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AVAILABLE OUTPUT VOLTAGE OPTIONS(")

OUTPUT VOLTAGE PACKAGE
@)
Ta DC/DC MARKING PACKAGE PART NUMBER
Adjustable BDR TPS61020DRC
3.0V BDS TPS61024DRC
40°C to 85°C 10-Pin QFN
33V BDT TPS61025DRC
5V BDU TPS61027DRC

MZOMOBEEHHEE/N—Y 3 LIC DV TREHICBERVEDE LI,
(QDRC/Sy r—J 7 —T/)— I THHIETEE T, TNM1 221 TOKREICREM I T L&V (JI. TPS61020DRCR), 1EERIE Y —JL 247 ) 30001 T §

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)(!)

TPS6102X
Input voltage range on SW, VOUT, LBO, VBAT, PS, EN, FB, LBI -03Vto7V
Operating virtual junction temperature range, T; —40°C to 150°C
Storage temperature range Tgig —65°C to 150°C

(NIEMBAERULEDZ LR IE, BHHELA -V EHRIIEZABZENrHNET, CARIPLIADERDAIZDVTRLTHY . ZOF—22— D [H#
BEMERM] ICREN/EEHA ZRETOARAUBOBEBSFEEETNA TVER A, BURAEROREICREEE & AURDOEBEICHEBESZA 2LV DH
NEY,

DISSIPATION RATINGS TABLE

PACKAGE THERMAL RESISTANCE POWER RATING DERATING FACTOR ABOVE
O5a Tp<25°C Tp =25°C
DRC 48.7 °C/W 2054 mW 21 mW/°C

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply voltage at VBAT, V, 0.9 6.5 \%
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) (unless otherwise

noted)

DC/DC STAGE

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
v Z/It;ann;LrJ)m input voltage range for R_=120Q 0.9 12 .
Input voltage range, after start-up 0.9 6.5
Vo TPS61020 output voltage range 1.8 5.5 %
Ves TPS61020 feedback voltage 490 500 510 mV
f Oscillator frequency 480 600 720 kHz
lsw Switch current limit VOUT =33V 1200 1500 1800 mA
Start-up current limit 0.4 x Isw mA
SWN switch on resistance VOUT =33V 260 mQ
SWP switch on resistance VOUT =33V 290 mQ
Total accuracy (including line and
load regulation) 3%
Line regulation 0.6%
Load regulation 0.6%
Quiescent current z(B)?JTI' I\?O:USJI' Tg ;/ '\E/N T:AV:BSEI‘E 1.2V, 22 4:: ﬁi
Shutdown current VEn =0V, VBAT =1.2V, Ty =25°C 0.1 1 HA
CONTROL STAGE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VuviLo Under voltage lockout threshold V| g Voltage decreasing 0.8 \
ViL LBI voltage threshold V| g voltage decreasing 490 500 510 mV
LBI input hysteresis 10 mVv
LBI input current EN = VBAT or GND 0.01 0.1 HA
VoL LBO output low voltage Vo =33V, lg = 100 pA 0.04 0.4 Y
LBO output low current 100 HA
Vikg LBO output leakage current Vipo=7V 0.01 0.1 HA
Vi EN, PS input low voltage 0.2 \Y;
VBAT
ViH EN, PS input high voltage 0.8 \Y;
VBAT
EN, PS input current Clamped on GND or VBAT 0.01 0.1 HA
Overtemperature protection 140 °C
Overtemperature hysteresis 20 °C
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PIN ASSIGNMENTS

DRC PACKAGEDO

(TOP VIEW)O
LI
ENIFIOF ~ -+ ] PGND
vouTH | o fswo
FBif | & | ffpso
LBOO! |<° | flLBIO
GNDI[2 LTH‘J ] VBATL
Terminal Functions
NAME wr NO. /o fadid
EN 1 I 1 X = JFIAHFEFA/NBATOHEA X =TIV, O/GNDDBET + X I —T L)
FB 3 I AEHABEN—Ja > OBETZ7 1+ — KNy BT
GND 5 Jrsa—=WmaTy -G K
LBI 7 I O—-NyFU—- 2 NL—ZARBFENICEN I ISL—2 1 X—T )
LBO 4 0 O—-NyFY—-a NL—aHABF(HF—T-FL12)
PS 8 [ N — e — T E— RDA Z—TI/F 1 AL —TI(ANBATDHBEF + AT —TIL. 0/GNDDIFEE 1 3 — T )
SW 9 I 2 NEERZA Y F AN
PGND 10
VBAT 6 [ B
VOUT 2 0 T—Z heaALN—2OHEHET
PowerPADL MBSO B LS BALFILEThIELE Y £ A, PGNDICERL T F a0
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FUNCTIONAL BLOCK DIAGRAM (TPS61020)
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PARAMETER MEASUREMENT INFORMATION

Ul =TPS6102xDRC

L1 =EPCOS B82462-G4682
C1, C2 = X7R/X5R Ceramic
C3 =Low ESR Tantalum

Cc2 C3
2 uF IM uF

R5

Vee
Boost Output

fé,.gt&l? SW VOUT
E VBAT R3 J}
Power { C1 R1 EN FB
Supply 10 pF LBI R4
R2
PS LBO
. GND PGND
List of Components: TPS6102x

Control Output

TYPICAL CHARACTERISTICS
Table of Graphs
FIGURE
Maximum output current vs Input voltage 1
vs Output current (TPS61020) 2
vs Output current (TPS61025) 3
Efficiency vs Output current (TPS61027) 4
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Load transient response (TPS61027) 16
Line transient response (TPS61025) 17
Line transient response (TPS61027) 18
Start-up after enable (TPS61025) 19
Start-up after enable (TPS61027) 20
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TYPICAL CHARACTERISTICS

TPS61020
MAXIMUM OUTPUT CURRENT EFFICIENCY
VS VS
INPUT VOLTAGE OUTPUT CURRENT
1400 100 UL
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g 1000 / / \ 70 VBAT = 1.8V
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TYPICAL CHARACTERISTICS (continued)

Efficiency - %

Vo - Output Voltage - V

TPS610250
EFFICIENCYO
vsO
INPUT VOLTAGED
100 i i , ,
V=33V
95 | lo=100mA 0=33
/ /
90 /1 A
K
80 |o =10 mA Q\T
/ 5
75 / S
lo = 250 mA A 5
70 \ :ui
) \\
60 \‘\
55
50
0.9 1.4 1.9 2.4 2.9 3.4 3.9 4.4 4.9
V(g Input Voltage - VO
X5
TPS610250
OUTPUT VOLTAGED
vs[
OUTPUT CURRENTO
3.35 T 17
Vo = 33V
>
3.30 o
&
VBAT =24V %
=t \ >
\\ 5
Ny o
N 5
N\ )
3.25 !
S
3.20
1 10 100 1000

18z Output Current - mAQ
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TPS610270
EFFICIENCYD
vsO
INPUT VOLTAGED
100 —
95| lo=100mA W
—
L~ ml
90| L2
| 7
/ lo =10 mA
80
75 // lo = 250 mA \\
70 { \\\
65 \
N
60
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50 ||
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V(g Input Voltage - VO
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TPS610270)
OUTPUT VOLTAGED
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OUTPUT CURRENTO
510171
Vo=5V
5.05
5
VBAT =36V
[
4.95 =
L™
T
4.90
4.85
4.80
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100

18 Output Current - mAQ
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TYPICAL CHARACTERISTICS (continued)

No Load Supply Current Into VBAT - A

Output Voltage

Inductor Current

20 mV/div

200 mA/div

NO LOAD SUPPLY CURRENT INTO VBATO

NO LOAD SUPPLY CURRENT INTO VOUTO

vsO vs[
INPUT VOLTAGED INPUT VOLTAGED
1.6 — 34.8 —
Tp = 85°C Ta=85C
14 A .‘I‘\ A\I\r <
: N ,\,_/VVJ\/V\.«" v T 208
- ’ '_
A A N _/\'\ \/V 2 p— K
1.2V \J\/ C>)
/\_/'\/V V‘*\ v/_ 2 24.8 Tp = -40°C
1 Al Y AN £ Tp = 25°C
D V 7& 6 198
0.8 ! 5
Ta = -40°C 2
Tp = 25°C > 148
0.6 Ug)
- 9.8
0.4 g
-
2 a8
0.2 '
0.2

OUTPUT VOLTAGE IN CONTINUOUS MODED

0
09 15 2 25 3 35 4 45 5 55 6 65

V{7 Input Voltage - VO

X9

TPS610250

09 15 2 25 3 35 4 45 5 55 6 65
Vig Input Voltage - VO

10

TPS610270

Vi=12V,
R, =33Q,
Vo=3.3V

Output Voltage
20 mV/div

Inductor Current
200 mA/div

; V|=3.6V,
R =25Q,
- Vo=5V

t-Time - 1 i$/div0
=11

t-Time - 1jis/div0
X112
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TYPICAL CHARACTERISTICS (continued)

10

Output Voltage
20 mV/div, AC

Inductor Current

Output Current
100 mA/div, DC

Output Voltage
20 mV/div, AC

100 mA/div, DC

TPS610250
OUTPUT VOLTAGE IN POWER SAVE MODE[

V=12V,
- R =330Q
"Vo=3.3V

Output Voltage
50 mV/div, AC

Inductor Current
200 mA/div, DC

t - Time - 50 |1s/div0

X13

TPS610250

LOAD TRANSIENT RESPONSED

V=12V,
I =100 mA to 200 mA,
V=33V

Output Current
100 mA/div, DC

Output Voltage
20 mV/div, AC

t-Time - 2 ms/div

X15
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TPS610270
OUTPUT VOLTAGE IN POWER SAVE MODE[D

V, =36V,
RL=2500Q,
Vo=5V

t - Time - 501s/div0

X14

TPS610270
LOAD TRANSIENT RESPONSE[

V=36V,
| 1, =100 mA to 200 mA,

Vo=5V

t-Time - 2 ms/divd

X16



TYPICAL CHARACTERISTICS (continued)

Input Voltage
500 mV/div, AC

Output Voltage
20 mV/div, AC

Enable
5 V/div, DC

Output Voltage
1 V/div, DC

TPS6

10250

LINE TRANSIENT RESPONSED

- V|=18Vto24V,
. RL=33Q,
i VO=3.3V

t-Time -

2 ms/divO

17

TPS610250
START-UP AFTER ENABLEDO

t-Time

- 1 ms/divO

X119

Inductor Current

Voltage At SW

200 mA/div, DC

2 V/div, DC

Input Voltage
500 mV/div, AC

Output Voltage
20 mV/div, AC

Enable
5 V/div, DC

Output Voltage
2 V/div, DC

‘9 TEXAS
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TPS6

10270

LINE TRANSIENT RESPONSED

V|=3Vt036V
R.=25Q,
" Vo=5V

t-Time -

TP

2 ms/divd

18

S610270

START-UP AFTER ENABLEO

V=36V,

t-Time -

500ys/divO]

X120

Inductor Current

Voltage At SW

500 mA/div, DC

2 V/div, DC

11
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EVBATIZZ 5V 75720, VYEV TIPS LET,

7TV —2 a3 g

EETFIR

TPS6102x DC/DC 3 /3 — & i%, HHEs BB A30.9VA 5 6.5V
DIEAPEHRAIELETOTILAY, = Hh P, ZvrkFE
Ny TV —%BRETHL 2T LAATOEN T, TOIT U IN—
A%, F72, [EEBEN25VA 542VD1E LD ) F L4 F v
FRFVFOL RV —EBEEE TV AT LAICEHEHATSZ
ENTEET, X510, BEHENMIEEL0.9VH 56.5VD Z DOfthd
BT & TPS6102x A MDD ¥ 2 F AIZERA MG T2 2 &2
TEZY,

HABEOOTZ3I2T

TPS61020 DC/DCa ¥ 73— & D JIFEEIZIMHT DIEH 77 3 4
FIZEDAZETHBT 52N TEEY, FBY Y OEUETEFE
13500mVCY, HIEEDOHRRAMIZ55VICL 9, LT/
A £ EFENZBIRIZFBY Y ISHAGADERORI00f5 L9,
FBY Y IZHituA T B O EHENEIZ0.01pA T, RGO BT I

500mVTCd, ZD2ODfEAE S L1Z, T34 FERAEIUAE 721
ZNE 0 EL RET 5 7201 TIFRADHEIHEIZ500kQ & /M & < 7%
FhuLh D A, NEBOMEDEIZ LD 2 OIPiUEIZ200kQ
PNTHET UL ED EA, 2OZ L5, HHR3OMIZ, M3
EENBMNBIEVIZED., BITORQ) %> iR T
E 3

Vo Vo
R3 - R4 ~ 180 kQ -1 1
X(VH; ) XQmOmV ) L

file LT, 33VOHNEBENMEE S 54, RITIELOMQ

OIPIASEIR N F ¢, 5 HOFHTR4IZ200kQ & 1 A7z 1) 7]\
XWEAEIRI N -T2, HHEEOLE 2L -3 3 VAR
TETH BIHFAITIE, RIEWFNERAMNMT 52 & 2HERL £
¥, BEE XN BERMEIZTOREQ) %M - CRHIZE T X
E3

@

200 kQ
C =20 pF -1
parR3 pr X ( RA )

L1
YY) SW VOUT \B/CC o
co c3 oost Output

VBAT R3
Power c1 R1 EN FB
Supply LBI R4 R5

R2
PS LBO - ® Control Output
GND PGND
TPS61020

[X21. Typical Application Circuit for Adjustable Output Voltage Option
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2 ZEIE5.5uHTY . Ol E FEREROFEARICE D,
WA v 20 ZEBIRTBZ ENTREE 5D ¢, FEHER & 7
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4 Z132.2uHA 5 22uHORID A ¥ &5 & ¥ ZETHHES 5 X 5 12
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NEVKELEAVH 22V AETOERTTRETT, FDOHAIZ
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BHBILITERTIBELD D ET, 72, WKex7TY Y2
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UTORYTI4 YDAV E s &) — ZHLF ATPS6102x 2
YN=Z LRI ENTOET,

N & — 12589458214
CDRH4D28
Sumida
CDRH5D28
7447789
Wurth Elektronik
744042
EPCOS B82462-G4
SD25
Cooper Electronics Technologies
SD20

KA VEIH YR

X v /N ZDFER
ABF IV HZ

L ¥ 2 b — & O EE)E ORI AR OBE 4 8654 5 7=
B %L EBIUFDATIF v/Sv 2 2R L 97, 0.1IuFD & 7
Ry RV A ELT Iy - FyNvaERFA VAL
F oy 3y 2 EAFNCICISE D THIE T2 Z L &R L £ 7,

HAF+/v 5

WHE v S 2 B ETEOICBELEFESS A —g 13T Y
IN=BDBAHEHNBIEY) v TLTT, 2OV v TE, Fv
IRVAD2DDIST A=A THD, HELESRTHRED 7,
ESRE YT LE LT, MELZY v FILICBEE ShBRNE
HEUTOXO) %> CBHRTEE T,

Iour *x(Vour-V
o= o7 ) ©

IS8T A= B fIRAA v F VTR AVIZRKHEY v T
T7,

)y TVEEZ10mVISERT 5 & R NER24UFSBE &
DET, WYy TIIEHIIF v/ SV ZDESRICK D Zhdkh k&
{BDET, ZOX6KBY) v TIEMIRT) i THET
xET,

AVEgR = Iout % Resr @

80mMQDIKESRD & v &)L F 178 & EHFH L 2= FHE M X h
5y TIFI6mVTE, MY v TLEERICKDEL ) v T
N F 8V AOESRIZEDET B Y » TLDOEFTT, 2Ol
T, BY w Fid2mV T, X SIZHO Y v T ANHETE
ICEDAELCET, ZoZ&id, HFv 30234 v 207 20F
BT — AW ICAMICER A A CE RRIIAMBETH B &
WS ZEERBKRLTOET, IIEROME T AMZELEO |
ffEPE DR & AR BERICHEAFL 9, BRAIAEROFEER
24uF L BDRIE A EZE T 5 &, MM N EFRIEIE47TuF2 5
100uFDOFEFH T3, MFMEEIZ LD, ZHUTlEIZs v 2L
FSVHITEDET, 5T, TV PR L —TE30mQ &
DKEZESRE & O F v /30 2 & MiIHT 2 Z Lokt L Cios
fbxhcanEd, HlF v/ 32 2 OFR/MEIZI0UF T,
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IMESREM

7 Iy DK BIKGCESROHIIF v/ & 2T 254
1Zi3, AEM BRSNSV 3 Y EHRELET., ESRORZIR
T4 =Ny TN LI THET SN TEET, — MBI
4. 7pFIND F v 78> & ZRIIZIEFNT T 5 LIKESRO H )1+ + /%
VA TIMEERENL B ZDIELE £ T, KBTI
. RO TRO SN ZFEREER L L X 2L — 2 D/MEH{5E
B AT ZERnTEELT,

d 4 x (R3+R4)

Aprp= — = 8
REG ™ Vg~ Rdx (1+1ixwx 0.9 ps) ®

LALT7I MIDOWTHEE

FTRTCDOZA v F Y 7BETIE., Y -7 BRBAVE 2
4y F VTR A 7 MERGICOER X T T kD
F9., LA 7Y FPEREITbhThane, L¥ oL -4k

EMIfEIZ S L KD REVDORERAETC2ZERnHD T, o
T, FEABHR/SIZARBEL SV F- Ny 2123A L BORGE
AL T ZX 0, AR vsva, Bilideiv e, 4 v g
2R TEBEFICORL IC@EIP BT I LD ERA, 7TV
N A X0 E xRN AZ 52720, BT v FICiddhE
DSV E-J—F, avia—)L-r5y Fi2izIheidzyo
J—=FEFHLTLZEN, ZThe6Dr 7V F- /= FEICOY
5V F-EYDIDISENSII TR L T &0,

T4 =Ny 7 - TN FRFICHTY ta—)L-7F V- ¥V
IZTEBZNEWGNCEEE L AT hE e A, T3V ba—
-5y K EEUNCREYT 5123, BREsm L, SHICENR
75V FORBE» S DT 3 Z & 4HRLET, 202tk
D, BEITYFO@EREA Y b —L- 25 Y FOBHROE K
DAWVIZEDEZINB[E7 5V F-v 7 FORESET O E T,

List of Components:

Ul =TPS61027DRC

L1 =EPCOS B82462-G4682
C1, C2 = X7R,X5R Ceramic
C3 =Low ESR Tantalum

L1
YY) SW VOUT VCC 5V
6.8 pH c2 c3 Boost Output
Battery E VBAT 2.2uF | 100 pF
Input c1 R1 EN B
10 yF LBI R5
R2
PS LBO e LBO
GND PGND
TPS61027

X22. Power Supply Solution for Maximum Output Power Operating from a Single Alkaline Cell

List of Components:

Ul =TPS61027DRC

L1 = EPCOS B82462-G4682
C1, C2 = X7R,X5R Ceramic
C3=Low ESR Tantalum

N\Lif\ SW VvouT Vee 5V
6.8 pH Boost Output
Battery ll E VBAT
Input c1 R1 EN B
10 pF LBI
PS LBO &— LBO
GND PGND
TPS61027

X123. Power Supply Solution for Maximum Output Power Operating from a Dual/Triple Alkaline Cell or Single Li-Ion Cell
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L1
4.7 pH
Input C1
09Vto6.5V 10 uF

E/_/ GND PGND

List of Components:

Ul =TPS61020DRC

L1 = Sumida CDRH2D16-4R7
C1, C2, C3 = X7R, X5R Ceramic
D1 = White LED

TPS61020

SW

VBAT

EN
LBI

PS

VOUT

FB

LBO

[X24. Power Supply Solution for Powering White LEDs in Lighting Applications

L1 TPS61020
PEAY SwW VOUT
VBAT Ei
Input C1 g4
1.8V1t0 6.5V EN
10 uF LBI FB
PS LBO

GND

List of Components:

U1 =TPS61020DRC

L1 =TDK VLF3010AT 4R7MR70
C1, C2, C3 = X7R, X5R Ceramic
D1 = OSRAM LWW57G

Q1 =Vishay SI1012R

PGND o1
Comtrol 37

[X25. Simple Power Supply Solution for Powering White LED Flashlights
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1

Veez 10V
Unregulated
Auxiliary Output

C6
0.1 uF 1uF
L1
YV SwW VOUT o 00 o Vee1 vV
6.8 uH L c2 1 c3 Boost Main Output
Battery ¢ ¢ VBAT 22uF | 47pF
Input
C1 R1 EN
10 WF LBI FB RS
R2
PS
LBO ® LBO
GND PGND
List of Components:
U1 = TPS61027DRC1 TPS61027
L1 = EPCOS B82462-G4682 =
C3, C5, C6, = X7R,X5R Ceramic
C3 = Low ESR Tantalum
DS1 = BAT54S
X126. Power Supply Solution With Auxiliary Positive Output Voltage
o Ve 5V
C5 DS1 _L Unregulated
4| C6 Auxiliary Output
0.1 uF —mrl WF
L1
Y SW VOUT Vee1 5V
6.8 uH c2 c3 Boost Main Output
Battery ® ¢ VBAT 22uF | 47 uF
Input
C1l R1 EN
10uF LBI FB RS
R2
PS
LBO ® LBO
GND PGND
List of Components: TPS61027

Ul =TPS61027DRC

L1 = EPCOS B82462-G4682 =
C1, C2, C5, C6 = X7R,X5R Ceramic
C3 =Low ESR Tantalum

DS1 =BAT54S

X27. Power Supply Solution With Auxiliary Negative Output Voltage
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V2T MEAAOMEN G2 5N OMEEE Y I v MOEE
ERIEFLE T, BRHEE IR B S8 5 HEAN A3 OD S EELITIC
HFET,

« PCBRRGFNZ B W THMROBUEY T2 T % Z L IZ K D BIIHEE

TPS6102x 7 754 A O HESE I KB A TRILE (Ty)1¥125 °CTY,
3mm x 3mm D10 Y QFN/S v 7 — ¥ (DRC) DB HiRpa 1
PowerPAD 13 A 72 HT X 7338487 C/WTF, L¥aL —
S OEERUE SRR T, = 85 *C TR S h T E .
ft>C, BAMBEBNEINEMW T, 77 ) r—v 3 VO
KEFRE S Zh E DR uE, KO KELBENEMEETIZ L
NTEFET,

Tyuax -Ta  125°C—85°C

R AWET S Ppmax) = Ropn 487°C/W = 820 mW ©
o WD PCBNDEFEA A HET 5
e VAT LIZZTIu—%EBATS
i
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MECHANICAL DATA

DRC (S—PDSO—N10)

CUSTOM DEVICE

PLASTIC SMALL OUTLINE

TOP AND BOTTOM

=)
(0]
(@]

PIN 1 INDEX AREA —

3,25
2,75

— 55—

\K%

3,25
2,75

B[00

0,20 REF.

0,50

10X ﬁl

M)
:

0,05
0,00
2,48
2,23
S
L 119

EXPOSED THERMAL DIE PAD i

(SEE NOTE D) ]

SEATING PLANE

4204102/C 02,/04

2TORTEDEMIE I A= MLTT,
HEFEECERTZIENHNET,

Do wp

LN =T ORI Y —< I A1 -8y RES
EBTBZETUESINDZEYHYET,

L RXE=ITIRTA /=)= KSON)/Ny r—HEETT,

EBDY —< I TL— 8
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