B REINRIEZR(PM)
@ Intelligent Power Module
®

SPE20S60F-E

4% Package]

FZESH MAIN CHARACTERISTICS
600V/20A =AM LTI RESR
Vees 600V
+lc 20A
+lcp 40A
Big APPLICATIONS
o UKFHE4EAL e Air-conditioning compressor
o RSN ¢ Refrigerator compressor
o [RINZFRAZLAS o Low power inverter
o TVEEZINL e Industrial sewing machine
DIP25-CU
le:ll:ll:lﬁ’ri nes) = 1+J — B N
o NE IGBT KA, WEHBHZZHE. fanre
« 600V/20A =I5, P EARIFEVAEM-S 1R IGBT. - & e
o IGBT Ixzfj: umAlm AJEs:, b NE L, =ik 600V HF - =
i, RUROCEARYT, R GIRD . wn 6 : o
o WEBEAE S XPREFRIBS G A VPL LR #E =
o HINEEN: % 3.3V &SV HINEE, BETHL. won £ 3
nw(s) =5 | B (17)vor
Tii &
PIN1-PIN25
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.

¢ 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.

T #1252 ORDER MESSAGE

. 7= & {5 B Product information
TR ES — R :
Ordel’ number 9[3[2—[-%5 %li"'%'ﬂ? EI] IEL' ﬁ‘ %
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-0523-16 SPE20S60F-E N/A SPE20S60F-E DIP25-CU
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PR =ZE Module diagram

IGBT1 1, P(24)

— _|< o

Vvre(3) A

Vurs(2)

U(23)

é IGBT2 =9
Vwrs(4) A, Di2
i HVIC ——
Ur(5) & N ) V(22)
Ve(6) IGBT3 DI3
We(7) |
VPi(8)
D b W(21)
Vne(9) IGBT4 Dia
I
Un(10)
ii11) N L, NU(20)
N
IGBT5 DI5
Wn(12)
Vn1(13)
N L NV(19)
Fo(14) i IGBT6 =
CIN(15) |
Vne(16) y NW (18)

Vor(17)

UV

A\

A\

U

1. AT AR R A
Fig 1: Internal circuit

NC(1) =B (sjne Nees) B $ w (1)NC
VUFB(2) >I< (2)VUFB
VVFB(3) g ;é (3)WFB
VWFB(4) o] § H— (24)p P(24) E (4)vwrB

& X

UP(5) (5)upP

vR(e) W S i 2au ues 5 (6IvP

WP(7) (0] (7)wp
M = JCRC = e
UN(10) (10)UN
VN(11) (11)VN
a2 e e

(13)VN1

FO(14) -§ —& (20)NU NU(20 (14)FO
CIN(15) -§ @ (20 (20) 5 (15)CIN
UNC(16) £ _$_ $_ B 19NV Nv(19) Q} (16)VNC
voT(17) B m =8 (18)Nw  nNw(1s) T m (17) vor

2: B AR =
Fig 2: Distribution of pin
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TR B R B g
Pin Number Pin Names Pin Description
1 NC % Lﬁ%
connectionless
U AH B IR S R T
2 VUFB . .
U-phase upper arm drive power terminal
VA B IR HL R T
3 VVFB . .
V phase upper arm drive power terminal
B I 75 EH, ) s
4 VWEB \Nmigwﬂﬁﬁm¥ .
W phase upper arm drive power terminal
U A B HE ST
5 upP . . .
U-phase upper arm control signal input terminal
6 VP VA B G S T
V phase upper arm control signal input terminal
W AH BB PS5 i T
7 WP . ; .
W phase upper arm control signal input terminal
Zag:ol NERE
8 VPL s 1) LY S _
Control power terminal
Zag-o| N b
9 VNG IR GND 3 f
Control power GND terminal
U A B IS 5 5 i T
10 UN . . .
U-phase lower arm control signal input terminal
VAT HIE S S T
11 VN . . .
V phase lower arm control signal input terminal
W AH B PS5 i T
12 WN . . .
W phase lower arm control signal input terminal
13 VN1 b A T
Control power terminal
Ex VAN Ll
14 FO Eﬂlﬁaﬁﬁuﬂjlﬁﬁ?_
Fault output terminal
15 CIN LIt R ik b A 0 o
Short circuit protection trigger voltage detection terminal
P8 GND i
16 VNC Control power GND terminal
SEL R A s
17 vOT {mgﬁ{ﬂi—mtﬂlﬂﬁ% '
Temperature detection output terminal
18 NW W MR IGBT &5 Hi 1
W phase lower arm IGBT emitter terminal
19 NV V HNE IGBT KM
V phase lower arm IGBT emitter terminal
20 NU U M FE IGBT KM
U phase lower arm IGBT emitter terminal
21 W \Nm%&%¥_
W phase output terminal
29 Y VR S T
V phase output terminal
23 U U A% L o T
U phase output terminal
AR ER BRI A T
24 P ; . .
Dc input terminal of inverter
25 NC ek

connectionless

fRA<: 202111A

3: MBS IThREE R
Fig 3: Pin function
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BKHEMA (Ti= 25°C, Rk D

Absolute Maximum Ratings

WAFER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

w5 A M WUEME Li¥A
Mark Project Condition Ratings Units
R Y L BT P-NU, NV, NW 2 [f]
Vce . 450 \%
supply voltage It applies between p-nu, NV, and NW
HUR R (BRI BT P-NU, NV, NW Zf]
VCC(Surge) . . . 500 Vv
Supply voltage (including surge) It applies between p-nu, NV, and NW
i P
Ves LK ﬁ%ﬁf&l? Lk / 600 v
Collector to emitter voltage
l R AR Tc=25°C (Tc WHAAELE 4 20 A
=c Collector current TC = 25°C (see Figure 4 for Tc test method)
‘l LR ABIR EED Tc= 25°C, fikmtse /N T 1ms 40 A
=P Collector current (peak) TC = 25°C, pulse width is less than 1ms
b AR DIFE Tc=25°C, B fy - W
¢ Collector power consumption TC = 25°C, single chip
i ShR (W43 1) 3
i Junction temperature (See note 1) ~40~+150 c

ZVE 1: IPM DGR KA 45N 150°C(@FRIHNRE Tc< 100°C). R0, 8 THIfR IPM B17%4, S5ENRET Tiav)

125°C (@ THiEE 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 A M BUE LA
Mark Project Condition Ratings Units
Vos A R RiHIT UFB — U, VFB-V, WFB-W  [i] 20 v

Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo Ect Al RGNS LT VP1—VNC ZJi],VN1-VNC ZIf] 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
Vin NG S HE T UP, VP, WP, UN VN ,WN-VNC [f] 1-10 v
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC i
b A L L BT FO-Vne ZIH
Vio i ﬁﬁ NC 0.5-VD+0.5 v
Fault output voltage Applied between FO-VNC
Iro Al A PRI FO it WA HIRAE 15 A
Fault output current FO terminal sink current value '
Ny W:ﬂ\l Dyt m 3 _ RS
Vec EﬁmhﬁquaﬁiauJ\EaE_ _ ﬁﬁ%? CIN = Vne Z[H] 0.5VD+0.5 v
Input voltage of current detection terminal Applied between CIN-VNC
o, W
SiiilERBFRIGARZE
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BANZG Total System

ihe) i H FAF BUEE LA
Mark Project Condition Ratings Units
RS R H ORI B D Vb = Vps = 13.5 ~ 16.5V
V i= ° OAl
CC(PROT) Power supply voltage Tj=150°C, LEE, B E/NT 2us 400 \
self-protection range (short circuit)| Ti = 150°C, no repetition, time is less than 2us
FHE R AR AR
Tc PURILH LAESTIRERTE -20°C<T) <150°C 20~+100 | °C
Module working temperature
n,lr N=N:=3
Tstg AP / -40 ~ +125 °C
Storage temperature
%3 , , AR 20
_ ST T E_é’m*zGOHz AC 1534 Eﬁﬂﬂ% X )#z@
Viso . . Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
=R
O O
1.7
= 7 |
> Q = T
IGBT K /
o[ 1] .
o T o TR ER S
BT
Bl 4. 5eih To WA
Fig 4: Case Temperature Measurement
#FH Thermal Resistance
w5 i H FA BME | AUE | BORME | A
Mark Project Condition Min. Typ. Max. Unit
. _— B IGBT Joft
Rth(j-c | gt - - 25 °C/W
(0 H ?Jn ALl Single IGBT element
Junction to case N —
. FRD
Rth(j-c)F thermal resistance h et - - 3.4 °C/W
Single FRD element
SiiilERBFRIGARZE s
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HASHE (Tj=25°C, BRaARR-IRIHI)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAS# 4y Inverter Part

o) TiH M BAME | AU | BRORE | R
Mark Project Condition Min. Typ. Max. Unit
Vo = Voe = 15V 1.75 2.3 Y,
SARBSRABBRGE | o o0s 1 e ' '
Saturation voltage between
VCE(sat) . Vp =V, =15V
collector and emitter D= VDB = _ 20 _ vV
Vin = 5V, IC =20A, Tj= 125°C
FWD IE[A] 8 HU
Vi Vin =0V, Ic=-20A, Tj=25°C - . . \
F FWD forward voltage i © : 13 19
ton - 1000 - ns
to(on) o . Vce = 300V, Vp = Vpg = 15V, - 380 - ns
: FFSRIHR] (3% 2) - 530 - -
OFF Switching time (Note 2) Ic =20A
- 60 - ns
teorn) Vin = OV-5V, ki 618
trr - 210 - ns
Eon JFEHFE  Turn-on loss IC = 20A, VCC =400V, VD - 2200 -
- =VDB=15V, RG=22Q,L = u
Eoft KWH#E  Turn-off loss 200pH, LS = 150nH - 250 -
AR H IR B R SR A PR Vce=Vees  Tj=25°C - - 75 UA
Ices Collector to emitter leakage .
currelnt ? Vee=Vees  Tj=125°C ) i L mA

FAE 2: ton Al torr BIEIKS) IC AHEMELHIERIN A, toon) M teorr & IGBT B &8 N HIZS & [ IRIREN 564 T I IF G i) o ¥ 0
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%Ic100%Ic
tr o
VCEe Ic Ic A VCE
——————u g
.4 / ~—
VIN VIN
ton 2 =
tcony torF I >
VINON) 10%lc 90%lc  10%VCE 109%VCE Qo 10%ic
(@) & (b) KM

Bl 5. FFRmfERE X
Fig 5: Switching Time Definition
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#H|# 4 Control Part

s A XA B/ME | AU | BORAE | B
Mark Project Condition Min. Typ. Max. Unit
Vo A HI Vb = 15V
Ip ] VP1-VNC - 0.35 1 mA
Vb Quiescent Current VIN = 5V
VB # IR Voe =15V |UFB - U, VFB -V,
IpB ) - 100 220 uA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO @it 10K
FH Ehr 5V
2 fi ; 4.6 - - \%
VFoH F %Baiﬁjuujt%% Vsc =0V, FO pin is pulled up to
ault output voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.3 Y
LB L 17 ik A2 B AL
Vsc, TH+ Short circuit forward trigger Vp = 15V 0.37 0.47 0.65 \
threshold
LB A7 1) ik A B AL
Vsc,TH- Short circuit negative trigger Vp= 15V 0.2 0.4 ) v
threshold
UVop fuh &% B8P Trigger level 9.0 10.0 11.0
YA A =§7
UVor BIRR RS 2 _ S ALHF Reset level 10.0 11.0 12.0
Power undervoltage protection - : \%
UVosp contro fil ) HLSF Trigger level 9.0 10.0 11.0
UVber S ALHF Reset level 10.0 11.0 12.0
WA A R BE BT
Ron,FLT R, I=1.5mA 50 90 | ohm
Fault low effective impedance
137, 2, :'1‘_|.—; R
T etk s ] 20 0 | 100 | us
Fault output pulse width
LN ERES S ORiu L]
tFILIN (UP/VP/WP, UN/VN/WN) Vn=0V &5V - 350 510 nS
Input signal filtering time
CIN H A5 IRl )
t _ _ 270 530 780 nsS
CININ CIN input signal filtering time Vin=0VorsVVen=5V
TFJE A ¥ UP,VP,WP,UN,VN,WN
VIN(ON) O 15 2.2 2.7
Turn on threshold voltage F1 VNCZ [8] v
KT B AE R Applied between UP, VP, WP,
VIN(OFF) 1 1.4 1.9
Turn-off threshold voltage UN, VN, WN and VNC
v TR, &7 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 > N=l:=3
oTt i R e | LVICIR 100 120 140 v
Over temperature protection LVIC temperature
SURIERZ S AP Ak i LVICIE i i
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - ohm
hysteresis

ik 3: HIRLIRBIIRT, IPM ANGE E Zh5 5P IGBT Al ik qS 5 o 24l PR A58 P 3 S SRR BRGE BN S LA P 4 il 2%
CRRAHL G IPM. IPM 1) VOT % et i 2615 2% E 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

Sl R B FRIAERE 5
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IPM. Please refer to Figure 6 for the VOT output characteristic curve of IPM.

4

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 #iiH it 2%
Figure 6.1: VOT output voltage curve

IPMNEIC
I
WA | -
I
I
\ s _ 1
RERGS : | "
Vref 4+ |
I
A | 5kQ
I
-4 ! -+

6.2: VOT %t Hi itk
Figure 6.2:Vor output circuit

(1) AR DD RE, 1842 5k Q 1 VOT 51, 4 X AES OTP Zhag, WAL Wt 5L
hig, fREF VOT SII4TIF (L&) . R1M VOT AT #AE, (HRSH R
(1) 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.

Sl EREBFRIGERZE
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(2) £ 3.3V HHLAER Iz HI & B VOT i, VOT it ] e i 42 i) HL )t o I Ji B2 b i R
79 3.3V. WIRARGAE MRS, S BEmA St b 25 2] IR VOT a2 18] 1) — A

FIF B 1E 3 L AR

(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.

HFEITEX%MH Recommended Operating Conditions

w5 A A RAME | AUE | RRME | B
Mark Project Condition Min. Typ. Max. Unit
HoL Y HL BT P—NU, NV, NW 2 [q]
Vcce ) 0 300 400 \Y,
voltage Applied between P — NU, NV, NW
v Pt F U R RHF VP1—VNC 2 [d] 15 v
D - -
Control supply voltage Applied between VP1-VNC
. . N ¥ VUFB — U, VVFB -V,
R s o] e Y R oo
VWFB-W Z [H]
Vs Upper arm control power ) - 15 - \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
) B ST B, Te<=100C
BE X I ] o )
tdead ) Corresponding to the input of each 1 - - us
Dead time )
bridge arm, Tc<=100C
PWM 4z -20°C<Tc <+100°C
frwm - - 20 kHz
PWM frequency -20'C<Tj=+150°C
/NN 5 K T8 ON 0.7 - - us
PWM Minimum input signal pulse
_ OFF 0.7 - - us
width
4hoH
1] | o - -20 - 125 C
Junction temperature
VitARFE Mechanical properties
s XA wAME | WARME | mOKME | B
Project Condition Min. Typ. Max. Unit
RS Installation torque WLk R~F: M3 Screw size: M3 - 0.69 - N-m
Wil E Design flatness L7 Figure 7 -50 - +120 um
HE weight - - 7 - g
SliEREFRAERDE -
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o I 10 NOITTIIIIII

0, 0O U0O0O0O7Uo6o
=P
S
B 7 PR R

Figure 7: Flatness detection position

MR Application Guide
R NIES  Enhanced input filtering

FEORAY PRI AR RR S LU HVIC A AR IR S N Fn e ) — S50 B A B T IE R AR TS S A
ARk, AN 8 AR 9 2k i ALy NI AR AT 9 Yy N\ S 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.

s ,: HA l; ;
. t

trm

i
" ] T e
| |
| ]

Eg
Eg.l

i trm

r’«. r’«.
sy &
Eiifie e
Kl 8. Ml A\ JED 9: MR A N JEBL
Figure 8: Typical input filtering Figure 9: Enhanced input filtering

BRI ThEERT B Timing diagram of protection function
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~ 1.1 1
N | i
LT L

B 10: EmE{R
Figure 10: Pass-through protection

#%1E 4: HO 1 LO NWHE HVIC k%S5
Note 4: HO and LO are internal HVIC gate output signals.

BNES

FRIPEBEAS

UvVor

EEEE “/
vV = Y,

f/‘ A
EHER v J \ ﬂ J \ ’t
v \J
HEEHES

B 11: KRR E M)

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

al: UL BT izl ETFRIRIEE AL 72N — DRIEAE ST RTZ 28854 J8 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 Ik fiii.

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

a3: KR A (UVDY).

a3: Undervoltage detection point (UVDt).

ad: NEMANRT 4155, IGBT £ KRS .

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

ab: R H TS -

a5: Fault output is on.

a6: KJIEMKE (UVDr).

Sl EREBFRIGERZE
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a6: Undervoltage recovery (UVDr).
a7: IEHIZAT: IGBT ‘Sl IFhnak i iii.
a7: Normal operation: IGBT is turned on and load current is loaded.

z
L

| LT L L L

{5 i R 4= 45, g i
o LR s 1 4o A SL{v

_Wﬂi'é____x____ A4 _
b1 253
Ak K / UVbar— mi_/
y t2 6
y
|,L/\ r‘j y
il i | \ | \

o HLF MO S8R,
11

R THISERS

Bl 12: KIEGRIES P (i)
Figure 12: Timing diagram of undervoltage protection (high side)

bl: MJEHE BTt i E ETPBIRERE S, 78T — AR ST AZ LB’ 5 31T
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 : IEHIZ4T: IGBT ‘Ful I inak S it -

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

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBL).

b4 : RNEMANRM LGS, IGBT #EKIIRE.

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

b5 : KJEVKE (UVDBr).

b5: Undervoltage recovery (UVDBY).

b6 : I IZAT: IGBT ‘il nak S it -

b6: Normal operation: IGBT is turned on and load current is applied.
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HIRIEAE L PN
] 2l @
/7 A {
LU
ik A .
3 wik HApr i
AY
IGBTHI -2 &5 i
fa) L lis
\J
EHAEED 3 8 [/\
G LA 18 /\—’-\
M fa) 77 &
St RS S
y44

Bl 13: AT E (&S TR
(i I AN 43-IAt HL BEL )
Figure 13: Timing diagram of short-circuit current protection (only suitable for low side)
(Connected via external shunt resistor)

cl: IEHI217: IGBT Sil# i

c1: Normal operation: IGBT conducting current.

c2: JEg I (CIN filkas) .

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

C3: IGBT | IR A 5t | K

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

c4 : IGBT K.

c4: IGBT is turned off.

c5: ARt E N SR aRIs AT bR A5 S Bk b 58 B2 2 AN CFO BE .

¢5: The fault output timer starts to run: The pulse width of the fault output signal is set by the external
capacitor CFO.

c6: FIAN“L" : IGBT M.

c6: Input "L": IGBT is off.

c7: fA “H” IGBT Jhill, (H&#bs(E S/EMMIE, IGBT A&,

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

c8: IGBT is turned off.
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BMAAHEORER  Input/output interface circuit

_? 5V line
§ 10k DIPIPM
Up, Ve, We,Up, Vi, Wy
MCU MW T I>
: S +— Fo 3.3kQ(min)
o T

ae

14: HEFEMR MCU i N\ Hi e O L
Figure 14: Recommended MCU input and output interface circuit

#VE 5: BT PWM 2 77 ORI SE R R FL S ) BT A BRI BT, RC AT 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.

#UE 6: WA ZARAER CMOS B LSTTL fi i AHULAC .
Note 6: The logic input must match the standard CMOS or LSTTL output.

SR EBHEEZR  Shunt resistor wiring

IPM
AR <10nH (BEHF—H£5=3m.
E=10um+ $£=17mfiRAM LB
VNC NV [ Ommm— /s
Firdp

b
ERBMAS Y
Z A RREE

15: 5% % A BH BT 2 o
Figure 15: Precautions for bypass resistance wiring
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AN MK Typical application circuit diagram

Bootstrap negative electrodes

should be connected to U VW
terminals directly and separated
I P24) l .| from the main output wires
C1D1C2 | Vurl(2) IGET1 »
N304 SR bit
AT A
Visa(3) Ui23)
24 \ /
QKT A
IGBT2 i2
Wura(4)
%i% i HVIC
Ur(5) vizz)
I - W
o) IGBT3 \
Di3
prm
I
vo g
c% Wi21)
L - +
2 vt —;/4
o IGBT4 | 3
c Un({10)
IVN(H}
1 NU(20)
Iwnuz} .
IGBTS
sV Di5
; Fo(14) e —
1 NV(19)
— e |
IV” 1) IGBTE
f 5k0) § Dig
Buill-in tempefaturg [’ 45, Vo-gr Long wiring hefe might
output type orly Vii[13) 1 NW (18) efe migi
Crp1k et ) cause short cincuit failure
T L Vac(16) Long wiring here might cause SC C)/
| " cin (15 |level fluctuation and malfunction
1B an \&
Long GND wiring here might LTe ri Shunt
generate noise to input signal and T resistor
cause IGBT malfunction ol
A 4 ——— NP —————

Control GND wiring

Power GND w-rﬁ;

FIE T ARSI EA R 1IC NEERE 2D 3.3kQ FRHH; NBiIERAERSIE, AR
JRFTRERL: ) RC LGS, U ORI NS 5 I8 BT I8 R 5% 7 i (A s Y
Remark 7: The input drive is highly effective; a 3.3kQ (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.

#ik 8: HMTHIRANE V&M HVIC, HAZHli 7al 5 CPU i1 ELEANE, 1A EAL MDA

A R 1 R

Remark 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.

fRA<: 202111A
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#VE 9. HZSHER AN FLEERE Uy V. W
Remark 9: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

#VE 10: FO ZIPOTERAL, HAF SLMNIEE —N2) 10kQ ) LA EH7#]+5V/3.3V R .
Remark 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 A IERIRY, AL By C LRI TR
Note 11: To prevent false protection, the A, B, and C wiring should be as short as possible.

R 12 (RYERE R1. C4 [P R B SOEEUE 1.5~2uS. SEWri [A) n] G bl 5 A7 2 1 AN [F] 1 22 /0
e, I R1. C4EF/NEZE, IRJEAMASRT,

Remark 12: 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.

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

14 N TP TR, AR PENL LRI 51 AN R AT RE M)A, HEFAE P&NL Jij 1 [A] N
£)0.1~0.22uF f] MLCC {EAMIE N 7%
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.

#1E 15: P4 VNC i (9&16 JiD 7E IPM AR L IERAE —#2, AMEE— VNC i 13838 GND, 75—
T RIS

Remark 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.

0 16: QAR @S PCB W R R D)2, #H1E 5 v RS2 3 D2t R AR K2, HESF
foE F R R

Remark 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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Figure 17: Schematic diagram of package size

AEEW
1 MR T A IR A R 7 dh i
RSk

2. JEEIEINTE

NE bR, WA BT

N EA A AR, o

AR RIS -

—=— 5.50:0.1 l=—=—o

SRR T 2 AT LR 5 A

3. TERLERVBCUHIN T AN I S I A B R BUE AR, 15 S BE A AL AT FEME

4. KRULHAS AT FRAAZTEA T3 S5 R o

NOTE
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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.

BKEARN
EHERBFRBBRAR
AFbl: ARG ERTTIRYIET 99 5
Mi%: 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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