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FESH MAIN CHARACTERISTICS

600V/3A EIFIKB)
Vbss 600V
) 3A
Iom 6A
Hig APPLICATIONS
2 2 R o Air conditioner fan
Wz o Electric fan
AL o High speed hair dryer
IKER o Pump
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compatible with 3.3v and
5V MCU
e Lower arm MOSFET source
electrode output
o Built-in bootstrap diode
o Built-in straight through
protection
o Built-in undervoltage protection
o Built-in overcurrent protection
e Shut—Down Input
e Internal integrated temperature
detection output

1T 521 5. ORDER MESSAGE

% Package
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Halogen-Free-Tube Halogen-Free-Reel Marking Package
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iR~ B 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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Fig 2.2: Distribution of pin
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SIS | 5l AR 5| IR
Number Name Description
1 S PR YE GND ¥ IC Common Supply Ground
2 VB B IR S HL YR upper arm drive power terminal
3 P AR 2% E A A\ T~ Positive DC-Link Input
4 VCC V| FL B Power supply for low side and Low Side MOSFET Driving
5 HIN  [EEEHIE S# A\ Signal Input for U-Phase High-Side
6 LIN NEIEHE S GG T Signal Input for U-Phase Low—Side
7 COM FEH| Y GND ¥+ IC Common Supply Ground
8 COM EH|FYE GND ¥+ IC Common Supply Ground
9 CIN A BRI i B R A SR Short circuit protection trigger voltage detection|
10 IR0, /SD, VTS Eﬁlﬁﬁiﬁﬁﬁ/?ﬁﬁ)@élﬂ/?ﬁﬁiﬁﬁﬂﬁ%?
IO Fault output/input shutdown/temperature output
11 Nx B MOSFET JE#kii T Negative DC-Link
12 P i AR 2% E A A\ T~ Positive DC-Link Input
13 VS FEH|FYE GND ¥ IC Common Supply Ground

B 3. BHRE|MIhREE XK

B RHEM (Ti= 25°C, AR ak it 1)

Absolute Maximum Ratings

WA E 4> Inverter Part

Fig 3: Pin function

(Tj= 25°C, Unless otherwise Specified)

WUEE LA
‘ ZH KA Rat :
= atings Units
it Symbo Parameter Condition g
A — 5K LI R
Voss Drain-Source Voltage 600 v
Io FESR Ui Tc=25C 3 A
Drain Current-continuous
lom Tt I (AR Tc =25<C, Jikah 58/ T 100us 6 A
P ROFERhRE TC=25C, fifify 2 w
Maximum Power Dissipation TC =25, Each MOS
ZEH
“aAmL
Tj Operating Junction / -40~150 °C
Temperature
#HIEE4> Control Part
w5 ZH A BWUEME | AL
Symbol Parameter Condition Ratings Units
ce Control Supply Voltage Applied between VCC and COM
v TR Ve-Vs 2T 20
BS High-side Bias Voltage Applied between VB and VS
YN ERELNES Vin-COM 2 [H] B
Vin Input Signal Voltage Applied between VIN and COM 03-Vect0.3) vV
Fo Function Supply Voltage Applied between Vro and COM omveeTy
* Current Sensing Input Voltage Applied between Vsc and COM ) cere
N #F E 3% Bootstrap Diode Part
Sl R B RN ERLE
202607A JILIN SINO-MICROELECTRONICS COL LT 3/15
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k=] ZH XA WUEME | B4
Symbol Parameter Condition Ratings Units
S I
VRRMB Control Supply Voltage / 600 M
ARG Total System
iR ZH Fs BUEME | B
Symbol Parameter Condition Ratings Units
Vs LR VeesVis=13. 5V 16, &V, 1J=125° €, 150 v
Power supply voltage FEEE M, <2us
Tj it / 40~150 °C
! Operating Junction Temperature )
BT T AR .
Te Module shell temperature ) -20~100 C
™ A7 e
TsTo A2 Tc=25°C -40~125 °C
Storage Temperature
60Hz, 1E5%, AC14r%h, EHEHBIBAR
20 2500
Viso /@.’% i [ 60Hz, Sinusoidal, AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate

£VE 1. IPM TR FROKEUE 45188 150 T(@RMIRSE TC< 100°C). 4R1M0, N TR IPM 1217 %4, S5iRMNIR
EF Tiav) < 125°C (@ETHHRE Te <100°C).

Note 1:

PPH Thermal Resistance

The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100C

s ZH %A MR L2
Rth(j-c) EES A E /1MOSFET 55 TIW
B ASARE (Tj=25°C, BRIk LHA)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAEER 4> Inverter Part
ieg 2% *MF B/AME | HEUE | BOKfE AL
BVpss - R ViNn=0V, Ib=1mA (£%7F2) 600 - - \Y
T A F R R A
Ipss 7 Vin=0V, Vps =600 V - - 10 UuA
JIL
Pi-T —ARE T m
Vsp Vee=Ves =15V, Vin=0V, Ip=-1A - 0.85 - \Y
JES
RDS(on)| e-VASEAFE | Vec=Ves=15V,Vin=5V,Ip=1A - 2.2 2.8 | ohm
Ton - 550 - nS
T Ven =400 V, Ve = Vas = 15V, 55 nS
Toff o o=3A - | s | - | s
Vin=0/5V, iR (%E3)
Tf 70 nS
Trr - 90 - nS
SillEREBEFRIGERLE
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#IE 2: BVDSS & HA MOSFET Rk VPN Ri/NTiZ{E, HEFBAK, Vs EAEMEN N HAR
it 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.

#UE 3: toN Hl torr B 5 BRE) IC ARMAEIR . ISR RAESRIR A NI, AFK PCB ML S AHE. HSH
4 FIFF R A]E Lo

NOTE 3: toN and torr 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.

45343 Control Part

iR ZH XA s /ME | URUME | B R | B fr
Symbol Parameter Condition Min. | Typ. | Max. | Unit
B ASHIR .
lQcc Quie\gigni%\}éfzﬁ ;IlLJ I Vee=15v Vee-COM 2R - - 1 mA
e PRl VIN=5V Applied between Vcc and COM
Current
VBS A Hi VDB=15V VB(U)-U, VB(V)-V, VB(W)-W 2 ]
[o]:} Quiescent VBS Supply VINZOV IApplied between VB(U)-U, VB(V)-V, - - 500 UA
Current B VB(W)-W
. or U RSP
uveeb MO ER VCC Under-Voltage Protection Detection Level 72 82 92 v
Low-Side Under-\oltage P
UVCCR Protection VCC Under-Voltage Protection Reset Level 8.2 92 10.2 v
N ) o U RSP
UVBSD R R s fR 3P VBS Under-Voltage Protection Detection Level [ 80 90 v
High-Side Under-\oltage prym—-
Protection MR
UVBSR VBS Under-Voltage Protection Reset Level 7S 85 95 v
VFOH VSC=0V, /FO Circuit: 10K to 5V pull-up 4.0 - - \Y
A P H R
Fault Out Voltage
VFoL VSC=1V, /FO Circuit: 10K to 5V pull-up - - 0.5 \Y
B i 4 Jok et 5
trop i - 20 - - us
Fault-Out Pulse Width
L i i )
VSN | Short—Circuit Trip Level i 038 | 0441 050 | V
VIH FNTT A BB L AR, e VIN 5 COM Z[f] i i 30 Vv
ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM '
VIL NG PR R H WML, IIFE VIN 5 COM [A] 0.8 i i 26
OFF Threshold Voltage Logic Low Level, Applied between VIN and COM ' '
HVIC i It HER VDD=VBS=15V,T=25C . 82.5 .
IFO_T |HVIC Temperature Sensing UA
Current Output VDD=VBS=15V,T=75C - 207.5 -
. N v ‘C, @i 10KQ 3
B & 4 R 25°C, T 10K L T % 5V ) 418 )
Tc=25"C, 10K to 5V Pull-up
VFO_T | Temperature output, remark L% 25°C, i 10KQ Ff FI & 5V \
4 Te=75"C, 10K to 5V Pull-up ] 2.93 ]
Ok L iy N 7
VEsoR (ERERITE ALY SDx-COM - - 26 | V
Shut—down Reset level
a5 il L 131 B8 = I 15 S5 BR 1 ]

ﬁ)iz’g: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 5/15
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il E S T IR L

Shut—down Detection level

VEspb SDx—COM 0.8 - - V

H 2 AR BRI R R
RBS Bootstrap Diode - 100 - Q
Resistance

FVE 40 IPM RS R 2GS 5 K 5.2, B 5. 2 iiZ2 L 6. 8KQ R4 FiBHZE 5V FILL 4.7 KQ LR diFHE 3. 3V
TRAs R
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.

R T/EHM Recommended Operating Conditions

ids ZH s /M | HLAUE | B OB | AT
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
HLI HL IR P-N 2 [A]
VPN . - 4 \Y/
Supply Voltage Applied between P and N 300 00
3 ] LU PR Vce-COM i)
\Y/ . 13. 15. 16. \Y/
cc Control Supply Voltage Applied between VCC and COM 35 50 6:5
e U4 1) P Y L VB-VS 2 [f]
VB . 13. 15. 18. \Y/
S High-Side Bias Voltage Applied between VB and VS 35 50 85
LN DEN 2N
VIN(ON . . - V \Y/
(ON) Input ON Threshold Voltage VIN-COM 2 [d] 30 cc
VIN(OFF) NS P A FL R Applied between VIN and COM 0 i 0.6 v
Input OFF Threshold Voltage
|
tdead N JEI ) Vce=VBs=13.5~16.5V, Tj<150°C 1.0 - - us
Blanking Time for Preventing Arm-Shor
WM B /NN 5 ks 9 1 ON 0.7 - - us
Minimum input signal pulse width OFF 0.7 - - us
e B 2
FPWM PWM JFXALE Tj<150°C - 15 - | kHz
PWM Switching Frequency

100%lc 100%lc

trr

Vce Ic lc A Vce

J VIN Vin

teion) 7l tore
VIN(oN) 10%lc 90%lc  10%VGE

tc(oFF)
10%VCE 10%lc

(a) ¥ (b) G

B 4. FFSCHT ] 5E L
Fig 4: Switching Time Definition

SilililERBFRIDERLE
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Vg (V), Temperature-Sensing

Fig 5.2: Curves of HVIC Temperature detection—voltage curve

fRA: 202607A

Itg (mA), Temperature-Sensing
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Fig 5.2:1-T curve of temperature output of IFO
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il e

TCH AT

MOSFET

5.400mm

4.600mm

A 6: 5iE Tc JWIRA

Fig 6: Case Temperature Measurement

BRI ThEER FF B Time Charts of Protective Function

wusial || 17T 1

| . (4
Protection RESET SET| RESET
Circuit State i | :
Control ia1 UVeeo asi 'aﬁ
Supply Voltage \5/
s | a7

132

Output Current 1 [\/\

Fault Output Signal

a4

J— (¢
P

as

7. RIEGRY 7B (&)

Fig 7: Undervoltage protection sequence diagram (low side)

al (HUEHLE BT WK ETFE UVeer, 24— MRS 5 BRI L TG TAE
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al : Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when next
input is applied.

a2: IEHI217: MOSFET JFJ3 3 n#k i«

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

a3: KBRS (UVeen)

a3: Undervoltage detection point (UVccp).

ad: NERNZAT 455, MOSFET #2& K FRE .

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

ab: wbE T e .

a5: Fault output is on.

a6: RIEMKE (UVcer)-

a6: Undervoltage recovery (UVccr).

a7: IEHI81T: MOSFET ‘Sl Inak o125 i -

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

7
Input Signal J L

«

w1 { 27
Protection RESET SET RESET
Circuit State | »
UVgsr | /04
b5
Control = UVasg ba |
Supply Voltage | / |
b2 |
I b4 i
Output Current /\/\ M /\/\ [\/\
: <5
High-level (no fault output) «

27

B 8: RIEMRI I FFE (F)

Fig 8: Undervoltage protection sequence diagram (High side)
bl: WJHE BT MiZH S EFFRIRIERE fL A2 N — DRI SR IAT AT 228K 5 251817 .
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 : IEWIE47T: MOSFET S H k1 hint -
b2: Normal operation: MOSFET is turned on and load current is applied.
b3 : RIEKM (UVesp).
b3: Undervoltage detection (UVesp).
bd : AEMNZMAES, MOSFET #2 KHIRE
b4: No matter what signal is input, MOSFET is off.
b5 : K EMKE (UVesr)-
b5: Undervoltage recovery (UVgsr)o .
b6 : IEH 21T MOSFET Sl - Ik i1k fa it -
b6: Normal operation: MOSFET is turned on and load current is applied.

Fault Output Signal

SilililERBFRIDERLE
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HIN

HO

o] |

?

Smajt Turn—off

Activated by next input

Soft Off |

after fault clear

i

Over-Current

Detection
CsC

— ™\

No Output

FO

B 9: EHRF NP

Fig 9: Fault—Out Function by Over Current Protection

SUNMETIE PN EREE

HIN : High—side Input Signal
LIN : (A% AAE S5

LIN : Low—side Input Signal
HO : it {5 5

HO : High—Side Output Signal
LO : fikffth {5 5

LO : Low—Side Output Signal
CSC i JMtiE 5

CSC : Over Current Detection Input
IFO: 4 ik A5 5

/FO : Fault Out Function

HIN

HO

Activated by next

Output input after fault

- SMart
Turn-off

Soft Off

clear
tk/

Loj

CSC

/SD,  External
shutdown input

—

10. AMBRETThRER 7

Figur10. Shutdown Input Function by External Command

FAS: 202607A
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HIN = A5

HIN : High—side Input Signal
LIN : RSG5

LIN : Low—side Input Signal
HO : m il th {5 5

HO : High—Side Output Signal
LO : fikffith {5 5

LO : Low—Side Output Signal
CSC S pitifE 5 s

CSC : Over Current Detection Input
ISDX: AR W N5 =

/SDx : Shutdown Input Function

fRA: 202607A

SillERBFROEMREAE

JILIN SINQ-MICROELECTRONICS COL LTD

11/15




Jir)

SPE04M60B-CH

N F & Application Circuit

Cl
[{ Cc2

R4

J— A = ve P
c2[ o] & P
Toy ™ vee
UH HIN
R5
uL LIN
R5 Jg 2
cs | Ies com Vs
U FO/SDIVOT
CIN
com Nx
C1
[( c2
VB N —
P c6 |[coc
vce
UH HIN
RS
uL — LIN
R5
Z _L c2
8 cs | ks 1 H coMm 'S M
TIT FO/SDIVOT
CIN
5Vi3.3V
com Nx
Rro
crl  R2 c1
I [{ c2
VB
vce P
c2 L
UH = HIN
RS
uL LIN
RS
com vs
cs | fes FO/SDIVOT
CIN
[
R3
T Nx Jaxy
coMm
L (I = M

B 11 JRAYRFH R R
Fig 11: Example of Application Circuit

ik 5. HASHER I ICAH TS BERYE PWM AT E , A 15kHZ JF50Mi 9. Cl=4.7uF, C2=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=0.1uF.

FVE 6: TERLERIRANMAN A MCU Hithuh 2 M\ RC 2, a1 R5. C5, BjilbTHimMesslRmEs %k
H.

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.

FVE T TONIREFA G 1IC W R — A 500K (L BU(E) Nhr rfE: OB RAERBIE, i A AT LN R AT RER s
A RC L ARLRERIN, AU RAMNAS 5 1K BT 5 A5 W i F H S

NOTE 7: Input drive is High-Active type. There is a 500kQ(typ.) pull-down resistor integrated in the I1C input circuit.To

SilililERBFRIDERLE
ﬁﬁz’g: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 12/15
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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.

HVE8: HIT R3MLT MOSFET Ytk 5 COM ], R3 HIE £ 52mAZ] Tl MOSFET HIJT SRR LA K B 25 HLER )

Rtk

Kt R3 MRS BN 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.

£ 9: BN E T LH HVIC, HEflmrol5 CPU i EEANE, AT ELMERa Ik 25 2 B

i

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

FUE 10: [ 25 AR RO LRGSR B VS i

NOTE10: Bootstrap negative electrodes should be connected to VS terminals directly and separated from the main output
wires.

B 11 fRYZREE RAL C3 MBS IRV R U DU AT 1~2uS. SR 18] §EBEE A 2R IO [RIiTT 22 A0 28 4k Y
R4, C3ILF/NAR, IRMEAMERE,

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

#E 12: frA A A B R TR EER IPM.

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

Fid 13: O TR A L, fEREF A S P&NL 2 18] 5] RIS AT RERIHE, HETEAE P&NL ¥~ [AIJN% 0.1~0.22uF
] MLCC fIRH g HL A -

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 0.1-0.22pF snubber between the P-N1 terminals is recommended.

SilililERBFRIDERLE
JA: 202607A JILIN SINO-MICROELECTRONICS CO, LTD 13/15
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A3 R Detailed Package Outline Drawings

0.20+0.20
1.15*7=8,0540.30
0.5740.30 040t0.10 _ | | ] 0.2540,05
0.40Ref 2.7040.30 304050 2704030
MAXQ10 A MAX010
- " |
2 g
E 3 2
S o 3 g 7 -
= = =
o 9 : @
e
O 0. 0~0.20 2 5
{ {
1.190.30 -

1.2040.10 0.4040.10 L2040.10

3.00+0.30 3.9040.30

-
H
L 43Ref
0,660Ref _Jlé;
it
=
fHH

1.8040.20

/ |

Lo

B 12: SPE04MG0B-CH #3¥:4MEE
Figl2: SPE04M60B-CH Package Outline Drawings

SilililERBFRIDERLE
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TR I
L EMEEROL T B AT PR = 07 B 5 0 N LA AR AR, JERMER 2, AT R
AR,

VA KISV IATE A A bR, WA RE RIS 52 F AR &R .
2 HLER BTN A ESEIE SAF A 20 K BUE (B, I & i B L T Sk
AU U R AR A T3 145

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.

S Yy

EAREY TR A R A ]

AT HE: FHARE HR TR 99 5
g : 132013

MAL: 86-432-64678411

fEH.: 86-432-64665812

Mdk: 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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