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AR G RORC E  RIE o LT BT 8L, D-CAP3 # il B sl B iR Fase . TPS56A37 B AL & —AMR 2 UK
&%, A ARG AR HER . D-CAP3 $ I IR TN 75 2 A A B UG TN I 2 BRIR B 25

R WIRITL |, &0 MOSFET KT e . WH— kT 22 25 | B MOSFET #5560 o XA — IR METHIS 3%
FREET (R ARYE S R Vour IR B E R | B 5 MmN B Viy BUR L, DUETE N B3 FE P LR RR Oy ]
SEREE | ALK S Sl (. SRR PR B R 2 R, R G E A i MOSFET
W FBUOFE . FESAE R RN T S0 AR A L B R ABE A A HH B0, IXSCRFEEH ESR ARF AR A0 % A 2,
=& mA%E (MLCC).

6.3.2 FHFF)

6-1 JE/R TRE(E 5k EN JF )8 RE G #sE R AL S s 7 %)) . ENES VCC /s E#E I UVLO EFHRIME G
BZEL MODE W8 . 7fEtid 2 J5 , MODE #8if7f HASe4: , BHF) VIN 5 EN Y4 LU 3 8 5% 2844 . 2R
Ja , & —BAER G, WESEE S ThEETFIAERITT | Vout ‘PRl TF. 24 Vout i B3 vE iR , PGOOD fEZEiR J5 48
N .

TPS56A37 '] MODE 5| [ & PN 6 [ & FF AR i B 5, T @ 130K 1% 52.3k HLFHIEH:E] AGND.

EN Threshold |
118V -
EN i |
VCC UVLO!
42v 4
Internal
vce ! i J
| MoDE |
! Detectiony
| | !
MODE : : -
3 3 3 P ‘ Internal VCC
4ops, Te4ps, | Tss e lis§3=900mv SS-end
(40-100)is RS- Svtaviid
Ss — T vss=40mv || | |
Vout i i i L NIV
| | | Pl T=Tss ||| 64u
| | | B Pl T=0.43XTss
PGOOD ‘ ‘ ‘ — — >
&l 6-1. LEFEF]
6.3.3 Eco-mode %45 %

TPS56A37 #E N Eco-mode 1%l /7% , T OREFE MR TURAER . D th i D BCIRAS PRI, A/ as
RE WA, RESOEAEIE R TR | KR ES @RS A S S AL A2 RS i %
Ja , B MOSFET 2ok, FEE TP IAG , Feias i N IES Il Il a1 5 1480 il
i QIS AR [, DAL e 2 B ] e e B AU P 7 8 Pl A0 i P 2 5 8 P S P TR PR /KT o B R 2 B AR T SR 0
2, H5HREIRAIELL , WTRIFEGS R AERCE . T7iE a1 TR RREAT louryy HITRIIREE S

I _ 1 9 (ViNn = VouT) X VouT )
OUT(LL) = 27X x FsW VIN
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6.3.4 HE B HUWE XS 3

TPS56A37 AA AT RHH N , WL 7E SS Al AGND 2 [l 2 K W ELAR 5 ). % SS 31k 57 %t
BRI S0 ] 1.8ms. 24 EN SIS RISEI | BOR 317 H T (Iss) JF#D SS I AGND 2 [l e
HISMHBHIZ 3% (Cos) FuHTe 2238 0 BRIEK P PSR 0 L P SISO 3 L FE AT 1 g 2 R BHIT ] (Tg)
AR 2 .

Css X VREF
Tes = B — (2)

WARIMR LAY (Css) fE/A BN OISl LIS | WSS 0F 2 Jeks Sl da 2 s IS OB = BAR AL, 285 15 78 f DAB
LRI R 3

Un SR LA AR AR R SN T B, SR ARRT AR DI, AT AR R HE R OB Vg A R ITIRIZ L T
o M7 SR ORA e g b T A0 R

6.3.5 3 FH A R ES =

A EN SRR B i AUTSCHE B ThRE . 24 EN 5] R T (8 f I, 8 PFEEITA6 T, iR EN 51
g BE AL, WA A5 LT ORI AL BT

EN SRR & — Al Err i, SR seigaas EN SIBICUR FIas . QRN 7 224200 EN S, FRA—
NIRRT i B F RO B i R 0% | BE R

TPS56A37 A {E VN 51 _ESEEL AR E B E (UVLO) . 24 VIN 5] I B2 A Viy UVLO RI{E BL R,
BAEREAEH . N Vi UVLO BME IR A 500mV.

WM T E VIN 5] E B &R UVLO BIME , WrT LLin i 6-2 AT sEc & EN 51, £ H 4853 UVLO Thig
i, T BCK R A W E A KT 500mV,

EN S EABNG BRI 1, 2T 5 R ERUCRS B B ARE AR AN e B . B RaE T
i UVLO Thaer L iR , RN EN 5| s RE RS , Ed s . A0 3 fifEl 4 &%
5 R1 Al R2 #2367 UVLO BB FHIME. HiE R1 M R2 J5 , Vey HEAGEN T2 5 8, BT Ven
& K1E 5.5V,

VIN Device

EN
R2

A 6-2. ATE T VIN R ESE

VENfalling _v

\Y% X
B START VENrising STOP
Ry = v : 3)
ENfalling
) B B R e —— I
p VENrising
R1xV i
Ry = 1 X VENfalling )
VsTOP — VENfalling + R1 X (Ip +1p)
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R2><V[N+R1><R2X(Ip+lh)
VEN = Ry +R; (5)

Hre

- 1= 1pA

. I, =3pA

* VENfaliing = 1.07V
* VEnrising = 1.18V

6.3.6 % it R ) AR AR

181 2 A N MOSFET 738 FEL A M A = 1) MOSFET Ui L RS WU > 52 B A H O R AR 9 (OCP). 3d i Wl &=
MOSFET it it R ML F T R AL o BE IR S TR AR b o O THRTIASTARE |, X6 LB EAT TR REAME

TGS IR, A E R R . MR T s ool M0 IR E FUBER SO BRI — 2, B R
T Ins_ocw 2% W WA MBS S0k IR K — 1, OCP Mlfid . |, Myt 2 BIRRGI. Sy i AR TR, BUA A
TR E T LSRR . S5 R ER T HARHEER 65% B, UVP ER i ge 24 I 215X i il - 76
256us 1A UG Bk b A I TR 5SS A F | RIS AE WL 1] (10.5 ANE RIS SR ) JE EETE S . SR
HRE , WK E .

6.3.7 T IERP

TPS56A37 A ERY ThEE. L ES T BisrHER 125% K, ¥k OVP. 7& 32us WP G ki (8]
J5 , Wi | S MOSFET IRZh 22 A MOSFET IRENZ# W, i E&ME kG |, Mt BERE .

6.3.8 RJIEMASE (UVLO) 1147

RIEBE (UVLO) 1R ThRE 2 W oy 38 e T 2 v i o G SR A R AT UVLO BME R, #Fa et X2 R aiR
.

6.3.9 HChr R

PRI LGSR (T)) A PR AL RS A% . 5 T, B 165°C (LB ) |, 23K NSRRI AN 1y
R FET Bk , UBAEIF . 4 T, BREERH & N, BRSNS G E IEFIET. N T ERARRE
FAF , FERSCTIRE i@ % 2528 30°C KR .

6.3.10 FyH H R

TPS56A37 i i1.A A 200Q Rpson) 1M MOSFET KSEHLA B IIRE , % MOSFET M43 4 1 SW.
+ MOSFET HJHURAE /TR , BB RAE . HizdstFA UV, OV, OT M1 EN KWk il Sl | B ie ey
7t

6.3.11 BIETEH

TPS56A37 A W& HIFIER (PG) 51 , nl¥g R4 s 2 Dk RE /K. PGB ST HTFZ2ABIENKE
N . PG SRR L, S8~ L3 ( EREAFAET 5.5V fEBE ) o TIZ2BUEH 100kQ 1)
R HPH AR T AR BV, B R A 10mA R IR R R R LR e B AR . — B FB 5 R AT A 5B
FEHEREE (Vrer) 1 90% Al 110% 2 18] 3 Bt 64us FIPraRignt(a] , PG KA N BHPUIRES . 2 FB 5 I A
T P B3 v H TR 1) 85% Bl T B R v HEL R I 115% , 5 K2R EN G, UVLO &/ FHGCEn |, PG 54
7E 32us MIPTRIER A G HLAK. Viy IR FEFZTELE PG 5| IRFHK B, Wik 6-1 Fin.

& 6-1. HIFIEH 5| WZER

PG BHRA
FAERE
SLES i
. L 90% * VRer =< Vg <= 110% x VRgr N
JAH (EN = FHF) -
Vi < 85% % VRer o, Veg > 115% % VRer N
Sl (EN={RLT )
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x 6-1. HYFIER I HZHEER (&)

PG Z#ERE
BIERA — "
UVLO 2V < Viy < Vuvio
H Ty>Tsp
IR B ViN <2V J

6.3.12 K247

TPS56A37 1] LB PR KT =R K m G S iET. 35 ET 62% I, RFIF LR TR TE , M
MAE Ton ZEK PASZELR 25 thizfy |, R i &R . TPS56A37 Al S #rPLEiA 98% K =¥ thigfT.

6.4 S3FThEEAE R

6.4.1 fFHLIEAT
TPS56A37 ¥ EN 5] iih: A% B P ol 3 NN . iZ 28 AE MRS T RSB IR L0 N SpA ( BLARU(E ) .
6.4.2 ZH BIEAT

TPS56A37 % & A Eco-mode #%iill 77 & . & HEMSSUEHERMAHELEG |, dsE NIk BEEX . Eco-mode
77 BT A T DU B AR LR R AR
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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

B 7-1 [ 5 B R SR T TPS56A37 HUML AR Al . Bt mlds 5.5V & 28V % HLE 1 B IR 6 4 BV |, i K
HUER N 10A
7.2 AN

7-1 Pt S R E RS T A2 10A fir R 11 TPS58637 5.5V % 28V #ir A\ BV firth sk it. Ak
PR BEER (EVM) $26t. BUR &304 T deit i i

AL &1 vin BOOT 1 VOUT J2
—Lc1 —L —Los R1 B en cs5 c6 DNCP7 A L 21
cs c9
10uF 1C02up 0.1uF § 169k S;VGV 539 —|_ 22uFT 22uF | 22uFl 220F | 22uF]
ad -
PEND * ss ke 53621( PEND
J: o1 PGND ’
R2 4mE__100 vope AGND
36.1k R3 TPS56A37RPAR
52.3k
AGND = AGND
AGND PGND
& 7-1. TPS56A37 5V. 10A &%t
7.2.1 WITER
7140 TZMNHRRIF S
R 71 BUHESH
S BE
EpNGEN A A e FRFK 24V , 5.5V & 28V
LREENEN 5V
RS A S, 10A fiE Bk AVoyt = #5%
T th SO R CCM K} < 50mV
T th AR AUE A 10A
TARSZ 500kHz
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7.2.2 FEMRIHERE

7.2.2.1 FH i [ i A 7

B L P T S L A Y SN VB ST EITE] Y R R SRR T B E . T UCRI A 22N 1% BCERH 7 g . &
St 7720 6 THE VOUT RS S ATGL Y, ] F T 542 i) M0 R A i

N T BRI B P RS AT SRR A AP A R ALK, SR SR 5 52 B S 52, JF
H VFB A B ER R ZE R E . EEE, TSR 8 k.

Vour = 0.6 x (1+ 12) (6)
7.2.2.2 I BER#EA T

P g AR 1K) LC 8 BEAR R Xk , 30y

_ 1
= 2mx yLout X Cout "

FEARSRAE R | BRI I 18 i o 1 B0 A L BEL 20 T 4% 0 5 AP 5 1 A 8 8 2 B 1K (RARUAR 22 180 . 7R
BB AR, W28 AR5 - 40dB HOIERIREE , HARGLPGE T F#. D-CAP3 il 51 N T misil %
R R S TR P R O RE TR - 20dB , JFEE mUR 2 PSR ALE N BI R RE 90 FE. AL R
HDE A A RS R A 8, 3 TR 7 XU TR 2T, B S 2 RO, AR THE B ERE
mL, NREE SR I W AR AL . 45 B R BLER TR 7-2 HERE IR

R 7-2. BWHITGHHE

FEMHE | BmmED | R6@ | R7 | L1 Cour ® ¢10 “(pF)
(kHz) v) (kQ) | (k) | (MH) | g/ A B
1.05 7.5 10 1 22uF x 1 | 22uF x 3 | 22uF x 10
1.8 20 10 | 1.5 | 22uF x1 | 22uF x 3 | 22uF x 10
100 % 200
33 453 | 10 | 2.2 | 22uF x1 | 22uF x 3 | 22uF x 10 | ( $uify
150 )
100 = 200
500 5 73.2 10 | 3.3 | 22uF x1 | 22uF x 2 | 22uF x 10 | ( 4LHfy
150 )
50 % 150
9 140 10 | 47 | 22uF x1 | 22uF x 2 | 22uF x 10 | ( 4LJfy
100 )
30 % 100
12 383 20 | 5.6 | 22uF x1 | 22uF x 2 | 22uF x 10 | ( Ju%ify
30)

(1) SFFRZIH BB, 5658 B B B & i L1 f Coyr G
(2) Vour=06VHf ,R6=00.

(3)  AFIRFEH Coyr 1 Murata GRM32ER71E226KE15L 25VDC HLZe#e., Ml fii FiAR I 4 2k
WA AR SChER M EREE PSR s | A LSEEoEIE. BT IERNEZE
FHREREmAL | BT A E R B R B KR RS T AT 75 AT 7T o 2528 41 i BRI
Ak, D RIR A S A MR/ ME . 5 S B & FE A AR D SR AL B e B AR SRR R . 8
T BT WM I BAR AN HEAT AL |, TRV HL 2 T Cout_max.

(4) R8I C10 1] FH T 5t £ k25 1 B BCER s P B AR AR B o 7R A6 F A 5t R 3R AT SEUR I | AE/T i 1
HZE A P B #MEE LY L i 6045 s g oy N RS 3B F
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HLIR AR I I (L SO I S B LA RMS LAt FH 7 F ot 8 U5 il 9 MDAt 10 iH 5. AUE HUBGES A HEL
AR T R B, RMS BOEUE DA L AUR T 1H 5 H ) RMS LT

Xt fow 3] 500kHZ. i Tk L JEkis 1) FRLIALATUE B 7 25X 9 U (B FRLIATAN 7 F25K 10 1Y RMS Ha .

VouT VIN(MAX) — VouT

Ilp -p= VIN(MAX) Loyt X FsW (8)
p—p
llppak = o + > (9
2 1 2
ILO(RMS) = \/10 + 17 X Ilp -p (10)

PR RA, FEEROEEBRRA 11.25A , B E R RMS HIRA 10.03A. f# K B2 Wurth
744325330 , WATHIRN 15A | FiE HIRN 9.7A,

HA AT ESR YUt RS0 . TPS56A37 B 7E 5 & s LAh ik ESR HUASSBC &M . A i 11
il 2 it PR AR BT K BE RMS HL -

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

STF U, {5/ T W4 MuRata GRM32ER71E226KE15L 22 u F %t A28 88 | [RIULYE 5V B RE B E FHA
RhH 25y 35pF . T H RMS HLZ A 0.69A | 454N H Fo 25 28 145158 HL 9 BA.
7.2.2.3 A\ AF ST

TPS56A37 i £ — M AE MRS | IF HARYE N7 2 D RF RS TIEUEATRET 10pF iR a s
SRR A . T VIN 2 PGND 51 JAESNE —> 0.1uF AL (C3) , TR OVAIM I i AE D -
HUE LA A8 R UK T i KA U o 0\ U S0 T DR 5 A2 2 12 AT I

_ loutmax x 0.25
AVIN = = X FsW (12)

PR 5% 1 00 PR AU AR Lt 6 UK T N B K N FRLIAL ST . BN S0 it 77 A 13 TH AR

_ Vout VIN(MIN) — VouT
Icin(rMs) = louT X \/VIN(MIN) X VIN(MIN) (13)
7.2.2.4 HEAFHER

BOOT M1 SW 5| iz [a] i Zii 4% —A> 0.1uF Bz (C4) , TR IER 817, TI @ UUEHEA X5R s 4%
R R A S . AR IAUE RN AME T 10V,
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7.2.3 M Z

100% 5
T ‘ — VIN=6V
95% 1] = — VIN = 8V
= T »: = (] — VIN =12V
° pos- 1 \ 4.996 — VIN = 19V
A T T LU — VIN =24V
90% /' 7 RN
M T — 4.992
? / ///__ T >
2 85% & 5
i il S 4088
w .
o /I m— §
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 9 10
lout (A) lout (A)
& 7-2. 3% B’ 7-3. SRR
5 60 240
—— lout = 0.01 Magnitude
—— lout=0.8 Phase
4.996 —— lout=4 40 160
—— lout=8
—— lout =10
—~ 80 ©
— 4.992 g 2 3
< = 8
5 g 2
) = 0 0 &
= 4.988 &
’ B e D ——
20 -80
4.984
-40 -160
1x10° 1x10* 1x10° 1x10°
4.98 Frequency (Hz)
6 9 12 15 18 21 24
Vin (V) VN = 24V Vout =5V lout = 5A Fsw = 500kHz
 7-4. AL  7-5. B
Vout:-=100mV/div ‘ » : Vout>= 100mV/div
5 : 5
SW:= 20V/div SW:=20V/div
il . , . ] JH n.. . Mjn A H WJM 8 J ;
o _ o ] o _ o _ oo _ oo
: IL = 5A/div : : : L= 5A/div : o
: 24-0us/div :
& 7-6. o AEIE | lout = 0.01A & 7-7. BB |, loyr = 0.5A
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Vout'= 50mV/div

SW.= ZOV/dw

Vout = 50mV/div

SW:=20V/div

|

T

e o

[

40]

L lout=5A/div

Dus/div -

E,J L..J i L...,. X
L= 5A/d|v IL = 5A/div : : )
g L i Pus/divoc = 2us/div :
& 7-8. BB | lour = 5A & 7-9. ﬁ?&ﬂ}ﬁlﬁ lout = 10A
- 'ijt:: ZOOm\i//div VOUt:= 200mV/div
?&'... - N B e e P A AV N N A e OV Y
m

lout-= 5A/div:

40Pus/div .

I§I71o H%%?HWJ(OAQ5A)

& 7 11 ﬂ%nmm

(0A§IJ10A)

Vout = 200mV/div

Vout = 200mV/div

..................................................... et o et eS| e O SRS | e SR
: S . . . . . R . . . . . | IOUt:: SA/div [ | : b
v lout = 5AZdiv . ‘ : b e
(B (&
g ‘ : 40pus/div 40Dus/div .
@712 ﬂﬁ?&nr]r“(mﬁj 9A) &l 7-13. ﬂ%%}"['JEZ(SAilHOA)
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Vin= 20 V/div

Vout =5 V/div

SW =20 V/div

PG =5 V/div -

Vin = 20 V/div

Vout =5 V/div

: 2 msy/div : : 2 ms div : ) )
& 7-14. #8XT Viy BB 3D B 7-15. HXTF iy BIEHT
e %———q
EN =5 V/div b
; o ; . . .
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS56A37RPAR ACTIVE VQFN-HR RPA 10 3000 RoHS & Green SN Level-2-260C-1 YEAR  -40 to 150 T56A37

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

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. 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.

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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RPA0010A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height
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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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