ERETIRIZLER(IPM)

Intelligent Power Module

SPEZOSGOF-E

FES ¥ MAIN CHARACTERISTICS

600V/20A =ARAMFE BT
Vces 600V
tlc 20A
tlcp 40A
Ri& APPLICATIONS
o VKA HAEHL « Air-conditioning compressor
o U HAEHL « Refrigerator compressor
o (RIIZRAZINA e Low power inverter
o LN e Industrial sewing machine
PR

o N IGBT KA, WEHZ E.
e 600V/20A — AR 3, P E BRI IEM-%E -5 IGBT.
o IGBT IKzlj: MamAYim NS, =ik 600V H°F

Heffe, BIER RS, M (G m) TP,
o WIBE(ES: XPM TR GIUD « LA YR R s
o MINIEN: 7 3.3V&VHANES, mETFHK.

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.

Ao 3 DR R i

<
<

NC(2S)

Pl24)

u{23)

v{22)

wia)

NU(20)

DIP25-CU

&
¥

&
—r

T &6
PIN1-PIN25

{17y vor

¢ 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.

e Fault signal: corresponds to short circuit (overcurrent).
under-voltage fault.

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

T 1= 5 ORDER MESSAGE

Over temperature and Low-side power

. 7= W {8 B Product information

BB — o ‘

Order mumber e -4 TGt P # % | R
Halogen-Free-Tube Halogen-Free-Reel Marking Package Outline

2A01-0523-16 SPE20S60F-E N/A SPE20S60F-E DIP25-CU A

2A01-0629-16 SPE20S60F-E N/A SPE20S60F-E DIP25-CU B

KR E Module diagram

fRA: 202301D
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Vira(2) & ’

Vvre(3) fo)

Vwra(4){

Al
Wt

Ue(5) &

Vr(6)

We(7)
Vei(8)

Vinc(9)

l P(24)

Dit
—

L/

IGBT2 Dizl
HVIC —]
™

U/

& U(23)

& V(22)

Un(10)

V(1)

Wn(12)

Vni1(13)

Fo(14)

CIN(15)

Vie(16) .

Vor(17)

L/

O Wi(21)

L, NU(20)

\\5
m
:&1
=)

% Y

L NV(19)

Lvic
IGBTE —
[—

L NW(18)

K1 B B R B
Fig 1: Internal circuit

NC(1)
VUFB(2)
VVFB(3)

VWFB(4)

UP(5)
VP(6)
WP(7)
VP1(8)
VNC(9)
UN(10)
VN(11)
WN(12)
VN1(13)
FO(14)
CIN(15)
VNC(16)
VOT(17)

&

SPEXXXXXX-X

1.9.9.9.9.9.9.9.4

=& (25)NCc Ncf2s) 5 ﬂ}

- (2400 pr2a)
23 u3) 4
3‘ (22)v v(22) -E
—F cow w2y

& (20)NU  Nu(20) =

=B (19)NV Nv(19) q}

8 (18)NwW  nNw(is) T

fiR4s: 202301D

Kl 2. S| 2R
Fig 2: Distribution of pin

(1)NC
(2)vUFB
(3)VvFB
(4)VWFB

(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
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B B AR & R
Pin Number Pin Names Pin Description
1 NC %ﬁ%
connectionless
U AH B B e Y 1
2 VUFB . .
U-phase upper arm drive power terminal
JEE 1Y 7 NERE
3 VVFB V A EIZZJ? R i _
V phase upper arm drive power terminal
e 1% 7 b S
4 VWEB \Nﬁi%%@%ﬁ%? '
W phase upper arm drive power terminal
U A B S S5 A 1
5 upP . . .
U-phase upper arm control signal input terminal
V BB HE S A T
6 VP . . .
V phase upper arm control signal input terminal
W B2 45 5 4\ i
7 WP . . .
W phase upper arm control signal input terminal
8 VP1 iﬁ%wﬁﬁwﬁ?'
Control power terminal
Pl IR GND i
9 VNC Control power GND terminal
U A FEEHIE S A T
10 UN . . .
U-phase lower arm control signal input terminal
VT HE S N T
11 VN . . .
V phase lower arm control signal input terminal
W AH B IS 5 5\ 3T
12 WN . . .
W phase lower arm control signal input terminal
Control power terminal
HC R L
14 FO Fault output terminal
15 CIN JoL I DR A fid LS ARG i
Short circuit protection trigger voltage detection terminal
Pl HIE GND i ¥
16 VNC Control power GND terminal
17 VOT ﬁﬁﬁ%%ﬁ%? _
Temperature detection output terminal
18 NW W B IGBT &5 i+
W phase lower arm IGBT emitter terminal
19 NV V MR IGBT Kk
V phase lower arm IGBT emitter terminal
20 NU U MR IGBT KiHkimT
U phase lower arm IGBT emitter terminal
21 W W AR Y 3 7
W phase output terminal
29 v VA T
V phase output terminal
23 U U AR% o T
U phase output terminal
AR 25 BV A\ S T
24 P . . .
Dc input terminal of inverter
25 NC %ﬁ%
connectionless

Kl 3. BORGINDIREE LR
Fig 3: Pin function

BRARBUEE (Ti= 25°C, Frlhiik ui v

fRA: 202301D 3/19
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Absolute Maximum Ratings

(Tj= 25°C, Unless otherwise Specified)

A5 4) Inverter Part
105 i H AT WEE BT
Mark Project Condition Ratings Units
RS HLE FLFF P-NU, NV, NW ]
Vee . 450 \%
supply voltage It applies between p-nu, NV, and NW
HIRHE (BRI BT P-NU, NV, NW  [d]
Vce(surge) . . . 500 \Y
Supply voltage (including surge) It applies between p-nu, NV, and NW
N o E L A R
Vers AR kﬁﬂ‘&ﬂ CENiN / 600 Y
Collector to emitter voltage
£l AR IR Tc=25°C (Tc WHATENE 4 20 A
= Collector current TC = 25°C (see Figure 4 for Tc test method)
£l SRR IR (IE(ED Te=25°C, Jikh 5/ T 1ms 40 A
= ep Collector current (peak) TC = 25°C, pulse width is less than 1ms
P SR I Tc=25°C, Hd) 50 W
¢ Collector power consumption TC = 25°C, single chip
4 (W 1)
i -40~+150 °C
T Junction temperature (See note 1)

HVE 1 IPM DI SR ROREUE AN 150°C(@K MR Te< 100°C). 2T, T itk IPM B17% 4, ZiRMEET Tjav) <

125°C (@ HilRJ¥ 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).

$4#)¥ 4> Control Part

w5 15 H AT WEH LA
Mark Project Condition Ratings Units
Vos bR g ] LU L ¥ UFB - U, VFB-V, WFB-W Z [f] 20 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo Al PR L T VP1—VNC ZJi,VN1-VNC i 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
A 2 A N,
" CINEERE RIFT UP, VP, WP, UN VNLWN-UNCZE o oe
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
IS7 A - _ Ry ‘E!
Vo R L FUIT FO = Vie 2T -0.5~VD+0.5 Y
Fault output voltage Applied between FO-VNC
o [t TR FO i IR IR AE 15 A
Fault output current FO terminal sink current value '
VA ST i A ‘ _ >
Voo RIS RARE FAT CIN=Vae X[ 05vDs05 | v
Input voltage of current detection terminal Applied between CIN-VNC
figRA<: 202301D 4/19
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BNRY Total System

ise) HiH FAF BUEME FAL
Mark Project Condition Ratings Units
RLYE R E IR e G Vb = Vpg = 13.5 ~ 16.5V
\ — 150° o
CC(PROT) Power supply voltage Tj=150°C, JLHEE, K a]/NF 2us 400 \V;
Se|f_pr0tecti0n range (short Circuit) TJ =150°C, no repetition, time is less than 2us
IEH TAE KR
Tc PRI LIF TR -20°C<T] $150°C 20~+100 | °C
Module working temperature
e N=N:=g
Tstg AR / 40~+125 | °C
Storage temperature
J— IES%I460Hz, AC 1406, TERBIIRIHA T 214
Viso T Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
R F
O O
217
= F |
> Q ) =
[ K /
o] .
O T O -""“‘-TcFEE?'mﬂiihm
CEbak by
Bl 4. 2R Te WA
Fig 4: Case Temperature Measurement
#FH Thermal Resistance
1] it H A BOME | BIAUE | RORME | AL
Mark Project Condition Min. Typ. Max. Unit
Rih(-0)Q Lk i s A IGBT Joff - oW
-C -~ A I 70 N ZASEY = = . °
i . 7" Single IGBT element
Junction to case - —
. A FRD Joff
Rth(j-c)F thermal resistance - - 3.4 °C/W
Single FRD element
HAARHE (Tj=25°C, BRIEfrmkism)
fRA: 202301D 5/19
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Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
A E 4 Inverter Part

105 i H AT /AME | SRUE | ROKME | AL
Mark Project Condition Min. Typ. Max. Unit
Vb = Vps = 15V 175 23 y
PR RAIBATRIE |\ 2 gy o =p0a, Tj= 25°C ' '
Saturation voltage between
VCE(sat) ) Vp = Vpg = 15V
collector and emitter D= VDB~ _ 20 _ v
Vin =5V, IC =20A, Tj= 125°C
FWD It a5
V ViN =0V, lc=-20A, Tj =25°C - 1. 2 \%
F FWD forward voltage 8 ¢ J 3
ton - 950 - ns
toon) o N Vee = 300V, Vo = Vo = 15V, - 380 - ns
. JERISE] (T 2) i 630 i s
OFF Switching time (Note 2) lc =20A
, - 60 - ns
tocorf) Vin = OV-5V, J&HE i
ter - 200 - ns
Eon JriE#EE  Turn-on loss IC = 20A, VCC =400V, VD - 2000 -
. =VDB=15V, RG =220, L= uJ
Eoff KWr#E  Turn-off loss 200uH, LS = 150nH - 250 -
B R B A S W L U Vee=Vees  Tj=25°C - - 75 uA
Ices i
Collector tguerr:;lrt]tter leakage Vee= Vegs  Tj= 125°C } } 1 mA

H1E 2: ton Al torr WHEIKSY IC PFAEHIIEIR IS /], toony T tcorr 2 IGBT H S8 A 72 I I ERSN 26 4F T IR SR /] o 7 W
K 5.
Remark 2: ton and torr include 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.

100R6lc 100%c

[ A Vce
A N—
\nN = V|N
-+ tON - 2
tcon forF i
VINON) 10%Ic 90%lc  10%VCE 1026VCE Lo 10%ic
(@) JF ki (b) I

B 5. JFRAES A E X
Fig 5: Switching Time Definition

#Z#]E4 Control Part

fRA: 202301D 6/19
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05 i H At R/ME | AU | BORE | B
Mark Project Condition Min. Typ. Max. Unit
Vb FAS HI Vb = 15V
Ip ] VP1-VNC - 0.35 1 mA
Vb Quiescent Current VIN =5V
VDB 7S HLI Vos =15V |UFB-U, VFB -V,
IpB ] - 300 550 uA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO @it 10K H
FH_I-+7 25V
2 fe : 4.6 - - \Y
Vo E %Bﬁitﬁuu%t%}f Vsc =0V, FO pin is pulled up to
ault oufput voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.3 \
FELIH 1E v ik % B
Vsc, TH+ Short circuit forward trigger Vp = 15V 0.445 0.48 0.515 \
threshold
FELI A7 1) ik B
Vsc, TH- Short circuit negative trigger Vp= 15V 0.2 0.4 - v
threshold
UVob fish % HL°F Trigger level 9.0 10.0 11.0
Nlie M1y
UVbr PRI O ] ) E A7 HF Reset level 10.0 11.0 12.0
Power undervoltage protection - \Y
UVbep contro fish & B Trigger level 9.0 10.0 11.0
UVbsr ST Reset level 10.0 11.0 12.0
i SRR
Ron,FLT IR AL I=1.5mA 50 | 100 | ohm
Fault low effective impedance
22 fo A 3, il_‘.:'
Too E&ﬁiiﬁutﬂﬂm{*AE i 20 65 i uS
Fault output pulse width
NS 5 B I [A]
tFILIN (UP/VP/WP, UN/VN/WN) Vn=0V&5V - 350 - nS
Input signal filtering time
CIN H N5 T JEL i [
t - _ - 400 - nS
CINMIN CIN input signal filtering time Vin=0Vor5V\Ven=5V
i B (8 F s RifF UP,VP,WP,UN,VN,WN
VIN(ON) U - 2.2 2.7
Turn on threshold voltage 1 VNCZ [H] Vv
v KT IR AE B Applied between UP, VP, WP, 1 14 i
INOFF) Turn-off threshold voltage UN, VN, WN and VNC '
v R, #iE 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 - yE
oTt iR R | LVICI 100 120 140 v
Over temperature protection LVIC temperature
URITREIE/aBIA: LVICE i il
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - ohm
hysteresis

#1E 3: IPM () VOT i 45k th 2675 25 K 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.

fRA: 202301D
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3.5

]
=

2.5

\
AN
\

2 ?/
15 ’/

N\
AR

0.5

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

Temperature ['C]

K 6.1: VOT fith sk 4k
Figure 6.1: VOT output voltage curve

IPMH EIC

AAA
mEES =

Vref —+

K 6.2: VOT fHith Hig
Figure 6.2:Vot output circuit
(1) AE R I ThRERS, 7 VOT SIS T+ 5k Q FfH, JEA# OTP Thae: Rk VOT 5l
A (Bl ), "R RS ILIIRE, BB IR A A1) Bl A LVIC Ja TSI,
B IHASBEXS DA By (3R IR R 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.

fRA: 202301D 8/19
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RIS UIENEE 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.

i T1E4 M Recommended Operating Conditions

(2) 1 3.3V H 7 HLAEAR A2 H 4% LA VOT Iy, VOT Hath 7RI B2 b T bRy, vy g £ 1 H

Peb s 3.3V, MR RS E AR S 8%, @RISR VOT % th 2 18] B — A8, 5

5 i H At ROME | BRUE | BROKME | B
Mark Project Condition Min. Typ. Max. Unit
IR A BT P—NU, NV,NW 2 &
Vce 0 300 400 \Y,
voltage Applied between P — NU, NV, NW
v P AL s MHT VP1-VNC i 15 v
D - -
Control supply voltage Applied between VP1-VNC
. . M ¥ VUFB - U, VVFB -V,
B R o
VWFB-W 2 [d]
Vs Upper arm control power . - 15 - V
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ B AR R, Te<=100'C
BEX i o )
tdead Corresponding to the input of each 1 - - us
Dead time
bridge arm, Tc<=100C
PWM #i% -20°C<Tc <+100C
frwm i - - 20 kHz
PWM frequency -20°C<Tj<+150°C
BR/NNE T ik 5E ON 1 - - us
PWM Minimum input signal pulse
OFF 1 - - us
width
yEyE
T G - -20 - 125 C
Junction temperature
PUBREE Mechanical properties
figRA<: 202301D 9/19
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TiH At RAMAE | AME | ROKME | AT

Project Condition Min. Typ. Max. Unit

ZHEHE Installation torque W22 4T R~F: M3 Screw size: M3 - 0.69 - N-m
it T Design flatness K7 Figure 7 -50 - +120 um
H i weight - - 9 - g

o [0 0 N000nanoonny

0 ' I

i

K7 P A A

Figure 7: Flatness detection position

M F+ERs Application Guide
IR A\ I8 Enhanced input filtering
R R AR BEWE 2 HVIC A BRI 00 Nt bk o 1) — B0 S oA B T BB BR AR -0 5 A
ARk, WA 8 A 9 &2 MY A N DR A 5 R N i I A T
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 | |
t

Eg.l

v

FIL.IN:

—

Eg.2:

Hith

==
:

K 8. Tl N\ e
Figure 8: Typical input filtering Figure

fRA: 202301D

Eg. It

Eg.2

A |
trLm

i

i |ﬁm£q_1

i |

Kl 9: Hm Ao N JE
9: Enhanced input filtering
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R4 ThEEmt B Timing diagram of protection function

K10 R ORI I e B (i)

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

al: BEARE BT Bk BT RIEIRE 5, 78T — DNRIEAE T HT AT 1K 5 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: IEHIEAT: IGBT JTJ8 Hmak v«

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

a3: KL A (UVDt).

a3: Undervoltage detection point (UVDt).

ad: NEMANRM 4GS, IGBT #i KHPRE .

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

ab: ks TS

ab: Fault output is on.

a6: KM E (UVDr).

a6: Undervoltage recovery (UVDr).

ar: IEHIZ1T: IGBT @I sk s H H it

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

fRA: 202301D 11/19
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E TN R ‘ ‘ ‘ ‘ ‘ |

_ i

i Rl A i Wy i

4
_w_na.,_/__x____ A
[53] ;-3
AL s / Lpar— mv
Y e o s
firth g v | I 3 [ | .

o HF R SR
11

Al i iy H 7 S

KA1 RORGRI P (i)

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

b1: ML Tt B ETFRIRIEWE S, AT — DNRIEE ST RN IZ L B 8 3hiE1T
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 : IEHIZ1T: IGBT Sl Nk s 8 i

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

b3 : KJEKMN (UVDB).

b3: Undervoltage detection (UVDBt).

b4 : AEHARMAMES, IGBT #BZKHPRE.

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

b5 : R LM (UVDBr).

b5: Undervoltage recovery (UVDBr).

b6 : IEHIZ4T: IGBT Sl Nk s 4 i

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

B 202301D 12/19
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ct:
cl:
c2:
c2:
c3:
c3:

c4

c4:
c5:
c5:
c6:
cb6:
c’:
c’:
c8:
c8:

IEWI217: IGBT FIEHI .

USSP

L

fpriis it

IGBTHIH -2 5 ik
fa) e, I|

cl
AR ﬂ

SR L R J,A‘\\‘;\ qc” I
\ CRM [ 75 #iat
- 2

A 4 3

Pl o

[

£
11

K 12: JEEs LRy I P CUE & TR
(E I A1 B 7 AL L BHE 2

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

(Connected via external shunt resistor)

Normal operation: IGBT conducting current.
L AT (CIN fil k28 o
Short-circuit current detection (CIN trigger).
IGBT [ I A% 56 il < .
IGBT gate is forcibly turned off. c4: IGBT is turned off.

. IGBT KHfr.

IGBT is turned off.
AR i HH e I 2R T AR IE AT

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.
N “HIGBT JFidl, (H2#lafs 5 /E WA, IGBT AT,

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

IGBT XM,

IGBT is turned off.

fRA: 202301D

D WER A

I ik i 9 f & Tro=65us.
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WNEBEOSEE  Input/output interface circuit

5V line

10k DIPIPM

Up. Ve, Wi, Up Vi Wi
e ’\/WT >
et Fo

F =l

-y

7;_ -‘l._.- Vic(Logic)
B 13: HEFEI MCU 0 \M i3 e i

Figure 13: Recommended MCU input and output interface circuit

&4 T PWM 2] 7 20ORT S bR S AT L ) BEATE S R AR B BT,  RC EAEFT R 221k
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.

HVE 5 Wi N EAFRHER) CMOS B¢ LSTTL i th AHULHC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

S ERHEEZE  Shunt resistor wiring

IPM

TR <1000 (YT —F5=3m
E=10um + f£=1Tmf iR LR )

i

NU [ O—. "
VNC NY [ Cm—, " —y— O

MW C— " —
S L

ERBASEH
ZEMERREE

B 14. 5505 AT R 0

Figure 14: Precautions for bypass resistance wiring

HARIN K Typical application circuit diagram

fRA: 202301D 14/19
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Bootstrap negative electrodes

should be connected to U VW
terminals directly and separated
— P24) l wg.| from the main output wires
CIDAC2 | Vur(2) IGBT1 E
4~ i
T
Wisa(3) U(23)
233 - 3
* IGBT2 i2
Wrs(d)
ﬁ% i HVIC
UH5) vi22) /"
I\Me) IGBT3 " \@
|
prm
Vri(8)
c%;l Wi21)
L - +
2 Vi) —;/4
9] IGBT | c3
c Un(10)
J —
Wn(11)
NU(20)
Wii(12) care
5V Dis
; Fo(14) LvC |
NV(19) L4
Ivm{m IGBT *—*
f Skil % Dié
Built-in temperature I - -
output type orl et ¢ Via(13) NW (15) Long wiring here might
puttype orly
CroIA o ¢ | cause short cirguit failure
L vie(16) Long wiring here might cause SC C)/
- i lcw (15, |level fluctuation and ma%f:ction
1 B
Long GND wiring here might Loy 4‘[{1 Shunt
generate noise to input signal and T resistor
cause IGBT malfunction A PE— ’r\'l‘ _____ >
Control GND wiring Power GND wiring

#UE 6: MAWEEARG 1C AEERA A N AR ERERSE, A2 N ] B ;

K 15. SN A HLRR

Figure 15: Typical application circuit

L RC EMZERIN, 25U R ANAS 53 2T 5 M5 IR R 8 R ¥
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.

pYARY

FET: HTRBRNE T LR HVIC, Mzl 7ol 5 CPU b 1 EAEAE, 1A f ZAE MR s 5

o 55 R S LS

fRA: 202301D
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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.

/7 8: HZS B RN ARSI UL V. W .
Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

H/IE9: FO RINMITERMY, HAF S AN — 2y 10kQ 1) EhrdpH ER2)+5V/3.3V B,
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.

#iE10: APTERGEY, AL By CELRMRATRESR.
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

FVE 1 LRIPEEE R1. C4 [FINA) 5 B WURHAE 1.5~2uS . < W ikS [8] °] G fili 45 A1 4k AN [B) 1 22 /0
LA, I RT. CAGB/NEZE, REAMEREL,

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.

HE 12 PrAEERA BRI SEIE IPM.
Remark 12: Position all capacitors as close to IPM as possible.

BIEA3: N TPIIERE AT, EREEA S P&NT XA 51 LN R AT REM AL, HEFEAE P&NT i1~ (AN
#)0.1~0.22uF 1) MLCC RS JEDL 25
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.

&7 14: PIA VNC i (9816 JAD 7£ IPM A8 &AL —2, SMBIE— VNC i 7 i%#:3 GND, 53—
Uiy - SOV %

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.

A 15: QR @ PCB BRI Dy M, #H1E 5 0] 5o 2 BN Dh 2t KRR m, HEFE
fai Y 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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SME33E  Outline package drawing
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Figure 16: Schematic diagram of package size
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Figure 16.2: Schematic diagram of package size
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