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a2 AT188F

AS ENERGI

Key Parameters Properties

- International standard package

Itavim) = 188 A : -

- Metal case with ceramic insulator
Vorm/Verm = 800-1300 Vv - Low on-state and switching losses
lrsm = 2900 A - High operation reliability
Vo - 12 vV - Optimum power handling capability
rr = 135 mQ

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Ma.xlrfwm Unit
Limits
Vorm Repetitive peak forward voltage tyj=-40 °C ... tyjmax 800 1000 Vv
VRrrm Repetitive peak reverse voltage 1100 1200 Vv
1300* v
Vosm Non-repetitive peak forward off-state | t,;=-40 °C. ... tyjmax 800 1000 Vv
voltage 1100 1200 Vv
1300 v
Vism Non-repetitive peak reverse voltage tyj=+25 °C ... tyjmax 900 1100 \Y
1200 1300 v
1400 v
lravm Average on-state current tc=85°C 188 A
tc=64°C 254 A
ltrRvsm RMS on-state current 400 A
lrsm Surge current tj=25°C, tp =10 ms 3300 A
tyj = tyjmax, tp = 10 Ms 2900 A
1%t I’t-value t,;=25°C, tp = 10 ms 54500 AZs
tyj = tyjmax, tp = 10 ms 42 000 AZs
(dv/dt)cr Critical rate of rise of off-state voltage | ty; =ty max R 2)
Vp=0.67 Vprm B: 50 50 V/[J.S
C*: |500 |500 | V/us
L:  |500 |50 V/us
M*: {1000500 | V/us
(di/dt)c Critical rate of rise of on-state current  |f = 50 Hz, lem = 0.6 A 160 A/us
dig/dt =0.6 A/ps
Vb £0.67 Vprm
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CHARACTERISTICS

Value
Symbols and parameters . .
min typ max Unit
VT On-state voltage tyj = tyjmax, It =600 A 2.44 Vv
Vi(ro) Threshold voltage ty = tyj max 1.2 Vv
rr Slope resistance tyj = tj max 1.35 mQ
let Gate trigger current tj=25°C,vp=12V 150 mA
Ver Gate trigger voltage t;j=25°C,vp=12V 2 \Y
lep Gate non-trigger current tyj=tymax, VD=12V 10 mA
Vep Gate non-trigger voltage ty; = tyimax, Vo = 0.5 Vprim 0.25 \
In Holding current t,j=25 °C,vp=12V 250 mA
Ra=100Q
L Latching current tj=25°C,vo=12V 1 A
Rek210Q, lem=0.6 A
dic/dt =0.6 A/us
tg=20us
ip, iR Forward off-state and t.o=t. 30 mA
Vj Vj max
reverse currents Vp = Vprm, VR = VRrm
ted Gate controlled delay time t,j=25°C, Iem=0.6 A 14 us
dig/dt =0.6 A/us
tq Turn-off time See Techn. Inf. s:18 s
E: 20 Ms
F: 25 us
THERMAL PARAMETERS
Symbols and parameters Value Unit
Rin(i-0 Thermal resistance, Two-sided cooling, 8 = 180° el, sin 0.117
junction to case Two-sided cooling, DC 0.103
Anode-sided cooling, 6 =180° el, sin 0.18 .
Anode-sided cooling, DC 0.166 C/w
Cathode-sided cooling, 8 = 160° el, sin 0.28
Cathode-sided cooling, DC 0.266
Rih(ch) Thermal resistance, case | Two-sided 0.015 .
to heatsink Single-sided 0.03 C/W
timax Maximum junction temperature +125 °C
teop Operating temperature range -40 ... +125 °C
tsg Storage temperature range -40 ... +140 °C
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MECHANICAL PARAMETERS

Symbols and parameters Value Unit
F Clamping force 3-6 kN
w Weight 70 g
D Creepage distance 17 mm
a Vibration resistance f=50Hz 50 m/s?
* - Delivery for larger quantities on request
Y - Values to DIN IEC 747-6 (without prior commutation)
2 - Immediately after circuit commutated turn-off time, see Parameters tq
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Fig. 1, 2,3 RC-network: Fig. 4, 5, 6 RC-network:
Pulse generator: R [Q] 20.02 vpy [V] Pulse generator: R[Q] 20.02 vpy [V]
ic=0.6 A, dig/dt=0.6 A/us C<0.22 L;FV ig=0.6 A, dig/dt = 0.6 A/s C<033pF
Vpm £ 0.
om < 067 Vorw Vou < 0.67 Vs
dvg/dt < 600 V/us
f ? Vu <€ 0.67 Vggm
IiT ir
™[/ el T
/\ ediphdt \
T
1
S | — - -
\ | ~ez o7
- R ,f 1 _J
fo L T- 1.
fD
asenergi AT188F 4 of 6



T 2 NS dip/dt = 25 A/us 2 ALBN \
T 2 1 | 08, 1\ ™. \\\ \L ows v Pal : By $ 2 \ ™ N \ Eior = 10 Ws
! [al| loal N \\ Nl NN (ad |, N N 1
™ N ™~ N tm 1o \\ ™
N 7 ™
10° roz ‘\ \\\ ~ \\‘\ 100 N \\ SN SO ~z
s . T - s [02 - i NI
6 ™~ ~ - S N & [O1Ws 3 - g \
Q1ﬁs \.\ e ~ B : 60 MmWs T ™ \\ N
a 4 N ™
J, T~ ™ M \\ N D 40 4 Y \\ ™ A \
60 mws N N ™N N X
2 L g < \\\\ ~ N 2 |2o=p] | \\ N < N \ | \
40 — N <~ ™ ™. \ N ™ 5 \ N \\\ i \ \ \‘K__
P N =] }
I i S U \\ N \ NG \\ orle ~ N N N ‘ N
8 ~ - SN 8 lamws A
L. ] N N
o ~ N NN 2 ° DN
4 a
o I T i v 1 | ;
40 &0 100 200 400 600 1 2 a6 w0 40 60 100 200 400 600 1 2 a 6 0
Ms e - — — -
ms i pe ™ tp —=—
Fig. 7 Fig. 10
3
1N ENERREGN oy tdip/dt = 50 Alms 1000
2 ™. ™~ INJO Ws Pa : Bt 900
[a] |os ) NN ~ /
lTM ™ \ N \ ‘ 800 /
o0 |0 N ~ L DN iy (A VAR
o — 700 ‘ :
- ‘
¢ o2 ~ < NS 800 /
e N N :
. - N /
Otws — NN \\ \\\ 500 v
~ ~N N /
2 T ~ s N ™~ 400
comne T~ N NORINUTTN 200
r‘~~. \\ N ~NO Y N
101 —~ I AN 200
s o 4
A . /
6 L ‘\\ N ~ 100 /
N
i AL I Jﬂ i “
40 | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ( ! | | ] |_[ 0 95 1,0 15 20 25 30
a6
4;‘(:): 400 600 0 2 e * VT M———
tw ———
Fig. 8 Fig. 11
3
27 4 6 N tdip/dt = 100 Alus
? . \\\‘ ’\ d N owe %_L T oramoton Bur o0 I = 500 A
JE S NN oed |
™ \“\ ™~ \\\ Qr
101{96k ™S \ 500 = zocJ)A‘
8 loa ~ - T =
6 ] <3 . 400 |1 |+
4 ™. — ’ '
o3 =y 100 A
™t \\ \\ 2o / = —[’_r____
ﬁ:-\.‘__.\ |~ ////
2
01 Ws 1 \ N \\ 200 e [ 50 A
8Omws | | TN AN | — I
1o T F—ted \ —— o] _
5 [60mws 17 X NG 100 1 20 A |
- ] R ——— ‘ i
6 N ) il | i A
l\ NC i i 10 A_|
. LI L]
" o 20 .40 60 80 0 120 140 160 180 200
40 60 100 4 & 0 - dipidt [Apus] ——me—
—— e — s —— - ——— ms — -
Ly ——a—
Fig. 9 Fig. 12
Fig. 7, 8, 9 RC-network: Fig. 10 RC-network:
Pulse generator: R [Q] 2 0.02 vpy [V] Pulse generator: R [Q] 20.02 vpy [V]
i6 = 0.6 A, dig/dt = 0.6 Ajs C<033pF is = 0.6 A, dig/dt = 0.6 A/ps C<0.22uF
Vpm < 0.67 V[)
dvg/dt < 600 V/us

Vam < 0.67 VRRM

asenergi

AT188F

T

~—tp

50f6



400 100 T T T T % 3 T
Iy 500 A $ 60 }
(a] flus]
. ] tgd
320 200 A 20
IrmM P /f/
AT L] 100 A 10 T
e 6 A1
240 [ T ‘ \\ AY
" 4
- - = ] 50 A AN N
L ]
160 P o :/ L] | ? e a
* 20 A ™
///// i | Lt 1
| — =
e [ 16 A 06
80 A 4/ L e e i S 04 b EEs
T T i
AT o
l RS 20 40 60 100 200 400 600 2 4 6 10
o 20 40 60 80 100 120 140 160 180 200 \ o l .
~diqpiat [Ans] ——w— 6 ——
Fig. 13 Fig. 15
Peak reverse recovery current Gate controlled delay time
Iam = F(-di/dt), ty; = tyj (max)s V& = 0.5 Vam, Vam = 0.8 Veam tes = fliem), tyj = 25 °C, dig/dt = iem/1us
Parameter: On-state current Iy a — Limiting characteristic
b — Typical characteristic
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Fig. 14 Fig. 16
Transient thermal impedance Zc = f(t), DC Gate characteristic with triggering areas vg = f(ig), Vo = 12V
1 — Two-sided cooling Parameter: Trigger pulse duration t; [ms]:a-10; b-1;c- 0.5
2 — Anode side cooling Maximum rated peak gate power dissipation Pgy [W]:
3 — Cathode side cooling a-20;b-40;c-60
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