» EREThHRBR(IPM)
@® Intelligent Power Module

SPE10S60H-A

FES¥ MAIN CHARACTERISTICS
600V/10A 3 HHAMIRZ)
Vces 600V
Ic 10A
Vico 1500V
Fii& APPLICATIONS
® Xl ® Fan motor
® KK @ \Water pump
® IKAH @ Refrigerator
FE R

® 600V/10A —AHMIAELE, W EMMFELEM-HEIEE IGBT.
® (S5 mH PR, A 3.3V Al 5V 1 MCU.

® WE A% M.

® WENRIEMRY . LMy . iRy .

® [HREXIIThRE.

© TE IR A M

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 protection. Over temperature protection.
Shut-Down Input.
Constant current temperature detection output.

iT #4125 ORDER MESSAGE

\ 7= W 1§ B Product information
Tk KB — i :
Order number Tl - 76 B9 T 2] i ES I
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0892 SPE10S60H-A N/A SPE10S60H-A DIP26-FP
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A~ B Module distribution diagram
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Fig 1: Internal circuit
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Fig 2: Distribution of pin
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SIS | SRR E1i: Eizipa
Number Name Description
1 P AR S R A I T
DC input terminal of inverter
) U Vs, Uy 1O 0 i L o
' Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
Z . U A T IGBT RATHORT .
U phase lower arm IGBT emitter terminal
4 V. VS, Vﬁﬁ&ﬁVﬁ%W%@ﬁﬁ%Eﬂ o N
' Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
- “ VHITH IGBT RATHLHT |
V phase lower arm IGBT emitter terminal
] Wovs, | WL W AT NI R S
’ Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
, N W HI T IGBT RATHLH T _
W phase lower arm IGBT emitter terminal
AR GND
8 COM Common Supply Ground
MR, WA N DG A, R A
9 [FO, [SDW,VOT Fault Output, Shut-Down Input for W Phase, Temperature Output
0 cse SRV B (07K L N T o _
Shut Down Input for Over Current and Short Circuit Protection
1 Veow s ) PR YR S _
Control power terminal
1 N, Wngﬁﬂé%%A%¥. . .
W phase lower arm control signal input terminal
13 N W H BB S 5 4 A i T o _
W phase upper arm control signal input terminal
1 VBu Wﬁi%%@%ﬁﬁ% _
W phase upper arm drive power terminal
V AR IR 4]
15 /SDv Shut-Down Input for V Phase
16 Veoy 2] L YR _
Control power terminal
17 Ny, Vﬁ?%%ﬂ%%mAﬁ%_ _ _
V phase lower arm control signal input terminal
18 N Vﬁi%%ﬂ%%mAﬁ%_ _ _
V phase upper arm control signal input terminal
19 VB, Vﬁi%%%%ﬁﬁ?
V phase upper arm drive power terminal
U AHH AR P
20 /SDy Shut-Down Input for U Phase
21 Veou st L 1 _
Control power terminal
- NuL UM T EERIES @AY _
U-phase lower arm control signal input terminal
23 Now UM EEERES AR Y _
U-phase upper arm control signal input terminal
AL EEM GND
24 COM Common Supply Ground
- VB, U AH B B ) R Y

U-phase upper arm drive power terminal

fRAS: 202508A

B 3. G HThREE R

Fig 3: Pin function
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BABUEE (1= 25°C, BRARERRID

Absolute Maximum Ratings

WAZER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

05 ZH M BEH Li¥s
Symbol Parameter Condition Ratings Units
FEL Y FEL MHAT P-NU, NV, NW 2 i
Ven 450 \Y
Power supply voltage Applied between P- NU, NV, NW
IR (BRI MHHT P-NU, NV, NW ]
VPN(Surge) . . . 500 \%
Power supply voltage (including surge) Applied between P- NU, NV, NW
BRI - R AR 2 [A] LR
Vces - 600 Vv
Collector emitter Voltage of Each IGBT]
B HUR IR Te= 25°C, 10
+lc
Each IGBT Current, Continuous Tc=100°C 5
SRR (IEAED Tc= 25°C, fikmtse /N T 1ms
+lcp 20 A
Each IGBT Pulse Current, Peak TC=25C, Lessthan 1mS
R TG Tc=25°C, Hifik
Pc 26 w
Maximum Power Dissipation Tc =25°C, Each IGBT
ghi (W47 1)
T, -40~150 °C
Junction Temperature Notel
#%)# 4 Control Part
iR ZH A WOEME | B
Symbol Parameter Condition Ratings |Units
Vee s ] LR PR VCC-COM Z ] 20 v
Control Supply Voltage Applied between VCC and COM
Vas e 42 ) P VB-VS ZJd] 20 v
High-side Bias Voltage Applied between VB and VS
MAETHE VIN-COM 2 &
Vin Input Signal Voltage Applied between VIN and COM 03-Vect03 |V
BANNRYG Total System
05 ZH At BUEM | AL
Symbol Parameter Condition Ratings |Units
R ORI L UL P R Vee=Ves=13.5V~16.5V, T,=125°C, JL&
Venprom Self-protecting power supply voltage 400 \V;
limit , <2us
= NE]
T. ECE R ] 20-100 | <
Module shell temperature
|‘[,l» vE
Tsre AT - -40~125 C
Storage Temperature
s 60Hz, 1E3%, AC 1 73%8h, EHEEMRHFAL
AT R , : ; X
Viso . 60Hz, Sinusoidal,AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate
P oy
o
T Mounting Torque AR M3 0.6 N.m

£ 1 IPM IO Ao KHE IR N 150° C(@RHIRE TC<S 100° C) . 4R, N T Wi IPM 8
T+ Tj(av)

A :

<

~

<

~

125° C (@RMILE Tc

100° C).

.

17
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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 Tjlav) < 125° C (@surface temperature TC< 100° C)
#PH Thermal Resistance

s ZH At BUEME | AT
Symbol Parameter Condition Ratings |Units
LEF HNE WAR S TAR A PRI EANGBT ]
RiG9e  |3nction to Case Thermal resistance 48 cw
Each IGBT
el G A ] ARG LA R I EEAFRD .
RiGoF  |3unction to Case Thermal resistance 6.0 cw
Each FRD
FVE 2 RTFAMREE (TO MlES, K 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
AR (1j=25°C, BRaARRRTR )
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAFER 4 Inverter Part
s ZH V- Yas woME | AME | mORME | B
Symbol Parameter Condition Min. Typ. Max. Unit
AR HAR - SR AR T AL R FL Vee=Ves=15V, | 1c=10A, T;=25°C, - 1.6 2.2
Vcesan | Collector - emitter saturation - v
ViN=5V Ic=10A, T;=125°C, - 2.0 -
voltage
FRDIE 7] B
Ve Vin= 0V, IC=-10A, - 1.6 2.2 \
FRD Forward voltage
A FEA - R B I D s R
Ices Collector emitter leakage Vce=Vces - - 250 uA
current
ton VPN: 300 V, VD: VDB: 15 V, |C:10 - 310 -
tcon) A - 70 _
FFoRmTA] (33D |
forr Vin=0V o5V, HUEGE / ; 360 - ns
teorr | Switching Times(Note 3) Inductive Load i 70 i
tr - 80 -

#E 3 tor A tore BIEIRZN 1C WEERIEERE.  tecow) F teorm & IGBT Lk AL & I IHLIKEN 24 T (FF
KIS TE . WK 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.

SiiERBFROERAE
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® SPE10S60H-A
| # 4 Control Part

fie= ZH ELas s/ MA | BURAA | B R AE | B
Symbol Parameter Condition Min. Typ. | Max. |Unit
H/ jS Nry s
| Quie\égeitﬁiééﬁ éILLJ y |CCE1SV VCC-COM I 500 | uA
Qce PPY " ViN=sv Applied between VCC and COM ) ) u
Current
. VB(U)-U, VB(V)-V, VB(W)-W X
VBS # s i o [VBO) V) W)W
I Quiescent VBS Suppl VBS=15v [l 200 A
Q8 e PPY " ViN=ov  |Applied between VB(U)-U, ; ; u
VB(V)-V, VBW)-W
VFOH Eﬂzl‘ﬁiﬁﬁﬂj EEJJIL VSC=0V, /FO Circuit: 6.8K to 5V pu”-up 4.2 - - v
VFoL Fault Out Voltage VSC=1V, /FO Circuit: 6.8K to 5V pull-up ] ] 05
R kT L
ref Vee=15V V
Ve | Short-Circuit Trip Level co=15 0401 0451 051
N ] B SF
Uveeo R AR 47 (18] 5) Dejtf;ctfon Level 112 122 132 V
Low-Side Under-Voltage o T
Uvccr Protection (Fig 5) " 11.8 12.8 135 v
Reset Level
. SN ST
Uvesp ARSI () ﬁ” ¥ 9.8 108 | 118 Y
. . Detection Level
High-Side Under-Voltage EITED
Uvesw Protection (Fig 6) " 105 | 115 125 | Y
Reset Level
i e A L et 6
Tro Fault-Out Pulse Width 20 ] © | S
5L BE i P Tj=25°C - 82.5 - uA
IFo Fault current
Temperature Sensing (note4) Tj=75°C - 207.5 - uA
A PP HVICHR#=25°C, F416.8KQH1[HF|5V - 418 - \
Tro Fault Voltage
Temperature Sensing HVICi& & =75°C, F$i6.8KQHHZ|5V - 2.93 - \%
{5 e T B A0 HL T
VEsSbr SDx-COM 1.7 2.2 25 \Y;
Shut-down Reset level
{5 i D 1) 1 L R
VEspD SDx-COM 0.8 1.3 15 \Y;
Shut-down Detection level
S0 o L ot e
Vin o N EVinFICOM . ] - - 25 |V
ON Threshold Voltage Logic high level
o . Applied between
KT 8 FL & BT )
ViL Vin-COM 0.8 - - \%
OFF Threshold Voltage Logic low level

FUE 4 IPM MIELER R i 2 iE 25 1 4.2, B 4.2 k2L 6. 8KQ i HFH %S 5V FILL 4. 7 KQ R s PH A 3. 3V PR
4
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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e TV/E%/HE Recommended Operating Conditions

k= ZH %A MA | BURME | BOKAE | B
Symbol Parameter Condition Min. Typ. Max. Unit
LI A JitEIITEPFINZ (8]
Ven - 300 400 \Y
Supply Voltage Between PandN
P LR L R RV ccFil COMZ [
Vce 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
e i g . i IAEVe IV Z [A]
Vas 13.5 15.0 16.5 \
High-Side Bias Voltage Between Ve and Vs
dvceld, 2 ) L R B
) - -1 - 1 V/us
dves/d: Control power fluctuation
B LA R 3 ) B DX T [
tdead Blanking Time for Vee = Ves =135 ~16.5V, Tj <150°C 1.0 - - us
Preventing Arm—Short
NG 5 5/ T Bk g
Pwineon Minimum On pulse width of] 0.7 - -
input signal
-~ e o us
PN 3 = AN i
Pwinoff) Minimum Off Pulse Width of] 0.7 - -
Input Signal )
PWM JF A
Fpwm Tj <150°C - - 20 KHz
PWM Switching Frequency
100%lc 100%lc
trr >
VCE Ic lc A Vce
N—
VIN VIN
i ton - > - >
tc(on) torr - =
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC(OFF) 10%lc
(@) I (b) Jlifi
& 3: JFREtE]E X
Fig 3: Switching Time Definition
SHERBIRHGRAE
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IC BB ER-BEMLL |I-T curve of temperature output of IC

0.5
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v
Z o1 /
0

0 25 50 75 100 125
T (°C), HVIC TEMPERATURE

B 4.1: HVIC iR BEA % HIRE —H AR
Fig 4.1: Curves of HVIC Temperature—Current Output

\ | —f— 5V pull_up With 10K
\ e 3 3V pull_up|with 4,7K

P~

"

Vg (V). Temperature-Sensing

0 25 50 75 100 125

T (°C). HVIC TEMPERATURE

B 4.2: HVIC BRI HEE — B E 2R

Fig 4.2: Curves of HVIC Temperature detection—voltage curve
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R ThEER FF I Time Charts of Protective Function

al

al :

az:
az:
a3:
a3:
a4:
a4.
a5:
ab5:
ab:
ab:
ar:
ar:

Input Signal J

—_— «
P

Protection RESET SET| RESET
Circuit State i .
UV ' [ /

a1l | {ab

Control | | UV }
Supply Voltage ‘ 1 \5/
PR

a7

i

1l

(4
P

‘ a4
Output Current l /\/\ M
'

ad

Fault Output Signal

—— (
P

B 5: REGRGH PR (KM)

Fig 5: Undervoltage protection sequence diagram (low side)

YRR TR B ETRA UVeer, N —MIAE 5 BRI LR IH G TAE

Control supply voltage rises: after the voltage rises UVccg, the circuits start to operate when

next input is applied.

IEHIEAT IGBT /3 Hhnak fiii .

Normal operation: IGBT turns on and loads current.
REREI KL (UVeep) -

Undervoltage detection point (UVccp).
NEBMART 4GS, IGBT # £ KHIRE.

No matter what signal is input, the IGBT is off.
A T A

Fault output is on.

RIEWE (UVecr)-

Undervoltage recovery (UVccr).

IEHIZAT: IGBT Sl - hn ik s 3 it «

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

ShilERBEFREERAE
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(¢

7

Input Signal J L
« !
) | 2 |
Protection RESET SET RESET|
Circuit State ! 5 .
UVisr /|
b1 ! ‘b5

Control | UVgss ba
Supply Voltage ‘ \5/

b2 " E
; b4y v
Output Current /\/\ /\/\ /\/\ /\/\
' 5

High-level (no fault output) «
P

Fault Output Signal
B 6: RIERyE R ER)

Fig 6: Undervoltage protection sequence diagram (High side)

bl: MJEHE BTt B s ETRBIRERE S, 78T — RIS ST A2’ R 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 : IEH 847 IGBT Rl IF hn#k i 8 i«

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

b3 : KL (UVesp)-

b3: Undervoltage detection (UVgsp).

b4 : AEFNRAT 4GS, IGBT & &K HANIRA.

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

b5 : RIEWE (UVesr)-

b5: Undervoltage recovery (UVgsr)- -

b6 : IEHIZAT: IGBT ‘Ful I inak /4 it «

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

o N S S |
w LT L L

Smajt Tumn-off

o |

) Activated by next input
Sof Of 1 afer faull clear

Lo _

.

Detoction > No Output [

(9]

i
Over-Current ’ “

“

|

|

FO

B 7. SRRPHTF

ShilERBEFREERAE
H‘&z'_(: 202508A JILIN SINO-MICROELECTRONICS CO_ ,LTD 10/15




n
@@ SPE10S60H-A

Fig 7: Fault—Out Function by Over Current Protection
HIN & AAE
HIN : High—side Input Signal
LIN : ARMH NS
LIN : Low-side Input Signal
HO : m {55
HO : High-Side Output Signal
LO : A% 5
LO : Low-Side Output Signal
CSC R TG 5
CSC : Over Current Detection Input
[FO: b4 A5 5
/FO : Fault Out Function

HIN _ 1| L J l ( L -
LIN | L
. | Actwated by next /; .
N3 Output | nput after fault Smart
HO e T | Tum-oft
—  _SopOff —— |
lll' ‘
Lo L | \
C +
S0, External -
shutoown input

B 8. AMESCHTThRER P
Figure 8. Shutdown Input Function by External Command
SN RPN ERCE
HIN : High-side Input Signal
LIN : {RMU%ALE S
LIN : Low-side Input Signal
HO : {4 15 5
HO : High—Side Output Signal
LO : {4 Hi 55
LO : Low-Side Output Signal
CSC iG55
CSC : Over Current Detection Input
ISDX: AN Wt N5 =
/SDx : Shutdown Input Function

B NFH R D L Input/output interface circuit

SHERBIREHERAE
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Figure 9: Recommended MCU input and output interface circuit

és V Uine (MCU or Control power)

9. HEFEMMCU 1/0 B0 Bk

IPM

IN e, IN e, IN

INu N v IN e
FO,ISD w,V s

l_

CcOoM

#VE 5: HT PWM ) 77 2RI S m B FL S 1) BT A 2 BR AR P TT, RC BT RES A &AL

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 HE Application Circuit

CB!

CBSC

15V O T * 7 1VB(U) F’l P
VB
atin LN IN(UH) Hol—]
el IN(UL HIN u vsul LA
[Gating UL )— vy 1 ML) LN vs !
VDD VDD
CDS::J.CPS /Sbu /SDU L0
< cBs CBSC __yCOM coMm Nu
TYT VB(V)
VB
HOF——
Gating VI By o HIN Cocs voc| +
IN(VL, V, Vsv // — =
(Gatmmg IT) “%ni fL) LIN vs - T
1 i LvDD VDD
< o-T - 5/ SOV /SDV Lo—
MCU = CBS CBSC —COM Nv
5V I T =
o5 VB(W) vB
Gating WH PN INQWH) HIN HO——| %
T T T v IN(WL) LIN
CGatimg L) Tvoo oD vs W. Vswge="
RF /FO,/SDW, Vot
Fault Ay 0 /FO,/SDW,Vts
A lcsc csc Loj—
8188 ) v Losc (V\
TTE T g T COM com Nw £
I AT G N1
& & Rsw.
URBR S
mERRPESEA VAH BRI
WAH HIR
10: S704 o 7] e ]
Fig 10: Example of Application Circuit
HE 6: KT IR EIES WA 1.
Note 6: Refer to figure 1 for pin location.
SliERBIFRESIRAE
ﬁ&z’g: 202508A JILIN SINO-MICROELECTRONICS €O ,LTD 12/15




~
@® SPE10S60H-A

FUE TR, B N RN T RER .

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

FVE 8NP IEIRIB IR, PN Z A G I — A s AT 2 H s (0.1pF~0.22uF) LA HIIEL
TRER.

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.

U OMANE TEHBFA R AE HVIC RN IE S A\ s A — A A PR 3, WU E S N\
HENn RC U8B BB KB IE NG 5 4R3 -

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.

#VE 10: 5T AR B AT RERIEEIL IPM.

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

FE 1L AN Y A B A — A N, BRI B

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;

VR 12 /E K B AR LG, 1 R )R SLE 1.5~ 2us YRR K RF A1 CSC, IS RF Al CSC
R PIR B, RF 4R EEI 7 H B s

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 HIELR I REE -

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

Sl ERBFRIAERAE
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B2 Detailed Package Outline Drawings

SPE10S60H-A (DIP26-FP) HAL: mm
24
o‘ d
SR ¥ R
0 s
- b0
0.0 T
| = = -
7 R - 3"’0
g = 8 v .
| 12 7
Oi a
; - &
: 7 - &
bl 14301030 14,3040 0 = § 9
3 221310.3:25.60 % s \’."’gﬁ
L]
3.0040.20
§ 2 71901002730 oz %;
A L 13003030 A o

7 |

e R 1 |
P &
Q‘ 1
&4 2y,
4 130020
1‘w - - !mevm

B 11: SPE10S60H-A H34MEE
Fig 11: SPE10S60H-A Package Outline Drawings
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AEEW

1. MR T B A BR A B ™ A & 2 N B A B AR, e A oy =, TR iE S A

ALK
2. JERIEIANE AT FAR, WA BERE 5 A 7 AR .
3. {ERLEK BT T AN EGE I S AL B RBUE A, 15 I S R A LA AT FEVE
4. RULWIAS WA A AL A T3 Hh K

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.

BKERRN
EHERBFRBBRAR
AFbE: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£3: 86-432-64665812

Pk 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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