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Enable/PWM Brightness Control 130
100 Hz to 50 kHz

t Larger output capacitor values like 1 uF and larger, reduce the LED ripple current and improve line regulation.

[X]1. Typical Application

ORDERING INFORMATION

Ta PACKAGE PACKAGE MARKING

—40 to 85°C TPS61042DRB BHS

(1) DRBINw =YW@ 5F—7 /U —ILTHIBEINhTVWE T, FNA R - 24 TOKRREICRE T2 & (ffl. TPS61042DRBR). SEEHMEBHALIE ) —ILH /1)
3000fATY . RERICTEA 3 & (. TPS61042DRBT) J — L& 7= 1) 2501 T ¥,

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted) (1)

TPS61042
Supply Voltages, V(vin) (2) -03Vto7V
Voltages, V(rs), V(cTRL), V(FB) -0.3VtoVin+03V
Voltages, V(sw), V(Lep) (2) 30V
Voltage, V(ovp) 30V
Continuous power dissipation See Dissipation Rating Table
Operating Junction Temperature Range —40°C to 150°C
Storage Temperature Range, Tstg —65°C to 150°C
Lead Temperature (soldering, 10 sec) 260°C

(1) MEHBRAERULEDZ FL X, BRICEAR - B E I X -V EHRBIIEZZ32EPHNET, ChEX ML IDERDAHZDVWTRLTHY) . 2D
T2y — b0 [HEEFERME] SRS AEEBADRETORUBADKEEFEERTIDDOTRH ) T A, BHRAERDORBICRHME 2 &
3. AUBDEEEICHEBESZADEPHIET,

(2 2THERREENT > NEHEELELTVET,

DISSIPATION RATING

PACKAGE Ta <25°C POWER DERATING FACTOR Ta =70°C POWER Ta =85°C POWER
RATING ABOVE Tp =25°C RATING RATING
8 pin QFN (1) 370 mW 3.7 mW/°C 204 mw 148 mW

(1) 8EZQFN/Yy #r— S DA E/BABBSIEHR IZ270°C/W T, ZhidH—<Ib-/¥y RICET DG WVEEEBPCBICERE L A DET T, MIEHReaD
WEHERIIODWTE “PTUr—2 3 U ER” OBBESBL T LI,
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RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNIT
\ Input voltage range 1.8 6.0 \Y
Vs Output voltage range ViN 27.5 Vv
Vsw Switch voltage 30 \Y
l(LED) Maximum LED switch current 60 mA
L Inductor (1) 47 uH
f Switching frequency (1) 1 MHz
C Input Capacitor (1) 4.7 uF
Co Output Capacitor (1) 100 nF
Ta Operating ambient temperature -40 85 °C
Ty Operating junction temperature —40 125 °C

(1) FEICDOWTIE “TTUr—2 3 UBR” OIEEZESRBL LS,

ELECTRICAL CHARACTERISTICS
V,=3.6V,CTRL=V,, Tp =—40°C to + 85°C , typical values are at Tp = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNIT
SUPPLY CURRENT
\ Input voltage range 1.8 6.0 \
l) Operating quiescent current into VIN | Io =0 mA, not switching 38 65 uA
logsd) Shutdown current CTRL = GND 0.1 1 uA
VuvLo  Under-voltage lockout threshold V, falling 15 1.7 \%
CTRL
Vi CTRL high level input voltage 1.3 \
Vi CTRL low level input voltage 0.3 \
likg CTRL input leakage current CTRL = GND or VIN 0.1 A
ton Minimim CTRL pulse witdh to enable | CTRL = low to high 500 us
toff Minimum CTRL pulse width to disable] CTRL = high to low 10 32 ms
fewmy  PWM switching frequency 0.1 50 kHz
Dppwmy PWM duty cycle 1 100 %
POWER SWITCH AND CURRENT LIMIT (SW)
Vs Maximum switch voltage 30 \
Rpson)y MOSFET on-resistance V| =3.6 V; lisw) = 200 mA 300 600 mQ
likg MOSFET leakage current Visw)=28V 0.1 10 uA
ILim MOFSET current limit 400 500 600 mA
LED SWITCH AND CURRENT LIMIT (LED)
Vs Maximum switch voltage 30 \%
Rpson) MOSFET on-resistance V;=3.6V;lg=20mA 1 2 Q
likg MOSFET leakage current V(Lep) =28 V 0.1 10 uHA
OUTPUT
Vo Output voltage range \ 275 \"
l(FB) Feedback input bias current V() =0.25V (1) 100 nA
VeB Feedback trip point voltage 1.8V<Vi<6.0V 244 252 260 mV
Viovp)  Output overvoltage protection Vo rising 27.5 29 30 \
Vowp  Output overvoltage protection hysteresis 5 7 \%
liovp) OVP input current Vo=15V 9 12 uA

(1) 74 —=KNy T AHENT -1 E—Z > ZOMOSFETY — MABTT,
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DRB PACKAGE

(TOP VIEW)
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TERMINAL NAME NO. /0 DESCRIPTION
VIN 3 | ANEBRE >,
1 X—7IWRUPWMI > hO—JLEH#ELAE>, CTRLES S “H” LANITHNE, TINA A X —TIL T,
CTRL 5 | ABDOLEDZ 1 v F(Q2) I3 Bl > TF, CTRLECHPGNDICER S h TWBIBE. TNT AR T4 XTI —-T )L
TY, LEDOEBE#3> FA—ILT BIZIEZDE 2 IZPWMIES(100Hz~50kHz) #ETHIL T £ & W,
GND 6 TR
| T4 —=KNy7-Er, FBECIIRGINDEE #252mVICKRELS B 2 EICL W RBEM 2 RN 3LEDEH &
FB 4 - g
L¥alb—va>lLEd,
RS 2 o] AEBLEDZ 1 v FOH N, LEDEFR % 707 5L ¥ R HIEMERSICER LT,
LED 1 | LEDZ A v FQDANE >, TOEICLED#ERE L T &L,
OVP 7 | BEFRERE>, OVPEL AL N—2OHEAICTFoHITERLET,
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FUNCTIONAL BLOCK DIAGRAM

GND

|
| EN ——
| EN —
|
uvLo VREF
O—— . —
| Bias 0.252 V
| Control Gate
| Logic Driver
|
| Thermal
| Shutdown
|
|
| Enable |— EN Current
97 [T Control Limit
| Logic Softstart
|
! 6 us Max
: On Time
| PWM
Q Gate
Drive
: Overvoltage Protection
-+
| T
|
' Error
| Comparator
dﬁ I 400 ns Min
| VRer _|+ Off Time
|
|
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TYPICAL CHARACTERISTICS TABLE OF GRAPHS

FIGURE
n Efficiency vs Load current Figure 2
vs Input voltage Figure 3
la Operating Quiescent Current into VIN vs Input voltage and Temperature Figure 4
Ve Feedback voltage vs Temperature Figure 5
=) Feedback current vs Input voltage Figure 6
Rps(on) Rps(on) Main switch Q1 vs Temperature Figure 7
vs Input voltage Figure 8
Rps(on) LED switch Q2 vs Temperature Figure 9
vs Input voltage Figure 10
ILeD Average LED current vs PWM duty cycle on CTRL pin Figure 11
Soft start Figure 12
PFM operation (fixed peak current control) Figure 13
Burst mode operation (fixed peak currentcontrol) Figure 14
PWM dimming Figure 15
Efficiency Efficiency
Vs Vs
LED Current Input Voltage
90 88 T
88 86 |— loit=15mA
86 gt
V=42V 84
, 84 /
" g2 _—— 3
. / Vi, =36V y
g 0 7 i g 80 /
g 78 e g /
i o~ V=24V i
Y 76 4 i ||H ‘ 76 , 4LEDsy 13V,Cy =1uF
74 74 /
4LEDsy 13V, Co =1 4F /
72 72
[
. [T 1T ”
0.1 1 10 100 1 2 3 4 5 6
lo - Output Current - mA Vi, - Input Voltage - V
2 3
Operating Quiescent Current into VIN Feedback Voltage
Vs V'
Input Voltage and Temperature Temperature
50 ‘ 260 T
45 i - =
< To285 C - 258 Vec =37V
=3 40 i € 256
' .
35 - [
_.E To=25 C ] § 254
£ 30 S 252
§ 25 Ta=-40 C é 250
b 20 % 248
§ 15 Q 246
€ 10 o 244
>
© 5 242
0 240
1.8 2.4 3 3.6 4.2 4.8 5.4 6 -40 -15 10 35 60 85
Vin - Input Voltage - V Ta - Free-Air Temperature -C
4 5
)
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Ros(on) - On-State Resistance - MQ I, - Feedback Current - nA

Rbs(n) - On-State Resistance - Q

Feedback Current

vs
Temperature
60
40
Voo =36V
20 /
0 |
-20
Vee=5V Vec =24V
-40
-60
-40 -15 10 35 60 85
Ta - Free-Air Temperature - C
6
RDS(ON) Main Switch (01)
Vs
Input Voltage
600 T
N Ta=27 C
500 \
400 \
300
200
100
0
1.8 24 3 36 42 4.8 5.4 6
Vi, - Input Voltage - V
8
Rps(on) LED Switch (Q2)
Vs
Input Voltage
3 T
To=25 C
25 \
2 \
1.5 \
1 \‘
0.5
0
1.8 2.4 3 3.6 4.2 4.8 5.4 6

Vi, - Input Voltage - V
10
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Ros(on) - On-State Resistance - MQ

- On-State Resistance - Q

Rbs(on)

lout - Output Current - mA

Rps(on) Main Switch (Q1)
vs

Temperature
500 T
Ve =36V
450
400 //
350 /
300 /,/
250
200
-40 -15 10 35 60 85
Ta - Free-Air Temperature - C
7
RDS(on) LED Switch (02)
vs
Temperature
1.6
15 | Vec=36V
1.4
13 /
o
1.2
1.1
1
0.9 /7
0.8 |
0.7
0.6
-40 -15 10 35 60 85
Ta - Free-Air Temperature - C
9
Average LED Current
vs
PWM Duty Cycle on CTRL Pin
20
15 /
fowyn = 100 Hz
\ pd
10 fpwm = 50 kHz
5 7 fowm = 25 kHz
0
0 20 40 60 80 100
Duty Cycle - %
11
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10V/Div

CTRL
1V/Div

Input Current
100mA/Div

Vsw
5V/Div

Vout
50mV/Div

LED Current
20mA/Div

50us/Div
12

Bust Mode Operation

VOLI(
500mV/Div

LED Current
20mA/Div

)

VSW
5V/Div

Vout
500mV/Div

2.5)/Div
14

LED Current
20mA/Div
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BTDA v & ZRUGIET VN — 23K A VIR BHS T
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VadR— L FEELD TIZH SR, MIITELEAFOOVPA
Ly vadk— L FEEAWASE Ty NN—- 2 X EHIES
felr 9,

EEOY 777k (UVLO)

KEET v 77y MERIZE D, ANBEEAL5V(Typ) & D
TOWGAIZET 2754 2Z08MENPiE S h 9, ANEE
PMCEEAL v ¥ 2k =L FEDKORD . x4 ¥ MOSFET
24 v F Q) ELEDZ A v F(QAF — TV TF/34 2FA 7
DEFETY,

Y—<I-Tvy bhEI

B —vI-v vy b F Y BEEEATPS6104212 P X T
D, FERBEAPEENI60CEBA B ETNA ZE Y vy b &
UYLET, T AR vy NAY Y E—FThHBE, A
4 YMOSFETZ 4 v #(Q1) L LED A A v #(Q2)1d & & 124 —
7 VIRRETT,

‘1

.

High

L |

Low

1)

o
R

Minimum Minimum
On-Time t Off-Time
to Enable to Enable
the Device D=t/ the Device

(500 us) -P (32 ms)

[X16. CTRL Timing Diagram
{iP
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(400ns Typ)IZHRTREZ WA, F3hZnrickd, Kk
BMERIILL TO LI G S h &4,

A V& AO TR ¢
ipxL

Vout-Vin

tran = 400nsDIHA

teall =

ip X Vin
2 X Vout
tran < 400nsDHA

Tioad max =M

ip2 x L x Vin
(Vout —Vin) x (2 x ip X L+2 x 400 ns x Vin)

Lioad max =M X

fHL,
L=3BIRL =4 v &2 2l

N=3 YN — 2 OMENFE, HEHERIZIZT70%~85%
Vin

1p—400mA+—><100ns

2
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I TEBUELL T O TR TE £ 7,
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2
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2

fsqLoAD) =

fHL.
Ly = SN2 A FHIBRAE SR (500mA Typ)
L=3BIRUL7=4 v & o 2l
I(LQAD) = FEHE U (LED) B

Vi=T5i4 4 7 — R OJEJ BT 0.3V Typ)

A VBT AEHINEINE T IN=BZD AL v F 7 J R
B A ETH, BRI TFADET,
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THFEL AT V= 2 DIk Y — 7 B A2z TR B2 b
5 ZENMBETY, ZOFMEIZIE ) S 600mAD i Kl % i
FHLTL 7220,
EIIDDEELA VX BDINT A — 2 L L CHERIEYIA
HOFT,HFHETIAENE TV N2 O EL D FT,
4 V& ZOBPNCIZRIEK22 5K272 B L TL Z X0,
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1594518 A—=H— sH&

10uH Murata LQH43CN100K01 4,5 mm x 3,2 mmx2,6 mm
4.7uH Murata LQH32CN4R7M11 3,2mm x 2,5 mm x 2,0 mm
10uH Coilcraft DO1605T-103MX 55 mm x 4,1 mm x 1,8 mm
4.7uH Sumida CDRH3D16-4R7 3,8 mm x 3,8 mm x 1,8 mm
3.3uH Sumida CMD4D11- 3R3 3,5 mm x 5,3 mm x 1,2 mm
4.7uH Sumida CMD4D11-4R7 3,5mm x5,3mm x 1,2 mm
3.3uH Sumida CMD4D11- 3R3 3,5mm x 53 mm x 1,2 mm
4.7uH Coiltronics SD12-4R7 5,2mm x 5,2 mm x 1,2 mm
3.3uH Coilcraft LPO1704-472M 6,6 mm x 5,5 mm x 1,0 mm
4.7uH Coilcraft LPO1704-332M 6,6 mm x 5,5 mm x 1,0 mm

EIR IR T P

HAaATFoYORRESI-LXaL—2ar
HOBIEICE D RIFA 7 4 L2 231213, KESRDH
AVFUSHEHRELET, ¥ 5 Iy -2 v F U HIRESRIES
KNDTETH, 7FVr—v g VitkoTRE VALV FY
AT ENTEELT,
a7y yo@ifEiza v o — 2o IEEY v s
HIHHEAEZ, ZOZENIA Y - LELL -V 3 VIDEE
LEd, HIEEY v TP REVETS V- LELL—V g Y
BRELED, ZHEANBENZEH T 5 L LEDEHRAZELT
52 EEERLET, LEDEROAD LOZETLEDD 12
KEBBEMHECZ0E I I, LEDO A —H =7 T r—
Va itk ET, 1%/ VOyp) U TOENETA V- LF a2
L=V a VAEMBBEESTET Y= 3 VTN Lo
AVFUYEFHLATE D FHA,
WhayFraoBIRicizR2E X222 6 X272 B L L
720,
QUN=RIZE AL v F - — FSW) LIZHF T80 2%
IN=Z b SLZARBNET DS e, BIEEY v TITTO
A THETE £§(X13, X14BH),

(IL(min) + EX IOOHS) XL
AVg = I—O X ! - 2

+Ip X ESR
Co fsaLoaD)

VO + VF VI

fHL,

Loy = /DA A F R 5 (400mA Typ)
L=3RL7=4 v & r 2l

LoAD) = FEHEET A it

fs = BEHE AT D 2 4 » F ¥ 7 T GEIZEHE U 7-fi)
Vp=$50 4 A 4 — F OIES A 0.3V Typ)
Co=#NL = hayF v+l

ESR= 1)1 5 > % DESRIi

ADIACT U HDORER
ATNEEIZRE 57 4 L2 Z2HEd12id, (KESRO X 7 3 v
O AVFTUHEHRELET, ELALEDT TV - 3T
34.7uFD L5 I 9 2V ANAVF VS TELEZADDERA,
ANBITICEORIFE T4 L2 &S0, ZOMAKPT
ZENTEET, ANTVFUHOBERICIZR2EX2h 6K
21 2L TL 72X,
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DEVICE arFoy BEER A—=h— X2 b

TPS61040/41 4.7uF/X5R/0805 6.3V Taiyo Yuden JMK212BY475MG C
10uF/X5R/0805 6.3V Taiyo Yuden JMK212BJ106MG C
100nF 7T Co
220nF 7T Co
470nF 7T Co
1.0uF/X7R/1206 25V Taiyo Yuden TMK316BJ105KL Co
1.0uF/X7R/1206 35V Taiyo Yuden GMK316BJ105KL Co
4.7uF/X5R/1210 25V Taiyo Yuden TMK325BJ475MG Co

Fo. i RE LA Yy F U

H4F— FD&EIR

IR AEFEBTAIZE Y a3y b FE— - A4 - F AL A
ThEa A, 44— FOBHREKIT " C—rB/iRa v
b= DIETHE LT VN2 DY — 7 BRER LT
TEMBENHD T, ZOFHR TR 12 3R AME 2 B L
TLZEX N, Yay bF—- 444 - FORFNICIZEIELX22
P HR27E#BML TL 2 &0,

TN = g VORI O T TV r - g VA
WAEL, FELTA V2 20OBFICEDREDE T, 4 V4
o MR E 24 9 F U SRR SRINL., 24 v F v IE
REWMADEMETLET, A V&7 2 OBERIEPIHE & 8
BIhE <, ERIEEL A0 3, - T, AT L 2
AV E T 2K N5 % EH L3, X2& X337 7
F—=Y 3V ZEDMRIZONWTDHA FF4 v LTHHT
o ZOKOMBHZEH1.2mmD & X D4 TUHDO A v &2 4 %

i U C4D OLEDIZEIF AL U 725 A O FHER 2 )3 2R L
TWET, X2LX3DRpHAHIE, T v/ — 2 ORHETIT L
SLEDNOBEIEGOMHR R L TED, LTOXTHES L
S
_ Viep X Itgp

Vix

LEDERDELTE

I EFRIEI R SO EIE & b x5 Z &
IZEDLEDEHiA# L X2 —Y 3 v LET, RIKIROEE
BRIV Ep) = 252mVIC L F 2 L — Y 3 v a7,

aVIN—=4

LED®WIZLL T O THF T 2 enTE £,

Vip 0252V
Rg Rg

Itgp =

BROTT5 5 I V7%, LEDOKE #CTRLYE YV IZHlZ 5
NBMEEE7ZFPWMESIZEDaY ba—L§ 3881 H

A—H— BEE Eh& 9§, CTRLE Y OPWMIE S 219 5354, LEDOFE
ON Semiconductor MBR0530 30V EPWMD F 2 —F 4 - A4 ZILDOKRIIRIEL . PWMD JE 0K
ON Semiconductor MBR0520 20V 2 LRI I IEBIR T 2 7200 v 2 7 andfiifb e h & 4.
Toshiba CRS02 30V

Zetex ZHCS400 40V

RS AL 2 A A — ¥
—VIN  SW|—
PWM

100 Hz to 50 kHz
— GND

CTRL OVP |— \\ \'\
<

LED

-t

all

[X]17. Setting the LED Current

Q’ TeEXAS
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— VIN SWiH—
Enable: CTRL = High
Disable: CTRL = Low CTRL OVPI— XX A\
—{GND  LED —|¢——|¢—
— FB RS |—
R1
——\\\—o
_______ q Vabpy 4_”
| R (Brightness Control)
PWM | ! N R v
Signal o | MV T s§ s
| l
' C | =
|
! I l
| — |

Optional Filter for the
use of a PWM Signal

[X]18. Setting the LED Current

ZO—7J, LEDOME ATV Fu— L5 5DII7FusFs
ST R I ENTEET,
X18C. LED&HUIR2IZMD 2 FEIE(Vaap) . R R2, Bk
PR TRED F9. ZOMKTIE, LEDEFRIZLEOHEKTO
JSULZTIEAELSEIFIZa Y ba— L X3, Pl & BT
LIZIELITDOZT v THBETT,
1. LED % # 712F % HHVagjmax) % ER = Vagjmax)

#l : 3.3V)
2. LED % 58227 ¥ 129 % BRI Vadj(min) % 3B Vadj min)

@ 2 0.0V)
3. i KLEDEHil0 (max) X U i/INLED T Hilo (min) % ER—

(WU . IO (max) = ZOmA, IO(min) = OmA)
4. LEDASEAIZA VIZh 5 TWAIET 4 — Py &%

3uA ~ 10pAIZ T % Kk I R2% G5

Ro = _Vret ~ Vadi(min)

I

5. R1% &5

R1=

v 10 (max) X R2 + Vadjmin) — lomin) X R2 = Vagjmax)
ref X

Vadj (max) X IO(max) + Vref X IO (min) _Vadj(min) X IO(min) _Vref X IO(malx)

6. It KLED B il O MBI (V) & FH5L

R1} R1
Vs =Vier X 1+ E] - E X Vadj (min)

7. BEE X B AT (R) % FH &R
Rg= '8
Lo (max)

ENL— b A Fx—=TIVERVEPWMIY FO—JL
av ba—)L-¥ YV (CTRL)IZ1DD Y v TPWMMKEE 2~
O — LBEREZ T T A 2 — TR FE L T E 4,
DY AT LTI L 724 2 — TABEEDSRETT, 2Dk
ZRBT 5100 EAHOHED X181 /R X TV B a v
=R AT 52 TY,
BOTH%X19, X120, X21Z& /KL T

J@ TeEXAS
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——VIN SWI—
PWM Brightness Control
100 Hz to 50 kHz CTRL OVP —
——GND LED |—
Enable (EN) —1IFB RS |—
[X19. Separate Enable and PWM control using a Schottky diode
VIN  sw
PWM Brightness Control
100 Hz to 50 kHz CTRL OVP
GND LED
Enable (EN) FB Rg
[X120. Separate Enable and PWM control using a Transistor
PWM Brightness Control VIN SW

100 Hzto 50 kHz |
Enable (EN) O——

} CTRL OVP |—

——|GND LED |—
—FB RS —
[¥21. Separate Enable and PWM control using a AND gate
LA7I MIOWTDOEE HIZDOWTDER

TRTCDAA v F v Z7ER, FISHOE — 78R L TE W
A4 5 F Y TTEHRBOEBO LA 7 MEREFTCOEELS R T
T ehDET, VAT Y FREBESITDODRA T AW E,
LEXab =2/ A XD/ T 2 —T 4 - A ILDY v 4
DECIBEIDRHD 9,

ANV TV RBANERCRE AT A2 2T LA
NEVIZTEL RS CERELATREAD /A, A4
VEZARLA K — FIIMOBPEAND /4 THEA % RANRIC
MAZB7-DTELLEFZA v F EVOELICHET S Z &N
MYETE, 74 —=FNy 27 - EUR7 4 — KNy ZHKIEN
4 AVE=—ZFV2ONBTH 5720, 74— K3y ZRAIKIZ
AVE AR GHEL TR L 2 LA D HA,

TPS6104213 R IZ BN 7ZQFN/ Sy r — VT & h ¢
WET, TSy r = UIiINy = D ORREEE S A AT
29—y FRfHlEhTwEd., QFN/SON PCB
Attachment” 7)) r —3 3 » -/ — [ (SLUA271) 2 & L T <
72 &0,

QFN/ S o — D DA /B B B RgyaldPCBO L A 7
Y MCRELIKRIFLET, =V 7 LIRAVCPCBESE &
iS5 Z &1 & 0 BURHIRgaIFEGE L 37, BHO#ES
ECiEH =~ o8y FIZIZPCBOE 7 IIARE T A, 4 —=
LSy FIFPCBIZ R LA uda b 8 A,
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L1
Sumida CDRH3D16-6R8 D1
6.8 uH Zetex ZHCS400
YN
d|
Co—=
1uF N |
VIN o—e
27Vto6V VIN  sw 1
CTRL OVP \\ \\
Cuny ——
4.7uF GND LED
’, FB Rs
Rs
Enable/PWM Brightness 13Q
Control 100 HZ to 50 kHz

[X22. TPS61042 Powering 6 LEDs, Efficiency = 84% @V = 3.6 V/19 mA

L1

10.0pH D1
Coilcraft DO1605T—103MX Zetex ZHCS400
o * ’Jr * * ¢
Co BN
VIN 100 nF \\ \\
27Vto6V VIN SW _V_
c CTRL OVP - N[
INT—_—
aTuF | GND LED v
FB Rs |_ | \X
PR
- - A 4
W\
Rs
Enable/PWM Brightness % 650Q R1 Ro
Control 100 HZ to 50 kHz 30 30

[X123. TPS61042 Powering 8 LEDs, Efficiency = 81% @V} = 3.6 V/18.6 mA

J@ TeEXAS
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L1

Control 100 HZ to 50 kHz

4.7pH D1
Coilcraft LPO1704-472  ZHCS400
YN . ’JI' .
COL
VIN, o 1uF \\ \\
1.8Vto6V
VIN  sw 1
CTRL OVP \\ \\
Cuny ==
4.7 uF GND LED
’, FB Rsl—
=%
Enable/PWM Brightness =13Q
Control 100 HZ to 50 kHz
[X24. TPS61042 With 1,0 mm Total System Height. Efficiency = 82.7%@Vy = 3.0 V/19 mA
L1
4.7 uH D1
SUMIDA CMD4D11 ZHCS400
Y YL ®
d
Co =
4.7 uF \\ \\
VIN o—e
1.8Vto6V VIN SW — \\ \\
CTRL OVP
Ciny——=
4.7 uF GND LED
’, FB RS—J
Rs
Enable/PWM Brightness 13Q

{i’ TEXxAS

INSTRUMENTS

[X]25. TPS61042 With Low LED Ripple Current and Higher Accuracy Using a 4.7 uF Output Capacitor

17




L1 D1
4.7 uH ZHCS400

e p

Co ——
100 nF R X
Vec=1.8Vto6V O—9
VIN SW pp— \ \
Cny —— o CTRL owp
4.7 uF GND LED
Analog Brightness Control
3.3V = LED Off
OV =ILED =20 mA
[X126. Adjustable Brightness Control Using an Analog Voltage
L1 D1
4.7 pH ZHCS400
nmm * }JI' .
Co ‘L
100 nF X =
Vecc=18Vio6V o—o
VIN SwW ——
- DAY
. o——| CcTRL ovP
IN =
47uF | GND LED
FB R
R1
10kQ Rs

3.3 V PWM Signal 13Q
0 % LEDs on

o—A\W—o
. R R2
100 % LEDs Off c 120 kQ

[X27. Alternative Adjustable Brightness Control Using PWM Signal

WYy 7 —VICBL T, REOIEMRIEERE ZSIHS 2280,

J@ TeEXAS
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PACKAGING INFORMATION

Orderable Device Status (" Package Package Pins Package Eco Plan @  Lead/Ball Finish MSL Peak Temp @
Type Drawing Qty

TPS61042DRBR ACTIVE SON DRB 8 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS61042DRBRG4 ACTIVE SON DRB 8 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS61042DRBT ACTIVE SON DRB 8 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS61042DRBTG4 ACTIVE SON DRB 8 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

@) MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

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

J@ TeEXAS
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PACKAGE MATERIALS INFORMATION

TAPE AND REEL BOX INFORMATION

REEL DIMENSIONS

% Reel Width

TAPE DIMENSIONS

>|<K0|<P1>|

7

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length

K0 | Dimension designed to accommodate the component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

a O

OO0 0000 — Sprocket Holes

—— = =1
Q3! Q4 Q3 Q4
R 3 A

I
Q1! Q2 Qw:az

o 1 /./'
N

=
Pocket Quadrants

Device Package| Pins Site Reel Reel A0 (mm) B0 (mm) KO0 (mm) P1 w Pin1
Diameter| Width (mm) | (mm) |Quadrant
(mm) (mm)
TPS61042DRBR DRB SITE 41 330 12 3.3 3.3 1.1 12 Q2
TPS61042DRBT DRB SITE 41 180 12 3.3 3.3 1.1 12 Q2

20
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TAPE AND REEL BOX DIMENSIONS

PACKAGE MATERIALS INFORMATION

\\"’////' e \//
Device Package Pins Site Length (mm) | Width (mm) | Height (mm)
TPS61042DRBR DRB 8 SITE 41 346.0 346.0 29.0
TPS61042DRBT DRB 8 SITE 41 190.0 212.7 31.75

J@ TeEXAS
INSTRUMENTS
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DRB (S-PDSO-N8) PLASTIC SMALL OUTLINE

|

|

|

|
%»77777 3,15
\ 2,85

PIN 1 INDEX AREA — |
TOP AND BOTTOM

1,00
o8]

1 il | SEAT!\.IG PLANE
I il

0,05
0,00

axg'figgl —

fa

u I
/E\ EXPOSED METALZED/ A
FEATURE (4x) (W m m (W

0,25

1,95 1010 ®

Bottom View

4203482/G 11,/04

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. Small Qutline No—Lead (SON) package configuration.

A\ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

ﬁ Metalized features are supplier options and may not be on the package.

J@ TeEXAS
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THERMAL PAD MECHANICAL DATA
DRB (S—PDSO-N8)

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available

at www.ti.com.
The exposed thermal pad dimensions for this package are shown in the following illustration.

CQ
-l
-l

Exposed Thermal Pad

4
t — 2X 0,65

—_ —a—

1,50 0,10 N Jj E—
. =
q

UL
i
)

y

4X 0,23

=l
[
[

N 4X 0,625
1,75 +0,10 NOM

Bottom View

NOTE: Al linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4206340-2/E 09/07
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DRB (S-PDSO-N8)

Example Stencil Design
0,125mm Stencil Thickness
(Note E)

Example Board Layout

— [~—6x0,65 0,3—= |J=— — |~—6x0,65

.-0000" 0000

’ [— 285 ——~

O 15 2,95 iE;I wt :;Izoi% 2,95
O O N II:D T

0,23

00 ppnen

66% Printed Solder Coverage by Area

Non Solder Mask Defined Pad Center Pad Layout

(Note D)
—‘ 4x1,025 F
}

Example
Solder Mask Opening

(Note F)

Pad Geometry
(Note C)

4207048-2/B 12,/05

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN
Packages, Texas Instruments Literature No. SCBA017, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for solder mask tolerances.

(SLVS441a/Dec.2002)
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Instruments Incorporated (TIJD#H 241, LU FTIJ % L Texas Instruments
IncorporatedZ#EFRL CTIEWVONET) 12, ZDHELE K O —E 24 FFITIBIEL .
B R ZOMOETEEL G LIZH B OBGE D (E 7133 — v 20 £t %
P TR AHRLE T AEOFEL T BRI BTSS0S B 5
FOWBWARPFL THZE ZDOBFMBBUEA I DRELED THENESNT
A T &0, &2 TOREIE BEBRETIEDORIZEHS | 25925 ifE X T B85
A3 SR DE Y HAG IR SN TOEWEAIR. T
WX DZEE OB AR EN BT O BHEIRFTEZAFIIAE > TRGEEh 9,

TUE. Z DN —FY 27 85 TIO BHELREE S F A O IRFERE D AR IS I
L7zMEREE R L T3 28 3 B ERETI L DM TA BN RAER AR
WARBINERITFIBL 2B Z AL T ZEEFAELET B L U2
DA VB B IRIEHIE . TIA YRR SR 2 OIC B E A2 3 i T T
BN TEDET , BT/ AADETD 3T A—2— 2B B [EH ORATIE. BUF
BENFOETERIBE DT TCOBHAERE LT LT AbN TEDEE A,

THE BEOT TV =2 a /BT 3 HRBLIEBFROB B ORI DN
THEEARSIZLIZHDEE A THERREHHL T2 B FROBB K OZD
TIVr—2a /DWW TOBRTIEB R MRICH0E T, THLER A& B L 72 % bk
DG OT TV =2 a2 DN THIEIN S B fEE R/ NDEDET 5728,
WY ARG BB K UMRE LRI RIS TBERIC TR T,

THE. TIORFELIZH —E 2B HHEN TOBHIAA B HEEE 3L
FEICBEIL T BTIO R NE  EAEME . [0l A FNE . Z D O TID A1
WEENECFE DN TS DT AV 2% G 580 ZEIEIHR IS BRI
HIRFEERBL THBDEH A TINE =FHDOHFBLITH —LEZI DL TR
AR 2203 TIAV SR B LS —E 2 3328120 TI4 kY
2552580 RS LISER T ZEEAB®RLERY A, ZO IS A EHRE
5121358 = FH OREFZ OO KNI FERE I DR UFE —E 1571+
V2EBEFNEESRVNBARHY . E-TIORFFZ OO PENEIZ S
ETI D54tV 2% B THE EFIEESEVIEAEHDE T,

TIDT—4-Ty LR T =4 -2 = OHIZH S MAEM L2 L3 2D H
IZ—UIDZEEEMADZ LML D ZDERERG O EN 724 TOLRGE. Z0F.
IR B 0SB AT E A L SN BIRDIC B W TRFEN DDLU E T, L%l
WICELZMA THEHE T 2ZLIARETHAEECSEBITHTY . TIE. £
DI BELEEINFHRPBEHI OV TIMORBEREL AV F A,

- x

=r
=

TIDHELFELIZH —E DWW TTUZ KD SR Bk S thZ Do 3
FTA—A—L D5 HHNE, TN EBATEINHHTYZTIE S LU
2% HIRFE T A2 EiE YT S LI —EATK§ 52 TOHIRI
R OIS OBORARGEZ RN L O AR A E TR a b a2 517 %
TY ., TUE ZDES 5 FIN DN TIIM OFFHEE L HDE R A,

TUZ TIO B ZATRNZEDN M E LR AL T 7 r—av (il
A EAHEREREE O LI THY ISR RD S 5735 A2 E O AR RIZEDH Y
SR CIGFOEBE LTS TAETEL4D) ICHHEh 2T L4280 T
BOEHEAAHL BERETION S OREFRA 2R I TZ O LS AN
DWTHHEICA LB AIBREE T, ZEATINT 7V — 2 a B L 74
WP R MR L 72U TR B BRI ZDIS BT TV =2 av DR A K
O T 25 F 7235 [ A T 4 57201 b BLE SN B i PIR AT M O el &
Fib D  BEROEBIZONT EFTIHN A Z DO LS LR AETENI LA
W& BRI § 52812 D0 T BHARN A TOEN BT B4 85
FHEM K ORAEITE T ERFIHA ML S H DB EA > TV BILERD,
POZDZEIMRELET , E5IS EL T — TIOBEB S Z DS R A TENT
DB EAB LRI EIN 22 8Ic Ko THEP B AL TRV LE D&
FENZOWEFLIGHE L5 A B ERPTIE L ZOREFIZZ DO REIDA
Ba§28DLLET,
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