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650V 30A High-Density SiC IPM
Description/#fiA

6HP30NO65A9P offers the chance for integrating various power and control components to increase reliability, optimize PCB size and
system costs. It is designed to operate as high-performance inverter for demanding motor drive applications and active power factor
correction. The product concept is specially adapted to power applications, which need good thermal performance and electrical
isolation as well as EMI save control and overload protection. Three phase inverter with 1200V SiC MOSFETSs are combined with an
optimized 6-channel SOI gate driver for excellent electrical performance. The bodydiodes of SiC MOSFETSs can be used as
free-wheeling diode, and turning on the MOSFET during bodydiode conduction (synchronous rectification) can be used to reduce
losses further.

6HP30NO65AP = m&EM 7 LMK SEHITH, EERARFIEN, BE PCB BRARTHERRZDHMA. KFmEASMRE
WRFEINE, SBHETTNENRNEERNZERERIE (APFC) KA. Z& A RHNIREA#T T RER K, BE&EFEN
AMEEESSURESRE, BRFRM TR EM HUEH SEHERPIE. EAMXA 1200V SiC MOSFET A =tA&FfLEE,
FHEMUOLR 6 BiE SOl MkIRkahzs, #RTIRBMBIMRE. st SiICMOSFET MG —RETEREALR_REER, B
EHBERRA (EERZIRESBHEIE MOSFET /A1) |, o#—H BERNIFE, RABERIE.

Product features//= &5 =

®  Fully isolated Dual In-Line molded module
EIRE NS B R R
® Rugged 650V SOI gate driver technology with stability against transient and
negative voltage
ST % 650V SOI #RkIEzEm A, B&ETREMNNBESEENMNE
® Allowable negative VS potential up to -11V for signal transmission at VBS=15V
# VBS=15V Kf, X#FEik -11V B9 VS itk ESEa
® Integrated bootstrap functionality and over durrent shutdown
&l B2 I8 SR KR
®  Built-in NTC thermistor for temperature monitor
ME NTC #&@BE, AFEEEN
®  Under-voltage lockout at all channels
FBEXEHE (UVLO) Rip
® Low side source pins accessible for phase current monitoring (open source)
R EAR SRS H, SHFREIRIEN (FRRREH)
®  Anti cross-conduction prevention
FEXSRE (BB) RiP
®  All of 6 switches turn off during protection
RIPFMARS, £ 6 BEAXER T
®  Programmable fault clear timing and enable input
HEBRE B T gRte, T IHERE R ANIRE
® |ead-free terminal plating; RoHS compliant
ThinTER, 5 RoHS #rf

Applications/Rr7 F{iisy
) Fan drives
PNz e
®  Active power factor correction
BRNEEERIE
®  High-performance motor drives

MBI

Package parameters/3t3:{E 2

Type/BS Package/#f 4 Marking/#x1R Packaging method/g1 3 775
6HP30N065A9P SDIP24 6HP30N065P Tube/&E %
Py v PRI A=
ZRIBAEEERAF 1/16 Rev.G1.0
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650V 30A High-Density SiC IPM Ml
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1. Internal electrical schematic
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Figure 1. Internal electrical schematic/[4 B B8 R IR &
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650V 30A High-Density SiC IPM
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2. Pin configuration

S| HEE

2.1. Pin assignment/3|fi4> %
(1) VS(U) EECIFQ U O g @P
(2)VB(U) T——]
©@
(3) VS(V) ]
(4) VB(V) c[_t::j P @
(5) VS(W) ncmm
(6) VB(W) c——— 22V
(7) HIN(U) cx:::(
(8)HIN(V) m——
(9) HIN(W) o b enw
(10) LIN(U) T———
(11) LIN(V) 2l
(12) LIN(W) oT————|
(13) VDD e & (o)NU
(14)RFE  OT——
(15) ITRIP E © b (19N
(16)vSs T—
(17) VTH ion (OIS m\ Of & taNw
Bottom View/JE &R 1 &
Figure 2. Module pinout/f&1k 5| B4 75
Schmitt-Trigger
HINX |j}' INPUT NOISE
LINx | FILTER ?
~ 5kQ)
SWITCH LEVEL
VSS Viu; Vi
Figure 3. Input pin structure/#j \ 3| B1%545
a) —>i trLn ‘L— b) —>i trLin 54—
HIN 3 HIN I i
LINJ_|_.‘_ LIN u !
high
HO HO
LO low LO
Figure 4. Input filter timing diagram/4; A\ &5 22 it e &
Bi-direction
itt-Trigger
7 NOISE FILTER H
RFE
> From ITRIP - Latch
VSS From UV detection
Figure 5. Internal circuit at pin RFE/ RFE 5| IR &R B
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650V 30A High-Density SiC IPM I

6HP30N065A9P |
Table 1 Pin assignment/5| 4> Ec
Pin number Pin name Pin description
SIH%&S S| &TR EJ): Ei:pe
1 VS(U U-phase high side floating IC supply offset voltage
© VRN IREICT AR BB R
2 VB(U U-phase high side floating IC supply voltage
) UARE IR RN CIE 5 S e L T
3 VS(V V-phase high side floating IC supply offset voltage
V) VI RFHICE AR ERE
4 VB(V V-phase high side floating IC supply voltage
V) VAR H RENICSE 5 fikeb o
5 VS(W W-phase high side floating IC supply offset voltage
W) WABB IR SR B R
6 VB(W W-phase high side floating IC supply voltage
(W) WAHES i RN C3% 2 ke e
U-phase high side gate driver input
’ HIN(V) UABE AR SRS 3 A 5
V-phase high side gate driver input
8 HIN(Y) VAR SR IR B A5
W-phase high side gate driver input
o HINW) | i nmasani Aok
U-phase low side gate driver input
10 LIN(U) UAER3H AR IR 3 A i
V-phase low side gate driver input
" LINEV) VAR HHR 3R a8 N5
W-phase low side gate driver input
12 LIN(W) WA R S\ 2
Low side control supply
13 VDD fEE s R
14 RFE Programmable fault clear time, fault output, enable input
TR EERES ). MR L . SRR i
Over current shutdown input
15 ITRIP S N
Low side control negative supply
1 vsS fEE 3 %0 50 £
17 VTH Eg;ﬁor therminal
W-phase low side source
18 NW WARE A AR
V-phase low side source
19 NV VARIEH AR
U-phase low side source
20 NU U3 H AR
21 W Motor W-phase output
BAWARS
29 v Motor V-phase output
EBHLVARR T
23 U Motor U-phase output
U H
o4 p Positive bus input voltage
BB ERAIER
ZRFAMEREERAR

Anhui Himingway Semiconductor Co., Ltd.
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650V 30A High-Density SiC IPM
6HP30N065A9P

3. Maximum ratings Vop=18V and Tj=25°C,unless otherwise specified.

B A K TE {EL 2 iAVoo=18VAIT=25°C B dk B A 15 B8

Table 2 Module part/{&E g4

Parameter Symbol | Test conditions Value Unit
2 SR=) i A 1=l Bfr
Storage temperature range R
iR ESEE Tste -40~125 o}
Operating case temperature . o
SNET R Tc Refer to Figure 7 -40~125 C
Operating junction temperature N R
TR T -40~150 c
Isolation test voltage . _

Y ST R Viso 1min, RMS, f = 60Hz 2500 Vv
Table 3 Inverter part/;i 3 g8 &5 4>

Parameter Symbol | Test conditions Value Unit
SH TS it &1 & Bfr
Max. blocking voltage

B ABRMTER Voss 650 Vv
DC link supply voltage of P-N .

P-N|5] B2 5 VeN Applied between P-N 450 \%
DC link supply voltage (surge) of P-N .

P-NE B A AEEE CRE) Vensurge) | Applied between P-N 500 \
DC drain current . Tc=25°C,T,<150°C +30 A
WIRERER ° Tc=80°C,T,<150°C +21

Pulse drain current )

AR R e 7 lor +58 A
Maximum output phase peak current | +50 A
R AR RIEE om -

Power dissipation per MOSFET Cmpo

FHMOSEFEINE Prot Tc=25°C 21 W
Table 4 Control part/3&%$1&8 4

Parameter Symbol | Test conditions Value Unit
¥ TS M A & Ber
High Side offset voltage

BORERE Vs 650 v
Repetitive peak reverse voltage of bootstrap diode v 650 Vv
BERERENEREESRE RRV

Module control supply voltage _

He R R I Voo -1~20 v
High side floating supply voltage(Vs reference to Vs) vV 1~20 Vv
BIFAMEEE (Ve5Vs2 i) i )

Input voltage (LIN, HIN, ITRIP, RFE) B

@ NBJE(LIN, HIN, ITRIP, RFE) Vin -1~Vop+ 0.3 \Y,
Logic ground

J\E$ﬁiﬂlvss VSS 0 V0p+ 03 V
Allowable Vs offset supply transient relative to Vss

AR T Vs AR Vs o8 RIS dvsfdt 50 Vins
1. Pulse width t, limited by Timax) /Bk 352 R TR A LR

2. Limited by Timax)/ZR TR ALE

2 v i | NS

SR SR A 516 Rev.G1.0
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650V 30A High-Density SiC IPM

6HP30N065A9P |
4. Thermal characteirstics
Table 5 Thermal characteristics/#v4
Parameter Symbol | Test conditions Value/{g Unit
S s T %14 Min. | Typ. | Max. | F{u
Single MOSFET thermal resistance, junction-case R
5. Recommended operation conditions

BEIEXMG
Table 6 Thermal Recommended operation conditions/¥#3E T {E& {4
Parameter Symbol Value/{g Unit
S 5 Min. Typ. Max. LS4
DC link supply voltage of P-N
P-NIa B e o Ve 0 450 v
Low side supply voltage
1EhtEEE Vop 15 18 20 \Y
High side floating supply voltage (Vs vs. Vs) Vv 14 20 Vv
SIFRHEEE (Ve5VszE) B8
Logic input voltages LIN, HIN, ITRIP, RFE v 0 5 Vv
BEHABE LIN, HIN, ITRIP, RFE N
External dead time between HIN & LIN DT 05
HIN 5 LIN 2 8#95hER3E X i 8] - HS
Voltage between VSS - N (including surge) v 5 5 v
VSSENZ BB E (BHERE) comP
Minimum input pulse width PWineon) 1 S
BN B B PWinors) H
Control supply variation AVes -1 1 Vius
23 e AVoo - 1 !
2 v PRI NS
SRR BCL SR AT 6/ 16 Rev.G1.0
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650V 30A High-Density SiC IPM
6HP30N065A9P

6. Static characteristics voo=18v and T;=25°C,unless otherwise specified.

B4 M =i voo=18VAIT=25°C i B 1M

Table 7 Inverter part/i¥ & 35285

Parameter Symbol | Test conditions Value/{g Unit
¥ 75 | Wik&H Min. | Typ. | Max. | B4
Drain-source on-state resistance _ _ T=25°C 115 | 127
SRR SE e fE Rosen | 1o=1SAVN=V e —1ehec 106 ma
Drain-source leakage current _

Diode forward voltage _ _ Tj=25°C 3.5 4.8

ZiRE R R Voo | 1so=SAVIN=0V o —ienee 3.1 v
Table 8 Control part/{Zf 4

Parameter Symbol | Test conditions Value/{g Unit
B TS| A& Min. | Typ. | Max. | 4L
Logic "1" input voltage (LIN, HIN)

B TBANBE Vi 19 | 23 | Vv
Logic "0" input voltage (LIN, HIN)

E$ﬁ“0"¢ﬁ)\%}£ VIL 07 09 V
ITRIP positive going threshold

ITRIP i[5 B1& Vi1 TH+ 475 | 500 525 mV
ITRIP input hysteresis

ITRIP # ) &5 Vi1 Hys 55 mV
Vpp and Vs supply under voltage positive going threshold Vbpuv+ 115 | 122 | 13.0 v
Voo #1 Ves BIRAEIEEBIE Vasuv+ 10.5 | 11.2 | 12.0
Vop/Ves supply under voltage negative going threshold Vbpuv- 105 | 11.2 | 12.0 Vv
Voo/Ves BLRAR &R [E H1{E Vasuv- 9.5 | 10.2 | 11.0
Voo/Vss supply under voltage lockout hysteresis VbbpuvH 1 v
Voo/Ves BIER EBIERE Vesuv 1

Quiescent Vex supply current (Vex only) _

B8 Vex HIEHER ({XVex) lass Hin=0V 200 pA
Quiescent Voo supply current (Vop only) _ _

o Vpp ESEEE ({XVoD) lapp Linx=0V,Hinx=5V 1.2 mA
Input bias current for LIN, HIN _

LIN\ HIN E"]m]\ﬁ%%iﬁ ||N+ VIN—5V 1 mA
Input bias current for ITRIP _

ITRIPHE B BB 7 lirrip+ | ViTrP=5V 30 100 MA
Input bias current for RFE _ _

RFE (% N\ 5B 855 IrFE Vrre=5V,ViTrp=0V 5 MA
RFE output voltage

RFEﬁﬁqupElé,}% 9 VRFE IrRrFE=10MA,VitrP=1V 0.4 \%
Vrre positive going threshold

VreeIE [ B1{E VRFE THt 19 | 23 | V
Vrre Negative going threshold

Vrre X (5 & VRFE, TH- 0.7 0.9 Vv
Bootstrap diode forward voltage _

Eé\é:$&§ﬂ£l’ﬂ EE,}_-T—L VF_BSD IF—03mA 09 V
Bootstrap diode resistance _ _

£ 56 — 45 % e Rssp Between Vr=4V and Vr=5V 120 Q
2 v i | NS

SR SR A 116 Rev.G1.0
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650V 30A High-Density SiC IPM
6HP30N065A9P

7. Dynamic characteristics voo=18v and T=25°C,unless otherwise specified.

ﬁ]@ﬁﬁ%ﬁuvmﬂ 8VHNT;=25°C,Br3IE R Bk BB

Table 9 Inverter part(High side)/ ¥ 23340 (S)

Parameter Symbol Test conditions Value/{& Unit
S #S R &1 Min. | Typ. Max. L Bivs
Turn-on propagation delay time ¢ 462
FHIB %0 IR B 8] "
Turn-on rise time t 25
FFi@ EF B (E] d ?/ngiv,

P p=15A, ns
Tu\rn-orj switching time toon) Vpc=400V 58
FHE Y 8]
Reverse recovery time ¢ 71
RERE 8] "
Turn-off propagation delay time ¢ 712
K& SEIR R 8] of
Turn-off fall time ) YTTS%V 36 s
S e TR A i f D= ’
XM RS Veoeagoy
Turn-off switching time 81
KRS ] fete
MOSFET turn-on energy E Ti=25°C 0.38 J
MOSFETF @4 & on T=150°C 0.76 m
MOSFET turn-off energy E Vbc=400V, T=25°C 0.28 mJ
MOSFET % ¥4t & of Io=15A Ti=150°C 0.52
Body diode recovery energy E Ti=25°C 0.10 mJ
HoMEREREES e T=150°C 0.21
Table 10 Inverter part(Low side)/ii 88284 (KM
Parameter Symbol Test conditions Value/{g Unit
B #s iR &1 Min. | Typ. Max. L B0y
Turn-on propagation delay time ¢ 532
FHE 1% % FT IR Y [8) on
Turn-on rise time ¢ 48
FFiE _E -] ' YH':'?AV'

=15A, ns

Turn-on switching time \?DC=400V 68
B tetom
Reverse recovery time ¢ 69
R E R E R[] "
Turn-off propagation delay time ¢ 685
KU & SEIR B 8] of
Turn-off fall time ) YT;‘ZE\V 1 ns
S MO R Bt i f D= ’
T T R R E) Vie=400V
Turn-off switching time
MR 8] tete o7
MOSFET turn-on energy E Ti=25°C 0.71 mJ
MOSFETTT @&t & o T=150°C 1.16
MOSFET turn-off energy E Vpc=400V, Ti=25°C 0.15 mJ
MOSFETXK#EE £ off Ib=15A T=150°C 0.22
Body diode recovery energy E Ti=25°C 0.04 mJ
FoREREREES e Ti=150°C 0.08
Short circuit propagation delay time
%E%{%ﬁjﬁi&ﬂ# I\ETJ 9 Y tscp'I From V|T, TH+ t0 10% lsc 1.0 IJS
1. Integrated Global Protection/£ 5} £ F{R3F
2 v i | NS
SR SR A 8/ 16 Rev.G1.0

Anhui Himingway Semiconductor Co., Ltd.



650V 30A High-Density SiC IPM
6HP30N065A9P

Table 11 Control part/32 &5 4

Parameter Symbol | Test conditions Value/{g Unit
B #S | W& H Min. | Typ. | Max. | B
Input filter time ITRIP _

ITRIP %y A\ &% B ja] tirriP Virrp=1V 500 ns
Input filter time at LIN, HIN for turn on and off _

LIN. HIN 3|HIfS8 5 b N\ &K A a) Tr, v | Vunnn=0V or 5V 350 ns
Fault clear time after ITRIP-fault ¢ Virrip=1V,Vpui-up=5V, 11 ms
ITRIP #tf 5 (Y A i B A ) FLTCR | (Rree=2MQ,Crre=1nF) '

ITRIP to Fault propagation delay VunHin=0 or 5V,

ITRIP EE&EE"]{%E’@EE tFLT V|TR|P=1V 650 900 ns
Internal deadtime

K ER5E X B[] DTic Vin=0 or Vin=5V 300 ns
Matching propagation delay time (On & Off) all channels .

BB I R RN (S8 5 3 H7) M+ External dead time > 500ns 130 ns
2 v PRI NS

SRR BCL SR AT o/ 16 Rev.G1.0
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650V 30A High-Density SiC IPM

6HP30N065A9P |
8. Thermistor characteristics
e PR
Table 12 Thermistor characteristics/#v& 5 PR4F 14
Parameter Symbol | Test conditions Value/{& Unit
B¥ #5 | Wik&EH Min. | Typ. | Max. | 2
%e[%lstance Rnte | Tare = 25°C 85 kQ
B-constant of NTC(Negative Temperature Coefficient) B 4092 K
NTCHBE# (FBEFRE) (291190)
=0 T T TCC) | Rmin(KQ) | Rnor.(KQ) | Rmax.(KQ)
—Rmin. .
3000 3 50 29.151 30.157 31.178
— =—Rnor. c 30
¢ \\ 'g 25
= sm —Rmax. ‘a 60 20.018 20.669 21.329
- 2\
c 0 X5 70 13.994 14.424 14.858
@ 2000 2 \
o T N
o c e 80 9.946 10.234 10.523
: 1500 E 2 ""--..____
0 =
.E ’ 50 55 60 65 70 75 80 85 90 95 100105110115120125 90 7177 7373 7569
E 1000 . o
= Thermistor temperature [TC] 100 5.953 5.388 5523
£
l_ 500
N\ 110 3.884 3.990 4.096
’ -40-35-30-25-20-15-10 -5 0 5 10 15 20 25 310 35 i‘lO 45 5;0 55 60 65 70 75 80 85 90 95100105110115120125 120 2908 2991 3075
Thermistor temperature[C] 125 0597 2601 2676
Figure 6. Thermistor resistance — temperature curve and table/#81 e jE -5 & gh2: F1R 4%
9. Mechanical characteristics and ratings
Table 13 Mechanical characteristics and ratings/#l#$1¢ SHEE
Parameter Test conditions Value/{g Unit
S iR & Min. Typ. Max. By
Comparative Tracking Index (CTI) 600
tHEL IR ERIEE (CTI)
Mounting torque M3 screw and washer
TERAE M348 44028 0.49 0.78 Nm
Backside curvature .
AL i R Refer to Figure 8 0 150 pum
Weight
T8 6.95 g
2y v it | A=

Anhui Himingway Semiconductor Co., Ltd.
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10.Diagrams and tables

B

10.1. Tc measurement point(mm)/ Tc358 i & (mm)

18.80

Tc Point
h : MOSFET

10.30

Figure 7. Tc measurement point/ Tc7E 8 it &5

10.2. Backside curvature measurement position/Z & g Z i =

= I =

oo oo ool

N N e
o > 7 e
7= ©

5
U“UHU“UHUHU HH “U HU

Figure 8. Backside curvature measurement position/7 1 gh Bz =

ZRIBAEEERAF 11/16 Rev.G1.0
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650V 30A High-Density SiC IPM Ml
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10.3. Switching test circuit/FF 3z H 8§

Ore leg diagram__|P

22F | ‘{

VS T HO
1002 0.1pF

HINxo—’\/\/\,1 HIN
A s Inductor LS|SwW

01nF —— L——e@—{VS load VDC
Voo U, vjw ——
o) YN
— e VDD—
220uF HS|SW

1009 /‘\0 . F:: |—
Linxo—\\N\—e— L LIN LO l

0.1nF H
o—o &— vss
i 10mQ

Nu, Nvj Nw /\/\Ar I\ I

Figure 9. Switching test circuit/JFF <z B 3%

10.4. Switching times definition/FF3< |8 & X

HINX
LINX 0.9v /
tr
tosr ton
. /\ 10%
Ipx T~
90%
t;
10% 10% 10%
Vbsx ~ J
tc(off)

Figure 10. Switching test circuit/JF 53, B B%

ZRIBAMERBERAF
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11. Application guide
K Fi%EmE

Typical application circuit/# 5! 37 F 68 3%

11.1.

P(241

U (23

vs1

HO2!

vy 3-ph AC
Motor

HO3.

W21

EiﬂTHE-EiS ] [T [T]
;E

VS3)
#5-
— (7) HINU) HINY ;
— 8) HINV) e LOY
— 9) HINW) - NU (20"}
— (10) LIN(U) LINt
H 1 11) LIN(V) 3
Micro — . ac - #7
Controller T e I » /
VDD line O——— VDD —— peET ’GI:JOI‘JN?
= 1 ine
f — . P LO3) : :)
—l— 3.3V line s } %g
= Thermistor zS
#3.2 #3.1
- - >
I <Signal for protection> ,—> ——— 5or U-phase current sensing|<—i ——
3.3Vliine V-phase current sensing|-<—i¢ T —
| Temperature monitor | W-phase current sensing|<—¢———¢—1{—}
<Signal for protection> T

Figure 11. Typical application circuit/#8 %Y &7 FJ 8 B%

a) Input circuit/$y \ &
- To reduce input signal noise by high speed switching, the Rin and Ci filter circuit should be mounted. (100Q, 1nF)
HERSRFXRBANESRE, NEE Re M Cn JBKEEE (100Q, 1nF)
- Cin should be placed as close to Vss pin as possible.
CngtRENEEHVsss | HIENALE
b) ltrip circuit/ Itripeg E%
- To prevent protection function errors, Cirrip should be placed as close to Itrip and Vss pins as possible.
ABERIPINEEHINEER, Core NRTRESIR Itrip SIMF Vss 5IHIME
c) RFE circuit/ RFE H3§
i)  Pull-up resistor (Rrre) and pull-down capacitor (Crre)/ LFIEPE (Rrre) FITFHIEEZ (Crre)
- RFE output is an open drain output. This signal line should be pulled up to the positive side of the 5V/3.3V control power
supply voltage (Vctr) with a proper resistor Rre.
RFE #t AmRAEmE . ZESEANBSAEMNENE Re FE 5V/3.3V BHEEHE (Vorr) AIERM.
- The fault-clear time is adjusted by RC network of Rrre and Crre and pull-up voltage.
H S A BR Y i8] FH Rree MCrreAIRC 28 I B EH7 B8 KIS .
B trrclr=-Rrre * Crre - IN(1- Vrre 1H+/VcTR) + internal fault-clear time 160 us
B trrclr=-1IMQ x 2nF x In(1-1.9/5V) + 160us = 1.1ms at RRFE = 1 MQ, Crre =2 nF and Vctrr =5V
B A pull-up resistor is limited to max. 2 MQ
FHiE PR ABREIH2MQ
B In case of Vcrr is higher than 5 V, the Rrre needs to be at least 200 kQ to limit the IC power dissipation
AVerET5Y, ARFIEMBIENIIFE, RrreZHEE 45200 kQ
ii) RC filter/RCiEK
- It is recommended that RC filter be placed as close to the controller as possible.
BICK RC RN EER U ELEFIRNAE.
d) VB-VS circuit/ VB-VS H &
2y X i N =
ZRIBAEEERAF 13/16 Rev.G1.0
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650V 30A High-Density SiC IPM |
6HP30N065A9P |

e)

f)

)

ZRIBAMERBERAF

Capacitor for Low side floating supply voltage should be placed as close to VB and VS pins as possible.
REMSFRFEENERNRITEREE VB 5I/F VS 5IHKE

Snubber capacitor ZZiH A%

The wiring between 6HP30N065A9P and snubber capacitor including shunt resistor should be as short as possible.
6HP30NOBSAOP S MR Aat (BIEREMERR) ZENHLNR TR,

6. Shunt resistor 4>iH1pESE
The shunt resistor of SMD type should be used for reducing its stray inductance.

NfERREME (SMD) BopiRErEas, IMEMHEAEER,

7. Ground pattern
Ground pattern should be separated at only one point of shunt resistor as short as possible.

EHERNREDREERN— T REDE, B B0 ER TR,

14 /16 Rev.G1.0
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12.Package outline

HRIME

*h
D *.
*D‘.
~D2:1,60>|<9:(MAO‘)’~EZ* ~el-
o D3
lalalals
- alelslele o g le
& o | DH—e3 o L@
—f(D1N— T 1 pe
D J* ] w N 9%
-0 2 T ) EW
v T (D10) Y| X
(D10) o -
o~
r - - - ®
oo vet ey
Few w o Bom g
o M D8
* D9
*-A-—
A1l
()
L
f
il
s ¢ K
*
X G N b
lﬂ N C]ﬁ f T
- 1 T - p
— i
Figure 12. Package outline/sf 1
F CAEBERS, 0VABERST
COMMON COMMON
SYMBOL Dimensions millimeter SYMBOL Dimensions millimeter
Min Nom Max Min Nom Max
A 3.00 3.10 3.20 E2 1.90 2.00 2.10
A1 1.40 1.50 1.60 E3 0.52 0.62 0.72
A2 1.50 1.60 1.70 E4 29.80 30.30 30.80
b 1.45 1.50 1.55 E5 26.80 27.30 27.80
b1 0.55 0.60 0.65 E6 14.35 14.85 15.35
b2 0.95 1.00 1.05 E7 11.05 11.55 12.05
C 0.45 0.50 0.55 (E8) 9.70 10.00 10.30
D 35.70 36.00 36.30 (E9) 4.20 4.50 4.80
D1 33.20 33.50 33.80 E10 3.60 3.85 4.10
D2 14.20 14.40 14.60 E11 5.20 5.45 5.70
D3 - 0.26 - E12 3.05 3.20 3.35
D4 1.90 2.00 2.10 e 1.45 1.60 1.75
D5 0 - 0.10 el 3.39 3.54 3.69
D6 - 0.20 - e2 3.99 4.14 4.29
D7 - 0.20 - e3 1.85 2.00 2.15
D8 - 0.20 - ed 3.05 3.20 3.35
D9 32.91 33.11 33.31 e5 6.48 6.68 6.88
(D10) 27.10 27.40 27.70 L 9.20 9.70 10.20
(D11) 4.00 4.30 4.60 L1 4.60 5.10 5.60
(D12) 0 - 0.12 Q) 2° 3.5° 5°
E 22.40 22.70 23.00 Q1 9° 10° 11°
E1 9.40 9.70 10.00 Q2 9° 10° 11°
Py X H i | /\ﬁ
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14. Matters needing attention
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Appendix 1.

[Data and Design Guidance]

The information provided herein, including typical values and
application examples, serves as technical guidance only and
should not be construed as a formal guarantee of product
characteristics. This documentation is intended for qualified
engineering personnel, who bear the ultimate responsibility
for evaluating the product’s suitability for their specific
application and compliance with all industry standards.

[Copyright and Revision Management]

We reserve all rights to the intellectual property contained
within this document, and unauthorized reproduction is
prohibited. For the sake of continuous improvement, the
content is subject to change without prior notice. Designers
are obligated to consult and use the latest revision of this
datasheet to ensure optimal performance and accuracy in
their final product.

[Application Safety and Intellectual Property]

Our product supply does not confer any license or right
under any third-party intellectual property. Customers are
fully responsible for the patent clearance and functional
safety of their end application. Furthermore, this product is
not intended for use in life-critical or high-risk systems (such
as Class Il medical devices or aerospace control) unless
explicitly approved by us through a dedicated high-reliability
agreement.

http://www.hmwsemi.com/
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