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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As
used herein:

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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ALPHANUMERICAL INDEX

NPrlr?:er Function Nﬁ%g:er
1N5634,A Series Unidirectional Transils . ...................... Pp = 1500W 29
1N5908 5V Unidirectional Transil ...................... Pp = 1500W 35
1N6040,A Series Bidirectional Transils . ........................ Pp = 1500W 29
1.5KE Series Uni and Bidirectional Transils . ................. Pp = 1500W 41
BZW04 Series Uni and Bidirectional Transils . ................. Pp = 400W 49
BZWO06 Series Uni and Bidirectional Transils . ................. Pp= 600W 57
BZWS50 Series Uni and Bidirectional Transils . ................. Pp = 1500W 65
ITA B1 Series Array of 4 Bidirectional Transils .. ......................... 71
ITA B3 Series Array of 8 Bidirectional Transils .. ......................... 77
ITABVIM3 Array of 18 Bidirectional Transil .. ...... ... ... ... .. ... .. ... 83
ITABV1UA Array of 6 Bidirectional Transil . ............ .. ... ... ..... 87
ITAGV1U3 Array of 8 Bidirectional Transil-. . .............. ... . ... .... 93
L.3100B/B1 Unidirectional programmable suppressor ................... 161
L3121B Dual asymmetrical programmable suppressor ............... 169
LCP150S Dual asymmetrical programmable suppressor ............... 175
LCP1511/12 Dual asymmetrical programmable suppressor ............... 181
LCTA6VIM3 Low capacitance Transilarray ............. ..., 99
LDP24AS Load dump protection, Transil .. ............. ... .. ....... 103
LS5018B Bidirectional Trisil .. ...... .. ... . . . 189
LS5060B Bidirectional Trisil ... ... .. o 189
LS5120B Bidirectional Trisil .. ...... .. . . 189
LVT3V3 3.3V Unidirectional Transil .................... Pp = 600W 109
PBKE Series Uni and bidirectional Transils . ................. Pp= 600W 111
P7T Series Uni and bidirectional Transils . ................. Pp = 700W 119
PL360D 360V Unidirectional Transil .................... Pp = 300W 125
RBO08-40 Reversed battery and overvoltage protector ......... Ir = 40A 131
RBO40-40 Reversed battery and overvoltage protector ......... IF = 40A 135
SA100-230/265 Trisilsurgearrestors . ......... ... ... . ... lpp = 100A 195
SMA4T Series Uni and bidirectional surface mount Transils ... ... Pp = 400W 141
SM5908 5V surface mount unidirectional Transil .......... Pp = 1500W 35
SM6T Series Uni and bidirectional surface mount Transils ...... Pp= 600W 147
SM15T Series Uni and bidirectional surface mount Transils ... ... Pp = 1500W 153
SMLVT3V3 3V3 surface mount unidirectional Transil ......... Pep = 600W 109
SMTHBT200 Dual symmetrical surface mount Trisil ............ lpp= 75A 199
SMTHDTS8 Asymmetrical surface mount Trisil ............... lpp= 75A 207
SMTHDT58/80/120 Asymmetrical surface mount Trisils  .............. lpp= 75A 291
SMTPA Series Surface mount Trisils . .......... .. ... .. ...... Ipp= 50A 215
SMTPB Series Surface mount Trisils . .......... ... .. ... Ipp = 100A 221




ALPHANUMERICAL INDEX

Type . Page
Number Function Number
THBT200S Dual symmetrical Trisil . ....................... lpp= 75A 235
THBT150/200/270 Triple symmetrical Trisils ...................... Ipp = 30A 227
THDT51/65 Dual symmetrical Trisils . ....... ... ........... lpp= 30A 243
THDT58S Dual symmetrical Trisil ........................ lpp= 75A 251
TPA Series Symmetrical Trisils ........... .. .. .. .. ... lpp = 50A 259
TPB Series Symmetrical Trisils . ................ ... ...... Ipp = 100A 265
TPB200S/2455/265S | Trisil surge arrestors . ..............cooiin .. lpp = 100A 271
TPI80xxP/120xxP Trisil tribalanced protectors for ISDN ............. lpp= 30A 275
TPP25011/12 Programmable suppressors .................... lpp = 30A 283
TPU Series Asymmetrical Trisils .......................... lpp= 75A 291
APPLICATION NOTES
GENERAL
App. Note L Page
Number Description Number
AN316 ransil - clamping protection mode 305
AN320 Trisil - crowbar type protection diode 311
AN574 Transil/Trisil comparison 319
AN317 Protection by Transil - how to ensure absolute safety 323
AN575 Calculation of Transil apparent dynamic resistance 325
AN576 PCB layout optimisation 327
AN577 Surface mount device SOD6/15 packaging and soldering method 331
AN578 Power crossing behaviour of line card protection (LCPxxxx) 335
TELECOMMUNICATIONS
App. Note I Page
Number Description Number
AN579 Protection concepts in telecommunications equipment 341
AN580 Voltage to current waveform conversion 347
AN581 Protection standards applicable to terminals 351
AN582 Protection schematics for telephone sets 355
AN583 Protection standards applicable to switching equipment 361
AN584 Protection schematics for switching systems 365
AN585 ISDN interface protection 373
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SELECTION GUIDE

APPLICATION NOTES (contd)

INDUSTRIAL
App. Note i Page
Number Description Number
AN586 Use of Transils as rectifier diodes 379
AN319 Relay drive protection 381
AN587 Transistor protection by Transil 385
AN328 Protect your Triacs 387
AUTOMOTIVE
App. Note _— Page
Number Description Number
AN553 Protection standards applicable to automobiles 393
AN5S54 Choice of protection in automotive applications 401
AN5S55 Automotive protection with the RBOxxx series 407
COMPUTER
App. Note - Page
Number Description Number
AN588 Choosing an ITAxxx requires a system approach 413
AN589 Crosstalk behaviour of ITA25 in RS 232 transmission 423




SELECTION GUIDE







ALPHABETICAL LIST OF SYMBOLS

Capacitance

Junction capacitance (Transil)

Critical rate of rise of off-state voltage (Trisil)
Frequency

Breakover current (Trisil)

Peak forward current

Surge non repetitive forward current (Transil)
Firing gate N current (Trisil)

Firing gate P current (Trisil)

Continuous holding current (Trisil)

Surge non repetitive reverse current
Continuous reverse current

Peak reverse current

On-state current

Surge non repetitive on-state current (Trisil)
Power dissipation

Peak pulse power

Total power dissipation

Thermal resistance

Ambient temperature

Case temperature

Junction temperature

Maximum lead temperature for soldering
Operating temperature (at zero dissipation)
Pulse width

Storage temperature

Breakover voltage (Trisil)

Breakdown voltage

Clamping voltage

Repetitive peak off-state voltage (Transil)
Forward voltage

Forward transient voltage

Gate voltage (Trisil)

Continuous reverse voltage

Reverse gate N voltage (Trisil)

Maximum recommended stand-off voltage
On-state voltage

Thermal impedance

Temperature coefficient of V(gg) (Transil)
Duty cycle of pulse
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SELECTOR GUIDE

TRANSIENT VOLTAGE SUPPRESSOR "TRANSIL™"
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__SELECTOR GUIDE
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SELECTOR GUIDE
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SELECTOR GUIDE

COMPUTER PROTECTION

DEVICE FUNCTION MAIN PARAMETER VALUES PACKAGE
POWER SUPPLY PROTECTION
R — B -
LVT3V3 ‘[UNIDIRECTIONAL TRANSIL Vau = 3.3 Volt CB417 |
! | |
SMLVT3V3 ; UNIDIRECTIONAL TRANSIL | Viam = 3.3 Volt S0ODs
1N5908 1[UNIDIRECT:ONAL TRANSIL Vam = 5 Volt CB429
|
SM5908 {UNIDlRECTlONAL TRANSIL Vrm = 5 Volt SOD15
! i
DATA LINE INTERFACE PROTECTION = TRANSIL ARRAYS |
_ f e
ITABV1U1 6 x UNIDIRECTIONAL TRANSIL Vgr = 6.1 Volt SO8
ITABV1U3 |8 x UNIDIRECTIONAL TRANSIL Vagr = 6.1 Volt S020 |
ITABVIM3 ; 18 x UNIDIRECTIONAL TRANSIL Ver = 6.1 Volt S0O20 <
LCTABVIM3 ; 18 x UNIDIRECTIONAL TRANSIL Vgr = 6.1 Volt S0O20
I (Low Capacitance) |
ITA...B1 ]‘4 x BIDIRECTIONAL TRANSIL Ver = 6.1 V = 25 Volt % SO8
{ ] |
ITA...B3 ‘8 x BIDIRECTIONAL TRANSIL ; Vgr = 6.1 V = 25 Volt J{ S020
ITA.B4 (1) ‘8 x BIDIRECTIONAL TRANSIL Ver = 6.1 V = 25 Volt DIL20
HTAM1B4 (1) ‘8 x BIDIRECTIONAL TRANSIL 3 x Vggr = 25 Volt, 5 x Var = 25 Volt DiL20
AUTOMOTIVE PROTECTION
DEVICE FUNCTION APPLICATION MAIN PARAMETER VALUES PACKAGE
PL360D TRANSIL IGNITION Var = 360 Volt F126
ALDP24AS TRANSIL DECENTRALISED Vg = 24 Volt AG
LOAD DUMP
DIODE + REVERSED !
ARBO... TRANSIL BATTERY AND IF=8Aorlg=40A | TO220AB
COMBINATION OVERVOLTAGE !
|
ANEW (1) UNDER REQUEST.
4/4
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CROSS REFERENCE

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
1N5635,A 1N5635,A 1NB145,A 1.5KE12CP,CA
‘ ‘ 1N6146,A 1.5KE13CP,CA
l 1N6147,A 1.5KE15CP,CA
1N5665,A 1N5665,A 1N6148,A 1.5KE16CP,CA
1N5908 1N5908 1N6149,A 1.5KE18CP,CA
1N6042,A 1N6042,A 1N6150,A 1.5KE20CP,CA
1N6151,A 1.5KE22CP,CA
1N6152,A 1.5KE25CP,CA
1N6072,A 1N6072,A 1N6153,A 1.5KE27CP,CA
1N6103,A P6KEBVSCP,CA 1N6154,A 1.5KE30CP,CA
1N6104,A P6KE7V5CP,CA 1N6155,A 1.5KE33CP,CA
1N6105,A P6KEBV2CP,CA 1N6156,A 1.5KE36CP,CA
1N6106,A P6KEQV1CP,CA 1N6157,A 1.5KE39CP,CA
1N6107,A P6KE10CP,CA 1N6158,A 1.5KE43CP,CA
1N6108,A P6KE11CP,CA 1N6159,A 1.5KE47CP,CA
1N6109,A P6KE12CP,CA 1N6160,A 1.5KE51CP,CA
1N6110,A P6KE13CP,CA 1N6161,A 1.5KES6CP,CA
1N6111,A P6KE15CP,CA 1N6162,A 1.5KE62CP,CA
1N6112,A P6KE16CP,CA 1N6163,A . 1.5KE68CP,CA -
1N6113,A P6KE18CP,CA 1N6164,A * 1.5KE75CP,CA
1N6114,A P6KE20CP,CA 1N6165,A 1.5KE82CP,CA
1N6115,A P6KE22CP,CA 1N6166,A 1.5KE91CP,CA
1N6116,A PB6KE25CP,CA : 1N6167,A 1.5KE100CP,CA
1N6117,A P6KE27CP,CA 1N6168,A 1.5KE110CP,CA
1N6118,A P6KE30CP,CA 1N6169,A 1.5KE120CP,CA
1N6119,A P6KE33CP,CA 1N6170,A 1.5KE130CP,CA
1N6120,A P6KE36CP,CA 1N6171,A 1.5KE150CP,CA
1N6121,A P6KE39CP,CA 1NB172,A 1.5KE160CP,CA
1N6122,A P6KE43CP,CA 1N6173,A 1.5KE180CP,CA
1N6123,A P6KE47CP,CA 1N6267,A 1.5KE6V8P,A
1N6124,A P6KE51CP,CA 1N6268,A 1.5KE7V5P,A
1N6125,A P6KE56CP,CA 1N6269,A 1.5KE8V2P,A
1N6126,A P6KE62CP,CA 1N6270,A 1.5KE9V1P,A
1N6127,A P6KE68CP,CA 1N6271,A 1.5KE10P,A
1N6128,A P6KE75CP,CA 1N6272,A 1.5KE11P,A
1N6129,A P6KE82CP,CA 1N6273,A 1.5KE12P,A
1N6130,A P6KE91CP,CA 1N6274,A 1.5KE13P,A
1N6131,A P6KE100CP,CA 1N6275,A 1.5KE15P,A
1N6132,A P6KE110CP,CA 1N6276,A . 1.5KE16P,A
1N6133,A P6KE120CP,CA 1N6277,A 1.5KE18P,A
1N6134,A P6KE130CP,CA 1N6278,A 1.5KE20P,A
1N6135,A P6KE150CP,CA 1N6279,A 1.5KE22P,A
1N6136,A P6KE160CP,CA 1N6280,A 1.5KE25P,A
1N6137,A P6KE180CP,CA 1N6281,A 1.5KE27P,A
1N6139,A 1.5KE6VBCP,CA 1N6282,A 1.5KE30P,A
1N6140,A 1.5KE7V5CP,CA 1N6283,A 1.5KE33P,A
1N6141,A 1.5KE8V2CP,CA 1N6284,A 1.5KE36P,A
1N6142,A 1.5KEQV1CP,CA 1N6285,A 1.5KE39P,A
1N6143,A 1.5KE10CP,CA 1N6286,A 1.5KE43P,A
1N6144,A 1.5KE11CP,CA 1N6287,A 1.5KE47P,A
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CROSS REFERENCE

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON

PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
1N6288,A 1.5KE51P,A 1N6302C 1.5KE180P,A
1N6289,A 1.5KE56P,A 1N6303C 1.5KE200CP
1N6290,A 1.5KE62P,A 1N6356 1N5908
1N6291,A 1.5KEB8P,A 1N6373 1N5908
1N6292,A 1.5KE75P,A 1NB6402,A P6KEBVSP,A
1N6293,A 1.5KE82P,A
1N6294,A 1.5KE91P,A
1N6295,A 1.5KE100P A 1N6456,A P6KE400P,A
1N6296,A 1.5KE110P,A 1N6462 P6KEBVBA
1N6297,A 1.5KE120P,A
1N6298,A 1.5KE130P,A
1N6299,A 1.5KE150P,A 1N6468 P6KE62A
1N6300,A 1.5KE160P,A 1N6470 1.5KE6V8A
1N6301,A 1.5KE170P,A
1N6302,A 1.5KE180P A v
1N6303,A 1.5KE200P,A 1N6476 1.5KE62A
1N6268C 1.5KE7V5CP 1SMB6.0,A SM6T6EV8,A
1N6269C 1.5KE8V2CP 1SMB6.5,A SM6T7V5,A
1N6270C 1.5KEQV1CP 1SMB8.5,A SM6T10,A
1N6271C 1.5KE10CP 1SMB10,A SM6T12,A
1N6272C 1.5KE11CP 1SMB13,A SM6T15,A
1N6273C 1.5KE12CP 1SMB16,A SM6T18,A
1N6274C 1.5KE13CP 1SMB24,A SMeT27,A
1N6275C 1.5KE15CP 1SMB26,A SM6T30,A
1N6276C 1.5KE16CP 1SMB28,A SM6T33,A
1N6277C 1.5KE18CP 1SMB33,A SM6T39,A
1N6278C 1.5KE20CP 1SMB58,A SM6TE8,A
1N6279C 1.5KE22CP 1SMB60,A SMeT68,A
1N6280C 1.5KE25CP 1SMB85,A SM6T100,A
1N6281C 1.5KE27CP 1SMB130,A SM6T150,A
1N6282C 1.5KE30CP 1SMB170,A SM6T200,A
1N6283C 1.5KE33CP 1SMC6.0A SM15T6V8,A
1N6284C 1.5KE36CP 1SMC6.5,A SM15T7V5,A
1N6285C 1.5KE39CP 1SMC8.5,A SM15T10,A
1N6286C 1.5KE43CP 1SMC10,A SM15T12,A
1N6287C 1.5KE47CP 1SMC13,A SM15T15,A
1N6288C 1.5KE51CP 1SMC16,A SM15T18,A
1N6289C 1.5KE56CP 1SMC24,A SM15T27,A
1N6290C 1.5KE62CP 1SMC26,A SM15T30,A
1N6291C 1.5KE68CP 1SMC28,A SM15T33,A
1N6292C 1.5KE75CP 1SMC33,A SM15T39,A
1N6293C 1.5KE82CP 1SMC58,A SM15T68,A
1N6294C 1.5KE91P,A 1SMC60,A SM15T68,A
1N6295C 1.5KE100P,A 1.0KE5.0,A 1.5KE6V8P.A
1N6296C 1.5KE110P,A
1N6297C 1.5KE120P,A
1N6298C 1.5KE130P,A 1.0KE170,A 1.5KE200P,A
1N6299C 1.5KE150P,A 1.0KE5.0C,CA 1.5KE6V8BCP,CA
1N6300C 1.5KE160P,A
1N6301C 1.5KE170P,A

(N7 SGS-THOMSON
Y/ icRoriECTROMES

18



CROSS REFERENCE

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
1.0KE170C,CA 1.5KE200CP,CA BR210-120 TPB110B18
1.2KE5.0,A 1.5KEBVSP A BR210-140 TPB130B18
\ BR210-160 TPB150B18
' ' BR210-180 TPB160B18
1.2KE170,A 1.5KE200P,A BR210-200 TPB180B18
1.2KE5.0C,CA 1.5KE6V8CP,CA BR210-220 TPB200B18
l BR210-240 TPB220B18
BR210-260 TPB240B18
1.2KE170C,CA 1.5KE200CP,CA BR210-280 TPB270B18
1.5K11,A 1N5634,A BR211-100 TPA91B18
| | BR211-120 TPA110B18
| BR211-140 TPA130B18
1.5K200,A 1N5665,A BR211-160 TPA150B18 :
1.5KA6.8,A 1.5KE6V8P,A BR211-180 TPA160B18 5
BR211-200 TPA180B18 |
BR211-220 TPA200B18
1.5KA43,A g 1.5KE43P,A BR211-240 TPA220B18
1.5KA6.8C,CA 1.5KE6VBCP,CA BR211-260 TPA240B18
BR211-280 TPA270B18
BR220-100 2 * TPB91B18
1.5KA43C,CA 1.5KE43CP,CA BR220-120 2*TPB110B18
1.5KE6.8,A 1.5KE6V8P,A BR220-140 2* TPB130B18
' ‘ BR220-160 2* TPB150B18
l l BR220-180 2*TPB160B18
1.5KE440,A 1.5KE440P A BR220-200 2*TPB180B18
1.5KE6.8C,CA 1.5KE6V8BCP,CA BR220-220 2* TPB200B18
BR220-240 2* TPB220B18
BR220-260 THBT200S
1.5KA440C,CA 1.5KE440CP,CA BR220-280 2 * TPB270B18
1.5SMC6.8A SM15T6V8A BZWO03-C7V5 BZW04-6V4
| BZW03-C8V2 BZWO04-7V0
BZW03-CoV1 BZW04-7V8
1.5SMC91A SM15T91A BZW03-C10 BZW04-8V5
3A120 TPB91A18 BZWO03-C11 BZW04-9V4
3A133 TPB180A18 BZW03-C12 BZW04-10
3A138 TPB62B18 BZW03-C13 BZW04-11
3A139 TPB75B18 BZW03-C15 BZW04-13
3A140 TPB120B18 BZWO03-C16 BZW04-14
3A143 TPB200B18 BZW03-C18 BZW04-15 ‘
3A249 THDT58S BZW03-C20 BZW04-17 ‘
3A258 THDT58S BZW03-C22 BZW04-19
5KP10,A BZWS50-10 BZW03-C24 BZW04-20
BZWO03-C27 BZW04-23
l BZW03-C30 BZW04-26
5KP110,A BZWS50-100 BZW03-C33 BZW04-28
5KP10C,CA BZW50-10B BZW03-C36 BZW04-31
BZW03-C39 BZW04-33
BZW03-C43 BZW04-37
5KP110C,CA BZW50-100B BZW03-C47 BZW04-40
BR210-100 TPB91B18 BZW03-C51 BZW04-44
37 $5:THOMSON
AR TRONICS

19



CROSS REFERENCE
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573

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
BZWO03-C56 BZW04-48 FP1400,A P6KE280CP,CA
BZWO03-C62 BZW04-53 FP2006,A 1.5KE6VSCP,CA
BZWO03-C68 BZW04-58
BZW03-C75 BZW04-64
BZW03-C82 BZW04-70 FP2275,A 1.5KE280CP,CA
BZW03-C91 BZW04-78 FP3012,A BZW50-10B
BZW03-C100 BZW04-85
BZW03-C110 BZW04-94
BZWO03-C120 BZW04-102 FP3180,A BZW50-180B
BZWO03-C130 BZW04-111 ICT-5 1N5908
BZWO03-C150 BZW04-128 ICTA-5 1N5908
BZWO03-C160 BZW04-136 ITABV1U1 ITA6V1U1
BZW03-C180 BZW04-154 ITABV1U3 ITA6V1U3
BZWO03-C200 BZW04-171 ITA6VIM3 ITA6VIM3
BZW03-C220 BZW04-188 ITA6V5B1 ITA6V5B1
BZWO03-C240 BZW04-213 ITABV5B3 ITA6V5B3
BZWO03-C270 BZW04-239 ITA10B1 ITA10B1
BZW04-5V8,B BZW04-5V8,B } ITA10B3 ITA10B3
i ITA18B1 ITA18B1
| ITA18B3 ITA18B3
BZW04-376,B BZW04-376,B ITA25B1 ITA25B1
BZWO04P5V8,B BZW04P5V8,B ITA25B3 ITA25B3
L3100B L3100B
L3100B1 L3100B1
BZW04P376,B BZW04P376,B L3121B L3121B
BZW06-5V8,B BZW06-5V8,B LCP150S LCP150S
| LCP1511 LCP1511
l LCP1512 LCP1512
BZW06-376,8 BZW06-376,B LCTABVIM3 LCTABVIM3
BZWO06P5V8,B BZWO6P5V8,B LS50188 LS50188
LS5060B LS50608
LS5120B LS5120B
BZWO06P376,B BZWO06P376,B LVT3V3 LVT3V3
BZW50-8V2,B BZW50-8V2,B MPT-5 1N5908
MPTE-5 1N5908
MR2520L LDP24AS
BZW50-180,B BZW50-180,B POSOOEA TPAG8A18
CP2009 1.5KEQV1CP P1050EA TPA82A18
l P1100EA TPA91B18
P1200EA TPA100B18
CP2440 1.5KE440CP P1300EA TPA110B18
CP3012 BZW50-108 P1400EA TPA120B18
P1500EA TPA120A18
P1602AA 2 * TPAB2A18
CP3220 BZW50-100B P1602AB 2 * TPBB2A18
DL2-5,A ITA6V1U3 P2000AA TPA160A18
DLTS-5,A ITABV1U3 P2200AA TPA180B18
FP1006,A PGKE6VSCP,CA P2202AA 2 * TPA91A18
P2202AB 2 * TPBO1A18
P2400AA TPA200B18
SGS-THOMSON
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
P2500AA TPA220B18 P4KE9.1,C BZW04P7V8,B
P2702AA 2 *TPA110A18 P4KE10,C BZWO04P8V5,B
P2702AB 2*TPB110A18 P4KE11,C BZW04P9V4,B ‘
P3000AA TPA240B18 P4KE12,C BZW04P10,B }
P3002AA 2 * TPA120A18 P4KE13,C BZW04P11,B
P3002AB 2 * TPB120A18 P4KE15,C BZW04P13,B
P3300AA TPA270A18 P4KE16,C BZW04P14,B
P4KA6.8,C BZW04P5V8,B P4KE18,C BZW04P15,B
P4KA7.5,C BZW04P6V4,B P4KE20,C BZW04P17,B
P4KA8.2,C BZW04P7V0,B P4KE22,C BZW04P19,B
P4KA9.1,C BZW04P7V8,B P4KE24,C BZwW04P20,B
P4KA10,C BZW04P8V5,B P4KE27,C BZW04P23,B
P4KA11,C BZW04P9V4,B P4KE30,C BZW04P26,B
P4KA12,C BZW04P10,B P4KE33,C BZW04P28,B
P4KA13,C BZW04P11,B P4KE36,C BZW04P31,B
P4KA15,C BZW04P13,B P4KE39,C BZW04P33,B
P4KA16,C BZW04P14,B P4KE43,C BZW04P37,B
P4KA18,C BZWO04P15,B P4KE47,C BZW04P40,B
P4KA20,C BZW04P17,B P4KE51,C BZW04P44,B
P4KA22,C BZW04P19,B P4KES56,C BZW04P48,B
P4KA24,C BZW04P20,B P4KE62,C BZW04P53,B
P4KA27,C BZW04P23,B P4KE68,C BZW04P58,B
P4KA30,C BZW04P26,B P4KE75,C BZW04P64,B
P4KA33,C BZW04P28,B P4KE82,C BZW04P70,B
P4KA36,C BZW04P31,B P4KE91,C BZW04P78,B
P4KA39,C BZW04P33,B P4KE100,C BZW04P85,B
P4KA43,C BZW04P37,B P4KE110,C BZWO04P94,B
P4KA6.8A,CA BZW04-5v8,B P4KE120,C BZW04P102,B
P4KA7.5A,CA BZWO04-6V4,B P4KE130,C BZW04P111,B
P4KA8.2A,CA BZW04-7V0,B P4KE150,C BZW04P128,B
P4KA9.1A,CA BZW04-7V8,B P4KE160,C BZW04P136,B
P4KA10A,CA BZW04-8V5,B P4KE170,C BZW04P145,B
P4KA11A,CA BZW04-9v4,B P4KE180,C BZW04P154,B
P4KA12A,CA BZW04-10,B P4KE200,C BZW04P171,B
P4KA13A,CA BZW04-11,B P4KE220,C BZW04P188,B
P4KA15A,CA BZW04-13,B P4KE250,C BZW04P213,B
P4KA16A,CA BZW04-14,B P4KE300,C BZW04P256,B
P4KA18A,CA BZW04-15,B P4KE350,C BZW04P299,B
P4KA20A,CA BZW04-17,B P4KE400,C BZW04P342,B
P4KA22A,CA BZwW04-19,B P4KE6.8A,CA BZW04-5V8,B
P4KA24A,CA BZW04-20,B P4KE7.5A,CA BZW04-6V4,B
P4KA27A,CA BZW04-23,B P4KE8.2A,CA BZW04-7V0,B
P4KA30A,CA BZW04-26,B P4KE9.1A,CA BZW04-7V8,B
P4KA33A,CA BZWo04-28,B P4KE10A,CA BZW04-8V5,B
P4KA36A,CA BZW04-31,B P4KE11A,CA BZW04-9V4,B
P4KA39A,CA BZW04-33,B P4KE12A,CA BZW04-10,B
P4KA43A,CA BZW04-37,B P4KE13A,CA BZW04-11,B
P4KE6.8,C BZW04P5V8,B P4KE15A,CA BZW04-13,B
P4KE7.5,C BZW04P6V4,B P4KE16A,CA BZW04-14,B
P4KE8.2,C BZW04P7V0,B P4KE18A,CA BZW04-15,B
437 SGS:THOMSON
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
P4KE20A,CA BZW04-17,B P5KE22,A P6KE27P A
P4KE22A,CA BZW04-19,B P5KE24,A PBKE27P A
P4KE24A,CA BZW04-20,B P5KE26,A PBKE30P,A
P4KE27A,CA BZW04-23,B P5KE28,A PBKE33P,A
P4KE30A,CA BZW04-26,B P5KE30,A P6KE36P,A
P4KE33A,CA BZW04-28,B PSKE33,A PBKE39P A
P4KE36A,CA BZW04-31,B P5KE36,A P6KE43P A
P4KE39A,CA BZW04-33,B P5KE40,A P6KE47P,A
P4KE43A,CA BZW04-37,B P5KE43,A P6KE51P,A
P4KE47A,CA BZW04-40,B P5KE45,A P6KE51P,A
P4KE51A,CA BZWO04-44,B P5KE48,A P6KE56P,A
P4KE56A,CA BZW04-48,B P5KE51,A P6KE62P,A
P4KE62A,CA BZW04-53,B P5KE54,A P6KE62P,A
P4KEG8A,CA BZW04-58,B P5KES8,A P6KEG8P,A
P4KE75A,CA BZW04-64,B P5KEB0,A P6KEB8P,A
P4KE82A,CA BZW04-70,B P5KE64,A P6KE75P,A
P4KE91A,CA BZW04-78,B P5KE70,A P6KE82P,A
P4KE100A,CA BZW04-85,B P5KE75,A PBKE91P,A
P4KE110A,CA BZW04-94,B P5KE78,A PEKE9S1P,A
P4KE120A,CA BZW04-102,B P5KE85,A P6KE100P,A
P4KE130A,CA BZwW04-111,B P5KES0,A P6KE110P,A
P4KE150A,CA BZW04-128,B PSKE100,A P6KE120P,A
P4KE160A,CA BZW04-136,B P5KE110,A P6KE130P,A
P4KE170A,CA BZW04-145,B P5KE120,A P6KE150P,A
P4KE180A,CA BZW04-154,B P5KE130,A P6KE150P,A
P4KE200A,CA BZW04-171,B P5KE150,A P6KE180P,A
P4KE220A,CA BZW04-188,B P5KE160,A P6KE180P,A
P4KE250A,CA BZW04-213,B P5KE170,A P6KE200P,A
P4KE300A,CA BZW04-256,B P5KES5.0C,CA P6KE6VBCP,CA
P4KE350A,CA BZW04-299,B P5KE6.0C,CA P6KE6VBCP,CA
P4KE400A,CA BZW04-342,B P5KE6.5C,CA P6KE7V5CP,CA
P4802AB 2 * TPB200B18 P5KE7.0C,CA P6KE8SV2CP,CA
PSKES.0,A PBKE6VSP,A P5KE7.5C,CA P6KE9QV1CP,CA
P5KE6.0,A P6KE6V8SP,A P5KE8.0C,CA P6KESV1CP,CA
P5KE6.5,A P6KE7V5P,A P5KE8.5C,CA P6KE10CP,CA
P5KE7.0,A P6KE8V2P,A P5KE9.0C,CA P6KE11CP,CA
P5SKE7.5,A PBKESV1P,A P5KE10C,CA PB6KE12CP,CA
P5KES8.0,A P6KE9V1P,A P5KE11C,CA P6KE13CP,CA
P5KES8.5,A P6KE10P,A P5KE12C,CA P6KE15CP,CA
P5KE9.0,A PEKE11P,A P5KE13C,CA P6KE15CP,CA
PSKE10,A P6KE12P,A PSKE14C,CA P6KE16CP,CA
P5KE11,A P6KE13P A P5KE15C,CA P6KE18CP,CA
P5KE12,A P6KE15P,A P5KE16C,CA P6KE18CP,CA
PSKE13,A PEKE15P,A P5KE17C,CA P6KE20CP,CA
P5KE14,A PBKE16P,A P5KE18C,CA P6KE22CP,CA
P5KE15,A P6KE18P,A P5KE20C,CA P6KE25CP,CA
P5KE16,A P6KE18P,A P5KE22C,CA P6KE27CP,CA
P5KE17,A P6KE20P,A P5KE24C,CA P6KE27CP,CA
P5KE18,A PBKE22P,A P5KE26C,CA P6KE30CP,CA
P5KE20,A P6KE25P,A P5KE28C,CA P6KE33CP,CA
SGS-THOMSON

MICROELECTRONICS




CROSS REFERENCE

1573

INDUSTRY SGS-THOMSON INDUSTRY 1 SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
P5KE30C,CA P6KE36CP,CA P7T-27,B P7T-27.B
P5KE33C,CA P6KE39CP,CA P7T-43,B P7T-43.B |
P5KE36C,CA P6KE43CP,CA P7T-110,B P7T-110,B
P5KE40C,CA P6KE47CP,CA RBO08-40 | RBO08-40
P5KE43C,CA P6KE51CP,CA RBO40-40 RB040-40
P5KE45C,CA P6KES51CP,CA S5KP10,C BZW50-10,B
P5KE48C,CA P6KE56CP,CA |
P5KE51C,CA P6KE62CP,CA I
P5KE54C,CA P6KE62CP,CA S5KP100,C BZW50-100,B
P5KE58C,CA P6KES8BCP,CA SA5.0,A P6KEBVSP,A
P5KEB0C,CA P6KES8CP,CA SA6.0,A P6KE6VSP,A
P5KE64C,CA P6KE75CP,CA SA6.5,A P6KE7V5P,A
P5SKE70C,CA P6KES2CP,CA SA7.0,A P6KESV2P A
P5KE75C,CA P6KE91CP,CA SA7.5,A PSKESV1P,A
P5KE78C,CA P6KE91CP,CA SA8.0,A PBKESV1P,A
P5KEB5C,CA P6KE100CP,CA SA8.5,A P6KE10P,A
P5KE90C,CA P6KE110CP,CA SA9.0,A P6KE11P,A
PSKE100C,CA P6KE120CP,CA SA10,A P6KE12P,A
P5KE110C,CA P6KE130CP,CA SA11,A P6KE13P,A
P5KE120C,CA P6KE150CP,CA SA12,A P6KE15P,A
P5KE130C,CA P6KE150CP,CA SA13,A P6KE15P A
P5KE150C,CA P6KE180CP,CA SA14.A P6KE16P,A
PSKE160C,CA P6KE180CP,CA SA15,A P6KE18P,A
PSKE170C,CA P6KE200CP,CA SA16,A P6KE18P,A
P6002AB 2 * TPB240A18 SA17,A P6KE20P,A
P6KA6.8,A P6KE6GVEP, A SA18,A P6KE22P,A
l SA20,A P6KE25P,A
SA22,A P6KE27P,A
P6KA43,A P6KE43P,A SA24,A P6KE27P,A
P6KA6.8C,CA P6KE6VSCP,CA SA26,A P6KE30P,A
SA28,A PBKE33P,A
SA30,A P6KE36P,A
P6KA43C,CA P6KE43CP,CA SA33,A P6KE39P,A
P6KE6VS,A PEKE6VSP,A SA36,A P6KE43P,A
SA40,A P6KE47P,A
SA43,A P6KE51P,A
P6KE440,A P6KE440P A SA45.A P6KE51P,A
P6KE6VSC,CA P6KEGVSCP,CA SA48.A P6KE56P,A
] SA51,A P6KE62P,A
I ! SA54.A P6KE62P A
P6KE440C,CA P6KE440CP,CA SA58,A P6KEBSP,A
P6SMB6.8A SM6T6V8A SAB0,A P6KE68P,A
f i SA64,A P6KE75P,A
i SA70,A P6KE82P,A
P6SMB200A SM6T200A SA75.A P6KE91P,A
P7KE10,C P7T-10,B SA78,A P6KE91P,A
SA85,A P6KE100P,A
SA90,A P6KE110P,A
P7KE100,C pP7T-110,B SA100,A P6KE120P, A
P7T-10,B P7T-10,B % SA110,A P6KE130P,A
SGS-THOMSON
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
SA120,A P6KE150P,A SA170C,CA P6KE200CP,CA
SA130,A P6KE150P,A SA100-230 SA100-230
SA150,A PEKE180P,A SA100-265 SA100-265
SA160,A PEKE180P,A SAB5.0 PEKEGV8A
SA170,A PEKE200P,A SAB10 P6KE12A
SA5.1C,CA PBKEBVSCP,CA SAB12 P6KE15A
SA6.0C,CA P6KE6VSCP,CA SAB15 P6KE18A
SA6.5C,CA P6KE7V5CP,CA SAB18 P6KE22A
SA7.0C,CA P6KE8V2CP,CA SAB24 P6KE27A
SA7.5C,CA PBKESV1CP,CA SAB28 PBKE30A
SA8.0C,CA P6KE9V1CP,CA SBL10,C P7T-10,B
SA8.5C,CA P6KE10CP,CA SBL25,C P7T-27,B
SA9.0C,CA P6KE11CP,CA SBL43,C P7T-43,B
SA10C,CA P6KE12CP,CA SBL100,C P7T-110,B
SA11C,CA P6KE13CP,CA SGT06U13 TPB62A12
SA12C,CA P6KE15CP,CA SGT23B13 TPB220B18
SA13C,CA PBKE15CP,CA SGT23U13 TPB220B18
SA14C,CA P6KE16CP,CA SGT27B13 TPB270B18
SA15C,CA P6KE18CP,CA SM5908 SM5908
SA16C,CA P6KE18CP,CA SM4T6V8A,CA SM4T6V8A,CA
SA17C,CA PBKE20CP,CA
SA18C,CA P6KE22CP,CA
SA20C,CA P6KE25CP,CA SM4T220A,CA SM4T220A,CA
SA22C,CA P6KE27CP,CA SM6T6V8A,CA SM6T6V8A,CA
SA24C,CA P6KE27CP,CA
SA26C,CA PBKE30CP,CA
SA28C,CA P6KE33CP,CA SM6T220A,CA SM6T220A,CA
SA30C,CA P6KE36CP,CA SM15T6V8A,CA SM15T6V8A,CA
SA33C,CA P6KE39CP,CA
SA36C,CA P8KE43CP,CA
SA40C,CA P6KE47CP,CA SM15T220A,CA SM15T220A,CA
SA43C,CA P6KE51CP,CA SMBJ6.0,A SM6T6VS,A
SA45C,CA P6KE51CP,CA SMBJ6.5,A SM6T7V5,A
SA48C,CA P6KES6CP,CA SMBJ8.5,A SM6T10,A
SA51C,CA P6KE62CP,CA SMBJ10,A SM6T12,A
SA54C,CA P6KE62CP,CA SMBJ13,A SM6T15,A
SA58C,CA PEKEB8CP,CA SMBJ16,A SM6T18,A
SA60C,CA P6KE68CP,CA SMBJ24,A SMéeT27,A
SA64C,CA P6KE75CP,CA SMBJ26,A SM6T30,A
SA70C,CA P6KE82CP,CA SMBJ28,A SM6T33,A
SA75C,CA PBKE91CP,CA SMBJ33,A SM6ET39,A
SA78C,CA P6KE91CP,CA SMBJ58,A SM6T6E8,A
SA85C,CA P6KE100CP,CA SMBJ60,A SM6TE8,A
SA90C,CA P6KE110CP,CA SMBJ85,A SM6T100,A
SA100C,CA P6KE120CP,CA SMBJ130,A SM6T150,A
SA110C,CA P6KE130CP,CA SMBJ170,A SM6T200,A
SA120C,CA P6KE150CP,CA SMBJ6.5C,CA SMéT7V5C,CA
SA130C,CA P6KE150CP,CA SMBJ8.5C,CA SM6T10C,CA
SA150C,CA P6KE180CP,CA SMBJ10C,CA SM6T12C,CA
SA160C,CA P6KE180CP,CA SMBJ24C,CA SMéT27C,CA
SGS-THOMSON
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
PART NUMBER REPLACEMENT PART NUMBER REPLACEMENT
SMBJ26C,CA SM6T30C,CA THBT15011 THBT15011
SMBJ33C,CA SM6T39C,CA THBT15012 THBT15012
SMCJ6.0,A SM15T6V8,A THBT20011 THBT20011
SMCJ6.5,A SM15T7V5,A THBT20012 THBT20012
SMCJ8.5,A SM15T10,A THBT27011 THBT27011
SMCJ10,A SM15T12,A THBT27012 THBT27012
SMCJ13,A SM15T15,A THDT58S THDTS8S
SMCJ16,A SM15T18,A THDT5111 THDT5111
SMCJ24,A SM15T27,A THDT5112 THDT5112
SMCJ26,A SM15T30,A THDT6511 THDT6511
SMCJ28,A SM15T33,A THDT6512 THDT6512
SMCJ33,A SM15T39,A TISP1082 THDTS8S
SMCJ58,A SM15T68,A TISP3290 THBT200S
SMCJ60,A SM15T68,A TISP4082 TPB62A12
SMCJ85,A SM15T100,A TISP4180 TPB150B12
SMCJ130,A SM15T150,A TISP5160 TPA120A12
SMCJ170,A SM15T200,A TISP5180 TPA150A12
SMCJ6.5C,CA SM15T7V5C,CA TISP5290 TPA200A12
SMCJ8.5C,CA SM15T10C,CA TISP8290 THBT200S
SMCJ10C,CA SM15T12C,CA TISP9180 TPA150A12
SMCJ24C,CA SM15T27C,CA TISP9290 TPA200A12
SMCJ26C,CA SM15T30C,CA TM1030 LCP1511
SMCJ33C,CA SM15T39C,CA TM1060 LCP1511
SMLVT3V3 SMLVT3V3 TPA62A12,A18 TPAG2A12,A18
SMTHBT200 SMTHBT200
SMTHDTS8 SMTHDTS58
SMTHDT80 SMTHDT80 TPA270A12,A18 TPA270A12,A18
SMTHDT120 SMTHDT120 TPA62B12,B18 TPA62B12,B18
SMTPAB2A12,A18 SMTPA62A12,A18 ‘|
TPA270B12,B18 TPA270B12,B18

SMTPA270A12,A18 SMTPA270A12,A18 TPB62A12,A18 TP62A12,A18
SMTPA62B12,B18 SMTPA62B12,B18

l TPB270A12,A18 TPB270A12,A18

SMTPA270B12,B18

SMTPA270B12,B18

TPB62B12,B18

TPB62B12,B18

SMTPB62A12,A18 SMTP62A12,A18 l
l TPB270B12,B18 TPB270B12,B18
SMTPB270A12,A18 SMTPB270A12,A18 TPI8011 TPI8011
SMTPB62B12,B18 SMTPB62B12,B18 TPI8012 TPI8012
TPI12011 TPI12011
TPI12012 TPI12012
SMTPB270B12,B18 SMTPB270B12,B18 TPP25011 TPP25011
SMTPU58 SMTPU58 TPP25012 TPP25012
SMTPU80 SMTPUSO TPU58 TPU58
SMTPU120 SMTPU120 TPU8SO TPUSO
TCM1030 LCP1512 TPU120 TPU120
TCM1060 LCP1512 TVS505 P6KE6VBA
THBT200S THBT200S |
SGS-THOMSON
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INDUSTRY SGS.THOMSON |

PART NUMBER REPLACEMENT
TVS528 P6KE33A
ZP1006,A PEKE6VEP,A
ZP1400,A P6KE400P,A
ZP2006,A 1.5KE6V8P,A
ZP2275,A 1.5KE400P,A
ZP3012A BZW50-10
FP3200A BZW50-180
ZP5027S LDP24AS
ZP5028S LDP24AS
ZP5030S LDP24AS
7z-16 P7T-10,B
22-36 P7T-27,8
77-62 P7T-43,B
ZZ-160 P7T-110,B
zzv-16 P7T-10,8
77v-36 P7T-27,8
zzv-62 P7T-43,8
27Y-160 P7T-110,8

I SGS-THOMSON
Y ICROELECTRONICS

26




TRANSIL DATASHEETS

27






Lyz 2R3 THOMSON

1N5634A/1N5665A
1N6040A/1N6072A

TRANSIL

FEATURES

s PEAK PULSE POWER= 1500 W @ 1ms.
s BREAKDOWN VOLTAGE RANGE :
From 11Vto 200 V.
= UNI AND BIDIRECTIONAL TYPES.
» LOW CLAMPING FACTOR.
e FAST RESPONSE TIME:
Tclamping : 1ps (0 V to VBR).

DESCRIPTION
Transil diodes provide high overvoltage
protecton 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).

DO 13
(Metal Case)

MECHANICAL CHARACTERISTICS

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

s Tinned copper leads.

= High temperature soldering.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 1500 W
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 5 W
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb =25°C 250 A
For Unidirectional types t=10ms
Tst Storage and junction temperature range -65to +175 °C
T, 175 °C
TL Maximum lead temperature for soldering 230 °C
during 10 s.
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THERMAL RESISTANCES
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1573

Symbol Parameter Value Unit
Rth (1) Junction-leads on infinite heatsink 20 °C/W
Rth (j-a) Junction to ambient. on printed circuit. Liead = 10 mm 75 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter
1 -
VRM Stand-off voltage. F :
VBR Breakdown voltage.
S — — — V v N
CL BR
VL Clamping voltage. /
IRM Leakage current @ VRM. \"
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VF < 3.5V @ IF = 100 A.
TYPES IRM@VRM | VBR @ IR |VcL@lpp | VeL@Ipp| oT c
max min nom max max max max typ
L note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional A vV |V \ V mAl V A \ A | 10-4°C| (PF)
1N5634 A 1N6040 A 5/ 94 1105| 11 {116 1 | 156 | 96 | 20.3 | 493 7.5 | 6400
1N5635 A 1N6041 A 5/ 102 |{11.4| 12 [126| 1 | 16.7| 90 | 21.7 | 461 7.8 | 6000
1N5636 A 1N6042 A 5| 11.1 |12.4| 13 [13.7| 1 | 182 | 82 | 23.6 | 423 8.1 5500
1N5637 A 1NB043 A 5| 128 (143 15 [158| 1 | 212 | 71 | 272 | 368 8.4 | 5000
1N5638 A 1N6044 A 5| 136 [152| 16 [16.8| 1 |225| 67 | 289 | 346 8.6 | 4700
1N5639 A 1NB6045 A 5/ 1563 |17.1] 18 [189| 1 |25.2|59.5| 325 | 308 8.8 | 4300
1N5640 A 1N6046 A 5/ 171 |19 |20 | 21 | 1 |27.7| 54 |36.1 | 277 9.0 | 4000
1N5641 A 1N6047 A 5| 18.8 |20.9| 22 [23.1| 1 |30.6| 49 | 39.3| 254 9.2 | 3700
1N5642 A 1N6048 A 5| 205 |22.8| 24 |252| 1 |33.2| 45 | 428 | 234 9.4 | 3500
1N5643 A 1NB6049 A 5| 231 |25.7| 27 |284| 1 |37.5| 40 | 483 | 207 9.6 | 3200
1N5644 A 1N6050 A 5| 256 |28.5| 30 [31.5| 1 |415| 36 | 535 | 187 9.7 | 2900
1N5645 A 1NB051 A 5| 28.2 [31.4| 33 |34.7| 1 45.7 | 33 | 59.0 | 169 9.8 2700
1N5646 A 1N6052 A 5| 30.8 |342| 36 378 1 |49.9| 30 | 643 156 9.9 | 2500
1N5647 A 1N6053 A 5| 333 |37.1| 39 |41.0| 1 |53.9| 28 |69.7| 143 | 10.0 |2400
1N5648 A 1N6054 A 5| 36.8 |40.9| 43 |452| 1 | 593|253 |76.8| 130 | 10.1 |2200
1N5649 A 1NB055 A 5| 40.2 |44.7| 47 |494| 1 | 648|232 | 84 | 119 | 10.1 | 2050
1N5650 A 1N6056 A 5| 436 |485| 51 [536]| 1 | 701|214 | 91 | 110 | 10.2 | 1950
1N5651 A 1N6057 A 5| 47.8 |53.2| 56 |58.8| 1 77 | 19.5| 100 | 100 | 10.3 | 1800
1N5652 A 1N6058 A 5| 53.0 |58.9| 62 |65.1| 1 85 | 17.7 | 111 | 90 10.4 | 1700
1N5653 A 1N6059 A 5| 58.1 |64.6| 68 |71.4| 1 92 | 16.3 | 121 | 83 10.4 | 1550
1N5654 A 1N6060 A 5| 641 |71.3| 75 |788| 1 | 103 | 146 | 134 | 75 10.5 | 1450
1N5655 A 1N6061 A 5/ 701 |77.9| 82 |86.1| 1 | 113 | 133 | 146 | 69 10.5 | 1350
1N5656 A 1N6062 A 5/ 77.8 |186.5| 91 |955| 1 | 125 | 12 | 162 | 62 10.6 | 1250
1N5657 A 1N6063 A 5| 855 |95.0{100|105| 1 | 137 | 11 | 178 | 56 10.6 | 1150
1N5658 A 1N6064 A 5| 940 |105|110|116| 1 | 152 | 99 | 195 | 51 10.7 | 1050
2/ SGS-THOMSON
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1N56/1N60

TYPES IRM@VRM | VBR @ IR |VcL@lpp|VCL@lpp| «oT c

max min nom max max max max typ

note2 10/1000us 8/20us note3 | note4

Unidirectional Bidirectional pnA \i ViV |V mAl V A \ A 104°C | (pF)
1N5659 A 1N6065 A 5, 102 | 114 120|126 1 65 | 9.1 | 212 | 47 10.7 | 1000
1N5660 A 1N6066 A 5| 111 |124|130[137| 1 | 179 | 84 | 230 | 43 10.7 | 950
1N5661 A 1N6067 A 5| 128 {143 150|158 | 1 | 207 | 7.2 | 265 | 38 10.8 | 850
1N5662 A 1N6068 A 5| 136 152|160 /168 1 | 219 | 68 | 282 | 35 10.8 | 800
1N5663 A 1N6069 A 5| 145 |161|170({179| 1 | 234 | 6.4 | 301 | 33 10.8 | 750

| 1N5664 A 1N6070 A 5| 154 1171|180|189| 1 | 246 | 6.1 | 317 | 31.5| 108 | 725
1N5665 A 1N6071 A 5| 171 |[190(200|210| 1 | 274 | 55 | 353 | 28 10.8 | 675
i 1N6072 A 5| 188 |209220(231| 1 | 328 | 46 | 388 | 26 10.8 | 625

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

Figure 1: Power dissipation derating versus
ambient temperature.

% lpp
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100 | S~
80 % i N\ Peak Power
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|
PULSE WAVEFORM 10/1000 us | w\
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Average Power
/ —_ 40% (on infinite heatsink).]| N
0 : L AN
t 20% ] AN
1000 ps Tamb (‘c)
0% | | |
0 20 40 60 80 100 120 140 160 180 200
Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

Note 2 : Pulse test: Tp < 50 ms.

Note 3 : AVer = oT - (Ta - 25) - Veresec).

Note 4 : VR =0V, F=1MHz. For bidirectional types,

capacitance value is divided by 2.
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1N56/1N60

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 us
t=1ms -—eemeemee
t =10 ms
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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 :
AV (BR) = aT (V(BR)) * [Ta -25] * V (BR).

For intermediate voltages, extrapolate the given results.
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1N56/1N60

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 with L jead = 10mm.
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1N56/1N60

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

PACKAGE MECHANICAL DATA

DO 13
Ref Millimeters Inches
min max min max
L G L @by 0.64 0.88 0.025 | 0.035
G notet gD 5.47 5.96 0.215 0.235
note3, L, L, note3 @ D1 1.15 2.54 0.045 0.100
I3 G 7.45 9.06 0.293 0.357
lead1 1 lead2 Gq - 14.47 - 0.570
L 254 41.2 1.000 1.625
L4 - 4.77 - 0.188
b, [@ D notet & D, note2 Db, note1: ( D is substantially constant along the length G.
— I note2: This dimension limits any pinch or seal deformation
along the tabulation.
note3: The lead diameter @ b, is not controlled over zone L1
Weight = 1.45 g.
Packaging : standard packaging is in bulk.
6/6 SGS-THOMSON
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SGS-THOMSON
MICROELECTRONICS

IS74

1N5908
SM5908

TRANSIL

FEATURES

UNDIRECTIONAL TRANSIL DIODE
PEAK PULSE POWER= 1500 W @ 1ms.
REVERSE STAND OFF VOLTAGE =5 V.
LOW CLAMPING FACTOR.

FAST RESPONSE TIME:

Tclamping : 1ps (0 V to VBR)

DESCRIPTION

The 1N5908 and SM5908 are dedicated to the
5-Volt logic circuit protection (TTL and CMOS
technologies). .

Their low clamping voltage at high current level

=

CB429
(Plastic)

SOD15
(Plastic)

MECANICAL CHARACTERISTICS

= Body marked with Logo, Type Code and
Cathode Band.

= Tinned copper leads.

s High temperature soldering.

guarantee excellent protection for sensitive
components.
ABSOLUTE RATINGS (limiting values).
Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb =25°C 1500 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 5 w
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb =25°C 250 A
t=10ms
Tstg Storage and junction temperature range -65t0 + 175 °C
Tj 175 °C
TL Maximum lead temperature for soldering CB429 ! 230 °C
during 10 s. SOD15 l 260 °C
 E— S— 1

1/5
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1N5908/SM5908

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-1) Junction-leads on infinite heatsink CB429 20 °C/W
SOD15 10 °C/W
Junction to ambient. on printed circuit.
Rth (-a) | Liead = 10 mm CB429 75 °C/W
Mounting on standard footprint dimensions. SOD15 75 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter N |
VRM Stand-off voltage. F o
VBR Breakdown voltage.
7 " ;
VoL Clamping voltage. ci /BR v
P VF
IRM Leakage current @ VRM. " T SV
'Rm
Ipp Surge current.
oT Voltage temperature coefficient.
\/r= Earward \Inltana dran .
Ve Forward Voltage drop ipp
VE<35V@IF=100 A
TYPES IRM @ VRM VBR @ IR VcL @ lpp vcL @ lpp vVcL @ Ipp oT
max min max max max max
N 10/1000us 10/1000us 10/1000us note2
LA v v mA v A v A v A | 104°C
1N5908 300 1 7.6 30 8 60 8.5 120 5.7
SMS5908

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

% lpp
100 10ps
PULSE WAVEFORM 10/1000 s
50 f--f-------
0 : t
1000 us
Note 1: For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

Note 2 : AVer = oT+(Ta-25) Veg (25:c).
2/5
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Figure 1: Power dissipation derating versus
ambient temperature
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1N5908/SM5908

Figure 2 : Peak pulse power versus exponential pulse duration.
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Figure 3 : Clamping voltage versus peak pulse current.
exponential waveform t=20pus ...............
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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 :
AV (BR) = oT (V(BR)) * [Ta -25] * V (BR).

For intermediate voltages, extrapolate the given results.
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1N5908/SM5908

Figure 5 : Peak forward voltage drop versus

Figure 4 : Capacitance versus reverse applied
peak forward current.

voltage (typical values).
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Figure 6a/6b : Transient thermal impedance junction-ambient versus pulse duration.

Figure 6b : SOD15 Package.
Mounting on PC board with standard footprint

Figure 6a : CB429 Package.
dimensions.

Mounting on PC board (Liead = 10 mm).
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1N5908/SM5908

ORDER CODE
1N5908 RL SM 5908
PACKAGING:
= Ammopack L Surface
RL = Tape and reel. Mount
MARKING
Package Type Marking Package Type { Marking
CB429 1N5908 1N5908 SOD15 SM5908 MDC
A white band indicates the cathode A white band indicates the cathode
PACKAGE MECHANICAL DATA
CB429 SOD15
E
L G L
Li) lnote1 notet| (L1
,,,,,,, l S L,
LQ bo [} bzv__[ B
Ref Millimeters Inches Ref Millimeters Inches
min max min max min max min max
D bo - 1.06 - 0.042 A 25 3.1 0.098 0.122
2D - 5.1 - 0.20 ai - 0.2 - 0.008
G - 9.8 - 0.386 B 2.9 3.1 0.114 0.122
L 26 - 1.024 - 9] 4.8 5.2 0.190 05200,_(
Lq - 1.27 - 0.050 D 7.6 8.0 0.300 0.315
E 6.3 6.6 0.248 0.259
note1:The diameter & b. is not controlled over zone L;. F 1.3 1.7 0.051 0.067
Weight = 0.85 g. Weight = 0.25 g.

Packaging : Axial Diode CB429 = Products Supplied in Tape and Reel.
SOD15 =Standard packaging is in Film.

5/5
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C— SGS-THOMSON 1.5KE6V8P,A/440P,A
Y/ ICROELECTRONICS 1.5KE6V8CP,CA/440CP,CA

TRANSIL
FEATURES
s PEAK PULSE POWER= 1500 W @ 1ms.
= BREAKDOWN VOLTAGE RANGE :
From 6V8to 440 V.
= UNI AND BIDIRECTIONAL TYPES.
= LOW CLAMPING FACTOR.
= FAST RESPONSE TIME:
Tclamping : 1ps (0 V to VBR).
s UL RECOGNIZED.
CB429
(Plastic)
DESCRIPTION MECHANICAL CHARACTERISTICS
Transil diodes provide high overvoltage = Body marked with : Logo, Date Code, Type
protection by clamping action.  Their Code, and Cathode Band (for unidirectional
instantaneous reponse to transients makes them types only).
particularly suited to protect voltage sensitive = Tinned copper leads.
devices such as MOS Technology and low = High temperature soldering.
voltage supplied IC’s.
ABSOLUTE RATINGS (limiting values)
T
Symbol Parameter L Value Unit |
| |
Pp Peak pulse power dissipation Tamb =25°C 1500 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 5 w
} See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb =25°C 250 A
For Unidirectional types. - t=10 ms
| Tstg Storage and junction temperature range -65t0 + 175 °C
I 175 °C
TL Maximum lead temperature for soldering 230 °C
| during 10 s.
November 1992 1/7




1.5KExx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rih () Junction-leads on infinite heatsink 20 °C/W
Rth (j-a) | Junction to ambient. on printed circuit. Liead = 10 mm 75 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
VRM Stand-off voltage. IF - b
VBR Breakdown voltage.
VoL Clamping voltage.
IRM Leakage current @ VRM. \'
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VF <3.5V@ IF = 100 A.
TYPES IRM@VRM | VBR @ IR |VcL@Ilpp|VcL@Ilpp| oT c
max min nom max max max max | typ
note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional LA ) V]iV| ]V mA|l V A \ A [104°C| (PF)
P 1.5KE6V8P P 1.5KE6V8BCP | 1000| 58 (6.45|6.8 |7.48| 10 | 10.5 | 143 | 13.4 | 746 57 9500
P 1.5KE6V8A P 1.5KE6VBCA | 1000| 58 |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| 75 (825| 10 | 11.3 | 132 | 14.5 | 690 6.1 8500
1.5KE7V5A P 1.5KE7V5CA 500 64 |7.13|75(7.88| 10 | 11.3 | 132 | 14.5 | 690 6.1 8500
1.5KE8V2P 1.5KE8V2CP 200| 7.02 |7.79| 82 |9.02| 10 | 12.1 | 124 | 15,5 | 645 6.5 8000
P 1.5KE8V2A | P 1.5KE8V2CA 200| 7.02 |7.79| 82 |8.61| 10 | 121 | 124 | 155 | 645 6.5 | 8000
1.5KE9V1P 1.5KEQV1CP 50| 7.78 |8.65/9.1| 10 | 1 134 | 112 | 17.1 | 585 6.8 7500
1.5KE9V1A 1.5KE9QV1CA 50| 7.78 |8.65| 9.1 |9.55| 1 13.4 | 112 | 17.1 | 585 6.8 7500
1.5KE10P 1.5KE10CP 10| 855 | 95| 10 | 11 1 145 | 103 | 18.6 | 538 7.3 7000
P 1.5KE10A P 1.5KE10CA 10| 855 | 95| 10 |105| 1 145 | 103 | 18.6 | 538 7.3 7000
1.5KE11P 1.5KE11CP 5/ 94 (105 11 [121] 1 156 | 96 | 20.3 | 493 7.5 6400
1.5KE11A 1.5KE11CA 5 94 |105| 11 |[116] 1 156 | 96 | 20.3 | 493 75 6400
1.5KE12P P 1.5KE12CP 5/ 102 |11.4| 12 [132] 1 | 167 | 90 | 21.7 | 461 7.8 | 6000
P 1.5KE12A P 1.5KE12CA 5| 102 |11.4] 12 |126| 1 16.7 | 90 | 21.7 | 461 7.8 6000
1.5KE13P 1.5KE13CP 5/ 111 |124] 13 [143] 1 182 | 82 | 23.6 | 423 8.1 5500
P 1.5KE13A P 1.5KE13CA 5 111 |(124| 13 [13.7] 1 182 | 82 | 23.6 | 423 8.1 5500
P 1.5KE15P P 1.5KE15CP 5| 128 [143| 15 |165| 1 | 212 | 71 27.2 | 368 84 5000
P 1.5KE15A P 1.5KE15CA 5| 128 [143| 15 {158 1 | 212 | 71 27.2 | 368 84 5000
1.5KE16P 1.5KE16CP 5/ 13.6 [152| 16 |176]| 1 | 225 | 67 | 28.9 | 346 8.6 4700
1.5KE16A 1.5KE16CA 5/ 136 |152| 16 |16.8| 1 | 225 | 67 | 28.9 | 346 8.6 4700
P 1.5KE18P P 1.5KE18CP 5/ 1563 |17.1| 18 |19.8| 1 | 252 | 59.5 | 32.5 | 308 8.8 4300
P 1.5KE18A P 1.5KE18CA 5| 163 |17.1| 18 |189| 1 | 25.2 | 59.5 | 32.5 | 308 8.8 |4300
P 1.5KE20P P 1.5KE20CP 5 171 |19 |20 | 22 | 1 | 277 | 54 | 36.1 | 277 9.0 4000
P 1.5KE20A 1.5KE20CA 5/ 171 | 19 | 20 | 21 1 |27.7| 54 | 36.1 | 277 9.0 4000
1.5KE22P 1.5KE22CP 5/ 188 [209| 22 |242| 1 306 | 49 | 39.3 | 254 9.2 3700

P = Prefered device
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1.5KExx

TYPES IRM@VRM | VBR @ IR |VcL@lpp | VCcL@lpp | oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Unidirectional | Bidirectional | pA \' V| V|V mA|l V A \ A |104°C| (PF)
1.5KE22A 1.5KE22CA 5! 18.8 [209| 22 {231 1 | 306 | 49 | 393 | 254 | 92 |3700
1.5KE24P 1.5KE24CP 5| 205 [22.8| 24 |26.4| 1 | 332 | 45 | 428 | 234 | 9.4 |3500
P 1.5KE24A 1.5KE24CA 5| 205 |22.8) 24 |252| 1 [332 | 45 | 428 | 234 | 94 |3500
P 1.5KE27P 1.5KE27CP 5| 231 (257 27 |29.7| 1 | 375 | 40 | 483 | 207 | 9.6 |3200
1.5KE27A 1.5KE27CA 5| 231 |25.7| 27 |28.4| 1 |375| 40 | 483 | 207 | 9.6 |3200
1.5KE30P P 1.5KE30CP 5/ 256 285/ 30|33 | 1 |415| 36 | 535 | 187 | 9.7 |2900
P 1.5KE30A P 1.5KE30CA 5| 256 |28.5| 30 |315| 1 |415| 36 |535| 187 | 9.7 |2900
P 1.5KE33P | P 1.5KE33CP 5| 282 |31.4| 33 /363 1 | 457 | 33 | 590| 169 | 9.8 |2700
P 1.5KE33A 1.5KE33CA 5| 282 |31.4| 33 (347| 1 | 457 | 33 |59.0| 169 | 9.8 |2700
P 1.5KE36P P 1.5KE36CP 5| 30.8 [34.2] 36 (39.6| 1 | 499 | 30 | 643 | 156 | 9.9 |2500
P 1.5KE36A P 1.5KE36CA 5| 30.8 [34.2| 36 |37.8| 1 | 499 | 30 | 643 | 156 | 9.9 |2500
P 1.5KE39P P 1.5KE39CP 5| 33.3 [37.1] 39 (429 1 | 539 | 28 | 69.7 | 143 | 10.0 |2400
P 1.5KE39A P 1.5KE39CA 5| 33.3 [37.1] 39 |[41.0| 1 | 539 | 28 | 69.7 | 143 | 10.0 | 2400
1.5KE43P 1.5KE43CP 5| 36.8 [40.9| 43 {47.3| 1 | 593 | 253 | 76.8 | 130 | 10.1 |2200
P 1.5KE43A P 1.5KE43CA 5| 36.8 |40.9| 43 |45.2| 1 | 593 | 253 | 76.8 | 130 | 10.1 | 2200
1.5KE47P 1.5KE47CP 5| 40.2 |44.7| 47 |51.7| 1 | 648 | 232 | 84 | 119 | 10.1 |2050
P 1.5KE47A P 1.5KE47CA 5| 40.2 |44.7| 47 |49.4| 1 | 648 | 232 84 | 119 | 10.1 | 2050
1.5KE51P 1.5KE51CP 5| 436 [485| 51 (56.1| 1 | 701 | 214 | 91 | 110 | 102 | 1950
P 1.5KE51A 1.5KE51CA 5| 436 |485| 51 |536] 1 | 701 | 214 | 91 | 110 | 10.2 | 1950
1.5KE56P 1.5KE56CP 5| 47.8 |53.2| 56 |61.6| 1 | 77 | 195 | 100 | 100 | 10.3 | 1800
P 1.5KE56A 1.5KE56CA 5| 47.8 |53.2| 56 |58.8| 1 | 77 | 195 | 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 (646 68 |74.8 1 | 92 | 163 | 121 | 83 | 104 |1550
P 1.5KE68A P 1.5KE68CA 5/ 58.1 (64.6] 68 |71.4| 1 | 92 | 163 | 121 | 83 | 104 |1550
1.5KE75P 1.5KE75CP 5| 64.1 [71.3| 75 (825 1 | 103 | 146 | 134 | 75 | 10.5 | 1450
P 1.5KE75A P 1.5KE75CA 5| 64.1 [71.3| 75 (788 1 | 103 | 146 | 134 | 75 | 10.5 | 1450
P 1.5KE82P P 1.5KE82CP 5| 70.1 (779 82 {90.2| 1 | 113 [ 133 | 146 | 69 | 105 | 1350
P 1.5KE82A P 1.5KE82CA 5| 70.1 |77.9| 82 |86.1| 1 | 113 | 133 | 146 | 69 | 10.5 | 1350
1.5KE9Q1P 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 |865| 91 |955| 1 | 125 | 12 | 162 | 62 | 106 | 1250
1.5KE100P 1.5KE100CP 5/ 855 (95.0{100(110| 1 | 137 | 11 | 178 | 56 | 10.6 | 1150
P 1.5KE100A 1.5KE100CA 5| 855 [95.0/100|105| 1 | 137 | 11 | 178 | 56 | 106 | 1150
1.5KE110P | P 1.5KE110CP 5| 940 [105[110|121| 1 | 152 | 99 | 195 | 51 10.7 | 1050
1.5KE110A 1.5KE110CA 5| 940 [105|110|116| 1 | 152 | 99 | 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 | 91 | 212 | 47 | 10.7 | 1000
1.5KE130P | P 1.5KE130CP 5| 111 [124[130|143| 1 | 179 | 84 | 230 | 43 | 10.7 | 950
P 1.5KE130A | P 1.5KE130CA 5/ 111 |124|130({137| 1 | 179 | 84 | 230 | 43 | 10.7 | 950
1.5KE150P 1.5KE150CP 5| 128 [143|150|165| 1 | 207 | 72 | 265 | 38 | 10.8 | 850
P 1.5KE150A | P 1.5KE150CA 5| 128 |[143|150|158| 1 | 207 | 72 | 265 | 38 | 10.8 | 850
P 1.5KE160P | P 1.5KE160CP 5| 136 |152(160|176| 1 | 219 | 68 | 282 | 35 | 10.8 | 800
P 1.5KE160A | P 1.5KE160CA 5/ 136 [152|160|168| 1 | 219 | 68 | 282 | 35 | 10.8 | 800
1.5KE170P 1.5KE170CP 5| 145 |161|170|187| 1 | 234 | 64 | 301 | 33 | 10.8 | 750
P 1.5KE170A 1.5KE170CA 5| 145 |161|170|179| 1 | 234 | 64 | 301 | 33 | 10.8 | 750
1.5KE180P | P 1.5KE180CP 5| 154 |171|180|198| 1 | 246 | 6.1 | 317 | 315 | 10.8 | 725
P 1.5KE180A | P 1.5KE180CA 5| 154 [171[180|189| 1 | 246 | 6.1 | 317 | 315 | 10.8 | 725
P 1.5KE200P | P 1.5KE200CP 5/ 171 |[190[200|220| 1 | 274 | 55 | 353 | 28 | 10.8 | 675
P 1.5KE200A | P 1.5KE200CA 5| 171 |[190|200|210| 1 | 274 | 55 | 353 | 28 | 10.8 | 675
1.5KE220P | P 1.5KE220CP 5| 188 {209(220(242| 1 | 328 | 46 | 388 | 26 | 10.8 | 625
P 1.5KE220A | P 1.5KE220CA 5| 188 |209|220|231| 1 | 328 | 46 | 388 | 26 | 10.8 | 625
P 1.5KE250P | P 1.5KE250CP 5| 213 |237(250(275| 1 | 344 | 50 | 442 | 23 11 560
P 1.5KE250A | P 1.5KE250CA 5| 213 |237(250|263| 1 | 344 | 50 | 442 | 23 11 560
1.5KE280P 1.5KE280CP 5| 239 |266(280|308| 1 | 384 | 50 | 494 | 20 11 520
1.5KE280A 1.5KE280CA 5| 239 [266[280(294| 1 | 384 | 50 | 494 | 20 11 520
P = Prefered device
Lyy SGS-THOMSON 87
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1.5KExx

TYPES IRM@VRM | VBR @ IR |VcL@Ipp|VeL@Ipp| oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional uA \'/ V| V|V i mA| V A Vi A |10-4rC| (pF)
1.5KE300P P 1.5KE300CP 5| 256 | 285|300 (330 1 414 | 5.0 | 529 19 11 500
P 1.5KE300A 1.5KE300CA 5| 256 |285|300 (315 1 414 | 5.0 | 529 19 11 500
1.5KE320P 1.5KE320CP 5| 273 |304 320|352 | 1 438 | 45 | 564 18 11 460
P 1.5KE320A 1.5KE320CA 5| 273 |304 (320|336 | 1 438 | 45 | 564 18 11 460
P 1.5KE350P P 1.5KE350CP 5| 299 |332|350(385| 1 482 | 4.0 | 618 16 11 430
1.5KE350A 1.5KE350CA 5| 299 |332|350|368| 1 482 | 40 | 618 16 11 430
P 1.5KE400P P 1.5KE400CP 5| 342 |380 (400|440 | 1 548 | 4.0 | 706 14 11 390
1.5KE400A 1.5KE400CA 5| 342 |380|400|420| 1 548 | 4.0 | 706 14 11 390
P 1.5KE440P P 1.5KE440CP 5| 376 |418 440|484 | 1 603 | 3.5 | 776 13 11 360
1.5KE440A 1.5KE440CA 5| 376 |418 440|462 | 1 603 | 3.5 | 776 13 11 360
All parameters tested at 25 °C, except where indicated.
P = Prefered device Flgqre 1: Power dissipation derating versus
ambient temperature
% Ipp 100 % ~ Y
10 us o \\ Peak Power
100 — 80% ~ (on printed circuit). 7|
60% w\
PULSE WAVEFORM 10/1000 s N \\
50 oof-ooeoes o Average Power \
40% (on infinite heatsink). N
- LN
Y t Tamb (‘c) )
1000 ps 0% [
0 20 40 60 80 100 120 140 160 180 200
Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.
Note 2 : Pulse test: Tp < 50 ms.
Note 3 : AVer = oT - (Ta - 25) - Veres-c).
Note 4 : VR =0V, F=1MHz. For bidirectional types,
capacitance value is divided by 2.
47 SGS-THOMSON
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1.5KExx

Figure 2 : Peak pulse power versus exponential pulse duration.
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Figure 3 : Clamping voltage versus ;Seak pulse current.
exponential waveform t = 20 us
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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 otherjunction temperatures by using the following formula :
AV (BR) = o (V(BR)) * [Ta -25] * V (BR).

For intermediate voltages, extrapolate the given results.

(N7 SGS-THOMSON 57
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1.5KExx

Figure 4a : Capacitance versus reverse applied
voltage for unidirectional types (typical values).

Figure 4b : Capacitance versus reverse applied
voltage for bidirectional types (typical values)
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Figure 5 : Peak forward voltage drop versus Figure 6 Transient thermal impedance
peak forward current (typical values for junction-ambient versus pulse duration. For a
unidirectional types). mounting on PC Board with L jead = 10mm.
Note : For units with Var > 200 V
VE is twice than shown.
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1.5KExx

ORDER CODE

1.5 KE 100 C A RL

|

‘ |
1500 W ._§ L L. PACKAGING:
J = Ammopack
BREAKDOWN VOLTAGE « \ RL = Tape and reel.
| > TOLERANCE :
BIDIRECTIONAL +———— A= +/-5%
P = -5%, +10%.

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

PACKAGE MECHANICAL DATA

CB429
Ref |  Millimeters Inches
L min max min max

L G L O bp - 1.06 - 0.042
L1| |note1 notet1| L1 | @b | - 5.1 - 020 |

G - 9.8 - 0.386

L 26 - 1.024 -

| | L4 - 1.27 - 0.050

note1:'i‘he diar;leter QD bz is notyﬁcontrolled over zone’L;

Weight = 0.85 g.

Obo Pbo
Packaging : standard packaging is in tape and reel.

7/7

Ly7 SGS:THOMSON

MICROELECTIR

47






Ly7 RO

BZW04-5V8,B/376,B
BZw04P5V8,B/376,B

TRANSIL

FEATURES

s PEAK PULSE POWER=400 W@ 1ms.

= STAND-OFF VOLTAGE RANGE :
From 5V8to 376 V.

= UNI AND BIDIRECTIONAL TYPES.

» LOW CLAMPING FACTOR.

s FAST RESPONSE TIME:
Tclamping : 1ps (0 V to VBR).

= UL RECOGNIZED

F126
(Plastic)

DESCRIPTION MECHANICAL CHARACTERISTICS
Transil  diodes prowde high  overvoltage » Body marked with : Logo, Date Code, Type
nratantian hy ' Alamnina antian Thair Oadn and Cathada Rand far iinid rr\ r\r\n
PkUlU\.zll\Jl 1 Lly \JlGIII'JII Iy GUUUII rnicn WwUUT dliu vauivuc UGI v I i U\Jl viiai
instantaneous reponse to transients makes them types only).
particularly suited to protect voltage sensitive = Tinned copper leads.
devices such as MOS Technology and low ™ H|gh temperature so|dering.
voltage supplied.IC’s.
ABSOLUTE RATINGS (limiting values)
Eymbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 400 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C | 1.7 w
See note 1 and derating curve Fig 1. [
IFSM Non repetitive surge peak forward current Tamb = 25°C 50 A
For Unidirectional types t=10ms ‘
Tstg Storage and junction temperature range [ -65to0 + 175 °C
T i 175 °C
|
TL Maximum lead temperature for soldering ‘ 230 °C
during 10 s. [
L — |

November 1992

1/7
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BZW04-xx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (1) Junction-leads on infinite heatsink 60 °C/W
Rth (-a) Junction to ambiant. on printed circuit. Liead = 10 mm 100 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
VRM Stand-off voltage. E | t
VBR Breakdown voltage. ;
\"/ \/
VcL Clamping voltage. ¢t BR
N\ [ Y
IRM Leakage current @ VRM. ; \'
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VF<35V@IF=25A.
TYPES Wi@VRM | VBR @ IR VcL@pp | VoL @lpp| aT | C
max min nom max max max max typ
] note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional A \ \'; \' V mA|l V A \'4 A |10-4,C| (PF)
P BZWO04P5V8 | P BZW04P5V8B| 1000| 5.8 |6.45|6.8 |748| 10 | 105 | 38 | 13.4 | 174 5.7 | 3500
BZW04-5V8 BZW04-5V8B 1000| 58 (64568 |714| 10 | 105 | 38 | 134 | 174 5.7 3500
BZWO04P6V4 | P BZW04P6V4B 500| 6.4 |7.13| 75 |825| 10 | 11.3 | 354 | 145 | 160 6.1 3100
BZW04-6V4 BZW04-6V4B 500 6.4 |7.13|75|7.88| 10 | 11.3 | 354 | 145 | 160 6.1 3100
BZW04P7V0 BZW04P7V0B 200| 7.02 |7.79]| 8.2 [9.02| 10 | 121 33 | 15.5 | 148 6.5 2700
BZW04-7V0 BZW04-7V0B 200| 7.02 |7.79| 8.2 (861 10 | 121 33 | 156.5| 148 6.5 2700
BZW04P7V8 BZW04P7V8B 50| 7.78 |865/9.1 |10 | 1 | 134 | 30 | 17.1| 134 6.8 | 2300
BZW04-7V8 BZW04-7V8B 50| 7.78 |8.65| 9.1 |9.55| 1 134 | 30 | 17.1 | 134 6.8 2300
BZW04P8V5 BZW04P8V5B 10| 855 [ 95| 10 | 11 1 145 | 276 | 186 | 124 7.3 2000
BZW04-8V5 BZWO04-8V5B 10| 855 | 95| 10 [10.5] 1 145 | 276 | 186 | 124 7.3 2000
P BZWO04P9V4 BZWO4P9V4.B 5| 94 |105] 11 [121] 1 1566 | 25.7 | 20.3 | 113 7.5 1750
BZW04-9v4 BZW04-9v4B 5/ 94 (105 11 [116]| 1 1566 | 25.7 | 20.3 | 113 75 1750
P BZWO04P10 | P BZW04P10B 5| 102 |11.4| 12 |132| 1 | 167 | 24 | 21.7 | 106 7.8 | 1550
BZwW04-10 BZW04-10B 5| 102 [11.4] 12 |[126]| 1 16.7 | 24 | 21.7 | 106 7.8 1550
P BZWO04P11 P BZW04P11B 5| 111 |124] 13 |143]| 1 182 | 22 | 236 | 97 8.1 1450
BZW04-11 BZW04-11B 5| 111 |124| 13 [13.7| 1 182 | 22 | 236 | 97 8.1 1450
P BZW04P13 | P BZW04P13B 5| 128 |[14.3| 15 |16.5| 1 212 | 19 | 272 | 85 8.4 1200
P BZW04-13 P BZW04-13B 5/ 128 [143]| 15 |158| 1 212 | 19 | 272 | 85 8.4 1200
P BZWO04P14 BZW04P14B 5| 136 |152] 16 {176} 1 225|178 | 289 | 80 8.6 1100
BZW04-14 BZW04-14B 5| 136 |152| 16 |168| 1 | 225 | 178 | 28.9 | 80 86 | 1100
P BZWO04P15 | P BZWO04P15B 5| 153 |17.1| 18 |198] 1 | 252 | 16 | 325 | 71 8.8 975
P BZW04-15 P BZW04-15B 5| 163 [17.1] 18 |189| 1 252 | 16 | 325 | 71 8.8 975
BZWO04P17 BZW04P17B 5| 171 19 | 20 | 22 1 27.7 | 145 | 36.1 64 9.0 850
BZW04-17 BZW04-178B 5/ 171 | 19 | 20 | 21 1 27.7 | 145 | 36.1 64 9.0 850
BZWO04P19 | P BZW04P19B 5/ 188 (209| 22 [24.2| 1 306 | 13 | 393 | 59 9.2 800
P = Prevered device
27 (N7 SGS-THOMSON
Y/ (iCROELECTRONIGS
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BZW04-xx

TYPES IRM@VRM | VBR @ IR (VcL@Ipp|VcL@Ilpp| oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4

3
>

Unidirectional Bidirectional pA \'/ V| V. |V \ A Vi A |104rC| (PF)

BZW04P102 BZW04P102B
BZW04-102 BZW04-102B
BZW04P111 | P BZWO04P111B
BZW04-111 BZW04-111B
P BZW04P128 | P BZW04P128B

102 | 114120132
102 | 114 120|126
111 | 124 {130 | 143
111 | 124 {130 | 137
128 | 143|150 | 165

165 | 24 | 212 | 11 10.7 170
165 | 24 | 212 | 11 10.7 170
179 | 22 | 230 | 10 10.7 165
179 | 22 | 230 | 10 10.7 165
207 | 2.0 | 265 9 10.8 145

BZW04-19 BZW04-19B 5| 18.8 |209| 22 (23.1| 1 | 306 | 13 | 393 | 59 9.2 800
BZW04P20 | P BZW04P20B 5| 20.5 |22.8| 24 |26.4| 1 |[332| 12 | 428 | 54 9.4 725
BZW04-20 BZW04-20B 5/ 20.5 |22.8| 24 (252 1 332 | 12 | 428 | 54 9.4 725
BZW04P23 P BZW04P23B 5| 231 |25.7| 27 |29.7] 1 |375|10.7 | 483 | 48 9.6 625
BZW04-23 BZW04-23B 5| 231 |25.7| 27 |284| 1 |375|10.7.| 483 | 48 9.6 625
P BZW04P26 BZW04P26B 5| 256 |285/30 |33 | 1 |415| 96 | 535 | 43 9.7 575
BZW04-26 BZW04-26B 5| 256 |28.5| 30 [31.5| 1 | 415 | 9.6 ['535| 43 9.7 575
P BZW04P28 P BZW04P28B 5| 28.2 |31.4| 33 |36.3] 1 |457 | 8.8 |59.0| 38 9.8 510
BZW04-28 BZW04-28B 5| 28.2 |31.4| 33 |34.7| 1 | 457 | 88 |59.0| 39 9.8 510
BZW04P31 BZW04P31B 5| 30.8 |34.2| 36 {396 1 499 | 8 |643| 36 9.9 480
P BZW04-31 BZW04-31B 5| 30.8 |[34.2| 36 (378 1 |499 | 8 643 | 36 9.9 480
P BZWO04P33 P BZW04P33B 5| 33.3 |37.1| 39 {429/ 1 (539 | 74 |69.7| 33 10.0 | 450
P BZW04-33 BZW04-33B 5| 33.3 |37.1| 39 |41.0| 1 [539| 74 |69.7| 33 10.0 | 450
BZW04P37 BZW04P37B 5| 36.8 [40.9| 43 {473 1 | 593 | 6.7 | 768 | 30 101 400
BZW04-37 P BZW04-37B 5| 36.8 |{40.9| 43 [45.2| 1 | 593 | 6.7 | 76.8 | 30 10.1 400
BZW04P40 BZW04P40B 5| 40.2 |44.7| 47 |51.7| 1 | 648 | 6.2 84 27 10.1 370
BZW04-40 BZWO04-40B 5| 40.2 |44.7| 47 |49.4| 1 | 648 | 6.2 84 27 10.1 370
BZW04P44 BZW04P44B 5| 43.6 |485| 51 |56.1| 1 | 701 | 5.7 91 25 10.2 | 350
BZWO04-44 BZW04-44B 5| 436 |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 | 52 | 100 | 23 10.3 | 320
P BZW04-48 P BZWO04-48B 5| 47.8 |53.2| 56 |58.8| 1 77 | 52 | 100 | 23 10.3 | 320
BZW04P53 BZW04P53B 5| 53.0 |58.9| 62 [68.2| 1 85 | 4.7 | 111 21 104 | 290
BZW04-53 BZW04-53B 5| 53.0 |58.9| 62 [65.1| 1 85 | 47 | 111 21 104 | 290
P BZW04P58 P BZW04P58B 5| 58.1 [64.6| 68 |74.8| 1 922 | 43 | 121 19 104 | 270
BZW04-58 BZW04-58B 5| 58.1 |64.6| 68 |71.4| 1 92 | 43 | 121 19 104 | 270
BZW04P64 BZW04P64B . 5| 64.1 |71.3| 75 {825 1 | 103 | 3.9 | 134 | 17 105 | 250
P BZW04-64 BZW04-64B 5| 641 |71.3| 75 |788| 1 | 103 | 3.9 | 134 | 17 105 | 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| 701 |779| 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 | 14 106 | 210
BZW04-78 BZW04-78B 5| 77.8 |86.5| 91 [9565| 1 | 125 | 3.2 | 162 | 14 106 | 210
P BZW04P85 P BZW04P85B 5| 855 |95.0{100 110 1 | 137 | 29 | 178 | 13 10.6 | 200
BZW04-85 BZW04-85B 5| 855 |95.0{100({105| 1 | 137 | 29 | 178 | 13 10.6 | 200
BZW04P94 BZW04P94B 5| 940 {105{110 (121 1 | 152 | 26 | 195 | 12 10.7 185
BZW04-94 BZWO04-94B 5| 94.0 |105[110|116| 1 | 152 | 26 | 195 | 12 10.7 185

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

5 1

BZW04-128 BZwW04-128B 128 | 143 | 150|158 207 | 2.0 | 265 9 10.8 145
P BZW04P136 | P BZW04P136B 136 | 152|160 176 219 | 1.8 | 282 8 10.8 140
P BZW04-136 | P BZW04-136B 136 | 152|160 | 168 219 | 1.8 | 282 8 10.8 140
P BZWO04P145 | P BZW04P145B 145 | 161 170|187 234 | 1.7 | 301 | 75 10.8 135
BZWO04-145 BZW04-145B 145 | 161 170|179 234 | 1.7 | 301 | 7.5 10.8 135
BZW04P154 BZWO04P154B 154 | 171 (180|198 246 | 1.6 | 317 7 10.8 125
BZW04-154 BZWO04-154B 154 | 171 180|189 246 | 1.6 | 317 7 10.8 125
BZW04P171 BZWO04P171B 171 | 190 | 200 | 220 274 | 15 | 353 | 6.5 10.8 120
BZW04-171 BZW04-171B 171 | 190|200 | 210 274 | 15 | 353 | 65 10.8 120
BZW04P188 | P BZW04P188B 188 | 209 | 220 | 242 328 | 1.4 | 388 6 10.8 110
BZW04-188 BZW04-188B 188 | 209 | 220 | 231 328 | 1.4 | 388 6 10.8 110
BZW04P213 | P BZW04P213B 213 |237 (250|275 344 | 1.5 | 442 | 52 11 100
BZW04-213 BZW04-213B 213 | 237|250 | 263 344 | 15 | 442 | 52 1" 100
P BZWO04P239 | P BZW04P239B 239 |266 | 280 | 308 384 | 1.5 | 494 | 46 11 95
BZW04-239 BZW04-239B 239 | 266 | 280 | 294 384 | 1.5 | 494 | 46 11 95
P = Prevered device
(57 SGS-THOMSON 87
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BZW04-xx

TYPES IRM@VRM | VBR @ IR |VcL@Ilpp|VcL@Ilpp| «oT c

max min nom max max max max typ

note2 10/1000pus 8/20us note3 | note4

Unidirectional | Bidirectional | uA V |V| V|V imA| Vv A \' A |104°C| (PF)
BZWO04P256 BZW04P256B 5| 256 [285/300(330| 1 | 414 | 12 | 529 | 43 11 90
BZW04-256 BZW04-256B 5| 256 [285|300(315| 1 | 414 | 12 | 529 | 43 11 90
BZW04P273 BZW04P273B 5| 273 |304(320(352| 1 | 438 | 12 | 564 | 4 11 85
BZW04-273 BZW04-273B 5| 273 |304(320(336| 1 | 438 | 12 | 564 | 4 11 85
BZW04P299 | P BZW04P299B 5| 299 [332(350(385| 1 | 482 | 09 | 618 | 37 11 80
P BZWO04-299 | P BZW04-299B 5| 299 |332(350(368| 1 | 482 | 09 | 618 | 37 11 80
BZWO04P342 | P BZW04P342B 5| 342 (380|400|440| 1 | 548 | 09 | 706 | 32 11 75
BZW04-342 | P BZW04-342B 5| 342 (380|400(420| 1 | 548 | 09 | 706 | 32 11 75
P BZWO04P376 | P BZW04P376B 5| 376 |418|440|484| 1 | 603 | 08 | 776 | 3 11 70
BZW04-376 | P BZW04-376B 5| 376 |418|440|462| 1 | 603 | 08 | 776 | 3 11 70

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

Figure 1: Power dissipation derating versus
ambient temperature

P = Prefered device

L)
% Ipp 100 % g ~
100 10 ps 80% \1\ Peak Power
° ~ (on printed circuit). |
60 % w\\
PULSE WAVEFORM 10/1000 us N \\
50 -ofromooe- ! o Average Power
: 40% (on infinite heatsink).| N
: 20% I I \
Y : t Tamb ("c)
1000 ps 0% L1
0 20 40 60 80 100 120 140 160 180 200
Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.
Note 2 : Pulse test: Tp < 50 ms.

Note 3 : AVer = aT - (Ta - 25) * Ver@s<c).

Note 4 : VR =0V, F =1 MHz. For bidirectional types,
capacitance value is divided by 2.
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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 us
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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 :
AV (BR) = oT (V(BR)) * [Ta-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 units with Var > 200 V
VE is twice than shown.

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 jead = 10mm.

Iem (A) ZTHj-a('C/W)
100 L= 100 — -
ETj initial = ———m i
I 25°C > - - T Nl
t 150°C— — — Va E—- -
Vs |
bd
/ o
10 / 10 g
— = % !
’ ’l 1 7 %
1
I [ | |
L 1 l ’ Vem (V) , } t(s)
1 L ] | 1 Lo
0 02040608 1 1.2 1.4 16 1.8 2 0.01 0.1 1 10 100 1000
617 vy SGS-THOMSON
Y/ ICROELEGTRONICS

54



BZW04-xx

ORDER CODE

BZW 04 - 10 B RL

‘/» PACKAGING:
= Ammopack
RL = Tape and reel.

————» BIDIRECTIONAL
t————————»STAND-OFF VOLTAGE

| ] ‘
|
400W | !

TOLERANCE 24—‘
- =+/-5%
P = -5%, +10%.

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

PACKAGE MECHANICAL DATA
F 126 (Plastic).

Packaging : standard packaging is in tape and reel.

Ref Millimeters Inches

min max min max
| L G | L | oD | | @by | 0.76 [79.86 0.029 0.034

L4 note1 note 1 Ly [ 2D 2.95 3.05 0.116 | 0.120

J G | 6.05° 6.35 0.238 0.250

L | 26 - 1.024 -

1l | . Lo - 1.27 - 0.050

L@ by ° sz |notel :Théﬁ;neler < bz is not contlr't;lllrerd over;;l;;ﬁ
Weight = 0.4 g.
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SGS-THOMSON
MICROELECTRONICS

174

BZW06-5V8,B/376,B
BZW06P5V8,B/376,B

TRANSIL

FEATURES

= PEAK PULSE POWER= 600 W @ 1ms.
» STAND-OFF VOLTAGE RANGE :
From 5V81to 376 V.
= UNI AND BIDIRECTIONAL TYPES.
a LOW CLAMPING FACTOR.
s FAST RESPONSE TIME:
Tclamping : 1ps (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)

F126
(Plastic)

MECHANICAL CHARACTERISTICS

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

= Tinned copper leads.

s High temperature soldering.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb =25°C 600 W
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 1.7 w
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb = 25°C 100 A
For Unidirectional types. t=10ms
Tsty Storage and junction temperature range -65to + 175 °C
Tj 175 °C
TL Maximum lead temperature for soldering 230 °C
during 10 s.

1/7
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THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (-1) Junction-leads on infinite heatsink 60 °C/W
Rth (-a) Junction to ambient. on printed circuit. Liead = 10 mm 100 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter i
Ig |--
VRM Stand-off voltage. F ]
VBR Breakdown voltage. ;
VcL Clamping voltage.
IRM Leakage current @ VRM. \
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VF <3.5V@ IF = 50 A.
TYPES IRM@VRM | VBR @ IR |VcL@Ilpp | VcL@Ilpp| «oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional pnA \ VI V| VImAl V A \ A _|104/°C| (pF)
P BZWO06P5V8 | P BZW06P5V8B| 1000| 5.8 |6.45|6.8 |7.48| 10 | 105 | 57 | 13.4 | 298 57 4000
P BZWO06-5V8 | P BZW06-5V8B 1000| 58 |6.45| 6.8 |7.14| 10 | 105 | 57 | 13.4 | 298 57 4000
BZWo06P6V4 BZWO06P6V4B 500| 6.4 |7.13|75|8.25| 10 | 113 | 53 | 145 | 276 6.1 3700
P BZWO06-6V4 BZW06-6V4B 500| 6.4 |(7.13|75|7.88| 10 | 11.3 | 53 | 145 | 276 6.1 | 3700
BZWO06P7V0 BZW06P7VOB| 200| 7.02 |7.79| 82 |9.02| 10 | 121 | 50 | 15.5 | 258 6.5 |3400
BZW06-7V0 | P BZW06-7V0B 200| 7.02 [7.79| 82 ([8.61| 10 | 121 | 50 | 155 | 258 6.5 | 3400
BZWO06P7V8 BZW06P7V8B 50 7.78 [865|9.1 | 10 | 1 134 | 45 | 171 | 234 6.8 3100
BZW06-7V8 BZW06-7V8B 50| 7.78 |8.65| 9.1 |9.55| 1 134 | 45 | 171 | 234 6.8 3100
BZW06P8V5 BZW06P8V5B 10| 855 |95 | 10 | 11 1 145 | 41 18.6 | 215 7.3 2800
BZW06-8V5 BZW06-8V5B 10| 855 | 95| 10 |10.5] 1 145 | 41 18.6 | 215 7.3 2800
P BZWO06P9V4 BZW06P9V4B 5| 94 |105] 11 [12.1] 1 156 | 38 | 20.3 | 197 75 2500
BZW06-9V4 BZW06-9V4B 5/ 94 |105] 11 |[116] 1 156 | 38 | 20.3 | 197 75 2500
P BZWO06P10 BZW06P10B 5/ 102 |11.4] 12 |13.2] 1 167 | 36 | 21.7 | 184 7.8 2300
P BZW06-10 BZW06-10B 5| 102 [11.4| 12 [i26| 1 | 167 | 36 | 21.7 | i84 7.8 | 2300
BZWO06P 11 BZW06P11B 5/ 111 {12.4| 13 [143]| 1 182 | 33 | 23.6 | 169 8.1 2150
BZW06-11 BZW06-11B 5| 11.1 |12.4] 13 |13.7] 1 182 | 33 | 23.6 | 169 8.1 2150
BZW06P13 BZW06P13B 5| 128 [14.3| 15 |165]| 1 | 212 | 28 | 27.2 | 147 8.4 1900
P BZW06-13 P BZWO06-13B 5| 128 |14.3| 15 {158 1 | 212 | 28 | 27.2 | 147 8.4 1900
P BZWO06P14 BZW06P14B 5| 136 |152] 16 |176]| 1 | 225 | 27 | 28.9 | 138 8.6 1800
BZW06-14 BZW06-14B 5| 136 |1562] 16 |168| 1 | 225 | 27 | 28.9 | 138 8.6 1800
P BZWO06P15 | P BZW06P15B 5| 163 (17.1| 18 |198]| 1 | 252 | 24 | 325 | 123 8.8 1600
P BZW06-15 P BZWO06-15B 5| 1563 |17.1] 18 |189| 1 | 2562 | 24 | 325 | 123 8.8 1600
BZW06P17 BZW06P17B 5/ 171 | 19 | 20 | 22 1 (277 | 22 | 36.1 | 111 9.0 1500
BZW06-17 P BZWO06-17B 5/ 171 | 19 | 20 | 21 11277 | 22 | 36.1 | 111 9.0 1500
BZW06P19 BZWo06P19B 5| 188 (20.9| 22 |242| 1 | 306 | 20 | 39.3 | 102 9.2 1350
2/7
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TYPES IRM@VRM | VBR @ IR |VcL@Ilpp|VCcL@lpp| oT c

max min nom max max max © max typ

note2 10/1000us 8/20us note3 | note4

Unidirectional Bidirectional pA \ VIiIVIVimA|l V A ) A 1104rC! (pF)
P BZW06-19 | P BZW06-19B 5| 18.8 |20.9| 22 |231| 1 |[306| 20 |[393 102 | 92 |1350
P BZW06P20 BZWO06P20B 5| 205 |22.8| 24 |26.4| 1 |332| 18 | 428 | 93 9.4 | 1250
BZW06-20 BZW06-20B 5| 20.5 |22.8| 24 |252| 1 |332| 18 | 428 | 93 9.4 | 1250
BZW06P23 BZW06P23B 5| 23.1 |25.7| 27 |29.7| 1 |375| 16 | 483 | 83 9.6 | 1150
P BZW06-23 BZW06-23B 5| 23.1 |257| 27 |284| 1 |375| 16 .| 483 | 83 96 | 1150
P BZW06P26 BZW06P26B 5| 256 (28.5/30 | 33 | 1 | 415|145 |535| 75 9.7 | 1075
P BZW06-26 | P BZW06-26B 5| 256 |28.5| 30 {315/ 1 | 415|145 535 75 9.7 | 1075
BZW06P28 BZWO06P28B 5| 28.2 |31.4| 33 [36.3| 1 | 457 | 13.1 | 59.0 | 68 9.8 | 1000
P BZW06-28 | P BZW06-28B 5| 282 |31.4| 33 |34.7| 1 | 457 |13.1 | 590 | 68 9.8 | 1000
BZWO06P31 BZWO06P31B 5| 30.8 |34.2| 36 [39.6] 1 |499| 12 | 643 | 62 9.9 | 950
P BZW06-31 P BZW06-31B 5| 30.8 |34.2| 36 |37.8| 1 | 499 | 12 | 643 | 62 99 | 950
P BZWO06P33 BZW06P33B 5| 33.3 |37.1] 39 |429] 1 |539|11.1]697| 57 | 10.0 | 900
P BZW06-33 | P BZW06-33B 5| 33.3 (37139 |41.0) 1 |539|11.1 697 | 57 | 100 | 900
BZW06P37 | P BZW06P37B 5| 36.8 |40.9] 43 [47.3| 1 | 593|101 (768 | 52 | 101 | 850
P BZWO06-37 | P BZW06-37B 5| 36.8 |40.9| 43 |452| 1 |593|10.1|768 | 52 | 10.1 | 850
BZWO06P40 BZW06P40B 5| 402 |44.7| 47 |51.7| 1 | 648 | 93 | 84 | 48 | 101 | 800
BZW06-40 BZW06-40B 5| 40.2 |44.7| 47 |494| 1 |648| 93 | 84 | 48 | 10.1 | 800
BZW06P44 BZW06P44B 5| 436 |485| 51 |56.1| 1 | 701 | 86 | 91 | 44 | 102 | 750
BZWO06-44 BZW06-44B 5| 436 |485| 51 [536| 1 | 701 | 86 | 91 | 44 | 102 | 750
BZWOP48 BZWO06P48B 5| 47.8 |53.2| 56 |61.6| 1 | 77 | 7.8 | 100 | 40 | 10.3 | 700
BZW06-48 | P BZW06-48B 5| 47.8 |532| 56 |58.8| 1 | 77 | 7.8 | 100 | 40 | 10.3 | 700
BZWO06P53 BZW06P53B 5| 53.0 |589| 62 (682 1 | 8 | 7.1 | 111 | 36 | 10.4 | 650
BZWO06-53 BZW06-53B 5| 53.0 |589| 62 [651| 1 | 8 | 71 | 111 | 36 | 104 | 650
P BZWO06P58 BZW06P58B 5| 58.1 |64.6| 68 [74.8| 1 | 92 | 65 | 121 | 33 | 104 | 625
BZW06-58 | P BZW06-58B 5| 58.1 |64.6| 68 |71.4| 1 | 92 | 65 | 121 | 33 | 104 | 625
BZWO06P64 BZWO06P64B | 5| 64.1 |71.3| 75 |825| 1 | 103 | 58 | 134 | 30 | 105 | 575
P BZW06-64 BZW06-64B 5| 641 |71.3| 75 |788| 1 | 103 | 58 | 134 | 30 | 105 | 575
BZWO06P70 BZWO06P70B 5| 70.1 |77.9| 82 |90.2| 1 | 113 | 53 | 146 | 27 | 10.5 | 550
BZW06-70 BZWO06-70B 5| 70.1 |77.9| 82 |86.1| 1 | 113 | 53 | 146 | 27 | 105 | 550
BZWO06P78 BZWO06P78B 5| 77.8 |86.5/ 91 {100 1 | 125 | 48 | 162 | 25 | 106 | 525
BZW06-78 BZW06-78B 5| 77.8 |86.5| 91 |955| 1 | 125 | 48 | 162 | 25 | 10.6 | 525
BZW06P85 BZWO06P85B 5| 855 |95.0{100|110| 1 | 137 | 4.4 | 178 | 225 | 10.6 | 500
BZW06-85 BZWO06-85B 5| 855 |95.0{100|105| 1 | 137 | 4.4 | 178 | 225 | 10.6 | 500
BZW06P94 BZWO06P94B 5| 940 [105(110|121| 1 | 152 | 3.9 | 195 | 205 | 10.7 | 470
BZW06-94 BZW06-94B - 5| 94.0 |105/110|116| 1 | 152 | 3.9 | 195 | 20.5 | 10.7 | 470
BZWO06P102 BZW06P102B 5| 102 |114[120|132| 1 | 165 | 3.6 | 212 | 19 | 10.7 | 450
BZW06-102 BZWO06-102B 5| 102 |114|120(126| 1 | 165 | 3.6 | 212 | 19 | 10.7 | 450
BZWO06P111 BZWO06P111B 5| 111 |124|130(143| 1 | 179 | 3.4 | 230 | 175 | 10.7 | 420
BZW06-111 BZW06-111B 5| 111 |124|130|137| 1 | 179 | 3.4 | 230 | 175 | 10.7 | 420
BZWO06P128 BZW06P128B 5| 128 |143|150|165| 1 | 207 | 29 | 265 | 15 | 10.8 | 400
P BZWO06-128 BZWO06-128B 5| 128 |143|150|158| 1 | 207 | 29 | 265 | 15 | 10.8 | 400
BZW06P136 BZWO06P136B 5| 136 (152|160 (176 | 1 | 219 | 27 | 282 | 14 | 10.8 | 380
BZW06-136 BZW06-136B 5| 136 |152|160|168| 1 | 219 | 2.7 | 282 | i4 | 10.8 | 380
BZWO06P145 BZWO06P145B 5| 145 |161 (170|187 | 1 | 234 | 26 | 301 | 13 | 10.8 | 370
BZWO06-145 BZW06-145B 5| 145 |161|170|179| 1 | 234 | 26 | 301 | 13 | 10.8 | 370
BZWO06P154 BZW06P154B 5| 154 |171|180(198| 1 | 246 | 2.4 | 317 | 126 | 10.8 | 360
BZW06-154 BZW0-154B 5| 154 |171(180(189| 1 | 246 | 2.4 | 317 | 126 | 10.8 | 360
BZW06P171 BZWO06P171B 5| 171 |190|200|220| 1 | 274 | 22 | 353 | 11.3 | 10.8 | 350
P BZWO06-171 | P BZW06-171B 5| 171 |[190[200(210| 1 | 274 | 2.2 | 353 | 11.3 | 10.8 | 350
BZWO06P188 BZWO06P188B 5| 188 |209|220(242| 1 | 328 | 2 | 388 |10.3| 10.8 | 330
BZWO06-188 BZW06-188B 5| 188 |209|220 231 | 1 | 328 | 2 | 388 |10.3| 10.8 | 330
BZW06P213 BZWO06P213B 5| 213 |237|250(275| 1 | 344 | 2 |442 | 9 11 310
BZW06-213 BZWO06-213B 5| 213 |237/250(263| 1 | 344 | 2 | 442 | 9 11 310
BZW06P239 BZWOP239B 5| 239 |266/280(308| 1 | 384 | 2 |494 | 8 11 300
BZW06-239 BZW06-239B 5| 239 |266(280(294| 1 | 384 | 2 | 494 | 8 11 300
r"' SGS-THOMSON s/7
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TYPES ﬁRM @VRM | VBR @ IR |VcL@Ilpp|VcL@Ilpp| oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4

Unidirectional Bidirectional A v VI V|V mAl V A \ A |104°C| (PF)

BZW06P256 BZW06P256B 5| 256 |285(300(330| 1 | 414 | 16 | 529 | 7.6 1 290
BZW06-256 BZW06-256B 5| 256 |285(300|315| 1 | 414 | 16 | 529 | 76 11 290
BZW06P273 BZW06P273B 5| 273 |304 320 (352| 1 | 438 | 16 | 564 | 7.1 11 280
BZW06-273 | P BZW06-273B 5| 273 |304(320(336| 1 | 438 | 16 | 564 | 7.1 11 280
BZW06P299 BZW06P299B 5| 299 (332350385 1 | 482 | 16 | 618 | 6.5 11 270
P BZW06-299 BZW06-299B 5| 299 |332(350(368| 1 | 482 | 16 | 618 | 65 1 270
P BZWO06P342 | P BZW06P342B 5| 342 |380(400/440| 1 | 548 | 1.3 | 706 | 5.7 11 360
P BZW06-342 | P BZW06-342B 5| 342 |380(400(420| 1 | 548 | 1.3 | 706 | 5.7 11 360
P BZWO06P376 | P BZW06P376B 5| 376 |418|440|484| 1 | 603 | 1.3 | 776 | 5.2 11 350
P BZW06-376 | P BZW06-376B 5| 376 |418|440/462| 1 | 603 | 13 | 776 | 5.2 11 350

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

Figure 1: Power dissipation derating versus

P = Prefered device )
ambient temperature
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Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

Note 2 : Pulse test: Tp < 50 ms.
Note 3 : AVer = oT - (Ta - 25) - Veresec).

Note 4 : VR =0V, F=1MHz. For bidirectional types,
capacitance value is divided by 2.
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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 us
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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 :
AV (BR) = oT (V(BR)) * [Ta -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 units with Vgr > 200 V
VE is twice 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 jead = 10mm.
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ORDER CODE

BZW 06

|

10 B RL

600 W «

|
L+ PACKAGING:
= Ammopack

TOLERANCE ’ RL = Tape and reel.
oM B% L BIDIREGTIONAL

P = -5%, +10%. L »STAND-OFF VOLTAGE

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

PACKAGE MECHANICAL DATA
F 126 (Plastic).

Ref |  Millimeters Inches
min max min max
L G L D bo 0.76 B 0.86 0.029 0.034
}7 L1 note 1 note 1 L+ oD 2.95 3.05 0.116 0.120
T G 6.05 6.35 0238 | 0.250
L 26 - 1.024 -
! -~ | Lq - 1.27 - 0.050
L J note1:The diameter & b is not controlled over zone L
] P DObao

Weight = 0.4 g.
Packaging : standard packaging is in tape and reel.
(N7 SGS-THOMSON 77
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BZW50-10,B/180,B

TRANSIL

FEATURES

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

From 10V to 180 V.

UNI AND BIDIRECTIONAL TYPES.
LOW CLAMPING FACTOR.

FAST RESPONSE TIME:

Tclamping : 1ps (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 (Ilmltlng values)

AG
(Plastic)

MECHANICAL CHARACTERISTICS

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

Tinned copper leads.

High temperature soldering.

Symbol Parameter T‘ Value \ Unit
— - - T SN |
Pp | Peak pulse power dissipation Tamb = 25°C ‘l 5000 h W
| See note 1 and derating curve Fig 1. |
S — | | _“
P Power dissipation on infinite heatsink Tlead = 75°C ﬂ— 6.5 ’ w
See note 1 and derating curve Fig 1. | Q |
R | ——]
IFSM Non repetitive surge peak forward current | Tamb = 25°C \ 500 [ A
For Umdtrect‘onal types. ‘\ t=10ms ‘ \
S — — i — ,fi
Tstg | Storage and junction temperature range -65t0 +175 ‘ °C
Tj \ 175 °C
TL Maximum lead temperature for soldering 230 °C
during 10's.
1 B - I
November 1992 1/6
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BZWwW50-10,B/180,B

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth () Junction-leads on infinite heatsink 15 °C/W
Rth (-a) Junction to ambient. on printed circuit. Liead = 10 mm 65 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter gl
VRM Stand-off voltage.
VBR Breakdown voltage. VeL VBR
. \ / VRM | VE
VoL Clamping voltage. L i v
IRM Leakage current @ VRM.
Ipp Surge current.
oT Voltage temperature coefficient.
TYPES IRM @ VRM VBR @ IR VeL@ lpp |VeL@ipp| o c
max min  nom max max max max typ
note2 10/1000us | 8/20us note3 | note4
Unidirectional | Bidirectional uA v ) Vv \ mA | V A \ A |104/°C| (pF)
BZW50-10 BZW50-10B 5/ 10 111 | 124 | 136 1 18.8 | 266 | 234 |2564| 7.8 |24000
BZW50-12 BZW50-12B 5| 12 133 | 148 | 16.3 1 22 | 227 | 28 (2143| 84 |18500
BZW50-15 BZW50-15B 5/ 15 | 166 | 185|204 | 1 [269| 186 | 35 [1714| 88 |13500
BZW50-18 BZW50-18B 5| 18 20 | 222 | 244 1 32.2 | 1565 {415 |1446f 92 11500
BZW50-22 BZW50-22B 5| 22 244 | 271 | 298 1 39.4 | 127 | 51 |1177| 96 8500
BZW50-27 BZW50-27B 5| 27 30 {333 (366 | 1 [483|103| 62 | 968 | 9.8 | 7000
BZW50-33 BZW50-33B 5, 33 36.6 | 40.7 | 447 1 59 | 85 | 76 | 789 1.0 5750
BZW50-39 BZW50-39B 5| 39 | 433 | 4841 53 1 69.4| 72 | 90 | 667 | 10.1 4800
BZW50-47 BZW50-47B 5| 47 52 | 57.8 | 636 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 | 104 | 3400
BZW50-68 BZW50-68B 5| 68 756 | 84 | 924 1 121 | 41 | 157 | 382 | 10.5 | 3000
BZW50-82 BZW50-82B 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 | 108 | 1700
BZW50-180 BZW50-180B 5| 180 | 200 | 222 | 244 1 322 | 16 | 410 | 146 | 10.8 | 1500

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

Note 2 : Pulse test: Tp < 50 ms.

Note 3:  AVer=oT - (Ta- 25) - Vanes-o.

Note 4 : VR =0V, F=1MHz. For bidirectional types, capacitance value is divided by 2.
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BZW50-10,8/180.B

Figure 1: Power dissipation derating versus

% lpp ambient temperature
10 pus
100 - ks .
100 % ~J AV
PULSE WAVEFORM 10/1000 s \\\ Peak Power
. -
50 b--f------- 80% ~N (on printed circuit).
! 60% \\
: ™
0 L t Average Power
40% infinite h i
1000 us (on infinite l k). \\
20% J! 1 N
Note 1 : For surges greater than the maximum values, Tamb (°c)
the diode will present a short-circuit Anode - Cathode. 0% | | |

0 20 40 60 80 100 120 140 160 180 200

£ SGS-THOMSON 3/6
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BZW50-10,B/180,B

Figure 2 : Peak pulse power versus exponential pulse duration.

Pp (W)
10E+07 e
S
H Tj initial = 25°C |
B 0 O o o A v it
REII
10E+06 I 5
1
mE
|
N !
100000
] —— H
[‘ 1
10000 LT ] | R -,
i
8 —— - t
N
—T v
1000 £
T Y
TT J‘ [ tp (mS ) EXPO.H
|
100 f | [
0.001 0.01 0.1 1 10 100

Figure 3 : Clamping voltage versus peak pulse current.
exponential waveform t =20 us

t = 1ms
t =
Ver )
1000 - . aaa! T R
T 1 e %P Tj initial = 25°cj
| 100 7
. ]
L wll J
| | 4
B L ! |
! 0 ] 1 —
I BZW e t .
| tr<10pus
T P y L f
| , A T
BZW 50-82 i -1 L _,/ | J
100 B e e = n 28w — J |
1
BZW 50-39 || = |
| | P L MEECC,
= I
I W |
| BZW 50-18 - ad
. I
codotderal ’
AL --17 L i
BZW 50-10 AL - | L !
oL [ ,.‘!...--_‘;'_—- r T_——TJ Ipp (A)
ol LTI R Ll
0.1 1 10 100 1000 10000

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 :
AV BR) = aT (V(BR)) * [Ta -25] * V (BR)-

For intermediate voltages, extrapolate the given results.
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BZW50-10.B/180.B

Figure 4a : Capacitance versus reverse applied
voltage for unidirectional types (typical values).

Figure 4b : Capacitance versus reverse applied
voltage for bidirectional types (typical values)

(pF) C (pF)

100000 o 100000 — S
== Tj=25C -
e = : f=1MHz
= 24W 50.4 e :

: BZW 50-108 | !
10000%’5‘\ 10000 it 108 IR
- - EBZ +
%&B L 1 T
o e
1000 1000 20828 TT———— .
=
rBZw 50.1g ] .
SR T B
LT VR(V)
100/ 100 — —
1 10 100

Figure 6 : Transient thermal impedance
junction-ambient versus pulse duration. For a
mounting on PC Board with L jead = 10mm.

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

Note : For units with Ver > 200 V
Vr is twice than shown.

1M (A) ZTH j-a (‘'C/W )
1000 : e T — : =
== —~— Tj initial e —
‘F = 25°C T o R
—+—— - 175°C— = = T niiiy
; — z i il
100, ‘ 10 o LU
— g i £ : ===
7/ T I 1T
A J 1 f ]J' ‘
10 . bk = 1 A -—JL«—J s
= — = e H i =
. S ! R
i Vem (V) 7 ‘ t(s
L T[T L 0Ll 1l Ahid
0 05 1 15 2 25 3 35 4 45 5 0.01 0.1 1 10 100 1000
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BZw50-10,B/180,B

ORDER CODE

BZW 50 -10 B

5000 W

STAND-OFF VOLTAGE «——— '———— BIDIRECTIONAL.

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

PACKAGE MECHANICAL DATA

AG plastic.
Ref Millimeters Inches
| L _‘_ 5 e L min max min max
note 1Ly Ly note 1 D b2 1.35 1.45 0.053 0.057
B oD - 8 - 0.315
G - 9.8 - 0.354
L 20 - 0.787 -
g e g B 4=t Ly - 1.27 - 0.050
'; note 1 : The lead diameter & bz is not controlled over
G 2| zone Ly
1 note 2 ! note 2 : 20mm minimum between bendings.
- -

Packaging : standard packaging is in bulk.

6/6
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{y7 SGS-THOMSON ITA6V5B1/ITA10B1
YA ickoslECTRONIES  ITA18B1 / ITA25B1

MONOLITHIC TRANSIL® ARRAY FOR DATA LINE PROTECTION

FEATURES

s HIGH SURGE CAPABILITY TRANSIL
ARRAY Ipp =40 A 8/20us

= UP TO 5 BIDIRECTIONAL TRANSIL
FUNCTIONS

s BREAK DOWN VOLTAGE AND MAXIMUM
DIFFERENTIAL VOLTAGE BETWEEN TWO

INPUT PINS :

ITA6V5 =6.5V

ITA10=10V

ITA18 =18V S08
ITA25 =25V (Plastic)

= LOW CLAMPING FACTOR (VCL / VBR) AT
HIGH CURRENT LEVEL

= LOW LEAKAGE CURRENT

= LOW INPUT CAPACITANCE

FUNCTIONAL DIAGRAM

DESCRIPTION
This is a specific transil array for RS232, RS423
interface protection developed in monolithic chip
form in order to provide a high surge capability
and a low clamping voltage
NS
o1 1 [ J 8 GND
IN ACCORDANCE WITH :
o2 2 [ ] 7
- ESD standard :
.IEC 801-2 15kV  5ns/50ns
.IEC 801-4 40A 5ns/50ns /03 3 [ ] 6
.IEC 801-5 1kV  1.2/50us
25A 8/ 20us
. MIL STD 883C - Method 3015-2 voa 4 | 5 eno
Vp = 25kV
C = 150pF e I 1
R= 150Q 1 —
5 s duration T ¢
- Human body test : v
Vp = 4KV 0 & }— EQUIVALENT TO 4 BIDIRECTIONAL TRANSILS
C = 150pF ==c
R = 150Q

1/5

71



ITA6V5B1/ ITA10B1 / ITA18B1 / ITA25B1

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)

Symbol Parameter Value Unit
Ipp Peak pulse current for 8/20 psexponential pulse See note 40 A
12t Wire 12 t value See note 0.6 A2s
Tstg Storage and Junction Temperature Range -55t0 + 150 °C
Tj 125 °C
Note :  For surges greater than the maximum value specified, the %l
input/output will present first a short circuit to the common PP
bus line and after an open circuit caused by the wire. 8us
100 —
Pulse wave form 8/20 us
50 |-foo \
0 I
20 pus !
ELECTRICAL CHARACTERISTICS
Symbol Parameter
1
IRM Leakage Current @ VRM -7 -]
VRM Stand-off Voltage :
s :
VBR| !
VBR Breakdown Voltage IRM - : v
\' Vv
VoL Clamping Voltage RM CL
Ipp Surge Current
C Input Capacitance
Types IRM @ VRM | VBR @ IR | VcL @ Ipp | VCL @ Ipp c1 c2 ol
max min 8/20us max 8/20us max max max
Note 1 Note 1 Note 1 Note 2 | Note 3
uA ' v mA Vv A \' A pF pF | 104/°C
ITABV5B1 50 6.5 1 10 10 12 25 750 550 4
ITA10B1 10 8 10 1 15 10 19 25 570 260 8
ITA18B1 4 15 18 1 25 10 28 25 350 180 9
ITA25B1 4 24 25 1 33 10 38 25 300 100 12

All parameters tested at 25EC, except where indicated.
Note 1 : Between |/O pin and ground.

Note 2 : Between two input Pins at 0 V Bias.
Note 3 : Between two input Pins at Vau.

2/5
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ITA6V5B1/ITA10B1 /ITA18B1 /ITA25B1

Figure1 : Typical Peak pulse power versus
exponential pulse duration.

Pp (W)
ST ——
T T) Initlal = 25°C
rITA25B1 11— ITA18B1
IR AL
1E+03
i SRS
r |TAGV5B‘1“_ ITA10B1 ]
+s02 Ll
i ~
|
i N
1E4+01 I tp (ms) expo

1E-03 1E-02 1E-01 1E+00 1E+01 1E+02

Figure 3 : Peak current Ipc inducing open
circuit of the wire for one input/output versus
pulse duration (typical values).

Figure 2 : Clamping voltage versus peak pulse
current exponential waveform 8/20 us.

Vor (V)
1E+03 oL 1
=T, initial = 25°C % pp
— 100} --»
50L%\
o/ . |
1E+02 e
tr=8us
FITA25B114-1TA18B1 =
T o —
fomeett="1 "'/’
1E+01 = =
EITAGVSB1- ITA10B1
T
lpp (A)
1E+00 ‘ | i HH \PJPIIH
1E-01 1E+00 1E+01 1E+02

Figure 4 : Junction capacitance versus reverse
applied voltage for one input/output (typical
values).

Ipc (RA) C (P
1E+03 e 1E+03 HH T T
exponential waveform I { ‘TH Tj =25°C H
ITA6V5B1 - . 1
E \\ N < f=1MHz
1E+02 \\
=i S| Imato81
=
~ I~
1E+01 T, N | Tl | ITAt18BY
\\\
g
juil TN~ ITA25B1 Vo (V
1E+00 t (ms) 1E+02 \ | '
1E-02 1E-01 1E+00 1E+01 1E+00 1E+01 1E+02
Note :  The curve of the figure 2 is specified for a junction temperature of 25°C before surge.
£ SGS-THOMSON 35
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ITA6V5B1/ ITA10B1/ITA18B1 / ITA25B1

APPLICATION NOTICE

Types Maximum differential voltage between two input pins at 25°C
Vv
ITA6V5B1 6.5
ITA10B1 10
ITA18B1 18
ITA25B1 25

INSTRUCTION GUIDE

This monolithic Transil Array is based on 6 Unidirectional Transils with a common cathode and can be
configurated to offer 4 or 5 bidirectional functions, according to the following customer application.

Figure 5 : Equivalent to 4 Bidirectional Transils

Tiy ™ (T2
o1 1 JB GND
voz 2 | ] 7
vos 3 [H>% |
T3

5 GND

;

Figure 6 : Equivalent to 5 Bidirectional Transils

Tie W _T2
vo1 1 | 8 GND
o2 2 | 7
o3 3 [ 6
voa 4 | 5 1105

4/5
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ARRAY WITH 4 |/Os.

The main application of this device is to be
configurated as a 4, bidirectional Transil Array as
per the Pin-out of Fig 5.

Pins 5 and 8 are connected to ground.
INPUTS/OUTPUTS are from Pin 1 to Pin 4.

Note : The bidirectional function is made with 2
unidirectional Transils. One (T1) is connected to
the INPUT/OUTPUT, the other one (T2) is
connected to the ground (see Fig 5).

Ground is connected via 2 diodes T2 and T3 .
This allows to withstand 2 specified surges on 2
different lines at the same time.

UTILIZATION AS A BIDIRECTIONAL TRANSIL
ARRAY WITH 5 I/Os.

The ITAxxB1 can be used as a 5 bidirectional
Transil Array.

Ground can be connected to any pin (except 6
and 7).

The other pins are used as
OUTPUTS.

The bidirectional function is made with 2
unidirectional Transils T1 and T2. One example
with ground on Pin 8 is shown in Fig 6.

This configuration allows to withstand only one
specified surge at the same time.

INPUTS and

SON




ITA6V5B1 / ITA10B1 / ITA18B1 / ITA25B1

ORDER CODE
ITA 25 B 1
PACKAGE
INTEGRATED
TRANSIL ARRAY > 1=S08 PLASTIC
Vermin o » BIDIRECTIONAL
MARKING
TYPE MARKING
ITAGV5B1 6V5B1
ITA10B1 10B1
ITA18B1 18B1
i ITA25B1 25B1

PACKAGE MECHANICAL DATA (in millimeters)

S08 Plastic

-l 0.63

|
|
il

wu
E <]

2

|
T
h

[
0

o

a— &

[

HHH

0.35
0.45

4.75

4,95

0.185

0.265

04

min.

1.75 max.

Packaging : Products supplied in antistatic tubes.

Lyz $6S-THOMSON
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ITA6V5B3 / ITA10B3
ITA18B3 / ITA25B3

MONOLITHIC TRANSIL® ARRAY FOR DATA LINE PROTECTION

FEATURES

= HIGH SURGE CAPABILITY TRANSIL ARRAY
IPP =40 A 8/20us

= UP TO 9 BIDIRECTIONAL TRANSIL
FUNCTIONS

= BREAKDOWN VOLTAGE AND MAXIMUM
DIFFERENTIAL VOLTAGE BETWEEN TWO
INPUT PINS :

ITABV5 = 65V
ITA10 =10V
ITA18 =18 V
ITA25 =25V

= AVAILABLE IN SO 20 PACKAGES

DESCRIPTION

Specially developed for RS 232, RS 423
interfface  protection, this monolithic chip
component offers a high surge capability and a
low clamping voltage.

The internal wire bonding, "4 points connection”,
ensures a reliable protection against very fast
transient overvoltages like ESD.

A low clamping voltage is guaranteed,eliminating
all spikes due to the perturbation itself and also
spikes induced by parasitic inductances created by
external wiring.

IN ACCORDANCE WITH :

- ESD standard :
.IEC 801-2 15kV 5ns/50ns
.IEC 801-4 40A 5ns/50ns

.IEC 801-5 1kV 1.2/50us
25A  8/20us
. MIL STD 883C - Methode 3015-2
Vp = 25kV vp
C = 150pF T‘I'_'
R = 150Q c
5 s duration T

- Human body test :

Ve = 4kV VP'—_L—E—‘
C = 150pF R
R= 1500 T

SO 20
(Plastic)

FUNCTIONAL DIAGRAM

\_/

GND 13 fo_ 1120 GND

INPUT 203 i s 119 OUTPUT
INPUT 30 - 118 OUTPUT
INPUT 403 L 1177 QUTPUT
INPUT 33 i P 116 QUTPUT
INPUT & ucam 7115 QUTPUT
INPUT 703 P 14 OUTPUT
INPUT 805 FE‘: 7113 OUTPUT
INPUT  9C3—— 12 OUTPUT
GND 0 i 7111 GND

EQUIVALENT TO 8 BIDIRECTIONAL TRANSILS

1/6
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ITA6V5B3 / ITA10B3 / ITA18B3 / ITA25B3

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)

Symbol Parameter Value Unit
Ipp Peak pulse current for 8/20 us exponential pulse See note 40 A
12t Wire 12t value See note 0.6 A2s

Tstg Storage and Junction Temperature Range -551t0 + 150 °C
Tj 125 °C
Note :  For surges greater than the maximum value specified, the %l
input/output will present first a short circuit to the common pp

bus line and after an open circuit caused by the wire.

ELECTRICAL CHARACTERISTICS

100—

50

8pus

Pulse wave form 8/20 us

Symbol Parameter
IRM Leakage Current @ VRM
VRM Stand-off Voltage
VBR Breakdown Voltage
\e'R Clamping Voltage
Ipp Surge Current
C Input Capacitance

Types |IRM @ VRM| VBR @ IR |VcL @ Ipp| VoL Ipp c1 c2 ot
max min max max max max max
Note 1 Note 1 8/20us Note 1 8/20us Note2  Note3
vA v A mA Vv A A A pf pf 104/°C
ITA6V5B3 50 5 6.5 1 9,5 10 11 25 1100 800 4
ITA10B3 10 8 10 1 13 10 17 25 800 360 8
ITA18B3 4 15 18 1 23 10 26 25 500 250 9
ITA25B3 4 24 25 1 31 10 36 25 420 140 12
All parameters tested at 25°C, except where indicated.
Note 1 : Between I/O pin and ground
Note 2 : Between two input Pins at 0 V Bias
Note 3 : Between one input Pin at 0 V and one input Pin at Vru.
26 (37 SGS:THOMSON
. MICROELECTRONICS
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ITA6V5B3 / ITA10B3 / ITA18B3 / ITA25B3

Figure 1 : Typical. Peak pulse power versus
exponential pluse duration.

Pp (W)
1E+04 . e
. ‘ —RLHET
FiTA2sE T' initial = 25°C
\\
1E+03 .
EITA6V5B3— ITA10B3
!
AN
1E+02 o
SN
i .
t ms) expo N
1E+01 !p (ms) exp
1E-03 1E-02 1E-01 1E+00 1E+01 1E+02

Figure 3 : Peak current lpc inducing open
circuit of the wire for one input/output versus
pulse duration (typical values).

Figure 2 : Clampling voltage versus peak pulse
current exponential waveform 8/20 us.

\J )
1E+03_c~‘Lﬁ ¥ o
E=T, initial = 25°C % lpp
— | 100} -,
50 ,,j\
1E+02 Ot
tr= 8pus
CITA25B3[ 1 ITA18B3 —
. e
__._../’
1E+01
:ITA(‘SVSBS::”ﬁ1uual
lpp (A) 1
w00 | [[[[[I[[ | | RP i
1E-01 1E+00 1E+01 1E+02

Figure 4 : Junction capacitance versus reverse
applied voltage for one input/output (typical
values).

Ipc (A) c (P
1E+03 e == 1E+03 ITA6V5B3 — FT1TTh
exponential waveform 3 — 583 T. =25°C H
T j =
g f=1MHz T
1E+02 N| [iITat0B3 Il
T~
™~
<5 ™~ - ~~ - ITA18B3
I~ \\\ ™~ .
1E+01 = ™
\lTA2553
S VR
1E+00 } t (ms) 1E+02 1 FT [
1E-02 1E-01 1E+00 1E+01 1E+00 1E+01 1E+02
Note : The curve of the figure 2 is specified for a junction temperature of 25°C before surge.
Lyy SGS-THOMSON 3/6
Y/ MiCROELECTRONIGS
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ITA6V5B3 / ITA10B3 / ITA18B3 / ITA25B3

APPLICATION NOTICE

TYPES Maximum differential voltage between two input pins at 25 °C
\
ITA6V5B 65
ITA10B3 10
ITA18B3 18
ITA25B3 25

This monolithic Transil Array is based on 10 Unidirectional Transils with a common cathode and can
be configured to offer 8 or 9 bidirectional functions following the customer application.

Figure 5 : Equivalent to 8 Bidirectional Transils UTILIZATION A TAL BIDIRECTIONAL
TRANSIL ARRAY.
The main application of this device is to be
T2 configured as a 8 bidirectional Transil Array as
GND 0 J GND per the Pin-out of Fig 6.
INPUT1 EI’P T L uteuTt Pin 1 - 20 and Pin 10 - 11 are connected to
ground.
INPUT2 @ L L OUTPUT2 INPUTS are from Pin 2 to Pin 9 and
OUTPUTS are from Pin 12 to Pin 19.
INPUT3 EI”_‘ ] OUTPUT3
> Note : INPUTS and OUTPUTS are symmetrical
INPUT4 [ Il OUTPUT4 and can be reversed following application layout
1 requests.
INPUTS Er”* [ OUTPUTS The bidirectional function is made with 2
unidirectional Transils. One (T1) is connected to
INPUTS } ouTPuTe the INPUT/OUTPUT, the other one (T2) is
INPUT? 1 jum I OUTPUT? connected to the ground (see Fig 5).
Ground is connected via 2 diodes T2 and T3.
INPUTS [] i l OUTPUTS This allows it to withstand 2 specified surges on
it 2 different lines at the same time.
GND [} 1 GND

Figure 6 : Equivalent to 9 Bidirectional Transils UTILIZATION AS 9 BIDIRECTIONAL TRANSIL
ARRAY.

L]
The |ITAxxB can be also used as a
. 9 bidirectional Transil Array.
OUTPUT1 g 0 INPUT1 Ground can be connected to the couple Pin 1 -
[Scam 200r2—190r_3-180r4-17upto10—11.
INPUT2 g j OUTPUT2 The other Pins are used as INPUTS and
iNPUT3 -l N OUTPUT3 OUTPUTS. ) ) )
N The bidirectional function is made with 2
INPUT4 -4 N OUTPUT4 unidirectionai Transii T1 and T2. One example
B with ground Pins 6-15 is given Fig 6.
INPUTS 4 o UTPUT This configuration allows to withstand only one
ano L GND specified surge at the same time.
INPUTE - h OUTPUT6
INPUT7 o h OUTPUT?
INPUTS oL h OUTPUT8
ouTpPuTe -l h INPUTO
4/6 (37 SGS-THOMSON
Y/ NICROELEGTRONIGS
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ITA6V5B3 / ITA10B3 / ITA18B3 / ITA25B3

APPLICATION NOTICE

Design advantage of ITAxxxB3 used with 4 - points Structure.

The ITAxxxB3 has been designed with a 4 - points structure (Isolated Input/output) in order to
efficiently protect against disturbances with very high (di/dt) rates, such as ESD.
The purpose is to eliminate the overvoltage introduced by the parasitic inductances of the wiring

(L.di/dt).

But efficient protection depends not only on the component itself, but also on the schematic layout.

Figure 7 : 4 Point structure layout

73

The schema given in fig. 7, shows the lay-out to
be used in order to take advantage of the 4 -
points structure of the ITAxxxB3.

With this lay-out, each of the lines to be
protected passes through the protection device.

In this case, it works as an interface between the
data line and the circuit to be protected,
guaranteeing an isolation between its inputs and
outputs.

The surge currrent is deviated through the input
stage of the protection device.

The component to be protected is no longer
exposed to any L.di/dt overvoltages.

SGS-THOMSON 5/6
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ITA6V5B3 / ITA10B3 / ITA18B3 / ITA25B3

ORDER CODE
IT 2 B 3
INTEGRATED PACKAGE
TRANSIL ARRAY > 3-S0 20 PLASTIC
Vermin < BIDIRECTIONAL
MARKING
TYPE MARKING

ITAGV5B3 ITA6V5B3

ITA10B3 ITA10B3

ITA18B3 ITA18B3

ITA25B3 ITA25B3

PACKAGE MECHANICAL DATA (in millimeters)
SO 20 Plastic

2. 45 max
2. 65mx
(o]

o
3
[}

-]

L
w
bl

0.23-0.32

- --’ .
] 3
o-as-mmﬁfw =&

o~
. Q
12.6-13.0 .
* S
]+o . g max
20 11
) ®
<
-
o~

HHHHHHHHH b

Packaging : Products supplied in antistatic tubes.
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Lyz SCS;THOMSON ITA6VIM3

MONOLITHIC TRANSIL® ARRAY FOR DATA LINE PROTECTION

FEATURES

= HIGH SURGE CAPABILITY TRANSIL ARRAY
Ipp = 40A 8/20us
= UP TO 18 UNIDIRECTIONAL TRANSIL
_FUNCTIONS
= BREAKDOWN VOLTAGE = 6V1
» LOW CLAMPING FACTOR (VcL/VeR) AT
HIGH CURRENT LEVEL.

SO 20
(Plastic)
DESCRIPTION
This is a specific Transil Array for Centronics
interface protection developed in monolithic chip
form in order to provide a high surge capability and
a low clamping voltage. FUNCTIONAL DIAGRAM
/
IN ACCORDANCE WITH : /o1 G—RK——P—» 018
- ESD standard : /02 LG—K——DF—v 0 17
. IEC 801-2 15kV ns/50ns K
_IEC 801-4 40A  5ns/50ns VO3 G He 1016
.IEC 801-5 1KV 1.2/50us /04 «G—R—~DfF—7" 015
25A 8/20us /105 s—K——DF—6 /0 14
. MIL STD 883C - Methode 3015-2 /06 sO—F——PF—p= /013
Vp = 25kV 107 1G—K——DF—01  |JO 12
C = 150pF ve
R= 150Q [ { = }— VO 8 sO—K——D—Pn O 11
5 s duration T° /109 ss—kK——DF—12 /O 10
GND G 1111 GND
- Human body test :
Vp = 4kV w
C = 150pF ° [ . {~ —
R= 150Q T EQUIVALENT TO 18 UNIDIRECTIONAL TRANSILS

1/4
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ITA6VIM3

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)

Symbol Parameter Value Unit
Ipp Peak pulse current-8/20 us See note 40 A
IFSM Non repetitive surge peak forward current tp=10ms 6
12t Wire 12t value See note 0.6 A2s
Tstg Storage and Junction Temperature Range -551to0 + 150 °C
Tj 125 °C
Note : For surges greater than the maximum value speci- %l
fied, the device will present first a short circuit to PP
the common bus line and after an open circuit 100— Ses
caused by the wire.
These values are for each integrated diode. " Pulse wave form 8/20 s
T
o H - t
20ps
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
VRM Stand-off Voltage 1 E
VBR Breakdown Voltage !
. \' \' i
VcL Clamping Voltage CL YBR v . VF
~. . VRm L
IRM Leakage Current @ VRM ——— -
; IRM
Ipp Surge Current
C Input Capacitance :
IF Forward Curent | | T T Iep
VE Forward Voltage Drop
Types lrm @ Vrm Ver @ Ir Ver @ lpp Ve @ lpp VE @ If
max min max 8/20us max  8/20us max
note 1 note 1
uA Vv Vv mA \ A v A v A
ITABV1IM3 50 5 6.1 1 12 10 14 25 1.5 1
Types Cc1 Cc2 or
max max max
note 2 note 3
pF pF 10-4/°C
ITA6VIM3 1100 700 4
All parameters tested at 25°C, except where indicated
Note 1 : Between /0 pin and ground
Note 2 : Between one input Pin at 0 V Bias and ground pin.
Note 3 : Between one input pin at Vrw ,and ground pin.
24 (N7 SGS-THOMSON
7[ MICROELECTRONICS
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ITA6VIM3

Figure 1 : Peak pulse power versus exponential
pulse duration.

Pp(W)

1E+04

Tj initial = 25°C
1E+03

T ‘\\~

1E+02 e

fi

i

LRULRALLI
t (ms) expo N

1E+01 [ENREITITE [TH

1E-03 1E-02 1E-01 1E+00 1E+01 1E+02

Figure 3 : Peak current Ipc inducing open circuit
of the wire for one input/output versus pulse
duration (typical values) .

I (A
1E+03 pe — TR S
exponential waveform [
1E+02 {110 |
<
1E+01 e
t (ms) 1]
1E+00 | (, | !)I
1E-02 1E-01 1E+00 1E+01

Figure 2 : Clamping voltage versus peak pulse
current exponential waveform 8/20us

1E+08 ]

£ Tj initial =25 C {5

-
1E+02

L
1E+01
1e+00] | [[] "EF{(,‘?),T
1E-01 1E+00 1E+01 1E+02

Figure 4 : Junction capacitance versus reverse
applied voltage for one input/output (typical
values) .

Note : The curve of the figure 2 is specified for a junction temperature of 25° C before the surge

‘_71 SGS-THOMSON
. MICROELECTRONICS

C (pF)
1E+04 e e
T.i =250C E
f=1MHz —
1E+03=——
VR (V
1E+02 VR
1 T 10
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ITA6V1M3

ORDER CODE
ITA 6V1i M 3
PACKAGE
INTEGRATED 1=S0 20 PLASTIC
TRANSIL ARRAY |
VBR min
MARKING
TYPE MARKING
ITABVIM3 ITABVIM3
PACKAGE MECHANICAL DATA (in millimeters)
SO 20 Plastic
-]
E E ~
3 0512 88-915 °
o o m’
% o
'E
0.35-049 11.43 127 © 100-1065
o
12.6-13.0 -
o
[0, 75 max
20 11
D w0
~
<
3
1 10
Packaging : Products supplied in antistatic tubes.
44 SGS-THOMSON
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Lyy SGS:-THOMSON ITA6V1U1

MONOLITHIC TRANSIL® ARRAY FOR DATA LINE PROTECTION

FEATURES

= HIGH SURGE CAPABILITY TRANSIL ARRAY
Ipp = 40 A 8/20us

= UP TO 6 UNIDIRECTIONAL TRANSIL
FUNCTIONS

= BREAK DOWN VOLTAGE : VpR= 6V1

= LOW CLAMPING FACTOR (VcL / VBR) AT
HIGH CURRENT LEVEL

» LOW LEAKAGE CURRENT

DESCRIPTION

This is a specific transil array for RS422, RS485
interface protection developed in monolithic chip
form in order to provide a high surge capability and
a low clamping voltage.

S08
(Plastic)

FUNCTIONAL DIAGRAM

IN ACCORDANCE WITH :

- ESD standard :
.IEC 801-2 15kV 5ns/50ns O
.IEC 801-4 40A 5ns/50ns
.IEC 801-5 1kV 1.2/50ps vor 1 [ ] 8 1/06
25A 8/20us
. MIL STD 883C - Methode 3015-2 1102 2
Vp = 25kV " [ 7 GND
C = 150pF N e |
R= 1500 1. — w3 3 | |
5 s duration T
104 4 [ ] 5 105
- Human body test :
Vp = 4KV v
e
R = 150Q c

T+

EQUIVALENT TO 6 UNIDIRECTIONAL TRANSILS

1/5
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ITA6V1U1

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 8/20us See note 40 A
IFSM Non repetitive surge peak forward current Tp=10ms 8 A
12 Wire 12t value See note 0.6 A2s
Tstg Storage and Junction Temperature Range -55t0 + 150 °C
Tj 125 °C
Note : For surges greater than the maximum value specified, %lpp
the input/output will present first a short circuit to the 8us
common bus line and after an open circuit caused by 100  —
the wire.
Pulse wave form 8/20 us
50 ).\
0 : —t
20 us
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
VRM Stand-off Voltage | FlI
VBR Breakdown Voltage j
VoL Clamping Voltage Ve VBR Y, F
N /V RM e
IRM Leakage Current @ VRM : e !
5 IRM
[[7) Surge Current '
C Input Capacitance ;
I Forward Current | | femmmeeemmemeooy | PP
VE Forward Voltage Drop
Types Irm @ Vam Ver @ Ir VeL@ lpp VCL@ lpp
max min max 8/20us max 8/20us
Note 1 Note 1 Note 1
N uA v mA V' V' A
ITA6V1U1 50 5 6.1 1 10 10 12 25
Types Ve @ Ie C1 c2 or
max max max max
Note 2 Note 3
v A pF pF 10%/°C
ITABV1UA 1.3 1 1500 1000 4

All parameters tested at 25°C, except where indicated
Note 1 : Beetween /O pin and ground.

Note 2 : Between one input Pins at 0 V Bias, and ground.
Note 3 : Between one input pin at Vau, and ground.

2/5
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ITA6V1U1

Figure 1 : Peak pulse power versus exponential
pulse duration.

Pp (W)
1E+04 =
Ti initial =25 C
1E+03
~
1E+02
T
T
|
tp (ms) expo
1E+01 T
1E-03 1E-02 1E-01 1E+00 1E+01 1E+02

Figure 3 : Peak current Ipc inducing open circuit
of the wire for one input/output versus pulse
duration (typical values).

Figure 2 : Clamping voltage versus peak pulse
current exponential waveform 8/20 ps.

Ve W)
1E+03 cL R ; R
Tj initial = 25°CH
AL i
i IDUKI** .
LA
1E+02 | 5*{\ 3
o l‘r !‘——4 tH
tre8ps iy
|
1E+01
T
lpp (A
1E+00 pp ()
1E-01 1E+00 1E+01 1E+02

Figure 4 : Junction capacitance versus reverse
applied voltage for one input/output (typical
values) .

Ipc (A) C (P
1E+ e 1E+04 T T 17
exponential waveform 7 T. =25°C H
| L
N f =1 MHz [
~
1E+02 =
N.~
T~ |
1E+01 = |
H VR (V)
1E+00 t (ms) 1E+03, T L
1E-02 1E-01 1E+00 1E+01 1E+00 1E+01 1E+02
c' > SGS-THOMSON 3/5
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ITA6V1U1

INSTRUCTION GUIDE

This monolithic Transil Array is based on 6 Unidirectional Transils with a common anode and can be
configured to offer 4 or 6 monodirectional functions following the customer application.

Figure 5 : Equivalent to 4 Unidirectional Transils TILIZATION AS 4 | NIDIRECTIONAL
TRANSIL ARRAY.
When a common ground is connected to pins 5
to 8, the ITA6V1U1 can be used as a 4
voi 1 ] 5 GND unidirectional Transil Array.
Vo2 2 |
o3 3 | P,
104 4 ] 5 GND
Figure 6 : Equivalent to 6 Unidirectional Transils UTILIZATION AS 6 1/0Os UNIDIRECTIONAL
TRANSIL ARRAY.
The ITA6Vi1U1 can be also used as a 6
unidirectional Transil Array with Ground
NS connected to Pins 6 and 7 (see Fig 6).
vor 1 ] 8 105
oz 2 [ |
/03 3 [ ] 6 GND
104 4 Ij ] 5 1/06
45 C SGS-THOMSON
Y/ MICROELECTRONICS
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ITA6V1U1

ORDER CODE
ITA 6V1 U 1
\ PACKAGE
—_— p—
INTEGRATED *> 1=808 PLASTIC
TRANSIL ARRAY L
UNIDIRECTIONAL
Vegmin |
MARKING
TYPE MARKING
ITA6V1U1 6V1iU1

PACKAGE MECHANICAL DATA (in millimeters)

SO8 Plastic

e—_—1.27-|e Iele |

v

.9

2

L

0.63

max.

1 4

[N
0

[=]

e &

HHH

0.35

4.75
495

0.45

04

min.

0.185

" 0.265

0.1

0.2

04
min.

1.75 max.

Packaging : Products are supplied in antistatic tubes.

o7 PN
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Lyz RE2THOMSON

ITA6V1U3

MONOLITHIC TRANSIL® ARRAY FOR DATA LINE PROTECTION

FEATURES

s HIGH SURGE CAPABILITY TRANSIL
ARRAY
Ipp =40 A 8/20us

s UPTO 8 UNIDIRECTIONAL TRANSIL
FUNCTIONS

s BREAKDOWN VOLTAGE= 6V1

LOW LEAKAGE CURRENT

s LOW CLAMPING FACTOR (Vgi/ VBR) AT
HIGH CURRENT LEVEL.

DESCRIPTION

Specially developed for RS 422 , RS 485 interface
protection, this monolithic chip component offers a
high surge capability and a low clamping voltage.

The internal wire bonding, "4 points connection", en-
sures areliable protection against very fast transient
overvoltages like ESD.

A low clamping voltage is guaranteed, eliminating
all spikes due to the perturbation itself and also
spikes induced by parasitic inductances created by
external wiring.

IN ACCORDANCE WITH :

- ESD standard :
.IEC 801-2 15kV 5ns/50ns
.IEC 801-4 40A 5ns/50ns

.IEC 801-5 1kV 1.2/50us
25A 8/20us

. MIL STD 883C - Methode 3015-2
Vp = 25kV
C = 150pF ve
R = 150Q l E
5 s duration T ¢

- Human body test :

Vp = 4kV -
C= 150pF Tl
R = 150Q c

T

SO 20
(Plastic)

FUNCTIONAL DIAGRAM

N

GND [ ] » GND
INPUT 2 BN ] OUTPUT
INPUT = 4] ]« OUTPUT
INPUT + 4] ] OUTPUT
INPUT s[_| o4 | |'» OUTPUT
INPUT «[ | EAN |5 OUTPUT
INPUT 7| 4] 1 OUTPUT
INPUT ¢[ | 4] | | OUTPUT
INPUT ﬁ« | ]2 OUTPUT

GND 1 ] GND
EQUIVALENT TO 8 UNIDIRECTIONAL TRANSILS

1/5
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ITA6V1U3

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)
Symbol Parameter Value Unit
Ipp Peak pulse current - 8/20 ps See note 40 A
IFSM Non repetitive surge peak forward current tp= 10 ms 6 A
12t Wire It value see note 0.6 A2s
Tstg Storage and Junction Temperature Range -55 to +150 °C
Ti 125 °C
Note : For surges greater than the maximum value %I
specified, the input/output will present first a short PP
circuit to the common bus line and after an open 100 ks
circuit caused by the wire.
Pulse wave form 8/20 us
50
0 { t
ELECTRICAL CHARACTERISTICS 20ps
Symbol Parameter
VRM Stand-off Voltage
VBR Breakdown Voltage
VcL Clamping Voltage VE
VRM
IRM Leakage Curret@VRM | | T
o ] RM
Ipp Surge Current
C Input Capacitance
IF Forward Current ~{ | feeeeeeeeeeoooo o Ipp
VE Forward Voltage Drop
Types lrm @ Vim Ver @ g Ver @ lpp Ver @ lep
max min 8/20us max 8/20us
See
| Note 1
nA \ mA v A
ITA6V1U3 50 5 6.1 1 10 10 12 25
Types Ve le C1 c2 oT
max @ max max max
Note 2 Note 3
v A pF pF 10%/°C
ITA6V1U3 1.5 1 1100 700 4
All parameters tested at 25°C, except where indicated.
Note 1: Between I/O pin and ground.
Note2: Between one input Pins at 0 V Bias, and ground.
Note 3: Between one input Pin at Vau, and ground.
25 SGS-THOMSON
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ITA6V1U3

Figure 1 : Peak pulse power versus exponential
pluse duration.

Pp (W)
1E+04 =R B
Tj initial =25°C
i
1E+03
1E+02
i NS
1E tp (ms)expo ™
+01 R L

1E-03 1E-02 1E-01 1E+00 1E+01 1E+02

Figure 3 : Peak current IDC inducing open cir-
cuit of the wire for one input/output versus pulse
duration (typical values).

Figure 2 : Clampling voltage versus peak pulse
current exponential waveform 8/20 ms.

Ve (V)
1E+03 CL, e=msaass: i

E=Tj initial =25°C i
1E+02 H
1E+01 =

I (A)H
1E+00 P|P| Ll
1E-01 1E+00 1E+01 1E+02

Figure 4 : Junction capacitance versus reverse
applied voltage for one input/output (typical
values).

Ipc (A) C (pF)
1E+03 ===zt ===m=ce: 1E+04 e
exponential waveform J T. =250C 1
i~ ]
f=1MHz
g i
1E+02 -
oY 1E+03
1E+01
Vg V)
1E+00 t (ms) 1E402 R
1E-02 1E-01 1E+00 1E+01 1E+00 1E+01
Note : The curve of the figure 2 is specified for a junction temperature of 25°C before surge.
Ly7 SGS-THOMSON 3/5
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ITA6V1U3

APPLICATION NOTICE
Design advantage of ITA6V1U3 used with 4 - points Structure.

The ITA6V1U3 has been designed with a 4 - points structure (Isolated Input/output) in order to
efficiently protect against disturbances with very high (di/dt) rates, such as ESD.
The purpose is to eliminate the overvoltage introduced by the parasitic inductances of the wiring

(L.di/dt).

But efficient protection depends not only on the component itself, but also on the schematic layout.

Figure 5 : 4 Point structure layout

Input 1

Chip

GN

l;‘Ii/dt ;ii

4/5
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MICROELECTRONICS

The schema given in fig. 5, shows the lay-out to
be used in order to take advantage of the
4 - points structure of the ITA6V1US.

With this lay-out, each of the lines to be
protected passes through the protection device.

In this case, it works as an interface between the
data line and the circuit to be protected,
guaranteeing an isolation between its inputs and
outputs.

The surge currrent is deviated through the input
stage of the protection device.

The component to be protected is no longer
exposed to any L.di/dt overvoltages.




ITA6V1U3

ORDER CODE
ITA 6V1 U 3
|
l PACKAGE
INTEGRATED L» 3=SO 20 PLASTIC
TRANSIL ARRAY e
VBr min ‘ UNIDIRECTIONAL
MARKING
TYPE MARKING j
ITAGV1U3 ITA6V1U3 \

PACKAGE MECHANICAL DATA (in millimeters)
SO 20 Plastic

-]
E E g
L3 o051y 02.08—9.15 2
o . o 1
o e g
3 o
& %
@ [
0.35-049 11.43 1.27 10.0-1065
o~
<
126-13.0 iy
[~
l¢0. 75max
20 11

D
LLLLLEEELL

Packaging : Products supplied in antistatic tubes.

74-76
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Lyy 505 THOMSON LCTA6VIM3

MONOLITHIC TRANSIL® ARRAY

PRELIMINARY DATA

FEATURES

= HIGH SURGE CAPABILITY TRANSIL ARRAY
Ipp =15 A 8/20us
= UP TO 18 UNIDIRECTIONAL TRANSIL
" FONCTIONS
= BREAKDOWN VOLTAGE = 6V1
= VERY LOW CAPACITANCE ;
C=8pFatVR=5V

SO 20
(Plastic)

DESCRITION

The LCTA6V1M3 is a low capacitance transil array
specially developed for centronics interface
protection. Its very low capacitance between line FUNCTIONAL DIAGRAM
and ground makes it mandatory for high rates data
transmition up to 2 Mbit/sec.

IN ACCORDANCE WITH : N
- ESD standard : /0 1 10— D—12 /O 18
. IEC 801-2 15kV 5ns / 50ns [ S B PR T
. IEC 801-4 40A 5ns / 50ns Vo 2 ’ Vo 17
.IEC 801-5 0.5KV 1.2/50us /103 G K——DF—¢® /O 16
12A 8/20us /0 4 AD—k—Df—17 /O 15
. MIL STD 883C - Methode 3015-2 /05  shG—RK——H—% /014
Vp = 25kV v 1106 sG—K B—115 /013
oo {oeF Tl V07 K1 1O 12
Cc
5 s duration T /108  sG—K———DF—11 /O 11
/10 9 —F——DfF—12 O 10
GND 103 P NC
- Humam body test :

Vp = 4kV ve
C = 150pF | c |II

R = 150Q T

1/3
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LCTA6V1IM3

ABSOLUTE RATINGS (limiting values) (0°C < Tamb < 70°C)

Symbol Parameter Value Unit
Ipp Peak pulse current for 8/20 us pulse See note 15 A
IFSm Non repetitive surge peak forward current tp=83ms 10 A
Tst Storage and Junction Temperature Range -551t0 + 150 °C
Tj 125 °C
Note : For surges greater than the maximum value speci-
fied, the 'device will present first a short circuit to % lpp
the common bus line and after an open circuit . 8 us
caused by the wire. 100-
These values are for each integrated diode.
50 -y Pulse waveform 8/20 ps
0 H S
20 ps

ELECTRICAL CHARACTERISTICS

Symbol Parameter |
VRM Stand-off Voltage "
VBR Breakdown Voltage i
VoL Clamping Voltage il VE
IRM Leakage Current @ VRM llgn
Ipp Surge Current
o} Input Capacitance
IF Forward Current
VE Forward Voltage Drop e
Types lam @ Vem Ver @ Ir Ve @ lpp Ve @ I C1 c2
max min max max max max
VR=0V VR=5V
8/20us F=1Mz F=1Mz
pA \ \' mA \ A V. A : pF pF
20 5 6.1 1 12 10 15 1 30 8

All parameters tested at 25°C, except where indicated (characteristics for each integrated diode)

2/3
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LCTA6VIM3

ORDER CODE

LCTA 6V1 M

3
| |
LOW CAPACITANCE PACKAGE
TRANSIL ARRAY
f
1

3=S0 20 PLASTIC

VBR min

PACKAGE MECHANICAL DATA (in millimeters)

SO 20 Plastic
|
EE ]
o 8 05127 8.8-915 P
Y 0.50 -
~
% o
£ %_
0.35-049 11.43 127 ° 10.0-1065
o~
[=3
12.6-13.0 s
(=3
[0, 75 mex
20 1
) @
~
<
o~
1 10
Packaging : Producis are suppiied antistatic ubes.
£ SGS-THOMSON 9/3
Y/ MICROELECTRONIGS
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Lyz RRSTHONSON

LDP24AS

TRANSIL
LOAD DUMP PROTECTION

FEATURES

s TRANSIENT VOLTAGE SUPPRESSOR
DIODE ESPECIALLY DESIGNED FOR
LOAD DUMP EFFECT PROTECTION

= HIGH SURGE CURRENT CAPABILITY :
40 A/ 40 ms EXPONENTIAL WAVE

= COMPLIANT WITH MAIN STANDARDS
SUCH AS:

-ISO/DTR 7637
-SAEJ 1113A ...

DESCRIPTION

Transient voltage suppressor diode especially
developed for sensitive circuit protection in

automotive systems such as dash board, car radios (Pf:gic)
etc. :
Its high surge current capability and instantaneous
response to transients provide an efficient
protection against the load dump effect.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
Vpp Peak pulse load dump overvoltage Tamb = 85°C 120 \Y
See note 1 -2
P Power dissipation on infinite heatsink Tamb = 100°C 5 w
IFSM Non repetitive surge peak forward current. Tjinitial = 25°C 200 A
t=10ms
Tstg Storage and junction temperature range. -65t0 + 175 °C
T 170 °C
TL Maximum lead temperature for soldering 230 °C
during 10 sec at 4 mm from case.
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rith (1) Junction-leads on infinite heatsink 15 °C/W
Rih (-a) Junction to ambient on printed circuit. Liead = 10 mm 50 °C/W

Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

December 1992

1/5
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LDP24AS

ELECTRICAL CHARACTERISTICS

PP
120V

= 47nF

e

== C<100pF | D.U.T

3.5 ohms

i

| Symbol : Parameter
VRM Stand-off voltage.
VBR Breakdown voltage.
o R Clamping voltage.
Ipp Peak pulse current.
oT Temperature coefficient of VBR. v
C Capacitance
t Clamping time (OV to VBRY): tp = 1ps
clamping
Symbol Test Conditions Min. Typ. Max. Unit
Tc =-40°C VRM = 24V 10
IRM Tc = 25°C 50 A
Tc = 85°C 300
VBR Tc = 25°C IR = TmA 25 32 Vv
Tc =-40°C Ipp = 40A 36
VcL Tc = 25°C (Note 2) 38 \
Tc = 85°C 40
oT Tc = 25°C 9.6 10-4/C
(o} F = 1MHz VR =0V 8000 pF
Note 2 : Surge generator
, Load dump waveform
1.5 ohms 0.5 ohms
_{

tp = d0ms
CURRENT THROUGH D.U.T

2/5
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LDP24AS

Figure 1 : Peak pulse power versus exponential pulse duration (Tj initial =85°C).
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Figure 2 : Clamping voltage versus peak pulse current (T; initial =85°C).
exponential waveform t =40 ms -------------
t = 1ms
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100 .
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LDP24AS

Figure 3 : Peak pulse current versus
exponential pulse duration (T; initial =85°C).

lpp (A)
0 FE A

Typical values B
90% idence — = = = = ]

}\\

100 =
e 4L
tp (ms) exp'o
10 1 I
1 10 100

Figure 5 : Transient thermal impedance
junction-ambient versus pulse duration (device
mounted on PC Board with L jead = 10mm).

Figure 4 : Peak pulse power versus junction
temperature.

Pe(T,)/Pp(T;=85C) =%

110
— \
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[
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Figure 6 : Peak forward current versus
peak forward voltage drop (typical values).
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LDP24AS

PACKAGE MECHANICAL DATA
ORDER CODE

AG (Plastic).
LDP 24 A S RL
I & | G L
‘ PACKAGING: note 1 note 1 Lq
= Ammopack
LOAD DUMP | _
PROTEGTION * & RL = Tape and reel |
STAND OFF VOLTAGE MESA GLASS @by Pbo. [
v
AG CASE
MARKING : Logo, Date Code, Type Code, Ref Millimeters Inches
Cathode Band. min max | min  max
Weight = 1 g. D b 1.35 1.45 0.053 0.057 |
Packaging : standard kaging is in tape and reel @b - 8 . 0.315
ackaging : stal packaging P! . & | - 1 9 |- | o3sa
L 20 - 0.787. -
L1 - 1.27 - 0.050
Note1t: fhe diamefer @ b2 is not controlled over zone L1 ..
Cooling method : by convection (method A).
(N7 SGS-THOMSON S5
7’ MICROELECTROMICS
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Lyy SGS-THOMSON

®

LVT3V3
SMLVT3V3

TRANSIL

FEATURES

UNDIRECTIONAL TRANSIL DIODE.

PEAK PULSE POWER= 600 W @ 1ms.
REVERSE STAND OFF VOLTAGE = 3.3 V.
LOW CLAMPING FACTOR.

FAST RESPONSE TIME:

Tclamping : 1ps (0 V to VBR).

DESCRIPTION

The LVT3V3 and SMLVT3V3 are dedicated to
the protection of the new 3V3 - supplied CMOS
and BICMOS technologies.

Their low clamping voltage at high current level
guarantee an excellent protection for sensitive
components.

ABSOLUTE RATINGS (limiting values)

CB417
(Plastic)

SOD 6
(Plastic)

MECHANICAL CHARACTERISTICS
» Body Marked With Logo, Type Code And

Cathode Band.
Tinned Copper Leads.
High Temperature Soldering.

T
Symbol ) Parameter ! Value { Unit
T T T
Pp Peak pulse power dissipation \ Tamb =25°C [ 600 f w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 1.7 w
See note 1 and derating curve Fig 1. }
IFSM Non repetitive surge peak forward current Tamb =25°C 50 A
t=10 ms
Tstg Storage and junction temperature range -65t0 + 175 °C
Tj 175 °C
TL Maximum lead temperature for soldering CB417 230 °C
| i during 10 s. SOD 6 } 260 °C
|
1/2
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LVT3V3/SMLVT3V3

THERMAL RESISTANCES

r T
i Symbol Parameter Value Unit
Rth (- Junction-leads on infinite heatsink CB417 20 °CW
SOD 6 20 °C/W

ELECTRICAL CHARACTERISTICS

Symbol Parameter I '"
VRM Stand-off voltage.
VBR Breakdown voltage. Veo VBr
% ' VE
VcL Clamping voltage. \ / |/RM W v
IRM Leakage current @ VRM.
Ipp Surge current.
oT Voltage temperature coefficient.
TYPES IRM @ VRM VBR @ IR VcL @ lpp VeL @ lpp c c
max min max max max max
10/1000us 8/20us note2 note3
uA v \" mA \") A \" A pF pF
LVT3V3 200 33 4.1 1 7.3 50 10 200 5200 3300
SMLVT3V3

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

Figure 1 : Power dissipation derating versus
ambient temperature

% len
100 10ps 100% ~ N
N
80% \ Peak Power |
PLUSE WAVEFORM 10/1000 s N (on printed circuit).
80 - 60% N
™S
Average Power
! 40% (on infinite heatsink). N
’ S N
1000 pus 20% T 1 N
Tamb ('c)
Note 1 : For Surges Greater Than The Maximum Values, 0% | | |
the Diode Will Present A Short-circuit Anode - Cathode. 0 20 40 60 80 100 120 140 160 180 200
Note 2 : Vr= OV,F=1MHz.
Note 3 : VrR=3V3,F=1MHz.
22 &7 SGS-THOMSON
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P6KE6V8P,A/440P,A
P6KE6V8CP,A/440CP,CA

TRANSIL

FEATURES

= PEAK PULSE POWER= 600 W @ 1ms.

= BREAKDOWN VOLTAGE RANGE :
From 6V8 to 440 V.

= UNI AND BIDIRECTIONAL TYPES.

= LOW CLAMPING FACTOR.

= FAST RESPONSE TIME:
Tclamping : 1ps (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)

CcB417
(Plastic)

MECHANICAL CHARACTERISTICS

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

= Tinned copper leads.

= High temperature soldering.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 600 W
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 5 w
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb =25°C 100 A
For Unidirectional types. t=10ms
Tst Storage and junction temperature range -65t0 + 175 °C
Tj 175 °C
i TL Maximum lead temperature for soldering 230 °C
‘ during 10 s.

November 1992
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P6KEXxx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (-) Junction-leads on infinite heatsink 20 °C/W
Rth (-a) Junction to ambient. on printed circuit. Liead = 10 mm 85 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter
VRM Stand-off voltage.
VBR Breakdown voltage.
\elR Clamping voltage.
IRM Leakage current @ VRM. v
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VF <35V @ IF = 50 A.
TYPES RM@VRM | VBR @ IR |VcL@lpp VoL@ Ipp| oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Unidirectional Bidirectional uA Vv Vv \4 V mAj V A \'4 A [104/°C| (PF)
P6KE6V8P P P6KE6V8CP 1000| 58 |6.45| 6.8 |7.48| 10 | 105 | 57 | 13.4 | 298 57 4000
P P6KE6V8A P P6KEBV8CA 1000| 58 |6.45/ 68 |7.14| 10 | 105 | 57 | 13.4 | 298 5.7 4000
P6KE7V5P PBKE7V5CP 500| 6.4 |7.13| 75825/ 10 | 113 | 53 | 145 | 276 6.1 3700
P6KE7V5A | P P6KE7V5CA 500| 6.4 |7.13|75|7.88] 10 | 113 | 53 | 145 | 276 6.1 3700
PB6KE8V2P P PBKE8V2CP 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
PB6KEQV1P P6KE9V1CP 50| 7.78 |8.65| 9.1 | 10 1 134 | 45 | 171 | 234 6.8 3100
PBKEQV1A P6KE9V1CA 50| 7.78 |8.65| 9.1 |9.55| 1 134 | 45 | 17.1 | 234 6.8 3100
P P6KE10P P6KE10CP 10| 855 | 95| 10 | 11 1 145 | 41 18.6 | 215 7.3 2800
PBKE10A P6KE10CA 10| 855 [ 95| 10 [10.5] 1 145 | 41 18.6 | 215 7.3 2800
PBKE11P P6KE11CP 5/ 94 [105]| 11 |121] 1 1656 | 38 | 20.3 | 197 7.5 2500
P6KE11A P6KE11CA 5/ 94 105 11 |[116] 1 156 | 38 | 20.3 | 197 7.5 2500
P P6KE12P P P6KE12CP 5/ 102 [114] 12 |132] 1 167 | 36 | 21.7 | 184 78 2300
P6KE12A P6KE12CA 5/ 102 (114 12 |[126] 1 16.7 | 36 | 21.7 | 184 7.8 2300
P6KE13P P6KE13CP 5/ 111 [124| 13 |143] 1 182 | 33 | 23.6 | 169 8.1 2150
P P6KE13A P P6KE13CA 5/ 111 [124| 13 |13.7] 1 182 | 33 | 23.6 | 169 8.1 2150
P P6KE15P P P6KE15CP 5| 128 |143| 15 |165| 1 | 212 | 28 | 27.2 | 147 8.4 1900
PBKE15A P6KE15CA 5/ 128 [143| 15 |158| 1 | 212 | 28 | 27.2 | 147 8.4 1900
P6KE16P P6KE16CP 5| 136 |152| 16 |176| 1 | 225 | 27 | 28.9 | 138 8.6 1800
PBKE16A P6KE16CA 5/ 136 [152] 16 |16.8] 1 | 225 | 27 | 28.9 | 138 8.6 1800
P P6KE18P P P6KE18CP 5| 163 [17.1] 18 [19.8| 1 | 252 | 24 | 325 | 123 8.8 1600
P P6KE18A P P6KE18CA 5/ 153 |17.1] 18 |189] 1 | 252 | 24 | 325 | 123 8.8 1600
P6KE20P P P6KE20CP 5 1741 19 12022 1 277 | 22 | 36.1 | 111 9.0 1500
P P6KE20A P P6KE20CA 5 1741 19 | 20 | 21 1 277 | 22 36.1 | 111 9.0 1500
PBKE22P P P6KE22CP 5| 188 [209| 22 |242| 1 306 | 20 | 39.3 | 102 9.2 1350
P = Prefered device
2 Lyy SGS-THOMSON
Y/ HICROELECTRONICS
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P6KEXxx

TYPES IRM@VARM | VBR @ IR |VcL@Ipp VCL@lpp| oT c

max | min nom max max max max typ

| note2 10/1000us 8/20us note3 | note4

Unidirectional | _Bidirectional uA \ v v vimal v A V | A [104rC| (PP
PBKE22A P6KE22CA 5| 18.8 |20.9| 22 [23.1| 1 |306 | 20 | 39.3 | 102 9.2 1350
P6KE24P P6KE24CP 5| 205 228 24 264, 1 332 | 18 | 428 | 93 9.4 1250

P P6KE24A P6KE24CA 5| 205 [22.8] 24 252, 1 | 332 | 18 | 428 93 9.4 1250
P PEKE27P P P6KE27CP 5| 23.1 |25.7| 27 |29.7| 1 |375| 16 | 483 | 83 9.6 1150

PEKE27A P6KE27CA 5| 281 |25.7| 27 |284| 1 | 375 16 | 483 | 83 9.6 1150

P P6KE30P P P6KE30CP 5| 256 |285| 30 | 33 | 1 | 415|145 535 75 9.7 1075

P P6KE30A P P6KE30CA 5| 25.6 1285/ 30 |315] 1 415|145 535 | 75 9.7 1075

P6KE33P P6KE33CP 5| 28.2 |31.4| 33 [36.3| 1 | 457 | 13.1 | 59.0 | 68 9.8 1000

P P6KE33A P P6KE33CA 5| 28.2 |31.4| 33 |34.7] 1 | 457 | 13.1 | 59.0 | 68 9.8 1000
P PBKE36P P P6KE36CP 5| 30.8 {342 36 (396 1 | 499 | 12 | 643 | 62 9.9 950
P P6KE36A P6KE36CA 5| 30.8 [342| 36 [37.8| 1 | 499 | 12 | 643 | 62 9.9 950
P PBKE39P P P6KE39CP 5| 33.3 |37.1] 39 |429| 1 | 539|111 |69.7 | 57 10.0 900
P P6KE39A P P6KE39CA 5| 333 |37.1] 39 410/ 1 | 539|111 69.7 | 57 10.0 900
P6KE43P P6KE43CP 5| 36.8 [40.9| 43 |47.3, 1 | 593 | 10.1 | 76.8 | 52 10.1 850
PEKE43A P6KE43CA 5| 36.8 |40.9| 43 |45.2| 1 | 593 | 10.1 | 76.8 | 52 10.1 850
P6KE47P P P6KE47CP 5| 40.2 [44.7| 47 |51.7) 1 | 648 | 9.3 84 48 101 800
P6KE47A | P P6KE47CA 5| 40.2 (44.7| 47 1494 1 | 648 | 93 84 48 10.1 800
PBKE51P P P6KE51CP 5| 43.6 1 485| 51 [56.1| 1 70.1 | 8.6 91 44 10.2 750
P6KE51A P P6KE51CA 5| 436 148.5| 51 |536| 1 | 70.1 | 86 91 44 10.2 750
PBKES6P P P6KES56CP 5| 47.8 |53.2| 56 [61.6| 1 77 7.8 100 40 10.3 700
P6KE56A P6KES6CA 5| 47.8 |53.2| 56 |58.8| 1 77 7.8 | 100 40 10.3 700
PEKE62P P6KE62CP 5| 53.0 |58.9| 62 |68.2 1 85 71 111 36 10.4 650
PEKEG2A P6KE62CA 5| 53.0 |58.9| 62 |65.1| 1 85 74 111 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
PEKE75P P6KE75CP 5| 641 |71.3| 75 |825| 1 103 | 58 | 134 30 10.5 575
PEKE75A P6KE75CA 5| 64.1 |71.3| 75 |78.8| 1 103 | 5.8 | 134 30 10.5 575
PEKE82P 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 | 63 | 146 27 10.5 550
PEKE91P P6KE91CP 5| 77.8 |86.5| 91 |100| 1 125 | 4.8 | 162 25 10.6 525
PEKE91A P6KE91CA 5| 77.8 |86.5| 91 |955| 1 125 | 4.8 | 162 25 10.6 525
PEKE100P P6KE100CP 5| 85,5 |195.0/100|110| 1 137 | 44 | 178 | 225 10.6 500
P6KE100A P6KE100CA 5| 855 |95.0/100|105| 1 137 | 44 | 178 | 225 | 10.6 500
P6KE110P P6KE110CP 5| 94.0 [105|110|121] 1 152 | 3.9 | 195 | 205 10.7 470
P6KE110A P6KE110CA 5| 94.0 105|110 |116| 1 152 | 3.9 | 195 | 20.5 10.7 470
PBKE120P 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 | 34 | 230 | 175 10.7 420
PEKE130A P6KE130CA 5/ 111 [ 124 /130|137 | 1 179 | 34 | 230 | 17.5 10.7 420
P6KE150P P P6KE150CP 5| 128 143|150 |165| 1 207 | 29 | 265 15 10.8 400

P P6KE150A P P6KE150CA 5| 128 |143 /150|158 | 1 207 | 29 | 265 15 10.8 400
P6KE160P P P6KE160CP 5| 136 |[152 160|176 | 1 219 | 2.7 | 282 14 10.8 380
PEKE160A PEKE160CA 51 136 1521160168 | 1 219 | 2.7 | 282 14 10.8 380
PEKE170P P6KE170CP 5| 145 |161 /170|187 | 1 | 234 | 2.6 | 301 13 10.8 370
PEKE170A P6KE170CA 5 145 |161 (170|179 1 234 | 26 | 301 13 10.8 370
P6KE180P P P6KE180CP 5| 154 | 171 /180|198 | 1 246 | 24 | 317 | 126 10.8 360
P6KE180A P6KE180CA 5| 154 1171 /180|189| 1 246 | 24 | 317 | 126 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
PEKE250P P P6KE250CP 5| 213 | 237 250|275 | 1 344 2 442 9 11 310
PEKE250A P6KE250CA 5| 213 | 237|250 263 | 1 344 2 442 9 11 310
PEKE280P P6KE280CP 5| 239 | 266 280|308 1 384 2 494 8 11 300
PBKE280A P6KE280CA 5| 239 |266 (280|294 | 1 384 2 494 8 11 300

P = Prefered device

£ SGS-THOMSON 37
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P6KEXxx

TYPES IRM@VRM | VBR @ IR |VcL@Ilpp | VcL@lpp| oT c

max min nom max max max max typ

note2 10/1000us 8/20us note3 | note4

Unidirectional | Bidirectional | pA V| V| V|V mA| V| A |V | A |104%C]|(pF
P6KE300P P6KE300CP 5| 256 |[285(300(330| 1 | 414 | 16 | 529 | 76 11| 290
P6KE300A PBKE300CA 5| 256 |285(|300|315| 1 | 414 | 1.6 | 529 | 7.6 11| 290
P6KE320P P6KE320CP 5| 273 |304320(352| 1 | 438 | 1.6 | 564 | 7.1 11 | 280
P6KE320A PEKE320CA 5| 273 |304(320(336| 1 | 438 | 16 | 564 | 7.1 11 | 280
P6KE350P P6KE350CP 5| 299 |332|350|385| 1 | 482 | 1.6 | 618 | 65 11 | 270
P P6KE350A P6KE350CA 5| 299 |332(350|368| 1 | 482 | 16 | 618 | 65 11 | 270
P P6KE400P | P P6KE400CP 5| 342 |380(400|440| 1 | 548 | 13 | 706 | 57 11 | 360
P6KE400A PBKE400CA 5| 342 380|400 (420| 1 | 548 | 1.3 | 706 | 57 | 11 | 360
P P6KE440P | P P6KE440CP 5| 376 418|440 |484| 1 | 603 | 13 | 776 | 52 11 | 350
PEKE440A P6KE440CA 5| 376 418|440 |462| 1 | 603 | 13 | 776 | 52 11 | 350

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

Figure 1: Power dissipation derating versus

P = Prefered device .
ambient temperature

L)
% Ipp 100 % g \V
100 10 us 80 % \& Peak Power
] ° ~ (on printed circuit). |
9 w\
PULSE WAVEFORM 10/1000 us 60% N ~—
50 foofrooee A o Average Power
| 40% (on infinite heatsink). N
3 20% l ! \\
0 . t Tamb (°c)
1000 ps 0% | | |
0 20 40 60 80 100 120 140 160 180 200
Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.
Note 2 : Pulse test: Tp < 50 ms.
Note 3 : AVer = oT - (Ta- 25) - Ver(seo).
Note 4 : VR =0V, F=1MHz. For bidirectional types,
capacitance value is divided by 2.
a7 (N7 SGS-THOMSON
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P6KExx

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 us
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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 :
AV (BR) = oT (V(BR)) * [Ta -25] * V (BR).

For intermediate voltages, extrapolate the given results.

£ SGS-THOMSON 5/7
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P6KEXxXx

Figure 4a : Capacitance versus reverse applied Figure 4b : Capacitance versus reverse applied
voltage for unidirectional types (typical values). 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 jead = 10mm.

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

Note : For units with Ver > 200 V
Vr is twice than shown.
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P6KEXxx

ORDER CODE
P6 KE 100 C AL
600 w*__‘ ) t . PACKAGING:
| t = Ammopack
BREAKDOWN VOLTAGE l 5 | RL = Tape and reel.
|

| |, TOLERANCE:

- A = +/-5%
BIDIRECTIONAL A

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

PACKAGE MECHANICAL DATA

CB417 (Plastic).

L | G

L1) |note 1

note 1

1_4» —
Q
o
N

Dbo

Ref Millimeters Inches
min max min max
@ b2 1.092 - 0.043
gD 3.683 - 0.145
G - 8.89 - 0.350
L 25.4 - 1.000 -
L1 - 1.25 - 0.049
n The diameter @ b2 is not cont‘;;lﬁlnéd over zone L1>

Weight = 0.65 g.

Packaging : standard packaging is in tape and reel.

717
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P7T7T-10,B/110,B

TRANSIL

FEATURES

= PEAK PULSE POWER= 700 W @ 1ms.
= STAND-OFF VOLTAGE RANGE :
From 10 Vto 110 V.
= UNI AND BIDIRECTIONAL TYPES.
= LOW CLAMPING FACTOR.
= FAST RESPONSE TIME:
Tclamping : 1ps (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)

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.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 700 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 5 w
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current Tamb =25°C 120 A
For Unidirectional types. t=10 ms
Tst Storage and junction temperature range -65t0 +175 °C
Tj 175 °C
TL Maximum lead temperature for soldering 230 °C
during 10 s. L

1/5
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P7T-10.B/110,B

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-) Junction-leads on infinite heatsink 20 °C/W
Rth (-a) Junction to ambient. on printed circuit. Liead = 10 mm 85 °C/W
ELECTRICAL CHARACTERISTICS
|
Symbol Parameter g [-
VRM Stand-off voltage.
VBR Breakdown voltage.
VecL Clamping voltage. v
IRM Leakage current @ VRM.
Ipp Surge current.
oT Voltage temperature coefficient. | [ L Ipp
TYPES IRM@VRM | VBR @ IR |VcL@Ilpp |VcL@Ilpp | oT c
max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Unidirectional | Bidirectional A v V| V|V mAl V A v A [10-4/°C| (PF)
P7T-10 P7T-10B 5/ 10 1311820 | 5 25 30 32 265 8.4 2600
P7T-27 P7T-27B 5| 27 |29.6| 36 |435| 5 53 13 68 125 9.6 1100
P7T-43 P7T-43B 5| 43 50 62| 75| 5 90 8 115 74 10.3 620
P7T-110 P7T-110B 5| 110 [ 130160200 | 5 | 235 3 300 28 10.8 370

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

50

10 us

PULSE WAVEFORM 10/1000 s

Note 1 :
Note 2 :

Note 3 :
Note 4 :

2/5

1000 ps

For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode. 0
Pulse test: Tp < 50 ms.

AVer = oT - (Ta - 25) - Verees-o).
VR =0V, F=1MHz. For bidirectional types,
capacitance value is divided by 2.

120

1577

Figure 1: Power dissipation derating versus
ambient temperature
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P7T-10.B/110,B

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 us
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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 :
AV r) = aT ver) - [Ta-25] * V (BR).

For intermediate voltages, extrapolate the given resulits.
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P7T-10.B/110.B

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 with L jead = 10mm.
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P77-10,B/110,B

ORDER CODE

P7T - 10

wow] |

STAND-OFF VOLTAGE «____|

B AL
‘ ]_. PACKAGING:
= Ammopack
RL = Tape and reel.

——— BIDIRECTIONAL

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

PACKAGE MECHANICAL DATA

CB417
Ref Millimeters Inches

min max min max
L G L O b2 - 1.092 - 0.043
L1 |note1 notet] (L1 2D - 3.683 - 0.145
G - 8.89 - 0.350

L 254 - 1.000 -
o [ L1 - 1.25 - 0.049
te 1 : The diameter & bz i t controlled Li.
LQ b2 Q bz—[ note e diameter 2 1S Not controlled over zone Ly

Weight = 0.65 g.

Packaging : standard packaging is in tape and reel.

(N7 SGS-THOMSON 5/
Y/ FiCRoELECTRONICS
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Lyz S0S-THOMSON PL360D

TRANSIL
FEATURES
s PEAK PULSE POWER= 300 W @ 1ms.
= BREAKDOWN VOLTAGE = 330V min.
= UNIDIRECTIONAL TRANSIL.
= LOW CLAMPING FACTOR.
s FAST RESPONSE TIME:
Tclamping : 1ps (0 V to VBR).
F126
(Plastic)
DESCRIPTION MECHANICAL CHARACTERISTICS I
Transil diodes provide high overvoltage = Body marked with : Logo, Date Code, Type
protection by clamping action. Code and Cathode Band .
The PL360D has been especially designed for = Tinned copper leads.
transistor protection in electronic ignition circuits. = High temperature soldering.
Connected across collector and base, it avoids
any transistor damage when a spark plug is
fouled or disconnected.
ABSOLUTE RATINGS (limiting values)
T
Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 300 W
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 75°C 1.7 w
See note 1 and derating curve Fig 1.
IzZm Continuous reverse current. Tamb =50°C 3.5 mA
Toper Operation temperature. -551t0 150 °C
Tstg Storage and junction temperature range. -55t0 + 150 °C
T, 150 °C
TL Maximum lead temperature for soldering 300 ‘ °C
during 3 sec at 5 mm from case.
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PL360D

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (-1) Junction-leads on infinite heatsink 60 °C/W
Rth (-a) Junction to ambient on printed circuit. Liead = 10 mm 100 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Parameter e h
VRM Stand-off voltage.
VBR Breakdown voltage. Ve Ver :
VRM P VF
\eil Clamping voltage. < T v
IRM Leakage current @ VRM.
[=]=] Surge current.
oT Voltage temperature coefficient.
ELECTRICAL CHARACTERISTICS
Type IRM @ VRM VBR VBR IR Izm oT
@ Tj= 25°C @ Tj= 120 °C
max min max min max | ] __max
uA v v v mA mA 10-4/°C
PL360D 0.35 270 330 | 370 358 | 416 2 35 11

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

% lpp

100 —

(4]
(=]

10 us

PULSE WAVEFORM 10/1000 us

Note 1 : For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

2/5

126

o7

Figure 1: Power dissipation derating versus
ambient temperature
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PL360D

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 us
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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 :

AV gr) = oT vigr) * [Ta-25] * V (BR).
For intermediate voltages, extrapolate the given results.

£’7 SGS-THOMSON
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PL360D

Figure 4 : Capacitance versus reverse applied

Figure 5 : Peak forward voltage drop versus
peak forward current (typical values for
unidirectional types).
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Figure 6 : Transient thermal impedance
junction-ambient versus pulse duration (device
mounted on PC Board with L jead = 10mm).
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PL360D

PACKAGE MECHANICAL DATA
ORDER CODE F 126 (Plastic).

PL360D RL

L G L
Ly inote1 note1] (L1

PACKAGING: L
= Ammopack
RL = Tape and reel.

MARKING : Logo, Date Code, Type Code, Ref Millimeters Inches
Cathode Band. min max min max
@ bo 0.76 0.86 0.029 0.034
@D 2.95 3.05 0.116 0.120
G 6.05 6.35 0.238 0.250
L 2 - 1.024 -
L4 - 1.27 - 0.050

note1:The diameter @ b is not controlled over zone L;

Packaging : standard packaging is in tape and reel. Weight = 0.4 g.

;ﬁ SGS-THOMSON 5/5
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ST

RBOO08-

40

REVERSED BATTERY AND
OVERVOLTAGE PROTECTION CIRCUIT (RBO)

FEATURES

= DISSIPATION THROUGH PIN 2 :
TAB CONNECTED TO GROUND

= MONOLITHIC SILICON CHIP

= NEGATIVE OVERVOLTAGE PROTECTION
BY CLAMPING (COMPONENT T1)

= BREAKDOWN VOLTAGE : 24 V min
s CLAMPING VOLTAGE : + 40 V max

= AVERAGE FORWARD CURRENT
(COMPONENT D1) : 8 A

DESCRIPTION

Developed especially for automotive reversed
battery operation and overvoltage protection, this
monolithic component chip offers multiple func-
tions in the same package (see page 3) :

D1 : reversed battery protection

T1 : clamping function to negative overvoltage

PRELIMINARY DATA

TO-220 AB
(Plastic)

FUNCTIONAL DIAGRAM

effect N To
T2 : Transil function to positive overvoltage -
effect S ‘
T1 °
o)
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFSM Non repetitive surge peak forward current between Tj = 25°C 80 A
Pins 1 and 3 @ T= 10 us
IF(AV) Average forward current between Pins 1 and 3 Tc =85°C 8 A
Pp Peak pulse between Pins 1 and 3 @ T=1ms Tc = 85°C 600
(see note 1)
Ppp Peak pulse power between Pins 2 and 3@ T=1ms Tc = 85°C 1500 w
P Total power dissipation Tc =85°C 25 w
Tstg Storage and junction temperature range - 40 to + 150 °C
Tj
TL Maximum lead temperature for soldering during 10 s at 4.5 mm from 230 °C
case
Note 1 : for a surge greater than the maximum value, the source will present a short circuit.
1/4
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RB008-40

THERMAL RESISTANCE

Symbol Parameter Value Unit
Rth (j-c) Junction to case 2.4 °C/W
1o 3 134 132 4
I Ipp32
3 |
! IR32
VCL13 Vl‘?B13 V‘RM13 : . Vi3 IRM32 . L R
: | — m:\/ﬂ:;g VRM32 VRB32 VCL32
: — - - - - - IR L:"'D"T_
| L N
| X
________ Ipp13
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Value Unit
VF 13 Maximum forward voiiage iF=8A Tj=25°C MAX 1.7 \
Tj=85°C
VF 13 Maximum forward voltage @ IF =4 A Tj=25°C MAX 1.35 \
Tj=85°C
VF 13 Maximum forward voltage @ IF =1 A Tj=85°C MAX 0.9 \
VBR 31 Breakdown voltage @ IR =1 mA Tj=25°C MIN 24
MAX 32
IRM 31 Leakage current @ VRM =20 V Tc=25°C MAX 10 pA
Tc=85°C 100
VCL 31 Clamping voltage @ lpp=15A®@ T=1ms Tc=25°C MAX 40
VBR 32 | Breakdown voltage @ IR =1 mA Tj=25°C MIN 24
MAX 32
IRM 32 Leakage current @ VRM =20 V Tc=25°C MAX 10 A
Tc=85°C 50
VoL 32 | Clamping voltage @ IPP=37.5A @ T=1ms | Tc=25°C MAX 40 \
ot Temperature coefficient Te=25°C | MAX 10-4 /°C
C 13 Capacitance at 0 V Tc=25°C TYP 1000 pF
C 32 Capacitance at 0 V Te=25°C TYP 2000 pF
Note : 13 and 32

Ex : VF 13 . between Pin 1 and Pin 3
VBR 32 . between Pin 3 and Pin 2

2/4

132

ﬁ SGS-THOMSON

MICROELECTRONICS




PRODUCT DESCRIPTION

The RBO has 3 functions integrated on the
same chip.

”ﬂ»—bL—.—«—o (3)
~ ; \ \ = D1 : “Rectifier function” in order to protect

against reversed battery operation.

| 1 L T2 : “Transil function” in order to protect
L T2 against positive surge generated by electric
systems (ignition, relay. ...).
T l T1 : Protection for motor drive application (See
@ below).
BASIC APPLICATION
- -0 0 L *The monolithic multi function protection (RBO)
‘ has been developed to protect sensitive semi-
Protected | . . .
+12V 1 conductors in the car electronic module against

both overvoltage and battery reverse.

)

*In addition, the RBO circuit prevents overvolt-
ages generated by the module affecting the car
supply network.

SENSITIVE
SEMICONDUCTOR
PARTS

CAR SUPPLY NETWORK

*_

| CAR ELECTRONIC MODULE —

MOTOR DRIVER APPLICATION

BATTERY

A\ |
RBO

DEVICE MOTOR CONTROL

In this application, one half of the motor drive circuit is supplied through the “RBO” and is thus
protected as per its basic function application.

The second part is connected directly to the “car supply network” and is protected as follows :

- For positive surges : T2 (clamping phase) and D1 in forward-biased.

- For negative surges : T1 (clamping phase) and T2 in forward-biased.

&yy $GS-THOMSON , s/4

MICRO cS
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RBO08-40

ORDERING INFORMATION

RBO 08 - 40 T
I a kages :
Reversed Battery & = TO 220 AB
Overvolage protection
IF(av) = 8 A VeoL = 40V
PACKAGE MECHANICAL DATA (in millimeters)
TO 220 AB  Plastic
10.3%0.1 §§ Ef 4,651 0.17
+040i ‘N‘kii.*a‘n +;lr;ll 25i8:}0 ‘&*77
3.6 - 0.05 il @
= S
O { :
| |3
‘ i +(‘M‘3

14.7 max

254’025 2.54%0.25

.
2.
a2

0.5%0.15
4%03

Cooling method : C
Marking : type number
Weight : 2 g

Polarity : N A

Stud torque : N A

4/4
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Lyz RESTOMSON

RBO40-40

REVERSED BATTERY AND

OVERVOLTAGE PROTECTION CIRCUIT (RBO)

FEATURES

» DISSIPATION THROUGH PIN 2 :
TAB CONNECTED TO GROUND

= MONOLITHIC SILICON CHIP

= NEGATIVE OVERVOLTAGE PROTECTION
BY CLAMPING (COMPONENT T1)

= BREAKDOWN VOLTAGE : 24 V min
s CLAMPING VOLTAGE : £ 40 V max

= AVERAGE FORWARD CURRENT
(COMPONENT D1) : 40 A

PRELIMINARY DATA

TO 220 AB
(Plastic)
DESCRIPTION FUNCTIONAL DIAGRAM
Developed especially for automotive reversed
battery operation and overvoltage (load dump) D1
protection, this monolithic component chip offers o N R S ©)
multiple functions in the same package (see \ N
page 4) : |
D1 : reversed battery protection
T1 : clamping function to negative overvoltage | T2
effect '
T2 : Transil function to Load Dump effect T1 l
@
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFSM Non repetitive surge peak forward current between Tj=25°C 400 A
Pins 1and 3 @ T= 10 us
IF(AV) Average forward current between Pins 1 and 3 Tc = 80°C 40 A
Vpp Peak load dump voltage (see note 1 and 2) Tc = 85°C 80 \Y
Ppp Peak pulse power between Pins 1 and 3 @ T=1 ms Tc = 85°C 1500 w
P Total power dissipation Tc = 80°C 70 w
Tstg Storage and junction temperature range - 40 to + 150 °C
Tj
TL Maximum lead temperature for soldering during 10 s at 4.5 mm from 230 °C
case

Notes 1 : for a surge greater than the maximum value, the source will present a short circuit.

Notes 2 : see schaffner circuit page 3

November 1992
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RBO40-40

THERMAL RESISTANCE

! VF13
! IRM13

I
I
N IR13
I
[

________ Ipp13

Symbol Parameter Value Unit
Rth (j-c) Junction to case 1 °C/W
1 A 132 4
’I[ ‘ 3 13
| Ipp32
I
JE 2 |
IR32
I
| IRM32
VCL13 VRB13 VRM13 . Vi3 . | Va2

VRM32 VRB32 VCL32

1

R
| I

“IX

ELECTRICAL CHARACTERISTICS

Symbol Test Conditions Value Unit
VE 13 Maximum forward voltage @ IF =40 A Tj=25°C MAX 1.7 \Y
Tj=85°C
VF 13 Maximum forward voitage @ IF =20 A Tj=25°C MAX 1.35 \"
Tj=85°C
VE 13 Maximum forward voltage @ IF = 1A Tj=85°C MAX 0.9
VBR 31 Breakdown voltage @ IR =1 mA Tj=25°C MIN 24
MAX 32
IRM 31 Leakage current @ VRM =20 V Tc=25°C MAX 50 A
Tc=85°C 300
VCL 31 Clamping voltage @ Ipp=375A @ T=1ms | Tc=25°C MAX 40
VBR 32 Breakdown voltage @ IR = 1 mA Tj=25°C MIN 24
MAX 32
IRM 32 Leakage current @ VRM =20 V Tc=25°C MAX 10 pA
Tc=85°C 100 )
VCL 32 Clamping voltage @ IPP =20 A Tc=25°C MAX 40 "
ot Temperature coefficient Tc=25°C | MAX 10-4 rC
C 13 Capacitance at 0 V Te=25°C TYP 3000 pF
C 32 Capacitance at 0 V Tc=25°C TYP 7000 pF

Note : 13 and 32
Ex : VF 13 . between Pin 1 and Pin 3
VBR 32 . between Pin 3 and Pin 2

2/5
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RBO40-40

SCHAFFNER CIRCUIT

Vpp=|80V

1.50hms 0.50hms

C<100uF

O

D.U.T

\ Load dump waveform

/

v

Vpp |- —
Vpp = E 0164

—

e—

OUTPUT VOLTAGE WITHOUT D.U.T

v
—

IppT*

lop/2 - /7 -
|
|
|
|

AN

>t

tp = 40ms

CURRENT THROUGH D.U.T

o7

SGS-THOMSON
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RB0O40-40

PRODUCT DESCRIPTION

D1
De ®

The RBO has 3 integrated functions on the
same chip.

D1 : “Rectifier function” in order to protect
against reversed battery operation.

T2 : “Transil function” in order to protect

T2 against Load dump generated by the alterna-
tor.
T1 T1 : Protection for motor driver application
(@ (See below).
BASIC APPLICATION
- Tttt T T T T 0 *The monolithic multi function protection (RBO)
| ! has been developed to protect sensitive semi-
¥ Protected | . . .
z +12V +12V | conductors in the car electronic module against
= | 9 ?‘N—f B ! both overvoltage and battery reverse.
Iy \ LDl T2 e ||
> | | l wb i *In addition, this RBO circuit prevents overvolt-
a | M—‘ 5 2! ages generated by the module affecting the car
3s | e o BTl supply network.
z | % T
(&} [ |
| CAR ELECTRONIC MODULE — |
L el ___ T_

BATTERY

-

RBO
DEVICE

protected as per its basic function application.

MOTOR CONTROL

In this application, one half of the motor drive circuit is supplied through the “RBO” and is thus

The second part is connected directly to the “car supply network” and is protected as follows :
- For positive surges : T2 (clamping phase) and D1 forward-biased.
- For negative surges : T1 (clamping phase) and T2 forward-biased.

4/5
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RBO40-40

ORDERING INFORMATION

RBO 40 - 40 T
Packages :
Reversed Battery & T=TO 220 AB
Overvolage protection M = SOP 10 (Power SO) *
IF(av) = 40 A VoL = 40V
* To be announced later on
PACKAGE MECHANICAL DATA (in millimeters)
TO 220 AB  Plastic
_ﬂéi (JV.i"1 ?f?: 1 . 0_11"*‘—3‘4':'55: 0.7177
+0.40 | | o 1257010 i
ERRLE 5 4 |
1
0.8 *0.16 3
! 0.4- 011 ) ! | 0.5+0.15
2.5410.25 | 2.54%0.25 .l_ 24103

Cooling method : C
Marking : type number
Weight : 2 g

Polarity : N A

Stud torque : N A

5/5
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[ﬁ SGS-THOMSON SM4T6V8,A/220,A
. MICROELECTRONICS  sM4T6V8C,CA/220C,CA
TRANSIL

FEATURES

s PEAK PULSE POWER= 400 W @ 1ms.

= BREAKDOWN VOLTAGE RANGE :
From 6V81to 220 V.

= UNI AND BIDIRECTIONAL TYPES.

= LOW CLAMPING FACTOR.

= FAST RESPONSE TIME:
Tclamping : 1ps (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 Techrlology and low
voltage supplied IC’s.

ABSOLUTE RATINGS (limiting values)

=

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.

s Excellent on board stability.

= Tinned copper leads.

= High temperature resistant resin.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 400 W
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 50°C 5 w
See note 1 and derating curve Fig 1.
IFSM | Non repetitive surge peak forward current. Tamb =25°C 50 A
For unidirectional types. t=10 ms
Tst Storage and junction temperature range -65t0 +175 °C
Tj 150 °C
TL Maximum lead temperature for soldering 260 °C
| during 10°s. { ‘

November 1992
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SM4Txx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (1) Junction-leads on infinite heatsink 20 °C/W
Rth (-a) Junction to ambiant. on printed circuit. 100 °C/W
With standard footprint dimensions.
ELECTRICAL CHARACTERISTICS
Symbol Parameter .
VRM Stand-off voltage. IF - t
VBR Breakdown voltage.
\o R Clamping voltage.
IRM Leakage current @ VRM. v
Ipp Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VE<35V@IF=25A.
IRM@VRM | VBR @ IR |VcL@lpp|VeL@lpp| T c
rrEs max min nom max max max max | typ
) note2 10/1000us 8/20us note3 | note4
Uni Bi pHA v V| V|V mAl VvV A \ A |104rC| (PF)
directional | * | directional | * |
SM4TeV8 |QD |SM4T6V8C |VD | 1000| 5.8 |6.45(/6.8 |7.48| 10 | 10.5| 38 | 134 | 174 5.7_ | 3500
SM4T6V8A |QE |SM4T6VBCA|VE | 1000| 5.8 |6.45|6.8 |7.14| 10 | 10.5| 38 | 13.4 | 174 57 | 3500
SM4T7V5 |QF |SM4T7V5C |VF 500| 6.4 |7.13|7.5(8.25| 10 | 11.3|354 | 145 | 160 6.1 | 3100
SM4T7V5A | QG |SM4T7V5CA |VG 500\ 6.4 |7.13/75|7.88| 10 | 11.3| 354 | 145 | 160 6.1 | 3100
SM4T10 QN |SM4T10C  |VN 10| 855 |95 |10 | 11 | 1 | 145|276 | 186 | 124 7.3 | 2000
SM4T10A |QP |[SM4T10CA |VP 10| 855 {95 { 10 {105 1 | 145|276 | 186 | 124 7.3 | 2000
SM4T12 QS [SM4T12C  |VS 5/ 102 |11.4| 12 |[13.2| 1 |16.7| 24 |21.7 | 106 7.8 | 1550
SM4T12A |QT |SM4T12CA |VT 5/ 102 |11.4| 12 [126| 1 |16.7| 24 |21.7 | 106 7.8 | 1550
SM4T15 QW|SM4T15C  |VW 5| 12.8 |14.3| 15 (165 1 |21.2| 19 | 272 | 85 84 | 1200
SM4T15A |QX [SM4T15CA |VX 5| 128 |14.3| 15 |158| 1 [21.2| 19 | 272 | 85 84 | 1200
SM4T18 RD [SM4T18C |UD 5| 153 |17.1| 18 |19.8| 1 | 252 | 16 | 325 | 71 8.8 975
SM4T18A |RE |[SM4T18CA |UE 5| 153 |17.1| 18 |189| 1 |252| 16 |325| 71 8.8 975
SM4T22 RH |SM4T22C  |UH 5| 18.8 |20.9| 22 |242| 1 | 306 | 13 |39.3| 59 9.2 800
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| 205 |22.8| 24 |264| 1 |332| 12 |428 | 54 9.4 725
SM4T24A |RM |SM4T24CA (UM 5| 205 |22.8| 24 |252| 1 332 | 12 |428 | 54 9.4 725
SM4T27 RN |SM4T27C  |UN 5| 23.1 |25.7| 27 |29.7| 1 |37.5|10.7 | 483 | 48 9.6 625
SM4T27A  |RP [SM4T27CA |UP 5| 23.1 |25.7| 27 |284| 1 | 37.5|10.7 | 483 | 48 9.6 625
SM4T30 RQ |SM4T30C |UQ 5| 256 |28.5/ 30 {33 | 1 |415| 96 |535| 43 9.7 575
SM4T30A |RR |[SM4T30C4 |UR 5| 256 |28.5| 30 |31.5| 1 |415| 96 | 535 | 43 9.7 575
SM4T33 RS |SM4T33C  |US 5| 282 |31.4| 33 |363| 1 |45.7| 88 [59.0| 39 9.8 510
SM4T33A |RT [SM4T33CA |UT 5| 28.2 |31.4| 33 |34.7| 1 |45.7| 88 |59.0| 39 9.8 510
SM4T36 RU |SM4T36C  |[UU 5| 30.8 |34.2| 36 |396| 1 |499| 8 |643| 36 9.9 480
SM4T36A |RV |SM4T36CA |UV 5| 30.8 |34.2| 36 |37.8| 1 |499| 8 [643| 36 9.9 480
SM4T39 RW|SM4T39C |UW 5| 333 |37.1] 39 |429| 1 |539| 74 [ 69.7| 33 10.0 | 450
SM4T39 RX |SM4T39 Ux 5| 333 |37.1| 39 [41.0]/ 1 |539| 74 |69.7| 33 10.0 | 450
26 (N7 SGS-THOMSON
Y/ HCROELECTRONICS
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SM4Txx

TYPES IRM@VRM | VBR @ IR |VeL@Ilpp|VcL@ lpp| oT c

max min nom max max max max typ

note2 10/1000us 8/20us note3 | note4

Uni Bi uA v ViV IV imAlV A | v ] a [104rc| (pF)

directional | * | directional * |

SM4T68 SN |SM4T68C WN 58.1 |64.6| 68 (74.8 92 | 43 | 121 | 19 104 | 270
SM4T68A |SP |SM4T68CA |WP 58.1 |64.6| 68 |71.4 92 | 43 | 121 | 19 104 | 270
SM4T100 |SW |SM4T100C |WW 85.5 195.0/100 | 110 137 | 29 | 178 | 13 10.6 | 200
SM4T100A |SX |SM4T100CA |WX 85.5 |195.0|/100 | 105 137 | 29 | 178 | 13 10.6 | 200
SM4T150 |TH |SM4T150C |XH 128 | 143|150 | 165 207 | 2.0 | 265 9 10.8 145
SM4T150A | TK |SM4T150CA | XK 128 | 143 150|158 207 | 20 | 265 | 9 10.8 145
SM4T200 TS |SM4T200C |XS 171 1190|200 | 220 274 | 15 | 353 | 65 10.8 120
SM4T200A | TT |SM4T200CA | XT 171 1190|200 | 210 274 | 15 | 363 | 6.5 10.8 120
SM4T220 |TU |SM4T220C XU 188 |209 | 220 | 242 328 | 1.4 | 388 | 6 10.8 110
SM4T220A | TV |SM4T220CA | XV 188 |209 | 220 | 231 328 | 14 | 388 | 6 10.8 110

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

[$, ¢, ¢, N6, IS, &, & NG, IS, )

- e

* = Marking
Figure 1: Power dissipation derating versus
ambient temperature
% lpp
o
100 10ps oo )
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° | (on printed circuit). |
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50 f-fo-oooet 60 % \\
b N~
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40% (on infinite heatsink). N
0 | AN
1000 s ‘ 20% I ‘ N
r Tamb (°c)
0% 1 | I
Note 1:  For surges greater than the maximum values, 0 20 40 60 80 100 120 140 160 180 200
the diode will present a short-circuit Anode - Cathode. :
Note 2 : Pulse test: Tp <50 ms.
Note 3:  AVer=oT - (Ta- 25) - Varesec).
Note 4 : VR =0V, F=1MHz. For bidirectional types,
capacitance value is divided by 2.
vy SGS-THOMSO 3/6
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SM4Txx

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 us
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t =10ms ...
Ve )
1000 T — g
%P Tj initial = 25°C ]

[ SM4T 220A 1

 SMAT 150A T T T[E = — 0

[

100 —SM4T 68A
o

¥\.

I R
I SM4T 39A — -t =

| | HREEEER = = il B

T
r SM4T1 22AI
 —

SM4T 10A L] [+

10 b e e s s i
E smaT svaa —

Ipp (A)
1 [N
0.1 1 10 100 1000

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 :
AV (BR) = oT (V(BR)) * [Ta -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).

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 4T 100 C A

SURFACE MOUNT l—> TOLERANCE :

A= +/- 5%
= - 1 OO
400 WATTe— +- 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
. min max min max
A 2.48 2.61 0.096 0.103
B c at 0.10 0.20 0.004 0.008
i B 1.96 2.1 0.077 0.083
4 F c 3.65 3.93 0.143 | 0.155
D 5.39 5.59 0.212 0.220
‘ E 415 4.30 0.163 0.170
Al A G
tg L F 1.00 1.27 0.039 0.050
aq) Weight = 0.12 g.
‘ )
FOOTPRINT DIMENSIONS (Millimeter).
SOD 6 Plastic.
Ref Millimeters
a 2.75
1.52
[ b a b c 2.30
[
Z %
Packaging : standard packaging is in film.
6/6 C— SGS-THOMSON
Y/ MCROELECTRONICS
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(vyy SGS-THOMSON SM6T6V8,A/220,A
Y/ CROELECTRONICS  SMeT6VSC,CA/220C,CA
TRANSIL

FEATURES

= PEAK PULSE POWER=600 W @ 1ms.
= BREAKDOWN VOLTAGE RANGE :
From 6V8 to 220 V.
UNI AND BIDIRECTIONAL TYPES.
= LOW CLAMPING FACTOR.
s FAST RESPONSE TIME:
Tclamping : 1ps (0 V to VBR).
= JEDEC REGISTRED.

DESCRIPTION
Transil diodes provide high overvoltage
protection by  clamping action. Their

particularly suited to protect voltage sensitive
devices such as MOS Technology and low
voltage supplied IC’s.

instantaneous reponse to transients makes them

ABSOLUTE RATINGS (limiting values)

=

SOD 6
(Plastic)

MECHANICAL CHARACTERISTICS

= Body marked with : Logo, Date Code, Type
Code and Cathode Band (for unidirectional

tynag gnlvy
ypes Uiy .

= Full compatibility with both gluing and paste
soldering technologies.

= Excellent on board stability.

= Tinned copper leads.

= High temperature resistant resin.

Symbol Parameter Value Unit
Pp Peak pulse power dissipation Tamb = 25°C 600 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 50°C 5 W
See note 1 and derating curve Fig 1.
IFSM Non repetitive surge peak forward current. Tamb =25°C 100 A
For unidirectional types. t=10ms
Tstg Storage and junction temperature range | -65to + 175 °C
T ( 150 °C
TL Maximum lead temperature for soldering 260 °C W,
during 10 s. ‘

November 1992
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SM6Txx

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-) Junction-leads on infinite heatsink 20 °C/W
Rth (j-a) Junction to ambient. on printed circuit. 100 °C/W
With standard footprint dimensions.
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
VRM Stand-off voltage. IF i ‘
VBR Breakdown voltage. :
VoL Clamping voltage.
IRM Leakage current @ VRM.
Ipp Surge current.
oT Voltage temperature coefficient.
VF Forward Voltagedrop | | | |
VE <35V @ IF =50 A. | PP
J
IRM@VRM | VBR @ IR |[VcL@Ilpp|VcL@Ipp| oT c
TYPES -
max min nom max max max max | typ
note2 10/1000us 8/20us note3 | note4
Uni Bi nA Y V| V|V W mAl V A v A [10-4/°C| (PF)
directional | * | directional | *
SMeT6vV8 DD [SM6T6V8C (LD | 1000| 5.8 |6.45|6.8 |7.48| 10 |10.5| 57 | 13.4| 298 5.7 | 4000
SM6T6V8BA |DE |[SM6T6VBCA|LE | 1000| 5.8 |6.45|6.8 |7.14| 10 | 10.5| 57 | 13.4 | 298 57 | 4000
SM6T7V5 |DF |SM6T7V5C |LF 500| 6.4 |[7.13|7.5|825| 10 | 11.3| 53 | 145 276 6.1 | 3700
SM6T7V5A |DG |SMBT7V5CA|LG 500, 6.4 |7.13|75|7.88| 10 | 11.3| 53 | 145 276 6.1 | 3700
SM6T10 DN |SM6T10C  |LN 101 855 |95 |10 | 11 | 1 |145| 41 | 186 | 215 7.3 | 2800
SM6T10A |DP |[SM6T10CA |[LP 10| 855 | 95| 10 |105| 1 [145| 41 | 186 | 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 {126 1 |16.7| 36 |21.7 | 184 7.8 | 2300
SMeT15 DW|SM6T15C |LW 5/ 12.8 [143| 15 [16.5] 1 |[21.2| 28 |27.2| 147 8.4 | 1900
SM6T15A |DX |[SMBT15CA |LX 5| 12.8 [14.3| 15 |168| 1 |21.2| 28 |27.2| 147 84 | 1900
SM6T18 ED |SM6T18C |MD 5/ 153 |17.1| 18 |{19.8| 1 |25.2| 24 | 325 123 8.8 | 1600
SM6T18A EE |[SM6T18CA |ME 5/ 153 |17.1| 18 |{189]| 1 | 252 | 24 |325| 123 8.8 1600
SMeT22 EH |SM6T22C |MH 5/ 18.8 120.9] 22 |242] 1 1306 20 |39.3]| 102 9.2 11350
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| 205 |22.8| 24 |26.4| 1 |33.2| 18 | 428 | 93 9.4 | 1250
SM6T24A |EM [SM6T24CA MM 5/ 20.5 |22.8| 24 |252| 1 |33.2| 18 |428| 93 9.4 | 1250
SM6eT27 EN |SM6T27C  |MN 5| 23.1 |25.7| 27 |29.7| 1 |375| 16 |483| 83 9.6 | 1150
SM6T27A |EP [SM6T27CA |MP 5| 23.1 |257 27 |284| 1 |375| 16 |48.3| 83 9.6 | 1150
SM6T30 EQ |SM6T30C |MQ 5| 256 |285| 30 | 33 | 1 415|145 |535| 75 9.7 |1075
SM6T30A |ER [SM6T30CA MR 5| 256 |28.5| 30 (31.5| 1 (415|145 535 | 75 9.7 | 1075
SM6T33 ES |SM6T33C |MS 5| 28.2 |31.4| 33 [36.3| 1 |45.7| 131 |59.0| 68 9.8 | 1000
SM6T33A |ET [SM6T33CA |(MT 5| 282 |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 |643| 62 9.9 950
SM6T36A |EV |SMET36CA |MV 5| 30.8 |34.2| 36 [37.8] 1 |49.9| 12 |643 | 62 9.9 950
SM6T39 EW |SM6T39C MW 5| 33.3 |37.1| 39 [429| 1 |53.9| 111 |69.7| 57 10.0 | 900
SM6T39 EX |SM6T39 MX 5| 333 |37.1| 39 |41.0| 1 |53.9 111 69.7 | 57 10.0 | 900
2/6
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SM6Txx

TYPES IRM@VRM | VBR @ IR VeL @ VeL @ oT c
Ipp Ipp

max min nom max max max max typ

note2 10/1000us 8/20us note3 | note4

Uni | Bi wA | v [vIiv]ivimal v ] a]| v | a |[104°c|ph
directional | * directional *

SMeTe8 |FP |SM6T68C (NP 5| 58.1 (64.6| 68 (748 1 | 92 | 65 | 121 | 33 | 104 | 625

SM6T68A |FQ |SMB6T68CA [NQ 5| 58.1 [64.6| 68 [714| 1 | 92 | 65 | 121 | 33 | 104 | 625

SM6T100 |FX |SM6ET100C |NX 5| 855 |95.0/100|110| 1 | 137 | 4.4 | 178 |225| 10.6 | 500

SM6T100A |[FY |SM6ET100CA |NY 5| 855 [95.0(100(105| 1 | 137 | 44 | 178 |225| 10.6 | 500

SM6T150 |GK |SM6T150C |OK 5| 128 [143|150(165| 1 | 207 | 29 | 265 | 15 | 10.8 | 400

SM6T150A |GL [SM6T150CA |OL 5| 128 [143(150(158| 1 [ 207 | 2.9 | 265 | 15 | 10.8 | 400

SM6T200 |GT |[SM6T200C |OT 5| 171 |190|200|220| 1 | 274 | 2.2 | 353 |11.3| 10.8 | 350

SM6T200A |GU |SM6T200CA |OU 5| 171 |[190|200|210| 1 |274 | 22 | 353 | 11.3| 10.8 | 350

SM6T220 |GV |SM6T220C |OV 5| 188 |209|220|242| 1 |328 | 2 |388|10.3| 10.8 | 330

SM6T220A [GW |SM6T220CA |OW 5| 188 |209 220|231 | 1 | 328 | 2 |388|10.3| 10.8 | 330

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

* = Markin

9

Note 1 :

Note 2 :
Note 3 :

Note 4 :

For surges greater than the maximum values,
the diode will present a short-circuit Anode - Cathode.

Pulse test: Tp < 50 ms.

AVgg = oT * (Ta - 25) - Varzs<c).

VR =0V, F=1MHz. For bidirectional tyPes,

capacitance value is divided by 2.

o7

SGS-THOMSON

MICRC

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 us
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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 :

AV (BR) = oT (V(BR)) * [Ta -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).

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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SM6TxXx

ORDER CODE

SM 6 T 100 C A

SURFACE MOUNT | j ‘4» TOLERANCE :
A= +/- 5%
600 WAT T« s =+ 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
min max min max
A 2.48 2.61 0.096 0.103
B ail 0.10 0.20 0.004 0.008
B 1.96 2.1 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
Af | F 1.00 1.27 0.039 0.050
nﬁhi Weight = 0.12 g.
D
FOOTPRINT DIMENSIONS (Millimeter).
SOD 6 Plastic.
Ref Millimeters
a 2.75
b 1.52

b a b c 2.30
Packaging : standard packaging is in film.

6/6 -£ SGS-THOMSON
Y/ ICROELECTRONICS
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CT2 SGS-THOMSON SM15T6V8,A/220,A
Y/ GICROELECTRONICS  sM15T6VSC,CA/220C,CA
TRANSIL

FEATURES

s PEAK PULSE POWER= 1500 W @ 1ms.
= BREAKDOWN VOLTAGE RANGE :
From 6V8 to 220 V.
= UNI AND BIDIRECTIONAL TYPES.
= LOW CLAMPING FACTOR.
s FAST RESPONSE TIME:
Tclamping : 1ps (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)

=

SOD 15
(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 f

Symbol Parameter | Unit
Pp Peak pulse power dissipation Tamb =25°C 1500 w
See note 1 and derating curve Fig 1.
P Power dissipation on infinite heatsink Tlead = 50°C 10 w
See note 1 and derating curve Fig 1.
IFsM | Non repetitive surge peak forward current. Tamb = 25°C 250 A
For unidirectional types. t=10 ms ;
I |
Tstg Storage and junction temperature range -65to +175 °C
Tj 150 °C
TL Maximum lead temperature for soldering 260 °C
| during 10 s.
November 1992 1/6
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SM15Txx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rih (-1) Junction-leads on infinite heatsink 10 °C/W
Rth (-a) Junction to ambient. on printed circuit. 75 °C/W
With standard footprint dimensions.
ELECTRICAL CHARACTERISTICS
Symbol Parameter I
g |--
VRM Stand-off voltage. F i
VBR Breakdown voltage.
vVcL Clamping voltage.
IRM Leakage current @ VRM. \'
[[=]=} Surge current.
oT Voltage temperature coefficient.
VE Forward Voltage drop
VE<35V@ IF =100 A.
IRM@VRM | VBR @ IR VcL @ Ipp VcL @ Ipp aT c
TYPES max min nom max max max max typ
note2 10/1000us 8/20us note3 | note4
Uni Bi WAl v [v]v]vima]l v A v A [104rc| (PR
directional directional ‘
SM15T6V8 |SM15T6V8C 1000 E.S 6.45| 6.8 |7.48| 10 10.5 143 13.4 746 57 9500
SM15T6V8A |SM15T6VBCA | 1000| 5.8 |6.45|6.8 [7.14| 10 10.5 143 13.4 746 57 9500
SM15T7V5 |SM15T7V5C 500, 6.4 |[7.13| 7.5 |825| 10 11.3 132 14.5 690 6.1 8500
SM15T7V5A |SM15T7V5CA 500| 6.4 |7.13|7.5 |7.88| 10 1.3 132 14.5 690 6.1 8500
SM15T10 SM15T10C 10, 855 | 95| 10 |11.0] 1 14.5 103 18.6 538 7.3 7000
SM15T10A |SM15T10CA 10| 855 | 95| 10 |10.5] 1 145 103 18.6 538 7.3 7000
SM15T12 SM15T12C 5/ 102 [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 {143] 15 (16,5 1 21.2 71 27.2 368 84 5000
SM15T15A |SM15T15CA 5/ 128 [14.3| 15 {158] 1 21.2 71 27.2 368 8.4 5000
SM15T18 SM15T18C 5| 1563 [17.1] 18 [19.8] 1 252 59.5 32.5 308 8.8 4300
SM15T18A |SM15T18CA 5| 1563 [17.1| 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 9.2 3700
SM15T24 SM15T24C 5| 205 (22.8| 24 (26.4| 1 33.2 45 42.8 234 9.4 3500
SM15T24A |SM15T24CA 5| 205 |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| 231 [256.7| 27 |28.4| 1 375 40 48.3 207 9.6 3200
SM15T30 SM15T30C 5| 25.6 |28.5| 30 |33.0| 1 415 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 9.9 2500
SM15T36A |SM15T36CA 5| 30.8 |34.2| 36 |37.8| 1 49.9 30 64.3 156 9.9 2500
SM15T39 SM15T39C 5| 33.3 [37.1] 39 [429]| 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
2/6
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SM15Txx

TYPES IRM@VRM | VBR @ IR VeL @ lpp VcL @ lpp oT c
max min nom max max max max typ
note2 10/1000ps 8/20us note3 | note4
Uni Bi uA \' V| V|V mA v A v A 10-4°C | (pF)
directional directional
SM15T68 SM15T68C 5| 58.1 |64.6| 68 [74.8| 1 92 16.3 121 83 10.4 | 1550
SM15T68A |SM15T68CA 5| 58.1 |64.6| 68 |71.4| 1 92 16.3 121 83 10.4 | 1550
SM15T100 |SM15T100C 5| 85,5 |95.0/100|110| 1 137 1" 178 56 10.6 | 1150
SM15T100A |SM15T100CA 5| 855 |95.0/100|105| 1 137 11 178 56 10.6 | 1150
SM15T150 |SM15T150C 5| 128 |[143|150|165| 1 207 7.2 265 38 10.8 850
SM15T150A |SM15T150CA 5| 128 |143|150|158 | 1 207 7.2 265 38 10.8 850
SM15T200 |SM15T200C 5| 171 |190|200 220 | 1 274 55 353 28 10.8 675
SM15T200A |SM15T200CA 5| 171 |190]200 (210 | 1 274 55 353 28 10.8 | 675
SM15T220 |SM15T220C 5| 188 |209 220 242 | 1 328 46 388 26 10.8 625
SM15T220A |SM15T220CA 5| 188 |209|220|231 | 1 328 46 388 26 10.8 | 625

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

Figure 1: Power dissipation derating versus

% Ipp ambient temperature
100 ﬁ LLS 100 %
‘o \
PULSE WAVEFORM 10/1000 s 80 % ™~ Peak Power |
5O f-fee-oe- \w (on printed circuit).
60% \\~
™S
| o Average Power
0 ; t 40% (on infinite heatsink).| N\
1000 pus ' \ \
20 %" — 8 t 1 N

Note 1 : - For surges greater than the maximum values, Tamb (‘c)

the diode will present a short-circuit Anode - Cathode. 0% | | 1
Note 2:  -Pulsetest: Tp <50 ms. 0 20 40 60 80 100 120 140 160 180 200
Note 3 : - AVer =T - (Ta - 25) - Veres-c).
Note 4 : -VR =0V, F=1MHz. For bidirectional types,

capacitance value is divided by 2.

TYPES TYPES TYPES TYPES

Unidirectional | Marking Bidirectional | Marking | Unidirectional | Marking Bidirectional Marking
SM15T6V8 MDD SM15T6V8C BDD SM15T30 MEQ SM15T30C BEQ
SM15T6V8A MDE SM15T6VBCA |BDE SM15T30A MER SM15T30CA BER
SM15T7V5 MDF SM15T7V5C BDF SM15T33 MES SM15T33C BES
SM15T7V5A MDG SM15T7V5CA |BDG SM15T33A MET SM15T33CA BET
SM15T10 MDN SM15T10C BDN SM15T36 MEU SM15T36C BEU
SM15T10A MDP SM15T10CA BDP SM15T36A MEV SM15T36CA BEV
SM15T12 MDS SM15T12C BDS SM15T39 MEW SM15T39C BEW
SM15T12A MDT SM15T12CA BDT SM15T39A MEX SM15T39CA BEX
SM15T15 MDW SM15T15C BDW SM15T68 MFN SM15T68C BFN
SM15T15A MDX SM15T15CA BDX SM15T68A MFP SM15T68CA BFP
SM15T18 MED SM15T18C BED SM15T100 MFW SM15T100C BFW
SM15T18A MEE SM15T18CA BEE SM15T100A MFX SM15T100CA |BFX
SM15T22 MEH SM15T22C BEH SM15T150 MGH SM15T150C BGH
SM15T22A MEK SM15T22CA BEK SM15T150A MGK SM15T150CA |BGK
SM15T24 MEL SM15T24C BEL SM15T200 MGU SM15T200C BGU
SM15T24A MEM SM15T24CA BEM SM15T200A MGV SM15T200CA |BGV
SM15T27 MEN SM15T27C BEN SM15T220 MGW SM15T220C BGW
SM15T27A MEP SM15T27CA BEP SM15T220A MGVX SM15T220CA |BGX
SGS-THOMSON 36
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SM15Txx

Figure 2 : Peak pulse power versus exponential pulse duration.
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Figure 3 : Clamping voltage versus peak pulse current.
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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 :
AV (BR) = oT (V(BR)) * [Ta -25] * V (BR).
For intermediate voltages, extrapolate the given results.
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SM15Txx

Figure 4b : Capacitance versus reverse applied

Figure 4a : Capacitance versus reverse applied
voltage for bidirectional types (typical values)

voltage for unidirectional types (typical values).

10000 "7 10000 . )
=iy ey ——=: =
SMisT 6y T Tj=25C o ESM15T 6VsCaH— Tj=25C 5
— T smio BA— — = £=1MHz ) 1 f=1MHz -
SM L 15* N N [SM15T 15CA \ 7
1000 = 13T 30a | 1000 215 30CATTT— |
==c"Uhgy,——— == M15T 68CA
5T 3004 FSMA5T 200G
= 00CA 11
L l - | j ——— A | il i
mli SSE | B
100 s 2 100 s nE {
: | ) # J( 1 -
T VRV) ] VR(V) T
10 | J | (R 10 [ | nl {
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Figure 6 : Transient thermal impedance
Figure 5 : Peak forward voltage drop versus junction-ambient versus pulse duration. For a
peak forward current (typical values for mounting on PC Board with standard footprint

unidirectional types). dimensions.
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SM15Txx

ORDER CODE

SM 15 T 100 C A

BREAKDOWN VOLTAGE

SURFACE MOUNTJ ‘—» TOLERANCE :
A= +/- 5%
— - OO
1500 WAT T« =+~ 10%

'—— BIDIRECTIONAL

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

PACKAGE MECHANICAL DATA
SOD 15 (Plastic).

Packaging : standard packaging is in film.

E Ref Millimeters Inches
: min max min max
A 25 3.1 0.098 0.122
al - 0.2 - 0.008
B 2.9 3.1 0.114 0.122
Cc 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.
FOOTPRINT DIMENSIONS (Millimeter).
SOD 15 Plastic.
Ref Millimeters
a 4.2
b 2
I b a b | c 3.3
‘ . \
[+
| 2

6/6 £ SGS-THOMSON
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L3100B
L3100B1

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR

AND CURRENT LIMITER

FEATURES

= UNIDIRECTIONAL FUNCTION

s PROGRAMMABLE BREAKDOWN VOLTAGE
UPTO 265V

s PROGRAMMABLE CURRENT LIMITATION
FROM 50 mA TO 550 mA

= HIGH SURGE CURRENT CAPABILITY
lpp = 100A  10/1000 pus

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
L3100B 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 exiernai zener diode.

DIL 8
(Plastic)

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

A multiple protecton mode can also be COITT K17 - K20 { 107700 ps 15 kv
performed when using several zener diodes, 5/310 ps 38 A
providing each line interface with an optimized y
protection level. VDE 0433 { 10/700 us 2 kV
The current limiting function is achieved with the 5/200 ps 50 A
use of a resistor between the gate and the
cathode. The value of the resistor will determine CNET { 0.5/700 us 15kv
the level of the desired current. 0.2/310 us 38 A
CONNECTION DIAGRAM SCHEMATIC DIAGRAM
k / Anode
Gate-N [ 1| ) | 8] Anode
NC [2] 7] Anode !
Gate-N Gate-P
Gate-P [ 3] | 6] Anode
Cathode [ 4| 5| Anode
Cathode

1/7
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L3100B/L3100B1

ABSOLUTE RATINGS (limiting values) (- 40°C < Tamp < +85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 ps 100 A
8/20 us 250
ITSM Non repetitive surge peak on-state current tp=10ms 50 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
Tj +150 °C
% lpp
10us
1004 Pulse waveform 10/1000us
5 Li----
: o
1000 ps
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-a) | Junction-to-ambient 80 °C/W
2/7
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L3100B/L3100B1

ELECTRICAL CHARACTERISTICS.

Symbol Parameter |
VRM Stand-off voltage 4
VBR Breakdown voltage Ipp
VBO Breakover voltage T
IH Holding current 18O y
VT On-state voltage @ IT Iy /
IBO Breakover current
1mA /,/
Ipp Peak pulse current IRM
\'/¢] Gate voltage VT VeRM VBR VBO >V
IG Firing gate current
OPERATION WITHOUT GATE.
Type IRM @ VRM VBR@ IR vVBO @ IBO H vT c
max min max min max min max max
note 1 note 1 note 2 note 3
uA \ \ mA \ mA mA mA \ pF
L3100B 6 60 265 1 350 200 500 280 2 100
40 250
L3100B1 6 60 255 1 350 200 500 210 2 100
40 250

OPERATION WITH GATES.

Type VGN@IGN=200mA | IGN@ VAC =100V | VRGN @ Ig=1mA | IgGp @ VAC = 100V
min max min max min max
Vv Vv mA mA \' mA
L3100B/B1 0.6 1.8 30 200 0.7 150

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

Note 1 :
Note 2 :
Note 3 :

o7

See the reference test circuit for Iy, Isoand Veo parameters.
Square pulse Tp= 500ps - Ir=1A.
Vr=5V, f=1MHz.

SGS-THOMSO
. MICROELECTRONICS
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L3100B/L3100B1

REFERENCE TEST CIRCUIT FOR I, Iso and Veo parameters :

_[_ Tp=20ms
Auto a1
Transformer .
220V/2A A+ [static °
relay. R2
| _ {2400
V, VB
2 out D.U.T o
8 l measure|
n 1
Transformer
220V/800V
5A

TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Vgr > 150 Volt
- Vour = 480 Vrms, R2 =240 Q.

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

25Q 150 Switch
T

Vp:

20 uF
} -
1KV

220nF 50 QI:

O

Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

a7 (N7 SGS-THOMSON
Y/ MICROELECTRONICS
1684



L3100B/L3100B1

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.
Vgr [Tamb ]
VeR [Tamb =25°C]
1.04 T
IR =1mA
1.03
1.02
1.01 I/
"
1.00 ~1]
i /
0'99‘; Tamb (°C) ‘
1
[ \
0'980 10 20 30 40 50 60 70

ISTR

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/L3100B1

APPLICATION CIRCUIT
Overvoltage Protection and Current limitation

' |
PTC HOOK ! !
O——iﬁ + —T—o P !
A | SPEECH
' 1
1
DIALING :
<+ L3100B\B1 |G i |
' RINGER |
1
Ra . !
0 D e |
- I
T :éu_.lg_"nj
RINGER
=
Table below gives the tolerance of the limited current It for each standardized resistor value.
Tl—‘ fnvemmiila 4\ lhas haam 1iaad widh \/ .. vualiias anmanif At tlaa bmiaal ot Arirramd laval o
e IUIIIIU a 1) 1ao UTcoll usea wiin vGN vaiues DPULA'IUU G.l uic lyplbdl ydlU cunichit ieverl IGN.
CURRENT TOLERANCE I
R IT IT P T
Q mA mA »
( £5%) min max
3.00 268 533 ) A
3.30 246 503 len
3.60 228 478 o~ oy
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 | Ra |
6.80 135 347
7.50 152 333
8.20 117 322
9.10 108 310
10.10 101 299 Vv
11.00 95 291 I _ 6N 4
12.00 90 283 R
13.00 85 277 ‘a
15.00 78 266
16.00 75 263
18.00 70 256
20.00 66 250 VeN @ IaN
22.00 62 245 Min Max Typ.
24.00 60 242 v v mA
27.00 56 237
30.00 54 233 0.75 0.95 100

6/7
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L3100B/L3100B1

Ground key telephone set Protection

PTC

'
HOOK 1 1
1
— 77 % o
A i 1
T 1 1
vzi ' DIALING 1 VZ2
1 1
1 1 Si
L3100B\B1 | CIRCUIT X PEECH
1
GN I l
Cc 1 I
o . b '
- 1 I
L 1

RINGER

=
=

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 L3100B can be
adapted to different levels with two zener diodes.

PACKAGE MECHANICAL DATA (in milimeters). I
ORDER CODE DIL 8 Plastic
L3100 B 1 )
E-m
( |
1.7"13! I'N
VERSION. +—— | ‘i )
= VBR = 265 V 05 || 254
1 = VBR =255V 1277 | 762 8.4™*
10max POO1-FW1
——
MARKING : Logo, Date Code,part Number. - T T
PACKAGING : Products supplied in antistatic tubes.
£ SGS-THOMSON "
Y/ MICROELECTRONICS
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Lyz R THOMSON

L3121B

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR

FEATURES

= BIDIRECTIONAL FUNCTION WITH VOLTAGE
PROGRAMMABILITY IN BOTH POSITIVE
AND NEGATIVE POLARITIES.

= PROGRAMMABLE BREAKDOWN VOLTAGE
UP TO 100 V.

» HOLDING CURRENT = 150 mA min.

» HIGH SURGE CURRENT CAPABILITY.
lpp = 100A, 10/1000 us

DESCRIPTION

This device has been especially designed to
protect a subscriber line card interface (SLIC)
with a integrated ring generator.

Used with the recommended application circuit,
each line (TIP and RING) is protected against
positive and negative surges. In the positive

SIP 4
(Plastic)

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

polarity, the breakdown voltage is referenced to CCITT K17 - K20 10/700 ps 1.5 kv
the + VB , and in the negative polarity, the { 5/310 ps 38 A
breakdown voltage is referenced to the -Vbat .
Its high surge current capability makes the VDE 0433 10/700 us 2 kv
L3121B a reliable protection device for very { 5/200 ps 50 A
exposed equipment, or when series resistors are
very low. CNET { 0.5/700 ps 1.5 kV
0.2/310 us 38 A
CONNECTION DIAGRAM SCHEMATIC DIAGRAM
\__/
* o Line
Gate N——__1_ s - Gate-p

oNo — 7
Line — 3|

Gate P 4

\ q
L
»—0 Gate-N

i
T

—&— &

o GND

1/6
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L3121B

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

Symbol Parameter " Value Unit
Ipp Peak pulse current 10/1000 pus 100 A
8/20 us 250
ITSM Non repetitive surge peak on-state current tp=10ms 50 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Aus
VMLG Maximum voltage LINE/GND. 100 \
VMGL Maximum voltage GATE/LINE. 80 Vv
Tstg Storage and operating junction temperature range -40to + 150 °C
Tj B 150 °CQ
% Ipp
10us
“’“-ﬁ‘ A Pulse waveform 10/1000us
50 [f-..2
: » 1
1000 us
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rith (-a) Junction-to-ambient 80 °C/W
2/6
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L3121B

ELECTRICAL CHARACTERISTICS.

Symbol Parameter ,
VRM Stand-off voltage Ipp
VBR Breakdown voltage 17 4
VBO Breakover voltage lBOu" ' S
HI !
IH Holding current f /J
— o _ i !y
VT On-state voltage @ IT // \ Vem fVBO
VT VBR
IBO Breakover current
Ipp Peak pulse current
\e] Gate voltage |
IG Firing gate current
OPERATION WITHOUT GATE.
Type IRM @ VRM VBR@ IR | VBO @ IBO H vT c
max min max Typ max min max max
note 1 note 1 note 2 note 3
uA \4 Vv mA \ mA mA mA \ pF
L3121B 5 60 100 1 180 200 500 150 2 200
8 90
OPERATION WITH GATES.
Type VGN @ IGN=200mA | IGN @ VAC =60V IgGP @ VAC = 60V |
min max min max max
v v mA mA | mA
L3121B 0.6 1.8 80 200 180
All parameters tested at 25°C, except where indicated.
Note 1: See the reference test circuit for In, Isoand Vso parameters.
Note 2 : Square pulse Te=500ps - lr=1A.
Note 3: Va=5V, F=1MHz.
(y7 SGS-THOMSON 3/
Y/ MiCROELECTRONICS
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L3121B

REFERENCE TEST CIRCUIT FOR Iu, Iso and Vso parameters :

L Tp=20ms
Auto

Transf . R1
Seovea Ay [static o{1200]
relay. R2
| - o—{2400]
i <
V, '
3 ot —— D.U.T BO
8 BO ' 'H measure
“ measure 1 i
&
A\
Transformer
220V/800V
5A

TEST PROCEDURE :

m Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K'is open.
= Vourt Selection

- Device with Ver < 150 Volt

- Vour = 250 VRms, R1 = 140 Q.
- Device with Ver > 150 Volt
- Vour = 480 VRms, R2= 240 Q.

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

25¢Q 150 Switch
“‘“““‘“‘: 1T O

A
: 20 uF
[puT  220nF= 500ﬂ = |Vp=

Vbat = 48V 1KV

P

0

Surge Generator
10/700 psec
Vp =1KV / Ipp = 25A

This is a GO-NOGO Test which allows to confirm the holding current (I) 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 us.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

4/6 (N7 SGS-THOMSON
7’ MICROELECTRONICS
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L3121B

Figure 1 : Non-repetitive surge peak on state Figure 2 : Relative variation of holding current
current versus number of cycles. (with sinusoidal versus junction temperature.
pluse: F = 50 Hz).

brsm (A) tn [Tambl
0 IH [Tamb =25°C]
1.2
50
1.1
40— ~
N ™~
30 ™~ " N
\\ 0.9
20 ] ;
10 T 08 ™~
N T. °C]
Number of cycles amb‘ o
0 1 Loy
1 10 100 1000 0'70 10 20 30 40 50 60 70

Figure 3 : Relative variation of breakdown Figure 4 : Junction capacitance versus reverse

voltage versus ambient temperature. applied voltage.
VgRr [Tamb ]
VBR [Tamb =25°C] C (pF)
108 ‘ 300 T TT]
IR =1mA F = 1MHz
1.06 1 / 250 Tamb = 25°C| |||
1.04 200 ™~
\\\\
1.02 / 150 ™~ N
.y
1.00 ] 100 S
0.98 e 50
Tamb (°C) VR (V)
0.96 y 0 |
0 10 20 30 40 50 60 70 1 10 100
vz SGS-THOMSON 5/6
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L3121B

APPLICATION CIRCUIT

Typical Slic Protection Concept.

-Vbat +VB
| l
LINE i
o ri | R3 | TIP
-Vbat +VB
GN Gp
L3121B SLIC
22nF
GND§—¢_{ MNT
22nF
L3000
ﬁ L3121B oo
o— Rz | { Ra RING
LINE T
GND
MARKING : Logo, Date Code,part Number.
PACKAGING : Products supplied in antistatic tubes.
PACKAGE MECHANICAL DATA (in milimeters).
SIP 4 Plastic
10.15 max 3.3 max
x X
D 2 :
N ~
= —
0.5 ‘.IJJ
2.54 é __I 0.38/0.50
7.62 pe
6/6 N7 SGS-
Y/ %n@%@%@%@sw?@g
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LCP150S

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR FOR

SLIC PROTECTION

FEATURES

= DUAL PROGRAMMABLE TRANSIENT
SUPPRESSOR.
= HIGH SURGE CURRENT CAPABILITY
-lpp =50 A, 10/1000 ps.
-lpp =60 A, 5/320 ps.
-lpp =150 A, 2/10 ps.
= WIDE NEGATIVE FIRING VOLTAGE RANGE:
VMmaGL = -80 V max
= HOLDING CURRENT = 150 mA min.
LOW GATE TRIGGERING CURRENT:
laT = 15 mA max.

DESCRIPTION

This device has been especially designed to
protect subscriber line card interfaces (SLIC)
against transient overvoltages.

Positive overloads are clipped with two diodes.
When negative surges are suppressed by two
protection thyristors, the breakdown voltage of
which is referenced to the -Vbat.

This component presents a very low gate
triggering current (lgT) in order to reduce the
current comsumption on PC board during the
firing phase.

CONNECTION DIAGRAM

SIP 4
(Plastic)

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

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

VDE 0433 { 10/700 us 2 kV
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 us 38 A

SCHEMATIC DIAGRAM

Tip:: 1
Gatec—— | 2
Ring—— | 3

N~ ]

GND— | 4

Tip—_ 1 o

Gatec— 2
Ringc— 3|
GND— 4 -

]

1/6
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LCP150S

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < +85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 us 50 A
5/320 us 60
see note 1. 2/10 us 150
ITSM Non repetitive surge peak on-state current tp=10ms 25 A
F =50 Hz p=1s 8
IGsSm Maximum gate current (hall sine wave 10 ms) 2 A
VMLG Maximum Voltage LINE/GND -100 \
VMGL Maximum Voltage GATE/LINE -80
Tstg Storage and operating junction temperature range -55t0 + 150 °C
Tj 150 °C
Note 1:  Pulse waveform
10/1000 ps tr=10 us tp = 1000 us
5/320 ps tr=5us tp =320 us
2/10 us tr =2 s, tp=10us
\\_ i
t
THERMAL RESISTANCE
Symbol Parameter Value Unit
80 °C/W

Rth (-a) Junction-to-ambient

2/6 87 SGS-THOMSON
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LCP150S

ELECTRICAL CHARACTERISTICS

Symbol Parameter
IGT |Gate Trigger Current I
IH Holding Current IE}
IR Reverse Leakage Current LINE/GND
IRG |Reverse Leakage Current GATE/LINE
VR Reverse Voltage LINE/GND
VE Forward Voltage LINE/GND
VGT |Gate Trigger Voltage Vig
VEp  |Peak Forward Voltage LINE/GND
VsaGL |Dynamic Switching Voltage GND/LINE
Vgate |GATE/GND Voltage
VLG |LINE/GND Voltage
dv/dt | Critical Rate of rise of off State Voltage IT
VT On State Voltage lop
Coff | Off State Capacitance LINE/GND
PARAMETERS RELATED TO THE DIODE LINE/GND
Symbol Test Conditions Max. Unit
VE Square pulse, Tp = 500 ps, IF =5 A 3 \Y
VFEP |lpp = 40 A, 10/1000 ps. 15 \%
PARAMETERS RELATED TO PROTECTION THYRISTOR
Symbol Tests Conditions Min. Max. Unit
IGT |VGND/LINE =-48V 0.2 15 mA
IH VGATE= -48 V Note 2. 150 mA
VGT |atlgT 2.5 \"
IRG |Tc= 25°C VRG = -75V 5 pA
Tc = 70°C VRG = -75V 50 A
VSGL |VGATE=-48V Note 2. - 63 \
VT Square pulse, Tp = 500 us, IT= 0.5A 3 \Y
Square pulse, Tp= 500 ps, IT= 3 A 4 \%
PARAMETERS RELATIVE TO DIODE AND PROTECTION THYRISTOR
Symbol Tests Conditions Min. Max. Unit
IR Tc= 25°C -1 < VGL < -Vbat VR= -85V 5 A
Tc = 70°C -1 < VGL < -Vbat VR= -85V 50 HA
Coff |VR=-3V F < 1MHz 150 pF
VR =-48V F < 1MHz 80 pF
All Parameters Tested at 25 °C except when indicated.
Note 2 : See test circuit for Iy and VsaL.
3/6
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LCP150S

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

ITSM (A)
50 R
Tj=25°C 1
e~
]
M —
10 —
t (ms)
L1l
10 100 1000

TEST CIRCUIT FOR In AND VsgL. PARAMETERS.

O >
R L
- Vpp
. I
Vbat = - 48V

Surge Generator
10/1000 psec
Ipp = 40A

This is a GO-NOGO Test which allows to confirm the holding current (IH) level, and to measure
the dynamic switching voltage (VSGL).

TEST PROCEDURE :

1) Adjust the current level at the |4 value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : ipp = 40A , 10/1000 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

= The VsaL is measured just before firing.

4/6 ‘ SGS-THOMSON
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LCP150S

APPLICATION CIRCUIT
Typical slic protection concept

Ring generator

— Vbat

—d
T ——
Linea N N
r 1
|
A |
Test : | Ring Integrated
Ly
= | i
N 1
Relay I Relay «SLIC»
1
I

b3
Kd

I'““
|

1

T

|

L

11— L _
Line b PTC THBT200 LCP15xx

FUNCTIONAL DESCRIPTION

LINE A PROTECTION:

- For positive surges versus GND, the diode
D1 will conduct.

- For negative surges versus GND, the
protection device P1 will trigger at a voltage
fixed by the -VBAT reference.

LINE B PROTECTION:
- For surges on Line B, the operating mode is
the same , D2 or P2 is activated.

- A capacitor (C = 220nF) can be added close
to the gate of the LCP15xx, in order to speed
up the triggering.

Line B Ring

(N7 SGS-THOMSON 56
Y/ ICROELECTRONIGS
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LCP150S

ORDER CODE

LINE CARD PROTECTION PACKAGE

S = SIP4 PLASTIC
HOLDING CURRENT :150mA, |

MARKING = Logo, date code, LCP150S.

PACKAGE MECHANICAL DATA (in milimeters)
SIP 4 Plastic

10.15 max 3.5 max

0.5 |.|_[l

$| 0.38/0.50

/

LZlmax
[

10.5 max

3.3 max

7.62

Packaging : Products supplied in antistatic tubes.

6/6
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LCP1511
LCP1512

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR FOR

SLIC PROTECTION

FEATURES

= DUAL PROGRAMMABLE TRANSIENT
SUPPRESSOR.

» WIDE NEGATIVE FIRING VOLTAGE RANGE:
VmGL = -80 V max

» HOLDING CURRENT = 150 mA.

= LOW GATE TRIGGERING CURRENT:
laT = 15 mA max.

» PEAK PULSE CURRENT :
lpp =30 A, 10/1000 us

= AVAILABLE IN SO 8 AND DIP 8.

DESCRIPTION

This device has been especially designed to
protect subscriber line card interfaces (SLIC)
against transient overvoltages.

Positive overloads are clipped with two diodes.
When negative surges are suppressed by two
protection thyristors, the breakdown voltage of
which is referenced to the -Vbat.

This component presents a very low gate
triggering current (lgt) in order to reduce the
current comsumption on PC board during the
firing phase .

A particular attention has been given to the
internal wire bonding . A "4-points configuration"
ensures a 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 ps 1.5 kV
5/310 us 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 us 50 A

CNET { 0.5/700 ps 1.5 kv
0.2/310 us 38 A

SO 8
(Plastic)

DIL 8
(Plastic)

SCHEMATIC DIAGRAM

|
Tip [1] u 8] Tip
Gate |2 ‘ % 7] GND
NC [3] {/7 9*—@ GND
Ring |4 - 5| Ring

1/7
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LCP1511 / LCP1512

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

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 us 30 A
5/320 us 40
see note 1. 2/10 us 90
ITsSMm Non repetitive surge peak on-state current tp=10ms 5 A
f=50Hz p=1s 35
IGSM Maximum gate current (hall sine wave 10 ms) 2 A
VMLG Maximum Voltage LINE/GND -100 \
VMGL Maximum Voltage GATE/LINE -80
Tst Storage and operating junction temperature range -55t0 + 150 °C
Tj 150 °C
Note 1: Pulse waveform
10/1000 ps tr=10ps tp = 1000 ps
5/320 us tr=5us tp = 320 us
2/10 us tr=2 s, tp=10us
B
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-a) Junction-to-ambient DIiL8 125 °C/W
SOs8 171 °C/W
27 (N7 SGS-THOMSON
Y/ CROELEGTRONICS
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LCP1511 /LCP1512

ELECTRICAL CHARACTERISTICS

Symbol Parameter
IGT |Gate Trigger Current |
IH Holding Current I
IR Reverse Leakage Current LINE/GND
IRG |Reverse Leakage Current GATE/LINE i
VR Reverse Voltage LINE/GND E
VF |Forward Voltage LINE/GND VSGL vt ||t ve
VGT |Gate Trigger Voltage : R : - ':R Vig
VFp |Peak Forward Voltage LINE/GND ! '
VSGL |Dynamic Switching Voltage GND/LINE ! '
Vgate |GATE/GND Voltage 1
VLG |LINE/GND Voltage
dv/dt | Critical Rate of rise of off State Voltage IT
VT On State Voltage lop
Coff |Off State Capacitance LINE/GND
PARAMETERS RELATED TO THE DIODE LINE/GND
Symbol Test Conditions Unit
VE Square pulse, tp = 500 us, IF=5 A \"
VEp |lpp = 30 A, 10/1000 pus. Vv
PARAMETERS RELATED TO PROTECTION THYRISTOR
Symbol Tests Conditions Min. Max. Unit
IGT VGND/LINE = -48 V 0.2 15 mA
IH |VGATE=-48V Note 2 150 mA
VGT |atlgT 25 Vv
IRG |[Tc= 25°C VRG = -75V 5 HA
Tc = 70°C VRG = -75V 50 uA
VSGL |VGATE=-48V Note 2 - 63 \
VT Square pulse, Tp = 500 us, IT= 0.5A 3 Vv
Square pulse, Tp = 500 ps, IT= 3 A 4 \Y
PARAMETERS RELATIVE TO DIODE AND PROTECTICON THYRISTCR
Symbol Tests Conditions Min. Max. Unit
IR Tc= 25°C -1 < VGL < -Vbat VR= -85V 5 A
Tc = 70°C -1 < VGL < -Vbat VR= -85V 50 uHA
Coff |VR=-3V F < 1MHz 100 pF
VR=-48V F < 1MHz 50 oF

All Parameters Tested at 25 °C except when indicated.

Note 2 : See test circuit for Iv and VsaL.

£ SGS-THOMSON
Y/ icRoELECTRONICS
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LCP1511 / LCP1512

APPLICATION NOTE

Figure 1 : Non repetitive surge peak on-state
{ ) current. (with sinusoidal pulse : F =50Hz)
Tip [1| w our [8] Tip ITSM (A)
50 -
: o~ ||
Gate ,z ZlT Tj =25°C
GND
NC [3] 6 10—
Ring E IN out E Ring T 1
. t (ms)
4- points structure lay-out. 1 L
In order to take advantage of the "4-points 10 100 1000
structure” of the LCPxxxx, 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.

TEST CIRCUIT FOR I4 AND VsgL PARAMETERS

R

Vbat = - 48V Surge Generator

5 10/1000 psec
................... : Ipp = 30A

This is a GO-NOGO Test which allows to confirm the holding current (IH) level, and to measure
the dynamic switching voltage (VSGL).

TEST PROCEDURE :
1) Adjust the current level at the |4 value by short circuiting the AK of the D.U.T.

2) Fire the D.U.T with a surge Current : Ipp = 30A , 10/1000 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

= The VsaL is measured just before firing.

47 ‘ SGS-THOMSON
Y/ ICROELEGTRONICS
184



LCP1511/LCP1512

APPLICATION CIRCUIT

Typical slic protection concept

Ring generator

(o]

Line a

Test

Relay

Line b

— Vbat
PTC
s §
{ } —_
T :I
1
|
B |
I } Ring Integrated
! q |
I |
° } } Rel SLIC:
elay « »
i
|
L
1 .
{ } & _
PTC THBT200 LCP15 xx

FUNCTIONAL DESCRIPTION

Line B

LINE A PROTECTION:

- For positive surges versus GND, the diode
D1 will conduct.

- For negative surges versus GND, the
protection device P1 will trigger at a voltage
fixed by the -VBAT reference.

LINE B PROTECTION:
- For surges on Line B, the operating mode is
the same , D2 or P2 is activated.

........ nnn
-A bdpdbllUl \\.1 = £V

HF)
to the gate of the LCP15xx,
up the triggering.

o7

SGS-THOMSON
NICS

MICROELECTR
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LCP1511 / LCP1512

ORDER CODE

-
B
-t
(34}

LINE CARD PROTECTION

HOLDING CURRENT : 150 mA |

I-L

PACKAGE
1=S0 8 PLASTIC
2=DIL 8 PLASTIC

—— VERSION

MARKING
Package Type Marking
SO8 LCP1511 CP1511
DIL8 LCP1512 CP1512

Packaging : Products supplied in antistatic tubes.

PACKAGE MECHANICAL DATA (in millimeters)

DIL 8 Plastic SO 8 Plastic
7.1max e=127 o1 e l e l e lo !U’]Zséi
, €5 Lo g 063
SIRVRNRUL L g@j LT
j.7mex il 1 T 04 ‘—5- ﬁ ﬁ ﬁ- 1-
'L e I 04y ‘}’— [ . . T fgx_
05 254
1277 762 8.4™ 22 5 o2
(o]
10max PO01-FW1 J‘j H H l P—’
L0 peren/ 0.35 J&;‘n_
0.45
j 4.75 1.75 max.
1 4 495
ooog
6/7 (N7 SGS-THOMSON
Y/ NiCROELECTRONICS
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LCP1511 /LCP1512

CONNECTION DIAGRAMS

DIL 8 Plastic SO 8 Plastic
/| -
Tip [ |1 8| | Tip Tip [ |1 8| | Tip
Gate | |2 7| | GND Gate [ |2 7| | GND
NC [ |3 6 | GND. NC [ |3 6| | GND
Ring [ |4 5| | Ring Ring E4 5 | | Ring
-TH 717
Ly Se3:THOMSON
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Lyz RR2THONGON

LS5060B/

LS5018B
LS5120B

TRISIL

FEATURES

= BIDIRECTIONAL CROWBAR PROTECTION.
= BREAKDOWN VOLTAGE RANGE:
FROM 18 V To 120 V.
= HOLDING CURRENT = 200 mA min.
= HIGH SURGE CURRENT CAPABILITY
Ipp = 100A  10/1000 us

DESCRIPTION

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
LS50xxB 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 ps 1.5 KV
5/310 ps 38 A

VDE 0433 { 10/700 ps 2 kV
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 KV
0.2/310 us 38 A

DIL 8
(Plastic)

SCHEMATIC DIAGRAM

/

|
@)

|
=] [~

|
[

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

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 us 100 A
8/20 us 250
ITSM Non repetitive surge peak on-state current tp =20 ms 50 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tsty Storage and operating junction temperature range -40to + 150 °C
Tj 150 °C
1/5
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LS5018B/LS5060B/LS5120B

THERMAL RESISTANCE

Symbol Parameter Value Unit

Rih (-a) | Junction-to-ambient 80 W

ELECTRICAL CHARACTERISTICS.

Symbol Parameter |
VRM Stand-off voltage
VBR Breakdownvoltage | | gy |}
1
VBO Breakover voltage |
IH Holding current [/’/ VRM\,;:BO
VT On-state voltage @ IT
IBO Breakover current
[=]=) Peak pulse current DBBTRISILY
Type IRM @ VRM VBR@ IR VBO @ IBO IH VT c
max min max min max min max max
note 1 note 1 note 2 note 3
UA \ \ mA \ mA mA mA \ pF
LS5018B 5 16 17 1 22 1300 200 3 150
LS5060B 10 50 60 1 85 1000 200 3 150
LS5120B 20 100 120 1 180 500 1250 250 3 150

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

Note 1: See the reference test circuit for In, lsoand Veo parameters.
Note 2 : Square pulse Tp= 500us - Ir= 1A
Note 3 : Vr=5V, F=1MHz.

2/5 -
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LS5018B/LS5060B/LS5120B

REFERENCE TEST CIRCUIT FOR In, Iso and Veo parameters :

_[_ Tp=20ms
Auto

Transformer § R1
220V/2A 4 [static {1400}
relay. R2
I - {2400
f205 R sy
> Vout e puT | 'BO
a “ BO ' H o measure
" | measure
measure
n : R
o
N
Transformer
220V/800V
5A

TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Ver < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Vgr > 150 Volt
- Vour = 480 VRms, Rz =240 Q.

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

250 150 Switch

— e+ o
e |
: 20 uF v
'D.U.T|: =- = p =
Vbat = 48V Ej 220nF 50 QH 1KV
LK
O

Surge Generator
10/700 pusec
Vp =iKV /ipp = 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

£ SGS-THOMSON 315
Y/ iCroELECTRONICS
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LS5018B/LS5060B/LS5120B

Figure 1 : Non repetitive surge peak on state Figure 2 : Relative variation of holding current
current versus number of cycles. (with sinusoidal versus ambient temperature.
pluse: F = 50 Hz).

IH [Tamb ]
I (A) o amhl
0 b T TTTTT 2 W [Tamb =25°C1
T} initial = 25°C
50
11
N
40 \\ \\ LS5018
N 1.0 LS5060
30 N I é LS5120
N —
N 0.9
20 S 1‘\‘\
\\ \
10 ™~ I 0.8 -
Number of cycle Tamb (C)
0 il 1 Ll L lliid 0.7 t
1 10 100 1000 "o 10 20 30 40 50 60 70
Figure 3 Relative variation of breakdown Figure 4 : Junction capacitance versus reverse
voltage versus ambient temperature. applied voltage.
Vggr [Tamb ]
Ve [ Tamh =25°C C (pF)
7 T =25°C
1.0 BR [Tamb 1 : 1000 s e
IR =1mA F = 1MHz -
1.06 Tamb = 25°C
L
= Lsshab
. LS5060/LS5120 T ot . ——
LS5018—! I :
1.02 Lssot = 100 T=  LS5060—
Az\/// =
1.00 —
/\/
0.98
Tamb (°C) VR (V)
0.96 ! | 10 L
0 10 20 30 40 50 60 70 1 10 100 200
45 SGS-THOMSON
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LS5018B/LS5060B/LS5120B

PACKAGE MECHANICAL DATA (in millimeters).

DIL 8 Plastic
7.1max
E x
(7 et
TS S
."7"“; Iy | ¥ :; 04
05 54 ‘
127max_l 762 8 4max
10max POO1-FW1
O n
O B
| 4
|0 O B O O |

MARKING : Logo, Date Code,part Number.
PACKAGING : Products supplied in antistatic tubes.

5/5
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I’l@; msmg@%é%g%gm?@g SA100 SERIES

SURGE ARRESTORS

FEATURES

= SOLID STATE SURGE ARRESTOR

= VOLTAGE RANGE = 200 V TO 265 V

= TIGHT VOLTAGE TOLERANCE

= FAST RESPONSE TIME

= VERY LOW AND STABLE LEAKAGE
CURRENT

= REPETITIVE SURGE CAPABILITY
Ipp = 100 A, 10/1000 pis

= FAIL-SAFE WHEN DESTROYED

DESCRIPTION
Bidirectional device used for primary protection in BUTTON CELL
telecom equipments.

Providing long service life, and adapted for sensitive
electronic equipments protection.

If destroyed the component will continue to
guarantee a protection with a permanent short
circuit, meaning "fail save criteria" . This particular
behaviour will also allow an easy failure detection on
the line.

ABSOLUTE RATINGS (limiting values) - 40°C < Tamb < +80°C

Symbol Parameter Value Unit
lpp Peak Pulse Current. 10/1000 ps 100 A
8/20 ps 200 A
Fail Save Criteria. 8/20 us 10 kA
Non Repetitive Surge Peak on-state Current 60 Hz 30 A
rem One cycle. 50H2 25 A
Non Repetitive Surge Peak on-state Current 1s 14 A
F = 50 Hz. 2s 10 A

dv/dt Critical Rate of Rise of on-state Voltage. 67% VBR 10 kV/us
TL Maximum Lead Temperature to Soldering During 10 s. 250 °C

1/4
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SA100 SERIES

ELECTRICAL CHARACTERISTICS

Symbol Parameter i
Ipp
VRM Stand-off Voltage
IT 1~
VBR Breakdown Voltage so | _
W !
" !
VBo Breakover Voltage b b v
b VRM [VBO
IH Holding Current T Ver
\'A4 On-state Voltage
Iso Breakover Current
Type IrRm @ VRm VBr @ IR VBo | VBO | VBO IBo ] VT (o]
max min. max. max. max. min. min. max. max.
note1 | note2 | note3 | note 1 | note 1 note 4 | note 5
(LA) V) v) (mA) v) v) V) (mA) | (mA) v) pF
SA100-230 10 170 200 1 265 350 350 200 260 35 200
SA100-300 10 225 265 1 400 400 400 200 260 3.5 200

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

Note 1 : See the reference test circuit for IH,IBo and VBo parameters

Note 2 : VRisg = 100V/us.

Note 3 : VRISE = 1KV/us, di/dt < 10A/us, IpP= 10A.
Note 4 : Square pulse, TP =500 s, IT =5 A.
Note 5: VR=0V,F=1MHz.

ORDER CODE

SA 100 -

300 -3E

.

Surge Arrestor , |

100 A «—

'—» VBR: voltage range

Product Availability is Submitted to Restricted Conditions- Consult Factory.

2/4
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SA100 SERIES

REFERENCE TEST CIRCUIT FOR Iy, IBo and Vo parameters :

[ Tp=20ms
Auto R1
Transformer :
220V/2A 7+ [static o—{1400]
—— relay. R2
5y o (2800
$ l “ K 1 1
2 - Vout ’;;-‘ VBO
S “ 'lBo | |measure
‘ | measure
S ma foe
P
Transformer
220V/800V
5A

TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Vgr < 150 Volt

- Vour = 250 Vrms, R1 = 140 Q.
- Device with Vgr = 150 Volt
- Vour = 480 VRms, R2 =240 Q.

FUNCTIONAL HOLDING CURRENT (l4) TEST CIRCUIT = GO - NOGO TEST.

25Q 150 Switch

A

20 uF
——

[D.UT  220nF= 500 Vp =
Vbat = 48V E] 1KV
K

O

Surge Generator
10/700 psec
Vp =iKV/ipp = 25A
This is a GO-NOGO Test which allows to confirm the holding current (ln) 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 Iy value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

3/4
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SA100 SERIES

APPLICATION DIAGRAM

TELECOM

LINE

PRIMARY
PROTECTION
MODULE
WITH 2
SA100-xxx

EQUIPMENT

, TERMINATION
—

in

TELECOM
LINE

MECHANICAL DATA
BUTTON CELL (Millimeters)

1.93 +/-0.4

'
'
'
'
'
T
'
'
'
|
T
!
T
|
!
n
|
'
'
'
'
'
'
'
'
'
'
'

O 4.09 max outline

Packaging : Products are supplied in tubes.

4/4 .
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Lyz S0S5:THOMSON SMTHBT200

TRISIL FOR LINE CARD PROTECTION

FEATURES

= BIDIRECTIONAL CROWBAR PROTECTION.
= PEAK PULSE CURRENT :
-lpp =75 A, 10/1000 ps.
= HOLDING CURRENT = 150 mA min
s BREAKDOWN VOLTAGE = 200 V min.
= BREAKOVER VOLTAGE = 290 V max.

=

SOD 15
(Plastic)

DESCRIPTION

This protection device has been especially =~ SCHEMATIC DIAGRAM
designed to protect subscriber line cards using
SLICS without integrated ring generators.
The SMTHBT200 device protects ring generator
relays against transient overvoltages.

IN ACCORDANCE WITH FOLIL OWING

STANDARDS :
CCITT K17 - K20 { 10/700 ps 1.5 kV
5/310 us 38 A
VDE 0433 { 10/700 ps 2 kv
5/200 ps 50 A
CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

1/7

199



SMTHBT200

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < + 85°C)

‘7 rsiyrir:t;ol ’ Parameter Value Unit
Ipp Peak puise current 10/1000 ps 75 A
8/20 us 150
ITSM Non repetitive surge peak on-state current tp=20ms 30 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tst Storage and operating junction temperature range -40to + 150 °C
T 150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
% lpp
1004410k
o L Pulse waveform 10/1000us
1000 ps
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (- Junction to leads. 10 °C/W
Rth (j-a) Junction-to-ambient. 75 ‘C/W
27 SGS-THOMSON
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SMTHBT200

ELECTRICAL CHARACTERISTICS

Symbol Parameter |
lpp{ -
VRM Stand-off voltage
IT 4~
VBR Breakdown voltage o
I

1
VBO Breakover voltage i !

— v
IH Holding current /’//' }/T VRMV é;lso
VT On-state voltage

IBO Breakover current
Ipp Peak pulse current 1 D8BTRISILA
TYPE IRM @ VRM VBR @ IR VBO @ IBO IH VT (o]
max min max min max min max max
note1 note1 note2 | note3
uA \ v mA v mA mA mA v pF
SMTHBT200 10 180 200 1 290 150 800 150 8 200
All parameters tested at 25°C, except where indicated
Note 1 : See the reference test circuit for Iy, lso and Vso parameters.
Note 2 : Square pulse Tp = 500 ps - Ir = 5A.
Note 3 : Vr=1V,F=1MHz.
(N7 SGS-THOMSON 87
Y/ MiCROELEGTRONICS
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SMTHBT200

REFERENCE TEST CIRCUIT FOR In, Iso and Veo parameters :

. Tp =20ms
Auto

Transformer T _ R1
220V/2A -/AU’- static {14001}
relay. R2
I _ {2400
'3 =
Vv Vv
3 out  —— D.U.T BO
s " BO ' 'H measure|
measure
u T o]
N
Transformer
220V/800V
5A

TEST PROCEDURE :

n Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Ver = 150 Volt
- Vour = 480 VRms, R2=240 Q.

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

. 25Q 150 Switch
——— i

A

Eu.j . 220nF= 50 QD
Vbat = 48V

20 uF
.I: Vp =
1KV

o)

O

............... Surge Generator
10/700 usec
Vp =1KV / Ipp = 25A

This is a GO-NOGO Test which allows to confirm the holding current (I4) 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 In value by short circuiting the AK of the D.U.T.

2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 us.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

4/7
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SMTHBT200

Figure 1 : Relative variation of holding current
versus junction temperature.

WIT;]
o [T, =25C]
0.8 ™

N

0.6 \

0.2

0.0 L
0

20 40 60 80 100 120 140

Figure 3 : Peak on state voltage versus peak on
state current (typical values).

Figure 2 : Non repetitive surge peak on state
current versus number of cycles (1 cycle = 20

lrsm(A)
35

[ T T T T1TTTTT
Tj initial = 25°C
30

25

20

15

e~

Number of cycle
" |

L

1 10 100 1000

Figure 5 : Capacitance versus reverse applied
voltage (typical values).
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SMTHBT200

APPLICATION CIRCUIT

- Vbat GND

Ring
generator

integrated

SLIC

B s P \J"

2 * SMTHBT200 2 * SMTHDT58

FUNCTIONAL DESCRIPTION

Line A Tip

LINE A AND LINE B PROTECTION.

Each line (TIP and RING) is protected by the

bidirectional Trisil, which triggers at a maximum
voltage equal to the VBo.

o . o
Line B Ring
67 (N7 SGS-THOMSON
Y/ iCRoELECTRONICS
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SMTHBT200

ORDER CODE

SM HBT 200

= _—= T
SURFACE MOUNTc—J lf

L———» BREAKDOWN VOLTAGE

BIDIRECTIONAL TRISIL

MARKING = Logo, WO4

PACKAGE MECHANICAL DATA .
SOD 15 Plastic. .

Ref Millimeters Inches
E min max min max
: A 2.5 3.1 0.098 0.122
f F at - 0.2 - 0.008
B . c B 2.9 3.1 0.114 0.122
3 Tl c 48 5.2 0.190 0.200
3 4 'Ji 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
Al---- S } J
M
Jad
D
Packaging : Standard packaging is in film.
(N7 SGS-THOMSON 7
Y/ NiCROELECTRONICS
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SMTHDTS58

TRISIL FOR SLIC PROTECTION

FEATURES

» CROWBAR PROTECTION.
= ASYMETRICAL TRANSIENT SUPPRESSOR
» PEAK PULSE CURRENT :
-Ipp = 75 A, 10/1000 ps.
= HOLDING CURRENT = 150 mA min
= BREAKDOWN VOLTAGE = 58 V.
» BREAKOVER VOLTAGE = 80V max.

DESCRIPTION

This device has been especially designed to
protect subscriber line card interfaces (SLIC) and
terminals against transient overvoltages.

A diode clips positive overloads and a crowbar
device protects againts negative surges.

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

CCITT K17 - K20 { 10/700 ps 1.5 kV
5/310 us 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 us 50 A

CNET { 0.5/700 us 1.5 kV
0.2/310 us 38 A

=

SOD 15
(Plastic)

SCHEMATIC DIAGRAM

1/7
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SMTHDT58

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < + 85°C)

I Symbol Parameter a Value T Unit
IpPp Peak pulse current 10/1000 ps 75 A
8/20 us 150
ITSM Non repetitive surge peak on-state current tp=20ms 30 A
IFSM Non repetitive surge peak forward current tp=20ms 30 A
di/at Critical rate of rise of on-state current Non repetitive 100 Alus
| dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
LT 150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
% lpp
1004 —10KS
so L1 Pulse waveform 10/1000us
0 : >t
1000 us
THERMAL RESISTANCES
Symbol’-l Pé;ameter Value Unit
—Rth (-h Juncfion to leads 10 °C/W
Rth (-a) l Junction-to-ambiant 75 °C/W

217
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SMTHDT58

ELECTRICAL CHARACTERISTICS

Symbol Parameter

VRM Stand-off voltage

VBR Breakdown voltage

VBO Breakover voltage

IH Holding current
VT On-state voltage
VE Forward Voltage Drop
IBO Breakover current
Ipp Peak pulse current

PARAMETER RELATED TO THE DIODE.

Symbol Test conditions

Value

Unit

VE Square pulse, tp=500us, IF=5A.

PARAMETERS RELATED TO THE PROTECTION THYRISTOR.

TYPE IRM @ VRM VBR @ IR VBO @ IBo IH VT C
max min max min max min max max
note1 note1 | note2 | note3
A v v mA v mA mA mA \" pF
SMTHDT58 10 56 58 1 80 150 800 150 5 400
All parameters tested at 25°C, except where indicated
Note 1 : See the reference test circuit for In, Iso and Vso parameters.
Note 2 : Square pulse Tp = 500 us - It = 5A.
Note 3: Vr=1V,F = 1MHz.
3/7
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SMTHDT58

REFERENCE TEST CIRCUIT FOR Iy, Ieo and Veo parameters :

1. Tp=20ms

Auto T R1
Transformer _
220V/2A + [static o
relay. R2
I - {2400
TIE S
Vv VBO
3 ot — D.U.T
8 l BO ' 'H measure
“ mezsure ! ]‘
N
Transformer
220v/800V
5A

TEST PROCEDURE :

m Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
n Vour Selection

- Device with Vpr < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Ver = 150 Volt
- Vout = 480 VRms, R2= 240 Q.

FUNCTIONAL HOLDING CURRENT (I4) TEST CIRCUIT = GO - NOGO TEST.

25Q 150 Switch

e L

Al
: : 20uF v
D.U.T = p=
Vbat = 48V : Ej : 220nF %0 QD 1KV
K

O

Surge Generator
10/700 psec
Vp =1KV / Ipp = 25A

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

TEST PROCEDURE :

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

A7 £ SGS-THOMSON
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SMTHDT58

Figure 1 : Relative variation of holding current
versus junction temperature.

Iw (T;) /1y (T, = 25°C)
1

~N
0.8 N
0.6 ™
0.4 -
N
0.2 ING
T’ (°C) 1
0 L |

10 30 50 70 90 110 130 150

Figure 3 : Peak on state voltage versus peak
on state current (typical values).

Figure 2 : Non repetitive surge peak on state
current versus number of cycles (1 cycle = 20

lrsm(A)
35 T T T TTT0T
Tj initial = 25°C

30

25

20
15 R

10 SN

Number of cycle

0 I LT
1 10 100 1000

Figure 4 : Peak forward voltage drop versus
peak forward current (typical values).
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Figure 5 : Capacitance versus reverse applied
voltage (typical values).
C (pF)
1000 A
TI = 25°C ]
f=1MHz]
T~~~
100 i
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SMTHDTS58

APPLICATION CIRCUIT
Typical slic protection concept

Ring

generator

- Vbat GND

LT

s

Ring

Relay

}__

integrated

SLIC

Qe
2 * SMTHBT200 2 * SMTHDT58

FUNCTIONAL DESCRIPTION

g

U P1 ' D1

GND

Line B Ring

Line A Protection =

- For positive Surges versus GND, the
diode D1 will conduct

- For negative Surges versus GND, the
Protection device P1 will trigger at a
maximum voltage equal to the Vgo.

po k D2 Line B Protection =

- For Surges on line B, the operating
mode is the same, D2 or P2 is activated.

67 o7 SGS-THOMSON

MICROELECTRONICS
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SMTHDT58

ORDER CODE

SURFACE MOUNT «

ASYMETRICALTRISIL, |

58

————» BREAKDOWN VOLTAGE

MARKING = Logo, WO1
A white band indicates the cathode.

PACKAGE MECHANICAL DATA .
SOD 15 Plastic.

" Ref

Millimeters Inches
E min max min max
: A 25 3.1 0.098 0.122
m aq - 0.2 - 0.008
B C B 2.9 3.1 0.114 0.122
C 4.8 52 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

Packaging : Standard packaging is in film.

£ SGS-THOMSO!
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SMTPA SERIES

TRISIL
FEATURES
= BIDIRECTIONAL CROWBAR PROTECTION.
» BREAKDOWN VOLTAGE RANGE:
From 62 V To 270 V.
= HOLDING CURRENT = 150 mA min
s PEAK PULSE CURRENT :
Ipp = 50 A, 10/1000 ps.
DESCRIPTION SOD 6
\ (Plastic)
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 :
CCITT K17 - K20 { 10/700 ps 1.5kV
5/310 us 38A
VDE 0433 { 10/700 ps 2 kV
5/200 us 50 A
CNET { 0.5/700 us 1.5 kV
0.2/310 ps 38 A
ABSOLUTE RATINGS (limiting values) (-40°C < Tamb < + 85°C)
Symbol Parameter Value Unit
P Power dissipation on infinite heatsink Tlead = 50 °C 5 w
Ipp Peak pulse current 10/1000 pus 50 A
8/20 us 100
ITSM Non repetitive surge peak on-state current tp=20ms 30 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
T 150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
1/5
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SMTPAXxxx

THERMAL RESISTANCES

Parameter

Symbol Value Unit
Rth (-1) Junction to leads. on infinite heatsink. 20 °C/W
Rth (-a) | Junction to ambient. on printed circuit 100 °C/W
with standard footprint dimensions.
ELECTRICAL CHARACTERISTICS
Symbol Parameter |
lpp{-
VRM Stand-off voltage
T 4~
VBR Breakdown voltage 180 i
VBO Breakover voltage
IH Holding current
VT On-state voltage
IBO Breakover current
[=]=) Peak pulse current
Type Marking | IRM @ VRM VBR @ IR VBo @ IBO IH vT c
max min max max min max max
note1 note1 note2 note3
Laser HA v V' mA v mA mA v pF
SMTPAB2 uo1 2 56 62 1 82 800 150 2 150
SMTPAG8 uo5 2 61 68 1 90 800 150 2 150
SMTPA100 u13 2 90 100 1 133 800 150 2 100
SMTPA120 u17 2 108 120 1 160 800 150 2 100
SMTPA130 u19 2 117 130 1 173 800 150 2 100
SMTPA180 u2s5 2 162 180 1 240 800 150 2 100
SMTPA200 uz7 2 180 200 1 267 800 150 2 100
SMTPA220 u31 2 198 220 1 293 800 150 2 100
SMTPA240 U35 2 216 240 1 320 800 150 2 100
SMTPA270 U39 2 l 243 270 1 360 800 150 2 100

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

Note 1 : See the reference test circuit for In, Iso and Veo parameters.
Note 2 : Square pulse Tp=1ms- It =3A.
Note 3: Vr=1V,F = 1MHz.

2/5
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SMTPAXxx

REFERENCE TEST CIRCUIT FOR Iy, Iso and Veo parameters :

1. Tp=20ms
Auto T R1
Transf
P A [static {12001
re'ay. R2
[ _ o—{2400'}
29§ @
3 ‘ Vout put | 'BO
Q IBo ' H e measure
= ‘ | measure
n measure, ]
A
Transformer
220V/800V
5A

TEST PROCEDURE :

a Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRrms, R1 =140 Q.
- Device with Ver = 150 Volt
- Vout = 480 Vams, Rz2=240 Q.

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

25Q 15¢ Switch

A

ELE] 220nF
Vbat = 48V

X

Surge Generator
10/700 psec

LV, wyr oo Y

Vp =iKV /ipp = 25A

This test can be performed if the reference test circuit can’t be implemented.

TEST PROCEDURE :

2) Fire the D.U.T with a surge Current : lpp = 25A , 10/700 us.

This is a GO-NOGO Test which allows to confirm the holding current (I4) level in a functional test circuit.

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

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

3/5
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SMTPAXxx

Figure 1 : Non repetitive surge peak on state Figure 2 : On state characteristics (typical
current versus number of cycles. (with sinusoidal values).
pulse: F= 50 Hz).

lrsm(A) Irm (A)
5 T T TTTTT 100
Tj initial = 25°C
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20 N 10 =
™N
15 I f
~
10 TN 1
\
]
5 — -
Number of cycle Vim (V)
0 Ll L . 0.1 1 1
1 10 100 1000 2 3 4 5 6 7 8 9 10 11 12

Figure 3 : Relative variation of holding current
versus junction temperature.
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SMTPAXxXx

ORDER CODE

[92)

M TPA 100

SURFACE MOUNT «—-

BREAKDOWN VOLTAGE

TRISIL50 A

MARKING : Logo, date code, type code.

PACKAGE MECHANICAL DATA.

SOD 6 Plastic.
E [ Ref Millimeters Inches
: min max min max
1 A 2.48 2.61 0.096 0.103
B aq 0.10 0.20 0.004 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 | 415 | 430 0.163 0.170
- A Wil i F 1.00 1.27 0.039 0.050
[as l
D
FOOTPRINT DIMENSIONS (Millimeters)
SOD 6 Plastic.
Ref Millimeters
a 2.75
b
b a b 152
c 2.30
c
Packaging : Standard packaging is in film.
(N7 SGS-THOMSON 55
YI MICROELECTRONICS
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Ly7 SGS-THOMSON

TRISIL
FEATURES
= BIDIRECTIONAL CROWBAR PROTECTION.
= BREAKDOWN VOLTAGE RANGE:
From 62 V To 270 V.
» HOLDING CURRENT = 150 mA min
s PEAK PULSE CURRENT :
Ipp =90 A, 10/1000 ps.
DESCRIPTION SOD 15
(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 : r
CCITT K17 - K20 { 10/700 us 1.5 kV
5/310 ps 38 A
VDE 0433 { 10/700 us 2 kV
5/200 us 50 A
CNET { 0.5/700 ps 1.5 kV ®
0.2/310 us 38 A
ABSOLUTE RATINGS (limiting values) (-40°C < Tamb < + 85°C)
Symbol Parameter Value Unit
P Power dissipation on infinite heatsink Tlead =50 °C 10 w
[=]=] Peak pulse current 10/1000 ps 90 A
8/20 us 150
ITSM ‘ Non repetitive surge peak on-state current ‘ tp =20 ms 50 A
|
I
di/at | Critical rate of rise of on-state current E Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage J‘ 67% VBR 5 KV/us
Tst Storage and operating junction temperature range -40to + 150 °C
T + 150 °C
TL ‘ Maximum lead temperature for soldering during 10 s. + 260 °C

1/5
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SMTPBxxx

THERMAL RESISTANCES

Symbol Parameter Value Unit
Rth (1) Junction to leads. On infinite heatsink. 10 °C/W
Rth (-a) | Junction to ambient. On printed circuit 75 °C/W
with standard footprint dimensions.
ELECTRICAL CHARACTERISTICS
Symbol Parameter
VRM Stand-off voltage
VBR Breakdown voltage 180 |
VBO Breakover voltage
IH Holding current
VT On-state voltage
IBO Breakover current
IpPp Peak pulse current
T -
Type Marcking | IRM @ VRM VBR @ IR VBO @ IBO IH VT c
max min max max min max max
notet note1 note2 note3
Laser uA v \' mA \ mA mA v pF
SMTPB62 Wo7 2 56 62 1 82 800 150 35 350
SMTPB68 W11 2 61 68 1 90 800 150 3.5 350
SMTPB100 W17 2 90 100 1 133 800 150 3.5 200
SMTPB120 w21 2 108 120 1 160 800 150 3.5 200
SMTPB130 W23 2 117 130 1 173 800 150 3.5 200
SMTPB180 W29 2 162 180 1 240 800 150 3.5 200
SMTPB200 W31 2 180 200 1 267 800 150 35 200
SMTPB220 W35 2 198 220 1 293 800 150 3.5 200
SMTPB240 W39 2 216 240 1 320 800 150 35 200
SMTPB270 W43 2 243 270 1 360 800 150 3.5 200

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

Note 1 : See the reference test circuit for I, lso and Veo parameters.

Note 2 : Square pulse Tp=1ms- Ir =5A.
Note 3: Vr=1V,F=1MHz.

2/5
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SMTPBxxx

REFERENCE TEST CIRCUIT FOR Iy, IBo and Vo parameters :

1. Tp=20ms
Auto

Transformer _ R1
220V/2A A [static
relay. R2
I - {2400
%[\) ” K |
Vv 7
z S out - —— D.U.T o
8 r’ BO ' 'H measure
1 measure i
N
A\
Transformer
220V/800V
5A

TEST PROCEDURE :

s Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Ver < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Vr = 150 Volt
- Vourt = 480 VRms, R2= 240 Q.

FUNCTIONAL HOLDING CURRENT (I4) TEST CIRCUIT = GO - NOGO TEST.

250 159 Switch

A :

BT zeonr
Vbat = 48V

Vp: .
1KV

x

O

Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A, 10/700 ps.
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max.

£ SGS-THOMSON 315
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SMTPBxxx

Figure 1 : Non repetitive surge peak on state Figure 2 : On - state characteristics (typical
current versus number of cycles. (with sinusoidal values).
pluse: F= 50 Hz).
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Figure 3 : Relative variation of holding current
versus junction temperature.
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SMTPBxxx

ORDER CODE

SM IPB 100
|
|

SURFACE MOUNT «———/

|
L——» BREAKDOWN VOLTAGE

TRISILOC A . ‘

MARKING : Logo, date code, type code.

PACKAGE MECHANICAL DATA.
SOD 15 Plastic.

E Ref Millimeters Inches
; min max min max
A 2.5 3.1 0.098 0.122
B | c ay - 0.2 - 0.008
T B 2.9 3.1 0.114 0.122
R c 4.8 5.2 0190 | 0200
D 7.6 8.0 0.300 0.315
E 6.3 6.6 0.248 0.259
F 1.3 1.7 0051 | 0.067
FOOTPRINT DIMENSIONS.
SOD 15 Plastic.
Ref Millimeters ]
a 4.2
b a b b >
c 3.3
[+
A
Packaging : Standard packaging is in film.
N 5/5
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THBT150

THBT200 / THBT270

TRISIL

FEATURES

= BIDIRECTIONAL TRIPLE PROTECTION
s« CROWBAR PROTECTION
= PEAK PULSE CURRENT :
Ipp =30 A, 10/1000 us
» HOLDING CURRENT = 150 mA min
= AVAILABLE IN DIP 8 AND SO 8 PACKAGES

DESCRIPTION
Dedicated to telecommunication equipment
protection, these devices provide a ftriple

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 ps 15 kV
5/310 us 38 A

VDE 0433 { 10/700 ps 2 kV
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

SO 8
(Plastic)

DIL 8
(Plastic)

SCHEMATIC DIAGRAM

Tip
GND

GND

Ring (4

Tip

GND

GND

Ring

1/8
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THBT150 / THBT200 / THBT270

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

1
! Symbol Parameter Value Unit
|
Ipp Peak pulse current l 10/1000 us 30 A
\ 5/320 us 40
E 2/10 us 75
ITsMm Non repetitive surge peak on-state current ’ tp=10ms 5 A
| tp=1s 35
T
di/dt J Critical rate of rise of on-state current J Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage \ 67% VBR 5 KV/us
Tst Storage and operating junction temperature range -40to + 150 °C
Tj +150 °C
% lpp
100 10u2
%0 Pulse waveform 10/1000us
1000 us
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (j-a) Junction-to-ambient DIL8 125 °C/W
SO 8 171 °C/W

2/8
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THBT150 / THBT200 / THBT270

ELECTRICAL CHARACTERISTICS

Symbol Parameter
lpp
VRM Stand-off voltage
T 4~
VBR Breakdown voltage Bo_| [ o
IH 0 |
VBO Breakover voltage :J',/,j
IH Holding current /// ?,T VRMVE;F\:BO
VT On-state voltage
IBO Breakover current
Ipp Peak pulse current
STATIC PARAMETERS
Types IR @ VRM VBR @ IR VBO @ IBO IH vT Cc
max min max min max min max max
note1 note1 note2 | note3
uA v \ mA v mA mA mA v pF
THBT150 5 135 150 1 210 50 400 150 8 200
THBT200 5 180 200 1 290 50 400 150 8 200
THBT270 5 240 270 1 380 50 400 150 8 200
DYNAMIC PARAMETERS
VBO dyn
Types Typical Value
note 4
V)
THBT150 290
THBT200 380
THBT270 420

All parameters tested at 25°C, except where indicated

Note 1 : See the reference test circuit for In, Iso and Veo parameters.
Note 2 : Square pulse Tp =500 ps - Ir = 5A.
Note 3: Vr=1V,F = 1MHz.
Note 4 : The dynamic breakover voltage is meassured

with following surge test : CCITT - 1.5 KV 10/700 us

3/8
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THBT150 / THBT200 / THBT270

REFERENCE TEST CIRCUIT FOR In, Iso and Vo parameters :

'L Tp = 20ms

Auto
f R1
Tr:;osv(/)xer A+ [static o
relay. R2
| _ {2400
faly e
Vv v
g ot —— puT | BO
8 } BO ' 'H measure|
measure
I T 1
N
Transformer
220V/800V
5A
TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vg < 150 Volt

- Vout = 250 VRms, R1 = 140 Q.
- Device with Ver = 150 Volt
- Vourt = 480 Vrms, R2= 240 Q.

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

25Q 150 Switch

A :

ELE] 220nF
Vbat = 48V

500/ Vp >

e

Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

4/8
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THBT150 / THBT200 / THBT270

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

ITSM (A)

10— T —

|
T T T

.
T
‘ “Tj=25°Ct

H

t (ms)

L1 |

10 100 1

APPLICATION NOTE

4- points structure lay-out.

—

Tip (1] out | 8] Tip
SE] 7

GND-L GND
13 6

Ring [4]| w out Ring

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.

Ky7 A5 THOMSO
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THBT150 / THBT200 / THBT270

APPLICATION CIRCUIT
Line card protection

Ring generator

— Vbat

LT
=

PTC

A
g

Line

1
1
1
]

Test H H Integrated
1
5 | :
[]
A 1

Relay i «SLIC»

1
1
[
A

Line PTC THBT x x THDT xx ] : ' o

Ground key telephone set protection

A HOOK
Q + Q @
SPEECH
i
DIALING
: D+
I RINGER
5 I
@ -
GROUND KEY
E ’ .
(2} —Q 0O Q A
6/8 (N7 SGS-THOMSON
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THBT150 / THBT200 / THBT270

ORDER CODE
TH B T 150 1 1
e |
|
| L i PACKAGE
BIDIRECTIONAL <« i 1=S0O 8 PLASTIC
) > 2-DIL 8 PLASTIC
TRISIL |
L————» VERSION
BREAKDOWN VOLTAGE ¢——
MARKING
Package Type Marking Package Type Marking
THBT15011 BT1511 THBT15012 BT1512
SO8 THBT20011 BT2011 DIL8 THBT20012 BT2012
THBT27011 BT2711 THBT27012 BT2712
Packaging : Products supplied in antistatic tubes.
PACKAGE MECHANICAL DATA (in millimeters)
DIL 8 Plastic SO 8 Plastic
7.1max e=127 1 e ‘ e l e glziss
—E-3 [ -v—r.iéﬂ
f ER LT
H 9% oot o
y7max|( )l f 0% —hhohodr —}fﬂ
! ﬁ{—jl I [ae) U ~‘A—-1{o— 1 l;l 1 I;I T T‘S_
05 254 .
127m 762 8.4m a2 22 o
(o]
10max POOI-FW1 _H H H * l P-/
Cam— asn/ 0.35 j"
0.45
j 4.75 1.75 max.
1 4 4,95
oougg

THOMSO

7/8

Gl

i

(i)
G2
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THBT150 / THBT200 / THBT270

CONNECTION DIAGRAM

DIL 8 Plastic SO 8 Plastic
Tip [ | ] Tip Tip [ | 8 Tip
GND [ | ] GND GND [ | 7 GND
GND [ | | GND GND | | 6 GND
Ring | | | Ring Ring | | 5 Ring
8/8 -
Ly Se5THOMSON
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SGS-THOMSON
MICROELECTRONICS

IS74

THBT200S

TRISIL FOR LINE CARD PROTECTION

FEATURES

= DUAL BIDIRECTIONAL CROWBAR
PROTECTION.

s PEAK PULSE CURRENT :
-lpp=75A, 10/1000 ps.

= HOLDING CURRENT = 150 mA min

= BREAKDOWN VOLTAGE =200 V min.

= BREAKOVER VOLTAGE =290 V max.

DESCRIPTION

This protection device has been especially
designed to protect subscriber line cards using
SLICS without integrated ring generator.
THBT200 device protects ring generator relays
against transient overvoltages.

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

CCITT K17 - K20 { 10/700 ps 1.5 KV
5/310 ps 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

SIP 3
(Plastic)

SCHEMATIC DIAGRAM

1/7
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THBT200S

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < + 85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 ps 75 A
) - 8/20 us 150
ITSm Non repetitive surge peak on-state current tp=20ms 30 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
Tj +150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
% Ip,
1004 o 10K
o L. Pulse waveform 10/1000us
0 : >t
1000 us
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-a) Junction-to-ambient 70 °C/W
2/7
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THBT200S

ELECTRICAL CHARACTERISTICS

Symbol Parameter \
| -
VRM Stand-off voltage PP
1T 4 -
VBR Breakdown voltage 180 I
mH
VBO Breakover voltage

[ % v
I Holding current /f’/’r ‘\\/T VRMV é:BO
VT On-state voltage

IBO Breakover current

Ipp Peak pulse current

PARAMETERS RELATED TO ONE TRISIL.

Type IRM @ VRM | VBR @ IR VBO @ IBo IH VT c
max min max min max min max max
note1 note1 note2 | note3
A \ \" mA \ mA mA mA \' pF
THBT200S 10 180 200 1 290 | 150 800 150 8 200
All parameters tested at 25°C, except where indicated
Note 1 : See test reference test circuit for In, lso and Veo parameters.
Note 2 : Square pulse Tp = 500 ps - lr = 5A.
Note 3 : Vr=1V,F=1MHz.
(N7 SGS-THOMSON 7
yl. MICROELECTRONICS
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THBT200S

REFERENCE TEST CIRCUIT FOR Iy, o and Veo parameters :

' Tp =20ms

Auto
Transformer _ R1
220V/2A A~ [static {14007}
relay. R2
I - {2400
i S ==
V Vv
2 out p.ut | 'BO
8 ” BO ' H measure|
! measure
n T —
A
Transformer
220V/800V
5A
TEST PROCEDURE :

w Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 = 140 Q.
- Device with Vpr = 150 Volt
- Vourt = 480 VRms, R2 =240 Q.

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

25Q 150 Switch

e = I 0
W |
[p.uT] = = p =
- [p:uT 220nF 50 QD 1KV
at = 48V
K

O

Surge Generator
10/700 psec
Vp =1KV / Ipp = 25A

This is a GO-NOGO Test which allows to confirm the holding current (I4) 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 pus.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

4/7
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THBT200S

Figure 1 : Relative variation of holding current
versus junction temperature.

LT
o mIT=25C]
0.8 AN

N

0.6
N

0.4
0.2 \~
T,(0)
0.0 s
0 20 40 60 80 100 120 140

Figure 3 : Peak on state voltage versus peak
on state current (typical values).

Figure 2 : Non repetitive surge peak on state
current versus number of cycles (1 cycle = 20

lrsm(A)
35

T T
Tj initial = 25°C

30

25

20

15 I

—

Number of cycle
0 " R
1 10 100 1000

Figure 4 : Capacitance versus reverse applied
voltage (typical values).

Irm (A) C (pF)
100 ™ 1000 G e
F = 1MHz
T,=25°c b
| Il
/
10 e
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/ ——
1 S Sua
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THBT200S

APPLICATION CIRCUIT
Typical line card protection concept

Ring generator

— Vbat
—
Line ‘1 -
Test Ring Integrated
o |
Relay Relay «SLIC»
Line PTC  THBT200 THDTS8 T i o
FUNCTIONAL DESCRIPTION
Line A Tip
O
LINE A AND LINE B PROTECTION.
Each line (TIP and RING) is protected by a
bidirectional Trisil, which triggers at a maximum
voltage equal to the VBo.
O . O
Line B Ring

6/7
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THBT200S

ORDER CODE

THBT 200 f
BIDIRECTIONAL TR|S|L<—] [
|

— —» PACKAGE

|
&
f
|
]

S= SIP3.
BREAKDOWN VOLTAGE
MARKING
Package __Type | Marking !
SIP3 THBT200S THBT200S
PACKAGE MECHANICAL DATA (in millimeters)
SIP 3 Plastic.
10.15 max 3.5 max
m-
Ny x X
ul ) g | g
n ~ne
¥ S ¥
I
_0.5
2.54 }__ % _’” 0.38/0.50
£.94 ] o
7.62 pi

Packaging : Products supplied in antistatic tubes.

717
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Ly SGS-THOMSON

THDT51

MICROELECTRONICS THDT65
TRISIL FOR SLIC PROTECTION
FEATURES
= DUAL ASYMETRICAL TRANSIENT
SUPPRESSOR

» PEAK PULSE CURRENT :
lpp = 30 A, 10/1000 ps.

= HOLDING CURRENT = 150 mA min
= BREAKDOWN VOLTAGE

-THDT51 =51V

-THDT65=65V.

= LOW DYNAMIC CHARACTERISTICS
= AVAILABLE IN SO8 AND DIL8.

DESCRIPTION

These devices have been especially designed to
protect subscriber line card interfaces (SLIC)
against transient overvoltages.

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

This new product generation, is providing very
high surge current capability, in small packages
like SO 8 and DIL 8. Dynamic characteristics
have also been defined in order to meet SLIC
max rating.

IN ACCORDANCE WITH FOLLOWING
STANDARDS :

CCITT K17 - K20 { 10/700 ps 1.5 kV
5/310 us 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

SO 8
(Plastic)

DIL 8
(Plastic)

SCHEMATIC DIAGRAM

—
Tip [1) 1 8] Tip
GND |2 -7] GND
GND [3] @ GND
Ring [4 . 5] Ring

1/8
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THDT51 / THDT65

ABSOLUTE RATINGS (Ilmmng values) ( 40°C < Tamb < +85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 us 30 A
5/320 us 40
210 ps 90
ITsm Non repetitive surge peak on-state current tp=10ms 10 A
p=1s 5
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -55t0 + 150 °C
Tj +150 °C
% lpp
100+ o 10K
0 Pulse waveform 10/1000us
E
1000 ps o
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rith (-a) Junction-to-ambient DIL8 125 °C/W
SO 8 170 °C/W
2/8
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THDT51 / THDT65

ELECTRICAL CHARACTERISTICS

Symbol Parameter
1
VRM Stand-off voltage U
VBR Breakdown voltage E
1
Y, Breakover voltage VBO VBR vt |[ive
BO 9 | \ / Vam P y
IH Holding current
VT On-state voltage
VF Forward Voltage Drop '
T
IBO Breakover current Ipp
Ipp Peak pulse current
PARAMETERS RELATED TO DIODE LINE/GND
Symbol Test conditions Value Unit
VE Square pulse, tp=500pus, IF=3A. 3 \4
VEP Ipp = 30A, 10/1000us 7 \ |
PARAMETERS RELATED TO PROTECTION THYRISTOR
Types IRM @ VRM VBR @ IR VBO @ IBoO IH vT c
max min max min max min max max
note1 note1 note2 | note3
uA v Vv mA v mA mA mA v pF
THDT51 10 50 51 1 70 50 500 150 4 200
THDT65 10 56 65 1 85 50 500 150 4 200
All parameters tested at 25°C, except where indicated
Note 1 : See the reference test circuit for In, lso and Veo parameters.
Note 2 : Square pulse Tp = 500 ps - It = 5A.
Note 3: Vr=1V,F=1MHz.
(yz SGS-THOMSON /8
Y/ NiCROELECTRONICS
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THDT51 / THDT65

REFERENCE TEST CIRCUIT FOR Iy, Iso and Vo parameters :

L Tp=20ms
Auto

Transformer . R1
220V/2A A [static o
relay. R2
| - o—{2400]
IE A
V VB
3 ot — D.U.T o
8 H BO ' 'H measure
measure
I T 1
N
Transformer
220V/800V
5A

TEST PROCEDURE :

» Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Ver < 150 Volt

- Vout =250 VRms, R1 = 140 Q.
- Device with Ver > 150 Volt
- Vourt = 480 Vrms, R2= 240 Q.

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

25Q 150 Switch

A

[p-uT] 220nF 50 QD

Vbat = 48V

20 uF
-

K

Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 In value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 pus.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

4/8
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THDT51 / THDT65

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

ITSM (A)
50] T - IRRR
L | Tj=25°C ||
10
o

f

| t(ms)

‘ L1
10 100 1000

APPLICATION NOTE.

N

ouTt

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

-
3

Tip
21
el
GND*{— GND 2) In order to take advantage of the "4-points
3] structure” of the THDTxx, the tip and Ring
lines have to cross through the device. in this
case, the device will eliminate the
Ring E IN out | 5 Ring overvoltages generated by the parasitic
inductances of the wiring (Ldi/dt), especially
— for very fast Transients.

L] lof o =

4- points structure lay-out.

- 5/8
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THDT51 / THDT65

APPLICATION CIRCUIT
Typical slic protection concept

Ring generator

— Vbat

PTC
O- € { } —{ L -
Line a
e

|

F

! 'Y

!
x&l

I

I

I

L

.

Test Ring Integrated

Relay Relay «SLIC»

B

_ %_ -
o L —r -
Line b PTC THBT200 THDT xx

FUNCTIONAL DESCRIPTION

Line A L COTIP

Line A Protection =
- For positive Surges versus GND, the
diode D1 will conduct
- For negative Surges versus GND, the

O O—o0O
) D1 " P1
/7;07 3 A Protection device P1 will trigger at a
D &,

maximum voltage equal to the Vgo.
Line B Protection =
2 P2 777 - :
- For Surges on line B, the operating
o oO—o0O mode is the same, D2 or P2 is activated.
Line B RING

68 (N7 SGS-THOMSON
Y/ ICROELECTRONICS
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THDT51 / THDT65

ORDER CODE
THDT 51 1 1
T T
\
|
| PACKAGE
ASYMETRICAL TRISIL «—— L 1=S0 8 PLASTIC
— % 2=DIL 8 PLASTIC
BREAKDOWN VOLTAGE i VERSION
MARKING
Package Type Marking Package Type Marking
| THDT5111 DT5111 | THDT5112 DT5112
S08 |  THDT6511 DT6511 DIL8 THDT6512 DT6512

Packaging : Products supplied in antistatic tubes.

PACKAGE MECHANICAL DATA (in millimeters)

DIL 8 Plastic SO 8 Plastic
7.1'max e=127 1 e e e lo glzii
7 €-5+ o o 0:63
|, JLBF:,’ I ‘ | T max ::‘
17 RERE 04 BHA $
1l 8 s
05 54 | f
127mx] | 762 8 4m 35 3 o]
(o]
1Qmax POO1-FW1 _El H H - l
! 0.0 J:
s = 5 J 0.35 2?1._
| 0.45
j ,#4 1.75 max.
1 T L 495
| -
(N7 SGS-THOMSON 8
N/ A IcS
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THDT51 / THDT65

CONNECTION DIAGRAM

DIL 8 Plastic SO 8 Plastic
Tip [ | ] Tip Tip [ 1 ] Tip
GND [ | "] GND GND [ |2 ] GND
GND [ | | GND GND [ |3 ] GND
Ring [ | | Ring Ring | |4 | Ring

8/8
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SGS-THOMSON
MICROELECTRONICS

THDTS58S

TRISIL FOR SLIC PROTECTION

FEATURES

= CROWBAR PROTECTION

» DUAL ASYMETRICAL TRANSIENT
SUPPRESSOR

= PEAK PULSE CURRENT :
-lpp = 75 A, 10/1000 ps.

= HOLDING CURRENT = 150 mA min

» BREAKDOWN VOLTAGE = 58 V.

= BREAKOVER VOLTAGE = 80V max.

DESCRIPTION

This device has been especially designed to
protect subscriber line card interfaces (SLIC)
against transient overvoltages.

Its ion-implanted technology confers excellent
electrical characteristics on it.

This is why this device easily fits the main
protection standards which are related to the
overvoltages on telecom lines.

This product is compatible with TO202 and
TO220 packages.

IN ACCORDANCE WITH FOLLOWING
STANDARDS :
CCITT K17 - K20 { 10/700 ps 1.5 kV
5/310 ps 38 A
VDE 0433 { 10/700 s 2 kV
5/200 ps 50 A
CNET { 0.5/700 us 1.5 kV
0.2/310 us 38 A

SIP 3
(Plastic)

SCHEMATIC DIAGRAM

1/7
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THDT58S

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < + 85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 us 75 A
8/20 us 150
ITSM Non repetitive surge peak on-state current tp=20ms 30 A
IFSM Non repetitive surge peak forward current tp=20ms 30 A
di/dt Critical rate of rise of off-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
T + 150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
% lpp
1004 @105
o L1 Pulse waveform 10/1000us
0 :
1000 us
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-a) ‘ Junction-to-ambient 70 °C/W

217

252

IMSON
TRONICS




THDT58S

ELECTRICAL CHARACTERISTICS

Symbol Parameter \
o i
VRM Stand-off voltage F
I
VBR Breakdown voltage \
Y Breakover voltage VBO VBR vr |[ive
80 g N/vam N\ Yy v
1H Holding current
vT On-state voltage
VE Forward Voltage Drop |
T
IBO Breakover current - Ipp
Ipp Peak pulse current
PARAMETER RELATED TO THE DIODE LINE/GND
Symbol Test conditions Value Unit
VE Square pulse, tp =500 us IF =5 A. 5 \
PARAMETERS RELATED TO THE PROTECTION THYRISTOR
Type IRM @ VRM VBR @ IR VBO @ IBO IH VT c
max min max min max min max max
note1 note1 note2 | note3
HA ‘ \ \' mA Vv mA mA mA \' pF
THDT58S 10 \ 56 58 1 80 150 | 800 150 ; 5 400
All parameters tested at 25°C, except where indicated
Note 1 : See the reference test circuit for Iy, Iso and Vso parameters.
Note 2 : Square pulse Tp =500 us - Ir = 5A.
Note 3: Vr=1V,F=1MHz.
(N7 SGS-THOMSON 37
Y/ MICROELECTRONICS
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THDT58S

REFERENCE TEST CIRCUIT FOR Iy, Iso and Veo parameters :

_FL Tp =20ms

Auto
Transformer _ R1
220V/2A A+ [static o—{1400]
relay. R2
I - {2400}
$ ” K 1 ]
V, v
3 out D.U.T BO
8 ” BO ' H measure|
measure
I T b1
A
Transformer
220V/800V
5A
TEST PROCEDURE :

w Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Ver < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Ver = 150 Volt
- Vour = 480 VRms, Rz =240 Q.

FUNCTIONAL HOLDING CURRENT (I4) TEST CIRCUIT = GO - NOGO TEST.

250 150 Switch

A

20 uF
-

R V =
D.U.T P
Vbat = 48V [:j 220nF 50 QU 1KV

O

vvvvvvvvvvvvvv Surge Generator
10/700 pusec
Vp =1KV / Ipp = 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 Iy value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max.

4/7
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THDT58S

Figure 1 : Relative variation of holding current
versus junction temperature.
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Figure 3 : Peak on state voltage versus peak
on state current (typical values).

Figure 2 : Non repetitive surge peak on state cur-
rent versus number of cycles (1 cycle = 20 ms.

lrsm(A)
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Figure 4 : Peak forward voltage drop versus
peak forward current (typical values).
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Figure 5 : Capacitance versus reverse applied
voltage (typical values).
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THDT58S

APPLICATION CIRCUIT
Typical slic protection concept

[
|

Ring generator

Line a

-
I
|
|

A

4

Test

Relay

o) - L 1
T T R
Line b PTC THBT200

r____
|

1

T

|

L

— Vbat
g
[
Integrated
«SLIC»
: A\
1
| SRS Y ——— :}
THDT xx

FUNCTIONAL DESCRIPTION

LineA _\ 7 Tip

Line A Protection =
- For positive Surges versus GND, the
diode D1 will conduct
- For negative Surges versus GND, the
Protection device P1 will trigger at a
maximum voltage equal to the Vgo.

Line B Protection =
- For q“mpq on line B, the nnpmhnn
mode is the same, D2 or P2 is actlvated

O . O
Line B Ring
6/7 .
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THDTS58S

ORDER CODE

ASYMETRICAL TRISIL «——

|~
O

]

o
(oo}

»

—————— PACKAGE

S =SIP 3.
BREAKDOWN VOLTAGE
MARKING
ﬁéck;ge Type Marking
SIP3 THDT58S THDT58S
PACKAGE MECHANICAL DATA (in millimeters)
SIP 3 Plastic.
10.15 max 3.5 max
m-
Ny X X
v ) o £
N N
¥ S i
0.|5 r
—=eife| | d
2.54 % __“ 0.38/0.50
LRI i g
7.62 pi

Packaging : Products supplied in antistatic tubes.
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Ly7 SGS-THOMSON

TRISIL
FEATURES
= BIDIRECTIONAL CROWBAR PROTECTION.
= BREAKDOWN VOLTAGE RANGE:
From 62 V To 270 V.
= HOLDING CURRENT = In
Suffix 12 = 120mA min.
Suffix 18 = 180mA min.
s PEAK PULSE CURRENT :
Ipp =50 A, 10/1000 ps.
F 126
DESCRIPTION (Plastic)
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 :
CCITT K17 - K20 { 10/700 ps 1.5 kv
5/310 us 38 A
VDE 0433 { 10/700 ps 2 kv
5/200 us 50 A
CNET { 0.5/700 ps 1.5 kV
0.2/310 us 38 A
ABSOLUTE RATINGS (limiting values) (-40°C < Tamb < + 85°C)
Symbol Parameter Value Unit
P Power dissipation on infinite heatsink Tamb=50°C 1.7 w
Ipp Peak pulse current 10/1000 us 50 A
See notel 8/20 us 100
ITSM Non repetitive surge peak on-state current tp =20 ms 30 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tst Storage and operating junction temperature range -40to + 150 °C
Tj + 150 °C
TL Maximum lead temperature for soldering during 10 s. 230 °C
1/6
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TPAXxxx

THERMAL RESISTANCES
f Symbol ‘ Parameter Value Unit
Rth (-) Junction to leads on infinite heatsink. 60 °C/W
Rth (-a) Junction to ambient. on printed circuit. Llead = 10 mm 100 °C/W
Note 1: 10/1000 us wave form.
9
’ Ipp 10
S5
10044 s
50 FJ----
0 H >t
1000 us

ELECTRICAL CHARACTERISTICS

Symbol Parameter |
lpp
VRM Stand-off voltage
T 4-
VBR Breakdown voltage Bo__| |
VBO Breakover voltage
IH Holding current
VT On-state voltage
IBO Breakover current
Ipp Peak pulse current
2/6




TPAXxx

ELECTRICAL CHARACTERISTICS

Type IRM @ VRM | VBR @ IR | VBO @ IB0 | VT c { H
max min max max max max | min
note2 note3 | noted ‘~ note2
A \ \' mA \ mA \ pF mA
P TPA62A -12or 18 2 56 62 1 82 300 2 150
TPA62B - 12 0or 18 2 56 62 1 75 300 2 150
P TPAB8A -12o0r 18 2 61 68 1 90 300 2 150
TPA68B -12o0r 18 2 61 68 1 82 300 2 150
(1) TPA75A -12o0r 18 2 67 75 1 100 300 2 150
(1) TPA75B -12o0r 18 2 67 75 1 91 300 2 150
(1) TPAB2A -120r 18 2 74 82 1 109 300 2 150
(1) TPA82B - 12o0r 18 2 74 82 1 99 300 2 150 Suffix 12
(1) TPA91A -120r 18 2 82 91 1 121 300 2 150 for 120 mA.
(1) TPA91B -12o0r 18 2 82 91 1 110 300 2 150
P TPA100A -12o0r 18 2 90 100 1 133 300 2 100
TPA100B - 12 or 18 2 90 100 1 121 300 2 100
P TPA110A -12o0r 18 2 99 110 1 147 300 2 100
TPA110B - 12 or 18 2 99 110 1 133 300 2 100
P TPA120A -12o0r 18 2 108 120 1 160 300 2 100 Suffix 18
TPA120B - 12 or 18 2 108 120 1 145 300 2 100 for 180 mA.
P TPA130A - 12o0r 18 2 117 130 1 173 300 2 100
TPA130B - 12 0or 18 2 117 130 1 157 300 2 100
(1) TPA150A - 12 o0r 18 2 135 150 1 200 300 4 75
(1) TPA150B - 12 or 18 2 135 150 1 181 300 4 75
(1) TPA160A - 12 o0r 18 2 144 160 1 213 300 4 75
(1) TPA160B - 12 or 18 2 144 160 1 193 300 4 75
P TPA180A - 12 o0r 18 2 162 180 1 240 300 4 75
TPA180B - 12 or 18 2 162 180 1 217 300 4 75
P TPA200A - 12 or 18 2 180 200 1 267 300 4 75
TPA200B - 12 or 18 2 180 200 1 241 300 4 75
P TPA220A - 12o0r 18 2 198 220 1 293 300 4 75
TPA220B - 12 or 18 2 198 220 1 265 300 4 75
P TPA240A -12o0r 18 2 216 240 1 320 300 4 75
TPA240B - 12 or 18 2 216 240 1 289 300 4 75
P TPA270A -12or 18 2 243 270 1 360 300 4 75
TPA270B - 12 or 18 2 243 270 1 325 300 4 75
All parameters tested at 25°C, except where indicated.
P: Preferred device.
(1): These voltages are on request.
Note 2 : See the reference test circuit for In, lso and Veo parameters.
Note 3 : Square pulse Tp=1ms - It =3A.
Note 4 : Vr=1V,F=1MHz.
. MICROELECTRONICS
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TPAXxx

REFERENCE TEST CIRCUIT FOR Iy, Iso and Veo parameters :

Tp = 20ms

Auto A1
Transformer _
220V/2A +4 [static o—{1400]
relay. R2
" e o—2400 ]
% H K 1 1
V, Vv
3 ot —— D.U.T BO
8 0 BO ' 'H measure
“ measure 1
A
Transformer
220V/800V
5A

TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 = 140 Q.
- Device with Vgr = 150 Volt
- Vour = 480 Vrms, R2= 240 Q.

FUNCTIONAL HOLDING CURRENT (l4) TEST CIRCUIT = GO - NOGO TEST.

25Q 150 Switch
— - —

O
A |
: ; 20pF |
‘D.UT) - e p=
= ;I::Jr 220nF 50 QH Wy
W
—0

10/700 psec
Vp =1KV/ Ipp = 25A

This is a GO-NOGO Test which allows to confirm the holding current (I4) 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 |4 value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max.

4/6
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TPAXxX

Figure 1 : Non repetitive surge peak on state
current versus number of cycles. (with sinusoidal

rsm(A)
35 T T T
Tj initial = 25°C
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i

Number of cycle
0 I L
1 10 100 1000

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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—
T |
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[
|
1
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Note : Fordevice with Ver > 150 Volt
The V7 value is twice that shown.

(N7 SGS-THOMSON 5/6
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TPAXxx

ORDER CODE

PA 130 A 12 RL

TRISIL 50 A «+—— — PACKAGING:
- RL = tape and reel.
- = Ammopack.

BREAKDOWN VOLTAGE «+—————

—— HOLDING CURRENT:

Vo TOLERANCE. +— -12 =120 mA.
- 18 = 180 mA.

MARKING : Logo, Date Code, Part Number.

PACKAGE MECHANICAL DATA.

F 126 Plastic.
Ref Millimeters Inches

min max min max
L G [ 2 bp 0.76 0.86 0.03 0.034
L1| |note1 note1 ©Db - 3.05 - 0.12
G - 6.35 - 0.25

L 26 - 1.02 -
777777 G I L - 1.27 - 0.05

note 1:The diameter & by is not controlled over zone L1

Packaging : Standard packaging is in tape and reel.

6/6 ‘ SGS-THOMSON
Y/ CROELECTRONICS
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Lyz SGS-THOMSON TPB SERIES

Tpe6eA o5/ koot
Suibunn. TRISIL

FEATURES

= BIDIRECTIONAL CROWBAR PROTECTION.
» BREAKDOWN VOLTAGE RANGE:
From 62 V To 270 V.
a HOLDING CURRENT = Iy
Suffix 12 = 120mA min.
Suffix 18 = 180mA min.
a PEAK PULSE CURRENT :
Ipp = 90 A, 10/1000 us.

CB 429
DESCRIPTION (Plastic)
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 L4
STANDARDS :
CCITT K17 - K20 { 10/700 us 1.5 kV \
5/310 us 38 A
VDE 0433 { 10/700 us 2 kV —
5/200 ps 50 A
CNET { 0.5/700 us 1.5 kV ®
0.2/310 us 38 A
ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < + 85°C)
Symbol Parameter Value Unit
P | Power dissipation on infinite heatsink Tamb =50 °C 5 w
Ipp Peak pulse current 10/1000 ps 90 A
See notel 8/20 us 150
ITSM Non repetitive surge peak on-state current tp =20 ms 50 A
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
TJ' + 150 °C
TL Maximum lead temperature for soldering during 10 s. 230 °C
— — L

1/6
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TPBxxx

THERMAL RESISTANCES
Symbol [ Parameter Value Unit
Rth () (Junction to leads. On infinite heatsink. 20 °C/W
MMOn printed circuit.  Ljgad = 10 mm 75 "C/W_J

Note 1: 10/1000 us wave form.

% lpp
10044 ¢ 1088
50 Lf----
4] H »t
1000 us
ELECTRICAL CHARACTERISTICS
Symbol Parameter \
VRM Stand-off voltage op
IT 4
VBR Breakdown voltage | ! |
1 BO—|p _ - ___
o
VBO Breakover voltage " i
1"
IH Holding current /’)’ ‘\\/ VT;IGVIVBO
T BR
VT On-state voltage
IBO Breakover current
Ipp Peak pulse current
2/6 Lyy SGS-THOMSON
66 Y/ NICROELEGTRONICS




TPBxxx

ELECTRICAL CHARACTERISTICS

Type IRM @ VRM | VBR @ IR | VBO @ IBO | VT c H
max min max max max max min
note2 note3 | note4 note2
A \ \ mA \ mA \ pF mA
P TPB62A -12o0r 18 2 56 62 1 82 300 35 300
TPB62B - 12 or 18 2 56 62 1 75 300 35 300
P TPB68A -12o0r 18 2 61 68 1 90 300 35 300
TPB68B - 12 0or 18 2 61 68 1 82 300 35 300
(1) TPB75A -120r 18 2 67 75 1 100 300 35 300
(1) TPB75B -120or 18 2 67 75 1 91 300 35 300
(1) TPB82A -120r 18 2 74 82 1 109 300 3.5 300
(1) TPB82B - 12 0r 18 2 74 82 1 99 300 3.5 300 Suffix 12
(1) TPB91A -120r 18 2 82 91 1 121 300 3.5 300 for 120 mA.
(1) TPB91B - 12 0r 18 2 82 91 1 110 300 35 300
P TPB100A - 12 or 18 2 90 100 1 133 300 35 200
TPB100B - 12 or 18 2 90 100 1 121 300 35 200
P TPB110A -12o0r 18 2 99 110 1 147 300 35 200
TPB110B - 12 0or 18 2 99 110 1 133 300 35 200
P TPB120A -12o0r 18 2 108 120 1 160 300 35 200 Suffix 18
TPB120B - 12 or 18 2 108 120 1 145 300 35 200 for 180 mA.
P TPB130A -120r 18 2 117 130 1 173 300 35 200
TPB130B - 12 or 18 2 117 130 1 157 300 35 200
(1) TPB150A - 12 0r 18 2 135 150 1 200 300 7 150
(1) TPB150B - 12 or 18 2 135 150 1 181 300 7 150
(1) TPB160A - 12 or 18 2 144 160 1 213 300 7 150
(1) TPB160B - 12 or 18 2 144 160 1 193 300 7 150
P TPB180A -12o0or 18 2 162 180 1 240 300 7 150
TPB180B - 12 or 18 2 162 180 1 217 300 7 150
P TPB200OA - 12 0r 18 2 180 200 1 267 300 7 150
TPB200B - 12 or 18 2 180 200 1 241 300 7 150
P TPB220A - 12o0r 18 2 198 220 1 293 300 7 150
TPB220B - 12 or 18 2 198 220 1 265 300 7 150
P TPB240A -12o0r 18 2 216 240 1 320 300 7 150
TPB240B - 12 or 18 2 216 240 1 289 300 7 150
P TPB270A - 12 or 18 2 243 270 1 360 300 7 150
TPB270B - 12 or 18 2 243 270 1 325 300 7 150
All parameters tested at 25°C, except where indicated.
P Preferred device.
(1): These voltages are on request.
Note 2 : See the reference test circuit for In, lso and Veo parameters.
Note 3 : Square pulse Tp=1ms- It =5A.
Note 4 : Vr=1V,F =1MHz.
‘7 I SGS""'IOMSON 3/6
. MICROELECTRONICS
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TPBxxx

REFERENCE TEST CIRCUIT FOR In, Iso and Vo parameters :

L Tp=20ms
Auto

Transformer T . R1
220V/2A -+ [static o-{1400]
re'ay. R2
I - o—{2400]
55 ” K I 1
‘ V Vv
3 out ——— D.U.T BO
8 “ BO > 'H measure
| measure
I T o1
Transformer
220v/800V
5A
TEST PROCEDURE :

» Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 = 140 Q.
- Device with Vgr = 150 Volt
- Vour = 480 VRms, Rz =240 Q.

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

250 150 Switch
—t— 4

A

ﬂliu.jj 220nF =
Vbat = 48V : .

20uF v
- p=
50Q 1KV

X

Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 I value by short circuiting the AK of the D.U.T.

2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 us.
3) The D.U.T will come back to the OFF-State withing a duration of 50 ms max.

4/6
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TPBxxx

Figure 1 : Non repetitive surge peak on state Figure 2 : On - state characteristics (typical
current versus number of cycles. (with sinusoidal values).
rsm(A) Irm (A)
60— T M T T T TITT0 1M e
Tj initial = 25°C o s
(N
50 ai =
40 N —'d[ . 10 =— /
N 7
N v ]
30 N 1
20 =~ Sui 1 — —
[ ~l_| — e —
10— b M . ——
Number of cycle Vim (V)
o 1l 1 Lot it 0.1 o i L
1 10 100 1000 0 05 1 15 2 25 3 35 4 45 5
Note :  For devices with Ver > 150 V
The V7 value is twice that shown.
Figure 3 : Relative variation of holding current
versus junction temperature.
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TPBxxx

ORDER CODE
TPB 130 A 12 RL
TRISIL 90 A «— “»PACKAGING:
- RL = tape and reel.
- = Ammopack.
BREAKDOWN VOLTAGE +——————
————— HOLDING CURRENT:
Veo TOLERANCE. -12 = 120 mA.
- 18 = 180 mA.
MARKING : Logo, Date Code, Part Number.
PACKAGE MECHANICAL DATA.
CB 429 Plastic.
Ref Millimeters Inches
° min max min max
L G L D bp 1.06 - 0.042 |
|;14 note1 note1] L1 2D 5.1 - 0.20
G 9.8 - 0.386
L 26 - 1.024 -
- | L1 1.27 - 0.050

Packaging : Standard packaging is in tape and reel.

270

note 1:The diameter & bp is not controlled over zone L1,

6/6 o7 SGS-THOMSON
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C— SGS-THOMSON TPB200S
Y/ CROGELECTRONIGS TPB245S/TPB265S

SURGE ARRESTORS
FEATURES
= SOLID STATE SURGE ARRESTOR
PACKAGED IN AXIAL DIODE.
s VOLTAGE RANGE =200V TO 265V
s TIGHT VOLTAGE TOLERANCE
= FAST RESPONSE TIME
= VERY LOW AND STABLE LEAKAGE
CURRENT
= REPETITIVE SURGE CAPABILITY
lpp =100 A, 10/1000 ps.
s FAIL-SAFE WHEN DESTROYED
DESCRIPTION
Bidirectional device used for primary protection in glggtzi?:
telecom equipments. :
Providing long service life, and adapted for sensitive
electronic equipments protection.
If destroyed the component will continue to
guarantee a protection with a permanent short
circuit, meaning "fail save criteria" . This particular
behaviour will also allow an easy failure detection on
the line.
ABSOLUTE RATINGS (limiting values) - 40°C < Tamb < +80°C
Symbol Parameter Value Unit
lpp Peak Pulse Current. 10/1000 ps 100 A
8/20 ps 200 A
Fail Save Criteria. 8/20 us 10 kA
Non Repetitive Surge Peak on-state 60 Hz 30
Current.
Itsm One cycle. 50Hz 25 A
Non Repetitive Surge Peak on-state 1s 14 A
Current
F = 50 Hz. ] 2s 10 A
dv/dt Critical Rate of Rise of on-state Voltage. ‘ 67% VBR 10 kV/us
TL Maximum Lead Temperature to Soldering During 10 s. 250 °C
THERMAL RESISTANCE
Symbol Parameter Value Unit ]
L RTH(-a) Junction-leads Thermal Resistance 20 °C/W
1/4

271



TPB200S/TPB245S/TPB265S

ELECTRICAL CHARACTERISTICS

Symbol Parameter !
——— lpp
VRM Stand-off voltage "
VBR Breakdown voltage o ______
W !
VBO Breakover voltage n !
S ] .
T \ Vam [VBo
IH Holding current /7/7 VT Vé;i
VT On-state voltage
IBO Breakover current
IPP Peak pulse current
Types IR @ VRm VBR @ IR VBo @ Iso H VT c
max min max max min max max
note1 note1 ] note2 | note3
pA v \' mA \ mA mA A pF ]
TPB200S 10 170 200 1 265 600 260 3.5 200
TPB245S 10 210 245 1 350 600 260 ’ 35 200
I
TPB265S 10 225 265 1 J 400 600 260 ' 35 200
All parameters tested at 25°C, except where indicated
Note 1 : See the reference test circuit for IH, IBo and VBo parameters.
Note 2 : Square pulse Tp =500 s - IT = 5A.
Note 3: VR=1V,F =1MHz
2/4 SGS-THOMSON
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TPB200S/TPB245S/TPB265S

REFERENCE TEST CIRCUIT FOR In, Iso and Vo parameters :

L Tp=20ms

Auto T R1
Transformer -
220V/2A 4y [static o—{1400]
o— relay. R2
I - {2400}
% , M K 1 1
| v, VBO
2 out [ D.U.T
9 . ‘ \ 'Bo ‘ | |measure
I measure
IS Lme T ]
A\
Transformer
220V/800V
5A

TEST PROCEDURE :

» Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Ver = 150 Volt
- Vout = 480 VRms, R2= 240 Q.

FUNCTIONAL HOLDING CURRENT (I4) TEST CIRCUIT GO - NOGO TEST.

250 150 Switch

A

[PUT 2200F
Vbat = 48V :
K

Surge Generator
10/700 pysec
Vp =1KV / Ipp = 25A

This test can be performed if the reference test circuit can’t be implemented.

TEST PROCEDURE :

2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.

This is a GO-NOGO Test which allows to confirm the holding current (In) level in a functional test circuit.

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

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

3/4

LECTRONICS
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TPB200S/TPB245S/TPB265S

ORDER CODE
T PB 200 S RL
Packaging:
RL = Tape and reel
Trisil «——
Surge Arrestor
Bidirectionnal « Breakdown voltage
MARKING
Type Marking
TPB200S TPB200S
TPB245S TPB245S
TPB265S TPB265S
PACKAGE MECHANICAL DATA
Ref Millimeters Inches
min max min max
L G b2 - 1.06 - 0.042
L1 |note1 note1 oD - 3.1 - 0.20
G - 9.8 - 0.386
L 26 - 1.024 -
] L1 - 1.27 - 0.050
note 1:The diameter & b2 is not controllec over zone L1.

Packaging : Products are supplied in tape and reel.

44 ;N7 SGS-THOMSON
Y/ CROELECTRONICS
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K-Tl' SGS-THOMSON

MICROELECTRONMCS TPI8OXxXP/TPI120xxP

TRIBALANCED PROTECTION FOR ISDN INTERFACES

FEATURES

= BIDIRECTIONAL TRIPOLE PROTECTION.
» CROWBAR PROTECTION.
= PEAK PULSE CURRENT :
Ipp = 30 A, 10/1000 ps.
= BREAKDOWN VOLTAGE:
TPI8O = 80V
TPI120 = 120V.
= AVAILABLE IN DIL8 AND SO8 PACKAGES.

DESCRIPTION: TRIBALANCED PROTECTION

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

It's a tripole TRISIL with low capacitance providing:

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

- Good capacitance ‘balance (Line A/Line 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 ps 1.5 kV
5/310 ps 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 ps 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

SO 8
(Plastic)

DIL 8
(Plastic)

SCHEMATIC DIAGRAM

1/8
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TPI80xxP/TPI120xxP

ABSOLUTE RATINGS (limiting values) (-40°C < Tamp < +85°C)

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 pus 30 A
5/320 us 40
2/10us 90
ITsSm Non repetitive surge peak on-state current tp=10ms 5 A
p=1s 3.5
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
Tj + 150 °C
% |pp
100 _dn 10us
5 Pulse waveform 10/1000us
1000 ps
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-a) Junction-to-ambient DIL 8 125 °C/W
SO 8 171 °C/W
2/8
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TPI80xxP/TPI120xxP

ELECTRICAL CHARACTERISTICS

Symbol Parameter |
- lop
VRM Stand-off voltage
T 4~
VBR Breakdown voltage 180 h
IH |- I i
VBO Breakover voltage :‘; i
; N N VRM f, VBO
IH Holding current F/ VT VBR
VT On-state voltage '
IBO Breakover current
~ i
Ipp Peak pulse current
Types IR @ VRM VBR @ IR VBO 1BO IH vT
max min max max min max
note1 note1 note1 note2
\ \ mA \" mA mA \
-
TPI80xxP 10 70 80 1 120 800 150 8
TPI120xxP 10 105 120 1 180 800 150 8
Note 1 : See the reference test circuit for Iu, lso and Veo parameters.
Note 2 : Square pulse Tp =500 us - It = 5A..
CAPACITANCES CHARACTERISTICS
LINE A " -
C A ———
TPIxx %
LINE B — Cs =1
3
CONFIGURATION CAa (pf) Cs (pf) CA - CB (pf)
max max max
Va =1V 70 50 30
VB =56V
Va =56V 50 70 30
VB= 1V L

All parameters tested at 25°C, except where indicated

‘ﬁ SGS

MICRE
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TPI80xxP/TPI1120xxP

REFERENCE TEST CIRCUIT FOR Iy, Iso and Vo parameters :

[ Tp=20ms

Auto R1
Transformer _
220V/2A ++ [static o—{ 1400}
relay. R2
I _ {2400}
5? " K ' |
I V Vv
3 ot D.U.T BO
g ‘ BO ' 'H measure|
“ mezsure | 1
A\
Transformer
220V/800V
5A

TEST PROCEDURE :

= Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vourt Selection

- Device with Ver < 150 Volt

- Vout = 250 VRms, R1 =140 Q.
- Device with Vgr > 150 Volt
- Vourt = 480 Vrms, Rz =240 Q.

FUNCTIONAL HOLDING CURRENT (l4) TEST CIRCUIT = GO - NOGO TEST.

250 150 Switch

A

pun

Vbat = 48V :

220nF

_

................ Surge Generator
10/700 psec
Vp =1KV / Ipp = 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 I value by short circuiting the AK of the D.U.T.
2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.
3) The D.U.T will come back to the OFF-State within a duration of 50 ms max.

48 (N7 SGS-THOMSON
Y/ mn@m}@@&@@m@wﬁ@gﬁ
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TPI80xxP/TPI120xxP

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

ITSM (A)
10 -
Tj=25°C [T]
1
- I e S |
t (ms)
1 Ll L
10 100 1000

APPLICATION NOTE.

u 1) Connect pins 2, 3, 6 and 7 to ground in

Ti ER 8 Ti order to guarantee a good surge current
P L ™ ouT j P capability for long duration disturbances.

2 7

GND —GND 2 In order to take advantage of the "4-points
3 E_f structure” of the TPIxxxP, the tip and Ring
lines have to cross through the device. in this
case, the device will eliminate the
Ring E IN out E Ring overvoltages generated by the parasitic
inductances of the wiring (Ldi/dt), especially
—_ for very fast Transients.

4- points structure lay-out.

KY_I SGS-THOMSON S8

MICROELECTRONICS
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TPI80xxP/TPI120xxP

APPLICATION NOTE

U Interface Protection

1 e

% A R or PTC

—®

S TPIxx GND
Y

% B R or PTC

e

S Interface Protection

AT j§ R or PTC

BL R or PTC

AT R or PTC
TPIxx E
G

R or PTC

) 7y

This component use an intemal 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 ‘ SGS-THOMSON
Y/ NICROELECTRONICS
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TPI80xxP/TPI120xxP

ORDER CODE
T T
i |
|
‘ ‘ ) PACKAGE
BIDIRECTIONAL l ’ L 1=80 8 PLASTIC
! ; > 2=DIL 8 PLASTIC
I |
| |
I
| ———— VERSION
BREAKDOWN VOLTAGE _ |
MARKING
[ Package Type Marking Package L Type Marking
S0O8 TPIB011 TPI80 DIL8 1 TPI8012 TPI8O
| TPI12011 TPI120 | TPH2012 TPI120
Packaging : Products supplied in antistatic tubes.
PACKAGE MECHANICAL DATA (in millimeters)
DIL 8 Plastic SO 8 Plastic

7 gmax e=127 i e l e e - gflziss
5 N ' N 0.63
; T ?gﬂ,
17"‘"; 04 #I Iil #f
5
05 ) f
12772 [._8_414 2 ) o]
£ |
1Qmax POO1-FW1 H H H <
Oonmon 04
8 5 Datum 0.35 min.
D 0.45
4.75 I 1.75 max..
spepsgw) v
(N7 SGS-THOMSON 78
Y/ HICROELECTRONICS
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TPI80xxP/TPI120xxP

CONNECTION DIAGRAM

DIL 8 Plastic SO 8 Plastic
Tip [ |1 8| | Tip Tip [ |1 8| | Tip
GND [ |2 7| ] GND GND | |2 7| ] GND
GND | |3 6 | GND GND [ |3 6 | GND
Ring [ |4 5| | Ring Ring | |4 5| | Ring
8/8 .
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TPP25011
TPP25012

PROGRAMMABLE TRANSIENT VOLTAGE SUPPRESSOR

AND CURRENT REGULATION

FEATURES

= UNIDIRECTIONAL FUNCTION

= PROGRAMMABLE BREAKDOWN VOLTAGE
UPTO 250V

= PROGRAMMABLE CURRENT LIMITATION
FROM 40 mA TO 500 mA

» HIGH SURGE CURRENT CAPABILITY
lpp =30A 10/1000 pus

= AVAILABLE IN DIL 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 ps 1.5 kV
5/310 ps 38 A

VDE 0433 { 10/700 ps 2 kv
5/200 us 50 A

CNET { 0.5/700 ps 1.5 kV
0.2/310 ps 38 A

SO 8 DIL 8
(Plastic) (Plastic)
SCHEMATIC DIAGRAM
Gate [1] — 8] Anode
NC [2] | 7] Anode
NC [3] { | 6] Anode
Cathode (4| ' 5] Anode

1/7
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TPP25011 / TPP25012

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

Symbol

Parameter

Value Unit
Ipp Peak pulse current 10/1000 pus 30 A
5/320 us 40
2/10 us 75
ITSM Non repetitive surge peak on-state current tp=10ms 5 A
p=1s 3.5
: " . " 1
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state voltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
T + 150 °C
% Ipp
3 10us
1004 Pulse waveform 10/1000us
50 [f...2
>t
1000 ps
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (-a) Junction-to-ambient DIL 8 125 °C/W
SO 8 171 °C/W
217

24
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TPP25011 / TPP25012

ELECTRICAL CHARACTERISTICS

Symbol \ Parameter i
VRM ‘ Stand-off voltage A'L
VBR Breakdown voltage Ipp
VBO Breakover voltage I
IH Holding current IBO
VT On-state voltage @ IT IH /
IBO Breakover current /
mA
Ipp Peak pulse current IRM /
VT VRM  VBR VBO -V
Va Gate voltage
[le) Firing gate current
IR
OPERATION WITHOUT GATE ( 0°C < Tamp < 70°C)
TYPE IRM @ VRM VBR@ IR | VBO @ IBO IH vT c
max min max min max min max max
note 1 note 1 note 2 note 3
WA |V v mA v mA | mA mA v pF
TPP250 6 60 250 1 ‘ 340 15 200 180 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 mA mA
TPP250 1.05 1.35 5 40
Note 1 : See the reference test circuit for I, lsoand Veo parameters.
Note 2 : Square pulse Te=500us - Ir= 1A.
Note 3: Vr=5V, F=1MHz
Note 4 : Ven limits are given at the typical lan value.
SGS-THOMSON 7

MICROELECTRONICS
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TPP25011 / TPP25012

REFERENCE TEST CIRCUIT FOR Iy, Iso and Vo parameters :

Tp = 20ms

Auto T a1
Transf _
So0vizA Ay [static °
relay. R2
| _ {2400
f2]3 S
\f Y
8 ot — D.U.T BO
& ‘ ﬂ measure|
measure
I T 1
Ay
Transformer
220V/800V
5A

TEST PROCEDURE :

u Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vour Selection

- Device with Vgr < 150 Volt

- Vour = 250 VRms, R1 =140 Q.
- Device with Vgr = 150 Volt
- Vour = 480 VRms, R2 = 240 Q.

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

25Q 150 Switch

] o
" |
: 20 uF
‘D.U.T F= = p =
Vbat = 48V ':j 220n 50 QH 1KV
o
———0

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

a/7
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TPP25011 / TPP25012

APPLICATION CIRCUIT
Overvoltage protection and current limitation

PTC HOOK
— 7+ . K
A l SPEECH
o PP DIALING
G RINGER
C i Ra
Q- |
- | I

3 A

RINGER VJL—_—l_\
\_J_l

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

%~CU RRENT TOLERANCE
R IT IT
Q mA mA
( £5%) min max I
s
3.00 338 514 .- - >
3.30 308 471
3.60 283 435 >
3.90 261 404 A
4.30 238 370 Iy
470 218 342 — G <+
5.10 201 319
560 184 294 TPP250
6.20 166 269
6.80 152 249 . l -
7.50 138 229
8.20 127 213 [Ra |
9.10 115 196
10.10 104 181
11.00 % 169
12.00 88 158
13.00 82 149 I Vo , Lo
15.00 72 135 T= 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
‘ SGS-THOMSON 57
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TPP25011 / TPP25012

Ground key telephone set protection

PTC HOOK

* [
A
VZ1 DIALING vz2

TPP250 CIRCUIT

SPEECH

RINGER rJD_‘
I__[_/

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 _2[5_0 11
\ ( -l( PACKAGE
BREAKDOWN VOLTAGE . L. ;:gﬁ 88 ZLL//\\SSTTI:%
l——- VERSION
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TPP25011 / TPP25012

MARKING
Package Type Marking ‘
SO8 TPP25011 TPP250
DIL8 TPP25012 TPP250
PACKAGE MECHANICAL DATA (in millimeters)
DIL 8 Plastic SO 8 Plastic
7.4max 127 e s e
[ —E e
8% RN
17 l UL o 04 | : B ﬁ
05 256 | T
127 | 762 8.4m" 59 39
g 6.2 4.0
2 |
1omax POO1-FW1 1
'HHH

[0 0.0
8 5

Datum ;

1 L
| S

CONNECTION DIAGRAM

DIL 8 Plastic SO 8 Plastic
Gate | |1 8 | | Anode Gate | |1 | Anode
NC [ |2 7 | | Anode NC | |2 ] Anode
NC| |3 6 || Anode NC[ |3 | Anode
Cathode [ | 4 5| | Anode| |Cathode | |4 ] Anode
Packaging : Products supplied in antistatic tubes.
SGS-THOMSON "
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Y/ Gichoclzcrronics = TPUxx/SMTHDTxX

TRISIL
DISCRETE SOLUTION FOR ISDN PROTECTION

FEATURES

= UNDIRECTIONAL CROWBAR
PROTECTION.
= PEAK PULSE CURRENT :
lpp =75 A, 10/1000 ps.
= HOLDING CURRENT = 150mA. /
= BREAKDOWN VOLTAGE:
TPU58/SMTHDT58 = 58V.

TPU80/SMTHDT80 = 80V.
TPU120/SMTHDT120 = 120V.

» PACKAGES:
TPUxx = AXIAL DIODE. CBA29 ?Polagt?c)s
SMTHDTxx = SURFACE MOUNT PACKAGE. (Plastic)

DESCRIPTION: TRIBALANCED PROTECTION

Dedicated protection devices for ISDN LINE CARD ~ FUNCTIONAL DIAGRAM.
and high speed data telecom lines.

Used with the recommended configuration using
3 components, they will provide =

- Dual bidirectionnal protection, with fixed
breakdown voltage in both common and
differential modes.

- Low capacitances from lines to ground.

- Very good capacitance balance : AC= 30 pF.

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

Symbol Parameter Value Unit
Ipp Peak pulse current 10/1000 ps 75 A
8/20 us 150
ITsSm Non repetitive surge peak on-state current tp=20ms 30 A
di/dt Critinal rata of rice of an-ctate currant Non renetitive 100 Ahrie
di/dt Critical rate of rise of on-state current Non repetitive 100 Alus
dv/dt Critical rate of rise of off-state i/oltage 67% VBR 5 KV/us
Tstg Storage and operating junction temperature range -40to + 150 °C
Tj + 150 °C
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth () Junction-leads Thermal Resistance CB429 20 °C/W
SOD15 20 °C/W
1/6
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TPUxx/SMTHDTxx

ELECTRICAL CHARACTERISTICS

Symbol Parameter
I
VRM Stand-off voltage Ig |-
VBR Breakdown voltage
VBO Breakover voltage VBo VBR :,
Vem V1 | /i VF
IH Holding current \\ / i N/ W v
: “"‘””'j"IRM
VT On-state voltage [ A “11mA
m
VF Forward Voltage Drop Lo J Iso
IBO Breakover current ; br
pp
Ipp Peak pulse current
PARAMETERS RELATED TO THE DIODE.
Parameter Test conditions Value Unit
VF IF = 5A, Tp = 500 us 5 v
PARAMETERS RELATED TO THE PROTECTION TRISIL.
Types IR @ VRM VBR @IR VBO IBO IH vT C
max min max min max min max max
note1 note1 notet notet note2 | note3
uA \' v mA v mA mA mA ) pF
TPU58/SMTHDT58 10 56 58 1 80 150 800 150 5 400
TPU80D/SMTHDTS80 10 68 80 1 120 150 800 150 5 250
TPU120/SMTHDT120 10 102 120 1 180 150 800 150 5 200

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

Note 1 : See the reference test circuit for In, Iso and Veo parameters.
Note 2 : Square pulse Tp = 500 us - It = 5A.

Note 3 : Vg = 1V, F = 1MHz.

2/6
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TPUxx/SMTHDTxx

REFERENCE TEST CIRCUIT FOR In, Iso and Veo parameters :

L Tp=20ms
Auto

Transformer _ R1
220V/2A i |[static ©
relay. R2
I _ Nig=zuz
+3 | g S
> Vout VBO
) | D.U.Ts \
g H l Igo 4 | |measure
measure
= e ™
N
A
Transformer
220V/800V
5A

TEST PROCEDURE :

u Pulse Test duration (Tp = 20ms):

- For Bidirectional devices = Switch K is closed

- For Unidirectional devices = Switch K is open.
= Vout Selection

- Device with Ver < 150 Volt

- Vout = 250 Vrms, R1 = 140 Q.
- Device with Ver = 150 Volt
- Vour = 480 VRms, R2 =240 Q.

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

250 150 Switch

20uF
1KV

Vbat = 48V

O

Surge Generator
10/700 psec
Vp =1KV / Ipp = 25A

This test can be performed if the reference test circuit can’t be implemented.

TEST PROCEDURE :

2) Fire the D.U.T with a surge Current : Ipp = 25A , 10/700 ps.

50 QD = |Vp=

This is a GO-NOGO Test which allows to confirm the holding current (IH) level in a functional test circuit.

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

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

3/6
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TPUxx/SMTHDTxx

APPLICATION NOTE

ISDN PROTECTION.

LINE A LINE A
A T Ca
atPuxx A ¥ >
or GND AC a
3.SMTHDTxx . W - &
™
B J. . Cgp
LINE B LINE B
TRIPOLE PROTECTION FULL BALANCED PROTECTION
RECOMMENDED CONFIGURATION FOR TRIBALANCED PROTECTION MODE.
CAPACITANCE CHARACTERISTICS
Type CONFIGURATION ca cs AC
pF pF pF
LINE A LINE B Max Max Max
TPU58/SMTHDT58 48 0 80 60 30
TPU8S0O/SMTHDTS80 56 0 70 50 30
TPU120/SMTHDT120 110 0 70 50 30

4/6 .
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TPUxx/SMTHDTxx

APPLICATION NOTE

Discrete ISDN Protection solution

LINE A
A
o
i
3 TPUxx % E
or ) GND 8
3 SMTHDTxx 2
<
oc
Y/ -
B
LINE B
EQUIVALENT PROTECTION FUNCTION
U Interface Protection S Interface Protection

GND R or PTC
Ror PTC

B
A R or PTC
— e
T TPUxx —§ GND e
SPY ‘ R or PTC
=
R or PTC = | oo R or PTC

——— . T

This topology assumes the same breakdown voltage level in positive and negative for differential or common
mode surge.

(N7 SGS-THOMSON o6
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TPUxx/SMTHDTxx

ORDER CODE
TP US80 RL M THDT
Packaging:
RL = Tape and reel
Trisil — Breakdown Surface «— Breakdown
Voltage Mount —* Voltage
Unidirectionnal Unidirectionnal
MARKING
Package Type Marking Package Type Marking
TPU58 TPU58 SMTHDT58 W01
CB429 TPU8SO TPU8O SOD15 SMTHDT80 W03
TPU120 TPU120 SMTHDT120 W05 |
A white band indicates the cathode A white band indicates the cathode J
PACKAGE MECHANICAL DATA
CB429 SOD15
E
—— ]
L G L
L1 |note1 notet| (L1 c
N S e i —
L@ bo 0] bz_!
Ref Millimeters Inches Ref Millimeters Inches
min max min max min max min max
D bo - 1.06 - 0.042 A 25 3.1 0.098 0.122
D - 5.1 - 0.20 aq - 0.2 - 0.008
G - 9.8 - 0.386 B 2.9 3.1 0.114 0.122
L 26 - 1.024 - C 4.8 5.2 0.190 0.200
Lq - 1.27 - 0.050 D 7.6 8.0 0.300 0.315
E 6.3 6.6 0.248 0.259
note1: The diameter @ b2 is not controlled over zone L1 F 1.3 1.7 0.051 0.067

Packaging : Axial Diode CB429 = Products Supplied in Tape and Reel.

SOD15 =Standard packaging is in Film.

6/6
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PACKAGING STANDARDS

TAPE AND REEL PACKAGING

Component . . .

Case Base QTY Spacing Tape Spacing Reel Dimensions

A B Cc D E F
F126 6000 5+ 05 53 + 2 65 + 2 315 86 75 min
CB417 5000 5+ 05 53 + 2 65 + 2 31.5 86 75 min
CB429 1900 10 £ 0.5 583 + 2 65 + 2 31.5 86 75 min
DO13 1000 10 + 0.5 53 + 2 65 + 2 31.5 86 81 min
AG 1000 10 £ 0.5 43 = 2 55 £ 2 31.5 86 75 min

All dimensions are in millimetres.

ey
>

L

3602

Note : All polarised components are oriented with their cathode tape coloured red and their anode tape white. Unpolarised components
have both tapes coloured red.

MATCHBOX PACKAGING

Case Base QTY Box Dimensions
A B C
DO13 100 149 62 80
AG 100 149 62 80

All dimensions are in millimetres.

o7

SGS-THOMSON
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PACKAGING STANDARDS

FAN FOLD BOX PACKAGING

1

Component . . .
Case Base QTY Spacing Tape Spacing Reel Dimensions
A B C D E F
F126 1000 5+ 05 53 + 2 65 + 2 255 85 82
CB417 1000 5 + 05 53 £ 2 65 + 2 255 85 82
CB429 600 10 + 05 53 + 2 65 + 2 255 85 82
All dimensions are in millimetres.
A
~—.— D )

B

-

C

Note : All polarised components are oriented with their cathode tape coloured red and their anode tape white. Unpolarised components
have both tapes coloured red.

SURFACE MOUNT PACKAGING ( FILM AND REEL)

Case Base QTY Film Width Reel Dimensions
w A B c D E F
sobs (! 2500 12 + 0.2 124 + 2 18.4 Max 13 60 + 2 330 202
sop1s M 2500 16 + 0.2 164 + 2 22.4 Max 13 60 + 2 330 202
So8 2500 12 + 0.2 124 + 2 18.4 Max 13 50 Min 330 20.2
S020 1000 24 + 0.2 244 + 2 30.4 Max 13 50 Min 330 20.2
B
o = 1F
O Top cover o zC
thickness: 0.10mm o
NN
o AT
0o Wk 418
o ; 2
3
o
S ]°
W
! -<A

All dimensions are in millimetres.
™ Also known as CB472.
™ Also known as CB473.
Note : Polarized devices have their cathode lead oriented toward the perforated side of the film.

2/3
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PACKAGING STANDARDS

TUBE PACKAGING

Case Base QTY Tube Dimensions
L A B c
'&)8 100 532 + 1 780 + 0.1 7.80 + 0.1 3.80 + 0.1
S020 40 532 + 1 15 + 0.1 15 + 0.1 470 + 0.1
DIL8 50 532 + 1 8.40 + 0.15 15.20 + 0.25 11.20 + 0.25
DIL20 20 532 + 1 8.40 + 0.15 15.20 + 0.25 1120 £ 0.25
SIL3 50 532 + 1 289 + 0.1 289 + 01 5.55 + 0.1
SiL4 50 532 + 1 289 + 0.1 289 + 0.1 555 + 0.1
TO220AB 50 532 + 1 314 + 0.1 314 + 0.1 55 + 0.2
All dimensions are in millimetres.
SMD TUBE
A
c|
B
DIL TUBE
N_ 3/3
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SGS-THOMSON
MICROELECTRONICS

APPLICATION NOTE

TRANSIL

CLAMPING PROTECTION MODE

INTRODUCTION

The Transil is an avalanche diode specially
designed to clamp overvoltages and dissipate
high transient power. A Transil has to be
selected in two steps :

A) Check that the circuit operating conditions do
not exceed the specified limit of the component.

. For non-repetitive "shock" operation,

. For repetitive load operation,

. For continuous operation.

B) Check that the maximum value of the
clamped voltage under the most adverse
conditions corresponds to the specification of the
circuit, i.e. there is no danger for the protected
circuits.

REVIEW OF TRANSIL CHARACTERISTICS

1. THE PEAK REVERSE VOLTAGE Vrum is the
voltage which the Transil can withstand in
continuous operation.

2. THE BREAKDOWN VOLTAGE OR KNEE
VOLTAGE Vgr is the voltage value above which
the current in the Transil increases very fast for
a slight increase in voltage. The breakdown
voltage Ver is specified at 25°C and its
temperature coefficent is positive. The Ver
tolerance is normally + 5% or - 5% + 10%,
however it is important to note that Transil
technology results in much lower tolerance in
mass production than other technologies.

Figure 1 : Main Characteristics of a Transil.

Ipp

IR
IRm

VRM VBR VcLmax

AN316/0393

By Jean Marie Peter

3. THE CLAMPING VOLTAGE VcL as specified
in the data-sheets is the maximum value for a
"standard" current pulse with a peak value of lpp,
specified for any type of Transil (fig.2). If the
Transil is subjected to a different pulse, the value
of VcL can be calculated using the application
note "CALCULATION OF TRANSIL APPARENT
DYNAMIC RESISTANCE". The clamping factor
is represented by Vci/Ver. This ratio between
the maximum value of overvoltage for a given
current and the maximum voltage which the
diode can withstand in continuous operation
characterizes the degree of protection.

Figure 2 : Standard Exponential Pulse. This
type of pulse corresponds to most of the
standards used for the protection device.

Ipp

tpp

ty t

| u 12
— us us
WAVE "8/20ys" 8 20
WAVE "10/1000ps” 10 1000

4. TRANSIL PEAK POWER DISSIPATION

The first protection devices, designed to meet
electrotechnical standards, were mostly used for
overvoltages of short duration (1/50 us waves of
the type shown in fig.2) encountered on high
voltage lines.

1/6
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APPLICATION NOTE

Research carried out by CNET (French
Telecommunications Agency), confirmed by other
organisations, tends to show that low-power
electronic equipment is subjected to over
voltages of a much longer duration, better
represented by a 10/1000 ps exponential wave.

Transils are meant to protect electronic
equipment and hence have been designed to

perform well for over voltages which last several
tens of milliseconds.

The performance of Transils has thus been
determined with reference to the standard
exponential wave 10/1000 pus.

Figure 3 : Maximum Power for an Exponential Pulse of Duration t.

Pp

Tj=25C

~_ :

™.

N

N

10+ 10°

102 Duration (S)
of the pulse

The peak power dissipated in the Transil is given
by :
Pp= Ve x Ipp

This maximum corresponds to non-repetitive
operation. If the pulse has a different duration, a
curve similar to that in fig.3, provided in the
datasheets, enables the specifications of the
Transil to be determined.

If the initial temperature exceeds 25°C, the
power (Pp) should be reduced in accordance
with the curve of fig.4 which is the same for all
Transils.

If the current surge through the Transil is not
exponential, the diagrams of fig.5 should enable
the equivalent exponential pulse to be
calculated.

2/6 ‘y—l SGS-THOMSON

Figure 4 : Varation of Peak Power as a Func-
tion of the Initial Temperature.

Pp _ . .
Pp (Tj = 25°C)

100%

75%

. |
50% \

25%

50 100 150 Tj initiale
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APPLICATION NOTE

Figure 5 : The four pulses shown below, each of the same peak value, result in identical power
being dissipated in a Transil. For example, the rectangular pulse which gives the same dissipa-
tion as the exponential pulse of the same peak value is 1.4 times longer in duration.

1] 1]
Exponential Rectangular
0.5
L=t t Lg=14L t
1 1
Sawtooth Sinusoidal
0.5
< » t — Jl ;
Lt =14L Lg =2.2L
5. TRANSIL MEAN POWER DISSIPATION Figure 6 : Maximum Average Power as a

In repetitive operation, the specification to be
considered is mean power Pav.

PAv=f>< w

(f : frequency, W : energy dissipated at each
pulse)

The junction temperature calculated from this
power should never exceed the specified
maximum junction temperature.

This temperature is calculated from the thermal
resistance, exactly like for a diode.

T;= Tamb+ R x Pav
R = Rip-a for axial lead Transil

£ SGS-THOMSON
Y/ HICROELECTRONICS

Function of Ambient Temperature.

_ Pav
Pav (Tj = 25°C)

100%

75% [

50%

25%

100 150  Tamb.
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APPLICATION NOTE

6. SPEED

The primary purpose of a Transil is to clamp
overvoltages produced by current surges.

A conventional lightning arrester system only
responds with a certain delay which can reach
2 us. A metal oxide varistor does not respond
immediately either (delay of about 25 ns).

If a current with a very low rise time flows
through these components, an overvoltage could
appear before the device reacts.

In the case of a Transil, the avalanche
phenomenon of a silicon diode is extremely fast
(theoretical value about one picosecond).

Laboratory tests have never succeeded in
producing overvoltages across Transils, even by
using special devices producing very steep
current gradients (dischargers, mercury relays).

In conclusion it can be said that Transils respond
instantaneously in clamping, on condition that
di/dt overvoltages are not introduced by
connection inductances.

Figure 7 : Voltage Response of a Classical
Component used for Protection and a Transil.

U
Turning-on delay

Over ~
Voltage

T T
Lighthing arrester or varistor t

U

Transil t

The low capacitance Transil and the bidirectional
models have clamping times of about 5 ns.
These times remain negligible for practically all
applications.

7. SPEED IN "DIODE" OPERATION.

A Transil operating as a rectifier is not a fast
recovery diode (it has a high stored charge). As
a result, Transils cannot be used for the rectifier
function instead of fast recovery diodes.

On the other hand, a Transil operating as a
diode has very low forward recovery time (and a
very low forward peak voltage VFP). This
property can be used for particular applications
since no other existing diode has a lower turn-on
time for a given VBR (or VRM) voltage.

8. CALCULATION EXAMPLE

Figure 8 : Behaviour of a Transil Operating as
a Diode at Turn-off.

Figure 9 : Behaviour of a Transil Operating as
a Diode at Turn-on.

% ,
|

u
VFp
S

tFr t

|

|
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APPLICATION NOTE

8.1. NON-REPETITIVE SURGES.

A source (Vi) with a rated voltage of 24 V
supplies equipment E which is to be protected
against overvoltages. This source is subjected to
random non repetitive exponential overvoltages
with amplitudes of 200 V and a duration of 1 ms
at 50% (standard wave) (see fig.10). The
equivalent internal impedance @ of the source
with respect to 1 ms exponential waves is 13 Q.

The maximum ambient temperature is 80°C. In
no circumstances should equipment E be
subjected to a voltage higher than 50 V.

Figure 10 : Protected Equipement And Surge

—

vy 24V E

Vp = 200V

1ims t

8.1.1. Selection of the protection voltage

In the absence of specific information, we
assume that voltage V1 varies by +20%, ie
between 20 V and 29 V.

The protection voltage Vawm of the Transil should
then be greater than or equal to 29 V.

8.1.2. Predetermination of the peak power Pp

The equipment E cannot withstand a voltage
above 50 V — VoL < 50 V.

Assuming that there is a Transil which meets
this criterion, an initial calculation of the Transil
power can be made.

PP: VCL X /p where /P = 'MQ
+200-50
Ip= 13 =11.5A

Pp=50x11.5=575W
This power corresponds to an operating
temperature of 80°C. The data sheets indicate
power at 25°C so we have to correct the power

according to the curves of admissible power
versus initial temperature.

So we obtain :

Pr(80°C)

Pp(25°C) = 08

Pp(zs"C):%i::ﬁgw

8.1.3. Selection of the Transil.

We can now establish an initial specification of
the Transii to use.
Vauw = 29V
Vel <50V for lp=11.5V
Pr(25°C)= 719W/1ms

The type corresponding to these characteristics
is the 1.5 KE 36 P.

Vav = 30.8 V
Vernom =36 V ; min 34.2 V ; max 39.6 V
Voo max =499 V Ipp=30 A
Pp= 1500W/1ms
or=9.9x103

8.1.4. Determination of the clamping voltage
VcL.

To determine the voltage VcL at 11.5 A, we can
use the lpp/VcL parameters included in the
1.5 KE data sheets.

VCL at /P = VBR max + Ap X /p

Ly7 $GS-THOMSON 56
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Ve — Ver

<
Aos Ipp

49.9 - 36

Vewat 11.5A= 39.6 + 30

x115= 449V

8.1.5. Temperature correction
The voltage at 80°C is :

VCL( 80°C)= VCL(25°C)[1 + o7 ( 77'—25D )]
Vo (80°C)=449[1+9.910* (80 - 25)]
Ve (80°C)= 47.3V

This value is below the 50 V limit. The Transil
ensures the protection.

8.2. REPETITIVE SURGE.

We have to protect the transistor shown in fig.11
with a Transil whose clamping voltage, Vcl, does
not exceed 85 V.

Calculation method

To avoid a long calculation, we assume :

Figure 11 : Transistor Protection
—

12V 20%

L = 0.35H

R=45Q

Repetitive f =50 Hz

Tamb Max =50°C

6/6 & SGS-THOMSON
Y/ HICROELECTRONICS

310

Ve = Ver only true in the case of repetitive
surges.

Experience shows this hypothesis is confirmed in
most cases with a Transil, therefore a Transil
ought to be selected initially according to its
thermal characteristics.

8.2.1. Pav

An approximate value can be obtained by
supposing that all the energy contained in the
inductance is absorbed by the Transil. This
hypothesis is close to reality when the ratio

VT‘;R is significant.

2
_ 1 2s_1 12+24
Pav = 5% Ll f~2>< 0.35': 45 :|><50

=09 W

8.2.2. First choice
We choose the type BZW O4P64

VBr max =825V
Rth= 100°C/W

8.2.3. Tj calculation
Ti= Tamb+ Pavx Rn= 50 + 90 = 140°C

This value is compatible with the Transil

characteristics.
8.2.4. Determination of VcL

We see on the data sheets that for such a low
current level Vg = Vgr max

8.2.5. Temperature correction

Vor (140°C) = Ve (25°C) [1+ ar ( 140-25)]
Ve (140°C)= 925V

This value is too high.
8.2.6. Second choice

BZW04P58 Vzs max = 74.8 V
Vei(140C) = 83.5 V

The Transil
application.

BZW04P58 is suitable for this

N.B: This example shows that due to the
component dispersion, we have to add the
variation due to the temperature.

ON
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TRISIL

CROWBAR TYPE PROTECTION DIODE

1 - INTRODUCTION

In the field of parallel protection, the devices used
have two main functions in transient operation : to
limit the voltage and to deviate the surge
current.

If the first function is perfectly carried out by an
avalanche junction, confirmed by the success of the
TRANSIL series, the second is limited by voltage
permanently present across the diode terminals.

Utilization of increasingly sophisticated but fragile
electronic components and publication of new
standards do not allow the use of TRANSIL diodes
in certain applications.

This problem ‘is solved by the use of a
semiconductor device with two conducting
states such as the thyristor (or the triac in the
bidirectional version).

From 1983, SGS-THOMSON Microelectronics
has developed this type of component under the
trade name of TRISIL.

This paper is meant to explain its operation and
applications and help to choose the model which is
most suitable to each specific requirement.

Il - TRISIL CHARACTERISTICS

1.1 - ELECTRICAL CHARACTERISTIC

The electrical characteristic of the TRISIL is similar
to that of a TRIAC (figure 1) except that the
component has only two terminals. Triggering in this
case is not done via a gate but by an internal
mechanism dependent on the current flowing
through it.

1.2 - OPERATION SEEN FROM THE OUTSIDE

At rest, the TRISIL is biased at a voltage lower than
or equal to the standby voltage (Vrwm). At that point
of the characteristic, the leakage current is about ten
nanoamperes and the presence of the TRISIL
connected across the equipment to be protected
does not disturb its operation (Figure 2).

The characteristic data at this point includes : the
leakage current, the electrical capacity and the
reliability of the component in blocking mode.

As the voltage increases beyond Vgr, the TRISIL
impedance drops from practically infinite to a few

AN320/0393

By A. Bernabe - J.P. Noguier - P. Rault

Figure 1 : 1/ V Characteristic of a Trisil.

lept -0 Transient
operation

Standby

Il - operation

an\{ Va{; \,/\BO

Figure 2 : Low Level Characteristics.

VRM
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ohms. The TRISIL remains biased at its avalanche
voltage and its operation is then identical to that of
a TRANSIL diode (Figure 3).

The characteristic parameters at this level are the
limiting voltage (breakover voltage of the
component, Veo) and the time for switching
between the blocked and conducting states.

Figure 3 : Avalanche Characteristic of the Trisil.

IBo

1mA

For current values higher than Igo, the voltage
across the TRISIL drops to a few volts and the high
currents permitted without damage are possible due
to the low value of this voltage, since the physical
limit is dependent on the dissipated power
(Figure 4).

Figure 4 : Triggering Characteristics.

Ipp |---

o[- o]
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The characteristic parameters are then the
possibility of withstanding surge currents
(peak-point current, Ipp).

Return to standby operation by turning off the
TRISIL takes place when the current flowing
through it drops below In. This is the characteristic
parameter for switching from the conducting to the
blocked state (Figure 5).

Figure 5 : Return to Standby Operation.

VRM

The surge current associated with the disturbance
is diverted to the TRISIL as soon as it begins to
operate in the avalanche mode (figure 3) and the
limiting results from the electrical characteristic at
this point. The behaviour of the TRISIL is here
identical to that of the TRANSIL. The difference
depends on the level of the breakover current, Iso,
where the triggering of the thyristor structures take
place. This phenomenon results in absolute limiting
independent of the current level, and a capacity to
deviate currents much higher than those possible
for an avalanche diode (TRANSIL). Furthermore,
this limiting is independent of the avalanche voltage
of the device.

1.3 - LIMITING PROPERTY

Because of its operating mode, the TRISIL results
in absolute limiting, independent of the surge
current level (figure 6) and of the slope of the
applied voltage ramp (figure 7).
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Figure 6 : Correlation Between the Voltage and the Surge Current.

a- TRANSIL

vVeL

b - TRISIL

s

_/

—

VBO

Figure 7 : Correlation Between the Limiting
Voltage and the Surge Voltage Ramp.

\
Vultage across
VBO the TRISIL
avidt

In particular, if the surge current is higher than the
guaranteed value in the catalogue, without however
exceeding the physical limits of the component, the
voltage across a TRANSIL could reach the critical
value destroying the equipment to be protected. For
a TRISIL, this risk is excluded.

Finally, for a surge current much higher than the
guaranteed value, destruction of the TRISIL always
results in a short-circuit thus providing absolute
protection for the equipment located downstream.

.4 - BEHAVIOUR IN CASE OF CURRENT
SURGES

The ability of semiconductor components to
withstand high currents in transient operation is
limited for pulses longer than 10 nano-seconds by

a second breakdown due to heat. This
phenomenon, although not destructive, is
considered as the normal utilization limit in so far as
the behaviour of the component depends on the
external circuit.

The temperature rise within the semiconductor is
thus the parameter which defines the behaviour of
the component and its capacity to withstand current
surges. It is given by equation (1) :

Tj=Ta+ Zth Von X IRs (1)

With Tj: instant temperature at the junction level

Ta: ambient temperature

Zi : transient thermal impedance (as a
function of the duration of the pulse)

Von : voltage across the terminals of the
component in the conducting state

Irs : transient current flowing through the
component.

This equation clearly shows the advantage of the

TRISIL : decrease in the voltage across its terminals
enables it to conduct a much higher current than
the avalanche diode, for example, for the same
junction temperature. Since the voltage to be taken
into consideration for the calculation is that in the
conducting state, the permitted current levels in
transient operation are independent of the
avalanche voltage and the guaranteed values are
identical for all the types of a given series
(figure 8).

LY_I SGS-THOMSON 37
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Figure 8 : Comparison of the Limit Transient Currents for a Transil and a Trisil

in the Same Case (CB-429).

Guaranteed surge
lpp A} current
150 TRISIL
L el N TRISIL
TRANSIL
50
L
~~._TRANSIL Component avalanche
— 8/20 wave A vollage
~—=-101000wave Qlee—  TTT——----—- -
50 100 150 200 250 300
Vgr (V)

The maximum junction temperature taken into
account in transient operation is not that given in the
catalogues (junction temperature in operation or in
storage) but corresponds, with a certain safety
margin, to the second breakdown due to thermal
causes, i.e. about 350 - 400 °C.

This high current capacity can be applied in AC

operation at the 50 Hz industrial frequency (figure
9), which is particularly interesting in telephony
where equipment should be protected against
overvoltages resulting from accidental coupling of
the telephone line with the power distribution
network. This type of protection is required by
certain standards used in telecommunications
(Standard 13121 Type Il for example).

Figure 9 : Long Duration Overload Test
(Standard 13121 - Type ll).

F = 50Hz 10 pairs of pulses

S
)

te

t(s)

—10 }H

I1.5 - RESPONSE TIME

The response time of the component is the time it
requires to limit the voltage. From this point of
view the TRISIL has exactly the same behaviour as
a TRANSIL. The time is that required to switch from
the standby operating point to the avalanche
voltage. This is quasi instantaneous.

a/7
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This time should not be confused with that required

to pass from the breakover point (Veo) to the
conducting characteristic. This time is longer but
does not influence the limiting.

1.6 - OPERATION WITHIN THE AVALANCHE
AREA

This paragraph concerns the segment Vgr - Veo
(Figure 3) of the TRISIL characteristic between the
blocked state and the conducting state at low Von.

This portion of the characteristic is identical to that
of an avalanche diode. Thus within this area, DC,
AC or pulse-type operations are permitted. The
currents are limited depending on the possibilities of
junction-ambient air heat dissipation. The maximum
current is defined by the following inequality (2) :

TJ = Ta + Rth VBO Imax < ijax = 150 eC (2)
and inequality (3) defining when the TRISIL is not

triggered :

The main differences from equation (1) are the
maximum junction temperature which is now that
given by the catalogue, i.e. 150 °C, the voltage which
is that of the avalanche mechanism and the
continuous thermal resistance replacing the
transient thermal impedance.

In AC operation, although the equation holds good,
the voltage-current diagram as a function of the time
(figure 10) is more clear.

The value of the breakover current (Igo) plays an
important part in the capacity of the device in
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Figure 10 : AC Operation in the Avalanche Mode.

VT
vBO

VBR

Circuit
to be
protected!

1BO

-1BO —

avalanche operation.

Figure 11 : Conditions for non Destructive Operation in the Avalanche Mode.

a - Case in which the current should be limited by
the external circuit Rs > limit Rs.

[ Destruction by
thermal effect P -~ Constant

b - Correct operation whatever the external circuit.

Destruction by
thermal effect P = Constant

Lys 365

THOMSO|
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If this value is high (figure 11.a), the current in the
component must be limited by a suitable series
resistor. For lower values, avalanche operation
takes place without destruction whatever the
external circuit.

Il - PHYSICAL OPERATION

The TRISIL in fact consists of two thyristors
connected in parallel head-to-tail. It will suffice to
explain the operation of one thyristor. The other
operates in the same way if the voltage across the
component is reversed.

Figure 12 : Operation in the Blocked Mode.

(=)

] //// N1++ JP1[+TL Ny ++ TJ T gt

1

T T J2
LEAKAGE CURRENT
N2
J3
P2 +
I 1
1
]
1
1
1
! c f B
1
I
"'a

Application of a negative voltage on cathode N + +
results in forward biasing of junctions J1 and J3 and
reverse biasing of Jz.

The current observed is thus the leakage current of
junction Jo.

When the voltage exceeds a certain value, junction
J2, which is reverse biased, begins to operate in the
avalanche mode. Because of the profile of the

6/7
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Figure 13 : Operation in the Avalanche Mode.

groove associated with the type of passivation, this
mechanism operates mainly in the area around the
junction.

The structure up to this current level operates like a
diode (junction J2).

The side current biases the P+ layer next to the Ny
part of the emitter. The highly dopped N+ layer has
the same potential.

The P1 area at the surface is fored to the same
potential as the N1 region by metallization.

The J1 junction around the groove is biased by the
lateral current.

MSON
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Figure 14 : Thyristor Effect of the Trisil.

(———) As the avalanche current increases this difference of
potential can reach the threshold of 0.6 V, a value
7 which is sufficient to create injection of electrons

777 |
) //,%/ Nyt J [ Ni+r 1 from the cathode towards the P14 area and thus

Py s trigger thyristor N1 P1 N2 Po2.

7

“ ’2 The electrons thus injected into P+ in fact will reach
N, Jz by diffusion, and cross it under the effect of the
electrical field operating in the space charge of the
reverse biased Jz junction.

T J3
m\\ P2 + In N2, the electrons help to reduce the potential of
AN this area compared with P2 and as a result inject
holes from P2 towards N2. These holes travel in the
/]/L/ reverse direction because of their polarity. When

they arrive at P2 they help to increase the potential
| of P1 with respect to Ny, this time resulting in the
injection of electrons from N1 to P1.

The procedure is cumulative. The excess electrons
in N2 and the holes in P1 will compensate the fixed
charges of the space charge and will thus suppress
c B it. Junction J2 will act as a forward biased junction
and the voltage across the component will drop.

£ SGS-THOMSON 77
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TRANSIL/TRISIL COMPARISON

1. INTRODUCTION
To protect a sensitive device there are two

A. Bremond

Figure1 : Classical schematic of parallel protection

different approaches.

The first one is to use series protectors, the
second one parallel suppressors. The
technologies used in both cases are such
that the series devices are suitable for long
duration surges, while parallel protectors are
very efficient for the high current short
duration stresses which represent the great
majority of cases.

For the parallel protection solutions, two
philosophies can be used. The first one is
represented by a breakdown based device
and the second one by a breakover based
protector, respectively known as the Transil
and the Trisil.

OVER-
-VOLTAGE
SOURCE

Rs

DEVICE
P TO BE
PROTECTED

2. TRANSIL / TRISIL COMPARISON
2.1. Electrical characteristics

Figure 1 : Electrical characteristics

TRANSIL !

TRISIL

'VBO

T  Veo

The Transil is a clamping device which
suppresses all overvoltages above the
breakdown voltage (VsR)

AN574/0393

The Trisil is a crowbar device which switches on
when overvoltages rise up to the breakover

voltage (£ VBo).

1/3
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2.3. Electrical Schematics.

Figure 2 : Electrical Schematics

The Transil may be unidirectional (Fig. 2 (A)) or
bidirectional (Fig. 2 (B)). In unidirectional form, it
operates as a clamping device in one sense and TRANSIL TRISIL
like a rectifier in the other.
The Trisil may be designed to function with a
fixed breakover value (fig. 2 (c)) or a value which oare
can be programmed by the gate.
(A) B) © 0)
2.3. Electrical Behaviour.
Figure 3 : Electrical behaviour in a Transil and a Trisil
(A) Surge
i t
® Voltage across the
VCL
TRANSIL
t
(C)l"‘ I Current through the
/\ TRANSIL
t
(D)
Voltage across the
Veo TRISIL
I —
t
|F2
Current through the
® TRISIL
$ lH t

For the same surge (A) figure 3 shows the
electrical behaviour of a Transil and a Trisil.

The parts (B) and (C) of figure 3 give the voltage
across the Transil and the current through it. it is
important to note that the current flows through
the protection device only during the clamping
phase. This fact has to be taken into account
when the protector is chosen, because the

23 7 SGs-™

current duration is always shorter than that of
the overvoltage surge.

The parts (D) and (E) of figure 3 relate to the
Trisil behaviour. In this case the device fires
when the voltage across it reaches the
breakdown voltage Veo and remains in the
on-state until the current falls under the holding
value I4. The current flows through the Trisil
during all of the on-state phase.

OMSON
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2.4. Power dissipation

The dissipated power in both the Transil and the
Trisil is due to the presence of voltage across
and current through the protection device.

Note that for the same package, the
current-handling capability of a Transil depends
on the breakdown voltage, whereas this is not
the case for a Trisil.

For example, with the CB429 package we have
the Transil series 1.5 KE and the Trisil family
TPB which have different behaviour in terms of
current suppression.

3. SUMMARY

Table 2 : Transil/Trisil Summary

Table 1 Current capabilities of Transil 1.5KE
and Trisil TPB

i&rrent capability?&?i ms wave
10V 62V 150V | 220V
Transil | 103A | 17.7A | 72A | 46A
15KE | .
Trisil "1 100A | 100A | 100A
TPB |~ | |

As shown in table 1 the current rating of TPB
devices is always 100 A whatever the VgR value,
while it depends on the Vgr for the 1.5KE series.

TRANSIL

TRISIL

TYPE OF ACTION

Van

fELECTRICAL
CHARACTERISTICS

CLAMPING

CROWBAR

| |

SCHEMATICS i/ o % /ﬂ o | o
ELECTRICAL Vao
BEHAVIOUR / —

VCLJ—\

ACTION START

Vsurge > Var

Vsurge > Vio

|ACTION STOP

Vsurge < Var

| < Holding Current

Table 3 : Transil/Trisil advantages

TRANSIL TRISIL

Tables 2 and 3 summarize the different

No short - circuit
across low - impedance due to lower voltage
lines , eg - power - supply. |across terminals.

Greater power handling

behaviour and advantages of both Transil
and Trisil devices. It is not possible to say
"Transils are better than Trisils" ‘or the
converse, only that their application areas
are different. SGS-THOMSON produces

No need to ensure
device switch - off after
transient subsides. |

Available with program-
Imable breakover voltage.

both types of device so that the largest
possible range of protection requirements
can be satisfied.

[
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PROTECTION BY TRANSIL

HOW TO ENSURE ABSOLUTE SAFETY

The function of a protection diode is to limit the
voltage across the device being protected in
case of accidental overloads. The accidents
(atmospheric overvoltages, switching on the
mains, failures of the equipment) are defined by

standards. But selecting the ratings of a
protection diode in accordance with the
standards does not always guarantee

satisfactory safety. In certain cases accidental
overloads higher than those covered by the
standards can destroy the protection diode. The
user can accept this destruction due to an

exceptional  accident, but he  requires
ABSOLUTE SAFETY, i.e. the equipment can
stop operating but in no case must it be
destroyed. The protection diode should thus
remain a short-circuit after the overload. The
purpose of this publication is to provide the
designer with the elements necessary to define
this absolute safety. Fig. | gives the current limits
below which TRANSIL diodes cannot be made
open-circuits. By analogy with fuses, these limits
can be chaéractgnzed within the 10 pus to 1 s
interval by 1t (A°sec).

Figure 1 : Values of 1t for pulse durations less than a second
1(A)
1500 CB417/429 [T\
\ 12t\= 16KA%sec \ AG 1%t
\ \ \ iWOKAzsec
1000
DO13 It \ \\ \\
= 7.5KA%sec \ N N
N N
N N
500 W
F126 12t \\::.._§
= 6.5KA%sec T~
L, ] L)
o L1l
1 10 100 1000
BEHAVIOUR OF TRANSIL DIODES IN CASE Numerous tests have been performed at the
OF OVERLOADS SGS- THOMSON characterization  laboratory

If an overload exceeds the limit Ipp specified for
the Transil protection diode, it can be destroyed.

- Destruction always begins by an
anode-cathode short-circuit.

If a very high current then flows through the

diode, the connections can melt and
vaporize and the diode becomes an open
circuit.

AN317/0393

using current generators (3 to 1800 A) to
determine the limits below which the user can be
sure that the diode will remain a short-circuit
after destuction of the silicon chip. The results of
these tests are given for all TRANSIL diodes in
figures 1 and 2.

Figure 2 gives the permanent short-circuit

current lcp.

1/2
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It can be noted that Transil diodes withstand
very high transient overloads. For example, a
diode in a plastic case (CB-429) withstands an
"12t" of 16000 A2sec, i.e. more than the chip of a
150 A thyristor ! This is due to the particular
technology of Transils in which the silicon chip is
mounted between two piston- shaped leads with
very high thermal capacity. By contrast, the
current-handling capability of a Transil in
continuous opertion is similar to that of a diode
in the same package.

Figure 2 Limits of the continuous rms
current Icp which do not result in the
open-circuiting of a TRANSIL diode
previously destroyed by an accidental

overload
TRANSILS
Case F126 DO13 | CB417 AG
CB429
Icp (A) 3 3.5 45 5

PRACTICAL CONSEQUENCES
A: NON-REPETITIVE PULSE OVERLOADS

In pulse operation (duration 1 second) the
electromechanical capacity of the case is very
much higher than that of the silicon chip
(figure 1).

For example, if we consider the CB-429 case
diodes of the "1.5 kW" series, the specifications
of the maximum values Vcc and Ipp give an "I2t"
for the silicon chip between 0.01 (high voltage)
and 15 A%s (low voltageg. For the package, the
value of "I’t" is 16000 A%sec, i.e. a THOUSAND
TIMES higher.

The risk of a TRANSIL diode becoming an open
circuit after a pulse overload is thus negligible in
practice. The data in figure 1 thus enables the
designer to check if his circuit falls within the
absoiute safety area.

2/2 ‘ SGS-THOMSON
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B: PROTECTION DIODES AFTER A VOLTAGE
SOURCE

After an overload exceeding the limit Ipp, the
Transil diode whose silicon chip has been
destroyed is subjected to a current given by :

o= V

CcP R
In many cases this current can result in
destruction of the Transil diode contacts, i.e. an
open circuit which can have disastrous
consequences.

To avoid this, it is necessary to add a device K
which breaks the circuit after the failure. This
device can be a fuse or a circuit-breaker. The
data in figures 1 and 2 will enable the designer
to determine the fuse (or circuit-breaker) which
will break the circuit before the diode becomes
an open circuit.

CONCLUSION

The specification of the new 2t and Icc
parameters represents notable progress in the
characterization of TRANSIL diodes. It enables
the designer to define his protection with
absolute safety, a vital precaution since the
overloads encountered in practice do not always
correspond with the standards. The building of
absolutely safe equipment enables the damage
due to unforeseeable accidents to be limited,
which is considered important by
SGS-THOMSON with our years of experience in
the field of protection.
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CALCULATION OF TRANSIL
APPARENT DYNAMIC RESISTANCE

B. Rivet
1- INTRODUCTION For tp between 20 ps and 1ms we can calculate
rd (tp) as
To estimate the clamping voltage VcL and the (tp)
dissipated power in a TRANSIL we need the
apparent dynamic resistance of the device, rd. @) | rd(tp)= rdims— rdzops [ to—20 1+ rd 20
= = _ L1 - us |

This value depends on : 980

- The thermal impedance and therefore the
package

B The apparent dynamic resistance decreases
The breakdown voltage Ver when the duration decreases. For tp < 20 us we

The pulse current duration tp (standard can use a constant value equal to rd calculated
exponential pulse). for 20 ps (relation (1)). This is a pessimistic rule.

with rd in ohms and tp in us.

The purpose of this note is to explain the means b) rd(tp) with tp > 1ms

of caleulating rd. SGS-THOMSON TRANSILS are built with one
2 - EXPRESSION OF THE DYNAMIC chip for the low voltage parts and with two chips
RESISTANCE Rd in series for the high voltage ones. The two

) . cases need to be considered separately.
rd is defined by the formula :

b.1. Low voltage devices
rd = (VcL-VeR)/lpp, (Up to 213 V for BZW series and up to 220 V for KE

Where Ve is the peak voltage at Ipp and Ver is S

the breakdown voltage of the TRANSIL  ysing thermal criteria we obtain the typical
measured at a low level of current ( 1mA) dynamic resistance rd Typ for tp higher than

There are two distinct cases : Tms:
- tp lower than 1 ms ‘
tp higher than 1 ms (4) | rdyp = ar Rth[1-exp (- to/1)] ® Ver®nom ‘

a) rd (tp) with tp <1 ms

In the data sheet VcL max is specified at Where:

tp =20 ps and 1 ms. - ot is the temperature coefficient of VaRr. It

We can thus estimate rdzous and rdims with the can be found in the protection devices
following formula : databook.
d _ Ve max (20 us) - Vigr nom 1) - Rth, T, B define the transient thermal
20us = Ipp (20 us) ( impedance Zth.

The curve Zth = f(tp) is given in the data sheet.
Ver max (1 ms) - Veg nom
lop (1 ms)

rd 1ms = (2)

AN575/0393 1/2

325



APPLICATION NOTE

Rth, T, B depend on the package. Their values,
assuming that the device is mounted on a
printed circuit board, are grouped together in the
following table.

PACKAGE FAMILY B T(s) Rth
(°C/W)
F126 BZwWo04 0.41 150 100
F126 BZWo06 0.43 150 100
CB429 1.5KE 0.49 150 75
AG BZW50 0.63 120 65

b.2. High voltage devices
(Over 213 V for BZW series and over 220 V for KE
series)

In this case, the following formula is used :

B
oT — |
rdrve = - Fm{ 1-exp [—TB ﬂ Via2nom
Note : To estimate the maximum value of Vcu and the peak

power in the TRANSIL we have to use a coefficient k to
take into account the dispersion of the various
parameters (rd max = k rd ryp). k = 2 is recommended.

3 - EXAMPLE OF APPLICATION : CHOICE OF
A TRANSIL

Assume the surge current in the TRANSIL is an
exponential pulse with Ipp = 3A and tp = 30ms.
In the application (Fig.2) we have to check that

Figure 2 : Application Diagram

®)

VeMm > Vcc = 30V and Ve max < 55V with a
maximum ambient temperature of 50 °C.

Try to use a 1.5KE36 P
The data sheet gives :

Vgrm = 30.8V ( >30V)
VBr max = 39.6V
Vgr nom = 36V
ar=99 x10%/C

The table Fig.1 gives :

Rth = 75°C/W
T =150s
B =0.49

With the relation (4) we find :

rd Typ = 1.5 Ohm
rd max = 3 Ohms

VcL max = Ver max (1+o1 (Tamb max -25))
+ rd max lpp = 50.2V

VeL max = 50.2V < 55V
Pp = VoL max x lpp = 148.8W

The 1.5KE TRANSIL datasheet (curves Fig.1
and Fig.3) indicates (at 50C for a duration of
30ms) a maximum dissipation of 90% x 200W
= 180W

So a 1.5KE36P can be used in this application.

CIRCUIT
TO BE
PROTECTED

Vmax = 55V

Ipp

Ipp/2

2/2 G
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PCB LAYOUT OPTIMISATION

1. INTRODUCTION

Protection requirements are becoming more and
more well known and are often defined by rules
or standards. To satisfy these requirements,
there is, in the majority of cases, a standard
solution or a dedicated product.

Figure 1 : Classical protection location

A. Bremond

However, knowledge of the disturbances and the
use of suitable protection devices are not
sufficient in themselves to solve the problem. In
many applications, the correct design of the PCB
layout is essential for success.

Track A

Track B

DISTURBANCE
SOURCE Ve

DEVICE
TO BE
PROTECTED

Pl

2. INFLUENCE OF THE PROTECTION
LOCATION

The circuit presented in figure 1 shows the
classical approach for the protection location.
Here the protection device * is located close to
the module to be protected. When a disturbance
occurs on the track A the TRANSIL P clamps
the surge at a maximum voltage VcL and thus
protects the sensitive part.

During this clamping action there is a current
through P and also in the track A. This
phenomenon induces a voltage on track B,
where it is close to A. To avoid this undesirable
parasitic overvoltage on track B, the circuit of
figure 2 is recommended.

AN576/0393

Figure 2 : Recommended protection location

Track B
77777777 Trac; A
DEVICE
TO BE
PROTECTED

DISTURBANCE
SOURCE

\||l
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In this case the current due to the clamping
phase of P remains located in the disturbance
area and the track B is not affected.

To summarize, it is recommended that the
protection device is located as close as possible
the disturbance source. For example, all the
lines coming into the board ought to be
protected close to the connector.

3. INFLUENCE OF THE PCB LAYOUT ON
THE ESD PROTECTION

These days, printed circuit boards are often
auto-routed by computer aided design and the
track lengths are not optimized.

Figure 3 : Non-optimized LAYOUT for ESD

Figure 4 : Optimized layout for ESD

DEVICE
TO BE
PROTECTED

DISTURBANCE
SOURCE

P DEVICE
TO BE
u PROTECTED

DISTURBANCE
SOURCE

Figure 3 shows the classical non-optimized
layout. When a surge occurs the protection
device P acts and there is a clamping voltage
VcL across it. Due to the fast rise time of the
ESD overvoltage there is a high di/dt between
the points A and B. This di/dt generates, in the
parasitic inductances located between A and P
and between B and P, overvoltages up to
several hundred volts. So the applied voltage V
across the device to be protected is the sum of
the clamping voltage and the voltage across
the parasitic inductance : thus the sensitive
module is not protected.

In the case of figure 4, the design topology is
based on a 4 point circuit. When a surge occurs
the Transil clamps at Vcl and due to the design
the di/dt effects remain on the left hand side of
P. Therefore the voltage V seen by the sensitive
device is roughly equal to VcL.

2/3 [7—[ scs.
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N.B. : The surface mount family SOD6 and
SOD15 are particularly suited to this kind of
application.

Figure 5 : Printer circuit board protection
against ESD with case

O A Z

These days most inputs are protected against
ESD (though not always effectively) and so the
voltage between the lines and ground never
exceeds dangerous values.

However, this does not prevent the total
electrical potential from increasing, possibly
resulting in sparks between one point of the
board and the module case. To avoid this
problem we recommend a bidirectionnal Transil
(BZW04P37B) between the printed circuit board
ground and the metallic parts of the case.

rRONICS
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Figure 6 : Distributed protection

i

Nl

SENSITIVE PARTS

|

PRINTED BOARD

i

DISTURBANCE
SOURCE

=

INlUTI/ OLTJUT
L

A

4. DISTRIBUTED PROTECTION

The printed circuit board shown in figure 5
represents a general case. In this board the
input/output lines are protected close to the
connector and overvoltages are cancelled close
to the disturbance sources. The other lines to be
protected are the power supply wires which carry
3 kinds of disturbances :

- The overvoltages from mains

perturbations.

resulting

- The surges coming from the other boards
supplied by these lines.

- The disturbances generated on the board by
the normal operation of the resident module, for
example the di/dt due to the fast switching of a
buffer.

* TRANSIL devices are used as examples

To suppress these surges we suggest a
powerful Transil (1.5 KE for example) close to
the power supply input on the board, and some
lower power devices (e.g. BZWO04) distributed
around the board area.

5. CONCLUSION

Due to the parasitic inductance of PCB tracks, a
protection device chosen purely according to
disturbance standards does not assure immunity
from surges. Carefully designed PCB layout plus
correct device .  selection from the
SGS-THOMSON range is essential to guarantee
adequate protection.

throughout this document, but the same

arguments are valid for TRISILS.
(N7 SGS-THOMSON 353
Y/ NCRORECTRONICS
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SURFACE MOUNT DEVICE SOD6/SOD15 PACKAGING AND

SOLDERING METHOD

PACKAGING :

These devices are delivered in standard
embossed 12 & 16 mm tapes and reels
(E.l.LA. 481A standards).

This packaging minimizes handling and is fully
compatible  with  state-of-the-art assembly
technology for hybrid circuits and printed circuit
boards.

P. Rault

The diodes are pre-orientated and the tape can
be used directly on automatic pick and place
equipment.

Picking up is easy thanks to the rectangular
parallelepiped shape. In particular, a vacuum
chuck is very efficient due to the flatness of the
upper side of the components, thus avoiding air
leakage.

. Lead frame: copper alloy.

. Top connection: copper alloy.

. Die attach: Soft solder alloy.

. Encapsulation: high performance
epoxy compound UL-94.

. Lead coating: Sn-Pb plating (10% Pb
typical).

. Lead bending: suitable with surface
mounting techniques (wave or re-

Epoxy encapsulation
compound

flow)
Terminal
Case Quantity Reel dimensions
per reel width A B
SOD 6 2500 124+ 2 184 +2
SOD 15 2500 16.4 £ 2 224 +2

O Top cover
tickness : 0,10 mm (max)
RGN

carrier

000000000000

-Jodouy

B
2 330 -‘ r.f

Note : Polarized devices have cathode lead oriented towards the perforated side of the film

AN577/0393
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SOLDERING METHODS :
SOD 6 & SOD 15 devices are suitable for

mounting on various substrates (thick or thin
films) and printed circuit boards.

They are compatible with current soldering
techniques.

1)

This method is employed when surface mount
components are used with conventional
through-hole components on the same board.
The through-hole mounting components are
inserted from the top, and the SMD are attached
to the under-side, using a suitable adhesive.

WAVE SOLDERING :

The lower part of the package allows a
controlled thickness of the glue and ensures
efficient adhesion.

Recommendations :
. The assembly should be pre-heated to
about 100°C to minimize the thermal shock.
. The maximum solder temperature is 260°C
and the exposure time should not exceed

10 seconds.

The height (2.6 mm) provides a very low "screen .
effect".

Figure 1: Temperature -Time-Profile Double-Wave Soldering (Lead temperature)

A dual wave process gives the best results.

300

- 10s

L - - - — — <> Second wave
250 235°C...260°C /

Forced coolin
4 9

200
150

100

50

100

Note : According to CECC Standard Method SMD 50301188 - Oct 89

2) REFLOW SOLDERING : . vapour phase
The epoxy resin specially designed for the *  infrared tunnel
molding of these components is suitable for all *  pulse-heat
reflow soldering techniques used today : + efc...

2/3
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According to these methods, components are
first positioned on the substrate and kept in
place thanks to the adhesive properties of the
solder paste applied to the soldering areas
(footprints).

The wide surfaces of contact of SOD 6 & SOD
15 packages ensure a good stability of the
assembly before reflowing process.

Recommendations :

The soldering temperature changes according to
the method used. Pre-heating up to 100°C is
required. The temperature during reflow should
be limited in order to keep the plastic body of the
device below 260°C. At this temperature,
exposure time should be less than 10 seconds.

The vapour phase reflow soldering method
provides the best control of the temperature and
gives the most uniform results.

Figure 2 : In Line System with Preheating - Temp.-Time-Profile Vapour-Phase-Soldering

(Lead Temperature)

300 C
250
C -
N 215°C 20-40s
zoop 1§OiC 77777777777
150 External
pre heating
100 - — = — -
50
& )
n \(\\ Time (s) [
0 1 1 1 1 1 1 1 1 | 1 1 . 1 1 1 1 1 1 1 1 1 1 ’
0 50 100 150 200 250 |
\

Note : According to CECC Standard Method SMD 50301188 - Oct 89

3) PROTOTYPES :

In the laboratory, for low volume, reflow
soldering using heat-plate can be
implemented. The immersion method is also a
possibility.

q
=0

When the complete circuit board is immersed in
a solder bath, the temperature should not
exceed 260°C and the soldering cycle should not
exceed 10 seconds. A forced cooling is then
recommended.

3/3
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POWER CROSSING
BEHAVIOUR OF LINE CARD PROTECTION

A. Bremond

1 - INTRODUCTION 2 - TEST DIAGRAM

The purpose of this document is to explain the Figure 1 shows the test diagram. The mains
behaviour of LCP 150S/1511/1512 devices ~ 220 V 50 Hz is applied to the test assembly
during the coupling between a through an isolation transformer. A relay driven
telecommunication line and a mains line. by a mono-pulse generator allows the

conducting time to be adjusted. The current
through the device is adjusted by a series

resistor.
Figure 1 : Test Diagram
RELAY 0 to 4KQ
i Line A —
220V
50Hz LCPxxx
GND
ISOLATION A Joate
TRANSFORMER
¥ .
POWER SUPPLY
48V
3 - MEASUREMENTS clamping device (non-firing) due to the small

value of the current which never exceeds the

During the tests three kinds of behaviour occur : latching current of the structure.

a) As shown in figure 2 the device acts as a

Figure 2 : Voltage and current for a non-firing device

Voltage between line A and GND.

Current through the line A

AN578/0393 1/3
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b) In the second operating region the LCPxxx
fires and the piece under test is still functional
after 15 minutes.

- Figure 3.1 shows the start of the firing (the
peak of the current wave through the device is
just over the latching limit).

Figure 3 : Voltages for a firing device

- In figure 3.2 the amplitude of the current wave
through the device is greater than in the
precedent case, so the device is well fired after
a few hundred microseconds.

c) In the third operating region the device has
been destoyed in a time depending on the
current through the LCPxxx.

0380198

3.1 With | slightly higher than | jatch.

3.2 With | considerably higher than | jatch.

4 - ANALYSIS
OPERATING | LCP150 | LGP 1512 Lcp1511 | Table 1:  Operating Region
REGION | | Definition
F\_@amping 01070 mA * L Oto70mA* | Oto70 mA 4 Table 1 shows the range of the
B/non 007102A* | 0.07t01.2A" | 0.07t00.8A* |  three operating regions, while figure
destructive 4, which |IIu§trates region C., allows
region - L us to determine the destruction time
C/destructive Over2 A* i Over 12A* | Over0.8A* } l(i,TrI:en?fthfgggh ?ﬁg";?rugg'%uiﬂmse
region o
2 .
“ RMS current B [ current at 25°C)
28 (N7 SGS-THOMSON
Y/ HCROELECTRG
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Figure 4 : Characteristics of Region C
(With Vgate = -48 V)

LCP150/1511 /1512

LCP150

CONCLUSION

The devices in the LCPxxx family have common
characteristics, divided into three regions :

a) Clamping mode, still functional after 15
minutes

b) Crowbar mode (firing) still functional after 15
minutes of test at 25°C

LCP1512
M-

t(S)

Lc.Pj 511 04AB0198

c) Crowbar mode, with a destruction time
defined by figure 4.

The given curves enable the appropriate series
elements to be chosen, for example a PTC
device.

. 3/3
Lyz 65 THOMSON
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PROTECTION CONCEPTS IN TELECOMMUNICATIONS

EQUIPMENT

I INTRODUCTION

The goal of a telecommunication network (fig.1)
is to permit data exchange (speech or digital)
between two or more subscribers.

The network is made up of different parts which
are subject to various disturbances.

The most susceptible elements are the lines,
due to their length and their geographical
location.

Disturbances strike the lines and are then
propagated to the extremities of the lines at
which lie telephone sets and the subscriber line
interface cards (SLIC).

So the lines receive two kinds of overvoltages :

Surges of short duration with high peak voltage
value (a few hundred micro-seconds for a few
thousand volts). These are generated by
dalimnosprieric prieriornerid.

Surges of long duration with medium voltage
value (greater than one second for a few
hundred volts RMS) which are due to the mains
AC power networks.

The purpose of this application note is to
analyse these 2 kinds of overvoltages .

Figure 1 : Classical telecommunication
network topology

A. Bremond

Il OVERVOLTAGES ACROSS TELECOM-
MUNICATION LINES :

1.1 Atmospheric effects :

Lightning phenomena are the most common
surge causes. They are mainly due to a voltage
difference between the ground and the clouds (a
few 100 kV). Two kinds of strikes may occur:

1) Negative discharge with a peak current of 50
kA, rise time of 10us to 15us and 100us
duration.

2) Positive discharge with a peak value of 150
kA, rise time between 20us and 50us and a
duration between 100ms and 200ms.

The lightning effect appears on the lines in two
ways.

—Direct shock.
—Induced shock.

Figure 2 : Lightning phenomenon

3 —
@- ] T IONOSPHERE
A — J f A Y A ‘
;:——— ‘ J | A+ | |
T EXCHANGE b1 EXCHANGE [
— ‘ &ou d} | |
| — . OSSN * ,
| 5 | | |
| | J
g2 | | | GROUND
I w—
(8} 7 / 7
AN579/0393
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Figure 3 : Direct lightning strike

CENTRAL
OFFICE

Fig.3 shows the first case which is produced
mainly on overhead lines.

Induced shock is more frequent than a direct
shock. Lightning strikes the ground and a current
flows in the cable shield. This current produces a
voltage gradient which in some places is above
the insulation capability of the cable material
(Fig.4).

Figure 4 : Induced strike

SUBSCRIBER

1 7

CENTRAL
OFFICE

11 PRIMARY AND SECONDARY PROTEC-
TION :

The figures in chapter Il give us an idea of the
energy which may appear on the lines. In the
field these surge values are lower due to the
losses of ground resistance, the capacitive
coupling and so on, but are signifiant
nevertheless.

We have to divide these disturbances into two
families :

High peak value and short duration (lightning)

Short peak value and long duration (crossing
with AC power).

For both cases the present state of the art of
silicon protection devices does not permit the
suppression of these levels of energy.

A second parameter to keep in mind is the very
low clamping factor (1) needed by the IC’s used
to realize the line interface. This forces the
designer to use a protection solution with silicon
(fast response time/low clamping factor).

High energy values and low clamping factor
impose two protection levels.

Figure 5 : Primary/secondary protection topology

I1.2 Proximity and crossing with AC mains lines :

For these kinds of surges two cases may be
seen :

The first one is due to the falling of an AC mains
cable on a telephone line.

The second case is produced by the proximity of
a subcriber line with an AC mains line or
equipment (mainly capacitive coupling).

It is interesting to note for these types of
disturbances a RMS value of a few Amps for a
duration of between 1 s and 15 mn.

25 ﬁ SGS-THOM

>z

. 8 el

T F 35
LINE IR z Q ]
E 5 8 & @
£Q | g 2 )

— « | [z

The first level called primary protection (fig.5)

located on the connecting terminal of the
exchange, suppresses the major part of the
disturbance. The second level called secondary
protection reduces the remaining overvoltage.

(1) the clamping factor is the ratio of the normal
operating voltage over the maximum clamping
voltage.

SON
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342



APPLICATION NOTE

Figure 6 : Primary/secondary protection
effects

level

b4

r
VS AN
20>kv l / \\
' T

t>50ms

B/

1to4d
kV

i/
-
t<ims
C/
Few 10V

A/ Overvoltage across the line without protection.
B/ Remaining voltage after the primary level action.

C/ Remaining voltage after the secondary level action.

Figure 6 shows the goal of both protection
levels.

In this example the surge across the line without
protection will be several 10 kV peak value for
several 10 ms duration (Fig.6A)

After the primary protection the major part of the
energy is cancelled (Fig.6.B). The remaining
overvoltage may be a few kV (depending on the
dv/dt of the surge and the surge arrestor

technology used).

Across the second level protection the voltage
does not exceed a few 10 Volts.

1Il.1 Primary protection :

Actually two kinds of
used :

—carbon gaps.

—gas tubes.

primary protection are

Figure 7 : Carbon gap based primary protection

or

[ 2l !
|
LINE — EXCHANGE
Z |
—_1 -
L — |

SGS-THOMSON

MICROELECTRONICS

I1l.1.A Carbon gaps :

These components are made by two carbon
electrodes. The carbon gap is a low cost primary
protection but it has two major disadvantages :
—its short life duration

—its variable spark threshold.

111.1.B Gas tubes :

Figure 8 : Gas tube based primary protection

VAl
o7

EXCHANGE

These components are made by two metallic
electrodes in a sealed case. Generally the
sealed tub contains a low pressure gas.

Figure 9 : Gas tube characteristics

1/ Sparkover voltage.

2/ Glow discharge voltage.
3/ Remaining voltage in switch on mode.

The major disadvantage of this kind of device is
its response time, in fact the maximum voltage
across the gas tube depends on the dv/dt of the
surge.

3/5
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I1l.2 Secondary protection :
lil.2.A Series and paralle! protection :

Figure 10 : Series and parallel protection

* I —

MODULE

TOBE

A_H PROTECTED

&

1/ Series protection.

2/ Parallel protection.

The secondary protection level is generally
achieved with two types of devices :

The series protection ensures protection against
the proximity of or the crossing with AC power
lines.

The parallel protection operates to suppress the
overvoltages due to the lightning effects.

* Series devices :
Series devices operate by opening the circuit or
by an increment of the resistance.

Figure 11 : Fuse protection

FUSE ———

— ]

EXCHANGE

LINE
=L

FUSE [ ‘

S—1 3T

exchange protected by fuses and figure 12
represents an example of the limit curve of the
fusing action.

Figure 12 : Fuse blowing function

t(s)

|

100

25A
10

1

A

.01

These components provide an absolute security
after action, but their major disadvantage is the
need for maintenance.

Figure 13 : PTC based protection

-
|

ﬁ i

LINE EXCHANGE

PTC

The PTC thermistor is a device which operates
by very rapid resistance increase as a function
of the temperature.

When the surge occurs across the line, the
parallel protection PP is activated.

The surge current Is, generated by PP action,
flows through the PTC device and increases its

— internal temperature. As shown in figure 14 the
The fuse is a classical case of protection by resistance value of the PTC device rises quickly
opening the circuit. Figure 11 shows an with the temperature.
45 Lyy SGS-THOMSON
YI MICROELECTRONICS

344



APPLICATION NOTE

Figure 14 : Resistance versus temperature

R(ohms) 4

100k
10k |

1k

25 150 t(IC)

|

|

The major disadvantage of the fuse does not
exist with the PTC device. Unfortunately this kind
of component has a large tolerance, a long time
to return to its stand off point and a drift of its
value.

Another series device is the resistance which
limits the current through the parallel protector.

* Parallel devices :

by different devices based on different

technologies.

In fact it is clear that the future in term of SLIC
topology is based on the use of ICs. So the
consequent requirement for good response
times and high clamping factor necessitates the
use of silicon protection.

Parallel silicon protection functions in two
different modes.
—The clamping mode with the TRANSIL.

—The crowbar mode with the TRISIL.
IV CONCLUSION

Due to atmospheric effects and disturbances on
mains networks, telecommunication lines have to
be protected. Due to the improvement in
telecommunication system technology, a need
for fast and precise protection solutions results.

The choice of the protection diagram will be
done considering local standards and the
technology of the devices to be protected.

This protection will be assumed to be dual level
—Primary level to suppress high energy.
—Secondary level to optimize the remaining

The paraliel protection function may be assumed overvoltage.
(N7 SGS-THOMSON ik
Y/ ICROELCTRONICS
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VOLTAGE TO CURRENT WAVEFORM CONVERSION
(Example Of The 10/700 us Surge)

A. Bremond

INTRODUCTION administrations to publish local standards. In
particular they have defined a 10/700 us surge
waveform and its associated generator diagram
(see fig.1).

CCITT members have generated a great deal of
recommendations which have permitted national

R215 Q R325Q

—o o771}

C1 R1 c2
— —
20 pF 500 0.2 uF

Figure 1 : CCITT 10/700 us Surge Definition

1V GENERATOR DIAGRAM
0.9 - 167 OPEN OUTPUT SURGE WAVEFORM
1210 ps It is important to note that the given waveform is
g 12 =700 ps the generator output voltage without load. For a
0.5 protection component user the most important
parameter to take into account is the current
0.3 - waveform flowing through the surge
suppressor. The goal of this paper is to give the
O T current waveform parameters.
RN '
2
AN580/0393 1/4

347



APPLICATION NOTE

2 - WAVEFORM CALCULATION

2.1 : Generator output voltage without load.

Figure 2 : Voltage Rise time 2.1.1 : Rise time
The equation of this curve is :
Y T v(t) = Vp (1 - exp (- tT))
V) 1 — —
09 b =t=-Tlogn (1-(v()y/Vp)) (1)
‘ | 1 =1(0.9) - t(0.3)
t=16711 In this case the time constant may be

‘ | estimated as :
[ T= RZ CZ
F So 1(0.3) and 1(0.9) will be calculated
; ‘ respectively with v(t)/Vp = 0.3 and 0.9
1(0.3) = 1 ps
| | t(0.9) = 6.9 us

v t and then
t 1 =1.67 (to.9 - t0.1))

=9.8us=_10us

03 |—

2.1.2 : Voltage surge duration

The equation of this curve is:
v(t) = Vp exp (- ¥T))
= t=- logn (v(t)/Vp)) (2)

with a time constant due essentially

to R1 and Cq
T=RyCy
So t2 may be calculated with
> v(t)/Vp = 0.5

= 12 = 693 us = 700 us

2/4 ‘y_i SGS-THOMSON

MICROELECTRONICS
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2.2 Generator short circuted output current.

In this chapter we will do the calculations with the generator output in short circuit (see fig.4), this is
generally the case during the surge suppressor action (for example the Trisil technogy devices from

SGS THOMSON).

Figure 4 : CCITT 10/700 ms generator with output in short circuit

R2

E/ &= |

{1 8

C1 R1 c2

R3

|
-

04AB0504

2.2.1 : Rise time

Figure 5 : Current rise time

2.1.2 : Current surge duration.

Figure 6 : Current duration

A

t1 = 1(0.9) - 1(0.3)
t1=16711

0.3

tA
|
(p) 1

05 H- — —

uuuuuu

The formula (1) given in the chapter 2.1.1.
remains true, but the time constant must take
into account R3 and may be estimated as :

T = (R2 Ra/(Rz2 + Ra)) C2
So t.3 = 0.67 us
t0.9 =43 us

= t1 = 1.67 (t(0.9) - t(0.1))
=6us= 5us

Ly7 SGS-THOMSON
Y/ VICROELECTRONICS

The formula (2) given in the chapter 2.1.2.
remains true but the time constant is now due to
the capacitor C1 with the resistor Ry in parallel
with R2 + R3

T = (R1 (R2 + R3)/(R1 + R2 + Rs) Ct1

=12 =308us = 310 us

3/4
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3 - SUMMARY

The 10/700 ps surge waveform given by the
CCITT recommendation is a voltage wave
produced by the generator in open circuit. This
curve is very important as a test reference for
telecommunication equipment.

The protection function designers or users have
to know the actual current waveform flowing
through the protector in order to optimize it.

4/4
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The 10/700 ps CCITT generator gives a
5/310 us current wave when its outputs are in
short circuit. (In the case of a crowbar device, for
example Trisil).

For certain cases the resistor R3 is equal to zero
and then the duration time becomes 160 us.

Please note that in certain documents we find a
8/320 us current wave which represents the
same surge test.
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PROTECTION STANDARDS APPLICABLE TO TERMINALS

1. INTRODUCTION

The purpose of this document is to summarize
the main telecommunication standards with

C. Politano

Each country publishes it standard, which can
be summarized by the times t1 and t2, the peak
voltage of the wave and the surge generator

diagram. Table 1 gives on inexhaustive list of the

regard to the protection requirements against standards :
two types of overvoltage :
- lightning surges Table 1 : Lightning surges standards.
- power Crossing per‘urbations COUNTRY AUTHORITY WA\I(EF)ORM
us
ENGLAND CCITT-417 10/700
2. LIGHTNING SURGES BRITISH 10/700
The lightning overvoltage is simulated by a TELECOM
biexponentional wave, which is defined by the
rise time t1 and the duration t2 between the start FRANCE PTT 0.5/700
and the time at which the falling edge crosses
half the peak value (fig.1) GERMANY BUNDESPOST 10/700
. ITALY SIP 10/700
Figure 1 : Standard wave 1/1000
SPAIN COMPANY 1/1000
TELEFONICA
v DE ESPANA
Vo [ T SWEDEN TELEVERKET 10/700
SWITZERLAND |PTT - BETRIEBE 10/700
Vp2 1.2/50
USA BELL 10/1000
10/360
0 t 2/10
.t FCC 10/560
12 10/160
2/10
The peak voltage value varies from 1 kV to
2 KV according to the country.
AN581/0393 1/3
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The following figures give the schematics of the surge generators mainly used :

Figure 2 : 10/700 us wave generator

Figure 3 : 1.2/50 us wave generator

15 25
o— 3 o
_l_ MODULE

TO BE
TESTED

-]— 0.2uF
O

All resistances are given in ohms

Ve +2o uF 50

I T
J- MODULE

TO BE

oo
Ve J‘ 1uF 33 0.1 uF
T -1- TESTED
— —0

All resistances are given in ohms

Figure 4 : 0.5/700 us wave generator

Figure 5 : 10/560 us wave generator

15 25
o . I I °

MODULE
10 nF TO BE

T
|
|
|
L
T TESTED

All resistances are given in ohms

20 yF 50

36 yH 5.2

I e R

1 MODULE
TsouF

271 1080 TO BE
TESTED

All resistances are given in ohms

Figure 6 : 1/1000 us wave generator

Figure 7 : 10/160 us wave generator

1.5 yH 15

10 yH 5.2

~

MODULE
Vp 50 uF TO BE
TESTED
O
All resistances are given in ohms All resistances are given in ohms
28 ‘_y SGS-THOMSON
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Figure 8 : 2/10 us wave generator

<

4.4
L T —©
100 MODULE
10puF 1.4 TO BE
0.002 uF T TESTED

|

0o —2

el

All resistances are given in ohms

3. CROSSING OR PROXIMITY WITH MAINS
AC LINES :

Crossing or proximity is simulated by a sine
wave generator (50 or 60 Hz) connected through
a series resistor for a defined time (fig.9)

Figure 9 : Crossing simulation generator

’—/ RS
i
I
MODULE
O TO BE
TESTED
O

For terminal applications this power crossing test
is not widely required because only a few
countries impose this standard.

The typical protection arrangement consists of a
crowbar device plus a PTC.

4. CONCLUSION

Many different telecommunications protection
standards are currently in use around the world.
The SGS-THOMSON range of protection
devices enables all of these to be covered.

3/3
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PROTECTION SCHEMATICS FOR TELEPHONE SETS

INTRODUCTION

The type of telephone set that is being protected
must first be identified.

A telephone set connected to a public network
must be able to withstand surges described in
standards such as CCITTK17, VDE0433, 13121,
etc.

A telephone set connected to a private network
is subjected to much less severe surge
conditions.

Table 1 : Telephone set protection product range

C. Politano

In each case, SGS-THOMSON offers a suitable
protection solution based on crowbar devices
which can provide a very high surge current
capability (from 30 Amp. to 100 Amp.,
10/1000us pulse width).

Table 1 below shows the complete product
range available for telephone set protection.

3 TERMINAL GATE TRIGGERED
TRISIL TRISIL SUPPRESSOR
(current limitation)
. AY i
A v
AY - |
AXIAL | soD DIL8 s08 DILS s08 DIL8 |
50A 50A 100A @10/1000uS 30A @ 10/1000uS | 30A @ 10/1000uS
TPAxx | SMTPAxx LS5018B THBT15011 THBT15012 TPP25011 TPP25012
100A 100A LS5060B THBT20011 THBT20012
TPBxx | SMTPBxx LS5120B THBT27011 THBT27012 100A@10/1000uS
L.3100B1
1. CHOICE OF THE PROTECTION DEVICE: 1.1.1.  Protection against short duration

To choose the right protection device, the user
will  have to determine the following

characteristics :

1) Surge current capability
2) Functional parameters
1.1. Surge current capability

There are two kinds of disturbances which have
to be evaluated in order to define correctly the
surge current capability of the protection device :

AN582/0393

disturbances :

These are transient overvoltages, which are
specified in telecom standards such as CCITT
k17, VDEO4-33, 13121. The typical voltage
waveforms are the 10/700us and the 1.2/ 50us
types.

The user has to take care that the protection
standard specifies voltage pulse waveforms,
which have to be converted into pulse current
waveforms. Thus he will obtain the peak surge
current value Ipp which has to be withstood by
the protection device.

(See application note 2.2
waveform conversion).

: Voltage to current

1/5
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1.1.2. Protection duration

disturbances.

against  long

In this case, the standards can be very different
from one country to another, and the duration of
the superimposed mains on telephone lines can
reach more than 10 minutes with a current of
around 8A. Obviously, it is not possible to
withstand such surges with a plastic component.
An economical and reliable solution is to use a
PTC (positive temperature coefficient thermistor).
These PTC devices with 10 Q resistance (at
25°C) can reach a few k during the surge. The
switching time depends on the surge current and
the PTC. Nevertheless, most PTCs tested with
an alternating surge current of 8 A react in 10 to
100 ms. Such a device could therefore be
combined with a TPA Trisil which is able to
withstand 8 A for 150 ms without any problem
(see data sheet). In case of higher current the
TPB versions should be used.

In conclusion, Trisil + PTC thermistor is the best
performance / cost compromise for the
subscriber telephone set protection.

1.2. Functional parameters :

To select the right CROWBAR protection, three
main parameters have to be defined according
to the application (see fig.1) :

- The minimum breakdown voltage : Ver
- The maximum breakover voltage : VBo

- The minimum holding current : Iy

Figure 1 : Crowbar protection electrical
parameters

-

1.2.1. The breakdown voltage : Ver
The VBr has to be greater than the maximum

25 E;' SGS-THOMSON

voltage value which will be supplied in the line.

This condition will guarantee that the protection
is not activated in the normal operating mode
(no overvoltage).

1.2.2. The breakover voltage : Veo

The breakover voltage (Vo) has to be lower
than the max-ratings of the component to be
protected. This level is reached just before the
protection device switches to the ON-STATE.
The duration of the residual transient linked to
the break-over voltage is very short : it does not
exceed 1 us.

1.2.3. The holding current : Iy

When a crowbar device is used for protection, it
is absolutely necessary to ensure that the
holding current is higher than the maximum
current available in the Telecom line. If this
criterion is not obeyed, the Trisil triggers but
does not return correctly to its blocked state after
the disturbance.

Since the Trisil voltage in the conduction state is
low, the condition can be expressed by the
inequality I > (VL/R). See fig.2.

Figure 2 : Equipment protection by Trisil

~
W

EQUIPMENT |
TO BE

PROTECTED

N — |
[/ ///7 - ]

This is shown in figure 3 where the current does
not drop below the holding current. The Trisil
cannot return to the blocked state and thus
remains as a quasi short-circuit, preventing
operation of the equipment to be protected.

In the case of figure 4, the current drops below
the value of the holding current and the internal
mechanism of the Trisil enables it to return to
the blocked state after the current surge.

MICROELECTRONICS
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Figure 3 : Wrong choice of the Trisil

Figure 4 : Right choice of the Trisil

1 I
I !
|
" IH< (VL/R) ‘ IH> (VL/R)
| "
V./R | VIR |
| 1
Iy ’1’ ‘
| ~ .
e e
0 beweeoess . v 0 beeees 5 v
\'A Vi
2. APPLICATION DIAGRAMMS :
Fig. 5 to 8 show typical protection solutions used for telephone sets and other terminals.
Figure 5 : Ring and speech circuit protection Figure 6 : Monochip circuit protection
L —
1 SMTPAI20 ‘
O— @ oo o I [ - o ’JH | ‘f e,
T § L —
o | H »k Moo
!RING f % ‘
C ‘ | E—
TPA270 ‘ ;
SMTPA270 | 1

TPA200/SMTPA200
TPA220B15/SMTPA220B15 for French market

( SGS-THOMSO
Y/ NCROELEGTRONICS

0 N 3/5
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Figure 7a : Overvoltage protection and current Figure 7b : Overvoltage portection and current
limitation (lpp = 100 A 10/1000 us) limitation (IPP =30 A 10/1000 ms)
] o
|
| ~
— — — o - —
oI 77T
— E— /._A_/
N 4» L3100B1 | A
RINﬂ | R |
| E— | ‘
(,\r'*"*l 7 —_"‘*Ji
Figure 8a : Electronic hook switch protection Figure 8b : Electronic hook switch protection
B} | HOOK ) ‘ HOOK
o T I I o Y O =
AW > T » ﬁ T i
f¥ ( i TPPZSOJ i
\ ! I ‘
o S S— —— o— ‘\ o e —
|
] L
TPA200/SMTPA200
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Figure 9 : German version with ground key

THBT15011
OR
THBT15012 hook  _ __ _ ____ __ ]
O \?——0—.———4' :
' SPEECH |
2 g5 ' DIALLING !
" RINGER |
o) l |
GROUND KEY

3. CONCLUSION

Whether the telephone set is connected to a public or private network, SGS-THOMSON offers a range
of protection devices to cover all relevant standards.

(N7 SGS-THOMSON 55
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PROTECTION STANDARDS

APPLICABLE TO SWITCHING EQUIPMENT

1. INTRODUCTION

The purpose of this document is to summarize
the main telecommunication standards with
regard to the protection requirements against
two types of overvoltage :

- lightning surges

- power crossing perturbations

A. Bremond

Each country publishes its standard, which can
be summarized by the times t1 and t2, the peak
voltage of the wave and the surge generator
diagram. Table 1 gives on inexhaustive list of the
standards .

Table 1 : Lightning surge standards

COUNTRY | AUTHORITY | WAVEFORM
2. LIGHTNING SURGES (us)
. . . . ENGLAND BRITISH 10/700
The lightning overvoltage is simulated by a TELECOM | |
biexponentional wave, which is defined by the
rise time t1 and the duration t2 between the start
and the time at which the falling edge crosses FRANCE Pt 0.5/700
half the peak value (fig.1)
GERMANY BUNDESPOST 10/700
Figure 1 : Standard wave ITALY SIP 10/700
1/1000
SPAIN COMPANY 1/1000
% TELEFONICA
vV, R DE ESPANA
L '
SWEDEN TELEVERKET 10/700
e o R SWITZERLAND |PTT - BETRIEBE 10/700
| 1.2/50
1 USA BELL 10/1000
0 i t 10/360
F s B { 2/10
2 FCC 10/560
\ \ 10/160
2/10
AN583/0393
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The following figures give the schematics of the surge generators mainly used :

Figure 2 : 10/700 us wave generator

Figure 3 : 1.2/50 us wave generator

. 15 25
O
l l MODULE
Ve 20 uF 0.2pF TO BE
f T -[- TESTED
© —o0

All resistances are given in ohms

4 33.5

Oo—— LT T
_'_ _1_ MODULE
Ve 1uF 33 0.1 pF TO BE
-]- -l- TESTED

All resistances are given in ohms

Figure 4 : 0.5/700 us wave generator

Figure 5 : 10/560 us wave generator

O—e T
l l MODULE
Ve 20pF || 50 10 nF TO BE
-]- -]- TESTED

All resistances are given in ohms

36 yH 5.2
oo o——TIN— — 5
_[ MODULE
A 50 yuF TO BE
TESTED
o— —— —

All resistances are given in ohms

Figure 6 : 1/1000 us wave generator

Figure 7 : 10/160 us wave generator

1.5 ,,,H 15 10 yH 5.2
O———e W x I 0 O e
[ 2 MODULE MODULE
Ve 20 uF 60 TO BE Ve 50 uF TO BE
-1- 22 nF TESTED T TESTED
O
All resistances are given in ohms All resistances are given in ohms
23 Ly7 SGS-THOMSON
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Figure 8 : 2/10 us wave generator

4.4
O—o /@ - O
100 MODULE
Vp 10puF 1.4 TO BE

TESTED

0.002 yF T
O O

All resistances are given in ohms

3. CROSSING OR PROXIMITY WITH MAINS Table 2 give some example of crossing
AC LINES : simulations.

Crossing or proximity is simulated by a sine

wave generator (50 or 60 Hz) connected through Table 2 : Power crossing simulations
a series resistor for a defined time (fig.9).

COUNTRY |VOLTAGE | SERIES |DURATION
Volts RMS |RESISTOR
Figure 9 : Crossing simulation generator (Ohms)
ENGLAND 0 TO 250 40 TO 400 15mn
0 TO 650 150 is
! 0TO430 | 150 2s
as . (50 Hz)
RS
1 T FRANCE 0 TO 1000 20 Trains of
Epal > 1000 3000 -1s "on"
MODULE (50 Hz) i 11:;):
O TO BE -
TESTED 10 times with
10mn between
trains
® GERMANY 300 600 200 ms
(50 Hz or
16.6Hz) .
ITALY 300 600 500 ms
650 200 500 ms
4. CONCLUSION 220 100r600 | 15mn
Telecommunications is a field in which the USA 0-50 150 15 mn
protection against overvoltages is well defined by 50 - 100 600 15 mn
standards. The SGS-THOMSON range of 100 - 600 600 60 x 1s
protection devices enables all of these to be application

covered.

Note : Protection resistors on the line card inputs decrase the peak surge current.
These elements have to be taken into account during the line card design to optimize the protection function.

- 3/3
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APPLICATION NOTE

PROTECTION SCHEMATICS FOR SWITCHING SYSTEMS

1. INTRODUCTION

The aim of this note is to summarize the major
characteristics of a SLIC and to propose
protection solutions for each configuration.

2. SLIC FUNCTION
2.1. Slic generalities :

The Slic function is defined by the acronym
BORCHT :

- Battery feeding

- Overvoltage protection
- Ringing

- Signalling

- Codec

- Hybrid

- Test

The important parameters to define the
OVERVOLTAGE PROTECTION are the battery
feeding and the ringing signal.

2.1.A/ battery feeding :
This sub-function of the Slic is characterized by:

- The battery voltage typical value (generally
between 45 and 65 V)

- The tolerance of the voltage value

- The possibility to switch from one value to
another one (line cards designed to operate
equally on normal and long lines)

2.1.B/ Ringing signal :

For the ringing, two parameters need to be
taken into account :

- The voltage value (generally between 70 and
100 V RMS)

- The ringing configuration (fig.1)

2.2. Different kinds of Slic :

There are two Slic families :
- The Slic without integrated ring generator
- The Slic with integrated ring generator

AN584/0393

A. Bremond

Figure 1 : Different ringing configurations

Line o}
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Voat | Voat | Vioat
= =

Lineo—{—_ i —
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Ground-backed Battery-backed Balanced
ringing ringing ringing

Figure 2a : Slic without integrated ring generator
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2.2.A/ Slic without integrated ring generator :

For this case the Slic IC is supplied between
ground and the battery voltage (- Vpat).

The relay operates the selection of functions,
ringing mode in position 2 and the other modes
in position 1. (see fig 2a).

Figure 2b : Slic with integrated ring generator

“Vpat N+ Vg
B SR L3

Ap
T O ——r:j——-—<J

SLIC

Rp ]
R O—1 F+——<

2.2.B/ Slic with integrated ring generator :

This kind of Slic, e.g. the L3000 family of
SGS-THOMSON, is supplied between ground,
the battery (-Vbat) and a positive voltage (+Vs)
up to +72 V. (see fig 2b).

2.3. Goal of the Slic protection :

The purpose of the protection is to suppress all
overvoltages out of the normal operating voltage
range of the Slic.

We have to take into account the two kinds of
Slic described in section 2.2.

2.2.A/ Slic without integrated ring generator :

As shown in Fig.3, the protection areas are
located differently before and after the ring relay.

Before the relay the protection must operate
over the peak value of the ring signal (generally
+90V and -190V). As the relay protection does
not require a very precise clamping threshold,
we usually use a symmetrical overvoltage
suppressor (generally + or -200 V).

After the relay the protection acts to suppress all
spikes above ground and below the battery
voltage (-Vbat).

It is important to note that the integrated circuit
needs a protection threshold as close as
possible to the supply voltage.

e AL Pt )
—
=P N
= Ly B8 THOMSON
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In certain cases an internal network of diodes
allows the output stages of the Slic to be
oversupplied (see fig.4).

Figure 4 : Internal diode network of the TDB7722

I
O T .
i —T1 g
|
I
———————— D2 LINE
|
Lo
| ~
O—1— 4"\;>~77——+7——77—{)
T x
Die e | D3
i
%
e Vou

2.3.B/ Slic with integrated ring generator :

The integrated circuit L3000 of SGS-THOMSON
is presently the only Slic of this kind. It operates
between ground and the battery voltage for all
the modes except for the ringing, where the
operating area is located between +Vg (up to 72
V) and the battery voltage (-VBat) (see Fig.5).
The protection takes into account this fact and
operates above +Vp and below -Vgat.

The diodes D1 and D2 (fig.5) act when the
L3000 operates out of the ringing mode and
when a positive overvoltage is clamped at +Ve.
The output stages are then temporarily
oversupplied at +Vs.

Figure 5 : External diode network used with
the L3000

3. APPLICATION DIAGRAMS
3.1. Slic without integrated ring generator

Fig.6 below shows the protection topology for
line card protection. The protection is divided
into two stages :

- The high voltage protection for ring relays
(THBTXxx series)

- The low voltage protection for the Slic. Here
there are two possibilities :

- Fixed breakdown voltage (THDTxx series).
Programmable breakdown voltage (LCPXX
series)

Figure 6 : Typical line card protection at PC board level

——
RING GENERATOR]

LINE
INTERFACE
(SLIC)
— sLIC HIGH VOLTAGE
/7]7 PROTECTION PROTECTION
- 3/7
Lyy 355 THOMSON
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3.1.1. Slic protection with fixed breakdown voltage.

Figure 7 : Line card protection kit

RING GENERATOR

i .
] |
THBT200S ! | THDT58S
i
THBTxx11 ; UUUUU 7 THDTxx11 :
THBTxx12 ! Jm\p THDTxx12 -
! il f
| QL TR
i .
| - -Vbat
3L
LINE I Ror PTC 4
O— ‘ \)L -
|
TEST 1‘ INTEGRATED
RELAY‘ Ve sLic
O— ‘ a— Q -
LINE | Ror PTC 1
— ‘ |

A specific product range for line card protection
is available with kit solutions (for ring relays and
Slic protection) in S08, DIL8 and SIP3 packages.

Figure 8 : High voltage protection range =
THBTxx

As shown in figure 7, they are bidirectional TRISIL DUAL | 3 TERMINAL
functions for relay protection and asymmetrical | | T TRISIL TRISIL
functions for Slic protection. ’ .
These  solutions provide the following . Ay av
advantages : AV == | Ay
- Different surge current capabilities are . - .
available. . .
- Area used by the protection on the PC board is SOD15 sSiP3 308 ‘ DIL8
reduced.
- Optimum cost/performance compromise is 75A@ 10/1000 psec | 30A @ 10/1000 psec
possible. SMTHBT | THBT200S | THBT15011 | THBT15012
200 THBT20011 | THBT20012

Fig. 8 and fig.9 show the product range offered THBT27011 | THBT27012
by SGS-THOMSON, with versions available also
in axial from or in the surface mount package
SOD15.
Figure 9 : Slic protection range fixed breakdown voltage = THDTxx

SOD15 1 CB429 [ SIL3 SO8 T DIL8

HIGH SURGE CAPABILITY
75A @ 10/1000 psec

MEDIUM SURGE CAPABILITY
30A @ 10/1000 ysec

SINGLE FUNCTION

DUAL FUNCTION

DUAL FUNCTION

SMTHBT58

TPU58

THDT58S

i

THBT5111
THBT6E511

THBT5112
THBT6512 ]
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Figure 10 : Surface mount solution in SOD 15

|
|
. RING |
|GENERATOR |
1
-Vbat
LINE P
O. O \r =
R or PTC }
-
TEST
INTEGRATED
RELAY SLIC
R or PTC
O— O — ‘ Q -
LINE 2 x SMTHBT200 © 2 x SMTHDT58S

This solution is mainly used to benefit from the high surge current capability of the SOD 15 package
for AC tests. Such high surge performance can only be achieved with this SMD package.

3.1.2. Slic protection with programmable breakdown voltage

Figure 11 : Monochip programmable breakover voltage solution

RING
GENERATOR

-Vbat
[
LINE
O—| PN <} s
R or PTC o—
- -
|
TEST | RING

INTEGRATED
SLIC

]
1
\
I
RELAY b I RELAY
I
|

i
| B —-
R or PTC
Joee — 3 .

.o .
. <}
LCP1505
THBTxx
LINE LCP1511
LCP1512

With this solution, the protection performance is improved by the possibility of adjusting the breakdown
voltage to the battery voltage. This function is well suited to variable battery voltage applications such
as short / long line switching.
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Figure 12 gives the product range with this
function, available in SIL4, DIL8 and SO8
packages.

Figure 12 : Slic protection range LCPxx - Pro-
grammable breakdown voltage

SiL4 S08 DIL8
HIGH SURGE MEDIUM SURGE
CAPABILITY CAPABILITY

75A @ 10/1000 usec 30A @ 10/1000 psec

LCP150S LCP1511 LCP1512

Figure 13 : L3000 protection with 2 L3121B

3.2. Slic with integrated ring generator : (Slic

L3000)

Many types of Slic protection solutions exist,
depending on :
- The battery voltage
- The PC board area available for the protection
- The cost / performance compromise

3.2.1. L3000 protection with 2 x L3121B

This topology (Fig.13) is the most efficient one
for this kind of Slic.

3.2.2. L3000 protection with 2 x L3100B

- Vpat +Voat
t ¢
LINE R1 ? R3
(/ I /——i o TIP
<EL;LB slic |
- Vhat 22nF +Vbat
} AI ¢ — | MNT
22nF
L3121B LSOOO
O~~Cj—~4L ] AING
LINE R2 * R4
- _._[._ —e )
i
Figure 14 : L3000 protection with 2 L3100B
- Vpat +Vpat
S S
LINE R1 # R3
O] }_,_ — _,{‘}___ TIP
+ Vou " o slic
o @ e O e
[ | Lat008 L31008 P
m 7 L3000
O g e
LINE R2 !L R4
\
117

Figure 14 has the same electrical behaviour as the previous one but with lower cost.
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3.2.3. Multiline common protection :

These types of application (Fig.15 and 16)
decrease the cost of the protection per line.
The major drawbacks of these solutions are :

- The short circuit across all the lines when the
protection device fires.

- The current remaining through the protection

Figure 15 : Common protection for Slic with-
out integrated ring generator

—— - Vbat  +Vbat
LINE R1 i R3 PR A, 2
o— - il
| slic
1 - "‘MNT
‘ 13000
o—{_ RING
LINE R2 - 1

device after the surge is too high to allow its
automatic switch-off. This must then be effected
by a software instruction, e.g. power-down.

4. CONCLUSION

The wide range of protection devices on offer
from SGS-THOMSON makes an optimized
protection solution possible for every application.

Figure 16 : Common protection for Slic with
integrated ring generator
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ISDN INTERFACE PROTECTION

l: INTRODUCTION

The choice of a suitable protection device for an
ISDN line interface requires consideration of a
parameter which is not critical in analogue line
applications : the parasitic capacitance that the
device introduces. Because of the high data
rates used, parasitic capacitances must be
minimized in order to ensure correct signal
transmission. In particular, attention must be
paid to the capacitance imbalance in the line
which can cause considerable  signal
degradation. Such imbalance most frequently
results from the presence of common-mode
protection, in which the capacitance introduced
between each line and earth is frequently
unequal.

SGS-THOMSON has developed a complete
range of specific protection devices for ISDN
applications : the " TRIBALANCED
PROTECTION " TPIxx series.

Figure 1 : ISDN interface protection

C. Politano

These devices introduce only a minimum of
capacitance imbalance (30pF), which does not
affect the transmission performance of the line.

2. TRIBALANCED PROTECTION =
TPIxx SERIES

The wuse of TRIBALANCED protection is
mandatory under the following conditions :

- The bias voltage on line A and line B is
different (line A = GND, Line B = -Vbat)

- The protection is realized in common mode, as
illustrated in fig.1 (b).

In this case, two conditions must be satisfied :

1) Low capacitance from line to ground — No
signal attenuation

2) Good capacitance balance between line a and
line b — Good longitudinal balance on the line.

U INTERFACE |
OR }
S INTERFACE ‘

|

4

(a) FLOATING GROUND

= | ]
U INTERFACE \l
%* TPIxx OR ‘
z S INTERFACE
o

(b) ABSOLUTE GROUND REFERENCE

AN585/0393
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3. ISDN PROTECTION - PRODUCT
RANGE :

SGS-THOMSON offers  specific  protection
devices for ISDN interface protection. The
product range is given in fig.2, which shows that
this function is available with different package
versions.

Figure 2 : Tribalanced protection - product range

Discrete and monolithic versions are available, in
order to provide a wide choice of
cost/performance compromises.

Depending on the solution chosen, different
recommendations apply with regard to the
optimum configuration to use. Fig.3 illustrates
the  typical application schematic  for
TRIBALANCED PROTECTION. When the
discrete solution is used, three components per
line are necessary.

DISCRETE SOLUTION
(3 devices per line)

MONOLITHIC DEVICES

SOD15 / CB429

S08 / DIL8

HIGH SURGE CAPABILITY
75A 10/1000 msec

MEDIUM SURGE CAPABILITY
30A 10/1000 msec

SMTHDT58 / TPU58
SMTHDT80 / TPU8O
SMTHDT120 / TPU120

TPI8011P / TPI8012P
TPI12011P / TPI12012P

Figure 3 : Tribalanced protection - functional schematic

DISCRETE MONOLITHIC
SOLUTION SOLUTION
3 x SMTHDTXX / 3 x TPUxx TPIxx
O——9—0 O——+—0
RESR e T
N AV E
oo o 1 o

«» | OW CAPACITANCE LINE/GND s NO SIGNAL ATTENUATION

@ GOOD CAPACITANCE BALANCE LINE A/LINE B ®» GOOD LONGITUDINAL
BALANCE ON THE LINE
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. APPLICATION SCHEMATICS

ig.4 and 5 illustrate the use of tribalanced
rotection in a u-interface and an s-interface
aspectively. In each case there is the choice of
| discrete solution (SMTHDTxx or TPUxx) where

a high surge capability is required, or a
single-chip solution for low cost (TPIxx). Thus
cost and performance can be traded in a variety
of combinations. All of these components are
innovative and ideal for use in high-speed
transmission lines.

“igure 4 : Central office / PABX - U-Interface protection

ABSOLUTE GND REFERENCE

Figure 5 : NT1 = S-Interface protection

U INTERFACE S INTERFACE
R N
BAT42 ! ._E P, gc 1
! = ]
| BAT42 Q)(ﬂ swfore
o [ S S I
g8 ’ ’ | T
[=r L '
i >§ | |
[ - : . R
e J = &1
| t 1 %5 g sufore &
\ = |
| : »—fl Tt
S |
— !
FLOATING i—l smPs — ABSOLUTE GND
GND ] | — REFERENCE

5. CONCLUSION

Due to the sensitivity of ISDN to capacitance
imbalance on the lines, tribalanced protection
has to be used where common-mode protection

o7

M

SGS-THOMSON

of lines with different bias voltages is required.
SGS-THOMSON offers a wide range of devices
designed specifically for ISDN protection,
enabling this requirement to be satisfied.

3/3
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USE OF TRANSILS AS RECTIFIER DIODES

[ransils are diodes especially designed to
lissipate high peak power in avalanche
»peration. In direct conduction they have the
sroperties of very good conventional diodes (with
he possibility of handling very high surge
surrents) and perform as well as rectifiers.

In general, there could be a voltage surge due
sither to the power supply or to the load. Power
supply overvoltages can be clamped by means
of a Transil on the ac side : see fig.1.

Wherever possible, it is more attractive to use
Transils directly as rectifiers instead of protecting
separate rectifiers with Transils since the number
of components is reduced see fig.2. The
characteristics given in the data-sheets (lrsm,
forward voltage drop characteristic) enable
calculations to be made in this mode of
operation.

The following table gives the equivalence
between Transils and common rectifiers.

TRANSIL PGKE IN5635A |  1.5KE  BZW50
to
1N5665A
Case CB-417 DO13 | CB429 |  AG
Rating of Equivalent Diode (A) 1 1.2 3 6 |

Neither of these two methods protects against
overvoltages originating from the load.
Fortunately, a study of bridge rectifier operation
shows that it is sufficient to limit the voltage on

Figure 1 : The diodes are not protected from
overvoltages due to the load

the dc side to protect the bridge whatever the
origin of the overvoltage : see fig.3. In all cases,
a single Transil is sufficient to protect a single
phase or a 3-phase bridge rectifier.

Figure 2 : Mixed Solution which reduces the
component count. The 2 Transils work as
rectifiers

AN586/0393
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Figure 3 : A single Transil protects the rectifying components whatever the origin (power
supply or load) of the overvoltages

o
o =
+
* o)
>
| L -
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RELAY DRIVE PROTECTION

A fast switch-off in an inductive circuit causes
overvoltages and electromagnetic interferences
that can damage peripheral elements. When a
relay drive circuit is not protected, it is frequent
to find some contacts destroyed by the arc due
to the overvoltage or failed transistors after initial
use. Various solutions exist which limit the
voltage at the terminals of the switching circuit in
order to prevent any damage.

There follow some examples.
1. PASSIVE COMPONENTS
Resistive network, capacitor (circuit a, fig.1)

This is an efficient solution in many applications
but generates current peaks that can be
inconvenient at switch-on.

Unfortunately the current through the inductor
does not stop immediately at switch-off ; instead
it decays with a time constant L/R. This is a
disadvantage in some appilications, for example
a relay coil driver. The relay contacts will remain
closed for some time after the switch is opened
due to the current stored in the relay coil. It
would be desirable to speed up the current
decay rate while retaining the advantages of
recovery diode protection.

A solution is shown in fig.2, circuit C, in which a
Transil diode is put in series with the recovery
device. A much higher voltage is developed
across the diode-Transil combination than across
a single diode, thus accelerating the current
decay.

Figure 2 : Relay Drive Protection by :
b) Recovery Diode

Figure 1 : Relay Drive Protection by R.C. : -
Network c) Diode and Transil
@ ® ®
,
t L L D
AD
R R R .
L
. r 1 ;
A \L c A A
o L;HL % ,
2) TRANSIL

2. ELECTRONIC COMPONENTS
1) FAST DIODES AND TRANSIL

Standard protection which puts a diode in
antiparallel with the inductive load (circuit b,
fig.2) offers many advantages negligible
overvoltage at switch on (forward voltage of the
diode) reduced space, low price, good reliability
and negligible permanent losses.

AN319/0393

The Transil is an avalanche diode specially
designed to clamp overvoltages and dissipate
power in impulsive mode. It also offers the
possibility of considerable average power
absorption. It is available in different cases
covering a wide range of voltages (5 to 600V).
Moreover, all the necessary data to calculate
power parameters and to carry out temperature
evaluation (Zth, Rth, etc...) can be found in
technical notes. So the Transil is perfectly suited
to this application.

1/3
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In the case of a steady state power supply we
can consider three hypotheses :

- Circuit d (fig.3). This is an economic solution
which requires a unidirectional Transil only, but
the current released by the inductance goes
through the power supply and may affect the
ground points.

- Circuit ¢ (fig.2) and circuit e (fig.3). The
inductive discharge current only goes through
the LRD loop, thus is does not create
disturbances in the ground points. This is a more
expensive solution since two diodes or one
bidirectional Transil are necessary. In the case
of an alternating sinusoidal supply for low power,
circuits e and f (fig.3) are well suited to limit
inductive overvoltages.

3) COMPARISON OF THE CURRENT DECAY
TIME IN THE INDUCTIVE LOAD BETWEEN
THE RECOVERY DIODE AND THE TRANSIL
DIODE SCHEMATICS (fig.4)

The ratio to/t1 represents the reduction in current
decay time when a Transil is used.
1

M = 4 Vo Vo

Figure 4 : Current in the inductance at switch off :

Figure 3 : Relay Drive Protection by :
d) Unidirectional Transil
e) Bidirectional Transil
f) Bidirectional Transil

@
®

S

)
i

Vel is the voltage (measured) at the terminals of
the Transil when the load current goes through
it.

If we take VcL = Vcc, we limit the overvoltage to
a reasonable value and thus period t2
represents only 0.4 x t1. A correct choice of VcL
will reduce t2 to very low values and reach the
mechanical limit given by the relay.

g) Recovery diode circuit : current slowly decreases to 0.

. . -Ve©
h) Transil circuit : current decreases rapidly. (asymptote = —’%L)
Voo @
cc VCC
R
L
D
R Vee
2R
{
-
w1
n
Ve ® Vee

>
—
|
s
:nl_
*
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3. CONCLUSION

The Transil is a must in relay drive circuits. It
guarantees a reliable and efficient protection
while reducing the delay between the coil drive
turn-off and the contact release.

4. EXAMPLE OF APPLICATION : Calculation
and choice of a Transil

We wish to protect the transistor in figure 5 by a
Transil whose clamping voltage must not under
any circumstances exceed VcL = 85 V

The clamping voltage is given by :
VeL=Ver+ Rdlc

In the case of repetitive overload, the current is
small enough such that the Rq lc term can be
neglected. Thus VcL approximates to :

VoL = VBR

The calculation is therefore simplified, and the
Transil can be selected according to its thermal
resistance.

1) MEAN POWER DETERMINATION : Pav
A rough value can be obtained by assu

that ali the energy contained in the
absorbed by the Transil.
This is true when Ver >> Vcc.

12+24
45

Ing
HaVe 0] i
inauctance is

2
Pav =1 LI%= 1035 50=09 W
2 2
2) STAND OFF VOLTAGE SELECTION
The supply voltage varies between 9.6 V and
14.4 V.

The stand off voltage of the diode Vrm will be
therefore be greater than or equal to 14.4 V.

3) VcL DETERMINATION

From the data sheets we can see that for a low
current, VoL = VBR

4) Tj CALCULATION

Tj = Tamb + Pav X Rih = 50 + 90 = 140°C < Tj
max (150°C)

This value is consistent with the characteristics
of the BZW04- 61B Transil (F 126 case) but the
safety margin is somewhat low, so a device from
the 1500 W series is preferable as a first choice.

1.5 KE 75CP (CB- 429 case) Vg max = 82.5V,
Rin=75C/W, VRu=64.1V>14.4V

Tj=50 + 68 =118C Tjmax=175C

5) TEMPERATURE CORRECTION

Voltage at 118°C is :

VeL (118°C) = VoL (25°C) [1 + aT
[1+10.5x 10-4 (93)] 82.5 = 90.5 V

This value is too high.
6) DEFINITIVE CHOICE

1.5 KE 68CP :

VR max = 748 V, Vam = 58.1 V > 14.4 V
VCL (118°C) = 1.098 x 74.8 = 82.5 V

= 1.5 KE 68CP is suitable.

(118 - 25)] =

2V ¥ 20%

>
")

Repetitive
f=50Hz

Tamp Max 50°C

THOMSO

ELECTRONMICS
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TRANSISTOR PROTECTION BY TRANSIL

B. Rivet

1 - INTRODUCTION

In a large number of applications, we find the Veu lclamping voltage
circuit in FIG.1 where a TRANSIL is used to VeR breakdown voltage

protect a switch which controls an inductive load.

The switch can be a bipolar or a MOS transistor. rd equivalent resistance

The purpose of this paper is to calculate the
dissipated power in the TRANSIL and the pulse 3 - CURRENT IN THE TRANSIL

current duration. We can express the current i through the
TRANSIL by the following formula :

Figure 1 : Basic Diagram .
i:{lp+ @qm—':—— Vee ]exp (—rxt/L)

+[ s Vermin = Vo J
r
Lr
| f— H Ip is the current through the coil when the
( — o :‘ transistor switches off. FIG.3 shows the current
variation versus time.

Figure 3 : Current Waveform

2 - CIRCUIT MODELLING

When the switch turns off we use the equivalent I
circuit represented in FIG.2

The worst case is to consider VcL = VBr min.
This hypothesis will be used in all formulae. = .
Voebr | - O~
r

Figure 2 : Equivalent Circuit

A t1 can be calculated by
Vee . d
= : Vel [

i - \
B Vs min ‘{cc
Ip VTV TR ] }

Vel=Vbrmin

L
t /m”( Var Min — Voo + I Ip

AN587/0393 _ 1/2
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4 - TRANSIL POWER DISSIPATION

We can consider two cases, single pulse
operation and repetitive pulse operation.

a) Single pulse operation

In this case, in order to define a TRANSIL we
need the peak power Pp and the pulse current
standard duration tp.

Pp is given by
Pp= VBR min x IP

If we approximate the pulse current with a
triangle the standard exponential pulse duration
tp is calculated by the formula :

Vism min — Vi, j

to= —(1-4L/2’)X'”[vsﬁmin* Ve + 1 lp

The energy in the TRANSIL can be expressed

by :
W:(VBR rr;inx L]X

VBH min — VCC VBR min — Vcc
lIp+|——=|In| ———7F7=—
r Veemin — Ve + 1 lp
L \ J \ H

When r tends to zero we find :

Ver min
- P A= LU
W=1/2 Llp [VBH min — Vm]

b) Repetitive pulse operation

In  repetitive pulse operation the power
dissipation can be calculated by the following
formula.

P FX[VBR mrln X LJX

Io+ VBR min — Vcc In VBR min — Vcc
P r Vesmin — Ve + 1 Ip

When r tends to zero we find :

Vs;qnin
— 2 | YBRTTL
P=1/2 LFlp [VBH in—v J

Where F is the switching frequency.

2/2
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5 - EXAMPLE OF APPLICATION

A typical application would be a switched coil
supplied by a battery. The different parameters
of the application are :

Vec=14V L=10mH r=30Ohms Ilp=4A

TRANSIL : 1.5KE360 VBRmin = 34.2V (cf data
sheet)

a) Single pulse
We find

Pp=342x4=136.8W

tp= 2x3

_—1.4><10><10‘3/
342-14+3x4

34.2x 14 ]

b =1.08 ms

The data sheet gives Pp =~ 1500W for
tp = 1.08ms, so the 1.5KE36P can be used in
this application.

b) Repetitive pulse operation
The switching frequency is equal to 10Hz so

-3
P=1O><34'2X10X10 «

4, [342-14) T342-14
3 342-14+3x4

P =980 mW

Rth = 75°C/W and Tj max. = 175°C
So Tj = P x Rth + Tamb.max.
With Tamb.max. = 50°C we find :
Tj=0.98 x 75 + 50 = 123.5°C < Tj max

So we can also use this TRANSIL in repetitive
pulse operation.

SON
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PROTECT YOUR TRIACS

In most of their applications, triacs are directly
exposed to overvoltages transmitted by the
mains. When used to drive resistive loads
(temperature reguiation), it is essential to
provide them with efficient protection.

WHY PROTECTION ?

In a typical circuit (figure 1), an overvoltage
superimposed on the network voltage can turn
on the triac by exceeding its avalanche voltage.

Figure 1 : Typical Circuit.

By P. Rault

Under these conditions, because of its internal
structure, only a part of the triac is effectively
turned on and it can thus withstand only very
low di/dt. This explains the considerable danger
of damage to the component when used to drive
purely resistive loads. In reality, the di/dt when
turning on can, in this case, reach very high
values (> 100 A/us) since only the inductance of
the connections limits the rate at which the
current can increase.

The triac is directly connected to the distribution network : risk of damage

+ S

accidental A
overvoltage

O

7
at zero
— voltage
G

Triggering

——O

Control

WHAT WE PROPOSE

The principle of the protection which we have
studied consists of turning on the triac by the
gate as soon as the voltage across it exceeds a
certain value (figure 2), thus ensuring a high
level of safety. To do this we use a bidirectional
TRANSIL diode whose current/voltage
characteristic is shown in figure 3.

When the voltage applied to the triac reaches
the VBR voltage of the TRANSIL, the latter
conducts, producing a current in the triac gate
and turning it on (figure 4). The triac continues to
conduct till the half cycle current passes through
zero (figure 5).

AN328/0393

Figure 2 : Protection of the Triac by a Bidirectional
TRANSIL Diode.

The Triac is turned on by gate current (i) as soon as
voltage A2 exceeds the voltage Ver of the TRANSIL.

1/4
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Figure 3 : Voltage-current Characteristic of a TRANSIL Diode.
Ver Specified at 1mA (tolerance 5 or 10%)
Ve limitation voltage is given for a high Ipp current level (from several amperes to several
tens of amperes, depending on the type).

- VgR

+ Current

PP

+VgR

PP

Voltage

Figure 4 : Characteristic of the TRIAC + TRANSIL Assembly. Case of a 600V/12A triac protected
by a 440V TRANSIL diode (the dotted line gives the characteristic of the triac alone)

Current (mA) 4
Current in the
turned on triac
1
30 This current flows .
trough the gate
20+ / s
10+ ‘
=600 V =400 V ammmm T
. - S 0 0 v v ad
,,j,,_ - +440V  +600 V
" Transil  Triac
~ 10 v
< BR  Vpwm
. +20
T30

Triac
avalanche
zone

Voltage (V)
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Figure 5 : Behaviour of a Triac Protected by a TRANSIL Diode (the triac is turned on by the gate at the
beginning of the overvoltage and continues conducting through the rest of the half-wave)

A
b ItRiac

(N7 SGS-THOMSON 5/4
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THE ADVANTAGES OF THIS SOLUTION

- The triac will always operate within the
voltage limits given by the manufacturer
(VDWM) and thus far from the avalanche
zone.

- Not much power is dissipated in the triac
during the disturbance before the turn-on,
the dissipated power is localized in the
protection component (the TRANSIL is
made for that !).

The triac is turned on by a gate current which
will ensure optimal di/dt conditons.

THE RESULTS

We have carried out tests with repetitive
overloads (1Hz) under various conditions :
Exponential shock waves of about 1ms,
calibrated in voltage (up to 2000V) and
controlled in di/dt (500 A/us max).

The tests were carried out with steep-edged
voltage pulses (dV/dt > 1000 V/us) and also
with gradual slopes (< 50 V/us).

All these tests were successful : zero failure.

SELECTION OF THE TRANSIL DIODE
REQUIRED FOR PROTECTING A TRIAC

VOLTAGE : Vr

Obviously the triac associated with the TRANSIL
diode should not be turned on by the maximum
mains voltage. An additional safety margin
should be given to prevent untimely turning on
by the small voltage spikes, often repetitive,
which are always present on a "normally"
disturbed mains line.

Vg > Vmains x V2 + safety margin.

In the absence of accurate specifications, add
20% for the safety margin.

Example : 220V network :
V> 220 V2 + 20% = 375V

POWER

The TRANSIL only conducts when turning on the
triac (t = 1us).

The current during this time can reach very high
levels (several tens of amperes) in the case of
disturbances with steep edges (> 1000V/S),
however the dissipated power remains well
within the capability of TRANSILS.

The BZW 04(400W/1ms) is suitable for all cases.

44 57 SGS-THOMSON

PRACTICAL EXAMPLE

Drive circuit for a 2kW heating element on 220V
mains (figure 6).

The BZW 04.376B type TRANSIL perfectly
protects the BTB 16.600B triac
(Vowm = * 600V).

The 100 Q resistor, R, between the gate and A1
is not absolutely indispensable, but it preserves
the dV/dt characteristic of the triac which would
be reduced (by about 20%) by the junction
capacitance of the TRANSIL between anode
and gate.

Figure 6 : Practical Example of the Protection of
a 12 or 16A Triac against Overvoltages

2kw

o— L

220V BTB 13{600 B

o BTA 12600 B

Control
R =1000

O.__
CONCLUSION
With the protection circuit proposed, the triac
always operates under perfectly defined
conditions in case of overvoltages :
- The voltage remains limited to the

maximum specified for the triac
- Turn-on is ensured by a gate current.

This circuit, which we have tested in a number
of different setups (different lads, high amplitude
overvoltages, disturbances of long duration,
etc...), enables a considerable increase in the
reliability of circuits wusing triacs and is
indispensable for driving resistive loads on highly
disturbed networks.

MICROELECTRONICS
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PROTECTION STANDARDS
APPLICABLE TO AUTOMOBILES

A. Bremond

1 - INTRODUCTION :

A growing number of sensitive electronic units The objective of this paper is to list all these
can be found in motor vehicles. Unfortunately disruptive factors and to suggest appropriate
the presence of electrical disturbances threatens protection devices.

their reliability.

Figure 1 : Electronic modules in a car

DASHBOARD

AIR CONDITIONER ALARM MOBILE

PHONE
TRANSMISSION

IGNITION

INJECTION ANTIROLL

MIRROR DOOR LOCK

WINDOW LIFT
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Il - GENERAL INFORMATION :

1.1 Simplified diagram of an automotive electrical circuit

1.2 Coexistence of electromechanical engineering
with electronics :

Fig. 2 shows that the electrical system of a
motor vehicle contains some electromechanical
engineering which generates disturbances
(alternator, ignition system, starter, relays etc...)

Figure 2 : Automotive electrical diagram

and some electronic equipment affected by
these disturbances (instrument computer,
injection unit etc...). The role of the protection
devices will be to ensure the smooth coexistence
of both.

STARTER
STATOR —
Plor—1
0—0/
- ,(37\ LIGHTS
&
0?' ——oO O—®—;l77
ROTOR
00N
UUTTU
REGULATOR | J
____________ 1 _'D
GENERATOR ' SENSOR
ELECTRONIC MODULES
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Il - ORIGIN AND WAVEFORM IIl.1 Disconnecting inductive loads :

PARAMETERS : . . . .
Disconnecting an inductive element causes a

Electronic units receive the disturbances through high inverted overvoltage on its terminals.

the various cables which are connected to them.

They are defined by the ISO/TC 22 standards

and described in appropriate technical notes

issued by the various motor vehicle

manufacturers.

Figure 3 : Shape of test pulse 1 (disconnection of Inductive Loads)

’ 12
t3 | 7
12V-_T
> 1
10%
-100V ref OV
* 90%
vTIr) |
(I T
1

T = 2 milliseconds
Tr = 1 microsecond
Ri = 10 ohms *
t1 = 5 seconds
t2 = 0.2 second

t3 < 100 pus
* Internal series resistor of the surge generator.
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111.2 Sudden power cut off in the main circuit :

After the battery supply circuit is cut by the
ignition key, the ignition circuit contines to
release disturbances until the engine stops
rotating.

Overvoltages are generated by switching the
power supplied by electric motors acting as
generators, e.g. the air conditioning fan. Their
amplitude is increased by the absence of the
filtering which would normally be carried out by
the battery.

Figure 4 : Shape of test pulse 2 (Sudden Interruption of Series Current)

11
T
Tr| !
: 90%
+100V ref 12V
v
10%
12V —
> t
12
T = 2 milliseconds
Tr = 1 microsecond
Ri = 10 ohms
t1 = 0.5 to 5 seconds
* t2 = 0.2 second
48 (57 SGS-THOMSON
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111.3. Switch bounce : and inductances, resulting from switch rebounds,

. . generates sets of disturbances.
Power cut-off in the supply network capacitances

Figure 5A : Shape of test pulse 3A (switching spikes)

t2 3
t T = 0.1 microsecond
12v T /1 ] /1, Tr = 5 nanoseconds
| / : 10% -
Ri = 50 ohms
t1 = 100 microseconds
t2 = 10 milliseconds
150V ref 12V -
t3 = 90 milliseconds
i 90%
Tr ,__5
T
t1

Figure 5B : Shape of test pulse 3B (switching spikes)

1
.
Tr T = 0.1 microsecond
T’“h n Tr = 5 nanoseconds
] 90% Ri = 50 ohms
‘ t1 = 100 microseconds
t2 = 10 milli d
100V rof 12V milliseconds
t3 = 90 milliseconds
| 10%
12V _l.J \_J ]
Pl — t
2 13
SG 5/8
[YI Mﬂ@?
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111.4. Activating the starter :

When the starter circuit is activated, a voltage
drop occurs in the supply source.

Figure 6 : Shape of test pulse 4 (starter motor engagement disturbance)

\%
+12v T = 130 milliseconds
[ Ri = 0.01 ohm
s Tr = 10 milliseconds
j 6'3} ‘ t1 = 10 milliseconds
k ‘ | t2 = 100 milliseconds
,J, ’ L [ ¢ Tf = 10 milliseconds
| Tr |t t2 t |
— T —
11.5. Load dump : During this load dump, the voltage on the

. - alternator terminals increases rapidly. The length
This happens when the battery is disconnected o this disturbance depends on the time constant
whilst being charged by the alternator. of the generator excitation circuit.

Figure 7 : Shape of test pulse 5 (load dump)

T
Tr R
90%
\ ‘}[ Tr < 10 milliseconds
‘ Ri = 2 ohms
+80V ref 12V] T =300 ms
] T -
68 (N7 SGS-THOMSON
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111.6. Power cut off in the ignition coil :

This disturbance occurs when the ignition
contact is cut off.

Figure 8 : Shape of test pulse 6 (ignition coil current interruption)

13 .
12V
t T = 300 microseconds
Tr = 60 microseconds
‘ Ri = 30 ohms
-300V t1 = 15 seconds

t2 = 1 second
t3 < 100 microseconds

1I.7. Alternator magnetic field decay :

This negative overvoltage appears when the
magnetic field of the alternator disappears (when
the engine stops turning).

Figure 9 : Shape of test pulse 7 (alternator field transient at engine stop)

\H 13
12v—|_

\ t
/ 10%

I T = 100 milliseconds
] Tr = 5 to 10 milliseconds
-80V ref OV | Ri = 10 ohms
‘ t3 < 100 microseconds
| * 90%
Tr
T
Lyr $53THOMEON .
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111.8. Regulator failure :

This type of problem can cause the output
generated to be permanently too high, perhaps
greater than 18 V.

111.9. Starting aid :

In certain cases, when new motor vehicles have
been stored over a long period (eg. sea
deliveries, when starting takes place at low
temperatures, etc...,) using another source of
energy other than that of the vehicle becomes
necessary.

The most common procedure is the use of two
standard 12 Volt batteries paralleled with that of
the vehicle. The overvoltage estimate is 24 Volts
(or -24V in the case of an inverted connection).

H1.10. Miscellaneous :

Motor vehicles can be subject to other sources
of disturbances, such as :

- the connection to a diagnostic unit.
- electric soldering.
- paint electrostatic tension.

- HF rays generated by tranmission equipment.

IV - ANALYSIS OF THE VARIOUS DISTURBANCES :

_ ORIGIN DURATION ] VOLTAGE ENERGY FREQUENCY
Disconnection {
of 2ms -100 V 23] Frequent
inductive loads
Power cut-off i
in 2ms +100 V 23] Frequent
the main circuit
Switch bounce 0.1sx 10 +100 V 50j x 10 Frequent

-150 VvV
Starter 130 ms - At every start
engagement
Load dump 300 ms + 80V 50 j rare
—

Ignition 300 s -300V 0.003j Frequent
Alternator
magnetic 100 ms - 80V 02 j At every stop
field decay
Imperfections
at Continuous + 18V - rare
regulator level
Starting aid % Several minutes 24V - rare

V - CONCLUSION

Table IV show.s that we are confronted with 5
types of disturbances :

a/ Positive impulsive overvoltages

b/ Negative impulsive overvoltages

8/8
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c/ Positive continuous overvoltages
d/ Negative continuous overvoltages
e/ Impulsive voltage drop

The goal of protection circuits is to prevent
destruction due to these disturbances.
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AUTOMOTIVE APPLICATIONS(CLASSICAL TOPOLOGY)

1. INTRODUCTION

A. Bremond

general method of choosing the components to

. . . ) suppress the surge effects on automotive
This paper describes a protection schematic modules.
based on discrete components, together with a
Figure 1 : General Protection Topology
+
lo Im |
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! D o
| Zuw
; 23 |
VBaL P C Q ‘
0o |
w i
|
O |
- |

2. GENERAL PROTECTION SCHEMATIC :
2.a Positive impulsive overvoltages :

This type of overvoltage is clamped by the
protection component P at maximum voltage
VcL. Resistance Rs limits the dissipated energy
in the  protection  component  without
compromising the clamping function.

2.b Negative impulsive overvoltages :
There are two ways to limit these :

- Without diode D : the protection component
operates as a rectifier diode and clamps the
voltage at the unit terminals to approximately
1V.

- With diode D : the diode is reverse-biased and
therefore protects the unit.

AN554/0393

One important thing to take into account is the
peak reverse voltage limit of D. VRrm = 400V
seems a good compromise (see curve N° 6 of
the ISO/TC22 standard).

2.c Positive continuous overvoltages :

During this phase, the protection component
must be in the stand- by phase (very low current
passing through the component).

2.d Negative continuous overvoltages :

This protection is achieved by diode D which is
reverse -biased.

2.e Impulsive voltage drop :

During this phase, the unit is fed by capacitor C
while diode D prevents C from discharging into
the battery circuit.

1/5
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3. THE CHOICE OF COMPONENTS :
3.a Diode (D)

The following parameters will constitute the
selection criteria :

- The average current used by the electronic
module.

- The maximum repetitive peak reverse voltage
VRRM

- The maximum ambient temperature Tamp.
The following inequality must apply in all cases :

Tamb + Rth P< Tj max
where
P = V1o Ir (AV) + rd I2+(Rus)

Rith = thermal resistance (Junction - ambient) for
the device and mounting in use.

3.b Resistance (Rs)

Its presence allows a "size" (and thus cost)
reduction of the protection component.

Its value is a function of the following elements :

Vbat min lowest battery voltage which is
specified in the technical note issued by the

manufacturer.

Vec min @ minimum voltage needed for the
electronic unit in operation.

lcc max maximum supply current of the
electronic module.

The maximum value of Rs will be :
Rs max = (Voar min - Ve min)/lcc max

3.c Capacitor (C)

Its role is to make sure that the voltage at the
terminals of the electronic unit is greater than or
equal to Vcc min while the starter circuit is
active.

Its value depends on :

Vbat : voltage across the battery before the
disturbance

Vce min : see par. 5.b

T @ length of the disturbance (130 ms: see
application note 4.1, paragraph 111.4)

2/5
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The minimum value of C will be :
Cmin = (130 * 10%/Reg)/In (Voo min/Viay)

with Req = equivalent resistance of the electronic
unit

Req = Vcc min/lcc max
3.d Protection component (P)

- How it works :

Figure 2 : Transil Behaviour

v
' A

P

VBal

B
VCL
Vea —/ \_
' t
|
lep C
lpp/2

tp

A : Disturbance
B : Voltage across the protection device
C : Current through the protection device

The role of the protection device is to suppress
the destructive effects of the surge (Fig.2a), the
most agressive being the load dump impulse.

To achieve this, the TRANSIL clamps the spike
at a maximum value VcL (Fig.2b). A surge
current flows through the suppressor during this
phase (Fig.2c).
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4. THE CHOICE OF THE PROTECTION DE-
VICE

4.a Parameters to take into account

To choose the TRANSIL we have to know the
surge parameters and the  application
requirements.

- Surge parameters

The' surge is defined by the peak value Ip and
the duration tp of the current wave flowing
through the protection device during the
clamping.

As shown in the ISO/TC22 standard the most
energetic impulsive disturbance is the load dump
surge. Most car manufacturers recommend the
SCHAFFNER NSG 506 generator to synthesise
this wave. See fig.3.

Figure 3 : Equivalent circuit of Schaffner generator

15 Q 05 Q
= > Y

{ DEVICE OR
Ve \ 350 # MODULE TO

! . T BE TESTED

‘ 47mF L}J 5uF

o | \ &
This circuit allows us to determine the

parameters of the current wave seen by the
TRANSIL.

The peak current lp is equal to :

Ip = (Ve - Veu) / (Ra + Rs)
Where

Vp = Peak voltage of the surge (+ 80V)
VL = Clamping voltage of the transil

Rg = Series resistance of the generator (2
Ohms)

Rs = Series resistance of the module to be
protected (see chapter 3.b)

For example with Vp = 80V, VcL = 40 V and
Rs = 0 Ohm, we have lp = 20A

Figure 4 : Current pulse duration versus Vp
and VcL

tp (ms)
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The curves of figure 4 give the duration tp of the
current wave in the TRANSIL during clamping.
This parameter depends on the peak voltage Ve
of the surge and on the clamping voltage VcL of
the protection device. For example with Vp =
80V and VcL = 40V, tp = 27.5 ms.

- Application requirements
Three values are necessary :

- The maximum operating voltage, which is the
greatest battery potential. Often the car's
electrical equipment has to withstand two battery
voltages (due to starting aids: see 1SO/TC22
standard). These parameters define the
minimum stand off voltage Vrm of the TRANSIL.

- The minimum destructive voltage, which is the
voltage value over which the device will be
destroyed. This limit determines the maximum
clamping voltage Ve of the protection device.

- The maximum ambient temperature Tamb that
would decrease the power dissipation capability
of the TRANSIL.

K 3/5
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4.b Choice of the protection device

The choice of component is made with the help
of the parameters tp, Pp in the curve Pp = f(tp)
from the "PROTECTION DEVICES" data book.

Figure 5 : Peak pulse power versus exponen-
tial pulse duration (1.5KE, 10V < VBr < 250 V)

Pp (W) Tamp = 25°C

105’\

N

10* \ '

" \T\
102 j N
tp (ms) expo
10 e .
0.001 0.01 0.1 1 10 100

If the operating point defined by tp and Pp = VcL
* Ip is on or below the curve, the TRANSIL can
operate in the application at 25°C of ambient
temperature.

4.c The ambient temperature effect :

Component characteristics are given at an
ambient temperature of 25°C (die temperature
before clamping action). The following chart
shows the effect of junction temperature on the
power suppression capability.

Figure 6 : Allowable power dissipation versus
junction temperature

This curve gives the derating to be applied to
the peak power capability of the protection
device according to junction temperature.

The second temperature effect is the shift of
VBR.

Ver (at T) = Ver (at 25°C) * (1 + ar (T-25))
Where ar is the temperature coefficient of Var.
4.d Calculation of clamping voltage VcL

The clamping voltage VoL can be estimated as
follows :

Vei = Var max + (Rd IP)

Where Rd is the dynamic resistance of the
TRANSIL

Table 1 - Typical Rd for wave of tp = 30 ms at
25°C

BZWO04 | P6KE | 1.5KE | BZWS50 |LDP24AS]
P23 | 30P | 30P | 22
Rdtyp| 12 | 075 | 035 | 015 | 012
(L)

5 - EXAMPLE :

A / Disturbances

The load dump is the most agressive
B / Battery voltage

The electronic unit will have to function with a
battery voltage of 11 V.

C / Ambient temperature

Pp (Ti) / Pp (Tj = 25°C) L 7 Tamb = 85°C
100% -~
B \,l [1 ]! | D/ Electrical characteristics
~ N S of the module
N Table 2 - Module characteristics
50% | N |PARAMETERS Vee lec
I E)ESCRIPTION Supply voltage Supply current
[L [MIN 8 ;
i i TYP 12 400
[ —— Tj initial (°C) 1 MAX | 32 600
0% RN \ [UNIT 4 Vol
0 50 100 150 200 | olts mA
4/5 SGS- M
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E / Analysis E/5 Conduction time
E/1 Calculation of Rs max tr = 30 ms
Rs max = (Voat - Vce min)/lcc max E/6 Choice of the TRANSIL

R =(11-8)/0.6 = 5 Oh
s max = ( 106=5 ms Table 3 - Transil characteristics

E/2 Diagram T TYPE |POWER CAPABILITY (tp = 30 ms) |

Figure 7 : Application Diagram ate5C | at8s5C |
BZW04 60 W l asw |

P6KE 80 W | 64 W %

1.5KE 200W | 160W |

Rg = 20 Rg=50 EW*"O 700W | 525W |

LDP24A 1980W | 1800W |

1
l
1

E/7 Conclusion

VG = 80V | MODULE
] \ Diode BZW50-22 is an efficient protection device
B ‘ within the 85°C temperature range, and the VoL
© L max is given as follows :

Ver (85°C) = Ve (25°C) x (1 + ar(85-25))

=29.8* (1 +9.6 * 10-4 * 60)
E/3 Peak current =31.5V

Ipp = (Vo-Veo)/(Ra+Rs) = (80-32)/7=6.9A VoL (85 °C) = Ver (85 °C) + Rd lp

E/4 Peak power =315+ (0.15"6.9)

=325V
Pp=VcoL*lpp=32*69=221W 325

7 SGS-THOMSON 5/5
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AUTOMOTIVE PROTECTION
WITH THE RBOxx SERIES

1. INTRODUCTION

The harsh electrical environment in automobiles
poses problems for the electronic modules
present. Even in normal operation, large positive
and negative overvoltages due to switch bounce,
ignition coil switching and other phenomena are
a potential cause of destruction. An additional
hazard is the possibility of supply reversal,
perhaps caused by faulty wiring. Another danger
is the "load dump" effect, caused by battery
disconnection while the engine is running. This
causes the energy stored in the alternator coils
to manifest itself as an 80 V transient lasting
around 300 ms : lethal to semiconductor circuits.
See application note 4.1 : "Protection standards
in automotive applications" for more details.

Figure 1 : Classical protection circuit

C. Cytera

Protection is therefore required, which can be
centralized or distributed. Centralized protection
attempts to suppress disturbances at their
source, for example crowbar devices at the
alternator to counter the load dump effect.
Distributed  protection aims to dissipate
disturbances at their destination. Components
performing this function are present in the
electronic modules themselves and are thus
relatively numerous. The RBOxx (Reversed
Battery and Overvoltage) series of protection
devices from SGS-THOMSON has been
designed to reduce this distributed protection
component count.

VBat

ELECTRONIC
MODULE

|

HIH

2. CLASSICAL DISTRIBUTED PROTECTION

The circuit shown in fig.1 protects the module
against battery reverse as well as impulsive and
continuous overvoltages, both positive and
negative. In addition, overvoltages generated by
the module are prevented from reaching the car
supply network. Rs, in cases where it can be
used, limits the power dissipated in the
protection device P. Note that diode D is used in

AN555/0393

reverse-bias to block negative overvoltages, so
its peak reverse voltage limit (VRRM) must be
taken into account.

Motor driver protection is complicated by the
presence of transistor circuits which control the
direction and magnitude of current flow through
the motor. A bidirectional clamping device needs
to be added in order to ensure protection of both
halves of this circuit. See fig.2.

1/3
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Figure 2 : Motor driver protection with discrete components

FILTER

BATTERY
i d

PROTECTION
COMPOMENTS

The NPN transistors supplied via D1 are
protected in the classical fashion already
described. The PNP devices are connected
directly to the car supply network and are
protected as follows :

- Positive surges : overvoltage is clamped by T2
with D1 forward- biased.

- Negative surges : These are clamped by T1
with T2 forward - biased.

Three components are thus required per motor
driver, representing significant component and
area cost.

3. DISTRIBUTED PROTECTION WITH THE
RBOxx FAMILY

The RBOxx devices integrate all the protection
functions required by car electronic modules :
see fig.3.

23 ﬁ SGS-THOMSON
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Diode D1 protects against a reversed battery,
while the "Transil" clamping device T2
suppresses positive surges. Negative surges are
blocked up to the breakdown voltage of the
bidirectional clamp T1. Larger negative surges
are suppressed by T1 in avalanche breakdown
in series with T2 forward-biased. Fig.4 shows the
basic application of the RBOxx.
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Figure 4 : RBO basic application

| PROTECTED |
o2V

2

SENSITIVE
SEMICONDUCTOR

CAR SUPPLY NETWORK

Il —

Note that as the voltage across D1 is clamped
by T1, the VRRM of the diode is no longer a
concern. The clamping voltage is the same as
that of T2, given by the yy digits in the part
number of the form RBOxx-yy. The xx digits
indicate the average forward current between
pins 1 and 3.

Two devices are available at the time of writing :
the RBO08-40 and the RBO40-40. The latter
device is specifically designed to protect against
"load dump" surges due to the greater power
capability of T2, while the RBO08-40 is adequate
for suppressing the other overvoltages present.

The presence of T1 makes possible an elegant
solution to the motor driver protection. The
RBOxx replaces the three protection
components shown in fig.2 and protects the
motor driver circuit in the same way.

4. CONCLUSION

A car power supply network is often
contaminated with voltage surges potentially
damaging to the semiconductor circuits present.
The SGS-THOMSON family of RBOxx protection
devices enables full protection from these surges
with the minimum component count.

(N7 SGS-THOMSON 33
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CHOOSING AN

ITAxx REQUIRES A SYSTEM APPROACH

INTRODUCTION.

Destined for the protection of data transmission
lines, each one of these components
corresponds to a particular  application.
Therefore, one no longer chooses an ITAxx -
type protection as he did a Transil diode. In order
to accurately select the correct component, one
must take into account the entire system and
analyse the following points:

* against what type of disturbances do we want
protection?

*

what Transil array configuration do we need
(number of I/O, voltage of the line signal)?

* what type of interface circuit are we protecting,
and what are the destruction limits?

CH - Politano

Once this step is done, the only thing left to do is
to define the adapted Transil array. To help the
user, a detailed description of the characteristics
and the functioning mode of the ITAxx arrays is
required.

1) The protection level of the ITAxx :

The protection of electronic and computer
systems against ESD and EOS disturbances is
regulated by numerous standards, such as
IEC801-xxx, Mil Standard, etc. Within one
standard, the protection levels change in function
of the application.

CENTRAL

SUB-SYSTEM

DATA
AQUISITION

SENSORS

UNIT

NETWORK

MOTOR
VALVE

AN588/0393
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SGS-THOMSON's objective in developing this
range of Transil arrays (ITAxxx) was to propose
solutions that correspond exactly to these
demands (see Annex 1: Applicable Protection
Standards ...). These components are designed
in order to protect against over-voltages resulting
from ESD or EOS that disturb data transmission
lines and for which the characteristics are stated
below:

- ESD discharges have very little energy.
However, they are very rapid (5/30 ns waves)
and present very high voltage peaks,
around 15 KV. The component must assure an
efficient protection in dynamic behavior. Low
clamping voltage levels (VoL < 30 V) must be
maintained in the presence of very fast
transients with rise times such as 10A/ns. In this
case, the performance of the protection device is
not linked to the silicon but to the structure of the
connections and the track lay-out of the
PC board.

Figure 3 : Protection Against ESD

- The EOS are longer over-voltages (1.2/50 us
waves) with voltage peaks of 500 volts to 1 KV.
Because these disturbances are
powerful, the protection device must be able to
dissipate the power in the silicon in order to
guarantee low clamping voltage levels.

2) ITAxx, a reliable protection against ESD :

It has been shown that in the presence of
ESD-type disturbances, standard protection
devices (axial and even SMD diodes) only
guarantee a protection level of about a few
hundred volts. We still find at the lead
level of the sensitive component to be protected
the clamping voltage (Vcl) to be 10 to 30 volts,
and especially an over-voltage created by the
parasitic inductances (Ldi/dt) which can reach
several hundreds of volts. Figure 3 illustrates this
behavior.

CONVENTIONAL PROTECTION.

DEVICE
70 BE
PROTECTED

LINE

EQUIVALENT CIRCUIT IN DYNAMIC
BEHAVIOR.

DEVICE
70 BE
PROTECTED

IV = VcL + 2 * Ldi/dt

L : Parasitic
Inductance .
LINE = VCL : Clamping
Voltage .
=V :Résidual

overvoltage.
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Aware of this problem, the manufacturers of
interface circuits have proposed components
with auto-protected 1/O’s up to 1 to 2 kV. But
in the case of long lines which are heavily
exposed to disturbances, this precaution is not
enough and, therefore, requires the use of
specific ESD protection devices.

The ITAxxB3 and ITAxxU3, which offer 8-transil
functions in an SO 20 package, have been
especially designed for this application. The
internal wiring is based on a 4-point structure
which allows the isolation of the input from the
output, guaranteeing a reliable protection with
clamping voltages less than 30 volts. This
assures a real protection of the line interfaces.

Figure 4 : 4 - Points Structure (ITAxxB)

In order to achieve such performance from these
components, some recommendations about
PCboard mounting must be given.

Figure 4 shows what type of lay-out must be
used in order to take advantage of the 4-point
structure of the ITAxxB3 and ITAxxU3. With this
configuration, each data line passes through the
protection device. In this case, it acts as an
interface between the cable and the circuit to be
protected and guarantees an isolation between
its inputs and outputs.

The ESD wave is deviated across the input of the
protection device. Therefore, the circuit to be
protected is no longer exposed to the Ldi/dt
generated by the parasitic inductances of the wiring.

= VCL : Clamping Voltage.
m V: Residual Overvoltage.

3) The ITAxx, an efficient protection against
EOS :

Due to their monolithic structure which allows to
optimize the active surface of the silicon, these
products have a dissipation capability equal to
that of discrete components. These devices can
be considered as real protection against

industrial disturbances (EOS) of the 1.2/50 psec
type by guaranteeing clamping voltages at high
currents well under the maximum ratings of line
interface circuits.

For example, these characteristics (VcL, lpp) are
given for several part types in the table below:

(N7 SGS-THOMSON 39
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Device VBR Ipp max VCL @ Ipp VCL @ Ipp
8/20 usec 8/20 psec 8/20 usec

ITABV1U3 6V1 40 A 10V at 10 A 12Vat25A
ITA6VIM3 6V1 40 A 12Vat10A 14V at25 A
ITA18B1 18 40 A 25V at 10 A 28Vat25A
ITA25B3 25 40 A 31Vat10A 36V at25A

Note that the maximum dissipation capability is
equal to lpp = 40 A @ 8/20 psec for all
configurations no matter what the voltage is.
The objective is to meet the protection standards
concerning industrial disturbances applied to
data transmission lines, which require to
withstand the same level of energy no matter the
application. This is reflected in the standard
IEC801-5.

4) The choice and use of the ITAxx :

All of the ITAxxx monolithic arrays have been
developed with the same basic concept of the
integration of uni-directional functions, for
uni-directional as well as bi-directional products
(see Annex 2: Product Range - Configurations).

The uni-directional products (ITAxxU series)
are achieved with a network of common-anode
Transil which is similar to the discrete solution
lay-out.

The bi-directional devices (ITAxxB series) are
created with a network of common-cathode
Transil which require special attention for their
usage.

Figure 5 below explains the functional schematic
diagram obtained with a bi-directional Transil
array (ITAxxB series).

Figure 5 : The use of a Bi-Directional Transil Array (ITAxxB series)

Wiring Principle.

I —— Line1 e \d
. —P—To1
/{ngm,. I B il N 4/{/{// Line2 e —e
N ' T4 ° °
Ligne1 o N l ouT o (] 4
Ligne 2 IN| o our Linen e * *
L] L]
° . T T2 Tn
Lignen o IN| I L
FN_ To2 To1 Toz2
m L b

Equivalent Function.

a) Basic Principle :

Connect two Transil to ground (TO1 and T02).
This precaution doubles the current capability in
relation to ground, thus allowing to support the
maximum ratings (lpp = 40 A, 8/20 psec) on two
wires at the same time. This guarantees a large
safety margin, because when a disturbance
occurs, it spreads out over all the wires.

4/9
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b) Choice of the break-down voltage (Ver) of
the ITAxxB :

In the case of symmetrical signals (+/- VLINE), &
bi-directional Transil array with a break-down
voltage (Ver) greater than the maximum
differential voltage between the 2 wires must be
used.

MICROELECTRONICS
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Figure 6 helps to understand the break-down
voltage (VsR) calculation:

VBr>2* VL.
Each line is protected in the common mode at a
voltage equal to the Ver, and the line signals
are not clamped in the differential mode.

Figure 6 : Calculation of the Breakdown
Voltage (VeR).

Line 1

*—

Line2 e -

——Z
L—H—é

Vd= VBR+VF> (+-VL)+(+/-VL)

.component,

c) Examples of the use of bi-directional
transil arrays.

Maximum Line Signals

ITAxxB Solutions
+/-5V

ITA10Bx
+-9V ITA18Bx
+-12V | ITA25Bx

5) An ITAxx assures protection, even after
its destruction :

When a disturbance occurs whose energy is
greater than the dissipation capability of the
the destruction mode is a
short-circuit.

This behavior, linked to the physical laws of
silicon but also to an adequate wiring, assures

constant protection, even after destruction.
Additionally the line failure detection is
immediate.

6) Use of transil arrays as an EMI filter :

By using these transil arrays, the EMI filter
function is offered "for free". The combination of
the junction capacitance (from 500 to 1000 pf)
with the parasitic inductances of the PC board

- tracks (L = 10 nH/cm) creates an EMI filter
VBR>2*VL whose attenuation can satisfy applications with
low exposure levels such as centronics
connection in printers.(See Fig. 7)
Figure 7 : The use of Transil Arrays as Emi Filter
Parasitic
Inductance
I L
111 S,
—'_ —_—C
Vi
SO 20 LC FILTER
. N 5/9
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Here is an example of a calculation of
attentuation using the following hypothesis:

* L = 80 nH (equal to an 8-cm track)
* C = 1100 pF (ITA6U1MS3 type)

This gives a cut-off frequency of Fo = 17 MHz
and an attenuation equal to 28 dB at 80 MHz.

7) The ITAxx assures a multi-channel
protection without disturbing the signal
transmissions.

The strong concentration of protection functions
included in the ITAxx required the adoption of a
new monolithic technology. This concept,
characterized by a high density of lines,
.generates  parasitic capacitances between
adjacent channels. The trial testing done by our
application laboratory showed that these
"crosstalk" disturbances were not sufficient
enough to disrupt the most widely used numeric
data transmission lines.

An example of this would be the RS232
connection (VL = +/- 12V) where experimentation

Figure 8 : Inter-Line Interference (amplitude)

o
A
12 dB/oct
v
Fo=Wg/2IL
LCWp2=1.
. FO = 17 MHz.
A =28 dB at 80 MHz.

has allowed the evaluation of the parasitic
signals induced on the adjacent lines. This has
showed them to be at +/- 2.5V max (Fig. 8) for a
duration of 0.4 us (Fig. 9).

Ve

Signal transmitted on

5V/Div

one of the lines

—1 Chanel 1

20 us 5V

\'is

Chanel 2
20 ps 5V

Parasitic signal on an

adjacent line

5V/Div

20 ps/div

Ch1 5V ~

T/div20 s Ch 2 50mV, %=
Trig 1.28 div+CHAN 1 =
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Figure 9 : Inter-Line Interface (duration)

5V/Div

Chanel 1
0.5 ps 5V

Chanel 2
0.5 us 5V

Ve
Signal transmitted on 0
one of the lines
Vr
Parasitic signal on an
adjacent line
0

5V/Div

0.5 ps/div

Ch 1 5V

T/div0.5 pus Ch 2 50mV,},
Trig 1.28 div4CHAN 1

[ LI [ 3

The +/- 2.5V superimposed on the +/- 12V of the
real signal are not detected by line receivers
whose threshold is generally ajusted to +/- 1V.
Additionally, the sampling system of the UART
series interface circuits "hides" the disturbances
of 0.4 us among the 51 us of one bit at 19600
bauds (see Fig. 9).

Transil Array Utilization

8) Use of the ITAxxx

In conclusion, the table below gives a matrix of
the uses of the ITAxxx according to the type of
line to be protected. The main products are
listed here, but others are equally available for
more specific applications. (See Annex Il, Transil
Arrays-Configurations).

DATA LINE 2/4 LINES 5/8 LINES 18 LINES
SO8 S020 S020
CENTRONICS ITABV1U1 ITA6V1U3 ITAGV1M3
0/5v LCTA6VIM3
- (Low Capacitance)
RS485/422
0/- 6V ITA6V1U1 ITA6V1U3
RS423
+/- 6V ITA10B1 ITA10B3
RS232 ITA18B1 ITA18B3 _—
“#/-12V ITA25B1 ITA25B3 /
Ly7y SGS -THOMSON 79
Y/ MICROELECTRONIGS
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ANNEX 1

Protection Standards Applicable to
Computer and Electronic Systems

TYPE OF PROTECTION STANDARD.
DISTURBANCE REFERENCE LEVEL WAVE APPLICATION
IEC 801-2 1To4 2kV To 15kV 5/30 nsec /O of data lines
IEC 801-4 1To4 0.5 kV To 4 kV 5/30 nsec /O of data lines
WAVE TRAIN

E.S.D. Human body test
MIL STAND. 4 kV 5/30 nsec /O of data lines
883¢-3015.7
E.S.D.
MIL STAND. 25 kV 5/30 nsec I/O of data lines
883c-3015.2

E.O.S. IEC801-5 1To3 0.5 kV To 2kV 1.2/50 psec /O of data lines

E.M.L IEC801-3 1To3 27 MHz To 500MHz I/O of data lines

8/9

420

o7 REETHOMEON




APPLICATION NOTE

ANNEX 2

Transil Arrays Product Range-Configurations
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SGS-THOMSON
MICROELECTRONICS APPLICATION NOTE

CROSSTALK BEHAVIOUR OF

74

ITA25 IN RS232 TRANSMISSION

1 - INTRODUCTION

Crosstalk is a digital interference phenomenon
between data lines. The signal transmission by
one data line produces parasitic voltages on
nearby channels. These disturbances are due
mainly to capacitive coupling or electro magnetic
interference. This phenomenon occurs
particulary when a great number of lines are
located in a small area, notably in the case of
multiline protection circuits having a high density.

The decrease of available area and the increase
in the number of lines managed by a board
forces the use of a single chip configuration to
realize the protection function.

The goal of this paper is to quantify the parasitic
effect of SGS-THOMSON monolithic protection
products.

Il - TEST DIAGRAM

To analyse the crosstalk behavior we will take
as an example the most commonly- used
interface : RS232.

Figure 1 : Test circuits

ZZ@[/
+-12V R2
Receiver 2
Driver 1 R1
ITA25B3

R’1 Driver 2|
Receiver 1

+/-12V

[

Figure 1 shows the test circuits used to do the
crosstalk measurements. .

AN589/0393

A Bremond

The equivalent circuits of the drivers and
receivers have been determined from the
RS232C standard. So the following tests are
done with :

R1 + Rl = 500 Ohms and R2 + R'2 = 3 k Ohms

11l - THEORICAL ANALYSIS

Figure 2 : Equivalent diagram

Al V2 Vn
% % _______________ A/
V1 V2

T .

T C/
L ‘

Figure 2 A/ shows the internal circuit diagram of
the 8 way protection device ITA25. We see that
the cathodes of all channels are common. If we
consider the two adjacent lines V1 and V2, we
note that when V1 is more positive than V2, both
channels are connected through the off state
capacitance of one of the diodes (see fig.2 B/).

We have the same phenomenon when V2
is more positive than V1 (see fig.2 C/).

1/5
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So the equivalent circuit of both driver and
receiver lines is given by fig.3. This diagram
shows the worse case, because the input
resistance of the receiver 2 has not been taken
into account and zero line capacitance has been
assumed.

The simulation results using this equivalent
circuit are given in figure 4.

The capacitance C is equal to 200 pF for a bias
voltage of 12 V.

Figure 3 : Equivalent circuit of both driver and receiver adjacent lines

R1

Ve
+/- 12V

R2,

Y/

—

R2 R1| Vr

Figure 4 : Crosstalk simulation behavior

Ve
0 5V/Div
Vr
i
0 Jl 5V/Div
|| 20 ps/div
1

This simulation gives the following parameters :
- VR peak : +/-11.7 V

- Time constant : 0.2 us

2/5
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Despite their large amplitude, these peaks would
not cause any problems. Their short duration
means that they would be filtered out by the
RS232 input sampling operation.
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IV - MEASUREMENTS

Figure 5 : Measurement circuits

A R
! +-12V .
| X ITA25B3 \ |
| 12 ~ 19 | |
| | S | T !
! 500 [
,,,,,,,,,,,,, Receiver 1
Driver 2
Driver 2
Receiver 1 T TT T
TTTTTTTTTR 3 181 500 |
| 1 * ——T—*F |
l 1 | :
( 3K | 012V |
| ! ! |
1-20 | | 10-11
177777 77777
The measurements have been done in the figure - DRIVER 2 output at -12 V (see fig.6)
5 configuration. Three cases have been taken .
into account : - DRIVER 2 output at O V (see fig.7)

- DRIVER 2 output at +12 V (see fig.8)

Figure 6 : Ve/VR with DRIVER 2 voltage = -12 V

Ve

0 5V/Div

Chanel 1
20 us 5V

Chanel 2
vr 20 ps 5V

0 5V/Div
20 ps/div

-

Ch 1 5V
T/div20 us Ch 2 50mV %
Trig 1.20 div4¢CHAN 1

o=
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Figure 7 : Ve/VR with DRIVER 2 voltage =0 V

Ve

5V/Div

Chanel 1
20 pus 5V

Chanel 2
20 us 5V

5V/Div

20 ps/div

Ch1 5V ~

T/div20 us

Ch 2 50mV, 5=

Trig 1.28 div+CHAN 1 =

Figure 8 : Ve/VR with DRIVER 2 voltage = 12 V

Ve

Vr

5V/Div

Chanel 1
20 us 5V

Chanel 2
20 us 5V

T/div20 us
Trig 1.28

5V/Div
20 ps/div
5V ~

Chi
Ch 2 50mV,} =
diviCHAN 1 =

The waveforms of figs. 6, 7 and 8 show parasitic spikes is similar,

so again they would be

overvoltages lower than in the simulation. This is removed by the RS232 input sampling.

largely due to the presence of line capacitance

and a finite input impedance. The duration of the ~ 1he expanded view of figure 7 given.by figure 9
quantifies the duration of the phenomenon.
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Figure 9 : Expanded view of Ve/VR with DRIVER 2 output =0V

Ve

5V/Div

Chanel 1
0.5 us 5V

Chanel 2
vr 05 ps 2V

5V/Div

0.5 ps/div

Ch1 5V
T/div0.5 us Ch 2 20mV.},
Trig 1.32 div+CHAN 1

nno

V - DISTURBANCE EFFECTS - CONCLUSION

The measurements described in chapter IV show parasitic overvoltages of +/- 3 V for a duration of
about 0.4 us. These will not result in any corruption of data because of input sampling by the RS232

interface.
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