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SYMBOLS

Caat capacitance, anode o grid

Choost capacitance of booster diode

Crin i p of h
filter

Ci input capacitance, i.e: capacitance be-
tween grid No.1 and all other elec-
trodes except anode

Co output capacitance, i.e. capacitance
between anode and all other elec-
trodes except grid No. 1

d direct-heated cathode

i indirect-heated cathode

la anode current; al voltage regulators:
arc current

las peak anode current

Ie heater current

lgs...a  direct current to grids No. 2.. .4

he cathode current

1 current to fluorescent screen

max maximum value

min minimum value

N, anode dissipation

Nz dissipation of grids No. 2.. .4

Na output power (k<10%)

i internal resistance

Ra external resistance in an anode lead

Ra protecting resistance of rectifier tube

Reg equivalent noise resistance

Rk external resistance between cathode
and heater

Rgi...4 external resistor in the circuit of grid
No.1.. .4

Ry cathode resistance

s peak value

s mutual conductance:

Se conversion conductance

Th bulb temperature

Us anode voltage

Uao cold-cathode anode voltage, the DC-
voltage allowed between anode and
cathode of the unheated tube and/or
the tube operation under anode cur-
rent cutoff condition (I, =0 mA)

Uare arc voltage

AUse  arc vollage difference in the control
range

U supply voltage

Ur heater voltage

Urk maximum voltage between cathode
and heater if cathode is negative

U.rk maximum voltage between cathode
and heater if cathode is positive

Ug...a  D.C voltage between grids No. 2.. .4
and cathode

Uign ignition voltage

V] voltage on fluorescent screen

Ui transformer voltage (secondary)

" amplification factor

e amplification factor of grid No. 2 with

The base connections given in the catalogue are represented in bottom-view.
It is not permitted fo connect anything to the pin even if if is free according fo the drawing because an

inner connection may. be on the free pin.

respect to grid No. 1




RADIO AND TV RECEIVING TUBES

AZ 4
Outline: 8 FULL-WAVE RECTIFIER
Typical Operation
U: = 2x300 2 x 400 2500 Verr
la = 70 65 60 mA
Can = 50 50 50 uF
Rimin = 2x100 2x150 2x200 Q
U= 4V
le =1.1A
DY 86
Outline: 15 HIGH VOLTAGE RECTIFIER for TV receivers
Rectification of line flyback pulses
Maximum Ratings Typical Operation
—U.;! =22kV U.= 18kV
la =0.8 mA , =015 mA
e =40 mh Capacitance
Cie = 2nF T8 pF

1 maximum pulse duration 229% of one cycle, not exceeding 18 us

U= 1.4V

lr =055 A

DY 87 HIGH VOLTAGE RECTIFIER for TV receivers
Electrical data identical with DY 86.
The envelope is coated with a water repellent layer to preclude
flash-overs even at high ambient humidity.

DER & HIGH VOLTAGE RECTIFIER for TV receivers
Rectification of line flyback pulses
Maximum Ratings Typical Operation
—U.,! = 25kY a= 20 kY
la? =0.5 mA la =200 uA
las =50 mA C
Cis. = 8oF apacitance

Co= 1pF

! maximum pulse duration 22%, of one cycle, not exceeding 18 ys
2 in circuits with :cnl!un! load; during short plrlodl as in eperaﬂon of TV
circuits ls =max. 0.8 mA

HIGH VOLTAGE RECTIFIER for TV receivers
Rectification of line flyback pulses

Maximum Ratings Typical Operation
—Uas! =22 kV

3 =0.8 mA

l(“,;.u : M?J ,,mFA Capacitance

Co= 1.8pF

! maximum pulse duration 22%, of one cycle, not exceeding 18 us




DY HIGH VOLTAGE RECTIFIER or TV raceivers
Electrical data identical with DY 806,
The envelope is coated with a water-rep:llen! layer fo preclude
flash-overs even at high humidity.

(E):'ﬁn? 2 TWIN DIODE for AM, FM demodulators and ratio detectors
Maximum Ratings per Section  Typical Operation per Section
—U,, —b0V Usr =150 Ver
N = 9mA I = 9mA
lﬂ('. i ;:, '{'3 Capacitance
Co =3.2pF

' DC compenent max. 200 V

EABC 80
TRIPLE DIODE-TRIODE intended for AM and FM signal detection
and AF amplifiers
Maximum Ratings Typical Operation
Teiade Triode
U, =300V U, =200V
N.= 1W ~Uy=23V
Ik = 5mA ls 1mA
Re = 3IMQ 5 =14mAV
Ryl = 22MQ ¢ = 50k
R = 20 k2 g =170
Diodes Diodes
—Uas =350V la = 2mA
—Uau, =350V a =10V
—Uaqm, =350V lan = 25 mA
lars = 6mA Uan = 5V
laies = 75mA lam = 25 mA
lam s = 75mA Uan= 5V
:‘:'" - 11) :: Capacitances of Triode
latn = 10 mA Ci =19pF
Co =14pF
Cw = 2pF
! grid current bias
o DIODE-PENTODE for RF, IF or AF amplifiers
Maximum Ratings Typical Operation  Capacitances
Pentode Pentode in RF or Pentode
1E amplifiers
Uis =550V U, =25V Ci = 4pF
N, = 2W . = SmA Co = 65pF
£ = " =
L' —A0mA  bs —45ma  Diode
Ra = 3MQ R = 110 kQ2 Co = 3.8pF
R = 3MQ —Uy= 2V
Re =031 kQ
Uz 50V Risde 5 = 2mANV
—U,, =350V o o=14MQ
hs = 5mA ppn = 16

la =08mA




EBC 41

Outline: 5 TWIN DIODE-TRIODE FOR AF amplifiers
Maximum Ratings Typical Operation ~ Capacitances
Triode Triode Triode
Use =550V U, =250V Ci =27pF
N, =05W —Ug= 3V Co =1.7pF
I = g;I\A L = 1mA Cin=1.5pF
Rg = Q : : 17(2’ mA/V Diode
Diodes n = 58kQ Ca =08 pF
—U,; =350V Ca; =0.7 pF

Ur =63V e = SmA R

le =230 mA L  =08mA

Un=100V

EBF 80

Outline: 12 TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-

TANCE for RF, IF or AF amplifiers

Maximum Ratings Typical Operation

Capacitances

P T Pentode Pentode Pentode
Edial Ui =550V U, =250V G =42pF
2 755 < N =15W L = 5mA Co =49 pF
e Net =03W Ua = 85V Cii= 4mpF
— U =300V lgg =175 mA
45 @ k = 10mA Re = 95kQ Diodé
Rei! = 3IMQ —Uu= 2V Co =2.2pF
R« =300Q
Ur =63V Diodes S = 22mAV
Ir =300 mA —Ua, =350V noo=14MQ
Unc=100V las = 5mA ugtgt = 18
I =0.8mA
' automatic bias
EBF 89
Qutline: 12 TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-
TANCE for RF, IF or AF amplifiers
Maximum Ratings Typical Operation Capacitances
7. Pentode Pentode Pentode
I Us =355V U, =250V Ci = 5pF
) N. =2.25W . = 9mA Co =5.2pF
~ Ugp =300V Us = OV Cag1=3.5 mpF
T Ng2 =045V Uge =100V
45 le =16.5 mA lm  =27mA Diod
Ra = 3MQ  —Ug= 2V logas
Ur =63V Diodes S = 3413 :‘\IAI/V Co =2.5pF
le =300 mA —U. =200V % _ 20
Unc=100 V s = 5mA Hiter 7=
la = 0.8 mA
EC 86
Outline: 10 TRIODE for use as UHF amplifier and self-oscillating mixer for bands
' IV and V
Maximum Ratings Typical Operations  Capacitances
U.o =550V U, =175V C, =3.6 pF
. =220V . =12mA Co =23 pF
N, =22W —Ug=15V Cig =2.2 pF
k= 20mA S = 14mANV
—U;= 50V w =68
Re = 1MQ Req =230 0Q

U_=100 V




EC 88
Outline: 10

Ur =63V
e =165 mA
U=100 V

TRIODE for use as UHF amplifier for bands IV and V

Maximum Ratings Typical Operations  Capacitance

Uso =550V U, =160V Cu=1.7 pF
U, . =12.5mA
N, —Ue= 13V
e S =135mAV
— g = 65
Re Rea =240 0
Re =1000

EC 92
Outline: 3

Ur =63V
I =150 mA
U =100 ¥

TRIODE for use as oscillator, mixer or amplifier in FM and TV re-
ceivers

Maximum Ratings Typical Operation  Capacitances

Uso =550V C = 28pF
U, =300V =0.55 pF
No =25W Cag= 1.8pF
= 15mA

—Ug= 50V

R, = 1MQ

ECC 40
Outline: 7

Ur =63V
Ir =600 mA
U= 90V

TWIN TRIODE for use as AF amplifier, phase inverter or output tube

Maximum Ratings Typical Operation  Capacitances

per Section per Section

U, =550V U, =250V Ci =28pF

U, =300V i = 6mA Co =1.1pF
, =15W —Ug=56V Ciy=2.7 pF

Ng =01W S =29mANV

Rg = 1MQ po =32

Ik = 10mA ri 11 kQ

ECC 81
Outline: 10

Ur

U=

6.3

TWIN TRIODE for use as oscillator, mixer or amplifier in TV
receivers

Maximum Ratings Typical Operation  Capacitances

per Section per Section
U.o =550V U, =250V Ci =2.5pF
=300V L = 10mA Co =0.4 pF
—Ug= 2V Cag=1.7 pF
S =55mANV
i =11kQ
w =60




ECC 82

TWIN TRIODE for use as AF amplifier

Qutline: 10
Maximum Ratings ~ Typical Operation  Capacitances
per Section per Section
Uye =550V U, =250V C = 18pF
l.  =10.5mA Cua = 05 0F
—U,= 85V Con =0.37 pF
S = 22mAV  Cu = 1.6pF
n = 77kQ
w o= 17
Ut = 63Y 1 qutematic blas
e =300 mA or
U =126V
lr =150 mA
Un=180V
ECC 83
Outline: 10 TWIN TRIODE for use as AF amplifier
> Maximum Ratings  Typical Operation  Capacitances
per Section per Section
= U, =250V Ci = 1.7pF
= lh = 12mA Ca =0.46 pF
= —Ug= 2V Conr =0.34 pF
= S = 1.6mAV Cuy = 1.7 pF
= n =62.5kQ
= a =W
I =150 mA
o180
(EDStclin:s 10 TWIN TRIODE for use as RF amplifier and self-oscillating mixer

Maximum Ratings

per Section
U,o =550V
U, =300V
N, =25W
Ik = 15mA
—Ug=100 V
R = 1MD

Typical Operation  Capacitarices
per Section

U, =250V Ci = apF
L = 10mA Co =1.2 pF
—y,=22V Cu=1.5 pF
s = 6mAV

n =94kQ

o =9

ECC 808

TWIN TRIODE for use as low noise, low hum pre-amplifier

Maximum Ratings
per

k‘ = 22 MQ

! fixed grid bias
* grid current bias

Typical Operation ~ Capacitances
per Section

U, =250v C =22pF
L =12mA Co =1.5pF
—Ug= Cu =15 pF
S —1L6mAN

g =1




ECF 80
QOutline: 10,

TRIODE-PENTODE with separate cath

for use as fr

changer in TV receivers A '
Maximum Ratings Typical Operation  Capacitances
Triode Triode Triode
U, =250V U =100V Ci =25pF
Lho = 14mA Co =18pF
—Ug= 2V Ciy =1.5pF
: Z 23 MA/Y Pentode
Pentode g: zg: :;
U =63V U, =170V Capt < 25 mpF
le =430 mA Ugp =170V
Uke =100V —Ug= 2V
U_n=100 V I =10mA
g =28mA
S =6.2 mA/V
g = 47
rn =0.4MQ
ECF 82
Outline: 10 TRIODE-PENTODE with separate cathodes for use as frequency

changer in TV receivers

Maximum Ratings

Typical Operation

Capacitances

Triode Triode
U, =150V Ci =25pF
L =1mA Co =0.4pF
—Up= 2V Cuw =1.8mpF
If - s:,g mALY Pentode

Ci =5.2pF
Pentode Co =2.6pF
U, =170v Cary < 15 mpF
L = 10mA
Ug =110V
lg =33mA
S  =55mANV
ri =400 kQ
Hesm = 32

ECH 42
Outline: 5

Ur =63V
le =230 mA
Un=100V

TRIODE-HEXODE for use as frequency changer and phase inverter

Maximum Ratings
Triode

U, =175V
N, =08W
I = 6mA
Re = 3MQ
Hexode

U. =300V
N, =15W
le = 10 mA
Ugtpa =125V
Ngzys =03 W
Ra = 3MQ
Rs = 3IMQ

Typical Operation

Capacitances

Triode Triode
U, =100 V C; =55pF
Ug = 0V Co =23 pF
8 = 10mA Cue =1.2pF
i = 223 mA[Y Hexode

Ci =41 pF
Hexode as frequency ¢ _g7 pF
changer Cun <0.1 pF
U, =250V
—Ua = 2V
Ugtis = 85V
Il = JImA
lgrea = 3ImA
Se =750uA/V
Ri = 1MQ
R=R, = 2kQ
Rk =180 Q




ECH 81 TRIODE-HEPTODE; heptode section for use as mixer, RF or IF

Outline: 12 ampiifier, triode section for use as oscillator in AM or FM receivers
Moximum Ratings ~ Typical Operation ~ Capacitances
Triode Triode Triode
U, =250V U, =100V Ci =33pF
N, —08W U = 0V Co =2.7pF
k =65mA I, =135mA Cw = 1pF
R, — 3MQ : = 32; MAY  Leptode
Heptode & d C, =48pF
Ur — 43V U, =300V eptare C. =7.9pF
,'7360"“ N, 2W U, =160V Cagy< 8 mpF
Lrj —150V Ugaa =125V Up = 0V
= Nyers = 0.8 W Upayo = 100 V
Ik = 18 mA o = 05pA
Ry = 3MQ —Uy= 05V
Res' — 3MQ la = 11 mA
lpeys = T mA
tin case No. 3 is directly s = 45 mA/V
connected to grid triode Wgexi = 2.5
5&1}'":?12 TRIODE-HEPTODE for use as mixer in car radio sefs and as syn-
' chronizing separator in TV receivers
Maximum Ratings ~ Typicol Operation  Uwe = 1.1 Ve
Triode Triode Rat = 1MOQ
Ria = 47kQ
U, =250V U, s = Tphk
N, =08W la
I = 6.5 mA S Capacitances
'
R = 3MQ &, Triode
k
C, =33pF
Heptode Heptode as mixerz ¢, :g; ;F
Ur — 63V U, =S50V U, =63V Cw < 1pF
Ir =300 mA Ugars = 50V Ugzs = 8.3V Heptode
Une=150Y W o= SmA o = S0pA P
Ra' = 3MQ = 80 uA Ci =48pF
Ry 50 kQ S, = BOuAV  Co =79pF
1 grid current bias ri = 1.3 MQ Car = 12 mpF
ECH B4
Outline: 12 TRIODE-HEPTODE for use as pulse separator, noise inverter and

synchronizing amplifier

Maximum Ratings Typical Operation ~ Capacitances

Triode Triode Triode
U, =250V G = 3pF
N, =13W Cig =1.1pF
—Ugs =200V
= 10mA Heptode
Re = 3IMQ Cia< 9 mpF
Heptode
Ur =63V U. 250 vV
I =300 mA N. 1.7W
Un=100 Y Uy o 25Q vV
Nyavs = 0.8W
he =12.5mA lggre =09 mA
—Ups =150V § =22 mAV
Rut = 3MQ
—Ugas =150V
Res = JIMQ




ECH 200
Outline: 10 TRIODE-HEPTODE; triode section for use as pulse amplifier and
heptode section for use as noisegated synchronizing separator

Maximum Ratings Typical Operation Capacitances

Triode Triode Triode
U, =250 vV U, =100V Ci =33pF
N, =15W I = 9mA Co =17pF
I = 20 mA —Uy; = 1V Ci =1.8pF
Re = 3MO S —88mAN
—U,, =200V poo=50 Eplade
Heptode Heptode gq‘ - ;: :;
U, =100V U, =14V Cag1 <100 mpF
Ugayy = 50V Ugpa= 14V
N, =05W o = OV
Naaye =035W Un =15V
I = 8mA liaes =1.3mA
Ra = 3MQ
Ra! = 3IMQ
—Ug, =100V
—Ugs; =150V
1 automatic bias

ECL 80

Outline: 12 TRIODE-OUTPUT PENTODE: triode for use as AF preamplifier and

oscillator; pentode for use as synchronizing pulse separator, frame
oulput Tube and AF power amplifier

Maximum Ratings Typical Operation  lga  =2.8 mA
Triode Triode 2 =amAY
U, —200V U, =100V pom =
No= 1W U = 0V
Ik = 8mA la = 8mA fed it
R, — 1MQ S 19mAV e
— 20 riode
Pentode s
_ . Pentode as AF power
'l‘rl‘ ;gg\i :2 ;ﬂ‘\i’ amplifier, class A s
Un=150V Ng=1.2W U, =170V
le = 25mA L =15mA
Ra = 1MQ U = 0V
U =170V 4.8 pF
“Up=67V Cun= ZpF
e TRIODE-QUTPUT PENTODE: triode for use s frame oscillator and
ufline: AF amplifier, pentode for use as frame output tube and AF power
amplifier
Maximum Ratings Typical Operation  Capacitances
Triode Triode Triode
Uy =300 V U =100V G = 3pF
- 1W U =.0V Co =43 pE
= 15mA L =35mA Cug bl pF
R4 = 3MQ S =22mAV
“ ~ 70 'entode
Pentode G =9.3pF
, =300V Pentode s = BpF
N = 5W U, :ﬁ;g‘l Capr <03 pF
Un— Uge =300V U —170V
(=130 N — 2W U =115V
le = 50mA la = 41 mA
Ra! = 2MQ lge = 9mA
S — 75mAN
i = 16kQ

! automatic bias Heogl




ECL 85
Outline: 13

TRIODE-QUTPUT PENTODE with separate cathodes; triode for use
as frame oscillator or pulse amplifier, pentode for use as frame

output tube

Maximum Ratings
Triode

U, =300V
Na =05W
Ik =15mA
Rg! =3.3 MQ
Pentode

U, =300V
Ugp =250V
N, = 7
N =15W
lk = 75mA
Ra' = 2.2 MQ

 automatic bias

Typical Operation

Triode

U, =100V
la = 10mA
U = 0V
S = TmANV
" =63

r = 9kQ
Pentode

U =30V
Ua =170V
—Up= 1V
hs =200 mA
lggs = 35mA

Capacitances
Pentode
Cun =0.6 pF

ECL 86
Outline: 13

TRIODE-OUTPUT PENTODE with separate cathodes; triode for use
as AF amplifier, pentode for use as AF amplifier

Maximum Ratings Typical Operation  Capacitances
Triode Triode
U, =250V G =23pF
—U; =19V Co =23pF
L =12mA Capa=1.4 pF
) =1.6mAlY P d
w =100 entode
Ci =10pF
Z‘""’dem . Can=0.4 pF
U =63V P =
Iy =700 mA o e
Un=100 V L U Z 3%6mA
leg = 6mA
S  =10mAV
Pzt =
r = 48 kQ
gcﬂl'" N'S1 3 TRIODE-OUTPUT PENTODE with separate cathodes; triode for use
Hine: as oscillator or preamplifier, penfode for use as power stage for
vertical deflection
Maximum Ratings Typical Operation  Capacitances
m- - Triode Triode Pentode
U, =300V U =100V Ci <1 pF
= Na =0.5W —Ug =085V
Al k = 15mA L — 5mA
4 S R = 1MQ S = 5.5mAJY
Pentode il =500
U =63V U, =300V Fentode
Iy =860 mA N, = 8W U = 65V
Un:=200 V Ug =250 V U =210V
Np=15W —Up= 1V
Ik = 75mA las =285 mA
Ra = 1MQ s = 45mA




EF 40

Outline: 5 PENTODE for use as AF amplifier
Maximum Ratings Typical Operation  Capacitance
Ci =45pF
Co =5.2pF
Car < 40 mpF

EF 4
PENTODE with variable transconductance for use as RF and F
amplifier
Maximum Ratings Typical Operation  Capacitances
U, =300V U, =250V Ci = S5pF
N, = 2W lh = 6mA Co =57pF
Uge? =300 V lp =17 mA Cu< 3 mpF
N =03W S =22mANV
Ik = 10mA roo=11MQ
Ra = 3MQ pe = 18
Rz = 90 kQ
R« =325Q

1in case h<3mA

EF &2 PENTODE for use as wide-band amplifier

Maximum Ratings Typical Operation Capacitances

U, =300V U, =250V C = 9pF
N, =35W Ua = 2V Co =43 pF
Ug =300V U = 0V Con< 6 mpF
Ngt =07 W Up =250V
Ik = 25mA L = 10mA
Ra! = 1MQ lg =2.4mA
S = 9mAV
. =05MQ
ez = 83
le =330 mA * automatic bias
Un= 50V
EF 80 PENTOQDE for use as RF, IF and video amplifying tubes or as mixing

tube in TV receivers

Maximum Ratings Typical Operation  Capacitances

U, =300V U, =250V Ci =7.5pF
N, =25W Us = 0V Co =33pF
Ug: =300V Uga =250V Cin< 7 mpF
Ng: =07 W —Un= 35V
= 15mA = 10mA
Ra = 1MQ lgg = 28mA

S = 6.8 mA/V

r =0.65 MQ

e = S50

Un=150V




EF 85 PENTODE with variable transconductance for use as RF or IF am-
Outline: 12 plifier

Moximum Ratings ~ Typical Operation ~ Capacitances

U, =250V U. =250V G =7.2pF
N, = 25W Ugg = OV Co =3.2 pF
Uge= 250V —Up= 2V Cin< 7 mpF
Nez=0.65 W U =100V
Ry = 3MQ i = 10mA
Ik = 15mA lgg =25mA

R = 60kQ

N = 6mAjV

o =06MQ

tatet = 26

PENTODE for use as AF amplifier
Maximum Ratings  Typical Operation ~ Capacitances

U, =300V U, =20V Ci = 4pF
N.= 1W Upg = 0V C, =5.5pF
Uga =200 V Ug =140V Cag1 < 50 mpF
Na=0.2W —Un=22V
Rg = 3MQ L = 3mA
Ik = 6mA lgg  =06mA
S =2.2mAV
=38
o =25MQ
Ur =63V
e =200 mA
Un=150 v
EF 89
Outline: 11 PENTODE with variable transconductances for use as RF or IF
amplifier
Maximum Ratings Typical Operation  Capacitances
U, =300V U, =250V Ci =5.5pF
N, =225 W Ua = 85V Co =5.1pF
Ug: = 300 V Ugs = 0OV Cap1 <2.5 mpF
Nga=0.45 W L = 9mA
Ik =165 mA —Ug= 12V
lgg = 3.'2‘ mA
Ur =63V = AmANV
g no —075MQ
Un=100V g = 21
EF 183
Outline: 11 PENTODE with variable transconductance for use as IF amplifier

.in TV receivers

Maximum Ratings ~ Typical Operation  Capacitances

U, =250V U, =200V Ci =9.5pF
Ne =25W Us - 0OV Co = 3pF
U =250V Up = 90V Cat< 5 mpF
—Uagn = S0V —Ua= 2V
Ngz:  =065W la = 12mA
I = 20 mA lg = 45mA
2125 mAV
i =500kQ




EF 184

Qutline: 11 PENTODE for use as IF amplifier in TV receivers
Maximum Ratings  Typical Operation ~ Capacitances
Us =250V U, =200V C =10pF
N  —25W Uss ov Co = 3pF
Ua =250V Un =200V Caa < 5.5 mpF
—Ueis = 50V —Un=25V
Np  =09W la = 10 mA
I = 25mA lgg  =41mA
S = 15mA
ri =380 kQ
Ur —63V Rea =7.5kQ
le =300 mA
U =150 vV
EL &1
Outline: 8 PENTODE for use as AF power amplifier

Maximum Ratings Typical Operation Capacitances

U, =300V U, =250V Ci =10pF
Up =300 V Up =250V Co =7.8pF
L 9W V- TV Cuiz 1pE

Nge=1.4W la = 36 mA
Ik = 55mA e =52mA
Ra = 1MQ —10mAV

ppep = 22

r = 40 kQ

No =39W

EL 84
PENTODE for use as AF power amplifier
Maximum Ratings Typical Operation  Capacitances
U, =300V U, =25V Ci = 11pF
N, =12W Up: =250V Co = 6pF
Ue =300V —Up= 73V Cay1 <500 mpF
e = 2W la = 48mA
—Up =100V Ig = 55mA
Ik = 65mA No = 6W
Ra! = 1MQ S —11.3mAV
per = 19
i = 3BkQ
Uy =63V
lr =760 mA * automatic bias
Ur=100 V
EL 504

U= 63V
le =1380 mA
U= 220V

PENTODE for use as line output tube in TV receivers

Maximum Ratings Typical Operation!  Capacitance

U, =250V U, =50V Caaa =1.75 pF
Ut = 7kV U,y =200V
Ug =250V —Up= 10V
Ik =250 mA e =420 mA
Ra? = 0.5MQ lys = 37 mA
N, = 16W
Ne = 4&W

! measured under pulse conditions
% Max. pulse duration is 229, of a cycle and max. 18 us
+ shouid nof excaed 2.2 M Tor line output application




EY 86

HIGH VOLTAGE RECTIFIER for TV receivers

Ur=63V
Ir =90 mA Further data identical with DY 86.
5"_'67 o HIGH VOLTAGE RECTIFIER for TV receivers
Ir {;90 mA Further data identical with DY 87.
EY 88 BOOSTER DIODE for use as line time-base circuits of transformerless
Outline: 16 TV receivers
Maximum Ratings Capacitance
U = 250V Co=8.9 pF
N. = 35w
L = 220mA
las = 550 mA
Ua? = 6000 V
Uk = 6600 V

! max. pulse duration is 22°, of a cycle and max. 18 us
* cathode positive with respect to anode

U 63V
It = 1550 mA

57 E%AV BOOSTER DIODE for line time-base circuits of colour TV receivers
I —214A Further data Idenfical with PY 500 A.

ey ¥ HIGH VOLTAGE RECTIFIER for TV receivers

It =90 mA Further data identical with DY 806,

5' lélﬂ . HIGH VOLTAGE RECTIFIER for TV receivers

e R Further data Identical with DY 807.

EZ 40

Giiline:7 FULL-WAVE RECTIFIER

Typlical Operation

Ue =2x250 2x275 2x300 2 %350 Venr
L = 90 90 20 90 mA
Cae = 50 50 50 50 uF
Ra =2x125 2x175 2x215 2x300 Q

Outline: 12

o
@

i
<;<

<
H

FULL-WAVE RECTIFIER
Typical Operation

Ue =2x250 2x275 2300 2 x350 Verr
L = 90 90 90 90 mA
Can = 50 50 50 50 uF
Ra  =2x125 2x175 2x215 2x300 Q




Ur =95V AF TRIODE WITH 3 DIODES for FM and AM signal detections and
I =300 mA AF signal amplifications
Un=150 V Further data identical with EABC 80,
PC 86
U =38V TRIODE for use as UHF amplifier and selfoscillating mixer for bands
Ie =300 mA IVand V
Un=100V Further data identical with EC 86.
rcés TRIODE f
U= 4V or use as UHF amplifier for bands IV and V
e =300 mA Further data identical with EC 88.
Un=100 V
pC 2 TRIODE f R
U =31V or use as RF amplifier, selfoscillating mixer and video
le =300 mA amplifying tube of TV receivers
Un=250 V Further data identical ‘with EC 92.
FE N0 TRIODE for use as RF amplifier of TV receivers
Maximum Ratings Typical Operation  Capacitances

U =135V Ci = 45 pF

U = ov Co=_ 3pF

L =11.5mA Cig=0.35 pF

—Ug= 1V

S =145 mAY

g =76

PCC 84
TWIN TRIODE for use in cascode pre-stages in TV receivers

Maximum Ratings Typical Operation  Capacitances

per Section per Section

U. =180V C = 23pF
N, = 2w Co = 0.45pF
Ik = 22mA Cap1 = 1150 mpF
—Ug= 50V

TWIN-TRIODE for use as cascode amplifier in TV receivers
Maximum Ratings Typical Operation Capacitances

per Section per Section

U, =130V U = 90V Ci =33pF
N. =18W —Ug= 13V Co =1.8pF
k = = 15mA Cor=1.4 pF
—U= S =125mA)V

Re = 1MQ g =3

1-15



PCC 189
Outline: 10

TWIN-TRIODE with variable transconductance for use as VHF
cascode amplifier in TV receivers

Maximum Ratings  Typical Operation  Capacitances

per Section per Section

U, =130V U = 90V

N. =18W —Ug= 14V

—Ug= 50V L = 15mA Can=1.9 pF
Ryt = 1MQ s =

12.5 mA/V
22 mA n 5 kQ

! for unit a—g—k; for unit a'—g'—k': Rg =05 MQ

TRIODE-PENTODE with separate cathodes for use as frequency
changer in TV receivers

U =100 V Further data identical with ECF 80.

ECﬁBZQ v TRIODE-PENTODE with separate cathodes for use as mixer in
I —300 mA TV receivers

U= 90V Further data identical with ECF 82.

PCF 200

TRIODE-PENTODE for use in TV receivers, triode section as limiter,
noise detector, AGC amplifier, synchronizing separator and pulse
amplifier; pentode section as sound IF amplifier and video IF ampli-

fier
Maximum Ratings ~ Un« =150V —Ug= 1V
Pentode U_x =200V L = 2‘5 mA
S = 5.2 mA
U, =250V Typical Operation w = 57 o
Na = 21W Pentode
Ik = 20mA u 160V
Up =250V i« & "
N —0.75W Ua = OV L dpetarices
= Uga =135V

Re1 1MQ
U =150V —Up=17V C; =21pF

la = 13 mA Co =2.9pF
Tricde lsml Z 512 ::IV :IE =d R
U, =250V fares = 53 entode
N, =15W Trisd Ci = 6pF
k = 18mA Fode Co =33pF
Re = 1MQ U, =170V Cig1=5.6 mpF

PCF 201 TRIODE-PENTODE for use in TV receivers; triode section as line
Qutline: 10 blocking oscillator, part of multivibrator, synchronizing separator,

pulse amplifier of AGC delay diode; pentode section with remote cut-
off as video IF amplifier

Maximum Ratings  Typical Operation I = 14mA

Pentode Pentode S = 48mAY

U, =250V U, =160V IS

Na = 21W U = 0V

Upe =250 V Un —110V $“P‘;‘"“"‘“

Nga=0.7 W —Up= 14V riode

Ra = 1MQ L = 13mA G =21pF

Ik = 20mA e =53mA  Co = 3pF
U= 8V Triode im‘ ~EC AN S T
lr =300 mA Us =250V Pentode
Un=150'V N, =1.5W Triode Ci = 6pF

Re = 1MQ U, =100V Co =3.3pF

k = 18 mA —Uy = 2V Cag1=5.6 mpF

1416



PCF 801
Qutline: 9

TRIODE-PENTODE; high transconductance triode section as oscilla-
for, pentode section for use as frequency changer in VHF TV tuners

Maximum Ratings

Typical Operation

Capacitances

Pentode Pentade Triode
U, =250V U. =170V Ci =3.3pF
N. = 2W Up =120V Co =1.7pF
Up =250V —Un=1.4YV Ciy =1.8pF
—Up= 50V la = 10 mA
Ra = 1MQ e = 3mA fenicde
Ik = 18 mA S = 11 mA/V Ci =6.2pF
Triod i =350kQ Co =3.5pF
HEogs: pma = 55 Cun= 9 mpF

U, =125V i
Ne =15W Triode
—Ug = 50V U, =100V
Rg =0.5MQ —Ug = 3V
k = 20mA I = 15mA

S = 9ImAV

n = 20

PCF 802
Qutline: 9

TRIODE-PENTODE; triode section for use as reactance tube,
Rniode section for use as sine wave oscillator or pulse shaper In

receivers

Maximum Ratings

Typical Operation

Capacitances

Pentode Pentode Triode
U, =250V U. =100V Ci =24pF
N. = 12W Ug =100V Cu =1.5pF
U= 250V —Up= 1V P
Ng= 0.8W L = 6mA entode
Ra =0.56 MQ e =17 mA Ci =5.4pF
Ik = 15mA S =£dg ’I:M/V Cugi= 60 mpF
r = Q
Triode l"ml - &7
b Triode
Re = 3MQ U, =200V
Ik = 10mA —U, = 2V
la =3.5 mA
S =3.5mA/V
ri = 20 kQ
@ = 70

PCF 812
Outline: 9

Ur =104V
le =300 mA
Up =150V

TRIODE-OUTPUT TETRODE for use as synchronizing separator
and oscillator of vertical deflection

Maximum Ratings

Typical Operation

Capacitances

Tetrode Tetrode Triode
U, =250V U, =170V Ci =25pF
N. — 3W Co =1BpF
Uy, =250 V Ca =1.5pF
Neg= 1W
Tetrode

Triode G =5.2pF
U, =250V Co =3.4pF
N, = 2W Can< 25 mpF

U. =200V

—Ug =77V

la = 10 mA

S =34mAN

v =18




PCH 200

TRIODE-HEPTODE; triode section for use as pulse amplifier and

IL:‘ :3905 :’nA heptode section for use as noisegated synchronizing separator
Un=100 V Further data identical with ECH 200.
iy 1 TRIODE-OUTPUT PENTODE:; friode section for use as frame oscilla-
| £ :300 A tor and AF amplifier, pentode section for use as frame output fube
6";200 v and AF amplifier
Further data identical with ECL 82.

(l;c:l-l 84 1 TRIODE-OUTPUT PENTODE with separate cathodes; friode section

utline::

for use in circuits for gated AGC, synchronizing separation, syn-
chronizing amplification and noise suppression, pentode section for
use as video output tube.

Maximum Ratings Typical Operation S = :1]1 mA/V
Triode Triode *'f'@"‘ Z100 kQ
U, =250V U, =200V
No= 1W —Ug =17V Capacitances
Ik =12mA la = 3mA
Re = 1MQ S = Amay e

p =465 G = 4pF
Pentode Co =2.5pF
U, =250V Pentode Cae =2.7 pF
Uga =250 V U. =170V
N:’= LW Ua =170V Pentode
Ng=17W —Ug=21V Ci = 9pF
Ik = 40 mA Is = 18 mA Co = 45pF
R = 1MQ lp = 3mA Cag1 < 100 mpF

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as frame oscillator or pulse amplifier, pentode section for
use as frame output tube

Further data identical with ECL 85.

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as AF amplifier, pentode section for use as AF amplifier

Further data identical with ECL 86.

PCL 200

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use in circuits for gated AGC, pentode section for use in video
output stage

Maximum Ratings Typical Operation S =352mAlY
Triode Pentode wo=35

U, =250V U. =150V

N: —Trw U:. 020V Capacitances

Ik = 15mA —Up=21V Triode

Rg =0.5MQ la = 40mA G = 3pF
Pentode Is'li I m:/v &z gg I‘:E
U, =250V N o= 22k0 *

3:2:253 \\?’ Triode Pentode
Nga=25W U. =200V Ci =14.5pF
Ik = 85mA —U; =15V Co = 6&pF
Ra = 0.5 MQ . =835mA Caun= 70 mpF




PCL 805

Ur =18V
le =300 mA
Unc=200 V

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as oscillator and pre-amplifier, pentode section for use as
power stage for vertical deflection

Further data identical with ECL 805.

PFL 200
Outline: 13

DOUBLE PENTODE for use as video output fube, synchronizing
separator, AGC amplifier or IF sound amplifier

Maximum Ratings

Typical Operation

Capacitances

L section L section L section
U, =250V U. =170V Ci = 13pF
Na =51W Ug =170V Co = 7pF
Uga =250 V —Uu=27V Cagr= 100 mpF
Nea=2.5W la = 30 mA
Ra = 1MQ la = 7mA F section
Ik = 60mA H = 22 mAV Ci = 10pF
; noo=33kQ Co =105 pF
Ur = 17V sedlion ” pom = 38 Cupt = 140 mpF
le =300 mA U, =250
Un—200 V N, =15W F section
Uga =250 V U, =150V
Nez=0.5W Up =150V
Re = 1MQ —Ua=21V
Ik = 15mA L = 10mA
le = 3ImA
H =8.5 mA/V
i =150 kQ
Mgt = 38
PL 36
Qutline: 17 PENTODE for use as line output fube in TV receivers

Ue = 25V
lr =300 mA
Un.=250 V

Maximum Ratings

U, =250V
Ul = 7kV
Ua =250V
Ik =200 mA
Rp =0.5MQ
N. = 12w
Nga? = 4W

! max. pulse duration is 22"
£if Na=8 W, Ngs =max. 5

Typical Operation

U =100V

Ug =100V
—Un=82V

2 =100 mA
e = 7mA

S Z timAN
taset = 5.6

ri = 5kQ

'&Mﬂ cycle, max. 18 ps

Capacitances
Ci =17.5pF

= 8pF
Can =115 pF

PL 82
Outline: 13

Ur =165V
le =300 mA
Un=200V

PENTODE for use as frame output tube In TV receivers and as AF

power amplifier

Maximum Ratings

U, =250 v
Uge =250 V
N.a= 9
Nua=25W
k = 75mA
R = 0.4 MQ

Typical Operation

u,
Ugs
—Ua
h

lsa

S

fi
He2g1

10

Capacitances

G =11pF
Co =5.9 pF
Cup= 1pF

19



PL 83

Outline: 13 PENTODE for use as video output tube

Maximum Ratings Typical Operation  Capacitances
U, =250V U =170v Ci =108 pF
U =250 V U = 0V Co = 6.6 pF
N, = 9W Ua =170V Cag1 < 100 mpF
Np= 2W —Up= 23V
Ik = 70 mA L = 36mA
R = 0.5 MQ lg = 5mA

S —105mANV

upp = 24

o =01MQ

PENTODE for use as AF power amplifier
Maximum Ratings Typical Operation  Capacitances

Ui =550V U, =250V Ci =53pF
U, =300V Ug =250V Co =3.5pF
Ug =300V —Ua= 9V Cag1 <400 mpF

. = &W L = 24mA
Nes =1.25 W ls  —45mA
lk = 35mA S = SmAY
Ra = 2MQ Kml =17

i = 80kQ

PL
50 BEAM PENTODE for use as line output tube in TV receivers
All data are identical with PL 504.
G:‘ i“ﬂ v BEAM PENTODE for use as line output tube in TV receivers
Ir =300 mA Further data identical with EL 504.
Un=220V
PL 508
Outline: 18 PENTODE for use as frame output amplifier in colour TV receivers
Maximum Ratings Typical Operation  Capacitances
=400 V U. =19V C =18pF
=2.5kV Ua =190V Co =10pF
=275V —Up= 17V Can=1.4 pF
= 12w = 60mA
= 3w lg  =45mA
=100 mA 3 = 9ImAV
= 1MQ pgrn = 8

* max. pulse duration is 5% of a cycle and max. 1 ms

U =17V
le =300 mA
Un=220 V
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PL 509
Outline: 22

Ur =40V
e =300 mA
U =250 V

PENTODE for colour TV line deflection circuits

Maximum Ratings

! max. pulse duration is 22% of a cycle
* measured under pulse conditions

Typical Operation®  Capacitances

U, =160 S50V Ci1=2.5 pF
Up= 0 0V

U=160 175V

Ua= 0 10V

l =14 08A

lie = 45 70mA

and max. 18 us

PL 519

PENTODE for colour TV line deflection circuits

Maximum Ratings

Typlical Operation®*  Capacitance

Uio = 700V U, =160 50V Cam=2.5 pF
U, = 7000 V Up= 0 0V

Us = 50V Up=160 175V

Up = 275V Ua= 0 10V

Nge = 7W h =14 08A

N, = 3W leg = 45 70mA

le = 500mA

ks = 14A

Ra = 05Q

! max. pulse duration is 22% of a cycle
* measured under pulse conditions

and max. 18 s

U =17V
e =300 mA
Un' = 5kV

BOOSTER DIODE for use in line time-base circuits of transformerless

TV receivers

Maximum Ratings Capacitance

Uy =250V Co=6.4 pF
N. =35W

I =150 mA

las =450 mA

Uyt = 5kV

R =800

! max. pulse duration is 22% of a cycle and max. 18 us

* cathode positive with respect to anode

PY 82
Outline: 13

HALF-WAVE RECTIFIER
Typical Operation

U =250 220 127 Ve
Us =195 195 127V
lo =180 180 180 mA
R =125 65 00
Can = 60 60 60 uF




PY 83
Outline: 14

BOOSTER DIODE for TV receivers

Maximum Ratings Capacitance
—U, 4 = 5kY Co=9.2 pF

3 =175 mA

b =500 mA

N. =35W

! max. pulse duration Is 22% of a cycle and max. 18 us
* cathode positive with respect to anod

U =2V
le =300 mA
Unt = 5kV
PY 88 BOOSTER DIODE for use as line time-base circuits of transformerless
U =30V TV recelvers
Ie =300 mA
U — 66KV Further data identical with EY 88.
L max. pulse duration Is 22% of a cycle and max. 18 us
PY 500 A

le =300 mA
Updt =6.3kV

BOOSTER DIODE for time-base circuits of colour TV receivers

Maximum Ratings Capacitance
N, =1Ww Co=13.5 pF
la =440 mA

la = 1A

U2 =56kV

+ max. pulse duration is 22% of a cycle and max. 18 us
* cathode positive with respect fo anode

PY 801
Qutline: 14

BOOSTER DIODE for TV receivers

Maximum Ratings Capacitance
—Ua1? =5.25 kV Co=6.4 pF

l =1.50 mA

by = 500 mA

Na = 35w

1 mcxdula duration is 22% of a cycle and max. 18 us
2 cathode positive-with respect o anode

U = 19V

le =300 mA

Un=5.75 kV

iy DIODE-PENTODE for use as RF, IF or AF amplifier
le =100 mA Further data identical with EAF 42.

Un=150V
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Ur = 14V TWIN DIODE WITH TRIODE for AF amplifiers

t“:]‘&g {l{IA Further data identical with EBC 41,

UBF 80

U =17V TWIN DIODE AND TRIODE WITH VARIABLE TRANSCONDUC-
e =100 mA TANCE for RF, IF or AF amplifiers

Unc=100V Further data identical with EBF 80.

UCH &

U = 14V TRIODE-HEXODE for use as frequency changer and phase inverter
Ie =100 mA Further data identical with ECH 42.

Un=150V

UCH 81

Ur = 19V TRIODE-HEPTODE; heptode section for use-as mixer, RF or IF ampli-
e =100 mA fier, triode section for use as oscillator in AM or FM receivers,
Un=100V Further data identical with ECH 81.

UF 41

Ur =126V PENTODE for use as RF or IF amplifier

lr =100 mA Further data identical with EF 41.

Un=150V

b""':‘u v PENTODE for use as AF power amplifier

e =100 mA Further data identical with EL 41.

Un=150V

UY 4

Outline: & HALF-WAVE RECTIFIER

Typical Operation

U, =220 Ver
I, = 80mA
Ry >160Q

Cae = 50uF

Un=550 V

HALF-WAVE RECTIFIER
Further data identical with PY 82.




SPECIAL TUBES

gﬂfnf 13 TWIN TRIODE with separate cathodes, for use in professional and

commercial equipments

Maximum Ratings Typical Operation Capacitances

per Section per Section
Uio =600V U,=250 vV Ci = 2.4pF
U =300V la = 6mA Co =0.45 pF
N: = 2W S =55mA/V Cig= 3.1 pF
le = 12mA w =30
—U, =200V
Re = 1MQ

Ir = 300 mA

Une=120V

(E)Tfl'll:\e: 12 HEPTODE with two linear control grids
Maximum Ratings Typical Operation  Capacitances
U.o =500V U, =150V C =5.3pF
U, =250V Up=75V Co =6.7pF
Ugzo =500 V Uge= 75V Cia1 <0.1 pF
Uge =125V U= 0V
Ugeo =500 V h = 7TmA
Uge =250V lg =6.6mA
N, =12W
Ngp =08W
Ne« =0.4W
Ik = 20mA

ESIL
OUTPUT PENTODE for use in telecommunication equipments

Maximum Ratings  Typical Operation  Capacitance

Uso =550 V U, =210V Cip1 <0.02 pF
U, =210V Ug= 0V
N, =45W Un=210V
Ug =210V li = 20mA
Ne =12 W lgg =53 mA
le = 30mA S = 1NmAyV
ri =0.4MQ
Ur =63V
e =375 mA
Un=120V
E83F
Outline: 12 WIDE-BAND PENTODE for use In tel quif ts
Maximum Ratings ~ Typical Operation  Capacitance
U.o =550V U, =210V Cigi <15 mpF
U, =210V Up= 0V
N, =21W U =120V
U =210V L = 10mA
Ngz =350 mW lgz = 2.1 mA
k= 16mA S = 9mANV
i =05MQ




E88CC
Outline: 10

U =63V
Ir =300 mA
Un=150 Vv

TWIN TRIODE for use In cascode circuits, HF or IF am lifiers, mixer

or phase Inverter stages, multivibrators and in cathode followers

Maximum Ratings  Typical Operation

per Section per Section

Uio =550V U, =100V

U, =220V L = 15mA
N, =15w S =125 mA/V
—U;=200 V g o= 33

Ik = 20mA Req = 300 Q

Capacitances

G
Co

Cu

|

T

3p
0.8 p
1.4 pl

E130L
Outline: 23

OUTPUT PENTODE for use as wide band amplifier, cathode fol-
lower, series regulator tube for stabilised d.c. supply

Maximum Ratings Typlcal Operation

Capacitances

Uio = 2000V U =250V G =35pF
U, = %0V Up =150V Co =17pF
N. = 275W —Un=155v Cin= 2pF
Ugto = 550V l. =100mA

Up = 250V S =27.5mAV

Ne = S5W Lt = 6.5

k= 300 mA = 10kQ

WIDE-BAND PENTODE for use In fel ation

Maximum Ratings Typlcal Operation

Uso =550V U, =210V

U, =210V Us = 0V

Ne =21W Ua =120V
Ugzo = 550 V lh = 10mA
U =210v S = 9mANv
Ng =035W n =05MQ
Ik = 16mA et = 34

9

Capacitances

Ci =8.0pF
Co =3.5pF
Cagr <150 mpF

P

U= 20V
lr =135 mA
Un=120V

OUTPUT PENTODE for use in tel

Maximum Ratings  Typical Operation

Uio =550V U, =210V

U, =210V Us = 0V

No =4S5W U =210V
Ugso =550 V L = 20mA
U =210V lg =53mA
Ne =12W S = 1mAv
k= 30mA e =36

Capacitances

G
Cunt
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INTERCHANGEABILITY LIST

In the following list the TUNGSRAM equivalents to other makes
are indicated. Type designations without brackets are direct
equivalents, while those in brackefs are near equivalents only.

TUNGSRAM TUNGSRAM TUNGSRAM
Type Type Type Type Type Type
AA 61 ECC 40 N 154 PL 82 6AKS EABC 80
B 152 ECC 81 N 308 g’L 36) 6AL3 EY 88
B 309 ECC 81 N 329 L 82 6AN7 EECH 81)
B 319 Ercc 84) N 369 PCL 82 6AQ8 CC 85
B 329 CC 82 N 709 EL 84 6BHS EF 89
B 339 ECC 83 OA 2 150C2 6BK8 EF 86
B 719 ECC 85 OA3 VR 75 6BMB CL 8
BF 61 L 41 OB 2 108C1 BQS EL 84
Cv 283 AA 91 oc3 VR 105 6BT4 EZ 40
CV 455 ECC 81 oD3 VR 150 6BW7 EEF 80)
V 491 ECC 82 oG 3 85A2T 4BX6 F 80
V 492 CC 83 R19 g:v 86) 4BY7 EF 85
CV 1375 85 u26 Y 86 8C10 ECH 42
CV 1376 EF 80 U 49 EY 86 6C12 ECH 81
CV 1535 EZ 80 u 119 uy 85 8CA& EZ 81
CV 1977 UL 41 U 142 UY 41 8CJI5 EF 41
CV 2128 ECH 81 U 150 EZ 40 6CKS EL 41
CV 25901 EF 86 U153 PY 81 6CM4 EC 86
cv EY 86 U154 PY 82 EAF 42
CV 2975 EL 84 U192 PY 82 &CU7 ECH 42
Cv 3882 EBC 41 U 319 (PY 82) 6CV7 EBC 41
CV 3883 AF 42 U 381 Uy 8s 6DAS EF 89
CV 3884 ECC 40 U 404 (uy 513 6DC8 EBF 89
Cv 3885 EF 40 UCH 171 (UCH 81) 6DL4 EC 88
CV 3887 EF 42 V& AZ 4 6DS8 ECH 83
CV 3888 ECH 42 v &l EZ 40 6DT8 ECC 85)
CV 3889 EL 41 W 142 UF 41 6ECT EF
CV 3891 EZ W19 EF 85 6EH7 F1
CV 3892 AZ 41 w729 LEF 85) 8EJ7 EF 184
CV 5072 EZ 81 WD 142 AF 42 SEL7 EF 80
CV 5156 EF 89 WO 150 EAF 42 6F18 EF 89)
CV 5192 PCC 84 WD 709 EBF 80 8F19 85
D 2M9 AA 91 X 119 UCH 81 8F20 EF 85
D121 UAF 42) X 142 UCH 42 &F23 EF
D 152 2] X143 CH 21 6F24 EF m;
DH 150 EBC 41 X 150 CH 42 8F25 EF 183
DH 718 EBC 41 X719 ECH 81 8F29 F 183
DH 719 EABC 80 Z 150 EF.42 8F30 EF 184
E 2163 ECC 82 Z152 EF 80 F40 F 86
E 2164 CC 83 Z39 EEF 80) 6FD12 EBF 89
E 2175 ECC 81 Z719 F 80 6FG6 EM
E 2385 EY 86) z79 EF 86 6GBS EL
EBF 171 EBF ZD 152 EBF 80 6GKé &EL 84
EBF 175 EBF 1BG2 DY 51 6GWa CL
ECH 113 H 42 18Q2 DY 802 6KX8 ECC 808
ECH 171 ECH 81) 1H2 DY 8 6IX8 ECH 84
F174 EF 152 DY 8 6112 ECC 85
EF 175 EF 152A DY 87 6L13 ECC 88
F 804 EF 86) 1X2A DY 86 6LD3 BC 41
EL 171 EL 84 1X28 DY 86) 6LD12 EABC 80
LN 152 ECL Mé 6M5 LEL q.%)
LN 309 PCL 8 4DL& PC 88 6NB BF
LN 329 PCL &HAS PC 900 SNBK gear 89)
LZ 319 F 6AB4 EC 92 6P15 L 84
Lz PCF 80] 6ABS ECL 80 6PD12 EBF 89
N 142 L 41 6ADB &Ear 89) 652 EY 86
N 150 EL 41 6AI8 CH 81 652A EY 87
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TUNGSRAM TUNGSRAM TUNGSRAM

Trpe Type Type Type Type Type
658 EY 86 14K7 UCH & 30P4 g'L 36)
678 Eeuc 80) 14Y7 %CH 81) 30P16 L 82
&V4 Z 80 15DQ8 L 30PL1 sPCL 82)
TAN7 PCC 84 16A5 PL 82 30PL13 PCL 82)
7DE7 EF 80) 16A8 PCL 82 1A3 uy 4
7DI8 C 16Y9 PFL 200 38A3 UY 85
7ES8 PCC 189 17C8 UBF 80 40KG6 PL 509
7FC7 PCC 189) 17KW6 PL 508 45A5 UL 41
8D8 EF 84] 17v9 PFL 200 620DT EBC 41
8GJ7 F 1723 Y 81 2TH ECH 42
8U9 PCF 201 7. Y 83 PT EF 80
9A8 F 18GV8 PCL 85 66KU EZ 40
9AKS PABC 80 19A18 UCH 81 47PT EL 41
9D7 EF agc), 1908 UCH 81 121VP UF 41
9Iwe F 802 195U PY 82 144TH UCH 42
9U8 PCF 82 19Y3 PY 82 163Pen PL 82
9v9 H 25E5 PL 36 115U UY 41
10C14 UCH 81 28GBS PL 500 451PT UL 41
12ACS UF 41 PL 504 3885 EF 40
12AT7 ECC 81 30AE3 PY 88 3887 EF 42
12AU7 ECC 82 30C1 PCF 80 5879 &EF 86)
12AX7 CC 83 30F5 (EF 80) 6267 F 86
1257 UAF 42 30F27 EF 184) 025 (ECC 83)
14GW8 L 86 0L C 84
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TYPE ASSORTMENT

TYPE PAGE TYPE PAGE TYPE PAGE
SINGLE TRACE DASMb..eounen... 19 MONITOR TUBES
OSCILLOSCOPE TUBES D. :ﬂ;g Flo 2
B rInE D.134134.........000 0 22
D.7-115 F D 1395k sosimiaianes 23
D.7-116 F D13-620.. ... 2%
D 14-180../T...... 1000, 26
SIRTHLY St 27
D. 18416 ... 28
201 ... 2
SAOPIT o ornvinne 25
5AQP.. AT .. 5
5AQP.AC/T ..l 25
SAQP..C/T ...l 2
DOUBLE TRACE ! -
OSCILLOSCOPE TUBES T4OMB./TK ... 54
DM1041 ..., 29
D:M13.136 ........100 3

A

Q.. .0

b

B

D and D,
Ds and D,
dll

da

t

UI

Uar. ..U
Ur

Ugt.. .Ut

—Ugt eue ot

Uk

SYMBOLS AND DESIGNATION OF
ELECTRODES AND ELECTRODE CONNECTIONS

side connection according to JEDEC J1-22

anodes 1...4

metal rimband

side connection according to JEDEC 11-21

horizontal deflection plates

vertical deflection plates

horizontal deflection factor

vertical deflection factor

heater

grids 1., .4

heater current

internal connection; base connection should not be used as tie point for
components

cathode

external conductive coating

heating time

anode voltage

voltage of anodes 1.. .4

heater voltage

DC voltage between grids 1.. .4 and cathode

negative grid bias for the visual extinction of the undeflected focused spot
(at oscilloscope tubes) and of the raster (at monitor tubes)
voltage between grid 1 and cathode at cathode control

All voltages refer to cathode unless otherwise stated.

In double trace oscilloscope tubes with equal systems the equivalent electrodes are distin-
guished by subscripts a and b.
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TYPE DESIGNATION SYSTEM

symbol old new
Y
D: electrostatic deflection and D1iaingt irtc omcone. b
sl 85 [fowr .
£E
3 B.F, G, H, L. N, Por W: cf. screen
second letter %; dnlannflon system -
third letter M: multiple trace tube —
number preceding hyphen screen diameter or screen diagonal in cm
number f ing hyphen serial number a particular design or development
BE, GH, GlJ, GL, GM, GR, LF,
final letters F: flat faceplate LD or W: cf. screen designatio
system

For eliminating the parallax the oscilloscope and monitor tubes can be provided with internal
graticules. These tubes are available on special order. The type designation of tubes with not
illuminable graticules must be completed with /01, /03, /05, etc., while those with illuminable grati-
cules with /02, /04.406 etc., and those with illuminable graticules and with fittings for illumination
with /025, 04S, /065, etc.

The dimensions of internal iraﬂcules designated /01 and /02 vary with the useful screen dimensions.
For 7 cm screen diameter the internal graticule spacing is 5 mm and for screen diameters greater
than 7 cm the internal graticule spacing is 10 mm. Internal graticules with /03 and above are pro-
duced with designs as requested by the customer.

SCREEN DESIGNATION SYSTEM

Code Screen colour

new old EIA fluorescence phosphorescence Panstifence

BE B P blue blue medium short (10 us. . .1 ms)
GH H P31 green green medium short (10 us...1 ms)
Gl G P yellowish green yellowish green medium (1 ms. . .100 ms)
GL N P2 yellowish green yellowish green medium short (10 us. . .1 ms)
GM P P7 bluish white yellowish green long (100 ms. ..13)

GR — P39 yellowish green yellowish green long (100 ms. ..15)

LD L P33 orange orange very long (over 1s)

LF F P19 orange orange very long (over 1 s)

w w P4 white white medium (1 ms...100 ms)

LD-, LF-, P19- and P31-screen:
for special purposes screen materials are available whose fluorescence (initial | ance) as well
as they phosphorescence (perslmncez' is orange coloured. The persistence of these screen materials
is even [onier than the persistence of the GM screen. Moreover, having one screen layer these screens
have a higher definition than the GM screen with two layers. However, due to ifs higher susceptibility
fo poisoning these screens will only be used if the envisaged application does not allow the use of the
GM screen. The danger of poisoning may be reduced on operation with the highest possible accelera-
tion voltage. Consequently only such iugu are provided with these screens whose overall accelera-
tion voltage Is in excess of 10 kV, e.g. picture tubes for long afterglow as well as tubes for special
applications. The long persistence ulg these screens may be utilised best at only low excitation (low
beam current) and weak amblent light. Displays are therefore operated in darkened rooms.
With the rise of the anode voltage the screen P22R/P31 changes its colour steadily from red to
;e"cwlsh green,

ersistence Is defined as the period of time during which brightness diminishes to 1/10 of ifs initial
value.
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D.7-113 F

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

X
L

Deflection Method: electro-
static, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
le =600 mA

Maximum Ratings

U= 2.5 kV
Un= 1kV

Accessories
Socket: VST §
Metallic Shield: ART 1

with flat faceplate, for medium operating
voltages

Application

In small size poriable oscilloscopes for medical
and Industrial purposes

Screen Types

DB 7-113 F
DG 7-113 F
DN7-113 F
DP 7-113 F

Base Connections Deflection

(bottom view) (viewed from screen end)
;—l
.y 4
4—aq,
5§
6—D,
7—a,
8—D,
9—D;
10—1i.ec
M"N—f
Base Minimum Useful Screen

Medium-Shell Magnal, Diameter 68 mm

11-pin, JETEC No. B11-66

Typical Operation

Us = 2 kV
Us = 320...600V
—Unicwor = 45...90V
s =39.4...53.5 Vjem
du = 30...41 Viem




D.7-115 F SINGLE TRACE OSCILLOSCOPE TUBE

with flat faceplate, for medium operating
voltages

Application

In small size portable oscilloscopes for medical
and Industrial purposes

Screen Types

DB 7-115 F
DG 7-115 F
DN7-115F

System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

e po

Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Medium-Shell Diheptal, 12- Diameter 68 mm
Focusing Method : pin, JETEC No. B12-37
electrostatic
Heating Typical Operation
U =63V U = 2 kV
le =600 mA Ua =320...720V

—Ugiaor = 30...90V

dyy = 75 Viem

Maximum Ratings dy - 59 Vjem
U= 2.2 kV
Ua=1.1 k¥
Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART 6
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D.7-116 F

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

Deflection Method :
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V
le =600 mA

Maximum Ratings

Accessories
Socket: VST 4 or VST 6
Metallic Shield: ART 5

Uaa = 4 ky
Uas = 2 kV
a1 =400...690 V

—Ugtcwor= 30...90V
dyy = 67...9 Vjem
dsq = 49...67 Viem

Final Accelerator Contact Connector: VST 2

with flat faceplate, post-deflection accelerator,
for medium operating voltages

Application

in small size lpoﬂcbl: oscilloscopes for medical
and industrial purposes, most suitable for small
oscillosynchroscopes

Screen Types

DB 7-116 F
DG 7116 F
DN7-116 F
DP 7-116 F

Base Connections Deflection

(bottom view) (viewed from screen end)
1—f
2—k
3—g,
4—i.c
5—a,
7D,
8 —D,
9 —a,
10— D,
11 — D,
12—1.¢c
14 — o
A—aq,
Base Minimum Useful Screen
: o
Medium-Shell Diheptal, 12. D! mm

pin, JETEC No. B12:37 '

Typical Operation
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D. 7-119/3RP.A

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure

Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
e =600 mA

Maximum Ratings

U.s=2.5 kV
U= 1kV

Accessories

Socket: VST 10
Metallic Shield: ART-K601

Base Connections
(bottom view)

1=
Z—g,
4—a,
5_ilc
6—D,
7—D,
a:aD.
10 — D,
M—ic
12 —1
Base

Small-Shell Duodecal, 12-
pin, JETEC No. B12-43

Typical Operation

U
Ull

“"Un cut off
12

dse

with flat faceplate, for low and medium operat-
ing voltages

Application

in small size portable oscilloscopes for medical
and industrial purposes

Screen Types

DG 7-119/3RP1A
DH 7-119/3RP31A

Deflection
(viewed from screen end)

Minimum Useful Screen
Diameter 68 mm

1kV
165...310 vV
max, 67,5 V
28,5...39 V/cm
20,5...27,5 Vjem

Wwnun
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DG 7-123

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure

Arrangement of Electrodes:

Deflection Method:
electrostatic, D,, asymme-
trical (D, must be connected
fo a,), D,, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
I =300 mA

Maximum Ratings

Uu= 1kV
Ua= 0.4 kY

Accessories
Socket: VST 8
Metallic Shield: ART-K411

for asymmetrical operation with short overall
length, for low operating voltages

Application

low anode voltage indicator tube for asym-
metrical horizontal deflection

Base C . Deflecti
(bottom view) (viewed from screen end)
1—1

g—s

o

5—aq,

8 —D,

7—D,

8 —aq,

9—D,
10 — D,
M—ic
Base Minimum Useful Screen

Small-Button Unidecar, 11. Diameter 63 mm

pin, JETEC No. E11-22

Typical Operation

Uas = 0.8 kv
Ua = 0...180V
—Ugtawor = 80...160 V
d, = 36...44 V[cm
dy, = 24...30 Viem




D.7-124

SINGLE TRACE OSCILLOSCOPE TUBE

RS

ssds

System Structure
Arrangement of Electrodes:

a =
9

Deflection Method:
electrostatic, symmetrical

Focusing Method :

for symmetrical operation with short overall
length, for low operating voltages

Application

low ancde voltage indicator tube

Screen Types

DG 7-124
DN 7-124

Base Connections
(bottom view)

Deflection
(viewed from screen end)

1—f

g—!

o 4

5—aq,

6—D,

st

9_ 1B,

10— D,
M—ic
Base Minimum Useful Screen

Small-Button Unidecar, 11. Diameter 63 mm

pin, JETEC No. E11-22

electrostatic
Heating Typical Operation
U =63V Uaa = 0.8 kV
le =300 mA Ua = 180 v
—Ugi a or =80...160 V
1 = 36...44 Vfem
Maximum Ratings du = 24...30 Vfem
Uu= 1kV
Uu=04 kv
Accessories
Socket: VST 8

Metallic Shield: ART-K411




D. 7125 SINGLE TRACE OSCILLOSCOPE TUBE

® %2

with cathode of low heating power, flat face-
plate and short overall length, for low operating
voltages.

Application

In small size portable transistorized oscilloscopes
and other equipments-of low operating voltage

Screen Types

DG 7-125
DP 7-125

System Structure Base Connections Deflection
Arrangement:of Electrodes: (bottom view) (viewed from screen end)

2—f
b oy
. 5=—a,
" =B,
® 3y
8 —an
9—D,
10—D,
1M1 —awm
Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Small-Button Unidecar, 11- Diameter 65 mm
Focusing Method: pin, JETEC No. E11-22
electrostatic
Heating Typical Operation Maximum Ratings
Ur = 63V Uasa - 0.8 kv Uuza=1.6 kY
e = 95 mA Ua =0...180 V Ua =0.4 kV
—Ugiceor =30...60 V
b =36...44 V/em
™ =24...30 V[em
Accessories
Socket: VST8
Metallic Shield: ART-K591A
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D. 7126

with spiral post-deflection accelerator, for me-
dium operating voltages

Application

in small oscilloscopes of high brightness and
other equipments; with W-screen as monitor
tube in small size display devices

8 t Screen Types
DB 7-126
DG 7-126
- Z DN 7126
kel DP 7126
DW 7-126
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

1—f
g—f
=k
5—aq,
4—0D,
7—De
8 —a,
9 — D,
10 — D,
M1—ic
N—ig a
Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Small-Bution Unidecar, 11. Diameter 68 mm
Focusing Method: pin, JETEC No. E11-22
electrostatic
Heating Typical Operation
=63V Uas - 4 kv
le =300 mA Uas = 1 kY
a1 = 0...250V
Maximum Ratings —Ugt cweorr = 80...180 V
U= 4kV dyy =55...62.5 V/em
U= 1kV dyy —375...46 Y/em
Uu=0.4 kV
Accessories
Socket: VST 8

Metallic Shield: ART-K501A
Final Accelerator Contact Connector: VST 2
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DG 7-131

SINGLE TRACE OSCILLOSCOPE TUBE

rL

#3651

8
max 172

max g 38

N—

System Structure

Deflection Method:
electrostatic, D,, asymme-
trical (D, must be connected
to a,), Dy, symmetrical
Focusing Method:
electrostatic

Heating

Ur =63V
le =300 mA

Maximum Ratings
Uae=0.8 kV
Uu=0.2 kV
Accessories

Socket: VST 10
Metallic Shield: ART-K461A

Arrangement of Electrodes:

Base Connections Deflection
(bottom view) (viewed from screen end)
1—f
-t 5
4—
5— :lc
6—D,
7—D,
8—a,
9—D,
10 —D,
1M1—ic
12—7
Base Minimum Useful Screen
Small-Shell Duodecal, 12- Diameter 63 mm
pin, JETEC No. B12-43
Typical Operation
Uy = 0.5 kv
U, = 0...120V
—Ugicurorr = 50...100 V
i =33.3...41.5 Vjem
dyg, =188...23.2 Vfem

for asymmetrical operation with low operating
voltages
Application

low anode voltage indicator tube for asym-
metrical horizontal deflection
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DG 7-132

SINGLE TRACE OSCILLOSCOPE TUBE

Base Connecti
(bottom view)

System Structure
Arrangement of Electrodes:

Socket: VST 10
Metallic Shield: ART-K461A

for symmetrical operation with low operating
voltages

Application
low anode voltage indicator tube

Deflection
(viewed from screen end)

ons

; —f
g
4—a;
5— L c
—o,
8 —a,
9—D,
10— D,
M —ic
12 —f
Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Small-Shell Duodecal, 12- Diameter 63 mm
Focusing Method: pin, JETEC No. B12-43
electrostatic
Heating Typical Operation
U =63V Uas = 0.5 kV
lr =300 mA Ua = 0...120V
—Ugresor = 50...100 V
™ =33.3...41.5 V/em
Maximum Ratings dye =18.8...23.2 Y/em
U= 0.8 kV
Un=0.2 kY
Accessories

12




D.7-178 SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate
and spiral post-deflection. accelerator, for me-
dium operating voltages

Application

In small size transistorized broad-band oscillo-
scopes

Screen Types

DB 7178
DH 7-178
DN 7-178
DP 7-178

System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

1—1
g— k
iza
5 —ax
—D,
7—D,
8 —am
9—D,
10 —D,
M —ic
12 —an
13 —ic
14—
B—a,;
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pln tion at U.s/Uun=4
Focusing Method: in direction D,4: 60 mm
electrostatic In direction Dy,: 45 mm
Heating Typical Operation
Ur =63V Uas = 4kY
lr =300 mA Uusa = 1kY
(VIS = 35...165V
Maximum Ratings —Ugicutor = 30...60V
u 5KV ig = 31...40 V/em
s = =
U= 16KV dy, =10.5...13.7 V/em
Ua = 1kv
Accessories
Socket: VST 7

Metallic Shield: ART 4
Final Accelerator Contact Connector: VST-K005
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D7-190 .. /T SINGLE TRACE OSCILLOSCOPE TUBE
Py ) with flat faceplate and short overall length, for
< low operating voltages. Tentative data
] Application
In small size portable transistorized oscilloscopes,
industrial and medical instruments
o5 E
Screen Types
L D 7-190 GH/T
3 D 7-190 GL,
T D 7-190 GM/T
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

2P
er PP

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
le =300 mA

Maximum Ratings
Ui =2.2 kV
Ua =22kV
Accessories

Socket: VST 7
Metallic Shield: ART-K651

Base lidlnimum Useful Deflec-
tion

in direction Di:: 60 mm

in direction Dsi: 50 mm

special, 14-pin

Typical Operation

Us - 1000425 V
Un = 100...180 V
—Ug covorr = max. 35 V
dus = 29 (max. 31) V/em
due = 11.5 (max. 12.5) V/cm
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D10-12.. SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate
and spiral post-deflection accelerator, for me-
dium operating voltages

#1001

Application
in medium size universal oscllloscopes

Screen Types

D 10-12 BE
D 10-12 GH
D 10-12 GL
D 10-12 GM

System Structure Base C cti Deflecti
Arrangement of Electrodes: (bottom view) (viewed from screen end)

Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion

Focusing Method: In direction D,,: 85 mm
electrostatic In direction Dy : 60 mm

Heating Typical Operation

U =63V Uas 4 kV

e =300 mA Uana 1kV
50...200 V
YA
24...31 Vjem
8.6...11 Viem

Maximum Ratings —Ug1 cut or

Ui = 5kV d"
Uaa=2.2 kV L
Ua =15kV

[
»
(=

Accessories

Socket: VST'7

Metallic Shield: ART-K451

Final Accelerator Contact Connector: VST 2
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D 10-260 ..

SINGLE TRACE OSCILLOSCOPE TUBE

[
QBERFLACHENSTUTZ 4
SURFACE PROTECT!

max @101

=i

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
le =300 mA

Maximum Ratings
U,, =2.5kV

Accessories

Socket: VST 7
Metallic Shield: ART-Ké61

max 254

B ;

Base Connections

(bottom view) (viewed from screen end)
LA
g—- f
i—
5—aq
6 —i.c
71— g,
9 _ic.
10 —aq, [l
1 —D,
12 —i.c.
13—D,
14 —ic.
Base Minimum Useful Deflec-

special, 14-pin

Typical Operation

Uss
Ua
—Un cut off
18

da

with flat faceplate and short overall length,
for low operating voltages. Tentative data

Application

q

in size low freq y oscill

P

Screen Types
D 10-260 GH
D 10-260 GJ

D 10-260 GL
D 10-260 GM

Deflection

tion

In direction Dy,: 80 mm
In direction D,,: 60 mm

1500430 V

150...270V

19...50V
28...32.5 V/cm
12.6...145V/em

o

11116



D 1321 ..

SINGLE TRACE OSCILLOSCOPE TUBE

2070

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V

le =300 mA
Maximum Ratings

Uss = 12 kV
Usna= 2.1 kV
Un =15 kV

Accessories
Socket: VST 4 or VST 6

Side Contacts: VST 9 (5 pcs.)

o Screen Types

Metallic Shield: ART-KO002 for type D 13-21 .., ART-K003 for type D 13-21 0
Final Accelerator Contact Connector: VST-K005

Mandrel for twist coil: VST-K003 for type with Internal graticules

of high deflection sensitivity, with metal-backed
flat cherlare. spiral post-deflection accelerator
and small capacitance deflection plates with side
contacts, for high operating voltages. With
internal graticules: Type D ’?3—21 ..[01

Application

in broad-band éscilloscopes of high cut-off
frequency

D 13-21 BE
D 13-21 GH
D 13-21 GL
Base Connections Deflection
(bottom view) (viewed from screen end)

Base Minimum Useful Deflec-
Medium-Shell Diheptal, 12. ton at U.y/U.wu=6
pin, JETEC No. B12-37 in direction Dy,: 100 mm

In direction Dy,: 40 mm

Typical Operation

Uss = 10 k¥
Ussa = 1.67 kv
Ua =200...500 V
—Unl cutolf = 80V
1 = 27,..33.5 Vjem
du = 5.7...7.2 Vjem
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D13.27..,D13-27../..§

SINGLE TRACE OSCILLOSCOPE TUBES

>

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic
Heating

U =63V

lr =300 mA
Maximum Ratings
Ua = 5kY

Uana = 1.7 kV

Ua =1.2kV
Accessories
Socket: VST 7

—Ugi cu o

max ¢ 1% max® 134§
]
G
8
A
o5
"Eq ? 2
3 o

Internal graticules Internal graticules
MD13—§T.JM§ ofD13-;7..INS

D 13-27 BE
D 13-27 GH
D 13-27 GL
D 13-27 GM
Base Connections Deflection
(bottom view) (viewed from screen end)
1—1
2—k
d—g,
4—aq
5—ax
6—D,
7—D,
8 —ax
9—D,
10— D,
11 —a
12 — an
13 — asa
14 —f
B—a,
Base Minimum Useful Deflec-
special, 14-pin tion

Typical Operation

Uss
Uaza

a1

11
dae

e munn

Metallic Shield: ART-K521A for type D 13-27. ., ART-K522A for types with internal graticules
Final Accelerator Contact Connector: VST-K005
Mandrel for twist coil: VST-K003 for types with internal graticules

of hi?h deflection sensitivity, with flat faceplate,
spiral post-deflection accelerator and beam
blanking, for medium operating voltages. With
not illuminable graticules: D 13-27 ../01,
D 13-27 ../03; with illuminable graticules with
illumination equipment: 13-27 .. /025,
D 13-27 .. /045

Application

in universal oscilloscopes and medical instru-
ments

Screen Types

in direction D,,: 100 mm
in direction Dy,: 80 mm
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D. 13-114

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method :
electrostatic

Heating

U =63V
Ic =300 mA

Maximum Ratings

Accessories
Socket: VST 4 or VST 6
Metallic Shield: ART 7

Final Accelerator Contact Connector: VST 2

with flat fe
ator, for

acceler-

plate and post-deflecti

operating voltag

A

Application

in low-frequency oscilloscopes and industrial
instruments

Screen Types

DB 13-114
DG 13114
DN 13-114
DP 13-114

Base Connections Deflection

(bottom view) (viewed from screen end)
1—1
;— k
—9
b—i'e
5—aq,
70
8—D,
9?—a,
10— D,
1—D,
12—i.c
14 —f
A—a,
Base Minimum Useful Deflec-

tion

Med!um-Shell Diheptal, 12-
pin, JETEC No. B12-37 In direction Dy,: 102 mm

in direction D,,: 102 mm

Typical Operation

U.s = 4 kV
U.s = 2 kV
Ua =360...620 V
—Ugianor= 48...82V
is = 30...37 V/em
dy, = 24...30 V[em
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D. 13116 F

SINGLE TRACE OSCILLOSCOPE TUBE

1L

maxzh)

L]

System Structure

= PP

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V
It =600 mA

Maximum Ratings

V=44 kV
Uu=2.2 kV
Uu= 1kV

Accessories
Socket: VST 4 or VST 6
Metallic Shield: ART 3Z

Arrangement of Electrodes:

with post-deflection accelerator, for medium
operating voltages

Application

for displaying high speed non-recurring pheno-
menag, e.g. for surge voltage fests

Screen Types

DB 13116 F
DG 13116 F
DN 13-116 F
DP 13-116 F

Base Connections
(bottom view)

Deflection
(vlewed from screen end)

Minimum Useful Screen

Medium-Shell Diheptal, 12. Diameter 114 mm

pin, JETEC No. B12-37

Typical Operation

U = 4 kV
Un = 2 kY
U =370...690 V
—Uncnor= 30...90V
dys =30, 42 Viem
dye =26...35.5 Vfem

Final Accelerator Contact Connector: VST 2
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D.13-132 F SINGLE TRACE OSCILLOSCOPE TUBE

with flat faceplate, for medium operating
voltages

Application
in service oscilloscopes and for display purposes

Screen Types

DB 13132 F
DG 13-132 F
DN 13-132 F
DP 13-132 F

System Structure Base C cti Deflecti
Arrangement of Electrodes: (bottom view) (viewed from screen end)

2
=
5 = E;t.
7—D,
8—aq,
9—D,
10—D,
M1—ic
12 —1
Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Medium-Shell Diheptal, 12- Diameter 114 mm
Focusing Method: pin, JETEC No. B12-43
electrostatic
Heating Typical Operation
Ur =63V U.s = 2 kv
e = 600 mA Ua =340...640 V
—Uarcuor= 30...90V
as =122...30.5 V/cm
Maximum Ratings dy, =18...24.5 Vjem
U.s=275 kV
Ua= 1.1 k¥
Accessories

Metallic Shield: ART-K471
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D. 13-134

SINGLE TRACE OSCILLOSCOPE TUBE

pnin
#57!

System Structure

Arrangement of Electrodes:

=r PO

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V

lr =600 mA
Maximum Ratings

U= 6kY
Uun=2.6 kY
Uau= 1kV

Accessories

Socket: VST 4 or VST &
Metallic Shield: ART-3Z

Base Connections
(bottom view)

of high deflection sensitivity, with flat faceplate
and post-deflection accelerator, for medium
operating voltages

Application

In oscilloscopes for observing high speed non-
recurring phenomena

Screen Types

DB 13-134
DG 13-134
DN 13-134
DP 13-134

Deflection
(viewed from screen end)

Medium-Shell Diheptal, 12-
pin, JETEC No. B12-37

Minimum Useful Deflec-
tion

In direction Dy,: 102 mm
in direction D,,: 102 mm

Typical Operation

U
Ua

Ua

—Ugt cur otr

dis
du

(I T |

4 kV

2 kV

400. . .700 V

45...75V
21...26 V/em
16...20 V/em

Final Accelerator Contact Connector: VST 2
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D. 13-154 SINGLE TRACE OSCILLOSCOPE TUBE

-

of high deflection sensitivity, with flat faceplate,
post-deflection accelerator and small capa-
citance deflection plates with side contacts, for
medium operating voltages

Application

in broad-band oscilloscopes

80

o5 Screen Types

58 DB 13-154

System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

§— k
4 s lm:
5—a,
7—lc
8—lc
9—i.c
10 —i.c
MM—ic
12—1lc
14 —1
A—a,
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical Medium-Shell Diheptal, 12- tion
Focusing Method : pin, JETEC No. B12-37 In direction D,,: 105 mm
electrostatic in direction Dy,: 65 mm
Heating Typical Operation
U =63V Uss = 4 kv
le =300 mA Ua = 2 kv
Ua =360...700 V
Maximum Ratings —Ug e or = 0V
U= B kY wllhuut pos'-deﬂecﬂnn accelerator
s dy = 17...23 V/em
U= 4kV
Uu= 2kY dy = 7...14V[em
with post- deﬂecﬂon uccelerulor
d, =24.. V/em
Accessories dy, = 10.. .16 Viem

Socket: VST 4 or VST é

Metallic Shield: ART 3

Final Accelerator Contact Connector: VST 2
Side Contacts: VST 1 (5 pes.)

DG 13-154
DN 13-154
DP 13-154
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D 13-620 .. SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate,
and low operating voltages

Application

in service oscilloscopes and for industrial instru-
ments

Screen Types

D 13-620 GH
D 13-620 GM
D 13-620 P7

D 13-620 P31

System Structure
Arrangement of Electrodes:

Base Connections
(bottom view)

Deflection
(viewed from screen end)

1—f

2—1
3 = a,
5—aq,
s
Oy [+ —
Dy .I u: 8 — D:
I 9 —i.c
b 10 —aq,
s 11—,
L 12 —ic
150,
14 —i.c
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion

Focusing Method:
electrostatic

Heating

U = 63V
lr =600 mA

Maximum Ratings
Uaa=2 kV

Accessories
Socket: VST 7
Metallic Shield: ART-K 762

Typical Operation

Us = 2000 V

Up = 220...370V

—Ugtcutott =  25...65V
A = 25...31V/em
dy, =13.5...15.5 V/em

in direction D,,: 100 mm
in direction D,,: 80 mm
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5AQP. [T, 5AQP.. AT,
5 AQP..ACIT, 5 AQP..C/T

SINGLE TRACE OSCILLOSCOPE TUBES

oL

System Structure
Arrangement of Electrodes:

=

se

L1

i
IMLTIT
h

ne |

v

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
le =600 mA

Maximum Ratings

Ua =1650 V

Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART-K008

of high deflection sensitivity with flat face-
plate, 5AQP..A/T of close folerance, for
medium operating voltages

-

Application
in service oscilloscopes and for medical purposes

Screen Types

5 AQP1/T 3AQP1AT  5AQP1AC/T 5AQPIC/T
5AQP 2T SAQP2AT  5AQP2AC/T 5AQP2C/T
SAQP7/T  5AQP7A/T  5AQP7AC 5 AQP7C
SAQP1I/T 5 AQP11A/T 5 AQP 1MAC/T 5 AQP 11 T
SAQP 3T  5AQP3IA/T 5AQP MAC/T 5 AQP kil

Base Connections
(bottom view)

Deflection
(viewed from screen end)

* At types SAQP..C/T and 5AQP. ACT: 12—ay

Base Minimum Useful Deflec-

Medium-Shell Diheptal, 12- 11"
pin, JETEC No. B12-37 In direction Dys: 102 mm
In direction Dye: 102 mm

Typical Operation

Uas = 2.5 kV
Uy = 0...300V
—Upicworr = 34...56 V
1s = 16...20 V/em
dae =125...15V[em
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D 14180 .. /T, K 2011 ..

SINGLE TRACE OSCILLOSCOPE TUBES

System Structure
Arrangement of Electrodes:
B
o, 0
]
Dy D,
e &
o w

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

=63V
Il =300 mA

Accessories
Socket: VST 7

Metallic Shield: ART-K&11Z
Final Accelerator Contact Connector: VST-K005 dis
Mandrel for twist coil: VST-K006

of high deflecti y, with rect |
flat faceplate, spiral posf-deﬂecllon accelerator
and ray extinction, for medium operating volt-
ages. Data of K 2011.. are tentative.

Application

in service oscilloscopes of medium bandwidth
and other equipments

Screen Types
D 14-180 GH/T K 2011 GH
D 14-180 GM/T K 2011 GM
Base Connections Deflection
(bottom view) (viewed from screen end)

1—f

Base Minimum Useful Deflec-
special, 14-pin tion
in direction Dyy: 100 mm
in direction D,,: 80 mm
Maximum Ratings Typical Operation
D 14-180. /T D 14-180../T
Us = T7kV Us = 6 kV
Uusa = 175 kV Um = 1.5 kY
Ua = 1kV H.; = 26050 6gOV
—Ugiaor= 5V
K 2011.. dn =212...255Vfem
Us = &4kV das = 10...13.1 V/em
U = 1.75 kV
U: Y K 2011..
Us = 3 kY
Uuma = 1.5 kY
Ua = 260...600V
—VUgianor=  50...95V
=15.6...18.5 V/em
da = 85...11.5 V/em
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D. 18-114

SINGLE TRACE OSCILLOSCOPE TUBE

z0m
3258
37053

o5m
maxe 58

System Structure

Arrangement of Electrodes:

.
e =i 5
0 L‘I‘l’!L. o
)

3

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V

It =300 mA
Maximum Ratings

Uis = 6kV
Uisa= 3 kV
Ua =15kY

Accessories
Socket:-VST 4 or VST 6

with flat faceplate and spiral post-deflection
accelerator, for medium operating voltages.
With not illuminable graticules: D. 18-114/01,
with illuminable graticules: D. 18-114/02.

Application

In large screen oscilloscopes

Screen Types
DB 18-114
DG 18-114
DH 18-114
DN 18-114
DP 18-114

Base Connections
(bottom view)

Deflection
(viewed from screen end)

Minimum Useful Deflec-
tion

In direction D,,: 150 mm

In direction Dy,: 150 mm

Medium-Shell Diheptal, 12-
pin, JETEC No, B12-37

Typical Operation

Uss = 4 kv
Uusa = 2 kv
Ua = 200...600 V
—Ugcor = 45...95V
i =31.5...37.5 Vfem
dg, =265...31.5 V/em

Metallic Shield: ART-K541Z for szpe D. 18-114, ART-K543 for Type D. 18-114/01,

ART-K543Z for Ty,
Final Accelerator

D. 18-114/0:
ontact Connector: VST-K005
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D. 18116

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure

»rp g

Deflection Method:
electrostatic, symmetrical

Focusing Method :
electrostatic

Heating

U =63V

le =300 mA
Maximum Ratings
U= 6 kV

U= 3 kV
Ua=1.5kV
Accessories
Socket: VST 7

Arrangement of Electrodes:

with flat faceplate and spiral post-deflection
accelerator, for medium operating voltages.
With not illuminable graticules: D.1B-116701.
with illuminable graticules: D. 18-116/02.

Application
in large screen oscilloscopes

Screen Types

DB 18-116
DG 18-116
DH 18116
DN 18116
DP 18116

Base C
(bottom view)

(viewed from screen end)

;— k

— 0

4 —a,

5 — ax

6—D,

7—D,

8 — am

9—D,

10— D,

"M —ic

12 — an

1B —ic

14 —f

B—a,

Base Minimum Useful Deflec-
special, 14—P|I‘l tion at Uaa/Unlh=2

in direction D,,: 150 mm
in direction Dy,: 150 mm

Typical Operation

Uas = 4 kv
Uas = 2 kv
Ua = 200...600 V
—Ugt cue ot = 45...95V
dy  =315...37.5 Vjem
dy, =26.5...31.5 V/em

Metallic Shield: ART-K541 for Ty;e D. 18116, ART-K542 for Type D. 18-116/01,
ART-K542Z for Type D. 18-114/0:
Final Accelerator Contact Connector: VST-K005
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D.M 10-111

DOUBLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method :
electrostatic

Heating
= 63V
It =2x300 mA

Maximum Ratings
(each system)

Uu=  25kY
Ua= 11kV

Accessories

Socket: VST 3
Metallic Shield: ART-K004

with flat faceplate, for medium operating voli-
ages

Application

In small size double trace oscllloscopes for indus-
trial and medical purposes

Screen Types

DBM 10-111
DGM 10-111
DNM 10-111

Base Connections Deflection
(bottom view) (viewed from screen’ end)

Minimum Useful Screen

Base
special, 18-pin Diameter 80 mm

Typical Operation (each system)

(VY = 2 kV

Ua =340...640 V
—Unaror= 30...90V

dyy = 4 Vfem

dy = 40 Vfcm
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D.M 13-136

DOUBLE TRACE OSCILLOSCOPE TUBE

g

of hl?h deflection sensitivity, with flat faceplate,

spira

post-deflection accelerator and small

capacitance deflection plates with side contacts,

for medium operating voltag
Application
in broad-band oscilloscopes for observing very

high speed non-recurring phenomena

Screen Types

DBM 13-136
DGM 13-136
DNM 13-136
DPM 13-136

System Structure and Base Connections (bottom view) Deflection

Arrangement of Electrodes:

1— kb 17—ic
2—fo 18 —fo
3—l.c
4 — ap
5—lc
6 —an
7—gn
8—l.c
9—fa
10 — ka
1M—f
12 —l.c
13 — i
14 — agch
15 — ap
16 — g
Deflection Method: Base
electrostatic, symmetrical special, 18-pin

Focusing Method:
electrostatic

Heating

U = 63V
le =2 x300 mA

Maximum Ratings
(each system)

V= 8 kv
Us= 4 kY
Un= 2kv
Accessories

Socket: VST 3
Metallic Shield: ART 9

(viewed from screen end)

Minimum Useful Deflec-
tion at U..=4 kY and
U.=2kV

In direction Dy,: 110 mm

in direction Dyg: 70 mm

Typical Operation (each system)

Uas
U.z
Ua

—Un cut ofl
18

da

[ I |

4 kV
2 kY

360...700 V
30...90 V
2...28.5 Vjem

10...16 V/cm

Final Accelerator Contact Connector: VST-K005

Side Contacts: VST 9 (9 pes.)
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K 2001 .. RECTANGULAR MONITOR TUBE

with electrostatic focuslng, 90° magnetic deflection, small neck diameter, low filament input
power and metal-backed flat faceplate, no lon-trap (with internal graticules if required)

Application

with W-screen: in monitor-television sefs and video telephones; with GH-, GL-, GM- or
GR-screen: in industrial display unifs

Screen Types

K 2001 GH
K 2001 GL
K 2001 GM
K 2001 GR
K 2001 w

Minimum Useful Display Area: 130 mm x150 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method : electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity Contact: JEDEC No. 1-21

Accessories
Socket: VST-KO011
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

U =1V at cathode control

e = 68 mA U = 14 kv
Uge =200...350 V
Uge = 0...400V

Maximum Ratings Ucor = 30...70V

U, = 15 kV Resolution =min 625 Lines

Uga =450 V

Uge=450 V
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RECTANGULAR MONITOR TUBE

K 2001 ..

Vm
s

'REFERENCE LINE

Reference Gauge
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M12-100.. RECTANGULAR MONITOR TUBE

with electrostatic focusing, 55° magnetic deflection, small neck diameter, low filament input
power, mefal-backed faceplate, no ion-trap (with infernal graticules If required). Tentative
data.

Application

with Wescreen: in monitor-television sets and as camera-monitor tube; with GH-, GL-,
GM- or GR-screen: in industrial display units

Screen Types

M 12-100 GH
M 12-100 GL
M 12-100 GM
M 12-100 GR
M 12-100 W

Minimum Useful Display Area: 70 mm x 90 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 55°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity Contact: JEDEC No. 1-30

Accessories

Socket: VST-K011
Final Accelerator Contact Connector: VST-K008

Heating Typical Operation

U=1YV at grid control

b i G5 TmA u = 8 kv
Ug = 300 V
Uge =—50...300V

Maximum Ratings —Ugtcuwor = 25...50V

U. = 10 kv Resolution =min 625 Lines

Ugs =450 V

Uge=1.1kV
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M 12-100.. RECTANGULAR MONITOR TUBE

max 13

nns

" o 1vosu0ee
JREF ERENCE Lt

9 20205

Reference Gauge

1=

21— B
3—1f
;—-f
-
6—g,
T—a
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MA741. ., MA7A11. T, M 17111, TK RECTANGULAR MONITOR TU

BES

with electrostatic focusing, 75° mugneNc deflection, small neck diameter, low filament input
q_ wer and metal-backed flat faceplate, no ion-trap (with infernal graticules If required),
ypes M 17-111 .. /T and M 17- 1. ﬂ'K with holding frame

Application

with W-screen: in monitor-television sets and as camera-monltor-tubes; with GH-, GL-,
GM-, GR- or P22R/P31-screen: In Industrial display units

Screen Types

M17-11 GH M 17-111 GH M 17-111 GH/TK
M17-11 GL M 17111 GL, M 17111 GHZFK

M 17-11 GM M 17-111 GM M 17.111 GM/TK

M 17-11 GR M17-111 GR M 17-111 GR/TK

M 1711 P22R/P31 M 17-111 P22R/P31/T M 17-111 P22R/P31/TK
M17-11 W M 17411 WT M 17111 W/TI

Minimum Useful Display Area: 95 mm x125 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 75°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity Contact: JEDEC No. J1-21  *

Accessories
Socket: VST-K011
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation
U =11V at grid control The three with the naked
le = 68 mA Ua = 13 kY eye dlslln%ulshuble shades

Upgs = 350 v on the P 22R/P31-screen are:

Uge = 50...400V . ;
Mo —Unowsr= 8.9V G2 Zo SRV Salow
U. = 14 kY Resolution=min 625 Lines Us =13...14 kV: yellow-
Uga =350 V at cathode control ish green
Uge=500 V U, = 13 kV

Uge =200...350 V

Uge = 50...400V

Uk =approx. 47 V
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M1711 ., RECTANGULAR MONITOR TUBE

Uz

ZUGSLINIE k4
REFERENCE LNE 32
L

M"'

“5r P
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Reference Gauge

RECTANGULAR MONITOR TUBES

¥4

TK

JT, MATA11 .

M 17411,

_nbuww

bz v

TK

M 171411
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M 23-100 .. RECTANGULAR MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament Input
power, metal-backed grer glass faceplate and rimband-reinforced envelope with integral
mounting leaks!, suitable for push-through technique (with Infernal graticules if required).

Tentative data.

Application

with W-screen: in monltor-television sets: with GH-, GL-, GM- or GR-screen: in industrial
display devices

Screen Types

M 23-100 GH
M 23-100 GL
M 23-100 GM
M 23-100 GR
M 23-100 W

Minimum Useful Display Area: 140 mm x183 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust cc ction (JEDEC No. E7-91)

Cavity Contact: JEDEC No. J1-21

Accessories
Socket: VST-K011
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

U =11V at grid control

Ir = 68mA U = 9 kv
Un = 100 vV
et eear” 32,50V

Maximum Ratings —Umanor= ... 30V

U, = 12 kV Resolution=min 625 Lines

Upa=125V

Uge=1.1 kV

! The tube can be applied without safety plate and fixed at the metal rimband.
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M 23-100.. RECTANGULAR MONITOR TUBE

§ 2
i

Reference Gauge Detail A
75 i
7 L3
g—f
+ 5—g
v ob—a
" — 8
»
Detail B
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M2812.. RECTANGULAR MONITOR TUBE

with electrostatic focusing, 90° mafnenc deflection, small neck diameter, low filament input
wer and metal-b grey glass late, no ion-trap, for use without safety plate,
suitable for push-through technique (with internal graticules if required)

Application

with Wescreen: In monitor-television sets; with GH-, GL-, GM-, GR- or P22R/P31-screen:
in Industrial display units

Screen Types

M 28-12 GH

M 28-12 GL

M 28-12 GM

M 28-12 GR

M 28-12 P22R/P31
M 2812 W

Minimum Useful Display Area: 171 mm x228 mm

System Structure

Deflection Method: magneti
Deflection Angle: 90°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: miniature, with exhaust tion (JEDEC No. E7-91)
Cavity Contact: JEDEC No. J1-21

Accessories
Socket: VST-K011
Final Accelerator Contact Connector: YST-K005

Heating Typical Operation
U =1V at grid control The three with the naked
It = 68 mA U, = 13 kV eye dlsﬂnaulshuhle shades
Uga - 350 vV on the P22R/P31-screen are:
Maximum Ratings —tlJ:;n-mrf : ﬁ . ‘g,lo ¥ 3, iqg 116 I‘:v reldI
U = 14 kV Resolution=min 900 Lines 1) — 13 - 14 KY. Yellove
Ugn =350 V at cathode control 5 Hris,
Use—500 V U, gl 13 kV ish green
U =200...350V
Ugd = 50...400V
Uk =approx. 47 V
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M2812..

RECTANGULAR MONITOR TUBE

REFERENCE L1

REFERCNCE LINE

;n'_&“

Reference Gauge

00

Section A-B

S

N

S

=

Spherical
Faceplate
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1-120. . RECTANGULAR MONITOR TUBE

with electrostatic focusing, 110° magnetic deflect tal-backed irey glass faceplate
and rimband-reinforced envelope with integral mounting leaks?, suitable for push-through
technique (with Internal graticules if required). Tentative data.

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM- or GR-screen: in industrial
display units

Screen Types

M 31-120 GH
M 31-120 GL
M 31-120 GM
M 31-120 GR
M 31120 W

Minimum Useful Display Area: 195 mm x 257 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: miniature, with exhaust connection (JEDEC No. E7-91)
Cavity Contact: JEDEC No. J1-21
Accessories

Socket: VST-K011
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

U =1V at grid control at cathode control

le = 68 mA U = 11k U =  11kv
Uas = 250V Us = 250V

Maximum Ratings U  =0...350V Uy =0..350V

T 12 KV —Unmaﬂ =35 A Uk =32 58v

U:‘:m v Resolution =min 625 lines

Uge=500 V

! The tube can be applied without safety plate and fixed of the metal rimband.
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M31-120.. RECTANGULAR MONITOR TUBE

e
E
i
Sa L1
L
LA
Spherical
Faceplate
faam
Ja,wk
M
1‘ al
™
Mg
Reference Gauge Section A-B
1=
A . 2— g‘
3 J—1
| ) - ;‘_r
. —
6—
I = -
]
H
Rl o
G;.BQ @ (!5: :
@ Q
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M31431 .. T RECTANGULAR MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, metal-backed grey glass faceplate and
rimband-reinforced envelope.

Application

with W-screen: in monitor-felevision sets; with GH-screen: in industrial display units

Screen Types

M 31-131 GH/T
M 31131 WT

Minimum Useful Display Area: 195 mm x 257 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity Contact: JEDEC No. J1-21

Accessories
Socket: VST-K010
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation
Ur=63V U, = 16 kV
lr =300 mA Ug, == 600 V
Ug, = 0...400 V
Maximum Ratings —Uncueor =60...130V
U, = 18kY Resolution =min 900 Lines
Ugy =800 V
Uge= 1kV
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M3 .. T RECTANGULAR MONITOR TUBE

7

24T

o

Spherical
Reference Gauge Faceplate Section A-B

a0

11-45



M38120.. RECTANGULAR MONITOR TUBE

bomsbad

with electrostatic focusing, 110° tic deflection and metal
(with internal graticules if requlred)

grey glass faceplate

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM- or GR-screen: in industrial
display units

Screen Types

M 38-120 GH
M 38-120 GL
M 38-120 GM
M 38-120 GR
M 38120 W

Minimum Useful Display Area: 226 mm x291 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity contact: JEDEC No. J1-21

Accessories

Socket: VST-KO11
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

Ur =63V U, = 16 kY

le =300 mA Ugs = 400V
oy

iz w

Maximum Ratings Resolution — min 625 lines

U, = 18kV

Uge =550 V

Uge= 1kV
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M38-120.. RECTANGULAR MONITOR TUBE

Detail A

2
n
"
)
O

Reference Gauge
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M3s121 .. /T RECTANGULAR MONITOR TUBE

with electrostatic focusing, 110° magnetic deflection and metal-backed grey glass faceplate
and rimband-reinforced envelope with Integral mounting leaks, suitable for push-through
technique (with internal graticules if required)

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM- or GR-screen: in industrial
display units

Screen Types

M 38-121 GH/T
M 36-121 GL/T
M 36-121 GM/T
M 38-121 GR
M 38-121 Wy

Minimum Useful Display Area: 226 mm x 290 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity Contact: JEDEC No. J1-21

Accessories
Socket: VST-K010
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

Ug =63V U. = 16 kV

Ir =300 mA Ug = 400 V
Unt oo 40,85V

—Ugrcweor =40...

Maximum Ratings Resolution —min 625 Lines

U, = 18kY

Uga =550 V

U= 1kV

! The tube can be applied without safety plate and fixed at the metal rimband.
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RECTANGULAR MONITOR TUBE

M38121 .. /T
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BEZUGSLIE
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Spherical
Faceplate

Section A-B
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M 4726 .. RECTANGULAR MONITOR TUBE

with electrostafic focusing, 110° magnetic deflection and metal-backed grey glass faceplate,
for use without safety plate (with internal graticules If required)

Application

with Wescreen: in monitor-television sets; with GH-, GL-, GM- or GR-screen: in industrial
display uynits

Screen Types

M 47.26 GH
M 47-26 GL
M 47-26 GM
M 47-26 GR
M47-26 W

Minimum Useful Display Area: 305 mm x 384 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field Intensity perpendicular to tube axis: 0...6.5 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity contact: JEDEC No. J1-21

Accessories
Socket: VST-K010
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation

Ur =63V U, = 18 kV

le =300 mA Ugs = 500V
Uge =0...400 V

—Ugicuronn =50...93 V

Moximum Ratings Resolution =min 625 Lines

U, = 18 kV
Uga =550 V
U= 1kV
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M 4726 ..

RECTANGULAR MONITOR TUBE

REFERENCE LNE

Reference Gauge

Section A-B

Detall C

Spherical
Faceplate
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M59.23 .. RECTANGULAR MONITOR TUBE

with electrostatic focusing, 110° magnetic deflection and metal-backed greydglun faceplate,
no fon-trap, for use without safety plate (with internal graticules if required)

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM- or GR-screen: in industrial
display units

Screen Types

M 59.23 GH
M 59-23 GL
M 59.23 GM
M 59-23 GR
M59-23 W

Minimum Useful Display Area: 385 mm x 489 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field Intensity perpendicular to tube axis: 0...10 Oe

Base: neoceightar (JEDEC No. B7-208)

Cavity Contact: JEDEC No. J1-21

Accessories
Socket: VST-K010
Final Accelerator Contact Connector: VST-K005

Heating Typical Operation
Ur =63V U, = 18 kV
le =300 mA Ug, = 500V

Ug, =0...400 V
=V cutorr =50...93 V

Maximum Ratings Resolution =min 625 Lines

U, = 18 kY
Uga =550 V
Ug= 1kVY
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RECTANGULAR MONITOR TUBE

M59-23 ..

Spherical
Section A-B

Reference Gauge Faceplate
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MB./T, 140 MB./TK

RECTANGULAR MONITOR TUBES

tic deflection, small neck diameter, low filament

with electrostatic f;

Input power and me'ul-backud fuceﬂnle. no lon-trap (with internal. graticules if requested).

Application

with B4- and W-screen: in monitor-television sets and as camera-monitor-tubes; with B2-,
B7-, B31-, B39-, GH-, GL-, GM-

Screen Types
140 MB2/T
140 MB4/T

140 MB31/T
140 MB39/T

Minimum Useful Display Area: 85 mm x110 mm

System Structure

Deflection Method: magnetic

Deflection Angle: 70°

Focusing Method: electrostatic

Base: miniat

equal to GL)
equal to W)

equnl to GM)
equal to GH)
equal to GR)

h

or GR-screen: in industrial display units

e, with

Cavity contact: JEDEC No. J1-21

Accessories
Socket: VST-K011

Final Accelerator Contact Connector: VST-K008

Heating

U =11V
le =68 mA

st connection (JEDEC No. E7-91)

Typical Operation Maximum Ratings

at grid control U, =10kV
s Urin = 7 kV
(140 MB.TT) . feahenl
g A
(140 M8, m() e ’TK)
gr = My ey 1)
—Untewar —15.. .40V

Resolution =min 625 Lines
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140 MB./T, 140 MB./TK RECTANGULAR MONITOR TUBES

| REFERENCE LINE

| o=t

Reference Gauge
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METALLIC SHIELDS
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INTERCHANGEABILITY LIST

The oscilloscope and monitor tubes in this interchangeability list are not identical, but
owing fo their similarity they are interchangeable in almost every circult.

type to be TUNGSRAM- type o be TUNGSRAM- type to be TUNGSRAM-

replaced type replaced type replaced type
B754 DH 7-178 D 18141 GH!* DH 18116 DP 7-14* DP 7-116 F
B7S4N DN 7178 D 18141 G)* DG 18-116 DP 7-78 DP 7-178
Bios211 DGM 10-111 D 18-141 GH? DP 18-116 DP 13-2 DP 13116
B10S21B! DBM 10-111 DB 7-14* DB 7-116 F DP 1314 DP 13114
B10S21N? DNM 10-111 DB 7-78 DB 7-178 DP 13-32 DP 13132
B13s5" DG 13-154 DB 13-2 DB 13-116 DP 13-34 DP 13-134
B13s58! DB 13154 DB 13-14 DB 13114 DP 13-54 DP 13-154
B13S5DN? DP 13-154 DB 13-32 DB 13-132 DP 18-14* DP 18-114
B13S5N! DN 13-154 DB 1334 DB 13-134 M 1711 LF M17-11 LF
B13s6* DG 13-114 DB 13-54 DB 13154 M17-18 W M17411'W
B13S6DN? DP 13-114 DB 13-58* D 13-21 BE M 28-10 GL* M 2812 GL
B13S6N? DN 13114 DB 13-78* D 13-21 BE M 28-12 GL* M 2812 GL
BI3ST D 13-21 GH DB 13-79 D 13-21 BE M 28-10 GM M 28-12 GM
BIISTN? D13-21 GL DG 714 DG 7-116 F M 28-12 GM* M 28-12 GM
B13S7DN® D 13-21 GM DG 7-31 DG 7-131 M 4712 GM M 47-26 GM
B13525* DGM 13-116 DG 7.32 DG 7132 M 4712 LF M 47-26 LF
B13552 DG 13-154 DG 13-2 DG 13116 M 47-25..1 M 47-26..
8135520N DP 13153 DG 13-14 DG 13114 M 59-25..1 M 59-23..
B13§52N DN 13154 DG 1332 DG 13132 M 59-33 GM M 59-23 GM
D 7190 GH D 74190 GH/T | DG 13-34 DG 13134 M 59-33 GR M 59-23 GR
D 10-12 BE D 10-12 BE DG 13-54 DG 13-154 M 59-33 LF M 59-23 LF
D 1012 GH D 1012 GH DG 13-58 D 13-21 GH T 54P2* D 1321 GL
D 10-12GL D 1012 GL DG 18-14 A? DG 18-114 T 54P112 D 13-21 BE
D 1012 GM D 1012 GM DG 18-14* DH 18-114 T 54P31* D 13-21 GH
D 10-160 GH D 10-160 GH/T | DH 7-78 DH 7178 T 543P2 D1321GL
D 13-21 BE D 13-21 BE DH 13-780 D 13-21 GH T 543P11 D 13-21 BE
D 13-21 BG D 13-21 BE DH 13.79 D 13-21 GH T 543P31 D 1321 GH
D 13-21 GH D 13-21 GH DN 718 DN 7116 F 3AMPIA DG 7132
D 13-21 GL D 1321 GL DN 7-78 DN 7178 3BKP2 DN 7-178
D13-21 GM D 13-21 GM DN 13-2 DN 13-116 3IBKP7 DP 7-178
D 13-21 GP D13-21 GL DN 13-14 DN 13114 3IBKP11 DB 7-178
D 13-27 GH D 13-27 GH DN 13-32 DN 13132 3IBKP3 DH 7-178
D 14-180 GH* D 14180 GH/T | DN 13-34 DN 13134 API-F DG 7116 F
D 18-140 GH* DH 18114 DN 13-58* D 1321 GL 3JP2-F DN 7116 F
D 18-140 GJ* DG 18114 DN 13-78 D13-21 GL 3IP7-F DP7-116 F
D 18-140 GH* DP 18114 DN 1379 D 1321 GL 3P11-F DB7-116 F

L3 gnd ¢
see next page
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type to be

TUNGSRAM-

type to be

TUNGSRAM-

type fo be

TUNGSRAM-

replaced type replaced type replaced type

3KP1-F DG 7113 F 5AQP2 SAQP2IT - | seLpat D 1321 GH
3KP2-F DN 713 F SAQP2A SAQPZAIT 5UP1-F DG 13132 F
3KP11-F DB7-113 F 5AQF7 SAQP7T 5UP2-F DN 13132 F
3RP1A DG 7-119 SAQP7A SAQPTAIT SUP7-F DP 13-132 F
3RPI1A DH 7-119 SAQPH SAQPHM/T SUP11-F DB 13-132 F
SADP1 DG 13-134 SAQP31A SAQPMA/T 5YP1 DG 13-154
SADP1A DG 13134 5BPH2? D 1321 GL 5YP2 DN 13-154
SADP2 DN 13134 5BPH11* D 13-21 BE SYP? DP 13-154
SADP2A DN 13134 SBPH31* D 13-21 GH 5YP11 DB 13-154
5ADP7 DP 13134 SCP1-A DG 13-116 F 13L036V DP 13-116 F
SADP7A DP 13-134 SCP2-A DN 13-116 F 13L037A DB 13116 F
SADP11 DB 13134 5CP7-A DP 13116 F 13L0371 DG 13116 F
SADP11A DB 13134 5DQP2 D 13-21 GL 31882 D 13-21 GH
S5ADP31 DH 13-134 SDQP31 D 13-21 GH 140 MB. 140 MB./T
5AQP1 SAQP/T SELP2 D 1321 GL

SAQP1A SAQPIAT SELP11 D 13-21 BE

1 type with similar data
s h/pt with identical data
for asymmetrical deflection

L dlﬁcnm base
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COMPARISON CHART OF OSCILLOSCOPE TUBES

Designation System
Line1: Type number(s) (e.g. DG 7-131, DG 7-132)
Line 2: Screen form (e.g. KS), accelerator (e.9.: ©), max. overall length in mm (e.g.: 172)
Line 3: max. horizontal (e.g. 41.6) and vertical (e.g. 23.2) deflection factors in Vjem
Code for Screen Forms Code for Accelerators
K — round tube © — monoaccelerator
R — rectangular tube n — with ron-doﬂldlon accelerator
§ — spherical faceplate s — spiral post-deflection accelerator
— flat faceplate m — mesh post-deflection accelerator
" Minimal useful screen di; and diagonal resp y (em)
.
k!
k¥) 7 l 10 l 13 I 18
Bandwidth: f < 10 MHz
DG 7-131,
0.5 DG 7-132
: KS o0 172
M.52.2
DG 7-123,
08 DG 7-124
g KS 0172
4430
25
gs KP o 172
44 30
D. 7119
1 KP o 238
27.5
D 7-190.
1 KP o 225
3125
D 10-260. .
1.5 KP o 260 i
31.513.2
5 E.PT-‘IIJ F I:K)PM 1305;11 D. 13132 F
o ] KP 5
53.5 41 4 40 30.5“2%?5‘.
D. 7415 F
2 KP o 260.5
7559
% SAQP..
25 KPQ°
2015
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Minimal useful screen di and d I ly (cm)
U,
(3
Ll 7 10 13 18
D. 7116 F D. 13-114 , 18-114
4 KP n 260.5 KP n 375 KP 3 375
9167 37 30 37.5 315
D. 13116 F D. 18116
4 KS n 431 KP s 375
42 355 375315
Bandwidth: f = 10...25 MHz
D 13-620.
2 KP o 298
31155
D13-27..
3 KP s 350
7122
K 2011..
3 RP 5 380
185115
D. 7126 D 1012, D. 13-134
4 KP s 200 KP 5 320 KP n 430
62.5 46 In 26 20
D. 7178 D.M 13-136
4 KP 5 296 KP s 487.5
3.7 .5 16
D. 13-154
4 KP n 457.5
28.516
D 14-180. .
] RP s 386 l
25.5...131
Bandwidth: f = 25...100 MHz
D13-21..
10 KP s 468
38572
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COMPARISON CHART OF MONITOR TUBES

Designation System
Line 1: Type number(s) (e.g.: M 12-100..)
Line 2: Useful screen sizes in mm xmm (e.g.: 70 x90), max.overall length in mm
e.g.: 180), nominal neck sizes in mm (e.q.: 20)
Line 3: Resolution in lines (e.g.: 625), —Ug: curorr in V (e.g.: 25...50)
Deflection angle
U,
(kV)
55° 70°...75° 90° 110°
140 MB./TK
4 85 x110, 173, 20
625,15...
M 12-100. . 140 MB./T,
8 70x90.!50.20 85 x110, 173, 20
625, 25 625,15.. .40
M 23-
9 140 x1l3. m 20
625, 32..
M 31-120..
1" 195 x 257, 233, 20
625, 35, .69
M1711..,
MA7-111. T, M 28-12..
13 M 17411, . /TK 171 x 228, 250, 20
95 x 125, 205, 20 850, 46...91
625, 46...91
K 2001..
1% 130 x 150, 204, 20
625,30...
M 31131, /T 38-120..
16 195 x 257, 226 %291, 280, 29
900, 60...130 625, 40...85
M38121../T
18 226 x 290, 2!0 29
625, 40. . .85
M 47-26..
18 x 348, 309, 29
625, 50...93
M 59-23.,
18 385 x 489, 368, 29
625, 50...93
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SYMBOLS AND ABBREVIATIONS

U.
—U.s
U
Ur
—Ug or U,
Us,
Un
Ures

anode

collector

heater

frequency

frequency range

centre of heater

noise figure

grid No. 1

grid No. 2

grid No. 3

power amplification factor
anode current

peak anode current
collector current
emission current
heater current

grid No. 1 current
grid No. 2 current
helix current

cathode current
resonator current

helix

Internal connection
cathode

anode dissipation

input power

output power
saturated output power
reflector

resonator

Internal shield

mutual conductance
reflector modulation sensitivity
anode voltage

peak inverse anode voltage
collector voltage
heater voltage

grid No. 1 voltage
grid No. 2 voltage
helix voltage
resonator voltage
Wehnelt cylinder
amplification factor
grid No. 2 amplification factor

air cooling

water cooling

Cathode

do  directly-heated oxide-coated

id  Indirectly-heated dispenser type
o Indirectly-heated oxide-coated

pt directly-heated pure tungsten

#t  directly-heated thoriated tungsten

Construction
meo
mgo
mmi

metal-ceramic construction, outer cavity
metal-glass construction, outer cavity
all-metal construction, mechanically-
tuned integral cavity

Cooling

f  forced-air
n  natural

v vapour

w  water

Filling

Hg mercury
Xe xenon
Magnet

p  permanent
pp periodical permanent
s solenoid

Operation

af/B-2 class B, of power amplifier stage, two

tubes in push-pull

rf/Cjo class C oscillator for industrial and
medical applications, unfiltered d.c.
anode voltage from a three-phase
rectifier

rf/Citg class C, telegraphy, rf power ampli-
fler

rf/C/tph  class C, telephony, ancd dulated
power amplifier

tv/B class B, television service, negative
modulation, positive synchronization

tv/PT TV picture transmitier

tv/T TV translator
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TRANSMITTING TRIODES

w | o [w |HEATNG |y PEpLLs - PAXIUn TYPICAL OPERATION
TYPE z |z |8
£ g' Elu | s e | L f [ u Na f Us | —Us] L] e | N No
2 < operation
5|0 | S [V [ A [mav A | MHz | kY [kW (W) MHz [ kv | V| A | mA | W |kwwW)
O 55/1500 1 % X af/B-2 — |15 65 220 16| 26| (220)
055 I G I e V3G9 g | 15 |15 [ 10| 135| 18] 55| (150
af/B-2 — | 25| 12| 270| 17.4 3| (430)
0QQ1513000( 2 [ o | # f10s| 4| 3 |18] 13 25l oso)| TRl | % |33 | | 2ol k| 3| 0
af/B-2 o= 3 60| 900( 120 40 2
0QQ 501/3000 3 n pt 23 16 4 18 3| (500) ri/Clig 2 3| 150| so0| 100 50 1
affB2 | — |15 | 88| 280 16| 28] (286)
OT 100 4| n | n|10]325] 5 1.2 | 100 | 15[ @5) dicng | w0 |13 | 16| te0| 15| “4| {fso)
af/B-2 — 3 70| 744 110 20| (1650)
OT 400 L n # 10 10 10 35 35 75 3| (300) HiC/tg 30 3| 200| 415 55 2 1
afB2 | — | 2| 50| 420 e| 10| (5%0)
350127 6 | n | n | 10|45 |45 | 33| 12| 50225 (125 wichg | 30 | 2| 16| 50| 4o 12| (375
- 41 af/B-2 — | 25| 100| 312 54 12| (520)
35013T-1 7 n L] 51 65 | 47 25| 1.2 | 200 | 25| (135) rf/Ctg 100 | 25 | 240| 220 50 20| (30)
- affB2 | — | 4] 130| 60| 170| 40| (1960)
35035T-1 8 | n | n S 15| 9 | 30| 24150 4| (350 dicrg [100 | 4| 29| 60| 75| 30| (1050)
rf/Ctph |175 | 2 | 200[0.335] 120| 30| 0.505
3L030K 15 f # 3.4 19 10 32 3|90 | 25 0.3 rf/Citg 175 25 | 200 [0.260] 100 25| 0475
3LO50K 16 f t 3.4 19 14 70 3625 | 25 0.5| rfiCitg 400 | 2.5 70 |0.380 | 160 70| 0.670
af/B-2 — 4 | 130 1.4| 350 9 4
T 17 f t 5 50 13 25 7 | 200 4 2| rf/C/tph | 100 3] 300 05| 140 70 1.2
rfiCitg 100 4 | 300| 06| 150 70 1.9
3Lt 18 f af/B-2 — | 47 | 200| 2.8| 280 | 195 8.8
ftt |12.6 29 12 30 10 | 220 ] 3| rfiCitph 30 | 47 | 400]| 0.96| 280 | 170 3.7
avaT 19 | w MfiChg | 30 | 6| 550] 1.25] 290 |1225 7
3L3T 20 f
# 55 | 120 25 8 20 _ 4 5| af/B-2 — 4 | 665 7.2 | 1000 | 1190 20
3vaT 21 w
3Lz 22 f 2x22(2x38 af/B-2 — 10 | 400 | 24| 120 80 16
pt 7 22| 8] 30| 12 4f riicph | 5 | 10 | s00| 1| 440 s30| 77
3L4Z-1" 23 f 22 76 f/C/tg 5 12 | 700 | 1.21| 280 | 300 105

! Not for new developments




£

3L5T 24 f af/B-2 —_ 9| 410 334 | 468 | 374 20

#t |12.6 28 10 22 1 50 9 5 |rf/C/tph 30 | 65| 1040 [1.23| 240 | 356 6

"1 3VST 25 w rf/Cltg 30 8| 1360 |1.74 | 330 | 646 10.4

3G6T-1 26 v 10 |af/B-2 —_ 10| 250 6| 600| 680 32

3L6T-1 27 f it 5 |140 25 40 20 | 100 10 8 |rf/C/tph 30 8| 382 |2.25| 320| 232 13

3VéT-1 28 w 10 | rf/Chg 30 10| 467 | 28| 400( 320 20

3veT-ur 29 w tt 5 67 16 15 8 | 155 7 6 |— —_ — — —_ — —- -
3G10T-2 30 v

3V10T-2 31 W tt 10 |125 55 é 50 — 4 10 [af/B-2 —_ 4| 600 15 | 1400 | 1050 40
3L10T-U1 32 f

3vi0T-U1* 33 w ft 10 75 62 62 30 | 220 4 10 |tv/B 220 4 70 | 481100 1300 12

IV10T-U2* 34 w

3G12T 35 v af/B-2 —_ 14| 280 | 6.4|1500| 810 &5

tt 85 (110 30 50 28 30 14 12 | rf/Cftph 30 12| 810 | 2.7 | 470| 520 24

vzt 36 w rf/Cltg 30 14| 1060 | 4.3 | 1120 | 1660 48

3L20T 37 f af/B-2 _ 12| 400 6| 800| 830 48

#t | 145 47 12 30 22 30 12 20 | rf/Cltph 15 12| 1550 |4.46 | 310| 677 20

3va0T 38 w rf/Cltg 15 12| 1900 | 3.3 | 526| 1530 30

affB-2 — 12| 300 10 | 2000 | 1530 80

3V20T-1 38 w # 10 |140 23 40 45 30 12 20 |rf/Cltph 15 12| 1200 | 3.6 | 800| 1370 32.4

rf/C/tg 15 12| 1450 | 6.7 | 1450 | 3160 60

3L20Z-21* 37 f af/B-2 —_ 15| 1250 | 48| 400| 620 48

pt 4l 64 5 12 | 75 51175 20 |rf/C/tph 5 12| 3000 1| 130| 500 9

3V20Z-21* 39 w rfiChg 5 [17.5| 4150 | 1.6 | 200 | 1000 3l

3L20Z-31* 7 f af/B-2 — |17.5| 700 6| 560 | 1600 70

pt | 22.5 n 10 23 12 22 |175 20 |rf/Cltph 5 14) 2120 [1.72| 240 | 675 18

3v20Z-31* 39 w rfiCltg 5 |17.5] 2400 2| 240| 740 | 26.75

3L25T-1 40 f 50 40 25 |df/B-2 — 12| 260 [10.3| 850 360 725

# 10 |320 80 30 15 rf/C/tph 30 12| 820 6| 1000 | 1200 55

3V25T-1 4 w 56 42 50 |rf/C/tg 15 15| 1250 | 6.67 | 1000 | 1680 75

[3V30TT %2 | w | ® 105 [195 |27 |42 | 80 [ — | & 30 [— =1 =1 =1=1 =] — —

3V50Z-1 43 w pt 20 |400 8 55 50 5 18 50 |rf/Clo 5 18| 1430 8| 30| 730 108

af/B-2 — 14| 150 13 | 1000 | 2000 100

3v80Z-1* 44 w pt | 26.5 |248 20 36 45 22 |175 80 # C/tph 2 12| 600 5| 500| 500 40

/Cltg 2 |17.5| 600 | 9.6 500| 950 100

3G125T 45 v ft |2x9.6/2x290|85 34 | 175 27 14 125 | rf/Cftg 27 14| 765 | 17.5 | 3100 | 4000 200

3v705Z 46 2x22|2x38 af/B-2 — 10| 385 | 3.6 260| 180 24

) w pt 7 22 8 30 12 7.5 | rfjC/tph 20 8| 700 1] 350| 500 6.2

3V705Z-1 47 22 76 rf/C/tg 5 12| 700 | 1.7 | 350| 385 15

1 fentative data * Not for new developmentis
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TRANSMITTING TETRODES AND PENTODES

TYPICAL MAXIMUM
- & . HEATING CHARACTERISTICS RATINGS TYPICAL OPERATION
TYPE z1z21|38
g o E [u] « S [ e [ flu]| N f (U Ui [ V] o [ Tea | 1 [Ni | No
3|8 S v A | mAav A | MHz [ kv [kwew)l T MHz| kv [ kv | YV [ A [ mA | mA [ W [kw(w)
4SO16T-12 7 n | w| s| es| 4|ss|rzfwo| 3| e | ol 3 30| i | Tee| 28| 10| T Gz
af/B-2 — 4 12| 1.
4S040T-1 8| n| n | s| 15| 45| s| 24| 120] 4 (a00) rf;CfIg ol 1l 2ol bl &l 31 v
63| 18 afiB-2 | —| 0.6| 250| 25]200| 26| s5.2| 02| (86
A45004* S n| s oof 45| 8| —| B0 |075|@xNgcpg |250 |0.75| 250| 80 |160] 17| 3| 3| (8s)
W | e |1
AV3T-U1 50 W it 5 64 22 | 5.2 10| 230 4 4|tv/B 230 4] 06| 115 [ 1.5 40| 60550 5.5
4V3T-U2* 51 w
410K 2 (6w ]os| 7| —|as| —|mo|7s| o2 (5] 73| 33| 3% [*ra] %ol 250 10| e
i) = |2 olae2 | —| 10| 1.5] 150 [ 22[1000] 200 | 40| 132
18 Mo{f | n|es| 10| 20 1] 28| 3| 10| ISlcHn| 30| 8| 15|40 12| 500|100 s0f &5
AGHT 56 v 12 rf/Cltg 30| 10| 1.5( 400 1‘.2 500| 100 | 50 8.2
FEITS s [0 | |10 se| 67| 4| as|asof sf 2fVET 2RISR B L% 0 D1 22
afB-2 | —| 1] 250( 34[268] 56| 1.6 [0.60[ (194)
0s 51 0 | n | o fi2sf13s| efer| —| e f 1f @sfpei gl 1] 250|120 |177| 28| S |os6s §132)
os701750 | 11 | n | # | 10| 325 | 27 | 62| 12| 75 [125] (o) :35:25 whikl 213 2 21 ol ﬁgg;
051252000 | 12 | n | n | 10| 5| 45 |105 [ 15 2| (25]cpe | 30| 2| s00] 90 [1e0] 45| 12| 2| 210
ol Boln| n |12 as| 55|35 3s 3| @so)|rircpg | 10| 3| 500|300 [485] 200] 20| o (950)

! tentative data

2 Not for new developments
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RECTIFIERS, THYRATRONS AND SENDITRON

i HEATING MAXIMUM RATINGS

TYPE 2 © 8

= S z Ur Ie —Uas 1. las

2 = <

(e} [ (V] v A kY A A
4Q025 58
gﬁﬁ_; 4 Hg do 2.5 48 10 0.25 1
4Q025.3 61
4X025 62 Xe do 2.5 5 10 0.25 1
5Q105 6 Hg do 5 7 13 1.5 6
9Q205 64 Hg do 5 12 7 2.5 10
= g§%1 . Hg do 25 48 10 025 1
RG 1000/3000 &7
RG 1000/3000-1 8 Hg do 5 65 10 1.25 5
RG 1000/3000-2 6
4QR8 70 Hg do 25 22 1% 6 2%
8QR&S 7 Hg io 5 40 20 ' 200
12QR205 72 Hg do 5 14 27 2.5 10
15QRA0" 73 Hg do .
15QR40-1* 74 Hg do 5 15 15 125 0
15QR40-2 75 Hg do
GRG 200/3000 76 H do
GRG 250/3000 7 Hg 1 25 48 7.5 0.25 1
600QS4 77 Hg - - — 12 3 50
S00XR8 70 Xe do 25 2 12 8 25

1 Not for new developments
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REFLEX KLYSTRONS

z
o
B HEATING TYPICAL CHARACTERISTICS
w
e s | £ | B | 8
.;.; 2 Z £ Ug I Urs e Sm No
0 ] ] h] v Iy v mA MAZV mW
MR 01/40
P ‘{gﬂ’ 78 n mgo io 63 0.66 1000 20 03 80
MR 01/81
MR 02 0.5 250
MR 02/M n n mmi id 63 0.92 450 40 2 50
MR 03 79 n mmi id 6.3 0.92 450 40 05...2 250
MR 06 80 n mgo io 63 0.7 250 285 0.4 100
MR 53 81 n mco io 6.3 0.6 68...75 350 40 1 80
TRAVELLING WAVE TUBES
HEATING TYPICAL CHARACTERISTICS
w
i AEAN-BE:
e|la3| &|E[uw ] Y] Un Uc m| & | GN ] No [Now | F
> o < <
o|lo| £ |8 [Vv | a GHz KW (] mAl mA [ a8 | W | w | a8
MH 03 82 f P io 63 | 1.2 3.4...39 1.5...21 1448 2 65 33 5 10 —
MH 10! 83 n PP io 63 | 0.4 5.6...6.2 26...29 1.6 2.2 43 34 10 18 30
MH 112 86 n PP io | 63 | 0.4 34...42 2.15...2.65 1.75 2 60 37 16 25 27
MH 122 89 n PP io | 63 | 04 5.6...6.5 26...29 1.75 2 43 34 10 18 30
MH 41 88 n s io | 25| 07 26...32 0.325...0.375 0.45 0.004] 0.5 20 — | 0.002 7
MH 43 85 n s io 27 | 07 0.75...0.95 0.18...0.24 0.375 0.005| 0.23 20 — |o0018| 7

* for this type magnetic mount MF 10 (outline drawing No. B84) is available
* for this type magnetic mount MF 11 (outline drawing No. 87) is available
* for this type magnetic mount MF 12 (outline drawing No. 90) is available




OUTLINES
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tuning
@ fix after
frequency tuning

energy
output tuning

mn 78 79
600QS4 MR 01/40, MR 01/60, MR 01/61, MR 01/81 MR 02, MR 02/M, MR 03
1— 1—k 2—1
2— 2—f 3—k
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cap — Refl 10 — Res
disc output — Res 11 — Res
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REPLACEMENT GUIDE

replacement guide are interchangeable. in almost every case.
The following list includes the TUNGSRAM equivalents to other makes.

Owing to the similarity of their data the transmitting tubes, rectifiers and microwave tubes of the

fype to be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type

AX-6768 15QR40 DQ?2 4Q025-1 QB 3.5/750 45040T-1
AX-9900 35013T-1 DQ 20 4Q025 QQE 06/40 445004
AX-9901 35035T-1 DQ 4a 5Q105 QQV 06/40 445004
AX-9909 0 51 DQ é1 9Q205 QY 3125 4S016T-1
AX4-125A 45016T-1 DX 2 4X025 QY 4-250 45040T-1
AX4-250 4SO40T-1 G75/60ds | 4Q025-2 RD 2008 0QQ 151/3000
B143 OT 400 G10/14d 4Q025-3 RD 3005 35035T-1
81135 35035T-1 G 10/1 dV 4X025 RE 125A 45016T-1
BT 69 15QR40 G10/4d RG 1000/3000-1 RE 400P 45040T-1
N NEGEET G20/5d 9Q205-1 REE 308 445004

GL 5830 15QR40 RK 5721 MR 01/40
C144 445004

Gle 13000/1.5/6 | 5Q105 MR 01/60
oA 45008 Gle 20000/2.5/10 | 9Q205-1 MR 01/61
e 0QQ151/3000| oy 40 avaoT MR 01/81
1108 4501471 GRI0.25/15 | 4Q025-1 RK 6390 MR 01/61
cimz 45040T-1 GU 59A 3V6T-U MR 01781
cva116 MR 06 GU 80 55045T-1 RL 65A OS 70/1750
Cvare7 445004 HF 201 0QQ 151/3000 | RS 329G 0QQ 5013000
CV6184 4L10K ML 5894 445004 RS 384 55045T-1
D177 05 70/1750 P 1201 Os 70/1750 RS 614 35013T-1
DCG 4/1000 ED | 4Q025 PB 1/150 0OS 70/1750 RS 685 45016T-1
DCG 4/1000 G| 4Q025-1 PB /800 55045T RS 686 45040T-1
DCG 5/5000 EG | 5Q105 PC 2/500 0S5 125/2000 | RS 1002 35013T-1
DCG 5/5000 GB | RG 1000/3000 | PE 1/100 05 51 RS 10068 35013T-1
DCG 7/100 | 15QR40 PY 3-450 55045T RS 1007 45016T-1
DCG 9/20 9Q205 Q160-1 4S016T-1 RS 1009 445004
DCG 12/30 | 12QR205 Q 400-1 45040T-1 RS 1011L 3L10T-U1
DCX 41000 | 4X025 QB 3/300 45016T-1 RS 1011W 3V10T-U2

111-20




T | Mo | T | TR | skl [ CTHNSEAN:
RS 1012L 4L3T-U1 TQ & 12QR205 828 OS 70/1750
RS 1012V 4G3T-U1 Q7N 15QR40 833-A OT 400
RS 1026 3S035T-1 TQH 8QR45 834-BV11 0oQQ 55/1500
RS 2022CL 4L11K TR12/15 15QR40 866 RG 25073000
RSQ 15/40 | 15QR40 TX 2/6 600XR8 RG 250/3000-1
$15/5d 12QR205 TY 1-50 0QQ 55/1500 4Q025
S$15/40i 15QR40 TY 24125 35013T-1 B66A 4Q025-1
SRL 351 LT TY 3-250 35035T-1 a72 5Q105
SRL 353 3L6T-1 TY 4-350 OT 400 872A RG 1000/3000-1
SRS 301 OQQ 501/3000 | UA 3A 9Q205 4030C 3v80Z-1
SRS 360 35035T-1 VRV 352 3G10T-2 4079A 15QR40-1
SRS 361 35013T-1 VRW 352 3v10T-2 4079GA 15QR40-2
SRS 455 45016T-1 XG 15-10 15QR40 4080A 15QR40-2
SRS 456 45040T-1 YL 1181 4L3T-U1 4080GA 15QR40-2
SRS 502 55045T-1 YL 1182 4G3T-U1 5557 GRG 250/3000
SRS 4451 445004 2B94 445004 511 MR 01/40
SRW 353 3V6T-1 3 B/504A 0QQ 55/1500 MR 01/60
Ste 2000/6/80 | 600XR8 3 C/150A 0QQ 151/3000 MR 01/61
Ste 2500/05/2 | GRG 250/3000 | 3| 200A 3L20Z-21 MR 01/81
Ste 15000/15/45 | 15QR40 31 221E 3L20Z-31 5762-7C24 aLar
T 50-2 OT 100 3Q 200A 3v20Z-21 5866 35013T-1
T 100-1 0OQQ 15173000 | 3Q 221E 3v20Z-31 5867 35035T-1
T 130-1 35013T-1 3T 50 0QQ 55/1500 5870 12QR205
T 150-1 35012T 3T 200A OQQ 151/3000 | 5894 445004
T 300-1 OT 400 4CX10,000 D 4L10K 6083 oS 51
T 329T 0QQ 501/3000| 5 B/700A OS 70/1750 6155-4D21 45016T-1
T 350-1 35035T-1 5T 125 OS 125/2000 6156-5D022 45040T-1
TAL 12/10 3L4Z 8F11R 4L10K 8005 OT 100
TAW 12/10 3v705Z 8Q5 15QR40-1 817 4L10K
TB 1/60A 0QQ 55/1500 | 8Q15 15QR40-2
TB 2.5/300 35013T-1 8QRS 15QR40-1
TB 3/750 35035T-1 8QR15 15QR40-2
TBL 2/300 3LO30K 55B/400A 445004
TBL 2/500 3LOS0K 803 OS 125/2000
TG 2 GRG 250/3000 | 810 35012T

li-21



TYPE ASSORTMENT

3L20Z-21

3L20Z-31
3L25T-1 .

V30T .

AV20Z-I .. 3
3vasTA .. .3
.3

TRANSMITTING PENTODES

OS51 wivniieeienannannn, 4
OS FONTS0 o s-i s s vvcn 4
051252000 .............. 4
SS0A5T .. evvernnennnnns 4
SS0A5T-1 ...oevieninnninn, 4
RECTIFIERS

RG 250/3000 .............. 5
RG 250/3000-1 ............ 5
RG 1000/3000 ............. 5
RG 1000/3000-1 ........... 5
RG 1000/3000-2 ........... 5
o7 L 5
4QO250 ... 5
4QO252 ...t 5
4QO25-3 .uiiniiiinnn, 5
oy N — 5

TYPE PAGE TYPE PAGE TYPE PAGE
- TRANSMITTING TRIODES 3V50Z-1 5Q105 ...ceeiieeannnnn. 5
OQQ SO ... . g:gg:; ; L or - 5
0QQ 151/3000 ........... 2 | e
0QQ 501/3000 .2 ]
OT 100 / 2 THYRATRONS
-2 | TRANSMITTING TETRODES GRG 200/3000 ............ 5
-3 GRG 250/3000 ............ 5
ST esasainhcgimes A1 4QRB ... 5
G0 P i ool .7 TE— 5
el n —— & | qaqraos . =
WAT-UT oo, 4 ASQRAO .. :
ALIOK ..o, 4 1SQRAOA s
FTRT: | 4 | qsqraoa ... :
ALK oo 4 | eooxme ... .
4SOT6T1 .ieeneennnnen. 4
4SOOT-1 ..o, 4
AVAT-U i, 4
AVAT-U2 oo, 4 | SENDITRON
WVIOY covnramrnennns 4 600QSE ..o, 5
GASOOA .. ................. 4

MROTAO ........eeeeen.. 6
MRO/6O................. 6
MROV/61........eene . 6
MROV/B1 ...oevvae ... 6
MROZ ................... 6
MROZMM ...oovoenee.. . 6
MRO3 \.ovviineanann.. 6
MROS ..., 6
MRS3 ..o, 6

MHOY ... coomvamsmpmiasis 6
MH 0 s ]
s £ & SRR [
PR s covennnmmianin [}
L 6
MHE & ivinciiinmmmenins 6

-22




TUNGSRAM 7y =1 <

1979

DISCRETE SEMICONDUCTORS

DIODES
RECTIFIERS
THYRISTORS
TRANSISTORS

INTEGRATED CIRCUITS

DIGITAL ICs
BIPOLAR MEMORIES
LINEAR ICs



EXPLANATION OF SYMBOLS

20

M=~ mm Og)OO @ >

anode
base

collector

capacitance

diode capacitance
teedback capacitance

emitter
exposition

frequency
gain-bandwidth product
noise figure

power gain
ground

small-signal forward current transfer
ratio
D. C. forward current transfer ratio

collector current

forward current

average forward current

peak forward current

repetitive peak forward current
non-repetitive peak forward current
trigger current

holding current

rectified current

photo current

reverse current

dark current

average on-state current at thyristors
repetitive peak forward current at
thyristors

non-repetitive on-state peak current
at thyristors

Z-current

recommended operating current

cathode

npn-type transistor
no internal connection

pnp-type transistor
total power dissipation

differential forward resistance
series loss resistance

differential inner resistance at Z-diodes
resistance

load resistance

series resistance

thermal resistance junction to ambient
thermal resistance junction to case

photo sensitivity

turn-on time

turn-off time

turn-off time at thyristors
rise time of photo current
reverse recovery time
ambient temperature
case temperature
Junction temperature
lead temperature

collector-base voltage (with
emitter open-circuited)

supply voltage

collector-emitter voltage
collector-emitter voltage (with base
open-circuited)

collector-emitter voltage (emitter and
base short-circuited)
collector-emitter saturation voltage
ofi-state voltage at thyristors
repetitive peak off-state voltage at
thyristors

emitter-base voltage (with collector
open-circuited)

forward voltage

trigger voltage

Input voltage

output voltage

reverse voltage

reverse peak voltage

repetitive reverse peak voltage
non-repetitive reverse peak voltage
crest working reverse voltage
Z-voltage

stabilized voltage at integrated voltage
stabilizers

temperature coefficient of Z-voltage
control range of power gain

1v-1



SUMMARY OF TRANSISTORS, DIODES, RECTIFIERS AND THYRISTORS

Consumer Types

AA 112,113
AA 118'(0A 90)
AA 117 (0A 91)
AA 118 (OA 85)

AA 132

AA 135 (OA 1180)
AR 138 (0A 1182D)
AA1

A4 138

AC 125,128
AG 128, 128K
AG 178, 176K
AC 187, 187K
AC 188, 188K

AF 108

AF 139

AF 200, 201
AF 239, 2398
AF 279, 2798
AF 280

AF 379

ASZ 1015...1018
BA 157...158

BA 243, 244
BC 107...109

BC211, J211A
BC212...214
..239

...840

140
.28

F
BF 257...259
BF 479

BF 506

BF 500

BF 678, BF 6788
BF 680

BU 104, BU 104D
BU 109, BU 108D
BU 126, BU 126A
BU 204, BU 205
BU 207...209
BU 326, BU 326A

Industrial Types
AAZ 10

AC 125(2)

AC 125F(z)

AC 125K(2)

AC 125U(2)

AC 128(z)
ASZ15...18

BAY 41...43

BAY 83
BAY 94 (1N4154)
BAY 95 (1N4151)

BCY 58, 59
BCY 78,79

BDX 18, 18N
BDY73

BFY 33, BFY 34
BFY 48

BSX 19, BSX 20
BSX 32

BUY 12,127

BYX 42/100T...400T
KFY 16

PN 2218/PN 2221
PN 221BMPN 2221A
PN 2219/PN 2222
PN 2219A/PN 2222A
PN 2369

PN 2804, PN 2904A
PN 2907 PN 2907A

ST 103/1...6
ST 108/1...8

Page

PRRWWLE &

@ wm

o

TO,BN/50T ... 400T
T3N/50T...400T
T15N/50T ... 400T

ZPD2,7...33
ZY75...33

1N 4001...4007
1N 4148 (1N 914)
1N 4149 (1N 916)
1N 4151 (BAY 85)
1N 4154 (BAY 84)
1N 4446 (1N 814A)
1N 4447 (1N 9164
1N 4448 (1N 914B)
1N 4449 (1N 916B)

2N 1613

2N 1711

2N 2218, 2N 2218A
2N 2219, 2N 2219A
2N 2221, 2N 2221A
2N 2222, 2N 2222A
2N 2368 (BSX 19)
2N 2369 (BSX 20)
2N 2369A

2N 2907, 2N 2007A
2N 3055
2N 3442

2N 5769

Page
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DIODES

GERMANIUM DIODES

Point-contact diodes

MAXIMUM RATINGS (Tamy = 25°C) TYPICAL CHARACTERISTICS (T; = 25°C)
type H notes
= Up Urm Ir Iem Ur Ir In Ur
3 v v mA mA vooat s WA 3y

AA 112! 1 15 20 30 45 [ 095<15 10 12< 40 10 for use in low-resistance demodulator circuits
AA 113 1 60 65 25 50 |11 <16 10 180< 500 60 for use in high-resistance demodulator circuits
AA 116"

(OA 90) 1 20 30 30¢ 45 |1 <15 10 20<140 10 tor use in low-resistance demodulator circuits
AA 117

(OA 91) 1 90 115 504 150 12 <1.85 10 80<280 100 for general purposes
AA 118

(OA 95) 1 90 115 50 150 | 1.05<155 | 10 75<250 100 for use in phase-discriminator circuits
AA 119* 1 30 45 35 100 |15 <22 10 90< 350 45 for use in high-resistance rectifier circuits
AA 132 1 100 110 504 150 1.35<18 10 38<120 60 for general purposes
AA 137 1 30 40 20 25 |09 <15 10 13< 50 10 for use in AGC circuits
AAZ 102 1 25 30 30 30 [095<15 10 13< 40 10 for use in switchin circuits
OA 1154Q° 1 50 55 30 75 |12 <16 10 30<100 40 for use in ring-modulator circuits
OA 11612 1 130 140 20 75 14 <23 10 55<200 100 for general purposes

Gold-bonded diodes A

AA 135 1 20 30 150 500 <0.75 100 < 30 20 for general purposes
AA 136 1 50 60 150 500 <0.85 100 < 30 50 for general purposes
AA 139 1 20 20 200 400 <05 10 <100 20 for use in switching circuits
OA 11808 1 20 30 150 400 <0.75 100 <2 10 for use in switching circuits
OA 11828 1 80 100 150 500 <0.85 100 <2 60 for use in switching circuits
OA 1182D3 1 50 60 150 500 <0.85 100 < 30 50 for use in switching circuits

! Atso available in matched pairs.

i Also available in matched quads type 4-AAZ 10 for use in ring modulator circuits.

Not recommended for new designs.

“lravatlUp = OV,




< SILICON EXPITAXIAL PLANAR SWITCHING DIODES
&

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T, = 25°C)
type @ U | notes
= | P v U ! I E I 8 Uy (o] v [! [ [
E mh\;:lz v“ \7“ mFA n:: mc"“ mI:\ "::: . VR pFB at V" n’; a mFA ang, mnA
bandswitching diode for use
BA 243 2 20 100 1100 | 00| 15 | <2 |15 inv.ht-band, rr = max. 19
band: teh diode t

BA 244 2 20 100 1100 | 100| 15 | <2 |15 in i fopand. fr = max. 05 8
BAY 41 2 | 250 | 40 40 | 225 [ 600 | 1 | 200 50| 20 | <5 | 0 | <15 | 200 | 200 )
BAY 42 2 (250 | 60 60 | 225 | 600 | 1 | 200 50| 30 | <5 | 0 | <15 | 200| 200 | forusein
BAY 43 2 |25 | 80 80 | 225 | 600 | 1 | 200 50| 40 | <5 [ 0 | <15 | 200 | 200 | switching circuits
BAY 93 2 | 500 | 20 25 | 115 | 225 | 1 10| 00| 10 | <6 | 0| <15 10 10
1N 4148

(1IN 914) 2|50 | 75 | 100 | 200 | 450 | 1 10 |[5000| 75 | <4 | © <4'| 10
1N 4149

(1IN 916) 2|50 | 75 | 100 | 200 | 450 | 1 10 |5000| 75 | <2 | © <4 | 10
1N 4151

(BAY 95) 2 | 500 | 50 75 | 200 | 450 | 1 50 50 50 | 2| 0 <4 10 10 | for use in
1N 4154 fast switching

(BAY 94) 2 |50 | 25 35 [ 200 | 450 | 1 30| 100 25 | <4 | 0O <4 10 10 | (logic) circuits
1N 4446

(IN914A) |2 | 500 | 75 [ 100 | 200 [ 450 [ 1 | 20 |5000 | 75 | <4 | O <4 | 10
1N 4447

(IN916A) |2 | 500 | 75 | 100 [ 200 | 450 [ 1 [ 20 (5000 | 75 | <2 | O <4 | 10
1N 4448

(IN914B) |2 (500 | 75 | 100 | 200 | 450 [ 1 | 100 | 5000 | 75 | <4 [ © <4 | 10
1N 4449

(IN916B) |2 (500 | 75 [ 100 | 200 | 450 | 1 30 (5000 75 | <2 | O <4'| 10
N 125 2 | 300 | 50 150 1100 | 100 3 | <2 | 0

lUp=6V.RL = 1000
2 yalid provided that connection leads are kept at Ty < 25°C at a distance of 4 mm from the case.
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LOW-VOLTAGE Z-DIODES

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (Tomp = 25°C}
type E Prot IrRm R Tj Ur F | In U

3 Tam, = 25°C) max | clmw | max v max | mifc  ma | mac a ¥
ZF 0,7 4 400 250 0.35 150 065...0.75 10 —17 5 1 25
ZF 14 4 400 130 0.35 150 1.30... 150 20 —34 5 1 5
ZF 15 2 400 130 0.35 150 139... 161 25 —34 5 1 5
ZF 211 4 400 80 0.35 150 190...230 30 —5.1 5 1 5

SILICON PLANAR Z-DIODES
The stabilized voltages of types ZG correspond to the international series E12 with a tolerance of + 10%.
" MAXIMUM RATINGS TYPICAL CHARACTERISTICS (Tymp = 25°C)
c
type = Bt Iz . R T U rz I R Ur f

S | mw  [Mams =520 .oty | max. v mE nuEC M mp | = uA | maoat
G 27 2 400 92 0.35 150 24.. 31 100 —18 5 1 0.1
2G 33 2 400 73 0.35 150 29.. 37 100 —22 5 1 0.1
ZG 39 2 400 63 0.35 150 35... 43 100 —20 5 1 0.1
ZG A7 2 400 53 0.35 150 41.. 52 20 —14 5 1 0.1
ZG 58 2 400 46 0.35 150 50... 63 75 0.2 5 1 1 0.1
ZG 68 2 400 40 0.35 150 61... 75 15 28 5 2 1 0.1
ZG 82 2 400 32 0.35 150 73... 92 10 45 5 3.5 1 0.1
ZG 10 2 400 26 0.35 150 88... 11 15 7.0 5 5 1 0.1
ZG 12 2 400 21 0.35 150 10.7 ... 134 30 9.0 5 7 1 01
ZG 15 2 400 18 0.35 150 13.0... 185 55 13.0 5 10 1 0.1
2G 18 2 400 14.5 0.35 150 16.0 ... 20.0 80 165 5 10 1 0.1
ZG 22 2 400 12 0.35 150 196...244 100 205 5 12 1 0.1
G 27 2 400 9 0.35 150 241 ...300 120 245 5 14 1 0.1
ZG 33 2 400 7.3 0.35 150 296...36.3 120 245 5 17 1 0.1

1 Valid provided that connection leads are kept at Tamp = 25°C at a distance of 4 mm from the case.
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SILICON PLANAR Z-DIODES

The stabilized voltages of types ZF correspond to the international series E24 with a tolerance of +5%.

MAXIMUM RATINGS TYPICAL CHARACGTERISTICS (Tamp = 25°C)
type 2 § Iz T 2 Un Ur

S| W | Cmieo)| cb | e v max R Al gh | m=tuA [ maoa ¥
2F 2,7 2 400 9 0.35 150 25.. 289 85 —18 5 1 0.1
ZF 3 2 400 86 0.35 150 28.. 32 20 —20 5 1 0.1
ZF 33 2 400 7 0.35 150 31... 35 90 —21 5 1 0.1
ZF 36 2 400 7 0.35 150 34.. 38 95 —22 5 1 0.1
ZF 39 2 400 65 0.35 150 3.7... 41 20 —20 5 1 0.1
ZF 43 2 400 58 0.35 150 40 ... 48 920 —18 5 1 0.1
ZF 47 2 400 55 0.35 150 44 .. 50 85 —1.2 5 1 0.1
ZF 51 2 400 52 0.35 150 48 ... 54 70 —08 5 1 01
ZF 56 2 400 49 0.35 150 53.. 6.0 65 0.2 5 1 1 0.1
ZF 6,2 2 400 45 0.35 150 58... 66 25 14 5 1 1 01
ZF 6,8 2 400 41 0.35 150 64.. 72 15 28 5 2 1 0.1
ZF 75 2 400 37 0.35 150 71.. 79 10 3.7 5 20 1 01
ZF 8,2 2 400 33 0.35 150 7.7... 87 12 46 5 35 1 0.1
ZF 9,1 2 400 30 0.35 150 85.. 96 15 58 5 35 1 0.1
ZF 10 2 400 28 0.35 150 94 ... 106 20 7.0 5 5 1 0.1
ZF 1 2 400 25 0.35 150 104 ... 116 25 81 5 5 1 0.1
ZF 12 2 400 25 0.35 150 11.4..127 30 9.0 5 7 1 0.1
ZF 13 2 400 205 0.35 150 125 ... 140 40 10.8 5 7 1 0.1
ZF 15 2 400 19 0.35 150 138...155 55 13.0 5 10 1 0.1
ZF 16 2 400 17 0.35 150 153...17.0 60 145 5 10 1 0.1
ZF 18 2 400 15 0.35 150 16.8 ... 19.0 80 165 5 10 1 0.1
ZF 20 2 400 14 0.35 150 188...21.0 80 18.0 5 10 1 0.1
ZF 22 2 400 125 0.35 150 208 ... 23.0 90 20.5 5 12 1 0.1
ZF 24 2 400 " 0.35 150 228 ...256 100 220 5 12 1 0.1
ZF 27 2 400 10 0.35 150 254 ...286 120 220 5 14 1 0.1
ZF 30 2 400 9 0.35 150 28.4..31.6 120 245 5 14 1 0.1
ZF 33 2 400 8 0.35 150 31.3...345 120 245 5 17 1 0.1

! Valid provided that connection leads are kept at Tams = 25*C at a distance of 4 mm lrom the case.
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SILICON PLANAR Z-DIODES

The stabilized voltages of types ZPD 1s! to the inter | series E24 with a tolerance of + 5%
MAXIMUM RATINGS! TYPICAL CHARACTERISTICS (Tamp = 25°C)
type 2 U; T 1, Ur at Ug at
: Prorh ¢ = = at lzgsmA at Iz£5mA at 21§1mA at |lc=l.g mA Is=ﬁ|v¢,)0mA Ir = 01 uA

ZPD 2,7 2 430 160 135 25.. 29 75 (<83) <500 —9.. <1
ZPD 3 2 430 140 17 28... 32 80 (<90) <500 -9 .. <1
ZPD 33 2 430 130 108 31.. 35 80 (<90) <500 —8 <1
ZPD 36 2 430 120 101 34.. 38 80 (<90) <500 —8 <1
ZPD 39 2 430 110 92 37.. 41 80 (<90) <500 —7 .. <1
ZPD 43 2 430 100 85 40.. 46 80 (<90 <500 —6 ... <1
ZPD 4,7 2 430 90 76 44 ... 50 70 (<78 <500 —5... <1
ZPD 51 2 430 80 67 48.. 54 30 (<60 <480 —3.. <1 > 08
ZPD 56 2 430 70 59 52.. 60 10 (<40) <400 —2.. <1 > 1
ZPD 6,2 2 430 64 54 58... 66 4.8 (<10 <200 —1.. <1 > 2
ZPD 6,8 2 430 58 49 64.. 72 45 (< 8) <150 +2.. <1 >3
ZPD 75 2 430 53 44 70... 79 4 (<D < 50 +3.. <1 >5
ZPD 82 2 430 47 40 7.7.. 87 45 (< 7 < 50 +4.. <1 >6
ZPD 91 2 430 43 36 85.. 96 4.8 (<10) < 50 +5... <1 > 7
ZPD 10 2 430 40 33 94 ..106 52 (<15) < 70 +5... <1 > 75
ZPD 11 2 430 36 30 104 ... 116 (<20) < 70 +5... <1 > 85
ZPD 12 2 430 32 28 114 ...127 7 (<20) < 90 +6... <1 >9
ZPD 13 2 430 29 25 124 ... 141 9 (<25 <110 +7... <1 >10
ZPD 15 2 430 27 23 138..156 11 (<30) <110 +7.. <1 >N
ZPD 16 2 430 24 20 153 ... 171 13 (<40) <170 +8.. <1 >12
ZPD 18 2 430 21 18 16.8 ... 19.1 18 (<50 <170 +8... <1 >14
ZPD 20 2 430 20 17 18.8...21.2 20 (<50) <220 +8... <1 >15
ZPD 22 2 430 18 16 208...233 25 (<55) <220 +8... <1 >17
ZPD 24 2 430 16 13 228..256 28 (<80) <220 +8.. <1 >18
ZPD 27 2 430 14 12 251..289 30 (<80) <250 +8.. <1 >20
ZPD 30 2 430 13 10 28.0... 320 35 (<80) <250 +8... <1 >225
ZPD 33 2 430 12 9 31.0... 350 40 (<80) <250 +8... <1 >25

M 1V_amummmg that connection leads are kept al the specified ambient lemperature al a distance of 8 mm from the case.

st -

4Pt = soomw arT <25°C.




E SILICON MEDIUM POWER Z-DIODES

The stabilized voltages of types ZY correspond to the international series E24 with a tolerance of = 5%.

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (Tymp = 25°C)
o
type § N Iz 4 T 1 Un Ur

R IR LRl O I A . A S P e I
Y15 5 132 120 95 150 70.. 79 2 35 100 2 1 05
Zy 82 5 1.32 110 95 150 77.. 87 2 45 100 35 1 05
ZY 91 5 132 100 95 150 85.. 96 4 55 50 35 1 0.5
ZY 10 5 1.32 90 95 150 94...106 4 66 50 5 1 05
Y 11 5 1.32 82 95 150 104 .. 116 7 73 50 5 1 05
ZY 12 5 132 75 95 150 1.4..127 7 82 50 7 1 0.5
ZY 13 5 1.32 67 95 150 124 ... 141 10 9.2 50 7 1 05
ZY 15 5 1.32 60 95 150 138...158 10 105 50 10 1 0.5
ZY 16 5 1.32 56 95 150 153 ... 171 15 12 25 10 1 0.5
ZY 18 5 132 53 95 150 16.8 ... 19.1 15 13.2 25 10 1 05
Y 20 5 1.32 48 95 150 188 ...212 15 14.0 25 10 1 0.5
ZY 22 5 1.32 44 85 150 20.8...233 15 15 25 12 1 0.5
ZY 24 5 1.32 40 95 150 228 ...256 15 17 25 12 1 05
zy 27 5 1.32 35 95 150 25.1..289 15 19 25 14 1 0.5
ZY 30 5 1.32 31 95 150 280 ... 320 15 24 25 14 1 0.5
ZY 33 5 1.32 28 95 150 310..35 15 28 25 17 1 05

1 valid provided that connection leads are kept at Tamp = 25°C at a distance of 10 mm from the case.
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RECTIFIERS AND THYRISTORS

SILICON RECTIFIERS

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T; = 25°C)
@
type < Ur Ip max. at notes

= U:Im U);su |F;v |F:u I::n 'TCI: m‘:x, at k :Am‘

BA 157 5 400 0.4 2 15 150 13 5

BA 158 5 600 0.4 2 15 150 13 5

BA 159 5 1000 04 2 15 150 13 5

BY 127 5 1250 1 10 40 150 15 5 10

BY 133 5 1300 1600 1 10 50 150 1.3 2 5

BY 134 5 600 800 1 10 50 150 13 2 5

BY 135 5 150 200 1 10 50 150 13 2 5

BY 238 6 1200 1500 08 8 60 150 1 0.5 102

BYX 42/100T 7 100 120 10 40 80 155 11 10 60

BYX 42/200T 7 200 240 10 40' 80 185 11 10 60

BYX 42/300T 7 300 360 10 40 80 155 1.1 10 60

BYX 42/400T 7 400 480 10 40' 80" 155 11 10 60

2AtUs = 900 V.

1 Applied in haif-wave rectifier circuits in case BRypyja =

30°C/W is not exceeded. Applied up 10 Tamp 85°C in case the rectitier is mounted on 2 mm Al heatsink of 12.5 x 12.5 cm?,

MAXIMUM RATINGS

TYPICAL CHARACTERISTICS (T) = 25°C)

type 2 lrav Ug In
% U’;“ u'\‘f“ (Tamb i 75°C) ‘F:" 'FAS“ .T{’; m‘i’u‘ at IAF m“an. at l‘“,"
1N 4001 5 100 100 1 10 50 175 13 2 5 100
1N 4002 5 200 200 1 10 50 175 13 2 5 200
1N 4003 5 400 400 1 10 50 175 13 2 5 400
1N 4004 5 600 600 1 10 50 175 13 2 5 600
1N 4005 5 800 800 1 10 50 175 13 2 5 800
1N 4006 5 1000 1000 1 10 50 175 13 2 5 1000
1N 4007 5 1300 1300 1 10 50 175 13 2 5 1300
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SILICON THYRISTORS
MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T, = 25°C)
@
type £ Irsm I lar Ugr

S| | R | ome | oma - max gy P max o WP

ST 1031 8 100 100 ¥ (15) 20 40<100 20 6 3 6
ST 10312 8 200 200 ¥ (15) 20 40<100 20 6 3 6
ST 10313 8 300 300 K 15 20 40<100 20 L] 3 6
ST 103/4 8 400 400 * (15 20 40<100 20 6 3 6
ST 103/5 8 500 500 L (15) 20 40<100 20 6 3 6
ST 1036 8 600 600 x (15) 20 40<100 20 6 3 6
ST 1081 9 100 100 & (50) 80 60 100 12 3 12
ST 1082 9 200 200 & (50) 80 60 100 12 3 12
ST 108/3 9 300 300 6 (50) 80 60 100 12 3 12
ST 108/4 9 400 400 6 (50) 80 60 100 12 3 12
ST 108/5 ] 500 500 6 (50) 80 60 100 12 3 12
ST 108/6 9 600 600 e (50) 80 60 100 12 3 12
TO,8N/ 50T 10 50 50 1 15 17 40 10 10 3 10
TO,8N/100T 10 100 100 1 15 17 40 10 10 3 10
T0,8N/200T 10 200 200 ' 1 15 17 40 10 10 3 10
TO,8N/300T 10 300 300 1 15 17 40 10 10 3 10
TO,8N/400T 10 400 400 1 15 17 40 10 10 3 10
T3N/ 50T " 50 50 3 20 40 15 10 3 10
T3NHOOT " 100 100 3 20 40 15 10 3 10
T3N/200T 1 200 200 ¥ 20 40 15 10 3 10
T3N/300T 1" 300 300 3 20 40 15 10 3 10
T3N/400T 1 400 400 3 20 40 15 10 3 10
T15N/ 50T 12 50 50 15 120 50 40 10 3 10
T15N/100T 12 100 100 15' 120 50 40 10 3 10
T15N/200T 12 200 200 15 120 50 40 10 3 10
T15N/300T 12 300 300 15' 120 50 40 10 3 10
T15N/400T 12 400 400 15' 120 50 40 10 3 10

1Tcase = max 60°C.
2Tcage = max 75°C.
3Tcase = max 80°C.
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TRANSISTORS

GERMANIUM LOW- AND MEDIUM-POWER ALLOY TRANSISTORS

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (Tj = 25°C)
o
type E} -] R Ucesat notes

T | £ | Ucso |Uceo | Ugso le n Pyot thic tr h bei 'c " bei o

(3| V[V V|~ C [ mw [ B |z e mA | Mmax A
AC 125 Pl13| 3 (12|10 |o2 |9 | 68| 04 | 17| 75.175] s0 = ;
AC 128 Pl 32 [12 |10 [02 | 9 | 169 04 | 23 [125 30| 20 Fi= 4 fmax 1008
AC 125(2) P(13| 32 |12 | 12 [o25]| 75 | 125 | 04) | 15 | s0..250| 50 F = 4 (max. 10) d8
AC125F@ | P |13| 32 |12 | 12 [025| 75 | 125 | 04 | 15 [ 50 2%0]| 50 F = Smax 548
AClzKan [P [13) 40 |12 | 12 |025| 75 [ 125 | ©4) | 15 [ 500250 50 | 025 | 01 - eem 2o
AC125Uz) | P 13| 80 |12 | 12 |025| 75 | 125 | 4 | 15 | 50 250| 50 | 025 | o4
AG 1282 Pl1| 32 [16 |10 |1 | 9 1000005 | 15| 5.2 300 | o5 | 1 ;
AC 176 N|1a| 32 |18 101 9 | 1000‘ | 005 | 3 | 50..250| 300 [ o | 1 | C°mPlementary pair
AG 128K Pl16( 32 (18 | 10 |1 | 90 | 1000 005 | 15 | 50..250 | 300 | o5 | 1
AC 176K N(16] 3 |18 |10 |1 |9 |1000| 00s5| 3 | 50..250| 300 | 05 | 1 | Complementary pair
AC 128(z)" Plw| 3 | 1610 |1 | 75 |1000] 005 | 15| 50..250 200 | 06 | 1
AG 187 Nf1] 25 15|10 |1 |9 [1000]005 |3 [100.50( 300]| o6 | 1 -
AC 188 Pl1a| 25 |15 | 10 |1 %0 | 1000 [ 005 | 15 |100..500 | 300 | 0§ | 1 | Complementary pair
AC 187K NI 25 [15| 10 [1 |90 |1000 | 0055| 3 |100..500 | 300 | 06 | 1
AC 188K Pl | 25 [15 | 10 |1 90 | 1000* [ 0055 | 15 |100.. 500 | 300 | 06 1 | complementary pair

1 Also available in groups harg. AC 125U(z) AC IE(ZL AC 125F(IJ, AC 125K(z), AC 128(z)
2 Also available in maiched pairs. Vi Vil

deeazme [io...ruul ..150] bml 75.. 150]1:5 250 |




GERMANIUM ALLOY POWER TRANSISTORS

@ - MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T} = 25°C)
z2le
type g B f Ucgsat f notes
=l IR R W | e | e k| ok
ASZ 15" P |18 100 | 60 40 8 920 26 2 0.2 15...30 6 04 10 | t,,= max. 27 us,
ASZ 16" P |18 60 | 32 2 8 920 26 2 025 | 35..80 6 04 10 | t,y= max. 30 us,
ASZ 17 P |18 60 | 32 20 8 90 26 2 022 | 20...45 6 04 10 |at I,=1A
ASZ 18 P |18 100 | 32 40 8 20 26 2 022 | 20..65 6 04 10
ASZ 1015 P |18 80 | 60 | 40 |6 90 225 2 0.2 15...30 6 1 8
ASZ 1016' P |18 60 | 32 20 6 90 225 2 025 | 35..80 6 1 6
ASZ 1017" P |18 60 | 32 20 6 90 25 2 022 | 20...45 6 1 6
ASZ 1018' P |18 80 | 32 40 6 90 25 2 022 | 20...65 6 1 6
0C 26':2 P |18 40 | 20 10 35 90 225 2 016 | 20..55 1 0.8 3
1 Aiso available in maiched pairs.
Nol recomm: for new designs.
3 Tease 25°C.
GERMANIUM MESA TRANSISTORS
© MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T) = 25°C)
2 @
type ° £ |y U f T Prot R 1 G, F | notes
S i el el P B 0 I 1V . S
AF 106 P |15 |25 18 0.3 10 90 60 075 [220 | 175 14 55 75 200 | for use in v.n.f-band to 260 MHz
AF 139 P15 |20 | 15 | 03 | 10 90 60 075 |550 | 11 9 7 8.2 | 800 | for use in uh.t-band to 880 MHz
AGp = 60dBat f = 35 MHz
AF 2002 P17 |25 03 10 20 145 0.45 29 35 :O'r;b:: in i.{. amplifier stages of
v-receivers
AF 2012 P |17 |25 03 10 90 | 145 045 30 28 35 "3_'{:::*::’;’- amplifier stages of

1 Tamp = 25°C.

2 Not recommended lor new designs.
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GERMANIUM MESA TRANSISTORS

o MAXIMUM RATINGS TYPICAL CHRACTERISTICS (T, = 25°C)
type 3 & G, F notes
S| £ [Yees|Usto |Ueso | i [ T [Pt | Ruwa | 1 8  ad B at mm:
,w: 3 v v v mA °C mw °CImW| MHz typ. min. typ. max.
fi h.f. lifi
AF 239 P15 120 (15103 (10 |90 | 60 | 075) 700 | 145 | 115 | 5 | 6 | goo | chuse munt preampirier
AF 2395 P15 120 (15 (03 |10 |90 | 