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LMZ23608 8A SIMPLE SWITCHER® Power Module with 36V Maximum Input Voltage

and Current Sharing
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. B AR EE R R E ST (UVLO), 8 FRARSATRRI T AR
BT LUNTFIFBIRES, Podies piiG— F AT /5 AR B Ven(FH) = Ve (EFH =13 PA (R gyl 2 meg |
%@EHEZEEWEP BEABEN 43V (V,, LT BFHIT Rents + Reny )
TP RIEBAE o
I_TN INT-VCC (5V)
e~
| 13 pA
< RENT S:Z.OM
S42.2

RENH
MW— EF} —>]+

1000 ~ ~[RUND
ENB

<>
sAVZX S127k

Py

30151279

1: RRAMAER
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W R EREE
W B R T DARERTE V,,,, 70 AGND Z BN e PR £ /E 28
KWBE, NEBMNRERET FB BN

T ERA B E B SN BAE B A R, A0 R, RHHE.

Vour = 0.795V * (1 + Regr/ Regg) (4)

T bR, ATREHENREAE, RIRBENLEERR.

Rest / Resg = Vour / 0.795V) - 1 (5)

—Mih, X4 pHAYBAE AR FERIFE 1.0 kQ E 10.0 kQ

/B.V\]o BAV,,, =08V, FBSIHoTNEEEREZHL,
Rege TTRUREA 8.06 kQ, DURHEHR/ N 3,

R, A0 R, OBERNE - RONAEEHE,

REHRBFHIEEF

Tﬁ*zh)%’iﬁ] AVRERELBEEEEELAERET
KBRS, ATEEREMABRNEIURE, FHREH TN
BE E’JJ:%ETJ‘I‘EHO

EFRN, ERST AN RERTEEZE, R
1.6 25 B EfE SS WABEEIR LT, WTHALKE,
IE 1.6 BHOT BT, BARTLURES C, BA,
BT ARSI — N MR B Ak T DU E K k)
B8

R R ) TR R R AR

teg = Ve * Cgg / Iss = 0.795V * Cgg / 50 PA (6)
ZARNTEHRA .
Cgg = tgg * 50 pA/0.795V (7)

A—0.22 uF BRI T UIRE 3.5 EM TR EH)
%ﬁﬁﬂsﬂ 0.47 uF TJ3k BRI BRI FFEETER 7.5 2R,
0.47 uF BREFEHVEE,

R R EN N BRI 0.795V BY, ThERARG0H IS TS
SHE 50 pA BB T, BEE, 7 NSIEHTA—
RSB BT SS MAN M B ERE B AR e

o BRBAERIE

o BEWSH

o FTHEET 43V (REE), HHE V. REHE

RIS ESREE
REETHEEAFERIEANBBRREEEE—XBEN (BEL
33VHERFZHEH), HPNBERNEHBES TR
HEE/N, FHHNREATFNEBEENS T BEHMRN L8,
Mﬁﬁ})ﬁkd@&iﬁﬁﬂfaﬁfh BHEMZENBEEE (I <0.15V
#AIE), REREADEISEMNEEELEE R 50 uA FEER
E’UHF/ Vb, EXEEERT, RESEHEEBMNIEEERS
WHEREESESOLEES N, REERNIER THE
ERME RS S B E L T B RS ST EE

BFAR,, BRTEAYBEC,, BE—NBHHEN
Sit, REMERETERN CBERER, —B SS/TRK

EFBIE 0.795V, ZMABMABHER, 50 pA RIBE L
S EIT,

33V E 2.5Vout
Int VCC
50 nA
Rtkt Rfbt
226 2.26k
sS [®s
Rtkb Rfbb
107 1.07k

30151280
2: BREREZFWMNEE

Cour (HRIHALE) HOHESE
TR R ERBN Cy, MH B AE, RRREESHAR
BN ERAMELE, 6V, BE 330 JF B/NEEME, 1.2V,
BE 660 UF B/ EEE, WREHES ESR BT 15mQ,
SETLUR ) ER BB A,

AT REGRMALOK, HEFE B ITRRSHMES BT ESR
(16 mQ) 8, ANF¥SUIREYBEE, 5—1 47 nFXIR
PEB R BHBEE Cy, TLX@/\)'LA%‘EWE#%i%J-’Fﬂ%
MEBHBREE,

Bt B AR AR A TUA R R EB I T HSOK BREEE N
A ER, T AR (18) itEHE, s, RE ESR
RERVHE, MNESHSBERELLS0%. T ASHEN
BREIRSHIA, RN EIERIEEFNME,

HFEHSABMEARE, FTAHARHABFESER
1R T —MRIFEIBIE C,, U,

|step

Cour2 fom
(AVour - Istep X ESR) X (——)

Vour (8)

HF 12V, 33V, bRHBSBENV,, =0.165V
(AV,,), b gmgeh 7A (ISTEP) MR, i R M
ESR 4 3 mQ, FFXRIE (fy,) A 350 kHz:

7A

Cour= 350e3
(0.165V - 7A X 0.003) x ( 522)

> 458 pF
BEE, R/NEHBESNREMEERLITEAEEHEE,
A#Eréﬁfmu%% 2 330 uF, 15 MQESR 8. B4
BAFEFE— 47 uF 6 3v ><5R BMEABR, XTHEGHERE

WiE, TRSBEFENANER, i, —£47nF H
IR BB BT BT SR B T IS,

15
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LMZ23608

C, RANHE) MikF

LMZ23608 1R a4 D E R EFER N B A28, RN
HNERERTE— N N\ BB A SE AMIE Y P oP BB\ S0 BB ST (612,
WAERBR T UR/LNHEKNBEE, XTMRMABENIZ
BEFZELERNNE, HABSHRIEE—RIUBEZEA
LUEBRBER NS, MIELRE, WALUEERFUEEA
AT ARKITE.

lein-rus = lout X D(1-D) (10)

Rep D=V, /V,
({EA—MEER, YERATFHARERERTAV, =
2%V, B, BEEERENSURER,
HENR/INHNBAR 30 yF X7R (5F X6R) MEBA,
HEEFEEESES TR A PHERENEEN 25%,
FINBEFENE, it B SNEEEENMES, ENIZ
ERFIER RS NSUE E AT CEEBSEERD I
RAEIY, EEEESEF4TRRERRTRINESH,

B RGEHERRIE /MG - R NSRBI (AV,),
o A TAARITE:

>|OUTXDX(1 -D)
IN=" fsw X AViN (11)

71V EIA, 33V BHKRAD, WR AV, ST 200 mV,
M2V, 81.66%, fify, =350 kHz, BBA:

8A x (3.3v) « (1 i 3.3v)
12V 12V

CNZ 350 kHz x 200 mV

2224pF )

A N B R £ ) B AR BB RO N\ B S B SR
FEIZN ESR ARSNATERS, AKX PINEE,
LMZ23608 S22 f R I E AT AR 85—~ 150 uF 50V &
BEF, ERZBEATEXPETH A LHEN,

DR AR BRI ER

THERRRFERNE, BEREZNBNEAREA BRI
Bt ERFIEHLPRMUTREFENITIESRMS, XIHBT
BERTURSHTENNEE, EFFHRITS, 2
SR DRFFHET 125°C MRAEFEE,

HFV, =12V, Vg, =33V, |, =8AFIT, . =50C &
RS, RSN REIERES (0,,) HORMALTUNT .

Oes < JoAx = Tamax g
CA Pic_Loss (13)

BRERMEE R EISNGE (6, ) BB EIABE AN 1.0°C/W, TR
ST B ER A TR 8 85°C B B4 TH SR AE B % FR
BITHI P g0 TELN AP ER 3.9W,
125°C-50°C _4 4°C _ 453°C

A< 30w W W g

M 6, = 18.23, TREDFILIIR (PCB) S, 7557
SSMANAEIBEAR R T, 128 T /AR T UL
58 2 51405578 2 A0 /= R B B AR B4 PR B T RLA

o 2
Board Area_cm? 2 2&0 ZC x om”
CcA w (15)

RS R2, EMRBEEIRISITEERY 2742 L HEX
(2.06 x 2.06 &~T) #) 2 BEIREBEENENRER L
ENfRl 8 BRAR S B ES MMIE B BB IER (EP). ATHE
&EMRE, KAFE 100 12 ZFE (305 um). [BEEA

59 ZH (1.5 mm) &R AL REETEE E 0558 X1,

I —MRIERFTN S — T IERER 6,0 TE HMEEFR
R0, MR ETT T N B b P 5B, WRHN
HIRITHRES URERN TELM, MSRA 225 LFPM,
BRI ERTIFTE 6,

Tymax - Tamax

0a <
A Pic_Loss
(125 - 50) °C °C
ba< 39w <19By (16)

70, STMEABAD, LNAFEORERAERS
1 FHFETo ST bUR A A5 80 P B AT AR

A TH—DRDEHGRERR, XA T RS D3-PAK KA
BAES 4,

AT & SIMPLE SWITCHER® 5 8 J5 88 R AR 3R 09 = B4 B
B ERIRE R L], 55 MAN-2093. AN-2084. AN-2125.
AN-2020 #1 AN-2026,

ENRI R ERR T S5

ENR) B SR T B R B - ER e e Rt — D EE
FEENH/ARIENBE TN, bR HEFEL LN
ERPEEBE, XEERIG 0N B - B e 70 B R BR e 1 Ao
REMEER-EARE REBRNES, SEORDTH
FRRE, FHHLETRBREFETJLAE 28RN,
A 6 Frmst e — NMREF /R,
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VIN

VOuUT

T-Cour

30151281

B 3: mREHE
1. EFF X E R A EE/
NS BTN BERE, WEEFR, PCHRHHEEP
AR ER/NG di/dt BiREE, FTEENABRAEERES
di/dt X¥, MRWANEBE (C,) REMEZE LMZ23608,
FEHHSIN CRS S REEN SRS, BLERTERS
BINBA (C,) 8 LMZ23608 & V,, SIHIF0 PGND BEIEE,
DU B S| B E 7= A 9 BR B S HRIRFS , XSS didt X
\R&/NME, NTBRESNEE T, 55, BAFNGH
%@?‘ﬂﬁ%ﬁﬁ?@% MR E, FkERE PGND
REIEE (EP)

2. R SiE

RIREBE. BB A Tt e E RN

AGND 5|, L*ij—uﬁf%ﬂ:%EE,/}IL_‘ZﬁﬁEEUIWIL)\TﬁTu

W&, WRHBARY, EBAIRITESBMEEDEE
BEAT, SkiIftd B ESUREB IR, &SI 4 (AGND) =

EP/PGND oI FRL B T

3. ff FB SIMIMELRKERTREE

RURHEA Ry, 70 R, N/RT L5 FB 31, BT FB 3IH
AHSMET, RtNFEEFABRATEE N KB Ry Ry @
ELNIZS5 LMZ23608 R RIF—EMNES, FoaEsES
BRI,

4 MANMHERERRTRER

XA DU D R RES I N S LB ERE, A ERER &AL,
ATRARBENBEREE, BHERME EARINORGEE
SMEL, ZRFUELRRE, RERENETFE,

5 MRSFBHBE®RTES

fFA—EEFBE LS REIREFENR BRI E N E T
HEERK, WRIREERESEEN, Eﬁlf}?&i@ﬂlﬁﬁﬂlﬂ
AXREEARHAED YT, A 7EREMRE, IFA—
w&/N\FEEHF 12 ZE (305 ym). B8 A 46.8 ZE (1.5 mm)
8910 x 10 BB LA, THIRE BB ANEHE TR AR,
RIS RORE KT 125°C,

Bt n 45 1

EEZ 7PN

PWM FFRIRER T IS — N NBIRERIRE . PWM BIFF %
BEINPARBRREME, WRAERZEE, BZBAEE
B, SE@EIE— 1.6 kQ BN ERERAIT, 2IFH
EHIMEREE A 314 kHz = 600 kHz, S2FIEG N FE A 1 4v
BRI NI %A 2 5, Wik, #EEBT—

1.5 kQ HFE/NNERUR %BE%E?%EMJ 3.3V B, %f%‘
FAMESET 0 Hz PWM SRERMFE: 124 1" B SEERZIE
R,

¥R
HNYABE—MKT 8A A E B, LMZ23608 of ML E
AWEZZ Bz ENTE, BEAZSF2ENREBIR,
AN LMZ23608 i SH S BEREE—&, BE
@it FB — M RUEEAT, FrEaH St TET
FEEHN FBSIREBER B AINB, RN IZE S — T4
HITES, DOBERZEAS 359 kHz N4h & T/ HES
E SR 85 H B EIGZEINR (beat frequencies), WNRAELR
TRE, LUK EEMBEEIUAT RSB EXR, MR
BSEshaT S ERREE, SE FAARE D m AT
EEe%%LE’] BN, Blan, AmAESRTI 180 E RA8iztT,
=MEEREL 120 ERAEETT, Vs Voun PGND F0
AGND SN SREARBEERE, tHEENERYIXE
AGND #0 SH t7%/3, RAERE B E Lt
MRS WAL AR ANICED, F oA SR o),

BRERTREARSZEA—HAAZERANFIRH BEEE, @
F—MEHEE 8 S R AT SR E RS, RN
l/[\ EFERERE LOERN C, . >= 30 F, B

\» B 47 nF X7R & Eﬁe'i /\ 22 uF [&E B R FHFEL
?HE)Z uztsﬂﬁﬁﬁ%i (e ekl EEF XL B R R
Zkiﬁﬁﬁgﬂ"] ﬁiﬁ}fﬁ’é EE,/}ILo

LHHASSIMER - MEIEEN, TERAIRRRERIENT
WS, XMEENRERBENATEHEES, flw, B
R’HE 1.2V, A0 16A BIRIRELEFE C, ;= 2 x 450 pF
(ESR 25 mQ) M BERERE, XBEF— P&k
BT 36% FREMEHER, X6 /\ffiiﬁﬂﬁﬁbﬁﬁm
Sk 48A N E, BMTMEZXTIIRNGEERE, HEH
AN-2093 (#JiRMEfEMR) o
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LMZ23608

!*’\'_V/‘\A«\ N\v/m o, /lm\"/_m\
SYNC BOARD1 : 3V/Div

=

cw*’mWLh |

PSYNC BOARD 2 “3VIDi

rorem (w,;,mml T
e et

o iy

emptind

I L

30151283

A 180 FE R48 R 4 B ShiS B iy 4y L vl 5008

v

V|N 100 mV/Dlv

./ \wk./ A \J\J \JM vM %\4 M

20 mV/Div
 Vour
3N w\,\,ﬁk/
SYNC BOARD 1 3V/D|v

[ 3
SYNC-BOARD 2
N

I»ML—HLJM—I

30151284

x
8] o o =
z z z >
£5829233%°8
ﬂﬂJJ XX L1
CiN_BYP I )=3::] Cou _BYP]:
VIN = = Vour
] [
EH
LOAD
CIN_BULK o a a - CouT_BULK
z £ = 5 5 m »w I 8
= S »nw W€ adwn n > =
| CIliJ J_ I{;;g |
CIN_BYP BHA Css Cout_eYP
U] ]
— RFBB _T_ — _—
—\W\
Rear
B 4: BiFxhlREE
ﬁ"ﬂ#ﬂﬂ‘fﬂ‘f%‘l’ﬁﬂ&ﬂ‘ﬁﬂtﬂ@.lf*li& M ERP
V|N 100 mV/Dlv R FB WBEART 0.86V HATEEBRE, REESHASE
/ /k /i / /? / A BHESTREREM, S3V,, K.
[ 1
\V / ] @.l}lLl‘E%ﬂ
4V°UT 20 mV/D'V BIFKIB (LS) F05i4 (HS) PEiAf) 857 bR 1 88 B SR 4R 4P

LMZ23608 &k, 7FXHTETE], Lfl”'_TIT[’EI_HJ/ MOSFET
IR, ORI R BERREERFTIEN, ESRE
ER, HTE MOSFET MFFay, HERBERMITRE. PGND
S|HFIAEE S l\/IOSFETo WRIZ BB 13A (E‘iﬁlﬂﬁ)

HIRRF LRSS L T — M XBERN IS, XM
S—EFEE uMEFFEE%' EAIE, ®NIZERNE, Bt
BRRFIEBR TR AT M NE PR b= tt,
SihE R RFIMIETE MOSFET 8, —BERNE S8
BMBRFIE (BEEAN 16A), B MOSFET LRI 1 KM,
BT, EIEDRREMER I Vo, T
BERLERREIENAZTRESR f, BRIEITINER
8 1/2,

iR
LMZ23608 {54 #0455 B RSB H B ABUEME, AFEH
BT I BB THL, 72 165°C (HAE) BN T
ZEBRERH, #A—MEDFERIIRES, EXARET,
+ MOSFET {REFXUTTIIE V,,, T, FET Cy BEETI
Bo MERPDEEDT HIEBHBNIIER O T,

SURERHRE 150°C (B8R 15°C) BURES, SS 5|
MR, V., FRLF, KE B,
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AERERABEBRON AT, LEEESBARBENAP,
TRSBERAMINE BT,

FiRERB

LMZ23608 T E & Ba# ATRER HIRES. EZHEH
BHENAD, XMEHNEARRL BN, ERHIRAFHTHE,
ERENE RNz BSHFESZ N HBEBE, TERBKEH
ERE R R T EXFER T ERNSITRES, BT 1 A
BAES, BEHE 2 4 1.8V TiRE EFF 3.3V, K

Bk 3 &2 Cgo = 0.47 uF (9 SS Bk, EFHEIEIH Cy HEo

miRE R

=)

3.3 Vout

/ Vs - 500 mviDw
F/ “

Bf 18 (5 ms/Div)

IVIDIv

30151285

FEASEBNERSEER

ENREBRT, BEREMIEESSEER DCM) BT,
E AT RGBS, BERGNESSBER
(CCM) EEf70 SEFESHER TEAE, BRERERE
A5 1 AN, EESSEEAT, EBR
MRS O B, LAFFESHER, X2 SKBRBEDFHLR,
E%iﬁ%ﬁﬁ%ﬁﬁﬁT,ﬁ%ﬁﬁ%ﬁ%ﬁT%,%Eé
S

FESZSBRAT, BRAEENFXBIRT B—&SE,
FERTFFHAE] BRI AR BEIRE 0o

=]

THARAESERN (L3 FIEESREAN— AR LR E,

EEETRAMEEZETEX
V, =12V, V, =33V, | =3A/0.3A

2viDw
1:1 rm:._!w'L--r“ir—-n'—ru_l"r
28D CEI:‘
AAVAVAVAVAVAN
¢t oaow 2
¢ N‘w'\u'r\/\fm’\“/\f\’ h

B8 (2 ps/Div)

30151286
%2 DCM/CCM FIRITIUEN AR 40T
locs = (Vin - Vour) x D
PR 2xLxfaw (17)

RRA P BRRESZ 2.2 uHo X DERE R KN\ BEA
SWABENBE-—MRENFEEE, SBRBYMOEE
BSHEBRBOCEBRNRMEA, ETUATENARITE.

. (Mn-Vour)xD
A= —7—7-7"7"7—

L x fow (18)
®b, v, RBABARE, f, £ 359 kHz (SE{H),

BIRR |, = |, WRHE TR, BAET
BEESMEMMAI BHE,

19
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LMZ23608

=<
=4

MR Ry A 3

LMZ23608

Vour

pu " i
CiN6 J_ l CiNs J_ ]_
(OPT) (OPT) LOAD
:[ :[ C|N2|3|AIC|N1I
30151287
= 5
SRR FHYIENRE — R 1
BERS L] ShRF & HiE®T RS
U1 SIMPLE SWITCHER® TO-PMOD-11 EZEERFSHEAT LMZ23608TZ
C,1.6 (OPT) 0.047 uF, 50V, X7R 1206 EEXEAT CC1206KRX7R9BB473
C\2.3.4 10 pF, 50V, X7R 1210 BAKBRIER UMK325BJ106MM-T
C,5 (OPT) CAP, AL, 150 uF, 50V Radial G LYNINEERS EEE-FK1H151P
C,1,5 (OPT) 0.047 yF, 50V, X7R 1206 EEXEAT CC1206KRX7R9BB473
C,2 (OPT) 47 uF, 10V, X7R 1210 T EFIERT GRM32ER61A476KE20L
C,3.4 330 uF, 6.3V, 0.015 ohm CAPSMT_6_UE Kemet T520D337MO0BATE015
Regr 3.32 kQ 0805 [/ARNE=ZES ERJ-BENF3321V
Ress 1.07 kQ 0805 AT B ES ERJ-BENF1071V
Rewe 1.50 kQ 0805 Vishay Dale CRCWO08051K50FKEA
Renr 42.2 kQ 0805 [/NIN:=ZRS ERJ-BENF4222V
Rens 12.7 kQ 0805 LYNINEES ERJ-BENF1272V
Cys 0.47 uF, +10%, X7R, 16V 0805 AVX 0805YC474KAT2A
D1 (OPT) 5.1V, 0.5W SOD-123 Diodes Inc. MMSZ5231BS-7—-F

www.national.com
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SIMPLE SWITCHER ®
Power Module

30151288

Rfbt_1.2

Rfbt_2.5

Rfbt_3.3

30151289

6: HmRLH

21 www.national.com
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MIBRSE wesgmn, SU8LEET @X) S8k

(10.38)

r‘—(g 1267—-'

0.15
= K 120 Bl = 5.940.1 =
e 15¢0.25 ————p{4] Tgr*ﬂfﬂf‘*ﬂﬁﬁ7 e (0. 4)
O O "
15.7
+0.25
1540.25 108 wEEe—
(SMNEBIFEEED)
17.79
/Q O +0.35
\7\ S AT A
| L
B LTI s

11)( 0.66+0 05 ——“«—11)(0220.008

ux-—— - T [F]0. 250 <[4 [6@

HEH

Rt AZEX
() RS SE

T——(s 126)—-1

(13.371)

(9.86)

11x (2.41)

I

|

|
e

i

i

1 oooumoonne

1x o 86)44L —'l L—iOX(i 2N

RECOMMENDED LAND PATTERN

11 3184 TZA 33
NS $##5 TZA11A

! I

[ e

—

TUOOOOnunan. "

HERE

0.650.01
0-0.13
BEEIE
SRR EBEE R

RO.7 MAX
TYP

0-6°
(Z]e.1]

|EA
SEUE

TZA1A (Rev E)
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G

<
d

LMZ23608 B f 36V mAMN\BEFMFIIEER 8A SIMPLE SWITCHER® 5 H#

i

KRTBEXEEARRESEHERANRER T TANESELR, FHEMTES: www.national.com
yd RITXIFTH
HRzE§ www.national.com/amplifiers WEBENCH® &it T & www.national.com/webench
S www.national.com/audio N TR www.national.com/appnotes
B % B B www.national.com/timing SERIT www.national.com/refdesigns
i ies www.national.com/adc REUE R www.national.com/samples
O www.national.com/interface TEAER www.national.com/evalboards
LVDS www.national.com/lvds i www.national.com/packaging
HREE www.national.com/power ey www.nhational.com/quality/green
FFXRT2EES www.national.com/switchers S www.national.com/contacts
LDOs www.national.com/Ido REMNTEM www.national.com/quality
LED fgEA www.national.com/led RAIRR S HF www.national.com/feedback
E www.national.com/vref B 2RI www.national.com/easy
PowerWise® gk 7 & www.nhational.com/powerwise | R FZ www.nhational.com/solutions
BITEFED (SDI) www.national.com/sdi FEE/FHM www.national.com/milaero
PR ARt www.national.com/tempsensors | SolarMagic™ www.national.com/solarmagic
TLBERRFTR www.national.com/wireless PowerWise® it A% www.national.com/training
(PLL/VCO)

AXABSREZEERFESHEAT (NATIONAL) &, EEERFISHERAINAXARNER S EEENMEEFIRTE
FEBAMERRE, XEERFSHATRBEINE R LR BRAOGIERFT, BRBTBH., AR BHRIE R
BIEREFEMEA AR, BFIERTEIR=RITFT,

ZEHERXFSHALIRREANAVENRENT RN RETREEFH ULFH~GRERIE, RELENENRRTE
FRECBENFAESHNR, XEERFSUATRAERERENAFEPIEMIE>RRIT, MEXENEEHEEER
FSERINIGN~RAEARIESE, EERNSHESXEERFSEASTNBHNEMN~RZH, BWXERRHT
DR W KR ER2RE,

BRIEFEXZTRNEERZAE, SNEXEERFSARITREBEMBLS| HNERMRE, ERFRIAMETERZ” 0
ENME/HE S RERNWARIBROFEN, EPEEFLFAREN. UEFNAENNRN, ETEMNN B SH M5
IRFERERE,

E TR

AEZEERFSELXANEENEERITHABTEEY], FEEZEEERFLSEARNNTRIENEGIFHEEHREH
BIKEERMER, FILReA.

BXHEERNRGKE . @ITEBIMIFABEIETANES XFRERNERESE; OXFREFEGNEERNRR, HE
Trﬂgﬁﬁﬁﬁﬂﬂ%ﬂﬁﬁﬁﬁﬁ FEHNNERBRENBPTERE, RBHREEG XFREIRST, FEAINAHE
HREMEG TIFREHRFEEY, AXWES IFREIREN RSN NOETHRE,

National Semiconductor #1 National Semiconductor FrEHAZBER ¥ SE RS EM B IR, HitbRESR~RERIAFXLSRFE
S NIRRT E

© XEERF¥FHAT 2011 RINFE,
NTBEFELELR, BHEASMNIEE  www.national.com

ZEERFSHRENR EEERFSEERM EEERFESHERR ZEERFESHREXR
N BRI HFPD BRI HPD AL FFPD BARZHHD
B F B3 support@nsc.com B F BB, europe support@nsc com 7B . ap.support@nsc com 734, jpn.feedback@nsc.com

BiE: 1-800-272-9959
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HLE T

WM BT ST E T2 A RLEASSB AL, BN XEFFROL I SRR ST HIE . f508, W0, ook L i,
DTSN TP LSRRG 0 R S5 7507 T 31 F B NSRRI JF S A2 7 e M FLR BT . AT I
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