LMZ12001EXT

LMZ12001EXT 1A SIMPLE SWITCHER® Power Module with 20V Maximum Input

Voltage for Military and Rugged Applications

I3 Texas

INSTRUMENTS

Literature Number: ZHCS560



National 20105828
&S@m iconductor LMZ12001EXT

NATESESEUEESHIEPHNER20VERS A BEARLA
SIMPLE SWITCHER®H R {E 1

ST ERNTE IR .&ﬁgﬁr’aﬁ

n BEBHES/SEFNITE

n FEBEMSINE
MIL-STD-88375742007.25& Ak
JESD22-B103BRMA1E R

n FE DTN E
MIL-STD-883757%42002.35% 4BEK

TR ENE JESD22-B110&M4BEK

30117386
TO-PMOD 75| B4 Z. &M BE
10.16 x 13.77 x 4.57 mm(0.4 x 0.542 x 0.18%%<}) RGUMERE N
8,,=20°C/W, 0,.=1.9°C/W E V= 12V Vour=5.0V
HEROHS(BEMERAES) Ik 100

EBS MBS 7T

m BWERAREHINE

s HHERSERLIA

n BIABEEEAN4.5VE20V
u

u

80

S5 (%)

A,

70

B ESEEN0.8VELY 60
UERFK2% 25°C
50

p V) 0.2 04 0.6 0.8 1
EEHE ()
#RSBE-55"CE125°C e B S0117318
FAFEERE Vin =:4L12*\i/t[i7:f;E Hov
151 52 R EN ol e B& 1l 4%

BRANBNREMBE RN SEEERER - IUXIRIENE

AT Bl ! \

£ XHRA R LUK HI A R T SUE % A7 B8 & R 1R (R AP = 08

s RAESNRERENTESIH 5 TREMGE

n SRS - o N AT AT &IZTISI(FPGA)RIE SR
E33%(ASICs) 04

n SIHZEISIHZFRSE 02 \
LMZ14203EXT/2EXT/1EXT(42VERKR3A, 2A, 1A)
LMZ14203/2/1(42VE&AR3A, 2A, 1A) %6 60 70 80 90 100 110 120
LMZ12003/2/1(20VEA3A, 2A, 1A) WRRE(C)

» O/85WEBENCHR®ERIG I TENRELH 30117319
(kAR R s (B
(EN 55022 BZR)

0.6

B ER(A

Nz FA <3 i3k o

700
m MSVAIL2VEE R A R £ 600
s NATHEZRINE %_50.0
n NATZEEZRNSERG 8 oo EN 55022 CLASS B LIMIT
w R T % tH e 17 & (WAN-2027) B 00 [ |

ﬁ 20.0 M
100 W
00 |
0 200 400 600 800 1000

2 (MHz)
30117350

7R3 ZNational Semiconductor® 3 iRAIIEX - KRS AN B R P EFENEFHHLFENERART - NBHANTARNBRERYE - BSERATRHEAZRE
R -
© 2010 National Semiconductor Corporation 301173 www.national.com

BOIIHOLIMS JTdNIS

4
[~
~

EI{
(3£ LB LX3ITO0ZTZINT

i
A%

\RV/
III\

NOCB B ENE

(=l X
=21=

VIGHHERY



LMZ12001EXT

Il
N A R 38 i
LMZ12001EXT
4 5 = 9 » o 'é
VN S g U 0w w >
VOLEQ1A
RoN g
—— MW\ 11
- ResT
Enableli :\ - YW
——CnN —— Css g ReeB —— Cour
i i i i 30117301
S 4
EIRE
7[—— vouTt
o BT -n6— FB
gEra | ]
— 14— GND
E#EZEGND ! '3F—— EN
(S w21 RON
11—/ VIN
30117309
TRALE
75| TO-PMOD
JIaER
TS EREE i NSCHi%E & HeAsx
LMZ12001EXTTZ TO-PMOD-7 TZAO7A 2501 - B EE
LMZ12001EXTTZX TO-PMOD-7 TZAO7A 5001 - EEEE
LMZ12001EXTTZE TO-PMOD-7 TZAO7A EH45%
5 | B2 fis 2t
Sl | /IR |
1 VIN |EBREBA—EE LIEEESEEAN4.5VE20V - AEERTIEVEEE - WAE XS IHSEBIER ZEEMINRASLS -
2 RON |Si@EmtEeEfE—V,\SZ5IM 2B EBEE iR E SRt E - BEEEBE 25k E124KEE -
3 EN |EREin—a B EFEEbREBIB AL PR EFAEEL.18V; 90 mVITIRIEHEE - BiINE KB AREGL.5V »
4 GND [ FiEsRENSESR - DAMNIMNBIEZEZFEIRZ(EP) -
5 SS | REM—H—TAZS pAEFRER—MNMMBERFTESLMRENINGE - EEA - TER - AREAANBREPERBERT © &
A PL200 AR -
6 FB |RE—AIEZEET - SEEMEBRERE - ZMASIHNETSERER0.8V « EiZR L IHFEMIE 2 B R IREE S
EELUBTRMEHEE -

www.national.com




SIEl | &R |
7 | vouT |BHsBE—MAAEBRSEEE  EZZSINNREREZEANHLHES -
EP EP |REWRE - NENERESIM4 - EETERPRATHEAENER - DIRHRIISIHIBESIEE -

www.national.com

IX3TOOCTZINT



LMZ12001EXT

ERALNEEE (#F1)
NRAFER/MECHLE  BAZERRLSEHENBY/
2 S W T RHEAIAS -

VIN, RON Z|GND -0.3V to 25V
EN, FB, SSZIGND -0.3Vto 7V
FrRE 150°C
FiEnEeE -65°C to 150°C

S

(ESD)SIENHE(GErR2) +2 kV
ME 7 RIFEANSE - 1B TFwww.national.comS & = fa XK H]
www.national.com/ms/MS/MS-SOLDERING.pdffd A A -

BETLEE

(LFEL)
Vin 4. 5VE20V
EN OVEG6.5V
TEESRE -55°C to 125°C

MB PR EFRNETET;=25°CH ; EREEFENRIREERTTE-55'CEH25' CTRERREEENA - &

INMERSEAEBEN  RUTNAUKRAEE - AREZET, = 25 CNRIVENSHE - RENHSE - [RESENE - SMEMFREE

R V=12V - Vout=1.8V

#/s 8H Tt s/NME HEE | &XE | 821
(EFE3) (CFFE4) | OEFE3)
LRBBY
{5 BE el
Ven fERERIE L Vgy £ 1.10 1.18 1.26 \Y
VEn-HYs ERERERS Ven TR 90 mv
REM
lss REMERRR Vgg = 0V 4.9 8 11 A
lss.ois MEMMEBER -200 HA
ER 7 PR
oL BRIREE BERTHE 1.4 20 | 30 A
FF/RER 2R
toN-MIN HEENS&/)\KhEE 150 ns
torr KA ER ST E 260 ns
BT8R B ELb R 2R
Ve NERETI 28 RIREE Vgg >+ 0.8V 0.777 0.798 0.818 \Y
T,=-55C £125°C
lo=1A
Vgg >+ 0.8V 0.786 0.802 0.818
T,=25C
lo =10 mA
Vegov RFEEERFEE 0.92 Y
Ieg RIFMARELRR 5 nA
lo IR G A R Veg= 0.86V 1 mA
Isp K ERS IR Ven= 0V 25 A
Tso FE o A 165 °C
Topyst | FRKHTENMH TR 15 °C
0;a EFBLER ARIEDECENRISBEER - 1007, - TES 19.3 °CIW
RN
2/ZJEDECENRIEREEIR - TESRHN 215 °CIW
8¢ EIELER TESR 1.9 °CIW
HRESE
AVg i BB R AU 8 mV pp
AVQIAV, | &EERT ViN=8VE20V, I5=1A .01 %

www.national.com




#s 2H TRkt R/ME HMEE | RAE | 2
CEF3) | (CGEF4) | (2F3)
AVGIAV, | REET Vin=12v 15 mV/A
n P V=12V Vo=1.8V Io=1A 85 %

EEL ENEATEEARRE  —EBIRRESSBRERA - A TFERRIEREES TENTERY - I TABRIEMERTE - B2RES
Rtk

AR . AMRREZE—NEN1.5 kKQEEBENSIMNER100 praAs - Mid I AKIEIESD-22-114 -

ERES X 100%HFRIE25 CRE MR THRAME/VRIRERT - ML REEHI(SQC)FFRERY TIFRENNIGRFAE - XERREDT AR+ EXE
ERFSENTFIEH REKF(AOQL) »

A4 BRETE25°CRINIG - REERRSEUEF -

7E#E5 : EN 55022:2006, +A1:2007, FCC Part 15 Subpart B:2007 - ¥ 41522 WAN-2024 LR FTI IR &L E -

ERG6 : 0,0 E—11.705" x 3.0"TUEMIAIR MG  (ZNW R EE—HT) - 5N 2BERRAL - TERRMY - WFEALW) - ZEPCBHLE

B R4 BEST 4
RIERBEAE - BN TFREER : Viy=12V; Cin=101 FXTRIIE; Co=100 uF XTRIDE; Tambient=25CIEIB MAEME SRV, -

25°C + HiA4.5VITRIR R 25°C - I A4.5VII YR FE
100 0.3
95 ) 1.8 y,
90 _//__ 18 025 1.5
B/ e - 15 A
// ~— 17 0.2
80— ==0.8] . /y
8 75 E 015
o W / 1.2
& 70 " y, Sos
65 0.1 /,
60 0.05
55 25°C_p
25°C /
50 0
0 0.2 0.4 0.6 0.8 1 0 0.2 04 06 08 1
HEEBRA) R (A)
30117351 30117352
25°C + i AV RIREER 25°C + #i ASVESAYHEE
100 0.3 I
95 1.?
90 e e 3 0.25 1.5
= 7
1.2 0.2
80 /f \\Oft a
3 g
i 75 b 0.15 % .
= 70 LSS \0.8
65 0.1 //A
60 A
0.05 55ec —#7
55
25°C /
505 0.2 0.4 0.6 0.8 1 0 0 0.2 04 06 0.8 1
R (A) HHERA)
30117353 30117354

5 www.national.com

1X3TO0CTZINT



LMZ12001EXT

E25°CRY6VE A R
100
ol 5
90 V4 —"’,———> <________1:8-_
85 //7 1.5
p—— 1'r
80 & r— \'-\
7 —_ 0.8
g 75
5 /
® 70
65
60
55
25°C
50
0 0.2 04 0.6 0.8 1
L ERR(A)
30117321
E25°CR8VE AR
100
95 5.0
90 L 5
T T 1.8~
85 7 = 1.5
80 /&/ -~ 1.0
—_ 0.8~
& 75 ///A/
¥
# 70 /
65
60
55
25°C
500 0.2 0.4 0.6 0.8 1
HHERTR(A)
30117355
#E25°CRI 12V A JL R
100
95 .0—]
/;——_;5—‘-’—"=g.0=
90 |- 3.3
85 Pt P 1.85:
el 1.
80 // A -—-:]5_
/ y " 1.7
€ | L 0]
/g7
= 70 )or(
65 //
60 /
55
25°C
50
0 0.2 0.4 0.6 0.8 1

HHEBTR(A)

30117303

0.3

0.25

0.2

W)

0.15

RHFE (

0.1

0.05

0.35

0.3

0.25

0.2

(W)

0.15

inl

0.1

0.05

0.45

0.375

0.3

0.225

(W)

il

0.15

0.075

FE25°CHY6 Vi AHFE

7

Z

\;
AN

0.2 0.4 06
B EBTRA)
FE25°CHISVII A HEE

0.8 1

30117322

A

74,

v
=
0

2
.8

\
\

\\ 2=2Nwo
oo
\ it il

25°C

v 4

0.2 04 0.6
HHER(A)

E25°CHT 12V AH$E

0.8 1

30117356

6.0
5.0

-
\ in

&»41_2

—0.8]

AN

25°C

—

£

0.2 0.4 0.6
L EIR(A)

0.8 1

30117304

www.national.com




TE25°CRY 20V AR
100
95
6.0,
90 e ——
85 ) a 4/_2:05

/ / /——Z.
80 //"l“_‘,-—--~ A"—__,a’-—_> 1.fi:=

;’?v: 75 // <
& 79 /

/
65 /
60 /
55

25°C
%05 0.2 04 06 08 1

I ER(A)
30117357
1E85°CHY4. 5V AR
100
95
90 —

Z 18
857 15
80 1.2

S

g

® 70
65
60
55

85°C

%05 0.2 04 06 08 1
EHER(A)
30117359
#E85°CRISVA A LE
100
95
90
’,--"“-———-___
85 75 e ’—--—m'%:t&-:
1.5
80 £ \1.2>
L
¥ 70
® 70
65
60
55

85°C

%05 0.2 04 06 08 1
I R (A)

30117361

0.6

0.5

04

0.3

(W)

Einl

02

0.1

#E25°CIf 20V ATHFE

0.45

0.375

0.3

0.225

#

il

0.15

0.075

0.45

0.375

0.3

0.2256

(W)

il

0.15

0.075

6.0\
o 5.05//
2.57,é')/%
P
= T
7
25°C

0.2 04 0.6 0.8 1

HHEBR(A)

30117358

1E85°CHY4.5VEHI A HFE

1.8
N/
~ /
4
/ 2]
7
85°C
0.2 0.4 0.6 0.8 1
HIHEA(A)
30117360
85 CHIS VA A HFE
1.8

1.5\\7

/-\

S

85°C

o

7

>

0.2 0.4 06 0.8 1
HHEBTR(A)

30117362

www.national.com

1X3TO0CTZINT



LMZ12001EXT

(%)

#E85°CRY6VHI ARLE
100
95
/
sof ey
85 s f’——s\:ﬁ_
m—
80 ;"/_ i
75
70
65
60
55
85°C
00052 04 06 08 1
R (A)
30117333
#E85°CRY8VHI ARIE
100
95 —
90 / 4-"—_“—-\3,03-:
== 15
80 /// = P12
75 7/
70
65
60
55
85°C
50
0 02 04 06 08 1
HHEERA)
30117340
#E85°CRI 12V A RE R
100
% 6.0_]
90 5.0
o Tt 3
80 /A g 1
75 // /’ 1.2
70 //
65 /
60
55
85°C
504 02 04 06 08 1

I ERR(A)

30117342

0.45

0.375

0.3

0.225

(W)

]

0.15

0.075

0.45

0.375

0.3

W)

<

w 0.225
He

=S

E

0.15

0.075

0.6

0.5

04

0.3

(W)

bl

0.2

0.1

#E85°CHY6 VI AHFE

85°C

e

d

>

0.

2 04 0.6
I ERIR(A)

#E85°CHY8V I AHFE

0.8 1

30117334

/7
é%\m

85°C

7

0

2 04 0.6
HHEBR(A)

#E85°CHT 12V AEE

0.8 1

30117341

6.0—]

50__]

33|

25
y A
/ 1.8
15
éﬁ 12
85°C

02 04 06 08 1

BHEBTR(A)

30117343

www.national.com




205 (%)

HEBE(V)

L]

HEBEV)

#E85°CR20VEI AR
100
95
9 6.0_
a5 (]
85 /& 33—
. 80 !//"/—‘ ’;ﬂ“—-—- --f':::
=
70 / 7
65 //
60 /
55
85°C
50
0 0.2 0.4 0.6 0.8 1
I ER(A)
30117363
25 CREZIRMAT AT
1.808 &
1.804 ,/\\
1.800 /\\\
—
1.796 \ o
—12
1.792 i 5
25°C
1.788
0 0.2 04 08 0.8 1
I ER(A)
30117348
#-55°CIR & IS F A AT
1.808
1.804
1.800 7/\
IS0
1.792 \\ &
-----.__E}_
[ ——
1.788 \L ";-n
1.784 =
-55°C
1.780
0 0.2 0.4 0.6 0.8 1

BHEBTR(A)

30117370

H]FE (W)

HHBEV)

0.7
6.0
0.6 5.0 \‘//
N
0.5 2.5
/5/4/7/
0.3 / K
18
0.2 ~15 |
™12
0.1
85°C
0 02 04 06 0.8 1
HHERA)
30117364
85 CHH &M A H AT
1815
1.812 A ]
\ .
1.809 [ -
N T~
\
1.806 -
: ~/ ~
---.___.___-2(}-..
1.803
85°C
1.800
0 02 04 06 0.8 1
HIHEBA(A)
30117369
W SUR

#E85°CEY20VH A JH#E

12V, 3.3V 1A

e i o

20 mV/Div 1.00 us/Div
| 1 1 1

30117305

www.national.com

1X3TO0CTZINT



LMZ12001EXT

B33 (A)

LR (A)

[EEN v
12V 3.3V 0.6A to 1A Step

0.5 A/Div

iU I i ] ]
20 mV/Div 200 ps/Div
! ! 1 | )

30117306

BT A13.3V 0 r @25°C

24
23
™ smm
2.2
2.1 "
AN
20 // Foa
19
25°C
1.8
0 5 10 15 20 25
ALKV
30117367
EBSRBR 1.8V oy @-55°C

2.4

23

2.2

21 T

2.0

1.9 e

55°C
s Frin
~0 5 10 15 20 25
BWABEN)

30117371

EBSARPR 1.8V oy @25°C

24
2.3
22 B
< —
=21
N gl
2.0 4 Fraa
1.9
25°C
1.8
0 5 10 15 20 25
HMABE(V)
30117365
EBiMPREI1.8V o @85°C
24
23 —
&
22
<
1=
B 2.1
H
1§
’ |
Fa
1.9 1
85C
1.8
0 5 10 15 20 25
BABE(V)
30117372
BIEEVo T = 1.8V
1.2
1
0.8 4.5]/"1__‘ \
< 12Vin"/\
%ﬂsﬂ 06 [ =
3 20Vin | \
4=
=04
0.2
1.8Vout
0 | ]
50 60 70 80 90 100 110 120
HIERE(C)

30117366

www.national.com

10




[Nz FA JER 3R AE [E]

Vin ©

: VIN |1
L ALAEREE * 1 L,
5 ]
1 . :
Css : \ 4
1]
I Pl
- O0—— EN E I
R : 1
AN 2 |roN : 7
NE : I oV,
— 5 T i Co
M 6 |FB | = i l
R — i -
FB; BEREMSBH | | b T
FBB —a
GND T
= 7 L

—A% i AR

LMZ12001EXT SIMPLE SWITCHER® SERERZ—F ST FERK
BREXERERBASE  URESHIANGRESER - HEES
WAL ERERERYE - LERMAHBFTEES - URBEBEE -
LMZ12001EXT RO RER - B 7THAMEH I F T IRE
B IREE -

LMZ12001EXT:E A T4.5VE20VIVIIABE - FRHEZ0.8VHY
ASEEREEE - LMZ12001EXT{Y 39 ERes fE N4 N IMER
AT LIMERARRTTE - LMZ12001EXTE2—fal s - 122
WA E - BARMTRIFINEE | AXl - MARESE - WL
ERF - EBRP - BEHERREHATFREEERLER - &
MNEBFRIBAT K INE T A1 MHz -

COTZ | BB Bk 2t
EESBNEZEFHSAET - MRS — N SENESRMA
7 - RN THE0.8VE EBENRRALEE - HRHREEET
2E8k - TRV SEHUNRFEMOSFET)FEY —
NRENEERNEBUEESENE « RoySVEE - UEE
HREMARERAERSENE - IbE - TEEECDFSEDN
R @A & (MOSFET) R 15 & 43260 nsX ARt B - HERIRSIMEER
RETSERE - SENEEAEE - BHIEEMZAAENR -

LMZ12001EXTRMN FHiZ it 5

LMZ12001EXTOI{SEIWEBENCHRM Z E R A ZFHIZMHE | ol
PEF - SN - BRI TR eE BE AR (Build-1t) SR A8 52 1R AT 8] ©
PUF A3 B A FHFLMZ12001EXT F &R »
FIFREEEMIEEE D E B E R/ TIEM ALKV,
SRIBFMERIR S EEEEREV,

SRIBFTERE BB RESHNE

RFECo

SEFEC
SRIBRoNIRE TN
FBTERRINFE

SRIBEBFRIEREE SRR ENRI SR B AR £k

30117308
{FERESIM D ESS - RenTHMIReNgiERE
FEREMAIRH 7B L. 18VEIR A EMESE - AFRAER
BERERNNIEEESREMV NFEESERS - FEBAS
290 mV(EE)IRHE - B BIESEE TF£1.09V - ENSIBIZEIN
HIERABMARENG.5V - LFRMNAP - HFEESERPREE
#8314 6.5VAY - T AN— M _RERFHIBE -
ZERASERAFRITEEFRRAREE(ET ZENZAS
B) - XU T X EBERTRIZINGE - XBEE R TS
%241 DML R SR E NS - EHHERENBNFEHR
FZOURU G LR T EMAREN EABENIRAISE - X
FEXH - ERBARERST  EERKITIEEEENER
T BEENEESEENABTERABENT - ERNFE _LBE
SR A EERFEAENFLMZ12001 5 H B EHIZAT_ EEBAY
BENT - XM EHEENET T EEERERE
Rent/ Reng = (Vinuvio / 1.18V) - 1 (1)
LMZ12001EXT 8RR & W 1 B8 B HR 52 FE 11.8kQRIRENBH]
32.4kQMIReyT - FILHIABE EA N BHIXEHE(UVLO)
245V - ENEBNHARSE20VE - BIREAENBAIGR
EBEA5.34V -
IR EERF
W B R HIE RV I M E I Z BN EE S ERRRE - HFE
RHASFBHIAIGIEE - FB5IMEES0.8VAISESRELLER -
EBETERT - HFBSIMBEMKRE0.8VIL TR ¥IIR{ES B IE
BE - FRBREDHESEIIYNREEMOSFET)SBFESHL
BEEABFBSIHEBER0.8V - REFBSIMEEST0.8V - &
ERERNELE -
oA B ERINB Y E 2R 2 BERFBTRIRFBBIATE :
Vo =0.8V* (1 +Repr/ Regg) (2)
T AR R EN R IREMEER
Rear/ Regs = (Vo /0.8V) -1 (3)
XU E A IFSEE N 1.0 FRRZE10.0FBR »
EVo=0.8V - FBS MO B R s - Bt FmEE T
S MR TR20 AT - ATMEHN - BIRBFEX M R/NR
HRFTE—NNEBERGURERH MR AL EENRERT -

11

www.national.com

1X3TO0CTZINT



LMZ12001EXT

R E AN KRS - F— AR RS SRFBTHENE - &
BB FIFE LS S (DCM)RIE LS SR (COM)ESH R 2
B R SRRNE - BIEH R EARASNNAS/)
B SOR -

RIFAEIEE P B2 BRepr * Regs * CrrMRonEAIFIE -
REMBRAERE

LefE - IRRRENAFETRES LA EERERSETA -
TR 7 A SIBATRBERT - B/ T e E LA - LB
Lt -

S48 BB A R EHE(UVLOYRASTE - FIER8 ARSI oM
MREHBRATE - RENTROATEE TERA)RIEE T
LA -

tss = Vrer * Css / 1SS = 0.8V * Cgg / 8uA (4)

SRR ;

Css = tss *8 UA 0.8V (5)

FFI0.022 YFEBEF=EE2.2 msecREFIEIENE - X 2RI BN
B/0VE -

o S 7 A B FEABI0.8VEY - SRR A TSRS - RS
A SRIEETTE - HESSSIMEEREIALIBVETHLE - 0.8VE
3 8VAIEE K E RSN E Bt pE TR - S EELT
IS BIT SSHIA 13200 pAREBER N it R T R S ER 5 88
s -

R AR

SAKBFHESR

e g

“PIEBVoCHI A R FEBEE (V) i A 404V)

Coi&EF

FrEBECoM BB RESEZIERA - B/RHBANTAEIR
RAIER THORNSREBIR05 * | g pp(BEH(19)5 21 E) - BRI
25 RESYNERIKEHEBMEESR)EBEFEERFEEN - A
SMIBB B/ NEL LSO - BEZR/NMEN10 pF - BERUR/NMELE
HEHTHR -

BWERAREBEAFEMEESRIEAEBSA - ¥H1AN-2024 -
TESRE X RN N E KRB ARG E T2 COoE :
Co2lstep*VE™L*Vin/ (4*Vo*(ViN—V0)*VouT-TrRaAN) (6)

SKAE

Co> 1A*0.8V*10uH 2V / (4*3.3V*(12V—3.3V)*33mV) = 250F (7)
LMZ12001EXTERAIF A HREA100 pF, 6.3V XoRAL LS - HH
fthiA HEB S FERZEE -

ZLMZ12001EXTHEREEZ—1N0.47 pFAZBHAIIZB T2 -
SERRRL AR - RIRIMNBIRZIE N A B A LUR/ N ASUR R -
ZMABBUERNFFEEIER - BARBHEFEBERATH
EEABRLRNER - MAZBATEFENOAR/) - &ZEBR
THEBMALURERE TSRS :

I(Cinrms)) =172 * 15 *N (D /1-D) (8)

FBPED =V /Vy

(TERSEE - HERBABEREAV =2 * VoY - Frrem=1E
5 FBURER) -

SRR D - BIERNSR/NAABRSZ10 yF XTREESSE
HEBEZPSTHABREN25% - BRNETRAEESNEE
FURERE - RIZIEHNE  FLBEEBNLCRBFRIEET
REAEBRHERT  AREHABRHIEHRIZAEE -
MRAF/ R BEREHENBALCREEREEAV) - TAT
EWHRRITE -

CinZlo*D*(1-D)/fsw.cem ™ AViy (9)

EWARN20V - FHA3.IVEAVBL% VT WZEST
200 mV, fgyy = 400 kHz °

Cin 1A * 3.3V/20V * (1- 3.3V/20V) / (400000 * 0.200 V) = 1.7 pF
RMFMALBEPRARBSNSEBHNHIRYNFEEEINEY
BEREEABEESRBSNATEES -

RonEBFEZEE

FLRUTHABESLERMBNAXNE - HILTRATIIGE -
fswicemy 2 Vo / (1.3 * 1010 * Roy)  (10)

EHETHOT -

Ron = Vo /(1.3 * 1010 * foyycemy)  (11)

RON 71 fewcom M EIR T COTHAE RSB A1 M A
PR - LMZ120017E iy 25 /Y S 38 AT Bl B FHR o\ FNHI A BB IRV R
E - WEHREROT

tony = (1.3*1010* Roy) / Viy  (12)

FEV W BTERT - top FIV 2 R0 Eh 3 2 48t — N BB T 2
R o FENRN N ES TN ABEHE AN SBEAT150 ns -
SBEENSRER T —MREIE - MIFAR A NEN150 ns - X
PRE T & LIEMER - ZINER T HEKRE

fsw@axtm = Vo ! (Vingm) * 150 nsec) (13)
MREH/NSBEINENL50 nsBIRG T BERELEME - A%
FEYEER - Ro MIIBEE ST -

Ron 2 Vingais) * 150 nsec / (1.3 * 10-10)  (14)
ERANARUTERIRNE/NTHRW)BENR/NME - BE;
EBEORE - B ARV e VRITAER TS -
ERCERHZ - 260ns R XAV ESREIEASZEL - £E
B A S22 LR 7 & BRI B A IR o (BB HF ) °
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FELESMELESHE

NABBERT - RERFLIFELESHEL(OCM) LIE - BEAH
BRATRFESR - RESFLUELESEN(CCM)IIE - £k
ELESEI(DCM) T - FRBHRIETORBREBRN ; EAEE

BREXENBERIER0Z - 15 - EBHBRAZTHE -
AREBERIRNHERENR - SFBSIMEERETRESZEN

T—RSEITE - SELESEX(CCM)MELL - EIFELESERN
(DCM) R R RERREEBEAHBREEA - B RV RZME
BHFRME - @O TESHARRL BT REBIFESESER

(DCM)REEIR R - FFELESRA(DCM) PR TR &M -

fswoem=Vo*(Vin-1)10pH*1.18*1020%16/(V N~V o) *Ron2 (15)
EESESEI(CCM T - ERNMFXBHNERREB/REERX
B ENEARIEES - MEAHERMAKRBEDL - FFRMAE
RIFENIRE - ELESEN(CCM) TIEMETHTHRITE -
MUF @S SEI(CCM)(EH)MIFESE SR (DCM I T
RFLER -

EEES(CCM)SIFIELES(DCM)BITER
Viy = 12V, Vg = 3.3V, Ig = 1A/0.25A

A A A TA
ANARANEVRNAE

VINTATY

i

(WD W R

30117312
HEIFELESER(DCM)IELESER(CCM)B RIS TR
e

Ioce=Vo*(Vin—Vo) / (210 uH*fswcemy*Vin) (16)
TENHEEDE SR RE G -

i

SEERET
Vi = 12V, Vo = 3.3V, I = 0.29A

* ]

30117314
RIRAA B RL910 pH - ZENSEEMEBERA ZBRIFHN
TR - BREMNEZSHEBRLOKBR(R)EE I T
R
ILR p-p=Vo*(Vin- Vo)/(10uH s *Vy) (17)
APV HNERARBABE - Bfy B1075EBEE -
Rigkt Ry =1, - WIHRE| R BENEE - T8 - BREL
ES(CCM) LIFR - I gNBEMINE -

INFEFN R AR AU E K

HTFViy =12V, Vo = 1.8V, Ig = 1A, Tavp@Am) = 85°C - B
TyuncTion = 125°CHIRITZESG - T I HI M= 2R
P

8ca< (Tymax — Tame@A) / PicLoss - 6ic (18)

BRI ME S ESNERIEEIBA 1.9 °C/W - QIR - fEA B
BEMNZ"— T P A8 CIN R FEB L EP ¢ ogs ° TELLRIAAZEA]
. ZIERN0.4W -

Bca< (125 —85) / 0.4W —1.9 = 98.1

FfEOCA = 98.1°C/W - HIRIBERFESMWEIR - TEBEESR
MAINIFRIER T - RBUTARELEERAIBASRHEEIN
ENEEEENAENREERER

EBEERETR_cm2 = 500°C x cm2/W / 8, (19)

ZRE  HREBIREHTEEAMSFE S ERNIEIRENES
TEMEER - BIRBEIREERRRNITIEEIRBIERE L - K
AT E36M0E E (254 pm) ~ BIFRA59F E (1.5 mm)IEFE
LREEMEMNEENEEXE - SEFEEEEIRIE R (PCB)
T AGIESFERR N FEBAN-2024 - BXERIGHHNES
=2 - SFJAN- 2020F1AN-2026 -
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VIN VOUT ’e}

i | I

le—f Mioh :

o i difdt oL
in1 221 i = Co1
: | GND :
i Loop 1 l [ Loop2 |
4.___ -

30117311
1. EFXEREERTEED -
MFIBHTIINAEXRE - EHREBRGENMITIRERES
HIdi/dtER R B ES - tRHMABEC)\FLMZ12001 7 BIEEE BT -
BAESddtEHNIFEE KRR OIS ER L S I~ ERE NS M
187 - FILTE 21 EEC,, SLMZ12001EXTEIVINF] GND B &R

BREEA - IF&/MESdi/dtXER - MNMPEEESASBETIL -

S MANBEBEREHEZEE— I BHINEFEHE - Ak
EEGNDRBIRE(EP) -

2. RABSE -

RIREBE - RE M AERE IR IO R B I 45 DURDE B2 23 4R ROGND
S5IH) - X BERAXERNAHBRAARINMLED - MRHE
Y BEMARIUESHRAZ BT HEREI R L ERESURERIN
% - EESIHAZIEP - Rk & ik ss -

3. EFBSIMINEL KERTIAERE -

RIREEPEREgT © Repp MBI REBE B Cee N SEIFBS M - HTFBSIMH
BE=ET - ALREBREIRROEEN - KERegt * ReggMCre
HITE LRI BB LMZ12001EXT R LUR/ N IRES -

4 MAREERELR OISR -
ZEQLUR DR mASE L FRERE - NMEERARE-A
THERE ENEEEE  ERROAE ETARMNBERBREL -
EEFMIEER  BEHELBEEE -

5. MERBEHATS -
FER—ARRAFREREMERBRIRERNS LA FEEEE
k- MRERBRIREZNBHE - BB REFIMAREEA
ERREEMUTHE - ATRIRENR - oERA—MR/NFERAL0
ZE (254 um) ~ [BIFF 59 E (1.5 mm)id6 x 65ETLA - AR
BEBAWBRERARMR - RE&EBEET125°C -

B A4 14

M B ELEREE

FB5IEBE 50.92VAESEBELLR - EFB5IMIBEBY
0.92V - MBNEFSE - ZFPEREIRALBERIF(OVP) - 1R
MABERA EASMEHAZERAED  FreExiilse - —B
i 2 ERY - SIRMOSFETIF# KT B 2T EIHRR - Lh4h - [E
PMOSFETHSBEEIEMBRTEEE -

BB R PR
BYEXARBERENELSIMOSFETHWERATIRAE - S
TWEEAEE - HSIKMOSFETXM - BBRERART RAE - PGND3|
BIFIAERRILZMOSFET - MR LB 1. 5AE2 R E) - =BIRPRE
EERESBFRIEEAT —RSE - AEZFBHASBKET0.8VAES
BRERBETLANA ZEAT—NAXEE - BEMOSFETSE
HEENEKER - SELHBRBIYL5A - BIHMOSFETIFX
W > BTHER Y KIAE - [RAEENFRRREE - BN =5
g BN — TP HERRR - BRREIBURT SRR
.

RMRIF

LMZ12001EXTE R BE AN BE EEAEE - RRIFE—TA
BERAOKHTER BRSO3 - BE165°C(HI BV E) N HIAE - FIRBEEAR
IHFEHARZS - MRS T - EMOSFETREXRMFERSV, NE -
HINCSSEAEX MR - RARIFINBERI T LLSZ R INI AR
TPEB - AERREREEET 145°C(EEHyst =20°C) - SS5IH]
BB - Vo PR EAHEALEDS TIERES -
EREABEHBTR - FAZESHABKN - JEFERETE

BE -

DL B RAS

BY - BLESRMONSEENERED)EBEIEDFSH17
MR EMOSFET)FHER - HXBRAZNEHELS RS
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i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 6-Feb-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LMZ12001EXTTZ/NOPB Active Production ~ TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -55to 125 LMZ12001
EXT

LMZ12001EXTTZ/NOPB.A Active Production ~ TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -55t0 125 LMZ12001
EXT

LMZ12001EXTTZE/NO.A Active Production ~ TO-PMOD (NDW) | 7 45| TUBE Yes SN Level-3-245C-168 HR -55t0 125 LMZ12001
EXT

LMZ12001EXTTZE/NOPB Active Production ~ TO-PMOD (NDW) | 7 45| TUBE Yes SN Level-3-245C-168 HR -55t0 125 LMZ12001
EXT

LMZ12001EXTTZX/NO.A Active Production ~ TO-PMOD (NDW) |7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -55t0 125 LMZ12001
EXT

LMZ12001EXTTZX/NOPB Active Production ~ TO-PMOD (NDW) | 7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -55t0 125 LMZ12001
EXT

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Addendum-Page 1
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13 TEXAS
INSTRUMENTS
www.ti.com 6-Feb-2026

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 4-Sep-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMZ12001EXTTZ/NOPB | TO- NDW 7 250 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
PMOD
LMZ12001EXTTZX/NOPB| TO- NDW 7 500 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
PMOD
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 4-Sep-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMZ12001EXTTZ/NOPB TO-PMOD NDW 7 250 356.0 356.0 45.0
LMZ12001EXTTZX/NOPB TO-PMOD NDW 7 500 356.0 356.0 45.0

Pack Materials-Page 2



/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 4-Sep-2025
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMZ12001EXTTZE/NO.A NDW TO-PMOD 7 45 502 17 6700 8.4
LMZ12001EXTTZE/NOPB NDW TO-PMOD 7 45 502 17 6700 8.4
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