






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TEB4033· TEF4033· TEC4033 
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LOW-PASS FILTER 

Vo 
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E88TEB4033·08 

roc= 2 1t fc, with fc = cult-off frequency 

~ = damping factor 
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TEB4033-TEF4033-TEC4033 

PACKAGE MECHANICAL DATA 

14 PINS- PLASTIC DIP OR CERDIP 

mm 

Datum 

14 PINS- PLASTIC MICROPACKAGE (SO) 

mm e 1.27 

.D_atum 

8.55 
8.75 

8/9 

552 

8.5max . .., 

(1) Nominal dimension 
(2) Exact geometrical dimension 

6.35 
(1) 

..ll 
4.0 

min. 

1.7Smax. 

14 Outputs 

0,185 
0.265 

14 Outputs 



20 PINS- TRICECOP (LCC) 

mm 
9.04 
8.74 

TEB4033-TEF4033-TEC4033 

1,86max. 

8.74 
9,04 

20 Outputs 

9/9 
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15271 

CMOS SINGLE OPERATIONAL AMPLIFIERS. 

• OFFSET NULL CAPABILITY (by external com-
pensation) 

• SYMMETRICAL OUTPUT CURRENTS 

• HIGH GAIN BANDWIDTH PRODUCT 

• THE TRANSFER FUNCTION IS LINEAR 

• CONSUMPTION CURRENT AND DYNAMIC 
PARAMETERS ARE STABLE REGARDING 
THE VOLTAGE POWER SUPPLY VARIA­
TIONS 

• DYNAMIC CHARACTERISTICS ADJUSTABLE 
BY lset 

• VERY LARGE lset RANGE 

• PIN COMPATIBLE TO SINGLE OPERATIONAL 
AMPLIFIER (UA776) 

• STABLE AND LOW OFFSET VOLTAGE 

• INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

• THREE INPUT OFFSET VOLTAGE SELEC­
TIONS : STANDARD (1 0 mV), A (5 mV), 
B (2 mV) 

DESCRIPTION 
The TS271 is a low cost, low power single operatio­
nal amplifier designed to operate with single or dual 
supplies. This operational amplifier uses the SGS­
THOMSON Microelectronics silicon gate LIN MOS 
process giving it an excellent consumption-speed 
ratio. This amplifier is ideally suited for low 
consumption applications. 
The power supply is externally programmable with 
a resistor connected between pins 8 and 4. It allows 
to choose the best consumption-speed ratio and the 
consumption can be minimized according to the 
needed speed. These devices are specified for the 
following lset current values : 1.5 J.IA, 25JlA, 130 J.IA. 
The input impedance is similar to the J-FET input 
impedance :very high input impedance and extre­
mely low input offset and bias currents. They allow 
to minimize the static errors in low impedance ap­
plications. 

November 1988 

N 
DIPS 

(Plastic Package) 

J 
CERDIP8 

(Cerdip Package) 

D 
SOB 

(Plastic Micropackage) 

(Ordering Information at the end of the datasheet) 

PIN CONNECTIONS (top view) 

2 

3 

4 

2 

3 
4 

5 

6 

7 

8 

- Offset null 1 

- Inverting input 

8 

7 

6 

5 

E88TS271-01 

- Non-inverting input 

-vee-
-Offset null 2 

-Output 

-Vee+ 

-I set 

1/10 
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TS271 

BLOCK DIAGRAM 

lset Input Input 
EBBTS271-02 

ABSOLUTE MAXIMUM RATINGS 

Symbol 

Vee 

v,d 
V; 

Toper 

Tstg 

I set 

Notes :1. 
2. 
3. 

Parameter Value 

Supply Voltage (note 1) 12 

Differential Input Voltage (note 2). ± 12 

Input Voltage (note 3) - 0.3 to 12 

Operating Free-air Temperature 
TS271C 0 to 70 
TS2711 - 40 to 105 
TS271M - 55 to 125 

Storage Temperature - 65 to 150 

lset Range 1 to 200 

All voltage values, except differential voltages, are with respect to network ground terminal. 
Differential voltages are at the noninverting input terminal with respect to the input terminal. 
The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage. 

OPTIMAL OPERATING CONDITIONS 

Symbol Parameter Value 

Vee Supply Voltage (note 1) 4 to 10 

v, Common-mode Input Voltage Vee = 1 0 V 0 to 9 

2/10 
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Unit 

v 
v 
v 

oc 

oc 
llA 

Unit 

v 
v 



SCHEMATIC DIAGRAM 

+ 
u 
u 
> 

I 
u 
u 
> 

E88TS271-03 

TS271 
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TS271 

OFFSET VOLTAGE NUL.L CIRCUIT 

EB8TS27Hl4 

OFFSET COMPENSATION GUARANTEED FOR 
TS271 BCX (lset > 25 f!A), TS271 ACX (lset > 90 f!A) 

RESISTOR BIASING 

Rset CONNECTED 
TO GROUND 

vee 

EBBTS27Hl5 

RsetCONNECTED TO Vcc­
(Rset VALUE: SEE FIG. 1) 

Figure 1 : Rset Connected to Vee-.. 

ll'.iiet 

1\ -
10Mll 

~ 

' 
'"' 

Vee.~ :5V 
Vee-=- sv 

"" 1Mll 

"' / r\. 
1\ 

lOOk l1 

" " 10k.U 

0.1pA lpA 10pA 100p.A 15et 
EBBTS271·06 

4110 -------------· lSi ~~~~';1~~li 
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ELECTRICAL CHARACTERISTICS 
Tamb = 25 °C, Vee= 10 V, lset = 1.5 !lA (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter Min. 
TS271C 

Typ. 

Vio Input Offset Voltage 
Va=1.4V 
TS271 
T min < T < T max 
TS271A 
T min < T < T max 
TS271B 
T min < T < T max 

a Vio Temperature Coefficient of Input Voltage 0.7 
lio Input Offset Current 

v, =5 v' V0 =5 V 1 
T mm < T < T max 

lb Input Bias Current 
Vi=5V, "V0 =5V 1 
T min < T < T max 

VoH High Output Voltage (note 1} 
Vi= 10 mV 8.8 9 
RL = 1 mQ 
T min < T < T max 8.7 

Avd Large Signal Voltage Gain 
V0 = 1 V to 6 V 30 100 
Vi =5 V 
RL = 1 mn 
T min < T < T max· 20 

Gwr Gain Bandwidth Product 
Av =40 dB 0.1 
RL = 1 MQ 
CL = 100 pF 
fin= 10KHz 

CMR Common-mode Rejection Ratio 
V0 =1.4V 60 80 
Vi = 1 V to 7.4 V 

SVR· Supply Voltage Rejection Ratio 
V cc = 5 V to 1 0 V 60 80 
Vo = 1.4 V 

Icc Supply Current (per amplifier} 
Av = 1, no Load 10 
V0 = 5 V, V; = 5 V 
T min < T < T max 

Is Output Current 
Vi=10mV,V0 =0V 45 60 

Is Output Current 
(Sink} V, =-10 mV, V0 =Vee 35 45 
Svo Slew Rate at Unity Gain 0.04 
C!Jm Phase Margin at Unity Gain 

Av =40 dB 
RL = 1 MQ 
CL = 10 pF 35 
CL = 100 pF 10 

Kov Overshoot Factor 
CL=10pF 40 
CL = 100 pF 70 

Vn Input Equivalent Noise Voltage 70 
F = 1 KHz 
Rs = 10 n 

Note : 1. Low output voltage is less than 50mV. 

TS271 

TS2711, TS271 M 
Max. Min. Typ. Max. Unit 

mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
0.7 J1V/°C 

pA 
1 

100 200 
pA 

1 
150 300 

v. 
8.8 9 

8.6. 

V/mV 
30 100 

20 
MHz 

0.1 

dB 
60 80 

dB 
60 80 

)!A 
15 10 15 

17 18 
mA 

85 45 60 85 
mA 

65 35 45 65 
0.04 V/11S 

Degrees 

35 
10 

% 
40 
70 
70 nV/vHz 
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TS271 

ELECTRICAL CHARACTERISTICS 
Tamb = 25 oc, Vee= 10 V, lset = 25 j.iA (unless otherwise specified) 
RL Connected to V.cc -: 

TS271C 
Symbol Parameter 

Min. Typ. 

VIO Input Offset Voltage 
V0 =1.4V 
TS271 
T mm < T < T max 
TS271A 
T min < T < T max 
TS271B 
T mm < T < T max 

aV;o Temperature Coefficient of Input Voltage 2 

lio Input Offset Current 
V;=5V, V0 =5V 1 
T min < T < T max 

lb Input Bias Current 
V 1 =5V, V0 =5V 1 
T min < T < T max 

VoH High Output Voltage (note 1) 
V; = 10 mV 8.7 8.9 
RL = 100KQ 
T min < T < T max 8.6 

Avd Large Signal Voltage Gain 
V0 = 1 V to 6 V 30 50 
V; =5 V 
RL =100 KQ 
T mm < T < T max 20 

Gwr Gain Bandwidth Product 
Av =40 dB 0.7 
RL = 100 KQ 
Ct = 100 pF 
fin= 100KHz 

CMR Common-mode Rejection Ratio 
Vo=1.4V 60 80 
V; = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 
V cc = 5 V to 1 o V 60 80 
Vo=1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 150 
V0 =5V, V;=5V 
T min < T < T max 

Is Output Current 
V; =10 mV, Vo =0 V 45 60 

Is Output Current 
(Sink) V, =-10 mV, Va =Vee 35 45 

Svo Slew Rate at Unity Gain 0.6 
om Phase Margin at Unity Gain 

Av =40 dB 
RL = 100 KQ 
CL = 10 pF 50 
CL = 100 pF 30 

Kov Overshoot Factor 
CL = 10 pF 30 
CL =100 pF 50 

Vn Input Equivalent Noise Voltage 38-
F = 1 KHz 
Rs =10 Q 

Note : 1. Low output voltage is less than 50mV. 

6/10 
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TS2711, TS271 M 
Max. Min. Typ. Max. 

Unit 

mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
2 JlV/°C 

pA 
1 

100 200 
pA 

1 
150 300 

v 
8.7 8.9 

8.5 
V/mV 

30 50 

10 
MHZ 

0.7 

dB 
60 80 

dB 
60 80 

llA 
200 150 200 

250 300 
rnA 

85 45 60 85 
rnA 

65 35 45 65 
0.6 V/JlS 

Degrees 

50 
30 

% 
30 
50 
38 nV/vHz 



ELECTRICAL CHARACTERISTICS 
Tamb = 25 °C, Vee = 10 V, lset = 130 !lA (unless otherwise specified) 
RL Connected to Vee-

TS271C 
Symbol Parameter Min. Typ. 

via Input Offset Voltage 
V0 =1.4V 
TS271 
T min < T < T max 
TS271A 
T min < T < T max 
TS271B 
T min < T < T max 

a V,o Temperature Coefficient of Input Voltage 5 

110 Input Offset Current 
V,=5V, V0 =5V 1 
T min < T < T max 

lb Input Bias Current 
v·i =5 v, Vo =5 V 1 
T min < T < T max 

VoH High Output Voltage (note 1) 
Vi= 10 mV 8.2 8.4 
RL=10KQ 
T min < T < T max 8.1 

Avd Large Signal Voltage Gain 
V0 =1 Vto6V 10 15 
Vi =5 V 
RL = 10 KQ 
T min < T < T max 7 

Gwr Gain Bandwidth Product 
Av =40 dB 2.3 
RL=10KQ 
CL=100pF 
fin= 200KHz 

CMR Common-mode Rejection Ratio 
V0 =1.4V 60 80 
V; = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 
V cc = 5 V to 10 V 60 70 
Va=1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 800 
V0 = 5 V, V, = 5 V 
T min < T < T max 

Is Output Current 
Vi=10mV,V0 =0V 45 60 

Is Output Current 
(Sink) V; =-10 mV, V0 =Vee 35 45 

Svo Slew Rate at Unity Gain 4.5 
am Phase Margin at Unity Gain 

Av =40 dB 
RL = 10 KQ 
CL=10pF 56 
CL = 100 pF 56 

Kov Overshoot Factor 
CL ,;, 10 pF 30 
CL = 100 pF 30 

Vn Input Equivalent Noise Voltage 
F =1 KHz 30 
Rs = 10 Q 

Note : 1. Low output voltage is less than 50mV. 

TS271 

TS2711, TS271 M 
Max. Min. Typ. Max. Unit 

mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
5 !J.V/°C 

pA 
1 

100 200 
pA 

1 
150 300 

v 
8.2 8.4 

8 
V/mV 

10 15 

6 
MHz 

2.3 

dB 
60 80 

dB 
60 70 

!lA 
1300 800 1300 

1400 1500 
mA 

85 45 60 85 
mA 

65 35 • 45 65 
4.5 V/!J.S 

Degrees 

56 
56 

% 
30 
30 

30 
nV/vHz 
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TS271 

lset = 130 flA 

lset = 25 flA 

lset = 1.5 flA 

8/10 
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GAIN (dB) ..--.--.~,-----,--,----r-r-n-nl I ,-----,----,_wr--1""0 _1--rrnll : HASE 

50 f--1"---+-r--t--HH+Ht---t-+-lH-IH!+jJH---i i I -! : 45 

GAIN (dB) 

40 ~lt'n ~~ 90 1--+-=~:::-~+H r - --t- I 
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...... -----1. r r-.f't. :: ~=~=:~~:::-=-~+-_-'7 _ _!""i:-HI -tt+IN'--__ +-lc Hf. 
' - -ili 

o t--+--t---t-Hf1r~-l- ' I ~ i [ j 
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I I I 'W 
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lOK lOOK 1M 10M 

50 

40 

30 

20 

10 

0 

-10 

-20 

1K 

OPEN LOOP FREQUENCY RESPONSE ANO PHASE SHIFT 

Vee± 5 V, RL =10 KU. eL =100 pF, Tamb~ 25°e 

~ 

~"'----'- '--. '-

...... 
...... 

10K lOOK 1M 

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT 

VCc ±5 V. RL = 100 KH. CL = 100 pF, l'a~b = 25_~C 

E88TS271-07 

PHASE 

0 

45 

90 

135 

180 

FREQUENCY 1Hz) 

E88TS271-08 

GAIN ldBI PHASE 
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40 

30 

20 

10 

0 
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-20 
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'-- .... -1--

b-.. 
~ ......... 

""' I I' 
l 

1K 10K lOOK 1M 

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT 

Vee i.5 V, RL = 1 M!!, CL ~ 100 pF, Tamb=25°C 

G 

45 

90 

135 

180 

FREQUENCY (Hz) 
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ORDERING INFORMATION 

Part Number Temperature 
Range oc N 

TS271C 0 to+ 70 • 
TS271AC o to+ 70 • 
TS271BC 0 to+ 70 • 
TS2711 - 40 to+ 105 • 
TS271M -55 to+ 125 
TS271AI - 40 to+ 105 • 
TS271AM -55 to+ 125 
TS27181 - 40 to+ 105 • 
TS271BM -55 to+ 125 

Examples : TS271 ACN, TS271 CD 

PACKAGE MECHANICAL DATA 

8 PINS- PLASTIC DIP OR CERDIP 

TS271 

Package 

0 J 

• 
• 
• 
• 

• 
• 

• • 
• 

11) Nom1nal d1mens1on 
(2) True geometrical pasrt1on 

8 pins 

9/10 

563 



TS271 

PACKAGE MECHANICAL DATA (continued) 

8 PINS -PLASTIC MICROPACKAGE SO 

10/10 
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1.75 max. 

0.185 
0.265 

8 Outputs 



TS272 
TS27M2/TS27L2 

CMOS DUAL OPERATIONAL AMPLIFIERS 

• EXCELLENT PHASE MARGIN ON CAPACI­
TANCE LOADS 

• SYMMETRICAL OUTPUT CURRENTS 

• HIGH GAIN BANDWIDTH PRODUCT FOR 
TS272 

'" LOW OUTPUT DYNAMIC IMPEDANCE 

• THE TRANSFER FUNCTION IS LINEAR 

• PIN COMPATIBLE TO STANDARD DUAL OPE­
RATIONAL AMPLIFIERS (TL082- LM358) 

• STABLE AND LOW OFFSET VOLTAGE 

• INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

• THREE INPUT OFFSET VOLTAGE SELEC­
TIONS : STANDARD (10 mV), A (5 mV), 
B (2 mV) . 

DESCRIPTION 

The TS272 series are low cost, low power dual ope­
rational amplifiers designed to operate with single 
or dual supplies. These operational amplifiers use 
the SGS THOMSON Microelectronics silicon gate 
LIN MOS process giving them an excellent 
consumption speed ratio. These series are ideally 
suited for low consumption applications. 

Three power consumptions are available allowing 
to have always the best consumption-speed ratio. 
• Icc= 10 )lA per amplifier: TS27L2 (Low qias ver­

sions) 
• Icc= 150 )lA per amplifier: TS27M2 (Medium 

bias versions) 
• lee;:= 1 rnA per amplifier : TS272 (High bias ver-

sions) 

The input impedance is similar to the J-FET input 
impedance. Very high input impedance and extre­
mely low input offset and bias currents. They allow 
to minimize the static errors in low impedance ap­
plications. 

November 1988 

N 
DIPS 

(Plastic package) 

J 
CERDIPS 

(Cerdip package) 

D 
508 

(Plastic micropackage) 

(Ordering Information at the end of the datasheet) 

PIN CONNECTIONS (top view) 

2 

3 

4 

8 

7 

6 

5 

E88TS272-01 

1 - Output 1 
2 - Inverting input 1 
3 - Non-inverting input 1 
4- Vcc-
5 - Non-inverting input 2 
6 - Inverting input 2 
7- Output 2 
8- Vee• 

1/10 
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TS272/TS27M2/TS27L2 

BLOCK DIAGRAM 

vee-

E88TS272-1J2 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee' Supply Voltage (note 1) 12 v 
V;d Differential Input Voltage (note 2) ± 12 v 
v, Input Voltage (note 3) - 0.3 to 12 v 

Toper Operating Free-air Temperature 
TS272C 0 to 70 
TS2721 - 40 to 105 
TS272M -55 to 125 
TS27M2C o to 70 oc 
TS27M21 - 40 to 105 
TS27M2M - 55 to 125 
TS27L2C o to 70 
TS27L21 - 40 to 105 
TS27L2M - 55 to 125 

Tstg Storage Temperature - 65 to 150 oc 
Notes : 1. All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Differential voltages are at the non-inverting input terminal respect to the terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage. 

OPTIMAL OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage (note 1) 4 to 10 v 
v, Common Mode Input Voltage Vee = 1 0 V o to 9 v 

566 



SCHEMATIC DIAGRAM (For 1/2 TS27x2) 

+ 
u 
u 
> 

TS272/TS27M2/TS27L2 

EB8TS272-03 

3/10 
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TS272/TS27M2/TS27L2 

ELECTRICAL CHARACTERISTICS FOR TS272 
Tamb = 25 oc, Vee= 10 V (unless otherwise specified) 
RL Connected to V cc -

Symbol Parameter 
Min. 

V;o Input Offset Vollage 
V0 =1.4V 
TS272 
T mm < T < T max 

TS272A 
T mm < T < T max 
TS272B 
T mm < T < T max 

a. V;o Temperature Coefficient of Input Voltage 

ho Input Offset Current 
V; = 5 V, V0 = 5 V 
T m1n< T < T max 

liB Input Bias Current 
V; = 5 V, V o = 5 V 
T min < T < T max 

VoH High Output Voltage (note 1) 
Vi ='10 mV 8.2 
RL=10kQ 
T min < T < T max 8.1 

Avd Large Signal Voltage Gain 
V0 =1Vto6V 10 
v, =5 v 
RL =10 KQ 
T min < T < T max 7 

Gwr Gain Bandwidth Product 
Av = 40 dB 
RL = 1 0 kQ 
CL = 100 pF -
Fin= 200KHz 

CMR Common Mode Rejection Ratio 65 
V0 =1.4V 
Vi = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 60 
Vcc=5Vto10V 
V0 =1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 
Vo =5 V 
T min < T < T max 

Is Output Current 
V;=10mV, Vo=OV 45 

Is Output Current 
(sink) Vi =-10 mV, Vo =Vee 35 
Svo Slew Rate at Unity Gain 
om Phase Margin at Unity Gain 

Av = 40 dB 
RL = 10 kQ 
CL = 100pF 

Kov Overshoot Factor 
Vn Input Equivalent Noise Voltage 

I= 1 KHz 
Rs = 10 Q 

Vo1No2 Cross· Talk Attenuation 

Note : 1, Low output voltage is less than 50mV. 

TS272C 
Typ. 

5 

1 

1 

8.4 

15 

3.5 

80 

70 

1000 

60 

45 
5.5 

45 

30 
30 

120 

4/10 ~ SGS·THOMSON 
~""'!I ~U©Iiii©IID!.rn©11oo©oou~ 

568 

TS2721/TS272M 
Unit 

Max. Min. Typ. Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
5 )1V/°C 

1 pA 
0.1 0.2 nA 

1 pA 
0.15 0.3 nA 

v 
8.2 8.4 

8 
V/mV 

10 15 

6 
MHz 

3.5 

65 80 dB 

60 70 dB 

)lA 
1500 1000 1500 

1600 1700 
mA 

85 45 60 85 
mA 

65 35 45 65 
5.5 V/JlS 

Degrees 
45 

30 % 
30 nV/...JHz 

120 dB 



ELECTRICAL CHARACTERISTICS FOR TS27M2 
Tamb ~ 25 ac, Vee~ 10 V (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter 
Min. 

Vic Input Offset Voltage 
V0 =1.4V 
TS27M2 -· 
T min < T < T max 
TS27M2A 
T min < T < T max 
TS27M2B 
T min < T < T max 

a V10 Temperature Coefficient of Input Voltage 

l,o Input Offset Current 
V, = 5 V, V0 = 5 V 
T mm < T < T max 

l.rs Input Bias Current 
Vi = 5 V, Vo = 5 V 
T mrn < T < T max 

VoH High Output Voltage (note 1) 
Vi = 10 mV 8.7 
RL=100kQ 
T min < T < T max 8.6 

Avd Large Signal Voltage Gain 
V0 = 1 V to 6 V 30 
RL=100kQ 
Vi =5 V 
T min < T < T max 20 

Gwr Gain Bandwidth Product 
Av = 40 dB 
RL=100kQ 
CL = 100 pF 
Fin= 100KHz 

CMR Common-mode Rejection Ratio 65 
V0 =1.4 V 
Vi = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 60 
V cc = 5 V to 1 0 V 
V0 = 1.4 V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 
V0 =5 V 
T min < T < T max 

Is Output Current 
Vi=10mV,V0 =0V 45 

Is Output Current 
(sink) V, =- 10 mV, Vo =Vee 35 

Svo Slew Rate at Unity Gain 
em Phase Margin at Unity Gain 

Av = 40 dB 
RL=100kQ 
CL = 100 pF 

Kov Overshoot Factor 

Vn Input Equivalent Noise Voltage 
f = 1 KHz -
Rs = 10 Q 

Vo1No2 Cross Talk Attenuation 

II Note : 1. Low output voltage is less than SOmV. 

TS272/TS27M2/TS27L2 

TS27M2C TS27M21/TS27M2M 
Unit 

Typ. Max. Min. TyJ). Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
2 2 J1V/°C 

1 1 pA 
0.1 0.2 nA 

1 1 pA 
0.15 0.3 nA 

v 
8.9 8.7 8.9 

8.5 
V/mV 

50 30 50 

10 
MHz 

1 1 

80 65 80 dB 

80 60 80 dB 

JlA 
150 200 150 200 

250 300 
mA 

60 85 45 60 85 
mA 

45 65 35 45 65 
0.6 0.6 V/JlS 

Degrees 
45 45 

30 30 % 
38 38 nV/,IHz 

120 120 dB 
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TS272/TS27M2/TS27L2 

ELE'CTRICAL ·CHARACTERISTICS FOR TS27L2 
Tamb = 25 oc, Vee= 10 V (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter 
Min. 

Vio Input Offset Voltage 
V0 =1.4V 
TS27L2 
T min < T < T max 
TS27L2A 
T min < T < T max 
TS27L2B 
T min < T < T max 

a. Via Temperature Coefficient of Input 
Voltage 

lie Input Offset Current 
V;=5V, V0 =5V 
T mrn < T < T max 

liB Input Bias Current 
Vi=5V, V0 =5V 
T mm < T < T max 

VoH High Output Voltage (IJOte 1) 
Vi= 10 mV 8.8 
RL = 1 Mn 
T mm < T < T max 8.7 

Avd Large Signal Voltage Gain 
Va=1Vto6V 60 
RL = 1 MQ 
Vi =5 V 
T min < T < T max 45 

Gwr Gain Bandwidth Product 
Av = 40 dB 
RL = 1 MQ 
CL=100pF 
Fin= 100KHz 

CMR Common Mode Rejection Ratio 65 
Vo =1.4 V 
Vi = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 60 
V cc = 5 V to 10 V 
V0 =1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 
Vo =5 V 
T min < T < T max 

Is Output Current 
. Vi= 10 mV, V0 = 0 V 45 

Is Output Current 
(Sink) V, =- 10 mV, V0 =Vee 35 

Svo Slew Rate at Unity Gain 
om Phase Margin at Unity Gain 

Av = 40 dB 
RL = 1 Mn 
CL=100pF 

Kov Overshoot Factor 

Vn Input Equivalent Noise Voltage 
I= 1 KHz 
Rs = 10 Q 

Vo1No2 Cross Talk Attenuation 
Note : 1. Low output voltage is less than 50mV. 
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TS27L2C TS27L21/TS27L2M 
Unit 

Typ, Max. Min. Typ. Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
0.7 0.7 J1V/°C 

1 1 pA 
0.1 0.2 nA 

1 1 pA 
0.15 0.3 nA 

v 
9 8.8 9 

8.6 
V/mV 

100 60 100 

40 
MHz 

0.1 0.1 

80 65 80 dB 

80 60 80 dB 

JlA 
10 15 10" 15 

17 18 
mA 

60 85 45 60 85 
mA 

45 65 35 45 65 
0.04 0.04 V/JlS 

• Degrees 
45 45 

30 30 % 
70 70 nV"IHz 

120 120 dB 
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TS272/TS27M2/TS27L2 

-I I I 
HIGH-BIAS VERSIONS 

-~~ 

, .. , I I 
MEDIUM-BIAS VERSIONS 

--' 

LOW-BIAS VERSIONS 

··---
_,.., -

Vcc(VJ 

2 4 6 10 12 14 16 

SUPPLY CURRENT vs FREE-AIR TEMPERATURE 
V0 = V1c = 0.2 Vee, T arrb = 25 oc, NO LOAD EBSTs272-04 

I I I 
HIGH-BIAS VERSIONS 
I 

. I . I I 
MEDIUM-BIAS VERSIONS 

LOW-BIAS VERSIONS 

-50 -25 0 25 50 75 100 

SUPPLY CURRENT vs FREE-AIR TEMPERATURE 
Vee= 10V, V1c=5V, V0 =5 V, NO LOAD 

TA('C) 

125 

E88TS272-05 
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TS272/TS27M2/TS27L2 

TS272 

TS27M2 

TS27L2 
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COAINitiOJ 
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ORDERING INFORMATION 

Part Number Temperature 
Range oc N 

TS272C 0 to 70 • 
TS272AC 0 to 70 • 
TS272BC 0 to 70 • 
TS2721 - 40 to 105 • 
TS272M -55 to 125 
TS27M2C 0 to 70 • 
TS27M2AC o to 70 • 
TS27M2BC 0 to 70 • 
TS27M21 -40 to 105 • 
TS27M2M -55 to 125 
TS27L2C 0 to 70 • 
TS27L2AC 0 to 70 • 
TS27L2BC 0 to 70 • 
TS27M21 -40 to 105 • 
TS27L2M -55 to 125 
TS272AJ - 40 to 105 • 
TS272BI -40 to 105 • 
TS272AM -55 to 125 
TS272BM -55 to 125 
TS27M2AI -40 to 105 • 
TS27M2BI - 40 to 105 • 
TS27L2AI - 40 to 105 • 
TS27L2BI - 40 to 105 • 
TS27M2AM -55 to 125 
TS27M2BM -55 to 125 
TS27L2AM -55 to 125 
TS27L2BM -55 to 125 

Examples : TS27L2ACN, TS272CD 

PACKAGE MECHANICAL DATA 

8 PINS- PLASTIC DIP OR CERDIP 

TS272/TS27M2/TS27L2 

Package 

D J 

• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 

• . 
• 
• 
• 
• 

• 
• 
• 
• 

( 1) Nomtnal dtmenston 
{2) True geometncal positton 

8 ptns 
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TS272/TS27M2/TS27L2 

PACKAGE MECHANICAL DATA (continued) 

8 PINS- PLASTIC MICROPACKAGE SO 

574 

j 

1.75 max. 

0.185 
0.265 

8 Outputs 



TS274 
TS27M4/TS27L4 

CMOS QUAD OPERATIONAL AMPLIFIERS 

• EXCELLENT PHASE MARGIN ON CAPACI­
TIVE LOADS 

• SYMMETRICAL OUTPUT CURRENTS 

• HIGH GAIN BANDWIDTH PRODUCT FOR 
TS274 

• LOW OUTPUT DYNAMIC IMPEDANCE 

• THE TRANSFER FUNCTION IS LINEAR 

• PIN COMPATIBLE TO STANDARD QUAD 
OPERATIONAL AMPLIFIERS (TL084-LM324) 

• STABLE AND LOW OFFSET VOLTAGE 

• INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

• THREE INPUT OFFSET VOLTAGE SELEC­
TIONS: STANDARD (10 mV), A (5 mV), 
B(2mV) 

DESCRIPTION 

The TS27 4 series are low cost, low power quad ope­
rational amplifiers designed to operate with single 
or dual supplies. These operational amplifiers use 
the SGS-THOMSON Microelectronics silicon gate 
LIN MOS process giving them an excellent 
consumption-speed ratio. These series are ideally 
suited fcir low consumption applications. 

Three power consumptions are available allowing 
to have always the best consumption-speed ratio. 
• Icc = 1 0 ).lA per amplifier : TS27L4 (Low bias 

versions) 
• Icc= 150 11A per amplifier: TS27M4 (Medium 

bias versions) 
• Icc= 1 rnA per amplifier: TS274 (High bias ver-

sions) · 

The input impedance is similar to the J-FET input 
impedance : very high input inpedance and extre­
mely low input offset and bias currents. They allow 
to minimize the static errors in low impedance ap­
plications. 

November 1988 

N 
DIP14 

(Plastic Package) 

J 
CERDIP14 

(Cerdip Package) 

D 
5014 

(Plastic Micropackage) 
(Ordering Information at the end of the datasheet) 

PIN CONNECTIONS (top view) 

2 

3 

4 

5 

6 

7 

14 

13 

12 

11 

10 

9 

8 

1 - Output 1 EBSTS274-o1 

2 - Inverting input 1 
3 - Non-inverting input 1 
4 - Vee+ 
5 - Non-inverting input 2 
6 - Inverting input 2 
7 - Output2 
8 - Output3 
9 - Inverting input 3 

1 0 - Non-inverting input 3 
11 - Vcc-
12 - Non-inverting input 4 
13 - Inverting input 4 
14 - Output 4 
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TS274/TS27M4/TS27L4 

BLOCK DIAGRAM 

EB8TS272-02 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value 

Vee Supply Voltage (note 1) 12 

v,d Differential Input Voltage (note 2) ±12 

V; Input Voltage (note 3) - 0.3 to 12 

Toper Operating Free-air Temperature 
TS274C 0 to 70 
TS2741 - 40 to 105 
TS274M -55 to 125 
TS27M4C o to 70 
TS27M41 - 40 to 105 
TS27M4M -55 to 125 
TS27L4C 0 to.70 
TS27L41 - 40 to 105 
TS27L4M -55 to 125 

Tstg Storage Temperature - 65 to 150 

Notes :i. 
2. 
3. 

All voltage values, except differential voltages, are with respect to network ground terminal. 
Differential voltages are at the noninverting input terminal with respect to the input terminal. 
The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage. 

OPTIMAL OPERATING CONDITIONS 

Symbol Parameter Value 

Vee Supply Voltage (note 1) 4 to 10 

v, Common Mode Input Voltage Vee = 10 V 0 to 9 

2/10 
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Unit 

v 
v 
v 

oc 

oc 

Unit 

v 
v 



SCHEMATIC DIAGRAM (for 1/4 TS27 x 4) 

+ 
u 
u 
> 

TS27 4/TS27M4/TS27L4 

EBBTS272-()3 

3/10 

577 



TS274/TS27M4/TS27L4 

ELECTRICAL CHARACTERISTICS FOR TS274 
Tamb = 25 oc, Vee= 10 V (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter 
Min. 

Vic l~ut Offset Voltage s = 1.4 v 
T 274 
T min < T < T max 
TS274A 
T min < T < T max 
TS274B 
T mm < T < T max 

a Vio Temperature Coefficient of Input 
Voltage 

ho l~ut Offset Current 
i=5V,V0 =5V 

T min < T < T max 
lb l~ut Bias Current 

. ,=5V, V0 =5V 
T m1n < T < T max 

VoH HJ.lh Output Voltage (note 1) 
, = 10 mV 8.2 

RL=10kQ 
T min < T < T max 8.1 

Avd Large Si~nal Voltage Gain 
Vo = 1 to 6 V 
RL=10kQ 

10 

v, =5 v 
T min < T < T max 7 

Gwr Gain Bandwidth Product 
Av = 40 dB 
RL = 10 kQ 
CL = 100 fJF 

·fin = 200 KHz 
CMR Common Mode Rejection Ratio 65 

V0 =1.4V 
Vi = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 60 
Vee= 5 V to 10 V 
V0 =1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 
Vo =5 V 
T min < T < T max 

Is Output Current 
Vi=10mV,V0 =0V 45 

Is Output Current 
(Sink) Vi=- 10 mV, V0 =Vee 35 

Svo Slew Rate at Unity Gain 
om Phase Mar2in at Unity Gain 

Av =40 d 
RL=10kQ 
CL = 100 pF 

Kov Overshoot Factor 

Vn Input E~ivalent Noise Voltage 
f = 1 K z 
Rs = 10 Q 

Vo1No2 Cross Talk Attenuation 

Note : 1. Low oU1put voltage is less than 50mV. 
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TS274C TS2741/TS274M 
Unit 

Typ. Max. Min. Typ. Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
5 5 i-tV/oC 

1 1 pA. 
0.1 0.2 nA 

1 1 pA 
0.15 0.3 nA 

v 
8.4 8.2 8.4 

8 

1!5 
V/mV 

10 15 

6 
MHz 

3.5 . 3.5 

80 65 80 dB 

70 60 70 dB 

1000 1500 1000 1500 
I-LA 

1600 1700 
rnA 

60 85 45 60 85 
rnA 

45 65 35 45 65 
5.5 5.5 ViliS 

45 45 
Degrees 

30 30 % 
30 30 nV/'I'Hz 

120 120 dB .. 



ELECTRICAL CHARACTERISTICS FOR TS27M4 
Tamb = 25 °C, Vee = 10 ·v (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter 
TS27M4C 

Min. Typ. 
V;o l~ut Offset Voltage s = 1.4 v 

T 27M4 
T min < T < T max 
TS27M4A 
T min < T < T max 
TS27M4B 
T min < T < T max 

a Vio Temperature Coefficient of Input 
Voltage 

2 

lio l~ut Offset Current 
i=5V, V0 =5V 1 

T min < T < T max 
lb l'lfut Bias Current 

i=5V, V0 =5V 
T min < T < T max· 

1 

VcH Hj,Jh Output Voltage (note 1) 
i = 10 mV 8.7 8.9 

RL=100kQ 
T min < T < T max 8.6 

Avd Large Si~nal Voltage Gain 
V0 = 1 to 6 V 30 50 
RL=100kn 
Vi =5 V 
T min < T < T max 20 

Gwr Gain Bandwidth Product 
Av = 40 dB 1 
RL = 100 kQ 
CL = 100 pF 
fin =100KHz 

CMR Common Mode Rejection Ratio 65 80 
V0 =1.4V 

- Vi = 1 V to 7.4 V 
SVR Supply Voltage Rejection Ratio 60 80 

V cc = 5 V to 10 V 
Vo=1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 
Vo =5 V 
T min < T < T max 

150 

Is Output Current 
Vi=10mV,V0 =0V 45 60 

Is Output Current 
(Sink) Vi=- 10 mV, V0 =Vee 35 45 
Svo Slew Rate at Unity Gain 0.6 
em Phase Margin at Unity Gain 

Av =40 d 45 
RL = 100 kQ 
CL = 100 pF 

Kov Overshoot Factor 30 

Vn Input E~ivalent Noise Voltage 38 
f = 1 K z 
Rs = 10 n 

Vo1No2 Cross Talk Attenuation 120 

Note : 1. Low output voltage is less than 50mV. 

TS27 4/TS27M4J:TS27L4 

TS27M41/TS27M4M 
Unit 

Max. Min. Typ. Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
2 1NI°C 

1 pA 
0.1 0.2 nA 

1 pA 
0.15 0.3 nA 

v 
8.7 8.9 

8.5 
VlmV 

30 50 

10 
MHz 

1 

65 80 dB 

60 80 dB 

200 150 200 
liA 

250 300 
rnA 

85 45 60 85 
rnA 

65 35 45 65 
0.6 V/JlS 

45 
Degrees 

30 % 

38 nV/'-'Hz 

120 dB 
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TS274/TS27M4/TS27L4 

ELECTRICAL CHARACTERISTICS FOR TS27L4 
Tamb = 25 oc, Vee = 10 V (unless otherwise specified) 
RL Connected to Vee-

Symbol Parameter 
TS27L4C 

Min. Typ. 

Via l~ut Offset Voltage s = 1.4 v 
T 27L4 
T m1n < T < T max 
TS27L4A 
T min < T < T max 
TS27L4B 
T min < T < T max 

a V,o Temperature Coefficient of Input 0.7 
Voltage 

lio 1'\fut Offset Current 
i=5V, V0 =5V 1 

T min < T < T max 
lb 1'\fut Bias Current 

i = 5 V, V0 = 5 V 
T mm < T < T max 

1 

VoH H~h Output Voltage (note 1) 
, = 10 mV 8.8 9 

RL = 1 MQ 
T min < T < T max 8.7 

Avd Large Signal Voltage Gain 
V0 = 1 \1 to 6 V 60 100 
RL =100 kQ 
v, =5 v 
T min < T < T max 45 

Gwr Gain Bandwidth Product 
Av = 40 dB 0.1 
RL = 1 MQ 
CL = 100 ~F 
fin= 10 K z 

CMR Common Mode Rejection Ratio 65 80 
Va=1.4V 
Vi = 1 V to 7.4 V 

SVR Supply Voltage Rejection Ratio 60 80 
Vee= 5 V to 10 V 
V0 =1.4V 

Icc Supply Current (per amplifier) 
Av = 1, no Load 

·va = 5 V 
10 

T min < T < T max 

Is Output Current . 
V, = 10 mV, V0 = 0 V 45 60 

Is · Output Current 
(Sink) Vi =·10 mV, Va =Vee 35 45 
Svo Slew Rate at Unity Gain 0.04 
l!lm Phase Mar~in at Unity Gain 

Av = 40 B . 45 
RL = 1 MQ 
CL=100pF 

Kov Overshoot Factor 30 
Vn Input E~ivalent Noise Voltage 70 

f=1Kz · 
Rs = 10 Q 

Vod Vo2 Cross Talk Attenuation 120 
. 

Note : 1. Low output voltagP is less than SOmV. 

6/10 

580 

TS27L41/TS27L4M 
Unit 

Max. Min. l"yp. Max. 
mV 

10 10 
12 12 
5 5 

6.5 6.5 
2 2 

3.5 3.5 
0.7 1J.V/°C 

1 pA 
0.1 0.2 nA 

1 pA 
0.15 0.3 nA 

v 
8.8 9 

8.6 
V/mV 

60 100 

40 
MHz 

0.1 

65 80 dB 

60 80 dB 

15 10 15 
IJ.A 

17 18 
rnA 

85 45 60 85 
rnA 

65 35 45 65 
0.04 V/JlS 

45 
Degrees 

30 % 
70 nVt,JR"z 

120 dB 



ICC(J!A ) 

1000 

100 

10 

ICC(JiA) 

1000 

100 

10 

I I I 
HIGH-BIAS VERSIONS ---,...r I I 

MEDIUM-BIAS VERSIONS 

.. . 
LOW-BIAS VERSIONS 

··--
.. -~ 

2 4 8 10 12 14 

,. 

SUPPLY CURRENTvs FREE-AIR TEMPERATURE 
Vo = V,e=0.2 Vee• T arrt>= 25 oc, NO LOAD 

I I I 
HIGH-BIAS VERSIONS 

I I I 
MEDIUM-BIAS VERSIONS 

LOW-BIAS VERSIONS 

-50 -25 25 50 75 100 

SUPPLY CURRENT vs FREE-AIR TEMPERATURE 
Vee= 10V, V1e=SV, Vo=SV, NO LOAD 

TS27 4/TS27M4/TS27L4 

Vcc(V) 

16 

EBBT$274·02 

TA("C) 

125 

E88TS274-03 
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TS274/TS27M4/TS27L4 

TS274 

TS27M4 

TS27L4 
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ORDERING INFORMATION 

Part Number Temperature 
Range ac N 

TS274C 0 to+ 70 • 
TS274AC 0 to+ 70 • 
TS274BC 0 to+ 70 • 
TS2741 . - 40 to+ 105 • 
TS274M -55 to+ 125 
TS27M4C 0 to+ 70 • 
TS27M4AC o to+ 70 • 
TS27M4BC 0 to+ 70 .. 
TS27M41 - 40 to+ 105 • 
TS27M4M -55 to+ 125 
TS27L4C 0 to+ 70 • 
TS27L4AC 0 to+ 70 • 
TS27L4BC o to+ 70 • 
TS27M41 - 40 to+ 105 • 
TS27L4M -55 to+ 125 
TS27M4AI - 40 to+ 105 • 
TS27M4AM -55 to+ 125 
TS27M4BI - 40to + 105 • 
TS27M4BM -55 to+ 125 
TS27L4AI - 40 to+ 105 • 
TS27L4AM -55 to+ 125 
TS27L4BI - 40 to+ 105 • 
TS27L4BM -55 to± 125 

Examples : TS27L4ACN, TS274CD 

PACKAGE MECHANICAL DATA 

14 PINS- PLASTIC DIP OR CERDIP 

Datum 

Package 

D J 

• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 

• 
• . 
• 

• 
• 

• 

TS274/TS27M4/TS27L4 

8.5 max. •I 

{1) Nomrnal drmension 

(2) True geornetncal posnron 

6.35 
(1) 14 PINS 
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TS274/TS27M4/TS27L4 

PACKAGE MECHANICAL DATA (continued) 

14 PINS- PLASTIC MICROPACKAGE SO 

·-1.27 ·1 • t" r t" t" t. 1· 
i i i i i i ot-t--' """"'--

' ' ' 

8.55 
'8,75 

10/10 
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0.185 
0,265 

1.75max. 

14 PINS 



TS372 

CMOS DUAL DIFFERENTIAL COMPARATOR 

• WIDE SINGLE SUPPLY RANGE OR DUAL 
SUPPLIES 4V TO 1 OV OR± 2V TO± 5V 

. • VERY LOW SUPPLY CURRENT: 0.4 rnA INDE­
PENDENT OF SUPPLY VOLTAGE 

• EXTREMELY LOW INPUT BIAS CURRENT : 
1 pA TVP 

• EXTREMELY LOW INPUT OFFSET CUR­
RENT : 1 pA TYP 

• LOW INPUT OFFSET VOLTAGE 

• INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

• LOW OUTPUT SATURATION VOLTAGE 
150 mVTYP 

• OUTPUT COMPATIBLE WITH TTL.MOS AND 
CMOS 

• BUlL T-IN ESD PROTECTION 

• HIGH INPUT IMPEDANCE 1012 QTYP 

• FAST REPONSE TIME : 200 NS TYP FOR TTL 
LEVEL INPUT STEP 

DESCRIPTION 

These devices consist of two independent precision 
voltage comparators, designed to operate with sin­
gle or dual supplies. 

These differential comparators use the SGS THOM­
SON Microelectronics silicon lin MOS process gi­
ving them an excellent consumption-speed ratio. 

These devices are ideally suited for low consump­
tion applications. 

December 1988 

ADVANCE DATA 

N 
DIP14 

(Plastic Package} 

J 
CERDIP14 

(Cerdip Package} 

D 
5014 

(Plastic Micropackage} 

(Ordering Information at the end of the datasheet} 

PIN CONNECTIONS (top view) 

2 

3 

4 

8· 

7 

6 

5 

E88TS272-01 

- Output 1 

2 - Inverting input 1 

3 - Non-inverting Input 1 

4 -Vee 

5 - Non-inverting input 2 

6 - Inverting input 2 

7 - Output 2 

8 - Vee• 

1/3 
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TS372 ~ . 
. : : 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value - Unit 

Vee Supply Voltage (note 1) 12 v 
V;d Diff(:lrential Input Voltage (note 2) ±12 v 
Vi lllput Voltage (note 3) 12 v 
Vo Output Voltage 12 v 
lo Output Current 20 mA 

Duration of Output Short-circuit to GND (note 4) Unlimited 

Toper Operating Free-air Temperature l'S372C o to 70 oc 
TS3721 -40 to 105 
TS372M -55 to 125 

Tstg Storage Temperature -65 to 150 oc 
Notes : 1. All voltage values, except differential voltages are with respect to network ground terminal. 

2. Differential voltages are at the non-inverting input terminal with respect to the input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage. 
4. Short circuit from outputs to Vee' can cause excessive heating and eventual destruction. 

OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage Range 4 to 10 v 
Vee Min Supply Voltage (for selected devices) 3 v 
Vee Max Supply Voltage 12 v 

ELECTRICAL CHARACTERISTICS 0/ cc = + 5 V, T = 25 °C) 

Value 
Symbol Parameter 

Min. Typ. Max .. 
Unit 

V;o Input Offset Voltage for V1c = V1cR Min (note 1) 2 10' mV 

lio Input Offset Current (note 1) 1 pA 

l;b Input Bias Current 1 pA 

V1cR Input Common Mode Voltage Range 0 to Vee v 
-1.5 v 

Avd L:arge Signal Voltage Gain Vee= 10 V; RL > 15 KQ at Vee 200 V/mV 

loh High Level Output Current Vid = 1 V; Voh = + 5 V 0.1 nA 

Vol Low. Level Output Voltage V;d = 1 V ; l 0 1 = 4 mA -150 400 mV 

Icc Supply Current (4 comparators) V,d =- 1 V ; RL = = 0.4 1 mA 

lol Low Level Output Current V;d =- 1 V; VoL= 1.5 V 6 . 16 mA 

Tre Response Time RL = 5.1 KQ ; CL = 15 pF Overdrive 5 mV 600 ns 
(note 2) 

T,. Response Time RL = 5.1 KQ ; CL = 15 pF TTL Input (note 2) 200 lis 

Noles : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to 
4 V with RL = 2.5 Kn to Vee. 

2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 V. 

213 
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'i ORDERING INFORMATION 

Part Number Temperature 
Range N 

TS372 0 to 70 • 
TS3721 -40 to 105 • 
TS372M -55 to 125 

Examples : TS3721D 

PACKAGE MECHANICAL DATA 

8 PINS - PLASTIC DIP OR CERDIP 

Package 

D 

• 
• 

8 PINS- PLASTIC MICROPACKAGE SO 

TS372, 

J 

• 

(1) Nom1nal dimension 
(2) True geometncal positiOn 

0.185 
0.265 

1.75 max. 

8 Outputs 

3/3 
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TS374 

CMOS QUAD DIFFERENTIAL COMPARATOR 

• WIDE SINGLE SUPPLY RANGE OR DUAL 
SUPPLIES 4V TO 1 OV OR± 2V TO± 5V 

• VERY LOW SUPPLY CURRENT: 0.4 rnA INDE­
PENDENT OF SUPPLY VOLTAGE 

• EXTREMELY LOW INPUT BIAS CURRENT : 
1 pA TYP 

• EXTREMELY LOW INPUT OFFSET CUR­
RENT : 1 pA TYP 

• LOW INPUTOFFSETVOI:.TAGE 

• INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

• LOW OUTPUT SATURATION VOLTAGE 
150 mVTYP 

• OUTPUT COMPATIBLE WITH TTL.MOS AND 
CMOS 

• BUlL T-IN ESD PROTECTION 

• HIGH INPUT IMPEDANCE 1012 QTYP 

• FAST REPONSE TIME: 200 NS TYP FOR TTL 
LEVEL INPUT STEP 

DESCRIPTION 

These devices consist of four independent precision 
voltage comparators, designed to operate with sin­
gle or dual supplies. 

These differential comparators use the SGS THOM­
SON Microelectronics silicon lin MOS process gi­
ving them an excellent consumption-speed ratio. 

These devices are ideally suited for low consump­
tion applications. 

December 1988 

ADVANCED DATA 

N 
DIP14 

(Plastic Package) 

J 
CERDIP14 

(Cerdip Package) 

D 
S014 

(Plastic Micropackage) 
(Ordering Information at the end of the datasheet) 

PIN CONNECTIONS (top view) 

2 

3 

4 

5 

6 

7 

1 - Output2 
2 - Output 1 
3 - Vee• 
4 - Inverting input 1 

14 

13 

12 

11 

10 

9 

8 

5 - Non-inverting input 1 · 
6 - Inverting input 2 
7 - Non-inverting input 2 
8 - Inverting input 3 
9 - Non-inverting input 3 

10 - Inverting input 4 
11 - Non:inverting input 4 
12 - Vcc-
13 - Output 4 
14 - Output 3 

E88J374-01 

1/3 
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TS374 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage (note 1) 12 v 
V;d Differential Input Voltage (note 2) ±12 v 
V; Input Voltage (note 3) 12 v 
Vo Output Voltage 12 v 
lo Output Current 20 mA 

Duration of Output Short-circuit to GND (note 4) Unlimited 

Toper Operating Free-air Temperature TS374C 0 to 70 oc. 
TS3741 -40 to 105 
TS374M -55 to 125 

Tstg Storage Temperature -65to150 oc 
Notes : 1. All voltage values, except differential voltages are with respect to network ground terminal. 

2. Differential voltages are at the non-inverting input terminal with reSpect to the input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the posttive supply voltage. 
4. Short circuit from outputs to Vee• can cause excessive heating and eventual destruction. 

OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage Range 4 to 10 v 
Vee Min Supply Voltage (for selected devices) 3 v 
Vee Max Supply Voltage 12 v 

ELECTRICAL CHARACTERISTICS 0/ cc. = -1; 5 V, T = 25 °C) 

Value 
Symbol Parameter 

Min. Typ. Max. 
Unit 

V;o Input Offset Voltage for V;c = V1cR Min (note 1) 2 10 mV 

l;o Input Offset Current (note 1) 1 pA 

l;b Input Bias Current 1 pA 

V;cR Input Common Mode Voltage Range 0 to Vee v 
-1.5 v 

Avd Large Signal Voltage Gain Vee= 10 V; RL > 15 KQ at Vee 200 V/mV 

loh High Level Output Current V;d = 1 V ; Vah = + 5 V 0.1 nA 

Vol Low Level Output Voltage V;d = 1 V ; l0 1 = 4 mA 150 400 mV 

Icc Supply Current (4 comparators) V1d =- 1 V ; RL = = 0.4 1 mA 

loi Low Level Output Current V;d =- 1 V ; VoL = 1.5 V 6 16 mA 

Tre Response Time RL = 5.1 KQ ; CL = 15 pF Overdrive 5 mV 600 ns 
(note 2) 

T,. Response Time RL = 5.1 Kn; CL = 15 pF TTL Input (note 2) 200 ns 

Notes : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to 
4 V with RL = 2.5 Kn to Vee. 

2/3 
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2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 v. 

ru SGS·THOMSON 
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ORDERING INFORMATION 

Part Number Temperature Package 
Range N 

TS374 0 to 70 • 
TS3741 -40 to 105 • 
TS374M -55 to 125 

Examples : TS3741D 

PACKAGE MECHANICAL DATA 

14 PINS- PLASTIC DIP OR CERDIP 

Datum 

D 

• 
• 

14 PINS- PLASTIC MICROPACKAGE SO 

J 

-. 

(1) Nominal dimension 
(21 True geometrical position 

6.35 
(1) 14 Outputs 

0.185 
0,265 e-1.27 "! e tete tete t e I" 

I i i i i i "'~-~-. ==<--. . ' 
0.4 

8.55 
8.75 

14 OutpUU 

TS374 

3/3 
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L--------
!l ~ SGS·ntOMSON BZW04-5V8, B --7 376, 8 
1

! A.~ I ~D©ffil©rn[Srn©Vffil©lR!lD©~ ·ezwo4Psva, e --7 376, e 

UNl-AND BIDIRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
400 W /1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE : 
5.8 v -7376 v 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX B FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFsM Non Repetitive Surge Peak Forward 
Current for Unidirectional Types 

T1 Initial = 25 oc 
See note 1 

Tamb =50 °C 

T1 Initial = 25 oc 
t = 10 ms 

Tstg Storage and Operating Junction Temperature Range 
T, 

TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-leads on Infinite Heatsink for Ltead = 10 mm 

Note : 1. For surges upper than the maximum values, 

F 126 
(Plastic) 

Value 

400 

1.7 

50 

-55 to 150 
150 

230 

Value 

60 

Unit 

w 

w 

A 

oc 
oc 
oc 

the diode will present a short-circuit anode-cathode. 1 Ipp Pulse wave forll :f.0/:1.000 

~~ 
:1. •s 

January 1 989 

• t 
D88TRANSIL 1 
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BZW04-5V8, B -> 376, B/BZW04P5V8, B -> 376, B 

ELECTRICAL CHARACTERISTICS (Ti = 25 °C) 

Symbol Parameter 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

V(CL) Clamping Voltage 

lpp Peak Pulse Current 

ar Temperature Coefficient of v(BR) 

c Capacitance 

tclamping Clamping Time (0 volt to V(BRJ) I Unidirectional Types 

I Bidirectional Types 

Types IRM@ VRM V(BR)' @ 

max. (V) 

Unidirectional Bidirectional (f!A) (V) ml'n. nom. max. 

p BZW04P5V8 p BZW04P5V88 1000 5.8 6.45 6.8 7.48 
BZW04-5V8 BZW04-5V8B 1000 5.8 6.45 6.8 7.14 
BZW04P6V4 p BZW04P6V48 500 6.4 7.13 7.5 8.25 
BZW04-6V4 BZW04-6V48 500 6.4 7.13 7.5 7.88 
BZW04P7VO P BZW04P7VOB 200 7.02 7.79 8.2 9.02 
BZW04-7VO BZW04-7VOB 200 7.02 7.79 8.2 8.61 
BZW04P7V8 BZW04P7V88 50 7.78 8.65 9.1 10.0 
BZW04-7V8 BZW04-7V8B 50 7.78 8.65 9.1 9.55 
BZW04P8V5 BZW04P8V58 10 8.55 9.50 10 11.0 
BZW04-8V5 BZW04-8V58 10 8.55 9.50 10 10.50 

p BZW04P9V4 p BZW04P9V48 5 9.4 10.5 11 12.1 
BZW04-9V4 BZW04-9V48 5 9.4 10.5 11 11.6 
BZW04P10 BZW04P108 5 10.2 11.4 12 13.2 
BZW04-10 BZW04-10B 5 10.2 11.4 12 12.6 

p BZW04P11 p BZW04P11B 5 11.1 12.4 13 14.3 
BZW04-11 BZW04-11B 5 11.1 12.4 13 13.7 

p BZW04P13 p BZW04P138 5 12.8 14.3 15 16.5 
BZW04-13 BZW04-13B 5 12.8 14.3 15 15.8 

p BZW04P14 p BZW04P148 5 13.6 15.2 16 17.6 
BZW04-14 BZW04-148 5 13.6 15.2 16 16.8 

p BZW04P15 p BZW04P158 5 15.3 17.1 18 19.8 
BZW04-15 BZW04-158 5 15.3 17.1 18 18.9 
BZW04P17 BZW04P17B 5 17.1 19 20 22 
BZW04-17 BZW04-17B 5 17.1 19 20 21 
BZW04P19 BZW04P19B 5 18.8 20.9 22 24.2 
BZW04-19 BZW04-198 5 18.8 20.9 22 23.1 
BZW04P20 p BZW04P20B 5 20.5 22.8 24 26.4 
BZW04-20 BZW04-20B 5 20.5 22.8 24 25.2 

p BZW04P23 BZW04P23B 5 23.1 25.7 27 29.7 
BZW04-23 BZW04-23B 5 23.1 25.7 27 28.4 

p BZW04P26 p BZW04P268 5 25.6 28.5 30 33 
BZW04-26 BZW04-268 5 25.6 28.5 30. 31.5 
BZW04P28 p BZW04P28B 5 28.2 31.4 33 36.3 
BZW04-28 BZW04-28B 5 28.2 31.4 33 34.7 

P BZW04P31 p BZW04P318 5 30.8 34.2 36 39.6 
BZW04-31 BZW04-318 5 30.8 34.2 36 37.8 

P BZW04P33 BZW04P33B 5 33.3 37.1 39 42.9 

• Pulse test t, ~50 ms o < 2 %. 
" Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
P : Preferred device. 
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IR V(CL) @ lpp 
max. 

1ms expo 

(rnA) (V) (A) 

10 10.5 38 
10 10.5 38 
10 11.3 35.4 
10 11.3 35.4 
10 12.1 33 
10 12.1 33 

1 13.4 30 
1 13.4 30 
1 14.5 27.6 
1 14.5 27.6 
1 15.6 25.7 
1 15.6 25.7 
1 16.7 24 
1 16.7 24 
1 18.2 22 
1 18.2 22 
1 21.2 19 
1 21.2 19 
1 22.5 17.8 
1 22.5 17.8 
1 25.2 16 
1 25.2 16 
1 27.7 14.5 
1 27.7 ·14.5 
1 30.6 13 
1 30.6 13 
1 33.2 12 
1 33.2 12 
1 37.5 10.7 
1 37.5 10.7 
1 41.5 9.6 
1 41.5 9.6 
1 45.7 8.8 
1 45.7 8.8 
1 49.9 8 
1 49.9 8 
1 53.9 7.4 

Value 

See tables 

1 ps max. 

5 ns max. 

V(CL) @ lpp IXT C** 
max. max. typ. 

VR=D 
8-20~s expo f;,1MHz 

(V) (A) (1 o-•t•c) (pF) 

1,3.4 174 5.7 3500 
13.4 174 5.7 3500 
14.5 160 6.1 3100 
14.5 160 6.1 3100 
15.5 148 6.5 2700 
15.5 148 6.5 2700 
17.1 134 6.8 2300 
17.1 134 6.8 2300 
18.6 258 7.3 2000 
18.6 258 7.3 2000 
20.3 236 7.5 1750 
20.3 236 7.5 1750 
21.7 221 7.8 1550 
21.7 221 7.8 1550 
?3.6 203 8.1 1450 
23.6 203 8.1 1450 
27.2 176 8.4 1200 
27.2 176 8.4 1200 
28.9 166 8.6 1100 
28.9 166 8.6 1100 
32.5 148 8.8 975 
32.5 148 8.8 975 
36.1 133 9.0 850 
36.1 133 9.0 850· 
39.3 122 9.2 BOO 
39.3 122 9.2 800 
42.8 112 9.4 725 
42.8 112 9.4 725 
48.3 99 9.6 625 
48.3 99 9.6 625 
53.5 90 9.7 575 
53.5 90 9.7 575 
59 81.5 9.8 510 
59 81.5 9.8 510 
64.3 74.5 9.9 480 
64.3 74.5 9.9 480 
69.7 69 10.0 450 



8ZW04-5V8, 8 -> 376, 8/8ZW04P5V8, 8 -> 376, 8 

Types IRM@ VRM VeeR)' @ 
max. (V) 

Unidirectional Bidirectional (f!A) (V) min. nom. max. 

BZW04-33 BZW04-33B 5 33.3 37.1 39 41 
BZW04P37 p BZW04P37B 5 36.8 40.9 43 47.3 
BZW04·37. BZW04-37B 5 36.8 40.9 43 45.2 
BZW04P40 BZW04P40B 5 40.2 44.7 47 51.7 
BZW04-40 BZW04-40B 5 40.2 44.7 47 49.4 
BZW04P44 BZW04P448 5 43.6 48.5 51 56.1 
BZW04-44 BZW04-44B .5 43.6 48.5 51 53.6 
BZW04P48 BZW04P48B 5 47.8 53.2 56 61.6 
BZW04-48 BZW04-48B 5 47.8 53.2 56 58.8 
BZW04P53 BZW04P53B 5 53 58.9 62 68.2 
BZW04·53 BZW04-53B 5 53 58.9 62 65.1 
BZW04P58 BZW04P58B 5 58.1 64.6 68 74.8 
BZW04-58 BZW04-588 5 58.1 64.6 68 71.4 
BZW04P64 BZW04P648 5 64.1 71.3 75 82.5 
BZW04-64 BZW04-648 5 64.1 71.3 75 78.8 
BZW04P70 p BZW04P708 5 70.1 77.9 82 90.2 
BZW04-70 BZW04-708 5 70.1 77.9 82 86.1 
BZW04P78 BZW04P78B 5 77.8 86.5 91 100 
BZW04-78 BZW04-78B 5 77.8 86.5 91 95.5 

p BZW04P85 BZW04P85B 5 85.5 95 100 110 
BZW04-85 BZW04-858 5 85.5 95 100 105 
BZW04P94 BZW04P948 5 94 105 110 121 
BZW04-94 BZW04-948 5 94 105 110 116 
BZW04P102 BZW04P1028 5 102 114 120 132 
BZW04-102 BZW04-102B 5 102 114 120 126 

p BZW04P111 BZW04P111B 5 111 124 130 143 
BZW04-111 BZW04-111B 5 111 124 130 137 

p BZW04P128 p BZW04P128B 5 128 143 150 165 
BZW04-128 BZW04-128B 5 128 143 150 158 

p BZW04P136 p BZW04P136B 5 136 152 160 176 
BZW04-136 BZW04-1368 5 136 152 160 168 

p BZW04P145 BZW04P1458 5 145 161 170 187 
BZW04-145 BZW04-145B 5 145 161 170 179 
BZW04P154 BZW04P1548 5 154 171 180 198 
BZW04-154 BZW04-1548 5 154 171 180 189 
BZW04P171 BZW04P17.1 B 5 171 190 200 220 
BZW04-171 BZW04-171B 5 171 190 200 210 
BZW04P188 P BZW04P188B 5 188 209 220 242 

, BZW04-188 BZW04-188B 5 188 209 220 231 
P BZW04P213 BZW04P213B 5 213 237 250 275 

BZW04-213 BZW04·213B 5 213 237 250 263 
p BZW04P239 BZW04P2398 5 239 266 280 308 

BZW04-239 BZW04-239B 5 239 266 280 294 
BZW04P256 BZW04P2568 5 256 285 300 330 
BZW04-256 BZW04-256B 5 256 285 300 315 
BZW04P273 BZW04P273B 5 273 304 320 352 
BZW04-273 BZW04-273B 5 273 304 320 336 

p BZW04P299 BZW04P299B 5 299 332 350 385 
BZW04-299 BZW04-299B 5 299 332 350 368 
BZW04P342 BZW04P342B 5 342 380 400 440 
BZW04-342 BZW04-342B 5 342 380 400 420 
BZW04P376 BZW04P376B 5 376 418 440 484 
BZW04-376 BZW04-3768 5 376 418 440 462 

* Pulse test tp ~50 ms 0 < 2 % . 
.. Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
P : Preferred device. 

IR VccL) @ lpp Vccl) @ lpp ay C" 
max. max. max. typ. 

VR=O 
1ms expo B-20f1S expo f=1MHz 

(rnA) (V) (A) (V) (A) (10"4/'C) (pF) 

1 53.9 7.4 69.7 69 10.0 450 
1 59.3 6.7 76.8 62.5 10.1 400 
1 59.3 6.7 76.8 62.5 10.1 400 
1 64.8 6.2 84 57 10.1 370 
1 64.8 6.2 84 57 10.1 370 
1 70.1 5.7 91 52.5 10.2 350 
1 70.1 5.7 91 52.5 10.2 350 
1 77 5.2 100 48 10.3 320 
1 77 5.2 100 48 10.3 320 
1 85 4.7 111 43 10.4 290 
1 85 4.7 111 43 10.4 290 
1 92 4.3 121 39.5 10.4 270 
1 92 4.3 121 39.5 10.4 270 
1 103 3.9 134 36 10.5 250 
1 103 3.9 134 36 10.5 250 
1 113 3.5 146 33 10.5 230 
1 113 3.5 146 33 10.5 230 
1 125 3.2 162 29.5 10.6 210 
1 125 3.2 162 29.5 10.6 210 
1 137 2.9 178 27 10.6 200 
1 137 2.9 178 27 10.6 200 
1 152 2.6 195 24.5 10.7 185 
1 152 2.6 195 24.5 10.7 185 
1 165 2.4 212 22.5 10.7 170 
1 165 2.4 212 22.5 10.7 170 
1 179 2.2 230 20.8 10.7 165 
1 179 2.2 230 20.8 10.7 165 
1 207 2.0 265 18.1 10.8 145 
1 207 2.0 265 18.1 10.8 145 
1 219 1.8 282 17 10.8 140 
1 219 1.8 282 17 10.8 140 
1 234 1.7 301 16 10.8 135 
1 234 1.7 301 16 10.8 135 
1 246 1.6 317 15.1 10.8 125 
1 246 1.6 317 15.1 10.8 125 
1 274 1.5 353 13.6 10.8 120 
1 274 1.5 353 13.6 10.8 120 
1 301 1.4 388 12.4 10.8 110 
1 301 1.4 388 12.4 10.8 110 
1 344 1.5 442 12 11 100 
1 344 1.5 442 12 11 100 
1 384 1.5 494 12 11 95 
1 384 1.5 494 12 11 95 
1 414 1.2 529 10 11 90 
1 414 1.2 529 10 11 90 
1 438 1.2 564 10 11 85 
1 438 1.2 564 10 11 85 
1 482 0.9 618 9 11 80 
1 482 0.9 618 9 11 80 
1 548 0.9 706 8 11 75 
1 548 0.9 706 8 11 75 
1 603 0.8 776 8 11 70 
1 603 0.8 776 8 11 70 
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8ZW04-5V8, 8 -> 376, 8/8ZW04P5V8, 8 -> 376, 8 
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~n (W) 

Tj initial 25 oc 

II II 

II 11!1 rT 1111 
VsR < 10 v ..... -..... 
10 V ~ VaR < 250 V 

VsR ;?; 250 V ---

·~ ~ 
~ .. 1;:::.~ 
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tp (ms) ex po 
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Fiy.1 - Peak pulse power versus exponential pulse duration. 
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Fig. 2 - clamping voltage versus peak pulse current. 
exponential waveform t = 20 ps ....... ". 

t= 1ms--­
t = 10 ms --

lpp (A) 

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : AV (BR) =DC T (V (BR) J X [Tj - 25] X V (BR) 
For intermediate voltages, extrapolate the given results. 

DBBBZW04P4 



8ZW04-5V8, 8 -> 376, 8/8ZW04P5V8, 8 -> 376, 8 
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BZW04-5V8, B -> 376, B/BZW04P5V8, B -> 376, B 
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Fig .Sa - Capacitance versus reverse applied 
voltage for unidirectional types 

Fig.Bb - Capacitance versus reverse applied 
val tage for bidirectional types 

(typical values] . 

PACKAGE MECHANICAL DATA 

F 126 Plastic 

L 

note 1 L1 

II I 

(typical values] . 

G L 

L1 note 1 

II 
----;---1-f------- -- 1--r-· --r---

11 : : II 

note 2 

Millimeters Inches 
Ref. Notes 

Min. Max. Min. Max. 

0 b2 0.76 0.86 0.029 0.034 

D888ZW04P6 

00 2.95 3.05 0.116 0.120 1 • The lead diameter 0 b2 is not controlled over zone L1 • 

G 6.05 6.35 0.238 0.250 
2 • The minimum axial lengh within which the device may be placed with 

L 26 - 1.024 - its leads bent at right angles is 0.59" (15 mm). 

L, - 1.27 - 0.050 

Cooling method :by convection (method A]. 
Marking : type number ; white band indicates cathode for unidirectional types. 
Weight : 0.4 g. 
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~ SGS·lliOMSON P6KE6V8P, A ---7 440P, A 

A. 'l I ~o©~©rnlbrn©Vrnl©~RDD©~ PsKEsvacP, cA ---7 44ocP, cA 

UNl-AND BIDIRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
600 WI 1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE: 
5.8 v -7376 v 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX C FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOI,UTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFsM Non Repetitive Surge Peak Forward . 
Current for Unidirectional Types 

T1 Initial = 25 oc 
See note 1 

Tamb = 75 °C 

TJ Initial = 25 oc 
t = 10 ms 

Tstg Storage and Operating Junction Temperature Range 
TJ 

h Maximum Lead Temperature for Soldering During 10 sat 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-leads on Infinite Heatsink for L1ead = 10 mm 

/ 
CB-417 
(Plastic) 

Value 

600 

5 

100 

-55 to 175 
175 

230 

Value 

20 

Unit 

w 
w 
A 

oc 
oc 
oc 

Note : 1. For surges upper than the maximum values, 
the diode will present a short-circuit anode-cathode. s Ipp Pulse wave farm 10/1000 

:~ I t 
1 IB D88TRANSIL 1 
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P6KE6V8P, A-> 440P, A/P6KE6V8CP, CA -> 440CP, CA 

ELECTRICAL CHARACTERISTICS (Ti = 25 °C) 

Symbol Parameter Value 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

V(CL) Clamping Voltage See tables 
lpp Peak Pulse Current I 

O:T Temperature Coefficient of v(BR) 

c Capacitance 

tclamplng Clamping Time (0 volt to v(BR)) I Unidirectional Types 1 ps max. 

_I Bidirectional Types 5 ns max. 

VFM Forward Voltage Drop for Unidirectional Types (IFM =50 A) 3.5 V max. 

Types IRM @ VRM V(BR)* @ IR V(CL) @ lpp V(CL) @ lpp <lT 

max. (V) max. max. max. 

1 ms expo 6-20 f!S expo 

Unidirectional Bidirectional (f!A) (V) min. nom. max. (rnA) (V) (A) (V) (A) (1 o- 4/°C) 

p P6KE6V8P p P6KE6V8CP 1000§ 5.8 6.45 6.8 7.48 10 10.5 57 13.4 261 5.7 
P6KE6V8A P6KE6V8CA 1000§ 5.8 6.45 6.8 7.14 10 10.5 57 13.4 261 5.7 

p P6KE7V5P p P6KE7V5CP 500§ 6.4 7.13 7.5 8.25 10 11.3 53 14.5 241 6.1 
P6KE7V5A P6KE7V5CA 500§ 6.4 7.13 7.5 7.88 10 11.3 53 14.5 241 6.1 

p P6KE8V2P P6KE8V2CP 200§ 7.02 7.79 8.2 9.02 10 12.1 50 15.5 226 6.5 
P6KE8V2A P6KE8V2CA 200§ 7.02 7.79 8.2 8.61 10 12.1 50 15.5 226 6.5 
P6KE9V1P P6KE9V1CP 50§ 7.78 8.65 9.1 10 1 13.4 45 17.1 205 6.8 
P6KE9V1A P6KE9V1CA 50§ 7.78 8.65 9.1 9.55 1 13.4 45 17.1 205 6.8 
P6KE10P P6KE10CP 10§ 8.55 9.5 10 11 1 14.5 41 18.6 387 7.3 
P6KE10A P6KE10CA 10§ 8.55 9.5 10 10.5 1 14.5 41 18.6 387 7.3 
P6KE11P P6KE11CP 5§ 9.4 10.5 11 12.1 1 15.6 38 20.3 355 7.5 
P6KE11A P6KE11CA 5§ 9.4 10.5 11 11.6 1 15.6 38 20.3 355 7.5 

p P6KE12P p P6KE12CP 5 10.2 11.4 12 13.2 1 16.7 36 21.7 332 7.8 
P6KE12A P6KE12CA 5 10.2 11.4 12 12.6 1 16.7 36 21.7 332 7.8 

p P6KE13P p P6KE13CP 5 11.1 12.4 13 14.3 1 18.2 33 23.6 305 8.1 
P6KE13A P6KE13CA 5 11.1 12.4 13 13.7 1 18.2 33 23.6 305 8.1 

p P6KE15P P P6KE15CP 5 12.8 14.3 15 16.5 1 21.2 28 27.2 265 8.4 . 
P6KE15A P6KE15CA 5 12.8 14.3 15 15.8 1 21.2 28 27.2 265 8.4 
P6KE16P P6KE16CP 5 13.6 15.2 16 17.6 1 22.5 27 28.9 249 8.6 
P6KE16A P6KE16CA 5 13.6 15.2 16 16.8 1 22.5 27 28.9 249 8.6 

p P6KE18P p P6KE18CP 5 15.3 17.1 18 19.8 1 25.2 24 32.5 . 222 8.8 
P6KE18A P6KE18CA 5 15.3 17.1 18 18.9 1 25.2 24 32.5 222 8.8 

p P6KE20P P6KE20CP 5 17.1 19 20 22 1 27.7 22 36.1 199 9.0 
P6KE20A P6KE20CA . 5 17.1 19 20 21 1 27.7 22 36.1 199 9.0 
P6KE22P p P6KE22CP 5 18.8 20.9 22 24.2 1 30.6 20 39.3 183 9.2 
P6KE22A P6KE22CA 5 18.8 20.9 22 23.1 1 30.6 20 39.3 183 9.2 
P6KE24P P6KE24CP 5 20.5 22.8 24 26.4 1 33.2 18 42.8 168 9.4 
P6KE24A P6KE24CA 5 20.5 22.8 24 25.2 1 33.2 18 42.8 168 9.4 

p P6KE27P P6KE27CP 5 23.1 25.7 27 29.7. 1 37.5 16 48.3 149 9.6 
P6KE27A P6KE27CA 5 23.1 25.7 27 28.4 1 37.5 16 48.3 149 9.6 

p P6KE30P P6KE30CP 5 25.6 28.5 30 33 1 41.5 14.5 53.5 134 9.7 
P6KE30A P6KE30CA 5 25.6 28.5 30 31.5 1 41.5 14.5 53.5 134 9.7 

p P6KE33P p P6KE33CP 5 28.2· 31.4 33 36.3 1 45.7 13.1 59 122 9.8 
P6KE33A P6KE33CA 5 28.2 31.4 33 34.7 1 45.7 13.1 59 122 9.8 

p P6KE36P P6KE36CP 5 30.8 34.2 36 39.6 1 49.9 12 64.3 112 9.9 
P6KE36A P6KE36CA 5 30.8 34.2 36 37.8 1 49.9 12 64.3 112 9.9 

• Pulse test tp,; 50 ms o < 2 %. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types P6KE6V8CP --> 11 CA, IRM must be double that specified for unidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
P : Preferred device. 
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C** 
typ 

VR:O 
1:1 MHz 

(pF) 

4000 
4000 
3700 
3700 
3400 
3400 
3100 
3100 
2800 
2800 
2500 
2500 
2300 
2300 
2150 
2150 
1900 
1900 
1800 
1800 
1600 
1600 
1500 
1500 
1350 
1350 
1250 
1250 
1150 
1150 
1075 
1075 
1000 
1000 
950 
950 



P6KE6VSP, A-> 440P, A/P6KE6V8CP, CA -> 440CP, CA 

Types IRM@ VRM V(BR)* @ IR V(CL) @ lpp VeL @ lpp CXT c•• 
max. (V) max. max. max. typ. 

VR=O 
1 ms expo 8·20 J.LS expo 1:1 MHz 

Unidirectional Bidirectional (J.LA) (V) min. nom. max. (rnA) (V) (A) (V) (A) (10-4/'Cl (pF) 
p P6KE39P P P6KE39CP 5 33.3 37.1 39 42.9 1 53.9 11.1 69.7 103 10.0 900 

P6KE39A P6KE39CA 5 33.3 37.1 39 41 1 53.9 11.1 69.7 103 10.0 900 
P6KE43P P6KE43CP 5 36.8 40.9 43 47.3 1 59.3 10.1 76.8 94 10.1 850 
P6KE43A P6KE43CA 5 36.8 40.9 43 45.2 1 59.3 10.1 76.8 94 10.1 850 
P6KE47P P P6KE47CP 5 40.2 44.7 47 51.7 1 64.8 9.3 84 86 10.1 800 
P6KE47A P6KE47CA 5 40.2 44.7 47 49.4 1 64.8 9.3 84 86 10.1 800 

p P6KE51P P6KE51CP 5 43.6 48.5 51 56.1 1 70.1 8.6 91 79 10.2 750 
P6KE51A P6KE51CA 5· 43.6 48.5 51 53.6 1 70.1 8.6 91 79 10.2 750 

p P6KE56P P6KE56CP 5 47.8 53.2 56 61.6 1 . 77 7.8 100 72 10.3 700 
P6KE56A P6KE56CA 5 47.8 53.2 56 58.8 1 77 7.8 100 72 10.3 70.0 
P6KE62P P6KE62CP 5 53 58.9 62. 68.2 1 85 7.1 111 65 10.4 650 
P6KE62A P6KE62CA 5 53 58.9 62 65.1 1 85 7.1 111 65 10.4 650 

p P6KE68P P6KE68CP 5 58.1 64.6 68 74.8 1 92 6.5 121 59.5 10.4 625 
P6KE68A P6KE68CA 5 58.1 64.6 68 71.4 1 92 6.5 121 59.5 10.4 625 
P6KE75P P6KE75CP 5 64.1 71.3 75 82.5 1 103 5.8 134 53.5 10.5 575 
P6KE75A P6KE75CA 5 64.1 71.3 75 78.8 1 103 . 5.8 134 53.5 10.5 575 

P P6KE82P P6KE82CP 5 70.1 77.9 82 90.2 1 113 5.3 146 49 10.5 550 
P6KE82A P6KE82CA 5 70.1 77.9 82 86.1 1 113 5.3 146 49 10.5 550 
P6KE91P P6KE91CP 5 77.8 86.5 91 100 1· 125 4.8 162 44.5 10.6 525 
P6KE91A P6KE91CA 5 77.8 86.5 91 95.5 1 125 4.8 162 44.5 10.6 • 525 
P6KE100P P6KE100CP 5 85.5 95 100 110 1 137 4.4 178 40.5 10.6 500 
P6KE100A P6KE100CA 5 85.5 95 100 105 1 137 4.4 178 40.5 10.6 500 
P6KE110P P6KE110CP 5 94 105 110 121 1 152 3.9 195 37 10.7 470 
P6KE110A P6KE110CA 5 94 105 110 116 1 152 3.9 195 37 10.7 470 
P6KE120P P6KE120CP 5 102 . 114 120 132 1 165 3.6 212 34 10.7 450 
P6KE120A P6KE120CA 5 102 114 120 126 1 165 3.6 212 34 10.7 450 

p P6KE130P P6KE130CP 5 111 124 130 143 1 179 3.4 230 31.5 10.7 420 
P6KE130A P6KE130CA 5 111 124 130 137 1 179 3.4 230 31.5 10.7 420 
P6KE150P P6KE150CP 5 128 143 150 165 1 207 2.9 265 27.2 10.8 400 
P6KE150A P6KE150CA 5 128 143 150 158 1 207 2.9 265 27.2 10.8 400 
P6KE160P P P6KE160CP 5 136 152 160 176 1 219 2.7 282 25.5 10.8 380 
P6KE160A P6KE160CA 5 136 152 160 168 1 219 2.7 282 25.5 10.8 380 
P6KE170P P6KE170CP 5 145 161 170 187 1 234 2.6 301 24 10.8 370 
P6KE170A P6KE170CA 5 145 161 170 179 1 234 2.6 301 24 10.8 370 

p P6KE180P P6KE180CP 5 154 171 180 198 1 246 2.4 317 22.7 10.8 360 
P6KE180A P6KE180CA 5 154 171 180 189 1 246 2.4 317 22.7 10.8 360 

p P6KE200P P6KE200CP 5 171 190 200 220 1 274 2.2 353 20.4 10.8 350 
P6KE200A P6KE200CA 5 171 190 200 210 1 274 2.2 353 20.4 10.8 350 
P6KE220P P6KE220CP 5 188 209 220 242 1 301 2 388 18.6 10.8 330 
P6KE220A P6KE220CA 5 188 209 220 231 1 301 2 388 18.6 10.8 330 

p P6KE250P P6KE250CP 5 213 237 250 275 1 344 2 442 19 11 310 
P6KE250A P6KE250CA 5 213 237 250 263 1 344 2 442 19 11 310 
P6KE280P P6KE280CP 5 239 266 280 308 1 384 2 494 18 11 300 
P6KE280A P6KE280CA 5 239 266 280 294 1 384 2 494 18 11 300 
P6KE300P P6KE300CP 5 256 285 300 330 1 414 1.6 529 14 11 290 
P6KE300A P6KE300CA 5 256 285 300 315 1 414 1.6 529 14 11 290 
P6KE320P P6KE320CP 5 273 304 320 352 1 438 1.6 564 14 11 280 
P6KE320A P6KE320CA 5 273 304 320 336 1 438 1.6 564 14 11 280 
P6KE350P P6KE350CP 5 299 332 350 385 1 482 1.6 618 14 11 270 
P6KE350A P6KE350CA 5 299 332 350 368 1 482 1 .. 6 618 14 11 270 

p P6KE400P P P6KE400CP 5 342 380 400 440 1 548 1.3 706 11 11 360 
P6KE400A P6KE400CA 5 . 342 380 400 420 1 548 1.3 706 . 11 11 360 

p P6KE440P P6KE440CP 5 376 418 440 484 1 603 1.3 776 11' 11 350 
P6KE440A P6KE440CA 5 376 418 440 462 1 603 1.3 776 11 11 350 

• Pulse test tp s 50 ms li < 2 %. 
•• Divide these values by 2 for bidirectional types. • 
For bidirectional types, electrical characteristics apply in both directions. 
P : Preferred device. · 
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P6KE6V8P, A-> 440P, A/P6KE6V8CP, CA -> 440CP, CA 
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Note : The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : AV (BA) •ex T (V (BAll X [Tj - 25] X V (BR) 
For intermediate voltages, extrapolate the given results. 
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P6KE6V8P, A-> 440P, A/P6KE6V8CP, CA -> 440CP, CA 
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P6KE6V8P, A-> 440P, A/P6KE6V8CP, CA -> 440CP, CA 
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Fig .Ba - Capacitance versus reverse applied 
voltage tor unidirectional types 

Fig .Bb - Capacitance versus reverse applied 
voltage for bidirectional types 

(typical values) . 

PACKAGE MECHANICAL DATA 

CB-417 Plastic 

L 

note 1 L1 

II I 

G 

(typical values) . 

L l!l 0 

L1 note 1 

I II 
- __ .,.._....._ 

r- ---------- - i-- ___,. 
II I 

I II I 
I I 
I I 
I Ill b2 ~ I 
I ~ I 

note 2 

Millimeters Inches 
Ref. Notes 

Min. Max. Min. Max. 

0 b2 - 1.092 - 0.043 

00 - 3.683 - 0.145 1 · The lead diameter 0_ b2 is not controlled over zone L1 . 

- -

D88P6KEP6 

G 8.89 0.350 
2 • The minimum axial lengh within which the device may be placed with 

L 25.4 - 1.000 - its leads bent at right angles is 0.59" (15 mm). 

L, - 1.25 - 0.049 

Cooling method :by convection (method A). 
Marking : type number ; white band indicates cathode for unidirectional types. 
Weight: 0.6 g. 
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~ -SGS·THOMSON .. ~I ~U©lffi@[g[L[g©lJ'lffi@!mU©~ P7T -10, 8 ~ 110, 8 
UNl-AND BIDIRECTIONAL TRANSIENT 

VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY : 
700 W /1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE: 
10V~110V 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX B FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOLUTE RATINGS (limiting values} 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFsM Non Repetitive Surge Peak Forward 
Current for Unidirectional Types 

T1 Initial = 25 oc 
See note 1 

Tamb =50 oc 
TJ Initial = 25 °C 

t = 10 ms 

Tstg Storage and Operating Junction Temperature Range 
TJ 

TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-leads on Infinite Heatsink for L1oad = 10 mm 

Note : 1. For surges upper than the maximum values, 

/ 
CB-417 
(Plastic) 

Value 

700 

5 

120 

-55to150 
150 

230 

Value 

20 

Unit 

w 

w 

A 

oc 
oc 
oc 

the diode will present a short-circuit anode-cathode. I Ipp Pulse Nave far• iO/iOOO 

:~ .. · 
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P7T·10, B --+ 11Ci, B 

.ELECTRICAL CHARACTERISTICS {T1 = 25 cc) 
-

Symbol Parameter Value 

VRM Stand-off Voltage 

V(aRr. B~eakdown Voltage 

V(CL) Clamping Voltag·e See tables 
lpp Peak Pulse Current 

lXT Temperature Coefficient of V(BR) 

c Capacitance 

lctamplng Clamping Time (0 volt to V(BR)) I Unidirectional Types 1 ps max. 

I Bidirectional Types 5 ns max . 

Types IRM@ VRM V(BR)* @ . IR Y(CL) @ lpp Y(cL) @ lpp <XT c•• 
max. (V) ·max. max. max. typ. 

VR=O 
1 ms expo 8-20 ILS expo f:1 MHz 

Unidirectional Bidirectional (!LA) (V) min. nom. max. (mA) (V) (A) (V) (A) (10- 4/'C) (pF) 

P7T-10 P7T-10B 5 10 13 18 20 5 25 30 32 265 8.4 2600 
P7T-27 P7T-27B 5 27 29.6 36 43.5 5 53 13 68 125 9.6 1100 
P7T-43 P7T-43B 5 43 50 62 75 5 90 8 115 74 10.3 620' 
P7T-110 P7T·110B. 5 110 130 160 200 5 235 3 300 28 10.8 370 

• Pulse test IpS 50 ms 8< 2%. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
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....... 

tp [msl ex po 

10 

Fig .1 - Peak pulse power versus exponential pulse duration. 

io3 VeL [V) 

-· Tj initial ~ 25 °C 
I Ipp 

100~ 
50 ~-. 

Q I I t 

.............. tr t 
tr.; 10 p• 

---· ... -... ... 
P7T-110 

.. -· __ .... ... -
P7T-

1
43 - ...... 

·--:: .... 
P7Tr-

.. !--"' ~ ...... 
-... .. --·- ·-· 

P7T-
1
10 

Ipp [A) 

10 10 1 10 

Fig .2 - Clamping voltage versus peak pulse current. 
exponential waveform t • 20 ps ·---· 

ta 1ms---
·t ~ 10 ms --

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : AV [BA) =aT [V [BAll X !Tj - 251 X V [BR) 
For intermediate voltages, extrapolate the given results. 
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P7T-10, B ~ 110, B 

P [T 25 "C] s; ·o e 

100 
!--.... 

.............. 
...... , 

""' ........ ....... 
r....... 

Tj initial (°C) 

0 25 50 75 100 125 150 175 

Fig. :3 - Allowable po11er dissipation versus 
junction temperature. 
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Fig.5 - Thermal resistance versus 
lead length. 
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v , .... ~ 
, .... 

""' 

t lsi 

10 

Fig .S - Transient thermal impedance 
junction-ambient for mounting nD2 
versus pulse duration (L • 10 mml . 

P (WI 
:3 

Mounting ·nD1--
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Mounting n° 2- - -

" ""' '" - 1'. 
1'-

"' 1'. 
1'. 

" lamb (DC) ~.."-. 
1'"1. 

50 100 150 

Fig .4 - Power dissipation versus ambient 
temperature. 
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1 
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Fig. 7 - Peak forward current 
versus peak forward voltage drop 
(typical values for unidirectional 
types) • 
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P7T-10, B '-t 110, B 

104 C (pF) 

Tj - 25 "C 

f 1 MHz 

P7T-JO 

~ 
,!_7T -43 

. .!Z!.-JJQ --
VR (V) 

10 
10 100 500 

Fig .Ba - Capacitance versus reverse applied 
voltage for unidirectional types 
(typical values) • 

D88P7TP5 

PACKAGE MECHANICAL DATA 

CB-417 Plastic 

L 

note 1 L1 

//I 

G 

4 C (pF) 
10 

P7T-108 

P7T-278 

P7T-43B 
f'7T-JlQ8 

10 
10 

Tj = 25 "c 
f = 1 MHZ 

VR (VJ 

100 500 

Fig.Bb - Capacitance versus reverse applied 
voltage for bidirectiun6l ty~~~ 
(typical values) . 

L 0 D 

Lf note 1 

I 1/ - r-----.- - --r--------- - 1- 1--t---
II I 

I I/ I 
I I 
I I 
I (! b2 ~ I 
I - I 

note 2 

Millimeters Inches 
Ref. Notes 

Min. Max. Min. Max. 

0 b2 - 1.092 - 0.043 

1210 - 3.683 - 0.145 1 - The lead diameter 121 b2 is not controlled over zone l1-

- -G 8.89 0.350 
2 - The minimum axial lengh within which the device may be placed with 

L 25.4 - 1.000 - its leads bent at right angles is 0.59" (15 mm). 

L1 - 1.25 - 0.049 

Cooling method : by convection (method A). 
Marking : type number ; white band indicates cathode for unidirectional types. 
Weight : 0.6 g. 

~ SGS·THDMSON 
~"!I li\1Di:liil©rnl!.llrmrliil©lllDir:l\l 

5/5 

611 





~ SGS·ntOMSON 1.5KE6V8P,A -7 440P,A 

.. 'Y I ~o©~©rnl.Lrn~IY~©[RJJD~~ 1.skEsvacP,cA -7 44ocP,cA 

UNl-AND BIDiRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
1 .5 kW I 1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE : 
5.8 V~376V 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER+ SUFFIX C FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. · 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink ·" 
IFSM Non Repetitive Surge Peak Forward / 

Current for Unidirectional Types 

T1 Initial = 25 oc 
See note 1 

Tamb = 75 °C 

TJ Initial = 25 oc 
t = 10 ms 

Tstg Storage and Operating Junction Temperature Range 
TJ 

TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-leads on Infinite Heatsink for L1ead = 10 mm 

Note : 1. For surges upper than the maximum values, 

• • 

) 

CB-429 
(Plastic) 

Value 

1.5 

5 

250 

- 65 to 175 
175 

230 

Value 

20 

Unit 

kW 

w 
A 

oc 
oc 
oc 

the diode will present a short-circuit anode-cathode. I Ipp Pulse wave form 10/1000 

:~ 
1 •s 

February 1989· 

• t 
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1.5KE6V8P, A-> 440P, A/1.5KE6V8CP, CA -> 440CP, CA 

ELECTRICAL CHARACTERISTICS (Ti = 25 oc) 

Symbol Parameter Value 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

VtcL) Clamping Voltage See tables 
lpp Peak Pulse Current 

ar Temperature Coefficient of VtBR) 

c Capacitance 

tclamplng Clamping Time (0 volt to VteR)) I Unidirectional Types 1 ps max. 

I Bidirectional Types 5 ns max. 

Types IRM@ VRM V(BR) 0 @ IR V(CL) @ lpp V(CL) @ lpp <XT 

max, (V) max. max. max. 

1 ms expo 8·20 liS expo 

Unidirectional Bidirectional (II A) (V) min. nom. max. (rnA) (V) (A) (V) (A) (1 o·4/°C) 

p 1.5KE6V8P p 1.5KE6V8CP 1000§ 5.8 6.45 6.8 7.48 10 10.5 143 13.4 746 5.7 
1.5KE6V8A 1.5KE6V8CA 1000§ 5.8 6.45 6.8 7.14 10 10.5 143 13.4 746 5.7 

p 1.5KE7V5P 1.5KE7V5CP 500§ 6.4 7.13 7.5 8.25 10 11'.3 132 14.5 690 6.1 
1.5KE7V5A 1.5KE7V5CA 500§ 6.4 7.13 7.5 7.88 10 11.3 132 14.5 690 6.1 
1.5KE8V2P 1.5KE8V2CP 200§ 7.02 7.79 8.2 9.02 10 12.1 124 15.5 645 6.5 
1.5KE8V2A 1.5KE8V2CA 200§ 7.02 7.79 8.2 8.61 10 12.1 124 15.5 645 6.5 
1.5KE9V1P · 1.5KE9V1 CP 50§ 7.78 8.65 9.1 10 1 13.4 112 17.1 585 6.8 
1.5KE9V1A 1.5KE9V1CA 50§ 7.78 8.65 9.1 9.55 1 13.4 112 17.1 585 6.8 

p 1.5KE10P 1.5KEiOCP 10§ 8.55 9.5 10 11 1 14.5 103 18.6 968 7.3 
1.5KE10A 1.5KE10CA 10§ 8.55 9.5 10 10.5 1 14.5 103 18.6 968 7.3 
1.5KE11P 1.5KE11CP 5§ 9.4 10.5 11 12.1 1 15.6 96 20.3 887 7.5 
1.5KE11A 1.5KE11CA 5§ 9.4 10.5 11 11.6 1 15.6 96 20.3 887 7.5 

p 1.5KE12P p 1.5KE12CP 5 10.2 11.4 12 13.2 1 16.7 90 21.7 829 7.8 
1.5KE12A 1.5KE12CA 5 10.2 11.4 12 12.6 1 16.7 90 21.7 829 7.8 

P 1.5KE13P 1.5KE13CP 5 11.1 12.4 13 14.3 1 18.2 82 23.6 763 8.1 
1.5KE13A 1.5KE13CA 5 11.1 12.4 13 13.7 1 18.2 82 23.6 763 8.1 
1.5KE15P 1.5KE15CP 5 12.8 14.3 15 16.5 1 21.2 71 27.2 662 8.4 
1.5KE15A 1.5KE15CA 5 12.8 14.3 15 15.8 1 21.2 71 27.2 662 8.4 

p 1.5KE16P 1.5KE16CP 5 13.6 15.2 16 17.6 1 22.5 67 28.9 623 8.6 
1.5KE16A 1.5KE16CA 5 13.6 15.2 16 16.8 1 22.5 67 28.9 623 8.6 

p 1.5KE18P p 1.5KE18CP 5 15.3 17.1 18 19.8 1 25.2 59.5 32.5 554 8.8 
1.5KE18A 1.5KE18CA 5 15.3 17.1 18 18.9 1 25.2 59.5 32.5 554 8.8 

p 1.5KE20P p 1.5KE20CP 5 17.1 19 20 22 1 27.7 54 36.1 498 9.0 
1.5KE20A 1.5KE20CA 5 17.1 19 20 21 1 27.7 54 36.1 498 9.0 

p 1.5KE22P 1.5KE22CP 5 18.8 20.9 22 24.2 1 30.6 49 39.3 458 9.2 
1.5KE22A 1.5KE22CA 5 18.8 20.9 22 23.1 1 30.6 49 39.3 458 9.2 
1.5KE24P 1.5KE24CP 5 20.5 22.8 24 26.4 1 33.2 45 42.8 421 9.4 
1.5KE24A 1.5KE24CA 5 20.5 22.8 24 25.2 1 33.2 45 42.8 421 9.4 

p 1.5KE27P 1.5KE27CP 5 23.1 25.7 27 29.7 1 37.5 40 48.3 373 9.6 
1.5KE27A 1.5KE27CA 5 23.1 25.7 27 28.4 1 37.5 40 48.3 373 9.6 

p 1.5KE30P p 1.5KE30CP 5 25.6 28.5 30 33 1 41.5 36 53.5 336 9.7 
1.5KE30A 1.5KE30CA 5 25.6 28.5 30 31.5 1 41.5 36 53.5 336 9.7 

p 1.5KE33P p 1.5KE33CP 5 28.2 31.4 33 36.3 1 45.7 33 59 305 9.8 
1.5KE33A 1.5KE33CA 5 28.2 31.4 33 34.7 1 45.7 33 59 305 9.8 

p 1.5KE36P p 1.5KE36CP 5 30.8 34.2 36 39.6 1 49.9 30 64.3 280 9.9 
1.5KE36A 1.5KE36CA 5 30.8 34.2 36 37.8 1 49.9 30 64.3 280 9.9 

p 1.5KE39P p 1.5KE39CP 5 33.3 37.1 39 42.9 1 53.9 28 69.7 258 10.0 

• Pulse test tp ,; 50 ms li < 2 %. 
"' Divide these values by 2 for bidirectional types. 
§ For bidirectional types 1.5KE6V8CP -+ 11 CA, IRM must be double that specllled for unidirectional types. 
For bidirectional types, electrical characteristics apply In both directions. 
P : Preferred device. 
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C** 
typ. 

VR:O 
1:1 MHz 

(pF) 

9500 
9500 
8500 
8500 
8000 
8000 
7500 
7500 
7000 
7000 
6400 
6400 
6000 
6000 
5500 
5500 
5000 
5000 
4700 
4700 
4300 
4300 
4000 
4000 
3700 
3700 
3500 
3500 
3200 
3200 
2900 
2900 
2700 
2700 
2500 
2500 
2400 



1.5KE6V8P, A-> 440P, A/1 ;5KE6V8CP, CA -> 440CP, CA 

Types lnM@ VnM V(BR)• @ 
max. (V) 

Unidirectional Bidirectional (!lA) (V) min. nom. max. 

1.5KE39A 1.5KE39CA 5 33.3 37.1 39 41 
p 1.5KE43P 1.5KE43CP 5 36.8 40.9 43 47.3 

1.5KE43A 1.5KE43CA 5 36.8 40.9 43 45.2 
p 1.5KE47P P 1.5KE47CP 5 40.2 44.7 47 51.7 

1.5KE47A 1.5KE47CA 5 40.2 44.7 47 49.4 
p 1.5KE51P 1.5KE51CP 5 43.6 48.5 . 51 .56.1 

1.5KE51A 1.5KE51CA 5 43.6 48.5 5i 53.6 
1.5KE56P 1.5KE56CP 5 . 47.8 53.2 56 61.6 
1.5KE56A 1.5KE56CA 5 47.8 53.2 56 58.8 
1.5KE62P 1.5KE62CP 5 53 58.9 62 68.2 
1.5KE62A 1.5KE62CA 5· 53 58.9 62 65.1 

p 1.5KE68P P 1.5KE68CP 5 58.1 64.6 . 68 74.8 
1.5KE68A 1.5KE68CA 5 58.1 64.6 68 71.4 
1.5KE75P 1.5KE75CP 5 64.1 71.3 75 82.5 
1.5KE75A 1.5KE75CA 5 64.1 71.3 75 78.8 

p 1.5KE82P P 1.5KE82CP 5 70.1 7-7.9 82 90.2 
1.5KE82A 1.5KE82CA 5 70.1 77.9 82 86.1 
·1.5KE91P 1.5KE91CP ·5 77.8 86.5 91 100 
1.5KE91A 1.5KE91CA 5 77.8 86.5 91 95.5 
1.5KE100P 1.5KE100CP 5 85.5 95 100 110. 
1.5KE100A 1.gKE100CA 5 85.5 95 100 105 
1.5KE110P P 1.5KE110CP 5 94 105 110 121 
1.5KE110A 1.5KE110CA 5 94 105 110 116 
1.5KE120P 1.5KE120CP 5 102 114 120 132 
1.5KE120A 1.5KE120CA 5 102 114 120 126 
1.5KE130P P 1.5KE130CP 5 111 124 130 143 
1.5KE130A 1.5KE130CA 5 111 . 124 130 137 
1.5KE150P 1.5KE150CP 5 128 143 150 165 
1.5KE150A 1.5KE150CA 5 128 143 150 158 
1.5KE160P 1.5KE160CP 5 136 152 160 176 
1.5KE160A 1.5KE160CA 5 136 152 160 168 

p 1.5KE170P 1.5KE170CP 5 145 161 170 187 
1.5KE170A 1.5KE170CA 5 145 161 170 179 

p 1.5KE180P P 1.5KE180CP 5 154 171 180 198 
1.5KE180A 1.5KE180CA 5 154 171 180 189 

p 1.5KE200P P 1.5KE200CP 5 171 190 200 220 
1.5KE200A 1.5KE200CA 5 171 HiD 200 210 
1.5KE220P P 1.5KE220CP 5 188 209 220 242 
1.5KE220A 1.5KE220CA 5 188 209 220 231 

p 1.5KE250P P 1.5KE250CP 5 213. 237 250 275 
1.5KE250A 1.5KE250CA 5 213 237 250 263 
1.5KE280P 1.5KE280CP 5 239 266 280 308 
1.5KE280A 1.5KE280CA 5 239 266 280 294 

p 1.5KE300P P 1.5KE300CP 5 256 285 300 330 
1.5KE300A 1.5KE300CA 5 256 285 300 315 
1.5KE320P 1.5KE320CP 5 273 304 320 352 
1.5KE320A 1.5KE320CA 5 273 304 320 336 

p 1.5KE350P P 1.5KE350CP 5 299 332 350 385 
1.5KE350A 1.5KE350CA 5 299 332 350 368 

p 1.5KE400P P 1.5KE400CP 5 342· 380 400 440 
1.5KE400A 1.5KE400CA 5 342 380 400 420 

p 1.5KE440P P 1.5KE440CP 5 376 418 440 484 
1.5KE440A 1.5KE440CA 5 376 418 440 462 

• Pulse test tp,;; 50 ms o < 2 %. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
P : Preferred device. 

In V(CL) @ lpp V(CL) @ lpp <XT c .. 
max. max. max. typ 

Vn:O 
1 ms expo 8·20 11s expo 1:1 MHz 

(rnA) (V) (A) (V) (A) (10"4/'C) (pF) 

'1 53.9 28 69.7 258 10.0 2400 
1 59.3 25.3 76.8 234 10.1 2200 
1 59.3 25.3 76.8 234 10.1 2200 
1 64.8 23.2 84 214 10.1 2050 
1 64.8 23.2 84 214 10.1 2050 
1 70.1 21.4 91 198 10.2 1950 
1 70.1 21.4 91 198 10.2 1950 
1 77 19.5 100 180 10.3 1800 
1 77 19.5 100 180 10.3 1800 
1 85 17.7 111 162 10.4 1700 
1 85 17.7 111 162 10.4 1700 

. 1 92 16.3 121 148 10.4 1550 
1 92 16.3 121 148 10.4 1550 
1 103 14.6 134 134 10.5 1450 
1 103 14.6 134 134 10.5 1450 
1 113 13.3 146 123 10.5 1350 
1 113 13.3 146 123 10.5 1350 
1 125 12 162 111 10.6 1250 
1 125 12 162 111 10.6 1250 
1 137 11 178 101 10.6 1150 
1 137 11 178 101 10.6 1150 
1 152 9.9 195 92 10.7 1050 
1 152 9.9 195 92 10.7 1050 
1 165 9.1 212 85 10.7 1000 
j 165 . 9.1 212 85 10.7 1000 
1 179 8.4 230 78 10.7 950 
1 179 8.4 230 78 10.7 950 
1 207 7.2 265 68 10.8 850 
1 207 7.2 265 68 10.8 850 
1 219 6.8 282 64 10.8 BOO 
1 219 6.8 282 64 10.8 800 
1 234 6.4 301 60 10.8 750 
1 234 6.4 301 60 10.8 750 
1 246 6.1 317 57 10.8 725 
1 246 6.1 317 57 10.8 725 
1 274 5.5 353 51 10.8 675 
1 274 5.5 353 51 10.8 675 
1 328 4.6 388 46.5 10.8 625 
1 328 4.6 388 46.5 10.8 625 
1 344 5.0 442 47 11 560 
1 344 5.0 442 47 11 560 
1 384 5.0 494 47 11 520 
1 384 5.0 494 47 11 520 
1 414 5.0 529 47 11 500 
1 414 5.0 529 47 11 sao 
1 438 4.5 564 42 11 460 
1 438 4.5 564 42 11 460 
1 482 4.0 618 37 11 430 
1 482 4.0 618 37 11 430 
1 548 4.0 706 37 11 390 
1 548 4.0 706 37 11 390 
1 603 3.5 776 33 11 360 
1 603 3.5 776 33 11 360 
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1.5KE6V8P, A-> 440P, A/1.5KE6V8CP, CA -> 440CP, CA 
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Fig.1 - Peak pulse power versus exponential pulse duration. 
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10 

Fig.2 - Clamping voltage versus peak pulse current. 
exponential waveform t Q 20 ps ·-··-· 

t- 1 ms ---
t = 10 ms --

Note : The curves of the figure 2 are specified for a junction temperature of 25 •c 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : AV (BR) a IX T (V (BR)) X IT j - 25] X V (BR) 
For intermediate voltages. extrapolate the given results. 
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1.5KE6V8P, A-> 440P, Af1.5KE6V8CP, CA -> 440CP, CA 
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Fig .3 - Allowable power dissipation versus 
junction temperature. 
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Fig .5 - Thermal resistance versus 
lead length. 
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Fig .6 - Transient thermal impedance 
junction-ambient for mounting n"2 
versus pulse duration IL ~ 10 mml . 
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Fig .4 - Power dissipation versus ambient 
temperature. 
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Fig. 7 - Peak forward current 
versus peak forward voltage drop 
(typical values for unidirectional 
types) . 
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1.5KE6V8P, A->' 440P, A/1.5KE6V8CP, CA -> 440CP, CA 

4 C (pF) 
10 

~liSp 
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4U 
~~2oop 
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10 

Tj a 25 •c 
f ~ 1 MHZ 

r-vR (VJ 
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~KE BBcp 
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Fig.Ba - Capacitance versus reverse applied 
voltage for unidirectional types 

Fig .Bb - Capacitance versus reverse. applied 
voltage for bidirectional types 

(typical values) . 

PACKAGE MECHANICAL DATA 

CB-429 Plastic 

L 

note 1 L1 

Millimeters 
Ref. 

Inches 

Min. Max. Min. Max. 

0 b2 - 1.06 - 0.042 

00 - 5.1 - 0.20 

G - 9.8 - 0.386 

L 26 - 1.024 -
L, - 1.27 - 0.050 

Coohng method :by convection (method A). 

(typical values) . · 
D881.5KEP6 

G L 11 [] 

L1 note 1 

'note 2 

Notes 

1 · The lead diameter 0 b2 Is not controlled over zone L1. 

2 • The minimum axial lengh within which the 'device may be placed with 
its leads bent at right angles is 0.70" (18 mm). 

Marking :type number; white band indicates cathode for unidirectional types. 
Weight : 0.9 g. 
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.BZWS0-10,8 ~ 180, B 

UNl-AND BIDIRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
5 kW /1. ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE: 
10V~180V 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX B FOR 
BIDIRECTIONAL TYPES . 

DESCRIPTION 
Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFsM Non Repetitive Surge Peak Forward 
Current for Unidirectional Types 

T1 Initial ~ 25 oc 
See note 1 

Tamb ~ 75 °C 

T1 lni!ial ~ 25 oc 
t ~ 10 ms 

Tstg Storage and Operating Junction Temperature Range 
TJ 

TL Maximum Lead Temperature for Soldering During 1 0 s at 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-leads on Infinite Heatsink for Lread ~ 1 o mm 

Note : 1. For surges upper than the maximum values, 

AG 
(Plastic) 

Value 

5 

5 

500 

- ·s5 to 150 
150 

230 

Value 

15 

Unit 

kW 

w 
A 

oc 
oc 
oc 

the diode will present a short-circuit anode-cathode. S Ipp Pulse IIBYB for11 10/:1000 

:1:0~ 
~--------------_.-------------+•t 
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BZW50·1 0, B ~ 180, B 

ELECTRICAL CHARACTERISTICS (Tj = 25 °C) 

Symbol Parameter 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

V(cL) Clamping Voltage 

lpp Peak Pulse Current 

ar Temperature Coefficient of V(BR) 

c Capacitance 

tcl.amplng Clamping Time (0 volt to V(BRJ) I Unidirectional Types 

I Bidirectional Types 

Types lnM@ VnM V(BR)* @ In V(CL) @ lpp 
max. • (V) max. 

1 ms expo 

Unidirectional Bidirectional (I' A) (V) min. nom. max. (rnA) (V) (A) 

BZWS0-10 BZWS0-108 s. 10 11.1 12.4 13.6 1 18.8 266 
8ZW50-12 8ZW50-128 5 12 13.3 14.8 16.3 1 22 227 
8ZW50-15 8ZW50-158 5 15 16.6 18.5 20.4 1 26.9 186 
BZW50·18 8ZW50-188 5 18 20 22.2 24.4 1 32.2 155 
8ZW50-22 8ZW50-228 5 22 24.4 27.1 29.8 1 39.4 127 
8ZW50-27 8ZW50-278 5 27 30 33.3 36.6 1 48.3 103 
BZWS0-33 8ZW50-338 5 33 36.6 40.7 44.7 1 59 85 
8ZW50-39 8ZW50-398 5 39 43.3 48.1 53 1 69.4 72 
8ZW50-47 8ZW50-478 5 47 52 57.8 63.6 1 83.2 60.1 
8ZW50-56 8ZW50·568 5 56 62.2 69.1 76 1 99.6 50 
8ZW50-68 8ZW50·688 5 68 75.6 84 92.4 1 121 41 
8ZW50-82 8ZW50-828 5 82 91 101.2 111 1 145 34 
8ZW50-100 8ZW50-1008 5 100 111 123.5 136 1 179 28 
8ZW50-120 8ZW50-1208 5 120 133 148.1 163 1 215 23 
8ZW50-150 8ZW50-1508 5 150 166 185.2 204 1 269 19 
8ZW50-180 8ZW50-1808 5 180 200 222 244 1 322 16 

• Pulse test tp ,; 50 ms o < 2 %. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 

215 

620 
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Value 

See tables 

1 ps max. 

5 ns max. 

Y(CL) @ lpp IXT C** 
max. max. typ. 

Vn=O 
8-20 11s expo 1:1 MHz 

(V) (A) (1 o-•,•c) (pF) 

23.4 2564 7.8 24000 
28 2143 8.4 18500 
35 1714 8.8 13500 
41.5 1446 9.2 11500 
51 1177 9.6 8500 
62 968 9.8 7000 
76 789 10 5750 
.go 667 10.1 4800 

108 556 10.3 4100 
129 465 10.4 3400 
157 382 10.5 3000 
189 317 10.6 2600 
228 263 10.7 2300 
274 219 10.8 1900 
343 175 10.8 1700 
410 146 10.8 1500 



BZWS0-1 0, B ~ 180, B 

Tj initial 25 oc 

I'--. 

......... 

tp (ms) expo 

- -10 2 10 1 10 102 

Fig.! - Peak pulse power versus exponential pulse duration. 

1o3 VeL (V) 

102 

Tj initial 25 °C 

,oo'~ 
50 l._ .. - ' ' Q I I t 

... ·· tr t . . .. -.. ............ 
tr ~ 10 ps 

BZr r11r .. 
... "" .... -- -· ..... ······· 

BZII 50-82 .. 
-~ 

..... 

BZi i0lliJ -. 
II II -·· ::: .. .. _ ........ .. 

.-sy n Ill _ ... ..... ··· 
... .. . .. n: • •... ....... 

Ipp (A) BZH 50 10 

10 

Fig .2 - Clamping voltage versus peak pulse current. 
exponential waveform t ~ 20 ps · 

t = 1 ms ---­
t = 10 ms ---

1o4. 

Note ,: The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula: •W(BRJ =ocT(V(BR)) X !Tj- 25] X V(BR) 
For jntermetljate voltages. extrapolate the gjven results. 
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BZW50·1 0, B ~ 180, B 

P [T 25 "C] X 'o . ~ 

100 ............ 
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Fig .a - Allowable power dissipation versus 
junction temperature o 
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Figo5 - Thermal resistance versus 
lead length 0 

th ·-a ("C/Ii) 

t..;o 
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1/ 
17 
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10 

Fig o6 - Transient thermal impedance 
junction-ambient far mounting n"2 
versus pulse duration (L Q 10 mml 0 

p (W) 
B 

5 

4 

3 

2 

Mounting n"!--
Mounting n"2---

f.- - 1,_!_ 

" 
I 

1\. I 
, 

" ... 1\. 
r- ... 
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lamb ("C) ... ~\ 
50 !00 150 

Fig o4 - Power dissipation versus ambient 
temperature. 

Mounting n"1 
INFINITE HEA TSINK 

Mounting n"2 
PRINTED CIRCUIT 

~.~ 
tconnexion Soldering 
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Vm ~ o75 v 
rr = o029 .n __... -
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I.F' ,. 
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Fig o 7 - Peak forward curr,ent 
versus peak forward voltage drop 
(typical values for unidirectional 
types) o 
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BZWS0-1 0, B ~ 180, B 

5 C (pFI 
10 

Tj = 25 °C 

f = 1 MHZ 

~D 
~50-18 

~ 
~ --

BZioi 5o-180 

I I II I VR (V) 

10 100 500 

Fig.Ba - Capacitance versus reverse applied 
voltage for unidirectional types 
(typical values) • 

DBBBZW50P5 

PACKAGE MECHANICAL DATA 

AG Plastic 

L G 

note I L1 

II~ 
-r--->-- t-- - t--------

II I 
I 
I 
I 
I 

~ b2 I 
I 

note 2 

Ref. 
Millimeters Inches 

Min. Max. Min. ·Max. 

0 b2 1.35 1.45 0.053 0.057 

io5 C (pF) 

Tj = 25 °C 

f = 1 MHZ 

t._8ZW 50-108 

8ZW 50-188 

8ZW 50-398 

8ZW 50-828 

BZH 50-1808 
I 

II II VR lVI 

10 100 500 

Fig .8b - Capacitance versus reverse applied 
voltage for bidir·ectiulldl type,; 
(typical values) • 

L "D 
L1 note 1 

I //_ 
f-r-· _,_,.,.:....... 

ill 
I 
I 
I 

~ 
I 
I 

Notes 

00 - 8 - 0.315 1 - The lead diameter 0 b2 is not controlled over zone L1• 

- -G 9 0.354 
2 - The minimum axial lengh within which the device may be placed with 

L 20 - 0.787 - its leads bent at right angles is 0.79" (20 mm). 

L, - 1.27 - 0.050 

Cooling method :by convection (method A). 
Marking : type number ; white band indicates cathode for unidirectional types. 
Weight: 1 g. 
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~ SGS·ntOMSON SM6T6V8, A ~ 220, A 
.. 'Y I ~D~lffi©rn[Lrn~ll'lffi©ffi!lD~® sMsTsvac, A ~ 2ooc, A 

UNl-AND BIDIRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
600 W /1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE: 
5.5 v --7188 v 

I • ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX C FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFSM Non Repetitive Surge Peak Forward 
Current for Unidirectional Types 

5006 
(Plastic) 

SURFACE MOUNT TRANSIL FEATURES 

• A PERFECT PICK AND PLACE BEHAVIOUR 
• AN EXCELLENT ON BOARD STABILITY 
• A FULL COMPATIBILITY WITH BOTH GLUING 

AND PASTE SOLDERING TECHNOLOGIES 
• BODY MARKED WITH TYPE CODE AND 

LOGO 
• STANDARD PACKAGING: 12 mm TAPE 

(EIA STD. RS481) 
• TINNED COPPER LEADS 
• HIGH TEMPERATURE RESISTANT RESIN 

Value Unit 

T1 Initial = 25 oc 
600 w See note 1 

Tamb = 25 °C 1.2 w 
Tj Initial = 25 oc 

50 A 
t = 10 ms 

Tstg Storage and Operating Junction Temperature Range -65 to 175 oc 
Tf 150 oc 
h Maximum Lead Temperature for Soldering During 10 s 260 oc 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

Note : 1. For surges upper than the maximum values, 
the diode will present a short-circuit anode-cathode. 

February 1989 

Value 

20 

1 ~Ipp iD 9 Pulse wave form 10/1000 
iOO-ot----'-

500 J _________________ _. ____________ --+• t 

i IS DBBTRANSIL 1 
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SM6T6V8, A-> 220, A/SM6T6V8C, A -> 200C, A 

ELECTRICAL CHARACTERISTICS (Tj = 25 °C) 

Symbol Parameter Value 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

V(CL) Clamping Voltage See tables 
lpp Peak Pulse Current 

UT Temperature Coefficient of V(BR) 

c Capacitance 

- tclamping Clamping Time (0 volt to v(BR)) I Unidirectional Types 1 ps max. 

I Bidirectional Types 5 ns max. 

Types Marking IRM @ VRM V(BR)' @ IR V(CL) @ lpp V (CL) @ lpp "T C" 
max. (V) max. max. max. typ. 

VR:O 
1 ms expo 8·20f1S expo 1:1MHz 

Unidirec- Bidirec- Unldirec- Bldirec- (I! A) (V) min. nom. max. (rnA) (V) (A) (V) (A) (10" 4/°C) (pF) 
tiona! tiona I tiona I tiona! 

SM6T6V8 SM6T6V8C DD LD 1000 5.5 6.12 6.8 7.48 10 10.8 55 14 250 5.7 4000 
SM6T6V8A SM6T6V8CA DE LE 1000 5.8 6.45 6.8 7.14 10 10.5 57 13.4 261 5.7 4000 
SM6T7V5 SM6T7V5C DF LF 500 6.05 6.75 7.5 8.25 10 11.7 51 15.2 230 6.1 3700 
SM6T7V5A SM6T7V5CA DG LG 500 6.4 7.13 7.5 7.88 10 11.3 53 14.5 241 6.1 3700 
SM6T10 SM6T10C DN LN 1 0 8.1 9.0 10 11 1 15 40 19.5 369 7.3 2800 
SM6T10A SM6T10CA DP LP 10 8.55 9.5 10 10.5 1 14.5 41 18.6 387 7.3 2800 
SM6T12 SM6T12C DS LS 5 9.72 10.8 12 13.2 1 17.3 35 22.7 317 7.8 2300 
SM6T12A SM6T12CA DT LT 5 10.2 11.4 12 12.6 1 16.7 36 21.7 332 7.8 2300 
SM6T15 SM6T15C DW LW 5 12.1 13.5 15 16.5 1 22 27.5 28.4 254 8.4 1900 
SM6T15A SM6T15CA DX LX 5 12.6 14.3 15 15.8 1 21.2 28 27.2 2~5 8.4 1900 
SM6T18 SM6T18C ED MD 5 14.5 16.2 18 19.8 1 26.5 22.5 34 212 8.8 1600 
SM6T18A SM6T18CA EE ME 5 15.3 17.1 18 18.9 1 25.2' 24 32.5 222 8.8 1600 
SM6T22 SM6T22C EH MH 5 17.8 19.8 22 24.2 1 31.9 18.5 41.2 175 9.2 1350 
SM6T22A SM6T22CA EK MK 5 18.8 20.9 22 23.1 1 30.6 20 39.3 183 9.2 1350 
SM6T24 SM6T24C EL ML 5 19.4 21.6 24 26.4 1 34.7 17.5 44.9 160 9.4 1250 
SM6T24A SM6T24CA EM MM 5 20.5 22.8 24 25.2 1 33.2 18 42.8 168 9.4 1250 
SM6T27 SM6T27C EN MN 5 21.8 24.3 27 29.7 1 39.1 15.5 50.5 143 9.6 1150 
SM6T27A SM6T27CA EP MP 5 23.1 25.7 27 26.4 1 37.5 16 48.3 149 9.6 1150 
SM6T30 SM6T30C EO MO 5 24.3 27 30 33 1 43.5 13.5 56.1 128 9.7 1075 
SM6T30A SM6T30CA ER MR 5 25.6 28.5 30 31.5 1 41.4 14.5 53.5 134 9.7 1075 
SM6T33 SM6T33C ES MS 5 26.8 29.7 33 36.3 1 47.7 12.5 61.7 117 9.8 1000 
SM6T33A SM6T33CA. ET MT 5 28.2 31.4 33 34.7 1 45.7 13.1 59 122 9.8 1000 
SM6T36 SM6T36C EU MU 5 29.1 32.4 36 39.6 1 52 11.5 67.3 107 9.9 950 
SM6T36A SM6T36CA EV MV 5 30.8 34.2 36 37.8 1 49.9 12 64.3 112 9.9 950 
SM6T39 SM6T39C EW MW 5 31.6 35.1 39 42.9 1 56.4 10.6 73 99 10.0 900 
SM6T39A SM6T39CA EX MX 5 33.3 37.1 39 41 1 53.9 11.1 69.7 103 10.0 900 
SM6T66 SM6T66C FP NP 5 55.1 61.2 66 74.8 1 96 6.1 127 57 10.4 625 
SM6T68A SM6T66CA FO NO 5 56.1 64.6 66 71.4 1 92 6.5 121 59.5 10.4 625 
SM6T100 SM6T100C FX NX 5 81 90 100 110 1 144 4.2 167 36.5 10.6 500 
SM6T100A SM6T100CA FY NY 5 85.5 95 100 105 1 137 4.4 176 40.5 10.6 500 
SM6T150 SM6T150C GK OK 5 121 135 150 165 1 215 2.8 277 26 10.8 400 
SM6T150A SM6T150CA GL OL 5 128 143 150 158 1 207 2.9 265 27.2 10.8 400 
SM6T200 SM6T200C GT OT 5 162 180 200 220 1 287 2.1 370 19.4 10.8 350 
SM6T200A SM6T200CA GU ou 5 171 190 200 210 1 274 2.2 353 20 4 10.8 350 
SM6T220 GV 5 l78 198 220 242 1 316 1.9 406 17.7 10.8 330 
SM6T220A GW 5 186 209 220 231 1 301 2 388 18.6 10.8 330 

• Pulse test tp ,; 50 ms o < 2 %. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
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SM6T6V8, A -> 220, A/SM6T6V8C, A -> 200C, A 

ORDER CODE 

SM 6 T 6V8 CA 

S"ri•oo Mo"o<d,;i" ___] f J T 

Power range: 6 - 600 W ~ 
TRANSIL: T 

Tolerances: with suffix A ± 5% 
without suffix ± 1 0 % 

PACKAGE MECHANICAL DATA 

SOD 6 Plastic 

Products characteristics : 
without suffix Unidirectional 
with suffix C Bidirectional 

L------ VsR voltage range 

Millimetres Inches 
Ref. 

Min. Max. Min. 
c A 2.8 3.2 0.110 

B 6.0 6.4 0.236 
c 3.8 4.2 0.150 
D 2.5 3.1 0.098 

F E - 0.1 -
F 0.9 1.3 0.035 

Laser marking. 
The logo indicates cathode for unidirectional types. 

OBBSOO 

FOOT PRINT DIMENSIONS (Millimeters) 

r''t" ,, r,~ 1 

L~ ~ 
DBBSODB 

Max. 

0.126 
0.252 
0.165 
0.122 
0.004 
0.051 
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SM6T6V8, A -> 220, A/SM6T6V8C, A -> 200C,. A 

4/6 
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~n (W) 

Tj initial 25 °C 

1--. II II II II II 
VsR < 10 V ........... 
10 V ,;; VsR < 250 V 

····· !-... 

... 
····· :::,._ 

f"'., 

tp (ms) expo 

10 10-3 10 

103 

102 

10 

Fig.1 - Peak pulse power versus exponential pulse duration. 

VeL (V) 

Sl•l6f 220A .......... .... 
••••• 0 

~1.50A:··:::. ········· ..... ····· 
SMBT 68A 

SMBT 39A 

SM6-.r 21A 

SMS+ JA 

SMBT BVBA 

•········ .... . ...... 

............... 

·············· 

Tj initial - 25 °C 

········ .... 

1-::. - 1- .......... ::::·· .•• .... ..... .. ····· 

Ipp (A) 

10 

F1g.2 - Clamping voltage versus peak pulse current. 
exponential waveform t = 20 ps ......... . 

t = 1 ms --­
t = 10 ms --

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : LIV (BR) =exT (V (BRl l X [T i - 25] X V (BR) 
For intermediate voltages. extrapolate the given results. 

DBBSMBTP4 



SM6T6V8, A -> 220, A/SM6T6V8C, A -> 200C, A 
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Fig .:a - Allowable power dissipation versus 
junction temperature. 
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Fig.5 - Thermal resistance junction-
ambient versus Cu surface (printed circuit) . 
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Fig. 6 - Transient thermal impedance 
junction-ambient versus pulse duration. 
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Fig.4 - Power dissipation versus ambient 
temperature. 
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Vro = .• B v 
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I VFM (V) 

0 2 

Fig. 7 - Peak forward current 
versus peak forward voltage drop 
~ypical values for unidirectional 
types) . 

5/6 

629 



SM6T6V8, A-> 220, A/SM6T6V8C, A-> 200C, A 

4 C (pF) 
10 

~VBA 
~.15A· 
~30A 
~A 
~T 200A 

10 

:--,..__ 

10 

Ti = 25 •c 
f = 1 MHz 

VA (V) 

100 500 

Fig.Ba - Capacitance versus reverse applied 
voltage for unidirectional types 
(typical values) • 
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4 C (pF) 
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~MBT 30CA 
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Tj - 25 •c 
f = 1 MHZ 
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100 500 

Fig.Bb - Capacitance versus reverse applied 
voltage for bidi"rectional types 
(typical values) . 
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~ SGS·ntOMSON SM15T6V8, A ---7_220, A 6.., I ~D©!Rl©rnlbrn©TI'!Rl©~D©@ SM15T6vac, A ---7 2ooc, A 

UNl-AND BIDIRECTIONAL TRANSIENT 
VOLTAGE SUPPRESSORS 

• HIGH SURGE CAPABILITY: 
1.5 kW I 1 ms EXPO 

• VERY FAST CLAMPING TIME : 
1 ps FOR UNIDIRECTIONAL TYPES 
5 ns FOR BIDIRECTIONAL TYPES 

• LARGE VOLTAGE RANGE : 
5.5 v~ 188 v 

• ORDER CODE : 
TYPE NUMBER FOR UNIDIRECTIONAL 
TYPES, TYPE NUMBER + SUFFIX C FOR 
BIDIRECTIONAL TYPES 

DESCRIPTION 

Transient voltage suppressor diodes especially use­
ful in protecting integrated circuits, MOS, hybrids 
and other voltage-sensitive semiconductors and 
components. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak Pulse Power for 1 ms Exponential 
Pulse 

p Power Dissipation on Infinite Heatsink 

IFSM Non Repetitive Surge Peak Forward 
Current for Unidirectional Types 

SOD 15 
(Plastic) 

SURFACE MOUNT TRANSIL FEATURES 

• A PERFECT PICK AND PLACE BEHAVIOUR 
• AN EXCELLENT ON BOARD STABILITY 
• A FULL COMPATIBILITY WITH BOTH GLUING 

AND PASTE SOLDERING TECHNOLOGIES 
• BODY MARKED WITH TYPE CODE AND 

LOGO 
• STANDARD PACKAGING: 12 mm TAPE 

(EIA STD. RS481) 
• TINNED COPPER LEADS 
• HIGH TEMPERATURE RESISTANT RESIN 

Value Unit 

T1 Initial = 25 oc 1500 w 
See note 1 

Tamb = 25 °C 1.7 w 
T1 Initial = 25 oc 150 A 

t = 10 ms 

Tstg Storage and Operating Junction Temperature Range -65 to 175 oc 
Ti 

TL Maximum Lead Temperature for Soldering During 10 s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

Note : 1, For surges upper than the maximum values, 
- the diode will present a short-circuit anode-cathode. 

February 1989 

150 oc 
260 oc 

Value 

10 

1 ~Ipp iO 9 Pulse wave form iO/iOOO 

i::o ; 
~----------------~--------------+•'t 

i 89 DBBTRANSIL1 
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SM15T6V8, A -> 220, A/SM15T6V8C, A -> 200C, A 

ELECTRICAL CHARACTERISTICS (Ti = 25 °C) 

Symbol Parameter Value 

VRM Stand-off Voltage 

V(BR) Breakdown Voltage 

V(CL) Clamping Voltage See tables 
lpp Peak Pulse Current 

UT Temperature Coefficient of v(BR) 

c Capacitance 

!clamping Clamping Time (0 volt to v(BR)) I Unidirectional Types 1 ps max. 

I Bidirectional Types 5 ns max. 

Types Marking lnM @ VnM V (aR) 0 @ '• V (CL) @ lpp V (CL) @ lpp !IT C" 
max. (V) max. max. max. typ. 

Vn=O 
1 ms expo 8-20)lS expo 1:1 MHz 

Unldlrec- Bldlrec- Unidlrec- Bldlrec- ()lA) (V) min. nom. max. (rnA) (V) (A) (V) (A) (1 o·4/°C) (pF) 
tiona! Ilona! Ilona! Ilona! 

SM15T6V8 SM15T6V8C MOD BOD 1000 5.5 6.12 6.8 7.48 10 10.8 139 14 714 5.7 9500 
SM15T6V8A SM15T6V8CA MOE BDE 1000 5.8 6.45 6.8 7.14 10 10.5 143 13.4 746 5.7 9500 
SM15T7V5 SM15T7V5C MDF BDF 1000 6.05 6.75 7.5 8.25 10 11.7 128 15.2 660 6.1 8500 
SM15T7V5A SM15T7V5CA MDG BOG 1000 6.4 7.13 7.5 7.88 10 11.3 132 14.5 690 6.1 8500 
SM15T10 SM15T10C MDN BON 10 8.1 9.0 10 11 1 15 100 19.5 928 7.3 7000 
SM15T10A SM15T10CA MOP BOP 10 8.55 9.5 10 10.5 1 14.5 103 18.6 968 7.3 7000 
SM15T12 SM15T12C MDS BDS 5 9.72 10.8 12 13.2 1 17.3 87 22.7 793 7.8 6000 
SM15T12A SM15T12CA MDT BOT 5 10.2 11.4 12 12.6 1 16.7 90 21.7 829 7.8 6000 
SM15T15 SM15T15C MOW BOW 5 12.1 13.5 15 16.5 1 22 66 26.4 634 6.4 5000 
SM15T15A SM15T15CA MDX BOX 5 12.8 14.3 15 15.8 1 21.2 71 27.2 662 8.4 5000 
SM15T18 SM15T18C MED BED 5 14.5 16.2 18 19.8 1 26.5 56.5 34 529 8.8 4300 
SM15T18A SM15T18CA MEE BEE 5 15.3 17.1 18 18.9 1 25.2 59.5 32.5 554 8.8 4300 
SM15T22 SM15T22C MEH BEH 5 17.8 19.8 22 24.2 1 31.9 47 41.2 437 9.2 3700 
SM15T22A SM15T22CA MEK BEK 5 18.8 20.9 22 23.1 1 30.6 49 39.3 458 9.2 3700 
SM15T24 SM15T24C MEL BEL 5 19.4 21.6 24 26.4 1 34.7 43 44.9 401 9.4 3500 
SM15T24A SM15T24CA MEM BEM 5 20.5 22.8 24 25.2 1 33.2 45 42.8 421 9.4 3500 
SM15T27 SM15T27C MEN BEN 5 21.8 24.3 27 29.7 1 39.1 38.5 50.5 356 9.6 3200 
SM15T27A SM15T27CA MEP BEP 5 23.1 25.7 27 28.4 1 37.5 40 48.3 373 9.6 3200 
SM15T30 SM15T30C MEQ BEO 5 24.3 27 30 33 1 43.5 34.5 56.1 321 9.7 2900 
SM15T30A SM15T30CA MER BER 5 25.6 28.5 30 31.5 1 41.4 36 53.5 336 9.7 2900 
SM15T33 SM15T33C MES BES 5 26.8 29.7 33 36.3 1 47.7 31.5 61.5 292 9.8 2700 
SM15T33A SM15T33CA MET BET 5 28.2 31.4 33 34.7 1 45.7 33 59 305 9.8 2700 
SM15T36 SM15T36C MEU BEU 5 29.1 32.4 36 39.6 1 52 29 67.3 267 9.9 2500 
SM15T36A SM15T36CA MEV BEV 5 30.8 34.2 36 37.8 1 49.9 30 64.3 280 9.9 2500 
SM15T39 SM15T39C MEW BEW 5 31.6 35.1 39 42.9 1 56.4 26.5 73 246 10.0 2400 
SM15T39A SM15T39CA MEX BEX 5 33.3 37.1 39 41 1 53.9 28 69.7 258 10.0 2400 
SM15T68 SM15T68C MFN BFN 5 55.1 61.2 68 74.8 1 98 15.3 127 142 10.4 1550 
SM15T68A SM15T68CA MFP BFP 5 58.1 64.6 68 71.4 1 92 16.3 121 148 10.4 1550 
SM15T100 SM15T100C MFW BFW 5 61 90 100 110 1 144 10.4 167 96 10.6 1150 
SM15T100A SM15T100CA MFX BFX 5 85.5 95 100 105 1 137 11 178 101 10.6 1150 
SM15T150 SM15T150C MGH BGH 5 121 135 150 165 1 215 7 277 65 10.8 850 
SM15T150A SM15T150CA MGK BGK 5 128 143 150 158 1 207 7.2 265 68 10.8 850 
SM15T200 SM15T200C MGU BGU 5 162 180 200 220 1 287 5.2 370 48.5 10.8 675 
SM15T200A SM15T200CA MGV BGV 5 171 190 200 210 1 274 5.5 353 51 10.8 675 
SM15T220 MGW 5 175 198 220 242 1 344 4.3 406 44.5 10.8 625 
SM15T220A MGX 5 185 209 220 231 1 328 4.6 388 46.5 10.8 625 

• Pulse test tp s 50 ms li< 2 %. 
•• Divide these values by 2 for bidirectional types. 
For bidirectional types, electrical characteristics apply in both directions. 
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SM15T6V8, A-> 220, A/SM15T6V8C, A-> 200C, A 

ORDER CODE 

Surface Mount device 

Power range : 15 - 1500 W 

TRANSIL: T 

SM 15 T 6V8 _]=UJ -.- CA 

Tolerances: with suffix A ± 5% 
without suffix ± 1 0 % 

Products characteristics : 
without suffix Unidirectional 
with suffix C Bidirectional 

'------ VsR voltage range 

PACKAGE MECHANICAL DATA 

SOD 15 Plastic 

F 

DBBSOD 

FOOT PRINT DIMENSIONS (Millimeters) 

Ref. 
Milllmetres Inches 

Min. Max. Min. Max. 

A 2.8 3.2 0.110 0.126 
8 7.6 8.0 0.300 0.315 
c 4.8 5.2 0.190 0.200 
D 2.5 3.1 0.098 0.122 
E - 0.1 - 0.004 
F 1.3 1.7 0.051 0.067 

Laser marking. 
The logo indicates cathode for unidirectional types. 

5,08 

DBBSOD15 
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SM15T6V8, A -> 220, A/SM15T6V8C, A -> 200C, A 
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Fig. 1 - Peak pulse power versus exponential pulse duration. 
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Fig.2 - Clamping voltage versus peak pulse c'urrent. -
exponential waveform t = 20 ~s .......... 

t = 1 ms ---
t = 10 ms --

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C 
before surge. The given results may be extrapolated for other junction temperatures 
by using the following formula : t.V (BR) •IX T (V (BAll X [T l - 25) X V (BR) 
For intermediate voltages, extrapolate the given results. 
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Sliii15T6V8, A -> 220, A/SM15T6V8C, A -> 200C, A 
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Fig .:3 - Allowable power dissipation versus 
junction temperature. 
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Fig .5 - Thermal resistance junction-
ambient versus Cu surface (printed circuit) • 
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Fig .6 - Transient thermal impedance 
junction-ambient versus pulse duration. 
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Fig.4 - Power dissipation versus ambient 
temperature. 
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Fig. 7 - Peak forward current 
versus peak forward voltage drop 
~ypical values for unidirectional 
types). 
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SM15T6V8, A -> 220, A/SM15T6V8C, A -> 200C, A 

6/6 
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Fig .Sa - Capacitance versus reverse applied 
voltage for unidirectional types 
(typical values) . 
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• BIDIRECTIONAL DEVICE USED TO TELE­
PHONE PROTECTION 

• CHARACTERISTIC OF STAND-OFF AND 
BREAKDOWN VOLTAGE SIMILAR TO A 
TRANSIL (Vott) 

• HIGH FLOWOUT CAPABILITY BECAUSE OF 
ITS BREAKOVER CHARACTERISTIC (Von) 

ABSOLUTE RATINGS (limiting values) (Ti = 25 'C- L = 10 mm) 

Symbol Parameter 

p Power Dissipation on Infinite Heatsink Tamb =50 °C 

lpp Peak Pulse Current 1 ms expo 

8-20 11s expo 

;TSM Non Repetitive Surge Peak on-state Current tp = 20 ms 

di/dt Critical Rate of Rise of on-state Current Non Repetitive 

dv/dt Critical Rate of Rise of off-state Voltage 67% V(BRl min 

Tstg Storage and Operating Junction Temperature Range 
Tj 

h Maximum Lead Temperature for Soldering During 10 sat 4 mm 
from Case 

THERMAL RESISTANCES 

Symbol Parameter 

Rth(j-1) Junction-leads on Infinite Heatsink I L = 10 mm 
Rth(j-a) Junction-ambient on Printed Circuit 

March 1989 

TPA SERIES 

F 126 
(Plastic) 

Value 

1.7 

50 

100 

30 

·100 

5 

-40 to 150 
150 

230 

Value 

60 
100 

TRISIL 

Unit 

w 
A 

A 

Af!lS 

kV/11s 
oc 
oc 
oc 

Unit 

oc;w 
oc;w 
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TPA SERIES 

ELECTRICAL CHARACTERISTICS 
(Ti = 25 °C) 

Symbol Parameter 

VRM Stand-off Voltage 

VsR Breakdown Voltage 

Vso Clamping Voltage 

IH Holding Current 

VT On-state Voltage : 2.5 V typ. @ IT = 1 A 
(tp = 300 (.15) 

Types IRM @ VRM 
max. 

((.lA) (V) 

TPA62A - 12 or 18 2 56 
(1) TPA62B -12or18 2 56 

TPA6BA -12or1B 2 61 
(1) TPA68B -12or18 2 61 
(1) TPA75A -12or18 2 67 
(1) TPA75B -12or1B 2 67 
(1) TPAB2A -12or1B 2 74 
(1) TPA82B -12or18 2 74 
(1) TPA91A - 12 or 18 2 82 
(1) TPA91B - 12 or 1B 2 B2 
P TPA100A - 12 or 18 2 90 

TPA100B- 12 or 18 2 90 
TPA110A- 12 or 18 2 99 
TPA110B -12 or 18 2 99 

p TPA120A - 12 or 18 2 108 
TPA120B- 12 or 1B 2 10B 

p TPA130A - 12 or 18 2 117 
TPA130B- 12 or 18 2 117 

(1) TPA150A - 12 or 1B 2 135 
(1) TPA150B - 12 or 1B 2 135 
(1) TPA160A - 12 or 18 2 144 
(1) TPA160B - 12 or 1B 2 144 
(1) TPA1BOA - 12 or 1B 2 162 
(1) TPA180B - 12 or 18 2 162 
(1) TPA200A - 12 or 18 2 180 
(1) TPA200B - 12 or 1B 2 1BO 
P TPA220A -12or1B 2 19B 

TPA220B- 12 or 18 2 19B 
p TPA240A - 12 or 18 2 216 

TPA240B- 12 or 1B 2 216 
p TPA270A - 12 or 18 2 243 

TPA270B- 12 or 18 2 243 

P : Preferred device. 
(1) : These volages are on request. Consult us. 
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rpp - Transrent 
operatron 

Standby 

,; i-----··---j:J~Mn 
lmA .. ---------j---
Im.• ~----- - v 

r 

DBBTAIS!L3 

V(eR)@ IR Vee leo IH 
min. max. max. min. 

(V) (rnA) (V) . (rnA) (rnA) 

62 1 82 800 
62 1 75 800 
6B 1 90 BOO 
68 1 B2 BOO 
75 1 100 800 
75 1 91 BOO 
B2 1 109 300 
82 1 99 300 
91 1 121 300 
91 1 110 300 

12 Suffix 
100 1 133 300 

for 120 mA 
100 1 121 300 
110 1 147 300 
110 .1 133 300 
120 1 160 300 
120 1 145 300 
130 1 173 300 
130 1 157 300 
150 1 200 300 
150 1 1B1 300 18 Suffix 
160 1 213 300 for 1BO mA 
160 1 193 300 
1BO 1 240 300 
180 1 217 300 
200 1 267 300 
200 1 241 300 
220 1 293 300 
220 1 265 300 
240 1 320 300 
240 1 289 300 
270 1 360 300 

' 270 1 325 300 
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Fig .1 - Power dissipation versus ambient 
temperature. 
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Fig.S - Transient thermal impedance 
junction-ambient for mounting n"2 
versus pulse duration (L = 10 mm) . ~ 
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Fig.4 - Non repetitive surge peak on-state 
current versus number of cycles. 

OBBTPAP3 

TPA SERIES 
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100 
Mounting n°1--
Mounting n°2---

BO 
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Fig.2 - Thermal resistance versus 
lead length. 
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Fig. 5 - Peak forward current 
versus peak forward voltage drop 
(typical values) . 
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TPA SERIES 
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Fig.B- Relative variation of holding 
current versus junction temperature. 

PACKAGE MECHANICAL DATA 

F 126 Plastic 

26m"n I 

~~ 

/;' 

~ax 

150 

6 35 max 

2 C (pF) 
10 

......... 

10 

.......... 

10 

Ti = 25 •c 
f = 1 MHZ 

-
VR (V) 

100 500 

Fig.?- Capacitance versus reverse 
applied voltage. 

DBBTPAP4 

26min 

.. ~~ax 

// 
- I-- ----7".1-- - -------1- --11-----

// 

1210,76 
0,86 

Cooling method :by conduction (method A) 
Marking : type number 
Weight : 0.4 g 

4/4 

640 

t? 

1210,76 
0,86 



• BIDIRECTIONAL DEVICE USED TO TELE­
PHONE PROTECTION 

• CHARACTERISTIC OF STAND-OFF AND 
BREAKDOWN VOLTAGE SIMILAR TO A 
TRANSIL (Van) 

• HIGH FLOWOUT CAPABILITY BECAUSE OF 
ITS BREAKOVER CHARACTERISTIC (Von) 

ABSOLUTE RATINGS (limiting values) (Tamb = 25 "C- L = 10 mm) 

Symbol Parameter 

p Power Dissipation on Infinite Heatsink Tamb =50 °C 

lpp Peak Pulse Current 1 ms expo 

8-20 J.!S expo* 

lrsM Non Repetitive Surge Peak on-state Current tp = 20 ms 

dildt Critical Rate of Rise of on-state Current Non Repetitive 

dv/dt Critical Rate of Rise of off-state Voltage 67% V1sR) min 

Tstg Storage and Operating Junction Temperature Range 
Ti 

lL Maximum Lead Temperature for Soldering During 10 sat 4 mm 
from Case 

THERMAL RESISTANCES 

Symbol Parameter 

Rth!i-ll Junction-leads on Infinite Heatsink I L = 10 mm 
Rth(j-a) Junction-ambient on Printed Circuit 

March 1989 

TPB SERIES 

CB 429 
(Plastic) 

Value 

5 

100 

150 

50 

100 

5 

-40 to 150 
150 

230 

Value 

20 
75 

TRISIL 

Unit 

w 
A 

A 

Alj.!S 

kV/J.!S 
oc 
oc 
oc 

Unit 
oc;w 
oc;w 

1/4 

641 



TPB SERIES 

ELECTRICAL CHARACTERISTICS 
(Ti = 25 oc) 

Symbol Parameter 

VRM Stand-off Voltage 

VeR Breakdown Voltage 

Veo Clamping Voltage 

IH Holding Current 

VT On-state Voltage : 1.6 V typ. @ IT = 1 A 
(tp = 300 f.LS) 

Types IRM @ VRM 
max. 

(f.LA) (V) 

TPB62A -12or18 2 56 
(1) TPB62B . - 12 or 18 2 56 

TPB68A - 12 or 18 2 61 
(1) TPB68B -12or18 2 61 
(1) TPB75A -12or18 2 67 
(1) TPB75B -12or18 2 67 
(1) TPB82A -12or18 2 74 
(1) TPB82B -12or18 2 74 
(1) TPB91A -12or18 2 82 
(1) TPB91B - 12 or 18 2 82 
P TPB100A- 12 or 18 2 90 

TPB100B- 12 or 18 2 90 
TPB110A- 12 or 18 2 99 
TPB110B- 12 or 18 2 99 

p TPB120A - 12 or 18 2 108 
TPB 1208 - 12 or 1 8 2 108 

p TPB130A - 12 or 18 2 117 
TPB 1308 - 12 or 18 2 117 

(1) TPB150A - 12 or 18 2 135 
(1)TPB150B -12or18 2 135 
(1) TPB160A - 12 or 18 2 144 
(1)TPB160B -12or18 2 144 
(1) TPB180A- 12 or 18 2 162 
(1) TPB180B - 12 or 18 2 162 
(1) TPB200A - 12 or 18 2 180 
(1) TPB200B - 12 or 18 2 180 
P TPB220A - 12 or 18 2 198 

TPB220B- 12 or 18 2 198 
p TPB240A- 12 or 18 2 216 

TPB240B - 12 or 18 2 216 
p TPB270A- 12 or 18 2 243 

TPB2708- 12 or 18 2 243 

P : Preferred device. 
(1) :These voltages are on request. Consult us. 
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lpp - Transmnt 
operation _ 

Standby 

'" : ' ope/'"""" •aa :···:··--··· ·-] 
1mA ·--------- ---

IRM ~----. V 

r 

OBBTRISIL3 

v<BR)@ IR Veo leo IH 
min. max. max. min. 

(V) (mA) (V) (mA) (mA) 

62 1 82 800 
62 1 75 800 
68 1 90 800 
68 1 82 800 
75 1 100 800 
75 1 91 800 
82 1 109 300 
82 1 99 300 
91 1 121 300 
91 1 110 300 

12 Suffix 
100 1 133 300 

for 120 mA 
100 1 121 300 
110 1 147 300 
110 1 133 300 
120 1 160 300 
120 1 145 300 
130 1 173 300 
130 1 157 300 
150 1 200 300 
150 1 181 300 18 Suffix 
160 1 213 300 for 180 mA 
160 1 193 300 
180 1 240 300 
180 1 217 300 
200 1 267 300 
200 1 241 300 
220 1 293 300 
220 1 265 300 
240 1 320 300 
240 1 289 300 
270 1 360 300 
270 1 325 300 



TPB SERIES 
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Fig .1 - Power dissipation versus ambient. 
temperature. 
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Fig.3 - Transient thermal impedance 
junction-ambient for mounting n"2 
versus pulse duration (L ~ 10 mm) . 
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Fig.4 - Non repetitive surge peak on-state 
current versus number of cycles. 

OBBTPBP3 

Jifi SliS·niOMSON 
~I li\IJD©OOEl!.ll©'ii'I'J@IlJO©i!\ 

Vm (V) 

2 3 5 

Fig .5 - Peak forward current 
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TPB SERIES 
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Fig.B- Relative variation of holding 
current versus junction temperature 

PACKAGE MECHANICAL DATA 

CB 429 Plastic 

2 6 min. 

10 

10 
150 

98 max. 

3 C (pF) 

Tj - 25 •c 
f - 1 MHz 

-1-

VR {V) 

10 l.OO 500 

Fig.7 - Capacitance versus reverse 
applied voltage. 

DBBTPBP4 

26 m"n '. 

r-· !--:------- ---.-·- - ~ 

0 1,06max. 

Cooling method : by conduction (method A) 
Marking : type number 
Weight: 0.9 g 
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• CHARACTERISTIC OF STAND-OFF AND 
BREAKDOWN VOLTAGE SIMILAR TO A 
TRANSIL (Yoll) 

• HIGH FLOWOUT CAPABILITY BECAUSE OF 
ITS BREAKOVER CHARACTERISTICS (Von) 

• AUTOMATIC RECOVERY AFTER SURGE 

DESCRIPTION 
The LS5018B, LS5060B and LS5120B/B1 are bidi­

' rectional transient overvoltage suppressor desi-
1 gned to protect sensitive components in electronic 

telephones and telecommunication equipments 
against transient caused by lightning, induction from 
power lines, etc. 

ABSOLUTE RATINGS (limiting values) (Ti = 25 °C) 

Symbol Parameter 

lpp Peak Pulse Current 

LS5018B/LS5060B 
LS5120B/LS512081 

BIDIRECTIONAL TRISIL 

1 ms expo 

8-20 J.LS expo* 

Minldlp 
(Plastic) 

Value 

100 

500 

Unit 

A 

lrsM Non Repetitive Surge Peak on-state Current tp = 20 ms - Sinus 50 A 

di!dt Critical Rate of Rise of on-state Current Non repetitive 100 NJ.LS 

Tstg Storage and Junction Temperature Range -40 to 150 oc 
r, 150 oc 

THERMAL RESISTANCE 

Parameter Value 

Junction to Ambient 80 

• ANSI STD C62. Pulse wave form 

50 

0 ~~------------•t 
OB9TRISIL4 

April1989 1/3 
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LS50188/LS50608/LS51208/LS512081 

ELECTRICAL CHARACTERISTICS 
I 

(Ti = 25 °C) 

Symbol Parameter 

VRM Stand-off Voltage Ipp ---

VsR Breakdown Voltage IT ---
I 

Vso Clamping Voltage I 
I 
I 

Holding Current I so 
I 

IH =-g IH 
VT On-state Voltage @ IT I" I 

1 rnA 
I I ---r------------- I 

I so Breakover Current IRM ---L------- I I I I I 

v 
lpp Peak-pulse Current See note i 

Vr VRM VsR Vso 
089TRISIL5 

Type IRM@ VRM V(BR)@ IR Veo@ leo IH VT c 
max. min. max. min. typ. max. min. typ. max. 

See note 2 IT= 1 A VR = 5 V 
F = 1 MHz 

(J.LA) (V) (V) (mA) (V) (mA) (mA) (mA) (mA) (V) (pF) 

LS5018B 5 16 17 1 22 1300 200 2 150 

LS5060B 10 50. 60 1 85 1000 200 2 150 

LS5120B 20 100 120 1 180 500 1250 250 2 150 

LS5120B1 20 100 120 1 180 500 1250 200 2 150 

Notes : 1. Same characteristic both sides. 
2. These devices are not designed to function as zeners ; continuous operation between 1 mA and leo will damage .them. 

PACKAGE MECHANICAL DATA 

MINIDIP Plastic 
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Fig.1 - Relative variation of holding 
current versus ambient temperature. 
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Fig.3 - Relative variation of leakage 
current versus ambient temperature. 
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Fig.5- On-state voltage versus on-state 
current (typical values) • 
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Fig.2 - Relative variation of breakdown · 
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Fig.4 - Junction capacitance versus 
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current versus number of cycles. 

3/3 Jl..•'/ SGS·ntOMSON 
• J, li'j]DICOOilll.IWII'ill@ll'IDCl! 

647 





L3100B 
L310081 

TRISIL 
UNIDIRECTIONAL PROGRAMMABLE VOLTAGE AND CURRENT SUPPRESSOR 

" HIGH CURRENT CAPABILITY 
• PROGRAMMABILITY BOTH INVOLTAGEAND 

CURRENT 
• AUTOMATIC RECOVERY 

DESCRIPTION 

The L3100B/B1 is a transient overvoltage suppres­
sor/overcurrent arrester designed to protect sensi­
tive components in electronic telephones and 
telecommunication equipments against transients 
caused by lightning, induction from power lines, etc. 

The L31 008/81 characteristic, that is its firing volt­
age and current, can be easily programmed by 
means of inexpensive external components ; more 
over, since this device recoveres automatically 
when the surge current falls below a fixed holding 
current, it may be used on remotely supplied lines. 
Finally, if destroyed, it becomes a permanent short 
circuit. 

ABSOLUTE RATINGS (limiting values) (Ti = 25 °C) 

Symbol Parameter 

lpp Peak Pulse Current 1 ms expo 

8-20 J.lS expo• 

hsM Non Repetitive Surge Peak on-state Current tp = 10 ms- Sinus 

dildt Critical Rate of Rise of on-state Current Non repetitive 

Tstg Storage and Junction Temperature Range 
Tj 

THERMAL RESISTANCE 

Parameter 

April1989 

Minidip 
(Plastic} 

Value 

150 

250 

50 

100 

-40 to 150 
150 

Value 

80 

Pulse wave form 

Unit 

A 

A 

A/J.lS 
oc 
oc 

1/4 
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L3100B/B1 

ELECTRICAL CHARACTERISTICS 
(Ti = 25 °C) 

Symbol Parameter 

VRM Stand-off Voltage 

VsR Breakdown Voltage 

Vso Clamping Voltage 

IH Holding Current 

Vr On-state Voltage @ lr 

leo Breakover Current 

lpp Peak-pulse Current 

VGN Gate Voltage 

IGN Firing Gate N Current 

VRGN Reverse Gate N Voltage 

IGP Firing Gate P Current 

OPERATION WITHOUT GATE 

Type IRM@ VRM VeR 
max. min. max. 

(J.LA) (V) (V) (Y) 

L3100B/B1 6 60 255 (3) 
40 250 265 (4) 

OPERATION WITH GATES 

Type VGN 
(Vj· 

See note 1 

@ IR Vee@ leo 
max. min. max. 

See note 2 

(rnA) (V) (rnA) (rnA) 

1 350 200 500 

IGN 
(rnA) 

I 
I 
I 
I 
I r--------------
1 
I 
I 
I 
I 

IH 
min. 

(rnA) 

210 (3) 
280 (4) 

VRGN 
(V) 

Vr 
typ. 

lr = 1 A 

(V) 

2 

ll89TRISIL5 

c 
max. 

VR = 5 v 
F = 1 MHz 

(pF) 

100 

IGP 
(rnA) 

IG = 200 rnA VA- C = 100 V IG =- 1 rnA VA- C = 100 V 

min. max. min. max. min. max. min. max. 

L3100B/B1 0.6 1.8 30 200 0.7 150 

Notes : 1. Reverse characteristic: IR < 1 rnA@ VR = 0.7V. 
2. These devices are not designed to function as zeners ; continuous operation between 1 rnA and 190 will damage them . 

. 3. L3100B1 
4. L3100B 

2/4 
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PACKAGE MECHANICAL DATA 

MINIDIP Plastic 

CONNECTION DIAGRAM 

GATE-N [ 1 

N.C. [ 2 

GATE-P [ 3 

CATHODE [ 4 

DBSTRISILB 

~ 
~ 

8 ~ 

7 ~ 

6 1 
ANODE 

5 ) 

L31008/81 

P001·FW1 

SCHEMATIC DIAGRAM 

ANODE 

CATHODE 

3/4 
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L31008/81 

1.2 
IH [T amb g 25 •cJ 

1.1 ...... 
I'-

....... !'-.... 
'I"--

1.0 

....... 
...... 

I'-
0.9 

I'-
0.8 

T amb (•C) 
0.7 

0 25 50 

Fig.i - Relative variation of holding 
current versus ambient temperature. 

103 IR [T amb = 25 •c] 
l=vR = 60 v ---

VR = 250 V --

L.o-" 

10 

!-'""" 
.;..-

-

75 

-

Tamb (•C) 

4/4 
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25 50 

Fig.3 - Relative variation of leakage 
current versus ambient temperature. 

75 

1.02 

1.00 

0.98 

IR = 1 mA _ 

v 
...... v 

I---' .,..,... -,..... 
.,..,... 

Tamb (•C) 

0 25 50 

Fig.2 - Relative variation of breakdown 
voltage versus ambient temperature. 

75 

C (pF) 
100 

80 

so 

40 

20 

0 

F = i MHz 
Ta mb = 25 •c 

i'-..... 
:-.. 

...... 
!'..... 

.......... 
...... 

VR (V) 

1 10 100 

Fig.4 - Junction capaCitance ver-sus 
reverse applied voltage. 
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DIP-6 H 

MINIDIP H PLASTIC 

}[H~ 
~~ 0.5 ~ 

' 1 27 ' 

8 LEAD PLASTIC MINIDIP 

PACKAGES 

Q .... a 
P001-F6 
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PACKAGES 

14 LEAD PLASTIC DIP 

16 LEAD PLASTIC DIP 

DIP-18 PLASTIC 

656 
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PACKAGES 

20 LEAD PLASTIC DIP 

fa 
I I 
~ 

DIP-24 PLASTIC 

DIP-28 PLASTIC 
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SO-BJ 

S0-14J 

S0-16J 
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PACKAGES 

S0-20L 

S0-28 11.5 to 12.7 

PLCC - 44 PLASTIC CHIP CARRIER 
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SALES OFFICES 

AUSTRALIA 

NSW 2027 EDGECLIFF 
Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel. (61-2) 327.39.22 
Telex: 071 126911 TCAUS 
Telefax: (61-2) 327.61.76 

BRAZIL 

05413 SAO PAULO 
R. Henrique Schaumann 286-CJ33 
Tel. (55-11) 883-5455 
Telex: (39-11) 37988 "UMBR BR" 

CANADA 

BRAMPTON, ONTARIO 
341 Main St. North 
Tel. ( 416) 455-0505 
Telefax: 416-455-2606 

CHINA 

BEIJING 
Beijing No. 5 Semiconductor 
Device Factory 
14 Wu Lu Tong Road 
Da Shang Mau Wai 
Tel. (861} 2024378 
Telex 222722 STM CH 

DENMARK 

2730 HERLEV • 
Herlev Torv, 4 
Tel. (45-2) 94.85.33 
Telex: 35411 
Telefax: (45-2) 948694 

FRANCE 

. 94253 GENTILL Y Cedex 
7 - avenue Gall1eni - BP. 93 
Tel.: (33-1) 47.40.75.75 
Telex: 632570 STMHQ 
Telefax: (33-1} 47.40.79.10 

67000 STRASBOURG 
20, Place des Hailes 
Tel. (33) 88.25.49.90 
Telex: 870001F 
Telefax: (33} 88.22.29.32 

HONG KONG 

WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel. (852-5} 8615788 
Telex: 60955 ESGIES HX 
Telefax: (852-5) 8656589 

INDIA 

NEW DELHI 110048 
Liason Off1ce 
S114, Greater Kailash Part 2 
Tel. (91) 6414537 
Telex: 31-62000 SGSS IN 

ITALY 

20090 ASSAGO (Ml) 
V.Je M1lanofiori - Strada 4 - Palazzo A/4/A 
Tel. (39-2) 89213.1 (10 linee) 
Telex: 330131 - 330141 SGSAGR 
Telefax: (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
Via R. Fucini, 12 
Tel. (39-51} 591914 
Telex: 512442 
Telefax: (39-51) 591305 

00161 ROMA 
V1a A. Torlonia, 15 
Tel. (39-6} 8443341/2/3/4/5 
Telex: 620653 SGSATE I 
T elefax: (39-6) 84444 7 4 

JAPAN 

TOKYO 141 
Shinagawa-Ku, Nishi Gotanda 
8-11-7, Collins Bldg 8 
Tel. (81-3) 491-8611 
T elefax: (81-3} 491-8735 

KOREA 

SEOUL 121 
8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel. (82-2) 553-0399 
Telex: SGSKOR K29998 
Telefax: (82-2) 552-1051 

NETHERLANDS 

5612 AM EINDHOVEN 
D1llenburgstraat 25 
Tel.: (31-40) 550015 
Telex: 51186 
Telefax: (31-40} 528835 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo Kio - Industrial Park 2 
Tel. (65) 4821411 
Telex: RS 55201 ESGIES 
T elefax: (65) 4820240 

SPAIN 

08021 BARCELONA 
Calle Platen, 6 4th Floor, 5th Door 
Tel. (34-3) 2022017-2020316 
Telefax: (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel. (34-1) 4051615 
Telex: 27060 TCCEE 
T elefax: (34-1} 4031134 

SWEDEN 

S-16421 KISTA 
Borgar!jordsgatan, 13 - Box 1094 
Tel.: (46-8) 7939220 
Telex: 12078 THSWS 
Telefax: (46-8} 7504950 

SWITZERLAND 

1218 GRAND-SACONNEX (GENEVE) 
Chemin Franvois-Lehmann, 18/A 
Tel. (41-22) 7986462 
Telex: '415493 STM CH 
Telefax: (41-22} 7984869 

TAIWAN 

KAOHSIUNG 
7FL-2 No 
5 Chung Chen 3rd Road 
Tel. (886-7} 2011702 
Telefax: (886-7) 2011703 

TAIPEI 
12th Floor 
571, Tun Hua South Road 
Tel. (886-2} 755-4111 
Telex: 10310 ESGIE TW 
Telefax: (886-2) 755-4008 

UNITED KINGDOM 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel.: (44-628) 890800 
Telex: 847458 
Telefax: (44-628} 890391 



U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1 000 East Bell Road 
Phoenix, AZ 85022 
(1)·(602) 867·6100 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville - (205) 533-5995 

ARIZONA 
Phoenix • (602) 867-6340 

CALIFORNIA 
Irvine • (714) 250-0455 
San Jose - (408) 452-8585 

COLORADO 
Boulder (303) 449-9000 

GEORGIA 
Norcross - (404) 242-7444 

ILLINOIS 
Schaumburg- (312) 517-1890 

MARYLAND 
Columbia- (301) 995-6952 

MASSACHUSSETTS 
Waltham - (617) 890-6688 

NEW JERSEY 
Voorhees - (609) 772-6222 

OREGON 
T1gard - (503) 620-5517 

TEXAS 
Austin- (512) 339-4191 
Carrollton - (214) 466-8844 

WASHINGTON 
Seattle - (206) 524-6421 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICES IN THE U.S.A. 

CALIFORNIA 
Hawthorne- (213) 675-0742 

NEW JERSEY 
Totowa- (201) 890-0884 

PENNSYLVANIA 
Montgomeryville - (215) 362-8500 

TEXAS 
Carrollton - (214) 466-8844 

SALES OFFICES 

WEST GERMANY 

6000 FRANKFURT M1 
Gutleutstrabe 322 
Tel. (49-69) 237492 
Telex: 176997 689 
Telefax: (49·69) 231957 
Teletex: 6997689 =STVBP 

8011 GRASBRUNN 
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel.: (49-89) 460060 
Telex: 528211 
Telefax: ( 49-89) 4605454 
Teletex: 897107 = STDISTR 

3000 HANNOVER 1 
Eckenerstrasse 5 
Tel. (49-511) 634191 
Telex 175118418 
Teletex: 5118418 csfbeh 
Telefax: (49·511) 633552 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel.: (49-911) 597032 
Telex: 626243 
Telefax: (49·911) 5980701 

5200 SIEGBURG 
Frankfurter Str. 22a 
Tel. (49-2241) 660 84-86 
Telex: 889510 
Telefax: (49-2241) 67584 

7000 STUTTGART 1 
_Oberer Kirchhaldenweg 135 
Tel. (49-711) 692041 
Telex: 721718 
Telefax: (49-711) 691408 
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