JNG40T120PUBY1S1

1200V 40A PIM Module

Electrical Features
e Low VCEsat
e  Trenchstop IGBT
e  Overload operation up to 175°C

Mechanical Features -
e 2.5kV AC Imin insulation ECPIM 2A
e  Al203 substrate with low thermal resistance
e  Solder contact technology
e  Compact design Rectifier + Brake + inverter
e  High power density

Potential Applications
e  Motor Drives
e  Air conditioning
e  Auxiliary inverters
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IGBT,Inverter
Maximum Rated Values
Collector-emitter voltage Ty=25°C Viess 1200 v
Tc = BO"C, Tymax = 150°C Iz nom 40 A
Continuous DC collector current Te=25°C, Tyjmax = 150°C Ic 40 A
Repetitive peak collector current tr=1ms lora 80 A
Total power dissipation Te=25°C, Tyma = 150 Pice 210 W
Gate-emitter peak voltage Vees +H20 v
Characteristic Values min.  typ. max.
le=40 A Vee=15YV Ty=25C v 1,50 | 210 | V
Collector-emitier saturation voltage le=40A, Vee= 15V Ty=125"C e 2,20 v
Gate threshold voltage I== 6,10 mA, Vee = Vee, Ty = 25°C Veen | 50 | 80 | 70 | v
Gate charge Vee=-15W ... +15V Qs 104 nc
Internal gate resistor Ty=25°C Riow 5.1 Q
Input capacitance f=i1MHz, Ty=25°"C, Vee =30V, Vees =0V Cies 2820 pF
Reverse transfer capacitance f=1MHz, Ty =25°C, Vee = 30V, Ve =0V Cres 25 pF
Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C Ices 10 |uA
Gate-emitter leakage current Vee =0V, Vae =20V, Ty = 25°C loes 500 | nA
le =40 A, Ve = 600V T4=25C ty 0,09 us
Turn-on delay time, inductive load Vae=+15V Ty=125°C e 0,09 us
Reon = 13 02
le =40 A Vez = 600V Ty=25°C t 0,03 ys
Rise time, inductive load Vae = 215V T4=125°C 0,05 us
Raen = 13 L)
le =40 A, Ve = 600V T4=25C ty 042 us
Turn-off delay time, inductive load Vae=+15V Ty=125°C = 0,52 us
Reon= 13 02
lc =40 A, Ve = 600V T4y=25C t i us
Fall time, inductive load Ve = +15V Ty=125°C 0,08 us
Rgen =13 2
le=40 A Vee =600 WV, Ls = 45 nH T4=25C 3,20 mJ
Turn-on energy loss per pulse Ve = +15 WV, dildt = 1400 Afps Ty=125°C Ean 450 md
Reon = 13 02
le=40 A Ve =600V, Le = 45 nH T4y=25C 3,60 mJ
Turn-off energy loss per pulse Viae = +15 WV, du/dt = 4000 Vips Ty=125°C Eor 4 85 md
Rgen =13 2
SC dat Ve = 15V, Voo = 800 V |
A Vezmar = Vezs -Lace -difdt te < 10 ps, Ty = 125°C o 160 A
Thermal resistance, junction to case IGBT / per IGBT Rauc 060 |Kw
IGBT / per IGBT
Thermal resistance. case to heatsink hosste = 1 WIMK) | Agreace = 1 WIMK) Rincu 0.29 Kw
Temperature under switching conditions Tojor -40 125 | °C
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Diode, Inverter
Maximum Rated Values

Repetitive peak reverse voltage Ty=25°C Vs 1200 v
Continuous DC forward current I 0 A
Repetitive peak forward current F=1ms I 80 A
It - valug Va=0VW, t= =10 ms, T, = 125°C Pt 320 Als
Characteristic Values min.  typ. max.
=40 A Vee=0V T,=25C v 1,75 220 | V
Forward voltage =408 Vez=0V Ty=125°C F 1,85 W
Iz = 40 A, - dipfdt = 1400 AJps (Ty=125°C) T,=25"C 400 A
Peak reverse recovery curmrent Ve =600 W Ty=125°C I 41.0 A
Vee ==15V
l= = 40 A, - dirfdi = 1400 Afps (Ty=125°C) Ty=25C 4.40 pc
Recovered charge Ve =600V Ty=125°C e 8,40 pc
Vee ==15V
Iz = 40 A, - dip/dt = 1400 Afps (Ty=125°C) Ty=25C 1,85 md
Reverse recovery energy Ve =600V Ty=125°C Erec 3,70 md
Vee =-15V
Thermal resistance, junction to case S =@/ per diode Finue 0.95 | KW
#1—{'¥ | per diode
Thermal resistance, case to heatsink hrase = TWHMEK) [ geme = 1 WI(M-K) Racw 0,46 KA
Temperature under switching conditions Tuee -40 125 | C
Diode, Rectifier
Maximum Rated Values
Repetitive peak reverse voltage Ty=25°C Ve 1800 v
Maximum RMS forward current per chip Te = B0°C lresun 50 A
Maximum RMS current at rectifier output Te=80°C lrnasm 60 A
t.= 10 ms, T, = 25°C : 600 A
Surge forward curment o= 10 ms, Ty = 150°C e 380 A
t.= 10 ms, Ty = 25°C Ft 1800 Atz
I*t - value tz= 10 ms, T, = 150°C 780 At
Characteristic Values min. fyp. max.
Forward voltage Ty=150°C, l- =40 A Ve 1,20 W
Rev currant Ty =150°C, Vs = 1600 V le 1,50 ma,
Themal resistance, junction to case per dinds Rine 0.90 | KW
per diode
Thermal resistance, case to heatsink hease = 1 WIMK) | Agreme = 1 WIHMK) Racu 0435 Kw
Temperature under switching conditions Taee -40 150 | ¢
www.jiaensemi.com -3- R1.0


http://www.jiaensemi.com/

FERFESm

JIAENSEMI

JNG40T120PUBY1S1

IGBT, Brake-Chopper
Maximum Rated Values

Collector-emitter voltage Ty=25°C Viees 1200 v
Te=80°C, Tymax = 150°C Iz roem: 15 A
Continuous DC collector current Te=25°C, Tymax = 150°C I 20 M
Repetitive peak collector current tr = 1ms lema 20 A
Total power dissipation Te = 25°C, Tyjmax = 150 P 105 w
Gate-emitter peak voltage Vess 20 v
Characteristic Values )
min.  ftyp. max.
le=15 A, Vge =15V T4=25°C v, 210 (270 | V
Collector-emitter saturation voltage le=15A, Vee =13V Ty=125°C e 2,20 W
Gate threshold voltage lc= 250 uA, Ve = Vae, Ty = 25°C Veem |40 [50 |60 |V
Gate charge Vee =15V _+15V Qe 0,25 uc
Internal gate resistor Ty=25°C Rom 0.0 o
Input capacitance f=21MHz, Ty=225°C, Vee =2 25V, Vae =0 V Cies 1,10 nF
Reverse transfer capacitance f=1MHz, Ty =25"C, Vee = 25V, Ve =0V Cres 0,06 nF
Collector-smittar cut-off current Vee = 1200V, Vee =0V, Ty =25°C lees 250 | wA
Gate-emitter leakage current Voe =0V, Voe =20V, Ty = 25°C laes 200 | nA
le=15 A, Ve = 600 V Ty=25°C t 0,17 153
Tum-on delay time, inductive load Viee =415V Ty=125"C an 0,12 us
lz=15 A, Vce = 600V Ty=25°C t 0,10 us
Rise time, inductive load Vee =215V Ty=125°C i 0,13 us
le=15 A, Vce = 600 W Ty=25°C t 0,42 us
Turn-off delay time, inductive load Vee =15V Ty=125°C ot 0,52 153
le=15 A, Ve = 600V T4=25°C & 0,12 us
Fall time, inductive load Vee =215V Ty=125°C 0,18 153
le=15 A, Ve =600V, Ls = 50 nH Ty=25°C 1,50 mJ
Turn-on energy loss per pulse Vee =+15V Ty=125°C Eon 210 mJ
le=15 A, Ve =600V, Ls = 50 nH Ty=25°C 1,10 md
Turn-off energy loss per pulse Vee =+15V Ty=125°C Ecn 1,50 mJ
Vee £ 15V, Voo = 900 V Isc
SC data Voemax = Vies <Lsce -difdt tr = 10 ps, Ty =125"C 60 A
Thermal resistance, junction to case KSBT / per IGBT Rinc 1.20 (KW
IGBT / per IGET
Thermal resistance, case to heatsink hease ® 1 WIMK) | hepuase = 1 WIMK) Rincs 058 Kw
Temperatura under switching conditions Taee 40 125 | °C
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Diode, Brake-Chopper
Maximum Rated Values

Repetitive peak reverse voltage Ty=25°C Virm 1200 v
Continuous DC forward current IF 15 A
Repetitive peak forward current e=1ms e 15 A
%t - value Ve=0V, t= =10 ms, T, = 125°C Pt 20,0 Als
Characteristic Values min.  fyp. max.
F=10A Vee=0V Ty=25"C v 200240 V
Forward voltage F=10A V=0V Ty=125°C F 1,70 W
Iz =10 A, - dirfdi = 400 Afps (Ty=1257C) Ty=25°C 14.0 A
Peak reverse recovery current Vg =600V Ty=125°C lrma 15.0 A
l= = 10 A, - dir/dt = 400 Afps (Ty=125°C) Ty=25°C Rii} pc
Recovered charge Ve =600 V Ty=125°C Q 1,80 pc
l== 10 A, - die/dt = 400 Ajys (T,=125°C) Ty=25°C 0,26 mJ
Reverse recovery energy Ve =600V Ty=125"C Erec 0,56 mJ
Themal resistance, junction to case per diode Rine 230 | KW
per diode
Thermal resistance, case to heatsink hease = 1 WIMK) | Areme = 1 WHMK) Racu 1,10 Kw
Temperaiure under switching conditions Taee -40 125 | *C
NTC-Thermistor
Characteristic Values min.  fyp. max.
Rated resistance Te=25C Rz 500 kil
Deviation of R100 Te =100°C, Rape =493 Q ARR -5 5 %
Power dissipation Te=25°C Pas 20,0 | mw
B-value Rz = Ras exp [Bzssol 1/Tz - 1/(298,15 K})] Basso 3375 K
B-valug Rz = Ras exp [Basso 1/Tz - 1/(298,15 K))] Basmo 3411 K
B-valus Rz = Raz exp [Bzsnool 1/Tz - 1/(288,15 KJ)] Basisoo 3433 K

Specification according to the valid application note.
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Module
Isolation test voltage RMS, f =50 Hz, t = 1 min VisoL 25
Material of module baseplate Cu
(class 1, IEC 61140) ALD
Internal isolation basic insulation (class 1, IEC 61140) 3
terminal to heatsink 10,0
Creepage distance terminal to terminal
terminal to heatsink 75
Clearance terminal to terminal
Comperative tfracking index cn > 200
min.__ fyp. max.
per module R, 0.02
Thermal resistance, case to heatsink hrase = 1 WM K) { Agroase = 1 WI{MK) oH '
Stray inductance module Lace 60
5 - Reces 4,00
Module lead resistance, terminals - chip Te = 25°C, per swilch Rawce: 3,00
inverter, brake-chopper T 150
Maximum junction temperature rectifier o ma 150
inverter, brake-chopper T =40 125
Temperature under switching conditions rectifier e -40 150
Storage temperature Tag -0 125
_ i . " " N ] 3,00 6,00
Mounting torque for modul mounting Screw M5 - Mounting according to valid application note
Weight G 182
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output characteristic IGET Inverter (typical) output characteristic IGET,Inverter (typical)
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switching losses IGBT,Inverter (typical)

transient thermal impedance IGBT,Inverter

Ece = f (Ra), Eon = f (Ria) Zinsc = (1)
Voe= 215V lc =40 A Ve =600V
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switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Ewec =1 (IF) Erc =1 (Rsg)
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transient thermal impedance Diode, Inverter forward characteristic of Diode, Rectifier (typical)
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output characteristic IGET, Brake-Chopper (typical)

forward characteristic of Diode, Brake-Chopper (typical)
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NTC-Thermistor-temperature characteristic (typical)
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Internal Circuit:

2021 18

T
4o Q g/ e
19 5 T 9

1 2 5
16 15=Jr‘t} 13 12K}
« 2223 17= b 14
Dimensions in Millimeters 2
o)
- a
1 =y
| _ 0 0 ﬂﬂﬂﬂl’ll’ll’lﬂﬂﬂﬂl’ll’lﬂ,ﬂ/ c!
i ol — |If H \ 0 26, ]
- J i] ] kA.. _ L
- Al ™M ~
o O \ ﬁtﬂ_ﬁf‘/’ i e 1225
1 : S 2.1
e
= ; ™~ )=y e M~
ﬁ 5 ﬁeﬂ =
- i i Py
Ca e iia e 20,95
L 1 A A T G Y =
E :’515 11,43
- 762
T .
- - "
¥ HI @ﬁf
Ly 762
™) KK
Il —@ -
—i = = Ty = = U .
e e (= s et T :
d 9 g4 98 @y 08
9310,15
10/7.5+0.50
www.jiaensemi.com -11- R1.0



http://www.jiaensemi.com/

