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X RATER 0@
ENEREHEA (BFCETR D 4 VBRY)
VALUE Bify
Input voltage range on SW, AUX, IN, USB, ENUSB, EN, FAULT, ILIM -03~7 \%
FAULT sink current 25 mA
ILIM source current 1 mA
T, Operating junction temperature —40 ~ 125 °C
HBM (Human Body Model) 2000
ESD \
CMD (Charged Device Model) 500
(1) HEHBRAERUEDZ FLRIE, BEGHEL A -V EEREZZZEPHNET, ChIEX ML IADERDHAZDVWTRLTHY .
ZDTF—2— O [HREERME] I(RENZEEHAZRETORYEZDOEESEEIETh TV E LA, EBUHRAEROREICR
BEEC & ARROEEEICHEBESAIEPHYET,
(2) EEIF. EWCERIN/-GNDEPGNDZEREEL LT,
EREHEEN
THERMAL RESISTANCE
PACKAGE TA <25°C
Rosa Ros
RGW 42°C/W 14°C/W 24 W
HREMERMG
ENEREHEA FICETER D 4 VBRY)
MIN NOM MAX| Bfi
Vin Supply voltage at IN 1.8 5.25 \%
VsTART Supply voltage at IN for start-up 2.2 \%
Enable voltage at EN, ENUSB1, ENUSB2, ENLDO 0 5.25 \)
Ta Operating free air temperature range -40 85 °C
T, Operating junction temperature range -40 125 °C
HEZR S ERER A
EMEREEEA JFICEER D & VW ERY))
MIN NOM MAX BifT
Inductor 2.2 4.7 uH
Boost input capacitance (ceramic capacitor, X5R, 10V, 0805) 10 uF
Boost output capacitance (ceramic capacitor, X5R, 10V, 1210) 22 uF
LDO input capacitance (ceramic capacitor, X5R) 4.7 uF
LDO output capacitance (ceramic capacitor, X5R) 0.7 1 uF
RiLim Current-limit set resistor from ILIM to GND 20 220 kQ
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BRI (7 —X M. LDO. USBHE)
HEBERABEENTOBIE SICTAO L VRY)

NFA—% | 7 k&t MIN TYP MAX| #fi
BIAS
\ - - - 15 25
Bias Current N x”“ =33 V\‘/VAUXI_ 52 Y‘ Ven = Vin, uA
Vaux enusgt = Vaux: laux = lusg =0 A 500 600
Vin=383V, Veny = Venuse =0V,
Shutdown current VN AUX and USB OPEN, 5 A
—40°C< T, < 85°C
UvLO
V| rising 2.08 2.20
Vi falling, Threshold 1.69 1.85
Undervoltage lockout threshold on IN for boost |y, =52V .
converter AUX Hysteresis 0.4 \
Vi falling, Threshold 1.93 2.05
Vaux = OPEN Hysteresis 0.15
VAUX rising 418 4.45
Undervoltage lockout threshold on AUX for USB . Threshold 41 4.37 v
switches Vaux falling -
Hysteresis 0.09
THERMAL SHUTDOWN
Full thermal shutdown thereshold 150 °C
Hysteresis 10 °C
USB only thermal shutdown 130 °C
Hysteresis 10 °C

BRI (T -2 P D&)
HERBERAHEN TOBE ISR 5 VERY)

NSX—4 | EAY MIN TYP MAX| i

APPLICATION SPECIFICATIONS

Includes ripple and line/load
Vaux AUX regulation voltage ﬁgg’f}éognable § 475 5.1 5.25 v
Cuspi1/2 = 100 uF
PFM, Io = 100 mA
USB1/2 enabled 250
Cusg1/2 = 100 pF
\Y AUX ripple voltage mV
RIPPLE PP g PWM, Io = 1100 mA
USB1/2 enabled 75
Cuspi/2 = 100 uF
Load regulation (" lo =0mAto 1100 mA (PWM 50 mvV
operation only)
. . lo = 1100 mA (PWM operation) 50
Line regulation = mV
lo=1100 mA, Viy =3.6 Vt0 5.25 V 300@
VRer Internal reference voltage 1.35 \"
OSCILLATOR
freq Switching frequency, normal mode | V|y < Vigm 850 1000 1150 kHz
Switching frequency, low-frequency Vin > Vi 205 250 275 KHz
mode
Low-frequency mode input voltage
ViFm threshold 4.25 4.35 4.45 v

(1) EREHEAENZIZIL-TOERFLF2L -3k, SWPRA v FEATHOIROBETICLE->TEZONET,
(2) BRBEHEILENZIZIN—-F- R ADBBEOEEETE2EAET, COEE, VaugxBLV—T L X2 -3 > ERTEEL.
VNEM — ILoADRswp N ERET L9, EEAKEE 2 1E/SX XN —DFBE. AVaux/AVN=1TT,

13 TEXAS
INSTRUMENTS



BERIVEME (T —ZX FD&H)

HESRENESRAFEEEN T DEYE JFICETED & LR Y))

NS A =4 T A & MIN TYP MAX Bfy

Hysteresis 200 mV

No-frequency mode input voltage
VNEM threshold V) rising 4.9 5.05 5.17 \

(Boost SYNC MOSFET always on)

Hysteresis 75 mV

Maximum duty cycle 85 %

Minimum controllable on-time 85 ns
PULSE FREQUENCY MODE (PFM)

IINDow nganqggg peak current to enter Peak inductor current, falling 420 mA
AUX| ow AUX too low comparator threshold Eﬁisnugme switching due to AUX, OViBU): \
POWERSTAGE

Switch on resistance (SWN) 120 mQ
lsw FSe\;a\/i;\lsl\\’/lw(t)CShF%{::;ent limit 3 45 6 A

Switch on resistance (SWP) Vsg = Vmax 125 mQ

Switch on resistance (SWP + USB) | V|Ny > VNEm 125 185 mQ
START UP®)

IsTART Constant current 0.1 A
Vexit Constant current exit threshold 700 mv

(Vin =Vaux)
tstartup Boost startup time Vin=5.1V, Coyr = 150 uF 25 40 ms
BOOST ENABLE (EN)

Enable threshold, boost converter 0.7 \
len Input current Ven=0Vor55V -0.5 0.5 uA
(8) R —Kr7y TR, VauxEV REETETIVENHYET,

ERHVIFE (USB1/2D &
WA ESAFEEN TOENE BFICETRD 4 VBRY))

NTA—5 | 7 Z bt MIN TYP MAX | By
USB1, USB2
IDS(on) USB switch resistance 80 mQ
t Rise time, output \é’zuzx 1=05£'21 V. CL =100 pF, 2 3 ms
t Fall time, output \é’zuzx 1=05§'21 V, CL=100 uF, 25 35 ms
Vusaye  USB1/2 output voltage 'C’;‘Lc'f‘fgg ﬂ,@p'e 475 525 mv
USB ENABLE (ENUSB1, ENUSB2)

Enables threshold, USB switch 0.7 1 \
lenuss Input current Venuss =0V or55V -0.5 0.5 uA

Turnon time C_=100 uF, RL.=10Q 5 ms

Turnoff time CL=100uF, RL=10Q 10 ms
/FAULT1, /FAULT2

Output low voltage LEauLT = 1 MA 150 mV

Off-state current Vieaut=55V 1 A
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B (USB1/200#&)
WREBEEABENTORME RO 4 VERY)

NTX—4 TR MM MIN TYP MAX | B
toeg JFAULT deglitch [PAULT assertion or deassertion due 6 8 10| ms
ILIM1, ILIM2

RiLm = 100 kQ 190 380
los Short-circuit output current RiLm = 40 kQ 550 875 mA
RiLm = 20 kQ 1140 1700
B (LDOB LT Y Y FDH)
HAZE(ERAFEE A T DEMF BFICETERD 4 VR )
NTA—% 72 k&t MIN TYP MAX| i
LDO SPECIFICATIONS
Input voltage 3.8 5.1 5.25 \
Output voltage Including line/load regulation 3.2 3.3 3.4 \
DC accuracy +3 %
Line regualtion lLoap: 200 mA 5 mV
Line transient 500 mV step at 50 mV/us 15 mV
Load regulation 20 mV
Load transient lLoap: 0 MA - 200 mA in 1 us 120 mV
Dropout voltage 300 mV
Output overshoot 3 %
t Rise time, output Vaux=5.1V,CL=1uF 200 us
t Fall time, output Vaux=5.1V,C_ =1puF 1 ms
los Short-circuit output current 350 800 mA
PSRR 20 Hz < f < 20 kHz, I_ = 100 mA 40 dB
RESET SPECIFICATIONS
Threshold voltage Vipoour risi.ng 3.09 31 311 \
Vipboour falling 2.91 2.975 3.03
Deglitch timing Low to high transition 150 175 200 ms
Internal pull-up resistance 8 10 12 kQ

13 TEXAS
INSTRUMENTS




5 F ° (1 5

e 35 24 7M B B

PGND 1 p W%D—#f&ijxhﬂ>ﬂ— %ﬁx{y%wy—xﬁﬁolﬁh;U&ﬁ:>?>#u
WUTERS D E—F > RiEfEEFER L. GNDIZER L7,
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ILIM1 5 I GNDEDREICIEI &K L T, USB1 X1 v FOATERTIRE 707737 L%7,

ILIM2 6 I GND & DREICHEM E R L T, USB2X A v FOAMERFRETOTZI>T L %7,

/FAULT1 7 0 TIT747-O—OUSBIEEA I r—2(F—=T>-FL12),

ENUSB1 8 I USBIX A v FDA 2 —TIVA, INELIRAUXICIER T D &M X —TICEN T,
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ENLDO 12 I LDOD A % =TIV AH, AUXICERET D &1 % —TILICHE N ET,

/FAULT2 13 0 TIT 47 -O—DUSB2EEA LI —2 (=T KL12),

ENUSB2 14 I USB2Z A v FDA X —TIVAN, INEALIGAUXICER T D&M X —TILICBEYET,

uUsB2 15 0 USB2EIRX 1 v FDOH I, USB2KR— MIEFEHRL 7,

USB1 16 0 USB1ERZ A v FDOHA, USBIR— MIIERLET,

USB1 17 0 USBIEIRA A v FOHN, USBIR— MIERL 7,

AUX 18 0 ﬁ;s.wi—z b-a>NN—aHB, AUXEPGNDORIZ, |EESRDEZ I v 7-a>F ¥ %
BERLET,
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72% . ENLDOIZ & 5 CTLDOAF 4 AT — 7 Il > T35 %
EEMELET,
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FAULT1/2&, USBZ 4 v FA2N#EH £ 72 1S BAIRREIZ & -
TWBZEERTA—T V- FL 4 Y1 TF, FAULT1/2iC
F A XRWEERBIZ K BE b Y H AP 2, BENET
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DORNZ220FD Y 5 I w7 -2V FUH e LET, iz
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f
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e

10%
VOLTAGE WAVEFORMS
1. JIEl g & B
T < +
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90.00 | —7':{ —
/ / Vn=27V ] \
< 2000 . 80.00 e ~
€ Typical / ’V n=3.3V
£ / 70.00 Viy= 5.0V
2 s /
3 1500 / / 6000
5 >
= / S 5000
= ko)
© 1000 ~ 7 £ 40.00
8 / Conservative IZ; ’
@ 8 3000
g / @
K 500 20.00
°
10.00
0 0.00
175 225 275 325 375 425 475 525 0.2 0.4 0.6 0.8 1
Vi — Input Voltage - V
2 3
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18 22 26 3 34 38 42 46 5
Vin —Input Voltage - V
4
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5.25
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[}
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S \<
3515 N V=28V
3 \
g . N
m .1 *_g N
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x ; > G L
S \\
5.05 7 Va=30V [ Vin =5.0V
5
0 200 400 600 800 1000
laux — Boost Output Current - A
6

I,

T—X NHAEE ¢ AHEE
5.30
5.25
> 520
g’ 5.15 | 500 mA
% ' laux = 200 mA AUX = | m
> |
g 5.10 v 3
8 5.05 _M
z el /'
L aux= OmA
© 500 I A= om laux = 1000 mA
5 495
S
4.90
4.85
4.80
18 22 26 30 34 38 42 46 5.
Vin = Input Voltage - V
X 5
1 Z2—TIWVEDT =AM RE—b T vT - EATF
Vin
ety | P e
[P ST W T—" W—
. -
F Vin- 4.95V
CAux:22UF
F
1 Vaux No load 5
I
In
T ¥ 3
) T T 0ees LIS ranr
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x| 7
TexAas
INSTRUMENTS



BRI

1 X—TIVEDUSBIZZ— 7 v T - &ATR
Vin
i, " T
Vin=4.95V
Caux=22uF
i CUSBI=22()UF
v i
» Iin [T
Vuss1
?H‘I_!!'I!-'I:.-I-.- Taafms Tt J Toan v
8
7 —Z NATTRIEIE.
500mA~1A, USB1/24 2 —JJL
Vaux
' AT
'l i'||'1_l' | .!'f'f"n”l '|
UL Tl it hFHHI UL R

Vin-4.95V
| Caux = 22uF
Cuss1 = 100uF

1 Vusai rl}l

VUSBZ CUSBZ - 100uF
luse1 - 500mA
laux = OMA
[ PP B S . BT ————
luspz 1 i
Vo TR T,

] 10

i

PFMEIMECD T —ZX FHAY v T

V aux 100mV/div

"

Ty

Vsw 2V/div

N
SNk

| -
i

oy
T,

A

I

200us/div

f ‘\\."r. lo_ 100mA

Vin=3.0V
Caux = 22uF

1.« Cuss1- 100uF
Cusg2- 100uF

et
4

}_..||. ]

X9

LDO RESETF 7' U v F B

I+

TEXAS
INSTRUMENTS

I
Viboin 4
gt
ir
Viboout
VRESET
L T 1| S T L LR L | TIe

X 11

11



SAERYT

LDO& f @i Z0mA ~ 200mA

Vaux I

Vboout
B

Vin=4.95V
VReseT Caux =22uF
+LDOIN connected to AUX
o i el oy e e -
ILboouT

| of Sttt e i b i o ket = e

ThT S0 0my &
| 1 33m

o0, omy EFa TT 2

X 12

En{FIREE
B=

ZDF N4 21F, USBEMEIZ BB ASVERL — L 2+ &
WA Z MIUSBF /84 207 TV r—v 3 VERREL T
4, TPS25051%, W7 —2 b -av)x—8L )89 —F 9§
RESETfZ 5 %##%23.3V LDO. ¥ L UV'F 2 7ILUSBZX A v FD
Whex T /)Yy ZICICHAL 23D TH D, KEEL — L%
AL CHBEUSBE DA MG T 9., £/, TPS25051%, /%
T —7 v THOEABRTR % 100mAF I HIFR L CUSB 2.0{1#k%
WMEL TS0, Ty T ALY —2LDUSBE— FH 6 G X
haBhTce@fEcE Y,

T—2Z b TYN—2IZIE,. A4 v F v I MOSFET (2 — 4
A FNF v 2L, N A 34 FEIAPF v xL), 7 — Pk &
O 7 sfilEmER, Sl — i s &, X F & LiREs
Wi X h T ¥, BIERE S LT, EREORAMmEIE, #
B KO, HIX A -HEY 7 - 24— EH
b EF, USBAA v FIiE, /Ny 7 -V 78y 7 GO EH]
NF ¥ % JLMOSFET, % =2 RV 7 F— - FF43, 7
FusHEREg s E . $TRTOMBBELEENNE I THhE T,
HHMBRARZ . ILIM1/2 & GNDO B O RILIM 1/ 2441 % 34K
FTBHILIZKD, 2—-YRFRTEET,

13 TEXAS

LDOHHERE xt HHAER
4
|

VIN = VAUX

3.5

2.5

1.5

Voooout)— LDO Output Voltage - V

0.5

0 100 200 300 400 500

lo(LooouT) — LDO Output Current - mA

X 13

J—Zb-aA2N—4
A= 7T

TPS25050 A J1# 111d. IN - GNDREIZfitis e h g5, 7354
ZAZiE, INOEIEA2.15V (typ) A B ETT/NNA A& T 4 A
I - TN AIKEBET v 2 7Y b (UVLO) Mg A H b &
¥, TPS2505ZMED A & — 7w 7 - Fat & 1%, AUX
BEESIV({yp) ISV F 2L -V 3V LET,

T—=Z A=A, 22T 9 TDAA—= T T —
FYZAEFTFLET, PIIZ 2 -7 o THIZ, T2 M H
PIEPIEZ A4 v FE2H L CVINIZHER I, 24— 7 v 7&
FlsTART P 100mAK T HIBR E h 5, ZHiz kD, TPS2505
X7 v 72 M) — AUSBER— b2 5 OFETEIRIZUSB 2.04:HL &
BOET, 24— b7y T, T2 AR E T 50
BWHHD ET, VarxPVIN — VExiriSET % £ TORM. IstarT
WX > VA NBEEBPTRE SN E T, Vaux?'ViN — VExIT
EHABE, AVN—ERAIAL v F VT ERBLET., T34
ADWUHT 2 —F 4 A4 I NEBFHL—-T -V T -2 &= I
FoTHfREhEF, ik, EEREREESICSILTY 7 7
VY RAEEE T Y TRICEREEZZ LT, Vagx@hlf s h
WL Z L - Ty TERBELET, BAMREIZKST
VauxDEENVN — VexirZ Plalo728 & 2380 FEOY v v
P VRIZT A QU= AREA Z—T LIk %
2, 7—=A b3 UN=R3 2D 4 2N EFETFLET,

USBA A » FOUVLOZMAME S hd & (4.3V, typ). USB
Z Ay FITHEEV A S BFRPEG S, USBZA v F44 ~
ZEDET, TOAAL vy FDE -V XV ENFTHETSZ &
12k, VUSBI/20OWHE A& — b 7o THEBEINET,

12 INSTRUMENTS



BEEME

T — 2 b3 V3= 2 ZIMHzO [E R cEfE L. 94
I NMAEIZT =% 4 FNF v FLMOSFETD T 2 —7 1 - %4 27
L% 500 2EZH (PWM) FRa Y EfRL T,
BEVAUXDOL X 2L —3 g VEITVWEST, £r a0y 27 -H 4
INLDEFATPWMT v Fhity &, F— - FF4Ncu—
%4 FMOSFETO* v R & hE§, ¥ —4 4 FMOSFET
X, PWMS v F 28U £y F &b THVICRBEEhE T,
FELVX2L—Ya Vi, E—2ERE-FHAOT %7
IFvIl&koTHIHEhE T, BEL—TITK > TVayxDE
FEA Y 2 &h, WEBHIE S L OB EEPUIC & > T, WED b
FVARAYE Y8V AFERERENERMES P T O hE T,
b v RV E Y Y ABREMESOR I, 20— THET
gy 7O EMBEINTEEEFEFT LAY, PWMa V5L —
SAOREAINMHEENE S, Ao —-THEEE. T2—-7+4-
YA OAD0% %A BE -2 BRE— VT —FF 2 F v
TRAET IO S 5. IKRERIREP <720 ICBETT,
PWM= /8L — 2 OIEREEATNIZPHG Eh 2PWM T ~ 7iE,
U —4#4 FNF v X LMOSFET%N %1 v &2 2 BfFid v v
255 TEREINET, PWMT YV IHABRERGS ERFEL
TZD o ay 7OV ZEIET 5L, PWMT v F28
Tty b XhET, BEMESR? SO — 2 BERERES AT
NWAZDXYE T a—T4 - HA4 2L ZALy ¥ gL FETHES
&, TPS250513 A 4w F v 7 &4E1E L £9,

BRAEBE—F

TPS2505i%. DC/DC3 v /N — & [&W 8 % 1IMHz (typ) »* 5
250kHz (typ) I FIF3 Z &12& D, Viy = Vipm (4.35V. typ)
P ECERBEBERBE—- FICAD £, BRT— FHIf#O FRa D
Tk, PWMHI#BMOSFETO &M % b ) v T &< 729, B
YV AEBD) —F 4 VS Ty YT I VR SRR TR
ErDET, 2OV =T VT Ty V- TITUFVITORE,
PWM2 Y I v — 5 OHIfERTREA > Bl 3R/ (85ns, typ) & 7
D, HIERET 2 —F 4 A 2 bRV ET, T— 2
b IYN=2 TR, ANEBEIEMNT 2L, BREhb7 21—
TA AT PNEL BEDET, B RENET 2—7 194
2D, /NIRRT VRIS X > CRFR S h A fid &k D/h &
WA, 7—Z2 b2V N=R3L - 2F 9 THEITVET,
ZHE, A4 o F VT )y FAMNBE ST 5720, ¥
L b0 EXHA, VN = VipmPl L TTPS2505 M8 — |
ICAB L. 24 v F v ZRBIAKRIC§ 2 i/l REA IR
MOBIEPWNEL D70, RRBETET -7 14 %42
AWMU 3, KEEKEE— NZ, Vipma B A 2EETO
INVA - AFy TaBIELE T, VINOMET L CVipm% FlEl3
L. TPS2505/3 @ DIMHz A A v F >~ ZEifEAFHB L £ 9,
ZA 9 F Vv IRRBEE A KL TE5HEDIDELT, A V&Y
2B LXOHHAUXT Y F U3y 9 FLEBFRHLBEML 9,
=2 AV E I RBERNBE =Y - 24 v FEEHIR gy (4.5A,
typ) ZHA LN &, I K OERENREE — FAHIZAUXY v 7L
DOWEMEFETEDL I L E2HRTI2LENH D T,

i3 TEXAS

EEABBE—F

TPS2505i3, FiREMEE A7 4 2 —7LiZL, N4 ¥4 F[HE
EWMG%H%%@M%thoTi/M?éukti@\WN
= VnpM (5.05V, typ) DL ECHSEERE—- FICADE T, 20D
B, ATBIER, A V22 2B K0 1 44 FPMOS%E L
TAUXH DICE S S h 3, BRAWEEKE - F ik, 734
ZDOMEBHIMER ST, Zhid, 24 v F v ZIRENHE
A, u—44 FHIBINMOSAiih RMSHERAE T & /& -
T, VAT L - LNLDOMEREEL 72D T, VNS VNEME
THEIZE, 7= b-2UN—2F 24 v F V7 EHELET,

IV AREEE— K (PFM) DB ARENME

TPS2505i%. B E M TIIPFMBIEA XA i U Txh# % 1f |k
EHFET, PRMICAB &, TN 2T — b FI 4387 —
MOSFET#% 7 4 2 L — 7 )LIZ LT/ 80 ZFEIEEE — F (PFM)
ICABZ LT, IHEBHEKIEL £, PFMiZ. PFM5 v F
DYy PRFIZTF =P FIANET 4 AL =TT HIET
WELET, ZoHIRMPZ, 24 v Fy rMfTbhd, &fE
Wy FryrickoToatischE 4, 220008
L—212&k 5T, 754 ZABPEMBIEIZ A B 5 E 5 b hPE
EhE§, mPloa v sL— 213, PFMenter2 /5L — 2 CF,
PFM-enter = ¥ 7S L — & 1% 4yﬁaa®6—a£ﬁ%%§%
HU., 4 V&2 2BHERMVIND ow (420mA., typ) & FlEl% &
IS4 ZEPEMABIENZ L 3, 2F/HD 3 V3L — 418, AUX-low
25— 2 TF, AUXlowT VS — 213, AUXZEM L,
AUXDOEHEHAUXLOW (5V, typ) & FEIZ &, I V3 =4 D
PFMiil & fIIcie T &8, @BEBEFHEHLET. VN>
Vipm (4.35V, typ) O & = OARFEBECE — ¥ Hid. PEMIlEH A
FA4 AT —=TNIZED EF,

BEEERE

TPS25051212. £V XA b 1) —LDFINA X%f%i‘i‘%f:&')
‘wm@ﬁﬁfﬁ EREEN D D 9, MELIRE T, BELR
REDBMIEIZY — - F 54337 —MOSFET# 7 4 2 T —
TNIZT BT &“@ﬁbhi‘i‘o TPS2505Tid, 12>MAUX-high
TN — S B, BEEREG IS S B R 2 —
FLOBEBFEEZLY 2 TBZ LT, AUXEEEZERLET,
AUX-higha v /8L — 213, AUXOBEHENRL F 2L - 3 V%A
5% (typ) L7z 22, = - FIA41%EF 4 AT —-T)L
2L ¥, AUXEHENS%BDOVPAL v ¥ gL K& TE5 % T,
F=bt FIA4NRBTFA4 AT -TLOEETE, REALAY v v
AW YRR 720, Vg > Vnpm (5.05V., typ) ©® & %121
BT T « 22— T L kD ¥,

INSTRUMENTS 13



BEEFIREE

TPS25057 — A b - 2 ¥ oN— &%, KO EERILERE %
iU C BB A £ 723 IRED AR EBR A HIR L £9,
DRI, Y4 7 VICEMET 5 — 44 FERHIRD ~
L —=8TF, ZOav,SL—&iF, u—+%4 FMOSFET#
N2 EHAL5A (typ) 2 A 2L 212, PWMI v F %Y Yy
F43ZETu—4%4 FMOSFET2#A 712U E§, a—H~4
FMOSFETIZ, XD A4 v F V7 B4 I LETHTTIDEET
T, 2D HDOEEIL., N4 A FERHERI YL —2TH D,
U —4 4 FMOSFETOEFHA6.7A (typ) ## A 72 & EIZ, 24 v
FUIHEEEIA F VT HAINDBET 4 AL =T NIZL &
Fo 8AA wF VT HA TN, T— A b-T U= XL
BEAHALE T, 3SOHOKREIZ, EERALZ— T v T
IstaRTZ Y /3L — 2 TH D, VauxDBEASATEE L O Vexar
(700mV, typ) ZF FlEl>72& &2, A4 v F VT ET 4 A
I—7MIZL, "1 ¥4 FMOSFET2 N 2 BHROL F 2L —
Ya Vv EFOET, 2O, VauxiSHIERE SR L 72
WAL T A ay N2k R#ELE T, IgrarrEviibE &
F72. Vin > Vnpum (5.05V., typ) D & X OERIEE— F T, [
WIMOSFET% R L £ 9, JUigIRES RS hd &, T3 —
SIFBHEDOAL — T v TEHEETOVE T, 4D HOKARRID
85% (typ) DIR KT 2 —T 4 - HA 2N 25V TTHY, 4V
Ko ANDBEDBHROEMEE X T,

AUXEUSB1/2DRKEFBRERDRE

AUXD BN DE T — A b -3 N — A DR IERIE. A
HEE., 41 v &2 21{H. 24 v F v 7T REREL &,
W DDV AT L LNLOBERIZKSF L £9, TPS2505T
BE—2 -4 vas 2B RP/RIRERE 50, ThidIgw (3A.
min) A5 ZENTEERA, 4 VE Y ZERED gwr A
7. PREHRE L LT, 4 2 L BOERBIRIZE > Ca—
#4 FNMOSH A 7ican £9., K21k, I ATEBE
TORAKAEBHRAERETEIHAFSAVELTHHTE £
T, BN L 7ey P TIRBEEOLMTEEREL THET
(2.2uHD 4 ¥ & 2 2 1MHz/250kHzD % A« F ¥ 7' JEl i E
APMEDOMOSFETA v 4itH1) . IR<FINZE 7w » FTiE, Thk
DLW LOVETEREL TWET (L7uHO A v &2 &

AHEE (V) %kéﬁ&ﬁ%ﬁuwxn@m+mwﬁ

RSFEY (mA) REER (mA)
1.8 599 757
2.5 916 1113
2.7 1008 1216
3 1148 1374
3.3 1308 1536
3.6 1445 1704
435 1241 1730
4.5 1364 1858
4.75 1593 2093
5.05 2300 2300
5.25 2300 2300

F1. B2 ANBETORKAZDC/DCERR
(Iaux + Iusg1 + Iussz)

i3 TEXAS

925kHz/230kHzD 2 4 » F ~ 7 W, HAKDMOSFETHA ~
3. T 77k, Vin>Vipm 435V, typ) D& ZDIMHz
# 5 250kHz O JH B2 L. B & UV > Vipm (5.05V. typ)
DL EOMEAPKET— FISHIBLTHD., 75 TITRERH &
BDIRFDEHTY,

USBX 1 v F
BIE

TPS25051%, NF + % JLMOSFET% [l U 2= iR 7 — -
FAZAMI 2=V aV - 24 9 FTHD, KELEFRMEAM
RFEEPRET BT TV =Y a VATGICRETEh T E T,
BIHIRZA L v & 2 )L Fid. SMF HRBIO#EIRIC & D 130mA~
1.4A (typ) D#EFTL—H-Tu s 5 I VA TT, NF ¥ %
JLMOSFETA# B &I VNV 2T 37202 B BEENEF v —
UoRY T B IO - FIREIEEE A L T E T, NI —
PRI ANE, DY 7 b - 22— MRSk > T hkZ &l
W/BEY — Y &2 HIR$ 5 X 5 ICMOSFETO A » A HIfIL 9,

B2 A v FI2iF, AUXOFBEE4.3V (typ) 122 T2 L TE
WAL v FET A AL =T NIREFT S, oL L KEET v
279 b (UVLO) [l A s 0 ¥, P 27U ¥ 2ickb,
BFRZA » FORNTOREFRY — VI & D AUXO A SIBEDRE
TLTHY/F IO ERENB Z LT ET, B
4y FITiE, ST L7225 L UL - 4 3 — L IEI(ENUSB1/2)
BHY., THRBFZA v FOF VEFHIFL, Fv—2 K
7. FIAN BEOMORBEEERICN T 554 7 2 Efl#EL
%9, ENUSB1/2iZ78 “High” # Al$5L., FI43 #l
R, BLUBFRZA » FH8A4 2 —TNIZEDET, 204
X — 7 ASE, CMOS, TTL. LVITL, 2.5V, 1.8VO%&m#
LARLEBREDR S D 7,

TPS25057 I 2 4 v Fid, BRI 2 IogL NIV IZHIRS 5
ZLT, BEFRIRREICH L TBE L ¥, WERRGER, 7
A 2B EREMER L, MHBEAZ B KT8
¥, BAET RO » 2 BAMIREIRMEES D 9, 1D
. TN ZDF VOFNI A A v FOHIIIE £ 721355550
WEPFAEL TNT, ZORETTINA 2 &89 =T o T E2id
A X =T NIZLEGATY, MHEER, 77 v FEETY e
BRI X, TPS2505i 3 i HdHi#1os% T LA &
%9, TPS2505FH 2 4 v FTik., BAMIREDSHENE X 2 H
FINA ANES A ZILERET 5T, B EIogICHIERL
o BIIDDIREIL, T34 ZDPRICA X =T B KUY —
F Y ERTOD & FIT, M. AR, F0RENRA
WPFE L BATT, ity 27 ¥ TR ORI AIE
WE e D BFEAAL v FEBERIZT 4 2T -TIZLE T,
ZO%, Bty A7y 7REEL. HIERE [ogicHIR L

14 INSTRUMENTS



F9, HAMMRESRFE . BEGIRAE 254, EFEA
49 FIEUTOLSIZEHEL ¥, BimblIRPICHEAIRERE 2
130°C#i#EA B &, BEAA v F I A TITEDET, 2Dk,
BHATRE S0 CIKT$5 &, BFEZAA v FIXFEEIL 5.
WHEMIRERE X N5 £ T, TPS2505FIHA 4 v FIEZ DY
AONEHOBELET, T—Ab-ary =23, BEZAA v
FLFBL Y 2P L THED, T—A -T2 ORE
AI50°CARHIMAF XN T T — 2 b - Ty NN—2DFE Y ZH
VA ENRORD . @ifEEG L 3.

FAULT1/2/5%

WEFIRAE T, Vysp 2 Vrrip (4.6V. typ) & FlE 24, 7=
BHAERENRY vy P V- ALy Y gL F (130°C) % |l
L. A—Fv-Fr A Y HHDFAULTL/2A “Low” 127 % —
M EhEd, TPS2505Tid, FEFRENH SN TEE A A v
FAOMEEEL PS5 £ T, FAULTI2ES A 74— ¥h
%4, FAULT1/2E53. AWM LTHsh, 7= b-av
IN=AH 6 M LTV &, FAULTL/2(35121d, BERIKGE
WHZFAULTL/2fE 5 O 7 4 — bt &8 ME$ 2 NEOEBET 7Y » F
[B1#% (8ms. typ) b D 9, WAL v FiE, 77V v FH
BRIz hb7z > CREFREICHE 2 088D T, 25 L
T, TV F -2 A HRBEhEST, ZhiCkD, K
EhRBEWARICN T 2L L, #MEEEHICFAULT1/2
PERZT7H — P Xhsnk 3L TwET, 5 v FE
Fid, BEFREORI o K OMIR 4 BT S &£ 3, BEURED
FZY oy FENT, EHICFAULTI2ES A 74— b IhE T,

BEEOQOYIT7I b

KEES v 2 7Y F (UVLO) [Egic k- T, AUXDO ANEE
HEFZ2A v FOUVLOZ -V A4 Y - ALy a L ThHD
4.3V (typ) IZ¥4 % £ T, TPS2505EWH A 1 v FiEF 4 AL —
TNZEDET, WKk 27U Y 212k, KELBRY—Y
POEDANBERTIZK > TV /A TBEDRENBZ L%
Fivtungd,

BERHERAL v 3V FEERRMPTRT I T
R A L v & gL M, SRR L T2 — 2
usg IV TEEY, TPS25051F, HEOLFaL—Y 3V
N—T%HHLT, V¥ —¥ 3y Eh-BE4ILIMI/2E v
IR L 9, BIREIRZ L v ¥ 3L Fik, ILIM1/2%2 6 Y —
ZAXhbEWICHHILET, AL -2 3 L—TFD
REMEHEMRT 5 720D, RLIM1/20 5% 1 % HH1 & 1%
16.1kQ < Ry < 200kQTY, D7 TV —v 3 ¥ T,
B/NERFIRSREDOEHR L NV &Y L ThH B Z &R, Ikl
FTHIRBFFEDOBEBRLANLELD FTTHEI e RkD6N Bk
® . RILIM1/20DMf % ER$ 2FRICI3, @ERAL v ¥ a L F
DHFBFEEEERTZZENEETT, UTORB LUK14%f#
MU T, B R EPE (RILIM1/2) 12 & 2 &R0 BB 2
Ly P gL NEEETEZT, M4, BESLU T2
XK BEINT 2ERAGROTFEENGENRTOE T, 7272

L., R CEIHBIEPIOZEI- L2 AZIER I TCE N
. RILIM1/24 538 IR§ 2R3 ZOFREAEZERT L LH
BETY, BHRHROBE I 2 FAEROMEEKHT 5
72812, TPS2505(=%f L CRILIM1/2% lilft 4 5 /34 — V13T
EBHMRDEL THMENH D £, RILIML/21, BFRHIRZ
Ly ¥ gL FA, D) RDNERERLDEL. £413 2) RAA
MIEREL VKL £ LI ICEINTE LT,
WANBHHRZL v a b F LD ELSEET 51,
Ios(min)ﬂﬂﬁLVC“RILlM LI KRHEAMEBROX N ERD, 20D
kD B/NEOREZEIRLET, R/hAL v gl P&
DELBREIRE 7053 vy T5Z83, SAMERIZA
ERFERMEAMIINT 2R 2T 2OICEHETT,
RORABRHIBEZ L v > 3 )L Fid, RILIM1/20 Rl &
[0S (max HIFRD 2 TF, AEFRHFRZA L v > a0 F X DK
SEET 21213, Tog(max HFR L TRipv & ik HEER T H O
RERD, ZOM& D &KX HRILIM1/2ME 2 FE IR L £ 9,
KAV v gL P& K ERAIRE T 07 30593
Z&id. Ty T ALY = ABEANOBEFRHIRIZ & 5 ANEEN
AD R — T 58T 5 72 DICHETY, RO RNEFHIR 2
Ly ¥ gL Fid, RILIM1/20 2 HRUE & Tog min IO 2815 T,
BHHPRZ L v ¥ a L FOR (Igs) -

27,570V

los (MA) = ———F93— (1)
(max) Riumiz > kQ

28,235V

los(yp) (MA) = : 2

y R’ % kQ )
32,114V

| (MA) = —————— 3

OS(mln)( ) RILIM1/1'114KQ (3)

USBERFIPRZAL v 3ILK % RiLim- BE/7OtXAH
(Vin = 3.3V, lagx = 0A, $2MDUSBR A v FdT 4« AT —F L)

1800 ‘ ‘ ‘ ‘

1600
No load on secondary USB switch

—
/

<

s

I

w

w

<

los(max)

1400

1200

=
e
~

1000

P

800 \\\
600 \ \\
>~

400

I

los —USB Current LImit - mA

il
[

los(min)

200

0
20 30 40 50 60 70 80 90 100

Riumiz — USB Current Limit Resistance - kQ

X 14

I,
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3.3V LDO

TPS250512 13, e KEfHE1200mAD3.3V LDO A P & 11 C
WEd, ZOLDOE, AUXT —Z M2 5 BB T2 &
T, 7O ) EME EDKBEFEERL » B WHATEEETE
5K51-5TnET, LDOIE, VAux2AUVLOA L » ¥ g L |
IETSETHVICAD A, AUXICEMZBML 72< &0
AR, HEBH KRBT 254 (BHES5IV7 -2 M LD

RWIBA) 1I2E, LDONDOASERIC/HHTBR A BT 52 L 8 TX
9, 22720, PIHOBRICE L 22354 TE . LDOAE)ES

BITIET =AM 24 3 —TNICLTEL MERD D £9,

Uty h-a2/NL—4

TPS2505D Y & b -3 v 78L — &1k, LDOHIAB.IVA L
VAL FICELZZEERTNNT =2y FESEEBL T,
a5V —&IZiE, LDODIST —7 o FHhD 7Y o F &< 7=
®., “Low” 725 “High” ~"OERKIZ175msD T 'Y » F BT
K2 b D £9, /4 XMiEEED . LDODEERFZ I
TOZY) 5 FEBT B0, TV — 2B AT Y V2
MEMETHET,

BER vy AT

TPS25051%, 7 — A Ay /)3— 2 LBEZAA v FOHER
A ZNFNERT 5200 M LB Y v 2Kk > TH
S EREL | IS HEIRENES MR 28 A A EE T 4
AL —FNIZLET, 7= -T2 UN—FLBFAAL v FI

BEZhZNREL 925D . KB THE & Wz B4 e
MB150°CEABA 7234, BfEe T4+ 22 —TICL 9., BHR
Z A4y FHIEBRETT 4 AL —T NI S T=BETE, T—
2 b3 Vo= 2T IR AR L £9,

ERAAICEET 2 HREER
TPS2505Tid, FHEABRENER SN TE D, RAVHEBO
SAEER S CHESEBIE SRR AR L 9. DIRRO/MiTIZ. S8
MOBIRICBETAHA4 P4 v E L= FF TIZOWTHAL
¥, 22 TORTMEIEIIMRTN A S OTH O MESEEERA
OFPHEAREEZR L 728 DTT,

T=AMA2E9 %5

T—=Z b AVEsRE, INESWORIZHERELES, 204 v
BoRY A& ST, AVEZEDY 5 FLBERSHIE XN E
Fo 220HOA Y &0 a iR E h, i hB X ORADA v &
2 AfEiZ, TPS2505DNHH%REIZ & o> THIBRX hE 4, B/ v
BoAYAE, E=U -4 v A ZEBRMBICE > THIBX &
T, AVEIEDY 5 TIBEFIIA V&2 &Y ZEIZ K HI
2720, €= AV E o ZABRPY A 2 LiBOBRHIR T
ISL =& (l/N3A) #HBA 723548, HITEENLFaLv -3V
NONNZTRENEN DD T, 22uHDA v &2 4 % T 3
ZET, %ﬁ@f%c%'iof4yﬁaayzﬁ%%®n
(1.76uH) A TS . TBREGMTERIELTTRIZAD £7,
rk%xaaaxxLi T—Zb-TAVIN=BDBEFENL—T

i3 TEXAS

DONEBHEIZ & > THIBR S o -§, HESEBIIE S0 o #iH A1
bleoTHaufif~—T Y2RS5, k4.7uH
(typ) DA v &7 Z{ENPHEITR X E T,

INEE

INEVT 7LV 25V R-TL=Vv DRIz, ANEEE
BRLET (7Y F- 7L — U AOPGNDF &k O'GND D%
IZonTiE, [VA4 7y MCBT2H3EFE] 221), ZOA
FREIZED., =2 T UN—ED AL v F VBRI
A V=LV ZDONRNZADBERMENS 20, AJIL —ILDACE
FEV v TP Uk, TPS250508EIZ1%, /& ik
KANBEOEMFIZH D AN, WY EANBEY v 7t
BED =9I, 1FLEAEDT ) r—Y 3 v Tk, 10uFOX7RE
7ZWEX5RE T I v AV F U AHERL . BMOANE
ROBASHER E N BRSO d b T,

o Ty T AN —L2EBEOMNA V-V ZNRE I, &
72X BIRATPS25057% 5 i THRIE X h T\ 5,

o TPS25057%%, 7 REREECATNCROVEAEEMEr — 7L % B
L7ZIRRETT 2+ &, BEEILEZ /34 2 BT/ 2Dt
WA BEERE %A 2 RS H 5,

o VN = L8VIETF /34 X APFMEIECEIEL . ATER
PR+ EEANY v FILEBEHMNUVLOE K O /M
1.75V(typ) % FlEID . T34 20+ 712k 2Bt dH 5,

72, ABERWE ) A ZBTNAL 2 Hh TV v rERhD
DEHLS 720, ICOELIZ0IWFDO Y5 I v 2 -FTHy FY v
FavFyHEBINTS I AHERLET,

AUXEE

AUXE V)V 77V V275V F-TFL—=vEDRIZ, 7—2
b= 2O NEREERL T, ZOAUXERIZKD,
AUXLV — LDV o FILEBIENHIBE, T—A T IN—4
D2AA v F v 7ERB XOCAMBEERRICIKS, Y-V 2D
ISZNRM XN E T, 2, T— 2 F-a v =2 OHIEL —
fmﬁhw@u%éaiéhiﬁ AUXD TN K Ui KB =
JIHIR2 B D £9, AUXOHER IR/ NVE R, 22uFDOX5R % 7=
WXTRE I I w27 -aVvFUy¥ Ty, IVFYHIZHMEN 3
DCSA T ZIZEBERET 4V —T 1 VRS2 B/NRICH A
370, I0VEKDOET I v aVFUyH4HRLES, 20
Y73y YT VHIEFESRMEN®D, T—Z F-TN—
ADKEE)VVZBFICED ) v TVEEL XKOHEB IR
IRIZHZ S, §RTOHEREEERAE Ty afifl~—Y Y
MEENET, 77V —v 3 Vick > Tk, BMOAUXE &R
DRBELELANS D 3, BMOAUXEEEAMHT 5 &, Afi
2T TIZEKBMET VvV E =Y a— M/ F ==Y 2 — EE
APz 6, PFMEIETOAUXY v 25D L E§, AUX
B ABNT 2 LRI — TR L TR~ — Y v 235 7%
W, 22uFDY 5 Iy r-avF Uy EWINSEMEhsay 5y
HIZ220uFLL FOB R AL £4, AUXEUSBOAF I IE
Bid, 500uFA##Z A E 512U TL 2 X0,
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USBZE =

USB1/2 V7 7L v 2- 25V F-TL—=YEDRMIZ,
USB1/25 8 %% L £§., USBl/2ERIZ, BHZAA v FOl

TNZRE L BAGREZ 7 v TOBRIC T AL F -2 fHE L 7,
TPS25050 B fEicid, USBRRIIMETIEIHD A,
USB1/2HNHICIZ S HICEREZBMTEETH, 77— F-av
IN— 2 ORI — TITH LT BN~ — D v 2R T 5 7%
B, 220uFE ALV LAHERL £3, AUXEUSBO AR
HEEIZ, 500uFA#EZ 2k SIS L TL Z &0, USBT 7Y
F—vaVTid, £V A MY = AHOFR— M IZHRN20uFD
RENADEE LD ET,

ILIM1/23 & UFAULT1/2i& 41

ILIM1/2: V77V Y225V F-FL—renic
ILIM1/24%810 & Bft U £+, ILIM1/24401d. USBEEH Z 4 »
FOBFBFRFPEZAL v ¥ a L FETar 5 I v LEd (B
BRZ L v ¥ g b FIRBRILIMO 7 a4 5 3 v 7] #5H),
ILIM1/2¥ Vi, NEBY =7 - L ¥ v —20HITHO,
400m VO [ 7E M ) & Ik U £ 3, ILIM1/2121% 484514 L
72354 OHESEAFMEYUE X, 16.1kQ < RILIM < 200kQ T,
1P & LV IBaIE. 2 O &8I aiiEs 5 nEs
b0 FET, ILIMI/2EMEBETAH—1N—-FF4TLED, H
BEGNDIZHH L 72D LT Z &0, T34 Z8MEICH$
3RS O ERUNRIZT 5720, ILIM1/2IEHUET& 5
PR D TPS250512 0804 THwE L £ 9. ILIM1/2¥ vV iZ i3/ A&
BEMLENTL ZXN, 72, [LM12¥ v 2 T7a—F 4 V2
12952 &3 T 2 &0, FAULT1/2Y » LSNP E LR
(Vaux. VING E) L ORI, FAULT1/24KPi & EHi L £ 97,
FAULT1/2¥ Vi3 K10mADEF & i L T v 2 TE 54 —
TV ¥ v 4 T, FAULT1/2868012, S dsL <
10mARGHIHIR T 5 720 I RkE sl T2 0HERH D &
¥, FAULT1/2i2. SHEEHEEICEBIZER L 2w T Z a0,
FAULT1/20 8 K328 F136.5VC§, FAULT1/2¥ Vid, %
7T —F 4 Y ZIZTEE T,

i3 TEXAS

7 MMIRT B HEREIR

T—=2 M AUN=RE A F VIR EN D, LA
T MEHREN EEEAFIEE 2 £, TN A AN RERE
L. HROMREN S BN B 7281213, PCBOLV A4 7 b4
BEBERIDBERSDET, LA T Y P AREYTH B L
FAV/ARMLE LV -V 3 VORENKEL L5720, EMI/
A ZOMME, wEMORE, USBERHIRO Y 7 b4 C2D
LET, FEAVYE 2 2ARR/MNMRICES K51 V¥ -
HYADT TV FISZERET S I EHNREETY, SHEI A
TRIES TS — v EFRL, S#diET /4 2IcTx 5
ROEDSH TRIE T ABERHDET, IV FiE, L4 T
NCHELHSOID T, T34 2i2id. PGNDH L O'GND
YUndDET, GNDE VI, 71354 ZADEME 7 Fuas -
FYFTHY, WEHD ST TV F o34 — v ERINCH DO BEH &
D9, GND/$4 — » L ORIZEIE & 1 3 RILIM1/24Kbi 6 & O
ANFHy TV Vo avFrHEED., GNDIZREMESFORES
AL 9, BIERAL v v a L PO LAWY 7 M &
WET B 72 RILIM1/288HUMRMES 27T v NICHi 5 Z &8
HETY, PGNDE Vi3, BEROBEES 7V ¥ T,
AUX) BLUNA I ANV FYHDT TV F o888 — Vi,
PGNDIZH&fid 2 MEH H D £3, PGNDI K U'GNDIZ, ICH
=<8y F EDIODEF CTHWIEHRL, 24— 75V F
R LT,

T—=Z b AUN=FDOH T4 EE, LATT MIEST
FELEBERTY, A V227 2B XUAUXT Y 7V Hid, AUX-
PGND-SWOBEHIL — TOMHRA RN E 55 & 5 I2iE§ 5 B
NHET, X152, ﬂ%%%ﬂMﬂﬁﬁ—F@v477bé
ALET, REOWREERZZDICE, ZOLVA T MITX
5mbﬁvﬁ%#@biﬁo
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15. TPS25057 7V 7 — 3 VDL A 77 M| - 4JEHH

1P TEXAS
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TV r—2 a3 iER

2Ty TEDOHREFIE

DIT oRaHFIEIC . TPS2505DB il % #INg 2 Fl &R L £ 9,
WAt T ZNDODA N E LT, PITO#RE ST 2 — & HRah B
<7,

o AJTEEHIPH

o AUXOH B

o ANV v I NEE

o AUXDH I v TR

o AUXV — LD B FER

» USBL — L O dRER

o APhEHE

o BRI

TPS25057 — Z b - TV N— A DG E5E T X85 7201 HE
BANBERE, ST — A v E s ANBXUHR T 4
VT, BEXUERHIRZL v & 3 L VPG TY, Z
NoDOWMOERIZ, ATV v FILEE, AUXY v FLEE,
BXUAIMDERIC K > THEEZT Y.

ZOFFHITIZ, BLFOANHRREIRE L TOES,

INT XA =4 BITOE
ANEEHEE (Vin) 27V ~42V
AUXEIE (Vaux) 5.1V (R TEE)
AAYy TIVEE (AVN) 15 mV
AUXY v TIVEE (AVaux) 50 mV
AUXZER (Iaux) 0.3A
LDOE % (ILpo) (AUXNSEIRAER) 0.1A
USB1E 7 (lyss1) 0.5A
USB2E i (lyss) 0.1A
SEHE (IrotaL = laux + loo + lusst + lusee) 1A
HEBIZE, AT 90%

ZA y F 2 TREEE (fsw) 1 MHz

214y F TR
TPS2505D 2 4 v F v ZJEEEE . HEARViNGFIPIZ X L TN
S CIMHzICHE S THhE T,

AUXEE
TPS2505DAUXAIE 13, HT5IVIZENE X AT E T,

RAXEEER (laux + ILpo + luse1 + luss2)
DRTE

K2C. (RAFHIATTR A BT 5 & . Viy - 27VCORAATE
BRIZIAE LD ET, ZOTFVr—v 3 v Tk, &K%
P XN TV,

NUETEPEIE

¥— 2 BHET— FPWMa Y b 0 — 5 ORRELEME &S
B0, AV E T RDY 5 TILERANL, A V&2 28R
D20%ULETHRBERHDET, A V&7 %) 9 TILER
AiEEHA V&0 2 BHRO30% & RE L, BHERFEn%
90% EIREL 3, m/IMANBEEEFEHL T, VN =2.7VTD
g4 v F o ABRITRD K I ED T,

_ VAUX X ITOTAL _ 51V x 1A _

I = =
N ViN XM 2.7V x 0.9

2.1A

(4)

Time
E16. 7— A b -4 v &2 X DOBERINIE
i3 TEXAS
INSTRUMENTS
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BT 244240y FILERIE, ROLHIIZHEDET,

Ai = 0.3 x Iy = 0.3 x 2.1A = 630mA (5)

Y—2 -4 Vv E ABHRMD,. 3ADE—2 - 24 5 FEBRLD
SIENWZ L AMGRL 9,

||_pk—||N+2—242A<3A (6)

o —4 4 FSWN MOSFET®D 7 2 — 7 4 - %4 & L %KD
THMBED T,

_ Vaux=Vin+Iin X (Rswp + RL)

D tOn
Vaux + Iin % (Rswp + Rswn)

ton + toff

_ 5.1V -27V+21Ax(0.1Q + 0.07Q)
5.1V +2.1A%(0.1Q + 0.1Q)

= 0.54

(7)

Z Z 7T, Rewnid & —H% A4 FHlIMOSFETO 4 » #4#i. Rswp
3 A B4 FEIMOSFETO 4 ViEdi, Ryid 4 v 42 2 DCIK
PORRE DIETT,

ZORETOHSEA v &0 4 Y ZRFROAN TR 65 E9,

V|N><D 2.7V x 0.54
fx Al 1x10%Hz x 0.63A

= 2.31uH ®8)

RMSA v &2 ZBWITRD X HI2H5D T,

sl e 55

=2.11A 9)

Coilcraft®LPS4018-222MLA v & 7 2 ##IRL £§., ZD
22uHA ¥ & 2 2 ORIFERERIZ2.7A. RMSERERKI32.3AT
T BRI ARHIERIC O WTIE, [EEICBIT 2 HEltdiE ]| %
ZRLTL E a0,

i3 TEXAS

HAAUXa > 7 Y DOER

AUXH 113 ¥ 72 % Cayxid. PWM MOSFET® A > B th
SR L. WYy FLEIESAVAuxE & D 9. AVauxid.
WANBEMERD & ZITRAKEED T,

D x lrotaL
Caux = ——~—TOTAL_ 10
AUX f % AVaux (10)
0.54 x 1A
Caux_min = =10.8uF (11)

1 x 10°Hz x 50mV

Y7 Iy s AVFUYEMHEATZLEDCNA T AMRBHES
N, AT 2ABENERTHLEEENKTFLEST, 3V T Uy
Dr—2A %A ZHNEL, BEERBMENEE
KEL 5D £9, X5RE L UX7RI ‘/7““/47‘“6‘6;*\ Y5VE KO
75U v F U3 L L TDCN 7 2R B D 5,

DC/¥ 4 7 Z3HRIZ K B50% D ERIK T 4 RiAA T, TDKD
C3225X5R1A226M 22uF, 10V X5RtJ 3 w2 -2V F U 4458
WU T, BREAZEIERIC O W CE, (ST 2 il
HIE| 2B L T E a0,

E!/ 2EI5 1Z

HAUSB1/2a> 57 > Y OEIR

USB1/2 a2 v 7 v ik, USBH I CTOEGZ T v T I
IF3LF—AMEL £¥., TPS2505Cid. USBH ha vy 5V 4
BHTIES D FEAHN, £<DUSBT IV r— 3 VT,
LY A L) = LAOKR— T EZ120uFOKESRE &R T/3 4 /82
TEHEMBERDHD ET,

Panasonic® EEVFK1A151P 150uF, 10V ¥ 7 4 %&#{RK L
E3
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ABDALF U HOER

AFTans-avFoHERnd) v TLVERIZ, A V&2
APy FILVEREFLLEDET, AWT4 L& -2VF Uy
DESLE X U'ESREZ#M T2 L. BEEANT 4 L ZAFRITR
DEHITEDET,

Ai 630 mA

= = 3 =525HF
8xfxAViy 8x1%x10°Hzx15mV

Cin

(12)

TDK® C2012X5R1A106K 10uF. 10V, X5R. # 4 X805+t 7
Iv - AVFTUHERRLET., BRIF3IVIA 7 X T20%
K270, FNERIIUFL LD 7,

ATV F VS EWENZ TSN 200 ICHE TE RV
HliE. FNAZAND I A XD F 5 T VT %&Pi<TEBIZ, INE
GNDORIZ0IuFDu— AL -5 I v o - TV F U HaBHIL
E3x

ANEIE TS 2 ROFEEE T — T T L T3 T
TV =3 v TIiE, BEOA—/N— 2 — b ERNRICHA
272912 GEMDO/SL 2 AJIERBBBEIZ B 2548050 £5.
B 23RBSO Tid, [EaICB T 2 i3t HE] 25
LT ZEN,

13 TEXAS
INSTRUMENTS

%ﬁ.ﬂi“l‘ﬁx Ly :/ 3Jb F‘*EVHR|L|M

BIFRAA v FOBEFRHRAL » ¥ 3 )L Flpgid, RILIM1/24K
VORI X S THNB T T Z§, @b ) v TOaREM %
Fi< 72812, RILIM1/2i%, BRHERZ LV v > 3 )L FORNF
FEAUSBAEM DIl Iysg & D & K E < &5 K5 ITER
THRMLENRDD ET,

F72, VINE K UIAuxOEHIC & 315D > 7 2 FET S
ZEEEETY, [BRHEAL v Y 3L FIEMRymO 702 2
FIVI IS TEET 2 L, AUXDBEMMARIZLS ZDv
7 MiE. IoslZ R K+7T5mADEE & N A 2 /RN S D £3,
Iuspi P /INEHBIBRZ L v ¥ 3 )b F526mAE IR T2 720,
RILIM1iZ., SB/NERHIRZ L v & 3L FA600mAIZH L < %
5 &R 9, KIS, TyspeD I/ NEFHRZ L v > 3
JU F125mA% 9 5 728, RILIM2ik, #w/NEBHHIRZ L &
¥ gL FA200mAICH LS BB K BIRL 9,

1

32,114\1-114
RiLmiz = ( oo ) (13)
min
o1
Ry = | 32114 11114 _ a5 6ok 14
LM (GOOmA (14)
1
32 114 \1.114
Ry o = |32:114 - 95.49kQ 15
ILIM2 (200mA) (15)

KITINEW1%4EPTE LT, RILIM1IZ1334.8kQ. RILIM2(Z
1395.3kQ A& EIR L £ 7,
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Ny i — 1R
SRR

Orderable Device giatyg () Package Package Pins Package Egg¢q pjan @ Lead/ MSL Peak Temp 3) Samples
Type Drawing Qty Ball Finish (Requires Login)
TPS2505B1RGWR ACTIVE VQFN RGW 20 3000 Green (RoHS CU NIPDAU Level-2-260C-1  Request Free Samples
& no Sb/Br) YEAR

V= F T AF—2RARRDEIICEBSNTVET,

ACTIVE © 818 F /N1 A FRZETRICHRES A TVET,

LIFEBUY : TUC & W FNNA XDEEFIEFEPRERS N, T4 721 LEBABREIEHDTT,

NRND : FifsRstRICHREI N TWE R A, TN REBRTFOBETE Y R— T3 -OICEESNTVETY. TITHFRHEHCCOBREFERT 5 2 & a1
LTWEthA,

PREVIEW : T/\1 AR RRFATTY., TEEEPBFRINATVE LA, YO TIUFRHBEINZEE L. BHIMAGVEESPHIET,

OBSOLETE : THC & W FINA XDEENFPIEEhE L,

@Ia-75  -BREICEBL-RIPETS > THY) . Pb-Free (RoHS). Pb-Free (RoHS Expert) # & U'Green (RoHS & no Sb/Br) #*% ) £ ¥, RIFIERH &£
UHEABRDFEMIC DL TIE, http//www.ti.com/productcontent T ZFEEB < 72 & LY,

TBD : Pb-Free/GreenZ# 75 U HERES N TUVEH A,

Pb-Free (RoHS) : TIZ & 13 “Lead-Free” F7-1f “Pb-Free” (387 1) —) . 6 DDME TN TICH L TREDROHSEMS 2/ L TV A X EFREZ A BK L £
T, ZhiClk. AFEOHMERTHROEENI0AUEBALGVEVWSIBEHHBEETNET, SETCHARTITEILIICHS SN TVWIES. TIOHRT ) —HRKIIEE
INAEHRTYU—-TOELXTOFERICELTVET,

Pb-Free (ROHS Exempt) : ZD&Ef&IE. 1) &1 /Ny = OBISIMAN—IXOFBENC TER, £/ 2) F1 & — RT7L— LRI — X DEEBEF % EH.
PEEAIhTVET, ZhlUSE EEEDHRICPb-Free (RoHS) E£A 5 hE T,

Green (RoHS & no Sb/Br) : THZ £33 “Green” 1. “Pb-Free” (ROHSEH#) ICHZAT. EXE BN LUV 7L FEL (Sh) aN—RE LM EE T H L (HE
BMERDBrE/~IFSOEEN01BEBAL V) ZEEBKRLTVET,

GYMSL., E— 7B - JEDECEFIZHEN IR - ~THEML NIV, BLVE—7EBBETT,

BELRHRSLIVRERR . CON—JICREHINAERE, CHINWAATHEATOTIONBSSURBERL TVET, TIOHMBSSURBRE, BE=EIC
Lo TRBENZBERICEDNTHY . TOLS LHEROEBEICOVTASORMBSLSVTRIEHTI BN TRHW ELA, EEELPSOBERELWRIME
T2O0BNEKITHENET, TITH, EXZHENICRITERLIBFRERBINKRELFIEERE A, 512HRE T EMEL TOZETH. ZUANSZE
MBLEEMEICH L THREBRPEEZINRIET L TOEWEEPH Y ET, TISSUTIHREOHGEE X, BEDFEREBRRIFRE L TR TS0,
CASES X Z DOFIR S h - EHI ARSI WEEPH ) E T,

THE. WAREBBEICHENTH, PHLBIEBRICLIFEELAZBEICOVT., TIFSERICIERICHRTE L - AERHOMBEE & - 2 TUI— Y DBAMIEDOEETE
HEBAPERRIAVWIRET,

I} TEXAS
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AHZAHIL-F—4

RGW (S-PQFP-N20) PLASTIC QUAD FLATPACK

'y
ISa
b
w
A

Rl
oo
(&)

PIN 1 INDEX AREA —
TOP AND BOTTOM

_

1,00
080
f 0,20 REF.
y f y f SEATING PLANE
o |
0,00
0,65
20X cml
ED d) U U CJ
}
20[) el
D) ]
- | N e
D) . ]
L) I , ~C|"Qposeo meRMAL PAD
YN
ANANINANA
i i .
15
] :I « 20x8:—§’§
’

4204100/8 08,/04

FAEBERTESTRTIUA— MVBATT, TES LOHFRREIG. ASME Y145M-1994(C &1 £ 7§,
B. ARIIZFELRLICERTEZENHVET,
C.QFN(7 97 K75y hiXy 7./ —1) = R) ISy or— ik,
Ny =TI DY —ILiNy Rid, #8065 S OHEENEM 282 20 ICERICHERAR U TILEF W ET,
BHY —< /Ny FOTEICET 28 MIE. 28R7—422—bEZBEE L,
E. JEDEC MO-220IC##LL % ¢,

I3 TEXAS
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Y—<IVNYy K- XHZHIL-T—4&
RGW (S-PVQFN-N20)

AV (CRE T B B E

TSy = DRSO — Yy 2 ICEEE TR S LS
WA ENEBH LY=L Sy FES>TOET, ¥—~
JL-2Sy FiZ7 ) v el (PCB) I BT A 2 & huk
hWEaED A, FAENTEhEZEIZXD, PCBIZE— b
VUL LUTHATEEY, 512, =~ T EHHATS
ZEiZkD, =~y FIZF IV FELIERTL -V
(EH5NTzE5T)., £72138 5120 FkE L TPCBIZ#E
Franzzhilae — by v O REICEBEER TS Z TR &
T, ZOFHZ KD HEHDEE (IC) A 5 OEDOE) 2wl X
hEd,

299N -T7Fy 8y —=)—=FQFN))¥w Fr—T &%
DR FUZDOVTORBRIET 7YV r—v 3 v - LFE— 1 “Quad
Flatpack No-Lead Logic Packages” TIiik#% 5 SLUA271 % %1
LCL &N, ZOXHNIZFR — 2= Vwww.ticomTA T TE
9,

Ty =Y DF =Sy FOSFHRIZL TORICR X
nTuEd,

| — Exposed Thermal Pad

T 20

6

3,15+0,10

I

JUuguu

aIRaIaN

10

A2 TOHBTEDEMIE I A - FILTT,

ANAN|

— 3,15£0,10 —

Bottom View

11

B =%y RSP

13 TEXAS
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AR B

RGW (S-PVQFN-N20) PLASTIC QUAD FLATPACK NO-LEAD
Example Board Layout Example Stencil Design
0,125mm Stencil Thickness
(Note E)
—]  |~—16x0,65 20:03——| |=— = —=f  |=—16x0,65
Note D—— U U U U U U 20x(‘),95
3 RO,15 ——u<—o,3 ]
D) o 0 O G DO ]
D) G D "7 ‘ —
D) O O O (] 38 88 [ ) € | 38 575
D, 5 o | = e
Ne— ] (
—
00000 |
Q000! 10001
=] = 38 . 385
58 AN 575
N 687% Printed Solder Coverage

Non Solder Mask Defined Pad
— Center Pad Layout

/ Example (Note D)

Solder Mask Opening

RO,175 (Note F) o
9x00,3 ——/O
Pad Geometry

| (ete ) CID‘ jD L@ 315

T 0,07
|<_clll around 10

035 / o O O

— / 3,15

4207623/C 06/10

OO0 m>

m

. ETORTEDEMIEI Y X —MLVTT,

BB FELELEETIIENPHYET,

 RBEREHS DWW TR, BHIPC-7351 £ #E L £ 7,

L DNy =T BIREDY —<IL-Ny RICHEBMFIFESh 2L ICHEF SR TVET, ?E:éﬁ’f)il/'f) I RMEDOWTE, FUZAN-TY =T

[PowerPAD Thermally Enhanced Package] (TIX#t&ESSLUA271) #SRL T &V, ThS5D KF 1 4> ME, K—L~N—Jwww.ticom
TAFTEEY,

 L—YUMRAOEOEREATICL, AICAAEMIIEZET. XN~ MNOBERYP LK BYET, AT VIRETEHFICOVWTE, EMREAILT

HEIZEBNEDELLEE W, HISRULAEZR T2 VIVERETIE . 50%BFED X 20 O— REANR—Z MIETVWTWET, T2 IIVICET 20
WIREBICDOWVWTIE, IPC-7525%5 8B L T £ &,

L MES/Ny FESLTES/Ny FABEDFEY X VHFREICOVWTIR ., EMREAL THRAICEMVEhE 2T,

(SPAS093B)

i} Texas
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% o =X
L—/EI?\

HATF9 24200 xR 24 (UFTITE VW E ) K UTexas
Instruments Incorporated (TIJD# 241, LL FTIJZ\ L Texas Instruments
Incorporated&#&FRL CTIEWWET) 1, ZORN R U —E 2 {TRICEIEL .,
BGE R ZOMOZETEEL B LR OSGE P IEF7213 — e 20 $E it %
b g AR AR IR E T A0V EL T BRI SN B0, B § 51
HORMEPGL THE ZDWERSBEIEA R » DR EEED THINEINT
iR T X, 2 COREHI, BFRRETTE ORI [ 2R 2 s X T B
XN S P SLINE. SOr-N Y FANGIES SF N i AT (@ RYAARE? Fo = S
WL DZEEDOBRIHR SN AT D BEENRGEEARI A > TRGedh &3,

THE, 2D/ —FY =7 B T IO BHELREE SIS HEOIRFERE D AR IR
LMBEE AL COBZ 8 F3 B BMETI LD CATRE SN 7RGl S e
WA ARIHIEL 22 EREA A L T B Z A RIELE Y RE B LUZ
DA VBB BRI TIAS M4 IRl % S 3% 5 2 OIS B & Ade 3 b 7
KON TEDET , KT/ AADETD /3T 2—2— 2§ B[l A ORI BUT
BENFEOFTERFE DT COLAERE LT LT EbN THDEY A,

THX B DT TV =2 gV IZB 2 KRB LIZB FRR DB D EH OV
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 12-Nov-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS2505B1RGWR VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS2505B1RGWRG4 VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 12-Nov-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS2505B1RGWR VQFN RGW 20 3000 346.0 346.0 33.0
TPS2505B1RGWRG4 VQFN RGW 20 3000 346.0 346.0 33.0
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