
AMERICAN POWER DEVICES S3E D 073713S QDDDDn 1 / - t{~ a -7 

250mW, TC 

T C Z E N E R D I O D E S 

DO-7 Case 

Type Zener Voltage MIn. Max. Test Current Maximumt Dynamic Impedance 
Voltage Temperature Stability 

Temperature Range 
Typical Temperature Coefficient 

' T T Z7T@ '7T A V T J Max. 

V V mA n mV °C %1'C 1N821 
1N821A 
1N823 
1N823A 
1N825 

5.9 6.5 7.5 
15 
10 
15 
10 
15 

96 96 48 48 19 

-55 to+100 -55 to +100 -55 to +100 -55 to +100 -55 to +100 

.01 

.01 

.005 

.005 .002 
1N825A 
1N827 
1N827A 
1N829 1N829A 

5.9 6.5 7.5 
10 15 10 15 10 

19 9 9 5 5 

-55 to +100 -55 to +100 -55 to +100 -55 to+100 -55 to +100 

.002 

.001 

.001 

.0005 

.0005 

DO-7 Case 

020 * 002^ 096 tOll 

1 
T 

=34= 
1 

A 1 0 . 
MI*J MIN 

tZener impedance is derived from the 1kHz voltage created when A C current with RMS value of 10% of D C zener test current is 
superimposed on the test current. 

250 mW, TC DO-7 Case 

Typef Nominal Zener Voltage Test Current Maximumt Dynamic Impedance 
Voltage Temperature Stability 

Temperature Range 
Typical Temperature Coefficient 

V7+ I ZT Z7T@ ITT AVTT-Max. 
V mA a mV "C %fC 1N4765 

1N4765A 
1N4766 
1N4766A 

9.1 0.5 350 
68 

141 
34 
70 

0to+ 75 
-55 to +100 

0to+ 75 
-55 to +100 

0.01 
0.01 
0.005 
0.005 

1N4767 
1N4767A 
1N4768 
1N4768A 

9.1 0.5 350 
14 
28 
7 

14 

0to+ 75 
-55 to +100 

0 to + 75 
-55 to +100 

0.002 
0.002 
0.001 
0.001 

1N4769 1N4769A 1N4770 1N4770A 
9.1 

0.5 0.5 1.0 1.0 

350 
350 
200 
200 

3 7 68 141 

0to+ 75 -55 to +100 
0to+ 75 -55 to+100 

0.005 0.005 0.01 0.01 
1N4771 
1N4771A 
1N4772 
1N4772A 

9.1 1.0 200 
34 70 14 28 

0tp+ 75 -55fo+100 
0to+ 75 -55 to +100 

0.005 0.005 0.002 0.002 
1N4773 1N4773A 1N4774 1N4774A 

9.1 1.0 200 
7 

14 
3 
7 

0tO+ 75 
-55 to+100 

0 to + 75 
-55 to +100 

0.001 
0.001 
0.0005 
0.0005 

tStandard tolerance Is ± 5 % . 
tZener impedance Is derived from the 1kHz voltage created when A C current with RMS value of 10% of DC zener test current i 

superimposed on the test current. 

These silicon devices are low level, 
temperature-compensated, zener refer­
ence diodes. Oxide-passivated junc­
tions give long term stability and make 
these diodes highly reliable reference 
sources. Glass-enclosed construction 
provides a rugged, hermetically-sealed 
unit. 

DO-7 Case 

250 mW, TC DO-7 Case 

Type Zener\ MIn. /oftage Max. Test Current Maximum Dynamic Impedancet 
Voltage Temperature Stability 

Temperature Range 
Typical Temperature Coefficient 

vz Vz 'ZT zZT@l"ZT AVzr Max. 
V V mA n mV °C WC 1N3496 

1N3497 
1N3498 
1N3499 
1N3500 

5.9 6.5 7.5 15 
23 
9 
5 
2 

47 
0 to +75 

.005 

.002 

.001 

.0005 

.01 
superimposed on the test current. 

IPN= 0737135 0000020 511 
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AMERICAN POWER DEVICES SELECTION GUIDE 
APD devices cross-reference to Motorola part numbers. For applications where 

output voltages must remain within narrow limits during changes in input voltage, 
load resistance and temperature. 

TEMPERATURE COMPENSATED VOLTAGE REFERENCE DIODES 
Average Temperature Coefficient Over The Operating Range 

Nominal 
Zener 

Test 
Current 

Test 
Temperature 

Points 
0.01WC 0.005WC 0.002WC 0.001VC 0.0005WC 

Case Voltage 
V mAdc 

Test 
Temperature 

Points 
Type 

AVZ 
Max 
V 

Type 
AVz 
Max 
V 

Type 
AVZ 
Max 
V 

Type 
AVz 
Max 
V 

Type 
AVZ 
Max 
V 

Case 

6.2* 
6.2" 

7.5 
7.5 

A 
A 

1N821 
1N821A 

0.096 
0X196 

1N823 
1N823A 

0.048 
0.048 

1N825 
1N825A 

0.019 
0.019 

1N827 
1N827A 

0.009 
0.009 

1N829 
1N829A 

0.005 
0.005 

6.4 

0.5 
OJS 
1.0 
1.0 
2.0 
2.0 
4.0 
4.0 

B 
A 
B 
A 
B 
A 
B 
A 

1N4565 
1N4565A 
1N4S70 
1N4570A 
1M4575 
1N4575A 
1N4580 
1N4580A 

0.046 
0.099 
0.048 
0.099 
0.048 
0.099 
0.048 
0.099 

1N4566 
1N4566A 
1N4571 
1N4571A 
1N4576 
1N4576A 
1N4581 
1N4581A 

0.024 
0.050 
0.024 
0.050 
0.024 
0.050 
0.024 
0.050 

1N4567 
1N4567A 
1N4572 
1N4572A 
1N4577 
1N4577A 
1N4582 
1N4582A 

0.010 
0.020 
0.010 
0.020 
0.010 
0.020 
0.010 
0.020 

1N4568 
1N4568A 
1N4573 
1N4573A 
1N4578 
1N4578A 
1N4583 
1N4583A 

0.005 
0.010 
0.005 
0.010 
0.005 
0.010 
0.005 
0.010 

1N4569 
1N4569A 
1N4574 
1N4574A 
1N4579 
1N4579A 
1N4584 
1N4584A 

0.002 
0.005 
0.002 
0.005 
0.002 
0.005 
0.002 
0.005 

DO-7 

8.4 10 
10 A 

C 
1N3154 
1N3154A 

0.130 
0.172 

1N3155 
1N3155A 

0.065 
0.085 

1N3156 
1N3156A 

0.026 
0.034 

1N3157 
1N3157A 

0.013 
0.017 

... 

8.5 
0.5 
OJS 
1.0 
1.0 

B 
A 
B 
A 

1N477S 
1N4775A 
1N4780 
1N4780A 

0.064 
0.132 
0.064 
0.132 

1N4776 
1N4776A 
1N4781 
1N4781A 

0.032 
0.066 
0.032 
0.066 

1N4777 
1N4777A 
1N4782 
1N4782A 

0.013 
0.026 
0.013 
0.026 

1N4778 
1N4778A 
1N4783 
1N4783A 

0.006 
0.013 
0.006 
0.013 

1N4779 
1N4779A 
1N4784 
1N4784A 

0.003 
0.007 
0.003 
0.007 

9.0 
7.5 
7.5 
7.5 

B 
A 
C 

1N935 
1N935A 
1N935B 

0.067 
0.139 
0.184 

1N936 
1N936A 
1N936B 

0.033 
0.069 
0.092 

1N937 
1N937A 
1N937B 

0.013 
0.027 
0.037 

1N938 
1N938A 
1N938B 

0.006 
0.013 
0.018 

1N939 
1N939A 
1N939B 

0.003 
0.007 
0.009 DO-7 

9.1 
0.5 
0.5 
1.0 
1.0 

B 
A 
B 
A 

1N4765 
1N4765A 
1N4770 
1N4770A 

0.068 
0.141 
0.068 
0.141 

1N4766 
1N4766A 
1N4771 
1N4771A 

0.034 
0.070 
0.034 
0.070 

1N4767 
1N4767A 
1N4772 
1N4772A 

0.014 
0.028 
0.014 
0.028 

1N4768 
1N4768A 
1N4773 
1N4773A 

0.007 
0.014 
0.007 
0.014 

1N4769 
1N4769A 
1N4774 
1N4774A 

0.003 
0.007 
0.003 
0.007 

11.7 
7.5 
7JS 
7.5 

B 
A 
C 

1N941 
1N941A 
1N941B 

0.088 
0.181 
0239 

1N942 
1N942A 
1N942B 

0.044 
0.090 
0.120 

1N943 
1N943A 
1N943B 

0.018 
0.036 
0.047 

1N944 
1N944A 
1N944B 

0.009 
0.018 
0.024 

1N945 
1N945A 
1N94SB 

0.004 
0.009 
0.012 

Test Temperature Points 
A -55. 0,+25, +75,+100 
B 0. +25, +75 
C -55, 0, 25, +75, +100, +150 
D 0, +25, +70 
E -55, 0, +25, +75,+125 
F -55, 0, +75, +125,+185 
G +25. +75, +100 

APD CAN SELECT THE ABOVE PARTS T01% AND 2% TOLERANCES 
BURN-IN AND SPECIAL TESTING CAN ALSO BE PROVIDED AS REQUIRED 

IPN= 0737135 0000056 777 
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4 k 
SEMICONDUCTORS 

a m e r i c a n 

p o w e r d e v i c e s , i n c . 

1N821-1N829 
1N821A-1N829A 

500 mW temperature compensated 
zener reference diodes 
FEATURES 
• 6.2 V stable references 
•Guaranteed maximum%/ ec 
•Hermetically sealed glass package 

MAXIMUM RATINGS 
• Junction Temperature: -65°C lo +200°C 
• Storage Temperature: -65°C to +2006C 
• DC Power Dissipation: 500mW @ TL<50°C 
• Derate above 50°C: 3.33mW/°C 

These silicon devices are low-level, temperature compensated, zener 
reference diodes. Oxide-passivated junctions give them stability and 
make these diodes highly reliable reference sources. Glass-enclosed 
construction provides a rugged, hermetically sealed unit. 

ELECTRICAL CHARACTERISTICS @ TA= 25°C 

JEDEC 
TYPE 

NUMBER 

ZENER 
VOLTAGE 

(Note 1 and 4 ) 
Vz @ IZT 

ZENER 
TEST 

CURRENT 
Izt 

MAXIMUM 
ZENER 

IMPEDANCE 
(Note 3 and 4) 

Z » 

VOLTAGE 
TEMPERATURE 

STABILITY 
( i V z , MAX) 

- 5 5 * to + 1 0 0 * 
(Note 3 and 4) 

EFFECTIVE 
TEMPERATURE 

COEFFICIENT 

VOLTS mA OHMS mV % r c 

1 N 8 2 1 5.9 • 6.5 7.5 15 96 0.01 
1 N 8 2 1 A 5 . 9 - 6 . 5 7.5 10 96 0.01 
1 N 8 2 2 T 5.9 • 6.5 7.5 15 96 0.01 
1 N 8 2 3 5.9 • 6.5 7.5 15 48 0.005 

1 N 8 2 3 A 5.9 - 6.5 7.5 10 48 0.005 
1 N 8 2 4 T 5.9 • 6.5 7.5 15 48 0.005 
1 N 8 2 5 5.9 - 6.5 7.5 15 19 0.002 
1 N 8 2 5 A 5.9 - 6.5 7.5 10 19 0.002 

1 N 8 2 6 6 . 2 - 6 . 9 7.5 15 20 0.002 
1 N 8 2 7 5 .9 -6 .5 7.5 15 9 0.001 
1 N 8 2 7 A 5 .9 -6 .5 7.5 10 9 0 001 
1 N 8 2 8 6.2 • 6.9 7.5 15 10 0.001 
1 N 8 2 9 5.9 • 6.5 7.5 15 5 0.0005 

MECHANICAL 
CHARACTERISTICS 

0 107 MAX j5t! MA 
JL2SS! MIN 2SJ00 

£422 DlA 
O 66 

Z400 MIN 

F I G U R E 1 all d i m e n s i o n s In I N C H 
m m 

CASE: Hermetically sealed 
glass package (DO-7) 

FINISH: Corrosion resistant. 
Leads are tin plated. 

THERMAL RESISTANCE: 
250°C/W (typ) junction to 
ambient. 

POLARITY: Cathode banded. 
WEIGHT: 0.2 grams (typ). 

This ser ies a lso offered in D O - 3 5 p a c k a g e . 
Consu l t factory for availability. 

t Double anode Electrical specifications apply under both polarities 

Note 1 The zener impedance is derived from the 60 Hz ac voltage, which results when an 
ac current having an rms value equal to 10% of the DC zener current is superimposed 
on 1^. Zener impedance is measured at two points to insure a sharp knee al breakdown 
thus eliminating unstable devices. 

No te 2 The maximum allowable change over me entire temperature range, i e the diode 
voltage will not exceed the specified mV at any discrete temperature between ihe 
established limits. 

-1—i—r 3 v 
FEE_|„.|_j„.l_ 

F i g u r e 2 P O W E R D E R A T I N G 

IPN= 0737135 0000057 603 
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SEMICONDUCTORS 

a m e r i c a n 

p o w e r d e v i c e s , i n c . 

1N821-1N829 
1N821A-1N829A 

TYPICAL CHARACTERISTICS 

S 6 7 8 9 10 
OPERATING CURRENT fci (mA) 

Figure 3 CHANGE OF ZENER IMPEDANCE VERSUS CHANGE IN OPERATING CURRENT 

W :..:::.r"i:-"i: 

•li.ii'i-
:̂=: 'Ir̂ i: 

- . L 1 

If! IF! §;Pix: -. j e 

.Ih..', • I : :::ir*:: 
U J I , . : * 

-.TODS 

OPERATING CURRENT In (mA) 
Figure 4 CHANGE OF TEMPERATURE COEFFICIENT VERSUS CHANGE IN OPERATING CURRENT 

1NSZ1 SERIES 1N821A SERIES 

• -25°C 
'ZT 

-innorj XV/^/— tar | 

/ / 1 | 1 
iD -25 0 25 

,\'2, MAXIMUM VOLTAGE CHANCE (mVJ 
(fifiUfRMC 10 In • 7.5 mA| 

_.lfj0»c 

-55° 

'ZT 

/ / / 1 

\'l MAXIMUM V O H t S E CHANGE (mV) 
(fleintntet! lo IJT • 7.5 mA) 

Figure 5 ZENER CURRENT VERSUS MAXIMUM VOLTAGE CHANGE 

69 bennett street, lynn, ma 01905-3067 • tel.: 617 592-6090 • tax: 617 592-0677 
IPN= 0737135 0000058 54T 



TC ZENER DIODES 
250mW (cont.) 

Part# Nominal Zener Voltage Test Maximum Dynamic Voltage Temperature Temperature Typical Temperature 
Min. Max. Current Impedance Stability Range Coefficient 

V Z(V) IZR(MA) AVFJ MAXIMUM (MV) 'c T C (%/*C) 

1N821 5.9 6.5 7.5 15 96 -55/+100 .01 
1N821A 5.9 6.5 7.5 10 96 -55/+100 .01 
1N823 5.9 6.5 7.5 15 48 -55/+100 .005 
1N823A 5.9 6.5 7.5 10 48 -55/+100 .005 
1N825 5.9 6.5 7.5 15 19 -55/+100 .002 
1N825A 5.9 6.5 7.5 10 19 -55/+100 .002 
1N827 5.9 6.5 7.5 15 9 -55/+100 .001 
1N827A 5.9 6.5 7.5 10 9 -55/+100 .001 
1N829 5.9 6.5 7.5 15 5 -55/+100 .0005 
1N829A 5.9 6.5 7.5 10 5 -55/+100 .0005 

400mW & 500mW 
Part* Nominal Zener Test Maximum Dynamic Voltage Temperature Temperature Typical Temperature 

Voltage Current Impedance Stability Range Coefficient 
»Z(V) LZT<MA) ZZR® IZT AVJRRORIV) °c T C < W C ) 

1N4565 6.4 0.5 200 48 0/+75 .01 
1N4565A 6.4 0.5 200 99 -55/+100 .01 
1N4566 6.4 0.5 200 24 0/+75 .005 
1N4566A 6.4 0.5 200 50 -55/+100 .005 
1N4567 6.4 0.5 200 9.6 0/+75 .002 
1N4567A 6.4 0.5 200 20 -55+/100 .002 
1N4568 6.4 0.5 200 4.8 0/+75 .001 
1N4568A 6.4 0.5 200 9.9 -55/+100 .001 
1N4569 6.4 0.5 200 2.4 0/+75 .0005 
1N4569A 6.4 0.5 200 5.0 -55/+100 .0005 
1N4570 6.4 1.0 100 48 0/+75 .01 
1N4570A 6.4 1.0 100 99 -55+/100 .01 
1N4571 6.4 1.0 100 24 0/+75 .005 
1N4571A 6.4 1.0 100 50 -55/+100 .005 
1N4572 6.4 1.0 100 9.6 0/+75 .002 
1N4572A 6.4 1.0 100 20 -55/+100 .002 
1N4573 6.4 1.0 100 4.8 0/+75 .001 
1N4573A 6.4 1.0 100 9.9 -55+/100 .001 
1N4574 6.4 1.0 100 2.4 0/+75 .0005 
1N4574A 6.4 1.0 100 5.0 -55/+100 .0005 
1N4575 6.4 2.0 50 48 0/+75 .01 
1N4575A 6.4 2.0 50 99 -55+/100 .01 
1N4576 6.4 2.0 50 24 0/+75 .005 
1N4576A 6.4 2.0 50 50 -55+/100 .005 
1N4577 6.4 2.0 50 9.6 0/+75 .002 
1N4577A 6.4 2.0 50 20 -55/+100 .002 
1N4578 6.4 2.0 50 4.8 0/+75 .001 
1N4578A 6.4 2.0 50 9.9 -55/+100 .001 
1N4579 6.4 2.0 50 2.4 0/+75 .0005 
1N4579A 6.4 2.0 50 5.0 -55+/100 .0005 
1N4580 6.4 4.0 25 48 0/+75 .01 
1N4580A 6.4 4.0 25 99 -55/+100 .01 
1N4581 6.4 4.0 25 24 0/+75 .005 
1N4581A 6.4 4.0 25 50 -55/+100 .005 
1N4582 6.4 4.0 25 9.6 0/+75 .002 
1N4582A 6.4 4.0 25 20 -55+/100 .002 
1N4583 6.4 4.0 25 4.8 0/+75 .001 
1N4583A 6.4 4.0 25 9.9 -55/+100 .001 
1N4584 6.4 4.0 25 2.4 0/+75 .0005 
1N4584A 6.4 4.0 25 5.0 -55/+100 .0005 

SEMICONDUCTORS 

CALL US AT 617-592-6090 
OR FAX US AT 617-592-0677 

IPN= 0737135 0000115 035 I713S DQQD114 ITT 
27 


