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AKMGS800HB120F1L

F1 module with Trench/Fieldstop IGBT and Emitter Controlled diode

Features
 Electrical features

- Low VcEsat

- Vcesat With positive Temperature Coefficient

* Mechanical features
- High Power and Thermal Cycling Capability
- High Power Density
- Isolated Base Plate
- PressFIT Contact Technology

- Low Inductance Module structure

Typical Applications

* Construction, Commercial and Agriculture Vehicles
» High Power Converters

* Motor Drives

» Servo Drives

Description

!
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Package Insulation coordination

Symbol Description Note or test condition Values Unit

VisoL Isolation test voltage RMS,f=50Hz,t=60s 3.4 kv

Material of module baseplate Cu

Internal isolation basic insulation(class 1,IEC 61140) SisNa

dereep Creepage distance terminal to heatsink >15 mm
dereep Creepage distance terminal to terminal 12.1 mm
dolear Clearance terminal to heatsink >12.5 mm
delear Clearance terminal to terminal 10.0 mm

Comparative tracking index
CTl >200

(electrical)

RTI 140 C

Package Characteristic values

Values

Symbol Description Note or test condition Unit

Min. | Typ. | Max.

Stray Inductance LcE - 20 - nH

Module Lead Resistance,

LER - — mQ
Terminal to Chip RecEE 080
Storage Temperature .
‘ Rangg Tsre -40 125 C
Mounting torque for module | -Mounting according to valid
M ) g. ) 9 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 - g
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IGBT

Absolute Maximum Ratings (Tc = 25°C unless otherwise noted)

Symbol Description Note or test condition Value Unit
Vees Collector-Emitter Voltage Tj=25°C 1200 \Y
I nom Continuous DC collector current Tc =100 °C,Tyjmax = 175 °C 800 A
Icrm Repetitive peak collector current tr=1ms 1200 A
Vees Gate-emitter peak voltage +20 \V;

Characteristics (Tc = 25°C unless otherwise noted)

Symbol Parameter Note or Test Condition Min Typ Max | Unit
Ty=25°C - 1.55 1.80

VcE(sat) Collector-Emitter Saturation Voltage Ic=800A,Vece=15V T,=125°C - 1.85 - \
T,j=150 °C - 1.90 -

VGe(TH) Gate—Emitter Threshold Voltage Vee = Vce, lc =12 mAT; = 25°C 55 - 6.8 V
lces Collector-Emitter Cutoff Current Vee =0V, Vce =1200V ,T\= 25°C - - 200 pA
lces Gate-Emitter Leakage Current Vee =20V, Vece =0V, Ty;=25°C — - 300 nA
Raint Intemal Gate Resistance Ty=25°C - 1.59 - Q
Cies Input Capacitance -- 100 -- nF

f=100KHz, T\,;=25°C,Vce =25V,
Coes Out Capacitance - 2.59 - nF
Vee=0V

Cres Reverse Transfer Capacitance -- 0.34 -- nF

Qe Gate Charge Vee = 15 V,Vce = 600 V - 292 - uc
lc =800 A,Vce =600V, Ty=25°C _ 105 _

taon) Turn—On Delay Time Vee =215V, s
Rgon=10Q,Rgo=10Q T,;=150°C - 1.02 -
Ic =800 A, Vce = 600V, Tvj=25°C i 03 i

tr Rise Time Vee =115V, us
Rgon=10Q,Rg0i=10Q Tyj=150°C - 0.47 -
lc =800 A,Vce =600V, Tj=25 °C _ 1.093 _

tacoff) Turn—off Delay Time Vee =15V, us
Rgon=1OQ,Rgoff=1 0Q TV] =150°C = 2.05 =
lc =800 A,Vce =600 V, T,;=25°C _ 0.17 _

t Fall Time Vee =115V, us
Rgon=10Q,Rgori=10Q Ty =150 °C - 0.2 -
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T,;j=25°C _ 268 _
lc =800 A, Vee =600 V, :
Eon Turn—-On Switching Loss per Pulse | Ls = 50 nH, Vee =15V, mJ
Rgon=10Q,Rg0r=10Q Ty =150 °C - 411 -
Ilc =800 A, Vce =600V,
° o Ty=25°C | _ | 132 | _
Ls=50nH, Vee =+15 'V, J
Turn Off Switching L Pul m
Eoif urn witching Loss per Pulse Ryor=100,Ryor=100
Ty =150 °C - 162 -
tp <10 ps,
| Vee <15V, Vee = 800V, Ty=25°C - 3370 -
SC
SCData Vcemax=Vces-Lsce . di/dt tp <10 ps, A
- 2700 -
Ty = 150°C
Rinsc Thermal resistance, junction to case per IGBT -- 0.036 - | KW
Tuiop Temperature under switching conditions -40 175" | C
NTiop > 150°C is only allowed for operation at overload conditions.
Diode
Absolute Maximum Ratings (Tc = 25°C unless otherwise noted)
Symbol Description Note or test condition Value Unit
VRRM Repetitive peak reverse voltage Ty=25°C 1200 \
Ie Continuous DC forward current 800 A
lERM Repetitive peak forward current tr=1ms 1600 A
Diode Characteristics (Tc = 25°C unless otherwise noted)
Symbol Parameter Note or Test Condition Min | Typ | Max | Unit
Ty=25°C ~ | 175 | 240
Ve Diode Forward Voltage I =800 A, Ty=125°C - 1.75 - v
Vee=0V
Tyj=150°C _ 175 _
VR=600V,lr=800A, | 1=25°C ~ | 694 | -
Qr Recovered Charge Vee=%15V, e
Rgon=10Q,Rgo=10Q Tyi=150°C 3 170.9 B
VR=600V,lr=800A, | M=2°C | _ | 146 | -
IRRm Peak Reverse Recovery Current Vee =15V, A
Rgon=10Q,Rgorr=10Q T, =150 °C oou
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Vr =600V, Tj=25°C
E R Ir =800 A, - 201 -
rec everse recovery energy Vee = +15 V, - mJ
Rgon=1OQ,Rgoff=1 0Q TVj =150°C . 51.2 .
Rinsc Thermal resistance, junction to case per diode ~ |oos6| - KW
Tyop Temperature under switching conditions -40 1752 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
Ros Rated Resistance Tc=25°C - 5 - kQ
AR/R Deviation of R100 Tc=100 C,R100=493Q 5 - 5 %
Pas Power Dissipation Tc =25°C - - 20 mw
Bas/so B-value R2=R25 exp[Bassso(1/T2- 1/(298.15K))] - 3375 - K
Bas/so B-value R2=Ra25 exp[Bas/go(1/T2- 1/(298.15K))] - 3411 - K
Bas/100 B-value R2=R25 exp[Bas/100(1/T2- 1/(298.15K))] - 3433 - K
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Figure1.Output characteristic IGBT(typical) Figure2.Output characteristic IGBT(typical)
Tv=25°C T,=150C
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Figure3. Vce(sat) vs. Temperature Figure4.transfer characteristic IGBT(typical)
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Pp (W)

Vi (V) (Normalized)

Fiaure5. VTH vs. Temperature
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Figure7. Ptot vs. Case Temperature
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Figure6. Gate Charge Waveform
V=600V, Vee=15V,Tv=25°C
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Figure8.FBSOA IGBT
D=0, Tc=25C,Tj<=175C,Vge=15V
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Figure9.switching losses IGBT(typical)
Vce=600V,Rgon=10Q,Rgoff=10Q,Vge= 15V
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Figure11.transient thermal impedance,IGBT
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Figure10.switching losses IGBT(typical)
Vcc=600V,IC=800A,Vge=+15V
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Figure12. forward characteristic of Diode(typical)
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Figure 13.Reverse Recovery Energy Loss vs. IC
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Figure 15.transient thermal impedance,Diode
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Figure 14.Reverse Recovery Energy Loss vs. RG
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CIRCUIT DIAGRAM
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