Bf JIANGSU YANGJIE RUNAU SEMICONDUCTOR CO.,LTD

CSG20H2500

High-end Power Semiconductor Manufacturer Gate Turn-off Thyl"iStOl"
FEATURES KEY PARAMETERS
* Patent Free-floating Silicon Technology VDRM 2500 V
e Low On-state and Switching Loss lrcam 2000 A
e Ring Gate Electrode lrsm 16 kA
e Industry Standard Case Vo 1.66 V
. . , . rT 0.57 mQ
Tolerance Rating of Cosmic Radiation VDCIin 1400 V
BLOCKING
Vor | Repetitive peak off-state voltage 2500 \Y Ver> 2V
Vrru | Repetitive peak reverse voltage 17 \%
lorw | Repetitive peak off-state current | < 30 mA Vb = Vbru Verz 2V
lrrv | RePpetitive peak reverse current | < 50 mA Vr = Vrrr Rek = oo
Vocink | P€rmanent DC voltage for 100 1400 V| -40< T;< 125 °C. Ambient cosmicradiation at
FIT failure rate sea level in open air.
MECHANICAL RATINGS (Refer to Fig.19)
) min. 17 kN
Fm | Mounting force
max. 24 kN
Acceleration:
A | Device unclamped 50 m/s?
Device clamped 200 m/s?
M | Weight 0.8 kg
Ds | Surface creepage distance > 22 mm
Da. | Air strike distance > 13 mm
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Bf JIANGSU YANGJIE RUNAU SEMICONDUCTOR CO.,LTD

ON-STATE RATING

ltavm | Max. average on-state current 830 A | Half sine wave, Tc =85 °C
ltrus | Max. RMS on-state current 1300 A
ltsy | Max. peak non-repetitive 16 kA | tp = 10 ms| Tj= 125°C
surge current 32 KA |t = 1 ms| Aftersurge:
12t Limiting load integral 128106 A% | tp = 10 ms| Vo=Vr=0V
051106 A’s | tp = 1 ms
V1 On-state voltage 280 V | Ik = 2000 A
V1, | Threshold voltage 166 V It = 200-2500 A | T;= 125°C
rr Slope resistance 0.57 mQ
ln | Holding current 50 A |T = 25°C
GATING
Vgr | Gate trigger voltage 1.0 V | Vb = 24V T, = 25 °C
lcr | Gate trigger current 25 A | Ra = 0.1Q
Verum | Repetitive peak reverse voltage 17 V
lcrm | Repetitive peak reverse current 50 mMA| Vg = Vgrm
TURN-ON
di/dteit | Max. rate of rise of on-state 400 A/us |f= 200Hz | =2000A, T;=125°C
current 700 Alus |[f= 1Hz |lem=30A, dic/dt =20 Alus
tq Delay time 1.5pus [Vp = 05Vorn Tj = 125°C
tr Rise time 35ps | It = 2000 A di/ldt = 200 Alus
toneminy | Min. on-time 80us |[lgy = 30A dig/dt = 20 Alps
Eon | Turn-on energy per pulse 0.75Ws |Cs = 4uyF Rs = 50
TURN-OFF
ltcam | Max controllable turn-off 2000 A | Vpy = Vprw dica/dt = 30 Alus
current Cs = 4 uF Ls < 0.3uH
ts Storage time 220 ps | Vo = %Vprm Vow =  Voru
ts Fall time 20 s Tj = 125°C dica/dt = 30 Alus
tofiminy | Min. off-time 80 s | hea ltcam
Eo Turn-off energy per pulse 35 Ws | Cs = 4 yF  Rs = 5Q
lcaw | Peak turn-off gate current 700 A Ls < 0.3 pH
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THERMAL RATINGS

T; | Storage and operating -40...125°C
junction temperature range
Ryyc | Thermal resistance 30 K/kW Anode side cooled
junction to case 39 K/kW Cathode side cooled
17 K/KkW Double side cooled
Ricy | Thermal resistance case to 10 K/kwW Sin de side cooled
heat sink 5 K/kW Double side cooled

Analytical function for transient thermal impedance:

4 i 1 2 3 4
-t/ Ri (KIKW) | 11.7 4.7 0.64 | 0.0001
Zinc (1) = z Ri(1-¢€ )
I (S) 0.9 0.26 0.002 0.001
i=1
Z,5c (K/KW)
18
16
14
)4
12
/
10 4
. /
/
" /
4
i /
//
2 e
o 3
10° 5 107 5 10" 5 10° 5 10
t(s)
Fig. 1 Transient thermal impedance, junction to case.
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Fig. 2 Onrstate characteristics Fig. 3 Average on-state power dissipation vs. average on-
state current.
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Fig.4 Surge current and fusing integral vs. pulse width
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Fig. 5 Forward blocking voltage vs. gate-cathode resistance. Fig. 6 Static dv/dt capability: Forward blocking voltage vs. neg. gate

voltage or gate cathode resistance.
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Fig. 7 Forwarde gate current vs. forard gate voltage.
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Fig. 9 Turn-on energy per pulse vs. on-state current and Fig. 10 Turn-on energy per pulse vs. on.-state current and
turn-on voltage. current rise rate
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Fig. 11 Turn-on energy per pulse vs. on-state current and turn-
on voltage.
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CURVE
Eof [J] Qoaa [1C]
6.00 - 5SGA 2042501 7000
Conditions:
1Vo = 0.56Vpn 7
5.0 7dica/dt=30 Aus Qoaz 7~ 6000
1Cs=4pF,Rs =5t va
T; =125°C
40 1"’ 5000
| | /
[ [ Y
3.0 T—— Vou=Vorm 7 4000
1l 075 YDRM !‘
i I 0.5 Vbrm
2.0 3000
/

1.0 = 2000
0.0 1000
0 500 1000 1500 2000

lrca[A]

4 I(E)°ﬁ M 5SGA 20H2501
" |Conditions: | ]
3.5 {Vp=0.75Vpm,Vom = Vprm Cs=4pF .
di gao/dt =30 A/ ps //
3.0 {Rs=5¢ /4
Tj =125°C 7 >
2.5 A
,/
2.0 Cs=3pF C/
1-5 /
7 Cs=6pF
0.5
0.0
0 500 1000 1500 2000
lrca [A]

Fig. 12 Turn-off energy per pulse vs. turn-off current and peak turn-off
voltage. Extracted gate charge vs. turn-off current.

Fig. 13 Turn-off energy per pulse vs. turn-off current and
snubber capacitance.
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Fig. 14 Required snubber capacitor vs. max allowable turn- Fig. 15 Tum-off energy per pulse, storage time and peak turn-off gate
off current. current vs. junction temperature
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Fig. 16 Storage time and peak turn-off gate current vs. neg. gate Fig. 17 Storage time and peak turn-off gate current vs. turn-
current rise rate. off current
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CURVE AND PACKAGE

Coaxial cable
Insulation: Core ETFE
Screen ETFE

Faston connectors,
soldered

A =Anode

C = Cathode

G = Gate
0 3.0mm’ (AWG )
Cable white

AG = Auxiliary cathode

O 3.5mm’
Cable black

Dimensions in mm

Fig. 19 Outline drawing. All dimensions are in millimeters and
represent nominal values unless stated otherwise

Reverse avalanche capability

In  operation with an antiparallel
freewheeling diode, the GTO reverse
voltage Vr may exceed the rate value
Vrrm due to stray inductance and diode
turn-on voltage spike at high di/dt. The
GTO is then driven into reverse
avalanche. This condition is not
dangerous for the GTO provided
avalanche time and current are below 10
pMs and 1000 A respectively. However,
gate voltage must remain negative
during this time. Recommendation : Vgr
=10...15V.
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