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Intelligent Power Module

SPE04M60TW-AD/C/A

FESH MAIN CHARACTERISTICS

600V/4A 3 FEHFIESD
Vces 600V
Io 2A
Viso 1500V
Hi& APPLICATIONS
® XMl ® Fan motor
® KK @ Water pump
® KA ® Fridge
7= o e
® & 6/ 600V/4A HRIKHE II%E MOS.

G HESEARL, M 3.3V AT BV Y MCUS
WE EHZ .

WERERY . SR AT . SRR .

N B R R RE .

DAY S R sl P s i

FEATURES

Build-in six 600V/4A 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.

1T 521 5. ORDER MESSAGE

1% Packag

DIP23WD-FP

SOP23W-FP

DIP23W-FP

4

PIN1-PIN25

. 7= i {8 B Product information

TR M E = - : :

Order number K- E 76 b~y 5 = 2 %

Halogen-Free-Tube Halogen—Free—Reel Marking Package
2A01-1052 SPE04M60TW-AD N/A SPE04M60TW-AD DIP23WD-FP
2A01-1099 SPEO4M60TW-C N/A SPE04M60TW-C SOP23W-FP
2A01-1100 SPEO4M60TW-A N/A SPE04M60TW-A DIP23W-FP
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SPE04M60TW- AD/C/A

RS EE Module distribution diagram

JRA: 202601B
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Fig 1: Internal circuit
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Fig 2: Distribution of pin
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SPE04M60TW- AD/C/A
ElY A E TR El) B2 1 R
Number Name Description
1 N U 8 MOSFET YAk T
U U phase lower arm MOSFET source terminal
AFLAJE GND
Common Supply Ground
3 HIN SR £t RS PN s
v U phase upper arm control signal input terminal
. ™ AT BRI SRR T |
U phase lower arm control signal input terminal
P B T
5
VCCu Control power terminal
6 HIN VA B HE TG T
v V phase upper arm control signal input terminal
. LIN Vﬁ?%ﬁ%%%ﬁk%? . .
V phase lower arm control signal input terminal
P L T
8
VCCv Control power terminal
9 VOT HVIC {RE#HiH Output for HVIC Temperature Sensing
10 CIN TR AN AL ORI K AL A N 3y 1 o .
Shut Down Input for Over Current and Short Circuit Protection
Wb, W AR AR
11
/FO, [SDW Fault Output, Shut—Down Input for W Phase, Temperature Output
W AH BB P A5 S 5 i
12
HINw W phase upper arm control signal input terminal
13 LINu Wﬁ?%ﬁ%%ﬁﬁkﬁ? ‘ .
W phase lower arm control signal input terminal
] e Y 5
14
VCCw Control power terminal
NFLHEH GND
15 COM AT
Common Supply Ground
16 NU U fH B MOSFET VEMi¥
U phase lower arm MOSFET source terminal
17 ¥ U A E AT U A DB i B P b
Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
U A b8 Bl HL s 1
18
VBu U-phase upper arm drive power terminal
o e VL T
v V-phase upper arm drive power terminal
2 y VAR ATV A DB i B P M
V output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
V AHTFE MOSFET VK
21
NV V phase lower arm MOSFET source terminal
[ B Fg
92 N W AH M8 MOSFET gk .
W phase lower arm MOSFET source terminal
» " WA W 0 3 v L
W output for U-Phase & Bias Voltage Ground for W-phase High-Side Driving
WA _E R IRl H T
24
VBw ‘W-phase upper arm drive power terminal
5 . AR ELR NI T

DC input terminal of inverter

JRA: 202601B

3: LRG| HIThAEE XR

Fig 3: Pin function
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@@ SPE04M60TW- AD/C/A

BREEMA (Ti=25°C, AR kit i)
Absolute Maximum Ratings (Tj=25°C, Unless otherwise Specified)
WAZER 4> Inverter Part

W0 24 1 WUEE FAL
Symbol Parameter Condition Ratings Units
Vix LR FLFHF P-NU, NV, NW 2 i 450 v
Power supply voltage Applied between P- NU, NV, NW
RIS CERID BZFIT P-NU, NV, NW 2 [i]
VPN(Surge) 500 A\
Power supply voltage (including surge) Applied between P- NU, NV, NW
oINS
Vbss Drain—Source Voltage of Each / 600 v
MOSFET
IRMES AR Te=25<T
Io Each MOSFET Current, Continuous 2 A
R WD Tc=25C, BKMIERE/NT 100us ) )
Tow Each MOSFET Pulse Current, Peak Tc=257C, less than 100us
B KIhEE Maximum Power Tc=25C, %A~ MOSFET
Pp Dissipation Tc=25"C, For Each MOSFET 7.96 v
ARl (WA 1)
T, _ -40~150 <
Junction Temperature Notel
$=#1#B 4> Control Part
e ZH AT WUEME AL
Symbol Parameter Condition Ratings Units
Vee Fa ] FEL P FEL VCC-COM 2 [f] 20 v
Control Supply Voltage Applied between VCC and COM
Vas vy 2 Al P VB-VS ZJi] 20 v
High-side Bias Voltage Applied between VB and VS
PN ERELNVES VIN-COM 2 [f]
Vi Input Signal Voltage Applied between VIN and COM -0.3~Veet0.3 v
e s s FO i FIRAILE s A
Fault output current FO terminal sink current value ]
RS I 4 = L
Vsc Input v%lfellh %gfj jlﬁﬁiuef; ?ejtj;:ction BLAIT CSC-COM il -0.3~Vcct0.3 \Y%
P £ . Applied between CSC-COM
terminal
Vio A L T FO—COMZiA] 03-Veet03 | v
Fault output voltage Applied between FO-COM ] '
BARY Total System
w5 ZH AT WUEE | A2
Symbol Parameter Condition Ratings Units
PR IR ISR Vee=Ves=135V~165V, Ti=125C, £ &5
Veneprom Self-protecting power supply voltage 400 AV
limit H, <2us
BERGE AR TR 0
Te Module shell temperature ) -20~100 C
i A7 VEL
Tsto AT - 40~125 °C

Storage Temperature

Sl lERBEFRIOEIREE
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SPE04M60TW- AD/C/A

LT R 60Hz, IE5%Z, AC120%b, ERAEBIHAS
Viso - ) 60Hz, Sinusoidal,AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
lheat-sink plate
223
T EEAE BB M3 0.6 N.m
Mounting Torque

BE 1o IPM ZHE G RRUE SR8 150°C(@F MR TC< 100°C). SR8 THIR IPM B1T7%4, FRMNRET
Tj(av) < 125°C (@K TR Te < 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)
#FH Thermal Resistance

iR ZH A HEE L<¥iva
Symbol Parameter Condition Ratings Units
L5314 ERI A 5/~ MOSFET
Rth(j—c) Junction t(.> Case Thermal For Each MOSFET 15.7 C/W
resistance
ASFE (Tj=25°C, BRaARESTREEA)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAZE S Inverter Part
o ZH A wAMA | WRME | RANE | R
15 Symbol . . .
Parameter Condition Min. Typ. Max. Unit
Te-IE 5
BVbss Drain-Source Breakdown | VIN=0V, Ip=1mA (%57¥ 2) (Note2) 600 - - \%
Voltage
TR L R AR HL
Ipss Zero Gate Voltage Drain VIN=0V, VDS=600V - - 1 mA
Current
PE-IR R IR LR
Vsp Drain—Source Diode Vee=VBs=15V, VIN=0V, Ip=—1A - 0.9 - V
Forward Voltage
TR YR S
RDS (on) Drain—Source Turn—On Vee=VBs=15V, VIN=5V, ID=1A - 2.4 - ohm
Resistance
ton - 820 - nS
teon) G2 |00V VeeVasISV, TedA, - 180 - nS
torF SR i Vin=0/5V, B4 51 2 (Inductive Load) - 800 - nS
Switching Times(#¥E 2) (H7E2) (Note2)
te(OFF) - 70 - nS
tr - 130 - nS

HE 2: ton M torr BLEIKEN IC PIEBAERZER A, teon) A teorn A& MOSFET [ B4 A B4 1 [ T BR B 46 14
TP 18] 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.

JAR :

202601B
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SPE04M60TW- AD/C/A

100%lc 100%lc

trr -

/\

VcE [ lc A VcE
e —
—
ViN o VIN
* ton ~1= - - >
tcion) torF a >
VIN(ON) 10%lc 90%lc  10%V/CE m%vCEC(OFF} 10%lc
(a) I ki (b) Kl
B 5: FFRmEIE X
Fig 5: Switching Time Definition
#H)E4 Control Part
s ZH ¥ Yas e/ IME | B AE | B RAE | A
Symbol Parameter Condition Min. Typ. | Max. |Unit
E= 74(\ Nray N
e | Quisscent VGG Suppy [VOCSISY  VOC-COM i1 1500 | ua
ace PPY VIN=5v  |Applied between VCC and COM | - u
Current
VBS 4 diii ) \/BﬂU)-U, VB(V)-V, VB(W)-W
| Quiescent VBS Supply |00 19V I 500 | uA
ass et PPY \IN=5v  |Applied between VB(U)-U, - - u
VB(V)-V, VB(W)-W
VFoH b R VSC=0V, /FO Circuit: 10K to 5V pull-up 4.9 - - y
VoL Fault Out Voltage  \/sc=1y, /FO Circuit: 1mA ] ] 0.9
yiokizaie AR _
Ve | Short-Circuit Trip Level Voom15V 044 | 048] 051 V
N Sl E S
Uveen TR FE (747 5) Hglap 76 | 86| 96| v
. Detection Level
Low-Side Under-Voltage BT
Uveor Protection (Fig 5) " 83 | 93| 103] V
Reset Level
. ) \T:ru 7
Uveso K I (7477 6) il 76 | 86| 96| v
. ) Detection Level
High-Side Under-Voltage B LT
Uvssr Protection (Fig 6) " 8.3 9.3 10.3 v
Reset Level
i i e ik o
TFo | Fault-Out Pulse Width 20 ] TS
WA, 4 3 Te=90'C 263 | 277 1 291y,
Vot |Temperature output, remark
3 Tc=25°C 0.88 | 1.13 139 | v
S B W 52 A7 FRF
VEspr SDx-COM 1.8 2.3 2.6 \V
Shut-down Reset level
SillER BT iREEIREE
}#}iz{g: 202601B JILIN SINO-MICROELECTRONICS CO..LTD 6/16




B.

SPE04M60TW- AD/C/A

{5 6 G T B HL
VEspD Shut-down Detection SDx-COM 0.8 1.3 15 Vv
level
LN IEEANE R
Iy V=5V 0.7 1.0 1.5 | mA
Input bias current
FEREBE B P
Vi o HEANTEVinFICOM . [1] - 22 | 26|V
ON Threshold Voltage Logic high level
o . Applied between Vin-
2 7 ) (L FEL BHRCHP
Vi COM 0.8 1.3 - V
OFF Threshold Voltage Logic low level
#E 4 IPMIRE S it 2615 2% K 6. 0
Note 4: Please refer to figure 6.0 for the temperature output current characteristic curve of IPM.
HZ —iRE 4 Bootstrap Diode Part
Mz, K Ay AN
e Y M wAME | MBME | BORE| AL
Symbol Parameter Condition Min. Typ. Max. Unit
SEZEN ]
REREgsp - 160 - Q
Bootstrap diode on resistor
#EFE T/E%MH Recommended Operating Conditions
iR ZH A wAME | AME | ROKE | AL
Symbol Parameter Condition Min. Typ. Max. Unit
R Y L it ANTE PAINZ. ]
Ven - 300 400 \Y
Supply Voltage Between P and N
s 1] FELYR R HEAHEV ccFl COMZ [
Vee 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
v it v . JtANFEVe Vs 2 [8]
Ves 13.5 15.0 16.5 \%
High-Side Bias Voltage Between Vg and Vs
25 ] FEL R B
dvcc/dh, F IR
Control power -1 - 1 V/us
dves/d: .
fluctuation
B7 (AR BB A ZEIX B[] | Vee = Vs = 13.5 ~ 16.5 V, Tj <150°C
tdead Blanking Time for 1.0 - - us
Preventing Arm—Short
LD ERES AN AY =11 &N
Pwinon Minimum On pulse width | - 0.7 - -
us
of input signal
LD ERES = AN il &N 0.7 - -
ShlilEFRBFRIOERIZE
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Pwin(off) Minimum Off Pulse Width
of Input Signal

PWM F-IAi% Tj <150°C
PWM Switching Frequency

35

253

VOT (V)

15

05

0 20 40 &0 80 100 120

Temperature("C)

K1 6.0: VOT it ik th 2k
Figure 6.0: VOT output voltage curve

BRI ThEER FF B Time Charts of Protective Function

W 17 1

. ] 5—
Protection RESET SET| RESET
Circuit State ! | _
UV ! /
ail a6

Control 5 UVeeo 335
Supply Voltage \5/
[ | a2

| y B
igid

Output Current l [\/\
A

Fault Output Signal

P— I
A

7. RIEGRY 7B (&)

Fig 7: Undervoltage protection sequence diagram (low side)
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al (YRS ETF: BUE EJFE UVeer, 2 T — MG 5 BRIV R IT 48 T AF

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

a2: 1EH3247: MOSFET JF e 3F ik s ift «

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

a3: RJEAM A (UVeep)o

a3: Undervoltage detection point (UVccp).

ad: ANEHANRH 4155, MOSFET #/2 % FIIRE

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

a5: WESRTH TS .

a5: Fault output is on.

a6: RIEMKE (UVccr)-

a6: Undervoltage recovery (UVccr).

a7: 1EHI247: MOSFET ‘il nak 12k At .

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

7
Input Signal J L
S «
’ 7
Protection RESET SET RESET|
Circuit State
—
UVger i
b5
Control o UVees B3
Supply Voltage / b6
W2 b4
Output Current /\/\ M /\/\ /\/\
: 5
High-level (no fault output) «
Fault Output Signal 4

B 8: RIERI I FFE (R
Fig 8: Undervoltage protection sequence diagram (High side)
bl RS BT R BT RIRIERE AL AR T DRI E ST INZ LS 5 30T .
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 : IE#1247: MOSFET Sl 3 n#k sk fifi
b2: Normal operation: MOSFET is turned on and load current is applied.
b3 : RIELM (UVssp)o
b3: Undervoltage detection (UVgsp).
b4 : NERNZA 4155, MOSFET #2 KRS .
b4: No matter what signal is input, MOSFET is off.
b5 . RIEE(UVesr)-
b5: Undervoltage recovery (UVssr)o .
b6 : IEHIZ1T: MOSFET i@ N # 7 48 R -
b6: Normal operation: MOSFET is turned on and load current is applied.

Sl lERBEFRIOEIREE
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HIN —
LIN j L

HO Smaijt Turn—off
Activated by next input

Soft Off | after fault clear
LO

Over-Current [ | \ C

Detection - No Qutput

CSsC

FO

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

HIN w55

HIN : High—side Input Signal
LIN : RN

LIN : Low—side Input Signal
HO : &l A5 =

HO : High—Side Output Signal
LO : &M A5 =

LO : Low—Side Output Signal
CSC LTG5

CSC : Over Current Detection Input
[FO: B 455

/FO : Fault Out Function

HIN

Activated by next

N¢ Output input after fault Smart
|
HO clear A Turn—off
Soft Off
\,/
LO

CSC

/1SD, External —
shutdown input

10. SMEBRETThRERY 7

Figure 10. Shutdown Input Function by External Command

Shi'FREBFERIZEREO
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HIN =5 U5 M55

HIN : High—side Input Signal
LIN : &% A{E S

LIN : Low—side Input Signal
HO : {4 15 5

HO : High—Side Output Signal
LO : &M%t 155

LO : Low—Side Output Signal
CSC - FATIAE 5 5

CSC : Over Current Detection Input
NPT PN RS

/SDx : Shutdown Input Function

i N %7 H 32 0 H#% Input/output interface circuit

5 Line (MCU or Control paswer)
Rer=6.8K0 é

IPM
Aol o I IN i, IN
iy e INue, IN v, DN
MCuU A A [ FO, 150w,V 1s
¥V + J_
T CoM

B 11, #EERMCU I/0 B0 Bk

Figure 11: Recommended MCU input and output interface circuit

#VE 5. fT PWM 7 20 SR B2 Fi B8 PR BT S 2R B AR K BT, RC BT e 224k
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.

Sl lERBEFRIOEIREE
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SPE04M60TW- AD/C/A

M B Application Circuit

oM

Tese

[ w 1pnp " HIN HO UE?
u.vs
—— —‘“&-1—17 it wox W
Ib—lnﬁ BN Lee, vee o 1%
¥ —{vea/sou vss
VBV
— \ap INvn N ve
= A T
I T s, l oyt N % Ho | o Cesc ca| vic
] Vel
iﬁmr XVCW vee v VVSv, IVI _’_ =
MCU vor vor
0 Liof , NV
w1 c T - Cse csc Lo f
+ R {—\veo/sDy NW
+ 1 lcom vss
VBW,
Weo/SD VrorSDw v8
E A m
w op INw HIN HO | Ces [ S o
I l INw Vs VS
WL g, un
: LI 5
I_T Voow vee Lo |
ine £ou com vss
o NU .
ot
o
Shunt R

#HIE 6 KT S ERZ A 1
Note 6: Refer to figure 1 for pin location.
Ak TR, A NIRRT RER .

Note 7:To avoid malfunction, the wiring of each input should be as short as possible

& 12: JBN A HREEE
Fig 12: Example of Application Circuit

HE 8NP IEIRIAPER, PN ZIE @ UG I — N SdE B P A (0.1uF~0.22uF) HAMELER .
Note 8:To prevent surge destruction, it is recommended to add a high-frequency non inductive smoothing capacitor (0.1uF~
0.22uF) between PN, and the wiring of the capacitor should be as short as possible.

#HUE OIS TR ARG AE HVIC SANEE I A #A — A MR BLE R B, @ WAE A st i RC I8 H
HEARBT NS 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.

UL 10: 5 A AL B T REIISEIL TPM.

Note 10: Position all capacitors as close to IPM as possible.

FUE VAR AN PR 2 S A — N, 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;

HE 12 AEHEE ORI AL, T IE RIS R RAAE 1.5~ 2us YEFEI VI RE AT CEFIRS RE AT CF Al A BLR AN B fi, R 4%
NS lings ) N 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;

% 13./FO,/SD [IELT W HERL .

Note 13:/FO and /SD must be connected as short as possible.

Sl lERE FRIEEREE
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SPE04M60TW- AD/C/A
I EEEE] Detailed Package Outline Drawings
AN
DIP23WD—-FP AL
16-MAX0. 9
1.778 16-0.5+£0. 1
1# H 168
[ A
tizizizizizhzizizizizacizazizizly
1
(1165 ) 15%1. 778=26. 67+0.3 =
Z‘ (0.9)
2040. 2 - ( 0‘81
B} ‘“ﬂaﬂ@ﬂaﬁaﬂaﬂaﬂaﬁalﬁ# l
g, [0 O
f,_ z 26.740. 15 ! & Z ?6 fjl i:'
7 | o C . S
@ L1
& g o] o] 0 E:
17 H B g H %% 3.240.15 E— LEAD ANGLE
0~5°
3.620.3
4- 1.778+0.2 ; - (6. 75)
(1.75) 5-3.840.2 |
) 1 N
= 1
_L";I 1
178 | oosron o 2
9-MIAXO. 9 E
& 15: SPEOAMBOTW-AD 3E4MEE
Fig 15: SPE04M60TW-AD Package Outline Drawings
SiillEREFRIODEEL S
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SPE04M60TW- AD/C/A

S0P23¥-FP

16-1. OMax
16-0.5+0. 1
1# | 164
e e e e e e e
1
C 1.165 ) 15%1. 778=26.67+0. 3 -
=
2940.2
| (13.335 ) (13.335) [
1 éﬁﬁ&ﬁﬁﬁﬁﬁﬁ&ﬁﬁﬁﬁém
O O
- ]
T G ;
= l 26. 7+0. 15 ] =
H O O
174 %@ B8 | BE HE ?%g
(12.75) (13.362 )
) 1
©
4-1.778+0.2 5-3. 840, 2 :
(1.75)

[T
IS

=

(1.55)

9-0.540.1
9-1. OMax

25

5]
=]
+
0.5%0.10 ~—
_ 5.0. 05
g
DR N
T
= P
sl S e
Hl = o
g =
1 0.154+0. 10
(0.85) 5% &3
(0.75) =t

JRA: 202601B

& 15.2: SPEOAMBOTW-C HHE4MEE
Fig 15.2: SPE04M60TW-C Package Outline Drawings
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(60}

s

14.440.3

LEAD MGLE
0~5°

16-MAX0. 9
15-1. 778+0. 200 16-0.5+0. 1
m ” ” | ” | ” .
206 _, | o I A ‘
| LD
_L .
d s
( 1165 ) 15%1. 778=26. 67+0. 30 =
‘ . {107, DIZS. " (0.85)
(0. 75)
1% 16%
2 i m A G m G hmddhd =
&s [O ol
=D
S 26.7+0. 15 &
g3 | o o |~ s
ST T 09 00 & .=
178 258 = i
29.040.2 H
=
4- 1. 77840. 200 - ‘
(1.75) 5-3.8+0.2 o G| 3.15+0. 15
2l =
= 1 +H
= —aq 1} @
= e e ol
H I |
2 AL 206 || .
*y 178 | 1 1 1 l 1 ‘ 254

JRA: 202601B

& 15.3: SPE0AM60TW-A HIESMEE
Fig 15.3: SPE04M60TW-A Package Outline Drawings
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BRI
1 EMERCE T B A IR A F 7 S N E A AR, BRI A, TR S A

Al s

2. JSERHFNE AR ERR, WA 5ENIE 5 A m AR .

3. FEHLEE BTN 1 AN SR AN B K BUE AR, 5 W) 2 B AL AR AT FEME

4. RULHIPBUA A EA 5145 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.

KEAN

EHRENBETFREBBRLRE

NEMhE: R SR TRYIET 99 5

4. 132013

SAL: 86-432-64678411

fEH.: 86-432-64665812

Mk www.hwdz.com.cn

CONTACT
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