EREThHRBR(IPM)
®® Intelligent Power Module

SPE15S60F-D

FZELH MAIN CHARACTERISTICS
600V/15A Z=AHEFE seThRELR
Vees 600V
+lc 15A
+ |Cp 30A

g APPLICATIONS

UKFE R4 bl « Refrigerator compressor
2] R4 L « Air-conditioning compressor
RIhFR AR 2% o Low power inverter
TAZEZIH1 e Industrial sewing machine

PR
o NE IGBT RUMMHH, PE A,
e 600V/15A —FHIARSS, W EBE(KMFELEM-A#IEA 1GBT.
o IGBT Kzl SERAH ANJESE, i 600V L P64k, HLRK
JERY, R GIRD Ry, R AR
o WBE(ES: XN TR GIHD « L RAVRM HEYR R
o HANPED: H#% 3.3VE&SVHINGES, HHTH.

DIP25-DBC
=Sy W 4&
| =

- TATE
>

€

| = U

€
== |arewm

€

T

™

e
- (e
» e
»
i

FEATURES on ] -

e Lower arm IGBT emitter output, built-in bootstrap diode. e L—m—- '

e 600V/15A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.

m

PIN1-PIN25

¢ IGBT drive: enhanced input filtering, high-speed 600V level conversion, power supply under-voltage
protection, short circuit (overcurrent) protection, Over temperature protection and temperature output.

o Fault signal: corresponds to short circuit (overcurrent). Over temperature and Low-side power
under-voltage fault.

¢ Input interface: compatible with 3.3V&5V input signals, high level effective.

iT #1252, ORDER MESSAGE

7 & 48 B Product information
Tt E
Perer S N
Order number To - 7 B4 -4 2] i ES I
Halogen-Free-Tube | Halogen-Free-Reel Marking Package
2A01-0815 SPE15S60F-D N/A SPE15S60F-D DIP25-DBC
SilERBEFREERAE
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HHIRZE Mod

ule diagram

1 P(24)

IGBT
Virn(2) ¢ i1
U—
VW‘(:’)‘. \
i > 5 23)
GeT2 {
Virsld)d, Di2
Tl e |—
Un(5) o Vel ’Vt22l
- <
Va{6) GBTY DI3
Wi(T) I
V@) &
3>—) & wiz21)
Vic{S) IGBT4 o
Un(10)
Y ) NU(20)
V1) A -4
IGBTS DS
Wid12)
Vui(13)
Y ) NV(1®)
Fo(14) & wic R —
CIN(15) '
Viue(16) 4, ,NW('&)
Vor(17)

1. AEHR P P A B S

Fig 1: Internal circuit

e U - (2SINC  NC[25)
VUEB(2) i >.( $ $
VVFB(3) g
e = N E I

Uns)

VA(E) @e E 2 ven 5

wo(7)

ves)
vnCis) = g T
UN(10)

VNI(11) 3 (2w w2 E
WN(12)

VNI(13)

ropi 00NV NW20
CIN{S) @ (20) W20 =
VNC(16) ﬁ} Q} ey Nvis) 4
Vot m (18NW  Nwe)

¥ "

(1)NC

(2)VUFs
(3)jwWiB
(8)VWFB

(sjup
(6)ve
(7ywp
(8yvm
(9IVNC
(10jUN
(11)vN
112IWN
(13)VN1
(1a)F0
(1s)cIN
(16)VNC
{17) vor

WA : 202505A

T

2: BEHLG] A s 2
Fig 2: Distribution of pin

Sl ERBFROBIRAE
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B IS I A4 R (= Eiipa
Pin Number Pin Names Pin Description
1 NC %@.%
connectionless
e T 747 E JJE
5 VUEB U *HLﬁEBEJJ_EEﬁ%? _
U-phase upper arm drive power terminal
e T 74 E Y
3 VVFB \% *HLﬁEBEJJ_EEﬁ%? _
V phase upper arm drive power terminal
JE T 7 VJE
4 VWEB \Nmiﬁwaﬁﬁm¥ _
W phase upper arm drive power terminal
5 UP U A LB s 5\ 1
U-phase upper arm control signal input terminal
VAL S S\ T
6 VP . - .
V phase upper arm control signal input terminal
W AH BB PS5 i i T
7 WP . . .
W phase upper arm control signal input terminal
%t E I
8 VPL 1:%“%%&ﬁ¥.
Control power terminal
st N D=
9 VNG PRI GND i
Control power GND terminal
U AR 65 S5 A1
10 UN . . .
U-phase lower arm control signal input terminal
VAT G S i A T
11 VN . . .
V phase lower arm control signal input terminal
W RS S 5 A
12 WN . . .
W phase lower arm control signal input terminal
13 VNI i L RS
Control power terminal
I e Y
14 FO Fault output terminal
15 CIN REL B PR A fid A L S AGE I
Short circuit protection trigger voltage detection terminal
FEhHE GND ¥
16 VNC Control power GND terminal
YEUFEE RO T L v
17 vOT /mEﬁ(ﬂJi_Hﬂu”ﬂ%? _
Temperature detection output terminal
18 NW W A NE IGBT &S+
W phase lower arm IGBT emitter terminal
19 NV V HNE IGBT KT
V phase lower arm IGBT emitter terminal
20 NU U HIFE IGBT K7
U phase lower arm IGBT emitter terminal
A Ll
21 " W AR H T _
W phase output terminal
29 Vv VR T
V phase output terminal
23 U U AR% o T
U phase output terminal
AR ELRUA N T
24 P ; . .
Dc input terminal of inverter
25 NC ek

connectionless

fRAS: 2025054

Bl 3. Bibks| MIThae e L&

Fig 3: Pin function

SilERBFRNERAT
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BABUEE (Ti= 25°C, BraAER ki )
Absolute Maximum Ratings (Tj=25C, Unless otherwise Specified)

WAE S Inverter Part

w5 A M BEH Li¥0s
Mark Project Condition Ratings Units
v FAL Y HL BT P-NU, NV, NW 2 & 450 v

ce supply voltage It applies between p-nu, NV, and NW

IR R (BRI BT P-NU, NV, NW 2 [f]
VCC(Surge) . . . 500 \Y
Supply voltage (including surge) It applies between p-nu, NV, and NW
i Sa:n 17 &
Veas £ AR 7;2%11_‘&17%7 / 600 v
Collector to emitter voltage

l £ AR FLR Tc=25°C (Tc WHATEIE 4) 15 A
=c Collector current TC = 25°C (see Figure 4 for Tc test method)
l SRR D Tc= 25°C, fikmtse /N T 1ms 20 A
=P Collector current (peak) TC = 25°C, pulse width is less than 1ms

b £ LR ThFE Tc=25°C, M 39 W

¢ Collector power consumption TC = 25°C, single chip

gh i WeE 1
T] o (LIE 1) -40~+150 °C
Junction temperature (See note 1)
6 S ]
Tc=25C , Vcc=15V , Vce=300V

Tsc Short circuit withstand time c=251C , Vee=15 ce=300 <10 us

#E 1 IPM IR B RBUE SR 150°C(@KIMRE Tes 100°C). A1, 8 THifR IPM J&fT %4, ZiRNRET Tiav)
125°C (@%1H#EE 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).

¥ HE4 Control Part

ie) i H A BUEE LR VA
Mark Project Condition Ratings Units
Vos R ] AR L M UFB - U, VFB-V, WFB-W [f] 20 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo Pt F P FLFHF VP1—VNC ZI[i,VN1-VNC 2| 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
PN ERELEVES R T UP, VP, WP, UN VN ,WN-VNC [f]
Vin ) ) -0.5~VD+0.5 \%
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
R Y R RBiHF FO = Vne ZIH
Vo T _ Ne 05-VD+05 | Vv
Fault output voltage Applied between FO-VNC
o H B Y A RLIAL FO i 5 I HLIALE 15 A
Fault output current FO terminal sink current value '
SilERBEFROERAE
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FEL LRSI S N P BT CIN = Ve 1]
Vsc ) . . -0.5~VD+0.5 \
Input voltage of current detection terminal Applied between CIN-VNC

BARYE Total System

ie) i H FAF WUEME FAL
Mark Project Condition Ratings Units

HJE L [ O E G Vb = Vps = 13.5 ~ 16.5V
Vcepro) Tj=150°C, ILEXE, KE/NT 2us 400 Vv

Power supply voltage
self-protection range (short circuit)| Ti = 150°C, no repetition, time is less than 2us

S IR TAE 7RI E
Tc PRI 1A ZEMIE L -20°C<Tj £150°C -20 ~ +100 °C
Module working temperature
g N=Ns=3
Tstg AT / -40 ~ +125 °C
Storage temperature
ST 1E5%i60Hz, AC 147%h, FEAERIATHER 2 7]
Viso — Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms

Insulation withstand voltage .
9 and heat sink

EHRT

O
yaky
P 7 )\
) C 1
IGBT
OFRDEK \ /
o T o TR M S
BT
Bl 4. 5eih To WA
Fig 4: Case Temperature Measurement
#FH Thermal Resistance
w5 i H A BOME | BIE | BROKME | A
Mark Project Condition Min. Typ. Max. Unit
. _— B IGBT Joft W
Rth(j-c 1) 5 BR - - 3.2 °C
(e)Q ’n“‘é_JﬂJ IR Single IGBT element
Junction to case - —
. B~ FRD Juff
Rth(j-c)F thermal resistance - . 4.0 °C/W
Single FRD element

SilERNBFRNERAS
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HASHE (Tj=25°C, BRaARR-IRILH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA E 4y Inverter Part

g A XA BUME | AU | BRI | A
Mark Project Condition Min. Typ. Max. Unit
Vo = Voe = 15V 1.75 2.2 Y,
S SRR | e e ' |
Saturation voltage between
VCE(sat) ) VD — VDB =15V
collector and emitter _ 1.95 _ v
Vin = 5V, IC =15A, Tj= 125°C
FWD IE[A] 58 HL & .
Ve ik Vin =0V, Ic =-15A, Tj = 25°C - 1.3 1.9 v
FWD forward voltage
ton - 800 - ns
teon) S it 2) Vee = 300V, Vp = Vpg = 15V, - 200 - ns
RIFIE] (%7 2
- - ns
tore Switching time (Note 2) lc =15A 600
tc(oFF) Vin = OV-BV, el - 80 - ns
tr - 140 - ns
Eon JF@E#iFE  Turn-on loss Vce = 300V, Vp=Vpg = 15V, Ic = - 1100 -
15A, Vin=0V-5V, MG, Tj= 260 . uJ
Eoft KIBriFE  Turn-off loss 25°C
B2 M ) 7 S ARG FELR Vee= Vees  Tj= 25°C - - 75 uA
lces Collector to emitter leakage . R _ _ 1
current Vee=Vees  Tj=125°C mA

F#VE 2: ton A torr WIEIKB) IC N EHALHIIEIRE[A] .  tcony) F tcorr /& IGBT H B #E NS & I IHERS) 244 T B 7)o 3 WL
& 5,

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%4ic 100%ic
A, -
VCe /\ le le A Vce
—
S y -
VIN ™=l Vin
ton 2 > ~
lcon torr ~ >
VINON) 10%ic 90%c  10%VCE 10%VCE MY 10%le
(@) I+ H (b) X%

5: JFSRA )58 L
Fig 5: Switching Time Definition

SilERNBFRNERAS
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H1#4>r Control Part

ie) A A R/ME | Y | BORE | B
Mark Project Condition Min. Typ. Max. Unit
Vo A HI Vb = 15V
ID ) VP1-VNC - - 1 mA
Vb Quiescent Current VIN = 5V
VB s HLI Voe = 15V |UFB - U, VFB -V,
IbB ] - - 550 UuA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO il 10K
FH Ehr 5V
s h - 4.6 - - \Y;
Vron F ﬁ%ﬁﬂiﬁuuﬁ%% Vsc =0V, FO pin is pulled up to
autoulput voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.3 Y
oL T I ik B
Vsc, TH+ Short circuit forward trigger Vp =15V 0.445 0.48 0.515 v
threshold
FELB A7 e il & BB
Vsc, TH- Short circuit negative trigger Vp= 15V 0.2 0.4 ) v
threshold
UVbp fih % HLSF Trigger level 9.0 10.0 11.0
Nt 73
UVbr IR BRG] , S HF Reset level 10.0 11.0 12.0
Power undervoltage protection - \%
UVbep contro fil % HL5F Trigger level 9.0 10.0 11.0
UVber S HF Reset level 10.0 11.0 12.0
S A oy o fiE
o E&I‘Eiﬁutﬂﬂﬂ(/*JJ% ) ) 65 ) uS
Fault output pulse width
LN ERES) S ol
tFILIN (UP/VP/WP, UN/VN/WN) Vn=0V &5V ) 350 ) nS
Input signal filtering time
CIN iy N5 5 i i 1]
t _ _ - 400 - nsS
CININ CIN input signal filtering time Vin=0VorsVVen=5V
Vinon TERE A B MF UPVP,WP,UNVNWN| 21 26
©N Turn on threshold voltage F VNCZ[H] Vv
KT IR A LR Applied between UP, VP, WP,
VIN(©FR) 0.8 1.4 -
Turn-off threshold voltage UN, VN, WN and VNC
v W, &% 3 Tc=90C 2.63 2.77 291 v
oT
Temperature output, remark 3 Tc=25C 0.88 1.13 1.39
S1HE = JEl
oTt i R e | LVICHR % 100 120 140 ©
Over temperature protectlon LVIC temperature
R SR LVICIRHiFifh
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD PR FH
Rssp o ) -- 240 - ohm
Built-in limiting resistance
#1E 3: IPM (¥ VOT %t A5tk i k15 2% 1K 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
ShlERBFREBERAE
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35

\
A\

\

\
\

25

AN

|
|
2 t
|
|
|
L5 /’ -
|
e :
1 +16:€ :
|
/ |
|
05 -
10 20 30 a0 50 60 70 80 90 100 110 120
Temperature [°C)
Kl 6.1: VOT #irth o E 2k
Figure 6.1: VOT output voltage curve
PN EIC
|
|
—W— -
|
1
3 E AAA— = |
= \AAJ I
S |
Vref 4+ I
|
x : 5kQ
1
<+ | = =

K 6.2: VOT % %

Figure 6.2:Vor output circuit

(1) AR DI RERS, & VOT 5IIE#R: M4z sk Q HiPH, JTAES OTP ZhRg: ZHfR#F VOT 3
e (iR D, ATLMEHI N AR IFHLIIRE, P EDEIRIEHL D) R R A LVIC IR T SEILR
B IFANREXS D FE (R T HR A H AT RO R

(1) When using the temperature monitoring function, the VOT pin needs to be connected with the
pull-down 5k Q resistor, and there is no internal OTP function; When keep the VOT pin open (no
connection). the internal overtemperature shutdown function can be used. The internal over

SilERNBFRNERAS
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temperature shutdown function is realized by detecting the temperature rise of lvic, which can not
effectively respond to the rapid temperature rise of power chip.

BISSUNENERE (787

(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 by 3.3V when the temperature rises too fast. If
the system uses low-voltage controller, it is recommended to add clamping diode between the control
power supply and VOT output to prevent overvoltage damage.

¥ T/E%H Recommended Operating Conditions

(2) 1£ 3.3V H HLAHR RS & A VOT i, VOT fay i AE IR B _ BT PRiny, wT e i 12 i) e

P 3.3V, WERAGEACE AT, AR A VOT 4 th 2 I B — 4%, B

=) T H FAF BME | BAUE | BOKME | B
Mark Project Condition Min. Typ. Max. Unit
FLIE L BT P—NU, NV, NW ZJd]
Vce ) 0 300 400 \Y,
voltage Applied between P — NU, NV, NW
Al PR PR RHF VP1—VNC 2 [d]
Vb ] 135 15 16.5 \Y
Control supply voltage Applied between VP1-VNC
. . N A F VUFB — U, VVFB -V,
R s o] e Y R o
VWFB-W X [H]
Vbs Upper arm control power ) 135 15 18.5 \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ H PN B, Te<=100C
JE X K ] o .
tdead ) Corresponding to the input of each 1.0 - - us
Dead time )
bridge arm, Tc<=100C
PWM i -20°C<Tc s+100°C
frwm - - 20 kHz
PWM frequency -20°C<Tjs+150°C
BN 5 kb B ON 0.7 - - us
PWM Minimum input signal pulse
) OFF 0.7 - - us
width
4yEyE
Tj | - -20 - 125 C
Junction temperature
SlERBFROERAE
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Vid4FE Mechanical properties

T H s RAME | IAUE | RO | A

Project Condition Min. Typ. Max. Unit

24446 Installation torque B2 ATR~F: M3 Screw size: M3 - 0.69 - N-m
Wit T E Design flatness L 7 Figure 7 -50 - +120 um
& weight - 9 - g

o 0.0 0 ARNANO00AQQaT

dud

7: PRI B
Figure 7: Flatness detection position

MR Application Guide

WERAIE NJEP  Enhanced input filtering
Wl 5 R R AR BES 28 HVIC AR () A Fan HEBK v 1) — SOV SCf B T DB BR AR P AE 5 A

ARKR, AT 8 B 9 &L i Yy NI AR AN 9 Yy N\ DA S
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.

fRAS: 2025054

mA | I
¢

FILIN

Eg.l

Eg.2

Kl 8: T N\ g
Figure 8: Typical input filtering Figure

Eg.l

T

Eg2

A P[}u_ [_\."

trm v

9: MR A AN DEBL
9: Enhanced input filtering

SilERNBFRNERAS
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R ThEeR A& Timing diagram of protection function

BAES \_I_lLH_‘||

RIPRISHRS o . .
L i WA b

uwe ™S . L é/_

AERE ;;ﬁ* T I

LA Lo
HiEBER A4 V/\__}
A

r A

HEEHES A

10: RELRI I (M)

Figure 10: Timing diagram of undervoltage protection (low side)

al: fiHE Bt iz E EARIREKE S, T —DNRIEE ST X2 5 3hie 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

az:
a3:
a3:
a4.
a4:
ab5:
a5:
ab:
ab:
ar.
ar:

BB IGBT JFJa Nk i »

Normal operation: IGBT turns on and loads current.
KB A 5 (UVDL).

Undervoltage detection point (UVDt).
NERNRAT 4155, IGBT #&kHIIRES .

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

AR TS

Fault output is on.

RIEMKSZ (UVDr)»

Undervoltage recovery (UVDr).

IEHIZ1T: IGBT Sl hn ik s i iat -

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

SilERNBFRNERAS
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£

R S 4o LIS

_Uvee é__x____
1SR ALIENES _/ b1 Uvba:r— m<—€/
y 12
f/l oy \ A
i thi L v \ [/ _(/—[/\_[/\7

ol FELPE LB Sl @

SR TSRS

11 RIEGRIEEE (F)
Figure 11: Timing diagram of undervoltage protection (high side)

bl: WJEHE Tt i S ETRBIRIERE 5, 78T — D RIEAE S AT A2 LR/ S 31T
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 : IEH#ia17: IGBT Sd Jfhn#k f ki Huifit .

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

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBY).

ba : AERNEH 4GS, IGBT #iERKIAIRE.

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

b5 : REMKE (UVDBI).

b5: Undervoltage recovery (UVDBY).

b6 : IEHIZ1T: IGBT ‘Fill Jf Nk s 3 it -

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

SilERNBFRNERAS
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cl:
cl:
c2:
c2:
c3:
c3:
c4:
c4:
c5:
c5:
C6:
c6:
c7:
c’:
c8:
c8:

@@ _ SPE15S60F-D

L.
Q

¥aa

L]

IGETH -5 4
st @ =

Ay

Wil ﬂ

rda
L8]

K 12: EEgR R PR CLUEE TR
(E L AR 5 3t L FHL )

Figure 12: Timing diagram of short-circuit current protection (only suitable for low side)

el =t AR

(Connected via external shunt resistor)

IE% 1217 IGBT S@#Hit.

Normal operation: IGBT conducting current.

TR A (CIN filg2%) .

Short-circuit current detection (CIN trigger).

IGBT IR i 1) 5C .

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

IGBT Kl

IGBT is turned off.

H A O N SR T AR AT WA A5 S A 56 B2 2 Teo=65us. .

The fault output timer starts to run: The pulse width of the fault output signal is TFO=65 us.

HINL” : IGBT K.

Input "L": IGBT is off.

o “H™ IGBT JHil, fHigdkafs S/EHMIE, IGBT AT,

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

IGBT is turned off.

SilERNBFRNERAS
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ENHHEO®BEE  Input/output interface circuit

.v 5V llne
§ 10kQ) DIPIPM
Up, Ve, Wp Up Vi . Wy
— A T >
A RAstan —+ Fo
e |
& Vic(Logic)

P

13: HEFEH) MCU i N B 1 HL i
Figure 13: Recommended MCU input and output interface circuit

B 4 1T PWM 32 77 20 S2 bR B LB PR BT A 2Bk i O PEAT, RC BT RES A AR .

Note 4: 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.

& 5 B NEERIFRMER CMOS B LSTTL %t AHVCHC .

Note 5: The logic input must match the standard CMOS or LSTTL output.

SrIREPFHEEER  Shunt resistor wiring

IPM
BN <10nH (BYT—F5E=3m.
B=10um+ F=17mfiAR LR )
NU F———Om—, /\ 1
VNC [N|VZ em—
NW O’ /s
FHfa

b
ERBASEH
ZEFEEREE

14: 55K H BH AR AV S

Figure 14: Precautions for bypass resistance wiring

SilERNBFRNERAS
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AN BB Typical application circuit diagram

Jp— =
C1

< ZD1 lVUFB

L ¥ I

)}4 E1 VVFB NCC

! c1 VWFB

p— 201 vB3 |ve2 |vB1
El P P
C1

]

»
P! 201 b
Ho1 f——
U/

Vs1 \

ane - HVIC b
HINZ Hoz —i@

VvS2 &

HIN3
VP1
com HO3 —{@

vs3 W
LIN1

Lo1f——— C3 \Y
LIN2 NY, —
LIN3

™LvIC Loz —*K}
FAULT O
ITRIP
Lo3 ——{I{ %
coMm oo

VOT

NN
<

| 5

A

]

Pt bk L e e e e e e (Nl‘ --------- L ES Vs 5

Bl 15 SR LK
Figure 15: Typical application circuit

#HIE 6: MIANIE ARG 1IC NWRBERE — A TR, DB IE R A RENE,  SAAT LR AT RERL
] RC ERGLZGERIN, 20U DR A 534 2T 5 A0 5% W B L R VB

Remark 6: The input drive is highly effective; a 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.

FVE 7. BMTHERNE VLR HVIC, HAEHin 7S CPU I ELIEARE, MANHZAE AR &
S O D L

Remark 7: 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.

ik 8: BB UM FIREES U, V. W i .

SilERBFROERAE
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Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

HVE 9: FO iRt Y, HAS SN — 2] 10kQ 1 Ehr ffH B4 2)+5V/3.3V HLi
Remark 9: 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.

/10 NBTIERIRY, AL B CIELNIRATRER .
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

B 11 RIPEREE RL. C5 (I R H HO UOEIE 1.5~2.0uS. W7 8] W] i bl 45 A1 42 (A [ 1fi 22 20
AL, @I R, CHIEENAZE, WAAMERM,
Remark 11: The time constant of protection lines R1 and C5 is recommended to be 1.5~2.0uS. 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.

R 12 PrA A A BR AT RE S IPM.
Remark 12: Position all capacitors as close to IPM as possible.

U 13: A TP, fEREEA S PENL Z [R5 MR v RRIIHE, HEFCE P&NL I [A1
#) 0.1~0.22uF [¥] MLCC {RAMJENL FH 2
Note 13: 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.

5 14: PN VNC 3 (9&16 D 7E IPM A & —iE, SMHBAE— VNC I FIE#:3] GND, 57—
S TSV IFRS

Remark 14: 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.

#50F 15: QiR i@ PCB & F B D2, #H(E 5 n] e 52 2 DhA Hh rE R g, HEFE
fal B R

Remark 15: 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.
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SMEEEERE Outline package drawing
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WA : 202505A

K 16.1: #HERFRERE

Figure 16.1: Schematic diagram of package size
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DIP25-DBC 4MFE B
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Figure 16.2: Schematic diagram of package size
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ABEI
1. BB T B A PR A B 7 i B & 2 O R A B ACRE, TR ATy 5, TR 5 A F
sk

2. JRISFIANE AR FAR, WA SERIE 5 2 " AR -
3. FEHLBR TR A ZOE I S LB B RV, 75 W M ALK m] SE
4. ARULIAS A FRAALEA T3 A K

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.

BERANX
EHIEREBEFRABRAT
AwHihk: FHARE EARTTIRYIE 99 5
. 132013

MAl: 86-432-64678411

1. 86-432-64665812

Mok 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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