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ORDERING INFORMATION

5(1) 2
PLAST'C(SDCI;T,? 6@ | urpuT vOLTAGE MINIMUM ON-TIME MINIMUM OFF-TIME MARKING

TPS64200DBVR Adjustable ON time = 1.6 s OFF time = 600 ns PJAI
1.2VtoV|

TPS64201DBVR Adjustable Variable minimum on time OFF time = 600 ns PJBI
1.2VtoV|

TPS64202DBVR Adjustable Variable minimum on time OFF time = 300 ns PJCI
1.2VtoV|

TPS64203DBVR Adjustable ON time = 600 ns OFF time = 600 ns PJDI
1.2VtoV|

(1) REDZEBERIET— T/ —ILTOMIEERL THY . EEIEY) — L7 V) 3000 TF,
(2) REDEETIR/NEFT—T/) - TORERERL TH ) . BEIE ) —v27-4)250fBTT,

ABSOLUTEMAXIMUM RATINGS

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

Supply voltage, VIN -03Vto7V
Voltage at EN, SW, ISENSE —-0.3Vto VIN
Voltage at FB -03Vto33V
Maximum junction temperature, T 150°C
Operating free air temperature, Tp —40°C to 85°C
Storage temperature, Tggt —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 300°C

(1) MEHRAERLUEDZ bLRI3, RRIEAR-BEHNE LA -V EHRBIEZZENHNET, CREXPLADEBDHCOVWTRLTHY . ZOT—
S22 — b0 [HREERME] ICRSNFEEMA ZRETORRROHEEREEBRT 2D TS A, EMEATROREICRBEE 2 &3, &S
ROEREMEICHBESABIENHYET,

PACKAGE DISSIPATIONRATINGS

Ta<25°C DERATING FACTOR Ta = 70°C Ta = 85°C
PACKAGE POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
SOT23-6 400 mW 4 mW/°C 220 mW 180 mW

(&) 6E>80T23/%y I — ¥ DEEENEER D#HIEHIE250°C/W T T,

RECOMMENDED OPERATINGCONDITIONS

MIN NOM MAX | UNIT
Supply voltage at VIN 1.8 6.5 \Y
Operating junction temperature -40 125 °C

“-’f TEXAS
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ELECTRICAL CHARACTERISTICS
VIN=3.8V,V0 =383V, EN=V|N, Ta = 40°C to 85°C (unless otherwise noted)

SUPPLY CURRENT
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V) Input voltage range 1.8 6.5 \
Q) Operating quiescent current lo=0mA 20 35 A
I(SD) Shutdown current EN=V, 0.1 1] pA
OUTPUT/CURRENT LIMIT
Vo Adjustable output voltage range VFB V| \%
VEB Feedback voltage 1.213 \
Feedback leakage current 0.01 0.2 HA
Feedback voltage tolerance -2 +2 %
V(SENSE) Reference voltage for current limit 90 105 120 mV
ISENSE leakage current 0.01 0.2 HA
Line regulation Measured with circuit according to Figure 1 0.6 %I
Load regulation {\//Ilejztfge\(/i with circuit according to Figure 1 06 %A
Measured with circuit according to Figure 1 94%
N V|=8.8V,Vo=33V,Ilp=1000 mA
N Efficiency Measured with circuit according to Figure 1 80°%
V| =38V,Vo=1.2V,lg=800mA °
Start-up time Ié)o==04r;ﬁ,': Time from active EN to VQ, 0.25 ms
GATE DRIVER (SW-PIN)
V|25V 4
'DS(ON)  P-channel MOSFET on-resistance V=18V 6 Q
Viz25V 4
rDS(ON)  N-channel MOSFET on-resistance V=18V 6 Q
lo Maximum gate drive output current, SW 150 mA
ENABLE
VIH EN high level input voltage Device is off 1.3 \
VIL EN low level input voltage Device is operating 0.3 Y
EN trip point hysteresis 115 mvV
likg EN input leakage current EN=GNDor VIN 0.01 02| uA
VuvLO) Undervoltage lockout threshold 1.7 \'
ON TIME and OFF TIME
o ) TPS64200, TPS64201, TPS64202 1.36 1.6 1.84
fon Minimum on time TPS64203 only 056 065 074| "
Reduced on time 1 TPS64201,TPS64202 0.80 us
Reduced on time 2 TPS64201,TPS64202 0.40 us
Reduced on time 3 TPS64201,TPS64202 0.20 us
TPS64200,TPS64201, TPS64203 0.44 0.55 0.66
toff Minimum off time TPS64202 only 024 03 o036| "

{9 TEXAS
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PIN ASSIGNMENTS

DBV PACKAGE
(TOP VIEW)

ENCIT] 1 610 SW

GND[T] 2 5[ 1] VIN

FB[L] 3 4 | T ISENSE

I F 1% EE
TERMINAL
NAME  NO. /0 DESCRIPTION
EN 1 | fi—?’{bi‘ﬁ%o:({)l:“‘/pfl:l:/‘*ﬂ“L” LANIDIBEALN=RIFAZ =TIV E/-. 02 v7 “H” LNXILOIBEICIETL N—4IE
Sryh AL - E-RICE)EBERITILASVESENET
FB 3 | TA—RNTiaF  HAEBEEHFEETE-HZDEC NN IO R EREERLET
GND 2 I TSR
Sw 6 O |ZOECEHTIPF+XILMOSFETOS —MIERHLET,
ISENSE 4 I EFARE AN T VINEISENSERICERARHIBMEERLET (AT 23,
VIN 5 | BREEANEF,

FUNCTIONAL BLOCK DIAGRAM

VIN EN
o | — 'n
| Minimum topn Logic |
| — Timer M |
(0.2 us, 0.4 us, u -
| 105mv Overcurrent 0.8 us, 1.6 us) X :
ISense | Nomparator |
|
' @—l/ D !
| Timer Q
. ®— (0.6 us,0.3us,) ®
FB | Regulation
Comparator

ton Regulation ton
L o Timer Regulator

(3 us, 15 us, 16 us)
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WEREh T ET, 3.3Vt B E ikt o 5 S
EZHUCIB U CEE S 9, TPS6420312 2>\ TORMXIIZ
KI251RENTWB T Y r— g VAR EHWEZBAD R

DTY,

V| ©

s

Ci
10 uF
X7R

TPS6420x

1/EN sw |8
2/GND VN |2

FB ISENSE

MBRM120LT3

Si5447DC

CDRH103R-100

4.7 pF

1. Basic Application Circuit For a 2-A Step-Down Converter

R2
360 k2

R(ISENSE) = 33 mQ

[

.||—o—|

O\Io

Co

47 uF PosCap
6TPA47M

TABLE OF GRAPHS
FIGURE
n Efficiency vs Load current 2-5
Output voltage vs Output current 6-9
Switching frequency vs Output current 10-13
Operating quiescent current vs Input voltage 14
Output voltage ripple 15
Line transient response Using circuit according to Figure 1 16
Load transient response Using circuit according to Figure 1 17
Start-up timing Using circuit according to Figure 1 18
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Efficiency — %

Efficiency — %

TPS64200 TPS64201
EFFICIENCY EFFICIENCY
Vs Vs
LOAD CURRENT LOAD CURRENT
100 100
Vi=3.6V V|=36V \L
20 % m= 90 TR
80 T Vi=42V 80 /: vi=42V |||
vi=ev | VI=5V / M1
70 1= 70 Vi=5V
/ ¥ e 1N
60 I 60 AN
V z ‘7; Vi=6V
c
50 :g 50 —1/
40 & 40 // /
30 30 ‘
el
20 20 -~
. Ta = 25°C,
10 \T/:\) Y 10 Vo=33V
0 LU L L 0 L (LI
0.0001  0.001 0.01 0.1 1 10 0.0001  0.001 0.01 0.1 1
lo — Load Current — A lo — Load Current — A
2 3
TPS64202 TPS64203
EFFICIENCY EFFICIENCY
Vs Vs
LOAD CURRENT LOAD CURRENT
100 T T TTTTI0 T 100 T T T 1 II””” | |||| L
V=36V b = Ta =25°C, Vi=18V V=25V
90 = 90 Vo=12V - W=
/,a N L
80 Vi=4.2V [ 80 /’ 7T N
y /.- V=5V ABEN / -
0 T < s |
- vi=6V ° / h Vi=36V
60 | 60 7 I
/) 4 2 /// T
50 L E 50,//,[’ V=6V | V=5V
£ //
=
el
30 [ 30
20 20
Ta = 25°C,
10 Vo=33V {i 10
0 L L 0
0.0001  0.001 0.01 0.1 1 10 0.0001  0.001 0.01 0.1 1
lo — Load Current — A lo — Load Current — A
4 5
i
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Vo - Output Voltage -V

Vo - Output Voltage -V

TPS64200

OUTPUT VOLTAGE
VS
OUTPUT CURRENT
340 T
Ta = 25°C,
338 yo=33V
3.36 ”I i I V=5V
— Vi=42V >
3.34 Vi=6V !
i ——— A Y %
3.32 e et \‘ g
| | -:~ "\ 1>-'
3.30 V=36V { 2
’\ 5
3.28 \ o
3.26 o
3.24
3.22
3.20
0.0001  0.001 0.01 0.1 1 10
lo — Output Current — A
6
TPS64202
OUTPUT VOLTAGE
\'ES
OUTPUT CURRENT
340 T
Ta = 25°C
338} ’
Vo=33V Vi=6V Vi=5V
3.36 |
\ >
3.34 1
k. >
3.32 \ ~ 2
) >
N -
3.30 Vi=36V 3
| - o
™ £
3.28 Vi=4.2V °©
3.26 o
3.24
3.22
3.20
0.0001  0.001 0.01 0.1 1 10
lo — Output Current — A
8
i
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TPS64201
OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
340 T T
Tp = 25°C,
338~ yg=33V
3.36
Vi=6V [[l vj=5V
3.34 [ il V] =42V
N N
3.32 '% AU
3.30 ! TN,
V=36V \
3.28 ‘
3.26
3.24
3.22
3.20
0.0001  0.001 0.01 0.1 1 10
lo — Output Current - A
7
TPS64203
OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
T T LI
1.29}- TA=25°C,
Vo=12V
1.27
1.25 VI=36V "y =5V
| || \t V=6V
1.23 INERTITY
N
\ —
1.21
1.19 V=18V L V=25V
1.17
1.15
0.0001  0.001 0.01 0.1 1 10
lo — Output Current — A
9
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f — Frequency — kHz

f — Frequency - kHz

TPS64200 TPS64201
SWITCHING FREQUENCY SWITCHING FREQUENCY
Vs Vs
OUTPUT CURRENT OUTPUT CURRENT
400 500 TTTTIT T 1
T TTTTT TTTIT T 1 T
Vi=5V Vo=33V 450 Vo=33V |||}
350 N N
(' u 400
300 V=5V /
} » 350
250 / Vo=1.2V ][] ¥ 300 n
>
Q
200 ] pum § 250 Vo=12V
o
Q 9
150 ’Iﬂ £ 200 i -
|
/ - 150
100 /
/ / 100 y y /
50 / i
4 1 50
L /d‘d
0 Lt 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lo — Output Current — A lo — Output Current — A
10 1
TPS64202 TPS64203
SWITCHING FREQUENCY SWITCHING FREQUENCY
Vs Vs
OUTPUT CURRENT OUTPUT CURRENT
600 T T TTTTT T T 900 T T TTTTT
550l VI=38V Vi=42V V=5V
N Lt \ 800
500
450 \ 700 / N
400 / \ N Vo =33V,
I T 001 cy=165pF T
350 I J
N Z 500 [
300 / N 2 / LA
' \ o 400 / Vo=12V
250 g
i - \ i /
200 n \ 300
| \ /
150 | i
100 A S vi=asv I\ 200 ) ),
"/ V1| cs=165pF \ / /
50 \ 100 A
Vo=33V 7L A
MR AR RET 0 et
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lo — Output Current — A lo — Output Current — A
12 13
i
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Ig — Operating Quiescent Current— pA

1 V/Div

20 mV/Div

40

35

30

25

20

15

10

0

TPS642000
OPERATING QUIESCENT CURRENT

Vs
INPUT VOLTAGE
TpA=25°C  Tp=85C
' 2
Ta==a0C | L 48
v E
/.nv- """‘-# <
2
a
<
/ £
7/ g
0 05115 2 25 3 35 4 45 5 55 6 6.5
- Input Voltage - V
14
TPS64200
LINE TRANSIENT RESPONSE
V|=38Vto5V,
Vo=12YV,
RL=12Q,
Tp = 25°C
s, - A AR, Vl R E
1 \ : <
I W A
™ W o
|I||!| wmw‘ il *[ me‘ﬂ“.,ull il 3
>
E
[=]
n
40 ys/Div
16
i
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TPS64200
OUTPUT VOLTAGE RIPPLE

=38V,

Vo=12V, lp =1000 mA
RL=1.2Q,
Ta = 25°
A =25°C |_ Vo
1:" - o h . “ i
ke b T | 5, T, W
) l(coil)
u
1
2 us/Div
15
TPS64203
LOAD TRANSIENT RESPONSE
lo
r S e i
L
Vi=5YV,
Vo=33YV,
I =200 mA to 1800 mA,
Ta =25°C
Vo B |
iy o T —— =
g f
50 pus/Div
17
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TPS64200
STARTUP TIMING

§
it
'
TR TR TR R L
'..r||||.. LR !--n.-

l(Inductor)

=38V,
Vo=33V,
RL =1.66Q,
I - Ta =25°C

100 us/Div
18
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EMEE—F
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LE—EEGEATEST, RCAF /NS CHMHISMEX ¢35 2

EATCEET. KOO TV Ty 3 D O 0% F 1 —F 4 -4 A FIVOERO Yy 7Y MEME
EBHLTCEED, TPS6420x13100% 7 2 =7  # 4 2L E— FIZkD L ¥

OB H A K & WAL, TPSe420xiE it E i€ — F TH) L= g VEMER L &0 5 AR D ORI B % HE
ELEY., ZOE—-FTR, 4 Y42 2BRIFLIODZA 5 F BLE¥, ZOE—FTIE, PMOSZA v FIFHIZH VITk -
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HHEFIZ AL v FOF 2 —F 4 - %4 ZIIZEBIZHREL ¥ 57 b CREOIEERE A EET 559 5 ) — BT 7))
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13VDEN b V) v TEEL EOANBFEIZ L DTPS64200i3 > v v
MYV B=FIZBDET, Y r vy PAT VI, ST =24y
Fo P IAN SR, Bikdy. ZOMeERIEA 712k D
F9, £, HEERMIIIWALDELS B EF, 1 2—T -
¥y L7 LLIZY 5 &TPS64200iF “Y 7 M 24—+ D
HClNR2ZY 7 b 24— bEfEICK DB L £9,

BEEOQOY V77 b

KEET v 27 7Y b AR X DIRANBERFO T34 20
FEASIEEh 3, ZHBEERERIRETT Vv — 2 235}
HIDOPMOSEA VIZT 52 L AP EE T,

ERHIR

ISENSE A JJid 4453 PMOSAN O HIPRE F & 7% 2 ¢ 5 DI fili
HahEd, Vi sMHTIPMOSD v — 2 I i EHT % #4% L
%9, ISENSEV ¥V iZ4MFFPMOSOH V) — 218k L ¥, &%
KEFILTORTKRD SN T,

| _ VisensE) )
(cur lim) ~ RS

ka2 MLo2w, HIERERERE T % DIZHMT I PMOSD

ps(on) DHHTEZ LN TEE Y, ZOHA. ISENSEX VX
SHFPMOSD F LA ic##i L £ 9, PMOSOERIZPMOS
AF VI 5 72 810ns R IZTPS6420x T HBIRIZH > 7Y ¥ &
ENhE ¥, ISENSEX Vid, MMEHi% 4 5 554 1ZPMOS
DY =212, HHLEWEAR F VA VS, s s b8k
LCEradhudad A, 25 L, Y2740
BIRIRHERY 7 24— MIFEET B 2 L I3 TE FE AL (o)
PRI L UTHH SN B8 DRK N LA VEHRIZELTO
XTRDOENFET,

V(ISENSE)

s (@)
DS(on)

I(cur lim) =

D& IRTE

SRR O TS E Ok Az, TV bu— T TR
5N FHEIRED AP AIEET T, BEMIRE T, ST & 4
I — FOBHRIRKNEMKEWL 28EMRH D E3, £4 4 —
F A2 MREBR»GHRET D720, 74 —FNy 2 - EVOEEN
7 DFEUEGE K D RV IFTPS6420x13 8 7 B &2 BN & 2 £ ¥,
B (7 4 — ¥y 2BENE Q) OEADOF 7 KL
WausE WML £9. ZHUCEDPMOSHRH U Vitk 5 &
M 24 4 = FOBRIZMKE T L. 2 L OGRERRED
PMOS%#HUAF 7IZYJDIRA 3, X THEIZ T 4 — FoYy
7 -V OBFICIEHIL £,

s

TPS64200D KM 257 7V r— ¥ 3 /@%75_‘.1 AL E
o IMF T ERERITBATRIFIC R DEIRL £, & Ay
PEHRsENSE) 2 DMED . HHFA X —F, A &2 2L, Hh

/ATy FrHekEEY, A vE o 23ENETE) v T
LVBREBZAZBRIEE 24 v F v 7 RMEE S LIBERL &
T, MhavyFry e Cha ) v 7L RUSEBESRA
ISEHATBE )BT EREZDEDERIRLEYT, Hhay
TV HOESRIZ T VN = 2 DREEED = DIZBETT, -
T, HHET SV r = 3 VEPETIEH 5 —ERDESRE & - 72
WHayFysrBETd, LOFHN W CE7T 7Y r—va
VIERESHL TS ZES 0, ATV F Y HIEFrEORMSA
HERELIST 2N TELZT I LD $HA,

125 ABRERDETE

ISENSEY » 13120mV/R(1sENsE) DA L v ¥ 2k — L F &}
DNEDOEHR T /3L — 2T Eh TnE Y, Eiiz v /L —
S~ A v E o ABRAEZEL £, BREIBRZAS
PMOSZERET 2 Z L AHNTH 5720, WMEHEERZZO
FIBRAERISEL TRV A, BEIZIB L THIBRER 2 kK
HIIEROLIMGEE 72X Z R BICEREL TL 230, B
BEMITEA Y F 22D » FLBEBRICE DMLY -2
BRAZETILEPHD 9, /o, BIEPRISEE) RO 2
B — b7y TR ORIBRTERE & B 25 A . AREhIRERT I
HEE T TRERH D 7,

\Y min
(ISENSE)
R(ISENSE) T Haxig (3)

o — maximum output current in continuous
conduction mode

V(ISENSE), min = 90 mV

R LA IOTF AL FORIETEA LT 4 0
THA,

(VUSENSE)maX)2

P > 4)
(ISENSE) R(SENSE)

V(ISENSE), max = 120 mV

HAOEEDERE
TPS6420xD B IS T DB 7 /354 & &> TERE
THEZENTEET, mamwA%mde74—Fﬂva-

Yoy —s@EmIck e/ LTHEL 2BIZIMQE
@if@uﬁi%ﬁo
_ R1+ R2

VO_ VFBX -
Vo

R1= R2x [o—=|- R2 withVpg=1.2V (5)
v
FB

TV =y g IlkosTiE, VAT MZKXDFBRS

GNDN\DFBERENKZIBELZ L2080 E4, ZOBA.
PEED IV ISL — R ZDTF— 42— N TED SN TS E/N
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7 VIR & 7o i N T R CENET B OIS+ R EE T A A
FUTTEREPE LhEYA, TOXI LT TV r—v a3y
TR VISV — 2 O % 1T 5 72804.7pF» 5 47pF (Typ) O
HHEHDOT 4 — R 7 57— F-23YF V4 (Cff) ZRUZIEHNIZ
LEd. 754 28NN MAGEZ O/t v R TPMOS
EFXVICTADICHAEREXOT VT Y HEARINL TL
FEU,

AATALT U HDOER

ANV F Yy HBENE»OHRNSE— 7 BRAKET 5 7%
OICHWSER, AVN=2DANTOZIA v F v ZEfEIZKD
HLB /4 ZRBIEY v TLEEELE ST, 7TV r—vay
DEKEFETL LD AT LEMELEDIKESRO 4 v 4)L-a v
FUHHBNE, TEREXSR/XTREA D5 Iy o -aY
FUHEBHLTL ZX0, BT - FTik, A VFUy
BHUTOXRTEZ5h2RMSEREFLL 21Ukt A,

v
0 (6)
VI’ min

Icinims) = 'o

Z O HRAERORMS A HEFRFH X PR KELY » 7L
o TANIVF U HEFINL TL £Z 20, R/Mlid10uF e
LET,

12479 ZEDZER

AV BEBRIRT BEDO T 587 2 — 4 3EREMEA V
LRV ATE, Vy TUBRIEEISA VE 240 212k ik
EENET, TPS6420xI3IAHH DA v 4o & ZMETEIfEL
T4, FEAEDT TN = 3 VTIZ4TuHD 5 ATUHOE A
iz ¥, Rasensg)  721drps (on) Tt E M B HIFREFR L 0
KELEBRERER DA VI ZERINL L FE N, f V&
2 ABELORWID A7 TIZTPS64200DEEE — K &2 5
ZETY, 20T ZZANIEEL MITBEDOZMFIZE D W
FTIPITHIE S NS /A RERIE)E £ 7213t 7 e 1
DO FDE— FTEETEE T, 754 ZIFLTOZRG A
FIUSERNA VIR TEIMEL 9,

Vi~ Vo~ lo X "psion)~ RRL* 10 =
top Min X (Vo + VeoporTiy * RRLX o)
ton, Min (8)

with RgL inductor resistance

V x At

with L= Al

RANE VIFRIBEMEDIGA DA v &0 4 v AT,

V-V~ -~ Xxr —Rpny X 1~) X ton, Min
2 2 on’
1L (al) T Lx(03x1g) L=( "0 'O~ DS(on) RL O)

Cp min= g XV, =V x V (7) Al

(ripple) I (ripple) I )

with: Al 0.3 x Ig (9)
with: V(ripple) — voltage ripple at C Bk TEEEEOWBAD A v &5 &Y T
Al —inductor current ripple
- (Vo * VscHottky * BRL * o) X toft:Min
RAIOEWE T T OWIEE v g3, = Al
(10)
=10 uH
(ripple) = 150 mV (verify in the application)
A—=H— BE 1LEYEUR DCH&#1 EAER

TDK SLF7032T-100M1R4 10 uH +20% 53 mQ +20% 1.4 A

TDK SLF6025-150MR88 15 uH +20% 85 mQ +20% 0.88 A

Sumida CDRH6D28-5R0 5uH 23 mQ 2.4 A

Sumida CDRH103R-100 10 uH 45 mQ 2.4 A

Sumida CDRH4D28-100 10 uH 95 mQ 1.0A

Sumida CDRH5D18-6R2 6.2 uH 71 mQ 1.4 A

Coilcraft DO3316P-472 4.7 uH 18 mQ 5.4 A

Coilcraft DT3316P-153 15 uH 60 mQ 1.8A

Coilcraft DT3316P-223 22 uH 84 mQ 1.5A

Wurth 744 052 006 6.2 uH 80 mQ 1.45 A

Wurth 74451115 15 uH 90 mQ 0.8A

1. TPS6420xTT A MHEDA v 4o 4 - Z b

{i’
TEXAS
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B A—H— rDS(on) VDS ID A e
Si5447DC Vishay Siliconix 0.11QatVGS=-25V -20V -35Aat25°C 1206
Si5475DC Vishay Siliconix 0.041 QatVGS=-25V -12V —6.6 Aat25°C 1206

Si2301ADS Vishay Siliconix 0.19QatVGS=-25V -20V -1.4 Aat25°C SOT23
Si2323DS Vishay Siliconix 041 QatVGS=-25V -20V —4.1Aat25°C SOT23
FDG326P Fairchild 017 QatVGS=-25V —20V -15A SC70

R2. TV —v 3V OETOMHAPMOSE SV Y 2 &

S43(FPMOSDEIR

TPS64200% FHWN=F&ER T > 3 — 2 1213 AT DPMOS %
MUAFEED £8A, PMOSOBERFREIZ, 2L v ¥ 3
FEE. rpg(on) 7 — MM, WIL/BEERK TT ., TPS64200
WRNEBELSVE THIfETE £ 925, 20 &5 H{KEHE CH)fE
X BHAEIMFHIPMOSIZZ & D & A& D{K\WVgg (th) T
ONHk 2R THTNIE D A, F/2PMOSOY — i
TPS642001ZFIjI & h 2 2BFEIE # I Eh 5 729, PMOS
DO — MIZOEBETIHET SN TE AT 8
o FLA V)= ZBORIRBIEEKIET TV r—v a0
BHEEBTLLOD LS LERANL P KEL HBIRETT, A V4
I ABWY) v TABNEL BEE-FTHDLTH L.
PMOSORMSEFIZLL FOXTRD 5 F9,

V
- _O
D = Ig v (11)
PMOSTIHE M5 E I EiRA L 24 v F v 7HE» 5
KD E4, BEIEIIZPMOSORMSE R & 52 65 M-S TD
DS (on) PRIK T, EEIHARIZLI TOX TR 5N £ T,

leMos(rms) = o

2

('06) X 'Ds(on)

P(cond)=

« (1+7Cx [T, _a5ec]) ~ (|OVB)2

X TDS(on) (12)

with TC = 0.005/°C

HAS 1 F— FDFER

HiJy &4 A — FIZPMOSH A 7IRREDKEM L, A I8 H
WRNE S A A v F v T TP SRS SR E R O RS
wRBOoNET, MROFEZGS20ICE Y ay P F—- &
AF-FEHELE T, 444 - FOY - I EREK SR
:]:ER(ISENSE) F7- (irDS (on) Té&i Sz v — 7%”[5E%(ﬁct ng
KRENWZ L EMERRL T 220, HEBRAHML 20k 5

FARNERS NI NS 39 bF—- 24— FAEBEIRLTL
72XV, EHE—-FTOLA 4 — FOEYERIZ. A V5804
B v TN ENEIRET S L . UTOXNTRD 5N T,

(1-30)
| (diode)(Avg) = 'o(1-D) = Ig 1‘v_l (13)

HAa 7 HOER

W13 v 7 v OFE R AMBIERO R KEBERAEZ T T
BLWHELEY » TLOFRMIZ IR L £, ERIELTS
1213 TPS6420x12 13 & % —E DESRIEA M E T, IKESRD & ¥
A2V T VY E7213PosCapB T TV — g3 VIZBWTE 5
ERMRERMLET, WORSA 22T A LA THRET S22
DIWFP Lot Iy - avFrha5IckiTsZ &8
TEEY, WMHEEY) v IMERHNERE TV T Y DESR
OO E 50 £9, TPS6420x THHX N B X4 v F v
JRBECTIE, BIEY v TIVIZESRIEIZ & > TRAT 3 HAD
—HRIIZ90% 2 595% % i £ 7,

_ 1
AVpp_ Al x [ESR+ (—8>< CO>< f)]

~ 1.1 Al x ESR (14)
AV
_ pp
ESR’maX~'TT§jﬁ (15)

AR RIS EADEIEREORR E & ITHmL
T, WHERIA YOS ZOREAETORAMZT v I TiE. I
NEREHET DI TOREHNEZ ENTEET,

2
o _ LxAb
) (V| = Vg) xav

(16)

BE *—H— VR IF Nylr—=o
MBRM120LT3 On Semiconductor 20V 1A DO216AA
MBRO0530T1 On Semiconductor 30V 05A SOD123
ZHCS2000TA Zetex 40V 2A SOT23-6
B320 Diodes Inc. 20V 3A SMA
K3 TAIMFEALAL A= ) A b
*i
TEXAS
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B¥% A—H— BE ESR ERREE
6TPB47M (PosCap) Sanyo 47 uF 0.1Q 6.3V
T491D476M010AS Kemet 47 uF 08Q 10V

B45197A Epcos 47 uF 0.175 Q 16V
B45294-R1107-M40 Epcos 100 uF 0.045 Q 6.3V
594D476X0016C2 Vishay 47 uF 0.1 Q 16V

Ra. 77V r—va v COfiflary 7Y

HAOBEY v TV

WHEEY » 7LORBETHHEIEZT 4 —F)Ny -V
DEPT /A L TRESNIAEEL D B KREL B D0, 21300
EBDET, 7TV T =¥ 3 YHARNE VIR TEIEL T
250, WHEEIZY v T (K= 2 BEDES) b0 £
T, ). BN TR TCEMEL TWB T Y =Y 3 VT,
WMBEZHIIO) v VRS (¥ — s BEDF5) /& < %
DT,

& IAY- 11
HHBERASMEOEA . TPS6420xIZ AEREIR T — F TEIE
LEd, A VA7 ZOBRBPEAR T LA, A v &2 058
FEFRMERBREZER L, 2k, K24 9 F Vo
P A DD Y THEAF — FEPMOSOM S & &858 L Ty
BKORRIRPEC 3, ZORMRIRCZ F/3EIFEIZ & 0 fEH
ITMHES TR ENTEET, AT HEBRFGORYIDO AT v
TIRIEREO IR A ET 52 LT, K2, Ya v b

F— LA &= PIZWFNCT 7V % L CRIRFIE R
ZOYIINEDLIPIZ T A 2 EREERL 9, YT RwE L8
BREL LD LIBERLET,

R = 2rflL (17)

f — measured resonant frequency
L —inductance used

TFXUr—2 3 IC8U TN ZDER
TPS6420xF&ERIT ¥ b1 — S E DA v R & 721 [
DA THE IV b - LDES LN TEELET, A4 v FV
TR RANA VIR & T NA TIRERIC kK Dk B LT
L. ZOZEREICAMNERLICKOREENE T, 77
V=g VIS LT ZEBIRT 51 TOXRESHE
LT EXN,

i 24y F T BRBEEBD BAvF U RKREA B2y F TR A
AHAEEL SEEHR FINMRE FINARE
Vi>>Vo (fil. Vi=5V Vg=15V) B/ A RS TPS64203 TPS64200, TPS64201
Vi=Vo (fil. V=38V Vg=3.3V) B/ INA TSRS TPS64202 TPS64200, TPS64201
-] : ~
TV r—3 3 1ERR
Li-lon o ®
3.3Vto42V
R(ISENSE) =33 mQ
CIN
10 uF TPS64202

11EN  sw |6 Si5475DC

21GnD  vIN |3

3 4 CDRH6D28-5R0

= FB ISENSE 33V/2A
Co
MBRM120LT3 47 uF PosCap
4.7 pF 6TPA4TM
L

R2
360 kQ

[X119. Application For a Li-Ion to 3.3-V / 2-A Conversion

“-’f TEXAS
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Li-lon o——e
3.3Vto42V l

CIN
10 uF TPS64202

:ﬁ Si5475DC

EN sw |8
216ND wiN |2

= FB ISENSE
|7 MBRM120LT3 A

CDRH6D28-5R0

L Co

47 uF PosCap
c3 % R2 6TPA47TM

T 470 pF 360 kQ2

- L

[X120. Application For a Li-Ion to 3.3-V / 2-A Conversion Using r

AHTIBIEEANE VDY 7 7)) r — ¥ 3 v TIETPS64202
EREAL. 24 v F v SRR RNA TIRIC K DR ED
¥, f/NA 7 IR A3300nsDTPS6420213 TPS6420x 7 7 3 1) — D
fthod T34 2R L TRWA A » F V Z TR ER L 9,

3.3V/500mA D ERICY FIO L1 F kI
(8.3V~4.2V) AL A7 U r—3 3 > DEREHHI

L EHIPRH ORI 285 L £ 4.

Visense) ™" gomv
13x1y  13x05A

R(sSENSE) <

138 mQ (18)

ELE T/ & WIEHEMHR (1spnsE) = 120mQEBIRL 97, 1 ¥
Y ANAT 5 TECRESBRISEE LA VX A TO
Vo FIVERAERMGEL T 2 &0,
PMOSDrps (on) B34 ¥ &2 2 BHROBAUZMHH 2 254
. M7 T = 3 Y TIE138mQ & D /N K rpg (on) P
PMOSEFEH L ZT LA D £X¥ A,

2. Vo = 3.3V, Vgp = 121V Al CHY I TEE O 53 8 S 4 61
HLET,
\Y

Ri= R2x <—O)—R2 =172 x R2 (19)
Ve

R2 = 360kQ%EIRT 3 L. Rl = 619kQ& & £, EED
FEHEQE R1 = 620kQ A 3EIR L 4,

3. SMHIPMOSAEIRL £ 9,

VF LA KXV 533VANDEBRDBE . B/INATEBIEIR
33VTT, T, Iy —2IF10%DE—F (Fa—F 4 -

DS(on)

Sense and RC Snubber Network For the Schottky Diode

FA 0 = 1) THEL, RAPMOSERIE M ERIZHF L
{EBEDET,

lpmos) = 'o = 0-5A (20)

SHE BT A S 5 354 . Si2301ADSA &I A
TE5EONT TV =Y g v TRINEBEIRLET, £5
T UL, rps(on) P/NE HPMOSE R L ¥ i a b
FHA,

LITOREHOTPMOSO IR AHE B N AMEGEL TS 230,

2
_ _ 2
P (cond) = (1) x "bs(on) = (05 A x 0.19.Q
= 48 mW (21)
4 SMEHFE A F— FARINLE T,
Yay bdk— A A F— ROBHORAREANBEAK X
WEETT (VF oL -4+ V- kL TIZ42V),
Vv

| (diode)(Avg) = ! (1‘_0) = 1o(-55v)
g O v, O\" 42V

- 0.11A (22)
MBRO530T1 2B/ ERFEMFIEE T 5720 T &FERL
9, EAFMEEIIN0.3VTY, BBELIEICKRE LY 3y

FFE—-HA4F - FIE—RNICENEREAELAZ VY
MEREE T EEZDOTHHALZNTL 22X,

5. AV 2EERIRLET,

WHBEBESANERIIZIFELOEA, 24 v F ¥ 7T
B/ A TR E DR E D E4., - T ZA v F V¥

“9 TEXAS
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TIIERAATEBROBRKE % B &5 IZTPS64202% f#H L

9, U7 TV =2 3 v TIRO3XIgDA VX o &) 5T

LNBEREFREERELE T 4 V427 2 OEFEHUIT

100mQE L5,

N THERIOBE, A v &2 2ERYU FORXRTRD S

S
(vo+v +R

(SCHOTTKY) * RRL X lo) * tofp min

Al

(3.3V+0.3V+0.05V)x0.3us
= = 23
03 x 05A 7.3 uH (23)

AVEADY) 9 TLERENELTEE, HETKEWL
AFHeLA VA2 2L LCL=10uHEBIRLE T, 20
BWAEDA VY E I AD) » TLERIZII0MA (Y — 2 [#]) & &
nET,

AV
ESR, max = P

A (Vo *+V(scHoTTKY) * RRL * 'o) X Logp MIN

L

= 110 mA (24)
4 VR BOBREKILUTOLSIZED T,
Al

|, inductor > |5+ 5 = 555 mA (25)

2

6. Al HavF Uy 4BIRLET,

HhayFy3idhEEY v 7L 220mVppk DN L &
5EIBRLET,

__ 002V
11 x Al 11 x0.11A

)y TULEMIEAT 5 & 5 ESRAY100mQ T47uFDPosCap

EERNL T,

ANy 7T I Z O/ MEIOUFZ R L £,

=165 mQ (26)

1 Li-lon Cell oj ®

10 uF
TPS64202

EN sw

3
Fg ISENSE | 4

Si2301DS

2 GND VIN 5 |

CDRH4D18-100

R(ISENSE) = 120 mQ

3.3V/05A

47 uF PosCap
6TPA47M

R2
360 kQ

X21. Application Circuit

16

{';‘ TEXAS
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5V o l o

R(ISENSE) =33 mQ

10 uF
TPS64200
11EN  sw |8 Si5447DC
21GanD viN |2
3 4 CDRH103R-100
= FB ISENSE 33V/2A
ZHCS200
__47 uF PosCap
6TPA47TM
R2
360 kQ
X22. Application For a 5-V to 3.3-V / 2-A Conversion
TPS64200fFFAD 1 > /N — 4
Vi o—e
27Vto4.2V
R(ISENSE) = 33 mQ
10 uF
TPS64200
11EN sw |8 Si2301DS
21GND  VIN |3 H
MBRO0530T1
—31 kg ISENSE |4 e 5V/01A
sw
R2 R1
[ *
24kQ V) 100 kQ
g CDRH4D28-100 47 pF
10 uH X7R
OPA363
= = L
[23. Application For an Inverter Using TPS64200
TPS6042xid 4 VS — 2 IS5 Z e TEE T, M7 7 v.=R vy
. - . . O~ R2" VFB
VIr— g VIZRAXRT YT EIDFETENTS Z &R0 HE
T, PMOSH A Y IZYJD b 5720, 4 v &2 % DEH
B Y, \Y
HRSTREENEZORAMETERLET, KIZPMOS | o0 ggy (ISENSE) 27)
BA7icbiniby, A v g2 2L T L O _Vo 2R(ISENSE)
F—AJncmE L 3., MHEERORKXNERIE
TOXREHONTHET I LN TEET,
i
‘b TEXAS
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OLEDEIR

TPS6420x!3OLED & JiH IZTPS61045 5 1812 > /3 — & L #

BEDEBZENTEET,
4.7 uH
J_ ® L 4 7V /50 mA
4.7 uF 1 1uF
by sw 22pF  x7R
B 1—2 VIN DO )
o3 ctRL  FB
_,_—6 GND PGND
= TPS61045
V| o ® =
1.8Vto5.5V
R(ISENSE) = 150 mQ
10uF [
TPS64200
11EN sw |6 Si2301DS
21GND VIN |2 /] H
MBR0530T1
31 B ISENSE |2 ‘ —7V/50 mA
swW
R2 R1
[ 2 L 2
130kQ V) 750 kQ
g CDRH4D28-100 47 uF
10 puH X7R
OPA363
= = 1
[X124. Application For a OLED Power Supply
a oj
10 uF
X5R TPS64203
11EN sw |6 Si2323DS
21GND  viN |2
3 4 Wurth 744052006
= FB ISENSE

MBRM120LT3;‘

1

1.2V/1.2A
6.2 uH
100 uF/6.3 V

B45294-R1107-M40

[X125. Application For a 5-V to 1.2-V / 1.2-A Conversion

“-’? TEXAS
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CIN
22 F TPS64202

EN  sw |8
GND  vin |2

1
2
3

= FB ISENSE
|f B320

R(ISENSE) =20 mQ

Si5475DC

DO3316P-472

3.3V/3A

100 uF PosCap
R2 6TPC100M
360 kQ
) L
[X126. Application For a 5-V to 3.3-V / 3-A Conversion
_ N, =3
toIvoHAaCT Y
5V Oj ®
R(ISENSE) = 33 mQ
Ci
10 uF TPS64203
1]EN sw |6 5
Si5475DC
GATE
2l anp v |8 | LEGOTE)
3 4 10Q
= EB ISENSE |4 CDRH6D28-100
33V/2A
MBRM120LT3
[ co
22 uF X5R
6.3V

X127. Application Using a Ceramic Output Capacitor

TPS6420xD 2 v + b — LN TIE, REFHED 2D 3
V- —ADESRE DMV T U AMELE LETO TN
Favan-avFrynafERinEd, Ll Eio7 7Y
F—va ViRl s3Iy s -avF U MRS &
DEd. FHRIbIZT 1 — F3y 7 L= FITEMOHIEEG S %
Mz 572DICHWTED, FBEVIZOEN>TWET, 20l
HIER1bAR1aD2~ A5 DOIPUEDRES - & SR A FEE L &
¥, RIbOIEHUEARIaIZIEN TN B E S &, HHBED AR
ZENIREL A TV REWEIRFL LD E T, ZORED

X af/MNRICHIZ 2720, AL, WHEEY v 7
WNELS D ET, LrLAENS, L EAD /ST H DR,
B2 2 AP KRE S L5203 F 1D LIKT L
i‘a—o

_ 1 _ 1
=73  RPb=9"5 (9
Ria ' Rib R1 Rila

R1b = 4R1aDHFA LI FOR AW TCRIZFFH L £9,

Rl HOIEIEY » 7 LA TR &N T & &L T, 1M Rw==%R1 (29)
CRENTWE Y — MRS R TOT7 7Y r—v 5 v i
TEHZENTEEY, ZNEAVN—ZDAL vy F T4
i
‘UTEXAS
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PACKAGING INFORMATION

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

TPS64200DBVR ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS64200DBVRG4 ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS64200DBVT ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)

TPS64200DBVTG4 ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)

TPS64201DBVR ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)

TPS64201DBVRG4 ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TPS64201DBVT ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64202DBVR ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64202DBVRG4 ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64202DBVT ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64202DBVTG4 ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64203DBVR ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TPS64203DBVRG4 ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS64203DBVT ACTIVE SOT-23 DBV 6 250 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, T 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 TI'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 Tl'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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XAHZAHI-T—42

DBV (R-PDSO-G6) PLASTIC SMALL-OUTLINE PACKAGE
20 PIN SHOWN

oy B
zH: H—T

0,08
1,75 3,00

1,45 2,60 i

1 3

Goge Plane
305
2,75 f
0°-8°
ow
— 1,45 MAX

Seating Plane ¢ \ ) ‘

0,15 j
0,00 I:“In

FALTORTEDEMIEI U X —MLTT,
B.HIEFELLKERTDIZEDPHWET,
C. RF4<TERE— I REEBEEATE A,
D. )= K1,2, 3DIBIE/Ny F—IARTEZNEZNHIST DY — F4,5 6L NEVWZ EPFHI ET,
E. &/ — KiE%F2 X JEDEC MO-178AB (5> ) ICHEHM L £ ¢,

(SLVS485)
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"\\:“ =
(—/El%\

HAT FH 2 A2V N A YRR (LT TIE VW WET)
J U'Texas Instruments Incorporated (TIJOB 4L LIF
TIJ % & U'Texas Instruments IncorporatedZ AL CTTIE WY
WET) X ZOEE RO —E ZAEEITBIEL ., B E W,
ZOMOETEAL  BLITE G OBGE R (EF 72139 - 2D
A b T AMMAHIRLE T EVEL T BEMIE. B Eh
BHNZ, BT 50 OB MAEREL TTHE 2O BRI BIEA
P DOEEBED THENEINTHER T X, 2 TOHMIT. B
ThRETIE DO BIZH [ ZER i SN T 25813 Y%K
FMFICHDE FYFEG RSSO0 AR D
HEXDZFEDBRIZIR SN BTIO BEHEZLR K FKIZHE > TR e
ShEd,
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