SHETHEARIR (IPW)
®® Intel ligent Power Module

SPEO3M60TW-AD

FES ¥ MAIN CHARACTERISTICS £ Packag
600V/3A 3 MIEHFIRED
Vces 600V
lo 1.5A
Viso 1500V
DIP23WD-FP
i APPLICATIONS
KL ® Fan motor =T
K ® Water pump o
PR ® fridge )
PSS E%E b
B 6 600V/3A Pk E THh= MOS. S Nl
G5 m AR, FA 3.3V A 5V A MCU. PINI-PIN25
B2 R .
WERESRY S SRS SRR
B A RE ST 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.

JT4515 5 ORDER MESSAGE

. 72 5 18 B Product information
T HRES — i : :
Order number T p-%8 76 -4 B e = 3%
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-1085 SPEO3M60TW-AD N/A SPEO3M60TW-AD DIP23WD-FP
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1ER 5% 7~ =B Module distribution diagram

fRAS: 202609A
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1: Internal circuit
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Fig 2: Distribution of pin
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51 4 5 31 2 51 B R
Number Name Description
1 \U U MR8 MOSFET JRAR T
U phase lower arm MOSFET source terminal
9 o NI GND
Common Supply Ground
3 HIN U AH E B G 5 A T . . .
v U phase upper arm control signal input terminal
4 LN U AH B 42 G 55\ T . . .
v U phase lower arm control signal input terminal
- Pl R T
VeC Control power terminal
6 HIN, VAH R IAE SR O T
V phase upper arm control signal input terminal
7 LN, VAN B S S G
V phase lower arm control signal input terminal
8 325 ] L i 1
veG Control power terminal
9 VOT HVIC JRE%iH Output for HVIC Temperature Sensing
" x| VR BRI T
Shut Down Input for Over Current and Short Circuit Protection
0 ro sy | PR WA
’ Fault Output, Shut—-Down Input for W Phase, Temperature Output
o | VRERERE SR T
! W phase upper arm control signal input terminal
3 | VT RERIE ST
! W phase lower arm control signal input terminal
M o | EWERET
ontrol power terminal
" o | BRI GD
ommon Supply Ground
16 \U U A1 N MOSFET Y5tk T
U phase lower arm MOSFET source terminal
17 U U AR % HFH U A = 000 3R 50 i 2 FEL P 3
Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
s " U A S R T
v U-phase upper arm drive power terminal
» VA E R R T
VBy . .
V-phase upper arm drive power terminal
20 v VAR R VR 0 BR 5 e L R
V output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
921 NV V AN MOSFET YEAR T
V phase lower arm MOSFET source terminal
99 - W AR B MOSFET ik i+
W phase lower arm MOSFET source terminal
23 ; WA e W AR 2 LA
W output for U-Phase & Bias Voltage Ground for W-phase High—Side Driving
o " WA L R
! W-phase upper arm drive power terminal
’5 . A B8 B IR T
DC input terminal of inverter

fRAS: 202609A

B 3. BT HIThRERE R

Fig 3: Pin function
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BRAEEME (1= 25C, BrARFmute)

Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)
WA E S Inverter Part
fak=1 S %1 HUE AL
Symbol Parameter Condition Ratings Units
v LR L MFHF P- NU, NV, NW ZIA] 450 v
Power supply voltage Applied between P— NU, NV, NW
N AR
v ) %fﬁEf”&f)ld RifF P~ NU, NV, NW Z[d] 500 '
PN (Surge) 1 1
over supply voitage {including Applied between P~ NU, NV, NW
surge)
TR
Voss Drain—Source Voltage of Each MOSFET] / 600 v
TRz 2 L I Te=25° C
Ip Each MOSFET Current, Continuous 1.5 A
WA () Te=25C, JiKIPFELANT 100us
Lou Each MOSFET Pulse Current, Peak Tc=25C, less than 100us 3 A
Tc=25°C, 43/ MOSFET
ooy . .. .
Pp 5 KINFE Maximum Power Dissipation Te=25C. For Fach MOSFET 6.8 W
LEIE, (LAE 1) X
T, -40 150 °C
Junction Temperature Notel
#%)#4 Control Part
faRst ZH) M BUEE B
Symbol Parameter Condition Ratings Units
- s il LR B VOC-COM 2 ] 20 v
« Control Supply Voltage Applied between VCC and COM
Vas R EtLENES VB-VS 2 |a] 50 v
High—side Bias Voltage Applied between VB and VS
WMAETHRE VIN-COM 2 ] o~
Vin Input Signal Voltage Applied between VIN and COM 0.3 Vert0. 3 v
N i FO. 3 TN HL s N
Fault output current FO terminal sink current value )
VRS I it ey > .
| RIS A L ST CSC- COM il o
Vsc Input voltage of current detection . 0.3 Veet0. 3 \
. Applied between CSC-COM
terminal
2 o y - al ~,
Vo E&I‘ﬁgﬁﬂt}j‘;ﬁ& gﬁﬁ% FO COMZ 8] —0. 3"V +0. 3 v
Fault output voltage Applied between FO—COM
BANRYG Total System
k= ZH A BOE | AL
Symbol Parameter Condition Ratings |Units
E PR HLIR L i Vo=Vis=13.5V"16.5V, T=125° C, JEEH
Vexerom) Self-protecting ppwgr supply 400 Vv
voltage limit Pk, <2us
= JEl
N EEERISRE - e | o
Module shell temperature
™ A2 E N
Toto AL - ~40™125 C
Storage Temperature
SilililERBFRIOEARTO
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60Hz, 1E5%, AC 1 70%h, R 3OS
Viso . 60Hz, Sinusoidal, AC 1 min, between pins and| 1500 Vrms
Isolation Voltage .
heat-sink plate
2
T 2RI AR M3 0.6 N.m
Mounting Torque

IE 1 IPM Dhae iy i KBIUE 458 150° C(QRINREE TC< 100° C) . #AT, AT HifR IPM iE47% 4, 45N E
T Tjlav) < 125° C (@REIFEE Te < 100° O),
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

R ZH A WUEH LA
Symbol Parameter Condition Ratings Units
S5 SE R H £/ MOSFET
Rth(j—c) Junction t? Case Thermal For Each MOSFET 18.3 T/W
resistance

BN (1j=25C, BN
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)

WASE 4> Inverter Part

o S %M BAMAE | SURME | EOKME | B
id5 Symbol . . .
Parameter Condition Min. Typ. Max. Unit
IR R
BVbss Drain—Source Breakdown | VIN=0V, Ip=1mA (£&7E 2) (Note2) 600 - - \%
Voltage
MR R TR AR F R
Ipss Zero Gate Voltage Drain VIN=0V, VDS=600V - - 1 mA
Current
PR W IR R
Vsp Drain—-Source Diode Vee=VBs=15V, VIN=0V, Ip=—1A - 0. 85 - \%
Forward Voltage
TR
RDS (on) Drain—Source Turn—On Vee=VBs=15V, VIN=5V, ID=1A - 2.6 - ohm
Resistance
tox - 750 - nS
- S Gy [/i00V VoV lS, LA, Vosb/Su —
torr o . o B 712 (Inductive Load) (£57E 2) - 700 - nS
Switching Times (£:7F 2)

term (Note2) - 70 - nS
o - 180 - nS

B 2 tov A Lo EIEINE) 1C WEBAEHEEM T, tcov) M tcorm /& MOSFET [ S N EB4S 1 IR IR SN 464 R 19
TR, 1E LA 4.

Note 2: toy and tOFF include the internal propagation delay time of the driver IC. tcow and tcorm are the
switching times of the MOSFET itself driven by the internally given gate. See Figure 4 for details
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VcE /\
-

100%lc 100%lc

trr -

e lc A VCE
—
ViN VIN
N ton == - - >
tcion) torF - -
VIN(ON) 10%lc 90%le  10%V/CE 10%VCEC(0FF} 10%lc
(a) JF (b) Kl
B 4: FFocmEE X
Fig 4: Switching Time Definition
&84 Control Part
s ZH %M e/ IME | ML RUE | F KAE | B
Symbol Parameter Condition Min. Typ. Max. |Unit
I Quiezccsrl%?;Czﬁ gi y ey VCC-COM 2 It - - 1500 A
e PRIV N=5y Applied between VCC and COM u
Current
VBS 45 i VBS=15V VB (U)-U, VB(V)-V, VB(W)-W ZI[a]
Tass Quiescent VBS Supply VNS5V Applied between VB(U)-U, - - 500 ud
Current VB (V)-V, VB(W)-W
VEoH B LT VSC=0V, /FO Circuit: 10K to 5V pull-up 4.9 - - ;
VoL Fault Out Voltage — lysoo 1y, /R Civcuit: 1mh - - 0.9
o % Ik ) ) L
Vsc(re V:15 \ \
setren Short—Circuit Trip Level “ 0. 44 0.48 0.51
Rl T
Uveen MR AR (1 6) e 76 | 86| 96| ¥
. Detection Level
Low—Side Under-Voltage P e
)
Ureen Protection (Fig 6) " 83 | 93] 13| "
Reset Level
o N Sl FP
Uvssp e I R R (B 7) i . 7.6 8.6 9.6 v
. . Detection Level
High-Side Under—Voltage Py
)
Uresi Protection (Fig 7) " 83 | 93] 03] "
Reset Level
oo A A HR e 58 2 B B s
Fault—0Out Pulse Width u
BT, &TE 3 Te=90°C 2.63 2. 77 2.91 v
Vor Temperature output, remark
3 Te=25°C 0.88 | 1.13 | 1.39 | vy
{FRE R W A B
VFSDR SDx—COM 1.8 2.3 2.6 v
Shut—down Reset level
SillEREFIRAEE LS
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{5 BB 2 T R B
Vism Shut—down Detection SDx—COM 0.8 1.3 L5 v
level
LA E7ANE N
Ilh V\\:5V 0 7 1 0 1 5 mA
Input bias current
S A R B R P
Vi HANZEV W FICOMZ [] B 2.2 26V
ON Threshold Voltage Logic high level
\ A . Applied between
ST R HL ARG )
Vi Vin—COM 0.8 1.3 - A\
OFF Threshold Voltage Logic low level
#UE 4 TPMOR R BRI &5 S %K 5.0
Note 4: Please refer to figure 5.0 for the temperature output current characteristic curve of IPM.
HZ R E 4 Bootstrap Diode Part
Ny K N AN
e e T ME | SR | Bl s
Symbol Parameter Condition Min. Typ. Max. Unit
H 2SI
RERGsp Bootstrap diode on - 160 - Q
resistor
HWF TIE% M Recommended Operating Conditions
ks ZH A fe/ME | JORME | R | BRAL
Symbol Parameter Condition Min. Typ. Max. Unit
HaL Y HL Jiti N {EPHINZ 7]
Vix - 300 400 v
Supply Voltage Between P and N
325 ] L Y P TAAEV T COMZ 7]
Vee 13.5 15.0 16.5 \
Control Supply Voltage Between Ve and COM
T i v JEANAEV RV [H]
Vis 13.5 15.0 18.5 v
High-Side Bias Voltage Between Vs and Vs
dvee/dy, | I HLIRDE BN
-1 - 1 V/us
dyss/d; | Control power fluctuation| -
%iﬁ’%ﬁ@ﬁ‘]%gﬁilﬂ Vee = Vs = 13.5 ¥ 16. 5 V, Tj <150° C
tdead Blanking Time for 1.0 - - us
Preventing Arm-Short
NG 5 /NI fE k5
Pwixon Minimum On pulse width of| — 0.7 - -
input signal us
NG 5 8/ R Ik 0.7 - -
SilililERBFRIOEARTO
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Pwin(ot) Minimum Off Pulse Width of| -
Input Signal

PWM JFoe4i Tj <150° C
F[’WM - - 20 KHZ
PWM Switching Frequency

w
WL

B
Ln

-]

YOT (W)
= [
[T T I X

=]

a 20 40 &0 g0 100 120

Temperature|"C)

P 5.0: VOT faih B i 2k
Figure 5.0: VOT output voltage curve

RIPTHEERTFE Time Charts of Protective Function

wusgral || 17T 1

. ] F
Protection RESET SET| RESET

Circuit State

4E:

UV

al
Control

{ UVeeo \;3
Supply Voltage \5/
| | a2

o y .
Output Current l [\/\ p E [\/\ M
A

Fault Output Signal

as

(4
A

B 6: RIS FE (&)

Fig 6: Undervoltage protection sequence diagram (low side)
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al

al :

az:
az:
ad:
ad:
a4:
a4:
ab:
ab:
ab:
ab:
ar:
ar:

bl

bl:

CRYEAE ETR AR ETRE UVea, 24N — MRS 5 2RI LB IT 6 T4,

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

IEHI84T: MOSFET FFJ& Hmak B -

Normal operation: MOSFET turns on and loads current.
JRBA AL (UVewn)

Undervoltage detection point (UVew).
RENAT L1655, MOSFET #5256 PR .

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

HbER TS .

Fault output is on.

RIERE (UVeer) o

Undervoltage recovery (UVew).

IEHIE4T 0 MOSFET ‘3 - in ek /1 48 Fh it -

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

&«

7
Input Signal J L

«
7

Protection RESET SET RESET
Circuit State
UVBSR /
Control = UVeeg 4

b3
Supply Voltage /

b6
v b4
Output Current /\/\ /M\ /\/\ /\/\
A «
P

High-level (no fault output) «
P

Fault Output Signal
B 7. RERPEFFE END

Fig 7: Undervoltage protection sequence diagram (High side)
COHEPEHEE ET: Sz HEE EABIRERE S, B AN RIEE ST ANZ R B S 38T .

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

b2:
b3 :
b3:

b4

b4:
b5 :
b5:

b6

b6:

: IEHIEAT: MOSFET Sl IFn#k S i -

Normal operation: MOSFET is turned on and load current is applied.
IR (UVisp)

Undervoltage detection (UVaw).

: ANERINRAT 4155, MOSFET #2 K HARES .

No matter what signal is input, MOSFET is off.

RIEVRE (UVise) o

Undervoltage recovery (UVis)o .

: IEHIEAT: MOSFET Sl IFn#k s i -

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

SillEREFRIDEREE
FRAS: 202609A JILIN SINO-MICROELECTRONICS CO..LTD 9/14




SPEO3M60TW- AD

HIN

HIN :
LIN :
LIN :

HO

HO :
LO :
LO :

CSC

HIN Sm—
LIN f
HO -Sm—an Turn-off
Activated by next input
Soft Off after fault clear
LO T
Owver-Current [ | \ ]
Detection » No Qutput
CSC
FO
B 8: IWRIFHF
Fig8: Fault—Out Function by Over Current Protection
=R TN ERES
High—side Input Signal
ST PNERSS
Low—side Input Signal
oA A T

High—Side Output Signal
(SIETREERER
Low—Side Output Signal
CSC iR ATIE 5 5

/FO: B A5
/FO : Fault Out Function

HIN

Over Current Detection Input

HO

Activated by next
Né Output | input after fault Smart
clear Ta Turn-off

Soft Off
LO j _\/0

/SD,  External —
shutdown input

HIN s A 5 5

WA : 202609A

B 9. SMESKETTHRER

Figure 9. Shutdown Input Function by External Command
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HIN : High—side Input Signal
LIN @ R AME S

LIN : Low—side Input Signal
HO = el A5 s

HO : High—Side Output Signal
LO « A% A5 5

LO : Low—Side OQutput Signal
CSC TG 5 s

CSC : Over Current Detection Input
/SDx : MR W N5 5

/SDx : Shutdown Input Function

I IE OB Input/output interface circuit

5V-Line
IPM
5kQ
100Q
—3 Ny, Ny, [N
MCU 100Q
— INuL, INye, Ny
100Q VFo/SD
S R L
==100pF 1nF == 100pF== 100pF == &
L COM

& 10. HEFEFHMCU I/0 BB

Figure 10: Recommended MCU input and output interface circuit

VE 5: T PWM i 2R S R B FH H B R BT S 2R B AR (P B BT, RC 2Rl ] e A 84k
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
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R Application Circuit

Lo
VBU
Scom com I}
15vline |
—— e i N Ho ! of T Joe
uys
o INu. L v
o o=y 41 LN
Inf =1nf cp1s | copts L A )
L Y yecy vee I |
¥ — Vro/SDu vss
By
= g v N v [
= A T
[ T 30p I|N\tl N g HO | Casl Cesc c3 L vde
1 YL
nf W10k x\fﬂcv vee v VS, IVI _I_ _
MCU T 4% yor vor
w1 P e osc 0 ! W
+Cf R P | NW
1 com Vs
VB,
Wro/SD o~ vB |
ook
Iz =1 [N HIN HO :%}7 o ® T
[W,vs
| — =10 LTS L
l’h\F = InF L
E—‘ Veew vee Lo |
syfne —etM com vss
" Ny ]
Fault
o
Shunt R
¥

B 11: SuRUNA] AR

Fig 11: Example of Application Circuit
#HIE 6: KT I MM EES A 1.
Note 6: Refer to figure 1 for pin location.
ik TR, A AR N R ] BE R
Note 7:To avoid malfunction, the wiring of each input should be as short as possible
ik 8 AP ILIRIBHIAN, PN Z S IN — A m iR B P A (0. IRF~0. 220F) , U IOIEL R B
Note 8:To prevent surge destruction, it is recommended to add a high—frequency non inductive smoothing
capacitor (0. 1MF~0.22HF) between PN, and the wiring of the capacitor should be as short as possible.
#IE 9N TR R AR HVIC SN (5 A SR — A N 5 A PR B, AR A S 0 RC DB U HLB%
KB LN TR -
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.
VE 10 FrA AR B R T REMEELT TPM,
Note 10: Position all capacitors as close to IPM as possible.
FUE 11 A2 M2 B AR — L BRI
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;
HVE 12, EFEHE ORI AL, IR (W) AR 1. 5~2us SR AT RE A CF, [N RE A CF JA AR R B4R, RE
e VRS R R
Note 12:1In 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;
#TE 13./F0, /SD (IR W RERL .
Note 13:/FO and /SD must be connected as short as possible.
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M. E}2E[E] Detailed Package Outline Drawings

DIP23WD-FP LA

16-MAX0. 9
1.778 16-0.5+0. 1

A

iizizizizizsmbuinizizizizizizizts
1
(1165 ) 15%1. 778=26. 67+ 0.5 o
=]
H (0.9)
o3 (0.8)
2940. 2
. ‘“ﬂaﬂaﬂaﬂaﬁaﬁaﬂ@ﬂ@lﬁ“ l
%s | O O
o ~ ol
=] o o S| s
F = : T
i 26.70. 15 o = T}e 2 &
. ‘ N o < @
H O @) ]
5 u g H 0 H O H 0 ‘@:
1 258 3.240.15 — LEAD ANGLE
0-5°
3.620.3
4- 1.778£0.2 ’; - (6.75)
(1.75) 5 3.8+0.2 25
- ]
+H
€
< I U
178 9-0.540.1 | 2F
9UAKD.9  F
[{=]
)

B 12.1: SPEO3M6OTW-AD Hf34MEE
Fig 12.1: SPEQ3M60TW-AD Package Outline Drawings
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AEEW
Lo ARG e A PR A J] 7 S A 2 D B A A, JEiemip oy =, T S A
AR

2. JEKIEIANE AT AR, WA RERE S AR AR .
3. FEHLBRBCUFINAE A BRI S I R RAUE M, 75 W R M B AL w] SE
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

BK&RAX
EHERBFRBBRAR

AR ARG AR TR 99 5
Mi4i: 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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