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Intelligent Power Module

SPEO6S60F-A

FEL % MAIN CHARACTERISTICS

600V/6A IGBT =FHEME REThEAR
VCES 600V
tle 6A
+lcp 12A
Ri& APPLICATIONS
o VKA  Refrigerator
o JHIEANL e Lampblack machine
R

o NE IGBT RUMMHIH, PHE AR,

e 600V/6A —AHIARZE, W EKMFEIIEM-AH#IEE IGBT.

o IGBT Ixzlj: HsmAlm AJEE, MBS, =ik 600V
e, PR EGYT, EEE G R

o WFR(E T XN THE GIit) M VPL HJFERIE .

o BINFE: A 3.3VE&SVHINGS, HHTAR.

(] /m}}}:m{)ﬂ :

FEATURES
e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/6A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.
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¢ IGBT drive: enhanced input filtering, interlocking of upper and lower arms, high-speed 600V level
conversion, power supply undervoltage protection, short circuit (overcurrent) protection.

¢ 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: negative temperature coefficient thermistor detection output and IC internal

detection output.

iT #1252, ORDER MESSAGE

7 5 & B Product information
TR B e RARH | L | gy oy | WEME | EWEE
Order number i Halogen-Free , Temperature | Pin
Halogen-Free-Tube Marking Package
-Reel output Length
Gips
2A01-0467-16 SPEO6S60F-A N/A SPEO6S60F-A | DIP25-FP NTC normal
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SPEO6S60F-A

e
2A01-0550-16 SPEO6S60F-A N/A SPEO6S60F-A | DIP25-FP IC £E5K ntl)%rrj:hal
5
2A01-0536-16 SPEO6S60F-A N/A SPEO6S60F-A | DIP25-FP NTC :hift
PR EE Module diagram
NC (1) ® (25) NC
VUBF (2)
L
VVBF (3) l‘ IGBT1 (4P
VWBF (4) l
% ® 23)U
IGBT2
HINu (5) S
HINv (6) l ® 2oV
HINw (7) IGBT3 03
—
VP (8) ®
GND (9) - nHw
XA IC
LINu (10)
LINv (11) IGBT4
LINw (12) l\ﬂ
IGB) ® (20) NU
VN (13)
N %
FO (14) . ® (19) NV
IGBT6
CIN (15) ) 06
GND (16) —i\'ﬂ
Vor (17) ¢ ? ceNw
1 A P R i
Fig 1: Internal circuit
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NC (1) U [ (23NC NCE2s) g O U O (1) NC
VUFB(2) " IHVUFB
VVEBR(3) (AVVER
VWEB(4) s [ | 4p P24y | (4VWEB

o= Bow e [ = o
WR(T) T —mn (/WP

VPLE) (BJVF1

v.\'crra} — [ B v vaz ] — :e}w-'c

UN(10) T o (loUN

VHN1L) q 9 (L1WN

Mg e [ B eow o wen f | — (oW

NC(13) T o (13)NC

PO B (20NU  NURO) F —o (1F

- 3 _’.' = J
B S——" | 5 o vas) £ O O 7 o
VOT(17) B—f ﬂ\ [ A (ENwW  NWB B ﬂ —f (17WVOoT
JEEE TR
2: YT AR A
Fig 2: Distribution of pin
TR B R B AR
Pin Number | Pin Names Pin Description
PRI
1 NC connectionless
U-phase upper arm drive power terminal
2 VVEB VAT E ) R IR T
V phase upper arm drive power terminal
. VWEB WA B B L T
W phase upper arm drive power terminal
c Up U FI EERRE AR T
U-phase upper arm control signal input terminal
. vp V BRI SRR T
V phase upper arm control signal input terminal
. WP W EETERIE S AT T
W phase upper arm control signal input terminal
2 1] PV i 1
8 VPl Control power terminal
9 VNG FEHI YR GND i1
Control power GND terminal
10 UN U T A RIE S AT T
U-phase lower arm control signal input terminal
1 N VR BRI SR T
V phase lower arm control signal input terminal
1 WN W AR ST T
W phase lower arm control signal input terminal
o
13 NC connectionless
i B Ay H 1
14 FO Fault output terminal
15 CIN R T il % P TR RIS 1
Short circuit protection trigger voltage detection terminal
SilililEREBFRINERLE
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SPEO6S60F-A

FEHI YR GND i §-
16 VNC Control power GND terminal
17 VoT HERWRERT
Temperature detection output terminal
" W W B IGBT RAT &
W phase lower arm IGBT emitter terminal
10 NV V HNE IGBT KT
V phase lower arm IGBT emitter terminal
20 NU U MTH IGBT R tiimr
U phase lower arm IGBT emitter terminal
o1 W W TR
W phase output terminal
0 v vV R T
V phase output terminal
3 U U FER T
U phase output terminal
” 5 AR EL U NI T
Dc input terminal of inverter
PRCEA
25 NC connectionless

K 3. BRHGHIThRE E SR

BAHEME (Ti= 25°C, %45 mkin )

Absolute Maximum Ratings

ATy Inverter Part

Fig 3: Pin function

(Tj= 25°C, Unless otherwise Specified)

R T H 1 BE (A L2
Mark Project Condition Ratings Units
vV HL Y L BT P-NU, NV, NW 2 ] 450 v

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

N A~VELY
VCC(S Suﬁﬁﬁfﬁa(e‘jﬁﬁ;m BT P-NU, NV, NW & 500 v
urge) Py sur?]e) 9 It applies between p-nu, NV, and NW
R PP - S M 1) L
. /
Vees Collector to emitter voltage 600 v
N . — o w‘l'\“ Ay = ol 1 I
.\ A TTé_ ;gg (Tc ;}_Jﬁtﬁﬁm 4) 3 .
= Collector current - (see Figure 4 for Tc test
method)

. SRR (WD Tc=25°C, Wkih3ifE/NT 1ms 12 A
=P Collector current (peak) | TC = 25°C, pulse width is less than 1ms

b SRR ThHE Tc=25°C, HfhH 23 W

c Collector power consumption TC = 25°C, single chip
: ghi (W& 1) .
Tl Junction temperature (See note 1) ~40-+150 c

#ik 1: IPM DG RORBUE 4SRN 150°C(@KIRE Tes 100°C). 2A10, 09 THifR IPM 124744, SHEMIRET Tj(av)

125°C (@K1 /E 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 to Tj(av) < 125°C (@surface

temperature Tc < 100°C).

JRA<: 2022068
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¥#HI#4 Control Part

g A oA BUEE LA
Mark Project Condition Ratings Units
N+ UFB - U, VFB-V, WFB-W
VDB R s P ] 20 v
Upper arm control supply voltage| Applied between UFB-U, VFB-V,
WFB-W
VD P LY L BT VPL-VNC 2 20 vV
Control supply voltage Applied between VP1-VNC
e MNAT UP, VP, WP, UN ,VN ,WN-VNC [d]
A == ’ ’ ’ ’ ’
VIN n iﬁi]s\l i;\%i e Applied between UP, VP, WP, UN, VN,  |-0.5~VD+0.5 \Y
Putsig g WN-VNC
i B L R R T FO —Vne ZIH
VF -U.o~ .
© Fault output voltage Applied between FO-VNC 0.5-VD+0.5 v
O Ml LR FO Ui FIRN LI Ls A
Fault output current FO terminal sink current value )
VR AT S e " .
EE/)ILT/JU\U‘LﬂﬁEHU)\EBE . &Fﬁﬂ: CIN _ VNC Z]m
VSC Input voltage of current detection . -0.5~VD+0.5 \%
termi Applied between CIN-VNC
erminal
BARY Total System
=) H A BUEE L2
Mark Project Condition Ratings Units
L YR L s B ORI R R Vb =Vpe = 13.5~ 16.5V
VCC(PROT) Power supply voltage TJ: 150°C, %EE,' 'HﬂLIEﬂ./J\f 2us 400 y
self-protection range (short | Tj=150°C, no repetition, time is less
circuit) than 2us
=] A 2= A E B
Tc BRERIER TAR 5% i -20°C<Tj <150°C 20~+100 | °C
Module working temperature
n.% vE
Tstg AT / 40~ +125 | °C
Storage temperature
1E3%£60Hz, AC 1438, 1E4 BIFI R
Viso “a  & Jr 2 18] 1500 Vvrm
Insulation withstand voltage Sine wave 60Hz, AC for 1 minute, S
between pin and heat sink
SilililEREBFRINERLE
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¥z IR

o JI T I TAAAAAAAAAANT
O O

~ i |
> C
PRk /
Imo[1] X
O T O HTC?&E@U&,\\
Il OO UUl
BT
B 4. 52 To Mk
Fig 4: Case Temperature Measurement
#FH Thermal Resistance
R T H A RAME | M | RORME | A
Mark Project Condition Min. Typ. Max. Unit
A IGBT Joff
Rth(j-c)Q &5 R B Fe I FARE . - - 5.2 °C/W
. Single IGBT element
Junction to case T —
Rth(j-c)F thermal resistance A~ FRD et - - 6.2 °C/W
Single FRD element
B (Tj=25°C, FRaARRETR W)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
A # 4> Inverter Part
05 HH XA wAME | A | BRORME | A
Mark Project Condition Min. Typ. Max. Unit
£ HHR 5 RS A T A Vb = Vpg = 15V - 1.7 2.2
%E V|N = 5V, |c :6A, Tj: 25°C v
Ve Saturation voltage Ve = Vor = 15V
between collector and D= VbB = - 1.9 - v
emitter Vin =5V, IC =6A, Tj= 125°C
FWD IiE[q] 3l HL % _ _ C_ oro 1.4 2.2
Ve FWD forward voltage Vin=0V, le =-6A, T] = 25°C v
ton - 620 - nS
toion) ‘ Ve =400V, Vp = Vo = - 130 - nS
. TFORESIE] (3E 2) 15V, 220 S
OFF Switching time (Note 2) e =6A - -
te(or) \ \ - 90 - nS
Vin = OV-5V, &M 6135
trr - 130 - nsS
Eon JFiE#4E Turn-onloss| lc=6A, Vcc =400V, Vp= - 170 -
Vpe= 15V, L=5001H, Tj=
Eoff SWiiEE Tumn-off loss| 25°C J . 70 ) uJ
SililERBIFRIAEREEE
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£ FOAR B R S W e FLIAL Vce=Vees  Tj= 25°C - - 75 UA
| - )
] Raacecurent | VeesVees TE12sC | - | - | 1 | mA

#IE 2: ton M torr CLIEINED IC P EIERIAEIRIN [A].  tcon A1 teorm & IGBT [ S A A4 R T IR BN 26 A T BT SR ] 1 L
Kl 5.

Note 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%lc 100%ic
_'i’._ j—
Vce /\ Ic Ic A Vce
R / ~—
VIN VIN
“Ton a8 >
tcon torF . ]
VINON) 10%lc 90%lc  10%VCE 10%VCE R 10%lc
(@) JF & (b) KT

B 5: JFRISA)E X
Fig 5: Switching Time Definition

41343 Control Part

s T H XA BME | AU | BORAE | B
Mark Project Condition Min. | Typ. | Max. | Unit
VD A IR VD = 15V
ID TR VP1-VNC - o7 | 1 | ma
VD Quiescent Current VIN =5V
UFB - U, VFB -
VDB A HLi VDB =15V '
IDB 3 s v, - | 800 | 1100 | uA
VDB Quiescent Current VIN = 5V
WFB - W
Vsc =0V, FO Jifiiliid 10K
HLFH 4y 5V
VEon AL A PR Vsc =0V, FO pinis pulled| 4.6 - - \Y
Fault output voltage up to 5V through 10K
resistor
VoL Vsc =1V, lro=1.5mA - - 0.3 \Y
Ve TH Lt 1 1) i A B
+ Short circuit forward trigger Vp = 15V 037 | 047 | 0.65 \%
threshold
Vse TH JREL B 7 1) ik A AR 1L
K Short circuit negative trigger Vo= 15V 0.2 0.4 - v
threshold
UVop SN UNER TS Ak il fih % B°F Trigger level | 10.3 | 11.4 | 125 \Y
SililERBIFRIAEREEE
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SPEO6S60F-A

UVor Power undervoltage ST Resetlevel | 108 | 119 | 13
UVDBD protection contro f R WF Trigger level | 9.0 | 10.0 | 11.0
UVDBR AT Resetlevel | 100 | 11.0 | 12.8
W REARAT R E T
Ron,FLT Fault low effective I=1.5mA 50 100 ohm
impedance
WAL A S Bk v B
Tro Fault output pulse width 40 us
LN RS SORinA 1]
tFIL,IN (UP/VP/WP, UN/VN/WN) Vn=0V &5V 200 350 500 nS
Input signal filtering time
CIN i N AF g1 i ]
. . o - = - 400 - S
(CINMIN =1 oy input signal filtering time| Yin=0Vor5VVew =5V :
TF A BAAE F IV R
VIN(ON) Turn on threshold voltage | UP,VPWP,UNVNWN A1l ~ | 22 | 2°
VNCX [H] Vv
S KA Applied between UP, VP,
VIN(OFF) Turn-off threshold voltage WP, UN, VN, WN and 038 1.3
VNC
B A (P LVIC R i P Tc=90C 263 | 277 | 291
LRI TiD) 0.88 | 1.13 | 1.39
VOT Temperature output ((Internal . \%
. Tc=25TC
LVIC integrated temperature
detection products)
IR CAE NTC ) Tc=90°C 153 | 1.59 | 1.65
VOT Temperature output (products . 415 | 417 | 4.19 \%
. o Tc=25C
with NTC inside)
= fi14 TR -
F BSD forward voltage F=10mA Including
voltage
BSDFR it H B 180 | 225 | 280
= = h
Reso BSD current limiting resistor VF1=4V, VF2=5V onm
W NTC -HPHHFME Internal NTC-thermal resistance characteristics
s T H XA sAME | BE | RKE AL
Mark Project Condition Min. Typ. Max. Unit
RNTC AL EH TNTC =25°C 97 100 103 Kohm
Thermistor TNTC =125°C 3.25 3.46 3.69 Kohm
IREJEH temperature range -40 - +125 °C
SilililEREBFRINERLE
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5.000

4.000

3.000

YOT(Y)

2.000

1000

0.000
-40 -20 o 20 40 60 BO 100 120 140

TCC)

—+—\Vmin

Vnor —&— Vmax

K] 6: VOT %t Ha & i 26 (P B33 NTC 197~ i)

Figure 6: VOT output voltage curve(products with NTC inside)
#7E 3: AEE NTC I IPM = R EA T RA DhEe, F VOT fthfrtt ik 2% E 6, & 6 iz 2L 20K Lhi HifH 3 5V 1)
AL
Note 3: the IPM product of inner sealed NTC has the function of over temperature protection. Please refer to figure 5 for its
VOT output characteristic curve. Figure 5 curve is the test result of 20K pull-up resistance to 5V.

a

3.5 7/
3 i
gt
. ’s . // % +5°C
5 L] %

/%/
1.5 /
| i

1 /

0.5

\
/
-
-
=)
1)

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

7. VOT % il i IR 2R (P98 LVIC B il B AL 7™ D)
Figure 7: VOT output voltage curve(Internal LVIC integrated temperature detection products)
HUE 4. AFEERBNEESE MRS .
Note 4: please refer to the product part number for different temperature coefficient curves.
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IPMNEIC

RIS

Vref

AAA

Kl 8: VOT %t i
Figure 8: :Votoutput circuit

(1) fE AR I ThRERS , 1EHE Bk Q 1) VOT 51, &N OTP Thfig, wn Al A B s L)
e, fRFFVOT BIIIHTHF CLiERD. R0 VOT Wl #fE, (HASHHERIK.
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)7F 3.3V H A WL R 28 LAEF VOT I, VOT %t v i ik $a i rRL g L F IR b T i e
N 3.3V. WIRRGE MRS H R, A UCi AR b 25 h] A VOT far th 2 1A 48, FH TPy
RIS URENE 27 N8
(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 ITIEEMH Recommended Operating Conditions

w5 i H A B/ME | BAUE | BOKME | B
Mark Project Condition Min. Typ. Max. Unit
, FHF P —NU, NV, NW 2 [f]

CEREL SRS .
Vce Applied between P — NU, NV, 0 300 400 Y

voltage

NW
VD P eI L FHF VP1-VNC Z[H] ) 15 ) v
Control supply voltage | Applied between VP1-VNC
SilililEREBFRINERLE
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R S FF VUFB — U, VVFB -V,
J:)E!F st »‘“ s " ‘ ’
SEITER NS VWEBW i
VDS Upper arm control power _ - 15 - \Y
Applied between VUFB-U,
supply voltage
VVFB-V, VWFB-W
‘ T AT R, Te<=100°C
BE X I i) PRI VKT, Toes
tdead ) Corresponding to the input of 1 - - us
Dead time . o
each bridge arm, Tc<=100"C
PWM i -20°C<Tc =+100°C
fPWM ns -='¢ : ; ] 20 KHz
PWM frequency -20°C<Tj<+150°C
/NN 5 Bk 5 5 ON 0.7 - - us
PWM Minimum input signal
. OFF 0.7 - - us
pulse width
]
Tj S i 20 . 125 | «©
Junction temperature
MU Mechanical properties
A XA BMA | BRME | ROKME | B
Project Condition Min. Typ. Max. Unit
RS Installation torque | #2224T ~}: M3 Screw size: M3 - 0.69 - N-m
Wit-FHE Design flatness K9  Figure 9 -50 - +120 um
#HE weight - - 7 - g

N F+ERE Application Guide

JRA<: 2022068

o [0 0 0000nnnonnnng

0 ' I

s

-l

9: -l AL B

Figure 9: Flatness detection position
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WERA NES  Enhanced input filtering

HE R AN PE AR RES DL HVIC A AR ER AR i N F L it ) — S50k B A B T DB R AR g 305 5
EfKR, AR 10 FHE 11 2 25 i R N IR A0 5 A A N DB IR AR TR I

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 10 and 11 below are the classic input filter and enhanced input filter demonstration
diagram.

Eg.l
Eg.lt

Eg.2:
Eg.2

L
| |
—

Kl 10: a7l A\ gD P11 SRR A DR
FigurelO: Typical input filtering Figure Figure1l: Enhanced input filtering

{4 zheERTFFE Timing diagram of protection function

vV a2

a
1
ShER S J

\

HEEHES

12: RELRAP I (R A)

Figure 12: Timing diagram of undervoltage protection (low side)

_ow _X_ WO . o
BEEE / At ST $V£

al: YL BT iz ETPRIRIEE AL 72N — DRIEAE SR PHATITZ 2885 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 Itk fiii.

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

a3: KR A (UVDY).

a3: Undervoltage detection point (UVDt).

ad: NEMANRT 4155, IGBT £ KPR .

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

SililERBIFRIAEREEE
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ab: HfEH T .

ab: Fault output is on.

a6: KJEMKE (UVDr).

a6: Undervoltage recovery (UVDr).

a7: IEHIZAT: IGBT ‘Sl IFhnak i

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

z
L

- | LT L L L

0t i BR R A i [ f
o LR s 2 {r i S

UVoer i/
" TR ) T O [ E_
LERT NS Ubber— e — —
d

',/t\g :j' A =
iR l' U L

oy FELF R A S 4D @

R THISERS

Bl 13: KIEGRIE P (i)
Figure 13: Timing diagram of undervoltage protection (high side)

bl: HERE BT S ETPRIRIEWRE 5, 72— D RIEAE ST AT 2284 5 shisdT.
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 : IEHIZAT: IGBT ‘Ful I fnak s it -

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

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBY).

b4 : RNEMANRM LGS, IGBT #EKMIRE.

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

b5 : RIEMKE (UVDBI).

b5: Undervoltage recovery (UVDBY).

b6 : I IZAT: IGBT ‘il fnak S s ift -

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

SililERBIFRIAEREEE
ﬁ&z'g: 202206B JILIN SING-MICROELECTRONICS ©O, LTD 13/20




n
@@ SPEO6S60F-A

IR MPE R A
] 2l @
/7 A {
LU
ik A '
3 wik B i
AY
IGBTH -2 &5 f
fa) sl
\J
EOHMEER B [/\
G I L R P /\’-\
G
St RS S
y44

Bl 14: B AT ) TE (&S TR
(i I AN 73-IAt HL BE )
Figure 14: Timing diagram of short-circuit current protection (only suitable for low side)
(Connected via external shunt resistor)

cl: IEWIE1T: IGBT F##IM.

c1: Normal operation: IGBT conducting current.

c2: FEF I (CIN fil & #%).

¢2: Short-circuit current detection (CIN trigger).

c3: IGBT [ JAKA s fil] 5 .

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

c4 : IGBT XM,

c4: IGBT is turned off.

c5: bRk i E N a8 T 4RI AT A S T B Bk vE B2 2 AR FL Y 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: HN“L” : IGBT %]

c6: Input "L": IGBT is off.

c7: N\ “H™ IGBT JTil, (H2HfE S ERH WA, IGBT AN,

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

¢8: IGBT is turned off.

SililERBIFRIAEREEE
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BMAAHEORER  Input/output interface circuit

+5V <LVIC>
VCCL
(\—
10k Q
R1 VEO IFO E

MPU (T\w &

T ° coM T
v

Voo UV
oc
(OH)

15: HEFEM MCU i N 4 1 H %
Figure 15: Recommended MCU input and output interface circuit

#VE 5: BT PWM 2 77 ORI SE R R FL S ) BT A BRI BT, RC EAEAT RES A &AL .
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.

FVE 6: W N ZAARHER CMOS B LSTTL far i AHULAC .
Note 6: The logic input must match the standard CMOS or LSTTL output.

SAIRHFHEEL  Shunt resistor wiring

IPM
TR <10nH (BHF—£5=3m.
E=10um+ $=17mfiFAA LB,
VNC NV [ Ommm— /s
Fihe b \
EIE SR
ZEMEEREE

16: 55 % AL PR 2 E R ST
Figure 16: Precautions for bypass resistance wiring

AN BB Typical application circuit diagram

SililERBIFRIAEREEE
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Figure 17: Typical application circuit
BT MARSIEAE G 1IC NEERA A SkQULAME) N AR RAREIE, AL
BRI RERL: M RC EMALZRERIN, Z0UAf ORI AE 5 1K BITT 5 MG W 9 8 F e Y
Note 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.

0 8: T HIHNE TR HVIC, HiEhlhm 7l 5 CPU i1 EEME, AT EEFD AL &
AR B L

Note 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.
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#VE 9. HZS BRI FLEERE Uy V. W
Note 9 The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

#VE 10: FO ZIPOTEREL, HAF S MIEE — N2 10kQ ) LA EH72+5V/3.3V R .
Note 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.

1 B IERIRY, AL By CIHELLRIS TR
Note 11: To prevent false protection, the A, B, and C wiring should be as short as possible.

#VE 12: (R4S R1. C5 RN ] HUE BORAIE 1~2uS. vy (8] 7T G BEAE Af 2k F AN [T 222047 24
. I R1. CELFNEZE, TEAMAR,

Note 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.

#VE 13: prA AR AL E R T RERSEIR IPM.
Note 13: Position all capacitors as close to IPM as possible.

FVE 14: N TRIIERE AT, RERA S PANL Z I 51 L RS AT RERI L, HEFEAE P&NL S5~ [A] N
£)0.1~0.22uF f] MLCC {EAMIE N L% o
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.

#VE 15: WA VNC i (9&16 Ji) 7E IPM W L fE i, AMBAE— VNC i 7183 GND, J—
Ui VP

Note 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.

£ 16: QARSI @S PCB E W R R D)2 M, 515 5] RS2 3 D Z M R K52, HESF
fd 5 R RE

Note 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.
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SR Outline package drawing

DIP25-FP  CERIKZ: HHD
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Figure 18: Schematic diagram of package size (Pin Length:
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Figure 18: Schematic diagram of package size (Pin Length: short)
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1. MR T ety A R A &) 7 b A 5 2 9 LA AN A AR, JE1Rmiim oy 5K, T B S A E
7

2. JKITEIANE AT AR, WA BERE S A7 AR .
- FEHBRVCTHI TEA EER  aR RLE  RBUE A, R AL W] EE
4. KU WA A AL A 53 S R -

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.

BKARERRN
EHERBFRBBRAR
AFbE: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£¥: 86-432-64665812

Pk 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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