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Intelligent Power Module

SPE10S60F-A

FZES¥ MAIN CHARACTERISTICS

600V/10A =HHARFE REThERAR LR
Vees 600V
tle 10A
+lcp 20A
Rig APPLICATIONS
o VEAHL « Washing machine
o XML e Fan
fad b=k

o N IGBT Jatifitt, WEBX HE.

e 600V/10A —AHHARLS, W ERIIFEATEM-7EIE 1IGBT,
o IGBT UKz): MaomMusm NJER, L FEHS, Sk

Fete, RIRRELRY, B GLif) fRI.

o WfEfE S

o JEERTI:

FEATURES

e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/10A three-phase inverter with built-in low-loss trench

gate-field stop IGBT.

¢ IGBT drive: enhanced input filtering, interlocking of upper

s SNTREE G FVPL ELJE R e .
o MINEO: A 3.3V &5V N =S, HHFEH.
NTC % L F 1C PN SR I Fn

600V HiF

oy
G

DIP25-FP
NC (1) O V | FBes) Ne
\d\J @
VUFB (2)
VVFB (3)f
VWFB (4) | Hesr
UP (5)— Y
ya EZ)E [ Henu
WP (7)e—]
VP1 (8)—
WNC (9)—] | B v
UN (10) —]
VN (11}
WN (\n):E [ Benw
NC (13)—]
C:S E.”E B (20) NU
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[ 4.1
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and lower arms, high-speed 600V level conversion, power supply undervoltage protection, short
circuit (overcurrent) protection.
o Fault signal: corresponds to short cir cuit (overcurrent) and VP1 power undervoltage fault.
¢ Input interface: compatible with 3.3V&5V input signals, high level effective.
e Temperature detection: NTC detection output and IC internal detection output.

T#{EE ORDER MESSAGE

72 5 18 B Product information

I ) Tx-kE T6 B -G i T % BEHE | EHKE
Order number | Halogen-Free-T | Halogen-Free- _ v Temperature Pin
Marking Package
ube Reel output Length
g
2A01-0525-16 | SPE10S60F-A N/A SPE10S60F-A DIP25-FP NTC normal
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IC " iy
2A01-0526-16 | SPE10S60F-A N/A SPE10S60F-A | DIP25-FP ) ;%Ek. i
IC integration | normal
IC Sk, yul

2A01-0640-16 | SPE10S60F-A N/A SPE10S60F-A | DIP25-FP ) .
IC integration short

PR =E Module diagram
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VVEB(3)
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Fig 1: Internal circuit
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Fig 2: Distribution of pin
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B G B IR R
Pin Number Pin Names Pin Description
1 NC %ﬁ%
connectionless
5 VUEB U *EL%EBiJJ_ P Y1 _
U-phase upper arm drive power terminal
3 VVEB \Y% *EL%EBiJJ_ P Y1 _
V phase upper arm drive power terminal
WA R IR B H R T
4 VWFB W phase upper a?m dﬁve pO\ﬁ/ﬁver terminal
5 UP U A il %%%ﬁﬁ}\ﬁr_ﬁ% _
U-phase upper arm control signal input terminal
6 VP VA R %%%ﬁﬁ}\ﬁﬁ% '
V phase upper arm control signal input terminal
2 WP WA % %%?ﬁﬁ)\ﬁ.ﬂ“ﬁ% .
W phase upper arm control signal input terminal
8 VPL ] L YR .
Control power terminal
9 VNG PRI GND i
Control power GND terminal
10 UN U A %%éﬁﬁ)\iﬁﬁ% .
U-phase lower arm control signal input terminal
1 VN VAT %%iﬁﬁ)\i_ﬁ”ﬁ% .
V phase lower arm control signal input terminal
12 WN WOl FEERGE SRR
W phase lower arm control signal input terminal
13 NC %ﬁgﬁ
connectionless
I B A 4 3
14 FO Fault output terminal
15 CIN o BRI RS _
Short circuit protection trigger voltage detection terminal
Pl e GND i
16 VNC Control power GND terminal
17 voT ﬂfﬁﬁiﬂﬂéﬁitﬂﬁ%% _
Temperature detection output terminal
18 NW W IR IGBT St 1
W phase lower arm IGBT emitter terminal
1 NV V HTTE IGBT R T
V phase lower arm IGBT emitter terminal
20 NU U B IGBT Jt s
U phase lower arm IGBT emitter terminal
21 " W A T _
W phase output terminal
29 Vv VA T _
V phase output terminal
23 U U AR% o T _
U phase output terminal
o4 P _J‘Eé‘é%%ﬁbﬁﬁ)\ﬁ_%%
Dc input terminal of inverter
25 NC %@%
connectionless
3. Wies| Ish g Lk
Fig 3: Pin function
0 ShilERBFRHERLE
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BABUEE (Ti= 25°C, BraAER ki )
Absolute Maximum Ratings (Tj=25C, Unless otherwise Specified)

WA E 4 Inverter Part

ie=) mH s HiEE LiEDA
Mark Project Condition Ratings Units
LY L BT P-NU, NV, NW 2 [ii]
Vce . 450 \%
supply voltage It applies between p-nu, NV, and NW
R CERIED M P-NU, NV, NW Z ]
VCC(Surge) . . . 500 \Y
Supply voltage (including surge) It applies between p-nu, NV, and NW
e B 5] &
Vew R E%Tj‘&lﬁﬁf / 600 v
Collector to emitter voltage
‘] S r AR L IR Tc=25°C (Tc WHKTVEILE 4) 10 A
-c Collector current TC = 25°C (see Figure 4 for Tc test method)
‘l SRR (D Tc= 25°C, Bk 36 Z/NT 1ms - A
=P Collector current (peak) TC = 25°C, pulse width is less than 1ms
b LRI Tc=25°C, Mk ” W
¢ Collector power consumption TC = 25°C, single chip
) g5 (W47 1)
-40~+ °
T Junction temperature (See note 1) 40~+150 c

FVE 1 IPM DS R iR RAUE 4R 150°C(@E MR Te< 100°C). A1, 8 THifRk IPM iE817% 4, FRMNIRET Tjav) <
125°C (@K MIE Tc<100°C).

Remark 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).

#HIER 4> Control Part

ie) 15 H 1 BUEE LR VA
Mark Project Condition Ratings Units
Vos R ] AR L N.FF UFB - U, VFB-V, WFB-W ] 175 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W '
Vo FAl] PR L s FHF VP1—VNC Zd] 175 v
Control supply voltage Applied between VP1-VNC '
PN ERLEVES FFHF UP, VP, WP, UN VN ,WN-VNC [
Vin ) ) -0.5~VD+0.5 \%
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
g LR RMHF FO-Vnc Z[H
Veo AR ) FEL _ NC 0.5-VD+0.5 v
Fault output voltage Applied between FO-VNC
ko A Y A RLIAL FO i 5 I HLIALE 15 A
Fault output current FO terminal sink current value '
R VAL 00 i iy . P BT CIN=Vnc 27
Vsc ) . . -0.5~VD+0.5 \Y
Input voltage of current detection terminal Applied between CIN-VNC
ShilERBFRHERLE
F[&Z'K 202203A JILIW SINO-MICROELECTRONICS CO, LTD 4/19
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BANNRYG Total System

s B H 1 WUEH LiEDA
Mark Project Condition Ratings Units
FLUR R H ORI B R Vo = Voe = 13.5 ~ 16.5V
Veceron Power supply voltage Tj=150°C, E&X, WM 2us 400 \
Se|f-protecti0n range (short Circuit) TJ = 150°C, no repetition, time is less than 2us
e ALz, ==y =]
Tc PRRIE L AF7e i -20°C<Tj £150°C -20 ~ +100 °C
Module working temperature
H"* vE
Tstg AT / -40 ~ +125 °C
Storage temperature
ST TE5%360Hz, AC 157, (ERRRIRICA 2 17
Viso Insulation/w}thstand Voltage Sine wave 60Hz, AC for 1 minute, between pin 1500 vrms
g and heat sink
EHlR
O O
1T
~ 7 |
> Q = )
IGBT K /
imo[ 1] "
O T O -“-—‘-"‘TC.;%EI:M'LE,.\
BhimT
Bl 4. 5ei T MRk
Fig 4: Case Temperature Measurement
#PH Thermal Resistance
=) A A BOME | I | BORME | A
Mark Project Condition Min. Typ. Max. Unit
RNGOQ | 45 HIFH A o8t 52 | ccw
th(j-c | => B> _ _ ) o
T RIREEAR Single IGBT element
Junction to case - —
i A FRD Joff
Rth(j-c)F thermal resistance ) . 59 °C/W
Single FRD element
0 ShilERBFRHERLE
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RS (Tj=25°C,

B AFRR IR U )

Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
EAS# 4y Inverter Part

05 T H XA RAME | AU | BRORME | A
Mark Project Condition Min. Typ. Max. Unit
Vb = Vps = 15V - 1.65 2.2 v
%Eﬁ*&%wﬂmmm& Vin = 5V, Ic =10A, Tj= 25°C
VCE(sa) Saturation voltage between - -
collector and emitter Vb = Vps = 15V - 1.85 - v
Vin =5V, IC =10A, Tj= 125°C
FWD IE[A] 58 HUE ,
VE " Vin =0V, Ic =-10A, Tj = 25°C 1.65 22 v
FWD forward voltage
ton - 650 - ns
teony R CeiE 2) Vee = 300V, Vo = Vps = 15V, - 160 - ns
S [ * 2
- - n
toFF Switching time (Note 2) lc =10A 670 s
) Vin = OV-5V, Bt - 60 - ns
trr - 130 - ns
Eon JFiERFE  Turn-on loss IC = 10A, VCC =400V, VDB = 500 -
VD=15V, L=500uH, uJ
Eoff %%ﬁ?ﬁﬁ Turn-off |OSS TJ: 25°C 120 -
A LA B R S AR FRAT Vce= Vces Tj=25°C - - 75 UA
Ices Collector to emitter leakage .
current J Vee= Vees  Tj= 125°C . . 1 mA

#ik 2: ton A torr BLIEIRED IC AL RIAEIR I [A] .

K 5.

teony Fl teorr) & IGBT H &8 83825 22 IR IR BN 244 T 19T 6 (8] 1 L

Remark 2: ton and torrinclude the internal transmission delay time of the driver IC. tcon) and tcorr) are the switching times of the

IGBT itself driven by the internally given gate. See Figure 5 for details.

100%ic100%ic

trr

VCE /\ Ic

Ic A VCE
———
S Y N~—
VIN | vin
ton 2 >
tcon) torF : d
VIN©N) 10%ic 90%ic  10%VCE 10%VCE &SR 10%lc
(@) IF& (b) X7
Bl 5: JFREF[EE X
Fig 5: Switching Time Definition
ShilERBFRHERLE
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H1#4r Control Part

ihe) A M B/ME | SRUE | oRAE | A
Mark Project Condition Min. Typ. Max. Unit
Vb #ES IR Vb = 15V
Ip ) VP1-VNC - 0.7 1 mA
Vb Quiescent Current VIN = 5V
VB s HLI Voe = 15V |UFB - U, VFB -V,
[o):] ] - 0.7 1 mA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO il 10K H
FH_E$7 525V
e - 4.6 - - \Y
Vron E ﬁ%ﬁﬂiﬁuuﬁﬁf Vsc =0V, FO pin is pulled up to
autoulput voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.5 v
% I )l R BRI AL
Vsc, TH+ Short circuit forward trigger Vb = 15V 0.37 0.47 0.65 \4
threshold
FELB A7 1) il R BB
Vsc,TH- Short circuit negative trigger Vo= 15V 0.2 0.4 ) v
threshold
UVop fh &% H8°F Trigger level 10.3 11.4 12.5
Nt 73
UVor BRRERTER SR Reset level 108 | 119 | 130
Power undervoltage protection - : \%
UVbep contro fil & HLSF Trigger level 9.0 10.0 11.0
UVber SAHF Reset level 10.0 11.0 12.0
HU PR ARA RH AT
Ron,FLT o I=1.5mA 50 9 | ohm
Fault low effective impedance
122, e 3o e R
Teo ey S ik o m&j ) 40 ) ) uS
Fault output pulse width
iy A 5 U I 1]
tFILIN (UP/VPWP, UN/VN/WN) VNn=0V &5V - 350 - nS
Input signal filtering time
. CIN iy N5 5 i i ] 400 nS
CINMIN — — - -
CIN input signal filtering time Vin=0Vor5VVen=5V
v TFIA BB T N UPVP,WP,UN,VNWN| - 2.2 2.6
NON Turn on threshold voltage 1 VNCZ [H] v
v KT R H Applied between UP, VP, WP,| 0.8 1.3 -
NOFP) Turn-off threshold voltage UN, VN, WN and VNC
TR PN CHE B AR Tc=90C 2.63 2.77 291
=]
i) 0.88 | 113 | 1.39
Vot Temperature output ((Internal IC 5 \
. . Tc=25C
integrated temperature detection
products)
TEH L (NBNTC 5D Tc=90°C 1.53 1.59 1.65
Vot Temperature output (products Te=257C 415 | 417 4.19 v
with NTC inside)
v BSD IE[AHE IF=10mA & HE - 25 35 Vv
F BSD forward voltage IF=10mA Including voltage
BSDRR it AL fH 180 225 280
Rssp . . ohm
BSD current limiting resistor
ShilERBFRHERLE
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@@’ SPE10S60F-A
N NTC —Hpa4%E Internal NTC-thermal resistance characteristics

iR T H A RAME | BUE | RRME | B4
Mark Project Condition Min. Typ. Max. Unit
R e e TNTC = 25°C 97 100 103 Kohm
NTC .
Thermistor TNTC = 125°C 3.25 3.46 3.69 Kohm
in Vi temperature range -40 - +125 °C
5.000
4,000
. 3.000
>
=
0
Z 2000
1.000
0.000
-40 20 0 20 40 60 80 100 120 140
T¢(T)
—+—Vmin ——Vnor —— Vmax

6.1: VOT #iisJEfZE (NTC A% L)

Figure 6.1: VOT output voltage curve (NTC detection output)
#7E 3:: IPM I VOT finidete i Ze 16 25 8 6.1, Kl 6.1 iz ,2 LA 20K Fhi B pHI 45 2R -
Note3: refer to figure 5 for the VOT output characteristic curve of IPM. The curve in Figure 5 is the test result of 20K pull-up
resistance.

NEEERR VOT B EH H45 Internal integrated VOT temperature output

4

35 %
, /////
S 25 % /;/ﬁtsﬂc
5 7
o " % e //
1-5 / / 1/
Tl e e
1 = +10%¢
0.5 /
10 20 30 40 50 60 70 80 90 100 110 120

6.2: VOT #ith i B IR B R A 2 (1C AEB R H LD
Figure 6.2: VOT output voltage positive temperature coefficient curve (IC internal detection output)
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(L AR NIRRT, Z4 5k Q1) VOT 51, & ENE OTP Iifie, WA EH N EHEIERFIIIIRE, (REF VOT 51 4TI
CEEH . AR VOT W rf#E, (HREHEBAR.
(1) When using the temperature monitoring function, connect the 5K Q VOT pin to omit the internal OTP function. If using

the internal over temperature shutdown function, keep the VOT pin open (no connection). However, VOT can also be

operated, but the accuracy is low.
(2) £ 3.3V B HLAAUEIE S8 EAEH VOT I, VOT i thi vl G i f2 ) iV o R IR S _E TR RNy 3.3V WR RGMEH

R &, U A SRR S5 h FBURRT VOT Hi th 22 18] 1 A%, AT By ik id v i dR

(2) When using VOT on low-voltage controllers such as 3.3V single chip microcomputer, the VOT output may exceed the

control power supply voltage. When the temperature rises too fast, it is 3.3V. If the system uses a low-voltage controller, it is

recommended to insert the diode between the clamp controller control power supply and the VOT output to prevent

overvoltage damage.

R LIES4MH Recommended Operating Conditions

=) T H A B/ME | BAUE | BOKME | B
Mark Project Condition Min. Typ. Max. Unit
ERYYE NS BT P —NU, NV, NW ZJd]
Vce ) 0 300 400 \Y,
voltage Applied between P — NU, NV, NW
v P F P AT VP1—VNC Z ] 15 v
D - -
Control supply voltage Applied between VP1-VNC
. . MN.F+ VUFB - U, VVFB -V,
B R .
VWFB-W 2 Jf]
Vs Upper arm control power ) - 15 - \Y,
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ H PN B, Te<=100C
FEX I 1] o .
tdead ) Corresponding to the input of each 1 - - us
Dead time )
bridge arm, Tc<=100C
PWM #iiZe -20°C<Tc <+100°C
frwm - - 20 kHz
PWM frequency -20°C<Tjs+150°C
B/ NINAE 5 ki 5 ON 1 - - us
PWM Minimum input signal pulse
) OFF 1 - - us
width
4yEyE
Tj i - -20 - 125 C
Junction temperature
SillilERBITREEELE
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Vid4FEE Mechanical properties

A XA RAME | IBUE | RO | A
Project Condition Min. Typ. Max. Unit
ZHHAE Installation torque 24T R~F: M3 Screw size: M3 - 0.69 - N-m
Wit T E Design flatness L 7 Figure 7 -50 - +120 um
=& weight - - 7 9

o I .0 N00ON0Anonnng

I

OO O O Ot
s
-1

7: PRI B
Figure 7: Flatness detection position

MR Application Guide
WERAE NIES  Enhanced input filtering

PGB RLIE P AR BENE I HVIC ARSI A N\ P R K o 18— S50 A B T IR BR AR e T4 5 A

Rk, WNE 8 MIE 9 2R SR ey A\ B IR A 5 A A N\ P AR 1

The enhanced filter can improve the consistency of the input/output pulses of the internal
modules of the HVIC and help to filter out the peak interference signals and narrow pulses, as shown

in Figures 8 and 9 below are the classic input filter and enhanced input filter demonstration diagram.

g e )
1

FIL.IN: trv

L
1 |
| ]

Eg.l
Eg.l

A |tF]L,L\I- WA trov

i i

Eg.2:
Eg.2

Kl 8. My NJE 9: HETRA I NI
Figure 8: Typical input filtering Figure 9: Enhanced input filtering

JILIN SINO-MICROELECTRONICS CO,LTD
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R ThEeR A& Timing diagram of protection function

FLifl (4
[ — — — — -

UP/NPAVP I

UN/VN/WN

Bl 10: EiE{RY
Figure 10: Pass-through protection

#%VE 4: HO 1 LO NWHE HVIC k%S5
Note 4: HO and LO are internal HVIC gate output signals.

BANES

RIPEBERS

SR ¥ | \ f/‘ | b7z ‘J' \_/A/\;

Y

wEEhES

B 11: RIERE A E K m)

Figure 11: Timing diagram of undervoltage protection (low side)

al: UL BT iz ETFRIRIEE AL 72N — DRIEAE S RPHATRTZ 288054 8 3his 17 .

al: ower supply voltage rise: When the voltage rises to the undervoltage recovery point, the line will
start running before the next undervoltage signal is executed.

a2: IEHIE1T: IGBT JFJa Ik fiii.

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

a3: KJERM A (UVDY).

a3: Undervoltage detection point (UVDt).

ad: NEMANRT 4155, IGBT £ KPR .

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

ab: i fE A T -

w

Sl ERBFRIDEERLE
JILIN SINO-MICROELECTRONICS CO,LTD 11/19
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a5: Fault output is on.

a6: RIEMKE (UVDr).

a6: Undervoltage recovery (UVDr).

a7: IEHIEAT: IGBT ‘il IF Nk i 8.

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

fe D 2 8L
MWAA Y | | | | |
V7

O i BiiR A o for g 204

P e T O
B
Ha ke )5 / ¢ UVber— wv&

\

2
b4
Fi F
i i | |

R GER SRD

(VL T HISERS

B 12: RIEGRIFE (R
Figure 12: Timing diagram of undervoltage protection (high side)

bl: ML b Bzl s EFARIRERE S, BN RIS ST B2/ 5 3hiz 17 .
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 : IEHIZ1T: IGBT ‘Sl Nk s At -

b2: Normal operation: IGBT is turned on and load current is applied.

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBY).

ba : ANERNRH 4GS, IGBT #iE KRS

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

b5 : REMKE (UVDBI).

b5: Undervoltage recovery (UVDBI).

b6 : IEHIZAT: IGBT ‘Fll Nk S 3 i it -

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

Sl ERBFRIDEERLE
JILIN SINO-MICROELECTRONICS CO,LTD 12/19
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(IR TN
] 2l «
174
LI
PR A ’
Ll B fr L fir
AY
IGBTH -2 3
(OEE s
rr
\j
il 3 [/\
Ll c8
[
PR L AL AT s /\'/\
CRiM | i
L DHREES i
rd4

LI
Bl 13: fEpim i B CUE S TR
(e A8 733 R PR 4 )
Figure 13: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)

cl: IE#i21T: IGBT Sl

cl: Normal operation: IGBT conducting current.

c2: FHERHIRAI (CIN fil& #5).

c2: Short-circuit current detection (CIN trigger).

Cc3: IGBT [ JHR A il I

c3: IGBT gate is forcibly turned off. c4: IGBT is turned off.

c4 : IGBT ki,

c4: IGBT is turned off.

c5: Wk E N R ITaRIa AT W e A5 T Bk b 5 B2 R AR A CFO B .

¢5: The fault output timer starts to run: The pulse width of the fault output signal is set by the external
capacitor CFO.

c6: HIAL": IGBT .,

c6: Input "L": IGBT is off.

c7: N “H™:IGBT JTill, (H2dffE < (EHMIE, IGBT AT,

c7: Input "H": The IGBT is turned on, but the IGBT is not turned on during the fault signal.
c8: IGBT X,

c8: IGBT is turned off.

@ Sl ERBIREERAE
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MANFHEOBRE  Input/output interface circuit

5V line
N

AW

10kQ DIPIPM

Up. Ve, Wp,Up Vi, Wy
MCU t D
—o—-TA-A-,ﬁI = iy rl_j[— Fo

7; 1-— Vic(Logic)

14: R MCU S N4 32 g
Figure 14: Recommended MCU input and output interface circuit

3 5: H1T PWM (35 77 20 S2 BB HLEg B Bt S 2k ik A I PHAT, RC BT RES A AR .
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.

#iE 6: FHHNEAPREN CMOS 8¢ LSTTL % HiAHUCHC .
Note 6: The logic input must match the standard CMOS or LSTTL output.

SPURHPFHEEER  Shunt resistor wiring

IPM
MBI <10nH (1BYF—H%=3mm-
BE=10un+ =17 R iEB )
NU —Oi‘
VNC N —L
FHER e

E B SIEH
ZEmEERERE

15: 55K F BHAR ARV R

Figure 15: Precautions for bypass resistance wiring

JILIN SINO-MICROELECTRONICS CO,LTD
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AN BB Typical application circuit diagram

AL

11.C3

\ B3
I

pp— M

16: SN FLER
Figure 16: Typical application circuit

B T MANRBEARG 1IC AEERE A SkQUELAME) R AR IR A RSE, AL
RUSFRERL: 5 RC ZARZRERI, 25U DR A\ AS 5 38 BT 5 M 5% W B L i

Remark 7: The input drive is highly effective; a 5kQ (typical value) pull-down resistor is integrated
inside the IC; in order to prevent malfunctions, the input wiring should be as short as possible; when

using RC decoupling lines, make sure that the input signal reaches on and off Threshold voltage
range.

#E 8: TN E LM HVIC, HiEflkm a5 CPU g EAAIE, A EEMEREEAL K
A R L
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Remark 8: Since the module has a built-in dedicated HVIC, its control terminal can be directly
connected to the CPU terminal without any isolation circuit such as optocoupler or transformer.

HVE 9 HZSHEE NN HEERR U V. W 3.
Remark 9: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

%VE 10: FO ZiRITERA, HAG SERGHEE —N2) 10kQ 1 b s fH F 4y $+5V/3.3V HL .
Remark 10: FO is an open-drain type, and its signal line should be pulled up to a +5V/3.3V power
supply through a pull-up resistor of about 10kQ.

H/iFE 11 NPTIRIRAY, AL By CIELRMNR AR .
Note 11: To prevent false protection, the A, B, and C wiring should be as short as possible.

FUE 12: (R4 R1. C5 [ [A]H AR SORIUE 1~2uS. W [ P §EBE A 4k AN IR 1 2 /04 2
k. #iIL R1. CHIEFNAEZ, TREEAMERT,

Remark 12: The time constant of protection lines R1 and C5 is recommended to be 1~2uS. The
turn-off time may vary somewhat depending on the wiring. It is recommended that R1 and C5 choose
small tolerance and temperature compensation type.

/IE 13 PrA A BR T RE S IPM.
Remark 13: Position all capacitors as close to IPM as possible.

K 14: AT PRSI, fEREEA Y PENL 2[RI 51 MR v RRIIHE, HEFCE P&NL I [A1 N
#J 0.1~0.22uF ] MLCC {EAMIE N %5 -
Note 14: In order to prevent noise interference, the lead between the storage capacitor and P&N1
should be as short as possible. It is recommended to add about 0.1~0.22uF of MLCC low-frequency
filter capacitor between P&N1 terminals.

£ 15: PN VNC 3 (9&16 D 7E IPM A & —i2, SMHIE— VNC I FIE#:3] GND, 57—
Uiy 7 SOV

Remark 15: The two VNC terminals (pins 9 & 16) are connected together inside the IPM, any external
VNC terminal is connected to GND, and the other terminal is allowed to open.

5 16: QiR @ PCB B # B D2, #HE 5 n] e 52 2 DAt R AR 2, HESE
fol B R

Remark 16: If the control ground is connected to the power ground through PCB traces, the control
signal may be affected by the fluctuation of the power ground. It is recommended to use a single point
connection.

0 Sl ERBIREERAE
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SMEEEERE  Outline package drawing

DIP25-FP (A AHKZ: HHD Bfz: mm
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Figure 17.1: Schematic diagram of package size
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Figure 17.2: Schematic diagram of package size
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1. EAREGE T B PR A A il B o Oy B AN AR, Jeiemiliah o =, TR g 5 A W]
%55

2. JHSETE NS AR AR, WA BEE 5 A AR .

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

4. AU AR EA S b 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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Ak RS ERTIRYIET 99 5
Mi%%: 132013

HHL: 86-432-64678411

f£H.: 86-432-64665812

MHE: 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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