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Intelligent Power Module

SPE20S60F-E

FES¥ MAIN CHARACTERISTICS

600V/20A =AH4HrE R TR
Vces 600V
tlc 20A
+lcp 40A
A& APPLICATIONS
o UKFEELEHL o Refrigerator compressor
o LS e Air-conditioning compressor
o (RI)ZAG AR e Low power inverter
o TVEEZIHL e Industrial sewing machine
Pt

o N IGBT RATHREIH, WE A% HE.
e 600V/20A —AHIARSS, WE(KIFEILIEM-AEIEE 1IGBT.
o IGBT IKzly: IumZm A\ JEN:, =ik 600V HL P
Felfe, MPEREGRYT, M G Ay, IR
o WFE(ES: XN TAEEE GI) « iAo H IR R R S .
o HINBEL: A 3.3VE&SVHIANGES, EHFAR.

FEATURES
e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/20A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.

#3%: Package

PIN1-PIN25

o 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.

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

1T H¢{E 5. ORDER MESSAGE

. 7= & {& B Product information
iT % B S A - : :
Order numbel’ %g-%% %lil‘-g)ﬁ'ﬂ? I] ﬁ ﬁ %
Halogen-Free-Tube | Halogen-Free-Reel Marking Package
2A01-0629 SPE20S60F-E N/A SPE20S60F-E DIP25-DBC
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HBHREE Module diagram

l P(24)

— IGBT1 -
§ I

Vvre(3) A

U(23)

é IGBT2 ==
Vwrs(4) Di2
é HVIC S
Ur(5) o S L V(22)
Ve(6) IGBT3 DI3
We(7) I
Vpr1(8)
S W(21)
Vne(9) IGBT4 =
(S
Un(10)
Va(11) N\ L NU(20)
N
IGBTS Di5
Wn(12)
Vn1(13)
N L NV(19)
Bopi) i IGBT6 T
CIN(15) |
Vnc(16) L NW(18)

Vot(17)

\\%

A\

A\

U

K1 BN R R R
Fig 1: Internal circuit
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Fig 2: Distribution of pin
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TR B TR ek
Pin Number Pin Names Pin Description
1 NC %1@%
connectionless
U AH L8 3R i 1
2 VUFB . .
U-phase upper arm drive power terminal
B T 7h B Y g
3 VVFB VWLﬁ%QQﬁw¥ _
V phase upper arm drive power terminal
B I 7o G
4 VWEB \NWLﬁ%QQﬁw% _
W phase upper arm drive power terminal
U AH BB FEHE S
5 UP . . .
U-phase upper arm control signal input terminal
VA BB EE S
6 VP . . .
V phase upper arm control signal input terminal
W AH B S S AT
7 WP . . .
W phase upper arm control signal input terminal
8 VPL &%%ﬁ%%_
Control power terminal
il JE GND i 7
o VNC Control power GND terminal
U A N EHME ST
10 UN . . .
U-phase lower arm control signal input terminal
VAR N ST
11 VN . . .
V phase lower arm control signal input terminal
W AH T B P S 4 A T
12 WN . . .
W phase lower arm control signal input terminal
13 VNI PRI T
Control power terminal
A B i
14 FO Fault output terminal
15 CIN LB DR i A L A DNy
Short circuit protection trigger voltage detection terminal
Pl HYE GND i1
16 VNC Control power GND terminal
i FEE A I i s
17 VOT . .
Temperature detection output terminal
18 NW W N IGBT KT
W phase lower arm IGBT emitter terminal
19 NV V M TE IGBT K4tk
V phase lower arm IGBT emitter terminal
20 NU U M8 IGBT K4tk
U phase lower arm IGBT emitter terminal
AN b
1 W W AR T _
W phase output terminal
V' RE L T
22 Y, .
V phase output terminal
U A% s
23 U .
U phase output terminal
T AR G LA AN I T
24 P ; . .
Dc input terminal of inverter
25 NC ToiEFE

connectionless

JRA: 202604F

Kl 3. BB EThREE L&

Fig 3: Pin function
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BARBEE (Ti= 25C,BRaAErkiinD
Absolute Maximum Ratings (Tj=25C, Unless otherwise Specified)

WAFER 4> Inverter Part

=) it H Fs BUEH L2
Mark Project Condition Ratings Units
N iR/ NS T P-NU, NV, NW Z ] 450 v
ce supply voltage It applies between p-nu, NV, and NW
RS CEIRTMD R P- NU, NV, NW 2]
VCC(Surge) . . . 500 \Y
Supply voltage (including surge) It applies between p-nu, NV, and NW
LR T e
Vces SR ﬁﬁﬂ‘ / 600 \Y%
Collector to emitter voltage
. S rAR IR Tc =25°C (Tc MWHKTEWRE D - A
= Collector current TC = 25°C (see Figure 4 for Tc test method)
l SR g (AR Tc=25°C, kit 3/ T 1ms 20 A
=P Collector current (peak) TC = 25°C, pulse width is less than 1ms
b e AR DHE Tc =25°C, Hfik 50 W
¢ Collector power consumption TC = 25°C, single chip
45 WAgE 1
Tj o (RHTE 1) -40~+150 °C
Junction temperature (See note 1)

#VE L IPM I3 R OB E 4R A 150°C(@ KT Tes 100°C). ST, 4 THIfR IPM 1847%4, 4iRMIRET Tjav) s
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).

#4H)#4 Control Part

ihe) T3 H A WUEE LA
Mark Project Condition Ratings Units
Vos AR s P Y R RMFIF UFB - U, VFB-V, WFB-W i 20 Vv
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo et I EREENES RiHT VP1—VNC Z[8],VN1—VNC Z i 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
FMHF UP, VP, WP, UN ,VN ,WN-VNCZ.
PNEREANES A
Vin NS5 D _ . 0.5-VD+05 | Vv
Input signal voltage Applied between UP, VP, WP, UN, VN,
WN-VNC
i R L P W, FO — Vnc i
Veo i e H FR F“FH? ne L8] 0.5-VD+0.5 Vv
Fault output voltage Applied between FO-VNC
ko i B R FO i RN HLIRE 15 A
Fault output current FO terminal sink current value '
Sl lERBFRNERIO
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VLRSI e S .
KA FifIT CIN=Vie 2
Vsc Input voltage of current detection . -0.5~VD+0.5 \%
. Applied between CIN-VNC
terminal
BARY Total System
e HiH FA WUEE L2
Mark Project Condition Ratings Units
RYE AL A IRl (R Vb = Vpg = 13.5 ~ 16.5V
V .: o = . o,
ceeren Power supply voltage _ 17 150°C, %iﬁ H TIEU./J\$ 2 400 v
self-protection range (short circuit)) Ti = 150°C, no repetition, time is less than 2us
FHE R TAE MR
Tc BRRIEH : (st -20°C<Tj <150°C 20 ~ +100 °C
Module working temperature
el
Tstgy AT / -40 ~ +125 °C
Storage temperature
A IE3%460Hz, AC 15-6h, (EHGIAIIEH T 2 1
Viso . Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
RS
O O
ra iy
= 7 |
D C A
= /
o[ 1] .
O T O H“‘TC;EE;ME';,.\
BT
Bl 4. 5l To WA
Fig 4: Case Temperature Measurement
#PH Thermal Resistance
g i H AT RME | AUE | mORME | A
Mark Project Condition Min. Typ. Max. Unit
Rth(j-c)Q 25 5 2 72 PGH R 1GBT it 25 C/IW
-C -~ AR T i ARA) - - . °
" . e Single IGBT element
Junction to case "N —
. FRD
Rth(j-c)F thermal resistance il reft . . 34 °C/W
Single FRD element
Sl lEREBF iRINER LG
JILIWN SINO-MICROELECTRONICS CO, LTD 5/18
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AR (Ti=25°C, Kbk i)
Electrical Characteristics (TJ=25C, Unless Otherwise Specified)
WAEE > Inverter Part

s i H XA BME | BBUE | BORME | A
Mark Project Condition Min. Typ. Max. Unit
Vo = Vos = 15V 1.75 2.3 Vv
%%*&5&%#*&[5”5@*[] EEE V|N = 5V, Ic :ZOA' TJ: 250C ' '
Vee Saturation voltage between
(sar) - Vp = Vpg = 15V
collector and emitter b= VDB ; 2.0 - Y,
Vin = 5V, IC =20A, Tj= 125°C
FWD IE[] Sl L .
VE Vin =0V, |c :-ZOA, TJ =25°C - 1.3 2 Vv
FWD forward voltage
ton - 950 - ns
tcon) o N Vee = 300V, Vp = Vps = 15V, - 380 - ns
TR (T 2) i 630 i s
torr Switching time (Note 2) Ic =20A
Lo Vi = OV-BV, e G - 0 - ne
trr - 200 - ns
Eon JPBHIFE Turn-on loss IC = 20A, VCC = 300V, VD - 2000 )
' ' uJ
Eoff %[ﬂ;ﬁ%ﬁﬁ Turn_off |oss =VDB=15V; @‘rﬁﬁ%ﬁ - 250 -
% %*&?”E%ﬁ*&iﬁ %?Jﬁ VCE= VCES TJ: 25°C - - 75 uA
lces Collector to emitter leakage . R
current Vee=Vees  Tj=125°C i i 1 mA

HTE 2: ton F torr WHEIRS) IC AEALIAEERS Al tcony) R teorm A& IGBT H G LA & I IR SN 54 TT TR o 3 00
Kl 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%Ic100%Ic
ﬂ’..—_ ——

Vce /\ Ic Ic A Vce

R 4 e
VIN VIN
ton 2 >
tC(ON) torF T

VINON) 10%Ilc 90%Ilc  10%VCE 109%VCE Qe 10%lc

(@) IFH (b) K

B 5: FFRmTEE X
Fig 5: Switching Time Definition
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#4%I#43 Control Part

s HiH XA BUME | AU | BORME | AL
Mark Project Condition Min. Typ. Max. Unit
VD #2S HIR Vb = 15V
ID ) VP1-VNC - 0.35 1 mA
Vb Quiescent Current VIN = 5V
VB s HLI Vb =15V |UFB - U, VFB -V,
IpB ] - 300 550 uA
Vbe Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO JiiiE 10K H
FH_EHi 5V
i - 4.6 - - \Y
VFoH Fajﬁfﬁiﬁuﬁ E\/onfa R Vsc =0V, FO pin is pulled up to
P 9 5V through 10K resistor
VeoL Vsc =1V, Iro=1.5mA - - 0.3 \%
LIt 1 1) ik 2 0
Vsc, TH+ Short circuit forward trigger Vo = 15V 0445 | 048 | 0515 v
threshold
LI A7 1) ik 2 R A
Vsc, TH- Short circuit negative trigger Vo= 15V 0.2 04 ) v
threshold
UVbb fih & HSF Trigger level 9.0 10.0 11.0
Nt Pt
UVor RIRR ISR ] S fHF Reset level 100 | 11.0 | 120
Power undervoltage protection - : \Y
UVbeb contro fih & HLF Trigger level 9.0 10.0 11.0
UVber HiH-F Reset level 10.0 11.0 12.0
IS A Y dl_‘.—:
Teo ﬁ&ﬁaiﬁuﬁﬂik(ﬁlbu% ) 20 65 i uS
Fault output pulse width
PN ERER/ SR
trILIN (UP/VP/WP, UN/VN/WN) VNn=0V&5V - 350 - nS
Input signal filtering time
t CIN A5 5 iR i IA] . 400 . NS
CINMIN CIN input signal filtering time Vin=0Vor5V\Ven=5V
Vinion IF)E B E L AT UP,VP,WP,UNVNWN| 29 27
©N Turn on threshold voltage M VNCZ [ ' ' v
v 2 W B 48 HE & Applied between UP, VP, WP, 1 14 i
INOFP) Turn-off threshold voltage UN, VN, WN and VNC '
v TR, & 3 Tc=90C 2.63 2.77 2.91 v
oT
Temperature output, remark 3 Tc=25C 0.88 1.13 1.39
‘TJ—»‘EI - =]
oTt i R | LVICH 100 120 140 .
Over temperature protection LVIC temperature
S LRI R B LVICIR i 5
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD B it HiFH
Rssp o ] 200 240 280 ohm
Built-in limiting resistance
#3E 3: IPM 1 VOT Hinth Rt i B 2% K 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
Sl lERBFRNERIO
H—)iz’gz 202604E JILIWN SINO-MICROELECTRONICS O, LTD 7/18




n
@@ SPE20S60F-E

3.5 /
3 ////

= //’ [~
+5°C

/ X

2.5

3
AN\
\

’ ?/
1.5 ’/

R
AR

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

Temperature [C]

Kl 6.1: VOT #ith A th £k
Figure 6.1: VOT output voltage curve

IPMNEIC
v“‘ E -
B : : -
Vref |+ :
I ! 5k0)
i 1

K 6.2: VOT %t Bt
Figure 6.2:Vor output circuit
(D (R RNIIEERS, 75 VOT SIIESR M sk Q HIFH, JTAHS OTP Zhfg: Z{R¥F VOT 5
s s ), W DMER A ESERREHLIIRE, N ETEIRIFPLThRE R A I LVIC IR SEBL,
B IFANRER D FE Py (R T HIR A A 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
temperature shutdown function is realized by detecting the temperature rise of Ivic, which can not

SililERBFRIAERIE
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effectively respond to the rapid temperature rise of power chip.

(2) 7£ 3.3V B LG S &5 LA VOT I, VOT fay th/E T E BTl PRy, wT Rl i) i

JEHE 3.3V, GR RGN HIgE, @ ESH R IEA VOT i th 2 B R NS A%, H T
RIS URZENAT: (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.

HFEITIEXEMH Recommended Operating Conditions

e HiH XA B/ME | BRME | BOKME | BRAT
Mark Project Condition Min. Typ. Max. Unit
LR HLE BT P—NU, NV, NW Z ]
Vce . 0 300 400 \Y
voltage Applied between P — NU, NV, NW
v ] i Y P T VP1—VNC 2] 5 v
D - -
Control supply voltage Applied between VP1-VNC
M FF VUFB — U, VWFB -V,
R s ) e R .
VWFB-W 2 [d]
Vbs Upper arm control power ) - 15 - \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
‘ B AR, Te<=100"C
BEIX I} ] o _
tdead ) Corresponding to the input of each 1 - - us
Dead time ]
bridge arm, Tc<=100C
PWM Sz -20°C<Tc <+100°C
frwm ] - - 20 kHz
PWM frequency -20°C<Tj=+150C
/NI NG 5 ka5 B ON 1 - - us
PWM Minimum input signal pulse
) OFF 1 - - us
width
=]
Tj i - -20 - 125 C
Junction temperature
Sl lERBFRNERIO
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BB Mechanical properties

HiH M BAME | SVRME | ROKME | A
Project Condition Min. Typ. Max. Unit
ZAHAE Installation torque W22 ETRsF: M3 Screw size: M3 - 0.69 - N-m
#it-FiiifE Design flatness W7  Figure 7 -50 - +120 um
i weight - - 9 - g
o 00 0 J00000000000]
- 0] ' i
T
-1
Bl 7. P A AL B s =
Figure 7: Flatness detection position
M F$ERd Application Guide
BMIRAEAIEI  Enhanced input filtering
W R YRR REE LG HVIC A SREER IR o N\ f th 5t ) — B8O S B T BB BR QU 4045 5

ERKS, W 8 ATE 9 SR RS NI s A 2 AR N\ B AR 1A

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.

A
"k L —
B t

FIL.IN: trm
i HyH-
A |tm!m. | . i trm
i _I iR

Kl 8. ST A\ DRI Kl 9: HE5RALAM N UEDE
Figure 8: Typical input filtering Figure 9: Enhanced input filtering

Eg
Eg.I:

T

Eg.2
Eg.2

SililERBFRIAERIE
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3 ThRer B Timing diagram of protection function

Bl 10: JRs PRI I e I (1)

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

al: WUEHE BT i EARIRERE S, £ N DNRIEGE SRHITRTZ 24 5 3his 1T .
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:

1EWIZAT IGBT JF R mE i .

Normal operation: IGBT turns on and loads current.
R A 2 (UVDY) o

Undervoltage detection point (UVDt).
REBNRAA1ES, IGBT # KR

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

Fault output is on.

RIEMRE (UVDr).

Undervoltage recovery (UVDr).

1EHIZAT IGBT Sl I M H it -

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

SililERBFRIAERIE
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LN R | | | | | ‘ | |

Y97 BIA &= & {r R SR04

_Uvosr é__x____
Hki s / b1 UVbear— mv

\ 12
'/\ :ﬁ' Y \
A Il \ l' \ \

LY GRS SR,

8|

VLR TR

B 11 KRB PP (i)
Figure 11: Timing diagram of undervoltage protection (high side)

bl: WL BTt HiZE ETPRIRIEWRE S, 72T — D RIEME ST AT 228 14 5 3hisiT.
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 : IEHIZAT: IGBT ‘S InE A i -

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

b3 : KL (UVDB).

b3: Undervoltage detection (UVDBL).

bd : NERNRA 4GS, IGBT #Z KRS

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

b5 : RIEMKE(UVDBI).

b5: Undervoltage recovery (UVDBI).

b6 : IEHIZAT: IGBT S INE AR -

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

SililERBFRIAERIE
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cl:
cl:
c2:
c2:
c3:
c3:
c4 .
c4.
c5:
c5:
C6:
Cc6:
c7:
c7:
c8:
c8:

R EAEHE PN

AR A

IGBTHI -2 55 i
fa) sl

L HALEH A

G HLIEL I R

Al £ 5

L

-

I

IN

c7
1[1[
WA 1580
i AY
’63 \ a4
[
@
SGCi ke, -
i |oa
1 ) §
o7 [/\
\ SCE %l F\
V\\ i
S

N R 7

L

L

Bl 12: FEEEmAR EEE (RIES TRMD
(I AR 33 U PH %)
Figure 12: Timing diagram of short-circuit current protection (only suitable for low side)

IEHIE4T: IGBT Fi@# .
Normal operation: IGBT conducting current.
F % HLAI (CIN il 28

Short-circuit current detection (CIN trigger).
IGBT | IR A5 5 1) 5% .
IGBT gate is forcibly turned off. c4: IGBT is turned off.

IGBT <M.
IGBT is turned

off.

(Connected via external shunt resistor)

R R N A TR IZ AT W A A5 S Ak 9 P S A2 Tro=65us.

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

EINL IGBT KM,
Input "L": IGBT is off.
BN “H” IGBT JTid, H2fkkefE o 1E A,
Input "H": The IGBT is turned on, but the IGBT is not turned on during the fault signal.

IGBT %M.
IGBT is turned

JRA: 202604F

off.

IGBT A3 .

SillERBIRNERIZAE
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BINFHEEO®BE  Input/output interface circuit

%,_ 5V line

g 10k IPM
Up, Ve, W, U, Vi Wy
oo ] W\v—r[ |>
A FD

.
U= 1

3 1]
7’;37- Vic(Logic)

B 13: HEFE MCU i N e 1 L g
Figure 13: Recommended MCU input and output interface circuit

#VE 4. T PWM 326 75 2R SRR FH A B BTS2 2R BR AR I BT, RC SRR AT e i & Ak
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.

VL 5 1B N EAARAER CMOS B LSTTL #i tHAHULAC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

SYURHPFHEEER  Shunt resistor wiring

IPM

MR G <<10nH (B F—FF=3m.
B=10um F=1TmfIiRMm LB R

'VNC V)77 eemm——

NW F—Om— /", /\

FEe

E RS EH
ZEHREEREE

Kl 14 55K B B IRZE S F I
Figure 14: Precautions for bypass resistance wiring

SililERBFRIAERIE
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MWMAIN B E  Typical application circuit diagram

Bootstrap negative electrodes
should be connected to U VW
terminals directly and separated

pa4) l w.| from the main output wires
C1D1C2 | Vure(2) IGBT1 ;
Al i
ik A
Vea(3) U(23)
£ 1 . 2
. IGBT2 i2
Wwra(4)
%%% A HVIC
Ur(5) vi22) /’
Iw[e) GBT3 L \@
|
l We(7)
va‘(a} 232 wor
1
= i —//A
0 IGET4 | o
c Un{10)
I Vi(11) )
NU(20)
Wi(12) e
5V Di5
g Fa(14) vic
Nvite)| o
I\r‘c«m: IGBTe *—*
f 5k0 § Dié
ilt-i h g
Built-in temperature [ 1z, . N Tong wihg hele mignt
output type only Viui(13) NW (18) efe mig
Cifrpik o2 ¢ | cause short circuit failure
1L Vic(16) Long wiring here might cause SC C)/
| " lcw (15, |level fluctuation and malfunction
— - 1B \4
Long GND wiring here might Lo w o
generate noise to input signal and T resistor
cause IGBT malfunction A «—— o —

Contral GND wiring

B 15: LR

Figure 15: Typical application circuit

Power GND w:rﬁg

#HUE 6: HANIEE ARG 1IC NHBERA A TR PR A REE, AT LS AT AR
M RC ZARZERIN, AU DR NS 5 18 BT 5 AT 55 (8 i
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.

HUE 7 mTEIRNE 7L HVIC, HEEHNR TS CPU b1 ELEANIE, 1A R EAR DR B

O 1 LS

JRA: 202604F
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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.

£ 8: HZS B RN BRI UL V. W 3.
Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

#H/E9: FO ZiRtFiaAY, HAF ST — 42 10kQ 1 Bz ffH B+ F+5V/3.3V HUJE.
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.

FVE 10: NBTIERIAST, AL B C LRI ATRER
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

FUE 11 PRIFEER R1. C4 FIN[A] WO SUEAE 1.5~2uS. JEWTIN (8] A] BERE & A1 L AN R] 1 22 /0 A7
LA il I R, CAEFNEZE, IREAMEET,

Remark 11: The time constant of protection lines R1 and C4 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.

#E 12 P A AL B ATRERSEIL IPM.

Remark 12: Position all capacitors as close to IPM as possible.

/13 N TP AT, AR S P&NL A1) 5 2SR AT RE L, R AE P&NL Si-1~ 2 [A]
) 0.1~0.22uF [¥] MLCC IS8 %%
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&NL1 terminals.

#UE 14: P VYNC i (9&16 D) £ IPM N E CIERAE 2, SMEME— VNC & 13E#%] GND, 7
Ui ¥~ FCVFIT K o

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.

£ 15: G dEhi st PCB e EFE R D)2, HE 5 v Re a2 B DM IR s, HEFE
foi 5 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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1. EMAERCE T B A IR A = B S B N EAH A ARRE, A s 2 T RHE S A
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2. WK TE NS AR RAR, WA AR RS 5 24 F AR &
3. fEHBRICTHI TS A EE I a0 S RBUE M, SN2
4. KU WHAT A AZEA 53 Hh R -

NOTE

M B AL P S

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

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

contact us.

=Tl

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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MAHl: 86-432-64678411

fEH.: 86-432-64665812

Mak: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: N0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn

SililERBFRIAERIE
ﬁﬁz’g: 202604F JILIN SINO-MICROELECTRONICS CO,LTD

18/18



http://www.hwdz.com.cn/
http://www.hwdz.com.cn/

