ChunZheng

High-end Power Semiconductor Manufacturer

Beijing Xinchuang Chunshu Rectifier Co., Ltd

KK320A 2000-2400V
Fast Switching Thyristor

M Low switching losses
M Low reverse recovery charge
M Distributed amplified gate for high dir/dt

=Y

Mean on-state current Itav 320A
Repetitive peak off-state voltage VprM
2000 — 2400 V
Repetitive peak reverse voltage VRrrM
Turn-off time tq 25.0; 32.0; 40.0 ps
Vorm, Vrrmy, V 2000 2200 2400
Voltage code 20 22 24
T;, °C - 60 —125
MAXIMUM ALLOWABLE RATINGS
Symbols and parameters Units Values Test conditions
ON-STATE
320 T.= 85 °C; Double side cooled;
bray Mean on-state current A 480 Tc= 55 °C; 180° half-sine wave; 50 Hz
T.= 85 °C; Double side cooled;
Itrms RMS on-state current A 502 180° half-sine wave; 50 Hz
180° half-sine wave; 50 Hz
t,=10 ; single pulse;
6.3 Tj=Tj max ( p_ _mS). gep
7.2 T=25oc | =Vr=0VY;
' - Gate pulse:Ig=Irgw; Vc=20V;
tep=50 us; dig/dt=1 A
Ttsm Surge on-state current kA o HS - o/ /us
180° half-sine wave; 60 Hz
70 T=T e (tpf8.3_ms).; single pulse;
8.1 T=25°c | Lo VR=0 Vi
' - Gate pulse:Ig=Irgw; Vc=20V;
tGP=50 us; di(;/dt=1 A/},lS
180° half-sine wave; 50 Hz
t,=10 ms); single pulse;
198 Tj=Tj max ( p_ — ) gep
259 Ti=25oc | Wo=Vr=0VY;
m Gate pulse:Ig=Irgw; Vc=20V;
tep=50 us; dig/dt=1 A
It Safety factor A%10° =T HE/ o/ /us
180° half-sine wave; 60 Hz
=8. ) Si Ise;
200 Ti=T, o (tp_8 3_ ms)., single pulse;
270 T=25°c | o-VR=0Vi
) Gate pulse:Ig=Irgw; Vc=20V;
tGP=50 us; di(;/dt=1 A/},lS
BLOCKING
Timin< Tj <Tj mag
Repetitive peak off-state and ~ L _
VDRM/ VRrrM Repetitive peak reverse VOItages \' 20002400 | 180° half-sine wave, 50 HZ,
Gate open
. Timin< Tj <Tjmag
Non-repetitive peak off-state and . e o _
Vbsm, Vrsm Non-repetitive peak reverse voltages \ 2100-2500 | 180° half-sine wave; 50 Hz;single pulse;
Gate open
Ve V Direct off-state and v 0.75Vorm | Ti=Tjmaxs
br TR Direct reverse voltages 0.75Vrem | Gate open

www.chunshu-electric.com

© 2020 Chunzheng all rights reserved



TRIGGERING
Tram Peak forward gate current A 6 T=T.
i= 1imax
VreMm Peak reverse gate voltage Vv 5
Pg Gate power dissipation W 3 T;=T; max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tjmaxs V0=0.67"Vprm; Itmn=2 I1av;
(dir/dt) i on-state current Alus 1600 Gate pulse: Ig=Irgw; Ve=20V;
non-repetitive (f=1 Hz) tep=50 ps; dig/dt=1 A/us
THERMAL
Tstg Storage temperature °C -60 — 125
T; Operating junction temperature °C -60 — 125
MECHANICAL
F Mounting force kN 9.0-11.0
a Acceleration m/s’ 15000 BZ::E: glr;iapmeged
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vim Peak on-state voltage, max \" 2.60 T;=25 °C; I;w=1005 A
Vr(ro) On-state threshold voltage, max \Y 1.50 Ti=T; max;
rr On-state slope resistance, max mQ 1.250 0.5t Itay < It < L5 m Ity
Iy Holding current, max mA 500 61[)::2152(’5; Gate open
BLOCKING
Ioaw, Tnam Repetitive peak off-state and mA 50 T=T; maxs
! Repetitive peak reverse currents, max Vp=Vprm; VR=VrrM
(vo/dt)er g#?s?czltga\fglgggsli c;fin Vius 1000 &D;B .néa;{VDRM ; Gate open
TRIGGERING
4.00 Ti= Tjmin
Ver Gate trigger direct voltage, max \ 2.50 T;=25°C
2.00 Ti= Timax | Vp=12 V; Ip=3 A;
500 Ti= Ty min Direct gate current
It Gate trigger direct current, max mA 300 T;=25°C
200 Ti= T max
Vep Gate non-trigger direct voltage, min \" 0.25 T;=T; max; V0=0.67Vpry;
Iep Gate non-trigger direct current, min mA 10.00 Direct gate current
SWITCHING
T;=25 °C; Vp=0.4Vprm; Itm=Itav;
tod Delay time us 2.50 Gate pulse: Ig=Irgw; Ve=20V;
tep=50 us; dig/dt=1 A/us
R
t, Turn-off time?, max us dig/dt=-10 A/ps;
320900 | dvo/dt=200 Vs | Ve=100V;
. Vp=0.67 Vprm
Qnr Total recovered charge, max uC 250 Ti=Tj max; I1n=320 A;
tr Reverse recovery time, typ us 4.0 dir/dt=-50 A/pus;
Lm Peak reverse recovery current, max A 130 V=100 V
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THERMAL
Rinje Th | resist - inction t 0.0500 Double side cooled
Rihjc-a mairma resistance, junction to case, °C/W 0.1100 Direct current | Anode side cooled
Rihjex 0.0900 Cathode side cooled
Renck ;r;irmal resistance, case to heatsink, °C/W 0.0060 Direct current
MECHANICAL
w Weight, typ g 110
. 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

KT30

All dimensions in millimeters
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Fig. 1 On-state characteristics of Limit device
1-Tj=25°C
2-T;=125°C
500 M 1-p=180°
450 2 p=120°
; 3—p=90°
400 +—2 4—B=60°
350 : L 5-B=30°
3 ; N \
300 § \\\Y
; 4
i‘ 250 \\\\\&\
= -
" 200 1 ] \\\K
150 \\&\
N ~N
50 4 \
0 :||||||||| NSTEETEE] INTRETEETERTRNTHSTSS INETRETRE] SNTERTENTS ITRNTRRTEE VN

50 60 70 80 90 100 110 120
Tc , °C

Fig. 2. Maximum allowable mean on-state current I;ay vs. case temperature Tc for sinusoidal current waveforms,
f=50 Hz
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Fig. 3 Maximum allowable mean on-state current I1ay vs. case temperature Tc for rectangular current waveforms
and for DC, f=50Hz
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Fig. 4 Maximum allowable mean on-state current Itay vs. cooling temperature T, for cooling air force 6 m/s,
heatsink 0143 and sinusoidal current waveforms at different conduction angles, f=50Hz
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Fig. 5 Maximum allowable mean on-state current Iray vs. cooling temperature T, for cooling air force 6 m/s,
heatsink 0143 and rectangular current waveforms at different conduction angles, f=50Hz
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Fig. 6 Maximum allowable mean on-state current Iray oOf sinusoidal current waveform vs. pulse duration t, for case
temperature T.=65 °C at high frequency.

1-630 Hz;

2 — 1000 Hz;
3 -1600 Hz;
4 — 2500 Hz;
5-4000 Hz;
6 — 6300 Hz;
7 — 10000 Hz;
8 — 16000 Hz.

Conditions: VD=0/67.VDRM; VR=0,67'VRRM-
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Fig. 7 Maximum allowable mean on-state current I,y of sinusoidal current waveform vs. pulse duration t, for case
temperature T.=85 °C at high frequency.

1-630 Hz; 5-4000 Hz;
2 —1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=0/67.VDRM; VR=O,67'VRRM-
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Fig. 8 Maximum allowable mean on-state current Iray of sinusoidal current waveform vs. pulse duration t, for case
temperature T,=105 °C at high frequency
1-630 Hz; 4 — 2500 Hz;
2 —-1000 Hz; 5 -4000 Hz;
3 -1600 Hz; 6 — 6300 Hz.
Conditions: VD=0/67.VDRM; VR=O,67'VRRM-
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Fig. 9 Maximum allowable mean on-state current Iray of sinusoidal current waveform vs. pulse duration t, for
cooling temperature T,=40 °C, cooling air force6é m/s, heat sink 0143 at high frequency.

1-630 Hz; 5-4000 Hz;
2 —1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=0/67.VDRM; VR=0,67'VRRM-
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Fig. 10 Maximum allowable mean on-state current Iy of trapeze current waveform vs. mean on-state current
dir/dt, pulse duration t,=1/2f; and case temperature T.=65 °C.

1-630 Hz; 5 -4000 Hz;

2 —1000 Hz; 6 — 6300 Hz;

3 -1600 Hz; 7 — 10000 Hz;

4 — 2500 Hz; 8 — 16000 Hz
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 11 Maximum allowable mean on-state current Iy of trap&é current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f; and case temperature T.=85 °C at high frequency.

1-630 Hz; 5-4000 Hz;
2 —1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=0/67.VDRM; VCR=0,67'VRRM
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Fig. 12 Maximum allowable mean on-state current Iy of trapéié current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f; and case temperature T.=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;
2 —1000 Hz; 5 -4000 Hz.
3 —-1600 Hz;

Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 13 Maximum allowable mean on-state current Iy of trape»i_éﬂ current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/4f; and case temperature T.=65 °C at high frequency.

1-630 Hz; 5 -4000 Hz;
2 —1000 Hz; 6 — 6300 Hz;
3 -1600 Hz; 7 — 10000 Hz.

4 — 2500 Hz;
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 14 Maximum allowable mean on-state current Iy of trape»i_éﬂ current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/4f; and case temperature T.=85 °C at high frequency.

1-630 Hz; 5 -4000 Hz;
2 —1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 15 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/4f; and case temperature T.=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;

2 — 1000 Hz; 5 -4000 Hz;

3 - 1600 Hz; 6 — 6300 Hz.
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 16 Maximum allowable mean on-state current Iy of trapéig current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/10f; and case temperature T.=85 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;
2 —1000 Hz; 5 -4000 Hz;
3 -1600 Hz; 6 — 6300 Hz.

Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 17 Maximum allowable mean on-state current Iy of trape»i_éﬂ current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/10f; and case temperature T.=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;
2 - 1000 Hz; 5 -4000 Hz.
3 —-1600 Hz;

Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig.18 Maximum allowable mean on-state current Iray of traﬁéie current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f,, cooling temperature T,=40 °C, cooling air force 6 m/s, heat sink 0143 at high
frequency.
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1-630 Hz; 4 — 2500 Hz;

2 - 1000 Hz; 5 -4000 Hz;

3 -1600 Hz; 6 — 6300 Hz.
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 19 Maximum allowable mean on-state current Iyay of trapléeié current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/4f,, cooling temperature T,=40 °C, cooling air force 6 m/s, heatsink 0143 at high
frequency.

1-630 Hz; 4 — 2500 Hz;

2 — 1000 Hz; 5 -4000 Hz;

3 -1600 Hz; 6 — 6300 Hz.
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 20 Maximum allowable mean on-state current Iyay of trapéz_éﬂcurrent waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/10f,, cooling temperature T,=40 °C, cooling air force 6 m/s, heatsink 0143 at high
frequency.

1-630 Hz; 4 — 2500 Hz;

2 - 1000 Hz; 5-4000 Hz;

3 -1600 Hz; 6 — 6300 Hz.
Conditions: VD=0/67.VDRM; VR=0,67'VRRM
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Fig. 21 Maximum allowable surge on-state current Ity vs. pulse duration t,.
1-T=125°C
2-T=25°C

Conditions: Vr=0.
Typical changes are normalized to I'rsy — maximum allowable surge on-state current for t, = 10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 22 Maximum allowable surge on-state current Ity vs. pulse duration t, for initial junction temperature:
1-T=125°C
2-T=25°C
Conditions: VR=O,8'VRRM
Typical changes are normalized to I'rsy — maximum allowable surge on-state current for t, =10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 23 Maximum allowable surge on-state current Iy vs. pulse quantity of overload current N
1-T=125°C
2-T=25°C

Conditions: sinusoidal pulse waveform, duration t, = 10 ms, f= 50 Hz, on-off time ratio Vg=0.
Typical changes are normalized to I'tsy — maximum allowable single pulse surge on-state current for t, = 10 ms, Vi
= 0, junction temperature 125 °C.
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Fig. 24 Maximum allowable surge on-state current Ity vs. pulse quantity of overload current N.
1-T=125°C
2-T;=25°C

Conditions: sinusoidal pulse waveform, duration t, = 10 ms, f= 50 Hz, on-off time ratio 2, Vk=0,8-Vrrw.

Typical changes are normalized to I'rsy — maximum allowable surge on-state current for t, = 10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 25 Gate characteristics.
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Fig. 26 Delay time t,q (1) and turn-off time t4 (2) vs. gate puls current Iy
Conditions: T;=25 °C, Vp=500V, dig/dt=1 A/us, tc= 10 ps, It=I1av.
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Fig. 27 Turn-on time t; vs. reverse voltage Vx.
Conditions: T;=125 °C, I+=Iray, (dir/dt)=10 A/us, dUD/dE=50 V/us, Vp=0,67"Vppm.
Typical changes are normalized to the turn-off time tq for T; = 125 °C, Ir=Itay, (dir/dt);=10A/us, Vr=100 V,
dVD/dt=50 V/HS, VD=O,67'VDRM
L1 ¢
1,05 £
R
0,95 £
09 £
£ 085
- 0,8 ; //
0,75 ¢
0,7 £
0,65 +

0,6 F 1 1 1 1
0 0,5 1 L5 2 2,5 3

Irm/Itav

Fig. 28 Turn-off time t, vs. mean on-state current I/Iray.
Conditions: T;=125 °C, (dir/dt);=10A/us, Vrk=100 B, dVp/dt=50 V/us, Vp=0,67 Vprm.
Typical changes are normalized to the turn-off time t*q for Tj = 125 °C, Ir=Iray, (dir/dt):=10A/us, Vr=100 V,
dVD/dt=50 V/HS, VD=O,67'VDRM
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Fig. 29 Turn-on time t; vs. rate of fall of on-state current(dir/dt).
Conditions: T;=125 °C, Iy=Iray, k=100 V, dVp/dt=50 V/Mkc, Up=0,67 Upgm.
Typical changes are normalized to the turn-off time t*q for Ty = 125 °C, I;=Iray, (dir/dt)=10 A/ps, V=100 V,
dVD/dt=50 V/HS, VD=0/67-VDRM-
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Fig. 30 Turn-on time t, vs. rate of rise of off-state voltage(dir/dt):.

Conditions: T]=125 OC, IT=ITAV/ (dIT/dt)f=10 A/HS, Vr=100 V, VD=0/67.VDRM-
Typical changes are normalized to the turn-off time t*q for Tj = 125 °C, I;=Iray, (dir/dt);=10 A/us, Vg=100 V,
dVD/dt=50 V/HS, VD=0/67-VDRM-
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Fig. 31 Reverse recovery charge Q. vs. rate of fall of on-state current(dir/dt);.

1 -It=0,5Trav;

2 - Ir=Itayv;

3- IT=1,5.ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery charge Q" for T; = 125 °C, Li=Iay, (dir/dt)=50 A/ps,
Vr=100 V.
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Fig. 32 Typical reverse recovery charge t;. vs. rate of fall of on-state current(dir/dt).
1 -It=0,5Trav;
2 - Ii=Itayv;
3- IT=1,5.ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery charge t', for T; = 125 °C, It=Itay, (dit/dt)=50 A/us,
Vk=100 V.
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Fig. 33 Typical reverse recovery current I,y vs. rate of fall of on-state current(dir/dt);.
1 -It=0,5Trav;
2 - Ir=Itayv;
3- IT=1,5.ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery current Iy for T; = 125 °C, I1=Iray, (dit/dt);=50 A/us,
Vr=100 V.
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Fig. 34 Mean on-state power dissipation Pray vs. mean on-state current for sinusoidal current waveforms at
different conduction angles, f=50Hz
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Fig. 35 Mean on-state power dissipation Pray vs. mean on-state current for rectangular current waveforms at
different conduction angles, f=50Hz and DC.
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Fig. 36 Total power loss of one sinusoidal on-state current pulse vs. pulse duration t, and current Iy
Total power loss:

1-6G;
2-4G;
3-2G;
4-1G;
5-0,6G;
6-04G;
7-0,2G;
8-0,1G;
9-10,06 G.

Conditions: VD=0/67.VDRM; VR=0,67'VRRM-
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Fig. 37 Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Ity
Total power loss:

1-10G; 6-0,6G;
2-6G; 7-04G;
3-4G; 8-0,2G;
4-2G; 9-0,1G.
5-1G;
Conditions: le/dt =50 A/MS, VD=O,67'VDRM; VR=O,67'VRRM.
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Fig. 38

Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Iy
Total power loss:

1-10G;
2-6G;
3-4G;
4-2G;
5-1¢G;
6-0,6G;
7-04G;
8-0,2G.

Conditions: dIT/dt = 100 A/ us; VD=0/67.VDRM; VR=O,67'VRRM.
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Fig. 39 Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Ity
Total power loss:

1-10G;
2-6G;
3-4G;
4-2G;
5-1G;
6-0,6G;
7-04G;
8-0,2G.

Conditions: dIT/dt = 200 A/},lS, VD=0/67.VDRM; VR=O,67'VRRM-
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