
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MZ600 Series 

OPERATING TEMPERATURE RANGE:· 25 to 100·C. 

MZ800 SERIES (Voltage 6.2V ±5%, Izr= 7.5 mAdct, t.VZ=2.5 mVdc··) 

Voltag •. Tlme Stability Part. Par Million Change 
Type No. (pVll000 Hours) (ppm11000 Hours) 

MZ605 31 Maximum < 5 
MZ610 62 Maximum <10 
MC620 124 Maximum <20 
MZ640 248 Maximum <40 

DYNAMIC IMPEDANCE: 10 Ohms at IZT = 7.5 mAdc, lac = 0.75 mAo 

NOTES 

tTEST CURRENT 
For certification testing of time stability, Motorola main· 
talns IZT constant and repeatable to ± 0.05 ,..A tolerance. 
For voltage tolerance. Impedance and voltage temperature 
stability IZT needs to be held to 0.Q1 tolerance only. 

"Maximum limits for use as a precision reference device. 
limits are well below the maximum thermal limits. 

""VOLTAGE·TEMPERATURE STABILITY: Maximum allow· 
able voltage change between voltages recorded at 25. 75 
and l00·C ambient. 

VOLTAGE·TIME STABILITY 
(LWZ/1000 Hours). 

The device voltage is read and recorded initially and at 168 
hour Intervals through 1000 hours. The maximum change of 
voltage between readings, taken at any of the seven points. 
must be less than the maximum voltage change per 1000 
hour specified as Voltage·Time Stability. 

TURN·ON CHARACTERISTICS 

Precision Reference Diodes have been tested to determine 
the behavior of the device under Interrupted power operation. 
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To insure specified performance, adequate time must be 
allowed for the device and Its environment to reach thermal 
equilibrium. "Warm·up" time may range from 8 to 24 hours. 
Thermal equilibrium is reached when the chamber is cycling 
at the required temperature with the device energized. 

After this "'warm·up" period, the device voltage will be 
between the minimum and the maximum voltage of those 
recorded at the seven pOints of the Voltage·Tlme Stability 
certification. 

MOUNTING 

Excellent results have been obtained by using a mechanical 
mounting. If necessary, the device may be soldered Into a 
circuit using a heat sink between the heat source and the 
body of the diode. A low thermal EMF solder is 
recommended. 

SPECIAL NOTE 

Voltage tolerance less than 5 0% is available upon special 
request. 

Precision Reference Diodes capable of meeting special 
'requirements for standard voltages regardless of required 
test current, temperature range, or test temperatures are 
available. Custom requirements of particular devices for 
specific applications are also available. 



MZ600 Series 

VOLTAGE·CURRENT 
STABILITY 
CHARACTERISTICS 

For verification of time stability, and 
for repeatable operation, IZT should 
be maintained with a tolerance of 
± 0.1"Po Figure 1 will assist in design 
where the supply current stability 
cannot be maintained to better than 
0.2 "Po deviation. 

VOLTAGE·TEMPERATURE 
CHARACTERISTICS 

CHOICE OF OPERATING 
TEMPERATURE 

The stability certification IS 

performed at 65·C ± 0.02 ·C. The 
operating temperature can be 
selected within the operating temper· 
ature range. " the desired tempera· 
ture Is not 65 ·C, the precise voltage 
of the device will be different but the 
certified stability will stili be 
observed. 

VOLTAGE TEMPERATURE 
STABILITY 

For verification of time stability 
andlor repeatable operation, the 
ambient temperature should be 
controlled to ± 0.1 ·C. 

Figure 2 will assist in designs where 
ambient temperature cannot be 
controlled to better than 0.2·C 
deviation. 

1000 

10 

1000 

10 

FIGURE 1 - MAXIMUM VOLTAGE CHANGE, IN p.V ANO PPM, 
DUE TO CURRENT SUPPLY STABILITY 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

CONSTANT·VOLTAGE REFERENCE DIODES FOR 
LOW VOLTAGE APPLICATIONS 

... high'conductance silicon diodes designed as a stable 
for'v"Jsrd refSience sourCe for biasing transistor amplifiers and 
similar applications . 

• Guaranteed Forward Voltage Range 

• Temperature Effects Provided 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

DC Power DISSipation PD 1.5 W 
@TL=30·C ±3·C. 
Lead Length = 3/8" 

Operating and Storage Juncllon 
Temperature Range 

TJ. Tstg - 65 10+ 175 ·C 

MECHANICAL CHARACTERISTICS 

CASE: Surmetlc 
DIMENSIONS: See outline draWing 
FINISH: All external surfaces are corrOSion resistant and leads are 

readily solderable and weldable 
POLARITY: Cathode indicated by polarity band. Cathode negatIVe for 

forward reference application 

MOUNTING POSITIONS: Any 

ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise 
noted) 

Forward Reference Reverse leakage 
Voltage (11 Current (Max) 

@ @ 

VF IF IR VR 
Type Volts mA p.A Volts Package Case 

Number MiniMax 

MZ2360 0.63/0.71 10 10 5.0 Surmetlc 59-04 
MZ2361 1.24/1.38 10 10 5.0 Surmet.c 59-03 

1) Motorola guarantees the forward reference voltage when measured at 90 seconds while 
maintaining the lead temperature (Tl) at 30°C ± 1°C, 3/8" from the diode body. 
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MZ2360 
MZ2361 

FORWARD REFERENCE 
DIODES 

STABISTORS 

--i-

~Gl-B ~Gl-B 

I 
I-D r= I-D K ... K 

If, 
~ 

L, =1 
I 

K K 

~ ~ 
CASE 59·03 CASE 59-04 

NOTES: 
1. ALL RULES AND NOTES ASSOCIATED WITH 

JEDEC DO-41 OUTLINE SHALL APPLY. 
2. POLARITY DENOTED BY CATHODE BAND. 
3. LEAD DIAMETER NOT CONTROLLED WITHIN "F" 

DIMENSION. 

MilLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 407 520 0.160 0205 
B 204 271 0080 0.107 
D 0.71 0.86 0.028 . 0.034 
F - 1.27 - 0050 
K 27.94 - 1.100 -

CASE 59·03 
D041 

MILUMETERS INCHES 
DIM MIN MAX MIN MAX 
A 5.97 6.60 0235 0260 
B 2.79 305 0110 0.120 
D 0.76 0.86 0.030 0.034 
K 2794 - 1.100 -

CASE 59-04 
D0-41 

• 



MZ2360, MZ2361 
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FIGURE 1 - MZ2360 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

ZENER OVERVOLTAGE TRANSIENT SUPPRESSOR 

The P6KE6 8 series IS designed to protect voltage sensitive 
components from high voltage, high energy transients They have 
excellent ciampI ng capability, high surge capability, low zener 
Impedance and fast response time The P6KE6 8 series IS supplied 
In Motorola's exclusive, cost·effectlve, highly reliable surmetlc aXial 
leaded package and IS Ideally-sUited for use In communication 
systems, numencal controls, process controls, medical equipment, 
business machmes, power supplies and many other Industnal/ 
consumer applications 

SPECIFICATION FEATURES 

• Standard Zener Voltage Range - 6 8 to 200 V 

• Peak Power - 600 Watts @ 1 Oms 

• Maximum Clamp Voltage @ Peak Pulse Current 

• Low Leakage < 5 a }1A above 10 V 

• Maximum Temperature CoeffiCient Specified 

MAXIMUM RATINGS 

Rating Symbol Value Units 

Peak Power DISSipation (1) PPK 600 Watts 
@TL"250C 

Steady State Power Dlsslpatlof' PD Watts 
@ TL:S; 75°C. Lead Length = 3/8" 50 

Derated above T L '" 75°C 50 mW/oC 

Forward Surge Current (2) 'FSM 100 Amps 

@TA 0 25°C 

Operating and Storage Temperature Range TJ, T stg -65 to + 175 °c 

Lead Temperature not less than 1/16" from the case for 10 seconds 230°C 

MECHANICAL CHARACTERISTICS 

CASE- VOid-free, transfer-molded, thermosetting plastic 

FINISH: All external surfaces are corrOSion reSistant and leads are readily solderable 
and weldable 

POLARITY. Cathode indicated by polarity band When operated In lener mode, 
will be positive with respect to anode 

MOUNTING POSITION: Any 

NOTES 1 Non-Repetitive Current Pulse per Figure 4 and Derated above 
T A'" 25°C per Figure 2 

2 1/2 Square Wave (or eqUivalent), PW '" 8 3 ms, 

Duty Cycle'" 4 Pulses per Minute maximum 
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P6KE6.8, A 
thru 

P6KE200,A 

ZENER OVERVOLTAGE 
TRANSIENT SUPPRESSORS 

6.8-200 VOLT 
600 WATT PEAK POWER 

50 WATTS STEADY STATE 

NOTE 
1 LEAD DIAMETER & FINISH NOT 

CONTROLLED WITHIN DIM "F" 

STYLE 1. 
PIN 1. ANODE 

2. CATHODE 

MILLIMETERS INCHES 
DIM 

A 
8 
0 
F 
K 

MIN MAX MIN 

8 38 8 89 0.330 
330 3.68 0130 
094 1.09 0.037 
- 127 

25.40 3175 t 000 

CASE 17-02 
PLASTIC 

MAX 

0350 
0145 
0043 
o. 
1.250 

• 



P6KE6.8, A thru P6KE200, A 

ELECTRICAL CHARACTERISTIC (TA = 250 C unless otherwISe noted) VF = 3.5 V max, IF" = 50 A for all types 

I Voltage' 
Working Peak Maximum Maximum Maximum Reverse Maximum 

VSR @IT Reverse Voltage Reverse Leakage Reverse Surge Voltage @ IRSM Temperature 
(Volts) (mA) VRWM @VRWM Current IRSMt (Clamping Voltage) Coefficient of VSR 

Device Min Nom Max (Volts) IR (pA) (Amps) VRSM (Volts) (%/oC) 

P6KE68 612 68 748 10 5.50 1000 56 10.8 0.057 

P6KE68A 6.45 68 7.14 10 580 1000 57 10.5 0057 

P6KE75 6.75 75 825 10 6.05 500 51 11 7 0061 

P6KE7 SA 713 75 788 10 6.40 500 53 11.3 0061 

P6KE82 7.38 82 9.02 10 6.63 200 48 12 5 0.065 

P6KE82A 7.79 82 8.61 10 702 200 50 121 0065 

P6KE9 1 8.19 91 100 10 737 50 44 13.8 0068 

P6KE91A 8.65 9.1 955 10 778 50 45 13.4 0068 

P6KE10 900 10 11.0 10 8.10 10 40 15.0 0.073 

P6KE10A 9.50 10 105 10 855 10 41 14.5 0073 

P6KE11 990 11 121 10 8.92 50 37 162 0075 

P6KE11 A 105 11 116 10 940 50 38 156 0075 

P6KE12 10.8 12 132 10 972 50 35 17.3 0.078 

P6KE12A 11.4 12 126 10 102 50 36 167 0078 

P6KE13 11.7 13 143 10 105 50 32 190 0081 

P6KE13A 124 13 137 10 111 5.0 33 182 0081 

P6KE15 135 15 16.5 10 12.1 50 27 22.0 0084 

P6KE15A 143 15 158 10 12.8 50 28 21 2 0084 

P6KE16 144 16 176 10 129 50 26 235 0086 

P6KE16A 152 16 168 10 136 50 27 225 0086 

P6KE18 16.2 18 198 1.0 14.5 50 23 265 0088 

P6KE18A 171 18 18.9 10 153 50 24 252 0088 

P6KE20 180 20 220 10 162 50 21 291 0090 

P6KE20A 19.0 20 210 10 17 1 50 22 27 7 0090 

P6KE22 198 22 242 10 178 50 19 31 9 0092 

P6KE22A 209 22 231 10 188 50 20 306 0092 

P6KE24 216 24 264 10 194 50 17 347 0094 

P6KE24A 228 24 252 10 205 50 18 332 0094 

P6KE27 243 27 297 10 218 50 15 391 0096 

P6KE27A 257 27 284 10 231 50 16 375 0096 

P6KE30 270 30 330 10 243 50 14 435 0097 

P6KE30A 28.5 30 31 5 10 256 50 144 414 0097 

P6KE33 29.7 33 363 10 268 50 126 477 0098 

P6KE33A 31 4 33 347 10 282 50 132 457 0098 

P6KE36 324 36 396 10 291 50 116 520 0099 

P6KE36A 34.2 36 378 10 308 50 12 499 0099 

P6KE39 351 39 429 10 316 50 106 564 0100 

P6KE39A 371 39 410 10 333 50 112 539 0100 

P6KE43 387 43 473 10 348 50 96 619 0101 

P6KE43A 409 43 452 10 368 50 101 593 0101 

P6KE47 423 47 517 10 381 50 89 678 0101 

P6KE47A 447 47 494 10 40.2 50 93 64.8 0101 
P6KE51 45.9 51 561 10 413 50 82 735 0102 
P6KE51A 485 51 53.6 10 436 50 86 701 0102 

P6KE56 50.4 56 616 10 454 50 74 805 0.103 
P6KE56A 532 56 588 1.0 47.8 5.0 78 77.0 0103 
P6KE62 558 62 68.2 10 502 5.0 68 890 0104 
P6KE62A 589 62 65.1 10 530 5.0 71 850 0104 

P6KE68 61.2 68 74.8 10 55.1 50 61 98.0 0104 
P6KE68A 646 68 71.4 1.0 58.1 50 65 92.0 0.104 
P6KE75 67.5 75 82.5 10 60.7 50 55 1080 0105 
P6KE75A 713 75 78.8 1.0 64.1 5.0 58 1030 0.105 

P6KE82 73.8 82 90.2 1.0 66.4 5.0 51 118.0 0105 
P6KE82A 77.9 82 86.1 1.0 70.1 5.0 53 1130 0.105 
P6KE91 81.9 91 100.0 1.0 73.7 5.0 48 131.0 0.106 
P6KE91A 86.5 91 95.50 1.0 77.8 5.0 48 125.0 0106 
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P6KE6.8, A thru P6KE200, A 

ELECTRICAL CHARACTERISTICS (continued) 

Breakdown Voltage Working Paak Maximum Maximum Maximum Reverse Maximum 

VBR @IT Reverse Voltage Reverse Leakage Reverse Surge Voltaga@ IRSM Temperature 
(Volts) (mA) VRWM @VRWM Currant IRSMt (Clam~lng Voltage) Coaff,c,ent of VBR 

Device Min Nom Max (Volts) IR (!'A) (Amps) VRSM (Volts) (%/oC) 

P6KE100 90.0 100 110 a 10 810 50 42 144.0 0.106 

P6KE100A 95 a 100 105 a 1.0 85.5 50 44 1370 0106 

P6KEll0 99 a 110 1210 10 89.2 50 38 158 a 0107 

P6KEll0A 105.0 110 116.0 10 94.0 50 40 152 a 0107 

P6KE120 1080 120 132 a 10 972 50 35 173 a 0107 

P6KE120A 114.0 120 126 a 10 102.0 50 36 165 a 0107 

P6KE130 117 a 130 1430 10 1050 50 32 1870 0107 

P6KE130A 1240 130 137 a 10 111.0 50 33 1790 0107 

P6KE150 1350 150 1650 10 1210 50 28 215 a 0108 

P6KE150A 143 a 150 158 a 10 128 a 50 29 207 a 0108 

P6KE160 1440 160 1760 10 130 0 50 26 230 a 0108 

P6KE160A 152 a 160 168 a 10 1360 50 27 219 a 0108 

P6KE170 153.0 170 187 a 10 138 a 50 25 244 a 0108 
P6KE170A 162.0 170 1790 10 1450 50 26 2340 0108 
P6KE180 162.0 180 198 a 10 1480 50 23 2580 0108 
P6KE180A 1710 180 189 a 10 154 a 50 24 2460 0108 

P6KE200 1800 200 2200 10 1620 50 21 2870 0108 
P6KE200A 1900 200 210 0 10 1710 50 22 274 a 0108 

tSurge Current Waveform per Figure 4 and Derate per Figure 2 

**1/2 Square or EqUivalent Sine Wave, PW = 8 3 ms, Duty Cycle ==- 4 Pulses per Minute maximum 

*VBR measured after IT applied for 300 p.s, IT = Square Wave Pulse or equivalent. 
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FIGURE 2 - PULSE DERATING CURVE 
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P6KE6.8, A thru P6KE200, A 

FIGURE 5 - STEADY STATE POWER DERATING 
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APPLICATION NOTES 
SPECIAL DEVICES 

Matched sets and back-to-back configurations for bidirec
tional applications can be ordered upon special request. Con
tact your nearest Motorola representative. 

For a bidirectional device use a C or CA suffix (i.e. 
P6KE10CA). Electrical characteristics apply in both directions 
except for VF. Available for all PIN's except P6KE6.8,A. 

RESPONSE TIME 

In most applications, the transient suppressor device 
is placed In parallel with the equipment or component 

to be protected. I n this situation, there is a time delay 
associated with the capacitance of the deVice and an 

overshoot condition associated with the Inductance of 

the deVice and the inductance of the connection method. 

TYPICAL PROTECTION CIRCUIT 

Z,n 1----.---------;1 
V'"o-___ --+ _____ L--'oa~ 

v 

to = Time Delay Due to CapacitIve Affect 

FIGURE A 

The capactlve affect IS of minor Importance In the parallel 

protection scheme because It only produces a time delay 

In the transition from the operating voltage to the clamp 

voltage as shown In Figure A. 

The inductive affects In the deVice are due to actual 
turn-on time (time required for the deVice to go from zero 
current to full current) and lead Inductance. ThiS induc

tive affect produces an overshoot In the voltage across 

the equipment or component being protected as shown 

In Figure B. MinimIZing thiS overshoot IS very Important 

In the application, since the main purpose for adding 
a transient suppressor IS to clamp voltage spikes. The 

P6KE6.B series has very good response time, typically 
< 1.0 ns and negligible Inductance. However, external 

inductive affects could produce unacceptable overshoot. 

Proper circuit layout, minimum lead lengths and plaCing 

the suppressor device as close as possible to the equipment 

or components to be protected will minimIZe thiS 

overshoot. 
Some Input Impedance represented by Zin IS essential 

to prevent overstress of the protection deVice. ThiS 

impedance should be as high as possible, Without restrict

Ing the circuit operation. 

FIGURE B 

4-109 



MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

Zener Overvoltage 
Transient Suppressor 

The SA5.0 series is designed to protect voltage sensitive components from high 
voltage, high energy transients. They have excellent clamping capability, high 
surge capability, low zener impedance and fast response time. The SA5.0 series IS 

supplied in Motorola's exclusive, cost-effective, highly reliable surmetic axial 
leaded package and is ideally-suited for use in communication systems, numerical 
controls, process controls, medical equipment, business machines, power supplies 
and many other industrial/consumer applications. 

Specification Features 
• Standard Zener Voltage Range - 5 to 170 V 
• Peak Power - 500 Watts (a 1 ms 
• Maximum Clamp Voltage (a Peak Pulse Current 
• Low Leakage < 1 /LA Above 8.5 Volts 
• Maximum Temperature Coefficient Specified 

MAXIMUM RATINGS 

Rating Symbol 

Peak Power DIssipation (1) PPK 
@ TL OS 2SoC 

Steady State Power DIssipation Po 
@ TL E 7SoC, Lead Length = 3/8" 
Derated above TL = 7SoC 

Forward Surge Current (2) IFSM 
@TA = 2SoC 

Operating and Storage Temperature Range TJ, Tstg 

lead Temperature not less than 1/16" from the case for 10 seconds. 203°C 

MECHANICAL CHARACTERISTICS 

CASE: VOld·free, transfer-molded, thermosetting plastiC 
FINISH: All external surfaces are corrosion resistant and leads are readily solderable and weldable 

SA5.0 
thru 

SA170A 

MOSORB 
ZENER OVERVOLTAGE 

TRANSIENT 
SUPPRESSORS 

5-170 VOLT 
500 WATT PEAK POWER 
3 WATT STEADY STATE 

/ 
CASE 59-04 

PLASTIC 

Value Units 

SOO Watts 

3 Watts 

30 mWrC 

70 Amps 

-SS to + 175 °C 

POLARITY: Cathode indicated by polarity band When operated In zener mode. will be positive with respect to anode 

MOUNTING POSITION: Any 

NOTES 1 Nonrepetltlve Current Pulse per Figure 4 and Derated above TA c:: 25°C per Figure 2 
2 1/2 Square Wave (or equivalent), PW = 83 ms, Duty Cycle = 4 Pulses per Minute maximum 
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SA5.0 thru SA 170A 

ELECTRICAL CHARACTERISTICS (TA = 25'C unless otherwise notedl VF' = 3.5 V Max, IF" = 35 A 

Breakdown Voltage 

VBR 
Working Peak Maximum Maximum Maximum Reverse Maximum Voltage 

(Voltsl Reverse Voltage Reverse Leakage Reverse Surge Voltage (izJ IRSM Temperature 
@IT VRWM**- @VRWM Current IRSMt (Clamping Voltagel Variation 

Device Min Max (mAl (Voltsl IR (/LAI (Ampsl VRSM (Voltsl olVBR mV/'C 

SA5.0 6.4 7.3 10 5 600 52 9.6 5 
SA5.0A 6.4 7 10 5 600 54.3 9.2 5 
SA6.0 6.67 8.15 10 6 600 43.9 114 5 
SA6.0A 6.67 7.37 10 6 600 485 10.3 5 

SA6.5 7.22 8.82 10 6.5 400 40.7 12.3 5 
SA6.5A 7.22 798 10 6.5 400 44.7 11.2 5 
SA7.0 7.78 9.51 10 7 150 378 13.3 6 
SA7.0A 7.78 8.6 10 7 150 41.7 12 6 

SA7.5 8.33 10.2 1 7.5 50 35 14.3 7 
SA7.5A 8.33 9.21 1 7.5 50 38.8 12.9 7 
SA8.0 8.89 10.9 1 8 25 333 15 7 
SA8.0A 8.89 9.3 1 8 25 367 13.6 7 

SA8.5 9.44 11.5 1 8.5 5 314 15.9 8 
SA8.5A 9.44 10.4 1 8.5 5 347 144 8 
SA9.0 10 12.2 1 9 1 29.5 16.9 9 
SA9.0A 10 11.1 1 9 1 32.5 15.4 9 

SA10 11.1 13.6 1 10 1 26.6 18.8 10 
SA10A 11.1 12.3 1 10 1 29.4 17 10 
SAll 12.2 14.9 1 11 1 24.9 20.1 11 
SAllA 12.2 13.5 1 11 1 274 18.2 11 

SA12 13.3 163 1 12 1 22.7 22 12 
SA12A 13.3 14.7 1 12 1 251 19.9 12 
SA13 14.4 17.6 1 13 1 21 23.8 13 
SA13A 14.4 15.9 1 13 1 23.2 21.5 13 

SA14 15.6 19.1 1 14 1 19.4 258 14 
SA14A 15.6 17.2 1 14 1 21.5 232 14 
SA15 16.7 204 1 15 1 188 26.9 16 
SA15A 16.7 18.5 1 15 1 206 24.4 16 

SA16 178 21.8 1 16 1 17.6 28.8 19 
SA16A 178 19.7 1 16 1 19.2 26 17 
SA17 18.9 231 1 17 1 164 30.5 20 
SA17A 18.9 20.9 1 17 1 181 27.6 19 

SA18 20 24.4 1 18 1 155 32.2 21 
SA18A 20 22.1 1 18 1 17.2 29.2 20 
SA20 22.2 27.1 1 20 1 139 35.8 25 
SA20A 22.2 24.5 1 20 1 154 32.4 23 

SA22 24.4 29.8 1 22 1 12.7 394 28 
SA22A 24.4 26.9 1 22 1 14.1 355 25 
SA24 26.7 32.6 1 24 1 11.6 43 31 
SA24A 26.7 295 1 24 1 128 38.9 28 

SA26 289 35.3 1 26 1 10.7 466 31 
SA26A 28.9 31.9 1 26 1 11.9 421 30 
SA28 311 38 1 28 1 9.9 50 35 
SA28A 311 34.4 1 28 1 11 454 31 

SA30 33.3 40.7 1 30 1 9.3 53.5 39 
SA30A 33.3 36.8 1 30 1 103 48.4 36 
SA33 36.7 44.9 1 33 1 8.5 59 42 
SA33A 36.7 40.6 1 33 1 94 533 39 

SA36 40 48.9 1 36 1 78 64.3 46 
SA36A 40 44.2 1 36 1 8.6 58.1 41 
SA40 44.4 54.3 1 40 1 7 71.4 51 
SA40A 44.4 49.1 1 40 1 78 64.5 46 

(continued) 
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SA5.0 thru SA 170A 

ELECTRICAL CHARACTERISTICS (T A = 25'C unless otherwise noted) VF" = 3.5 V Max IF"" = 35 A 

Breakdown Voltage 

VBR 
Working Peak Maximum Maximum Maximum Reverse 

(Volts) Reverse Voltage Reverse Leakage Reverse Surge Voltage @. IRSM 
@IT VRWM+*+ @VRWM Current IRSMt (Clamping Voltage) 

Device Min Max (mA) (Volts) IR (/'A) (Amps) VRSM (Volts) 

SA43 47.8 58.4 1 43 1 6.5 76.7 
SA43A 47.8 52.8 1 43 1 7.2 69.4 
SA45 50 61.1 1 45 1 6.2 80.3 
SA45A 50 55.3 1 45 1 6.9 72.7 

SA48 53.3 65.1 1 48 1 5.8 85.5 
SA48A 53.3 58.9 1 48 1 6.5 774 
SA51 56.7 69.3 1 51 1 5.5 91.1 
SA51A 56.7 62.7 1 51 1 6.1 82.4 

SA54 60 73.3 1 54 1 5.2 96.3 
SA54A 60 66.3 1 54 1 5.7 87.1 
SA 58 64.4 78.7 1 58 1 4.9 103 
SA58A 64.4 71.2 1 58 1 5.3 93.6 

SA60 66.7 81.5 1 60 1 4.7 10, 
SA60A 66.7 73.7 1 60 1 5.2 968 
SA64 71.1 86.9 1 64 1 4.4 114 
SA64A 71.1 78.6 1 64 1 4.9 103 

SA70 77.8 95.1 1 70 1 4 125 
SA70A 77.8 86 1 70 1 44 113 
SA75 83.3 102 1 75 1 37 134 
SA75A 83.3 92.1 1 75 1 4.1 121 

SA78 86.7 106 1 78 1 36 139 
SA78A 86.7 95.8 1 78 1 4 126 
SA85 94.4 115 1 85 1 3.3 151 
SA85A 94.4 104 1 85 1 3.6 137 

SA90 100 122 1 90 1 3.1 160 
SA90A 100 111 1 90 1 34 146 
SA100 111 136 1 100 1 2.8 179 
SA100A 111 123 1 100 1 3.1 162 

SA110 122 149 1 110 1 2.6 196 
SA110A 122 135 1 110 1 2.8 177 
SA120 133 163 1 120 1 2.3 214 
SA120A 133 147 1 120 1 2 193 

SA130 144 176 1 130 1 22 231 
SA130A 144 159 1 130 1 2.4 209 
SA150 167 204 1 150 1 19 268 
SA150A 167 185 1 150 1 2.1 243 

SA160 178 218 1 160 1 1.7 287 
SA160A 178 197 1 160 1 1.9 259 
SA170 189 231 1 170 1 1.6 304 
SA170A 189 209 1 170 1 18 275 

* VF applies to non-C suffix devices only. C suffix denotes standard back-ta-back verSions. Test both polantles. 
112 square or equivalent sine wave PW = 83 ms, duty cycle = 4 pulses per minute maximum. 

Maximum Voltage 
Temperature 

Variation 
ofVBR mVrC 

55 
50 
58 
52 

63 
56 
66 
61 

71 
65 
78 
70 

80 
71 
86 
76 

94 
85 
101 
91 

105 
95 
114 
103 

121 
110 
135 
123 

148 
133 
162 
146 

175 
158 
203 
184 

217 
196 
230 
208 

MOSORB transient suppressors are normally selected accordmg to the maximum reverse stand-off voltage (VRWM), which should be equal to 
or greater than the de or continuous peak operating voltage level. 
Surge current waveform per Figure 4 and derate per Figure 2. 

To order clipper bidirectional device, add B "C" suffiX to device title; i.e. SA7.5C or SA7.5CA. 
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SA5.0 thru SA 170A 
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SA5.0 thru SA 170A 

APPLICATION NOTES 
SPECIAL DEVICES 

Matched sets and back-to-back configurations for bi
directional applications can be ordered upon special re
quest. Contact your nearest Motorola representative. 

For a bidirectional device use a Cor CA suffix. Electrical 
characteristics apply in both directions except for VF. 

RESPONSE TIME 

In most applications, the transient suppressor device 
is placed in parallel with the equipment or component to 
be protected. In this situation, there is a time delay as
sociated with the capacitance of the device and an over
shoot condition associated with the inductance of the de
vice and the inductance of the connection method. The 
capacitive affect is of minor importance in the parallel 
protection scheme because ir only produces a rime delay 
in the transition from the operating voltage to the clamp 
voltage as shown in Figure 7. 

The inductive affects in the device are due to actual 
turn-on time (time required for the device to go from zero 
current to full current) and lead inductance. This inductive 
affect produces an overshoot in the voltage across the 
equipment or component being protected as shown in 
Figure 8. Minimizing this overshoot is very important in 
the application, since the main purpose for adding a tran
sient suppressor is to clamp voltage spikes. The SA5.0 
series has very good response time, typically < 1 ns and 
negligible inductance. However, external inductive af
fects could produce unacceptable overshoot. Proper cir
cuit layout, minimum lead lengths and placing the sup
pressor device as close as possible to the equipment or 
components to be protected will minimize this overshoot. 

Some input impedance represented by Zin is essential 
ro prevent overstress of the protecrion device. This 
impedance should be as high as possible, without re
stricting the circuit operation. 

TYPICAL PROTECTION CIRCUIT 

v 

v Vin {TRANSIENTI 

V,n--_" 

to = TIME DELAY DUE TO CAPACITIVE AFFECT Figure 8 

Figure 7 

4-114 



NOTES 



Index and Cross-Reference 

Selector Guides 

Rectifier Data Sheets 

Zener Diode Data Sheets 

15672-6 

9/88 




