HHREINEIEBR(IPM)
@ Intelligent Power Module
®

SPE04M60H-AG

FEZS¥ MAIN CHARACTERISTICS

3 FHEMT IS
Vbss 600V
Ip 3A
Viso 1500V

A& APPLICATIONS
® Xl ® Fan motor
® /KIE @ \Water pump
® AL ® Lampblack machine
® XU ® Electric fan

DIP26-FP

' 1 (25)VB
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SR W D fE g (a8,

°
(13) INww
~, a2 N N (12) Ny
® U R NTC iR FE A I 4 — v
(9) FO/SDy.V
o

YL - 1500V L . eon

PIN1-PIN25
FEATURES

Signal high level valid, compatible with 3.3v and 5V MCU.
Built-in bootstrap diode.

Built-in undervoltage protection. Over current protection. Over temperature protection.
Shut-Down Input

Negative temperature coefficient thermistor detection output.

Resistant to high voltage 1500V.

iT#2{5E. ORDER MESSAGE

. 7= & /8 B Product information
irT it s 5 - - i — : T
Order number Kr-2%E 76 b~ 7 Ep e
Halogen—Free-Tube Halogen-Free—Reel Marking Package
2A01-0769 SPE04M60H-AG N/A SPE04M60H-AG DIP26-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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SIS | 54 AR El) ki3
Number Name Description
1 P AR SR ELRA N3 T

Dc input terminal of inverter
9 U VS U AR R U AR e 0 B 2 s R
» Vou Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
3 N U I NE MOSFET A%
v U phase lower arm MOSFET source terminal
4 V. VS VAR R R R O B S i B P
e Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
c \ V I NE MOSFET A% 1
v V phase lower arm MOSFET source terminal
5 W VS W A AT W R e 00 39X 5T i . R
VoW Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
; N WA N MOSFET J8 4 3%
w W phase lower arm MOSFET source terminal
NILHPEFEH GND
8 COM Common Supply Ground
R, W OARSR NS, I A
9 [FO, ISDW.VOT Fault Output, Shut—Down Input for W Phase, Temperature Output
10 cse LML B PR3 5 P A\ 31
Shut Down Input for Over Current and Short Circuit Protection
p
11 v ] L Y 1
ce Control power terminal
1 N WRERN EUIIERCE TN T
WL W phase lower arm control signal input terminal
13 N W BB 2 5 S 3\ i
WH W phase upper arm control signal input terminal
14 VB W AH L B 5l Y5t
W W phase upper arm drive power terminal
V HE A KA

15 /FOISDv Shut-Down Input for V Phase

16 v ] L 1

ce Control power terminal
17 N VAH B IS S A T

VL V phase lower arm control signal input terminal
18 N R £ IERSE PN

VH V phase upper arm control signal input terminal
19 VB VAR BIX ) F T

v V phase upper arm drive power terminal

U AR IS4
20 /FO/SDu Shut—Down Input for U Phase
21 v 2] L YA
ce Control power terminal
99 N U A MBS A T
Ut U-phase lower arm control signal input terminal
3 N U AH_ BB P S A T
UH U-phase upper arm control signal input terminal
NILHPEFEH GND

24 COM Common Supply Ground
o5 VB U AR _E B OKE))

v U-phase upper arm drive power terminal

fRAS: 202502A

B 3. BHG HThREE LR

Fig 3: Pin function
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BABFEM (Ti= 25°C, BAEsmkin

Absolute Maximum Ratings

(Tj= 25°C, Unless otherwise Specified)

WAZER 4> Inverter Part
i ZH F Jas B EAE L
Symbol Parameter Condition Ratings Units
Vee HLIR L BT P- NU, NV, NW Z[g] 450 i
Power supply voltage Applied between P- NU, NV, NW
Veesurge | FIREE CRIRIED MAT P- NU, NV, NW Z[d] 500 v
Power supply voltage (including surge)| Applied between P- NU, NV, NW
vpss [ UL 600 i
Drain—Source Voltage of Each MOSFETT|
RN S L _ opo
Ip Each MOSFET Current, Continuous Te= 257 G, 3 A
Tou TR (VEMED TTc=25C, Mkih5E /N T 100us 5 A
Each MOSFET Pulse Current, Peak Tc=25C, less than 100us
P AR INFE Te = 25° C, B H 15.6 W
Maximum Power Dissipation Tc = 25°C, Each MOSFET
T g5 (&E 1 -407150 °C
Junction Temperature Notel
I E 4> Control Part
s ZH I BUEM | AT
Symbol Parameter Condition Ratings |Units
Ve 425 ] L YR P Vee—COM 22 i) 20 .
Control Supply Voltage Applied between VCC and COM
Vis R ) L e VB-VS 2] 20 .
High—side Bias Voltage Applied between VB and VS
PN ERER NN VIN-COM 2 [f] _
Vi Input Signal Voltage Applied between VIN and COM 0. 3~Vert0. 3 v

BANNRYG Total System

kst ZH %1 BUEE | AL
Symbol Parameter Condition Ratings |Units
VenproT) HAARY EE”EEEEBE?EU Ve=Vi=13.5V716. 5V, T=125° C, dFEHE
Self-protecting power supply v
voltage limit P, <2us 400
=1 = N=Nz=a
Te TSR TAE IR —90™100 C
Module shell temperature
nﬁ» N=| ~
Tste A7 Tc=25C -407125 C
Storage Temperature
’ I I ] m i Iﬁ Aj:j\‘lx‘ 5
ST IR 60Hz, IESZ, AC 1 p8h, JEHAHMBIBIAE
Viso . 60Hz, Sinusoidal, AC 1 min, between pins and 1500 V
Isolation Voltage .
heat-sink plate

B 1o IPM DhRG A BORFUE SR N 150° C@RHEIREE TC< 100° C) . 4R10, AT Wl IPM B4, ZHRMNEE
F Tilav) < 125° C (@RMEE 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

SiillERB I RINERLE
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to Tj(av) < 125° C (@surface temperature TC< 100° C)
PFH Thermal Resistance

s ZH %Mt BUEME | AT
Symbol Parameter Condition Ratings |Units
ZE B A R FAEE -
. i 44> MOSFET .
Rth(J C) Junction t(? Case Thermal For Fach MOSFET 8.0 C/W
resistance
BVE 2 RTFARERE (TO) HNELS, ZHE 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
HASRFE (15=25°C, BRIEESFRiiH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAFER 4 Inverter Part
iR ZH F Jas BoME | JURME | ROKME | BT
Symbol Parameter Condition Min. Typ. Max. Unit
JR-UR T2 B
-0V, Ip= 600 - - v
BVbss Drain—Source Breakdown Voltage VINSOV, - [D=ImA
% \»‘ i Nray
Inss B R i VIN=OV, VDS=600V - - 1 mA
Zero Gate Voltage Drain Current
VeI A IR B R
Vsp Drain—Source Diode Forward Vee=VBs=15V, VIN=0V, Ip=—1A - 0.9 - v
Voltage
TR-IRSIE
RDS (on) Drain—Source Turn—On Vee=VBs=15V, VIN=5V, ID=1A - 2.2 - ohm
Resistance
t . o V= 300 V, Vi= V= 15 V, I=1.5 A~ 600 -
2 FESEI ] (£3E3) ‘
torr Vs 0V o5V, HURAE / - 900 - ns
o Switching Times (Note 3) Inductive Load B 30 ~
Eox - 65 -
Eorr - 8 -

B 3: ton M to WAEIKB) IC AIAEMEREE . teow) M teom & MOSFET [ B 04 & I T IRBN 4 1F T T
KA. LK 3.

Note 3: ton and torrinclude the internal transmission 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 3 for details.

&4 Control Part

s ZH %A e/ ME | BHURE | B R E | BRAL
Symbol Parameter Condition Min. Typ. | Max. |Unit
Vee B A A .
Tacc Quiescer?f VCECE{;LJ 1 Vee=15v Voe-COM 2 [1]
PPy VIN=0V Applied between VcCc and COM - - 1500 uA
Current
VBS FAS HLIAL Vps=15V VB (U)-U, VB(V)-V, VB(W)-W 2 [f]
IgBs Quiescent VBS Supply VINSOV Applied between VB(U)-U,
Current VB(V)-V, VB(W)-W B B 200 ud
v AR P Vsc=0V,/FO 4 6. 8K Q HiHH] 5V L | v
Fon Fault Output Voltage VSC=0V, /FO 6.8KQ to 5V Pull-up '
SiERBIFREEMEEE
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v PR 4 H Vsc=1V,/FO _F#i 6. 8K Q Hi[H %] 5V 05
Fot Fault Output Voltage VSC=1V, /FO: 6.8KQ to 5V Pull—up ’ v
L 4% e ) R (L
Vv Vee=15V
sctred Short—Circuit Trip Level ce 0.41 0.49 0.57 v
& H, S
UVee (R (547 (L 5) ﬁuﬁ? 9.5 10.5 | 11.5 Vv
) Detection Level
Low—Side Under-Voltage BT
)
UVecer Protection (Fig 5) - 10.5 115 12.5 \Y
Reset Level
S H, S
UVEsD SRR () 6) ﬁuﬁ? 9.5 10.5 | 11.5 v
. 3 Detection Level
High-Side Under—Voltage BT
)
UVBsr Protection (Fig 6) - 10.5 11.5 12.5 \%
Reset Level
g R i o
TFo | pault—0ut Pulse Width 20 uS
A A Tc=90°C, L7 HiFH 6. 8K Q % 5V, CSC=0V - 2. 89 -
Vor Temperature Sensing v
Voltage Output (noted) Te=25°C, F4 U 6. 8K Q %1 5V, CSC=0V - | 468 - v
i BT 54 Fe
VFsDR SDx-COM - 2.6 3 \
Shut-down Reset level
15 e 2 7 R R
VEspD Shut-down Detection SDx-COM 0.8 1.5 - \Y
level
Sl A R B R P
Vi o MeEmEVNICOMZ ]|~ - 2.6 v
ON Threshold Voltage Logic high level
A A . Applied between
KT i HL R R HP )
ViL Vin—-COM 0.8 - - \%
OFF Threshold Voltage Logic low level
B2 AR
Resp S ) 180 250 320 ohm
Built-in limiting resistance

FVE 40 TPM [ VOT 4 tHARFIE I 201 S I 4. 2, ] 4. 2 22 DL 6. 8KQ By HIFH 2 5V MILL 4. 7 KQ B4y HIFH 2 3. 3V M4 R
Note 4: Please refer to figure 4.2 for the VOT output 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.

SillEREBIRIAERZ G
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e T/E%/HE Recommended Operating Conditions

k= ZH %1 ME | BURME | BOKAE | AL
Symbol Parameter Condition Min. Typ. Max. Unit
Ven LR L JiE AR PAINZ [ - 300 400 \%
Supply Voltage Between P and N
Vce 32 1] P 5 R HENHEVcc Al COMZ ] 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
Vas T i v JEINTEVBRIVS 2 [H] 13.5 15.0 16.5 \Y
High-Side Bias Voltage Between VB and Vs
dvec/dy, | FEHIHIEP BN -1 - 1 V/us
dves/d: Control power fluctuation
I A W E Jit IN7EVINFICOM 2 [1]
Vin(oN) 3.0 - Vce \
ON Threshold Voltage Applied between Vin—COM
PN ENES Jit IN7EVINFICOM 2 [1]
VIN(OFF) 0 - 0.8 \%
OFF Threshold Voltage Applied between Vin—COM
tdead 7 (AR BB RSB A] | Vee = Ves = 13.5 ~ 16.5 V, Tj <150°C 1.0 - - us
Blanking Time for
Preventing Arm-Short
Frwm PWM JFocHiiZe Tj <150°C - - 20 KHz
PWM Switching Frequency
T/ N NS 5 ik e Pwin(on) 0.7 - - us
PWM Minimum input signal pulse
. Pwin(oFF) 0.7 - - us
width
100%lc 100%lc
ter
VCE e e A VCE
e
N——
VIN VIN
= ton —1= > - -
tcion) torr - >
Vin(on) 10%lc 90%lc  10%V/CE 10%VCEC(OFF} 10%lc
(a) JFki (b) XKl

B 3: JFFIRHTEIE X

Fig 3: Switching Time Definition
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WER NTC - PSR Internal NTC-thermal resistance characteristics

k= i H %A BAMA | AME | BOKME | AL
Mark Project Condition Min. Typ. Max. Unit
RNTC Fr e gEN i Tnre = 25°C 97 100 103 Kohm
Thermistor Tntc = 125°C 3.25 3.46 3.69 Kohm
BVl temperature range -40 +125 °C
T(C) Rmin(kQ) Rnor(kQ) Rmax(kQ) T(C) Rmin(kQ) Rnor(kQ) Rmax(kQ)
25 97.000 100.000 103.000 80 12.1509 12.7870 13.4443
30 78.201 80.792 83.393 85 10.3432 10.9021 11.4808
35 63.418 65.655 67.910 90 8.8389 9.3310 9.8416
40 51.721 53.654 55.608 95 7.5818 8.0160 8.4675
45 42.411 44,083 45.779 100 6.5271 6.9112 7.3113
50 34.960 36.407 37.880 105 5.6389 5.9793 6.3347
55 28.974 30.230 31.512 110 4.8880 5.1905 5.5067
60 24.1316 25.2230 26.3400 115 4.2510 4.5203 4.8024
65 20.1933 21.1438 22.1191 120 3.7087 3.9490 4.2011
70 16.9745 17.8042 18.6575 125 3.2455 3.4604 3.6861
75 14.3314 15.0570 15.8052
120
100
g 80—
= 60 Min
== S —
\ Max
20 K
0 T T T T T
20 40 60 80 100 120
AECHREE CC)
4.1. NTC HiFHIRE th 4k J %
Fig 4.1: NTC Resistance temperature curve and table
SiERBITRINEEZE
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5.0

4.5

4.0

3.5

3.0

L _ OTset100C :252Vat Vetr =5V
Lo OTset100C :197Vat Vetr =33V \

1.5

1.0

0.5

0.0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

B 4.2: EEGNHDEE—BEML (B3 6. SKQHEHZE 5V, Efr 4. TKQHEHZE 3. 3V)

Fig 4.2: Curves of Temperature detection—voltage curve (Pull up the 6.8 KQ resistance to
5V, pull up the 4.7 KQ resistance to 3.3V)

R ThEer & Time Charts of Protective Function

wusgrat || 1T 1

. ] F
Protection RESET SET| RESET

Circuit State

ad a7
b [\/\ /\/\

Wes

al 5
Control ; | UV

Supply Voltage
l az

Output Current 1 [\/\

Fault Output Signal

B 5. RIEGRSHFE (&)

Fig 5: Undervoltage protection sequence diagram (low side)

SillEREBIRIAERZ G
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al

al :

az:
az:
a3:
a3:
a4:
a4:
a5:
a5:
a6:
a6:
ar:
ar:

SRPEALE TR AU ETRE UVeer, 24— AMIAE 5 BRI LR TG TAE

next input is applied.

IEHIE1T:MOSFET JF )3 Jhn#k i«

Normal operation:MOSFET turns on and loads current.
KRBT 25 (UVecep)

Undervoltage detection point (UVccp).

NENRAT 4GS, MOSFET # /& 5% R A

No matter what signal is input, the MOSFET is off.
HbER TS -

Fault output is on.

RIEWKE (UVceR) o

Undervoltage recovery (UVccr).

IEHIZAT: MOSFET Sl H & i 2 H it -

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

—— MEpEN

i «
P

Protection RESET SET RESET]

Circuit State i :
UVger | | |/

b1 i i bS

Control | UVegg =
Supply Voltage ‘ \/

| oo b6
; b4 v
Output Current /\/\ /\/\ /\/\ /\/\
. 5

High-level (no fault output) «
27

Fault Output Signal

B 6. RGP FE (F)

Fig 6: Undervoltage protection sequence diagram (High side)

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

bl: ML BT HiZHE BRI RIEKE 5L R T — D RIEAE ST ANZ LSRR i AT .

bl: Power supply voltage rise: When the voltage rises to the undervoltage recovery point, the line

wil
b2
b2
b3
b3
b4
b4
b5

| start running before the next undervoltage signal is executed.
: IEHIZ4T: MOSFET S8 Ik 1 3 Fifit «
: Normal operation: MOSFET is turned on and load current is applied.
D RER (UVesp)o
: Undervoltage detection (UVssp).
D NERANR 4GS, MOSFET #& KHIIRE .
: No matter what signal is input, MOSFET is off.
o RIEWKE (UVesr) -

Sl ERBIRIDERLE
A : 202502A JILIN SINO-MICROELECTROMNICS ©O, LTD
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b5: Undervoltage recovery (UVasr)- .
b6 : IEH#IZ47T: MOSFET Tl HIn#k 1 #k fift -
b6: Normal operation: MOSFET is turned on and load current is applied.

HIN —

] | B

- -

Smaft Turm-off

HO

Activated by next input

Soft Off | after fault clear
LO

No Output

Over-Current
Detection

CsC

/FO

B 7: SREFEF
Fig 7: Fault—Out Function by Over Current Protection

SRR LN ERCE

HIN : High-side Input Signal
LIN : &A% AME 5

LIN : Low-side Input Signal
HO : w4 {55

HO : High-Side Output Signal
LO : M 5 s

LO : Low-Side Output Signal
CSC s TG 5 ;

CSC : Over Current Detection Input
[FO: b4 A5 5

/FO : Fault Out Function

SiillERB I RINERLE
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HIN

HIN

—

Activated by next

Né Output input after fault
clear

HO

- Smart

Turn-off

Soft Off

o | LY

Csc

/SD,  External —_—
shutdown input

B 8. SMESRMTTHRER P

Figure 8. Shutdown Input Function by External Command

IS
HIN :
LIN :
LIN :
HO:
HO :
LO:
LO:

High-side Input Signal
(SUETPNEREE
Low-side Input Signal

e I 5
High-Side Output Signal
M A5 55
Low-Side Output Signal

CSC stz =

CSC : Over Current Detection Input
ISDX:AMBR W N5 5

/SDx : Shutdown Input Function

By NF 4% O % Input/output interface circuit

5V-Line
IPM
RpFZS.BkQ
100Q
— INUH, INve, INwh
MCU 100Q
—1 INUL, INye, INwe
1000 /FO,/SDw.V1s
=5100pF CorminF 2 100pF 2 100pF == CI
T T T T
1 COM

9. #HEFEMMCU I/0 OB

Figure 9: Recommended MCU input and output interface circuit

#UE 5: HI T PWM st J7 sURTSE bR N HLES OB BT S SR AR KB BT, RC RARTTRES A AL

sl e B S RiRInEIRE LS
#[)iz'_(: 202502A JILIN SINO-MICROELECTRONICS CO, LTD
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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.

NP EB% Application Circuit

cas| GBS
= Y =
15V O ‘T | I | P
VB
()
IIN(UH] i HO |=
U, Wsu /,
Imcuu LN vs
VDD
VDD-
| (=]
/SDU isou Lo | —*
com com Nu
CES *35&
;ﬂ 3
VB(V) |
VB
HO |H
IN(VH) ¥
HIN L~ Coes: VDGl 4=
V., W — ===
I'N[VLJ LIN Vs o= M T T -
Viss} =
VDD |»—4—+
SOV !
! =14 Lo
— COM Nv
CES CasC|
7 =
VBIW) Ve
T T T I'N‘WH} HIN HO |H
— e IIN(WL} LN
IVDD /oD, Vs W, Waw A"
JFO, 3DV Vis —
{ T ) /FO./SDW,Vis |H-*
VA . Icsc cse Lo '
Il L | - Tm" ICOM com Nw 1 I
o] g et ] Sy
T R= VA N1
Fsw
Ut e
R S A Vi
WHR

Bl 10. SLRINF B

Fig 10: Example of Application Circuit

#E 6: KT I EES A 1.

Note 6: Refer to figure 1 for pin location.

FVE TR, BN RN AT RER -

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

FUE 8UNBIIEIRIE IR, PN Z A G I — A m i AT 2 H s (0.1pF~0.22pF) LA HIIEL
B EH

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.

#VE NG TR AR, AR HVIC BN EE A ST — A R r PR B e N\ i
HEIN RC I BB R BT IR NS S 4R

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.

B 10:0H A B B F RERIEELD IPM.

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

FVE LLAE R Z R F 5t A BT — R, 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;

AR 12 7R RS ORY LB, VI R [R)H BU7E 1.5~2us JE N 1) RF il CSC, Al RF Fl1 CSC i)
PN A, RF B4 REE I 73 F B

Note 12:In the short—circuit current protection circuit, please select the RF CSC time constant in the
range 1.5~2us,At the same time, the wiring around RF and CSC shall be as short as possible, and
RF wiring shall be close to shunt resistance;

#7F 13./FO,/SD LR ] B .

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

SillEREBIRIAERZ G
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St EEE Detailed Package Outline Drawings

SPE04M60H-A (DIP26-FP) Bf7: mm

13-MAXNOED
18-0.50:0. 10

5-2.6020.3 .
1L.70 12-1.330.3 . L70
0.50 _ 0.50
R R
g 3
wy wy
o :] [:] @
L L

14.3040.30 14.3020.30
22-1.330.3=28 60

5.5020.50
5.50+0.50

Sy
~g
LD ??:?
32.00:0.30 570 3
I
=4 ,::\Hﬂ%@
z| 8 ¥
— E i R
2 1 g i
b k % '
| [=]
8 e wf ™
o gl [ 2
& | e,
g TT ﬂ‘\ff
_ | 3002020
29.0040.20

7-3.9020.30=27.30

£.50+0.50

13.0040.30 14.3040.30

5.5040.50
9.5040.30

9.5040.50

0.50
L.70

3.00 2.6040.30 -
7-0.600.10
T-MAXLO

&l 11: SPEO4M60OH-A H34MEE
Fig 11: SPE04M60H-A Package Outline Drawings
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4. KU A TEA T IS 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.
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f£¥: 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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