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DAWIN Electronics May. 2009 DM2G100SH6N
High Power Rugged Type IGBT Module
Description Equivalent Circuit and Package
DAWIN'S IGBT module devices are optimized to reduce losses
and switching noise in high frequency power conditioning electrical systems. Equivalent Circuit

These IGBT modules are ideally suited for power inverters, motors drives
and other applications where switching losses are significant portion of the

total losses. J_
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Features ®T{E 2 rg_?_@)

“ High Speed Switching o
=2 BVCES = 600V

= Low Conduction Loss : Vg = 2.1V (typ.) .

= Fast & Soft Anti-Parallel FWD Package : 7TDM-1 Series

= Short circuit rated : Min.10uS at Tc=100C
= Reduced EMI and RFI
== |solation Type Package

Applications

Motor Drives, High Power Inverters, Welding Machine, m
Induction Heating, UPS , CVCF, Robotics , Servo Controls,

High Speed SMPS Please see the package out line information

Absolute Maximum Ratings @ T=25 (Per Leg)

Symbol Parameter Conditions Ratings Unit
Vees Collector-Emitter Voltage - 600 v
Vees Gate-Emitter Voltage - +20 V
I Collector Current Tc=25C 125 A

Te=75C 100 A
lomny Pulsed Collector Current - 200 A
le Diode Continuous Forward Current Tc=100TC 100 A
[y Diode Maximum Forward Current - 200 A
Tsc Short Circuit Withstand Time Tc=100C 10 us
Po Maximum Power Dissipation Te=25T 480 w
Tj Operating Junction Temperature - -40~ 150 (¢
Tstg Storage Temperature Range - -40~125 T
Viso Isolation Voltage AC 1 minute 2500 %
Mounting screw Torque :M6 - 4.0 N.m
Power terminals screw Torque :M5 - 2.0 N.m

Note : (1) Repetitive rating : Pulse width limited by max. junction temperature
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Electrical Characteristics of IGBT @ Tc=25C (unless otherwise specified)
Values
Symbol Parameter Conditions Unit
Min. Typ. Max.
BVees C- E Breakdown Voltage Ve = 0V, Ip =2500A 600 - Vv
ABVes/ Temperature Coeff. of Vee =0V, Ic = 1.0mA 0.6 VIC
AT, Breakdown Voltage
V) G- E threshold voltage lc=500UA , Ve = Ve 5 . 8.5 Vv
loes Collector cutoff Current Ve =600V, Ve =0V - 250 uA
loes G- E leakage Current Ve =120V - +100 | nA
Vee(say Collector to Emitter c=100A, Vge= 15V @T¢=25C 2.1 2.8 v
saturation voltage lc=100A, Vge= 15V @T=100C 2.4 v
Ces Input capacitance Vee =0V, f= 1Mz 10000 pF
Coes Output capacitance Ve = 30V 950 oF
Cres Reverse transfer capacitance 230 pF
ta(on) Tumn on delay time Ve =300V, I = 100A 25 nS
tr Tum on rise time Vee =15V 50 nS
ooty Tum off delay time Re=6.80 80 nS
i Tum off fall time Inductive Load, @ Tc=25C 110 | 200 nS
Eon Tum on Switching Loss 4.8 mJ
Eor Tum off Switching Loss 9.6 mJ
Ejs Total Switching Loss 14.4 mJ
Te Short Circuit Withstand Time Vee =300V, Ve =15V 10 - uS
@T.=100C
Qq Total Gate Charge Vee = 300V 400 | 510 nC
Qe Gate-Emitter Charge Ve =15V 76 125 nC
Qg Gate-Collector Charge lc=100A 175 | 260 nC
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Electrical Characteristics of FRD @ Tc=25C (unless otherwise specified)
Values
Symbol Parameter Conditions Unit
Min. Typ. Max.
VEu Diode Forward Voltage -=100A Tc=25T - 1.6 2.0
Te=100C| - 15 v
tr Diode Reverse [-=100A, Vg=300V Tc=25C | - 120 .
Recovery Time di/dt=-200A/uS Te=100C|[ - 130 '
U Diode Peak Reverse Tc=25T - 7.5 A
Recovery Current Tc=100C| - 9
Q. Diode Reverse Tc=25C| - 450 .
Recovery Charge Tc=100C| - 585
Thermal Characteristics and Weight
Values
Symbol Parameter Conditions Unit
Min. Typ. Max.
Resc Junction-to-Case(IGBT Part, Per 1/2 Module) ) ) 0.26 TIW
Resc Junction-to-Case(DIODE Part, Per 1/2 Module) - - 0.6 TIW
Racs Case-to-Sink ( Conductive grease applied) 0.05 - - TIW
Weight Weight of Module - - 200 g

Copyright@Dawin Electronics Corp. All right reserved
37



DM2G100SH6N

Gate — Emitter Voltage, Ve [V]

Fig 6. Typical Saturation Voltage vs. Vce
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Gate — Emitter Voltage, Vet [V]

Fig 5. Typical Saturation Voltage vs. Ve

Performance Curves

DAWIN Electronics

DOW..

T[] | e g 8
J [ A A A A U I O A AN A I O — b b s e
| | | | | | | | F--I--1Z--Z--Z-Z-ZZ-CccC
1 1 1 1 1 1 1 1 ~ N. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ BE
| | [ 1 1 1 1 s | Fr--t--t-—--]---F--=-
A VI O N~ I N O N D N [ )y ©
| Ly | | | | 5 9 < < 2
f ! 1. ' | | | © > °© s > e g
_/ I I I I I I I - L& E-Z-F==17 HHHHHHHHHNHH - o 2 m
s Sl e Bl | R Bl o L= il i el e g c ST s ey A i
&N\ | ] & o | Ez=tz=3z====:==2 F== T
+ + + + + + + + w = < | [ZZIZ-1--o---r “C-C N > /
| vl e SO = A e E i < B I o o
I N U I | E (R R B >c® | bl _ 1L __ 4
=+ ! + I + -+ | s = o
e e e
U t { t t t t t ~ m N \ =] WF IIIIIIIIIIIIIIIIIIII -
LN £ © ESSf==#f=====ZE==E:== g v
CTTNELTNTNT T = F--IZZI-Z-ZZZZZ7 S >
L /.//_/ ! ! [ _.__._ W. I S I D E mm = ©
T~ T T T T T « AR A R [ - ] <4
| /%//_/ | o s s | L__/ _1__1 ___] T (T ) B
- RT |/«/|/-.7|.| 80 - = R 5 R AN s <
5 M # NN ] L e 2 2 8 @ 5
£ |3 i | S ® 3 ¥ £
E | w.h||w-|_|dll./ﬂﬂ I 8 o w2 g «
w oy S o B g u
SOl [ [ || o °Oa a s @
0 - > >0 o 0
mﬂ_ R EEEEE _/ = °5q 5 a m.Zl |||||||||||||||||||
Evnl-bodobad o]l . R 1 S P s 2% 2 . £
Sel [T « aLd < or
| 1 1 1 1 1 1 o [e)) = o o
§ § 8 8 8 8 8 8 ° i g 8 8 8 =2 =8 ° iT 8 S o ® = °
[v] 2 uaund 1033]0D [v] waund peon [A] Gesi0A “aBelOA JonIwT — J01989]10D
[ [fr [ ] ” © ]
I [ S T NI | ST (Y T S D
RN R — —
1 1 1 1 1 1 1 1 W |||||||||||||||||||| B
/_ NI EEEEEE R W =
A VI R N N | T ) T s © o
BN IES R A T 0 e
t t =N bt © g .o g ©
I | | | Mol | | > 0 > 7
i e e e | i ettt e e o B s ;o= | rert-t-T1-1-----F=r =
2| T [N Lo - S o S
S + + + + + + w T = S = ;5]
_M1_ | NI [N = 9 S Q o
_ JERS N I | A A ER S ®© ° &
B Nl o et | i s et el ol e S ° > © <
B\ e . ®© @ g
T T T T T T T ~ o < B (O = S e ——— H-
| ,_// N RN £ O m o ¥
ST N R -
| / | { | | _._m._ W. w .W._. - ©
I i [ [ [ N |
=y lul/./r_/Alﬁl_:_l L5 ~| 5 5 i
I M../n_ﬂﬁ i 777 ] S A | adi-d-d-d---= 2 L]
5 | \ /W Ll © nlu g o ]
E= (I P 1 Y @ ® L T £
K _|-hm|_w-|_||_|./|/"/| o S L S O 5 -
c [ =] [ O & - O =5 w
Oh 1 1 1 1 1 1 - - = SO
mﬁ_ R = = mS |||||||||||||||||||
SWp_Lod Lot o . . 5%
SRl [ [ || - ™ 3L
Il 1 1 1 1 1 1 o o o o o
§ § 88 § 8 8 8 ° i iT 8 S o ® < °
[v] 21 uaund 0103100 [w] 9 9queind 10198)100 [A] Gesi20 A ‘afe)OA JaNIWT — 10199100




DN

b DM2G100SH6N
DAWIN Electronics May. 2009
16000 T T T TTTIT T T T TIT -
Common Emitter 15 -
T R T S R R — Common Emitter
N A 2| |rz2e2 |
e N R A ALY W | 12 |Te=25C
12000 1 1 11 1 e 1 1 I > T
L e T~ L - R
— NIRRT AN [0)
L' | 10000 -t T . SR 1 o I ;
= I O T I Y O O I I I Y Ay O B W S % C/ X > 200V
IR o IR L __ [ E————— —— A N
§ 8000 T TTTTT T T T TITT0 T T T TTTTT > r—/ L T T _“
e AN HH - — 4 -+ 4+ HHE — — - o H e
S 5000 [ :\IIII NIRRT AN g 6 Ve =100V ! ! !
g 0 I\ Cogs T 1 1 0TI RN =2 Y AT S SR R
8 it e Bl WA VB ) R Bl e I B R VS A e e i R R AN Y = X X X X ‘
I 4000 1 111 1 1 11 1 111 LIIJ N N N N
) IREREER 'Lw___L_'_L'JL'i 9| ° | | | | |
B SR N o A
___I__I_I_IJLIL_CM_S“J_\L_[‘_EU.U____L_I_LLIJ.IJ. 0 . . .
o NI L ] e 1 0 00 200 200 200 200
0.1 1 10 100
Collector — Emitter Voltage, Vce [V] Gate Charge, Qg [nc]
Fig 7. Capacitance characteristics Fig 8. Gate Charge Characteristics
! T 1000
(R uall
S S A
g CTTmm-Tomm - oTmE Janm
C T T T T O T T T M —_
= o+ = S = e 3 H IS FH = + H Hi <
o P e e o Crnm =
| 0 o TR o 10
5 EITTm= ooy = A3mp A0 0mE I TITm = £ 0 o -
E = T DODDE I TITmS DO o £
@ I =1 H I = + 1 =+ H )
& F =+ — + i AT =3 HIHIE = = =
o IR Y] < T R S Y] R WA T I TN =]
Z i 4% R R R )
5] 001 LA il o 5 10
o T E 7 11 IS BRI = FIRH = E 1 HIK 5 = =
= Zron JHIE 213 BHIE 3 F IR = £ 3 Single Non-repetitive
CIOW- oI oa0 =
€ 2w~ coo Sl S0 0)] 1GBT ) 8 Pulse T5125°C
o LA i) v o i 10| DIODE : e Ve =15V
= R A B A . R = 6.8Q
6.001 Coan o] 1w 1] Te=25°C 1 '
1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 0 100 200 300 400 500 600 700
Rectangular Pulse Duration [sec] Collector-Emitter Voltage, Vce [V]
Fig 9. Transient Thermal Impedance Fig 10. RBSOA Characteristic
1200 150 T T T T T T
1100 | | | | | | T_,S150°C
L e S i M A ml el el i |
| 1000 \ z‘ 120 —— I I I | Ve 215V
< 900 — ; T T T T T T T
— | | | | | | |
o 800 \ Q2 ——\————I———ﬂ—-\——?————\————|—-—1-—
= \ - | | | | \I | | |
< g 9 ; - ; . . .
% 0 \ o | | | | \ | | |
= 600 ‘5 F e m | e o — A =4 —k —F — - Ng == o = A= 4 =+ =
> \ O | I I I I \ I I
O 500 ~ | 60 ; ; ; ; ; ; ;
= \ ] | | | | | "N | |
o 400 \ ° I O | ) N A B [
8 300 Q | | | | | | |
S| a0 8 30— : : : : : N
o __\____I____l___J.___I____\____l__\J‘._
100 | | | | | | | |
0 0 L [l [l [l [l L [l
0 100 200 300 400 500 600 700 0 20 4 60 80 100 120 140 160

Collector-Emitter Voltage, Vce [V]
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Fig 12. rated Current vs. Case Temperature
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Package Out Line Information
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