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Ta OUTP s TAGE PACKAGE MARKING PACKAGE PART NUMBER®
Adjustable BPT TPS63000DRC
40°C to 85°C 33V BPU 10-Pin QFN TPS63001DRC
50V BPV TPS63002DRC

(1) OBEEHAEEN—2 3> TOFBICOVTRAVEDE L T,
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (4HZEER D% ERE)) M)

o

TPS6300x

Input voltage range on VIN, VINA, L1, L2, VOUT, PS/SYNC, EN, FB

-0.3Vto7V

Operating virtual junction temperature range, T,

—40°C to 150°C

Storage temperature range T4

—65°C to 150°C
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HY . ZOF—82— bO [HEEEEME] ISRENEEHZ ZRETORULEOMEEFEERTIHDOTEHY TH A, EIRAEIRD

REBICEHEE LB FURDOEREICHEEEZA 52 EPHNET,

DISSIPATION RATINGS TABLE

PACKAGE THERMAL RESISTANCE POWER RATING DERATING FACTOR ABOVE

Oya Ta< 25°C Ta=25°C

DRC 48.7°C/W 2054 mW 21 mW/°C

HEREMESRMG
MIN NOM MAX | UNIT

Supply voltage at VIN, VINA 1.8 5.5 Vv
Operating free air temperature range, Tp -40 85 °C
Operating virtual junction temperature range, T, -40 125 °C
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ELECTRICAL CHARACTERISTICS

over recommended free-air temperature range and over recommended input voltage range (typical at an ambient
temperature range of 25°C) (4R D & LR Y))

DC/DC STAGE
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V, Input voltage range 1.8 5.5 \
V, Input voltage range for startup 1.9 5.5 \
Vo TPS63000 output voltage range 1.2 5.5 \Y
Veg TPS63000 feedback voltage 495 500 505 mV
f Oscillator frequency 1250 1500 kHz
Frequency range for synchronization 1250 1800 kHz
lsw Switch current limit ViN=Vina=3.6V, Ty =25°C 1600 1800 2000 mA
High side switch on resistance Vn=Vina=36V 100 mQ
Low side switch on resistance Vn=Vina=36V 100 mQ
Line regulation 0.5%
Load regulation 0.5%
VIN 1 1.5 HA
Iy SUL:LZic;ent VINA {?ozTozm::é\\//EN =Vn=Vina=36V, 40 50 WA
VOUT (adjustable output voltage) 4 6 A
FB input impedance (fixed output voltage) 1 MQ
Is Shutdown current VeEn=0V,Vy=Vna=36V 0.1 1 HA
CONTROL STAGE
Vyvio Under voltage lockout threshold Vg voltage decreasing 1.5 1.7 1.8 \Y
Vi EN, PS/SYNC input low voltage 0.4 \
Vig EN, PS/SYNC input high voltage 1.2 \
EN, PS/SYNC input current Clamped on GND or VINA 0.01 0.1 A
Overtemperature protection 140 °C
Overtemperature hysteresis 20 °C
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PIN ASSIGNMENTS
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PowerPAD™ HREMPETICTDNE LI RALERILEGhIERY S # A, PGNDICER L T &L,
X3 1,
EXAS

4 INSTRUMENTS




FUNCTIONAL BLOCK DIAGRAM (TPS63000)
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TYPICAL CHARACTERISTICS

TABLE OF GRAPHS

DESCRIPTION FIGURE

Maximum output current vs Input voltage 1

Efficiency vs Output current (TPS63001) 2
vs Output current (TPS63002) 3
vs Input voltage (TPS63001) 4
vs Input voltage (TPS63002) 5

Output voltage vs Output current (TPS63001) 6
vs Output current (TPS63002) 7

Waveforms Output voltage in continuous current mode (TPS63001, VIN > VOUT) 8
Output voltage in continuous current mode (TPS63001, VIN < VOUT) 9
Output voltage in continuous current mode (TPS63001, VIN = VOUT) 10
Output voltage in power save mode (TPS63001, VIN > VOUT) 11
Output voltage in power save mode (TPS63001, VIN < VOUT) 12
Load transient response (TPS63001, VIN > VOUT) 13
Load transient response (TPS63001, VIN < VOUT) 14
Line transient response (TPS63001, lout = 300mA) 15
Line transient response (TPS63001, lout = 300mA) 16
Startup after enable (TPS63000, VOUT = 2.5V) 17
Startup after enable (TPS63002) 18
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lo - maximum output current - mA

Efficiency - %

MAXIMUM OUTPUT CURRENT
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Efficiency - %
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OUTPUT VOLTAGE IN CONTINUOUS
CURRENT MODE (TPS63001, VIN > VOUT)

W

] TPS63001 1 V=42V, 1
Vp=33V lo =500 mA
Timebase 500 ns/div
8
OUTPUT VOLTAGE IN CONTINUOUS
CURRENT MODE (TPS63001, VIN = VOUT)
W
']
e e e, it s
W T U U IO | . |
i
L 1 ]
i
. 1
8
L
L
] I,Zsfg(_)g v V=33V, 15 =500mA
L L L L II L L L
Timebase 500 ns/div
10
8

Output V oltage
10 mV/div

4 L1 Voltage

5 V/div

L2 Voltage

5 V/div

1 Inductor Current

500 mA/div

Output V oltage
10 mV/div

L1 Voltage
5 V/div

J L2 voltage

5 V/div

Inductor Current
500 mA/div

OUTPUT VOLTAGE IN CONTINUOUS
CURRENT MODE (TPS63001, VIN > VOUT)

TPS63001, V=42V, 1o =50 mA

Vo=33V

Timebase 5 ps/Div
11
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: Output V oltage
L 10 mV/div
i : T Voltage
4 et —————4 5 V/div
i 1.2 Voltage
O O e
-
i
i I - 2 Inductor Current
i L . : 500 mA/div
TPS63001, i
Vo=33V V=24V, 15=500mA
Timebase 500 ns/Div
9
OUTPUT VOLTAGE IN POWER
SAVE MODE (TPS63001, VIN > VOUT)
QOutput V oltage

w 100 mV/div

Inductor Current
500 mA/div ,dc



OUTPUT VOLTAGE IN POWER LOAD TRANSIENT RESPONSE
SAVE MODE (TPS63001, VIN < VOUT) (TPS63001, VIN > VOUT)

meddase |
s vdvraaw

1 Output V oltage
100 mV/div, ac

- Output V oltage
M‘\M“-& 100 mV/div, ac 1

Output Current

R EEE TR e

e Rt R R e R

-Inductor Current 200 mA/div, dc
3500 mA/div, dc e ke Bede bR . i i 1
. TPS63001, e ) — TPS63001 V=36V
= V=24V, ln= A - ' ’
Vo=33V © 1=24Vlo SomA 1 Vo=33V o = 200 MA to 600 mA
Timebase 5 us/div Timebase 2 ms/div
12 13
LOAD TRANSIENT RESPONSE LINE TRANSIENT RESPONSE
(TPS63001, VIN < VOUT) (TPS63001, lout = 300mA)
L k i 1 i ]
‘ E l E Output V oltage ' ' ' Output V oltage
- F_ — 100 mV/div, ac e 1 y e + | 1 10 mV/div ,ac
] | J E Z
! i E Output Current * ! '
| { 200 mA/div ,dc ] } ]
H H I 1 ‘! Input V oltage
3 " | i 1 11 V/div,dc
TPS63001, V=3V i f | V,=3V1036V 5
— § . TPS63001, ' B " |
Timebase 2 ms/div Timebase 2 ms/div
14 15

‘t’f TEXAS
INSTRUMENTS 9



LINE TRANSIENT RESPONSE
(TPS63001, lout = 300mA)

B

STARTUP AFTER ENABLE

(TPS63000, VOUT = 2.5V)

Enable

2 V/div,dc

utput V oltage
0 mV/div,ac

arapievafeninfaini
. “ o ——

temideiirpinpisrinefe -1--: pimite b prenirebdnp e

LR Output V oltage
¢ 1 V/div,dc

¥y

rd

|

Inductor Current

nput Voltage
V/div,dc

TPS63000,
Vo=25V i
'V, =33V, g =300 mA

Voltage at L1
2 V/div, dc

i

I I

STARTUP AFTER ENABLE

(TPS63002)

H " - B .
TPS63001, 1| V=3V1t036YV,
Vo =33V 1 lo=600mA
Timebase 2 ms/div
16
[ ..
TPS63002,
V=5V

L V=24V, 15=300mA

Timebase 100 us/div

10

X 18
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Timebase 50 us/div
17

Enable
2 V/div, dc

Output V oltage
2 V/div, dc

Inductor Current
500 mA/div, dc

Voltage at L2
2 V/div,dc



PARAMETER MEASUREMENT INFORMATION

L1

YY)
L L1 L2 J
VIN  vouT Your
C1 l R3 VINA R1 loz
EN FB
03 PS/SYNC
GND PGND
TPS6300X _n|7 =
List of Components
REFERENCE DESCRIPTION MANUFACTURER
TPS63000/1/2 Texas Instruments

L1 VLF4012-2R2 TDK
C1 10 uF 6.3V, 0603, X7R ceramic
c2 2 x 10 uF 6.3V, 0603, X7R ceramic
C3 0.1 uF, X7R ceramic
R3 100 Q
R1, R2 Depending on the output voltage at TPS63000, not used at TPS6300 1 /2
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19. Typical Application Circuit for Adjustable Output Voltage Option

{'f TEXAS
14 INSTRUMENTS



327 Y ORR
AHBharFo 4y

L ¥ 2 L — 4 ORI E &R OB IRRER 2R O EMIE M % &%
T5720EL LBLTWFOAN IV F Uy EfERLET, £ 5
Iy s aAVFYHEICOVINE Y EPGNDY VIZTX 3 7211k
SHCEET S Z L AHEREL T,

HAaarFo 4

BharyFrHicondd, Mloxs Iy s-arysFruits
#i 5 CTICOVOUTY » LPGND Y VIZ T 3 7210013 THIE
BZLAMERLEY, Mo r0BBIo7 ) r—> 37T, IC
DN B TEAVATO T Y F U4 AT ILELS S
BAIE. ZORBIOa Y F U HIcHINoMIoRs Iy s ay
FUSEHHATAZILEMRELEY., 2O/ Y FUHIE
ICOVOUTY Y EPGNDY VIZTE 3 2 ED T CRE L 5 h
XhDEEA,

HELE RN IR R A RS 2101, R @7) #FHTSZ &
NTEET,

B/NT A EEROMBEO I Y F Y3 4 L ATk
DEHA, ZHIZT Y ba =L L—TFOREMEHERT 201z
MIETY, ESRARNTHIUTBMT 2B MG H 0 A,
o, MHEEMEICTERIESD FLA, TV TV HAKREW
& AMDRERC B TREANS L 532 e i@
JEY w LKL 5D £9,

uF
COUT=5XLXu_H (7)

LLT7I MMIDWTDEE

FTRTDZA v F v IEBE, FHIEE -2 BRETEZA v
F VTGO LA 7o MERETTOERELZAT v T LK
F9, LA TY FBAERES ITbhTusnE, L¥iLb—%
WFEMIRIEIZ S & KO REMOMELECEZ&2b0 %7,
WoT, FTEEEH/ SZARERY T ¥ FISIIA BB & 6
LT Zxw, AFIav vy, Moy svy, A v ey
AIFTEZFTICOEL ICE,ETNEEDERA, TV
K- A ZORBER/NRIHAZ 2720, BFEY 7V Ficiddt
WHLSVF-—F, avia—L-r3y FicizZheidq
D —=FEFEHLTLSZIN, ZTheD IV - — FIZIC
DI TV R EVDIDITHEWEIT TR L TL Z X0,

T4 =Ny - FNAZEFICOTY ba—)L- 75V F-EY
ICTEB2ZEWGMICEE L 2Tl s D E4A, 2V Fu—
-5 Y R EEYNCEE S A1, BiRAEC L. X 5ICE
B Sy FORB» S NEET B Z &2 MERLEY, ZoZ ki
kb, BESIVFOERETIY b —L- 25 Y FOBHRD
EEDAWVICEODEINES SV F- V7 FORENEET S
hEd,

AR

HAL PRy FORMITE Sy 7y — VICEHIHT 2EIC Ik
HNSHBBNANORB A TEABETT, BflA, =7 70—,
Bk — b2y ExdEim, tOREEROTFIHELE V57254
DY AT LMEGFORIE G- 2 52 EROMEEETTY I v M
HHEERITLUE T, BEEEA L& 30K L3DD k%
DTMizhFEd,

@ PCBRGEMHZ W THM DO BN 2 T2 Z ik DEINY

BRI AWNET S

® PowerPAD % i3 A 721113 § % Z & TEBMDPCB\DEE L

EWET D

@ AT LIZTT T u—%EATS

TPS6300x 7 /34 Z DS e K% AR E (T)13125°CTY .
3mmx 3mm D10~ QFN/S» r — ¥ (DRC) O EHKHTRgyald
PowerPAD M IZ A 721 X785 648.7°C/WTF, L¥ 2L —
2 OERE R K FEIPAIERE Ta=85°CTat X TV £ 7,
it > T, RATHEEINEIR(8) TOFFED & 5 1249820mW T ¥,
TN =V 3 VORKFAMRENZh XD EKTE, Xhk
ERENEHETHIENTEET,

Dvaxy = T

5 A
0JA

D(MAX) R

_ 125°C —85°C _
T 48.7°C/W 820 mW ®

‘@1Emm
INSTRUMENTS 15



PACKAGE OPTION ADDENDUM
PACKAGING INFORMATION

Orderable Device status " Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TPS63000DRCR ACTIVE SON DRC 10 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS63000DRCRG4 ACTIVE SON DRC 10 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS63001DRCR ACTIVE SON DRC 10 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS63001DRCRG4 ACTIVE SON DRC 10 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS63002DRCR ACTIVE SON DRC 10 3000 TBD Call Tl Call Tl

V= F4 T AF—2RARRDEIICEBEBSNTVET,

ACTIVE @ 8187 /N1 A FRZETRICHRES A TWET,

LIFEBUY : TUC & W /N1 ZDEEFIEFEN BRI W, T4 721 LBABEIERHTT,

NRND : #F#EZETRICHBEI N TV E R A, TNA ABBRTFEOBREE YR — T2 ADICEESNTVWETH., TITEFREEHICCORREFERT S 2 & £ HE
LTWEEA,

PREVIEW : T\ AR RRFATTY., TLEEEPBRINATVE A, YO TUFRBINZBE L. BHIAGWVESIHYET,

OBSOLETE : THC & W) FINA ADEENFPIEEhE L 1,

@Ia- 75> -BEICEELAHADETS > THY . Pb-Free (RoHS) & & U'Green (RoHS & no Sb/Br) ¥ % V) £ 9, RFIEHRS L UVEHEABRDEMICDOVT
1%, http://www.ti.com/productcontent T B < 72 & Ly,

TBD : Pb-Free/GreenE# 77 W RES N TWEH A,

Pb-Free (RoHS) : TIIZ &+ 5 “Lead-Free” % /-1 “Pb-Free” (387 1) —) IE. 6 DDOME TR TICIH L TIREDROHSEM £/ L TV B FEHEZEEKRL £
To ZhiClE. AROMERTHROEEN0IUEBALVWEVWIBHHEENET, SR THEAMITILIICHFINATVZHE, TIOHRT ) —HRIFIEE
AN TY—-TOEXTOFERICELTVET,

Green (RoHS & no Sb/Br) : TIC$113 “Green” 13, “Pb-Free” (ROHSE#) ICMA T, REB HELUVT U FE (Sh) aNX—RELEBBEMEE T LV (IE
BIERDBrE/-I3SOERBN01BEBAL V) ZEEBKRL TWET,

G)MSL. E— 7R -- JEDECEFIZEAII M - THEML NI, BLUE—TXABETT,

ERLBHRILIVREERR CON—JICEHE SN BRI, RSN AR TOTIOMES L URBERL TV E T, TIOMBS L UREIE, E=FICL
STRESNABRICESIVTHYN . ZOLS LBEROEEEICOVTAIS DRAS I PRIDBITI DD TR SN EEA, BEZENPSDERELWRIHET
B37-HNBHRKBTITHVET, TITR, EXRLEVCRTERLBREREINCRY e FIREH A, 5lZHmE el T &0 2UANZEH
BLUEEME IO L THBRHBRPEEATRIET L TOEWVRENHY T, TIBLUTIHAOHIEE . BHEDHFRERBERE L THR->TWI L0,
CASESX® Z DOFIRE h-EHRFA ARSI VWBEEP»H ) E T,

WHAEBBEICEVTH, ZTOLILFWPSECBITIOBFREE. TICL > TERN—IXTEEFICRTEIND, 2O RF 14> METEATOTIEHEOASEA
ik %#BABZEdHIEL A,
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Sep-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o 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)
TPS63000DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TPS63000DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS63000DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS63001DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TPS63001DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TPS63001DRCT VSON DRC 10 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS63002DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS63002DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 29-Sep-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS63000DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS63000DRCR VSON DRC 10 3000 346.0 346.0 33.0
TPS63000DRCT VSON DRC 10 250 210.0 185.0 35.0
TPS63001DRCR VSON DRC 10 3000 346.0 346.0 33.0
TPS63001DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS63001DRCT VSON DRC 10 250 210.0 185.0 35.0
TPS63002DRCR VSON DRC 10 3000 346.0 346.0 33.0
TPS63002DRCT VSON DRC 10 250 210.0 185.0 35.0

Pack Materials-Page 2
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