Beijing Xinchuang Chunshu Rectifier Co., Ltd

ChunZheng
KP400A 1000V-1800V

High-end Power Semiconductor Manufacturer Phase Control Thyristor

B High power cycling capability _U) ZE

B Low on-state and switching losses § )

M Designed for traction and industrial applications

Mean on-state current Itav 400 A
Repetitive peak off-state voltage V
P P 9 > 1000 — 1800 V
Repetitive peak reverse voltage VRrrM
Turn-off time tg 125 ps
Vprm, Vrrm, V 1000 1200 1400 1600 1800
Voltage code 10 12 14 16 18
T;, °C -60 — 125
MAXIMUM ALLOWABLE RATINGS
Symbols and parameters Units Values Test conditions

ON-STATE

400 T.=85 °C, Double side cooled
Itav Mean on-state current A 180° half-sine wave; 50 Hz

T.=85 °C, Double side cooled
Itrms RMS on-state current A 628 180° half-sine wave; 50 Hz
180° half-sine wave; 50 Hz

8.0 Ti=T e (tpflo_ms);. single pulse;

9.2 Ti=25ec | YP=VR=0Vi

: = Gate pulse:Ig=Irgu; V=20 V;

tep=500 ps; dig/dt=1 A
Itsm Surge on-state current kA = “S. o fus
180° half-sine wave; 60 Hz
8.4 =T e (tpf8.3_ ms).; single pulse;
9.7 T=25ec | o=VR=0V;

: = Gate pulse:Ig=Irgu; V=20 V;
tGp=500 us; dlg/dt=1 A/},ls
180° half-sine wave; 50 Hz
(t,=10 ms); single pulse;

0.126x10° | Tj=Tjmax | VR=0.67"Vrm;
Gate pulse:Ig=Igm; V=20 V;
tGp=500 us; dlg/dt=1 A/},ls
180° half-sine wave; 50 Hz
6 - (t,=10 ms); single pulse;
I’t Safety factor Ns | o ?_:;15 " Vo=Ve=0 V;

' = Gate pulse:Ig=Irgm; V=20 V;
tGp=500 us; dlg/dt=1 A/},ls
180° half-sine wave; 60 Hz

0.293x10° | T;=T, max f,tpfs'?’_ g"f/) single pulse;
0.387x10° | T,=25° prIR=E
T=25C Gate pulse:Ig=Irgm; V=20 V;
tGp=500 us; dlg/dt=1 A/},ls
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BLOCKING

Timin< Tj <Tj max;
Repetitive peak off-state and _ T e e _
Vorw, Veam | panetitive peak reverse voltages V' | 1000 —~1800 | 180° half-sine wave; 50 Hz;
Gate open
- T min< T <Tjmax;
Non-repetitive peak off-state and _ T e e - _
Vbsm, Vrsm Non-repetitive peak reverse voltages v 1100 —1900 | 180° half-sine wave; 50 Hz;single pulse;
Gate open
VoV Direct off-state and v 0.75Vorm | T5=Tjmaxs
br TR Direct reverse voltages 0.75Vrrm | Gate open
TRIGGERING
Irom Peak forward gate current A 6 _
Tj—Tj max
VreMm Peak reverse gate voltage Vv 5
Pc Gate power dissipation W 3 T;=T; max for DC gate current
SWITCHING
Critical rate of rise of E:Ijsz:iv\./9=0.67'vpm;
(o | orsmte e v e 30 ote e T V20V
P = tep=500 ps; dig/dt=1 A/us
THERMAL
Tsig Storage temperature °C -60—125
T; Operating junction temperature °C -60—125
MECHANICAL
F Mounting force kN 9.0-11.0
. 2 50 Device unclamped
a Acceleration m/s 100 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vim Peak on-state voltage, max Vv 2.20 T;=25 °C; I;wv=1256 A
Vr(ro) On-state threshold voltage, max \Y 1.10 Ti=T; max;
rr On-state slope resistance, max mQ 0.870 0.5t Itay < It < L5 m Ity
T;=25 °C; Vp=12V;
I Latching current, max mA 700 Gate pulse: Ig=Irgv; Ve=20V;
tGp=500 us; dlg/dt=1 A/},ls
. Tj=25 OC;
Iy Holding current, max mA 300 Vp=12 V; Gate open
BLOCKING
I T Repetitive peak off-state and mA 70 T=T; maxs
DRMy “RRM Repetitive peak reverse currents, max Vp=Vprm; Vr=Veam
| Critical rate of rise of T5=T; max;
(@vo/dOic |t crate voltage, min V/us 1000 Vp=0.67"Vpru; Gate open
TRIGGERING
) T=25°
Ver Gate trigger direct voltage, max Y 2:50 - > °C
2.00 Tj— Tj max
Vp=12 V; Ip=3 A;
T 25 oC Direct gate current
. . 250 =25°
It Gate trigger direct current, max mA 200 Ti= T o
Vep Gate non-trigger direct voltage, min Y 0.25 T5=T; max;
VD=0-67.VDRM;
Iep Gate non-trigger direct current, min mA 10.00 Direct gate current
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SWITCHING
Tj=25 °C; Vp=0.4Vprym; Itm=Itav;

tod Delay time us 2.00 Gate pulse: Ig=Irgv; Ve=20V;
tGP=500 us; dlg/dt=1 A/HS
dvp/dt=50 V/us; Ti=Tjmax; Irmv= Lray;

t, Turn-off time?, max us 125 dig/dt=-10 A/us; Vk=100V;
VD=0-67.VDRM

Qur Total recovered charge, max uC 800 T;=T; max; Irv= 400 A;

tr Reverse recovery time, typ us 16.0 dir/dt=-10 A/ps;

Lem Peak reverse recovery current, max A 100 Vk=100V;

THERMAL

Rinje Th | resist nction 0.040 Double side cooled

Rijen ma?(rma resistance, Junction to case, | oy 0.088 | Direct current | Anode side cooled

Rihjc-k 0.072 Cathode side cooled

Renck Lr;irmal resistance, case to heatsink, °C/W 0.008 Direct current

MECHANICAL

w Weight, typ g 110

i mm 10.30
Ds Surface creepage distance (inch) (0.405)
, . . mm 6.30
D, Air strike distance (inch) (0.248)
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OVERALL DIMENSIONS
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Fig 1 — On-state characteristics of Limit device

Analytical function for On-state characteristic:

VT=A+B-iT+C-1n(z‘T+1)+D-\/Z

Coefficients for max curves
Tj = 25°C Tj = Tj max
1.093096 0.884269
0.563150 0.772462
-0.175856 -0.234867
0.298028 0.398037

OO m >

On-state characteristic model (see Fig. 1)
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Transient thermal impedance ‘ijc’ Koy
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Fig 2 — Transient thermal impedance

Analytical function for Transient thermal impedance junction to case Z; for DC:

Zye =S R|1-¢ "
i=1

LS

Where i = 1 to n, nis the number of terms in the series.
t = Duration of heating pulse in seconds.
Znjc = Thermal resistance at time t.
R; = Amplitude of py, term.
1; = Time constatnt of ry, term.

DC Double side cooled

i 1 2 3 4 5 6
R;, K/W 0.01423 0.01906 0.003576 0.002535 -4.666e-005 0.0006479
Ti, S 0.265 0.05901 0.03499 0.001252 0.000001 0.0002488
DC Anode side cooled
i 1 2 3 4 5 6
R;, K/W 0.04804 0.001789 0.01342 0.02147 0.001374 0.001945
Ti, S 2.651 0.4195 0.2622 0.05451 0.002585 0.0005847
DC Cathode side cooled
i 1 2 3 4 5 6
R; K/W 0.03216 0.01306 0.002934 0.02064 0.001493 0.001786
Ti, S 2.647 0.2831 0.1455 0.05284 0.002255 0.0005519

Transient thermal impedance junction to case Zi;;c model (see Fig. 2)
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Gate trigger voltage -VGT, W

o 01 0z 03 0.4 0a 06 0.7 08 o9 1
Gate trigger curent - lgp, A

Fig 3 — Gate characteristics — Trigger limits

Gate voltage -VG, W

6
Gate current - IG‘ A

Fig 4 - Gate characteristics —Power curves
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Total recovered charge ‘Orr-i‘ HC
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Fig 5 — Total recovered charge, Q,..; (integral)
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Recovered charge 40", |,LC
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Fig 6 - Recovered charge, Q:, (linear)
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Reverse recovery current -1
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Fig 7 — Peak reverse recovery current, I,
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Fig 8 — Maximum recovery time, t,. (linear)
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Mean on-state power dissipation - F‘me, Wy
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Fig 9 — On-state power loss (sinusoidal current waveforms)
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Fig 10 — On-state power loss (rectangular current waveforms)
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Fig 11 — Maximum case temperature DSC (sinusoidal current waveforms)
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Fig 12 — Maximum case temperature DSC (rectangular current waveforms)
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Surge on-state current - ITSM, kA
=
Safety fa:tnr-l?l, kas
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Fig 13 — Maximum surge and I t ratings

Surge on-state current - ITSM‘ kA
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Mumber of pulses - n,

Fig 14 — Maximum surge ratings
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