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LMZ14202 2A SIMPLE SWITCHER® Power Module with 42V Maximum Input Voltage
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2A B KA HEFE 42V SIMPLE SWITCHER® EEES1—L

Easy to use 7 pin package ﬁﬁgio)jﬁbﬁ
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TO-PMOD 7 Pin Package Efficiency Viy = 24V Voyr = 5.0V
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GJA = 20°C/W, eJc =1.9°C/W 95
RoHS Compliant 90
5 8 //
BRI ;o
75
W SKAFHAEN 12w § o
B K KHIER 2A G g5
B AJJEBEHF 6V ~ 42V 60
55
W BB 0.8V ~ 6V 0
L e 0 0.5 1 1.5 2
B 5 90%DE

OUTPUT CURRENT (A)
FHRE Thermal derating curve
N le = 24V, VOUT = 50V,
B LR - AU FETENE
W 7V PCBLAT U

25

B SNV T hARZ—b, EREEA R — T VR Uik z 2 \
AB—=NT o7 o =l A £ \
. . . ~ w 5
W AR, AJIUVLO, )itk OREEN HO (R z \
W BT RN : — 40 C~+ 125°C E \
N7 o > 3 N o a
B ERELBGEA RS T O —O@ H Sy e R R 5 \
B FPGA. ASIC ICERAMAET DmmE A MR
] fﬁtﬂjﬂy/fﬂ/?éj: 050 60 70 80 90 100 110 120
u %/ﬁtc‘/ﬂ*ﬁ77:u . AMBIENT TEMPERATURE (°C}
LMZ14203/2/1 (42V max 3A, 2A. 1A) Radiated Emissions (EN 55022 Class B)
LMZ12003/2/1 (20V max 3A, 2A. 1A) from Evaluation Board
B Webench® Power Designer T7E4%t i 80.0

FIIr—ay
B 12V, 24V A JTALINBEDPOL (RA b7 e o —R) A
B FHEEER T2 ey =Sk

B AX—ZRREDOHIFINRENT SV —ar

B AEFEHHT TV r—ar (AN-2027 2 0)

60.0

o
o
o

EN 55022 CLASS B LIMIT

[}
g
o

N

o

o
-

RADIATED EMISSIONS (dByV/m)
5
o

o
o

0 200 400 600 800 1000
FREQUENCY (MHz)

e
=}

SIMPLE SWITCHER®, WEBENCH® (37 a7 /L £33 ¥ /4 — DB,

© National Semiconductor Corporation DS301145-03-JP 1

FYYE ve 20eviZINT

B
IE‘EI

B odIHOLIMS ITdNIS Ay H

I’
N
v

U —T L2H|



LMZ14202

MW7) r—avEeg

Voutr RreT RrBB RON VINRange
LMZ14202 5V 562k 1.07k 100k 7.5..42V
33V 332k 107k 619k 6.5..42V
25V 226k 1.07k 47.5k 6..30V
= 18V 1.87k 150k 324k 6..25V
z8=z2%2 4o 2 15V 100k 113k 280k 6..21V
VIN S g W0 oL > 12V 422k 845k 226k 6..19V
T 08V O© 392k 249k 6..18V
VoUl@_ZA
Ron CFF ) 1 0.022 uF
—WN—— 1
See Table - ReeT
Enable I— See T;ble
——Cn —— Css é Rreg —— 100 wF
10 uF 0.022 uF < See Table
_ — — __L
EEER
7 —— VouTt
| S n6f— FB
Exposed Pad i 15— ss
—1 14— GND
Connect to GND i 13— EN
- w2—— RON
1/ VIN
Top View
7-Lead TO-PMOD
HRE®
Order Number Package Type NSC Package Drawing Supplied As
LMZ14202TZ-ADJ TO-PMOD-7 TZAO7A 250 Units in Tape and Reel
LMZ14202TZX-ADJ TO-PMOD-7 TZAO7A 500 Units in Tape and Reel
LMZ14202TZE-ADJ TO-PMOD-7 TZAQ7A 45 Units in a Rail
EERBA
EVES | Ev4 (B
1 VIN /Ff)\jj ANRENMERFIX, 6V ~ 42V T, o — « TRUIICEENTHDDO, WE=L T3
BOIITT, ZOEVEHBH/ Y RORIT, BMOINEAT 2 T FR0LETT,

2 RON ﬂ“/ﬁ%”*?ﬁ'ﬂf&ﬁ:VINﬁ\b_O)I:/A@ﬁPMR#T TV —arOF VAR ELET, —KAREI
25kQ ~ 124k Q 720 FE T,

3 EN | A 3x—=T N @EAR—T IV « 2 XL —F~DANT], MbH EROAL 2R, AFF 118V, AFREA
TV A90mV TH, HLEINDIHAATIL VL 6.5V T,

4 GND |(7I7 R (i) sE#fiSnz 3 X COELEDOHEUES, EP IZ/NBERTA2MLERHVET,

5 SS |V TRAZ—F: WD 8 u A DEIRIFICED, V7R —MEREEIRMET 292 T2 BELET, 20
J=RIE, THAT—=T v WER, P~ ey UL N UVLO REEDH A, 200 1 A THES
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el HITEEERELET,
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R IR KT Note 1)
AT—4 —HMNXEA - EFHAORBKEHRSATOER A, NUAHFHAEIZ W TIE. www.national.com 85,7
BEETIERNERIERRT EOBREESRAZL, LA & www.national.com/ms/MS/MS-SOLDERING.pdf %2
L TTESN,
VIN, RON ~ GND f#] — 0.3V ~43.5V
EN. FB. SS~ GND [t — 03V ~17V B{EER Note 1)
AR 150°C
(RA7 VL i — 65°C~ 150°C Vin 6V ~ 42V
ESD fiH[E (Note 2) +oy BN 0V~ 6.5V
A FR T 1 B R —40°C~125°C
BRI
TR CRBENIIIVMEE Ty = 25 COHBAIRVET, KNP TRHINIIyMETZ— 40 C~+ 125 COBESHNRE
(Ty) @I DT> THASNES, /b /KUy MEE, B, &EF 3B Ic > TREEShES . REA (Typ)
3Ty = 25 CTORBIBERENRNTAFEERLET N, ZELLUTURT SO BNEHVEEA, FREOROIRY,
VN = 24V, Vout = 3.3V OLMERHEASET,
Symbaol Parameter Conditions ( N’::I: 3 | Ng; ar N':?: ) Units
SYSTEM PARAMETERS
Enable Control
Ven EM threshold trip point Vgy, rising 1.10 1.18 125 v
Verrrs EN threshaold hysteresis Vg, falling 90 my
Soft-Start
lag 55 source currant Veg =0V 5 8 1 pA
les.pis 85 discharge current -200 pA
Current Limit
. | Current limit threshoid d.c. average 23 26 | 365 | A
OMN/OFF Timer
Lapin ON timer minimum pulse width 150 ns
Loes OFF timer pulse width 260 ns
Regulation and Over-Voitage Comparator
Vg In-regulation feedback voltage | Vgg >+ 0.8V 0.775 0.795 0.815 v
T,=-40°C to 125°C
lp=2A
Vg >+ 0.8V 0.785 0.802 0.818 v
T,=25°C
lg =10 mA
Veg.ow Feedback over-voltage 0.8z v
protection threshold
leg Feedhack input bias current 5 nA
lg Non Switching Input Current | Vieg= 0.86Y 1 mA,
lag Shut Down Quiescent Current | Vig,= OV 25 i
Thermal Characteristics
Tsn Thermal Shutdown Rising 165 G
Tepwyst | Thermal shutdown hysteresis | Falling 15 C
8, Junction to Ambient 4 layer JEDEC Printed Circuit Board, 19.3 “ChwW
100 vias, No air flow
2 layer JEDEC Printed Circuit Board, No 215 "ChW
air flow
B Junction to Case Mo air flow 1.8 “Chw
PERFORMANCE PARAMETERS
AV Quitput Vollage Ripple B8 mV pp
FAUSTATSS Line Regulation Vi = 12V 10 42V, 1= 24 .01 %
AV ooyt Load Regulation Wy = 24V 1.5 myia
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LMZ14202

BRI (oo%)

EHEFR TR SNIZIIYyMEE Ty = 25 COLAITRVET, RNFTRMSNIIyMEIZ— 40 C~+ 125 COBEERIRE
(Ty) FIIC DT> Tl RSN ET, B/l / HRARYIyMEE, BB, REh, FIEEHBEIC I > TRIESET, REKME (Typ)
13 Ty = 25 CTORBIFERRANTA—FEERLET N, BFLLTRTLUSDO BRITHVEE A, FFRLORNRD,

VN = 24V, Vout = 3.3V D&M EHAINET,

Symbol Parameter Conditions ( I:fl" 3 “?p] t-“:::?&'_l Units
Efficiency Vig= 24V Vo =3.3VIi,= 1A 86 %
Efficiency Vi = 24V Vg = 3.3V I = 2A a5 %%
Note 1 #&XEEMLIT. MADLT SAANHIAT 2 ATHEMEDH DIy MEZ W WET, BIEERITT A AT 2482 R L TOET, (RIESiL
TOAHERB RO AoV TIE TERIENE] 22U T8,
Note 2:  AMKET /ML, 100pF D=2 T oY BEFHEH 1.5kQ 2N L CHREVCHESE T, 7 AMNTIEIL JESD-22-114 It > TVET,
Note 3: 25 ‘CIZH115% Min/Max Uy MEIZRUERFZ 100% 7 AhSET, RIREFMICHBTLVIyMEE, #HEHOSEE B (SQC) FIEIZLHMHEIC
o THRFESNET, NLOIIYMEIX, Fat v BIau# 74—OEH T RE L~V (AOQL) DRt FICH s Ed,
Note 4:  fRFEH (typ) 1% 25 ‘CTHELNDIRBIEYER R EEAE R L ET,
Note 5:  EN 55022: 2006, + Al:2007, FCC Part 15 Subpart B: 2007, T Arx{GE/BT SAAZADLATIMIONWTIE, AN-2024 2B FBL TZENY,
Note 6:  0JA L, 1AL AOHE, 35D 12mil h—</b - ©F, LERF2RL, IWIHBEENIZEY, 1.705 1 F X 3.0 /> F D 4 J&§ PCB THlE, PCB

VAT URMREZIRLTLIES L,

RERBSIERERF S

Breo2 W IROROEMENEASNET, Vv =24V, Cin = 10 FX7R €73v7, Co = 100 u F X7R ®F3Iv7, Zhagihfre
11 Tambient = 25 ‘C T,

Efficiency 6V Input @ 25°C Dissipation 6V Input @ 25°C
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RRETHERERE (oo%)

1 Tambient = 25 C T,

Efficiency 24V Input @ 25°C

100
95
6.0
e—
%0 / 5.0
85 = 3.3

oo
(=]
N

/
17 ,;//—\\1_8

3
3
L

EFFICIENCY (%)
~
()]
N

»

a1
Peemenan]
™~

[ ]
o O
o]

o
o

0.4 0.8 12 1.6
OUTPUT CURRENT (A)
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Rt oW IROROEUEREASNET, Viy =24V, Cin = 10 FX7TR €737, Co = 100w F X7R EFIv7, Zhdhire

Dissipation 24V Input @ 25°C
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LMZ14202

RRETHERERE (oo%)

Rt oW IROROEUEREASNET, Viy =24V, Cin = 10 FX7TR €737, Co = 100w F X7R EFIv7, Zhdhire

1 Tambient = 25 C T,

Efficiency 6V Input @ 85°C

100
) —
— —{_ 25
(>-_) 80 7 Q
LTS
S 4 1.5 1.2 3
i 1.8
60
85°C
50
0 04 08 12 18 2
OUTPUT CURRENT (A)
Efficiency 8V input 85°C
100
5.0 33 | 45
%0 [ ?\k I
—
N ===
g V | O
g 70 15 1.&
i
60
85°C
50
0 04 08 12 18 2
OUTPUT CURRENT (A)
Efficiency 12V input@ 85°C
100 ——
N\ | so0 33
00 L
o
s | AT
S 80 o A ™S B
4
w \
S | / 25118 ]
i r 1 5/ 12
60
85°C
50
0 04 08 12 18 2

OUTPUT CURRENT (A)

DISSIPATION (W)

DISSIPATION (W)

DISSIPATION (W)

Dissipation 6V input @ 85°C
1.4

1.2

1.0

0.8

0.6

04

0.2 .
-

0.0
0

0.4 0.8 1.2 1.6 2

OUTPUT CURRENT (A)

Dissipation 8V input 85°C

o 0.4 0.8 1.2 1.6 2.0
OUTPUT CURRENT (A)

Dissipation 12V input @ 85°C
16 ‘

0 0.4 08 12 16 20
OUTPUT CURRENT (A)

www.national.com/jpn/



RRETHERERE (oo%)

FROROROKO RS ASET, Viy =24V, Cin = 10uF XTR 73027, Co = 100uF XTR £F3v2, Zhiiiy
1 Tambient = 25 C T,

Efficiency 24V input @ 85°C
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LMZ14202

RBREGIEREFE (oo%)
Rt oW IROROEUEREASNET, Viy =24V, Cin = 10 FX7TR €737, Co = 100w F X7R EFIv7, Zhdhire
1 Tambient = 25 C T,
Line and Load Regulation @ 25°C Line and Load Regulation @ 85°C
3.36 3.360
3.355
3.34 3.350 N
s s Do)
= m u 3.345 \
Q 332 < 3.340
5[ S 7 1)
o] 20 24 O 3335
z 8- c 3.330 \ i
= S| A
£ 5 3325 42 24
3 S . S
328 4 3320 v
3.315
25°C 36 42 85°C ] | 36
3.26 3.310
0 04 08 12 18 2 0 04 08 12 16
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Output Ripple Transient Response
24V 3.3Vg 2A, BW =200 MHz 24V\\ 3.3V 0.6A to 2A Step
20 mV/Div 1.00 ps/Div 0.5 A/Div 200 ps/Div
| | | | | | | 1 I 1 1
Thermal Derating Vgyt = 3.3V Current Limit 1.8Vgyt @ 25°C
2.5 35
12VIN
T 2 ! ~.33
= N | <
z BVIN z
Z 15 3BV B a1
3 i SHORT GIRCUIT
e 24y © JI.
2 1 N \\ \ 5 29
3 Oya = 19.6°CW \\\ 5 y
0.5 | I © 27 ONSET
Vourt = 3.3V 25°C
Y l l 25
50 60 70 80 90 100 110 120 0 5 10 15 20 25
AMBIENT TEMPERATURE (°C) INPUT VOLTAGE (V)
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RERAGTIERREE (oo%)
BRLORVIRDRO L ASHEASNET, Viy = 24V, Cin = 104 FXTR €739, Co = 100uF XTR £F73v7, Sheilliis
1 Tambient = 25 C T,
Current Limit 3.3Vgoyt @ 25°C Current Limit 3.3Vgyt @ 85°C
35 35
o33 SHORT CIRCUIT z 33
< = SHORT CIRCUIT
=
g 3.1 M =) E 3.1 /
: : —
3 3 L
5 29 B 5 29 / —\/ —
% ONSET 3 ONSET
© 27 / © 27 /
. S 7
25°C 85°C
25 25
0 1 2 20 " =0 0 10 20 30 40 50
INPUT VOLTAGE (V)
INPUT VOLTAGE (V)
FI)r—3ay - IavIR
Vin ©
VIN |1
Linear reg *— 1 - Cin
H Cvce
5 H
| = % P 1 =
Css : <
I 3 EN g : e L ]_
= o— : 0.47 uF
CaNE
RON 2 |ron ! =~ vout|7
Wy Timer : - 1T—oVvo
CrF ' 10 pH c
— : o
A 6 |FB | % : I
A I H -
RreT E Internal
RreB Regulator IC E Passives
GND i
= L
COT &R O = BTV ET, LMZ14202 77V —ar v =aT L

OUARBUN AL LFIENL, NEV T 7L AD 0.8V EH
TDOT 4 =R\ E R T Ha R —Zed o HAA~D
U//a/l\il‘%lﬁl]@%A o TVWET, WEEENI 7 7L
VAEEE FES>TWDEA, 7 r7 T AKH Roy TRESH
f_zL/HﬂT‘F'ﬁ@F'ﬁt J AL MOSFET 23412720 %9, Ry
L ASBIESBINT LA B AMEL 2D 5910 Vi 1
PLET, ZOLFVEEE D%, A1 MOSFET X% //NC 260ns
DOEAZRETHERF SN E T, R OEENHFOREREL
v TFEISE, A UREMOY A7V SNET, ZOH)
EEBDIRTZEIcEy, HEEELFaL—h L ET,

LMZ14202 7 ) 5—2ar DR ATvT

LMZl4202 X, WEBENCH® TZHAeXMINL, [FKHETF DR
FBLRFMEBI OB 2 —ay, RG2S
TZ.) Bu11d It AR —R (BEOBRIER—RFER Y —E R) 728 Ok

<t s

AR U\TOD?lIIET“ﬁb\iTO

ARX—T NG ERGUCIY . F/NIHE Viy Z8IRT5
SEEROBIRIZED, Vo 2T s I635%

VIRAZ =R« ar T oY OBRIZEIY, X A R R
VA=A NN I

Co #IER 5

Ciy Z#IRT2

Ron CEMEE AR E S

%/;wvmé%%ﬁ%*&%

MBI BEE IS C PCB DL AT U hETT729
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LMZ14202

LMZ14202 77V /r—2 3> OFERTYT
(P3%)

‘f*_j)l/ﬁEs RENT & RENB a)ig*R
AFR—=TIVATNE, BREANVRE o7 O 118V 35 L3
ALy alRafib, nPy ZE 52 EHEATILIZD, Viy DX
VB WEEE S E L EEA G T IR ATEETT, Fiz,
AF—T IV ASE, 90mV (typ) DEAT UL RIZLD, 1.09V D
SEBH FRVAL v a R EEBLET, EN B ~OHESE R K
BIEIL 6.5V T, ENECOHMEE (A F—7 ABEDOH
B W65V EBRBET SV r—ar Dt ZOBEEHIR
THD/NESNY T — « FAF—REBINTEXET,

OB ERRE A DL, AJTBENME FLIZERICE
BAETFTAAT—T )L FHZENTEET, 21U, UVLO
(T H—RNT—V vy TUh) OBEEZEHLET, 20
KRB, NyTVEEIRS AT ATHAESN., VAT L - Ry
FUNKIRICHEBSNDLOZIELEYS, &b, AT
=l T EATIRIGA RS, EANEETANEREAN
BRSNS ERDEXCEIRO R Y — A EBIET 5580
VAT LHFHIL AR T, EANTA DA F =T IVGE
DWW AITEE . 24V AC/DC VAT LY, IKEEEEDLE
REMESLTHMENDLE AN ELEY AT LOEGEITITVE
T, BRI —FT T ORE. SIEIR. LMZ14202 )7
A EOGERICERZL AT AN TT 7T A TNIRDTA N
BLET, 2 2OEbE, L FOESITE SN TERIRT D4
HRHNET,

Rent/ Reng = (Vinuvio/ 1.18V) - 1 (1)

LMZ14202 O 7 E « R —REFHIAR — R T, Reng 121
11.8kQ, Ry 120X 68.1kQ ZFEML, 8V ® UVLO %#%EEl
LEd, ZOREE, SEANN 2V ICEAT5L, EN A
TN 6.25V HEHELET,

HABEDER

HADEEIX, Vo &7 TV REICEERi Sz 2 DO R
WK TREVET, DEOHEE FB AJICHELET, FB
DEEIL, 0.8V DIREBEEMRHHOWNEY 7 7L A E L g
SNET, WHEOBMETIL, FB BV OEEN 0.8V 2 FEID
L. AUERRIY A VDRSS IVET, A2 MOSFET A
B Aoz, HABEN EF L, FB OFE/EN 0.8V &
EEVES, FB OEED 0.8V & LESTWBERY, A B
P AT MIFALEE A,

H BB ISR 45 FE#5 T RFBT & RFBB IC XV ELET,
Vo =0.8V* (1 + Regr/ Rrpp) 2

NI 2L LER BRI T DImERIOE G
I, LRSI ET,
RrsT/ Rree = (Vo /0.8V) - (3)

1
ZNHOEH UL, 1.0 ~ 10.0kQ DOFEPHNSIEZ BN 5458

NHVET,

1L 0.8V IZERET DAL, FB B2 ICERET
EETN 20w A LI EIZARDISICH ATV — R O E H
71 GND BlITHEBL TS, av —ZEfEL, AN
FELRWEATL, b 2 r2Eifa /LKL, #Y)
RUX ol —ar iRt A7-010, ZOR/NARBKLET
7,

TA—RT7HU—K « avTUhE, ARAT Yy TGN E E
T 5720, Rppr EWFNCELEL £, ZOEIFER . DCM
BLO CCM E—REOAFAT Ll R R
LI /N )T L OFRERI IS W TR BRANICIR EV £,
RFBT\ RFBB\ CFF‘ RON DfEDO—EFKIX, TSV r—Tar
FEE RN & N TOET,

YIRRZ—b = AT oY DER

TS AARERY T RAZ—NZLY, X 2L —ZX, A F—
TNDH%, LEREBOBERALFETPoLDE EHT 5
. ANBENLOENBHEZERL, HWHBESLD LY
R # L E L T — =2 a—hpiilkLET,

$_TCPH UVLO Flhwimil-Uizth, X— AU BRICNE 8 u A
FBIRIENINERY T RAS —b « avF o ~DOFRELEBLE
T, BEBMEICETIETCOY T AZ— NERIOESIT, UL
ToXTRDET,

tss = VREF * CSS /lss =0.8V * CSS /8uUA 4)
ZORF, UTOINEHETEET,
CSS =tss *8uA/0.8V (5)

0.022 u FO TV EEHT 5L, V7 hAY— IR 232.2ms
(F/IMEELUTHESE ) L7220 %,

VTNAZ—RAFIIN 08V A DHE, LMZ14202 (3 HEIE
EREMICL 2L —RLET, YTRARY—b » ar T UHE,
SS VB LE 3.8V ICEET HETHRELMFLET, 0.8V
L 3.8V ORIOELEL~Ui, o EIFRENEICEEEZ KIFLE
Hh, LFOZRGOEAE, W 200 A Eifi 71280,
SS ANETIDVURIHKEL, YTRAZ—h » avF Py
Ty hSIVET,

o AF—TNASIN HETFLTNS]

A e S A7

o BEF R

« NEB Vee UVLO (Viy K1 4V O AT )

Co MEIR

WE7R Co hhar T o REIF, TV 2—LAICEER T
FHA, HIETH, Hhar T OU—AN — 2D /N Y
TVEGERITE (19) TENND 0.5 X Ipg pp Zll72S720F
IR0 ERTA (ZZTlgpp (X, AVFIH - VT )VERD
E—rY—E =TT ), IbiZ, T EBMLT,
ESR %3/ NS THIE I AV VB EEIRE TEET,
H/AME 10 4 F 288 E LETT, R/IMETEMEEZITRI%E .
EBRCHERETALERHVET, €IIvr - av T
fiDIR ESR #A 7 ZHEREL F97, FHMIC OV T, AN-2024
SR TTEEN,

LITFOATIE, AMEBEGERIENLERSND Co ZMHE
TEETY,

Co2lstep * VB "L ™ VIN/ (4 Vo * (VN - Vo) * VouT-TRAN)
(6)

iRy
Co=2A*0.8V*10uH *24V /(4 * 3.3V * (24V - 3.3V) *
33mV) > 43uF (7)

LMZ14202 O € AR —RF LR — R I21E, 100 2 F 6.3V X5R
HAharF oA s nET, BinoH harFo4o
AR —ABIEFESILTNET, [IBIZOWVWTIE, AN-2024 %
ZRLTLTZEN,

Ciy DER

LMZ14202 ¥ =2—/ViZiE. 047uF AJ1BTIv7 « a5
PNEGEENTWET, 77V r—arD ANy T IVER &L
B34 A12F, BEVa— AN TENDA a5 o3 RNy
T, TOANArFoE, B 2a— O IR E T
LHVERHVET, ASarsrdo@ilEE, arsoy
LD, ANV 7 VETREAE T INATVET, AT
Vo PV ERER DT — AN —A L, LLFORICIVRDLIL
F7,
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LMZ14202 77V /r—2 3> OFERTYT
(P3%)

ICnrmsy) E1/2% 1% v (D/1-D) (8)
D=Vo/Vin

( BHESLLTOYY T LVEROU— AN —RL, TV 2—/L
W7 NVARTFERMERSIL. Vin = 2 X Vo OEAITRAEL
EX D
HEROR/IA S F oL, 10uFXTIR ¥F3I97 T, 77
Vr—yar O RBEAATBIELDGD72]ES 25% 8L EFmv
BEEKELET, T, BRLAEa T U OBELRED
TAL—T A T ICHERTHIEEHMLELEYS, ¥IIvr - 2
T YOI NVERERN AT Y OT — 2 —NMIE
SN TORWGA, ZOEKE T DA —IZRHN
BORAIVERHVET,
VAT LEENT, ANy T VEE AV DhoMEEZBET D
VERHLGA . L TORXEFERLET,
Cin2lo*D*(1-D)/fsw.com ™ AViN (9)
1% ThHEA. 240mV BE O fgyw = 400kHz (A4 L%,
Cin = 2A * 3.3V/24V * (1 - 3.3V/24V) / (400000 * 0.240V) >
25uF

SHIZ, ATTREIALDANNREEFEAL T IZAIZLD
HARZFESE D012, ESR DLD RISV « avF
P RMENZ DG A RHET,

Ron B D:EIR
ZLDRFN,. BERANF 7 WSO TRIASH
T, O, UTFTORXREFEHLET,

fowicom = Vo / (1.3* 1010 * Ryy) (10)
ZE, ULFOINCEBTEET,
Ron & Vo / (1.3* 10 10 * focom (11)

RON & fowcomy PIERIE, COT SO el &4 7 i
MOHKEEE S DLERHVET,

LMZ14202 # A~ DA HefliE, 3 Roy EATTEE Vi 2
HROET, FRIZLLTOISNATNET,
ton = (1.3* 10719 * Rgyn) / Vin (12)

ton & Viny DELBIBURICED, Vg WEBIL TH Ay T2
B BIHTIEEITRVET, Ron X, BK Vi TOA U
f7% 150ns KV ELARDINTRIRT DL ERHVET, FoH
AT, ton THD 150ns DUIVIREENET, ZOUIy
2%, BUFORCEA N KEEER A HIRLE T,
fswmax) = Vo / (Vinmax) * 150ns) (13)

ZORE[MHTDHE, Fe/NAUHER] 150ns ASHERFSDEIEE
WA HEETDHE O Roy ZIRIRTEXET, Roy DIRFIL,
UTFORTRDET,

Ron = Vinmax) * 150ns /(1.3 * 10 19) (14)
(11) TEHFELE Roy 28 (14) OF/MEXOB/NEWEE K0
%(ﬁéﬁ%@?ﬂbﬁ%?‘%%ﬁlﬁbi@] ZE)%)L\Li\ VIN(MAX)
ZHIBLC, BEEEAERE LRV THEEELIELTEET,
o, w/A TR 260ns (X, KT 2—T o lLEHIRLE
To RERT 2—T AR UERT TV r—ar Tk, KRER
Ron (/hEW Foy) 2RI DM BERHYET,

TERF /EFE—F

BAMRE, LX 2l — X IREGE—R (DCM) TEI{EL £,
AMEBERNERSE2BLLL, L¥alL—F kT —F
(CCM) TEMELET, DCM TEMEL CWDHHE. AfvF
T e AL, B s TUoXT OAE 72 ETRMHSBRIEL .
E—JEETEFLEE, A T7REOK TETIZERIZEDE
T, AVFIABRBZEROWRY, T COAREIRIEH
FrarF o rmbitihshnEd, koAU HEIE, FB B0
BIENNHYZ 7L ABEE FEIDEAEVET, CCM LEEEE
LT, DCM TIXAAF o7 T NMEL, AfER TREL
FALLET, E@RBREASN YT U7 B RIT/NSRA SR
AA T 7 P ETIRBE G729, DCM O HAZh SR 34
FranEd, DCM OEMERRE KX, O CaAETEE
7

fswoom=VYo"(Vin-1)"10pH*1.1871020%1o/(V|\=V5)*Ron? (15)

CCM DI, AT 2T « P AV VEREBL TERB A
2y BREFN., ATEEM RSPl ERA, AAvTFT)E
WL, AWMEREANBENEL THR —E L0 E
T CCM BEEMHUT, miRoR 7 LuFHHETEET,
PAFIZ, CCM ( LAl ) & DCM B {EE— R D ED g4 R
LET,
CCM and DCM Operating Modes
Vin = 24V, Vg = 3.3V, Ig = 3A/0.4A 2 psec/div

VNININIMY VN

INIUNENTEN
N \WAVEN

500 mA/Div 2.00 ps/Div

DCM/CCM Hi 5t % 3R b D H =%,

Ioce= Vo (Vin—Vo)(2°10 pH Tewcomy Vi)

WDLEFVTT,
(16)

LUFIZ, BERIREEO —fREYVel B2 R UET,
Transition Mode Operation

Vin =24V, Vg = 3.3V, Ig = 0.5 A 2 psec/div

500 mA/Div 2.00 ps/Div

www.national.com/jpn/
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LMZ14202

LMZ14202 77V /r—2 3> OFERTYT
(P3%)

EVa— VDA Z741% 10 H TF, ZOEIE, KA
TEBIEEBANEIEDT TV —a B TAT AR AT
DIEIRLFELTZ, AV F I HDEBEZ DTN TA—H
W, A& 0%« Vo7 VEROEE (1 p) T Igix. 2
TOIDNHAETEET,

IlrRp-p=Vo ™ (ViN-Vo)/ (10uH*fgw * Vin)  (17)
Vin BRRANBIELTL. fgy 1358 10 MbsRDONES

Iop = I ELTHINER 1o ZRO7HE, I g O LME T
E—IHERODIENTEES, CCM BERLERIGA,
I g @ FlOE =X EDE CRITIUZRD EE A,

HEBHER—FOBREH

VIN = 24V\ VO = 33V\ IO = 2A\ TAMB(MAX) = 85 OC\
Tiuncrion = 125 CORFIEFIDOHE . THAAATIE, 7—
ANDJE PHA~OBHEFA L F OMETH DL ERHVET,

0 ca < (Tymax - Tamax) / Piciloss - 0uc (18)
B D — A~OBRFUIIEEM 1.9 °C /W (typ) T
TRFEEIZRPERER I | 1R LT 85 CCTOWNEE it 21
LT, REPOT TV —ar D Peposs ZRBEHVET, 2
DT FVr—ar Tl 1.5W T,

6ca<(125-85)/1.5W - 1.9 = 24.8

0 ca = 24.8 ZEHLTDHITIE, PCB 2N RISUENT DL E N
BVET, ERMEINER2VGE, ETOSBER loz @
T THAR SN ER —NHEO IELOAREBIE, LU0
BOTT,

Board Area_cm?=500°C *cm?/W / 8 ;o (19)

L7=h-oT, 2O PCB#&etTix., ETFTRETK 202 5 cm @
loz $AENLEEL2DET, PCB e —bh - o713,
NRyRIZEHTZMNERHVET, ME T, LABRET S ET
ERTEES 2y 2B 4% 10mil (254 w m) DY —=</b « ETRR
A= 2 59mil (1.5mm) T 36 EMEETE, BB
PCB LA T7UROHNZSWTIE, FHER—ROT 7V r— a0 -
/—h AN-2024 5 FRLTZE0,

TIYINERLATINDTARSA>

FVURERDL AT T MIDC/DCIL R —H DR FH DO T IER
DD TOET, RESEY TRV T Y MR A
5. EMI, ZIUUR - RUVA BMOBILER FeLick
0. DC/DC =/ 3—ZDOHERELJED BRI OB EIC B E 5.2
F9, RGN TIL, DC/DC I /R —F TR IER(E B2
ABSH, G ZEEMETLET, RISERDEAN
R EL— VZHE, IR TV MR G R T TS
AN

VIN

LMZ14202 Vo
VIN vOouT 0

/ f !

! | High !

C 1 di/dt E

in1 __i | i -+ CO1
i GND !
i Loop 1 l Loop2

1. RAYFUTENBEBRIL—TOEBEER/DRICINZET,

EMUEIEOB R, TV NERDL AT U NEEE1T58% 6
High di/dt OfREEE TELTTFELTHIENMAELRVET, A
F1=F U H (Cinl) & LMZ14202 768U TRLE 5L, &R
BtV —7"7% High di/dt OFRFICERS T, MO AT E K
JARDPIFAELET, LIcddo T Cpy & LMZ14202 @ VIN
& GND #H/ S RIZARERRYIE S CREEL £, 2975
& High di/dt OmEE E/MESH, EMI MERShE T, £
7o A1y F o or o7 07 () 1X, GND
TR (EP) 1Bkt 4 Da—h Lt FIBICE DB HY
3

2. 959 URIE 1 BELFET,

T4—RN7 (g ), YIRARZ—h, AR—T)VRIEHETD
T REERIL. T/ AD GND Br~EHR T AR HY
F9, ZAUTEY, AT EBREITATERNT IR -7
T RBACIRAVAT ZEE B E ET, 7TV R - LAT TR
DEYNEESNTORNE, B—R « L2l —Ta RRER
HAELTZD, HABEY T IV OIRDEEN AR LZ EIT 2720 L
FF, 4L EP ~ 1 ST IUVRERAEITOVET,

3. FBEV~DERRITZREICLET,

7 DIFEEEHT Rt & Rppgs. 7A4—NF + 74U —F - av 7
Y Cpp iZ FB BV O ICELE L £9, FB /—RiXmA B —
K UADT | JATEIR S OEFEIL CEHIET /NS TS
W, RFBT‘ RFBB‘ CFF DR—R1X, /41%%/J‘5Ea:ﬁﬂi
D72, LMZ14202 ORT AnBEEL TR 2L BERHYE
T

4. AHBANRERIE. TESLETIELET,

I N—Z ATy COBER TEMA, eI T
212 TY, Ay OBERELR#ELTHITE, 71—
Ry 7 EEEBRHT 5720 OEAORMRE AR ETELE E
T, ZOEMICIVELRE FEMIEL, o gL %
BeEkd,

5 TNRARADE—,L U H%EBRIITVETS,

TV ER OB TR Sy RET TR - FL— T
T, e=hNU7HOETESERTET, ZRBEROHA
X, ooV —<v - BT PREICHEREL T, TREE
AETEESEDDDTTTUR « TL— L CH R TEE
T, ==L s ET DAL= W% 59mil (1.5mm) &L
75/ 10mil 254 1 m) DET % 6 X 6 FIFRE DL, A
OFERPFONFET, B—h « LU TE D74y O
AL, BEOERIRIEE 125 CRMICHR- TEE N,
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DT T r—aviee

HABEFEa/IL—4

FB O&EEIL, 092V OREEMBHHAOWNEY 7 7L A EE
LibEEET, FB OEEDN 092V 282 5L, AT
BIEIZH&E T LET, ZOMRREZ TR (OVP) EFEOVET,
ZOYRAEEIX, ANBENAMICER LY, HAOARINEK
AR TFLAEG AR AELET, OVP BB 54, IREELE
HENDET, NAYAK MOSFET DA WERIL5RHIAIZ 15

1UET, F=. R MOSFET 1, A F 72 EHRNERIZ
FHETA LV OFRITNET,
B AR

EFHIROMREIZ, M MOSFET OEHRAZEMRLT, 47
BRIz T ET, BRET oy /K2R RBLTIESN,
A AR MOSFET N4 7ol 8. A Z 7B ERINATL
%@~ T PGND B LRI MOSFET (IZitivEd, ZOFE
RS 2.6A (typ) Mz DL, EIRHIRI L —H BN ROA
e OBRAZ TN L E T, ROAAT T - AT,
FB AJ178 0.8V R0, A FIZEFD 2.6A AT
DULIEBHRICOBRFEALET, A 72 ERIT. FH
MOSFET OB Mz mL CERSNET, (X 72BN
2.6A % E[Bl>TOBRY, AP ALK MOSFET DLIEDA
B AL EE A, AT7ERNE RS0, BiHIRS
DAAF 7 AW EITIRLS R0 E S, T2, REMRMERED
TINOGRUIZIIT, BIRHIRIET = —7 ¢ « A7 VLR
\EASNET,

BERERE

LMZ14202 QDA TREIL, RREKEBL TUIRVERTA,
WEMREIL, O —<Ib « Sy M YUREIKICE - THE
T&nEd, ZoEIEIE, 165 C (typ) TEIEL., T3/ 2%
KBRS SAREEIZLET, ZOWRRETIE, F MOSFET
DATOFEEERD, Vo K TL, IHIZCSS 2T ¥Ry
TUVRA~NREINET, WBEREICIY, T ARAANREST
BEE, B ENBETLIOELIELET, AT
TR 145 °C (SEHERREAT YT ANREIL 20 °C ) REIC 235
LSS BUMMRIEEIL, Vo BNELMC ERL, @EEHER
HHIhET,

FRZB AN ELE CRRHERBPMLERT TV r—aro
BOOEWRESRIETIE, 77V —ar DF 4L —F 4
ML EIRDENBHVET,

£0o - a/ )L ERRE

m—H AR ([FH# ) MOSFET O&Ejiid, £r - AV E R
BIIC Ko TSN ET, ZomEIE, ERSErIZETD
Ly ROA VI ETRY MOSFET 24 712L¥d, Zo[E
#1X. DCM BIfEE—READICL, BAM CHREFLEL
kR

TYNATR = R9—kT7vT

LMZ14202 1%, HADBTV AL T ASIIARBENSIEL RS —
Y7 LET, ZOXIRAX T IREEIX, AF—FT v
T =l AR B BEIRT A BN BRI SFET D
TERDLINT c L—)b e mVyy - T TV —ar TR

IZRBNET, LLFIZ, ZOARUIEDOIELWED O E IR
LET,
Pre-biased startup
OUTPUT 3.3V OUTPUT
VOLTAGE
| l "4 1.0 VIDivl[
i i A
OUTPUT f 1.0 AIDiv
4 CURRENT.

1 ms/Div

www.national.com/jpn/
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LMZ14202

SR — N = B

U1
- oo —:
! 1
! 1
! 1
| EP 1
-~ ~N : 1
A J 1
O' \ i :
En_aﬂe Xll ———————— 1
LMZ14202TZ
z a 5
z z 3.3Vo @ 2A
S L8 o=
—l ] o] ] ] ©] ~
8V to 42V
S Rent oo
< 68.1k — N— « | I
Ron 0.022 uF
61.9k ResT
N 3.35!: _
‘ l
SR —— C|N2 Cin1 Css | —— REBB Cot L o2
3 11'525 10 uF —[ 1pF 0022 pF ‘1’ 1.07k 1pF _1' T 100 uF
< .

Ref Des Description Case Size Case Size Manufacturer P/N
U1 SIMPLE SWITCHER ® TO-PMOD-7 National Semiconductor LMZ14202T72
Cin 1 uF, 50V, X7R 1206 Taiyo Yuden UMK316B7105KL-T
Ci 10 pF, 50V, X7R 1210 Taiyo Yuden UMK325BJ106MM-T
Coy 1 pF, 50V, X7R 1206 Taiyo Yuden ‘UMK316B7105KL-T
Coo 100 uF, 6.3V, X7R 1210 Taiyo Yuden JMK325BJ107MM-T
Regr 3.32 kQ 0603 Vishay Dale CRCWO06033K32FKEA
Rres 1.07 kQ 0603 Vishay Dale CRCWO06031K07FKEA
Ron 61.9 kQ 0603 Vishay Dale CRCWO060361k9FKEA
Rent 68.1 kQ 0603 Vishay Dale CRCW060368k1FKEA
Reng 11.8 kQ 0603 Vishay Dale CRCWO060311k8FKEA
Cer 22 nF, £10%, X7R, 16V 0603 TDK C1608X7R1H223K
Css 22 nF, +10%, X7R, 16V 0603 TDK C1608X7R1H223K

14 www.national.com/jpn/
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2110021211 YT
Z2120021ZH11 ©ve
Z1E002T1ZU1 UE

P4e0g 21102+ 12U U1
®A3 21202+ 12W1 U2
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BEE1—)L

N
-
[/

LMZ14202 2A X A HEE 42V SIMPLE SWITCHER® &

ST #rino7e\ BRY inches (millimeters)

0.15

o o 4. 5720 .1 —= (6.4)
" ALL AROUND
’——10.1610 25 TOP & BOTTOM MOLD7 ﬂ&m 4 e (5.35) —=

— \ \
c i}

/r\

EXPOSED PAD—
(OUTLINE DOES NOT
INCLUDE MOLD FLASH) M

9.8520.25 £0.25 (8 541

L

13.77
+0.35
\4.*\‘ [SEE DETAIL A -

/
. J‘ .Hj——n 0.200-0.327
| ‘ 71X 0.69+0.05
ox [z —— IR EOIEETIE 0 680,01
762 r““ 357*1 0-0.15
STAND-OFF

i
|

|
i RO. T MAX
(163 e

DIMENSIONS ARE IN MILLIMETERS

)
I
\
DIMENSIONS 1N ( ) FOR REFERENCE ONLY
— oo
X (2.41) - "
i B
[ (&]o.1]

7% 0 59’*’1 L I‘—’PGX (.21

RECOMMENDED LAND PATTERN DETAIL A TZAO7A (Rev C)

7-Lead TZA Package
NS Package Number TZA07A

ZORFa A MONERF T aF N vIary sy 7 —HflEORER#RE L TRIEShET, Fraf i gIary sy —tt
3. ZORITMONEDEMNEEITTBEMEICONT, WhRDIRIETZIIMRIES WL £ A, F7o, AR fMMHH A T572
SEEFTOHRZALET, ZORF 2 A2 MIWVDRDMAMER T2 7 A2 2b WA, BURK, 2SI L 2 EE,
ErFtoMmEfMb T, HETLILOTIEHY /A,

BB EE L, Sy a A vIar g s AR A HOMGRIEEZ MR T 272D KN E L EZ SFEMICHVL S ET, BUFH
BT ERIC Lo THRESN O ERE . FRLOT R TONRT A—ZORBELT L EMT 2DITEH Y A, Fraf
N ar gy g —i 3R ORI AE DR SREHI T 2 BEITAVIRET, S a A B Ia sy s 2 —oin
AR L 728 KO EA O BLIEEAE ICH Y £, Fra I ary s Z—tLoBiE Ao 2 8RO £
Toi RIS BEAF L, B, B, BLOEE LOZLFEEZFHE L RTER D FHA,

ENORBOHGEICET 27 v aF L vIar ¥ 72—t EDRGIFMIETHRES NI BAERE  Tya L vIary sy 72—t
F—BoEBEZADRNEOL L, Fo, Fratl vIary sy OB ONREMEN, ETZOmGIZBET L 8ER
BY~OBAIE, PASOMRENE, 2 LR, FIEME, E72 3o mpM EERE DR FE ISR L 72 /B 7213 RGE2 S0 o R
HETIIBURIIRGED TV ER A

ESHEEBAOFERIZOWT

FTraFL a4 —HOERF, FaF)l S AVF /A —HOBEEERIE gEO) & L VEHEE (GENERAL
%%N%E%)waj}g)%ﬁ(:; BERENTVERY  EhREEEBEGHR AT A HTEELBRICERTI L
f b \ o

T, EMMERREEEEEI AT A LT (@) RICABRICEH SIS Z EEBEM SN O, Fi2iE (b) AR H 5
XET b 0RO, TN LY FRSNDERIEICHE - TN SN 5E61, SO REEMEHE IS RHEE 2 5
ZHETIRENDLOEVNET, HEAREM LI, AMERIZDPD L RE LTI AT ANOFTXTOEMZV, ZHOAR
%é}ﬁiéﬁﬁ:’é%ﬁﬁ@%Eif:tivx%A@KEé}wﬁw LR ENLOR OMREICEEE RIFTZ N TRINDI B DENN

o

National Semiconductor £+ 3 F )L LI AV A Y A—OATEF 3 F N I AVE V49— 3—RL—L a3V OEREETT, TOMDISUF
PHRRAEBIERNTEEOEEELEREIETT,
Copyright © 2010 National Semiconductor Corporation

BB OFRHFIERIC DL TIE www.national.com # ZE 2 &L,

FoaFEIarFoa—OrvnRokiet

At/ T 135-0042 WRHATIREKIF 2-17-16 TEL.(03)5639-7300

BAH (BAE/HE) FR—LR—S &Y AFTHETT. www.national.com/jpn/

FERIEBHBEIATVWEIITRTORBROERICERT 2E=EDRHHELTDHOEFBREICEHL T, BHTREZOEZEVEEA,
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N
C—/El%\

HARTFY 2 AV 2N A YA S (BUTFTIIE W WET ) KU Texas
Instruments Incorporated (TIJO# 24t L FTIJZ\ L Texas Instruments
IncorporatedZ#AFRL TTIEW K T) 13, ZOBL O —E ZAAT BB IEL
s R ZOMOZE AL B LTS, O BhE L F 22130 — e 20 Fifik A
PR AHERI A IRLE S eV EL T AR SN BRI, B 55
FOEMEIRL THE  ZOWERPBAEH R DFEREED THINEINT
R T &V, 2 COREZ, BERETIEORIZEE 1220 S T
B Y RMITIE D E T YUFHG 1R S TR WEAIR. T
HEXDZFEDOBR AR SN ST O RFUEIR e AR I > TseshE ¢,

TRE 2D N=FTx 7 B TIOFHERGE S PN IRGERE O HEAR I TG
L7zMEREA AL TOBZE  E B BRETIIE OB TAF SN ARGE &It
WA EINRRISHHIEL 2B AL TR Z ARG LE S itk XU
DD SVE A FHREE . TIA Y% IRl & 18§ 5 OIS B A/ § b TfT
BN TEDET , BT/ A ADETD /3T 2 —2—ZBE§ B [l A OBRATIT . BUT
BENFEOFITERIFE DT COBHAERE LT LT Abh TEDEEA,

THE RO T TV r =3 N2 X EELITB RO T OFLFHI D0
TELEEIZLIEDDEE A, THEBR AL CO2BFMOEE LU ZD
T IV =L I DNCOELIEB FRRIZH0E S, THLB S A i L 723 % bk
D KOT TV =3 a /T DWTHEINI BfEfE /N DL 5729,
WY 23 ET ER K OMRME L0 RIT. BT BERICTEID FE0,

T TIOF G EL I —E 2R H S TOBHA A BEWREE B LI
B L TOBTIORE  EEME , [0l ELE R A Z OO TIO A
WBERE DN TS DT A Y 2% FTFat T 50D ZEIFHIRIIC S BURIIC
HIRFFERHLL THDFH A TIAHE = FOEF LTI —LE AT DN TER
AR A2 L3 T YBT3 —E 24§ 52822\ To( kY
2% 5250 MRAEBLITZET ALV T LA BRLER A, ZO LS Ll RE
T 2121358 = H DR Z OO KT I BRI DS —Eh o714
V2ESEFNEELRVARHD . E-TIORFFZ OO M W PEREIZ IS
XTI 5741V 2 THEP ETF UL LS EWARHDET,

TIOF =479 2ELLIET =4 - V= OFIZH B RAEEHT 2281, Z O
12— YIDEFEAIMNASZ LML 2D F DM O SN 724 TORFE 40,
HIBR R OSEAIE MBI XM BRDIC W RSN 26 DL LE T, Uikl
HUTEHAINA TS AZLIIANIE CAEE LS 31T 5T TIE. %
DI EEFINERPEEU OV TR O R EHT BV E A,

TIOREELIEH —E R DN TTUS KRS = il Rtk Stz ofthod /S
TA=H—LBLD BT TNEHA TEINTZH TUFTIHMELZ
H—E 2% PlIE$ A8 BETHM B L I3 —E U § 52 TOWRI
PRAE K OIS A DERRIIRGEE DL, A DA R IE TERRAECE 21T 4
T, TUE Z DI HFHAI DOV TUITOFEHBE R TR HDEE A

THZ TIORE D, R A THEWZER M E B Z & LT 7= 3> (i
A A MEREEE O SOOI THVRICARR D B 735812 ZOARIZEDHEY
BHER TG ZEDOEE L FUD R E TELI5ED) I HINEZ L4780 T
BOFEHE A (HL . BEMRETION ST OHERRF 215 B EHE T2 O LS I
DWTHIEIZARBUL AR EE T 2L ATIN T 77— a /B L 721
PR PARBL 2L TR BRI 2D BT TV r— 3V ORA K&
ORI 25 W 7254 B R A R § B 720 1 S B L X 5 B P R B O tfira
b D BEROBMIIOWT ELTHIN A ZD IS B R AETENIENEK
WEE B HEICHH T B ZEIC DWW T B R TOER ST B2 8T
FTHEAT RO RAICB T2 BRFEA NS S D BT A A5 TR I L4,
MOZDOZEIZFELE T X512 6L T — TIOBM A Z D XS R THRNT
ENFME BRI SN 228 Ic k> THRESFAEL  TIRWLZ O E
HNTEDIFEEEEEL AT BRI TR L ZOREZ IO REHOHH
HAET2EDELET,

TS S E R RS L IETHMET T =Y av O UE R IBEE, T2
FHERBICUH SN AINEERGE SN TOFEAL fliflch 522K
SN THDEE A (HL MRETIHL 2 EF XL — i L [k 75 2
F a2 | B E U CTIARE NI B L7805 Ch A8 A £ 4, TIA 4
IRZ L= EL THIREL R O AN E T MO AT N LET . B
RIS TINEFRID 7L — P el TREL COAWERE A TR LAIE
FHMBRE T CHAT5Z83. -0 B FROEMRAIHIC W Tadhbe
WHZE R BEMENE SIS EH T A>T ZOE A IICBIL T Esh
54 C DL BRI S O EOBORF AN E S R AS 5N TE
RO HORELET,

TIHLIE, BB 7 77— gV W LAB ORI bW CHlilah s LS
IR COFH AL FiHIN L2 THhEH A (HLTI
AISO/TS 16949D T K FIE A 7L TOBE RN AR E LTI PR E 3,
BERIT. BEE YT S DA OTHEL A QB H 7 7)) 7 — a2l
AU TE . TUE ML ERFIE AN 72U Qa5 722812 DN T W RS ETS
BAbENIEERD 1 ORIELET,

Copyright © 2011, Texas Instruments Incorporated
HAGER HATF5 24V 20 A Y R4t

FEFRME. WOERL. RE-EBRRR. BERRERGCLOTE. BF
KRCORERBICIRIR/SHE. KIFHEZERITENHDET,

B EFRBOBED IR SEAICHTz > TF FELDREETL T TS,
1. BEx
@ FFCHEFREmBAZEMSLBEVNCE, ESLTEMDIBENSD
ald. UARA RSy TETARNST—R%ZED, BERFR
E=ZEUTWORS T &,
@ EHHEIRSEEM (HHERH, SWMDHENEARNUER) XIEHRA
HRTIRDORVEZTIBEE. BtcNcGEMDT—TJILET (8
BV Y M7 —RZESBDE) . 7—RZUEREEDTS
& Feo AVTFFE BEROBDZEES &,
@ IUVIPRBARMIIREE. FEURORECEHDDIETORERE
&, BHEROHFEZMILETDHEEZRT &.
® REDURMIANSvT - EBUFR - T —JILREANURERE
MOEMEOFHEBEITENLLIEEE. BICEESNZORKAEN S
TNTVBT &,
2. BIRERE
® EE :0~40TC. HMEE : 40~85%TRE - HENUEWDIK
WZfT5T &, (BU. #EEULREVTI L)

BHFEFXREMOIMDOFV-REICDNT

@ EHAXHIBEDRETRE - BELENT &,
3. BEEEE
@ [FERERE. FEEFERHEHMRERERUHBICIREVERRE
ER
4. EmHEE
@ HEm (MR, WER. AR) NURBmEREE NI, G8%
510 &,
5. #hE%E

@ [FARMITEIE. RIER260TCTL LOFEREIC. 108U EES
TN E, (BEREREMNDDRIFENCHD T &)

6. BF

@ [FARMITHZIERD. XE7ILIERBRORRELEDLSES
28 (WEIERE/\OYY) OSHRECHRE - BixUBVLT &,

@ [FARMIFRIETDICTSYIADFRFETIC L, (NMEM=ZH
EN—EUTICREES NIRRT A TD TSy I RS, )

ME

2001.11





