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1. Typical Application (Fixed Output Voltage Version)
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Ty OUTPUT VOLTAGE SOT23 PACKAGE SYMBOL
Adjustable TPS62200DBY PHKI
12V TPS62207DBV PJGI
15V TPS62201DBV PHLI
40°C 0 85°C 16V TPS62204DBV PHSI
18V TPS62202DBV PHMI
1.875 V TPS62208DBV ALW
25V TPS62205DBV PHTI
33V TPS62203DBV PHNI
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PFM Mode at Light Load
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PWM Mode at Medium to Full Load

2. PowerSave Mode Thresholdsand Dynamic Voltage Positioning
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ABSOLUTE MAXIMUM RATINGS

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

UNIT
Supply voltages, V,@ -0.3Vto7.0V
Voltages on pins SW, EN, FB @ -0.3Vto Vg +0.3V
Continuous power dissipation, Pp See Dissipation Rating Table
Operating junction temperature range, T, —40°C to 150°C
Storage temperature, Ty —65°C to 150°C
Lead temperature (soldering, 10 sec) 260°C

(1) MEHBRATRUEDX FL R, BBMEI XA -V EHRIIEZZZEPHNET, ThREIAFLIADEERDACDOVWTRLTHY, ZDTF—2>— b0 [H#
TEERM] ICRENTEEHAZRETOAMBOBESFRIEETNA TV A, EMSRAEROREICREEEC & AESOEEMICHEBESZZ 2L
wHES,

IR TOERERERNDT Z > FinFEEEELTVWET,

DISSIPATION RATING TABLE

T, < 25°C T, =70°C T, = 85°C
PACKAGE Rosa POWER RATING  POWER RATING POWER RATING
DBV 250°/W 400 mW 220 mW 160 mW

(1) 5E>80T23/%y 7 — ¥ DEEENEER D #IEH1E250°C/W T T,

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply voltage, V, 25 6.0 \Y
Output voltage range for adjustable output voltage version, Vg 0.7 V, \'
Output current, Ig 300 mA
Inductor, L (1) 4.7 10 uH
Input capacitor, C,(") 47 uF
Output capacitor, Co (" 10 uF
Operating ambient temperature, Ty 40 85 °C
Operating junction temperature, T 40 125 °C

(NFEMBCOVWTRT TV = a3 EHRDBESRBL T &,

ELECTRICAL CHARACTERISTICS
V,=36V,Vy=18V,Ily=200 mA, EN = VIN, T, =—40°C to 85°C, typical values are at T, = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
SUPPLY CURRENT
Vi Input voltage range 25 6.0 \
la Operating quiescent current lo = 0 mA, Device is not switching 15 30 HA
Shutdown supply current EN = GND 0.1 1 HA
Undervoltage lockout threshold 15 2.0 \Y
ENABLE
v EN high level input voltage 1.3 \
EN) EN low level input voltage 0.4 \
lEn) EN input bias current EN = GND or VIN 0.01 0.1 uA
POWER SWITCH
. Vin=Vgs=3.6V 530 690
P-channel MOSFET on-resistance mQ
Vin=Vgs=25V 670 850
rds(ON)
) Vin=Vgs =36V 430 540
N-channel MOSFET on-resistance mQ
Vin=Vgs=25V 530 660
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ELECTRICAL CHARACTERISTICS (continued)
V,=3.6V,Vy=18YV, l5=200 mA, EN = VIN, T, =—40°C to 85°C, typical values are at T, = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MmN TYP  MAX | UNIT
SUPPLY CURRENT
lkg_P) P-channel leakage current Vps=6.0V 0.1 1 A
likg_(N) N-channel leakage current Vps=6.0V 0.1 1 UA
Iy P-channel current limit 25V<Vin<6.0V 380 480 670 mA
OSCILLATOR
fg Switching frequency 650 1000 1500 kHz
OUTPUT
Vo g:{;ztable output voltage TPS62200 0.7 Vi v
Vet Reference voltage 0.5 \%
TPS62200 |V,=3.6V1t06.0V,Iog=0mA 0% 3%
Feedback voltage () -
Adjustable [V,=3.6V1t06.0V,0mA<Ig<300mA -3% 3%
TPS62207 |V, =25V 106.0V,lg=0mA 0% 3%
1.2V Vi=25V106.0V,0mA<Iy<300 mA 0% 3%
TPS62201 |V|=25V1t06.0V,Ig=0mA 0% 3%
15V V=25V 1t06.0V,0mA<Iy<300mA -3% 3%
TPS62204 |V,=25V106.0V,Ilg=0mA 0% 3%
16V Vi=25V106.0V,0mA<I5<300 mA -3% 3%
) TPS62202 |V|=25V1t06.0V,lg=0mA 0% 3%
Vo Fixed output voltage ("
1.8V Vi=25V106.0V,0mA<Iy<300 mA -3% 3%
TPS62208 |V,=25V1t06.0V,Ilg=0mA 0% 3%
1.875V V=25V 1t06.0V,0mA<Iy<300mA -3% 3%
TPS62205 |V,=2.7V1t06.0V,Ilg=0mA 0% 3%
25V Vi=27V106.0V,0mA<Iy<300 mA -3% 3%
TPS62203 |V,=3.6V1t06.0V,lg=0mA 0% 3%
33V V;=3.6V1t06.0V,0mA<Iy<300 mA -3% 3%
Line regulation Vi=25V1t06.0V,Ilg=10mA 0.26 %NV
Load regulation lo =100 mA to 300 mA 0.0014 %/mA
likg Leakage current into SW pin Vin > Vout, 0 V < Vsw < Vin 0.1 1 UA
lxg(Rev) Reverse leakage current into pin SW Vin = open, EN = GND,Vg,, =6.0 V 0.1 1 UA

(NWHAEE=12VTIE. /XT—t&—T-E— F(PFME— R) BifFR R A N EEREEIN £ EK T B - H22uFDENF v /X 4P BETT,
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TYPICAL CHARACTERISTICS

Table of Graphs
FIGURES
. vs Load current 3,4,5
n Efficiency
vs Input voltage 6
lg No load quiescent current vs Input voltage 7
fg Switching frequency vs Temperature 8
Vo Output voltage vs Output current 9
(on) rqs(on) - P-channel switch, vs Input voltage 10
rgs(on
ds rgs(on) - N-Channel rectifier switch vs Input voltage 11
Line transient response 12
Load transient response 13
Power save mode operation 14
Start-up 15
EFFICIENCY EFFICIENCY
Vs Vs
LOAD CURRENT LOAD CURRENT
100 MR T 100 T T T 11T T
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[T T LA~ =TT ] 1
L v, =37V A 90| T
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85 / 85 7
Y
30 V=5V 80 / ,)(
3 3
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) g /
g 0 E 70
k] 2
& 65 £ 65
H w V=5V
60 60 =
55 55
50 50
45 45
40 40
0.010 0.100 1 10 100 1000 0.010 0.100 1 10 100 1000
I - Load Current - mA I - Load Current - mA
3 4
3 7
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Efficency - %

NO Load Quiescent Current - LA

TYPICAL CHARACTERISTICS (continued)

EFFICIENCY EFFICIENCY
Vs Vs
LOAD CURRENT INPUT VOLTAGE
100 T T TTTIIT T 100 T
95 V\°1=H'111:15 Vx Vo =18V
T H I
o 1 L -
90—V, = 2.7 V [l > 95
(Il L I =150 mA
85 / /1 i 1 A\ N—
) —
80 /l/ 4 \ 20 D —
/ ® | — ]
75 frtt V=37V % " ~—
i// L 3 I =300 mA
70 S 85 IL=1mA —
1 3
65 / =
L
60 80
V=5V
55
50 75
45
40 70
0.010 0.100 1 10 100 1000 2.50 3 3.50 4 4.50 5 5.50 6
I, - Load Current - mA V| - Input Voltage - V
5 6
NO LOAD QUIESCENT CURRENT FREQUENCY
Vs Vs
INPUT VOLTAGE TEMPERATURE
25 1080 ‘ ‘
1075 - —
V=6 v/ =
20 Ta = 85°C 1070 = —
Ta=25°C N P ~T V=36V
f } I 1060 v
15 —T™ ' L~
Ta=—20%C 3 1055
s L1
;g,. 1050
10 £
L 1045
o V=25V
1040 [ T
5 "
1035 =
L1 ]
1030
0 1025
2.50 3 3.50 4 4.50 5 5.50 6 -40-30-20-10 O 10 20 30 40 50 60 70 80
Vi - Input Voltage -V Ta - Temperature -°C
7 8
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TYPICAL CHARACTERISTICS (continued)

OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
1.90
1.88
1.86
>
o 1.84
g PFM Mode
©° 1.82
>
S 1.80
o PWM Mode
- .
o 178
O 176
1.74
1.72
1.70
0 50 100 150 200 250 300
lp - Output Current - mA
9
r4s(on) P-CHANNEL SWITCH
Vs
INPUT VOLTAGE
0.8
0.7
G
S o6 \\
a N~
S N UL
c . \
§ Ta=25C |
Z' A= \_\
= 0.4
g \ Ta= 40 °C \\\
gr \\ -
- 0.3 \-‘
0.2

25 3 3.5 4 45 5 5.5
V) - Input Voltage - V

X 11

0.8

0.7

0.6

0.5

0.4

Tds(on) P-Channel Switch - Q

0.3

0.2

rgs(on) P-CHANNEL SWITCH
Vs
INPUT VOLTAGE

Tp =85°C

|

Ta=25°C

\ Tp=-40°C

Va4

/
[

2.5 3 3.5 4 4.5 5 5.5 6

Vo
20 mV/div

Vi
3.6Vtod46V
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LINE TRANSIENT RESPONSE
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TYPICAL CHARACTERISTICS (continued)

LOAD TRANSIENT RESPONSE POWER SAVE MODE OPERATION

| e
somuing =| hawy LMW? oo 1f'1'-|q_i..?“"11-i-.h'“' _L-L-u-

e
r—'—| '5 yomud W
e = M
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10pusdv -~ M. beiaiiieneieiebec o e e e e a ]
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13 14
START-UP
¥
Vo =1.8 V/200 mA
Enable

14
2Vidiv |==

Vo i«

1Vidiv |
; i i
[ |t
| e i
-
50 mA/div |
100 ps/div
15
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17. Layout Diagram
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TYPICAL APPLICATIONS

'] a

TPS62202
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1.8 V/300 mA

18. Li-Ion to 1.8V Fixed Output Voltage Version

Vi
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25Vto6V I
c1
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' sw
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L 8 EN FB
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c2
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Vo
1.8 V/300 mA

19. 1.8V Fixed Output Voltage version Using 4.7uH Inductor
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20. Adjustable Output Voltage Version Set to 1.5V
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PACKAGING INFORMATION

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

TPS62200DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62200DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62200DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62200DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62201DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62201DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62201DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62201DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62202DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62202DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62202DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62202DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62203DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62203DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62203DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62203DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62204DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62204DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62204DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62205DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62205DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62205DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62207DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS62207DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS62207DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
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Orderable Device Status (" Package Package Pins Package Eco Plan @  ead/Ball Finish MSL Peak Temp @

Type Drawing Qty
TPS62207DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS62208DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS62208DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

(™ 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) 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, Tl Pb-Free products are suitable for use in specified lead-free processes.

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 TI
to Customer on an annual basis.
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