NJ120R1217HB IGBT Discrete with Anti-Parallel Diode

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 1 5% 23

Vcesat has a positive temperature coefficient

BRI i/ Applications:

fiff HEIIAE 25

Energy storage inverter

AN 1) By B

Uninterruptible power supplies
T RIAR 25

Solar inverters

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

REMEBFEFF 23/ Key Performance and Package Parameters

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package
NJ120R1217HB 1200V 120A 1.68V 175°C TO-247PLUS-3L
Xk B AEENIGBT
BRHUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
R &
R Z{Eﬁ& B Ty=25°C VcEs 1200 v
Collector-Emitter voltage
‘$éﬂ; E:Qt Vray
SRR b Te=100°C, Tyj max=175°C 1€ nom 120 A
Continuous DC collector current
fE i 5
N %*&.EE HER T tp=1 ms Icrm 360 A
Repetitive peak collector current
SR i3 +20
iR k,ﬁﬂ:&%}— tp <0.5us, D<0.001 VGE v
Gate emitter voltage +25
KRN A Vce =8.00Y, Vee =15V, A.llowed number of
Short-cireuit withstand i short circuits < 1000 A, Time between short tsc 8 us
ort-crrcutt withstand tme circuits > 1.0's, Tyj= 150 °C
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Typical Characteristics

RINRIGFE Tc=25TC p 1250 W
Power dissipation Tce=100C o 625
TEH RS MR
Temperature under switching Thj op -40...+175 C
conditions
S MENEED
AR Tag -40...+150 C
Storage temperature
FUFHME / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #AFH, 45-52
IGBT thermal resistance, Ring-0) 0.12 K/W
junction - case
ZIRERBE, 45-5%
Diode thermal resistance, Ring-0) 0.20 K/W
junction - case
$HMEAE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. . Vee=15V, Ic=120A Ty=25°C 1.68 2.08
R B A R ’
;%iﬂ& klfﬁk r EE'ET | Vae=15V, Ic=120A T,=150°C | Ve 221 v
ollector-Emitter saturation voltage V=15V, I=120A Ty=175°C 230
- S 1 R HEL TS
R kﬁ_ﬂ: f 1c=2.34mA, Ve= VcE Tv=25°C VGE(th) 5.4 6.0 6.6 \Y
Gate-Emitter threshold voltage
FegSs
Vce=20V, Ic=120A Ty=25°C Grs 74 S
Transconductance
A R
EHJ]\EE/& . Cies 18.1 nF
Input capacitance
A R
i o . £=100kHz, Vee=25 V, Vai=0 V. T\=25°C Coes 0.44 nF
Output capacitance
SR i LA
. Cires 0.12 nF
Reverse transfer capacitance
A LA Ic=120A, Ve =15V,
Ty=25°C 1.08 C
Gate charge Vce =960 V ! Qa H
B b1 L7
AR B B Vee=1200V , Vae=0V T, =25°C Lees 40 | pA
Collector-emitter cut-off current
B SRR V=0 V, Vae=20 V T, =25°C loks 100 | nA
Gate-emitter leakage current
1c=120A, Vce=600V
. EiR N i o
e T
urn-on delay time (A7) / (inductive load) i
. [c=120A, Vce=600V
NElE vi= O
iﬂﬁjn Vae=£15 V, Rg=10Q i J—ﬁssc tr Zg ns
ise time (HB413K) / (inductive load) v
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Typical Characteristics

. . ‘ Ic=120A, Vce=600V
KT ZE IR I (8] T\=25°C 254
Turn-off delay 6 Va£13 V, Ra=100 Ty=1750C | 0 287 ns
uri-ott delay time (A ZR) / (inductive load) e
1c=120A, Vce=600V
A2 s I .—" &0,
:fl* ?T'Eﬂ Vae=+15 V, Re=10Q i”_?;fc te 12; ns
all time (A 412) / (inductive load) e
Ic=120A, Vce=600V
HHERFERE R Rk Vee=*15V, R=10Q T\j=25°C E 22.40 il
Turn-on energy loss per pulse di/dt=370A/us(T\j=175°C) Tv=175°C . 29.16
(A 2R) / (inductive load)
1c=120A, Vce=600V
KITRFERER CRERKD Vae=+15V, R=10Q T\=25°C o 5.88 .
Turn-off energy loss per pulse dv/dt=8000V/us(T\j-175°C) T,=175°C o 8.57
(FRE A2 / (inductive load)
k& /Diode
BORNBEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
= & T
Wiﬁ,ﬁ' B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
SR IE M B LY
= . o LT FR Tc=100°C, Tvjmax=175°C Ir 120 A
Continuous DC forward current
IE Fﬂ%gﬂé{ﬁ%ﬁ tp=1ms IrrM 360 A
Repetitive peak forward current
RHE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=120A, Vce=0V T.j=25°C 1.77 2.30
iE IS ’
F WEE‘(J; I 1r=120A, V=0V Tv=150°C VF 2.00 \'%
orward voltage IF=120A, V=0V Ty=175°C 1.97
[F=120A
AL WA PRI ’ T,=25°C 24
??(U( HLE{H 3 t -die/dt=300A/us(Ty=175°C) . J-—175°c Tem o A
€akK reverse recovery curren VR=6OOV, Ver=-15V vi—T
Ir=120A
LY/ faf ’ T.j=25°C 6.62
{f i D(/Egﬂm e i/ d=300A/s(Ty=175°C) 0 Qn oo uC
€verse Kecovered charge VR:6OOVV, Vee=-15V vj .
[F=120A
% 5 IV} 1] ’ T.=25°C 482
5@ D‘/’i T - -dir/dt=300A/ps(Ty;=175°C) . J-—175°c tr 790 ns
€verse kecovery Lime VR:6OOV, Vee=-15V vj
. IF=120A
WREFE (BRI ’ T.j=25°C 2.04
l}f FIRE B fﬂ’ 2 -dir/dt=300A/ps(T.j=175°C) . J-—175°c Eree 648 mJ
€Verse recoverea energy VR=6OOV.) Var=-15V vjiT B
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Typical Characteristics
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Figure 1. Typical output characteristics (T+j=25C)
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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 (Ty=175C)
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Figure 4. Typical transfer characteristics (Vce=20V)
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Figure 6. Capacitance characteristic

Dongguan Nanjing Electronics Ltd.

4/6 www.dgnjdz.com



Typical Characteristics

Zypye (K/W)

10°

—2,,:IGBT

10

10°

0,023 016300605
9564 0.0163[[]

10 I T z s gt
[s] 4

|
10° |
0.001  0.01

1E-5 1E-4 0.1 1 10

7. BRASIFHPT IGBT

Figure 7. Transient thermal impedance IGBT,

Zmic=f(t)
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Figure 9. Switching losses of IGBT
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Figure 11. Switching losses of Diode
Rgon=10Q, V=600V
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Figure 8. Transient thermal impedance FRD,
Znyc=1(t)
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Figure 10. Switching losses of IGBT
VGE=i 15V, IC=120A, V(‘];=600V
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Figure 12. Switching losses of Diode
I7=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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