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1200V 15A PIM IGBT Module

Features
e  Trench Field Stop technology
e  Low saturation voltage i)

Y -
e  10us Short Circuit current 'l |5 Y e \ ]
3o o | )
e Low turn-off losses , ot~
.. . - ./ 1 L
e  Positive temperature coefficient | Y ) )
S e«
Applications
e AC Motor Drives : EZPIM 1B
e  Motion / Servo Drives
e Inverter and Power supplies
[}
B Absolute Maximum Ratings Tj=25°C unless otherwise noted
Item Symbaol Paramater Conditions Value Units
VRARM Repetitive Peak Reverse Voltage 1600 v
Diode IEAV Forward Current per Diode @ Tj=150°C, Tc =100 °C 16 A
Rectifier IFsm Surge Forward Current (Chip level) @ tP = 10 ms, half sine wave 150 A
Izt [2t - Value (Chip level) @ tp = 10 ms, half sine wave 381 AzS
Tj Operating Junction Temperature *(1) - 40 ~ 150 e
VCES Collector-Emitter Breakdown Voltage - 1200 v
VGES Gate-Emitter Peak Voltage - + 20 W
IGBT Ic DC Collector Current @ Tj= 150 °C, Tc =100 *C 15 A
Inverter
@Ti=150°C, Tc=25°C 28 A
IcM Repetitive Peak Forward Current tp=1ms 30 A
PD Maximum Power Dissipation @ Tj=150"C, Tc=25"°C 176 W
Tj Operating Junction Temperature *(2) - 40 ~ 150 C
VRRM Repetitive Peak Reverse Voltage - 1200 v
IF DC Forward Current @ Tj=150"C,TCc=100"C 15 A
IDiDEte IFRM Repetitive Peak Forward Current @tr=1ms 30 A
nverter
Pt @ Tj= 125 °C, t = 10ms, V=0V 16.5 AZS
Tj Operating Junction Temperature *(1) - A0 ~ 150 o
VCES Collector-Emitter Breakdown Voltage - 1200 Ay
VGES Gate-Emitter Peak Voltage - + 20 v
Ic DC Collector Current @ Tj= 150 °C, Tc=100°C 15 A
é‘ffge lepulse Repetitive Peak Collector Current @tF=1ms 30 A
PD Maximum Power Dissipation @ Tj=150"C, Tc=25"C 176 W
Ti Operating Junction Temperature *(2) - 40 ~ 150 “
VRRM Repetitive Peak Reverse Voltage - 1200 v
IF DC Forward Current @ Tj=150"°C, Tc =100 "C 10 A
gioi: IFRM Repetitive Peak Forward Current @ tP=1ms 20 A
ra
It @ Tj= 125 °C. t= 10ms Vg=0V 16.5 AZS
Tj Operating Junction Temperature *(1) - 40 ~ 150 G
Telg Storage Temperature - -40~125 °C
Module Viso Isolation Voltage @ AC 1minute 2500 v
w Weight - 24
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B Electrical Characteristics of IGBT and Diode 1) = 25°C unless othenwise noted

o Diode Rectifier Characteristics

Symbaol Paramater Test Conditions Min. Typ. Max. Unit
le=16A , T,=25°C - 1.05 - "
Ve Forward Voltage
le=16A , T, =150°C - . W
Ve=16800V, T,=25°C - - 100 uh
Ig Reverse Leakage Current
Va=1800V, T,=150°C - - - mA

o IGBT-Inverter Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage VGE =0V, IC = 250 pa, 1200 i
ICES C-E Cut-Off Current VCE = VCES, VGE =0 W - - 10 s
IGES G-E Leakage Current VGE = VGES, VCE=0V R _ 2100 | mA
WGE(th) G-E Threshold Voltage WGE = WCE, IC = 1.0m#A, 51 - 6.7 U)
VCE(sat Collector to Emitter IE=15A VGE=15V, T|=25°C 1.30 1.85 2.40 v
Satwration Voltage IC=15AVGE=15V, T|=125°C - - - v
WVGE 515V, VCC = 600 V
ISC Short Current VCE £ VCES, T|= 150°C, TP s 10us - 53 - A
Cies Input Capacitance - 270 - nF
Coes Output Capacitance VCE=25V, VGE=0V - - - nF
Cres Reverse Transfer Capacitance f=1MHz, T|=25°C - 0.04 - nF
td{on) Turn-On Delay Time - a0 - s
tr Rise Time - 30 - ns
td{ off) Turn-Off Delay Time Tj=25°C,RG=260 - 130 - ns
tf Fall Tirne L =100 nH, ¥DC = 600 v - 20 - ns
Eon Tum-On Switching Loss VGE E;f;"‘;;’ﬁ v - 1.5 = m.J
Eoff Tum-OFff Switching Loss - 0.85 - m.J
Qg Total Gate Charge - 100 - nC
Qge Gate-Emitter Charge VGE=15V~-18V - - - nC
Qge Gate-Collector Charge - - - nC
o Diode-Inverter Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
) IF=15A Tj=25"°C - 185 - W
VF Diode Forward Voltage VGE = OV Ti= 125 C n B )
frr T=25°C - 213 - ne
Diode Reverse Recovery Time T)=125°C . = =
[ Diode Peak Reverse Recovery F= 15 A Tj=25°C - 15.8 - A
Current diF /dt = 575 Afus Ti=125"°C - - -
ar WR = 600V Tj=25°C - 1.57 - ue
Diode Reverse Recovery Charge | VGE=15V T=125°C - - -
Em T=25°C - 0.37 - md
Diode Reverse Recovery Energy T)= 125 °C N _ N
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B Electrical Characteristics of IGBT and Diode T1,= 25°C unless otherwise noted

0 IGBT-Brake Chopper Characteristics

Symbeol Parameter Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage VGE =0V, IC = 250 pA 1200 -
ICES C-E Cut-Off Current VCE =VCES, VGE=0V . - 1.0 ma
IGES G-E Leakage Current VGE = VGES, VCE =0V - - + 400 nA
VGE(th) G-E Threshold Voltage VGE = VCE, IC = 2.3mA 45 - 7.0 v
Collector to Emitter IC=15AVGE=15V,Tj=25"°C - 1.7 21 V%
VCE(sat) Saturation Vollage IC=15A,VGE=15V, T|=125°C . - - v
VGE =15V, VCC = 600 V
ISC Short Current VCE < VCES, Tj = 125, TP < 10us - 48 - A
Cies Input Capacitance - 2.7 - nF
Coes Output Capacitance VCE=25V,VGE=0V - - - nF
Cres Reverse Transfer Capacitance f=1MHz, T)=25°C - 0.04 - nF
td{on) Turn-On Delay Time - a0 - ns
tr Rise Time - 30 - ns
td{off) Turn-Off Delay Time Tj=25°C,RG=260 - 130 - ns
f Fall Time L = 100 nH, VDC = 600 V - 20 - ns
Eon Turn-On Switching Loss VGE |=C1_5 ;";5;'15 v - 1.35 - m.
Eoff Turmn-Off Switching Loss - 0.85 - m.J
Qg Total Gate Charge - 100 - nC
Qge Gate-Emitter Charge VGE=15V~-15V - - - nGC
Qge Gate-Collector Charge - - - nGC
0 Diode-Brake Chopper Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
IE=10A Tj=258°C - 1.95 213 v
VF Diode Forward Voltage VGE = 0V Tj=125°C -
trr T=25°C ) 213 i s
Diode Reverse Recovery Time T)=125°C - - -
Irrm Diode Peak Reverse Recovery =10 A Tj=25°C ) 158 ) A
Current diffdt=575AMs | 1=125°C | - - -
Qrr VR =600V Tj=25°C - 0.88 - uC
Diode Reverse Recovery Charge VGE=15V Tj=125°C - - N
Err _ Tj=25°C ) 0.37 . mJ
Diode Reverse Recovery Energy Tj=125°C N B -
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o NTC Thermistor Characteristics

Symbaol Parameater Test Conditions Min Typ Max Units
R25 Rated resistance TC =25°C - 5.00 kLR
ARR Deviation of R100 TC=10"C R100=493 O -5 - 5 %

P25 Power Dissipation TC=25°C - - 200 mA

= — R ;= Reup{B g o ( 1T2-1/(298_15K))] - 3375 - K
Bizgeg B-Value R = RpexplB 5o 1/T2-1/{288.15K))) - 3411 - K
Basnm R;= Rexp[Boy . pol 1T2-1/{298.15K))] - 3433 - K

o Thermal Characteristics
Symbaol Paramater Test Conditions Min Typ Max Units
Rth{J-C) Thermal Resistance (J-C) Junction-to-Case - - 0.85 KW
Rth{C-H) Thermal Resistance (C-H) Case-to-Heatsink - | 0045 - “CW
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Fig1. Output characteristic IGBT, Inverter (typical)
le=1(Vee) Vae = 15V

Fig2. Output characteristic IGBT Inverter (typical)

lo=1 (Vez) Ty= 175°C
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Fig3. Transfer characteristic IGBT,Inverter (typical) Figd. Switching losses IGBT,Inverter (typical)
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Fig5. Switching losses IGBT Inverter (typical) Figé. Switching times IGBT, Inverter (typical)
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Fig9. Transient thermal impedance IGBT Inverter Fig10. Reverse bias safe operating area IGBT, Inverter (RBS0A)
Znm=1{1) lo=1{Vce)
Vae= 215V, Roar= 1003, Ty = 175°C
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Fig11. Capacity characteristic IGBT, Inverter (typical) Fig12. Gate charge characteristic IGBT Inverter (typical)
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Fig13. Forward characteristic of Diede, Inverter (typical)

Fig14. Switching losses Diode, Inverter (typical)
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Fig15. Switching losses Diode, Inverter (typical) Fig16. Transient thermal impedance Diode, Inverter
Ewe=1(Ra) Zouv =1 (1)
lr=10A, Ve = 600W
1-n 1 1 1 10 L 1T TTUIN
—— Eu. Ty = 125°C [ — z....: Dioce
0s 1= = Ere. Ty = 175°C
0,8 ~
L)
bt
\\
0,7 -
. o
~ TH
0.6 S M
= \\\ Hh““"-.._ g //
E 05 — = 1 S
w \ i 5 d
. S v
0,4 - g
“-.,,\ y
0,3 B /
! _-H"""--...___ /
0,2
i 1 2 5 a
0,1 iKW 0228 0562 1124 0596
\ =} 00006 00074 00885 0255
T[T 11
1] 10 20 30 40 50 [i{a] 70 BO 0,001 0,01 0.1 1 10
Ra [0 L[s]
www.jiaensemi.com -8- R1.0



http://www.jiaensemi.com/

FERFESm

JIAENSEMI

JNG15T120PMBY 151

Fig17. Forward characteristic of Diode, Rectifier (typical)

Fig18. Transient thermal impedance Diode, Rectifier
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Fig19. Output characteristic IGBT, Brake-Chopper (typical) Fig20. Forward characteristic of Diode, Brake-Chopper (typical)
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Fig21. NTC-Thermistor-temperature characteristic (typical)
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M Internal Circuit Diagram
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