ChunZheng

High-end Power Semiconductor Manufacturer

Beijing Xinchuang Chunshu Rectifier Co., Ltd

ZP1250A 3800-4400V
Standard Rectifier Diode

B High power cycling capability

B Low on-state and switching losses

B Optimized for line frequency rectifiers

B Designed for traction and industrial applications

S |

Average forward current leay 1250 A
Repetitive peak reverse voltage VRrM 3800 — 4400 V
Virrm, V 3800 4000 4200 4400
Voltage code 38 40 42 44
T, °C — 60 —160
MAXIMUM ALLOWABLE RATINGS
Symbols and parameters Units Values Test conditions
ON-STATE
1250 T.=100 °C; Double side cooled;
leay Average forward current A 180° half-sine wave: 50 Hz
T.=125 °C; Double side cooled;
lerms RMS forward current A 1962 180° half-sine wave: 50 Hz
10 | T | (5 S e 20
31.0 T=25°C | "\ ’
Vg=0V;
lesm Surge forward current kA -
_ 180° half-sine wave; 60 Hz
29.0 Ti=T max (t,=8.3 ms); single pulse;
— o p—O- ’ ’
33.0 T;=25°C V=0 V:
180° half-sine wave; 50 Hz
3645 Ti=T; max _ .o ' .
4805 T=25 °C \(/tp:;(i/rns), single pulse;
1%t Safety factor A’s'10° 1200 h 1If : 60 H
3490 | T=Timex | (g 5 o). single pulse;
4515 | T=25°C | oo T gie puise;
R— )
BLOCKING
V, Repetitive peak reverse voltages v | 38004400 | Imn< Ti <Tjmas
RRM 180° half-sine wave; 50 Hz;
iti Ti min< Tj <Tj max;
Y Non-repetitive peak reverse voltages Y 3900-4500 | ‘mn- 0" imaxe .
RSV P P g 180° half-sine wave; 50 Hz;single pulse;
Vg Reverse continuous voltages V 0.75Vrem | Ti=Tj max;
THERMAL
Tstg Storage temperature °C -60 —160
T Operating junction temperature °C -60 —160
MECHANICAL
F Mounting force kN 24.0—28.0
. 50 Device unclamped
2
a Acceleration m/s 100 Device clamped
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CHARACTERISTICS

ON-STATE
Vem Peak forward voltage, max Vv 1.72 T;=25 °C; 1pu=3925 A;
Ve@o) Forward threshold voltage, max Y 0.82 T=T; max;
05nlgpw<Ily<15ml
rr Forward slope resistance, max mQ 0.260 T i
BLOCKING
Irrm Repetitive peak reverse current, max mA 100 \-I;‘:_-(; mexs
R—™VRRM
SWITCHING
0,
On Total recovered charge(50% chord), uc 6000 T=T, e Iw=1250 A;
max !
- dig/dt=-5 A/us;
t Reverse recovery time, max us 80 V=100 V-
leem Peak reverse recovery current, max A 150 R '
THERMAL
Rinjc H | resist nction ¢ 0.0180 Double side cooled
Rihje-a ma(irma resistance, Junction o €ase, | oc vy 0.0396 Direct current | Anode side cooled
Rihje-k 0.0324 Cathode side cooled
Ree Lhae;(rmal resistance, case to heatsink, oCIW 0.0040 Direct current
MECHANICAL
w Weight, typ g 510
. mm 38.84
Ds Surface creepage distance (inch) (1.529)
. . . mm 22.50
D, Air strike distance (inch) (0.886)
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OVERALL DIMENSIONS
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All dimensions in millimeters
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Fig 1 — Forward characteristics of Limit device

Analytical function for Forward characteristic:

Ve = A+B-i. +C-In(ip +1)+D-/i;

Coefficients for max curves
T;= 25°C T = Tmax
A 0.934312 0.682363
B 0.108778 0.176395
C -0.208988 -0.314184
D 0.324104 0.487243

Forward characteristic model (see Fig. 1).
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Transient thermal impedance 'zlhjc’ kAR

0.1 :

DSC0.0352K/W}--

PR

=
[}
=

0.001 ———t—t

0.0001
0.0001

0.001

IN]
Time - t, 5

100

Fig 2 — Transient thermal impedance

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

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

t = Duration of heating pulse in seconds.
Zinjc = 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 0.009361 0.004113 0.0002206 0.0008291 0.001366 0.0001102
Ti, S 0.9639 0.03529 0.01055 0.07784 0.002048 0.0002498
DC Cathode side cooled
i 1 2 3 4 5 6
R, K/W 0.01181 0.009394 0.001396 0.00369 0.001405 0.0001246
Ti, S 9.754 1.023 0.06723 0.03157 0.002142 0.002776
DC Anode side cooled
i 1 2 3 4 5 6
R;, K/W 0.01827 0.009436 0.002236 0.002827 0.001399 0.0001197
Ti, S 9.752 1.057 0.05486 0.02882 0.002116 0.000268

Transient thermal impedance junction to case Zy,;c model (see Fig. 2)
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Fig 3 - Total recovered chaggéntegral), Q,.;
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Fig 4 - Total recovered charge(50%6 chord), Q.
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Reverse recovery current -1
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Fig 5 - Peak reverse recovery current, I
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Reverse recovery time -t
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Fig 6 - Recovery time, t,, (50% chord)
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Fig 7 - Mean forward power dissipation Pgay vs. Mean forward current I,y for sinusoidal current
waveforms at different conduction angles (f=50Hz, DSC)
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Fig 8 — Mean forward power dissipation Pray VS. Mean forward current gy for rectangular current
waveforms at different conduction angles and for DC (f=50Hz, DSC)
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Fig 9 — Mean forward current I,y vs. Case temperature T¢ for sinusoidal current waveforms at different
conduction angles (f=50Hz, DSC)
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Fig 10 - Mean forward current Iz5y vs. Case temperature T for rectangular current waveforms at
different conduction angles and for DC (f=50Hz, DSC)
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Fig 11 — Maximum surge and 1%t ratings
10°

[
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Fig 12 - Maximum surge ratings
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