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Intelligent Power Module

SPE10S60H-A

DIP26-FP

FE ¥ MAIN CHARACTERISTICS
600V/10A 3 #HAHTIKF)
Vces 600V
lc 10A

Viso 1500V
Fi& APPLICATIONS
TeAML @® Washing machine
KL @® Fan motor
KR ® Water pump
€] @ Refrigerator
Jaal Tk S

600V/10A =AHWIAEZE, W EMKMFENEM-HEIEE IGBT.
SR ESFARL, FEAE 3.3V A 5V [ MCU.

WE R

WERERY S Ry S .

fififig ST Th A -

LI U RS DU A

FEATURES

600V/10A three-phase inverter with built-in low-loss trench.
gate-field stop IGBT.

Signal high level active, compatible with 3.3v and 5V MCU.
Built-in bootstrap diode.

Built-in undervoltage protection. Over current protectionn. fault output.

Shut-Down Input.
Constant current temperature detection output.

T #4155, ORDER MESSAGE

. 7= & {8 B Product information
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Order number - T B4 B i B %
Halogen—Free—Tube Halogen—Free—Reel Marking Package
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B i~ E & Module distribution diagram
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Fig 1: Internal circuit
ol _JoO
P

U, VSy (2

Ny

FLER MR A (Te) ﬂ

V.,VSy (4

Nv (5

W.VSy, (8)

«0]0 [ O
A 2: BEHRsHsmrsERE

Fig 2: Distribution of pin
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el ETRSS 3144 FR ElNEf:pa
Number Name Description
] b AR E IR T
DC input terminal of inverter
5 U VS U A% A0 U AH = 00 3RS (s B o 4t
e Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
3 N U 8 IGBT K5 i 7
v U phase lower arm IGBT emitter terminal
4 Vv Vs VAR H RN R v 0 B ) i L R
VSV Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
5 N VT IGBT K5k 1
v V phase lower arm IGBT emitter terminal
6 W. VS W R H T WA e 00 515 ) i . H s
P VOW Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
; N W HI N IGBT & & Wi 1
W W phase lower arm IGBT emitter terminal
AFLHYEEH GND
8 COM Common Supply Ground
kR, WOARRIA DG, iR
9 [FO, [SDW.VOT Fault Output, Shut—Down Input for W Phase, Temperature Output
10 cse TN R DR AP G A N 3 T
Shut Down Input for Over Current and Short Circuit Protection
1 v il R T
cew Control power terminal
12 N W A N 5SS 5w T
WL W phase lower arm control signal input terminal
13 N W AH BB 545 S5 A T
WH W phase upper arm control signal input terminal
14 VB W AH B IK 5 W R i T
w W phase upper arm drive power terminal
V AHEIA K]
15 /SDv Shut—Down Input for VV Phase
16 v Pt AL T
cev Control power terminal
17 N VAR A S T
VL V phase lower arm control signal input terminal
18 N VAR A S A\ i T
VH V phase upper arm control signal input terminal
19 VB VAR BX A Y T
v V phase upper arm drive power terminal
U ISR
20 /SDu Shut—Down Input for U Phase
o1 v 2l YR Sy
ceu Control power terminal
9 N U A B HIE 58 A T
ut U-phase lower arm control signal input terminal
03 N U A BB IS 5 %A T
UH U-phase upper arm control signal input terminal
AFLRYFIEH GND
24 COM Common Supply Ground
25 VB U AH B IR AN R T
V]

U-phase upper arm drive power terminal

JRA: 202601A

B 2.1 RS HThEEE LR

Fig 2.1: Pin function
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BRBEME (1= 25C, Bk

Absolute

Maximum Ratings (Tj= 257C,

WA 4> Inverter Part

Unless otherwise Specified)

e ZH M HUE (8 LA
Symbol Parameter Condition Ratings Units
LY LI LT P-NU, NV, NW 2 [d]
VeN 450 \
Power supply voltage Applied between P- NU, NV, NW
HIEABE CGRIRIED BT P-NU, NV, NW Z [d]
VeN(surge) ) ) ] 500 Vv
Power supply voltage (including surge)| Applied between P- NU, NV, NW
B IR - R SR AR 2 8] R
Vces 600 Vv
Collector emitter Voltage of Each IGBT]
SRR Te=25°C, 10
+lc
Each IGBT Current, Continuous Tc=100°C 5
R HR OEED Tc=25°C, k3N T 1ms
+lcp 20 A
Each IGBT Pulse Current, Peak TC=25C, Lessthan 1mS
SR TIHE Tc=25°C, MK
Pc 24 w
Maximum Power Dissipation Tc =25°C, Each IGBT
ShR (W23 1)
Ty -40~150 °C
Junction Temperature Note1
$&i#34> Control Part
5 ZH XA WUEME | B
Symbol Parameter Condition Ratings |Units
Vee Pt e YR L VCC-COM 2 [i] 20 Vv
Control Supply Voltage Applied between VCC and COM
Ves vy 0 ) P VB-VS Z i 20 Y
High-side Bias Voltage Applied between VB and VS
PN ERELNES VIN-COM = i]
Vin Input Signal Voltage Applied between VIN and COM -0.3~Vee+0.3 v
o R H P FO Ui PRI s A
Fault output current FO terminal sink current value ]
N \T‘Tl[ %“J Al» » N
Vsc Input VE(%l{tfzgj—eZ ﬁli iﬂflfijefl\t Edﬁe%ction Rl T CSC-COM Z i) -0.3~VD+0.3 \Y
. Applied between CSC-COM
terminal
Veo ey e BRI FO — COM i 03~VD+03 | Vv
Fault output voltage Applied between FO-COM . '
BANRYG Total System
=) ZH *M BUEME | B
Symbol Parameter Condition Ratings Units
AR LI R Veo=Ves=13.5V~16.5V, T,=125°C, k& &
VenERoT) Self-protecting power supply voltage 400 Vv
limit P, <2us
H = N=Nz=3
T T SRF ] 20100 | ©
Module shell temperature
|‘|,lr N=Ns=
T WA i . -40~125 C
Storage Temperature
Sl lEiREF RN EELE
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o 2T TR 60Hz, 1F5%, AC 1 7r%h, FEHAEMBEHEE
Viso T ° 60Hz, Sinusoidal,AC 1 min,between pins and 1500 vrms
Isolation Voltage |
heat-sink plate
2T n
o
T Mounting Torque IR M3 0.6 N.m

HTE 1 IPM Tt i lORUE S5 150° C(@RTHIRLEE TC< 100° C) . 4RI, J T HifR IPM 381744, AR E
T Tj(av) < 125° C (@R[HEE Te < 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)
#FH Thermal Resistance

5 ZH %At BUoE | AL
Symbol Parameter Condition Ratings |Units
Ring-oa 2 3] B B WAR s TR P SEANGBT 5.2 oW

Junction to Case Thermal resistance] Each IGBT ’
Ring-oF 2 3] B B WAR & TAR %A FISEAFRD 65 oW
Junction to Case Thermal resistance] Each FRD ’
HVE 20 RTHRMEEE (TC) MMES, S0IHE 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
AR (1j=25°C, KRIERERRIEH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA 4 Inverter Part
s 24 %A oM | MAME | BORME | BAL
Symbol Parameter Condition Min. Typ. Max. Unit
R HAR - S AR TR AL AR FE Vee=Ves=15V, | lc=10A, T,=25°C, - 15 2.1
Vcesan | Collector - emitter saturation = v
Vin=5v Ic=10A, T,=125°C, - 2.0 -
voltage
FRDIE [/ H [
VF Vin= 0V, IC=-10A, - 1.5 2 \Y
FRD Forward voltage
45 B - R S A T U LA
Ices Collector emitter leakage Vee=Vces - - 250 uA
current
v - Ven=400V, Vp=Vpe= 15V, Ic=10 - 310 -
TN | Fpsmi (43E3) PN o= Vos c
tcon) A - 70 -
fore Switching Times(Note 3) V=0V 5V, HEmE / ] 390 ] nS
toorm) Inductive Load ) 60 )
tr - 75 -

HTE 30 toy M ton BAEIREN IC PIHERIEIRI A, teoo) A1 teom /& IGBT [ Sk P45 & I IRRBKEN 414 T IHFF
KIE. A 3.
Note 3: ton and torrinclude the internal propagation delay time of the driver IC. tcon) and tcorr) are the switching times of the

IGBT itself driven by the internally given gate. See Figure 3 for details.
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FHIE 4 Control Part

=) ZH At e/ MA | SRR | B K AR | B
Symbol Parameter Condition Min. Typ. | Max. |Unit
loce VCC 45 s VCC=15V|[VCC-COM 2 [ 500 A

Quiescent VCC Supply CurrentVIN=0V |Applied between VCC and COM ) ) u
VBS A i VBS=15V VB(Q)-U, VB(V)-V, VB(W)-W 2 [g]
lass Quiescent VBS Supply Current|[VIN=0V Applied between VB(U)-U, ) ) 200 | uA
PRl VB(V)-V, VB(W)-W
VFOH R VSC=0V, /FO Circuit: 10K to 5V pull-up 4.2 - - y
VoL Fault Out Voltage VSC=1V, /FO Circuit: 10K to 5V pull-up ] ; 05
e i ik o ) 1L
ref Vec=15V
Vscren | oy - Gircuit Trip Level cc=15 040 | 045 | 0515 | V
N Rl
Uvcep ((SIIPNER ISR (SE)) ﬁ”%$ 12 | 122 | 132 | Y
: Detection Level
Low-Side Under-Voltage 5 T v
Uvccr Protection (Fig 5) Reset Level 11.8 12.8 13.5
- N & ) A
Uvesp I R AR (1] 6) ﬁ”%$ 9.8 108 | 18 | V
. . Detection Level
High-Side Under-Voltage pEy T v
Uvesr Protection (Fig 6) Reset Level 10.5 11.5 12.5
e A L T e g B
Tro Fault-Out Pulse Width 20 ) ) us
EEE R I (B 4) Tj=25C - 82.5 - uA
IFo_1 | Temperature Sensing Current
(note4) Tj=75C - 207.5 - uA
R R R HVICHELE=25°C, i6.8KQHHEI5V - 4.4 - \
VFo_T .
Temperature Sensing Voltage |/ 1oi we=75°C, |- 476 .8KQHLILHI5V - 3.6 - Vv
i e % T S P
VFSDR SDx-COM 1.7 2.2 2.5 \
Shut-down Reset level
8 665G Wi B A HL S
VFSDD SDx-COM 0.8 1.3 1.5 V
Shut-down Detection level
T A L E i T
ViH o HinfEVRICOMZ i) | 28 - - v
ON Threshold Voltage Logic high level
NN . Applied between
ERu NS AT i
Vi Vin-COM - - 0.8 Vv
OFF Threshold Voltage Logic low level
BSDFR it FBH
Resp - 100 - ohm
Built-in limiting resistance

A 4 IPM R R AR s S B B 4.2, B 4.2 42 L 6. 8KQ h FHBA A 5V FILL 4. 7 KQ Fhz B 2 3. 3V ik
%
Note 4: Please refer to figure 4.2 for the temperature output current characteristic curve of IPM. The curve in Figure 4.2
shows the test results of 6.8 KQ pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3.3V.
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WFETAESA Recommended Operating Conditions

kst ZH M w/AME | WRME | ORE | AL
Symbol Parameter Condition Min. Typ. Max. Unit
LY LI TINEPFINZ 7]
Ven - 300 400 \
Supply Voltage Between PandN
2 i) PV P M HENHEV el COMZ [i]
Vee 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
i1 i i . JINAEVe Vs 8
VBs 13.5 15.0 18.5 \%
High-Side Bias Voltage Between VB and Vs
dvec/dy, | FEHI FEVRIR S
-1 - 1 V/us
dves/dy Control power fluctuation| -
B ib AR EDEISEX I ] | Voc = Ves = 13.5~16.5V, Tj <150°C
tdead Blanking Time for 1.0 - - us
Preventing Arm—Short
NS BN E K
Pwin(on) Minimum On pulse width of| - 0.7 - -
input signal
-~ N2 PR us
NS T B/ R A K T
PwiNeoff) Minimum Off Pulse Width of| - 0.7 - -
Input Signal
PWM J 504 Tj <150°C
Frwm - - 20 KHz
PWM Switching Frequency
100%Ic 100%Ic
trr -
VcE /\ Ic Ic A VCE
—_— e e
e —
VIN o] VIN
~ ton e > = -
tciony torrF o
VIN(ON) 10%lc 90%lc  10%VCE m%VCéC(OFF) 10%lc
(a) I (b) Kl
B 3: FFREHEE X
Fig 3: Switching Time Definition
Sl EHBFRIOEELE
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ICEEHHIBER-EFEMLZE I-T curve of temperature output of IC

Vis(V),Temperature-Sensing

Irs (mA), Temperature-Sensing

JRA: 202601A

current(Pin 9)
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03 |

0.1

/

Bl 4.1: HVIC ¥ B illdar 5 B — F it ih 2%
Fig 4.1: Curves of HVIC Temperature—Current Output
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RPThEeRf F & Time Charts of Protective Function

i | | L 1

v ] F
Protection RESET SET| RESET

Circuit State i i
UVen : E

| | L
at | ~] /1%

Control 5 | W3 5
Supply Voltage 5 \5/ |
{ | a2 ;

l ad
Output Current 1 [\/\ [‘/\ ‘ [\/\ f\/\

4 A

5 |
Fault Output Signal .
— —

B 5. RIERY I FFE (&)

Fig 5: Undervoltage protection sequence diagram (low side)

al (HJEHE ETF: R ETHE UVeer, 24 N — MG 5 2K BT U6 TAF:

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

a2: IEHIE17: IGBT JFJa Hn#k fifi.

a2: Normal operation: IGBT turns on and loads current.

R S5 (UVeep) o

a3: Undervoltage detection point (UVccp).

ad: ANEWMANRH 4GS, IGBT #Z& KRS

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

a5 WFER TS

a5: Fault output is on.

RIEMKE (UVecr)o

a6: Undervoltage recovery (UVccr).

a7: 1IEWI21T: IGBT ‘S s i ii.

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

W

as:

N

ao:

Sl B FRIAERLEE
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L
Input Signal J L

&«

A

Protection RESET SET RESET
Circuit State

l"l\'IIIEIS R

b1 b5
Control L UVgeg

; b3i
Supply Voltage /

b2 b
b4 V
Output Current ' /\/\ M (\/\ /\/\
I(

A7
High—level (no fault output) &
h

Fault Output Signal
B 6: RIERI I FFE (BN
Fig 6: Undervoltage protection sequence diagram (High side)
bl MJEARE ETF: B R ETRRIRIERE S, T — D RIEAE S 8T AN/ 5 31T
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 : IEHIZAT: IGBT Tl I 0 & S 3 r it -
b2: Normal operation: IGBT is turned on and load current is applied.
b3 : KIEKM (UVesp).
b3: Undervoltage detection (UVasp).
b4 : NEANRAH 4GS, IGBT #E KR .
b4: No matter what signal is input, IGBT is off.
b5 : KIEMKE (UVesr)»
b5: Undervoltage recovery (UVasr)o .
b6 : 1EHIZAT: IGBT Tt I 0 & 51 3 F it -
b6: Normal operation: IGBT is turned on and load current is applied.

HIN A
LIN j [_
HO Smaft Turn—off

Activated by next input

Soft Off . after fault clear
LO

Over—Current =i ‘\ ]

Detection - No Output

CsC

IFO

B 7. SRBSNF
Fig 7: Fault—Out Function by Over Current Protection

Sl B FRIAERLEE
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Jir)

SPE10S60H-A

SINREA YN EREE

HIN : High—side Input Signal
LIN : (&M AAE 5

LIN : Low—side Input Signal
HO : il 55

HO : High—Side Output Signal
LO : R4y 555

LO : Low—Side Output Signal
CSC LTl 55

CSC : Over Current Detection Input
[FO: b i (5 5

/FO : Fault Out Function

HIN
LIN

Activated by next

Qutput input after fault Smart

clear Tl * Turn-off

HO
Soft Off
_\/

LO
Cse

/SD,  External —_—

shutdown input

B 8. SMERKBTIIRER

Figur8. Shutdown Input Function by External Command

HIN : A 5

HIN : High—side Input Signal
LIN : (&I AAE 5

LIN : Low—side Input Signal
HO : il 55

HO : High—Side Output Signal
LO : R4y 555

LO : Low—Side Output Signal
CSC LTl 55

CSC : Over Current Detection Input
/SDx: AN R WS 5

/SDx : Shutdown Input Function

JRA: 202601A
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i N #2 O B % Input/output interface circuit

5 W Line (MCU or Control power)

IPM
Aol o I s, BN e, IN
Aoy iy N, BN L N
MCU s [ FO, 50w,V re
VW + J_
- - coM

B 9. #HFFHIMCU I/0 B THEK

Figure 9: Recommended MCU input and output interface circuit

#VE 5: BT PWM RO HIT7 2O SRR N A ) BT S 2R BR AR K BT, RC AT e 224k
Note 5 : Due to the PWM control method and the impedance of the actual application circuit and the

impedance of the circuit board, RC decoupling may change.

M H % Application Circuit

BS C BS
wo TTT j P E
: vB
RS, Lingur) - HO——
-
U, Vsu L1
[ IN(UL) LIN - L~
1 el VDD
(ps.'J_(ps /SDU SDU LO—{
cBs CBSC COM coMm Nu
=
Lo L
T VB(Y)
ve
Y IN(VH) Ho—
(ating VA v HIN Vi S L~ ol Vel ¥
. N o)
[ ot VL v i NOL) LN vs| = M = =
VDD
1 VDD
CpsT T Cps
/SDV —
J /SDV Lo
MCU = CBs___CBS oM i
5V T T YT
3 VBW) Vi
£s
A RS
(Cating W8 HOVH) HIN Ho—i%—lr
- 3 RS, IN(WL)
(Tating LIN
BT M W, Vsw A"
) M0 VoD Vs =
/- RF FO./SDW. Vot
\ Fault FO,/ISDW Vits
\ 'nsv CSC cse Lo—
K EE Losc COM N N
= T— coMm L/ A
(A N1
Rsw
ki
EF S EREE ON thzt
Wi

B 10: SaZ7 N R R R A
Fig 10: Example of Application Circuit
#HE 6: KT IR EEZHE 1
Note 6: Refer to figure 1 for pin location.

ik TR, A AR NS T e

Sl B FRIAERLEE
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Note 7:To avoid malfunction, the wiring of each input should be as short as possible

Ik 8NP IR R, PN Z (A N — S AR B 2 A (0.1uF~0.22uF) A HEL TR B,

Note 8:To prevent surge destruction, it is recommended to add a high-frequency non inductive smoothing capacitor (0.1uF~
0.22uF) between PN, and the wiring of the capacitor should be as short as possible.

#E OMANE SRR TAR, 7E HVIC SIS 1 A s 4 — A F B SRR, @AM A w3 0 RC 8 H
HRBT IERNE SR -

Note 9: The high level of the input signal is effective, and a pull-down resistor is connected to the ground at the input terminals
of eachchannel of HVIC; It is suggested to add RC filter circuit at the input terminals to prevent input signal oscillation.

ik 10: P A A AL B R AT BER SR IPM.

Note 10: Position all capacitors as close to IPM as possible.

ok 11 AR L R BOE AR — A A, B R

Note 11:The control ground wire and power ground wire shall be connected at one point, and the wiring shall be as short as
possible;

Uk 12 ARG R LR, TIE RN R R AR 1.5~2us JEE A A RE Al CSCLIFIIT RF A1 CSC J 34 4 4 # N R B4
RF $325 B 530 73 It F P 5

Note 12:In the short—circuit current protection circuit, please select the RF CSC time constant in the range 1.5 ~ 2us,At the
same time, the wiring around RF and CSC shall be as short as possible, and RF wiring shall be close to shunt resistance;

#VE 13./FO,/SD IHELIR W] KL .

Note 13:/FO and /SD must be connected as short as possible.

7= e AU

A FAF Min. Typ. Max. LR v
FHEE -50 100 Hm
ZHEHEE [E FEHRET - M3 0.7 Nm 0.5 0.6 0.7 N'm

1

.‘;a—ﬂ \
——— & (-)
S
ra» Al Vo
4 Ly

O I

B 11 A

Sl B FRIAERLEE
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n
@@ SPE10S60H-A

BB R R RERFHR

Heat Sink

290
3.10

A B

B 12-1 7=l 22 50 R~
i IPM BRI, ES R E 1122 #EERINE T . aoinfE AR, AR SEOS F R e 4k,

il
2 HrE: 1> 2
BAITRE 241
R
MIr EHERNR KB EEER
20-30%

Bl 12-2 77 Bk RT
Bl 123 B AR R PR BRI AL S, DRAIEBCH T RICHBE RSB E 10um LK, BRIl 8T
WA (BN 0 & +100pum 2 (8], GRS RIAMTE, SRS IPM Z a2 HBLER, &g
HCR TR, R VIHEZR+100pm FKAITE, IPM 235K, SEAIRLALGIER 2 HDTFH.
N R, EU S EER RRT L, 5 RR A RIFSHAEREDI+S0um A A5 ECRVEEAR .

ShEHN A

B R B R IR DX A
AN~
Vi

aaa8600030a038 8 7 0

T

B 12-3 e TR A

Sl lEiREF RN EELE
ﬁ)izig: 202601A JILIN SIND-MICROELECTRONICS CO. . LTD 14/16




T.

SPE10S60H-A

AR EEE Detailed Package Outline Drawings

gz, mm
Sin
18-MAX0.80 160 $3
5.2.6040.3 18-0.5040.10 i K ?‘,0 g
170 12-1.340.3 L70 - 2
0.50 1. lfoes0 T i
? R el - F%
- Bt
: (] : al 3 5
o ) i IR = A A 9
t 1 . g l.Q
| o
g 14.300.30 14.3040.30 g ~EREN =
n 22-1.340.3=28.60 bal & 1( \m"”‘
3.0040.20
32.0040.30
o Dl o alal g lalale )~ : e 1
= @ﬂﬂd ] @Du bt 13.0040.30 14.3040.30 2=
® : ®
& ! . F
9 - -———-—-—-—%— ————————— -— PRGH 14 g
3 |
t 0.50 1304030 | [ ‘I»?,g
3.00 JE R S .0
w | H OB B H d 2.6040.30
7-0.6040.10
29.000.20 | EMAXTO
& 11: SPE10S60H-A 334 EE
Fig 11: SPE10S60H-A Package Outline Drawings
SiRERBEIRIOEERLE
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EEEW

1.

ARG T A A IR A F P S B B N B A A, TR AT X, I IERHE S A
m%SE.

2. VSERHEINE AR ER, WA SRS A m AR

3. FEHLER WIS A B A R A B RBUE AR, 15 W R L T SR

4. KU B AR A 7 A5 Fi

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

EIRERER TR AR E]

AF M FHARE ERTTRYIE 99 5

tigw: 132013

EHL: 86-432-64678411
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