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DEFINITIONS AND INTERPRETATIONS

POWER SEMICONDUCTORS as interpreted by D.A.T.A,, consist of Diodes, Transistors and Thyristors
which fall within the stated ranges of current and wattage. The ranges used represent a consensus from
users, manufacturers and technical information agencies, presented by D.A.T.A. for the purpose of
highlighting the increasing use of semiconductor devices in high-current, high-power applications. This
then is D.A.T.A.’s interpretation of Power Semiconductors. D.A.T.A. expects and welcomes comments
and suggestions designed to improﬁ this power presentation for the user and for the participating manu-
facturers. Every effort will be made to incorporate suggestions in future editions.

Device types listed in the POWER SEMICONDUCTOR D.A.T.A.BOOK are defined below:
RECTIFIER: A two-terminal device with a reverse-blocking voltage current characteristic.

FAST-RECOIVERY RECTIFIER: A two-terminal, reverse-blocking device, with a relatively
short recovery time when suddenly biased from a forward (conducting) to a reverse (blocking)
state.

ZENER DIODE: A two-terminal voltage regulator with an essentially constant terminal voltage
over its operating current range in the breakdown region.

AMPLIFIER TRANSISTOR: A three-terminal, two-junction NPN or PNP device used to provide
power amplification.

SWITCHING TRANSISTOR: An amplifier transistor with relatively high frequency power
control rate when switched between its voltage-saturation region and its current-cutoff region.

SILICON CONTROLLED RECTIFIER (SCR): A three-terminal, four-layer reverse- blockmg
thyristor, gated with a positive voltage (P-gate).

FAST-SWITCHING'SCR: A three-termlnal four-layer reverse-biocking SCR with reiatively fast
turn-off time {commutation speed).

TRIAC: A three-terminal, multi-layer, bidirectional thyristor with four-quadrant gate turn-on
capability (gate voltage positive or negative relative to main terminal 1).

MISCELLANEOUS POWER THYRISTORS:
N-GATE THYRISTOR: A three-terminal,multi-layer, reverse-blocking thyristor, gated
with a negative voltage. Distributed amplified gates are included in the category because

of their negative gate voltage requirements.

REVERSE CONDUCTING THYRISTOR: A thres-terminal, multi-layer, reverse-conducting
thyristor, gated with a positive voitage and conducting large currents in the reverse direction.

vii



DEFINITIONS AND INTERPRETATIONS (Cont'd)

Device types listed in the POWER SEMICONDUCTOR D.A.T.A.BOOK with ranges of primary
characteristics and ratings are shown below:

DEVICE TYPE RANGES OF CHARACTERISTICS & RATINGS INCLUDED
Rectifiers Low Current 10 to 49 Amps . 'F (AV)
Medium Current 50 to 199 Amps g (AV)
High Current > 200 Amps IF (AV)
Fast Recovery
Rectifiers = 10 Amps IF (AV)
tyr range 10 nsec to 10 usec
Power Zeners =2 10 Watts Max. Dissipation

Transistors

SCRs

Fast-Switching SCRs

Triacs

Miscellaneous
Power Thyristors

Power Amplifiers-Germanium
Power Amplifiers-Silicpn
Power Switching

Power Darlington

Low Current 10 to 49 Amps
Medium Current 50 to 199 Amps
High Current =2 200 Amps

=2 10 Amps IT(RMS)

tq in the range of 50 usec max.

= 10 Amps IT(RMS)

2 10 Amps IT(RMS)

1 Amp lc, 50 Watts Pc, 450 mw/°C
1 Amp Ic, 50 Watts Pc, 450 mw/°C
1 Amp Ic, 50 Watts Pc, 450 mw/°C

= 1 Amp lc, 50 Watts Pc, 450 mw/OC
fT up to 400 MH,

V.V WV

\%

T (RMS)
IT(RMS)
IT(RMS)



EXPLANATIONS OF CHARACTERISTICS AND RATINGS

RECTIFIERS, ZENERS: The characteristics and ratings shown are generally for the worst-case condition. This
approach allows the reader to compare and select devices whose characteristics are stated to be under maximum
operating conditions. In general, characteristics and ratings are measured at a temperature of 2590C.

A/V -
Cj -

di/dt

|F —
IF (AV) —
lEsm —

IR —

Slope of Volt-Amp characteristic of avalanche rectifiers at breakdown (A/V)
Diode junction capacitance (Farad)
Rate of reversal of device current {Amp/uSec)

Forward DC current (Amp)

Average forward DC current {Amp)
Maximum forward surge current {Amp)

Reverse current {Amp)

IRM (REC)— Maximum (Peak) reverse recovery current (Amp)

VR(TEST)

VRRM —

Reverse recovery current to which trr is measured {Amp)
Reference diode current at breakdown {Amp)

Test current at which reference voltage is measured for reference dioges (Amp)
Forward power dissipation (Watt)

Reverse power dissipation {(Watt)

Stored charge during recovery (Coul) Qg = fot" idt

Circuit load resistance (Ohm)

Device operating temperature for test mode (°C)

Temperature coefficient of voltage for reference diode {Volt/OC)
Pulse width (duration) of applied current or voltage {Sec)
Forward recovery time {Sec)

Reverse recovery time {Sec)

Maximum operating temperature of device (°C}

Forward DC voltage (Volt)

— Reverse voltage at which | g is measured (Volt)

Maximum reverse repetitive voltage (Volt)

Voltage across a reference diode at breakdown (Volt)

Reverse circuit impedance during recovery period (Ohm)

Small signal dynamic impedance of a reference diode at breakdown (Ohm)



EXPLANATIONS OF CHARACTERISTICS AND RATINGS (Cont'd)

TRANSISTORS: The characteristics and ratings shown are generally for the worst-case condition. This
approach allows the reader to compare and select devices whose characteristics are stated to be under maxi-
mum operating conditions. In general, characteristics and ratings are measured at a temperature of 25°C.

BVCBO
V(BR)CBO

BvCEO
V(BR)CEO

BVeeR
V(BR)CER

BVCES

V(BR)C ES
BVCE)(

Viar)cex

BVEBO
(BR)EBO

hfe

fr

IB(sat)

Breakdown voltage, coliector-to-base;
emitter open-circuit. {Volt}

Braakdown voltage, coilector-to-emitter;
base open-circuit. (Voit)

Breakdown voltage, collector-to-emitter;
with specified base-to-emitter resistance. (Volit)

Breakdown voltage, collector-to-emitter;
with base short-circuit to emitter, (Volt)

Breakdown voltage, collector-to-emitter;

with specified circuit between base and emitter.

{Volit)

Breakdown voltage, emitter-to-base; collector
open-circuit. (Volt)

Output capacitance with input AC open-
circuit, common base. { Farad)

Small-signal short-circuit forward current
transfer ratio cut-off frequency, common basg
(alpha cut-off frequency). (Hz)

Small’signal short-circuit forward current
transfer ratio cut-off frequency, common
emitter {beta cut-off frequency}. {Hz)

Extrapolated unity gain frequency (gain
bandwidth product). Product of the common-
emitter current transfer ratio and the fre-
quency of measurement at a frequency where
the current gain is decreasing at the rate of

6 db per octave. This frequency is also

known as the Transition Frequency. (Hz)

DC forward current transfer ratio, common
emitter.

Small signal forward current transfer ratio,
common emitter.

Small signal value of the short-circuit input
impedance, commaon base. (Ohm}

Small signal value of the shortcircuit input
impedance, common emitter. (Ohm)

Small signal value of the open-circuit output
admittan:e, common base. (mho)

Smail signal value of the open-tircuit output
admittance, common emitter. (mho)

Small signal value of the open-ircuit reverse
voltage transfer ratio, common base.

Small signat value of the open-circuit reverse
voltage transfer ratic, common emitter.

Base current, DC. (Amp)

Base saturation current. {Amp)

le

IC(Sat)

1

cBO

CES

CEX

|p(3)
NF

Xs

CE(sat)

CEOQ

Collector current, DC. (Amp)
Collector saturation current. (Amp}

Collector cut-off current, DC, emitter open-
circuit.  (Amp)

Collectar cut-off current, DG, with base
shorted to emitter. (Amp)

Collector cut-off current, DC, with specified
circuit between base and emitter. (Amp)

Third order intercept p_oint .

Noise factor or noise figure.(db)

Wave length of maximum sensitivity. (Meter)
Collector power dissipation. {Watt)

Power dissipation. (Watt)

Power output. (Watt)

Power output at 1.0 db compression point. (Watt)
Total power dissipatoin {Watt)

Interbase resistance, with emitter open circuit. Ohm)

. Delay time. (Sec.)

Fall time. (Sec.)

Turn-off time =1+ t; . (Sec.)

Turn-on time =t +t . {Sec)

Rise time. (Sec.)

Storage time. (Sec.)

Base-to-emitter voltage, DC. (Volt)

Base-to-emitter saturation voltage. (Volt)
Collector-to-base voltage, DC. (Vol
Collector-to-base voitage, DC, emitter open. (Valt)
Supply voltage. {(Voit)

Collector-to-emitter voltage, DC. (Volt}
Collector-to-emitter saturation voltage. (Volt)
Collector-to-emitter voltage, DC, base open. {Valt)
Emitter-to-base voltage, DC, collector open. {Volt)
Offset voltage. {Volt)

DC forward transmittance with output short-
circuit. {mha)



EXPLANATIONS OF CHARACTERISTICS AND RATINGS (Cont'd)

SCR, TRIACS & MISCELLANEOUS POWER THYRISTORS: The characteristics and ratings shown are generally
for the worst-case condition. This approach allows the reader to compare and select devices whose characteristics
are stated to be under maximum operating conditions. In general, characteristics and ratings are measured at a
temperature of 25°C. The only exception is Vpppm {maximum repetitive off-state voltage) which is given over the
operating temperature range. '

di/dt (RATING]): critical rate of rise of on-state current {Amp/usec)

dv/dt (COMMUTATING): critical rate of rise of commutating voltage {Volt/sec)

dv/dt (STATIC): critical rate of rise of off-state voltage (Volt/sec)

IcT: N-gate trigger current {Amp)

lp @ T(es @ Vprm: Off-state-current (Amp)

Igo: Gate Turn-off current (Amp)

IgT: Gate trigger current (Amp)

l: Holding current (Amp)

I : Latching current (Amp)

Ig: Reverse current (Amp)

Ig @ Vg: Switching current {(Amp)

IT @ Tyof: Static on-state current (Amp)

IT(AV) @ Tief: The average sinewave on-state current {(Amp)

ITRMm: Maximum repetitive on-state current (Amp)

IT(RMS) @ Tref: RMS on-state current (Amp)

ITgm: Surge current (Amp)

tqe: Gate-controlled turn-on time (Sec)

ton: Switching turn-on time {Sec)

tq: Circuit-Commutated turn-off time (Sec)

VeT: N-gate trigger voltage (Volt)

Vp: DC blocking volts (Volt)

VpRM: Repetitive peak off-state voltage (Volt)

Vgaq: Gate turn-off voltage (Volt)

VT Gate trigger voltage (Volt)

VRRM: Max. reverse repetitive voltage (Volt)

VT @ l¢: On-state voltage (Volt)
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THYRISTOR (Cont'd)

RS =

.
‘.'

SYMBOLS AND CODES EXPLAINED (INTERPRETER)

RCT — Reverse-conducting triode

3@ s*r.vouﬁs:ﬂI
VDRM [ ITSM

— . At T >250C
— AtT-<25°C
— Pulsed

TEMP GENERAL
NG

RNG.
CODE| DESCRIPTION
s

— Typical value

¢ — One cycle avg.

x - VAG: Anode-to-gate voltage
A — vp:  de blocking voltage

“‘ﬂ - At VGT <0
¢ — With R in circuit

Note: Values are negative for N-Gate devices
T \— Typical value

— AtT> 25%
$ - AtT<25%
m — Puised

i - I

w[>MODO®>

| R R T A [ )

Note:

Given for one-half cycle of sinewave
at 60 H, (or 50 H, for non-U.S. types)
unless.otherwise indicated.

Pulse; Width < 1.0 us

‘Pulse; Width 1.0 us to 10 us

Pulse; Width 10 us to 100 us

Pulse; Width 0.1 ms to 1.0 ms

Pulse; Width > 1.0 ms .
Applies over entire operating temp. ran
At T > 25°C 2

# See Symbols and Codes
Common To More than One
Section at Top of Page PW-5

WV See Type No.
Symbols and Codes
At Top of Page PW-5

PW-7

w — Max. value
§ — AtT >289% Cr
# — t4: gatecontrolied delay time
4 — Max. non-repetitive di/dt, in Alus

A — Typ. turn-off time

m

of book.

Note: For abbreviations, see Glosssry in front |.
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UMBER SEQUENGE
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- . F Pa&tine
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< ont. ¢GESY cont. ST cont.
(E:gln E'?é (cont) 10C IDI ( ) WESY NAE EDL ETC
FMC  ¢GESY INR INRB JANIN1184R  GESY [129- 43 *SAR SCN FMC GESY
iDC INR INRI INRJ NAE SPE SSI DI INR
INRB INRt i SAR 1N1184T SSCF [131- 37 SST STM iNRB INA!
INRJ ITT SES SPE 1N1186 AYWESY|128- 12 WESY INRJ ¢MOTA
SAR SES SSI SST CEN CSR JANIN1188R GESY (129- 47 NAE SAR
SPE SSI TRW WESY pPl EDL NAE SCN SES
TRW upl 1N2508 CEN (128- 177 ETC FMC 1N1188T SSCF |131- 44 SP 4SSl
WESY o CSR ¢GESY [[71] IN1189 AWWESY|120. 23{1IN1193A CEN |125- 2
1N248A CEN [129-70 DPI EDL ¢INR INRB CEN CSR CSR EDL
CRt CSR ESI ETC INRI INRJ DP EDL ETC FMC
DPI EDL FMC 4GESY SMOTA NAE ETC FMC IDC 1Dl
ETC FMC IDC 1Dl SAR SCN ¢GESY [} INR INRB
+GESY IDC INB iNRB SES SOD ¢INR [al:] INRI INRJ
1DI iNR INRI INRJ SPE SRD JINRI INRJ SAR SCN
INRB INRI ITT MISt #SSI STM ¢MOTA NAE SSi UPi
INRJ ITT +MOTA  NPC TRW ¥SAR SCN WESY
SAR SES SAR  #SLD IN1185A CEN [131- 82 SES #SLD IN1194 ASWESY[127- 17
SPE SSI SPE SSCF CSR DPI SOD SPE CEN CSR
SST TRW +SSI SST EDL FMC SRD SSCF DPI EDL
WESY ¢THCF  TRAW 1DC DI 4SS5I SST ETC FMC
1N248B CEN [128- 71 WES #INR INRB STM GESY  IDI
CR CSR 1N250C AWRCA [124- 40 INRI INRJ IN1189A A®RCA [131.77 INR INRB
DPI EDL CEN CR MOTA  NAE CEN CSR INRI INRJ
ETC FMC CSR DPI SAR SCN DPI EDL ¢MOTA  NAE
+GESY iDC EDL ETC SPE SSI ETC .FMC SAR SCN
D! INR FMC ¢GESY ST™M WESY 10C IDI SES SPE
INRB INRI 1DC DI IN1188 AYWESY|[126- 14 +iNR INRB +SS|
INRJ T INR INRB CEN CSR INRI INRJ IN1194A CEN [125- 3
MISI  ¢MOTA INRI INRJ DPI EDL MOTA  NAE CSR EDL
NPC SAR ITT +MOTA ETC FMC ISAR SCN ESI ETC
¢SLD SPE SAR SCN *GESY DI SPE SS! FMC 1DC
SSCF  ¢85I SPE +S8| #INR INRB SST ST™M D1 INR
SST  #THCF TR WESY INR! INRJ WESY INRB INRI
TR WESY 1Na118 CRI |133- 43 MISI  ¢MOTA IN1188T SSCF [131- 46 INRJ SAR
1N248C AWRCA [124. 34 EDL FMC NAE NPC 1IN1180 ASWESY|[129- 25 SCN ]
CEN CSR IDC ITT ¢SAR SCN CEN CSR UPI WESY
DP! EDL . SAR SES SES ¢SLD DPI EDL 1IN1105 AWWESY|127- 23
ETC FMC SPE SOD SPE ETC FMC CEN CSR
¢+GESY tDC 1N412B CRt 133- 44 SRD SSCF ¢GESY tDI DP EDL
101 INR EDL FMC 4SS SST ¢INR INRB ETC FMC
INRB INRI ITT SAR ST™ THCF INRI INRJ GESY IDI
INRJ ITT SES SPE TRW MISI +MOTA INR - INRB
¢MOTA SAR 1N4138 CRI 133- 45 |JANIN118E. GESY {129 44 NAE NPC INR! INRJ
SCN SPE EDL FMC NAE 4SAR SCN +MOTA  NAE
+SSI TRW ITT SAR 1IN1186A CEN [131.83 SES #SLD SAR SES
upt WESY SES SPE CSR DPI SPE SRD +SLD SPE
1N249 CEN [117- 2'|1N1078 A4SAR [121- 19 EDL ESI SSCF  #SS! 4551 SST )
CRI CSR CE CSR ETC FMC S$ST STM 1IN1196A AWRCA [124- 42
EDL ETC SSI 1DC DA THCF CEN CSR
FMC  #GESY IN1D77 ASSAR [121- 20 ¢INR INRB JANIN1180 GESY [129- 48 DPi EDL
10C INR CSR INRY INRJ NAE ETC FMC
INRB INRI 1N1078 A¢SAR |121.23 MOT, NAE IN1180A A®RCA [131- 80 *GESY  IDC
INRJ iTT CSR ¢RCA ¢SAR CEN CSR iDI INR
SAR SES 1N1079 A4SAR [121- 25 SCN SPE DPI EDL INRB INRI
SPE SSI CSR SS! SST ESI FMC INRJ MIS!
TRW UPI 1N1080 AVSAR [121- 28 ST™M WESY 1DC 101 +MOTA NPC
WESY CSR JANIN1188R  GESY |128. 45 *INR INRS SAR SCN
1N249A CEN [129- 72[1N1183 AWWESY|129- 8 NAE INRI INRJ SSCF  #8SI
CR CSR CEN CSR IN1186T SSCF [131. 40 MOTA  NAE ¢THCF  UPI
DP! EDL DPi EDL 1N1187 A VWESY|129- 17 NASB ¢SAR WESY
ETC FMC ETC FMC CEN CSR SCN SPE 1N1196 L WWESY([127- 28
¢GESY 10C ¢GESY ID{ DPI EDL S$SI SST CEN CSR
1]} INR +INR INRB ETC FMC STM WESY DPi EDL
INRB INRI INR} INRJ ¢GESY  IDI JANINT190OR  GESY [129- 48 ETC FMC
{NRJ ITY +MOTA  NAE 4INR INRB NAE GESY [o]]
SAR SES SAR SCN INRI INRJ IN1190T SSCF (131- 4 INR INRB
SPE SSI SES *SLD ¢MOTA  NAE IN1181 AOWESY[123- 11 INRI INRJ
SST TRW SOD SPE *SAR SCN CEl CSR +MOTA  NAE
WESY SRD SSCF SES *SLD OPi - EDL SAR SES
1N248B CEN [128. 74 oSS! SST SOD SPE ETC FMC +SLD SPE
CSR DPI ST TRW SRD SSCF GESY I 4SS1 SST
EDL ESI| 1IN1183A CEN |131-58 *SSI SST INR INRB 1IN1196A ASRCA ([124- 48
ETC FMC CSR DPY ST TR {NRI INRJ CEN CSR
¢GESY DS EDL FMC IN1187A A#RCA |131-69 4MOTA  NAE DPI E0L
DI INR iDC IDI CE CSR SAR SCN ESI €ETC
INRB INRI HNR MOTA DPI EDL SES SPE FMC  ¢GESY
INRJ ITT NAE NASB ETC FMC +8SI IDC DI
MIS!  4MOTA *RCA SAR 1DC 1Dl IN1191A CEN [124-108 INR INRB
NPC SAR SCN SPE ¢INR INRB CSR DPI INRI INRJ
#SLD SPE 3] SST INRI INRJ EDL ES! MISI  ¢MOTA
SSCF ¢SSl STM WES MOTA ¢SAR ETC FMC NPC SAR
SST ¢THCF IN1183T SSCF {131- 35 SCN Ssl| IDC 1D} SCN SSCF
TR WESY 1IN1184 AYWESY|[128- 10 sSTY STM INR INRB +SSI ¢THCF
1N248C AORCA™ |124. 37 CEN CRI WESY INR} INRJ up WESY
CEN CSR CSR DPI IN1187T SSCF {131- 42 SAR SCN 1N9197 A WWESY|[127- 32
DpPI EDL EDL ES! IN1188 AWWESY|129- 19 SSi UPI| CEN CSR
ETC FMC ETC FMC CEN CSR WESY DP{ EDL
¢GESY  IDC ¢GESY 1D} DPI EDL 1IN1192 AWOWESY|127- 10 ETC FMC
101 INR 4INR INRB ESI ETC CE CSR GESY D!
INRB INRI INRI INRJ FMC  #GESY DPI EDL INR INRB
INRS ITT MISI  ¢MOTA 1Dt #INR ETC FMC INRI INRJ
'MOTA  SAR NAE NPC INRB INRI GESY DI #MOTA  NAE
SCN SPE *SAR SCN INRJ MIS! INR INRB SAR SES
#SS} TRW SES +SLD 4MOTA AE INBI INRJ *SLD 4551
UPI WESY SOb SPE NPC SAR +MOTA  NAE SS
1N250 CEN [117- 8 SRD SSCF SCN SES SAR SCN IN1197A ASRCA [124-50
CRI CSR +SSI1 STM +SLD SOD SES SPE CEN CSR
EDL ETC THCF TRW SPE SRD 4SS DPI| EDL
FMC  +GESY JANIN1184 GESY {129- 42 SSCF ¢SS! 1N1192A CEN [124-110 ETC FMC
IDC INR NAE SST STM CSR DPI *GESY  IDC
INRB INRI IN1184A CEN [131- 59 THCF  TRW EDL ESI 1DI INR
INRJ ITT CSR DPI JANIN1188 GESY [129. 46 ETC FMC INRB INR
SAR SES EDL ETC NAE IDC 1DI {NRJ MISIH
SPE Ssli FMC 1DC 1N1188A AWRCA [131.73 INR INRB +MOTA NPC
TRW UP| D1 ¢+INR CEN CSR INRI INRJ SAR SCN
WESY INRB INRI DPI EDL SAR SCN SPE. SSCF
1N250A CEN (128- 78 INRJ MOTA ETC FMC $Si UPI #SS| #THCF
CRI CSR NAE NASB 10C IDI WESY WESY
DPI EDL ¢RCA  #SAR +INR INRB 1N1193 AOWESY|127- 18{1N1198 AYWESY(127- 35
ETC FMC SCN SSI INRI INRJ CEN . CSR CEN CRI
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{cont))

1IN1198A
CEN

DP!
FMC

[Pabline]TY i in
CRI cont. ¢INR
(E:gf ggg DIT (cont) NRB-  INRI 1N1281 ETC }144. 11
GESY EDL ETC INRJ MOTA SES sSI
INR FMC IDC NAE NASB 1N1282 ETC [144. 14
INRI 1Dt +INR ogg_« gg% SES ggle .
INRB  INRI
.yng INRJ  4MAL SPE SRD 1N1283 ETC |[144.17
*SLD MOTA  NAE SSi ST™M ssi
+5S1 SAR SCN TR 1N1284 ETC [144.20
SST SES S0D IN1204A A ¢GESY [119- 66 S ssli
A®RCA [124-B3 SPE SSi CE CSR 1N128§ ETC [144-24
CSR SST ST™M DIT EDL SES Ss!
EDL TRW UPI ESI ETC 1N1286 ETC [144. 28
¢GESY WESY FMC 10C Ssi
101 1N1201B CEN [119. 36 ID} ¢INR 1N1287 SES |144- 31
INRB CSR EDL INRB  INRI ssi
INRJ ETC Ibc , INRJ  ¢MAL 1N1281 SES [144. 12
¢MOTA o] *iNR MOTA  NAE Ssi
SAR INRB  INRI #RCA SAR 1N1292 SES |144- 15
SPE INRJ NAE SCN SES SPE SS|
4SSI SAR SCN SOD SPE tN1293 SES [144.18
WESY SES SOoD SSi SsT ]
AWESY[119- 14 SSi SST STM TRW 1N1294 SES 144. 21
CSR STM TRW UP| WESY SSi
ETC WESY ., [JANIN1204A  GESY (118- 76 | 1N1295 SES [144. 25
GESY 1N1202 AWESY|118- 38 INR NAE ssi
¢INR CEN CSR 1N12048 CEN [118- 86|1N1296 SES [144. 28
INAI DIT EDL CSR EDL SSI
MOTA ETC FMC ETC i 1N1287 SES [144.32
NASB GESY DI 101 +INR H]
SES ¢INR INRB INRB  INR! 1N1301 CEN [128-73
SOD INRI iNRJ INRJ NAE CSR DPI
SRD MOTA  NAE SAR SCN EDL ETC
STM NASB #SAR SES S0D FMC 1DC
TRW SES SET Ssi T SCN SES
AOGESY [118. 15 SOD SRD STM TRW sS0D SSi
CSR SSt ST™M UPI WESY| SST
ETC TRW JANIN1204RA GESY |119. 77|1N1302 CEN [129.75
t0C IN1202A A ¢GESY [119. 38 AE CSA DPi
*INR CEN CSR 1N1208 AWESY|118. 78 EDL ETC
INRI DIT EDL CEN CSR FMC 10C
SMAL ESI ETC EDL ETC SCN SES
NAE FMC IDC FMC GESY S0D SSI
SAR 1Dl ¢INR 10t +INR SsY
SES INRB  INRI INRB  INRI 1N1304 CEN [129-78
SPE INRJ  ¢MAL INRJ MOTA CSR DPI
SST MOT NAE NAE  4SAR EOL ETC
TRW ¢RCA SAR SES SET FMC IDC
WESY SCN SES SOD SRD SCN SES
CEN [119. 18 $OD SPE SSI ST™M S0D SS|
EDL SSI SST IN1205A  A+GESY [118. 79 SST
ETC STM TRW CEN CSR 1N1306 CEN [128.79
1D UPI WESY EDL ESI CSR DPI
INRB JANIN1202A  GESY [119- 48 ETC FMC EOL ETC
INRJ INR AE IDC 1D} EMC IDC
SAR 1N12028 CEN [118. 40 +INR INRB SES S0D
SES CSR EDL INRI INRJ ssi SST
SSi ETC tDC *MAL MOTA 1N1330 INR [147-10
STM 1DI *INR NAE  #RCA . INRI
uPl INRB INRI SAR SCN ]
WESY INRJ NAE SES SOD 1N1331 INR |147.12
AWESY|[119. 24 SAR SCN SPE SSi INR!
CSR SES SOD SST ST™ INRJ SES
EDL SS1 SST WESY SPE SS|
FMC ST™M TRW 1N 12058 CEN {119- 80|1N1332 INR [147- 14
J+]] UPI ESY CSR EDL INR INAI
INRB JANIN1202RA GESY [118- 48 ETC 1IDC INRJ SES
INRJ v AE 1Dl *INR SSI
NAE 1N1203 AWESY|119- 62 INRB  INRI 1N1333 INR [147- 16
#SAR CEN SR . INRJ NAE INRB  INRI
SET DIT EOL SAR SCN INRJ SES
SPE ETC FMC SES sSOD ]
S| GESY 1Dl L] SST 1N1334 INR [147. 19
TRW ¢INR INRB STM WESY INRB  INRI
A ¢GESY [119- 25 INRI INRJ 1IN1208 AWESY|[119. 88 INRJ SES
CSR MOTA  NAE CEN CSA SS|
EDL ¢SAR SES EDL ETC 1N1336 INR [147- 2%
ETC SET S0D FMC GESY INR INRI
1DC SPE SRD 1D ¢INR INRJS SES
+INR ) ST™M INRB  INRI, ssi
INRI TRW INRJ MOTA 1N1338 INR [147- 24
MAL 1N1203A A+GESY (119- 83 NAE NASB INRB  INRI
NAE CEN CSR +SAR SES INRY SES
SAR DIT EDL SET SOD SSI
SES ETC FMC SPE SRD 1N1361 CEN [188.172
SPE iDC o] SSi ST™M CSR ESP
SST SINR INRB IN1206A APGESY [119. 88 ETC  .GSE
TAW INRI INRJ CEN CSR ioc ¢INR
WESY $MAL MOTA EDL ES| INRE  INR)
CEN |119. 28 NAE  ¢RCA ETC FMC INRJ MOTA
EDL SAR SCN iDC 104 MULB  NAE
tDC SES S0D ¢INR INRB SAR SCE
+INR SPE sS| INRI' INRJ SCN SES
INRE SST STM *MAL MOTA +SIE SO0D
NAE TAW  UPI NAE  +RCA SPE )
SCN WESY SAR SCN "~ STM TRW
SOD 1N12038 CEN [119- 54 SES SO0 IN1351A CSR {189.173
STM CSR EDL SPE Ss! ESP ETC
UPI ETC IDC SST STM GSE I0C
WESY 101 4INR WESY ¢INR INRB
AWESY|119. 34 INRB INRI JANIN1206A  GESY |119.105 INRI INRJ
CSR INRJ NAE INR NAE MOTA  MULB
EOL SAR SCN 1N12068 CEN [118-90 NAE SAR
FMC SES S0D CSR EDL SCE SCN
1D Ssi SST ETC 1DC SES  #SIE
INRB STM TRW 101 ¢INR SOD SPE
INRJ upl WESY INRB INRI ssl STM
NAE 1N1204 AWESY|119. 84 INRJ NAE TRW
SES CEN CSR SAR SCN IN13518 IDC  [189-174
sSop DIT EDL SES SOD SAR SS|
SSi ET fMC SSi SST STM
TRW GESY IDI ST™ WESY IN1382 CEN [190. 49
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ESP ETC
GSE 1DC
4INR INRB
INRI INRJ
MOTA MULB
NAE SAR
SCE SCN
SES 4SIE
SOD SSi
STM TRW
IN1362A CSR
ESP ETC
GSE IDC
4INR - INRB
INRI INRJ
MOTA MULB
NAE SAR
SCE SCN
' SES ¢SIE
sOD SSi
, STM TRW
IN1352B 10C
SAR SSi
ST™M
1N1363 CEN
cs ESP
ETC GSE
1DC ¢INR
INRB INRI
INRJ MOTA
MULB  NAE
SAR SCE
SCN SES
4SIE SOD
SPE Ssl
ST TRW
IN1353A CSR
ESP ETC
GSE IDC
¢INR INRB
INRI INRJ
MOTA MULB
NAE SAR
SCE SCN
SES +SIE
SQD SPE
S8 STM
TRW
1N13638 IDC
SAR SSi
STM
IN1354 CEN
o] ESP
ETC GSE
IDC ¢INR
INRB INR|
INRJ MOTA
MULB  NAE
SAR SCE
SCN SES
¢SIE SOD
s8I STM
. TRW
1IN1364A CSR
ESP ETC
GSE {DC
¢INR INRB
INBI INRJ
MOTA MULB
NAE SAR
SCE SCN
SES +SIE
SOD §$SI
STM TRW
1N1364B iDC
$SI
STM
1IN1365 CEN
CSR ESP
ETC GSE
1DC 4INR
iNRB INRI
INRJ MOTA
MULB  NAE
SAR SCE
SCN SES
+SIE S0D
SPE B3]
ST TRW
IN1355A CSR
ESP ETC
GSE IDC
¢INR INRB
INR! INRJ
MOTA  MULB
NAE SAR
SCE SCN
SES ¢SIE
SOD §SI
STM TRW
1IN135658 10C
S8
ST™M
1N1356 CEN
CSR ESP
ETC GSE
IDC ¢INR
INRB INRI
INRJ MOTA
MULB  NAE
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TYPE No. MFRS Pg&line TYP 0.
[TNT358 NT1360A A
{cont} SCN {cont) GSE {cont.)
+SIE ibC #INR SSI
500 SPE INRB  INRI
SS| ST™M INRJ MOTA 1N13648 IDC 194-207
. TRW MuLB NéEE SAR §$|M
iN1366A CSR [191-176 SAR S
ESP ETC SCN SES 1N1365 CEN |195- 63
GSE DC ¢SIE SOD CSR ESP
¢INR INRB SSi ST™M ETC GSE
INRI iNRJ TRW 1DC +INR
MOTA MuLB 1N1380B IDC 193-104 INRB INRI
NAE SAR SAR SS!I INRJ MOTA
SCE SCN ST™M MmuLs NAE
SES +SIE 1IN1381 CEN |183-188 SAR SCE
SOD SSi CSR ESP SCN SES
STM TRW ETC GSE +SIE sOD
IN13568B IDC 191177 IDC ¢INR SSi STM
SAR S$Si INRB INRI TRAW
STM INRJ MOTA tN1365A CSR |195- 64
1N1357 CEN |192- 54 MULB NAE ESP ETC
CSR ESP SAR SCE GSE iDC
ETC GSE SCN SES ¢INR INRB
iDC ¢INR ¢SIE SOD INRI INRJ
INRB INRI SPE S§SI MOTA MuLB
iNRJ MOTA ST TRW NAE SAR
MULB NAE 1INt361A CSR |193-188 SCE SCN
SAR SCE ESP ETC SES +SIE
SCN SES GSE 10C SOD B3]
¢SIE SOD ¢INR INRB STM TRW
SSi STM INRI INRJ 1N13658 IDC 195- 85
TRW MOTA MuLB SAR Ssi
IN1357A CSR |192-55 NAE SAR STM
ESP ETC SCE SCN 1N1366 CEN |195-134
GSE iDC SES sSIE CSR ESP
4INR INRB SOD 881 ETC GSE
INRI INRJ STM TRW IDC +INR
MOTA  MULB 1N13618 IDC  [183-190 INRB INRI
NAE SAR SAR §SI INRJ MOTA
SCE SCN STM NAE SAR
SES 4SIE 1N1362 CEN [194- 61 SCE SCN
SoD SPE CSR ESP SES +SIE
SSi ST™M ETC GSE SO0 SSl|
" TRW 10C #INR STM TRW
‘IN13578B IDC 192. 58 INRB INRI 1N1366A CSR 185-.135
SAR SS| INRJ MOTA ESP ETC
STM MuLB NAE GSE iDC
1N1358 CEN [192-154 SAR SCE ¢INR INRB
CSR ESP SCN SES INRI iNRJ
ETC GSE +SIE 50D MOTA  MULB
IDC ¢INR $si ST™M NAE SAR
INRB INRI . TAW SCE SCN
INRJ MOTA 1N1362A CSR (194-82 SES +SIE
MULB NAE ESP ETC SOD SPE
SAR SCE GSE iDC SS STM
SCN SES 4INR INRB TRW
4SIE SCD INRI INRJ 1N1366B tDC 195-1368
SPE SSi MOTA MuULB SAR SSI
STM TRW NAE SAR STM
1N1358A CSR [192-155 SCE SCN 1N1367 CEN {185-211
ESP ETC SES ¢SIE CSR ESP
GSE IDC SQD SSI ETC GSE
4INR INRB STM TRW 1DC ¢INR
INRI INRJ 1N1362B IDC 194- 63 INRB INRI
MOTA MuLB SAR SS| INRJ MOTA
NAE SAR STM MuLB NAE
SCE SCN 1N1363 CEN |194-130 SAR SCE
SES ¢SIE CSR ESP SCN SES
SOD SPE ETC GSE ¢SIE SOD
Sst STM IDC SINR SSI STM
TRAW INRB INRI TRW
1N13588 SAR [192-156 INRJ MOTA IN1367A CSR [198- 1
5SS STM MULB  NAE ESP ETC
1N1359 CEN (193- 17 SAR SCE GSE IDC
cS ESP ‘SCN SES ¢INR INAB
ETC GSE 4SIE SO0 INRI INRJ
10C ¢INR SS| ST™M MOQTA  MULB
INRB INRI TRW NAE SAR
INRJ MOTA 1N1363A CSR (194-131 SCE SCN
MULB NAE ESP ETC SES VSIE
SAR SCE GSE IDC SOD SSI
SCN SES ¢INR INRB STM TRW
¢SIE sOD INRI NRJ iN13678 IDC 186- 2
SPE SS1 MOTA  MULB SAR ssi
STM TRW . NAE SAR STM
IN1359A CSR |193-18 SCE SCN 1N1368 CEN |196- 89
ESP ETC SES 4SIE CSRA ESP
GSE IDC SOD SSi ETC GSE
¢INR INRB . STM TRW 10C ¢INR
INRI INRJ 1N1383B IDC 194-132 INRB INRI
MOTA MuULB SAR S8 INRJ MOTA
NAE SAR STM MULB NAE
SCE SCN 1IN1364 CEN |194-205 SAR SCE
SES ¢SIE CSR ESP SCN SES
SOD $S81 ETC GSE 4SIE :a])
STM TRW iDC +INR SSi STM
1N1359B IDC {193- 19 INRB INRI TRW
SAR S§Si INRJ MOTA 1IN1368A CSR {196- 90
ST™M MULB  NAE ESP ETC
1N1360 CEN |1983-102 SAR SCE GSE 10C
CSR ESP SCN SES 4INR INRB
ETC GSE +SIE SOD INR! INRJ
IDC ¢INR SPE S$SI MOTA MULB
INRB INRI STM TRW NAE SAR
INRJ MOTA 1N1364A CSR {194.208 SCE SCN
MULB  NAE ESP ETC SES ¢SIE
SAR SCE GSE IDC SOD SS|
SCN SES ¢INR INRB ST™M TRW
+SIE SOD INR{ INARJ 1N1368B iDC  {186- 91
SPE SSI MOTA MuLB SAR Ssi
STM TRW NAE SAR STM
1N13680A CSR 1193-103 SCE SCN 1N1369 CEN |196.1568
ESP ETC SES 4SIE CSR ESP
- col. cont.next col gontnext col
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PE N MFRS[PabLine ’f’YPE1 No. MFRS|Pg&Line)
ETC {cont.) £SP
iDC ETC GSE
INRB ! iDC ¢+{NR
INRI INRJ ! INRB {NRI
MOTA MULB INRJ MOTA
NAE SAR ! NAE SAR
SCE SCN SCE SCN
SES ¢SIE SES +SIE
sSOD SSi S$0D SSi
STM STM
IN1369A CSR |196-160|1N13738 iDC 198- 11
ESP ETC SAR s8!
GSE ibC ST™M
¢INR INRB iN1374 CEN [198. 77
INRI {NRJ CSR ESP
MOTA MULB ETC GSE
NAE SAR IDC +INR
SCE SCN INRB INRI
SES +SIE INRJ MOTA
SO0 SSi NAE SAR
STM SCE SCN
1IN13698B 1DC 196-161 SES ¢SIE
SAR 8Si SOD SSi
STM STM
1N1370 CEN [197- 21| 1IN1374A CSR 1198-78
CSR. ESP ESP ETC
ETC GSE GSE IDC
10C +INR ¢INR INRB
INRB INRI INRI INRJ
INRJ MOTA MOTA NAE
MULB NAE SAR SCE
SAR SCE SCN SES
SCN SES ¢SIE S0D
¢SIE sSOD 581 STM
SS STM 1N13748B IDC 198- 79
1N1370A CSR (197- 22 SAR Ssi )
ESP ETC ST™M
GSE 1DC 1N13758 CEN |(188.135
4INR INRB CSR ESP
INR! INRJ ETC GSE
MOTA MULB 1DC ¢!NR
NAE SAR INRB tNRI
SCE SCN INRJ MOTA
SES *SIE NAE SAR
SOb SSi SCE SCN
STM SES oSIE
1N13708B 10C 187- 23 SOD SSi
SA SSi STM
STM 1N1376A CSR [198-136
1N1371 CEN [197- 81, ESP ETC
CSR ESP GSE IDC
ETC GSE ¢INR INRB
10C ¢INR INRI INRJ
INRB iNRI MOTA NAE
INRJ MOTA SAR SCE
MuLB NAE SCN SES
SAR SCE ¢SIE SOD
SCN SES SSI STM
¢SIE SOD 1N1378 ETC [147- 11
S$Si ST™M SES SSsi
IN1371A CSR [197-8211N1377 ETC 147. 13
ESP ETC SES SS|
GSE 10C iN1378 ETC 147- 15
¢INR INRB SES ssi
INRI INRJ 1N1379 ETC 147- 17
MOTA MULB Ssi
NAE SAR 1N1380 ETC 147. 20
SCE SCN S §S!
SES ¢SIE 1N1381 ETC |[147-22
SOD SPE SS!
SSi STM 1N1382 SES 147- 25
1N1371B IDC 197- 83 S$SI
SAR SSi 1N1386 EDL 138- 88
STM FMC SES
TN1372 CEN (187151 SPE (3]
CSR ESP 1N1387 EDL 138. 72
ETC GSE FMC SES
iDC ¢INR SPE SSi
INRB INRI 1N13988 EDL 136- 76
iINRJ MOTA FMC SES
MULB NAE SPE SSi
SAR SCE 1N1399 EOL 136- 78
SCN SES FMC SES
4+SIE SOD SPE SSI
SPE SS| 1IN1400 EDL 136- 84
STM FMC SES
1IN1372A CSR [197-162 SPE SSI
ESP ETC 1N 1401 EDL 136. 89
GSE 10C FMC SES
¢INR INRB SSI
INRI NRJ 1N1402 £DL 136- 92
MOTA MuULB FMC SES
NAE SAR SPE SS|
SCE SCN 1N1403 EDL |1368- 95
SES +SIE FMC SES
SOD SSi SP! SSi
ST™ 1N1418 CEN 189- 23
1N13728B IDC 197-163 SSi
R SAR 8si 1N1417 CEN [180-130
STM SE SSi
1N1373 CEN [188- 9 |1N1418 CEN |[191-93
CSR ESP SE SSi
ETC GSE 1N1419 CEN |182- 57
10C ¢INR SSi
INRB INRI 1N1420 CEN [193- 20
iNRJ MQOTA iDC SES
NAE SAR SSI
SCE SCN 1N1421 CEN 1193-191
SES ¢SIE SES SSI1
SOD SSi 1N1422 CEN |197- 84
ST™M SES SSI .
IN1373A CSR [188- 10{1N1423 CEN [188.137
SES S$Sl
+-Copy of mfr's data sheet .
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