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- 2 bits HFEH], 4 4 MHEBEEH — #eWr (TSD)
o K FIHHBIMEE AN Y TR S A (MOSFET) — RIEMSL (UVLO)
- 24V, Ta = 25° C IFATSEIL 2. 5A o KIRENHTR — WFEE R Pin (nFAULT)
- 24V, Ta=25° C B} Ros(on) iy 350mQ (HLAYAE HS +LS) — TR B E DiRe
® 8.2740V TAEHL M
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® rAHINMBER
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MSKSEMI

SEMICONDUCTOR I

5 A B A Th g

82Vto36V
PWM > MS2469
5 | Decay Mode 25A
= va Dual
= H-Bridge Motor
S | Current Level Driver P
|-
@) 25A 3
NnFAULT Protection
¢
B . R S P
ne 1 <:> 28 | GND
NC | 2 [T T T I 27 | BIL
| |
|
VCP | 3 | [ 26 | BIO
| |
|
vMA [ 2 | : 25 | AL
|
| |
AoUTL | 5 : | 24 | AlO
| |
isena 6 | 23 | BIN2
I GND |
| (Thermal 1
AOUT2 | 7 | [ 22 | BIN1
| |
|
BOUT2 | 8 | 21 | AINL
|
| PAD) !
|
1SENB [ 9 | | 20 | AIN2
| |
|
BOUTL [ 10 ! : 19 | DECAY
: |
vme [11 ! | 18 | nFAULT
|
|
|
|
|
AVREF | 12 ! | 17 | nSLEEP
L
BVREF | 13 16 | nRESET
GND | 14 15 | vaP3oUT
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MSKSEMI

MS2469

SEMICONDUCTOR I

BHFIR
S|ZFR | 5IMES E1 )i ke AR 2R A B B B
YRR
GND 14,28 | £ L .
PPAD - T FT5 GND /&7 JEIFGES P R A 3] FE b
VMA 4 A JEIEH HrHEjE . e B
VMB 11 B iE H Ml AL, FrA VMx FHEREE—E.
N I YA \
V3P30UT 15 3.3V B ﬁ%o.MuF LA BIH e, "4527%5 i [EXVREF
NC 1,2 | BEX
VCP 3 R AR SR B Jn0.1uF HEZAEFIVM.
£yl
AIN1 21 A JBIEH B 1 PR N 56 AOUT1 HPRIRE, WENA FhrEH.
AIN2 20 A iHiEH HiA2 W NS S E] AOUT2 [LIRE, WESE FHiHERH.
AlO 24 A EIE H Mt ERAO | AlM,A10=0,0— 100%, Al1,AI0=0,1—71%,
Al1 25 A g H R Em A1 | Al1,AlI0=1,0-38%, Al1,AlI0=1,1-0%
BIN1 22 B iHiE H M 1 W NS5 H BOUT1 [FPIRE, WEE FHirERH.
BIN2 23 B iHiE H M2 W NS S H BOUT2 [PIRE, WEE FHirERH.
BIO 26 B JEIE H Mt EMAO | BI1,B10=0,0—100%, BI1,BI0=0,1—-71%,
B 27 B iz H Mtk Esi A1 | BI1,BI0=1,038%, BI1,Bl0=1,1-0%
nSLEEP 17 | kIR ?&j%gig;g%ﬁ;? IEH AR NERICT. & 7
DECAY 19 T AR B {RHESP=183E0; BF=IB&EmM; S TP=tRER.
ARESET 16 R VA TN R HP, O A I DA AR HCP, SR HEANEADR &
AVREF 12 A #iE H 2 EHIERA SZEHEERIN, RUERSIHEG. T /ME4fE DAC
. e sEIE g sy, BRI EE S Tt (
BVREF 13 | BBl H % BEHA %ﬁéﬁfﬁ REgslEESTRE O
e fA Open drain #ith, FHEHTIME—A LRBEH. 4H
NFAULT | 18 | HuR&H LRI, YT,
i
S ASII B 2 AT 92 SN
ISENA 6 A @J‘EH ﬁground/ ISense %gi{éi}g %Eﬁ;%mﬁﬁ%élblﬂﬁ’ %ﬁ/)ﬂﬂ%/}m%ﬁﬂ?”ﬂﬁ, ET
ISENB 9 B i@i& H #Hrground/ Isense %E&‘Sﬁg @?ﬁgﬁﬁ HeRr R LA, A
AOUT1 5 A JEIEH Hriants 1 A EIE H Mg, @ XIER#ERAN
AOUT?2 7 A JEIEH M2 AOUT1 — AOUT2
BOUTH 10 | B @il H bl 1 B GBI H Bt & XIERBIA
BOUT2 8 B iiE H #ifhi2 BOUT1 — BOUT?2

Copyright© Msksemi Incorporated

www. msksemi.

com



MSKSEMI MS2469
SEMICONDUCTOR I
S0 KBE{E
AN TAEREICHE (GIERAFRY) V2
%5 SH B/ME BAE BT
VMx YR EE -0.3 45 v
HJE AR V/us
NS S L 0.5 7 \
XVREF NG 0.3 4 v
ISENx PIN HE® 0.8 0.8 v
FEN LIRS fr HH BRI E, T<1us PR 2 A
LK S 4 H A 5 B 4 0 25 A
6 7€ i K INFE B EA U B
T TAES R -40 150 C
TA TAEIREEE -40 85 C
Tstg TEfk R -60 150 C

(1) B HH A 0] S R 1 A5 R 7T X 50 48 3 K AP o X8 R AE i o 5 TS e AT FL A e W% R A e T e
ARUE B IR AR L0 S AU (B A 25 AF R R RERZMAE (R T 54

(2) P R RIS L Do - Ml i

(3) /NT25ns [MBEAE 1V IBEER P AESZ .

(4) AAZIRE G D FERA AR AE -

ESD %%
/5 ¥ iR HfE BfL
NS (HBM) , #R¥E ANSI /ESDA/ JEDEC +2000 Y
\ JS-001, iyl -
Veso  BUBUE ik (COM) . i JEDEC it +500 v
JESD22-C101, g 5l @ -
(1) JEDEC XJEP155 #E: fo¥F—AMhrdE ESD =il f2 o 19 %2 4= 4 72 500V HBM.
(2) JEDEC XHFJEP157 #isE: o Mndk ESD i fE i) %4425 250V CDM.
HEETAERM
R ARG (BRIEFR AU
/5 \ S B/ME BAE BAf
VM LY L 8.2 40 \Y;
xVREF I ANVREF )k 1 35 \Y;
IV3P3 V3P30UT fi#k Hiifit 1 mA
fPwm HhE PWM A2 0 100 kHz

(1) BRI VM 5] DA 50 2 B R A R R
(2) XVREF ®[#&BAEOV A1V 26, (BFRE T,
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MSKSEMI MS2469

SEMICONDUCTOR I

E\\\g ﬁ

5 R HTSSOP-28 Bfr
R eun &5 PR I P PH 38.9 ‘CTIW
R eJc(top) gEXF B (T #ATH 15.9 ‘C/W
R es8 R A FH 5.6 CW
Yot SR TRRAESEL 0.2 C/W
Wos FXIRERIES L 55 ‘CIW
R auc(bot) gExt B () #H 14 C/W

18

1.6 155

14 Mounted on a board (76.1mm * 114.3mm * Z.6mm, Glass epoxy
1.2

1.0 AN

0.8 N8 \

. Wdent [ N

0.6 N
\ \

0.4

Allowable power dissipation Pd max / W

~
\ \
0.2 ~ N
0 N\
25 50 75 100 125 150 175

Ambient temperature, Ta/ CK 2

HTSSOP-28 with PAD #ii & 24k it £k &
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ﬁn?clééEMl! I MS2469
FARRE:
R TARREE (BRAEA AN
ineg SH %1 B/ME | BAME | BKE| B
VR L
v VM TAEHR VM=24V, fpwm <50 kHz 35 8 mA
o |IM VM=24V 7 20 uA
Vuvio VM FFF 7.8 8.2 \Y
V3P30UT #a/E5%
IOUT=0to 1mA, VM=24V,
Vsps  |V3P3OUT Hifk TJ=25°C >18 5% 542 Y
IOUT=0to 1mA 3.10 3.30 3.50 Y,
BHEEMA
Vi B NG HLF 0.6 0.7 Y,
ViH o NN 2 5.25 Y,
VHys pIAST 0.3 0.45 0.6 \Y;
N W B _KHES VIN=0 -20 20 uA
I R _mHBSE [VIN=3.3V 100 uA
Rep LA Ri A N A SR 100 kQ
nFAULT #iti(OPEN-DRAIN %)
Vol R I0=5mA 0.5 \Y
loH fig HH e FL T U RO VO=3.3V 1 uA
DECAY A
Vi By NI FF B Xof 18 R AR = 0.8 Y,
ViH LN R T o PR PR AR = Y,
In LW +40 uA
Reu A FPH 130 kQ
Rrp S R HLRH 80 kQ
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MSKSEMI

SEMICONDUCTOR I

MS2469

Ziine) 24 s B/ME | BRME | BKME B
H RN
Roson | L SHEHLHL VM=24V, 10=1A, TJ=25°C 0.17 Q
VM=24V, 10=1A, TJ=85°C 0.20 Q
Rosony | T S VM=24V, 10=1A, TJ=25°C 0.15 Q
VM=24V, 10=1A, TJ=85°C 0.18 Q
lorF 4 HE QTR R -20 20 uA
LikIRzh
toecay | PATRTENRIN [A] 15 us
teiank | VARSIV BRI TA] 1.2 uS
tr k1] VM=24V 30 200 nS
tr T BERS [A] VM=24V 30 200 nS
TR LB
locp R ORS 3 A
toce OCP 1K i}[H] 35 ms
Itsp i I O i B [P L 150 170 190 T
R
IRer xVREF #i A\ HLifi xVREF=3.3V -3 3 uA
XVREF=3.3V, %#& 100% 635 660 685 mV
Virp  [XISENSE HiJ& XVREF=3.3V, %& 71% 445 469 492 mV
XVREF=3.3V, H 38% 225 251 276 mV
Aisense | HTUBS R IBOR A5k e =3 5 VIV
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MSKSEMI MS2469

SEMICONDUCTOR I

TRAEHIR

iR

MS2469 J&—ANF T XU P i3t L ALECA il B AL SRR FENLERBN 7 & . NEREERL T S NMOS H #f. HL
RTINS VT ELEG, RN TEAN 0 AR A I .

—/MEERI PWM . £z 00R] DL (s 82 B AN A 3 il 2%, IF HAT A B/ b B2 O B8R S g 7R 51

(NFAULT) Y&t NIRRT S i n EAT .

GeeH R ] SOV A R ] gy R R SR A s AL A AT A . FEIRR R R AT EC B N, DA SRR B R ) L
RIERE =AM AR PR 1SRRG 0. P FE IR HE T ) Ao VFAE DU RS IR i P 2 [ U4 . 24 NS TAE
B, SRAMKIDFEREEIR L RV RA 1T ThFE.

ThReRESR

Ve
3.3V cC Drive

V3P30UT 3.3V ? ?
— LDO | |
nterna Low-Side
x Logic LDO
LDO

i i
BVREF vee
Q)
>
> < 5| Gate
Drive B
> | !
| |
e AVREF : :
Rsense | |
B LISENA_ (optional) | |
< ISENA \’q | |
LS Gate HS Gate ™Mo VMB | |
Drive  Drive | |
? ? | |
»| Control 1 | I
Logic I | |
> 9 -I BOUTL | !
oO—F-—-——-—== |
v » |
-I BCD |
va»:arow Morer !
fo) < » Gate | |
DECAY 5 Drive four2 o ____
|
NFAULT L’ 1
BVREF
Rsense
L | LiSENB (optional)

ISENB

Thermal
Sensor

GND GND

3. ThREL ML
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MSKSEMI

SEMICONDUCTOR I

FIEHEIR
PWM IiikIKzEh

MS2469 % P> LI PWM HLER IR H M B HLIXBD a8 . FEBLAZ ) R B 0 5 RE B R B s

M
ocp
1 Avwma A
VCPVGD —— P &/
_| Apoutt
./
—  ANI g, —® drive |
AIN2 ! AOUT2
DECAY
—> I
PWM
PRelel3
AsEna
Ny
A:5 i
A[L:0] DAC
2
AVREF ocp M
1 Avwe
VCPVGD —— P &/
_| ABout1
./
—  BIN1L gy | drive |
BIN2 > ! BOUT2
DECAY
-
—> I
PWM
<°cP
Asens
Ny
A:5 i
B[1:0] : DAC
2

BVREF

E: VMA R VMB 5| [l Z7E PCB _EIEHAE e

Pl 4. ik fasil i i
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MSKSEMI MS2469

SEMICONDUCTOR I

W& IR
H B

AINT F1AIN2 i N\ 51 i B A% ] AOUTA I AOUT2 U4 HUIRZS . [RIZ, BINT AT BIN2 %t N\ 51 I L 447
BOUT1 Al BOUT2 [ tiARAs o AL ST — M AT 518010 PWM £l & 1 &oR 1128

® 1 HEIEE

xIN1 XIN2 xOUT1 xOUT2
0 0 L L
0 1 L H
1 0 H L
1 1 H H

TE: NI 5] 2 100kQ AR R 4z HLFH .
L AL VR
i AL SR AL LI R [ 5 A PWM LR TR 15 BT S5 BRI o TR HRI, Jl i SR 2 R F i A

—E MR BT, AR H BRSNS AR R . — HRIRBIA S BT RO BT BE, SR H AR IR RR B
Ft, BHEIT—A PWM B

XEFop Rt AL, B EECR A B, T AR IR B TR L. e B AL, AT R R OR R A
HUER R B A B2 F AL o

PWM 7 i HLIE  EEAC ARt i, BB R IEFE 21 ISENX 51BN FE it /N s BT R, SRVAAR# 5, 5 S HHE
b . %25 Wk XVREF 514N, FFH 2 7 DAC 523 100%- 71%- 38%#1 0 [ HLFLEL 1A 7 -

U R R e (100%) RIS

I — VXVREF
CHOP ™ 5 % Risenx
filtm: wRAEH 0.2Q BB HH, xVREF 5|2 1.5V, HEMAE (100%) WHHERN: 1.5V /(5x0.2 Q)

=1.5A.

T HFFA A G (180 xI0) FIF42 1 4MF 1 XVREF i\ s 55 ek f B BEE it b 1 i L
S DRI 2 Fm o

% 2. 51 (x11 A1 x10) [RThRE

xI1 x10 FEXT TR (Yom BREST I )
1 1 0% (H #r AN TAE)
1 0 38%
0 1 71%
0 0 100%

E: AP X FXI0 #5905 1, H A TAE B i .
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MSKSEMI MS2469

SEMICONDUCTOR I

BN, a2 0.2Q HiFH, 1 xVREF 51 #E )RR 1.5V, % & 100% (xI11,x10=0,0) W4 N 1.5A.
WE 71% (xI1, x10=0,1) B, 7N 1.5A* 0.71=1.065A, ¥ E 38% (xI1, xI0=1,0) B, HHEN
1.5A*0.38=0.57A. W (xI1, xI0 =1,1), H A TIEHIT BT .

FIRIHE
£ PWM LT yial,  H MRt 5 A0 i i ML Se 4L gah i BT = Hrise e . @ R BRI 1, i
(12924 xINT A7 R XIN2 A ) HL A AL D

— EIRBIBrp B BE, H W AT AE TR RI PR S TAE,  RIRSE J sl Tk

FEPRFEAE T, — EIAE] PWM S i 1, H BRRRIRAS S B o VRl e it i sl . 4 Se 4 i it
TN, HHATAE, BB AR R A RN o PRd A i N BB s iR 2.

NGRS H IR/ H ML I NMOSFET Z IRl 3. X2~ B R IFRE 3.

VM
Enlargement A i
Fixed Off-Time 15us o r .
[4.5u51g 11.5us ! L ,‘ ‘ 5
| . F RN
™ —r
s *x0UT2
o 17,
Av 6:7
e
Oy 1 1) Drtwe coment
2) Faat decay (reverse)
3) Slow decay (beake)
(a) 15us V& £ BRI 7] (b) HULIR i 42

5. IR B
MS2469 7 RFEREENL, 183N LR SRR 1B, PR DL IR & 3 A 2 CE i DECAY 51 IR
BRERE: CHEAE TGRS, B2 (S MEERR G, &85 H TR i .
DECAY 5| I #G Ehi 2y 130 KQ Al R FzFEFHZ) 80 KQ. WIS PIN B2, N E MRS R, &
DECAY 5| i 2 [FIi % B A H HFE) i .
BEE TP [A) [ SE I 1R] 15us,  FEiZ BRI [A] Y 30% R TEN, SR IG5 (E R 430t [a] N VD o8 25k, B3I T
—/NETI R AT E .

TH B TR)

2 H PRI R, ISENX 5B ) o A 5 P PR RS P % 22 I PR — A ] 5 P ] PAY 5 S o LY S
[AJ[E EAE 1.2us. VERIEFAN 3 E T PWM s/ 3 (Ao
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MSKSEMI MS2469

SEMICONDUCTOR I

nRESET #1 nSLEEP T.4E

NRESET 5|, KA, HENHZE, FRHEEH HMF. 2 nRESET MNKHPH, F& T nSLEEP 41
BT B NI #5205

NSLEEP &% & WK H-PRE, B0 B #E MKTHFERBEIRIR S . fEIXFIRE T, H M RZEHR, MRS H far 42 457
1ETAE, V3P3OUT kst zi M, Arf B s 1k . EIXFIRZS T A % NSk 205, B3| nSLEEP 484
[T

2 N HEAR A GR Rl  7F Bk IX AN 58 a8 4T 2 0, 55— B ] K20 1ms). vER, nRESET A1 nSLEEP A5
21 100kQ W& NHrELPH . X U85 S A0 5 B 338 5 vy HE PR ARIE S A AR .
PR3 e 2%

MS2469 W& KSR B, SRR B A iR AR R
(@) THRAEHF (OCP)

BEATh ARG B EEL A R A RSO, FL R S 2 R M AN X A PR ) T R R R . i R U R IR 82 N 1] K T OCP
FIZRUEISTTR] (2.6us), FITA ) H MFZ S HOR %W, JF B nFAULT 5] B ELAR, SR KR A TLME. B2
R bR, JF B E R B, 838 nSLEEP. nRESET B H B ALt .

BRI IR A T B s B T . AR B e R R R B SR R B, #Be S BOT R e S
FLIRAR AR A P F- PWIML RS 0 LR R L%, 5 Isense FRLBELER S6 4 HL R XVREF 626,
(b) /A (TSD)

A0SR L S e AV T, T B H AR SO ER E T, 9T . nFAULT 51 B hifs. — BIREFR 24
KV, KA EH TAE,
(c) REAF (UVLO)

WS VM L RAR TR EBUE BAE, O WEATE AR TR H 32 HARE = . HE VM A m 2L
UVLO BIHE &I ATk & TAE.
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MSKSEMI

SEMICONDUCTOR I

IS FH A ST
NRfER

MS2469

MS2469 w] LI SkAz ] — XU L. PWM e sl th, A yaida) ar A A & F i 1 e g ok

SCHL. VRARMIHORE I 2 L A B ORY HL AT nFAULT 5 BRISK SEEL

SN

+
100uF l

0.1uF

<

v
Step
Motor
%?VYT

Ma é 0.1uF

200mQ

i

200m Q

0.1uF

V3P30UT

10kQ

30kQ %

VCP

VMA

AOUT1

ISENA

AOUT2

BOUT2

ISENB

BOUT1

VMB

AVREF

BVREF

GND

PPAD

GND

BI1

BIO

All

AlO

BIN2

BIN1

AIN1

AIN2

DECAY

nFAULT

NnSLEEP

NnRESET

V3P30UT

V3P30UT

——
R

V3P30UT

0.47uF

—

&

P 6. J RSP L i

!
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MSKSEMI MS2469

SEMICONDUCTOR I

B ER
% 3. it
25 e HfE
VM HJREL T VM 24V
Lk 24 el HL BH RL 3.90
Ik 2 B8] FL ek I 2.9mH
) e . Rsense 200mQ
T R FLR Ies 1.25A
VR TR

(a) HRIET

TG Lk, WEHEREBT (es) BT — NRER F RIS BEi. FElE T xVREF &%
R AN, FEBHAE (Reense)s £ LAEH, lps @ XCHBETHRCKHER S I BME (trip). MS2469 25K E N
5V,

XVREF _ XVREF
Ay X Rgense () 5 X Rgpnse ()

NEEH | Es=1.25A, R sense N 0.2Q, xVREF NiZik5E 1.25V.
(b) FEWRWAEX

MS2469 At =FhAFI AT 1838, PREEI, ARG . I AL SR LI [l e AR
PWM 75 2T . XEWREEAEFTIRBII B, 2 LS iR B IA AT I R (lrip), MS2469 Kt A=A
FAEAZ —, HE PWM AR, 25, — DRI BT .

BT TE], teianks & SCHRTHTI ) B/ NIRBIIT 8] o Irrip 75 taiank B 18] A48 200, [RS8 2H FLJ vl B I i
FOERIE

(c) BEPLAEFE
N T PAFEAENERE, SN B R R EE A
il
% FELJRK
HIE DI AL
AR IR KA A

TG PPV FE I T 3 6 T lems 2 X R 1001, AR HLBL T BT 2A FIEHT 100mQ Rl i pELA,  FaBH 2>
THFE 2A2x0.1Q= 0.4 W.  ThR [ FLIT 25 Z00 s 1

Ips(A) =
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MSKSEMI MS2469

SEMICONDUCTOR I

B, [ 283 E S Se IR IE VB B N — ANUE ThR, BRI RIS BT, e FRRIhRMZ. 24 PCB RS
HABEBAE AR, PAERNRAERNRENZMAN. FERAN RGN, ST ENESZPRIEHEE . 86 hR
MOSFET, KAEATE & &AR k.

H S L PH AR B K, T ELATAS &5 5%, i LASE 5 SR PR R 7 s Mt 2 TR IR 2 Atk LB . Xt
51 7y B AR A R

L LB T 2A, R 0.10 5 B /NHL ) L2
L%

A L e L T e Ln Hia Lin aan L T e e e L
PPN AR I, | h—/wwwwww\/ww-mww
- i i
1 t ARARAARAOAAAR AN 1

E [ T-oR%C] [ oomms snowEn t0Inepr - s o EEE M= I

" Sgie S0 [ T mavia wo WEIE e Sy [

100w 1 o T i i GSE (et ALz
Auts Oclaber 12,7993 | o rona o QIR L— el
Figure 8. Start-Up Figure 9. Current-Limiting

K 7. BB

HEE RIEEE

MS2469 T/EfERINHEIEHIE (VMx) 8.2 140V Z [ HVEE N, HT VMx B 0.1uF Py & B A28 AU
TATREFEE ) VMA F1VMB 51 CREAN I3 — AN B T AL BB AR 24, BREWINPI KA ESHEEE. If
LA ZBORR A N FH B SR HEAT AH N AR /N R

LR

FARRE R LR e RGBT PN EEE R, ERRTZMER, UE:
< LR

* R 252 (1 LR FL R B0

« FELYRAT 2 10 A 2R LUK

LR CHRIER. TRIER. SR

HEHLE B LR

HBLA 22 3 7 ik

LR S FEPLSR B 2R G2 1] A R 2 IR A RLIAT 52 PR AR T EE 3R . SR A B R /D, R Z IR
FOREGE K H AL S R IR o RS2 A A 5 R A T] AR 2 1 H R S0PV e A

Hm R — AR — MR E, (T2 RGP & 4 N A A&
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MSKSEMI MS2469

SEMICONDUCTOR I

Parasitic Wire

Inductance
Power Supply # Motor Drive System
P | ) WM
+‘ Motor
< v Driver
AT T X GND
= 1 "\
i Local |C Bypass
N i | Bulk Capacitor Capacitor

4 8. 4 L LI R
HIR 52T

XFT MS2469 M FL A RS E RIFE . £E VMx _ERHTEC A G S 2 1T BUER M. 2 VMx 45 MS2469
B Ja, BT 5 RS IT 46 TAE

iR
i Rt

VMA 1 VMB 5| IR 1ZA%E F —A~ 0.1uF @i (HEFHE) KK ESR PR A8 fB 2 55 6 GND. 1% HLA NN B AE
FEIT VMA AT VMB 5181, 7T RE R e T4 4 e 42 21 8% GND 51
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Dimensions In Millimeters Dimensions In Inches
Symbol Min. Max. Min. Max.
A — 1.200 — 0.047
A1l 0.050 0.150 0.002 0.006
A2 0.800 1.050 0.031 0.041
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
D 9.600 9.800 0.378 0.386
D1 4.980 5.180 0.196 0.204
E 6.250 6.550 0.246 0.258
E1 4.300 4.500 0.169 0177
E2 2.900 3.100 0.114 0.122
e 0.650(BSC) 0.026(BSC)
L 0.450 0.750 0.018 0.030
8 0° 8° 0° 8°
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Attention

m Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can
handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or
other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with
your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described
or contained herein in such applications.

m MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products  at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
m Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the
performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To
verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test
devices mounted in the customer’sproducts orequipment.

m MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could
endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing
equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are
not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

m |n the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior
written permission of MSKSEMI Semiconductor.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume
production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
m Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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