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Intelligent Power Module

SPEO3M60A-CN

FES¥ MAIN CHARACTERISTICS

600V/3A ¥HF IPM I3}

Viss 600V

I, 2A
i APPLICATIONS
21 2= N KL ® Air conditioner fan
K ® Electric fan
fRr I XA ® High speed hair dryer
K ® Pump
fad T S ) FEATURES
E 55 FE%, @ Signal high level valid,

A4S 3.3V A0 5V
) MCU

N MOSFET 4%
fi e

B H % R
PN B B ELE R

N E R R
P B I AR
P B R AR
FO/SD % th

compatible with 3.3v and
5V MCU

® Lower arm MOSFET source
electrode output

® Built—-in bootstrap diode

® Built-in straight through
protection

® Built—-in undervoltage protection

® Built—-in Over current protection

1% Package

SOP10A

® Built-in Over temperature protection

@® Fault output/input shutdown

iT#%{£E ORDER MESSAGE

7= i 42 B Product information
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Order number T~ E 7o K4 T Bl g ESE -
Halogen-Free-Tube Halogen—Free—Reel Marking Package
2A01-0966 SPEO3M60A-CN N/A 03M60A-CN SOP10A
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R A BB Module distribution diagram
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Fig 1: Internal circuit
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Fig 2.1: Distribution of pin
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B 2.2: WHSIHHrEE

Fig 2.2: Distribution of pin

SIS S | 544 FR E1): Eiiipa
Number Name Description
1 NX N MOSFET U5t 1
Negative DC-Link
; s HRERTR T
Phase voltage output terminal

X ) W 2% LR AT T

Positive DC-Link Input

P HLYE GND %1
4 COM IC Common Supply Ground
5 . TR R DR

Short circuit protection trigger voltage detection
e A L N K A
6 /FO/SD Fault output/input shutdown
; N T FERHESRAR T
ignal Input for U-Phase Low-Side
q HIN - REEGIES AT
Signal Input for U-Phase High-Side
; vee | P T B
Bias Voltage for V-Phase IC and Low Side MOSFET Driving

" s ) A

Bias Voltage for High-Side MOSFET Driving

JRA: 202512D

3: RS HIThRERE XK
Fig 3: Pin function
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BRBEM (1= 25°C, ARk

Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)
HAFE 4> Inverter Part
. . r\»ﬁ - AN
2 2H K1t el [
Symbol Parameter Condition
IR — VA LI L U
Voss Drain-Source Voltage 600 v
I ESRR R Te=25°C 2 A
Drain Current-continuous Te =80°C 12
; ; =25° K 7
Tow R (WD Te=25°C, MmREAT 4 A
PC %kﬁ%ﬁlﬂﬁ TC:250C7 $‘E‘EE)£|4 11 W
Maximum Power Dissipation TC =25°C, Each MOS
: S o
T Operating Junction Temperature / -40~150 C
&2 Control Part
105 ZH 1 HUE LA
Symbol Parameter Condition Ratings Units
vee ] FL Y P s VCC-COM Z [H] 20 v
Control Supply Voltage Applied between VCC and COM
VBS vy 42 ] FEL VB-VS X[ 20 v
High-side Bias Voltage Applied between VB and VS
TP NERSLIVES VIN-COM 2 [i]
VIN Input Signal Voltage Applied between VIN and COM -0.3~Veet0.3 v
e Y FL VFO -COM Z |i]
Vro Function Supply Voltage Applied between VFO and COM -0.3~Veet0.3 v
AL it figh A HL S VSC -COM Z [f]
VSC Current Sensing Input Voltage Applied between VSC and COM -0.3~Veet0.3 v
WESE 2B Bootstrap Diode Part
W05 ZH At WEE | AL
Symbol Parameter Condition Ratings Units
IS i) T s
VRRMB Control Supply Voltage / 600 M
BANERG Total System
1] ZH FAF WEE | A
Symbol Parameter Condition Ratings Units
H &{%?F.EE% FeL i VCC=VBS=13.5V~16.5V, TJ=125°C, Jk
VPNeror)| Self-protecting power supply 400 v
voltage limit HEME, <2us
B 5E A AR R L 0
TC Module shell temperature ) -20~100 C
ﬂ;l» vE
TSTG A7 I 2 TC=25°C -40~125 °C
Storage Temperature

H/YE 1. IPM IR B KU LSRN 150°C(@F MEE TC<S 100°C). R0, 8 T Hift IPM 1847% 4, 45iRMNIRET
Tj(av) < 125°C (@R HHRE 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

FRA

Sl lEREBFEINEIRLE
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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)
FFH Thermal Resistance

RS 5 S8 FM HAE LA
SPE03M60A-CN Rth(j-c) S5 A7 I BE £ MOSFET 10.6 °C/W
AR (15=25C, BRAR4skii o)

Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
A 4> Inverter Part
105 24 At e/ ME | S ARME | FORME | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
J-Vi 7 7 LR VIN=0V, ID=1mA(%VE 2)
BVbss | Drain-Source Breakdown Voltage (Note2) 600 ) ) v
B LG ENE _ _
Ipss Zero Gate Voltage Drain Current VIN=0V, VDS=600V ) ) 10| uA
v -l AR IE TR L VCC=VBS=15V, VIN=0V, ~loss | v
P | Drain-Source Diode Forward Voltage ID=-1.0A )
TR S VCC=VBS=15V, VIN=5V,

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

FF R} ] [D=3.0A, VIN=0/5V, & 1%
T Switching Times (Inductive Load) L=3mH (#%7F i} 120 . nS
EON 3) (Note3) - 180 - uJ
EOFF - 11 - uJ

#IE 2: BVDSS ZH4 MOSFET il Kk, VPN B/NTiZE, BRIIZECRE, VDs AR T A AN T

BVDSS .

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

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

BVDSS in any case.

AVE 3: toN Fl toFF B IREN IC FE 4R . FIRAE LIS T IS, AFEM PCB RiEL S THE. ESEK 4

FRIIT R TH 5E S

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

#1564 Control Part

boards and wirings. Please see Fig 4 for the switching time definition.

1 24 At w/ME | M RE | KA | A
Symbol Parameter Condition Min. | Typ. | Max. | Unit
A HY -
1QCC | Q ilS;tﬁf/ECEﬁsﬁ ly [WCCTISV VCC-COM £ A : = | 500 | wA
u Curront UPPY | VIN=5V | Applied between VCC and COM u
; B(U)-U, VB(V)-V, VB(W)-
VBS B \yppoysy \Z‘I_I‘E(UU) o VB VRAD
QB | Quiescent VBS Supply | yiN=5V [Applicd between VB(U)-U, - - 200 ) uA
VB(V)-V, VB(W)-W
[RIPNERTSS For I Hi -~
UVCCD | Low-Side Under-Voltage | VCC Under-Voltage Protection Detection 7.2 8.2 9.2 A%
Protection Level
0 HiERBFREAERLE
fAs: 202512D JILIN SINO-MICROELECTRONICS CO.LTD 5/14
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T
UVCCR VCC Under-Voltage Protection Reset Level 8.2 92 10.2 v
Forn e
UVBSD B R AR VBS Under-Voltage Protection Detection 7.0 8.0 9.0 A%
High-Side Under-Voltage Level
Protection SRR
UVBSR VBS Under-Voltage Protection Reset Level 73 8.5 93 v
AR Bk o 9 2
FOD 1 paylt-Out Pulse Width - 000 - -
. B E S, IIFE VIN 5 COM Z il
A
VIH T E B L Logic HIGH Level, Applied between VIN and| - 2.6 3.0 A"
ON Threshold Voltage
coM
VIL Logic Low Level, Applied between VIN and | 0.8 1.6 - A"
OFF Threshold Voltage
CcoM
Vesor | LHERITE ALY SDx-COM 17 | 22 | 26 | v
Shut—down Reset level
8t 56 9% 1 18 1 R TS
VEspp Shut—down Detection SDx—-COM 0.8 1.5 2.0 \%
level
A 925
Inv RN AL Vin=5V 07 | 09 | 11 | ma
Input bias current
RS B o )
VSCref) Short—Circuit Trip Level ) 0.38 | 044 1 050 v
oL T e L T -
OTt Over temperature HVICH - 138 - °C
. . HVIC temperature
protection trip level
L ORI R HVICIE i ifi JZ
OTrh Over temperature LVIC Hysteresis temperature - 28 - °C
protection reset hysteresis

B2 —tRE#4 Bootstrap Diode Part

e Y K1F M | SO (RO

Symbol Parameter Condition Min. Typ. Max.

RBS 2% BT BREVICH EED | | 00 | . | o
Bootstrap Diode Resistance [[ntegrated Within HVIC  (Note 4)

#iE 4: IPM WHEE % A ERKAE HVIC L, RAIE & SIS ER IR —0E, IERHEILT 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.

WFETAESZA Recommended Operating Conditions

=) 28 =) R/ME | R | RO | B4
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
CER/ VN P-N Z [H]
VPN Supply Voltage Applied between P and N ) 300 400 v
] P Y L VCC-COM 2 [}
Vee Control Supply Voltage Applied between VCC and COM 13.5 1 150 ) 165 v
ey 0 ] P 90 L VB-VS Z[f]
VBS High-Side Bias Voltage Applied between VB and VS 13.5 1 150 ) 165 v
fay N TT R A L .
VIN(ON) Input ON Threshold Voltage Aol d\{)lN-COl\(I/ HZ\IIEH 1COM 30 ) vee v
VIN(OFF 40 N5 B B8 £ Pl U ppiied between VIN an 0 o6 |V

@ il 4 B B (SRR R
fAs: 202512D JILIN SIND-MICROELECTRONICS €O LTD 6/14
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) Input OFF Threshold Voltage
HEIX I [i] CURG :
Tdead Blanking Time for Preventing VCC_VBS_B'E ~16.5V, Tj= 1.0 - - us
150°C
Arm-Shor
RN 5 Ik v ON 0.7 - - us
PWM . . . .
Minimum input signal pulse width OFF 0.7 - - us
PWM JF A% . .
FPWM PWM Switching Frequency T<150°C ) 20 ) KHz
100%lc 100%Ic
trr »
VcE Ic Ic A VcE
—
~—
Vin Y
T ton == - -
tciomny torr -3 5=
VIN(ON) 10%lc 90%lc  10%VCE m%VCEC(OFF} 10%le
(a) T (b) <M
B 4. FFRESTEIE X
Fig 4: Switching Time Definition
MOSFET TCHA AT
= O
S TRRATT AR S
5.15
Bl 5: iR Te WA
Fig 5: Case Temperature Measurement
0 lilEREBFiRIDERLE
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ZIThEER B Time Charts of Protective Function

—

a
al

a2
a2
a
a3
a4
a4
a5
a5

Y]

ab6:

ab
a7
a7

Input Signal J ‘

LU

. ] F
Protection RESET SET| RESET
Circuit State ! - P
UV 5 |
Control . a1 . UVeep \;‘é / i
Supply Voltage \55/ !
az |
1 | a7
Output Current 1 I\/\ = [/\_/\/\

p). |

Fault Output Signal

ab
Hs—]

6: RIEORY B 7 I (fRAN)

Fig 6: Undervoltage protection sequence diagram (low side)
YRR B R EFE UVeer, ™ F—MRAGE 5 BRI B4R T4

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

applied.

. IEHIZ4T: MOSFET FF & FEn# s i

: Normal operation: MOSFET turns on and loads current.

s REAREI AT (UVeen)

: Undervoltage detection point (UVccp).
D ANERINEM 4155, MOSFET #5/2& KHPRA .
: No matter what signal is input, the MOSFET is off.

: kR TS .

: Fault output is on.

RIEVKE (UVecr)s

: Undervoltage recovery (UVccr).

: IE% 1847 MOSFET 3l 3 &k 1 4 iR

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

JRA: 202512D
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WAEE g_

RS B s {ir LRl - U

3 ] el T L (WVps)

v
MOSFETHL i _/\_\_/\_\_/\ : )
((’ T

B 7. REGRY B E G
Fig 7: Undervoltage protection sequence diagram (High side)
bl: HWIFEHBEE EFA: il E EABIRIEWE &, 75 N —DNRIEESEPATINZE B 5 3hiE1T .

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 : IEHI&4T: MOSFET S8 #8478 i i o

b2: Normal operation: MOSFETis turned on and load current is applied.
b3 : KRN (UVssp)o

b3: Undervoltage detection (UVgsp).

b4 : NEHNZAT A5 S, MOSFET #BiE KPR

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

b5 : KIEME (UVasr)-

b5: Undervoltage recovery (UVasr)o .

b6 : IEHIE4T: MOSFET S8 N4 57 8 i i o

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

—— M L

— &
A
Frotacton RESET SET|  RESET|
Circuit State ; _
UVEISR
b1 i
Control [ UVggg b3
Supply Voltage
e bav
v
Output Current | /\/\ [\/\
High-level (no fault output) @
)

Fault Output Signal
8: FEBEIRY I P I

Fig 8: Short circuit protection sequence diagram

Sl ERHEBFRIZERELE
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RIINEERE I PNEREE

HIN : High-side Input Signal
LIN : R AAE =

LIN : Low-side Input Signal
HO : w15 5

HO : High-Side Output Signal
LO : Mk Hi (5 =

LO : Low-Side Output Signal
CSC LMtz 5 ;

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

/FO : Fault Out Function

HIN I
LIN |
Activated by next
N¢ Qutput input after fault <! Smart
HO clear | Tumn-—off
_\ /Sc-t Off

LO

Csc

/1SD,  External ——

shutdown input
Bl 9. SMERRWTTIRER P
Figure 9. Shutdown Input Function by External Command
RIINEEAIE I PNEREE
HIN : High-side Input Signal
LIN : fRMEAAE =
LIN : Low-side Input Signal
HO : w155
HO : High-Side Output Signal
LO : iM% Hi A5 =
LO : Low-Side Output Signal
CSC 1 imtiifE =
CSC : Over Current Detection Input
ISDx: AN R W A AE
/SDx : Shutdown Input Function
ThanPub bRl L e 10/14
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N HE Application Circuit

non

UH

uL

UH

uL

UH

uL

+15V

#idi 5:
NOTE 5:

l—q{ J£ ve 1 P
G| bt vee 2
HIN
R5
- LIN
RS Ls c2 e |
&L — com vs
i)
CIN
com Nx T
C
[4: e 1
| L
VB e W
P (l C8 |Coc
vee
- HIN
R5
- LIN
R L c2 el
C5._L L5 — H com ve M
/EO,/SD
CIN
5VE3.aV ”
com 2
Rro
crdl R2 1
I: [{ c2
VB l
vee i
ca L
- HIN
R5
y— * LIN
R5 -
L com e
cs L 5 IFO,/SD
-" 7 CIN
R3
T Nx
¢ com =
4 T T
.R_4‘

Kl 10: SRS e R
Fig 10: Example of Application Circuit
H 46 LR (1) o as A S 2R U5 PW BT 2, L 15kHz JFRAER AF]: Cl= 4. TuF, C2=0. 1uF,

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=0.1uF,

#IE 6:
NOTE 6:

FERRHR IR N s AT MCU % tHom < BN\ RC 4B HR, W1 R6. C5, PylEFHuMErE S EINE SR,
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

FVET: BN EA R 1C AR > 500K (MAME) FHiBME; By bR ERSNE,

2R RC EARLRERIN, 20U DA A 5 I8 BT 5 A 5% i B3 PR s 90

i N AT 2 S AT BEH s

NOTE 7: Input drive is High-Active type. There is a 500k Q (typ.) pull-down resistor integrated in the IC

JRA: 202512D
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1 8:

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.

1T R3 A2 T MOSFET #5AK55 COM - [A], R3 FJ s [ 2 520 £ I MOSFET FIJT R4 LK B %5 HL S ORI

DRI R3 ORGSR B /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.

3% 9: TR E T HVIC, HPhlin 7 rl 5 CPU i ELEAE, AN 75 BT ] 6 Ml AR s 4 25 o 120 FRL %

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

Foid 102 F 2SR SN ELBIE R VS i

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

ik 11 RAPERI RAL C3 (¥ [ 8 B e WU BUAE 172uS e SR MITIN [B] 7T RE Bl A A7 28 (KA [ 1 22 /0 7 28484k . 71 R4 C3
WP, WEAMERT.

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

il 12: PrA AL B AT RERISEIL TPV,

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

I 13: AT BIIERR ST, fEREHA S PENT Z IR 51 MU AT RERRE,  HEXEAE PENT 37 Z [A] £ 0. 1~0. 22uF K
MLCC fIRAE B L 25 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.
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A EEEEE] Detailed Package Outline Drawings

SOP10A| FEAT . mm)

10.3040.1
7-0.4040.1
t i— 5-1.27BSC 12 34BSC *TO.ZOiO.l
1.02 J
dafafg 0 &
L
0.75
= &
S F
7 3
~ =
ol
O g
H
3
,—p o 3

IR EHE
il |

2-0.40140.1 2-0.60+0.1 k3 5
2. 74BSC 2.84BSC z 025400
2osmi0s s
1.07BSC -
2.14
29440.1

[ \

i == EIE]

2.0240.1

Bl 11: SPE03M60A-CN %34
Figll: SPEO3M60A-CN Package Outline Drawings
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EEHI
Lo BRI IR F P i 0 VB A AR, e Ay 3, T RS 5 A
A% SK

WA SIS TS A~ Fl AR, WA SE TS 5 A F AR
3. FEHBRBIT IS A EH S AR S KBS, 5 2L TS k.
4. KU H A AR A A R

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

P& 77
HEWERETFROERAR

AwF bk FHARE ST 99 5
fi%w: 132013

MHlL: 86-432-64678411

fEH: 86-432-64665812

M k: 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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