n EREThHRBR(IPM)
@® Intelligent Power Module

SPE10S60H-A

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

® 600V/10A —AHUARZS, W EKIFELEM-7E LS IGBT.
® (S5 mH PR, A 3.3V Al 5V 1 MCU.

® WE A% M.

® WENRIEMRY . LMy . iRy .

® fliAECHIThAE.

© 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.

T #1252, ORDER MESSAGE

\ 7= W 1§ B Product information
Tk KRB — i :
Order number Tl - 76 B~ T 2] i E3) 3
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0892 SPE10S60H-A N/A SPE10S60H-A DIP26-FP
SiiERBIRHOGRAE
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B finE 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 | SIEAAAR 51 R
Number Name Description
1 b AR & B\ 3 T
DC input terminal of inverter
) U.VS U A H AT U AR v O SR 50 B PR
YU Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
3 N U HFE IGBT K4tk 7
v U phase lower arm IGBT emitter terminal
4 V. VS VAR E AT R 0 SR S i B P
PV Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
. N VA FE IGBT R4 T
v V phase lower arm IGBT emitter terminal
6 W VS WA EE A W i 0 X T fh B R
YOW Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
. N W I R IGBT & 5 #eiti 1
W W phase lower arm IGBT emitter terminal
NFEHJEEL GND
8 COM Common Supply Ground
R, WO NS, i A
9 [FO, ISDW.VOT Fault Output, Shut-Down Input for W Phase, Temperature Output
10 csc LML B PR3 5 P 31
Shut Down Input for Over Current and Short Circuit Protection
1 v 23 i) R i T
cew Control power terminal
N N W HT PRI SR T
WL W phase lower arm control signal input terminal
13 N W AH B P45 5 S A\ i 1
WH W phase upper arm control signal input terminal
1 VB W A 9l 5t
w W phase upper arm drive power terminal
V AHEA R
15 /SDv Shut-Down Input for V Phase
16 v ] L 1
cev Control power terminal
17 N VAT S S i T
VL V phase lower arm control signal input terminal
18 N VA B P S S A T
VH V phase upper arm control signal input terminal
19 VB VAR B F T
v V phase upper arm drive power terminal
U A IS4
20 /SDy Shut-Down Input for U Phase
21 v ] ALY T
ceu Control power terminal
29 N U AN BRGSO T
uL U-phase lower arm control signal input terminal
23 N U AH_ BB PG S A T
UH U-phase upper arm control signal input terminal
NFLHJEHE L GND
24 COM Common Supply Ground
- VB U HH L DK S e 5 1
U

U-phase upper arm drive power terminal

fiAS: 2025098

B 3. BT HIThRERE R

Fig 3: Pin function
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BABFEM (Ti= 25°C, BAEssmkin

Absolute Maximum Ratings

(Tj= 25°C

, Unless otherwise Specified)

WAZE Sy Inverter Part
k=] ZH XA HEE LA
Symbol Parameter Condition Ratings Units
LA AL I LT P-NU, NV, NW 2 [d]
VN 450 Y,
Power supply voltage Applied between P- NU, NV, NW
HVE R (BRI LT P-NU, NV, NW 2 [d]
VPN(Surge) i . . 500 V
Power supply voltage (including surge) Applied between P- NU, NV, NW
B IR - R SR AR 2 8] R
Vces - 600 Y,
Collector emitter Voltage of Each IGBT
el LR Tc= 25°C, 10
+lc
Each IGBT Current, Continuous Tc= 100°C 5
SRR (WEAED Tc= 25°C, Bk 36 /NT 1ms
+lcp 20 A
Each IGBT Pulse Current, Peak TC=25C, Lessthan 1mS
B T Tc=25°C, g
Pc 26 W
Maximum Power Dissipation Tc = 25°C, Each IGBT
4 (W%¥E 1)
T; -40~150 °C
Junction Temperature Notel
D ERAT(E] Tc=125°C , Vee=15V , Vce=300V
Tsc o ) 5 us
Short circuit withstand time Vin=0 to 5V
HIE4> Control Part
w5 ZH At BUEM | AL
Symbol Parameter Condition Ratings |Units
Vee Pt e Y VCC-COM Z ] 20 Vv
Control Supply Voltage Applied between VCC and COM
Vas e 42 ) P VB-VS 2 20 v
High-side Bias Voltage Applied between VB and VS
i NE T R VIN-COM 2 ]
in Input Signal Voltage Applied between VIN and COM 0.3-Veet03 |V
BARE Total System
w5 ZH A BUEM | AL
Symbol Parameter Condition Ratings Units
E&%F%ﬁ%&@ﬂ Vce=Vps=13.5V~16.5V, T;=125°C, FEHE
Venerom Self-protecting power supply voltage 400 \V;
limit Pk, <2us
D NE
T. BTk AR L ] 20-100 | <
Module shell temperature
ﬂ,l» vE
Tsre AT - -40~125 C
Storage Temperature
, 60Hz, IE5%, AC 1 7p6l, MEHE IS
AL , . ; X
Viso . 60Hz, Sinusoidal,AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate
L "
247 . . .
T Mounting Torque AR M3 0.6 N.m

KVE 1. IPM IHEE G B RGeS A 150° C(@EMIRE TC<< 100° C) . 4RTM0, N T Hiff IPM 184724, 4RI E

A :

SlERBFRIOERAE
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F Ti(av) < 125° C (@RMEIEE 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 Tjlav) < 125° C (@surface temperature TC< 100° C)
PFH Thermal Resistance

i85 ZH %A A B
Symbol Parameter Condition Ratings |Units
L5 b WA SR AR N MGBT )
Rio9Q |3 nction to Case Thermal resistance 48 cw
Each IGBT
ZEF AN P WAR & TR P4 FRD ]
Ri¢oF  |3nction to Case Thermal resistance 6.0 cw
Each FRD
£V 2 RTHRMEEE (TC) HNEL, ZIHE 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
BAAFHE (1j=25C, BRlEeSwkiin)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA E 4 Inverter Part
s ZH %A BoME | BUAME | BROKE | AL
Symbol Parameter Condition Min. Typ. Max. Unit
£ FN- R S B AT P AN L Vee=Ves=15V, | Ic=10A, T;=25°C, - 1.6 2.2
: . V
Vcesan | Collector - emitter saturation -
ViN=3V lc=10A, T;=125°C, - 2.0 -
voltage
FRDIFE [7] L&
VE Vin= 0V, IC=-10A, - 1.6 2.2 V
FRD Forward voltage
A R - 5 ) s L
Ices Collector emitter leakage Vce=Vces - - 250 uA
current
ton Ven= 300V, Vp=Vpg= 15V, Ic=10 - 310 -
tcon - 5 A - 70 -
FoehT A (%yE3D .
o Vin= 0V 5V, RURHE / ] 360 - ns
teorr | Switching Times(Note 3) Inductive Load i 70 i
tr - 80 -

BYE 3 toy M tor AIEIRZE) IC NEEHIIEERA],  teov) F tcom & IGBT B SN E T IHIRANZ&A4E T KIFF
KINE. TERE 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.

Sl ERBFREERAE
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%] &84 Control Part

R ZH M I /ME | JUAUA | B R E | AL
Symbol Parameter Condition Min. | Typ. | Max. |Unit
B A H .
| Quie\ggeciltﬁi(é(iﬁ éll: y |CCs15V VCC-COM 2 500 A
qce PPY" NIN=5v  |Applied between VCC and COM |~ - u
Current
. VB(U)-U, VB(V)-V, VB(W)-W X
VBS A VB V) W)W
I Quiescent VBS Suppl VBS=15v [l 200 A
Q8s o PPY " ViN=ov  |Applied between VB(U)-U, ; - u
VB(V)-V, VB(W)-W
VFOH B LT VSC=0V, /FO Circuit: 6.8K to 5V pull-up 4.2 - - v
VFoL Fault OutVoltage  \/5— 1y, /FO Circuit: 6.8K to 5V pull-up ] ; 05
45 e ) R0
re Vee=15V \Y
Vscten Short-Circuit Trip Level cc 0.40 0.45 0.51
SN FE ST
Uvcep IR R £ 47 (] 5) ﬁ)! ¥ 112 | 122 132 V
: Detection Level
Low-Side Under-Voltage SR T
)
Uveer Protection (Fig5) - 118 | 128 | 135| v
Reset Level
. N o N E P
Uvesp S PNERZS A (SEQ) Dezctfon Level 9.8 108 | 118 | v
High-Side Under-Voltage p=y T
Uvesr Protection (Fig 6) " 10.5 115 125 v
Reset Level
AL 2 Jk e 9 B2
2 - -
Tro Fault-Out Pulse Width 0 us
P AR Tj=25C - 82.5 - uA
IFo Fault current
Temperature Sensing (note4) Tj=75°C - 207 - uA
it B ) L HVICiff#=25°C, _|$16.8KQHH I F|5V - | 44 - \
Tro Fault Voltage
Temperature Sensing HVICHE=75°C, I $i6.8KQHH [HEI5V - 3.6 - \Y;
{5 e T B AL HL T
VEsDR SDx-COM 1.7 2.2 2.5 \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
3 R 1 R e W P
Vin o BN 7EVinFICOMZ ] - - 2.5 v
ON Threshold Voltage Logic high level
o - Applied between
KT 8 FL & BT )
Vi Vin-COM 0.8 - - \
OFF Threshold Voltage Logic low level

VE 40 IPM BRI i S5 R 4.2, B 4.2 BiZ 2L 6. 8KQ EFy FEBHZE 5V FILL 4. 7 KQ R FLFHZE 3. 3V i

.

Note 4: Please refer to figure 4.2 for the temperature output

shows the test results  of 6.8 KQ pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3.3V.

fiAS: 2025098
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#EFE T/E%MH Recommended Operating Conditions

iR ZH A RAMA | SUVRME | ROKME | B
Symbol Parameter Condition Min. Typ. Max. Unit
IR LR HEANTEPRINZ 7]
Ven - 300 400 \
Supply Voltage Between PandN
5 i) FELYR FL R HENHEV Al COMZ [H]
Vce 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
e i g . i IAEVe IV Z [A]
VBs 13.5 15.0 16.5 \%
High-Side Bias Voltage Between Vg and Vs
dvec/dh, 25 1) L YR B B))
) -1 - 1 V/us
dves/dh Control power fluctuation
By LMY R 3 AR IX B )
tdead Blanking Time for Vee = VBs =13.5~16.5V, Tj <150°C 1.0 - - us
Preventing Arm-Short
NG 5 /N T Bk 5E
Pwineon) Minimum On pulse width of] 0.7 - -
input signal )
o [N us
NS B/ R AT
Pwinoff) Minimum Off Pulse Width of] 0.7 - -
Input Signal
PWM JF 5%
Fpwm Tj <150°C - - 20 KHz
PWM Switching Frequency
100%lc 100%lc
LT I—
VcE Ic I A VcE
I W—
e
VIN o ViN
T fon <— > - >
tcon) toFrF - -
VIN(ON) 10%le 90%lc  10%VCE w%VCEC(OFF) 10%le
(a) JT N (b) It
B 3: FFOReEt(EE X
Fig 3: Switching Time Definition
IC EEHIHBHRR-EEMLZ |-T curve of temperature output of IC
SHliERBIREERAE
JILIN SINO-MICROELECTRONICS CO_,LTD 7/15
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0.5

bt
b

03 / /

Itg (MA), Temperature-Sensing
current(Pin 9)

1\
\

75 100 125
T (°C), HVIC TEMPERATURE
B 4.1: HVIC iAo i%:H IR — il ih 2.

Fig 4.1: Curves of HVIC Temperature—Current Output

| SV pull_up {vith 6.8k
3.3V pull_up|with 4.7K

\

\

4\\

\

[/

/

Vs(V), Temperature-Sensing

0

50 75 100 125
T(°C),HVIC TEMPERATURE

12
W

0

B 4.2: HVIC BRI HEE — B E 2R

Fig 4.2: Curves of HVIC Temperature detection—voltage curve

R ThEER P Time Charts of Protective Function

ShilERBFRHASRAE
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al
al

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

P4
Input Signal J L

«

P2

Protection RESET SET| RESET
Circuit State i | ‘

UV

at [ N |26

Control ‘ | W3 g
Supply Voltage | f \5/
e ]

‘ ad
Output Current l /\/\ f/\ o /\/ \ /\/\

' P

5
Fault Output Signal ’

— r(
>

B 5: KGR FFE (&M)

Fig 5: Undervoltage protection sequence diagram (low side)

AR BT R ETFE UVeer, 28 T — MG 5 BRI BT 46 TAE:
: Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when

next input is applied.

IEWIE47: IGBT JF R I ME .

Normal operation: IGBT turns on and loads current.
JRIEAE 5 (UV eep) o

Undervoltage detection point (UVccp).
NERNRAT AM5 5, IGBT #&kHIIRES .

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

AR TS

Fault output is on.

RIEWKE (UVecr)-

Undervoltage recovery (UVccr).

IEHIZAT: IGBT il I hnk s i int -

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

Sl iEREBEFRHERAE
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(&

27
Input Signal J \\

«
P

Protection RESET SET RESET]

Circuit State |
UVBSR 1/

b ! b5

Control | UV b3l
Supply Voltage | \;/

0o i ' b6
! b4y v
Output Current /\/\ /\/\ /\/\ /\/\
AJ «

P
High-level (no fault output) «
7

Fault Output Signal
B 6. RIEFRY TR @)

Fig 6: Undervoltage protection sequence diagram (High side)
bl: ML b Bzl s EFARIRERE S, BT RIS ST B2/ 5 3hiz 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 : IEH#ia17: IGBT Sd@ Jfhn#k & Huifit .
b2: Normal operation: IGBT is turned on and load current is applied.
b3 : KJEALM (UVesp)-
b3: Undervoltage detection (UVgsp).
b4 : ANEMARH 4GS, IGBT #&KHAIRE.
b4: No matter what signal is input, IGBT is off.
b5 : KIEME (UVasr)-
b5: Undervoltage recovery (UVgsgr)- .
b6 : IEHia17: IGBT Sl Jf hnak & #k Hu it .
b6: Normal operation: IGBT is turned on and load current is applied.

LT
a | L7 L LT

o | |

. : Activated by next mput
Soft Off ;‘_g\l after fault clear
LO _ 1 |8 '1_ —— ‘, Ll .
i .
Over-Current 1 : ]
Detaction > No Output
CSC
T ]
FO | ‘
)

B 7. EHREFNF

Fig 7: Fault—Out Function by Over Current Protection

SERBFRHBRAE
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HIN w5 A5 5

HIN : High—side Input Signal
LIN : &A% A5 5

LIN : Low-side Input Signal
HO : &l 15 5

HO : High—Side Output Signal
LO : &M% Hi 55

LO : Low-Side Output Signal
CSC Rtz 5 ;

CSC : Over Current Detection Input
[FO: b4 A5 5

/FO : Fault Out Function

HIN ‘ (
|
LIN !
o Activated by next ¥ I
Ng Output nput after fault Smart
HO | T | Clear A | Tum-off
- SopOff — )
|~ |
| |
LO _J [ \ l
C 4 ]
|

shutoown input

/SD, External - [

8. SMERKWTTHRERT 7
Figure 8. Shutdown Input Function by External Command
HIN = S 5 5
HIN : High-side Input Signal
LIN : &A% AME 5
LIN : Low-side Input Signal
HO : m il {55
HO : High-Side Output Signal
LO : AR Hi 55
LO : Low-Side Output Signal
CSC it fitilifE 5 ;
CSC : Over Current Detection Input
ISDX:AMBR W NG 5
/SDx : Shutdown Input Function

Sl iEREBEFRHERAE
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i N D L% Input/output interface circuit

5 V Une (MCU or Control power)
Rer=6.8KQ é

CcOoMm

IPM
AvAvAv IN gy IN e, IN
AAAY INue, IN v ON
MCU g | [FO,ISD w, Vs
\AAA4 + _L
=L

9. HEFEMMCU I/0 OB

Figure 9: Recommended MCU input and output interface circuit

5. W PWM 32 7 sUM S B R HL g PR Bt A g i O PHAT, RC BT RES A AR .
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.

NP EB% Application Circuit

A :

K 10. 20 A He B T

Fig 10: Example of Application Circuit

SlERBFRIOERAE
JILIN SINO-MICROELECTRONICS CO . ,LTD
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CB! CBSC
Ny ==
E ==
15V O * Lvew P e
VB
Gating U LA [NUH) Ho
[Gating UH ) A © HIN uvse| LA
[(Cating UL Y—Lvvay @) LIN vs =
l VDD VDD
Cps == ==C|
ps .-T ps 1SDU /SDU Lol—
[ cBS CBSC __&CoM CcoMm Nu
= Lo L
F ==
VB(V)
VB
] RS, IN(VH) HOP—
Gating VH AV HIN V. Vi L~ Cocs V|D=c::-+
B SV, _—
[Gating VL —Fany I ?‘N(VL) LIN \& = T T-
VDD
1 @ VDD
Cps= Cps
/SDV
J @ 1sov to—
MCU = CBS CBSC —COM Nv
5V T TTY=F
o3 HYEW) VB
K:’
RS
Gating WH AAA NOVH) HIN HOF——
Ij‘_‘(}at Thg WL SV NOVL) LIN W, Vsw e
AVDD VDD VS —=(
- RF I/FO,/SDW,\/ol
Fault A 0 JFO,/SDW, Vis
_ A~ lcsc csc Lo
8188 " Tosc s
o, a com com Nw K%
| Y
st K =5 R N1
Rsw.
URER [
ERESETRA VAL
WAH FIR
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HIE 6: KT IR EIES WA 1.

Note 6: Refer to figure 1 for pin location.

HVE TR, S AR T BERT

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

U 8P ILIRIEHAIR, PN (A W I— Mm@ 2 %y (0.1pF~0.22uF) AL
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.

B/ NG T E AR AE HVIC BANETE R A S A — N S PR R 8 WA S A\ i
B RC JEH KB LS ANAE 5 IR -

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.

HE 10: 07 A RIAL B R AT RE SRR IPM.

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

VE 1L R 2T f Y5t 2 BERAE — R, BRI E 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;

T L2 E R AR L, R R H B 1.5~2us VB NI RF AT CSC,[HIS RF 1 CSC A K]
LA A, RF B4R REEIR 2 i Ha Bl 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;

#&7F 13./FO,/SD ML R vl B .

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

Sl ERBFREERAE
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ShEEIEE Detailed Package Outline Drawings

SPE10S60H-A (DIP26-FP)

i{j mm

5:2,0040.3
L0 s 1.70
0.50 et 030 T
| y Dz
R & R -
k| : 5l 8 -
7 3 e A
(-3
1 19 H
7 7 &
2 14,5010 30 14,3010 %0 a é
9 22.1.3 o 9: o
wl 22-1,320.3=78.60 e -
'
g ” 71.99100=27.30 = §§
o b 130010 30 14.3040.30 Al o

15.0040,30

7

: —{— i
o & . PRGH L3258 g ‘
3
o
]
¥ 7 ~

9.50
LT e

LX20.30
2104010

WAs: 2025098

B 11: SPE10S60H-A H3E4MEE

Fig 11: SPE10S60H-A Package Outline Drawings
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EEEN

1. EMREGE T B EBR A R B NV EA A A, ek, ITIEiE S A
A%

2. JSER TN AR AR, WA BEIE 5 A AR R .

3. LEHIBRBCTHIN G AN S 38 B 450 B R AUE AR, 75 W2 5 i BEATL IR P S 1k

4. ARULAF U AR A S 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

ERIERB FRIBBIRAH

AT HbE: EARE E TR 99 5

Migw: 132013

MAL: 86-432-64678411
fEH: 86-432-64665812
Wk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No.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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