/) THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

TENTATIVE DATA
4 )

SUPERSWITCH

HIGH CURRENT, HIGH POWER TRANSISTORS

Pressure contact construction
Thermal fatigue free
Key parameters characterised at 100°C

*High current capability

*Very low saturation resistance at 100°C
*High specified gain at 100 A

*Fast turn-on and and turn-off

ESM 3000-3001

NPN SWITCHING TRANSISTOR
TRANSISTOR NPN DE COMMUTATION

4 )
ESM 3000 ESM 3001
VCEOsus 120 v 150 V
VCEV 200V 200 V
ICsat 150 A 150 A
icm 300 A 300 A
-

—

Boitier

Torques

_ J

Case 14 g3

Mounting with M 12 screw
Montage avec vis M 12

Min:14m N

Couples de serrage Max : 18 m N c

(ABSOLUTE RATINGS (LIMITING VALUES)
VALEURS LIMITES ABSOLUES D'UTILISATION
ESM 3000 ESM 3001
Collector-emitter voltage
Tension collecteur-émetteur Vceo 120 150 v
Collector-emitter voltage
Tension-collecteur-émetteur VBe=-15V Vcev 200 200 \%
Emitter-base voltage
Tension émetteur-base VeBO 7 7 v
Collector current repetitive < IC(RMS) 150 150
Courant collecteur répétitif tp ST ms Icm 300 300 A
Base current IB(RMS) 20 20
Courant base tp <1ms Ism 40 40 A
Power dissipation P
Dissipation de puissance case 75°C tot 400 400 w
Junction temperature
Température de jonction Tj —-65+175 —-65+175 °c J
N
Junction-case thermal resistance
Rési hermique jonction-boiti max Reh(j-c) 0,25 0,25 oc/w
Double sided cooling
\—
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ESM 3000 - ESM 3001

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES **

[ svmeots [ Min [ Typ [Max | uniTs | [ TEST CONDITIONS - CONDITIONS DEMESURE |
OFF CARACTERISTICS - CARACTERISTIQUES A L’ETAT BLOQUE
VCEOsus 1% v oM e B=0L=25mHIc=05A
V(BRIEBO 7 v Ic = 0,1g = 100 mA
Icev 6 mA VCE =200V VBg = —15V, Tj = 125°C
ICER 10 mA VCE = 200 V, Rgg = 10Q , Tj = 125°C
IeBO 30 mA Ic=0, Ve =56V
ON CHARACTERISTICS -CARACTERISTIQUES A L’ETAT CONDUCTEUR
15 Ic = Icsat = 150 A, Ig = IBsat = 15 A
15 Ic =100 A IB=5A
Tj = 100°C
Veesat 06 v Ic= 100 A g=10A i
05 Ic=8A lg=4A
VBEsat* 22 \ Ic = ICsat, 1B = !Bsat. Tj = 100°C

SWITCHING TIMES ON RESISTIVE LOAD - TEMPS DE COMMUTATION SUR CHARGE RESISTIVE

ton 1 bs Vec =60V
ts 18 us Ic = Icsat
% 05 Hs g1 =-1B2 = IBsat

TURN-ON SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION A LA MISE EN CONDUCTION

4 Tj = 25°C
] =
VCE (2 ps) 6 Vo 1= 100°c Vee =60V
Rc = 0,40
v 2 Ti =27 81 = IBsat
= 'Bsal
CE (4 ps) 3 Vo - ro0ec

TURN-OFF SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION AL ‘OUVERTURE

ON INDUCTIVE LOAD - SUR CHARGE INDUCTIVE

With negative bias - Avec polarisation nég
' 1 Tj = 25°C

tsi 17 B 17 = 100°C
0,15 Tj = 25°C Vee = 60V

i ps . - 100°
0,25 Tj = 100°C Ic = ICsat

- 0,03 Tj = 25°C IB1 = — 182 = IBsat

ti 0,1 ¥ 17y = 100°C Velamp = 0.7 VCEO
0,15 T = 25°C

te 03 K1 = 1000C

With antisaturation network - Avec réseau antisaturation

! 4 Tj = 26°C
i 7 [ T, = 100°C Vee =60V
Ic = Icsat
% . s =B 181 =1
i 25 H |7 = 100°C 81 = Beat
IB2=10
. 03 o Tj = 25°C Velamp = 0.7 VCEO
06 Tj = 100°C
**T; = 25°C Unless otherwise stated *Pulses
! Impulsions tp <300 ps d<2%

2/3



Ic 300
(A)

200

100

0

Ic 300
(A)

200

100

0

Tj < 125°

IC(RMS)

ESM 3000

L]

ESM 3001

20 40 60 80 100 120 140 160 VCE(V)

Forward biased safe operating area (FBFOA)

(switching area)

Tj < 125°
NN\
NN
\
IC(RMS)

R
= =
o=@

20 40 60 80-100 120 140 160 VCE(V)

Reverse bias safe operating area (RBFOA)

ESM 3000 - 3001

3/3



/) THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

TENTATIVE DATA

ESM 3002

NPN SWITCHING TRANSISTOR
TRANSISTOR NPN DE COMMUTATION

(" 4 )
SUPERSWITCH Verome 200V
VCcev 350V
Icsat 140 A
tf (100°C) 0.7 ps
HIGH CURRENT, HIGH POWER TRANSISTORS
Darlington switch 200 A
Pressure contact construction
Thermal fatigue free \_
High power caability
Wide operating area
Suited for use on the Darlington configuration '
Key parameters characterized at 100°C Case
. TO83
% Boitier
APPLICATIONS
MOTOR CONTROL Mounting with M 12 screw
Montage avec vis M 12
DC/AC INVERTERS
POWER SUPPLY BREAKERS
Torques Min:14ma N
Couple de serrage Max : 18 ma N
— .
( ABSOLUTE RATINGS (LIMITING VALUES) j
VALEURS LIMITES ABSOLUES D'UTILISATION
Collector-emitter voltage VCEO 200 v
Tension
Collector-emitter voltage
Tension collecteur-émetteur VBe=-15V Veev 350 v
Emitter-base voltage 7
Tension émetteur-base VeEBO v
Collector current <1 ms Ic (RMS) 126 A
Courant collecteur A Icm 250
Base current IB(RMS) 20 A
Courant base tpS1ms Igm 65
Power dissipation
Dissipation de puissance Tcase 75 °C Prot 400 w
Junction température ) _ ]
kTe-mpérm'ure de jonction Ti 65 + 150 ¢ J
unction-case thermal resistance )
Reési ique j ion-boiti max Rth(j) 0,25 oc/w
Double sided collil
\ > J
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ESM 3002

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES **

SYMBOLS

[ o[ owr |

YEST CONDITIONS - CONDITIONS DE MESURE

OFF CHARACTERISTICS - CARACTERISTIQUES A L'ETAT BLOQUE

VCEOsus 200 v 1Ig=0,L=25mH,Ic=05A

V(BR)EBO 7 \ Ic =0, 1g =100 mA
Icev 5 mA Veg =350V, Vge =— 15V, Tj=1250C
ICER 10 mA VCE =350 V, Rgg = 10 2, Tj = 126°C
1eBO 30 mA Ic=0,VEg=5V

ON CHARACTERISTICS - CA

RACTERISTIQUES A L'ETAT CONDUCTEUR

IC = Icsat = 140 A, Ig = Isat = 2BA, Tj = 100°C

15 v
VCEsat* 2A
Ic = 120A,1g =1
15 v C = 120A,1g
VBEsat® 2,2 v Ic = Icsat. 1B = !Bsat

SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION

Resistive load - Charge résistive

15
on Vee =100V, Ig = Igsar!!!
s 2 us
181 = — 182 = IBsat
ki 0,7
Inductive load - Charge inductive
05 Tj=25°C Vee =100V, I = Igsae (1)
t us L —
031} 07 T;j=100°C |lg1 =— 2 = IBsat

2/3

* Measured with pulses tp = 300 us §K2% ** Tcage 25 OC Unless otherwise stated
(1) VcEclamp. < VCEOsus
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Application

The ESM 3002 is suited in Darlington configuration.
This allows a higher collector current.

Example :

Darlington with
ESM 3002 (output)
BUT 91 (driver)

Icp = 200 A Total output current

Ig = 4 A Drive current

Ic
(A)

200

IC (RMS)

100 200 VCe (V)
Fig.1 — Forward biased safe operating area (FBSOA)

1049

Ico
’_
BUT91
ESM 3002
Ic
(A)
200
IC (RMS)
100
100 200 VCE (V)

Fig.2 — Reverse biased safe operating area (RBSOA)
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THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

ESM 3004 - ESM 3005

NPN HIGH VOLTAGE SWITCHING TRANSISTORS
TRANSISTORS NPN HAUTE TENSION DE COMMUTATION

r ) ( )
ESM 3004 ESM 3005
SUPERSWITCH VeEOmus 00V 500V
Vcev 600 V 600 V
ICsat 65A 50A
150 A 150 A
HIGH CURRENT, HIGH POWER TRANSISTORS lcm
. DARLINGTON
e Pressure contact construction SWITCH 130A 110A
e Thermal fatigue free
o High power capability
o Wide operating area . J
o Key parameters characterized at 100°C
@ Suited for use on the Darlington configuration
' )
APPLICATIONS ‘Case .1083(CB-183)
Joitier
MOTOR CONTROL
DC/AC INVERTERS
POWER SUPPLY-BREAKERS
Stud torque .
\__ ) \__Couple de serrage 14mAN Y,
(ABSOLUTE RATINGS (LIMITING VALUES) )
= 25°C Unless otherwise stated
VALEURS LIMITES ABSOLUES D'UTILISATION Tcase = 25 nie:
ESM 3004 ESM 3005 Units
Collector-emitter voltage 500 v
Tension collecteur-émetteur Vceo 400
Collector-emitter voltage _ v
Tension collecteur-émetteur VBE = - 15V Vcev 600
Emitter-base voltage 0 v
Tension émetteur-base VEso !
Collector current IC(RMS) 120 A
Courant collecteur repetitive tp< 1 ms Icm 150
Base current IB(RMS) 20 A
Courant base tp€ 1 ms IBM 40
Power dissipation o 400 w
Dissipation de puissance Tcase 75°C Pot
Junction temperature X —_ 65 175 oc
\Tempéralure de jonction Tl e J
Junf:tion-case the.rrnal .resisfance . max Rth(j-c) 025 ocrw
Résistance thermique jonction-boftier :
50, rue Jean-Pierre Timbaud - B.P. 5 July 1982 178
F - 92403 Courbevoie Cedex FRANCE 7.\ THOMSON-CSF
Tél. : (1) 788-50-01 Telex : 610560 F o e POSATTS
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ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES*

|

SYMBOLS l Min l Typ l Max [ UNITS | TEST CONDITIONS - CONDITIONS DE MESURE

OFF CHARACTERISTICS - CARACTERISTIQUES A L'ETAT BLOQUE

400 ESM 3004
VCEO (sus) 500 V| com 3005 z g =0,L=25mH,Ic=05A
v 10 IC = 0, Ig = 200 mA
(BRIEBO
'cev 5 mA | VCE = 600V, VBE = — 1,5V, Tj = 125°C
ICER 10 mA | VCE = 600V, RBg = 108, Tj = 125°C
lEBO 30 mA |Ic=0VEB=5V

ON CHARACTERISTICS - CARACTERISTIQUES

A LETAT CONDUCTEUR

ESM 3004 Ic = Icsat = 65 A, Ig = Igsat = 13 A

T{100°C
v . 18 v ESM 3005 : Ic = ICsat = 50 A, Ig = Igsat = 10A ! 0
CEsat 5 v | Esmaooa Ic=100A1g = 33A -
ESM 3005 ; Ic=80A,lg=27A i
VBEsat™* 22 v ICc = ICsat. 1B = IBsat

SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION

SWITCHING TIMES ON RESISTIVE LOAD - TEMPS DE COMMUTATION SUR CHARGE RESISTIVE (Fig. 1)

1.0 15

35
1

05

Vee =200V, Ic = ICsat.
Bs

IB1 = — 1B2 = IBsat

TURN-ON SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION A LA MISE EN CONDUCTION (Fig. 2)

VCE (2 us) 8 \% T, = 100°C cg;_og;/sgggcsa‘
= . Ic=1
VCE (4 us) : v e 181 = IBsat. IC = ICsat

J

ON INDUCTIVE LOAD - SUR CHARGE INDUC

TURN-OFF SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION A L'OUVERTURE (Fig. 3)

TIVE

With negative bias - Avec polarisation négative

3,6
tsi
45 Tj = 100°C
025 | 06 -
i 07 | 1 Tj = 100°C S e
. us j = Ic = Icsat
0,1 81 = — 182 = IBsat
t 0.2 T, = 100°C Velamp. = 0.7 VCEO
R 0.8
¢ 2 T = 100°C
Without negative bias - Sans polarisation négative
. 7
tsi M T, = 100°C Vee = 200V, Rg2 = 10
; Ic = ICsat
th IB1 = IBsat
fi 3 us Tj = 100°C Igp =0
. 03 Velamp. = 0,7 VCEO
u 0,5 T, = 100°C

*Tj = 26°C unless otherwise stated - ** Pulsed - Impulsions tp<300us,8<2 %
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ESM 3004 - ESM 3005

h h
21E \ ESM 3004 2E ESM 3005
70 - Tj 25°C 70 - Tj 25°C
\ Tj100°C T 1000¢
-
ol BA
\ \
\
K XY
ol M\ A
O\ 30 N
k\‘
N\
10 <==_ 10 <=
*—#—__: F———— e o = = = - -
0 50 100 Ic(A) 0 50 100 Ic(A)
Fig.1 : DCcurrent gain. Fig.2 : DCcurrent gain.
L Ig
(a) | ESM3004 wa) | ESM3005
Tj100°C

Tj100°C
20 // 20
@
Y. &,
&o" i
$ $
$ soo

0 50 100 Ic (A 0 50 100 Ica) -
Fig.3 : Minimum base current to saturate the Fig.4 : Minimum base current to saturate the
transistor. transistor.

VCEsat T VCE T T
ESM sat
i 1 H ] ETT I H I i ESM 3005
t 9 T 1
i [ 'l | I | I
15 I 15 ) } 4
J ] ,‘ ' ] I ] "
Ic/ig = 10 Ic/ig =5 icig = 10— + Ic/ig =5
\ 1 L, | X 1 "/
1 1
[ [}
1' I ! VL A
H 7 Nic/g =3 1 Jr Ic/lg =3
05 05 A7
/ 4
= T
Tj125°C e [ o —
i
< | Tj 25°C m=omemem T| 25°C mm e mm
0 50 100 Ic (A) 0 50 100 Ic(A)
Fig.6 : Saturation voltage.
3/8

Fig.5 : Saturation voltage.
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ESM 3004 - ESM 3005

VBEsat [Esm - Ic/ig =3
T | - w SM 3004 - 3005 c% l,/’
6|-5=05 . A .
‘ i | DA
1
5 —E’OL// / Zth = K . Rth
L -
10-1 Y - c/ig =5
+——t=
6 -
4 —l
& =1tp/T tp 05
2 LA
4 Tj125°C e
Tj 25°C emememem
10-2 10-1 100 10! 102 tg(ms), 0 50 100 Ic(A)
Fig.7 : Transient thermal response. Fig.8 : Saturation voltage.

us) ‘ ESM 3004 - 3005 RESISTIVE LOAD ! ) INDUCTIVE LOAD __l__ Ti 25°C
i i i lus) i. ESM3004-3005  VCE clamp = 0.7 VCEO
5 A g1 = - IB2 = Ic/5
\ Tj25°C ~—
\ Vee =200V ] e e X
4 IB1=-1g2 —
Ic/lig =56
3 ‘\ 1
h t
2 5\
= ——T3=1 |
1 ton — —T] et
% — i t
) - With antisaturation NEtWOrk e = ee e =
| l 101 ’ﬂ Without antisaturation network
0 20 60 100 140 !C/ICsat (%) 0 50 100 1Cc/1Csat (%)
Fig.9 : Switching times versus collector current. Fig.10 : Switching times versus collector current
(with and without antisaturation network).
% %
ESM 3004 - 3005 IC = ICsat ESM 3004 - 3005
: Ic/ig =5 |
fi] ton 181 = ~ Ig2 = IBsat Iclic
sat
200 \ Tj25°C Ic/B =5
N [~ 11 = - IB2 = IBsat L —
\ \ Vee =200V
150 \ ~ 300
N /
NS rd tr
100 === 0 /
|t e fi
., P ~: - / /
v T A A~
50 ton ~ I, 1
100
0 100 200 300 400 Vg (V) 0 50 100 Tj(°C)
Fig.11 : Switching times versus collector-emitter Fig.12 : Switching times versus junction tempe-
48 voltage. rature.
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ESM 3004 - ESM 3005

SWITCHING SAFE OPERATING AREAS

(o]
o
T RBe
TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED
- During the tum-on - During the tum-off with negative base-emitter
- During the tum-off wi ] base: o
voltege and Rgg < 220. o
| T
@ Ti< 125°C S Ti< 125°C
150
150 X
IC(RMS) IC(RMS)
100 31 18 100
8 8
Aml 2
w w g §
2l 12
w w
20 20 \

0 100 300 500 VCE (V) 0 100 300 500 VCEV)
Fig.13 : Forward biased safe operating area Fig.14 : Reverse biased safe operating area
(FBSOA). (RBSOA).

SAFE OPERATING AREA
Ic (A
8 T=3—X = — % T T
= A v — 1 ESM 3004 - 3005
» &
2 NN Y _..l%
N\ L\ [\ 100
10! & s\ X \J K
5 0&5&» AN ;‘ Gl
Y
2 WA 75 \A
ANAN NN
100 N % \
5 \ 50 N
2 \\ N
10°! B \
Tcase 25°C \ 25 \
5 —T— - \
2 e 0 C OpEYation ELSQAA
— - M I 06 34 F11
102 Pl i ESM 3005 Fl

00 2 4 6100 2 46 102 2 4 VeV 0 26 50 75 100 125 150 Tcase(°C)

Fig.16 : Power and IS/B derating versus case

Fig.15 : DC and puise area.
temperature.

5/8

1085



ESM 3004 - ESM 3005

APPLICATIONS

The ESM 3004/3005 are suited for use on the Darlington configuration. This allows a higher collector current.

EXAMPLE :
DARLINGTON WITH DARLINGTON WITH
ESM 3004 (output) -BUX 38 (driver) ESM 3005 (output) - BUX 98 A (driver)
IcD = 130A.18 =5A Icp = 110A,1g = 5 A
Ig 1 [} 1
w $jco ] g $co
I —
ESM 3004 ESM 3005

. ; / . /
Driver BUX 48 A Driver BUX 98 A
Driver BUX 48 Driver BUX 98 /
1 1 ’Ai/
)

0 20 100 Ico (A 0 20 100 Icp (A
Fig. 17 : Base current to saturate the Darlington Fig.18 : Base current to saturate the Darlington
configuration. configuration.

6/8
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+6V

-6V

ESM 3004 - ESM 3005

DRIVER CIRCUIT
DAS
T2
Driver
ESM 3004/ESM 3005
13

03uH

The use of an antisaturation circuit (DAS with T2) enables turn-off of the ESM 3004/ESM 3005 directly from the quasi-saturation

state. This gives the following advantages :

— Lower switching times tf and ts and smaller switching losses,
— Narrower spread of storage time tg,

— Enlarged RBSOA area.

7/8
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TURN-ON SWITCHING WAVEFORMS

veel
V)
VCE sat dyn.
|
|
2 } l t
S -

] 4ps  p—
@] ) I

|

TURN-OFF SWITCHING WAVEFORMS (INDUCTIVE LOAD)
A

VCE. Ic
v (A

]

] B
(A) ' -
—\
t
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%) THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

ESM 3006 - ESM 3007

NPN HIGH VOLTAGE SWITCHING TRANSISTORS

TRANSISTORS NPN HAUTE TENSION DE COMMUTATION

ADVANCE INFORMATION
( r )
SUPERSWITCH ESM 3006 ESM 3007
VCEO (sus) 600 v 700V
Vcev 1000 V 1000 V
HIGH CURRENT, HIGH VOLTAGE POWER ICsat 3BA 30A
TRANSISTORS Icm 80 A
tfi (100°C) 2us
e Pressure contact construction
o Thermal fatigue free \_ Yy,
e High power capability
® Wide operating area
Suited for use : Case .., a3(CB-183) )
Botier *
— on the 380 V mains E
— on the Darlington configuration )
M1
APPLICATIONS
MOTOR CONTROL
AC/DC AND DC/AC CONVERTERS
g;:z;ot;: ;‘e’rrage 14MAN
— - J
(" ; )
ABSOLUTE RATINGS (LIMITING VALUES) Tcase = 25°C Unless otherwise stated
VALEURS LIMITES ABSOLUES D'UTILISATION
ESM 3006 ESM 3007 Units
Collector-emitter voltage
Tension collecteur-émetteur Vceo 600 700 v
Collector-emitter voltage _
Tension collecteur-émetteur VBE = — 15V Veev 1000 v
Emitter-base voltage
Tension émetteur-base Veo 10 v
Collector current .
Courant collecteur ~ "EPElILIVE tp< 1 ms Ic™M 80 A
Base current RMS) 20 A
Courant base tp< 1 ms BM 40
Power dissipation °
Dissipation de puissance Tcase 75°C Prot 300 w
Junction temperature — 65, + 150 oc
\ 7empérature de fonction ' WV,
( )
Junction-case thermal resistance Rur /e 095 R
Résistance thermique jonction-boitier thij-c) g cw )

50, rue Jean-Pierre Timbaud- B.P. 5
F - 92403 Courbevoie Cedex FRANCE
Tél. : (1) 788-50-01 Telex : 610560 F
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ESM 3006 - ESM 3007

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES*®

symBoLs | Min | Typ | Max [ unirs [rest conpimions - conorrions oe mesure

OFF CHARACTERISTICS - CARACTERISTIQUES A L’ETAT BLOQUE

Vero s | B 015 = 0. L = 25 mH, Ic = 05 A
700 P CEVES
V(BRIEBO 10 ic = 0,1 = 200 mA
'cev 6 VCE = 1000 V, Vgg = — 15V, Tj = 125°C
ICER 10 mA |Vce = 600 v, Rgg = 109Q, Tj = 125°C
'EBO 30 Ic=0,VEB =5V

ON CHARACTERISTICS - CARACTERISTIQUES A L’ETAT CONDUCTEUR

ESM 3006 Ic = Icsat = 35 A, Ig

7A
15 $7j = 100°c
. ESM 3007 Ic = Icsat = 30 A, IB = =6A
VCEsat
ESM 3006 Ic =50 A, Ilg =
2 \ 100°C
ESM 3007 Ic = 40 A, I
VBEsat® 21 IC = ICsat. 1B = IBsat
SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION
On resistive load - Sur charge résistive
ton 15
ts 5 us |Vcc =400V, Ic = Icsat. 1B1 = — 1B2 = IBsat
1 15
‘On inductive load - Sur charge inductive
1 Vee = 400 V, Ic = ICsat
ti 'S
2 Tj = 100°C | Ig1 =

°  Measured with pulses tp = 300us,5€2%.

** Tcase = 25°C unless otherwise stated.
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