NJ120R12IA7H IGBT Discrete with Anti-Parallel Diode

DONGGUAN NANJING ELECTRONICS LTD.,

TO-247-4 Plastic-Encapsulate IGBT

HLA 4% M/ Features and Benefits:

o 1200V VAFEMIHLIETE

1200V trench gate/field termination process

o ARTFRHIFE
Low switching losses

e Vcesat IFIRE R

Vcesat has a positive temperature coefficient

H1L7 N F/ Applications:
o NIE] M HYR

Uninterruptible power supplies

o JURIARSS

Solar inverters

Vces =1200V, I nom =120A / Icrm=360A

R REFIFE TS 4L / Key Performance and Package Parameters

Type Vce Ic VEsat, Tvi=25°C Tyjmax Package

NJ120R12IA7H 1200V 120A 1.69V 175°C TO-247PLUS-4L

R A E IGBT

B KHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit

I E i
R ﬁﬁﬂ_ﬁ Bk T,=25°C Vs 1200 \Y%
Collector-Emitter voltage
‘iéi; EQK Vray
= *% EE*& it EE{}IL TCZIOODC, ij max=175°C Ic nom 120 A
Continuous DC collector current
m& Vray
& EE*&EE FAH B to=1ms Lo 360 A
Repetitive peak collector current
SRE &
HiHA% Zi%ﬂ& Bk Ves 0 v
Gate emitter voltage
bras W& EQT*&,EEE t,<<0.5ps, D<0.001 Ve 425 \%
Transient gate-emitter voltage
IR HE Tc=25C 1250
.. . o, Ptot W

Power dissipation Tc=100C 625
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Typical Characteristics

FETTFORES T
Temperature under switching Tyjop -40...+175 T
conditions
[pealnlics

Storage temperature

Tsig -40...+150 T

P& / Thermal Characteristics

Parameter Conditions Symbol Value Unit

IGBT #H, &-7%
IGBT thermal resistance, Ring-c) 0.12 K/W
junction - case

TR, 4557
Diode thermal resistance, Ring-c) 0.22 K/'W
junction - case

4%54E{H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
G2 F AN S R AT P T Vae=15V, Ie=120A T\=25°C v 169 | 210 |
Collector-Emitter saturation voltage | Vae=15V, Ic=120A T,;=175°C e 2.26
RS AR B A H
i ji%fﬂilﬂ{ R Ic=2.34mA, VGe=VcE T,=25°C VGEm) 5.0 5.6 6.2 A%
Gate-Emitter threshold voltage
s
V=20V, 1c=120A G 108 S
Transconductance
T PN
NS Cias 16.81 nF
Input capacitance
T PN
i A . f=100kHz, Vcr=25V, V=0V T,=25°C Coes 0.41 nF
Output capacitance
R R A
. Cres 0.13 nF
Reverse transfer capacitance
I IR H A Ic=120A, Vee=15V,
T,=25°C 1.03 C
Gate charge V=960V ! Qa M
- T T
PR Z{ET*}}& B Vce=1200V, V=0V T,=25°C Ices 40 HA
Collector-emitter cut-off current
RS R LY
B R S R I V=0V, Vge=20V T,=25°C s 100 nA

Gate-emitter leakage current

Ic=120A, V=600V

W AL IR I [E i o
fki-]iﬁflj . VGE:iISV, RG:209 ; J_?js(jc td(on) ?(S)g ns
ur-on defay time (ML ER) / (inductive load) W
\ [c=120A, V=600V
ST [H .= {59
li:ﬂ‘ﬁ—j I j VGEziISV, Ra=20Q ivj—fijgc tr Ll‘é ns
ise time (ML $130) / (inductive load) W
1c=120A, V=600V
‘\ KT ZiE 3R B vi— ©
RITHEIR B[] Vor—t15V, Ra=2002 T,=25°C - 447 .
Turn-off delay time T,=175°C 485

(/B4 %) / (inductive load)
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Typical Characteristics

F R ] [c=120A, V=600V Tuon50C 70
Pl | Var=£15V, R=20€2 TVJ:175°C tr 137 ns
all time (B 41 4) / (inductive load) W
1c=120A, Vce=600V
JFIESERE R (R Ver=+15V, R¢=20Q T=25°C . 12.47 .
Turn-on energy loss per pulse di/dt=700A/us(T.j-175°C) T,=175°C . 23.90
(H/E 41 %) / (inductive load)
1c=120A, Vce=600V
KIFERE R (R Var=£15V, Rg=20Q T,=25°C . 4.24 |
o m.
Turn-off energy loss per pulse dv/dt=7500V/us(T,;-175°C) T\=175°C " 6.38
(B A13K) / (inductive load)
_ iRk E /Diode
B KB E / Maximum Ratings
Parameter Conditions Symbol Value Unit
13 ;
’i@? B T,=25°C Virm 1200 \%
Repetitive peak reverse voltage
B2 IE M) B
ELEAEREHR Te=100°C, Tyjma=175°C Ie 60 A
Continuous DC forward current
l[pl y
1E W?E HEBIR ty=1ms Trrn 180 A
Repetitive peak forward current
HF1EAE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ef R I7=60A, VGr=0V Ty=25°C v 1.77 | 230 v
Forward voltage Ir=60A, Voe=0V T,=175°C F 1.44
[F=60A
A K R UG p/ ’ T,=25°C 30
52 PRI VEA t died=TO0A/s(Ty=175°C) T Tr iy A
eak reverse recovery curren V600V, Vore-15V Vi
[F=60A
V3 fif ’ T,/=25°C 4.77
frﬂ D‘ER e e i d=TO0ANS(T=175°C) D o s e
everse Recovered charge V600V, Vor-15V Vi .
N IF=6OA,
) ik ) A T.j=25°C 368
fm U‘% i - -dig/dt=700A/ps(Tj=175°C) T {—1 7s0c tr S ns
everse Recovery Time V=600V, Vor—15V Vi
; IF=60A
WA HE CRERKA ’ T,=25°C 1.63
frﬂ L :HMF -dir/dt=700A/s(T\=175°C) T 7seC Ercc 624 mJ
everse recovered energy V=600V, Vore-15V Vi .
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Typical Characteristics
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Figure 1. Typical output characteristics (T.j=25°C)
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Figure 3. Typical output characteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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2. SRS HREE (TWy=175°C)
Figure 2. Typical output characteristics (T;=1757C)
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Figure 4. Typical transfer characteristic(Vce=20V)

10°
Cies
Coes
107 Cres
< 0t
&}
107
1 0-10
0 5 10 15 20 25 30

Vee (V)

K 6. B AR

Figure 6. Capacitance characteristic
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Typical Characteristics

10°
—7Z,4cJIGBT
107
= 107
©
)
- -3
F 10
10 i 1 2 3 [4
ri[K/w] 0.0616 0.0248 0.0361 10.00157
Ti[s] 0.00241 0.01498 0.015 10.20484
10°
1E-5 1E-4  0.001 0.01 0.1 1 10
t(S)

7. B IFHAT IGBT
Figure 7. Transient thermal impedance IGBT,
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107
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10 i i 2 3 14
ri[k/w] 0.0443 0.164 0.0118 ‘ﬂ 00234
i[s] 19.62639E-4 [0.00348 0.0384 :U.Bl)]l
10°
1E-5 1E-4  0.001 0.01 0.1 1 10
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8. WS FABHIT FRD
Figure 8. Transient thermal impedance FRD,

Zinic=1(t) Zinic=1(t)
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Figure 9. Switching losses of IGBT Figure 10. Switching losses of IGBT
Vae=+ 15V, Rgon=200, Rgoff=200, Vcr=600V Vee=+ 15V, Ic=120A, V=600V
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=20%, Vce=600V =60, Vce=600V
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Package Outline Dimensions

¥4 / Circuit diagram

$t3 R~} / Package outlines
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Dimensions In Millimeters

Symbal Min Max
A 2.900 5.100
AT 7.310 2.510
A2 .00 7,100
b 1.160 7.200
b1 0.650 0.790
b2 1.360 7.490
b3 0.000 0.200
b4 2.160 7290
¢ 0.590 0.660
D 52300 32.500
D1 76.650 17.250
D2 1.000 1.100
E 15.700 15.900
B 3.900 2100
E2 13.100 13,600
E3 2.580 3.780
] 5.080 BSC
&2 2790 B5C
=] 3540 B5C
H 1.000 1200
L 18.460 18.660
K] 2.620 3.850
M 7.850 3.050
R 1.900 2.100
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