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Intelligent Power Module

SPEO3M60A—CN

FES¥ MAIN CHARACTERISTICS

600V/3A E#r IPM IX3)

Viss 600V

I, 2A
Rig APPL I CATIONS
I ZE N RAL @® Air conditioner fan
A ® Electric fan
Ry XL ® High speed hair dryer
IKIE ® Pump
e FEATURES
55 E AR ® Signal high level valid,

R 3.3V 1 BV
i) MCU

compatible with 3.3v and
5V MCU

45 Package

® [ MOSFET ¥, @ Lower arm MOSFET source
e electrode output
® WNEHZ INE ® Built—in bootstrap diode
e N EPEIBEHEY ) Bu11t—1.n straight through SOP10A
protection
® M ERIEMAY ® Built—in undervoltage protection
® M E IR ® Built—in Over current protection
o P EILIEMAY ® Built—in Over temperature protection
® FO/SD #ith ® Fault output/input shutdown
1T $¢{5 5 ORDER MESSAGE
. 7= & 18 B Product information
TR E S s :
odor oo Tl - Z 5 %
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0966 SPEO3M60A-CN N/A 03M60A-CN SOP10A
SERBIRHGERAE
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A~ B Module distribution diagram

B 1. MR AR R A

Fig 1: Internal circuit

1B ID#L':_\ % p
Voo G
HIN 8#C——
LIN T

FO/SD 68—
CIN L

2 VS

O

U Uil U

1% NK

M 2.1: E@ESIHSHAREE

Fig 2.1: Distribution of pin

SERBFRIOERAE
ﬁ&z’g: 202511C JILIN SINO-MICROELECTRONICS €O ,LTD 2/14




SPEO3M60A-CN

[T TICTT108 VB
¥
I 9 y(C
I O 1T 84 HIN
VS 2 1] 1T 78 LIN
[ I 68 o/
[ICT7 5% CIN
N 1§ O (TICTT 4% COM
K 2.2: BESIH>frEE
Fig 2.2: Distribution of pin
SIS | 5 EAARR SINE o
Number Name Description
1 NX N MOSFET b i1
Negative DC-Link
, Vs AR e P
Phase voltage output terminal
3 o U2 78 ELTRU A3 T
Positive DC-Link Input
FEHIHJE GND i1
4 COM IC Common Supply Ground
c CIN LB 07 il PR R DI 7
Short circuit protection trigger voltage detection
e Bz S i N % AT
6 [FO./SD Fault output/input shutdown
. ™ TERHESHART
ignal Input for U-Phase Low-Side
g HIN R PRS0 N5
Signal Input for U-Phase High-Side
Bias \Voltage for V-Phase IC and Low Side MOSFET Driving
0 VB R R T
Bias \Voltage for High-Side MOSFET Driving

fRAs: 202511C

B 3. BHRGIHThREE XK
Fig 3: Pin function
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BABUEE (1= 25°C, BRAREIRRID

Absolute Maximum Ratings

WAZER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

. o . ')'ﬁ;';' Y N
25 £ i Ratings s
Symbol Parameter Condition
T K — V5N L PR
Voss Drain-Source Voltage 600 v
Io Sl Tc=25C 2 A
Drain Current-continuous
low R (WD Te=26%C, MmmEAT 4 A
P N e TC=25C, HdhH " W
Maximum Power Dissipation TC =25, Each MOS
Tj & i / 40~150 T
] Operating Junction Temperature )
HI# 4> Control Part
=) ZH oA HUE L2
Symbol Parameter Condition Ratings Units
vee PRI R VCC-COM Z T 20 v
Control Supply Voltage Applied between VCC and COM
VBS e 9% ) FEL P VB-VS X [i] 20 v
High-side Bias Voltage Applied between VB and VS
WANES HIE VIN-COM 2 ] -
VIN Input Signal Voltage Applied between VIN and COM -0.3-Vcct0.3 v
R A L L VFO -COM 2 i ~
Vro Function Supply Voltage Applied between VFO and COM -0.3-Vcct0.3 v
Lk R VSC -COM 2 [H] -
VsC Current Sensing Input Voltage Applied between VSC and COM -0.3-Vcct0.3 v
N#EE B Bootstrap Diode Part
w5 ZH FAF WOEME | B
Symbol Parameter Condition Ratings Units
S AR s
VRRMB Control Supply Voltage / 600 v
BANRYG Total System
w5 ZH A WUEME | AL
Symbol Parameter Condition Ratings Units
HAPRI ISR | \/cooyBs=13 5v~16.5V, TI=125C, ¢
VPNpromy| Self-protecting power supply 400 \V/
voltage limit HE M, <2us
R Fe AR TAR IR _ .
TC Module shell temperature ) -20~100 C
AR T —ore N .
TSTG Storage Temperature TC=25C -40~125 C

KVE 1 IPM ZDER G T BOKEIUE 45508 150 T@F HIRE TC< 100°C). JRIG N T HifE IPM E1T%4, SSENIEE T
Tj(av) < 125°C (@R HHEE Tc < 100°C).

Note 1:

However, to ensure safe operation of the IPM, the junction temperature should be limited to Tj(av) < 125°C (@surface

fRAs: 202511C

Sl lERBFREERAS

JILIN SINO-MICROELECTRONICS C©

LTD

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

5 L5 S i HRUE LA
SPEO3M60A-CN Rth(j-c) S5 e I HBH £/ MOSFET 10.6 TIW
HASHFME (T5=25°C, FRIERRIRIL )

Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA E 4 Inverter Part
R ZH A s /ME | SURME | KA | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
BV TR R VIN=0V, ID=1mA(#%E 2) 500 ) ) Vv
bSS | Drain-Source Breakdown Voltage (Note2)
FE MR F s T I PR _ _
loss Zero Gate Voltage Drain Current VIN=0V, VDS=600V i i 101 uA
v JR-T AR IR L VCC=VBS=15V, VIN=0V, ~ | oss | - vV
S0 | Drain-Source Diode Forward Voltage ID=-1.0A '
UYL 33 VCC=VBS=15V, VIN=5V,

RDS(on) Drain-Source Turn-On Resistance ID=1.0A i 2.6 3.5 | ohm
ton - 530 - ns
torr VPN=300V, VCC=VBS=15V, _ 490 _ ns

TS} ] ID=3.0A, VIN=0/5V, =1k %}
T Switching Times (Inductive Load) L=3mH (£~ 120 - ns
EON 3) (Note3) - 180 [ - T W
EOFF - 11 - uJ

ZVE 2: BVDSS A MOSFET el KHE. VPN Ri/NTIZ{E, R E K,

BVDsS -

VDS FEATARME LT #AS R ik

NOTE 2: BVDsS is the absolute maximum voltage rating between drain and source terminal of each FRFET inside SPM®. VPN

BVDsSs in any case.

should be sufficiently less than this value considering the effect of the stray inductance so that VVDs should not exceed

#E 3: toN Al torr & 0K SN 1IC MEHIAEIR . FIFRME AL LUK T, AFE PCB MEL AR HE. ESHK 4

T R T E o

NOTE 3: toN and toFF 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.

5|4 Control Part

w5 ZH A s /ME | JUAUE | B K ME | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
VCC A HLIL o
. VCC=15Vv VCC-COM  [d]
IQce Qwescegtu\r/rgnct Supply | \/|N=5v Applied between VCC and COM | i 500 | uA
IQB | Quiescent VBS Supply | ¥ DBV . - | 200 | uA
Current PPYY | VIN=5Vv |Applied between VB(U)-U,
VB(V)-V, VB(W)-W
[RIPNERTSA o E
UVCCD | Low-Side Under-Voltage | VCC Under-Voltage Protection Detection 7.2 8.2 9.2 \%
Protection Level
SERBIREHEIRAE
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AL
UVCCR VCC Under-Voltage Protection Reset Level 8.2 9.2 102 v
o0 H Y
UVBSD R AR VBS Under-Voltage Protection Detection 7.0 8.0 9.0 \Y
High-Side Under-Voltage Level
Protection AL
UVBSR VBS Under-Voltage Protection Reset Level 5 8.5 9.5 v
il e A L Jk e B
FOD | Fault-Out Pulse Width i 20 i i us
. WHEHESE, INFE VIN 5 COM ZJH]
A
VIH 461 N T B FL s Logic HIGH Level, Applied between VIN and| - 26 | 3.0 v
ON Threshold Voltage COM
oo WHALHSE, INfE VIN 5 COM Z H]
B N P B o : . ]
VIL OFF Threshold Voltage Logic Low Level, Applied between VIN and | 0.8 1.6 \Y/
COM
Vesor | PERERETE LAY SDx-COM 17 | 22 | 26 | V
Shut—down Reset level
{8 e ST BRAA PR
VFSDD Shut—down Detection SDx-COM 0.8 15 2.0 V
level
Input bias current
ot % e o] ) 4L
VSC(ref) Short—Circuit Trip Level i 0.38 | 044 | 0.50 v
SRR Ty o
OTt Over temperature HVIg\t/lC/mlEt - 138 - T
protection trip level emperature
SR R HVICE fir i £
OTrh Over temperature LVIC Hysteresis temperature - 28 - T
protection reset hysteresis
H 2 iR E &4 Bootstrap Diode Part
25 2 A ML | SR R |y e
Symbol Parameter Condition Min. Typ. Max.
RBS H % R A SERTE HVIC I (557 4) ) 100 ) o
Bootstrap Diode Resistance (Integrated Within HVIC  (Note 4)

Bk 4: IPM BB % S RAE HVIC b, RIS &SI SN B RIKE — %, IKEHEE T FRD.

Note 4: The IPM internal bootstrap diode is integrated on the HVIC, using composite devices instead of external fast recovery diodes

for better recovery characteristics.

#EF T/E%M Recommended Operating Conditions

w5 ZH =) d/ME | BURUE | B ORAE | B
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
CER LSV P-N Z [d]
VPN Supply Voltage Applied between P and N i 300 400 v
P s L VCC-COM 2 [
Vee Control Supply Voltage Applied between VCC and COM 1351 150 [ 165 | 'V
vy 042 1) P O P VB-VS 2]
VBS High-Side Bias Voltage Applied between VB and VS 1351 150 [ 165 | 'V
B NTT R B A FRL o
VIN(ON) Input ON Threshold Voltage Aopl d\t/)”:I-COI\C/Iﬁ]Eﬂ 4 coM 3.0 i vee | v
VIN(OFF B\ P R U ppliecibetween VIV an 0 - o6 | Vv
SERBFRIOERAE
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) Input OFF Threshold Voltage
JEX 8] omcnar .
Tdead Blanking Time for Preventing VCC=VBS=135-165V TI< | 4 - - us
150C
Arm-Shor
BN NG 5 bk ON 0.7 - - us
PWM .. . . .
Minimum input signal pulse width OFF 0.7 - - us
PWM F A= . .
FPWM PWM Switching Frequency Tj=1501C i 20 - | KHz
100%Ic 100%Ic
tl’l’.
Vce Ic Ic A VcE
7
/ ~——
VIN T VIN
~ ton P - o= -
tcion) torr = -
VIN(ON) 10%lc 90%lc  10%VCE 1%V EtC(OFF) -
(a) JFKi (b) X
4: FFRIFA]E X
Fig 4: Switching Time Definition
qnaitg fl
LA -
MOSFET | L v
{ - .—} ,,,,, d
- X |
+ ) '? T 7 ¥ R
0 Uiy Ul )
-5, 5
B 5: 5l Tc WA
Fig 5: Case Temperature Measurement
SiERBIRHE ‘Z.‘\@) -

fRAs: 202511C
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B3 ThEER P Time Charts of Protective Function

Input Signal J ’/»—‘ L

(4
P4

Protection RESET SET| RESET

Circuit State

UVier

Control
Supply Voltage

Output Current l

Fault Output Signal

P4

B 6: KIERTEFE (RM)
Fig 6: Undervoltage protection sequence diagram (low side)
al YRS BT B BT UVeer, 2 T — MG 5 BRI LR IT 48 TAF
al : Control supply voltage rises: after the voltage rises UV ccr, the circuits start to operate when next input is
applied.
a2: IEHI21T: MOSFET JF )8 HIn#k i«
a2: Normal operation: MOSFET turns on and loads current.
a3: KJEAEM A (UVeep)-
a3: Undervoltage detection point (UV¢cp).
ad: NEHNAT A0S, MOSFET # 2  HIR A
a4: No matter what signal is input, the MOSFET is off.
ab: Wk TS .
a5: Fault output is on.
a6: KIEMKE (UVccr)-o
a6: Undervoltage recovery (UVccr).
a7: 1IE%1217: MOSFET Sl H Ik 7 3 H i
a7: Normal operation: MOSFET is turned on and load current is loaded.

SERBFRIOERAE
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H f“' ii f:l:

i IR (Vis)

v
MOSFET i 4/\—\_/\—\J\ v/\—\_/\—L
§ v

B 7. RIERTEFE )
Fig 7: Undervoltage protection sequence diagram (High side)
bl: WYL BT HiZHE EFFRIRIERE S, 78T — RIS TR HAT B2/ R 31T
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 : IEH 247 MOSFET S8 n#k fu ki fifi »
b2: Normal operation: MOSFETis turned on and load current is applied.
b3 : KL (UVesp).
b3: Undervoltage detection (UVgsp).
b4 : NEHINRAES, MOSFET #i&2 XK HIRE.
b4: No matter what signal is input, MOSFET is off.
b5 : RIEMKE (UVesr)-
b5: Undervoltage recovery (UVgsg)o .
b6 : IEH 54T MOSFET 3 3 ik 6 4 i »
b6: Normal operation: MOSFET is turned on and load current is applied.

«
27
Input Signal J L
S «
. jj 1
Protection RESET SET RESET| |
Circuit State i :
UVSSR /
b1 | | b5

Control | UV B3 |
Supply Voltage v \/ | 6

b2 | |
! bdr v
Output Current /\/\ /\/\ /\/\ /\/\

High-level (no fauit output) «
Py

Fault Output Signal
& 8: FERRIETFE

Fig 8: Short circuit protection sequence diagram

Sl ERBFRIOERAE
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HIN
HIN :
LIN :
LIN :
HO:
HO:
LO:
LO:
CSC
CsC

AL VN EREE

High-side Input Signal
(SUETPNERER

Low-side Input Signal
kN ERCE

High-Side Output Signal

(S THREEREE

Low-Side Output Signal

SR/ RURIIERSE

: Over Current Detection Input

IFO: b 5 5

/FO :

HIN
HIN

LIN :
LIN :
HO :

HO

LO:
LO:

Fault Out Function

HIN | I r—l = \ \
LIN | \
Activated by next
Na Output input after fault s Smart
HO clear Turn-off
Soft Off
_\/

LO

Cse

/SD,  External R

shutdown input
B 9. SMERRBTThRERS 7
Figure 9. Shutdown Input Function by External Command

S PNEREE
: High—side Input Signal

(SIETPNERER

Low-side Input Signal

e i R A 5
: High-Side Output Signal

Mg A5 5

Low-Side Output Signal

CSC iG55

CSC : Over Current Detection Input
ISDXAMH R W NG 5

/SDx : Shutdown Input Function

SiERNBEFREOERAE

’ﬁz’g:: 202511C JILIN SINO-MICROELECTRONICS CO . ,LTD

10/14




n
@@ SPEO3M60A-CN

M A HE% Application Circuit

vB 1 P
g L vee .
UM HIN
RS
uL Lo UN
Ros | ks
el - com Vs g
U FO/S0
CIN
com s T
= N
vB S S
P C6 |G
vCC
UM MIN
RS
uL o UN
RS L C
§ eslis LS L Scom » M
| | 4 FO./SD
CIN
SVaav Nx &
com
Rro
cral R2 ::g:
ve l
A P &
c2 :L,
UH < HIN
RS
uL L UN
RS |-
com i
cs L LS FOJSD
I CIN
R3
T Nx O -
‘ c
- . T - N1

Bl 10: a7 R st IR
Fig 10: Example of Application Circuit
ik 5. HAS BRI TS HCEARYE P YN E, DL 15kHz JFSRAR ] Cl= 4. TuF, €2=0. 1uF,
NOTE 5: 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. luF.
#VE 6: TERCERIGREAN NIRRT MCU S 2 NN RC ZAREEE, W R5. C5, Pk THMES 51 ME S K.
NOTE 6: 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
ik T WIS ARG 1C NEBERRCA — > 500K (HLRU{ED) R FBH; DABT AR IREIE,  RIAATZR NS T RS s
M RC LARLRERI . ZU ORAM AR 5 1K BT 5 AN W7 35 F H Vs
NOTE 7: Input drive is High—Active type. There is a 500k Q (typ.) pull-down resistor integrated in the IC

SliERBFREOSRAE
FA: 202511C JILIN SINO-MICROELECTRONICS €O.,LTD 11/14
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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.

#TE 8: HT R3 AL T MOSFET Y5l COM Z [], R3 {1 s 2 R 21 F (U MOSFET FYTT SR LA K% 1A 2% LB () 1k
PRI R3 AR R FER /N T 1V,

NOTE 8: 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.

#VE9: TR E T HH HVIC, HEHING TS5 CPU BT EIAIE, 1M/ 75 BT Yl ol AR e 25 25 b B F e

NOTE 9: Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer
isolation is possible.

F#UE 10 HASHBR RN ERGEREE VS i

NOTE 10: Bootstrap negative electrodes should be connected to VS terminals directly and separated from the
main output wires.

FVE 11 DRI R4S C3 (¥ ) 5 B0 WO IUAE 172uS . SRR 8] o B BE 35 A 2k (K AN [F) 1T 2 /0 Se 48 k. £ 1 R4L C3
WA, IREAMERA.

NOTE 11: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2u
s. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated type
is recommended for R4, C3.

FVE 12: A A AL E R AR FELT TPM.

NOTE 12: All capacitors should be mounted as close to the terminals of the IPM as possible.

UL 13: N T RIS I, HREHA S PN Z IR 51 LRSS AT REMIRE, HEFZAE PNT 3~ Z [A]NZ) 0. 1~0. 22uF ]
MLCC RATPE DL HL 2 o

NOTE 13: 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 ERBFRIOERAE
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10.3040.1
7-0.4040.1
=—5.127BSC - -2 54BSC —t=-0.2040.1
¥ h v N
A)
GO000g
[ ' T  H—Je—0.75
= S
g i
- =
Q S
| ! 1 = =
T 00 00 e
|
1 ]
2.0.40+0.1 =t 2060101 ! |
2 T4BSC — ot ‘ 2 34BSC g 0252005
% 107BSC =
2.0.8040.1 L bl R R v
1. 07BSC —— ot ek
2.14
29440, |~
1
]
=
e
[~
B 11: SPEO3MBOA-CN #3&4MEE
Figll: SPEO3M60A—CN Package Outline Drawings
ShiERBIRIOERAE
fAs: 202511C
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TR FH I
Lo ARG ey A PR A J] 7 S B 5 2 D B A A, JEiemim oy =, T S A
AR

WA SKIEIANTE A F i bs,  AA BERTE S A F AR AR .
3. FEHLBRBCUFINAE A BRI S R o RAUE M, 75 W R B AL W] SR
4. AU U AR AE A T A 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.

57730
HHEM B TFROARAF
AR ARG EHAR TR 99 5
ME%: 132013

MHL: 86-432-64678411

fEHE. 86-432-64665812

Pk:  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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