Vpsw = 4200V

bava = 3170 A Phase Control Thyristor

ltrms = 4980 A

I = 52000 A

o = 520008 5STP 28L4200
TO - .

rr = 0.158 mw
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Patented free-floating silicon technology

Low on-state and switching losses

Designed for traction, energy and industrial applications
Optimum power handling capability

Interdigitated amplifying gate.

Blocking

Part Number | 5STP 28L4200 5STP 28L4000 5STP 28L3600 Conditions

Vorm  VRrM 4200 V 4000 V 3600 V f=50 Hz, t, = 10ms
Vrsm1 4600 V 4400 V 4000 V t, = 5 ms, single pulse
IprMm £ 400 mA Vbru

lrrRM £ 400 mA VRRrM T;=125°C
dV/dtg 2000 V/us @ Exp. to 0.67XVprum

¢ @120 400—-‘
278
Mechanical data ri?%q%ybw

265 ¢

—

F Mounting force nom. 70 kN ! ==
§ J I —
min. 63 kN r———2 110
2 center holes
max. 84 kN 23gx4 Removable connectors
a Acceleration 2})'5: ﬁﬂfw&hm
AC
Device unclamped 50 m/s’ e
Device clamped 100 m/s®
m We I g ht 1 45 kg Faston connectors
6.3x08
Ds | Surface creepage distance 36 mm N\
D. Air strike distance 15 mm ==

ABB Semiconductors AG reserves the right to change specifications without notice.
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5STP 28L4200

On-state
ITavm Max. average on-state current 3170 A Half sine wave, T¢ = 70°C
lTrMS Max. RMS on-state current 4980 A
ltsm Max. peak non-repetitive 52000 A tp = 10 ms T, = 125°C

surge current 56000 A tp = 8.3 ms After surge:
I°t Limiting load integral 13520 kA’s| tp = 10 ms |Vp=Vg=0V

13014 kA’s| tp = 8.3 ms
Vt On-state voltage 145 V It = 3000 A
V1o Threshold voltage 0.97 V It = 2000-6000 A T = 125°C
rr Slope resistance 0.158 mw
Iy Holding current 40-100 mA T, = 25°C
15-60 mA | T, = 125°C
I Latching current 100-500 mA T, = 25°C
100-300 mA T, = 125°C

Switching
di/dtgie Critical rate of rise of on-state 250 A/us | Cont. Vp £ 0.67%prum T;=125°C

current 500 A/us | 60 sec. ltem = 4000 A f=50Hz

kg = 20A t,=0.5ps
ty Delay time 30pus |Vp=04¥ppy |lrc = 20A t,=0.5ups
tq Turn-off time 600 us |Vp£ 0.67Npry |l = 4000 A T;=125°C
dvp/dt =20V/us Vg > 200V
Qn Recovery charge min 5500 pAs dif/dt= -5 Alus
max 7500 pAs

Triggering
Ve Gate trigger voltage 26V |[Tj=25°C
loT Gate trigger current 400 mA |T; = 25°C
Vep Gate non-trigger voltage 0.3V Vo = 0.4%prum
lep Gate non-trigger current 1I0mA | Vb = 0.4%prwm
Veem Peak forward gate voltage 12V
lrem Peak forward gate current 10 A
Vrewm Peak reverse gate voltage 10V
Ps Maximum gate power loss 3W
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5STP 28L4200

Thermal
T max Max. junction temperature 125°C
Tjstg Storage temperature -40...150°C
range
Rinic Thermal resistance 14 K/kW Anode side cooled
junction to case 14 K/kwW Cathode side cooled
7 K/kW Double side cooled
Rinch Thermal resistance case to 3 K/kW Single side cooled
heat sink 1.5 K/kW Double side cooled
Analytical function for transient thermal impedance: Zinc [KIKW]
¢ 1807 sine: add 0.8 KIKW.
7 180° rectangular: add 0.8 K/kW
n 120° rectangular: add 1 K/kW P
o t/t ) 6 60° rectangular: add 2 K/kwW i/
—_ ) - i
Znc(t) =g R(1-e7") j
=1 3 A
i 1 2 3 4 j ,n/ Erg :b?:—jjek::\‘ool ing T_—
R(KIKW) | 4.7 0.853 107 | 049 | =" e
0.001 0.010 0.100 1.000 10.000
ti(s) 0.4787 0.0824 0.0104 | 0.0041 t[s]
Fig. 1 Transient thermal impedance junction to case.
I (A) On-state characteristic model:
6000 e 77 7 VT = A+BxT +Con(it +1) + D x/IT
6500 4| = — — 2geg + /1| /| | vaiidfori = 500 - 10000 A
/ / // A B C D
5000 / /
/ / 0.130153 0.00016 0.130009 -0.003567
4500 / 7 IT (kA)
4000 // ,/ 40 7 § 7
min / max V.
3500 / 7 35
/ / /
3000 2 30 /A
y /// min / max
2500 7 7 25 /'
/
2000 / ‘A 1 20 / I/
ar 7 // /
/ 15
1500
i i 7
1000 —3/ v 10
P /, / : //,/ g
500 . 3 5 1/ 3
3 A
@ )
0 S O 3
0.9 1.0 .1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 0 1 2 3 4 5 6 7 8 9 10
V; (V) V. (V)
.
Fig 2. On-state characteristics. Fig. 3 On state characteristics.
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5STP 28L4200

P; (W) o
T Tcase ( C)
6000 / / 130 T I T T
/ Double-sided cooling
5500 120° Ml <= / 125
180° sine B \{///
5000 180° M bl [T 120 bC
DC ~ \\\ | J \ o
— (/ N 180° rectangular
] o
4500 1 / / 115 \\/ 1800 sine
"y 120° rectangular
4000 / 110
w/yAmp WY/
3500 / y, 105
N/ A\
3000 /// / 100 N
/A \ 1\
2500 / 95
A//I/ \\\ \
y
2000 / 90 \\ \
/
v \ N\
1500 /A 85
y \
80
1000 o
A', v s \ §
500 7 75 \ \\ \
_ [T,= 125°C £ N \__|
0 I T T 11 0 1000 2000 3000 4000 5000
200 600 1000 1400 1800 2200 2600 3000 | A)
lray (A) TAY
Fig.4 On-state power dissipation vs. mean on- Fig.5 Max. permissible case temperature vs. mean
state current. Turn-on losses excluded. on-state current.
lrgm (KA) t(MA%s) | | lrsm (KA)
100 5STP 2814200 _ B0 60 I T T 1T
brsm: IPt: 1. Vg=0
90 s 1+ Va=0 3. Va= 0 |45 55 ; 2. V= 0.6xVpmy
1N 2. Vg= 0.6XVigy 4. V= 0.6XVpay 50 =N\
80 A 40 \
\ 45
70 35 2 N\
2 N,
\ 40 \ AN
60 \\ ) 30 35 <
N
50 \\\ N Al o5 30 il
\\ / N
40 A\ 20 25 ™SS
N 4/ ™ \\\
S d 20 T = ~
30 15 —~——
PN 15 T
—~ <
20 = 10
1 10 8
10 " 5 3
5 a
&
] o] 0 3
1 2 5 10 20 50 100 1 2 5 10 20 5O 100
t, (ms) n,
Fig. 6  Surge on-state current vs. pulse length. Fig. 7  Surge on-state current vs. number of pulses.
Half-sine wave. Half-sine wave, 10 ms, 50Hz.
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5STP 28L4200

VFG (V) VFG (V)
4.0 7
-+ - -75W t,,, = 100us
64—--20Wt .= 1ms —
3.0 — P e o | W tf,max= 10ms et
- i /—'(
\ — 25°C 4 M
2.0 —_—t 40°C H I8 ~ o
/ \ s ’ 40 C A 3 / . - . ~ 4 - 8
1oL N\ g 2 -i/ =+
@ oo
/’ Vo> BV g 1 N
0 —— 0 ¥
0 0102 0304 050607 0808 1.0 o 1 2 3 4 b 6 7 8 9 10
leg (A) le (A)
Fig. 8  Gate trigger characteristics. Fig.9  Max. peak gate power loss.
Q (uAs) lem (A)
2 T 10° T
Iy = 4000A L~ 7 =H b= 4000A —
4 ij = Tw'max / 5 — ij = Tvimax //
10" " a L~
T P 7~
5 j A min 2 ¥
4 > mpbx _L~1~T min
/ -
2 IS 7 /417 S
3 5 T 3
4 s
10° 8 3 15
1 2 3 4 5 7 10 20 30 1 2 3 4 5 7 10 . 20 30
-di./dt (A/us) -di,/dt (A/us)
Fig. 10 Recovery charge vs. decay rate of on-state Fig. 11 Peak reverse recovery current vs. decay rate
current. of on-state current.
Turn —off time, typical parameter relationship.
o/tys y/tae t,/t
1.1 1.2 il
/
1.0 2.0 /’
el Y
1.1 - 1.8 ,/
0.9 > e V/
/' -
0.8 1.0 / 1.4 y /
/ /
V.
07 // / 1.2 v
/
, o 0.9 N 1-0 a
0.6 / 3 g g
: / 8 N 0.8 X
& & &
0.5 '/ |('g 0.8 ¥ 0.6 1 2 hB
70 80 90 100 110 120 130 0O 4 8 12 16 20 24 28 32 10°°23 57100 2 3 5710
T, (C°) -di/dt (A/us) dv/dt (V/us)
F|g 12 tq/tql = fl(TJ) F|g 13 tq/tql = fz('d|/dt) F|g 14 tq/tql = f3(dV/dt)

ty = tq1 - toftqr F1(T)) - toltqa fa(-di/dt) - to/tes fa(dv/dt) e :at normalized values (see page 2)
t, : at varying conditions
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Turn-on and Turn-off losses

5STP 28L4200

W,, (Ws/pulse} W,,, (Ws/pulse}
1.0 : . 0.5 -
di/dt= 10A/
0.9+ &= ;’“s ~_ i Haiat=  5Ams
ogdl t,= 2ms ] 0.4 4{di/dt=2A/us
0.7 4 &= 1gms _~ Aldirdt= 1A/us
: £
0.6 4* ms ><>/ 0.3 //
0.5 /'
0.4 0.2 T
0.3 —3 // S
0.2 e I —" R 0.1 o 3
0.1 = — . -
0r 3 o 2
o] 1 2 3 4 5 6 7 8 g 10 o] 1 2 3 4 5 6 7 8 9 10
I (KA} Iy (KA)
Fig.15 Wy, =f(l1, tp), T; = 125°C. Fig. 16 W,, = f(l1, di/dt), T; = 125°C.
Half sinusoidal waves. Rectangular waves.
W, (Ws/pulse) W, (Ws/pulse)
6 I T T I I I
—+ heu= 9000A 14 1] di/dt= 10A/us
54 lpy= 7000A - 12 Il difdt=BA/us P
1 lm=m= 5O00A [ // 4| di/dt= 2A/us
P -t i —-—
4 — 10 - di/dt= 1A/ps 7
3 8 —_—
I A L~
2 — —~ ° e
e — § 4 = S %
'] g{i’/ : 2 — A
0+ £ | o= ¢
(] 0.4 0.8 1.2 1.6 2.0 2.4 o 0.4 0.8 1.2 1.6 2.0 24
V, (KV Vo (kV
Fig. 17 Wy = f(Vo,l7), Tj= 125°C. Fig. 18 W = f(Vo,di/dt), T; = 125°C.

Half sinusoidal waves. t = 10 ms.

Rectangular waves.

\ |

Vo

VRRM

ProT =Pt +Won * f +Woff + f
Woif at VRrRMm/ Vo = 1.3-1.5

.
Pr =1—r0j iT* vr dt
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