Beijing Xinchuang Chunshu Rectifier Co., Ltd

ChunZheng
KP2500A 4600V-5200V

High-end Power Semiconductor Manufacturer Phase Control Thyristor
B High power cycling capability ~U
B Low on-state and switching losses Q )
M Designed for traction and industrial applications w .
Mean on-state current Irav 2500 A
Repetitive peak off-state voltage Vorm
4600 — 5200 V
Repetitive peak reverse voltage Vrrm
Turn-off time t 800 us
Vorm, Vrem, V 4600 4800 5000 5200
Voltage code 46 48 50 52
T;, °C - 60 —125
MAXIMUM ALLOWABLE RATINGS
Symbols and parameters Units Values Test conditions
ON-STATE
T.=85 °C, Double side cooled
Iav Mean on-state current A 2500 180° half-sine wave; 50 Hz
T.= 85 °C, Double side cooled
Irrms RMS on-state current A 3925 180° half-sine wave; 50 Hz
180° half-sine wave;
55.0 T=T; o tp=_10 Ts; s.mgle pulse;
63.0 T=25oc | o=Ve=0V;
' ]_ Gate pulse: Is=2 A;
ter=50 pus; dig/dt=1 A/us
I - kA
TSM Surge on-state current 180° half-sine wave:
58.0 T=Tymee tp=_8.3_ms; .smgle pulse;
67.0 T=250°C | =Ve=0V;

' ’_ Gate pulse: Is=2 A;
ter=50 us; dIG/dtZ:[ A/]JS
180° half-sine wave;
t,=10 ms; single pulse;

15100 | T=Tim |y oy orn
19800 | Ti=25°C | cope pulse: Ic=2 A;
ter=50 us; diG/dtZ]. A/p.s
I’t fety fact A’s10°
Safety factor 180° half-sine wave;
13900 T=Tyman '\c;,=_8\./3_rgs\;/ .smgle pulse;
18600 =25 ° SR
8 Ti=25°C Gate pulse: Is=2 A;
ter=50 us; dig/dt>1 A/us
BLOCKING
T' min< T <T' max;
Repetitive peak off-state and o pote )
Vorm, Vierm Repetitive peak reverse voltages \Y 4600-5200 | 180° half-sine wave; 50 Hz;
Gate open
. Timin< Tj <Tjmax;
Non-repetitive peak off-state and s I _
Vosm, Vrsm Non-repetitive peak reverse voltages \ 4700-5300 cl)ggn half-sine wave; single pulse; Gate
Vo V. Direct off-state and vV 0.6'Vprm Ti=Tjmax;
br ¥R Direct reverse voltages 0.6Vrem | Gate open
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TRIGGERING

Trem Peak forward gate current A 12 T=T
Vrem Peak reverse gate voltage Vv 5 e
Ps Gate power dissipation W 5 T;=T;max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tjmax; V0=0.67"Vorm; Iim=2 L1ay;
(div/dt)cit on-state current Alus 1000 Gate pulse: Isc=2 A;
non-repetitive (f=1 Hz) ter=50 ps; dig/dt=2 A/us
THERMAL
Tstg Storage temperature °C -60 —50
T; Operating junction temperature °C -60 — 125
MECHANICAL
F Mounting force kN | 70.0-90.0
a Acceleration m/s? 50 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vi Peak on-state voltage, max Vv 2.20 T;=25 °C; Iim=6300 A
Vr(ro) On-state threshold voltage, max Vv 1.10 Ti=Tjmax;
rr On-state slope resistance, max meQ 0.200 0.5 7 Iav < It < 1.5 7 Inav
T;=25 °C; Vp=12V;
I Latching current, max mA 1500 Gate pulse: Ic=2 A;
ter=50 us; dig/dt>1 A/us
Iy Holding current, max mA | 300 | R open
BLOCKING
Lo Tna Repet!tive peak off-state and mA 300 Ti=Tjmax;
! Repetitive peak reverse currents, max Vo=Vorm; Vr=Vrrm
(dvo/dt)er Critical rate of rise of. V/us 500, 1000, | T5=T;max;
off-state voltage®, min 1600 Vb=0.67"Vorw; Gate open
TRIGGERING
Ver Gate trigger direct voltage, max v 388 %;2_?] rnaCX
V=12 V; Ip=3 A;
. Direct gate current
Ier Gate trigger direct current, max mA 388 %; %.?maf
Vep Gate non-trigger direct voltage, min Vv 0.35 T5=T; max;
VD=0.67'VDRM;
Iep Gate non-trigger direct current, min mA 15.00 Direct gate current
SWITCHING
T;=25 °C; Vp=1500 V; Itv=ILrav;
i di/dt=200 A/us;
Coe Delay time Hs 400 | Gate pulse: Io=2 A; Ve=20 V:
ter=50 us; dig/dt=2 A/us
dvp/dt=50 V/ps; Ti=T;max; Im=1000 A;
tq Turn-off time?, max us 800 dir/dt=-5 A/us; Vk=100V;
Vp=1600 V;
Qr Total recovered charge, max uC 12500 Ti=T;max; Irv=1000 A;
ter Reverse recovery time, typ us 157 dir/dt=-5 A/us;
Lrm Peak reverse recovery current, max A 159 Vr=100 V
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THERMAL
Rinic h | resi ) ) 0.0057 Double side cooled
Renj-a Lae):(rma resistance, junction to case, °C/W 0.0125 Direct current | Anode side cooled
Renje-k 0.0103 Cathode side cooled
Ree LI';E):(rmaI resistance, case to heatsink, °C/W 0.0010 Direct current
MECHANICAL
w Weight, max g 2700
. mm 62.09
Ds Surface creepage distance (inch) (2.444)
L . mm 23.40
D. Air strike distance (inch) (0.921)
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OVERALL DIMENSIONS
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Fig 1 — On-state characteristics of Limit device

Analytical function for On-state characteristic:
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On-state characteristic model (see Fig. 1)
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Fig 2 — Transient thermal impedance Z:;. vs. time t
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Analytical function for Transient thermal impedance junction to case Zu for DC:

Where i = 1 to n, nis the number of terms in the series.

t = Duration of heating pulse in seconds.
Zwic = Thermal resistance at time t.

Amplitude of pu term.
Time constatnt of ry, term.

R; =

Ti

DC Double side cooled

0.002457

1.062

R, K/W

Tiy S

DC Anode side cooled

0.006812

1.06

R, K/W

Tiy S

DC Cathode side cooled

0.004458

1.06

R, K/W

Tiy S

Transient thermal impedance junction to case Z:,c model (see Fig. 2)
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Gate trigger voltage -VGT, W
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Gate trigger current - lgp, A

Fig 3 — Gate characteristics — Trigger limits
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Gate voltage -VG, N

Gate current - IG’ A

Fig 4 - Gate characteristics — Power curves
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10
Commutation rate - di/dt, A/us
Fig 6 — Maximum recovered charge Q.. vs. commutation rate diz/dt (25% chord)
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Commutation rate - di/dt, A/us

Fig 7 — Maximum reverse recovery current I.» vs. commutation rate diz/dt
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Fig 8 — Maximum recovery time t.. vs. commutation rate diz/dt (25% chord)
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Fig. 9 - Mean on-state power dissipation Prav vs. mean on-state current I for sinusoidal current
waveforms at different conduction angles (f=50Hz, DSC)
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Fig. 10 — Mean on-state power dissipation Prav vs. mean on-state current I for rectangular current
waveforms at different conduction angles and for DC (f=50Hz, DSC)

www.chunshu-electric.com 10 © 2020 Chunzheng all rights reserved



5000 [~

4500
4000 T~

3000 —~—_ ~ <

N
LTl
2000 T . \\\\i\\\\\:;\jf\ZfE\\y<i 7777777777777777
w0l s \\\\\t\\::zgééézzif\\ ,,,,,,,,,,,
wood— L e \ir\ && ,,,,,,,

i /

/
/
{
\\

Mean on-state current— 1, A

500 ™~

© - angle of conduction Sinusoidal current waveforms|
T T T T T

25 35 45 55 65 75 85 95 105 115 125

Case temperature — T, °C

0

Fig. 11 — Mean on-state current Iy vs. case temperature T¢ for sinusoidal current waveforms at
different conduction angles (f=50Hz, DSC)
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Fig. 12 - Mean on-state current I v vs. case temperature T for rectangular current waveforms at
different conduction angles and for DC (f=50Hz, DSC)
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Fig. 13 — Maximum surge on-state current Irsw and safety factor
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