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n
@® Intelligent Power Module

SPE06S60B-CH

FEL£¥ MAIN CHARACTERISTICS
600V/6A EIFIRFY
Vees 600V
Ic 6A
lcp 12A
A& APPLICATIONS
o TFUHEN XML e Air conditioner fan
o UKFH o Refrigerator
o KE e Pump
Pt FEATURES

BES @B THZ, e Signal high level valid,
2 3.3V 5V compatible with 3.3v and

") MCU 5V MCU

N IGBT & 4#% e Lower arm IGBT emitter

i e electrode output

MNE A2 W e Built-in bootstrap diode

W E R AR A e Built-in undervoltage protection
AR e Over temperature protection.
fERER W DR e Shut—Down Input

T P s 00 i e Thermistor detection output.

SOP12B

iT#2{&E. ORDER MESSAGE

, 7= & f& B Product information
kRS 5 — :
Ordel’ numbel’ %[ﬁ' \% %lil"ﬁ'l_'ﬁ Elj -LB iil‘ %
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-1157 SPE06S60B-CH N/A 06S60B-CH SOP12B
SilllERIBFRIOSEIE
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KiH >4~ 2 B Module distribution diagram

(3)P
VCC (4)
C H——
HIN (5)

LIN (6)
COM (7)
COM (8)
CIN (9)

FO/SD/VTS (10) Lo IE}
NX (11)

B 1. RN AR EE

Fig 1: Internal circuit

(2) VB
VEf

ﬁlfl)\'.‘%

P
VCC (4)
T (30 P
HIN (5)H=
LIN (6)H=
COM (7)HF=
COM (8)H— == (2) VB
CIN (9)HEH
/FO/SD, VTS (10)HF= O T 1 vs
NX (11)HEE
VB VS
2.1: HBRIEHETI A AREE
Fig 2.1: Distribution of pin
P
p 3y — (4) VCC
P(12) —I (5) HIN
—# (6) LIN
= (7) COM
VB (2)HEH =¥ (8) COM
—#(9) CIN
“I'*** ol
vs (A =H10) /FO/SD, VTS
—F (11) NX
VS VB

Bl 2.2: BHREEGIHMHRER
Fig 2.2: Distribution of pin

Sl e B FRIGERLE
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SIS | 5l AR 5| B IA
Number Name Description
1 VS FEHI Y GND ¥+ IC Common Supply Ground
2 VB MR DR &) HE YR T~ upper arm drive power terminal
3 P i A 3% ELR A A\ T Positive DC-Link Input
4 VCC b1 ALY iR T Power supply for low side and Low Side IGBT Driving
5 HIN  [FE#HIS S AT Signal Input for U-Phase High-Side
6 LIN NEIEEE S NG T Signal Input for U-Phase Low-Side
7 COM dEHIFEYE GND ¥+ IC Common Supply Ground
8 COM W% HLE GND ¥fiif IC Common Supply Ground
9 CIN G AR i &% BB A T Short circuit protection trigger voltage detection
10 /RO, /SD, VTS Eﬁl‘%iﬁﬂj/?ﬁ)\?@}ﬂ/ﬁgiﬁtﬂﬁﬁﬁ¥
Ve Fault output/input shutdown/temperature output
11 Nx N IGBT AKGHtkinT lower arm IGBT emitter terminal
12 P i AS 2% B A\ - Positive DC-Link Input
13 VS FH YR GND ¥+ IC Common Supply Ground

B 3. HHLGHIThEEE XE
Fig 3: Pin function

BABEME (Ti= 25°C ARk
Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)
WAZE 4> Inverter Part

05 ZH A BUEME | HhL
Symbol Parameter Condition Ratings | Units
B MR- PR 2 M) PR s
V By
cFs Collector emitter \oltage of Each IGBT i 1 600 v
S HUR IR .
= MHE SR
le Each IGBT Current, Continuous Tc=25T (Te ik Z%5H 5) 6 A
e e LB PR (VAR Tc=25<C, kb 3ifE/hT 1ms 12 A
Each IGBT Pulse Current, Peak [Tc=25<C, Lessthan 1mS
P LR IhRE TC=25T, i 27
¢ Maximum Power Dissipation [TC =25<C, Each IGBT
L &0 2)
T (=mRIiTiN - ~
’ Junction Temperature Notel 40~150 T

%% 1: BVCES Z&$4 IGBT C-E [Alfx KH L. VPN R/NFZE, HZRERIEHEK, VCE EARMEH N ERA M

o Vees:
#IE 21IPM LR K AUE 4l 150C(@FK il % TC< 100°C) , AFLR IPM (M2 40547, FoIbah i B BR i
£ Tj(ave)=125C (@ Tc=100"C) LK.
FEHI#84 Control Part
k= ZH %1 BUEE | AL
Symbol Parameter Condition Ratings Units
vV Pt rL YR L Vc-COM 2 [i] 20 v
cc Control Supply Voltage Applied between VCC and COM
V. R EENES Vg-Vs Z ] 20 v
5 High-side Bias Voltage Applied between VB and VS
LD N EREiNES VIN-COM 2 [f]
Vin Input Signal Voltage Applied between VIN and COM 0.3-VCCr03 |V
Ak L Vo -COM 2 ] _
Veo Function Supply Voltage Applied between VFO and COM 0.3-VCC+0.3 |V
Ll R HE Vsc -COM 2 [i] _
Vsc Current Sensing Input Voltage Applied between VSC and COM 03-VCC+0.3 |V
SiERBETREERLZE
H‘&j_(: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 3/14
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A8 E2$HE% Bootstrap Diode Part

05 ZH oA WUEE | AL
Symbol Parameter Condition Ratings Units
S [ He
VRRMB Control Supply Voltage / 600 v
BARYE Total System
R ZH oA WUEE | AL
Symbol Parameter Condition Ratings | Units
S e L L TR
PN(PROT) -p 9 p“mlt pply voltag E‘EEET&, <2Us
T bl WA 40-150 | ©
! Operating Junction Temperature ©
R FE AR TARIRE .
Te Module shell temperature ) -20~100 ¢
T AE R R e 5 .
Tsto Storage Temperature TC=25%C -40~125 c
) % Sl BRI R
STt 60Hz, IE5%, AC1Jboh, HEEEHFIBAE
Viso - 60Hz, Sinusoidal,AC 1 min,between pins and 1500 \%
Isolation Voltage .
heat-sink plate

HVE 10 IPM IR G BORFUE LSRN 150 T(@F IR TC< 100°C). 4R, A T HifR IPM i

EF Tj(av) < 125°C (@R HIE Te < 100°C).

Note 1:

—

17

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

24z, GEINIR

The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100°C).

s 28 i HAYE LK
Rth(j-c) EES DA EA GANGBT 6.0 T/W
B/ 2 BT RMEE (T MlES, ZWE S,
Note 2: For the measurement point of shell temperature (TC), see Figure 5
RASARME (Tj=25°C, FRelRRizk i)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAEERS) Inverter Part
i 5 z % * BME | BEME | BANE | B
Vce(san) A2 HM - B A 8] R AR R Vce=Vps=15 Ic=6A, T)=25C, - 19 2.6
\%
Collector - emitter saturation voltage | V., Vin=3V | | =6A, T;=125T, - 20 .
FRDIE[A] H &
VE Vin=0V, Ic=-6A - 2.0 2.6 \%
FRD Forward voltage
B HEURI- RO A ) S FEL
Ices ) Vee=Vces ,Vin=0V - - 1 mA
Collector emitter leakage current
ton - 600 - nS
tcon - 270 - nS
VpN =300V, VCC = VBS =15V, IC
toff o - 500 - nsS
TFIRH 8] =6 A
Tcoff - 90 - nS
SilililERB S RIDER RS
fRAS: 202607A JILIN SINO-MICROELECTROMNICS ©O.LTD 4/14
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trr VIN =05 V, @‘[ﬁﬁﬁ 130 nS
Eon (73 - 350 - uJ
Eo|:|: = 100 - ud
F#VE 3: ton Ml torr BLE IR IC HIIEIR . BIFRMERAE IR FAT TS, AFK PCB MELA LM RE. HSHH
4 T IR E] 2 3o
NOTE 3: ton and tore include the propagation delay time of the internal drive IC. Listed values are measured at the
laboratory test condition, and they can be different according to the field applcations due to the effect of different
printed circuit boards and wirings. Please see Fig 4 for the switching time definition.
#ZEHIEE4 Control Part
w5 ZH 1 B/ ME | MRS | B R AR | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vi A LR .
locc Quies((;(a:n?q}Vc;E S/}l;L | Vvee=15v Vee-COM [ - - 1 mA
PPy VIN=5V Applied between Vcc and COM
Current
; VB(U)-U, VB(V)-V, VB(W)-W 2
VBS #s Hii ) ) ) (W)W 2
loB Quiescent VBs Supply VbB=15V " - - 500 uA
Current VIN=5V Applied between VB(U)-U,
VB(V)-V, VB(W)-W
. AL H S
/R . . .
UVeeo {E&_ﬂ\J/\E{%%F Vcc Under-Voltage Protection Detection Level 72 82 92 v
Low-Side Under-Voltage p=y T
Vccr Protection ) . 2 10.2 \%
UVee Vcc Under-Voltage Protection Reset Level 80 o 0
. AL H S
VBsD =AN/R : . 7. . . Y,
UVes . 'j_MAE%*F VBS Under-Voltage Protection Detection Level 0 80 9.0
High-Side Under-Voltage 5 T
Protecti . . .
UVBsk rotection VBS Under-Voltage Protection Reset Level 75 85 95 v
VFOH VSC=0V, /FO Circuit: 10K to 5V pull-u 4.0 - -
e 1 P T pri-ip
Fault Out Volt
VFoL ault Lut Voltage VSC=1V, /FO Circuit: 10K to 5V pull-up - - o5 | Vv
A=Y 3 vih 2 [RE
Tro E&]ﬂ;{ﬁ K%Hﬂ({tlj J'_'uE _ 20 - - us
Fault output pulse width
REL B B o) ) 1L
VD | Short—Circuit Trip Level ) 038 | 044 ] 050 1V
VIH AT B L AT, JIfE VIN 5 COM Z[H] . 26 3.0 Vv
ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM ' '
VIL NS PR A B BHALHSE, IN7E VIN 5 COM 2 8 08 16 i Vv
OFF Threshold Voltage Logic Low Level, Applied between VIN and COM ' '
HVIC I ks I H L VDD=VBS=15V,T=25C - 825 - uA
IFo_T |HVIC Temperature Sensing
Current Output VDD=VBS=15V,T=75C - 207.5 -
HVIC i S A4t H LA 25°C, @il 10K Q HFH FHL % 5V ) 418 ) v
v HVIC Temperature Sensing Tc=25°C, 10K to 5V Pull-up )
ot Voltage Output WL 25°C, i 10K Q B FRLE 5V )63
%VE 4 remark 4 Tc=75°C, 10K to 5V Pull-up '
Lk DLy 3 T2
Vesor fERER T S AL SDx—COM . - 2.6 Vv
Shut—down Reset level
Vesop 15 B % 7 BB PR SDx-COM 0.8 - - v
SilililERB S RIDER RS
H—&z’g: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 5/14




Jir)

SPE06S60B-CH

Shut—down Detection level

Resp

256 AR PRy rL
Bsd resistance

100

ohm

HVE 4: VOT S th 2k i 22 & 6.1, K 6.2 M2k 2 L) 10KQ E+i i FHZE 5V FLL 4.7 KQ Ed7 s Z 3.3V R4S 5.

Note 4: Please refer to figure6.1 for the VOT output characteristic curve. The curve in Figure6.2 shows the test results of 10 KQ

pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3.3V.
R TE%M Recommended Operating Conditions

05 ZH =) /M | B | B K AE | #AE
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
CER/GENES P-N 2 [d]
Ve Supply Voltage Applied between P and N i 300 400 v
a1 Pl Y LT VCce-COM 2 [
Vee Control Supply Voltage Applied between VCC and COM 135 150 165 v
e 42 ) L L V-V 2 [H]
Ves High-Side Bias Voltage Applied between VB and VS 135 ) 150 | 185 |V
NI A
VIN(ON . . - V \%
(ON) Input ON Threshold Voltage VIN-COM 2 [d] 30 cc
VIN(OFF) A N 5% 1A 4 RS Applied between VIN and COM 0 i 0.6 Vv
Input OFF Threshold Voltage
BEIX B [A] .
= =13.5~16. i< . - -
s Blanking Time for Preventing Arm-Shor Vec=Ves=13.5-16.5V, Ti=<150°C 10 us
WM B /NN 5 ki 9 ON 07 - - us
Minimum input signal pulse width OFF 0.7 - - us
= 7 322
FPWM PWM FEIE Ti<150°C - 15 - | KHz
PWM Switching Frequency
100%Ilc 100%lc
trr o
VcE Ic Ic A Vce
)
—
ViN VIN
) ton — > - >
tcion) torF - >
OFF
VIN(ON) 10%lc 90%le  10%VCE 1O%VCEC{ } 10%lc
(a) TF K (b) el
B 4: FFRmFEE X
Fig 4: Switching Time Definition
Sl ERBEFRNERIE
H—&z’g: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 6/14
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=
I\ \I\

TCHBE

5.400mm

IGBT

Iy (mA), Temperature-Sensing

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

fRAS: 202607A

03

0.1

=

B 5: FE Tc M A

Fig 5: Case Temperature Measurement

L

/

/

50

75 100

T (°C), HVIC TEMPERATURE

6. 1: HVIC & BEAS % H 45 % —FR Ui B 2%

Fig 6.1: Curves of HVIC Temperature—Current Output

T~

I

=5V pull_up «

ith TOK

T~

g

=== 3.3V pull_up|

with 4.7K

T~

o 15 1

T (°C), HVIC TEMPERATURE
A 6.2: HVIC BERNHHEE —BHEME

Fig 6.2: Curves of HVIC Temperature Detection—voltage Output

0 7.

5 100

a5l 1 a1 BB = Bz 16 =R 2. 5l

JILIN SINO-MICROELECTRONICS CO, . LTD

125

7/14




Jir)

SPE06S60B-CH

R ThEERT F B Time Charts of Protective Function

waswa | | [ ][]

Circuit State

Protection RESET SET| RESET| |

UV A

Control | U m
Supply Voltage \/
g | a2

ET é |a6|

Output Current l [\/\ I|| )
A

.
Fault Output Signal :
— —4

B 7 REGRS B (&)

Fig 7: Undervoltage protection sequence diagram (low side)

al ;A EJb: R ETHE UVeer, 24 T — MG 5 BRI BTG TAF,
al : Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when next

input is applied.
a2: IEHIE47: IGBT JFJaJfhn#k i,
a2: Normal operation: IGBT turns on and loads current.
a3: KJEATIM A (UVeep) o
a3: Undervoltage detection point (UV¢cp).
ad: ANERANRH 4GS, IGBT #2&KMIRE.
ad: No matter what signal is input, the IGBT is off.
ab: ifEA T A .
a5: Fault output is on.
ab: KRJIEMKE (UVccr)-
a6: Undervoltage recovery (UVccr).
a7: IEWIEAT: IGBT ‘il I n#k iR -
a7: Normal operation: IGBT is turned on and load current is loaded.

Sl e B FRIGERLE
H‘&z'_(: 202607A JILIN SINO-MICROELECTRONICS CO, . LTD
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(6

Input Signal J

7

i

Protection

RESET

«

77

SET

Circuit State

UVBSR

RESET]

b1
Control

Supply Voltage

UVBSD

e b4
Output Current /\/\ /\/\
: 5

High-level (no fault output) «

Ny

"bs

M

Fault Output Signal

B 8: RERYE B (R

4

Fig 8: Undervoltage protection sequence diagram (High side)

bl: ML EJt: Bz EFRBIRIEWE £ 2T — AN RIEME ST BN 2/ R 3hig 17 .
bl: 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 : IEHIZ4T: IGBT Sl H hn#k f 2 H it

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

b3 : KIEHKM (UVesp)-

b3: Undervoltage detection (UVgsp).
b4 : NERNRMT 4GS, IGBT #2&KHPIRE
b4: No matter what signal is input, IGBT is off.

b5 : KIEMKE (UVesr)-

b5: Undervoltage recovery (UVgsg)o .
b6 : IEH BT IGBT Sl H A S H A -

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

HIN

LIN

HO

LO

CSC

FO

In

=

-

l

Activated by next input

Soft Off |

In

after fault clear

Smajt Turn—off

Over—Current
Detection

— ™\

No Output

B 9: EHAIHF

Fig 9: Fault—Out Function by Over Current Protection

fRAS: 202607A

SillEREFRIOERAE
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HIN & A5 5

HIN : High—side Input Signal
LIN @ &AL 5

LIN : Low—side Input Signal
HO : i th 5

HO : High—Side Output Signal
LO : {4 5 5 s

LO : Low—Side Output Signal
CSC ==

CSC : Over Current Detection Input
IFO: i ps e A5 5

/FO : Fault Out Function

HIN

w | !

Activated by nesjt

No Output input after fault Smart
-
HO clear \ Turn—off
/Sol Off
LO | —_\
CSC

/SD,  External —
shutdown input

10. SHERSRMTTRERT
Figur10. Shutdown Input Function by External Command
HIN & s A S 5
HIN : High—side Input Signal
LIN : NG 5
LIN : Low—side Input Signal
HO : w55
HO : High—Side Output Signal
LO : fifu (5 5
LO : Low—Side Output Signal
CSC it ilifE 55
CSC : Over Current Detection Input
ISDX: AR R A A5 5
/SDx : Shutdown Input Function

Sl e B FRIGERLE
H‘&z'_(: 202607A JILIN SINO-MICROELECTRONICS CO, . LTD 10/14
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M HE Application Circuit

UH

uL

UH

uL

NOIN

ADC
FO

UH

UL

CoMm

o

C6 |Coc

+15V
LxL ve |
P
C2| D1 Ca vee
- HIN
R5
- LIN
RSCS __LS c2 com vs — |
U /FO,/SD,VTS
CIN
coMm Nx ‘[
Cl
ﬁj@
VB (l
P
VCC
- HIN
R5
— LIN
R5 JQ c2 —
C5_L IG5 |_ com VS
U /FO,/SD,VTS
CIN
5Vik3.3V N
CcoM %
Rro
I rr Icro C1
I I FS
VB (l
VCC P
Cc2 :E
= HIN
R5
- . LIN
R5 —
COM vs
Cc5_1 IC5 /FO,/SD,VTS
-’V CIN
J=_ COM

“

Bl 11: LN A e B

Fig 11: Example of Application Circuit

#E 4 AR IR ES AR YE PWM I, LL 15kHz IR NFI: Cl= 4.7uF, C2=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: C1=4.7uF, C2=0.1uF.

ik 5: MEBUREA AR MCU Hiriin 2 [N RC ZH8r#, W R5. C5, BiilL T A 5 S KA.

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.

RRA: 202607A
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FUE 6: MAIRBN ARG 1C WABEERA —> 500K (B {E) Mo pH 9Bt R AR BE,  FAAT LR W] e R
LM RC ERMAMEN, FUWH IR NG T FIIT B AT IR 4 B EE .

NOTE 6: Input drive is High-Active type. There is a 500kQ(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.

#E T TR E LR HVIC, HEHIGFAT S CPU WP ERANE, N EATM ok a8 & 4550 5 .

NOTE 7: Thanks for HVIC inside modules, direct coupling to MCU without any opto-coupler or transformer isolation is
possible.

FUE 8: [ ASHLER SN B VS i

NOTE 8: Bootstrap negative electrodes should be connected to VS terminals directly and separated from the main output
wires.

ik 9: TRAFERIE R4 C3 RIS () BUd WL IAE 1~2uS. SK TN [R] AT B BE 45 10 4R AN 7] 1M 2 /A7 B A2 4k . @230 R4
C3 ik #H/INAZ%, IRMEIAMEIAY,

NOTE 9: The time constant R4, C3 of the protection circuit should be selected in the range of 1.0-2ps. SC interrupting time
might vary with the wiring pattern. Tight tolerance, temp-compensated type is recommended for R4, C3.

#7E 10: P A AL B ATREISEIT IPM.

NOTE 10: All capacitors should be mounted as close to the terminals of the IPM as possible.

ik 11 N T B RS, ERE A S P&NL IR 5] L RS AT RE AT, HEFETE P&NL %1~ A %Y 0.1~0.22uF
i1 MLCC iAMDY L2 -

NOTE 11: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals should be as
short as possible. Generally, a 0.1-0.22uF snubber between the P-N1 terminals is recommended.

Sl e B FRIGERLE
H‘&z'_(: 202607A JILIN SINO-MICROELECTRONICS CO, . LTD 12/14




@@ SPE06S60B-CH

ShEET3EE Detailed Package Outline Drawings

B mm
i B A /% 0 I O
: ] e
3 3 2
=T 2 & = =
- 3.00+0.30 DJJ:::);:}D - ‘ %‘
g
2
12: SPE06S60B-CH #3:4MEE
Figl2: SPE06S60B-CH Package Outline Drawings
05 ERBIROEEZE
A : 202607A JILIN SINO-MICROELECTRONICS CO.,LTD 13/14




@@ SPE06S60B-CH

ABEI
Lo ARG T B PR 2 = 07 it B o N B AR B AR, TR R 5, T R i

AR

VSIS A F bR, A0 BERTE 5 A R AR R .

5 AT IS AN e P O A B RBUE (B, 15 0 R ML m St
AU UNA R AR A TS 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.

BREAN

ERIEREB FRIBBIRAH

AT ML FHARE ERATRYIE 99 5

ME%: 132013

MAL: 86-432-64678411

feH.:
R

86-432-64665812
www.hwdz.com.cn

CONTACT

JILI

N SINO-MICROELECTRONICS CO., LTD.

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

Post
Tel:

Fax:
Web

Code: 132013
86-432-64678411
86-432-64665812

Site: www.hwdz.com.cn
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