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IGBT Modules

TTO/5N120PF1E

FESH MAIN CHARACTERISTICS

Ic 75A
Vers 1200V
Vcesat_typ
- 1.9V
(Vge=15V)
i APPLICATIONS
® G gE ® Auxiliary inverter
® L3 ® Motor Drives
® i ® air conditioning
A FEATURES
OFS HA ® S Technology
®VCEsat [FJEF &% ®\/CEsat with positive
® (LI LA FE Temperature Coefficient

® Low Switching Losses
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@@ TTO/5N120PF1E

BT RATEME ABSOLUTE RATINGS (Tc=25C)
IGBT, ¥75%8/ IGBT,Inverter

bl H S 5 H E B4
Parameter A Symbol Value Unit
AR — R E R R T o5 vV 1200 v
Collector-Emitter Voltage Y CE
HELE it
RERRBBAR T,=95C,T,; =175 le 75 A
Collector Current-continuous
s R KSR AR AR FIA G 1
Collector Current — pulse tp=1ms lem 150 A
(note 1)
MWL K 559 A H v £20 v
Gate-Emitter Voltage GF -
I A
T
s jjz. . T.=25C, T,,=175C Pp 385 W
Power Dissipation )
é)jil:/ﬂ%ll?@ TVJmax 175 C
JunctionTemperature Tyjop -40~+150

IGBT, #B#IZh/IGBT, Brake-Chopper

W H P 5 ¥ B L A
Parameter A Symbol Value Unit

A — RS BRI
RIS T T, =25C Vee 1200 Vv
Collector-Emitter Voltage
SR L)

SRR T=95C,T,; =175°C le 50 A
Collector Current-continuous
BRIk P AR FARA FELARL (7 1D
Collector Current — pulse tp=1ms lem 100 A
(note 1)
*ﬂﬂ*&kﬁﬁ&%ﬁ Ve 420 v
Gate-Emitter Voltage
5 IS
% % i“i[ L VGE::I.SV,VCE:6OOV tsc 10 Us
short circuit time

B Th 2
FER jjz. L T.=25C, T,=175TC Pp 280 W
Power Dissipation
éxdzt:/n%ll?ﬁ ijmax 175 e
JunctionTemperature Tyjop -40~+150

SilERBITRIOERZE
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@@ TTO/5N120PF1E

BT RATEME ABSOLUTE RATINGS (Tc=25C)
—iRE, HIES/FRD, Inverter

= A AR RN
Parameter Symbol Value Unit
S Iv) B 5 DA PR = oE0
Repetitive peak reverse voltage Ty =25°C Vram 1200 v
HELEIE W) EL FE e 75 A
Continuous DC forward current
1F e B AT WA FLVR _
Repetitive peak forward current tp=1ms lerm 150 A
t-f8 Ve =0V, tp= 10 ms, Ty = 2 2
2t value 125°C It 960 A'S
Sh IRy .
JunctionTemperature Tujop -40~+150 C
—iRE, ¥rKHIEN/IGBT, Brake-Chopper
5 H * A "B MO | & K
Parameter Symbol Value Unit
PARES=1 SN _ oo
Repetitive peak reverse voltage Ty =25°C VRru 1200 v
TESEIE W) ELR FRIR I o5 A
Continuous DC forward current
1F [ B 55 WA LU _
Repetitive peak forward current tp=1ms lerwm 50 A
°t-{ Ve =0V, tp= 10 ms, T;= 2 2
I2t value 125°C It 90 A'S
SE IR .
JunctionTemperature Tuiop -40~+150 C
ZHRE, ®iHE/Diode, Rectifier
m H &M Zii A= A QI - R - A
Parameter Symbol Value Unit
PARES=1 SN _ oEo
Repetitive peak reverse voltage Ty=25°C VRru 1600 v
K I [ 2577 i AL (RS )
Maximum RMS forward current | T.=80°C lerMSM 80 A
per chip
ORI A 2 7 R LR
Maximum RMS current at T.=80TC IrMsM 140 A
rectifier output
1E [ YR LA t,= 10 ms, T,;= 25°C | 600 A
Surge forward current t, =10 ms, T,; = 150°C FSM 470
|2t'1ﬁ VR =0V, tp = 10 ms, ij= 2 2
12t value 25°C It 1800 A'S
SR VG _ .
JunctionTemperature Tujop -40~+150 C

SiililEREBFRIGER LS
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@@ TTO/5N120PF1E

4 ELECTRICAL CHARACTERISTICS
IGBT, i¥i35%%/ IGBT,Inverter

m H 5 TR %A BN | BA | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
RA&KE Off —Characteristics
X —on G
ENEE*& EET*&H_:I% EEJ_‘ BVces [lc=1mA,Vge=0V 1200 - - V
Collector-Emitter Voltage
T T HLY
i A 0 PO Ve 1200VVarsOV,
Zero Gate Voltage Collector lces i - - 1 mA
ij=25 C
Current
1F m) A AR A s FL IR
Gate-body leakage current, lgese  |Vce=0V, Vge =20V - - 150 nA
forward
S5 17 MR A U PR
Gate-body leakage current, lcesr  [Vce=0V, Vg =-20V - - -150 nA
reverse
EAKHE On-Characteristics
) HL
Vv Vce = Vee , 1c=2.6mA 52 | 585 | 6.5 \%
Gate-Emitter Threshold Voltage R | TCE ™ YeE, C
LN
MRER _ Vee=15V,lc=75A -
Collector-Emitter saturation . 1.9 25
Vcesar [T=25TC - \
\/oltage R 2.2 -
T,=150C -
FLER HIR (3 2) Vee=15V,Vce=600V,
lc so . 330 A
Short Collector current (Note 2) tsc<10ps T,;=25C
Zh 45 Dynamic Characteristics
A PN
MARE Cies - | 86 nF
Input capacitance Py
A ’/_‘2’ CE: L
G . Coes  [Vee=0V, - 0.4 nF
Output capacitance
5 e L f=1.0MH;
[=] 1 wd
e , Ches - | 0.04 nF
Reverse transfer capacitance
SillilERBIFRIAEELE
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TTO/5N120PF1E
B4 ELECTRICAL CHARACTERISTICS
IGBT, #ZE#/IGBT,Inverter
5 H % B iR B | BA | Bk | wp

Parameter Symbol| Tests conditions Min | Typ | Max | Unit
FFR4EME Switching Characteristics
JF 5 #EIR I A] Turn-On delay time | ty(on) 69 ns
- F+i5FE] Turn-On rise time t |VCE=600V, 56 ns
K #EIR I [A] Turn-Off delay time | ty(off) |Ic=75A, 119 ns
N B&s}E] Turn-Off Fall time tr |[VGE=15V, |T,=25C 170 ns
JFIEFE Turn-On energy E,n [RG=15Q, 5.1 mJ
KWr5ikE Turn-off energy By [BHESE 3.7 mJ
ST RAFE Total switching energy|  Eqo 8.8 mJ
JF 5 $EIR I A] Turn-On delay time | ty(on) 65 ns
- F+J ] Turn-On rise time t.  [VCE=600V, 59 ns
KW iEIR B 8] Turn-Off delay time | ty(off) |Ic=75A, 120 ns
N &R [E] Turn-Off Fall time tr |[VGE=15V, |T,=150C 230 ns
FiE 4 FE Turn-On energy E.,, [RG=15Q, 6.1 mJ
KW #E Turn-off energy Eop |[BIESE 5.2 mJ
SIFAFE Total switching energy|  E 11.3 mJ
WA Ha 4 i & Total Gate Charge Qy [Vee=-15V...+15V - 278 - nC
P R L . Reint  [f=1 MHz, open collector 5 Q
Internal gate resistance
g — A iATH
Thermal resistance junction to Ric |[BEANIGBT per IGBT 0.39 | KW
case
A e — B AR FBH £MGBT per IGBT
Thermal resistance case to Rincn |APaste =1 W/(m-K) / 0.13 KW
heatsink Agrease = 1 W/(m-K)

SillilERBIFRIAEELE
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@@ TTO/5N120PF1E

B4 ELECTRICAL CHARACTERISTICS
IGBT #Fi%IZh/ IGBT Brake-Chopper

m H 5 W A BN | BAE | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
RA&KE Off —Characteristics
N —on oG
ENEE*& EET*&H_:I% EEJ_‘ BVces |c=1mA,VGE=OV 1200 - - Vv
Collector-Emitter Voltage
T T HLY
MR T A AR N FAR Ver=1200V.Var=0V.
Zero Gate Voltage Collector lces i - - 1 mA
ij=25 C
Current
1F [ei) WA A< s FEL U7
Gate-body leakage current, lgese  |Vce=0V, Vge =20V - - 100 nA
forward
S I AR A e L
Gate-body leakage current, lcesr  [Vce=0V, Vg =-20V - - -100 nA
reverse
EAKHE On-Characteristics
EARIEREENED
Vv Vce = Vae,lc=1.6mA 52 | 585 | 65 \%
Gate-Emitter Threshold Voltage GEM) | TeE = YeRle
ke
MRER _ Vee=15V,Ic=50A ;
Collector-Emitter saturation . 1.9 25
Vcesar [T=25TC - \
\/oltage R 2.3 -
T,=150C -
R GE2) Vee=15V,Vce=600V,
lc so ) 235 A
Short Collector current (Note 2) tsc<10us,T,=25C
Zh 45 Dynamic Characteristics
A PN
MARE Cies _ | 58 nF
Input capacitance Py
i Y cee
. Coes  |Vee=0V, - 0.26 nF
Output capacitance
5 e L f=1.0MH
[=] 1 NS
e . Cres - | 007 nF
Reverse transfer capacitance
SilERBITRIOERZE
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TTO/5N120PF1E
B4 ELECTRICAL CHARACTERISTICS
IGBT #Fi%IZh/ IGBT Brake-Chopper
5 H % = iR B | m | Bk | Bf

Parameter Symbol| Tests conditions Min | Typ | Max | Unit
FF XK Switching Characteristics
FFJ5 #EIR I (3] Turn-On delay time | tg(on) 92 ns
- F+i5FE] Turn-On rise time t |VCE=600V, 60 ns
K #EIR I [A] Turn-Off delay time | ty(off) |Ic=50A, 128 ns
N BB} E] Turn-Off Fall time tr |[VGE=15V, |T,=25C 191 ns
JFiE45FE Turn-On energy Eo,n |RG=154, 4.8 mJ
SWr e Turn-off energy B [SHESE 2.1 mJ
SIFAFE Total switching energy|  E 6.9 mJ
FFJ& #EIR I (8] Turn-On delay time | tq(on) 98 ns
- F+} ] Turn-On rise time t. |VCE=600V, 70 ns
KW ZEIR B (8] Turn-Off delay time | tq(off) |Ic=50A, 174 ns
N TE] Turn-Off Fall time tr  |VGE=15V, |T,=150C 280 ns
HiE$5FE Turn-On energy Eon |[RG=15Q, 6.1 mJ
SWr e Turn-off energy Eop |[BTESE 3.1 mJ
ST RAFE Total switching energy|  Eqo 9.2 mJ
WA Ha 4 i & Total Gate Charge Qy |[VGE=-15V...+15V - 200 - nC
PrER b L , Reint  [f=1 MHz, open collector 7 Q
Internal gate resistance
g5 — b5 IAEH
Thermal resistance junction to Riuc [BANIGBT per IGBT 05 | KW
case
Ab5e — HHEs FABH M IGBT per IGBT
Thermal resistance case to Ricn |APaste =1 W/(m-K) / 0.3 KW
heatsink Agrease = 1 W/(m-K)

SlERBEFRHFERLE
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TTO/5N120PF1E
H4¥4 ELECTRICAL CHARACTERISTICS
—iRE, HIES/FRD, Inverter
m H 5 TR %A BN | BAE | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
—HERE Diode Characteristics
VGE=0V, IF=75A ,
o - 19 | 25 \Y
1E 7] e P v Tvj=25C
Diode Forward Voltage " VGE=0V, IF=75A , L6 v
Tvj=150C '
MR =
RIS o s | L] e
Diode Reverse recovery charge IF =75 A, - dIF/dt = 400
S A PR LR Alus (Tvj=25°C)
. IrrRM - 42 - A
Diode Reverse recovery Current VR =600V
R EBFE CRERKH VGE =-15V
Erec - 1.3 - mJ
Reverse recovery energy
/R faf
&.W Y =RN oy ] 8.5 ] uc
Diode Reverse recovery charge IF=75A, - dIF/dt = 400
BRI ML L s (Tvi=150°C) I P
Diode Reverse recovery Current RRM VR = 600 V
SR E e CRERK VGE =-15V
Erec - 2.9 - mJ
Reverse recovery energy
g5 — b5 IAEH
Thermal resistance junction to Riuc B4 per diode 0.61 | KW
case
A e — B AR FBH A per diode
Thermal resistance case to Rincn |APaste =1 W/(m-K) / 0.22 KW
heatsink Agrease = 1 W/(m-K)
SilERBITRIOERZE
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TTO/5N120PF1E
B4 ELECTRICAL CHARACTERISTICS
—RE, HrEHIEh FRD Brake-Chopper
m H 5 WA 2% A BN | BB | BR | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
—iREREHE  Diode Characteristics
VGE=0V, IF=25A ,
o - 19 | 25 \Y
NG ENE: v Tvj=25C
Diode Forward Voltage " NVGE=0V, IF=25A |, L v
Tvj=150C '
MR =
E@ME%M Q ) ot ) uc
Diode Reverse recovery charge VGE=0V,
S A PR LA | VR=600V IF=25A, 16 A
Diode Reverse recovery Current RM dIF/dt=70A/us,
SRR AHE CREk Tvj=25C
Erec 0.9 mJ
Reverse recovery energy
AR/ =R ]
: Qr  |VGE=0V, - 5.2 uc
Diode Reverse recovery charge VR=600Y
SA R FR . ’
. IRM |F:25A; - 20 - A
Diode Reverse recovery Current
RS SR CRpkat) dIF/dt=70A/ s,
8 Erec |[Tvj=150C - 2.1 - mJ
Reverse recovery energy
45— Hh e AH
Thermal resistance junction to Riuc B4 per diode 1.3 | KW
case
A e — B AR FBH A per diode
Thermal resistance case to Rincn |APaste =1 W/(m-K) / 0.61 KW
heatsink Agrease = 1 W/(m-K)
SillilERBIFRIAEELE
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TTO/5N120PF1E
B4 ELECTRICAL CHARACTERISTICS
IR, B3’ /Diode, Rectifier
m H 5 WA 2% A BN | BAE | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
—iREREHE  Diode Characteristics
[EFIREE CEJT) Ve [Vee=OV, I:=75A - 17| - v
Diode Forward Voltage
B[] L T, = 150°C,
Ir 1 mA
Reverse current Vg = 1600 V
45— HhFe
Thermal resistance junction to Ric [BEA W& per diode 0.6 | KWW
case
A FE — BIAAS FABH AN ZWE per diode
Thermal resistance case to Rich |APaste = 1 W/(m-K) / 0.21 KW
heatsink Agrease = 1 W/(m-K)
TR REHAECRFE/NTC-Thermistor
m B e | B | BB | &K | B
Parameter Symbol| Min | Typ | Max | Unit
‘;matme?feﬂﬁtame - Rysc | 475 | 5 | 525 | kohm
B i) 5 Nl T - - 10 Sec
YN SIES - Prnax - - 10 nW
g:f/ﬁalue Et‘)[g%gi%’_gﬁgm)]x'”(Ra’Rb) Bosso |3346.2| 3380 [3413.8| K
TARIRE - -50 - 200 C
TR Notes:

1a ki B8 5 b e et 4 I BR )
2: PIRHEHEZ RIS 1 AP, SevrJe sl ik

HITRE R KR 1000 ¥

WAs: 202509C

between short circuits: >1s.

SillERBEFRINERZAE
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2: Allowed number of short circuits: <1000; time

10/15

1: Pulse width limited by maximum junction temperature




D.

TT075N120PF1E
BHAFEMH/Module Characteristics
I H 5 WA BN | BAE | BK | B
Parameter Symbol | Tests conditions Min | Typ | Max | Unit
£ 20 L Vv RMS, f=50 Hz, t = 95 KV
IsolationOtestOvoltage ISOL 1min '
BEHCHEA AR cu
Material of module baseplate
FEARA L
P A 2% (class 1, IEC 61140)
) . T . Al203
Internal isolation Basic insulation
(classl, IEC 61140)
S T~ BT 1w | .
€ H terminal to heatsink
. SE = mm
Creepage distance Vi -1
| . - 10 -
Terminal to terminal
S - N
FL S [ B terminal to heatsink '
g 2y mm
Clearance Vi - Ui 1 i 75 ]
Terminal to terminal '
FHXT IR TR 2L
Comperative tracking index CTl 200
Juh =K b
J BRI, BT bR
Stray inductance module Lsce 40 nhH
5] 26 R, I -8
Module lead resistance Rccee 5 mQ
terminals chip
B .
Storage temperature Tsig -40 125 C
AT i
: %22 M5
Mount!ng torque for modul | M Screw M5 3 6 Nm
mounting
HE
Weight G - 300 - 9
SilERBITRIOERZE
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TTO/5N120PF1E

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Inverter IGBT output characteristic

lc = (Vee) (TVj=257C)

Inverter IGBT output characteristic

lc = f (Veo) (TVj=150C)
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Inverter IGBT Transfer characteristic
|C =f (Vge)y VCE =20V

(5] (=]
(=] [S3)
(=] (=]

(]
[S1]
(=]

—_
(s3]
o

Collector Current,Ic(A)
= 3
(=) o

ol
(=]

(=}

16 20
Gate-Emitter Voltage Vge (V)

He
o |
—
~a

150 |
100 -
50
0 =
0. 00 2. 00 4. 00 6. 00
Collector-Emitter Voltage,Vce (V)
Inverter IGBT Vcesat vs. Tvj
5
4 150A
3

Collector-Emitter Voltage,)Vcesat(V)

75A
2 7//

/’_AJJA——/,‘_—

75 125
Junction Temperature,Tj(C)

175

Inverter IGBT Switching Loss vs. Tvj Inverter IGBT Switching Loss vs. IC
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TTO/5N120PF1E

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Inverter IGBT Switching Loss vs. IC RBSOA of Inverter IGBT
Tvj=150C,Vee=15V,Ve=600V,Rg=13Q Vee=£15V, Tvj=150C
25 4 165
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TTO/5N120PF1E

MR~ PACKAGE MECHANICAL DATA

Circuit diagram
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AREM

1. EAARERR TR A PRA B B S Oy B A SRR, TBIe ATy 50, TR S A
R

2. VKISV AT A F AR, A BER I 5 A R AR .

3. FEHEEBCTHIN 1 AN S S A0 e R BUE AR, 5 U e R BE AL T FE A

4. RUHIPIA A EA T A F

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales
agent , thus, for customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our
product, if there is any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification
sheet and is subject to change without prior notice.

BRAEAN

EHERE TFRBBIRAE

AFbE: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£3: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:

86-432-64678411

Fax: 86-432-64665812
Web Site: www.hwdz.com.cn
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