| [ AKMG400165K2MS

3-Level NPC Inverter Module with 650V Trench Stop IGBTs

Features

* Electrical features

- Neutral Point Clamped Three—Level Inverter Module
- 650V Trench Stop IGBTs

- Tyjop=175TC
- Low Inductive Layout
- Thermistor
* Mechanical features G\ : - )
- Package with CTI 500 o A /_”/:

- Solderable Pins

K2
Typical Applications
* Solar Inverters

* UPS Systems
* Energy Storage System
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Package Insulation coordination

Parameter Symbol Note or test condition Values Unit
Isolation test voltage VisoL RMS,f=50Hz,t=60s 4.0 kV
Internal isolation basic insulation(class 1,IEC 61140) Al203
Creepage distance doreep terminal to heatsink >12.7 mm
Clearance doear terminal to heatsink >12.7 mm
Comparative tracking index
. CTI >500
(electrical)
RTI Elec. RTI housing 140 c
Package Characteristic values
Values
Parameter Symbol Note or test condition Unit
Min Typ. Max.
Storage Temperature Range Tste 40 125 T
Mounting torqug for module M -Mounting .acc.ording to valid M5, Screw 3 -- 5 Nm
mounting application note
Weight G - 179.7 - 9
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IGBT

Absolute Maximum Ratings Q1 ,Q2,Q3,Q4 (Tc = 25°C unless otherwise noted)

Symbol Description Value Unit
Vces Collector-Emitter Voltage 650 \
VaEs Gate-Emitter Voltage +30 \

len 400 A

Ic Collector Current @ Tc=65C 300 A

lom Pulsed Collector Current, t,=1ms 800 A
Timax Maximum Junction Temperature 175 C

Characteristics Q1 ,Q2,Q3,Q4 (Tc=25°C unless otherwise noted)
Symbol Parameter Test Condition Min Typ Max Unit
) ) T;=25°C - 1.45 1.80
VeE(sat) Collector-Emitter Saturation Voltage | Ic =400A, Ve = 15V \
Ty=175°C - 1.75 -

VeE(H) Gate—Emitter Threshold Voltage lc=5mA,Vce=VGE 4.0 5.0 6.0 V
Ices Collector-Emitter Cutoff Current Vee =0V, Vce =650 V - - +100 nA
lcEs Gate-Emitter Leakage Current Vee= £30V,Vce =0V, Ty;=25°C - - +100 nA
Cies Input Capacitance -- 25.62 -- nF
c Output capacit Voe=25V Vee=0V, 0.82 F

oes utput capacitance =1MHz - . - n
Cres Reverse Transfer - 0.16 - nF
Qg Gate Charge Vce=480V, 1c=400A,Vee=15V - 0.78 - uC
td(on) Turn—On Delay Time - 585 -

tr Rise Time - 162 --

. ns
td(off) Turn—off Delay Time Ty=25°C - 2915 -
) Vce =400V, Ic =400 A
tf Fall Time Vee = -5V to +15 V, Re = 25Q - 530 -
Eon Turn-On Switching Loss per Pulse - 17.44 -
mJ
Eoff Turn Off Switching Loss per Pulse - 15.80 -
td(on) Turn-On Delay Time - 487 -
tr Rise Time - 205 -
ns
td(off) Turn—off Delay Time Ty=125°C - 3095 -
i Vce =400 V, Ic =400 A
tf Fall Time ce=-5Vto+15V, Rg =25Q - 655 -
Eon Turn—on Switching Loss per Pulse - 24.04 -
mJ
Eoff Turn Off Switching Loss per Pulse -- 23.16 --
Rinc Thermal resistance Junction-to-Case (per IGBT) - 0.183 - K/IW
Tyiop Temperature under switching conditions -40 150" C

Tyjop > 150°C is only allowed for operation at overload conditions. For detailed specifications please refer to AN 2018-14.
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Inverse Diodes D1,D2,D3,D4

Absolute Maximum Ratings D1 ,D2,D3,D4 (Tc = 25°C unless otherwise noted)

Symbol Description Value Unit
VRRM Repetitive Peak Reverse Voltage 650 Vv
IF Diode Continuous Forward Current @ Tc=65C 400 A
IFRM Diode Maximum Forward Current t,=1ms 800 A

Characteristics D1 ,D2,D3,D4 (Tc=25C unless otherwise noted)

Ilr=400A, T,=25°C - 1.60 2.40
Vr Diode Forward Voltage I-= 400 A, T,= 150°C ~ 150 ~ \%
ter Reverse Recovery Time \-I;Jc E= =252 OCO V. lo = 400 A - 304 - ns
Qrr Reverse Recovery Charge Vee = -5Vto+15V, Rg = 25Q - 7.9 -- uC
IRRM Peak Reverse Recovery Current - 140 - A
Err Reverse Recovery Energy - 24 - mJ
trr Reverse Recovery Time \-I;Jc E==12450 OCV, lo = 400 A - 464 - ns
Qr Reverse Recovery Charge Vee = -5 Vto+15V, Rg = 25Q - 18.0 - HC
IRRM Peak Reverse Recovery Current - 220 - A
Err Reverse Recovery Energy - 58 - mJ
Rinue Thermal resistance Junction-to-Case (per diode) 0.194 K/W
Tyiop Temperature under switching conditions -40 1502 C
2Tjop > 150°C is only allowed for operation at overload conditions. For detailed specifications please refer to AN 2018-14.
Neutral Point Diodes D5, D6
Absolute Maximum Ratings D5, D6 (Tc = 25°C unless otherwise noted)
Symbol Description Value Unit
VRrM Repetitive Peak Reverse Voltage 650 \%
IF Diode Continuous Forward Current @ Tc=65C 400 A
IFRM Diode Maximum Forward Current t,=1ms 800 A
Characteristics D5, D6 (Tc=25C unless otherwise noted)
lF=400A, T,=25°C - 1.60 2.40
\z Diode Forward Voltage - = 400 A, T, = 150°C ~ 150 ~ \%
trr Reverse Recovery Time \-I;Jc E= =254000 V. lo = 400 A - 304 - ns
Qrr Reverse Recovery Charge Vee = -5Vto+15V, Rg = 25Q - 7.9 - uC
IRRM Peak Reverse Recovery Current - 140 - A
Err Reverse Recovery Energy -- 2.4 - mJ
trr Reverse Recovery Time \'I;JC E==12450° gv1 e = 400 A - 464 - ns
Qrr Reverse Recovery Charge Vee = -5V1to+15V, Rg = 25Q - 18.0 - HC
IRRM Peak Reverse Recovery Current - 220 - A
Er Reverse Recovery Energy - 58 - mJ
Rinsc Thermal resistance Junction-to-Case (per diode) 0.174 K/W
Tyjop Temperature under switching conditions |  -40 1509 C

Myjop > 150°C

is only allowed for operation at overload conditions. For detailed specifications please refer to AN 2018-14.
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NTC Characteristics

Symbol Parameter Test Condition Min Typ Max Unit
Ros Nominal Resistance T=25C - 22 - kQ
R100 Nominal Resistance T=100C 1486 Q
R/R Deviation of R25 -5 - 5 %
Po Power Dissipation - 200 - mwW
Power Dissipation Constant - 2 - mW/K
Basis0 B-value tolerance +3% - 3950 - K
B2s100 B-value tolerance +3% - 3998 - K
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CIRCUIT DIAGRAM

16-19 DC+ -

Q1 .-
20, 2161 . |[;j D1

22 El —
TP1 40
Q2
A 23 :
05 4 g, | 4 02
|
E2 =——
11, 13, 14 BUSN1 — 24 L QUTq 25-28
5,6, 7 BUSN2 -
< QUTZ2 29-32
Q3 T1
D6 A 39 A ) |
ca. | Ds s L N
38 E3 o+t K
—TP2 35 3
Q4 | T2
9, 10G4 . .|L/E D4
8 E4 . \
4 DC-

www.aikoelectronics.com Page 6 of 7



KO

LECTRO AKMG400165K2MS

A
€

PACKAGE DIMENSION
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