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Changes
FRWYLS1046A-PA (PROTOTYPE)

Changed R142 to 1000hm.

2) Changed logic for PROG_SFP circuit.

3) Replaced J66 with Header 210-75691.

4) Replaced J67 with Header 211-30042.

5) Added Bypass caps between DDR_VTT and GVDD power rails.
7) Replaced Micro-AB J58 with MoTex 0476420001 Micro-B part.
8) Added Header for 12V CPU fan "J75".

9) DNP-> R920 and C1466.

10) Change BRD_REV[1:0]=01 for Rev B.
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Layer Info Thickness
TOP 0.5+Plating Oz

PP IT180A 1080H 3.347 (mil)
L2 10z

Core IT180A 0.076mm 2.992 (mil)
L3 0.50z

PP IT180A 2116*1 4.2 (mil)

Core( Exclude copper ) IT180A 0.8mm 31.496 (mil)

PP IT180A 2116*1 4.2 (mil)
L4 0.50z

Core IT180A 0.076mm 2.992(mil)
L5 10z

PP IT180A 1080H 3.347(mil)
BOT 0.5+Plating Oz
Finished: 62(+6.2/-6.2) mil 1.57 (+0.16/-0.16 MM
Designed: 57.3mil 1.455 MM
Material: IT180A IT180A
Impedance Information:
Ctrl [Ref Imp type Cust_req Imp req HB des Imp des mask [H1 Erl |H2 Er2
L1 |12 Single-Ended |7 40+-10% |8 41.84 Yes [3.347 |38
Ll |12 Single-Ended |6 50+-10% 5.4 51.42 Yes [3.347 |38
L1 L2 Differential 4.1/7.8 100+/-10%  |4.9/7.7 100.4 Yes [3.347 |38
L1 |2 Differential 4.3/4.5 90+-10%  [5.2/4.5 90.22 Yes 3347 |38
L1 |2 Differential 4.8/5.1 80+-10%  [6.6/4.4 80.69 Yes  [3.347 |38
13 [[215 [Single-Ended |7 40+-10%  |6.8 38.91 2.9923.95 [442 |45
I3 [[215 [Single-Ended |5 50+-10% 42 49.66 2.992|3.95 (442 [4.15
13 |L215  [Differential 4.1/10.5 100+-10%  |3.7/10.9 99.85 2.992|3.95 [442 [415
13 (215 [Differential 4.3/5.8 90+/-10%  [|4.1/6 89.28 2.9923.95 [442 [415
13 |[L2L5  [Differential 5.1/4.5 80+-10%  [4.8/4.8 80.38 2.992|3.95 [442 [4.15
14 [L2L5  [Single-Ended |5 50+/-10% |42 49.66 2.992|3.95 [442 [415
14 (215  [Differential 4.1/10.5 100+/-10%  |3.7/10.9 99.85 2.9923.05 [442 [4.15
14 [L2L5  [Differential 4.3/5.8 90+-10%  [4.1/6 89.28 2.992|3.95 (442 [4.15
I4 [[215 [Single-Ended |7 40+-10% 6.8 38.91 2.9923.95 [442 [415
16 |Ls Single-Ended |6 50+-10% 5.4 51.42 Yes 3347 |38
16 |5 Differential 4.3/4.5 90+-10%  [5.2/4.5 90.22 Yes [3.347 |38
16 |L5 Differential 4.1/78 100+-10%  |4.9/77.7 100.4 Yes |3.347 |38
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AC 110/220V@50/60Hz

men 1

Synchronous

USB3.0 Ports x2

Power f
Adapter |

GST60A12-P1J PJ- PLT10HH401100PNB
12V-5A (60W) 063AH
AC-DC
Power Adaptor
LEGEND:

Switchable
Regulator

CPU_SVDD

Synchronous

ep-|
Silent Switcher
33V@10A

V3 On Board
P peripherals

- 100 Reguitor
@ Power Switch

Power Sequencing:
PF8100 CONFIGURATION

= SW1 > 1V [QSGMIl PHY]

= SW2 > 1.8V [LS1046]

“ SW3 > 1.35V [LS1046]

** SW4-> Unused

** SW5-> 1.2V [L51046, DDR4]

== SW6 > 0.6V [VTT mode]

* SW7 > 2.5V [QSGMIl PHY and L51046]
** LDO1, LDO2, LDO3 -> 1.8V [DON'T
CAR

** LDO4 -> 1.8V (VDD ENABLE)

CPU_VDD

CPU_VDD

CPU_U SB_SVDD

PS

3v3 CPU_USBE_HVDD

oo EN

(LXIHV@IA For QSGMIl PHY

(LR)BV@2A CPU_OVDD & other Periphe:

(LX311.35@04A

(LX5)1.2V@3A
(LXBY0.EV@IA |

(LXNZ.5V@IA For QSGMIl PHY, TVDD

LDO1, LDOZ, LDO3

SEQUENCE: (LDO4J1 BV@0.1A
-> 2.5V,1.8,1.35,(Unused LDO1, LDO2,
LDO3) PC33PF8100A0ES
- 1.0, LDO4 (VDD ENABLE)
-> 1.2V and 0.6V
> PGOOD, MCU_RESET_B
From DC jack
12V
\ H
31.4ms
__Soft-start from 12V
LT8B42SEV3V3
soft-start from 3.3V PG
5V,
LT8B09SEV3V3 I
tvin_rise+tstest_done+ tfirst+Soft_start
ms+1.4ms +0.1 ms +Ams=Tms
T - PF8100 SEQ8 internally programmed
25V
PFB100SWT /]
25v,0vDD, /
L
Power | PF8100 SEQ8 internally programmed
18v Tiert |
PF8100 SW2 \ .
INT SEQ|
\ PF8100 SEQ8 internally programmed
1.35
PFE100SW3
PF8100 SEQ18 intemally programmed
1.0V, LDO[1:4]

PFB100 SW1, LDO[1:4]

VDD (0.9/1V)

LTC74505 VDD

DDR4 (12V)

PF8100 SEQ42 internally
programmed

PFE100 SIS

DDR4 (VTT)

PFBID0SWE VT
mode

PGOOD (to Rst_ctrl)

“ PF8100 SEQ42 internally
Wt bea programmed
. 2ms | PF8100 PGOOD_SEQ46 internally
programmed.

PFB100 PGOOD

RST_OUT (to LS1046_Rst_ctrl)

PF8100 RST_OUT

== —

ral
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MOUNTING HOLES SIK=GND - SILK = GND
P94 P95
BH5 BH5 BHT BH8
MTGL  MTe1  |MTGL  MTGL
n 12v0 12v0
AC ADAPTER SPECIFICATIONS 12v0
1 120N g 2
2 F2 8A ~ . lc1587
T 22 lcao leat DC Voltage Output: 12VDC
9 5 o] =]+ C5 Current Output: ~ 5A (depending on application) [2uF
Fg) Pol psv HDR 1X2
ity: SILK = CPU_FAN
12V0N GND z olarity. = — S ILk CPU_FAN o -
S+ Plug/Mating Plug Diameter: Barrel Style 2.1mm ID, 5.5mm OD, L=11mm
Plug/Mating Plug Diameter: Adaptor Power No: > PN:GST60A12-P1J 12V @ 5A [Meanwell]
2.1mm ID, 5.5mm OD 12v0_IN._GND
MFG_NAMEO1 = LELON ELECTRONICS CORP
MFG_PNO = VE-331MICTR-0810 ANCHOR ANCHOR
wonen-ni DV0 POWER SUPPLY
FL2 MFG_PNO1 = TAJB226K016RNJ
12v0 1.50F
NFM41PC155B1E3
1 12V0_FILTERED_PS_V5V0
c12 ca30 | cia ! elicizar fe1a32
01UF 2—01UF 2—d7uF | [l 20F
T T T e
ava
= MFG_NAMEO1 = COILCRAFT
9 MFG_PNOL = XFL4020-222ME 5v0
V5VO_INTVCC uL ° - 5V @2A
RS o o Ls15,
1.0K C1333 | |1uF 10% 2 z z VEVO_SW 1
DNP AT INTVee 2 g W 2.2uH
bs sv0 En swz lc20 c21 c22
R6 o c1 _5v0_ 1 10v 2T 2010
Ps_3vs_pe ENUV. | css00s e sy
13 V5V0_FB c19 || 10pF
ci18  ||0.01UF10%  VSVO.SS 15, hiss F8 Al 3v3
*Soft Start kil L RT o am |
ss = C*0.774/2u 16 12 = [
Tss = 0.01u*0.774/2u = 3.87msec 183 sone 600D - = )
182K
R11 182K VSVORT 1
I~ lL.0K
Switching Freq: 2WMHz
D> PS_VBVO_PG 19
>
3 Vav3_BIAS
VINL H BIAS R904 0
VIN2 w DNP
137 VIN3 1uF ||c1342
12v0 1 14| VIN4 25V
T 12V0_FILTERED_PS_V3V3 ELE Vi MFG_NAMEOL = PANASONIC
1. s MFG_PNO1 = 6TPE220MAZB 3v3
c1345 L 1345 cuse C1469 C1347 C1581 c1348 V3V3_SW 3 2 T 33V @1OA
22uF 22uF 22uF 0.1UF  =—0.1UF Swi
25V <ol z 25V 25V b5V b5V SW2 715 MFG_NAMEOL = COILCRAFT [
g hsouF SW3 37 MFG_PNO1 = XEL6060-821ME C1337 o |+ C1338 c1339 c1340 c1470
3 | ot :w‘; 2 ¥ c1341 2008 23008 Agrat 47uF 0.1UF
16 =
oNDs T T Po Po Fsv
B
MFG_NAMEO1 = Nichicon e
MFG_PNO1 = RSALC18IMCNIGS 20
SYNCIMODE -
2
INTVCC
PG x
21 = S
ss -
CLKOUT D> PS_3V3_PG 5
c1344 22
0.1UF ve
25V soo
8888 -~ <variant Name>
5556 &
V3v3_comp o lolleol LT8642SEV
RI05 ? Rro03
9.31K 17.8K &
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PF8100 PMIC POWER SUPPLY

/3

16 47
VSELECT VSNVS VSNVS  C1550 ||2.2UF

18V

D)PS_VDD_EN 7

PMIC_V1PSA 3v3
PMIC_V1PSA a1 LeiA
PRICVIPSD 207 ViPsA PMIC_FSOB
V1PSD FSOB
50 PMIC_POR_B
VIN PGOOD
FE LeRLL 4y Licew EWARN Q100K
PMIC_VDDOTP 53 PMIC_EN
VDDOTP PWRON
PMIC_STBY
] STAOBY PMICiRESET mcul B B e 5
s By svnein RESET_mcu [-2 = — — R938 0 )) RESET_MCUB 19
= EZ scL N 2 PMIC_INT_B 18
SDA
ava [ Roas . a00k 1) oo WDl *‘IA
RO31 .\~ 100K By e o o % SYNCOUT X
= R932 sy 100K 2 | ax 2 g g
716  12C1_CHO_SCL = & @ PF8100
716  12C1_CHO_SDAK
12C address: 0x08
Place one Cap near to each power input pin T
fov  jiov fiov fiov [tov  [rov  fiov
JJE]AQi]g]AQﬂ]E]AQ%]E]AQ&&AQ&]& EJE]AE]
TUF 4.7UF W.7UF [4.7UF 4.7UF TUF U561B
R ™ i e )
U561C
1\/0-51041\/0 1A SWIFB ey (MASTERY 43
l j Ll“ 1qu SwaLx W Sm'& (04VTOL8V,2[5A) LDO2EN 2
= g 15
Lrersforarglotass e o swan, BAREESTE 1) Looum > ibozour |22
T@i@iﬂ“ sk 2y {88 £ (Baour |2
s Sl S, Ry e e 2
T 18v@2a s S SwaLx R PFE100
o [ S s TEE
49520 [C1521 [C1523 — x SWALX —@;
R2UF  [22UF Eluﬁ . _ ggg[’\z Bucks (uAsTeR) =
s = SW6FB s
T 1v35 @ 400mA 1 2 e = Sweiv USRS
j952J952J9525 ; Sw;;\? - PMIC_V1PSA
w
bour four paur S N SWILX XFAILB o PF8100 CONFIGURATION
RIS ** SW1 -> 1V [QSGMII PHY]
** SW2 -> 1.8V [LS1046]
** SW3 -> 1.35V [LS1046]
** SW4 -> Unused
** S\5-> 1.2V [LS1046, DDR4]
Tiven|, ** SW6 -> 0.6V
AL E ** SW7 -> 2.5V [QSGMI1 PHY and LS1046]
g o ** LDO1, LDO2, LDO3 -> 1.8V [DON*"T CARE]
2UF [22UF 1UF
jadisg ** D04 -> 1.8V (VDD ENABLE)
DDR_VTT — J—
Tosova, . )

-

R2UF  [22UF

f

536 1uH

A
v |63V psv
(C1533 [c1534 [C1535

Tzvs@;\ [

1

63V 6.3V sV
(C1536 [C1537 [C1538

R2UF  [22UF

G
1| s

537 1uH

MFG_NAMEO1 = TDK
MFG_PNO1 = TFM252012AL MALROMTAA
IND PWR 1.0uH@1IMHZ 4.7A 20% AEC-Q200 SMD

SEQUENCE:
2.5v,1.8,1.35,(Unused LDO1, LDO2, LDO3)

->
->
->
->

1.0, LDO4 (VDD ENABLE)
1.2V and 0.6V
PGOOD, MCU_RESET_B
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ME
DESCRIPTION = CAP ALEL ESR 22mOHMS 180uF 16V 20% RADIAL

MEG_NAMEOL = Mumia
_PNOL = NFM41PC155B1E3
12va DESCRIPTION CAP FILTER EMI L5UF 25V 20% - 1806

150F

3 12V0_FILTERED_PS_V1VQ

VDD PS: 1.0V/0.9V+3% @ 20A

MFG_NAMEO1 = WURTH ELEKTRONIK EISOS GMBH & CO. KG (ELECTRONIC & ELECTROMEHANICAL COMP)

2A
28

180UFS—22UF 22uF
/T fosv fosv

Lgla Lo |
T F

Power/Current

Monitor
VDD_VBUS
INA_VDD_S_P U558
\VDD_S 10 8
VIN+ N VBUS
INA_VDD_S_N 9 3
33 VIN- N NC [
ava 6 T SDA [————<(2C1 CHO_SDA 6,16
T8 e 5
c1334 S scL4q—K12C1_CHo_sCL 6,16
1
1UF 7 ALy
B A0

C1335| 0.1UF
hlI

R888 100  R88Y

SILK = +CPU_VDD.| SILK = +CPU_VDD
i

CPU_VDD_I

MFG_NAMEOL = Nichicon
_PNO1 = RSALC181MCNIGS

DNP MODE/SYNC
255K VIVO_RT a3

Us57 MFG_PNO1 = 744308033
12V0_FILTERED_PS_V1V0 LTC7150S
e 29 pyina swi & oog : 2
R13 £ bving swz [of L 0-33uH
o1 PVING SW3 [ 57
b2 PVING SW4
D5 PVINS SW5 g7
D6 PVING SW6 3
PVIN7 SW7 g7
SW8 3
VIVO_SVIN ¢1 SW9 g7
SVIN SW10
A5 VDD_FB
VIVO_MS g3 FB8

VIvo e =

c1472 0.022UF VIVO_TRK g4 CLKOUT
H }’7 TRACK_SS As___ VDD_VOUTM

RT B1

Rs5
c122

6.3V

00UF  [100UF

fL0.0

8

Pl b
R

DNP 19 Rx 3|

l10oPF :
flo.0x N
VDD_SEL

6 PSVDDEN ) —

LTC7150 CONFIGURATION

* VOUT
VOUT = 0.6 * [1+(Rx/Ry)]
VOUT = 1.0/0.9V

* RT(FREQUENCY)
FSW = 1.67E11 /7 RT
FSW = 633 kHz

* TRACK/SS
Soft-start: formula TBD

* MODE/SYNC
GND = discontinuous
FLOAT

* PHMODE
FLOAT = 2phase (internal)

* ITH (LOOP COMPENSATION)
See spec.

forced continuous

vouTM oy S0
S prmooE A " %
B2 PGOOD VDD_VBUS
RUN Vo ITvEe Place near regulatof, ROK b0.aK
85 86 VOD_| X
SGND INTVCC R62 0 §o%
c125 .
v Rea
frour Place near regulats
" 1 “enn 0 SENSED R893 RNR 0 S1043A_VDD_SENSE 8
& ENSE R LS1043A_VDD_
a hoo RB96 2 = RBO5 .7\ 0 §LS]DASA7\/DD73ENSE 8
—vivo_onp L _ Analog diff pair____| g:g; RMR A0 éLsmAzA,GND,sENSE 8
CRes 0 0 Siion b Senee ¢
= Rco402.25
Vivo o
avs
9 Res
47K
> PS_VDD_PG 19
Vivo o
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GNDOOL
GND0D2
GNDOD3
GNDOD4,
GNDOD5
GNDODB
GNDOD7
GNDOD8
GNDOD9
GNDO10
GNDOL1
GNDO12
GNDO13
GNDO14,
GNDO15
GNDO16
GNDO17
GNDO18
GNDO19
GND020
GND021
GND022
GND023
GND024,
GND025
GND026
GND027
GND028
GND029
GND030
GNDO31
GND032
GND033
GND034
GNDO035
GNDO36
GND037
GND038
GND039
GND040
GND041
GND042
GND043
GND044,
GND045
GND046
GND047
GND048
GND049
GNDO50
GNDO51
GND052
GNDO53
GNDO54,
GNDO55
GNDO56
GNDO57
GNDO58
GNDO59
GNDOG0
GNDOG1,
GND062
GND063
GNDOG4,
GNDOG5
GNDOG6
GND067
GNDOG8
GNDO69
GNDO70
GNDO71
GNDO72
GNDO73
GNDO74
GNDO75
GNDO76
GNDO77
GNDO78
GNDO79
GNDO080
GNDOB1
GND082
GNDO083
GNDO084,
GNDO85
GNDO86
GND087
GNDOB8
GNDO089
GND090
GND091
GND092
GND093
GND094,

GROUND
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151043 GND148
SD_GND  GND151
SD_GND  GND152

SD_GND  GND157
SD_GND  GND158

GND187
GND188

u14N

NO CONNECT
14 OF 17
LS1043
—_— NC_AA10 %
NC_AALS [ABT
NC_ABI0 [~ABT.
NC_ABILL @
NC_ABI6 [F17
[~ TABBRTC  NC_F12 [g1g
NC_KI10 17
NC_KIL [y X
NC_KI12 f55¢
NC_K22

-

zz
53
e
8RE
Jz
S

NC_P20 [-pp1 X
— DLMREF  NC_P2L | pe- L |
NC_P5 F-pg—X
NC_P8 [pg—X
— oo NC_R4 (25
NCT20 EX
{— FAANALOG_G_V NC_T5 [ il
NC_T8 (1%
N 021 g X
[CFAA0sPINNC U U 11" Ls10a3a A WL T
[~ SENSEVDD  NC_V5 § > LS1043A_VDD_SENSE
NC_V8 FarX
NC_W21 s X
L— SENSEGND  NC_W5 m > LS1043A_GND_SENSE
W7 g
NC_W8 [~g <
NC_W9 ——X

[V
V.

PEEEEEE

LS1046ASEBTIAILS1043X000X

[E TAIL

ote:
Those NC pins are used for support of both LS1046A and LS1043A.

1L

SD GROUND
12 OF 17
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M.2 Connector (1)
Only for PEX WiFi (Type E) Supports 1630 and 2230 modules only .

modules shal be supported

M.2 Connector (2)
Only for PEX WiFi (Type E) Supports 1630 and 2230 modules only
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