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5.6 fXRAVFE (Fix)
H 312 3 fEl9> 10pF MLCC (0805) 23 S T VES

60 200
50 E=xei - 150
ﬂ.\~.. ! \‘
40 ¥
\ <L .~ RS - 100
30 P » l' B
a v~\.-.\ ~~'l M 50 C
o 20 N 0]
c N ro g
& 10 N £
NA I —50
0 \
-10 \ / - —100
_20 Gain \ I 150
----- Phase
-30 -200
1k 10k 100 k 1M 10M
Frequency (Hz)
DDR2
5-17. K— R

Phase (°)

60 200
A
SO =S = L 150
40 RN P
b '}\, ~ ‘\‘ - 100
30 b N H 8
AV I Mf 50
20 \‘ ~al %/
\\ o ¢
10 N 3
\ L 50 ©
0
-10 N —100
_20 Gain \ I 150
----- Phase V
-30 —200
1k 10k 100 k i™M 10M
Frequency (Hz)
DDR3
5-18. R— F#RE
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6 FF4HsiEA
6.1 &

TPS51200 7 A R(X, V7 BIOY—AOF T )V 7 —4% L —KDDR)#&HL ¥ oL —& T, FEN EE/2E B FIH
THAHERATELE, AR AN AR /A XDV AT MFHEL CRREFESNLCOVET,

DT NAATEHRE IS B MR L B2/ N IR RL 20uF DA TY, 7823V E—F v 7 HiEE
&, DDR, DDR2, DDR3, DDR3L, 1KkiF#%:#% /) DDR3, DDR4 VTT 250D X TOE ) BRI IS L ET,

6.2 Ny IH

2 [ VLDOIN

REFIN |:1] ™

i = _% ['6 | REFOUT
‘ |
VN [10] { % Fa

A~ 1 DchgRE

VOSNS [ 5 = [3]vo

Kl 5 I

ENVTT DchgVTT

en[7 = g
Gm
—| 4 | PGND
REFINOK
GND | 8 3 :I
B ;_I_[:I PGOOD
Start—up
Delay
Copyright © 2016, Texas Instruments Incorporated
6.3 HBESLEA

6.3.1 >>0ELULY—X LFaL—% (VO E>)

TPS51200 (%, v 7 BI Y =AMt ED T vF o 7 #HL £ 2L — 2 THY  ARA D BE . AR AR, ST 5B 5
BDDIRN AT I, DEYFIEAR—ZANEERT SV r— gy RIA=FERA R ANTICERNCREF ST E
T, ZOT SARZE, @ERE TRy 77U (LDO) DU=T LX a2l =R HESNTEY, DY —AB IO
VIO HFIKETEET, 20 LDO b F ol —Z L@ 7 1 — R w7 —TE AL TR, NI DO®'TIv 7 avT
/#%{%ﬁmfm@fxﬁﬁﬁﬁmﬁ%*f% NCEET, RE—UARBLOEEE 5/ MR A TR EDOL X2l —i g
VEEBTA-OIC, VE—F Bl VOSNS 2, VO oD KREFRRE LI 2— LT K oy
y%@Eﬁ%ﬁ:%‘ﬁ%Li%

6.3.2 YUZ7 L > XA (REFIN E>)

H 718K VO 1% REFOUT (ZLF 2L —ha £ 7, REFIN 235 #R)7: DDR #44 77")/7_‘/5‘/)% (HER S LTV
%6 REFIN [ZAEVEP/SZ (VDDQ) (ZHEfe S AV O S il b R 85 T 40 FE 2 12 K> TRRE T& £ 4, TPS51200
TAAE, 0.5V~1.8V @ REFIN EEA YR =L TW\572h, ZHIE T, O OIKIEEE /) LDO 77V 7r—
A ATEAR T,
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6.3.3 YZ7 L >XH7 (REFOUT E>)

DDR #&¥i 7 7"V —>ar TSIV TV D356 . REFOUT 13IAEY 77U —3a Hd DDR VTIT U7 7L 2
JEZAERRLET, 10mA OY —2AA LT 7 A O 2R —hT&E3, REFOUT (X, REFIN &£ 0.390V (2
L, 22D VIN 28 UVLO ALy g/ RE EEl-722EIZT7 774712720 E3, REFOUT 78 0.375V Kiifi 2720 L %)
b, ZDt% ., WEBD 10kQ MOSFET % /TLC GND |ZfifE StV ET, REFOUT I3, EN B OdREEA BT L TV
£

6.34 V7P XES—F -T2

W77 712D VO B DY 7k A —MEREN FEIES Q0 ET, Bt 7 72k, a7 o4&/ NER B
JOVEEMR CHRETE, H1EE biﬁéﬁﬁéé’vizhﬁbi% VO U=y R U4 RyDGE | B/ 707 LoyLid
SEARBEHIIR (OCL) L~LD4312720 £ 9, VO ﬁﬁﬁﬂif_i PGOOD V4> RUNIZABE, EHiiZ/T7 7 L
LY OCL LV 2IRICEI DD E9, V7 h AX—MEREIXFE 2 ITRIFRC, BT hl FR X 7 i CHBEL £97, Y7k
AH—MEREIL. GND 225 REFOUT BJE £ TORMI7Z1FT7e<, VLDOIN 25 REFOUT EJEETOMBIEREL 9,

6.3.5 7 x—T/L#I# (EN E>)

EN 23 High [ZBREiS 58, VO X oL —H 3l EEZ B L £3, 731 AH EN % Low (29°%&, VO I D
18Q MOSFET #4/rL T GND IZEBEENET, T30 A2 EN % Low ICLTh, REFOUT IIA4 v D FEMEF SN £ 1,
EN B OBENFIZ Vyn BL FIZ255912LE T,

6.3.6 /YT —2"w FH#EE (PGOOD E>)

Z? TPS51200 7731 A, VO 17173 REFOUT @ #20% LANIZ725 & High (27254 —7" KL 4> @ PGOOD
NEBFELET, BB —T VR RO O#PHZ B 2 5L, PGOOD 1E 10us LUINIZT 7 —hSivEd, VO ©
WHINLD BT REZ, VO B3R =T R 70 RTIZ A Tnh 2ms (FEHEfE) #£ 12 PGOOD 73 High 27 % —hL &9,
PGOOD (34 —7> LA H N THDH=0, PGOOD LEE LT 7T 47 BEIRELL — LV ORIIEE TS 1kQ &
100kQ ORINAED T VT T BN M BT,

6.3.7 EitR# (VO E>)

LDO (ZiZ—EDia&ERHIR (OCL)RHET, HAEBEN T —T VR U4 RUNIZRWEEA, OCL L~ULiE 1/2 12
RIEET, ZORIBUELIET T R OIRERERE TS

6.3.8 UVLO RZ (VIN E£>)

VIN (KB EREENMER Ik (UVLO) 312>\ Tid, TPS51200 i3 VIN EEZEMR L £, VIN EEH UVLO ALvig
AREELIVENEES VO L X2l —#E REFOUT LX ol — XDl A 7120 ET, 2O v "M ANTIET v F
FHROR#ETT,

6.3.9 H—VI > ¥w D>

TPS51200 (I HEGMIRE LR L ET, T A AOHEEEREL R LEVE (% 150°C) 2B A 5L, VO BLW
REFOUT L ¥ oL —XXili i L vy b4 7S 4L, WELHE MOSFET IZL-> THESNET, 2O vy M U IEIET
v F RO T,

6.3.10 BE)ELU >+ NSO DS F 20

TPS51200 (T F7=, EN B2V U AT A NAZEBEEHSIVTEY, T 3AAOL A7 ITE A S e nE A% —h
ToTBIOVYyo M T DN oX T R—LCOVE T, hTvF s AF—17 7 Bi2iE, REFIN EE2Y 0.39V
Ziz 5L, VO I REFOUT IZIEHEL £7°, REFIN I%, 3/ E#s% %M LT VDDQ L — /v DL h ERDITIBRELET,
VDDQ L —/VOFEHEY 7 N A — R RER (tgg) 1359 3ms T, VAT AMERRICE > TR LA BBV ET, VO
DY 7 hAZ—hEEIE OCL B EITKAFEL EE AN, VDDQ L — /L DY 7 h AKX — R O R%% <9, PGOOD (%, Vyo
28 REFOUT @ #20% #iFHWNIZA->THD 2ms ZIZT7—hanEd, MIvFr 7 vy oo REFOUT 23
0.37V IZETAE T, VO o0 EF 1L REFOUT ;u;ébifr REFOUT 28 0.37V % FrIAE, Wil iEE MOSFET
WA 2720, REFOUT & VO Diij 52 GND ~ s IZ B L £9°, VO 28 REFOUT @ +20% DO#iHA#E 2 5L,
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PGOOD T 7H —h&ENET, X 6-2 12, FIvF L T DAF— T T e vy N ZF 57 77— a0 O
TR IAIL T K ERLET,
A

3.3VIN

Vyvppg=15V

VLDOIN

REFIN

\

REFOUT \l
(VTTREF)

EN
(S3_SLP)

tss —i/ | Vyo = 0.75 V

_ CourxVo

VO

loocL

PGOOD

)‘stk
B 6-1. S3 BLUVHHI S5 HR— bORF|N YA S FH

3.3VIN

EN / \
VLDOIN

- ~ N
REFIN
REFOUT

(VTTREF) tss determined
by the SS time v
vo=0.75V
VO of VLDOIN
PGOOD
>
2ms
Be6-2. FIvFTEBEL vy NV OBRENESIAIVIR
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6.3.11 VIT DIMM 7 7'l &r—= 3 2 [ F B ADEZREFE

TP851200 1T, ATV — UIZERZ G T2 IR F I SN TV ET (X 6-3 25 [f), DDR AEV D #& it
EITVIT L— O A2 E UES, 2R8I, VIT OFSHIE AL >OBREL 7 BL N — 2 TES
BT, 1 EOAEY BV ORFAVEFEICOWTIE, K 6-4 2L TZEN,

HEEEN " EREN

DDR3 240 Pin Socket

VO

le] < T £ < T e [m -
a §o§>|o§ a %>

TPS51200

1
—Po uF —Fo uF

10 uF

==

UDG-08022

B 6-3. TPS51200 £ A L7~ DDR3 VTT DIMM DR FXWAZ7 V45— 3 A

250

Ouput Receiver

Buffer
(Driver) ;

.......

UDG-08023
E 6-4. DDR MEBES L AT AMAH SSTL (B 5iE

6-4 T.Q1 AT Q2 RATDEE:

« EHiE VDDQ M EIRIEHRH T VTT i ET
o VIT 2 7&ED

6-4 T.Q2 34T QI AT DEX:

o« I VIT 2oDAEhiik il < GND IziihE T
o VTT NERZMELES
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VTT OKEEIIAEVE B ORI EERETL7-0  VIT OHFAHHE A2 E T 52N RA R T, 211X
DC #5108 AC 40 712l <. DDR 33108 DDR2 o> JEDEC VTT f-£% (JEDEC =% : DDR JESD8-9B
May 2002, DDR2 JESD8-15A Sept 2003) =55 T,

VyrTRer — 40mV < Vy11 < Vy11REF +40MV (1)

HEETIZ, WO 7L 2 F 4 a=s ZOdIZ VTT 2 VITREF Z BT AULENHAZ LN REIVTNET,

TPS51200 IV F =l —#DH JELEL 2 IR TEBVITHERF T 22 L2 RFEL . 24T DC 8L AC S )7
(S ET,

VvrTREF —25MV < V17 < VyTTREF *+ 25MV (2)
ZZ T,
e 2AK< IVTT < 2A

L X2l —XDOHEEZ, ATt ol —2ITHlESNET, ZOFRAZ=IT DDR, DDR2, DDR3,
DDR3L, {fﬁ(ﬁ%’cﬁﬁ DDR3, DDR4 & T 7V r—ra il ASnET GERIZOWTIE, & 6-1 22 R), ZEMHD
B2 72912, 20uF O/ ME A BENSLETT, MLCC 2T o H D EROH R XL EE T DL 10uF DT
w7 AT oY 3ET VIT KEEM A+ e T e TEET,

2% 6-1. DDR, DDR2, DDR3. LP DDR3 #&uk:1#

DDR DDR2 DR3 | /&%) DDR3

PS8 777V 1200, 266,333, 400MHz  |400.533, 677, 800MHz  |800, 1066, 1330, 1600MHz

F B TN—T DAL F AR
G FTRTCOEEDVIT ~O=F | TRUAEE, a< R E | T —F IN—TOF U F A&, TRV AE S, a~v NMas, B
R — R R B BROWIEIE SO VIT #& | XOWIENE 50 VTT #i

Vi

PRACAUTERSDIEE | g2 iz LY EEA

HERES . _
VIT ICBRESILOOIL 38 RO |\ op - e 20013 34 ADIR S (FFL A, 3o, avbn
o K 26A~2.9A DY —[ 85 (TRVA R avbh 100 Vs
USITE=RUIE 2SR P — B—/V) DAHTT
2 B AL o

oeTeT PIREEBLE \opT 135 iz B mmL £

N AN A RMTT | SRR 1A RilTT
G |28V ATBEG 1.8V a7 BLO 15V a7 BLE 12V a7 BLE
& 10 1.25V VTT 10 0.9V VTT /0 0.75V VTT 10 0.6V VTT

TPS51200 i3, LDO ZBREN§ 57O a2 720 Z (gy) ZHEHLTWET, TSRO Ea #2782 B L
HAERIZES T V7 7L AATIEM L Fa b — X OMOEIER FARESIVET, KW Ea X720 2l
2A T 2508 THY ., FILERAZEHIRITHZOICAFHIIGE TELLET (DFD ., EAFRIRE CITM Ao ¥ 720 A%
FEFNARL ARV ET), (gu) LDO L ¥ 2L —Z T MRS AT LT, F AT Z 72 AD MR ER I OfE B H %8
VHUADIHINELIN—T DT AR R ELE T (X3 25 M),

v

fueew = 2% 7% Copr @

\_y,c“
——

o fueew I1E=T+1 7 A HliE T
o gwIFHAEILHIHATT
« Cout [ IFX /T HFATT
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ZORFEOL X 2L —2 L, 175V a T oY BERICHEK T D 2 DOHIINRGH LB EL TLIEEW, ZEN
LRI D12, a7 4o ESR ICE K 5B S OALE N ETT/V—7 D —3dB ARA U M2 TOD ML EED G
DET, ZOHIIE, BEFFCIE, JVEW ESR Oar T U A LN EEERLET, SHI2, BIIvy arT o
DALY —H L AR CEAR L TRV ENHV T, Zhid, K& ESL HAars o9 B VO B EE

BORD BT EALH I H L ATV EaLr 2782 (gy) P =3dB A MV IZBIT D7 A DY — 7 R 5T T
‘gAO

6.3.12DDR2 7 7Y &r—2 3 /#5713 REFOUT (Vgeg) DEEFE

TPS51200 D+F v ZZ—h7 v FHEZi%, REFIN EE X5 Ef4fH LT VDDQ L —/1 0 EFIZBHEL,

REFIN 7E/E2% 0.39V #i##x 5& REFOUT (Vrer) 1 REFIN BRELET, REFIN BIEA 0.39V % FEIDHA
VRer 12 OV T,

JEDEC DDR2 SDRAM ## (JESD79-2E) Tld, A& —F7 v 7 HIIHIZ Vrer 25 20.3V H5/£T VDDQ/2 % il
BUNERD DL ESNTOET, TPS51200 7734 A7

JEDEC DDR2 Ak Z1 7295012, 3 EHL AL T DIMM |2 Vier 5 & itk T4, I Es D% 0.5
IZU T, Vrer BJE2 VDDQ /2 YM‘L<7L£Di'§—

Vvbba

DDR

VREF I:

RRrer

RRer

6-5. T EIHEI B

BEHUEZ B IRT2ER1L. DIMM Vgeg B2 bDY — 7 BN FEMEB L~ M T T HEB L EEBL £, IKPUEEZHE TS
Wik, N4 2 FEHALET,

IRer 4)

ZZT,
° RREF i&ﬁ1ﬁfj¢

° AVREF X VREF » DC %éﬁgﬁ:fﬁ—
* Irer (L DIMM IPHDEEK VREF V—7Bi T4

&L T, Micron @ MT47H64M16 DDR2 SDRAM =t 7R — (v " %2 =4, MT47TH64M16 5 — &> — M., £
DIMM DK Vrer V—2 it 1% £2pA THY ., Vrerpo)P A E VDDQ O +1% LI TAIT i i“fwiﬁ/vo 0}
DDR2 77V —ia i, VDDQ &£ 1.8V fa‘ 1 ->® TPS51200 7/\4775: 4 >? DIMM ([ZE 1 & HE#E+
DUVBERHLERETDE Vrer DA EH — 7B O R AL 28uA L7220 Fd, FHREICIESE HBHUE] i 4.5kQ LK
STHDRERHVET, +ole~—T U 2R T 5720 HESHRPUEIX 100Q T9, 2 5 100Q HHEFEHTHE,
Vrer DERZEED 0.4mV, F OB/ KIL 8.1mW T,
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6.4 TNA ADWEET— R
6.4.1 (BRAHEBET T or—=>3 >

TPS51200 (% 2.5V L —/L&7213 3.3V L— A 57 FUr—ar AT ATHATEET, 5V L— DO h%
FIHCEDHE L, RFREL T TPS51100 7 /31 A% Al 95 Z LA ML TL728 0, TPS51200 7 /3 A ADF/NAT)
BIEE L 2375V TF, 2.5V L— AT 55413, A% Er oMt/ NEIT (DC LD f) 23
2.375V DL ETHHZLZMERE LT, 2.5V L— /L AR DEIEFFARAZEL, -56%~5% LU, F2i3Z bl Lok
ETT,

6.4.2 S3 BLUKHL S5 EHR— F

TPS51200 (%, EN #§6EI28% S3 HAR—MafeftL 9, EN B3, A&7 7V —2a T SLP_S3 G 5 l#fi T&
%7, EN = High (SO0 k%&) o&& REFOUT & VO D1 523412720 %9, EN = Low (S3 #RHE) D&x | VO [N
% MOSFET IZXWA 7B L OESNET 25, REFOUT [I#iFrsiiEd . EN = Low T REFIN &£ 0.390V %
TE%SE, TPS51200 (XEELL S5 IRBEBICAVET, Bl S5 HR— ARG (S4 721 S5 IREE), VO BLD
REFOUT i )13 712720 . N MOSFET %41 LC GND (2SI ET, X 6-1 12, S3 & ##{ll S5 AR —h
27TV —ar ORERREINE S v MY DIAIL T R LET,
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

747 FVo—> a e
72 R&EMAT TV s—2a>
ZORFHHITIE, 3.3Viy  DDRS MRIZOVTHIILET,

R1 TPS51200
10 kQ -
Voo = 1.5V B—AAN\— . 1 | REFIN VIN [10 < 33V
VDD IN
: = T o L [
10 kQ ~T7000 pF R cs
100kQ 4.7 uF
v =V =15V » — r2:| VLDOIN PGOOD |:9 L » PGOOD
VLDOIN vDDQ ' _L _L L°
c7 L cs
10 uF | 10 uF
Vir =075V e [3]vo GND [ 8
VTT .
c1 | c2 | c3 4 | PGND EN| 7 < SLP S3
10 uF [10 wF |10 uF
VOSNS REFOUT L » VTTREF
c5
T0.1 uF
1 —1 l UDG-08029
B 7-1. 3.3Vy. DDR3 &
£ 71.33V)y. DDR3 7TV = 3 U BRR
V77V ARET A fA% HmEs b5
R1. R2 s 10kQ
R3 S 100kQ
C1.C2.C3 10pF. 6.3V GRM21BR70J106KE76L |  Murata (FFHBL{EfT)
c4 1000pF
C5 =N AN 0.1uF
Cc6 4.7uF. 6.3V GRM21BR60J475KA11L |  Murata (FFH /R
c7.C8 10pF. 6.3V GRM21BR70J106KE76L |  Murata (Ff HBL{EFT)

BEHIP TS 71— P32 (DR &) 225 19
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7.2.1 51 E1F

VIN = 33V

VDDDQ = 15V

Vvipoin = Vvbpq = 1.5V

VVTT = 075V

7.2.2 FHGRFIE

7221 AABEAVTUY

VIN E> D <2 1.0uF ~ 4.7uF O&FIv7 a7 o BN, BIRNOD FAEAE —F U AEMZTNAT AE
TR (2.5V L—/L&721% 3.3V L — V) 2L ENSEET,

7.222VLDO AAAVTY

VLDOIN 7L 7 EJRE T A A DOERRA L E—F L AL~ TUE, Y — A EIR OB N4y 13 52 VLDOIN A Sj=
T UV OEMICES THIGSIE T, ZOBIEEMN UG T 572912, 10uF DL EDOEIIyT avF o HaEHLET,
VO B UNCINEL D N ERBEZH AT 554813, ZRUISCTANEELBILET, —%IC, AT Coyt ED
DEERALET,

7223 ¥AharFroy

LZELZENEDT- DI, VO AT OAFHEES 20uF LV KELTHLERHYET, Sl E S HEHT (ESR) BLW
SRS A L H 2 A (ESL) DB A /MU D722, 10uF Dv T3y avF % 3 ESNC R L £,
ESR 7% 2mQ #2554 . VOSNS DA EH DI RC 7402 %f AL, v —7 D% EMZ il L%9, RC 7
LVEDOREERIL, H a7 o BLO ESR ORFERLZIZFRUD, DT NUERLTHMERHVET,
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7.23 77— 3 VB8R

7-2 12, TPS51200 7 /XA A0 DDR3 #HaHF DR — RS I2b —vardmLET,
=T FAVEIEIEIIR IMHz T, AL~ — 0% 52° ©F, 0dB UL E A ESL BRI AU — 21T
R0ET, 72770, B —21% 0dB RisDOL L aHERT L £9,

7-3 [CAMLXal —arasRl, X 7-4 [THEHER 7 DDR3 OB ENE 2 R LET, L¥ 2L —Z|Z +1.5A O
BffAT 7RI TR L=, 1B EOREMIZIE DC &ifE AC KO EITRONER A,

80 =Sugyj
™~
:=§'--| N
40 =T ] _90
™~ ~ \\..J \
@ \\\.\ >
s 0 B u 180 g
3 T 3
o
—40 N NI 270
- \
—— Gain
—— Phase \
-80 -360
1 10 100 1000 10k 100 k ™ 10M 100 M
Frequency (Hz)
V|N =3.3V VVLDOIN =15V VVO =0.75V
lio=2A 3 20 10uF a7 4 ESR =2.5mQ
ESL = 800pH
B 7-2. DDR3 BEHHIDKR— FiRE
790 w
Ta
780 N e —40°C REFOUT
~NOS. — 0°C
0 \k__:nﬁ.. _____ 250 \ | "
T 760 . 8590 ]
[} ‘:
§ 750
S 740
> -
g 730 ST
3 NN
720 h
710 \
700
-3 -2 -1 0 1 2 3
Output Current (A) DYNCLK
Vyn = 3.3V DDR3 Ch1  200mY  Bw thz 50V M 200ps SOOMSEs 20 Onsiot
Ch3 S00rm/ A Ch2 . 700rmY

73. A=K LF¥alr—-ary

7-4. BB
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7.3 AT LG
7.3.1 3.3V)y. DDR2 #pt
ZDk7var T, 3.3V, DDR2 DT 7V —v 2 A oL £,

R1 TPS51200
10 kQ - _
Vyppg = 1.8 V B—AAA—— . 1 | REFIN VIN [ 10 3.3V
Re L ca 5 I:J
10 k@ 7000 pF §R3 1o
100kQ ~ | 4.7 uF
VyLooi = Vvppg = 1.8V B _T_ — _T_ (2] vipoiN PGooD [ 9] » PGOOD
c7 __ cs
10 wF | 10 uF
Vuppg = 1.8 V
VyTr = 0.9 V < 3 ]vo GND [ 8
R4
C1 Cc2 C3 4 | PGND EN|7 -« SLP_S3 100 Q
_L1OWF_J10uF [10uF VTTREF
VOSNS REFOUT
c5
To.1 uF

L I
B 7-5. 3.3V|y. DDR2 #H

£ 7-2.3.3V|\. DDR2 B8P m=

Y77V RRETF B AR iR BT
R1. R2 10kQ
R3 Kt 100kQ
R4, R5 100Q
C1.C2.C3 10uF, 6.3V GRM21BR70J106KE76L Murata (1 H $4EHT)
C4 1000pF
C5 T 0.1uF
C6 4.7yF, 6.3V GRM21BR60J475KA11L Murata (+f FHEERT)
C7.C8 10uF. 6.3V GRM21BR70J106KE76L Murata (5 F 844E77T)
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7.3.2 2.5V)y, DDRS3 #&st

ZOREHITIL, 2.6V )y © DDR3 KT 7V r—a Al oW Tt L £

R1 TPS51200
10 kQ . |:
V. =15V B—AAN 1 | REFIN VIN | 1
VDD
@ R2 L ca -
10 kQ ~ [ 1000 pF

_ _ o - . I
Vyoom = Vuopg = 15 V > _L _L I_2:| VLDOIN PGOOD |:9 . » PGOOD
c7 L c8
10 wF ] 10 uF
V=075V < 3] vo GND [ 8
VTT "
C1 (o7 Cc3 4 | PGND EN|7 < SLP_S3
_[10uF [104F |104F
VOSNS REFOUT L » VTTREF
c5
TO.'] uF
L L . UDG-08030
7-6. 2.5V,y. DDR3 &Rk
% 7-3. 2.5V|y. DDR3 #BRESRAR
V77V ARET A A%k HmEE BT
R1. R2 10kQ
L
R3 100kQ
c1.C2.C3 10pF. 6.3V GRM21BR70J106KE76L |  Murata (f [ L5
c4 1000pF
c5 2T 01pF
c6 4.74F. 6.3V GRM21BR60J475KATIL |  Murata (+f I RL{ET)
c7.C8 10pF. 6.3V GRM21BR70J106KE76L |  Murata (f [ #L/5T)
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7.3.33.3V)y. LP DDR3 ¥/ DDR4 {&/%
ZOBFITIL, 3.3V)N. LP DDR3 %7213 DDR4 K7 7V — a AT oW Tl L £,

R1 TPS51200
10 kQ . |:
V. =12V B—AAN 1 | REFIN VIN |1 3.3V,
vDDQ R2 _L ca L
10 kQ | 1000 pF
v =V =12V — o r2:| VLDOIN PGOOD |:9 L » PGOOD
VLDOIN vDDQ : _L _L [
c7 —L cs
10 uF | 10 uF
V= 0.6V < 3] vo GND [ 8
VTT .
C1 (o7 C3 4 | PGND EN|7 < SLP_S3
_|10uF [10yF |10 uF
VOSNS REFOUT - » VTTREF
C5
TO.'] uF
-4 -4 - UDG-08031
7-7.3.3V)y. LP DDR3 ¥/=(3 DDR4 #&5%
2 7-4. 3.3V|\. LP DDR3 % /=(3 DDR4 #&E
V77V ABET A fEAR RS T
R1.R2 10kQ
HHL
R3 100kQ
C1.C2.C3 10uF, 6.3V GRM21BR70J106KE76L Murata (£ FH84E7T)
c4 1000pF
C5 AL F U 0.1uF
C6 4.7uF. 6.3V GRM21BR60J475KA11L Murata (Ff FH84ET)
C7.C8 10uF, 6.3V GRM21BR70J106KE76L Murata (+f FH54/EFT)
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7.3.43.3V)y. DDR3 FS ¥ 2R
ZO%EHEIE, 3.3V |y 2= DDR3 b ZHERL T ) — L a AW L TOVET,

R1 TPS51200
10 kQ .
Vymn = 1.5V B—AAA, . 1 | REFIN VIN [1
VDD
: e T L [
10 kQ ~ 1000 pF
_ _ o - I - o
Vuioom = Vwong = 15V > _L _L I_2:| VLDOIN PGOOD |:9 ) |— » PGOOD
c7 L cs
10 uF 10 uF
4
Ve =075V & 3] vo GND [ 8 '
VTT "
c1 | c2 | c3 4 | PGND EN[7
10 uF |10 uF |10 puF
VOSNS REFOUT L » VTTREF
c5
To.1 uF
L -4 - UDG-08032
7-8.3.3V|n. DDR3 FS v F S8R
£ 7-5.3.3V|y. DDR3 FS v F /BB
V7L AEETF LA fAk iR BT
R1. R2 10kQ
BT
R3 100kQ
C1.C2.C3 10pF, 6.3V GRM21BR70J106KE76L |  Murata (4 #/EFT)
c4 1000pF
C5 a T 0.1uF
Cc6 4.7yF. 6.3V GRM21BR60J475KATIL |  Murata (+F [ {ET)
7. Co 10F. 6.3V GRM21BR70J106KE76L |  Murata (+F [ #E7T)
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7.3.53.3V)y. LDO #&5
ZOBITIX, 3.3Viy D LDO #ERL T 7V —a A DWW B L 9,

R1 TPS51200
3.86 kQ
2.5V B—AAN—t . [1 REFIN VIN E(ﬂ < 33V
Re L ca
10 kQ ~T7000 pF §R3 co
100kQ | 47 uF
VVLDOIN = VVLDOREF = 2.5 V B _T_ —_ _T_ [2] VLDOIN PGOOD [9] » PGOOD
c7 L cs
10 uF | 10 uF
Vulpo=1.8V < [3]vo GND| 8
ct | c2 | c3 4 | PGND EN[7 <« ENABLE
10 uF [10 wF [10 uF
VOSNS REFOUT L » REFOUT
c5
To.1 uF
1 1 I UDG-08033

X 7-9. 3.3V|y. LDO #&5%

£ 7-6. 3.3V, LDO #mRER AR

V77V RRETF Bl (a3 iR BT
R1 3.86kQ
R2 sy 10kQ
R3 100kQ
C1.C2,C3 10uF. 6.3V GRM21BR70J106KE76L Murata (B 844E7T)
C4 1000pF
C5 T 0.1uF
C6 4.7uF. 6.3V GRM21BR60J475KA11L Murata (# H $4EHT)
C7.C8 10pF, 6.3V GRM21BR70J106KE76L Murata (5 FHI$LAE7T)
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7.3.6 LFP Z{£/F L /= 3.3V,y. DDR3 #&5t
DOHEFHHITIE, LFP 77U r—a % L7 3.3V N, DDR3 #fkic W Cal L £,

R1 TPS51200
10 kQ . |:
V. =15V B—AAN\— 1 | REFIN VIN | 1
VDD
@ R2 _L ca -

10kQ | 1000 pF

_ _ o — [
VyLoom = Vuopg = 15 V > _L _L I_2:| VLDOIN PGOOD |:9
c7 L cs
10 wF | 10 uF
_ - . [~
Vi =0.75V < 3 |vo GND | 8
R4(
c1 | c2 | c3 PGND EN|7 <« SLP S3
_[104F [104F |10 4F
4 VOSNS REFOUT > VTTREF
1 c5
Tcgm To.1 uF
E— e — X - UDG-08034
B 7-10. LFP %R L 7= 3.3V|y. DDR3 #8X
£ 7-7.3.3V\y. DDR3 #&5% (LFP /) BR*EF
V77V ARET A A%k HmEE S
R1. R2 10kQ
R3 e 100kQ
R4(1)
c1.C2.C3 10pF. 6.3V GRM21BR70J106KE76L |  Murata (ff H BL{EFT)
c4 1000pF
c5 ‘ 0.1uF
SN -
Cc6 4.7uF. 6.3V GRM21BR60J475KA11L |  Murata (FF I BL(ETT)
c7.C8 10pF., 6.3V GRM21BR70J106KE76L |  Murata (£ F L5
coM

(1) VO &1 MLCC [R5 —> B UM 1= 7 4 (ESR, ESL) OFANREARIT 572012, R4 & CO D EELET,

7.4 ERICEAT S HEREIF

ZOFNARL, 2.375V ~ 3.5V @Aﬁz\‘%?%ﬂ?ﬁféﬁfﬁ#éio CHREFENTEY, LDO AJIE 1.1V ~ 3.5V

xﬂsbﬂxiﬁ“ ?’EHéhé/\U T =l RTONTE K 6-1 BLO K 6-2 xBTSV, EN EBEAS
W2 Vyin LFICHERFL 97, K 6-1 BEO K 6-2 DY —47 2 A% T&7Z20 4. VLDOIN 1 VIN K056iars |

ﬁ‘é:é:ﬁifv%i@“o ZDOANSVERILEG 2 FHE N TONASLENHYET, VLDOIN (21E 10uF x 2 OF oy F Vo

pos

ZHESEL  VIN (21X 4.7uF x 1 OF o7V VR BEHERL £,
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75470k

7.51 L1470 FDH1L FZ1>
TPS51200 7 /A ADLAT Vgt 2 BRAGT HR1IC, LL T OMICERL TS,

.

ANz %, VDLOIN B D TEAZTFIEICE E L, <A< R L ET,
Wz 7o, VO B DO TELETFIELIZ, BLUAWER CERELET, EVo i iar 7o aAniilc il E
TAHVIENGDHEAITL, 10uF LLEDOED I3y 7 a5 %% VO Er o IZhilE L £,
VOSNS B E, i L= 37— 2 LT, M asr T oD ED ) —RICE#ELE T, DDRVTT 7 /U —3 9T
1%, DIMM ] VTT EBESBEENIL F 2l —a 3L, VO B A 7 —% DIMM Il #R L £97,
VO it/ Z— 03I BE VAL, VOSNS ([cr— 3% 74/V5%557JD?“6:&%$§§#LT<f:“éb\O
GND t'> & PGND E'r %t —= L Sy RICHEBHEG L E T,
TPS51200 IEAD =D, r—~/b R ZEFHLET, TPS51200 /7 — bR RICEVE R ETHITIE.
P RoRIZEEDT TR ETREELET, KERTTURHETL — 0 FRCRERE O — 2L
T WSRO 7O FICiEALET,
LAT I DFHNCHOWTIE, [TPS51200EVM —H— H AR J(SLUU323) Z& ML TEEWY,

7.5.2 L1470~

VDDQ Trace

VIN Trace
VLDOIN
Plane
(o
(o
PGOOD Trace
]

: EN Trace

00 00 OO0 00 OO

V71T Sense Trace,
terminate near the load

VTT

B7-11. L4 7D MCBT 2#REIR
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7.5.3 BRI DR EE

TPS51200 I3V =7 LF¥al —XThHoH7H, VO EitldY —AF ML v 7 RO ZiSTZ T/ A ANBE
NBWBESNET, T AZNEEY — 2T 2856, NS IR TEBEEICIVHEEINFHRSNET,

Po_src = (Mvipoin =Vvo) X lo_sre (5)

ZO¥4A . VLDOIN £ % Vppq %'-élfotm&u\%lmﬂ?/ﬁ THHi T oL AROB BRI CEET, VY Te—X
. 7L RIS LDO ¥ =L —Z D s VO EEAFINLET, 36 1XHBE I ZFH L, Py gnk ZatH T
7

Po_snk = Vo X lsnk (6)

ZDTNARNTEIRE T 7L —ATRIRHIHO Z L1372, 2 11O BEIITRFF EEHITAIRIIE B T D A HEMERHD
7280, EEEOWMEE L, AT LD BRI bf_étnaﬁ%ﬁﬁ@H#F‘ﬁi—ﬂk#éb%ﬁ%@i@“ VIN R E
F OV VLDOIN B SNEL B HIAE R CE A S ERD . thoiEEE I OER E/ARVET, ZOMEEIL, @HF
BIYESAIREIZ 5BmW DL T EHEES L, X — U b EE B E THOMLENHVET,

X7 2L T RED Ny —V O RIBEE 2R TEET,

TJ(max) - TA(max)

Peke =
0a (7)

ZZT,

° TJ(maX) 1% 125°C Tﬁ—

¢ TA(max) VL AT LD e K JE BHIRE T
° eJA = %Q%B%Fﬁﬁb)@ﬁﬂ*ﬁﬁfﬁ—

H
R 71 TTUF FL—r TORILE DB R TWDED  HARTA L L TOREHAL TSN, &
BT 7V —a BEIZBITAREOBWEREEHEE T 572D1201F 7 A LW TSN,

T NA A% PCB\ZHEET 27 7V r—ar Ok, [ FEEIBLNIC N o= DB T 7V r—ay LR —
I SPRA953 D4 B{mf“@#&ﬂe T 58I ar TSI TSI, THE gyt & wyg T 52 L2 < H#E
BBUET, oo g 5.4 BIORTHEMEE Wir BEIOX Wg 2EHT52L T, TR CTHEAMIRELZHEE TEE
7 (8 THt), FALAHMEDFIMEMEDT=DIZ, LLRTD 8¢ by RIA=ZARRY ARSI TOET,

Ty=Tg+¥g xPp (9)
ZZT,

o PplE A 5L 6 CHIASH TWHIHEEITT
o THIXIC ARy —T o EEOIRE T
o Tgl&. PCB FEfil L TT /AR /0 —U08 1mm B2 58T CHIE S 72 PCB OIREE T (X 7-13 25 ),
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%
Tr & Tg O HIL. B (RIMGHEIER) 2L CEBOT FVr—say R—RCHlE &£, Tr &
T OBEIEDTEMIC N TIE, B BFEMA DT 7V r—ay J—h (SBVA025 B AL TS

W),
1 Tt on top of pack
on top of package
, _— Land Pad } ! PO ’
<4~ 3mmx1.9 mm
_ [0
Q Q LI — Tgon PCB surface
_ 11 T ‘
|

1 ] Exposed Thermal |
— -« DiePad, N -
— T Q Q [ 248mmx174mm }
_:[I [l:— &{ 1 mm 3

UDG-08018

B 712 #RBEINBDS R Ry RRy—>

713. Ny T—DRAE
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TPS51200DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200

TPS51200DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCT.B Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200
TPS51200DRCTG4 Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 1200

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS51200 :
o Automotive : TPS51200-Q1

¢ Enhanced Product : TPS51200-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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
[ [ ]
_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
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS51200DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TPS51200DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS51200DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS51200DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS51200DRCT VSON DRC 10 250 180.0 12.5 3.3 3.3 1.1 8.0 12.0 Q2
TPS51200DRCT VSON DRC 10 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS51200DRCR VSON DRC 10 3000 338.0 355.0 35.0
TPS51200DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS51200DRCR VSON DRC 10 3000 346.0 346.0 33.0
TPS51200DRCT VSON DRC 10 250 210.0 185.0 35.0
TPS51200DRCT VSON DRC 10 250 338.0 355.0 35.0
TPS51200DRCT VSON DRC 10 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DRC 10 VSON - 1 mm max height

3 x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226193/A
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DRC0010J

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

f

1.0
0.8

.

|

0.05J‘

SEATING PLANE

0.00
la— 1.65+0.1 —»]
2X (0.5) 02)
— 0.2) TYP
EXPOSED |
THERMAL PAD | ﬂ | 4% (0.25) r
T |
; [
TAS N |
D) i ]
2X 11 SYMM
=T - — 13- 2.4+0.1
— > ‘ ]
. = | et
8X HE 0.30
- { — 10X g
PIN1ID YMM
(OPTIONAL) ¢ 05 & —H—Lrug';% CCA B
10X o3 :

4218878/B 07/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e (1.65) ——=

o

10X (0.6) ‘
|
1 1 x |
10X (0.24) T Cb
|
11
|

SYMM (2.4)

¢— 1-O-— %T (3.4)
8xEE!3 | CD J
L H-£5
|
|
|

(R0.05) TYP ‘ \
|
(0.2) VIA ‘ |
TYP ‘ J ‘ |
\ (0.25)
! (0.575) L
1 e
L— (2.8) —J
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
' ALL AROUND
ALL AROUND I“ EXPOSED METAL
EXPOSED METAL e -
\‘\‘ ‘
/
SBENIN MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISEIEIFIe\l II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218878/B 07/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e 2X (1.5) ——=

T |
SYMM

EXPOSED METAL

1ox (0.6)

\
|
‘L / 10
T (1.53)
10X (0.24) —

~

S\‘(LME’ T ’*@ @44[_4'_# -
8X (0.5) i |

%EB»

5

(R0.05) TYP i I
i 4% (0.34)
|
[

!
|
|
|
R N
&
T

ﬁl—# 4X (0.25)

|
|
|
|
|
(28) .

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 11:
80% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218878/B 07/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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