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VIN_sR VIN Ab (1) B 4 et 1) (1) 10| mV/gs
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Ty Zopli -40 125 °C
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TPS6286AXX/TPS6286Bxx
BRI JEDECS1T | Togtoemievmos | R
13 5| 13 5}
Yyt 2 E TS5 1.7 6.9 °C/W
R 45 = L IURIES 2 16.6 10.5 °C/W
(1) AXRBHEIERHEZEE , ISR SHAIC BB T
(2) AEHT EVM.
6.5 HL SR
Ty= -40°C £ 125°C, Viy = 2.4V £ 5.5V. WAMEFE T, = 25°C Fl Viy = 5V &AM F A (BRAESA U ) o
24 e BL o moc| w
YR
lo vin | FESHIR EN = & F , S8k, SR C, Ty=25C 5.1 9| A
laour |JiA OUT 31T ff#as i BN e | BRI Nour =18V, 18 uA
Isp PR EN =1, Ty=25C 024 075 pA
Vuvio | KBS BIE Vin L7 22 23 24V
Vin TR 21 22 23| VvV
R R Ty EF+ 150 °C
Tusp -
RO WTIR I T, R 20 °C
- PS5 ) T, BT 130 °C
P IR Ty FF% 20 °C
BEEO
Vi EN. SCL. SDA il VSET/MODE L 0.9 v
AN A R
v, EN. SCL. SDA A1 VSET/MODE L ff{i& H 04l v
PN BRE LU
IscLike | ¥ SCL 5l I N\ IR HLii T;=25°C 0.01 02| pA
IspaLke | SDA 5| )4 N IR B It T,=25C 0.01 01| pA
lenike | BN EN SIS IR B T,=25°C 0.01 01| pA
CscL SCL kb2 Ak Ha % 1 pF
Cspa  |SDA AbyzE s 24 pF
B3, BIRER
£ VSET/MODE Fl GND 2 [l 249k © Hif43
toelay |/ FAEIRIS ] , TPS6286AxX HISILT 420 840 1200| s
M EN 75 B8P B 23 R DG IR (1]
toelay |/ FIEIRIS ] , TPS6286Bxx MEN 5 B 880 T 3R T % (KN ] 100 660 1000| s
tramp | M HLEAI ] , TP6286A06 %{é@ﬁrﬂﬁﬁiﬁEﬁﬁ"'{ﬁmﬂ'ﬂ (BRI  45 185 ms
— S
tRamp ﬁ%iiﬁ%\ﬁ%égseazssgzﬁog\ iﬁgﬁﬁtﬂaﬁ%ﬂ BIRIER M (KRB | 00 055 072] ms
TPS6286B10 )
Iss SS 5l IR 20 pA
treoLy | FEVRIE R LRI RK LR AR R 34 ps
Vee YR IE R N PRI Vout BA Vout FfrfE 2kt 85 91 96 %
PR IE b R R Vour PA Vour FRFRE 2 e 103 1M1 120 %
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6.5 S (42)

Ty= -40°C & 125°C , Vy = 2.4V & 55V, WRIETE T, =25°C Fl Viy = 5V &M FIE (BRIERDE U ) .

2H e BL o moc| w

VpgoL | AP HE lsink = TMA 0.36 v
Ik [HLA PG IR IR Vpg =5.0V, Ty=25C 001 01| pA
Eifa
Vour BB G [ & FUEIEAT , FPWM , 2%, T,=25°C 0.7 07| %
Vour fi Hh PR 8 [ B IEIEAT , FPWM |, 8% -1 1 %
Ve R L A HRIEST |, Ty =-40°C & 125°C 504 600 606| mV
IrgLkg [T FB Sl BIR 4 N I HLIAL A HEIZIT , VEg= 0.6V, T;=25C 0.01 0.1 A
Rois OUT 51 Ji - fyfidy th 7 v v BHL 4.3 o

ORI R Vour = 0.9V , FPWM 0.04 %IA
HYRFFR

=l FET S8 s pH 8 mQ
Rps(on) -

i FET S@ e me
ILim i FET 1 [/ e 97 bR Al TPS6286x06 7.3 8 9| A
ILim w FET IE 1) #L 7 FR 1 TPS6286x08 10 11 12| A
ILim il FET 1 [/ A 97 bR Al TPS6286x10 13 14 15 A
ILim R FET 1E [5) HEL 37 PR 1] TPS6286x06 6.5 A
lLim &M FET 1E i B 37 BR TPS6286x08 9 A
ILim %A FET 1E A Ha 3L PR 1 TPS6286x10 12 A
ILim M FET 6t A 3 BR 1) TPS6286x06. TPS6286x08. TPS6286x10 -3 A
fow PWM F AR lout = 1A, Vour = 0.9V 1.2 MHz

6.6 I2C O FEXR

SR TPS6286Bxx iR BAME BONE| Bfr

PRt 100 kHz

P 400 kHz

P+ A 1 MHz

fiscL) SCL I A (B AEE) , Cg - &K 100pF 3.4 MHz
FEERS ((SERME ), Cg - K 100pF 34 MHz

A (B AEE) , Cg - &K 400pF 1.7 MHz

AR ((IRE ) , Cp - K 400pF 1.7 MHz

ST PRt 4.7 us

taur HS¢T§P 5 START M4 Z IA11f) 8 2 25 TN Rt 13 us
P+ 0.5 us

PR 4 us

o tera| (A1 ) START Z {450 GEFIE Eiﬁgﬁ zzg :z
fRr AR 160 ns
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6.6 I2C O FER (4:)

S8 TPS6286Bxx Ji& &M RAME BOKfE| B4
FRUERE 4.7 s
P 1.3 s
tLow SCL B i fr1E 1 3 P+ 0.5 us
g, Cg - fix K 100pF 160 ns
FEm , Cg - Kk 400pF 320 ns
FRERL 4 us
PR 600 ns
thiGH SCL B iy vy P i 1A P+ 260 ns
R, Cg - ok 100pF 60 ns
B, Cg - K 400pF 120 ns
PR 4.7 us
, o SR 600 ns
tsu~ tsTa | EE START 14 (¥ g3z i ) pr T 260 -~
e AR 160 ns
PR 250 ns
5 U P 100 ns
tsu toar | Hdf &L [a] pr T 0 -~
e AR 3 10 ns
FRUEAE 0 345 us
Mg 0 0.9 us
PO D R i B 0 s
g, Cg - fix K 100pF 0 70 ns
R, Cg - Kk 400pF 0 150 ns
PR 1000 ns
Hes bt 012%; 300| s
treL SCL 15 51 _E T ] P+ fis 120 ns
HHERA , Cg - FA 100pF 10 40| ns
B, Cg - K 400pF 20 80 ns
FrEREst oic. 1000 ns
oy |TSBSE R  scL gy PP 01C, 300 s
5 L FHEF ] Mg+ R 120 ns
R, Cg - K 100pF 10 80 ns
i, Cg - Kk 400pF 20 160 ns
U EN 01200’; 30| ns
P 300 ns
troL SCL 5519 R R 8] P+ Mot 120 ns
g, Cg - fix K 100pF 10 40 ns
R, Cg - Kk 400pF 20 80 ns
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6.6 I2C FE O FER (42)
S8 TPS6286Bxx Ji& &M RAME BOKfE| B4
PR 1000 ns
. 20 +
PR 0.1Cg 300 ns
trRDA SDA 15 5 1) LT+t [a] Heyd+ Rt 120 ns
g, Cg - fix K 100pF 10 80 ns
R, Cg - K 400pF 20 160 ns
PR 300 ns
Hes bzt 012%; 300| s
troa SDA &5 I T B[] P+ 120 ns
mEEE , Cg - K 100pF 10 80 ns
B, Cg - K 400pF 20 160 ns
PR 4 us
tsu~ o b s e SIS 600 ns
te70 15 b 25 A ) S ST I ) ke Bt 260 e
A 160 ns
PRt X 400 pF
SIY = 400 pF
C SDA Fil SCL 7t 3K
i - B+ i 550|  pF
AR 400 pF
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6.7 SAlRHE
22 20
21 \ — T,=-40°C 19 — T,=-40°C
20 — T,=25°C 18 N\ — T,;=25°C
AN Titsc 7N Titsc
~. 18 N = A 16 \ \\ =
G 17 NN\, G
E \ E AN
£ 16 £ 15 N
0] @ 14 \ N,
g 15 N g N
S 14 N g 13 \\ =
5 13 AN ™~ w12 N ™~
(] 12 \ — [] \ |
X AN ~ — X 11 \\ —
c 11 - = 10 L I ]
(@] 10 N ™~ [ (o] \ |
s e — 8 ™~ —— -
7 T A 7 e —— ]
6 6 e
24 28 32 36 40 44 48 52 55 24 28 32 36 40 44 48 52 55
Input Voltage (V) Input Voltage (V)
&l 6-1. =il FET 558 HPH Rpsion) &l 6-2. f&Ml FET & HFH Rpsion)
12 16
— T,=-40°C 15 — T,=-40°C
11 — T,=25°C 14 — T,;=25°C
< 10 — T,=85°C ~ 13 — T,=85°C
3 — T,=125°C < 12 — T,=125°C
2 9 a 11
9 g ™~ Z 1
£ L g 09
E T 5 08
3 © 07
= 6
= — Z 06
g 5 ™ g 05
g T ~ 2 04
g 4 ? 03
0.2
3 0.1
2 0
24 28 32 36 40 44 48 52 55 24 28 32 36 4 44 48 52 55
Input Voltage (V) Input Voltage (V)
&l 6-3. A Vin KIS B lg_vin & 6-4. SKWT R Isp
1
& 105 — T;=-40°C
< 10 N — T,=25°C
a8 95 — T,=85°C
T 9 —— T,=125°C
S 85
g 8 \ \\
2 15[\ =~
2 N
€ T
g 65
5 6 AN T
S 55 — — B ——
8 5 AN ™~ T
= N e~
ER ——
=
O 35 ——
3
24 28 32 36 4 44 48 52 55
Input Voltage (V)
& 6-5. #i i E Rpyis
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7 VR

7.1 8

TPS6286Axx 1 TPS6286Bxx [f] 25 [% [ # 1 4% % il DCS-Control ( 7] JE4% 4 #5148 A R B4 ) h4h. ik
FRANE — P GOR RN | e EAR AT e A A O R A

DCS-Control #i4h A DAZE 2% 1148 22 5 30541 LA PWM (ks i) ) #iGg AT |, Wl DIER A i FAE
HERIEIT. £ PWM BT | iZ8 425 DL 1.2MHz FIARFRFF A0 RIS AT , I HL7E S N o 3 ] Y A AR A A ]
2. BT DCS-Control 7 ANk Herd [F] 5 525 PWM F1 PEM ( Bkatiiifis] ), Bl LUK PWM R G485
M H EEL T o X B B B A Y 0 P BT PR R B A A R T DA R AR AR B L R S0

HEIE BAEL, TA

PN

A
=3
7.2 ThRETTHEE
PG VIN
m m
J
ENE Control Logi I
ontrol Logic
UvLO d':gy u
VSET/ . Thermal Shutdown
MODE 1
Vow_| HS-FET D
| Ton Forward Current Limit
VIN |
'_
. HICCUP “}
Vew| Direct Control 1444 —
Soft-start N Com aenndsation
§S [I—— control P
Gate
Drive r
Modulator I sw
+ [
Comparator H‘}
EA —
FB [3 -
LS-FET
Forward Current Limit 4()
Zero Current Detect i
out [} Negative Current Limit {1 GND

% RDIS

1

Bl 7-1. ThEE T HEE - FB A (TPS6286Axx)
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PG VIN
I g |
L=
EN éli . Vea(righ)
Control Logic — I
UvLO
V PG
Thermal Shutdown i[ delay |
VPG(\ow) _
SDA I’C Interface
SCL E:
Veu_| HS-FET D
| Ton Forward Current Limit
VIN I
}_
] AN HICCUP e
Vg | Direct Control ]
Soft-start | and
sS — control Compensation
Gate
Drive
Modulator 1 sw
+ —
EA Comparator ::}
LS-FET
Forward Current Limit —CD
Zero Current Detect |
ouT 3 : Negative Current Limit [1GND
Rois
1

Bl 7-2. ThEe FHEE - 12C fiiiZs (TPS6286Bxx)

7.3 et
7.3.1 7HE= (PFM)

B SR R D | SN R SRR R ] ((PFM) TAERE . 2 RS R AR A AN S (R AR R
WAE—DIFRSEWINIL R OA ) I, 22 RE PFM. 48 FURE SRS T ] Sl it 484y | anbl R AR .

\
ton = \E’l‘lflT x 833ns (1)

FEAE RS PR R I T TR AR T o P e DR Y A R R R B AR B R

2 VN BIRZELE Vour &1 15% ( 8E ) B, TR ME i wif] , TP6286Axx Fl TPS6286Bxx #f 2k N\ 44 Hi 5
Ko BREAE PWM BN IR R ARG .

7.3.2 % PWM FER

IR 2 VOUT J5 , VSET/MODE 5| IR ES 74\ . VSET/MODE 51l - v@ d P |, iZas it
G PWM (FPWM) #85% , H H & 7E 8 3 a B i UE & T R ig 1T, RIMEAE AR T a4 1 Nt 2 itk
XA DA AR H R S0, S ATk e e AR AR N R [ S AR AT TR B E N, (H S BRI R R

W% E CONTROL 2777247 1) Enable FPWM Mode fi7 , TPS6286Bxx 244 ) FPWM #iZ47 .
7.3.3 /A EELT (100% L5 )

B M SEOUR IR BRI AT | 52 e N R R F A LRI, BN 100% 5 28 EUBEC. BT, il
MOSFET JFIRIRZTTIR o i RFEAE r it (it F ST hoRp A Y, PTd e 78 20 A1) P B A vt ri e TR R SR BB K 102
ATisTa] . AT AR 2 sORTHSE A T 4ERF /M i R B e M A LS
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Vin,miv = Vour + (Rpsony + Ri)lour, max (2)
Hrp

© Vinwin A2 A T ORRE Y EE T R 1 R NN HL
* louTmax 725 Kt HLI

* Rops(on) /&=l FET @ HifH.

o Ry 2 HUBZSERE HLBH (DCR).

7.3.4 #5350

JEHBAEE | FERTFIRIF R Z M2 HIER (tgeiay). 1 FIERT 2 )5 , W1 SS 51K ZER: | A S 3
HRL B R £ ) 4 R IR R T, TPS6286A06 1R T 108 1.5ms (tramp) , TP6286A08 . TPS6286A10 .

TPS6286B08 1 TPS6286B10 [} J1 i H17y 500us. K SS 5l AIRFFEITFIELARE TSR MH IR BRI BUE
ZJy AT 36 G 1 DK AR IR R IR S LT AR R A RS AT TR S T 937 S R AT A v P S BEL L A T A v L I
MR RE. ERORZNIIE , SS 5 GND Z RIS M4 HSE 3l 7% 4% 9 B L SRRSO 20pA Fe i it , R
2 0.9V (R . B, BEERFE RN (travp) T 7 IO

20pA X trgmplms]
Css=——go7 ®)

AR AR E VW (EN = GND). RUEBUE sl , WA SRS 24 SS 51T 2% GND. MIXEEIRZERIR
8] 2 FECH MR B8

| |
EN i i
Vour i i/éi
54— telay ->i<— tRamp —Vi
&l 7-3. B35
Za A RER8 5 2h 2 T B 5 H F AR AR . AR DURIN Bl B L B B, IR R R AR AR

7.3.5 K I IR FIBT AT B (R

FF 5% LT BIR AR BT 7 11 S8 HE B0 e e R e VAT AR A P Y B N R R IBG R A R . 7 FRLER B AR B L R Bl
HHHE I EE A BT B AL R, AR KA HIR . G0 R RS R A A E 1w , W& MOSFET 25 |, ik
il MOSFET 2 5@ , 1 H /2% FL IR A& 20 MOSFET HL it BRAE

2 MOSFET IR BR B Ml & 32 kI | iZas ik E b 6. AL 128 us KL GER I 8] J5 | 284 4x i@ it #&
JAFk BB EH S 5. HICCUP Ry g & B2 A | BRI m a2k,

XtF TPS6286Bxx #fF , 7] L ] CONTROL 7547 %%+ ) Enable HICCUP fii5 A\ 0 >k22H HICCUP i {#
. AR AR OB . fEE M MOSFET HRIRME k% 32 WG |, #efbf= 1R 2. ¢ EN
I, I ERME A EE , 385 N\ CONTROL ZF 772814 “H ko F2e 4tk or Ay B SR 817
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7.3.6 X8l E

N T AR A R R AR, SRR T Voo I, RS EBUE (UVLO). #fFfbdtx |
T . SRR IRE R, S s R 3 B ek B AT

X TPS6286Bxx , MM AHUKAR T UVLO FFEBIERS , STATUS % {7 40 UVLO fr & B, SN BRI T
1.8V (JLAUE ) B, T A a2 847 .

7.3.7 B RIS

BEEnE Tygp I, SRAFREARSCWOIRE | 15 1L TT RISt A s e 2 s e P o 2 B R IE i B
A AR B H S IR R IR H B AT . EROCHTIIE] , WA AR E S IR .

SR FTHE Ty I, 8PS 7E STATUS ZFA2 8824 VSR . BR1HURELIEAT
7.4 Z/MFThREAE
7.4.1 5 /1 A2/ (EN)

ALGE R EN 5SS 2 *EEJF%}*‘H%%%F FERWE (EN = IRFSF ) &, R EIETT S MU v
FE R, ARSI IS, BTGB OUT 51 T Aa il . 120K EN SIIE =

7.4.2 #HHE

R BCR D B Y H 2 74 FH 28R I OR B P e 4 IR R e W BRI, IR i R 4E R 2 8k OV, R A
JEAST UVLO BIEEEFSCHTIHIE | 24 EN SR 200 | S i 2 B0s . ERMAEEKE 1.6V (M8
18 ) BTG ER .

7.4.3 HIRIE# (PG)

B M EA — IR HIEIE S 51, S5 I E AT s TmA fUHR . BRI 4 5 2 — R BT
KT 5.5V KRB Ehi A ES . PG H AT 34ps HIPIARIENKIMIEIR .

IR PG {5 5 E R B AR HE 10 EN SIBL, "TUMER PG {550 2 A REEEAT I P il RAEH PG 5154
I, NG ORFFARE R

# 71. PG ek

B PG 3]
. 0.9 x Vout_nom =< Vout < 1.1 * Vout_nom FRAs
5]
Vour < 0.9 x Vour_nom o Vout > 1.1 % Vout_nom fi&

P30 EN = {1 fi

PR M Ty>Tysp fiK

UvLO 1.8V < VN < Vuvio %

YRR B ViN< 1.8V HRE L
Vpa(high)

o /\ """
Vieg(iow) v
> <« b S <t_> > —>]
PG tee,oLy tee LY tpe,pLY PG,DLY tra,oLY tre,pLY

& 7-4. JRIE KB SHEIRIT A
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7.4.4 B[k R E R AL FE (VSET/MODE) - TPS6286Axx Z FI/#1E

TPS6286Axx 7 51) g8 14 AT AR H5 25~ i S FH 1) e SR T B A ml i =% 4 o b P ] e it FR T o DR — N SR 7R 5]
A8 2 AN 52 o FE e THURD ] R HE R AR T, SRR TR AL T AR AR P A TR R A o B

FEJE HIEIR (tpeiay) $9I1E] , i P #E R2D ( FLBH Ry ) $edasiE k2] VSET/MODE 5| I 41 HL BHL 25 oK 1 &
PAFECE . £ 7240 T IR, XFESBIRERKS (EA) M IEWK AR BN VFB HJE ( $175E N 0.6V ) B¢
T i % R

R 7-2. HEEFER
VSET/MODE 5| ff1_E [ B PH2% séEE?J? )/%&U , 1% F&E , 200ppm/°C 5 S AT 4

249k Q BT T ALY (I FB 51 R B 8 )
205k @ 1.60V
162k Q 1.50V
133kQ 1.35V
105k Q 1.20V
86.6k Q TR
68.1kQ 1.00V
56.2k Q 0.90V
44.2kQ 0.85V
36.5k Q 0.80V
28.7kQ 0.70v
23.7k @ 0.60V
18.7k Q 0.50V
15.4k Q 0.45v
12.1kQ 0.40V

10k Q BUZ AR HT A (Gl FB S B H A A )

R2D e as EAT — A [ia) 1 1S F BEL 25 It 1 R VAT D P P AT, DA B — AN AT sz [l i I H P 5 SR 9 8 ADC . AR R
o, WEMT S M R2D BTG, Ok P R DARE G rIRL I A A L R AR . B ORAE R2D Fe i diIE] % 5]
) GND RZAR IR 42/ T 20nA HHLZ/NT 30pF. SN EARIE. A REZHHAER | H3H
LRGN IR T H P £ 47 e B s 19 00 5 1A B A

U SR AR 1 1 s R AR, U FB Sl I AU E Bk R i . 1B SR 8 7-5,

RN A (tstarup) 25 . FTBLEFEAF MIZ T8, 24 VSET/MODE #% & Yy 1 P, #44F4L T3] PWM £
X BN, VSET/MODE HiFH 20K 51 JHr 2 A~ JF HAsfHE A s N ig 47

£
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Vlg Y'Y Y vout
VIN SwW
2.4V to 5.5V J_CIN JEOUT O
EN ouT
GND GND
VSET/MODE
FB
g R3
S
(optignsasl) PG —O
GND
< GND GND
GND

7-5. TPS6286Axx BLEIN H ( H it BEE )

7.5 iz
7.5.1 BirE&OWY

12C 21 Philips Semiconductor ( Bl s NXP Semiconductor ) JF & FIM #1740 . Sk i 2k (SDA) Fli 4k
2% (SCL) LA Jz ERigE iy k. a2k 254 i5F , SDA 1 SCL £k #ihi s . i 5 12C A ss kil it IF
J% 11O 5. SDA Fl SCL %3] 1°C MLk, ##)#% SiF (B LM H 2S5 5 A es ) BHlak. 56
MDA SCL 17 SRtk . 4% 2858 27 AR R /R BR AL S T A6 A L R 8 25 AF o A A5 SRAEIS I 2 284
R i) e A R AR ACORT B IR R
WAAE N B A7 14T | SCFE 1PC B2 E 5 SU DU Bl £ A2 20« Rt (100kbps). PR (400kbps).
P+ 1 (1Mbps) Fl AR a0 (3.4Mbps). 1%3% 136N T HLJE B TE 10 R TG VE | 8K 2 200 BE#5 RE 6 AR 41 Ik B 2
FESRMFENFE. HEHNBERRE 1.8V UL, 78N AR SRR,
P A AN PO A S B R A P B AR A 5 BRI, RSO R X PR AR FIS B, sl i 5
F/S BaANA] | AT##R A HS ik,
TI ZAE SDA Fl SCL b s EWIgh FHUG | 12C &8I 287E 12C B4k BRH—/ME IR &4, DB 12C 5155
o
7.5.2 prcE=(. PRI g B
s il Al Ik P AR B A AT R R B B AR . 3 B AR 2 SCL N Fa PR /E SDA 28 FRAE M s BRI 4 |
7-6 fioR. A5 12C 3R M2 a0 2000 i 3h 26 A%
S

|

|

]
|
|
|
- |
CLK | | \ / \ / | |
1_S _1 VP
START Condition STOP Condition

B 7-6. Ja Sk IR KA

Pl 23BH P2 A4 SCL fikah , JH7E SDA 28 FRki% 7 A bbb UL HU S A7 he (RIW). 7T Hed i | 45 i 2 i
REIEA R AR ST 2R SDA ZRAE R B bk b O BEA i P I R FRARSE (TSI 7-7 ) o A S AR IR
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T4 28 R E AL, JERE L A E s AT . A B DL ECHRE ¥ H AR 88 A4 2ilid £E 58 Ju A~ SCL A

JIRREA i P R SDA 2k simiil (1%

A A B -

DATA /

SR 7-8) o EAINBNZEAR , 6] S ERE O @S Hix

I I
! Data line I Change !
| stable; I of data |
| data valid | allowed |

B 7-7. BATEDO LKA

PP E 20 SCL AW, ME R H AR R IEEE (RIW 24 0 ) SO H AR 8 -l C8dE (RIW AR 1) «
FEAT—FEOL T |, BRI AT B A R IE SR AOR AR . BRIk | WA RA5 5 mT el 3R H bR A, BOAREGR T8

RS 9 A MR P IS 8 M EEEALAT 1 DNERIAL , WARYE F EEARAE.

N TG SRR AR |, 4 IE A SCL ZkAb T v v T IR G SDA £ M ey B B ARK 7™ 2R 5 1R 2% F
(ESHE 7-6 ) o IEEEBRBURZINZ 15 TR B ARSI Z RIS 55 . BT 5 12C A FI a8 1 #s 0R
T RS CENCENE LGRS | T AR BRI 2k ORI, RS R Bl ok | B R ULIC ik .

FARMATT PR B H )25 77 s ik 5 HOEoE 25 S B0 ) 0x00.

—————

|
Data Output by |
Transmitter :

[ XX

X

/

Not Acknowledge ———
{

Data Output
by Receiver

Q
J)J

SCL from 1 2
Controller (.
J)

Condition

& 7-8. 12C H&k ERIFEIA

Acknowledge —\7_/

T

Clock pulse for
acknowledgment
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Recognize START or Recognize STOP or
REPEATED START REPEATED START
Condition Condition

_L Generate ACKNOWLEDGE
. Signal _¥_
| [ | .l I p [
‘ p—

son TN/ XX .
| | | MSB Acknowledgement sr |
| | } I Signal From Slave | |
| Add |
| } }‘7 ress 4”' | I
| |
L - o
| ‘ |

I | |

SCL|S}\ [\ 2\ __ /7 s\ /o 1 2 3.8\_Jo |Srl
| ar [ ‘ | | ACK ACK [ |
| sr | | P |
!__ i Clock Line Held Low While !__ i

Interrupts are Serviced

START or P STOP or

Repeated START Repeated START

Condition Condition

&l 7-9. BN

7.5.3 HS E{HiX

BRI AER— MR, R —ANE R T, s HS 523485 00001XXX. iZ%A&Hi L F/S #H
BT | R AL 400kbps. AT 2 EAS R AN HS 458 38 AR08S | (H T A 2 fFER 0 IR Bi% HS #2848 HD
FEUI e 5 15 B DL FFE 3.4Mbps 1817 .

WRIG , BHIRS AR EE a0 ( EE RN SR EAHERNFE ) « EXNERENENZLEZ)E ,
W5 FIS B —3 , BRIERVF ik 3.4Mbps WAEHIEE . 152 1 F 145 HS B IE) 4 H bR e 1F (0 irg i &
PASEHF FIS Wi, A2l 8 2 JE S 4 R i AR B 2R Ab T HS #EaC , ASJffi A28 b 4% A«

i AT R B L R 2 A S o R S B B 2 S 8zt 0x00.

7.5.4 12C EF /75

G FEE-DEEIEME. DA 12C Bistiht. —ANFAE SO T R CE B s . E
WRIFGA T )5, S 7E B AN I ko 1 5 HE 7 T PR SDA 2R 5 AR L TR BTN . — AN R 12C
Hohik 7 e 2t . 1ZASEAE LSB 7 2 5 W NAR 5 R BRI BT F 8T .

| 1 jfe——7 —» 1 | 1 |&—8 —» 1 |&—— 8 — 1 | 1 |

S Device Address R/W A Register Address A Data AA P
|
“0” Write
[ From Controller to Target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
[] From Target to Controller S = START condition

Sr = REPEATED START condition
P = STOP condition

7-10. FRdE. PREMPRE+ BEATH “BAN” HEths

|l 1 fe—7 — 1 | 1 jle——8 — 1 | 1 je——7 —> 1 | 1 je—— 8 — 1 | 1 |
| S | Device Address R/W | A | Register Address A | Sr | Device Address R/W | A | Data | A | P |
| |
“0” Write “1” Read
[ From Controller to Target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
[ From Target to Controller S = START condition

Sr = REPEATED START condition
P = STOP condition

B 7-11. b, SRR HOE+ TR BB Him ekt
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F/S Mode J HS Mode J F/S Mode
1 8 [ 1 T 1 7 [ 1 ] 1] 8 [ 1] 8 [ 1| T
| S | HS-Controller Code A | sr | Target Address RIW | A | Register Address | A | Data | AIA | P |

D From Controller to Target

D From Target to Controller

7.5.5 I2C #F/F#E
12C ZrAEas i@t LN R E AL

}47 n x bytes + Acknowledge 4*7 HS Mode continues

| Sr | Target Address
A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
S = START condition
Sr = REPEATED START condition
P = STOP condition

B 7-12. HS #30F KSR AR =R

o CEEINHBERIZE 1.8V (MAUE ) BUF

* EN _Efm P S e e

+ B # CONTROL #f7#: ] Reset fii. 4 Reset W& A 1 I , iy Arfras IR ANERIME |, IR BITHUR38T )
JAE e 1E tpetay ZJF , ATELFRION 12C F5 47 SR BEAT A -

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS6286A06 TPS6286B10
English Data Sheet: SLUSFG2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps6286a06?qgpn=tps6286a06
https://www.ti.com.cn/product/cn/tps6286b10?qgpn=tps6286b10
https://www.ti.com.cn/cn/lit/pdf/ZHCSTJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTJ4A&partnum=TPS6286A06
https://www.ti.com.cn/product/cn/tps6286a06?qgpn=tps6286a06
https://www.ti.com.cn/product/cn/tps6286b10?qgpn=tps6286b10
https://www.ti.com/lit/pdf/SLUSFG2

TPS6286A06, TPS6286B10
ZHCSTJ4A - SEPTEMBER 2024 - REVISED NOVEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8 A AE A Bt
x 8-1. F ramht
BRI (753 ) TR H T BRIME (7553 ) . B
0x01 Vout # e 0x64 B H bafi A E
0x03 CONTROL #f7#% Ox6F B HANEL E AL
0x05 STATUS %17 %% 0x00 R ERE RS
8.1 HirtlbkF5
7 6 5 4 2 1 0
1 X X X X X RW
HAs k=15 (0x42h) =& 153 sh 2t 2 Ja Iz i s 28 AR 28 — 1.
8.2 T fE s bk s
6 5 4 2 1 0
0 0 0 D2 D1 DO
DRI v 111 R S 83 ol B 3 1 o 0 i B 2 F R S W SR 28 1 T R e 3211
8.3 Vout & F8s
R 8-2. Vout F728 LA
FFFEss ikt 0x01 EEUS A
£z B (75 ) A EE (AU )
0x00 400mV
0x01 405mV
- Vo1 SET 0x64 900mV
OxFE 1670mV
OxFF 1675mV
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8.4 CONTROL 175
% 8-3. CONTROL 27722 i B§
HAESL R 0x03 HEUS A
BB KA E | P
7 Fhr RIW 0 1 - BT 24 38 S B BRI
6 TERH R AS LI B i FPWM Bt | RIW 1 0 - 7E4fH FBLFE A (kBN AR 4 AR 2R s
1 - 7250 FBE AR (L 36 220 A0 T FPWM
5 PR A0 RIW 1 0 - BEFIE, BT 2R RFEAE
1 - SN 0 AR T L0 | SIS tperay ML
4 U FPWM 5 RIW 0 0 - FER ORI 28 0 A Bt
1 - (EB SRS 0E S B ) PWM Bz,
3 R B RIW 1 0 - AE P HH e .
1- P
2 J& H HICCUP R/W 1 0- %M HICCUP. J& HEIERY.
1- 3 HICCUP. 25 8IfE (4.
01 | BRI RIW 11 00 - 20mV/us ( 0.25ps/5K: )
01 - 10mV/us ( 0.5us/# K )
10 - 5mV/us ( 1us/K )
11 - 1mV/us ( 5us/BK , BRAE )
8.5 STATUS FE8
%% 8-4. STATUS 2258 Ui H
FEEEMAE 0x05 Hixn()
BB KA BN | B
75 |{RE
4 A R 0 1: 45 & T 130°C.
3 W R 0 1 23—k HICCUP IR&.
2 It
1 s
0 UVLO R 0 1 BRI T UVLO I ( FIEVS ) -

(1) P f e By

, BRI EAI B STATUS W fEds. R)5 , STATUS FrfFas A ABOAE.
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9 B FH AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 MAIER
CUR #8340 7 AT I BETt , i o A S 2R 1 P A D92 26 R 5 )l 22 A N AN i Y Pl T B IO ) PR B T

9.2 MR

L1

VIN
470nH
2.4V to 5.5V VOUT
® VIN sSW 2228 .
C1 c2
2 x 10uF 2 x 22uF
EN ouT g 2
GND GND
VSET/MODE FB
3
CSs sSS
(optional) PG —O
<~ GND
GND
GND
GND
E 9-1. LA F L% - TPS6286A06
L1
VIN
470nH
2.4V to 5.5V VOUT
. VIN SwW 000 .
2> 10uF 4 x 22uF
EN ouT g n
GND GND
VSET/MODE FB

CSS SS —0
(optional) PG

GND

GND
GND

A 9-2. #LRIN F % - TPS6286A10
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L1
VIN
470nH VOUT
2.4V to 5.5V VIN sw YN PY
T- T
2 x 10uF 4 x 22uF
EN ouT
GND GND
sc.L——O
rc
sbA——O
SS O
CSs PG
(optional)
GND
GND

GND

K 9-3. #LRIN F HE % - TPS6286B10

9.2.1 &/ ER
AT R 9-1 TS EUE NS EL
% 91. %t
BiHE%K FIE
EPNGENE 2.4V & 55V
S s 1.2v
PN MV 10A
£ 9-2 FIH T o E R oo .
£ 9-2. THFIE
=g BB iR ()
C1 LSS | g%, 10uF , 10V, +/-10% , X7R , 0805 , GCM21BR71A106KE22L MURATA
C2 S |, Bg& |, 22uF , 10V, +/-20% , X7R , 0805 , GRM21BZ71A226ME15L MURATA
L1 A70nH Bl gy, 15.7A, 3.7mQ , XGL5020-471MEC Coilcraft
Ccss ik B
R1 100k Q |, A zUHLFHAS |, 1/16W , 1% , ]~} 0402 Std
R2 100k Q |, Fr=CHafHSS |, 1/16W |, 1% , K~ 0402 Std

(1) BB 2= 270 i,
9.2.2 IEQ R W FE

9.2.2.1 f#F WEBENCH® T Ef@EH#it TR

Ailikdb | 4§ TPS6286A10. TPS6286A08 i1 TPS6286A06 #4114 31 B WEBENCH® Power Designer £l & &
HE T &

mahtbat | fEH TPS6286B10 il TPS6286B08 #314- It Bl WEBENCH Power Designer fill 7 5 fill 11177 %

1. ERBANENEIE (VN B EE (Vout) Ml IR (lout) Z3K.

2. fERMmARERSE , AZRITRRESE, R, 5 AR EARA

3. KRR SRS (T Hoth vl 4T (i o 5 Rtk AT LU .
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WEBENCH Power Designer #&fit 1 & il JRERE |, F-2 51 1 i A #& AT/ S s ol RS 5 o
EZHNEIT |, ATHAT DU R #4E -

o BITHAME , WS E B UK SR

o BATAMERETTE | TR R A e

o B e ) AAG R 7 2 LR B CAD AT H

«  ITEN PDF A& 8RR E 5 R =

% WEBENCH T HEMEZER |, &V www.ti.com/WEBENCH.,
9.2.2.2 HEMHHBEE
7 VSET/MODE 5| it & 4 ey P B H P S DL T, nl AR 4 7 FE 2 4 4R A0 e BH 20 2% 10 B ] 4 o H

R1=R2X<V£F%T—1)=R2X(%—l) (4)
RRFEIR B (FB) W48 50 2 e 520, 10K R2 WE A 100k Q SUEE/IME | DU 43 FE 2% B LR 2 /00 BpA. i 27
i) EL I P o H IR 7 L g Y B v B I BRI/ th i, FBFBHEHEBRAR | e dhiksr | (A 53k
HHAIC.
T PR H i AN, K FB S E B R il . A2 R1 A R2, BN Voyr ilid VSET/MODE 51 i L/
BRI E . AR 7-2 (1512 ok g i A PR
9.2.2.3 W HIBA BT
PR R R ) P A AR SR R A — MBI RS . LI AR | % 9-3 1 R 9-4 At T & & K2 BN A 1Al e
SRS A LA A AL A o T 1 B T SR AR L2 A L 0 AN SE B0 S M E B A R e e . AR AR Y
JSE PR A S 2 A

% 9-3. TPS6286A06 il HARMHEBRRAAER

8 L [uH]® #7 Cout I
h
: 2x 22 5, 47 3x22 150
0.47 +(1) +@) +

(1) Bk LC LA RbRER , HE5 HF KE HON Al
(2)  Biikaf S A AR . A RO T 20% 1 -30% 2.
(3)  BHI&H A E AR, 4200 E AT 30uF % 200uF Z .
(4) AT Vour<1.8V it , BICKIL LC 44
% 9-4. TPS6286A08. TPS6286A10. TPS6286B08 ! TPS6286B10 %iyth (RS A /R BHER

PR L [MH]@)

¥3# Cour [MF]®

4 x 22 5 2 x 47

3x47

150

0.47

+(1)

+

(1) St LCABRAIRHEAE , #HE7FH T RZHNH]
(2) Tiilef USRS AZM RS, ARAREN T 20% F1-30% Z 1.
() WltoA AR ENRE R IEFH. AHRENT 55uF % 200pF ZJd.

9.2.2.4 HRAS LR
HRGESIET) F E S BRI |, RS ER. AT HHESSAEREM TR HRISHR |, 74t
TU AR,

Aalg,
I, max = lour,Max + & (5)
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1 = Your
VIN
Al = Vour| —Tx7g, (6)
o

* loutmax 75 K% H HLIR
o Al FRHRHERSUK

o fow B RIIE

o LAY

T BON R EREFE— N RALE I max 75 20% 2 30% HIMIHAIRIRT . BRAh , FECLFEGE 1 RURER IR | s 2%
H AR . 3 9-5 FI T HEFF ¥ HUE A

R 9-5. HEF RBRERIIR

BBWHI | RREEE Al | gy aogemm | EOEE [mO] BHDS
0.47 15.7 548 x 528 x 2 3.7 Coilcraft , XGL5020-471ME
0.47 171 43%x43x3 3.9 Wuerth Elektronik , 744393240047
0.47 134 4x4x2 4.2 Coilcraft , XGL4020-471ME
0.47 12.7 41%x41%x2 7 Wauerth Elektronik , 744383560047HT
(1) EZRFE=Z77 %5 E .

9.2.2.5 HAMER

B\ A A e R A AR pTRE SU , ABTSeBAR s AT T BUE AR ESR 2 2 M % s A a4 LASEHIL HH Ca e
B, IS HRETE VIN A1 GND Z AR AT RS X 2 5| AL 8 . T REZ BN |, 10 F 450 i
AT B, EEBOR, M BRSUE N .

e U 10 2 Fe V(R A (R SR RO R P (ESR) AU M B th LA 2 XSS A R SR SR LA HH WL S 80, #fE
FEAE o 9 7 AR PR FFA A ELAEL 7 T B AR AU I Ao P 2 U AR AR AR FE , T U X7R B0 X5R LA i
Fawo EANHIT 6A B4 IR NS AT, @R SR e BB 30 u F AR Fi . EAVEEE 10A [t FL i
FIZATH, @I A By 55 u F AR A . A SHIE T 200uF 2 FRAREL A I P Bk AR e

VBB AR RIE T AL A B B RS A .
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9.2.3 W HIZE
ViN = 5.0V, Vour = 1.2V, Tp = 25°C , BOM = % 9-2 ( BRIER AU ) « L E/R FPWM 50 | B2 SR

PFM.
g Bl 2
oy g
c c
ko K}
o ]
E 55 Vour = 0.4V E
—— Vour = 0.6V Vour = 0.4V
50 — Vour=09V 50 — Vour=06V
45 Vour = 1.2V 45 Vour = 0.9V
40 — Vour=18v 40 _ yourZ 12y
35 — Vs 3 varIay
30 30
1m 10m 100m 1 6 10 1m 10m 100m 1 6 10
Output Current (A) Output Current (A)
Vin = 5V Ta=25°C PEM #1 FPWM Viy = 3.3V Ta=25C PFM Al FPWM
3 N 5 v
B 9-4. R Gt R MK R B 9-5. B St R MK R
100 100
95| 95|
90 | 90 ; =
85 F 85} -
80 | 80}
§ Bl==rrmirr s 75
< 70f < 70
2 65 2 65
ko K}
é 60 § 60
WS e WS Vour = 0.4V
50 — Vour=09V 50 — Vour=06V
45 Vour = 1.2V 45 Vour = 0.9V
40 — Vour=18v 40 _ your= 12y
35 — Vs 3 varIay
30 30
1m 10m 100m 1 6 10 1m 10m 100m 1 6 10
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PACKAGING INFORMATION

Samples

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)
TPS6286A06VBMR ACTIVE VQFN-HR VBM 13 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 A06
TPS6286B101VBMR ACTIVE VQFN-HR VBM 13 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 B101 -

@ 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.

® | ead 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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i3 TEXAS PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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
[ .4 |
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)
TPS6286A06VBMR VQFN- VBM 13 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
HR
TPS6286B101VBMR VQFN- VBM 13 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
HR
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www.ti.com 11-Feb-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS6286A06VBMR VQFN-HR VBM 13 3000 210.0 185.0 35.0
TPS6286B101VBMR VQFN-HR VBM 13 3000 210.0 185.0 35.0
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VBMOO13A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM

2x[1]

P9

e B

07 (0.4)

0.5

:

PIN 1
IDENTIFICATION

— 0.25£0.05

0.1) TYP

4230093/D 08/2024

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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www.ti.com




EXAMPLE BOARD LAYOUT

VBMOO13A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
PKG
¢ — (0.5)
12 10
|
! L (09)
6X (0.7)
i (1.8)
+ | ‘
12x (025 1 | ) rkf>T(am(r%]9
ﬁ ‘ ‘ (0.25) ‘ PKG
‘ ‘
—F e e
8X(05) {
Pumt
8X (45° X 0.1) (1.35)
(RO.05) TYP
3X (0.9) -
4 6 \\\kaEESOLDERMASK
DETAIL
(1.9)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
005MAXW-< oosmmalr
ALL AROUND ALL AROUND
METAL UNDER
METAL EDGE | ; SOLDERMASK
L Ji/' |
EXPOSED METAL T\ SOLDER MASK EXPOSED—|| || ~—SOLDER MASK
OPENING METAL | ! OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

SOLDER MASK DETAILS

4230093/D 08/2024

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
VBMOO13A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

— (0.5)
12 10
|
| L (09
6X (0.7) i
‘ (1.8)
i 1 |
12X (o 25) 1 ‘ Q. 4)
(0.25)
— m ﬁ}f FP} :
8X (0.5)
7
8X (457 X 0. 1) (1.35)
(R0.05) TYP
(1.9)

SOLDER PASTE EXAMPLE
BASED ON 0.1 MM THICK STENCIL
SCALE: 20X

4230093/D 08/2024

NOTES: (continued)

4. 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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