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Adjustable CEE . TPS63030DSK
-40°C O 85°C 10-Pin QFN
3.3V CEF TPS63031DSK
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TPS6300x
Input voltage range on VIN, VINA, L1, L2, VOUT, PS/SYNC, EN, FB -0.3v QO 7v

Operating virtual junction temperature range, T,

—40°C 0 150°C

Storage temperature range Tgg

-65°C 0 150°C
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Ch Oup Oic Ta<25°C® T, = 25°C®
DSK 60.6°C/W 6.3°C/W 40°C/W 1650 mW 17 mW/°C
(1) Thermal ratings are determined assuming a high K PCB design according to JEDEC standard JESD51-7.
gooood
MIN NOM  MAX oo

Supply voltage at VIN, VINA 1.8 55 V
Operating free air temperature range, Ta -40 85 °C
Operating virtual junction temperature range, T; -40 125 °C
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over recommended free-air temperature range and over recommended input voltage range (typical at an ambient

temperature range of 25°Cl 0 0 00O OO DOO

DC/DC STAGE

ooooo ooooo MIN  TYP MAX oo
\ Input voltage range 1.8 55 \%
\ Minimum input voltage for startup 0°C <Tp<85°C 1.6 1.8 1.9 \%
\ Minimum input voltage for startup 1.6 1.8 2.0 \%
Vo TPS63030 output voltage range 1.2 55 \%
Minimum duty cycle in step down conversion 30%  40%
Veg TPS63030 feedback voltage 495 500 505 mV
TPS63031 output voltage PS/SYNC = VIN 3.267 3.3 3.333 \%
f Oscillator frequency 2200 2400 2600 kHz
Frequency range for synchronization 2200 2400 2600 kHz
lsw Average switch current limit VIN=ViNa=3.6V, Tp=25°C 900 1000 1100 mA
High side switch on resistance ViN=Vina=36V 200 mQ
Low side switch on resistance ViN=Vina=3.6V 200 mQ
Maximum line regulation 0.5%
Maximum load regulation 0.5%
| Quiescent | VIN and VINA lo=0mMA Ven=ViN=Vina=3.6V, 25 35| pA
a current VOUT Vour =33V 4 6 A
TPS63031 FB input impedance Ven = HIGH MQ
Is Shutdown current VeEn=0V,ViN=Vjna=36V 0.1 0.9 MA
CONTROL STAGE
Vuvio Under voltage lockout threshold V|na Voltage decreasing 14 15 1.6 \%
Vi EN, PS/SYNC input low voltage 0.4 \%
Viy EN, PS/SYNC input high voltage 1.2 \%
EN, PS/SYNC input current Clamped on GND or VINA 0.01 0.1 HA
Overtemperature protection 140 °C
Overtemperature hysteresis 20 °C
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DESCRIPTION O
Maximum output current vs Input voltage (TPS63030, VOUT = 2.5V /VOUT =4.5V) 1
vs Input voltage (TPS63031, VOUT = 3.3 V) 2
Efficiency vs Output current (TPS63030, Power Save Enabled, VOUT = 2.5V / VOUT =4.5V) 3
vs Output current (TPS63030, Power Save Disabled, VOUT = 2.5V /VOUT =4.5V) 4
vs Output current (TPS63031, Power Save Enabled, VOUT = 3.3 V) 5
vs Output current (TPS63031, Power Save Disabled, VOUT = 3.3 V) 6
vs Input voltage (TPS63030, Power Save Enabled, VOUT = 2.5V, IOUT = {10; 100; 7
500 mA})
vs Input voltage (TPS63030, Power Save Enabled, VOUT = 4.5V, IOUT = {10; 100; 8
500 mA})
vs Input voltage (TPS63030, Power Save Disabled, VOUT = 2.5V, IOUT = {10; 100; 9
500 mA})
vs Input voltage (TPS63030, Power Save Disabled, VOUT = 4.5V, IOUT = {10; 100; 10
500 mA})
vs Input voltage (TPS63031, Power Save Enabled, VOUT = 3.3V, IOUT = {10; 100; 11
500 mA})
vs Input voltage (TPS63031, Power Save Disabled, VOUT = 3.3V, IOUT = {10; 100; 12
500 mA})
Output voltage vs Output current (TPS63030, VOUT = 2.5V) 13
vs Output current (TPS63030, VOUT = 4.5V) 14
vs Output current (TPS63031, VOUT = 3.3V) 15
Waveforms Load transient response (TPS63031, VIN < VOUT, Load change from 40% to 60% of 16
max)
Load transient response (TPS63031, VIN > VOUT, Load change from 40% to 60% of 17
max)
Line transient response (TPS63031, VOUT = 3.3V, lout = 300 mA 18
Startup after enable (TPS63031, VOUT = 3.3V, VIN = 2.4V, lout = 300mA) 19
Startup after enable (TPS63031, VOUT = 3.3V, VIN = 4.2V, lout = 300mA) 20
MAXIMUM OUTPUT CURRENT MAXIMUM OUTPUT CURRENT
Vs Vs
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EFFICIENCY EFFICIENCY
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STARTUP AFTER ENABLE

Outpuf Voltage

i ‘5 V/dIV DC 1 v/di DC

;Induc'tof Current
. 200 mA/div, DC

Voltage at L2 - ;
G Vdiv; DG vme ey snie s s g

TPS63031, Vo =33V -

i

i V=

Time 200ps/div

STARTUP AFTER ENABLE

'Enable‘ L T AT
'5V/d|vDC

Output Voltage .
-1 Vv/div, DC

i Inductor Current

olitage at Lol zoo mA/div, DC
5VJdiv, DC -

TPS63031, Vo =3.3V v, =42V, R =110

Time 100 ps/div

019 0 20
gogoouood
L1
/YY)
\\ L1 L2 J
VIN Vour
l VIN VOUT i
c1 VINA R1 C2
C3 EN FB
= PS/ISYNC R2
GND PGND
TPS6303X =
List of Components
REFERENCE DESCRIPTION MANUFACTURER
TPS63030/1 Texas Instruments
L1 1.5 pH, 3mm x 3 mm x 1.5 mm LPS3015-152, Coilcraft
C1l 10 pF 6.3V, 0603, X7R ceramic GRM188R60J106KME84D, Murata
C2 2 x 10 pF 6.3V, 0603, X7R ceramic GRM188R60J106KME84D, Murata
C3 0.1 pF, X7R ceramic
R1, R2 Depending on the output voltage at TPS63030, not used at TPS63031
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HRERERE
Orderable Device status ®  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
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no Sh/Br)

TPS63030DSKT ACTIVE SON DSK 10 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
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REEL DIMENSIONS

Reel
Diameter

2

Cavity

TAPE DIMENSIONS

‘4— KO ‘«Pl—ﬂ

H

—JAO ‘4—

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O OO O0OO0OO0OO0OO0o

| |
T T
Q1 I Q2 Q1 I Q2
N S Tl
| |
hall Qé Q43 |
I I
N~

Pocket Quadrants

Sprocket Holes

User Direction of Feed

*All dimensions are nominal

Device Package |Package |Pins | SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 W Pinl
Type |Drawing Diameter| Width (mm) | (mm) [Quadrant
(mm) |W1 (mm)
TPS63030DSKR SON DSK 10 3000 179.0 8.4 2.73 2.73 0.8 4.0 8.0 Q2
TPS63030DSKT SON DSK 10 250 179.0 8.4 2.73 2.73 0.8 4.0 8.0 Q2
TPS63031DSKR SON DSK 10 3000 179.0 8.4 2.73 2.73 0.8 4.0 8.0 Q2
TPS63031DSKT SON DSK 10 250 179.0 8.4 2.73 2.73 0.8 4.0 8.0 Q2
I} TEXAS
INSTRUMENTS

17



gobgoigboogoonbon

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) [ Width (mm) | Height (mm)
TPS63030DSKR SON DSK 10 3000 195.0 200.0 45.0
TPS63030DSKT SON DSK 10 250 195.0 200.0 45.0
TPS63031DSKR SON DSK 10 3000 195.0 200.0 45.0
TPS63031DSKT SON DSK 10 250 195.0 200.0 45.0

i} TExas
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LAND PATTERN
DSKJ S-PSDO-N100

Example Board Layout Example Stencil Design
Note D (Note E)
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647% solder coverage on center pad

Non Solder Mask Exposed Pad Geometry

Defined Pad
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(Note F

Pad Geometry
(Note C)

4208585/A 04/07

00 A 0O0O0O0O00C0OO0O0OOOGOOOO0OO0
B.OOODOOOOOOOOOOOOOOO
c. ooOooboooooOooolre-smv-7820000000
D.O0O0OO0OO0OOOOO0OOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
000000000000 00000000000000000000 Quad Flat-Pack Packagesl TID O O O SCBA0170 SLUA2710
0000000D000o000000000o0D0o0o0oooDo0oo0o0o0o0d0Owwwti.comdOO0O00000O
E.00O0O000000O0O00000O0O0O0O000OOOO0O0OOOOOOO0OOOOODOOOOOODOOOOOOOOOOOOOOOO
0000000000000000000000000000000000000000PC7525000000000R0
F OOoOOOoOoOooooOOoOoOOOOOOCOOOOOCOOOOOOOOOODOO

(SLVS969A)

I3 TEXAS
INSTRUMENTS 21



ERERN

JooooooopDoooboood oo boTO0O00O0O 00 O Texas
Instruments Incorporated TIJO 0 O O [J O TRO OO Texas Instruments
Incorporatedd 0 000000000 M MOO0OO0OOOOO0O0OOOOOOOO
J0@momooooooomoodooo0oooooooooooooo
Jo0o0dbOOoooO0ooo000o0Omooo0mooodobom ooago
Do0000ddoooomoodoooooooobooooooooooooo
000000000000 moOooTyoooooooOoooo0oooo
O0Mooooodooomooooooooooooooooooom
000000oo0ooooTNO00oO00oD0oOooOoDoO0ooDoooooo

DomoobobocOoo0oo@mooooooOoOooooooooooooo
gobobobobooooboomoooooomooooobobooooobooooo
go0oooooooooOoooooooooooboooboobooooboo
goooooooooOmooooo0oooooooooooooooooo
gooooooocoooooooooooooooboooooooooomao
oooooOooooooooOooooOooomoooooooooboooo

Oo0moooooooobo0oooooooooocoooooooooon
goooooooooooooornoooooobooooooobooooooo
gooboboboboooooboobooooobooonioooboooboooogoo
gooobooooobboooooobooooooobooobooooooooDo
gooooooboooooOooOooOoo@moboooboOoOooooooo

oooriboobooooobcboboboooooooooomooomooo
gooooooooTioooco@ooOoooooomoooTIoODO
gooooooooooooooooboooooboooooooobooooobooo
goooooboooooooonooooogobooooboooooooo
ooooooboanoboooobbooobooooooboooooboobooo
ooooooOm OooooO0000Ooooooboc0ooooomooooooo
goooooooooOoOooOoOoOoOOCOOOObOOOoOoOOOocoo
JOooo0ooooooooooOooomomiooooooooooo00oooo
oTioooo00oooooo0ooooooooooooodgo g

TIODO0O0OOOO0oboO0 00000000 o ooooooooooooocmooo
ooooooooooooo0mooooooooooooooooomoon
gooooboboobOoooooobobooboooboboobobobobooo oo O
go0oo0OoO000o0o0o0ooboooooOooOoooooooooooariom
gooboooobooooooboooooboboobooobobob

TioDODOooDooooooooomoboobooooomomoooooo
gboooboooomooomooooobooooooooTiIoooooo
gooooooooobobomoTioooobobooooooobooooooo
gomooobboooooooooooboc@mooooooooooooboboo
goonomobobbooooboooooooooboooogg

TioOnooooODMmOooooooooooooooooooooooooom g
go@MoooOoooboooanooooooooboooomoooooonoo
goooOoOOoooOO0DOO0O00000000000mCoo0oo0ooooooo
goooooobomoooTioooooboooooooooobboooooo
gooooooobooooOooobOoomiooooooobooooooa
gooobooooobobooomooomoooooooboooooooooo
gooooboboooooooboOooboobooobooocooogoooooooon
oMmomooboobooooomoTiooooboooboooooooboo
goooooooooooooooobomoooooooooomoooo
goobomoooooboboooobobooboooobooooooobobo
gooooooooooomoomoooariooooooobbooooooo
gooooobooboooobooobpoboobboboooobooonooboooob
gooooooooooooomoooTiooboboooobooobooboo
gooobooboooo

Tiooomoobooooooooooobooobbobobooooooomo
00000000000000000000000000000000000CO
00000000 0o0MmOoToo0mooooooob moocoooooo
gooooooocTicoOoOoooOooooOObOooOooOoOobOoOonioooOOn
goobbbobootoboooboooooobooooobooobooobobobo oo
goonoooooooboooooooooooboooomoooooooo
goooocooooOoooOOoOmooobooocoooooooooooooo
goobo@modooOooooooobooobomoobooooooooooog
goobooobooobooobbooboboooboboboobobooobooboobooooooo
goomooooogo

TIOoDoODmMoooooboobbbobobooooooobooooooooo
oooooooooooomoooboooobooobooooboooogoan
01so/Ts 169490 0 0 0 0000000000000 O00TIOOOOD0O0O
oooomooboooTiooooooOmoooooooooobooooboo
gogoaroboobooboooooooboobobooobooomoooo oo
goooooboomooobbooo

Copyright © 2009, Texas Instruments Incorporated
0000 U0opboooobgpoooooooooo

oooooooO0oooo0o0ooo0o00ooO000oo0o0oooo00onoon
oooobo0oooO0oOo/0000000000O0000O00O0O0O0O0

ooooooboOooOoooboomoOooobooboooooboOoooboobooon
10000
O0De0O0000D0O0DOODODOOOOOODOOOODOODOOOODDOOO
poooboooooooooooboOoOoOoOoOoOoboboooOoboOoOonoo
pooboooooooo
OU0De0O0000O0O0OOOO0ODOOOOUOODOOOOOODOOOODOOOO
goobOoboooooboOobooooOooobooobOooooooon
0o0o0o0000o0ooooooooooob0o000000o00o0oo
goooooooooooooooooooooOobooboo
O0De0O00O00O0O0OOO0ODOOOOOODOOOOODODODOOODOOO
pooboooooboooOoobooonooBoo
O0De0O0000O0O0OOOOUOOOOULUODOOOOOOOOOOOOOO
goooooooobooo0oooobOooooooooobooooon
oooooooo
20000000
OD0eJOO0OOO04000000O0O040085000000000000
gooooooooooooooooooo

gboooboboogbbooboobbd

O0eO0O0000O0O0O0O0O0OOODOOOOOODOOOO

3.00000

O0DeO00O0O0OOOOOOCOOOODOOOOODOOOOOOOOOOO
goooo

4000000

O0De0O0O0O0O0OOOOOOCOOOOOOOOOOOOOODOOOOOO
ooooobooo

50000

ODed0OOOOOOOOOOOZEO0O0OOOOOOOO1I000000
goboboboOoooOooboooooooooboooooooo

6000

O0DeOO0OOOO0OOOOOOOOOOOOOOOOOOOOOOOOBODO
gooo0oomooooooooooooooboooooooooo

O0DeJ0OO0O0O0O0OODOOOOOODOOODOOOOODOODODOOO
gooooooobooooOoobooboOooOoooobooOoOoono

oo

2001.11



