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ACY 23, ACY 32

PNP Transistors for AF pre-stages

The ACY 23 and ACY 32 are alloyed germanium PNP transistors in the case 1 A3
DIN 41871 (sim. TO-1). The ieads are electrically insulated from the case. The
collector terminal is indicated by a red dot on the case rim. The transistors are designed
for use in AF prestages.

Type

Order number

ACY 23V
ACY 23 VI

ACY 32V
ACY 32 Vi
Heat sink

Q60103-Y23—-E
Q60103-Y23-F

Q60103-Y32—-E
Q60103-Y32—-F
Q62901 -81

18403

Weight approx. 1g Dimensions in mm

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage

(Vge20.2V)

Collector-base voltage
Emitter-base voltage

Collector current
Base current

Junction temperature
Storage temperature
Total power dissipation

(T,,..<45°C)

case =

Thermal resistance
Junction to ambient air

Junction to case

96

Mounting flange (heat sink)

With careful mounting, thermal resistance
between transistor case and heat sink under

the fastening screw R, <10 K/W

ACY 23, ACY 32
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ACY 23, ACY 32

Static characteristics (7,,,,,=25 °C) ACY 23
ACY 32

Tamb 25 60 °C
Collector-base cutoff current
(—Vcgo=10V) —Icgo 3 (<10) 60 (< 100) A
Coliector-base cutoff current
(= Vego=32V) —Icgo 5(<18) <150 pA
Collector-emitter cutoff current
(—Veey=32V; Vg20.2V) —Icey b(<18" <50 pA
Emitter-base cutoff current '
(= Vepo=16V) —Icao 4 (<18)* <120 pA
Static characteristics (7,,,,=25°C) ACY 23, ACY 32
—Vee —I¢ —1Ig hee — Ve

\ mA LA Ic/1g \

0.5 2 30 67 0.13 (<0.2)
05 10 137 73 0.18 (<0.3)
0.5 100 1560 64 0.32 (<0.55)
Collector-emitter saturation voitage
(—Ic=100mA; I;=5mA) —Vegsar | 011 (<0.18) |V
Collector-emitter saturation voltage
(—1.=200 mA on that characteristic that)
at constant base current, passes through point
—1.=220mA and —V =0.5V) —Viesat | 0.25 (<0.4) \

Dynamic characteristics(7,,,=25 °C)

The transistors ACY 23 and ACY 32 are classified in groups of dynamic current gain

h, which are indicated by Roman numerals.

Test condition: —I.=1mA; —V =5V; f=1kHz

h;, group \Y VI
Current gain hy, 50 to 150 75 to 150"
Dynamic characteristics
(Tymp=25 °C) ACY 23 ACY 32

Test condition: —I.=1mA;
—Vee=5bV
Current gain-bandwidth product 7; 1.5 (>0.5) 1.5 (>0.5) MHz
Base series resistance rve: | 75 (<200) 75 (<200) Q
Collector junction capacitance C,., .| 27 27 pf
Noise figure: (—I.=0.5mA;
— V=5V, f=1kHz;
Af=200Hz; R,=500 Q) NF 14 (<10)* 3(<6)” db
Test condition: hi1e |3(1.2105) 3(1.2t05) kQ
—Ic=1mA; =V =5V; hie 17 (<15) 7 (<15) <104
f=1kHz hio=hs,, | 100 (6010 150) | 100 (50t0 150) | —

h,,e | 40 (>75) 40 (< 75) pmhos
* AQL=0.65%



ACY 23, ACY 32

Maximum powaer dissipation Permissible pulse load
Ptot=f(T) rthJcalezf t
R, =parameter v=parameter
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1) heat sink: Aluminium 12.5 cm?, 2 mm thick -

Input characteristics I;=7(V,;) Collector current I.=f(V,;)
— V=058V, T,,., = parameter —Vee=0.5V; T,,., = parameter
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ACY 23, ACY 32

DC forward current transfer
ratio h =f(I¢)
; imt,=parameter
(common emitter circuit)
ACY 23V, ACY 32V
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Output characteristics I.=1(V,.)
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DC forward current transfer
ratio heg=f(I¢)
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{(common emitter circuit)
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QOutput characteristics I =f(V,,)
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(common emitter circuit)
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ACY 23, ACY 32

Collector saturation voltage
VCEutzf'(Ic)

hee=20; T,,,=parameter
(common emitter circuit)
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Small-signal characteristics
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Small-signal characteristics
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ACY 23, ACY 32

Nonse flgure NF f(VcE)
1kH
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ACY 33

PNP Transistor for AF-driver and power stages

The ACY 33 is a germanium PNP alloyed transistor in a case 1 A 3 DIN 41871
(similar TO—1). All leads are electrically insulated from the case. The collector
terminal is indicated by a red dot on the rim of the case.

For mounting the transistor on a chassis, mounting flange (heat sink) Q62901 —B1
is available. This part has to be ordered separately.

The ACY 33 is designed for high-quality AF driver and power stages of medium
output. For use in push-pull stages, these transistors are available in pairs.

Type Order number Mounting flange (heat sink)
ACY 33 VI Q60103-Y33—-F ‘ L
ACY 33 Vil Q60103-Y33-G : {%Zﬂ H e
ACY 33 VIII Q60103—Y33—H S s S
ACY 33 paired Q60103—-Y33-P @55~ w75

Heat sink Q60901 —-8B1 e = 20—

Wl o:‘:f\i

EC8 ‘ t

045 K] -

e #__:n,@

l*f(iﬂ.1 —>l‘-9.’*_0>5—1 6.‘&’1 With careful mounting, thermal resistance

between transistor case and heat sink under

Weight approx. 1g Dimensions in mm the fastening screw R,, <10 K/W
Maximum ratings ACY 33
Collector-emitter voltage —Veey 32 \
Collector-emitter voltage (R, <500 Q) —~Vieer 32 \Y
Collector-base voltage —Veso 32 \
Emitter-base voltage —Veao 10 \
Collector current ~1I; 1 A
Base current —1Ig 200 mA
Junction temperature 7; 0 °C
Storage temperature T —-55t0+75 | °C
Total power dissipation (7 ,,,<45 °C) R, 1.1 w
Thermal resistance

Junction to ambient air Rinyams | =300 K/W
Junction to case Rihicase | =40 K/W
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ACY 33

Static characteristics (7,,,,=25 °C)

The transistors ACY 33 are classified in groups of DC current gain at —I.=300mA,
which are indicated by Roman numerals.

The following values apply at a collector voltage of V z=0V

hee group | VI Vil vil ACY33

—1Ic B B B —Vae

mA Ic/lg Ic/1g Ic/1g Vv

50 97 167 230 0.22 (<0.3)

300 110 (75t0150)"| 190 (12510 250)* | 260 (175t0350) | 0.32 (<0.45)*

1000 100 173 240 0.43 (<0.70)

ACY33

Collector-emitter saturation voltage

(—I.=1A; Iz=50mA) —Viesat 0.16 (0.5)* |V

Collector-emitter saturation voltage

(—I.=1 A on that characteristic

passing through the point Ic=1.1A; V=1V

constant base current assumed.) —Viesat 0.35 (<0.6) [V
Tamb 60 25 °C

Collector base cutoff current

(—Vcro=10V) —Icgo — <10 pA

Collector-emitter cutoff current

(—=Vepy=32V; Vge21V) —Icey <330 <50* HA

Collector-base cutoff current

(—Vego=32V) —Icgo <330 <50 pA

Emitter-base cutoff current

(—Vego=10V) —Igno <280 <50* pA

Pairing condition

Relation of the current gains h.¢, and h.., of paired transistors:

Test condition: —I.=50mA; V=0 hrey 1.1 (<1.25) | -

gFE2
Test condition: —I.=300mA; Vz=0 hFE‘ | 1.1(<1.25) | -
FE2

* AQL=0.65%
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ACY 33

Dynamic characteristics (7,,,,=25 °C) ACY 33

Test condition: —I.=10mA; -V =2V

Current gain-bandwidth product fr 1.5(>1) MHz
Cutoff frequency in common emitter circuit fy 15 (>10) kHz
Test condition: —I.=1mA; —V =5V

Base series resistance A 25 Q
Test condition: —Vzo=5V

Collector-base capacitance Ceno 100 pf

Linearity of the current gain

Test condition: V,,,,=10V; Rc,=16 Q

Quotient resulting from the dynamic operating

current gain G, at — =500 mA (G, 500)

divided by the maximum operating Gy 500

current gain (G, ) Gomr 0.6 (>0.5) l -

Maximum permissible power
dissipation B . =/(T) Permissible impulse load

y Fon = parameter % Ttnacase =1 (1)) v=parameter
15 102
5
l” 1
Pt thdcase ’i r1
T - 10! (0.2 3
| ot —
1.0 \ 5 n "r |
\ 0.05 L1 B
N 1 A
s 1001.002) 1L
N hacase — =
. l‘ \ 5 »‘”I” i
% \ﬁmaL"r\ \ T
£ |
\ 107 L2
7 N T
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P Y |

0 &*ﬂ 10'2 [ |

0 50 . 100°C w5 wt w3 w2 w100

") heat sink aluminium 12.5 cm?, 2 mm thick
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ACY 33

DC forward current transfer DC forward current transfer
ratio hee=f(1.) ratio h .=f(I;)
~Vee=1V; T,,=25°C ~Vee=1V; 7,,,=25°C
(common emitter circuit) (common emitter circuit)
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(common emitter circuit)
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ACY 33

Collector current I =f(Vg¢) Input characteristics [y =f(V,,)
—Vee=1V; T, =parameter ~Vee=05V; T,.,=parameter
mA (common emitter circuit) A (common emitter circuit)
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ACY 33

Output characteristics I.=f(V;.) Output characteristics I =7(V,)
Ve =parameter I, =parameter
(common emitter circuit) (common emitter circuit)
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ADY 27

PNP-Transistor for AF-power stages up to 20 W

The ADY 27 is a germanium PNP alloyed transistor in a case 3 A 2 DIN 41872
(TO-3). The collector is electrically connected to the case. For insulated mounting
of these transistors on a chassis, the insulating parts Q62901 —B 11 —A and Q62901 —
B13—-B are provided. These parts have to be ordered separately.

The ADY 27 is designed for use in high-quality AF power stages having a high output
(up to 20W).

For use in push-pull power stages the transistors ADY 27 are also available in pairs.

Type ] Order number =Y
ADY 27 IV Q60104—Y27-D b1 i s 3
ADY 27V Q60104—-Y27—E t
ADY 27 paired Q60104—Y27—P

Mica disc Q62901 —B11—A =3
Insulating nipple | Q62901 -B13—-8 45201

Insulating nippte: scate 2:1

o1

~»-10.95-
112205 L-ZB.Z*QL—

Mica disc dry: R, =1.25 K/W
Weight approx. 0.4g Dimensions in mm greased: R, =0.35 K/W
Maximum ratings ADY 27
Collector-emitter voltage for I.=1I. ., —Vero 30 \
Coliector-emitter voltage (Vgy:21V) —Veey 32 \
Collector-base voltage —Veeo 32 \Y
Emitter-base voltage —Veso 10 \
Collector current —-1Ic 35 A
Base current —1y 0.6 A
Junction temperature A 100 °C
Storage temperature Tg —65to +90 | °C
Total power dissipation (7,,,,<45 °C) Roe 275 w
(Vee=10V)
Thermal resistance
Junction ta case Rinscase | £2 I K/W
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ADY 27

Static characteristics (7,,,,=25 °C)

The transistors ADY 27 are classified in groups of DC current gain at —I.=1A,
which are indicated by Roman numerals. The following values apply at a collector-
emitter voltage of — V.. =1V and the following collector currents.

hee groups v \" ADY 27

-1 hee hee —Vae

A Ic/lg Ic/1g

0.05 50 82 0.2 (<0.35)
1 45 (30 to 60) * 75 (60 to 100) * 0.46 (<0.7)*
3 38 63 0.75 (<1.1)

Collector-emitter saturation voltage

(—1.=3A;13=0.3A) —Vegsat [0.3(<06)" |V
Collector-emitter saturation voltage (I.=3 A

on that characteristic passing through the point

Ic=3.3A; Vee=1V; with constant base current)  — V.., 104 (<07) |V

T ase 920 25 °C
Collector-emitter cutoff current
(~Vegy=32V; Vge=1V) —Icey 3(<10) 0.15 (<0.5)" | mA
Emitter-base cutoff current
(—Vego=10V) —1Iggo 2.5 (<10) 0.07 (<0.4)* | mA
Collector-emitter breakdown
voltage (—I .o =3 A) —Vigryceo | >30 >30 v
Pairing conditions h
Test condition: —I.=1A; —~V =1V th <1.25 -

FE

Test condition: —Io=50mA; — Vg =10V v <12 mv

Dynamic characteristics (7,,,=25 °C)

Current gain-bandwidth product

(—=Ic=05A; —V_=2V) fr
Cutoff frequency in common emitter circuit
(—1.=05A; —V=2V) fy

450 kHz

12 kHz

Linearity of forward current transfer ratio
Test condition: V,,,,=14V; R =4 Q

(not short-circuited dynamically)

Quotient resulting from the dynamic operating

forward current transfer ratio — 1. =3 A (at G,s)

divided by the maximum operating current Gys

gain (G, ax) G ‘ 0.4 (>0.3) ' —

pmax

* AQL=0.65%
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ADY 27

Maximum power dissipation

WPtot":f(T

case); Ve =parameter
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ADY 27

Collector current I.=f(V,.)
~Vee=1V; T.,,.=parameter
mA (common emitter circuit)

Output characteristics Io.=7(V,)
Ig==parameter
A (common emitter circuit)
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ADY 27

Coliector saturation voltage
Veesae=1{Ic): hge=

-ase = PArameter Cutoff current I ;,=1(7,,.,)
mA (common emitter circuit) gA —Veso=32V
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[ Not for new development_‘

AFY 11

PNP Mesa transistor for RF-application

The AFY 11 is a germanium PNP-RF mesa transistor in a case 5 C 3 DIN 41873
(TO-39). The collector is electrically connected to the case. AFY 11 is designed
for universal RF-applications up to about 300 MHz.

#05

l‘i:
Type | Order number lr

AEY 11 | 060106—-Y11 a5 85y,

Weight approx. 1.6 g Dimensions in mm

Maximum ratings AFY 11
Collector-emitter voltage —Veeo ") 15 v
Collector-base voltage —Veso 30 \
Emitter-base voltage ~Veso 3 1 Vv
Collector current -1 70 mA
Junction temperature A 90 °C
Storage temperature Ts —-6b5t0o +75 | °C
Total power dissipation (7., <45 °C) Peot 560 mwW
Thermal resistance

Junction to ambient air Rynsams | £250 K/W
Junction to case Rihscase | =80 K/W
Static characteristics (7,,,,=25 °C)

Collector-base-cutoff current (—Vego=15V) —Icgo 0.8 (<18)" |pA
Collector-base-cutoff current (~Vego=15V:

T.mp=60°C) ~1I¢cgo 8 (<80) pA

'} The collector-emitter voltage V.¢o does not represent the driving limit for these transistor. It may be
exceeded if thermal stability is ensured.

2} This va(l)ue r;u{’av be exceeded as long as the emitter current does not increase beyond 10 mA.

* AQL=0.65%.
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AFY 11

Dynamic characteristics (7,,,=25 °C)

Test condition: —I.=2mA; —V =6V
Current gain-bandwidth product

Maximum oscillation frequency

Optimum power gain in common base circuit
(f=100 MHz)

Optimum power gain in common emitter circuit
(f=100 MHz)

Noise figure (/=100 MHz; R,=60 Q)

Noise figure (/=200 MHz; R,=60 Q)

AC forward current transfer ratio (f=1 kHz)
Feedback time constant (f=2.5 MHz)

Test condition: —I.=10mA; — V=10V
Current gain-bandwidth product (f=100 MHz)
Maximum oscillation frequency

Optimum power gain in common base circuit
(f=100 MHz)

AC forward current transfer ratio (f=1kHz)
Feedback time constant (f=2.5 MHz)
Collector capacitance (Vego=10V; f=1 MHz)

114

AFY 11

fr 350 (>150) | MHz
Frnax 600 MHz
Gopopt 141018 db
Gpaopt 17 t0 20 db
NF 4.8 db
NF 6 db
hy, 20 (>10) -
Too - Cop | 18 (<40) ps
fy 550 (>200) | MHz
froax 750 MHz

pbopt 16 to 20 db

fe 60 (>25) —
o' - Conr | 13 (>40) ps

cBoO 2.2(<2.8) pf



AFY 12

PNP Mesa transistor for RF-application

up to 260 MHz

The AFY 12 is a germanium PNP RF mesa transistor for general high-frequency use
in a case 18 A4 DIN 41876 (TO-72). The terminals are electrically insulated from
the case. The AFY 12 is designed for use in pre-stages, mixer stages and oscillator

stages up to 260 MHz.

Type
AFY 12

| Order number
| a60106—Y12

045
e

E,ﬁz‘l

5205

Weight approx. 0.4 g Dimensions in mm

Maximum ratings AFY 12
Collector-emitter voltage Veeo 18 \
Collector-base voltage Veso 25 v
Emitter-base voltage c80 05 \"
Collector current —1I. 10 mA
Junction temperature A 90 °C
Storage temperature Ts —30to +75 | °C
Total power dissipation (7., 545 °C) Piot 112 mwW
Thermal resistance
Junction to ambient air Rinsamp | =750 K/W
Junction to case thicase | =400 K/W
Static characteristics (7,,,,=25 °C)
For the conditions stated below, the following data apply:
—Vee —Ic —Ig hee —Vae

mA pA Ic/1s \Y;

12 ‘ 1 ‘ 20 (8.3 to 40) ‘ 50 (25 to 120)* | 0.325 (0.25 to 0.38)

6 2 29 70 0.34 (0.28 to 0.4)
Collector-base-cutoff current (— V¢ go=12V) —Icgo 0.4 (<3) HA
Collector-base-cutoff current (— Ve go=25V) ~Icgo 0.7 (<10)* |pA
Collector-base-cutoff current
(—Vego=25V; 7,,,,=60°C) —Icgo 7 (<70) LA
Emitter-base-cutoff current (—V3,=0.3V) —1Iggo <10* pA
Collector-emitter breakdown voltage
(—Iceo =500 pA) ~Visryceo | >18 v
Emitter-base breakdown voltage
(—Iggo="100 pA) —Viemyeso | >05 \

* AQL=0.65%
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AFY 12

Dynamic characteristics (7,,,,=25 °C) AFY 12
Test condition: —Ic=1mA; —V g or —V =12V
Current gain-bandwidth product (f=100 MHz) fr 230 MHz
Oscillation cutoff frequency

fr )
(fma,— 8 7 o frnax 1.35 GHz
AC forward current transfer ratio (f=1 kHz) hye 65 (>30) -
Noise figure (f=200 MHz; R =60 Q) NF 5(<7) db
Short circuit reverse capacitance (f=4560 kHz) —Ciae 0.45 pf
Feedback time constant (f=2.56 MHz) Iyp+Cpe | B ps
Test condition: —I =3 mA; -V =10V,
f=200 MHz
Power gain (measured in circuit stated below) Gop 175 (>16)* | db
Test condition: —I.:=1 mA; -V g=12V; f=200 MHz
11 =31 mmhos 912, =0 mmhos |¥2151=27 mmhos  g,, =0.15 mmhos
by, =—12mmhos b,,,=—0.5 mmhos ¥o1, =1156° b,, =1.9 mmhos
Cy1o=—9.5pf Ciop=—0.4pf Coo=15pf

Test condition: —I.=1mA; —V =6V, f=100 MHz
G11 =36 mmhos G126 =—0.04 mmhos  g,,,=—27 mmhos g,, =0.09 mmhos
by, =—6mmhos  b,,,=—0.48 mmhos b,,,=20mmhos  b,, =1 mmhos

Test condition: —I.=1mA; —V,=12V; f=35 MHz

g11e=1.5mmhos  g,,, =0 mmhos [V216/=36 mmhos g,, =0.01 mmhos
b,,, =5 mmhos biyo=—0.12mmhos ¢,, =—12° by, =0.31 mmhos
Ci1o=23 pf C,2,=—0.55 pf C,,=14pf

Power gain measuring circuit (f=200 MHz)

60Q 2nf

— 2=

@ 1=200MHz

Vee

L,=3turns; d=1mm; dia=6.5 mm. L,=2 turns; d=1 mm; dia=6.5 mm.
Ly=L,=20turns 0.5 enameled silk-covered copper wire on core B 63310K1 A 12.3.
Ck=15to5pfsothat R, =920Q. C,=6.5 to 18 pf; €,=9.5 10 20 pf. C,=3 to 10 pf.

* AQL=0.65%
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AFY 12

Maximum power dissipation
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AFY 12

6p opt
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Qutput characteristics I.=1(V,)
I,=parameter
(common emitter circuit)

mA
12
10 a0 0
P
4
8
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/ 40
L
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2 20 ]
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0 § 10V
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Optimum power gain G, ,,.=f(f)
~I.=2mA; —Vc =6V
(common emitter circuit)
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Qutput characteristics I.=1(V.)
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AFY 12

f,=f(I¢)
Mz
400 i
; 2V 6L
TT 1 We=av
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300 / //

Current gain-bandwidth product
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AFY 12

Small-signal short-circuit Small-signal short-circuit
input admittance y,,, reverse transfer aqtmlttance Yia2p
(common base circuit) (common base circuit)
mmho mmoho
20 ———r -
[ sma10v._| 1 | -
Db g | ATV - £= WAz
T 400 MHz 2mAI0Y .'_ \.
| L .
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-40 / N -05 ¢
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AFY 16

PNP Transistor for RF-application up to 900 MHz

The AFY 16 is a germanium PNP RF mesa transistor in a case 18 A 4 DIN 41876
(TO-72). The terminals are electrically insulated from the case. The AFY 16 is
designed for use in pre-stages as well as in mixer and oscillator stages up to 900 MHz.

B G
Type | Order number . Y B
AFY 16 ' 060106—Y16 = B
13541 —>-t52 1o A
Weight approx. 16.5g Dimensions in mm
Maximum ratings AFY 16
Collector-emitter voltage —Vero 25 \'
Collector-base voltage —Veso 30 \)
Emitter-base voltage —Veso 0.5 \
Collector current —I. 10 mA
Emitter current I 11 mA
Base current —1Ig 1 mA
Junction temperature T 90 °C
Storage temperature Ts —-551t0 +75 | °C
Total power dissipation (7.,,.<45 °C) Py 112 mW
Thermal resistance
Junction to ambient air Ripsams | =750 K/W
Junction to case Rinycase | =400 K/W
Static characteristics (7,,,,==25 °C)
For the test conditions stated below, the following data apply:
_VCE _IC _IB hFE _VBE
\ mA pA I./1g mV
12 1.5 25 60 (>10) " 380 (320 to 430)
6 2 31 65 380 (320 to 430)
6 5 56 90 405 (360 to 450)
* AQL=0.65%
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AFY 16

AFY16

Static characteristics Tomb 60 25 °C
Collector-base-cutoff current
(—Vego=20V) ~Icgo 6 (<30) | 04 (<3)" pA
Emitter-base-cutoff current
(—Vego=05V) —Iepo - 4 (<100)* pA
Collector-emitter breakdown voltage
(—Icgo =500 pA) —Vign ceo - >25 \
Collector-base breakdown voltage
(—_Icao=100 pA) —Vign) ceo >30 M
Emitter-base hreakdown voltage  — V(g o >0.5 v
(—Iego=100pA)
Dynamic characteristics (7,,,,=25 °C)
Test condition: —I.=15mA; —V_ =12V
Current gain-bandwidth product (/=100 MHz) f; 550 MHz
Feedback time constant (f=2.56 MHz) top - Coc| 3 ps
Oscillation cutoff frequency

/A )
(fmax_ m—,- Cb,c fmax 2.7 GHz
Short circuit reverse capacitance (f=450kHz) -C,,, 0.25 pf

Power gain common base circuit (f=800 MHz) G,,") 11.5 (>105)*| db
Power gain in common base circuit

(f=860 MHz) G, 103 (>9)* | db
Feedback damping (=800 MHz) G | 23 db
Noise figure (f=800 MHz; R, =60 Q) NF 7(>8)"* db
Noise figure (f=860 MHz; R, =60 Q) NF 7 (8.6) db

Test condition: —I.=15mA; — V. =12V; f=200 MHz

g11p =28 mmhos g12o=—0.06 mmhos g,,,=—22 mmhos g,,,=0.09 mmhos
b,;p=—24 mmhos b;,,=—0.16 mmhos b,,, =30 mmhos b,,,=1.9 mmhos

Test condition: —~I.=15mA; —V,.=12V,; f=800 MHz

91,p=— 7 mmhos |V12p/=0.4 mmhos  |y,,,|=14 mmhos  g,,,=0.5 mmhos
11p=—11mmhos  @,,, =—120° Qs =35° b,,,=7.5 mmhos

') Measured in given circuit
* AQL=0.65%
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AFY 16

Maximum power dissipation
Pior=F(T)
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AFY 16

mA
12

10
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Output characteristics Io=f(V¢,)
I, =parameter
(common emitter circuit)
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AFY 16

Small-signal short-circuit
input admittance y,,
~Vee=12V (common base circuit)
measuring plane 5 mm under
case bottom
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AFY 16

Disturbing voltage')

1%=F,(1¢)

Ve
Power gain G, =f(I.); f=200 MHz

Voar =12
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G ph

Power gain G,,=7(I¢);

f=500 MHz

Vure =12V, Ry=1k&Q; R =1.4kQ
(common base circuit)

db
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pr // ™ \
‘ 1 / AN
I
\
\
0 \
\
\
) \
\
\
ol \
0 2 b 6
—l

'} V. 1% is the r.m.s. value of half
the E. M. F. of a 100% sine wave
modulated TV-carrier with a gen-
erator resistance of 240 Q which
causes 1% amplitude modulation
on the signal carrier.



AFY 16

Optumum power gain G, ,,.=f(f) Noise figure NF=f(f)
—I.=1.5mA; —-Vc =12V; —I.=15mA;
V- 25V %00
b (common base circuit) i (common base circuit)
20
%0 T T T
G ;
pb opt = flypical curve ||
N — — limit curve
\ it
\ 15
20 \
\ GDU om=f'f)
10
10 A \
\ 5 N\ BT I/
0 5 0 ] [} 1 2 3
10 5 10° 5 10" MHz 10 10 10 10 10°MHz
—f —f

Measuring circuit for power gain and noise figure (=800 MHz)

200pf A~
¢ —_——
—
sturns W Line Gircuit
0291 [ with decoupler
151 ==
60Q
| B (receiver)
120pf
et A -
Vie
8
furns
Voo
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AFY 16

Measuring circuit for power gain and noise figure at /=200 MHz")

60Q nt 4
_{:\_JTHFJYM_

]SOQ

) r-2004Hz

') L,=3turns; d=1mm; dia.=6.5 mm. L,=2 turns; d=1 mm; dia.=6.5 m
L3 L,=20turns 0.5 enameled silk-covered copper wire on core B 63310 K1A123.
C«=1.5tp 6 pf so that R, =920 Q. C,=6.5 to 18 pf. C,=9.5 to 20 pf. C =3 to 10 pf.
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AFY 18

PNP Mesa transistor for antenna amplifiers

up to 250 MHz

The AFY 18 is a germanium PNP RF epitaxial mesa transistor in a case 5C3 DIN 41873

(TO-39). The collector is electrically connected to the case.

The AFY 18 is designed for antenna amplifiers up to 250 MHz.

205

Type | Order number |
AFY18C 060106—-Y18-C . H‘“
AFY 18D 060106-Y18-D

AFY 18 E Q60106-Y18—E 3501 Gy,

Weight approx. 1.6 g Dimensions in mm

Maximum ratings AFY 18
Collector-emitter voltage —Vero 15 \
Collector-base voltage —Veeo 30 \
Emitter-base voltage —Veeo 0.7 \
Collector current —1Ic 100 mA
Junction temperature A 90 °C
Storage temperature s —55t0 +75 | °C
Total power dissipation (7 ,., <45 °C) Piot 560 mW
Thermal resistance

Junction to ambient air Rinsamb <250 K/W
Junction to case Rihicase <80 K/W
Static characteristics (7,,,,=25 °C)

For the test conditions stated below, the following data apply:

_VCE —Ig —1Ig hee ‘Vae

\' mA mA I./1g v

6 2 0.04 50 0.33 (<0.42)

10 10 0.1 100 0.35 (<0.44)

1 100 5 20 0.58 (<0.8)
Collector-base-cutoff current

(—Veao=15V) —Icgo 0.2 (<10)* | pA
Collector-base breakdown voltage

(—Icgo=100 pA) —Vier) cro >30 \Y
Collector-emitter breakdown voltage

(—Iceo=10mA) —Viery ceo >15 A
Emitter-base breakdown voitage

(—Iggo=1mA) —Visreso | >0.7 v

* AQL=65%
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AFY 18

Dynamic characteristics (7,,,,=25 °C)

Test condition:

—I.=10mA; — V=10V

Current gain-bandwidth product (f=100 MHz)
Noise figure (f=70 MHz; R, =60 Q)

Test condition:

~I.=8mA; —V=15V; =200 MHz
Power gain in common emitter circuit
Feedback damping

Test condition:
—I.=1mA; =V, =6V, f=1MHz
Reverse capacitance

Test condition: —V5,=10V; f=1 MHz
Collector junction capacitance

Test condition:

—I.=1mA; =V, =10V; =25 MHz
Feedback time constant

Effective output voltage at 60 Q

at a distance of intermodulation of 30 db

AFY 18

fr 600 MHz
NF 4 db
G,.") 17 (>14)* | db
Gooinv 32 (>30) db
—Ci20 1.05 pf
Ceceo 1.8 pf
lp - Coie| 10 ps
Vo et 600 (>470) | mV

The transistors AFY 18 are classified in groups of dynamic short-circuit current transfer

ratio h,,, which are indicated by code letters.

Test condition: —I.=10mA; — V=10V, f=1kHz

h,, group ’ Cc | D | E

] AFY18

h,, | 4010120 | 100t0o 300 | 200 to 600" |

') Measured in opposite circuit
* AQL=0.65%
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AFY 18

Circuit for measuring power gain (=200 MHz)

b Y (]
L1 07 7 A
609 60S2

| |
Iy 1, 30
s Cs g : g Va
1-200MH T !
15K TCS
] -3
J b

L, =2turns 0.5 CuLS (silk covered, enamelled copper wire), dia=6 mm — no turn
spacing.

A

L, =3 turns, d=1 mm, dia=7 mm turn separation 1 mm.

Ly=1turn 0.5 CulS.

L, =20 turns 0.5 CuLS wound on “ Sifferit” core B 63310 M 25 A 12.3.

C,=2to 5 pf, set for R, =900 Q.

C =2 to 4 pf.

C =2 to 5pf neutralized for a transistor short-circuit feedback capacitance of
~C2o=1.05pf (Io=1 mA Vee=6V; f=1 MHz).

C,=1nf Cs=10 pf.

C =2 nf. C,=1nf.
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| Not for new development |

AFY 37

PNP Mesa transistor for antenna amplifiers

up to 900 MHz

The AFY 37 is a germanium PNP RF epitaxial mesa transistorin a case 18 A4 DIN 41876
(TO-72). The terminals are electrically insulated from the case.
The AFY 37 is particularly designed for use in antenna amplifiers up to 900 MHz.

Type

| Order number

AFY 37

| Q60106-Y37

2045
e

Eﬁﬂ

06ase

5.2_03’

[
254203

Weight approx. 0.4g Dimensions in mm

Maximum ratings AFY 37
Collector-emitter voltage —Vees 32 \'
Collector-base voltage - Veso 32 Vv
Emitter-base voltage —Veso 0.3 \
Collector current -1 20 mA
Junction temperature 7 90 °C
Storage temperature fs ~30to +75 | °C
Total power dissipation P 112 mwW
Thermal resistance

Junction to ambient air Ripsams <750 K/W
Junction to case Rinicase <400 K/W
Static characteristics (7,,,,=25 °C)

For the test condition stated below, the following data apply:

— VCE - IC - IB hFE

\' mA mA Ic/1g

12 | 2 | 0.05 (<0.2) 40 (>10)*
Collector-base-cutoff current

(—Vepo=20V) —Iego 0.4 (<10)* | pA
Collector-emitter breakdown voltage

(—Ices=100 pA) —Visny ces >32 \
Emitter-base breakdown voltage

(—Iggo=100pA) —Viemeso >0.3

* AQL=0.65%
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[ Not for new development |

AFY 37

Dynamic characteristics (7, =25 °C) AFY 37
Current gain-bandwidth product
(—I.=15mA; =V =12V; =100 MHz) fr 600 MHz
Feedback time constant
(—Ic=1mA; =V =12V, f=2.5 MHz) I'op - Coic | 3.5 ps
Short circuit reverse capacitance
(—I.=1mA; —V¢e=12V; f=1MHz) —Cia 0.27 pf
Power gain in common base circuit’)
(=Ic=4mA; —V =16V, f=800 MHz;
R,=60Q; R =2KkQ) Gop") 12 (>10)" |db
E‘ﬁective output voltage') at 60 Q at a distance
of intermodulation of 30db Voer') 350 (>260)|mV
Noise figure
(=Ic=15mA; —V =12V; =800 MHz) NF') 7 db
Maximum power dissipation Measuring circuit for power gain and
W Pse=F(T) noise figure at /=800 MHz
120
20097 ~
‘\ Y=t >
0 A\ \ Rg=60% Stums »—/H’L Line cirouit
Prot \ \ 029t with dscoupler
T 80 =
’im:lamb \'?rn' case 150 500
f=B00MHz ;
_ receiver)
" NN ) el |
\ e | ey
Vi 5
40 \ furng
\
" \\\ —I—
‘\ Ve
0
0 50 100°C
—_— 7‘
) Measured in circuit shown above
+* AQL=0.65%
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AFY 39

PNP Mesa transistor for RF-application

up to 500 MIHz

The AFY 39 is a germanium PNP RF epitaxial mesa transistor in a case 18 B 4 DIN
41876 (sim. TO—72). The terminals are electrically insulated from the case.
The AFY 18 is designed for use in antenna amplifiers in the VHF range.

B EC
P046 L
Type | Order number 1z Vi
AFY 39 | Q60106—Y39 e | | !
ra—T13,541 —mlaB8 ;5 > e

Weight approx. 0.6 g Dimensions in mm

Maximum ratings AFY 39
Collector-emitter voltage —Vees 32 \
Collector-base voltage —Veso 32 \'
Emitter-base voltage —Vego 0.3 \
Collector current -1 30 mA
Junction temperature T. 90 °C
Storage temperature 7Js —30t0 +75 | °C
Total power dissipation (7,,., <45 °C) F.: 225 mwW
Thermal resistance

Junction to ambient air R.hsamb <450 K/W
Junction to case thocase <200 K/W
Static characteristics (7,,,,=25 °C)

For the test condition stated below, the following data apply:

_VCE _Ic —1Iy hFE "VBE

i mA pA Ic/Ig mV

10 [ 3 | 35 (<150) | 85 (>20)" 360 (280 to 400)

Collector-base-cutoff current

(—Vego=12V) —Iceo
Collector-base breakdown voltage

(_Icao=1oq HA) —Vsricso
Collector-emitter breakdown voltage

(__Icss=1OONA) —Visrices
Emitter-base breakdown voltage

(Iego=100 pA) —Viereso

* AQL=0.65%

134

04 (<10)* | pA
>32 \Y
>32 \
>0.3 \Y




‘ Not for new developmentJ

AFY 39

Dynamic characteristics (7,,,,=25 °C)

AFY 39
Current gain-bandwidth product ,
(—I.=8mA; —V=6V) fr 500 MHz
Short circuit reverse capacitance
(—Ig=1mA; —V=6V; =1 MHz) —Cize 0.75 (0.55t0 0.95) | pf

Power gain in common emitter circuit
(—I.=9mA; —V=15V; f=200 MHz) G
Output voltage at 60 Q with an

intermodulation separation of 30db

(f=200 MHz) Vo ett

pe

Circuit for measuring power gain N

(f=200 MHz) -]- 4
nf ~

175 (>16)*

0.7 (>0.6)

db

Ly 1f —)
) —
NI g):
609 I |

3nf

A\
1
=

/=200MHZ|
15K

—

e
~

N1
)
[3+]

|
I ‘I

1
|

+Vgg ~Vee

L,=2 turns 0.5 CuLS (enameled silk
covered copper wire)
dia.=3.5 mm, turn separation 2 mm

L, =3 turns d=1 mm; dia.=7 mm Prot
turn separation 2 mm T

L, =14 turns on core B 63310U17D13.3
Ly=1turn 0.5 CuLS
C so that R =900 Q

C,=31t09 pf

C,=2104 pf

Cy=2 to 5 pf neutralized for a
transistor short-circuit reverse
capacitance of —C,,,=0.75 pf
(—Ic=1mA; —V =6V

* AQL=0.65%

03

02

01

60

Maximum power dissipation
w Py =H(T)

Fthgamo
N,

‘mﬂcese

/
/
/|~

100 °C
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AFY 42

PNP Mesa transistor for

oscillator stages up to

re-stages, mixer and
MHz

AFY 42 is a germanium PNP mesa transistor in a case 18 A 4 DIN 41876 (TO—72).
The leads are electrically insulated from the case. It is particularly suitable for use in
pre-stages as well as in mixer and oscillator stages at frequencies up to 900 MHz.

Type | Ovder number

AFY 42 | 060106-Y42

2045
e,

£3se
135641 h‘&z.m’

e
254203
Weight approx. 0.4 g Dimensions in mm

Maximum ratings AFY 42
Collector-base voltage —Veso 30 \
Collector-emitter voltage —Veeo 25 \Y
Emitter-base voltage —Veso 0.3 \
Collector current —I¢ 10 mA
Emitter current I 11 mA
Base current —Ig 1 mA
Junction temperature - Ti 920 °C
Storage temperature T, —30to +75 | °C
Total power dissipation (7_,,.<45 °C) FRo: 112 mW
Thermal resistance

Junction to ambient air Rinsamb <750 K/W
Junction to case Ripscase =400 K/W
Static characteristics (7,,,,=25 °C)

For the given test condition, the following data apply

_VCE _Ic _IB hFE —VBE

\ mA pA I./1g mV

10 '2 ’40 50 (>10) | 370

5 5 120 42 400
Collector-emitter cutoff current

(= Vces=20V) —Ices 0.5 (<3) pA
Collector-base cutoff current

(—Vego=20V; T,,,=60°C) —Icgo 6 (<30) nA
Collector-emitter breakdown voltage

(—Icgo=500puA) —V@erceo | >25 \'
Coliector-base breakdown voltage

(—Icgo=100pA) ~Vierceo | >30 \Y
Emitter-base breakdown voltage

(—Igo=100pA) —Vemeso | >03 \
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AFY 42

Dynamic characteristics (7,,,,=25 °C) AFY 42 l
Current gain-bandwidth product

(=Ic=2mA; — V=10V, f=100 MHz) fr 700 MHz
Short circuit reverse capacitance

(—Ic=2mA; —V=10V) —Cize 0.23 pf

Test condition: —/,=2mA; —V =10V
Common-base circuit power gain

(f=800 MHz R =500 Q) G,p 12 (>10) db
(f=800 MHz R =2 kQ) G, 145 (>13) db
(f=900 MHz R =500 Q) G,p 1" db
(f=900 MHz R =2 kQ) G,, 13 db
Noise figure

(f=800 MHz R, =60 Q) NF 5 (<6) db
Noise figure

(f=900 MHz R =60 Q) NF 6(<7) db

Test condition: —I.=2mA; —V=10V; {=200 MHz (measuring plane 5 mm below
case bottom)

G11,=45 mmhos Y21, =52 mmhos  y,,,=0.09 mmhos g,,,=0.05 mmhos

by1,=—29 mmhos @5,p=1356° @r2,=—90° by, =1.6 mmhos

Test condition: —1'§=2 mA; —V.g=10V; f=800 MHz (measuring plane 5 mm below
case bottom)

g11=2 mmhos Y215 =20 mmhos  y,,, = —0.38 mmhos g,,,=0.5 mmhos
by p,=—17.5mmhos ¢,,,=37° @q2p=—100° b,,,=6.3 mmhos

Circuit for measuring power gain and noise figure at /=800 MHz

2009 ~
=31 —- D

Rg60% Stums 14— Line cirout
G2pr with decoupler
156Q
60Q
f=B00MHZ - (receiver)
—) v R =2kQ
Vie
8
furns
-
o
Vg
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AFY 42

Maximum power dissipation
Peoe=1(

120

100
N

—F
s
L

Fmzamp  Vthacase

\
. NE

40
\
20 \\
: |
0 50 100°C
—T
Coltector current Ic=f(Ig); Collector current Ic=f(Vg.);
V ce= parameter Vce=parameter
(common emitter circuit) (common emitter circuit)
rgA rraA
1 1
sv| A"
"/c ‘lc ZV
V.
R EEnZ o
/ .
Vg 10V 2V ~Vge SOV l
6 L 8

/4

0 01 02 03 04mA 0 01 0.2 03 04 05V

—l — Vg
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AFY 42

_.[c

!

“lego

T

Qutput characteristics Io=7(V¢;)
I, =parameter
(common emitter circuit)

mA
10~ T ]
”UV 300
[/
/ / 7 ZFI)U
oL A/ m]
20
[/ /’181050
/ y ;
L
7 120
N/ 100
4 / /,//l &
g d L6
V-
/
WA a
——
WA
0 1]
0 10 20V
— Ve
Cutoff current I g0 =1(7,,.1,)
#A—VCB°=20 cBO b
'] =
1vl Il
5 ," !I
/7 1/
/
7
Y
1’ !
2 Il
5 /" a
7
-1
0°
II
5 a
7 ——- fupical curve
— — limit curve T
. BN
0 50 100°C
—*Iamp

(common base circuit)

Output characteristics Io=7(V.g)
I, =parameter

mA
10— )/ T ‘
.4‘: i/ >
: 8—
i ]
V4 7
%
L :
4
L 5
/1 !
A
a4 3
AR /4 ~
= l
~[g=1mA
oL
-04 -02 0 5 v
- =
Current gain-bandwidth
product f=f(I.)
“Vee=10V; =100 MHz
MHzZ
800
fr i
T -Vee=10V
N
N
600
/ \
[ \
400 7 \
N
200
0,
0 2 4 GmA
__>_/c



AFY 42

Power gain G, =f(I.)
f=500 MHz; V, o0 =10V; R, =1kQ

R, =2kQ
(common base circuit)
db
2
Gop \\
ESss:
10 \\
\
\
\\
! v
\
; \
10 \
\
\
\
.20 \
A b 6
— - _/c

Power gain G ,=f(I.)
£=800 MHZ; V, v =10V; A, =1kQ

§mA

R.=2kQ
(common base circuit)
db
20
Gy
T =~
1 \C
\
0
\
\
Al
\
-0
\
\
-20 \
0 2 4 ]
———— IC

Power gain G,,=f(I.)
£=800 MHz; ¥, o, = 10V; R,=1kQ

R =500Q
(common base circuit)
db
20
Gpp
7 N
AN
\\
0
\
\
0 \
\
\
\
\
_20 \
2 4 [ 8mA
—— _IC
Noise figure NF=f(f)
—Veg=10V; —I,=2mA
R,~80 Q
(common base circuit)
db
20
NF
1%
10
5
N,
AN
05 0 1 2 3
0 10 10 10 10°Mrz

—



AFY 42

Input admittance y,,, .
—~V,5=10V (common base circuit)
Measuring plane 5 mm below

case bottom
mmho
0 T
| gm
800MHz
20 \\\ / \\ / NJ00MHz
brp ~— /ImA \\
N
T _yp [{OOMHz \
—TmA
200MHz|
-60
-80
-Veg=10V
-100
-1
200 20 40 60 80 mmhe
—

Forward transconductance y,,,
~Vep=10V (common base circuit)
Measuring plane 5 mm below

case bottom

mmho
120
100
bap
Vo= 10V
T 8 (5
80
\ (7 200MHz} \
20 1nm1H;& fp~1mA
N )
0 800MHz
-60 -40 -10 0 20 mmho
— g2

Reverse transconductance y,,
— V=10V (common base circun’i
Measuring plane 5 mm below

case bottom
mmho
03
02
s
01
bypp
T 0
1?0”#7:
-01 ZOOMHZI :
-02
400MH -L
-0.
3 B0OMH
M 7g=1mA
-04

5
-03 -02 -01 0 01 02 03mmho
—— J12b

Output admittance y,,,

— V=10V (common base circuit)
Measuring plane 5 mm below
case bottom

mmho
8

0220 8
A

7

800MHz

]
7

5 ~Ie=1mA/ 3,/
/

AN

3 4(|]0 MHz

A4 1]
200 H}‘iz

Pl
1 =!fl=100HHz .

LT

0 01 02 03 04 05 06mmho
71

(8]
T
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ASY 26, ASY 27

PNP-Transistors for switching applications

ASY 26 and ASY 27 are PNP-germanium-transistors in a case 5 A 3 DIN 41873
(TO—5). The base terminal is electrically connected to the case. The transistors
ASY 26 and ASY 27 are designed for medium-speed switching applications.

Type | Order number
ASY 26 ’ Q60118—Y26
ASY 27 Q60118-Y27

2043

-2
S

L % g

~50f -

Weight approx. 1.4 g Dimensions in mm

Maximum ratings ASY 26 ASY 27
Collector-emitter voltage —Veeo 16 15 \
Collector-emitter voltage —Veey 25 20 \
Collector-base voltage —Veso 30 25 \
Emitter-base voltage —Vigo 20 20 \
Collector current —Ic 300 300 mA
Junction temperature T 85 85 °C
Storage temperature Ts —65to +100| —-651t0 +100 | °C
Total power dissipation P 150 150 mw
(T <25°C)
Thermal resistance
Junction to ambient air Rinsams | £400 <400 K/W
Junction to case thocase | =200 <200 K/W
Static characteristics (7,,,, =25 °C) ASY 26
For the conditions stated below, the following data apply:

Y
—Ic —Ves —Ig hee (=Vee) —Veesar
mA v mA I./1, ~Vageat \
10 — 04 25 0.2 to 0.37 -
10 0 <0.325 >30" - —
10 - 0.33 30 - <0.2
20 0] 0.25 to 0.66 30 to 80 - —
50 - 24 31 <0.55 -
50 - 2 25 — <0.25
100 0 <4.75 >21* {<0.65) —
200 0 <133 >156 — -
300 o - - (<1.5) -
* AQL=0.65%
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ASY 26, ASY 27

Static characteristics (7,,,,=25 °C) ASY 27
For the conditions stated below, the following data apply:

—Icg _VCB —1Iy hee —Vaesat _VCEsat
mA \ mA Ic/Ig (—Vge) V \

10 - 0.25 40 0.15 t0 0.32 -

10 0 <0.195 >52* - -

10 - 0.2 50 - >0.2

20 0 0.133 to 0.4 50 to 150 - -

50 - 1.55 32 <045 -

50 — 1.25 40 - <0.25
100 0 <3.25 >30" (<0.55) —

200 0 <10 >20 - -

300 0 - — (<1.4) -
Static characteristics (7,,,,=25 °C) ASY 26 ASY 27
Collector-emitter-cutoff current

(= Vegy=25V; Vg =0.2V;

7'amb=60 °C) —Icey <35 — A
Collector-emitter cutoff current

(—Veey=20V; V=02V,

Tamb=60 °C) -ICEV s §35 }LA
Collector-base cutoff current

(—Vcro=5V) —Icgo <3 <3" pA
Emitter-base cutoff current

(—Vego=5V) —Igso £3° £3° HA
Collector-emitter breakdown voltage

(—Iceo=5mA) ~Vismceo | 215 215 v
Emitter-base breakdown voltage

(—I.50=100pA; T, ,=60°C) ~Vigreso | 220° - \
Emitter-base breakdown voltage :
(~Iggo=40pA; T,,,,=60°C) —Vigreso | — =20" \Y
Emitter-base open circuit DC voltage

(—=Veey=25V; T,,,=60°C) —Viegn <02 - \Y
Junction punch-through voltage -V =>25" - \
Emitter-base open circuit DC voltage

(=Veey=20V; T,,,,=60°C) — Ve — £0.2 Vv
Junction punch-through voltage — Vo - =>20" Vv
Base current (— Ve =20V;

Vee=5V; T, =60 °C) Iy <35" <35" pA
Collector-base current ratio 0.1 us after

switching (4I.=50 mA; —V . <0.3V) A 15 (>10) | 15(>10)
measured in the saturation range

* AQL=0.65%
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ASY 26, ASY 27

Dynamic characteristics (7,,,,=25 °C)

Current gain-bandwidth product
(—Ic=3mA; -V .=5V)

Collector-junction capacitance

(=Veao=5V)

Emitter diffusion capacitance

(—Ve Bo=5V)

Turn-on time constant of the output

current with current control

(=Vee=0.75V; —ic,, =50mA)

Turn-on time constant of the output

current with voltage control

(—Vee=0.75V; —icy=1mA)

Storage time constant

(Ic=0; —Ig=1mA)

Switching times ASY 26

measured in the circuits shown
Delay time t,<0.090 ps
Rise time 1, <0.49 ps

Switching times ASY 27
measured in the circuit shown
Delay time £,<0.075 pus

Rise time ¢ <0.35 pus

I —o -0V
I S
input volfage output voltage
O -1- ©

output voltage
measured with oscillograph
(¢,%8pr, R, 210MQ)

') Rises linearily to
2) Rises linearily to

-

144

ASY 26 ASY 27

fr
cC BO

CEBO

8(24) 14 (26) | MHz
11(<£16) |11 (216) | pf
7(=13) | 7(213) | pf

£22 2.2 us
£0.2 0.2 Hs
<1.25 =1.25 us

Storage time ¢,<1.35 ps')
Fall time t,<0.73 ps?)

Storage time t,<1.55 ps')
Fall time t,£0.62 ps?)

input volfage
7/5€ - fime s Snsec
g-WV===1
~2.5V
[
outpur voltage
_______ “F o x—
_______ _90%
A J fs Wile

-5 times the indicated value with 7, . increasing to 60 °C
.25 times the indicated value with 7, increasing to 60 °C



ASY 48, ASY 70

PNP-Transistors for switching applications
ASY 48 and ASY 70 are alloyed PNP-germanium transistors in acase 1 A3 DIN 41871

(sim. TO-1). The leads are electrically insulated from the case. The collector terminal
is indicated by a red dot on the rim of the case. These transistors are particularly
designed for use in switching applications.

Type Order number
ASY 48 |V Q60118-Y48-D
ASY 48V Q60118—Y48-—E
ASY 48 VI Q60118—Y48—F
ASY 70 IV Q60118-Y70-D
ASYT70V Q60118—-Y70—E
ASY 70 VI Q60118—-Y70-F
Heat sink Q62901-B1
ECB
E%ﬁ-———? (F= i
38, — Qg 84

Weight approx. 1 g Dimensions in mm

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
(Vae20.2V)
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Junction temperature
Storage temperature
Total power dissipitation
(Tcase=45 °C)

Thermal resistance

Junction to air
Junction to case

Heat sink -

4

—>i@b5i- 1‘7.5’

With careful mounting the thermal resistance
between transistor case and heat sink
underneath the fastening screw will be:
R, 210 K/W

ASY 48 ASY 70
—Veeo 45 30 V
= Veey 64 32 v
—Veso 64 32 \Y
—Vego 16 16 \
—Ic 300 300 mA
—1Ig 60 60 mA
7, 90 90 °C
Ts —565to +75 °C
Rt 900 900 mwW
Rinsamb| =300 <300 K/W
RthJcase §50 éso K/W
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ASY 48, ASY 70

Static characteristics (7,,,,=25 °C) ASY 48

Tomb 25 60 °C
Collector-base cutoff current
(—Veso=10V) ~Icso <10 <150 pA
Collector-base cutoff current
(—Veeo=64V) —Icgo | 6(<18)* | <150 pA
Collector-emitter cutoff current
(—Veey=64V; Vge20.2V) —Icey, | 6(<18) | <150 RA
Emitter-base cutoff current
(=Vego=16V) —Ieao | 4(<18)" | <120 pA

ASY 70

Tamb 25 60 °C
Collector-base cutoff current
(=V cgo=10V) —lIcgo 3 (<10) - pA
Collector-base cutoff current
(—Vego=32V) —Icao 5(<18)" | <150 HA
Collector-emitter cutoff current
(—Veey=32V; V3. =20.2V) —Icey 5(<18) <150 A
Emitter-base cutoff current
(—Vego=16V) —Iego 4 (<18)" | <120 pA
Emitter-base cutoff current
(—Vego=5V) —Iego 3" - pA

Static characteristics (7,,,,=25 °C) ASY 48, ASY 70

The transistors are classified in groups of static forward current transfer ratio A, at
—I.=100mA, which are indicated by Roman numerals.

ASY 48,
hge group v \"/ vi ASY 70
— I —Vee | Pee hee hee — Ve
mA \' Ic/1g Ic/Ig Ic/1g v
2 0.6 47 79 114 0.13(<0.20)
100 05 45 (30t0 60)* | 75 (50t0 100) " | 110(75 to 1560)*| 0.32 (< 0.65)"
300 0.5 35 58 86 0.44 (<0.80)

Collector-emitter saturation voltage

(—1.=300mA; Iz=15mA) —Veesae | 0.16 (<0.25)"|V
Collector-emitter saturation voltage

(—1.=300 mA on that characteristic that,

with constant base current, passes through

point Ic=330mA; V.. =0.5V) —Vegsar | 0.28(<0.45)"|V

* AQL=0.65%
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ASY 48, ASY 70

Dynamic characteristics (7,,,,=25 °C)

Test condition:

—I.=5mA; —V =5V

Current gain-bandwidth product
Base series resistance

Test condition: —Vgo=5V
Collector-base capacitance

Switching times

Current control

Test condition: —I.=100 mA
i=151t03;a=1to2;
~Vee=10V

Voltage control

Test condition: —I.=100 mA
—Vage1 =4V, Voge2=1V
=100

Permissible total power
dissipation P,,.=f(T)

R.,=parameter
ASY 48, ASY 70

a1\

\
Piot \

Pthdcase

04 A\ —

02 \— \\
N

0 50

—»7

* Heat sink: aluminium 12.56 cm?, 2 mm thick

100°C

| ASY48 | ASY 70
f: 1.2 15 MHz
Tou: 75 (<200) | 75(<200) | @
Ceso 25 (< 40) 25 (< 40) pf
ton 35(<10) | 35(<10) ps
t, 1.1 (<3) 1.1 (<3) us
t 2.1 (<7) 2.1 (<7) us
ton 0.25 (<1) 0.15 (<1) s
t 1.3(<2.5) 1.3(<2.5) us
t, 05(<15) | 05(<15) | us
Permissible pulse load
’thJca:e’_‘ t);
K v==parameter
w ASY 48, ASY 70
0% =
5 H-
Pihidcase - 1]
T 0 3 el
5 £ iz
—005 A
0 3.(};2 1
5 §1D.u1
— 0005
; / I
0 £ 1 H
5 t 1
i 71
e AU DL LD L
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ASY 48, ASY 70

Input characteristics Iy=/(V,)
—Vee=05V; 7,,,,=parameter

(confmon emitter circuit)
ASY 48, ASY 70

|

mA
! e
T 1 1. 4
[ 90°C - 7
-Ip /[“‘IGU"C
T JILS ]
/ 25°C
100 +F
i f
5 1t
11
L / /
5 ~Vee= 05V
1072
0 0.2 0.4 0.6 gav
—Vge
Output characteristics Io=7(V.;)
Vi = parameter
(common emitter circuit)
mna ASY 48, ASY 70
250 —TT
= 400V
I 200
i |
350V
150 = "
100 3ggy__
mm——— I
50 250V
11
[
200V ]
— ~Vpe= 150m
U 1 [
0 10 20
Ve

148

mA

Collector current I.=f(Vy¢)

_VCE—

=05V, 7,.,,=parameter

ASY 48, ASY 70

80° 25 -40°C
4

\-
\g\‘
\N

N~ [y
ST ‘\
Py
\
™
N

/ , -V(ig-D.SV

{
1
T T
T

1o

s

—— 1upical curve

Eunt

£

J —

1 n

,’ i" — — limit curve 7
at Ty =250 +—

S
b

100

_Ic

T

0.2 0.4 06 08V
—VpE

Output characteristics I =f(V.¢)

I, =parameter
(common emitter circuit)
ASY 48, ASY 70

mA

-1 8mA|

300 7 [ mA
[ 1 _BmA

EmA
QMA

—
fmantmnst

200 A
—T |

100
1.5mA

0
0.5 10



ASY 48, ASY 70

DC forward current transfer DC forward current transfer
ratio hFE—I( ratlo hFE-f(
—Vee=05V; imb = parameter — V; im,,—parameter
(common emitter circuit) (cc)mmon emitter circuit)
ASY 481V, ASY 701V 5 ASY 48V, ASY70V
100 [ ’ S g r {
1 ]
b RRENI 5
Ui L I e
b T e =
2L o | 2| | T T RN
0 g 90°C i B 10 EoEs
';\7 i 5 LA R
~t::’ ™~ L] A W
W= ~ Pt
. L ’ : I -40°C
-40°C[]
1o EESTHI—— i 1
1 10 T —
5 —— 1ypical curve I 5 1
— — limitcurve at 7ypy <25°C 1 —— typical curve T
I t I l T T —— limit curve at Zomp=25°C TTTT]]
100 ‘ | “_ﬂ 100 L,,_ I ' ‘ . .

1° 5 10 5 10 5 10°mA 10 5 10! 5 102 5 10°mA
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ASY 48, ASY 70

Cutoff current vs. temperature Cutoff current vs. temperature
Icao= amb ICBO=f(Tamb)
— Veno=Parameter V.po =parameter
BA ASY 70 A ASY 48
10° = 108
7 774
. ’ 200 5 =T
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Saturation voltage V.g,..=f(I¢)
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AUY 18

PNP-Transistor for switching applications up to 8A
The AUY 18 is a germanium PNP alloyed transistor in a case 8 A 3 DIN 41878 (TO-8)

The collector is electrically connected to the case.

For insulated mounting of these transistors on a chassis, mounting parts or insulating
parts Q62901 —-B13—B, Q62901 —B17—A and Q62901-B17—B are provided.

These parts have to be ordered separately.

The AUY 18 is particularly designed for use as a switch at high voltages.

Type | Order number 5085

AUY 18 IV Q60120-Y18-D

AUY 18V Q60120—-Y18—E -
Tensioning plate Q62901-B17—-B L "

Mica disc Q62901 —B17—A 107+182.5

Insulating nipple Q62901—-B13-B

3
[ 133y =
- 23+01

1l 1 J o5

Tensioning plate Mica disc

@7

Weight approx. 4.8g Dimensions in mm

-3 >

i 4.5£01m

Insulating nipple scale: 2:1

Maximum ratings AUY 18
Collector-emitter voltage (—I.=2A) —Vero 45 \"
Collector-emitter voltage (—Ic=1¢nax) —Veeo 35 \
Collector-emitter voltage (Vg1 V) —Veey 64 \"
Collector-base voltage —Veso 64 \
Emitter-base voltage —Veso 20 \Y
Collector current —1. 8 A
Base current —1Ig 1.5 A
Junction temperature IA 100 °C
Storage temperature Tg —55t0 +90 | °C
Total power dissipation

(Tonee <45 °C; Voe=10V) Rot 11 W
Thermal resistance

Junction to case Rinyase <5 K/W
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AUY 18

Static characteristics (7,,,=25 °C)

The transistors AUY 18 are classified in groups of static forward current transfer ratio
hge at —I.=5A. which are indicated by Roman numerals. The following values
apply at a collector-emitter voltage of —V,.=0.5V.

hee group v AUY 18

—I¢ hee hee —Vae

A Ic/1y I /1, \'

05 75 1256 0.3

5 45 (30t0 60) * 75 (50 to 100) * 0.55 (<0.95) "

8 36 55 0.65 (<1.1)*

Collector-emitter saturation voltage

(—I.=8A; Ig=08A) ~Vegeae | 019 (<035)* | v
Tease 90 25 °C

Collector-emitter cutoff current

(—Veey=64V; Vi 21V) —Icey 3 (<10) 015 (<1)* mA

Emitter-base cutoff current

(—Vego=20V) —Iggo 3 (<10) 0.07 (<1)* mA

Collector-emitter breakdown

voltage (—Iceo=2A) —Vemceo | >45 >4b \

(—Iceo=8A) — Y(BR)CEO >35 >35 v

Dynamic characteristics (7,,,,=25 °C)

Test condition: —I.=05A; —V =6V

Current gain-bandwidth product

(—1c=05A; -V =6V) fr 300 kHz

Cutoff frequency in common emitter circuit fy 8 kHz

* AQL=0.65%

Total power dissipation

W Pror =T, 050); Vog=parameter
12 ——r
Vg - 0 bis 10V
Prot
T 10F
30V \
8
6 45V
L
2
|
00 50 100°C
162

— Tase
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AUY 18

Forward current transfer ratio Forward current transfer ratio
hee=f(Ic) heg=1(Ic)
—~Vee=05V; T_,,,==parameter — V=05V, T_,,,=parameter
(common emitter circuit) (common emitter circuit)
AUY 18 A group IV AUY 18 A, group V
3
0 SEES F 1 : ]
5 +1 T 5
f7 —80°
a0 | ¥ P
p—— NS~ i
‘ T 25 g !
102 o 108 = H iy
—=25°C e LIS H
~| T e A T = L 1
° =4 =N 5 F =i + f ]
= il s I
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101 101
1T - I
5 r 5 LR
— fypical curve 171 =T~ T —— fypical curve T
— — limit curve 4t fpage=25°C 1! B e o [imit GUIVE 3t g6 =26°C ]
[ R
w0 | - |
10 5107 5 10'ma 10° 5 108 5 10%ma
-1 -l
Collector current I =f(Vy,) Saturation voltage Vig...=f(I¢)
— V=05 V;ﬁ,,,::pcarame%ér hee=10; 7'cm'=parame%§rat ¢
mA(common emitter circuit) mA (common emitter circuit)
10" 106
yd 11 y. 5
5 5 >
%/ // a an y 7 W T T
7 g 4
/// VAW Y, £ i 7
0f /
-40°C
ws L AL / ./,/ T 103 /7 /
v A f & I y & 11
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5 / 5 i 1
7 ':' i { -Veg=05V— N /
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H ]
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AUY 18

Output characteristics I =f(V¢) Temperature dependence of
I, =parameter the cutoff current I go=7(7_...)
A (common emitter circuit) pA ~Veeo=64V
9F 10t ;
L 1 -
8 )/ //// y 5 3 7
- ,_'\%%/ A Iy 74 ]
(RETAwa o 1
T W /‘ ‘ T A /|
Al g==c===—""
= = L
’&/ ,\ 5 v
5 =1 \ /)
._%“ ,/ 1[ r
yl="T 1 A
| _ &0 >0
3 /‘], ‘.\l B 102 //
; t 4
Ly | e e
2 "'4/ \, 5 7
20 /)‘( \ A — }gpical CUrve 1
— = limit curve T
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Output characteristics I =f(V,¢) Output characteristics I.=7(V¢)
Iy = parameter o Vg =parameter
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AUY 19, AUY 20, AUY 34

PNP-Transistors for switching applications up to 3 A

AUY 19, AUY 20 and AUY 34 are alloyed PNP germanium transistors in a case
3 A 2 DIN 41872 (TO-3). The collectors are electrically connected to the case. For
insulated mounting of these transistors on a chassis, insulating parts Q62901 —B 1M1-A
and Q62901 —B13—B are available, to be ordered separately. The transistors are
especially designed for AF switching applications.

Type | Order number Type | Order number
AUY 19 1l Q60120-Y19-C AUY 34 i Q60120-Y34-8B
AUY 19 IV Q060120-Y19-D AUY 34 11l Q60120-Y34-C
AUY 19V Q60120—-Y19-E AUY 34 IV Q60120-Y34-D
AUY 20 11 Q60120-Y20-C Insulating nipple | Q62901-B13-B
AUY 20 IV Q60120—-Y20-D Mica disc Q62901 —-B11-A
AUY 20V Q60120—-Y20-E
E ot
o1 8.3 D
LR P
~>Z<— 05 !mj
|| —
12058 g 262,y 282702+
Weight approx. 16.5 g Dimensions in mm Mica disc Insulating nipple
dry: R,,=1.26 K/W scale 2:1
greased: R,,=0.35 K/W
Maximum ratings AUY 19 AUY 20 AUY 34
Collector-emitter voltage
(_I(::ICmax) "_VCEO 45 60 80 \
Collector-emitter voitage
(Vgez1V) —Veey 64 80 100 \)
Collector-base voltage —Vcgo 64 80 100 \
Emitter-base voltage —Veso 20 20 20 Vv
Collector current —1c 3 3 3 A
Base current ~1Ig 0.5 0.5 05 A
Junction temperature T, 90 90 90 °C
Storage temperature Ts —5510+90 | —-551t0 +90 |-551t0 +90 | °C
Total power dissipation
(7;:.ase245 OC; VCE=:1O V) Ptot 30 30 30 W
Thermal resistance
Junction to case Rinscasel =1.6 <15 <15 K/W
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AUY 19, AUY 20, AUY 34

Dynamic characteristics (7_,,,=25 °C)
Operating point (—I.=05A; —V =2V)

Cutoff frequency in common emitter circuit

Current gain-bandwidth product

Collector-base capacitance (—V¢.50=6V)

Emitter-base capacitance (— Vi 3o=6V)

Switching times

At an overdriving factor of ¢=1.5t0 3 and a

“turn off” base current of I;,=15mA

(—I.=1A) the following switching times apply:

Static characteristics (7,

Collector-emitter cutoff current

(—Vegy=64V; Vg 21V) (AUY 19) —Icgy

Collector-emitter cutoff current

(—Veev=80V; Voe=1V) (AUY 20) —Icey

Collector-emitter cutoff current

(—Veey=100V; Vo= 1V) (AUY 34) — Iy

Emitter-base cutoff current
(- VE BO™ 20V)
Collector-emitter breakdown
voltage (—~I.=3A)

AUY 19,
AUY 20,
AUY 34
fy 10 kHz
fr 350 kHz
Cceo 200 pf
EBO 90 pf
ton 10 (<20) us
t, 8 (<15) us
t 14 (<30) us
ase =25 °C)

7;2859 90 25 oc
5(<10) 0.15 (<0.5)* | mA
5(<10) 0.15 (<0.5)* | mA
5(<10) 0.15 (<0.5)* | mA

—1I.go 45 (<10) | 0.07 (<0.4)"| mA

AUY 19 —Vggyceo | >45 >45 v
AUY 20 —Vgr)yceo | >60 >60 \
AUY 34 —Vigg ceo | >80 >80 A

The transistors AUY 19/34 are classified in groups according to their static forward
current transfer ratio h.¢ at —I.=1 A, which are indicated by Roman numerals. The
following values apply at a collector-emitter voltage of —V, =1V and the following
collector currents.

hee |1 m v v
group AUY 19
Type | — AUY 19/20 | AUY19/20 | AUY 19/20 AUY 20
AUY 34 AUY 34 AUY 34 - AUY 34
—1Ig hee Pee hee hee —Vee
I/ Ic/1g Ic/1g 1c/1g \Y;
0.05 |30 49 74 124 0.2 (<0.32)
1 19 (12.5t025)"| 30 (20 t0 40) *| 45 (30t0 60)*| 75 (50t0 100)* |0.6 (< 0.8)*
3 10 17 25 42 1.0 (<1.5)

Collector-emitter saturation voltage
(—I1.=3A;1;,=03A)
* AQL=0.65%
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AUY 19, AUY 20, AUY 34

Maximum power dissipation
Proe=F(Tease): Vce=r»alramet‘t\elr‘|

w Y19
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—— Tase
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40
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Pfﬂf %0 L1 3'0\/ \
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AUY 19, AUY 20, AUY 34

DC forward current transfer

ratlo hFE—f( <)
ce=1V T_ = parameter

(common emitter circuit)

AUY 34 h group Il
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I

DC forward current transfer
ratio h“— (Ie):
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(common emitter circuit)
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DC forward current transfer
ratio hFE—f(I );
ce= T.0ee = Parameter
(common emitter circuit)
AUY 19, AUY 20, AUY 34
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DC forward current transfer
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AUY 19, AUY 20, AUY 34

08

04
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Output characteristics Ic=f(Vce)
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(common emitter circuit)
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AUY 19, AUY 20, AUY 34

Collector current I.=7(Vg¢)
—Vee=1V; T .., =parameter
(common emitter circuit)

mA AUY 19, AUY 20, AUY 34
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Input characteristics Ig=7f(V,)
T.ase =Parameter

AUY 19, AUY 20, AUY 34

mA
10° P
5 A7
- 77
/s A /
T /2/
7' LA 0
7= 25
5 A i
/ // 4
/ //
10°
5
e
0 05 10V
Vg
Cutoff current Io,o=1(7..,,)
“Veao=64V (AUYT9, AGY 20)
A —Veao=100V (AUY 34)
04 o
Z 17
7
7
~Iego —
/'/'
/// "4
0 AUY 34 47 |
l’ I’
z - B
5 7
- 7
4
7/
- AUY 1820
10? /
’I
A — tupical curve |
/ —— limitcurve  ——

10!
-0 0 20 40 60 80 100°
Tcasa



AUY 21, AUY 22, AUY 29

PNP-Transistors for high-power
switching applications
AUY 21, AUY 22 and AUY 29 are alloyed PNP germanium transistors in a case

3 C3DIN 41872 (sim. TO-41). The collectors are electrically connected to the
case. For insulated mounting of these transistors on a chassis, insulating parts

Q62901 —

B13—A and Q62901—-B13—B are available, to be ordered separately.

The transistors are especially designed for high-power switching applications.

Type | Order number Type | Order number

AUY 21 11 Q60120-Y21-B AUY 29 I Q60120—-Y29-C
AUY 21 11l Q60120-Y21— AUY 29 IV Q60120-Y29-D
AUY 21 IV Q60120-Y21-D AUY 29V Q60120-Y29-E
AUY 2211 Q60120-Y22—-B AUY 29 paired Q60120—-Y29-P
AUY 22 IH Q60120-Y22-C Mica disc Q62901 -B13—-A
AUY 22 |V Q60120-Y22-D Insulating nipple Q62901-B13-B

o0

—@16.9:0;1

=
fa—2395

301+

| i
B/ 0S8
w1158 'Bog= =262,

Weight approx. 17g Dimensions in mm

47 ®4.2'"

#386.

Mica disc dry: R, =1.2

D
i

oLl
"

—|>¢3'
reh.g

n

452010

Insulating nipple

greased: R,,=0.35 K/W scale 2:1
Maximum ratings AUY 21 AUY 22 AUY 29
Collector-emitter voltage
(—1.=2A) —Veeo 45 60 32 \
Collector-emitter voltage
(=1.=10A) —Veeo 32 45 20 \
Collector-emitter voltage
(Vge21V) —Veey 65 80 50 \
Collector-base voltage —Vcgo 65 80 50 \
Emitter-base voltage —Vego 20 20 10 \
Collector current —Ic 10 8 15 A
Base current —1Ig 2 15 2 A
Junction temperature 7, 100 100 100 °C
Storage temperature Ts —b55t0 +90{ —55t0 +90| —551t0 +90| °C
Total power dissipation
(T, .6 <45 °C) Piot 36") 362) 363) w
Thermal resistance
Junction to case Rihscasel =1.5 <15 <15 K/W
") Vee=15V; 2) Ye=20V; %) Vee=10V
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AUY 21, AUY 22, AUY 29

Static characteristics (7_,,,

=25 °C)

The transistors are classified in groups according to their static forward current
transfer ratio /1. at —[.=5 A, which are indicated by Roman numerals. The following
values apply at a coliector-emitter voltage of —V_.=0.5V.

hee 11 m v \"/
group AUY 21
Type| AUY 21/22 AUY 21/22 |AUY 21j22 | — AUY 22

- AUY 29 AUY 29 AUY 29 AUY 29
_Ic hFE hFE hFE hFE “VBE
A Ic/1g Ic/1g Ic/1g Ic/1g v
05 |32 50 75 125 0.3 (<0.5)
5 19 (12.5t0 25)*| 30 (20 t0 40)*| 45 (30t0 60)*| 75 (50 t0 100)* | 0.55 (< 0.95)"
8 15 25 36 60 0.65 (<1.1)"

AUY 21 AUY 22 AUY 29

Collector-emitter saturation
voltage —Veesar | 0.22 - - \'
(=Ic.=10A; I;=1A) (<04)*
Collector-emitter saturation
voltage (I.=10 A on that
constant Iy characteristic
passing through the point  — V¢, | 0.27 - — \
—~Ic=11Aand V,=0.5V) (<0.5)"
Collector-emitter saturation
voltage ~Vegsar | — 0.18 - \Y
(—1.=8A;1,=08A) (<0.35)"
Collector-emitter saturation
voltage (I.=8 A on that
constant Iy characteristic
passing through the point  —V_ ... | — 0.25 - \
—1.=88A; V;,=0.5V) (<0.5)"
Collector-emitter saturation
voltage —Veesar | — - 0.3 \'
(—1.=15A;1;=15A) (<05)"
Collector-emitter saturation
voltage (I.=15 A on that
constant I, characteristic
passing through the point  — V..., | — - 0.35 \
—1.=165A; V,.=0.5V) (<0.5)*

* AQL=0.65%
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AUY 21, AUY 22, AUY 29

Static characteristics

Collector-emitter cutoff current
(—Veey=65V: Vge21V)
Emitter-base-cutoff current
(—Vego=20V)

Collector-emitter breakdown voltage
(—Iceo=2 A)

Collector-emitter breakdown voltage
(=Iceo=10A)

Collector-emitter cutoff current
(—Veey=80V; Vge21V)
Emitter-base-cutoff current

(—Veso=20V)
Collector-emitter breakdown voltage
(—Icgo=2A)

Collector-emitter breakdown voltage
(—Iceo=8A)

Collector-emitter cutoff current
(—Veey=50V; Vge=1V)
Emitter-base-cutoff current

(—Veso=1 0 Y)
Collector-emitter breakdown voltage
(—Iceo= 2A)

Collector-emitter breakdown voltage
(—Iceo=15 A)

Dynamic characteristics (7,,,=25 °C)
Test condition: —1.=05A; —V =6V

Cutoff frequency in common emitter circuit

Current gain-bandwidth product

Switching times

At an overdriving factor of i=1.5 to 3 and
a “turn off” base current of I5,=100 mA
(—I.=5A) the following switching times apply:

" AQL=0.65%

AUY 21
Toase 90 25 °C
—Icev 3(<10) | <1* mA
—Iggo 3(<10) | <1* mA
—V(BR)CEO > 45 >45 \
~Vismceo | > 32 >32 v
AUY 22
—Icey 3(<10) | <1* mA
—Iggo 3(<10) | <1* mA
~Visryceo | > 60 >60 \Y
~Visryceo | > 45 >45 \
AUY 29
—Icey 3(<10) <1* mA
—Ieso 3(<10) <1* mA
— V(BRr)CEO >32 >32 v
—Vieryceo | >20 >20 v
AUY 21
AUY 22
AUY 29
f, 8 kHz
4 300 kHz
t.. 12 (<25) | ps
t, 8 (<15) | ps
t, 10 (<25) | ps
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AUY 21, AUY 22, AUY 29

Total permissible power
dissipation P, . =f(T_,,.)
V.e=parameter

w AUY 21
W17
"0 10 BV
Pt zlov \\
T 30 | — 25v \
| \
30V
L 40v \
A\
20 \
\
\
\
10 \\
\
\
% 50 100°C
— - Ttase

Total permissible power
dissipation Po.=f(Tcase)
Vce = parameter

W AUY 29
W77
—:VCE =0 t0 10V
Prot \\
JESEasaY
20V
1
1 25V
‘\
20 — 3V L
\
\
\
10 \
\
0
0 50 100°C
— Toase
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Total permissible power
dissipation P, =7(T_...)
V.e=parameter
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AUY 21, AUY 22, AUY 29

DC forward current transfer
ratio h;s=f(1f)

; Toase =Parameter
(common emitter circuit)

AUY 21, AUY 22 h, group li
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5
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5
1 —— fypica curve T
ot = — limit Curve at Jigge=25°C H
S T
10? 5 18 5 10*mA

— [

DC forward current transfer
ratio he, =f(I¢)
—~Vee=05V; i,.,= parameter
(common emitter circuit)
AUY 21, AUY 22, AUY 29

hee group IV
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T 80°0
20 MR
0" = ggos §
0t
T e e Il
\\Q
\ ]
10"
5 -
—— fypical curve
— — limit curve 8t Tgage=25°C {11
0oL
102 5 5 10* 5 10°maA

—

DC forward current transfer
ratio A =f(l¢)

—V=05V; fm, = parameter
(common emitter circuit)

AUY 21, AUY 22, AUY 29

heg group 111
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5
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DC forward current transfer
ratio hpe=F(I¢)
—Vee=05V; im=parameter
(common emitter circuit)
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AUY 21, AUY 22, AUY 29

Output characteristics I.=7(V..)
Iy =parameter
(common emitter circuit)

A AUY 21
2
10 . £
O )
§ \3“ 7 ‘\\
8 LA\
o)
5
219"
0 _!B=.D \ ) -
0 20 40 60 80v
— Ve

Output characteristics I.=f(V,;)
Iy = parameter
(common emitter circuit)

A AUY 29
16 T
N /
14 A /
NN ,/\' Vi
2 S {/
"&%r
Pl P
—
g /l'ml/ Ig>0
E/H, - \
g
0
o b
{y’
L1V, )
2 0mA— =
— 10\
0 L0
C 10 =20 30 40 50 6OV
Ve
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Output characteristics I.=f(V, ;)
Iy =parameter
{common emitter circuit)

A AUY 22
oz 1T
440400360 320 \
s ffd Lt S
(A X N
/ 4w’
A AN
B S TH
ol N
5 1200 Yy
JE T T
,12“ / /14‘\
3 = /{‘
| 80 1 '/'/ b
e\
i e
/
1 ‘.15=20 A \\‘ \
13-0 \
0 | | VARN
0 20 40 80 80V

Output characteristics I =f(V¢,)
Vge=parameter
(common emitter circuit)

A AUY 21
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L
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” 600mv
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550mV
b 500mv
2 400mv
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Vg = 300mV
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AUY 21, AUY 22, AUY 29

Output characteristics I.=7(V¢) OQutput characteristics I =7(Vc)
Vg =parameter Vge=parameter
(common emitter circuit) (common emitter circuit)
A AUY 22 A AUY 29
8 = 15 =
0
I i / 7S0mV 11
¢ 600mV—+—— = =
TGI e I I / R
|4 70mv_| T
S50V T v AT
N g50mv
4 ﬁ/ 1]
500 mV . 500 mv
/] 7 ——
5| 550mv
so0m
2 400 mv ¥ - o
pRESR. L g _—
Ll L 400 TV
/g~ 30T / Vg - 300mV
0 [T 0 - ——
0 05 10 15V 0 05 10 15V
g —=W
Output characteristics I.=f(V¢) Output characteristics I . =f(V'CE)
I,=parameter I, =parameter
(common emitter circuit) (common emitter circuit)
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AUY 21, AUY 22, AUY 29

Collector current Te=Ff(Vge)
~Vee=05V; T,,,,= parameter

(common emitter circuit)

mA5 AUY 21, AUY 22, AUY 29
10 e e
5 = T0AAIYZ])
J fg= BA(AUY22)
6 g =T5A(AUY28)
T o+ L L
: ;,, L
U 7 7 7
7/ P
pd 7/ Y, -
03 ﬁ / //
5 [l’ l’ Z
IV 4
ANV /
80°C J |/25°C /|/-40°C
02—k /
5 Ill" 7
11711
= 1pical curve
—_—— hmn CUI’VB at 71:asa=25 L
10! !
0 05 v

— ] VBE

Collector saturation voltage

VCEsal: f(IC
T.as, = Parameter

(éémmo'n emitter circuit)
mA AUY 21, AUY 22, AUY 29
108
5
-IG
-40°C 725°C T 90°C
T 104 .4 ///E/ —+ 1
5 - ~
7 L7
] / 6="10A(AUY 21)
103 o= BA(AUYZ2)
s I6=16A (AUY29)
I
102 "
S Hrir
I ——— tupical curve a
t - — limit curve at f;355=25°C
101 I O

0 01 02 03 04 05 OBV
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Input characteristics I, =f(V;):

T.ase =Parameter; V. =0.
mA AUY 21, AUY 22, AUY 29
10°
/g 5 7T 77
//
I 71/
10° ,'/ £
VA - &
3 /
JAvim
10! 80°C /2 ° /—AUT
i 1
L I
3
100
0 05 10V
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Collector-base cutoff
current Icgo=7(Tcase)

LA AUY 21, AUY 22, AUY 29
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BCW 60, BCX 70

NPN Transistors for AF prestages and
switching applications

BCW 60 and BCX 70 are epitaxial NPN silicon planar transistors in a plastic case
23 A 3 DIN 41869 (SOT-23) for AF prestages and switching applications. They are
particularly designed for use in thick and thin film circuits. Both types BCW 60
and BCX 70 are marked by the letter “A” while the following letter (A, B, C or D
for BCW 60 and G, H, J or K for BCX 70) refers to the respective static forward
current transfer ratio of the transistor. Their complementary transistors are BCW 61

Orde‘r number

and BCX 71.
Type Code
BCW 60 | AA
BCWG60 | AB
BCWE60 | AC
BCW60 | AD
BCX 70 AG
BCX 70 AH
BCX 70 AJ
BCX 70 AK

Maximum ratings

Q62702—-C331
Q62702—-C332
Q62702-C333
Q62702—-C334
Q62702-C423
Q62702—-C424
Q62702—-C425
Q62702—-C426

Collector-emitter voltage
Collector-emitter voltage

Emitter-base voltage

Collector current
Base current

Junction temperature

Storage temperature
Total power dissipation (7,,,,=45 °C)

on glass substrate (7 x 7 x 1 mm)

Thermal resistance

Glass substrate (7x 7 x1 mm)
Ceramic (30x12x 1 mm)
Glass fiber (30 x 12 x 1.5 mm)

1£005 1£005

——
E . BT ¥
T ‘ T

|

C
0.4+003

he—3-915 >

1 3 03
2. 5max=

0.1:0018

Weight approx. 0.02g Dimensions in mm

BCW 60 | BCX 70

RthJamb

thdamb
thJamb

32 45
32 a5

5 5

200 200
50 50
150 150
—5510 +125
150") |1501)
<07 <0.7
<0.45 ‘§045
<045 | <0.45

mA
mA
°C
°C

mw
K/mwW

K/mW
K/mW

') The permissible total power dissipation is given by the thermal resistance incorporated in each case,

according to P, =

T‘max- 7;-irnb
RthJamb

169



BCW 60, BCX 70

Static characteristics (7,,,,=25 °C)
The transistors BCW 60 and BCX 70 are classified in groups of static forward current
transfer ratio h.¢ and identified by letters:

hee group

for BCW 60| A B C D BCW 60

for BCX70 | G H J K BCX 70

Vee I¢ hee hee hee hee Vee

Vv mA | Io/Ig Ic/1g Ic/1g Ic/1g v

5 0.01| 78 145 (>20) | 220 (>40) | 300 (>100)| 0.52

5 2 170 250 350 500 0.65

(12010 220)*| (18010 310)*((250 t0 460) * (380 t0 630)*|(0.55100.75) *

1 50 >50 >70 >90 >100 0.78

Saturation voltages Veesar (V) | Vagsae (V)

Ic.=10mA; Iz;=025mA 0.12 (0.05 to 0.35) 0.7 (0.6 to 0.85)

Ic=50mA; I;=125mA 0.2 (0.t to 0.55) 0.83 (0.7 to 1.85)
BCW 60 | BCX 70

Collector-emitter cutoff current

(Vees=32V) Ices <20 — nA*

(Vees=45V) Ices - <20 nA*

Collector-emitter cutoff current

(Vees=32V; T,,,,=150°C) Ices <20 - pA

(Vegs=45V; T,,,=150°C) Ices - <20 pA

Emitter-base cutoff current

(Vego=4V) Iego <20 <20 nA*

Collector-emitter breakdown voltage

(Icgo=2 mA) Viemceo | >32 >45 vr

Emitter-base breakdown voltage

(Iego=1nA) Viemeso | >5 >5 A

* AQL=0.65%
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BCW 60, BCX70

Dynamic characteristics (7,,,,=25 °C) BCW 60 | BCX 70
Current gain-bandwidth product !
(Ie=10 mA; V=5V, f=100 MHz) f+ 250 (>125) MHz
Collector-base capacitance
(Vego=10V; f=1 MHz) Ceeo | <45 <45 pf
Emitter-base capacitance
(Vego=0.5V; f=1 MHz) Ceso 8 8 pf
Noise figure (Ic=02mA; V. .=5V;
R,=2kQ; f=1kHz; 4f=200 Hz) NF 2 (<) 2 (<6) db
Four-terminal network data: (Ic=2 mA; V. =5V; f=1kHz)
hFEgrouplA;G | B; H | c;J l D; K |
hiye 2.7 3.6 45 7.5 kQ

(1.6 to 4.5) (2.5 to 6) (3.2t0 8.5) (4.5t012)
hiae 1.5 2 2 3 10-4
hae 200 260 330 520 -

(125 to 250) | (175 to 350) | (250 to 500) | (350 to 700)
hyze 18 (<30) 24 (<50) 30 (<60) 5 (<100) umhos

Switching times:

Test condition:
Igidgyi—Ig,x10:1:1mA; R, =5kQ; R,=5kQ; — V=38V, R =990 Q

ty 35 ns ts 400 ns
t, 50 ns t 80 ns
ton 85 (<150) | ns Lost 480 (<800} | ns

Measuring circuit for switching times

Vep 0V

18
-
Tivov
I <Cs(;’15 M %.SZ< 5ns
V= 50Q >
o500 Z:2100k2
Y —C
-

\

|[|—-

171



BCW 60, BCX 70

Permissible pulse foad for

Permissible total power glass substrate 7x7x1 mm
dissipation Poc=f(Tums) W Tthacase=7(t); v=parameter
i 10°
DT TTTTITTTTITTT]] =2 S=si=s
[ [ l=glass-substrate 7x7x 1Tmm 5 05 - "
[ Z=ceramic -substrate 30x12x1mm | { 1
T 3=fiberglass- substrate 30x12x 15mm | L g’zl i ]
50 ro 0P =’
Prot A \\ Mlcase v Fmar
T 5+ 05]—
T \ 00 _,;
10 \ 0 8/ |
1 \2,3 2 V=0
\\ 5 Cw5 -
NN\ A ey
\\ \\ 5 ‘V=% I | n
0 N Ve e ;
N \ [
\\
M
0 LN agr? L0 LUl i oo ol
0 b0 00 150°C w—G 108 10'5 108 10'2 101 1005
—Tamb —
Permissible pulse load for
Dependence of thermal ceramic substrate
resistance upon substrate 30x12x1.5mm
\’;—I surface Ry, amp=7(F) W Tthicase=f(1); v=parameter
0 0° T HH
8 \\‘\\ 5 -85' ii T =_
N | L1
mﬂaméu N 5| 02 L—TH
N ron 100
N Y thicase {0 ;
~ 5
N ] T 00
3 ot
" N2 D.UL"7
9 v
74
1=glass- substrate 1mm i ;2
2=ceramic-substrate Tmm 575 A
3=fiberglass -substrate 1.5mm /T hakilng ¥
2 1T 91 ' | [~
e et
5
. ot Ll Lol Lol o L
0 5 108 5 103mm? o8 ws ot wd 0?0t w0
— —t
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BCW 60, BCX 70

Static forward current transfer
ratio hp.=f(I.)
Vee=1V, T,.n=parameter

BCW 60 A
5 BCX 70 G
10° LTI T
5 T
heg T
L 1
100°C [T LT \\\
2 U125 Lt T T TN
10 E;Vrlll -~
T £ ]
bt ~50 g’” = Pal
A A
il Ll
HEE
5 HHH ;
typical curve
— — limit curve atyyp=25°C
l 5
E \
1P ! j
ot s 5w’ 510 510%mA

— 1

Static forward current transfer
ratio he.=f(I¢)
Vee=1V: T, ., =parameter
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}l -
N
™
Y
[l - 4+
5 -4
10
5
~——— typical curve
e = |imit curve at Tamp=25°C ||
100 .
102 50" 51 510 5 10%mA
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I

Static forward current transfer
ratio h..=f(I;)
Vee=1V: T, mp=parameter

BCW60B
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0 i T ]
5 | Il
hee  FTIT i
[} __‘100 C =7 il N
= SN
T A1 W
, Tl | L e~
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Static forward current transfer
ratio he=7(I¢)
ce=1V. T,.,=parameter

BCW 60D
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b -if”** 1l \
T g \
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5
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BCW 60, BCX 70

Output characteristics
Ic=f(Vce); 1,=parameter
(common emitter circuit)

mA
100
15
b ow
.35mA
. ) 035mA 0 30ma
0.25mA—
A1
> 0.20mA-|
/ // | |
" Yy I 0.15mA
0J0mA_|
e |
w4 [g=0.05mA-
/7
!
0 0 1 v
— VCE
Output characteristics
Ic=f(Vce); Ia=parameter
(common emitter circuit)
mA
10 T,
T 30uA
/
I /
A
' 8 ] = (25 JA—
{ 20uA
6 H
WBUA
A
10uA
2
0
0 1 rAY
Ve
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Output characteristics
Io=F(Vce); Iq=parameter
(common emitter circuit)

mA
100
k
T 80
0.30mA
-0.25mA
/< AT 020mA
L]
'// 0.15 mA
’-/"/
|t
Ny 010 mA
]
20 /g=0.05mA
0
0 10 20V
- VCE
Output characteristics
Ic=F(V¢e): Vge=parameter
(common emitter circuit)
mA
K= 57V
It
o
0.66V
6
065V
A
2 064V
[
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BCW 60, BCX 70

Output characteristics Io=f(V,.)

Iy =parameter

(common emitter circuit)

10 :
0 o B
{c (________.__.——— 3.5 UA
800 ;
3.04UA
600 Z.BylA—
Z.OflA“
400 1.5uiA
I
10uA
200 i ‘u‘
[B =0.5 y.A
) 1 2 3 A 5y
— Ve

Input characteristic Ig=/(Vge)

Vee=BV
uA (common emitter circuit)
0°
i ] I
i |
/
0’
5 i
/
0’ [
1
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5
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0 05 10V
— Ve

Output characteristics I =f(V.,)
Vg = parameter
uA (common emitter circuit)

1000

(" 0.61v
I
4 800
0.60V
600
0,59V
400 0.58V
0.57v
200 0. ?GV
0.55V
0.54V
V. Q —
0 L T TV
0 1 2 3 3 5V

Collector-emitter cutoff
current Ices=f(Tamb)
nA for max. permissible reverse voltage
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i

7
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Ices .

T 0
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0 50 100 150 °C
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BCW 60, BCX 70

Saturation voltage Voeeae=7(Ic)
B = parameter

hFE=4
(common emitter circuit)

T

Saturation voltage Vee...=7(I¢)
hee=40; T, ., =parameter
(common emitter circuit)
m
0 e e
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BCW 60, BCX 70

h-parameter vs. collector

currenth o)
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0? — 20
) S |
1 1
5 Vee=S5VIHH
He He
A /7118 15
] 10 D T
N
N AN
5 NI N
e NG 10
NN /
NN /
10° Ehyge =z
i N . = e
5 Al 05
N
I N
/]ZZE N
10! 0
107 5 10 5 10'mA
—lp
pf
i)
Geso
(Cego)
10
8
§
4
?
0

h-parameter vs. collector-
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BCW 61, BCX 71

PNP Transistors for AF prestages and
switching applications

BCW 61 and BCX 71 are epitaxial PNP silicon planar transistors in a plastic case
23 A3 DIN 41869 (SOT-23) for AF prestages and switching applications. They are
particularly designed for use in thick and thin film circuits. Both types BCW 61
and BCX 71 are identified by the letter “ B while the following letter (A, B, C or D
for BCW 61 and G, H, J or K for BCX71) refers to the respective static forward
current transfer ratio of the transistors. Their complementary transistors are BCW 60

Order number

and BCX 70.
Type Code
BCW61 | BA -
BCW61 | BB
BCW61 | BC
BCW61 | BD
BCX 71 BG
BCX 71 BH
BCX 71 BJ
BCX 71 BK

Maximum ratings

62702—-C335
(62702—-C336
Q62702—-C337
(62702—-C338
62702-C427
Q62702-C428
062702—-C429
Q62702—-C430

Coliector-emitter voltage
Collector-emitter voltage

Emitter-base voltage

Collector current
Base current
Junction temperature

Storage temperature
Total power dissipation (7,,,,=45 °C)

on glass substrate (7 x 7 x 1 mm)

Thermal resistance

Glass substrate (7 x 7 x 1 mm)
Ceramic (30x12x1 mm)
Glass fiber (30x12x 1.5 mm)

1+0.05 T+005

3.0
le25max|

|

1

re—3-915

G
0144003

05:03
" ¢

0.1:00%

-
1025
1-2 - []'35

Weight approx. 0.02g Dimensions in mm

BCW 61 | BCX 71

Veew |32 45 v
R R
—1.°° | 200 200 mA
1 50 50 mA

7 150 150 °C

T ~ 5510 +125 °C
Peo 150") | 150") mwW
R, <700 | £700 | K/W
R <450 | =450 | K/W
R <450 | =450 | K/W

') The permissible total power dissipation is given by the thermal resistance incorporated in each case,

according to P,
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BCW 61, BCX 71

Static characteristics (7,,,,=25 °C)
The transistors are classified in groups of static forward current transfer ratio and
identified by letters.

hee group
for BCW61 | A B o D BCW 61
for BCX71 | G H J K BCX 71
_VCE _IC hFE hFE hFE hFE _VBE

mA | I./I, Ic/1g I/, Ic/l,

0.01} 140 200 (>30) |270(>40) |340(>100)]| 0.55
5 2 170 250 350 500 0.65

(12010 220)*|(140t0 310)* |(250 to 460)* |(380 to 630)*| (0.6 to 0.75)*

1 50 >60 >80 >100 >100 0.72
Saturation voltages —Veesar (V) [‘ —Vaesae (V)

—I.=10mA; —I5==0.25 mA
—1.=50mA; —Ig==1.25 mA

Collector-emitter cutoff current
(—Vees=32V)

(—Vees=45V)

Collector-emitter cutoff current
(—Vees=32V; 7,,,,=150°C)
(—Vees=45V; T,,,,=150 °C)
Emitter-base cutoff current
(—Vego=4 V_)

Collector-emitter breakdown voltage
(—Iceo=2mA)

Emitter-base breakdown voltage
(—Iggo=11A)

* AQL=0.65%

0.12 (0.06 to 0.25)
0.25 (0.12 to 0.55)

0.7 (0.6 to 0.85)
0.8 (0.68 to 1.05)’

BCW 61 | BCX 71
—Ices < 20 - nA*
—Iceg - <20 nA*
—Iges <20 - HA
—1ices - <20 HA
—I¢go <20 <20 nA*
—Vieryceo | 32 >45 v
—V(BR)EBO >5 >5 v
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BCW 61, BCX71

Dynamic characteristics (7,,,,,=25 °C) BCW61 |BCX71

Current gain-bandwidth product

(Ic=10mA; —V=5V; =100 MHz) fr 180 180 MHz
Collector-base capacitance

(—Vego=10V; f=1 MHz) Ccoo | <6 <6 pf
Emitter-base capacitance

(—Vego=0.5V; f=1MHz) Ceso | 11 " pf
Noise figure (—I.=0.2mA;

—Vee=5V; R,=2kQ

f=1kHz; 4f=200 Hz) NF 2(<6) [2(<6) |db

Four-terminal network data: (Ic.=2mA; V=5V, f=1kHz)

hee GrouplA; G | B; H |C; J | D; K l

hiie 2.7 3.6 4.5 7.5 kQ
(1.61t04.5) (2.5t0 6) (3.2 to 8.5) (4510 12)

Piae 1.5 2 2 3 10-4

haie 200 260 330 - 520 -
(125 to 250) | (175 to 350) | (250 to 500) | (350 to 700

hase 18 (<30) 24 (<50) 30 (< 60) 50 (<100) pmhos

Switching times:

Test condition:
—Ie: ~Igy: +15,~10:1:1 mA; R,=5kQ; R,=5kQ; Vg3=3.6V; R =990Q

ty 35 ns t, 400 ns
t, 50 ns t 80 ns
t,, 85 (<150) |ns Lot 480 (<800) | ns

Measuring circuit for switching times

+ VBB ‘10V(Vgc)

I

U8
o
R
Y !
7, <5n8 -
L<bns
r<001 509 BAY63 ;
Ri-508 Z2100kQ
i e
7 _l_ ~
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BCW 61, BCX 71

Permissible total power
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BCW 61, BCX 71

Static forward current transfer

ratio h, . =f(I
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Static forward current transfer
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BCW 61, BCX71

_/C

Qutput characteristics Ic=7{V¢)
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BCW 61, BCX 71

Output characteristics I =/(\ee)
Ig =parameter
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Output characteristics I =7(V¢)
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BCW 61, BCX 71

_IC
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BCW 61, BCX 71

h-parameter vs. collector h-parameter vs. collector-
current emitter volta)ge
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BCW 65, BCW 66

NPN Transistors for AF driver stages and
switching applications

BCW 65 and BCW 66 are epitaxial NPN silicon planar transistors in a plastic package
23 A3 DIN 41869 (SOT-23) for use in driver stages and switching as well as universal
applications. They are particularly suitable for thick and thin film circuits. Both types
BCW 65 and BCW 66 are identified by the letter “E” and the following letter (A, B, C
for BCW 65 and F, G, H for BCW 66) refers to the respective static forward current
transfer ratio of the transistor. Their complementary transistors are BCW 67 and
BCW 68.

Type | Code | Order number 12005 1¢005

BCW 65 EA Q62702-C457 gl Bﬁr*

BCW 65 EB Q62702—-C458 T =

BCW 65 EC Q62702—-C459 |

BCW66 | EF Q62702 C 460 !

BCW 66 EG Q62702—-C461 04003 1025,
BCW 66 EH Q62702—-C462 375 > 12 _o35

Weight approx. 0.02 g
Dimensions in mm

Maximum ratings BCW 65 BCW 66
Collector-emitter voltage Vees 60 75 \
Collector-emitter voltage Veeo 32 45 Vv
Emitter-base voltage Veso 5 5 \'
Collector current ¢ 800 800 mA
Maximum collector current 10ms Iy 1 1 A
Base current Iy 100 100 mA
Junction temperature A 150 150 °C
Storage temperature T —55t0 +150| —55to +150 | °C
Total power dissipation (7., =25 °C)

on glass-fiber substrate

(30x 12 x 1.5 mm) or ceramic P 3507) 350") mwW
substrate (30x12x 1 mm)

Thermal resistance
Ceramic substrate

(30x12x1 mm) Rinsamb <358 <358 K/W
Glass fiber substrate
(30x12x1.5mm) Rinamb <358 <358 K/W

') The permissibie total power dissipation is given by the respective thermal resistance conditioned by

Lo . Timax— s
mounting, in accordance with £, —imax__2mb
thJamb
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BCW 65, BCW 66

Static characteristics (7,,,,=25 °C)

The transistors BCW 65 and BCW 66 are classified in groups of static forward

current transfer ratio h., and identified by letters.

hee-Group

for BCW 65 A B C

for BCW 66 F G H
VCE IC hF E hFE hFE
% mA Ic/1, Ic/1g Ic/1
15 0.1 >35 >50 >80
1 10 <75 110 <180
1 100 >160 250 350

(100 to 250)*| (160 to 400) *| (250 to 630)*

2 500 >35 >60 >100
Saturation voltages Veesar (V) | Veesar (V)
Ic=100mA; I;=10mA <03 -
I.=500mA; I;=50mA <0.7 <2
Collector-emitter cutoff current BCW 65 | BCW 66
(Vees=32V) Tces <20 - nA*
(Vees=45V) ces - <20 nA*
Collector-emitter cutoff current
(Vees=32V; T,,.,,=150 °C) Ices <20 — pA
(Vees=45V: T,,,,=150 °C) cEs - <20 pA
Emitter-base cutoff current
(Vego=4V) Icgo <20 <20 nA*
Collector-emitter breakdown voltage
(Iceo=10mA) Vieryceo | >32 >45 v*
Collector-emitter breakdown voltage
(Ic=10pA) Vieryces | >60 >75 \
Emitter-base breakdown voltage
(Iego=10pA) Viemeso | >5 >5 v
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BCW 65, BCW 66

Dynamic characteristics (7,,,=25 °C)

Current-gain bandwidth product
(Ic=20mA; Vee=10V; f=100 MHz)
Collector-base capacitance
(Vero=10V; f=1 MHz)

Emitter-base capacitance
(Vego=0.5V; f=1 MHz)

Noise figure (Ic=0.2mA;

Vee=bV; R;=1kQ; f=1kHz

Switching times:
(Ic=150mA; I5,=—Ig,=15mA;
R, =150 Q)

BCW 65 | BCW 66
f; >100 >100 MHz
Ccso 8 (<12) |8(<12) |pf
Ceso <80 <80 pf
NF 2(<10) |2(<10) |db
ton <100 <100 ns
s I <400 ‘ <400 ns
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BCW 65, BCW 66

Total permissible power
W dissipation P, .==f(T,,,)
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Permissible pulse load

"thacase

=f(t); v=parameter

for glass-fiber substrate
30x12x1.5 mm + ceramic

-

K
W Substrate 30x12x 1 mm
10°

T

T

T

-

(o

Rin Jeose

[
(=)

~

T
ollo Ho
= o

E

=1
=1
G

:‘,

e
(=]

=]
=
(=
NHY

&
S\

i.

<]
o
=

N

!

T

T [T —m -
IR

oh 03 1?1t 1ls
—f



BCW 65, BCW 66
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BCW 65, BCW 66

Output characteristics 1. =f(V.,)

I =parameter

A (common emitter circuit)
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Output characteristics I =f(V;)
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BCW 65, BCW 66

Saturation voltage Vgesae=f(Ic)

Saturation voltage Vegae=f(Ic)
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BCW 67, BCW 68

PNP Transistors for AF driver stages and
switching applications

BCW 67 and BCW 68 are epitaxial PNP silicon planar transistors in a plastic package
23 A 3 DIN 41869 (SOT-23) for AF driver stages and switching as well as universal
applications. They are particularly suitable for thick and thin film circuits. Both types
BCW 67 and BCW 68 are identified by the letter “D " and the following letter (A, B, C
for BCW 67 and F, G, H for BCW 68) refers to the respective static forward current
transfer ratio of the transistor. Their complementary transistors are BCW 65 and
BCW 66.

1#0.05 1£005

Type | Code | Order number — 000
BCW67 |DA Q62702—C463 BBy
BCW67 |DB Q62702—C464 : SE
BCW 67 DC Q62702—-C465 T R=3R )
BCW 68 DF Q62702—-C466 ’FJT i
BCW68 | DG Q62702—C467 ] N
BCW 68 DH Q62702 -C468 s 12-03
Weight approx. 0.02 g
Dimensions in mm
Maximum ratings BCW 67 BCW 68
Collector-emitter voltage —Vees | 45 60 \
Collector-emitter voltage —Veeo | 32 45 \Y
Emitter-base voltage —Vego | B 5 \
Collector current —1. 800 800 mA
Maximum collector current ~Icm |1 1 A
Base current —1Ig 100 100 mA
Junction temperature T 150 150 °C
Storage temperature fs —551t0 +150| —55t0 +150]| °C
Total power dissipation (7,,,,=25°C)
on glass-fiber substrate (30 x 12 x 1.5 mm)
or ceramic substrate (30x 12 x 1 mm) R, | 350") 350") mw

Thermal resistance

Ceramic substrate
(30x12x 1 mm) Rinsamb ‘ <358 <358 K/W
Glass-fiber substrate

(30x 12x 1.5 mm) <358 l l

<358 K/W

RthJamb

') The permissible total power dissipation is given by the respective thermal resistance conditioned by

. . . Tinax— Ta
mounting, in accordance with A, —imax —amb
RthJamb

194



BCW 67, BCW 68

Static characteristics (7,,,,=25 °C)

The transistors BCW 67 and BCW 68 are classified in groups of static forward current
transfer ratio and identified by letters.

hee Group
for BCW 67 A B C
for BCW 68 F G H
—Vee —I¢ e hee hee
\ mA Ic/Ig Ic/Ig Ic/1g
1 10 >75 >120 >180
1 100 170 250 350
(100 to 250) | (160 to 400) | (250 to 630)
2 500 >35b >60 >100
Saturation voltages —Veesar (V) . —Veesar (V)
—1.=100mA; —I;=60mA <03 -
—I.=500mA; —I;=50mA 0.7 <2
BCW 67 | BCW 68

Collector-emitter cutoff current
(—Vees=32V) —Ices <20 - nA*
Collector-emitter cutoff current
(—Vees=45V) —Ices — <20 nA*
Collector-emitter cutoff current
(—Vees=32V,; 7,,,,=150 °C) —Iees <10 - pA
(_VCES=45V; Tamb=150 OC) _Icgs - <10 uA
Emitter-base cutoff current
(—Vego=4V) —Iggo <20 <20 nA*
Collector-emitter breakdown voltage
(—Iceo=10mA) —Visryceo | >32 >45 v*
Emitter-base breakdown voltage
(—Iggo=10pA) —Viemeso | >5 >5 v
Dynamic characteristics (7,,,,,=25 °C)
Current-gain bandwidth product
(—I.=20mA; — V=10V, f=100 MHz) f; >100 >100 MHz
Collector-base capacitance
(=Vego=10V; f=1 MHz) Ceso 12(<18) |12 (<18) | pf
Emitter-base capacitance
(—Vego=05V,; f=1 MHz) Ceso <80 <80 pf
Noise figure (—I.=0.2mA;
—Vee=5V; R =1kQ; f=1kHz;
Af =200 Hz) NF 2(<10) |2(<10) |db
Switching times
(—1.=150mA; I, =—1I5,=15mA;
R, =150Q) ton <100 <100 ns

Lo <400 <400 ns
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BCW 67, BCW 68

Permissible pulse load
for glass-fiber substrate
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BCW 67, BCW 68

Static forward current transfer Static forward current transfer
ratio he =f(I¢) ratio h=f(I;)
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BCW 67, BCW 68
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OQutput characteristics I =7(V.,)
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BCW 67, BCW 68
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Saturation voltage V. =7(I¢)

hee=10
T, mp = Parameter
mA
10% = = — —
— 7z - —
S '"' Pl —_
- 509~ =
. 7 25°C T~
o =50°C P
10 e _—
y 4
-
‘ —1
[
107 ! Ll
1 =
7 - -
] 1 [
11 ]
o ol —typical curves
t = =limit curves at 25°C 3
1 -3 - -
I
| ]
\ ] :
Tipatll j
0 200 400 500 800 mV
7>_VDESU\

Saturation voltage Vg . =f(l¢)
hee=10
A T, mp = Parameter

103

T 10?

259¢
-50°C,7Z

/

;o
y 4

By
o S EEl iy

4

H
¢

0 Y cal curves
10 — =limit curves at 25°C E

’ _VEE sat

Current gain-bandwidth
product f-=f(I)
Ve =parameter

Miz ce=P

10°

102

N

10! 10 10%mA

_>-[t

199



BCW 87

NPN Silicon planar AF transistor

The epitaxial silicon planar AF transistor in its hermetically sealed glass/ceramic flat
package is especially suited for use in military and space applications. The advantage
of this particular package lies in its high packing density.

Type | Order number
BCw 87  062702—C369

Maximum ratings

Collector-emitter vojtage
Collector-base voltage
Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation

(T.mp= + 25°C; soldering clearance 3 mm)
Soldering temperature (for <3 s;
clearance from case >0.8 mm)

Thermal resistance
Junction to air

200

Weight approx. 0.07g Dimensions in mm

BCW87
Veeo 45 v
Veeo 45 Vv
Veso 7 v
I 100 mA
I 20 mA
T 200 °C
T, —65t0 +150| °C
P.. 225 mW
7. 240 °C
Repsams | S775 K/W



BCW 87

Static characteristics (7,,,,=25 °C) BCwg7

Collector-emitter breakdown

voltage (I.=2mA) Visryceo | >45 \

Collector-base breakdown

voltage (I.=10 pA) Vierycso | >45 \

Emitter-base breakdown

voltage (I.=1 pA) Visreso | >7 \

Static forward current transfer

ratio (Ic=10pA; V. =5V) hee >20 -
(Ic=2mA; V,=5V) hee 180 to 630 -
(Ic=10mA; V.=1V) hee 120 to 1000 -
(Ic=100mA; V..=1V) hee >45

Collector-emitter saturation

voltage (Ic=10mA; I;=0.256 mA) Veesat <0.35 \

(Ic=60mA; I;=3mA) Veesat <0.8 Vv

Base-emitter saturation voltage

(Ic=100mA; I;=2.5 mA) Vaesat <1.2 \Y

Collector-base cutoff current

(Veg=45V) Icso <20 nA

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product

(Ic=10mA; V=5V; f=100 MHz) fr >125 MHz

Noise figure (I.=0.2 mA;

Vee=bV; R,=2kQ; f=1kHz) NF 2 (<6) db

Collector-base capacitance

(Veg=10V) Ccso <6 pf

Emitter-base capacitance

(Veg=0.5V) Cieo <15 pf

Four-terminal network data:

(Ic=2mA; V..=5V; f=1kHz) hiie 45 (2,5t012) | kQ
hise 2 10-4
haie 175 to 700 —
hase 30 (<100) umhos
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BCW 88

PNP Silicon planar AF transistor

The epithial silicon planar AF transistor in its hermetically sealed glass/ceramic flat
pa_ckage_ls especially suited for use in military and space applications. The advantage of
this particular package lies in its high packing density.

Type | Order number
BCW 88 | Q62702—C370

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation

(T,mp=< + 25 °C; soldering clearance 3 mm)
Soldering temperature

(for <3s, clearance from case >0.8 mm)

Thermal resistance

Junction to air
(soldering clearance 3 mm)

202
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Weight approx. 0.07g Dimensions in mm

BCW 88
~Veeo | 45 Vv
— VYcBO 45 v
~— VeBO 5 v
—Ic 100 mA
I 20 mA
T, 200 °C
T, —65t0 +150|°C
P 225 mwW
T, 240 °C
Rth.larnb é 775 K/W



BCw 88

Static characteristics (7, =25 °C)

Collector-emitter breakdown
voltage (I.=2 mA)
Collector-base breakdown
voltage (—I.=10 pA)
Emitter-base breakdown voltage

(—Ic=1pA)

Static forward current transfer ratio
(—I.=10pA; —V=5V)
(—Ic=2mA; —V,=5V)
(—I.=10mA; —V=1V)

(—I.=100mA; —V,=1V)
Collector-emitter saturation
voltage (—I.=10mA; —I15=0.25mA)

(—1c,=100mA; —I;=2.5mA)

Base-emitter saturation voltage
(=Ic=100mA; —I;=25mA)
Collector-base cutoff current
(—Vee=35V)

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product
(=Ic=10mA; —V,=5V; f=100 MHz)
Noise figure

(—=1c=02mA; —V=5V; R;=2kQ; f=1kHz)
Collector-base capacitance (—V.g=10V)

Emitter-base capacitance (— Vg=0.5V)

Four-terminal network data:
(—I¢=2mA; =V, =5V; f=1kHz)

BCWw 88

~Veryceo [>45 v
~Visriceo [>45 A
_‘/(BR)EBO >5 V
hee >20 -
hee 180 t0 630 | —
hee 120t0 1000 | —
hee >45 -
~Vepe  |<0.35 v
—Vegsar  |<0.8 \
—Vagear | <1.2 \
—Icgo <20 nA
f >180 MHz
NF 2 (<6) db
Ceso <7 pf

EBO <15 pf
P 45(2.51012) kQ
hi2e 2 10-4
hayre 17510 700 | —
hyse 30 (<100) pmhos
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BCX 58, BCX 59

NPN Transistors for AF,

as well as switching applications

BCX 58 and BCX 59 are epitaxial NPN silicon planar transistors in a plastic package
(strip-tine design) 10 A 3 DIN 41868 (sim. SOT-30). The transistors are designed for
use in AF, pre- and driver stages, as complementary transistors to BCX 78 and
BCX 79, as well as for switching applications.

Type

Order number

BCX 58 VII
BCX 58 VI
BCX 58 IX
BCX 58 X

BCX 59 VII
BCX 59 Vil
BCX 59 IX
BCX 59X

Maximum ratings

Q62702-C618
Q062702-C619
Q62702—-C620
Q62702—-C621

Q62702-C622
Q62702—-C623
Q62702-C624
062702-C625

Collector-emitter voltage
Collector-emitter voltage
Emitter-base voltage

Collector current

Maximum collector current

Base current

Junction temperature

Storage temperature

Total power dissipation (7,,,,<25 °C)

Thermal resistan
Junction to air

204

ce

25max,

re- and driver stages

04x0.4

L—v %1 gr—wi52,, le =52 gyl

R YAV

EBC

1
4

25015

Mounting note: For wafer mounting the
leads require a hole of 0.6 mm &

Weight approx. 0.25g
Dimensions in mm

BCX 58 | BCX 59

Veeo 32 45 Vv
Vees 32 45 Vv

EBO 7 7 v

c 100 100 mA
Iew 200 200 mA

B 50 50 mA
T 150 150 °C
A —55to +150 °C
P, 450 | 450 mwW
Risams | <280 | <280 | K/W



BCX 58, BCX 59

Static characteristics (7, =25 °C)
BCX 58 and BCX 59 are classified in groups of static forward current transfer ratio /.
and identified by Roman numerals. Under the conditions stated below, the following

data apply:
Type BCX 58, BCX 59 BCX 58
hee group Vil vili IX X BCX 59
VCE IC hFE» hFE hFE hFE VBE
V) (mA) | Ic/1g Ic/1g I/1g Ic/1qg )
5 0.01 |78 145 (>20) | 220 (>40) | 300 (>100)| 0.5
5 2 170 250 350 500 0.62
(12010 220) | (180t0 310)| (250 to 460)| (38010 630)| (0.551t0 0.7)
1 10 190 260 380 550 0.7
(>80) (120 to 400) | (160 to 630) (240 to 1000)
1 100 >40 >45 >60 >60 0.83
BCX 58, BCX 59
Saturation voltages Veesat (V) Vaesar (V)
I.=100 mA; Ig=2.5mA <0.5 <1
BCX 58 BCX 59
Collector-emitter cutoff current
(Vee=32V) Ices 0.2 (<10) - nA
(Vee=32V; T,,,,=1256°C) CES 0.05 (<2.5)| — pA
(Vee=32V; T,,,,=100°C;
Vge=0.2V) Icex <20 - pA
Collector-emitter cutoff current
(Vee=45V) Ices - 0.2 (<10) nA
(Vee=45V; T, =126 °C) CES - 0.05 (<2.5)| pA
(Vee=45V; T,,,,=100°C;
Vge=0.2V) Icex - <20 pA
Emitter-base cutoff current
(Vego=5V) Itso <20 <20 nA
Collector-emitter breakdown
voltage (I.=10 mA) Vismyceo | >32 >45 \Y
Emitter-base breakdown
voltage (Iggo=1pA) Viemyeso | >7 >7 v
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BCX 58, BCX 59

Dynamic characteristics (7,,,,=25°C) BCX 58 BCX 59

Current gain-bandwidth product

(Ic=10mA; V..=5V; =100 MHz) fr 250 (>125)| 250 (>125) | MHz
Collector-base capacitance

(Vego=10V; f=1 MHz) Ccso <45 <45 pf
Emitter-base capacitance

(Vego=05V; f=1 MHz) Ceeo <15 <15 pf
Noise figure (I,=0.2 mA; V..=5V;

R,=2kQ; f=1kHz) NF 2 (<6) 2 (<6) db

Four-terminal network characteristics
(Ic=2mA; V=5V, f=1kHz)

hee group| VI | Vil | IX | X |
P 2.7 (1.6104.5)| 3.6 (2.5t06) | 4.5 (3.2t08.5)| 7.5 (4.5t012) | kQ
120 15 2 2 3 10-4
Fare 200 260 330 520 -
(125t0250) | (17510350) | (250t0500) | (350 to 700)
Pre 18 (< 30) 24 (<50) 30 (< 60) 50 (<100) pmhos

Switching times:

Test condition:
Icilgi—1g;=10:1:1 mA; R, =5kQ; R,=5kQ; Veg=3.6V; R =999 Q

ty 35 ns L, 400 ns
t, 50 ns t 80 ns
ton 85 (<150) |ns Lo 480 (<800) | ns

Switching times:

Test condition:
Icilgy: —Ig,~100:10:10 mA; R, =500 Q; R,=700 Q; V,3=5V; R, =98 Q

tq 5 ns t 250 ns
t, 50 ns t 200 ns
ton 55 (<150) | ns ot 450 (< 800) | ns

Measuring circuit for switching times:

~Veg V()

s
aling
LMoV 05z
T < 5ns “
V=Lt ;r >1ggisz
R=50Q 8=
3 c
D, —

||l—
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BCX 58, BCX 59

Total permissible power Permissible pulse load

dissipation P, =f(T) K Tinscase=1(8); v=parameter
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BCX 58, BCX 59
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BCX 58, BCX 59

Output characteristics
Io=f(Vee), Ig=parameter
(common emitter circuit)

mA BCX 58, BCX 59
100 :
0.70m 1065 mA|
L 060 mA
?; 00555mmA
[-050mA
045 mA
80 // - U#UmA
1 /’/usSmA
ey 30mA
" A/ ///U ﬂ'I
L //’/ DZSmA
- T L 020mA
ol ,/,// 015mA
g——
7 010mA_|
/
20— Jg=0.05mA
/]
’
0
0 1 2V
— Ve

Output characteristics
Ic=1(Vce); Iy=parameter
(common emitter circuit)

mA BCX 58, BCX 59
10 -
/!
8r 41— L 25 A
20 A
6 d
WBuA
&
10uA
2
0 —
0 1 AY
- VGE

Output characteristics

=f(V,

ce); Ig=parameter

(common emmer circuit)

mA BCX 58, BCX 59
100 .
0.65mA 0.40mA}~"0.35 mA
/// /' & /) L+
I L 10.30mA
i 80 '//// ,//02
| ap=d o
r | .20MmA
S &7 -
L] !
L 1 0.15 mA
I
/| A
Ly e 010 mA ]
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00 10 20V
— Ve
Output characteristics
Ie=F(Vce); Vge=parameter
(common emitter circuit)
mA BCX 58, BCX 59
0 557V
I
b
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6
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4
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1
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— Ve
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BCX 58, BCX 59

Output characteristics
Io=f(Ve): Ig=parameter
(common emitter circuit)
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Qutput characteristics
I.=F(V¢e): Vge=parameter
(common emitter circuit)
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BCX 58, BCX59

Saturation voltage V¢, .=f(I¢)
hee=40; T,,,, = parameter
(common emitter circuit)
mA BCX 58, BCX 59
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BCX 73, BCX 74

NPN Transistors for AF driver and output stages
as well as switching applications

BCX 73 and BCX 74 are epitaxial NPN silicon planar transistors in a plastic package
(strip-line design) 10 A3 DIN 41868 (SOT-30). The transistors are designed for
use in AF driver and output stages, as complementary transistors to BCX 75 and
BCX 76, as well as for switching applications.

Type | Order number _Z5max. -

BCX 73-16 Q62702-C634-S1 004 | L .
BCX 73-25 Q62702-C634-S2 =\ S @ Z
BCX73-40 | Q62702-C634-S3 L 1
BCX 74-16 Q62702-C635-S1 11 gy 82 =620
BCX 74-25 Q62702-C635-S2 . , .
BCX74-40 | 062702-C635-53 loads requie & hote of 0B mm 3 0 "

Weight approx. 0.25¢g
Dimensions in mm

Maximum ratings BCX 73| BCX 74
Collector-emitter voltage Veeo 32 45 \'
Collector-emitter voltage Vees 60 75 \
Emitter-base voltage Veso 5 5 v
Collector current I 800 800 mA
Maximum collector current Iem 1000 1000 mA
Base current Ig 100 100 mA
Junction temperature T 150 150 °C
Storage temperature fs —55to +150 °C
Total power dissipation (7,,,,> 25 °C) Pioe 625 | 625 mw
Thermal resistance

Junction to air Risams | 200 200 K/W
Junction to case thucase | 90 90 K/W
Static characteristics (7,,,,=25 °C)

Collector-emitter cutoff current

(Vee=32V) Ices <20 - nA
(Vee=32V; T,,.,=125 °C) Ices <2 - pA
Collector-emitter cutoff current

(Vee=45V) Ices - <20 nA
(Vee=45V; T, =125 °C) Iges - <2 HA
Emitter-base cutoff current

(Vego=4V) Itgo <20 <20 nA
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BCX 73, BCX74

BCX73 | BCX74
Collector-emitter breakdown voltage
(Ic=10 pA) Viermces | >60 >75 \
Collector-emitter breakdown voltage
(Ic=10 mA) Vieryceo | >32 >45 v
Emitter-base breakdown voltage
(Iggo=10 pA) Vieryeso >5 >5 \

At the collector currents stated below, the following data apply:

Vee I¢ hee Veesat Voesat Vae
mA I:/1, \ \Y

10 0.1 >35

1 1 >50

1 10 >75

1 100 100t0 630") <0.252)

2 500 >35 <0.63) <1.53) <1.4

Dynamic characteristics (7,,,,=25 °C)

Current gain-bandwidth product

(Ic=20 mA; V=10V, f=100 MHz) fr >100 >100 MHz

Collector-base capacitance

(Vepo=10V) Ceso 8(<12)18(<12)| pf

Emitter-base capacitance

(Vego=0.5V) Ceso <80 <80 pf

Noise figure (I.=0.2 mA; V=5V,

Ry=1kQ; f=1kHz) NF 2(<10)|2(<10) |db

Switching times

(—=1.,=150mA; R =150 Q; ton <100 <100 ns

Igx —15,=15 mA) Lot <400 <400 ns

') Subdivided into the groups 16 (#;:= 100 to 250)
25 (hee=160 to 400)
40 (h..=250 to 630)

2) Ig=10mA

3) Ig=50mA
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BCX 73, BCX 74

Total permissible power Permissible pulse load
K hnsemn=F(t); v=parameter

dissipation P, =f(7,,.,)
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BCX 73, BCX74
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—
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BCX73. BCX74

Static forward current transfer

Static forward current transfer )
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BCX 73, BCX74

Base-emitter saturation
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BCX 75, BCX 76

PNP Transistors for AF pre-stages, driver stages
and switching applications

BCX75 and BCX 76 are epitaxial PNP silicon planar transistors in a package
10 A3 DIN 41868 (sim. SOT-30). The transistors are suitable for use in AF pre-
and driver stages as well as for switching applications.

Type | Order number Z5max. EBC
BCX 75-16 Q62702-C636-S1 04x04 5 Ve
BCX 75-25 Q62702-C636-S2 - o 2
BCX75-40 | Q62702-C636-S3 I L
BCX 76-16 Q62702-C637-S1 Har =St =l
BCX 76-25 Q62702-C637-S2 Mounting note: For wafer mounting the
BCX 76-40 Q62702-C637-S3 leads require a hole of 0.6 mm &

Weight approx. 0.25g

Dimensions in mm
Maximum ratings BCX 75| BCX 76
Collector-emitter voltage ~Veeo 32 45 \
Collector-emitter voltage —Vies 60 75 \
Emitter-base voltage —Veso 5 5 v
Collector current —1I. 800 800 mA
Maximum collector current —Icm 1000 1000 mA
Base current —Ig 100 100 mA
Junction temperature 7, 150 150 °C
Storage temperature Ts —55to +150 °C
Total power dissipation (7,,,,>25 °C) Piot 625 | 625 mw

Thermal resistance
Junction to air Rigams | =200 =200 K/W
Junction to case =90 >90 K/W

thJcase

Static characteristics (7, =25 °C)
Collector-emitter cutoff current

(—Vee=32V) —Ies <20 - nA
(—Vee=32V; T7,,,=125°C) —Ices <2 - A
Collector-emitter cutoff current

(—Vee=45V) —Ices - <20 nA
(—Vee=45V; T,.,,=125°C) —Ices - <2 LA
Emitter-base cutoff current

(= Vego=4V) —1Iego <20 <20 nA
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BCX 75, BCX 76

BCX75 | BCX 76
Collector-emitter breakdown voltage
(—Ic.=10pA) —Vigryces | >60 >75 \
Collector-emitter breakdown voltage
(—1.=10mA) —Visryceo | >32 >45 \Y
Emitter-base breakdown voltage
(—Iggo=10pA) —Visryeso | >5 >5 \
At the collector current stated below, the following data apply:
—Vee —I¢ hee —Veesat — Vaesat —Vae
\ mA Ic/Ig
10 0.1 >35
1 1 >50
1 10 >75
1 100 100 to 630") <0.252)
2 500 >35 <0.63) <1.53) <1.4
Dynamic characteristics (7,,,,=25 °C)
Current-gain bandwidth product
(—1.=20mA;
—Vee=10V; f=100 MHz) fr >100 >100 MHz
Noise figure (—I.=0.2 mA;
—Vee=bV; Ry=1kQ;
f=1kHz) NF 2(<10) {2 (<10) |db
Collector-base capacitance
(Vego=10V) Ccso 12(<18){12 (< 18)|pf
Emitter-base capacitance
(Vego=0.5V) Ceso <80 < 80 pf
Switching times:
(Ic=150mA; R =150 Q; ton <100 <100 ns
Ig = —Ig,=15mA) Lot <400 <400 ns

') Subdivided into the groups 16 (A¢¢=100 to 250)
25 (he.=160 to 400)
40 (hpe=250 to 630)

2) [ =10mA
3) I,=50 mA
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BCX 75, BCX 76
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BCX 75, BCX76

Output characteristics Io=7(V.g)
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BCX 75, BCX 76

Static forward current transfer
ratio A =f(I.)

ce=1V; T, ., =parameter

hee group 25

108 i ——
5
h 223l =kd ~
FE ?"]JB_ I N
T 5 e i
g = N
5 3
0 :
— typicalcurve T
5 == limitcurve at £,y =25°C (I
]
ml] M
0 50° 59 5102 5 10%mA
—-]

£

222

jul

100

Static forward current transfer
ratio h..=f(I.)

Vee=1V; T,.,=parameter
cF ame hee group 16
b — 4 I~
- T
e | L =~
B N, e
il
F
: %rr LB i
e typical curve T 1]
=== limit curve fny=25°C {17
Il il

o st s 5m 5 0PmA

10’

100

—- ']c

Static forward current transfer
ratio A =rf(Ic)
ce=1V,; T, =parameter
hee group 40

T IT
FEAIH |
{ il 1]

~—typical curve HH——=+

~===limit curve at 7, ., =25°C 1

|

0 s50° 50 5102 50°mA

—f



BCX 75, BCX76

Base-emitter saturation

Collector-emitter saturation
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BCX 78, BCX 79

PNP Transistors for AF pre- and driver stages
as well as switching applications

Preliminary data

BCX 78 and BCX 79 are epitaxial PNP silicon planar transistors in a plastic package
(strip-line design) 10 A 3 DIN 41868 (sim. SOT-30). The transistors are suitable for
use in AF pre- and driver stages, as complementary transistors to BCX 58 and BCX 59,
as well as for switching applications.

25max.
s

Type Order number ,  EBC
BCX 78 VII Q62702-C 626 el S s
BCX 78 VIII Q62702-C627 ‘ ¥ =3
BCX 78 IX Q62702-C628 Lm = 52g, = =152 ggr
BCX 78 X Q62702-C629 ’

BCX 79 VIl Q62702-C630 Mounting note: For wafer mounting the
BCX 79 VIII Q62702-C631 leads require a hole of 0.6 mm ¥
BCX 79 IX Q62702-C632 Weight approx. 0.25g

BCX 79 X Q62702-C633 Dimensions in mm

Maximum ratings BCX 78 | BCX 79
Collector-emitter voltage —Vero 32 45 \Y
Collector-emitter voltage —Vees 32 45 v
Emitter-base voltage —Veso 5 5 \"
Collector current —Ie 100 100 mA
Maximum collector current —Iem 200 200 mA
Base current -1y 50 50 mA
Junction temperature T 150 150 °C
Storage temperature T, —551t0 +150 °C
Total power dissipation

(Fymp <25 °C) R, 450 450 mw
Thermal resistance

Junction to air Rensamsl <280 | <280 | K/W
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BCX 78, BCX79

Static characteristics (7,,,=25 °C)

BCX 78 and BCX 79 are classified in groups of static forward current transfer ratio

and identified by Roman numerals.

Type BCX 78, BCX 79 BCX 78
hee-Group vil Vil IX X BCX 79
—Vee | —Ic | Pee hee hie hee —Vae
V) (mA) | I./1, Ic/1g Ic/Ig I./1g V)
5 0.01 | 140 200 (>30) | 270 (>40) | 340(>100) | 0.55
5 2 170 250 350 500 0.65
(120 to 220)| (180 to 310)| (250 to 460)| (380 to 630),(0.60to 0.70)
1 10 180 260 360 500 0.68
(>80) (120 to 400) | (160 to 630)|(240 to 1000)
1 100 >40 >45 >60 >60 0.76 (<0.9)
Saturation voltages —Veesar (V) —Vaesar (V)
(—1.=100mA; —I;=25mA) <0.6 <1
BCX 78 BCX 79
Collector-emitter cutoff current
(—Vee=32V) —Iees 0.2(<10) — nA
(—Vee=32V; T,,,=125°C) —Ices 0.05(<25) | — LA
(—Vee=32V; 7,,,=100 °C;
Vee=0.2V) —Icex <20 — pA
Collector-emitter cutoff current
(—Ve=45V) ~lees - 0.2 (<10) nA
(—Vee=45V; T,,,=125 °C) —lees - 0.05 (<2.5) | pA
(= Vee=45V; T,,,,=100°C;
=0.2V) —legx - <20 pA
Emitter-base cutoff current
(—Vego=4V) —Igpo <20 <20 nA
Collector-emitter breakdown voltage
(Ic=10mA) —Visryceo| >32 >45 \
Emitter-base breakdown voltage
(—Iego=1nA) —Vismyesol >5 >5 v
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BCX 78, BCX 79

Dynamic characteristics (7,,,,=25 °C) BCX 78 | BCX79
Current-gain bandwidth product

(—Ic=10mA; — V. =5V;

f=100 MHz) f; 200 200 MHz
Collector-base capacitance

(—Vego=10V; =1 MHz) Ccso <45 <45 pf
Emitter-base capacitance

(—Vego=0.5V; f=1 MHz) Cero <15 <15 pf
Noise figure

(—I1.=02mA; -V =5V;

R,=2kQ; f=1kHz) NF 2(<6) |2(<6) |db

Four-terminal network characteristics
(—Ic=2mA; =V =5V, f=1kHz)

he Group| VI | VIl IX | X |
hrre 2.7(1.6t04.5) | 3.6 (2.5t06) | 45 (3.2t085)| 7.5 kQ
Nize 1.5 2 2 3 10 _4
hare 200 260 330 520

(125t0250) | (17510 350) | (25010 500) | (350 to 700) | —
Bne 18 (<30) 24 (<50) 30 (< 60) 50 (<100) pmhos

Switching times
Test condition:
—Ict Ipyi —Iga=10:1:1 mA; R, =5kQ; R,=5kQ; V3=3.6V: R =999 Q

ty 35 ns t, 400 ns
t, 50 ns t 80 ns
ton 85 (<150) | ns Los 480 (< 800)| ns

Switching times:
Test condition:
—Ict Igyr —Ig,~100:10:10mA; R,=500Q; R,=700Q; V3,=5V; R =98Q

ty 5 ns L 250 ns
t, 50 ns t; 200 ns
ton 56 (<150)| ns Lot 450 (< 800) ns

Measuring circuit for switching times:

+Vgg ~10v(Vg)
Ry R
U8
. 2
gy !
Osc.
(9 ; < 5s
> + C
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BCX 78, BCX79

Total permissible power
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BCX 78, BCX 79

Static forward current transfer Static forward current transfer
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BCX 78, BCX79

Output characteristics OQutput characteristics
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BCX 78, BCX 79

Output characteristics Output characteristics
I.=F(Voe): Vae=parameter
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BCX78, BCX79

Current gain-bandwidth
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BCX 78, BCX79
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BCY 58, BCY 59, BCY 65 E (~2 N 2483)

NPN Transistors for AF prestages, driver stages
and switching applications

BCY 58, BCY 59 and BCY 65 E are silicon planar NPN epitaxial transistors in a case

18 A 3 DIN 41876 (TO-18). The collector is electrically connected to the case.
The transistors are particularly suited to AF prestages driver stages and switching

applications.
Type Order number
BCY 58 VII Q60203-Y58-G
BCY 58 Vil Q60203-Y58-H
BCY 58 IX Q60203-Y58-J
BCY 58 X Q60203-Y58-K
BCY 59 VII Q60203-Y59-G S04E L
BCY 59 VIl Q60203-Y59-H 3
- BCY5H9IX Q60203-Y59-J 3
BCY 59 X Q60203-Y59-K | '
BCY 65 EVII Q60203-Y65-E7 113521 —maB2 oo e
BCY 65 EVHI Q60203-Y65-E8 S
BCY 656 EIX Q60203-Y65-E9 Weight approx. 0.3g Dimensions in mm

Maximum ratings

Collector-emitter vol
Collector-emitter vol
Emitter-base voltage
Collector current
Base current

Junction temperature

Storage temperature
Total power dissipat
(7,250 =45 °C)

Thermal resistan

Junction to ambient
Junction to case

BCY 58 BCY 59 BCY 65E
tage Vs 32 45 60 \
tage V o 32 45 60 v
Veso 7 7 7 \Y
Ic 200 200 100 mA
Ig 50 50 50 mA
T 200 200 200 °C
A —65 to +200| - 65 to +200| — 65 to +200| °C
ion
P, 1 1 1 w
ce
it Reyams | <450 <450 <450 K/W
Rinicase| =150 <150 <150 K/W

Static characteristics (7,,,,=25 °C)

The transistors are classified in groups according to their static forward current
transfer ratio A, and are indicated by Roman numerals.
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BCY 58, BCY 59, BCYG65E

Static characteristics (7,,,,=25 °C)

Type BCYG65E BCY65E BCYG5 E - BCY 59
BCY 58/59 | BCY58/59 | BCY58/59 | BCY 58/59 BCYG65E
heg group Vi VI IX X BCY 58
VCE IC hFE hFE hFE hFE VBE
14 mA | I /I Ic/1, Ic/1g Ic/Ig \Y
5 0.01 | 78 145 (<20) | 220 (>40) | 300(>100) | 0.5
5 2 170 250 350 500 0.62
(120t0220)| (18010 310)| (25010 460)| (380t0630) | (0.55t00.7)"
1 10 190 260 380 550 0.7
(>80) (12010 400)| (16010 630)| (24010 1000)
1 50") | >40 >45 > 60 - 0.76
1 1002) >40 >45 >60 >60 0.76
Saturation voltages: Vegsat Vaesat |
(Ic=10mA; I;=0.26 mA) 0.12 (0.051t0 0.35) | 0.7 (0.6 to 0.85) \"
(Ic=100mA; I;=2.5mA)?) 0.3(0.15t00.7) 0.9 (0.75101.2) \
(Ic=50mA; I;=1.26 mA)") 0.1 (>0.7) 0.9 (>1.2) \Y
BCY 58 BCY 59 BCYG65E
Collector-emitter cutoff
current (Voeg=32V) Ices 0.2 (<10) | — - nA*
(Vees=45V) CES - 0.2(<10) | - nA*
(Vegs=60V) Tces — - 0.2(<10) | nA*
Collector-emitter cutoff
current
(Vees=32V; T,,,=150°C) Icps 0.2(<10) | — - HA
(Vees=45V; T,,,=150°C) Iqps — 0.2(<10) | — pA
(Vees=60V; T7,.,,=150°C) I.q - - 0.2(<10) |pA
Collector-emitter cutoff
current
Veg=32V;
Vge=02V; 7,,,=100°C) I ey <20 — - LA
(Vee=45V;
Vee=02V; T, .,=100°C) I.py - <20 - A
(Veg=60V;
V=02V, Tmpy=100°C)  Icgy - — <20 pA
Emitter-base cutoff current
(Veso=5V) Icso <10 <10 <10 nA*
Collector-emitter breakdown
voltage (Icgo=2 mMA) Visryceo | >32 >45 >60 v*
Emitter-base breakdown
voltage (Iggo=1pA) Vismeso | >7 >7 >7 v

') only applies to BCY 65 E

2) only applies to BCY 58, BCY 59

* AQL=0.65%
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BCY 58, BCY 59, BCYG65 E

Dynamic characteristics (7,,,,=25 °C)

BCY 58 BCY 59 BCY65E
Current gain-bandwidth
product (Ic=10mA;
Vee=5V; f=100 MHz) fr 250 (>125)| 250 (>125) | 250 (>125)| MHz
Collector-base capacitance
(Vego=10V; f=1 MHz) Ccso | 3.5(<6) 3.5 (<6) 3.5 (<6) pf
Emitter-base capacitance
(Vego=0.5V; f=1 MHz) Ceeo | 8(<15) 8 (<15) 8 (<15) pf
Noise figure (I.=0.2 mA;
Vee=bV; R,=2kQ;
f=1 kHz;Afg=200 Hz) NF 2 (<6) 2 (<86) 2 (<6) db
Four-terminal characteristics (I.=2mA; V=5V, f=1kHz)
hFE—group[ Vil l Vil ] IX ] X |
hiqe 27(1.6t045)| 3.6(25t06) | 45(3.2108.5)| 7.5 (45t012) | kQ
126 1.5 2 2 3 10-4
21e 200 260 330 520 -
(125 to 250) (175 to 350) | (250 to 500) (350 to 700)
[ P 18 (< 30) 24 (<50) 30 (< 60) 50 (< 100) pmhos
Switching times:
Operating point: BCY 58; BCY 59; BCY 65 E
Ic:Ig: —I5,%10:1:1 mA; R=5kQ; R,=5kQ; V33=3.6V; R =990 Q
ty 35 ns | ¢t 400 ns
t 50 ns | ¢ 80 ns
t,n | 85(<150) ns toss 480 (<800) | ns
Operating point: BCY 58; BCY 59
Ici Igy: —Ig,%100:10:10mA; R,=500Q; R,=700Q; Vzz=5V; R =98Q
ty 5 ns | 250 ns
t, 50 ns | t 200 ns
t,, | 55(<150) ns || 2.4 450 (<800) | ns
Operating point: BCY 65 E
Ic: Igy: —I5,~50:5:5mA; R, =1kQ; R,=1.3kQ; Vgg=47V; R =195kQ
ty 16 ns | # 300 ns
t, 50 ns t, 150 ns
t,, | 65(<150) ns Tos 450 (<800) | ns
Measuring circuit for switching times -Vag +‘]0V(|/CG)
Rz
118
‘LEOV D, 1
I < 5ns R 9:’1 5ns
v <[ 509 BAY3 >
Fi-502 Z,21004Q

\/



BCY 58, BCY 59, BCYG65E

Permissible pulse load
t); v=parameter

Ftnycase =7 (1)
BCY58, BCY59, BCYG5E

Total permissible power
dissipation A =
R, =parameter; Vo < Voo K
W BCY58, BCY59, BCYSG5E W
12 108
5
0 ’m‘:'case !
ot -
Prot 102 '51 I
T 08 \ SRS st
\Rm:]case 101 A1)
N\ 0,05 LA
N 107 ==t
0.6 \ 002
\ SRR
/

\\ .
Rth3 amo
v \\‘\ \\ T‘f—f
N\ A ;
™ 1L il 1]
00 100 200°C 10 107° 107¢ 107 1072 107 10° 10's
—T —t

Collector current I.=f(Vy.)
ce=1V; (common emitter circuit)
BCY 58, BCY 659, BCY 65 E
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BCY 58, BCY 59, BCYG65E

" Static forward current transfer Static forward current transfer
ratio hee=f(I;); T, =parameter ratio hee=f(I¢); T,n, =pParameter
Vee=1V (common emitter circuit) Vee=1V (common emitter circuit)

BCY 58 Vil, BCY 59 VII, BCY 58 VIII, BCY 59 Viil,
BCY 65 E VI BCY 65 E VIII
K i 3
O K T
R - -+ =
e g 8 Vop=5V 25°0
Vop =5V 25°C —100°0 = Bw-X
T L T - i N
Ry IR 1B pnimps:
10 125 Gl T 1] N (AR eI ol DS )
FEH e — —-50 G
5 [ _50:— B (" ot . - 1‘ 5 'I
il ezl B
P
o i : o
5 f : 5
—— 1gpiral curve ] —— flpical curve
— — limit curve at Ty =26°C 11| — — limit curve at Zypp =26°C
| ‘* L1
i
-]00 _LLL . WL LU 100
0 5wt 500 5w 5 0%mA 0% 50! 508 50 5 10%mA
— IC » IC
Static forward current transfer Static forward current transfer
ratio he.=f(I¢); T, ., =parameter ratio hee=£(Ic); T,,,, = parameter
Vee=1V (common emitter circuit) Vee=1V (common emitter circuit)
BEY 581X, BCY59IX, BCY 65 IX BCY 58 X, BCY 59 X
0 i S et e 0 ]
- TIT _ 3 (| 11
; __!. RS aARANY 5 100 - 1] m:.i 8l
PR jiigm et L ! A VoEmoV 20 NN
e = TN g 75°C i 4N
——25°C - C SN I O 1 p
L 7T -50°C =T
[ Hl =1 i N AT 1 \
1P 150G | - ® A
i ]
5 oot 5
o o
5 FHHiE 5 —H
[T—— typical curve i —— fupical curve T
— — limitqurve at Ty, =26°C | T[] == limit curve at7amy=26°C TT]]
100 l 100 ”}
0t 50" 5w 510 5 0tma 0?2 50! 5100 510 510%maA
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BCY 58, BCY 59, BCY 65 E

Output characteristics I =f(V,)
I4=parameter
(common emitter circuit)

BCY58, BCY59, BCYG5E

mA
100
0.70m 0.65 mA}
; 7242%?505.%
0.50mA
N 4/ 0smh
80 4 A [l.lfq mA
/// A p0ssma
L~ 0.30mA
/AP aaN
60— T C=r 0.25mA—
" ‘
Pt
| — > [ .20mA—
/ [ |
Wk f B 015 mA
Y /-/""_ ‘
0.10mA |
e !
20 /3=0.05mA~
0
0 1 A%
Ve
Output characteristics Io=f(V,¢)
Iy =parameter
(common emitter circuit)
mA BCY58, BCY59, BCY65SE
10 T
| 30uA
Vi
I /
i
| /—-__._...—--===- 25 4A~]
20 uA
6 U
BuA |
[} -~
10uA
2
% 1 T2V
= Ve
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Output characteristics I =f(V,)

I, =parameter
{common emitter circuit)

BCY58, BCY59, BCY65E

mA
100 .
d45mAf 0.40 0.35 mA
c L~10.30mA
| ///" A" | 025m
/I '// | 0.20mA
60 HF =T |
L] :
= et 0.15 mA
/ L
-
NIz 10 mA
20 /g=0.05
0
0 10 0V
—= Ve
Output characteristics I =f(V)
Ve =parameter
(common emitter circuit)
mA BCY58, BCY59, BCYGSE
0 1 087V
Iy
vos
066V
6
0.65V
4
2 064V
|
0.63V
0 ;VBE.:O‘S.Z Y
0 10 20V
— Ve



BCY 58, BCY 59, BCY 65 E

Output characteristics I =f(V;)
Iy =parameter
{(common emitter circuit)

A BCY58, BCY59, BCY65E
1000 T ‘ {
——— LT
b ¢ |
800 \
3.0 UA
600 25 u'/-\—
Z.UrLA—
00 1.5 UA
- |
108A
200 T
0

0 1 2 3 4 5V

Input characteristic Ig=f (V)

Vee=5V
(common emitter circuit)
UA BCY 58, BCY 59, BCY 65 E

08— .

} |
Iy 5 IT
i
i /
10°
f
5 ]
|
1 |
10 f
fl
5 l
0
10 03 10V
—= Vi

Output characteristics /. =f(V.;)
V. e =parameter
(common emitter circuit)

.uA BCY58, BCY59, BCY65E
1000
061V
Iy
4 800
0.60V+—
600
058V
58V
400 08
057V
|
0.56V
200 055V
A
DotV
3.5 V 17 =051v,_
(] T vBe=U. 1
0 1 2 3 & 5V
— Ve

Collector-base cutoff current

Icgo=HTymo L.
for max. permissible reverse voltage

nA BCY58, BCY59, BCY65E
10 —

5 z

Te80 ¢

T 103 v
5

102 Qg

5 Z

\

101 A
5 ya

100 /
5

™

v, —— typical curve

/ — — [imit curvé

o Ll
0 50 100 150 °C

> Tomb
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BCY 58, BCY 59, BCY65E

Collector-emitter saturation
voltage Vi, ...=
; Tamb = Parameter

FE=

(common emitter circuit)
BCY 58, BCY 59, BCY65 E

Base-emitter saturation

voltage Ve, .=f(I¢
; T.mp = Parameter

hFE: 6 . N
{common emitter circuit)

BCY 58, BCY 59, BCYG5E

.
VA
5070 7=25°C Z—100%
5 /. / P4 pd
I 1/ ,/ pd I
Iy I f 1/ e
7
bl LS
1 I
0 et 7
’l ,
5 1 | A
1 T
| !
I typical curve
10914 | —— imitcurve =
{ ot Ty =25°C
b
A
T
WA
10‘1 Al \
0 01 02 03 04 05 06V
—> ViEsat
Collector-base capacitance
ca_o=f( cBO .
Emuttefr(-yast)a capacitance
i BCYEE, BCYS59, BCYG5E
17
Cego
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0 N
8 gl
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6 Gego \\\\
N N
~
4 Suij|
2
0=
10" 5 10° 5 10V
——= gy (eao)
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Current gain-bandwidth
product f=f(I.)
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BCY 58, BCY 59, BCYG5E

h-parameter versus collector
current (
hy (I¢)
=——2eCl ___=f(I.);
He he (Ic=2 mA) flle)

CE

" 'BCY 58, BCY 69, BCY65E

10? —
-
1T

5 Veg=5V 11

e

b Ve

‘ 101 \‘\
Ny

5 N

e N
N A, LA
N\ //
\\: /'
10° e
'I \\

5 AW
_/ N
hoze N

107

107 5 10° 5 10'mA

_..>/c

h-parameter versus collector-
emitter voltage

__heVee) _ .
Heo= he(VCESSV) =1 Vee);

I.=2mA
BCY 58, BCY 59, BCY 65 E
20 T
fo=2mA T
g 45 te
T ”ﬂe”,_
\ A
1 h
10 EAS [ f——
N
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206
05 T
00 10 20 30V
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BCY 66

NPN Transistor for low-noise AF pre-stages

BCY 66 is an epitaxial NPN silicon planar transistor in a case 18 A 3 DIN 41876
(TO-18). The collector is electrically connected to the case.
The transistor has been designed for especially low-noise AF pre-stages.

Type | Order number S04, |
BCY 66 | 060203-Y66

1541 --52 i

2kt

Weight approx. 0.3 g Dimensions in mm

Maximum ratings BCY 66
Collector-emitter voltage Vees 45 Vv
Collector-emitter voltage Veeo 45 \
Emitter-base voltage Veso 7 \
Collector current I, 50 mA
Base current Ig 5 mA
Junction temperature 7, 200 °C
Storage temperature T, —651t0+200| °C
Total power dissipation (7,,.,=45 °C) Fot 1 w
Thermal resistance

Junction to ambient air Rinsamo <450 K/W
Junction to case Rinscase <150 K/W
Static characteristics (7,,,,=25 °C)

V IC hFE VBE

v mA I./1g \

5 0.01 >40 0.5

5 2 350 (180 to 630) 0.62 (0.65 10 0.7)"

1 10 120 to 1000") 0.7

Collector-emitter saturation voltage

(Ic=10mA; Ig;=0.25 mA) Vegsar
Base-emitter saturation voltage
(Ic=10mA; I;=0.25 mA) VeEsat

') The upper limit applies to at least 90% of all transistors
* AQL=0.65%
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0.7 (0.6 to 0.85)
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BCY 66

Static characteristics (7,,,,=25 °C)

Collector-emitter cutoff current (Vo s=45V)
Collector-emitter cutoff current
(Vegs=45V; T, ,,,=150°C)

Emitter-base cutoff current (Vzo=5V)
Collector-emitter breakdown voltage
(Icgo=2 mA)

Emitter-base breakdown voltage (I go=1 pA)

Dynamic characteristics (7,,,,=25 °C)

Current gain-bandwidth product
(I,=10mA; V=5V, /=100 MHz)
Collector-base capacitance
(Veso=10V; f=1 MHz)
Emitter-base capacitance
(Vego=0.5V; f=1 MHz)

Noise figure (Ic=0.2mA; V=5V,
R, =2kQ; f=1kHz; 4f=200 Hz)

Io=20 yA; V.=5V; f=100Hz; R,=10kQ
[.=20 pA; V,=5V: f=1kHz; R,=10kQ
Ic=20 pA: Ve,=5V; f=10kHz; R,=10kQ
1.=200 pA; Ve, =5V; 4f=15.7 kHz; R, =2 kQ

BCY 66

Ices 0.2 (<10) nA
Tes 0.2 (<10) uA
Itgo <10* nA
Visriceo >4§* N
Vierieso >7 v
fr 250 (>125) | MHz
Cceo 3.5 (<6) pf
Ceso 8 (<15) pf
NF 1.2 (<2) db
NF <4 db
NF <2 db
NF <2 db
NF <3 db

Four-terminal characteristics (Ic.=2 mA; V=5V, f=1kHz)

hie 4.5 (2510 12) kQ
hiae 2 10-4
haie 330 (175 to 700) —
hase 30 (< 100) pmhos
* AQL=0.65%
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BCY 66

Total power dissipation x_Permissibie pulse load
WF;ot=f(7’); R, =parameter W Tthucase =1(t); v=parameter
12 L - TR
] 0 = HHEEEE FEEE
°H s
Mhdease
10 Woase T
-
Pot 02l == =g
T 08 , 5024 i
R thy case L0 ) |
03]
06 \J s dl UL
. T \ F 0027 i it W
\ L 5 ) rr*;i ier
0 N\ / I
N \ - T
1_;1 — f‘<—« _i 5
Rh3 amy \\ 5 Ll 1 GE:
02 L p== j
3 T e, 1
N J [ ‘..M.L‘Tu“...‘f‘_
. N 0
00 T 200°C 108 107 107 107 1072 107 10° 10's
—T —=1

Static forward current transfer

Collector current I.=F{Vy;) ratio hee=F(I¢)
mAVCE=1 V (common emitter circuit) Tamp=parameter; Vee=1V
Y _ 3 -
10 E, E‘ ; E s —— i TO _] ! T Aﬁ_ — V ;E%
5 = —— 1upical curve A — — E=oV Eo
I — — fmiteurve 5 :,&,H?G‘\ ﬂ i :
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BCY 66

Output characteristics Ic=f(Vg)
mAI“ = parameter

10 _ ;
L —TBOgLA
I /
“ 8 {__________.__._ 25 4A——
20UA
6 / “u
BUA
1A
10UA
L IB=5(U.A
|
% 1 v
— e

Output characteristics I =f(V¢)
A Iy =parameter

1000 T0A ‘ { '
=35 uA
) [ ———
iy ool | |
1
130 UA
600 25 uA—|
Z.Dflf
400 54
5UA
10ph
200 i
[=0.5 uA
0

K] 2 3 5 5V
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Output characteristics I =f(V.¢)
mA Ye e =parameter

R T57V
ic
8
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§
065V
4
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\
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Output characteristics I =f(V,¢)
A Ve =parameter

00
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4 800
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800
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BCY 66

Output characteristics Io=f(V;;)
Iy =parameter
A (common emitter circuit)

0 r““_f Gs0gA ||

I H—t 045 uA
T & ;Lr }—~
NammEn
saa
o
m=n
20— ~Jr -
L
. 1]
I

Input characteristic /';=f(V;;)
A Veg=5V

[ e e e e
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e e 4}1 it —
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Output characteristics I.=/(V,)
Ve = parameter
(common emitter circuit)
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( ﬂSQV
I k T ]
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Collector-base cutoff current
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BCY 66

Current gain-bandwidth
product
fr=F(I.); Voe=parameter
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h-parameter versus collector
current
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Emitter-base capacitance
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BCY 66

Noise figure NF= f(I)
Vee=5V:f=120H
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Noise figure NF=£(1,)
i Vee=5V: =10kHz
“ “Hw 1] | Il
W i
T
1 Hht
i Rg=1MQ f K I
o /
Lo
0 - Fw “ﬁwj&
B 1060
fif
7/ ..
/ 4
L
a1 W AR
107 10° 10'mA
ﬁ>/c

248

Noise figure NF=f(I.)
i Yee=5Vif=1kHz
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BCY 66

Noise figure NF=f(V.g) Noise figure NF=/(f)
I.=02mA; R;=2kQ; f=1kHz Vee=5V; I.=0.2mA
g 41=200 Hz; T =25°C p Fo= 2K Tump=25°C
20 20
NF NF 1
i i 'f
15 i 15 |
™ i
i !
e
i\ i
10 10 \ ;;
\ K
5 5
0 -1 0 1 2 0 -2 -1 0 1 2
10 5 10 510 5 1wV 10 10 10 10 10 kHz
— Y —
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BCY 67

PNP Transistor for low-noise AF pre-stages

BCY 67 is an epitaxial PNP silicon planar transistor in a case 18 A 3 DIN 41876
(TO-18). The collector is electrically connected to the case.
The transistor has been designed for especially low-noise pre-stages as well as in

complementary stages to BCY 66.

Type | Order number
BCY 67 | Q62702-C254

L13.511 »Lsz.m»

25403
Weight approx. 0.3 g Dimensions in mm

Maximum ratings BCY 67
Collector-emitter voltage —Vees 45 \
Collector-emitter voltage —Veeo 45 Vv
Emitter-base voltage —Vego 5 \
Collector current -1 50 mA
Base current —1Ig 5 mA
Junction temperature 7, 200 °C
Storage temperature T, —65 to +200{ °C
Total power dissipation (7_,,,=45 °C;
Vee=20V) Pt 1 W
Thermal resistance
Junction to ambient air Rinsams <450 K/W
Junction to case thicase <150 K/W
Static characteristics (7,,,,,=25 °C)
—Vee =l hee — Ve

mA Ic/1g Vv
5 0.01 >40 0.5
5 2 350 (180 to 630) 0.62 (0.55 to 0.7)
1 10 120 to 1000") 0.7
Collector-emitter saturation voltage ~ Vegsat 0.12 \
(Ic=10mA; Ig=0.25 mA) (0.06 to 0.25)
Base-emitter saturation voltage — Ve esar 0.7
(Ic=10mA; I;=0.25 mA) (0.6 to 0.85)

'} The upper limit applies to at least 90% of all transistors
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BCY 67

Static characteristics (7,,,,=25 °C) BCY 67
Collector-emitter-cutoff current (V. .s=35V) —Ices 2 (<20)" nA
Collector-emitter-cutoff current

(Vees=3bV. T,.,,==150 °C) —Ices <10 pA
Emitter-base cutoff current (V go,=4V) —Igo <20 nA
Collector-emitter breakdown voltage

(—Iceo=2mA) _V(BR)CEO > 45" v
Collector-emitter breakdown voltage

(—Iceg=10 pA) —Vieryces | >4b \
Emitter-base breakdown voltage

(Iego=11A) —Veryeso | >5" \
Dynamic characteristics (7,,,,=25 °C)

Current gain-bandwidth product

(Ic=10mA; V. =5V) fr 180 MHz
Collector-base capacitance

(Vego=10V; f=1 MHz) Cero 45 (<7) pf
Emitter-base capacitance (V 53,=0.5V) EBO 11 (<15) pf
Noise figure —I.=0.2 mA; —V..=5V;

R,=2kQ; f=1kHz; 4f=200 Hz NF 1.2 (2) db
—Ic= 20pA; -V, =5V; R,=10kQ; =100 Hz NF <4 db
—Ic= 20pA; —V.e=5V; R,=10kQ; f=1kHz NF <2 db
—Ic= 20pA; —V.=5V; R,=10kQ; f=10kHz NF <2 db
—I =200 pA; —V..=5V; R;=2kQ;

Af=15.7 kHz NF <3 db

Four-terminal characteristics (—I.=2 mA; —V..=5V; f=1kHz)

hie 45 (2510 12) kQ
hyae 2 10-4
hyie 330 (175 to 700) -
hyse 30 (<100) umhos

* AQL=0.65%
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BCY 67

Permissible pulse load

Total power dissipation R, =(7) K Tthacase=F(
W R,,=parameter W v=parameter
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BCY 67

Output characteristics I.=f(V_.)

mA Iy=parameter, T, ,=25°C
10 —r
WA ’ ’
4
I T00A
tos
60 LA
§ S0UA_
H0pA |
b 30UAT]
-
200A
z ]
“fg=10uA
-
0 0 1 2v
e
Output characteristics I =f(V,.)
Iy =parameter
UA
1000 ‘
10.50A
-Ig 9.5UA
T 800 8.5 UA-+—
J
7.5qu"—
600 —
[~ 6.5 u|A
-~ 55 ‘uA‘
400 .5 LA
- i
S5UA |
-
200 25 lJ.LA_
-Ig=15 UA
0
0 2 3 4 5V
e

Output characteristics /o =f(V¢)
mAV" = parameter

10

0675V
Iy
A
8 0.67 V
6
7 0.66V—
4
0.65V
' 0. SlW
2 2 - '
0.63V
0.62V+
I
0 0.?1 V- Te=050—
0 1 2 3 4 5V
— e
Output charactaeristics I =f(V.¢)
A Iy =parameter
d
100
14 UA
I
A
l 80 / 12UHA
[
5 s 10uA
7 0.8 LA—
i 06 (LA
o -
0.4 A
20f- ;
-lg=0.Z A
-
0 |

0 1 2 3 4 BY
e

253



BCY 67

Output characteristics I.=F(V;.)
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UA
1000
._IG
T 800
( 0.62v—
800
061V
40
060V
|
20 059V
'VBE =058V_
- Y
W

Input charact@ristic:sclB =f(Vge)

T

HA“VCE=5V; amb =
10°
5
_ T
Iy ]
/
10°
5 i
]
[
10’ /
J i
; I
0
075 05
e

254

Output characteristics I =f(V;)

5V

m Ve =parameter
100
_IC
tow
0.58V
60
057V
40
0.56 V-
f |
2 0S5V T
~pp=0.54V
0 1
0 1 2 3 4
— U



BCY 67

Collector-base cutoff current Current gain-bandwith
versus temperature I.go=f(7,.) product f=£(I.)
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BCY 67

Noise figure NF=f(I.)
—Vee=5V; f=120Hz; I,,,=25°C
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BCY 67

Noise figure NF=F(Vce)
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BCY 77, BCY 78, BCY 79

PNP Transistors for low-noise
AF pre- and driver stages

BCY 77, BCY 78 and BCY 79 are epitaxial PNP silicon planar transistors in a case
18 A 3 DIN 41876 (TO-18). The collector is electrically connected to the case. The
transistors are of particular use in low-noise AF pre- and driver stages as well as in
complementary stages with BCY 58; BCY 59; BCY 65 E.

Type Order number

BCY 77 VII Q62702-C327-V1 S04

BCY 77 VIII Q62702-C327-V2

BCY 771X Q62702-C327-V3 '

BCY 78 VI Q60203-Y78-G | _

BCY 78 VIlI Q60203-Y78-H - 13541 —mlab2 ol .l

BCY 781X Q60203-Y78-J ' 204203

BCY 78 X Q60203-Y78-K Weight approx. 0.3 g Dimensions in mm

BCY 79 VII Q60203-Y79-G

BCY 79 VIIi Q60203-Y79-H

BCY 791X Q60203-Y79-J

Maximum ratings BCY 77 BCY 78 BCY 79

Collector-emitter voltage —Vees | 60 32 45 \'

Collector-emitter voltage —Veeo | 60 32 45 \Y

Emitter-base voltage —Veso | B 5 5 \Y

Collector current —1Ic 100 200 200 mA

Base current —1Iy 50 20 20 mA

Junction temperature T, 200 200 200 °C

Storage temperature T —65to —651to —651to °C
+200 +200 +200 °C

Total power dissipation

(7 ase=45°C) P 1 1 1 w

Thermal resistance

Junction to ambient air Rinyams | <450 <450 <450 K/W

Junction to case thucase | =150 <1560 <150 K/W
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BCY 77, BCY 78, BCY 79

Static characteristics (7,

=25 °C)

BCY 77, BCY 78 and BCY 79 are classified in groups of static forward current
transfer ratio A and identified by Roman numerals

BCY 77 BCY 77 BCY 77 — BCY 77

BCY 78 BCY 78 BCY 78 BCY 78 BCY 78
Type BCY 79 BCY 79 BCY 79 — BCY 79
hee group | VI Vil I1X X
—Vee —1Ic| hee Peg Aee hee — Vae
Vo mA | /], /1, 1/1, 1/1, v
5 0.01| 140 200 (>30) 270 (>40) 340 (>100) | 0.65
5 2 170 250 350 500 0.65

(120 to0 220)| (18010 310) | (25010 460) | (38010 630) | (0.6 to

0.75)"
1 10 180 (>>80) | 260 360 500 0.68
(120 t0 400) | (160 to 630) | (240 to 1000)

1) 1100| >40 >45 >60 >60 0.75
12) | 60 >40 >45 > 60 >60 0.72
Saturation voltages —Vigear | = Voesar |
(=Ic= 10mA; —1;=0.25 mA) 0.12 (0.06 to 0.25)| 0.7 (06t0085) V
(— I =100 mA; —I;=2.5mA)" ) 0.4 (0.2 t0 0.8) 085 (0.7t01.2) |V
(— Ic— 50 mA; —I,=1.25 mA)?) 0.4 (0.2 t0 0.8) 0.85 (0.7 to 1.2) \

) applies only to BCY 78, BCY 79
2) applies only to BCY 77

* AQL=0.65%
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BCY 77, BCY 78, BCY 79

Static characteristics (7,,,,=25 °C) BCY77 | BCY78 | BCY79
Collector-emitter cutoff current

(—Vees=50V) —Ices 2(<20) | — - nA*
Collector-emitter cutoff current

(—Vees=25V) —Iees - 2(<20) | — nA*
Collector-emitter cutoff current

(—Vees=35V) —1Ies - — 2 (<20) | nA*
Collector-emitter cutoff current

(—Vees=60V) —Icgs <100 - - nA*
Collector-emitter cutoff current

(—Vees=32V) —Iees — <100 - nA
Collector-emitter cutoff current

(—Vees=45V) —Ies — - <100 nA
Collector-emitter cutoff current

(—Vees=60V; T,.,,=150°C) —Iees <10 — - pA
Collector-emitter cutoff current

(—Vees=25V; T,,,=150°C) —Ices — <10 - A
Collector-emitter cutoff current

(—Vees=35V; T,,,,=150°C) —Iees - - <10 pA
Collector-emitter cutoff current

(—Vee=60V; V=02V,

Tamb=100 QC) _ICEX <20 —_ — uA
Collector-emitter cutoff current

(—Vee=32V; Va.=0.2V;

Tomp=100°C) —Icex - <20 - HA
Collector-emitter cutoff current

(—=Vee=45V; V=02V,

T,mp=100 °C) —Icex - - <20 pA
Emitter-base cutoff current

(—Vego=4V) —Icgo <20 <20 <20 nA*
Emitter-base breakdown voltage

(—Iego=1pA) —Viereso | >5 >5 >5 v*
Collector-emitter breakdown voltage

(Iceo=2 mA) —Vieryceo | >60 >32 >45 v*
Collector-emitter breakdown

voltage

(—Icgs=10pA) —Vigryces | >60 >32 >45 \Y

The "I data is valid for emitter-base diodes which are not entirely reversed.
Vee=0.2V is applied to the base in forward direction, however, does not suffice to
control a silicon transistor (e.g. when the transistor base is driven by the collector
of a preceding transistor in such a way that it is reversed, lies between base and emitter
but the saturation voltage of the transistor driven earlier is still applied.)

* AQL=0.65%
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BCY 77,

BCY 78, BCY 79

BCY 77
BCY 78
Dynamic characteristics (7,,,,=25°C) BCY 79
Current gain-bandwidth product
(=Ic=10mA; — V. =5V; f=100 MHz) fr 180 MHz
Collector-base capacitance
(—Veao=10V; f=1 MHz) Cceo | 45 (<7) pf
Emitter-base capacitance (— Vipo=0.5V; f=1MHz) Cgo | 11 (<15) pf
Noise figure
( Ic=02mA; —V.,=5V; R,=2kQ;
=1 kHz 4f=200 H\z) NF 2 (<6) db
Four-terminal characteristics (—I.=2mA; —V . =5V, f=1kHz)
BCY 77 BCY 77 BCY 77 —
BCY 78 BCY 78 BCY 78 BCY 78
Type BCY 79 BCY 79 BCY 79 -
hee group Vil 411 IX X
hije 27(1.6—-45) 3.6 (25—-6) | 45(3.2-85)[ 7.5 kQ
126 1.5 2 2 3 104
21e 200 260 330 520 —
(125 to 250) | (175 to 350) | (250 to 500) | (350to 700) | —
hyse 18 (<30) 24 (<50) 30 (<60) 50 (<100) pmhos
Switching times:
BCY 77, BCY 78, BCY 79 Operating point:
Ic: Igy: Ig,=10:1:1mA; R, =5kQ; R,=5kQ; V;3=3.6V; R =990 Q
td 35 ns s 400 ns
t, 50 ns t, 80 ns
tn 85 (<150) ns Lot 480 (< 800) ns
BCY 78, BCY 79 Operating point:
I 15,1 I5,~100:10:10 mA; R, =500 Q; R,=700 Q; V3=5V; R, =98 Q
td 5 ns t, 250 ns
t, 50 ns t 200 ns
ton 55 (< 150) ns tos 450 (<800) ns
BCY 77 Operating point:
It Igq: 15,~50:5:5 mA; R,=1kQ; R,=1.3KkQ; Vgg=47V; R,=195Q
ty 15 ns t, 300 ns
t, 50 ns t 150 ns
ton 65 (< 150) ns tosr 450 (<800) ns
+Vgp —1UV(VG[;)
Circuit for measuring switching times
1us
ﬂj_rl‘—{ﬂv
4 <8 O
1;:0;; fr;Sns
Ri-509 Z200kQ
2 T—< 261




BCY 77, BCY 78, BCY 79

Total powaer dissipation £, =#(T)

R.,=parameter; Vo <V ¢o
BCY77, BCY78, BCY79
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BCY 78, BCY 79

Static forward current transfer
ratio Aee=f(I¢)
—Vee=1V; Tamp=parameter
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BCY 77, BCY 78, BCY 79

Static forward current transfer
ratio hee=f(Ic)
—Vee=1V; T, =parameter
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BCY 77, BCY 78, BCY 79

Output characteristics I. =f(V.¢) Output characteristics Io=f(V.;)
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BCY 77, BCY 78, BCY 79
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Output characteristics I =f(V¢)
Iy =parameter
BCY 77. BCY 78, BCY 79

Output characteristics I =f(V,;)
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BCY 77, BCY 78, BCY 79

Collector-emitter saturation

voltage V,,.=f(Ic)
hee=40, T, ,=parameter
BCY78, BCY79

mA

102 % "}I;I[’"' T LT B —

I 7 it ~T 1 —

§ [ S0L/AT 00°C 4=
/ / // y

S A il

Iy / J 4Vt

T 10 &, / 1

Frif—
J ll 1 |
b [
' —]
—— tupical curve
|| —— limitcurve
o0 ; Wymp=25°C 7
) t
5 t ! 7
1 f

A
101

0 01 0z 03 0+ 05 0BV
——>Vpgsat

Collector-emitter saturation
voltage Ve =f(1c)

h.=40; T, =Pparameter
mo ™ BCY 77
0 o e et i B s e =
—1--50°0 —1—25°0—1—100°C ——-
5 )/ o L [ 1]
L. / P
L / pd p!
It I /LT
beld LA
o - A
- 4 -
SRR
- 0 B ol
,,_k,,, _=——=typical curve | _j
— - limit curve
100 ’I atymb=25°C
= e e i
(- i I S (b i o i
517 ' *}i, 11T 1]
,,,,, Wity L Lrll
101 L Lj}x\ \L ~ N

o 01 02 03 0k 05 0BV
- = Vorsat

Base-emitter saturation voltage
vBF.sat=f(1C)
40; 7, ..., = parameter

o BCY 78, BCY 79
2
Rl e e rimaa
g [ lupical curve i v
e e ]
AL crve
- —- amb £
¢ | / [
T » 26°6 /
00 Glx : :'l —
5 I A —
T
| l /
i
|
10 t /
I
-
5 T
—H
H
107 1 !

0 02 04 08 08 10 12V
—>~Vaegat

Base-emitter saturation voltage

Veesae=F(Ic)
BEw&o; T:mb =parameter

o BCY 77
0 —= e e
- i g i
5 1 i+
| ———typical curve Y/ e
-, — — limit curve 1
N S ramb=25°c,,l [ el
T il E 1 f 4 —
—H—
; 00T
25°C. ]
el
" l / -50°C
10
5 [ H :
!
I
|
10'1 1 l J
0 02 0k 08 08 10 12V

> 'VBEsat

267



BCY 77, BCY 78, BCY 79

Current gain bandwidth Current gain-bandwidth
product f.=£(I.) product f.=f(I.)
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BCY 77, BCY 78, BCY 79

h-parameter versus collector h-parameter versus collector-
current emitter voltage
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BDX 25

NPN Silicon power transistor for high-quality AF
output stages and switching applications

BDX 25 is an epitaxial NPN silicon planar power transistor in the case 9 A 2 DIN 41 875
(SOT-9). The collector is electrically connected to the case. For insulated mounting
of the transistor on a chassis 1 mica disc and 2 insulating nipples are provided for,
to be ordered separately. The transistor is particularly designed for use in high-
quality AF output stages and for switching applications.

| Order number

Type Order number Type

BDX 25-4 062702-D145-V4 Mica disc

BDX 25-6 Q62702-D145-V6 Insulating

BDX 25-10 Q62702-D145-V10 nipple (Siprelit)

Weight approx. 8.3 ¢
Dimensions in mm

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current
Maximum collector current')
Emitter current

Maximum emitter current')
Base current

Maximum base current')
Junction temperature
Storage temperature

Total power dissipation
(T,a5e=45°C; Ve <13V)

Thermal resistance

Junction to case
Junction to air

Yy v=10tp; tp<10ms
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Mica disc
greased: R,,=1K/W
dry: R,=25K/W

Q62901-B16-
Q62901-B50

===

~
Al

A

L@L

Insulating

nipple: scale 2:1

BDX 25
Veeo 125 Y
80 130 Vv
EBO 5 \
I, 5 A
Iom 10 A
I 6 A
Iy 10 A
Iy 2 A
Ion 3 A
T, 200 °C
T, —6510 +200 | °C
Rot 34 w
RthJcase é 4.6 K/W
Rinsams =85 K/W



BDX 25

Static characteristics (7_,,,=25 °C)

BDX 25 is classified in groups of static forward current transfer ratio A . at I.=1A
and V_..=1V and identified by figures of the DIN-R-5 series. For the test conditions
stated below, the following data apply:

Type BDX 25 BDX 25

hee-Group 4 6 10

VCE IC hFE hFE hFE VBE

(V) (A) Ic/1g Ic/1g Ic/1g V)

1 0.01 - >30 —

1 0.1 - >15 —

1 1 40 63 100 <1.2
(25 to 60) (40 to 100) (63 to 160)

2 3 - >20 -

2 5 - >10 - <1.8

Collector-emitter saturation voltage BDX 25

(Ic=1A;1,=01A) Veesat <05 \"

(Ic=3A; IB=03 A) CEsat <1 v

Collector-emitter cutoff current

(VCE=VCEmax) ICES <1 HA

Collector-emitter cutoff current

(Tymp=150°C) Ices <150 pA

Collector-emitter cutoff current

(Tymp=100°C) Ices <300 pA

Emitter-base cutoff current £BO <1 pA

Collector-emitter breakdown voltage

(IC=50 mA) ‘/(BR)CEO >125 V

Collector-base breakdown voltage

(Ic=100 pA) Visricao >130 \

Emitter-base breakdown voltage

(I;=10 pA) Visryeso >5 \
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BDX 25

Dynamic characteristics (7;,,.=25°C) BDX 25
Current-gain bandwidth product
(I.=200 mA; V=10V, f=20 MHz) fr 30 MHz
Open-circuit collector-base capacitance
(Veg=10V; Ig=0, f=1 MHz Ccro 70 pf
Switching times:
Ic=2A; I4,~15,%200 mA ton <05 us
Lote <2 ns
t, <1 ps
Ic=1A; Ig, = 15,50 mA ton <03 us
Lots <15 us
Total permissible power
dissipation R, =£(T_,,.) K Permissible pulse load
w Vce=parameter W fingcase =1 (t); v=parameter
40 w0’ T
l| ! { 5 T
Py [Veez0tonV Anjeass - il
\ 0,5 mar=
4N\ T I ’
T £ ol gy
: = sS4
15V Ll ifiv 4 HH
20 \ _}&‘/ Al
\ A L
20V \ ) Il
W AN SVt L]
L N\ ek s
0 6oV N 5%_1/:;’ AL
C—125V BT ‘ =
N fv=01 Ll 47[‘f+ ‘ ‘
; oo LA L L0 L
5
10

-6
0 100 2000C 10

- ,CIISE
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BDX 27, BDX 28, BDX 29, BDX 30

PNP Silicon power transistors for AF output stages
and switching applications

BDX 27, BDX 28, BDX 29 and BDX 30 are epitaxial PNP silicon power transistors
in a case 9 A 2 DIN 41875 (SOT-9). The collector is electrically connected to the
case. The transistors are particularly suited for use in high-quality AF output stages

and for switching applications.

Type Order number
BDX 27-6 Q62702-D162-V6
BDX 27-10 Q62702-D162-V10
BDX 27-16 Q62702-D162-V16
BDX 28-6 Q62702-D159-V6
BDX 28-10 Q62702-D159-V10
BDX 28-16 Q62702-D159-V16

Type Order number
BDX 29-6 Q62702-D160-V6
BDX 29-10 Q62702-D160-V10
BDX 30-6 Q062702-D163-V6
BDX 30-10 Q62702-D163-V10
Mica disc Q62901-B16-A
Insulating Q62901-B50

nipple (Siprelit)

7‘Bj_—TT 152 i
@1,

R ‘,,, Gl l

=23 F L \834 | an

_*, ] = o S é b3 - . N

] AR 1
! ! +004
) feure- 20 L
‘18.5.0'2" 4_20.54'0.2 > L 45201

Weight approx. 8.3 mm Mica disc dry: R, =2.5 K/W Insulating nipple:
Dimensions in mm grased: Ry=1K/W scale 2:1
Maximum ratings BDX 27| BDX 28| BDX 29| BDX 30
Collector-emitter
reverse voltage —Veeo 40 60 80 125 \Y
Collector-emitter
reverse voltage —Vees 40 60 80 125 \
Collector-base
reverse voltage —Vego 40 60 80 125 \
Emitter-base
reverse voltage —Vego 5 5 5 5 \
Collector-current —1Ig 5 5 5 5 A
Maximum collector current
(<1 ms) —Icm 7 7 7 7 A
Emitter current € 6 6 6 6 A
Base current —1Ig 1 1 1 1 A
Junction temperature T, 200 200 200 200 °C
Storage temperature Ts —65 to +200 —65 to + 200 °C
Total power dissipation
(T apse <45°C) R 34 34 34 34 W
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BDX 27, BDX 28, BDX 29, BDX 30

Maximum ratings BDX 27| BDX 28| BDX 29| BDX 30
Thermal resistance

Junction to air Rihsamb =85 <85 <85 <85 K/W
Junction to case Rinicase <46 <46 £4.6 <46 K/W
Static characteristics (7_,,.=25 °C)

Collector-emitter

breakdown voltage

(/lc=—50mA) ~Viryceo | >40 >60 >80 >125 \)
Collector-emitter

breakdown voltage

(/,=—0.1 mA) —Veryces | >40 >60 >80 >125 \Y
Emitter-base

breakdown voltage

(/le=—10pA) —Vsryeso | >5 >5 >5 >5 \
Collector-base cutoff current

(—Vee=40V) —Icqo >1 - - - pA
(—V.e=40V;

Tcase=150 °C) _ICBO <100 - - — uA
(—VYe=60V) —Iceo — <1 - - pA
(—Ve=60V;

T.ase=150 °C) —Icgo - <100 - - pA
(—-VCE=80V) —1cBo - - <1 - pA
(—V%e=80V;

T.ase=160 °C) —Icpo - - <100 - pA
(—Ve=100V) —Icgo — — — <1 pA
(—Ve=100V;

T.ase =150 °C) —Icgo - - — <100 pA
Collector-emitter cutoff current

(— V=40V,

—Ve=0.2V,;

Toase= 100 °C) —leex <300 - - - pA
(—VYe=60V;

—V=0.2V;

7::ase:1oo DC) —Icex - <300 - - NA
(—V.e=80V;

—We=02V;

7;:ase =100 OC) —lcex - - <300 - IJ'A
(—Ve=100V;

—=02V;

7;:ase=100 °C) —Icex - - - <300 pA

274




BDX 27, BDX 28, BDX 29, BDX 30

Static characteristics

BDX 27 | BDX 28

Emitter-base cutoff current
(—Ves=4V)

Static forward current
transfer ratio
(—1,=10mA; —V=1V)
(—Ic=1A; —V=1V)
(—I.=3A; —V=2V)
(—Ic=5A; -V =2V)
Base-emitter forward voltage

_IEBO

(=Ic=1A; =Ve=1V) —Vee
(—Io=5A; —Voe=2V) ~ Ve
Collector-emitter

saturation voltage

(—Ic=1A; —1I3=0.1A) —Voesar

<1 <1

>30
40 to 250
>20
>10

<141
<1.7

<0.5
<1.0

T YCEsat

BDX 29 | BDX 30

<1 <1 pA
>30 -
40 to 160 -
>20 -
>10 —
<11 Vv
<1.7 \Y
<05 \
<1.0 \

The transistors are classified in groups of static forward current transfer ratio /.. and
identified by figures of the DIN-R-5 series.

Type BDX 27 BDX 27 BDX 27

BDX 28 BDX 28 BDX 28

BDX 29 BDX 29 -

BDX 30 BDX 30 -
Group 6 10 16
Ic —Ve hee hee hee
mA \ Ic/1g I /1g Ic/1g
10 1 70 (>30) 115 (>55) 180 (>80)
1000 1 63 (40 to 100) 100 (63 to 160) 160 (100 to 250)
3000 2 32 (>20) 55 (>30) 85 (>50)
Dynamic characteristics
(Tyep =25 °C) BDX 27| BDX 28 | BDX 29 | BDX 30
Current-gain
bandwidth product
(—=I.=200 mA; —V..=10V;
f=20 MHz) fr 50 50 50 50 MHz
Open-circuit output
capacitance
(—Vg=10V) C.p 130 130 100 100 pf
Switching times:
Test condition:
(—I1.=2A;
—Ig,~1,,=200 mA) ton <05 <05 <05 <05 us
(—I.=2A;
— I, ~15,=200 mA) tost <2 <2 <2 <2 us
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BDX 27, BDX 28, BDX 29, BDX 30

Total permissible power Total permissible power
dissipation A, =f(T,,..) dissipation A, =f(T_,,,)
Vi = parameter Vo= parameter
BDX 27 W BDX 28
40 TN | P — S
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Total permissible power Total permissible power
dissipation R ,=f(T_,,.) dissipation B, =f(7_,..)
Ve = parameter Ve = parameter
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BDX 27, BDX 28, BDX 29, BDX 30

Permissible operating range Permlssmle operatmg range
p Le=f(Vee)i Toao=45°C Ie=fVce): Toase °Cc
BDX 27 A BDX 28
10! 10!
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BDX 27, BDX 28, BDX 29, BDX 30

X Permissible pulse load
W fipycase=f(t); v=parameter
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Static forward current
transfer ratio h..=f(I;)
= parameter
BDX 27-6, BDX 28-6
BDX 29-6, BDX 30-6
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BDX 27, BDX 28, BDX 29, BDX 30

Collector-emitter saturation
voltage V.g...=f(I¢)

mA hee=10; 7_,,. = parameter
1 .
5 77 =
Y. a4
FAWAI W
JA >
10 |= 4
: A=
fiof
T A s
ol T
T 1
5 I
[ I
JIrr,
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ypical curves
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E A t
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10° ’ 1 !
0 1 2v
—Vy
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BDY 12, BDY 13

NPN Transistors for AF output stages and switching
applications

BDY 12 and BDY 13 are epitaxial NPN silicon planar power transistors in a case
9 A 2 DIN 41875 (SOT-9). The collector is electrically connected to the case.

In order that the transistors may be mounted insulated from the chassis, T mica disc
and 2 insulating nipples (Teflon) ea. are available, to be ordered separately. The
transistors are especially suitable for use in high-quality AF power stages and as
switches.

Type | Order number Type Order number
BDY 12-6 Q60204-Y12-B BDY 13-10 Q60204-Y13-C
BDY 12-10 Q60204-Y12-C BDY13-16 Q60204-Y13-D
BDY12-16 Q60204-Y12-D Mica disc Q62901-B16-A
BCY13-6 Q60204-Y13-B Insulating nipple | Q62901-B13-C

w
04

2301
—— 3T

131

=

L

Weight approx. 8.3 g Dimensions in mm Mica disc dry: R,,=2.5 K/W Insulating nipple
greased: R, =1K/W scale 2:1
Maximum ratings BDY 12 BDY 13
Collector-emitter voltage Veeo 40 60 \
Collector-emitter voltage Vies 60 80 \
Emitter-base voltage Veso 5 5 \
Base current Ig 300 300 mA
Collector current I 3 3 A
Junction temperature 7, 175 175 °C
Storage temperature T, —65t0 +175 —65to +175 °C
Total power dissipation
(7..56=45°C; V. <13V) Pt 26 26 w
Thermal resistance
Junction to case Rinicase <b <5 K/W
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BDY 12, BDY 13

Static characteristics (7_,,.=25 °C)

The transistors BDY 12 and BDY 13 are classified in groups of static forward current
transfer ratio at I.=1 A and V=1V and indicated by figures of the DIN-R-5 standard
series. For the conditions stated below, the following data apply:

Type BDY 12, BDY 13 BDY 12

he. group | 6 10 16 BDY 13

VCE IC hFE hFE hFE VBE

\ A I /1y I /Iy I /1y \Y

1 0.1 |70 (>30) 110 180 0.78 (<0.85)

1 1 63 100 160 0.85 (<1.2)"
(40 to 100)* (63 to 160)* (100 to 250)*

5 2 40 (>25) 70 120 0.95 (<1.3)

Static characteristics (7,,,.=25 °C) BDY 12 BDY 13

Collector-emitter saturation voltage

(Ic=2A; 1g=02A) Veesat 04 (<8)” 04(<08)" |V

Base-emitter saturation voltage

(I.=2A;1;=02A) Vaesat 1.0(<1.3) 1.0(<1.3) \

Collector-emitter cutoff current ]

(Vees=40V) Ices 10 (<100) - nA

Collector-emitter cutoff current

(Vees=40V; T_,e=150°C) Ices 10 (<100) - pA

Collector-emitter cutoff current

(Vees=60V) Ices - 10 (<100)" | nA

Collector-emitter cutoff current

(Vees=60V; T =150 °C) Ices — 10 (<100) pA

Collector-emitter breakdown

voltage (Iz=100 mA) Viericeo >40 >60 \

(Impulse width 200 ps;

keying ratio 1%)

Collector-base breakdown voltage

(I.g=100 pA) Visrycso >60 >80 \Y

Emitter-base breakdown voltage

(Igg=10 pA) Vismeso >5 >5 v

* AQL==0.65%
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BDY 12, BDY 13

Dynamic characteristics (7,,,.=25 °C) BDY 12 BDY 13

Current gain-bandwidth product

(Ic=200 mA; V.. =10V) fr 70 (>30) | 70 (>30) | MHz

Collector-base capacitance

(Veg=10V) Ccro 35 (<70) | 35(<70) | pf

Switching times:

(Ic=~1A; Iy, ~I5,~50 mA) ton <03 <0.3 us
tos <15 <15 us

Circuit for measuring switching times
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BDY 12, BDY 13
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BDY 12, BDY 13
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Output characteristics I =f(V)
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BDY 12, BDY 13
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Collector-emitter saturation
voltage Vg...=f(I¢)
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(common emitter circuit)

mA BDY12, BDY13

is=s=cacscosscs

—
[=]
)

(2,

—
=
G

LT 7"**';

- — typica: curve -
~— — [imif Gurve at T;asg=25°0

G L L

01 02 03 0& 05 08 07 08V

— Votsat

2,1

B S o B Sl S S A

‘r-_1_ N

s
=,

o — —
r

I8 y2

-
—
k=)
%
b\

Base-emitter saturation voltage
Vaesar=F{Ic)
hee=10; T, =parameter
(common -emitter circuit)
BDY 12, BDY 13

0 e

[ e fypical curve -

| — — limit curve at Jgge=29°C 11|
| N

102

T

I

10

Collector-base cutoff current
[CBO=f(T;:ase AN
for max. permissible breakdown
voltage
nA BDY 12, BDY 13
10 —

L Ll

e e
T —tgpxpal ourve ==
A ] T imit curve ;
1%l INEENEERERER
0 50 100 150°C

Tcase

L]
N

285



BDY 39

NPN Transistor for high-power AF output stages

The BDY 39 is a single diffused NPN silicon transistor in a case 3 A 2 DIN 41872
(sim. TO-3). The collector is electrically connected to the case. The transistor is
especially designed for use in high-power AF output stages and in stabilized power
supplies. Upon request, the transistors are also available in pairs. For insulated
mounting of the transistor, 1 mica disc and 2 insulating nipples (Siprelit) are provided

for, which are to be ordered separately.

Type Order number
BDY 39-4 Q62702-D98-V 1
BDY 39-6 Q62602-D98-V2
BDY 39 paired Q62702-D 98
Mica disc Q62901-B11-A
Insulating nipple
(Siprelit) Q62901-B50
Eosu1'™
oy ‘A BN\ ;t-
e 3 oo
MU S LS 82
‘ o -
£ No/
_ S
o 0.9!L1§_
10205 Bog " ‘Zs.z.g.z"J

Weight approx. 16.5 g
Dimensions in mm

Maximum ratings

Collector-base voltage
Collector-emitter voltage
(Vge=—1.5V; I.=10mA)
Collector-emitter voltage
(Rge=100Q; I.=200 mA)
Collector-emitter voltage
Emitter-base voltage
Collector current

Maximum collector current (¢<10 ms)
Base current

Emitter current

Junction temperature
Storage temperature

Total power dissipation
(T..6e=25°C)

Cc
Thermal resistance
Junction to case
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je— 7

T%ma:g"t.

-3 ]

- 4 5:+07mm{

Insulating nipple

(Siprelit f. temperatures up to 200°C)

0.05+004

Mica disc dry: R, =1.25 K/W
greased: R.,=0.35 K/W
BDY 39

Veso 100 Vv
Veey 100 Y
Veen 70 Y
Veeo 60 Vv
Veso 7 \
I 15 A
Tem 225 A
Iy 7 A
I 20 A
T, 200 °C
A —65t0 +200 | °C
Py 115 w
Rth.lcase < 1 5 K/W




BDY 39

Static characteristics (7_,,.=25 °C)

Collector-emitter cutoff current
(Vee=30V)

Collector-emitter cutoff current
(Vees=100V)
Collector-emitter cutoff current
(Vegy=100V; Vge=—1.5V)
Collector-emitter cutoff current
(Vepy=60V; Vge=—15V;
T.2se=150°C)
Collector-emitter cutoff current
(Vog=100V; Vge=—~15V; T e
Emitter-base cutoff current
(Vego= 7V)

Collector-emitter breakdown voltage

(I.=200 mA)
Base-emitter voltage
(I.=4A; Vg=4V)

Coliector-emitter breakdown voltage

(I.=200 mA; Ry =100 Q)

Collector-emitter breakdown voltage

(I.=100 mA; Vge=—15V)

Collector-emitter saturation voltage

(I.=4A;1,=04A)

Static forward current transfer ratio

(Ic=4A; VCE=4V)1)
Pairing condition:
(Ic=500 mA; V=4V)

Dynamic characteristics (7,,;,=25 °C)

case

Current gain-bandwidth product
(Ic=300 mA; Vg=2V)

Cutoff frequency

(Ic=1A; Vce=4V)

Forward current transfer ratio
(Ic=1A; Vge=4V; f=1kHz)

') Available in h.¢-groups 4=25 to 63
and 6=401t0 100

BDY 39

Iceo <0.7 mA
Ices <1 mA
Icey <1 mA
Icey <5 mA
Icey <30 mA
Itso <1 mA
Visriceo >60 v
Vae <11 v
Visricer >70 v
Vigricev >100 \
Veesat <0.7 V
hee 25 t0 100 -
hegy/Pega 1.4 -
fr 1.1 (>0.8) MHz
f, 20 kHz
hie >15 -
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BDY 39

Maximum power dissipation
W Ptot=f(rcase)
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BDY 39

Static forward current transfer
ratio A =f(I¢)
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BDY 39

Collector current [ =f(Vg¢)
Vee=4V,; T,,,, = parameter

A (common-emitter circuit)
Y
10 o — AT ,1‘
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I'/
/
I ’II
T 0,150“[}/1 [I -50°C ]
W
oy -
I].25°C
5 rf "
L
L
0 1ty
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11 ———typical curve
l' I — —limitcurve at £age"25C
el LV T
0 1 2 3V
" Vge
Output characteristics Io=f(V.,)
Iy =parameter
A (common emitter circuit)
10 B00mA _
{
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Iy

Input characteristic I;=/(V;;)
mA Vee=4V
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Output characteristics I =f(V,)
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BDY 39

Output characteristics I =f(V¢¢)
Vg e = parameter
A (common emitter circuit)
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BDY 87, BDY 88, BDY

NPN Darlington stages for AF and switching
applications

BDY 87, BDY 88, and BDY 89 are high-powered and highly amplifying NPN output
stages for AF and switching applications. They consist of two single-diffused NPN
transistor systems each in compound connection in a case 9 A 4 DIN 41875 (SOT-9)
with 4 terminals. The collector terminal is electrically connected to the case.

42+0]
Type | Order number ? Lf
+0.2, —
BDY 87 Q62702-D131 82 g2 1
BDY 88 Q62702-D 130 - == 2
BDY 89 Q62702-D129 s T/ gt 7
Insulating ‘ & = 1T
nipple Q62901-B50 N
Mica disc Q62901-B 40 76005 00 00k
20502 >
Mica disc for mounting on 3 mm heat sink
_ 942
#29ma - T ¢
i1 t 5 T., o 2 5 p 1
S Lo —rEgd Ty
& E 4:5; N & *
T B & l B e
i B
103ﬂ2< B1 7.B!flll!>¢ \wt 454010
Bggre 188,05+ Insulating nippel B E2
) f. temperatures
Weight approx. 9 g Dimensions in mm up to 200 °C Circuit diagram
scale 2:1
Maximum ratings BDY 87 BDY 88 BDY 89
Collector-base voltage /9% 20 40 60 V
. Vesz 20 40 60 \
Collector-emitter voltage')  Veemxy | 20 40 60 \
Collector-emitter voltage Vee,o 20 40 60 \
Emitter-base voltage Vesio |7 7 7 \
VE2B20 7 7 7 \
Collector current I. 8 8 8 A
Base-current Ig, 0.5 0.5 05 A
Junction temperature 7, 200 200 200 °C
Storage temperature T, —65 to —65 to —65 to
+200 +200 +200 °C
Total power dissipation
(T5ase =45 °C) P.: 35 35 35 w
Thermal resistance
Junction to case Rinscase | 44 4.4 4.4 | K/w

") Raye, <150 Q; Vg ¢ <04V
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BDY 87, BDY 88, BDY 89

Static characteristics

(T,266=25°C)
Collector-base cutoff current
(Vea, =20V)

(VCB1 =40V)

(Vc.31 =60V)

Collector-emitter cutoff current
(Veg=20V; Vg, ¢, <+04V,;
=150 Q; T ,..=150 °C)
(Vge=40V,;

(Vee=60V;

Collector-emitter breakdown
voltage

(Ic=200 mA)

Emitter-base breakdown
voltage

(IB1 =152=2 mA)
Collector-emitter saturation
voltage

(Ic=4A; IB1 =10 mA)
Base-emitter saturation voltage
(Ic=4 V. Ig, =10 mA)

Static forward current

transfer ratio (B2 open)
(Ic.=05A; Vg=2V)

(I.=4A; Ve=2V)

(Ic=8A; Vge=4V)
Emitter-base voltage
(Ic=4 A; Ve=2V)

V(BR)E1B1O

Dynamic characteristics (7,,,.=25 °C)

Forward current transfer ratio at
Ic=03A; V =2V; f=1 MHz

BDY 87 | BDY 88 | BDY 89
Ics,o <05 mA
Ics o <05 mA
N <05V | mA
Icemx <50 <50 mﬁ:)
R <50 ::A‘g
CE(RX)
Vierice,0 >20 >40 >60 V2)
=V(BR)E2320 >7 >7 >7 V
Vee ot <18 |<18 [<1.8 |V
Va, e, a0 <25 |<25 |<25 |V
hee 2000 |>2000 |>2000 |-
hee 2500 2500 2500 -
(>500) |(>1000)| (>500)
hee >200 >300 >200 |-
Vo, e, <23 <23 <23 v
heo |1.5 '145 \1.5 l—

") Icg(nx: Collector-emitter cutoff current with open emitter diode and resistance R5252 between base B, and

emitter £,
2) Pulse length=200 ps; duty cycle: 1%
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BDY 87, BDY 88, BDY 89

Maxlmum power dissipation
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Mindcase

Permissible pulse load

VLV 'tnycase=1(t); v=parameter
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BDY 87, BDY 88, BDY 89

Static forward current transfer

ratio he.=1(I.) Output characteristics Ic=f(Vce,)
VCE2=2V; T a5 = Parameter mAIB‘ = parameter
108 9 ‘ 4
5 ) BTA ]
| | 8mA )
7 -
hee i I T
o 100°C Vo GA 1
== = i an
5 25°C 5 25mA 1
~H0%0 |
N b J1 l15ma
"N 1 il
108 N 3 | 1?““
0.5mA
5 2 “
+0.2mA
= Co
B1=0.05mA
10? 5 1 5 10*ma o 1 2z 3 & B BV
- ID - VCEZ
Saturation voltage Vcezm=/(1c) Collector current Ic=f(V3‘Ez)
A hFE=500; Tease=25 oc mA V052=2V; rcau=25 oc
04 10t
L~
P
i~
: / 5 /r/
f 7
I VCEzsaf"(/C) I /
“ | // T /

NN

M~

o I 10 /

0 0.5 10 15V 1 2 % 18 18 20 22V
—— VCE

psat e VB‘IEZ

295



BFR14A

NPN Silicon planar microwave transistor

BFR14 A is an expitaxial NPN silicon planar microwave transistor. Due to its low
noise figure high amplification and low distortion it is particularly suitable for use in
low-noise pre-stages, broad-band, |F and radar amplifiers up to 5 GHz as well as
for low-output oscillator circuits.

The strip-line ceramic package is particularly adapted for use in thin and thick film
technology and permits use in space engineering. The emitter terminal is connected
to the case.

Type | Order number [ Jeniter
BFR14A [ Q62702-F416 ] =
\»;?L: :l:%d I §
/ \ o
base coltector 15 °

Hjﬂmltrer

Weight approx. 0.3 g Dimensions in mm

Maximum ratings BFR14A
Collector-emitter voltage Veeo 12 \
Collector-base voltage Veso 20 v
Collector-emitter voltage (Rge=50 Q) Veer 20 \'
Emitter-base voltage Veso 35 \
Collector current I, 30 mA
Base current Iy 4 mA
Max. junction temperature T 175 °C
Storage temperature Ts —65to +175 °C
Total power dissipation (7,,,, <25 °C) Pioe 250 mwW

Thermal resistance

Junction to ambient air Rensamb =250 K/W
when mounted on Al,O; ceramics

16 x 25 x 0.6 mm or glass-fiber

reinforced Teflon 40 x 25x 1.5 mm
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BFR14 A

Static characteristics (7,,,, =25 °C)

Collector-emitter breakdown voltage
(Iceo =500 pA)

Collector-emitter breakdown voltage
(Icgr=10mMA; Ry.=50 Q)
Emitter-base breakdown voltage
(Iggo="100 pA)

Collector-base cutoff current
(Vepo=1 oV)

(Vego=10V; T=150 °C)
Collector-emitter cutoff current
(Vepo=20V; Vge=0)

Static forward current transfer ratio
(Ic=5mA; V=6V)

Dynamic characteristics (7,,,,=25 °C)
Short-circuit forward current transfer ratio
(Ic=5 mA; V. =6V; f=1kHz)
(Ic=20mA; V=5 V; f=1kHz)
Current-gain bandwidth product

(Ic=20 mA; V. =10V; f=2 GHz)
Short-circuit feedback capacitance
(Ic=1mA; Vg=6V; f=1 MHz)

Noise figure

(Ic=2mA; V. =86V; f=200 MHz; R; =100 Q)
(Ic=3mA; Vo =10V; f=2GHz; Z,=2,,,)
Matched power gain

(Ic=15mA; V=10V, f=2 GHz)

BFR14 A
Visriceo =12 \Y
Visrycen =20 \Y)
Vismeso =35 v
Icgo <50 nA
Icgo <50 pA
Icgs <100 uA
hee >30 -
hyie 75 (= 40) —

21e 75 (= 40) —

fy 5 GHz
—Ci2e 0.45 pf

(£0.65)
NF 2 db
NF 3.8 (<5) db
Gpe ot 112(<10) 1db
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BFR14 A

e
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|521e|
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Scatter parameters for frequencies ranging from 1 to 4 GHz

Phase of forward-transfer
coefficient s,,,=/(t)
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coefficient s,,.=7(f)
Q; Vee=10V

Z,=50

15 mA
B TmA
ImA

/1]1]
/

L GHz

Amount of the reverse-transfer
coefficient s,,,=7(f)
Z,=50 Q; Vg =10V

4GHz

0.12 ]
|512el 01
w7d
008 A//
: 944
// //
Ir=
SN/ 4
- /
na ¥
04— 15mA
002
0
0 1 2 3
__»f



BFR14A

Scatter parameters for frequencies ranging from 1 to 4 GHz

Phase of the input reflection Phase of the cutput reflection
coefficient s,, =f(f) coefficient s,, =f(f
Z,=50Q; V=10V Z,=50Q; V=10V
*1200 r »200 I
Io=
4 — ‘C
2 15mA
1e L1400 // 409 TmA
7 Z '/ l ImA-
+160° //// ?229 -60° \\
/ / N

+80°f Io® -80° N
L 15CmA / / \\\

/ \
Jg0ek TmA -100° \\
11/ -
S ST -1200)— X\\
-120° -140°0
0 1 2 3 4 GHz 0 1 2 3 L GHz
.y ——f
Amount of the input reflection Amount of the output reflection
coefficient s, =f(f) coefficient s,,,=f(f)
Z.=50 Q; V=10V Z,=50 Q; Vee=10V
12 1.2
N N
| ‘f"' 10 | Bad,
08 08
| Ie= .
Ie= ImA A
06 —3mA 06 F TmA o
| 7mA 15mA
15mA
04 04
02 02
: 0 |
0 1 2 3 4 GHz 0 1 2 3 4 GHz
— —
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BFR14A

h

—
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Current-gain bandwidth
product f.=f(I.)
V.e=10V; f=2 GHz

z

yed
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— [
Output power A, =f(1.)
at 1 db gain compression
Veg=10V; f=2 GHz
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T

Maximum power gain
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f(I¢)
Vvor2Mov; f=2 GHz
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Oscillator output power
Posc=f(1c)
Vee=10V; f=4 GHz;

" Y, =20 mmhos
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BFR 14A

Minimum noise figure
NF —f(Ic) at Yo=Y,

T T
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IEEEERE
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& L | ‘ | —
I B o
ﬁ N NS
BEEEE
uti,, | ‘# ] .

Optlmum generator admitance
—-I(I ) for NF=NF_;,

Op\: +I
v"';' ""‘ 3'6hz;
YC 20 mmhos
mmho
1] /|
‘ : L s
JBant

T

dim

Equnvalent noise resistance

R, =f(I.)
NE=NF,, +R, ——L—‘YR ’;3"
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Intermodulation product
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Y Y. =20 mmbhos;
& P =P =023 mW; V=10V
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BFR 15

NPN Transistor for low-noise broadband and antenna

amplifiers

BFR 15 is an epitaxial NPN silicon planar RF transistor in the case 18 A4 DIN 41876
(TO-72) for universal application up into the GHz range, e. g. for low-noise broadband

and antenna amplifiers.

The terminals E, B and C are insulated from the case.

Type | Order number
BFR 15 | 062702-F322

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage (Rz. <50 Q)
Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation (7_,,. <70 °C)

Thermal resistance

Junction to air
Junction to case

302

3541 w5 g

2.54+03

Weight approx. 0.4g Dimensions in mm

BFR 15
Veeo 12 \Y
Veer 20 \
Veso 35 v
Ic 30 mA
Iy 4 mA
T, 150 °C
T, —~65t0 +150 | °C
R 200 mwW
Rthsamo 5‘7188 Efw

thJcase



BFR 15

Static characteristics (7,,,,=25 °C) BFR 15
Collector-emitter breakdown voltage

(Iceo="500 pA) Vismceo >12 v
Collector-emitter breakdown voitage

(Icer=10MA; Rge=50 Q) Visrcer >20 v
Emitter-base breakdown voltage

(Iego=100 pA) VisrieBo >35 v
Collector-base cutoff current

(Vero=10V) Icso <50 nA
Static forward current transfer ratio

(Ic=510 20 mA; V;=6V) hee <25 -
Dynamic characteristics (7,,,,=25 °C)

Short-circuit forward current transfer ratio

(Ic=5mA; V..=6V; f=1kHz) haie 70 -
Current-gain bandwidth product

(Ic=10mA; V =6V; f=500 MHz) s 3.3 GHz
Short-circuit feedback capacitance

(Ic=1mA; V=6V, f=1 MHz) —Ci2e 0.42 pf
Collector-base capacitance

(Vego=10V; f=1 MHz) Cceo <1.1 pf
Noise figure

(Ic=2mA; Vee=6V; f= 1 MHz; R,=100Q) NF 2 db
(Ic=2mA; Ve =6V; =200 MHz; R;=100 Q) NF 2 db
(Ic=2mA; V=6V, f=800 MHz; R;= 60 Q) NF 3 db
Power gain

(Ic=10mA; V=6 V; =800 MHz;

R,=60Q;Z =27 ,,) G,. | 11.5 db
S-parameters at V., =6 V; I.=15mA; Z,=50 Q

f=200 MHz f=800 MHz

Sy1e= 0.28; ¢;y,=— 58° S11.=0.04; ¢, =—168°

Sy2e= 072, @ppo=— 19° S226=058; @y,=— 40°

Si..= 0.028; ¢, =+ 75° 8,,.=0.085; ¢,,,=+ 55°

S21e=11.8]  @3,=+114° 8$21.=33; @g=+ 61°
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BFR 15

Total permissible power Current-gain bandwidth
dissipation product f;=f(1c)
Roe=A(T) V_¢=6V; f=500 MHz
mW GHz
200 5
L
Prot \ fr
T 4
Rthjurk \ Rthicase L~
| \ \ 3 A
N vd
100
N\ \ 2
\ [
1
A\ [L1]
0 0
0 50 100 150°C 0 5 10 15 20mA
—T ——Ic
Noise figure NF=£(f) Noise figure NF=f(I.)
Vee=8V:I.=2 mA; R,=60 Q Vee=6V; 7=800 MHz; R, =60 Q
db db
5 5
NF WF
| P
//
3 / .—"“'/
/ 3
2 2
! 1
e 0
1 10 102 103 MHz 0 5 10 15 20mA
— f —Ic
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BFR 28

NPN Silicon planar RF transistor

Preliminary data

The epitaxial silicon planar RF transistor in its hermetically sealed glass/ceramic flat
package is particularly designed for use in military and space applications. The
advantage of this special package lies in its high packing density.

Type | Order number
BFR28 | Q62702-F310

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation

(T o <45 °C; soldering clearance 3 mm)
Soldering temperature (for <3s,
clearance from case >0.8 mm)

Thermal resistance

Junction to air
(soldering clearance 3 mm)

L—sﬂ —

Weight approx. 0.07 g

Dimensions in mm

BFR 28

Veeo 20 \

cBO 30 \
Veso 3 v
I 50 mA
I, 5 mA
T, 175 °C
T, —65to +150 °C
Py 200 mwW
T 240 °C
RthJamb <775 K/W
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BFR 28

Static characteristics (7,

Collector-emitter breakdown
voltage (I.=10 mA)
Collector-base breakdown voltage
(Ic=10 pA)

Emitter-base breakdown voltage
(Ie=10 pA)

Collector-base cutoff current
(Veg=20V)

Static forward current transfer ratio
(Ic=10mA; V=10V)

=25 °C)

Dynamic characteristics (7,

mb
Current-gain bandwidth product
(Ic=2mA; V=5V, f=100 MHz)

(Ic=10mA; V. =10V; f=100 MHz)
Noise figure

(Ic=2mA; Ve=10V; R ;=60 Q; f=200 MHz)

Short-circuit feedback capacitance
(Ic=1mA; V. .=10V; f=1 MHz)

306

=25°C)
Short-circuit forward current transfer ratio

BFR 28

Visryceo >20 \

Vierceso | >30 v

Visrieso >3 v

Iso <20 nA

hee 95 -

hiie >30 -

fr >400 MHz

fr 1000 MHz

NF 3<45 db
—Ci5e <0.95 pf




BFR 34, BFR 34 A

NPN Transistor for low-noise RF amplifier

applications

Preliminary data

BFR34 and BFR34A are epitaxial NPN silicon planar UHF transistors in a plastic
case 50B 3, DIN 41867 (sim. to TO-50) for use in RF amplifiers up into the GHz
range, e.g. low-noise pre-stages, broadband antenna amplifiers and oscillators.

Type | Order number

BFR 34 Q62702-F346
BFR34A Q62702-F346-S1

Weight approx. 0.25g Dimensions in mm

» Maximum ratings

Collector-emitter voltage
Collector-emitter voltage (Rg.=50 Q)
Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation’) (7,.,,=25 °C)

Thermal resistance

Junction to air
Junction to air")

') When mounted on epoxy glass 40x 25x 1.5 mm

BFR 34

BFR 34A
Vero 12 v
Voen 20 Vv
e |50 mA

m

I 4 mA
T, 125 °C
T, —55 to +125|°C
P, 200 mwW
Rth.lamb §650 K/W
Rth.lamb §500 K/W
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BFR 34, BFR 34 A

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown voltage
(Iceo=500 pA)

Collector-emitter breakdown voltage
(Icer=10mA; R;:=50Q)
Emitter-base breakdown voltage
(Iggo=100 pA) ‘

Collector-base cutoff current
(Vego=10V)

DC forward current transfer ratio
(Ic=51025mA; V =6V)

Dynamic characteristics (7,,,,=25 °C)
Short-circuit forward current transfer ratio

(Fc=5mA; V. .=6V; f=1kHz)
Current-gain bandwidth product
(Ic=20mA; V. =10V; f=500 MHz)
(Ic=10mA; V.= 6V; f=500 MHz)
(Ic.=20mA; V= 5V; f=500 MHz)
Short-circuit feedback capacitance
(Ic=1mA; V=6V, f=1 MHz)
Collector-base capacitance
(Vepo=10V; f=1 MHz)

Noise figure

(Ic=2mA; V=6V, f=1MHz;
R,=100Q)

(Ic=2mA; Vee=6V; =200 MHz;
R,=100Q)

(Ic=2mA; V=6V, f=800 MHz;
R, =60 Q)

(F.=3mA; Ve =10V; f=2 GHz;
Zy=2Z40p:
Power gain

(Ic.=15mA; V,.=6V; f=800 MHz;
Ry=60Q;2,=2,,,,)

BFR 34 A:

S-parameters at V=6V, I.=15 mA;
f=200 MHz

S11e= 033, @,,=— 90°

Saze= 068, ¢y, =— 20°

Size= 0.028; ¢,,,=+ 70°
S51e=1565;  @,,=+120°
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BFR34A| BFR 34
Vieryceo | >12 >12 \
Vierycen | >20 >20 \
Vierieeo | >3.5 >3.5 \Y%
Icgo <50 <50 nA
hee =25 =25 —
hoe 70 70 -
fr 45 - GHz
fr - 3.3 GHz
fr - 3.0 GHz
—Ci2e 0.38 0.38 pf
Cecso 0.75 0.75 pf
NF - 2 db
NF 2 2 db
NF 25 3 db
NF 4 5.5 db
G, 13 - db
Z,=50Q
f=800 MHz
S$11e=0.2; ¢@,,,=—175°
S22¢=0.5;  @z,=— 20°
S12¢=0.07; @y,=+ 75°
$21e=4.3; @z,=+ 80°



BFR 34, BFR 34 A

Ptut

P N

Total permissible power
oW dissipation R, =f(T)

240
220

200

P
>

180 \

140 ).
Rih jone)
120 TN \

100
80 \
N
60 AN
40

20
0

epr3<y glass

T

P

7

0 50 100 150°C

Noise figure N/ =f(f)
= Roopti Vee=6V; [c=2mA

10’ 0’ 10’ 10% MHz

f

db

5

Current-gain bandwidth
product f=f(I.)
V.e=10V; f=500 MHz

0 5 10 15 20mA

—1

Noise figure NF=f(I.)
R,=60Q; Vo =6V; =800 MHz

’//

L~
L~
|

; |

1]

R

0 5 10 15 20mA



BFR 35, BFR35 A

NPN Transistor for low-noise RF amplifiers and

high-speed switching applications

Preliminary data

BFR 35 and BFR 35 A are epitaxial NPN silicon planar UHF transistors in a plastic
case 23 A 3 DIN 41869 (SOT-23) for use in film circuits up into the GHz range, e.g.
for broadband amplifiers and ultra-high-speed unsaturated logical circuits.

Type | Code | Order number
BFR 35 GA Q62702-F347
BFR35A | GB Q62702-F347-S1

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage (Rz =50 Q)
Emitter-base voltage
Collector-current

Base current

Junction temperature

Storage temperature

Total power dissipation') (7,,,,=25 °C)

mb
Thermal resistance

Junction to air when mounted on:
1. Glass substrate 7x 7 x 1 mm
') 2. Ceramic substrate 30 x 12 x 1 mm
') 3. Epoxy glass substrate 30 x 12 x 1.5 mm

310

14005 1:005

’i“'" 03¢0015
R T

| 45

= g

R =

,H‘, g‘ -

044003 01025,
S > 12 -0

Weight approx. 0.02 g Dimensions in mm

BFR 35

BFR35A
Veeo 12 \
Veen 20 \'
Veso 35 v
Ic 30 mA
I 4 mA
A 125 °C
T, —55t0 +125 °C
B 200 mwW
R <800 K/W
Ry <500 K/W
R, <500 K/W



BFR 35, BFR 35 A

Static characteristics (7,,,,=25 °C) BFR35A | BFR 35
Collector-emitter breakdown voltage

(Icgo=500 pA) Vigryceo | >12 >12 \
Collector-emitter breakdown voltage

(Icea=10mA; Rz.=50 Q) Vierycer | >20 >20 \
Emitter-base breakdown voltage

(Iggo=100 pA Vigryeso | >3.5 >3.5 \
Collector-base cutoff current

(Vego=10V) Icgo >50 <50 nA
DC forward current transfer ratio

(Ic=510 20 mA; V,=6V) hee >25 >25 —
Dynamic characteristics (7,,,,=25 °C)

Short-circuit forward current transfer ratio-

(Ic=5mA; V=6V, f=1kHz) hrie 70 70 -
Current-gain bandwidth product

(Ic=20 mA; V.=10V; f=500 MHz) fr 4.2 — GHz
(Ic=10mA; V.= 6V; f=500 MHz) fr - 3.3 GHz
(Ic=20 mA; V.= 5V; f=500 MHz) fr - 3 GHz
Short-circuit feedback capacitance

(Ic=1mA; V=6V, f=1 MHz) —Ci26 0.38 0.38 pf
Collector-base capacitance

(Veao=10V; f=1 MHz) Cesro 0.7 0.7 pf
Noise figure

(Ic=2mA; V,.=6V; f=1MHz;

R,=100 Q) NF - 2 db
(Ic=2 mA; V=6V, =200 MHz;

R,=100 Q) NF 2 2 db
(Ic=2mA; Vee=6V; =800 MHz;

R,=60Q) NF 25 3 db
(Ic=3mA; Ve .=10V; f=2 GHz;

Ry=Rgopt NF 4 5.5 db
Power gain

(Ic.=15mA; V =6V; f=800 MHz;

R,=60Q; 7 =2,,,) G,. 13 — db
BFR 35 A:

S-parameters at V. =6V: I.=15mA; Z,=50 Q

f=200 MHz f=800 MHz

Si1e= 033, @11,=— 90° S$11e=0.2; @1,,=—175°

S,2.= 0.68; ¢,,,=— 20° =0.5; @,,=— 20°

Size= 0.028; ¢, =+ 70° 126=0.07; @5, =+ 75°

S21e=15.5;  @z1,=+120° 21e™= ®21.=+ 80°
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BFR 35, BFR 35A

Current-gain bandwidth
Total permissible power product f=f(I.)
W dissipation £, =f(T7,.,) Vee=10V; f=500 MHz

m GHz
240 6 I
220 ;
A f
tot 200 \ T 5
P oo LN I
\ Ay =500 K/W | — —
160 \Substrufezﬂ 4
140 \\
120 1IN\ \ 3
N N\
100 L INELEN
Substrat 1 N \\
80 ~—800 K/ 2
\
60 N \\
W0 N\ 1 /
N\
20 \
0 0
0 50 100 1500C 0 5 10 15 20mA
> ’;:mb IC
Noise figure NF=f(f) Noise figure NF=1£(I.)
g Fo=Roopti Vee=6V: Ic=2mA gy o= B0 Vee=6V; =800 MHz
5 5
i NF
4 - 4
i /
3 / 3 - e
/ 7
// -
2 — 2
1 1
0 0 4o
10! 10? 10? 10% MHz 0 5 10 15 20mA
— — I
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BFS 17

NPN Silicon planar RF transistor

BFS 17 is an epitaxial NPN silicon planar RF transistor in a plastic package 23A3
DIN 41869 (SOT-23), for use in film circuits up into the GHz range.

The transistor marked: MA

12005 12005

I_g{’;‘; 01:00%
Type \ Code i Order number - ig 5
BFS17 | MA Q62702-F337 -
C 2
| | gt
L 044003 ’jm.nz}s‘
-5 12 -0z
Weight approx. 0.02g Dimensions in mm
Maximum ratings BFS 17
Collector-emitter voltage Veeo 15 \
Collector-base voltage Vero 25 \'
Emitter-base voltage Veeo 25 \
Collector current I, 25 mA
Maximum collector current Icm 50 mA
Junction temperature A 125 °C
Storage temperature s —65t0 +125 °C
Total power dissipation
(T, mp <25 °C) Fot 110 mwW

Thermal resistance
Junction to air, mounted on

5 x 5x 1 mm glass substrate Rihsamb <900 K/W
24 x 12 x 1.5 mm glass-fiber substrate Rihsamb <500 K/W
Static characteristics (7,,,,,=25 °C)

Collector-base cutoff current

(Vego=10V) Icso <50 nA
(Vego=10V; T;=100 °C) Icso <10 pA
Collector-emitter breakdown voltage

(Iceo=10 mA) Visriceo >15 v
Forward current transfer ratio

(Ic=2mA; Ve=1V) hee 20 to 150 -
(Ic=25mA; V=1V) hee =20 -
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BFS 17

Dynamic characteristics (7,,,,,=25 °C)

BFS 17
Current-gain bandwidth product
(Ic= 2mA; V. =5V; /=500 MHz) fr 1 GHz
(Ic=25mA; V. =5V; =500 MHz) fr 1.3 GHz
Feedback capacitance
(Ic=2mA; V,c=5V; f=1MHz) —Ci2e 0.65 pf
Collector-base capacitance
(Vego=10V; f=1 MHz) Ccso <£1.5 pf
Noise figure
(Ic=2mA; V. =5V;
R,=50 Q; f=500 MHz) NF 45 db

Total permissible power
mw dissipation B, =#(7,,)

S0 7T
+ [ i
P(nt . 41 B
100 ___,,_,\ ‘\f?t,.hr%ﬁﬁﬂﬂ K/v"v
N 1
jth_,j,SOUK/W \
50
\\
\\ b
\\
0 l
0 50 100 150°¢
)
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BFS 20

NPN Silicon planar RF transistor

BFS 20 is an epitaxial NPN silicon planar RF transistor in a plastic package 23 A 3
DIN 41869 (SOT-23), designed for use in film circuits.

The transistor is marked: NA

Type | Code | Order number

BFS20 [NA | Q62702-F350

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current
Junction temperature
Storage temperature
Total power dissipation')

Thermal resistance

Junction to air, mounted on
5 x 5x 1 mm glass substrate
24 x 12 x 1.5 mm glass-fiber substr.

1#005 T£005

1 3
v

3.0
25max

|

-
bt
=

ik
1y

04t003

re—3.15

—

Weight approx. 0.02 g
Dimensions in mm

L‘EET B? 0120016
|

|-

01.025
2 035

BFS 20

Veeo 20 Vv
Veso 30 Vv
VEBO 4 V
I 25 mA
T, 125 °C
T, —65t0 +125 °C
P.. 110") mwW
RthJamb é 900 K/W

thJamb é 500 K/W

') The permissible total power dissipation is given by the respective thermal resistance conditioned by
mounting, in accordance with T T
jmax — ‘amb

Poerm=
P RthJamb
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BFS 20

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown voltage
(Iceo=2 mA)

Collector-base cutoff current
(Vego=20V)

(Veso=20V; ;=100 °C)
Base-emitter voltage

(Vee=10V; I.=7 mA)

Forward current transfer ratio
(Vee=10V; I.=7 mA)

Dynamic characteristics (7,

Current-gain bandwidth product
(Vee=10V; I.=5 mA; f=100 MHz)
Feedback capacitance

(Vee=10V; Ic=1mA; f=1 MHz)
Collector-base capacitance
(Veg=10V; f=1 MHz)

Permissibie total power
mW dissipation B, =f(7,.,)

150
Ptut
\ Rynjo 3,500 K/ W
100 \\ \ hiork
2\
Rinpg 00K/ W
50 \
\
\\
\
i
0 50 100 150°C
e fnmb

316

=25°C)

BFS 20

V(BR)CEO 220 \

Icgo <100 nA

Icso <10 pA

Vae 740 (£900) | mV

hee 85(240) | -

fr 450 (2275) | MHz
—Ci2e 0.36 pf

Cceo 0.8 pf




BFS 55

NPN Transistor for RF applications up to the GHz

range

BFS 55 is a NPN silicon RF transistor in a case 18 A 4 DIN 41876 (TO-72). The
terminals are electrically insulated from the case. The transistor is especially designed
for use in RF applications up into the GHz range, e.g.,antenna amplifiers and radar

IF amplifiers and satellite engineering.

Type | Order number
BFS 55 | 062702-F272

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation (7,,,,=45 °C)

Thermal resistance

Junction to air
Junction to case

£ G
#045
=

}?
3 A
038t
13541 a2 g 254413

Weight approx. 0.3 g Dimensions in mm

'

=
—1.F
3

S

3805

BFS 56
Voro 12 v
Veen 20 v
jeo S0 mA
m
I 10 mA
T 175 °C
7 —65t0 +175 | °C
.. 325 mwW
Ry <700 K/W
thJdcase §400 K/W
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BFS 55

Static characteristics (7,,,=25 °C)

Collector-emitter breakdown voltage
(Ic=05mA; I;=0)
Collector-emitter breakdown voltage
(Ic=10mA; Rz =50 Q)
Emitter-base breakdown voltage
(Ic=0.1mA; I.=0)

Collector-base cutoff current
(Ve=10V; I.=0)

Forward current transfer ratio
(Ic=25mA; V. =8V)

(Ic=50mA; V,=5bV)

Dynamic characteristics (7,,,,=25 °C)

Smali-signal short-circuit

forward current transfer ratio
(Ic=25mA; V=8V, f=1kHz)
Current-gain bandwidth product
(f=500 MHz; I.=25 mA; V. =8V)
Feedback capacitance

(f=1MHz; I.=1mA; V=8V)
Output capacitance

(f=1MHz; V 5o=8V)

Noise figure

(Ic=25mA; V=8V, f=800 MHz; R ;=60 Q)

Power gain

(Ic=25 mA; V. =8V; f=800 MHz; R,=R, =50 Q) G,,

Output voltage
(Ic=25mA; V,=8V; f=800 MHz;

R,=R, =50 Q; d,,,=60 db; f, =798 MHz;

f,=802 MHz)

S-parameters at V., =8V; I.=25mA; Z,=50 Q

f=200 MHz f=800 MHz

S$11.=0.05; ¢,,,=+170°
S22.=0.44; ¢y, =— 48°
8$,2.=0.12; ¢,,, =+ 52°
 21.=1 60°
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BFS 55
Vismceo >12 v
Vigrcer >20 \
Visryeso >3.5 \
Icso <50 nA
hee >30 —
FE >30 —
hee 70 —
fr 3.3 GHz
—C,ze 0.65 pf
Ccso 0.85 pf
NF 5 db
10 db
Vo 200 mV




BFS 55

Total permissible power
dissipation £, =f(7)
mW (R.,=parameter)

400 .
|
1
P!ut
300 \\ l
Rihjcase
N
200 \\\ \\
\
NN
2N
N -
100 -1~ ‘\: \
| 7\,\\
0
0 50 100 150 200°C
-]
Noise figure NF=£(I.)
Vee=8V,; =800 MHz
db R 600
B |
w7
b
v
5 ’//A,f’/’
//
4 e
3
2
1
0
0 10 0 30 L0 mA
—_— IL‘

k

4t

Current gain bandwidth
product f;=f(I.)

GHz Veg=8V; f=500 MHz

5

I

4
3 ///

/
L/
i
0 |

0 10 20 30 L0 mA
—

Intermodulation product
dlstance du=FfI¢
=798 MHz; f2_802 MHz
ﬁ =R =50Q
db VCE—SV V,,=V,,=200 mV

80 — T T
70 |
60 . - T
50
40 - —
30 . J
/
21—
10
ol "J
0 10 20 0mA
——
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BFT 12

NPN Silicon planar RF transistor

BFT 12 is an epitaxial NPN silicon planar RF transistor in a plastic package 50 B 3
DIN 41867 (sim. TO-50) for universal application in ampilifiers up into the GHz range,
e.g. for broadband antenna amplifiers with a high output power and linearity and for
oscillators.

Type | Order number
BFT 12 | Q62702-F 390

Weight approx. 0.26 g Dimensions in mm

Maximum ratings BFT 12

Collector-base voltage Veso 25 \
Collector-emitter voltage Veeo 15 V
Emitter-base voltage Veso 3.5 \Y
Collector current I 150 mA
Maximum collector current (f>1 MHz) Icwm 300 mA
Base current Ig 50 mA
Junction temperature 7; 150 °C
Storage temperature T, —55to +150 °C
Total power dissipation Rt 0.7 w
Thermal resistance

Junction to air Rinyams <250 K/W
Junction to case Rinicase <90 K/W
when mounted on wafer thdwafer <120 K/W
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BFT12

Static characteristics (7,,,,=25°C) BFT12
Collector-base breakdown voltage

(Icao=100 pA) Vieryceo | >25 v
Forward current transfer ratio

(Ic=50 mA; V=5V) hee =25 —
Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product

(I.=80 mA; V=5V, f=200 MHz) fr 2 GHz
Feedback capacitance

(Ic=5mA; Vc,=10V; f=1 MHz2) ~Ci2e 24 pf
Open-circuit output capacitance

(Vego=10V; f=1 MHz) Ccso 3 pf
Power gain

(I.=40 mA; V. =7.5V; f=800 MHz) G, 75 db
(Ic=80 mA; V..=7.5V; f=800 MHz) G, 8 db
Noise figure

(Ry=60Q; Ic=40mA; V=75V, f=800 MHz) NF 6.5 db
Output voltage

(Ic=80mA; V. =7.5V; f=800 MHz; d,,=60db;)

simulated SSB test method A 700 mV

S-parameters at Vg =7.5V; Ic=70 mA; Z,=50 Q

f=200 MHz

S,1.=0.67; ¢,,,=+177°
S226=0.15; @y, =— 95°
S12=0.04; ¢, =+ 73°
S21=6.4; @y,=+ 83°

f=800 MHz
S11.=0.66; ¢,1,=+153°

S$12.=02; @,5,=—116°
S12¢=0.14; ¢,,,=+ 68°
Sz1e=186; @y.=+ 44°
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BFT 12

Circuit diagram: Broadband RF amplifier

{+o-V (approx. 13V)
Be U

1
100nf

gZUUnH

7308,
ar J—C R =608

S6pf

Mounted on a double-backed chip

(Dimensioned drawing and suggested arrangement available upon request).

Test condition (set with R,):

Ic=80mA; V =75V

At f=800 MHz and an intermodulation product distance of d,,,=60db"), the
following values are obtained:

Output voltage ¥, =700 mV
Power gain G,=8 db
(cf. curve G, =£(f))

') Simulated SSB test method; £, =800 MHz; f,=804 MHz.
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BFT12

Oscillator diagram
f=1 GHz, L=15 mm strip-line
Z,=50Q
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BFT12

Total permissible power Current-gain bandwidth
dissipation A ,=f(T) product f.=£(I.)
W (R, =parameter) GHz Vee=5V: f=100 MHz
10 25
03 f
tot ]
08 20 > ‘
T )
07 >
N [ /
06 \ 15 / T T
|
\ T N\
054N Finam Rnuw\T Rinicas
\ /
04 10
\ !
03 N A\ /
' ™, \ /
02 \ 05 +
NN |
01 \\\\ - i 4]
0 | 0 Ll
0 50 100 150°C 0 20 40 60 80 100 120 10OmA
——— [

—

Power gain G, =f(f)

I.=80mA; V. =7. Oscillator output power A, =f(V.g)
db TV-Band IV-V {ct. circuit diagram) W I,=75 mA; f=1 GH
12 300 S
6, N
10
FPose
N T
8 200
6
4 100 /
2
0 0
300 400 500 600 700 800 900 1000MHz 0 5 ov
—f — Vi
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BFW16 A

NPN Silicon planar RF transistor

BFW 16 A is an epitaxial NPN silicon planar RF transistor in a case 5 C 3 DIN 41873
(TO-39). The collector is electrically connected to the case. This transistor is designed
for universal application up into the GHz range, e.g. for driver and output stages of
channel and band antenna amplifiers up to band V, as well as for vertical amplifier
output stages in broadband oscillographs.

Type | Order number il ‘ig
BFW16 A l Q62702-F319 I———’ - L%
| e
1352152 g g
Weight approx. 1.6 g
Dimensions in mm
Maximum ratings BFW 16 A
Collector-base voltage Veeo 40 \
Collector-emitter voltage
(Rge=50 Q) ‘ Veer 40 Vv
Collector-emitter voltage Veeo 25 \
Emitter-base voltage Veso 2 \
Collector current I 150 mA
Maximum collector current
(f=1 MHz) Icm 300 mA
Junction temperature T, 200 °C
Storage temperature IR —65 to +200 °C
Total power dissipation Pt 15 w
Thermal resistance
Junction to air Rinyamb <250 K/W
Junction to case thdcase <50 K/W

325



BFW16 A

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current BFW16 A
(Vego=20V; T, ,, =150 °C) Icgo <20 pA
Collector-emitter saturation voltage

(Ic=100mA) Vegsat') <0.75 \
Forward current transfer ratio

(I.= 50mA; V=5V) hee =25 -
(Ic=150 mA; Vee=5V) hee =25 -
Dynamic characteristics (7,.,,=25 °C)

Current-gain bandwidth product

(Ic=150 mA;

V=15V, f=200 MHz) f+ 1.2 GHz
Feedback capacitance

(Ic=10mA; V=15V;

f=1MHz) —Ci2e 1.7 pf
Collector-base capacitance

(Vego=15V; f=1 MHz) Ccso <4 pf
Power gain

(Ic=70 mA; V=18V, f=200 MHz) Go 16 db
(Ic=70 mA; V=18V, f=800 MHz) Gy 6.5 db
Noise figure

(Ic=30mA; V,=15V; f=200 MHz; R;=75 Q) NF <6 db

Total permissible power
dissipation R..=f(T)
W (R =parameter)

15

05

\
Rih ase
\
\

\ ||
ﬁtthmb \
AN

N
N
100 200°C
T

') For that characteristic passing at constant I through the point I.=110 mA; V ¢ =1V.
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BFW 30

NPN Silicon planar RF transistor

BFW 30 is an epitaxial NPN silicon planar RF transistor in a case 18 A 4 DIN 41876

(TO-72), designed for universal application up into the GHz range, e.g. for vertical
amplifiers in broadband oscillographs and for broadband antenna amplifiers. Terminals

E, B, C are insulated from the case.

| Order number
| Q62702-F 320

Type
BFW 30

Maximum ratings

Collector-base voltage
Collector-emitter voltage

Emitter-base voltage

Collector current

Maximum collector current (f=1 MHz)
Junction temperature

Storage temperature

Total power dissipation (7,,,, < 25°C)

Thermal resistance

Junction to air
Junction to case

rAANW

<&1M>

Weight approx. 0.4 g Dimensions in mm

BFW 30
Veso 20 \
Veeo 10 v
Veso 2.5 v
Ic 50 mA
Icm 100 mA
T, 200 °C
T, —651t0 +200 | °C
Rot 250 mwW
Rinsams <700 K/W
<500 K/W

thJcase
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BFW 30

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current
(Vego=10V)

Forward current transfer ratio
(Ic=25mA; V., =5V)
(Ic=50 mA; Ve=5V)

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product
(I.=50 mA; V.=5V; f=500 MHz)
Feedback capacitance

(Ic=2mA; Vee=5V,; f=1 MHz)
Collector-base capacitance
(Veso=5V; f=1 MHz)

Power gain

(Ic=30 mA; V..=5V; f=200 MHz)
(I1c=30 mA; V. =5V; f=800 MHz)
Noise figure

(Ic=2mA; Vee=5V; f=500 MHz; R =50 Q)

Total permissible power
mw dissipation Foi=f(Tams)

300
Ptu!
=™\
AN
200
\
\
N
100 \\
N\
B N\
0

0 100 2000C
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BFW 30
Tceo <50 nA
hee =25 -
Pee >25 _
fr 1.6 GHz
—Ci2e 08 pf
Cceo =15 pf
e 21 (=219) db
e 75 db
NF <5 db




BFW 92

NPN Silicon planar RF transistor

BFW 92 is an epitaxial NPN silicon planar RF transistor in a plastic package 50 B 3
DIN I‘t‘1 867 for use as RF amplifiers up into the GHz range, e.g. for broadband antenna
amplifiers.

Type | Order number
BFW 92 | 062702-F 321

Hole and terminals of chip

60
a7 N
4 B & b
- 1 e + ]
f :5.0.5, g 05|

E1|F
09x 016 20021 ¥
=

Material: Epoxy glass Weight approx. 0.26 g Dimension in mm
40 mm x 25 mm x 1 mm
Maximum ratings BFW 92
Collector-base voltage Veso 25 \
Collector-emitter voltage Veeo 15 \'
Emitter-base voltage Veso 25 v
Collector current I 25 mA
Maximum collector current
(f>1 MHz) Iewm 50 mA
Junction temperature T; 125 °C
Storage temperature IA —40to +125 °C
Total power dissipation Fot 130 mwW

Thermal resistance

Junction to ambient air Rinsamb | 400 | K/W
(when mounted on wafer)
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BFW 92

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current
(Vepo=10V)

Collector-emitter saturation voltage
(Ic=20 mA)

Forward current transfer ratio

(Ic= 2mA; V=1V)
(Ic=25mA; Ve=1V)

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product
(Ic=25mA; V=5V, f=500 MHz)
Feedback capacitance

(Ic=2mA; V=5V, f=1MHz)
Collector-base capacitance
(Vego=10V; f=1 MHz)

Power gain

(Ic.=10mA; V=10V, f=200 MHz)
(Ic=10mA; V=10V, =800 MHz)
Noise figure

(Ic=2mA; V=5V, f=500 MHz;
R,=50Q)

Total permissible power
mW dissipation A . =#(T,..)

150 1
Prat
\| Rihars £00 K /W
100 \\
\
50
| \
0
0 50 100 150°¢C
— ]

| BFW 92
Icso <50 nA
Veesat') <0.75 v
Pee 20 to 150 =
Pre >20 -
fr 16 GHz
—Ci2e 0.6 pf
Ccro 0.7 pf
G, 23 db
G» 1 db
NF 4 db

) For that characteristic passing at constant I through the point Ic=22mA; V  =1V.
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BFX 55

NPN Transistor for VHF output stages in antenna

amplifiers

BFX 55 is an epitaxial NPN silicon planar transistor in a case 5 C 3 DIN 41873
(TO-39). The collector has been electrically connected to the case. The transistor is
especially suitable for use in the VHF output stages of channel- and wideband antenna

amplifiers.

@05
Type | Order number 4
BFX 55 | Q60206-X55

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage

Collector current
Base current

Junction temperature
Storage temperature

Total power dissipation (7., =45 °C)

Thermal resistance
Junction to ambient air

Junction to case

13551 66y,

ol g

Weight approx. 1.5 g Dimensions in mm

BFX 55

Veeo 40 Vv
Veso 60 V
Veso 3.5 \
I 400 mA
Ig 100 mA
A 175 °C
T —65to +175| °C
F:ot 22 W
Rinsamb <220 K/W

thJcase §60 K/W

Circuit for measuring power gain
f=200 MHz (Transistor cooled by mounted radiator of R,,,=30 K/W)

e g e —

R=50Q

0N |

A I?,Toﬂpf !
I

-

-

nf

ISpf 21apt é
|

S

P—HRE=DOQ
S1ompf

1} ’];3' ’ p |

[l

143 4200 ~hpf l

! 2500

turn 0.5 CuLS (enameled, silk insulated copper wire)

Ly, 1
L; 3 turns 6.5 ), spacing 1.5 mm, 1
L2 2

J silvered Cu

0 turns 0.5 CuLS on Siferrit core B 63310-A 3004-X 025 transformed load resistance R, =450 Q
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BFX 55

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current (V.o =40 V)
Collector-base breakdown voltage
(Icgs=100 pA)

Forward current transfer ratio

(Ic=50mA; V,=5V)

Dynamic characteristics (7,,,,

Current-gain bandwidth product
(Ic=50mA; V. =15V)

Short-circuit feedback capacitance
(Ic=1mA; V=10V, f=1 MHz)

Power gain in common emitter circuit
(f=200 MHz; R =450 Q; see circuit)
(Ic=40mA; V.z=25V)

Output voltage on 60 Q

(Ic=40 mA; V5=25V; adjacent channel
interference separation=30 db)

=25°C)
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BFX 55

Icso <50 nA

Viarycss >60 \Y

hee 30 t0 160 -

fr >500 MHz
—Ciae 25 (<3.5) pf

G,. 16 db

Viyets 24 \Y

Prot

Total power dissipation B, =#(7)

W Ry, =parameter

! [
Xﬁnaaase ,,,,,,

\_|

. IR

=N\

200°C



BFX 55

Collector current Ic=f(V;,)
mA Vee=2V; T,,., =parameter

10°
Ie
o 125 15 25 -25°C
o
5 E Vee=tV l" . f l"
|
I
10’ / / l I
o
; HH
i}
10°
0 04 10V
Vi

Output characteristics Io=f(V¢¢)
ma Ies=parameter

o 018
016

01—

012

010

0.08

0.06

0.04

Iy=002mA

[ |

05 oV

Output characteristics Io=f(Vg)
mA Is=parameter

100
1%
? g 18112
]
| 10l
Pl
w0 =
| __.-08
07
o = :
w p—T"
d —05
30 0.4
03
20 - -
10 fg=01mA .~
T )|
0 [
0 10 20 30 4oV

=V

Output characteristics I =f(V.)
mA Vpe=parameter

50 ,
0680
078
Iy
1 0 / 078
A
( 0.77
30 —
I 076 |
yanll
20 075 ——1
0.7h I
10 R/ 073 |
072
Vgg=0.70V —|
0 [
0 02 04 06 08V
——— VGE
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BFX 55

Saturation voltage Vee.e=f(Ic)

Saturation voltage Vpe,..=f(Ic) Collector-base cutoff current

mA hee=20 A {cso=FTamp)
0 7 = — 10 =
= ] — —
5 ——1— ~ — ,
L J
/g :Fﬂ /I } %60, al_| ]
1025 — T = 2 =
o r a
1 ] ,
I : mlzé L =
ot { e sat Vg sat / =
Ssss= /
5 . | ! "
P;\ i \ " ! 2 i
| 1
H — T
1° IY | ! ] f B N
I ! ) 1[)0‘K ~ I
5 7 S e
i v
—
1 .
10’ A ] /LT
0 0zZ 04 08 08 10 12v 0 100 200°C
—* Vog sats Vpe sat —=Tom
c i .
p:gdr:'::: gi:?(;)ci;ndW|dth Short circuit feedback
V. =parameter Jf capacitance C,, =f(V_p)
5
T 700
600 25—
i S i
500 /J/ mm———— \i
- — Y ;;\’\ S
7 TR
0o | .
,_<_J_.(‘<444¥ \l
300 EEE _
I
200
100 |
0 .
0 50 100 150mA
—
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BFX 59

NPN Transistor for low-power driver and output

stages in antenna amplifiers

BFX 59 is an epitaxial NPN silicon planar RF transistor in a case 18 A 4 DIN 41876
(TO-72). The leads are electrically insulated from the case. BFX 59 is suitable for use
in low-power amplifier, driver and power stages at frequencies up to the UHF range.

Type ‘ Order number
BFX 59 | Q60206-X59

Maximum ratings

Collector-emitter voltage
Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation (7, =45 °C)

Thermal resistance

Junction to ambient air
Junction to case

o045 -4

*—135t1->-H2 g

Weight approx. 0.4 g Dimensions in mm

BFX 59
VCEO 20 V
o B
0’ 100 mA
I 30 mA
T 175 °C
7 —651t0 +175 | °C
Ro: 370 mwW
Rensam <650 K/W
Ryoom® <350 K/W

thJcase
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BFX 59

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current (V.5,=20V)
Collector-emitter breakdown voltage
(Iceo=10mA)

Emitter-base-breakdown voltage
(Iggo=10 pA)

Dynamic characteristics (7,,,,=25 °C)

Short circuit forward current transfer ratio
(Ic=10mA; V=10V, f=1kHz)
Current gain-bandwidth product
(Ic=8mA; V.,=10V; f=100 MHz)
(Ic=20 mA; V,;=10V; f=100 MHz)
Short circuit feedback capacitance
(Ic=1mA; V z=10V; f=1 MHz)
Feedback time constant

(Ic=10mA; V.z=10V; f=30 MHz)
Noise figure

(Ic=3mA; V..=10V,;

f=200 MHz; R, =60 Q)

(Ic=3mA; V,.=10V;

f=300 kHz; R,=300 Q)
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BFX 59

Icgo 0.3(£10) nA

Visriceo >20 %

Visrreso >3 A

hoye 30 to 200 -

f; 900 (>600) MHz

f; 1000 (>700) MHz
—C5e 0.4 t0 0.6 pf

I " Coc | 4 ps

NF 3.4 (<4.5) db

NF 2.6 db



BFX 59

Total power dissipation
mw Roe=f(T); Ry,=parameter

400

Prot \

P e

300 \

N
AN \ Piniacase

\

200 \Rmaamu \

N

N

ANEEAY

X

100 \

A A

Short-clrcui%fcnadl;Fck)
capacitance =
o Ie=1mA; f=1 Mtiz Ves

200°C

15
-

f I

"C = TmA

Gog

- Vg

20V

Output characteristics Io=f(V,¢)
mA I,=parameter

20 T T
DA T 6014
2 /Il/ /LL(
S
[c P ']lfU}LA
[} A - /"4/
15 e 120pA
| — '4/\/
— o [
= g
Pl LT |
i~ |
[ |
|~ EOuA
e
05 - 40pA
T
|
fg=20 LA
1]
0 10 20v
— Ve

Current gain bandwidth
product f=f(I.)
MHz f=100 MHz

1200

1000 ~
fr all

T 800 ——/

600

400

200

0 0 20 30mA

-1
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BFX 59 F

NPN Transistor for driver and output stages in
antenna amplifiers

BFX 59 F is an epitaxial NPN silicon planar RF transistor in a case 18 A 4 DIN 41876
(TO-72). The leads are electrically insulated from the case. BFX 59 F is suitable for
use in low-power driver and output stages up to the UHF range, especially at a higher
collector current.

E B C
Type | Order number ,)/? e
BFX59F | Q60206-X59-S5 Y 8

case
25403
Weight approx. 0.4 g Dimensions in mm

Maximum ratings BFX59 F
Collector-emitter voltage Veeo 20 \
Collector-base voltage Veso 30 \
Emitter-base voltage Veso 3 \
Collector-current I, 100 mA
Base current Ig 30 mA
Junction temperature 7 175 °C
Storage temperature T, —651t0 +1756 | °C
Total power dissipation
(T as6 =45 °C) Rt 370 mW
Thermal resistance
Junction to ambient air Rinsamo <650 K/W
Junction to case Rinscase <350 K/W
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BFX 59 F

Static characteristics (7,,,,=25 °C)

Collector-base cutoff current
(Veso=20V)

Collector-emitter breakdown voltage
(Iceo=10mA)

Emitter-base breakdown voltage
(Iego=10 pA)

Dynamic characteristics (7,,,=25 °C)
Short-circuit forward current transfer ratio

(Ic=10mA; V=10V, f=1kHz)
Current-gain bandwidth product
(Ic= 8mA; V,=10V; =100 MHz)
(Ic=20mA; V..=10V; f=100 MHz)
(Ic=35mA; V.. =10V; f=100 MHz)
Short-circuit feedback capacitance
(Ic=1mA; Vg=10V; f=1 MHz)
Feedback time constant

(Ic=10mA; V.3=10V; f=30 MHz)
Noise figure

(Ic=3mA; V=10V;

f=200 MHz; R =60 Q)

(Ic=3mA; V=10V,

f=300kHz; R;=300 Q)

| BFX59F
Icgo 0.3 (£10) nA
Viericeo >20 \
Vierieso >3 \Y
hyie 30 to 200 -
f+ 900 (>600) MHz
fr 1050 (>700) MHz
fr 1000 (>700) MHz
—Cize 0.6 to 0.9 pf
hy Cpe | 4 ps
NF 3.4 (<4.5) db
NF 2.6 db
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BFX59 F

Total power dissipation R ,=f(T) Output characteristics I, =f(V,,)
W R, = parameter ma Te=parameter
20
0 | [ 200pA_Jt—TT60pA
Prt \ |
\ I ]
T ‘ =
LT
300 ] \\ T 15 —
\ U] wl
\indcase |
\\ R, N p i =T 50' A
200 thJamb \ 10 |2
NI | T 1]
N 1 B0LA
\ l T T |
100 \ 05 \ L 4OpA
.-._Vﬁl,, _l.f
\\ . L ——Ig= 20 pA-
N j(__ e
0 N\ 0 i
0 100 200°C 0 10 20V
-7 — Ve
Short-circuit feedback Current-gain bandwidth
capacitance C,,,=f(V.g) product f.=f(I.)
pF Ie=1mA; f=1 MHz Myz f=100 MHz
15 [ L [ 1200
[ ]
f=1mA ——— s
p ¢ N 1000 g
28 f ’ - fr /
T | / \\
10 T 800 \
N\ T \
\\
L 800
S~ | Veg=1ov
h
05 — 400 rﬁ
— -
200
I
0 0
0 10 20V 0 ] 20 30 40 50mA
— Vs I

340



BFX 60

NPN Transistor for RF amplifier stages

BFX 60 is an epitaxial NPN silicon planar RF transistor in a case 18 A 4 DIN 41876
(TO-72), with different lead arrangement however. The leads are electrically insulated
from the case. The transistor is particularly suitable for common-emitter RF amplifier
stages.

B EC
9045 ¥ WI
Type | Order number =\=‘——-:itj§ ,)/? ) B
BFXG0 | 060206-X60 3 Gﬂﬁ:}jﬁ/ ;
135 41 —wia52 g 25473
Weight approx. 0.4 g Dimensions in mm
Maximum ratings BFX 60
Collector-base voltage Veso 40 \
Collector-emitter voltage Veeo 25 \'
Emitter-base voltage Veso 4 \
Collector current Ic 25 mA
Junction temperature T, 175 °C
Storage temperature T, —65to +175 °C
Total power dissipation (7_,,,=25 °C) Piot 370 mwW
Thermal resistance
Junction to ambient air Rinsamb <650 K/W
Junction to case Rinicase <350 K/W
Static characteristics (7,,,,=25 °C)
Forward current transfer ratio
(Ic=7 mA; Vge=10V) hee 100>50 —
Base-emitter voltage (Ic.=7 mA; Ve,=10V) Vee 0.74<0.9 \
Base current (Vep==2V; —1;=20 mA) Ig <13 mA
Collector-base cutoff current (V gs=40V) Icgs <100 nA
Collector-emitter breakdown voltage
(Icgo=2mA) Varyceo >25 \Y
Emitter-base breakdown voltage
(Iego=1 HA) Vieryeso >4 v
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BFX 60

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product l BFX 60 |
(Vee=10V; I.=5 mA; =100 MHz) fr 550 (>400) | MHz
Feedback capacitance

(Vee=10V; Ic=1mA; f=1 MHz) —Cipe | 0.23(<0.3) | pf
Noise figure

(Ic=2mA; V=10V, f=200 MHz; R =60 Q) NF 5 db

Forward transconductance y,,
at: l Ic=2mA; V=10V | I.=7mA; V;E=10V

f= 35 MHz | y,,,=67 mmhos; ¢,,,=—10° Va21o=140 mmhos; ¢,,,= —30:
f=100 MHz | y,,,=63 mmhos; ¢,,,=—37° Y21o=110 mmhos; ¢,,,=—60
f=200 MHz | y,,.=60 mmhos; ¢,,,=—60° Y21o= 80 mmhos; ¢,,,=—90°
Total power dissipation Re=f(7) Collector current I, =f(I,)

mw Ren=parameter mA Veg=10V

400 30 l ‘
P \ I l

\
300 \
\
N \Miniicase w |
A /
200 LA \ /
\Thjﬂmh \‘
N /
> /
\\ \ 1 /
100 \\ .
N /
N /
O 0 A 200°C 0 o
— 7 0 02 04 06 mA
— 1
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BFX 60

Output characteristics I =7(V¢)

Input characteristic 1;=£(V,,) Iy =parameter
UA V=10V mA (common emitter circuit)
500 30
I oL |
T 400 | » 04
"" /é — 03
o L
300 7/ ,/
/ 02
[~ 015
200 // |
Vo= 10V o~ 0
Ve _//"/\'
I
0 / : T —
/ , =]
/ IB =0.02mA
0 0 .
0 0.2 04 06 08 nv 0 10 20 0V
— =

Output characteristics I =f(V;¢)

Ig=parameter = Collector-emitter breakdown
mzsA (common emitter circuit) v voltage Vgg cen=f(Rs)

T : T 50

) \

T
o | j 04— ViBRicer
s g
— L 0.3 L \\\

A T h

Bl A C AN
/4 021 % N

A4 . e t— ™

Y A aamum ™

7[/ — 075

e ———
Uiy yird = 2
// 1 01 ’

I/ I e R R

7 .
51t/ s 0

// — 15=002mA

T 1
0t/ : - 0 ]
1 2 8 b v 10° 5 10 § 10° 5 10° kQ
’VUE ———»,{’B
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BFX 62

NPN Transistor for amplifier and oscillator stages

up to 1 GHz

BFX 62 is an NPN silicon planar transistor in a case 18A4 DIN 41876 (TO-72). T_he
leads are insulated from the case. The transistor is particularly suitable for amplifier
and oscillator stages at frequencies up to 1 GHz.

Type | Order number
BFX 62 | 060206-X 62

Maximum ratings

Collector-base voltage
Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature

Total power dissipation (T7,,,,<45 °C)

Thermal resistance
Junction to ambient air

Static characteristics (7,,,,=25 °C)

Forward current transfer ratio

(Ic=2mA; V,=10V)

Collector-emitter cutoff current
(Veey=30V; Vge=1V)

Collector-base cutoff current (V 55=20V)
Emitter-base-cutoff current (V go=4 V)

344

045
=

56,05

e

] ¢lt?—uu‘r,*
|
|

x J tage
1351 —wle52 g e

Weight approx. 0.4 g Dimensions in mm

BFX 62
Veso 30 \
\/CE.'O 20 V
‘I/an ;"2 VA
m
TF 175 °C
7. —~65to0 +175 | °C
Prot 130 mwW
RthJamb 1000 l K/W
hee 40 (>20) -
Icey <10 BA
Icgo 0.5<50 nA
Igso <10 pA



BFX 62

Dynamic characteristics (7,,,,=25 °C)

Current gain-bandwidth product

(Ic=2mA; V,=10V)

Feedback capacitance (Ic.=1 mA; V. =10V)
Feedback time constant

(Ic=3mA; V=12V, =30 MHz)

Power gain

(Ic=2mA; V,=10V; f=800 MHz;
R,=60Q; R, =2kQ)

Noise figure

(Ic=2mA; Ve =10V; =100 kHz; R,=300Q) NF
(Ic=2mA; Vo, =10V; f=100 MHz; R,= 60 Q) NF
(Ic=2mA; Vo,=10V; =800 MHz; R,= 60 Q) NF

Total power dissipation
mw Ptot=f(ramb)
200

Prot
T 160
\
N\
100 \\
\Rm;}amb
N
\\
50 N\
AN
\\
A
0 AN
0 100 200°C

—Imy

BFX 62
fr 675 MHz
—Ciae 0.28<(0.35) pf
Iyy - Cpe | 2.5 ps
G, 12,5 (>9) db

4 db

3 (<4.5) db

5 (<6.5) db
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BFX 89

NPN Transistor for antenna amplifiers

BFX 89 is an epitaxial NPN silicon RF transistor in a case 18 A4 DIN 41876 (TO-72).
The leads are electrically insulated from the case. This transistor is suitable for general
applications and, for instance, for use in antenna and RF amplifiers up into the GHz

range.
Type ] Order number
BFX 89 | 062702-F296

Maximum ratings

Collector-base voltage
Collector-emitter voltage (Ry. <50 Q)
Collector-emitter voltage

Emitter-base voltage

Collector current

Maximum collector current (£<1 pus)
Junction temperature

Storage temperature

Total power dissipation (7,,,,=60 °C)

mb
Thermal resistance

Junction to ambient air
Junction to case

Static characteristics (=25 °C)

Collector-base cutoff current (V,;,=15V)

Collector-emitter saturation voltage
(Ic=20mA)

Static forward current transfer ratio
(Ic= 2mA; V.=1V)
(Ic=25mA; V =1V)

346
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,,__.ﬁ,

-—135:1—

‘52_03”

Weight approx. 0.4 g Dimensions in mm

BFX 89
VC:BO 30 V
Veen 30 v
Veeo 15 v
Viso 2.5 Vv
Ic 25 mA
Ten 50 mA
T, 200 °C
T, —65to0 +200 | °C
P.. 200 mW
Ripsams | S700 K/W
R‘thJcase §400 K/W
Iego <10 nA
VeEsat <0.75 \
hee 20 to 150 -
hee 20 to 125 —



BFX 89

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product BFX 89

(Ic= 2mA; V=5V, f=500 MHz) fr 1 GHz
(Ic=25mA; V; =5V; =500 MHz) fr 1.3 GHz
Feedback capacitance

(Ic=2mA; V=5V, f=1MHz) —Cize 0.6 pf
Collector-base capacitance

(Vee=10V; I.=0; f=1 MHz Cecoo <1.7 pf
Noise figure (Ic=2 mA; V. =5V)

(f=200 MHz; R,=100 Q) NF 3(54) db
(f=500 MHz; R,= 60 Q) NF £6.5 db
(f=800 MHz; R = 60 Q) NF 7 db

Total permissible power
mw dissipation R, =(T)

300
Plot
200 \
\ \’?t Joase
AN
Rth]u:h\~ \
100 ; \\ \
\\
A\
0
0 50 109 150 200°C

—7
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LNot for new development |

BFY 33, BFY 34 (2N 1613); BFY 46 (2N 1711)

NPN-Transistors for universal RF application

BFY 33, BFY 34 and BFY 46 are double-diffused planar NPN silicon RF-transistors in a
case 5 C 3 DIN 41873 (TO-39). The collector is electrically connected to the case.
The transistors are for universal application.

BFY 34 corresponds to type 2 N 1613;
BFY 46 corresponds to type 2 N 1711.

Type | Order number
BFY 33 Q60206-Y33
BFY 34 Q60206-Y34
BFY 46 Q60206-Y 46

Maximum ratings

Collector-emitter voltage
(Icgo =30 mA)
Collector-emitter voltage
(Rge<10Q)
Collector-base voltage
Emitter-base voltage
Collector current
Junction temperature
Storage temperature
Total power dissipation
(Toase=45 °C)

ase =
Thermal resistance

Junction to ambient air
Junction to case

348

805
=

L13‘5 1

Weight approx. 1.5 g

: +A

8.4

Dimensions in mm

BFY 33 BFY 34 BFY 46
Voo 24 30 30 v
Veen 30 50 50 Vv
Veso | 50 75 75 v
Veso 7 7 7 Vv
Ic 500 500 500 mA
7, 200 200 200 °C
A — 65 to +200 |— 65 to +200 |65 to +200| °C
P 2.6 2.6 2.6 w
Rensams| <220 <220 <220 K/W

<60 <60 <60 K/W

thJcase



BFY 33, BFY 34

Static characteristics (7,,,=25 °C)|BFY 33

At a collector voltage of V..=10V and the collector currents stated below, the
following data apply:

[ Not for new development I

Ie Iy hee Vaesat”) Voesat )
mA mA Ic/1g \) \Y
10") <0.29 >356" - -
150") <3.75 >40" — —
150 15 10 0.95 (<1.3) 0.6 (<1.5)"
500") <25 >20" — —
Collector-base cutoff current (V zo,=40V) Icgo 0.8 (<20)" | nA
Collector-emitter breakdown voltage
(Icgr=100mA; Rge£10 Q) Vigrycen >30 \
Collector-base breakdown voltage (I¢go=100 pA) Vgpicro >50 \Y
Emitter-base breakdown voltage (I 5,=100 pA) (BR)EBO >7 \
Static characteristics (7,,,,=25 °C) |BFY 34
For a collector voltage V=10V and the listed collector currents I:
IC IB hFE VBEsats) VCEsata)
mA mA I /1g
0.01 <0.656 - 10-3 35 — -
0.1 2 (<5)-10"3 50 (>20) - -
10") 0.29 (<0.5)2) 35 (>20) - -
10") 0.125 (< 0.29) 80 (>35) - -
150") 1.25to 3.75 40 to 120" - -
150 15 10 0.95 (<1.3) 0.6 (<1.5)"
500") 9.1 (< 25) 55 (>20)" - —

Toms | 150 | 25 °C
Collector-base cutoff current
(Vcpo=60V) Icso - 0.3 (<10)* | nA
Collector-base cutoff current
(Vego=60V) Icso -04 (<10) | — HA
Emitter-base cutoff current
(VEBO=5V) IEBO - 0.05 (<10)* nA

') Measured with impulses: impuise length 200 us; duty cycle <0.01
2) For 7,,,,= —55 °

3) The transistor has been cverdriven to such an extent that the DC current gain has fallen to a value heg=10
“ AQL=0.65%
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r Not for new developmentj

BFY 34, BFY 46

Static characteristics (7,,,,=25 °C) |BFY 34

Collector-emitter breakdown voltage (I..o=30 mA) Vismiceo >30 \
Collector-emitter breakdown voltage
(Icea=100 mA; R e <10 Q) Vigrycen >50 \
Collector-base breakdown voitage (Iozo= 100 pA) l/(BmCBo >75 \
Emitter-base breakdown voltage (I.5,=100 pA) (BRIEBO >7 \Y
Static characteristics (7,,,,=25 °C)
For a collector voltage of V.;=10V and the listed collector currents I:
IC IB hFE VBEsats) VCEsata)
mA mA Ic/1g \
0.01 0.167 (<0.5) - 1073 | 60 (>20) - -
0.1 1.256 (<2.9)-107° | 80 (>35) - -
10") 0.154 («2.9)2) 65 (>35) - -
10") 0.077 (< 0.134) 130 (>75) - -
150") 05to15 100 to 300" - -
150 15 10 0.95 (<1.3) 0.5 (<1.5)"
500") 6.67 (<12.5) 75 (>40)* -~ -

Tamb 150 25 °C
Collector-base cutoff current
(Vego=60V) Iceo — 0.3 (<10)* nA
Collector-base cutoff current
(Vepo=60V) Icgo 04 (<10) - HA
Emitter-base cutoff current
(Vego=5YV) Iego ) — 0.05 (<5)* nA
Coliector-emitter bhreakdown voltage
(ICEO=30 mA) ‘/(BR)CEO >3O V
(Icen=100 mA [Impulse]; R <10 Q) Vismcen >50 v
Collector-base breakdown voltage
(cgo=100 pA) Viericso >75 Vv
Emitter-base breakdown voltage
({ego=100 pA) Vismeso >7 v

') Measured with impulses: impulse length 200 us; duty cycle <0.01

2) For T, ,,=—55°C

) TheLtragsistor has been overdriven to such an extent that the DC current gain has fallen to a value hee=10
" AQL=0.65%

350



BFY 33, BFY 34, BFY 46

|

Not for new development

—

Total power dissipation

Po.=F(T); R, =parameter
W BFY 33, BFY 34, BFY 46
3
N
\
2
\\
\inJcase
N
1
N \
T~y
™~ Fingamy \‘
RN
0
0 100 200°C
T

Collector-base cutoff current
vs. temperature Icgo="(T,mb)

104

A BFY 33, BFY 34, BFY 46
2.
7
103 L
v 7
102 b ]
7 7 e/
¢ 7
10! Rd P //
= ==
RV -4V (BFY3) 1
¢ =
10° /| Vopy-60V (BFY3446)
/ — Typical curve
- / r — — limit curve
014 Ll l1d
50 100 150°C

— Tams

Permissible pulse load

K Ttnycase =f{t); v=parameter
w BFY 33, BFY 34, BFY 46
102 { } 1T
% T
E —
Tthdcase >
T 0.2 | bttt //’
e
o 01 7
5 ogs iV7 4
/|
|
002 A7
—l7/
100 00114
ll
5 7] 7 T
0.008] v=l nl
/ ‘ir ]
=0
oD L L \ LA

o5 % w3 w2 w1 100

—

Current-gain bandwidth
product f.=f(I.)
Ve =parameter

MHz BFY 33, BFY 34, BFY 46
150
Ve=16V(BFY46) ]
P (AN
T l 5V>,»4"""\\ \
NN
T 100 AR
 Z e\
v N
I5v
/ 10V
A VoE = 5V (BFY33,34
V
50
»
0
10° 5 10 5  10°mA

351



r Not for new development ‘

BFY 45

NPN Transistor for lower-power switching
applications

The BFY 45 is a silicon double-diffused NPN planar transistor in a case 5C3 DIN
41873 (TO-39). The collector is electrically connected to the case.

The BFY 45 is designed for low power, high voltage switching applications, e.g. for
the control of Nixie and similar glow-discharge indicator tubes.

05
Type | Order number = %*
BFY 45 | 060206-Y45
te—135 61— 6.9,
Weight approx. 1.5 g Dimensions in mm

Maximum ratings BFY 45
Collector-emitter voltage Vero 90 \
Collector-emitter voltage Vees 140 \
Emitter-base voltage Veso 5 Vv
Collector current I 30 mA
Emitter current -1 35 mA
Base current Iy 5 mA
Junction temperature T, 200 °C
Storage temperature T, —551t0 +200 | °C
Total power dissipation (7,,,,=25 °C) P.o: 25 w
Thermal resistance

Junction to ambient air R samb £250 K/W
Junction to case R icase <70 K/W

Static characteristics (7,,,,,=25 °C)
For the text condition stated below, the following data apply:

I¢ Vee Iy hee Vae

mA \' HA Ic/1g \

10 10 167 (<250) 60 (>40)" 0.7

10 1 <1000 >10 0.75

0.1 1 <6.7 >15 0.58
Collector-emitter cutoff current (Vs =140V) I .o <100 nA
Collector-emitter breakdown voltage

(Iceo=3 mA) Viericeo >90 v
Emitter-base breakdown voltage

(Iego=10 pA) Viemeso >5" v
Dynamic characteristics (7,,,=25 °C)

Current gain-bandwidth product

(Ic=10mA; V =10V; f=100 MHz) fy 130 MHz
Collector base capacitance (Vg =10 V) Ceeo 2.8 (<3.5) pf

* AQL=0.65%
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BFY 45
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L Not for new development ]

BFY 45

Collector-emitter cutoff
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BFY 90

NPN Transistor for antenna amplifiers

BFY 90 is an epitaxial NPN silicon planar RF transistor in a case 18 A4 DIN 41876
(TO-72). The leads are electrically insulated from the case. This transistor is suitable
for general application up into the GHz range, e.g. in antenna and RF amplifiers.

B
Type | Order number N =B
BFY 90 | 062702-F297 i
25400

Weight approx. 0.4 g Dimensions in mm
Maximum ratings BFY 90
Collector-base voltage voltage Veso 30 \Y
Collector-emitter voltage Veer 30 \
Collector-emitter voltage Veeo 15 \
Emitter-base voltage Veso 25 \
Collector current I 25 mA
Maximum collector current (t<1 ps) Igm 50 mA
Junction temperature 7 200 °C
Storage temperature T, —65to +200 | °C
Total power dissipation (7,,,<60 °C) Piot 200 mw
Thermal resistance
Junction to ambient air Rihiamb <700 K/W
Junction to case Rinscase <400 K/W
Static characteristics (7,,,=25 °C)
Collector-base cutoff current
(Vego=15V; 1.=0) Icgo <10 nA
Forward cutrent transfer ratio
Uc=2mA; V=1V) hee 25 10 150 -
(Ic=25mA; Ve =1V) b 20t0 125 -
Collector-emitter saturation voltage')
(Ic.=20 mA) Vegsat <0.75 \'

') Applicable to that characteristic going through point Io =22 mA, V=1V at constant I,
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BFY 90

Dynamic characteristics (7,,,,,=25 °C)

Current-gain bandwidth product BFY 90

(Ic= 2mA; V=5V, f=500 MHz) fr =11 GHz
(Ic=25mA; V=5V, r=500 MHz) fr <14 GHz
Feedback capacitance

(Ic=2mA; V=5V, f=1MHz) —Ci24 0.6 (£0.8) pf
Coltector-base capacitance

(Veg=10V; I.=0; f=1 MHz) Cceo <15 pf
Noise figure

(Ic=2mA; V=5V)

(f=100kHz; R =R_,.) NF <4 db
(f=200 MHz; R =R ;) NF 2.5 (£3.5) db
(=500 MHz; R.=50'Q) NF <5 db
(f=800 MHz; R,=50 Q) NF 5.5 (£6.5) db
Attainable power gain

(Ic=14mA; V=10V, f=200 MHz) Goont 22 db

Total permissible power
W dissipation B, =£(T)

A
l

| \
200 ,
i

100

i} 50 100 150 200°C

— ]
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BSV 15, BSV 16, BSV 17

PNP-Transistors for switching applications

BSV 15, BSV 16 and BSV 17 are silicon planar PNP epitaxial transistors in a case 5 C 3
DIN 41873 (TO-39). The collector is electrically connected to the cases. The transistors
are particularly suited to AF amplifiers and for AF switching applications.

Type Order number 05 n
BSV15-6 Q82702-S 207 e e
BSV15-10 QB52702-5208 D +'_" B
BSV15-16 QB32702-S209 T
BSV 16-6 Q62702-5210 s iy,
BSV16-10 Q62702-s211 '
BSV 16-16 Q62702-8212 Weight approx. 1.5g Dimensions in mm
BSV17-6 Q62702-S213
BSV17-10 Q62702-S214
Maximum ratings BSV 15 BSV 16 BSV 17
Collector-emitter voltage  — Vo 40 60 80 \%
Collector-emitter voltage = — V¢ 40 60 90 \
Emitter-base voltage —Veso 5 5 5 \
Collector current —~1Ic 1 1 1 A
Base current —Ig 0.2 0.2 02 A
Junction temperature 7, 200 200 200 °C
Storage temperature T, —65to —65to —65to

+200 +200 +200 °C
Total power dissipation
(T.ase =25 °C) P 5 5 5 w
Thermal resistance
Junction to ambient air Risame | £200 <200 <200 K/W
Junction to case thicase | =35 <35 <356 K/W
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BSV 15, BSV 16, BSV 17

Static characteristics (7,,,,=25°C)

The transistors BSV 15, BSV 16 and BSV 17 are classified in groups of DC current gain
at I.=100 mA, V. ==1V which are indicated by figures of the DIN-R 5 series. For the
conditions stated below, the following data apply:

Type BSV15 BSV 15 BSV15 BSV 15
BSV16 BSV16 BSV 16 BSV 16
BSV17 BSV17 BSV 17

hee group | 6 10 16

I. hFE Pee hFE Vae

mA Ie/lg Ic/lg Ic/lg v

0.1 44 (>15) 75 (>20) 120 (>30) -

100 63 (40 to 100) | 100 (63 to 160) | 160 (100 to 250)| <1

500 40 (> 20) 55 (>25) 85 (>35b) 0.85 (0.7 t0 1.4)

Static characteristics (7,,,,=25 °C) BSV15 | BSV16 | BSV17

Collector-emitter saturation voltage

(—1.=500mA; I,=25 mA) —Vegsar | 02510110.26101| 0.26t01|V

Collector-emitter cutoff current

(—Vee=40V) —Iegs <100 — - nA

Collector-emitter cutoff current’

(—Vee=40V; 7,.,=150°C) —Jces <50 - - pA

Collector-emitter cutoff current

(—Vee=60V) —Ices - <100 - nA

Collector-emitter cutoff current

(—Vee=60V; 7,.,=150°C) —Ices —_ <50 - pA

Collector-emitter cutoff current .

(—Vee=80V) —Ices - - <100 nA

Collector-emitter cutoff current

(—Vee=80V; T,,,=150°C) —Icgs - - <50 pA

Emitter-base cutoff current

(—Vegg=4V) —Igpo <50 <50 <50 nA

Collector-emitter cutoff current
(—Vee=40V; —V; =02V;
T.mp =100 °C) —Icex <50 - - pA
Collector-emitter cutoff current
(—Vee=60V; —V;.=02V;
Tymp =100 °C) —Icex | — <50 - BA
Collector-emitter cutoff current
(—Vee=80V; V=02V,
T.mp=100°C) —Ieex - - <50 A
Collector-emitter reverse voltage
(~Icg=50 mA; Imp.=200 psec. 1%) —Voro | >40 >60 >80 \
Collector-emitter voltage

(—Ice=10pA) —Vees >40 >60 >90
Emitter-base reverse voltage
(=Ig=10pA) —~Vigo | >bB >5 >5 \

368



BSV 15, BSV 16, BSV 17

Dynamic characteristics (7, =25 °C)

mb
Current-gain bandwidth product
(Ic=50mA; V=10V, 20 MHz)
Collector-base capacitance
(Vego=10V; Ic=0; f=1 MHz)
Emitter-base capacitance
(Vego=0.5V; I.=0; f=1 MHz)
Dynamic short circuit forward current
transfer ratio

Ie=1mA; V=5V, f=1kHz)
Switching times:

Switch-on time

(Ic=100mA; Ig,~ ~I5,~5 mA)
Storage time

(Ic=100mA; I~ —Ig,=5 mA)

Fall time

(Ic=100 mA; Iy,~ —I5,~5 mA)

BSV15

BSV16 BSV17
f; >50 >50 MHz
Cceo 20 (<30) | 16(<2b) | pf
Cero 180 180 pf
hy, >20 >20 -
ton <500 <500 ns
t, <500 <500 ns
t <150 <150 ns
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BSV 15, BSV 16, BSV 17
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BSV 15, BSV 16, BSV 17

Permissible pulse load Static forward current transfer
Tingcase=F(1) ratio hy.=f(I;)
v=parameter Vee=1V; 7,,,, =parameter
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BSV 15, BSV 16, BSV17

A I=f(vcE) Tcase™
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The permissible operating ranges apply to single pulses (v=0). For pulse sequences the power dissipation
has to be reduced in accordance with the diagram “permissible puise load”.
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BSV 15, BSV 16, BSV 17
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BSV 15, BSV 16, BSV 17

Collector-emitter saturation
voltage Vep,,.=f(I¢)
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BSV 65

NPN Transistor for switching applications

BSV 65 is an epitaxial NPN silicon planar switching transistor in a case 23 A 3
DIN 41689 (SOT-23) for thick and thin film circuits. It is particularly suitable for
logical applications in microelectronics and hybrid IC’s.
The type BSV 65 is identified by the letter “F", while the following letters “A” and “B"*
refer to the static forward current transfer ratio group.

Type | Code l Order number 1005 T£005
BSV65 FA | FA Q62702-S347 E | gk geams
BSV 65 FB ‘ FB ' Q62702-S348 EE T a8
| =8
H—3
oueom | 1

‘*3-0.15 s 12 -036

Weight approx. 0.02 g
Dimensions in mm

Maximum ratings (7,,,,=25 °C) BSV 65
Collector-emitter voltage Veeo 15 \
Collector-base voltage Veso 20 \
Emitter-base voltage Veso 5 \
Collector current I 150 mA
Base current Ig 30 mA
Junction temperature T 150 °C
Storage temperature 7i —551t0 +1256 °C
Total power dissipation

(T,mp =45 °C) on glass substrate

(7x7x1mm) P 150") mwW
Thermal resistance on:

Glass substrate (7 x 7 x1 mm) Rensame <700 K/W
Ceramic substrate (30 x 12x 1 mm) Rihsamb <450 K/W
Glass-fiber substr. (30x12x 1.5) Rinsamb <450 K/W

') The permissible total power dissipation is determined by the respective thermal resistance depending on

. . . Tomax— T
mounting, in accordance with A, =—imax _amb
thJamb
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BSV 65

Static characteristics (7,,,,=25 °C)

Forward current transfer ratio
(Vee=0.35V; I.=10mA) (FA)

Collector-emitter saturation voltage
(Ic=10mA; Ig=1mA)
Base-emitter-saturation voltage
(Ic=10mA; I;=1mA)
Collector-base cutoff current

(Vcao= 15V)

(Vego=15V; T,
Collector-emitter breakdown voltage
(Iceo=10 mA)

Collector-base breakdown voltage

(Icpo=14A)

Emitter-base breakdown volitage
(Igpo=10pA)

Dynamic characteristics (7,,,, =25 °C)
Current-gain bandwidth product
(Vee=10V; Ic=10 mA; f=100 MHz)
Collector-base capacitance

(Vcso=5 V)

Switching times
(Ic=10mA; I;;,=3 mA;
—Ig,=1.5mA; R =270Q)

Storage time

(Uc=Ig,=Ig,=10mA; R =1kQ)

366

we=125°C)

BSV 65

hee 40 to 300 -
Hee 75 to 300 -
Veesar <0.3 \'%
Vegsat <09 \'
Icgo <500 nA
Icgo <30 pA
Vismiceo >15 v
Vismceo >20 vV
Visryeso >5 V.,
fr > 280 MHz
Ceeo <5 pf
t,, <20 ns
ot <40 ns
t <20 ns




LNot for new developmenTl

BSW 13

NPN-Transistor for switching applications

The BSW 13 is an epitaxial NPN silicon planar transistor in miniature design and in a
plastic case (U-32). It is suitable for use in compact logical applications, especially
for thick and thin film circuits. (The type is marked by a brown and the current gain

by a white or red stripe on the case).

Mounting instructions: For mounting, the leads may be shortened to a minimum
of 2.6 mm. With this lead length, the maximum soldering temperature permissible is
T\ max 240 °C with a maximum soldering time of ¢, ., 2s. Used in potted building
blocks, the transistors may be expected to have a minimum thermal resistance of
Rinsamp, =450 K/W. In this case, a soldering length of L =5 mm is recommended.

Type ] Code | Order number
BSW 13 | red-brown Q62702-S119-X2
BSW 3 white-brown | Q62702-S119-X1

Maximum ratings (7,,,,=25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature

Total power dissipation (tape length=2.5 mm)

Thermal resistance (see diagram)

Junction to ambient air
tape length 1=2.5 mm
tape length =12 mm

current gain -~ 3
01x0.85

01x025 H

0.2+0.06

le—12,

Weight approx. 0.02g Dimensions in mm

BSW 13
VCEO 1 5 V
Veno |20 v
fese 30 oA

m

7 +125 °C
7 —55 to +125| °C
B, 160 mwW
Runsams | <500 K/W
Reome | <1200 K/W
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BSW13

Static characteristics (7, =25 °C)

(Veg=0.35V; I =10 mA) red-brown
white-brown

Collector-emitter cutoff voltage

(Ic=10mA; I;=1mA)

Base-emitter cutoff voltage

(Ie=10 mA; I;=1mA)

Collector-base cutoff current

(Vego=15V)

(Veso=15V; T,,,,=125 °C)

Collector-emitter breakdown voltage

(Iceo=10mA)

Collector-base breakdown voltage

(Ucgo=1nA)

Emitter-base breakdown voltage

(Iego=10HA)

Dynamic characteristics (7,,,=25 °C)

Current gain-bandwidth product
(Veg=10V; Ic.=10 mA; f=100 MHz)
Collector-base capacitance (V.zo=5V)

Switching times

(Ic=10mA; Iz, =3 mA;
—15,=15mA; R =270Q)

Storage time (Io=1Ig,=Ig,=10mA;
Rcc=1kQ)

368

BSW13

hee 40 to 300 -
Aee 75 to 300 —
Veesat <03 \
Vaesat <0.9 \Y
Ieso <500 nA
Icgo <30 pA
Visriceo >15 v
Viricso >20 v
V’(BR)EBO > 5 V
fr >280 MHz
Ccro <5 pf
ton <20 ns
Lot <40 ns
t, <20 ns




| Not for new development J

BSW 13

Thermal resistance
R,,=f(lead length “L")

TN

K
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o
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Rin

500 4 T*
bt Infinitely good heat .
dissipation from the

*{‘ i 1 soldar joint on the %
I collector terminal .
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R ,ﬁ
O T T
b 8 10 12mm
-+~ [ead lengfh

Saturation voltage Vge,,.=f(Ic)
ma re=10 Veesae=f(Ic)

2 e e e
0 ffn T e =
[ YCEgat] "™ BEsat -+ ~T—
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— J
I e - S
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0 05 10 15V
— Viesat, Vaesat

Output characteristics Io =7(V¢)
I =parameter
(common emitter circuit)
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Collector-base cutoff current
Icso=f(Tamb); Vepo=20V
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=
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5 yi —— = limit curve
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BSX 45, BSX 46, BSX 47

NPN Transistor for AF amplifier and switching
applications

BSX 45, BSX 46,and BSX 47 are epitaxial NPN silicon planar transistors ina case 5 C 3
DIN 41873 (T0-39). Their collectors are electricaily connected to their cases.
The transistors are particularly suitable for AF amplifiers and AF switching applications
up to 1A

Type Order number 005
BSX 45-6 Q60218-X45-V6 ]
BSX 45-10 Q60218-X45-V10
BSX 45-16 Q60218-X45-V16
BSX 46-6 Q60218-X46-V6 13,5 41—
BSX 46-10 Q60218-X46-V10 o
BSX 46-16 Q60218-X46-V16 . . _
BSX 47-6 Q60218-X47-V6 Weight approx. 1.6 g Dimensions in mm
BSX47-10 Q60218-X47-V10
Maximum ratings BSX 45| BSX 46 | BSX 47
Collector-emitter voltage Veeo 40 60 80 \"
Collector-emitter voltage Vees 80 100 120 Vv
Emitter-base voltage Veso 7 7 7 \
Collector current I 1 1 1 A
Base current Iy 0.2 0.2 0.2 A
Junction temperature T, 200 200 200 °C
Storage temperature T, —65to | —66to | —65to

+200 | +200 +200 °C
Total power dissipation
(7,25e= 25 °C) P 5 5 5 w
Thermal resistance
Junction to ambient air Rinsamy | £200 | <200 <200 K/W
Junction to case Rinicase | =35 <35 <35 K/W

Static characteristics (7,,,,=25 °C)

The transistors BSX 45, BSX 46,and BSX 47 are classified in groups of static forward
current transfer ratio A, and identified by figures of the DIN-R 5 series.

Type BSX 45 BSX 45 BSX 45 BSX 45
BSX 46 BSX 46 BSX 46 BSX 46
BSX 47 BSX 47 - BSX 47

hee-Gruppe | 6 10 16

I¢ hee hee hee Ve

mA Ic/1, Ic/1g Ic/1g Y

0.1 28 (>10) 40 (>15) 90 (> 25) -

100 63 (40t0 100) | 100 (63 to 160)| 160 (100to 250) <1

500 25 (>15) 40 (> 25) 60 (> 35) 0.75t01.5

1000 15 20 30 1.3 (<2)
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BSX 45, BSX 46, BSX 47

Static characteristics (7,,,,=25 °C) BSX 45 {BSX 46 { BSX 47

Collector-emitter
saturation voltage
(Ic=1A; heg=10) Veesat 0.7 (<1)[0.7 (<1) - \)
Collector-emitter
saturation voltage

(Ic=0.5A; hep=20) Veesat - - 0.5 v
(<0.9)

Collector-emitter cutoff current

(Vees=60V) Ices 1(<30) |1 (<30) - nA

Collector-emitter cutoff current

(Vees=60V; T,,.,,=150 °C) Ices 1(<10) |1 (<10) - pA

Collector-emitter cutoff current

(Vees=80V) Ices - - <30 nA

Collector-emitter cutoff current

(Vees=80V; 7,,.,,=1560°C) Tecs — - <10 pA

Collector-emitter cutoff current

(Vee=60V;

Vee=0.2V; 7,,,,=100°C) Tcex <50 <50 - pA

Collector-emitter cutoff current

(V.e=80V;

Vge=0.2V; 7,.,=100 °C) Tcex - - <50 pA

Emitter-base cutoff current

(Veao=5V) Iiao <10 <10 <10 nA

Collector-emitter breakdown
voltage (I..=50 mA;
pulse length=200 us;

duty cycle 1%) Vigryceo | >40 >60 >80 \'
Collector-emitter breakdown

voltage (I.gs=100 pA) Visryces | >80 >100 >120 \
Emitter-base breakdown

voltage (/5o =100 pA) Visreso | >7 >7 >7 A

Dynamic characteristics
Current-gain bandwidth product

(I.=50mA;

Vee=10V; f=20 MHz) fr >50 >50 >50 MHz
Collector-base capacitance

(Vego=10V; =1 MHz) Cecso <25 <20 <15 pf
Emitter-base capacitance

(Vego=0.5V; f=1 MHz) Ceso <80 <80 <80 pf

Noise figure (I.=100 pA;
Vee=10V; f=1kHz;

A4f=200Hz; R,=1kQ) NF 35 35 35 db
Switching times:
1.=100 mA;

8, & —IazzS mA ton <200 <200 <200 ns

Lo <850 <850 <850 ns
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BSX 45, BSX 46, BSX 47

Circuit for measuring switching times

Vgg Yoe
-5V +20V

TR
10us gst.
b L fr5ns
fh<t8ns Z=100kS2
fe<tins 50 BAY63
Ri=30Q
> T C

Total power dissipation P, =f(T)
Vee=parameter

v BSX46
5 OE=
1-20V.
i
_25\1 \
"TEEN
Prot v
P e
60V N
\
\
z \\’L"TnJcase—
AN
1 Rm:lanb - N\
——
s \
0 0
0 100 200°C
— T
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Total power dissipation A, =f(7)
V.e=parameter

Ve BSX 45
_13\1!\
|
20V AN
A
A Y
Pt FROV N\
|
! 3L \\
L4OV.
AN
\
v \,
4 \\Rihﬂcase |
\
\
1 Ringamb \
— \
0 T
0 100 200°C
— 7
Total power dissipation R, =f(T)
Ve = parameter
Vees BSX47
20V ]
I
RN
'25V| \
b 1 30V \
Prot &Ovl
T ; 50V o
|80V \
\
\
2 Niteasa
3\
\
1 Fitgams N
\ \
0
0 100 200°C
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BSX 45, BSX 46, BSX 47

Permissible pulse load
Ienycase =f(1); v=parameter

Jv<7 BSX 45, BSX 46, BSX 47
102
5
LOS il
0l A
" asef g
femaret=t1]
T 008 T
f
10° l0.02 Z
e
WA 1
st g P4
o9 vt L] I:Kp it
07 Y i
5

08 1% ot wd w? ! W

——f

Static forward current transfer
ratio hee=F(I¢)
ce™

BSX45-10, BSX46-10, BSX47-10

1 11 llll!ll I_‘L, N
Il ——typical ctnwm-}
b — —limitcurve at Tymb=25°C
T
"re ;=v==%l== T[]
T 102 | sp N \HH
HHHIE x 5:::ﬁﬁ
ot A N
g sl N
50°C
prs S§25°r:
7 350°C
10" L
5
100 m
107 10° o' 10 10° mA

— /C

Static forward current transfer
ratio h..=f(I;)
ce=1V

BSX45-6, BSX46-6, BSX47-6

10° B T
NERBEEMIII 1 13T 11
T 1T 1
typical L1} A
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— —limit curve at Tapp25°C]
Prg L L
102 2
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ST I%%ﬂ?ﬂi" F<Z6°C e= "]
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Static forward current transfer
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BSX 45, BSX 46

Permissible operating range

1.=f(V,
¥ Veg) °C)

A case

) BSX 45
10 - -
=
b
1 [T
,IG
? \q ms
| 00 h - 02
= SIS 0‘3:_‘:~
5 AN w
SRR
N NG
3
\\\\ ¢ 20
10 T
07 H 1002
5 Tease =60°C DO ¢
A
— AN
2
0t L
100 510 5 10%v
Ve
;’ern;(\‘i/ssi)ble operating range
(7....=80°C)
A BSX 46
W — . i
T
il T
5
-
0 ms |
Tm” — < 0]
: = e
§ R RN NN T 2
N\ N TN 35
\ NN 1
3 1120
) \ N\
R==—s=: N
1 100
I " 86
P T 0 0C3,
T
10’ZL I
100 5 10 B 1%V
Ve

The permissible operating ranges apply to single puises (v=0). For pulse sequences, the power dissipation
has to be reduced in accordance with the diagram “permissible pulse load”.
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BSX 45, BSX 46, BSX 47

Permlss1ble operating range Permmsuble operating range
=£(V, 1
Tials 86 ‘:}SIO CE °C
A BSX 47 A BSX 47
] '
5 5
’/G -IU
ms ms
T*.UO N T‘OD == i
N 0.1 80 N S TN
5 NS 1T 60 5 NN TK 01 80
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‘\ NN \ \\\\\ 03
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NRN N
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.‘0-‘] N 10'1 NJ 115
N 104 9 AN 3 75
b Tease =60°C N U, 58 5 oo )
0 & Tease =125°C J\DE
H g
2 DJZJ
0t 102
100 5 1 5 10tV 100 5 10 5 1%V
*—"VCE ‘VCE
Collector current Io=f(Vy) Output characteristics I =f(V.¢)
Vee=1V; T,mp—pdrameter I,=parameter
(common emitter circuit) (common-emitter circuit)
3 BSX 45, BSX 46, BSX 47 A BSX 45, BSX 46, BSX47
10 = W5 7 7% _LF ok [ |
1T
k 5 7 03 4/ — 2 mA
A 1/ A av.d
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BSX 45, BSX 46, BSX 47

Output characteristics Io=f(V.,)

I =parameter o Output characteristics I, =f(V;)
(common emitter circuit) 1,=parameter
A BSX45. BSX46, BSX 47 " BSX45, BSX46, BSX47
YT wm P om, 0 ademAl [ T
0g L, AL AT - TBmA an LT Jokma
S r2emh A e ] )
1 L mA A 0s6mA |-
08 77 tmA | & LTI
N N I i i i b s
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T N e - —mA o
08 T 80 A - ~+—
W= o T T ogm
s = mA 50 R
o T umA - 0.15mA
0 = 3mA b0 MDJF:EFV%F r—”'*—i’
—7 T AT T T T 0ImA
03 aui EEERY 30
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02 . A e S B 0080
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01 ,EL = 7p-0BMA 0 1 e
Q 1 — 0 L1 l
0 1 2 3v 0 1 2 3V
— Vi — I

Saturation voltage Vy,,.=f(Jc)

Saturation voltage V., .=f(l;) heg=10; 7, = parameter
hee=10; T, =parameter Vee=
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3
R e e T L e e
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BSX 45, BSX 46, BSX 47

Current gain bandwidth

Cutoff current Icoo=f(7, ) product F.=£(1;)
V.s=60V BSX 45, BSX 46, Vees10V

na V=80V BSX 47 WHz BSX45, BSX 486, BSX47
1* 3 08 — 17 —
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BSX 48, BSX 49

NPN Transistors for switching applications

Transistors BSX 48 and BSX 49 are double diffused epitaxial silicon planar transistors
inacase 18 A3 DIN 41876 (TO-18). The collector is electrically connected to the case.
The transistors are for use as high-speed switches, and are particularly suitable for
driving magnetic cores. BSX 48 is electrically similar to type BSY 58, BSX 49 to
type BSY 34. Data on the switching characteristics of BSX 48 and BSX 49 may be

taken from the curves of the corresponding types BSY 34 and BSY 58

Type | Order number
BSX 48 Q60218-X48
BSX 49 Q60213-X49

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Junction temperature
Storage temperature
Total power dissipation
(T.ase <45 °C)

ase—
Thermal resistance

Junction to ambient air
Junction to case

]
3541 e g

Weight approx. 0.3 g Dimensions in mm

BSX 48 BSX 49
Vero 25 40 v
Vees 50 60 v
Veoo 50 60 v
Vno 5 5 v
I 600 600 mA
I 200 200 mA
T 200 200 °C
7 _65to +200 | —65to +200 | °C
Pt 1 1 W
Repyams | <500 <500 K/W

<150 <1560 K/W

thJcase

Static characteristics (7,,,,=25°C)
At a collector emitter-voltage of V=1V and the following collector currents; the

following values apply:

BSX 48 BSX 49
Ic mA hFE=Ic/IB VBEisatV1) VCEsatV1) hFE=IC/IB VBEsatV1) VCEsatV1)
1 23 0.62 - 23 0.62 -
10 37 0.70 - 37 0.70 —
100 42 (>17)* | 0.85 0.17 42 (>25)*|{ 0.85 017
500 25 1.2 (<1.5)*/0.6 (<1.5)125(>10) | 1.2(<1.5)*0.6(<1.0)"

') The transistor is overdriven to such an extent that the static forward current transfer ratio has fallen to a

value Ag =10
- AQL=0.85%
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BSX 48, BSX 49

Static characteristics (7,,,=25 °C) BSX 48 BSX 49
Collector-base cutoff current
(Vego=50V) Icgo <120 <70 nA
Collector-emitter breakdown
voltage (I go=10 MmA) Visryceo | >25 >40 \
Collector-base breakdown voltage
(Icge=100 pA) Viericao | >50 >60 \
Emitter-base breakdown voltage
(Iggo=100 pA) (meso | > D >5 A
Dynamic characteristics (7,,,,=25 °C)
Current gain-bandwidth product
(Ic=30mA; V=10V,
f=100 MHz) fr 400 (>250) |400 (>250) | MHz
Collector-base capacitance
(Vego=10V) Ccso 4.5 (<6) 45 (<6) pf
Emitter-base capacitance
(Vego=1V) Cero 22 22 pf
Switching times
Operating point:
I.=150mA; I;; =15 mA; ton 35 30 ns
—Ig,=15mA; R =150Q os 60 50 ns
Operating point:
I.=500mA; I;,=50A;
—Ig,=25mA; V=15V
R, =80Q for BSX 49 (V.. =40V)  lon 35 (<65) 30 (<50) ns
R, =50 Q for BSX 48 (V..=25V) o 65 (<110) |65 (<95) ns
Circuit for measuring switching times

>200ns / 1wl 1kQ

W tur 200QY - 1r

e T Sampling-0sc.

Rg 50Q \ 00

ki <Ins %0 G R
( Wi :—/7-4 Va5V f == ':7..1 Veg= 25V
* AQL=0.65%
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BSX 48, BSX 49

05
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¥00
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Total power dissipation R, =f(T)
R, =parameter

B$X48, BSX49
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Output characteristics I, =f(V,,)
Iy =parameter
(common emitter circuit)
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{(common emitter circuit)

App -——
. 4
m, B BIKE  mmuw
JRIE — i
TG A /;
e 5%
=n=
— YT
0= f 1 .'{
== /
L
i e
10° A/v |
5 o
L ]
/ 11
‘m"i// / Lj,_____

w0 w1 0

Output characteristics I, =f(V.¢)
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BSX 48, BSX 49

Input characteristics I=F(Vy¢)
Vee=1V (common emitter circuit)

mA BSX 48, BSX 49
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=
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Collector-emitter saturation
voltage Vg, =f(Ic); hee=10
Base-emitter saturation
voltage Vg, .. =f(Ic); hee=10
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BSX 62, BSX 63

NPN transistors for AF output stages and switching

applications

BSX 62 and BSX 63 are epitaxial silicon NPN planar transistors in a case 5 C 3
DIN 41873 (T0O-39). The collector is electrically connected to the case. The transistors
are particularly suitable for AF output stages and as a medium-power switch.

Type | Order number
BSX 62-6 Q60218-X62-B
BSX 62-10 Q60218-X62-C
BSX 62-16 Q60218-X62-D
BSX 63-6 060218-X63-B
BSX 63-10 Q60218-X63-C

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
Emitter-base voltage
Collector current

Base current

Junction temperature
Storage temperature
Total power dissipation
(T.0se<25°C)

ase =
Thermal resistance

Junction to case
Junction to ambient air

Static characteristics (7

205

L-—13.5 11

86.04

Weight approx. 1.5g Dimensions in mm

BSX 62 BSX 63

Veeo 40 60 Y
Vees 60 80 Vv
Veso 5 5 \Y
I 3 3 A
I, 500 500 mA
T, 200 200 °C
T, —~65to +200| —65to +200| °C
Rot 5 5 W
RthJcase §35 _S_- 35 K/W

thdamb —<_—200 § 200 K/W

ase=25 °C)

Transistors BSX 62 and BSX 63 are grouped according to their static forward current
transfer ratio h.. at I=1mA and V. =1V. The different groups are designated by
figures of the DIN-R 5 series.

Type BSX 62 BSX 62 BSX 62
BSX63 | BSX63 - BSX 62, BSX 63
heggroup | 6 10 16
VCE IC hFE hFE hFE VBE VCEsat1) VBEsat1)
\) A Ic/1g I1:/1, I./g Y \Y
1 01 | 70(>30) |110 180 072 (<1) |- —
1 1 63 100 160 09 (<1.2)|— —
(40t0100)* (63t0160)*| (100 to
250)*
5 2 40 (>25) 70 120 1.0 (<1.3)|— —
2 - — - - 0.4 (<0.8)|1.0(<1.3)
1 - — — - 0.2(<0.7){09(<1.2)

') The transistor is overdriven to such an extent that the DC current gain A, has fallen to a value h..=10

" AQL=0.65%
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BSX 62, BSX 63

BSX 62 BSX 63 JL
Coliector-emitter cutoff current
(Vees=40V; T,,..=25°C) I 10 (<100)* | — nA
Collector-emitter cutoff current
(Vees=60V; T_,..=25°C) Ices - 10 (<100)* | nA
Collector-emitter cutoff current
(Vegs=40V; T_,,.,=150 °C) Tces 10 (<100) - pA
Collector-emitter cutoff current
(Vegs=60V; T_,.,,=150 °C) Ices - 10 (<100) pA
Collector-emitter breakdown
voltage (I.,=100 mA; impulse
width 200 ps; keying ratio 1%) Visryceo >40 >60 v
Emitter-base breakdown voltage
(Ieg=10 pA) Viemyeso >5 >5 v
Collector-base breakdown voltage
(Icg=100 pA) Vierycso >60 >80 Vv
Dynamic characteristics (7_,,,=25 °C)
Current gain bandwidth product
(Ic=200mA; V,,=10V) fr 70 (>30) 70 (>30) MHz
Collector-base capacitance
(Veg=10V) Cero 35 (<70) 35 (<70) pf
Switching times ton <03 <03 us
(Ic.x1A; Ig, = —15,~50 mA) Loss <15 <15 us

Circuit for measuring switching times

-0V +20V

* AQL=0.65%

Total power dissipation B, =/(T)
R, =parameter
W BSX62, BSX63

T

N
ANENREAN
1¢iﬁ’maan\b ] \

UL J } } i']UO j> 200 °C
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BSX 62, BSX 63

Permissible pulse load

K Thicase=1(8); v=parameter
w 3SX 62, BSX 63
102
b
Tth3cass all
0 kgo
5 [0 ! &
L 0.0 1 \ M
100 50!.0. CAHL L I
5 FOD i
f [ TC I
(Lo05 il
101 = 1:, A
5 1;=1 ‘ 4] EE
SR ; i
7 v=0
.y ana

whowt ot w0 wp? owt wls

‘.»f

Static forward current transfer

ratio h =f(I.); Vee=1V

Tamp = Parameter

(common emitter circuit)
BSX62-10, BSX63-10
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Static forward current transfer
ratio A =f(Ic); Vee=1V
T.mp = Parameter

(common emitter circuit)
BSX62-6, BSX63-6
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5
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™4 \*
102 |- 100°C )
g i S5t
5 11 i A
=25 5 r X
gl
5 ) [
—— fypical curve il
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T o 102 0 10 ma
S /C
Static forward current transfer
ratio hp=f(Ic); Vee=1V
T.mp = Parameter
(common emitter circuit)
BSX62-16
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BSX 62, BSX 63

mA
200

I 10

100

50

Output characteristics
Ie=F(Vce)
Ia=parameter
(common emitter circuit)
BSX 62

]

- %DmA:
18mA
_4r !

1
16mA

| T
1hmA
B et

I
12mA]

—

J
10mA
|
08mA |~
B
06mA

)]

[

Q4mA— 1

I
fg=02mA

T T

11

0 0 2 30 v

— Ve

Output characteristics
Ic=f( Vcs)

1, =parameter .
(common emitter circuit)

mA BSX 63
0o A 2gma]
| 18 mA _
L 16mA.
g n= e
L] T
1ImA
—— 1]
100 10mA__ |41
08mA__|_I—
5 QGImA
04mA™ 1"
T T
J5=02mA
0 11
0 1 20 3 & 50 60V
— Y

Output characteristics
Ic=1(Vee)
Iy =parameter
{(common emitter circuit)
BSX 62, BSX 63

A
2.0 T T T T
Km 35mA
30mA
[ L 25mAl_|
It 15 1|
T }_ L 20mA| |
R e
- 15MAT—
=t
10
4
UmA
05 ‘IB-SmA~
| [ ] | TL%
0o 1 2 3V
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BSX 62, BSX 63

Saturation voltage Vi, =f(I)
heg=10; T, .., =parameter

(common emitter circuit)
mA BSX 62, BSX 63
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I
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Collect?_r cutoff current
Icao=Tym
cao=/Tume)  oox 62, BSX 63
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0 50 100 150°C

Saturation voltage V... =f(I)

hee=10; T, ., = parameter
(common emitter circuit)
mA BSX 62, BSX 63
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BSY 17, BSY 18, BSY 62, BSY 63

NPN RF Transistors for switching applications
BSY 17, BSY 18, BSY 62 and BSY 63 are double-diffused epitaxial NPN silicon

planar RF transistors in acase 18 A3 DIN 41876 (TO-18). Their collectors are elec-
trically connected to their cases. Transistor BSY 17 corresponds to type 2N 743,
BSY 18 to 2N 744, BSY 62 group A to type 2N706 A and BSY 63 to type 2N708.
The transistors are especially suitable for high-speed logic gate applications.

Type | Order number
BSY17 Q60218-Y17
BSY18 Q60218-Y18
BSY62A Q60218-Y62-A
BSY62B Q60218-Y62-B
BSY63 Q60218-Y63

EBG+

#0.4b _

13517 i 5-2-(13" — Ay —

Weight approx. 0.3 g Dimensions in mm

18555

BSY 18
Maximum ratings BSY 17 BSY 62 BSY 63
Collector-emitter voltage V., 12 15 15 Vv
Collector-base voltage V. go 20 25 40 \
Emitter-base voltage Veso 5 5 5 \'
Collector current I 200 200 200 mA
Junction temperature T 200 200 200 °C
Storage temperature Ts — 65 to+200 | —65to +200| —65 to +200 °C
Total power dissipation
(Tcase = 45 OC) Ptot 1 1 1 W
Thermal resistance
Junction to ambient air R, . | <500 =500 <500 K/W
Junction to case thucase | =160 <150 <150 K/W

BSY 17

Static characteristics Tt 170 25 °C
Collector-base cutoff current
(Vego=20V) Iceo <100 <1 pA
Collector-emitter breakdown voltage
(Icgo=10mA) Vigriceo — >12 Y
Emitter-base breakdown voltage
(Iego=10 pA) Vismeso - >5* \
Collector-base breakdown voltage
(Icgo="1 HA) Viemcso - >20 v
* AQL=0.65%
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BSY 17, BSY 18, BSY 62, BSY 63

Static characteristics BSY 18
Tamb 170 25 °C
Collector-base cutoff current
(VCBO—ZOV) Icso <100 <1* pA
Collector-emitter breakdown voltage
(Iceo=10mA) Viericeo - >12 \J
Emitter-base breakdown voltage
(Iggo=10pA) V(BR)EBO - >5% \
BSY 62
Tomo 150 25 °C
Collector-base cutoff current
(VCB°-15V) Iceo <30 <0.6* A
Collector-emitter breakdown voltage
(Iceo=10mA) Visriceo - >15 A
Emitter-base breakdown voltage
(Iggo=10 pA) Vieryeso - >5" v
Collector-base breakdown voltage
(Icao=11A) Viericeo - >25 v
BSY 63
Tomb 150 25 °C
Collector-base cutoff current
(Vego=20V) Icgo <15 | 0.003 (<0.025)" | pA
Collector-emitter cutoff current
(Vee=20V; V=025V,
amb"125 °C) Tcey <10 - pA
Collector-emitter breakdown voltage
(Iceo=10mA) Visriceo - >15 \
Emitter-base breakdown voltage
(Iggo=10 pA) VisrieBo - >5*
Collector-base breakdown voltage
(Icgo=1 HA) Vieryceo - >40

Circuit for measuring on and off-switching times (f..; forr), keying ratio <2%

>300ns 220Q 01uf
uin A=33k —Ip l °r
o 3} ¢ Sampling-0sc.
Rg=509 \ 50Q
fr<ins 500 [ 33k 509
Ve

t VBB—.—f Tmf I Veg=3V .l. wa
e o O
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BSY 17, BSY 18, BSY 62, BSY 63

Static characteristics (7,,,,=25 °C)

BSY 17

VCE IB IC hFE VBEsat1) VCEsat1)
A mA mA Ic/1g \Y

0.25 <01 1 >10* 0.65 —

0.35 0.167 10 0.5 10 20 to 60* 0.7 (<0.85) <0.28"
1.0 <10 100 >10* <15 -

BSY 18

VCE IB IC hFE vBEsat1) VCEsat1)
A mA mA lc/1g Vv Y

0.25 <0.05 1 >20" 0.65 ~

0.35 0.083 to 0.25 10 40 to 120" 0.7 (<0.85) <0.28*
1.0 <5.0 100 >20" <15 -

BSY 62 The transistors are grouped according to the static forward current transfer

ratio and identified by the code letters “A" or “B".
hFE VCE IB IC hFE
Group Vv mA mA Ic/1g
A 1 017 t0 0.5 10 20 to 60"
B 1 0.033 t0 0.33 10 30 to 300"
Saturation voltage (I.=10 mA; Ig=10 mA) VBES“‘) =<09V
CEsat ) =<06V
BSY 63
VCE IB IC hFE
\Y mA mA Ic/1g
1 <0.033 0.5 >16*
1 0.083 to 0.33 10 30to 120"
Saturation voltage (/.=10 mA; I;=10 mA) V,,Em‘) 0.72 (<0.8) V
CEsat ) =<04"V
Circuit for measuring storage time (z,), keying ratio <2%
0lpf ke
>300ns 20e It
p=0v 0107 5009 Sampling - 0sc.
0Q
=SOQ
fr<1ns 500Q Bf L]m
VageTIV _TL_ l Vg1V —TL.{ l 106

1) The transistor has been overdriven to such an extent that the DC forward current transfer ratio has decreased
to a value hg=
* AQL=0.65%.
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BSY 17, BSY 18, BSY 62, BSY 63

Dynamic characteristics ( amb—25 °C)

BSY17 | BSY18 | BSY 62 | BSY 63
Current-gain bandwidth
product (I.=10 mA;
Vee=10V; f=100 MHz) £, > 280 > 280 > 280 > 300 MHz
Collector-base capacitance
(Vego=5V) Ceeo | 2.7 (<B)| 2.7 (<5)| 2.7 (<5)| 2.7 (<6)| pf
Switching times:
Test condition
I.=10mA; I3, =3 mA; ton <16 <16 <40 <40 ns
—Ig,=15mA; R =270Q toss <24 <24 <75 <75 ns
Test condition
I.=100mA; I;,=40 mA; ton 7 7 - - ns
—Ig,=20mA; R =50 Q tose 25 25 - - ns
Io=1Ig,=—15,=10mA;
R, =1kQ L <14 <18 <25 <25 ns
Statuz forv;l?rd curre?tv transfer
Total power dissipation £2,.=f(7) ;:::'o pl;'a_m(etgz (c%ﬁ’rl_mon emitter
R, =parameter circuit)
W BSY17, BSY18, BSY62, BSY63 BSY 18, BSY 62A, BSY 62B
15 120 60 180
Il
TITTTT
e @ _‘mqm .
4 & P S
T C A g5
10 802 ,259 40 10
A ™N
!
\\ ( -50°C
’,-i- \
\Rmacase s
05 401 20 60
,/
™ e ftnaamd \\ \
N
T m
0 0 -1 0 1 2 3
0 100 200°C 10 10 10 10 10° mA
—— ] e IG
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BSY 18, BSY 62

Collector-emitter saturation
voltage Ve, =f(Ic); hpe=10

Tamp = Parameter
BSY 18, BSY 62
mA
10°=

5

/c M-—

i

0 01 0.2 03 04 05V

— Ve sat

OQutput characteristics I =f(V,)
I, = parameter
(common emitter circuit)

mA BSY 18, BSY 62

150

g

I 18
- )
~<

00 —

08

I~
YO NN

i

—

Ig

Base-emitter saturation voltage
Voesat=F(Ic). hee=10
T.mb = parameter

nA BSY 18, BSY 62

10° -
5

<
NN

10° 100°

251;3 50°C

on
Sman ]

0 05 10 15V
—> Vae sat

Output characteristics I = f(Vce)
Iy =parameter
(common emitter circuit)

mA BSY 18, BSY 62
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0.24
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[ 018
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\

10 01
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BSY 17, BSY 18, BSY 62

Collector current Io=F(V,,) Current-gain bandwidth

Ve=1V (common emitter circuit) ?:::._‘.lg; £7C= ;‘i%gﬁﬂo Vi
mA BSY 18, BSY 62 Mz BSY 18, BSY 62
10° 6
5
I 7 i3
T 0 )4 T
7z Z goon |
5 v 5 V4 4 /'/
iy AmA /
10’ 100°C _[zslao"c. 3 7
5 J : /
1 1 4
1] | /
| 2
/
10° /‘
5 1 H
10" Lo , 2
0 04 08 12V 10 k] 10 5 10°mA
I VBE —/
Collector-base cutoff current Collector-base cutoff current
Iceo=f(Tamb); Vepo=20V Iceo=f(Tamb)i Veso=15V
1A BSY 17, BSY 18 1A BSY 62
0y 10°
7
Iego Iego 7
10 104 2
2 ,l ', V4
B 7
izl £ ===
,’ ," - Il’
/. 4 //
4
=== 10f =
III 4
10" A ==
7 —— typical curve =3 £ — fypical curve
Ll —] > upi
— = fMitcurve T— — — limit curve —
i fl Il I + 4 + + +
100 / ] I l I 10° l 1 [ l |
0 100 200°C 4} 100 T 200°C
—>Tmb
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BSY 18, BSY 62

Sw:tch on time ¢ —-f(l )
Ls 10 mA: Tomee g8 ™
Collector-base capacitance R,
Cn=f(Vego) "=_3V;T=1
EBSY 18, BSY 62 s ) BSY 18
1’ 30
5
[ Ion
T Como( Vosn) T 20
Copo(3V)
o ﬁ"‘M‘TLW ~ \ |
5 1
\\
[~
10 0
107 5 10° 5 10 5 10°V 0 5 oma
— VGBO ——>/B1
Switch-off time t,,,=f(I;,) Storage time t,=/(Ig,)
-I, parameter — Iy, = parameter
210 mA: 7., =25 °C I.=f0mA; T, ,=25°C
ns BSY 18 ns BSY18
50 —— 30
BRIV
1 40 J ,5 ‘152=1mA—‘
off V 19
w4 / T /
/( ( 20
3
30 # V
/ “
/ 31 / -
L v 5
20 /" : -
/1 e ] 10 va A 5
AT 4 g
10 P =
0 0
0 5 10mA 0 5 10mA
—/ —
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BSY 34, BSY 58

NPN RF Transistors for switching applications

Transistors BSY 34 and BSY 58 are double diffused epitaxial NPN silicon planar
transistors in a case 5 C 3 DIN 41873 (TO-39). The collector is electrically connected

to the case.

The transistors are for use as high-speed switches and are particularly for driving

magnetic cores.

Type | Order number
BSY 34 Q60218-Y34
BSY 58 Q60218-Y58

0.5

Fa—13.5 41— 86,

Weight approx. 1.6 g Dimensions in mm

Maximum ratings BSY 34 BSY 58
Collector-emitter voltage Veeo 40 25 \
Collector-emitter voltage Vees 60 50 \
Collector-base voltage Veso 60 50 \
Emitter-base voltage Vego 5 5 \
Collector current I 600 600 mA
Base current Ig 200 200 mA
Junction temperature 7 200 200 °C
Storage temperature T, —65 to +200 —65 to +200 °C
Total power dissipation Pot 2.6 2.6 w
(Tcase=45 °C)
Thermal resistance
Junction to ambient air Rihsamb <220 <220 K/W
Junction to case thdcase <60 <60 K/W
‘Static characteristics (7,,,,=25 °C; Vg=1V)

BSY 34 BSY 58
IC hFE VBEsat1) VCEsat1) hFE VBEsat1) VCEsat1)
mA I/ v Ic/1g Vv \
1 23 0.62 - 23 0.62 -
10 37 0.7 - 37 0.7 -
100 | 42 (>25)"| 0.85 0.17 42 (>17)*| 0.85 0.17
500 | 25 (>10) | 1.2(<1.6)*|0.6 (<1)* |25 1.2(<1.5)"06 (<15)"

:) The transistor is overdriven to such an extent that the static current gain A, has decreased to a value of 10

AQL=0.65%
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BSY 34, BSY 58

Static characteristics

BSY 34 BSY 58

T.mn | 150 25 25 °C
Coliector cutoff current
(Vego=50V) Icgo | <7-10¢ <70 <120* nA
Coliector-emitter breakdown voltage
{Iceo=10 mA) Visriceo >40 >25 \
Collector-emitter breakdown voltage
(ICES=1O”A) V(BR)CES >60 >50 \'
Collector-base breakdown voltage
(Iceo=100 pA) Vismeceo >60 >50 \
Emitter-base breakdown voltage
(Iego=100 pA) Viemieso >5 >5 v
Dynamic characteristics (7,,,,=25 °C)
Current gain-bandwidth product
(I.=30mA; V.,=10V; =100 MHz) f; 400 (>250) | 400 (>250) | MHz
Collector-base capacitance
(Vego=10V) Ccao 45 (<6) 45 (<6) pf
Emitter-base capacitance
(Vego=1V) Ceso 22 22 pf
Switching times
Test condition:
I.=150 mA; I5, =15 mA; ton 30 35 ns
—Ig,=15mA; R =150 Q Loss 50 60 ns
Test condition:
I[.=500mA; I, =50mA;
—Ig,=25mA; V=15V
R, =80 Q for BSY 34 (V..=40V) ¢, 30 (< 50) 35 (<65) ns
R, =50 Q for BSYS8 (V.. =25V) 1,4 65 (< 95) 65 (<110) ns

Switching time measuring circuit

>200ns

672

1uf 1kQ

e [
-»}f 1uf 2000 B1 — r
3 Sampling-0sc.
Ry=5082 AN . freid
Trs g <Ing xQ 5 — 7 L

1w

N

%
l == 17-4- Va5V uf =

r-i Viem 25V

50€2

* AQL=0.65%
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BSY 34, BSY 58

Pt

thJcase |

396

Total power dissipation R .=f(T)
R,,=parameter

Permissible pulse load
=f(t);, v=parameter

BSY 34, BSY 68

N\ \

3
1t

Total power dissipation B, =f(T)
R.,=parameter

W BSY 58
3
N
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N
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e T

Output characteristics I =f(V:¢)
Ig =parameter

(common emitter circuit)
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BSY 34, BSY 58

Collector-base cutoff current
Icao=fTams); Veao=60V

LA BSY 34
102
4 v
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y /
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Collector current I =f(Ig)
Vee=1V (common emitter circuit)
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Collector-base cutoff current
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Input characteristics I;=f(Vy¢)
Vee=1V (common emitter circuit)
BSY 34, BSY 58
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BSY 34, BSY 58

Collector-base capacitance
Cca,o= .
Emitter-base capacitance
Ceso=f(Veso)

BSY 34, BSY 58

G C
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Saturation voltage Ve =f(l¢)
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BSY 34, BSY 58
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BSY 34, BSY 58

'2"0A BSY 34
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BSY 34, BSY 58

Storage time i
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| Not for new development [

BSY 59

PNP Transistor for switching applications

The transistor BSY 59 is an epitaxial silicon planar PNP transistor in a plastic case
11 A 3 DIN 41869 (SOT-25). The transistor is especially designed for use as switch of
medium speed as well as for universal application.

| Order number
Q62702-S157

Type
BSY59 |

0°
Y

0.

=

i
&
}

i

L=~
i 35 =
b -

12

po— G —om

04—

Woeight approx. 0.33 g Dimensions in mm

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature

Total power dissipation (7, ,,,,<25°C)
Total power dissipation (7,,,.<45°C) ")

Thermal resistance

Junction to ambient air
Junction to case')

') Transistor glued onto heat sink

82 -7 > -
N Sy
: i

—-18

20

g

Heat sink (Cu) for gluing on transistor (suggestion)

BSY 59

~Vegs 30 v

— YcEo 30 v

- VEBO 5 v

I 800 mA

—1Iq 100 mA
T, 150 °C
Ts —-551t0 +150 °C
Ro. 280 mwW

2 480 mw

Rinsamb <450 K/W
Rinocase <220 K/W
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BSY 59

Wot for new development l

Static characteristics (7,,,,=25 °C)

VCE - IC hFE - VB E

A mA Ic/1, \

0.7 100 160 (63 to 400) <1

0.7 500 20 (>10) -

Saturation voltage

(—1.,=500mA; I ;=50 mA) VeEsat <0.7 Vv

Collector-emitter cutoff current (— V.. =25V) ~Ices 2 (<100) nA

Collector-emitter cutoff current

(—Vee=25V; T,,.,=125°C) —Tees <10 pA

Emitter-base breakdown voltage

(—~Igpg=10pA) ~Vieryeso | =5 v

Collector-emitter breakdown voltage

(—Icg=10mA) —Visriceo | =30 v

(—Ice=10pA) —Viemces | >30 v

Dynamic characteristics(7,,,,=25 °C)

Current gain-bandwidth product

(—I,=10mA; —V =5bV; f=50 MHz) f+ 100 MHz

Collector-base capacitance

(—Veg=10V; f=1 MHz) Cecoo 12 pf

Switching times

(Ic=100mA; Iz, =I5,~5 mA) ton <500 ns
L <850 ns

Circuit for measuring switching times

+5V (Vgg) 20V (¥g)

1K 2000
Dps
Sl *Q
i r—ﬂV)__
Jsc.
21222 0 W BAYES b Tons
Z 2
Re500 Z,2100kQ

v
-
/

Teat circuit for Ic=100 mA

402

Total power dissipation
" Ro.=H(T); R, =parameter

0.5 T
Prot ] jlj n
1] \ - {
04 —
-
R
03 _4__, thacase
\ L1
I
02 i
— Ringamo \|—— 1
- N
o NN
o HEANAW
‘1&1'—1—1—-‘-— \ \
o LT T
0 50 100 150°C
—



BSY 59

l Not for new developmentJ

g Permissible pulse load
w ’thJcasa_f(t)r v= parameter

108
5
Mhicase 05 T /"'zi
|
102 02 ]
1
|
01
b i 5
+H0.05 5o ] il
I| T A
' 0g! ,.-j
10 oA s
; i
t [
0005V - S
LU —+H
L
100 LU

10

109

ot 108

0%

ot o100

—

Static forward current
transfer ratio H e =f(I.)
=25°C

Vee=1V;

’ Tamb

10's

107

5 100

5 100

5 10°

.

5 10°mA

Permissible operating range
mA Ic=f( Vc:)

10°
1
S\ WA VET NI . AN
I ANVA WA \\ NS
T \\\\‘ N \QQ W
NN 3 15
-IDZ N \V \ N B
N - )
5 AN X 45
N NS Yoo
\\ 2_6
N Vs 17
10 G 10
5 053
Tamp =25°C 028
100
100 51 5 102V
— I
Collector current I.=f(Vg¢)
Avce_sv T\ mp = Parameter
12 i
FHF
5 A
|
-Ig I
T "t /
0 5
I I
5 111
&
100°C } 25°c] -50°C
100 ;-
S
5 ,,
[
]
/
«m—“ l
0 05 10V
Ve
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| Not for new development |

BSY 59

Input characteristic I,=7£(V,;)
Vee=5V: T, p=26"C

UA
108
M- Al_%__
5 N
_IB
T 102 — / 1 .
R A
5 Y o
——
t—
10!
5 ]
T B e
[ ——
10 Lo ‘J__JﬁJ__J
0 05 10V
— =g
Collector-base cutoff current
Icso=f_(rnmb) L.
for maximum permissible reverse
nA voltage
10 =
-ICBU “1-——/ -
T 108 » S G N SO I
= Sc =
102
10! l
g ]*P’
4 i
= — fypical curve 5
— — limit curve am
10 I i
0 50 100 150°C
™ amp
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Qutput characteristics I . =f(V..)
Ig=parameter; T,,.,=25 o

mA
200 [~ 20mA
1 {——18 mA
|
1§
Iy // e
/' I//_.—h—‘].kmll-\
[
T / —-L‘LZImA
]
/ 10mA
/‘/
08mA
00—~ ~ T
/] 0EmA
-7 1
04mA
1g=02mA
0
0 1 v

Collector-emitter saturation
A voltage Veear=f(Ic)

0%
5 =
v
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Iy / /
T 10? /
] - 1
En|
H
H !
| |
0
3
5 ——— tupicat curve 3
-~ — limit curve &t Ty ~25°C
|
100
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BUY 26, BUY 27, BUY 28

NPN Power transistors for switching applications

BUY 26, BUY 27 and BUY 28 are alloyed NPN silicon transistors in a metal case.
The collector is electrically connected to the case. The insulation clearances correspond
to the insulation group C of the German VDE Standard 0110. The transistors are
particularly suitable for switching applications at high voltages and currents.

Type Order number
BUY 26 C66060-A2399-A1
BUY 27 C66060-A2399-A2
BUY 28 C66060-A2399-A3
Heat sink | (Cooling block)
FK 04 C66055-A6103-B3
HK 04 C66055-A6104-B2
colte\‘ctnr -
LX) }'i emitter @52
S
* [} base #37
J 17 (a—19-»
j-— —101

Weight approx.

50g Dimensions in mm

Heat sink HK 04
Thermal resistance at R,.=60 W (self-cooled) R, s 1.1 K/W

at forced ventilation with 15 1/s

Weight approx. 700 g

Dimensions in mm

2 ——>
7
8
- 76—} D —"
8 11—

«——75—-1

Heat sink FK 04
Thermal resistance at R,.=25 W (self-cooled)

=
o

'y
- M5 M5
= xr—x
= =
= 2 ——
. C -] = E=
o« = = e [ —
f— 3 [——- E=
L E : ==
2 C 3 pu— iC__,
[} M8 '
o B2 ] 26 o
fe—— 95 — 40

=

Woeight approx. 260 g Dimensions in mm

Rinns 0.4 K/W

oy
U

R

re—"50

o M8

éfj's—l winding length 10 mm
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BUY 26, BUY 27, BUY 28

Maximum ratings BUY 26 | BUY 27 | BUY 28
Collector-emitter voltage

(Rye=100Q) Veer 200 360 420 \
Collector-emitter voltage Vees 200 360 420 v
Collector-emitter voltage Veeo 150 250 300 \
Collector-base voltage Veso 200 360 420 \
Emitter-base voltage Viso 15 25 25 \
Collector current I 10 10 10 A
Base current Iy 5 5 5 A
Emitter current Ig 15 15 15 A
Junction temperature 7 100 100 100 °C
Storage temperature T —40 to +100 °C
Total power dissipation l

(T.a56545 °C) Poe 100 ! 100 100 W
Thermal resistance

Junction to case Ripicase | <0.6 l <0.6 ' £0.6 l K/W

Static characteristics (7,,,,=25 °C)

At a collector-emitter voltage of V..=3V and the followmg collector currents, the
following values apply:

IC IB hFE VBE

A mA Ic/1g \'

05 21 24 0.6

2 120 (< 155) 17 (>13) 0.7

10 1800 (<2000) 5.5 (>5) 115 (<1.5)
Collector-emitter saturation voltage

(Vee=3V; I.=8A) Veesa:=0.4 (<0.75 V)

The transistor is overdriven to such an extent that the static forward current transfer
ratio has dropped to A..=3.

BUY 26 | BUY 27 | BUY 28
Collector-emitter cutoff current
(at Rye=100 Q)
(Veen=200V; T= 25°C) Teen <15 - —~ mA
(Vern=360V; 7= 25°C) Icen - <15 - mA
(Veen=420V; T.= 25°C) Icen - - <15 |mA
(Vegn=200V; 7 =100 °C) Icen <20 |- - mA
(Vegn=360V; 7.=100 °C) Icen - <20 |- mA
(Vegn=420V: 7,=100 °C) Ieen - - <20 |mA
(Vega=110V: 7,=100 °C) Icen <2 - —~ mA
(Vegn=200V: 7 =100 °C) TIcen - <2 - mA
(Veen=250V: 7,=100 °C) Ieon - - <2 mA
Emitter-base cutoff current
(Vego=20V; T,=100 °C) Itgo <15 <15 <15 mA
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BUY 26, BUY 27, BUY 28

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product
(Ic=10A; V=3V)
Switching times:

Test condition:

(Ic=10A; I;,=2A;
—15,=0; Ve =3V)

Test condition:
(Ic=10A; Ig;=—1g,=2A;
VCE=

Measuring circuit for switching times

0 O_I_{
0 bis15V ﬁ,g
Obis1oV == 40
° T

osczillogr. measurement
of Iy, Ip of It

osczillogr. measurement

BUY 26 | BUY 27 | BUY 28

fr 10 10 10 kHz
t 20 20 20 us
t 3 3 3 us
t 60 60 60 us
t, 20 20 20 us
L 3 3 3 us
t 30 30 30 s
By
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BUY 26, BUY 27, BUY 28

Total permissible power
dissipation B, =f(T_,,.)
W BUY 26, BUV27 BUY 28

juaiansanapRiRE

Vogo=0 to 150V (BUY26
g4 Vgeg=0 o250V (BUY27)
Veeg=0 0 300V{BUYZE) 11

INRRRER

100

]
]
_

1

A

50 100 150°C

Tcuse

Static forward current transfer
ratio e =f(Ic); Veg=1
T ase = Parameter
(common emitter circuit)
BUY 26, BUY 27, BUY 28

1%
,_‘_4_
12
"re \ #ﬂ“*Lﬂ
10 -
08 \ 4—
N
06 N
- \\ <100
0 SN
A - \ \
25T
02
0
0 5 A
—

408

Permissible pulse load

K Tthscase=F(t); v=parameter
w BUY 26, BUY 27, BUY 28
100 —
1T
11T I
5 4t
05 7
thlcose || ]
241
= !
= i
i :
007
1 0
. 1005 |
102 ¥v=0 J; L i ;L I
5 4 ]
p-L 28
r R
10? M_MU_LM_MM

ST T IS | LA (U 1

JE——

Input characteristics Iy =/f(V;;)
Vee=3V; T,,,, =parameter

(common emitter circuit)
UY 26, BUY 27, BUY 28

TT/ /
’ / /,J

T 100G |/25°C

A
5

’ T
[ /
0 L]
0 10 20V
—* "Bt



BUY 26, BUY 27, BUY 28

OQutput characteristics I.=f(V,.);
Iy =parameter
(common emitter circuit)

A BUY 26, BUY 27, BUY 28
)
0 1= = == T 400 _|
y/ il —
0 —r-— W0
T 8-
'/ e e |
rF 900 ]
4
I
CA— = =T — 5
N4
2/“—”__' [g=1T0mA|
— F-25%
——— =100
0 IR
0 2 b 5 8v
eV

Output characteristics and
limit curve for switching
operation I =f(V.¢)
(1= parameter)

A BUY 27

w /S

I d
8 11001 / /

/
.
Tsﬁ}/////

4
vy,

NN

N

Y/
17 // /
v /
70 P
T 11/
&ﬁb mA //

0 100 200 300 KoV

-V

Output characteristics and
limit curve for switching
operation I =f(V.¢)
(Ig=parameter)

A BUY 26
10
o Y |
% //// /
8
y Ny y
T“ 4 //
y
6__333/ // // /
TILAL
7 V
g
% 320 o
— // /
10— //
2
v
|_40] -/// /
Ig=5mA 4
0 T 1
0 100 200V
— Ve

Qutput characteristics and
limit curve for switching
operation I =f(V,.)
(I, =parameter)

A BUY 28

10—/
1600// /// //
9 /
AN
T AV, yaviy
YoV
O dVav,
b @/ L/ ///
2 ALY
Danprdy
T | A7
00 100 200 y 300 KooV
—> "
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BUY 26, BUY 27, BUY 28

Permissible operating range Permissible operating range
Ic=Hf(V;e); t=parameter I.=F(Ve): t=parameter
BUY 26 A BUY 27
Y 2
10 —— T 10 — o T
— T t 1 e
5 1 5 ]
Iy 1 L
’ |
. 101 <0§ms |
A AN N ¥ L
NN N 1ms  H+H
5 | N\ T [}
2ms H
- N N
l ; 10ms H“
R\ I
- AN 100ms -
AN
5 Ing| 500ms
D¢ f i
10'1 l J
0 50 510
4
Permissible operating range
I.=f(Vee); t=parameter
A BUY 28
W0 e T 1
. T nn ]
S — jﬁ—‘dff“ H
o |
T tg\—— ] %
! <03ms LY
10 N SNCN Y 0oms T
5 AN NG N, “SEN ms H
N i 1)
q AN ms 1
NN NJ L]
N\ 10ms
1° N 1
NSNS Tt 8|
SNYH00ms
5 N EEERERE
[ ] L 500ms F
- DG L
] T
, |
10 T
0 5 10 5 10
— Y
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BUY 35

NPN Silicon power transistor

Preliminary data

BUY 35 is a single-diffused NPN silicon power transistor in a case 3 A 2 DIN 41872
(TO-3). The transistor is particularly suitable for use as switch at higher voltages.

Type | Order number
BUY 35 062702-U112
Mica disc Q62901-B11-A
Insulating

nipple Q62901-B50
(Siprelit)

12205

Weight approx. 16.6g Dimensions in mm Mica disc Insulating nipple
scale 2:1
Maximum ratings BUY 35
Collector-emitter voltage Veeo 250 V
Collector-emitter voltage Vees 350 v
Emitter-base voltage Vieo 6 \
Collector current I 6 A
Maximum collector current Icm 8 A
Base current Iy 3 A
Junction temperature T 150 °C
Storage temperature T, —5510 +150 °C
Total power dissipation
(Tease £50°C; Ve220V) P 50 w
Thermal resistance
Junction to case Rinscase | <2 L k/w
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BUY 35

Static characteristics (7_,,,=25 °C)

ase
Forward current transfer ratio
(Ic=3A; V,=5V)
Collector-emitter breakdown voltage
(I.=100 mA; t=200 pus)
Collector-emitter breakdown voltage
(Ic=1mA; Vge=-35V)
Collector-emitter saturation voltage
(Ic=3A; Iz=1A)

Base-emitter saturation voltage
(Ic=3A;1;=1A)

Collector-emitter cutoff current

(Veg=350V; T_,,,=:150 °C)
Emitter-base cutoff current
(Vsao= 6V)

Dynamic characteristics (7_,,,=25°C)

Current-gain bandwidth product
(Ic=200mA; V. .=10V)

Switching times:
Fall time (Ic=3A; Ig;=—1Ig,=1A)

412

BUY 35

hee <5 -
Visriceo >250 v
Visricev >350 v
Veesat <15 \

Vi Esat <2 \'
Ices <156 mA
Icao <1 mA
fr 20 MHz
t; 1 ps




BUY 35

Total power dissipation K Permissif!zl)e pulse loac:
Roe=HT, K inscase =f(t); v=Dparameter
foronee BUY35 W thioase BUY 35
60 10
T T =
H
- 5 i
V. bis 20V ey
43
50 fihicase A;J
o 05 L1 |
RN s S5
10 L 30v - 5 F0zd
1Rﬂdcuse:ZW 0;1[ ]
»
3 - o L2
[ 150V EYoiE
TT ) 5 Loty
—— 100V ’?ﬂ; i
0 T o -t Bl
T T \ 102 1l D -é..
T 206V \ p=t s
10 T 5 SN PSP Ry g 5
1250V
T_H —t =0
o LT o Ll o ok ol
6 50 100 150 °C o0t owtopd oo o W 0's
i I
—~— Lose
Static forward current transfer Permissible operating range
ratio hee=#(I.); Te=F(Vee): T qpa=50 °C
Vee=5V: T,,,,=256°C valid for single pulses; v=0
BUY35 Az BUY 35
0 . 10
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BUY 35

3

Output characteristics I =f(V¢)

Iy =parameter
BUY 35
I
- 1|50rm
100 mA
2 SOmh
20mA
i
10ma
4 ]
1925"\1-\
0
0 1 2 3 4 5V
— U

Collector-emitter saturation

voltae Vepsae=fI¢c)

mA e BUY35
L= =
5
I - -+ =
T 10 s
5 A
17
102 G
5 =
i' —typicalcurve  {——]
i == {imit curve
10" 4=
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T
1
!
100
0 05 10
— VEEsm
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15V

Output characteristics Io=f(V,¢)

Iy =parameter
BUY 35
100 .
L—14mA
90
I
T 80 12mA
70
50 10mA
-O.BTA__
30
0.4mA
I/ OZIA""“
L kel
0
0 50 100V
—
Base-emitter saturation
voltage Vg, =f(Ic)
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mA e BUY 35
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BUY 35

Collector current I.=f(Vg) Collector-emitter cutoff
Vee=5V, T gse= °6 current [ces=/(Tcase)
BUY35 PA Voes =350V BUY 35
lﬂ‘ mﬁ
5 5
& P = Tpgs
4 r‘J ™7 y
103 / / Vv 194 Pl
5 + 7 £ ] ] T -
T -
T L
102 [ =t 13 Ple
5 5 T
J. | s
10! ) E 2| -
FF—H -—typicalcurve 3 it : i
5 T = limitcurve 5 ——typical curve=]
f ; 3 e [imit curve =3
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100 .’ [ 101
D 02 04 06 08 10 12 Vssu' 16v 0 50 100 1500¢

—
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BUY 43, BUY 46

NPN Transistors for AF amplifiers and switching
applications

BUY 43 and BUY 46 are single-diffused NPN silicon transistors in a case 9 A 2
DIN 41875 (SOT-9). The collector is electrically connected to the case. BUY 43 and
BUY 46 are particularly designed for use in AF amplifiers and switching applications

LNot for new development ]

up to 4 A.

Type Order number
BUY 43-6 Q62702-U80-V2
BUY 43-10 Q62702-U80-v3
BUY 43-16 Q62702-U80-V4
BUY 46-4 Q62702-U82-v4
BUY 46-6 Q62702-U82-v2
Mica disc Q62901-B16-A
Insulating

nipple (Siprelit) | Q62901-B 50

Weight approx. 8.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
Collector-emitter voltage
(Vge=—1.5V)
Emitter-base voltage
Collector current

Base current

Junction temperature
Storage temperature
Total power dissipation
(Toase=45°C; V =40V)
(7T.2s6=45°C; V. <55V)
Thermal resistance
Junction to case

416

Insulating nipple (Teflon) for
temperatures up to 200 °C

Mica disc dry: R,,=2.5 K/W
greased: R, =1K/W
BUY 43 BUY 46

Veeo 40 55 v
Vees 50 - \'
Veey - 90 Y
Veso 7 7 Vv
I 4 4 A
I, 2 2 A
T 200 200 °C
7. —~65t0 +200 | —65t0 +200 | °C
Ro: 31 — w
R.. - 31 w
RthJcase és 55 K/W



| Not for new development 1

BUY 43, BUY 46

Static characteristics (7,,=25 °C)

Type — BUY 43 BUY 43 BUY43 BUY 43

BUY 46 BUY 46 — BUY 46
hee Group 4 6 10 16
Vee Ie Aee Pee Pee Pee
\Y mA I./1g Ic/1, Ic/1y Ic/1g
1.5 500 40 63 100 160

(2510 63) | (40to 100)| (63 to 160)| (100 to 250)
Static characteristics (7,,,,=25 °C) BUY 43 BUY 46
Collector-emitter breakdown volitage
(Icz0=200 mA) Vieryceo >40 >55 \
Emitter-base breakdown voltage
(Iepo=1mA) Viereso >7 >7 v
Collector-emitter cutoff current
(Vees=50V; T,,,,=26 °C) Tees <1 - mA
(Vees=50V; T,,,,=150°C) CcEs <10 - mA
(Veey=90V; V5= -1.5V) CEV - <1 mA
(Voey=50V; Vge=—15V;
Tomp»=150°C) legy - <6 mA
Collector-emitter saturation voltage
(Ic=2A;1;=02A) Vegsat <1.1 - v
(Ic=500mA; I,=50 mA) CEsat - <1 \Y;
Dynamic characteristics (7,,,,=25 °C)
Current gain-bandwidth product
(Ic=500mA; V ,;=2V) fr 1 0.8 MHz
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BUY 55, BUY 56, BUY 72

NPN Triple-diffused silicon power transistors

BUY 55, BUY 56 and BUY 72 are triple-diffused NPN silicon power transistors in
the case 3 A 2 DIN 41872 (TO-3). The collector is electrically connected to the case.
The transistors are designed for general switching applications at higher outputs.

Typer Order number S ﬁpehc;a, featu,les;
BUY 55 Q62702-U107 13 & igh reverse voltages
BUY 56 Q62702-U108 S E Tioh satory sgminet
BUY 72 Q62702-U123 “t thermal breakdown

X . ' tching properties
Mica disc Q62901-B11-A 1 ood swi
Insulating L 3=
nipple Q62901-B50 - 4.5¢00
(Siprelit) Insulating nipple (for temperatures up to 200 °C)

F—J
o |l 5
. -
0.05*'004 h
12205 B-OBL"
Mica disc: dry: =1.25 K/W Weight approx. 16.5 g
greased: =0.35 K/W Dimensions in mm
Maximum ratings BUY 55| BUY 56 | BUY 72
Collector-emitter reverse voltage Veeo 125 160 200 A
Collector-emitter reverse voltage Vees 150 250 280 \
Collector-base reverse voltage Vego 150 250 280 \
Base-emitter voltage Veso 6 6 6 \
Collector current I 10 10 10 A
Maximum collector current (t, <1 ms) Iy 15 15 15 A
Maximum emitter current (z, <1 ms) Iy, 15 15 15 A
Base current I 2 2 2 A
Maximum base current ({, <10 ms) Iy 3 3 3 A
Junction temperature [ 175 175 175 °C
Storage temperature Ts —6b5to +175 °C
Total power dissipation
(Ve 18V, 7, ... <75 °C) P.: 60 60 60 w

Thermal resistance
Junction to case Rinscase | =1.66 |<1.66 | <1.66 | K/W
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BUY 55, BUY 56, BUY 72

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown
voltage (I.=20 mA)

(Ic=1mA)

Collector-base breakdown voltage
(Ic=1mA)

Emitter-base breakdown voltage
(Ie=1mA)

Collector-base cutoff current
(Veg=150V)

(Veg=150V; T . .=150°C)
(Veg=250V)

(Veg=260V; T, ,,=150°C)
(V.g=280V)

(Veg=280V; T ,..=150°C)
Collector-emitter cutoff current
(Vee=150V)

(Vee=150V; T_, .. =150°C)
(Vee=250V)

(Vee=250V; T_,..,=150°C)
(Vee=280V)

(Vee=280V; 7,,,,=150°C)
Emitter-base cutoff current
(Veg=6V)

Forward current transfer ratio
(Ic=2A; V,=15Y)

(Ic=7A; V,=15V)

Base-emitter forward volitage
(Ic=7A; Ve =15V)
Collector-emitter saturation voltage
(Ic=7A; I,=0.875A)

BUY 55 | BUY 56 | BUY 72

Visryceo | >125 >160 >200 |V
Vigryces | > 150 >2560 >280 |V
Vismceo | >150 > 2560 >280 |V
Viemeso |>6 >6 >6

Icso <1 - - mA
Icgo <10 - - mA
Icgo - <1 - mA
Icgo - <10 — mA
Icgo - — <1 mA
Icgo - - <10 mA
Ices <1- - - mA
Ices <10 - - mA
Ices - <1 - mA
Ices - <10 - mA
Ices - — <1 mA
Tces - — <10 mA
Ieso <A <1 <1 mA
hee 25 to 160 -
hee >8 >8 >8 —
Vae <15 <15 <1.6 \
Veesat <15 <15 <15 \
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BUY 55, BUY 56, BUY 72

Dynamic characteristics (7 ,,,=25°C)
BUY55 | BUY56 | BUY72
Current-gain bandwidth product
(Ic=0.2A;
Vee=10V; =5 MHz) fr 20 (>10)| 20 (>10)| 20 (>10)| MHz
Open-circuit output capacitance
(Vce=10V; f=1 MHz) Coo <200 <200 <200 pf
Switching times
(Ic=6A; Iy, ~15,~1A) ton <2 <2 <2 us
os <2 <2 <2 us
t, 1.2 1.2 1.2 us

Static forward current transfer
ratio he.=f(I.
Vee=1 gr\l T.ase = parameter

m]
5
fee
[
107 P=Te =253
5 ETR0 = il
1
10 — typical curves
: —=—=— imit curves at 7= 25°CT]]
i
| il
3l
1° 0 10 10 10'mA
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Collector current I, =f(V;)
Vee=15V
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T ase = Parameter
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BUY b5, BUY 56, BUY 72

F{nt

Total permissible power
dissipation R . =f(T_,,.)

Vee=parameter
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BUY 57, BUY 58, BUY 73

NPN Triple-diffused silicon power transistors

Preliminary data

BUY 57, BUY 58 and BUY 73 are triple-diffused NPN silicon power transistors in a
case sim. to 3 A 2 DIN 41872 (TO-3). The collector is electrically connected to the
case. The transistors are particularly suitable for use as power switches for high
voltages and currents e. g. in power supplies, ignitions of cars and horizontal deflection

output stages.

Type Order number
BUY 57 Q62702-U109
BUY 58 Q62702-U110
BUY 73 Q62702-U124
Mica disc Q62901-B48
Insulating

nipple (Siprelit)| Q62901-B50

815 il 1.

12405

Weight approx. 16.5 g
Dimensions in mm

Maximum ratings

Collector-emitter reverse voltage
Collector-emitter reverse voltage
Collector-base reverse voltage
Base-emitter voltage

Collector current

Maximum collector current

(£, <10 ms)

Base current

Maximum base current

(t,<10 ms)

Junction temperature

Storage temperature

Total power dissipation

(T.16e =25 °C; Vo £14V)

ase =
Thermal resistance
Junction to case

422

Insulating nipple (Siprelit)
for temp. up to 200 °C

Special features:
High reverse voltages
High currents

High safety against
second breakdown
Short switching times

T
AJm_g:m F
=301 £ ‘,J‘

Mica disc:
dry: R, =1.25 K/W
greased: R,, =0.35 K/W

BUY57 | BUY 58 | BUY 73
Vero 125 160 200 v
Vees 150 250 280 Y
Veso 150 250 280 v
Vieo 6 6 6 v
Ie 15 15 15 A
Iem 25 25 25 A
. 5 5 5 A
Igm 10 10 10 A
T, 200 200 200 °C
A —651t0 +175 °C
P 117 117 117 w
Repseass | <15 (<15 | <15 | K/W




BUY 57, BUY 58, BUY 73

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown voltage
(Ic=50 mA)

(Ic.=1mA)

Collector-base breakdown
voltage (I.=1 mA)
Emitter-base breakdown
voltage (I;=1 mA)
Collector-base cutoff current
(Veg=130V)

(Veg=200V)

(Veg=230V)

Collector-emitter cutoff current
(Vee=130V; T_,,.,=150°C)

(Vcg=200V:; 7_,..,=150°C)
(Vee=230V; T_,,.=150°C)
Emitter-base cutoff current
(Veg=6V)

Base-emitter forward voltage
(Ic=10A; V..=15V)
(Ic=12A; V =15V)

(U= 1A; V=15V)
Collector-emitter saturation voltage
(Ic=10A; I;=1.25A)
Base-emitter saturation voltage
(Ic=10A;1;=1.25A)
Forward current transfer ratio
(Ie= 1A; V,=15V)
(Ic.=10A; V,.=15V)
(Ic=12A; Vee=15V)

Dynamic characteristics (7,,,,=25 °C)

Current-gain bandwidth product
(Ie=1A; Vo, =10V; f=10 MHz)
Open-circuit output capacitance
(Veg=10V)

Switching times:

Switch-on time

(Ic=10A; I, ~1,,=1.25A)
Switch-off time

(Ic=10A; I, ~1,,=1.25A)
Storage time

(Ic=10A; Ig,~15,=1.25A)

BUY 57 | BUY58 | BUY 73
Vibryceo | >125 >160 >200 |V
Vigryces | >150 >260 >280 |V
Vieryceo | >150 >250 >280 |V
V(BR)EBO 6 6 6 v
Icgo <1 - - mA
Icgo - <1 - mA
Icgo - - <1 mA
Togg <15 - — mA
Tees — <15 - mA
Tegs - - <156 mA
Itgo <1 <1 <1 mA
Vae <15 <15 <15 v
Vae <17 <1.7 <17 v
Vae <1.0 <1.0 <1.0 v
Veesat <1.3 <1.3 <14 Vv
Vsesar <15 <15 <1.b \
hee >20 >20 >20 —
hee >12 >12 >10 -
hee >10 >10 >8 -
BUY 57 | BUY58 | BUY 73
fs 20 20 20 MHz
Co, | 330 330 300 pf
(<400) | (<400) | (<400)
ton <1.0 <1.0 <1.0 us
toss <1.6 <1.6 <1.7 ps
t, <1.0 1.0 <1.0 us
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BUY 57, BUY 58, BUY 73

Total permissible power
w dissipation A, =f(7_,.,)
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K permissible pulse load
Ihscase=1(T); v=parameter
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BUY 57, BUY 58, BUY 73

Static forward current transfer
ratio he.=f(I.)
T.ase = Parameter

BUY 57, BUY 58
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T
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Static forward current transfer
ratio A =f(I.)
T.ase = Parameter
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T
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Collector current /. =7(V¢)
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BUY 74, BUY 75, BUY 76

NPN Silicon power transistors for switching

applications

Preliminary data

BUY 74, BUY 75 and BUY 76 are triple-diffused NPN silicon power transistors in a
case sim. to 3 A 2 DIN 41872 (TQ-3). The collector is electrically connected to the
case. The transistors are particularly designed for use as high-speed power switches

at high voltages.

Type Order number
BUY 74 Q62702-U 146
BUY 75 062702-U147
BUY 76 0 62702-U 148
Mica disc 062901-B48
Insulating

nipple (Siprelit) | ©62901-B 50

[ P——

{301 U

Mica disc

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
Collector-base voltage
Base-emitter voltage
Collector current

#15

Insulating nipple
(for temperatures up to 200°C)

e

Weight approx. 17 g Dimensions in mm

Maximum collector current (<10 ms) I,

Emitter current

Maximum emitter current (<10 ms)
Base current

Maximum base current (£< 10 ms)
Storage temperature

Junction temperature

Total power dissipation
(Tease=25°C; V  S25V)

Thermal resistance
Junction to case

426

BUY 74| BUY 75| BUY 76
Veeo 250 300 350 v
Vees 400 600 750 Vv
Veso | 400 600 750 v
Voo 7 7 7 Vv
Ic 12 12 12 A

17 17 17 A
I 17 17 17 A
Tem 20 20 20 A
Iy 5 5 5 A
Tam 7 7 7 A
T, —65t0 +175 °C
T, 175 175 175 °C
R, 120 120 120 W
Rensease | <1.25 | <1.256 | <125 | K/W




BUY 74, BUY 75, BUY 76

Static characteristics (7_,,.=25 °C)

BUY74 | BUY 75 | BUY 76
Collector-emitter breakdown
voltage (I.=0.2 A) Viericeo | >250 > 300 >350 |V
Collector-emitter breakdown
voltage (I.=2 mA) Visryces | >400 >600 >750 |V
Collector-base breakdown
voltage (I.=2 mA) Visryceo | >400 >600 >750 \
Emitter-base breakdown
voltage (/=2 mA) Vieryeso | >7 >7 >7 \
Collector-emitter cutoff current
(Vee=VegmaxV) Ices <1 <1 <1 mA
(Vee=Veemax V: Tease=150 °C) Tces <15 <15 <15 mA
Emitter-base cutoff current
(Vigo=6V) Itgo <1 <1 <1 mA
Forward current transfer ratio
(Ic=B5A; Voe=15V) hee >10 >10 >8 —
Base-emitter voltage
(Ic=b5A; V,.=15YV) Vae <15 <15 <15 \
Collector-emitter saturation voltage
c=TA; I;=14A) Veesat <14 1.4 <1.5 \
Dynamic characteristics (7_,,.,=25 °C)
Current-gain bandwidth product
(Ic=05A; V. =10V; f=10MHz) £, 15 15 15 MHz
Fall time
(Ic=8A; I;,x15,=2A) t <1 <1 <1 ns
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BUY 74, BUY 75, BUY 76

W Ve = parameter
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BUY 77, BUY 78, BUY 79

NPN Silicon power transistors

Preliminary data

BUY 77, BUY 78 and BUY 79 are triple-diffused NPN silicon power transistors in a
case 3 A 2 DIN 41872 (TO-3). The collector is electrically connected to the case.
The transistors are particularly designed for use as high-speed power switches at

high voltages.

Type Order number
BUY 77 Q62702-U151
BUY 78 Q62702-U152
BUY 79 Q62702-U153
Mica disc Q62901-B11-A
Insulfating Q62901-B50
nipple (Siprelit)

$42%02
$16+02

0.05+004

Mica disc Dimensions in mm

Scale 2:

1

Insulating nipple for temp. up to 200 °C

11 ||

- 12205

Weight approx. 16.5g Dimensions in mm

Maximum ratings BUY 77 | BUY78 | BUY 79
Collector-emitter voltage Veeo 250 300 350 \)
Collector-emitter voltage Viees 400 600 750 A
Collector-base voltage Veso 400 600 750 \
Base-emitter voltage Veso 7 7 7 \
Collector current Ic 8 8 8 A
Maximum collector current (<1 ms) Iy, 10 10 10 A
Emitter current E 10 10 10 A
Maximum emitter current (t<1ms) I, 12 12 12 A
Storage temperature s ~65to +175 °C
Junction temperature T, 175 175 175 °C
Total power dissipation

(Tease <75 °C; V <18V) Py 60 60 60 w
Thermal resistance

Junction to case Rinicase | <166 | <166 | <1.66 | K/W
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BUY 77, BUY 78, BUY 79

Static characteristics (7,,.=25 °C)

Collector-emitter breakdown
voltage (I.=0.1 A)
Collector-emitter breakdown
voltage (I.=1 mA)
Collector-base breakdown voltage
(Ic=1mA; Vge=—-35V)
Emitter-base breakdown voltage
(Ie=1mA)

Collector-emitter cutoff current
(Vee=Vcamax V)

(Vee=Veemax Vi T;==150 °C)
Forward current transfer ratio
(Ic=5A; V=15YV)
Collector-emitter saturation voltage
(Ic=5A;13=1.25A)
Base-emitter saturation voltage
(Ic=5A; Ig=1.26A)

Dynamic characteristics (7_,,.=25 °C)

Current-gain bandwidth product
(Ic=05A; Vee=10V; =10 MHz)
Fall time (I;.=3 A; I, ~13,=06A)

430

BUY 77 | BUY 78 | BUY 79

Vieryceo | 250 >300 >350 |V
Vieryces | >400 >600 >750 |V
Viemycev | >400 >600 >750 |V
Vieryeso | =7 >7 >7 v
Icgo <1 <1 <1 mA
Ices <15 <15 <15 mA
hee >5 >5 >4 —
Veesat <1.4 <1.4 <15 Vv
Vaesat <1.7 <1.7 <1.7 v
£ 15 15 15 MHz
t <1 <1 <1 us




BUY 77, BUY 78, BUY 79
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BUY 77, BUY 78, BUY 79

Static forward current transfer
ratio h..=fl.)
=1.
(ggmmon emitter circuit)
BUY 77, BUY 78
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BUY 77, BUY 78, BUY 79
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| Not for new development |

TF 78/30, TF 78/60

PNP Transistors for AF output stages and switching

applications

TF 78/30 and TF78/60 are alloyed PNP germanium transistors in cases 8 A3

DIN 41878 (sim. TQ-8). The terminals are electrically insulated from the case.

For mounting the fransistors on a chassis, mounting parts Q62901-B2-A and
Q62901-B2-B are available, to be ordered separately.
TF 78/30 and TF 78/60 are designed for AF power stages and for switching ap-
plications; for use in push-pull power stages, the transistors TF 78/30 are also

available in pairs.

Type Order number
TF78/30 11 Q62606-X3078-X2
TF78/30 11 062606-X3078-X3
TF 78/30 IV Q62606-X3078-X4
TF78/30V 062606-X3078-X5
TF 78/30 paired | Q62606-P 3078

TF 78/60 11 Q0 62606-X6078-X2
TF 78/60 11l Q62606-X6078-X3
TF 78/60 IV Q62606-X6078-X4
TF78/60V Q62606-X6078-X5
Tensioning plate| Q62901-B2-A
washer Q62901-B2-B

Maximum ratings

Collector-emitter voltage
Collector-emitter voltage
(Vge=0.25V)
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Junction temperature
Storage temperature
Total power dissipation
(7.,..<45°C)

case —
Thermal restance

Junction to ambient air
Junction to case

434

08

=]

30 ——>ley

Weight approx. 5.6 g Dimensions in mm

Part A: Tensioning plate

2

93202

Part B: Washer

TF 78/30 TF 78/60
- VCEO 24 45 V
—Vepy 32 64 Y
—Veso 32 64 v
~Vigo 10 16 v
—1I. 600 600 mA
-1, 100 100 mA
T 90 90 °C
7, ~30to +75 | —30to +75 | °C
Ptot 3 3 w
Rinsamp | =120 <120 K/W
RthJcase §15 §15 K/W




r Not for new developmenu

TF 78/30, TF 78/60

Static characteristics (7,

=25

case

oc)

The transistors TF 78/30 and TF 78/60 are classified in groups of static forward
current transfer ratio A, at —I.=50 mA, which are indicated by Roman numerals.

The following values apply at a collector voltage of —V..=0.7 V and the following

collector currents.

I 1l v \' hgg group
—Ig hee hee hee hee Vae
mA I /1, 1 /1y Ic/1g I /1, \
50 38 (3010 45)%| 56 (4510 67)% 83 (67 t0 100)*| 125 (100 to 150)*| 0.27 (< 0.45)
200 35 52 77 116 0.41 (<0.65)
500 25 37 55 83 054 (<1.0)

Collector saturation
stated below:

voltage for the characteristics which pass the operating points
TF 78/30, TF 78/60

—Vee=0.7V; —I;=50 mA
—Vep=0.7V; —I.=200 mA

—Vee=07V; -1

Cutoff currents

Collector-emitter cutoff current (— Vc§v1)
Collector-base cutoff current (—
Collector-emitter cutoff current (— CEO—S V)
Emitter-base cutoff current (—

Dynamic characteristics (7,

=500 mA

EBO

case

VCBO )

- VCEsat
— YCEsat
— VeEsat

—Icev
—Icso
—ICEO
—leBO

=25°C)

Test conditions: —I.=5mA; —V_ =5V

Cutoff frequency in common emitter circuit
Cutoff frequency in common base circuit

Base series resistance
Collector junction capacitance

Four-terminal characteristics
Test condition: —I.=5mA; —V.=5V;

f=1kHz

Switching times

At an overdriving factor of i =1.5to 3 and a
"turn-off " base current of I;,=3.3 mA
(—1.=200 mA) the following switching

times apply:

') See maximum ratings
* AQL=0.65%

~

on

0.19 (<0.3)
0.21 (<0.4)
0.26 ( <0.5)

10 (<30)*
10 (<30)
200

8 (<30)"

12
700

70

350

45
100
127

4(<10)

ls(<12)
18 (<36)

kHz
kHz

pf

10°

pmhos
mmhos

us

us
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TF 78/30, TF 78/60

Total power dissipation
P =HT); R,,=parameter
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Output characteristics I.=f(V..)
~ Vg = parameter
(common emitter circuit)
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2N 3054

NPN Power transistor for AF amplifier
and switching applications

2N 3054 is a single-diffused NPN silicon transistor in a TO-66 case. The collector
is electrically connected to the case. The transistaor 2N 3054 is particularly suitable
for switching applications up to 4 A and as AF amplifier.

Type | Order number
2N 3054 Q62702-U116
Mica disc Q62901-B11-A
Insulating
nipple Q62901-B11-B
—
’ a‘ —h o13°02
5 g
S £y
v T
o e
—wi25 057
Insulating Weight approx. 8 g Mica disc
nipple
Maximum ratings 2 N 3054
Collector-base voltage Viego 20 \'%
Collector-emitter voitage Viso 55 \Y
Collector-emitter voltage (Rg; <100 Q) Vieer 60 \
Collector-emitter voltage (V4= —1.5V) Veev 90 Vv
Emitter-base voltage Veso 7 \
Collector current I 4 A
Base current Iy 2 A
Junction temperature T 200 °C
Storage temperature 7{ —65 to +200 °C
Total power dissipation (7_,,,< 25 °C) F.,. 25 w
Thermal resistance
Junction to case Rinscase | £7 | K/w
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2N 3054

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown voltage 2 N 3054
(Iceo=100 mA) Viarjceo > 55 v*
(Icgg=100 mA; R, <100 Q) Viarycer >60 \
Collector-emitter cutoff current (V. ,=30 V) Icko <05 mA”
(Veex=90V; Ve =1.5V) Tcex <1 mA*
(Veex=90V; Vge=15V: T7,,.,=150°C) Tcex <6 mA
Emitter-base cutoff current (Vg zo=7 V) Icgo <1 mA*
Collector-emitter saturation voltage

(Ic=500mA; I;=50mA) Veesat <1 v*
(I.=3A; Izg=1A) Vegsat <6 \
Base-emitter voltage (I1.=500 mA; V..=4V) Vae <17 A
Static forward current transfer ratio

(Ic=500mA; V.. =4V) hee 2510100 | -
(Ic=3A; V.,=4V) heg >5 -
Dynamic characteristics (7,,,,=25 °C)

Current-gain transfer ratio (I.=200 mA) f+ > 800 kHz
Cutoff frequency in common emitter circuit

(Ic=0.1A; Vo =4V) g > 30 kHz
Dynamic forward current transfer ratio

(Ic=0.1A; V..=4V; f=1kHz) hyq >25 -

* AQL=0.65%
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2N 3054

Total permissible power
dissipation A, =1(7,,s0)
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2N 3054
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2N 3055

NPN Transistor for high-power AF output stages

2 N 3055 is a single-diffused NPN silicon transistor in a case 3 A 2 DIN 41872
(TO-3). The collector is electrically connected to the case. The transistor is particularly
designed for use in high-power AF output stages and in stabilized power supplies.
Upon request, these transistors are also available in pairs. For insulated mounting
of the transistor on a chassis, 1 mica disc and 2 insulating nipples (Siprelit) are
provided for, to be ordered separately.

Type | Order number

2N 3055 (162702-U58

2 N 3055 paired | 062702-U58-P

Mica disc Q62901-B11-A

Insulating nipple

(Siprelit) (162901-B50 Scale 2:1

Insulating nipple (Siprelit
for temp. up to 200 °C)

0.05+004

10205
Weight approx. 16.5g Dimensions in mm Micad?;s:c;1.25 KW

greased: =0.356 K/W
Maximum ratings 2N 3055
Collector-base voltage Veso 100 \
Collector-emitter voltage
(Vge=—15V; I.=10mA) Veev 100 \'
Collector-emitter voltage
(Rgg=100 Q; I.=200 mA) Veen 70 \
Collector-emitter voltage Veeo 60 v
Emitter-base voltage Veso 7 Vv
Collector current I 15 A
Maximum collector current (<10 ms) Icm 225 A
Base current I 7 A
Emitter current I, 20 A
Junction temperature T 200 °C
Storage temperature 7, —65t0+4200| °C
Total power dissipation (7_,,, <25 °C) Yot 117 w
Thermal resistance
Junction to case Ripsoase | S1.5 | K/w
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2N 3055

Static characteristics (7_,,.=25 °C)

Collector-emitter cutoff current (V,.=30V)
Collector-emitter cutoff current (V,;s=100V)
Collector-emitter cutoff current
(Veev=100V; Vge=—-1.5V)

Collector-emitter cutoff current
(Veey=100V; Vge=—15V; T_,..=150 °C)
Emitter-base cutoff current (Vgzo=7 V)
Collector-emitter breakdown voltage
(Ic=200 mA)

Collector-emitter breakdown voltage
(Ic=100mA; Vp,=--15V)
Collector-emitter breakdown voltage
(Ic=200mA; Rge=100 Q)

Base-emitter voltage (Ic=4 A; Vo=4V)
Collector-emitter saturation voltage
(Ic=4A;1,=04A)

Static forward current transfer ratio
(Ic=4A; V,=4V)

Static forward current transfer ratio

(Ic=10 A; V=4V)

Pairing conditions: (I.=500 mA; V. =4 V)

Dynamic characteristics (7_,,,=25 °C)

Current-gain bandwidth product
(Ic=300mA; Ve=2V)

Short-circuit forward current transfer ratio
(Uc=1A; Vo =4V)

" AQL=0.65%

2N 3055
Iceo <0.7 mA’
Tees <b mA*
Icey <5 mA”
Teey <30 mA
Iego <5 mA*
Viericeo >60 A
Visrycev >90 \'
Viercen >70 N
VBE <1.8 V*
Veesat <11 A
hee 20t0 70 —*
hee >5 -
heer/hees 1.41 -
fr >0.8 MHz
haie 1510120 -
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2N 3055
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2N 3055

Collector current I =f(Vg¢)
Vee=4V: T_,.., = parameter
(common emitter circuit)
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2N 3055

Input characteristic Io=f(V;;)
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2N 3055

Current-gain bandwidth Collector-emitter cutoff
product f.=#(I.) current Ices=f(Tcase)
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2N 3441

NPN Power transistor for AF amplifiers
and switching applications

2N 3441 is a single-diffused NPN silicon transistor in a TO-66 case. The collector is
electrically connected to the case. The transistor 2 N 3441 is particularly suitable for
use as a high-quality switch of medium output at high voltages.

Type | Order number
2N 3441 Q62702-D 34
Mica disc Q629802-B11-A

Insulating nipplel 062902-B11-B

#3.7°0

el 75-

)/ - G

| X3 8

2 3 g } T

il = =1

r b8 - 005°t%

MR " e Tk
—1qQ°02, B
el 198
Insulating nipple Mica disc Weight approx. 8 g
Maximum ratings
2N 3441

Collector-base voltage Veso 160 \
Collector-emitter voltage Veeo 140 \'
Collector-emitter voltage (R, <100 Q) Veea 160 \
Collector-emitter voltage (Vy.=—1.5V) Veey 160 \'
Emitter-base voltage Veso 7 \
Collector current I 3 A
Maximum collector current Iem 4 A
Base current Iy 2 A
Junction temperature 7] 200 °C
Storage temperature T, —65 to +200 °C
Total power dissipation (7_,,,< 25 °C) Pt 25 w
Thermal resistance
Junction to case Rinscase | =7 | K/W
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2N 3441

Static characteristics (7,,,,=25 °C)

Collector-emitter breakdown voltage
{(Iceo=0.1 A)

(Icen=0.1 A; Rge<100 Q)

Heegy=0.1A; —Vge=15V)

Collector-emitter cutoff current (V..o =140V)
(Vegy=140V; — Vg =15V)

(Veev=140V; —Vge=15V; T, ,=150 °C)
Emitter-base cutoff current (Vg zo=7 V)
Collector-emitter saturation voltage

(Ic=500 mA; I;=50 mA)
(Ic=2T7A;1;=08A)

Base-emitter voltage (I.=500 mA; V=4 V)
(Ic=2T7A; Vge=4V)

Static forward current transfer ratio
(Ic=500mA; V..=4V)

(I.=2T7A; V=4V)

Dynamic characteristics (7,,,,=25 °C)
Current-gain bandwidth product
(Ic=200mA; V =4 V)

Dynamic forward current transfer ratio
(Ic=05A; Ve, =4V; f=1kHz)
(Ic=05A; V=4V; =04 MHz)

* AQL=0.65%

2 N 3441
Vericeo >140 v
Visricer >150 Vv
(BR)CEV >160 v
CEO <100 mA
CEV <1 mA
Icey <5 mA
Iego <1 mA
VCEsat <1 v*
CEsat <6 v
BE <17 v*
Vae <6 \'
hee 2510100 ="
FE >5 -
fr > 800 kHz
hgo 15 t0 75 —
h >5 -

fe
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2N 3441

Total power dissipation
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2N 3441
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2N 3442, 2N 4347

NPN Power transistors

2 N 3442 and 2 N 4347 are single-diffused NPN silicon transistors in a case 3 A 2
DIN 41872 (TO-3). The collector is electrically connected to the case. The transistors
are particularly designed for use at high operating voitages in AF output stages, as
power switches and in control engineering. For insulated mounting of these transistors
on a chassis, 1 mica disc and 2 insulating nipples (Siprelit) each are provided for,
to be ordered separately.

Type [ Order number Type LOrdar number
2N 3442 Q62702-U59-F100 Mica disc Q62901-B11-A
2N4347 Q62702-U38-F100 Insulating nipple
(Siprelit) Q62901-B 50
I K
S Y
o [l | g N B
o fa-3 o]
112205 8-0.8‘7 L 454010
Weight approx. 16.5 g Mica disc Insulating nipple:
scale 2:1
Maximum ratings
2N4347 | 2N 3342
Collector-base voltage Veso 140 160 \
Collector-emitter voltage (Vg = —1.5V) V¢, 140 160 \
Collector-emitter voltage Veeo 120 140 \
Emitter-base voltage Veso 7 7 \)
Collector current I. 10 10 A
Maximum collector current Iem 15 15 A
Base current B 7 7 A
Junction temperature T 200 200 °C
Storage temperature 7: —65to —B65to °C
+200 +200
Total power dissipation (7,,,. <25 °C) P, 117 117 w
Thermal resistance
Junction to case Rinscase | <1.5 | <15 | K/w
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2N 3442, 2N 4347

Static characteristics (7,,,,=25 °C) 2N4347 | 2N 3442

Collector-base cutoff current
(Vego=140V) Icso - <1 mA*
Collector-emitter cutoff current
(Veev=120V; —V4:=15V) Ioey <2 - mA*
Collector-emitter cutoff current
(Veey=140V; —Vg.=15V) ) - <1 mA*
Collector-emitter cutoff current
(Veey=120V; — V=15V,

T 0se=150 °C) Iy <10 - mA
Collector-emitter cutoff current
(V e=140V; —Vy.=15V;

T..se =150 °C) Tcey - <10 mA
Emitter-base cutoff current (Vepo=7V) I, <5 <5 mA*
Collector-emitter breakdown voltage

(Ic=200 mA) Vierceo >120 >140 v

Collector-emitter breakdown voltage

(I.=100mA; —V,:=15V) Visrycev >140 >160 A
Base-emitter voltage
(Ic=3A; ch=4 V) Vae <1.7 <1.7 v*
Collector-emitter saturation voltage
(Ic=3A; [;=03A) Veesar <1 <1 \
Static forward current transfer ratio
(Ic=3A; V=4V) hee 20t0o 70* [ 20t0 70" | —
Dynamic characteristics (7_, = 25°)
Current-gain bandwidth product
(Ic=300 mA; V. .=2V) f, >0.8 >0.8 MHz
Short-circuit forward current transfer
ratio (I.=2A; V. =4V) hyye >12 >12 -
Total permissible power £ Permissible pulse load
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2N 3442, 2N 4347
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2N 3442, 2N 4347

Static forward current transfer
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BRY 20

PNPN-Thyristor

The BRY 20 is an extinguishable silicon PNPN planar thyristor-tetrode in a case 5 C 4
DIN 41873 (TO-12). The anode gate (G,) is electrically connected to the case.
The BRY 20 is particularly suitable for use as a medium fast switch.

Type
BRY 20

| Order number
[ '060217-Y20

8604

Weight approx. 1 g Dimensions in mm

Maximum ratings BRY 20

Anode gate reverse voltage Vsanr 40 \Y
Negative reverse voltage —Vq 40 \
Negative control voltage GKR 5 4
Peak current (see diagram) Tesm 5 A
Continuous forward current I 500 mA
Gate to cathode control current Ik 100 mA
Anode gate control current Iga 300 mA
Junction temperature T, ~551t0 +125| °C
Storage temperature Ts —55to +200| °C
Total power dissipation (7,,.. <45 °C) R 1.3 w
Thermal resistance

Junction to ambient air Rinsamb <220 K/W
Junction to case thdcase <60 K/W
Static characteristics (7,,,,=25 °C)

Off-state current

(Vo=40V; Rgx=5kQ; I5,=0) I, 3<200 nA
(Vo=30V; Rgkx=5kQ; I5,=0) Iy 2<100 nA
Reverse current

(Vo=40V: Rgc=5kQ; I5,=0) Ig <200 nA
(V,=40V; Rg=5kQ; T,,,,=125°C) I, <256 HA
Cathode-gate reverse current

(Vex=5V; Ixc=0) —Igkn <10 HA
Anode-gate reverse voltage

(Voa=40V) Igar <200 nA
Forward voltage

(I.=100 mA; Rg =5 kQ; I5,=0) v, <13 Vv
Breakover voltage (—55 to +125V)

Rgx=5kQ; I5,=0 Vao >40 V
Holding current (R5=5 kQ) I, 2 (0.3t06.5) | mA")

1) Narrower tolerance available on request
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BRY 20

Static characteristics:Test condition:

at V,,e=15V; B =1kQ; I5,=0

Gate trigger current

Turn-off current

Gate trigger voltage

at V,,,.,=15V; R =500Q; I;,=0
Gate trigger current

Turn-off current

at Vg,.,=15V; R, =05 kQ; R; =5 kQ
Anode gate trigger current

Anode gate trigger voltage

Dynamic characteristics: Test condition:

at V,,.,=15V; R.=1kQ; Rg=5kQ
Igr=Igka=5 MA

Trigger time

Switch-off time

Junction capacitance (V,,=20V)

Recovery time (V,,=15V; R =1kQ; R,x=5kQ)

Critical voltage-time ratio
(Vin=40V; Rg=100kQ) ")

Circuit for measuring switching times

0.5k
ol
5K

BRY 20
Tgkr 50<100 pA
GKa 25«5 mA
GKT 041008 V
Igr 50<100 pA
aKa 10<15 mA
Igar <3 mA
Voar 041008 \
toe 100 (<300) | ns
t (<b) us
&y 3.5 pf
t, 7 us
dv;
( dt )crit >5 Vius

O/O
100

40

20

Max. permissible anode current

R.,=parameter I,

Fmax =1n
I
\
|
\I"'rhacase
\ j
N L
T\ Findans —\ ]
‘ h
| AN
ﬂﬁ ~ i L 100 \A 150 °C

' 1f the anode gate is connected to the anode supply voltage via a 200 kQ resistor, the rate of increase of the

forward voltage can tend to infinity
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BRY 20

Permissible anode current as a
function of pulse width and
duty cycle I gy =1(t);

5 V= parameter Switching ratio I,/Igq=1(1,)
10 15
il a
5 naliing _It H Tera
o [pap V=;{1_ﬂ_;. Tl
2002
ﬁrgg_zi il 10
01| TN
| N
100 L0 B
{ T N
05 i
5 -5'"\:‘ 5
-,
o LU mJ HHLHJ L1 1 )
w8 b owd w? ol W gls 0 50 100mA
—_—
—l
Anode current I,==f(T, ) ‘Forward voltage V.=£(7,,,,)
A Typical and limit curves v Forward current I, = parameter
10’ 7 15 |
5 I’ 4
7 » 300
A el
v 7 7T Ve N =11 1200
T 102 e fA T N T
§ i 10 100 e
/JI/ // S
- '\\ T
107 .. = =
= I =10mA —T
5 7 y4
4
A / 0.5
10°L~ 4 Y. 4
5 =7
—- typicat curve |
Y — — fimit curve
o RN .
0 0 40 60 80 100 120°C -20 0 20 4 60 80 100 120°C
—»Emb _"Tamn
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BRY 20

Trigger current I, =f(7,..,)
Trigger voltage VGKT=f(f,m,,)
Voare =18 V. R =1kQ
v wA
10 200
Vet 08 Texr
v 150 I
~ 6KT
08
~ 100
04 N\
okt 50
0.2

0
0—20 0 20 40 60 80 100 120°C
—= Tamb

Switch-off current I, =(7,..,)
I, =parameter

20
| H
100
ke
415
75
H—‘
10 50
30
5 =]
|
l Jp=10mA
et
EF il

20 0 20 40 60 80 100 120°C

= lamb

Anode control current
IGAT =f( Tamb

R« =parameter

Voare =18 V; R =1kQ

ma
18
Toar
N
N
T 10 N[ ske
\\
L1 IN
T
05 ~i""‘PKQ
N
AN
N
iy RGK =0
0 —

-20 0 20 &40 60 80 100 120°C

— Tamb

Holding current I,,=f(7,.,)
Typical and limit curves;

. Rg=5kQ
15
| [ FITTTT
—~— Typical curve
— —limit curve _|
TpH L
R
10 i ‘i\
- SR
\~
~
AN
~N
5
~
l ~
T~
= 4. e — -
L r --1-- T

0
20 0 20 40 B0 80 100 120°C
— Iim
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BRY 21

PNPN-Thyristor

Preliminary data

BRY 21 is an extinguishable PNPN silicon planar thyristor tetrode in a case 5 C4
DIN 41873 (TO-12). The anode gate (G,) is electrically connected to the case.
The thyristor tetrode BRY 21 is particularly designed for use as a switch of medium

speed.

Type | Order humber
BRY21 | 062702-R81

Maximum ratings

Anode gate reverse voltage
Negative reverse voltage
Negative control voltage
Forward current’)

Maximum forward current
Gate to cathode control current
Anode gate control current
Junction temperature

Storage temperature

Total power dissipation (7,,,,<45 °C)

ase =
Thermal resistance

Junction to case
Junction to ambient air

Static characteristics

Breakover voltage
(Rgx=5kQ; T,,,=<125°C)
Off-state current
(Vp=80V; Rg=5kQ; T, v
(Vo=80V; Rgx=5kQ; T,
Negative reverse current
(Ve=80V; Ryc=5kQ; T,

amb = 25 cC)
(Vi=80V; R;«=5kQ; T, .,,=125 °C)
Cathode gate reverse current
(Vokr=5V; T,mp=25 °C)
Anode gate reverse current
(Vgar=80V; T,.,=25°C)

amb

= 25°C)
=125°C)

) di/dt is unlimited
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Yl

8605 8202

Weight approx. 1 g Dimensions in mm

BRY 21
Vean 80 \'
Vi 80 \
Vokn |5 v
I, 500 mA
Iesm 5 mA
Ise 100 mA
Ica 300 mA
T; —55t0 +125] °C
Ts —55t0 +200| °C
Rot 1.3 w
RthJcase é 60 K/W
RthJamb é 220 K/W
Veo 80 Vv
Ip <200 nA
I, <25 HA
I <200 nA
Iy <25 HA
—Igkr <10 HA
Isar <200 nA




BRY 21

Static characteristics

Forward voltage

(Ie=100 mA; R;=5kQ; 7,.,,=25 °C)
(I,=300mA; R =5kQ; T,,,,=25 °C)
Holding current (Rg=5kQ; T,,,,=25°C)
Cathode gate trigger current
(Vaa=15V; R =1kQ;

Ligkr>50us; 7, ,,,=25°C)

Turn-off current

(Vaa=15V; R =500 Q; t,; o> 50 ps;
T,mp=25 °C)

Gate trigger voltage

(Vaa=15V; R =1kQ; T,,,,=25 °C)
Anode gate trigger current

(Vaa=15V; R =1kQ; T,,,,=25 °C)
Anode gate trigger voltage

(Vaa=15V; R =1kQ;

Tomp=25°C; Rg=5kQ)

Dynamic characteristics (7, ,,=25 °C)
Anode cathode capacitance

(Ve=20V; f=1 MHz)

Switching times

Trigger time (Vo=+5V; V,,=15V)
Switch-off time (Rg=5 kQ; R, =500 Q)
Recovery time

(Vaa=15V; R =1kQ; Rgx=5kQ)

Critical voltage-time ratio

(Vaa=80V; Ry =100 kQ)

Measuring circuit for switching times

BRY 21
Ve <13 \Y
Ve <17 \Y
I, 2(031t06.5)| mA
Igkr 50<100 MA
Iska 10<15 mA
Vakr 0.4t00.8 \
Igaer <3 mA
Vgar 04t0 +08 |V
Cak 35 pf
Lot 0.1 (<0.3) ps
Lyq <b us
t, 7 ps
dvy
(.. |- Vs

') If the anode gate is connected to the anode supply voltage via a 220 kQ resistor the permissible voltage

increase of the anode is uniimited
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AAY 27

Germanium RF point-contact diode

In addition to a high forward transconductance, the germanium diode AAY 27 displays
small switching times and a good detector voltage efficiency at high frequencies.
Therefore it is qualified for general purposes in RF as well as switching applications.
The diode is housed in a glass-case 51 A 2 DIN 41880 (Do-7), has no lacquer coat
and is identified by colour rings. Starting at the cathode end, the colour code runs

as follows: brown, gray, red, violet.

| Order number
| Q60101-Y27

Type
AAY 27

8055 1 8 =

cathode  clearance case-soldering

3 - point

r~— 30, 7.3 max =-

Weight approx. 0.3 g

6415

26 max

Dimensions in mm

") t,,<50 ms (see diagram)
" AGL=0.65%

476

Maximum ratings (7,,,=25 °C) AAY 27
Reverse voltage Va 25 Vv
Maximum reverse voltage Vam 25 \
Forward current I.") 75 mA
Maximum current fewm 190 mA
Junction temperature A 90 °C
Ambient temperature Tamb —-551t0 +90 | °C
Thermal resistance (L=5 mm) Rinsamo <400 K/W
Static characteristics

at an ambient temperature of Toms | 25 60 °C
Forward voltage (I.=0.1 mA) 7 0.18 (£0.25) - v
Forward voltage (Ir=1 mA) |/,, 0.29 (£0.39) — v*

. Forward voltage (I.=10 mA) Ve 0.58 (£0.83) — v*
Forward voltage (I.=30 mA) Ve 0.87 (£1.3) - A
Reverse current (V;=1.5V) I, 1.5 (L£6) 8 (£25) HA
Reverse current (Vy;=10V) I 6 (£30) 10 (£60) uA*
Reverse current (V;=20V) I, 20 (£95) 40 (<250) pA
Dynamic characteristics (7,,,,=25 °C)

Diode capacitance (Vy=1V; f=1 MHz) Co 0.5 (<0.9) pf
Detector voltage efficiency at

f=100 MHz; V,,=1V; R _=5kQ; C_=20 pf fiv 56 %

f=50 MHz; V,,,=1V; R.=2kQ; C.=5 nf Ny 58 (<45) %

f=30 MHz; V,=3V; R_.=4kQ; C.=10 pf Ny 63 %

Loss resistance at

f=30 MHz; V=3 V; R .=4kQ; C =10 pf Ry 2.8 kQ
Reverse recovery time until 10% of I, is reached

when switching from I.=20 mA to I,=20 mA t,, 15 ns

Charge storage (I=10 mA) Q, 150 p Coulomb



AAY 27

Forward characteristic I.=#(V;)
A (Toms =25°C)

108 Ex

s P e
I T y:’i
[~ R@mb’zEDOC‘+_ I

L= { L =

5 B -
T ATE -

10 =2 f l =

5 ] va #L i

AT
JEy

wlf

5 4‘1—,:; ~— typical curve=—
T —-—llmrcurveLﬂ
Ll | 1] L

gt Hmll 1l
0 0.5 1.5 A%
._>[/F

Reverse charactaristic I, =f(V;)
A( Tomp=25°C)

103‘ HEH——F
5 P — ==
Tamb =25 C i
I L n
102 l ay L
5 1/ 1
717
L L/
5 -~ I‘r pr 3{, .
e
P
i
e
Il IR
o L T
100 5 1 5 102V
A
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A

Forward characteristic J.=f(V;)
mA ( amb— 60 uc)
108

5 =
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102k . ,J,
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A e |
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T
i
00 U,b‘ !
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AAY 27

Forward voitage temperature
coefficient as a function of
forward current

00—
%
25

100 P

N
5 NG
N
\\

17 5 100 5 10! 5 10ZmA

> F

Reverse current temperature
., coefficient as a function of the
T(n. reverse voltage

6

10° 5 10 5  10fy

—V
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Rate of change of forward
voltage with temperature as a
function of the forward

mV current 4V,

K TfE'—' #(Ie)
101

5

AVejaT
L

100

5
101

107 5 100 5 1 5 10'mA

—— I

Forward current I-=f(T7)

Ie=f (T =temperature at soldered
joint)
mA
100 W
Ip
T 80
; \\
\ N
40! L=30Tm \\ \\L=5mm
\
20 NN
N
N\
N
0
0 50 100 °C



AAY 27

Average capacitance variation

" Co=F(Ve)
1-°[ T TTWT
?D 08 \ ! ’
06 h
\

0 | L
107 5 10 5 qlv

Reverse-to-forward voltage
ratio n,=f(V,q); f=30 MHz;
C_ =10nf; R =parameter

100 — :}
.-——L10

80 —0
Ty — 51
| _ HE

60 :/ // —— i

// //

10—

20

o 2 3 LV

— Vett

Reverse-to-forward voltage
ratio n,=f(f)
% Vue=2Vy R, =10kQ

T T

T ¢ =100nf

T 80
C].= 00 pf

—

o
—
|

00 10 108 10* 10°%kHz

Reverse-to-forward voltage
ratio ny=f(V,); =100 MHz
7 C.=10 nf; R =parameter

100
. |

P a=s

T P
Y ol
// = k

|
1 1
w—14
A
20
0
0 1 2 3 L

— Verr
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AAY 27

Reverse recovery time ¢, =f(I;)
1, =parameter for impressed
ng currents

Reverse recovery time t,.=f(Iy)
ns (see measuring circuit)

3
10 200 01
5
fr tr /
/
T } 50 /
/
102 / 10z
TS /
5 A | //
\ 100
\\\\\ W T /
NS A
1 \\ = N = fzo = /l y Ig=05mA
; T 50 / —
-/ =10mA < 7
. 1
[ T
100 L. _ o 0
0 20 30 4 S0mA 100 5 9! 5 102mA
—— IR — [F

Circuit for measuring average reverse recovery time

Vyt-0)

.,

1 H— —p—— Sampling
Ipe—— 08C.
Z=50Q .
Hg-imp.6 l Z=50Q
I
!
t
[].1‘[R 1T 7"

The recovery time is the time taken to

attain a diode reverse resistance >20kQ

I Ty " measured from the time of application
R of the reverse current
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AAY 28

High-voltage germanium point-contact diode

The high-voltage germanium diode AAY 28 in the glass case 51 A2 DIN 41880
(DO-7) for universal application has no lacquer coat and is marked by coulor rings.
Starting at the cathode end, the colour code runs as follows: brown/gray/red/gray.

Type | Order number

AAY28 | 060101-Y28

Maximum ratings (7,,.,,=25 °C)

Reverse voltage

Maximum reverse voltage

Forward current

Junction temperature

Ambient temperature

Thermal resistance (L= 5 mm)

Static characteristics
for an ambient temperature of

Forward voltage (I=0.1 mA)
Forward voltage (/=10 mA)
Forward voltage (I:=30 mA)
Reverse current (V;=1.5V)
Reverse current (V/;=10V)
Reverse current (V;=100V)

Dynamic characteristics (7,

Diode capacitance

(Ve=1V; f=1 MHz)

Switching time when switching
from [;=5mA to [;=05mA
Voltage rectifying efficiency
(f=10 MHz; V=2V,

R, =10kQ; C_ =300 pf)

mb

* AQL=0.65%

9055 |3 g =3[

cathods  plearance case-soldering

point

l:— 30,1~

!

7.3max

G415

“2.5max

Weight approx. 0.3g Dimensions in mm

| AAY28

Ve 100 v

Vi 100 v

I 50 mA

T, 90 °C

Toms —6510 +90 | °C

RthJamb §400 K/W
Toms | 25 | 60 | °c
Ve 0.18 (£0.25) - v*
Ve 0.65 (£1.15) - v
V. |085(<1.9) - v*
In 1.0(=4.5)* 12 (£26) pA
I 3.0(7) 17 (£40) pA*
In 100 (£250)* |200 (<430) A

=25 °C)

Co 0.2 pf

trr 100 ns

Hv 65 (>55) %
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AAY 28

Forward characteristic I.=f(V;)
mA Tome=25 °C

10 , s
I
T 02 Tamp = 25°C
7 74 - =
0! L ./ a
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4
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7
MY | 3 i
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Reverse Sgaracteristic Ig=£(Vy)
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T :
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=== —
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]
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10° 5 100 5
——-—>VR
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Forward characteristic I.=f(V;)
o

v

mA Tamb=60
103
Tamp =60°C
102
lg
T 7
I +
101 __¥F / /"
*4]. s
L 1] V4 Vi
P
7t
1
100 Ll Al
e
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~= — limit curve
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0 05 1 19

Reverse Sgaracte-ristic In=£f(Vg)
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AAY 28

Change of forward voltage per
degree of tempserature change

Temperature coefficient of the as a function of the forward
forward voltage as a function ER7A
. of the forward current mvcu"e"t a7 =f(l)
% (T, my =25 °C 10 60 °C) K (Tams=25 °C to 60 °C)
10! 10 —-
] | =TT
I l[ iJ
F— - T R
} ! Juli aveyar lI
L P/ ‘ - H
| — + T |
my 1~\[
N R
100 10
i T
s [ N 5 i
| § !

AN

\ A 1
0 L4 100

bt 5 10 s 1 5 102mA 27 5 1° 5 10 5 WlmA

— —

Temperature coefficient of the

., reverse current as a function Forward current I.=7(7,)
._};-(of the reverse voltage (7. =temperature at soldered joint)
mA
10 60 —l
50
= NN
n! I F 40 \
; N | NN
N [l
— M |- !
4 l }__L=30rinm L=5mm L _ | _
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AAY 28

Dynamic forward resistance as
a function of the forward Mean capacitance curve

o current re=1(I;) o Co=f(Vp)
108 0k -
5
T
T 03
G
[
i
2 \N
104 A 0.2
L
5 \\\ N
\\\ 01
N
0 ot
100 5 W 5 10lmA 107 5 100 5 v
——’/F — "R
Switching time diagram ¢, =1(I;)
I =parameter forimpressed currents
us
12 —r
//R=0.1mA
10 /
Iy /
T 08 02mA
/
/
08 /
/
/
o4 0.5mA
/ .
02 The reverse recovery time t,, is the
/’ 10mA time taken for the diode to attain a
// /1 reverse resistance > 20 kQ, measured
L _,r/ from the time of application of the
0 reverse current
100 510 5 10lmA
— I
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LNot for new development ]

AAY 43

Germanium ring modulator diode quartet

Diode quartet AAY 43 is suitable for use as a modulator or demodulator in carrier
frequency and single-side-band systems. The quartet consists of four single diodes
(Type AAY 27) cast into a plastic housing. The following data apply to the individual

diodes.
Type | Order number
AAY 43 | 060101-Y43

Maximum ratings (7,,.,=25 °C)

Reverse voltage
Maximum reverse voltage
Forward current
Maximum current

Static characteristics
for an ambient temperature:

Forward voltage (1-=0.1 mA)
Forward voltage (I =1 mA)
Forward voltage (I =10 mA)
Forward voltage (/=30 mA)
Reverse current (Vz=1.5V)
Reverse current (Vy=10V)
Reverse current (V3=20V)

Dynamic characteristics (7,

Diode capacitance
(Vg=1V; f=1 MHz)

Reverse recovery time, switching

from I.=5mA to [;=0.5 mA

mb

05
]

*] 12521 12,6

Weight approx. 5g Dimensions in mm

=25 °C)

| AAY 43
Ve 25 \
Vam 25 \)
Ie 75 mA
iem 190 mA
Tomn | 25 60 °C
Ve 0.18 (£0.25) - \Y
Vs 0.29 (£0.39) | — Vv
V. 0.58 (<£0.83) - \Y;
Ve 0.87 (£1.3) - Vv
Ix 1.5 (£6) 8 (£25) pA
Ia 6 (£30) 18 (<60) pA
In 20 (£95) 40 (£250) | pA
t, 100 ns
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AAY 43

Circuit measuring diode quartet AAY 43

141
Receiver
75Q A =1500
/.7
< S rmm—
zarrigr residual camping without extra
80Q diode balancing by P betfer fhan
1:180
Oscillator
=120 kHz
Vg2V
R=0Q

Forward current I.=f(T.)
" (7. =temperature at soldered joint)
m

100 ey
|

T

t

80

i

I EEEN

0 " 50 T
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GD 731, GD 732, GD 733

Germanium point-contact diodes

Germanium point-contact diodes GD 731, GD 732 and GD 733 are special-quality
diodes with a high rectifying efficiency into the UHF region. These types are suitable
for high resistance quality rectifying circuits, and are noted for their small spread in
the quadratic region of the characteristic as well as the very small frequency de-
pendence of their rectifying efficiency. With matching adapter (Q262901-B6) these
diodes may be inserted into a cartridge fitting (type DIN 41861). The type number
and diode symbol are stamped on the case. (Replacement for the former AAY 53,
AAY 54, AAY 55.)

Type | Order number Adapter Scale 2:1

GD 731 Q62601-X731

GD 732 Q62601-X732 0%, sectional
GD733 Q62601-X733 vigw
Adapter Q62901-B6

|

L ey
= =0 (=

-’J L.B_m - 10.3-[).5 e

@ 2,4_0'05

—105_g5 -

Weight approx. 1 g

Weight approx. 1g  Dimensions in mm

Maximum ratings |GD731 |GD732 |GD733 |
Reverse voltage Vi 36 36 40 Vv
Maximum reverse voltage Vam 40 40 45 \
Maximum current fes 50 50 50 mA
Junction temperature T 60 60 60 °C
Ambient temperature famb —2010 +60 —2010 + 60} —20to +60 °C
Storage temperature Ts —401to +60| —40to +60| —40to +6Q °C
Thermal resistance Rinsamp | <400 | <400 | <400 | K/W

Static characteristics (7,,,,=25 °C)

Forward voltage (I,=2 mA) V; <1 <1 <1") v
Reverse current (V,=40V) I, <300 <300 50 (<100) | pA
Reverse current (V,=10V) Iy - - 3 (<5) pA

) Ie=BmA
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GD 731, GD 732, GD 733

Dynamic characteristics (7,,,,=25 °C) | GD 731 GD 732 GD 733
Diode capacitance

(Vg=0V; f=1 MHz) Co 1.5 1.5 1.5 pf
Series inductance Ly 10 10 10 nH
Voltage rectifying efficiency

(Vye=10mV; f=50 MHz;

R, =10 MQ) n 10(9t013){10(9t013)| >60") | %
Fall in voltage rectifying efficiency

from 50 MHz to 1 GHz An

(V.u=10mV; R =1 MQ) n | <30 - <10%) | %

Dynamic characteristics are measured in the peak value rectifying circuit below.

Block diagram: for GD 731, GD 732, GD 733

Oscillator low pass

50MHz -
'I' Altenuator Sample Termingtion
_1'_ 600
_i- T
40 db ?
1
]

> >+
1000 Mz \
L & e &

Vet =1V JIndication=y
Fe>1MQ

oscillator low pass

") (Voy=2V; f=100 MHz; R =5 kQ; C_ =20 pf)
?) Between 1 MHz and 400 MHz (V,,=1V; R, =100kQ; C_ =5 nf)
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GD 731, GD 732, GD 733

Voltage rectifying efficiency as a function of frequency —%q—zf(f) for input voltages

y e"_=1 v y Vel;:—- 0.
1 ]
4 I 7 A
A T MQ
b e i
TR 22‘3219 e
TN N 1]
N R =5KQ
05 05 | 4
_ I \
Vafr =10V | T |
- | Veie =01V [
| il L |
0 ] N R i

ik 5 1083 5 10% Mz 10° 5 108 5 10" Mz

—f —f

Voltage rectifying efficiency

R =parameter fy=F(V); F=50 MHz
Vos=0.01V R _=parameter
10° o e =
16 1 I R : 2R
71 | ”vﬁ = i _J[‘?
| e Ol
/1] -1l testlimit |
10' ] 20kQ AJ
N
N/
| N/
05+ M
— l‘ MRL=6KQ
|
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AEY 30A, AEY 30B, AEY30C, AEY30D

P-Germanium tunnel diodes

Tunnel diodes AEY 30 are specially designed for use as micro-wave amplifiers.
Built into coaxial ceramic microwave cases the diodes are sorted according to
capacitance and identified by the letters A, B, C or D. Each diode is supplied in a
single package. Type designation and code letters are stamped into the package.

Type | Order nhumber
AEY 30 A Q62701-E12
AEY 30 B Q62701-E13
AEY 30C Q62701-E14
AEY 30D Q62701-E21

Maximum ratings

Maximum current (7,
Storage temperature
Thermal resistance

=80 °C)

Characteristics (7,,,,,=25 °C)

Peak voltage

Valley voltage
Maximum current
Peak-valley current ratio
Series resistance’)
Series inductance

Case capacitance

Characteristics (7,,,,=25 °C)

0.53.055

cathode

062
2.2 =02

17026

Weight approx. 0.006 g
Dimensions in mm

AEY30A, AEY30B
} AEY30C, AEY30D

Iem=Iam 10 mA
s —55t0 +100 °C
Ripicase <1000 K/W
Vo 75 mV
I, 1.6 (1.4t0 1.8) mA
1./1y 9>6 —~
Rs 55<8 Q
L 0.2 nH
Cease 0.4 pf

Type Diode Capacitance Negative Resistance
VF = K/) N— /g 2
Co (pf) Q)

AEY 30 A 0.6t0 0.9 60 to 110

AEY 30 B 09t01.2 50 to 100

AEY 30C 12t01.5 40 to 90

AEY 30D 1.5t01.8 40 to 90

Y Ry= AV,/Al; 14, =80 mA; I,,=40 mA; t=0.2 ps; f=200 Hz

2) At point of inflection of I.—V; characteristic; R, >0

490



TU 205/5, 205/10, 210/5, 210/10, 220/5, 220/10

P-Germanium tunnel diodes

Tunnel diodes of the series TU 205, TU 210 and TU 220 are particularly designed
for use as ultra-high-speed switches. Built into unvarnished glass cases 51 A2
DIN 41880 (DO-7) the diodes are available in 2 groups of maximum current tolerance
(+£5% and +10%). The type designation code states the data on maximum current I
and tolerance of the maximum current (e.g. TU 220/10: [,=2+0.2 mA).

Type | Order number dlparance

— thode  case-soldering point
TU 205/5 Q62701-E20 3 8
TU 205/10 | Q62701-E22 o5 0/ 0

TU 210/5 Q62701-E16 T— ﬂ
TU210/10 | Q62701-E23 30, 73 max = S
TU220/5 | Q62701-E24 B Bt15 Lhmax
TU 220/10 | Q62701-E25

Weight approx. 0.3 g Dimensions in mm
TU 205
. . TU 210
Maximum ratings TU 220
Maximum current Lem=Iam bx1Ip mA
Storage temperature Ts —~5510 +100 °C
Characteristics (7,,,,,=25 °C)
Valley voltage vy 350 mV
Voltage at projected peak Voo 540 mV
Peak-valley current ratio Ie/1y >6 -
Case inductance Ly 6 nH
Switching time product Ry - Cp <1 ns
Characteristics (7,,,=25 °C)
Type Peak Peak Diode Series
current voltage capacitance') resistance
Is Ve Co Rs
(mA) (mV) (pf) Q)
TU 205/5 5 (4.75 to 5.25) 80 7 (410 10) 2<3
TU 205/10 5 (4.5 to0 5.5) 80 7 (4t010) 2<3
TU 210/5 10 (9.5 to 10.5) 90 10 (6 to 13) 15<25
TU 210/10 10 (9 to 11) 90 10 (6 to 13) 1.5<25
TU 220/5 20 (19 to 21) 110 20 (10 to 30) 1<25
TU 220/10 20 {18 to 22) 110 20 (10 to 30) 1<25

1

) V=V,
2) RFS=2IIVR/AIH; Ig, =220 mA; I5,=300 mA; t=0.2 ps; f=200 Hz
3) Other tolerance ranges upon request
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TU 301, 302, 305/5, 305/10, 310/5, 310/10, 320/5, 32010

P-Germanium tunnel diodes

Tunnel diodes of the series 301, 302, 305 and 310 are specially suitable for switching
and triggering applications. They are built into coaxial ceramic microwave cases with

band leads.
Type Order number j' +77v7ﬁ}
TU 301 Q62701-E26 o7 ~
TU 302 Q62701-E27 ! #31:01
TU 305/5 Q62701-E28 o1 D0B1NICK ’T r!f
TU 305/10 Q62701-E29 o . cathods e
TU 310/5 Q62701-E30 - .
TU310/10 | Q62701-E31 omir. =
TU 320/5 Q62701-E32 Weight approx. 1 g Dimensions in mm
TU 320/10 Q62701-E33
. . TU 301, TU 305

Maximum ratings TU 310, TU 320
Maximum current (7,,, <80 °C) Iem=Irm | 5x1, mA
Storage temperature Ts —55to +100 °C
Characteristics (7,,,,=25 °C)
Valley voltage v, 350 mV
Voltage at projected peak Voo 540 mV
Peak-valley current ratio I,/1, >6 (10) -
Case capacitance Cease 0.36 pf
Series inductance Ls min. 0.4 nW
Switching time product Ry xCpy <1 ns
Type Peak Peak Negative| Diode Series

current voltage resist- capac- resistance?)

ance itance')

I, v, Ry, Cp Rg

(mA) (mV) (Q) (pf) (Q)
TU 301 09to 11 65 120 1.56<3 4<6
TU 302 1.81022 70 60 3<5 3<5
TU 305/5 4.75 t0 5.25 80 30 5<8 2<3
TU 305/10 451055 80 30 5<8 2<3
TU 310/5 9.51t0 105 90 15 10<15 15<25
TU 310/10 9to 11 90 15 10<15 1.5<25
TU 320/5 19 to 21 110 10 15<20 15<25
TU 320/10 18 to 22 110 10 15<20 1.56<25

<

v

1
Y V=V,
2) Rg=AV,/Aly; I5,=220 mA; I,,=300 mA; t=0.2 s; =200 Hz



TU 4105, 410/10

P-Germanium tunnel diodes

Tunnel diodes of the series 410 are particularly designed for use as high-speed
switching diodes for counting and triggering applications up into the GHz range.
Built into coaxial ceramic microwave cases these diodes are available in 2 groups
of maximum current tolerance (+5% and +10%). The type designation code contains
the data on maximum current and tolerance of the maximum current (e.g. TU 410/5:
I1,=101£0.5 mA).

Gamﬂdﬁ
Type | Order number
TU 410/5 Q62701-E34
TU410/10 Q62701-E35 053
J 4
085 U" ’4215 015 ‘*

Weight approx. 0.006 g

Dimensions in mm

Maximum ratings TU 410
Maximum current (7,,,. <80 °C) Iem=1Igm | 25 mA
Storage temperature Ts —55to +100 °C

Characteristics (7_,,,=25 °C)

Valley voltage v, 350 mV
Peak-valley current ratio L/1, 9 (>6) -
Case capacitance Cease 0.4 pf
Series inductance Ly 0.2 nH
Negative resistance?) Ry—Rs 15 Q
Type Peak Peak Diode Series
current voltage capacitance resistance’)
(Ve=V,)
I, Vo Co Rs
(mA) (mV) (pf) (Q)
TU 410/5 10 (9.5 t0 10.5) 100 3<5 3<5
TU 410/10 10 (9to11) 100 3<b 3<5

Y Rg=AVy/AI; In, =220 mA; I5,=300 mA; t=0.2 us; f=200 Hz
2) At pomt of inflection of the I.=V, characteristic; Ry=0

493



TU 300

Germanium backward diode

TU 300 is a germanium backward diode with good RF characteristics and a particularly
steep forward characteristic. TU 300 is used as rectifier, detector or mixer. (TU 300
was designed to replace TU 1 B).

)
Type | Order number ' It
TU 300 [0 62701-E36 R A T
j cathode =
' L—l(lmin.——
Weight approx. 1 g Dimensions in mm
Maximum ratings | TU 300 |
Maximum reverse voltage Vam approx. 0.5 Y
Peak current Iam 1 mA
Peak current Tem 5 mA
Storage temperature Ts —55t0 +100 °C

Characteristics (7,,,,=25 °C)

Reverse voltage (I,=300 pA) Ve 420 to 520 mV
Forward voltage (I=3 mA) Ve 80 to 120 mV
Total capacitance (C,,..+ C;) Co 0.8 (<1.5) pf
Case capacitance Coase 0.35 pf
Maximum current I, <300 pA
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1 N 3604

Silicon planar diode

The silicon planar diode 1 N 3604 in the glass package 51 A 2 DIN 41880 (DO-7) is
designed for use as high-speed switching diode as well as for general switching
applications. The planar technique results in short reverse recovery time, small
capacitance and low scatter of data and, in addition, increased reliability. The cathode

is marked by a colour ring.

Type I Order number

1N 3604 | Q62702-A104-F100

Maximum ratings (7,

Reverse voltage

Rectified current (z,, <10 ms)

Forward current

Maximum forward current

Surge current (t<1 pus)

Junction temperature

Ambient temperature

Total power dissipation (T, =25°C)

Thermal resistance
Junction to ambient air

Static characteristics (7,

Forward voltage (I;==100 mA)
Reverse current (V;=50V)

Reverse current

(Vo=50V; T, =150 °C)

* AQL=0.65%

506

oo.ssL

cathode

304 —=17.3 max.

B415

T

clearance
/case-soldarmg point

- Zemax.

Weight approx. 0.2g Dimensions in mm

1N 3604
Va 50 v
Iy 115 mA
I, 200 mA
e 300 mA
rg 2 A

,. 200 °C
Tomo —651t0 +200 | °C
P, 250 mwW
Rensarb | <700 | K/W
v, <1 v

In <0.1* BA
I <100 BA



1N 3604

Dynamic characteristics (7,,,=25°C)

Capacitance (V;=0V)

Reverse recovery time

(I.=I,=10 mA; recovery to 1 mA)
Reverse recovery time

(Ir=10mA; V,=6V; R =100 Q)

Permissible pulsa load I.=f(f)
v=parameter

A
1
5
V=0
Iy m‘\
T 10 L0005 [ W\
FO0TH
51002 11
[ ™NN
0.08 \
0l N
F bt
10 o2 =
5 N
-
e _iimumm_udu AT Hw
w8 w5 1wt o oot ! 0%

| 1 N 3604 |
Co <2 pf
t,, <4 ns
t <2 ns

rr

Max. permissible forward
e _nry

Fmax
7, =temperature at soldered joint

N

80
I [=30mm \L-Jvmm

current

o A\

0 100 200°C
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BAV 74

Silicon planar twin-diode

The silicon planar twin-diode BAV 74 in the minature plastic case 23 A 3 DIN 41869
(SOT-23) is suitable for use as high-speed switching diode in film circuits. The
diode is coded JA. The stated data apply for any diode system, unless otherwise

specified.

Type | Code | Order number
BAV74 | JA | Q62702-A498

Maximum ratings (7,,,,=25 °C)

Reverse voltage

Rectified current (z,,<10 ms)
Forward current

Maximum forward current (<15 ms)
Surge current (t<1 pus)

Junction temperature

Ambient temperature

Total power dissipation

Thermal resistance when mounted on

Glass substrate (7 x 7 x1 mm)
Ceramic substrate (30 x12x1 mm)
Glass-fiber substr. (30 x12x 1.5 mm)

Static characteristics (7,,,,,=25°C)
Forward voltage (Ip=100 mA)

Reverse current (V;=50V)

Reverse current (V;=50V; 7, .,=125°C)
Breakdown voltage (I;=5 pA)

Dynamic characteristics (7,,,,=25 °C)

Capacitance (Vz=0V)

Reverse recovery time
(Ir=1,=10mA; recovery to 1 mA)
Reverse recovery time

(I;=10mA; V;=6V; R =100 Q)

1) Sum of both diode currents

12005 1£0.05

-+ Q06
MG >
1 T T

_ 1
TR
| T
K __T_i
0.4£003 2: 01.025
3415 ] 1Zozshe

Weight approx. 0.02g Dimensions in mm

BAV 74

Vi 50 \Y
1Y) 100 mA
{F‘)1 150 mA
iem') foo R‘IA
i

7’ 150 °C
Tarnb —-551t0 +125 | °C
Fot?) 150 mW
RthJambz) =700 K/W
Rensams?) | =450 K/W
Rensams?) | =450 K/W
Ve <1 \Y

I, <01 pA
Ig <100 pA
Var =51

Co =2 pf
t,, <4 ns
t,, <2 ns

2) P, is the total power dissipation of the component resulting in the junction temperature T.
If applies independent of the distribution of the electrical load over the two diode syst‘ems
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BAW 75

Silicon planar logical diode

BAW 75 is a silicon planar diode in “double heat sink™ technique in a case 56 A 2
DIN 41883 (DO-35). The cathode is marked by a green colour ring. BAW 75 is
particularly suitable for use as high-speed switch in computers as well as for general
switching applications. Its low capacitance and limited spread in electrical data offer
a high degree of reliability. BAW 75 is the follower type to BAY 60 and is similar to

the diode 1 N 4154,

Type | Order number
BAW 75 | Q62702-A396

Maximum ratings (7,,,,=25°C)
Reverse voltage

Rectified current (t,,<50 ms)
Forward current

Maximum forward current

Impulse current (t<1 ps)

Junction temperature

Ambient temperature

Total power dissipation (7,,,,=25 °C)

Static characteristics (7,,,,=25 °C)

Forward voltage (I.=30 mA)

Reverse current (V,=35V)

Reverse current (V;=25V)

Reverse current (V,=25V; T, =150 °C)

Dynamic characteristics (7,,,,=25 °C)
Capacitance (V;=0V)

Reverse recovery time

(Ie=I,=10mA; recovery to 1 mA)
Reverse recovery time

(Ie=10mA; V;=6V; R =100 Q)

* AQL=0.65%

605 cathods

i B

L  anin
-26min-={38max le—2Bmin-= =
177max

Weight approx. 0.18 g Dimensions in mm

Type BAW 75 may be marked either by
clear coding or by colour rings (red, blue,
violet, green)

BAW 75

Ve 35 \%
I, 150 : mA
I 300 mA
fem 500 mA
fes 2 A
A 200 °C
Tamb —65to +200 °C
Rot 500 mW
Ve <1.0* \"
Iy <5 pA
I <0.1* A
Iq <100 pA
Co <4 pf
t., <4 ns
t <2 ns

rr
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BAW 76

Silicon planar logical diode

BAW 76 is a silicon planar diode in “double heat sink” technique in a case 56 A 2
DIN 41883 (DO0-35). The cathode is marked by a blue colour ring. BAW 76 is
particularly suitable for use as high-speed switch in computers as well as for general
switching applications. Its low capacitance and limited spread in electrical data
offer a high degree of reliability. BAW 76 is the follower type to BAY 63 and is similar

to the diode 1 N 4151.

Type | Order number
BAW 76 | Q62702-A397

Maximum ratings (7,.,,=25 °C)

Reverse voltage
Rectified current (t
Forward current
Maximum current
Surge current (t<1 ps)

Junction temperature

Ambient temperature

Total power dissipation (7,,,,=25 °C)

<50 ms)

av

Static characteristics (7,,,,=25 °C)

Forward voltage (I.=100 mA)

Reverse current (V, =75V)

Reverse current (V;=50V)

Reverse current (V,=50V; 7,.,=150°C)

Dynamic characteristics (7,,,,,=25 °C)

Capacitance (Vz=0V)

Reverse recovery time

(Ie=Ix,=10 mA; recovery to 1 mA)
Reverse recovery time

(I.=10mA; V,=6V; R =100 Q)

* AQL=0.65%
510

05

cathode

E 26 min-=38max

10

177 max

Weight approx. 0.18 g Dimensions in mm

Type BAW 76 may be marked either by
clear coding or by colour rings (red, blue,

violet, blue)
BAW 76

A 75 Vv
I, 160 mA
I 300 mA
fen 500 mA
s 2 A
T, 200 °C
Toms —65t0 +200 | °C
P 500 mwW
Ve <1.0" v
Iq <5 pA
Iq <0.1* LA
In <100 pA
Co <2 pf
t., <4 ns
t <2 ns



BAY 41, BAY 42, BAY 43

Silicon planar switching diodes

Silicon planar diodes BAY 41, BAY 42 and BAY 43 are suitable for high-speed,
medium-current switching applications. They are supplied in glass-cases 51 A 2
DIN 41880 (DO-7). The cathode is identified by a colour ring.

Type | Order number
BAY 41 Q60201-Y41
BAY 42 Q60201-Y42
BAY 43 Q60201-Y43

Maximum ratings (7,

Reverse voltage
Maximum reverse voltage
Forward current
Maximum forward current
Maximum forward current
(Tamp=60°C)

Surge current

Surge current (7,,,,==60 C)
Junction temperature
Ambient temperature
Power dissipation
(Tymp=25°C; L=30 mm)

=25°C)

mb

Thermal resistance (L=4mm)2) R, ame

Static characteristics (7,,,,=25°C)

Forward voltage (I;=200 mA)
Forward voltage

(I.=200mA; T,,,=100°C
Reverse current at /2
Reverse current at V,

Reverse current at V; (7,,,,=100°C)

Dynamic characteristics

Capacitance (Vy=0V)
Reverse recovery time')

6055

30 —=173 max, b=

clearance
cathode
b ja/ =

T
1

B415

/nasa-soldaring point

2Bmax.

Weight approx. 0.2 g Dimensions in mm

BAY 41| BAY 42 | BAY 43
Vi 40 60 80 \"
Vam 40 60 80 \
I 225 mA
fem 600 mA
iem 300 mA
Ies 1000 mA
ies 500 mA
7, 175 °C
Tamb —651to0 +175 °C
Pos 250 mwW
<380 K/W
Ve 093 (<1)* \Y
Ve 0.85 \Y
I <50 nA
Iy 0.1 (<5) pA
Iq 6 (<30) pA
Co 3 (<5) pf
L, 10 (<15) ns

') Measured by switching from I =200 mA to I, =200 mA until recovery to 10% of I, is attained

2) Clearance case soldering point 4 mm
* AQL=0.65%
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BAY 41, BAY 42, BAY 43

Maximum permissible forward

current I.=£(7)

L =clearance case-soldered joint

7. =temperature at soldered joint
BAY 41, BAY 42, BAY43

T

I

2v

mA
300
lr
T 200 \
NN
Ll 530mm\ \\zéhmm
N
0 N\ \
N
\§
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0 100 200°C
-
Forward characteristlcs
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e
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P f e limitoive
10° FiE ‘Ezzé%
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7
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I , I j
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Permissible pulse load I.=f(t)
=25°C

v=parameter; T,
BAY 41, BAY 42, BAYA43
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BAY 41, BAY 42, BAY 43

Forward characteristics
Ve=FfT,me): I =parameter
BAY 41, BAY 42, BAY 43

v
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R
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Reverse characteristics Iy =f(V;)
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BAY 41, BAY 42, BAY 43

Reverse current Io=/(7,,,)
Vi = parameter
LA BAYH

— ! I
— tupical Cirve ||

— — limit curve
LY, 30 R VO O Y o
0 30 100 150°C
* Fme

Reverse current J,=f(T, .)
Vi, = parameter
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BAY 44, BAY 45, BAY 46

General-purpose silicon diodes

Silicon diodes BAY 44, BAY 45 and BAY 46 are suitable for universal application in
equipment with high operating temperatures and where space is at a premium. They
are provided with a glass-case 51 A 2 DIN 41880 (DO-7). The cathode end is marked
by a colour ring.

clearance
cathode /casa—suldermg point
l+

Type | Order number sogs ™ L

BAY44 | 060201-Y44 - ﬂ
BAY45 | Q60201-Y45 30, 173 max
BAY46 | Q60201-Y45 o 26max

Weight approx. 0.2 g Dimensions in mm

Maximum ratings (7,,,,=25 °C) BAY 44 | BAY 45 | BAY 46
Reverse voltage Ve 50 150 300 \
Maximum reverse voltage Vam 50 150 300 \
Forward current

(L=4 mm; see diagram) Ie 250 mA
Maximum forward current

(=10 us see diagram) fem 30 A
Junction temperature T, 150 °C
Ambient temperature Tmb —5610 +125 °C
Total power dissipation

(Tamp=25°C; L=4 mm) Rt 250 mwW
Thermal resistance (L=4mm)2) R ams <380 | K/W
Static characteristics

Forward voltage

(Ir:=100mA; 7,,,,=25°C) Ve 097 (<1.1)* \
Forward voitage

(Ie=100mA; 7,.,=100 °C) Ve 0.9 \
Reverse current

Va=Vam: Tamp=25°C) I 0.02 (<0.2)" pA
Reverse current

(Ve=Vam: T,,p=100°C) I 0.4 (<10) pA
Dynamic characteristics

Capacitance (V;=0V; f=1 MHz) Co 7 pf
Capacitance (V;=5V; f=1 MHz) Cs 25 pf
Reverse recovery time

when switching from

I;=5mA to I,=2mA") t., 4.5 us
Detector voltage efficiency

(V,=bV; f=1MHz;

R, =10kQ; C =10 nf) 1, 65 %

') Measured with Tektronix type S plug-in unit * AQL=0.656%
2) These value apply to a case-soldering point clearance of 4 mm
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BAY 44, BAY 45, BAY 46

Permissible pulse load I.=/£(t)
°C

Max. permlssuble forward current
BAY 44 v=parameter; 7, =

F/IF ax=F(T,
=distance ¢ case to solder: BAY 45
% TL—solder temperature BAY 46 A BAY 44, BAY 45, BAY 46
100 , 18 o
[IF \ IF 5 g
F max T — I T T ]
80 [ T Lo» |||
0" ] §F:_“I'Iz_
{ - H
\ * e
80 A\ N0
\ o el .
£ ~30mm £=b4mm == > R =
40 F0.05 il -
I
N 0.1 e
\¥ o 2 TN
0 T
20" \ t
\ 5 i 1
\ W
0 JS 107 LAML 4111[1_ LLJJLJ
0 50 100 160 °C 0% et 0 p? vt w0 w's
-1 —f
Forward characteristic I.=f(V) Reverse current I,=1(7,,.,)
Tamp =25 °C; T,,,,=100 °C at max. permissible reverse voltage
mA BAY 44 BAY 45, BAY 46 uA BAY 44, BAY 45, BAY 46
10° _— 10? —
=SESESESSES 5 Vel
[ [ ——typical curve pd = R .
1072 — —limit curve at Tamp25G, Ry !
= = T 0 —
T 5 [z
1o 44/ g —
FrFH=1 v
T T y AR 4 ,l ‘100 . - V4
/ 5 = ~
1 /i Lt = S&
s ==0 4
wo] / 1 EEyaE
107 i JE===STEsS
¥ I
7 7
w? [ w0’ :
——F 5 1
- -—— fypical curve
. 1 l = — limit mIJrvs n
i) * 103 L] [
0 0z Ok 06 0B 10 12V 0 50 100 150°C
-V > Tamb
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BAY 44, BAY 45, BAY 46

Reverse charactenstlcs In=f(Vg) Reverse characteristics 1o =1(Vy)
Tomb=25 °C; Tyrp= °C mp=25°C; T,..,=100 °C
" BAY 44 A BAY 45
10* i i
5 5 ==
Tmp=100 — k Tny=100°C 1
108 T 103
5 5 {
——
- Sl
" T L+
10° '4 -t "7 102 AP b f
5 = Bt 5 250
\/
101 /// 10‘[ /"’“’
5 - 5 i - o —
o —— fypical curve — 7 — T_UDICHI Curve 1
— — limifcurve ™| — — limitcurve
o LT 0 LT
0 10 20 30 40 50V 0 50 100 150V
—— VR — VR

Reverse characteristics I, =1(V;)
Tamp=25°C; T,,,=100 °C

A BAY 46
o e T
5 B T H
a
Iy 4 Tmp=100°C -~
T 108 \l.
5 k)
|
[t
L i =
102 A 7 .
A——]
5 25°0 ]
|
|t
10 |
5 , o =
7 — gp!nal curve
— — limitcurve 1]
o HRENR
0 100 200 300V
—»
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BAY 44, BAY 45, BAY 46

Dynamic forward resistance
re=f(1;); at f=1 MHz
BAY 44, BAY 45, BAY 46

TN

P4
7
v

vk
5 i

il
1N
I

02 17 w0 10’ 0% mA

—

10°
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Junction capacitance as a
function of reverse voltage

BAY 44, BAY 45, BAY 46

C=£(V,)

pf
10

74

NN
JRAN N1 BAY 4k
NN BAY 45
™ BAY 46
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\\\ N
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\\::&
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l Not for new development l

BAY 60, BAY 63

Silicon planar logic diodes

Silicon planar diodes BAY 60 and BAY 63 are designed for use as high-speed
switches in computers, as well as for general switching applications. Small reverse
recovery times, low capacitance and limited spread in the characteristics, coupled
with improved reliability are achieved through use of planar techniques. The diodes
are housed in a glass-case 51 A 2 DIN 41880 (DO-7) with axial leads; the cathode
side is marked with a white colour ring.

Type | Order number
BAY 60 Q60201-Y60
BAY 63 Q60201-Y63

Maximum ratings (7, =25°C)

Reverse voltage

Rectified current (t,,<10 ms)

Forward current

Maximum forward current

Surge current (t<1 us)

Junction temperature

Ambient temperature

Total power dissipation (7,,,, =25 °C)

Thermal resistance

') Replacement for BAY 60=BAW 75
2) Replacement for BAY 63=BAW 76

4055

clearance

cathode /case—snldering point

ft-/ o]

304

7.3 max.

6415

Weight approx. 0.2g Dimensions in mm

BAY60') | BAY 632)
v, 26 50 v
I 75 115 mA
I, 115 200 mA
i 225 300 mA
irs 20 20 A
j 200 200 °C
Too —65 to +200 —65 to +200| °C
Pt 250 250 mW
Ry | <700 | £700 | K/W

519




LNot for new development

BAY 60, BAY 63

Static characteristics (7,,,,

Breakdown voltage (I;=5 pA)

Forward voltage (I:=30 mA)

Reverse current (V,=25V)

Reverse current (V;=25V; T,m,=150°C)
Forward voltage (I:==100 mA)

Reverse current (V,=50 V)
Reverse current (V,=50V; 7,

=25°C)

=150°C)

mb

Dynamic characteristics (7,,,,=25°C)

Capacitance (V;=0V)

Reverse recovery time

(Ir=1,=10 mA; recovery to 1 mA)
Reverse recovery time

(Ir=10mA; V,=6V; R, =100 Q)

Permissible pulse load I.=f(t)
v=parameter
A BAY 60, BAY 63

1?

-
1

5

T 10’ {0005 N,

0.05 N

0 Jﬂ Ll i Ll

w8 owd ot o0 02 ! 0%
E——

* AQL=0.65%
520

BAY 60 BAY 63
’A =35 - \
Ve <1.0* — \Y
I <01* - pA
I, <100 - pA
Ve - <1* \
Ip - <01* HA
I, - <100 A
Co =4 =2 pf
t,, <4 <4 ns
t =2 =2 ns

rr

Max. permissible forward

1
current —E&

=N BAY 60

o, 7 =temp. at soldered joint BAY63
100

40

20

N T I ]
NEA YRR
l=30mn\ \L=4mm |
\\
\\ \
\
N
\
\\
|
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BAY 61

Silicon switching diode

BAY 61 is a silicon diode in a glass case 56 A2 DIN 41883 (DO-35). It is particularly
suitable for use as switching diode, having a short reverse recovery time and low
capacitance. The diode is similar to type 1N4148 and identified by colour rings
(blue, brown), the cathode end being blue.

805 cathode

Type | Order number ':,Eﬁa‘g ﬂ
BAY 61 I Q62702-A389 Fzsmin,——ilﬁsﬂmax, zsmin.j

2.03 max.

Weight approx. 0.18 g Dimensions in mm

Maximum ratings (7,,,,=25°C) BAY 61

Reverse voltage Ve 75 \
Rectified current I, 75 mA
Rectified current (at 7,,,,=150°C) I, 20 mA
Forward current I 200 mA
Surge current (t<1s) fes 500 mA
Junction temperature T 200 °C
Ambient temperature Toonb —65to0 +200 | °C
Total power dissipation P.ot 400 mW
Static characteristics (7,,,,=25°C)

Breakdown voitage (I, =100 pA) Vier =100 \
Forward voltage (I:=10 mA) Ve =<1 Vv
Reverse current (V;=20V) I <25 nA
Reverse current (V;=75V) Iq <5 pA
Reverse current (V,=20V; 7,,.,,=150°C) I <50 RA
Dynamic characteristics (7,,,,=25°C)

Capacitance (V;=0V) Co <4 pf
Reverse recovery time

(Ir=10 mA; V=6 V; recovery to 1 mA) t,, <4 ns
Reverse recovery time

(Ie=I;=10 mA; recovery to 1 mA) t,, <8 ns
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BBY 29

Twin capacitance diode

The planar silicon twin capacitance diode BBY 29 with its common cathode in a
hermetically sealed glass/ceramic flat package is particularly suitable for military
and space applications. The advantage of this package lies in its high packing density.

Type | Order number
BBY 29 | Q62702-B42

Maximum ratings

Reverse voltage

Forward current (7,,.,,<60°C)

Operating temperature

Storage temperature

Soldering temperature

(for t<3s, clearance from case >0.8 mm)

Characteristics (7,,,=25°C)

Breakdown voltage (Iz=10 pA)
Reverse current (V;=30V)
Capacitance

(Ve=3V; f=1 MHz)

Capacitance ratio

Quality level (C,=238 pf; f=50 MHz)
Temperature coefficient (Vy=3V)

522

Weight approx. 0.3g Dimensions in mm

| BBY 29 |

Va 30 v
I 50 mA
Tomb —B5to0 +125 | °C
Ts —65t0 +150 | °C
T, 240 °C
Visr) >32 v
Iq <50 nA
Co 38 to 40 pf
CD3V/CD30V 2.4 t0 2.75 —
Q >120 -
7K 0.03 %/K



BBY 30

Silicon planar capacitance diode
BBY 30 is a capacitance diode in a case 51 A2 DIN 41880 (DO-7) for commercial

applications.

Type
BBY 30

| Order number
| 062702-B44

Maximum ratings

Reverse voltage
Forward current (7,,,,,<60°C)
Operating temperature

Storage temperature

Soldering temperature

(fort<5 s, clearance from case>3.0 mm)

Characteristics (7,,,,=25°C)

Breakdown voltage (I;=10 pA)
Reverse current (V,=30V)
Capacitance

(Vo=3V; f=1 MHz)

(Vg=30V; f=1 MH2z)

Capacitance ratio

Quality factor (C, =230 pf; f=50 MHz)

Series resistance (C, =230 pf; /=100 MHz)

Temperature coefficient

w/o.s&a’]} '/ '3i*

cathode

30,

—=7.3max re—

re—————— 415 ————]

min clearance for soldering

iy

26 max

Weight approx. 0.2 g Dimensions in mm

| BBY 30 |

Vq 30 v
Ie 100 mA
T —b5to +1256 | °C
T -55t0 +125 |°C
T, 240 °C
Visr) >32 \Y

R <50 nA
Cy 29 to 31 pf
Co 11 pf
Cp3v/Coaov| 2.5 10 2.8 -
Q >200 -
rs <05 Q
TK. 0.03 %/K
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BZX 55

Silicon planar Z-Diode

BZX 55 is a silicon planar Z-diode in a glass-case 51 A2 DIN 41880 (DO-7), for
stabilizing and limiting voltages as well as for generating reference voltages at low
power requirements. The planar technique ensures a very low reverse current level,
low noise and an excellent time stability of the electrical values.

The cathode side of BZX 55 is identified by a colour ring. When used as *Z""-diode
the cathode is to have positive voltage. The planar Z-diodes will be supplied in the
5% tolerance-series (C) and 10% tolerance-series (D). Narrower tolerances available

upon request.

Type Order number Type Order number
BZX 55 COV8 | 062702-2569 BZX55 D5V6 | 062702-Z2576
BZX 55 C5V6 | Q62702-Z2570 BZX 55 D6V8 | Q62702-2577
BZX55 C6V2 | Q62702-2571 BZX 55 D8V2 | 062702-2578
BZX55 C6V8 | 062702-2572 BZX 55 D10 Q62702-2579
BZX 55 C7V5 | Q62702-Z2573 BZX 55 D12 Q62702-2692
BZX 55 C8V2 | 062702-2574 BZX 55 D15 Q62702-2693
BZX 55 C9V1 | Q62702-2575 BZX55 D18 Q62702-2694
BZX 55 C10 Q62702-2682 BZX 55 D 22 Q62702-2695
BZX 55 C11 Q62702-2683 BZX 55 D 27 Q62702-Z851
BZX 55 C12 Q62702-2684 BZX 55 D33 Q62702-2852
BZX 55 C13 Q62702-2835

BZX 55 C15 Q62702-2686

BZX 55 C16 Q62702-Z2840 clearance

BZX 55 C1 8 Q 62702_2 688 cathode /Cﬂﬁﬁ'sﬂmerlﬂg pOlnI

BZX55 C20 | Q62702-Z689 oo™t B

BZX 55 C22 Q62702-Z2690 11

BZX 55 C24 Q62702-2841 304 —>{73 Max. =

BZX 55 C27 Q62702-2847 B415 | 26max.

BZX 55 C30 Q62702-2848

BZX 55 C33 Q62702-2849 Weight approx. 0.2 g Dimensions in mm
BZX 55 C36 Q62702-Z2850

Maximum ratings { BZX55 |
Forward current (t,,<50 msec) I, 200 mA
Perm. peak Z current see diagram Iy f(V,/t) A
"“Z" current I, P /V mA
Junction temperature A 175 °C
Ambient temperature Tamb —651t0 +150 | °C
Total power dissipation (7, =50°C) ") Piot 400 mw

Thermal resistance

Junction and static ambient air Rinsams | <500 [ K/wW
Thermal resistance

Junction and wire, 4 mm from case Rinaw | <310 ] K/W
Characteristics (7,,,,=25°C)

Forward voltage (I=100 mA) Ve ‘ 0.9 (<1.1) | V*

*) AQL=0.65% ') 7, =temperature at soldering point 4 mm away from case
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BzZX 55

Inventory of Types
Type Nomi- | I,=5mA I;=1mA| I,at LY | .Y

nal-

voltage| _ | 7=

V,-range r,dyn | r,dyn? | 28%C 188 | v, | 50°C)| 100°C)?)

BZX55 | (V) (f/)')') ") o) (nA) (nA) (V) | (mA) | (mA)
COoV8|0.78 |0.73t00.83 | <8 - - - - | = -
CbV6 |56 |52t06.0 <40 [ <450 | 2<100 | 01<2 |2 60 36
C6V2|6.2 (58t06.6 <10 [ <200 [2<100 [01<2 |2 55 33
c6Vv8 |68 (64t07.2 <8 <150 [2<100 [ 01<2 |3 48 29
C7v5|75 |70t07.9 <7 <50 2<100 | 01<2 |5 44 275
c8v2(82 |7.71t08.7 <7 <50 2<100 [ 01<2 | 6 39 235
c9Vv1 |91 8.51t0 9.6 <10 | <50 2<100 | 01<2 |7 36 22
C10 10 941106 <16 | <70 2<100 |01<2 {7533 20
c1n 1 104t011.6 | <20 | <70 2<100 | 01<285|30 18
c12 12 114t012.7 [<20 | <90 2<100 | 01<2|9.0|27 16
C13 13 12.4 to 141 <26 | <110 |2<100 | 01<2 |10 |24 14.4
C15 15 13.8t015.6 | <30 | <110 [2<100 | 01<2 |11 |225|135
cC16 16 15.31t017.1 <40 | <170 ] 2<100 [ 01<2 (12 |20 12
c18 18 16.8 to 19.1 <656 | <170 | 2<100 [0.1<2 |14 |185 |11
C20 20 188t021.2 | <65 <220 |2<100 | 01<2 |15 |17 10
C22 22 20810233 |[<55 [ <220 |2<100 {01<2 |17 |1656 |93
C24 24 22810256 (<80 |<220 |2<100 [ 0.1<2 |18 |14 8.4
c27 27 251t0289 |[<80 (<220 |[2<100 | 01<2 |20 |125(75
Cc30 30 280t0 320 <80 <220 [2<100 [01<2 22 |11 6.6
Cc33 33 31.0t035.0 (<80 | <220 |2<100 [01<2 24 |10 6.0
C36 36 34010380 |[<80 (<220 {2<100 {01<2 |27 |95 |57
D5V6 |56 (5.0t06.3 <60 | <600 |2<100 | 01<2 |1 53 35.5
D6Vv8|68 (60to75 <16 <200 {2<100 {01<2 |2 47 28
D8V2 82 |7.3t09.2 <10 | <50 2<100 |01<2 |6 38 23
D10 10 88to11.0 <156 | <70 2<100 {01<2 |7 31 185
D12 12 10.7t013.4 | <30 |<90 2<100 | 0.1<2 |85 (25 15
D15 15 13.0t016.56 |<55 |<170 [2<100 [01<2 |11 |23 14
D18 18 16.0t0 20.0 |<b5 | <220 {2<100 |01<2 |13 |18 10.8
D22 22 19610244 |<bb [<220 [2<100 |01<2 {16 |15 9
D27 27 241 1030.0 |<80 |[<«220 |2<100 |0.1<2 |20 |12 7.2
D33 33 29610365 |<80 |<220 [2<100 | 0.1<2 |24 |95 |57

The BZX 55 COV8 is a diode with very small tolerances to be used in forward direction. The cathode is
marked by a colour ring and has to be connected with the minus pole of the voltage supply

1} Measured with current pulses < 100 msec
2) Measured with [, =0.1x1,; f=1kHz

3) T, =Soldering temperature 4 mm away from case
4) These values apply when the leads are maintained at 50 °C or 100 °C 4 mm away from the case. They may

be exceeded when the dissipation is <A, (see diagram)
* AQL=0.65%
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BZX 55

Dynamic characteristics within the Z range V,=f(I,); (7,,=25 °C)

mA
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]

A 70
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40 S
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NN

=400 mW

20

~

10

1

20

Dynamic Z resistance r,=f(V;);
measuring current=0.1 x I,;
Q Tampb=25°C; I,=pararneter

25 30 3b WV

—

1Tt Temperature coefficient of Z
& voltage a,=1(V,)

K
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BZX 55

Forward characteristics I. =f(V;)

o Tvypical dyn. Z-resistance r,=f(1;) mA T, mp=Parameter
107 T La==== g
33 P T A R T R i
- 27 [ —— fupical curve 1T 1
s 22 / - —— limit curve / II f
SN 8 Foob Ty 25 i
T NSNS - ” T L] J 4
NNRSS S ; i
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» NN o w0t [ [5] |
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N >N 1 Ny
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—— /Z f
Z-voltage versus temperature 10t
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1.20 1 | | I | 10
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BZX 55

Alteration of the Z-voltage from
the switching moment to the

Reverse characteristics I,=f(V,) reaching of the thermal balance
o Tams=26 °C and 150 °C nv AVa=H(V)
10 , ‘ 108
/ = i i ;
R ; Csvef-—fFcevec18 G336
100 e L) L
T =t " G2k =: AVZ
T I7=5mA
10 (s / 0 =
= 7~
FE60°C / / b ~
o JILHLL ALA 7
A ,, - rd
Vs .
102 // 1 I '[01 L
i i i 1
|r l"]goerc‘ Vi Ji ] 1o
101 J__ , | { L ]
26°CF25°0 SHAZR GE25°CHE2E° 0 £25° 0= |
Y, a 7 7
0 100 ,,,
10%g 10 20 30 Y 0 5 v
—Vy — I/Z
Maximum permissible power
dissipation B, ==f(7,);
Junction capacitance C,=f(V,) L =clearance joint-case;
Vi = parameter w T =temp. at soldered joint
04
200 X \
Cj Aot \
\\
f N
160 03 N
\\ \
£=30mm [=4mm _|
AN
NN
100 02
\ \
N
N\
\IN AN
A\
50 01 \
BAEAAN oV X
N
0 0
0 0 20 30 4V -80 -40 0 40 80 120 160°C
_,VZ e TL
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BZX 55

Permissible maximum Z current for turn-on period 10-5%,10-4, 10-2,10-2,10-" S as a function
of Z voltage I=£(V,)
v=duty cycle as parameter

10~ TTT T — T i T S i T ) I R o
-0 -0 HHy-wts Fir-wd gm0t mr-1's T
/ 1T 1 L 111 | I
o 001 SRRt
T \ 0.1/005 -1
00?2 | 01 ;
o NN N
N N -
1 . H\x N A 0 :"J‘—T
01 ~ A =001 —
NN = /0,05 ,8 0
02 N AVAN 03 JO.
2 NN ANRNY 02 _| [1000 0
BRI NN R AN § 01 ‘
N NN N 02 001
MEENAE INAS YR R
il e '8 TEORN, 1
—1 AY NTIX i T 1,
N\ NV
N N
N N
SHIANASHTANAHTANNSTTINAY
001 N A \L \ N
10 5 10 510 5 1 51 5 10 5 10V

These characteristics apply when the leads are maintained at 50 °C 4 mm away from the case. At higher
temperatures linear interpolation should be applied between 50 °C and 150 °C.
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BZX 83

Silicon Z diode for 500 mW

BZX 83 is an epitaxial silicon planar Z diode in a glass case 56 A 2 DIN 41883 (DO-35).
It is used for the stabilization and limitation of voltages as well as for the generation
of reference voltages at low power requirements.

Modern technology ensures a particularly sharp break-off of the reverse characteristic,
low noise and an excellent time stability of the electrical data. The cathode end is

marked by a colour ring.

Type Order number Type Order number
BZX 83 C0OV8 | 062702-Z21352 BZX 83 C10 Q62702-Z21077
BZX 83 C2V4 | 062702-21353 BZX 83 C11 Q62702-Z21078
BZX 83 C2V7 | Q62702-Z1063 BZX 83 C12 Q62702-21079
BZX83 C3V0 | 062702-21064 BZX 83 C13 Q62702-Z21080
BZX83 C3Vv3 | 062702-21065 BZX 83 C15 Q62702-21081
BZX83 C3V6 | Q62702-21066 BZX83 C16 Q62702-21082
BZX83 C3V9 62702-21067 BZX 83 C18 Q62702-21083
BZX 83 C4V3 | 062702-Z1068 BZX 83 C20 Q62702-Z21084
BZX 83 C4V7 | Q62702-Z21069 BZX 83 C22 Q62702-21085
BZX 83 C5Vv1 | Q62702-21070 BZX 83 C24 Q62702-21086
BZX 83 C5V6 | 062702-21071 BZX 83 C27 Q62702-21087
BZX83 C6V2 | Q62702-21072 BZX 83 C30 Q62702-Z21088
BZX83 C6V8 | 062702-21073 BZX 83 C33 Q62702-Z21089
BZX83 C7Vv5 | Q62702-21074

BZX83 C8V2 | 062702-Z21075

BZX 83 C9V1 | 062702-Z1076

gla

S

@ 0.55max ﬁ
e—25mn —= 5 max e—25min —--ef l—

2max

Weight approx. 0.5 g Dimensions in mm

Maximum ratings at 7, =25°C | BZX 83 ]
Storage temperature Ts —bbto +175 °C
Junction temperature T, max. 175 °C
Maximum power dissipation at 7, =25°C P 500 mw
Thermal resistance

Junction to air Rinsamp | =300 | K/W

The leads are maintained at 25°C 4 mm away from the case.
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BZX 83

Inventory of types

values apply to 7,,,,=25°C
Type Nomi- | Breakdown Dyn. resistance Reverse current

nal volitage

voltage | range

I,=5mA I;=5mA] I,=1mA at

v, (V)") V2 (V) (Q) | (Q) In (WA) | Vo (V)
BzZzX83C0Vv8 | 0.78 0.73 10 0.83 <10 - - -
BZX83C2Vv4 | 24 2.28 to 2.56 <90 <600 <120 1
BZX83C2V7 | 27 251029 <90 <600 <200 1
BZX83C3Vv0 | 3 281032 <90 <600 <60 1
BZX83C3V3 | 33 31t035 <90 <600 <30 1
BZX83C3V6 | 3.6 3.41t038 <90 <600 <20 1
BZX83C3V9 | 3.9 3.7to 4.1 <90 <600 <10 1
BZX83C4V3 | 4.3 40t0 4.6 <85 <600 <5 1
BZX83C4V7 | 4.7 441050 <80 <600 <2 1
BZX83C5V1 | &A1 48to5.4 <60 <550 <1 1
BZX83C5V6 | 5.6 5.210 6.0 <40 <450 <1 1
BZX83C6V2 | 6.2 58t0 6.6 <10 <200 <1 2
BZX83C6V8 | 68 6.41ta7.2 <8 <150 <1 3
BZX83C7Vv5 | 75 7010 7.9 <7 <50 <1 35
BZX83C8V2 | 8.2 7.7 10 8.7 <7 <50 <1 4
BZX83C9V1 91 8.5 t0 9.6 <10 <50 <1 5
BZX83C10 10 9.4 t0 10.6 <15 <70 <1 6
BZX83C11 11 10410 11.6 <20 <70 <1 7
BZX83C12 12 11410127 <20 <90 <1 8
BZX83C13 13 12.4 t0 141 <25 <110 <1 9
BZX 83 C15 16 13.8 to 15.6 <30 <110 <1 11
BZX83C16 16 15.3t017.1 <40 <170 <1 11
BZX 83 C18 18 16.8 to 19.1 <55 <170 <1 12
BZX 83 C20 20 18.8 to0 21.2 <55 <220 <1 14
BZX 83 C22 22 20.8 t0 23.3 <50 <220 <1 15
BZX83C24 24 22.8 to 25.6 <80 <220 <1 16
BZX 83 C27 27 251 to0 28.9 <80 <250 <1 18
BZX 83 C30 30 28 to 32 <90 <250 <1 20
BZX 83 C33 33 31t0 35 <90 <250 <1 22

*) Measured by impulses: ¢,<100 ms
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BZX 83

Inventory of types

values apply to 7,,,,=25°C; L=4 mm

Type Z current TCof V, Forward voltage at
7,,=50°C at I, I:.=50 mA
I, 0k (MA) 7C (10-4/K) Ve (V)
BZX83C0Vs8 - - -
BZX83C2V4 <155 -8 <1
BZX83C2Vv7 <1356 -7 <1
BZX83C3V0 <125 -7 <1
BZX83C3V3 <115 -6 <1
BZX83C3Vé <106 -7 <1
BZX83C3V9 <95 -55 <1
BZX83C4V3 <85 —~45 <1
BZX83C4V7 <80 1.5 <1
BZX83C5V1 <74 2 <1
BZX83C5V6 <66 3 <1
BZX83C6V2 <60 4 <1
BZX83C6V8 <55 4.5 <1
BZX83C7V5H <50 5 <1
BZX83C8V2 <46 55 <1
BZX83C9V1 <4 6 <1
BZX83C10 <37 6.5 <1
BZX 83 C11 <34 7 <1
BZX83C12 <31 7 <1
BZX83C13 <28 7.5 <1
BZX83C15 <25 7.5 <1
BZX83C16 <23 8 <1
BZX 83 C18 <21 8 <1
BZX 83 C20 <18 8 <1
BZX 83 C22 <17 85 <1
BZX 83 C24 <15 8.5 <1
BZX 83 C27 <14 8.5 <1
BZX83C30 <12 8.5 <1
BZX 83 C33 <11 85 <1
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BZX 83
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BZX 83
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BZX 83
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BZX 97

Silicon Z diode for 500 mW

BZX 97 is an epitaxial silicon planar Z diode in a glass case 56 A 2 DIN 41383 (DO-35).
It is used for the stabilization and limitation of voltages as well as for the generation
of reference voltages at low power requirements.

Modern technology ensures a particularly sharp break-off of the reverse characteristic,
low noise and an excellent time stability of electrical data. The cathode end is

marked by a colour ring.

These diodes are particularly designed for professional applications.

Type Order number Type Order number
BZX 97 COV8 | Q62702-Z1385 BZX 97 C8V2 | 062702-Z1233
BZX 97 C2V4 | 062702-21273 BZX 97 C9V1 | Q62702-Z1234
BZX 97 C2V7 Q62702-Z1221 BZX 97 C10 Q62702-21235
BZX 97 C3V0 | Q62702-21222 BZX 97 C11 Q62702-21236
BZX 97 C3V3 | Q62702-21223 BZX 97 C12 Q62702-Z21237
BZX 97 C3V6 | 062702-21224 BZX 97 C13 Q62702-Z21238
BZX 97 C3V9 | Q62702-Z1225 BZX 97 C15 Q62702-21239
BZX 97 C4V3 | Q62702-21226 BZX 97 C16 Q62702-Z1240
BZX 97 C4V7 [ Q62702-21227 BZX 97 C18 Q62702-21241
BZX 97 C5V1 [ Q62702-21228 BZX 97 C20 Q62702-Z21242
BZX 97 C5V6 | Q62702-Z1229 BZX 97 C22 Q62702-21243
BZX 97 C6V2 | Q62702-21230 BZX 97 C24 Q62702-Z21244
BZX97 C6V8 | 062702-21231 BZX 97 C27 Q62702-Z1245
BZX 97 C7V5 | 062702-21232 BZX 97 C30 Q62702-21246

BZX 97 C33 Q62702-21247

glas

<Z>D\.55mu><

L

2max

= ©®
J

EZSmm -

Weight approx. 0.5 g Dimensions in mm

5 max [=—25min -

Maximum ratings at 7,,,,=25°C | BZX 97

Storage temperature Ts —65to +175 °C
Junction temperature 7 —65to +175 °C
Maximum power dissipation Pot') 500 mw
Thermal resistance

Junction to air Rinsame') | =300 K/W

") The leads are maintained at 25°C 4 mm away from the case
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BZX 97

Inventory of types

at7,,,.,=25°C
Type Nominal| Breakdown Dyn. resistance Reverse current
voltage | voltage range f=1000 Hz
I,=5mA I,=5mA I,=1mA
1
v, (V) | ¥ (V) Q) |rz(Q) [Ia(nA) | VR (V)
BZX97C0OV8 | 0.78 0.73 t0 0.83 <8 - - —
BZX97C2Vv4 | 24 2.28 to 2.56 <85 <600 <10000 | 1
BZX97C2V7 | 2.7 25t0 29 <85 <600 <10000 |1
BZX97C3V0 | 3.0 281t03.2 <85 <600 <4000 1
BZX97C3Vv3 | 33 31t035 <85 <600 <2000 1
BZX97C3V6 | 3.6 341t 38 <85 <600 <2000 1
BZX97C3V9 | 3.9 3.7to0 4.1 <85 <600 <2000 1
BZX97C4V3 | 43 40to0 4.6 <75 <600 <1000 1
BZX97C4V7 | 47 441050 <60 <600 100<500{ 1
BZX97C5V1 | 5.1 48t0b5.4 <35 <550 10<100 |1
BZX97C5V6 | 5.6 5210 6.0 <25 <450 10<100 | 1
BZX97C6V2 | 6.2 5810 6.6 <10 <200 10<100 | 2
BZX97C6V8 | 6.8 6.4t07.2 <8 <150 10<100 | 3
BZX97C7V5 | 756 70t0 7.9 <7 <50 10<100 | b
BZX97C8VvV2 | 82 7.7 to 8.7 <7 <50 10<100 | 6
BZX 97 C9V1 | 9.1 851t09.6 <10 <50 10<100 | 7
BZX 97 C10 10 9.41010.6 <156 <70 10<100 | 7.5
BZX97C11 11 104 t0 11.6 <20 <70 10<100 | 85
BZX 97 C12 12 11.4t012.7 <20 <90 10<100 | 9
BZX 97 C13 13 12.4 to 141 <26 <110 10<100 | 10
BZX 97 C15 15 13.81t0 15.6 <30 <110 10<100 | 11
BZX 97 C16 16 156.3t017.1 <40 <170 10<100 | 12
BZX 97 C18 18 16.8 to 19.1 <50 <170 10<100 | 14
BZX 97 C20 20 18.8 t0 21.2 <5b <220 10<100 | 15
BZX 97 C22 22 20.8 to 23.3 <556 <220 10<100 | 17
BZX97C24 24 22.8 to 25.6 <80 <220 10<100 | 18
BZX 97 C27 27 25.1 to 28.9 <80 <220 10<100 | 20
BZX 97 C30 30 28 to 32 <80 <220 10<100 | 22
BZX 97 C33 33 31t0 35 <80 <220 10<100 | 24

D) Measured by impulses: t,<100 ms
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BZX 97

Inventory of types
at7,,.,,=25°C; L=4mm
Type Z current TC of V, Forward Reverse current

7,e=50°C voltage at | at7,,,,=150°C

7C (10-4/°C) Ir=100mA

I, ax (MA) | min. max. Ve (V) Iq (pA) Ve (V)
BZX97COVS8 | — -8 -6 - - —
BZX 97 C2V4 | <155 -8 -6 <1.0 —-100 1
BZX97C2V7 | <135 -8 -6 <1.0 <50 1
BZX97C3VO0 | <125 -8 —6 <1.0 <40 1
BZX97C3V3 | <115 -8 -5 <1.0 <40 1
BZX97C3V6 | <105 -8 -4 <1.0 <40 1
BZX97C3V9 | <95 -7 -3 <1.0 <40 1
BZX97C4V3 | <90 -4 -1 <1.0 <20 1
BZX97C4V7 | <85 -3 +1 <1.0 <10 1
BZX97C5V1 | <80 -2 +5 <1.0 <2 1
BZX97C5V6 | <70 -1 +6 <1.0 <2 1
BZX97C6V2 | <64 +0 +7 <1.0 <2 2
BZX97C6V8 | <58 +1 +8 <1.0 <2 3
BZX97C7V5 | <53 +1 +9 <1.0 <2 5
BZX 97 C8V2 | <47 +1 +9 <1.0 <2 6
BZX 97 C9V1 | <43 +2 +10 <1.0 <2 7
BZX 97 C10 <40 +3 +11 <1.0 <2 7.5
BZX 97 C11 <36 +3 +11 <1.0 <2 85
BZX 97 C12 <32 +3 +11 <1.0 <2 9
BZX 97 C13 <29 +3 +11 <1.0 <2 10
BZX 97 C15 <27 +3 +11 <1.0 <2 11
BZX97C16 <24 +3 +11 <1.0 <2 12
BZX97C18 <21 +3 +11 <1.0 <2 14
BZX 97 C20 <20 +3 +11 <1.0 <2 15
BZX 97 C22 <18 +3 +11 <1.0 <2 17
BZX 97 C24 <16 +3 +12 <1.0 <2 18
BZX 97 C27 <14 +4 +12 <1.0 <2 20
BZX 97 C30 <13 +4 +12 <1.0 <2 22
BZX 97 C33 <12 +4 +12 <1.0 <2 24
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BZX 97

Reverse current I,=f(V,)
at 0.75 x nominal voltage
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BZX 97

Dynamic Z-resistance r,=f(V,)
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10

—
»/'
fnd
u
5
b=

10? = 7
v s
At AT hmA-
R4y A
\ Ve
10 \X\ /,4 - 20mA
i | W
e’
L2 famy™ 29°C
10°

—» V7

Mean dyn. Z-resistance r,=/(1,)
0 (V, =parameter)

10} —

4
P

100

10t Temperature coefficient
£ of Z-resistance oy =7(V;)

30

Iy =5mA
I
T 2

—_—

—V;

Mean dyn. Z-resistance r,=1(1,)
Q (Vz=parameter)

103
n hmp=25°C
T N
102 NN
AN
\L
A AN
\\ N
N N N
N NN 30
\ ™
1 N N
10 \ o
Y|
100
0! 1° 10! 102mA
._._>[Z

541



BZY83C, BZY83D, BZY85C, BZY 85D

Silicon Z-diodes

Silicon Z-diodes type BZY 83 and BZY 85 are available with 5% tolerance (C) and
10% tolerance (D). BZY 83 is provided with a metal case 1A2 DIN 41871 and
may be operated in free air as well as mounted on a chassis with a cooling fin (heat
sink). BZY 85 is provided with a glass case 51 A2 DIN 41880 (DO-7). They are
suitable for stabilizing and limiting voltages as well as for generating reference
voltages at low power requirements. The cathode lead is marked by a red dot
(BZY 83) or a colour ring (BZY 85).

Type

Order number

BZY 83/C4V7
BZY 83/C5V1
BZY 83/C5V6
BZY 83/C6V2
BZY 83/C6V8
BZY 83/C7V5
BZY 83/C8V2
BZY 83/C9V1
BZY 83/C10
BZY 83/C11
BZY 83/C12
BZY 83/C13
BZY 83/C15
BZY 83/C16
BZY 83/C18
BZY 83/C20
BZY 83/C22
BZY 83/C24
BZY 83/D1
BzZY 83/D4V7
BZY 83/D5V6
BZY 83/D6V8
BZY 83/D8V2
BZY 83/D10
BZY 83/D12
BZY 83/D 15
BZY 83/D18
BZY 83/D 22
Heat sink

Q60225-Y83-J1
Q60225-Y83-J2
Q60225-Y93-J3
Q60225-Y83-J4
Q60225-Y83-J5
Q60225-Y83-J6
Q60225-Y83-J7
Q€60225-Y83-J8
Q60225-Y83-J9
Q60225-Y83-J10
Q60225-Y83-J11
Q60225-Y83-J20
Q60225-Y83-J13
Q60225-Y83-J21
Q60225-Y83-J15
Q60225-Y83-J16
Q60225-Y83-J17
Q60225-Y83-J22
Q60225-Y83-K1
Q60225-Y83-K2
Q60225-Y83-K3
Q60225-Y83-K4
Q60225-Y83-K5
Q60225-Y83-K6
Q60225-Y83-K7
Q60225-Y83-K8
Q60225-Y83-K9
Q60225-Y83-K10
Q62901-B1

W Not for new development
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Type

Order number

BZY 85/C4V7
BZY 85/C5V1
BZY 85/C5V6
BZY 85/C6V2
BZY 85/C6V8
BZY 85/C7V5
BZY 85/C8V2
BZY 85/C9V1
BZY 85/C10
BZY 85/C11
BZY 85/C12
BZY 85/C13
BZY 85/C15
BZY 85/C16
BZY 85/C18
BZY 85,C20
BZY 85/C22
BZY 85/C24
BZY 85/D1
BZY 85/D4V7
BZY 85/D5V6
BZY 85/D6V8
BZY 85/D8V2
BZY 85/D10
BZY 85/D12
BZY 85/D156
BZY 85/D18
BZY 85/D 22

Q60225-Y85-J47
Q60225-Y 85-J 51
Q60225-Y 85-J56
Q60225-Y85-J62
Q60225-Y85-J68
Q60225-Y85-J756
Q60225-Y 85-J82
Q60225-Y 85-J91
Q60225-Y85-J100
Q60225-Y85-J110
Q60225-Y85-J120
Q60225-Y85-J936
Q60225-Y85-J150
Q60225-Y 85-J937
Q60225-Y85-J180
Q60225-Y 86-J 200
Q60225-Y85-J 220
Q60225-Y 85-J938
Q60225-Y85-K10
Q60225-Y85-K47
Q60225-Y85-K56
Q60225-Y 85-K68
Q60225-Y85-K82
Q60225-Y85-K100
Q60225-Y85-K120
Q60225-Y85-K150
Q60225-Y85-K180
Q60225-Y85-K220



BZY 83 C, BZY83D, BZY85C, BZY85D

BZY 83 BZY 85

clearance )
cathode /casa—solderlng paint

275, = Ted dot (cathode) b e/ -l b
o0 ‘ 3056
Vjé:ﬁ T @ 2l gt
-/ )

f —

I ~—304 —={73 Max. =

30y D R .
Weight approx. 1 g Dimensions in mm Weight approx. 0.2g Dimensions in mm

TeT4!

ul Tr
igssle  la75e]

e 20 - |

- ; Sy

<‘jﬂﬁ*+—;
heat sink
Maximum ratings BZY 83 BZY 85
Forward current I, 200 200 mA
Maximum current fem 300 300 mA
Junction temperature T 150 150 °C
Ambient temperature Toe ~55t0 +125 | —55to +150 | °C
Total power dissipation )
(Tamb=45 °C) Ptot 3001) — mwWwW
Total power dissipation
(Tymp=25°C) Pios 250 4002) mwW
Thermal resistance
between junction and static
ambient air Risamb | <500 <3102) K/W
between junction and case Rihycase | <250 - K/W
When mounted on a chassis of
sheet aluminium 12 cm? in area
with cooling fin (heat sink) R <350 - K/W

Static characteristic (7,,,,=25°C)
Forward voltage (I,=100 mA) V; | 0.8 (<1.0)* | 0.9 (<1.0)* |V

Current and voltage data see following table

') When mounted on a chassis of sheet aluminium 12 ¢m?2 in area with cooling fin (heat sink) R,, =350 K/W
2) clearance case soldering point 4 mm (7,,,,=max. 25 °C
¢ AQL=0.65%
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BZY 83C, BZY83D

Delivery program BZY 83

Type Nominal| ;... =5 mA In*) W) zmad)

voltage at at

VR= IR= Tamb=
V,-range *) Layn ) Irgtae] 1V 1pA |45°C

(V) V) (Q) Q) | (nA) [(V) [(mA)
BZY 83/C4V7|4.7 441050 66 <90 66 | <500 |>1 52
BZY 83/C5V1| 5.1 48to54 48<75 48 | <500 |>1 48
BZY 83/C5V6| 5.6 5.2 t0 6.0 20<60 20 | <500 |>1 435
BZY 83/C6V 2 6.2 5.8 to 6.6 8<40 11 <500 | >1 3956
BZY 83/C6V8| 6.8 6.4 t0 7.2 35<8 9 <100 |>1.5 (36
BZY 83/C7V5|75 7.0t07.9 35<6 10 | <100 |>1.5 |33
BZY 83/C8Vv 2|8.2 7.7 t0 8.7 4<7 14 | <100 (>3 30
BZY 83/C9V 1|91 8.510 9.6 55<10 18 | <100 >3 27
BZY 83/C10 |10 9.41010.6 7<15 24 | <100 |»>45 |245
BzZY 83/C11 |11 10.4t0 11.6 | 9.56<20 3 <100 |>4.5 (22
BZY 83/C12 |12 11410127 | 12<30 39 | <100 (>6.56 |20.2
BZY 83/C13 |13 1240141 | 17<30 54 | <100 |>6.5 |184
BZY 83/C15 |15 13.8 t0 16.6 | 24<55 70 | <100 (>9.6 |16.8
BZY 83/C16 |16 1563t017.1 | 34<75 92 | <100 [>»95 [156.3
BZY 83/C18 |18 16.8t0 19.1 | 47<110 120 | <100 |>»9.5 [13.6
BZY 83/C20 |20 18810 21.2 | 70<150 160 | <100 |>»>95 (123
BZY 83/C22 |22 20.8 t0 23.3 | 95<170 | 205 | <100 [>11.5(11.3
BZY 83/C24 |24 22.8t025.6 | 120<200 | 250 | <100 |>11.5|10.2
BZY 83/D12) | 0.7 0.62t0 0.78 | 8 — - >1 200
BZY 83/D4V7 4.7 411052 66 <90 66 | <500 [>1 49
BZY 83/D5V 6| 5.6 5.0t0 6.3 20<75 20 | <500 |>1 41
BZY 83/D6V 8| 6.8 6.0to 7.5 36<15 9 <100 |>1.5 |35
BZY 83/D8V 2|8.2 7.3109.2 4<10 14 | <100 |>3 28.2
BZY 83/D10 |10 8.8t011.0 7<15 24 | <100 |>4.5 |235
BZY 83/D12 (12 10.7t0 134 | 12<30 39 | <100 |>65 |19
BZY 83/D15 |15 131t016.5 24 <55 70 | <100 |>9.5 |15.6
BZY 83/D18 |18 16 to 20 47<100 120 | <100 |>9.5 (13
BZY 83/D22 |22 19.6t0244 | 95<200 | 205 | <100 | - 10.6

') When mounted on a chassis of sheet aluminium 12 ¢cm? in area with cooling fin (heat sink)
2) The BZY 83 D1 is a diode with very small tolerances to be used in forward direction. The cathode is marked
. Rya?_ reg tsiglt%and has to be connected with the minus pole of the voltage supply
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] Not for new development |

BZY85C, BZY85D

Delivery program BZY 85

Type Nominal] I,,.,=5 mA Ip*yat ( Ve¥)at | Ipmax')
voltage
TL2)=
V,-range *) Lava ) Tzstat Ve=1P | Io=1pA| 45°C
(V) A% Q) | (nA) (V) (mA)
BZY 85/C4V7 | 4.7 441050 70 | 70 <500 >1 55
BZY 85/C5V1 | 5.1 48t05.4 60 |64 <500 >1 52
BZY 85/C5V6 5.6 5.2t06.0 40 | 47 <500 >1 49
BZY 85/C6V2 | 6.2 5.8 t0 6.6 10 | 23 <100 >1 45
BZY 85/C6V8 | 6.3 6.4t0 7.2 8 24 <100 >1.5 41
B2ZY 85/C7V5 | 7.5 7.0t07.9 7 29 <100 >1.5 37
B2ZY 85/C8V2 | 8.2 7.7 to 8.7 7 36 <100 >3 33
BZY 85/C9V1 | 9.1 85 t0 9.6 10 | 47 <100 >3 30
BZY 85/C10 10 9.41t010.6 15 | 60 <100 >4.5 28
BZY 85/C11 1 104t011.6 | 20 | 74 <100 >45 25
BZY 85/C12 12 11410127 | 20 | N <100 >6.5 225
BZY 85/C13 13 124t0141 | 26 | 108 | <100 >6.5 205
BZY 85/C15 15 13810156 | 30 | 138 | <100 >95 19
BZY 85/C16 16 15.3t017.1 | 40 | 177 | <100 >9.5 17
BZY 85/C18 18 168t019.1 | 65 | 226 | <100 >956 15
BZY 85/C 20 20 18.8t021.2 | 65 | 275 | <100 >95 14
BZY 85/C 22 22 20.8t023.3 | 56 | 319 | <100 >115 [125
BZY 85/C 24 24 22810256 | 80 | 408 | <100 >115 |11
BzY 85/D13) | 0.7 06210078 | 8 76 | — >1 200
BZY 85/D4V7 | 47 411052 85 | 95 11000 >1 55
BZY 85/D5V6 | 5.6 5.010 6.3 75 | 85 <500 >1 49
B2Y 85/D6V8 | 6.8 6.0to 7.5 15 | 33 <100 >15 45
BZY 85/D8V2 | 8.2 7.3t09.2 10 | 43 <100 >3 41
BZY 85/D10 10 88t0 11.0 15 | 65 <100 >4.5 28
BZY 85/D12 12 10.7t013.4 | 30 | 110 | <100 >6.5 225
BZY 85/D15 15 1310 16.5 55 185 | <100 >95 19
BZY 85/D18 18 16 to 20 55 | 265 | <100 >95 15
BZY 85/D 22 22 19.6t024.4 | 65 | 355 | <100 >9.5 125

') Clearance case soldering point 4 mm (7_,,,=max. 45 °C)

e BZY 85/D 1 is a diode with very small tolerances to be used in forward direction. The anode is marked

:; T,h= temperature at soldered joint 4 mm away from case
T

by a colour ring
* AQL=0.65%
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BZY 83C, BZYS83D, BZY85C,

BZY 85D

Total permissible power
dissipation R, =f(7, )
R, = parameter

BZY 83
06 1
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BZY83C, BZYS83D

Characteristics within the Z-range (mean values) V,=f(I,); (7,,,=25 °C)

BZY 83
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BZY 83C, BZY83D

Typical Z-resistance r,=1(I,) V,=parameter
Tamp =25 °C measured at f= 55 Hz; measuring current approx. 0.1 x I,

o BZY 83
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BZY 83C, BZY83D, BZY85C, BZY85D

Z-Voltage V,=1(T,,..)
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BBY 24, BBY 25, BBY 26, BBY 27

Depletion-layer varactors

BBY 24 through BBY 27 are epitaxial silicon mesa depletion-layer varactors and
are particularly designed for use in modulation and tuning applications in the GHz
range. The varactors are housed in a microwave case with a gold-plated Ni lead

strip on both ends.

Type | Order number

BBY 24 Q62702-B20
BBY 25 Q62702-B21
BBY 26 Q62702-B22
BBY 27 Q62702-B 23

Maximum ratings (7,,,=25°C)

Reverse voltage
Forward current
Junction temperature
Storage temperature

Thermal resistance between junction and case

Static characteristics

Reverse current
(Ve=100V; 7,,.,=25°C
Reverse current

(Veg=100V; T,,,=60°C)
Forward voltage
(Ir=200 mA; 7,,,,=25°C)

550

—1 T
T
e R | 5y
T ¥ cathode
l«——10min. l«——10min———»
Weight approx. 1 g
BBY 24, BBY 25
BBY 26, BBY 27
Vi 120 Vv
Ie 200 mA
T 150 °C
Ts —-55to +150 °C
RthJcase §70 K/W
I, <10 nA
Iq <100 nA
Ve <1 \



BBY 24, BBY 25, BBY 26, BBY 27

Dynamic characteristics (7,,,,=25°C)

|BBY24 |BBY25 |BBY26 |BBY27 |
Diode capacitance
(Ve=0V; f=1 MHz) © Cp 14 18 22 38 pf
(1210 16)| (16 t0 20) | (20 to 24) | (36 to 40) | pf
Capacitance ratio C
(VRg=01t0120V; =1 MHz) 00 | -85 >9.0 >935 >10.0 -
D120
BBY 24, BBY 25
BBY 26, BBY 27
Case capacitance Cease 0.35 pf
Case series inductance L 0.4 nH
Voltage dependence of junction
capacitance (V,=0to 120 V) n) 2to0 215 -
Quality (V;=4V; f=50 MHz) Q >200 -~
Series resistance (V;=100V; f=2.4 GHz) R <0.9 Q

1
G (Var) Vaat Vo \ ™
1 Rt/ _{ Vrat Vp } . ~

) G (Vi) (Vm + VD) ¢ Vom0TV

Typical capacitance characteristics as a function of bias V+
pf in the reverse direction (V,=0.7 V)

100
50
Cj
20 nY S
N
T N\ \\L
10 LTSI~
| . Y
|
.
-
5 N \\ .
y
\t T B8y 27
2 S
RN BBY 26
R BBY 25
1 L BBY %
1 2 5 0 20 50 100 130 200
—Vg+Vp

500V
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BXY10A,10B,11F,13A,13B, 14F

Charge storage varactors for frequency multiplication
BXY 13, BXY 14

Epitaxial silicon mesa diodes in a ceramic

microwave case.

Type | Order number
BXY 10A Q60223-Y10-A
BXY10B Q60223-Y10-B
BXY11F Q60223-Y11-F
BXY13A Q62702-X86

BXY13B Q60223-Y13-B
BXY 14 F Q60223-Y14-F

Frequency range
RF-Input power
Junction temperature
Storage temperature

Thermal resistance
Junction to case
Diode capacitance
Va=0V; f=1 MHz
Breakdown voltage
I,=10pA

Reverse current
Ve=30V

Forward voltage
Ir=100 mA

Series resistance
Ve=20V; f=2.4 GHz
Storage time (I.=
200 mA; Iz=200 mA)
fall to 80% of I

Fall time (=200 mA;
I,=200 mA) fall from
80% to 20% of I
Case capacitance
(without grub screw)
Case series inductance
(without grub screw)
Applications:
conversion loss, e.g.
tripling

from

to

RF-Input power

552

BXY10, BXY 11
cathode

)

084, ;
™ l: el
- =1 31201 L
1802

Weight approx. 0.1 g

Diménsions in mm

cathode

7 screw-upe Dzasai

Weight approx. 0.5 g

BXY10A |BXY10B |BXY11F
BXY13A |BXY13B | BXY14F
11015 1t015 0.05t0 5 | GHz
P, to 0.5 to1 to 4 w
T, +150 +150 +150 °C
T, —b5b to —-556to —b5to °C
+175 +175 +175
thucase | =90 <70 <60 K/W
Co 05t015 [09to1.8 |9to18 pf
Vg (35t045) | (33t047) | (60t090)| V
I, <5 <5 <5 nA
Ve <12 <11 <1 V
R, <08 <06 <05 Q
L 8 10 75 ns
t; 1 0.8 6 ns
Ceuse 0.35 0.35 0.36 pf
Lg 04 0.4 0.4 nH
K 7.0 45 2.0 db
6.5 25 0.2 GHz
13 7.5 0.6 GHz
Pe 0.02 0.3 3.0 w




BXY10C,10D,11E.13C,13D, 14E

Charge storage varactors for frequency multiplication

BXY 13, BXY 14
cathode

Epitaxial silicon mesa diodes in a ceramic
microwave case

BXY10, BXY11

cathods screw-1ype base

3y L]
Type Order number @ 5 %
BXY10C Q60223-Y10-C 0-ﬁ9£ L | 2 =
BXY10D Q60223-Y10-D [ LVVJ Ll L2Y)
BXY11E Q60223-Y11-E Tog 0 189
BXY13C Q60223-13-CY o
BXY 13D Q60223-Y13-D Weight approx. 0.1 9 s
BXY14E Q60223-Y14-E Dimensions in mm Weight approx. 0.5 g
BXY10C | BXY10D | BXY11E
BXY13C | BXY13D | BXY14E
Freguency range 1t 10 11010 03t03 GHz
RF-Input power P, to 1.5 to 2.5 to 3 w
Junction temperature 7, +150 +150 +150 °C
Storage temperature T, —-55to -55 to —55 to °C
+175 +175 +175
Thermal resistance
Junction to case Ripycase | =70 =70 <70 K/W
Diode capacitance Co 25 4.5 7 pf
Va=0V; f=1 MHz (1.5t03.5) | (310 6) (b to 10)
Breakdown voltage
I,=10pA A (341t050) | (60t070)| (60to 70)| V
Reverse current
Ve=30V Iq <5 <5 <5 nA
Forward voltage
I.=100 mA Ve <11 £1 <1 \"
Series resistance
Ve=20V; f=2.4 GHz R, 0.6 <0.6 <05 Q
Storage time (I.=
200 mA; ;=200 mA) t, 15 25 40 ns
fall to 80% of I
Fall time (1.=200 mA;
I,=200 mA) fall from t 0.8 0.8 1.5 ns
80% to 20% of I,
Case capacitance
(without grub screw) C.ase 0.35 0.35 0.35 pf
Case series inductance
(without grub screw) Ly 04 04 04 nH
Applications:
conversion foss, K 35 4.0 2.5 db
e.g. tripling
from 2 2 0.7 GHz
to 6 6 2.1 GHz
RF-Input power P 0.5 1 15 W

553



BXY 11 GA, BXY 14 GA

Charge storage varactors for frequency

multiplication

Epitaxial silicon mesa diodes in ceramic microwave cases.

Type | Order number

BXY 11 GA | Q60223-Y11-G

BXY 11 GA  catfios
M
)

ARN
3101

0.6..02

18,025

Weight approx. 0.1 g Dimensions in mm

Frequency range

RF input power
Junction temperature
Storage temperature

Thermal resistance
Junction to case

Diode capacitance Vy;=0; f=1 MHz

Breakdown voltage I =10 pA
Reverse current V=30V
Forward voltage I =100 mA
Series resistance

Ve=20V; f=2.4 GHz
Storage time

(Ie=100 mA; I;=200 mA)
fall to 80% of I

Fall time

(Ir=100 mA; I,=200 mA)
fall from 80% to 20% of I,
Case capacitance

(without grub screw)

Case series inductarice
(without grub screw)
Applications:

conversion loss

e.g. tripling

from

to

RF input power

554

Type | Order number

BXY 14 GA | 062702-X48

BXY14 GA  cathode serew -type base

’ z
\0:6 Rt
— 1805
Weight approx. 0.5 g
BXY 11 GA
BXY 14 GA
0.05to 2 GHz
P, to 4 w
T, +150 °C
Ts —55t0 +175 |°C
RthJcase —S— 60 K/W
Co 20 (15 t0 25) | pf
Ve 60 to 90 Vv
I, <5 nA
Ve <1 v
Rs <05 Q
t, 75 ns
t, 6 ns
Ccase 035 pf
Ly 04 nH
K 2 db
0.2 GHz
0.6 GHz
P, 3 w




BXY 15 CA-1, BXY 15 CA-2

Charge storage varactors for frequency

multiplication

Glass-passivated silicon mesa twin-diodes.

‘ Order number

] Q62702-X72
Q62702-X73

Type
BXY 15 CA-1
BXY 15 CA-2

Frequency range

RF input power
Junction temperature
Storage temperature

Thermal resistance

Junction to case

Diode capacitance Vp==0V; f=1 MHz
Breakdown voltage I =10 pA

Reverse current V, =30V

Forward voltage I.=100 mA

Series resistance V=20V, f=2.4 GHz

Storage time

(Ig=100 mA; I,=200 mA)
fall to 80% of I,

Fall time

(Ie=100 mA; I,=200 mA)
fall from 80% to 20% of I,
Case capacitance

{without grub screw)

Case series inductance
(without grub screw)
Applications:

conversion loss

e.g. doubling

from

to

RF input power

BXY15CA
cathode

Frl

180

Weight approx. 0.1 g

2
©

AR
310

BXY15CA1

' 3-4BUNG-ZA 0H§G—copper

Weight approx 0.156 g

BXY 15 CA-1
BXY 15 CA-2
21015 GHz
P, 2.5 W
T, 150 °C
T, —~bBbto +175 °C
Rthdcase §-25 K/W
Co 15t025 pf
Ve 40 to 50 \%
I, =3 nA
Ve <1 Y
Rq <0.6 Q
t, 12 ns
t 0.5 ns
Ciase 0.35 pf
s 04 nH
K 4 db
6.5 GHz
13 GHz
A 2 w
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BXY15DC-1, BXY15DC-2, BXY 17 CA-1, BXY 17 CA-2

Charge storage varactors for frequency

multiplication

Type Order number
BXY 15 DC-1 Q62702-X89
BXY15 DC-2 Q62702-X90
BXY 17 CA-1 Q62702-X94
BXY 17 CA-2 Q62702-X95

BXY 15 DC-2
-2

BXY17C
cathode

PO

18_g05

Weight approx. 0.1 g

Dimensions in mm

B8XY 15 DC-1

BXY 17 CA-1

LB—ABUNG»ZA OHEG-copper

Weight approx. 0.15 g

BXY 15 DC-1 | BXY 17 CA-1

BXY 15 DC-2 | BXY 17 CA-2
Frequency range 1t010 11010 GHz
RF input power P, 5 4 w
Junction temperature [} 150 150 °C
Storage temperature T, —55t0 +175 | —65to +175 | °C
Thermal resistance
Junction to case Rinicase <20 <20 K/W
Diode capacitance
(Ve=0V,; f=1 MHz) Co 3to6 15t025 pf
Breakdown voltage
(Iz=10pA) Vi 50 to 70 55 to 70 \
Reverse current (V;=30V) I, <3 <3 nA
Forward voltage (I=100 mA) V; <1 <1 \'
Series resistance
(VR=20V; f=2.4 GHz) Rg <05 <05 Q
Storage time
(Ir=100 mA; I;=200 mA)
fall to 80% of I, t, 30 20 ns
Fall time
(Ir=100 mA; I, =200 mA)
fall from 80% to 20% of I, L 0.5 0.5 ns
Case capacitance
(without grub screw) . Ceiase 0.35 0.35 pf
Case series inductance
(without grub screw) Ly 0.4 0.4 nH
Applications:
conversion loss, K 5 4.5 db
e.g. tripling
from 21 25 GHz
to 6.3 7.5 GHz
RF input power P. 5 35 w
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BXY16B, BXY16C1, BXY16C 2, BXY19E

Charge storage varactors for frequency multiplication

BXY16 B BXY16C1
' 3-4BUNG-ZA UHEG-CDDDBI‘

BXY16C2
Type | Order number  calfiode
BXY16 B | Q60223-Y16-V1
BXY 16 C1 | Q60223-Y16-C1 g
BXY 16 C2 | Q60223-Y16-C2 ¥
BXY19E | Q60223-Y19-E

18.925

BXY19E

cathode

0T g6
-

6-LOUNF-2A

505 —

kg5

Dimensions in mm Weight approx. 0.1 g Weight approx. 0.15 g Weight approx. 0.9 g

BXY16B { BXY16C1| BXY19E
BXY16C2
Frequency range 21013 11010 01103 GHz
RF input power P, to1.5 to 4 to 8 w
Junction temperature T +150 +150 +150 °C
Storage temperature T, —55to —55to —~55to °C
+175 +175 +175
Thermal resistance
Junction to case Ripjcase | =30 <25 <15 K/W
Diode capacitance Co <15 2.5 8 pf
(Va=0V; f=1 MHz) (1.5t03.5)| (5to 10)
Breakdown voltage
(Ig=10pA) Va 40 to 50 (5210 70) | (85to 105)| V
Reverse current (V,=30V) I, <5 <b <5 nA
Forward voltage (I=100 mA) v, <11 <141 <1.0 \
Series resistance
(Ve=20V; f=2.4 GHz) R <0.6 £0.6 £0.5 Q
Storage time (I =
100 mA; I,=200 mA) t 12 20 80 ns
fall to 80% of I
Fall time (I.= 100 mA;
Iq =200 mA) faill from t; 05 0.8 2 ns
80% to 20% of I,
Case capacitance
(without grub screw) C.ase 0.35 0.35 1.0 pf
Case series inductance
(without grub screw) Ly 04 04 0.6 nN
Applications:
conversion loss, K 4.0 4.0 3.0 db
e.g. tripling or doubling
from 6 25 0.8 GHz
to 12 7.5 2.4 GHz
RF input power P, 1 5" 8 w

') At series circuit of BXY 16 C-1 and BXY 16 C-2
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BXY19F, BXY19FB, BXY19GB, BXY19HA

Charge storage varactors for frequency

multiplication
BXY19F, FB, GB and HA %qs

cathode

Type | Order number

BXY19F Q60223-Y19-F

BXY19FB Q62702-X53

BXY19GB Q60223-Y19-G2 Dimensions in mm )
BXY19HA Q62702-X50 Weight approx. 099 |« 115, —»

6-4OUNF-2A

BXY BXY BXY BXY
19F 19 FB 19GB {19 HA

Frequency range 01t03 ]01t03|01t02.4]0.1t02.0| GHz
Input power P, to 15 to 15 to 20 to 30 W
Junction temperature I +150 +150 +150 +150 °C
Storage temperature T, —b5to | —-55to | —bbto | —55to |°C

+175 +175 +1756 +175

Thermal resistance

Junction to case Rinscase | =12 £12 =10 <10 K/W
Diode capacitance

(Vy=0V; f=1 MHz) Cy 9t018 {12t0c18{20t030 |301to 40 |pf
Breakdown voltage Vi 85 to 85 to 95 to 115t0 |V
(Ix=10pA) 105 105 115 1356

Reverse current

(Vy=30V) I, <5 <5 <5 <5 nA
Forward voltage

(I:=100 mA) Ve <1.0 <1.0 £1.0 <1.0 Vv
Series resistance

(Veg=20V; f=24 GHz) Rq <05 <05 £05 <05 Q

Storage time (.=

100 mA; I,=200 mA}) t
fall to 80% of I,

Fatt time (I.=

100 mA; I;=200 mA) t; 2 2 4 5 ns
fall from 80% to 20% of I,

Case capacitance

90 g0 150 180 ns

(without grub screw) Cease 1.0 1.0 1.0 1.0 pf
Case series inductance

(without grub screw) Ly 0.6 0.6 0.6 0.6 nH
Applications:

conversion loss, K 35 3.0 1.5 1.5 db
e.g. tripling or doubling

from 0.8 0.8 0.4 0.2 GHz
1o 24 2.4 0.8 0.4 GHz
RF input power A 10 10 15 20 W
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BXY 21 CA

Depletion-layer varactors

BXY 21 CA is an epitaxial silicon mesa diode in a ceramic case. It is suitable for
use as frequency converter and mixer in the GHz range.

Type | Order number

BXY 21 CA | Q62702-X54

Maximum ratings (7,,,,=25°C)

Reverse voltage
Junction temperature
Storage temperature
Power dissipation

Thermal resistance
Junction to case

Static characteristics (7,,,,=25°C)

Forward volitage (I.=100 mA)
Reverse current {(Vp= 15V)
Breakdown voltage {I,=10 pA)

Dynamic characteristics (7,,,,=25°C)
Diode capacitance (V;=0V; f=1 MHz)

Case capacitance
Series inductance

Series resistance (V;=20V; f=2.4 GHz)

064

cathode

Weight approx. 1.4g Dimensions in mm

BXY 21 CA

vV, = |20 Vv
T, 150 °C
Te —55 to +150 °C
P, 1.2 w
RthJcase §70 K/W
Ve <11 Y
Iq =5 nA
Ver 30 (>20) \
Co 2(1.5 t0 2.5) pf
Couce 0.85 pf
Lg 2 nH
Ry 0.5(<0.8) Q
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BXY 22 G, BXY 22 H, BXY 22 J, BXY 23

Depletion-layer varactor

Are capacitance diodes for tuning, switching and modulator applications up into
the GHz range.

BXY 23 BXY22 g5,
thod
Type | Order number catpode AR e
BXY 22 G | G60223-Y22-G )
BXY 22 H | Q60223-Y22-H C8.0p I
BXY 22J | Q60223-Y22-J ’l 5
BXY 23 Q60223-Y23 St

182

Weight approx. 0.1 g Weight approx. 1.4 g
Dimensions in mm

BXY22G

BXY 22 H
Maximum ratings (7,,,=25°C) BXY 22J BXY 23
Reverse voltage Ve 30 30 Vv
Forward current I 200 200 mA
Junction temperature 7 150 150 °C
Storage temperature T, —~b5to +176 | —-65to +175 | °C
Power dissipation Po: 1.2 1.2 w
Thermal resistance
between junction and case Rinjcase | =70 <70 K/W
between junction and static
ambient air Rinsams | =150 <150 K/W
Static characteristics
Reverse current
(Vg=30V; T, n,=25°C) I, <10 <10 nA
Reverse current
(Ve=30V; T7,,,=60°C) I <100 <100 nA
Forward voltage
(Ig=200mA; T7,,,=25°C) Ve <1 <1 v
Dynamic characteristics (7,,,,=25°C)
Case capacitance Ceaso 0.85 0.35 pf
Case series inductance L 2 0.4 nH
Temperature dependence
of the diode (V;=3V) TKeo 4-10"° 4.10°° 1/°C
Capacitance ratio Cos 2t0 25 21025 -
(Ve=31025V; f=1 MHz) Coos
Voltage dependence of the junc-
tion capacitance (Vg=31025V) n") 210 2.3 “|2t023 —
Series resistance
(Ve=3V; f=2.4 GHz) Ry <15 0.9 Q

| BXY22G | BXY22H |BXY22J |BXY23

Diode capacitance

(Ve=15V; C,%) | 10(8.8t0 |12(10.810[14.5 (13 to|— pf
F=1 MHz) 11.2) 13.2) 16)
(Ve=3V;f=1MHz) C,?) | — - — 12(10.7 10 13.3) |pf

Y Ci(Vaa) _ Va2t Vo) 1., -
560 cv~ \Vrvy ) 7 YemOTY ) Co=Cy+ Conne



BXY 24 EA 3

Depletion-layer varactor

BXY 24 EA 3 is an epitaxial silicon mesa diode in a ceramic case. It is particularly
suitable for use in the GHz range, e.g. as mixer, frequency converter and modulator.

o Em—

S \\D)
Type I Order number
BXY 24 EA 3 I 062702-X76-E3 1

10min—— !

Weight approx. 1 g Dimensions in mm
Maximum ratings (7,,,=25°C) | BXY24EA3 |
Reverse voltage Vq 60 \
Forward current I 200 mA
Junction temperature A 175 °C
Storage temperature T, -551t0 +175 °C
Power dissipation P, 2 w
Thermal resistance
Junction to case Rihicase £356 K/W
Static characteristics (7,,,=25°C)
Forward voltage (I.=100 mA) Ve £1.0 \
Reverse current (V;=30V) Iq <10 nA
(Ve=30V; T,,.,=60°C) I 100 nA
Breakdown voltage (I=10 pA) Var >60 \Y)
Dynamic characteristics (7,,,,,=25 °C)
Diode capacitance (V,=0; f=1 MHz) c, 6 (510 8) pf
Case capacitance Cease 0.35 pf
Series inductance Ly 0.4 nH
Series resistance (V,=20V; f=2.4 GHz) Ry <0.8 Q
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BGY 12A, -12B, -13A, -13B, -14A, -14B

IMPATT-diodes for C and X band

Avalanche transit time (ATT) diodes BGY12A, -12B, -13 A, -13B, -14A and 14 B
are silicon epitaxial mesa devices with multilayer glass passivation. IMPATT-diodes
are suitable for generating and amplifying microwave power directly from the DC
supply. They can be used in power oscillators, microwave amplifiers and receiver
oscillators operating in the GHz range. When mounting the diodes, good heat
conduction through the threaded stud to the heat sink is important.

Type Order number
¥ 3-48UNC-2A OHFG-copper
BGY12A Q62702-G1 S8y o7 !
BGY12B Q62702-G2 8 7 -
BGY13A Q62702-G3 SE L
BGY13B Q62702-G4 cathode” 03
BGY14A Q62702-G5 Weight approx. 0.15 g B i
BGY14B Q62702-G6 Dimensions in mm 5402
Type BGY | BGY | BGY | BGY | BGY | BGY
12A |12B |{13A |13B [14A") 14B")
Maximum ratings
(Tymb=25°C)
Junction temperature 7, 250 250 |250 | 250 |250 |250 |°C
Power dissipation Fot 3 3 3 3 10 13 w
Thermal resistance
Junction to case®)  Rypjcaee | <70 | <60 | <80 | £70 | £20 | =15 | K/W
Dynamic characteristics
(T,mp,=25°C)
DC-datas Vi min 120 | 120 |85 85 120 (120 |V
max |160 |160 |105 |105 |160 |160 |V
I; min 15 15 30 30 60 680 | mA
max |25 25 40 40 80 100 | mA

CW-output power Pus >50 | >100| >25 | >75 | >500| >750| mW
Frequency range?) 4-6 [4-6 [8-10{8—-10|5—7 |5—7 | GHz
Efficiency 2 4 2 25 5 6 %
Diode capacitance
at Vi (f=1 MHz) Co(VR) {05 0.5 0.6 0.6 0.2 0.2 pf
Series resistance
at Vy(f=2.4 GHz) r,(VR) 1 1 0.5 0.5 1 1 Q
Case capacitance
(without threaded stud)

C.ase 035 |035 (035 |0.35 |0.35 |0.35 | pf
Case series inductance Lg 0.4 0.4 0.4 0.4 0.4 0.4 nH
{without threaded stud)

¥ new Type

') Upside down diodes for maximum heat dissipation

2) R,,, measured according to Haitzetal

3) IMPATT diodes for other frequencies on request
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BXY 42, BXY 43, BXY 44

PIN-diodes

PIN-diodes BXY 42, BXY 43 and BXY 44 are glass passivated silicon mesa diodes
with a high resistivity storage zone. As their design resembles that of the charge
storage varactor, they have the same high reliability.

When the PIN diode is driven in the forward direction, strong modulation of the high
resistivity storage zone conductivity occurs, which reduces the diode series resistance
from about 100 Q (at I.=10 pA) to values less than 1Q (at 100 mA). Here the diode
functions as a variable high frequency resistance. When driven in the reverse direction,
the series resistance falls until the depletion region extends over the complete | zone,
then remains constant. The PIN diode is suitable as a switching diode, variable high
frequency resistance and as a phase shifter in the GHz range.

Types BXY 42 and BXY 43 with a low breakdown voltage are especially suitable for
fast switching operations (around 10 ns) at low power, whereas type BXY 44 can be
used at high power for switching times around 100 ns.

B wxvas
B
Type | Order number B4BUNG-2A OHES-copper
BXY 42 Q62702-X 81 Gﬂ@ﬂe
BXY 43 Q62702-X82
BXY 44 Q62702-X83 oo
2y
2341 31203

Weight approx. 0.1 g Dimensions in mm Weight approx. 0.156 g

Maximum ratings BXY 42 BXY 43 BXY 44
(Tyms=25°C)

Junction temperature 7, 150 150 150 °C
Storage temperature 7T —bbto +175| —65t0 +175| —~b5510 +175| °C
Thermal resistance

Junction to case Ricase | <70 <70 <256 K/W
Power dissipation Fo. 1.0 1.0 5 w
Static characteristics

Breakdown voltage

(Ig==10pA) Ver > 160 >150 >350 Y
Forward voltage

(Ir=100 mA) Ve 1.1 1.1 1.0 \Y)
¥ New Type
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BXY 42, BXY 43, BXY 44

PIN-diodes

Dynamic characteristics BXY 42 BXY 43 BXY 44

Diode capacitance

(Vx=50V; f=1 MHz2) Co <0.3 <0.45 <1.3 pf
Series resistance

(Vex=50V; f=2.4 GHz) r, <1.0 <1.0 - Q

(Ir=100 mA; f=2.4 GHz) A — - <1.0 Q

Storage time

(Ie=10mA, I;=6 mA)

recovery to 10% of I ts >0.2 >0.25 >2.0 us
Case capacitance Cease 0.18 0.18 0.35 pf
Case series inductance s 0.45 0.45 0.40 nH
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A34-2/30, -4/20, -5/15, -6/40, -710, -10/25, -14/30, -25/18

Negative temperature coefficient thermistor,

starting-type

The thermistors A 34 are suitable for obtaining a defined current rise with time,
particularly for delaying relays.

The type A 34-2/30 is available in two models according to the tolerance of the

delay 7, ?).

. Special production and aging processes ensure high reliability. The type designation

code is stamped onto the glass-case.

Type Order number .
A34-2/30a | Q63034-A1-J POk — g
A 34-2/30b | Q63034-A1-M
A 34-4/20 Q63034-A2 32— —2h,
A 34-5/15 Q63034-A3
A 34-6/40 Q63034-A4 835 g ——————=
A34-7/10 Q63034-A5 . . N
A 34-1 0/25 Q63034-A6 Weight approx. 0.6 g Dimensions in mm
A 34-14/30 | Q63034-A7
A 34-25/18 | Q63034-A8
A 34 A34 A34 A 34
Maximum ratings -2/30 -4/20 -5/15 -6/40
Maximum continuous power A, 60 80 75 240 mwW
Maximum momentary
power') R 600 600 600 1200 mwW
Maximum current
momentary ') I, 60 30 25 60 mA
Minimum permissible
hot-state resistance Ry 40 150 300 120 Q
Storage temperature Ts —55to +125 °C
A 34 A 34 A 34 A 34
Maximum ratings -7/10 -10/25 | -14/30 | -25/18
Maximum continuous power £, , 70 250 420 450 mwW
Maximum momentary
power') R 600 1200 2000 2000 mwW
Maximum current
momentary ') I 20 40 60 25 mA
Minimum permissible
hot-state resistance Ry 500 350 350 1000 Q
Storage temperature TS —55to +125 °C

') Only as long as the thermistor resistance exceeds R in
2) A34-2/30a with a 1, tolerance from —40 to +20%, and
A 34-2/30b with a t,, tolerance from —20 to +40%
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A 34-2/30, -4/20, -5/15, -6/40, -7[10, -10/25, -14/30, -25/18

A34 |A34 | A34 | A34
Characteristics (7,,,,,=20°C) -2/30 | -4/20 | -5/15 | -6/40
Nominal voltage Vy 2 4 5 6 \
Nominal current Iy 30 20 15 40 mA
Voltage maximum v 4 8 13 9 \
Cold-state resistance Ry 5 15 40 6 kQ
Tolerance of cold-state
resistance R,o-Tol. | +30 +30 +30 +20 | %
Nominal value of delay ') T 0.7 0.7 0.6 7 s
Tolerance of delay 2) +30 +30 +25 %
Operating voltage 1, Vs 12 24 36 24 \
Dropping resistance for 7, R, 0.2 0.6 1.2 0.4 kQ
Switching current Ig 30 20 15 30 mA
B-value?) B 3440 | 3440 | 3450 | 2920 | JK/J
Thermal conduction constant G.,,m, |0.4 0.4 04 15 mW/K
Thermal cooling time constant z,,, 1.2 1.2 1.2 7 s
Thermal capacity Cen 0.5 0.5 0.5 10 mWs/K

A34 |A34 | A34 |A34
Characteristics (7,,,,=20°C) -7/10 | -10/25| -14/30 | -25/18
Nominal voltage A 7 10 14 25 Vv
Nominal current In 10 25 30 18 mA
Voltage maximum v, 18 21 28 60 \
Cold-state resistance R.o 100 40 40 200 kQ
Tolerance of cold-state
resistance R,o-Tol.| £30 +20 120 +20 | %
Nominal value of delay') Tw 0.5 35 24 5 s
Tolerance of delay +30 +25 +25 +25 %
Operating voltage for 7, Ve 60 60 60 220 \
Dropping resistance for 7, R, 3 1.5 1.5 10 kQ
Switching current I 10 20 20 11 mA
B-value?) B 3950 |[3440 | 3440 ({3900 | JK/J
Thermal conduction constant G, amp | 0.4 1.2 23 25 mW/K
Thermal cooling time constant 7, 1.2 6 14 12 s
Thermal capacity Cn 0.5 7 32 30 mWs/K

') The thermistor is connected in series with the dropping resistor R, to voltage V,. After the period 1, the

current has reached the value Ig through the heating of the thermistor
C and 100 °C

2) Determined by measuring at 20
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A34-2/30, -4{20, -5[15,-6/40, -7/10, -10/25, -14/30, -25/18

Standard Values of Delays at Different Operating Voltages (7,,,=20°C)

Type 8V |12V |16V |24V 36V 48V {60V [110V]|220V
A 34 2/30 2 07 |04 (01 - - - — —
A 34 4/20 - - 1.7 |07 (02 |01 — — —
A 34 5/15 - - - 15 |06 |03 |02 |- —
A34 6/40 — - 17 7 25 |15 |- - -
A3 7/10 - - - - 2 08 |05 |- —
A 34 10/25 - - - - 10 6 35 |1 -
A 34 14/30 - - - - - 40 24 6 M
A34 25/18 - - - - - - - 20 5

Standard Values of the Delay 7, as a Function of the Operating Voltage V;
for thermistor type series A 34

Tamp=20°C
10?
5
N
Ty N
T » A34-6/40 )i
5 a
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N[ | [ Nas-10/25
1 A \\ A\
‘\‘ ‘\\ \\ N\
5 —N
\ AN A
\ \ N
A 3!.-2/30\ \ N A34-710
10 | |
10° 5 10 5 10 5 10%v

—p
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A34, -2/30, -4/20, -5/15, -6/40, 7110, -10/25, -14/30, -25/18

Thermistor resistance as a

Thermistor resistance as a function of the temperature
function of the temperature Ryn=HTry)
Roy=HTep) A 34-8/40, -7/10, -10/25, -1 4‘30,
Q A 34-2/30, -4/20, -6/16 Q@ -2618
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A 34 -2/30

Stationary current voltage characteristic Vi, =7(I;,)

Vv Ty mu = Parameter A 34-2/30
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Thermistor current as a function of time I, =/(t),

mA R, and Vg =parameter; 7, =20°C A 34-2/30
60
1]
pi Vg =2tV
I 7 Ry =400Q s Vg =12V o8V
T / // RV =200Q // - RV =125Q
7 4 P
40 v, Lt
/ /
.’ y) /
/ /
20 /
/ /
y
A
/ A
- -
0
0 0.5 10 15 20 2.5 30s

—wf

583



A 34 -4/20

Stationary current voltage characteristic V;, =f(I;,)

v 2TE,,M,:parameter A 34.4/20
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A 34 -5/15

Stationary current voltage characteristic V,, =f(I,)

v Tamp=parameter A 34-515
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Thermistor current as a function of time I, =f(¢),
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A 34 -6/40

Stationary current voltage characteristic V;, =f(I;,)

T, mp = Parameter
v A 34-6/40
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A34-7/10

Stationary current voltage characteristic V;, =f(I;,)

v Tomy ™= parameter A34-7110
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A 34 -10/25

Stationary current-voltage characteristic V;, =f(I;,)

v Tomp = Parameter A 34-10/25
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A 34 -14/30

Stationary current voltage characteristic V;, =f(I;,)
T.mp= Parameter

v A 34-14/30
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A 34 -25/18

Stationa:y current voltage characteristic V;,,
Tams=20°C A 34-25/18
e s e 525 T
, — 1 g AN 37 an
o ke o
N
fTh 4
N
N
10° < :ﬁ
5 é’lp ~ A
n R
] \
V|
1 X M
'S = = :
s =%
N
~N
\
N N
10° b
102 5 10 5 10 5 10 5 10°mA

Thermistor current as a
function of time I.,,,=f(t&‘
mA A 34-25/18
30

I 11
300V 10k8 -
P

P

rd

7/
i 220V 0kQ

Tzo

N,

N Y
~
\\\ N

0

ey

N\
N

590



I Not for new development ]

A 37-9/85, A 37-22/38

Negative temperature coefficient thermistor,

starting-type

Thermistors A 37-9/85 and A 37-22/38 are suitable for universal starting appli-
cations, such as the suppression of current pulses at switching transients and the

design of delay circuits.

Type | Order number

]
|

i
s.TJ

A37-9/86 Q63037-A3
A 37-22/38 Q63037-A4

Maximum ratings

Maximum current, momentary ')
Peak load')

Hot resistance, continuous
Maximum operating temperature

Characteristics (7,,,,=20°C)

Nominal voltage

Nominal current

Nominal power dissipation
Voltage maximum

Cold-state resistance

Tolerance of the cold-state resistance
Cold-state resistance (7y,=25°C)
Hot-state resistance

B-value?)

Tolerance of B-value
Temperature coefficient
Temperature of thermistor at R,
Thermal conduction constant
Thermal cooling time constant
Thermal capacity

Lf 25min v—ui.'s‘

©0.35

Weight approx. 0.5 g Dimensions in mm

| A37-9/85 | A 37-22/38 |

fxhm 150 60 mA

R 1.6 15 w

Ry 120 600 Q

T 200 200 °C

W 8 22 Vv

Iy 85 38 mA
P.oe 765 840 mwW

v, 20 58 Vv

R, 10 100 kQ
R,o-Tol.| £20 +20 %

R.s 8.2 79 kQ

Ry 120 600 Q

B 3440 3950 JK/J
8-Tol. +5 +5 %

TC —-4.0 —-4.0 %/°C
Tw +200 +200 °C
Ginams | 4 4 mW/K
Ten 60 60 s

Cen 240 240 mWs/K

') Only as long as the tharmistor resistance exceeds the maximum rating of R,
2) Determined by measuring at 20 °C and 100 °C

591



’TIot for new development J

A 37-9/85, A 37-22/38

Thermistor resistance as a
function of the temperature

Ron=FTen); Tamp=20 °C
Q ™™ 39 985, A 37-22/38
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R
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Stationary current voltage
characteristic V;,, = 7 (I1,);
(Tams=20°C)
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F 74-35[15x, F 74-51/25x

Negative temperature coefficient thermistor,

heater-type

Heater-type thermistors F 74-35/15x and F 74-51/25x lend themselves to the
solution of regulation problems in electronic equipment, and are suitable for use in
place of mechanical regulation devices. Both the thermistor and the heater terminals
are insulated from the case. The type designation code is stamped on the case.

Type | Order number
F74-35/15x Q63074-F2
F74-51/25x Q63074-F1

Maximum ratings

Minimum permissible hot-state
resistance

Potential difference between
thermistor and heater

Storage temperature

Characteristics (7,,,,=20°C)

Cold-state resistance (I,,,=0)
Tolerance of cold-state resistance
Cold-state resistance

(I4=0; I;,,=25°C)

Hot-state resistance

(I, approx. 22 mA <25 mA)
Thermal conduction constant
of the heater

B-value')

Tolerance of B-value
Resistance of the heater helix
Tolerance of resistance of the
heater helix

Insulation resistance

Thermal cooling time constant

heater

04

EBU -l g5

Woeight approx. 3g Dimensions in mm

| F74-35/15 x| F 74-51/25 x|

') Evaluated from measurements at 20 °C and 100 °C

40 350 Q
<42 <42

-551t0 +125 °C
5 100 kQ
+20 +20 %
4.1 80 kQ
50 500 Q
0.8 0.8 mW/K
3440 3950 JK/J
+5 +5 %
400 400 Q
+10 +10 %
>108 >108 Q
15 15 s
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F 74-35/15 x, F 74-51/25 x

Regulation characteristic Ry, =f{(I,,)
Power dissipation in the thermistor
<100 pW mean values; 7,,,=20°
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F 75-34/14, F 75-41/21, F 75-46/23, F 75-54/32

Negative temperature coefficient thermistor,

heater-type

Heater-type thermistors type F 75-34/14, -41/21, -46/23 and -54/32 lend themselves
to the solution of regulation problems in electronic equipment and are also suitable
for level control and for use in place of mechanical regulating devices. The thermistor
and heater terminals are arranged in diagonal pairs. The thermistor and heater terminals
are insulated from the case. The type designation code is stamped on the case.

Type Order number
F 75-34/14u Q63075-F9
F75-41/21u Q63075-F2
F 75-46/23u Q63075-F4
F 75-54/32u Q63075-F6
F75-34/14x Q63075-F1
F 75-41/21x Q63075-F3
F 75-46/23 x Q63075-F5
F 75-54/32 x Q63075-F7
F 75-54/32s Q63075-F8

Delivery program

04

30 95—

Weight approx. 3 g

Dimensions in mm

Type | Rue (Q) | Tol. of Ry, (%)
F 75-34/14u, F 75-41/21u 100 +10
F 75-34/14x, F 75-41/21x 400 +10
F 75-46/23u, F 75-54/32u 100 +10
F 75-46/23x, F 75-54/32x 400 ¥10
F 75-54/32s 100 +10



F 75-34/14, F 75-41|21, F 75-46/23, F 75-54/32

Maximum ratings

Minimum permissible
hot-state resistance
Potential difference between
thermistor. and heater
Storage temperature

Characteristics (7,,,,=20°C)

Cold-state resistance
(Ine=0)

Tolerance of cold-state
resistance

Cold-state resistance
(I4=0; 77,=25°C)
Hot-state rasistance

(I, approx. 28 <32 mA)
Thermal conduction
constant of the heater
B-value?)

Tolerance of B-value
Resistance of the heater
helix ') index ““u”

Insulation resistance between
heater and thermistor
Thermal cooling time constant
Capacitance between

heater and thermistor
Parallel capacitance

with thermistor at R,

Series inductance

with thermistor at R;,=35Q
Inductance of heater 100 Q

F75 F75 F75 F75

-34/14 |-41/21) -46/23 | -54/32
Roin 35 =80 | 2250 | 21500 Q
Vinwe | 42 <42 <42 <42 |V
Ts ~55t0 +125 °C
R0 4 10 60 400 kQ
R,o-Tol| £20 |+20 | +20 | +20%)| %
R 33 8.2 48 310 kQ
R, 40 100 300 2000 | Q
Ginams | 450 400 400 400 uW/K

3440 (3440 | 3950 (4300 | JK/J
B-Tol. | +5 +5 +5 +5 %
R 100 100 100 100

is >10% |>10% | >10%° | >10% | Q

Ty 3 3 3 3 s
Cin.ue | @approx.2|— - - pf
C. approx. 1 pf
Lg approx. 20 nH
Ly approx. 200 nH

') These thermistors are available with 400 Q heaters (index “x” on request. The heater current required for
obtaining the hot-state resistance R, is in this case reduced to 1,,,<16 mA
2) Determined by measuring at 20 °C and 100 °C

3) F75-54/32s: Tolerance of R,,+30%
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F 75-34/14, F 75-41/21, F 75-46/23, F 75-54/32

Regulation characteristic Ry, =f(I,,)

Power dissipation in the thermistor
S100uW; T, .,=20°
Q

Regulation characteristic R, =/(1,.)
Power dissipation in the thermistor
<100pW; 7,,,,=20°C
F 75-34/14 Q F 75-41/21
14 104
Fmn 5 fm 5 \ \\
4 N \
\ \
Lk \\ 10° N\
\
\ AY \
5 \ 5 Y\
\,
N
Ryp= 400 sz\ Ryy=100Q Ryr =400 QY | Ry =100 Q
10° N 102 \ AN
X
AW
5 \ 5
011 1’
0 10 20 30 mA 0 10 20 30 mA
Regulation characteristic Ry, =r(1,,) Regulation characteristic A, =7(/,,,)
Power dissipation in the thermistor Power dissipation in the thermistor
<100uW; 7,,,,=20°C <100pW; 7,,,,=20°C
Q F75-46/23 Q F 75-54/32
10° 108
R 5 R R 5
) !
| A}
0t X N 10° \ N
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5 iy 5 .
N
\ \
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e Ht \ \HT ’ 0t {?m 400Q\Ryt =100 @
{\ \\ 2 \\
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\ N \
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102 13 \
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F 75-34/14, F 75-41/21, F 75-46/23, F 75-54/32

4

Vi

Stationary current voltage
characteristic V;, =f(I;,);
for different heater currents
Tome=20°
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Stationary current voltage
characteristic V;,=f(I1,);
for different heater currents
Tome=20°C
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for different heater currents
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K11

Negative temperature coefficient thermistor
compensation and measuring type

Thermistor K 11 lends itself to the solution of compensation and measuring problems
at low loads. It is available with 14 different resistance values. Special production
and aging processes ensure high reliability. The surface is coated with blue enamel.
The type is identified by its characteristic oval shape. The resistance value R,, and
the value of the temperature coefficient are stamped on the thermistor. A colour dot
indicates closer tolerance ranges of the resistance value, e.g. R,,+10%=silver;

R0+ 5%=gold.

Type Order number Type Order number
K11/5%/50 Q Q63011-K500-J K11/10%/10K | Q63011-K103-K
K11/5%/100Q | Q63011-K101-J K11/10%/20 K | Q63011-K203-K
K11/5%/200Q |Q63011-K201-J K11/10%/50 K | @63011-K503-K
K11/5%/500Q | Q63011-K501-J K11/10%/100 K | Q63011-K104-K
K11/5%/1 K Q63011-K102-J1 K11/10%/500 K | Q63011-K504-K
K11/5%/2 K Q63011-K202-J K11/20%/10Q | Q63011-K100-M
K11/5%/5 K Q63011-K502-J K11/20%/20Q | @63011-K200-M
K11/5%/10 K Q63011-K103-J K11/20%/50Q | @63011-K500-M
K11/5%/20 K Q63011-K203-J K11/20%/100Q | @63011-K101-M
K11/5%/50 K Q63011-K503-J K11/20%/200Q | Q63011-K201-M
K11/5%/100 K | Q53011-K104-J K11/20%/500Q | Q63011-K501-M
K11/10%/20Q | Q63011-K200-K K11/20%/1 K Q63011-K102-M1
K11/10%/50Q | Q63011-K500-K K11/20%/2 K Q63011-K202-M
K11/10%/100Q | Q63011-K101-K K11/20%/5 K Q63011-K502-M
K11/10%/200Q | Q63011-K201-K K11/20%/10K | Q63011-K103-M
K11/10%/500 Q | Q63011-K501-K K11/20%/20K | Q63011-K203-M
K11/10%/1 K Q63011-K102-K1 K11/20%/50 K | Q63011-K503-M
K11/10%/2 K Q63011-K202-K K11/20%/100 K | Q63011-K104-M
K11/10%/5 K Q63011-K502-K K11/20%/500 K | Q63011-K504-M
#0i 2
i
le—25"" ol 12555 —»f 108
e 0" ————— *IsL

Weight approx. 0.6 g Dimensions in mm

Maximum ratings K11

Maximum continuous operating temperature T +120 °C
Maximum continuous load (7,,,,=20°C) Pot 100 mwW
Characteristics (7,,,,=20°C)

Thermal conduction constant Gihamb 8 mW/K
Thermal cooling time constant Ten 30 s
Tolerance of B-value B-Tol. +5 %
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!

K11

Delivery program

Nominal values of cold-state resistance R,,. R,5. B-value and (negative) temperature
coefficient at 20°C, as well as tolerances of R, .

[ K11 l

Ry 10 [20 |80 {100 1200 [500 {1k |2k |5k |10k [20k |50k [100k|500k|Q
R,s‘ 86 (17 (42 184 (170 |420 (830 1.7k [4.2k |83k |16.6ki41k |78k |390k|Q

B ") 2580| 2580 | 3000 (30001 3000| 3000 | 3240| 3240| 3250 |3250 (3250 | 3250 (4260 |4550 | JK/J
TC 30 (30 |35 (35 |35 (35 (38 (38 (38 |38 |38 |38 |50 |63 |%/K
izo% (b) * * » - » * » - » » » * » »

110% {(c) . P . . . . . . . . P . "

5% (d) . . . . . . “ . P . »

Thermistor resistance as a function of the thermistor
temperature Ry, =f(7y,)
referred to the nominal values at 20 °C indicated in the table

Q
107
PN
ok N Pege 500KQ
5 X =
N
N VAN
10° N -
5 o 00KQ T
S e S “Sml
N 20K S TS N
N \‘\ = P> \\\
1o‘v§\‘ NITKS NI ™~
ISESTat:

S\ ZIKQ—\j\ ™~ ~
Pl o TN T~ e
b N ———

~ 20004

~ R T~
102 \5 T~ \\\\
§ = SR ——

. 10052\ T;Egz — =]
. DT [ y
0Q =
5 ~—
T —
1°
-20 0 20 40 80 80 100 120°C
—n

') Determined by measuring at 20 °C and 100 °C
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| Not for new development |

K13

Negative temperature coefficient thermistor,
compensation and measuring type

Thermistor K 13 lends itself to the solution of temperature measuring, control, and
compensation problems at higher loads. Special production and aging processes
ensure high reliability. The metal case, which is electrically insulated from the
thermistor, provides for good thermal contact with the chassis. The type is identified
by its shape. The resistance value R,, and the value of the temperature coefficient
are stamped on the thermistor. The maximum permissible torque to be applied when
screwing the thermistor to the chassis is 4 cm - N 3).

_»{3 —
Type | Qrder number ®05
K13/10%/50 Q Q63013-K500-K
K13/10%/200Q | Q63013-K201-K = |
K13/10%/2 K Q63013-K202-K RIS Inani g 8lgi
K13/10%/50 K Q63013-K503-K -~y

Weight approx. 5g Dimensions in mm

Maximum ratings K13

Maximum continuous operating temperature T +120 °C
Maximum continuous load (7,,,,=20°C) Po") 600 mwW
Voltage between thermistor and chassis 74 £42 \Y
Characteristics (7,,,,,=20°C)

Thermal conductivity ') Ginoase 60 mW/K
Thermal cooling time constant') Tincase approx. 50 | s
Tolerance of cold-state resistance R, R,,-Tol. +10 %
Tolerance of B-value B-Tol. +5 %

Delivery program

Nominal values of cold-state resistance R,,, R,5, B-value and (negative) temperature
coefficient TC at 20°C.

| K13 |
Rao 50 200 2k 50k Q
Ras 42 160 1.6k 39k Q
B?) 3000 3530 3950 4600 JK/J
TC 35 | 4.1 4.6 5.4 %/K

Types with different electrical values and tolerances available on request from special
production runs.

') When mounted on a chassis
2) Determined by measuring at 20 °C and 100 °C
3) N=Newton (1 kp=9.806 N)

601



K15

Negative temperature coefficient thermistor,
compensation-type
Thermistor K 15 is suitable for solving compensation problems at low loads. It is

supplied without an enamel coat. The type is identified by its shape. The resistance
value R,, is stamped on the thermistor.

Type | Order number 04 ~ Silver-plated-surface
K 15/20%/4 Q Q63015-K40-M L
K 15/20%/50Q | Q63015-K500-M 815 !

|
I‘vh_ZS'1 +35
K 15/20%/150Q | Q63015-K151-M - 5654

K15/20%/500Q | Q63015-K501-M Ba et
K15/20%/2 K Q63015-K202-M = ‘ <
K15/20%/5 K Q63015-K53-M

Weight approx. 0.6 g Dimensions in mm

-18

Maximum ratings | K15 |
Maximum continuous operating temperature T +150 °C
Maximum continuous load (7,,,,=20°C) Po: 1000 mwW
Characteristics (7,,,,,=20°C)

Thermal conduction constant Genamb 8 mW/K
Thermal cooling time constant Ten 30 s
Tolerance of B-value B-Tol. +5 %
Tolerance of cold-state resistance R,o-Tol. +20 %

Delivery program
Nominal values of cold-state resistance R,,, R,5, B-value and (negative) temperature
coefficient TC at 20°C.

| K156 \
Rao 4 50 150 500 2k 5k Q
Ras 35 42 120 410 1.6k 3.9k Q
8") 2580 | 3000 3530 3610 3950 4250 JK/J
TC 3.0 35 4.1 42 4.6 5.0 %/K

Types with different electrical values and tolerances available on request from
special production runs.

') Determined by measuring at 20 °C and 100 °C
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K15

Thermistor resistance as a function of the thermistor
temperature R, =f(T;,)
Q referred to the nominal values at 20 °C indicated in the table
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K17

Negative temperature coefficient thermistor,
measuring-type

Thermistors K 17 are temperature probes and are suitable for the solution of measur-
ing and control problems. The thermistor bead sealed into a glass-case displays low
thermal inertia. The leads are gold-plated. Special production and aging processes
ensure high reliability. The type designation code and the resistance value R, are
stamped on the case. Thermistors K17/4kQ, K17/10kQ and K17/100 kQ can be

supplied as pairs, if desired.

Type Order number Type | Order number
K17/10%/2.5 K Q63017-K252-K K17/20%/10K Q63017-K103-M
K17/10%/4 K Q63017-K402-K K17/20%/10K-P1 | Q63017-K103-M1

K17/10%/4 K-P1
K17/10%/4 K-P2
K17/10%/10K
K17/10%/10 K-P1
K17/10%/10K-P2
K17/10%/100 K-P1
K17/10%/100 K-P2
K17/10%/100 K
K17/20%/2.5K
K17/20%/4 K
K17/20%/4 K-P1
K17/20%/4 K-P2

Maximum ratings

Maximum continuous operating temperature
Maximum continuous load (7,,,,=20°C)

Q63017-K402-K1
Q63017-K402-K2
Q63017-K103-K
Q63017-K103-K1
Q63017-K103-K2
Q63017-K104-K1
Q63017-K104-K2
Q63017-K104-K
Q63017-K2562-M
Q63017-K402-M
Q63017-K402-M1
Q63017-K402-M2

Characteristics (7,,,,=20°C)

Thermal conductivity

Thermal cooling time constant
Tolerance of cold-state resistance ?)

Tolerance of B-value

Delivery program

K17/20%/10K-P2
K17/20%/100K
K17/20%/100 K-P1
K17/20%/100 K-P2

#03 goid-plated

Sy

Q63017-K103-M2
Q63017-K104-M

Q63017-K104-M1
Q63017-K104-M2

thermistor bead

- I~ %
L L [4
t<’—~’ —50 . ~17‘>]
Weight approx. 0.25g Dimensions in mm
K17
T +250 °C
P 160 mW
Ginamb 08 mW/K
Ten 3 s
Ryo-Tol. | £20(b) | %
+10 (¢) %
B-Tol. +5 %

Nominal values of cold-state resistance R,,, R,5, B-value and (negative) temperature
coefficient 7C at 20°C.

| K17 |
R0 25k 4K 10k 100 k Q
Rae 2k 3.3k 8.2k 80 k Q
BY 3420 3420 3420 3950 JK/J
TC 4.0 4.0 4.0 4.6 %/K

Types with different electrical values and tolerances of R,, on request.

1) Determined by measuring at 20 °C and 100 °C
2) Thermistors labelled with b’ = +20%, “c”’=110% and “"h" = +30%
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K17

Pairing conditions for type K17 — Pairs:

Pairing 1 Pairing 2

4R o AB 4R 4B

= < —_— <+1Y
. <+25%; BM=i2% RM<+15%, BM=i %
Designation for ordering: Designation for ordering:
K17/20%/4k-P1, K17/20%/4k-P2,
Q63017-K402-M1 Q63017-K402-M 2

R\, =Average cold resistance value
B\ =Average B-value

AR =R, ,-difference of the pair

A48 = B-value difference of the pair

Thermistor resistance as a function of the thermistor
temperature R, =f(T;
referred to the nominal v.:lues at 20 °C indicated in the table
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K19

Negative temperature coefficient thermistor,
measuring type

Thermistor K19 is a thermistor bead of small dimensions with a very small time
constant. It is designed for mounting in holders adapted to the application involved,
and used for temperature measurements, especially where rapid changes in temper-
ature occur, and for measuring heat radiation, vacua, and the rate of flow of gases.
Thermistor K 19 is available in pairs on request.

glassed surface

Type | Order number ?U'OZS <

K19/20%/12 K Q63019-K123-M ‘ :1

K19/20%/12 K-P1 | Q63019-K123-M1 i \+0‘1.J ‘

K19/20%/12 K-P2 | Q63019-K123-M2 &J

K19/10%/12 K Q63019-J123-K W
Weight approx. 0.3 g Dimensions in mm

Maximum ratings K19 |

Maximum continuous operating temperature T +200 1 °C

Maximum continuous load (7,,,,=20°C) Pt 25 mwW

Characteristics (7,,,,=20°C)

Cold-state resistance R0 12 kQ

Tolerance of cold-state resistance R,o-Tol. +20; +10| %

Cold-state resistance (7,,,,,=25°C) R s 10 kQ

Thermal conduction constant ') Giname 140 uW/K

B-value?) B 3440 JK/J

Tolerance of B-value B-Tol. +5 %

Temperature coefficient ic -4.0 %/K

Thermal cooling time constant') Ten approx.0.4| s

Other characteristics on request.

Pairing conditions for type K 19 — Pairs

Pairing 1 Pairing 2

AR AB AR : A

_—< . < o, 2 <« o. P [

RMziZ.SA, BMziZA RM___i-1.5A>, BM=i1A>

Designation for ordering: Designation for ordering:

K19/20%/12 K-P1 K19/20%/12 K-P2

Q063019-K123-M1 Q63019-K123-M2

R\ =Mean cold resistance of the two thermistors
B,,=Mean B-value of the two thermistors

4R =R,, difference between the two thermistors

48 = B-value difference between the two thermistors

') In static air
2) Evaluated from measurements at 20 °C and 100 °C
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K19

as a function of the thermistor
Ren=1f(Tyy)
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K22

Negative temperature coefficient themmistor,
compensatlon and measu ring type
Thermistor K 22 lends itself to the solution of compensation and measuring problems,

particularly as a probe in automatic protection devices for copper coils. The type is
identified by its shape. The cold-state resistance values are indicated by a colour dot.

Type | Order number

K22/20%/1 K 063022-K102-M
K22/20%/10 K 063022-K103-M
K22/20%/40 K Q63022-K403-M
K 22/20%/250 K | Q63022-K254-M

Maximum ratings

Maximum continuous operating temperature
Maximum electrical load (7,,,,=20°C)

Characteristics (7,,,,=20°C)

Thermal conduction constant
Thermal cooling time constant
Tolerance of B-value

Tolerance of cold-state resistance

Delivery program

022

- 4022 ——’l 32 b=

g

—t 3

~ N\ %
- ™

7

Weight approx. 0.1 g Dimensions in mm

[ K22
T +200 |°C
Pot 150 mwW
Gihamb 1 mW/K
Ten 30 s
B-Tol. +7 %

Ryo-Tol. | +£20

%

Nominal values of cold-state resistance R,,, R,5, B-value and (negative) temperature
coefficient 7C at 20°C, as well a colour coding scheme.

[ K22 [
R, 1k 10k 40k 250 k Q
R, 820 8k 31k 195 k Q
8" 3530 3950 4300 4560 JK/J
TC 4.1 4.6 5.3 %/K
Colour code | orange brown yellow none -

K 22 without wire on request (K 220).
Other resistance values on request.

') Determined by measuring at 20 °C and 100 °C
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K22

Thermistor resistance as a function of the thermistor
temperature R, =f(T,)
0 referred to the nominal values at 20 °C indicated in the table
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K29, K292

Measuring thermistors

Thermistors K 29 and K 292 consist of glass coated thermistor beads. Their small
dimensions allow measurement in small spaces. The thermistors are suitable for
temperature measurement and control, as well as radiation and flow measurement.
They are delivered in pairs, if requested.

Type

Order number

K29/10/12 K
K29/10%/12 K-P1
K29/10%/12 K-P2
K29/20%/12 K

K 29/20%/12 K-P1
K29/20%/12 K-P2

K 292/20%/100 K

K 292/20%/100 K-P1
K 292/20%/100 K-P2

Q63029-K123-K
Q63029-K123-K1
Q63029-K123-K2
Q63029-K123-M
Q63029-K123-M1
Q63029-K123-M2
Q63029-K2104-M
Q63029-K2104-M1
Q63029-K2104-M2

glass case

$0.08

1=

0

<146 g,

-~ 22

sm

in

Weight approx 6 mg Dimensions in mm

Maximum ratings K 29 K 292

Maximum operating temperature T +250 +350 °C

Maximum continuous load (7,,,,=20°C) P 80 120 mW

Characteristics (T,,,,=20°C)

Cold-state resistance R0 12 100 kQ

Tolerance of cold-state resistance Ryo-Tol. | +20 +20 %
+10 - %

Cold-state resistance (7,,,,=25°C) R,5 10 80 kQ

B-value") B 3430 3950 JK/J

Tolerance of the B-value B-Tol. +5 +5 %

Temperature coefficient TC -4 —4.6 %/K

Thermal conduction constant in static air Giamp | 0.4 0.4 mW/K

Thermal cooling time constant Ten appr.5 |appr.5 |s

Other characteristics on request.

Pairing conditions for K — Thermistor — Pairs:

Pairing 1 Pairing 2

AR AB AR AB

— o/ - < 0 = < o/ . < 0,

RM=i2.5A, BM=1L2A RM=i1.SA, BM=i1A)

Ordering code: K 29/20%/12 K-P1

Q63029-K123-M1

Q63029-K123-M2

Ry =Mean value of the cold-state resistances of both types
B\,=Mean value of the B-values of both types

4R =R,, difference between the two thermistors
4B =Difference between the B-values of the two thermistors

') Determined by measuring at 20 °C and 100 °C
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K29, K 292

Thermistor resistance as a function of the thermistor
@ temperature A, =1(T;,)
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K 220 S 1/2.5 kQ

Measuring thermistor

The thermistor K 220 S1/2.5kQ is suitable for the solution of measuring problems
at low electrical loads. The faces of the thermistor disc are lapped in a plane parallel
way in order to ensure good thermal contact when mounting the disc in a probe
case. The magnitude of the thermal conduction constant G,,, and the thermal cooling
time constant z,,, depend on the respective mounting conditions.

Type | Order number .ﬁ}
K220S1/25kQ | Q63022-K302-S1 -
Weight approx. 0.1 g Dimensions in mm

Maximum ratings | K 22051/2.5 kQ |
Maximum operating temperature T 250 °C
Minimum permissible hot-state resistance R, appr. 10 Q
Storage temperature Ts —55 to+250 °C
Characteristics

Cold-state resistance R,o 25 k
Tolerance of the cold-state resistance R,o-Tol. +10 %
Cold-state resistance R0 90 %
Tolerance of the cold-state resistance Ri30-Tol. | £10 %
B-value') B 3530 JK/J
Thermal capacity Cen appr. 30 mWs/K

') Determined by measuring at 20 °C and 100 °C
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K 220S1/2.5kQ

Thermistor resistance as a function of thermistor
o temperature R, =f(T;,)
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K222S1/2.5 kQ

Measuring and compensation themrmistor

Type K 222 S1/2.5kQ is suitable for the solution of measuring and compensation
problems at low electrical load. It is supplied unvarnished.

Type | Order number

K222 81/25kQ | 063022-K2-S1

Maximum ratings

Maximum operating temperature
Maximum power dissipation

Characteristics

Cold-state resistance

Tolerance of the cold-state resistance
Cold-state resistance

Cold-state resistance

Tolerance of the cold-state resistance
Thermal conduction constant
B-value")

Thermal cooling time constant

1) In static air

2) Determined by measuring at 20 °C and 100 °C
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Weight approx. 0.2 g Dimensions in mm

| K22281/2.5kQ |

T 150
P 160
R,q 2.5
R,o-Tol. | £10
25 2.1
Rgo 325
Rgo-Tol. | £10
thamb 2
3530
T 20

°C
mwW

kQ
%
kQ

%
mW/K
JK/J



K222S§1/2.5kQ

Thermistor resistance as a function of thermistor
o temperature Ry =£(T;,)
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K228

Measuring and compensation thermistors

Preliminary data

Type K 228 is particularly suitable for thick and thin film circuits due to its special
shape. It consists of an unwired 3 mm tablet which is slotted on one side so that
there are two contact surfaces in the form of a half-circle.

The thermistor may be soldered on by wetting the contact surfaces with flux, placing
the thermistor on the conductor paths and heating the entire substrate.

Type | Order number

K228 4.7 kQ Q63022-K8004-N40

K 228 25 kQ Q63022-K8025-N40 By

K 228 35 kQ Q63022-K8035-N 40 < 13

K 228 100 kQ Q63022-K8100-N40 Weight approx. 0.15g Dimensions in mm
Maximum ratings K228

Maximum operating temperature T ax +100 °C
Storage temperature Ts —b55t0 +150 °C
Maximum soldering temperature T +250 °C
Maximum soldering time t 25 s
Maximum power dissipation

(Tymp=25°C) P approx. 100 mwW

Characteristics

Cold-state resistance R.s 4.7 25 35 100 | kQ
Tolerance of the cold-state

resistance R,s-Tol.| £25 | £256 | +25 | +25 [ %
B-value B 3560 | 3950 | 4100 | 4300 | K
Tolerance of the B-value B-Tol. +5 +5 +5 +5 %

The magnitude of the thermal conduction constant G,, and the thermal cooling
time constant 7,,, depend on the respective mounting conditions.
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K 228

Thermistor resistance as a function of thermistor
o temperature Ry, =f(Ty,)
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K243

Thermistor thermostat

K 243 is designed for monitoring and controlling the temperature of deep freezers
or cold-storage plants. It consists of a thermistor tablet built into a plastic case.

The thermistor has two 2.8 x 0.5 flat prongs, suitable for use with AMP-Faston
type plugs.

In order to obtain a high mesuring accuracy at the operating temperature, the
nominal resistance of the K 243/9.4 kQ is measured with a tolerance of +3.5% at
—15°C to —30°C (cf. table).

The type designation code is stamped on the case.

PR

(05x28

1455+ 8571

Type | Order number
K 243/9.4 KQ | Q63024-K3942

Lﬁ 2™ ‘g-o.zJ

Weight approx. 4.5g Dimensions in mm

Maximum ratings K 243/9.4 kQ

Maximum continuous load Pioe") 300 mW
(Tomp=20°C) Poc?) 150 mwW
Maximum operating temperature T 100 °C
Storage temperature Ts —55to +100 °C
Characteristics

Nominal resistance (7;,= —30°C) R_3o 9.4 kQ
Tolerance of nominal resistance R_5o-Tol. | 3.5 %
from —15°C to —30°C R;,-Tol. +3.5 %
Thermal conduction constant') Gincase =20 mW/K
Thermal cooling time constant’) Tehcase approx. 45 s
Thermal conduction constant?) Ginamb approx. 12 mW/K
Thermal cooling time constant?) Tenamb approx. 180 s

") When mounted on metal plates with good thermal conduction
2) In static air
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K 243

Thermistor resistance as a function of the thermistor
temperature R, =T}
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K 252

Negative temperature coefficient themmistor,

compensation and measuring type

Thermistor K 252 us suitable for temperature compensation at higher loads, and for
use as a measuring probe in temperature control circuits, particularly in heating
systems. Being electrically insulated from the thermistor, the metal case ensures
good thermal conduction to the mounting plane.

The type is identified by its shape. The nominal resistance and the tolerance of R,,
(£10%="¢"; +£20%="b"") is stamped on the case.

Type

Order number

K 252/10%/500 Q
K252/10%/1 K

K 252/10%/6 K

K 252/10%/40 K
K 252/20%/500 Q
K252/20%/1 K

K 252/20%/6 K

K 252/20%/40 K

(Q63025-K2501-K
Q63025-K2013-K
Q63025-K2063-K
Q63025-K2044-K
Q63025-K2501-M
Q63025-K2102-M
Q63025-K2063-M
Q63025-K2044-M

Maximum ratings

be———255.4, —w»i«e.s.g,z—l

Bmas. gy

.

Weight approx. 1.5g Dimensions in mm

Maximum continuous operating temperature
Maximum continuous load (7,,,,=20°C)

Characteristics

Thermal conduction constant')
Thermal cooling time constant')
Tolerance of B-value

Delivery program

K252
T +120 °C
P 400 mwW
Gincase >30 mW/K
Ten approx. 20 s
B-Tol. +5 %

Nominal values of cold-state resistance R,,. R,s, B-value and (negative) temperature
coefficient 7C at 20°C, as well as tolerances of R,,.

| K 252 |
Ry, 500 1k 6k 40k Q
I?%5 410 820 4.8k 31k Q
B?) 3400 3530 3950 4250 JK/J
7C 4.0 41 4.6 5.0 %/K
+10% "¢” * * * *
izo% “p" * * * *

Types with different electrical values and tolerances of R,, on request.

') When mounted on metal plates with good thermal conduction

2) Evaluated from measurements at 20 °C and 100 °C
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K 2562

Ry

Thermistor resistance as a function of the thermistor
temperature Ry, =f(Tr,)
referred to the norminal

I Values at 20 °C indicated in the table
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K274

Measuring thermistor

K 274 is designed for monitoring and controlling the temperature of liquids, especially
of Iye in washing machines. It consists of a thermistor tablet mounted into a probe
case with mounting flange. The probe carries two 2.8 x0.8 mm flat prongs for
connection to AMP-Faston sockets.

To ensure a high temperature accuracy the nominal resistance is measured at 60°C
and divided into 10 tolerance groups. The tolerance groups are identified by
coloured dots between the AMP prongs.

Type

| Order number

K274

| Q63027-K125-M

~08
09x
T g
7 40.570.5 ., | Jmax
57—1.5 T "12'[‘-02

Weight approx. 10 g Dimensions in mm

Maximum ratings K 274
Maximum operating temperature T 100 °C
Maximum operating voltage (Th-case) Vin.case | 250 V.4
Maximum continuous load (7,,,,=20°C in liquids) A, 500 mwW
Test voltage (Th-case) Vi 2500 Vs
Test time t 1 s
Characteristics
B-value) B 3930 JK/J
Tolerance of the B-value B-Tol. +3 %
Thermal conduction constant GinrL approx. 50 | mW/K
Nominal resistance (77,=60°C) 60 1.25 kQ
Tolerance group of R,.
group tolerance colour code

1 —205to0 -15.5% brown

2 —16.51t0 —11.5% red

3 —-125t0 — 7.5% orange

4 — 85to — 3.5% yellow

5 — 45t0 + 0.5% green

6 — 05to + 4.5% blue

7 + 35to + 85% violet

8 + 75t0 +125% grey

9 +11.5t0 +16.5% white
10 +155to +20.5% black

') Evaluated from measurements at 20 °C and 100 °C
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K 274

1

Standardized thermistor
resistance as a function of the
thermistor temperature
Rrn/Reo=F(Txy)
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K 283

Thermistor thermostat

K 283 is designed for monitoring and controlling the temperature of machine parts
or pipe lines (for instance in heating systems). Being electrically insulated from the
thermistor, the copper case ensures good thermal conduction to metal.

The probe has two flat prongs, suitable for use with the AMP Faston socket. In
soldering operations on the prongs, the data stated below must be observed.

Type J Order number
K 283/20%/1.25k | Q63028-K1252-M

28, —

Weight approx. 10 g Dimensions in mm

Maximum ratings K283

Maximum operating temperature T 130 °C
Test voltage (Th-case) v 250 Y
Insulating resistance R >10° Q
Maximum permissible torque M o ax <200 cmN3)
Maximum soldering temperature on flat prongs

at a soldering time of 5 s. T max 250 °C
Maximum continuous load (7,,., =20 °C) P?) 600 mW

Characteristics

Nominal resistance (73,=60°C) Rgo -1.25 kQ
Tolerance nominal resistance Ro-Tol. +20 %
B-value') B 3950 JK/J
Tolerance of the B-value 8-Tol. +5 %
Thermal conduction constant?) Ginoase =40 mWwW/K
Thermal cooling time constant?) Tencase approx.4 | s

') Evaluated from measurements at 20°C and 100°C
2y When mounted on metal plates with good thermal conduction
3) N=Newton (1 kp=9.806 N)
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K283

Thermistor resistance as a function of the thermistor
temperature R, =f(T;,)
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M 81

Measuring thermistor

The thermistor M 81 consists of glass coated semiconductor beads. Its small dimen-
sions allow measurement in small spaces. The thermistor is suitable for temperature
measurement and control, as well as radiation and flow measurement.

Type | Order number 802
M 81/10%/10K | 063081-M103-K ===
M 81/20%/10 K | Q63081-M103-M I:—‘AZStz—n«Emax

Weight approx. 40 mg Dimensions in mm

Maximum ratings | M 81 [
Maximum operating temperature Tonax +200 °C
Maximum continuous load Pt 120 mwW
Storage temperature Ts —40 to +200; °C
Characteristics

Cold-state resistance R, 10 kQ
Cold-state resistance (7,,,,=25°C) R,s approx. 8 k2
Tolerance of cold-resistance R,,-Tol. +20 (+10) | %
B-value') \ B 3430 JK/J
Tolerance of the B-value B-Tol. +5 %
Thermal conduction constant in static air Genamb 0.7 mwW/K
Thermal cooling time constant Ten 5 s

Types with different electrical values and tolerances on request.

'} Evaluated from measurements at 20 °C and 100 °C
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M 81

Thermistor resistance as a function of the thermistor
temperature R, =f(T;,)
referred to the nominal values at 20 °C indicated in the table
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M 812

NTC themistor, measuring-type

Preliminary data

Thermistor M 812 consists of a glass-coated thermistor bead. Its small dimensions
allow measurements in small spaces. M 812 is suitable for temperature measurement
and contro! and for radiation and flow measurements.

Type | Order number

M 812/10%/100kQ | Q63081-M 2104-K

M 812/20%/100kQ | @Q63081-M 2104-M

Maximum ratings

#02

) =2

2342

-

bmax

Weight approx. 40 mg Dimensions in mm

Maximum operating temperature
Maximum electrical load
Storage temperature

Characteristics

Cold-state resistance

Cold-state resistance (7,,,,,=25°C)
Tolerance of the cold-state resistance
B-value')

Tolerance of the B-value

Thermal conduction constant in static air
Thermal cooling time constant

) Determined by measuting at 20 °C and 100 °C
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| K812 |

Trnax +350 °C
Pioy 120 mwW

s —40to +350 | °C
R,o 100 kQ
R, approx. 80 kQ
R,o-Tol.| £20(+10) %
B 3950 K/J
B-Tol +5 %
Ginams | 0.7 mwW/K
Tth 5 ]



M 812

Thermistor resistance as a function of thermistor
temperature R, =f(T;,
referred to the nominal value at 20 °C as indicated in the table
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M 820 S1/80 ©

NTC thermistor, measuring type

Thermistor M 820 S 1/80 Q is suitable for the solution of measuring problems at low
electrical loads. The faces of the thermistor disc are lapped in a plane parallel way
in order to ensure a good thermal contact in a probe case when mounting the disc.
The magnitude of the thermal conduction constant G,, and the thermal cooling
time constant 7., depend on the respective mounting conditions.

Type | Order number

M820S1/80Q | Q63082-M800-S1

Maximum ratings

Maximum operating temperature
Minimum permissible hot-state resistance
Storage temperature

Characteristics

Cold-state resistance

Tolerance of the cold-state resistance
Cold-state resistance

Tolerance of the cold-state resistance
Cold-state resistance

Tolerance of the cold-state resistance
B-value')

Thermal capacity

') Determined by measuring at 20 °C and 100 °C
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Weight approx. 0.2g Dimensions in mm

| M82051/80Q |
T 150 °C
R, i 20 Q
T, 5510 +150 | °C
Rys 880 Q
Rye-Tol. | +10 %
100 80 Q
Rioo-Tol. | +5 %
120 49 Q
R,,0-Tol. | +6 %
B 3530 JK/J
Cih approx. 60 mWs/K




M 820 S1/80 Q

Thermistor resistance as a function of thermistor
g temperature Ry, =f(Ty,)
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M 831, M 832

NTC Thermistor, measuring type

The thermistor thermostats M 831 and M 832 are designed for temperature measure-
ments of air and liquids. They consist of a thermistor tablet provided with a 2 m long
connecting cable and cast into an aluminium case of 0.5 mm wall thickness.

M 831 is provided with a PVC cable and M 832 with a silicon cable

Order number

Q63083-M1002-S14
Q63083-M1009-S 144
Q63083-M1001-K40

Type .

M 831 S1/2 kQ
M 831 S$1/9.4 kQ
M 831 ¢/1 kQ

plastic

Alu-sleeve terminal leads

M 831 ¢/1.5kQ
M 831 ¢/6.8 kQ
M 831 ¢/10 kQ
M 832 $1/1.8kQ
M 832 $1/9.5kQ
M 832 ¢/22 kQ

Q63083-M1001-K45
Q63083-M1006-K48

| 2x075 Cu, Zmlong

09 |

Q63083-M1010-K40

Q63083-M2001-K148

Q63083-M 2009-S 145
Q63083-M2022-K40

40

==

Weight approx. 120 g Dimensions in mm

Maximum ratings M 831 M 832

Maximum operating

temperature T +85 +160 °C
Storage temperature Ts —55t0 +85 —-551t0 +160 | °C
Test voltage

(thermistor to case) Visor 2500 2500 Vots
Test time t 1 1 s
Maximum electrical load

(Tamp=25°C in air) Py 1000 1000 mwW
Characteristics

B-tolerance B-Tol. +5 +5 %
Thermal conduction constant G, ,,p | 11 11 mW/K
Thermal conduction constant G, .... | 20 20 mwW/K
Thermal cooling time

constant Tehamp | D00 500 s
Thermal cooling time

constant Tehcase | 22 22 s
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M 831, M 832

Delivery program

M831/81") | M831/81 M831¢c?) M832/s1 M832¢c?)
R.s 2kQ - - - - - - - - Q
R, s-Tol +35 - - - - - - - - %
R_s0 - 9.4K - - - - - - - Q
R_50-Tol. | — +10 - - - - - - - %
R.s - - 1K 16K | 68K | 10K | — - 22K Q
R,g-Tol. - - +10 | +£10 | £10 | +10 | — - +10 %
Ri00 - - — - - - 18K} 95K | — Q
R, 00-Tol - - - - - - +10 | +£10 | — %
B-Value 3530 3560 3560 | 3850 | 4050 | 4050 | 4300 | 4560 | 4200 K
T nax 85 85 85 85 85 85 160 | 160 | 125 °C
Thermistor resistance as a
function of thermistor
temperature Ry, =f(T,)
M831S812k0
B R T T I—1
#[—* I [} i
! T
) !

1

IR AR
T
|
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N
NG
N
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NERRAAY
S esees
; I EEEEEEs
RESRERRRARAREN
i | i g
1D]L LLL,, L / i
-60 -40 -20 0 20 40 60 80 100°C
—7

'y This type is provided with a connecting cable of 500 mm length
?) Index “c” refers to a -+ 10% tolerance of the resistance value (e.g. Ras)
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M 831

M831

Thermistor resistance as a function of
Q thermistor temperature A, =f(7;,)
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M 832

Thermistor resistance as a function of

0 thermistor temperature R, =f(7T;,) M 832
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R 51-4/1/20, R 51-8/0.5/10

Negative temperature coefficient thermistor,
automatic control type

Automatic control thermistors R 51-4/1/20 and R 51-8/0.5/10 are used for sta-
bilizing small voltages in the RF range as well as for amplitude stabilization of
amplifiers. Special production and aging processes ensure high reliability. The type
designation code is stamped on the glass-case.

Type Order number o0k =
R51-4/1/20b Q63051-R5 = =
R51-4/1/20c | Q63051-R6 L | ¥
R51-4/1/20d 063051-R7 gy —>
R51-8/0.5/10b | C163051-R1 e 835. .l
R51-8/0.5/10¢c | Q63051-R2 !
R51-8/0.5/10d Q63051-R3 Weight approx. 0.6 g Dimensions in mm
R 51- R 51-
Maximum ratings 4,120 8/0.5/10
Maximum continuous operating current Iy 20 10 mA
Maximum continuous load Py 40 40 mW
Momentary load, but only as long as
I£20mA and R=90Q P, <200 <£2003) mwW
Series resistor for obtaining a horizontal
current-voitage characteristic R appr. 110 | appr. 500
Minimum permissible hot-state
resistance Rwmin 90 350
Characteristics (7,,,,=20°C)
Voltage maximum v, 4 8 \
Current at voltage maximum 1, 1 0.5 mA
Nominal current Iy 20 10 mA
Cold-state resistance R0 10 40 kQ
Cold-state resistance (T,,,,,=25°C) Rys 8.25 33 kQ
Hot-state resistance Ry 90 360 Q
B-value') B 3350 3350 JK/J
Temperature coefficient 7¢C -39 -39 %/°C
Thermal conduction constant Ginamp | 0.2 0.2 mW/K
Thermal cooling time constant Ten 0.6 0.6 s
Parallel capacitance C, appr. 1.5 appr. 1.5 pf
Distortion factor at 30 Hz?) k 8 8 %/ 00
Distortion factor at 3 KHz k 1 1 %/00

1) Determined by measuring at 20 °C and 100 °C

2) The relatively high value of the distortion factor at a frequency of 30 Hz is due to the small thermal inertia
of the thermistor bead

3) IS10 mA and R 2360 Q
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R 51-4/1/20, R 51-8/0.5/10

Delivery program R 51-4/1/20

Tolerance of Cold-state Voltage V 2) V2) V?2)
the thermistor resistance 2) at 1.5 mA at 5 mA at 20 mA
as supplied ") at IS50 pA
b=+20% 6 to 13 kQ 32t048V 2810360V |160t0210V
c=+10% 75t011.5kQ | 3.6t04.4V 29t03.45V | 1.70102.00V
d=+5% 8to 11kQ 38t04.2V 3010335V 17510195V
Delivery program R 51-8/0.5/10
Tolerance of Cold-state Voltage V ?) V?2) V?2)
the thermistor resistance 2) at 0.6 mA at4 mA at 10 mA
as supplied3) at IS25 A
b=+20% 25 to 50 kQ2 6.4t096V 46t06.1V 315t0 415V
c=+10% 28 to 47 kQ 7.2t088V 491058V 33510395V
d=+5% 32 to 44 kQ 76t084V 51tob56V 34510385V
Stationary current-voltage Stationary current-voltage
characteristics Vi, =f(I;,); characteristics Vy,=f(I;,);
T.mb = Parameter Tamp = Pparameter
y R51-4/1/20 v R51-8/0.5/10
102 e ! ; (| — -
=t TS B ! ¥ =
5 S iisiﬁ 5 § : §11u '%?
m Vi
¢! ey ‘ 10! L
5 j i _'%\:f# 5 Tambz 0GP ,:E@q'
r = A 1 @% ly/ S‘i G
Ti‘lm[] 0 § A *ﬁ / ) 7 \%.
) | V8
105 i ! :,'(9 100 hﬂ“C“— = __&Q,
CHATE 2noc uall 5 1/ i N
7 %!
40°C % / %it
.‘I w
T = e, 101 = lﬁ
5 o : S
% 2 B, 2 o 5,
10° 12 |
0 st s 5wt 5 w0fmaA 2 5t 5100 510 5 10%mA

=y

—=/m

') The tolerancgcdata are referred to the regulated voitage at 1.5 mA, but not to the cold-state resistance

2)ALT,,

=2
3) The to'farance data are referred to the regulated voltage at 0.6 mA, but not to the cold-state resistance
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EA 218, FA 22¢

Insertion probe EA 218, Field probe FA 22¢

EA 218 and FA 22e are Hall generators suitable for measuring AC and DC fields
(semiconductor material InAs).

EA 218 Hall voltage leads: red/yellow, control current leads: green/violet
(In mounting the top face (seat of electrode) must be insulated)

FA 22 e Hall voltage leads: blue tubing, control current leads: red tubing
Wire length: 120 mm; tubing length: 100 mm. (The first 10 mm of the
system may be subjected neither to a bending nor a compressive stress.)

Type | Order number

EA 218 Q64001-E218

FA 22e Q64001-F22E

EA 218 FA22e

glecirical system .
slactrical system  2x5

!
'
= | R _——

3
L IR U oo -
T | .M._
b ! 100 -
e el 12—

i
Al

4

;\',—T—r—— =7 |peeeo reocce

3103

5.005

2y . i ) 5
Weight approx. 0.3 g Dimensions in mm Weight approx. 0.4 g Dimensions in mm
Maximum ratings | EA 218 | FA 226 |
Maximum permissible control current in static air 7, 150 200 mA
Thermal resistance between semiconductor
layer and outer surface of jacket (both sides) R, app. 50 | app.50 | K/W
Storage temperature Ts —-60to +100 | °C
Working temperature T —20to +90 °C
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EA 218, FA 22¢

Characteristics (7,,,,,=25°C)

Rated value of control current for
operation in air

Open-circuit Hall voltage at 1, ,;
B=1Tesla?)

Load resistance for optimum linearity
(0—1 Tesla) ?)

Linearization error for termination into R |
(referred to 1 Tesla) ?)

Open-circuit sensitivity

(referred to 1 Tesla) 2)

Mean sensitivity for termination into R
(in % of K, referred to 1 T)
Control-side internal resistance at 8=0
(including lead resistance)

Hall-side internal resistance of B=0
(including lead resistance)

Resistive zero component

Inductive zero component

Mean temperature coefficient of V,,
between —20 and +90°C

Mean temperature coefficient of R,, and R,

between —20 and +90°C

EA 218 | FA 22¢
I 100 150 mA
Vao =85 =120 mV
R, |5t020")| app.8 Q
F. <1 <1 %
Kso |20.85 =038 V/AT
Kg. |app.70 app. 65 | % of Ko
R.o app. 3 app. 2 Q
R, app.1.5 |app.1.5 |Q
R, <0.005 | <0.002 |V/A
A, <0.05 <0.05 cm?
B app. —0.1| app. —0.1| %/K
o app. 0.2 | app.0.2 | %/K

'} The exact value of resistance is written on the package

2) 1 T=1Tesla=10* Gauss
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FA 24

Field probe FA 24

The field probe FA 24 is suitable for measuring AC and DC fields (semiconductor
material InAs).

FA 24 Hall voltage leads: blue tubing; control current leads: red tubing
Wire length: 120 mm; tubing length: 100 mm.

glectrical system

S i
(- T W

Type | Order number v ,;«13»\‘

FA 24 | Q64001-F24 - Lo
Y -
i

Weight approx. 0.7 g Dimensions in mm

Maximum ratings ‘ FA24 I
Max. permissible control current in static air iim 500 mA
Thermal resistance between semiconductor

layer and outer surface of jacket (both sides) R,, 12 K/W
Storage temperature Ts —50to +100 °C
Working temperature T —-20to +90 °C
Characteristics (7,,,,=25°C)

Rated value of control current for operation in air I, 400 mA
Open-circuit Hall voltage at I,,; B=1Tesla=1T V,, =300 mV
Load resistance for optimum linearity (0 to 1 T) R, approx. 7 Q
Linearization error for termination into R,

(referred to 1 T) F. <1 %
Open-circuit sensitivity (referred to 1 T) Kgo 0.75 V/AT
Mean sensitivity for termination into R, _

(in % of K referred to 1 T) Kg, approx. 75 %
Control-side internal resistance at 8=0

(including lead resistance) R.e approx. 1.4 Q
Hall-side internal resistance at 8=0

(including lead resistance) R, approx. 1.1 Q
Resistive zero component R, <25-.10°3 V/A
Inductive zero component A, >0.05 cm?
Mean temperature coefficient of V,,

between —20 and +90°C B approx. —0.07 | %/K
Mean temperature coefficient of R, and R,

between —20 and +90°C o approx. 0.2 %/K
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FC 32, FC 33, FC 34

Field probes

FC 32, FC 33, and FC 34 are designed for high-precision measurements of magnetic
fields. Temperature coefficients f are minimized (semiconductor material InAsP).

Type | Order number
FC 32 Q64003-F32
FC 33 Q64003-F33
FC 34 Q64003-F34
FC 34
glectrical system

by
So [[7 ] =t
R =
[ |

—po 7 15—

- 22405

-

f

15-92
|

Weight approx. 1.3 g

Thickness of the probe all types 1.56—0.2 mm
Dimensions in mm

Maximum ratings

Hall voltage leads: blue tubing;
control current leads: red tubing;
wire length: 120 mm;

tubing length: 100 mm.

FC 32
slectrical system

——r—"

i
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-7 e
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Weight approx. 0.4 g

FC 33
glectrical system

by -
A I e
© i = -
¥ ? - T__Tl e T

sl -

- 15 e

I

pas

<
S
-

Weight approx. 0.5 g

Maximum permissible control

current in static air irm
Thermal resistance between semi-
conductor layer and outer

surface of jacket (both sides) R., approx.
Storage temperature Ts
Working temperature T

FC32 |FC33 | FC 34

125 [125 | 260 | mA

60 |40 20 K/W
~50 to +100 °C
~20to +65 °C
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FC 32, FC33. FC 34

Characteristics(7,,,,=25°C)

Rated value of control current
for operation in air ’
Open-circuit Hall voltage
(atl,,; B=1T)")

Load resistance for optimum
linearity (O to 1 T)

Linearization error for termination
into R, (referred to 1 T)
Open-circuit sensitivity
(referred to 1 T)

Mean sensitivity for termination
into R__ (in % of K,

referred to 1 T)

Control-side internal resistance at
B =0 (including lead resistance)
Hall-side internal resistance at

B =0 (including lead resistance)
Resistive zero component
Inductive zero component
Mean temperature coefficient
of V,, between

—~20and +65°C

Mean temperature coefficient
of R,, and R,, between

~20 and +65°C

1) 1 T=1 Tesla=10* Gauss
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FC 32 FC 33 FC 34
I,, 1100 100 200 mA
Voon | 2130 =145 =290 mV
R, . |app.13 app. 1.5 app. 25 Q
F. |<02 <0.2 <0.2 %
Kgo |2=1.30 >1.45 2>1.45 V/AT
Kg. |app. 70 app. 75 app. 85 %
R,, |app. 6.5 app. 5 app. 5 Q
R, |app. 2.4 app. 3 app. 3 Q
R, |<15-1073/<1.0-1073%| <1.0-1073| V/A
A, |<0.05 <0.05 <0.05 cm?

app. —0.06 | app. —0.04| app. —0.04| %/K
o app. 0.2 app. 0.2 app. 0.2 %/K



KSM 2

Contactless signal generator

KSM 2 is a ferrite Hall generator of type RHY 15, however in a mumetal case, screened
against neighbouring magnet fields.

Leads: Control current 1.2, Hall voltage 3.4

(@]
Type | Order number = o Tr,
KSM2 | Q64018-M2 ‘I T
.
O
175+
8.8+

Weight app. 21 g Dimensions in mm

Maximum ratings KSM 2

Maximum permissible control current Iy 75 mA
Storage temperature Ts —50to +100 |°C
Working temperature T —20to +90 °C
Characteristics (7,,,,,=25°C)

Nominal control current I, 50 mA
Hall voltage rise when moving magnet over

the generator 1 x 1 <1 mm; «=0.5 mm; magnet

4.5 %10 mm; face flux 15x10-7 Wb

Slope gng° 1x1<1 mm >200 mV/mm
Remanence Hall voltage after activation

by the magnet Viorem | <B mV
Control-side internal resistance (B=0) R.o approx. 30 Q
Hall-side internal resistance (8 =0) Ry approx. 30 Q
Zero voltage at I, (generator demagnetized) V., <10 mV
Zero point stability approx. 200 uv/°C
Temperature coefficient of V,,

between 0°C and §0°C B approx. —2 %/K
Temperature coefficient of R, and R,

between 0°C and 50°C o approx. —2 %/K
Insulation resistance between case

and semiconductor layer up to 400 V R >1 MQ
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MB 23

Hall multiplier probe

The probe MB 23 has a small effective air gap and is thus suitable for insertion in
flux-sensitive multipliers and for measuring small, bundled magnetic fields. The
control leads have been so attached that errors caused by their field are as small as
possible. By adjusting the current distribution in the twisted control current leads,
the residual Hall voltage may be balanced. This distribution may be changed by
shortening one of the twisted leads. A 10 mm change in the length of one lead
results in an ohmic zero component shift of about 0.6 -10-3 V/A (semiconductor
material InAs).

gontrof

Wire length of leads: 60 mm (copper wire) tead SIFERRIT  hall lead
201 - // T
$0.15 / 3
Type | Order number a7 -/ 7 c}
MB23 | Q64002-M23 hl ea — v -
-3 - —l ] -—
P T20.04

Weight approx. 0.3g Dimensions in mm

Maximum ratings

. . MB 23
Thermal resistance between semiconductor layer
and outer surface of jacket (both sides) R, approx. 20 K/W

Storage temperature Ts —50to +100 °C
Working temperature T —20to +90 °C
Characteristics (7,,,,=25°C)

(assuming embodiment') in mumetal core El 38)

Maximum field excitation I-n 20 AW
Rated value of control current I, 800 mA
Control-side internal resistance including lead

(B=0) R,o approx. 1.0 Q
Hail-side internal resistance including lead (8=0) R,, approx. 1.0 Q
Open-circuit Hall voltage with rated values Vaon =80 mV
Resistive termination for linear matching R, approx. 20 Q
Multiptication error for termination into A F. <+15 %

Mean temperature coefficient of V,,
between —20 and +90°C B approx. —0.1 %/K
Mean temperature coefficient of R, and R,
between —20 and +90°C

Resistive zero component

Inductive zero component can be reduced to any
value by appropriate arrangement of Hall leads

approx. 0.2 %/K
<103 V/A

3 R
(=3

') Attention must be paid to potential freedom between semiconductor system (control and Hall leads)
and magnetic core as insulation resistance of approx. 5 kQ non-loadable
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MB 26/EL 38, RMY 10

Hall multipliers

Hall multipliers MB 26/El 38 and RMY 10 are suitable for “electrical multiplication”
applications, i.e. power measurements, torque determinations and direct harmonic
analysis of alternating magnetic fields (semiconductor material InAs).

In mounting potential freedom between Hall generators (control and Hall voltage
leads) and core must be ensured as the insulation resistance of ferrite is only 5 kQ
and may not be loaded.

Type | Order number

MB 26/EL 38 Q64002-M 26-S1

RMY 10 Q61712-Y10

Maximum ratings (7,,,,=25°C) MB 26/EL 38 | RMY 10

Maximum permissible control

current Lim 500 600 mA
Characteristics (7,,,,=25°C)

Rated value of field excitation I.-n 70 70 AW
Field-side input power at rated

values P, app. 200 app. 200 mwW
Rated value of control current I,, 400 500 mA
Control-side internal resistance

(B=0) R, app. 2 app. 2 Q
Hall-side internal resistance (B=0) R,, app. 2 app. 1.8 Q
Open-circuit Hall voltage at rated

values Vaon =160 =200 mV
Resistive termination for linear

matching R, app. 12 app. 25 Q
Multiplication error for termination

into R, (incl. hysteretic share) F. 0.3 1 %
Resistive zero component R, <103 <103 V/A
Inductive zero component A, <0.05 <0.05 cm?
Remanence residual Hall voltage

after an field excitation =70 AW

and at I, Viem app. 0.8 app. 1.5 mV
Mean temperature coefficient of V,,

between 0° and 100°C B app. -0.1 app. — 0.1 %/K
Mean temperature coefficient of R,

and R, between 0° and 100°C o app. 0.2 app. 0.2 %/K
Magnetically effective air gap é 0.3 0.3 mm
Height of winding h,, 4 4.5 mm
Width of winding b, 15 11 mm
Inductance of magnetic coil

referred to square of turns (A4,) L/n? app.0.9-10-%| app.0.5-10"%| H/n?
Control terminals 1.2 1.2

Hall voitage terminals 34 34

Field winding | terminals 5.6 5.7

Field winding Il terminals 7.8 6.8
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MB 26/El 38, RMY 10

Hall multipliers

RMY 10 Hall multiplier in cup-core design
Material : siferrite N 28

Weight approx. 75 g Dimensions in mm
(without winding)

MB 26 built into an EL 38/ mumetal core
External dimensions: approx. 38 x 30 x 24 mm

; Saad

&N\ b

315w

N
J

2 [%]
{evorwog)

[4—/ Lg-—»

ot f] ———»

1] e
31

Weight-approx. 170 g
(without winding)

lafafq

=

?

e N

Winding data using enamelled copper wire (CuL wire) — guiding values

Diameter| Fully wound without
of wire | inter-layer insulation
Number | El 38 RMY
of turns 10
(mm) n Q Q
0.05 12000 7800 6200
0.06 7800 3500 2800
0.07 6500 2050 1650
0.08 5300 1350 1080
0.09 4300 1100 880
0.10 3400 570 450
0.11 2800 380 300
012 2400 280 220
0.13 2100 220 175
0.14 1850 175 140
0.15 1650 135 108
0.16 1450 100 80
017 1350 80 64
0.18 1180 65 52
0.19 1080 E4 43
0.20 1000 42 34
0.22 850 30 24
0.23 780 25 20
0.24 720 21 16.5
0.25 660 18 14.3
0.26 610 155 125

The inductance of the field winding
A_ — value see characteristics.

') Terminals of >1.4 mm & freely protruding
2) Wire diameter of > 1.4 mm impossible
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Diameter| Fully wound without
of wire | inter-layer insulation
Number | EI 38 RMY
of turns 10
(mm) n Q Q
0.27 570 135 10.8
0.28 540 12.0 9.5
0.30 490 95 7.5
0.32 420 6.5 5.2
0.34 375 5.2 4.1
0.36 330 43 35
0.38 305 35 2.8
0.40 275 29 2.3
0.45 210 1.9 1.5
0.50 170 1.2 0.96
0.55 140 0.75 0.60
0.60 115 0.56 0.45
0.65 100 0.4 0.32
0.70 85 0.29 0.23
0.75 75 0.24 0.19
0.80 65 0.2 0.16
0.85 56 0.15 0.12
0.90 50 0.11 0.09
1.1 35 0.052 0.044
1.2 24 0.035 0.03
1.4 14 0.018 0.015
>1.4 - ) 2)




MB 26/El 38, RMY 10

Phase shift between field
current and Hall voitage

Typical frequency vs. Hall (inductive zero component
voltage characteristic compensated) in degree ¢
100 g — 12°
Ve \\ RMYT0 )
Vz(f'O) N £ //
T 058 ? 10 /
\
\\ g
0.96 MB26 EI38/MU +—— /
\\ /Bt E138 /M
60
N 4
0.94
N ¥ /
\\ //
N sl
092 N 90 / RMY E |t
\ 1
N\ |t
N
0.90 0°
0 5 10 19 KHz 0 F] 10 15 KHZ
et f ~—
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RHY 10, RHY 11

Axial field probes

RHY 10 and RHY 11 are Hall generators for measuring axial magnetic fields in
smaller and larger (respectively) diameter bores (semiconductor material InAs).

Hall voltage leads: blue tubing; control current leads: red tubing.

Type | Order number
RHY 10 'os17osz-v1o
RHY 11 Q61708-Y11
RHY 10 degussit  electr.
brass jube carriar system

!

2.50.05

r’.sjit—_—l --
i3t 7811 _—

Weight approx. 1.3g Dimensions in mm

Maximum ratings

Maximum permissible control current
in static air

Storage temperature

Working temperature

Characteristics (7,,,,=25°C)

Rated value of control current for

operation in air

Open-circuit Hall voltage (at I,,; B=1T)")

Load resistance for optimum linearity

(0to1T")

Linearization error for termination into R,

(referred to 1 T)'")

Open-circuit sensitivity (referred to 1 T) ")
(referred to 0.01 T)

Mean sensitivity for termination into R |

(in % of K referred to 1 T)')

Control-side internal resistance at B=0

(including lead resistance)

Hall-side internal resistance at B=0

(including lead resistance)

Resistive zero component

Inductive zero component

Mean temperature coefficient of V,,

between --20 and +90°C

Mean temperature coefficient of B, and R,

between —20 and +90°C

") 1 T=1 Tesla=10° Gauss

670

glectr.

RHY 11 plastic carrier ~ system

—
N M

F—(::——_' 05

' |- } 3.5{“

f 400 14, - 45 -

Weight approx. 0.6 g Dimensions in mm

RHY10 |RHYM
Ly | 150 200 mA
Ts —50to +100 °C
T —20to +90 °C
I,, | 100 150 mA
V.o {270 2105 mV
R, (app.10 app. 20 Q
F. | <1 <1 %
Keo | 20.7 =07 V/AT
Kso | 205 =205 V/AT
Ky, | app. 80 app. 90 %
R.,o [ app.2 app. 3 Q
R,, | app.1.6 app. 2.6 Q
R, <25.-1073] <2.1073 | V/A
A, <0.05 <0.05 cm?
B app. —0.1 |app. —0.1 | %/K
o app. +0.2 |app. +0.2 | %/K




RHY 15, RHY 15 R, RHY 20

Ferrite-Hall-Effect Devices

RHY 15 is a ferrite Hall effect device which in connection with permanent magnets
is suitable as a contactless signal emission device and as a contro! and programming
device for motion processes. Signal shape and range see the following figs. 1—6
(semiconductor material: indium antimonide InSb).

RHY 15 R is a ferrite Hall effect device sim. to RHY 15 with remanent propert'ies
that enable to retain the last information in the case of mains failure, tI’}us being
able e.g. to actuate a low gear for machine tools (semiconductor material InSb).

RHY 20 is a ferrite Hall effect device similar to RHY 15 with a ferrite head reflector
and a gap width of 0.2 mm to read magnetograms with wavelengths of >1 mm
(semiconductor material InSb).

RHY 15; RHY15R RHY 20
Type | Order number —— T ¥
RHY 15 Q61708-Y15 £ ) \ ‘f T
RHY 15 R | Q61708-Y15-R l N = i
RHY20 | Q61708-Y20 pam i i N R R I

525 o SIFERRIT  {w—7 —ste— 25 — | la—§5->
Fixtures for these probes: I | 204
see page 694 ™ grrem
Control leads: long; ) ) o Weich )
Hallleads: short Weight approx. 2g Dimensions in mm eight approx. 2 g
Construction magnetically symmetrical.

RHY

Maximum ratings RHY 15| 15R RHY 20
Maximum permissible control current I, 60 | 60 | 60 mA
Storage temperature Ts —-50to +100 °C
Working temperature T —20to + 65 °C
Characteristics (7,,,,=25°C)
Rated value of control current I, 50 50 50 mA
Open circuit Hall voltage for a
probe flux of 2x10~7 Wb and I, Voon =120 =120 =120 | mV
Hall remanence voltage after a
probe flux of 2x10-7 Wb and I, , Voorem | <B >40 <5 mV
Control-side internal resistance (B=0) R,, app. 30 | app.30 |app.30 [ Q
Hall-side internal resistance (B=0) R, app. 30 | app.30 | app.30 | Q
Ohmic zero voltage for I,
(Hall effect device de-magnetized) Viro <10 <10 <10 mV
Temperature coefficient of V,,
between 0 and 50°C B app.— 15| app.—1.5| app—1.5| %/K
Temperature coefficient of R,
and R,, between 0 and 50°C o app. —2 | app. —2 | app. —2 | %/K
Insulation resistance between semi-
conductor system and ferrite parts R >5 >5 >5 kQ
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RHY 15, RH 15 R, RHY 20

Hall voltage V, as a function of the travel across
different magnetic systems (for RHY 15 or KSM 2)

Fig.1: Hall generator RHY 15 is moved
along the x-axis across a single magnet at
a distance D. Signal level: a,zp,'q
(p, and g see table or figures 5 a, 5 b, resp.)
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Fig. 3: Hall generator RHY 15 is moved
along the x-axis across a series of magnets
of varying polarity at a distance O. Signal
level: a=p, - g (p; and q see figures 5a,
5b, resp.)

e

SR

s|OINJLS) N Ls] [N s
+
¥

*

672

Fig.2: Hall generator RHY 15 is moved
along the x-axis across two parallel
magnets of opposite polarity at a dis-
tance D

Signal level: b,z%—; a, see fig. 6
e
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Fig.4:same as figure 3, however, the
spacing of the magnets is increased ¢>>
6+d (mm). (p;. P and q see figures5a,
5b, resp.)
Signal level: azp, - q
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RHY 15

Signal level for various magnet sizes

Fig.5a:factor p as a function of the

. T ig.
spacing B for various magnet sizes able ad Fig.6a

12 T T Magnet
4| dimensions
@xlength | 2x6 |3x10 [45x10
S| [N in mm
10 RS a o lsl T
\[\, Face flux |5to_ |15to [25to
Y magnet in Weber | 10-7 [10~7 [10-7
VNN, |45 x 10
08 A A 05 |06 (08
i A
I h F:" — e e e [——
Nop3x 10
0.6 Ny T T [ e el e
J N\ [#2x 6
0.4 1 \‘\ Y
A
N
0.2 \\ N -
N Y.
| oy
Sy
0
0 4 8 17 16 20  24mm
—
Fig.6:Signal level a, fortype RHY 15
Fig.5b: Hall voltage level for type D =distance magnet-hall generator
RHY 15 (/=50 mA) T7,.,,=25°C) e =magnet spacing
as a function of the distance D for e* =optimal magnet spacing
V various magnet sizes v (function of D) mm
(N S W 0.4 \ 10
\-—magnet ¢ 4.5x10
\ V /
7 ] ) )\ b
N n A WAl 5
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RHY 17, RHY 18

Low-temperature Hall probes

RHY 17 and RHY 18 are Hall generators for measuring magnetic fields down to
—269°C. The flat and cylindrical (respectively) forms are suitable for universal and
axial measurements (respectively). They find application in cryology, i.e. super-
conductivity measurements (semiconductor material InAs — vapour-deposited layer).

Hall leads: red wires; Control leads: green wires.

Type | Order number
RHY 17 Q61708-Y17
RHY 18 Q61708-Y18
glectrical RHY 18
sljstem

|

Iz

4- e § =]

— b b - 21 g5

Weight approx. 1.5 g Dimensions in mm

RHY 17

slacTrEcal systam

.

43 g

hubiag

g o

Weight approx. 0.4 g Dimensions in mm

Maximum ratings RHY17 ! RHY 18
Maximum permissible control current

(when operated in air) Iim 110 70 mA
Storage temperature Ts —-269to +100 °C
Working temperature T —269 to +80 °C
Characteristics (7,,,,,=25°C)

Rated value') of control current in air?) I, 60 35 mA
Open-circuit Hall voltage for I, , and B=1T3 )V20n =300 =150 mV
Open-circuit sensitivity referred to B=05T Ko =>6.0 =>6.0 V/AT
Mean control-side internal resistance (B=0) R,, app. 30 app. 30 Q
Mean Hall-side internal resistance (B=0) Ry, app. 30 app. 30 Q
Ohmic zero voltage for I,,, and 8=0 Voro | =2 <2 mV
Mean temperature coefficient of V,,

between —269 and +100°C B app. —0.1 | app. —0.1 | %/K
Mean temperature coefficient of R,

between —269 and +100°C o app. +0.1 | app. +0.1 | %/K

') Rated value meaning the upper limit of the driving range under normal operating conditions
2) Control current may be increased by a factor of 3—4 when operating the probe in liquid gases i.e. He, N, O,.

3) 1 T=1 Tesla=10* Gauss
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RHY 17, RHY
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RHY18S1

Axial field probe

RHY 18 S$1 is a Hall effect device designed for use in magnetic field measurements
in particularly small holes at low temperatures (—269°C).

Hall voltage lead: blue tubing; wire length: 20 mm.
Control current lead: red tubing; wire length: 25 mm.

Type | Order number 915 _

RHY 18 S1 [ Q71708-Y18-S2

P -

13—

o 33

Weight approx. 1.2g Dimensions in mm

Maximum ratings | RHY18S1 |
Maximum permissible control current in static air I, 25 mA
Storage temperature Ts —269to +50 | °C
Working temperature T —269to +50 | °C
Characteristics (7,,,=25°C)

Rated value') of control current operated in air?) I, 10 mA
Open-circuit Hall voltage (at I,, and B=1Tesla) V,, 25 mV
Open-circuit sensitivity at I, referred to B=05T K, | =3 V/AT
Control-side internal resistence at B8=0 Rio approx. 40 Q
Hall-side internal resistance at B=0 R,, | approx. 40 Q
Ohmic zero voltage at I, Voro | £10 mV
Mean temperature coefficient of V,,

between —196 and +50°C B approx. —0.1 %/K
Mean temperature coefficient of R,

between —196 and +50°C o approx. 0.1 %/K

') The rated value refers to the upper limit of the driving range under normal operating conditions
2) The control current may be increased by a factor of 2 when operating the probes in liquid gases (He, N,, O,)
¥V New type
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RHY 19, SBV 525

Hall probes for small air gaps

Hall-effect device RHY 19 and SBV 525 are designed for magnetic field measure-
ments in extremely narrow air gaps (semiconductor material InAs).

Hall voltage leads: blue tubing; control current leads: red tubing.

RHY 19 Wire length: 150 mm; tubing length: 120 mm.
SBV 525 Wire length: 130 mm; tubing length: 100 mm.
Electrical system and wires insulated varnish.

Type | Order number
RHY 19 | Q61708-Y19

Type

J Order number

SBV 525 | Q64099-V 525

ﬂexib!\s resd  elactrical system SBV 525 glecirical system
= | ] Weight approx. 0.2g &y _
a3 ] T ) -7 Dimensions in mm 2: F =
iR
b=} 21 -
: = T RHY19 U6 = sactional
| =35 BEL- *l] Weight approx. 0.3 g %* g ph@viewA-B
e 120l ——— 29 - Dimensions in mm p] T Lg
Maximum ratings RHY 19 | SBV 525
Maximum permissible control current
in static air Lim 125 125 mA
Storage temperature Ts —50to +100 °C
Working temperature T —20to +90 °C
Characteristics (7,,,,,=25°C)
Rated value of control current for
operation in air I, 80 100 mA
Open-circuit Hall voltage (at I,,;; B=1T) V,o, | =120 =97 mV
Load resistance for optimum linearity
(0 to 1Tesla) R, =100 3t020") | Q
Linearization error for termination into R,
(referred to 1 Tesla) Foy <0.5 <1 %
Open-circuit sensitivity (referred to 1 Tesla) K, >1.5 =0.97 V/AT
Mean sensitivity for termination into R,
(in % of Ky, referred to 1Tesla) Kgo app. 90 app. 70 %
Control-side internal resistance at 8=0
(including lead resistance) Rio app. 3.5 app. 2.2 Q
Hall-side internal resistance at B=0
(including iead resistance) R0 app. 3.5 app. 1.8 Q
Resistive zero component R, <3103 | <25.1073 V/A
Inductive zero component A, <0.05 <0.05 cm?
Mean temperature coefficient V,,
between —20 and +90°C B app. —0.1 | app. —0.1 | %/K
Mean temperature coefficient of R,
and R,, between —20 and +90°C o app. 0.2 app. 0.2 %/K

') The exact resistance value is shown on the package
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RMY 11

Microvolt modulator

For modulating small DC currents and voltages in the input stage of highly sensitive

DC amplifiers (semiconductor material InSb).

Input leads 1 and 2; output leads 3 and 4.

Field coil leads 5 and 6

Type | Order number 923
RMY 11 | Q61712-Y11

Weight approx. 21 g Dimensions in mm

Maximum ratings RMY 11

Maximum input voltage v, 1.5 \Y
Maximum value of field current (f=1 kHz) Ly 50 mA
Storage temperature Ts —50to +100 |°C
Operating temperature T —20to +65 °C
Characteristics (7,,,,=25°C)

Rated value of field current (frequency f=1kHz) I, 35 mA
Resistance of field coil R, 3 Q
Inductance of field coil L, 05-10°3 H
Input resistance (control resistance) R0 approx. 60 Q
Output resistance (Hall resistance) R, approx. 30 Q
Voltage reduction at I, n=v,/V, approx. 1:6 -
Transfer resistance Vool f approx. 10 Q
Inductive interference voltage(f=1 kHz)

in input circuit at I, v <+b uv
Inductive interference voltage (f=1 kHz)

in output circuit at I, v <41 nv
Resistive zero component Ro <5 V/A

The Hall generator lies in an alternating field excited by a field current at the
modulation frequency. The DC quantity to be modulated is placed on the control
leads. The Hall voltage appearing on the Hall leads is then proportional to the DC
quantity at the input. The mumetal case acts as a screen against interference fields.
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SBV 536

Hall read-head

SBV 536 is a Hall read-head for iongitudinally magnetized magnetic tapes (semi-

conductor material InSb).

Hall voltage terminals: short;
Control current terminals: long.

Type
SBV 536

J Order number
| Q64099-V536

Maximum ratings
Maximum permissible control current

Characteristics (7,,,,=25°C)

Rated value of control current

Open-circuit Hall voltage for I, and scanning
of a recording (1 kHz, track width 1.5 mm, tape
speed 15 inch/s) with a tape flux of 5-107'° Wb
Control-side internal resistance

Hall-side internal resistance

Ohmic zero voltage at I,

Temperature coefficient of V,,

Direction of magnetization

Track width

Effective gap width

Soft-iron pole pieces insulation resistance
between semiconductor system and ferrite parts

i
) y |
P =R
'
Y
D) -, |
lw 73 wlw—25 = lwB5w= 03
604

Weight approx. 2g Dimensions in mm

SBV 536
Iim 60 mA
I, 50 mA
Voo =300 uv
R.o approx. 30 Q
R0 approx. 30 Q
Vro <10 mvV
B approx. —1.5 | %/°C
- longitudinal —
s 1.5 mm
é <156 wm
Ri >5 kQ
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SBV 552

Axial field probe

The Hall-effect device SBV 552 is suitable for measuring axial fields in bore holes

(semiconductor material InAs).

Hall-voltage leads: blue tubing; control current leads: red tubing; electrical system:

dotted rectangile.

Type [ Order number
SBV 552 | Q64099-V552

Maximum ratings

Maximum permissible control current in static air
Storage temperature
Working temperature

Characteristics (7,,,,=25°C)

Rated value of control current for operation in air
Open-circuit Hall voltage (at I,,,, B=1 Tesla)
Open-circuit sensitivity (at 8=0.01T)
Open-circuit sensitivity (at B=1 T)
Control-side internal resistance at B=0
(including lead resistance)

Hall-side internal resistance at 8=0

(including lead resistance)

Resistive zero component

Inductive zero component

Mean temperature coefficient of V,,

between —20 and +90°C

Mean temperature coefficient of R,, and R,
between —20 and +90°C

Load resistance for optimum linearity (O to 1 T)
Linearization error for termination into R
(referred to 1Tesla)

680
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-

bass tube  field dirgction

g R
45— § !
15

—

Weight approx. 1.3 g Dimensions in mm

| SBV552

Iim 150 mA
Ts —-50to +100 | °C

T —20to +90 °C
I, 100 mA
Voo =50 mV
Kgo =04 V/AT
Kso =05 V/AT
Rio approx. 1.5 Q
Ry approx. 1.1 Q

R, <10-3 V/A
A, <0.05 cm?
B approx. —0.08 | %/°C
o approx. 0.2 %/°C
R.. approx. 4 Q
FL <15 %




SBV 566

Ferrite Hall signal probe

The Hall generator SBV 566 is especially suitable as contactless signal emission
device as well as position indicator of magnets. At constant control current, the Hall
voltage is proportional to the flux through the ferrite cover up to 2-10-7 Wb

(corresponds to a induction of 0.25 Tesla).

The temperature dependence can be compensated by connecting a resistor of 0.5 R.o
parallel to the control current path of the Hall generator and by supplying this
arrangement with a current being three times the nominal control current.

Type ! Order number
SBV566 | Q64099-V566

Hall voltage leads: 3.4 (or 1.2).
Control current leads: 1.2 (or 3.4).

Maximum ratings

Maximum permissible control current

in static air

Thermal resistance between semiconductor
layer and bed

Storage temperature

Working temperature

Characteristics (7,,,,=25°C)

Rated value of control current for

operation in air

Open-circuit Hall voltage at I, , and a probe
flux of 2-10-7 Wb

Control-side internal resistance (B=0)
Hall-side internal resistance (B=0)

Resistive zero component

Hall remanence voltage at I, after a probe
flux of 2-10-7 Wb

Mean temperature coefficient of V,,

between 0 and 50°C

Mean temperature coefficient of R,, and R,
between 0 and 50°C

Insulation resistance between semiconductor
system and ferrite parts

b e N, 2

a

12

R
t

12,5201l
75—

ferrite substra’fsl

Iy

0.04Cu

Lﬁ’#
_.LMrrite cover

e

Weight approx. 0.2 g Dimensions in mm

SBV 566
Ly 75 mA
Rin approx. 250 K/W
Ts —-50to +100 | °C
T —20to +65 °C
I, 35 mA
Voo =400 mvV
R0 approx. 30 Q
20 approx. 30 Q
o <1.0 V/A
Voorem | @pprox.1.5 %
of V,,
B approx. — 1.5 %/ °C
o approx. —2 %/°C
R, >1 kQ
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SBV 570

Hall signal probe

The signal probe SBV 570 serves for contactless signal emission or position indication
of magnets. Its design and dimensions are similar to those of SBV 566, however, it
does not have a ferromagnetic cover and has no ferromagnetic substrate; i.e. there
are no attractive forces between Hall generator and magnet (semiconductor
material InSb).

The temperature dependence may be compensated by connecting a resistor of
0.5 R,, in parallel with the control current path of the Hall generator and by
supplying this arrangement with a current being three times the nominal control
current.

7 0.04 Cu tinned
Type | Order number b -
SBV570 | Q64099-V570 RRCE
1} h
O|gess /
T LT 4
3

: 03 ! 08-,
Control current leads: 1.2 (or 3.4). - 12*5 ’
Hall voltage leads: 3.4 (or 1.2). =t AlLyDy-base

Dimensions in mm

Maximum ratings SBV 570
Maximum permissible control current in static air I,y 50 mA
Thermal resistance between semiconductor
layer and bed Ry, approx. 200 K/W
Storage temperature Ts —-50to +100 | °C
Operating temperature T —20to +65 °C
Characteristics (7,,,,=25°C)
Rated value of control current L, 25 mA
Open-circuit Hall voltage (at I,,, and B=0.2 Tesla) V,, =250 mV
Control-side internal resistance R,o approx. 25 Q
Hali-side internal resistance R0 approx. 25 Q
Resistive zero component at I, | Yaro <25 mV
Temperature coefficient of V,,
between 0 and 50°C B approx. —1.5 %/°C
Temperature coefficient of R,, and R,,
between 0 and 50°C o approx. —2 %/°C

¥ New type
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SBV 579

Hall field probe

The field probe SBV 579 is only suited to measure DC magnetic fields. The Hall
chip of cross-shaped design ensures a particularly small linearization error (semi-
conductor material InAs). The electrical system is protected by a coat of varnish.

Type | Order number
SBV 579 | Q64099-V579

Control current leads: 1.2
Hall voltage leads: 3.4
Wire length: 50 mm

Maximum ratings

Maximum permissible control current in static air
Thermal resistance between semiconductor
layer and bed

Storage temperature

Operating temperature

Characteristics (7,,,,=25°C)

Rated value of control current (free in air)
Open-circuit Hall voltage (at I,, and B=1 Tesla)
Control-side internal resistance

Hall-side internal resistance

Resistive termination for linear matching

(for field range O to 1 T)

Linearization error when terminating into R
(referred to 1 T)

Open-circuit sensitivity (referred to 1 T)
Resistive zero component

Mean temperature coefficient of V,,
between 0 and 100°C

Mean temperature coefficient of R, and R,
between 0 and 100°C

¥ New type

Cul 90J
“-s.r g —— :
g L 1
T 5 ‘
_4 55 | 08
o 112005 —sa— 50 —J |0
SBV 579
Iim 200 mA
R, approx. 15 K/W
IA —-50to +100 |°C
T —20to +80 °C
I, 100 mA
Voo =110 mV
R.o approx. 1.8 Q
Ry approx. 1.8 Q
R, approx. 250 Q
F. <0.5 %
Kao >1.1 V/AT
R, <10°3 V/A
B approx. 0.05 %/°C
o approx. 0.2 %/°C
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SBV 595

Hall field probe

The field probe SBV 595 with an epitaxial semiconductor layer of GaAs is particularly
suitable for precision measurements of magnetic fields. The cross-shaped Hall chip

ensures a particularly small linearization error.

Type | Order number
SBV595 | Q64099-V595

Control current leads: green/violet
Hall voltage leads: red/yellow
Wire length: 180 mm

25fke— electrical system

;.* ! gUL@U.Z
' o

b 10002 180 j
5

=7

Weight approx. 3.3 g

Maximum ratings SBV 595

Maximum permissible control current in static air I, ., 50 mA
Thermal resistance between semiconductor

layer and bed R,y approx. 15 K/W
Operating temperature T —50to +150 |°C
Storage temperature Ts —-60to +160 |°C
Characteristics (7,,,,=25°C)

Rated value of control current (free in air) L, 10 mA
Open-circuit Hall voltage (at I,, and B=1Tesla) V,, =300 mV
Control-side internal resistance R0 approx. 200 Q
Hall-side internal resistance R0 approx. 200 Q
Linearization error in open circuit

(field range O to 1 Tesla) F. <0.2 %
Open-circuit sensitivity Kso <30 V/AT
Resistive zero component R, <5-10-3 V/A
Mean temperature coefficient of V,,

between 0 and 100°C approx. —0.025 | %/°C
Mean temperature coefficient of R,, and R,,

between 0 and 100°C o approx. 0.3 %/°C
V¥ New type
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SV110

Hall signal probe with vapour-deposited layer

SV 110 is a high sensitivity, high internal resistance Hall device for application in
control and regulating circuits (semiconductor material InSb — vapour-deposited

layer).

Terminals: Hall voltage red; control current green; wire length 100 mm.

Type | Order number
sV 110/ l Q64021-S110-S2
SV 1107111 Q64021-S110-S3

Maximum ratings

Maximum permissible control
current for operation in air
Operating temperature
Characteristics (7,,,=25°C)
Rated value of control current
for operation in air
Open-circuit Hall voltage

(at B=1Tesla and I,,))
Open-circuit sensitivity referred
te B=0.5 Tesla

Control-side internal resistance
at B=0

Hall-side internal resistance

at B=0

Ohmic zero voltage at I,
Inductive zero component
Mean temperature coefficient
of V,, between 0 and 50°C
Temperature coefficient

of R,, between 0 and 50°C

3 i
R '* 1 glectrical cystem
s 8 | 77
T =
5t %
=7

‘*g-osL

Weight approx. 0.1 g Dimensions in mm

sv 110/l SV 110/ill
Iiwm 30 50 mA

—70to +80 —-70t0 +80 |°C
I, 15 25 mA
Vao =21.0 =208 \
Kao approx. 100 approx. 50 V/AT
R,o approx. 500 approx. 200 Q
RZO é R1 [o] é R1 [+ Q
Varo <10 <10 mV
A, <0.2 <£0.2 cm?
B approx. —1.0 | approx. —1.0 [%/°C
o approx. —1.5 | approx. —1.6 | %/°C
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SV110

Hall voltage V,=f(B);

R /R,o=parameter

Darkened region: end of linear
y portion
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The optimum series resistance
R, may be calculated from the
individual data according to:

RV=R10(;—ﬂ)

') 1 Tesla=10* Gauss
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SV130

Hall signal probe with vapour-deposited layer

SV 130 is a high sensitivity, high internal resistance Hall device, particularly for
control and regulating applications (semiconductor material InSb — vapour-deposited

layer).

Hall voltage leads: blue tubing; control current leads: red tubing;

wire length: 110 mm; tubing length: 100 mm.

Type | Order number

SV 130/1 Q64021-8130-S1
SV 130/11 Q64021-S130-S2
SV 130/1ll Q64021-S130-S3

glactrical system

|
12 —
4 ’Z:ns
AN
- 26 —m
¥ 1
[} gk

Weight approx. 0.5g Dimensions in mm

Maximum ratings SV 130/1 SV 130/l SV 130/ill
Maximum permissible

control current I 70 100 160 mA
Operating temperature T —40to +80 | —40to +80 | —40to +80 | °C
Characteristics (7,,,,=25°C)

Rated value of control

current for operation

in air I, 35 50 80 mA
Open-circuit Hall voitage

(atB=1Teslaand I,,) V,, |=21.7 213 =1 Y
Open-circuit sensitivity

referred to B=0.5Tesla Ky, approx. 100 | approx. 50 approx. 2.5 V/AT
Control-side internal

resistance at 8=0 R.o approx. 200 | approx. 120 | approx. 60 Q
Hall-side internal

resistance at 8=0 R0 <R, <R.o =R, Q
Ohmic zero voltage

at I, Voro | £10 <10 <10 mv
Inductive

zero component A, <1 <1 =<1 cm?
Mean temperature co-

efficient of V,, between

—20 and +80°C B approx. —1.0 | approx. —1.0| approx. —1.0 | %/°C
Temperature coefficient

of R,, between

—20 and +80°C o approx. —1.5 | approx. —1.5| approx. —1.5 | %/°C
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SV 200

Hall signal probe with vapour-deposited layer

SV 200 is a Hall device of medium sensitivity with a relatively small temperature

coefficient.

Within the linear region it may be used as a multiplier. It is also suitable for cont_rol
and regulating circuits. Its essential advantage lies in the three types of design
available (semiconductor material InAs — vapour-deposited layer).

A. Hall chip (contactable by thermocompression)

Type | Order number

SV 200/1 Q64021-S200-S11
SV 200/11 Q64021-S200-S21
SV 200/111 Q64021-S200-S31

Hall voltage: contacts 1.3
Control current: contacts 2.4

B. With soldering lugs
Type | Order number

SV 200/1 Q64021-S200-S12
SV 200/11 Q64021-S200-S22
SV 200/11 Q64021-S200-S32

Hall voltage: lug 1.3
Control current: lug 2.4

C. With leads
Type | Order number
SV 200/1 Q64021-S200-S13

SV 200/11 Q64021-5200-S23
SV 200/ill Q64021-S200-S33

Wires: varnished Cu wire 0.1
100 mm long

Hall voltage: red/yellow

Control current: green/blue

¥ New type
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SV 200

Maximum ratings SV 200/I | SV200/il | SV200/ui
Maximum permissible control ‘

current for operation in air Iim 80 60 40 mA
Operating temperature T —55to +100 °C

Characteristics
Rated value of control current

for operation in air I, 40 30 20 mA
Open-circuit Hall voltage
(at I,,, and B=1 Tesla) Voo =100 =150 =200 mV

Open-circuit sensitivity

referred to B=0.5 Tesla Kgo | 23.0 =6.0 =10 V/AT

Control-side internal

resistance at B=0 R appr. 20 | appr. 35 appr. 60 Q
R

Hall-side internal

resistance at B=0 20 SR6"2|=2R,,-2 SRo2 | Q
Ohmic zero voltage at I, Voro | =35 <5 <6 mV
Mean temperature

coefficient of V,, between

0 and 100°C B -01 -0.1 —0.1 %/°C
Mean temperature

coefficient of R,, between

0 and 100°C o 0.1 0.1 0.1 %/°C
Temperature effect of zero

voltage between 0 and 100°C 10 10 10 uv/°C
Inductive zero component

(for design type C) A, <0.05 <0.05 <0.05 cm?
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SV 210, SV 230 S

Hall signal probes with vapour-deposited layer

SV 210, SV 230 S are medium sensitivity Hall devices with a relatively small tem-
perature coefficient. Within the linear region they may be used as multipliers, outside
in control and regulating circuits (semiconductor material InAs — vapour-deposited

layer).

Type | Order number
SV 210 l Q64021-S210
SV230S Q64021-S230S
SV 210

tlgotrical system

rtﬂ—"
(RB17

Weight approx. 0.1 g Dimensions in mm

Hall voltage leads: red wire
Control current leads: green wire
Wire length: 100 mm

Maximum ratings

Maximum permissible contral
current for operation in air
Operating temperature

Characteristics (7,,,,=25°C)

Rated value of control current
for operation in air')
Open-circuit Hall voltage at
B=1Teslaand I,
Open-circuit sensitivity referred
to B=0.5 Tesla

Control-side internal resistance
at B=0

Hall-side internal resistance

at B=0

Ohmic zero voltage at I,
Inductive zero component
Mean temperature coefficient
of V,, between 0 and 100°C
Mean temperature coefficient
of R,, between 0 and 100°C

SV 210

SV 2308

electrical system
|
3+

|

o S T

bt

L——Z‘B" 28 ——»!

-—.L _
oy ————

Weight approx. 1 g Dimensions in mm

Hall voltage leads: blue tubing
Control current leads: red tubing
Wire length: 110 mm

Tubing length: 100 mm

| sv23os |

110

200 mA

—70to +100 | —40to +100 | °C

60 100 mA
=300 =650 mV
=6 26.5 V/AT
approx. 30 approx. 30 Q
<Ry <R, Q
<2 <10 mV
<0.17 <1.2 cm?
approx. —0.1 =01 %/°C
approx. 0.1 <0.1 %/°C

') The rated control current as well as the maximum permissible control current may be increased by a
factor of 2—3 in case of operation with both-sided cooling (e.g. pole shoe)
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SV 210, SV 230 S

Linearity V,=1(8);

/R o=parameter Darkened
region: end of linear portion;
below < 1% linearity error
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SV 230S

Linearity V,=/(8);
R /R, o= parameter

Darkened region: end of linear Sensitivity V,o/8="F(i,)
portion; below < 1% linearity error V Spread
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TC 21

Tangential probe

TC 21 is a Hall effect device for measuring the tangential field intensity of magnetic

materials (semiconductor material InAs).

Hall voltage leads: blue tubing; wire length: 120 mm.
Control current leads: red tubing: tubing length: 100 mm.

] Order number
| @64003-T21

Type
TC 21

Maximum ratings

Maximum permissible control current in static air
Thermal resistance between semiconductor

layer and outer surface of jacket (both sides)
Storage temperature

Operating temperature

Characteristics (7,,,,=25°C)

Rated value of control current for operation in air
Open-circuit Hall voltage (at I,,,; B=1 Tesla)
Resistive termination for linear matching for
the field range 0 to 1 Tesla

Linearization error when terminating into R
(referred 10 1 T)

Open-circuit sensitivity referred to 1Tesla
Mean sensitivity when terminating into R, |
(in % of K referred to 1 T)

Control-side internal resistance at 8=0
(including 0.45 Q lead resistance)

Hall-side internal resistance at 8=0
(including 0.65 Q lead resistance)

Ohmic zero component

Inductive zero component

Mean temperature coefficient of V,,
between —20 and +90°C

Mean temperature coefficient of R,, and R,
between —20 and +-90°C

Effective surface of el. system

v . semiconductor _
@ \; i <=§<:
[T B
[
(=10
|
j’l L =

Weight approx. 0.6 g Dimensions in mm

TC21
Inwm 200 mA
R, approx. 35 K/W
Ts —501t0 +100 |°C
T —20to +90 °C
I, 150 mA
Vson =90 mV
R, approx. 6 Q
F. <15 %
Kgo =06 V/AT
Kg, approx. 65 %
R, approx. 1.2 Q
R,, approx. 1.2 Q
R, <2x10°3 V/A
A, <0.08 cm?
B approx. —0.1 %/°C
o approx. 0.2 %/°C

3x1.5 mm?
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FP17D 500 E

Magneto resistor

FP17D500E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 5600 Q. The “ D " material produces the largest resistance
change R;/R, in the magnetic field. The temperature coefficient TC, however, is
very high. The magneto resistor is mounted on an iron substrate.

Type | Order number

FP17 D500 E | 065017-D500-E

Maximum ratings
Maximum operating temperature

Maximum electrical load (7,,,,=25°C)
Insulating voltage between system and substrate

Storage temperature

Thermal conduction constant:
one side glued to metal surface
free in air

Characteristics (7,,,,=25°C)

Basic resistance

Tolerance of basic resistance
Relative resistance variation:
B=+03T (T=Tesla)
B=+1T

Temperature coefficient:

') 17 =1 Tesla=10* Gauss

0601

1 CuLo01
Zg g
SR ‘ &
T ammnon insulated |
ez 1 kRS {tinned)

SRk a 3L,

1Y

=

Weight approx. 0.02 g
Dimensions in mm

FP17D500E
. 130 °C
P 700 mw
v, 100 Y
T 150 °C
Gth case 1 5 mW/K
Ginarn | 1.5 mW/K
R, 500 Q
Ro-Tol. | +20 %
Rg/R, 3 (>2.8) -
Rg/R, 15 (>12) -
TCys -1.8 %/°C
7C,. —27 %/°C
7C,. ~29 %/°C
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FP17 D 500 E

Spread of resistance of
magneto resistor’') at

Total permissible power various magnetic flux values B;
dissipation P=1(T7) Rep=f(B); Tymnp=25°C
W kR
800 [ - ] T 12
T ! i L
£, 700
tot \\ |
T 600
500 \ithc se
\
400
300 \
\\ -
200
100 -1 T \
0 20 40 60 80 100 120 140°C
]
Current-voltage
Magneto resistor resistance as characteristics
a function of temperature?) I =Ff(V;p); magnetic flux density
Rep=F(T); B=parameter B =parameter; T,,,,=25°C
kQ mA
b8 — 40
by ‘T Y
40 \
36 \ 30 0T
R =200m
FP 32 Qﬂt\ /FF FFF 00 mW
N
T 2% \ 4 \
]
2 \ 20
20 .ET\ \ ™
5NN\ Ly =
NN ‘
12 []\:; N \ N 10 03T =
8 02N NS T losr
z,_\\ \\\ N -~ - 7 ]
o7 ~ —~ :\‘\ 1 "] et
o m—— 0 K
-40 -20 0 20 40 B0  80°C 0 5 10 1BV
—T

—>|/FF

) incl. a spread of +20% of basic resistance R,
) or mean values of MR resistance R,
3) 1 7=1 Tesla=10* Gauss
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FP30D50E

Magneto resistor

FP30DS5O0E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 50 Q. The D" material produces the largest resistance
variation R /R, in the magnetic field. The temperature coefficient 7C, however, is
very high. The magneto resistor is mounted on an iron substrate.

Type l Order number g 05m
FP30D50E | 065030-D 50-E AR CuL 4008y
S - =
i [ vod | 3mm non insulated
e ?20.057 {tinnec)
o & = 320 e 3., -
Er vy
Zi

Weight approx. 0.017 g
Dimensions in mm

Maximum ratings FP30D50E

Maximum operating temperature T 130 °oC

Maximum electrical load (7,,.,=25°C) B 250 mwW

Insulating voltage between system and substrate Vl° 100 v

Storage temperature Te 150 oC

Thermal conduction constant:

one side glued to metal surface G 5

free in air G:::f:: 0.5 mw;&

Characteristics (7,,,,=25°C)

Basic resistance R, 50 Q

Tolerance of the basic resistance Ry-Tol. +20 %

Relative resistance variation: -

g: + F])':‘S_J') (T=Tesla) Rg/R, 3(>238) —
=+ Rg/R 15 (>12 -

Temperature coefficient: o/Ro ( )

B=0T 7c -1.8 %/°C

B=+03T TChe -27 %/°C

B=+1T") 7C,e -29 %,/°C

') 17=1Tesla=10° Gauss
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FP30D50E
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FP30D 250 E

Magneto resistor

FP 30D 250E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 250 Q. The D" material produces the largest resistance
variation R,/R, in the magnetic field. The temperature coefficient 7C, however, is
very high. The magneto resistor is mounted on an iron substrate.

Type | Order number & 0ewm
FP30D250E | Q65030-D 250-E - e
M R ammpon insulated | 4
P e s {finned)
o 3 & = 320] e 30,
=L
SN

Weight approx. 0.017 g Dimensions in mm

Maximum ratings FP30D250E
Maximum operating temperature T onax 95 °C
Maximum electrical load (7_,,,=25°C) Piot 500 mwW
Insulation voltage between system and substrate V| 100 \
Storage temperature Ts 95 °C
Thermal conduction constant:

one side glued to metal surface Gihcase 10 mW/K
free in air Ginamb 1 mW/K
Characteristics (7,,,,=25°C)

Basic resistance R, 250 Q
Tolerance of basic resistance R,-Tol. +20 %
Relative resistance variation:

B=+0.3T (T=Tesla) Rs/R, 3 (>2.8) —
B=+1T") Rg/R, 15 (>12) -
Temperature coefficient:

B=0T T7C s -1.8 %/°C
B=+03T TC,s -27 %/°C
B=+1T") TC,s -29 %/°C

'} 17=1Tesla=10% Gauss
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FP17L 200 E

Magneto resistor

FP17L200E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 200 Q. The “L" material has a smaller temperature
coefficient 7C and a lower relative resistance variation R;/R, in the magnetic field

than the **D” material. The magneto resistor is mounted on an iron substrate.

Type | Order number
FP17L200E | Q65017-L200-E

Maximum ratings

Maximum operating temperature

Maximum electrical load (7_,..=25°C)
Insulation voltage between system and substrate
Storage temperature

Therma! conduction constant:

one side glued to metal surface

free in air

Characteristics (7,,,,=25°C)

Basic resistance

Tolerance of basic resistance
Relative resistance variation:
B=+40.3T (T=Tesla)
B=+1T")

Temperature coefficient:
B=0T

B=+03T

B=+1T")

Y 17=1Tesla=10° Gauss

1 Cul #01
T 3mmnon insulated
ae T (tinned)

. g,’g - 3.2401 30,

21Ty

ST H

-7

Weight approx. 0.02g Dimensions in mm

FP17L200E
Toax 130 °C
P.. 700 mwW
v, 100 Vv
T 150 °C
Ginease |15 mW/K
Genams | 1.5 mW/K
R, 200 Q
Ry-Tol. | +20 %
Rey/R, |1.85(>17) | —
Re/R, |85 (>7) -
TCys -0.16 %/°C
TC,. ~0.38 %/°C
TChe —-0.54 %/°C
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FP17L 200 E

Total permissible power
mw dissipation 2, =T)
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FP30L50E

Magneto resistor

FP30L50E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 50Q. The “L” material has a smaller temperature
coefficient TC and a lower relative resistance variation Ry/R, in the magnetic field

than the “ D"’ material. The magneto resistor is mounted on an iron substrate.

Type | Order number

FP30LS50E

Maximum ratings

Maximum operating temperature
Maximum electrical load (7_,,,
Storage temperature

Thermal conduction constant:
one side glued to metal surface
free in air

Characteristics (7,,,,=25°C)

Basic resistance

Tolerance of basic resistance
Relative resistance variation:
B=403T (T=Tesla)
B=+1T")

Temperature coefficient:
B8=0T

B=+03T

B=+1T")

)17 =1 Tesla=10° Gauss

| Q65030-L50-E

=25°C)
Insulation voltage between system and substrate

CULPO08 ¢y

-] BE*U.OE

~ ©
3mmnon insulated "] 4=
{tinned)

Weight approx. 0.017 g Dimensions in mm

FP30L50E
Tax 130 °C
P 300 mw
v, 100 Y
A 150 °C
th:l case 6 mW/K
Ginamo | 0.6 mwW/K
R, 50 Q
R,-Tol. +20 %
Rs/R, 185 (>1.7) | -
Rg/R, 8.5 (>7) -
TC,e -0.16 %/°C
TChs -0.38 %/°C
TC,s —0.54 %/°C
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FP30L50E

Total permissible power
mw dissipationR,,=f(7)
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Spread of resistance

of magneto resistor’)

at various magnetic flux values 8
Rep=f(B): T, ,=25°C

600

Rep
T 500

400

300

200

100

0 05 101%

—5

Current-voltage characteristics
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FP30L100E

Magneto resistor

FP30L100E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 100 Q. The “L” material has a smaller temperature
coefficient 7C and a lower relative resistance variation Rz/R, in the magnetic field

than the “ D" material. The magneto resistor is mounted on an iron substrate.

CULP008 gy

[}
Type | Order number T =

FP30L100E | Q65030-L100-E

ammnon nsulated | 4SS

{tinned)

30,

Weight approx. 0.017 g Dimensions in mm

Maximum ratings FP30L100E
Maximum operating temperature Tinax 130 °C
Maximum electrical load (7_,.,,=25°C) Prot 500 mwW
Insulation voltage between system and substrate V| 100 \Y
Storage temperature Ts 150 °C
Thermal conduction constant:

one side glued to metal surface Gihcase 10 mW/K
free in air Ginamb 1 mW/K
Characteristics (7,,,,~25°C)

Basic resistance R, 100 Q
Tolerance of basic resistance Ry-Tol. +20 %
Relative resistance variation:

B=+0.3T (T=Tesla) : Re/R, 1.85 (>1.7) | —
B=+1T") Rg/R, 8.5 (>7) —
Temperature coefficient:

B=0T TC,s -0.16 %/°C
B=+03T TC,s —-0.38 %/°C
B=+1T") TC,5 —0.54 %/°C

) 17=1Tesla=10°% Gauss
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FP30L100E

Total permissible power
W dissipation F{M—f(T)
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| Not for new development |

FP38L40E

Magneto resistor

FP38L40E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 40Q. The “L"” material has a smaller temperature
coefficient TC and a lower relative resistance variation Ry/R, in the magnetic field

than the “D " material. The magneto resistor is mounted on an iron substrate.

| Order number
| 065038-L40-E

Type
FP38L40E

Maximum ratings

Maximum operating temperature

Maximum electrical load (T_,,, =25 °C)
Insulation voltage between system and substrate
Storage temperature

Thermal conduction constant:

one side glued to metal surface

free in air

Characteristics (7,,,,=25°C)

Basic resistance

Tolerance of basic resistance
Relative resistance variation:
B=+03T (T="Tesla)
B=+1T")

Temperature coefficient:
B=0T

') 17=1Tesla=10% Gauss

0.5+01
'y *t" Cul 401 1
L
107,006 3mmnon insulated | *
es TT (tinned)
o & w30,
==
EvH_
T
fe=3

Woeight approx. 0.017 g Dimensions in mm

FP38L40F
Toox 95 °C
P, 500 MW
v, 100 v
A 95 °C
Gth case 10 mW/K
Ginamb 1 mW/K
R, 40 Q
Ro-Tol. | +20 %
Rg/R, | 185 (>17)| -
By/R, | 8.6 (>7) -
TCas -0.16 %/°C
TCoe —0.38 %/°C
TChe —0.54 %/°C
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rNot for new development I

FP38L40E

Spread of resistance
of magneto resistor')

Total pe_rmlsslblen power at various magnetic flux values B,
w dissipation R, =f(T) Q Rep=f(B); T,np=25°C
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Magneto resistor reslstance as Current-voltage characteristics
a function of temperature?) Iep=1(V,;): magnetic flux density
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40
800 L ] [ 0T omfo.srvlo.ﬂ | fir3)
R 021
FP 1 v
T - 1019 1 / 7
=
[ 4
N
\\ lre ] A I
300 | \\ T ] ]l 7
077 \\ ~ b2 [I /
sy \ 7
200 —— < / N
N
05T N [/ N Prp=00mW |
= A \
100{037 j A ~
L T
(0273 —=
D H N
-hD -20 0 20 40 60 80°C 0 5 10 15V
d — Vg
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3) 17=1 Tesla=10* Gauss
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FP30NG60E

Magneto resistor

FP30NG60E is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 60Q. In case of “N” material the temperature
coefficient TC and the relative resistance variation Rz/R, in the magnetic field are
smaller than with “D” and “L” materials. The magneto resistor is mounted on an
iron substrate.

s gy
Type | Order number 517y CULO08 4y
FP30NG6OE | Q65030-N 60-E N s ammmon meulated | AS
o T (tinnea)
B S’*.“i 32401 30,
°E"1° .

Weight approx. 0.017 g Dimensions in mm
Maximum ratings FP30NG60F
Maximum operating temperature Tnax 130 °C
Maximum electrical load (7_,.,=25°C) Fot 500 mwW
Insulation voltage between system and substrate V| 100 \'
Storage temperature Ts 150 °C
Thermal conduction constant:
on side glued to meta! surface Gihcase 10 mW/K
free in air thamb 1 mW/K
Characteristics (7,,,,=25°C)
Basic resistance i R, 60 Q
Tolerance of basic resistance R,-Tol. +20 %
Relative resistance variation:
B=+0.3T (T=Tesla) Rg/R, 1.6 (>1.4) —
B=+1T") Rg/R, 6 (>5) -
Temperature coefficient:
B=0T TCys +0.02 %/°C
B=+03T TC,s -0.13 %/°C
B=+1T") TC,s -0.25 %/°C

') 17=1Tesla=10 Gauss
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FP3ONGOE

Total permissible power
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FP17L200J

Magneto resistor

FP17L200J is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 200 Q. The “L"” material has a smaller temperature
coefficient 7C and a lower relative resistance variation Rgz/R, in the magnetic field
than the “ D" material. The magneto resistor is mounted on a non-magnetic sub-
strate. It is particularly suitable for free suspension in an air gap.

Type | Order number

e
| N | v
FP17 L200J | Q65017-L200-J =2 ? °c o0 °° ° s
v;' ?— 0O 0 0 o o 4 4 A
W-E J%L
e T 22.5 -
Etcy
W )
Weight approx. 0.03 g Dimensions in mm
Maximum ratings FP17L200J
Maximum operating temperature T ax 95 °C
Maximum electrical load (7_,,,=25°C) Prot 150 mwW
Insulation voltage between system and substrate Y} 100 "4
Storage temperature Ts 95 °C
Thermal conduction constant:
one side glued to metal surface Gihcase | 45 mW/K
free in air Gipamb 156 mW/K
Characteristics (7,,,,,=25°C)
Basic resistance R, 200 Q
Tolerance of basic resistance Ry-Tol. +20 %
Relative resistance variation:
B=403T (T=Tesla) Rg/R, 1.85 (>1.7) | —
B=+1T") Rg/R, 85 (>7) -
Temperature coefficient:
B=0T TC,s -0.16 %/ °C
B=+03T TC,s —-0.38 %/ °C
B=+1T" TC,s —0.54 %/°C

1) 17 =1 Tesla=10* Gauss
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FP17L200J

Total permissible power
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200 I
L
Prot !
T 150 — =
L.
i i
100 L \ ﬁmcase
L N
N
N\
50 A\
AN
0
0 50 100°C
—T

Magneto resistor resistance as
a function of temperature?)
k@ Ree=F(T); B=parameter

2k T
Rep BELoTT

T z.o] ~

EE

18
-
14

iU;T[

05T

12
w ]

08

08—
03T

T

0% 02T

1

0257

0
-40 -20

1) Incl. the +20% spread of basic resistance R,

0 20 40 60 80

— T

2) For mean values of MR resistance R,
3) 17=1Tesla=10* Gauss

714

Fep

!

Iep

3

40

30

20

Spread of resistance

of magneto resistor’)
at various magnetic flux density B,
v Rep=F(BY; T,y =25°C

+

1]

05

079

Current-voltage characteristics
Iep=f(Ve,); magnetic flux density
mA B =parameter; T,,,=25°C

1 | 1
o102t Aot
i /
/1 |
- P = B0 A1 L/
|
FNAS
0.
AT
y 7
VAN i
A,
'/ 119
[/
1 EEEEE
0 1 B
- Vi



FP30L100J

Magneto resistor

FP30L100J is a magneto resistor made of indium antimonide — nickel antimonide
with a basic resistance R, of 100 Q. The “L" material has a smaller temperature
coefficient 7C and a lower relative resistance variation Rz/R, in the magnetic field
than the “D” material. The magneto resistor is mounted on non-magnetic sub-
strate. It is particularly suitable for free suspension in an air gap.

- L5201
Type 'Order number NN S
FP30L100J iossoso-uoo—J 5 g
'8 1045”0‘1 s "3
225

Weight approx. 0.025g Dimensions in mm

. . FP30L100J
Maximum ratings
Maximum operating temperature T ax 95 °C
Maximum electrical load (7_,,,=25°C) Prot 100 mW
Insulation voltage between system and substrate Y] 100 \
Storage temperature Ts 95 °C
Thermal conduction constant:
one side glued to metal surface Gincase | 3 mW/K
free in air Gihamb 1 mwW/K
Characteristics (7,,,,,=25°C)
Basic resistance Rq 100 Q
Tolerance of basic resistance R,-Tol. +20 %
Relative resistance variation:
B=+03T (T=Tesla) Rg/R, 1.85 (>1.7) | —
B=11T") Rg/R, 85 (>7) -
Temperature coefficient:
B=0T TC,5 -0.16 - %/°C
B=+03T TC,4 —0.38 %/°C
B=+1T") TC,s —0.54 %/°C

") 17 =1Tesla=10* Gauss
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FP30L100J

Total permissible power
mw dissipation R . =f(T)
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of magneto resistor’)

at various magnetic flux density B;
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Current-voltage characteristics
I, =F(V,,); magnetic flux density
mA B=parameter; T, ,=25°C
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FP100L 100

Magnetically biassed magneto resistor

The magnetically biassed magneto resistor FP 100 L 100 has a InSb/NiSb system
with a basic resistance R, of approximately 115 Q (£20%). The MR resistance is
raised in the linear range of the characteristic by a magnetic bias of about 0.6 T.
Ry, runs to about 450 Q (+30%). The pole pieces of the magnetic circuit consist
of Permenorm 5000 H 2. Strontium ferrite DS 2 is used as a permanent magnet.

FP100L 100 is suitable for measuring the direction of a magnetic field. The
component has small dimensions (5x2x4 mm) and a low temperature coefficient

7C (approx. 0.7%/°C).

| Order number
| Q65100-L100-V

Type
FP 100 L 100

Maximum ratings

Operating temperature

Electrical load (7_,,,=25°C)

Insulation voltage between system

and substrate

Storage temperature

Thermal conduction constant (glued on metal
plane on one side with pole piece)

Thermal conduction constant (free in air)

fe— S‘M——

-—-[,'0'1-—-—

pole piece

magnet
pole piece

2h

Weight approx. 0.25g Dimensions in mm

FP100L100
T 130 °C
Piot 500 mwW
v, 100 Vv
Ts —40to +150 | °C
G case 10 mW/K
Gihamb 1 mW/K
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FP100L100

Magnetically biassed magneto resistor

Characteristics (7,,,,=25°C) FP100L100

Basic resistance without bias (B=0) R, 1156 Q
Tolerance of R, Ro-Tol. | +£20 %
Resistance with bias (B=+0.6T)") vo 450

Tolerance of R, Ry,-Tol.| £30 %
Resistance ratio Ryo/Ry | >3 -~

Flux sensitivity (So=4R/4®,,) ?) Se 200 Q/uWb
Field sensitivity (Sg==4R/48B.,)>) Sg 2 /mT
Temperature coefficient of R4, Sq. Sg 7c -0.7 %/°C

R, as a function of the permanent magnet path for various
spacings. Control magnet and H magnet have the same
magnetization direction.

Q
1200 T | [ [ !
5:0.1mm
1000 v %
-~
Re / , 05 \ o .
R e X
800 . A 1.0 ™ + S e g Alnico 450
T 69 20 \\ i !.x!.xlﬁ
[ - !
600 F—] Y \\
400 % =
T~
N~ o=
N\ =
200 \ // i
: |
0 2 4 6 8 10 12 14 1Bmm
——»path

1) 17=1Tesla=10° Gauss=10 kG
2) S, is the relation of the resistance variation to the change of the externally fed control current. .
) S is the relation of the resistance variation to the change of the externally applied magnetic induction.
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FP100L100

Magneto resistor resistance R,
as a function of the control
Q flux @,

1000

500 /

3 -7 A 0 1 2 Jpwb

— Qg

Relative magneto resistor
yo

resistance —R! as a function

Vo285
of temperature 7_,,,

Ry 250 AV

09

07 \

05

AN

03
50 -25 0 25 50 75 100 125°C

rﬂﬂSl
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FP100L100

Magnetically biassed magneto resistor

Examples of application for FP 100 L 100

J—
pulse generator inductive displacement pick-up,
limit switch, pressure gauge

o} o

- 0 90 180 270 360

potentiometer collector -iess motor,
rotory-displacement sensor

agnet
Fe ] FP
Re Rer
Re
—
— —a
electr. potentiometer, potential divider potentiometer
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FP110D 155 FP110L60

Center-tap magneto resistors

The center-tap magneto resistors FP 110 D 155 and FP 110 L 60 are magnetically
controllable resistors made of InSb/NiSb and having an intrinsic resistance R, of
2x155Q and 2x60Q, respectively. They are mounted on an insulated iron sub-
strate. In the magnetic field, the “ D" material has a larger relative resistance change
Rg/R, than the “L* material, but also a higher temperature coefficient 7C.

The center-tap magneto resistor is particularly suitable for the detection of small
displacements and for the construction of a potentiometer circuit permitting also
good temperature compensation.

04
tripped
Type ] Order number 3 GC“V surface 3%”5‘?‘%{?
FP110 D 155 Q65110-D155-D = s |
FP 110 L 60 Q65110-L60-D '
535 -2
L=t

Weight approx. 0.02 g Dimensions in mm

Maximum ratings FP110D155 | FP110L60
Operating temperature T 130 130 °C
Electrical load (T,,,, =25°C) Pt 500 500 mwW
Insulation voltage between

system and substrate v, 100 100 \Y
Storage temperature Ts —40to +150 °C
Thermal conduction constant:

(one side glued to metal plane) Gincase | 10 10 mW/K
Thermal conduction constant

(free in air) Ginams | 1 1 mW/K
Characteristics (7,,,,=25°C)

Basic resistance (B=0) R,s 310 120 Q
Tolerance of R, Ry-Tol. | +£20 +20 %
Centre symmetry’) M 2 (<5) 2 (<5) %
Relative resistance change:

(B=+0.3T)? Rg/R, |3 (>2.8) 1.85(>1.7)| —
(B=+1T) Rg/Ry |15 (>12) 85 (>7) -
Temperature coefficient:

(B=0T) 7Cc -1.8 -0.16 %/°C
(B=0.3T) 7C -2.7 -0.38 %/°C
(B=1T) 7C -2.9 —-0.54 %/°C
y m=F1=F2 160, for R,>R,

1T (Tesla1) =10° Gauss==10 kG (kilo-Gauss)
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FP111 L100

Center-tap magneto resistor

The center-tap magneto resistor FP 111 L 100 is a magnetically controllable resistor
made of InSb/NiSb and having a basic resistance R, of 2x 100 Q. It is mounted on
an insulated iron substrate. The “L" material is characterized by a large resistance
change R,/R, in the magnetic field and by a low temperature coefficient 7C.

The component is particularly suitable for the detection of small displacements and
for the construction of a potentiometer circuit permitting also good temperature

compensation.

Type | Order number
FP 111 L100 | 065111-L100-D

Maximum ratings

Operating temperature

Electrical load (7_,,,-=25°C)

Insulation voltage between system and substrate
Storage temperature

Thermal conduction constant

(one side glued to metal plane)

Thermal conduction constant (free in air)

Characteristics (7,,,,=25°C)

Basic resistance

Tolerance of R,

Centre symmetry ')

Relative resistance variation:
(B=+0.3T)?)

(B=+1T)

Temperature coefficient:
B=0T

B=03T

B=1T

1) M=£l;ix 100; for R, >R,

1

2) 17 =1 (Tesla)=10* Gauss=10 kG (kilo-Gauss)
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06201
Cule0) {
2
3mm stripped *
{tinned)
0 —™

Weight approx. 0.02 g Dimensions in mm

FP111L100

T 130 °C
Py 700 mwW
v, 100 v

T, —40to +150 | °C
Gincase | 15 mW/K
Genampo | 15 mW/K
Ris 200 Q
Ro-Tol. | +20 %

M 2 (<5) %
Rs/R, | 1.85 (>1.7) -
Ro/R, |85 (>7) -

TC -0.16 %/°C
C ~0.38 %/°C
TC ~0.54 %/°C




FP 200 L 100

Magneto resistor differential sensor

The magneto resistor differential sensor FP 200 L 100 is composed of two magnetic-
ally biassed magneto resistors made of ““L” material and having a basic resistance
—without bias—of approximately 125 Q each. Both are wired as potential dividers

and incorporated and potted in an aluminium case to protect them against mechanical
stress.

The magneto resistor differential sensor FP 200 L 100 may be used as a zero switch.
Within the linear range, it then shows a voltage variation of about 1.3 V/mm.
Moreover, this magnetically controllable sensor may be applied as a direction
dependent, contactless switch, for the measurement of angles, and a analog con-
verter of small displacements into electrical signals.

nex Bl
Type | Order number T Lo ~L 7
FP200L100 | Q65200-L100-W ] TI :# 3fe- JJ;
S @ z R i P —ssm——— 2 ﬂ“——’—
2 = 3 § ma— 1A
Y e =T
! — 05
175202 ta— 13551 —» B
—{l 50—
Dimensions in mm Weight approx. 1.5 g
Maximum ratings (7_,,.=25°C) FP200L100
Operating voltage Vi_s 10 Vv
Insulation voltage between system and case Y 100 \Y
Electrical load of the individual system
(R,_,and R,_,, resp.) P 400 mW
Total system (R, _3) Prot 600 mwW
Operating temperature T —40to +125 | °C
Storage temperature Ts —40to +130 | °C
Thermal conduction constant (system to air) Ginamb =10 mW/K

Characteristics (7,,,,=25°C)

Total resistance (air gap d=o0) R,_; 1000 Q
Tolerance of R, _, R,_5-Tol| +400, —300 | Q
Open-circuit output voltage ')

(face flux ~2 pWB; §=0.5 mm; V;=8V) Voo 4 (>3.5) \
Cut-off frequency of V") fq >7 kHz
Centre symmetry

M=ﬁ1;—’?z-x100% for R, >R, M <10 %

1

") In accordance with measuring arrangement shown above.
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FP200L100

Magneto resistor differential sensor

This sensor system is controlled by means of a permanent magnet. With the
arrangement shown in the following drawing the magnetic flux ¢, of the control
magnet will increase the flux ¢, of the right-hand magneto resistor produced by the
magnetic bias (terminals 2—3) and weaken that of the left-hand magneto resistor
(terminals 1—2). The resistance value of MR 1 thus rises while that of MR 2
decreases. Moving the control magnet to the right will reverse the operation.

r._i_’_i [ e R T ‘:'T o ': Control of the sensor
i—-~:‘—i"-il-—-—~-| . [:'_J __--['--:],_-.F.‘:"J L~ ._._'L.Jlr,l._j by means of a bar magnet.
i L N 1 N\; —I i case
! ) i S| '
! —=n — i
.. l - {\ \l <2 Circuit diagram:
————— ‘| —

e

controt mag/net

To measure the output signal, the two magnetically biassed magneto resistors of
the sensor are supplemented by two additional resistors to form a bridge.

The curve shows the peak value of the output signal as a function of the air gap
width 4. These values were determined with a control magnet Alnico 450 (dimen-
sions 4 x 4 x 6 mm; face flux ~2puWb) at a supply voltage of 8V and an ambient
temperature 7, ,=25°C. The measuring arrangement and the shape of the output
voltage to be expected is schematically shown below.

o<

Peak value of the bridge voltage V,, as a
function of the air gap width §; V,,=()

Measuring arrangement and schematic
; shape of the bridge voltage V,,

N 8 + VA
1 : . Vor
0L A
] 1 2 3 4 Smm
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FP200L100

By wiring the two magneto resistors as potential dividers a low temperature
dependence of the signal voltage V. is ensured. The curve shown in the following
graph was determined with a control magnet Alnico 450 at an air gap § of 0.5 mm
and a constant supply voltage of 8 V.

When the magneto resistor differential sensor is operated at higher temperatures
attention has to be paid to the fact that, at a constant supply voltage, the maximum
permissible power dissipation for each magneto resistor system is not exceeded. The
graph below shows the total resistance R,_; of the sensor as a function of the
temperature.

Output voltage V,, as a Total resistance R,_; as a
function of ambient function of temperature
temperature V.. =f(7,_.) Ry _3=HT,mp)
v Q
5 1600 | o
VPP Ri-3 1600 |
4 T i
T~ \
"~ 1200
\\

< N\
] 1000 - \

800 ot \
. ! 500
|
400 \\
1 N
200 : -
i |
0 0 i
40 0 40 80 120 160° 400 0 40 80 120 160°C
—_—7 — ]

amb amb
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FP 210 D 250

Magneto resistor differential sensor

The FP 210 D 250 consists of 2 magneto resistors made of “D" material, which
possess a basic resistance of approximately 250 Q each without any magnetic bias.
Both are mounted on a joint permanent magnet and connected in series so that
the resistance of the total system increases to 1 kQ with a tolerance of +300Q in
consequence of the magnetic bias. The sensor system is incorporated and potted in
an aluminium package in order to protect it against mechanical stress.

& to resisty
Type | Order number [ S)&ﬂi o . r/ﬂﬂggres;s rs
FP210D 250 | Q65210-D260-W  sp——= =——x=l % e =1
10+ 01+ E"’“X 07 ¥
re—13.5%01 —» 1001 -~

Weight approx. 2.4 g Dimensions in mm

Maximum ratings FP 210D 250

Operating temperature T 80 °C
Operating voltage (7_,,,=25°C)") V, . 10 v
Electrical load (7,,,,==25°C) of the

individual resistor (R,_, and R,_, resp.) P, 250 mwW
Insulation voltage between system and case | 100 \Y
Storage temperature Ts —40to +100 °C
Thermal conduction constant Genamb >5 mW/K

Characteristics (7,,,,=25°C)

mb

Total resistance of sensor (air gap d= ) R,_, 1000 Q
Tolerance of R,_, R,_;-Tol.| £300 Q
Total resistance’) (air gap §=0.1 mm) R, _, approx. 2000 Q
Output voltage

(R,=1MQ; V,_;=6V;5=0.1mm) Voo 2 (>1.5) \
Centre symmetry (air gap d=o0)

M=—&—;—R2—x100%f0rﬁ1>ﬁz M <10 %
Cutoff fre1quency fq 20 kHz

A resistance change of the magneto resistors is brought about by bringing a soft-
magnetic material close to this sensor system. The potentiometer circuit of the MR’s
will then produce a corresponding increase of the desired signal while the tem-
perature is largely compensated at the some time.

* Measuring arrangement c¢f. Fig. 2. (The total resistance, however, depends on the tooth shape)
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FP 210 D 250

This sensor system is particularly suitable for digital speed measurements where a
gear wheel consisting of a soft-magnetic material and being affixed to the shaft
to be controlled is being sensed by means of the FP 210 D 250. The tooth pitch
should correspond to double the center distance of the magneto resistors (cf.
drawing).

) For output voltage measurements the magneto
26—y resistors are supplemented by 2 additional

= f e resistors to form a bridge. The signal voltage
- may be covered as bridge voltage V.
==
\
\
l/ j‘
| Circuit diagram:
air gap & =

Y
I

el — —

321

The graph below shows the peak value of the output signal V., as a function of
the air gap width 6. The measurements were carried out with a gear of 24 teeth at
a speed of approximately 3000 r.p.m. and at a temperature of 7, ,=25°C.

The following graph shows the variation of the output signal V,, when the sensor
is tested at various temperatures. The speed of the 24-teeth gear amounts to
approximately 3000 r.p.m.

N

80°C

\\\
0 0
0 03 02 03 04 05mm 40 -0 0 20 40 B0
- Qir gup & —* lom 727




FP210L100

Magneto resistor differential sensor

The FP 210 L 100 consists of 2 magneto resistors made of “L” material, which
possess a basic resistance of approximately 100 Q each, without any magnetic bias.
Both are mounted on a common permanent magnet and connected in series so
that the resistance of the total system increases to 300 Q with a tolerance of +80Q
in consequence of the magnetic bias. The sensor system is incorporated and potted
in an aluminium package to protect it against mechanical stress.

Type | Order number 5

FP210L100 | Q65210-L100-W =t

Maximum ratings

Operating temperature

Operating voltage (7_,,.=25°C)

Electrical load (7_,..=25°C) of the
individual resistor (R,_, and R,_,, resp.)
Insulation voltage between system and case
Storage temperature

Thermal conduction constant

Characteristics (7,,,,=25°C)

Total resistance of sensor (air gap 6= o)
Tolerance of R, _,

Total resistance ) (air gap 6=0.1 mm)
Output voltage ')

(R,=1MQ; V,_,=6V;5=01mm)
Center symmetry (air gap é=c0)
m=L1Fa  100% for R, >R,

1
Cutoff frequency

ra—102 0.1 =

Weight approx. 2.4 g Dimensions in mm

FP210L100

T 80 °C
V,_, 10 Vv
T3 v
7 —40to0 +100 | °C
Gipamo >5 mW/K
R,_3 300 Q
R,_5-Tol. | +80 Q
R,_, approx. 550 Q
Voo 2 (>1.5) v}
M <10 %
fq 20 kHz

A resistance variation of the magneto resistors is achieved by bringing a soft-
magnetic material close to the sensor system. The potentiometer circuit will then
produce a corresponding increase of the desired signal while the temperature is

largely compensated at the same time.

* Measuring diagram see Fig. 2. (The total resistance, however, depends on the tooth shape)
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FP210L100

This sensor system is particularly suitable for digital speed measurements where a
gear wheel consisting of a soft-magnetic material and being affixed to the shaft to
be controlled is being sensed by means of the FP 210 L 100. The tooth pitch should
correspond to double the center distance of the magneto resistors (cf. drawing).

air gap s
¥

i —— ’1 For output voltage measurements the magneto
b resistors are supplemented by 2 additional
o resistors to form a bridge. The signal voltage
1 may be covered as bridge voltage V.
r
\ \
// ;
\ Circuit diagram:
-
[
\

The curve on the left shows the peak value of the output signal Ve as a function

of the air gap width 6. The measurements were carried out with a 24-tooth gear at
a speed of approximatety 3000 r.p.m. and at a temperature of 7, _,=25°C.

The curve on the right shows the variation of the output signal V., when the sensor
is tested at various temperatures. The speed of the 24-teeth gear amounts to
approximately 3000 r.p.m.

V v
4 . 4 e
VP | \ ! VPP
\ L
—_—
\
: \\ .. T
AN _
\\
] ™ 1 | ]
0 J 1. 0 ’ . .
0 01 02 03 04 05 mm -40 -20 i} 200 40 60  80°C
——qairgapé ’ — ]



Inventory of discrete standard Types

9.1. Transistors

Type Collector Colilector Current gain- | Thermal Case

base current bandwidth resistance {P1) = plastic

(P=PNP) reverse product
(N=NPN) voltage

Vego: V I, mA Rinsams: KIW

(Vees): V Ucy):mA | fr; MHz (Henscase) s K/K
AF200U P —-25 —10 220 <750 (400) | TO-72
AF201U P -25 —-10 220 <750 (400) | TO-72
AF 202 P —-25 -30 210 <450 (200) | sim. TO-72
AF202s P -32 -30 210 <450 (200) | sim. TO-72
AF 239 P [(-20) -10 700 <750 (400) | TO-72
AF239S P (—20) —-10 780 <750 (400) | TO-72
AF 240 P (—20) -10 500 <750 (400) | TO-72
AF 279 P |(-20) -10 780 <600 sim. TO-50 (P!)
AF 280 P (—20) -10 550 <600 sim. TO-50 (PI)
AF 306 P —25 —-15 280 <500 sim. SOT-30
AF 379 P —-20") —-20 1250 (=450) sim. TO-50
BC107 N (50) (200) 250 <500 (200) [ TO-18
BC108 N (30) (200) 250 <500 (200) | TO-18
BC109 N (30) 50 300 <500 (200) | TO-18
BC110 N 80 50 100 <500 (200) | TO-18
BC121 N 5 75 250 <1000 U 32 (Pl)
BC122 N 30 75 250 <1000 u32 (PI)
BC123 N 45 75 250 <1000 u32 (PI)
BC140 N 80 1000 50 <200 (35) |TO-39
BC141 N 100 1000 50 <200 (35) |TO-39
BC147 N (50) (200) 250 =420 SOT-25 (PI)
BC148 N (30) (200) 250 <420 SOT-25 (PI)
BC149 N (30) 50 300 =420 SOT-25 (PI)
BC157 P (—50) (—200) 130 =420 SOT-25(PI)
BC158 P (—30) (—-200) 130 <420 SOT-25 (PI)
BC159 P (—25) —50 130 <420 SOT-25 (PI)
BC160 P —40 —1000 | >50 <200 (35) |TO-39
BC161 P -60 —1000 | >50 <200 (35) | TO-39
BC167 N (50) (200) 250 =420 TO-92 (PI)
BC168 N (30) (200) 250 <420 TO-92 (Pl)

') Ve (Ree=500 Q)
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Inventory of discrete standard Types

9.1. Transistors

Type

Collector

Collector

Current gain-

Thermal

Case

base current bandwidth resistance (Pl) =plastic
(P=PNP) reverse product
(N=NPN) voltage
Gy | ga fri MHz e w

BD 136 P —45 -15 50 <100 SOT-32 (Pl)
BD 137 N 60 1.5 50 <100 SOT-32 (PI)
BD 138 P —-60 -15 50 <100 SOT-32 (PI)
BD 139 N 80 15 >50 <100 SOT-32 (PI)
BD 140 P —80 -15 >50 <100 SOT-32 (PI)
BD 233 N 45 2 >3 (£5) SOT-32 (PI)
BD 234 P —45 -2 >3 (=5) SOT-32 (PI)
BD 235 N 60 2 >3 (£5) SOT-32 (PI)
BD 236 P -60 -2 >3 (<£5) SOT-32 (PI)
BD237 [N 100 2 >3 (£5) SOT-32 (PI)
BD 238 P -100 -2 >3 (=5) SOT-32 (PI)
BD 433 N 22 4 >3 <100 SOT-32 (PI)
BD 434 P | --22 -4 >3 <100 SOT-32 (PI)
BD 435 N 32 4 >3 <100 SOT-32 (PI)
BD 436 P -32 -4 >3 <100 SOT-32 (PI)
BD 437 N 45 4 >3 <100 SOT-32 (PI)
BD 438 P | —-45 -4 >3 <100 SOT-32 (P1)
BD 439 N 60 4 >3 <100 SOT-32 (PI)
BD 440 P | —860 -4 >3 <100 SOT-32 (PI)
BD 441 N 80 4 >3 <100 SOT-32 (PI)
BD 442 P -80 -4 >3 <100 SOT-32 (PI)
BD 533 N 45 4 >3 <80 TOP-66

BD 534 P —45 —4 >3 <80 TOP-66

BD 535 N 60 4 >3 <80 TOP-66

BD 536 P | —-60 —4 >3 <80 TOP-66

BD 537 N 80 4 >3 <80 TOP-66

BD 538 P —80 -4 >3 <80 TOP-66

BD 675 N 45 4 >1 <100 SOT-32 (PI)
BD 676 P —45 -4 >1 <100 SOT-32 (PI)
BD 677 N 60 4 >1 <100 SOT-32 (PI)
BD 678 P —60 -4 >1 <100 SOT-32 (PI)
BD 679 N 80 4 >1 <100 SOT-32 (PI)
BD 680 P | —80 -4 >1 <100 SOT-32 (PI)
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Inventory of discrete standard Types

9.2. Germanium-diodes

Type Application Reverse Forward voltage | Reverse current
voltage Veat I.=10mA | [;at V=10V
) v) (A)

AA113") | HF-diode 60 1.1 (<1.6) 12

AA116") | HF-diode 20 <1.0 20

AA 117 General purpose diode 90 <1.2 4

AA 118") | General purpose diode 90 <1.05 25

AA119") | RF-diode 30 <1.5 4.5

9.3. Silicon diodes (metal case)

Type Application Reverse Forward voltage | Reverse current
voltage Ve at I =100 mA
R Iq at Vg
v) v) (HA)
BA 103 Rectifier 6 <1.0 =1
BA 104 Rectifier for high temp. 100 <11 <1
BA 105 Rectifier for high temp. 300 <11 =1
BA 108 Rectifier for high temp. 50 <11 <1

') Available in matched pairs

%) Veas
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Inventory of discrete standard Types

9.8. Silicon switching diode

Type Application Reverse Max. permissible | Reverse current
voltage forward current
Ve (V) Iy (mA) Iq (nA)

BA 182 VHF-switching diode 35 100 <100

9.9. Optoelectronic Semiconductor devices
(photo voltaic cells, photo diodes, photo transistors,
photo resistors, LED’s, optoelectronic coupler)

(photo voltaic cells, photo diodes, photo transistors, photo resistors, LED's.

For more complete data please write for special data book “Optoelectronic Semi-
conductor Manual” to our agent representing you, or Semiconductor device at
Siemens AG, 8000 Munich 80, Balenstrasse 73

9.10. NTC-thermistors

Type Application Cold-state resistance | B-value | Temper- Thermal Thermal
ature conduction | cooling
coefficient | constant time

R R B?) 7C G gonstam
(k&) (K8 (K) %/°C) | (MW | @)
K 25 Temperature 0.010 | 0.0085 | 2580 -3.0 30") 20")
compensation, to 6 to 4.8 to 3950 to —4.6
measurement
and control
K 26 Temperature 6 5 3250 |[3.8 4 20
compensation to 16 to 13 t0 3530 to 4.1
K 35 Temperature 0.04 approx. | 2800 |3.2 20") —
compensation 0.033
K 154 | Temperature 0.004 | 0.0035 | 2580 -3.0 8 30
compensation to 60 | to 45 t04600|to —5.4

K 164 | Temperature — 0.0068 | 2580 - 75 15

compensation to 100 | to4600

') When mounted on a chassis plate with good thermal conduction
2) Evaluated from measurements at 20 °C and 100 °C
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