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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
1.2Vto V|

TPS64203DBVR Adjustable ON time = 600 ns OFF time = 600 ns PJDI
1.2Vto V|

(1) REDZEERIET— T/ —ILTORIEERL THY . EEIEY) — 27 V) 3000 TF,
(2) REDEESTIR/NET—T/) - TOREEERL TS BEIE ) —v27-4) 250 T7,

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) EHRAERLULENDZ FLRE, BWERICEXE) - BHNE LA -V EHMIEZDEPHNET, CNHRXA ML ADERDAHICDOVWTRLTHY, DT —
23— b0 [HEREYERMG] (RSN EEMA ZRETORLRZOEEEBELBRTIHD TS B A, BURAEROREICRIBHEL 2 &3, A8
EOEEEICHEEE AR ENMHYET,

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

(i) 6E>80T23/%y 7 — Y DEEENEER DI IE250°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
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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 VFEB \ \%
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 %IV
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 15 mv
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 o074| "
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| "
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PIN ASSIGNMENTS

DBV PACKAGE
(TOP VIEW)

ENCT]1 610 SW

GND[L] 2 5[ 1] VIN

FBCL] 3 4 | T ISENSE

I F 1 EE
TERMINAL
NAME  NO. /0 DESCRIPTION
EN 1 | fi—?’{bi‘ﬁ%o:({)l:“‘/pfl:l:/‘*ﬂ“L” LANILDBEIALN=RIEA 2 =TI . 0797 “H LANILOBF AT N—21F
Sryh AL - E-RICH)EBERIGILASVES LN ET
FB 3 I T1—RNy T EF HABEEZRETILHIDELICHM IO R EREERLET
GND 2 I |750k
sSw 6 O |ZOEU A IPFvRIVMOSFETD S —MIHERELET,
ISENSE 4 I EMIRHEA DT, VINEISENSERICE R HIRMEERKLET (FT2a),
VIN 5 I EREEANHTF

FUNCTIONAL BLOCK DIAGRAM

VIN EN
o | — 'n
| Minimum top 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
o 0.6 us, 0.3 us,
FB | Regulation ©6u hs.) ¢ S
Comparator

ton Regulation ton
L o Timer Regulator

(3 us, 15 us, 16 us)
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V|0
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Ci
10 uF
X7R

TPS6420x

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

FB ISENSE

MBRM120LT3

Si5447DC

CDRH103R-100

4.7 pF

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

R2
360 kQ2

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
/ h e NI
60 I 60 AN
V z ‘7; V=6V
c
50 :g 50 —1/
40 & 40 // /
30 30 ‘
el
20 20 -~
i Ta = 25°C,
10 \T/:\) Y 10 Vo=33V
0 LU L1 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 {j 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
V'S
OUTPUT CURRENT
340 T
Ta = 25°C,
338 yo=33V
3.36 ”I i I V=5V
_ Vj=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 2
3.24
3.22
3.20
0.0001 0.001  0.01 0.1 1 10
lo — Output Current — A
6
TPS64202
OUTPUT VOLTAGE
VS
OUTPUT CURRENT
340 T
Tp = 25°C
3.38] J
Vo=33V Vi=6V Vi=5V
3.36 |
\ >
3.34 1
- )
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
Ta = 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
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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 g 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 TTTTI T T 900 T T TTTTT
550l VI=38V Vi=4.2V V=5V
N Lt \ 800
500
450 \ 700 / N
400 / \ N Vo=33YV,
I T 00" cy=165pF T
350 I J
N Z 500 [
300 / N 2 / LA
' \ & 400 / Vo=1.2V
250 g
i - \ i /
200 n \ J 300
| \ /
150 | i
100 A S vi=asv I\ 200 ) ),
"/ V'] cs=165pF \ / /
50 \ 100 A
Vo=33V 7L A
MR AR EET 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
‘b TEXAS
INSTRUMENTS



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==40C | gD
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
o
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 us/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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TPS6420xi3 /Nt v Bl /A 7 Blo 3 > b o — iz
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M L DR T T2 ETAHTIDEE T,

EfEE—F
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FCEfELES. AL v F Y7 H A IALT AV FI 20D AV E N
BRITY AL OMBED RAEETEAFL, XICHUPYaET TPS6420x (N I AEBYIE D ZE A B 2 IR S 5 7 b 2 &4 —
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§4i—Fﬁﬁ*yﬁ7T%ﬁ®4V§7ﬂ®@ﬁlﬁw¥“ &V 2D ENE IR TPS6420xD AT HE & W 2z3hA . EA
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LE—hEHEATEST, RCAF NS CMHISKEE T3 2

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

WD H A K & WAL, TPSe420xiE it E i€ — F TH) L= g VEMERL &0 5 AR D ORI B % HE
ELEYT., ZOE—-FTR, 4 Y42 2BRIFLIODZA 5 F BLE¥, Z2OE—FTIE, PMOSZA v FIFHIZH VITk -

ST ANNCREREREAD SEA BT FTO 03 =02 21003y 7 ) — O RTIERIH & RABIZ
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1=

1.3VDEN b V) v TEEL EDOANBFEIZ L DTPS64200i3 > v v
MYV B=FIZBDET, Y r v PAT VI ST =24y
Fo P4 SRR, Bikds. 2 ORI 712k D
F9, £, HEEMIIIWALDELS B EF, 1 x—T -
¥y ‘L7 LLIZY 5 &TPS64200iF “Y 7 24—+ D
HClNR2ZY 7 b 24— bEfEICL DB L £9,

BEEOQOY V77 b

KEET v 27 7Y b AR X DIRANBERFO T /54 20
FEASIE Eh 3, ZHBEERERIRETT Vv — 2 235}
fHIDOPMOSEA VIZT 52 L AP EE T,

ERHIR

ISENSE A JJid 4453 PMOSAN O HIPRTE F & 7% ¢ % DIl
HahEd, Vi sMHIPMOSD v — 2 I i EH & #4 L
%9, ISENSEV ¥V iZ4MFFPMOSOH V) — 218k L ¥, &%
KEFILTORTKkD SN T,

| _ VisensE) )
(cur lim) ~ RS

K22 MLo2w, HIEREWREFRE T % DIZHMT I PMOSD
DS (on) DHHTEZ LN TEE Y, ZOHA. ISENSEX v iZ
SHFPMOSD F LA Viz##i L £9, PMOSOERIZPMOS
AF VI 5 72 810nsR IZTPS6420x T HBIRIZH > 7Y ¥ &
ENhE ¥, ISENSEY Vid, BMEHi% 4 5 54 1ZPMOS
DY =212, HHLEVEAR F LA VS, s o bS8k
LCEradhudad LA, 25 LA, Y2740
BIRIRHERY 7 24— MIWEET B2 L I3 TE FH AL (o)
PRI L UTHH SN B8 DRK N LA VEHRIZELTO
XTRDOENFT,

V(ISENSE)

s (@)
DS(on)

I(cur lim) =

D& IRTE

SRR O TS E Sk Az, TV bu— T TR
5N FHEIRED AP AIEET T, BEMIRE TR, ST & 4
I — FOBHRIRKNESKEWZL 28EMERH D ET, £4 4 —
F A2 MREBR»GRET D720, 74 —F Ny 2 - EVOEEN
7 OFEUEGE K D RV IFTPS6420x13 8 7 B &2 BN & 2 £ ¥
B (7 4 — ¥y 2BENE Q) OBFADOF 7 KL
WausE THML £9. ZHUICEDPMOSHR U Vitk 5 &
WM 24 4 = FOBRIZK T L. 2 L OGRERRED
PMOS%#HUOF 7IZYJDIRA 3, X THREIEZ T 4 — FoYy
-V OBFICIEBIL £,

i

TPS64200D I AKM 257 7V r— ¥ 3 /@%75_‘.1 IRLE
o SMF T ERERIT BRI R DERL £, & Ay
HEHRsENSE) 2 DMED . HHIFA X —F, A &2 2L, Hh

/AN FrHekEEY, A vE o 23ENETE ) v T
LVBREBZAZBRIEE 24 v F v Z RS E S LIBERL &
T, havyFyyidase Sha ) v 7L RUSEBERA
ISEHATEE 2T EREZDEDERIRLEYT, Hhay
TV HOESRIZ T VN = 2 DREIED =DIZBETT, -
T, HHET SV r = 3 VEPETIEH % —ERDOESRE & - 72
WHa vy F v RBETd, LOFHI W CET 7Y r—va
VIERESHLTLS ZE 0, ATV F Y HEFrEORMSA
HERELIST 22N TELZTIE LD $H A,

1259 SERFBRDEE

ISENSEY » i3120mV/R(sgNsE) P AV v ¥ 2 F— L F & &
DNERDER T >/ SV — 2R TnE§, B /51—

FIZRBE =2 4 v a8y AEREREL T, BB SHT
PMOSZR#ES 2 Z L AHINT S %720, MWEHHERFHIZ O
HIRRERISEL Td W A, BEIZIB L THIFRER # R K
HHERONLIEE 2 FZ 2N LICREL TS ZEn, Ei
REMIZIEA v &2 2D ) 5 TIVEFIZK DG LzE -2
Eamu’ﬁ:%%’@”édé\ﬁﬁ B E¥, 72, BHREFRIIALERED 2

= b7y TEERA Z OFIFREFE A8 A 725 A, BRI
?ﬁé%&lf’é‘ﬁﬁﬁﬁﬁi% DFEF,

\Y min
(ISENSE)
R(ISENSE) < T Haxilg (3)

o — maximum output current in continuous
conduction mode

V(ISENSE), min = 90 mV

ML IOTFEL D FORIEEA LT 4 D
THA,

(VUSENSE)maX)2

P > 4)
(ISENSE) R(SENSE)

V(ISENSE), max = 120 mV

HAOEEDERE
TPS6420xD B X IMT T DB 7354 & & 5 TERE
THZENTEET, mamwA%mde74—FNva-

Yoy —s@EmICk2E /NI LTHEL Z2BIZIMQE
@if@uﬁi%ﬁo
_ R1+ R2

VO_ VFBX -
Vo

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

TIVIr—v g IlkoTiE, VAT MZKXDFBRS

GNDN\DFHERENKZIBELZ L2080 E4, ZOHA.
PEED IV ISL — R ZDTF— 42— N TED SN TS E/N
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7 VI & 7o i3 T R TCENET B OIS+ R EE T A A
FUTTEREPE LhEYA, ZTOXIET TV r—v a3y
TR VISV — 2 O % 1T 5 72 94.7pF» 5 47pF (Typ) O
HHEHDOT 4 — R 7 57— F-3 Y F V4 (Cff) ZRUZIEHNIZ
LEd. 754 208 MDA Z O/t v R TPMOS
EFXVICTADICHFAEREXOT YTV HEARINL TL
FEU,

AATALT U HOER

ANV F Yy HRENE»LHFRNDEE— 7 BR AT 5 7%
OICHWSER, AVN=2DANTOIA v F vV ZHfEIZXD
KB4 ZRBIEY v TLEEELEST, 7TV r—vav
DEKEFEL LD AT LEMELEDOIKESRO 4 v 4)L-a v
FUHHBNE, TEREXSR/XTREA DX 53y o -aY
FUHEBHLTL ZX0, BT - FTik, AV FUy
BHUTOXRTE A 5N 2RMSEREFLL 21Ul A,

v
o (6)
VI’ min

Icinims) = 'o

Z DG RAERORMS A HEFRF G X R KELY » LI
o TATIVF U HEFINL TL £Z 20, R/Mlid10uF e
LET,

12479 ZEDFER

AV 8EBRIRT BEDO T 587 A — 4 3EREKEA V
LRV ATE, Vy TUBRIEEISA VE 240 212k ik
EENET, TPS6420xI3IAHH DA v 4o & ZETEfEL
£, FEAEDT TN = 3 VTIZ4TuHD 5 ATUHOE A
#Z ¥, Rasensg)  721drps (on) T E M B HIFREFR L 0
KELEBRERER DA VI ZERINL T FE N, f V&
2 ABELOBRWID A 7 TIZTPS64200DEEE — K &2 5
ZETY, 20T ZFANIEBEL MITBEDOEMFIZE D W
FTIPITHIE E NS A RERIE)E £ 7213t 7 e 1R
DO FDE— FTEETEE T, 7/54 2L TOZG A
FIUSERNA VIR TEIMEL 9,

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

with RgL inductor resistance

V x At

with L= Al

RNA VIFRIBEMEDIGA DA v &0 4 v AT,

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

Cp min="g XV, =V < 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 L.
Al —inductor current ripple
- (Vo * VscHoTttky * BRL * o) X tofr:Min
RAIOEWE TR T OWIEE w3, = Al
(10)
=10 uH
(ripple) = 150 mV (verify in the application)
A—=H— BE 1LEYEUR DCH&# EANER

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 INr—=
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 M T DPMOS %
MUAFEED £8A, PMOSOBRFEAEIZ, 2L v ¥ 3
F®EE. rpg(on) 7 — MM, WIL/BEERK TT., TPS64200
BRVNEELSVE THIfETE £ 925, 20 &5 H{KEHE CH)IfE
X BHAEIMHIPMOSIZZ & b & A& D{K\WVgg (th) T
ONHk 2R THTNIE D A, F/2PMOSOY — i
TPS642001ZFIfI & h 3 2BFBIE # I Eh 5 729, PMOS
DO — MIZOEBETIET A2 LR TEATInD 28
o FLA V)= ZBORIRBIEEKET TV r—v a0
BHEEBETLLOD L LERANL P KEL HBIRETT, A V4
g ABWY) v TIABNEL . BRE-FTHDLTH L.
PMOSORMSEFIZLL FOXTRD 5 F9,

V
- _O
D = Ig v, (11)
PMOSTIH#E S M5 E I EiRL 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 7 IRREDKEM L, A 8§
WRNE S AA v F v TP SO RS SR E R O RS
wRYOoNET, MROFHEEZGS20ICE Y ay P F—- &
AF-FEHELE T, 444 - FOY - I EREK S BRLIE
:]:ER(ISENSE) F7- (irDS (on) Té&i Ehi v — 7%”[5E%(ﬁct ng
KRENWZ L AL T 220, HEBRAHML &0k 5

FARNERS NI NS 39 b F—- 24— FAEBIRLTL
a3V, EHE—-FTOLA 4 — FOEERIZ. A1 V504
B v TN ENEIRET S L . UTOXTRD S5 T,

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

HAaL T HOER

W13 v 7 v OFERETAMBIERO R KBERAE/Z T T
BLWHELEY » TLOFRMIZBIRAAL £, EREELZTS
1213 TPS6420x12 13 & % —E DESRIEA M E T, IKESRD & ¥
AN -V T VY E721FPosCapBT TV — g VIZBWTE 5
ERMRERMLET, WORSA 22T A LA THRET S 72
DIWFP Lot Iy - avFrha60IcHkiT52 &8
TEEY, WMHEEY) v IMERHNERE TV T Y DESR
O ORI E 50 £9, TPS6420x CTHHI N B X4 v F v
JRBECTIE, BIEY v TIVIZESRIEIZ & > TRAT 3 HIA D
—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)

H AR RIS EADEIEREOBR E L ML
T, WHERIA YOS ZOREAKETORAMZT v 7 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 TAIMFALAL A =T ) 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 » TLORBETHNEIEZT 4 —F)Ny -V
DEPT/NA L TRESNAEEL D B KREL B D0, 21300
EBDET, 7TV T =¥ 3 YHARNE VIEERTEIfEL T
250, WHEEZY v T (=2 BEDOES) b0 £
T, ). BN TR TTEMEL TWB T Y =Y 3 VT,
WMHBEZHNIO) v RS (¥ — s BEDF5) /& < %%
DET.

& IAY- 10
HHBERSEOEA . TPS6420xIZ AHEREIR T — F THIE
LEd, A VA7 ZOBRMBPEAR T LA, A v x0 5L
FEFRMERBREZER L, 2k, K24 9 F Vo
P A LD Y THE A+ — FEPMOSOI S & &858 L Ty
BKORRIRPEC 3, ZORMRIIRC F/3EIFEIZ & D fEH
IDMHES TR ENTEEY, AT HEBRFGFORYIDO AT v
TIRIEREORIRE R A ET 52 LT, KIZ, Y3 v b

F— LA F = PIZWFNCT 7V % L CRIRFIE A
ZOYIINED LN T A 2 EREERL 9, BT R L8
BREL LD LIBERLET,

R = 2xflL (17)

f — measured resonant frequency
L —inductance used

TTXUr—2 3 X8 U TN ZDER
TPS6420xF&ERIT ¥ b v — S E D A v R & 721 [
OA T IV b - LDES L TEELET, A4 v FV
J BB R NA VIR E 22N TIERIC K D E B LT
L. ZOZEREICAMNERLICKOREENE T, 7T
V=g VIS LT ZEBIRT 51 TOXRESHE
LT EX,

i 2Ly F L TRERD BRIy F U RREA By F 7 AR
AHAEEL SREHR FINMRE FINARE
V|>> Vo (ffl. V|=5V Vo=15V) B/ R TPS64203 TPS64200, TPS64201
Vi=Vo (fil. V|=38V Vg=3.3V) /N 7R TPS64202 TPS64200, TPS64201
o : ~
TV r—2 3 iER
Li-lon o ®
33Vtio42V
R(ISENSE) =33 mQ
CIN
10 uF TPS64202

11EN  sw |6 Si5475DC

216N N |3

3 4 CDRH6D28-5R0

= FB ISENSE 33V/2A
Co
MBRM120LT3 47 uF PosCap
4.7 pF 6TPA47M
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
3.3Vto4.2V 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 kQ

- L

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

AHTIBIEEANE WY 7 7)) r — ¥ 3 v TIETPS64202
EREAL. 24 v F v BRI RN TIERIC K DR ED
¥, f/NA 7 IR A3300nsDTPS6420213 TPS6420x 7 7 X 1) — D
WD 734 2R L TRWA A » F V Z TR ER L 9,

3.3V/500mA D ERICY FIO L1 F kI
(8.3V~4.2V) #ERAL A7 U 5r—3 3 > DEEEHHI

L EHIPRH ORI 2G5 L £ 4.

Visense) ™" gomv
13x1y  13x05A

R(sSENSE) <

138 mQ (18)

ELE T/ & WIEHEMRR (1spnsE) = 120mQEBIRL 97, 1 ¥
Y ANAT o TECRESRISEE LA VX A TO
Vo FIVERAERGEL T 2 &0,
PMOS®Drps (on) B34 ¥ & 2 2 BHROBAUZMHH 2 254
. M7 T = 3 Y TIE138mQ & D /N K rpg (on) P
PMOSEFEH L ZF LA £X¥ A,

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

R1= R2x <—O)—R2 =172 x R2 (19)
Ve

R2 = 360kQ%EIRT 3 L, Rl = 619kQ& &0 £, EHED
FEHEQE R1 = 620kQ A 3EIR L 4,

3. SMFHIPMOSAEIRL £ 7,

VF LA KXV 533VNDEBRDOBA . B/INATEBIER
33VTY, HoT, Iy NN—2IF10%DE—F (F2—F 4 -

DS(on)

Sense and RC Snubber Network For the Schottky Diode

FA N =1) THEL, RAPMOSERIE M ERIZHF L
{BEDET,

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

S B ARHT A S 5 356 . Si2301ADSA &I A
TE5EONT TV =Y g v TRINEBEIRLET, £5
T UL, rps(on) P/NE HPMOSE R L iy i b
FHA,

LITOREHOTPMOSO R AHE BN AMEEEL TS 230,

2
_ _ 2
P (cond) = (1) x "Ds(on) = (05 A)?x 0.19.Q
= 48 mW (21)
4 SMEHFE A F— FARINUE T,
Yay bdk— A A F— FOBHORAEANBEA KX
WEETT(VF oL -4 F V- kL TI42V),
Y

| (diode)(Avg) = ! (1‘_0) = 1o(-35v)
g O v, O\" 42V

- 0.11A (22)
MBRO530T1 2B/ ERFEMFIEE T 5720 T & FEIRL
9, EHFMEEIZN0.IVTY, BBELIEICKRE LY 3y

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

5. AV 2EERIRLET,

WHBEBESANERIIZITELOEA, 24 v F ¥ 7T
B/ A TS E DR ED E4. - T ZA v F V¥

‘t? TEXAS
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TIIERAATEBROBRKE % B & 5 IZTPS64202% f#H L

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

LNEBEREFRBEERELE T 4 V&2 2 OEFEHUIE

100mQE L5,

N THERIOBA, A V&2 2ERZYU FTORXRTRD S

S
(vo+v +R

(SCHOTTKY) * RRL X 1) * tofp min

Al

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

AVEADY) 9 TLERENELTE5, HETKEWL
AFHEA VA2 2L LCL=10uHEBIRLE T, 2D
BAEDA VY E I AD) » TLERIZII0MA (Y — 2 [#]) & 7%
nET,

AV
ESR, max = bp

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

L

= 110 mA (24)
4 VR BOBREKILUTOLSI2ED £,
Al

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

2

6. Al v F U4 4BIRLET,

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

__ 002V
11 x Al 11 x0.11A

)y TULEMIEAT 5 & 5 ESRAY100mQ T47uFDPosCap

EERNLF T,

ANV 7T IEZ O/ MEIOUFE 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 N |2
3 4 CDRH103R-100
= FB ISENSE 33V/2A
ZHCS200
__47 uF PosCap
6TPA47M
R2
360 kQ
[X22. Application For a 5-V to 3.3-V / 2-A Conversion
TPS64200fFFD 1 > /N — 4
Vi o—e
27Vto4.2V
R(ISENSE) = 33 mQ
10 uF
TPS64200
11EN sw |-& Si2301DS
21GND  VIN |3 H
MBRO0530T1
—31 kg ISENSE |4 e 5V/01A
swW
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§52 e TEE T, M7 7 v.=R vy
. - . . O~ R~ 'FB
VIr— g VIZRAXRT YT EIDFETENTS Z &R0 HE
T, PMOSH A Y IZYJD b5 720, 4 v &2 & DEFR
B Y, \Y
BRSTREENEZORAMETERLET, KIZPMOS | o0 gg x| (ISENSE) (27)
A 7icbinib, A v g2 2L Th T L O _Vo 2R(ISENSE)
F—AHICBIIL 3. HHBERCRAHIERIZL
TOXREAWCEHRETZZENTEET,
i
‘b TEXAS
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OLEDEIR

TPS6420x!3OLED & JiH IZTPS61045 51812 > /3 — 2 L #

BEDEBZENTEET,
4.7 uH
J_ ® L 4 7V /50 mA
4.7 uF 1 1uF
1oy 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 N |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
oIy oHAaCT Y
5V Oj ®
R(ISENSE) = 33 mQ
C
10 uF TPS64203
1]EN sw |6 5
Si5475DC
GATE
2l anp v |8 | LGOTE)
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 — LA TR, REFHED 2D 3
V- —ADESREE DNV T U AMELE LETO TN
Favan-avFrynfERingd, LarLERoT7 7Y
F—yva ViRl s3Iy -avF U TR E &
DE9. JHRIbIZT 1 — F3y 7 L= FITEMO ARG S %
MA572DICHNTED, FBEVIZOAEN>TWET, 20l
IR A R1aD2~ A5 OIPUEDRES - & SR A FEE L &
¥, RIbOIEHUEARIaIZIN TN B E S &, HHBED AR
ZENIREL A D TV REWIRFL LD E T, ZORED

X/ MNRIZHIA 720, P L, WHEEY v 7
WNELBDET, LrLAERS, L EAD /T H DR,
B2 2 AP KRE S L5203 F 1D LIKT L
i‘a—o

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

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

Rl HOIIE Y » 7 LA TR &N T & &L T, 1M Rw==%R1 (29)
CRENTWE Y — MRS RTOT7 7Y r—v 5 v i
TEHZENTEEY, ZNEAVNN—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 TlI'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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XAHZAHIV-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 Y X —MLTT,
B.HIEFELLKERTDIZEDPHWET,
C. RF4<TERE— I REEBEEATE A,
D. )= K1,2, 3DIBIE/Ny F—IARTEZNEZNHIST DY — 4,5 6L NEVWZ EPFHI ET,
E. &/ — FiIE%F2 X JEDEC MO-178AB (5 > ) ICHEH L £ ¢,

(SLVS485)
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EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
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