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Intelligent Power Module

SPE30S60F-E

FZES¥ MAIN CHARACTERISTICS

600V/30A =FHANE eI,
Vces 600V
+lc 30A
+lcp 60A
A& APPLICATIONS
o UKFE RSN ¢ Refrigerator compressor
o TRELENL e Air-conditioning compressor
o [RINZFRAZLZS o Low power inverter
o TVZEDIHL e Industrial sewing machine
FE i

o NE IGBT RUMMHH, PE AW,

e 600V/30A —HISARSS, W E(KMFELEM-A#IEE 1GBT.

o IGBT Kzl SR NJESE, wok 600V HL P64k, MR E
TRy, g IV Ry, RS AR

o WFR(E T XN TAEE GII) iR A EM) HE YR R

o BINFE: A 3.3VE&SVHINGS, HHTAR.

FEATURES
e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/30A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.
¢ IGBT drive: enhanced input filtering, high-speed 600V level

%% Package]

DIP25-DBC
) (1)NC
Nc(2s) = -EE w e
& (3)vvFB
e E B [(4)vwFBe
] B o
B (7)wWP
. g
# (L0JUN
] 3
B (13)VN1
NU(20) = H;:E?N
nv(as) 5 i :
nwiis) £ ‘EF’ m 9‘ - ‘Ii{;}ffmocr
T ¥
PIN1-PIN25

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.

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

iT#2{5E. ORDER MESSAGE

AR
iT iR 5 Product information
Order number % 55 T &G i # % 5%
Halogen-Free-Tube Halogen-Free-Reel Marking Package Outline
2A01-0524 SPE30S60F-E N/A SPE30S60F-E DIP25-DBC A
2A01-0630 SPE30S60F-E N/A SPE30S60F-E DIP25-DBC B
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Fl‘&z'_(: 202508D JILIN SINO-MICROELECTRONICS C0O, LTD 1/19




n
@@ SPE30S60F-E

PR EE Module diagram

IGBT1 ' lP(24)
Vurs(2) ¢ Di1
]
B é > & U(23)
IGBT2 —
Vwrs(4) & Di2
i HVIC L J
Ur(5) o—3 NN 4 v(22)
> ¢
Vr(6) IGBT3 DI3
We(7) I
Vri1(8)
>—> & W(21)
Vne(9) IGBT4 ==
|
UN10)
Vn(11) S5— 5 NU(20)
IGBTS Di5
Wn(12)
Vni(13)
N L NV(19)
v
Fo(14) LviC GEiB r— r
CIN(15) < +
Vie(16) L nw(is)
Vot(17)

1. BN R 2 8
Fig 1: Internal circuit

NC(1) =2 sjne Neps) B {b w (1)ne
VUFB(2) (2)vuFs
VVFB(3) (3)VvFB
VWFB(4) (200 p(2a) (4)vwFB

UP(5) (s)up

VP(6) 3‘ (23)u uEs) 5 (6)VP

WP(7) (7)wp
VP1(8) (8)vP1
VNC(9) 3 (22)v vi2) E (9)VNC
UN(10) (10)JUN
VN(11) (11)VN
:‘:ﬁ:ig; — cow w5 o

(13)VN1
it = o i e
VNC(16) =B (19Nv  Nv(19) B {{} :16)\,,“
vOT(17) = (18Nw  nNw(is) 5 m (17)vor

T

2: BHRS| RR
Fig 2: Distribution of pin
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TR B R R
Pin Number Pin Names Pin Description
1 NC %ﬁg@
connectionless
U AH B BX ) Y T
2 VUFB . .
U-phase upper arm drive power terminal
e T 74 E Y
3 VVEB \% *HLﬁHIXEJJ_EEﬁiﬁﬁ¥ _
V phase upper arm drive power terminal
JE T 7 VJE
4 VWEB \Nﬁiﬁwwﬁﬁm¥ _
W phase upper arm drive power terminal
U A LB s 5\ 1
5 upP : . .
U-phase upper arm control signal input terminal
VA B G S T
6 VP . . .
V phase upper arm control signal input terminal
W RIS S 4\ 5
7 WP . . .
W phase upper arm control signal input terminal
5 | 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 . X .
V phase lower arm control signal input terminal
W AR PS5 o T
12 WN . . .
W phase lower arm control signal input terminal
13 VN1 el R T
Control power terminal
I B A A 3
14 Fo Fault output terminal
15 CIN FELIER DR ik A PR A 0 i
Short circuit protection trigger voltage detection terminal
Pl e GND 3
16 VNC Control power GND terminal
YEUFEE RO T v
17 VOT /mEﬁ(ﬂJi_Hﬂu”ﬂ%? '
Temperature detection output terminal
18 NW W HI T IGBT &5 Hi 1
W phase lower arm IGBT emitter terminal
19 NV V HFE IGBT KT
V phase lower arm IGBT emitter terminal
20 NU U #IFE IGBT K7
U phase lower arm IGBT emitter terminal
A Ll
21 " W AR T _
W phase output terminal
29 Y VA T
V phase output terminal
23 U U AR% o T
U phase output terminal
5 AR ER BRI A T
4 P . . .
Dc input terminal of inverter
25 NC oS

connectionless

A : 202508D

Bl 3 Bibks| MIThae e L&

Fig 3: Pin function
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BKHEMAE (Ti= 25°C, Ml ki )

Absolute Maximum Ratings

WAFER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

w5 A M WUEME Li¥A
Mark Project Condition Ratings Units
FAL Y HL MFHTF P-NU, NV, NW 2 &
Vce . 450 \Y
supply voltage It applies between p-nu, NV, and NW
IR (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 P
Vees LK 7;2%1“7}&11 Lk / 600 v
Collector to emitter voltage

l LR R Tc=25°C (Tc MWHATVEWE 4 20 A
- Collector current TC = 25°C (see Figure 4 for Tc test method)

. SEHRHI (WD Tc=25°C, k5 BE/NT 1ms 60 A
=er Collector current (peak) TC = 25°C, pulse width is less than 1ms

b AR DIFE Tc=25°C, B 29 W

¢ Collector power consumption TC = 25°C, single chip
éﬂfia LA 1
Tj o (R 1) ~40~+150 °C
Junction temperature (See note 1)

HFVE 1: IPM DIRGHBROKHUELSS RN 150°C(@FKHIRE Tc< 100°C). 4R, 8 THIfR IPM B81T7% 4, SRMNRET Tjav) <

125°C (@# i % 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).

#4134 Control Part

s i H M WUEME LA
Mark Project Condition Ratings Units
Vos AR R o) LR R R T UFB-U, VFB-V, WFB-W Z[f] 20 v

Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo o] PR R FHF VP1—VNC i 20 v
Control supply voltage Applied between VP1-VNC
AT UP, VP, WP, UN ,VN ,WN-VNCZ.
[IRANERELENES 1]
Vin N _ -0.5~VD+0.5 Vv
Input signal voltage Applied between UP, VP, WP, UN, VN,
WN-VNC
R Y R MHHT FO-Vnc ZIH
VFo ) -0.5~VD+0.5 \%
Fault output voltage Applied between FO-VNC
B A L LA FO i ¥R HLLE
IFo _ ) 1.5 mA
Fault output current FO terminal sink current value
SilillEREB I iRIABEEEE
H‘&z'_(: 202508D JILIN SINO-MICROELECTROMICS CO, LTD 4/19




n
@® SPE30S60F-E

hr =y ‘T‘T\|[ i AI. s R
RHRIRAABE ST CIN—Vae 2 [
Vsc Input voltage of current detection ) -0.5~VD+0.5 \%
. Applied between CIN-VNC
terminal
BANNRYG Total System
w5 B H 1 WUEME LiEDA
Mark Project Condition Ratings Units
FLUR R E AR B R Vb = Vo = 13.5 ~ 16.5V
V - R W
cerRen Power supply voltage _ Ti= 150°C, %EE _ﬂ'ﬂ.d\$ 2us 400 Y%
self-protection range (short circuit)| Ti = 150°C, no repetition, time is less than 2us
P IR TAE o MR &
Tc BREE R L AR iR -20°C<Tj £150°C -20 ~ +100 °C
Module working temperature
[aged=!
Tstg AT / -40 ~ +125 °C
Storage temperature
it 1E5ZU%60Hz, AC 143%h, FEAGIFIRER R 2 18]
Viso o Sine wave 60Hz, AC for 1 minute, between pin 1500 vrms
Insulation withstand voltage .
and heat sink
2HR
O O
1.7
= 7 |
D C a8
IGBT K /
o[ 1] .
o T o TR EMNR S
BT
Bl 4. 5eih To MHka
Fig 4: Case Temperature Measurement
#PH Thermal Resistance
w5 i H A BOME | HIE | BOKME | A
Mark Project Condition Min. Typ. Max. Unit
#AS IGBT Joff
Rth(-c)Q G 1 B L - - 16 | ccw
. Single IGBT element
Junction to case N —
. FRD
Rth(j-c)F thermal resistance h et - - 25 °CIW
Single FRD element
SilillEREB I iRIABEEEE 51
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HASHE (Tj=25°C, BRaARR-IRIHI)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAS# 4y Inverter Part

ie=) mH XA BME | AU | BORME | A
Mark Project Condition Min. Typ. Max. Unit

VD = VDB = 15V
N , - 1.85 2.4 \%
%EM&%?;ZETWIEW@%HEEE VIN = 5V, IC =30A, Tj= 25°C
Saturation voltage between
collector and emitter VD = VDB = 15V

VCE(sat)

VIN =5V, IC =30A, Tj=125°C

FWD IE[7 S8 H &

— - : _ oEo - 1.9 2.4
VF FWD forward voltage VIN=0V, 1C=-30A, Tj = 25°C \Y

- 1000 -

ton ns
- 380 -
tc(on) VCC =300V, VD = VDB = ns
t FERRFI] (3% 2) 15V, - 680 -
OFF Switching time (Note 2) IC =30A ns
. - 80 -
tc(oFF) VIN = 0V-5V, &M 3% ns
¢ - 190 -
rr ns
Eon JHHFE  Turn-on loss IC = 30A, VCC = 400V, VD - 3500 -
N = - - 0V— 5 - 580 - ud
Eoif KWrHFe  Turn-off loss =VDB=15V,Vin = ‘OV 5V, &
LSRR
£ HIAR B R SR AR LR
IcEs Collector to emitter leakage VCE=VCES Tj=25°C ) i & UA
current

V¥ 2: ton F torr BLHEIKEN IC NEBERIEIRIFIA],  tcon FH teorm /2 IGBT H &4 N4 & I IARIREN &4 T BT SR 1B o 14 J0
K 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%c100%Ic
trr
VcEe /\ Ic Ic A VcEe
——————— ey
% A L
VIN VIN
fon 2 4
tcon torF : &
VIN©ON) 10%Iic 90%ic  10%VCE 1006VCE gom 10%Ic
(@) JF (b) Kb

&l 5. JF<REISE X Fig 5: Switching Time Definition
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#H|# 4 Control Part

s T H s B/ME | AU | BORAE | B
Mark Project Condition Min. Typ. Max. Unit
Vo #iEs HIR Vb = 15V
Ip ) VP1-VNC - 0.38 1 mA
Vb Quiescent Current VIN = 5V
VoB #i A5 LR Voe = 15V |UFB - U, VFB -V,
IbB ] - 300 550 UuA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO it 10K
FH Ehr 5V
et - 4.6 - - \Y;
VFon F %Bﬂtﬂjtﬂt%% Vsc = 0V, FO pin is pulled up to
ault output voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.3 \Y
JELIH 1E v ik % R L
Vsc, TH+ Short circuit forward trigger Vb = 15V 0.445 | 048 | 0515 \4
threshold
LI £ e ik % B AL
Vsc,TH- Short circuit negative trigger Vo= 15V 0.2 04 ) v
threshold
UVbp fuh &% B8P Trigger level 9.0 10.0 11.0
NEVixa 1 s
UVoR BIRRERSPER SfrH T Reset level 10.0 1 12.0
Power undervoltage protection - - \
UVoep contro fili &% H°F Trigger level 9.0 10.0 11.0
UVDBR SALHF Reset level 10.0 1 12.0
122, e 3o e R
Teo ey S ik o m};. ) ) 65 ) uS
Fault output pulse width
v T JE B e L s R T UP,VP,WP,UN,VNWN| - 2.0 2.6
NON Turn on threshold voltage 1 VNCZ [H] v
v SR W B HL T Applied between UP, VP, WP, 1 1.4 -
NOFP) Turn-off threshold voltage UN, VN, WN and VNC
v R, & 3 Te=90C 2.63 2.77 2.91 v
ot
Temperature output, remark 3 Tc=25°C 0.88 1.13 1.39
3FIE = VB pE
OTt PUR TRV . LVICHE.E 100 120 140 C
Over temperature protection LVIC temperature
PURIERZSAb IR LVICIE i il FE
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD BRitHEFH
Reso pissp . 240 . ohm
Built-in limiting resistance

HE 3 HIREABILIRES, IPM ANRE E s8] IGBT Flji H 35 5 . 240 e 48 2 02 SR PR e (BN, A 42 1) 3
CBEAHL) 1 IPM. IPM (1) VOT % et th 265 2% 1 6,

Remark 3: When the temperature reaches the limit, the IPM cannot automatically turn off the IGBT and output a fault signal.
When the temperature exceeds the user-defined limit value, the controller (microcontroller) should be used to turn off the
IPM. Please refer to Figure 6 for the VOT output characteristic curve of IPM.

SillEREBIRIAERZ G
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3.5 P
| Z
//////
=5 |

2.5 /
Zi

Wi

Vor [V]

A
AN

0.5
10 20 30 40 50 60 70 80 90 100 110 120

Temperature [°C]

Kl 6.1: VOT it i 2k
Figure 6.1: VOT output voltage curve

IPMJEIC

iy W

& 6.2: VOT % ik

Figure 6.2:Vor output circuit

(1) AR D ReRS, 75 VOT 51 T4 5k Q BifH, JoN# OTP Thag: Afi#F VOT 5l
e (odEse), ] DU A BB IF LI AE, N RIS ILZh RE R B AS I LVIC TSR], &
FEASBEXS D30t Fy IR TR AR A RO

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

SillEREBIRIAERZ G
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(2) £ 3.3V HF HLAEIE P H1 8% L] VOT I, VOT % tH AR 2 LT PRy, T Akt 12 i H

JEHLE 3.3V, WUR ARG AR IS H A, A RCESE ] A VOT iyt 2 (B BB, — A, H T
RIS URGENESE (787 NS

(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.

HFEITEX%MH Recommended Operating Conditions

w5 i H A RME | BAUE | BRONE | A
Mark Project Condition Min. Typ. Max. Unit
EEMREENER BT P —NU, NV, NW ZJd]
Vcce ) 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
. . T VUFB — U, VVFB -V,
B R -
VWFB-W 2 Jf]
Vbs Upper arm control power ) - 15 - \Y
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ BB AN R, Tc<=100C
BEIX I ] o .
tdead ) Corresponding to the input of each 1 - - us
Dead time )
bridge arm, Tc<=100C
PWM i -20°C<Tc s+100°C
frwm - - 20 kHz
PWM frequency -20°C<Tj<+150°C
BN 5 kb B ON 1 - - us
PWM Minimum input signal pulse
) OFF 1 - - us
width
4hoH
Tj o - -20 - 125 C
Junction temperature
Vlid4EtE Mechanical properties
s 1 ROME | BRME | ROKME | AL
Project Condition Min. Typ. Max. Unit
ZIEHSE Installation torque ek R~F: M3 Screw size: M3 - 0.69 - N-m
Wil E Design flatness L7 Figure 7 -50 - +120 um
#HE weight - - 9 - g
SilillEREB I iRIABEEEE
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/
I
ey
!
l.
‘.
!
!
\
\

7. PRI E
Figure 7: Flatness detection position

MR Application Guide
WERAE NIES  Enhanced input filtering

Wl SR R R AR BES 28 HVIC A SRR i) A fan LB K e ) — BOME S A BT BB RBR AR U H0AE 5 A
ARKR, W 8 AR 9 &2k i ALy NI AR AT 9 Yy N S A 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.

P )
t -

trm

I
- — e L

:

—

Eg.l:
Eg.l

i |tF|L,L\J —I . fii trm
ittt ‘| Ha

Eg.2:
Eg.2

Kl 8: sty N gD 9: MR A DEL
Figure 8: Typical input filtering Figure 9: Enhanced input filtering
SilillEREB I iRIABEEEE
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3 ThRert F B Timing diagram of protection function

BNES

CRIFEBEAS

UVDr

ERE —‘7

¥

SR ¥ | \ !M\ o ‘; \ Jt

HEEHES i

10: RERI I I (M)

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

al: EHE B ik EARIRERE S, £ T —DNRIEE SHPATINX L G 30817
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:
a5:
a5:
ab:
ab:
ar:
ar:

IEHIZATIGBT JF Ik i .

Normal operation: IGBT turns on and loads current.
KA AL (UVDL)

Undervoltage detection point (UVDt).
NERMART 4GS, IGBT # £ KHIRE.

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

Fault output is on.

RIEME (UVDr).,

Undervoltage recovery (UVDr).

IEHIBAT IGBT Il IE Nk s

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

SillEREBIRIAERZ G
ﬁ&z'g: 202508D JILIN SINO-MICROELECTRONICS ©O, LTD
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wwr [ LT LT LI LT L

YRR 4 A { B

_Uvoer A__X____
HE KR JE / L UVbar— mi_‘/

| - 5
|’/\ F' Y \
Ak ] | \ | \ \
o P RO S8R,

i 11
R THISERS:

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

bl: MFEHE BTt izl s EABIRERE S, £ A RIEE SRPATINZ LK H 3hie 17 .
b1l: 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 : IEHIZT: IGBT Sl I I i

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

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBY).

b4 : ANEHNRH 4GS, IGBT #2&KHIRA.

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

b5 : KRIEHE (UVDBr).

b5: Undervoltage recovery (UVDBr).

b6 : IEHIE1T: IGBT Sl hnk i gk Hint -

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

SillEREBIRIAERZ G
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cl:
cl:
c2:
c2:
c3:
c3:
c4 .
c4:
c5:
c5:
c6:
c6:
c7:
c7:
c8:
c8:

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

IEH# 1217 IGB

AL PN

S RN BT &0

IGETHI P2 5 42

fa) sl

iy

A3 T L LT R o

S ORI AR

T AR

T
rsa
L
(28| 3R 0
AY
7 & 4
[
\J
£ 8 //\
T
SCE % ﬁ/\
[
CRIM v i
[f

LI

B 12: JEEg R PR CLUEE TR
(E LA I L PR

(Connected via external shunt resistor)

Normal operation: IGBT conducting current.
FLES B IR A I (CIN Al A 48D

Short-circuit current detection (CIN trigger).
IGBT [ 154 5 il 55 .
IGBT gate is forcibly turned off. c4: IGBT is turned off.

IGBT <M.
IGBT is turned

off.

AR R N R T ARIZ AT W A A5 5 Ak 98 ¢ Tro=65us.

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

EINL”  IGBT K.
Input "L": IGBT is off.
foN “H™: IGBT JTil, {HAHFEESERMIE, IGBT AT,

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

IGBT <M.
IGBT is turned

A : 202508D

off.

SiillERB I RINERLE
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BMAAHEORER  Input/output interface circuit

_?‘ 5V line

g 10k02 IPM
S Up Ve, We, Uy, Vi, Wy
MCU VV\I—T » I>
—=0 LI L Fo

A 1

3 1
i‘ Vie(Logic)

13: HEFFH MCU iy N tH B 1 HLi
Figure 13: Recommended MCU input and output interface circuit

FVE 4 BT PWM B2 7 ORI SERR R FL S O BT S BRI BT, RC AT RES A &L .
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 N EFARMER) CMOS B LSTTL %t AHUCHC »
Note 5: The logic input must match the standard CMOS or LSTTL output.

SR EBHEELZR  Shunt resistor wiring

IPM
AR <10nH (BEHF—H£5=3m.
E=10um+ $£=17mfiRAM LB
VNC NV [ Ommm— /s
NW i Om—. .
Fithit w
EIE SR
ZEMEEREE

14: 550K H BHAR AV R

Figure 14: Precautions for bypass resistance wiring
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MWMAIN B E  Typical application circuit diagram

El
C1
nl ZD1 1VUFB
L8
)=+ E1 VVFB NCe
! c1 VWFB
Bl VB3 |VB2 |VB1
Tl'; ZD1
/= P P
Cl
L]
Bl ZD1
Lt

]
HO1 f———— @
vs1 Ue

=i mne - HVIC b

VP HINZ HO2 —{@ , / M
VS2 s 4

WP HIN3

VP1L VPL /

iVNC coM HO3 —ig

VS3 W
IVN . Lo1 —{K}_ C3 VDC
|

NoW

—_— ZZZZ7TZ
LIN2 NU, .
WN
LIN3
VN1
WOLVIC e
N Jiv . EQ NV,
<’l W EAULT —O——4¢
gl R3
= ==C2
CIN ITRIP
sV LO3 ——{F %
VNG COM NW r—e

\ C7i {ii ¥VOT — D
I M

R1

il e e N >

B 15 SR LK
Figure 15: Typical application circuit

U 6: MANIRENEARG 1IC NWEBERCE — AN TR B IR R AR RENE, AT BB AT RERL
L RC ZABZLERIN, AU DR ANAS 5 I8 BT 5 A5G W7 B 1 FEL S Y

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. BITEIRNE VL HVIC, Mgt 7S CPU I ELEAHE, MG ZAEFDREA K
AR B FLEK

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.

F#ik 8: HASHLER UM ELIEIERES| Uy V. W .

sl e B S RiRInEIRE LS
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Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

HIE9: FO RIMMIFREHY, HAF S L@ — 2] 10kQ 1) Ehr A PH B+ 2)+5V/3.3V HJE.
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.

5 10: AP IERGRY, AL By CELRURTTRERL.
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

& 11: fRIPLRE% R1. C5 R[] B BOREUTE 1.5~2uS. KW ] v] REBE & A & AN [ i 2 /b F
Al @I RL. ChIL#R/NAZE, iREAMEHAL

Remark 11: The time constant of protection lines R1 and C5 is recommended to be 1.5~2uS. 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.

12 A A AL B R T REISELT IPM.,
Remark 12: Position all capacitors as close to IPM as possible.

U 13: N TP TR, RS PENL LRI 51 AN R AT RE M)A, HEFLE P&NL Jii 1 [A] N
#) 0.1~0.22uF ff] MLCC {EAMIEN: L% -
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.

£ 14: IS VNC 3 (9&16 D 7E IPM A CERAE i, SMBAE— VNC i i%8:3] GND, 51—
S T AU VE TR

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.

#7E 15: WA PCB & poE 2 D) ZeHh, 655 nl e 22 DI R g, HEFE
f8 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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SR Outline package drawing
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Figure 16.1: Schematic diagram of package size
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DIP25-DBC #4ME B
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Figure 16.2: Schematic diagram of package size
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ABEI

1 SRR T B A PR A W 7 s B - N B ANEE B AR, TRy 5, AT RE 5 4
7

2. JERITEANE AT AR, WA SERE 5 A 7 AR .

3. (EHLBR TN EE I aR A (LA O RBUE A, 75 W 2 AL ] SR

4. RULWIAS WA A AL A T3 S R -

al

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

EHERB FRBBRAT
AL FARE SR TR 99 5
i 4. 132013

MHl: 86-432-64678411

fEH: 86-432-64665812

M3k 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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