> THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

SUPERSWITCH

ESM 2040 D, (V)

NPN HIGH VOLTAGE SWITCHING DARLINGTON
DARLINGTON NPN HAUTE TENSION DE COMMUTATION

ADVANCE INFORMATION

SUPERSWITCH

Fast switching, high voltage Darlington with antipa-
rallel diode particularly suited for industrial applica-
tions off 220Volt lines such as :

e Half bridge converters

e Full bridge converters

e Variable frequency motors

o DC, AC three phase inverters.

Designed for free choice of :

e Base-emitter resistances

e Base terminal of driver and output stage.

*Wide safe operating area

*Low negative base consumption during the off-state
*Ease of paralleling

*Isolated collector package

-

Vcew
Vcev
Icsat
t100°C)
ter

-

400 V
600 V
20 A
<750 ns
€50 ns

Case
Bottier

IsoTOP

ESM 2040 DV
CB-416
\_ J &Isolation voitage : 2,5 kVqys
‘A R
ABSOLUTE RATINGS (LIMITING VALUES) 4
VALEURS LIMITES ABSOLUES D'UTILISATION
Collector-emitter voltage
Tension collecteur-émetteur VCEO 400 v
Collector-emitter voltage _
Tension collecteur-émetteur VBE = — 5V Veev 600 v
Emitter-base voltage
Tension émetteur-base VeBo 12 v
Collector current Ic 25 A
Courant collecteur lp< 10ms Icm 35
Base current g 4 A
Courant base 1r,<€10ms IBM 10
Power dissipation
Dissipation de puissance Tease 25°C Ptot 125 w
Junction temperature _ oC
Q'empérature de jonction Tl 40, + 150 J

Junction-case thermal resistance . o
Résistance thermique jonction-boitier M2 Rentjc) ! Ciw
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ESM 2040 D, (V)

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES*

r SYMBOLS

l Min I Typ I Max I UNITS I TEST CONDITIONS - CONDITIONS DE MESURE

OFF CHARACTERISTICS - CARACTERISTIQUES A L'ETAT BLOQUE

VCEO (sus) 400 V |lg=0Ic=02A L =15mH
v 12 v IC=0 18 = 5mA
(BRIEBO c=0lg=5m
| 0.2 mA VCE = VCEV, VBE = — 7V
Cev 2 Tj100°C Rq = 2709 R2 = 1009 Diode B1-B2 : 2 x PLQ 08
05
I - - <
CER 2 mA T 100°C VCE = VCEV R1€27Q,R2€ 100
IEBO (T2) 1 mA Ic=0,VBe2 = — 7V

ON CHARACTERISTICS - CARACTERISTIQUES A L'ETAT CONDUCTEUR

VCE sat** 14 2 v IC=20A,1g = 1A, Tj = 100°C
Vcesat** 25 \ Ic=30A,1g=3A
VBE sat*” 25 v Ic=20A18=1A
CHARACTERISTICS OF THE FREE WHEELING DIODE
CARACTERISTIQUES DE LA DIODE DE ROUE LIBRE
VE | | | 1,7T v I|F=20A 1
tre [ I [ 50 | ns |IF=05A1r=1A IREC = 0.25 A (see fig. 21) |

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

ton

0,7

1

's

1,7

25

Y

0.6

1.2

us

Vee = 150V, I = 20 A, Igy =

1A RC =759

Rp2 = 06Q, — Vg = 7V, tp = 30u

TURN-ON SWITCHI|

NG CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION A LA MISE EN CONDUCTION

110

dic/dt ) Alus T, = 700°C Ve = 300 V,Re = 0,181 = 15 A, tp = 3us
5
\ = = =
CE (3 us) 0 \ T, = 100°C Vee= 300V, Rc = 15Q,1g1 = 1 A
28
\ - = Rc = 15Q,1g1 = 1A
CE (5 us) 52 \2 TJ ~700°C vce= 300V, Re . 1B1

TURN-OFF SWITCHING CHARACTERISTICS - CARACTERISTIQUES DE COMMUTATION A L'OUVERTURE
ON INDUCTIVE LOAD - SUR CHARGE INDUCTIVE

With negative bias - Avec polarisation négative

" 1,85

s 2.9 4 Tj = 100°C Ic=20A

t 0,18 IB=1A

fi 044 | 0.75 Tj = 100°C ~Vgg =7V

. 004 K Rg2 = 0,60

t 0.12 T' ~ 100°C Vee = 150 V
0.48 Velamp. = 400V

b 1 Tj = 100°C Lo = 04mH

With antisaturation network - Avec réseau antisaturation

) 1.8

si 2,7 4 Tj = 100°C lc=20A

t 0,22 IB=1A

f 046 | 0.75 ws [Tz 100°C -Veg =7V

) 0,05 Rg2 = 0,60

i 0.14 Ti ~100°C Vee = 150V
G Velamp. = 400V

: Le = 0,4mH
e 112 T, = 100°C c=04m

*Tj = 25°C unless otherwise stated - ** Pulses - /mpulsions = tp€300us,6 €2 %

217
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ESM 2040 D, (V)

FIGURE 1: TEST CIRCUIT FOR SWITCHING TIMES
- with resistive load

- withi ive load with i i k
- with ind load with i rk
Rc
Oo----{—"%}---0
Without B;1=59 Y—-m__

FIGURE 2 : TURN-ON SWITCHING WAVEFORMS .
Load resistor under short-circuit

VCE Ic -
) (A) e
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c=0 !
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FIGURE 3 : TURN-OFF SWITCHING WAVEFORMS (INDUCTIVE LOAS)
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FIGURE 4 : DC and puise area

Vce
) N\
N

700

N
500 N

N

400 .

5 .2 5 _ R

w02 S ? Sa2? T 100 PBEMD)

FAGURE 5 : Collector-emitter voltage versus base-
emitter resistance
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FIGURE 6 : Power and Ig/g derating versus case FIGURE 7 : Transient thermal response
temperature
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ESM 2040 D, (V)

h. A |
e AN [ (BA.'
N VCe=5V
500 \
NAN
% 1 >
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1= 103
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FIGURE 9 : DC current gain FIGURE 10 : Minimum base current to saturate the
transistor
VCE Vce
V) (\%] ‘
— 3
2 20A 2 04 ~
fe I~~~
—C0A
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1 11l 109
0 1 2 3 I (A) 0 1 2 3 1B (A)
FIGURE 11 : Base characteristics FIGURE 12 : Collector saturation region.
VCEsat Ic
VBEsat 1 A
wv) Ic/g = 20 Can | _Vce=2V
2 20 <
© % Y &
"
o
/ &
1 'ﬂ(’ 10
-
- 7
0
0 10 20 30 Icta) 1 15 2 VBE (V)

FIGURE 13 : Saturation voltages FIGURE 14 : Collector current spread versus base-

emitter voltage.
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ESM 2040 D, (V)
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TRANSISTOR FORWARD BIASED

- During the turn-on
- During the tum-off with gative b
voltage and Rgg <500
lc
T T
W Ti<1z8°C
25
20
15
10
5
0 200 400 600 Vce (V)

FIGURE 15 : Forward biased safe operating area
(FBSOA)

Tj<125°C
|
8 %

[ 7 o)
Pa==mcahlll
e I

05 A s S V2
S| H

025A S
4 | ]

35 Icm
Ig = 60 mA
0 100 200 300 40 VCE(\V)

FIGURE 17 : Forward biased accidental overload area
(FBAOA)

Figure 16 : The hatched zone can only be used for turn-on.

Figure 16 : VcgEw collector-emitter working voltage. At this
voltage the device is allowed to switch the recommended collector
current ICgat.

Figures 17 and 18 : High accidental surge currents (| > Icm) are
allowed if they are on repetitive and applied less than 3000 times
during the component life.

Figure 17 : The Kellog network (heavy print) allows the calculation
of the maximum value of the short-circuit current for a given base
current Ig (30 % confidence).

Figure 18 : After the accidental overload current, the RBAOA has
to be used for the turn off.

6/7
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TRANSISTOR REVERSE BIASED
- During the t ff with g base- itt
voltage
Ic
(A) 11
Ti€125°C
% f
| Veew
20 i
-Vvgg=7V
15
10
5 S
N
0 200 400 VCe (V)
FIGURE 16 : Reverse biased safe operating area
(RBSOA)
IcsM
(A) l l
Tj€125°C
80 t 1
-Vvgg=7V
60
40
20
\
0 200 400 Vce (V)
FIGURE 18 : R biased di '} rioad area
(RBAOA)

Figure 15 : La zone hachurée ne doit étre utilisée que pour la mise
en conduction.

Figure 16 : Ve tension collecteur-émetteur d'utilisation. C'est la
tension maximale d’utilisation définie en commutation 8 ICsap.
Figures 17 et 18 : De forts courants de surcharge > lcpm sont
permis s'ils sont non répétitifs et appliqués moins de 3000 fois dans
la vie du composant. 5

Figure 17 : Le réseau de Kellog (trait gras) permet le calcul de la
valeur maximale du courant de court-circuit pour un courant de
base donné 1g (90 % de confiance).

Figure 18 : Aprés le passage du courant de surcharge accidentelle,
on doit utiliser I'aire de surcharge accidentelle en polarisation
inverse pour |'ouverture.
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ESM 2040 D, (V)

’ ! ! ! T T T T T =
——mmme Without antisaturation network (us) Without antisaturation network r 81 =1A 7]
=== With antisaturation network = = = With antisaturation network ——{ RB2 = 0,6Q
g1 =1A 2 |is prgmg qE——— r—y—y—
Rg2 = 0,60 ] -
6 It
4 f LS
h)
\ - = e a
1 == 2 N \) P e
s =~ LY .
~ ” \‘ o’
\ 7 __A4 10-1 =
\s. b~ <
INDPCTIVE LOAD
INDUCTIVE LOAD I I
1 | 102
0 10 20 30 Ic(A) 0 10 20 30 Ica

FIGURE 19 : Switching time versus collector current

FIGURE 20 : Switching times versus collector current

500 100

e

(A): Pulse generator HP 214 A
i: Tektronik probe P 6201

IREC

FIGURE 21 : Reverse recovery test circuit.
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) THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

SUPERSWITCH

ESM 2060T

NPN HIGH CURRENT SWITCHING TRANSISTOR
TRANSISTOR NPN FORT COURANT DE COMMUTATION

SUPERSWITCH

HIGH POWER , HIGH CURRENT TRANSISTOR SUITED FOR USE
IN DARLINGTONS AND PARALLEL MOUNTING -
MOTORS CONTROL - DC/AC INVERTERS - BREAKERS

Data sheet tailored for switching applications

* High current 120 A in Darlington configuration
* Information for parallel mounting
* Wide surge area 250 A - 200 V
* Base drive specified for different values of Ic

TRANSISTOR DE PUISSANCE , A FORT COURANT, ADAPTE A
L'UTILISATION EN DARLINGTON ET LE MONTAGE EN PA.
RALLELE

COMMANDE DE MOTEURS — GENERATEURS CONTINUS ET AL .
TERNATIFS — DISIONCTEURS

Spéc pour la
* Fort courant 120 A en Darlington
* Caractérisation pour le montage en paralléle
* Aire de surcharge étendue ‘250 A - 200 V
* Commande de base spécifiée pour différentes valeurs de Ic

)

\—

—

Torques Min

g

VCEOsus 200V
VCEX 350V
1Csat 60 A
Icsm 250 A
tf (60A) <1tus
\
Case
Boitier Toss

Mounting with M 12 screw
Montage avec vis M 12

‘14maN

Couples de serrageMax:18 ma N

( ABSOLUTE RATINGS (LIMITING VALUES)
VALEURS LIMITES ABSOLUES D'UTILISATION

Collector-emitter voltage
Tension collecteur-émetteur

Collector-emitter voltage

Tension collecteur-émetteur VBe=-15V

350

Emitter-base voltage
Tension émetteur-base

Collector current

Courant collecteur tpSEms

125

Base current

Courant base tp <5 ms

14
24

Power dissipation

o]
Dissipation de puissance Tcase 25 °C

400

Junction temperature
Température de jonction

N—

- 65 + 200 oc

—

Junction-case thermal resistance

thermique j boitier

Renij<)

0,44

oc/wW

50, rue Jean-Pierre Timbaud - B.P. 5
F - 92403 Courbevoie Cedex FRANCE

Tél.: (1) 788-50-01 Telex : 610560 F 1031

Janvier 1982
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ESM 2060 T

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES **

SYMBOLS I Min ‘ Typ

Max | UNIT

I TEST CONDITIONS - CONDITIONS DE MESURE ]

OFF CHARACTERISTICS - CARACTERISTIQUES A L'ETAT BLOQUE

VCEOsus 200 v IB=0,lc=1A,L=25mH

V(BRIEBO 7 v Ig =50 mA, Ic =0
IcEX 3 mA Tcase = 125°C, Vcg =350V, Vge =— 1,5V
‘eBO 30 mA Vgg=5V,Ic=0

ON CHARACTERIST;CS - CARACTERISTIQUES A L'ETAT CONDUCTEUR

VCEsat®

15 \%

Ic=60A,1g=12A

VBEsat*

25 v

Ic=60A,lg=12A

SWITCHING CHARACTERISTICS - CARACTERISTIQUES

Resistive load - Charge résistive

DE COMMUTATION

ton 25
tg 25 us Vec =150V, Ic =60A,lgy =—1g2=12A
t 1
Inductive load - Charge inductive
tg 16 Nic=150V,Ic=60A Igy = —lg2=12A
us
tf 0,15 p
* Measured with pulses tp =300 us & <2%  ** Tcase = 25 OC Unless otherwise stated
Ic T o
(A) l
] 10 us
100pmm = = = o -l = -
7, 7 100
N BRI
\ % N\ o \
1 h \NEKVEL \ NN
AN Y 75 N J
X ST /
RN Y \\ 'S/e
Q N, N
1 X 50
M5 )
N\ % \ : \
0,1==DC op % \\
ool | [ | 0
1 2 46 10 20 4060 100 200 VcglV)

FIGURE 1 :DC and AC pulse area.

2117

0 25 50 75 100 125 150 T aeel®Ci

FIGURE 2 :Power and Ig/g derating vs cas temperature.
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FIGURE 3 : Transient thermal response
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(A)
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FIGURE 5 :Minimum base current to saturate the transistor

ESM 2060T

—
1250C | |
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40
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FIGURE 4 : DC current gain
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|
o |
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FIGURE 6 :Saturation voltage



ESM 2060 T

SWITCHING OPERATING AND OVERLOAD AREAS

TRANSISTOR FORWARD BIASED
- During the turn on
- During the turn off without negative base-smitter voltage

and Rgg =3 @
i Tj <1259
A) j<S125°C
80
60 Limit only for

turn on
40 Limit for turn on
and turn off
20
(4]
[} 100

FIGURE 8 : Forward biased safe operating area

!

—o0

T

TRANSISTOR REVERSE BIASED
- During the turn off with negative base-emitter voltage

Ic
(A)

j<125°C___‘

8
o

Vge=—-3V

[\] 100 200 300 VeelV)

FIGURE 9 : Reverse biased safe operating area

( FBSOAR ) ( RBSOAR )
lcsm — Icsm
(A) T, < 125°C ‘ pres
5 10 u‘s 5 us 250 <1250C
'S k o
2, o= 18A S |
200 107 =3 200
° s=12a | ~Z, ~1
Ig=6A ~ N <3000 VBe=-3V
150 =Tg3Al | T 150
icm
100 100
50 N is not limited if the normal con. 50
ditions under forward bias are res- i
pected (1g/g , Tj max)
0 0
0 50 100 150 200 VcglV) [ 100 200 300 VCe(V)
FIGURE 10 : Forward biased accidental overload area FIGURE 11 : biased acci rioad area
( FBAOA) ( RBAOA )

Figure 8 :The hatched zone can only be used for turn on

Figures 10 and 11 : High accidental surge currents (1> Icm ) are
allowed if they are non repetitive and applied less than 3000 times
during the component life.

Figure 10 : The Kellog network ( heavy print ) allows the calcula-
tion of the maximum value of the short<circuit current for a given
base current Ig ( 90 % confidence ).

Figure 11 : After the accidental overload current, the RBAOA has
to be used tor the turn off.

4i7 1034

Figure 8 :La zone hachurée ne doit €tre utilisée que pour la mise
en conduction.

Figures 10 et 11 : De forts courants de surcharge (| > Icm ) sont
permis sils sont non répétitifs et appliqués moins de 3000 fois dans
la vie du composant,

Figure 10 : Le réseau de Kellog ( trait gras) permet le calcul de la
valeur maximale du courant de court<ircuit pour un courant de
base donné I g ( 90 % de confiance ).

Figure 11 : Aprés le passage du de h. 7 e
on doit utiliser |'aire de surcharge acczdentel/e en polansar:on
inverse pour l‘ouverture.



ESM 2060T

(o S — ] *
[ S— RESISTIVE LOAD IVcc =150 V_|
¢
4 Ic/llp=5 200 f
2 \\ 180,
~—] 4
1 160!
0 o / / /‘s
f— n-]
0. // 140 '/ tr
S /
/ e /
02 . 120
, " tf L~
0,1 100
[} 10 20 30 40 50 60 Ic(A) [} 25 50 75 100 1256 Tj(°C)
FIGURE 12 : Switching times vs collector current FIGURE 13 :Switching times vs j
(us) ! TI' !
G’ INDUCTIVE LOAD__{Vcc = 150 V ]
al \ Ic/lg =5
\\
2 \‘\
s
\
1
0,6
04
02l \
N
i
0,1

0 10 20 30 4 50 60 IclA)

FIGURE 14 :Switching times vs collector current .
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ESM 2060T

¢ applications &

HIGH EFFICIENCY OPERATING

FONCTIONNEMENT A FORT RENDEMENT

When the P current smaller than Quand le ie
'c(SAT). its gain is hw and its VCE(sad is smaller. L] lc(,,&’son gain m plu: élevé ct n mmon de saturation est plus
eads to the following advantages : fail :
- Lm conduction losses. — Des pertes de conducnon plus faibles
— Lower base drive power, — Une puissance de commande de base plus faible.
— Shorter switching times . — Des temps de commutation plus faibles.
The minimum base current y to reach can be de- Le ire pour saturer le transistor, peut
termined with the aid of figure 6 . étre démrmmé 3 I'aside de la figure 6
EXAMPLE : [iIc =60 A ig = 11,5 A | Forced gain : 5,2
Ic=30A iB=25A | Forced gain: 12
PARALLEL MOUNTING MONTAGE EN PARALLELE

Figure 10 enables :

1) The calculation of the worse case sharing of the collector currents
between two ESM 2060 in parallel.

2) The caiculation of the emitter i
to have a better sharing.

La figure 10 permet :

1) Le calcul, dans le cas le plus défavorable, de la répartition du cou-
rant collecteur entre deux ESM 2060 en paralldls
2) Le calcul de | de /
pour avoir la meilleure répartition.

des

EXAMPLE: IT =108 A,11>44A ,12<64A

OVERLOAD PROTECTION — PROTECTION CONTRE LES SURCHARGES —

The ESM 2060 in the under an

ﬂu collector current is superior to the rating IcM

the

tings of power transistors. This concept allows :

J mode is
The new concept cACCIDENTAL OVERLOAD AREA »

— to calculate a maximum value of the collector current under lhon-cm:mt conditions ('ov this a Kellog network is given with the FBSOA)

— to find the

d of the FBAOA),

of an
— to find the maximum pomumlio voltage during the turn off undor overioad (with the aid of the RBAOA).

est supérie

L’ESM 2060 en régime de

Le nouveau concept «AlRE DE SURCHARGE ACCIDENTELLE »

Ce concept permet :

dans les

lorsque le P
3 ,

a la limite Icym
des de pui

les limites d

de court-<circuit (pour celd nous donnons un résesu de Kellog

— de calculer une valeur du

avec I’aire FBAOA).

— de trouver la durée dune ge en

(FBAOA)

_ de trouver la valeur maximale admissible de la tension réappliquée pendant le blocage du transistor aprds la surcharge.

SC —
SHORT CIRCUIT| PERMISSIBLE |
CURRENT DURATION LOAD s.C.
Example A | Vec =140V, 1g =12A] Isc < 205 A <20 Vee
ExampleB | vcc =180V .lg=8A| Isc < 185A <10us '8~ ESM 2060

6/7
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DARLINGTON
The use of Darlington configuration allows :

a) High gain with Ic near IC(sat)
EXAMPLE : BUV 21 + ESM 2060 ;for Iy =60 A , Ig <0,2 A (H29 = 300)

b) Higher collector current with normal gain
EXAMPLE : BUV 21 + ESM 2060 ; for IT = 120 A , Ig <2 A (H21 =60)

L utilisation de la iguration Darlington permet :
a) Un gain élevé avec I voisin de IC(sat)
EXEMPLE : BUV 21 + ESM 2060 ;pour IT =60 A ,Ig <0,2 A (H27 =300/

b) Un courant collecteur plus élevé avec un gain normal
EXEMPLE :BUV 21 + ESM 2060 ;pour Iy =120 A ,1g < 2 A (Hpy =60)

HIGH POWER SWITCH

The dynamic sharing during the turn off is always better with parallel transistors,
than with parallel Darlingtons.

The use of parallel i in Darling’ fige ion allows to build very high
power switches.

EXAMPLE :1 ESM 2060 Driver +3 ESM 2060 Power:|T = 340 Awith Ig = 8 A

{Consult our factory for other combinaisons)

COMMUTATION DE FORTE PUISSANCE

La répartition dynamique du courant pendant le blocage, est toujours meilleure
avec des transistors en paralléle qu ‘avec des Darlingtons en paralléle .

L utilisation de transistors en paralléle dans la configuration Darlington permet
de réaliser des commutations de trés forte puissance.

EXEMPLE : 1 ESM 2060 (commande) + 3 ESM 2060 (puissance)
IT=340 A .pourig=8A

{ Veuillez nous consulter pour d’autres combinaisons possibles)

5

47 Q

BUV 21

ESM 2060T

ESM 2060

CONSULT THE THOMSON CSF HANDBOOK

*[ e transistor de puissance dans son environnement *
* The power transistor in its environment *

* Handbuch Schalttransistoren*

1037
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THOMSON-CSF

DIVISION SEMICONDUCTEURS DISCRETS

SUPERSWITCH

ESM 2070 D, (V)

NPN HIGH VOLTAGE SWITCHING DARLINGTON

DARLINGTON NPN HAUTE TENSION DE COMMUTATION
ADVANCE INFORMATION
( ) ( T
SUPERSWITCH
Veew 700 V
Vcev 800 V
Fast switching, high voltage Darlington with antipa- Icsat 12A
rallel diode particularly suited for industrial applica-
tions off 380 Volt lines such as : ((100°C) <500 ns
e Half bridge converters ter <60 ns
e Full bridge converters
e Variable frequency motors k W,
o DC, AC three phase inverters.
Designed for free choice of :
o Base-emitter resistances
e Base terminal of driver and output stage. r \
*Wide safe operating area Case

*Low negative base consumption during the off-state
*Ease of paralleling
*Isolated collector package

Boier ISOTOP

ESM 2070 D ESM 2070 DV
CB-285 CB416
L ) \_ solation voltage : 2.5 kV,gyyg, J
- A
ABSOLUTE RATINGS (LIMITING VALUES)
VALEURS LIMITES ABSOLUES D'UTILISATION
Collector-emitter voltage
Tension collecteur-émetteur Vceo 700 v
Collector-emitter voltage _
Tension collecteur-émetteur VBe = -5V Veev 800 v
Emitter-base voltage
Tension émetteur-base Veso 12 v
Collector current Ic 18 A
Courant collecteur t,€<10ms Icm 30
p
Base current g 4 A
Courant base (p‘ 10ms IBM 10
Power dissipation
Dissipation de puissance Tease 25°C Ptot 126 w
Junction temperature . — °C
\ Jempérature de jonction T 40, + 150 J
Junction-case thermal resistance °
i C/W

Résistance thermique jonction-boitier 2% Rihj-c) ! /

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 2070 D, (V)

ELECTRICAL CHARACTERISTICS - CARACTERISTIQUES ELECTRIQUES **

SYMBOLS

I Min I Typ | Mul UNITS | TEST CONDITIONS - CONDITIONS DE MESURE

OFF CHARACTERISTICS - CARACTERISTIQUES A L'ETAT BLOQUE

VCEO (sus) 700 v Ilg=0AIc=02AL=15mH
V(BRIEBO 12 ic =0,1g = 5mA
| 03 mA  |Tcase 25°C VCE = VCev, VBE = -7V
CEV 2 case125°C R1 = 2709, R2 = 1002, Diodes B1-B2 : PLQ 08
0,5 Tease 25°C z _
'cer 7 Ll g owos 0 VCE = Veev. R1<288, R2< 100
leBO(T2) 1 mA |ic=0Vvge2=-7V

ON CHARACTERISTICS - CARACTERISTIQUES A L'ETAT CONDUCTEUR

2 Ic = 12A,1g = 1A, Tcase 100°C
VCE sat* v

35 Ic=18A,lg = 18A
VBE sat* 26 v Ic=12A,1B=1A

CHARACTERISTICS OF THE FREE WHEELING DIODE
CARACTERISTIQUES DE LA DIODE DE ROUE LIBRE

Vg 18 v IF=12A

trr 60 ns IF =

05A,IR =1AIREC = 0,25 A

SWITCHING .CHARACTENIS'“CS - CARACTERISTIQUES DE COMMUTATION

Resistive load - Charge résistive

t 08

on

ts a us

t 1

Ve =300V,Ic =12A,Vge = —7V,Ig1 = 1A,

R1 = 270Q, R2 = 100Q, Diodes B1-B2 : PLQ 08

Inductive load - Charge inductive (see figure 1)

tg 6,5 Vee =300V, Ic = 12A,1g1 = 1A
us Ti = 100°C
Y 05 See figure 1
*Measured with pulses tp = 300us,5€2 % *"Tcase 25°C Unless otherwise stated
B - 286 s CASE OUTLINES aei  CB-418
) 5.9 \ 9
6.2 l 6.2
o) 2:514109, 46 : .2 19.5.,109 M. 4.6 a8
105 13 o] ST e 4.05 0.5 113 “ ST ea 408
19.0 ! 9. vl /1-—0—
104 _T' ; ! \ 4.25 rL_L"J H 425
. - g - ——y- = ] | 'S
4. 23 /l '.’ii'_"i‘ Py 4 H B8 ; 10
1 p
i 255 82 4 ) L s W
N T - 2 7
0.75 2 BL’.L e
0.85 22.70 22.3 0.85 195 22.79 223
"';:’, 23,10 22.7 2,05 23.10 227
' 30.05 13 L—L——.’“
3025 6,6 30.25
38.90 38.90
39.10 39.10
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ESM 2070 D, (V)

FIGURE 1: SWITCHING TIMES MEASUREMENT CIRCUIT FOR INDUCTIVE LOAD
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FIGURE 2 : REVERSE BIAS SAFE OPERATING AREA (RBSOA)
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