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CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD

T0O247-3 Plastic-Encapsulate

IGBT

CCG40Q120SDA

soft,fast recovery anti-parallel diode

IGBT in advanced FS Technology with

C
V(eRr)cES VCEsat IC
= E
Tvj=25°C 1.90V Tvj=25°C 80A
@40A
1200 V c .
G C
Tvj=150°C 2.50V Tvj=100°C | 40A R
@40A
Features:
* 1200V planar field-stop technology
* Low conduction and switching losses
* Positive temperature coefficient
* Positive temperature coefficient of forward voltage
+ Short Circuit withstand time-10 1 s
Applications:
* Frequency converter
* Inverter
Key Performance and Package Parameters
Type VCE IC T:/’J.SZE;?% Tvjmax Marking Package
CCG40Q120SDA 1200V 40A 1.90V 150° C CCG40Q120SDA PG-TO247-3
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Maximum Ratings

For optimum lifetime and reliability,cloudchild recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

IGBT

Parameter Symbol Value Unit
Collector-emitter voltage VCE 1200 \Y;
DC collector current, limited by Tjmax
= 25° 80.0
TC =25°C I A
TC = 100°C 40.0
Pulsed collector current, fp limited by Tvjmax ICpuls 160.0 A
Diode forward current, limited by Tyjmax
TC=25°C 80.0
IF A
TCc=100°C 40.0
Diode pulsed current, tp limited by Tvjmax IFpuls 160.0 A
Gate-emitter voltage VGE +20 V
Short circuit withstand time
VGE = 15.0V, VCC <600V
Allowed number of short circuits < 1000 tsc 10 us
Time between short circuits: > 1.0s
Tvj = 150°C
Power dissipation T¢c = 25°C Prot 278 W
Operating junction temperature Tvj -40...+150
Storage temperature Tstg -55...+155 C
Soldering temperature,
wave soldering 1.6mm (0.063in.) from case for 10s 260 c
Mounting torque, M3 screw Maximum of
mounting processes: 3 M 0.6 Nm
Thermal Resistance
Parameter Characteristic | Symbol | Conditions Max. Value Unit
IGBT thermal resistance,
junction - case Rth(j-c) / 0.35 K/W
Diode thermal resistance,
junction - case Rth(j-c) / 0.58 K/W
Thermal resistance junction -
ambient Rth(j-a) / 40 KW
http://www.cloudchild.com.cn/ Rev. 2.0
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Electrical Characteristic, at T,;= 25°C, unless otherwise specified

. Value .
Parameter Symbol | Conditions - Unit
min. | typ. | max.
Static Characteristic
Vi
Collector-emitter breakdown voltage S(BR)CE VGE = 0V, IC = 250uA 1200 |- - \%
VGE = 15.0V, IC = 40.0A
Tvj=25°C - 1.90 |2.60
Collector-emitter saturation voltage VCEsat |Tvj=150°C - 250 | \
VGE = 0V, IF = 40.0A
: Tvj=25°C - 21 |265
Diode forward voltage VF Tvj = 150°C i o4 | \Y
Gate-emitter threshold voltage VGE(th) | IC = 250uA, VCE = VGE 4.5 58 [6.5 \%
VCE = 1200V, VGE =0V
i Tvj=25°C - - 100.0
Zero gate voltage collector current CES Tvj = 150°C i i 1000.0 MA
Gate-emitter leakage current IGES Vce= 0V, Vge= =20V - +200 [nA
Transconductance gfs VCE = 20V, IC = 15.0A - 20.0 |- S
Electrical Characteristic, at T,;= 25°C, unless otherwise specified
. Value .
Parameter Symbol | Conditions - Unit
min. | typ. | max.
Dynamic Characteristic
Input capacitance Cies - 2830 |-
Output capacitance Coes Vee=25V, Vee=0V, f= |- 205 |-
1MHz PF
Reverse transfer capacitance Cres - 110 |-
VCC =960V, IC = 40.0A,
Gate charge Qs VGE = 15V - 185.0 |- nC
Internal emitter inductance
measured 5mm (0.197 in.) from LE . 13.0 |- nH
case '
VGE = 15.0V, VCC
Short circuit collector current =800V,
Max. 1000 short circuits 3¢ < 10us ; ;
Time between short circuits: > 1.0s IC(sC) ?9__1 50”00 200 A
vj =
R bi ; i VCC=800V,
everse bias safe operating RBSOA VGE=20V, Tj< A
area 150°C 80
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Switching Characteristic, Inductive Load

IGBT

CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD
T0247-3 Plastic-Encapsulate

o Value .
Parameter Symbol | Conditions - Unit
min. | typ. | max.
IGBT Characteristic, at T,= 25°C
Turn-on delay time taon) T.=25°C, - 50 - ns
. . Vcc = GOOV, Ic: 40.0A,
Rise time tr VeE =-7.5/15.0V, - 58 - ns
Turn-off delay time taofn Raen) = 10.0Q, Ra(orm = 10.0Q, - 130 - | ns
: Lo =70nH, Co = 67pF _ _
Fall time t Lo, Co from Fig. E 35 ns
Turn-on energy Eon Energy losses include “tail” and 3 2.9 ) mJ
Turn-off energy Eox diode reverse recovery. - 1.65 - md
Total switching energy Eis - 4.55 - mJ
Diode Characteristic, at T,;= 25°C
Diode reverse recovery time ter T, = 25°C, - 86 - ns
Diode reverse recovery charge Qn IZR==4€ %?A\V - 330 - nC
Diode peak reverse recoverycurrent| lm dir/dt =200A/uS - 7.5 - A
Diode peak rate of fall of reverse )
recovery current during to din/clt B 150 - |Abs
Switching Characteristic, Inductive Load T,;= 150°C
. Value .
Parameter Symbol | Conditions - Unit
min. | typ. | max.
IGBT Characteristic, at T,;= 150°C
Turn-on delay time tycon T,;=150°C, - 48 - ns
— Y Ao 1 Vee= 600V, Ic= 40.0A,
Rise time t Vee = -7.5/15.0V, - 94 - ns
Turn-off delay time ooy Raen) = 10.0Q2, Re(em= 10.00, - 177 - ns
: Lo =70nH, Co = 67pF
Fall t ’ - 1 -
all time ! Lo, Co from Fig. E 55 ns
Turn-on energy Eon Energy losses include “tail” and - o.7 - mJ
Turn-off energy Eox diode reverse recovery. - 2.60 - mJ
Total switching energy Eis - 8.3 - mJ
Diode Characteristic, at T,;= 150°C
Diode reverse recovery time tr T,;=150°C, - 335 - ns
Diode reverse recovery charge Qr IVR_=4%O(§)X’ - 460 - nC
F— - 3
Diode peak reverse recoverycurrent| lm dir/dt = 200A/uS - 15 - A
Diode peak rate of fall of reverse .
recovery current during dir/dlt - 106 - |Abs
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Figure 1. Typical output characteristic (7=25°C)
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Figure 3. Typical on-state Characteristic(Vge=15YV)

CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD
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Figure 2. Typical output characteristic (T=150°C)
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CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD
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T0O247-3 Plastic-Encapsulate

IGBT

250ns
AHns
= e —
— 1N /‘" — =
= P e
j "/ 'r.._____...--"
= lilin _..___,..--"'" b
Wi —"1
| e
L ]
—
Slkn r"'_.-.-.-'-._._ ] -
L1
Dins:
5£) oI 1301 170 210
B GATE RESISTOR

Figure 9. Typical switching times as a function of gate
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Figure 11. Typical diode forward current as a function

of forward voltage
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Figure 13. Typical diode reverse recovery loss as a
function of reverse voliage
iT=150"C,Ir=40A, Rc=100)
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Figure 15. Typical reverse recovery time as a function
of reverse voltage
(T=150°C, Ip=40A, Rc=10£2)
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Figure 16.Typical Saturation pressure drop
temperature characteristic(VGe=15V)
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Figure17. Typical Capactitance characteristic
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Figure 19.Typical switching energy loss temperature
Characteristic

(VcE=600V,Ic=40A, Rg=10Q, VGe=15V, 4 11%L)

CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD
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Figure 21.Typical switching time temperature Characteristic
(VCE=600V,Ic=40A, Rg=10Q, VGe=15V, M%)
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Figure 23. Typical positive safe working area characteristics
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DIM MILLIMETERS INCHES
MIN MAX MIN MAX

A 4.83 5.21 0.190 0.205

A1 2.27 2.54 0.089 0.100 DOCUMENT NO.
A2 1.85 2.16 0.073 0.085 ZB8B0000D3327

b 1.07 1.33 0.042 0.052

b1 1.90 241 0.075 0.095 SCALE 0
b2 1.90 2.16 0.075 0.085

b3 2.87 3.38 0113 0.133

ba 2.87 3.13 0113 0.123

c 055 0.68 0.022 0.027 0

D 20.80 21.10 0.819 0.831 7 5mm
D1 16.25 17.65 0.640 0.695

D2 0.95 1.35 0.037 0.053

E 15.70 16.13 0.618 0.635 EUROPEAN PROJECTION
E1 13.10 14.15 0.516 0.557

E2 3.68 5.10 0.145 0.201

E3 1.00 2.60 0.039 0.102

e 5.44 (BSC) 0.214 (BSC)

N 3 3 ISSUE DATE
L 19.80 20.32 0.780 0.800 09-07-2010
L1 4.10 447 0.161 0.176

P 3.50 3.70 0.138 0.146 REVISION

Q 549 6.00 0.216 0.236 05

S 6.04 6.30 0.238 0.248

http://www.cloudchild.com.cn/ 11 Rev. 2.0



http://www.cloudchild.com.cn/

'.‘b CHONGQING CLOUDCHILD TECHNOLOGY CO.,LTD
M T0247-3 Plastic-Encapsulate IGBT

NOTICE
CLOUDCHILD reserves the right to make modifications,enhancements,improvements,corrections or other

changes without further notice to any product herein.CLOUDCHILD does not assume any liability arising
out of the application or use of any product described herein.
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