










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ST24/25E16D 

Figure 2A. DIP Pin Connections 

ST24E160 
ST25E160 

EO[]B Vee 
E1 2 7 we 
E2 3 6 SeL 

Vss 4 5 SDA 
VA01103 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TsTG Storage Temperature 

TLEAD Lead Temperature, Soldering (SOB) 
(PSDIPB) 

v,o Input or Output Voltages 

Vee Supply Voltage 

Figure 28. SO Pin Connections 

ST24E160 
ST25E16D EO[]S Vee 

E1 2 7 we 
E2 3 6 SeL 

Vss 4 5 SDA 
VA01104 

Value 

grade 1 Oto 70 
grade 3 -40 to 125 
grade 6 -40 to 85 

-65 to 150 

40 sec 215 
10 sec 260 

-0.3 to 6.5 

-0.3 to 6.5 

Unit 

oc 

oc 

oc 

v 
v 

VESD 
ElectrostatiC Discharge Voltage (Human Body model) 121 4000 v 
Electrostatic Discharge Voltage (Machine model) 131 500 v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the dev1ce. These are stress ratmgs only and operation of the device at these or any other 
cond1t1ons above those indicated 1n the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating cond1t1ons for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and 
other relevant quality documents. 

2 100pFthrough 1500!1; MIL-STD-883C. 3015.7 
3 200pF through on; EIAJ IC-121 (condition C) 

DESCRIPTION (cont'd) 

low as 2.0V. Both Plastic Dual-in-Line and Plastic 
Small Outline packages are available. 

Each memory is compatible with the 12C extended 
addressing standard, two wire serial interface 
which uses a bi-directional data bus and serial 
clock. The ST24/25E16D carry a built-in 4 bit, 
unique device identification code (1 01 0) corre­
sponding to the 12C bus definition. The 
ST24/25E16D behave as slave devices in the 12C 
protocol with all memory operations synchronized 

by the serial clock. Read and write operations are 
initiated by a START condition generated by the 
bus master. 

The START condition is followed by a stream of 4 
bits (identification code 101 0), 3 bit Chip Enable 
input to form a 7 bit Device Select, plus one 
read/write bit and terminated by an acknowledge 
bit. When writing data to the memory it responds to 
the 8 bits received by asserting an acknowledge bit 
during the 9th bit time. When data is read by the 
bus master, it acknowledges the receipt of the data 
bytes in the same way. 

�~�2�/�.�:�:�:�.�2� ____________ �~� �~�~�~�©�m�~�'�Y�l�:�~�Y�~� --------------
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FEATURES 

a PEAK PULSE POWER= 1500 W @ 1 ms. 
a BREAKDOWN VOLTAGE RANGE: 

From 6V8 to 440 V. 
• UNI AND BIDIRECTIONAL TYPES. 
a LOW CLAMPING FACTOR. 
a FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 
a UL RECOGNIZED. 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
particularly suited to protect voltage sensitive 
devices such as MOS Technology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power diSSipation 
See note 1 and deratmg curve F1g 1 . 

p Power diSSipation on 1nf1mte heatsmk 
See note 1 and derat1ng curve F1g 1. 

IFSM Non repet1t1ve surge peak forward current 
For Umd1rect1onal types. 

Tstg Storage and JUnction temperature range 
Tj 

TL Max1mum lead temperature for soldering 
dJring 10 s 

November 1992 

1.5KE6V8P,A/440P,A 
1.5KE6V8CP,CA/440CP,CA 

TRANSIL 

•• 
CB429 
(Plastic) 

MECHANICAL CHARACTERISTICS 

" Body marked with : Logo, Date Code, Type 
Code, and Cathode Band (for unidirectional 
types only). 

a Tinned copper leads. 
" High temperature soldenng. 

I 
Value Unit 

Tamb =25ac 1500 w 

Tlead = 75°C 5 w 

Tamb =25ac 250 A 
t=10 ms 

I 
I 

-65 to+ 175 oc 

I 
I 
I 175 ac 

I 

I 
230 ac 

I 

1/7 
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1.5KExx 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-1) Junction-leads on infinite heatsink 20 °C/W 

Rth U-a) Junction to ambient. on pnnted circuit. Llead = 10 mm 75 °C/W 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 
I 

VRM Stand-off voltage. 
If --/ 

r 
VBR Breakdown voltage. I; 

VeL VeR 
VeL Clamping voltage. \ I VRM I))F / 
IRM Leakage current @ VRM. 

1RM 
v c------lpp Surge current. 

a.T Voltage temperature coefficient. 

VF Forward Voltage drop -------- lpp 
VF < 3.5V @ IF = 1 00 A. 

TYPES IRM@VRM VeR @ IR VeL@ lpp VeL@ lpp a.T c 

max min nom max max max max typ 

note2 10/1000f!S 8/20f!S note3 note4 

Unidirectional Bidirectional f!A v v v v mA v A v A 10-4toc (pF) 

P 1.5KE6V8P P 1 .5KE6V8CP 1000 5.8 6.45 6.8 7.48 10 10.5 143 13.4 746 5.7 9500 
P 1.5KE6V8A P 1.5KE6V8CA 1000 5.8 6.45 6.8 7.14 10 10.5 143 13.4 746 5.7 9500 
P 1.5KE7V5P 1.5KE7V5CP 500 6.4 7.13 7.5 8.25 10 11.3 132 14.5 690 6.1 8500 

1.5KE7V5A P 1.5KE7V5CA 500 6.4 7.13 7.5 7.88 10 11.3 132 14.5 690 6.1 8500 
1.5KE8V2P 1.5KE8V2CP 200 7.02 7.79 8.2 9.02 10 12.1 124 15.5 645 6.5 8000 

P 1.5KE8V2A P 1.5KE8V2CA 200 7.02 7.79 8.2 8.61 10 12.1 124 15.5 645 6.5 8000 
1.5KE9V1P 1.5KE9V1CP 50 7.78 8.65 9.1 10 1 13.4 112 17.1 585 6.8 7500 
1.5KE9V1A 1.5KE9V1CA 50 7.78 8.65 9.1 9.55 1 13.4 112 17.1 585 6.8 7500 
1.5KE10P 1.5KE10CP 10 8.55 9.5 10 11 1 14.5 103 18.6 538 7.3 7000 

P 1.5KE10A P 1.5KE10CA 10 8.55 9.5 10 10.5 1 14.5 103 18.6 538 7.3 7000 
1.5KE11P 1.5KE11CP 5 9.4 10.5 11 12.1 1 15.6 96 20.3 493 7.5 6400 
1.5KE11A 1.5KE11CA 5 9.4 10.5 11 11.6 1 15.6 96 20.3 493 7.5 6400 
1.5KE12P P 1.5KE12CP 5 10.2 11.4 12 13.2 1 16.7 90 21.7 461 7.8 6000 

P 1.5KE12A P 1.5KE12CA 5 10.2 11.4 12 12.6 1 16.7 90 21.7 461 7.8 6000 
1.5KE13P 1.5KE13CP 5 11.1 12.4 13 14.3 1 18.2 82 23.6 423 8.1 5500 

P 1.5KE13A P 1.5KE13CA 5 11.1 12.4 13 13.7 1 18.2 82 23.6 423 8.1 5500 
P 1.5KE15P P 1.5KE15CP 5 12.8 14.3 15 16.5 1 21.2 71 27.2 368 8.4 5000 
P 1.5KE15A P 1.5KE15CA 5 12.8 14.3 15 15.8 1 21.2 71 27.2 368 8.4 5000 

1.5KE16P 1.5KE16CP 5 13.6 15.2 16 17.6 1 22.5 67 28.9 346 8.6 4700 
1.5KE16A 1.5KE16CA 5 13.6 15.2 16 16.8 1 22.5 67 28.9 346 8.6 4700 

P 1.5KE18P P 1.5KE18CP 5 15.3 17.1 18 19.8 1 25.2 59.5 32.5 308 8.8 4300 
P 1.5KE18A P 1.5KE18CA 5 15.3 17.1 18 18.9 1 25.2 59.5 32.5 308 8.8 4300 
P 1.5KE20P P 1.5KE20CP 5 17.1 19 20 22 1 27.7 54 36.1 277 9.0 4000 
P 1.5KE20A 1.5KE20CA 5 17.1 19 20 21 1 27.7 54 36.1 277 9.0 4000 

1.5KE22P 1.5KE22CP 5 18.8 20.9 22 24.2 1 30.6 49 39.3 254 9.2 3700 

P = Prefered device 

548 



1.5KExx 

TYPES IRM@VRM VBR @ IR VcL@Ipp VcL@Ipp aT c 

max min nom max max max max typ 

note2 10/1000~5 8/20~5 note3 note4 

Unidirectional Bidirectional ~A v v v v rnA v A v A 10·4toc (pF} 

1.5KE22A 1.5KE22CA 5 18.8 20.9 22 23.1 1 30.6 49 39.3 254 9.2 3700 
1.5KE24P 1.5KE24CP 5 20.5 22.8 24 26.4 1 33.2 45 42.8 234 9.4 3500 

P 1.5KE24A 1.5KE24CA 5 20.5 22.8 24 25.2 1 33.2 45 42.8 234 9.4 3500 
P 1.5KE27P 1.5KE27CP 5 23.1 25.7 27 29.7 1 37.5 40 48.3 207 9.6 3200 

1.5KE27A 1.5KE27CA 5 23.1 25.7 27 28.4 1 37.5 40 48.3 207 9.6 3200 
1.5KE30P P 1.5KE30CP 5 25.6 28.5 30 33 1 41.5 36 53.5 187 9.7 2900 

P 1.5KE30A P 1.5KE30CA 5 25.6 28.5 30 31.5 1 41.5 36 53.5 187 9.7 2900 
P 1.5KE33P P 1.5KE33CP 5 28.2 31.4 33 36.3 1 45.7 33 59.0 169 9.8 2700 
P 1.5KE33A 1.5KE33CA 5 28.2 31.4 33 34.7 1 45.7 33 59.0 169 9.8 2700 
P 1.5KE36P P 1.5KE36CP 5 30.8 34.2 36 39.6 1 49.9 30 64.3 156 9.9 2500 
P 1.5KE36A P 1.5KE36CA 5 30.8 34.2 36 37.8 1 49.9 30 64.3 156 9.9 2500 
P 1.5KE39P P 1.5KE39CP 5 33.3 37.1 39 42.9 1 53.9 28 69.7 143 10.0 2400 
P 1.5KE39A P 1.5KE39CA 5 33.3 37.1 39 41.0 1 53.9 28 69.7 143 10.0 2400 

1.5KE43P 1.5KE43CP 5 36.8 40.9 43 47.3 1 59.3 25.3 76.8 130 10.1 2200 
P 1.5KE43A p 1.5KE43CA 5 36.8 40.9 43 45.2 1 59.3 25.3 76.8 130 10.1 2200 

1.5KE47P 1.5KE47CP 5 40.2 44.7 47 51.7 1 64.8 23.2 84 119 10.1 2050 
P 1.5KE47A P 1.5KE47CA 5 40.2 44.7 47 49.4 1 64.8 23.2 84 119 10.1 2050 

1.5KE51P 1.5KE51CP 5 43.6 48.5 51 56.1 1 70.1 21.4 91 110 10.2 1950 
P 1.5KE51A 1.5KE51CA 5 43.6 48.5 51 53.6 1 70.1 21.4 91 110 10.2 1950 

1.5KE56P 1.5KE56CP 5 47.8 53.2 56 61.6 1 77 19.5 100 100 10.3 1800 
P 1.5KE56A 1.5KE56CA 5 47.8 53.2 56 58.8 1 77 19.5 100 100 10.3 1800 

1.5KE62P 1.5KE62CP 5 53.0 58.9 62 68.2 1 85 17.7 111 90 10.4 1700 
P 1.5KE62A P 1.5KE62CA 5 53.0 58.9 62 65.1 1 85 17.7 111 90 10.4 1700 
P 1.5KE68P P 1.5KE68CP 5 58.1 64.6 68 74.8 1 92 16.3 121 83 10.4 1550 
P 1.5KE68A P 1.5KE68CA 5 58.1 64.6 68 71.4 1 92 16.3 121 83 10.4 1550 

1.5KE75P 1.5KE75CP 5 64.1 71.3 75 82.5 1 103 14.6 134 75 10.5 1450 
P 1.5KE75A P 1.5KE75CA 5 64.1 71.3 75 78.8 1 103 14.6 134 75 10.5 1450 
P 1.5KE82P P 1.5KE82CP 5 70.1 77.9 82 90.2 1 113 13.3 146 69 10.5 1350 
P 1.5KE82A P 1.5KE82CA 5 70.1 77.9 82 86.1 1 113 13.3 146 69 10.5 1350 

1.5KE91P 1.5KE91CP 5 77.8 86.5 91 100 1 125 12 162 62 10.6 1250 
p 1.5KE91A P 1.5KE91CA 5 77.8 86.5 91 95.5 1 125 12 162 62 10.6 1250 

1.5KE100P 1.5KE100CP 5 85.5 95.0 100 110 1 137 11 178 56 10.6 1150 
p 1.5KE100A 1.5KE100CA 5 85.5 95.0 100 105 1 137 11 178 56 10.6 1150 

1.5KE110P P 1.5KE11 OCP 5 94.0 105 110 121 1 152 9.9 195 51 10.7 1050 
1.5KE110A 1.5KE110CA 5 94.0 105 110 116 1 152 9.9 195 51 10.7 1050 
1.5KE120P 1.5KE120CP 5 102 114 120 132 1 165 9.1 212 47 10.7 1000 

P 1.5KE120A P 1.5KE120CA 5 102 114 120 126 1 165 9.1 212 47 10.7 1000 
1.5KE130P P 1.5KE130CP 5 111 124 130 143 1 179 8.4 230 43 10.7 950 

P 1.5KE130A P 1.5KE130CA 5 111 124 130 137 1 179 8.4 230 43 10.7 950 
1.5KE150P 1.5KE150CP 5 128 143 150 165 1 207 7.2 265 38 10.8 850 

P 1.5KE150A P 1.5KE150CA 5 128 143 150 158 1 207 7.2 265 38 10.8 850 
P 1.5KE160P P 1.5KE160CP 5 136 152 160 176 1 219 6.8 282 35 10.8 BOO 
P 1.5KE160A P 1.5KE160CA 5 136 152 160 168 1 219 6.8 282 35 10.8 800 

1.5KE170P 1.5KE170CP 5 145 161 170 187 1 234 6.4 301 33 10.8 750 
P 1.5KE170A 1.5KE170CA 5 145 161 170 179 1 234 6.4 301 33 10.8 750 

1.5KE180P P 1.5KE180CP 5 154 171 180 198 1 246 6.1 317 31.5 10.8 725 
P 1.5KE180A P 1.5KE180CA 5 154 171 180 189 1 246 6.1 317 31.5 10.8 725 
P 1.5KE200P P 1.5KE200CP 5 171 190 200 220 1 274 5.5 353 28 10.8 675 
P 1.5KE200A P 1 .5KE200CA 5 171 190 200 210 1 274 5.5 353 28 10.8 675 

1.5KE220P P 1 .5KE220CP 5 188 209 220 242 1 328 4.6 388 26 10.8 625 
P 1.5KE220A P 1.5KE220CA 5 188 209 220 231 1 328 4.6 388 26 10.8 625 
P 1.5KE250P P 1.5KE250CP 5 213 237 250 275 1 344 5.0 442 23 11 560 
P 1.5KE250A P 1.5KE250CA 5 213 237 250 263 1 344 5.0 442 23 11 560 

1.5KE280P 1.5KE280CP 5 239 266 280 308 1 384 5.0 494 20 11 520 
1.5KE280A 1.5KE280CA 5 239 266 280 294 1 384 5.0 494 20 11 520 

P = Prefered device 

------------------------~~~ ~i~©~2~~~~~----------------------~3~/7 
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1.5KExx 

TYPES IRM @VRM VBR @ IR VeL@ lpp VeL@ lpp aT e 

max m1n 

Unidirectional Bidirectional ~A v v 
1.5KE300P p 1.5KE300CP 5 256 285 

P 1.5KE300A 1.5KE300CA 5 256 285 
1.5KE320P 1.5KE320CP 5 273 304 

P 1.5KE320A 1.5KE320CA 5 273 304 
P 1.5KE350P P 1.5KE350CP 5 299 332 

1.5KE350A 1.5KE350CA 5 299 332 
P 1.5KE400P P 1.5KE400CP 5 342 380 

1.5KE400A 1.5KE400CA 5 342 380 
P 1.5KE440P P 1.5KE440CP 5 376 418 

1.5KE440A 1.5KE440CA 5 376 418 

All parameters tested at 25 oc, except where indicated. 

P = Prete red device 

% lpp 

1 00 -+--,...---'-1-=-0 cl'-.::._5-

50 

0 

Note 1 : 

Note 2: 

Note 3: 

Note 4: 

PULSE WAVEFORM 10/1000JLS 

1000 p.s 

For surges greater than the maxrmum values, 
the drode wrll present a shor1-crrcurt Anode- Cathode. 

Pulse test T P < 50 ms 

L'>VsR =aT· (Ta- 25) • VsR(25"C) 

VR = 0 V. F = 1 MHz For b1d1reCt1onal types. 
capacitance value is drvrded by 2 

nom max max max max 

note2 10/1000~5 8/20~5 note3 

v v mA v A v A 10·4;oe 

300 330 1 414 5.0 529 19 11 
300 315 1 414 5.0 529 19 11 
320 352 1 438 4.5 564 18 11 
320 336 1 438 4.5 564 18 11 
350 385 1 482 4.0 618 16 11 
350 368 1 482 4.0 618 16 11 
400 440 1 548 4.0 706 14 11 
400 420 1 548 4.0 706 14 11 
440 484 1 603 3.5 776 13 11 
440 462 1 603 3.5 776 13 11 

Figure 1: Power dissipation derating versus 
ambient temperature 

I 
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............... \_ Peak Power 
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typ 
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............... 
......... 

0 
Average Power 

"" (on infinite heatsink). 
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0 20 40 60 80 100 120 140 160 180 200 
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1.5KExx 

Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t ~ 20 J..lS 
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Note : The curves of the frgure 3 are specrfred for a Junctron temperature of 25 oc before surge. 
The grven results may be extrapolated for other Junctron temperatures by usrng the followrng formula : 
!1V (BR) = uT (V(BR)) • [Ta -25]· V (BR) 
For rntermedrate voltages. extrapolate the given results 

------------il>..,1 ~~~~~H~~~~-----------5_17 
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1.5KExx 

Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 
Note : For un1ts w1th VsR > 200 V 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board with L lead = 1 Omm. 
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1.5KExx 

ORDER CODE 

1.5 KE 100 C A RL 

~ Ammopack 
1500 w ._! I L-. PACKAGING· 

BREAKDOWN VOLTAGE • RL ~Tape and reel 

.. TOLERANCE 
BIDIRECTIONAL •---' A~ +1- 5% 

p ~ -5%, +10%. 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
CB429 

L G (J PP L11 'note 1 ~ ~~~-~ 
I 

J I r:; ·--~ 

LOb2 
I J ~ 

0b2~ 

~--~,.---~---- ------ -- ----~-1 
Ref. , Millimeters Inches 1 

I 
I 

I 

mrn max 

1.06 

51 

98 

I 0D 
~~----------

min 

L I 26 1 024 I 

max 

0.042 

0 20 

0.386 

I L 1 I - 1.27 - 0.050 

~~:T~;t;,Gb,i~ n~~oll~d~ ;;,n~l 
Werght ~ 0 85 g. 

Packaging : standard packagrng rs rn tape and reel 

------------1,.-yll ~fS·~p,M~PN-----------7_17 
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FEATURES 

• PEAK PULSE POWER= 400 W @ 1 ms. 
• STAND-OFF VOLTAGE RANGE: 

From 5V8 to 376 V. 
• UNI AND BIDIRECTIONAL TYPES. 
• LOW CLAMPING FACTOR. 
• FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 
• UL RECOGNIZED 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
particularly suited to protect voltage sensitive 
devices such as MOS Technology and low 
voltage supplied.IC's. · 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power diSSipation 
See note 1 and derating curve F1g 1. 

p Power diss1pat1on on inf1n1te heats~nk 
See note 1 and derating curve F1g 1. 

IFSM Non repet1t1ve surge peak forward current 
For Unidirectional types 

Tstg Storage and JUnCtion temperature range 

TJ 

TL Max1mum lead temperature for soldenng 
dunng 10 s. 

November 1992 

BZW04-5V8, B/376, 8 
BZW04P5V8,8/376,B 

TRANSIL 

~· 
F126 

(Plastic) 

MECHANICAL CHARACTERISTICS 

• Body marked with : Logo, Date Code, Type 
Code and Cathode Band (for unidirectional 
types only). 

• Tinned copper leads. 
• High temperature soldering. 

Value Unit 

Tamb = 25°C 400 w 

Tlead = 75°C 1.7 w 

Tamb = 25°C 50 A 
t =10 ms 

-65 to+ 175 oc 
175 oc 

230 oc 

1/7 
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BZW04-xx 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-1) Junction-leads on infinJte heatsink 60 oc/W 

Rth U-a) Junction to ambiant. on printed circuit. Llead = 10 mm 100 oc/W 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage. 

VBR Breakdown voltage. 

VeL Clamping voltage. 

IRM Leakage current @ VRM. 

lpp Surge current. 

aT Voltage temperature coefficient. 

VF Forward Voltage drop 
VF < 3.5V @ IF = 25 A. 

------------------- lpp 

TYPES IRM@VRM VsR @ IR VeL@ lpp VeL@ lpp aT e 

max min nom max max max max typ 

note2 10/1000~5 8/20~s note3 note4 

Unidirectional Bidirectional !lA v v v v rnA v A v A 10-4;oe (pF) 

P BZW04P5V8 P BZW04P5V8B 1000 5.8 6.45 68 7.48 10 10.5 38 13.4 174 5.7 3500 
BZW04-5V8 BZW04-5V8B 1000 5.8 6.45 6.8 7.14 10 10.5 38 13.4 174 5.7 3500 
BZW04P6V4 p BZW04P6V4B 500 6.4 7.13 7.5 8.25 10 11.3 35.4 14.5 160 6.1 3100 
BZW04-6V4 BZW04-6V4B 500 6.4 7.13 7.5 7.88 10 11.3 35.4 14.5 160 6.1 3100 
BZW04P7VO BZW04P7VOB 200 7.02 7.79 8.2 9.02 10 12.1 33 15.5 148 6.5 2700 
BZW04-7VO BZW04-7VOB 200 7.02 7.79 8.2 8.61 10 12.1 33 15.5 148 6.5 2700 
BZW04P7V8 BZW04P7V8B 50 7.78 8.65 9.1 10 1 13.4 30 17.1 134 6.8 2300 
BZW04-7V8 BZW04-7V8B 50 7.78 8.65 9.1 9.55 1 13.4 30 17.1 134 6.8 2300 
BZW04P8V5 BZW04P8V5B 10 8.55 9.5 10 11 1 14.5 27.6 18.6 124 7.3 2000 
BZW04-8V5 BZW04-8V5B 10 8.55 9.5 10 10.5 1 14.5 27.6 18.6 124 7.3 2000 

p BZW04P9V4 BZW04P9V4B 5 9.4 10.5 11 12.1 1 15.6 25.7 20.3 113 7.5 1750 
BZW04-9V4 BZW04-9V4B 5 9.4 10.5 11 11.6 1 15.6 25.7 20.3 113 7.5 1750 

p BZW04P10 P BZW04P10B 5 10.2 11.4 12 13.2 1 16.7 24 21.7 106 7.8 1550 
BZW04-10 BZW04-10B 5 10.2 1 1.4 12 12.6 1 16.7 24 21.7 106 7.8 1550 

p BZW04P11 p BZW04P1 1 B 5 11.1 12.4 13 14.3 1 18.2 22 23.6 97 8.1 1450 
BZW04-11 BZW04-11B 5 11.1 12.4 13 13.7 1 18.2 22 23.6 97 8.1 1450 

p BZW04P13 P BZW04P13B 5 12.8 14.3 15 16.5 1 21.2 19 27.2 85 8.4 1200 
p BZW04-13 P BZW04-13B 5 12.8 14.3 15 15.8 1 21.2 19 27.2 85 8.4 1200 
p BZW04P14 BZW04P14B 5 13.6 15.2 16 17.6 1 22.5 17.8 28.9 80 8.6 1100 

BZW04-14 BZW04-14B 5 13.6 15.2 16 16.8 1 22.5 17.8 28.9 80 8.6 1100 
p BZW04P15 P BZW04P15B 5 15.3 17.1 18 19.8 1 25.2 16 32.5 71 8.8 975 
p BZW04-15 P BZW04-15B 5 15.3 17.1 18 18.9 1 25.2 16 32.5 71 8.8 975 

BZW04P17 BZW04P17B 5 17.1 19 20 22 1 27.7 14.5 36.1 64 9.0 850 
BZW04-17 BZW04-17B 5 17.1 19 20 21 1 27.7 14.5 36.1 64 9.0 850 
BZW04P19 P BZW04P19B 5 18.8 20.9 22 24.2 1 30.6 13 39.3 59 9.2 800 

P = Prevered device 

_21_7 ________________________ lyg ~i~~~~~~~©~--------------------------
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BZW04-xx 

TYPES IRM@VRM VBR @ IR VeL@ lpp VeL@ lpp aT e 

max min nom max max max max typ 

) note2 10/1000.us 8/20/lS note3 note4 

Unidirectional Bidirectional !lA v v v V I mA v A I v I A 10·4;oe (pF) 

BZW04-19 BZW04-19B 5 18.8 20.9 22,23.1 1 30.6 13 39.3 59 9.2 800 
BZW04P20 P BZW04P20B 5 20.5 22.8 24 26.4 1 33.2 12 42.8 54 9.4 725 
BZW04-20 BZW04-20B 5 20.5 22.8 24 

r~:; 
1 33.2 12 42.8 54 9.4 725 

BZW04P23 P BZW04P23B 5 23.1 25.7 27 1 37.5 10.7 48.3 48 9.6 625 
BZW04-23 BZW04-23B 5 23.1 25.7 27 28.4 1 37.5 10.7 48.3 48 9.6 625 

P BZW04P26 BZW04P26B 5 25.6 28.5 30 33 1 41.5 9.6 53.5 43 9.7 575 
BZW04-26 BZW04-26B 5 25.6 28.5 30 31.5 1 41.5 9.6 53.5 43 9.7 575 

P BZW04P28 P BZW04P28B 5 28.2 31.4 33 36.3 1 45 7 8.8 59.0 39 9.8 510 
BZW04-28 BZW04-28B 5 28.2 31.4 33 34 7 1 45.7 8.8 59.0 39 9.8 510 
BZW04P31 BZW04P31B 5 30.8 34.2 36 39.6 1 49.9 8 64.3 36 9.9 480 

P BZW04-31 BZW04-31B 5 30.8 34.2 36 37.8 1 49.9 8 64.3 36 9.9 480 
P BZW04P33 P BZW04P33B 5 33.3 37.1 39 42.9 1 53.9 7.4 69 7 33 10.0 450 
P BZW04-33 BZW04-33B 5 33.3 37.1 39 41.0 1 53.9 7.4 69.7 33 10.0 450 

BZW04P37 BZW04P37B 5 36.8 40.9 43 47.3 1 59.3 6.7 76.8 30 10.1 400 
BZW04-37 P BZW04-37B 5 36.8 40.9 43 45.2 1 59.3 6.7 76 8 30 10.1 400 
BZW04P40 BZW04P40B 5 40.2 44.7 47 51.7 1 64.8 6.2 84 27 10.1 370 
BZW04-40 BZW04-40B 5 40.2 44.7 47 49.4 1 64.8 6.2 84 27 10.1 370 
BZW04P44 BZW04P44B 5 43.6 48.5 51 56.1 1 70.1 5.7 91 25 10.2 350 
BZW04-44 BZW04-44B 5 43.6 48.5 51 53 6 1 70.1 5.7 91 25 10.2 350 
BZW04P48 P BZW04P48B 5 47.8 53.2 56 61.6 1 77 5.2 100 23 10.3 320 

P BZW04-48 P BZW04-48B 5 47.8 53.2 56 58.8 1 77 5.2 100 23 10.3 320 
BZW04P53 BZW04P53B 5 53.0 58.9 62 68.2 1 85 4.7 111 21 10.4 290 
BZW04-53 BZW04-53B 5 53.0 58.9 62 65.1 1 85 4.7 111 21 10.4 290 

P BZW04P58 P BZW04P58B 5 58.1 64.6 68 74.8 1 92 4.3 121 19 10.4 270 
BZW04-58 BZW04-58B 5 58.1 64.6 68 71.4 1 92 4.3 121 19 10.4. 270 
BZW04P64 BZW04P64B 5 64.1 71.3 75 82.5 1 103 3.9 134 17 10.5 250 

P BZW04-64 BZW04-64B 5 64.1 71.3 75 78.8 1 103 3.9 134 17 10.5 250 
BZW04P70 BZW04P70B 5 70.1 77.9 82 90 2 1 113 3.5 146 16 10.5 230 
BZW04-70 P BZW04-70B 5 70.1 77.9 82 86.1 1 113 3.5 146 16 10.5 230 
BZW04P78 BZW04P78B 5 77.8 86.5 91 100 1 125 3.2 162 14 10.6 210 
BZW04-78 BZW04-78B 5 77.8 86.5 91 95.5 1 125 3.2 162 14 10.6 210 

P BZW04P85 P BZW04P85B 5 85.5 95.0 100 110 1 137 2.9 178 13 10.6 200 
BZW04-85 BZW04-85B 5 85.5 95.0 100 105 1 137 2.9 178 13 10 6 200 
BZW04P94 BZW04P94B 5 94.0 105 110 121 1 152 2.6 195 12 10.7 185 
BZW04-94 BZW04-94B 5 94.0 105 110 116 1 152 2.6 195 12 10.7 185 
BZW04P102 BZW04P102B 5 102 114 120 132 1 165 2.4 212 11 10.7 170 
BZW04-102 BZW04-102B 5 102 114 120 126 1 165 2.4 212 11 10.7 170 
BZW04P111 P BZW04P111B 5 111 124 130 143 1 179 22 230 10 10.7 165 
BZW04-111 BZW04-111B 5 111 124 130 137 1 179 22 230 10 10.7 165 

P BZW04P128 P BZW04P128B 5 128 143 150 165 1 207 20 265 9 10.8 145 
BZW04-128 BZW04-128B 5 128 143 150 158 1 207 2.0 265 9 10.8 145 

P BZW04P136 P BZW04P136B 5 136 152 160 176 1 219 1.8 282 8 10.8 140 
P BZW04-136 P BZW04-136B 5 136 152 160 168 1 219 1.8 282 8 10.8 140 
P BZW04P145 P BZW04P145B 5 145 161 170 187 1 234 1.7 301 7.5 10.8 135 

BZW04-145 BZW04-145B 5 145 161 170 179 1 234 1.7 301 75 10.8 135 
BZW04P154 BZW04P154B 5 154 171 180 198 1 246 1.6 317 7 10.8 125 
BZW04-154 BZW04-154B 5 154 171 180 189 1 246 1.6 317 7 10 8 125 
BZW04P171 BZW04P171B 5 171 190 200 220 1 274 1.5 353 6.5 10.8 120 
BZW04-171 BZW04-171 B 5 171 190 200 210 1 274 1.5 353 6.5 10.8 120 
BZW04P188 P BZW04P188B 5 188 209 220 242 1 328 1.4 388 6 10.8 110 
BZW04-188 BZW04-188B 5 188 209 220 231 1 328 1.4 388 6 10.8 110 
BZW04P213 P BZW04P213B 5 213 237 250 275 1 344 1.5 442 5.2 11 100 
BZW04-213 BZW04-213B 5 213 237 250 263 1 344 1.5 442 5.2 11 100 

P BZW04P239 P BZW04P239B 5 239 266 280 308 1 384 1.5 494 4.6 11 95 
BZW04-239 BZW04-239B 5 239 266 280 294 1 384 1.5 494 4.6 11 95 

P = Prevered dev1ce 
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BZW04-xx 

TYPES IRM@VRM VBR @ IR VeL@ lpp VeL@ lpp aT e 

max min 

Unidirectional Bidirectional llA v v 
BZW04P256 BZW04P256B 5 256 285 
BZW04-256 BZW04-256B 5 256 285 
BZW04P273 BZW04P273B 5 273 304 
BZW04-273 BZW04-273B 5 273 304 
BZW04P299 P BZW04P2998 5 299 332 

P BZW04-299 P BZW04-299B 5 299 332 
BZW04P342 P BZW04P342B 5 342 380 
BZW04-342 P BZW04-342B 5 342 380 

P BZW04P376 P BZW04P376B 5 376 418 
BZW04-376 P BZW04-376B 5 376 418 

All parameters tested at 25 "C, except where indicated. 

P = Prefered device 

% lpp 

100 +-~-1_0 ~/L_S_ 

50 

0 

Note 1 : 

Note 2: 

Note 3: 

Note 4: 

PULSE WAVEFORM 10/10001's 

For surges greater than the max1mum values, 
the diode Will present a short·CifCUit Anode· Cathode 

Pulse test. T e < 50 ms 

l>VsR =aT· (Ta ·25) ·VsR[25'Ci 

VR = 0 V, F = 1 MHz. For bidirectional types, 
capacitance value IS d1v1ded by 2 

nom max max max max typ 

note2 10/1000!15 8/20!15 note3 note4 

v v mA v A v A 10-4/oc (pF) 

300 330 1 414 1.2 529 4.3 11 90 
300 315 1 414 1.2 529 4.3 11 90 
320 352 1 438 1.2 564 4 11 85 
320 336 1 438 1.2 564 4 11 85 
350 385 1 482 0.9 618 3.7 11 80 
350 368 1 482 0.9 618 3.7 11 80 
400 440 1 548 0.9 706 3.2 11 75 
400 420 1 548 0.9 706 3.2 11 75 
440 484 1 603 0.8 776 3 11 70 
440 462 1 603 0.8 776 3 11 70 

Figure 1: Power dissipation derating versus 
ambient temperature 
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BZW04-xx 

Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponent:al waveform t = 20 !JS 

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

VeL (V) 

I I I II I I i I 1: 

: ! I ill i llpp (A) I' 
1~----~~liL--~~~~L-~~~LU~--~~·_LILI~I 
0.1 1000 

Note :The curves of the figure 3 are spec1f1ed for a JUnction temperature of 25 "C before surge. 
The g1ven results may be extrapolated for other JUnction temperatures by usmg the followmg formula : 
t. V (BR) = aT (V(BR)) • [T a -25] • V (BR). 
For intermediate voltages. extrapolate the given results 
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BZW04-xx 

Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 

Note : For un1ts w1th VsR > 200 V 
VF 1s tw1ce than shown 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 

C (pF) 
10000 

1000 
_BZWO~P15~8B 

I 

BZW04P138. 

~ZW04P,2f?B 

100 
I ~-~ 

,...gZW04P58B 

BZW04P171 " 

4wot13f1T1 
10 

1 10 

Tj = 25"C 
f- 1 MHz 

VR(V) 

-
100 

Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board with L lead = 1 Omm. 

ZTH j-a ( ·c;w ) 
100 

10 

/ 

1 
O.Q1 

I 

I 

I 
0.1 

I 

l 

i 

I I 

/ 
I 

I ( S) 

10 100 1000 



ORDER CODE 

BZW 04 

400W --------'1 
TOLERANCE :~'----' 

- = +1- 5% 
p = -5%, +10%. 

10 8 RL 

PACKAGING: 
= Ammopack 

RL =Tape and reel. 

BIDIRECTIONAL 

STAND-OFF VOLTAGE 

BZW04-xx 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
F 126 (Plastic). 

L 

I note 1 G L1 note 1 I l1 
I 

J J 

Lob 2 0b2~ 

L (Z)D 
r---

If\ 
0 

Packaging · standard packag1ng IS 1n tape and reel. 

Ref Millimeters Inches 

mm max mm max 

0b2 0.76 0.86 0.029 0.034 

0D I 2.95 3.05 0.116 I 0.120 

G 6.05 6.35 0.238 0.250 

L 26 1.024 

L1 1.27 I 0.050 

note1 :The diameter 0 b2 is not controlled over zone L, 

Weight= 0.4 g. 
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FEATURES 

• PEAK PULSE POWER= 5000 W@ 1 ms. 
• STAND-OFF VOLTAGE RANGE: 

From 10Vto 180V. 
• UNI AND BIDIRECTIONAL TYPES. 
• LOW CLAMPING FACTOR. 
• FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
particularly suited to protect voltage sensitive 
devices such as MOS Technology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power dlss1pa110n 
See note 1 and deratmg curve F1g 1. 

p I Power dissipation on 1nfmite heatsmk 
See note 1 and deratmg curve F1g 1. 

IFSM Non repet1t1ve surge peak forward current 
For UnldlreciiOnal types. 

Tstg Storage and JUnction temperature range 
TJ 

TL Max1mum lead temperature for soldering 
dunng 10 s. 

November 1992 

BZWS0-1 0,8/180,8 

TRANSIL 

AG 
(Piastre) 

MECHANICAL CHARACTERISTICS 

• Body marked with: Logo, Date Code, Type 
Code and Cathode Band (for unidirectional 
types only). 

• Tinned copper leads. 
" High temperature soldering. 

Value I Unit 

Tamb = 25°C 5000 w 

Tlead = 75°C 6.5 w 

Tamb = 25°C 500 A 
t =10 ms 

-65 to+ 175 oc 
175 oc 

230 oc 

1/6 
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BZWS0-1 0 B/180 B 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth 0-1) Junction-leads on infinite heatsink 15 oc!W 

Rth O-a) Junction to ambient. on printed circuit. Llead = 10 mm 65 oc!W 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage. 

VBR Breakdown voltage. 

VeL Clamping voltage. 

IRM Leakage current @ VRM. 

lpp Surge current. 

aT Voltage temperature coefficient. 

TYPES IRM@VRM VsR @ IR VeL@ lpp VeL@ IPP aT e 

max min nom max max max max typ 

note2 10/1000[.15 8/20[lS note3 note4 

Unidirectional Bidirectional JlA v v v v mA v A v A 10-4;oe (pF) 

BZW50-10 BZW50-10B 5 10 11.1 12.4 13.6 1 18.8 266 23.4 2564 7.8 24000 
BZW50-12 BZW50-12B 5 12 13.3 14.8 16.3 1 22 227 28 2143 8.4 18500 
BZW50-15 BZW50-15B 5 15 16.6 18.5 20.4 1 26.9 186 35 1714 8.8 13500 
BZW50-18 BZW50-18B 5 18 20 22.2 24.4 1 32.2 155 41.5 1446 9.2 11500 
BZW50-22 BZW50-22B 5 22 24.4 27.1 29.8 1 39.4 127 51 1177 9.6 8500 
BZW50-27 8ZW50-278 5 27 30 33.3 36.6 1 48.3 103 62 968 9.8 7000 
BZW50-33 BZW50-33B 5 33 36.6 40.7 44.7 1 59 85 76 789 1.0 5750 
BZW50-39 BZW50-39B 5 39 43.3 48.1 53 1 69.4 72 90 667 10.1 4800 
BZW50-47 BZW50-47B 5 47 52 57.8 63.6 1 83.2 60.1 108 556 10.3 4100 
BZW50-56 BZW50-56B 5 56 62.2 69.1 76 1 99.6 50 129 465 10.4 3400 
BZW50-68 BZW50-68B 5 68 75.6 84 92.4 1 121 41 157 382 10.5 3000 
BZW50-82 BZW50-828 5 82 91 101.2 111 1 145 34 189 317 10.6 2600 
BZW50-100 BZW50-100B 5 100 111 123.5 136 1 179 28 228 263 10.7 2300 
BZW50-120 BZW50-120B 5 120 133 148.1 163 1 215 23 274 219 10.8 1900 
BZW50-150 BZW50-150B 5 150 166 185.2 204 1 269 19 343 175 10.8 1700 
BZW50-180 BZW50-180B 5 180 200 222 244 1 322 16 410 146 10.8 1500 

All parameters tested at 25 oc, except where indicated. 

Note 2: Pulse test: T P < 50 ms. 

Note 3: i'>Vse ~aT • (Ta- 25) • VBRI25"CJ. 

Note 4: VA~ 0 V, F ~ 1 MHz. For bidtreclional types, capacitance value is divided by 2. 
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% lpp 

1 00 -l-----..-----'1_::_0r:f'_::_S_ 

PULSE WAVEFORM 10/1000f<S 

50 

0 

1000 f'S 

Note 1 : For surges greater than the max1mum values, 
the diode w11i present a short-CirCUit Anode- Cathode. 

BZW50-10 8/180 B 

Figure 1: Power dissipation derating versus 
ambient temperature 

60'% 

""' !'-.. " I I I 
~ \. Peak Power ...,.. 

~ 
(on printed circuit) . 

j'-... 
0 ........ 

1\ r---.. 
Average Power 

100% 

80% 

0 (on infinite heats ink). 

I I 1\ 
0 

Tamb ("c) f\ 0 I o•;, 
0 20 40 60 80 100 120 140 160 180 200 

-------------------------i~L ~~~@~~~~~~~~------------------------3-/6 
565 



BZWS0-10 B/180 8 

Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t = 20 f.!S 
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Note : The curves of the figure 3 are specified for a junction temperature of 25 oc before surge. 
The given results may be extrapolated for other junction temperatures by using the following formula : 
!:N (BR) =aT (V(BR)) • [T a -25] • V (BR). 
For intermediate voltages, extrapolate the given results. 
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Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 

Note : For umts w1th Vse > 200 V 
VF 1s tw1ce than shown. 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board with L lead = 1 Omm. 
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BZWS0-1 0 B/180 B 

ORDER CODE 

BZW 50 -10 8 

5000W _j I 

STAND-OFF VOLTAGE~ ._____..BIDIRECTIONAL. 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
AG plastic. 

Ref Millimeters Inches 

... l1~ 

_IL' 
1-r--~-r-- -----

11 : 

' :~ 
note 2 

Packaging : standard packaging IS in bulk. 

min max min max 

0b2 1.35 1.45 0.053 0.057 

0D - 8 - 0.315 

G - 9.8 - 0.354 

L 20 0.787 -
L1 - 1.27 0.050 

note 1 : The lead diameter 0 b2 is not Controlled over 
zone L, 
note 2 : 20mm minimum between bendings 

Weight = 1.6 g. 

_616 ___________________ r.==scs-~OMSON--------------------
A. "!I li:llU©Ill@ilii!,§©1J001ii~O©iil 
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L3100B 
L310081 

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR 
AND CURRENT LIMITER 

FEATURES 

• UNIDIRECTIONAL FUNCTION 
• PROGRAMMABLE BREAKDOWN VOLTAGE 

UP TO 265 V 
• PROGRAMMABLE CURRENT LIMITATION 

FROM 50 rnA TO 550 rnA 
• HIGH SURGE CURRENT CAPABILITY 

lpp = 1 OOA 10/1000 JlS 

DESCRIPTION 

Dedicated to sensitive telecom equipment 
protection, this device can provide both voltage 
protection and current limitation with a very tight 
tolerance. 
Its high surge current capability makes the 
L31 OOB a reliable protection device for very 
exposed equipment, or when series resistors are 
very low. 
The breakdown voltage can be easily 
programmed by using an external zener diode. 
A multiple protection mode can also be 
performed when using several zener diodes, 
providing each line interface with an optimized 
protection level. 
The current limiting function is achieved with the 
use of q resistor between the gate and the 
cathode. The value of the resistor will determine 
the level of the desired current. 

CONNECTION DIAGRAM 

Gate-N Anode 

NC Anode 

Gate-P Anode 

Cathode Anode 

OIL 8 
{Plastic) 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17- K20 { 10/700 J.!S 1.5 kV 

5/310 J.!S 38A 

VDE 0433 { 10/700 J.!S 2 kV 

5/200 J.!S 50 A 

CNET { 0.5/700 J.!S 1.5 kV 

0.2/310 J.!S 38A 

SCHEMATIC DIAGRAM 

Anode 

Gate-P 

Cathode 

1/7 
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L31008/L310081 

ABSOLUTE RATINGS (limiting values)(- 40°C :s; Tamb :s; +85°C) 

Symbol Parameter Value Unit 

lpp Peak pulse current 10/1000 J.IS 100 A 
8/20 J.IS 250 

ITSM Non repetitive surge peak on-state current tp= 10 ms 50 A 

di/dt Critical rate of rise of on-state current Non repetitive 100 AIJ.!S 

dv/dt Critical rate of rise of off-state voltage 67%VBR 5 KV/J.!S 

Tstg Storage and operating junction temperature range -40t0+150 oc 
Tj + 150 oc 

Pulse waveform 1 0/1 OOOJ.!S 

THERMAL RESISTANCE 

Symbol Parameter Value Unit 

Rth 0-a) Junction-to-ambient 80 °CIW 

_2!_? ___________ "'-.,l ~~tmg~~~©~------------
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ELECTRICAL CHARACTERISTICS. 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakover voltage 

IH Holding current 

VT On-state voltage @ IT 

lpp I lr 

rso 

IH 

I so Breakover current 

lpp Peak pulse current 
1m A 
IRM -VG Gate voltage Vr VRM 

IG Firing gate current 

OPERATION WITHOUT GATE. 

Type IRM@ VRM VsR@ IR Vso @ leo IH 

max min max min max min 

note 1 note 1 

~A v v rnA v rnA rnA rnA 

L3100B 6 60 265 1 350 200 500 280 
40 250 

L3100B1 6 60 255 1 350 200 500 210 
40 250 

OPERATION WITH GATES. 

Type VGN @ IGN = 200 rnA IGN@ VAC = 100V VRGN @ IG = 1mA 

min max min 

v v rnA 

L3100B/B1 0.6 1.8 30 

All parameters tested at 25'C. except where indicated otherwtse. 

Note 1: 
Note 2: 
Note 3: 

See the reference test ctreutt for IH. lsoand Vso parameters 
Square pulse T e= 500~s- 1r ~ 1 A. 
VR ~ 5 V, f ~ 1MHz. 

max min 

rnA v 

200 0.7 

L3100B/L310081 

VsR Vso 
v 

VT c· 
max max 

note 2 note 3 

v pF 

2 100 

2 100 

IGP @ VAC = 100V -
max 

rnA 

150 

------------------------~~~ ~~i©~g~~~~~~-----------------------3_17 
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L31 008/L31 0081 

REFERENCE TEST CIRCUIT FOR IH, lao and Vso parameters : 

Transformer 
220V/BOOV 

SA 

TEST PROCEDURE : 

_fL Tp = 20ms 

• Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VouTSelection 
- Device with VsR :;; 150 Volt 

- VouT = 250 VRMs, R1 = 140 n. 
- Device with VsR ~ 150 Volt 

- VouT = 480 VRMs, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT= GO - NOGO TEST. 

Vp: 
1KV 

Surge Generator 
10/700 p,sec 

Vp :1KV /lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (IH) level in a functional test circuit. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A, 10/700 J.!S. 
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max. 

-~-7---------------------~~l ~~~~~~~~~~-----------------------
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Figure 1 : Non-repetitive surge peak on state 
current versus number of cycles. (with sinusoidal 
pulse: F = 50 Hz). 
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Figure 3 : Relative variation of breakdown 
voltage versus ambient temperature. 
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L31 OOB/L31 0081 

Figure 2 : Relative variation of holding current 
versus junction temperature. 
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Figure 4 : Junction capacitance versus reverse 
applied voltage. 
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L3100B/L310081 

APPLICATION CIRCUIT 

Overvolta e Protection and Current limitation 

HOOK 

.--------------
1 
I 

I 

+ ""-----------~ A 

L3100B\B1 GN 
~::...._-~ 

c 

SPEECH 

DIALING 

RINGER 

Table below gives the tolerance of the limited current lr for each standardized resistor value. 
The formula (1) has been used with VGN values specified at the typical gate current level IGN. 

CURRENT TOLERANCE 
R IT IT 
n mA mA 

( ±5%) min max 

3.00 268 533 A 
3.30 246 503 
3.60 228 478 
3.90 213 456 
4.30 196 433 L3100B 
4.70 181 413 
5.10 170 396 
5.60 158 379 c 
6.20 145 361 
6.80 135 347 
7.50 152 333 
8.20 117 322 
9.10 108 310 
10.10 101 299 
11.00 95 291 
12.00 90 283 
13.00 85 277 

I v GN +I 
T = -- GN 

I'Ja 
15.00 78 266 
16.00 75 263 
18.00 70 256 
20.00 66 250 VGN @ IGN 
22.00 62 245 
24.00 60 242 
27.00 56 237 
30.00 54 233 

Min Max Typ. 

v I v I mA 

0.75 I 0.95 I 100 

-6'-7-----------"'-.,L ~~~~m2~~~~14------------
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L31 OOB/L31 0081 

Ground key telephone set Protection 

~--------1 

DIALING 

CIRCUIT 

t_------- J 

PROTECTION MODES : 

OFF HOOK = Ringer circuit protection is ensured with breakdown voltage at 265 V. 

ON HOOK = In dialing mode and in conversation mode, the breakdown voltage of L31 008 can be 
adapted to different levels with two zener diodes. 

ORDER CODE 

L3100 8 ·1 

VERSION. •-1 
= VBR = 265 V 
= VBR = 255 V 

MARKING : Logo, Date Code,part Number. 

PACKAGING : Products supplied in antistatic tubes. 

PACKAGE MECHANICAL DATA (m mtlhmeters). 

OIL 8 Plastic 

POOl FW1 

----------- ?='= SCS·THOMSON ___________ 717 .. ""!I li!:iJOIQ;!Rl@r>OOJEC~1TL':lliil:\ID©I\l 
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FEATURES 

• BIDIRECTIONAL CROWBAR PROTECTION. 
• BREAKDOWN VOLTAGE RANGE: 

FROM 18 V To 120 V. 
• HOLDING CURRENT= 200 mA min. 
• HIGH SURGE CURRENT CAPABILITY 

lpp = 1 OOA 1 0/1 000 !lS 

DESCijWTION 

The LS50xxB series has been designed to 
protect telecommunication equipment against 
lightning and transients induced by AC power 
lines. 
Its high surge current capability makes the 
LS50xx8 a reliable protection device for very 
exposed equipment, or when series resistors are 
very low. 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17 - K20 { 10/700 J.IS 1.5 kV 
5/310 J.!S 38 A 

VDE 0433 { 10/700 J.!S 2 kV 

5/200 J.!S 50 A 

CNET { 0.5/700 J.IS 1.5 kV 

0.2/310 J.IS 38 A 

LS50188 
LS5060B/LS51208 

OIL 8 
(PlaStiC) 

SCHEMATIC DIAGRAM 

TRISIL 

ABSOLUTE RATINGS (limiting values) (- 40°C ~ Tamb ~ +85°C) 

Symbol Parameter Value Unit 

lpp Peak pulse current 10/1000 J.!S 100 A 
8/20 J.!S 250 

ITSM Non repetitive surge peak on-state current tp = 20 ms 50 A 

dildt Critical rate of rise of on-state current Non repetitive 100 AIJ.!S 

dv/dt Critical rate of rise of off-state voltage 67%VBR 5 KV/J.IS 

Tstg Storage and operating JUnction temperature range -40 to+ 150 o(; 
Tj 150 oc 

1/5 
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LS50188/LS50608/LS51208 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-a) Junction-to-ambient 

ELECTRICAL CHARACTERISTICS. 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

VBo Breakovervoltage 

IH Holding current 

VT On-state voltage @ IT 

lBO Breakover current 

lpp Peak pulse current 

Type IRM @VRM VBR@ IR Vso 

max min max 

~- v v rnA v 

LS5018B 5 16 17 1 22 

LS5060B 10 50 60 1 85 

LS5120B 20 100 120 1 180 

All parameters tested at 25°C, except where 1nd1cated. 

Note 1 : 
Note 2: 

See the reference test circuit for IH, lao and Vao parameters. 
Square pulse lp= 500~s -lr= 1A. 

Note 3: VA= 5 V, F =1M Hz. 

578 

@ lBO 

min max 

note 1 

rnA rnA 
1300 

1000 

500 1250 

Value 

80 

IT -
lpp "l 

lso_ r------­

IH - 1: 

) 
IH 

min 

note 1 

rnA 
200 

200 

250 

I 

I I v 
VRM /Vso 

VaR 

DBBTRISIU 

vT 

max 

note 2 

v 

3 

3 

3 

Unit 

oc/W 

c 
max 

note 3 

pF 

150 

150 

150 



LS5018B/LS5060B/LS51208 

REFERENCE TEST CIRCUIT FOR IH, lso and Vso parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

JL Tp = 20ms 

• Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices= Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VouTSelection 
- Device with VsR :o; 150 Volt 

- VouT = 250 VRMS, R1 = 140 Q. 

Device with VsR ~ 150 Volt 
- VoUT = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
10/700 J.tSeC 

Vp :1KV I lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (I H) level in a functional test circuit. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 flS. 
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max. 

-------------~"'!1 ~~~~m~~:~~~~------------3_/5 
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LS5018B/LS50608/LS51208 

Figure 1 : Non repetitive surge peak on state 
current versus number of cycles. (with sinuso"idal 
pluse: F = 50 Hz). 
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Figure 3 : Relative variation of breakdown 
voltage versus ambient temperature. 

VeA [Tamb 1 
VeA [ T amb -25'C1 

1.08 

lA = 1 rnA 
1.06 

-
I I _,/-""' 

LS5060/LS5120---._ / LS5018,'---._ > 
-:::::. ~ --L. - ? 

/ Tamb ('C) 

1.04 

1.02 

1.00 

0.98 

0.96 
0 10 20 30 40 50 60 70 

Figure 2 : Relative variation of holding current 
versus ambient temperature. 
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Figure 4 : Junction capacitance versus reverse 
applied voltage. 
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PACKAGE MECHANICAL DATA (in millimeters). 

OIL 8 Plastic 

~ 
~ 

MARKING : Logo, Date Code,part Number. 

PACKAGING : Products supplied in antistatic tubes. 

LS5018B/LS5060B/LS5120B 

P001-FW1 

--------------------------~~~ ~~~~~~~~,~~~-------------------------5-/5 
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FEATURES 

• PEAK PULSE POWER; 600 W@ 1 ms. 
• BREAKDOWN VOLTAGE RANGE: 

From 6V8 to 440 V. 
• UNI AND BIDIRECTIONAL TYPES. 
• LOW CLAMPING FACTOR. 
• FAST RESPONSE TIME: 

Tclamping : 1 ps (0 V to VBR). 
• UL RECOGNIZED. 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by ' clamping action. Their 
instantaneous reponse to transients makes them 
particularly suited to protect voltage sensitive 
devices such as MOS Technology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power drssipation 
See note 1 and derating curve Fig 1. 

p Power dissipation on infinrte heats ink 
See note 1 and deratrng curve Fig 1. 

IFSM Non repetrtive surge peak forward current 
For Unidirectional types. 

Tstg Storage and junction temperature range 

TJ 

TL Maxrmum lead temperature for solderrng 
during 10 s. 

November 1992 

P6KE6V8P ,A/440P ,A 
P6KE6V8CP ,A/440CP ,CA 

TRANSIL 

~· 
CB417 
(Plastic) 

MECHANICAL CHARACTERISTICS 

• Body marked with : Logo, Date Code, Type 
Code, and Cathode Band (for unidirectional 
types only). 

• Tinned copper leads. 
• High temperature soldering. 

Value Unit 

Tamb =25°C 600 w 

Tlead = 75°C 5 w 

Tamb=25°C 100 A 
t=10 ms 

-65 to+ 175 oc 
175 oc 

230 oc 

1/7 
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P6KExx 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-1) Junction-leads on infinite heatsink 20 ocrw 

Rth U-a) Junction to ambient. on printed circuit. Llead = 10 mm 85 ocrw 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage. 

VBR Breakdown voltage. 

VeL Clamping voltage. 

IRM Leakage current @ VRM. 

lpp Surge current. 

aT Voltage temperature coefficient. 

VF Forward Voltage drop 
VF < 3.5V @ IF = 50 A. 

------------------ lpp 

TYPES IRM @VRM VsR @ IR VeL@ lpp VeL@ lpp aT c 
max m1n nom max max max max typ 

note2 10/1000us 8/20us note3 note4 

Unidirectional Bidirectional JlA v v v v rnA v A v A 1o-4;oc (pF) 

P6KE6V8P P P6KE6V8CP 1000 5.8 6.45 6.8 7.48 10 10.5 57 13.4 298 5.7 4000 
p P6KE6V8A P P6KE6V8CA 1000 5.8 6.45 6.8 7.14 10 10.5 57 13.4 298 5.7 4000 

P6KE7V5P P6KE7V5CP 500 6.4 7.13 7.5 8.25 10 11.3 53 14.5 276 6.1 3700 
P6KE7V5A P P6KE7V5CA 500 6.4 7.13 7.5 7.88 10 11.3 53 14.5 276 6.1 3700 
P6KE8V2P P P6KE8V2CP 200 7.02 7.79 8.2 9.02 10 12.1 50 15.5 258 6.5 3400 

P P6KE8V2A P6KE8V2CA 200 7.02 7.79 8.2 8.61 10 12.1 50 15.5 258 6.5 3400 
P6KE9V1P P6KE9V1CP 50 7.78 8.65 9.1 10 1 13.4 45 17.1 234 6.8 3100 
P6KE9V1A P6KE9V1CA 50 7.78 8.65 9.1 9.55 1 13.4 45 17.1 234 6.8 3100 

P P6KE10P P6KE10CP 10 8.55 9.5 10 11 1 14.5 41 18.6 215 7.3 2800 
P6KE10A P6KE10CA 10 8.55 9.5 10 10.5 1 14.5 41 18.6 215 7.3 2800 
P6KE11P P6KE11CP 5 9.4 10.5 11 12.1 1 15.6 38 20.3 197 7.5 2500 
P6KE11A P6KE11CA 5 9.4 10.5 11 11.6 1 15.6 38 20.3 197 7.5 2500 

P P6KE12P P P6KE12CP 5 10.2 11.4 12 13.2 1 16.7 36 21.7 184 7.8 2300 
P6KE12A P6KE12CA 5 10.2 11.4 12 12.6 1 16.7 36 21.7 184 7.8 2300 
P6KE13P P6KE13CP 5 11.1 12.4 13 14.3 1 18.2 33 23.6 169 8.1 2150 

p P6KE13A P P6KE13CA 5 11.1 12.4 13 13.7 1 18.2 33 23.6 169 8.1 2150 
p P6KE15P P P6KE15CP 5 12.8 14.3 15 16.5 1 21.2 28 27.2 147 8.4 1900 

P6KE15A P6KE15CA 5 12.8 14.3 15 15.8 1 21.2 28 27.2 147 8.4 1900 
P6KE16P P6KE16CP 5 13.6 15.2 16 17.6 1 22.5 27 28.9 138 8.6 1800 
P6KE16A P6KE16CA 5 13.6 15.2 16 16.8 1 22.5 27 28.9 138 8.6 1800 

p P6KE18P P P6KE18CP 5 15.3 17.1 18 19.8 1 25.2 24 32.5 123 8.8 1600 
p P6KE18A P P6KE18CA 5 15.3 17.1 18 18.9 1 25.2 24 32.5 123 8.8 1600 

P6KE20P P P6KE20CP 5 17.1 19 20 22 1 27.7 22 36.1 111 9.0 1500 
p .P6KE20A P P6KE20CA 5 17.1 19 20 21 1 27.7 22 36.1 111 9.0 1500 

P6KE22P P P6KE22CP 5 18.8 20.9 22 24.2 1 30.6 20 39.3 102 9.2 1350 

P = Prefered devrce 

_217 __________ JI..,.'L SGS·THOMSON~---------
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P6KExx 

TYPES IRM@VRM VsR @ IR VeL@ lpp VeL@ lpp aT e 

max min nom max max max max typ 

note2 t 0/1 000J1S 8/20J1S note3 note4 
Unidirectional Bidirectional llA v v v v mA v A v A 10-4/'e (pF) 

P6KE22A P6KE22CA 5 18.8 20.9 22 23.1 1 30.6 20 39.3 102 9.2 1350 
P6KE24P P6KE24CP 5 20.5 22.8 24 26.4 1 33.2 18 42.8 93 9.4 1250 

P P6KE24A P6KE24CA 5 20.5 22.8 24 25.2 1 33.2 18 42.8 93 9.4 1250 
P P6KE27P P P6KE27CP 5 23.1 25.7 27 29.7 1 37.5 16 48.3 83 9.6 1150 

P6KE27A P6KE27CA 5 23.1 25.7 27 28.4 1 37.5 16 48.3 83 96 1150 
P P6KE30P P P6KE30CP 5 25.6 28.5 30 33 1 41.5 14.5 53.5 75 9.7 1075 
P P6KE30A P P6KE30CA 5 25.6 28.5 30 31.5 1 41.5 14.5 53.5 75 9.7 1075 

P6KE33P P6KE33CP 5 28.2 31.4 33 36.3 1 45.7 13.1 59.0 68 9.8 1000 
P P6KE33A P P6KE33CA 5 28.2 31.4 33 34.7 1 -45.7 13.1 59.0 68 9.8 1000 
P P6KE36P P P6KE36CP 5 30.8 34.2 36 39.6 1 49.9 12 64.3 62 9.9 950 
P P6KE36A P6KE36CA 5 30.8 34.2 36 37.8 1 49.9 12 64.3 62 9.9 950 
P P6KE39P P P6KE39CP 5 33.3 37.1 39 42.9 1 53.9 11.1 69.7 57 10.0 900 
P P6KE39A P P6KE39CA 5 33.3 37.1 39 41.0 1 53.9 11.1 69.7 57 10.0 900 

P6KE43P P6KE43CP 5 36.8 40.9 43 47.3 1 59.3 10.1 76.8 52 10.1 850 
P6KE43A P6KE43CA 5 36.8 40.9 43 45.2 1 59.3 10.1 76.8 52 10.1 850 
P6KE47P P P6KE47CP 5 40.2 44.7 47 51.7 1 64.8 9.3 84 48 10.1 800 
P6KE47A P P6KE47CA 5 40.2 44.7 47 49.4 1 64.8 9.3 84 48 10.1 800 
P6KE51P P P6KE51CP 5 43.6 48.5 51 56.1 1 70.1 8.6 91 44 10.2 750 
P6KE51A P P6KE51CA 5 43.6 48.5 51 53.6 1 70.1 8.6 91 44 10.2 750 
P6KE56P P P6KE56CP 5 47.8 53.2 56 61.6 1 77 7.8 100 40 10.3 700 
P6KE56A P6KE56CA 5 47.8 53.2 56 58.8 1 77 7.8 100 40 10.3 700 
P6KE62P P6KE62CP 5 53.0 58.9 62 68.2 1 85 7.1 111 36 10.4 650 
P6KE62A P6KE62CA 5 53.0 58.9 62 65.1 1 85 7.1 111 36 10.4 650 
P6KE68P P P6KE68CP 5 58.1 64.6 68 74.8 1 92 6.5 121 33 10.4 625 
P6KE68A P6KE68CA 5 58.1 64.6 68 71.4 1 92 6.5 121 33 10.4 625 
P6KE75P P6KE75CP 5 64.1 71.3 75 82.5 1 103 5.8 134 30 10.5 575 
P6KE75A P6KE75CA 5 64.1 71.3 75 78.8 1 103 5.8 134 30 10.5 575 
P6KE82P P P6KE82CP 5 70.1 77.9 82 90.2 1 113 5.3 146 27 10.5 550 
P6KE82A P6KE82CA 5 70.1 77.9 82 86.1 1 113 5.3 146 27 10 5 550 
P6KE91P P6KE91CP 5 77.8 86.5 91 100 1 125 4.8 162 25 10.6 525 
P6KE91A P6KE91CA 5 77.8 86.5 91 95.5 1 125 4.8 162 25 10.6 525 
P6KE100P P6KE100CP 5 85.5 95.0 100 110 1 137 4.4 178 22.5 10.6 500 
P6KE100A P6KE100CA 5 85.5 95.0 100 105 1 137 4.4 178 22.5 10.6 500 
P6KE110P P6KE110CP 5 94.0 105 110 121 1 152 3.9 195 20.5 10.7 470 
P6KE110A P6KE110CA 5 94.0 105 110 116 1 152 3.9 195 20.5 10.7 470 
P6KE120P P6KE120CP 5 102 114 120 132 1 165 3.6 212 19 10.7 450 
P6KE120A P6KE120CA 5 102 114 120 126 1 165 3.6 212 19 10.7 450 
P6KE130P P P6KE130CP 5 111 124 130 143 1 179 3.4 230 17.5 10.7 420 
P6KE130A P6KE130CA 5 111 124 130 137 1 179 3.4 230 17.5 10.7 420 
P6KE150P P P6KE150CP 5 128 143 150 165 1 207 2.9 265 15 10.8 400 

P P6KE150A P P6KE150CA 5 128 143 150 158 1 207 2.9 265 15 10.8 400 
P6KE160P P P6KE160CP 5 136 152 160 176 1 219 2.7 282 14 10.8 380 
P6KE160A P6KE160CA 5 136 152 160 168 1 219 2.7 282 14 108 380 
P6KE170P P6KE170CP 5 145 161 170 187 1 234 2.6 301 13 10.8 370 
P6KE170A P6KE170CA 5 145 161 170 179 1 234 2.6 301 13 10.8 370 
P6KE180P P P6KE180CP 5 154 171 180 198 1 246 2.4 317 12.6 10.8 360 
P6KE180A P6KE180CA 5 154 171 180 189 1 246 2.4 317 12.6 10.8 360 
P6KE200P P P6KE200CP 5 171 190 200 220 1 274 2.2 353 11.3 10.8 350 

P P6KE200A P P6KE200CA 5 171 190 200 210 1 274 2.2 353 11.3 10.8 350 
P6KE220P P6KE220CP 5 188 209 220 242 1 328 2 388 10.3 10.8 330 
P6KE220A P6KE220CA 5 188 209 220 231 1 328 2 388 10.3 10.8 330 
P6KE250P P P6KE250CP 5 213 237 250 275 1 344 2 442 9 11 310 
P6KE250A P6KE250CA 5 213 237 250 263 1 344 2 442 9 11 310 
P6KE280P P6KE280CP 5 239 266 280 308 1 384 2 494 8 11 300 
P6KE280A P6KE280CA 5 239 266 280 294 1 384 2 494 8 11 300 

P = Prefered device 
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P6KExx 

TYPES IRM@VRM VsR @ IR VeL@ lpp VeL@ lpp aT e 

max min 

Unidirectional Bidirectional flA v v 
P6KE300P P6KE300CP 5 256 285 
P6KE300A P6KE300CA 5 256 285 
P6KE320P P6KE320CP 5 273 304 
P6KE320A P6KE320CA 5 273 304 
P6KE350P P6KE350CP 5 299 332 

P P6KE350A P6KE350CA 5 299 332 
P P6KE400P P P6KE400CP 5 342 380 

P6KE400A P6KE400CA 5 342 380 
P P6KE440P P P6KE440CP 5 376 418 

P6KE440A P6KE440CA 5 376 418 

All parameters tested at 25 oc, except where indicated. 

P = Prete red device 

% lpp 

1 00 +--n----'-1 O=...c.J.I.::.S-

50 

0 

Note 1 : 

Note 2: 

Note 3: 

Note 4: 

PULSE WAVEFORM 10/1000!'S 

1000 JLS 

For surges greater than the max1mum values, 
the diode Will present a short-c~rcu1t Anode- Cathode. 

Pulse test: T e <50 ms. 

/1VsR =aT· (Ta- 25) • VsRI25'CJ. 

VR = 0 V, F = 1 MHz. For bidireCtional types, 
capacitance value IS d1v1ded by 2. 

nom max max max max 

note2 10/1000f!S 8/20f!S note3 

v v rnA v A v A 1o-4;oe 

300 330 1 414 1.6 529 7.6 11 
300 315 1 414 1.6 529 7.6 11 
320 352 1 438 1.6 564 7.1 11 
320 336 1 438 1.6 564 7.1 11 
350 385 1 482 1.6 618 6.5 11 
350 368 1 482 1.6 618 6.5 11 
400 440 1 548 1.3 706 5.7 11 
400 420 1 548 1.3 706 5.7 11 
440 484 1 603 1.3 776 5.2 11 
440 462 1 603 1.3 776 5.2 11 

Figure 1: Power dissipation derating versus 
ambient temperature 
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Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t = 20 J.IS 
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Note : The curves of the figure 3 are specified for a junction temperature of 25 oc before surge. 

P6KExx 

The gtven results may be extrapolated for other junction temperatures by using the following formula : 
IN (BR) =aT (V(BR)) • [T a -25] • V (BR). 
For intermedtate voltages, extrapolate the given results. 
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Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 

Note : For un1ts w1th VsR > 200 V 
VF is tw1ce than shown. 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board with L re~d = 1 Omm. 
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P6KExx 

ORDER CODE 

P6 KE 100 c A RL 

600W_I :LJ 
BREAKDOWN VOLTAGE 

BIDIRECTIONAL 

L PACKAGING: 
= Ammopack 

RL =Tape and reel 

-TOLERANCE : 
A = +1- 5% 
p = -5%, +10%. 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
CB417 (Plastic). 

L G 

L1 note 1 note 1 L1 

,', j j 

L0b2 0bJ 

L ~ 

I~ 
0 

: 

Ref Millimeters Inches 

min max m1n max 

0b2 - 1.092 - 0.043 

IZ!D - 3.683 - 0.145 

G 8.89 - 0.350 

L 25.4 - 1.000 -
L1 - 1.25 - 0.049 

note1 :The diameter 0 b2 is not controlled over zone L, 

Weight = 0.65 g. 

Packaging : standard packaging is in tape and reel. 

-------------i...,l ~~~-~It!~~~~~~-----------___:_7:..:._17 
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FEATURES 

• PEAK PULSE POWER= 400 W @ 1 ms. 
• BREAKDOWN VOLTAGE RANGE: 

From 6V8 to 220 V. 
• UNI AND BIDIRECTIONAL TYPES. 
• LOW CLAMPING FACTOR. 
• FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 
• JEDEC REGISTRED. 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
praticularly suited to protect voltage sensitive 
devices such as MOS Techrfology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power d1ss1pation 
See note 1 and deratmg curve F1g 1. 

p Power dissipation on infinite heatsink 
See note 1 and derating curve Fig 1 . 

IFSM Non repet1t1ve surge peak forward current. 
For unidirectional types. 

Tstg 
TJ 

Storage and junction temperature range 

TL Maximum lead temperature for soldering 
during 10 s. 

November 1992 

SM4T6V8,A/220,A 
SM4T6V8C,CA/220C,CA 

TRANSIL 

SOD 6 
(PlaStiC) 

MECHANICAL CHARACTERISTICS 

• Body marked with : Logo, Date Code, Type 
Code and Cathode Band (for unidirectional 
types only). 

• Full compatibility with both gluing and paste 
soldering technologies. 

• Excellent on board stability. 
• Tinned copper leads. 
• High temperature resistant resin. 

Value UJ;Jil 

Tamb=25°C 400 w 

Tlead = so•c 5 w 

Tamb =25°C 50 A 
t=10ms 

-65 to+ 175 oc 
150 oc 
260 oc 

1/6 
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SM4Txx 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth G-1) Junction-leads on infinite heatsink 20 oc;w 

Rth (J-a) Junction to ambiant. on printed circUit. 100 oc;w 
W1th standard footprint dimensions. 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 
I 

VRM Stand-off voltage. IF --

VBR Breakdown voltage. 

VeL Clamping voltage. 
VeL VBR 

I ~ • 

\ I VRM 
I))F 

IRM Leakage current @ VRM. ./ 

1RM 
v 

r---~ lpp Surge current. 

en Voltage temperature coefficient. 

VF Forward Voltage drop ------- lpp 
VF < 3.5V @ IF = 25 A. 

IRM@VRM VsR @ IR VeL@ lpp VeL@ lpp uT c 
TYPES 

max min nom max max max max typ 

note2 10/1 OOOJ.tS 8/20J.tS note3 note4 

Uni Bi ~A v v v v rnA v A v A 1o-4rc (pF) 
directional * directional * 

SM4T6V8 QD SM4T6V8C VD 1000 5.8 6.45 6.8 7.48 10 10.5 38 13.4 174 5.7 3500 
SM4T6V8A QE SM4T6V8CA VE 1000 5.8 6.45 6.8 7.14 10 10.5 38 13.4 174 5.7 3500 
SM4T7V5 QF SM4T7V5C VF 500 6.4 7.13 7.5 8.25 10 11.3 35.4 14.5 160 6.1 3100 
SM4T7V5A QG SM4T7V5CA VG 500 6.4 7.13 7.5 7.88 10 11.3 35.4 14.5 160 6.1 3100 
SM4T10 QN SM4T10C VN 10 8.55 9.5 10 11 1 14.5 27.6 18.6 124 7.3 2000 
SM4T10A QP SM4T10CA VP 10 8.55 9.5 10 10.5 1 14.5 27.6 18.6 124 7.3 2000 
SM4T12 QS SM4T12C vs 5 10.2 11.4 12 13.2 1 16.7 24 21.7 106 7.8 1550 
SM4T12A QT SM4T12CA VT 5 10.2 11.4 12 12.6 1 16.7 24 21.7 106 7.8 1550 
SM4T15 QW SM4T15C vw 5 12.8 14.3 15 16.5 1 21.2 19 27.2 85 8.4 1200 
SM4T15A QX SM4T15CA vx 5 12.8 14.3 15 15.8 1 21.2 19 27.2 85 8.4 1200 
SM4T18 RD SM4T18C UD 5 15.3 17.1 18 19.8 1 25.2 16 32.5 71 8.8 975 
SM4T18A RE SM4T18CA UE 5 15.3 17.1 18 18.9 1 25.2 16 32.5 71 8.8 975 
SM4T22 RH SM4T22C UH 5 18.8 20.9 22 24.2 1 30.6 13 39.3 59 9.2 BOO 
SM4T22A RK SM4T22CA UK 5 18.8 20.9 22 23.1 1 30.6 13 39.3 59 9.2 800 
SM4T24 RL SM4T24C UL 5 20.5 22.8 24 26.4 1 33.2 12 42.8 54 9.4 725 
SM4T24A RM SM4T24CA UM 5 20.5 22.8 24 25.2 1 33.2 12 42.8 54 9.4 725 
SM4T27 RN SM4T27C UN 5 23.1 25.7 27 29.7 1 37.5 10.7 48.3 48 9.6 625 
SM4T27A RP SM4T27CA UP 5 23.1 25.7 27 28.4 1 37.5 10.7 48.3 48 9.6 625 
SM4T30 RQ SM4T30C UQ 5 25.6 28.5 30 33 1 41.5 9.6 53.5 43 9.7 575 
SM4T30A RR SM4T30C4 UR 5 25.6 28.5 30 31.5 1 41.5 9.6 53.5 43 9.7 575 
SM4T33 RS SM4T33C us 5 28.2 31.4 33 36.3 1 45.7 8.8 59.0 39 9.8 510 
SM4T33A RT SM4T33CA UT 5 28.2 31.4 33 34.7 1 45.7 8.8 59.0 39 9.8 510 
SM4T36 RU SM4T36C uu 5 30.8 34.2 36 39.6 1 49.9 8 64.3 36 9.9 480 
SM4T36A RV SM4T36CA uv 5 30.8 34.2 36 37.8 1 49.9 8 64.3 36 9.9 480 
SM4T39 RW SM4T39C uw 5 33.3 37.1 39 42.9 1 53.9 7.4 69.7 33 10.0 450 
SM4T39 RX SM4T3g ux 5 33.3 37.1 39 41.0 1 53.9 7.4 69.7 33 10.0 450 

_216 __________ !..,.'1 SGS·lHOMSON----------
• l, . li:1!U!l;li\l@l'ill,§(i;i'ii'lii'@li!JU@~ 
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SM4Txx 

TYPES IRM@VRM VBR @ IR VcL@Ipp VCL@ lpp aT c 

max min 

Uni Bi ~A v v 
directional . directional . 
SM4T68 SN SM4T68C WN 5 58.1 64.6 
SM4T68A SP SM4T68CA WP 5 58.1 64.6 
SM4T100 sw SM4T100C ww 5 85.5 95.0 
SM4T100A SX SM4T100CA wx 5 85.5 95.0 
SM4T150 TH SM4T150C XH 5 128 143 
SM4T150A TK SM4T150CA XK 5 128 143 
SM4T200 TS SM4T200C xs 5 171 190 
SM4T200A TT SM4T200CA XT 5 171 190 
SM4T220 TU SM4T220C xu 5 188 209 
SM4T220A TV SM4T220CA XV 5 188 209 

All parameters tested at 25 'C, except where indicated. 

• = Marking 

%lpp 

PULSE WAVEFORM 10/1000/Ls 

50 

0 

Note 1 : For surges greater than the max1mum values, 
the d1ode Will present a short·c~rcu1t Anode- Cathode. 

Note 2 : Pulse test. T p <50 ms. 

Note 3 : AVeR~ aT· (Ta- 25) • VsR(25'C) 

Note 4 : VR ~ 0 V, F ~ 1 MHz For bidirectional types. 
capacitance value IS d1v1ded by 2 

nom max max max max typ 

note2 10/1000~5 8/20~5 note3 note4 

v v mA v A v A 10-4/"C (pF) 

68 74.8 1 92 4.3 121 19 10.4 270 
68 71.4 1 92 4.3 121 19 10.4 270 
100 110 1 137 2.9 178 13 10.6 200 
100 105 1 137 2.9 178 13 10.6 200 
150 165 1 207 2.0 265 9 10.8 145 
150 158 1 207 2.0 265 9 10.8 145 
200 220 1 274 1.5 353 6.5 10.8 120 
200 210 1 274 1.5 353 6.5 10.8 120 
220 242 1 328 1.4 388 6 10.8 110 
220 231 1 328 1.4 388 6 10.8 110 

Figure 1 : Power dissipation derating versus 
ambient temperature 
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Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t = 20 j.tS 
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Note : The curves of the figure 3 are specified for a junction temperature of 25 oc before surge. 
The given results may be extrapolated for other junction temperatures by using the following formula : 
!:N (BR) = aT (V(BR)) • [T a -25] • V (BR)· 
For intermediate voltages, extrapolate the given results. 
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Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 

C (pF) 
10000 

~IVI4T6VBA 

1000 ~hish1 
~30A 

~ ~4T220A 100 

10 
1 

Tj- 25"C 
I -1 MHZ 

-
I 

-VR(V) 

10 100 

Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 
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SM4Txx 

Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board with standard footprint 
dimensions. 
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SM4Txx 

ORDER CODE 

SM 4 T 100 

SURFACE MOUNT .J 
400WATT-

C A 

I_ TOLERANCE : 
A= +1- 5% 

= +1- 10% 

'----+ BIDIRECTIONAL 

BREAKDOWN VOLTAGE 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
SOD 6 (Plastic). 

Ref Millimeters Inches 

8 I I I 
T 

c 

FOOTPRINT DIMENSIONS (Millimeter). 
SOD 6 Plastic. 

II 
0~ 

a 

Packaging : standard packaging is in film. 

596 

min 

A 2.48 

a1 0.10 

B 1.96 

c 3.65 

D 5.39 

E 4.15 

F 1.00 

Weight= 0.12 g. 

Ref 

a 

b 

c 

max m1n max 

2.61 0.096 0.103 

0.20 0.004 0.008 

2.11 0.077 0.083 

3.93 0.143 0.155 

5.59 0.212 0.220 

4.30 0.163 0.170 

1.27 0.039 0.050 

Millimeters 

2.75 

1.52 

2.30 



FEATURES 

• PEAK PULSE POWER= 600 W@ 1 ms. 
• BREAKDOWN VOLTAGE RANGE: 

From 6V8 to 220 V. 
• UNI AND BIDIRECTIONAL TYPES. 
• LOW CLAMPING FACTOR. 
• FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 
• JEDEC REGISTRED. 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
particularly suited to protect ·voltage sensitive 
devices such as MOS Technology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power diss1pat1on 
See note 1 and derating curve F1g 1. 

p Power dissipat1on on infinite heatsink 
See note 1 and derating curve F1g 1. 

IFSM Non repet1t1ve surge peak forward current. 
For un1d1rect1onal types. 

Tstg Storage and JUnction temperature range 

TJ 

TL Maximum lead temperature for soldenng 
dunng 10 s. 

November 1992 

SM6T6V8,A/220,A 
SM6T6V8C,CA/220C,CA 

TRANSIL 

SOD 6 
(Plastic) 

MECHANICAL CHARACTERISTICS 

• Body marked with : Logo, Date Code, Type 
Code and Cathode Band (for unidirectional 
types only). 

• Full compatibility with both gluing and paste 
soldering technologies. 

• Excellent on board stability. 
• Tinned copper leads. 
• High temperature resistant resin. 

I Value Unit 

Tamb =25'C I 600 w 
! 

Tlead = 50'C 5 w 

Tamb = 25°C 100 A 
t=10 ms 

-65 to+ 175 'C 
150 oc 

260 oc 

1/6 
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SM6Txx 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-1) Junction-leads on infinite heatsink 20 oc!W 

Rth U-a) Junction to ambient. on pnnted crrcuit. 100 oc!W 

With standard footprint dimensions. 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage. 

VsR Breakdown voltage. 

VeL Clamping voltage. 

IRM Leakage current @ VRM. 

lpp Surge current. 

CXT Voltage temperature coefficient. 

VF Forward Voltage drop 
VF < 3.5V@ IF= 50 A. 

------------------ I pp 

IRM @VRM VsR @ IR VeL@ lpp VeL@ lpp aT e 
TYPES 

max min nom max max max max typ 

note2 10/1000f!S 8/20f!S note3 note4 

Uni Bi f!A v v v v rnA v A v A 1o-4;oe (pF) 
directional * directional * 

SM6T6V8 DD SM6T6V8C LD 1000 5.8 645 6.8 7.48 10 10.5 57 13.4 298 5.7 4000 
SM6T6V8A DE SM6T6V8CA LE 1000 5.8 6.45 6.8 7.14 10 10.5 57 13.4 298 5.7 4000 
SM6T7V5 DF SM6T7V5C LF 500 6.4 7.13 7.5 8.25 10 11.3 53 14.5 276 6.1 3700 
SM6T7V5A DG SM6T7V5CA LG 500 6.4 7.13 7.5 7.88 10 11.3 53 14.5 276 6.1 3700 
SM6T10 DN SM6T10C LN 10 8.55 9.5 10 11 1 14.5 41 18.6 215 7.3 2800 
SM6T10A DP SM6T10CA LP 10 8.55 9.5 10 10.5 1 14.5 41 18.6 215 7.3 2800 
SM6T12 DS SM6T12C LS 5 10.2 11.4 12 13.2 1 16.7 36 21.7 184 7.8 2300 
SM6T12A DT SM6T12CA LT 5 10.2 11.4 12 12.6 1 16.7 36 21.7 184 7.8 2300 
SM6T15 DW SM6T15C LW 5 12.8 14.3 15 16.5 1 21.2 28 27.2 147 8.4 1900 
SM6T15A DX SM6T15CA LX 5 12.8 14.3 15 15.8 1 21.2 28 27.2 147 8.4 1900 
SM6T18 ED SM6T18C MD 5 15.3 17.1 18 19.8 1 25.2 24 32.5 123 8.8 1600 
SM6T18A EE SM6T18CA ME 5 15.3 17.1 18 18.9 1 25.2 24 32.5 123 8.8 1600 
SM6T22 EH SM6T22C MH 5 18.8 20.9 22 24.2 1 30.6 20 39.3 102 9.2 1350 
SM6T22A EK SM6T22CA MK 5 18.8 20.9 22 23.1 1 30.6 20 39.3 102 9.2 1350 
SM6T24 EL SM6T24C ML 5 20.5 22.8 24 26.4 1 33.2 18 42.8 93 9.4 1250 
SM6T24A EM SM6T24CA MM 5 20.5 22.8 24 25.2 1 33.2 18 42.8 93 9.4 1250 
SM6T27 EN SM6T27C MN 5 23.1 25.7 27 29.7 1 37.5 16 48.3 83 9.6 1150 
SM6T27A EP SM6T27CA MP 5 23.1 25.7 27 28.4 1 37.5 16 48.3 83 9.6 1150 
SM6T30 EO SM6T30C MQ 5 25.6 28.5 30 33 1 41.5 14.5 53.5 75 9.7 1075 
SM6T30A ER SM6T30CA MR 5 25.6 28.5 30 31.5 1 41.5 14.5 53.5 75 9.7 1075 
SM6T33 ES SM6T33C MS 5 28.2 31.4 33 36.3 1 45.7 13.1 59.0 68 9.8 1000 
SM6T33A ET SM6T33CA MT 5 28.2 31.4 33 34.7 1 45.7 13.1 59.0 68 9.8 1000 
SM6T36 EU SM6T36C MU 5 30.8 34.2 36 39.6 1 49.9 12 64.3 62 9.9 950 
SM6T36A EV SM6T36CA MV 5 30.8 34.2 36 37.8 1 49.9 12 64.3 62 9.9 950 
SM6T39 EW SM6T39C MW 5 33.3 37.1 39 42.9 1 53.9 11.1 69.7 57 10.0 900 
SM6T39 EX SM6T39 MX 5 33.3 37.1 39 41.0 1 53.9 11.1 69.7 57 10.0 900 
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TYPES IRM@VRM VBR @ IR VeL@ VeL@ aT e 

max min 

Uni Bi I-lA v v 
directional * directional * 

SM6T68 FP SM6T68e NP 5 58.1 64.6 
SM6T68A FQ SM6T68CA NO 5 58.1 64.6 
SM6T100 FX SM6T100C NX 5 85.5 95.0 
SM6T100A FY SM6T100CA NY 5 85.5 95.0 
SM6T150 GK SM6T150C OK 5 128 143 
SM6T150A GL SM6T150CA OL 5 128 143 
SM6T200 GT SM6T200C OT 5 171 190 
SM6T200A GU SM6T200CA ou 5 171 190 
SM6T220 GV SM6T220C ov 5 188 209 
SM6T220A GW SM6T220CA ow 5 188 209 

All parameters tested at 25 oc, except where indicated. 

* = Marking 

% lpp 

PULSE WAVEFORM 1011000f'S 

50 

0 

1000 f'S 

Note 1 : For surges greater than the max1mum values, 
the d1ode w1ll present a short-c1rcu1t Anode- Cathode 

Note 2 : Pulse test· Te <50 ms 

Note 3 : 6Vse ~ e<T • (Ta- 25) • Vse125 c1 

Note 4 : VR ~ 0 V, F ~ 1 MHz. For bid~rect<onal ty~es, 
capacitance value 1s divided by 2 

lpp lpp 

nom max max max max typ 

note2 10/10001-lS 8/201-lS note3 note4 

v v mA v A v A 1o-4re (pF) 

68 74.8 1 92 6.5 121 33 10.4 625 
68 71.4 1 92 6.5 121 33 10.4 625 
100 110 1 137 4.4 178 22.5 10.6 500 
100 105 1 137 4.4 178 22.5 10.6 500 
150 165 1 207 2.9 265 15 10.8 400 
150 158 1 207 2.9 265 15 10.8 400 
200 220 1 274 2.2 353 11.3 10.8 350 
200 210 1 274 2.2 353 11.3 10.8 350 
220 242 1 328 2 388 10.3 10.8 330 
220 231 1 328 2 388 10.3 10.8 330 

Figure 1: Power dissipation derating versus 
ambient temperature 
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Figure 2 : Peak pulse power versus exponential pulse duration. 
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Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t = 20 !lS 
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Note : The curves of the figure 3 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 : 
!:N (BR) = aT (V(BR)) • [T a -25] • V (BR). 
For 1ntermed1ate voltages, extrapolate the g1ven results. 
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Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board w1th standard footprint 
dimensions. 
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ORDER CODE 

SM 6 T 100 

SURFACE MOUNT~ 
600WATT-

C A 

I_ TOLERANCE : 
A= +1- 5% 

= +1- 10% 

'--- BIDIRECTIONAL 

BREAKDOWN VOLTAGE 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
SOD 6 (Plastic). 

E 
Ref Millimeters Inches 

B I I I c 

FOOTPRINT DIMENSIONS (Millimeter). 
SOD 6 Plastic. 

6/6 

602 

li 
·. ~ 

a 

min max min max 

A 2.48 2.61 0.096 0.103 

a1 0.10 0.20 0004 0.008 

B 1.96 2.11 0.077 0.083 

c 3.65 3.93 0.143 0.155 

D 5.39 5.59 0.212 0.220 

E 4.15 4.30 0.163 0.170 

F 1.00 1.27 0.039 0.050 

We1ght = 0.12 g. 

Ref Millimeters 

a 2.75 

b 1.52 

c 2.30 

Packaging : standard packaging is in film. 



FEATURES 

., PEAK PULSE POWER= 1500 W@ 1 ms. 
m BREAKDOWN VOLTAGE RANGE: 

From 6V8 to 220 V. 
" UNI AND BIDIRECTIONAL TYPES. 
" LOW CLAMPING FACTOR. 
" FAST RESPONSE TIME: 

T clamping : 1 ps (0 V to VBR). 

DESCRIPTION 

Transil diodes provide high overvoltage 
protection by clamping action. Their 
instantaneous reponse to transients makes them 
particularly su1ted to protect voltage sensitive 
devices such as MOS Technology and low 
voltage supplied IC's. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

Pp Peak pulse power dissipation 
See note 1 and deratmg curve F1g 1. 

p Power diss1pat1on on mf1mte heatsmk 
See note 1 and derating curve Fig 1 

IFSM Non repetitive surge peak forward current. 
For unidirectional types. 

Tstg Storage and JUnction temperature range 
Tj 

TL Maximum lead temperature for soldering 
dunng 10 s 

November 1992 

SM15T6V8,A/220,A 
SM15T6V8C,CA/220C,CA 

TRANSIL 

SOD15 
(Piast1c) 

MECHANICAL CHARACTERISTICS 

a Body marked with : Logo, Date Code, Type 
Code, and Cathode Band (for unidirectional 
types only). 

" Full compatibility with both gluing and paste 
soldering technologies. 

" Excellent on board stability. 
a Tinned copper leads. 
" High temperature resistant resin. 

Value 

Tamb = 25°C 1500 

Tlead = 50'C 10 

Tamb = 25'C 250 
t =10 ms 

I 
-65 to+ 175 

150 

I 260 

I 
I 

I 
Unit 

I 

w 
I 

I w 

A 

I 

'C 
oc 

I 'C I 
I 

I 
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THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth (J-1) Junction-leads on mfm1te heatsmk 10 oc!W 

Rth (J-a) Junction to ambient. on printed circuit. 75 oc/W 
With standard footprint dimensions. 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage. 

VBR Breakdown voltage. 

VeL Clamping voltage. 

IRM Leakage current @ VRM. 

lpp Surge current. 

aT Voltage temperature coefficient. 

VF Forward Voltage drop 
VF < 3.5V @ IF = 100 A. 

IRM@VRM VBR @ IR VeL@ lpp VeL@ lpp aT e 
TYPES 

max min nom max max max max typ 

note2 10/1000f!S 8/20f!S note3 note4 

Uni Bi ~1A v v v v mA v A v A 1a-4;oe (pF) 
directional directional 

SM15T6V8 SM15T6V8C 1000 5.8 6.45 6.8 7.48 10 10.5 143 13.4 746 5.7 9500 
SM15T6V8A SM15T6V8CA 1000 5.8 6.45 6.8 7.14 10 10.5 143 13.4 746 5.7 9500 
SM15T7V5 SM15T7V5C 500 6.4 7.13 75 8 25 10 11.3 132 14.5 690 6.1 8500 
SM15T7V5A SM15T7V5CA 500 6.4 713 7.5 7.88 10 11.3 132 14.5 690 61 8500 
SM15T10 SM15T10C 10 8 55 9.5 10 11.0 1 14.5 103 18.6 538 7.3 7000 
SM15T10A SM15T10CA 10 8 55 9.5 10 10.5 1 14.5 103 18.6 538 7.3 7000 
SM15T12 SM15T12C 5 10.2 11.4 12 13.2 1 16.7 90 21.7 461 7.8 6000 
SM15T12A SM15T12CA 5 10.2 11.4 12 12.6 1 16 7 90 21.7 461 7.8 6000 
SM15T15 SM15T15C 5 12.8 14.3 15 16 5 1 21.2 71 27.2 368 8.4 5000 
SM15T15A SM15T15CA 5 12.8 14.3 15 15 8 1 21.2 71 27.2 368 8.4 5000 
SM15T18 SM15T18C 5 15.3 17.1 18 19.8 1 25.2 59.5 32.5 308 8.8 4300 
SM15T18A SM15T18CA 5 15.3 171 18 18.9 1 25 2 59.5 32.5 308 8.8 4300 
SM15T22 SM15T22C 5 18.8 20.9 22 24.2 1 30.6 49 39.3 254 9.2 3700 
SM15T22A SM15T22CA 5 18.8 20.9 22 23.1 1 30.6 49 39.3 254 92 3700 
SM15T24 SM15T24C 5 20.5 22.8 24 26.4 1 33.2 45 42.8 234 9.4 3500 
SM15T24A SM15T24CA 5 20.5 22.8 24 25.2 1 33.2 45 42.8 234 9.4 3500 
SM15T27 SM15T27C 5 23.1 25.7 27 29 7 1 37.5 40 48.3 207 9.6 3200 
SM15T27A SM15T27CA 5 23.1 25.7 27 28.4 1 37 5 40 48.3 207 96 3200 
SM15T30 SM15T30C 5 25.6 28.5 30 33.0 1 41.5 36 53.5 187 9.7 2900 
SM15T30A SM15T30CA 5 25.6 28.5 30 31.5 1 41.5 36 53.5 187 9.7 2900 
SM15T33 SM15T33C 5 28.2 31.4 33 36.3 1 45.7 33 59.0 169 9.8 2700 
SM15T33A SM15T33CA 5 28.2 31.4 33 34.7 1 45.7 33 59.0 169 9.8 2700 
SM15T36 SM15T36C 5 30.8 34.2 36 39.6 1 49.9 30 64.3 156 99 2500 
SM15T36A SM15T36CA 5 30.8 34.2 36 37 8 1 49.9 30 64.3 156 99 2500 
SM15T39 SM15T39C 5 33 3 37.1 39 42 9 1 53.9 28 69.7 143 10.0 2400 
SM15T39 SM15T39 5 33.3 37.1 39 41.0 1 53.9 28 69.7 143 10.0 2400 
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TYPES IRM@VRM VBR @ IR VeL@ lpp VeL@ lpp aT e 

max mm nom max max max max typ 

note2 10/1000JlS 8/20JlS note3 note4 

Uni Bi JlA v v v 
directional directional 

SM15T68 SM15T68C 5 58.1 64.6 68 
SM15T68A SM15T68CA 5 58.1 64.6 68 
SM15T100 SM15T100C 5 85.5 95.0 ·100 
SM15T100A SM15T100CA 5 85 5 95.0 100 
SM15T150 SM15T150C 5 128 143 150 
SM15T150A SM15T150CA 5 128 143 150 
SM15T200 SM15T200C 5 171 190 200 
SM15T200A SM15T200CA 5 171 190 200 
SM15T220 SM15T220C 5 188 209 220 
SM15T220A SM15T220CA 5 188 209 220 

All parameters tested at 25 oc, except where indicated. 

% lpp 

PULSE WAVEFORM 10/1000/'s 
50 

0 

1000 ILS 

Note 1 : - For surges greater than the max1mum values, 

Note 2: 
the diode Wlli present a short-c~rcu1t Anode -Cathode 
- Pulse test· T P <50 ms 

Note 3: - tNBR =aT· (Ta- 25) · VaRJ25 CJ 
Note 4: - VR = 0 V, F = 1 MHz For bidJrectJonal types, 

capacitance value 1s diVided by 2 

TYPES TYPES 

Unidirectional Markin a Bidirectional Markin_g 

SM15T6V8 MOD SM15T6V8C BDD 
SM15T6V8A MDE SM15T6V8CA BDE 
SM15T7V5 MDF SM15T7V5C BDF 
SM15T7V5A MDG SM15T7V5CA BDG 
SM15T10 MDN SM15T10C BDN 
SM15T10A MOP SM15T10CA BOP 
SM15T12 MDS SM15T12C BDS 
SM15T12A MDT SM15T12CA BOT 
SM15T15 MOW SM15T15C BOW 
SM15T15A MDX SM15T15CA BOX 
SM15T18 MED SM15T18C BED 
SM15T18A MEE SM15T18CA BEE 
SM15T22 MEH SM15T22C BEH 
SM15T22A MEK I SM15T22CA BEK 
SM15T24 MEL SM15T24C BEL 
SM15T24A MEM SM15T24CA BEM 
SM15T27 !MEN SM15T27C BEN 
SM15T27A MEP SM15T27CA BEP 

v mA v A v A 1o-4re (pF) 

74.8 1 92 16.3 121 83 ' 
I 104 1550 

71.4 1 92 16.3 121 83 

I 
10.4 1550 

110 1 137 11 178 56 10.6 1150 
105 1 137 11 178 56 10.6 1150 
165 1 207 7.2 265 38 10.8 850 
158 1 207 7.2 265 38 10.8 850 
220 1 274 5.5 353 28 10.8 675 
210 1 274 5.5 353 28 10.8 675 
242 1 328 4.6 388 26 10.8 625 
231 1 328 4.6 388 26 10.8 625 

Figure 1: Power dissipation derating versus 
ambient temperature 
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TYPES I TYPES 
I 

Unidirectional Marking ' Bidirectional Marking 

SM15T30 MEQ 'SM15T30C BEQ 
SM15T30A MER SM15T30CA BER 
SM15T33 MES SM15T33C BES 
SM15T33A MET SM15T33CA BET 
SM15T36 MEU SM15T36C BEU 
SM15T36A MEV SM15T36CA BEV 
SM15T39 MEW SM15T39C BEW 
SM15T39A MEX SM15T39CA BEX 
SM15T68 MFN SM15T68C BFN 
SM15T68A MFP SM15T68CA BFP 
SM15T100 MFW SM15T100C BFW 
SM15T100A MFX SM15T100CA BFX 
SM15T150 MGH SM15T150C BGH 
SM15T150A MGK SM15T150CA BGK 
SM15T200 MGU SM15T200C BGU 
SM15T200A MGV SM15T200CA BGV 
SM15T220 MGW SM15T220C BGW 
SM15T220A MGVX SM15T220CA BGX 
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Figure 2 : Peak pulse power versus exponential pulse duration. 

Pp(W) 

10E+06 

100000 

""" 
10000 

1000 

100 

10 
0.001 

""" 
--- ......... 

0.01 0.1 

Figure 3 : Clamping voltage versus peak pulse current. 
exponential waveform t = 20 f.!S 
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Note : The curves of the f1gure 3 are specified for a junct1on temperature of 25 oc before surge. 
The given results may be extrapolated for other JUnction temperatures by usmg the following formula : 
tN (BR) =aT (V(BR)) • [T a -25]• V (BR). 
For intermediate voltages, extrapolate the given results 
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Figure 4a : Capacitance versus reverse applied 
voltage for unidirectional types (typical values). 
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Figure 5 : Peak forward voltage drop versus 
peak forward current (typical values for 
unidirectional types). 
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Figure 4b : Capacitance versus reverse applied 
voltage for bidirectional types (typical values) 
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Figure 6 : Transient thermal impedance 
junction-ambient versus pulse duration. For a 
mounting on PC Board w1th standard footprint 
dimensions. 
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SM15Txx 

ORDER CODE 

SM 15 T 100 C A 

SURFACE MOUNT .J I_ TOLERANCE . 

1500WATT,.__ 

A= +1- 5% 
= +1- 10% 

'--- BIDIRECTIONAL 

BREAKDOWN VOLTAGE 

MARKING : Logo, Date Code, Type Code, Cathode Band (for unidirectional types only). 

PACKAGE MECHANICAL DATA 
SOD 15 (Plastic). 

E 

I 
Ref Millimeters Inches 

I : 

s] 
I I 

__l_ 

c 
'T 

~ ,.£._ 

-AFflB----------
I Ta1o I 

FOOTPRINT DIMENSIONS (Millimeter). 
SOD 15 Plastic. 

II 
a 

0: ~ 

Packaging : standard packaging is in 111m. 

min max min max 

A 2.5 3.1' 0.098 0.122 

a1 0.2 0 008 

B 2.9 3.1 0114 0.122 

c 4.8 5.2 0.190 0.200 

D 7.6 8.0 0.300 0.315 

E 6.3 6.6 0 248 0 259 

F 1.3 1.7 0.051 0.067 

Weight = 0.25 g. 

Ref Millimeters 

a 4.2 

b 2 

c 33 
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SMTPA SERIES 

FEATURES 

• BIDIRECTIONAL CROWBAR PROTECTION. 
• BREAKDOWN VOLTAGE RANGE: 

From 62 V To 270 V. 
• HOLDING CURRENT= 150 mA min 
• PEAK PULSE CURRENT: 

lpp = 50 A, 1 0/1000 JlS. 

DESCRIPTION SOD 6 
(Piast1c) 

The SMTPAxx series has been designed to 
protect telecommunication equipments against 
lightning and transient induced by AC power 
lines. SCHEMATIC DIAGRAM 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

• 
I 

CCITT K17 - K20 { 10/700 J.IS 1.5 kV 

5/310 !lS 38 A 

VDE 0433 { 10/700 !lS 2 kV 

5/200 !lS 50 A 

CNET { 0.5/700 !lS 1.5 kV 

0.2/310 !lS 38 A 
f 

ABSOLUTE RATINGS (limiting values) (-40°C :s; Tamb :s; + 85°C) 

Symbol Parameter Value 

p Power d1SS1pat1on on inf1mte heatsink Tlead =50 oc 5 

lpp Peak pulse current 10/1000 !lS 50 
8/20 !lS 100 

ITSM Non repetitive surge peak on-state current tp=20ms 30 

dildt Critical rate of rise of on-state current Non repetitive 100 

dv/dt Critical rate of nse of off-state voltage 67% VBR 5 

Tstg Storage and operating junct1on temperature range -40 to+ 150 

Tj 150 

TL Max1mum lead temperature for soldering during 10 s. 260 

TRISIL 

Unit 

w 

A 

A 

N11s 

KV/J.!S 

oc 
'C 

'C 

1/5 
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SMTPAxxx 

THERMAL RESISTANCES 

Symbol Parameter 

Rth G-1) Junction to leads. on infinite heatsink. 

Rth G-a) Junction to ambient. on printed circuit 
with standard footprint dimensions. 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakovervoltage 

IH Holding current 

VT On-state voltage 

!so Breakover current 

lpp Peak pulse current 

Type Marking IRM@ VRM VBR @ IR 

max min 

Laser !lA v v 
SMTPA62 U01 2 56 62 
SMTPA68 U05 2 61 68 
SMTPA100 U13 2 90 100 
SMTPA120 U17 2 108 120 
SMTPA130 U19 2 117 130 
SMTPA180 U25 2 162 180 
SMTPA200 U27 2 180 200 
SMTPA220 U31 2 198 220 
SMTPA240 U35 2 216 240 
SMTPA270 U39 2 243 270 

All parameters tested at 25'C. except where indicated 

Note 1 : See the reference test circuit for IH, leo and Veo parameters. 
Note 2 : Square pulse Tp = 1 ms- lr = 3A. 
Note 3: VR=1V,F=1MHz. 

mA 

"1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Value Unit 

20 'C/W 

100 'C/W 

'~;{_· ' 

lso_ '-------

Vso@ lBO 

max max 
note1 

v mA 

82 800 
90 800 
133 800 
160 800 
173 800 
240 800 
267 800 
293 800 
320 800 
360 800 

IH ,: ~ 

) 
' vr 

IH 

min 
note1 

mA 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

I 

'I V 
VRM /Vso 

VBR 

VT 

max 
note2 

v 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

c 
max 

note3 

pF 

150 
150 
100 
100 
100 
100 
100 
100 
100 
100 

_v_s _____________________ ~~l ~~~@~~~~~~©~-----------------------
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SMTPAxxx 

REFERENCE TEST CIRCUIT FOR IH, leo and Veo parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

_1L Tp = 20ms 

• Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VourSelection 
- Device with VeR ~ 150 Volt 

- Vour = 250 VRMS, R1 = 140 Q. 
Device with VeR 2150 Volt 

- Vour = 480 VRMs, R2 = 240 n. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
10/700 p,sec 

Vp :1KV /lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (I H) level in a functional test circuit. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 f1S. 
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max. 

----------- '="= SCS-ntOMSQN __________ 3_;s 
Ito.""'! I lililO©ilil@~l11'i©1i'L"l!Ill\<JO(l;g:) 
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SMTPAxxx 

Figure 1 : Non repetitive surge peak on state 
current versus number of cycles. (with sinusoidal 
pulse: F= 50 Hz). 
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Number of cycle 
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Figure 3 : Relative variation of holding current 
versus junction temperature. 
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ORDER CODE 

SM 

SURFACE MOUNT •-~ r 
TRISIL 50 A ..__ ____ _ 

MARKING : Logo, date code, type code. 

PACKAGE MECHANICAL DATA. 

SOD 6 Plastic. 

I 
E 

I 
_j_ 

T 
sj J I 

L 
~ ,.£.. 

. 
c 

FOOTPRINT DIMENSIONS (Millimeters) 

SOD 6 Plastic. 

II 
F~ 

a 

Packaging : Standard packaging is in film. 

Ref 

A 

a1 

B 

c 
D 

E 

F 

Ref 

a 

b 

c 

SMTPAxxx 

100 

L BREAKDOWN VOLTAGE 

Millimeters Inches 

min max min max 

2.48 2.61 0.096 0.103 

0.10 0.20 0.004 0.008 

1.96 2.11 0.077 0.083 

3.65 3.93 0.143 0.155 

5.39 5.59 0.212 0.220 

4.15- 4.30 0.163 0.170 

1.00 1.27 I 0.039 0.050 

Millimeters 

2.75 

1.52 

2.30 

-----------------------!~1 ~~~;~g~~~~-----------------------5_15 
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SMTPB SERIES 

FEATURES 

• BIDIRECTIONAL CROWBAR PROTECTION. 
• BREAKDOWN VOLTAGE RANGE: 

From 62 V To 270 V. 
• HOLDING CURRENT= 150 mA min 
• PEAK PULSE CURRENT: 

lpp = 90 A, 1 0/1000 !J.S. 

DESCRIPTION SOD15 
(Plastic) 

The SMTPBxx series has been designed to 
protect telecommunication equipment against 
lightning and transient induced by AC power 
lines. SCHEMATIC DIAGRAM 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

• 
I 

CCITT K17 - K20 { 10/700 !lS 1.5 kV 

5/310 !lS 38 A 

VDE 0433 { 10/700 !lS 2 kV 

5/200 !lS 50 A 

CNET { 0.5/700 !lS 1.5 kV 

0.2/310 !lS 38 A 
f 

ABSOLUTE RATINGS (limiting values) (-40°C ~ Tamb ~ + 85°C) 

Symbol Parameter Value 

p Power dissrpation on rnfrnrte heatsrnk Tlead =50 oc 10 

lpp Peak pulse current 10/1000 !lS 90 
8/20 !lS 150 

ITSM Non repetitive surge peak on-state current tp=20ms 50 

di!dt Critical rate of rise of on-state current Non repetitive 100 

dv/dt Crrtrcal rate of rise of off-state voltage 67% VBR 5 

Tstg Storage and operating junction temperature range -40 to+ 150 
Tj + 150 

TL Maximum lead temperature for soldering during 10 s. + 260 

TRISIL 

Unit 

w 

A 

A 

Ai!lS 

KV/11s 

oc 
oc 
oc 

1/5 
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SMTPBxxx 

THERMAL RESISTANCES 

Symbol Parameter 

Rth 0-1) Junction to leads. On infinite heatsink. 

Rth O-a) Junction to ambient. On printed circuit 
with standard footpnnt dimensions. 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakovervoltage 

IH Holding current 

VT On-state voltage 

I so Breakover current 

lpp Peak pulse current 

Type Marcking IRM @ VRM VBR @ IR 

max min 

Laser J.IA v v 
SMTPB62 W07 2 56 62 
SMTPB68 W11 2 61 68 
SMTPB100 W17 2 90 100 
SMTPB120 W21 2 108 120 
SMTPB130 W23 2 117 130 
SMTPB180 W29 2 162 180 
SMTPB200 W31 2 180 200 
SMTPB220 W35 2 198 220 
SMTPB240 W39 2 216 240 
SMTPB270 W43 2 243 270 

All parameters tested at 25°C, except where indicated. 

Note 1 : See the reference test CirCUit for IH, lso and Vso parameters. 
Note 2 : Square pulse Tp = 1 ms- lr = 5A. 
Note 3: VA= 1V, F = 1MHz. 

rnA 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Value 

10 

75 

'~~! IH -~: 

" 

) 
Vso @ I so IH 

max max min 
note1 note1 

v rnA rnA 

82 800 150 
90 800 150 
133 800 150 
160 800 150 
173 800 150 
240 800 150 
267 800 150 
293 800 150 
320 800 150 
360 800 150 

Unit 

oc/W 

oc!W 

' 
'' v 

VRM /Vso 
VsR 

vr c 
max max 

note2 note3 

v pF 

3.5 350 
3.5 350 
3.5 200 
3.5 200 
3.5 200 
3.5 200 
3.5 200 
3.5 200 
3.5 200 
3.5 200 

_21_5 _______________________ ~~~ ~~~~~~~~~~~~-------------------------
616 



SMTPBxxx 

REFERENCE TEST CIRCUIT FOR IH, lso and Vso parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

_n_ Tp = 20ms 

" Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices= Switch K is closed 
- For Unidirectional devices= Switch K is open. 

• Vour Selection 
-Device with VsR :s; 150 Volt 

- Vour = 250 VRMS, R1 = 140 n. 
Device with VsR :2: 150 Volt 

- Vour = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
10/700 11-sec 

Vp =1KV /lpp = 25A 

This is a GO-NOGO Test wh1ch allows to conf1rm the holding current (I H) level in a functional test c1rcuit. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 11s. 
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max. 

----------------------------JC"J ~~~~~~~s9©~ __________________________ 3 __ 15 
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SMTPBxxx 

Figure 1 : Non repetitive surge peak on state 
current versus number of cycles. (with sinuso"idal 
pluse: F= 50 Hz). 

TJ Initial ~ 25°C 
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Figure 3 : Relative variation of holding current 
versus junction temperature. 
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Figure 2 On - state characteristics (typical 
values). 
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ORDER CODE 

SM 

SURFACE MOUNT .J-
TRISIL 90 A ._ ____ __J 

MARKING : Logo, date code, type code. 

PACKAGE MECHANICAL DATA. 
SOD I 5 Plastic 

E 

FOOTPRINT DIMENSIONS. 
SOD I 5 Plastic. 

a 

Packaging : Standard packaging is in film. 

Ref 

A 

31 
B 

c 
D 

E 
F 

Ref 

a 

b 

c 

SMTPBxxx 

100 

L BREAKDOWN VOLTAGE 

Millimeters Inches 

min max min max 

2.5 3.1 0.098 0.122 

0.2 0.008 

2.9 3.1 0.114 0.122 

4.8 5.2 0.190 0.200 

7.6 8.0 0.300 0.315 

6.3 6.6 0.248 0.259 

1.3 1.7 0.051 0.067 

Millimeters 

4.2 

2 

3.3 

--------------------------~~~ ~~~;~~~~~q~~-------------------------5_15 
619 





FEATURES 

• BIDIRECTIONAL TRIPLE PROTECTION 
• CROWBAR PROTECTION 
• PEAK PULSE CURRENT : 

(pp = 30 A , 1 0/1000 J..lS 
• HOLDING CURRENT= 150 mA min 
• AVAILABLE IN DIP 8 AND SO 8 PACKAGES 

DESCRIPTION 

Dedicated to telecommunication equipment 
protection, these devices provide a triple 
bidirectional protection function. 
They ensure the same protection capability with 
the same breakdown voltage both in common 
mode and in differential mode. 

Particular attention has been given to the 
internal wire bonding . A 4-point configuration 
ensures reliable protection, eliminating the 
overvoltage introduced by the parasitic 
inductances of the wiring (Ldi/dt) especially for 
very fast transients. 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17- K20 { 10/700 J.lS 1.5 kV 

5/310 J.lS 38 A 

VDE 0433 { 10/700 J.lS 2 kV 

5/200 J.lS 50 A 

CNET { 0.5/700 J.lS 1.5 kV 

0.2/310 J.lS 38 A 

THBT150 
THBT200 I THBT270 

so 8 
(Plastic) 

SCHEMATIC DIAGRAM 

Tip 

GND 

GND 

Ring 

TRISIL 

OIL 8 
(Plastic) 

Tip 

GND 

GND 

Ring 

1/8 
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THBT150 I THBT200 I THBT270 

ABSOLUTE RATINGS (limiting values) (-40°C s:; Tamb s:; +85°C) 

Symbol Parameter Value Unit 

lpp Peak pulse current 10/1000 !lS 30 A 
5/320 !lS 40 
2/10 !lS 75 

ITSM Non repetitive surge peak on-state current tp = 10 ms 5 A 
tp = 1 s 3.5 

dildt Critical rate of rise of on-state current Non repetitive 100 Af!lS 

dv/dt Critical rate of rise.of off'.state voltage 67% VBR 5 KV/11s 

Tstg Storage and operating junction temperature range -40 to+ 150 oc 
Tj + 150 oc 

% lpp 

1 00-*'---.<1-10-'p.-s 

50 
Pulse waveform 10/1 00011s 

0 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-a) Junction-to-ambient 

I 
OILS 125 oc;w 
SOB 171 oc;w 

.-21_B ____________ i.""!l ~~~;;;mg~:~~~~-------------
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ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakover voltage 

IH Holding current 

VT On-state voltage 

I so Breakover current 

lpp Peak pulse current 

STATIC PARAMETERS 

Types IR @ VRM VBR @ IR 

max min 

!lA v v rnA 

THBT150 5 135 150 1 

THBT200 5 180 200 1 

THBT270 5 240 270 1 

DYNAMIC PARAMETERS 

Vso dyn 
Types Typical Value 

note 4 

(V) 

THBT150 290 

THBT200 380 

THBT270 420 

All parameters tested at 25°C, except where 1nd1cated 

Note 1 
Note 2 
Note 3 
Note 4 

See the reference test c1rcu1t for IH, lso and Vao parameters 
Square pulse Tp = 500 ~s- lr = 5A 
VR=1V,F=1MHz 
The dynamic breakover voltage IS meassured 
Wllh follow1ng surge lest · CCITT- 1 5 KV 1 0/700 ~s 

THBT150 I THBT200 I THBT270 

lpp -r 
IT -

I I 

80;;~ -I;----- -JI 
" I II I 
I I I v 
\ VRM /Vso 
VT VsR 

Vso @ I so IH VT c 

max min max min max max 

note1 note1 note2 note3 

v rnA mA rnA v pF 

210 50 400 150 8 200 

290 50 400 150 8 200 

380 50 400 150 8 200 

-------------------------!~1 ~~~@~2~:~~@~------------------------3_18 
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THBT150 I THBT200 I THBT270 

REFERENCE TEST CIRCUIT FOR IH, lso and Vso parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

___n_ Tp = 20ms 

" Pulse Test duration {Tp = 20ms): 
- For Bidirectional devices= Switch K is closed 
- For Unidirectional devices= Switch K is open. 

a VourSelection 
- Device with VsR ~ 150 Volt 

- Vour = 250 VRMS, R1 = 140 Q. 

- Device with VsR;::: 150 Volt 
- VouT = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST 

Vp = 
1KV 

Surge Generator 
10/700 11sec 

Vp :1KV /lpp = 25A 

This is a GO·NOGO Test which allows to confirm the holding current (I H) level in a functional test circuit. 
This test can be performed tf the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 (lS. 

3) The D.U.T will come back to the OFF-State within a duration of 50 ms max. 

_41_8 __________ r== S(iS·THOMSON-----------
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Figure 1 : Non repetitive surge peak on-state 
current. (with sinusoidal pulse : F =50Hz) 

ITSM (A) 
10 

10 

t(ms) 

I I II 

APPLICATION NOTE 

Tip IN 

GND 

Ring IN 

' 
Tj = 25°C 

I 

100 

OUT 

OUT 

4- po1nts structure lay-out. 

+ I 

1000 

Tip 

GND 

Ring 

THBT150 I THBT200 I THBT270 

1) Connect pins 2, 3, 6 and 7 to ground in 
order to guarantee a good surge current 
capability for long duration disturbances. 

2) In order to take advantage of the "4-points 
structure" of the THBTxxx, the tip and Ring 
lines have to cross through the device. In this 
case, the device will eliminate the 
overvoltages generated by the parasitic 
inductances of the wiring (Ldi/dt), especially 
for very fast Transients. 

5/8 
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THBT150 I THBT200 I THBT270 

APPLICATION CIRCUIT 

Line card protection 

Ground key telephone set protection 

A THBT xx 

1 r~-~ 

J : '1 ~ 
I 

:'1 ~ l "I I 
I 1_'=-r-J 

I GR~:: KEY E 
CJ 

R1ng generato~ 

HOOK 
+ I-- ;::o (d-

SPEECH 

* 
DIALING 

RINGER I 
I 
I 
I -

I 
I 

I 
I 

Q ~~ 

.:::.618:.._ _________ ~ SGS·THOMSQN __________ _ 
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THBT150 I THBT200 I THBT270 

ORDER CODE 

TH 8 T 150 11 

BIDIRECTIONAL ~-

TRISIL +---__j 

I PACKAGE L 1 =50 8 PLASTIC 
2=DIL 8 PLASTIC 

L__ __ VERSION 

BREAKDOWN VOLTAGE ~, _____ __j 

MARKING 

Packaae Type Marking 
THBT15011 BT1511 

SOB THBT20011 BT2011 
THBT27011 BT2711 

Packaging : Products supplied in antistatic tubes. 

PACKAGE MECHANICAL DATA (in millimeters) 
OIL 8 Plastic 

~ w 
P001-fW1 

Package Type Markinq 
THBT15012 BT1512 

DILB THBT20012 BT2012 
THBT27012 BT2712 

SO 8 Plastic 

c 1.27 I . I • I . I 
*-+---"'-'"'-

1 75 mao; 

-----------------------~~~ ~~~~~g~:~~~-----------------------7_18 
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THBT150 I THBT200 I THBT270 

CONNECTION DIAGRAM 
OIL 8 Plastic 

Tip 

GND 2 

GND 3 

Ring 4 

8 

7 

6 

·5 

SO 8 Plastic 

Tip Tip 8 Tip 

GND GND 7 GND 

GND GND 6 GND 

Ring Ring 5 Ring 

_81_8 ___________ ;....,, ~~~©!H~~~,~~~------------
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FEATURES 

• BIDIRECTIONAL CROWBAR PROTECTION. 
• BREAKDOWN VOLTAGE RANGE: 

From 62 V To 270 V. 
• HOLDING CURRENT= IH 

Suffix 12 = 120mA min. 
Suffix 18 = 180mA min. 

• PEAK PULSE CURRENT : 
lpp =50 A, 1 0/1000 J.lS. 

DESCRIPTION 

TPA SERIES 

/ 
F 126 
(Plastic) 

TRISIL 

The TPAxx series has been designed to protect 
telecommunication equipments against lightning 
and transient induced by AC power lines. SCHEMATIC DIAGRAM 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

0 

I 
CCITT K17 - K20 { 1onoo ~s 1.5 kV 

5/310 f.!S 38 A 

VDE 0433 { 10noo f.!S 2 kV 

5/200 ~s 50 A 

CNET { 0.5/700 ~s 1.5 kV 

0.2/310 f.!S 38 A 

B: 
1 

ABSOLUTE RATINGS (limiting values) (-40°C ~ Tamb ~ + 85°C) 

Symbol Parameter Value Unit 

p Power d1ss1pation on 1nfmite heats1nk Tamb =50 oc 1.7 w 

lpp Peak pulse current 10/1000 ~s 50 A 
See note1 8/20 f.!S 100 

ITSM Non repet1t1ve surge peak on-state current tp = 20 ms 30 A 

dl/dt Critical rate of rise of on-state current Non repetitive 100 A/f.lS 

dv!dt Crit1cal rate of rise of off-state voltage 67% VBR 5 KV/~s 

Tstg Storage and operating junction temperature range -40 to+ 150 oc 
TJ + 150 oc 

TL Maximum lead temperature for soldenng dunng 10 s. 230 oc 

1/6 
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TPAxxx 

THERMAL RESISTANCES 

Symbol Parameter 

Rth 0-1) Junction to leads on infinite heatsink. 

Rth 0-a) Junction to ambient. on pnnted circUit. 

Note 1: 1 0/1000 ~s wave form 

50 

0 
1000 jLS 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakover voltage 

IH Holding current 

VT On-state voltage 

I so Breakover current 

lpp Peak pulse current 

Llead = 10 mm 

Value 

60 

100 

IT -

lpp-, 
lao_ ~-------

IH - 1 ~ 

) 
" II 
I 

' 

I 

I 
I 

'I V 
VRM /VBQ 

VBR 

Unit 

oc/W 

octw 

_21_6 _____________________ ~~~ ~i~©~2~~~~~~-----------------------
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ELECTRICAL CHARACTERISTICS 

Type IRM@ VRM VBR@ IR 

max min 

!lA v v mA 
p TPA62A - 12 or 18 2 56 62 1 

TPA62B -12 or 18 2 56 62 1 
p TPA68A -12 or 18 2 61 68 1 

TPA68B -12 or 18 2 61 68 1 
(1) TPA75A -12 or 18 2 67 75 1 
(1) TPA75B -12 or 18 2 67 75 1 
(1) TPA82A -12 or 18 2 74 82 1 
(1) TPA82B -12 or 18 2 74 82 1 
(1) TPA91A -12 or 18 2 82 91 1 
(1) TPA91B - 12 or 18 2 82 91 1 
P TPA100A - 12 or 18 2 90 100 1 

TPA100B -12 or 18 2 90 100 1 
p TPA110A - 12 or 18 2 99 110 1 

TPA110B - 12 or 18 2 99 110 1 
p TPA120A - 12 or 18 2 108 120 1 

TPA120B - 12 or 18 2 108 120 1 
p TPA130A - 12 or 18 2 117 130 1 

TPA130B - 12 or 18 2 117 130 1 
(1) TPA150A - 12 or 18 2 135 150 1 
(1) TPA150B - 12 or 18 2 135 150 1 
(1) TPA160A - 12 or 18 2 144 160 1 
(1) TPA160B - 12 or 18 2 144 160 1 
P TPA180A - 12 or 18 2 162 180 1 

TPA180B - 12 or 18 2 162 180 1 
p TPA200A - 12 or 18 2 180 200 1 

TPA200B - 12 or 18 2 180 200 1 
p TPA220A - 12 or 18 2 198 220 1 

TPA220B - 12 or 18 2 198 220 1 
p TPA240A - 12 or 18 2 216 240 1 

TPA240B - 12 or 18 2 216 240 1 
p TPA270A - 12 or 18 2 243 270 1 

TPA270B - 12 or 18 2 243 270 1 

All parameters tested at 25"C, except where 1nd1cated 

P : Preferred dev1ce. 
(1): These voltages are on request 
Note 2 : See the reference test c1rcu1t for IH, leo and Vso parameters. 
Note 3 : Square pulse Tp = 1 ms- lr = 3A 
Note 4 : VR = 1V, F = 1MHz 

TPAxxx 

VBQ@ lBO vr c IH 

max max max max min 
note2 note3 note4 note2 

v mA v pF mA 
82 300 2 150 
75 300 2 150 
90 300 2 150 
82 300 2 150 
100 300 2 150 
91 300 2 150 
109 300 2 150 
99 300 2 150 Suffix 12 

121 300 2 150 for 120 mA. 
110 300 2 150 
133 300 2 100 
121 300 2 100 
147 300 2 100 
133 300 2 100 
160 300 2 100 Suffix 18 
145 300 2 100 for 180 mA. 
173 300 2 100 
157 300 2 100 
200 300 4 75 
181 300 4 75 
213 300 4 75 
193 300 4 75 
240 300 4 75 
217 300 4 75 
267 300 4 75 
241 300 4 75 
293 300 4 75 
265 300 4 75 
320 300 4 75 
289 300 4 75 
360 300 4 75 
325 300 4 75 

-------------------------~YL ~~~@~g~~~~©~------------------------3_/6 
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TPAxxx 

REFERENCE TEST CIRCUIT FOR IH, leo and Veo parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

___f1_ Tp = 20ms 

• Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VouTSelection 
- Device with VeR 5 150 Volt 

- VouT = 250 VRMS, R1 = 140 Q. 

- Device with VeR ~ 150 Volt 
- VouT = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
1 0/700 p,sec 

Vp :1KV /lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (IH) level in a functional test circuit. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A, 10/700 JlS. 
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max. 

_4,_6 ___________ Jt..,1 ~~~m~~~~~@~------------
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Figure 1 : Non repetitive surge peak on state 
current versus number of cycles. (with sinusoidal 
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Figure 3 : Relative variation of holding current 
versus junction temperature. 
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TPAxxx 

Figure 2 : On - state characteristics (typical 
values). 
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Note : For dev1ce With VsR > 150 Volt 

The Vr value 1s tw1ce that shown 
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TPAxxx 

ORDER CODE 

TRISIL 50 A.-

BREAKDOWN VOLTAGE-------' 

Vso TOLERANCE.---------' 

MARKING : Logo, Date Code, Part Number. 

PACKAGE MECHANICAL DATA. 
F 126 Plastic 

L G L 

L1 note 1 note 1 L1 

jl 1 
•,' 

~ 

.. I~ 
~ . - ---<;J----

Ref 

0b2 

0D 

G 

L 

L1 

'->-PACKAGING: 
- RL = tape and reel. 

= Ammopack. 

'---+HOLDING CURRENT: 
- 12 = 120 rnA. 
- 18 = 180 rnA. 

Millimeters Inches 

min max min max 

0.76 0.86 0.03 0.034 

3.05 0.12 

6.35 0.25 

26 1.02 

1.27 0.05 

Lalb2 
¢b2~ •,' note 1 :The diameter 0 b2 is not controlled over zone L 1. 

Packaging : Standard packaging is in tape and reel. 

_61_6 _______________________ ~~~ ~~~@~~~:~~~~------------------------
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FEATURES 

• BIDIRECTIONAL CROWBAR PROTECTION. 
• BREAKDOWN VOLTAGE RANGE: 

From 62 V To 270 V. 
• HOLDING CURRENT= IH 

Suffix 12 = 120mA min. 
Suffix 18 = 180mA min. 

• PEAK PULSE CURRENT : 
I pp = 90 A, 1 0/1 000 flS. 

DESCRIPTION 

TPB SERIES 

/ 
CB 429 
(Piast1c) 

TRISIL 

The TPBxx series has been designed to protect 
telecommunication equipments against lightning 
and transient induced by AC power lines. SCHEMATIC DIAGRAM 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17 · K20 { 10/700 f1S 1.5 kV 

5/310 f1S 38 A 

VDE 0433 { 10/700 f1S 2 kV 

5/200 f1S 50 A 

CNET { 0.5/700 f1S 1.5 kV 

0.2/310f1S 38 A 

ABSOLUTE RATINGS (limiting values) (-40°C s: Tamb s: + 85°C) 

Symbol Parameter 

p Power dissipation on infimte heatsink Tamb= 50 oc 

lpp Peak pulse current 10/1000 flS 
See note1 8/20 f1S 

ITSM Non repet1t1ve surge peak on-state current tp = 20 ms 

dl/dt Critical rate of nse of on-state current Non repetitive 

dv/dt Cntical rate of rise of off-state voltage 67%VBR 

Tstg Storage and operatmg JUnction temperature range 

TJ 

TL Max1mum lead temperature for soldenng dunng 10 s. 

fl) 
I 

lf.t 
I e 

Value 

5 

90 
150 

50 

100 

5 

· 40 to+ 150 
+ 150 

230 

Unit 

w 

A 

A 

A/f1S 

KV/f1S 

oc 
oc 
oc 

1/6 
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TPBxxx 

THERMAL RESISTANCES 

Symbol Parameter 

Rth (J-1) Junct1on to leads. On infinite heatsink. 

Rth G-a) Junction to ambient. On printed circuit. 

Note 1: 10/1000 ~s wave form. 

o/o lpp 

1 00 ...... _1-----=--

50 

0 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

VBo Breakover voltage 

IH Holding current 

vr On-state voltage 

lBO Breakover current 

lpp Peak pulse current 

Llead = 10 mm 

Value 

20 

75 

lpp -~ 
lso1~ 1 ~ _____ _ 

IH -.: 

) 

II 

' vr 

I 
I 
I 

I I V 
VRM /VBO 

VBR 

Unit 

°CIW 

°CIW 

_21_6 ______________________ ~~~ ~~~@~g~~~~©~------------------------
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ELECTRICAL CHARACTERISTICS 

Type IRM@ VRM VeR@ IR 

max min 

l!A v v mA 
p TPB62A -12 or 18 2 56 62 1 

TPB62B -12 or 18 2 56 62 1 
p TPe68A -12 or 18 2 61 68 1 

TPe688 -12 or 18 2 61 68 1 
(1) TPB75A -12 or 18 2 67 75 1 
(1} TPB758 -12 or 18 2 67 75 1 
(1) TPB82A -12 or 18 2 74 82 1 
(1) TPe82e - 12 or 18 2 74 82 1 
(1) TPe91A -12 or 18 2 82 91 1 
(1) TPB91B -12 or 18 2 82 91 1 
P TPB100A - 12 or 18 2 90 100 1 

TPB100B - 12 or 18 2 90 100 1 
p TPB110A -12 or 18 2 99 110 1 

TPB110B - 12 or 18 2 gg 110 1 
p TPB120A - 12 or 18 2 108 120 1 

TPB120B - 12 or 18 2 108 120 1 
p TPB130A - 12 or 18 2 117 130 1 

TPB130B - 12 or 18 2 117 130 1 
(1) TPB150A - 12 or 18 2 135 150 1 
(1} TPB1508 - 12 or 18 2 135 150 1 
(1) TPB160A - 12 or 18 2 144 160 1 
(1) TPB160B - 12 or 18 2 144 160 1 
P TPB180A - 12 or 18 2 162 180 1 

TPB1808 - 12 or 18 2 162 180 1 
p TPB200A - 12 or 18 2 180 200 1 

TPB200B - 12 or 18 2 180 200 1 
p TPB220A - 12 or 18 2 198 220 1 

TPB220B - 12 or 18 2 198 220 1 
p TPB240A - 12 or 18 2 216 240 1 

TPB2408 - 12 or 18 2 216 240 1 
p TPB270A - 12 or 18 2 243 270 1 

TPB270B - 12 or 18 2 243 270 1 

All parameters tested at 25'C. except where 1nd1cated 

P : Preferred dev1ce 
(1): These voltages are on request 

Note 2 : See the reference test c1rcurt for IH, loo and Voo parameters 
Note 3 : Square pulse Tp = 1 ms- lr =SA 
Note 4 : VR = 1V, F = 1 MHz 

TPBxxx 

Vee@ leo vr c IH 

max max max max min 
note2 note3 note4 note2 

v mA v pF rnA 
82 300 3.5 300 
75 300 3.5 300 
90 300 3.5 300 
82 300 3.5 300 
100 300 3.5 300 
91 300 3.5 300 
109 300 3.5 300 
99 300 3.5 300 Suff1x 12 

121 300 3.5 300 for 120 mA. 
110 300 3.5 300 
133 300 3.5 200 
121 300 3.5 200 
147 300 3.5 200 
133 300 3.5 200 
160 300 3.5 200 SuffiX 18 
145 300 3.5 200 for 180 mA. 
173 300 3.5 200 
157 300 3.5 200 
200 300 7 150 
181 300 7 150 
213 300 7 150 
193 300 7 150 
240 300 7 150 
217 300 7 150 
267 300 7 150 
241 300 7 150 
293 300 7 150 
265 300 7 150 
320 300 7 150 
289 300 7 150 
360 300 7 150 
325 300 7 150 

-------------------------~~~ ~~~@~g~~~~@~----------------------~3~/6 
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TPBxxx 

REFERENCE TEST CIRCUIT FOR IH, lso and Vso parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

__n_ Tp = 20ms 

" Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

" Vour Selection 
- Device with VsR :o; 150 Volt 

- VouT = 250 VRMS, R1 = 140 Q. 

- Device with VsR 2 150 Volt 
- Vour = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
10/700 fJ-SeC 

Vp :1KV I lpp = 25A 

Thrs rs a GO-NOGO Test which allows to confrrm the holdrng current (I H) level in a functional test circurt. 
This test can be performed if the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 1-LS. 
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max. 

_41_6 ____________ ~-r~ ~~~.;m~~~~~G~-------------
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Figure 1 : Non repetitive surge peak on state 
current versus number of cycles. (with sinusoidal 
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Figure 3 : Relative variation of holding current 
versus junction temperature. 

1.2 

1.0 ~ 
............ 

~ 0.8 
............ 

~ 
............ 

0 
0.6 

0.4 

Tj (OC) 
0.2 

20 40 60 80 100 120 140 150 

TPBxxx 

Figure 2 : On - state characteristics (typical 
values). 
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Note : For dev1ces w1th VBR > 150 V 
The Vr value IS tw1ce that shown 
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TPBxxx 

ORDER CODE 

TRISIL90A-

BREAKDOWN VOLTAGE •--------' 

_.PACKAGING: 
· RL = tape and reel. 

= Ammopack. 

Vso TOLERANCE. _______ __j 
'----+HOLDING CURRENT: 

·12=120mA. 

MARKING : Logo, Date Code, Part Number. 

PACKAGE MECHANICAL DATA. 
CB 429 Plastic. 

L G L 

L1 note 1 note 1 L1 

••. J J ___ _; _____ 
---- ---------

Ll'b2 0b2~ 

~ 

~ 
---.. 

Packaging : Standard packaging is in tape and reel. 

· 18 = 180 mA. 

Ref Millimeters Inches 

mm max min max 

0b2 1.06 0.042 

0D 5.1 . 0.20 

G 9.8 . 0.386 

L 26 1.024 

L1 1.27 0.050 

note 1 :The diameter 0 b2 is not controlled over zone L 1. 
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TPI80xxP/TPI120xxP 

TRIBALANCED PROTECTION FOR ISDN INTERFACES 

FEATURES 

• BIDIRECTIONAL TRIPOLE PROTECTION. 
• CROWBAR PROTECTION. 
• PEAK PULSE CURRENT : 

lpp = 30 A , 1 0/1000 J.IS. 
• BREAKDOWN VOLTAGE: 

TPIBO = BOV 
TPI120 = 120V. 

• AVAILABLE IN DILB AND SOB PACKAGES. 

DESCRIPTION: TRIBALANCED PROTECTION 

Dedicated devices for ISDN interface and high 
speed data telecom lines protection. 

It's a tripole TRISIL with low capacitance providin\j: 

Low capacitances from lines to ground : 
allowing high speed transmission without signal 
attenuation. 

- Good capacitance balance (Line Nline B) in 
order to insure the longitudinal balance of the 
line. 

- Fixed breakdown voltage in both common and 
differential modes. 
The same surge current capability in both 
common and differential modes. 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17 - K20 { 10/700 JlS 1.5 kV 

5/310 J.IS 38 A 

VDE 0433 { 10/700 J.IS 2 kV 

5/200 J.IS 50 A 

CNET { 0.5/700 J.IS 1.5 kV 

0.2/310 J.IS 38 A 

so 8 
(Plastic) 

SCHEMATIC DIAGRAM 

Tip 

GND 

GND 

Ring 

DIL 8 
(Plastic) 

Tip 

GND 

GND 

Ring 

1/8 
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TPI80xxP/TPI120xxP 

ABSOLUTE RATINGS (limiting values) (-40°C::; Tamb::; +85°C) 

Symbol 

lpp 

ITSM 

dildt 

dv/dt 

Tstg 
Tj 

Parameter 

Peak pulse current 10/1000 11S 
5/320 11S 
2110 11S 

Non repetitive surge peak on-state current tp=10ms 
tp = 1 s 

Critical rate of rise of on-state current Non repetitive 

Critical rate of rise of off-state voltage 

Storage and operating junction temperature range 

% lpp 

100--*--;...:...:.-

67%VBR 

Value 

30 
40 
90 

5 
3.5 

100 

5 

-40 to+ 150 
+ 150 

50 
Pulse waveform 10/1 OOOflS 

0 
1000p.s 

THERMAL RESISTANCES 

Symbol Parameter Value 

Rth (J-a} Junction-to-ambient 

I 
OILS 125 
SOB 171 

Unit 

A 

A 

A/11s 

KV/11s 

oc 
oc 

Unit 

oc/W 
oc/W 

~2/~8------------------------~~/ ~i~~~~~~~~@~--------------------------
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ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VBR Breakdown voltage 

Vso Breakover voltage 

IH Holding current 

vr On-state voltage 

I so Breakover current 

lpp Peak pulse current 

Types IR @ VRM 

max 

11A v 
TPI80xxP 10 70 

TPI120xxP 10 105 

Note 1 : See the reference test c1rcu1t for IH, leo and Voo parameters 
Note 2 : Square pulse Tp = 500 MS- lr =SA 

CAPACITANCES CHARACTERISTICS 

LINE A 1 

TPixx ~ 
LINE B 1 

CONFIGURATION CA (pf) 
max 

VA=1V 70 
VR =56V 

VA= 56V 50 
Vs-1V 

All parameters tested at 25°C, except where 1nd1cated 

TPI80xxP/TPI120xxP 

/ 
VBR @ IR Vso lBO IH VT 

min max max m1n max 

note1 note1 note1 note2 

v mA v I mA mA v 
80 1 120 I 800 150 8 

120 1 180 I 800 150 8 

• 
cAl 

• 

1----' 
cs I 

• • 

cs (pf) CA- Cs (pf) 
max max 

50 30 

70 30 

-------------!..,1 ~~~~JUg1;1~~ce~-------------3_!8 
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TPI80xxP/TPI120xxP 

REFERENCE TEST CIRCUIT FOR IH, leo and Veo parameters : 

Transformer 
220V/BOOV 

SA 

TEST PROCEDURE : 

_fl_ Tp = 20ms 

• Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VouTSelection 
- Device with VeR ::; 150 Volt 

- VouT = 250 VRMS, R1 = 140 Q. 
- Device with VeR ;:: 150 Volt 

- VouT = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO • NOGO TEST. 

Vp = 
1KV 

Surge Generator 
1 0/700 JLSec 

Vp =1KV /lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (IH) level in a functional test c1rcu1t. 
This test can be performed 1f the reference test circuit can't be implemented. 

TEST PROCEDURE : 

1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A, 10/700 I!S. 
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max. 

-~-8----------------------~~~ ~~~@~~~:~~~------------------------
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Figure 1 : Non repetitive surge peak on-state 
current. (with sinusoidal pulse : F =50Hz) 

ITSM (A) 
10 

10 

t(ms) 

I I Ill 

APPLICATION NOTE. 

Tip IN 

GND 

Ring IN 

I 
100 

Q± Ti = 2s 0c 
I I I II 
I Ill 

I i I I! I! 
I ! I 

I I II 

!Tit 
I ' 

1

111 I 
I 
I 
I 
I 

1000 

OUT Tip 

GND 

OUT Ring 

4- points structure lay-out 

TPI80xxP/TPI120xxP 

1) Connect pins 2, 3, 6 and 7 to ground in 
order to guarantee a good surge current 
capability for long duration disturbances. 

2) In order to take advantage of the "4-points 
structure" of the TPixxxP, the tip and Ring 
lines have to cross through the dev1ce. in this 
case, the device will eliminate the 
overvoltages generated by the parasitic 
inductances of the wiring (Ldi/dt), especially 
for very fast Transients. 

------------l-yl! ~~-~~~~~~g~------------5_/8 
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TPI80xxP/TPI120xxP 

APPLICATION NOTE 

U Interface Protection 

A R or PTC 

TPixx ----t GND 

8 R or PTC 

S Interface Protection 

R or PTC 

R or PTC 

This component use an internal diagram which allows to have symetrical characteristics with a good balanced beha­
viour. 
This topology insures the same breakdown voltage level in positive and negative for differential or common mode 
surge. 

=6/=8-----------------------~~~ ~~~@~~~~~~~~-------------------------
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ORDER CODE 

TPI {J)l_ 

BIDIRECTIONAL r 
BREAKDOWN VOLTAGE,.__ ___ -' 

MARKING 

Package Type Marking 
SOB TPI8011 TPI80 

TPI12011 TPI120 

Packaging : Products supplied in antistatic tubes. 

PACKAGE MECHANICAL DATA (in millimeters) 
OIL 8 Plastic 

~ w 

fa 
I 84max I 

POOl fW1 

1 

TPI80xxP/TPI120xxP 

2 E 
T -PACKAGE L 1=S0 8 PLASTIC 

2=DIL 8 PLASTIC 

'-----------+VERSION 

Package Type Marking 
DIL8 TPI8012 TPI80 

TPI12012 TPI120 

SO 8 Plastic 

175JTIQK 

-----------~ SCS·THOMSON __________ 7_ta 
.._""'!I o:~m:oo@~r.ffi©ii'OO@l'!!Q~ 
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TPI80xxP/TPI120xxP 

CONNECTION DIAGRAM 
OIL 8 Plastic 

Tip 1 

GND 2 

GND 3 

Ring 4 

8 Tip 

7 GND 

6 GND 

5 Ring 

SO 8 Plastic 

Tip 8 Tip 

GND 7 GND 

GND 6 GND 

Ring 5 Ring 

-81-8 -----------J.:...,I ~~~~mgm:~~G;~------------
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TPP25011 
TPP25012 

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR 
AND CURRENT REGULATION 

FEATURES 

• UNIDIRECTIONAL FUNCTION 
• PROGRAMMABLE BREAKDOWN VOLTAGE 

UP TO 250 V 
• PROGRAMMABLE CURRENT LIMITATION 

FROM 40 mA TO 500 mA 
• HIGH SURGE CURRENT CAPABILITY 

lpp = 30A 1 0/1 000 !lS 
• AVAILABLE IN OIL 8 AND SO 8 PACKAGES. 

DESCRIPTION 

Dedicated to sensitive telecom equipment 
protection, this device can provide both voltage 
protection and current limitation with a very tight 
tolerance. 
The breakdown voltage can be easily 
programmed by using an external zener diode. 
A multiple protection mode can be ' also 
performed when using several zener diodes, 
providing to each line interface an optimized 
protection level. 
The current limiting function is achieved with the 
use of a resistor between the gate and the 
cathode. The value of the resistor will determine 
the level of the desired current. 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17- K20 { 10/700 (lS 1.5 kV 
5/310 (lS 38 A 

VDE 0433 { 10/700 (lS 2 kV 

5/200 (lS 50 A 

CNET { 0.5/700 (lS 1.5 kV 
0.2/310 JlS 38 A 

so 8 
(Plastic) 

SCHEMATIC DIAGRAM 

Gate 

NC 

NC 

Cathode 

OIL 8 
(Plastic) 

Anode 

Anode 

Anode 

Anode 

1/7 
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TPP25011 I TPP25012 

ABSOLUTE RATINGS (limiting values)(- 40°C :o; Tamb :o; +85°C} 

Symbol Parameter Value Unit 

lpp Peak pulse current 10/1000 f.!S 30 A 
5/320 f.!S 40 
2/10 f.!S 75 

ITSM Non repetitive surge peak on-state current tp = 10 ms 5 A 
tp = 1 s 3.5 

dildt Critical rate of rise of on-state current Non repetitive 100 A/f.!S 

dv/dt Critical rate of rise of off-state voltage 67%VBR 5 KV/f.!S 

Tstg Storage and operating junction temperature range -40to+150 oc 
Tj + 150 oc 

% lpp 

1 oo.....--.....--10--'~-5 Pulse waveform 10/1 OOOflS 

50 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth U-a) Junction-to-ambient 

I 
DIL8 125 oc;w 
808 171 oc;w 

-2~-7-----------ih..,l ~~~©IH21l~~~~------------
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TPP25011 I TPP25012 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VRM Stand-off voltage 

VsR Breakdown voltage lpp 

Vso Breakover voltage IT 

IH Holding current I so 

VT On-state voltage @ IT I H. 

I so Breakover current 
1m A 

lpp Peak pulse current 

VG Gate voltage 

IRM 

VT 
v 

IG Firing gate current 

OPERATION WITHOUT GATE ( ooc :o; Tamb :o; 70°C) 

TYPE IRM@VRM VsR@ IR Vso @ leo IH VT c 
max mm max min max min max m'ax 

note 1 note 1 note 2 note 3 

llA I v v I rnA v I rnA I rnA rnA v pF 

TPP250 6 I 60 250 I 1 340 I 15 1 200 180 5 100 

OPERATION WITH GATE ( Tamb = 25°C) 

Types VGN @ IGN =30 mA IG 

min max min max 

note 4 VA-C=100V 

v v rnA rnA 

TPP250 1.05 1.35 5 40 

Nate 1 See the reference test circuit for IH. I so and Vao parameters 
Note 2 Square pulse TP= SOOJ.!S- IT= 1A. 
Note 3 VR = 5 V, F = 1 MHz. 
Note 4 VGN limits are given at the typical IGN value 

----------- t== SGS·THOMSON----------3_17 .. "'!I ~o©oo©I':I1Ji!©'ii'wm:llllo©i0 
651 



TPP25011 I TPP25012 

REFERENCE TEST CIRCUIT FOR IH, leo and Veo parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

_n_ Tp = 20ms 

a Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

• VouTSelection 
- Device with VeR ::; 150 Volt 

- VouT = 250 VRMS, R1 = 140 n. 
- Device with VeR ~ 150 Volt 

- VouT = 480 VRMS, R2 = 240 0. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
1 0/700 p,sec 

Vp =1KV /lpp = 25A 

This is a GO·NOGO Test which allows to confirm the holding current (I H) level in a functional test c1rcuit. 
This test can be performed if the reference test circUit can't be Implemented. 

TEST PROCEDURE : 

' 1) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 
2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 iJ.S. 
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max. 

-~-7-----------------------~~l ~~~~~~~l~~©~-------------------------
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TPP25011 I TPP25012 

APPLICATION CIRCUIT 
Overvoltage protection and current limitation 

PTC 

A 

TPP250 

HOOK 

g--

'----c----.----' G Ra l_ 
r---_,__-c=:::J 

SPEECH 

DIALING 

RINGER 

Q~~ 

Table below gives the tolerance of the limited current lr for each standardized resistor value. 

CURRENT TOLERANCE 
R IT IT 
Q rnA rnA· 

( ±5%) min max 

3.00 338 514 
3.30 308 471 
3.60 283 435 
3.90 261 404 
4.30 238 370 
4.70 218 342 
5.10 201 319 
5.60 184 294 
6.20 166 269 
6.80 152 249 
7.50 138 229 c 
8.20 127 213 
9.10 115 196 

10.10 104 181 
11.00 96 169 
12.00 88 158 
13.00 82 149 
15.00 72 135 + I 

G 
16.00 68 129 Ra 
18.00 61 119 
20.00 55 111 
22.00 50 105 
24.00 47 99 
27.00 42 93 
30.00 38 87 
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TPP25011 I TPP25012 

Ground key telephone set protection 

PTC 

DIALING VZ2 

CIRCUIT 

_l_ 

T 

PROTECTION MODES : 

OFF HOOK= ·Ringer circuit protection is insured with breakdown voltage at 250 V. 

ON HOOK = In dialing mode and in conversation mode, the breakdown voltage of TPP250 can be 
adapted at different levels with two zener diodes. 

ORDER CODE 

TPP 250 

BREAKDOWNVOLTAGE J PACKAGE 
1 =SO 8 PLASTIC 
2=DIL 8 PLASTIC 

VERSION 

-'61_7 ___________ A....,l ~~~©Itl~~:~~©~------------
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MARKING 

Package Type 

SOB TPP2501 1 
DILB TPP25012 

PACKAGE MECHANICAL DATA (in millimeters) 

DIL 8 Plastic 

~ w 
CONNECTION DIAGRAM 

DIL 8 'Plastic 

Gate 

NC 2 

NC 3 

Cathode 4 

Fa_ 
I 8 4ma. ~ 

POOI·FWI 

8 Anode 

7 Anode 

6 Anode 

5 Anode 

Packaging : Products supplied in antistatic tubes. 

TPP25011 I TPP25012 

Marking 

TPP250 
TPP250 

SO 8 Plastic 

• '·'' ·1 • I • I , 1· 
*-+-,....,.."--

I 75 me~. 

SO 8 Plastic 

Gate 8 Anode 

NC 7 Anode 

NC 6 Anode 

Cathode 5 Anode 

-------------------------~,1 ~~~@~~~~~~~~------------------------?_!? 
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FEATURES 

" SINGLE DEVICE PROVIDING : 
DIODE BRIDGE 
BIDIRECTIONAL PROTECTION 

" CROWBAR PROTECTION 
,. PEAK PULSE CURRENT : 

lpp = 30A, 1 0/1 000 !-IS 
" VOLTAGE RANGE FROM 120V to 270V 
" Maximum current : lo = 0.5 

IN ACCORDANCE WITH FOLLOWING 
STANDARDS: 

CCITT K17 - K20 { 10/700 J.lS 1.5 kV 

5/310 J.lS 38 A 

VDE 0433 { 10/700 J.lS 2 kV 

5/200 J.lS 50 A 

CNET { 0.5/700 J.lS 1.5 kV 

0.2/310 J.lS 38 A 

TSixxx85 

TELEPHONE SET INTERFACE 

S016 
(Plastic) 

FUNCTIONAL DIAGRAM 

LINE A 

(+) 

LINE 8 '--------- (-) 

ABSOLUTE RATINGS (limiting values) (-40°C ~ Tamb ~ +85°C) 

Symbol Parameter Value Unit 

lpp Peak pulse current 10/1000 J.lS 30 A 
5/310 J.lS 40 
2/10 J.lS 75 

Ia Maximum current 0.5 A 

ITSM Non repetitive surge peak on-state current tp = 10 ms 5 A 
tp = 1 s 3.5 

dv/dt Critical rate of rise of off-state voltage 67%VBR 5 KV/J.IS 

Tstg Storage and operating junction temperature range -40 to+ 150 oc 
Tj 150 oc 

October 1993 1/4 
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TSixxx85 

THERMAL RESISTANCES 

Symbol Parameter 

Rth O-a) Junction-ambient thermal resistance - mounting on FR4 

ELECTRICAL CHARACTERISTICS 
Tamb = 25'C 

Symbol Parameter 

VRM Stand-off voltage 

VsR Breakdown voltage 

Vso Breakovervoltage 

IH Holdmg current 

VT On-state voltage 

VF Forward Voltage Drop 

Jso Breakover current 

lpp Peak pulse current 

PARAMETERS RELATED TO THE PROTECTION DEVICE 

Types IR @ VRM veo @ IH 

'eo 
max max min 

note1 note1 

llA v v mA 
TSI120B5 1 50 180 150 

5 120 
TSI150B5 1 50 230 150 

5 150 
TSI180B5 1 50 250 150 

5 180 
TSI200B5 1 50 290 150 

5 200 
TSI270B5 1 50 380 150 

5 270 

PARAMETERS RELATED TO THE DIODE BRIDGE 

Symbol Test conditions 

VF IF= 20mA note 3 
iF= 100mA note 3 

c note 4 

All parameters are tested at 25"C,except where tndicated 
Note 1 : See test condtdtons for Vso, lso, IH parameters 
Note 2 : Square pulse tp = 500 ~s- lr =SA. 
Note 3 : VF ts gtven for one dtode 
Note 4: VR = OV, F = 1MHz. 

Value Unit 

80 oc!W 

lpp -r 
IT -

tso_ ' ______ 1 IH -~: I 

" ' " ' I r I V 
\ VRM /VBO 
VT VBR 

leo vr 

min max max 
note1 note2 

mA mA v 
50 400 8 

50 400 8 

50 400 8 

50 400 8 

50 400 8 

Value Unit 

0.9 v 
1.0 

200 pF 

_21_4 ______________________ l~l ~~~~~~~~~~©~------------------------
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TSixxxB5 

REFERENCE TEST CIRCUIT FOR IH, leo and Vso parameters : 

Transformer 
220V/800V 

SA 

TEST PROCEDURE : 

_n_ Tp = 20ms 

a Pulse Test duration (Tp = 20ms): 
- For Bidirectional devices = Switch K is closed 
- For Unidirectional devices = Switch K is open. 

" VouT Selection 
- Device with VsR :o; 150 Volt 

- VouT = 250 VRMS, R1 = 140 Q. 
Device with VsR ~ 150 Volt 

- VouT = 480 VRMS, R2 = 240 Q. 

FUNCTIONAL HOLDING CURRENT (IH) TEST CIRCUIT = GO - NOGO TEST. 

Vp = 
1KV 

Surge Generator 
10/700 J1SeC 

Vp =1KV /lpp = 25A 

This is a GO-NOGO Test which allows to confirm the holding current (I H) level in a functional test circuit. 
This test can be performed if the reference test circuit can"! be implemented. 

" TEST PROCEDURE : 

I) Adjust the current level at the IH value by short circuiting the AK of the D.U.T. 

2) Fire the D.U.T with a surge Current: lpp = 25A. I 0/700 f.!S. 

3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max. 

------------------------b~l ~i~~~&~~~~~-----------------------3-14 
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TSixxxB5 

PINOUT CONFIGURATION AND LAYOUT RECOMMENDATIONS: 

PINOUT LAYOUT 

NC NC D D 
LINE A LINE B 

LINEA--Q D- LINEB 

(+) (+) D D- (+) 

NC NC D D 
LINE A LINE B D D 

(-) (-) D D-(-) 
NC NC D D 
NC NC D D 

PACKAGE MECHANICAL DATA 

DIM. mm inch 

MIN. TYP. MAX. MIN. TYP. MAX. 

A 1.75 0.069 
a1 0.1 0.2 0.004 0.008 

~ 
a2 1.6 0.063 
b 035 0.46 0.014 0.018 

~~ 
b1 0.19 0.25 0.007 0.010 
c 0.5 0.020 
c1 45" max 

I E I 
D 9.8 10 0.386 0.394 
E 5.8 6.2 0.228 0.244 
e 1.27 0.050 

0 M e3 8.89 0.350 

In n n n n n nrlit"' I F 3.8 4.0 0.150 0.157 
G 4.6 5.3 0.181 0.209 

[o I • L 0.5 1.27 0.020 0.050 
M 0.62 0.024 
s a· max 

uuuuuuuu 

MARKING: LOGO, DATE CODE, DEVICE CODE. 

DEVICE TSI12085 TSI15085 TSI18085 TSI20085 TSI27085 

MARKING TSI120 TSI150 TSI180 TSI200 TSI270 

_41_4 ______________________ £yg ~~~@~~i~~~~------------------------
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PACKAGES 
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mm 
DIM. 

MIN. TYP. MAX. 

A 3.32 

a1 0.51 

B 1.15 1.65 

b 0.356 0.55 

b1 0.204 0.304 

D 10.92 

E 7.95 9.75 

'e 2.54 

e3 7.62 

e4 7.62 

F 6.6 

I 5.08 

L 3.18 3.81 

z 1.52 

z 

inch 

MIN. TYP. 

0.131 

0.020 

0.045 

0.014 

0.008 

0.313 

0.100 

0.300 

0.300 

0.125 

e3 

MAX. 

0.065 

0.022 

0.012 

0.430 

0.384 

0.260 

0.200 

0.150 

0.060 

I· 
z 

OUTLINE AND 
MECHANICAL DATA 

Minidip (0.25) 

E 

·I 

P001W 
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mm 
DIM. 

MIN. TYP. 

a1 0.51 

B 1.39 

b 0.5 

b1 0.25 

D 

E 8.5 

e 2.54 

e3 15.24 

F 

I 

L 3.3 

z 1.27 

b z 

664 

inch 

MAX. MIN. TYP. 

0.020 

1.65 0.055 

0.020 

0.010 

20 

0.335 

0.100 

0.600 

7.1 

5.1 

0.130 

2.54 0.050 

B 

e3 

D 

MAX. 

0.065 

0.787 

0.280 

0.201 

0.100 

e 
z 

.I 

3 

OUTLINE AND 
MECHANICAL DATA 

DIP14 

_. b1 

I· 
E 

·I 

P001A 



mm 
DIM. 

MIN. TYP. MAX. 

a1 0.51 

B 0.77 1.65 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 17.78 

F 7.1 

I 5.1 

L 3.3 

z 1.27 

z 

inch 

MIN. TYP. 

0.020 

0.030 

0.020 

0.010 

0.335 

0.100 

0.700 

0.130 

e3 

D.-

MAX. 

0.065 

0.787 

0.280 

0.201 

0.050 

OUTLINE AND 
MECHANICAL DATA 

DIP16 (0.25) 

I· E 

·I 

P001C 
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mm 
DIM. 

MIN. TYP. MAX. 

a1 0.254 

B 1.39 1.65 

b 0.46 

b1 0.25 

D 23.24 

E 8.5 

e 2.54 

e3 20.32 

F 7.1 

I 3.93 

L 3.3 

z 1.27 1.59 

b z 

666 

inch 

MIN. TYP. MAX. 

0.010 

0.055 0.064 

0.018 

0.010 

0.914 

0.335 

0.100 

0.800 

0.280 

0.155 

0.130 

0.050 0.062 

B 

e3 

D 

e 

z 

.I 

OUTLINE AND 
MECHANICAL DATA 

DIP18 (0.25) 

I· 
E 

] 

·I 

POOH 



mm 
DIM. 

MIN. TYP. MAX. 

a1 0.254 

B 1.39 1.65 

b 0.45 

b1 0.25 

D 25.4 

E 8.5 

e 2.54 

e3 22.86 

F 7.1 

I 3.93 

L 3.3 

z 1.34 

z 

inch 

MIN. TYP. 

·0.010 

0.055 

0.018 

0.010 

0.335 

0.100 

0.900 

0.130 

e3 

MAX. 

0.065 

1.000 

0.280 

0.155 

0.053 

z 

OUTLINE AND 
MECHANICAL DATA 

DIP20 (0.25) 

I· 
E 

P001J 
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mm 
DIM. 

MIN. TYP. 

a1 0.63 

b 0.45 

b1 0.23 

b2 1.27 

D 

E 15.2 

e 2.54 

e3 27.94 

F 

I 4.445 

L 3.3 

~ 

668 

inch 

MAX. MIN. TYP. 

0.025 

0.018 

0.31 0.009 

0.050 

32.2 

16.68 0.598 

0.100 

1.100 

14.1 

0.175 

0.130 

e3 

D 

MAX. 

0.012 

1.268 

0.657 

0.555 

~ 
e 

.I 

u... 

OUTLINE AND 
MECHANICAL DATA 

DIP24 (0.25) 

I· 
E 

·I 

P043A 



mm 
DIM. 

MIN. TYP. MAX. 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 37.34 

E 15.2 16.68 

e 2.54 

e3 33.02 

F 14.1 

I 4.445 

L 3.3 

inch 

MIN. TYP. 

0.025 

0.018 

0.009 

0.050 

0.598 

0.100 

1.300 

0.175 

0.130 

e3 

MAX. 

0.012 

1.470 

0.657 

0.555 

u.. 

OUTLINE AND 
MECHANICAL DATA 

DIP28 

I· 
E 

P043D 
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DIM. 

MIN. 

A 12.32 

B 11.43 

0 4.2 

01 2.29 

02 0.51 

E 9.91 

e 

e3 

F 

F1 

G 

M 

M1 

M1 

670 

mm inch 

TYP. MAX. MIN. TYP. MAX. 

12.57 0.485 0.495 

11.58 0.450 0.456 

4.57 0.165 0.180 

3.04 0.090 0.120 

0.020 

10.92 0.390 0.430 

1.27 0.050 

7.62 0.300 

0.46 0.018 

0.71 0.028 

0.101 0.004 

1.24 0.049 

1.143 0.045 

B 

cp 
---- -~---

1 18

19

u.J 000000 

A 

12 

w 

OUTLINE AND 
MECHANICAL DATA 

PLCC28 

02 
01 

I 0 I G (Seating Plane Coplanarity) 0 

M 

P027E 



DIM. 

MIN. 

A 17.4 

B 16.51 

c 3.65 

D 4.2 

d1 2.59 

d2 

E 14.99 

.e 

e3 

F 

F1 

G 

M 

M1 

M1 

~ 

mm inch 

TYP. MAX. MIN. TYP. MAX. 

17.65 0.685 0.695 

16.65 0.650 0.656 

3.7 0.144 0.146 

4.57 0.165 0.180 

2.74 0.102 0.108 

0.68 0.027 

16 0.590 0.630 

1.27 0.050 

12.7 0.500 

0.46 0.018 

0.71 0.028 

0.101 0.004 

1.16 0.046 

1.14 0.045 

8 

cb 38 

................................. +--·---.. ·--------·----·-.. ··-.. ·--

! 

I 
' 
1 

29 

28 Ill 
DDDDDA DODD~ 
18 

OUTLINE AND 
MECHANICAL DATA 

PLCC44 

c 

d1 

[QJ G (Seating Plane Coplanarity) D 

M 

P027B 
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mm 
DIM. 

MIN. TYP. 

A 

A1 0.25 

A2 2.55 2.80 

B 0.35 

c 0.13 

0 16.95 17.20 

01 13.90 14.00 

02 10.00 

e 1.00 

E 16.95 17.20 

E1 13.90 14.00 

E2 10.00 

F 1.60 

K 

L 0.65 0.80 

MAX. MIN. 

3.40 

0.01 

3.05 0.10 

0.50 0.014 

0.23 0.005 

17.45 0.667 

14.10 0.547 

17.45 0.667 

14.10 0.547 

0°(min.), 7°(max.) 

0.95 0.025 

inch 

TYP. 

0.11 

0.677 

0.551 

0.394 

0.039 

0.677 

0.551 

0.394 

0.063 

0.031 

MAX. 

0.134 

0.12 

0.020 

0.009 

0.687 

0.555 

0.687 

0.555 

0.037 

OUTLINE AND 
MECHANICAL DATA 

PQFP44 (*) 
(')Advanced information on a new package now in development or undergoing evaluation. Details are subject to change Without not1ce. 

A 

E2 

E1 

E 
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DIM. 
mm 

MIN. TYP. 

A 

A1 0.25 

A2 2.55 2.80 

B 0.30 

c 0.13 

D 16.95 17.20 

D1 13.90 14.00 

D2 12.00 

e 0.80 

E 16.95 17.20 

E1 13.90 14.00 

E2 12.00 

F 1.60 

K 

L 0.65 0.80 

MAX. MIN. 

3.40 

0.01 

3.05 0.10 

0.45 0.012 

0.23 0.005 

17.45 0.667 

14.10 0.547 

17.45 0.667 

14.10 0.547 

0°(min.), 7°(max.) 

0.95 0.025 

inch 

TYP. 

0.11 

0.677 

0.551 

0.472 

0.031 

0.677 

0.551 

0.472 

0.063 

0.031 

MAX. 

0.134 

0.12 

O.D18 

0.009 

0.687 

0.555 

0.687 

0.555 

0.037 

r== SGS·1HOMSON .,_., l ~O©rnl@~[!,~©ll'rnl@~O©® 

OUTLINE AND 
MECHANICAL DATA 

PQFP64 (*) 
(•) Advanced information on a new package now in development or undergoing evaluation. Details are subject to change without notice. 

A 

I 
I ---·--·-·!-·---·-·-···· 

I 
E c 

I 
I 

E2 

E1 u. 

E 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

a3 0.65 

b 0.35 

b1 0.19 

c 0.25 

c1 

D 4.8 

E 5.8 

e 1.27 

e3 3.81 

F 3.8 

L 0.4 

M 

s 

8 

674 

MAX. MIN. 

1.75 

0.25 0.004 

1.65 

0.85 0.026 

0.48 0.014 

0.25 0.007 

0.5 0.010 

45° (typ.) 

5.0 0.189 

6.2 0.228 

4.0 0.15 

1.27 0.016 

0.6 

so (max.) 

inch 

TYP. MAX. 

0.069 

0.010 

0.065 

0.033 

0.019 

0.010 

0.020 

0.197 

0.244 

0.050 

0.150 

0.157 

0.050 

0.024 

5 

LL 

OUTLINE AND 
MECHANICAL DATA 

508 

P013M 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0.020 

0.68 

so (max.) 

D 

inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

7 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

5014 

P013G 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 10.1 

E 10.0 

e 1.27 

e3 8.89 

F 7.4 

G 8.8 

L 0.5 

M 

s 

676 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

45° (typ.} 

10.5 0.397 

10.65 0.393 

7.6 0.291 

9.15 0.346 

1.27 0.020 

0.75 

so (max.} 

inch 

TYP. MAX. 

0.104 

0.008 

0.096 

0.019 

0.012 

0.020 

0.413 

0.419 

0.050 

0.350 

0.300 

0.360 

0.050 

0.029 

8 

M 

u.. 

r::::-= SGS·THOMSON A., L lNiilO©ffil@~[L~©'iJ'ffil@[KIJO©® 

OUTLINE AND 
MECHANICAL DATA 

S016L 

P013I 



mm 
DIM. 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

45° (typ.) 

13.0 0.496 

10.65 0.394 

7.6 0.291 

1.27 0.020 

0.75 

so (max.) 

D 

inch 

TYP. MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.020 -

0.510 

0.419 

0.050 

0.450 

0.300 

0.050 

0.030 

u.. 

OUTLINE AND 
MECHANICAL DATA 

S020 

P013L 
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mm inch 
DIM. 

A 

a1 

b 

b1 

c 

c1 

D 

E 

e 

e3 

F 

L 

s 

678 

MIN. TYP. MAX. MIN. TYP. MAX. 

2.65 0.104 

0.1 0.3 0.004 0.012 

0.35 0.49 0.014 0.019 

0.23 0.32 0.009 0.013 

0.5 0.020 

45° (typ.) 

17.7 18.1 0.697 0.713 

10 10.65 0.394 0.419 

1.27 0.050 

16.51 0.65 

7.4 7.6 0.291 0.299 

0.4 1.27 0.016 0.050 

so (max.) 

I' D 'I 

OUTLINE AND 
MECHANICAL DATA 

S028 

L 

~··.I~ 

[~ :]]~ 
P013N 









SALES OFFICES 

EUROPE 
DENMARK 

2730 HERLEV 
Herlev Torv, 4 
Tel (45-44) 94.85 33 
Telex 35411 
Telefax (45-44) 948694 

FINLAND 

LOHJA SF-08150 
Ratakatu, 26 
Tel (358-12) 15511 
Telefax (358-12) 155 66 

FRANCE 
94253 GENTILLY Cedex 
7- avenue Gall1en1- BP 93 
Tel (33-1) 47 40 75 75 
Telex. 632570 STMHQ 
Telefax (33-1) 47 40 7910 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33-88) 75 50 66 
Telefax (33-88) 22 29 32 

GERMANY 

85630 GRASBRUNN 
Breton1scher Ring 4 
Postfach 1122 
Tel (49-89) 460060 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

60327 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telefax. (49-69) 231957 
Teletex 6997689=STVBF 

30695 HANNOVER 51 
Roten burger Strasse 28A 
Tel (49-511) 615960-3 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

90441 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telefax· (49-911) 5980701 

70499 STUTTGART 31 
Mittlerer Pfad 2-4 
Tel (49-711) 13968-0 
Telefax (49-711) 8661427 

ITALY 

20090 ASSAGO (MI) 
V le M1lanof1on- Strada 4- Palazzo N4/A 
Tel (39-2) 57546 1 (10 l1nee) 
Telex 330131 -330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (80' 
V1a R Fuc1n1, 12 
Tel (39-51) 593029 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlonia, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 8444474 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

~~?1~1P~~o~~~~~~l~or, 5~ Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex. 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 

S-16421 KISTA 
Borgarfpdsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 

1218 GRAND-SACONNEX (GENEVA) 
Chem1n Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 

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



AMERICAS 
BRAZIL 
05413 SAO PAULO 
R Henrique Schau mann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391 )11-37988 "UMBR BR" 
Telefax . (55-11) 282-2367 

CANADA 

NEPEAN ONTARIO K2H 9C4 
301 Moodie Dnve Su1te 307 
Tel (613) 829-9944 
Telefax (613) 829-8998 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 
L1ncoln, MA 01773 
Tel (617) 259-0300 
Telefax (617) 259-4421 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville· Tel (205) 533-5995 

Fax (205) 533·9320 

ARIZONA 
Phoenix. Tel (602) 867·6217 

Fax (602) 867·6200 

CALIFORNIA 
Santa Ana- Tel. (714) 957-6018 

Fax (714) 957-3281 
San Jose- Tel (408) 452-8585 

Fax ( 452) 1549 

COLORADO 
Boulder- Tel (303) 449-9000 

Fax (303) 449-9505 

FLORIDA 
Boca Raton- Tel .. (407) 997-7233 

Fax (407) 997-7554 

GEORGIA 
Norcross- Tel. (404) 242-7444 

Fax ( 404) 368-9439 

ILLINOIS 
Schaumburg- Tel (708) 517-1890 

Fax (708) 517-1899 

INDIANA 
Kokomo- Tel. (317) 455-3500 

Fax (317) 455-3400 
Indianapolis- Tel. (317) 575-5520 

Fax· (317) 575-8211 

MICHIGAN 
Livonia- Tel.: (313) 953·1700 

Fax (313) 462-4071 • 

MINNESOTA 
Bloomington- Tel (612) 944-0098 

Fax (612) 944-0133 

NORTH CAROLINA 
Cary - Tel (919) 469-1311 

Fax (919) 469-4515 

NEW JERSEY 
Voorhees- Tel (609) 772-6222 

Fax (609) 772-6037 

NEW YORK 
Poughkeepsie- Tel.: (914) 454-8613 

Fax: (914) 454-1320 

OREGON 
Lake Oswego- Tel (503) 635-7650 

TENNESSEE 
Knoxville- Tel (615) 524-6239 

TEXAS 
Austin - Tel · (512) 502-3020 

Fax (512) 346-6260 
Carrollton- Tel (214) 466·8844 

Fax (214) 466-8130 
Houston- Tel. (713) 376-9936 

Fax (713) 376-9948 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON­
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S A 

PENNSYLVANIA 
Montgomeryville- Tel (215)361-6400 

Fax· (215) 361-1293 

ASIA I PACIFIC 
AUSTRALIA 
NSW 2220 HURTSVILLE 
Su1te 3, Level 7, Ot1s House 
43 Bndge Street 
Tel (61-2) 5803811 
Telefax (61-2) 5806440 

HONG KONG 

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

INDIA 

NEW DELHI110019 
L1a1son Offtce 
3rd Floor, F-Biock 
lnternat1ona1 Trade Tower 
Nehru Place 
Tel (91-11)644-5928/647-9415 
Telex 031-70193 STMIIN 
Telefax (91-11) 6424615 

MALAYSIA 

SELANGOR, PETALING JAYA46200 
Un1t BM-10 
PJ lndustnal Park 
Jalan Kemajuan 12/18 
Tel (03) 758 1189 
Telefax· (03) 758 1179 

PULAU PINANG 10400 
4th Floor- Suite 4-03 
Bangunan FOP-1230 Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 

SEOUL 121 
8th floor Shtnwon Bu1ld1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex· SGSKOR K29998 
Telefax (82-2) 552-1051 

SALES OFFICES 

SINGAPORE 
SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4~20240 

TAIWAN 

TAIPEI 
12th Floor 
325, Sect1on 1 Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 

THAILAND 

BANGKOK 10110 
54 Asoke Road 
Sukhumvtt 21 
Tel (662) 260 7870 
Telelax (662) 260 7871 

JAPAN 
TOKYO 108 
N1ssekt- Takanawa Bid. 4F 
2-18-10 Takanawa 
M1nato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 
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