NJ120R12I7HQ

DONGGUAN NANJING ELECTRONICS LTD.,
TO-247-3 Plastic-Encapsulate IGBT

B S 451/ Features and Benefits:

1200V W HE /A 20 ETE

1200V trench gate/field termination process
I R E

Low switching losses

Veesat 1Eim % R

Vcesat has a positive temperature coefficient

BRI F/ Applications:

fiff HEIIAE 25

Energy storage inverter

AN 1) By B

Uninterruptible power supplies
I VSUL'S =

Solar inverters

IGBT Discrete with Anti-Parallel Diode

Vces =1200V, Icnom =120A / Ickm=360A

RS %/ Key Performance and Package Parameters

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package
NJ120R12I7HQ 1200V 120A 1.85V 175°C TO-247PLUS-3L
XK A B /IGBT
BRBUELE / Maximum Ratings

Parameter Conditions Symbol Value Unit
- o s

R Zi%ﬂ:& B Tvji=25°C VcEs 1200 \%

Collector-Emitter voltage

ELRRBERER Tc=100°C, Tyj max=175°C 1C nom 120 A

Continuous DC collector current
i i) 3 7

% EE*.&EE HEE T tr=1 ms Ierm 360 A

Repetitive peak collector current

HPRRE - S A P s Ves +20 v

Gate emitter voltage tp <0.5ps, D<0.001 +925

I HAFHE Tc=25C P 1010 W

Power dissipation Tc=100C “ 505
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Typical Characteristics

FES R TR
Temperature under switching Tviop -40...+175 C
conditions
) MENEED
AR Tue -40...+150 T
Storage temperature
# % / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #AFH, 45-52
IGBT thermal resistance, Ring-0) 0.12 K/W
junction - case
TR, 4552
Diode thermal resistance, Ring-0) 0.20 K/W
junction - case
$FAE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. | Max.
. Vee=15V, Ic=120A Ty=25°C 1.85 2.20
- RS A AT ’
Zﬁkf*& Zi}fﬁ& ¥ EE'J_‘ ! Vae=15V, [c=120A Ty=150°C VeEsat 2.34 v
ollector-Emitter saturation voltage V=15V, I=120A Ty=175°C 249
SRS AR s
W k%ﬂ:&l AL 1c=2.34mA, VGe= VcE Tv=25°C VGE(th) 5.2 5.8 6.4 A%
Gate-Emitter threshold voltage
i Vce=20V, Ic=120A Grs 94 S
Transconductance
T PN
WARE Cies 17.16 oF
Input capacitance
A P
i o , £=100kHz, Vce=25 V, Vas=0 V. T\=25°C Coes 0.44 nF
Output capacitance
SR i LA
. Cres 0.12 nF
Reverse transfer capacitance
I IR LA Ic=120A,Vee =15V,
Ty=25°C 1.06 C
Gate charge Vce =960 V ! Qs W
B b1 L7
AR B B Vee=1200V , Vae=0V T, =25°C Lees 40 | pA
Collector-emitter cut-off current
o B E
- B B P V=0 V, Vae=20 V T, =25°C loks 100 | nA
Gate-emitter leakage current
[c=120A, Vce=600V
18 ZE R I [ Ty=25°C 32
fu‘ y j'jt. Vae=+15 V, R6=3.3Q R i ns
ur-on delay tme (FL A1 2R) / (inductive load) i
‘ 1c=120A, Vce=600V .
iﬂﬁfﬂm Vae=%15 V, R6=3.3Q ?J_?;CC te ?22 ns
t . . . vj— °
1s¢ ime (FRE A %) / (inductive load) !
[c=120A, Vce=600V
0 KT G 3R B | Ty=25°C 154
f ﬁLf]fEd j1Lnt' Ve 15 V. Ro=3.30 Toi7sec | 0 126 ns
urn-ott delay time (%) / (inductive load) i
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Typical Characteristics

KR Ic=120A, Vce=600V . 68
DA Wi=25°
. 11¢' V=15V, R=3.3Q 5o t 138 ns
all time (A ZR) / (inductive load) e
Ic=120A, Vce=600V
B R CREkD Voe=+15V, R6=3.3Q T\=25°C E 19.51 :
. on m.
Turn-on energy loss per pulse di/dt=500A/us(Tvj=175°C) Ty=175°C 23.30
(FRE A1) / (inductive load)
1c=120A, Vce=600V
Kt Re s CREIkMD Vae=t15 V, Ra=3.3Q T=25°C - 4.74 .
Turn-off energy loss per pulse dv/dt=8300V/us(Tyj-175°C) T\=175°C o 7.28
(A 2R) / (inductive load)
— K Diode
AP ELE / Maximum Ratings
Parameter Conditions Symbol Value Unit
.
)ﬁﬁiﬁ.ﬁﬂ@ﬁ%r Tv=25°C VRrRM 1200 A%
Repetitive peak reverse voltage
SR IE M B LY
= . REER Tc=100°C, Tvjmax=175°C Ir 120 A
Continuous DC forward current
IE mk v
“‘“iﬁ,ﬁ' HE IR ty=1ms Trrm 360 A
Repetitive peak forward current
RFEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=120A, Vce=0V Ty=25°C 1.77 2.30
1E [t ’
F il EE(J; " Ir=120A, Vcg=0V Ty=150°C Vr 2.00 v
orward voltage I+=120A, Var=0V T.=175°C 1.97
Ir=120A
AL i ’ Ty=25°C 36
5 r?( AR R . -dir/dt=500A/ps(Ty=175°C) I J-—175°c Irm s A
eak reverse recovery curren VR=600V, V=15V vi=
Ir=120A
/3 far ’ Ty=25°C 8.08
f Itk E;:Em e ip/d=S00A/s(Ty=175°C) "7 Qn 1003 uC
everse Recovered charge VR=600V, Vr=-15V Vi .
Ir=120A
PR AL [ ) T\j=25°C 409
l}fﬁ D(% T -dir/dt=500A/pus(T=175°C) T J-—175°C tr 682 ns
everse Recovery Time VR=600V, V=15V Vi
N Ir=120A
WEAFFE CREBKHD ) T\=25°C 291
frﬂj ek ftﬂﬂ(ﬁp -dir/dt=500A/ps(Tv=175°C) T J'—175°C Erec 7 60 mJ
everse recovered energy VR=600V, Vor=-15V Vi .
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Typical Characteristics
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Figure 1. Typical output characteristics (Tj=25C)
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3. HAYE U REE (Vae=15V)
Figure 3. Typical output characteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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2. BT REE (Ty=175°C)
Figure 2. Typical output characteristics (Ty=175C)

I I I
e /
/
|
//
//
/
/
0 3 6 9 12

Vae (V)

4. P ARULERFE(Vee=20V)
Figure 4. Typical transfer characteristic(Vce=20V)
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Figure 6. Capacitance characteristic
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Typical Characteristics
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7. WS FEAT IGBT
Figure 7. Transient thermal impedance IGBT,
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8. W& FAFHST FRD
Figure 8. Transient thermal impedance FRD,
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9. JF KA5iHE 10. JFRA5HE
Figure 9. Switching losses of IGBT Figure 10. Switching losses of IGBT
V=115V, Rgon=3 30, Rgoff=3.3Q, V=600V Ver=1 15V, Ic=120A, V=600V
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=3.30, Vcp=600V I=120A, V=600V
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Package Outline Dimensions

#4281 / Circuit diagram

#3& R~ / Package outlines

A2

El

bl

Al

Dl

Bm
#% MIN NOM MAX

A 4,90 5.00 510
Al 2.3 2.41 2.51
A .90 2.00 210
)] 2.9 20.0 L1
D1 16.25 16. 55 16. 85
02 2.90 3.00 3.10
03 (.58 (.68 0.78
E 15.7 15.8 15.9
El 13.1 13.3 13.5
E2 1.14 1.24 .34
E3 1.3 1.45 1.55
[ 5. 45BSC

L 19.80 20.00 20.20
L1 3.90 4.10 43
[ 5.70 5.85 6.00
b 1.10 1.20 1.30
bl 1.9% 2.10 2.25
b2 2.9 3.10 3.2
c 0.50 0.60 0.70
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