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Intelligent Power Module

SPEO3M60TW-AD

FE S MAIN CHARACTERISTICS

600V/3A 3 MIEHFIRED
VcEs 600V
Ip 1. 5A
Viso 1500V
& APPLICATIONS
® XL ® Fan motor
® /KK @ \Water pump
® UKHH ® Fridge
7= Enip i

N E 6 600V/3A Pk E % MOS.

BT AR, M 3.3V A BV 1 MCU,

WEHZ RE

WERIERS ERAS . R
A B RS T RE -

PN FS Pl A TN o

FEATURES

Build-in six 600V/3A fast recovery MOSFET
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
Build-in shut-Down Input.

Internal integrated temperature detection output.

iT#2{&E. ORDER MESSAGE

%% Packag

DIP23WD-FP

o] © f ) Ol
PIN1-PIN25

\ 7= W 1§ B Product information
N 5B 7 — : .
Order number -8 T i~ Bl =
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0961 SPEO3M60TW-AD N/A SPEO3M60TW-AD DIP23WD-FP
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B fisE 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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51 2 = 51 RIA4 B 1 ik
Number Name Description
1 NU U I8 MOSFET J5Ak 1 _
U phase lower arm MOSFET source terminal
2 -y NI GND
Common Supply Ground
3 HING Uﬁi%ﬁﬂ%ﬁﬁk%? _ _
U phase upper arm control signal input terminal
4 LING Uﬁ?%ﬁﬂ%ﬁﬁk%? _ _
U phase lower arm control signal input terminal
i) H P 1
> VCCy Control power terminal
6 HINy vﬁi%ﬁﬂ%%ﬁk%% . .
V phase upper arm control signal input terminal
; ™ VAT ERERIE SRART .
V phase lower arm control signal input terminal
Pt r Y
8 VCCy Control power terminal
9 VOT HVIC i&JE%id Output for HVIC Temperature Sensing
10 o Sk AL (R0 X P A T -
Shut Down Input for Over Current and Short Circuit Protection
N o sow | PR WA
' Fault Output, Shut—Down Input for W Phase, Temperature Output
1 NG WA BB BRI SRART _
W phase upper arm control signal input terminal
13 ™ WA EEHRIE SRART _
W phase lower arm control signal input terminal
Pt R Y
14 VCCw Control power terminal
15 COM NILHYRIEHL GND
Common Supply Ground
16 NU U A FE MOSFET ¥tk _
U phase lower arm MOSFET source terminal
17 y U A4 EE R U A D0 L
Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
18 e U A 1 ) R _
v U-phase upper arm drive power terminal
19 ve VA 3 L _
M V-phase upper arm drive power terminal
20 v Vﬁ%&ﬁvﬁﬁwwﬁﬁﬁﬁﬁﬂ o N
V output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
’1 - V # B MOSFET ks _
V phase lower arm MOSFET source terminal
22 W W HI 8 MOSFET 5tk T
W phase lower arm MOSFET source terminal
” W AR T W D0 5 L
W output for U-Phase & Bias Voltage Ground for W-phase High-Side Driving
" v WA B R T _
W W-phase upper arm drive power terminal
. - N N

DC input terminal of inverter

fRA<: 202512A
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Fig 3: Pin function
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BABEME (Ti= 25°C B )
Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)

WA S> Inverter Part
ie) ZH A RWEE LE¥y2
Symbol Parameter Condition Ratings Units
CER/LENES BT P-NU, NV, NW 2 &
Ven 450 \Y
Power supply voltage Applied between P- NU, NV, NW
HUR R (BRI FLFHF P-NU, NV, NW Z [f]
VPN(Surge) . . . 500 \Y
Power supply voltage (including surge) Applied between P- NU, NV, NW
TR-UE
Viss Drain—Source Voltage of Each MOSFET / 600 v
TR RS iR Tc=25<C
Ip - 15 A
Each MOSFET Current, Continuous
AR () Te=25C, KIS T 100us ; |
Lou Each MOSFET Pulse Current, Peak Tc=25C, less than 100us
Tc=25°C, £~ MOSFET
Pp ¢ KIh#E Maximum Power Dissipation] Te=25°C. For Fach MOSFET 6.8 W
g5 (WAVE 1)
T, -40~150 <
Junction Temperature Notel
Z##4r Control Part
w5 ZH M BUEE Li¥A
Symbol Parameter Condition Ratings Units
Vee Pt L YR VCC-COM Z ] 20 Vv
Control Supply Voltage Applied between VCC and COM
Ves e 2 ) P VB-VS 2 i 20 Vv
High-side Bias \oltage Applied between VB and VS
LD N ERENiNES VIN-COM 2 [
Vi Input Signal Voltage Applied between VIN and COM “0.3-Vect03 M
o e FO 3 IR A is A
Fault output current FO terminal sink current value '
S \T‘T\“ LA » R
Vsc Input VEEI{t}:g% glglcﬂlﬁjijeﬁ\t Ec;!e%ction LT CSC-COM Z il -0.3~Vc+0.3 \%
. Applied between CSC-COM
terminal
Veo b L L BT FO—COMX[H] -0.3~Vc+0.3 \
Fault output voltage Applied between FO-COM oo
BANRG Total System
w5 ZH A BUEM | AL
Symbol Parameter Condition Ratings Units
E&%F%ﬁ%ﬁ@ﬂ Vee=Vps=13.5V~16.5V, T;=125<C, JEEE
Veneeron Self-protecting power supply voltage 400 Vi
limit Pk, <2us
B Fe ik TAEIRE .
Te Module shell temperature ) -20~-100 c
ﬂ,l» vE
Tsre AT - -40~125 C
Storage Temperature
’ ; I ’ ] ’5‘: \I B ;:i\\\‘
it R BOHz, IE5%, AC1Shoh, IEHE BB
Viso - 60Hz, Sinusoidal,AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate
ShiERBIREERASE
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T ZH I

Mounting Torque

‘e AENRYL . M3

0.6

N.m

HBYE 10 IPM DR BRRFUESS RN 150 T@F M I TC< 100°C). 2R10, 8 T Hifk IPM i817% 4, 4RMNIEE T
Tj(av) < 125°C (@K MIEE 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 Tj(av) < 125°C
(@surface temperature TC< 100°C)

#PH Thermal Resistance

it ZH %At BT ¥
Symbol Parameter Condition Ratings Units
e AU £G4 MOSFET
Rth(j—c) Junction to Case Thermal For Each MOSFET 18.3 T/W
resistance
AR (Tj=25C, Bkismuin)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAZERS) Inverter Part
195 Symbol S %A e /ME BRE | AL
7Y Parameter Condition Min. [LRE Typ| Max. Unit
JR-UR
BVpss Drain-Source Breakdown | VIN=0V, ID=ImA(£%7F 2) (Note2) 600 - - \%
Voltage
SRR L R A R
Ipss Zero Gate Voltage Drain VIN=0V, VDS=600V - - 1 mA
Current
PR W IE M R
Vsp Drain—Source Diode Vee=VBs=15V, VIN=0V, Ip=—1A - 0. 85 - \%
Forward Voltage
RIS IE
RDS (on) Drain—Source Turn—On Vee=VBs=15V, VIN=5V, ID=1A - 2.4 - ohm
Resistance
ton - 740 - nS
fen Ven=400V, Vee=Ves=15V,  Ic=4A i 160 - ns
T2 |00V, VecTVes=loV,  1c=AA,
tore S o Vn=0/5V, &M 71 %% (Inductive Load) (#% - 700 - ns
Switching Times(#%-7E 2) Y 2) (Note2)
tc(OFF) - 70 - nS
ter - 180 - nS
BIE 2: ton M topr WHIRED 1C PERHEHIEIRI A, teon) F1 toorm /2 MOSFET 54 44 & T ISR SN 2% 11 F

FITF RIS ] 1 L 5.

Note 2: ton and tOFF include the internal propagation delay time of the driver IC. tcon) and tcorr are the switching times of

the MOSFET itself driven by the internally given gate. See Figure 4 for details.

fRA<: 202512A
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100%Ic 100%lc

trrI
VcEe Ic Ic A VcE
N—
VIN VIN
" ton <= > - >
tcon) torF - .
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC(OFF) 10%lc
(a) JF i (b) Ik
B 5: JFcET[E]E X
Fig 5: Switching Time Definition
4|4 Control Part
iR= ZH) %A $pc /ML | LA | e KA | BRAr
Symbol Parameter Condition Min. Typ. | Max. |Unit
A HR .
locc Quie\ggitﬁigéﬁét I VCC=15v VCC-COM Z ] 1500 A
© PPY ViN=5v Applied between VCC and COM |~ - u
Current
§ VB(U)-U, VB(V)-V, VB -W 2
VBS #4S _ \ L) W) Wyw <
I Quiescent VBS Suppl! VBS=15V ] 500 A
Q88 e PPY MIN=sv  |applied between VB(U)-U, ; ; u
VB(V)-V, VB(W)-W
VFOH R VSC=0V, /FO Circuit: 10K to 5V pull-up 4.9 - -
Fault Out Voltage v
VFoL VSC=1V, /FO Circuit: 1mA - - 0.9
o % Ik i) ) L
V Vee=15V \Y
SeteD Short-Circuit Trip Level ¢ 0.44 0.48 0.51
o B
Uveeo {EG 0012 I (247 (P 5) L 76 | 86| 96 | v
. Detection Level
Low-Side Under-Voltage IR
)
Uvcer Protection (Fig 5) " 8.3 9.3 10.3 v
Reset Level
o . Sl E >
Uvasp RSl (SES) Deﬁgéon Level 7.6 8.6 9.6 v
High-Side Under-Voltage o
Uvesr Protection (Fig 6) " 8.3 9.3 10.3 v
Reset Level
A A HR e 58
2 - -
TFo | Fault-Out Pulse Width 0 us
R, &I 3 Te=00C 263 | 2171 291
VoT  Temperature output, remark
3 Tc=25C 0.88 | 1.13 1.39 \Y,
181 5 D W AL HL T
VEsDR SDx-COM 1.8 2.3 2.6 \Y
Shut-down Reset level
SlliERBIFREHGERAE
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{58 i 5 7 I 41 H
VEsbp Shut-down Detection SDx-COM 0.8 1.3 1.5 \Y,
level
LN AR ERT
IN ViN=5V 0.7 1.0 1.5 mA
Input bias current
3 R R e R T
Vin - HANZEVIICOMZ ] - 22 | 26 | V
ON Threshold Voltage Logic high level
TN e Applied between
IR W R L P ok ey i )
ViL Vin-COM 0.8 1.3 - \Y,
OFF Threshold Voltage Logic low level

HVE 4 IPMEERH R ESEE 6.0

Note 4: Please refer to figure 6.0 for the temperature output current characteristic curve of IPM.

B2 R4 Bootstrap Diode Part

it e 2 A oM [ s | BoR] e
Symbol Parameter Condition Min. Typ. Max. Unit
ER:N
RERBsp - 160 - Q
Bootstrap diode on resistor

HEF T1E¥M Recommended Operating Conditions

s S 1 sME | AU | RORNE | RAL
Symbol Parameter Condition Min. Typ. Max. Unit
EEMRENER JEINTEPAINZ [A]
VpN - 300 400 \Y
Supply Voltage Between P and N
2 il LR B HAHEV ocFl COMZ [
Vece 13.5 15.0 16.5 V
Control Supply Voltage Between Vcc and COM
= i e P it INTEVe Vs [H]
Vs 135 15.0 16.5 \Y

High-Side Bias Voltage Between Vg and Vs

dvec/d:, | FEHIHIEW BN

-1 - 1 Vl/us
dves/d: Control power fluctuation| -

B b AR BB AISEIX A 1] | Ve = Ves = 13.5 ~ 16.5 V, Tj <150°C
tdead Blanking Time for 1.0 - - us

Preventing Arm—Short

NS 5 /N A Bk sE
Pwinony Minimum On pulse width of] - 0.7 - -

input signal us

LPNEREE = 2PN S

0.7 - -
Pwin(off) Minimum Off Pulse Width of| -

ShiERBIREERASE
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Input Signal

PWM A= Tj <150°C
Fpwm - - 20 KHz
PWM Switching Frequency

P b
[S B T

-]

YOT (W)
= [
[T =T I X

=]

0 20 40 &0 g0 100 120

Temperature|{“C)

6.0: VOT #ith B £k
Figure 6.0: VOT output voltage curve

R ThEelf P& Time Charts of Protective Function

2”7
Input Signal J L
S «
. P
Protection RESET SET|  RESET
Circuit State ! |
i | A
UV ‘ |
Control ; i UVeco > &
Supply Voltage ? \5/
a2 S a7
Output Current l /\/\ [\/ /\/\ /\/\
—%
a5
Fault Output Signal
— £

2

B 7. REGRSEFE &)

Fig 7: Undervoltage protection sequence diagram (low side)

al (YR BTt U ETRE UVeer, 2 T — MG 5 BRI LR IT 46 TAF

Sl ERBFRHERAS
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al : Control supply voltage rises: after the voltage rises UV ccr, the circuits start to operate when next input is

applied.
a2: 1IE%z4T: MOSFET JFJa 3k s ifi -
a2: Normal operation: MOSFET turns on and loads current.
a3: REALM A (UVeep)s
a3: Undervoltage detection point (UV¢cp).
ad: NERANLA 2155, MOSFET #ZRKHAIRE.
a4: No matter what signal is input, the MOSFET is off.
ab: kRS
a5: Fault output is on.
a6: KJEMKE (UVccr)-
a6: Undervoltage recovery (UVccr).
a7: IEHIZ1T: MOSFET Sl H I £ 28 fLifk
a7: Normal operation: MOSFET is turned on and load current is loaded.

27
Input Signal J

«
P

Protection RESET SET RESET

Circuit State
uv

Control UVges b3l
Supply Voltage \/

BSR { /

b1 b5

M

e b4 v
v
Output Current /\/\ /\/\
. %

High-level (no fault output) @«
)

Fault Output Signal
8: RIELRIIFF I (R

Fig 8: Undervoltage protection sequence diagram (High side)

bl: YL Bt iz E EARIREKE S, T —DRIEE SHHATINZ L 6 5hiE17.
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 : IEHIE47: MOSFET S8 Ik 1 8k i ifit »

b2: Normal operation: MOSFET is turned on and load current is applied.
b3 : KA (UVesp)-

b3: Undervoltage detection (UVgsp).

b4 : AEHNZH 455, MOSFET #5255 HPIRAS

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

b5 : KEVKE (UVesr)-

b5: Undervoltage recovery (UVgsg)- .

b6 : IEHIE4T: MOSFET S Ik 1 2k faifit »

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

ShiERBIREERASE
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HIN

LN ]

ras

i

Activated by naxt nput
after faull clear

Smajt Tum-oll

SO"O"T
LO ___
Over-Currant
Detection ~—— ™
CSsC
FO

HIN = A 5
HIN : High—side Input Signal

LIN : RAUFALE 5

LIN : Low—side Input Signal

HO : =il i 555

HO : High—Side Output Signal

LO : M A5 5 5

LO : Low—Side Output Signal

CSC It {5 5 5

CSC : Over Current Detection Input
IFO: b ey A5 5

/FO : Fault Out Function

HIN

B 9: EFRRIFHF
Fig9: Fault—Out Function by Over Current Protection

Activated by next

mput after fault
clear al

Smart
Tum-off

o

SD, External
shutdown input

WA : 2025124

—

B 10. SMEROCHThRERT

Figure 10. Shutdown Input Function by External Command
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HIN & A5 5

HIN : High—side Input Signal
LIN @ &AL 5

LIN : Low—side Input Signal
HO : i th 5

HO : High—Side Output Signal
LO : {4 {5 5 s

LO : Low—Side Output Signal
CSC it 55

CSC : Over Current Detection Input
ISDX: AR RN 5

/SDx : Shutdown Input Function

i N7 % O L% Input/output interface circuit

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

IPM
AvAvAv IN e, IN e, IN o
AAAY INu IN v IN e
[ FO,ISD w,Vi1s

-L- coM

B 11. #EFHMMCU /0 OB

Figure 11: Recommended MCU input and output interface circuit

# 5: mT PWM R 77 sUMSE BB HL g PR BT e g il I PHAT, RC LR AT RESAT 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.

ShiERBIREERASE
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M HE Application Circuit

o
e
- -
. - " & ‘
&
" +- Wibas 443
_dv—i. —— 20 |
. ) " & ® % 4 x','A
v L] +
v .
X Iy —y
= 4 " . T |
I L Y
» ».8 k3 11
= : t e M <
Mcu | 3 asy .
e i .’..‘
! ‘- rar 1
- + 50 I
; -+ 1 o
@0 . n : 4
1 ’
| i b4 -
- 4 " » & X
+
= A - s +— ...
! A I
- yice | [
v o |l 14
L e v
PN < o e
4 & |
1 1 T
T ‘ o
y < .
v

12: SRR A Bk

Fig 12: Example of Application Circuit
#UE 6: KRTHIMMAEESHA 1.
Note 6: Refer to figure 1 for pin location.
FUE TONREGURR, R NN T RE R
Note 7:To avoid malfunction, the wiring of each input should be as short as possible
it 8NP ILIRIBAAI, PN Z ARSI — AN s AR 2 i (0.1F ~0.221F) R HYIE R ZR BA
Note 8:To prevent surge destruction, it is recommended to add a high-frequency non inductive smoothing capacitor (0.1pF~
0.22F) between PN, and the wiring of the capacitor should be as short as possible.
#E SHINE SRR, AR HVIC BB IE RS A S A — A R A A FEE R B e A w89 I RC JE
S RURIR TNEREE R
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.
#iE 10:pr A A RIAL B T RERIEEL IPM.
Note 10: Position all capacitors as close to IPM as possible.
FVE 1L 2R R 2 B R AE — A, BB
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;
UL 12 AERLBE R LS, E PRI (AW HE 1.5~2us JEFE N RE AN CF RN RE A1 Cf AR R 5, Rf #%
2 S AE AT AT FEL P 5
Note 12:In the short—circuit current protection circuit, please select the Rf Cf time constant in the range 1.5~2us,At the same
time, the wiring around Rf and Cf shall be as short as possible, and Rfwiring shall be close to shunt resistance;
#1E 13./FO,/SD (LR )R AT AR .

Note 13:/FO and /SD must be connected as short as possible.
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ShEETIEE Detailed Package Outline Drawings
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Bl 15: SPEO3M6OTW-AD 341K HE
Fig 15: SPEO3M60TW-AD Package Outline Drawings
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ABEI
1. SRR T ey A BR A m 77 WA S 2 N B A QR Bl Ry s, WitiE 5 2

A

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

3. {ERLBRBCTHIE AN B a0 B RAUE A, 75 s AN AT SR

4. AU A EA S F

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

AwFdE: RS ERTIRYIET 99 5
Mi%%: 132013

HHl: 86-432-64678411

f£H.: 86-432-64665812

M4k 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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