DONGGUAN NANJING ELECTRONICS LTD.,
TO-247-4 Plastic-Encapsulate IGBT

NJ120R12IA7HQ IGBT Discrete with Anti-Parallel Diode

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

RIS F/ Applications:

o AR SR
Energy storage inverter

o AN[EIHT LR

Uninterruptible power supplies

P N

Solar inverters

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

R REFIFE TS 4L / Key Performance and Package Parameters

Type Vce Ic VEsat, Tvj=25°C Tyjmax Package
NJ120R12IA7HQ 1200V 120A 1.70V 175°C TO-247PLUS-4L
XK A E /IGBT
B KHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
30 i
R Eﬁﬂ_ﬁ i T,=25°C Vs 1200 \Y%
Collector-Emitter voltage
= *% BRERBR Tc=100°C, Tyjmax=175°C Ic nom 120 A
Continuous DC collector current
; & y
4 EE*&E’E A LT R e 360 A
Repetitive peak collector current
ﬂﬂ*&-?;z%ﬂ& LT Ver 90 v
Gate emitter voltage
- W& EQT*&,EEE t,<<0.5ps, D<0.001 Ve 425 \%
Transient gate-emitter voltage
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Typical Characteristics

IR

Power dissipation

Tc=25C
Tce=100°C

Ptm

1250
625

FEITHRRE TR
Temperature under switching
conditions

ij op

-40...+175

AR

Storage temperature

Tstg

-40...+150

M / Thermal Characteristics

Parameter

Conditions

Symbol

Value

Unit

IGBT #4H, &-7%
IGBT thermal resistance,
junction - case

Rung-c)

0.12

K/w

HRE AR, 4
Diode thermal resistance,
junction - case

Rug-c)

0.20

K/W

$54E{E / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min. Typ.

Max.

G2 F A S R AT P T

Collector-Emitter saturation voltage

Vage=15V, [c=120A
Vage=15V, [c=120A

T\j=25°C
T,=175°C

VC Esat

1.70
2.30

2.10

AR - 5 S AN R FEL T
Gate-Emitter threshold voltage

1c=2.34mA, Vse=VcE

T,=25°C

VGE()

52 5.8

6.4 A%

it

Transconductance

V=20V, Ic=120A

G

96

EPANCERAS

Input capacitance

it LR

Output capacitance

KR A

Reverse transfer capacitance

f=100kHz, Vce=25V, Vae=0V

T\=25°C

C ies

16.81

nF

COGS

0.41

nF

Cres

0.13

nF

I A LA
Gate charge

[c=120A, V=15V,
V=960V

TVJ=250C

1.03

nC

G HA- R S AR AL LR

Collector-emitter cut-off current

Vcee=1200V, V=0V

T,j=25°C

Icrs

40 | pA

AR - S5 AR s L 3

Gate-emitter leakage current

Vee=0V, Vee=20V

T,j=25°C

s

100 nA

T8 SEIR I (8]

Turn-on delay time

1c=120A, V=600V
Vee=%£15V, R¢=20Q
(FE A1 28) / (inductive load)

T,j=25°C
Ty=175°C

td(on)

235
175

ns

S H)

Rise time

[c=120A, V=600V
Vee=£15V, Rc=20Q2
(FEIE A 3R) / (inductive load)

T,=25°C
T,=175°C

te

137
139

ns
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Typical Characteristics

R [c=120A, V=600V
ST AR 1] < o Ty=25°C 435
Turn-off delay i Var 15V, Ro=200 T=1750C | D 489 ns
urn-off delay time (B 41 4) / (inductive load) W
N Ic=120A, Vce=600V .
:i% wﬂ Var=+15V, Rg=20Q ?’:?3 SSC tr 16296 ns
all time (H/E 41 %) / (inductive load) v
1c=120A, Vce=600V
FrEFERe R Bk Var=+15V, Rg=20Q T,=25°C . 14.60 |
. on m.
Turn-on energy loss per pulse di/dt=700A/us(T\-175°C) T\=175°C 19.74
(HEA13K) / (inductive load)
[c=120A, Vce=600V
KWrrERe R (KD Vae=+15V, Ra=20Q Ty=25°C . 4.41 |
0 m.
Turn-off energy loss per pulse dv/dt=7500V/us(Ty-175°C) T,;=175°C § 6.74
(FE A1 2) / (inductive load)
—fRE /Diode
BKHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I 8
’i@? B T,=25°C Virm 1200 \%
Repetitive peak reverse voltage
L IE ViLHLY
ELEIE [ EL I F Te=100°C, Tyj max=175°C Ir 120 A
Continuous DC forward current
E & 3
@.’E HE R t,=1ms Trrm 360 A
Repetitive peak forward current
HFAE(H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IEHE I7=120A, Va=0V T\=25°C v 1.75 2.2 v
Forward voltage [=120A, Vee=0V Ty=175°C g 1.96
IF=120A.
) A 0 b/ ’ T,=25°C 42
52 KA BT t -dir/dt=700A/us(T,=175°C) o il Trn o A
€aK reverse recovery curren VR=6OOV, Vae=-15V vj
[F=120A
SRR AT ’ T,j=25°C 8.19
® N ! e -dir/dt=700A/ps(T\=175°C) . J~—175°c Qn 20,97 e
€verse necovered charge VR=6OOV, VGE=-15V vj .
I=120A.
R ) [ ’ T,=25°C 428
frﬂ D‘ERHH - -dir/dt=700A/us(T,j=175°C) T J~—175°c tir 668 ns
CVEerse hecovery 11me VR=6OOV, Vae=-15V vj
. [F=120A
WEHE (k) ’ T,j=25°C 2.84
frﬂ RSB f S0 dild=TO0AS(T=175°0) Erec .11 mJ
everse recovered energy VR=600V, Var=-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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Figure 2. Typical output characteristics (T=175"C)
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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. B IFHAT IGBT 8. A AEHHT FRD
Figure 7. Transient thermal impedance IGBT, Figure 8. Transient thermal impedance FRD,
Zinc=1(t) Znyc=f(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 Vae=+15V, Ic=1204, V=600V
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=20Q, Vce=600V I=120A, V=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 BSC
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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