BRI RBR(IPM)
®® Intelligent Power Module

SPE15S60F-D

FZESH MAIN CHARACTERISTICS
600V/15A = HENrE REThRER
Vees 600V
tle 15A
i‘lcp 30A

Rig APPLICATIONS

UKAE H AR L « Air-conditioning compressor
Y R 4L « Refrigerator compressor
IR A2 e Low power inverter
TokEEgIHL e Industrial sewing machine

= R
o NE IGBT RUHHAL, P .
o 600V/15A =HINAS%, P ECHFEAIEHI- 8L IGBT. L
o IGBT URz): HsRAHNIED:, ik 600V FFHEH, MK = ?%;"f‘%
JEGRY, S GERD B4, LR G RIE R i T s
o RS RRITRE G AR B . o ] |
o MIAHE: A 3.3V &5V S, FHITER o
wizy f]
FEATURES

Nv{19)

- 4
e Lower arm IGBT emitter output, built-in bootstrap diode. e g-q}—ﬂ
e 600V/15A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.

DIP25-DBC

T (SjuP
B (8)vP
3 (7w
: O
3 (9VNC
¥ (10)UN
I (1VN
} n2wn
F (13)VNL
i (14)FO
3 (1S)CIN
i (16)VNC
 (17)vOr

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.

¢ 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 %15 5. ORDER MESSAGE

7 & 15 B Product information
T K " ‘ |
oo | TR T 8- oo | # % | 4R
Halogen-Free-Tube | Halogen-Free-Reel Marking Package Outline
2A01-0555-16 SPE15S60F-D N/A SPE15S60F-D | DIP25-DBC A
2A01-0618-16 SPE15S60F-D N/A SPE15S60F-D | DIP25-DBC B

EHURZE Module diagram

0 SiiEEEZREERAE
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Fig 1: Internal circuit

NC(1)
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VVFB(3)
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UP(5)
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WP(7)
VP1(8)
VNC(9)
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= (22)v
E:

—H (25)NC

&

- (2400
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=& (20)NU

@
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WA 202204A

Nc(2s) 4

pa)
u3) 4
vi2) 1
wi21)
NU(20) -

Nv(19) =5
nNw(18) =

&

a

(1)NC
(2)vure
(3)wFB
(4)vwWFB

(s)up
(6)vP
(7)wp
(8)vP1
(9)VNC
(10)UN
(11)VN
(12)WN
(13)VN1
(14)FO
(15)CIN
(16)VNC
(17) vor

B 2. s R
Fig 2: Distribution of pin
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TR B R B AR
Pin Number Pin Names Pin Description
1 NC 95;15.%
connectionless
U T SR B L i1
2 VUFB . .
U-phase upper arm drive power terminal
B T 7o S
3 VVEB VﬁL%%Q%ﬁm¥ _
V phase upper arm drive power terminal
e 1% 7o b S
4 VWEB vvmi%%ﬁﬁﬁ%? '
W phase upper arm drive power terminal
U A B S S5 A 1
5 upP . . .
U-phase upper arm control signal input terminal
VA B HE S A T
6 VP . . .
V phase upper arm control signal input terminal
W B 5 5 4\ 3 T
7 WP . . .
W phase upper arm control signal input terminal
8 VP1 ?ﬁﬂ%ﬁ%?ﬂ
Control power terminal
ZHIBJE GND i
9 VNC Control power GND terminal
U AR B S S 5m Ao 1
10 UN . . .
U-phase lower arm control signal input terminal
VB HME S A T
11 VN . . .
V phase lower arm control signal input terminal
W RIS 5 5\ 3T
12 WN . . .
W phase lower arm control signal input terminal
13 VN1 Pl AR 7
Control power terminal
I 4 S
14 FO Fault output terminal
15 CIN LI DR ik 2 L 0 5
Short circuit protection trigger voltage detection terminal
P HJE GND i
16 VNC Control power GND terminal
T B ST I A
17 VOT . .
Temperature detection output terminal
18 NW W A8 IGBT KA+
W phase lower arm IGBT emitter terminal
19 NV V M IGBT Ktk T
V phase lower arm IGBT emitter terminal
20 NU U #FE IGBT ki1
U phase lower arm IGBT emitter terminal
21 " W 4 3T
W phase output terminal
A L] il
20 v VA% o _
V phase output terminal
23 U U A H 3 T
U phase output terminal
AR I8 BRI T
24 P ; : .
Dc input terminal of inverter
25 NC %@.%
connectionless

BB (Ti= 25°C BAEraRi o

H

WA 202204A

Bl 3. Bibks|IThReE Lk

Fig 3: Pin function

SiililFREFRIOEREE
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Absolute Maximum Ratings (Tj=25°C, Unless otherwise Specified)

WAFER S Inverter Part
w5 A A WUEE LA
Mark Project Condition Ratings Units
v FEL Y L BT P-NU, NV, NW 2 ] 450 Y
ce supply voltage It applies between p-nu, NV, and NW
IR CERIED BT P-NU, NV, NW Z[d]
Vcc(surge) . . . 500 \
Supply voltage (including surge) It applies between p-nu, NV, and NW
. R H L A R
Vers SRR ﬁ%ﬁf&l?ﬁaf / 600 Vv
Collector to emitter voltage
£l £ AR IR Tc=25°C (Tc WK7LK 4 15 A
=e Collector current TC = 25°C (see Figure 4 for Tc test method)
. SRR IR (B Tc=25°C, Mk 36 Z/N T 1ms 30 A
=P Collector current (peak) TC = 25°C, pulse width is less than 1ms
P SR IIFE Tc=25°C, Mgl 39 W
¢ Collector power consumption TC = 25°C, single chip
i (LE 1)
' -40~+1 °C
Ti Junction temperature (See note 1) 0~+150

FE 1 IPM IDhRG T B RAUE SR 150°C(@KIMHRE Tes 100°C). 2RI, 8 THifR IPM 84T % 4, SiRMIRET Tiav)

125°C (@ HiSE 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).

414> Control Part

w5 B H 1 WUEE LA
Mark Project Condition Ratings Units
Vos PR R R R R N T UFB — U, VFB-V, WFB-W 2 i 20 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo F Al PR L BT VP1—-VNC Z[A,VN1-VNC Z|f] 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
Sy K .
Vin Eﬁu)\. 5 HE F_*Z.}fﬁ? UP, VP, WP, UN ,VN ,WN-VNCZX [f] -0.5-VD40.5 v
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
ey [t A FO—-Vnec ZIA
Veo i e 1 R Fﬁ%? Ne ZIH] 0.5-VD+0.5 v
Fault output voltage Applied between FO-VNC
o [t TR FO i W FLIALE 15 A
Fault output current FO terminal sink current value '
R - a .
Veo RIS RARE BT CIN=Vae 214 05005 | v
Input voltage of current detection terminal Applied between CIN-VNC
0 SilEHEZ R AERAE
H}iz'_:: 202204A JILIN SINO-MICROELECTRONICE C0O, LTD 4/19
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B R4 Total System

ie) i H A WUEE LA
Mark Project Condition Ratings Units
AR R H CARPER G Vb = Vpg =13.5~ 16.5V
V '= o 5 i
CO(PROT) Power supply voltage Tj=150°C, JL&EH, WA/ 2us 400 v
se|f_protection range (Short Circuit) Tj =150°C, no repetition, time is less than 2us
“':[: IE'MA'I = ?El 54
Tc BIRIER ) IR -20°C<Tj £150°C 20 ~ +100 °C
Module working temperature
ey
Tstg AT / -40 ~ +125 °C
Storage temperature
% , G35, AR 2D
vi ST IR E}‘Z{BZGOHz AC 15340 EEH RN }#ZIEJ
ISO . . Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
bbb
O O
217
= F |
D) - C i
[ K /
@FRDEj [y
O T O -—--"“TCI‘:EE;N“@N
CEbak ba
Bl 4. iR To Ml
Fig 4: Case Temperature Measurement
#PFH Thermal Resistance
8= i H XA RME | AUE | HORE | AL
Mark Project Condition Min. Typ. Max. Unit
Rth(j-c)Q & b 3 7 P E. A 1GBT Lt 3.2 C/W
-C 75 K |75 HA A - - . °
5 ) e Single IGBT element
Junction to case - —
. A FRD Jiff
Rth(j-c)F thermal resistance - ; 4.0 °C/W
Single FRD element
RVASURRIE (Tj=25°C, FRalReikisinn)
0 Sl EME T REERAE
Wizi_:: 202204/\ JILIN SINQ-MICROELECTRONICS ©0, LTD 5/19
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Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
A5 ER4) Inverter Part

w5 A XAk w/ME | UMY | BORME | A
Mark Project Condition Min. Typ. Max. Unit
Vo =Vos = 15V 1.75 2.2 v
B FIR 55 R SRS AR ) PR A P _ _ _ opo i ' '
. Vin =5V, Ic =15A, Tj= 25°C
vV Saturation voltage between
CE(sat) - Vp = Vpg = 15V
collector and emitter _ 1.95 _ Vv
Vin = 5V, IC =15A, Tj= 125°C
FWD IE[A] 58 L
Y ViN =0V, Ic=-15A, Tj = 25°C - 1.3 1.9 v
F FWD forward voltage 'N ¢ J
ton - 800 - ns
teon S Vee =300V, Vp = Vpg = 15V, - 250 - ns
; TERI ] (%7 2) ] 600 ] ns
OFF Switching time (Note 2) lc =15A
tc(oFF) Vin = OV-5V, et - 60 - ns
ter - 175 - ns
Eon %@jﬁﬁ Turn-on loss Ic = 15A, Vcc = 400V, Vp=Vpp = - 1400 -
15V,Rc =22Q,L=1.0mH, Tj = ) 180 ) ud
Eoft K Turn-off loss 25°G
A5 R B RS W R FRLUAE Vce=Vces Tj=25°C B B 75 uA
lces Collector to emitter leakage ' o - - 1
current Voe=Vees  Tj=125°C mA

UE 2: ton F torr AFEIRZ) IC NIBAEIMALIBET . tcon A toorr J& IGBT H B4 P45 58 I TR IKBI 4444 T M OGRS IR o 3 0
Kl 5.
Remark 2: ton and torrinclude the internal transmission delay time of the driver IC. tcon) and tc(orr) are the switching times of the

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

100P6lc100%Ic
trr
VCE Ic le A VcE
1 T
VIN a VIN
- fon 5 2
tC(ON) toFF i
VINON) 10%Ic 90%ic  10%VCE 10%VCE o 10%6c
(@) FF §i (OES

B 5: JFcmTEE X
Fig 5: Switching Time Definition

¥ #¥#4> Control Part

0 SiHEEEZRGERAS
JILIN SING-MICADELECTRONICS 0, LTE 6/19
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w5 B gE| XAk BME | AU | BORME | A
Mark Project Condition Min. Typ. Max. Unit
Vb AR Vb = 15V
Ip VP1-VNC - - 1 mA
Vb Quiescent Current VIN = 5V
VDB Hi 7 B Voe =15V |UFB-U, VFB -V,
IbB - - 550 uA
VoB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO i@t 10K H
FH R 5V
5 fe : 4.6 - - \Y
VFon . Efﬁﬂf”'ﬂt EE% Vsc = 0V, FO pin is pulled up to
ault oulput voltage 5V through 10K resistor
VoL Vsc =1V, Iro=1.5mA - - 0.3 Y,
REL B L 7 ik A2 9 L
Vsc, TH+ Short circuit forward trigger Vp =15V 0.445 0.48 0.515 v
threshold
REL B A7 1 ik A B L
Vsc, TH- Short circuit negative trigger Vp= 15V 0.2 04 ) v
threshold
UVpp fih % BF Trigger level 9.0 10.0 11.0
Nl =575
UVpr BRI ey 24 ) HAH T Reset level 10.0 1.0 12.0
Power undervoltage protection - Vv
UVbsep contro fih & HLSF Trigger level 9.0 10.0 11.0
UVDBr /7 H T Reset level 10.0 11.0 12.0
S oA h % i
o E&Bﬁ?ﬁuﬁ%RFAE i i 65 i uS
Fault output pulse width
LN ERES) S el Il
tFILIN (UP/VP/WP, UN/VN/WN) Vn=0V &5V ) 350 ) nS
Input signal filtering time
© CIN HNfE S IEIL I 7] 400 nS
INMIN - = = -
CIN input signal filtering time Vin=0Vor5VVen=5V
Vino T JE R FiFF UPVPWP,UNVNWN| 21 26
NN Turn on threshold voltage 1 VNC2 8] ' ' Vv
v KT IR AE B Applied between UP, VP, WP, 1 14 i
NOFF) Turn-off threshold voltage UN, VN, WN and VNC '
v IR, &V 3 Tc=90C 2.63 2.77 2.91 v
oT
Temperature output, remark 3 Tc=25TC 0.88 1.13 1.39
‘TJ-»‘EI - =]
oTt R R . LVICH & 100 120 140 ©
Over temperature protection LVIC temperature
T VL AR LVICIE ¥ ifi
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD BR i HLFH
Resp 200 230 260 ohm
Built-in limiting resistance
#VE 3: IPM [ VOT i th Rt H 252 %14 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
0 Sl EME T REERAE
Wizi_:: 202204A JILIN SINQ-MICROELECTRONICS ©0, LTD 7/19
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3.5

3 ////

]
=

2.5

N\
AN
\

bt
it

15 //’

N\
AR

0.5

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

Temperature ['C]

K 6.1: VOT it o i £k
Figure 6.1: VOT output voltage curve

IPMH EIC

AAA
mERS =

Vref 4+

K 6.2: VOT %t il
Figure 6.2:Vor output circuit

(1 AR R RenS, 75 VOT SIS Thr 5k Q HiFH, Joi# OTP Thke: i+ VOT 4l
fEas (e O, ATRMER A ESEHREHLEDRE, P ETENR S HLDh RE R B AT I LVIC iR+ SE LT,
B IEASREXS D By (R THR 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

0 SiililFREFRIOEREE

JILIN SINO-MICROELECTRONICS CO, LTD 8/19
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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.

(2) 7€ 3.3V B HLAR S & LA VOT i, VOT fay i 72 iR B2 BT P, W] e i 12 1

Ui 3.3V, WR ARG AR IS H 8, A RCESE ] FRIEA VOT it 2 18 BN — AR, T
b BRI

(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.

HEITIE%X/H Recommended Operating Conditions

w5 A XA R/ME | BRUE | BRORME | B
Mark Project Condition Min. Typ. Max. Unit
LR L FiFT P —NU, NV, NW ZJi]
Vce 0 300 400 V
voltage Applied between P — NU, NV, NW
v ) FELR LR MHAT VP1-VNC Z[d 15 v
D - -
Control supply voltage Applied between VP1-VNC
[ HF VUFB - U, VVFB -V,
R ] R .
VWFB-W 2 [d]
Vbs Upper arm control power - 15 - \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ BB AR R, Te<=100"C
BEX i o ,
tdead Corresponding to the input of each 1 - - us
Dead time
bridge arm, Tc<=100C
PWM #ii % -20°C<Tc =+100°C
frwm - - 20 kHz
PWM frequency -20°C<Tj<+150°C
/NG 5 Tk 5 ON 1 - - us
PWM Minimum input signal pulse
OFF 1 - - us
width
yEyE
Tj | i . 20 : 125 C
Junction temperature
0 Sl HEZ R AERAE
ﬁﬁz'_:: 202204A JILIN SINQ-MICROELECTRONICS ©0, LTD 9/19
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HUBR4RE Mechanical properties

B gE| XA BAME | AME | ROKME | B

Project Condition Min. Typ. Max. Unit

2446 Installation torque 1225 R~F: M3 Screw size: M3 - 0.69 - N-m
WitV )E Design flatness K7 Figure 7 -50 +120 um
H i weight - - 9 B 9

o [0 0 O000000000nny

5 ' T
=%
=
B 7: SR R R

Figure 7: Flatness detection position

N FFERS Application Guide
IR \JEW  Enhanced input filtering

1G5 R YR PSR RENE s HVIC P BT B (4 ey N\ 4 E e 1) — S0P S A B T JE BR AR I T P45 5 A

kR, WNE 8 MIA 9 St 2R SR ey A\ B AR A 5 AR A N\ S AR R 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.

g e e f
t

trLm

L
:
—

Eg.l
Eg. It

A |tF1L,L\I —I . i | L
it ‘| it

Kl 8. Mt Al A UE Bl 9: MR AL A N\ E
Figure 8: Typical input filtering Figure 9: Enhanced input filtering

Eg.2:
Eg.2

0 SiililFREFRIOEREE

JILIN SINO-MICROELECTRONICS CO, LTD

WA 202204A
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R TheeRt B Timing diagram of protection function

aMES

CRIPERIATS

B 10: RS ARSIN E (fiql)

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

atl: UL BT izl EFPRIRERE AL 72T — DN RIEAE ST R Z 208K J8 5his 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:
a2:
a3:
a3:
a4:
a4:
a5:
ab5:
a6:
a6:
ar:
ar:

IEH AT IGBT i I i

Normal operation: IGBT turns on and loads current.
R A 15 (UVDt).

Undervoltage detection point (UVDt).
NERNRAT 2155, IGBT # 2 RIHIRE.

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

Fault output is on.

RIEPRE (UVDr).

Undervoltage recovery (UVDr).

IE#1847: IGBT il I In# s d i«

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

0 SiililFREFRIOEREE

JILIN SINO-MICROELECTRONICS CO, LTD

WA 202204A
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LR ‘ ‘ ‘ ‘ ‘ ‘ ‘ | | ‘ ‘
v
! Tt
ey I LI
B R R A5 1 fir o LR
A
Uvoer L/ \
B I ! e | L e {E i
H I 5 / Uhpa: — tﬂv
L 2 353
I~
IP,-"'I l'_/ Y r/ |||I
Yt Y | \ | \ .
Y RO S,
HeB gt 15155 i

B RIELRAE L (i)

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

b1 : MJEHE BTt HiZi s ETRBIRERE 5, 78T — D RIEAE AT BNZ &R R 3his 1T
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 : IEHIE4T: IGBT Sl I nEk & 2 i«

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

b3 : KJEALN (UVDBL).

b3: Undervoltage detection (UVDBH).

b4 : AEHNRH 4GS, IGBT #id kAR .

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

b5 : KLYk (UVDBr).

b5: Undervoltage recovery (UVDBTr).

b6 : [EHIE/T: IGBT Sl Nk & 2 i«

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

0 SiililFREFRIOEREE

JILIN SINO-MICROELECTRONICS CO, LTD 12/19

WA 202204A




@@ SPE15S60F-D

cl:
cl:
c2:
c2:
c3:
c3:
c4:
1 IGBT is turned off.
c5:
c5:
c6:
c6:
c’:
c’:
c8:
c8:

IR LA PN
J Z1 e
74
LI
LRI ES o 5 fi
AY
|IGBT )} §4-42 55
[BEIE rr
[
SG
cl ] '
TR f\ [/\
74 B
r
4 L L J,\ \\ /s IL/\
‘\:\ —
g e T R S
Fda

LI

B 12: B IR ORI PR CRIE S TR
(E LA I L B 2 )
Figure 12: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)
IEH#I247: IGBT Sl #Ii -
Normal operation: IGBT conducting current.
FEE A (CIN fil k2% o
Short-circuit current detection (CIN trigger).
IGBT [ J#5 # s ] 5 1.
IGBT gate is forcibly turned off. c4: IGBT is turned off.
IGBT Kl

TR Y E N R T RIS AT WA A5 5 HRUbk e 98 2 /& Tro=65Us..

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

EINL”  IGBT R,

Input "L": IGBT is off.

BN “H™:IGBT JTil, {HZAHFEESERE, IGBT AT,
Input "H": The IGBT is turned on, but the IGBT is not turned on during the fault signal.
IGBT K.

IGBT is turned off.

0 SiiEEEZREERAE
JILIN SING-MICADELECTRONICS 0, LTE

WA 202204A
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NG EORERE  Input/output interface circuit

5V line
10kQ DIPIPM
e U'I" -UI'.WF'.UN.Us, .WH
vou ’\!WT >
—?_'ﬁ‘ﬁq_’_c 1 Fo
- T
o d—{ Vic(Logic)

A+

Kl 13: HEFER) MCU i N 4% 11 i

Figure 13: Recommended MCU input and output interface circuit

#VE 4. BT PWM RG] 7 ORI SE R R AL O BT e e BRI AT, RC LA RES A &AL
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. Wi N EAFRHER) CMOS B LSTTL % th AHULEC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

S EFHEEL  Shunt resistor wiring

IPM

TR < 100H (YT —F5=3m
E=10um+ f£=1Tmf iR LR )

i

NU O — ',
VNC NY [ Crm—, " —y— O

NV O/ sy
# 5 HLBIL

ERBASEH
ZEMEREREE

B 14: 55 0% U RH PR 2 S 0

Figure 14: Precautions for bypass resistance wiring

0 SiiEEEZREERAE
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HAIN LK Typical application circuit diagram

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

— P2t l .| from the main output wires
CID1CZ | Vum(2) IGBT1 E
A i1
T_EKT Py
Viss(3) U(23)
2a 14 /
QKT A .
IGBT2 i2
Wurs(4)
%i% i HVIC
Ur(5) vizz)
v ' W)
o(6) IGBT3 W
Di3
prm
! —
Verf8) £3
Wi21)
CtrFL L - +
2 Vi) —;/4
Q IGBT | c3
c Un({10)
I\m (11}
NU(20)
Wi(12) .
IGBT5
5V Dis
I
; Fo(14) LvC
NV(19) L4
IVC‘TH” IGBTE *—*
5k0 % D
Built-in temperature fwwnfy I L o h oht
output type orjly Viu(13) | | NW (1) ong wiring grLe mig|
Croik et ) cause short cincuit failure
L vie(18] Long wiring here might cause SC c
) i lcw (15) |level fluctuation and malfunction
_ _ T8 T
Long GND wiring here might Lo wi Shunt
generate noise to input signal and T resistor
cause IGBT malfunction A E— ’r\'n‘ _____ >
Control GND wiring Power GND wiring

Kl 15: LT HL

Figure 15: Typical application circuit

#VE 6: HMIANREE AR 1C AEERA A Nh A AR IERAERNE, AT ] R
L RC RABZLERIN, U DR AAS 5 I8 BT 5 A5 W B 4 PR 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.
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FVE T BHTENE TE RHVIC, HizEhlin 5l 5 CPU i1 ELEAHIE, MA T EALMDE AR L
A SRR Y 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.

RVE 8: HASHEE AR EAIERS UL V. W B .
Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

H/IE9: FO RIMMITRg Y, HAF 5L N@E —42) 10kQ 1) EhrfpH EH2]+5V/3.3V HJk.
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 NP IERIRY, AL By C LN AR
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

1M RIPAER R1. C4 IR H 2@ BUR A 1.5~2uS. KT 8] 7] REREAE A AN AT 2 b A
LAl @I RT. CAILEFRNAZE, REAMEHAL.,

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 IO B R W RERIFELT IPM.
Remark 12: Position all capacitors as close to IPM as possible.

FIEA3: N TPIERE AT, fERer S P&NT R 51 2SS AT RER)HE, HEFELE P&NT i Z [A] N
#10.1~0.22uF ) MLCC A 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.

8 14: S VNC o (9&16 D 7 IPM W CERAE—iE, AMME— VNC i 743 GND, 51—
i T VI

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.

#VE 15: W@ PCB &L ER S| Thae, #HI(E 5 1T RES Z RN ThR MR,
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.

9 S EE IR RERAE
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M IE3r3E K Outline package drawing
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Figure 16.1: Schematic diagram of package size
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Figure 16.2: Schematic diagram of package size
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1.

ARG T AR A BR 22 = B B B o N B AR B AR, R ARy 2, AT BRI 5 AW
sk

2. WSKIRHEINE AR R AR, WA SERTE S A R AR .

3. FERLBRUCTHIHE AN B S R A0t e R, 75 I AL T SR

4. KU AR A S A A

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.

KRR

EIERER TR BIRAHE

AF R HARE ERTTIRYIE 99 5
MR%w: 132013

HHl: 86-432-64678411

£ H: 86-432-64665812

Mk: 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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