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INSTRUMENTS LMZ23603
3A B AXAAHET 36V SIMPLE SWITCHER® EREZa1—/L
Easy to use 7 pin package ﬁﬁgio)ﬂ)ﬁ
B SR TUART LSO FEENE AR
B EN55022 Class B [Z#EHL (Note 5)
B DT (S EOIMTITE L CEIEATHE )
B KV VERE
B TUUREREE—R - U7 ELTEL, BRTERE
Top View Bottom View :/Zj—-AﬂﬁE
TO-PMOD 7 Pin Package Efficiency Viy = 12V Voyr = 5.0V
10.16 x 13.77 x 4.57 mm (0.4 x 0.542 x 0.18 in) 100 4
OJA = 12°CIW, eJc =1.9°C/W (Note 6) 90
RoHS Compliant 80 A
g 10 e g
ERAORE 5 © 3
bl
B R AAFHAES : 18W o o A" &
= P& @
B 5K JIER : 3A w30 § >l , &
B A GETHE 6V ~ 36V fg [ LF
W R 0.8V ~ 6V o LT 0
H =ash R 0.00.2.40.60.81.01.21.41.61.2.R. 2.2 8.8.0
B 55 R%DEhE OUTPUT CURRENT (A)
EANE S Thermal derating curve
W R AHIH Vijﬁ le =12V VOUT =5.0V,

W NV PCBLAT YR

JR KR AT (650kHzZ ~ 950kHz)

I T IAZ—R, "Novx T EREEA R —T VR
LT RRIp AR — T T« = A

ZENEWR. AJJUVLO, 1R 72 E DIFEENL DR
EATRIRFERE - — 40°C~+ 125°C
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LMZ23603

ER7 I r—avE
Vour Rear Rpgg ViyRange
LMZ23603 6Y 154k 237k  10..36V
5Y 562k 107k  9..38V
v 33V 332k 107k  7.36V
s g2 b |l om o
YiN £ 22982329 15V 100k 113k  6..36V
—_ 12V 107k 205k  6.36V
10V 162k 649k  6.36V
08V 0 8.06K  6..36V Vour @3A
—'T- RFBT
' 4 AN
Enable I_ See Table
— ——Css Rees — Co
T ZEN“F T 047 uF See Table T 220uF
ERER
7 |—=3 vourt
PN r1 6 == SSITRK
PGND/EP ! 15— F8
— > 14— AGND
Connect to AGND | ! 13 —3EN
it 22— SYNC
1/ vIN
Top View
7-Lead TO-PMOD
] R1FH
Order Number Package Type NSC Package Drawing Supplied As
LMZ23603TZ TO-PMOD-7 TZAOTA 45 Units in a Rail
LMZ23603TZE TO-PMOD-7 TZAO7A 250 Units on Tape and Reel
LMZ23603TZX TO-PMOD-7 TZAQ7A 500 Units on Tape and Reel
(w1
Ev&S | Ev& |SH

1 VIN  [ERAS : ABEERBHIX, 6V ~36V TF, Sur—2 - TRV TVZEENTODIDE, Wiy T
VY RBEOILEETT, ZOEVEFEH YR (PGND) ORIZBMOANEA S 2L TR ETT,

2 SYNC |[EHIAT) : PWM BhVEJE I Foz 450 JE 5 — A RIS 51203, J8 £ 650kHz ~ 950kHz @ CMOS
a vy« LoYVIREBIEZRUNLE T, FZIThReWGaIL, 790 NI T2 8RSV ET, 20
EYa—/LDOT7Y—7 PWM B HIE. 812kHz (typ) TT

3 EN |/ Rx—T N EREAR—T I« a3 —Z~D AN H, SiH BBV AL =2 R 1T 1.279V (typ) T,
EVa—NVEAR—T T DHE, 21uA DY —ARBRBNETT 774712720, BRIE FIREREAT VTR

4 AGND (7 wml - IR GlHlENIoT X TOBEDOEUE S, EP/PGND (It T2 L ERHVET,

5 FB TA4—RNy7  LF¥al—ay, @EEI N —F g S —ZICNES TSI TV ET,
L¥al—arORUHELIL, ZONEE L TIE 0.796V T, H1E AGND ORIIEERH S R A
gL, WMOEBEERELET,

6 SS/TRK |V Z7hA%—K/ ’Fw7 : 1.6ms DN 7 MAZ— R IEE T HITIE, IMTTY 7 A% —h - a7 58k
LET, FouF o 7 2470020d, BEE OB WEIRL — VTR S AMT T R L BB I L £,
[T 7V r—rary) 25RUTTESND,

2 www.tij.co.jp



EVEREA (o)

EL4

A

VOUT

HVBE : WA 2 72 bDH ), ZOE v LBy RO jas 7 o a R L £77,

EP/PGND

EP/PGND

BT/ SOR | BV 22— VNEBIRFIEOBLRAI/ T — - 7T RiEE, AGND/ B2 4 ([ZIZNE ST
FH A, BIEFIC S =V T D720 HLE T, /S —U8 T 4 ENCERE T DN
HVET,
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LMZ23603

R KT (Note 1)

ETF—EY—MNBFERA - REFHAORBEIRHESATOEEA.
EEY S ERNERERBRARORRESRII,

ESD fiit £ (Note 2) + 2kV

NI RRIZOWTIE, www.national.com O H/,
7 )V A & www.national.com/ms/MS/MS-SOLDERING.pdf %
SR TSN,

VIN ~ PGND — 0.3V ~ 40V

EN, SYNC ~ AGND [# — 03V ~55V FVEEHS (Note 1)

SS/TRK., FB ~ AGND [] — 0.3V ~25V

AGND (PGND it ) — 0.3V~ 03V VIN 6V ~ 36V
AR 150 °C EN, SYNC 0V ~ 5.0V
AR R 65 C~ 150 °C PR E RIR L HE P —40°C~+125°C
BERMEE

TR CRBENIIIVMEE Ty = 25 COHBAIRVET, KNFETRHINIIyMEZ— 40 C~+ 125 COBESHNRE
(Typ #FAIZ DTz TSN ET, R/ wBRUIyMET, 38R,
X Ty = 25 CTORBIEEN 2 ATA—HEERLET, Z2ELLORTUNO BHNIEZHVEE A, FRLORWRD, Viy = 12V,

Vout = 3.3V OF&MER#EAINET,

R, FTHEAEBIC Lo TIRAES N E T, REIE (typ)

Symbol Parameter Conditions ( N“:tlg 9 | NB’E 9 | Nl\gtaex 3 Units
SYSTEM PARAMETERS
Enable Control
Ven EN threshold trip point Vgy rising 1.10 1.279 1.458 \
VEN-HYS EN input hysteresis current Vey > 1.279V 21 pA
Soft-Start
lss SS source current Vgg =0V 40 50 60 pA
tss Internal soft-start interval 1.6 msec
Current Limit
leL Current limit threshold d.c. average 3.4 A
Internal Switching Oscillator
fose Free-running oscillator Sync input connected to ground. 711 812 914 kHz
frequency
Ty Synchronization range 650 950 kHz
ViL-sync Synchronization logic zero Relative to AGND 0.4 \Y
amplitude
VIH-sync Synchronization logic one Relative to AGND. 15 \
amplitude
Viiiie dic. Synchronization duty cycle 15 50 85 %
range
Disiax Maximum Duty Factor 83 %
Regulation and Over-Voltage Comparator
Ve In-regulation feedback voltage |Vgg >+ 0.8V 0.776 0.796 0.816 \Y
T,=-40°C to 125°C
lo=3A
VEg.ov Feedback over-voltage 0.86 \'
protection threshold
leg Feedback input bias current 5 nA
lo Non Switching Input Current Vig=0.86V 2.6 mA
Isp Shut Down Quiescent Current [ Vg =0V 70 pA
Thermal Characteristics
Tsp Thermal Shutdown Rising 165 °C
Tsp.HysT Thermal shutdown hysteresis | Falling 15 °C
4 www.tij.co.jp



BEREE (-ox)

EHEFR TR SNIZIIYMEE Ty = 25 COLAITROET, RNFTRMSNIIyMEIZ— 40 CT~+ 125 COBAERIRE
(Ty POz CHASHET, Ho/h/ BARIIoMEE., BBR, %t ETFHAMBIC ks TS E T, AFRE (typ)
1% Ty = 25 CTORBIERERN R STA—L AR LETR, ELLTORTUSNO BIIZHVET A, FFEORWERY, Viy = 12V,
Vout = 3.3V OFMEPEHHINET,

- Min Typ Max .
Symbol Parameter Conditions (Note 3) | (Note 4) | (Note 3) Units
0 Junction to Ambient(Note 6) 4 layer Evaluation Printed Circuit Board, 19.3 °C/W
60 vias, No air flow
2 layer JEDEC Printed Circuit Board, No 21.5 °C/W
air flow
0,c Junction to Case No air flow 1.9 °C/W
PERFORMANCE PARAMETERS(Note 7)
AVg Output voltage ripple Cout = 220uF w/ 7 milliohm ESR + 9 mV pp
100uF X7R + 2 x 0.047uF BW@ 20 MHz
AV/AV Line regulation Vin =12V to 36V, Io= 0.001A +0.02 %
AVe/loyr Load regulation Vin=12V, I5=0.001A to 3A 1 mV/A
n Peak efficiency Vin=12VV5=383VIig=1A 86 %
n Full load efficiency Vin=12VV5=383VIy=3A 85 %
n Peak efficiency Vin=24V V5=3838VIy=2A 80 %
n Full load efficiency Vin=24V V5=3.3VIy=3A 78 %
Note 1:  #f R IERELIE, T/ A AITHIER R AT D REIEDHDVIY MEEZWWET, BIEERKILT A ADERET D4/ AR TOET, fRIESD
HARFBLOT ARELCOWTIE, [ERNRHE) 23R TKEEN,
Note 2: A{KEF/LiL, 100pF O F o HBEIHEDT 1.5kQ 2/ L T EANTHESEEY, T AN LI JESD-22-114 ([>T E T,
Note 3: 25 ‘CHRED Min/Max %Yy MiEIE 100% 7 ARSIVET, SIREHRPACTOUIy MEIX, #FIISEEE (SQC) R TRO LN IET — 4%
ML THESNET, ShbOUIYMEE, Fiad b BIau & o2 —ORE L~ L (AOQL) OFFEIfE S ET,
Note 4:  {UFEAHE (typ) 11 25 CTHOLNDEBIEEN LB HAERLET,
Note 5:  EN 55022:2006, +A1:2007, FCC Part 15 Subpart B:2007. 7 AR ER LR DT SAADLATUMIDOWTIEL, AN-2125 22U TLIES,
Vin = 24V, Vo = 3.3V, Io = 3A
Note 6:  OJA L, 3A LA (SME) L2 AVA(NE ) OFIFE. 60 D 12mil —=/L - BT ZERFRL, IWIHEEINILY, 35/ F X 35440F0
4 J& PCB THIE, PCBLATURNZZILTIIZEN,
Note 7:  Table 1 ® BOM ZZHRL T/Z&0,
www.tij.co.jp 5
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LMZ23603

RRETIERE R

B ORWIRVRO SN EASNEY, Vin =12V, Cin=2 X 10uF + 1 uFXTR ©73v7, Cq = 220 u F fEARY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT

WAHDT, HAV T Lidb T EL s> T0ET,

EFFICIENCY (%)

EFFICIENCY (%)

Efficiency 6.0V output @ 25°C ambient
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DISSIPATION (W)

DISSIPATION (W)

[77Vr—ar] 22RLUTTZEN,

Dissipation 6.0V output @ 25°C ambient

4
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0 1 2

w

OUTPUT CURRENT (A)

Dissipation 5.0V output @ 25°C ambient
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EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)

KRB\ HERERE (~ox)
B ORWIRVRO SN EASNEY, Vin =12V, Cin=2 X 10uF + 1 uFXTR 73v7, Cq = 220 u F fEARY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT
WHOT, WAV T ARDTINCEL R TOET,

Efficiency 3.3V output @ 25°C ambient
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Efficiency 2.5V output @ 25°C ambient
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Efficiency 1.8V output @ 25°C ambient
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|
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OUTPUT CURRENT (A)

DISSIPATION (W)

DISSIPATION (W)

DISSIPATION (W)

[77Vr—ar] 22RLUTTZEN,

Dissipation 3.3V output @ 25°C ambient
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OUTPUT CURRENT (A)

Dissipation 2.5V output @ 25°C ambient
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OUTPUT CURRENT (A)

Dissipation 1.8V output @ 25°C ambient
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LMZ23603

RRHTHERERE (- ox)

Bl W IRBOROEEAEASNET, Viy =12V, Cin=2 X 10uF + 1 uFXTR ®F3v7, Cq = 220 u F HifRY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT

WAHDT, HAV T Lidb T EL s> T0ET,

EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)

Efficiency 1.5V output @ 25°C ambient
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Efficiency 1.2V output @ 25°C ambient
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Efficiency 1.0V output @ 25°C ambient
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[77Vr—ar] 22RLUTTZEN,

Dissipation 1.5V output @ 25°C ambient
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Dissipation 1.2V output @ 25°C ambient
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Dissipation 1.0V output @ 25°C ambient
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OUTPUT CURRENT (A)
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KRB\ HERERE (~ox)
B ORWIRVRO SN EASNEY, Vin =12V, Cin=2 X 10uF + 1 uFXTR 73v7, Cq = 220 u F fEARY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT
WHOT, WAV T ARDTINCEL R TOET,

Efficiency 0.8V output @ 25°C ambient
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Efficiency 6.0V output @ 85°C
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[77Vr—ar] 22RLUTTZEN,

Dissipation 0.8V output @ 25°C ambient
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Dissipation 6.0V output @ 85°C ambient
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LMZ23603

RRHTHERERE (- ox)

B ORWIRVRO SN EASNEY, Vin =12V, Cin=2 X 10uF + 1 uFXTR 73v7, Cq = 220 u F fEARY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT

WAHDT, HAV T Lidb T EL s> T0ET,

Efficiency 3.3V output @ 85°C ambient

[77Vr—ar] 22RLUTTZEN,

Dissipation 3.3V output @ 85°C ambient

90 4 gg vin
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Efficiency 1.8V output @ 85°C ambient Dissipation 1.8V output @ 85°C ambient
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w 1 | <
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° i
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0 1 2 3 0 1 2 3
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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RERAITIEREEE (~ox)
B ORWIRVRO SN EASNEY, Vin =12V, Cin=2 X 10uF + 1 uFXTR 73v7, Cq = 220 u F fEARY~—+
10uF ©73v2, JJBIE Tambient = 25 ‘CTY, * MW ROMEE N O/ I77TlE, BAMTHAIZNL « A%y T RECT
WAHDT, HAV T RO TNEL > TWET, 77V r—rar) 22RBLTKERN,
Efficiency 1.5V output @ 85°C ambient Dissipation 1.5V output @ 85°C ambient
NV '
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/// 3 |2 72 Vin
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OUTPUT CURRENT (A) QUTPUT CURRENT (A)
Efficiency 1.2V output @ 85°C ambient Dissipation 1.2V output @ 85°C ambient
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LMZ23603

RRHTHERERE (- ox)

Bl W IRBOROEEAEASNET, Viy =12V, Cin=2 X 10uF + 1 uFXTR ®F3v7, Cq = 220 u F HifRY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT
WBDT, AV AR TINICEL R TOET,

Efficiency 0.8V output @ 85°C ambient
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Thermal derating Vi = 12V, Vg1 = 5.0V
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AMBIENT TEMPERATURE (°C)

MAXIMUM OUTPUT CURRENT (A) DISSIPATION (W)
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Dissipation 0.8V output @ 85°C ambient
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[77Vr—ar] 22RLUTTZEN,
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Thermal derating Vi = 12V, Vgyt = 3.3V
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NORMALLIZED OUTPUT VOLTAGE (VIV

RRHTHERERE (- ox)

Bl W IRBOROEEAEASNET, Viy =12V, Cin=2 X 10uF + 1 uFXTR ®F3v7, Cq = 220 u F HifRY~—+
10uF ¥F3v7, HIFIE Tambient = 25 ‘CTH, * BV BEE DI T7 T, BAFMTHAZL « 207 DRAELT
WBDT, AV AR TINICEL R TOET,

Normalized Line and load regulation Vo1 = 3.3V

Normalized

N

o

o
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1
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o
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©
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.
©
©
oo
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o
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2 3

OUTPUT CURRENT (A)

Output ripple from evaluation board
12V, 3.3V @ 3A BW =250 MHz

10 mV/Div
n |

P

© 500 ns/Div
|

i el L

Short circuit current

77V r—ar | 22U TIZEN,

Output ripple from evaluation board
12V 3.3Vg @ 3A, BW =20 MHz

Ba ammn IRARAREEEES o T

. 500 ns/Div. |

{10 mV/Div
| . 1

Transient response from evaluation board
12V, 3.3V0.5 to 3A Step

V——

gsoo ps/Div

100 mV/Div

9
]
; r
z s ‘
= Output Current
zZ 5
[
£ 4
)
o 3
2 |
1 Input Current
Nt | |
0 1 I
0 4 8 12 16 20 24 28 32 36
INPUT VOLTAGE (V)
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LMZ23603

JoyIE
Fm - — - - -~ mm T m e m e ———————— F————————--- 1
| ] |
| ! Vin !
1 Linear ] —
| Regulator H | ) B J_
2M
: — I : : Cin
EN I\ ) cBsT | CINint I I
I::: T T 1
SYNC > |E ) | =
Il =2 “ ! !
) SSITRK 3‘;‘\’/\/ kl\l;llz : 33uH Vo)
L css T 0796 VREF i
f RFBT_L ! ' ]
> = | ) | Co
| I:::IFB | > 1 E ) 1 I
| Comp : : L
RFBB : | _I : :
0 EP/ 1T 1
) AGND:[& Regulator IC PGNDQ | _Internal Passives |
BE AF—T VAN ERBREEOEFICL THLE, NEHRPLIC

LMZ23603 SIMPLE SWITCHER® EFEY 2 — /LT, ik 3A
DB 2 BRE) AT REZ2 L W EERI DC/DC Y Y 22— 3T
3. LMZ23603 (%, B A E T BRI N =
WZFEESH, FEEFIIEBIC I TR TEE
DS

LMZ23603 X, 6V ~ 36V O#FHD A JIEJEL —/WITKHEL,
AKX 0.8V E TR RER BB E O I BIEE ML ET,
LMZ23603 (%, 2 DAL 3 SD4NE =y T Y2 T
BV a—a B RKBTEET, LMZ23603 (X, —~/L -
v T BEFREIR AT UVLO (T2 —R LT — -
2y T UN), R EEARE, RGO, OIFETHIR,
TUNRAT A « AZ—RT T2 O¥RERR 272, BN E
SERIEIRFREC, FHIAIICEY, 650kHz ~ 950kHz DA
AT o7 E S R LA ATRE T,

LMZ23603 7 U4 —av D&Et A Tv T

LMZ23603 %, WEBENCH® TrReExIGL, [HEETO=R
R, OBEE, BN 2l — a7l OMRER LT
WET, o, BREFORZ—b - BAL R LRI ATREZREE AR
R—RLFE - R—FBRESTOET, LMZ23603 77
= ar B FEETHRITHHE. LTOFIETITVET,

T _TOfEIX, Figure 4 DRFEWRT 7V r—ar el
LC7EEN,

 AR—TNVGERUCEY, R/ANEME Vi 2RI S
R LRI ORIRICED . Vo 270l T0T5

+ Co ZRINT 2

«Ciy ZRIRT D

cEVa— VOB BN ERDD

o BB (2 E DUV C PCB DL AT U REATRD

AR—TILSE. Rente Rens. Reny PR

ZOEY2—LOWETIE, Vi A R—7LORIZ2MQ D
TNT TN ERSNLTWET, SRERTVF—FRL
T— - ay TN (UVLO) BARERT 7 Vr—ar O,

FoTEV 2= A RNFEHEAR—T VR0 ET, Z0kH7p
. PHEE UVLO 1359 4.3V THRAELET,

ER OB 2l 2 727 7V r—arTld, A 3x—7 /LT
O vy« )= AR EEER CEET, BV —T v T DY
& BIRBAYFA2L T, LMZ23603 D HL— K05z 7
T ATV DL — IV~ E R AR L E T,

AF—=T ML, EREED 1279V ALy alREfFh, ady
IEREEHEAILID, Viy DI EWEIEE L EIE
ORAENATHETT, T2, A3 —T L - EURAL v a/LRE
JEERDEANTILD 21 u A (typ) A7 BV MNERIZE-T, &
ATV ABRETEET, Figure | SR TTEIN,

ZOAR—T NG EMRER A58, ATBEEME T LI
WCEEE T (AT —T L TEET, ZNIZEY, RE ATHE
UVLO DRgREZEBLE T, 2 >OEHuid, U FDIzEES
WCGERTOMLENRHDET,

Rent/ Rens = (Vinuvio/ 1.279V) — 1 (1)
LMZ23603 ORFEWRT TV r—ar TiX, Rpyg I
12.7k Q. Rpnp 121 42.2kQ ZFEML, 546V O UVLO %%
WLET, APEEN IV ICEFETHE, SERBEOFHT
HDHAF—T I - B 833V IZEL, JIUFIAF—T L - B
COHELEHI FRAE 5.5V & EEIZ RICERE LTI EE A,
ZOFREDI=0IT, TS50V V) — - 7T T EBINTS
L. THVr—varid 6V ~ 36V OEERIH A2 R c&
FT, HRAR—TNVANEBELBRTLILNE—F b T
TV —vaNlEoTH ISR TWAEAE, Y=ot — -7
TIIMEHVEE A,

Rpng (LY, AR—T VEELATIVRAZBINTEET,
Rpng PEZEERIZLUTREDADEIEL T, Renr & Rpng PfE
IR HZELRE T,
B A ALy AV RIER TR CEE T,

Ve (rising) = 1.279 (1 + (Rent!l 2 meg) / Reng)
B FAYAL T a/UR - LA ERGTRRE TEE T,

Ve (falling) = Vgy (rising) — 21 1 A (Rentll 2 meg | Renta
+ Renn)

14

www.tij.co.jp




LMZ23603 7 U4 —av Di&Et A Tv T

(DO%)
Enable input detail
INTVCG (5V)
I_V_I
1
SRENT 2
$42.2
RENH
b——AM—— ENABLE |+
1000 RUN
< RENB
5.1V < 127K
Figure 1
HABEDER

HABEL, Vo &7 TV FHIZE S 2 D04 ST
I TREVES, EOT A% FB ANNTHERLET,

H BRSNS /3 B R & Rppp (VL F OISR E
LET,

VO = 0.796V X (1 + RFBT/RFBB) (2)

A 5L, MBEARHEEICKT DM EEHO i,
LURIZ220 £,

RFBT/ RFBB = (VO / 0796V) —1
THHOIBULIEE
THUEPRHVET,
Vo = 0.8V O, FB BV ZHAICHEKE ARETHY. Regp
% 8.06k Q TR EL TH I A& i/ M TEET,

Rppr & Rpgg PIEO—BERKIT, 2 X—VOMMET 7V r—a
VRN E N TTOET,

(3)
1.0kQ ~ 10.0kQ OFiPHA S Z R

YIRRA—| » AV TUYDOREIR

FasTNAREIRY T RAL — ML), L ¥ 2L —HT, A F—
TND%, LEREBOTERA L FETH-DE R 52
., ANEFEPOORNEREARILL, HOEIELS EAY
R IR L ET,

T NTD UVLO S:fhZiilii=Lizth, Z— A BHoHNEo
1.6ms Y7 hAZ —KEIEE N SS/TRK B Zipo<Y & FHIET,
WHERY 7 hAZ — e EATLET, Z— A VMDY 1.6ms T
NI A . Css AT U HIRBIHEDOFTETHEVET A, I
AV TFUYEIOEVGEMNT 5L, VT MAY— N EIERE T
E7,

V7 AL — MR A CHA TEET,
tsg = Vger X Cgg/lss = 0.796V x Cgg/50uA (4)
ZoXiE, LTI caxET,
Cgg = tgg X 50 A/ 0.796V (5)

022uF Oavrs oY eI HE 7 A —MNERA 3.5ms
(typ) &2V, 047 uF OarF oY 2ERT5E 7.5ms (typ) &
7e0ET, 047 pF HHELEOIMfE ¢4,

VITRRE—RASN 0.796V BABZ 5L, HABEENREMIC
L¥ ol —hEi, 50 u ADEFMNIET 77 4 7 IRBEITAD FT,
LTI 7506, WEERY 271280, SS A%
FUURICREL, Y7 hAZ —h-ar T o nley hESnET,

e AR—TIWANPIETFLTND

AR OIS 2 A7
*« W Vee UVLO ( AJELE Vi 23 4.3V)

rovx T ERSEA T3y

Nk THERRERIR T 5L, BV a—VEAL—T EIREL
T—REEL —/L GAEFIL 3.3V DVAT L« L—)L ) [THEE
TEETHY, ZOBE. AL—7 « TV a—LOHHEEIT~
AL DHABEIOBERNLERHYET, WA HEYTHh
X, AL—7 « L=~ AHZ « L—)LL[RIBRICA TR DD
T, BIE ARV — NV OBEEE DI CEET (REME
T0.15V Kiiii ) FToF 7B ERIBEOfEIL, S0uA DR
ERFETIRDIFEZE e/ MRIZI 2 BN A IR U AT duiE 72
DERA, 1FEAEDEE . NyX 7 RO ERIE, H
TEERESEOREELLLET, MyF s/ - E—RT
WENCENESBAICIE, AL—T « L—/LDY T hAZ — R
BAS L=V JOBELKTHMERHVET, ZiuL, Cgg
LT E Rygp (CBEEHZ HZLIZE> TR BT854
T, Mo THEBRII~ AZBIRD /U — A4 WD I
R—hENBHDOT, SS/TRK 2% 0.8V & ElIDE, Y TRAZ—b
DT LA =T VEN, S0uA DINEREFIRNA 71220 ET,

Tracking option input detail

3.3V Master 2.5Vout
Int VCC
50 pA
Ritkt Rfbt
226 2.26k
SSITRK [ FB
Rtkb Ribb
107 1.07k
Figure 2

Co MDiER

WER Co A T o EREIT, BV a— L NICEER T
Fth, TT— - TUTONEMEOMEIZESLE, Diedey
2004 F B3SLEECTY, Uo7 Vi MRIZHIZ A%, K ESR
BB, ARERER ERSHRR) e —Dar T UY - F
AT HEWRLET, HI1mrT % Cold, YV 2— LD T
WH R L= o 7o TR cEET, Hharsy
B DU —ANr— 2D F/N) T NVETERIL, X (14) TE)
% 0.5 X I g pp B RT TRV ERF A, EHIZ, 2T
HEEMTDE, ESR B3R AUZH 1) 7 L MK
SNFET, V—TIEEORGEL, P — 7 EEOERICHEAL
HET, REMLRTZVr—rar KETHHAR—RIZE, 20X
IR B HINDS Rpga WEENTOVET, JhUL, KT
REIRVET,

R AMERINSH LT 7V r—rar OgaE, LLFoRIC
X, AFBEEMTO Co DEYIRT7 7 —AR « NARFEGLY
ZHHRLET . Vot (. 3.3VHAIEEEC100mV 2720 F5,

Co Z lo-tran / (Vo-Tran — ESR X lo_1ran) % (Fsw / V0))(6)
ik

Co = 2.5A/((0.1V — .007 x 2.5A) x (800000Hz / 3.3V))
=125uF (7)

200 u F Ok A BT 2 E VA 2 R D120 1T 5
SET,
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LMZ23603

LMZ23603 7 U4 —av Di&Et A Tv T
(Do)

HELR 2 har oo AaE&bhEiE, 220uF, 7mQ ESR
DR ARY~— » a5 L 100uF, 6.3V D X5R I3 -
L F YRS LI DT, ZOMASDEIL, —5
DT TVr—arOEf%E ERIAEN T IEREE R L £,
INIDETIy 7 « arF o2V OB 5E, EEK
EMI Z 4l c&Ed,

CIN a)igﬁ
LMZ23603 EV2—illE, INEEOASIEIIvY - arF
VY BNBESNTCWET, 77— ar O ANy T IVERR
AR THITIL, BV 2— WA TIBINDO A a7 o323
g, WHEEEL-EEOa T E Aoy T oL
THEATEET, ZOANarTFT oL, BEV2—L03<I
IZELETHIMERHVET, ANarT oY o@RiLEs.
T ULV AT VERBEM AT LTV
F1, ANy T NVERERIIKATHETEET,
I(ClN(RMS)) =1/2 x |0 X SQRT (D/1 —D)
D = Vo /Viy TF%
( HEESLLTOVY S VEBROT— AN —R T, EVa2—/L
IZ7VARTERPMERSIL, Viy = 2 X Vo DIFEITFAEL
F9, )
HELED I/ NS 2T i, 220F XTR ( F721% X5R) &F
VI T, TV —ar DR REAANTEEIVED7Eb
25%LL EEWEEERELET, T, BINLizav T30
BIELREOT AL —T 4 IO ERETHI LML ET,
vIIv7 - A F oY DY T IVERER DT Y OT —
B —NIEREHENTWRWES ., ZORTA—FEa 5 4
DA—=H—IZENEDEDLLENRHNET,
AT RHET, By = I AN T AVEIE (A Vi)
DI/ MEEHERFTAMERHDLHE, UL TFOXREMHALET,
CnZloxDx(1—D)/fsweem X AViN  (9)

12V AD1535 33V A DT 7V r—3a T AV 5 Vg D
1% ThHoYa. 120mV ITHASL, fgyw = 812kHz T,

Ciy = 3A x 3.3V/12V x (1 — 3.3V/12V) /(812000 x
0.240V) = 22.3uF

5, AR BIAVDANNBEEFEAL X IHALLD
HIRZWESEDH7DIC, KD ESR DRIV LY « a5
Y RMBEN DB ERHVET, LMZ23603 OEHRT 7Y
=g MEFHIAR —RIZIZ. ZOMREAZ BIELT- 1504 F
50V DT AR - arTFUrYRnEEFnTWET, Zoarsrgn
RERG AL B HFELET,

HEEBHER—FOREH

EVa— VOWEBNEHETLEIL, 7TV r—var Ok
RADEEEFEHITEREFERALET, Z<O— 17 H
VESAED R E MR E L TIRIEEN TWBD T, — AT T
TV =22 AL DWW THHINIC L THEEHEET, T3To
HEHIR W T, BAMIREZRKERD 125 CLLTFICHER:
THULEPRHVET,

VIN = 24\/\ VO = 33\/\ IO = 3A\ TAMB(MAX) = 85 OC@
LB OBE . BV 2— TR, — 205 JE A~ B
LB LL T OERE CHOLERHIET,

8 ca < (Tymax — Ta-max) / Pic.Loss — 8uc  (10)
B — A~OBRPUIFEHEM 1.9 °C /W (typ) T
[T MERERRME | IR LTZ 85 C TN & /) i a8
LC, &ithoTr 7V r—raro PicLoss ERELVET, Z
DOT 7 Vr—aTiE 3W TY,

@®)

Bcop = (125 —85)/3W — 1.9 = 11.4 (11)

0 ca = 114 ZFEBLT DL, PCB R LSBT DL EN
HVET, ZERMEABD RG-S, ETORBEN 20z O
FCHBI NI — R ORLBEREROIELWREDIZ, LIF
DEBYTT,

Board_Area_cm? = 500°C x cm?W/ 8¢cp  (12)

L7235, Z® PCB & Tid, L FETHN 4 5 cm @
20z $AFENLELRDET, PCB HfEE—bh - L o713, B
NRyRIHERET2MERHVET, MHE T, EESRESSET
TISRIEER 55 %4555 10mil (254 um) DY —=/L « ETHA
N =7 39mil (1.0mm) T 60 #S%ETY, SIMPLE
SWITCHER® EJf £ 2 — /LA OB L= 8 PCB LA T
ThOFNZOVNTIL, AN-2085, AN-2125, AN-2020, AN-
2026 ML TIZEY,

TIERLATINDH RS>

TV RERDL AT I MIDC/DCaL /N—X DR FH O EIE/LRES
DD TOET, EFAETCTIIRW T Y N R AT
B, EML, 9T R « ROV, BEOEBERTREICK
D, DC/DC /X=X DOHREL DRI OB EIC B 5 2
F4, R K TIZ. DC/DC I R—FICRIERE SR
ASEn, HIEEL 2 EEMETLET, LT ORI
FHA—LTHE, TEEIZR TV R B AT o T &,

Vin

Vo
VN vouT o

;' ¢ ‘:

la— | Hign i

e i diict Pl
N —— [ — CO1
: | GND |
i Loop 1 * 1 Loop2 |
- — .
Figure 3

1. RAYFUTBRIN—TOEBEER/NIRICINAES,

EMUKIROBL 805, TV NEROL AT U RERI Z1THHA
LoMITRT X51T High di/dt Of A TEXA213ET 5L
BUHEERVES, AH3F 4 (Cinl) & LMZ23603 7> HEE
LCHEE T 5L, EmEi/L—72% High di/dt OERIYICERD
P HACVCERE  ARXPREELET, LIB-oT, O
% 1LMZ23603 @ VIN & PGND & Hi/ X RIZ AT EZR PRV UL ST
TEUELE T, 297 5& High di/dt OEiFE S e/ MES L, EMI
MEWSNET, £oo AN/ WharTorborIyes v
7 (HEHh ) 1X. PGND #& /v (EP) (e 32— AL 72
& EBIZEDVERHVET,

2. 959 RIE 1 mELFET,

TA—RRy7 (i), Y TIAZ—b, AF—TVEKFEFD
TSI R, TN AD AGND B AT 4B B
DET, THUTEY, Ay TFEREITARMBRNT Fal -
I RERMCIRIA L Z LA £, VIR AT
FE U BLE S TN e ARTRIBERE RS20,
HAIBE) Y T NV OIRD NSRBI -T2 LET, Fiz,
4 (AGND) 75 EP/PGND ~ | 5L CO/ I REERZITVVE
7

3. FBEVADERIEIFREICLET,

M5 DIFEST Regp & Rppp (%, FB B O#<ICEE L F
9, FB /—RIIEmA L —F L A THHT0, SFEERSy OHERE
ﬂi'@é"Z)fiU/J\é<biTO RFBT & RFBB @}\I/“_‘Xﬂji\ //I)f%i’
50 ATREME 2 B/ NRICHN 2 728 . LMZ23603 A{ADHEfEL T
Bl E9,
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LMZ23603 7 U4 —av Di&Et A Tv T
(Do)

4. AHBANREREX,. TEBLITEILET,

I R—=Z AR TOBERE T2, DRz
512 TY, AWM OB EREL T, Ta—
KRRy BEERT 57200 EAORME AR ETESEE
T, ZOEFRCEVEER TEMIEL, kR EELHE
HTxEd,

5. FINARADE—, U HEBIITVET,

TSy RETVNEROEE DT TUUR « T — TG
THE—h U THOETESERITET, ZEEROLA
X, Zb0Y—=u - BT EREBICERL T, THELY
AR ES AT ODT IR « FL— LT T
T, ==L« ET DAL= 7 MEZ 59mil (1.5mm) &L
T8/ 10mil (254w m) DET % 6 X 10 FIFET DL, i
DFREREPBSNET, bE—h « LU ZITITFTD R EEE S O
BTl ., AR 125 CRBICHR- TSN,

ZDihDHRE

RIHAA A

PWM AAvF L7 EHIE, SMNBE S — AR c&E
T, [FAHIEEZE R LW EE81E. TOANETITURICH
BB T2, 1.5kQ LT OEBZ N LTIV RICERL
FT, FFAESIV TSR HIE A% 650kHz ~ 950kHz T
T, RFEHRANAL 2/ VROBERL LT 1.4V T, A
Ny I BAL v aV R 2 fFICA—/S—R I 7 F 5B AR
T diikEL T, 3.3V aPlurnb 1.5kQ T 7 - V—RIK
PraN U CEENRE T2 HERLET, Ty 1) ik
BEEICEHIINT 5L 0Hz © PWM EIE BTN L, £V a—b
DAL F L T atE Ik LET,

HAF——RILT—S 135 (OVP)

FB DFEBJEN 0.86V DNERA—N—R LT —U i HHEEEHE
2BE, TT— - TUTOHNNBTITORITT VT TS,
Vo MEFLET,

ERHIR

LMZ23603 i, v—H%AK (LS) oA AR (HS) OE iR
FIFIZ L > TRRFESIVTWET, LS ERHIFROM L, LS [F
] MOSFET OERZEML T, A7 FIciThhEd, #
e ay /X EZ L TIZEW, AP AK MOSFET 2347
Teolyh, AV X BB ATEE->T PGND B ENES
[F# MOSFET (2 Ed, OB LS EFHIRL ~1%
BRBHE, BREIRIL L —ZRRDAA v F 7 8 M DB
AT L ET, BIRSHIRLL FICIK F32E T, Ay T
VI e A EER RSN E T, Fo, REWNRERRDS T
\ORLIZEDT, #IFRENS DC MO ERITT 2—T 1 - A7
NVEREIKAFLET, HS EIRHIBRCIX, HS MOSFET D&
MAERSET, HS BiRHIRARHINZHE, HS
MOSFET DHEIZS vy b A T7&L, IROPATLETT v b
A7 IR FEE T, HS BRFHIREZEXLE, Vo BETLE
9, LS EIRHIRAE B X -5 A OREHRIESE AN EL T,
fow DSEEERRE D 12 12 LET,

BEMRE

LMZ23603 O#EATIREIL, I KEHEZEZ TTR0ETA,
BEEEIL, NESOY—=/b « Dy MU UEIKICE > THE
T&NET, ZoOEKIL, 165 C (typ) TEIHEL, T\ A 2%
KB AL ASARRBIZLET, ZOIRBETIX, F MOSFET
DA TDEELRD, Vo BMEFL, &I Cgq T HY
TUVR~ESNET, BEREICLY, T AREST
WA, BB ENRAETLOEIELEY, HEAE
TR 150 °C (BEHERREAT U ANET 15 °C ) RIS T35
LSS BUMBRBSIL. Vo PELNI AL, @EEMER
HEShET,

B AN BETRRKE N BHRPSBLERT TV r—ard
BADOEONRESRILTIE, BNMOTAL—T 42 7 DBNEELR
DEAENRHVET,

FVILTR - RE—+ 7T

LMZ23603 1%, HANRTUNRALT ASNIREENSE L AL —
NPT LET, ZOXIRAL— T T REEIL, AX— T
T = AR B DEIRT A N E R SFET D
ZEMBIEITA L BT TV r—ar T RIICALNE
T, LATIC, ZOF—RTOELWEAZE WA RLET, F—
A1 T, AF—7 VA High IRFEETT, hL—RA2 1%, 1.5V
DFVSNAT ZWREED D 33V IC ERHLTWET, hb—% 3 T
X, Cgg lZEoTH EAMVRFR SR ESINTOET,

Pre-Biased Startup

T T T
Enable
L 33Vout
V/Div-
H5Y Prepias # Lo o Mss
0.5V/Div.

Css = 047uF  2miSeciDiv |

FTEGE—FLERE—F

BAMERE, ¥ a2l —X I AREEE—R (DCM) TEIfEL £,
AMERSEREEREBLLE, X 2L —ZTEkT—R
(CCM) TEMELET, CCM OHhE, AAfvTF oo « A7
KRB CEIRPALF 72 &N, A7 ERTRL IR0
FHA, DCM TOENWERFIX, A2 ¥ 72BN FEMEIHERE
S, Tout LRV ET, =32 —MERT—RHI#T %
FRLEZSRA. AV F 72 BRITEHEOERIENEREET,
ZOBEE—RRHTER . HAEEVY T LREIMLET,
WIZ, CCM ( kMl ) & DCM Ei{EE—R DR O bz R L E
R
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LMZ23603

LMZ23603 7 )7y —>av D& R TV DCM/CCM 55 % RO HBRRIT, kOLBITT,
) (22%) Ioce = Vo X (Vin — Vo)/(2 X 3.3uH x fawcom) * Vin)
CCM and DCM Operating Modes (13)
Vin =12V, Vg = 3.3V, Ig = 3A/0.3A 2 psec/div VA VNI DAL T 33 0 H T, SO, EA
HEEEBANBIEDT TV r—a B TRT A DT

U‘UWJL‘H‘M»WWHHM WITRIRUELT-, A F I D BB B ER T A—H
[ - E ] = ALK - UV7D/V§E?H£L@*}E¢E (ILR) VGTo ILR I3, LA

TOINFHETEET,
: ' : Ilrpp=Vo % (Vin — Vo) /(83uH x fgw x Viy)  (14)
oo ‘ i VN TR AN EEZ R, fow 1L 812kHz T,

\[\f\j\/\/\/\/\/\/\/\j\f\/\f\f\/\ lo = Iy ELTHATEN Io 2RO 5A, Tig @ LML TR0

E—7EasRObNET,
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P S ST AR — I [ B

u1
- R .
1 1
1 1
1 1
7V o 36V | PGND/EP |
------ ..'s : :
o ~ 1 1
K . 1 1
Enable ViN e ettt !
LMZ23603TZ
O a) =
4 ) 33V, @ 3A
z o]
SoE e g8 —_
C, 6 OPT
I IN o) o] =] | o] ~
L 150 uF
- ]
> R 1 Regr
ENT 3.32k
42.2k —VWWV—VWA\A—+
SYNC
e+ Rega OPT
23.7Q
™ A >
VVy — RFBB 4
Renk OPT c.. T 107
D1 OPT m_ 100Q L 02_? F
ATy
5.1V — Cn1:o ? — Cotb Cy2 :E Cy5
15#5 C|N2’3 0.047 pF < 0.047 uF 100 pF 220 uF
’ 10 uF RgnOPT oPT
1.50 kQ
& ® o
Figure 4
HEAR—F DEFHAEKR — Table 1
Ref Des Description Case Size Case Size Manufacturer P/N
Ut SIMPLE SWITCHER ® TO-PMOD-7 National Semiconductor LMZ23603T2
C1,5 0.047 pF, 50V, X7R 1206 Yageo America CC1206KRX7R9BB473
C.2.3 10 pF, 50V, X7R 1210 Taiyo Yuden UMK325BJ106MM-T
C,.,6 (OPT) CAP, AL, 150pF, 50V Radial G Panasonic EEE-FK1H151P
Col1.8 0.047 uF, 50V, X7R 1206 Yageo America CC1206KRX7R9BB473
Cp2 (OPT) 100 pF, 6.3V, X7R 1210 TDK C3225X5R0J107M
Cob 220 yF, 6.3V, SP-Cap (7343) Panasonic EEF-UEQJ221LR
Regr 3.32 kQ 0805 Panasonic ERJ-6ENF3321V
Rreg 1.07 kQ 0805 Panasocnic ERJ-6ENF1071V
Rgy (OPT) 1.50 kQ 0805 Vishay Dale CRCWO08B051K50FKEA
Rent 42.2 kQ 0805 Panasonic ERJ-6ENF4222V
Rene 12.7 kQ 0805 Panasonic ERJ-GENF1272V
RegalOPT) 23.7Q 0805 Vishay Dale CRCWO080523R7FKEA
Renn 100 O 0805 Vishay Dale CRCW0805100RFKEA
Cqs 0.47 pF, £10%, X7R, 16V 0805 AVX 0805YC474KAT2A
D1(CPT) 5.1V, 0.5W S0OD-123 Diodes Inc. MMSZ5231BS-7-F
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Figure 5 — Top view evaluation board — See AN-2085

0 National
Semiconductor
Simple Switcher ® Wl [MZ23605 36V 5A
eno Power Module | MZ23603 36V 3A

Bemo Board W | MZ22005 20V 5A
B L MZ22003 20V 3A

+

=
=)
Lgp]
2]
e
{#)

eoa I 1

Z93

n Co4
Syme

Figure 6 — Top view demonstration board — See AN-2125
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-0ct-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 ©)
@ )

LMZ23603TZ/NOPB Active Production TO-PMOD (NDW) | 7 45 | TUBE Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZ/NOPB.A Active Production TO-PMOD (NDW) | 7 45 | TUBE Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZ/NOPB.B Active Production TO-PMOD (NDW) | 7 45| TUBE = Call Tl Call Tl -40 to 85
LMZ23603TZE/NOPB Active Production TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZE/NOPB.A Active Production TO-PMOD (NDW) | 7 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZE/NOPB.B Active Production TO-PMOD (NDW) | 7 250 | SMALL T&R - Call Tl Call Tl -40 to 85
LMZ23603TZX/NOPB Active Production TO-PMOD (NDW) | 7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZX/NOPB.A Active Production TO-PMOD (NDW) | 7 500 | LARGE T&R Yes SN Level-3-245C-168 HR -40 to 85 LMZ23603
LMZ23603TZX/NOPB.B Active Production TO-PMOD (NDW) | 7 500 | LARGE T&R - Call Tl Call Tl -40 to 85

@ 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 TI RoHS Statement for additional information and value definition.

® |ead 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.

Important Information and Disclaimer:The information provided on this page represents TlI'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

Addendum-Page 1


https://www.ti.com/product/LMZ23603/part-details/LMZ23603TZ/NOPB
https://www.ti.com/product/LMZ23603/part-details/LMZ23603TZE/NOPB
https://www.ti.com/product/LMZ23603/part-details/LMZ23603TZX/NOPB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-0ct-2025

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



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)
LMZ23603TZE/NOPB TO- NDW 7 250 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
PMOD
LMZ23603TZX/NOPB TO- NDW 7 500 330.0 24.4 10.6 | 14.22| 5.0 16.0 | 24.0 Q2
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)
LMZ23603TZE/NOPB TO-PMOD NDW 7 250 356.0 356.0 45.0
LMZ23603TZX/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)
LMZ23603TZ/NOPB NDW TO-PMOD 7 45 502 17 6700 8.4
LMZ23603TZ/NOPB.A NDW TO-PMOD 7 45 502 17 6700 8.4

Pack Materials-Page 3
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