






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,8 thru MZ939,A,8, 
MZ941,A,8 thru MZ946,A,8, MZ3154,A thru MZ3157,A (continued) 

ELECTRICAL CHARACTERISTICS (TA = 250 C unless otherwise noted 1 

Maximum Maximum 
Voltage Ambient Air Temperature Dynamic 

Referenee Motorola Change Test Coefficient Impad.nee 
Voltage at Type No. 6VZ (Voltsl Tamperatu ... %I"c ZZTOhms 

Test Current (Note 11 <Note 21 DC <Note 21 (Note 3) 

MZ821 0.096 0.01 

MZ823 0.048 0.005 

MZ825 0.019 0.002 15 

MZ827 0.009 0.001 
Vz = 6.2 V ± 5% 

MZ829 0.005 
-55,0, +25, 

OJlOO5 
@IZT=7.5mA 

MZ821A 0.096 
+75, +100 

0,01 

MZ823A 0.048 0.005 

MZ825A 0.019 0.002 10 
MZ827A 0.009 0.001 

MZ829A 0.005 0.0005 
MZ935 0.067 0.01 

MZ936 0.033 0.005 
MZ937 0.013 0, +25, +75 0.002 20 

MZ938 0.006 0.001 

MZ939 0.003 0.0005 

MZ935A 0.139 0.01 

MZ936A 0.069 
-55,0, +25, 

0.005 
Vz = 9.0 V ± 5% 

MZ937A 0.027 0.002 20 
@IZT=7.5mA 

MZ938A 0.013 
+75, +100 

0.001 

MZ939A 0.007 0.0005 

MZ935B 0.184 0,01 

MZ9368 0.092 0.005 

MZ9378 0.037 
-55,0, +25, 

0.002 20 

MZ938B 0.018 
+75,+100,+150 

0.001 

MZ9398 0.009 0.0005 

MZ941 0.088 0.01 

MZ942 0.044 0.005 

MZ943 0,018 0, +25, +75 0.002 30 

MZ944 0.009 0.001 

MZ945 0.004 0.0005 
MZ!I4f1 0.002 0.0002 

MZ941A 0.181 0,01 

MZ942A 0.090 0.005 
VZ= 11.7V±5% MZ943A 0.036 

-55,0, +25. 
0.002 

+75, +100 30 
@IZT=7.5mA MZ944A 0.018 0.001 

MZ945A 0.009 0.0005 

MZ946A 0.004 0.0002 

MZ941B 0.239 0,01 

MZ942B 0.120 0.005 

MZ943B 0.047 -55,0, +25, 0.002 
30 

MZ944B 0.024 +75,+150 0.001 

MZ945B 0.012 0.0005 
MZ946B 0.005 0.0002 

MZ3154 0.130 0,01 

MZ3155 0.065 -55,0,+25 0.005 
15 

MZ3156 0.026 +75,+100 0.002 
Vz = 8.4 V ± 5% MZ3157 0.013 0.001 

@IZT=10mA MZ3154A 0.172 0,01 

MZ3155A 0.086 -55,0,+25, 0.005 
15 

MZ3156A 0.034 +75,+100,+150 0.002 
MZ3157A 0.017 0.001 

3-1019 



MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,B thru MZ939,A,B, 
MZ941,A,B thru MZ946,A,B, MZ3154,A thru MZ3157,A (continued) 

-1000 

-500 
;; 
.!L200 
w 

~ -100 
:z: 
~ -50 

~ -20 
o 
~ -10 
> 
<l -5.0 

-2.0 

-1.0 

TYP lN941 SERIES 

TYP lN821 SERIES ..---
TYP lN935 SERIES 

EFFECTS OF NEUTRON DOSAGE 

FIGURE 1 - EFFECT OF NEUTRON DOSAGE ON REFERENCE VOLTAGE 
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FIGURE 3 - EFFECT OF NEUTRON DOSAGE ON IMPEDANCE 
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MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,B thru MZ939,A,B, 
MZ941,A,B thru MZ946,A,B, MZ3154,A thru MZ3157,A (continued) 

100,--r-T--:!==:::::r==::r==::::;:l 

FIGURE 4 

MAXIMUM VOLTAGE CHANGE versus 
AMBIENT TEMPERATURE 

75~--~--4-~-4----4---4--~H 

(with IZT = 7.5 mA ± 0.01 mAl 

These graphs can be used to determine the maximum voltage 
change of any device in the series over any specific temperature 
range. For example, a temperature change from 0 to +50oC 
will cause a voltage change no greater than +31 mV or - 31 
mV for MZ821 0 r MZ821A, as illustrated by the dashed lines 
in Figure 4 .. The boundaries given are maximum values. Ex· 
panded views of Maximum Voltage Change versus Ambient 
Temperature curves are shown on the standard data sheet 
lN821,A, IN823,A, IN825,A, IN827,A, IN829,A. 

-751------'--

The maximum voltage change, 6VZ, in Figures5and6isdue 
entirely to the impedance of the device. If both temperature 
and I ZT are varied, then the total voltage change may be ob
tained by adding 6VZ in Figure 5 or 6 to the tNZ in Figure 4 
for the device under consideration. If the device is to be 
operated at some stable current other than the specified test 
current, a new set of characteristics may be plotted by super
imposing the data in Figure 5 or 6 on Figure 4. -looL __ ~_+-_'--:~===r===±==::=J 
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ZENER CURRENT versus MAXIMUM VOLTAGE CHANGE 
(At Specified Temperatures) (See Note 5) 

MORE THAN 95% OF THE UNITS ARE IN THE RANGES INDICATED BY THE CURVES 

FIGURE 5 - MZ821 SERIES 
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FIGURE 6 - MZ821A SERIES 
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MAXIMUM ZENER IMPEDANCE versus ZENER CURRENT 
(See Note 3) 

MORE THAN 95% OF THE UNITS ARE IN THE RANGES INDICATED BY THE CURVES 

FIGURE 7 - MZ821 SERIES FIGURE 8 - MZ821A SERIES 
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MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,8 thru MZ939,A,8, 
MZ941,A,8 thru MZ946,A,8, MZ3154,A thru MZ3157,A (continued) 

MAXIMUM VOLTAGE CHANGE versus TEMPERATURE 
(With IZT = 7.5 mA ± 0.01 mAl 

FIGURE 9 - MZ935 thru MZ939 
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FIGURE 11 - MZ935B thru MZ939B 
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FIGURE 12 - ZENER CURRENT versus MAXI·MUM VOLTAGE 
CHANGE (at specified temperatures) (See Note 5) 

FIGURE 10 - MZ935A thru MZ939A 
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These graphs can be used to determine the maximum voltage 
change of any device in the series over any specific temperature 
range. For example, a temperature change from +25 to +500 C 
will cause a voltage change no greater than +22 mV or - 22 
mV for MZ935, as illustrated by the dashed lines in Figure 9. 
The boundaries given are maximum values. Expanded views 
of Maximum Voltage Change versus Ambient Temperature 
curves are shown on the standard data sheet lN935,A,B thru 
lN939,A,B. . . 

The maximum voltage change, tNZ, in Figure 12 is due en· 
tirely to the impedance of the device. If both temperature 
and IZT are varied, then. the total voltage change may be 
obtained by adding tNZ in Figu're 12 to the "'VZ in Figure 
9, 10, or 11 for the device under consideration. If the device 
is to be operated at some stable current other than the speci· 
fied test current, a new set of characteristics may be plotted 
by superimposing the data in Figure 12 on Figure 9, la, or 11. 

FIGURE 13 - MAXIMUM ZENER IMPEDANCE 
versus ZENER CURRENT (See Note 3) 

10MORE THAN 95% OF THE UNITS ARE IN THE RANGES INDICATED BYTHE CURVES 1000 MORE THAN 95% OF THE UNITS ARE IN THE RANGES INDICATED BY THE CURVES 
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MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,8 thru MZ939,A,8, 
MZ941,A,8thru MZ946,A,8, MZ3154,A thru MZ3157,A (continued) 

MAXIMUM VOLTAGE CHANGE versus AMBIENT TEMPERATURE 
IWith I ZT = 7.5 mA ± 0.01 mAl 

FIGURE 14 - MZ941 thru MZ946 FIGURE 15 - MZ941A thru MZ946A 
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FIGURE 16 - MZ941B thru MZ946B 
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FIGURE 17- ZENER CURRENT versus MAXIMUM VOLTAGE 
CHANGE (At specified temperaturos) (See Noto 5) 
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These graphs can be used to determine the maximum voltage 
change of any device in the series over any specific temperature 
range. For example, a temperature change from +25 to +50oC 
will cause a voltage change no greater than +29 mV or - 28 
mV for MZ941, as illustrated by the dashed lines in Figure 14. 
The boundaries given are maximum values. Expanded views 
of Maximum Voltage Change versus Ambient Temperature 
curves are shown on the standard data sheet 1 N941,A,B thru 
lN946,A,B. 
The maximum voltage change, t::.VZ, in Figure 17 is due en
tirely to the impedance of the device. I f both temperature 
and IZT are vaired, then the total voltage change may be ob
tained by adding "'VZ in Figure 17 to the "'VZ in Figure 14, 
15, or 16 for the device under consideration. If the device is 
to be operated at some stable current other than the specified 
test current, a new set of characteristics may be plotted by 
superimposing the data in Figure 17 on Figure 14, 15, or 16. 

1000 

FIGURE 18 - MAXIMUM ZENER IMPEDANCE versus 
ZENER CURRENT ISoe Note 3) 

MORE THAN 95% OF THE UNITS ARE IN THE RANGES INDICATED BY THE CURVES· 
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· . 

MZ821,A~ MZ823,A, MZ825,A, MZ827,A, MZ829,A,MZ935,A,8 thni MZ939,A,8, 
MZ941,A,8 thru MZ946,A,8, MZ3154,A thru MZ3157,A (continued) 

MAXIMUM VOLTAGE CHANGE versus AMBIENT TEMPERATURE 
(With IZT= 1.0 mA ± 0.01 mAl 

These graphs can be used to determine the maximum voltage 
change of any device in the series over any specific temperature 
range. For example, a temperature change from 0 to +500 C 
will cause a voltage change no greater than +42 mV or - 42 
mV for MZ3154, as illustrated by the dashed lines in Figure 
19. The boundaries given are maximum values. Expanded 
views of Maximum Voltage Change versus Ambient Temper
ature curves are shown on the standard data sheet lN3154,A 
thru lN3157,A. 

FIGURE 19 - MZ3154 thru MZ3157 
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The maximum voltage change, t>VZ, in Figure 21---!s due en
tirely to the impedance of the device. If both temperature 
and I ZT are varied, then the tot.1 voltage change may ~b
tained by adding t>VZ in Figure 21 to the t>VZ in Figure 19 
or 20 for the device under consideration. If the device is.to 
be operated at some stable current other than the specified 
test current, a new set of characteristics may be plotted by 
superimposing the data in Figure 21.on Figure 19 or 20. 

FIGURE 20 - MZ3154A thru MZ3157A 

200 

IZT = 10 ~A MZ3\54A 

./ 
/V" 

150 

V 
MZ3155A 

....--------
~ ~ 

MZ31~ - MZ3157A , 
~ -- , 

:'-- --- MZ3157A 

r--..... MZ3156A 

~ 
.......... 

~ 

'" MZ3155A __ 

"-
~ 

"" 

-100 

-150 

-200 
1I1Z3154A 

-55 50 100 150 
TA, AMBIENT TEMPERATURE (OC) 

FIGURE 22 - MAXIMUM ZENER IMPEDANCE 
versus ZENER CURRENT (See Note 3) 
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FIGURE 21 - ZENER CURRENT versus MAXIMUM 
VOLTAGE CHANGE (at specified temperatures) (See Note 5) 
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MZ821,A, MZ823,A, MZ825,A, MZ827,A, MZ829,A, MZ935,A,B thru MZ939,A,B, 
MZ941,A,B thru MZ946,A,B, MZ3154,A thru MZ3157,A (continued) 

RADIATION EFFECTS 

Standard Zener Diodes are inherently radiation resistant because 
of high doping levels. This is not the case in Temperature Compen· 
sated Zener Reference Diodes because standard diffused, forward
biased, P·N junctions having negative temperature coefficients are 
utilized to compensate for the positive temperature coefficient of 
the' zener die. Normally, the characteristic of the foward-biased 
P·N junction changes significantly with fast neutron dosage and 

NOTE 1: 

The Motorola listed types have electrical specifications identical to 
the IN ... counterpart, i.e., MZ821 is identical to lN821. 

NOTE 2: 

Voltage Variation (" VZ) and Temperature Coefficient 

All reference diodes are characterized by the "box method." This 
guarantees a maximum voltage variation (.6.VZ) over the specified 
temperature range, at the specified test current (lZT), verified by 
tests at indicated temperature points within the range. This method 
of indicated voltage stability is now used for JEDEC registration 
as well as for military qualification. The former method of indio 
eating voltage stability - by means of temperature coefficient -
accurately reflects the voltage deviation at the temperature ex
tremes, but is not necessarily accurate within the temperature range 
because reference diodes have a nonlinear temperature relationship. 
The temperature coefficient, therefore, is given only as a reference. 

makes the composite device sensitive to radiation. Motorola utj.. 
lizes specially processed P-N junctions to provide devices capable 
of meeting the information shown in Figures 1, 2 and 3. 

The radiation effects curves were generated based on data obtained 
by irradiating devices in a Tri~ Reactor. Note: 3 neutron/cm2 
(Triga Reactor) = 1 neutron/em (1 Mev equivalent.) 

NOTE 3: 

Zener I mpedance Derivation 

The dynamic zener impedance. ZZT. is derived from the 6O-Hz ac 
voltage drop which results when an ac current with an rms value 
equal to 10% of the de zener current, IZT' is superimposed on IZT. 
Curves showing the variation of the zener impedance with zener 
current for each series are given. A cathode-ray tube curve-trace 
test on a sample basis is used to ensure that each zener characteristic 
has a sharp and stable knee region. 
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MZ 1 000-1 thru MZ 1000-37 (SILICON) 

l 
CASE 59 

(00-41) 

Miniature plastic encapsulated zener diodes for reg
ulated power supply circuits, surge protection, arc sup
pression and other functions in television, automotive 
and other consumer product applications. 

MAXIMUM RATINGS 

Rating Value Unit 

DC Power Dissipation @ T L = 50°C 1.5 Watt 

Derate above 50°C 8.33 mW/oC 

Lead Temperature* -65 to+175 °c 

*Maximum lead temperature for 10 seconds at 1/16" from case = 230°C 

FIGURE 1- POWER-TEMPERATURE DERATING CURVE 
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MZ1000-l thru MZ1000-37 (continued) 

MECHANICAL CHARACTERISTICS 

CASE: Void free. transfer molded. 

FINISH: All external surfaces are corrosion resistant. Leads are readily solderable. 

POLARITY: Cathode indicated by color band. When operated ill zener mode. 
cathode will be positive with respect to anode. 

MOUNTING POSITION: Any. 

WEIGHT: 0.42 gram (approximately). 

ELECTRICAL CHARACTERISTICS (T c = 25'C unless otherwise noted) V, = 1.5 V max @ 200 mA on all types 

Zener Voltage Test Max DC Zener Maximum Reverse 
Vz @ 'ZT Volts' Current Typical Current leakage Current 

Type No. 'n ZZT @ 'IT 'IM '. V. 
Ohms 

@ 
Min Nom Max mA mA "A Max Volts 

MZlOOO-l 2.97 3.3 3.63 76 15 276 150 1 
MZIOOO-2 3.24 3.6 3.96 69 15 252 150 1 
MZ1000-3 3.51 3.9 4.29 64 13.5 234 75 1 
MZI000-4 3.87 4.3 4.73 56 13.5 21. 20 1 
MZIOOO-5 4.23 4.7 5.17 53 12 193 20 1 

MZlOOO·6 4.59 5.1 5.61 49 10.5 178 20 1 
MZlOOO-7 5.04 5.6 6.16 45 7.5 162 20 2 
MZlOOO-8 5.58 6.2 6.82 41 3 146 20 3 
MZIOOO-9 6.12 6.6 7.48 37 5.25 133 20 4 
MZlOOO-iO 6.75 7.5 8.25 34 6 121 20 5 

MZIOOO-ll 7.38 8.2 9.02 31 6.75 110 20 5.9 
MZlOOO-12 8,19 9.1 10.01 28 '.5 100 20 6.6 
MZIOOO-13 9 10 11 25 10.5 91 20 '.2 
MZlOOO-14 9.9 11 12.1 23 12 83 10 8.0 
MZIOOO-lS 10.8 12 13.2 21 13.5 76 10 8.6 

M2tOOO-16 11.7 13 14.3 19 15 69 10 9.4 
MZIOOO-17 13.5 15 16.5 17 21 61 10 10.8 
MZIOOO-lS 14.4 16 17.6 15.5 24 5' 10 11.5 
MZIOOO-19 16.2 18 19.8 14 30 50 10 13.0 
MZl000-20 18 20 22 12.5 33 45 10 14.4 

MZIOOO-21 19.8 22 24.2 11.5 34.5 41 10 15.8 
MZIOOO-22 21.6 24 26.4 10.5 37.5 38 10 17.3 
MZl000-23 24.3 27 29.7 9.5 52.5 34 10 19.4 
MZIOOO-24 27 30 33 6.5 60 30 10 21.6 
MZIOOO-25 29.7 33 36.3 7.5 67.5 27 10 23.8 

MZIOOO-26 32.4 36 39.6 7 .5 25 10 25.9 
MZIOOO-27 35.1 39 42.9 6.5 90 23 10 28.1 
MZlOOO-28 38.7 43 47.3 6 105 22 10 31.0 
MZlOOO-29 42.3 4. 51.7 5.5 120 I" 10 33.8 
MZIOOO-30 45.9 51 56.1 5 142.5 18 10 36.7 

MZIOOO-31 50.4 56 61.6 4.5 165 16 10 40.3 
MZlOOO-32 55.8 62 68.2 4 177.5 14 10 44.6 
MZI000-33 61.2 68 74.8 3.7 225 13 10 49.0 
MZlOOO-34 67.5 75 82.5 3.3 262.5 12 10 54.0 
M.Zlooo-35 73.8 82 90.2 3 300 11 10 59.0 

MZI0oo-36 81.9 91 100.1 2.8 3.5 10 10 65.5 
MZI000-3'1 90 100 110 2.5 525 9 10 72.0 

*"1. Nominal voltages other than those stated above, matched Rets, and tighter voltage tolerances are available. 
IN4728 tbru lN476. series (lM3.3ZS10 thru IMlOOZSlO). 

2. Voltages to 200 volts are available in other package configurations on request. 

FIGURE 2 - TYPICAL ZENER DIODE CHARACTERISTICS and SYMBOL IDENTIFICATION 
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• IF - Forward Current 
• Iz - Zener Current 

• 12M - Maximum 
DC Zener Current 

(Umited by Power Dissipation) 

• III -lener Test Currellt 
• Yf - Forward Voltage 
• Vz - Nominal Zener Voltage 

• Zz - Zener Impedance 

• Zn - Zener Impedance at 
Test Current (In) 
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%i'C 

-.070 
-.065 
-.060 
-.050 
-.043 

t.030 
±.O28 
+.045 

,050 
.058 

.062 

.068 

.075 

.076 

.077 

.0.9 

.082 

.083 

.085 

.086 

.087 

.088 

.090 

.091 

.092 

.093 

.094 

.095 

.095 

.096 

.096 

.097 

.097 

.098 

.098 

.099 

.100 



MZ4614 thru MZ4627 (SILICON) 

For Specifications, See IN4099 Data, Volume 1. 

M4L3052 thru M4L3056 (SILICON) 

For Specifications, See IN5158 Data. 
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