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Hua | %% % HBB820SS08XFESH
Semiconductor H-BOOST Driver Module for HEV/EV

Description 7= iR

This H-BOOST driver module is a very compact three phases fully controlled bridge Standard package module
(750V/820A) optimized for hybrid and electric vehicles. The chipset has benchmark current density combined
with short circuit ruggedness and increased blocking voltage for reliable inverter operation under harsh
environmental conditions with better light load power losses, which helps to improve system efficiency in a real
driving cycle.
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Outline F= bR

Main Characteristics 3 E4H-4E
 Three-phase fully controlled bridge module for HEV/EV
o TR BN A H) A A B

* Blocking voltage 750V

o B 750V

« Continuous DC collector current 510A
o JORFFLEHIL 510A

* Low Vcesat, Vcesat=1.2V(Type@450A)
RS RE, mAEN 1.2V

* Low Switching Losses

< IRIF R A

* Low Qg and Crss

o IR TT 5% LA B2 P S R

e Low Inductive Design

o AR 2% B

* RoHS Compliant

« & ROHS

* Tvj op=150 <C
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VcEes = 750V Icnom = 820A / Icrm = 1640A

Typcial Applications JL#1 5 F

* Hybrid Electrical Vehicles (H)EV

« BB/ 4 B K E) R 4t

* Automotive Applications

o Tl ZE LR
* Motor Drives

« HLHLIK Bh B A

Good Design {855 B ¥t

* 4.2kV DC 1sec Insulation for safety
« Bt 4.2kV 1 B2 4 %A )

* Compact design

o BEw, TH A

* Integrated NTC temperature sensor

o A B R A UK AR

* Direct Cooled PinFin Base Plate

o A E KA K — AL PinFin BV R

* Guiding elements for PCB and cooler assembly
« PCB Al ¥4 ) 4% 4 A 1) e e 3 17 ¥ it

» Soldering FIT connection Technology

o BRIEELEROR

Part Number =54

Packing %

Quantity #&

HB820SS08XFESH

Box &%
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HB820SS08XFESH
H-BOOST Driver Module for HEV/EV

1 IGBT,Inverter
1.1 Maximum Rated Values &ES%

Symbol Parameter Conditions Ty Value {& Unit
SE= I - < -
7S U= =4 (T) Min. | Typ. | Max | EME
v Collector-emitter Breakdown Voltage 25 750 v
CES SRR - REMREEFRE
len gﬂgg;;d@cg%lecmr current 25 820 A
Continuous DC collector current
*1 -
I nom RS R R Te=80<C 175 510 A
I Repetitive peak collector current _1 164 A
CRM | seipEIEEIREE tp=1ms 640
Poc | Loy dispaon T =75C 175 714 w
Gate-Emitter peak voltage
Vors | iip- pevRsERE -20 20 v
Junction temperature
T | e -40-175 °C
Storage temperatu _ o
Tstg ﬁﬁ%,ﬂfg -40 125 C
1.2 Characteristic Values ;= #i 8 (F
Symbol Parameter Conditions Tj Value & Unit
Hs I S < _ B
a8 # (0 Min. | Typ. | Max. L=
V. Gate Threshold Voltage =960 _ 25 4.9 59 6.9
CEM) | iR KR R lc=9.60 mA, Vee = Vee v
175 4.2
25 12 155
lc=450 A, Vge =15V
V. Collector-emitter saturation voltage 175 13 v
CE sat g -
SRR - RETIRIEFNEE 25 1.48 20
|c =820 A, VGE =15V
175 1.76
25 1 mA
I Vee =0V, Vee = 750 V 150 30 mA
175 8.0 mA
Gate leakage current _ _
lces AR Vee =220V, Ve =0V 25 500 nA
. Internal gate resistor
Raint R A BE 25 1.2 Q
Cies P\ Cepactance 25 74 nF
Coes oy sepactance Vee =50 V, Vae = 0 V,f = 1 MHz 25 167 nF
Reverse Transfer Capacitance
Ceo | patthaskpas 25 023 ne
Total Gate Charge Vce =400 V,1c=450 A,
Qg R Vee=-81015V % 362 uc
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H-BOOST Driver Module for HEV/EV

Symbol Parameter Conditions Ty Value (& Unit
oS 0 =| E S <T _ -
(0) Min. Typ. Max. B
taon) Turn-On Delay Time 25 0.21 us
on IR
FFif FEIR B 8] 150 0.20
lc =450 A, Vce =400 V
t Turn-On Rise Time Vee=-8V/+15V 25 0.06 s
d FHi bk FAjE) Rgon = 2.4Q di/dt=7500A/us-Tvj 25<C 150 0.07 s
Rgoff =5.1Q dv/dt=5300V/us-Tvj 25<C )
tao Turn-Off Delay Time 25 0.80 us
o SR FER |
AR 150 0.94
i Turn-Off Fall Time 25 0.05 S
f ST RRERSE) 150 "
0.07
|(; =450 A, VCE =400V 25
E Turn-on energy loss per pulse Vee=-8V/+15V 14.6
on FREAERIRS/ BRI Rgon = 2.4Q di/dt=7500A/us-Tvj 25C 150 mJ
Rgoff =5.1Q dv/dt=5300V/us-Tvj 25<C 22.4
E Turn-off energy loss per pulse 25 19 3
off SUFBERIRE/ HREK T m
150
25.6
I Short circuit capability VeemA00V Vee=15V T.<6 25 4000 A
sc Sl ) cm APV Veem oV Tp=sb 8
R 2 Thermal resistance, junction to cooling fluid ) _ I - 011 KW
thIF YR, RS per IGBT;AV/At=10dm3/min, Tg=75°C .
2 Diode,Inverter
2.1 Maximum Rated Values t&fRS%
Symbol Parameter Conditions Ty Value {& Unit
Hs 0= E 5L < . -
(0 Min. | Typ. Max. L0
v, Repetitive peak reverse voltage
RRM RHESIEEDE 25 750 v
Implemented forward current
len BAERSER 25 820 A
_ Continuous DC forward current T.=75C 175 450 A
F T [aIEEE R P
I Repetitive peak forward current =1 1640 A
FRM ERESHTET PELMS
B3 12t V=0V, tp=10ms 175 16000 A3
Ty %;r};tgl;r}ﬁemperature -20-175 o
Teg S%‘};%f’gmperat“ -40~125 °C

*1. Verified by characterization / design not by test.
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. H-BOOST Driver Module for HEV/EV
Semiconductor
2.2 Characteristic Values 7= 81 8I{H
S):rgnbol ParI;meter Cor:l ‘I;IOHS T Value (& Unit
T < 2
s H = (0) Min. Typ. Max. B
25 15 1.7
le=450 A, Vee =0 V
v ;%v;;%vonage 150 1.41 y
s 25 1.79
|F=820A,VGE=OV
150 1.78
I Peak reverse recovery current 25 320 A
DRERABT
REKERKE 150 390
Recovered charge Ie = 450 A, Vg = 400 V 25 39.1
QR = VGE = -8 Vv IJ.C
REIREFH difdt=-7400Alys- Tvj 25C 150 60
Erec Reverse recovery energy 25 9 mi
REREREE 150 15.6
. Thermal resistance, junction to cooling fluid . i
Runr ™ A, HEESHIK pre Diode;AV/At = 10 dm3/min, Tg=75°C 0.16 K/W
3 NTC-Thermistor
S)gi)ol ParIameter Co;d ;:ons Tj Value {& Unit
5 < 2
= 78 (0 Min. | Typ. | Max. L=
Ros gﬁgﬁ%mme 25 5.00 kQ
ARR ?;g'é:ggg;g” 100 5 5 %
Basrso R2 = Ras exp [B2s/50 (1/T2 - 1/(298,15 K))] 50 3375
Basiso B-value B R2 = Ras exp [B2s/T80 (1/T2 - 1/(298,16 K))] 80 3411 K
Basr100 R2 = Ras exp [B2s/100 (1/T2 - 1/(298,17 K))] 100 3433
p Power dissipation
25 ST 25 20 mwW
*1. Cooling fluid 50% water / 50% ethylenglycol.
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4 Module B

Symbol Parameter Conditions Ty Value (& Unit
oS 0 =| e <T _ -
O | i Typ. | Max. | SPM¥
Isolation test voltage
VisoL s RMS, f=0Hz,t=1sec 25 4.2 - - kv
ke Rk
*] Maximum RMS module terminal current _ _
|tRMS *ﬁﬁ%ﬁ%%%ﬁ @,ﬁ TF = 75cC, Tct =105 - - 500 A
Material of module baseplate Cu+Ni™
ERIERIEL i
Imniggzglg;g%on basic insulation (class 1, IEC 61140) Al,O3 (ZTA)
e Creepage distance terminal to heatsink - 9.0 - .
reep E EE—AP
Terases terminal to terminal - 9.0 -
Clearance terminal to heatsink - 4.5 -
dCIear = e mm
AR terminal to terminal - 45 -
Comperative tracking index
cTl AEXTER RIS 200 : .
Ap U AVIAt = 10.0 dmmin; Te= 75T - | es0 | - mbar
P Maximum pressure in cooling circuit Toasepiae < 40T -relative pressure . . 25 b
A eIl = ar
RARGRAEE Thaseplate > 40<C -relative pressure - - 2.0
Stray inductance module
Ls HRRHER ) 80 - nH
Recsee Module lead resistance, terminals - chip itch 25 ) 075 ) Q
CCYEE' | MBI, T - 5K per switc - m
Storage temperature o
Tstg GhERE -40 - 125 C
Mounting torque Screw M4 baseplate to heatsink 25 1.80 2.00 2.20
*3
M RENE <
Screw EJOT Delta PCB to frame 25 0.45 0.50 055"
G \%ei'f’ht 25 - 730 - g

*1. Verified by characterization / design not by test.
*2. Ni plated Cu baseplate.
*3. EJOT Delta PT WN 5451 30x10.
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5 Typical Performance Characteristics S.% {4 B84SR/

1. Output Characteristic IGBT,Inverter

2. Transfer Characteristic IGBT,Inverter

Vge=15V / ,,' ' V= %OV
Toj25T / S —Tv j=25C
i o 801 --—-Tvj=150C
= Tvy=175 ’ N
7 i — - Tv j=175C
_ T /
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= L
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. ’
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3. Output Characteristic IGBT,Inverte 4. Output Characteristic IGBT,Inverter
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5. Switching Losses IGBT,Inverter 6. Switching Losses IGBT,Inverter
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7. Switching Losses IGBT,Inverter

8. Switching Losses IGBT,Inverter
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9. Threshold voltage characteristic IGBT,Inverter 10. Capacity characteristic IGBT,Inverter
T.00 |
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11. Gate charge characteristic IGBT,Inverter

V=400V
1.=450A
. Vge=-8V/15V

Vee (V)

1

9
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12. Transient thermal impedance IGBT,Inverter
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13. Forward characteristic of Diode, Inverter 14. Switching Losses Diode,Inverter
1200
] d 30 | \ T \
1100 __::‘I::fic / * V=400V 25°C
| T v /i R.,,=2.4R
1000 — Ty -175C /;fr 25 1+~ RB""_S 1R ====150C .
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15. Switching Losses Diode,Inverter 16. Transient thermal impedance Diode,Inverter
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17. Thermistor-temperature (NTC)characteristic
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6 Circuit diagram Z&ERE
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7 Package outlines &3 R ~f
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8 Label Codes 4R

Code Format Data Matrix

Ko BRI

Encoding ASCII Text

YRHg ASCII XA

Symbol Size

e 1616

Standard

AR IEC24720 and IEC16022
Content: Digit Example (below)
PN REOEE (UTAR)
Semihua product Number 1-7 Al017s4
SR> RS

Code Content Datecode (Production Year) 8-9 24 (Year2024)

REAR HARD (%13 4

RENE HIA (FIEEE) 10-12 020(020th day)
Datecode (Production Day)
H HA%D (F11E X %0) 13-16 0001
Production Serial Number
HERKS

1"k
Example
T~

A101754240200001
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