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£ 200 £ 300
100 // — VIN =12V 150 // — VIN =12V
— VIN =24V — VIN =24V
— VIN =28V — VIN =28V
0 0
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
lout (A) lout (A)
FE 5-13. TPS56837 FF <R St BIREAISSR , Vout = 5V , Fsw | B 5-14. TPS56837 FFIoSR SHH BB M K< & , Vout = 5V , Fsw
= 500kHz = 800kHz
1500 600
/
1250 m — 500
§ 1000 g 400
é X
= =
g 750 g 300
3 3
g g
L 500 ’ r 200
250 — VIN =12V 100 Lt L L A | [— TPS56838
— VIN = 24V ) —— TPS56836
— VIN =28V A —— TPS56837
0 o —
0 1 2 3 4 5 6 7 8 0.001 0.01 0.1 1 10
lout (A) lout (A)
B 5-15. TPS56837 FF- XK 55t BV EIKIS AR , Vout =5V , Fsw | & 5-16. TPS56837. TPS56838 fI TPS56836 13-4k S st
= 1200kHz IS4 , Vin = 24V , Vout = 5V , Fsw = 500kHz
100% 100%
= =
95% - = === 95% i il L
T 1] L] i o ==\
A snil%d //—::1—;” e T
_ 90% // g —_—_‘//—_:::——-___:__, _ 90% var ’_///___: — [
] ? LA
2 85% 7 2 85%
g / o
80% I 80%
— VIN = 8V — VIN=8V
75% — VIN = 12V 75% — VIN = 12V
—— VIN =19V / — VIN=19V
— VIN = 24V —— VIN = 24V
70% 70%
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lout (A) lout (A)
& 5-17. TPS56837 3% , Vout = 5V , Fsw = 500kHz & 5-18. TPS56837 3 , Vout = 5V , Fsw = 800kHz
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5.6 SLAURFE (5%)

100% 100%
95% i PN 95% B —_-:::___,---
L | ’___/ /_\:\ ’//: // L
90% T LT 00% P25l
- /- —’/— N /——’_ o ///
& 85% A ——— — )
8 /// Lt g 85%
5 80% % E
80%
75%
o — VIN = 12V 75%
70% — VIN = 19V — VIN =19V
— VIN =24V — VIN = 24V
65% 70%
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lout (A) lout (A)
B 5-19. TPS56837 (K , Vout = 5V , Fsw = 1200kHz & 5-20. TPS56837 (3 , Vout = 12V , Fsw = 500kHz
100% 100%
I
LN | 1l g
95% = - 80% — ¥ =
=N [ LU
e /
z 90% /;, 5 60%
g 2
L L
= =
W 85% W 40%
/|
80% 20% /
° ° / —— TPS56838
— VIN =19V yd —— TPS56836
— VIN = 24V | LT — TPS56837
75% 0 —
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lout (A) lout (A)
| 5-21. TPS56837 (3 , Vout = 12V , Fsw = 800kHz B 5-22. TPS56837. TPS56838 1 TPS56836 2% , Vin = 24V ,
Vout = 5V , Fsw = 500kHz
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6 40 B
6.1 HEd

TPS5683x & — K LAEH A H L (Vin) N 4.5V £ 28V [¥] 8A [A 5 % L5 as . 1Z2sh % H B B JEH N 0.6V &
13V (Vout) , JF H 3 HF 8A Hrakig . %4 D-CAP3 £l R nl kb 4MEs oA 80 | Wit |, JEeHxtTh
Ko RSP RIRCRARACH IR B, Z28 R D-CAP3 #Hi# st | TR AME o R S AL Rk R SN |, 42
SRS I S Tt FEL U . TPS5683x BERE % i WA 55 2% 5 I HLBH (ESR) i Hi R 25 4% ( #9101 POSCAP 5 SP-CAP )
L RERE 18 N AR ESR P& A 2% .

TPS56837 1t Eco-mode Nigf7 , RITE#R 1% N LI Mm% . TPS56838 71 kil i%4: il (FCCM) FigfT ,
T AE T O A T AR AR B3 e 80 . TPS56836 £ Out-of Audio mode (OOA) #E X iz 4T , I 8k 4 i [ Mg
e

TPS5683x B A =fha[ ik % (Fsw) : 500kHz. 800kHz #1 1200kHz. iXLeifiZ BT R G4k st | 52
L B AR SN R S o s AN TR A BRI BRI ( ILIM-1. ILIM ) . 3#id7E MODE #1 AGND 3] iz [a]
FERZIERI Y MODE HiBH%S | nIHC BT X Lk T .

EN SUBE — W E ERi iR, w7 T3 AN 08 o B 25 1 8 5\ i KB B0E (UVLO). b4k, EN 51 EIAT A
=7, MBS N B LR s tT . T ROE R A AR IE RS SS Gl SR B B BRSNS ] . # SS 5l A %
BB 1.8ms HUSBI1E]. TPS5683x H A PG 31 BIKIE M HURZS | FF@d {# F 2 A 200Q Rpson) HIHEM
MOSFET KBl N BT DI . e A4 R . Rk i A B L S0
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1<}
6.2 ThRETTHEE]
PG rising threshold
b PG
UV threshold—] +ﬂ uv LE;C Jﬂ
+J _ov PG falling threshold
OV threshold —] = —1 JviN
0.6V
Reference iw « VREG5
' 4.2v
}.. L 13.65V \
FB[ | < F
L P Hspoo
| ss Control Logic [] BOOT
SS
ss * On and Off time
E « Min On and Off time ::
e Eco-mode e
T oD  Soft-start E}
= « Power Good
. TSD  Large Duty [ sw
165°C/ b « OCL for HSD and LSD N L]
s0°C « UVP and OVP
+TSD VREGS
« Output discharge [
=
4
+—{ |ponD
EN[ +
Enable A o L—
Threshold ot —
Switching Frequency i T
MODE[ Current Limit .
<ﬂ@7

12T

6.3 REMEULEA
6.3.1 HI& N FEM H M PWM 21T

TPS5683x 1) = s il % /2 |35 B TSI A1 Ak 58 1 1) (PWM) 2l 8%, Sc#F%45 D-CAP3 &l fi. D-CAP3 %1l
AR O 1 E B FE I [ P 5 0 AR AR 2 7 AR AR ESR AP #eki th R dv iy, SEBLME [ MR A b
(S0 TC SR B . R i LT 9 20, D-CAP3 # ik st AR Fa s . TPS5683x i A1 & — MR Z Uk
iy, ALl AR AR F HER . D-CAPS3 Fsiil B ik 4NN 75 TEAM IS FRLIAUAS: I ) 2% BRI A 32 o

R FWIRITL |, &0 MOSFET KT . Wk PETHI 22 2 5 | B MOSFET #4560 . XA — IR METHIT 3%
FREET IR AR YR R Vour 1R EUBIRE R | B HFE MmN R Viy BUEG , DUETES N f R 3E FE P ER ROy 2]
SERE ) RBLRR O S S Sl (. 4R R PR B R 2 R, — R G EE il MOSFET
WU . FESAE R RN 7 NS0 AR A L B RS  HH S0, IX SRR ESR ARH AR A% A 2,
mZ Z&E RS (MLCC).

6.3.2 BExiE#E
TPS5683x HA MODE 5l , I % T IF RAZFE AL MOSFET 4 IR IR BRI A & , $RAESHFA R B TAER
o AR S H MODE 51l LR HUE | JF8i7F 23 6-1 5 i) MODE Wiz —. Al —>

FH283%4: 5] AGND 3ki% & MODE 51} FfHBE. % 6-1 JExr T 1% HFH2s$ ¥ MODE Hi[H{5F . MODE 5| ik
H Hfemst VIN 8 EN T EH 3 TE M.
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% 6-1. MODE 3| i{Ii% &
MODE 5| i TR T PR 1
R=10kQ ILIM-1 ( JEUH = 7.2A)
500kHz
R =30.1kQ ILIM ( S84 = 9.6A )
R=102KQ ILMI-1 ( # B = 7.2A)
800kHz
R=162KQ ILIM ( J751i = 9.6A )
R = 249K Q ILMI-1 ( L3 = 7.2A)
1200kHz
R =374KQ ILIM ( #7541 = 9.6A )

K 6-1 Jieos T EREMS S Ak EN JF R BIfE G s fF IV ML RS 351 AE N8 VCC [ LT L UVLO ETHERIME S |
#H MODE & . fEMIEEZ )G , MODE #ifrIf HA 24 , BHH VIN 8¢ EN U)# DLEHT B 8hizdsfh. &

Ja o, i —BaEiR)a , WEEURZhIIREIT AR, Vout “PRERTT. 24 Vout iX B EHEH IR , PGOOD fE4EIR 542
NEH

EN Threshold |
118V f-
EN .
VCC UVLO!
a2v S
Internal }
vce i J
MODE |
Dqtectiom
L !
MODE E— 1
3 3 3 i Pl Internal VCC
a0ps “oaps | Tss | Assi=900mV SS-end
{40-100)yis | e
ss — vss=40mV | |
Vout NN
T=Tss ||| 64u
LT >T=043xTss
PGOOD —
s >
& 6-1. EHFF
6.3.3 KA TR E K B3]

TPS5683x FLA T4 AN | AL 7 SS Al AGND 2 I H: 2 S ke 5 B B0 B0 ). % SS 51 B2 i
F VBRI P HBHR S1 1.8ms. 2 EN SIS N T | B0 A LRI (Iss) TFAG A SS A AGND 22 il
HUSN AT (Cas) 7ML, %51 23 BI0ER Py 00 30 L PR S M0 20 b T MO (6 46 £ et . B3 3 ] (Tss)
A R 1 B

LA "
WIS B (Cos) T BN EFULAAIKHLIE | II2 #2546 4 e 25t TR MO SRR ML | )5 15 75 e LA
1EIRVE A Bl o

Ut R 4 T R UG EL | B PEAETF AR | FUATE PRI LR K T B IE Vg B4 2 TR U505 T
B M 6 R 0 T

H 75 Vi1
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6.3.4 BHAHF AT R EME

A EN S BIATR O i SOT oG R Th g . 24 EN 5] i B AR, e PREIT a8 TAF. Wik EN 51
g BE RS LT, WA 835 1L JF R IF #EA LR AT

EN S A% — A EE LR, R seie s EN SIIICLSE A &84F . an 2R B 5 245 H) EN S, "R —
NIRRT % B R AR B i L R 0 T g R

TPS5683x FI{E Vi 51 ESEIL AR IS 8E (UVLO) Bk, >4 VIN 51 R FE A N Viy UVLO BI{E LA NI,
BRI . AEE iy UVLO BI{E B 9 500mV.

WM H TR E VIN 5] HA &R UVLO BIE , WrT L 6-2 i sECE EN 51, #2853 UVLO Thig
W, T SO IR E W E N KT 500mV.

EN SIEA BN ER R 1, TR 5B BR VIR S B B N E R AR AT AN o i . B iRiE T
i UVLO Thagp s iR, (RN EN 5| gt RE R , Eh B asm . AR 2 ffE 3 K
8 R1 M R2 76455 UVLO BIME FRPEAE . #iE R1 AT R2 J5 , Ven BB R 4 8, B0 T Ven
B K1E 5.5V,

VIN Device

EN

R2

& 6-2. AT VIN RESSE

VENfa\lling —v

VSTART % VENrising STOP
Ry = 2
1 VENfalling @
px|1-g———=|+1
ENrising
o R1 x VENfalling (3)
9=
VsTOP — VENfalling + R1 X (Ip + 1)
R2XV1N+R1XR2X(Ip+lh)
VEN = R1+ Ry @
N q:‘
|p =1PA
I = 3uA

VENfaling = 1.07V
VENrising = 1.18V

6.3.5 Fy TR HI R R EARD

187 F 32 8 W N MOSFET 28 FEL A AG M A 2 1 MOSFET W AR FEL 704G WU SR S B HE G A AR 47 (OCP). 3@ il &
MOSFET JRi H Sk W %l . SR 5 C R R IE L. A THRTPREBRE | 0 v e B3k 47 T 5L M .
ST I RS, AR EAERF I MRS T s ool N LRI E BIEIRLOR BRI — 2, i E
F lnus oct Wk 2 I 8 HUBK AR SO IR K — 21, OCP Btk , MISZ BRI, fth RS TR, A5
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i R TS T DLSCRF KT o 2k s B AR T AR 65% I, UVP LB S 26 I BX A0 1% HL AR
256us FURIERK MG (B J5 R Wi as 1, SR J5 FEWTERmT 8] ( 10.5 ANE IR BOR S 8] ) JR R E 3. Rkt
WK, R

6.3.6 T EMFI

TPS5683x HA LRI IIRE. b ks T HARH R 125% B, ¥k OVP. 1E 32us FIPLIIE K i [H]
S5, HiHcE | B MOSFET IXEh4L A% MOSFET IKBh3e &8 56Wr. ot &R G |, Mk R E .

6.3.7 RIEMA% (UVLO) 13

RIEBE (UVLO) PRI ThRE 2 il A AR a5 B e 2R RAIR T UVLO BIEHE , defha k. X2 ARHBIR
.

6.3.8 HCHr R

SIS (Ty) B AR B A RS Mg . R Ty T 165°C (MU ) |, SRR ANROCHDIRAS . s AR )
HFET Yol , IAEARIT R . 2 Ty BEREEU T, BHRSNEE IR R IEHIZT. T8 e
A, AERRORHITIR S T8 2 KB 30°C HUiRH -

6.3.9 HH B ERE

TPS5683x 18 ] A4 200Q Rpgon) AL MOSFET SKSEHLA Bt LI RE , 1% MOSFET &2 3 7 SW.
T MOSFET - AE W EAR , BB RG . HiZ4sF A UV, OV, OT A1 EN Wik et , b itie &
17F.

6.3.10 HYEIEH

TPS5683x HA A EHIHIEH (PG) 51, Al figmtm i 2 5 LA FIE 1K . PGS H T2 IR G
Pl PG SR I I, @2 — A LR ( B = R8T 5.5V ML ) o TIE@WAEM 100k Q 1)
ERIEBH AR PG Sl s B4 e V. PG SIBIAT LAY 10mA 1 i F REF H R E 2R —H FB 4]
JRTERL R A T N R HE R (VRer) 19 90% A1 110% 2 [8]JF H22id 64us MIFTARIERTTE] , PG KA M iR . 2
FB 51 AR T N A e FL IR 1) 85% mliim TN IR E U Y 1156% , & AZE EN G, UVLO &AM SC
i, PG 5 32ps MIPLARUER R EH K. Vin DARFFAFAE LM PG 5 IPRFHRET , WK 6-2 Frm.
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* 6-2. mRYFIER 5| ZH%

PG ZHERE

A &
90% * VRer =< Vg <= 110% x VRgr J

SR

JH (EN = @i )

Veg < 85% % Vigr 3 Veg > 115% % Vagr J
ST ( EN=fi& 5 ) J
UVLO 2V < VN < Vuvio v
PN} Ty>Tsp v
LR FE R ViN <2V J

6.3.11 KAMIB1T

TPS5683x 1] LA i A8 PRI KA K ST iy 5 2 s AT BT T 62% I, RV RAEF2 TR, A
AL Ton A ASEHLR 25 HIsAT | IR m B SR . TPS5683x I SCHF LArik 98% iy 54X LigfT .

6.4 B IhREAR

6.4.1 FHLEIT

TPS5683x FliHI K EN 5| BIHL 2 AR P ORBEAAFFHUBE R B FAE R HUIRES T MR i 40y 3uA (7
B) .

6.4.2 Eco-mode

TPS56837 ¥ &4 Eco-mode , VALRFFELm AU AR . 2 i it i M S BOIR S eI, P JR A% P U7 0 2 Dk
N RALOEAEIE R, XS AR S AL Gl A B S IR F s, B
MOSFET kM. fiidE a it — DAL, Feldi 2t ARSIl Sl [A] L9 5 2 2L T il A 20
[, PRI G 2 B R TA] e e B AU PR 0 2 R A i P A 8 P S S R IR /KO o SRR R X BRARTT SRR, 597
HAPARIE R, AT PR B R R AR . R ABRIEAT oy IR IR A 5 I5E T 2 5.

| _ 1 « (ViN = VouT) X VouT (5)
OUT(LL) = 27X L X FsW VIN

6.4.3 FEfESLFEHENX

W, R AT , TPS56838 LLikiiliEL: Stz (FCCM) iz17. & FCCM [E] , FFRAMKILE 1
I R N ERRTE —ANME R K, DRI IE B T 75 R 4 ) S A RN i HE F R S IS, (BN R R K
A N HIRRBAR . X TR N, X R A B T 38 e DR R S A0 TR B A ] e Y R PN T 0O\ — B g

—= 9
):l:x

6.4.4 Out-of-Audio™ 5%,

TPS56836 L8 T Out-of-Audio (OOA) #ix | 1X & —Flds fiEH| ThaE |, BRI EMH T |, ALK T KRR LR
FRrET] A2 ( 20Hz & 20kHz ) PL E. 7E OOA #ixl FIgfTh |, S/ RAZ A 7 30kHZ LA F , Mk
R G R PLAT M . RS HEN OOA HEzUHU R T4y LC 2% .
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7 LR ANSE

#IE

PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot
EEHAE, PURRAEAINS B S AR A RS RE

o

71 MNRER

K 7-1 R E R T TPS56837 ML H . MLkt il 5.5V & 28V Hidi N\ HE G B RN 5V, K
HER N 8A.
7.2 AN

7-1 FR S P R R PR OR T 32 8A i BR 1) TPS58637 5.5V % 28V fii A 5V i as it . AR
FPEAEER (EVM) $4t. DLR S48 T Rk i

L &1 vin BOOT 1 VOUT J2
—Lc1 —L —Los R1 B en cs5 c6 DNCP7 2 == G 21
c2 R5 cs co
10uF u 0.1uF § 169k SH 220F | 22uF | 220F | 220F | 22uF
10uF ul . 49.9—|_ uT ul | u1 ul ul
ad -
PEND * ss ke 53621( PEND
J: o1 PGND ’
R2 4mE__100 vope AGND
36.1k R3 TPS56837RPAR
30.1k
AGND = AGND
AGND PGND
& 7-1. TPS56837 5V. 8A &%#it
7.2.1 WITER
7140 TZMNHRRIF S
R 711 BitsH
S8 BE
PN NN GE| FRFK 24V , 5.5V & 28V
T L S5V
WEASIAR , 8A IR AVour = £5%
T th SO R CCM K} < 35mV
T th AR AUE A 8A
TARSZ 500kHz
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7.2.2 FEABGHE R

7.2.2.1 {#/5§ WEBENCH® T A& E#]i%1l 7%

& Bh TPS5683x J1# /] WEBENCH® Power Designer £ 5 il & i1 77 %

1. ERBAFIANEE (VN FH BE (Vour) FlgH BT (lout) K.

2. RS RBRAZ RIS, WHCR. ST RFRA,

3. BRI SRS (T1) Hoh T 47T (iR v 5 kAT He .

WEBENCH Power Designer $2 £t T 52 #il FHLE |, F=2' 51 7 SZHF AR A T 02 1500 F 40k ..
EZHIEOT , WTHAT PLU T A -

o BITHAME , WEEERIELLL R

o GBAITINVEEREMH I, TR HLER AR AV RE

o W R R R 7 R UL CAD #5aUS H

« FTEI PDF #& AR Btk E It 5 R HE L2

5% WEBENCH T AV E4(Z R |, %5 i www.ti.com/WEBENCH.
7.2.2.2 ZH B IR B AT

i 4 P AT A Y RO VIFB S BAITAN R H R O TR AR AT B E . TIEBCRIA 208 1% BCERRI 2 R R A . &
Sl U RE30 6 THE VOUT RS SZRTLEY |, AT A 00 S fhl) A0 B A4 i o

N T AR BN R E S A B RPN E B . W SR A HOOK |, #R R 5  BE R I s, I
H VFB i NHF AR R R Z W N . EER , T A R H B .

Vour = 0.6 x (1+£2) (6)
7.2.2.3 FpER A
FAEH 8 AR 1 LC JEB s BA X , AN -

_ 1
fp T 2mx \/LOUT X CouT

(@)

FEARMAR TS, BRI B 18 2 o 508 P BEL 70 e 85 0 4 AN 85 1 1) A FS 08 2 BEE 1) (RAIUAE oz 2 180 JiZ. fEf
BB R, W28 ARET- (5L - 40dB AU RIREE , HARGIPRE T F¢. D-CAP3 il 5I N\ T R %
R R R IR R IR O R EIRE - 20dB , JFEE RUR 2 RGN B RE 15 RS 90 . LT
B A I R AR AT L R, A TR 7 XU TR R RN HS AL, IR THA B m
R, REE B R AL S AR AL B o 5 B R L EDR |, I 2 7-2 AR (E
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R 7-2. BWHTTAHE
FEHE | smmEAED | R6@ | R7 | L1 Coutr ® .
C10 Y(pF)
(kHz) v) (kQ) | (kQ) | (MH) | =g T YN
1.05 7.5 10 1 22uF x 1 | 22uF x 3 | 22uF x 10
1.8 20 10 1.5 22uF x 1 | 22uF x 3 | 22uF x 10
100 % 200
3.3 453 10 22 22uF x 1 | 22uF x 3 | 22uF x 10 | ( fLAfH
150)
100 %= 200
500 5 73.2 10 3.3 22uF x 1 | 22uF x 2 | 22uF x 10 | ( fLAdfH
150 )
50 % 150
9 140 10 4.7 22uF x 1 | 22uF x 2 | 22uF x 10 | ( 4L7{g
100 )
30 % 100
12 383 20 5.6 22uF x 1 | 22uF x 2 | 22uF x 10 | ( #7{g
30)
1.05 7.5 10 0.68 | 22uF x 1 | 22uF x 3 | 22uF x 10
1.8 20 10 1 22uF x 1 | 22uF x 3 | 22uF x 10
100 £ 200
3.3 45.3 10 1.5 22uF x 1 | 22uF x 3 | 22uF x 10 | ( #L7{g
150 )
100 % 200
800 5 73.2 10 2.2 22uF x 1 | 22uF x 2 | 22uF x 10 | ( #L7{g
150)
50 % 150
9 140 10 3.3 | 22uF x 1 | 22uF x 2 | 22uF x 10 | ( fLffg
100)
30 % 100
12 383 20 3.3 22uF x 1 | 22uF x 2 | 22uF x 10 | ( fLAfH
30)
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RT-2. BV HE (4)

FrRsfiE | #HpEE(N | R6© R7 L1 Cout ® .
C10 4)(pF)
(kHz) V) (kQ) | (kQ) | (MH) | My | sEE | Bk
1.05 7.5 10 0.47 22uF x 1 22uF x 3 | 22uF x 10
1.8 20 10 0.68 22uF x 1 22uF x 3 | 22uF x 10
100 & 200
3.3 453 10 1 22uF x 1 22uF x 3 | 22uF x 10 ( S AE
150 )
1100 &
1200 5 73.2 10 1.5 22uF x 1 22uF x 2 | 22uF x 10 | 200 ( #%!
{8 150 )
50 & 150
9 140 10 2.2 22uF x 1 22uF x 2 | 22uF x 10 ( S ZE
100 )
30 £ 100
12 383 20 2.2 22uF x 1 22uF x 2 | 22uF x 10 ( A
30)

(1) XTRFUM A B, 350 e e A th B L1 A Coyr A5

(2) VOUT =0.6V Eﬂ‘ , R6=0Q,

(3)  AMIEFH M Cour A Murata GRM32ER71E226KE15L 25VDC HIZR 48 . H 48 A 5] 11 45 i
A AR R E SO LR B AR T I Sebr iy |, A RAUE (e e . B 7 IER R 2
AHRELEENSE , PTA m A E M R A S B KA R A AU AR U] P2 45 4L ) i B2 0
AL, DL RS A AR TR R IME . 17 2 ) T PR BRSSP A L e BRI R R
RO AT B R K B ARG AT IR, WL VR T Cout_max.

(4)  R8 M C10 FJHI T e £ 4 I A5 i L B8 o I BRAR LA L o A A0 IO P AR AT SEBRINT , A8/ i 1%
H 7 UL 16 P P8 A 2 ) ELCHE Pt HOMF s 7 NS AR A H o

PR AR I UG (L SO R . B RV RMIS AL FH 7 Rt 84 D7 Rl 9 AT st 10 iH 5. B0 s RS ML A FELR
AR TS H AU B FRIR , RMS BRATE IN#A R RLA UK T3 53 i) RMS L.

Xt fow {3 H] 500kHz. A O Firidk Rk as ) FRLIRLATUE (B 7 FE K 9 AR IR ATy #25K 10 19 RMS L.

Vout N VIN(MAX) — VouT

p —p = ¥y ovany Lout X FsW ®)
I, _
lpgak = lo + 5= (9
7.1 2
ILo(RMS) =\/10 + 1z X —p (10)

XFARB RG], AR E RS 9.13A , A H RMS HIiJY 8.03A. IS Wurth
744325330 , WAL 15A , BUE BTN 9.7A,

LA AR EL AT ESR pRE it L IS S0 . TPS56837 5 /£ 5 R s At ik ESR ML & . A iR 1
T 52 i Y AT R EOAIUE RMS R

[ _ _Vour * (Vin — Vout) (1)
CO(RMS) V12 x VIN X Loyt X FsW

ST i T P MuRata GRM32ER71E226KE15L 22 u F i L2888 | [RhE 5V EmE s FHE
AN 35pF. THELHIA RMS HLii A 0.63A | F:4N Y FE A 2% HOAFE FRL N 4A.
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7.2.2.4 A\ B

TPS56837 FE—NMHIANLIHEAER , HAREMAFTE - MNREEERES. T EVUEHBIT 10pF MEEHE
PE NS, TI 2 VIN 2] PGND 5] &I/ E —A 0.1uF A (C3) , T HALE AN 1 = A e vk
BT LS4 H R D 0K T B KA N L o BN FEUR 80 o] DR 7 #2012 b T 5.

_ loutmax % 0.25
AViN = CIN X FsW (12)

HL A 45 ) S0 R IAU AT B A 0K T N2 R i KB N FR R SLE . S NS Jy et 13 TF A

_ Vourt VIN(MIN) — VouT
Icin(rMS) = louT X \/VIN(MIN) VINMIN) (13)

7.2.2.5 HEBFHHT

BOOT #1 SW 5| iz [a] A 20— 0.1uF PR (C4) , I TMEER a7, TI @ UUEH BA X5R 5 4%
WA I A . HASRIEUE BIENAMET 10V,

7.2.3 NI
100% 5
L ‘ — VIN=6V
95% AT = — VIN=8V
o H o = i — VIN =12V
pus.. il 4 4.996 — VIN =19V
. //// I | LK — VIN =24V
. 794 A 4.992
2 / L7 /:———-//”—- g )
3 85% P i E
€=
b // > 4988
0,
80% — VIN =6V
—— VIN = 8V
75% — VIN =12V 4.984
—— VIN =19V
—— VIN =24V
70% 4.98
0.001 0.01 0.1 1 10 0 1 2 3 4 5 6 7 8
lout (A) lout (A)
& 7-2. & Bl 7-3. fAEiAEER
5.01 60 - 240
—— lout =0.01 Magnitude
— lout=0.8 Phase
— lout=4 40 160
5 —— lout=8
& 20 80 T
s 2
5 4.99 2 0 o &
> B ~
20 -80
4.98
-40 -160
x10° 1x10° 1x10° 1x10°
4.97 Frequency (Hz)
4 8 12 16 20 24 28 _ - — -
VIN (V) VN = 24V Vout =5V lout = 4A Fsw = 500kHz
B 7-4. LihiER & 7-5. ke
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.Vinv= Zobm\)/div (AC). - - R - e (A:c) —_ — —_— ]
. ; ; ; . (L ww w WMW
Vouit = 100mV/div’ o ‘ : : o o ' Vout = 50mV/div : ‘
s PO B VW 2

SW = 20V/div

SW = 20V/div t v : : o
]

IL = 5A/div } 1 . . . . IL = 5A/div .
[ ] @l i i i Sl Sl eSSl et ool
‘ . ‘ 10Gus/div : : : : ‘ Ausfdiv ]
Bl 7-6. 32T |, lour = 0.01A Bl 7-7. &AW | lout = 0.6A
Vin = 500m\/diy (AC) ' v Vin=1v/div(AC) o N
(IR, v " I ’WWW
. Vout = 50mV/div - s . Vout = 50mV/div - . 1
TR e el m e w om o . R e e m m
S R U N O o o o
g L= 5A/div : N‘/’NNNN IL = 5A/div : : ‘
@f : » : : ]
- : . ~2us div ‘ . » : ) : 2usfdiv :
El 7-8. RAESE | lout = 4A &l 7-9. T | lour = 8A
Vout = 200mV/div : | " 'Vout = 200mV/div s
o : ], oo oy Ny, M, oy, B, oty N N g, oy e 1N Y g g M g
‘ ILoad‘=5A/‘div i - ltoad = 5A/div | : P
: . : (B z
. 400usf/div . 1 . 400usfdiv . 1

3] 7-10.%@1@& ( 0A §J 4A ) " & 7-11. a%nrm (voAélJ 8A)

Vout = 200mV/div . Vout = 200mV/div

Itoad = 5A/div

lioad = 5A/div e

s00ugfdv : B . 400us/div
Bl 7-12. BEasma L ( 0.8A F] 7.2A) Bl 7-13. BRI N (4A 3 8A )
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Vin'=20V/div

Vout = 5V/div

SW-= 20V/div

©

PG = 5V/div -

Vin = 20V/div

Vout = 5V/div

&
: 2ms/div : : 2ms div ) )
B 7-14. #IXTF Viy BIB3) B 7-15. #XTF Viy FIRHT
E-stv/di‘v' —— S - - - ‘ - ] - : - - : -
: ‘ EN = 5V/div 4
i : y * *
i e e N
Vout = 5V/div Vout = 5V/div :
ho o e T 3 D et
© : . . © SW =20V/div -
PG = 5V/div PG = 5V/div
z b 45 ] c
: - 2ms/div : : o 200ps/div o
Bl 7-16. X T EN K5 H & 7-17. A% T EN 1%

7.3 HRMEREN

TPS56837 il Jyft 4.5V % 28V il A Hf A IR HLE T IaqT o P A e s 2R Fan N\ B I T HE P R A
WA A N LR L UL AU A T G A R . SR AR N R B B TPS56837 LK, TI A Al — L8 %i4h

LA S R
7.4 17

7.41 i RTEE

KHPYZ PCB AU AT RES X AOHEM T, DLSEHL R A O FAPERE -
PCB Al

NIRAATEFEAT , VIN FI PGND AR 280 008 . B A BERAE 0 b K Xt 2 A M
N PGND JR £ 2D TRE WAL, BLRAG A IR

A N P 7 A A L LA AT ELAE R T RESEIL AR AL B, DUR AT eI AT R LT

DRI B S A L LA SRR A W K AL

MBS LTS, SW ATLL R w] e LU, AT B K PR EE b/ 6 A3

ANHSEIT R R AE A TR .

F SS AL AT REFEIL SW ATLL , LU AT BEJ > R SR R 75

e fp ) VOUT BfARIERE 3 i i PH 25«

PAf#E ] 2-1-1-20z #ilff) 76mm x 76mm [ )2

AR SR L B e R T RAR R AL, I HL e A P B
NG R A, VB T AT Z BT T RE /N o I A S B R EL AR 1 FEL A AR SEIE IC

.l LR 2E A PGND 5| il 18] ) PGND #iZk )L vl g5 |

LU AT R/ 2 BT -

CIEEE , WE 19 PGND 1 AGND |, SR H SRy .
CIEER , WE 2 N PGND |, B 7E S HL T I A ECRE BE
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7.4.2 A5 )Rz~ B

Top Trace/Plane [N

AGND Plane

PGND Plane [

VIA to Signal Plane O

Top

Inner PGND and AGND Plane

Inner PGND Plane

VIA to PGND Planes .
Signal traces and PGND Plane

VIA to AGND Planes O

Traceon Signal Layer oo e e e ee

K 7-18. TPS56837 #fi 5
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8 B SCRE L Fr
8.1 B Hr
8.1.1 R

8.1.1.1 (Z/H WEBENCH® T AL EH| %l

8 TPS5683x Jf-f8 il WEBENCH® Power Designer £l & #il &t 77 %
1. HABEABAEE (VN B BEE (Vour) Mt IR (lout) Z3K.
2. MRS R RIS, WHCE. AR RCA .
3. KA SN AR (T1) HoAh vl 47 A g v 5 kAT E s o
WEBENCH Power Designer $&fit 7 @ il JREEE |, F:2 51 T SLiF A0 4 Aot T4 Bl kS 5o
EZHAEOR , WTHAT BT AE -

o BITHAME , WEEER LKL ERTERE

o GBATIVEREMTE , TR FEE AR I RE

o B oE ) 3 B AAT R 7 R LA CAD #% T

*  ¥TEP PDF 0wt - 5 R F L=

% WEBENCH T EM LSS |, &1 11 www.ti.com/WEBENCH.

8.2 R
8.2.1 KRR

eI PSS @ E
TEINAXES (TN) , A FI 1 25 a5 V1L P S 2 EL D BT 6 s 25 i o7 SRR
8.3 MW SR BEHTE A

FRWCOEERNER , 75 PHE ti.com ERIEAE ShSCHEIe . mith @y #EATIEM , RV AT A G™ dh f5 E 5 g
o ARELPHEMGEE , WEEEM BT SO P RS BT e xR

8.4 X RRIE

TIE2E™ U FFitin2 TREMMEES L RR , fHENEFOFARE. S BIENMEMmsti. #%
A AR BRI, SRAFAT 5 PO -5 B .

BN A RS TTERE CIZRAET 3Rt XEENE AR TI BEARME | I HA— @ & TI B A &S
TR 46K

8.5 Hitr
D-CAP3™, Out-of-Audio™, HotRod™, and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

A T kR N H & H TG E 7= .
8.6 FHH I HEY
H IO (ESD) SR XANER L . A SR (TI) EEUCE IS 24 TS 1S M kb B AT B P L o 01 SEL S0 5 T ) b B
A RIS | TS SR e B
A\ ESD Hfit /N5 SEUMU/NERE RS | KA AN S PR b . R OB L B T RS T 5 R BRI AR AN 5
KU R A 2 SRR 5 LR AR HO LR M7

8.7 RiER
TIRiER AARTERIIHIFMERE TR H RS 1 R E 3
Copyright © 2024 Texas Instruments Incorporated TR 15 25

Product Folder Links: TPS56836 TPS56837 TPS56838
English Data Sheet: SLVSGM3


https://webench.ti.com/power-designer/switching-regulator
https://www.ti.com/design-development/design-simulation-tools.html
https://www.ti.com/lit/pdf/SLVA289
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps56836?qgpn=tps56836
https://www.ti.com.cn/product/cn/tps56837?qgpn=tps56837
https://www.ti.com.cn/product/cn/tps56838?qgpn=tps56838
https://www.ti.com.cn/cn/lit/pdf/ZHCSPA7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPA7B&partnum=TPS56836
https://www.ti.com.cn/product/cn/tps56836?qgpn=tps56836
https://www.ti.com.cn/product/cn/tps56837?qgpn=tps56837
https://www.ti.com.cn/product/cn/tps56838?qgpn=tps56838
https://www.ti.com/lit/pdf/SLVSGM3

13 TEXAS

TPS56836, TPS56837, TPS56838 INSTRUMENTS
ZHCSPA7B - MARCH 2023 - REVISED JANUARY 2024 www.ti.com.cn
9 BT e
T DU RRCAS B DRSS T BE -5 24 RS 1) TR AN (]
Changes from Revision A (October 2023) to Revision B (January 2024) Page
S G R I T 1 TSP 1
¢RI T TPSEB83B......ccveeueiiteete e ettt ettt et ettt e e te e e ae e be et e et e e ebeesaeeaeebeeateebe e teeaeeebeereeaeeeaeenteeteeeteenneereearas 1
* y TPS5683x ¥l T WEBENCH Power DeSigner FEFE ..o 1
Changes from Revision * (March 2023) to Revision A (October 2023) Page
o BSCTRPIRE N “TEEE” TN CBIERIE” oot 1

10 HU. HERATITIEE R
TR EHUM . ERATIERE . XE(E B4R E S KRR e B a e , BASTEm , H
ACRISTRGHATIEAT « A RILEHRR AR TS RRAS | T2 22 0 (0 3 A

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS56836 TPS56837 TPS56838
English Data Sheet: SLVSGM3


https://www.ti.com.cn/product/cn/tps56836?qgpn=tps56836
https://www.ti.com.cn/product/cn/tps56837?qgpn=tps56837
https://www.ti.com.cn/product/cn/tps56838?qgpn=tps56838
https://www.ti.com.cn/cn/lit/pdf/ZHCSPA7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPA7B&partnum=TPS56836
https://www.ti.com.cn/product/cn/tps56836?qgpn=tps56836
https://www.ti.com.cn/product/cn/tps56837?qgpn=tps56837
https://www.ti.com.cn/product/cn/tps56838?qgpn=tps56838
https://www.ti.com/lit/pdf/SLVSGM3

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 9-Nov-2025

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 ©)
@ )
TPS56836RPAR Active Production VQFN-HR (RPA) | 10 5000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56836
TPS56836RPAR.A Active Production VQFN-HR (RPA) | 10 5000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56836
TPS56837RPAR Active Production VQFN-HR (RPA) | 10 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56837
TPS56837RPAR.A Active Production VQFN-HR (RPA) | 10 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56837
TPS56838RPAR Active Production VQFN-HR (RPA) | 10 5000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56838
TPS56838RPAR.A Active Production VQFN-HR (RPA) | 10 5000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 T56838

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 Tl'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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall 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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jan-2024
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 0O O 0O 0O 0O 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)
TPS56836RPAR VQFN- RPA 10 5000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
HR
TPS56837RPAR VQFN- RPA 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
HR
TPS56838RPAR VQFN- RPA 10 5000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
HR
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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)

TPS56836RPAR VQFN-HR RPA 10 5000 367.0 367.0 35.0
TPS56837RPAR VQFN-HR RPA 10 3000 367.0 367.0 35.0
TPS56838RPAR VQFN-HR RPA 10 5000 367.0 367.0 35.0
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RPA0010A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLAT-NO LEAD
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[(e 2N

PIN 1 INDEX AREA /

Mo
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4
)
T | | PKG
51 8 .
| N e
2X18 ! ! :
{8
| | *
\ \
%08 - 10 J B‘H l=— REF (0.36)
803 ox 045
0.35
L ALl S OLCT

‘_‘ [—» 0.1) TYP
J

4224047/A 01/2018

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.
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EXAMPLE BOARD LAYOUT

RPA0010A

VQFN-HR - 1 mm max height

PLASTIC QUAD FLAT-NO LEAD

o e

@.

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

SOLDER MASK
0.07 MIN

OPENING
ALL AROUND "\ = /

@/ METAL EDGE

~~— EXPOSED METAL

NON SOLDER MASK
DEFINED

4224047/A 01/2018

NOTES: (continued)

3.
4.

For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RPAO0010A VQFN-HR - 1 mm max height
PLASTIC QUAD FLAT-NO LEAD

(R0.05

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD
PADS 6 and 9: 89% PRINTED COVERAGE BY
AREA
SCALE: 20X

4224047/A 01/2018

NOTES: (continued)

5. 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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