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EHAR20V - B R3IVEAV 1% V8 - UIZEZT200 mv,

fsw = 400 kHz -

Cin2 1A * 3.3V/20V * (1— 3.3V/20V) / (400000 * 0.200 V) = 1.7uF
NAFIMA LB P RABSNTELERNOHIRY N B EEMNEWNS
EXeBAPRE(ESR) BREMABTEES -

RonEEPEIESE

TZRIT BB S LERFABHFKINE - AUOIRA TSR -
fswicemy=Vo / (1.3 71010 * Rey)  (10)

HETHRMT :

Ron 22 Vo / (1.3 1010 * fgyycomy ) (12)

RONFfgyy(com) 2EHF 2 IR T COTHEH 1R S B AT B AN X Y B IR
il - LMZ12001%E iy 220 SR AT IB] HEBFA R o\ F A BB RV /R
E - HEAROT

ton = (1.3* 10 10* Ry /V )y (12)

TEVNEEE - to TV ZBRRIEX R A E—MECUEEF
FEIRE  EEMIRNIEBERAEERANSBNEAT

150 ns - SEENBER T —MIRAEIZ - DR BN R
150 ns - XIRE 7 &S LIEME - ZMERTHEKE
fswmax) = Vo / (Vinmax) * 150 nsec) (13)
MRER/NSEINEA150nsHRETEERELENE - I
ZHRERER © RonHIFREETENT ¢

Ron 2 Vinax) * 150 nsec / (1.3 * 10-19) (1)
EHADHSRUHEBIRNENTHAUBEENS/MVE - BE;
BREBEIAE - 5o - hADIRBIV g grm ARFAEARLE -
ERGERHIZ - 260 nsISREXIMN BRMREIGRASZEL - £EF
I ZESKA 5 ZE LRI R PRI & #B R IR B ABIRoN(RIEHIFsy) °

SEELHESTIELESER
INAEERT - BERNLEEESESEN(DCM) L - BEER
HERKTIRRESS - BESFLUESESER(CCM)LE -
TEIFESESER(DCM)T - FXEIBTOLBE/HEBRN ; &
AZEEREXMNBEERAEROL - T8 - EERERAT
HAl8] - FRBEREBEROBREBEERIER - BFBSIHBEETRE
SEEN T —RSBEFE - SEEESEN(CCM)MELE - EIFE
SESEI(DCM) FHEMERBEBEAHERTIERK - BT
BNGREFREFEE - JD TIESRAXRRL - B RS
IFEEESER(DCM)N IR E - IEEEESEX(DCM) T
TEMERTEDNT .

Tswpom 2 Vo (Vin-1)10H*1.18*1020%15/(Viy Vo) Ron2 (15)
HESEESEN(CCM) T - EE M XRBHNERRIE/KEE
KU BANLAREEE - BEARBERMAREBESTEE - Fx
MERFRFENIRE - EEESEL(CCM) LIEMETH7THRRETE -
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PUR 2 ELESEIN(CCM) (LR MIFELESE(DCM)B TIER
LR -

EEES(CCM)SFELESBITEL

Viy = 12V, Vg = 3.3V, Ig = 1A/0.25A

NANANNNINN N
YNNIVNV VNN

Yy

500 mA/Div 2.00 ps/Div
| ] ] | ]

30114812
HWEIFESESEI(DCM)IESESEN(CCM)A RIS 2
T
locs 22 Vo*(Vin—Vo) / (210 pH*fswcemy*Vin) (16)
TEHNHRILER B RENRRE -

FSEERIET
Vin =12V, Vo = 3.3V, I = 0.29A

500 mA/Div 2.00 ps/Div
[ [

30114814
BERMAEIEBEEA10 uH - ZEANSEEMNESEEA ZBREFH
TR - BREMNEZSHEERICRER( )EE - | 00T
g4
ILr p-p=Vo* (Vin- Vo) (10uH s *V i) (17)
ARPVAEXEABE - Bfgy H105RHEE -
BRIZMEBT =1, - WIRE GEENEE - IR - BRES
ES(CCM) LIEE - | B ELANIE -

ThEEF B IR IRBURE K
TV =12V, Vo = 1.8V, g = 1A, Tapgmax) = 85°C * BTyuncrion
= 125°CHI B - TN AUEFISNEEIFRERRAE -

Bca< (Tamax — Tamemax)) / Pic-Loss - 63c (18)

RGN R BN R B EIARE 1.9 °C/W - IRITAY - fER" A
BERRZE"— T PAYBS CIN KRR S M EP . ogs ° TR AZEA
o ZER0.4AW

Bca< (125 — 85) / 0.4W —1.9 = 98.1

AEBCA =98.1°C/W - ENRIEBEMBEBVER - ERBESR
FIMNBRURRIER T - RBU T A RANGEERLIRSRERER
ENEEREENAENRILERER

EBERAREFT_cm?2 = 500°C x cm2/W / 6, (19)

ZRE - MRBERRZITEEAMSFE S ERNIBTERNES
TEFERENR - EIRIBERAARASR U IUEEIREREEL - K
AFHEEI6N10B E (254 pm) ~ EIFRA59ZE (1.5 mm)BIEFRGEL
RERTEMEZNHEEXE - SRR ER(PCB)Hh L
TOIE S FRERRR AFRAN-2024 - BRABUTHNEZER -
ZHAN- 2020F1AN-2026 -

PCHRfh4kiarE

ENREB IR AR ER-ERERBRITN—NEER ) - FER
WhmLHZREEMBETIL - Bt SEREL EVSBBEER - X

LEFEMER- BRI RB NP L BEAMEEE - REREER-

BERERGSAEERNES  SBIETANEARE - FHHL

ARBREBEUT LR ERARTAN -

In

LMZ12001 Vo
VIN VOUT ‘o]

/ f |

e— o, ’

o i difctt 1
in1 T | i 3 Co1

.

! GND |

i Loop 1 i { Loop2 |

. -,

30114811

1. EFXEFREE R EE/) -

MIHEBETMNAERE - EERIEBRAEN HMARERE
SRdiI/dtERFRBE - NRMABEC)\ FILMZ12001 7 BIEEE
it BASdEERNIEEE KRB ROKBIS TR L5 IM~ERE
KIS HRIRAS - E I TEZRIE_E5C,y, SLMZ1200189VINF] GND #
BEEREREN - XUSR/MESdIdXER - NMEEESWNES
T - B WAL BESEMSEESE— S TNEs
FH - AREEGNDRERRZEP) -

2. RAIE IS -

RIREBEE « WE W EEREIR 7T R 2 DU E 2 23 OGND
SIH - TR XERNABIRRAREME D - MR
BEAY B AROUESHATIBE T HAEREINE LB EIURE
BIME - EESIMARIEP - Ak 8 TR -
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3. EFBSIMINEL KERTIAERE -

RIREBMEREg * RegpMAIRE B CreMi5EAFBS M) - HTFBSIHIA
AR - BN EEEERROEE/N - KERegt ° ReggMCeei
LR ITBLMZ12001 EAELUR/NEFES -

4. MAREREELEROEER -

XEODUR D ERBmASBRL FRER - NENESALE - A
THRIERE EMBEEE - ERFRAR FERMMNEBEERIRESL -
XML  RERERBLEE -

5. MRBEHHAT S -

FER— AR REIREMERBRIREENS LA FEEERE
k - MRERIBRIREZNBHE - RBAEEIMAREEA
EARASEMATHE - ATHRIAREYR - IERA— I R/NFEEAL0
2R E (254 ym) ~ BIFFA59Z E (1.5 mm)Ai6 x 65FEALA - HBIRE
EBARNBRERARSR  REESEEET125°C -

LLPIIESE:

ME T B ELE R
FB5IMIEBE50.92VAEISEEELER - BFB5IMIEBEBIT0.92V
UENEIESE - XEREIRALBERIP(OVP) - INREALESR
ALEATRERHERARD - FEEXTISR - —BRREERE
SIHMOSFET 18 X T E 2T EBER - 59 - B MOSFET SR
BRI SBREER TR -

B it PR

BT XA N B N N EZ MOSFETRY B 1T BRI - Z541)
BEAER - HBIRMOSFETXM - EEREEFURT A% - PGNDSIMIF
MEREZMOSFET - IRILERRABT 1.5A(ELELE) - BRI RFILLER
BRHRIEFAT—RSE - RESFBHABKET0.8VEBRER
BT15ANT RFHAT—NAREH - BEMOSFETSEHE
EBRLERIT - REBREREBT1.5A - BIRMOSFETRI X7 - BT
KT XRME - BRAHBENFRIMREE - BN HFEL - "HE R
—TPMERRE - BRREIEAT SZEFAEE -

RIRIF

LMZ120014 0B EANBE ERAFEE - RFRIFE—DRE
KBS SEI - BIE165°C(HELEME )N #HADE - EIREHAKIN
FEIRES - ERXMPRET - EMOSFETRIFXRIMERV, N -
FSIMCSSEAX MNER - RRIFINBERB T LR HRINI AR
EEEBN - SE~BEREEET145°C(E B Hyst =20°C) - SS5IH
RN - Vo EFAFEALES TIFRA -
EREABHETR - FHIZESHWABEN - JEFERETE

B -

DL B RS

B ERLEESRMMONSE SN ERED)EBEIEDFSH17
MR AEEMOSFET)FHER - HXBRAZHEHELSERES
EDHSHEDMNREEMOSFET) - EETRSE - ZBEXA
IFELES(DCM)LIFE - NIRS 7T BEHAAIME -
FimE

LMZ12001F EBEHHATRERL - XRIPBEREENEFPA
FERZEFEERERNSEERHEBNRIEERPIFEEE -
AR RBEETE—HEANERUR -

Pl E D

OUTPUT 3.3V OUTPUT

VOLTAGE .
1.0 V/Div

[ 4
P

1
QUTPUT [
4+~-CURRENT:

1 ms/Div

30114825

www.national.com 14




iR RIEE A E B

U1
- e 1
1 1
1 1
1 1
1 1
! EP
POt LELL M 1 :
- ]
s A ! |
Enable VIN I !
LMZ12001TZ-ADJ
'_
4 [a)] 2 1.8Vo@ 1A
4 (¢]
SEEspe8 -
N O F|O]O|~
4.5V to 20V
$ RenT | CFF
< 324k —WN—— o—l I
RON 0.022 yF
324K 1.37k
o 7T\
' l
2 RENB — C|N2 CiNt Css | —— Rres ) F —L Co2
0.022 uF , B ‘[ T 100 pF
S 118k D1 10 pF 1 pF u 1.07k
30114807
SEFS fthat SFERN SRR HEBEHRES
U1 SIMPLE SWITCHER ® TO-PMOD-7 ZEER¥SH LMZ12001 TZ-ADJ
Cint 1 pF, 50V, X7R 1206 KPRIFES UMK316B7105KL-T
Cinz 10 pF, 50V, X7R 1210 KFAFEEL UMK325BJ106MM-T
Co1 1 pF, 50V, X7R 1206 APRIFER 'UMK316B7105KL-T
Co2 100 pF, 6.3V, X7R 1210 APHIFEER JMK325BJ10CR7MM-T
Regt 1.37kQ 0603 BALER%YT) CRCWO06031K37FKEA
Regp 1.07kQ 0603 B A CRCWO06031K07FKEA
Ron 32.4kQ 0603 B IR CRCWO060332K4FKEA
RenT 32.4kQ 0603 B IR CRCWO060332K4FKEA
Reng 11.8kQ 0603 B3R g CRCWO060311k8FKEA
Cer 22 nF, +10%, X7R, 16V 0603 TDK C1608X7R1H223K
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D1 5.1V SOD-23 — T
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

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 ©)
@ ©)
LMZ12001TZ-ADJ/NO.A Active Production ~ TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ
LMZ12001TZ-ADJ/NOPB Active Production ~ TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ
LMZ12001TZE-ADJ/NO.A Active Production ~ TO-PMOD (NDW) | 7 45| TUBE Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ
LMZ12001TZE-ADJ/NOPB Active Production ~ TO-PMOD (NDW) | 7 45| TUBE Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ
LMZ12001TZX-ADJ/NO.A Active Production ~ TO-PMOD (NDW) |7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ
LMZ12001TZX-ADJ/NOPB Active Production ~ TO-PMOD (NDW) | 7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -40 to 125 LMZ12001
TZ-ADJ

@ 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


https://www.ti.com/product/LMZ12001/part-details/LMZ12001TZ-ADJ/NOPB
https://www.ti.com/product/LMZ12001/part-details/LMZ12001TZE-ADJ/NOPB
https://www.ti.com/product/LMZ12001/part-details/LMZ12001TZX-ADJ/NOPB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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13 TEXAS
INSTRUMENTS
www.ti.com 11-Nov-2025

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.
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 4-Sep-2025

TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & 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

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed
[ & |
T T
AN
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)
LMZ12001TZ-ADJ/NOPB| TO- NDW 7 250 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
PMOD
LMZ12001TZX- TO- NDW 7 500 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
ADJ/NOPB PMOD

Pack Materials-Page 1



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)

LMZ12001TZ-ADJ/NOPB TO-PMOD NDW 7 250 356.0 356.0 45.0
LMZ12001TZX-ADJ/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)
LMZ12001TZE-ADJ/NO.A NDW TO-PMOD 7 45 502 17 6700 8.4
LMZ12001TZE-ADJ/NOPB NDW TO-PMOD 7 45 502 17 6700 8.4

Pack Materials-Page 3
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