1 LRS- AKMGB00HB120F1L

F1 PACK with Trench/Fieldstop IGBT and Emitter Controlled diode and Press FIT/NTC

Features

« Electrical features

- Low VcEsat
- ijop=1 50°C
- Vcesat With positive Temperature Coefficient
2 ‘Qa
~& ‘a
* Mechanical features , — J
- High Power and Thermal Cycling Capability
- High Power Density F1

- Isolated Base Plate

- PressFIT Contact Technology

Typical Applications

* Construction, Commercial and Agriculture
Vehicles

* High Power Converters

* Motor Drives

» Servo Drives

Description

t
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eLECTRO AKMG600HB120F1L

Package Insulation coordination

Symbol Description Note or test condition Values Unit
VisoL Isolation test voltage RMS,f=50Hz,t=60s 4.0 kV
Material of module baseplate Cu

Internal isolation basic insulation(class 1,IEC 61140) Al2Os
dereep Creepage distance terminal to heatsink 14.5 mm
dereep Creepage distance terminal to terminal 12.1 mm
dolear Clearance terminal to heatsink 12.5 mm
dolear Clearance terminal to terminal 10.0 mm

Comparative tracking index
CTl >200
(electrical)

Package Characteristic values

Values
Symbol Description Note or test condition Unit
Min. | Typ.| Max.
Lce Stray Inductance - 20 - nH
Recaee Module Lead Reswf{ance, Terminal Tc=25°C, per switch . 0.8 . mo
to Chip
Tstg Storage temperature -40 - 125 °C
Mounting torque for module -Mounting according to valid
M ) o M5, Screw 3.0 - 6.0 Nm
mounting application note
. . -Mounting according to valid N
M Terminal connection torque o M6, Screw 3.0 - 6.0 m
application note
G Weight - 345 e g
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Absolute Maximum Ratings

IGBT
Symbol Description Note or test condition Value Unit
Vees Collector-Emitter Voltage Ty=25°C 1200 \%
Ic nom Tc =100 °C,Tyjmex = 175 °C 600 A
Continuous DC collector current
e Tc =25 °C,Tyjmax = 175 °C 900 A
Icrm Repetitive peak collector current tp =1 ms 1200 A
Vees Gate-emitter peak voltage +20 \Y;
Diode
Symbol Description Note or test condition Value Unit
VRRM Repetitive peak reverse voltage Ty=25°C 1200 \
Ie Continuous DC forward current 600 A
leRM Repetitive peak forward current tr=1ms 1200 A
Ty =125°C 30200
12t 12t - value tr=10ms, V=0V A’s
Ty=150°C 27700
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IGBT Characteristics
Symbol Parameter Note or Test Condition Min Typ Max | Unit
Tj=25°C - 1.40 2.00
VeE(sat) Collector-Emitter Saturation Voltage Ic =600 A, Vee =15V vV
T, =150 °C - 1.60 -

VGEe(TH) Gate—Emitter Threshold Voltage Vee = Vce, lc =12 mAT,; = 25°C 5.5 - 6.8 V
Ices Collector-Emitter Cutoff Current Vee =0V, Vce =1200V ,Ty= 25°C - _ 2 mA
lees Gate-Emitter Leakage Current Vee =20V, Vee=0V, Ty=25°C - - +200 nA
Raint Internal Gate Resistance Ty=25°C -- 1.62 -- Q
Ces Input Capacitance -- 101 -- nF

f=100KHz, T\,;=25°C,Vce =25V,
C Out Capacitance - 2.57 - nF
oes P Vee =0V
Cres Reverse Transfer Capacitance -- 0.372 -- nF
Qs Gate Charge Vee=15V, VCE =600V - 2.98 - e
o lc=600 AVce =600V, | 1M=25°C ~ | 105 | -
t on T - D | T
d(on) urn-On Delay Time Ve = 15V, Roon = 10 Q us
Ty=150°C - 1.03 -
Ic =600 AVce =600V, | Tvi=25°C - 0.2 -
tr Rise Time us
Vee = +15V, Reon = 10Q Ty =150 °C B 0.33 B
. Ic=600AVce =600V, | T4=25°C - 2.69 -
ta(o Turn-off Delay Time Hs
e y Vee=+15V.Rar =150 [T _js0oc | - | 288 | -
lc=600 AVee =600V, | T4=25°C - | 027 | -
t Fall Time us
Vee =215V, Reoff = 15 Q °
ce =15V, Reor =15 Q1 1 =450°c | ~ | 024 | -
_ _ T;y=25°C _ 171 _
Eon Turn-On Switching Loss per Pulse lc =600 A, Vce = 600 V, mJ
Vee =215V, Reon =10Q | 1 _ 450 oC ~ | 253 | -
o s lc=600A, Vee =600V, | 19=25°C ~- | 118 | |
Eoft Turn witching Loss per Pulse m
=+ =
Vee = #1OV Ran= 180 1 p _ygoec | -~ | 137 | -
tp <10 ps,
| Vee <15V, Voo =800V, |  Ty=25°C A N
SC
SC Data Vcemax=Vces-Lsce . di/dt tp <10 s, A
- 2700 -
Ty=150°C
Rinc Thermal resistance, junction to case per IGBT - 0.054 - KW
Tyiop Temperature under switching conditions -40 175" C

NTiop > 150°C is only allowed for operation at overload conditions.
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Diode Characteristics

Symbol Parameter Note or Test Condition Min | Typ | Max | Unit
I = 600 A e - | 180 | 280
Ve Diode Forward Voltage i/ -0 V1 V
et Ty =150 °C a0 | -
Ty=25°C
Vr =600V, - %801 -
Qrr Recovered Charge Ir = _600 A, e
Vee =215V T, =150 °C ~ 13642
Ty=25°C 126.92
Vk =600V, ' - 692 -
IRm Peak Reverse Recovery Current Ir =600 A, A
Voe =215V T4=150°C | _ | 19683 _
Ty=25°C
Vr =600V, ’ i B
Erec Reverse recovery energy Ir =600 A, mJ
Vee =15V ij =150 °C N 45 3
Rinic Thermal resistance, junction to case per diode ~ 10103 | - KW
Tyjop Temperature under switching conditions -40 175? C

2Tjop > 150°C is only allowed for operation at overload conditions.

NTC Characteristics

Value
Symbol Parameter Note or Test Condition Unit
Min Typ Max
Rezs Rated Resistance Te=25°C - 5 - kQ
AR/R Deviation of R100 Tc=100 C,R100=493Q -5 - 5 %
P2s Power Dissipation Tc=25°C - - 20 mW
Basiso B-value R2=R2s exp[Bassso(1/T2- 1/(298.15K))] - 3375 - K
Basiso B-value R2=Ras exp[Basiso(1/T2- 1/(298.15K))] - 3411 - K
Bast100 B-value R2=Ras exp[Basi1oo(1/T2- 1/(298.15K))] - 3433 - K
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Figure1.Output characteristic IGBT,Inverter(typical) Figure2.Output characteristic IGBT,Inverter(typical)
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Fiaure5. VTH vs. Temperature

Figure6. Gate Charge Waveform
Vee=600V,Vee=15V, Tyi=25°C
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Figure7. Ptot vs. Case Temperature
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Figure9.RBSOA IGBT
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Figure11.switching losses IGBT,Inverter(typical)
Vce=600V,IC=600A, Vge=+15V
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Figure10.switching losses IGBT,Inverter(typical)
Vce=600V,Rgon=10Q,Rgoff=15Q,Vge=+15V
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Figure13. forward characteristic of Diode,Inverter(typical)
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Figure 15.Reverse Recovery Energy Loss vs. RG
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CIRCUIT DIAGRAM
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PACKAGE DIMENSION

S7]0.3 connector 3-4; 10-11]

|#]0.2 =ach single comnectox[4]

4,02+0,2
o
g 2 2,50,2 s E
H = e < T A
2 A 4l 3l b
2 =] 153 w| H| &
= o o 2,1+0,2 =
1 ! [ L0 [ )
v T 7 I
= —| s ) il i
{1 E— .
1
SIDE VIEW
+0,1
o @y = 5,5-0,3
w = =g =
oy L15E0,1 :| Sl g gé"E 1240, 2
g 6£0,1
" 9 B8l |7 9
B
3 o3 f %) T T O a1
o (A
&
10 a Py [ 4
ol 1= - s o ] -
A b P g cl T owl T
S & o sy s
| BT . 4l | H
g I ¥ S A R
g g B 93,4%0,3 3 )BT B E
u] Q] €
A 79,050, 3 i
@G T & Oj
‘ 54,540,7
;
98,9%0,3 2]
&l 110+0, 2 [=]o.3]E]
122,01%0,5
13740, 4
0.3[c :
Elos] 1520, 5
TOP VIEW

36,19
40

13,54

40

87,8+0,2

94,5%0,2

PCBFLA F

I
www.aikoelectronics.com

Page 11 of 11



