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Power Sources

(in homes and
businesses)

« AC Outlet * AC/DC Converter * Micros

« Battery « DC/DC Converter * FPGA

« Wall Adapter « Wall Adapter « DSP

» Lab Supply « Sensors

» Generators  Displays

« PC USB Port * Motors
» Speakers
» Analog Circuitry
« ETC
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FE AL IRRS

DC-DC #&#a

— £MFaEEE (Linear Regulator)

— [&IEFE#RE8(Buck Converter)

— FHEEEHRSE(Boost Converter)

— FHp&IEEE1%28 (Buck/Boost Converter)

AC-DC %ita
— RHEHREE(Flyback Converter)
— IV HEES (Half-bridge/Full-bridge Converter)

DC -AC #&#k

— JHEREE(Inverter)

AC-AC %%i

— Z5[%E8(Transformers)
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M R4 iiaa oS E

« SRR
- BEERVMEEIRESHY
- Bz ( AT ALEEERNEESEG ) TIEESHERES
o FFREIR
— E‘EEEI’J%E?]%H SLEELEN]
- BResETIEEAXRRES

R
Vin Vout Power ; —I= .
V|n<_> Cc Vout

Management o
Vref o7 T s [~ _I:I L ]

7 ~ L-C Components

/ Linear R Switcher Switchers
\

/

., I I 1 \
[ References ’ { LDO } Inductor based Q Inductorless
(Switched Capacitor)
! [ ow-Height Profil

I

\
\ External FET Integrated FET
(Controller) (Regulator)

v Low Noise, Small Size p
~ . >
-~ - -

- 1 ¢
===7 ™. HigherCurrent .-

.....
---------

High Efficiency
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SRR VS AR

ZLEREIR  FREIR

R i =
2R 1R/ X
EMI 859 | /)y X
LY X I\
%N R RS

GND 1.5V

GND 2.5V|O

ON1
&
(o)
0
o)
(o)
0
(o)
Q
0
o)
" O
N

2.5W LDO +
PCBH# AL

6W H o< FE i
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FiRAY [EREFEtR

it

 ENEIHISIT | AR, . AL
« STRSWRL : WRDREE | Rt
KRR, B
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LDO EfiixMiR
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(421415 ESE ( Linear Regulator)

- ZIERERBEL — M ERSYE (BENRAESMOSFET ) AZAFE

HYEBE , TfsERI BB ELR:

FIERE,

o ERER AT ST — 1 TR,

Vin i VouTt
O—9- — O
PASS |
TRANSISTOR -
[R> |
c ERROR | —=
IN AM FDUT RLO ADE

VREF| Ril
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IR ERRAIINER =

i

o RS0 |, K18 , EMIGEST/)

o BRAME ( R/ NDERRT )

« iaER , REDHEULNINETTHE |
BEERAFIRIT

o B RR

s RERIFSZIRIT

« MK, BEELIABERIZ VB | 3
Vin #1 Vo HEBKRT /G958

« BERAERE | TIFRBK |, BV F Vour
HREBK , &R ERIRURE
(2PN

- HEekEE
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ZEfRERRER/VEZE (dropout voltage)

o MRSERSATHIFIERETE , V,, 10 Voo ZIERIRE—NEE , tE

[ERS/IMETR AZMREEsHE/NEZE (dropout voltage)
Drop-Out Voltage
is the Minimum
- (Vi -Your—
Yin Your
]
Voltage |
/@ R e gUl ator Electronic Load
L

= =i
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e ERRAYRE

R ESSIE R I AR R EEEMOSFET , AEIRNE R4S
ANENRINEESFE.
— NPNZ! : S/NEERK , —fgE2VEAE. 707805, LM317,
— "ELDO" B : B/NFEELUNPNEY)N |, (B{BRFE1IVLAE. @0LM1117,
— PNPZ! : s/NEERV/N , (BXIHEIHEBERESREE K, WTPS7A4901,
— MOSFETE! : 8/NFER/\ , PMOSENS I HEEZSESREEK, tITPS7A8300,

E—/J\};T;ﬁﬁ/]\ﬁ’]é)ﬂgrﬁ%}fg%ﬁjjLDO(Iow drop-out linear regulator)

LDO

JELDO

“Quasi-LDO” Regulator CMOS-LDO 1
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S lEia ERRRIE KR 1EREI et

o« FHSEIM(Quiescent current) | EBTEMIS R HFEAYERTR.
- FSHAEEREMRERESRIIENESER , EEIBHEINNAFITAKE,
o EBEINHIEL (Power supply rejection ratio, fE#RPSRR) : i EE ELSURE
N\ ESCRAVEL(E.

— PSRREZREMIERRTURIERERIR TSR | X IREERRSHINAINESR , RFA
TEHPFEERKE.

« BEmlEmE (Broadband noise) : MEERSBEIRIERS SF.,
~ WHIREERENNA , tIPLL, RFFFEE  SEESTE,
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PMLK LDO SCI8HRN4B

« PMLK LDO sCi6HREFE2/NLDO , 5 5IEPNPELRS
TPS7A4901FINMOSELHITPS7A8300,
e PMLK LDO sCEetR BB TELE
~ SCIR1 MNBIH ST RNEEAIEAA(TPS7A4901)
~ SEI62 BN RSB
~ SCIO3 MR SN e AR T R S A I R A
— 494 EBARXSPSRRAVEZNN
— SCI6S ENEIE R RNEZEAIEAIE(TPS7A8300)
~ SCI06 M AN T E SRS
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TPS7A4901 PNPEILDO

fnput Do not operate the TPS7A4901 Output
6.. 36V TPSTAM01 with both J5 AND J6 OPEN.  49V/149v

+ +—@ TF2
a7 3 Ja 5 2 - ' R2 T 8

r
1 1
1 1
1 B’ 1
L 2 L 2 1 1
VIN | 6 530k 5 10.0 i | vouT
GND ne T3 P4 | | GND
7 [ 1 1
I _ONC NRISS RS 0 : ,
C1 c2 3 EP GND 1.1k : 4 —=C5 ==C6& :
1 N 1
1 1
1 1
1 ]
1 1
1 1
.

9
5 A4TpF | 4.7pF 2.2pF e
a vl 0012;.. L_" s
= [

GND GND  GND GND = = s
GND GND
J11

ON | m ca
EN | @ o] 3
OFF | @ 0.1pF
13
GND
c9
|
|
0.0124F

L D O JC70nAnectors

- input voltage screw drive connector
J, - output voltage screw drive connector

PII0EVY
g Jumpers
* s J, - connects grounds of TPS7A4901 and TPS7A8300 board sections
= J, - connects C, (4.7uF) and C,(4.7uF) input capacitors
f“ J, - connects C, (2.2uF) input capacitor
J, - connects C, (4.7uF) and C, (4.7uF) output capacitors
J, - connects C, (2.2uF) output capacitor
J, - connects Noise Reduction/Soft Start pin directly to ground and shorts across C,

(—]

= = [ : (12nF) noise reduction capacitor
:.e: = e J,,- connects R, (221kQ) resistor for 5V output voltage operation
TPS7A4901 Input 6-36V Output 4.9/14.9V/150mA J,, - connects C, (100nF) phase lead capacitor
J,, - enables LDO operation when top pin and center pin are shorted (ON), while
{"}Exs?sumsms 6 A it disables the LDO operation when center pin and bottom pin are shorted (OFF)

J,,- connects C, (12nF) phase lead capacitor

16
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TPS7A8300 NMOSEILDO

DO NOT operate the TPS7A8300 LDO regulator with

et Yio i o g oy I AND I, ALLOPEN. . Ot
14..6.5V - ! Tpf ! 2.0A max.
] 1
P8 @—9 9 5 N out 1 P 1 Y
bﬁ ™ out ﬁ HET 15 ™10 6 J17TPg
18 N Ll 100k LIRS 1 1 vour
VIN c10 ™1 12 lgag oG 100 | @7—“—4@ i
oo 10pF ? . 17 | ! e
l . (Sl S“F‘g i R7 RE o1t ==c1z ==c13 1 o1z
14 ! 0.001 0.1 10pF 10pF 10pF !
P13 c15 =0 Ioag 420 :l: !
0.01pF = _
— — l ¥ :g1 > j.:):w 0.01pF (.5 i E z . G N (Nl), (-\I)k i (iN‘[)!
GND2 GND2  GND2 e GND ! P16 !
100 mV GND I 1
—= = 50 mV PAD : 2 :
J21 ! 100nH !
ON -
EN E GND2 E E
OFF | & H H
L : :
GND2 ! '
24 " i
s = : C16 C17 1
e ooy ! 10pF | 47uF :
e @ 0T I |
o g ! -+ L !
- ar=ra L eNw_eNee !
@Ttx.qs @ A X J, Connectors
not FCC wm-«mm.u 5 .
lemuw.ms> L i J,, = input voltage screwdrive connector J,, - connects the output capacitor G, (10uF)
3 § 2 J,, - output voltage screwdrive connector J,, - connects the output capacitor C,, (47uF)
0 a2 - J,, - connects the internal resistors of TPS7A8300 to adjust
g .WW:F . o Tpﬁ Jumpers the output voltage
¥ J,, - connects the resistor R, (1mQ) [emulated ESR] J, - connects grounds of the TPS7A4901 and the TPS7A8300
J . i
9z J,; - connects the resistor R, (100mQ) [emulated ESR] board sections
20
das J,, - connects the C_ - C_, (3x10pF) output capacitors
Em J,, - connects the inductor L, (1nH,15mQ) [emulated ESL]
" J,, - connects the inductor L, (100nH,20m(Q) [emulated ESL]
J,, - enables LDO operation when ON pin and EN pin
are shorted, while it disables the LDO operation
when EN pin and OFF pin are shorted 17
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T 4AZ2AXEIR

o« FREIRBIT GRS SEARETREHEEE.

. ;—gé)%'fﬁ%l}j_:%%@tb , TFREFIERES , ARRHBEEALUSTEA
£,

DO e B e |
Vin _) C §Vout

_ I .

L-C Components

Switchers

19
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FREIRAINER =

fir

« ES o B SORFIER L M RRERS K

- TTEREARTNES o ESINAENT IS

« INERBEKX - BRIV RREREEZY |, IMNETTIHS |
. BNEBEDES ITENES

« MARBERLIETERTHLEE
- AliEHiRE
o (EARZTERSEALTEZ A

20
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FREIRINEPIEH

o ZFFRERRIERFAFD
o [EE(Buck) , Fr/E(Boost) , Fi#E(Buck-Boost)
Buck Boost
>
V e % T  Vour VN‘FWLX T Vour
IN _L_ _JT— L Bt
Vout = I:)*Vin Vout = Vin/(l'D)

Buck-boost

VN_O/O_"‘V} n * Vour

L
- Vout = 'DVin/(l'D)

Wi3 TEXAS INSTRUMENTS
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BUCK B T{E/RIE

o« FFRESHFEHAIERY S IEFIK ST,

. %F?&%%#F@J‘EH?, RV EE T ABEREHLEEE , BRGE

o HFFREF(FRUTRT , EBRNER |, BRINBEELR A
- HHEBEREHERNRROERRER , RARBHERERE

LR 2

22
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BUCK B T{E/RIE

Iin —> Iout ; IOUt
— T — WP
+\/ -
Vin o V'— ICl:: out Vin$ lDT . |C = Vout
4 <
— AN JE I CER A I (8] DT, i TR AT S (8] (1-D)T, bt
diL _ 2 _ Vi - Vout & _ 2 _ _Vout
=11 ,0<t<DT oL 1 DT <t<T
L/ 7 FALJBS I FE

AR A I i 3 P IAT N LSRR L RS ) RSP 290
(Vin B Vout)DT + (_Vout)(l - D)T 0
T =

ESYld
VinD = VoutD = Vour + Voue D = 0

¥ Erifafb nr 18
Vour = VinD

23
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}=#I88 (controller) f1#51628 (regulator)

Controller Regulator

L1 WouT

::;-;Ut; T
- |
VOUT =2.5VI2A [ ST
LMR14203
WIN
> . ViN ca 'xl 0
FB1
5k

|- SHODN  sw
—\W
R1
Re ~ Cout

GND FB
-

N

LM3475

O
Y
P |
Al

2 EN FB

o ZHlES | FRITTHSNE | TIERAZT AR,

o BEHRES | ORAREFRITH | SMETTHY | BBERERV) , (BIIEREZE
REFIESEABRS.

24

Wi3 TEXAS INSTRUMENTS



PMLK BUCK SCI8HR 48

« PMLK BUCK L3R EFE2MBRES A, 25026
= U%%TP5541605FDB%J£$§¢%%§LM3475°
e PMLK BUCK IR EFELA L ¢
~ SEI1 BTSRRI E
~ SCIR2 T RS RN SRR FE R e SR A0S
~ SCIO3 SRS TC R B X B S RIS
~ SCIG4 BR IR AR AU RAIRAN
~ SCIGS BB U MERTER BRI Th A0S
- L6 HRRISHBITIURE. L. REAMAFIERS

ﬁb

25
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MG B PE EIEHIRELM 3475
o o A oumt

? R  ——— e
P2 ot [ E—< * H H 3
® I3 0.01 10uH :L - u 15 % ®
J? ut 2 1000 8
LM3475MF/NOPB 215k P ® Py ®
VIN s & < ® o | VouT
H 4 _IN PGATE —2 7 PN 0 | e
=

-
Z
=)
=1
-
F
=]
=1

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
GND o i i
1 . 4
2o EN FB Lot "~ ! 1+C3 _1tce _l*cs !
TS z B8 TTT100wF T100uF 100uF 1
1|JF J 7100k i 0.1 ohm 0.2 ohm 0iohm ! ™5
1 1
o™ 1 1
= = — T —— 1
[ ]
GND! GND 1 GP 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Do not operate the LM3475 with
J4/J5/J6 either ALL OPEN or
ALL SHORTED.

Connectors

J_ - input voltage screw drive connector

j"’ Js J, - output voltage screw drive connector

R: TP,

TP, Jumpers

LA Js J, - connects C, (100uF,100mQ) output capacitor
J, - connects C, (100uF,200mQ) output capacitor

5 b J, - connects C, (100uF,100mQ) output capacitor in series with

™, ; Js R, (100mQ) resistor.

L ™ LM“K“’“‘ s'gv O:f“‘zswzfm B . J, - connects C, (100pF) switching frequency speed-up capgcitor

J_, - connects grounds of LM3475 and TPS54160 board sections
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e b B pEEEHiES TPS54160

DO NOT operate
the TPS54160 buck
e regulator with J13, J15 DO NOT operate
11 l l and J19 ALL OPEN the TPS54160 buck

Input
6. 38V

;':D i — 1 regulator with both
ow o Lew T [ poe i J16 and J17 OPEN
L ATuF 4TuF »mf ATuF H 1auH L oo
1 l L I : i } Output
GND GNP GAD  GND  GAD GAD  GAD mghmma T§9 i 413 iT?L T$I E !3.3\!@1,53\
J1s P12 2 v PH 12 5 T —— . - @ P13
EN : 2 3l en soor |1 Il :‘fFT i J‘SD i o i 18 ar i e oor
GND L P14 O toleam nﬁ—\_-u oz | 419 ! w | ! i
Iﬂlss 50 Solpmone | 3 | :|:muF ' c17 ‘ot i
s g . H H 1 220F P16
1 mirop—tjoow  owofL g e T
{ﬁ) (ﬁ) li) (-ﬁ: TP18 E.T_'D 1 i’E"l o _;; _____ : {E)
20 Low R LA
TRACK BBOOPF & rg 016K 10.0
GND ==C1 TR1g 7100k d—l
Toe R10 9 e ™20 2
1 I £237% 18k = Q -
= GND R11
GND (J.‘-D F10.0k
Jz2 J23 ——c21 Ja4 J25
ax [ o e s | PGOCD
GND R12 R13 4.7pF GND
T26TR 261k
B3 = A A A o
Jyo o For avaluation « nly; not FCC approved for resale. Jis
Y s Tous e .g-G Sal " Jumpers
| - . .
™, S R, J,, — connects grounds of TPS54160 and J,, — switching frequency setup:
= LM3475 board sections shorted — f, = 500kHz, open — f_ = 250kHz
i s, Jip — connects G,-C,, (4x4.7uF) input capacitors J,, — by-passesthe C,, and R parts and modifies
Ay _ i e .
.y P, Jo, connects to external enable signal the error amplifier gain
T Jay - i .
Fa J Jis — connects G, (10uF) output capacm.)r J,, — by-passes the C_, part and modifies the
ey J,, — connects C,, (220uF) output capacitor e .
e 4 i error amplifier gain
d " J,, — connects to external soft-start signal J dsi |
TP, ™ — power good signa
Tp: i J,, — connects the output voltage to the voltage sensor 2 P 9 g
TP, ™. :
iy R¢-R; through a lower impedance trace
Jzz 27
J

Wi3 TEXAS INSTRUMENTS




FAWEBENCH®{FEPMLK



WEBENCH® Design Center
End To End Selection, Design, Prototyping

1. Select a Part 2. Create a Design 3. Analyze a Design 4. Build It!
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TPS54160 Input 6-38V Oulpud 3.3V/1.5A

LDO Buck
TPS7A4901 <& LM3475 5
TPS7A8300 Lt TPS54160 L4

WEBENCH" Designer

Power FPGAUP Sensors LED

Enter your power supply requirements:

tdin [EE=ES
Yout lout

Output
Ambient Temp "C

Multiple Loads Single Output

B iEWEBENCH{HE

@

O .=

B=gs sbe’fy
sieAs]
T EAEIEE e e
G [e] (o] -] B:

5
| At D) gt
s -

g eevh
£04-HS1L6243S

o

"

| (7]

- @
an
i

&
g

&

@

]
- —

=
EREELE

BEEE
o iy

@ -
‘ @7 M58 koput636V Output 12VI30A

Boost Buck-Boost
LM5122 &% LM5118 &
TPS55340( 1%,

PMLK

Power Management Lab Kit
LDO WEBENCH Experiment Book

WEBENCH
Design Center

®

30

Power Architect Start Design
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LIS AR &R EZERIFZN

- SCIRERY © FAFMANGH AT LD O &/ NEZE 4 HFEERBE.

phase  output
input lead voltage
capacitor capacitor sensing Vv
v out
IN
IN ouT o
IIN CIN _I_CFF %R |
b out
C
DC 1: EN TPSTA4901 FB |— —= variable
voltage ( + -
source C) c %R @Ioad
(power) ) NE= 1 NR/SS GND y
noise —L_ output
reduction put
L pacitor I capacitor

73 BUNIEL D OfEA B HH FE il AS [ A0 b R I A

- SCIGERITPS7A4901 ,
HIER/NEE.
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LIS IR

1. SAdesies, WS INEkWEBENCHI 3T FFTPS7A4901 (11 B T.1E
. ATRE T EVEMmyYTIK 5 PLE FHHWEBENCH.

2. FTH TG ST BT TAESI“SIM I 165 B, JE & 3 B K f
#ON33.3RRAN AT HLBE, iy H RSV, B9 A H R N 150mA.

- [} ) [ ]
¢ [+ [sBa[V]id[w [ 3][ 0]
New  Edt  BOM |_Sim | Export  Print Share Design Assistant
SCHEMATIC EDITOR o
‘ BOM Net List | Properties ‘ e T & T3 momte X HE KN - O w4 | Undo || File  Show MHide  Place Part
[on [ mna ]
=2 [ fna ]
oo [ Fna | IN ouT @
[ [ mna ] Rfbt
TPS7A4901
= Lo Rsource 164 KOhm
= [ mna ] R =1.00 mofm EN U1
[ s [ Fina ] 4~ DNC FB
== [ Ana ] +Vin1 Cin gzot F
= ——9.40uF NC NR/SS ——=7auu
Ut Find m—— -
‘ [ ] ) Tr=0.040F=0.015 Ohm 0.015 Ohm
[mecs [ e ] Td = 10.0 JSec GND PwPd Rload
V1 =0.000V
V2=6.00 Cor Rfbb ; .
- 511 KOhm R =33.3 ohm
0.071 Ohm
L 1 @

32
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http://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=824F14F0ED7AE4BA

LINPR (FZ LR

3. A& Start New Simulation”$%#4, <3 H ESHERE TH .
FE 5 H B D PR FFERAEDUAAS, AiidiA N 7“Start New Simulation”
5, WEBENCH<S: 4415 Bt FE .

wi3 TEXAS INSTRUMENTS WEBENCH® Designer (e o)

P ——— Starting WEBENCH® Electrical Simulation x

Running YEEEHCH® Electrical Simulation

Streaming Waveforms | Netlist Check | I

New | Please Select Waveform / Circuit Hodes to Stream
]
I View the progress of your simulatioen by selecting current or veltage probes from
Custom Design : 120 TPS7A4501 | vour design. Select a maximum of 3 wavefornms. *
———————————————1 !
Startup Voltage Waveforms Current Waveforms
— 07 B Show/Hide ED V] Wi V] w2 [ ws [] rcin [] renr [] 1cout i
W4 ' IRTbD IRt Ivin1
z — [ O O O O O
Reource |, 2 TPS7A4901 164 Wl ] Rioad =
R= 1.00 mopm 25 BN
— ONC FB 1
Vin 7:;r‘. s
_g = Onﬂg(_‘a'z;gﬁ [ BB 1
oy EL8 [
T2 = 6,00 P
nar 511 Eibm
o o o 0.071 Obm
L
=
Acti Desi C td tate for Starty f
ctive Design : urrent design state for Startup Streamning Waveforms : quantity selected = 2
Probes Parameters
[v] w1 [v] w2

Site Map About "Cookies™ See lewsletter
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LIPR (&L,

4. {fEERZ G, L FMAIEFVYV22 VYL, 552 FE KN\ BT
MR, G ERmE RSBV AR fvv4a Card e
) B .

Wi TEXAS INSTRUMENTS WEBENCH® Designer (oo ®

My DesignsiProjects | B | Hibh3 | EfRdx | SH30] | Pycowosi Sseix | Portugu
SR )
New Edit BOM Sim Export Print  Share Design Assistant
ELECTRICAL SIMULATIONS m]

Custom Design : 120 TPS7A4901

Startup Sim ID=1 Interactive Waveform  Streaming Waveforms
Wi { Control Marki
B oo | [ £ oo

Ready. Zoom-in: Click and drag dovmward: Zeom-out: Click and drag

f— 08

z N out 1 7 7
.
Bouree . TPETAG01 o I
LSRN = EMN mn Kl 6 &
= e Cont
+vin1 Cin | Geme,
meomEaete NG NRSS T ‘ .
e o GND_PwPd Bloat 2
i oz 2 e 55 om . .
g™ 5 m
I I il T I ) oS ¢ L]
n s s
==
= - -
.3 3 ..
Active Design : simld= 1 Startup Status = Success E %
|_Messages | ‘ eSim Report ‘ Download: | DATA FILE H ‘ g 2 2 g
Probes Parameters - s
vv1 I w2 I vv3 [wz | [acin | [cor ]| [1cout | [[irfb | [ 1Rfbt | 1 1
Show -
Current it Past 0 o
Design 201620:1 Sims
State 16 08:19
1 =1
o 0.01 0.02 0.03 0.04

Site Map | About "Cookies' | See Our Disclaime | Privacy/Security Statement | Contact Us/Feedback | RSSFeed | Site Terms & Conditions of Use | Subscribe fo our newsletter

© Copyright 18952016 Texas Instruments Incorporated. All rights rese
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LINPR (&= LEW)

5. fiH“Marker’Djge K& & I NI BEAAEE . Marker3

AT 7R A

FIEPRTIRE, #3l R bs AT LLE 2% A F T At A s AOME & Tos fE SR

S

Interactive Wawveform

treaming Wave forms

‘Waveform Controls |I v] Marker I

Zoom-in: Click and drag do

WV2 sim: 1

T

[

0.005

0.01

0.015

.02
0.025

t secs

0.03

0.021725 secs

Node u
A 757108
4.4499F77F

0.035

0.04

0.045

Wi3 TEXAS INSTRUMENTS
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(hEERP

MBFE R AR Y, E S ok BTN ISV R, oyt A S B 5 S A\ FE
Wi BT BT, TR A E R AN AR E N EE . X ZEERELDO
Frf/NEZE . TSR, LDOR) %t jtfs e E5V T .

Interactive Wawveform Streaming Waveforms
o

‘Waveform Controls |I|£| Marker I
Ready. Zoom-in: Click and drag downward:
T

Zoom-out: Click and drag upward

0.021725 secs

VW2 sim: 1

4.757108

4.4499FF

-1
0 0.01 0.02 0.03 0.04
0.005 0.015 0.025 0.035 0.045

t secs
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3= E AT

- SCIZRRIGFIESEIRtR R, 2. TRIFRIL , BEE | B !

« PMLKSEIREMERIW , B2EENIESB LICRMARE | UEBICR
ERMAIEIRICRER L.

- BEFSEININIRIEARS , B—ERlatt | TSR P BIR(F |, BR
FEERERIE | $URNE TR /EIE LRI R A RN Fddait.

« BN aRNS S YU RIANREIR.
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LN RR{ERGE

- SCITFRZIRVNERS
- EREEIR
- $FHRE (F5)
- TiER + IRk
- BT (HFFER)

Load Current - —p oy Load
Measurement AiRT Simulation
.
- --adaas
DMM
Scope DC E-load
Ripple & Noise,
Transient Response

Test
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Finzal : WAERZFRERIEABFRE

o] LRI R RRAUPRIRINEE | BEE B FREFER , LAKeithley 2460791 ,
BTN

1. 3THER, HWQUICKSETHZ AN AR B TR, KFePower Supply®i=. JEZR I H
2% N 1% :FORCE HIFIFORCE LO;
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Finzal : WAERZFRERIEABFRE

2. TESRHPEE B E AT, KRR AR T I B R SO0 R i H E R e . 5 N SE G
Bt A5V, B DU JRR W NAV. 78— LI 15 B BRI A B 7 B R s e
, Bl AR ESOMARITER 14k, WU JRR R B N50mA. B Ja W B IR R 5 H 281N
2-wire sensefi .
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Finzal : WAERZFRERIEABFRE

3. ZHUILZER Y WE, S AR iR R, STHERKIOUTPUTIZE, Rl LLE 2
HLEAL B 1 AT BOE IB0mA. XA n] LR IE R A 5 OOk 1. WR 7
}%’E‘EKIEIE’\J R AR, BT O PRIE B A] (8 B0 DR B R T /)N T4 D0 SIZ B0 A F)fam PR
B

defbuffert —— Neserpt

MEASURE CURRENT 2-WIRE

-050.009

sooma -

ASOURCEV =

+4 89760 V

B Fu
8
= —
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PMLK LDOZELE WILDORYSAZRFILL R
M LDORIRERRISIR , FHTFTHA NS FERRI B Ty

. *H_LEEIJ
=,
phase  output
input lead voltage
VIN capacitor capacitor sensing Vour
||N CIN:[ N ouT % %R o_lc::
DC L EN TPS7A4901 FB Lo variable
= LT =
power) noise T NR/SS GND oot
eduction
= apacitor I 1 1 _i:apacnor 1
7 AlNE RN ECFIREEE R (AT LDORY
MRS, BIFmKERNE

. *Hﬁ1§ﬁﬁTPS7A4901
VR, HRBERERMN\BERESERLT
LDORVEIHEBESGR |, LESTFFRBRIRIEXTLE.
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BitE=

—FEIEPNPE:J‘LDOE/] lj\]—LB 1;/:1 PNP VIN + V
B Em AR AR L Ny
EE'JEZ‘_%O LDOE@%%%%&% h e Pass
Device
Py = Piy — Poyr = Vinlin-Vourlour ource
LDOM DIHE T E N @ m At & {)

Ty T HELBH DA RS Fr S S HL TR R E
N HL A LA N AR R

Iiy = Ioyr + Ignp + Iyp

N E':‘ IGNDIE‘L‘\):]L33%‘;{< EEA]}I[J’ IVD%?}ﬁﬁ ? IIN LDO Chlp
S0 s B BEL ) FELA 1

LDOI e i = Bl 7 R i as H 0 D AE . BN LA 70 IS s AR /D, L
?Efu@m%’ ﬁ*¥l‘@?)ﬁ%§ﬁ:iB"J%ﬁ%?(VIN—VOUT)XIOUTo %E%ﬂﬁ’ Jﬁ*ﬁ
LR, B LE I DAL th stk .

oA it S ot 70 s FEBH I L, HoOR/N 543 s FEBH I FRAELE B o0 . T Y
GRS R, o0 I NS S B RN SRR T, H K E R
WAREE K, KNEBEF LIS LDON KR 2 UK AS F R i i —2 . LDO®S
g£§ﬁ§%¢%ﬁﬁﬁumﬁgﬁmﬁ,%%%E%@%ﬁﬁ&ﬂ%ﬁﬁ?ﬁ
22 .

GND

LDOF# £ HL it = 28 7 ARAE N S i ok
1E i B A B R, DA SR ZE T
KA. FASHERSMEBR, P&
BEAR. FTERRTESHERAAEE
TSR A e

GROUND CURRENT vs OUTPUT CURRENT
2500

— 4125°C
+105°C
2000 — 485°C
— 125°C
— —40°C
i 1500 /
2 om0 %
. / ’/
500 %
|
o !
h] 1% 380 45 BD 75 90 105 120 135 180
lour (MA)
Ground Current vs Input Voltage
2500 T
— O0mA T,=+25°C
— 10mA
2000 j) — 50mA
100mA
— 150mA
‘2 1500 -
o |
3 000 |SF—T|

500

]

o 5 10 15 20 25 30 35 40

Vi (V)

KT LDOM) TAE R BRIE 2% DL R 3CAY:
Linear Regulators: Theory of Operation and Compensation, http://www.ti.com/lit/an/snva020b/snva020b.pdf

LDO Regulator Stability Using Ceramic Output Capacitors, http://www.ti.com/lit/an/snval67a/snval67a.pdf

A Topical Index of TI LDO Application Notes, http://www.ti.com/lit/an/sbva026e/sbva026e.pdf

Technical Review of Low Dropout Voltage Regulator Operation and Performance, http://www.ti.com/lit/an/slva072/slva072.pdf
Design considerations for a resistive feedback divider in a DC/DC converter, http://www.ti.com/lit/an/slyt469/slyt469.pdf

TPS7A4901 datasheet, http://www.ti.com/lit/ds/symlink/tps7a49.pdf
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WESEE

SEIG AT TRAN S N — e HMARERE, 4N THE OTHESREAS A DEH EREEE
WA FHREIEED , —FHE TN (HEW24600FFENTED

DC POWER SUPPLY DC ELECTRONIC LOAD

LOAD ON button

1
TPS7A4901 Input 6-36V Output 4.9/14.9V/150mA
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@ ReuL

1) WMARBE. WARR. BB EEEER MBI RNEREE.
TPS7A4901LIGHRIMNFBIESEE : 6-36V , &RAMIHAER150mA,
iég‘?ﬁ?ﬁ:@i SRS EEEERARN , BEEEH36V , BF SRR/ EaH
Lo
2) WNER{EAREEF R, APA LR/ TERINFIT
FE ST HRAREIRES |, B IR FREdm
T @ SeREE TR | BRERARIREE
IR EMEF RSB L RISREIREAVEE , BHIEEHSLIGRATEEAZ AT EE.

3) NMETEEIEIRBIEIE | TERGEIERBEIE Z RIS IR A RIRFIE F T !
4) {ERB AR |, EEEEXK.

XFTPS7A4901 :

1) J5FI6ASERITFES , EBIAREEIR B MHE A TR,

2) ENERHESIMNR , #HFERSEER ( >1A/ps ) RIS EIVB FRE.
3) ENEMAESMMNAT | #HFFERSEERR (>1A/us ) FISEIVEIR.
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PMLKLDOEVM
1REVA

)
1o 3 £ =z 3
123
: [l sE = ) |
. [+14 R3
: { i \
J. J4 J5
E E‘ -
|
&

TPS7A4901 Inpul 6- 36V Output 4.9/14.9V/150mA

BEk i E (WED -

J124:0ONf & — {#5ELDO
o FEHEI10 — W E K R A5V
o 4H3EJ13 — EHECO
o JEHEI5 — EHHH R CAFICS
o FEERI3 — EEAHAECLFC2
o JAFFEE — WiHtH N FEZEC3
o J6HFiEE — Wi A\ FEZEC6
o J11H % — Wi HC8
o JOHti% — WiHCT

SKH P IR:

1)
2)

3)

4)

5)
6)

7)

9)

FTH IR, KBRS ERDINEm AN BE. A
FL Y R g H R

FIP e B fls (Fffs"OUT ON 4G , HE K H
JE A6V, HFR ] 9500mA

FIIF T4 (Fifs’LOAD ON %4 <) , B NE
WAL, HIRWNS0MA.  (FR50 246075 % FAF 1 5%,
(58 B 1 L 2 BT A28 4 FH 156 BHD

SeFT I Ra R HUE "OUT ON 34, FEFTHFH 1k
"LOAD ON™#%4, BRI A 2 AHBE6V, HiA R
50mAZ AT, Hi HESVA A, i HEIR50mA.
TOSREINEE R . BN B R S B RS
8, HEEEHIEREZ T,

B N R TR FIBVAILIOV, 2 5 E E B ES), oHlidsk
N FL S8V AT L0V S % N A

W N L R R R OA6V, B H T IR R BN
100mAFI150mA, KR E I NI B L. f A H
T FTHHEE . HH .

WEBABEIOV, FEHEF1I50mA, K HFRBEER
Lk BRSNS (FTIFH s BRE1D , W5 H RS
5 HL A 8 " LOAD ONP 48, 78 5% P A 1 B IR )
"OUT ON"#%4, /5 R A XA . “®

Wi3 TEXAS INSTRUMENTS



ENSFITR

1) 7EFE R E N50mARS, sk AN B IE A6V, 8V, 10VESHIf N HLE . Fi A7 fd s
VR ER, R EEA RN T LDOM AR
B FIout=50mAR, ANEHABETFHLDOME

_ Vin (V) Iin (mA) Vout (V) Iout (mA) n (%)

Vin=10V

2) TEHRN R [EEN6VET, 4 5ilic sk 5 Ek IR A50mA. 100mA. 150mART A BT . H N FEGE .
T fy R, R  TE F I LDOR R

N EVIn=6VE, AHEMARBI T FRILDOME

Iout=150mA

e LDOYIEFERHITHHEARN: Py = Piy — Pour = VinIin-Vourlour

3) CFHAEELOV, ER AT 150mANR [ H FL R SO - IEE AV gypp ?
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Vin=10V, lout=150mAR TPS7A4901 f1%i H B8 FE S0
[ i E

EE— e = 5

(T

)

ENSFITR

1)  7EFE R E N50mARS, 43 Hilid sk f A H
VTR, R ERA N T LDORIA
iR B lout=50mAIS

| vinw | tingma
6.0004 50.3874 =0 oo oaciasnelomgane:
8.0004 50.3896 [ -: e R I
10.0003 50.3942 7%

2) FEMNFLIE I i OV, 4 HE a5 i o sl
LR . R, FET AN U IR FLDOMIRLE
A BEVIn=6VE, AFABER T HILDOKE

I Y YT Vout (V)
6.0004 50.3877 4.9069 50.009 81.16%
6.0004 100.6049 4.9059 100.014 81.28%
6.0004 150.815 4.8995 150.12 81.28%

A LDOINHEFEH B R AN Py = Py — Pour = Vinlin-Vourlour

3) CEHAHIELIOV, S HIRI50mAIN [t BRSO -1 AV, < 5MV
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LSRR

1) HEARERKR, LDOKREIITAN?
WS AT LA UL, AP ATLDOMIAR M K . AR EE I T S R BIRI ST, LDONCR 155
ARN

_ Pour _ Vourlour

PIN VINIIN
;H\:EF" IIN = IOUT + IGND + IVD° EH:‘F‘IGND;FDIVD’/TE/J\’ Iou-rﬂ“m)l?ﬂ u%ﬁﬁ*ﬁl—‘f—%o Jﬂﬁﬁﬁﬁ EE;EEZ:/E
I, N FE s 3G K S B B LB B

2) LA AN, LDOKIZFE {347

MECIR R AT LR, 5 N AR, S8 R LDORCR SN I A+ 0 i . 352 RO 5
BRI A, AV MV \(FERANERIS, f N L2 o5 SO AL RN IR G K . B FL A R (R 52
SR g p Ml lyp by T T X = AR FELDOX R £ ER, KHIHLDOM AR M A K,
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PMLK BUCKSESE YilBUCKARIHZ=FISLRE

« SCIWERY : WEBuckEEAIERFMSGR , FSLDOEXILL.,

phase utput
input lead oltag
apacit pacitor sensing v
VIN out
IN ouT o=
| Cy —IE %R IOUT
C
DC 1: EN TPS7A4901 FB 1 = variable
voltage ( + = load
source B C %R >
(power) . _N% NR/SS GND | i
noise output
reduction I o
1 | capacnor
= capacitor

o SCIG{HERATPS54160 , UEMNEELIOV , TaEER150mARAIERLAN
BB ESORIE-IEE , FSLDOEXIEL,
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\Y2=1=-A}
(N EhERT
SEIG TN AR N — S HmAREEIE, 4N THE OTHEBHEAR T UEH ERfaE®H
VA IR ED , — 8B (HEW24600FEENTED , —Eies (FH
EIRSL A ERIRL) &

DC POWER SUPPLY

DC ELECTRONIC LOAD

OSCILLOSCOPE

i
|

= 5 OUT ON

L
00
00}

0
00
8]
LC)

2 @ O
®
19
13
X o
o WK 106

LOAD ON T
button |

i
g @
1 o
)—lwg o

t

from voltage
probe 2

7)
CURRENT PROBE | 4 ¢

CURRENT PROBE

VOLTAGE PROBE 1

@ 0: 0: ©: ®:

e 125
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A @ For evaluation only: rot FCC approved for regals.

{u llr@
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@E%&E (i -

7 — EH E 2R C16

FE$H:J13-J15 — B H L2

JIAFF % — AN RS

J207T i — EFZN G sES

J2UF % — EFef k2 R i HHR6-R8
J12FF % — Wi N 4 C9-C12

J16HF % — Wit A CL7

J22HF % — & B A fs=250kHz
J23F1324FF % — W B i H A CLEHIAME
%

J257Fi% — ffifEpower good(E 5

iy 3

1)

2)

3)

4)

5)
6)

7)

IR s, WECHIAICH3 (BIECHIMZE%) H50Q

HMA, CH2ZNIMQEME, ERFCHLU AR,

PAT IR SR T TR A

FIAFRRE IR (FfRir e i) , WEHEERNIOV, B E

L9 R i1 9500mA.

FITFR T8 (BfRE o) , WEHE T HECNER

i, HEEN0.15A. (246095 K FH/EH T 7%

1158 BV WL 2 1 A AR A5 Ut 3D

FIF AR R IR A, FFTFE Rl , HCH2K

RNAZFR S (FTIHF SE PRSI, U R BCHL (HL K

H) W N F3(EO.15A =AU, CH3 U\ B

W RNME=MM, CH2 (MiHiH L) fEOMTHis).

e SR A HY FEL R 08 U - U A RN i N FEL VAT S0 VG- D1

TOSRBERT N . Fr N H A . A EER
, FRFREAE.

JJA EWE R A, FEOCHIRR T IR

SRJE R AT A XS -
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ENSFITR

1) R SO - N mV.
2) REFEILH:
Vin=__ V. iy=__ mMAVoyr=___ V,Ilpyr =
_ Vourlour _
VinIin
SEIG S5 F T

1) S5LDO#HEL, BuckH ¥ i Su e 2
2) 5LDOAL, BuckHL KRR anfa] ?

B
TERARZRAZAIT, Buck HL S F 253 AN S0 ] AR 4K, ?

mA,
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SENSEFMTHE

1) vt AR SURIE-IE{EDY 16.20 mV.
2) R
‘/IN = 60004 V, IIN = 930784 mA, VOUT = 32913 V, IOUT = 15012 mA,

_ Yourlour _ o0 4o,

VINIIN

LDOEH A10V, %5V, 17#%H R 150mAKS
MER X 48.65%

S 55 3T
1) SLDOMLL, BuckHLE& LU anfa ?
2) 5LDOAIL, BuckHL 1K) anfa] ?

400m

¥ BRZDIET
5 =N :

%
TFRINFAZACIS , Buck L R B8R AN SR AN T AR 4L 7 57
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BZNIESEPMLKEEIESH

LDO
Exp 1

Impact of line and load

conditions on steady-state
operation

Exp 2
Impact of line and load
conditions on efficiency

Exp 3
Impact of operating

conditions and output capacitor
on stability

Exp 4
Impact of operating

conditions on Power Supply
Rejection Ratio

Exp 5
Impact of line and load
conditions on dropout voltage

Exp 6
Impact of output capacitor

characteristics on load-transient
response

Buck
Exp 7

Impact of operating
conditions on efficiency
Exp 8

Impact of passive devices

and switching frequency on
current and voltage ripples

Exp9
Impact of cross-over

frequency and passive devices
on load transient response

Exp 10

Impact of the inductor
saturation on current and voltage
ripples

Exp 11

Impact of inductor
characteristics on current limiting
operation

Exp 12

Switching frequency, ripple,
offset and line immunization
capabilities of hysteretic control

Boost
Exp 13

Impact of operation mode on

voltage conversion ratio and
duty-cycle

Exp 14

Impact of operation mode on
efficiency

Exp 15

Impact of operation
conditions on the dynamic
response

Exp 16
Impact of operating

conditions and inductor
characteristics on current limiting

Exp 17

Impact of current-mode
control on Power Supply
Rejection Ratio

Exp 18

Impact of feedback control
and operating conditions on
Output impedance and reverse
Power Supply Rejection Ratio

Buck-Boost
Exp 19

Impact of operating conditions on
Power Supply Rejection Ratio

Exp 20
Impact of the operating conditions
on Input Admittance

Exp 21
Impact of the inductor on
operation mode and conversion ratio

Exp 22

Impact of silicon devices, passive
devices and operating conditions on
efficiency

Exp 23

Impact of the operating mode on
the performances of dynamic
compensation

Exp 24
Impact of cross-over frequency
setup on soft start and current limiting
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TI A%t

chinauniv@ti.com
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Backup

PMLK LDO 3E381 : s NSRRI EZEAIS200
PMLK BUCK 3882 : GBI CsnZ=NS iR FIE ESLR
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L0 ARSI RNEERFIN

- SCIGERY : IREANEEEENIZELDOR S/ NEEM I FBIERE.

phase  output
lead voltage
capacitor sensing

input
capacitor

: S IN ouT

Ol
N = —IE Y %Rn '

DC I EN TPS7A4901 FB 1

uT
= = iable
voltage ( + varia
source C) . %R @Ioad
(power) "= NR/SS y

. GND

noise |
output
capacitor

reduction
= capacitor

.||_||_|

« SCIS{FFITPS7A4901 , FAIE2MUE , £ BIMHLDOEAREIHH FizeAn
AEESHEBENNRNEE | LUK LDORIG&IE AR EIEEER, A
SREBHE— T, | B NEE,

LR
- RPEIEESR. IR, B R LT
- SRV IR, B L
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I8l HieE=

T EZEPNPRILDO N BB 45
. PNPEAE AEIm A F&
SN L S L %=
o HE I I ) s RE
PRFILDO, LDOMRYERmE

THEEPNPE 1 LAE A, M
A5 4 H HE R PR FERIELE o
IN I.__p__.vw |+ = Vour ot

Pass
Device

LDO chip

PNPZAILDO & %55 TPNP
B IS -4 FE AR R R Ve

NTRFIES TAE, PNPE
T TAEAERORIX, B
Ve A REIN T
VEC,sat(Iout)’ LX/I\H%/J\E@}_‘E
ZHlZLDOWI i /NE 7%

(dropout voltage)-

A

saturation region active region
/

FEER T EEERT R
IS 2N TEDL. BEE, PNP
G TAEAEMAMNIX, Mok
SR A H P 7 0 A2 98 B UL .
PN P R AT & A
HATFRZ I ) AR

Dropout region.

Dropout
. region . v
lg— ! OUTrom

1
Regulation region

»
-

Dropout
' | voltage

\j

%?LDOB’JIVEJ‘?@ 27 DL 3O

Linear Regulators: Theory of Operation and Compensation, http://www.ti.com/lit/an/snva020b/snva020b.pdf
LDO Regulator Stability Using Ceramic Output Capacitors, http://www.ti.com/lit/an/snval67a/snval67a.pdf
A Topical Index of TI LDO Application Notes, http://www.ti.com/lit/an/sbva026e/sbva026e.pdf

Technical Review of Low Dropout Voltage Regulator Operation and Performance, http://www.ti. com/I|t/an/slva072/slva072 Ddf

TPS7A4901 datasheet, http://www.ti.com/lit/ds/symlink/tps7a49.pdf
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http://www.ti.com/lit/ds/symlink/tps7a49.pdf

061 (28R

KRR —GHERRRERIR, 4N TR, a8 .
EE R B

DC POWER SUPPLY DC ELECTRONIC LOAD

OUT ON button

LOAD ON button

TPS7A4901 Input 6-36V Output 4.9/14.9V/150mA
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@ ReuL

B ( TPS7A4901F1TPS7A8300)
1) BMARBE. WA, HHBRENEHER A ESEEEANEE.

2) RN FRETFEERENT |, BBA -
a) FFUIRF: : S IFFmARRIR , BF IR FHRE
b) KA : FoRigB Tk , BXREEmARIR

3) NSRRI BLLIE.

TPS7A4901i5F% :

1) J5F6 A BRI,

2) ENELEHESMNA , HFERSEER ( >1A/ps ) FIRISEIVE FRE.
3) ENEMAESMMNAT , #HFERSERR (>1A/us ) FISEIVEIR.
TPS7A8300i5i1% :

1) aN5RJ167FES , C16ANCL7 —EPRI— M uERRImE (@idJ2281)23 ) , F5R78(R8 (&@id)14
MJ15) |, LARL1EGL2 (i@d)19F0)20 ) HHi%.

2) ENELREHESIMNR , HFERSEER ( >1A/ps ) FIaISEIVE FRE.
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SE061 SCIRPIR

LDO SRR
PUEDoE 1) THARE, KBRS EZCERm A EE. B
L FHJA . fan HH HE S R H LA

2) FTOFRAIE I (FfR"OUT ONiZEH <) , & B M
JE A6V, H R F] A200mA

3) FTIFHTE (HfR’LOAD ON™ %4055 , & NiE
WA, AR N25mA.

4) ATIFRaEHIEOUT ONY#EH, i R E R% N HLE A
6V, HrHHEESVA A, N IR RN N0, Ul

el | " R Y S— REA BNV EE, EEISEELAER T E .

TPS7A4901 Inpul 636V OutpuM 9/14.9V/150mA 5) ?Tﬁ Eﬁt¥ﬁﬁ”LOAD ON”@%H, ﬁtﬁﬁ&ﬁ‘iUiﬁﬁ %Wﬁlﬁ
N25mA, Hi N\ HESE KT 25mA.

6) ZeMEFRHANBIE (FHRRERBRMBOAIIEE) , W

Bk E (kD - R, 2E 2 R TR I EE0.1% (5V
J12EONAT B — fR5LDO B N5mMV) B, 1] s N B A H EE

o JHEI10 — VB E A5V 7) EIREIAHELA6V, RIESIGEPE IR A B R AR

o 532313 — #EHCO W HER, <JFEELEE) .

. KBRS — B H 25 CARICS 8) XML T HHK"LOAD ON"Z A, 71 5% Hlke s FIR )

o JHEI3 - EHHH N HECLFIC? "OUT ON"{% 4.

e JAFFEE — BRI A\ B AC3 9) RFIL0FF LA Bt R 15V, HE D IR3) H6),

« J6IFE — WiIFH N H7CE B R F it LU 5 P2

. J1LJTE — WiIFCB 10) 1 T SR 1"LOAD ONHeHl, 15 PR Hifi

. JOFFEE — WiTFCT "OUT ON™#%4ll, f/a KRR A 1SS -
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i8] SENEFITE

gt B ESVARIAEV, 43RBT 2

1) RIEAAV, =V et(1+R:/Rp), THHLDORIIE R Hith -V ynoms & FACKIERME . HHV o, Ry
R 7 Al 2 o HIE

2) fEHH FIRN25 AT, B2 E N FU L e U AV, R 4 RV g1y

3) EFXFRASH AN R, BN R, 2 R PR B R I IR R RN 0.1% Rl F
SV ASMV) B, 1l sk b BN BLE Vi P BLUEV oy 0100 » FFTH R TPSTA4901 1) 8 /N 7

Vdrop: Vinmin - Vout,O.l%

lour [MA] 25 50 75 100 125 150
N V) Y 0} 0] 0} 0] ) 0]
J,, shorted (V= 5V) imin [V
@ Voumom = Vref(1 +Rf1@J1osh/ Rf2) =By 2 VOUT,O.1% [mV]| @ 2 & 2 & 2
®) Vout,1v@{VlN:Voutnom+1\/’ loyr=25mA} = ........ V @ Vdmp _ VINmin - (Q)VOUT,()J% mv]| @ @ @ @ @ @
J,, open (V... ~15V) V) Vi V| © 0] 0} (1 U] 0]
OV om= Vol 14 R gur00/Re) _14.98 y ) Voumons [MV[ @ ) @ ) @ )
() Voutyw@{VlN=Vommm+1V, lour=25mA} = ........ V @V, =V, -eV . [mV]® @ @ @ @ @
rop min ,0.1%
Sensing resistors: TPS7A4901 reference voltage:
J,, open (V. =15V): J,, shorted (V. =5V) V. = 1.194V £1.5% tolerance
R, = R, = 590kQ, +1.0% tolerance R,, = R,(590kQ, £1.0% tolerance) in parallel to R,(221kQ, 1.0% tolerance)
R, = R, = 51.1kQ, +0.1% tolerance = 160.8kQ, +0.5% tolerance
R, = R, = 51.1kQ, £0.1% tolerance

BER:

1) A G ORI, S/ R 22 R G R R )N ?
2) A HRASRI, e/ 7R R IR AN 67
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SE001 SCRSE RO

LDO%i H LRI KR, s/ ZE IR, N E s . X2 KDY 2L LDO P HP NP & 4 [ FL i 1 K
I, PNPEEA I 15 - AR L IR Ve R K T

LDO s /N ZEAIG,  F B TARP & A% A R st n] LU . SRE85 R I TPS7A83005 i LASR 1t BEAR A
B/NEZE . B/NEZEBERAT LA R LR 4k : LDOMIAR R X3 K, DL LDOM) & K AR H2 = -

450
400 =
350 /,/ -
300 /2/ }////
£ 250 — // " //
o /
8 200 ——
> /
150 / il — +125°C
- +105°C
100 |/~ — +85°C
50 % —_ +25°C
—40°C
O T -
0 15 30 45 60 75 90 105 120 135 150

lour (MA)

LDO I/ F 238 508 Fr 9 i 451 (chip junction temperature) T/H 5%,  THEUR T ISR FILDOM T
F, 1 REETPS7A4901 datasheetd [ftjthermal characteristics#B4) LAFR 15 58 1 40 1 it o
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SLIG2 FoilRRa (NI SREERIH i HI FE AR

s

86 H A W FCUE I F A AT SR Xy H P SRR i N FEL AL ST T B2

EFF B, mTIRRsESEn " 5 3 HE

SWPRASTI AWM, SEUAER e Esmemn (O TERL, TTE

NG VTSIt I R ver 2 G i O A B2 e N BN N BN

BSOS B RSO ; e

WA I TT LA 31 Buck Ho % HiL Bk B T :

R AN, XA HFA R o

, Sy K HY E E&ﬁAVoutpp o HTNH inIDUtESF%Cin MOSFET -~ ot
diode V. capacitor

ECBEA oM FIMOSFETHI IR ALN  conscior

out
Ay S ) i .
LELEE E/‘J o i cin tON : ICoul 4 t i
Cin P + 40-N)i Cout
I\ [\> A o e
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82 HieE=

fEBuck¥ gz, N 7152 HE
Zxm] LJMHIJ)\ Eﬁzﬁ@zzﬂz%’ﬁ%ww\ﬂ@ﬁ

AR R — & B ATMOSFET HLIR R S0

et L T, 70

1% H fH (Equivalent Series Resistance, fii#XESR). 1Li%%:

LEENIRAE) 37 e M/ASIW T

DUCE S S AN I Y . [RIFERY, FNHE
fan ) FE S S0 AN Fa N R YRS S0 IO TR R Rl B BT
_Eim)\/iﬁjtﬂ/)ﬁlﬂi%@ﬂ’]fe‘r@ﬂ Vg
T, BuckiEia2em Bk

Unsaturated
inductor

Saturated
inductor

High ESR output
filter capacitor

Low ESR output
filter capacitor

High capacitance
input filter capacitor

Low capacitance
input filter capacitor

Iin | Ai’"pp Iln Al
DT.D'T, DT.DT
'—1 I
RN RIS, H 246 IR AR KR 16f Fi RELAE FEL S A ) W 2 P NGRS IRL N B N LR/,
TR L SU -0 . HUREA SR SR e FHESR ESRIR/N, iyt HE , HN IR SUK B OGN A G A
i Ay, 95 EH T AT R R, HRH KT HL R I BET LI HFF AT TFRBE . A e AR 52 67 8% FEL IR
Hef AN RAAL TSGR V- VEARL A, 12 fCoy), B FLZY C o P FELRK HAMEC, « i FLJRK L S0 Al
DYIE PN RV SRR AR G A O Ay, £ 2 HLIA S0 A L 7] Filou M FLIEV;, B .
RAE o Ko ESR¥E . E o RAE
(1) D=V, /V,,, D'’=1-D 2) () (4) (5) (6)
Aipp=VouD'/(fs L) Aipp>VouD'/(fs L) AV oupp=ESR A, AV gpp=Ain/ (8 Cor) Aijnpp=loutD’D/(fs Ciy) Alinpp=lourt Alppl2
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SE882 (N ESER:

KA FAE N —GEARERIE, —anEd, 8T,
EE R B

DC POWER SUPPLY

DC ELECTRONIC LOAD

OSCILLOSCOPE
= 5 OUT ON

) /‘\ /\ () 1) ' utton
‘j \J \J Q Q Q butt

LOAD ON gn
button |

L
ole
00|

il
8]
IO

0@

2 @ O

- | O]
@
18]

X @

L @ el

from voltage
probe 2

7)
CURRENT PROBE | 4 ¢

CURRENT PROBE

VOLTAGE PROBE 1
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/N\

WMANBECTMCSTIR TMABRISMoE, EoHE
ANBGRAT , 0.1uFRIC8RI ZBEAIT,

0.1pFRICIAEBESITIR T RGNS IHSMER D 2
o CLARYEBRRIR/N , AJLARES. HERMEREAFEPHESRIR
{5, XL AFAYESREMHEIER | Mkt ERY
R REFHEEEK.

RIZEIRE : HHEACout=C17=10pFa , Fi5)23
FNJ24ERTFE1EAY ; Cout=C16=220uFRT , REEJ2370
D2ARRWTR. FIRME S NERER S 7E ] SkHZ 4
ASHIIRRHARE (7E36VEIA , 1SAGHEBTRAT ) .

LCout=CL6RY , UNEIGI23F0I24FEISIEE |, HASERIR
BPARSRE | {BSHSRERPE /9 2kHZFA160 B AR,

HCout=C1707 , ANREI23F0)24ERIRTFF , BBIRIESK
EeERE , E3.3VAELIRS.

HEmHBEE 23, J240AE 58 SEERIRSE
BAERE , BURTHINRBEMRERER. SLiu3hEeEH
SO RENANTARFIMEREESTE. WMRILE
BIFEMSERET , EERRRERSAREAR
BEY/LH , X—/N\REERE A RRKEC R

ITEEIR

ITERREEES

7ZE

[}

-
=

1BF ( TPS54160F1LM3475 )
1) FMSBIRAMNEE.
2) NMEESHEAELAER , FFIELRFEER.

3) WMERBANBEFRETFEERENT , A -
a) FHUF : SeFIFFRANRIR , BFIFrREFaE
b) KT : FeRIFEFRE , BRIERARIR

4) ASTHEBIERBEELIE.

5) AMEEHEKMNETEEMIERST (BE )
TPS54160i&F5 :

1) J16F0J17ERERIFFER,

2) J13-J1581J15-)19EERIFFER.

LM3475i&FFE :

1) J4, J5. J6AERAIFFEE,

2) J4, )5, J6RBEAIERE.

W3 TEXAS INSTRUMENTS

73



SE062 SEIRPIR

TPS54160 Input 6-36V Oulput 3.3V/1.5A

@E%&E (i -

HEI17 — & E2EC16

§5$£J13-J15 — EREHJKL2

JIAFF % — AN RS

J207T i — EFZN G sES

J2UF % — EFef k2 R i HHR6-R8
J12FF % — Wi N 4 C9-C12

J16HF % — Wi R C17

J22FF % — 1 B I KA Zfs=250kHz
J23FNJ24HF 1% — W B Ky A CL6 M
S

J257F % — ffifiEpower goodfs =

iy 3

1)

2)
3)

4)

5)

6)

7)

8)

TR, WECHLRMICH3AS0QHEFiFE4, CH2M
CHANIMQE R A, EFECHANM AR, AT HITEHE
Sk B VH HEARAE o

FFREBEIE (FtriE2Mm) , REHEANGV, BE
HLI PR 1 A 1A

PR (e oeH) , WE BT RN ER
i, HEEN0.15A,

IR R IR, U NE BRI 2 CH2 (i
&) KN3.3VIIAKFL, CHA (FFLTAEE) NHAH
JEAIAR N R R 2 TR B %, WSR3 B B LR
T, V5 IE LA A R E .

FIFE sk, BHCH2E AR S, i N E 3
CH1 (HEHRD W N-FIME0.15AK =M%, CH3 (
By ONEEIR) IR NUE= MU, CH2 (e s EOMHT
IR

O 3R HY B R 0B e - IR A R i N B AR ST WU, 2 TR
BIC R AT RS A R A AR, R
ALPR, (B H IR AT R BT T D
Kb, MR R .
FIAR & N500kHz, HE H1%4)56).
SEIG 28 R e O P L R B Y, A OR PR AR s FE YR B i
U EE IR RN E R

k)19
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Ei82 FENEFMTE

1) e R ST - WA AT N R RSO - A, R 45 RIE B AE RS
2) trEER, FrREIEAE.

J,, op (f, = 250kHz)

J,, sh (f, = 500kH2)

oupp Alres I_=0.15A I..=0.5A I =15A I =0.15A I =0.5A I =1.5A
out out out out out out

v, =6V M ,os |@ (1) @ o) @) o @ ) @ 0 @

Vin=1 8V (1) 2) (1 ] (1) 2) (1) 2 (1) (@) (1) @)

Vm:36V (1) 2) (1 2 (1) 2) (1) 2 (1) @) (1) )

;@\%‘@:

1) R R SR 75 Bl A7 28k L AL KT G K
2) AN FLIRSUBE 75 B e N FE s B KT A ?
3) JFRMIFRIE KN, SUEE BN

4) it H R SO AR L e 2
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S£062 SEORE RO

B N FL R AN T AR 2 F R R SR ) F R E R R . AR U AMB AN TS A (L), A AL IR SU b
NS ETRIHER, BEITORAIR B TR o S A SR FL RSO R M AR /]

WRAEA(E), BIANRRSOR S UEARRRIELL, SIF SRR ML, 2543 b D=0.5I T8 # e KA, BLi
BN P T A PR TR PRI 248 o A N L JAL ) S B T S i N 2B (1) S RO REE I, 2 N SRR A B8
ER, AXG)AHE

B 20.0 mV/div, Il10.0 V/div, Il 100.0 mA/div 1.00 ps/div M 50.0 mV/div, B 5.00 V/div, I 250.0 mA/div 2.00 ps/div
output voltage output voltage
) fi R IV SR A VA iR fLr" "\ AT v e //r
i, R ", AT ™ LIRS ", FiNVA' AT
““‘\.. | tl M H"-\ [ . \ M"’\ | V |. |I v \-\ |I V .'I v x\q‘-\ |V || ! \"x__..,-/ P ~ k“k...._/ e \*\‘
L T¥ ] L T°F
o - : ling current
line current
[~ - T o =, .~ L W . Vv
- [_.I - . - | Mg P P o
R e | "‘"—a.-_._‘_\____‘_ --“-""-r‘—\_-__'_\_w\ ""-—-n-.-\_..._m [
- | L] | | ]
— b - b i i [ —— et N —
switching node switching node
Figure 7. V_=24V, | =0.4A, f =500kHz, C_ =10uF (ceramic capacitor) Figure 8. V =6V, |  =1.5A, f =250kHz, C_ =10uF (ceramic capacitor)

PA7 RN B8 R 7 T 78k FH g 25 P 25 ) A N R S RN S 3502 Xt 3 L P R 0O IR M o 1] DU B SR AR M
250kHz 71 21500kHz, % H H s S0k B B 1 K, RIS N B M6V K 21124V 8 TEHEHETE T R 51 1)
EH
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