A438 S

Elektrische Eigenschaften

Hoéchstzulassige Werte

Electrical properties

Maximum rated values

Periodische Vorwarts- repetitive peak forward off-state ty=—40°C...t, max Vbam 600,800 V
Spitzensperrspannung voltage 1000, 1100 v
1200, 1300* V
Vorwarts-StoRspitzenspannung non repetitive peak 1= -40°C....tj max Vbsm = VorMm
forward off-state voltage
Periodische Rickwarts- repetitive peak ty; = —40°C...tjmax VRrM 15 v
Spitzensperrspannung reverse voltage
Periodische Ruckwarts- repetitive peak tyj=—40°C...t,maxs t, = 1 ps VRRM(C, 50 v
Spitzensperrspannung reverse voltage
nach der Kommutierung after commutation
Durchlastrom-Grenzeffektivwert RMS on-state current IrRMSM 900 A
Dauergrenzstrom average on-state current tc = 05°C lravm 438 A
tc = 56°C 573 A
StoRstrom-Grenzwert surge current t,= 25°C,t, = 10 ms Irsm 6.2 kA
1 = L max tp = 10 MS 55 kA
Grenzlastintegral [i2dt-value 1= 25°C,t; = 10 n-s Jizdt 192 kA®s
1y = tymax tp = 10ms 151 kAZs
Kritische Stromsteilheit critical rate of rise of on-state current | vy < 67% Vorwm, fo = 50 Hz (di/dt)e, 500 Alus
V=10V, igy = 1,2 A, dig/dt = 1,2 Alus
Kritische Spannungssteilheit critical rate of rise of off-state voltage | t; =ty max Vo =67% Vorm (dvidt),,
5. Kennbuchstabe/5th letter C 500 Vius
5. Kennbuchstabe/5th letter F 1000 Vius
Charakteristische Werte Characteristic values
DurchlaRspannung on-state voltage ty = tyymaxsir = 1500 A Vs max. 21 v
Schleusenspannung threshold voltage ty = by max V(o) 1,1 v
Ersatzwiderstand slope resistance tyj = tyj max T 0,6 mQ
Zindstrom gate trigger current tj=25°C,vp=12V lar max. 300 mA
Zindspannung gate trigger voltage t;=25°C,vp = 12V Var max. 2,7 V
Nicht ziindender Steuerstrom gate non-trigger current 1 =ty max: V0o = 12V lap max. 10 mA
Nicht ziindende Steuerspannung gate non-trigger voltage tj = by max: Vo = 05 Vorm Vap max. 0,25 v
Haltestrom holding current t;=25°C,vp = 12 V,Ry = 10 Q@ ™ max. 300 mA
Einraststrom latching current tyj=25°C,vp=12 V,Rax = 10 @ in max. 1,2 A
lam=1,2 A, dig/dt =1,2 Alps, t; = 20 us
Vorwarts- u. Rickwarts-Sperrstrom | forward off-state and reverse Currents | ty = tjmexs Vo = VORM. V& = Vaam ip max. 50 mA
ir max. 250 mA
Zindverzug gate controlled delay time t,; = 25°C, igm = 1,2 A, dig/dt = 1,2 A/ps tya max. 14 pus
Freiwerdezeit circuit commutated turn-off time siehe Techn. Erl./see Techn. Inf. ty D: max. 15 us)
E: max. 20 us')
F: max. 25 us')
Thermische Eigenschaften Thermal properties
Innerer Warmewiderstand thermal resistance, junction to case
fur beidseitige Kihlung for two-sided cooling ©=180°el, sin Rihic max. 0,053°C/W
DC max. 0,05 °C/W
fir anodenseitige Kihlung for anode-sided cooling = 180" el, sin RinJc(a) max. 0,088°C/W
DC max. 0,085 °CIw
fur kathodenseitige Kiihlung for cathode-sided cooling 6 = 180" el, sin RthJc(K) max. 0,123°C/W
DC max. 0,12 °C/W
Ubergangswarmewiderstand thermal resistance, case to heatsink | beidseitig/two-sided Rihck max. 0,01 °C/wW
einseitiglone-sided max. 0,02 °C/W
Hochstzul.  Sperrschichttemperatur | max. junction temperature ty max 125°C
Betriebstemperatur Operating temperature teop —40... + 125°C
Lagertemperatur storage temperature tsig —40... + 140°C
Mechanische Eigenschaften Mechanical properties
Si-Elemente mit Mhuckkontakt Si-pellets with pressure contact
AnpreRkraft Clamping force F 45...9kN
Gewicht weight G typ. 100 g
Kriechstrecke Creepage distance 17 mm
Feuchteklasse humidity classification DIN 40040 c
Schwingfestigkeit Vibration resistance t=50Hz 50 m/s?
MaRbild outline DIN 41814-152A4 Seite/page 154

. Fir groRere Stiickzahlen bitte Liefertermin erfrageniDelivery for larger quantities on request

1) mit antiparalleler Diodelwith inverse paralleled diode

142




A 438 S

3 2
2 . tc = 60°C - tc » 60°C
[a] fo [kHz] (4] ; fo [kHz]
1™ 1™ <3
T ——
10 o 103 T R
8 A —— 8 ™
i o ~N ™~
© v I~ 10
AT TN T [
4 y. ™. I~ ~ ™~
/4—-_\\ = SN ST ® N 15
] \ \ N \ \\ “ R
b NN g
2 A S ™ q 20
A1 o8 3| 2 04| 025 0,1 | |oos] 3
N
AT 25
103 5
s 2
——— e}
N i e 1
4
102
101 2 4 6 8 102 2 4 6 8103 2 4 6 8 10% 10! 2 3 4 5 6 8 102 2 3
A4385S1 tp [,us] —— ALIBSL + diT fdt EW-B] ——
Bild/Fig. 1 Bild/Fig. 4
104 T 2
8 pa tc = 80°C te= 80°C
A= = * Cc= 80°
[A] P s A fo [kHz] (Al
1,4 A ~] [~ ™ C )
™ 1 e 103 70[“;'1]
= £ 3
s N NI TN s = 3
2 [
™N
Vi § NN | N 6 N e~
A// fe |3 2 1 04| 026 a1 | 0os 5 h L ~ ~ o
103 10. N N .
8 4 ™ ~d
15 A
N < 15
6 — 35 i 3 A
4 =2 ~ 20
™~
2 25
2
10?2 102
10! 2 4 6 8102 2 4 6 8 103 2 4 6 8104 10" 2 3 4 5 6 8 102 2 3
AL38S2 tp [us] ——— ALIBSS ) sdiT/dt [Aug ——m—
Bild/Fig. 2 Bild/Fig. 5
10% 103
8 mE. tc =100°C 8 tc =100°C
[] . =g to [kHZ] [A] fo [kHz]
Ind 4 I~ : M8 52
3 I~ I~ 5 — —
| T4 N TN N~ ™ 6
2 /% ~L SN 4 = —
§ : 3 ™~ ™~
‘A: : . ~ = NI 2 N I~ ~ 10
T ) N N 1 .
o A N \\ \\ ~NL | TN ~ \\ \\\
8 6 ——t 32111 041-025 o1 005 2 g 15
6 — 10 - ]
15 I O O O I T ™1 20
|t - T
4 =20 T 25
1
3 25 102
2 8
1
102 = - 5
101 2 4 & 8102 2 4 & 8103 2 4 6 810t 101 2 3 4 5 6 8 102 2 3
ALIBS3 tp [;u,] — ALISE + dit/dt EA/NS:]  —
Bild/Fig. 3 Bild/Fig. 6
Bild/Fig. 1, 2, 3 RC-Glied/RC-network: Bild/Fig. 4, 5, 6 RC-Glied/RC-network:
Steuergenerator/pulse generator: R [Q] =002 vy [V] Steuergenerator/pulse generator: R [Q] = 0,02 vpy [VI
ic=24 A, digldt = 2,4 Alus C =022 uF ic=24 A, dig/dt =24 Alus C =033 puF
Vom < 0,67 Vorm Vom = 0,67 Vprm
iT? in
vl 7 ™M
,odl-rldt —diTldt
t
e tp __J 1 t —— . % . —
- T= 1 ——-»»»»»»—l | 1
fo ft————— T= '-; ey

143



A 438 S

104

T T T 2
o — I T )
8 T e T o1 Lood] tdir/dt = 50 Alus [ ! ! + Ewt [Ws]
fa] 2 N Ew [Ws] 150 4 & || 20 ;
1M o5 N, NN Y 2
3 04 | \ ™ \\ \ 6
NN NN 1 ~ ™ N N
, 2 | ININNL N N 4 %7 S N SO
61 N N N 3 o4 RN N TR N
006 § ~ \\ ~N N 2 02| —t+—1—| . N LD N
103 |—004 \\ AN ™N ™ b \\ N ™ h 01 ™ N N N NI
. A NS ~ ~ AN o 0-0_6‘_ \\\ \\ ™ \ N \\
—o03 h N AN - AN - N, 103 004 — N N .
a N N
il N ™G PNITSCOSE. S looz R A
- PN B
4 |_Q02 WNEAY <N IS N IS & AR N NSO R TN N
5 | oo N N N \ N 4 Loo1 - N NG \‘
N N \ N N \\ 3 - AN N \\ N
2 L0010k NONUN 0p06 N N N NN N
AR N N J AN 2 N N N INCIN
Qf < h, \ ~ N \\ NS N 0004 ] N N N N \\ \\ N
N N B < NN
ot L NN NN N A o ™~ NI NI NMNNIN N
101 2 4 6 8107 2 4 & 8103 2 4 6 81 101 2 4 6 8 102 2 4 6 8107 2 4 6 8104
AL®ST tw E“"] ———— A 438510 tp E“’] —
Bild/Fig. 7 Bild/Fig. 13
10 T T T—T1 TT 2000
8 1 1 ! I ! ! .
| 20— 4—6—loll-2014] :dit/dt =100 Ajus
[A) 06 ! N M B N Eot [ws]
|TM o4 N ~ i [A]
a 0z \\\ No \\\\\ \\ \\\\ 1500 /
2 N N \\\ NO N
~N
= RN N N\i\‘ \\‘ i 1 ~ RS
N N .
, N \\ N N \\\ N N 1000
8 Y hN SNNEEN N
3 N NS N NN
6 Q04 ~_ 1 < N \\ N \\\ N
4 003 N N TN NN N NN 500
™ N N N N
3 |- Qo2 N N N \\
» |90 N TS TNIN N N . N
f
|- 001 NN By \\ \\\ N N o
N[N
o ™~ NN \\ L \\ \\ o 05 1.0 15 2,0 25 30 35
101 2 4 6 810 2 4 & 8100 2 ‘4 6 810 As38 s12 vi [ ———
A 43858 tw [,us] ———
Bild/Fig. 8 Bild/Fig. 14
1°L T T T N
8 i | )
T T e —liol oo ] +9iT/dt =200 Arus
[Aa] 06 N N Etot [ws]
ltm o4 IS <
3 N < N N NN | N
N N ™~
2 |02 Nl N NN
N \'\ N
N ™ N
o g hN N NG \ N N
8 ~ . AN
6 |- 006 H 3 -
Y
4 |-o0a B N NN N
3 |—op3 \\ Bnd ™~ R \\ N N
[~ ™
2 |00z \\\\\\\ N \ \ N
001 ~{ T~ :\ \\ AN \\\\ N N
NN N N
102 b N N\ N \\
107 2 4 6 8107 2 4 & 810 2 4 & si0¢
ALISS Y tw [,,5] ———
Bild/Fig. 9
Bild/Fig. 7, 8, 9 RC-Glied/RC-network: (zu Bild/to Fig. 13) RC-Glied/RC-network:
_Steuergener_atorlpulse generator: R [Q] = 0,02 vpy [V] Steuergenerator/pulse generator: R [Q] =002 vpu [V]
ig =24 A, dig/dt =24 Alus C=033uF ic =24 A, dig/dt = 24 Alus C=<022uF

Vom =< 0,67 Vorm




A48 S

Il
3
(RTR
g
S A
s o.10 v
%) /
2 % 2
£ Wil
£ 0.08
~ d LA
=g
/
0.08
v 1
e gpars
0.04 2T
el
0.02
‘--'-
o
1073 1072 107! 10° 10 10
RazES 17 t [8] ————
Bild/Fig. 17

Transienter innerer Warmewiderstand Zgnyc = f(t), DC
Transient thermal impedance Zgnc = f(t), DC

1 Beidseitige Kihlung/two-sided cooling

2 Anodenseitige Kuhlunglanode side cooling

3 Kathodenseitige Kiihlunglcathode side cooling
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ZiindverzuglGate controlled delay time t9,, = f(iam), t; = 25°C, dig/dt = igu/1 us
a — Maximaler Verlauf/Limiting Characteristic

b — Typischer Verlauf/Typical Characteristic
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Steuercharakteristik mit Ziindbereichen/Gate Characteristic with triggering areas

Vo =fig) Vo= 12 V

Parameter: a b c
Steuerimpulsdauer/Triaaer pulse duration t. [msl 10 1 0.5
Hochstzuldssige  Spitzensteuerverlustleistung/

Max. rated peak gate power dissipation Pay [w] 20 40 60

Analytische Elemente des transienten Warmewiderstandes Zinyc flir DC
Analytical elements of transient thermal impedance Zgp,c for DC

Kiihlung

cooling |Pos. n 1 2 3 4 5 6 7
beidseitig | Rynn (°C/W]]0,0105 [0,00283 {0,0167 |0,0188 (0,00116

twosided |7, [s] 0,00113 ]0,0255 |0,0511 {0,429 2,49

anodenseitig| Ry (°C/W]10,0094  [0,00974 0,0182 [0,0161 |0,0316

anode-sided |7, {s] 0,000984 (0,017 0,15 06 50
kamodenseiﬁqﬂmn["C/W] 0,00928 (0,0145 (0,00868 {0,0401 |0,0475

cathodesided] 7, [s] 0,000939(0,0285 [0,156  [1,12 9,1

Analytische Funktion/analytical function:

Nmax

Zinge = Z Rinn (1 - EXP (-t/7))
n=1
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Terms & Conditions of Usage

Attention

The present product data is exclusively subscribed to technically experienced
staff. This Data Sheet is describing the specification of the products for which a
warranty is granted exclusively pursuant the terms and conditions of the supply
agreement. There will be no guarantee of any kind for the product and its
specifications. Changes to the Data Sheet are reserved.

You and your technical departments will have to evaluate the suitability of the
product for the intended application and the completeness of the product data
with respect to such application. Should you require product information in
excess of the data given in the Data Sheet, please contact your local Sales Office
via “www.eupec.com / sales & contact”.

Warning
Due to technical requirements the products may contain dangerous substances.

For information on the types in question please contact your local Sales Office via
“www.eupec.com / sales & contact”.



