Vin 19~10.8V

Vout = 5V

OCP = 22.44A
Switching Frequency

370KHz

19~10.8V
Iin=4.33A~7.63A
Irms=6.16A~6.98A

BAT_SYS
PLI1
BAT SYS . TPS51220 VIN . A .
L 1UH
L_2P_3D7_4D45X4D06_H2D
4mOhm/12A
PCE4
£1_1oouF PC219 PC218 PC221 PC220 PC284
"1-20% 10uF 10u 10u 10u
Solid TANT CAP | +/-10% +-10% +-10% +-10% +-10% LDO_5V_2
25V X5R ry X8R 1y SR X8Ry X7R I =
25V 7 25V 25V 25V ¥ sov
H z z z ’
PQ21
ol  PKeAsBA
2n 1rce
MosFet : I NO4 2 2 =
! hON L 1032F2 ) }“ C0805H1_352 i
Fsw:370KHz B 13 (need ! L o g
HPPC1004-2R2M-Q8 - S
5v/14A INDUCTANCE : 2.2uH a3
DCR :4.9m ohm MAX
PSYSB Isat :20A P5VSB_HG
Ide . . P5VSB BST R P5VSB_BST
Dimension : 11.3%10.2 2o WiTTo
L1 ;ﬁze;apﬁm R0603H0_552 = N
. ) P5VSB_PHASE _ b R L N IR E
X7R PU18 - =
2.20H 204 C0402HO "
L2 50h t1bsxiooz o s50v 2 £ § 2 2z g ¢ s
T3 swiog z E © z g swe =2
- - PSVSB LG 30 e = e 27
PCES PC65 PC64 PTP4 PTP3 rovay b DRVLY DRVL2 =
20uF 22uF 22uF 7 18
H-20% +-20% +1-20% N lpsvss cor n B oSV | 6SP! csp2 X
< > 5VSB_CSP_| 17
OAP_TYPE X5R X5R cone
CPS_2P_6D35_7D3X4D3_H3D 63V 63V 0 TPS51220ARTVR VReGs |22
C0603H1Z | C0B03H1Z PR192 0660 2 | eon
T2.tkohm QFNS_G21P_D5 5X6 HDIS A gypp 4 |6
R0402H0_37Z RO402H0_4Z SKIPSEL2 *
J||-eaiee P5VSB_RF -
270kon V5 1% 20
PSVSB EN 4 pa2 .
= = 0,167 EN1 e |2
o P5VSB_PG
6.98Kohm | 5
+-1% TeT PGOODI .
RO402H0_4Z oz £ . 2 8 % g
28 35 zz § z g &
s> 2 &8F 83 £ 38 =
El 5 o = o | | |
Cout (min) LDQ 5V 2 3 S I I I -
Output 4.53a pR1SY PVREG3 S o
Output ESR:10m il Dummy ' =
Output ripple voltage: 45.3mV 100kohm PR199 8
[T o &
2 g
@ H
2 2|
P5YSB ;
=
g
PR191 E PR1963
100kohm & f14.3Kohm
A% & +-1%
0402H0_37Z
L
PC289
35,47 P5VSB_PG e
+-5%
Vout=V£b* ((1+ (Rfbl/Rfb2)) Rfb2 PR200! NPO
=1*((1+(121k/30k))= 5.03V 3 50V

BAT_SYS PR195

+I1%
R0402H0_377]
b

T00kohm

PC290

47nF

+10%

X7R

50V
C0402H0_557]
D!

50402H0_

552

PVREG3

PC286

<Tolerance>
X5R

3.3v/0.5A
for EC uesd.
PU20
TLV1117LV33DCYR
LDO_5V_2 L.223:123H] )
Output
LDO_5V_23 -
Iput 2 TAB P3VPA R
& ouputz
PC312 -
1uF PC313
<Tolerance> 1uF
X5R <Tolerance>
16V X5R
C0402H0_55Z 6V
C0402H0_552
P3VPA
P3VPA R PR241 T
Gohm 5%
R0402H0_37Z
P3VSB P3VPA

T Dummy T
PR242

Oohm 5%
R0402H0_37Z
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Iin:1.53A

P5VSB

MURATA
BLM18KG260TN1D
DCR=7mOHM

Rated current=6A

PL20 Irms:0.93A
12 . __ P3VSB_VIN
260hm 6A
FBOB03H0_75Z
PC132
22uF PC133

P3VSB
<]

PR97
100kohm

+-1%
R0402H0_372

>> P3VSB_PG 43 Fsw:1.5MHz
+1-20% 0AuF Y 3.3v/1.973A
X5R +-10% .
6.3V xR 2 VINA PG MAGLAYERS
cosoariz | sov S VIN2 SPS-ZD20-1ROM-302-EH
— — é PL22 DCR=27mOHM (max)
. : - - P3VSB_EN.R 8 2 P3VSB SW === Idc=4.5 , Isat=7
34,47 PSVSB PG D> ——FEZa o0 572 EN swi (5 t . ; +—OP3VSB
sed confirm & swa 1uH 4.5A PR108 PC142
PC137 1Y L_2P_3D7_4D45X4D06_H2D < 45.3Kohm -~ 100pF
0AuF 9 +1% +/5% PC136 PC141
+-10% 2 —o rp | 7 PovSB_FB R0402H0 4F NPO 220F 220F
X7R g Nt 22 2 0.6V . +-20% +-20%
—sov & ne2 8 & poaoario 552 X5R X5R
- 3 ummy
ol PUT PR104 6.3V 6.3V
= TLV62585RWTR 10kohm C0603H1Z | C0603H1Z
VQFN_12P_D5_2X2_H1D +1% = Dummy
R0402H0_37Z
Vout=V£b* ( (1+ (Rfb1/R£b2))
=0.6%((1+(45.3k/10k))= 3.3V )
== Cout min=1uF
NIKO-SEM (N-mosfet)
PKSC8EA NIKO-SEM (N-mosfet)
Vds:30V / Vgs:+/- 20V / Id:82A PKSC8EA
RDS (on) =2.4 mohm (Vgs:10V), Vds:30V / Vgs:+/- 20V / Id:82A
3.6 mohm(Vgs:4.5V) RDS (on)=2.4 mohm(Vgs:10V),
PDFN 5%6*1 3.6 mohm(Vgs:4.5V)
PDEN 5*6*1 3.3V/1.828A
PQ3
Df S st i 5.0V/5.7A oo
P5VSB 5 OPVCC5 o )
L ﬁ PC319 9 P3VSB JE%TZ OPVCC3
— |G 10UF 63V T 3 PC308
G +20% 1o — |G 10UF 6.3V
PK5CBEA X5R Q G = +-20%
PDFN_5P_1D27_6D125X5D1_H1D2 = PK5CBEA X5R
2 PDFN_5P_1D27_6D125X5D1_H1D2 C0402_2P_D8636_1XD5_HD5
= g
8
PR223 , , » 100kohm a!
1% R0402H0_37Z N PR237 PR214 , ,  100kohm
PC317 & 3300hm % R0402H0_372
220nF & +5%
+/-10% © RO603H0_55Z - PC309 PR212
PQ27 X7R = 220nF 3300hm
NX7002AK 25V Q25 +/-10% +5%
BAT_SYS o© 5290 G\ ISOT-23-GSDH1_[12C0603H0_9Z INX7002AK | X7R R0603H0_552
E T00kohm V3719 = BAT SYS o R215 G\ N 25V
R0402H0_37Z P = 100kohm +-19 < C0603H0_9Z
R0402H0_37Z o E
a
= Q
° 3
| PQ30 e
INX7002AK PQ24
G\ ISOT-23-GSDH1_1Z NX7002AK
a G ISOT-23-GSDH1_1Z
( NX7002AK @ PQ22 I
R402H0 377 G T-23-GSDH1_1Z NX7002AK
8,20,35,41,43,44,46 PM_SLP_S3 N J) e ’ soreees = PR209 , \ » R0402H0 377 G ‘ RoT et 12
- 13,24,28,29,35,41,43,44,46 PM_SLP_S3_N ) Tokohm VWV 4/ 1% ! r - =
PC320 1 ? l PC307 1 I
01uF ouE B
+-10% 2 +-10% 2
xR g X1 8
s g sV 3
= = — ® .
- - FOXCOMNMN Ennoconn Corporation
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Fsw:800KHz (Mode=float)

Tss:2.09ms (SLEW=22n)
OCP=Typl2A (Fix) ,Vtrip=5V
TPS51362RVER PC24 0.95V/3.1A
QFNS_28-1P_D4_4D5X3D5_H1D RO603H0_55Z  1000P/50/NP0_4
R14
X p.2ohm V1%
15 PVCCIO
VNA 2 2 B -
PL27 16 z z o RO0B03HO_55Z
1 ) PVCCIO_VIN 17 | VINB Q PR3 C0402H0_552
260hm GA VING asT |EE2s A PGy XTR B0V frcco s .
FB0603HO_75Z PC28 1 N 6 2.20hm ' I TEOTH4/-10% ¢
100F 8 19 SWAT
0% o i 25 GND. sws | 0.68uH08.5A
XsR & & { GPAD SWe g PC22 poat pott Foto poz
8 8 g WD 220F 2uF
wog 3 JLao% ,/ 20@ ,/ 20@ 20% ,/ 20@ ,/ 20%
+-5 B
my 0402 8P fornet [20 | v £
Dummy 18 c? P CJE;JSH‘[ CCIECISH\[ uCIECISH\[ CDCDBH\Z VDEGSH\[ CGEOSH\[
P5VSB O l 1 R0402 SHORT sffiC vens 2 PVGCIOO_VSNS = = = = = Dummy = Dummy
P17
2.20F +-20% 2v PvcCCIO
6.3V 1 C0402HD 557 PVCCIO_VREF 26 o
1402H0_55: X IF41-10% K7R 50V VREF 23 PVCCIO_GSNS
PR6 , , 1 B0402H0 47, pvcoio REFN_ a5 | GSNs oo
54.9Kohm” V+/-1% To0otm
PR2
2V+49.9/(49.9+54.9)=0.9522V 49.9kohm  +/-1% HokoHo a7z PRY RO402HO 377
RO0402H0_4Z Oohm VY4l 5% > VCCIO_SENSER 15
. = PR8 R0402H0 37Z
: Gohm 5% >> VSSIOSENSER 15
: PRS : 28
41 :PVCCSTG_PG oo YWE T EN
RO402H0_4Z : L PRa
: PC2 1000hm
o PVCCIO_LP# Hoken
EE n nf i L 21 ey pGOOD |- PVCCIO_PG 29 L R0402H0 372 i
oo 5 @1 wooom<
coaoz»m 552 SLEW EEEEr
o o 2] eene 22888
A ool
____________________ X7R
SyPMSLP S0 L pRtsa , , Rodoeto 372 '
13,24 PM 5'-1’ soL > Oohm V5% CO402HO_S5Z
Dummy =
MURATA
. BLM18KG260TN1D P3VSB
Iin:0.6A DCR=7mOHM 3VS!
PsvsB Rated current=6A
PLS . PR19
1 2 Irms:1.03A PVCCPRIM_CORE_VIN 100kohm
260hm BA +-1%
FB0603HO_75Z R0402H0_37Z
| MAGLAYERS_SPS-Z530-204_DS
pCa7 PCGB PC3s > PVCCPRIM_CORE_ PG~ 41 INDUCTANCE = 108 ]
ff“zz/ _,20,/ Otu N DCR=9mOHM Typ. / 10mOHM Max. Fsw:1.5MHz
¢ N il 1 9 IRMS@DELTA 40C=11A 1.0v/2.57a
v X7R I 0] VINT PG ISAT@E25C=22A /
Sounarnz Conoaniz og VN PLA
= = Dummy \/CCE\M CORESE PVCGPRIM_CORE_SW L _2P_5D54_6D86X6D47_H3D
43 PV1P8SB_PG IR S en swi 5 Oaas . : PVCCPRIM_CORE
sw TuH 11A PRI6 PC29
N 6.8kohm H)OpF
8 +-1%
%‘ 58 o rel” PVCCPRIM_CORE_FB R0402H0_37} NPO PC41 PC40
3 5 0.6V 20F 220F
g X6 No155 & Soicero sz +/-20% +-20%
3 K NC2aa < Dummy R X5R
ol PU3 PR15 v
= TLV62585RWTR 10kohm C0603H1Z
VGFN_12P_D5_2X2_H1D +1% =
R0402H0_37Z
Vout=Vib*((1+(R1/R2))
Vout=0.6*((1+(6.8K/10K))=1.008V Cout min=22.5uF

Ripple current=0.53A
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Iin=0.89A

PL28 PV1POA_VIN
1 2 . Icin(rmg)=1.52A . .
o—1 rm
PSVSE 260hm 6A
FB0B603H0_752 e MAGLAYERS_SPS-Zs30-204_DS
PC4g PG197 PC194 = ! INDUCTANCE = 1UH
220F 220F 0.1uF 9] 5] -
e i O Us 3 3 DCR=9mOHM Typ. / 10mOHM Max.
X5R X5R X7R TPS54618RTER < < IRMS@DELTA 40C=11A 1.0V/3.8A
6.3V 6.3V 50V s s ISAT@25C=22A . .
C0603H1Z CO0603H1Z C0402H0_55Z T RO0603H0_55Z g C0402H0_55Z
= = Dummy = 16 135 PR27 & Pcas , X7R 50V PV1POSB
1| VINT BOOT Tohm VA% OAUF T +10% L7 o
2| VIN2 L 2P_5D54_6D86X6D47_H3D
VIN3 10 PV1POA_SW A
PR26 4 A
. PV1POA_EN
40 PVCCPRIM_CORE_PG))————dvivin 154 en pra |12 :Zi:m 1uH 11A
H 0402 SP for net Vfb: 0.799V +I-5%
N PV1POA_RT 2
81 rricik VSNS ROB03H0_55Z ;_Eé:mm
PV1POA_SNUB R1 1% PC45
PV1POA_SS 1 P PC44 RO402H0_4Z 220F =
PR23 pwrao 4 nF +/-20%
280kohm BEd3 +-10% X5R
+-1% = 2.20F PV1POA COMP 7 0582 P3VSB =X7R 63V 63V
R0402H0_4Z +/-10% COMP 2225 50V C0603H1Z C0603H1Z
[ | x7r a00< PVIPOA VSNS  C0402H0 557
= =50V PR176 oo
frequency=700k C0402H0_552 2.94Kohm = PR25 PR22
[55=0. 8nms +-1% 100kohm R2 < 10kohm =
i R0402H0_4Z +/-5% +-1%
BEis PV1POA_COMP_RC RO402H0_37Z RO402H0_37Z
15nF PCiss 1 Vout=Vib*((1+(R1/R2) L
shion 220, = Vout=0.799*((1+(2.55K/10K))=1V = Cout min=36.1uF
+1-10% N
16V X7R Ripple current=1.14A
C0402HO_552 50V >> PVIPOSB_PG 24,29
C0402H0_55Z
Iin=0.15A
PV1POSB Iin=0.06A
PV1POSB
T 1v/0.02A 1v/0.06A
10uF PVCCSTG PVCCST
+-20% PU4 PC50
X5R TPS22965DSGR Q 10uF Q
+-20% PUG
g'ge\sloaHo 9z PLe 1v/0.13a X5R TPS22965DSGR
K 1 8 T2
= e VNt vouT2 L2 1o PVCCPLL e
5. H Z
Ve vours 12 FBOBO3HO_752 _L_cososto_s. SEENS vours |8
VCCSTG_CT - 2 7
1,28,29,35,43,44,46 PM_SLP_S3_N)) 5 | ON Sl = greeeececccecacocncaens, VIN2 VouT1
PC39 : H
5 PC34 : 6 VCCST CT
Fe veias GND hos 10 13,2442 PM_SLP_S4_LD¥ ] on cr
P5VSB 9 +-10% =+ +-10% H : 4 5 PC53 PC54
GND1 o X5R : . 5 | VBIAS GND 4TnF 1uF
6.3V - 9 +10% L 10%
50v C0402H0_55Z GND1 X7R X5R
PRI7 C0402H0_55Z . 6.3V
0402 SP for power 50 C0402H0_55Z
Dummy P C0402H0_55Z
VCCSTG_BIAS = = 0402 SP for power
Dummy
PC32 —_ ) VCCST_BIAS =
O1oF Soft start = 1.97mS -
/10% PC49 -
X7R 01uF Soft start = 1.97mS
16V +/-10%
C0402H0_552 X7R
= 16V
C0402H0_557
PVCC3
P3VSB
Q PR153
10Kohm
PVCCSTG +/-5%
R0402H0_4Z
Q PR152
10Koh
PCIEE 19Konm > PVCCSTG PG 40
IR R0402H0_4Z
PQ17
PRI161 2N7002
10Kohm D9 ISOT23_3PGSD_1D9_2D9X2D3_H1D1
+-5% A sijoaw7F
R0402H0_47 o
< B PQ16
PC180 \¢ MMBT3904-7-F
0.1uF w| SOT-23-BECH1_1Z
= +-10% =
X7R
16V .
C0402H0 557 .
s FOXCOMNM  Ennoconn Corporation
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VAGLAYERS 2.5v/0.327a _
S e o Freq: 580k (£ix)
Ide=3 , Isat=5 SS B 1ms
PU2 PL2
o TPS51486RJER o - in= °
P5VSB VQFN 18P D5 3X3 HID 5 2.2uH OPVPP Cout min=luF
PL26 ) 3" | L.2P_3D7 4D45X4D06_H2D PC23
A 13 vee sv sw_vep |22 2 EVM=22uF / 2.5V/1A
FB0603HO_75Z VPP_SNS PP X5R %
12 1 2 g
PCI79 5 | PGtz ny | PCA 1y VPPSNS = g
= 100F P 100F T T oquF 8 14 2
+20% 2 | +-20% F el o PIN_VPP g‘ ET5EEES Do 1.2V@5.51A
XsR 2 | XsR 2 |y & R0603H0_557 . .
63V & | 63V & g 18 S PRi3 PC19,, C0402H0_55Z c: Freq. 600K (le)
© S B BsT 2.20nm V7% 0.1uF" +/-10% X7R 50V | PL3
I ss: l.6ms
. ow |A7__vooa sw o PVDDQ
m PVIN PTP11 0.68uH08.5A W PC25 T PC187 I PC188 ~ M
VDDQsNs |5 RDQSNS 1 2 | L 2P 4D075 5049X5D18 H3D N 220F T o 220F T
PC177 n | PC13 n | PC14 1w | PCI5 1y Q +20% T | +-20% T | +-20% T | +-20% 3 | +-20% 3
F0UF 2 ouF 2 = qouE 2 gqF i3 PVDDQ XsR S | XsR 2 | XsR S | XsR S | XsR S
e ? s [ [ et e o.guia B E |8 B S EIELT S cout min=29 d1ur
2 e 2 g VLDOIN y Summy - -
6av S [eav S | eav S | o S oo & vt 12 PVTT Ripple= 2.33A
10uF 2 N T T T T T T T T T
;/s-aoag vrrsns |4 sNS 1 ‘;‘ PDG (doc.561280)
=53y © 3 4*10uF 0402 + 3*22uF 0603
PVDDQ_PG & oao0n vither |8 VT REF g EVM
P3VSB PRISE A 1L0kohm PC8 22uF*5 / 1.2V /8A
1% R0402H0_37Z 0.220F
¢ PVDDQ_EN_R sy ¢
PR? 11 16 X7R
132441 PM_SLP.S4 L ok T SLP_S4 PGND_VPP =—%ov
R0402H0_4Z PGND 9 C0603H0_9Z
PVDDQ_PG _PR155 PYDDQ PG R 10 3
o v VTT_CNTL AGND
R0402H0_4Z
Fomm—mm—————y
1 PR157 04 | =
7 DDR_VTT_CTRL_R > 0 Bummy '
i —-
> fe
B B
A A
FOXconn' C ti
- gttt nnoconn Corporation
‘oxconn Technology Group
Ennoconn Corporation Hardware R&D DePt‘
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MURATA

onfir

Iin=0.26A

MURATA

BLM18KG260TN1D
P5VSB DCR=7mOHM

Rated current=6A

PL16  TIrms=0.41A
2

13,24,28,29,35,41,44,46  PM_SLP_S3_N ) 53‘8;

. __PVIP1_VIN
260hm 6A
FBO603H0_75Z
PC120 3 | PC123
10uF 21 == 0.1uF
+-20% T | +-10%
P5VSB X5R S | X7R PU11
63V & | 50V
C0402H0_557| 3
PR78 = = VIN
10kohm

+1-5%
R0402H0_37Z
Dummy
PM_SLP_S3 N R

+/-5% ‘ 5
R0402H0_372 EN
PC121
0.1uF

+/-10%

0040206 6
Dummy x PG

GND

4 PV1P1_PHASE

1.8v

MAGLAYERS SPS-ZF30-215-EH
INDUCTANCE = 2.2UH
DCR=35mOHM Max.
IRMSQ@DELTA 40C=5.5A
ISATQ25C=9A

PL17

Iin=0.42A BLM18KG260TN1D
psvss  DCR=7mOHM
Rated current=6A
PL19 Irms=0.48A
2 . __PVIPBSB_VIN
260hm 6A
FBOB03HO_75Z
MAGLAYERS SPS-ZF30-215-EH
ngFZB 3 g“?“‘? INDUCTANCE = 2.2UH
P5VSB 120% 2 | +-10% PUI2 DCR=35mOHM Max . Fsw:1.5MHz i

XsR 2 | x7R IRMS@EDELTA 40C=5.5A SS:Typ 0.9ms (fix)
63V S | 50V 3 ISAT@25C=9A

PR105 ©_| co4ozHo_s52 VIN 1.8v/1A

10kohm = = P2t PV1P8SB

+/-5%

RO402H0_37Z 4 PViP8SB PHASE

ooy PV1P8SB_EN o

PR106 R0402H0 4Z 1P8SB 5 2.2uH 5.5A
3 PavsB PG 00hm /5% EN L 2P_4D075_5D49X5D18_H3D)|

PC144

0.1uF R1 PC143

+/-10% viPBSH FB 220F N 220F N

c0402h6 6 1  FB PR100 , »  RO402H0 47 +/-20% T +/-20% T

Dummy PG e 200KkonnY YV +/-1% g XsR S

2 2 63V &
© PR103 © Dummy®
P3vsB TLV62569PDRLR 100kohm =
SOT_6P_D5_1D6X1D6_HD62> +/-1% TN=
PR107 R0402H0_37Z EC.)Ut lmln 1. 7ui 1 052
10koh =1.
kot = VFB* (1+R1/R2) ipple curren
0eH0 a7z = = 0.6 *(1+200K/100K)
40 PViPesB PG <K

Fsw:1.5MHz

SS:Typ 0.9ms (fix)
1.1v/1a

1 PVIPiFB

2.2uH 5.5A
L_2P_4D075_5D49X5D18_H3D

R1

R0603HO 552

PR98
TLV62569PDRLR 97.6kohm
SOT_6P_D5_1D6X1D6_HD6S> +/-1%

R0402H0_37Z

82Kohm" ¥ V4/-1%

R2

VFB* (1+R1/R2)
0.6 *(1+82K/97.6K)
1.104vV

bl
Q
«

PC113
22uF N - 220F 1N
+-20% T | +-20% T
X5R X5R &

Cout min=4.55uF
Ripple current=0.78A
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Power rail :P12V

Controller : LM5176PWPR Boost
VIN:19~10.8V Buck: VOUT: 12V @2.5A
Tin 1.86A
VOUT : 12V frns:iioin
Fswitch = 347KHz BAT SYS  Ripple current: 1.87a P12V
oLi0 current limit=3.3A °
0.1uH 4m 12A 4°4 . . . PR179 , ) R1206HO 657
. . . . C.0T50hN V+/-1%
° MAGLAYERS_SPS-2530-217 1/2w
INDUCTANC: 6.8uH
DCR: 60m ohm MAX eoEr -
Isat: 4.5A
| pees Ey PC198 PC196 PC195 100uF PTP10
100uF PC199 PC201 PC200 Dimeneions N 470F 470F 470F STe-20% +1-20%
"-20% 10UF 100F 10UF Dimension: 6DB6X6D47_H3D +1:20% +120% +1:20% Solid TANT GARSolid TANT CA o
Solid TANTCAP | +/-10% +-10% +-10% X5R X5 R 16V 16V
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