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Efficiency V| = 12V Vgy1 = 5.0V
TO-PMOD 7 Pin Package 100
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:g 80
BRI :
_ T 70
B RKAFHHAES : 12W b
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Thermal derating curve
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LMZ12002

MW7) r—avEeg

Voutr RreT RrBB RON VINRange
LMZ12002 5V 562k 1.07k 100k 7.5..20V
3.3V 332k 1.07k 61.9k 6.5..20V
25V 226k 1.07k 475k 5.5..20V
= 18V 187k 150k 324k 4.5..20V
z8=z2%2 4o 2 15V 100k 113k 280k 4.5..20V
VIN S g W0 oL > 12V 422k 845k 226k 4.5..19V
T 08V 0 39.2k 249« 4.5..18V
VOLE@_ZA
Ron CFF ) 1 0.022 uF
— WN—— ]
See Table - ReeT
Enable I— See T;ble
——On ——=Css $ Rree —— 100,F
10 uF 0.022 uF < See Table
_ — — __L
EVERER
7 —— VouTt
| S n6f— FB
Exposed Pad i 15— ss
—H—> 14— GND
Connect to GND i 13— EN
- ~2F— RON
1/ VIN
Top View
7-Lead TO-PMOD
Bl AR
Order Number Package Type NSC Package Drawing Supplied As
LMZ12002TZ-ADJ TO-PMOD-7 TZAQO7A 250 Units in Tape and Reel
LMZ12002TZX-ADJ TO-PMOD-7 TZAO7A 500 Units in Tape and Reel
LMZ12002TZE-ADJ TO-PMOD-7 TZAQ7A 45 Units in a Rail
(w5733
EVES | EVA B
1 VIN | EBF AT AHEERIHIL, 4.5V ~ 20V T, 2or— « TRVTVCEENTNDEDIE, a7
PREOTHTT, OBV EEH SYRORMIT, BIOITEATI 2T PR ETT,
2 RON | AU REHERHT : Viy DDIDOE L ~OINIREIT, 77V —varOF VAR ELET, —ARI7efEIT
25k Q ~ 124k Q L7200 ET,
3 EN | A3—T 0 ESEAR—T N« ar L —Z~D NS, SEH ERDAL v a/L T, AFF 118V, AFREAT
U2 90mV TH, HERENDHEKRATIL VL 6.5V TT,
4 GND | Z7F7 R (M) sEdliSN7= T RN CTOEBELEDOHEUES, EP I/ T D20 ENHVET,
5 SS VTRAL =N D 8u A OERPICED, V7 AZ—MEREEIRIE T2 2 T2 RELET, 20
J—RiE, FAAZ—=T )V BER, —~/L vy T NEEUVLO REEDSA, 200 1 A THESNET,
6 FB )@ (74—Fw2 ) L¥al—say - avSb—4 @EEar SL—2 ko SL— 2SN T
SNTWET, LFalb—TarOfHEIT, ZORNEE S TIZ 0.8V T, HAETIv U RENDIFE S BT
ARl WMOEEARTELET,
7 VOUT | HHEBIE : WA Z 784060 F1, ZoOvr L@ Sy ROMICH = T o a8 L ET,
EP EP B SR 4 BEACNEEER SN ET, BIERIC S — UG BT AL ET, Xy —U4 T
4 BT OMNENHYET,
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#E B K TEAE (Note 1) ESD MifE (Note 2) + 2KV
FTF—2—MNFER - HETFHAOHRBFEHSATOERA, NUAHFHAEIZ W TIE. www.national.com 85,7
BEETIERNERIERRT EOBREESRAZL, LA & www.national.com/ms/MS/MS-SOLDERING.pdf %2
IRLTLIZS 0,
VIN, RON ~ GND [#] — 03V ~25V
EN, FB. SS~ GND i —03v~7v  BMEEM Note )
A R 150 C
(AR FEH —esC~1s0C N IV 20V
EN 0V ~ 6.5V
OB IR L i P —40°C~125C
BRI
TR CRBENIIIVMEE Ty = 25 COHBAIRVET, KNP TRHINIIyMETZ— 40 C~+ 125 COBESHNRE
(Ty) #IRICDIZ> TEASNET, Foh/ RRIIyMER, 3Bk, &t FIRMEHMBIC > TREESET ., EKIE (Typ)
1T Ty = 25 CTORBFIERRATA-ZEEZRLETH, ZELLTOURTUAOBRITHIEE A, FFRRORNOIRY,
Viy = 12V, Vout = 1.8V OLMERHEASNET,
Symbol Parameter Conditions Min Typ Max Units
(Note 3) | (Note d) | (Nole 3)
SYSTEM PARAMETERS
Enable Control
Ven EM threshald trip point Wiy, rising 1.10 1.18 1.25 v
Verrrs EN threshaold hysteresis Vg, falling 90 my
Soft-Start
lae 55 source currant Veg =0V 5 8 1 pA
lss pis SS discharge currenl 200 A
Current Limit
fx, | Current limit threshoid d.c. average 23 26 | 365 | A
ON/OFF Timer
Lapin OM timer minimum pulse width 150 ns
Loes OFF timer pulse width 260 ns
Regulation and Over-Voltage Comparator
Vg In-regulation feedback voltage | Vgg =+ 0.8V 0.775 0.795 0.815 v
T,=-40°C to 125°C
=24
Veg =+ 0.BY 0.784 0.800 0.816
'I'J = 25°C
Il = 10 mA
Vegow Feedback over-voltage 0.82 W
protection threshold
leg Feedhack input bias current 5 nA
lg Non Switching Input Current | Vig= 0.86Y 1 mA
lsg Shut Down Quiescent Current | Vig,= OV 25 i
Thermal Characteristics
Ten Thermal Shutdown Rising 165 G
Tepwyst | Thermal shutdown hysteresis | Falling 15 C
By Junction to Ambient 4 layer JEDEC Printed Circuit Board, 18.3 "W
100 vias, No air flow
2 layer JEDEC Printed Circuit Board, No 215 "W
air flow
Bis Junction to Case Mo air flow 1.8 “Chw
PERFORMANCE PARAMETERS
AV Culput Vollage Ripple B mV pp
AV AV,  |Line Regulation Vi = BV 1o 20V, I,= 24 .01 8
AV AV, Load Regulation V= 12Y 1.5 myia
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LMZ12002

BRBIFHE (-oo%)

TR CRBENIIIVMEE Ty = 25 COHBAIRVES, KNP TRHINIIyMEIZ— 40 C~+ 125 COBESHNRE
(T FFICHTz>TEAShET, B/ HRYIyMER, BB, BREF EEHEHHBEIC I > TRIESET, RKIE (Typ)
X Ty = 25 CTORBIFHERRNTA—LEERLET R, BZELLORTLUSO BIZHVEEA, FFELORWIRD,

ViNy = 12V, Vout = 1.8V O&MEAHEASET,

Symbol Parameter Conditions Min TYp Max Units
{Note 3) (MNote 4y | (Note 3)
Efficlency V=12V Vo=18VI=14 87 o
Efficiency Wiy =12V Vo= 1.8V I =2A Tr %

Note 1:

Note 2:
Note 3:

Note 4:
Note 5:
Note 6:

RERHGIERERFE

Bl W IROROLEAEASNE T, Viy = 12V, Cin = 10 FX7R €732, Co = 100w F X7R ©F3v7, ZhRihige
K Z1E Tambient = 25 C T,

ke KER LT, BRDET NAABPWIRT DA REMEDHDVIyMEAWWET, BIEEIKITT A ADBERET DRMARLTOET, RiESh
TODHARB L ORBR R IC oW T TESRNE 22U TSN,

MNEET VL, 100pF O T U mBEFHEDT 1.5k Q 2L CEEATRESEET, TANFIEIL JESD-22-114 (24> T ET,

25 CIZRITH% Min/Max U3y MEIFRIERFZ 100% 7 ANSET, REERAICBTHIIvMERE, HEMEEE (SQC) FEICLHMHEIC
FoTRFEESNET, ZhHDOUIyMEIL, Fat b BIarZ 72 —0 4 E L ~L (AOQL) DRFRICH S ET,

RFEME (typ) 13 25 CTHRONLRBIEMERN 2 F B E KL ET,
EN 55022:2006, + Al1:2007, FCC Part 15 Subpart B: 2007, 7 ARKHRERDT SAADLATUNMIOWTIE, AN-2024 ZZHRL TZE0,

0JA X, 1 AVAOHIE, 35O 12mil ——~/b - BT, ZERFRL, IW HBRENICEY, 1.705 /> F X 3.0 /> F D 4 J§ PCB THllE, PCB
LAT I MNIZES L TLIZEN,

Efficiency 4.5V Input @ 25°C Dissipation 4.5V Input @ 25°C
100 12

95 1.8\

90 ] 1.0 1.5 4

WrZasSS] _
2 / % 5 08
< 80 M, ™ o =
z 75 \1_% k06 1
= o
2 70 @
e 2 04
w 65 [a] N

60

0.2 i
55 25°C /
25°C
50 o L=
0.4 0.8 12 16 2 0 0.4 0.8 1.2 1.6 2
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Efficiency 5V Input @ 25°C Dissipation 5V Input @ 25°C

100 12

9 10 18]

90 f\ ' 15
= \‘\ s /4
x / \\ S 08
= 80 ™ ~1-8] z
5 \\15\ Q
g s 2 < 06 191
Q 70 @
i 2 04
w g5 o

60 /

0.2 e
55 25°C /
25°C
50 o l="1
0 0.4 08 12 16 2 0 04 08 12 16 2
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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1 Tambient = 25 C T,

Efficiency 6V Input @ 25°C
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T
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/4 NS
120

70

EFFICIENCY (%)

65
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55

25°C

50
0

0.4 0.8 12 1.6 2
QUTPUT CURRENT (A)

Efficiency 8V Input @ 25°C

100
95 —]
%0 /_;,———\\\502
oo | A o
= — e Mgy -
9 5 / \\\:18\
z 75 12
= /
o
- 70
w
a 65
60
55
25°C
50
0 0.4 08 12 16 2
OUTPUT CURRENT (A)
Efficiency 12V Input @ 25°C
100
% _— [ 6.0_|
90 5.0
P ——
85 2.5
& —
< 80 //_/A/ \Q\"-&w
Z 75 / 1.2
o
E 70 (
o 65
60
55
25°C
50
0 0.4 08 12 16 2

OUTPUT CURRENT (A)

W)

DISSIPATION (

(W)

DISSIPATION

W)

DISSIPATION (

B2 W RBOROEEAEASNET, Viy = 12V, Cin = 10 FX7R ®73v7, Co = 100 u F X7R ®F3Iv7, Zhegfhire

Dissipation 6V Input @ 25°C

1.2

25
1.0 1.8

1.5

0.8

0.6

04

0.2

0 04 08 12 16 2
OUTPUT CURRENT (A)

Dissipation 8V Input @ 25°C

1.2

1.0

0.8

0.6

04

0.2

0 04 08 12 16 2
OUTPUT CURRENT (A)

Dissipation 12V Input @ 25°C

1.2

6.0
10 5.0 \/
3.3
25
0.8 et

0.6
/ e 15
0.4 / 12

0.2

25°C]
0 04 08 12 16 2
OUTPUT CURRENT (A)
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RRETHERERE (oo%)

R0 WIRVR OSESHEASET, Viy = 12V, Cin = 10u FXTR €73Iv7, Co = 100 FXTR ®F73Iv7, ZhsRififre

1 Tambient = 25 C T,

EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)

Efficiency 20V Input @ 25°C

100
95
, fis
Y/ 3 3]
T~ 2 5~
sl
/ 1.8
75 I/
70 l[
60
55 !
25°C
50
0.4 08 12 16 2
OUTPUT CURRENT (A)
Efficiency 4.5V Input @ 85°C
100
90
80 \\18\
12 \
o NN
15 | N
60
85°C
50
0 04 08 12 16 2
OUTPUT CURRENT (A)
Efficiency 5V Input @ 85°C
100
90
ﬁ§\1.8
80 |/ \\\\
12 ?\
70 N
T
60
85°C
50

0 0.4 0.8 1.2 1.6 2

OUTPUT CURRENT (A)

W)

DISSIPATION (

DISSIPATION (W)

DISSIPATION (W)

Dissipation 20V Input @ 25°C

1.8
15
6.0
1.2 o
33
25
0.9
1.8
06 /
03
25°C]
0 04 08 12 16 2

Dissipation 4.5V Input @ 85°C

OUTPUT CURRENT (A)

/
V/i

0.8

0.6

1.2

0.4

0.2

"

85°C

0.0
0

Dissipation 5V Input @ 85°C

0.8

0.6

04

0.2

0.0

04 0.8 1.2 1.6
QUTPUT CURRENT (A)
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1.2//
1.5
1.8
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/
0 04 08 12 16 2

OUTPUT CURRENT (A)
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1 Tambient = 25 C T,

Efficiency 6V Input @ 85°C

100
90 —
/ — —l_ 25
> 80 7 \&\
18
% AN
o 1.2 \
E 70 ~|
i 15
60
85°C
50
0 04 08 12 18 2
OUTPUT CURRENT (A)
Efficiency 8V Input @ 85°C
100
150 | 33|25
%0 | ?\k I
—
N =S
NG A 7 —
g V 18 7&§§
S 4 15 Py
i
60
85°C
50
0 04 08 12 18 2
OUTPUT CURRENT (A)
Efficiency 12V Input @ 85°C
100 —
\ 6.0 3.3
90 f"' —
L
]
— \
Wo=sSs=
Wiarss
4
w \
g 7 25 118 Q\\
[ 1.2
- 15
60
85°C
50

0 0.4 0.8 1.2 1.6

N

OUTPUT CURRENT (A)

DISSIPATION (W)

DISSIPATION (W)

W)

DISSIPATION (

B2 W RBOROEEAEASNET, Viy = 12V, Cin = 10 FX7R ®73v7, Co = 100 u F X7R ®F3Iv7, Zhegfhire

Dissipation 6V Input @ 85°C

0.8

0.6

04

g

0.2
~ 85°C
0.0 et

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 16 2.0
OUTPUT CURRENT (A)

Dissipation 12V Input @ 85°C

o 0.4 0.8 1.2 1.6 2.0
OUTPUT CURRENT (A)
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RRETHERERE (oo%)

B0 KO RAEASET, Viy = 12V, Cin = 10 FXTR £73v7, Co = 100uF XTR £F3v2, Zhiiy
1 Tambient = 25 C T,

Efficiency 20V Input @ 85°C Dissipation 20V Input @ 85°C
100 16
6.0 14 6.0
90 33 /
—— 12
= / 5.0 = L/
3 r—— 2 18
S ol > 10
5 Ay, = 25 ] o 25
z R : E 08 50
o Vi Ol B % W X
T 70 . ? 06
i / o
0.4
60 ]
0.2
85°C / 85°C
50 0.0
0 04 08 12 16 2 0 04 08 1.2 16 20
OUTPUT CURRENT (A)
OUTPUT CURRENT (A)
Line and Load Regulation @ 25°C Line and Load Regulation @ 85°C
1.820 1.825
1.820
1814 < 1815
s =
o W Y
o — 9 4810 e ™ —]
< 1.808 gt — 8
i \—~b—< 61 1,805 R~ Py
S = U, = A\ 5
——— ~— 121 = A(
5 1802 ~ > 1.800
£ 20— N ] %
3 1 1.795
© 1796 ™~ © 127 45
25°C b 1.790 20—
5 85°C
1.78
1'7900 04 08 12 16 2 %0 04 08 12 16 2
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Output Ripple Transient Response
12V)y 3.3V 2A 20mV/div 1 u Sec/div 12V)y 3.3Vg 0.6A to 2A Step

e e

20l mV|/Div 1.03 us/Piv {  0.5ADiv
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Rt W IROROEUEREASNET, Viy =12V, Cin = 10 FX7TR €737, Co = 100w F X7R EFIv7, Zhdhire

1 Tambient = 25 C T,

Current Limit 1.8Vgoyt @25°C

Current Limit 3.3Vgoyt @25°C

35 35
.33 . 3.3
< <
= = SHORT CIRCUIT
P4 P4
w34 g 31 ___-é——
g SHORT CIRCUIT g
(&) / o
5 29 . 5 29
o [
= =
5 L onser S _ //< oONSET
27 : #
25°C 25°C
25 25
0 5 10 15 20 25 0 5 10 15 20 25
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
Current Limit 3.3Vgoyr @85°C Thermal Derating Voyt = 1.8V
35 25
33 2
2 _ .
= SHORT CIRCUIT E N 12V
E 3.1 ~/ E 1.5
x v 4 -
5 o 2ov|N—;
o o \
5 29 — 5 1 !
= /< = 45V \
> / 5 O = 19.6°C/W = YIN \
© 27 ~ ONSET. © s i i
85°C Vour = 18V
25 0 | ]
0 5 10 15 20 25 50 60 70 80 90 100 110 120
INPUT VOLTAGE (V) AMBIENT TEMPERATURE (C)
.
FIIr—ay - TavyE
Vin O
:
:
: VIN |1
H
ot
Linear reg T 4
5 E L Cvce I CiN
_I_i ss : I —
Css :
:
I :
= O0—] EN :
:
RoN H
RON : 7
_AAA -
vvv& : l—OVo
FF '
' Co
6 |FB I : T
—A\W\—o-¢ - ' =
I : =
ReeT : Internal
RreB Regulator IC 1 E Passives
GND -
= » L
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LMZ12002

wm=E

LMZ12002 SIMPLE SWITCHER® BiREY = —/i, Ehi-
BB, AR OEI T 2I0EFHE. 1
PR A, IR 2A OA W ZBEE) Al HE72 9B R
DC/DC YYz—3iaTF, LMZ12002 (. HEVERM: 2 oo
T HEAN IR S — IR ESI, PR EIIEIC LD
NPT ICRG CEET,

LMZ12002 I%, 4.5V ~ 20V O#HO A S EBIEL — /LTS
L., &K 0.8V ECRE e RERKEOH HEEEZMBLE
9, LMZI12002 X, 3 DO4EHREIE 4 SO Ear T4
P TERVa—arZEHTcEET, LMZ12002 X, 17
MR, BB, LLTOBEZEML QOOET,
LMZ12002 (%, H——~/b -« yvbhFor ASUVLO (T
X —ARNT— ay TR, HIREERE, EEIRE,
HAOERHIR, TVNRAT A « AF =T v 7728 OIREE K 2
TWA, EFEEOEVE LRGN ARETT, 1 20
PUCTHRK IMHz ECOAA T VTR BETiE L ET,

COT HHEEDOHME

IVARBUN A UEA LB, NEY T 7L AD 0.8V B
NOT A=K Ry BEE T DL R —FEF o HAA~D
T ay MBI OEARIZR>TOET, IREEEN 7 7L
VAEEE FRES>TWDIHE, 7RI T AMEH Roy TRESH
ToA VR D721 A0 MOSFET 2341270 ET, Roy
. ANBESEINTHEA IR AEL R DI Vi 108
LET, ZOF B D%, A1 MOSFET I3#%/N T 260ns
OEAZRETHEFRF SN E T, B OBENFOREEL
vk FREIDE, AUBEM O A7V SNET, ZOH)
VBRI 82l HEEEZLX 2L —RLET,

LMZ12002 7 ) —ay DRET ATV

LMZ12002 %, WEBENCH® T54%SL., RIKETOR
W, BRUEMEBL OGNS 2L — gy, REHEERIZ AN
7% Build-It A —F (B EDORIER —FERY —E R) 7e L O
BEZIEfE L CEY, LMZ12002 77U r—yark~=a7 /b
TRET 2256, U TFTOFETITWET,

o AX—TNGERIUCEY, B/NEIE Vi Z8IRT D

o DIEEFIOBRIICIY, Vo a7 s I74575

o YTRRE—b s ar T oY OBRPUCLY, X — oAU R A
AP NN )

o Co BBIRTD

. Oy EBIRTD

* Ron CEMEEEEZHRETD

¢ BV VOWMBREERDD

o WEERBVEREIZEE-S\UW T PCB DL AT REATRD

4*_j)bﬁEs RENT & RENB G)E*R
AFR—=TIWVATNE, BREEANVRE Yo7 O 118V 315 L3V
AL yialRafih, By ZESAE#EAILED, Viy D&
VRN EEEDEL- BT I ENTEETT, £z,
AF—T IV ATTIE, 90mV (typ) DEATIULAIZLD, 1.09V D
SEH TRV AL v a W REFEBRLET, EN B~ K
HEIEIE 6.5V CTF, ENEVOHNEL (A R—7 NV EDH
B W65V BBRAT TV r—ar O E. ZOBEELEHIR
T LD/ NSNS — - FAF—REBINTEET,

OB ERRER 5L, AJTEENME T LIZERICE
AT AAT—T ) FTHZENTEET, ZHUTkY, UVLO

(T H—RNT—V vy TUN) OBREZEHLET, 20
FEfEIL, NoTUBRBIR S AT ATH S, AT A - Ry

FUNKIBICHESNDOEBGIELES, Shiz, AT/ D
=T TEITIIG AR, EATIBETA BB
FRIZALH ERDEXITERO R Z — 2B 135550
VAT LEFHIBENTT, EANTA~DAF—T N3 E
OWAIXE ., IKEEBESER ML THUNERHLE AT
BIEVAT LOGEIATWET, ERS—7 v 7 OgE .,
SYEIE. LMZ12002 HATA2 0B EICEBRERAY A7 T
TITATNIRDTAANE R LET, 2 SDO|HUL. UUTO
EEICESWTRIRT AL ERHVET,

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

LMZ12002 ® 7 % + R —RFEFAA — R TIiE, Rpyp 21
11.8k Q. Rpyr (13 32.4kQ ZfEHIL, 4.5V ® UVLO Z5EH
LEd. ZOREIE. SEANMN 20V IZLAT5L EN A
N 534V ZAGLET,

H ABEDZER

HEEIX, Vo &7 TV RISz 2 DO 53 £
IZEoTREVET, DEDOHNE FB ANICHERLET, FB
DOFEJEIE, 0.8V OB HONEY 7 7L AE L L g
SNEY, @EOBETIE, FB B OEEN 0.8V 2 THS
b AV ANV BBRBSIVET, A MOSFET OA
R Aoz, WAEEN EHL, FB OEED 0.8V &
EEYET, FB DFEEN 0.8V & LB THBRYD, A K
YA TFELEE A,

H BB E I35y EHR T REBT & RFBB ICLVREL£T,
Vo =0.8V " (1+ Regr/ Repp) (2)

REBHT 2L, BERHEEITH T oMo E &
E. U FDIIIZR0ET,
Ree1/ Regg = (Vo /0.8V) - 1 (3

IHHDOEFUL, 1.0 ~ 10.0k Q DFEFHNOIZEIR T DB

NHVET,

1L 0.8V ICRET D%, A1, FBEY 2 DICEMT
EET, 20 A LLEIZARDIDICH ATV — R HOEHE H
F1& GND BNCHEE L TS, au " —ZEifEIL, Al
TFELIRWNGATH, b TDRA o2 EREER L. @Y
UK 2l —al aHfFR 572010, ZOR/NAFNLET
7,

TA—=RT7HU—F « 2T %, BAT Y 7B A Z ik
#9570, Rpgr LWHNCEELET, ZOFITER, DCM
BILO CCM E—RBOAFATIE L 7L o/l
LN IV T VOIS TRBRIZIRFV F 9,
Rrpr. Rpgp. Cpp. Rony PIEO—HEHKIZ, 77Vr—rar
F RN & FINTCNET,

YIRRE—b - AT UYDER
TRy T AR T RAS—NMZXY, L ¥ 2l —HiT, A3
TND%, BEREOEBERANETODE LR T B
O, AJERNPOOZENEREIRL, HIIEENLD A
AL R L CA— =2 a2 —MeBhIE LT,
FXTO UVLO Sl &= Lizth, #— A VRN 8 n A
BIRPADRINESY T AL —k « av T o ~OFRELZIHLE
T, BEEMEICETHIETOY 7 AL — B OESIT, DL
TORXTRDET,

tSS = VREF * CSS /1ss=0.8V* CSS /8 uUA
ZoRIF, UFOIICHEHTEET,

CSS =tSS* 8uA/0.8V (5)

0.022 u F Oz 7o a3 587 A% —RMREEDY 2.2ms
LIeNET, OB/ MEEUTHESRLET,

4
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LMZ12002 7 U —2av D& ATV
(HDO%)

VIRAZ—RANSN 08V BB HE, LMZ12002 13 H EE

EEREMIILF 2L — L Fd, YTRRZ—F » av T,

SSEUMREBLZE 38V ICEIETHETHRELMHLET, 0.8V

L 3.8V DEIOBEL UL, hoRBREEICZ2E KT E

T, UTFOFRHDOEGA. H 200 u A BT ZIZED,

SS ANEIIUURIZHEL, Y TRAZ—K « av T30l

TyhEnFET,

o AF—=T VAT HETFLTWD)

A A S e g

o REERE

« P Vee UVLO (Vi ~F9 4V D AT

Co D:EIR

VTR Co B1ar TUP B RIL, BV a— bNIZEZRL T
FHA, KIETH, HIiar T oU—Ah - F—20 /N
Uy 7 VERERIT (19) TENND 0.5 X I g pp Zili72S72
DOE—7Y——JfETT ), EBIT, 2T HEBMLT,
ESR &+ /ST HUEH ) v 7 VEBIEZ KR TE £,
H/AME 10 0 F 2388 LB TT,  R/IMETEELITROGE .
FRCHERTHLENRHVET, EIIvs « avr T gkl
flt D% ESR Z A7 A HERL £, FEMIC OV TIE, AN-2024
EHRLTIZEN,

LT TIE, AMSBEGERMENLERSND Co ZMH
TEET,

Co2lstEP *VEB "L *VIN/ (4 Vo ™ (ViN - Vo) * VOUT-TRAN)

(6)
Rk
Co=2A*0.8V*10uH* 12V /(4* 3.3V *(12V-3.3V)*
33mV) > 25 F ()

LMZ12002 O 7 E « R—R EFEMIAR —RIZi%, 100 2 F 6.3V X5R
Hohar 7o R cnEd, Binolharso4o
A= AL SN TOET, (LEICOWVWTIE, AN-2024 %
ZIRLTIEE N,

Cin DER

LMZ12002 &Y =—/ 21X, 047 uF AJJ®IIv7 a5
YREENTWET, 77UV 7r—ar D ANy 7 VETEL
BT 212, BV 2= A TEMDOA T2 TN El
T, ZOANNarF oL, B 2— O3 ELICHLE S
HMERHVET, ANjar T ooy, avrr ot
BEVS, ANy VEREGERTZ T INATWET, AT
Vo7 VEIRTEKEDT —ANMr—R L, L FORIcLoRHBH
3

Cinaus) E1/2%1p* v (D/1-D) (8)
D=Vo/Vin

( FBHESELTCOYY T IVEIROU =AM —RAF, TV 2—/L
7 NVARTERPMEESIL, Vin = 2 X Vo OEEITRAEL
F1, )

RO/ FoHiE, 10uFXTR ©F5397 T, 77
Vr—arOig KEAATNEELDE D 7e<ES 25% L EEv
BEEKELET, £, BRI T oI OBELEED
FAL—T A TITHEETHI LML LEY, I3y - 2
CFUY DOV T NERERK N T P OT —H L — MR
HWEN TRV GE,. ZOEKEZI T Y OA—H—IZ
BOELLERHVET,

AT LFET. AN AEIE AV OF/MEREETS
BERHLEE, UTFOREMALET,

Cin2lo*D*(1-D)/fsw.com™ AViN (9)
20V AN5 3.3V HIADT 7V r—1a T, AV 38 Vg D
1% ThHEA, 200mV BE fgyw = 400kHz (A4 L%,
Cin = 2A * 3.3V/20V * (1 - 3.3V/20V) / (400000 * 0.200 V)
= 34uF
oIz, ANKBEIADANBRETEAST IEAZLD
AR WIRSED720I2, ESR DXV KEVV LY -« av T
FIRUBIIRDGERHVET,

Ron HEHOZER

ZLDFFEMN, MBI AT L7 TR B ISV BB S
F7, 20, LLFOREFEHALET,

fswicom & Vo / (1.3*1010* Rey) (10)
i, BLTFOIOCEBTEET,
Ron & Vo /(1.3 %1010 * fgyc0m (11)

RON & fowcomy PIEIUL, COT MDA RefH] &4 7 K
MOHKIZESZETHLERDHVET,

LMZ12002 # A~ DA HeffliE, I Roy EATTEE Vi 0
DROET, FHEIFLLTOINATVET,
ton = (1.3 * 10719 * Rgn) / Vin (12)

ton & Vin PEULFIBIRIZED, VIN NEBL T Ay TF 7
FREEITEE ~ECRVET, Roy &, K Viy TOA R
123 150ns JYRELARDIDIGEIRTHLERHVES, A
AT, ton T/ 150ns DVIvZREENET, 2Oy
2%, LT ORCTENDEm KEERBEEEHIRLE T,

fswmax) = Vo / (Vingmax) * 150ns) (13)

ZOXEMHTDE, /AR 150ns 25HERFS A BNEE
WA LT DA D Roy ZIRIRTEET, Roy PIRA L,
UTFOXTROET,

RoN = Vinmax) * 150ns /(1.3 * 10 1) (14)

(11) THEL Ry 23 (14) OF/MELDVH/MSWGE . RN
%&ﬁi%@?ﬁbﬁ%?‘%%#%@i?‘o &)5b\{i\ VIN(MAX)
ZHIFRL T, AEBEEE LRV THEEELILLTEET,

Fio, /A TEEM 260ns 13, KT a—T o lEHIRLE
T, RERT a—T A WWBABERT IV r—a Tk, KE%R
Ron (/hEW Foy) ZBIRT2LERNHYET,

EE  EHE—F

RAMRE, LX 2l —X I REkEE—R (DCM) TEI{EL £,
BRI ERNSERREBZDE, VX 2L —HTEFGEET—F
(CCM) TEMELET, DCM TEMEL CWDIEA. Ay T
T FAINVE, B - ToRT DAL E IR ERNSBIIAL .
E—ZEET LR L%, FT7RROK TETICERrICEYE
T AVFIXEBRVBEROHFE S, T XTOAMEBRILH
Har T rdrbifashEd, koA WL, FB B O
BIENHNHY 7 7L ABIEE TEDEAEVET, CCM LLL#
LT, DCM TIEAA Y F UV JEEEAMELS, ARTERTREL
ZALLET, EMAKR LAY F ORI DIR AR RN
AA T 7 AR CIRBE NS0, DCM O MR 1T HE
FrshEd, DCM OEEEEEIL, UIFTORTHETxE
RS

fowpomE Vo (Vin-1)"10pH™1.18"1020"15/(V )\ —V o) Ron? (15)
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LMZ12002

LMZ12002 7 U r— 3> DR TYS
(D2%)
CCM DY, Ay F v T « B AI VK% BL TEIAAL
HUBEGI, AT7REP LRIl E A, AT
WL, AWREREAABENZLL THA —ELRnE
9, CCM Eh{EJEHEHix, mikoX 7 J0FHHETEET,
LUFIZ, CCM ( LMy & DCM EYEE—R DO O k%R
LET,
CCM and DCM Operating Modes
VN =12V, Vg = 3.3V, Ig = 2A/0.26A 2 usec/div

A AN NN AN
VNN VIVYV VY

A A

hkd v w v w

500 mA/Div 2.00 ps/Div

DCM/CCM S & RO AME AL, ROEEBVTT,

loce=Vo (Vin—Vo)(2710 iH Tswcom ™Vin
B RED — 7R a R L ET,

Transition Mode Operation
ViN =12V, Vg = 3.3V, Ig = 0.29A 2 psec/div

(16)
VNN N

500 mA/Div 2.00 ps/Div

EVa—NVNEDOALF 72T 10pH T, ZOfEIF, KA
ﬁaﬁf&mﬂﬁﬁfd)77)/f—Va/FﬁT/\7/X%Eiéf_

WCBRIRLELT, AV HIEDEBEZITHERNNTA—H
li\ AFEIS VT NEROHBIE (I g) T Ip 13, 2
TOINHAETEET,

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

Iop =1Ip LLTHIAER Io Z3RDTBE Ipp O LS FRlD
E—IHERODIENTEES, CCM BERRBERIGA,
I g D TRIOE =7 EIFIEDE TRITIIZZRD EE A,

HEBHER—FOBREH

VN = 12V\ VO = 3. 3V IO 2A TAMB(MAX) 85 C
TiunctioN = 125 COBRGIFF DS, T/AATIE, Fr—
A0 A B~ OB L F DIE THLLERHET,

0 ca < (Tymax - Tamemax)) / Pic.Loss - 6uc  (18)

BB D7 — A~OBRBUIEREE 1.9 °C /W (typ) TJ

”ﬁi‘%ﬁ’]iﬁ PERERFME) (R LTZ 85 CTOHE E /7R e

. BREHOT TV =3 ® Peposs FRAMBVET, =
0)77 Vir—ar T 1.2W T,

Oca<(125-85)/12W-19=314

0 ca = 314 ZEHT5I21%, PCB 2R ISHUENT DL EN
BVET, ERIMENEADR2NGE, L TO&REBER loz D
FTHBINZ MR —RNEEOIELWRELVIX, LLTFoL
BUTT,

Board Area_cm? =500°C *cm?W/ 6 ;c  (19)

L7=23->TC, ZO PCB #&FClx. EFE TR 159 )5 cm D
loz $AENLEEL/2VET, PCB $ifEL—h - o2k, #H
VAN ;@Lfm%z IRHVET, MHRT, EASRGEmSET
ISRASEER 55 2Bkt 95 10mil (254 um) DH—=/L « ETNR
A= 2 59mil (1.5mm) T 36 EMETT, BB
PCB LA T7URDFNZDOWTIE, FHliAR—R DT 7V r—a -
/—F AN-2024 2 BLTZE0,

TIERLATINDH RS>

FVURER DL AT T MIDC/DCI R —H DR F O EELE
DEEDTHET, FEEEY)IT ir‘gu\w/bgﬁi%ﬁiﬁﬂff
HE, EMIL, 790K - XU R BIROBIER FREIC

V. DC/DC =i R—HDOMREL 0 B OB EL :%ﬁ%%fri
F9, R LR TIZ, DC/DC a2 N—Z I RIERE BN
)\ﬁéﬂ HIEIME L 22 EEME T LET, ISR HAH

TR FHL— VTHE, )72 T NG FH R T o TLIEE
[/ N\
L
LMZ12002 vo
VIN vouT o
/ f !
! High i
— c —p ]
Cin1 =1 dvdt I = Con
: | GND !
i Loop 1 l L Loop2 |

1. RMYFUoTSNBERIL—TOEEEZR/NRICINZET,

EMUKIROB D, TV N ERDL AT U RREEATO %6
High di/dt OFREEE TELTETELS T HIERMHALZRVET, A
AL T Y Cryy & LMZ12002 7 BEL CRLE S 5L, High

di/dtD BN — T\ —ADA L F I Z K5 D3I
FORBETHNICATTE B /A RXNFEAT DA REENHVE

o LIZ3o T, Cpyp (3 LMZ12002 VIN B> GND # /Sy
ROTELIZTEICEBELET, 2979 5& High di/dt Ormifi
N MEEiL, BMI 2MRBShET, £, AQ /=y
TUYDTTyT 7 ($EH ) 1X, GND #& /SR (EP) I
B4 on— ik LIBICEDBENHYE T,

2. 9S5H9URIE 1 BELET,

TRy 7 (i), VTRARZ =k, AF—TIVEEKFE T
TR EEHGHE. T /NARD GND BT DS ERHY
F9, UKD, AT EIREITAMERNST IR -7
T U REARCIRAVAT ZEE B E E3, TV R - LAT TR
PEYUNRBESNLTORNE, B—R « L¥al—Ta Rtk
LA LI=0, HAEEV YT VORI INREEIT/2>T-0 L
F9, AEVDHEP ~ 1 AT IV REEREITWVET,
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LMZ12002 7 )5 —av DRHATYT
(HDO%)
3.FBEUADEHRIFFEEICLET,

7 OIFEHEPT Rpgr & Rpgg. 74— K« 74T —K - a7
> Y Cpp i3 FB BV DICELEL £, FB /—Rid@mA v —
HUADT | FTEE S OREARIE TELIE /NS TUIES
VY Rpgr. Rpgp. Cpp OR—RiX, /A X% H/NRICHIZ
5728, LMZ12002 ORT A4S EEL TR 20 BERHY E
T

4. AHANRERIE, TEBLETELET,

A N—=Z AN E S COBER TEMmA, 22k
2720TY, AfES OB EE LT 2I10%, 74—
Ry BEERET 2120 OEAOEREANETELEE
T, ZOEMICIVELRE TEMIEL, il b gL %K
BCEET,

5 FTNRARDE—, U H%EBRIITVET,

TV NEROIE CE Ry RETTTUR « TL— T8
T2, e—MUIROETESIERTET, ZEEROESE
X, Lo —<b - BT EEICERL T, THEEE
BEPBSERODT TR« L= L THOERATEE
T, ==L BT DAR—I S RIBE% 59mil (1.5mm) &L
78/ 10mil 254 pm) DET A 6 X 6 FIFET DL, ik
DFRERNESNET, b—b » U ZIIRDREEI S O
FEETEMRL, BEATHEEE 125 CRMICHR-> TSN,

DT T r—aviee

HABEFEaT/\L—4

FB O&EMEIL, 092V OREBEEMBHHAONEY 7 7L R EE
LibEEET, FB OEEDN 092V 282 5L, AT
BIFEIZ#&E T LET, ZOMRREZ LR (OVP) EFEOVET,
ZONRAEEIX, ANBENAMICER LY, HAOARINE
AR FULIZEAICHALET, OVP BNEBITHE, IREED
HENDET, "NAYAK MOSFET DA WERIL5RHIAIZ /5
1EUET, F7/=. [E MOSFET 1. A Z7FERNEIZ
FLETAHUDFFITRVET,

EiRHR

EWHIROMREIZ, M MOSFET OEHRAEMHLT, 47
BRIz T ET, BEET oy /K2R RLTIESN,
A AR MOSFET XA 7o T8, A Z 7B ERINATL
%@~ T PGND B LRI MOSFET ([ZitivEd, ZOFE
TEAS 2.85A (typ) B x DL, EIEHIRa /L —Z R’ RDA
REFI OB Z L E T, RORAyF LT« AT,
FB AJI3 0.8V KT, A2 72 BHH 2.85A A5 2Pk
DLEBAECORFEAELET, X 7XERIIT. R
MOSFET D@ EHM 2@ CERSNES, A FI7XEHRN
2.85A % E[RI>TWBERY, /~AHAK MOSFET OLIEDA
B AL EE A, AT7EERINEL RS20, EifHIRS
DAAF 7 AW EITIRLS ARV E S, Fo, RERMERED
TR UIZISIT, EBRHIRIET 2—7 ¢ « FATNVERE
ICEASNET,

BRRE

LMZ12002 ODESTREIT, %Y T2 KERE-Z TR
DERA, WBEMEHIT, NEOY—<b « vy T E]E
IZE-TETENET, ZoRIEEIX, 165 C (typ) THEIEL.
T INAREARBE AL SARREIZLE T, ZORRETIE, F
MOSFET A7 DEEELR), Vo MEFL, EHIZ CSS =
T NI TR NRESNET, BEALREICLY, TS
AN TRAS, EmMREENBETI O IELE
T HEAEIRIED 145 C (FRHERRERAT U RMEIL 20 °C )
R FADE, SS EUPMRKEIL, Vo BEHIC EHL,
EEEENEREINET,

FRICm A BIE TR RN IERPB MR T TV r—ar o
BAOBEWRESMLETIX, 7TV r—YarosL—T 400
DLBELRDZENRBHIET,

¥0o - a/ )L EFRR T

o—4AK ([FI# ) MOSFET O&EFIL, ¥r - aA VEFBH
AL TERSNET, ZoRKIL, BRAE0ICETS
L. WOF R E TR MOSFET 24 7I1ZLEd, ZolH
1L, DCM Bi{EE—RZEML, BAT CHERLYCELF
7

TYILT R « RE3— 7V

LMZ12002 (%, AT VNALT ASITREENS IE L AZ —
Ny 7 LET, ZOXIBRAZ—NT v REEIX, A¥—FT >
T = AR R D EIRT A R R S FEE TS
ZEMBDLINLT L)L e aPw T e T IV — g T

WCALNET, DLTIZ, ZOARUMEDELWIESHE VAR
LET,
Pre-biased startup
TU9TUO VE.E TUGTUO
e N[ FOATIOV
I |
.VI | ST \ - |-2A18-349 v<--
M i i
VIQWAQ.T '\ TUSTUO
TNIAAVD—F

vidiem
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LMZ12002

SR — N [= R

U1
- mmmm-—-- 1
1 ]
1 1
1 1
1 1
L oep |
P el 1 1
// \\ : i
Enable ViN oo i
LMZ12002TZ-ADJ
=
z 3 g 3 1.8Vo @ 2A
$28E588e8 e
—l N O IFIWL|O] M~
4.5V to 20V
RenT
Cc
32.4K —AN—— ! I i
RON 0.022 uF
RrBT
32.4k
A 1.37‘l'< _
‘ l
R == C|N2 l Cint Csg | — REBB Co1 - Co2
ENB 14F 100 yF
Ref Des Description Case Size Case Size Manufacturer P/N
U1 SIMPLE SWITCHER ® TO-PMOD-7 National Semiconductor LMZ12002 TZ
Cini 1 yF, 50V, X7R 1206 Taiyo Yuden UMK316B7105KL-T
Cino 10 pF, 50V, X7R 1210 Taiyo Yuden UMK325BJ106MM-T
Coq 1 pF, 50V, X7R 1206 Taiyo Yuden 'UMK316B7105KL-T
Coo 100 pF, 6.3V, X7R 1210 Taiyo Yuden JMK325BJ10CR7MM-T
Regr 1.37 kQ 0603 Vishay Dale CRCWO06031K37FKEA
Regs 1.07 kQ 0603 Vishay Dale CRCWO06031K07FKEA
Ron 32.4 kQ 0603 Vishay Dale CRCWO060332K4FKEA
Rent 32.4 kQ 0603 Vishay Dale CRCWO060332K4FKEA
Reng 11.8 kQ 0603 Vishay Dale CRCWO060311k8FKEA
Cee 22 nF, £10%, X7R, 16V 0603 TDK C1608X7R1H223K
Cqs 22 nF, £10%, X7R, 16V 0603 TDK C1608X7R1H223K
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980600346- [N

® O UoH @ @

® @
— = ‘T _|__|__

ee|

AN9S 299 mEu_Dwa

©_| | e B )

2110021211 YT
Z2120021ZH11 ©ve
Z1E002T1ZU1 UE

P4e0g 21102+ 12U U1
®A3 21202+ 12W1 U2
9TNPON Z1E0ZHTZHT1 YUE

9|NPOIA lamod
@YIHOLIMS T1dWIS

Lo ? e

—FEEE (->-%)

>
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BEE1—)L

N
-
[/

LMZ12002 2A X A ZEE 20V SIMPLE SWITCHER® &

ST #rino7e\ BRY inches (millimeters)

0.15
. fe 457501 = (6.0
7" ALL AROUND
‘ 10.16+0,25 r {a] TOP & B0TTOM MOLI)7 ar;m 4 e (5.35) —
r/

O EXPOSED PAD—
(OUTLINE DOES NOT

INCLUDE MOLD FLASH)
M

A
|

55
9.85£0.25 25 (8 54

=y

s

[SEE DETAIL A

Lo N
ny

PIN 1 1D |
'

——]
—]
——]
——
N
:
!
4]
‘T
ST
—
——]
]
—]
——]
—]

‘
i ! J‘ X 0.69%0. 05 JE——H 0.200-0.327
o [L27) v ! 0 6v0.01
L—-—_H 62 |=~(5 35)"1 0-0.15
STAND-OFF

I
T
(8.54) ‘

-

€7.63)

|

i RO. T MAX
TYP

I

DIMENSIONS ARE IN MILLIMETERS

‘
‘
DIMENSIONS IN () FOR REFERENCE ONLY — l oo
T (2.41) - .
| S
[ (&0 1]

7% 0 59)*’1 l‘* L—’PGX(LEN

RECOMMENDED LAND PATTERN DETAL A TZAQ7A (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, FaFl S AVF /A —HOBEEERIE gEO) & L VEHEE (GENERAL
%%’N%E%)wajﬁgﬁ(:* BEENTVERY  EHHRERFCERHITATL HTEELBRICERTI L&
f b \ o

T, EMMERREEEEI AT A LT (@) RICABRICE SIS Z EEBEM SN O, Fi2id (b) AR S 5
XET b 0RO, TN LY RRSNAERIEICHE - TN SN 5E61, SO REEMEHE IS KRS 2 5
ZHETIRENDLOEWVNET, HEREM LI, AMIERIZDPD L RE LTI AT ANOFTXTOEMZV, ZHOAR
%é}ﬁiéﬁ%’é%ﬁﬁ@%ﬁif:tivx%A@KEé\wJﬁlﬁl LR ENLOR OMREICEEE RIFTZ N TRINDI B DENN

o

National Semiconductor £+ 3 7L LI AVE Y A—OATEF L3 F N I AVE V49— a—RL—L a3 v OEREETT, TOMDISUF
PHRRAFIBIEFNTEEOEREELERBEIETT,
Copyright © 2010 National Semiconductor Corporation

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

FoaFEIarFoa—OrvnRokiet

A1t/ T 135-0042 HRERHIREAKIE 2-17-16 TEL.(03)5639-7300
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FRBABTIFPERCERSNS I ENBYETDOTITELLESL,




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
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