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_ Astatic Microphone Cartridges and Accessories

Replacement Microphone Cartridges

MC-151
MC-127 MC-451
MC-151 Replacement for Astatic Models T-3, JT-30,
JT-30F, JT-40, 200, 241, CX and CX-1.
MC-127 Replacement for Astatic Models T-3C,
JT-30cC, JT-30CF, JT-40C, CC, CC-1,
VC and VC-1.
MC-451 Replacement for Astatic Models
10M5 and 11M5.
MC-563 Replacement for Astatic Models DN-50,
DN-HZ, DN-500, DN-MZ and 10-DA.
MC-320 Replacement for Astatic Model D-104

(Crystal).

MC-558
MC-559-2

MC-564-1

MC-560

MC-321 Replacement for Astatic Model D-104C
(Ceramic).
MC-558* Replacement for Astatic Model 332.

MC-559-2* Replacement for Astatic Model 331.

MC-560* Replacement for Astatic Models 335H
and 335L.
MC-564-1 Replacement of Astatic Models 531,

TMD-107, and TMD-107-E.

*Microphone without screw fastened caps should be
returned to factory for repairs.

Microphone Accessories

TG and TU Conversion Kits

See page 16.

Switch Connectors

MODEL SC-11 SWITCH CONNECTOR (less cable):
Bright chrome with standard receptacles to receive the
interchangeable connector used on many Astatic
microphones, Also have connection for standard con-
centric cable connector. Used with Astatic microphone
Models T-3, DN-HZ, 10-C, 10-DA, and D-104.

MODEL SC-12 SWITCH CONNECTOR (less cable):
Same as SC-11 except for use with Astatic microphone
Model DN-50 and 77L.

Neck Cord and Tie Clip

MODEL NC-40 NECK CORD and TC-40 TIE CLIP: Made
especially to convert Astatic 840 Series Microphone
from hand held to lavalier use.

Transformer

MODEL LT-6 TRANSFORMER: Matches low impedance
microphones to high impedance of amplifier. Permits
use of long cable with minimum signal loss. Eliminates
high frequency loss and objectionable hum pickup
where long length of microphone cable is required.
Completely shielded, sturdy construction, finished in
opalescent gray. Furnished complete with sAmphenol
91-852 and 75-MCIF connectors. Input: 30-50 ohms or
150-250 ohms. Output: High impedance (EIA 40,000
ohms). Response: 20-20,000 Hz+1 db.

Baby Boom
MODEL ABB: Attaches to any adjustable microphone
stand. All chrome, including counterweight.

(continued on page 18)
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Low Cost Programmable
Operational Amplifier

The MC3476 is a low cost selection of the popular industry standard
MC1776 programmable operational amplifier. This extremely versatile
operational amplifier features low power consumption and high input
impedance. In addition, the quiescent currents within the device may be
programmed by the choice of an external resistor value or current source
applied to the Iget input. This allows the amplifier's characteristics to be
optimized for input current and power consumption despite wide variations in
operating power supply voltages.

* +6.0 Vto £18 V Operation

* Wide Programming Range

® Offset Null Capability

* No Frequency Compensation Required
® Low Input Bias Currents

® Short Circuit Protection

Resistive Programming
(See Figure 1)

Rset to Ground

R gset to Negative Supply

(Recommended for supply voltage
less than 6.0 V)

71) Vee

Order this document by MC3476/D

MC3476

LOW COST PROGRAMMABLE
OPERATIONAL AMPLIFIER

SEMICONDUCTOR
TECHNICAL DATA

P1 SUFFIX
PLASTIC PACKAGE
CASE 626

PIN CONNECTIONS

%

Offset Null Iset

Invert [2]
Input
Noninvert

Vee
6] Output

VEE

Offset Null

Rset
Vee-06-V
VEE lset = cC EE
Rset
Typical R gt Values Typical R gt Values
Ve VEE | lset=15HA | Iset =15 pA Vce VEE | lset = 15 WA | Iget =15 A
6.0V 3.6 MQ 360 kQ +1.5V 1.6 MQ 160 kQ
10V 6.2 MQ 620 kQ +3.0V 3.6 MQ 360 kQ
12V 7.5MQ 750 kQ +6.0V 7.5MQ 750 kQ
15V 10 MQ 1.0 MQ +15V 20 MQ 2.0 MQ

Active Programming

FET Current Source Bipolar Current Source

(Top View)

7
2
2 INJP Vee 5 6
6
3 0 3
o 40 VEg
40 VEg 8 Q
8
Ve VB ORDERING INFORMATION
V|
EE R% Operating
VEE Device Temperature Range Package
Pins not shown are not connected. MC3476P1 Ta = 0° to +70°C Plastic DIP
0 Motorola, Inc. 1996 Rev 1



MC3476

MAXIMUM RATINGS (Tp = +25°C, unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voltages Vce, VEE +18 Vdc
Input Differential Voltage Range VIDR +30 Vvdc
Input Common Mode Voltage Range VICR Vce, VEE Vvdc
Offset Null to VEg Voltage Voff — VEE 0.5 Vvdc
Programming Current Iset 200 HA
Programming Voltage Vset (Vcc-0.6V) | Vvdc

(Voltage from Iggt Terminal to Ground) toVce

Qutput Short Circuit Duration (Note 1) tsc Indefinite sec
Operating Ambient Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —55 0t +125 °C
Junction Temperature T) 150 °C

NOTES: 1. Short circuit to ground with Igg¢ < 15 pA. Rating applies up to ambient temperature of +70°C.
Representative Schematic Diagram

8¢ Iset 7

Wl ) - e

A j N
20- 50
Inputs

30
+
20k 100
j F [ 6
30pF L 20 Output

B R -
Offset Null 1 | 50
50
10k 10k % P{ }j

o

PN

[

4
© VEE

Voltage Offset Null Circuit Transient Response Test Circuit

‘ 70 Vee

D—QVO

Pins not shown are
= not connected.

2 MOTOROLA ANALOG IC DEVICE DATA



MC3476

ELECTRICAL CHARACTERISTICS (Vcc =+15V, VEE =— 15V, Iget = 15 PA, Tp = +25°C, unless otherwise noted).

Characteristic Symbol Min Typ Max Unit
Input Offset voltage (Rg < 10 kQ) Vio mV
Tp = +25°C - 2.0 6.0
0°C < Tp < +70°C - - 75
Offset Voltage Adjustment Range VIOR - 18 - mV
Input Offset Current o nA
Ta = +25°C - 20 25
Ta = +70°C - - 25
Ta=0°C - - 40
Input Bias Current B nA
Tp =+25°C - 15 50
Ta = +70°C - - 50
Tp=0°C - - 100
Input Resistance T - 5.0 - MQ
Input Capacitance Cj - 2.0 - pF
Input Common Mode Voltage Gain VICR +10 - - \Y
0°C < Tp <+70°C
Large Signal Voltage Gain AvoL VIV
RL=210kQ, Vo =10V, Tp = +25°C 50 k 400 k -
RL=210kQ, Vo =10V, 0°C < Tp < +70°C 25k - -
Output Voltage Range VOR \Y
RL 210kQ, Ta = +25°C +12 +13 -
RL = 10kQ, 0°C < Tp < +70°C 12 - -
Output Resistance o - 1.0 - kQ
Output Short Circuit Current Isc - 12 - mA
Common Mode Rejection CMR 70 90 - dB
Rg <10kQ, 0°C < Tp < +70°C
Supply Voltage Rejection Ratio PSRR - 25 200 puviv
Rg <10 kQ, 0°C < Tp < +70°C
Supply Current Icc [EE MA
Tp =+25°C - 160 200
0°C < Tp <+70°C - - 225
Power Dissipation Pb mw
Tp = +25°C - 4.8 6.0
0°C < Tp <+70°C - - 6.75
Transient Response (Unity Gain)
Vin =20 mV, R = 10 kQ, C|_ = 100 pF
Rise Time tTLH - 0.35 - us
Overshoot 0s - 10 - %
Slew Rate (R|_ = 10 kQ) SR - 0.8 - V/us

MOTOROLA ANALOG IC DEVICE DATA 3




MC3476

Figure 1. Set Current versus Set Resistor

Figure 2. Positive Standby Supply Current

versus Set Current

10M e — < 1000 = :
= veez oy = +6.0V<Veo< 15V
— ~ EE=~ i -60V2Vgg2-15V
G W Rset 1o VEE [ -
z 10M = o — Vg =+15V X 100
S H= VEp=-15V 3
5 ¥ >
% N Rset to GND E
a S LA 5
& 10M > 3 10
Ll H >
w o
- < [m)
B & Z
o 100k » 10
w
>
=
w0
10k g o1
0.1 1.0 10 100 0.01 0.1 1.0 10 100
Iset, SET CURRENT (UA) Iset, SET CURRENT (UA)
Figure 3. Open Loop versus Set Current Figure 4. Input Bias Current versus Set Current
107 e 100 ; =
Vee = +15V PR ——
s veesisy < +60V<Voo<+5V
< LR =10 ﬁl - ~ = -6.0V=Vgg=-15V
< 6 A |
10
o £ 10
3 = S Z
= A 2] p~
é i = //'
S 105 o~ 5
4 £ 10
Q 7~ —
=3 =
104 01
0.1 1.0 10 100 0.01 1.0 10 100
Iset, SET CURRENT (pA) Iset, SET CURRENT (pA)
Figure 5. Slew Rate Figure 6. Gain Bandwidth Product
versus Set Current versus Set Current
10 . 10M :
< i £
= — _
3) | Vcc=+15V
1 > -
7z 10 “ 3 10M == VEE= 15V
s Voo =+15V &
w VEp=-15V z
'<T: EE E —",
@ 01 o = 100k =
= 2 =
w = >
» A = =~
o =z
o 001 - 5 10k
=
5
0.001 & 1.0k
0.01 0.1 1.0 10 100 0.1 1.0 10 100
Iset, SET CURRENT (pA) Isgt, SET CURRENT (pA)
4 MOTOROLA ANALOG IC DEVICE DATA



Figure 7. Output Voltage Swing
versus Load Resistance

MC3476

Figure 8. Output Voltage Swing
versus Supply Voltage

30 40
5
g Pz s 3%
3o 2 7 Q 2
X =
59 5 28
= [41]
4= 18 Q 2 lset = 1.5 LA //
Fow 5 50 R =50k J
=2 S ~
>
E g 12 5 16 //
=> o P
g Ve = +15V 5 12 7
L 60 VEE=-15V 2 80 .
ISet=15 HA = 4.0 /
. T X
1.0k 10k 100k 1.0M 0 20 40 60 80 10 12 14 16 18 20
RL, LOAD RESISTANCE (Q) Ve, IVEE], SUPPLY VOLTAGES (V)
5
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MC3476

OUTLINE DIMENSIONS

P1 SUFFIX
PLASTIC PACKAGE
CASE 626-05
ISSUE K
NOTES:

|'|_| |J'|_| |J1| |JI 1. DIMENSION L TO CENTER OF LEAD WHEN
i i FORMED PARALLEL.

8 5 2. PACKAGE CONTOUR OPTIONAL (ROUND OR

SQUARE CORNERS).
D 3. DIMENSIONING AND TOLERANCING PER ANSI
—B— Y14.5M, 1982.
O1 MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX

9.40 | 10.16 | 0.370 | 0.400
610 | 6.60 | 0.240 | 0.260
394 | 445 | 055 | 0175
038 | 051 | 0.015 | 0,020
1.02 | 178 | 0.040 | 0070
254 BSC 0.100BSC

076 | 1.27 | 0,030 | 0.050
020 | 030 | 0.008 | 0012
292 | 343 | 0415 | 0135
7.62 BSC 0.300 BSC

— [ 0o —T 10°
076 | 101 | 0030 | 0.040

NOTE 2 —A—

e—— | —>

=l =l [l Pl Ol = ol (] i (W (@ (o=l B3

SEATING
PLANE

—~lo :K M

H G
|9[20130005®[T]A @ |8 @)
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MC3476

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
datasheets and/or specifications can and do vary in differentapplications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

MOTOROLA ANALOG IC DEVICE DATA 7




MC3476

How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 or 602—-303-5454 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298

@ MOTOROLA
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2N5457, 2N5458

Preferred Device

JFETs - General Purpose
N- Channel - Depletion

N-Channel Junction Field Effect Transistors, depletion mode (Type ON Semiconductor”
A) designed for audio and switching applications.

_ ) http://onsemi.com
¢ N-Channel for Higher Gain

¢ Drain and Source Interchangeable 1 DRAIN
¢ High AC Input Impedance
* High DC Input Resistance
* Low Transfer and Input Capacitance GATE
¢ Low Cross-Modulation and Intermodulation Distortion

¢ Unibloc Plastic Encapsulated Package

2 SOURCE
MAXIMUM RATINGS TO-92
CASE 29
Rating Symbol Value Unit 1 STYLE 5
2
Drain-Source Voltage Vps 25 Vdc 3
Drain- Gate Voltage Vpg 25 Vdc MARKING DIAGRAMS
Reverse Gate - Source Voltage VGsr -25 Vdc / ~J 2 ~J
Gate Current IS 10 mAdc 2N 2N
5457 5458
Total Device Dissipation Pp YWW YWW
@ Ta =25°C 310 mwW
Derate above 25°C 2.82 mw/°C u uu u \Q
Operating Junction Temperature T; 135 °C
Y = Year
Storage Temperature Range T, - 65 to +150 °C
9 P 9 stg WW = Work Week
ORDERING INFORMATION
Device Package Shipping
2N5457 TO-92 5000 Units/Box
2N5458 TO-92 5000 Units/Box
Preferred devices are recommended choices for future use
and best overall value.
0 Semiconductor Components Industries, LLC, 2003 1 Publication Order Number:

February, 2003 - Rev. 4 2N5457/D



2N5457, 2N5458

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic | Symbol | Min | Typ | Max | Unit |
OFF CHARACTERISTICS
Gate- Source Breakdown Voltage (Ig = -10 yAdc, Vps =0) | V(BR)GSS -25 - - Vdc
Gate Reverse Current (Vgs = -15 Vdc, Vpg = 0) lgss - - -1.0 nAdc
(Vgs = -15 Vdc, Vpg =0, Ta = 100°C) - - -200
Gate-Source Cutoff Voltage 2N5457 VGs(off) -0.5 - -6.0 Vdc
(Vps = 15 Vdc, ip = 10 nAdc) 2N5458 -1.0 - -7.0
Gate-Source Voltage Vas - Vdc
(Vps = 15 Vdc, ip = 100 pAdc) 2N5457 - -2.5 -
(Vps = 15 Vdc, ip = 200 pnAdc) 2N5458 -3.5 -
ON CHARACTERISTICS
Zero-Gate-V oltage Drain Current (Note 1) 2N5457 Ibss 1.0 3.0 5.0 mAdc
(Vps =15 Vdc, Vgs = 0) 2N5458 2.0 6.0 9.0
DYNAMIC CHARACTERISTICS
Forward Transfer Admittance (Note 1) 2N5457 |Ys] 1000 3000 5000 umhos
(Vps =15 Vdc, Vgs = 0, f = 1 kHz) 2N5458 1500 4000 5500
Output Admittance Common Source (Note 1) (Vps = 15 Vdc, Vgs =0, f = 1 kHz) [Yosl - 10 50 umhos
Input Capacitance (Vps =15 Vdc, Vgs =0, f =1 kHz) Ciss - 4.5 7.0 pF
Reverse Transfer Capacitance (Vps =15 Vdc, Vgs =0, f =1 kHz) Crss - 15 3.0 pF

1. Pulse Width <630 ms, Duty Cycle < 10%.

http://onsemi.com
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Ip, DRAIN CURRENT (mA)
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2N5457, 2N5458

TYPICAL CHARACTERISTICS

For 2N5457 Only

14
‘\ HINAREL
Vps=15V
12 DS ]
_ \\ Vas=0
2 10 f=1kHz |||
S 8 \\
o N
& N,
[22]
S 6 N
= N
w N
=Z 4 N
N
2 ™ ~
\\~.
0
0.001 0.01 0.1 1.0 10
Rs, SOURCE RESISTANCE (Megohms)
Figure 1. Noise Figure versus Source Resistance
T T T T | 1.2 T
Vespn = -1.2V Vgs=0V Vs = -1.2V
1.0
<
=
-02V— & 08
w
% Vps = 15\7
0.6
04V S /
=
| & 04 A
-0.6 V a /
I
0.8 V| 0.2 //
1.0V "
| 0 ]
5 10 15 20 25 -1.2 -0.8 -0.4

Vbs, DRAIN-SOURCE VOLTAGE (VOLTS)
Figure 2. Typical Drain Characteristics

Figure 3. Common Source Transfer Characteristics

http://onsemi.com
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Ip, DRAIN CURRENT (mA)

Ip, DRAIN CURRENT (mA)

2N5457, 2N5458

TYPICAL CHARACTERISTICS
For 2N5457 Only

5 Vea 20V 5 I I I
@s Vasio) = -35 V
4 = 4
Vs = -35 V f— /
3 - B 3
-1V = /
3 Vps=15V
/ = /
2 é 2 /
e
2V o /
1 1 /'
-3V
0 : 0 —
0 5 10 15 20 25 -5 -4 -3 -2 -1
Vps, DRAIN-SOURCE VOLTAGE (VOLTS) Vs, GATE-SOURCE VOLTAGE (VOLTS)
Figure 4. Typical Drain Characteristics Figure 5. Common Source Transfer
Characteristics
10 | | 10 T T
VGS(Oﬁ) = -5.8 Vv
Vgs=0V ] [
8 8
VGS(Off) = -58 Vv :é?
/ -1V = /
6 — g 6
i
/ / 5 Vps=15V /
/ / 2V 3
s —— = 4
<C
//,/ x
-3V a /
2 - 2 A
-4V
[ -5V
0 0 —
0 5 10 15 20 25 -7 -6 -5 -4 -3 -2 -1
Vps, DRAIN-SOURCE VOLTAGE (VOLTS) Vgs, GATE - SOURCE VOLTAGE (VOLTS)
Figure 6. Typical Drain Characteristics Figure 7. Common Source Transfer
Characteristics

NOTE: Note: Graphical data is presented for dc conditions. Tabular data is given
for pulsed conditions (Pulse Width = 630 ms, Duty Cycle = 10%). Under
dc conditions, self heating in higher Ipsg units reduces Ipss.

http://onsemi.com
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2N5457, 2N5458

PACKAGE DIMENSIONS

TO-92 (TO-226)
CASE 29-11
ISSUE AL

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R
IS UNCONTROLLED.
4. LEAD DIMENSION IS UNCONTROLLED IN P AND
BEYOND DIMENSION K MINIMUM.

—
VO
R

Al
|

PLANE — —

RS °
; L=

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX

0.175 | 0.205 4.45 5.20
0.170 | 0.210 4.32 5.33
0.125 | 0.165 3.18 4.19
0.016 | 0.021 | 0.407 | 0.533
0.045 | 0.055 1.15 1.39
0.095 | 0.105 242 2.66
0.015 | 0.020 0.39 0.50

4%

<|J(O|Z|r|R|[-|TDO|O|=|>

0500 | --- | 1270 | -
f 0250 | - | 635 | -—-
rC 0.080 | 0.105 | 204 | 266
:!l SECTION X-X XTT B W T s
1 . | 2 -
: N 0135 | - | 343 | -
—I N1
TYLES:
PIN1. DRAIN
2. SOURCE
3. GATE

http://onsemi.com
5



2N5457, 2N5458

ON Semiconductor and ..." are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make
changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death
may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

Literature Fulfillment : JAPAN : ON Semiconductor, Japan Customer Focus Center
Literature Distribution Center for ON Semiconductor 2-9-1 Kamimeguro, Meguro-ku, Tokyo, Japan 153-0051
P.O. Box 5163, Denver, Colorado 80217 USA Phone: 81-3-5773-3850
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada . . :

Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada ON Semiconductor Website - http://onsemi.com
Email: ONlit@hibbertco.com For additional information, please contact your local

les R ive.
N. American Technical Support : 800-282-9855 Toll Free USA/Canada Sales Representative

2N5457/D
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