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Intelligent Power Module

SPE06S60B-CH

FZES ¥ MAIN CHARACTERISTICS

600V/6A 3 HHAEHTIES
Vbss 600V
Ip 6.0
lom 10A
Ri& APPL | CAT | ONS
W IN ® Air conditioner fan
A ® Electric fan
=L/ IN ® High speed hair dryer
KR @® Pump
= FEATURES
GEREETAER, @ Signal high level valid,
R 3.3V BV compatible with 3.3v and
) MCU 5V MCU
T IGBT k4982 @ Lower arm IGBT emitter
Lingaa] electrode output
WEHZ e ® Built—in bootstrap diode
W BB s R ® Built-in straight through
protection
N B R ER ® Built-in undervoltage protection
PN 0 4 A L P A ® Internal integrated temperature
W% detection output

A2 . 1500V

® Resistant to high voltage 1500V

1] %15 5. ORDER MESSAGE

4 Package

SOP12B

72 /i /8 B Product information

R HS -
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-0843 SPE06S60B-CH N/A SPE06S60B-CH SOP12B
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B REE Module distribution diagram
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B 1. HRAR RS RE

Fig 1: Internal circuit

VCC (4) HE=)
HIN (5)HE=}
LIN (6)HE=
COM (7)HE=
COM (8)HE= H=E (2) VB
CIN (9)H=
FO/SD/VTS (10)HEH O
NX (11)HHEES

A (3) P

|
1

H (1) VS

B 2.1: BRIEHE 5| o fir = E

Fig 2.1: Distribution of pin

T (4) VCC
' (S)H]]I R ]’j ¥ (5) HIN
P(12)

E=HH (6) LIN

I (7) COM
VB (2)HEH =T (8) COM

=I5 (9) CIN
VS (1)H]]£ = (10) FO/SD/VTS
=I5 (11) \X

B 2.2: BREES NI REE

Fig 2.2: Distribution of pin

Sl EREFRIAERAE
A : 202505A JILIN SINO-MICROELECTRONICS €O..LTD 2/14




@@ SPE06S60B-CH

Gl AIE RSy Y s B 51 R
Number Name Description
1 VS F2 | JE GND ¥fF- IC Common Supply Ground
2 VB U AH_ B IK5h HL i Bias Voltage for U-Phase High-Side MOSFET Driving
3 P AR ELUS A\ i T~ Positive DC-Link Input
4 VCC =il s+ Bias Voltage for V-Phase IC and Low Side MOSFET Driving
5 HIN RIS S % A\ T~ Signal Input for U-Phase High-Side
6 LIN  |[FE#EHIE S8 AT Signal Input for U-Phase Low-Side
7 COM  EHilHJE GND ¥ IC Common Supply Ground
8 COM il GND ¥ IC Common Supply Ground
9 CIN R ECRdr 2 s A5G 7~ Short circuit protection trigger voltage detection
W A /N G P i
10 /FO/SD,VTS Fault output/input shutdown/temperature output
11 Nx  |FME MOSFET ¥t I~ Negative DC-Link
12 P AR R B A\ i T Positive DC-Link Input
13 VS 2| JE GND ¥fF- 1IC Common Supply Ground

B 3: BIRGIThREE (R

Fig 3: Pin function

BABEMH (1= 25°C, BRI
Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)
WAF#R 4> Inverter Part

w5 24 XA WUEE FAL

Symbol Parameter Condition Ratings Units
LS L i P-NU,NV,NW Z[i]

Vee 450 A%
Power supply voltage Applied between P- NU, NV, NW
HVRHLE (BRI RLFHF P-NU,NV,NW ]

Ve surge) ) ] ) 500 Vv
Power supply voltage (including surge) | Applied between P- NU, NV, NW
B HR- R IR W 2 T H

VcEs 600 \%
Collector emitter Voltage of Each IGBT /
EHR R

+l¢ Tc=25°C, Ti<150°C 6 A
Each IGBT Current, Continuous
SRR (B Tc=25°C, Bk FEEEANT 1ms

+lcp 10 A
Each IGBT Pulse Current, Peak TC=25°C, Lessthan 1mS
EHRIIHE Tc=25°C, BFHk

Pc 22 w
Maximum Power Dissipation Tc=25°C, EachIGBT
g5 (LA&E 1)

Ty -40~150 °C
Junction Temperature Notel

# 1 ATHR IPM IER LIE, BHRNEIRMNIZNT 150°C(@Tc < 100°C).

NOTE 1: To insure safe operation of the IPM, the average junction temperature should be limited to TJ < 150°C (@Tc

<100°C).
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@@ SPE06S60B-CH

FH|#4 Control Part

fie) 4 SFAF WUEME LA
Symbol Parameter Condition Ratings Units
vee F 1] FEL Y L VCC-COM Z [f] 20 v
Control Supply Voltage Applied between VCC and COM
VBS e I L VB-VS Z ] 20 v
High-side Bias Voltage Applied between VB and VS
CIPNEREL VS VIN-COM 2 [f]
VIN Input Signal Voltage Applied between VIN and COM 0-3-Veet0.3 v
pUR/ TN NS Vsc -COM [
Vsc Current Sensing Input Voltage Applied between Vsc and COM -0.3~Vect0.3 v

P E8 E 2588 Bootstrap Diode Part

w5 24 kA WUEAH LA
Symbol Parameter Condition Ratings Units
RRM S [ iR
v B Control Supply Voltage / 600 v

BANRYG Total System

iR 24 SFAF WEME LA
Symbol Parameter Condition Ratings Units
. iR .
R Operating Junction Temperature / -40~130 C
B Te A AR .
Te Module shell temperature ) -20~100 ¢
i A7 Ve B
TSTG AR TC=25°C 40~125 °C

Storage Temperature

TE 12 IPM D3 i RAIUE 45N 150°C(@R TR FE TC< 100°C). AT, A T #itR IPM i217424x, 451N IR &
T Tjav) < 125°C (@KIMIREE Tc <100°C).

Note 1:The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100°C).
However, to ensure safe operation of the IPM, the junction temperature should be limited to Tj(av) < 125°C
(@surface temperature TC< 100°C)

#PH Thermal Resistance

s ZH M HIE AL
Symbol Parameter Condition Ratings Units
2 3| 2 [ AR S LA R I HANIGBT
RG00 ISR s oW
Junction to Case Thermal resistance Each IGBT
LET A A AR AR %A T EAFRD
RaGoF ISR 6o o
Junction to Case Thermal resistance Each FRD

B/ 20 BT RMEE (TCO MllES, K 6.
Note 2: For the measurement point of shell temperature (TC), see Figure 6.
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HASHFE (Tj=25°C, BRIARKRRRIEIT)

Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)

WiAEE 4> Inverter Part

{5 Symbol 4 FAF R/AME | ARUE | mOKME
y Parameter Condition Min. Typ. Max. | $47 Unit
B HUA- R SRR ) Ic=6A, Tj=25°C, - 1.9 23
I Vp=Vpp=15V,
VCE(SAT)
Collector - emitter | V=5V Ic=6A, T=125°C, - 2.0 \
saturation voltage
FRDIE [ H
Vec Vin= 0V, IC=-6A, - 2.1 24 A%
FRD Forward voltage
B AR R SR TR Ti=25°C - - 7.5 uA
SER/
Ices VCE=VCES
Collector emitter Ty=125°C, - - 1 mA
leakage current
toN - 800 -
TC(ON) SR IA] (#933) - 200 -
FEXRRITE (& Ven=300V,Vp=Vpp=15V,Ic=6A
torF Lo - 500 -
Switching Vin=0V~5V, & §1 3/ Inductive Load S
TC(OFF) Times(Note 3) ) 60 - n
trr - 200 -

BVE 3: ton N topr EIEIREN IC A EBAE TR A,

N BSR4,
FH#4> Control Part

tC(ON) I tC(OFF) #&

IGBT H &4 & TRk

ine) 4 1 w/AME | RUE | KA | A
Symbol Parameter Condition Min. Typ. Max. | Unit
1QCC Quizsfifiéc%f I veemIsv VCC-COM I 280 | 400 | uA
PpLy VIN=5V Applied between VCC and COM
Current
, VB(U)-U, VB(V)-V, VB(W)-W
VBS i ) (U0 VBV VBW)
IQB | Quiescent VBS Suppl VDBZLSY <1 35 110 | uA
Curcent Pply VIN=5V Applied between VB(U)-U,
VB(V)-V, VB(W)-W
4 3l B S
UvCCeD YRS R . 74 | 82 | 89 | v
. VCC Under-Voltage Protection Detection Level
Low-Side Under-Voltage 5 o7
Protecti . . .
UVCECR rorection VCC Under-Voltage Protection Reset Level 8.0 92 99 v
‘ ) 2 :ﬂJ 7
UVBSD e R s R4 Kl EEJF. : 7.5 7.9 8.5 Y%
. . VBS Under-Voltage Protection Detection Level
High-Side Under-Voltage AT
Protecti . . .
UVBSR rorection VBS Under-Voltage Protection Reset Level 8.0 8.6 95 v
HVIC LA H iR VDD=VBS=15V,T=25°C - 82.5 -
IFO_T |HVIC Temperature Sensing uA
Current Output VDD=VBS=15V,T=75°C - 207.5 -
VFO_T | HVIC & B sl H o VDD=VBS=15V,T=25°C,10K to 5V Pull-up - 4.18 - \%
Sl ERBFRIGERAS
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HVIC Temperature Sensing VDD=VBS=15V,T=75°C, 10K to 5V Pull-up ; 2.93 ;
Voltage Output
Vi | BATPR B JEHLFF, JI7E VIN 5 COM Z[i] ] sy
ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM '
VL | AR JZRCF, IN7E VIN 5 COM [ s | . Ty
OFF Threshold Voltage Logic Low Level, Applied between VIN and COM '
e — K7 285 (1
rpsp | HF-BEIILIH - 100 - | ohm
Bsd resistance
WFE TAESLM Recommended Operating Conditions
=) ZH g BME | BOBUE | ORI | S
Symbol Parameter Symbol Min. Typ. Max. | Unit
LS L P-N - [i]
VPN Supply Voltage Applied between P and N i 300 400 v
Et IR/ TN VCC-COM 2 [f]
Vee Control Supply Voltage Applied between VCC and COM 135 150 16.5 v
et 0 7 ) R YR L VB-VS 2 i
VBS High-Side Bias Voltage Applied between VB and VS 135 150 16.5 v
B NTT e B A R
VIN(ON) Input ON Threshold Voltage VIN-COM 2 [f] 30 ) vee | v
NI P R L Applied between VIN and COM
VIN(OFF) Input OFF Threshold Voltage 0 i 0.6 v
BE X i ] . .
=VBS=13.5~16. < ) - -
tdead Blanking Time for Preventing Arm-Shor VCC=VBS=13.5~16.5V, Tj<150C| 1.0 us
B/ NN 5 ks 9 ON 07 - - us
PWM . . . .
Minimum input signal pulse width OFF 07 - - us
PWM JT 03 . .
< - -
FPWM PWM Switching Frequency Tj=150C 15 KiHz
100%Ic 100%Ic
tre
VCE Ic [ A VCE
N
/ ~
VIN VIN
= ton ‘= > - >
tcion) torF - .
FF
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC(O ) 10%lc
(@) JFiA (b)
Bl 4: JTRiHEE X
Fig 4: Switching Time Definition
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Ipg (MA), Temperature-Sensing
current(Pin 9)

Vs (V), Temperature-Sensing(Pin 9)

05
04
03 //
02 <4—””””’
/
0.1 //
——""“““
0
0 25 50 75 100

Fig 5.1: Curves of HVIC Temperature—Current Output
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T (°C), HVIC TEMPERATURE

A 5.1: HVIC RERNMHEE —HRHiZR

T~

st SV pull_up W

ith 10K

\ s 3 3V pull_up)

with 4.7K

—

50 75

T (°C), HVIC TEMPERATURE

A 5.2: HVIC REMENMHEE —H k2R

Fig 5.2: Curves of HVIC Temperature detection—voltage curve
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TCI BT

5.400mm

IGBT

4.600mm

Bl 6: 7lE Te WK

Fig 6: Case Temperature Measurement

F3ThRert B Time Charts of Protective Function

7
Input Signal | —
B 5
Protection RESET SET RESET
Circuit State ‘ é
UVeen (
Control la1 | UVao } "
Supply Voltage \55/
1 az2 a7

Output Current l / \ /\/\ m
{ (4
+ 7

5
Fault Output Signal °

(4
2”7

Bl 7. RGP E (&)

Fig 7: Undervoltage protection sequence diagram (low side)

atl A BT HE ETRE UVeer, 24 N — ML E 5 2RI BT 46 TAF;

a1l : Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when
next input is applied.

a2: [EHisfT:IGBT JF)E Ik ik .

SHERBIRIOERZAE
JAS: 202505A
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a2: Normal operation:IGBT turns on and loads current.
a3: KL A (UVeep).

a3: Undervoltage detection point (UVceb).

ad: NEANZE 4GS, IGBT #R2& KPR .

a4: No matter what signal is input, the IGBT is off.

ab: iR H T o

a5: Fault output is on.

a6: K JEME (UVcer)s

a6: Undervoltage recovery (UVccr).

a7: IEWiziT: IGBT Sl I /4% f i

a7: Normal operation: IGBT is turned on and load current is loaded.

Input Signal J ’—SF‘ L

S ; «

F"rotgchon RESET SET RESET| |
Circuit State ; ‘
b1 E b3
Control | UVggp b3; »
Supply Voltage 5 5/ b6
Output Current 4/\/\ {\/\ /\/\_/\/\
' %
High-level (no fault output) &«
Fault Output Signal z

B 8: XERYEFE (F)

Fig 8: Undervoltage protection sequence diagram (High side)

b1: HUEHE BT izl BT RIRERE S, £ — D RIEE SR PAT RTZ 2K H 3hig 17 .
b1: Power supply voltage rise: When the voltage rises to the undervoltage recovery point, the line
will start running before the next undervoltage signal is executed.

b2 : IEWIa1T: IGBT Sl hnak sk it

b2: Normal operation: IGBT is turned on and load current is applied.

b3 : KA (UVesp).

b3: Undervoltage detection (UVasp).

b4 : ANERNRH 4GS, IGBT #iE KHRA.

b4: No matter what signal is input, IGBT is off.

b5 : KIEME (UVBsR)-

b5: Undervoltage recovery (UVssr)-

b6 : IEHIE1T: IGBT Sl 3 Ik fdk it »

b6: Normal operation: IGBT is turned on and load current is applied.

SliEREBEFRIOERAE
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HIN

LIN j L

HO Smayt Turn-off
Activated by next input

Soft Off | after fault clear
o I

No Output

Over-Current
Detection

CSC

IFO

B 9: BRI PR
Fig 9: Short circuit protection sequence diagram
RIINEEE I PNEREE
HIN : High-side Input Signal
LIN : R NS
LIN : Low-side Input Signal
HO : =g A5 5
HO : High-Side Output Signal
LO : Mk Hif5
LO : Low-Side Output Signal
CSC L FMtE 5
CSC : Over Current Detection Input
[FO: kb 15 5
/FO : Fault Out Function

SliERBFRIGERAE o/
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MR H.B% Application Circuit

iy

5V
l—q{ Jg vB 1 P
ST :
UH HIN
RS
uL = LIN
R5 L c2 —
cslls ¢ 1 com vs
U /FO,ISD,VTS
CIN
com Nx T
1
[4:@
vB PR —
P 1 C6 |Coc
vee
UH HIN
RS
uL = LIN
= RS _L c2 L~
2 C5 L L5 — H com ve M
U IFO,ISD,VTS
CIN
5VIE3.3V .
com x
ADC»—l Rro =
FO =
ez re Ice c1
I I FS
VB 1
vee P
c L
UH = HIN
RS
uL = , LIN
RS _
com vs
cs | los IFO,ISD,VTS
W- CIN
c
R3
com T Ocom Nx =
1 [ I

R4

Bl 10: S22 A e B

Fig 10: Example of Application Circuit
FVE 4. B HERIG T A S A EARYE PWM AT E, BL 16kHz JFRAA . Cl= 4. TuF, (2=0. 1uF,

NOTE 4: Parameters for bootsrap circuit elements are dependent on PWM algorithm. For 15 kHz of

switching frequency, typical example of parameters is an example of: Cl= 4. 7uF, C2=0. l1uF.
¥ 5 (ERCHRAGEEAM NIRRT MCU s 2 AN RC ZAREE%, 40 R5. C5, B THRMEmA5EmfE S R E.
NOTE 5: RC coupling(R5 and C5) input of IPM and MCU may be used to prevent improper signal due to
surge noise. Signal input of IPM is compatible with standard CMOS or LSTTL outputs
BV 6: HIAMENFARG 1C WHBEERMAE —> 500K (BR(E) NHrsabH; Biib A RENE, ML TR

SliEREBEFRIOERAE
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Fi: ZH] RC LABLRERIN, U0 ORI NAS 51k BT o R0 W7 9 8 FL S S

NOTE 6: Input drive is High-Active type. There is a 500k Q (typ.) pull-down resistor integrated in
the IC input circuit.To prevent malfunction, the wiring of each input should be as short as
possible. When using RC coupling circuit, make sure the input signal level meet the turn—on
and turn—off threshold voltage.

FUE 7. 1T R3 LT MOSFET 54K 5 COM 2 [8], R3 AR Fa 250 2 Il MOSFET TSGR L 1 245 L i R
PRI R3 FIAS S PR /N T 1V,

NOTE 7: The voltage drop across R3 affects the low side switching performance and the bootstrap
characteristics since it is placed between COM and the source terminal of the low side
MOSFET. For this reason, the voltage drop across R3 should be less than 1V in the steady-—
state.

H/UE8: TN E TR HVIC, HyEHln 75 CPU i 7 ELEANE, 1A 75 BT Rl A0 1 % e i B v

i

NOTE 8: Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or
transformer isolation is possible.

FUE 9 A HLER TN B IESR R VS i

NOTE 9: Bootstrap negative electrodes should be connected to VS terminals directly and separated
from the main output wires.

B 10: RILEEE R C3 AR IR H B SGE I 172uS. < (R AT BERE B AT LR AR AT 2 /0 L6351k . L
R4, C3 MEF/NAZE, WEHMERI,

NOTE 10: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-
2us. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp-—
compensated type is recommended for R4, C3

RVE 11 P A AL E R AT READSEIL TPM.

NOTE 11: All capacitors should be mounted as close to the terminals of the IPM as possible

FUE 12: N TP T, MRS PANT 51 N R T RERIRL,  HEFF/E PENT B3~ Z [AINZ) 0. 1~
0. 22uF ) MLCC fEATIE I FE. 25 o

NOTE 12: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1
terminals should be as short as possible. Generally, a 0.1-0.22 nF snubber between the P-NI1

terminals is recommended.

SliEREBEFRIOERAE
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A4 B Detailed Package Outline Drawings
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Figll: SPE06S60B-CH Package Outline Drawings
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BRI

1.

PR L T IR 7 077 6 LR AR AR, TR, 3T e i
AT,

2. JSKBHE NG A R AR, WA RERTE 5 A ] AR .

3. TEFER WU INHE AN B SR I AN S KRBT AR, 75 W) 23 520 BEH LA AT 51k

4. KU A AR AN T A

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales
agent , thus, for customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our
product, if there is any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit
designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this.
specification sheet and is subject to change without prior notice.

RERARN

BEHENETFRBERAR

AF bk ARG EMRTTIRYIE 99 5
Migm: 132013

MHL: 86-432-64678411

fEH: 86-432-64665812

MhE: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:

86-432-64678411

Fax: 86-432-64665812
Web Site: www.hwdz.com.cn
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