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— PWM Fz il 452 11 ®  CHTHUH A I SR T N ke B
®  [EEAA T L ] R k4 ®  {RIFRRE
-2bits HiERl, 24t 4 MR ERN -1 R (OCP)
o K FdE AP ISR BN TR IS N AR -FSCHT (TSD)
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SEMICONDUCTOR I
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v
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/T MS2485
PHASE/
7 H-Bridge Motor
PHASE/ Driver
>
Current Level
|
 nFAULT

1. R Y R P ]

5A

NC [ 1 Q
Ne [ 2
vep | 3
wm | 4
outt | 5
ISEN | 6
out2 | 7
out2 | 8
ISEN [ 9
ouT1 [10
wm [11]]
VREF [ 12
VREF [ 13
GND [ 14

GND
(Thermal
PAD)

28 | GND

27 |MODE3
26 | MODE2
25 | MODET
24 111

23 |10

22 | NC

| 21 ] ENBL/N
20 | PHASE/IN2
19 | DECAY
18 | nFAULT
17 | nSLEEP
16 | NRRESET
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MSKSEMI

SEMICONDUCTOR I

MS2485

BHEIR
S|E#R | 5IHFES 5| R AR 2H 4 B R i B
YR
GND 14,28 O Hh s 5 L EL 5 .
PPAD ] Ty Fr GND 5 BALES F e S e 31 F s
VM 4,11 H e HHLHE, FPE VM & FERE—E.
3 IR A5 "
V3P30UT 15 3.3V B ig% 0.47uF FHFEZ|MMIEN, 4S5 % HIEVREF i
NC 1, 2 wsE X
VCP 3 TR I AR, B In0.1uF HAEFIVM.
P
ENBL/IN1 21 fEREF NS AN 1 B EHET, A JEE TR
PHASE/ 20 JrRERRAAES2 | WAZERE S, AOUTT HithH, AOUT2 it L
IN2
10 23 HIR I E SN O 11,10=1,1—100%, 11,10=0,1—71%,
1 24 HLE T BN 1 11,10=1,0—-38%, 11,10=0,0—~0%
NC 22 BeE X
MODE1 25 ENBL/IN1, PHASE/IN2 MODE1= “1” ,ENBL, PHASE FI1DECAY I:[F#4] %
JE I B N\ e H: MODE1= “0” , IN1 F1IN2 ##i)%H
TR AT N MODE2= “1” , S/ HEH#OCP fit’k 5 10ms, & H HE)
MODE?2 26 Ja3); MODE2= “0” , i R4 OCP filt k)5, & A fE
HzhE)H, 7i#Eid RESET #H/H
MODE3 97 R T Yk B[] % e MODE3= “1” : 30% 5% b Pz it ) i e
MODE3= “0” : 50% =¥ bt i R 2 B 8] 52 s
I B AR T, A B AR NIRRT, S i3k
nSLEEP 17 IRIRAR A A S SR AR
DECAY 19 TR AR BN R TF=1930,; B2=IREH; =B F=tREEW.
nRESET 16 LRV TN EHLE, S IEW TAE; KT, SRHEAEMRSE.
SEHEmMAN, K& ERSIHER. n4MERgFE DAC K
VREF 12, 13 | H F&HHERA SEELE NSy, EEERIEESEBIE
V3P30UT) .
N Opendrain i, ## HFAME—A R . 48 o
5 A e P
nFAULT 18| ERREH WSRELN, itk BT
g
(o I U L= s 2 U L= N E R A =7 N
ISEN 6, 9 ground/ Isense i, ELBEREHL,
OouT1 5 H #rith 1 H g, @ IER BN
ouT2 7 H it 2 OUT1 — OUT2
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a0t B KAUE{E
BRTHEERGEE (RIERAEPH) OO

MS2485

"5 S8 B/ME BAE E:<FivA

VM CEMELENES -0.3 50 Vv
HJE R 1 V/us
BG5S HE -0.5 7 V

VREF LDz -0.3 4 V
ISEN PIN Hi/E® -0.3 0.8 \Y;
HL LIRS B IR E (e, T<1us PIFRBR A
LR B 4 e e L @ 0 8.0 A
18 78 e K I FE B HEC B

T A ARSI -40 150 'C

Ta CINR(Z8 ¥ -40 85 ‘C

Tstg FEfE IR -60 150 'C

() 8 M 288 0] 5 K0T 7 AL 11 38 L T ) 9 4% 38 R APE BRI o I I R e il o 8 JIR A ] JE At B AL 4% 1 T A A Th RE R i
BA o S I) A 7 2400 R R0 M R 45 1 T AT RERZ I A5 A ) vl Sk
(2) FTAg e G EXT L ) 48 2 b i F

(3) /N 25ns HIBFEE 1V KBRS 20T DL .
(4) WhAIH 5 Ty ZE AR BRI PR AR

ESD 4:4%
e 2 id BE L:X YA
NAAERL (HBMD , 4% ANSI /ESDA/ JEDEC
\ JS-001, FitF sl 2000 v
V(esp) [iEEEN L gE)
W BRI (CDM) , 4 JEDEC #i3E £500 v
JESD22-C101, A 51 @ -

(1) JEDEC 3ff JEP155 #sE: foHF—AMhriE ESD il FE b i %2 4427 8 500V HBM.
(2) JEDEC CfFJEP157 #iE: SL¥F—AMhndE ESD $a il it 2 o i 2¢ 4 42 7 24 250V CDM.
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SEMICONDUCTOR I

R TAEFAM
B TARRAEGE (IR RH)

e 2 B/AME | BXE Hhr
VM CEM/TEENEN 8.2 42 Vv
VREF HIAVREF HJE 1 35 Vv
IV3P3 V3P30UT fi# ik 1 mA
fewm HhEEPWM i 0 100 kHz

(1D BRI VM 5] R 5T I AH R R R
(2) VREF "I EAEQOV FIAV ZH, [HREE .

;\E\ =

s Hkete HTSSOP-28 BRY

R eua 45 B R A 38.9 ‘CIW
R eucitop) ZENHEE (T #4H 15.9 CIW
R es8 ZENTHATH 5.6 CTIW
Tt g TNRAE S50 0.2 C/W
B SRR S EL 55 CIW
R auc(bot) ghExtrE ) #AFH 1.4 “C/W

= 1.8

s 16 45

£ 14 Mounted on a board (76.1mm * 114.3mm * 1.6mm, Glass epoxy

E .
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SEMICONDUCTOR I

R
A TAEREEE (BRIESH D
5 ZH FAF B/ME | BABUE BKE B
FIREE
Y VM T fE i 35 8 mA
ma  |IM 7 20 uA
VuvLo 7.8 8.2 Vv
V3P30UT #5233
IOUT=0to 1mA, VM=24V,
Vaps  |V3P30OUT HiJE TJ=25°C 318 330 342 v
IOUT=0to 1mA 3.10 3.30 3.50 %
BN
Vi K P 0.6 0.7 \Y
ViH I = P 2 5.25 \Y
VHys IR 0.3 0.45 0.6 \%
I RN LR T VIN=0 -20 20 uA
I Sk =L NGV T o VIN=3.3 V 100 uA
ReD EZTIAN S 1N AN 2 100 kQ
nFAULT #iHi(OPEN-DRAIN %)
VoL AR HLSP 10=5mA 0.5 \Y;
loH o L v TR R VO=3.3V 1 uA
DECAY A
Vi PN (R X1 T IR 5 0 0.8 v
ViH LD R Xof PR Rl X v
I YNGR +40 uA
Rpu P b LB 130 kQ
Rrp PSS iz FLBH 80 kQ
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MS2485

75 W] & B/ME | WMABME | BKE B
H BN E
Rosony | 1/ S VM=24V, I0=1A, T,=25°C 0.075 Q
VM=24V, I0=1A, T,=85°C 0.08 Q
VM=24V, I0=1A, T,=25°C 0.075 Q
Roson) | FE S FHPT
VM=24V, I0=1A, T,=85°C 0.08 Q
lorr i LB G BT HL IR -20 20 UA
Lk Izl
toecay | A FBEERIS 7] 15 us
tBLANK 2R Rl ME] SR 3.75 us
tr b Fhet 1] VM=24V 30 75 200 ns
tr TR (] VM=24V 30 75 200 ns
R e
locp LR 9 A
tocp I A PR AP A UL 2 T I T 4.6 us
trestart  |OCP PR [H] 10 ms
lrsp i I % W I B2 s [ T 150 170 190 C
R
IrReF VREF % A HLi VREF=3.3V -3 3 UA
VREF=3.3V, #%#& 100% 635 660 685 mV
VTRrIP ISENSE Hi & VREF=3.3V, %H 71% 445 469 492 mV
VREF=3.3V, #&H 38% 225 251 276 mV
Aisense | FEURUBS M TBOK 15 250 e =5 5 VIV

Copyright© Msksemi Incorporated

www. msksemi. com


http://www.msksemi.com

MSKSEMI MS2485

SEMICONDUCTOR I

TRAEHR

ik

MS2485 & — >l T XU ik B AL A o) LR PR L B FE LR B 7 58 VAR T — 1> NMOSH . LA . i
TR, PR ARSI

— MR PWM 5 AT DL5 (S e e R S i A% JF HAE A e A3 DV BRI RS 51 (nFAULT ) 430t
NI FEIR S I 3R bR B AL

SU2H L IRUHR ) SO VE AM S ) 35 VR BE SR ARG s LI TR A . PRV TR R R T E Y, DA SR R (1 SR R
SRR PR AR A T YL R T ) SO VR AE DU AR AN [ B R Z A1), 2 LA AR, SRR S
IR 2 FO VR R G148 DA

ThREAESE

LS Gate HS Gate
vee Drive rive

3.3V
V3P30UT 3.3V ? ?
| Lo Int |
niema Low-Side Charge
A Logic LDO
LDO Pump

LS Gate HS Gate

D“V?P que
vce I—
i

ouT1

N
\4
T

|

[

|

|

Gate :
Drive |
Control |
|
|
|
|

Logic

~
P
ouT2
Yr e -
V3R3OUT

q D ouT2

DECAY e

.

>

>
nFAULTi—"
VREF
ISEN
ISEN

= »
>

Thermal
Sensor

A\ 4

i

IT i Rsense
iGND ippAD iGND
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FHEHR
PWM HiA3Kz)

MS2485 & A EA IR H FradLRshas. AL Gl B KT HE R 40T B TR .
IR/ LB R 10103k Rl .

VM

ocp
D E— M
VCP,VGD — P \_C
_| L ouT
J
Pre- _|%| @
—PHASE g, —® drive
ENBL o, ouT2
DECAY
—
MODE1 I ——
MODE2 PWM och
— =
A IsEN
Y
A:5 i
I11:0] DAC
2

VREF

VM 5L ZITE PCB A .

B 4. Hyadoq i RS

MS2485
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MSKSEMI MS2485
SEMICONDUCTOR I
WATHREE R
H P&l
MODE1="1", ENBL, PHASE F1DECAY %3t 424 HUR A .

ENBL ffifgdhlimt, 2 mF, [FReft; PHASE #6HF 1, BHEEF, BABHOUTT Hn
OUT2. % ENBL #AK “07 W, #HUIRAA DECAY sl nlLLSeIl M EMFARESEH. £1 BnT &
HZ L R o

® 1. EEIDR

DECAY ENBL PHASE OouUT1 OouT2
0 0 X L L
1 0 X Y4 Y4
1 1 H L
1 0 L H

MODE1="0", IN1 F1IN2 &Rz 4 HIRES

IN1 IN2 OouUT1 OouT2
0 0 L L

0 1 L H

1 0 H L

1 1 H H

VE: HI SRR YA £ 100KQ P H R L
LA

i LR AL A RO E A AR PWM HLIAE TR 5 BB I AR T 1T 0T JR HOAR I, Sl e U R DL —
SERE AR BT, R E R R RS R YOE . — B EA AT BT, ORITH ARSI T, R
T~ PWM FIITF4R.

X2 L, TR AR AR T, R AR R DA TR L X T B AL, AT TR HORFR AL AL
()8 B RIS HLUIRL -

PWM i i i EEECAR R AR, LU K JE B2 B ISEN. 51 BN LU B ) LIS, SRUARHS, 52 HF AL L
. %SHAEMVREF SIEIN, JEH2 f2DAC SE3 100% « 71%  38%H10 [ HL it L3l 15 i

DL RS AR (100% ) [R5 HUIAL

Vvrer

Iehop = —— ot —
CHOP 5 % RISEN

filan: an g 0.2QIK N FLFH, VREF 5|2 1.5V, A2 (100%) Hr i ~: 1.5V / (5x 0.2 Q) =1.5A.

BANH HA ARG QA0 T HEH 5B RVREF S\ LS 5 R o P BOE 1 R EE B s, 51
HIZhREINZR 2 P,
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MSKSEMI MS2485

SEMICONDUCTOR I

#2. 3B (MAT10) KThaER

11 10 AR (%W BT B
1 1 100%

1 0 38%

0 1 71%

0 0 0% (H ¥ AILAE)

W WA T FT0 $0h0 B, H A LIE BBk .

Bt S H 0.2Q HLFH, FIVREF 3| R SE 1.5V, %8 100% (11, 10=0,0) BATH RN 1.5, &E 71%
(11, 10=0,1) B}, HEFA 1.5A% 0. 71=1.065 A, B 38% (11, 10=1,0) I, HLJi N 1. 5A%0.38=0.57A. W& (11,
10 = 1, 1), H FATAEHLHRRT.

FREA

FEPWM HGHTEINIE, H ATF R A AE I L Se2H i SR B r i BT STk . an R EIFORAPIRES 1, 2R
2424 PHASE Ay i (4 FLIACIAL I o

— BB BRI BE, H OB DL PUR A A AR TR A, R PRIE IR 12 5 k-

FERIZIAE T, — EAA B PW B it B, H BRRRIRES O8 B e P SRl i i S i sl . sl iiitain +
TS, H PSR, LA AT S LRI o PRI L IR 30T B Bl (RARES 2.

SRR T, SR IR HH IS AP NMOSFET Z [Al3ial . X Wl BB fRES 3.

Enlargement A V'M :
Fixed Off-Time 15us : -
——4.
e -
Lo
r +x0UT2
1) - - r
ELT
FIg e
Eefenly
i _' :' 1) Dviwe currant
2 Fawi devary [reverse)
1) Slow decay (braka)
(a) 15us TBA ZE I A (b) HRIRIR &R

Kl 5. TR A
MS2485 SZHFIRIENEL, 18I LA I A i 2o M3k, PRI LU Ik & e i 20 i DECAY 5 B IR
ARILERE: BEMET LRSI, &2 (SUh AT WEFR SR, 28 T SR s
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MSKSEMI MS2485

SEMICONDUCTOR I

DECAY 3|34 i A2 130 KQFI T #7HFEZ180 KQ. f1H PIN ffFE 2, M B MRS s, 1% DECAY
5| A FR S B A H ORI

B8 ML 1A] N [E 52 1R 15us , MODE3= “17 ), iZZE R 1130% Ak, MODE3= “0” I, i% T
B TR PR 50% AP LR, ARG E R A ] ] DD S 280, BB N — AN ARG .
T BEL s [a)

MH BRI RS, ISEN 5] B 5 H LR R F RS I B 2 T ) — ] S B P R R . Y R ] [
7E3.75us. VEETHBAR M5 E T PWM 8/ JE A o
nRESET #1 nSLEEP TAE

nRESET 5, {R-FAX, HEENMEE, FHHEHH B 2 nRESET JRH-THF, Br 1 nSLEEP 4M Fr e
HOETIPAS IR FY N

NSLEEP % B MK H-PI, K8 Bt AR DIFE AU REIRIR S . fEIXFIIRES R, H W& 2E A, M IRah e 245 1k T
£, V3P30OUT fajEaswiZEf, Fra mmEsnah il . EIXFIRS A K Nk Z8%, BHF| nSLEEP 2N
B,

24 MR AR ZCGR [R5, 76 ik IR Bh 58 451847 2 1, 75 B—BU ) CRZ) 1ms) . v ER, nRESET FInSLEEP A% 100kQ
WS N L o X SE A5 5 DA 20w 152 B 3138 8 e FE PR ARE O B A

R H %

MS2485 P40 445 AR L, 3o S0 447 L B S R A Eh

(a) IHAEF (OCP)

MODE2="1": HEAN /2R 65 1) L% B 1) RS 0L rht 0 8 i o I MO A0 0K 20 ok B o) 0y 28 25 () P o SRRSO R BRI 4
HELOCP 2RIt (2.6us) K, FfHIH s dsier sk < 0r, It H nFAULT B BIEBERAR, 5 Fo8E  F5R TAE

o A0 10ms HYSERRI A] 08 7 BB TAE, nFAULT SUMESTE S, JF4ESA4GMOCP. A e OCP #f Fafifrde, N
A 7E 10ms E‘J feif ] Ja g8 TAE, DIMLIEIA T %, HEIOCP #fsHiH .

MODE2="0": 4> Ll 7 1) L IAL PR ] A0 Fl 56 3 6 e M AR SR S R B D 23 ) A o S SRS AL R PR 45 S
AL OCP  IJZRIENT[E] (2.6us) K, Fr T H BrimRN g #0k <, Jf H nFAULT 5] B RqG, 8RR fr F A T AR
o ELEPE R HEHEER, JFH R E R EA, sl nSLEEP. nRESET HIEH Z A5 .

POV YR R R 2 1 RIAERRHests . AR BRI B Sl I i, M2 SBGL iRt c . R B
PRI AE T PWM - B e i 1 FL N FL B 5 Isense FRBHBREMEHLEVREF oK.

(b) TEARY (TSD)

IR LB R 2 A V0T, FTA I H MR K 6T, 9% B nFAULT B BUE RS, — BIREM T 24 KF
. ¥ E R E R TAE,
(¢) XREHAH (UVLO)

WRVM  H AR T RS BUE BIE, O R N BT R #R A TARE I AR ANE £ . EEIVM S TR 2L UVLO
BE R A R R TAE
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MSKSEMI

SEMICONDUCTOR I

VAR B
VR RS,

MS2485

MS2485 17 Bl FFl ksl A XUHE 0 i L . PHASE/ENBL. B 11 Rl ok 2 INT A IN2 2 1)
ik, PO T DL A S R RS PEANA MO i S R BB B nFAULT 31 BRE9L.

HWRINF—: PHASE/ENBL HiHLIKEN S FH HL 2%

VCP

_r VM

0.1uF

ouT1

100m @

<,7—\/\/V‘ ISEN
VM

ouT2

- L
100uF
ouT2

ISEN

o)

ouT1

VM

V3P30UT
4 VREF
10k %

VREF

30kQ
GND

0.1uF

PPAD

GND

MODE3

MODE2

MODE1

NC

ENBL

PHASE

DECAY

nFAULT

nSLEEP

nRESET

V3P30UT

% V3P30UT

——

V3P30UT

.47uF

-

6. JuAU R L —

&
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MSKSEMI

SEMICONDUCTOR I

WA —.

B ER

IN1 A1 IN2 3260 B9 5XZh B F B

GND j7
T 1 M mope2——_|
N l MODET[— <]
ouT1 n <]
w JLOW ISEN o ——<]
% BDC g | OUT2 Ne ——J
'Mi L ouT2 N ——]
ISEN N2 ——<]
ouT1 pecay — | oo
—1 M nFAULT J—D
l vapsouT Rer I
- VREF NRESET |———
. i GND .o VaP3OUT _
L ==
R3.WHBH
2% i) ¥iE
VM HJEHLE VM 24V
Ly 2 Pl P L R 3.9Q
Ly i 24 ] LK I 2.9mH
o 0 H, BHL Rsense 100mQ
AR ks 1.25A

PR BT RE
(a) ST

MS2485

X T RA A BE ik, BEE B R AR I (rs D 2R AR T — NS4 A i KIREh AL il . BRI TVREF 2% H
JE AN HEFEAE (Rsense) o fETAEA, Irs € CHRTHA RGP HTEBIE (me) . MS24851 71 5 B N5VIV.

VREF

VREF

Igs(A) =

Ay X Regnse(Q) 5 X Regnse ()
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MSKSEMI MS2485

SEMICONDUCTOR I

NSEIL | rs=2.5A , Rsense N0.1Q, VREF MNiZ¥E 1.25V.

(b) FEPRAE

MS2485 it = Fh A (LR 3 MR RE, PRIEL, AR S SR I LR 1 R A R A
FEPWM 7 R . X EWREEALMTIRS B, 2 LS i 23k iR B B BIME. (hrrip) , MS2485 4 HE AN =4
HERAZ —, BB PWM ISR, 25, —EiishprBoria.

THRRETA], taLank » € XCARTHIR B I/ NIRBNETE] . Itrip 7E teuank B R] 4 200, DRI LS eH da v vT ReR I B 19
RIfE.

(c) BRRIEFH
NT SRR, R B R T
T
o[
i R R
SR AT I

AT R PR A IR AE T Ims 2 x Ro 80, W AHLFI RN 2A AT 100mQIG I HFRI, Fps ¥
FE2Ax0.1Q= 0.4 W, Li Bt it It S R 1

PR L % 3 R S LB IR B R FEVE N A — N UE DO, RIS L BT, AU N R RM L. 2 PCB G H
BRI, PR REMR BRI ZAAN. EREKNRG S, HAFENESLERREEERE. TF %R
MOSFET , DXINEATIE % 2 I Tlt.

H1 T DR AL L AR v R LR O, 10 ELA % 55 5%, BT U SR AR B 4 AT b 2 (8] R I 2 A b B . XAt sy
ST HICRR IR AN AR -

U IR LT T 4A, TR 0.1Quk 5 /)N B E A FE FEL% -

LY

s 0 A A ) 0 u.,‘..luu.w i B LR R e e —— 1] 8 A g |lpnlllol|hll--Flmn.nnunlvhhﬂ1;1!5
B o e e e W Y | ot Vi -runng-rlnm o e

) R e R

i b W - 1 - e T ] | Jeetib————————— e ) ey i 4 v RS e e e e o e
P\ AR A S, i /MM"VMMNWV\-WA‘ WA
* \ {
| t AT AAAAN AN H 1
- e w0 G FroRRry |[ oy snowss t0mncee - s 0 (e g
v o GREED ] [} A o WEEED T 1
v o I 1 o [T = Ay i QRS [ e
D o a0 GRETET] ‘ Auie Ocmbariz I tnau | o rowse +uo QEETED] | A= poimm s
Figure 8. Start-Up Figure 9. Current-Limiting

7. MABIEE
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MSKSEMI MS2485

SEMICONDUCTOR I
HEEREFERE

MS2485 TEfEANHIEHEIE (VM) 8.2 F140V ZEIFVEEN, HTFVM HPAS0.1uF P& s 25 85 U AU AT
BEREIT VM BB . [ 7 AR 2 2 A, B F5 BN A R 55 M 2 o I HL A Z00AR 38 SN FH SR 347 R0 B 1) K70
R

EHHEE
FHBEAE T RENRRFE R R —ANEEREK. EBURTZMRAE, B
o HjFEEm
® 11257 () HEL R HE R S0
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Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A — 1.100 — 0.043
A1 0.050 0.150 0.002 0.006
A2 0.800 1.000 0.031 0.039
b 0.190 0.300 0.007 0.012
0.090 0.200 0.004 0.008
9.600 9.800 0.378 0.386
D1 5.600 5.800 0.220 0.228
E 6.250 6.550 0.246 0.258
E1 4.300 4.500 0.169 0.177
E2 3.000 3.200 0.118 0.126
e 0.650(BSC) 0.026(BSC)

L 0.500 0.700 0.020 0.028

0 1° 7° 1° 7°
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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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