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R A | MOWE  M0_DQY -+ : :
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I T M0 DOSO P
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Marvell $8AP166-A0-BJD2C008
ND R109
301, 1%
GND

Rules:

Traces within byte lane: +/- 60 mil match

All traces with respect to clock: +/- 200 mil match
Within a differential pair: +/- 10 mil match

Use 4 mil routing stack from JEDEC Standard No. 21C, Page 4.20.13-46

* Route VREF with a 2025 mil minimum trace to reduce inductance
+ Maintain at least a 15-25 mil clearance from VREF to other adjacent traces

« Place a 0. 1uF capacitor between VREF and VDDQ
« Place a 0.1pF capacitor between VREF and VSSQ

« Decouple at each device or connector to minimize noise at each component
(Per Micron TN-46-14)

3 4
0201
0 MAO M8
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°210
4.7uF, 10V, X5R 0805

ddr_vref.;
C258 - C257

L

C213 GND
4.7uF, 10V, X5R 0805

pr Do RI2Y

33k, 5% (INP)
bR DI RI30

3.3k, 5% (INP)
pr p2  RI3!

33K 5% (INP)
DDy  RI32

33K, 5% (INP)
pF D4 RI3

33K, 5% (IPNP)
prps  RI3

3.3k, 5% (INP)
prips RIS

33K, 5% (INP)
pFi D7 RI36

33K, 5% (IPNP)

211
int (DNP)] 47uF, 10V, X5R 0805

chumby ®

U100F

+ ND_RDMMC3_CMD/DFI D15 -+
MMC3_CLK/DFI D14 -

- ND_CEl DFI D13 -
= DFI D12 =+
- ND_WE_MMC3_D3/DFI DI1 =+
- SMC_CS MMC3_D2/DFI D10 =+
5is " GPIO 20 MMC3 DI/DFI D9 -
A5 ND_ALE MMC3 DO/DFI D§ -5 -
Dig ND CLE Dl-liD7 P17 =
b3 | SMC LUA DFI_D6 - )
== . SMC_LLA DFIDS 5
&8 DFI_D4 -+
B4 ND_RDY1/SMC_IRQ DFI D3 - ¢
AI_A} SMC_RDY DFI_ D2 - “BIS T
BT SMC SCLK DFI DI =+
AT DF_ADDRO DFI DO -
51> - DF_ADDRI
5> DF_ADDR2
&> ' DF_ADDR3
KD GPIO 34
E12 GPIO_35
- GPIG 362

Marvell 88AP166-A0-BJD2C008
MMC3 ALT_CMD
MMC3 ALT CLK
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P33V P33V Serial console
14 M5 116 7101
JTAG ASPEN - 1.8V Ri0s drioe” Xurxp 0gRuIXD 0 1 XotgD P__NI7 V1008
= pAOIE S . Nt/
1UF, 10V, X5R 1UF, 10V, XR PAUF, 10V, X6R 2 10k, 5% < 10K, 5% 2 <= Xogb N_Nig _ USBOTG DP
3 == 2 USBOTG DN
RI120 " = XVBUS P17 yyepypus
PLSV PLSV L8V = 10k, 5% in XuRXD 0 XoigD___MI5
o g 5 ZowD M ysBID
GND ] XusbhD P MI7_ oo
& Header 5 (4x1) (ONP) 0= _ XusbhD N M8 _ SO0
RI2I  PL8V g U100G L= - =
Ri R R Ra R6 10k, 5% Z | out  XurxpoLv
N , 7| ¢ ZulXD 0 LV GF. . UARTI_TXD/GPIO_107 12
9 JOK, 5% > 10K, 5% (DP)IOK, 5% (DNP) JOK, 5% (DNP) U101 < in XuRXD 0 LV J UART[R)(D/('EP[O](IX Marvell 88AP166-A0-BJD2C008
Kl 1 [ SPINOR_MODE
CCA VCCB - —22.. GPIO_109
—2t GND D[R - GPIO TI0 LV G, Gpig 119
= GPIO_110[TV_3 GPIO 110 GPIO 111 LV H
e A - GPIO_111 ;
L .. Grio_112 UI00E
2 AP TRST 5N7‘”'V‘ 1T45DBY = 8 = [C) LCD_VS/GPIO_S6 LCD_BO/GPIO 72+
2 - PIav, PR 7OF 12 ECDICIR 5 LCD_HS/GPIO_57 LCD_BI/GPIO_73 -+
AR TS s T = Marvell 88AP166-A0-BID2C008 IGDIDEN 7 LCD_DCLK/GPIO_58 LCD_B2/GPIO_74
T oo P R T A 5 1 OF is referenced to VCCA pin CD R | SRR ) (UET3) FRNEATG) 72
3 S0 o 5 S— VCCA VCeB R Gy BRI T10 LCD_ROGPIO 60 LCD_B4/GPIO_76
5 - — .o T+ IDIR T0E 7 IG B LCD_R1/GPIO_61 LCD_BS/GPIO_77
N . ——+ 2DIR\_ 20E N = LCD_R2/GPIO_62 LCDOUTIS/GPIO 78
— GPIO LILLV | 4l 1A 1B1 |oi2— CRIO LLL , . Ll ALO, 1D R3/GPIO 63 LCDOUTI9/GPIO 79
XuRXD 0 LV GPIO 108 P33V P33V SRI22 LCD - - -
- e L 1A2 1B2 -+ s—O0 108 32 D - LCD_R4/GPIO_64 LCDOUT20/GPIO_80
'HEADER 8X2 (DNP) R15 Rs Ri16 XnRESET 1 10k, 5% LCD
NP 0K, 5% 5 pNP XuTXD 0 LV 24 2Bl -5 Gpio 107 U105 Cb GO LCDIR>/GEIONG LEDOUT2 LGOS
SulAD r A ot 2A2 B2 -0l (I A e . Tou LCD_GO/GPIO_66 LCDOUT22/GPIO_82
GND \ GND GEIONI0T 53 5 _vec = Tt Kg T LCD_GI/GPIO_67 LCDOUT23/GPIO_83 -+ e [T
L TaAvCaTESD L GPIO_ 107 > DO TOLD -t —amm 11 eoIG ~+ LCD_G2/GPIO 68 PWM_OUTI/GPIO 84 -1
L e 20| WP CLK s=e—2D R - LCD_G3/GPIO_69  PWM_OUTO/GPIO_85 -+ >+
L = — ! vss  pi - 2—GF0 108 R - LCD_G4/GPIO_70
EN25P05-50GCP | DL
Slock = 13 Mz = 76 ons period Marvell 8AP166-A0-BJD2C008 B
Aspen tx Su/Tc = 5.2/4 rx tsuR
R100 Tpd translator A- .9, =
SPINOR tsu/th 5/5 (incoming), tpd GND
A U100D
PXTAL JT " en -> SPINOR su time: 76.9 / 2 5+ 5 =13. (OK) Al 7 L 1 “AM RESETN
- a3y Repen > SPINOR d th L/neq tzansition to sampie clotkin s 2 ISIM_PIXT/GPIO_37 Gpio_47 1S CAM RESE
SPINOR -> ASPEN su time: 38.45 > 4.5 + 9 + 4.5 + 1.6 = 19.6 (OK) ot -10. . ISIM_PIX6/GPIO 38 ISIM_HSYNC/GPIO 48 -+ z =
“ SPINOR-> ASPEN hd time: met due to pos/meg transition to sample clocking CA s i e CEICE = o) 7___CAM STANDBY
] L X 7
cA SIS, . ISIM_PIX4/GPIO 40 ISIM_VCLKO/GPIO_50 & CAMBVCIK
=102 RIO) CAl 16, . ISIM_PIX3/GPIO 41 - PIO_S1 H
26,0000 MHz (NDK NX32255A) 10k, 5% U001 3100 CA o SEDS/CRIOT s 8 TS TOUCHED J104
eI, oY o un . 2+ ISIM_PIX2/GPIO_42 GPIO_52 g
RI28 T L N>+ EXT_WAKEUP PRLTDI - — 1 BT Tis - GPIO_43 GPIOS3 <0gr .\ ol KERMITOST 1
O 1 PXTAL OUT TIS | f;;‘?l%_s%‘m g%{’;&% [ AP_TMS testpoint (DNP) __CAM D0______J16 }gm{géﬂggigfﬁ Iig‘&”‘fgﬁg}g:{gég “G1s CAM_CLKTOHOST test point (DNP)
D test point (DNPRR102 PXTAL IN R -~ - AP ToK CAM VS 7 SRy OO Ve -
o0 | e 5 XA R RIS pXTAL IN PRI TCK - -+ ISIMOVEYNC/GPIO_46
1106 10k, 5% (DNR) JEXT S LN S ERIRTCKY o Tl
-1 -+ RESET IN - PRUTRST 3 vrer. Marvell 88AP166-A0-BJD2C008
— — 1 PWR_SCL  MO_VREF - =
weeo | oo neo test point (DNP) AL 2
J105 = Marvell $8AP166-A0-BJD2C008 > PLSV P33V PL8V P33V OFEis referenced to VAGA¥in
] U102 U103 SPINOR _MODE
! g el L veea vees VCCA veep —19
test point (DNP) ] 2 CCB] J CCB = R110
; ! s - IDR  IOE ——=- IDR  IOE ~>— o
Alternate 12C bus test points 2 3 bR 268 | o 3o 10k, 5%
XuTXD O LV 4, | 7, 1Bl -+ XuTXD 0 XnRESET LV | 1Al 1Bl il XnRESET c
TSMOSILV 5| % e & TS MOSI TS MISO LV TG e [EL TS MISO
ISSCK LV 6, 14 i [ TS SCLK.  XuRXD 0 LV R e R XuRXD 0 P33V
U100H TSCS LV 7 TS Cs SPINOR_DISAHL 1 T
2S CDCLKO 2 i SCLK L\out b 22 ZF &3 88 =
S TRCIK—H1  AC97_SYSCLK/GPIO_113 SDI_CLK/SSP_SCLK/GPIO 118 -z e GND  GND GND  GND ——od
2S CLKO 47 SSPISFRM/GPIO_I14 SDI1_DO/SSP2_SFRM/GPIO_119. -5 MISO L\in SN74AVCAT245D P33V SNT4AVCAT245D
— SSPI_SCLK/GPIO_ 115 SD1_D1/SSP2_RXD/GPIO_120 =+ - -
2S DOO 3 v 7 K MOST_L\but MMC port for initial boot image
— o 5+ SSPI_TXD/GPIO_I16 SDI_D2/SSP2_TXD/GPIO_121 - Iy . Al la e e
— .. SDI_CMD/SSPI_RXD/GPIO_117  SDI_D3/GPIO_122 -+ 3+ Ri14 RI1T A : AT CMD
Marvell 8AP166-A0-BID2C008 1 4.7k, 5% 4.7K, 5%
80F 12 T3 2 RP1E 221RP (DNP)”
3
4 | mmcCLKO 2 [~ AL3 FI D7 YMMC3
u100C —MSRAL s ] [ T mmcCMDO | 4 TD6 X i
_ACCELINT A3, Gpig g6 Gpi0 97 -G HPIN__ . ? T i::ﬁ‘: : Q ? ;' I 1 E ‘17 ) MMC3
GPIO_87 UART3_TXD/GPIO_98 =+ DATO -+ T Xmm% ATAC 5 e S D L) MMC3
FTES? E) GPIO_88 UART3_RXD/GPIO_99 (€] DATI - S TS : & G Dy LIIMMC3
S b 5, GPIO_89 GPIO_100 Micro-SD (captive) : D) MMC3
55 SSP3_CLK/GPIO_90 GPIO_101 .
sp2 Lk R108 SHED) ~ SSP3_FRM/GPIO_91 SSP4_SCLK/GPIO_102 B0z ERUICR2Rr
. ++ SSP3_RXD/GPIO_92 SSP4_FRM/GPIO_103 - -1 Y O o
22,5% ND ++ SSP3_TXD/GPIO_93 SSP4_RXD/GPIO_104 -+
- - ACY7_SYSCLK_OUT/GPIO_94 12C0_SDA/SSP4_TXD/GPIO_105 -

+= AC97_RESET_N/GPIO_95 12C0_SCL/AC97_SYSCLK/GPIO_106 -+
= PWMBOUT2/GPIO_9%6
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u100J
\R,i; - AISET  PCIETXN - x—:g
Nl PCIERXN  PCIETXP - VI
Ri6" | PCIERXP PCIECLKN - ‘Ul
—++ RT_SEN PCIECLKP -+—
1%
c6
€6 Vss 31 ooFr2
1(; vss 32 Aspen 1 GHz BGA
< VSSs_33
CH VSS_34
10 3?2*32 P3.3V PL8V
il - PLOV
12
H7
s yesae u100L
HO 58_40 126 127 101 130 131 134 125 124 123 122 132 104 14
o VSS_41 A . . I J IR R NN I N s~ VDD_CORE_ | VDD M|
T VSS_42 = — _ - - —_— —_— _ 52— VDD_CORE 2 VDD M 2
b VSs 43 0UF, 6.3V, XSR, 20% 10F, 10V, X5R 10, 10V, X6R_ P 01uF, 10], KR 10V, XGR10F, 10V, XER1UF, 10V, XRIUF, 10V, XHR1UF, 10V, XIRIUF, 10V, XSR  [IOUF, 63V, X6R, 20%  P.O1uF, 10V, X6R 77— VDD_CORE 3 VDD M 3
Gl VSS_44 ¥s— VDD_CORE 4 VDD _M_4
He— VSS_45 $>— VDD_CORE.S VDD _M_5
to— VSS_46 £ VDD_CORE_6 VDD_M_6
b VSS_47 &— VDD_CORE_7 VDD_M_7
I VSS_48 = 55— VDD_CORE'S VDD M 8
vl VSS_49 = b~ VDD_CORE_9AVDD_PCIE
m— VSS 50 > . $—— VDD _CORE_10 AT]
= VSs_ 51 PLSV VDD_I03 P23y 18 VDD CORE 11
o Vss 52 T = 126 T L — VDD_CORE_12
o VSS_53 L — VDD_I00_1
tri— VSS_54 37 L vDD_100 2
t— NEE ' ’ 1R e, 1ov, xR PaY, VDD_IO1_I
t— VSS_56 = E=— vDD_I01 2
s VSS‘757 149 150 151 152 153 154 135 136 137 138 = C7 | VDD _102 1
too— VSS_58 B FRRR A A A EO i I R = ey G~ VDD 1022
b VSS_59 - - —_— —_— —_— — i s VDD 1023
—— VSS_60 0uF, 6.3V, X§ROR% 3V, X4 . 10VIDXGIR, 10V, 10VIXEIR, 10V, 10VIXGIR, 10VPER, 10V, XSR P33V s~ VDD_103_1
- VSS_61 £ VDD_103 2
t— vss VSS_62 T 55— VDD 10411
vss VSS_63 =— VDD_I04 2
AVDD_USB03P3
7 I )]
_Fr i 12— AVDD_USBI3P3
R123 USB5V PRCPIS AVHV_OTP2P5
E AVDDS5_USB
Y PI__QV AuF, 10V, X5R ).1uF, 10V, X5R o 0\;701 A _6_ AWDEF) -
VSS 69 — i
VSSETO = T | Aspen | GHz BGA
Vss 71 P1.8VA o1 ! Em
Vss 72 159 fteo  foret 162 163 [C1ed 165 166 (167 [C16s 169 fiss  fc1s6 157 1l ~aaa g
VSS 73 + o1 1 1 1 4 1 1 1 L 1 74 ENEER 75 106
VSS_74 4
L = = = —_ —_— = — — 105 UF, 10V, X5R
VSSjS |-7uF, 4V, X5H1@F:6.3V, %6 3VPXER, 200XER, 10VXER, 10VPXER, 10\ . 10VIXERR, 10VDXEHR, 10VPXER, 10VIXER, 10V, X3R 1uF, 10VXER, 10 10V, X5R
VsS_76 P5.0V USB 1UF, 10V, X5R 1UF, 10V, X5R 7uF, 10V, X5R 080!
110F12 x§:7’77; T 01uF, 10V, X5R [DNP)
VSS9 = = L = =
Aspen | GHz BGA -
Murata AMK105BJ475MV-F LISBS OV Supply SWitCh
R115
imij ~ i i 1k, 5%
= Inrush knlﬂ to ~Ims rise time o
5%
P5.0V IT5EH8
107 =
e Q100
1k, 5% S| 1 FDV30SN PWR DEL2
58 0.1 uF, 16V, X5K, 20% i
N
= 3107
test point (DNP)
QI01 g _ g
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P33V LB
R709 R710
9 0
P33V Rt
3%,5%
VI0 X209 [ VioxI
2 +33V 10
FE100 PLS o6 cror
[BLM18PG330SN1 0.1UF, 10V, XgR R717 R720 0.1UF, 10V, X5R A
701 PNP DNP
S BLM18PG330SN1
WiFi MODULE = —
Ant. 2412-2462MHz ;
DS700 GND GND
) “WGREEN (DNP)
BLM18PG330SN1
o o o
1700 o 330F, 10V, 1UF, 10VXBR=10UF, 6.3V, X5R, 20%
;{ S7UvFI_ neRFNET nRFNET 0 \ RF_NET .
| || Q | |__test point (DNP) RE 10 gg?ﬁvom gﬂgi; 7 = =
[ 11 11 . D ST GND GND GND s 1701
RE NET “OF NP0 1703 OPF.NPO 1705 10pf, NPO - GND3 ANT_SEL_N T 1
, - TRSTn HIF_SEL[0]
P33V e e Pio2 {est point (DNP)
test point (DNP) Gop I SELIL) 12V_EXT
2 — Ne1 1.2V REG_SEL 2V
711 == 7 — TMS_ARM VDDISA
0.1uF, 10V, X5R GND i WLAN MAC WAKE DIV 129 T XnRESET
: - — . WLAN_MAC_WAKE RESETn SE i
= . s A LED OUT VIO X1 VIO X1 0
35 GND4 VDDI8 X3 = our, VIR, 20% 1
1 SDIO (i SD2AD! SD_DAT([1}/SPI_SDOn GND6 T
ECO: in-lin inverter for camera reset a0 (F—_3D2 D3 DDA - o 7 |EEE GO = {est point (DNP)
B p33y j {est point (DRPY LIDCSTE L 4 GND _sa 1707
1 6 CAM RESETN BT STATE | 1C2 RIS £
> B p—— 5% " STATE ECSn 1
3 OND Ve i XeisT WLAN_ACTIVE Nee S — test point (DNP)
<A Y pm— ACRS. 1 WLAN ACTIVE —2 f NC3 ANT SEL P ANT SEL P SLPe
3V 10 ~ TCK TCK J709
SN74AUPITO7DBV (DNP) test point (DNP BT PRIORI — 20| Y SD. CMD/SPI DI - SD2CMD (5 spio 5
BT_PRIPORITY DI v
SLEEP Ol SLEEP_CLK < SD_CLK/SPLCLK (52 P2 LK D soic (L)
—21 NCs = SD_DAT[0}/SPI SCSn {—2 D) sDIC
— GNDs 2 SD_DAT2J/SPLSINTn [ 7) SDIC 1
- Rt Ri2 Rz © test point (DNP)
100K, 5% dook % & 00K 5% 1 AW-GH321 711
C720 o721 o122 ¢ ° R724 725 R726 R721
P3.3V P3.3V 0.1uF, 10V XBR_10uF, 6.3V XBR_ZDWF, 10V] X5R 100K, 5% 00K, 4% DNP DNP 1
test point (DNP)
P33V
R712 ORI = = = = =
1k, 5% Slk, 5% GND GND GND GND GND GND E
P33V ) o reser pRodTRE = | =
o Device addr = 0xA0 Note: camera board requires privacy LED Nt s GND GND | GRS 6RR,
2 U704 P33V
11 0 voo LE ] R71s dos% 1P700
7 CAM_STANDBY .
AL WP e . DGND c
; 3 Xi2eSCL CAM VDD
7 A2 SCL =2 e DA AVDD
L GND SDA -+ 1 R FEE $$ND
AT24C08 e e Xi2eSCL CAl L]
1 oV Xi2cSDA . . CAl
7~ DVDD_IO SDASDIO - Device addr is 0x42 & 43 A 6
= . GND SDO o Y5
Personahty EEPROM = 4| 1aDDRO Device addr = 0x1D__XciRST o 9 CAM RESETN CAl z;
GND 5 9 CAM DI
£ op  mrimRDY (8 ACCEL INT CAM DO 0
CAM STANDBY i Srs
7= CAM_VDD XCiRST o
< TS RESET
Xi2¢SDA 5| G
MMA7455L (DNP) 5 CAM VS 5 S5
= €736 CAM_HS 3] e
3 2 HREF
Z < 0.1uF, 10V, X5R X2¢SCL A
= = CAM_CLKTOHOST g £
H Accelerometer B = CAM_CLKFRMHOST 9
H o . ; + XCLK
] % pav GND I s
G 33V ot Requirements:
» = = 3.3V interface UJU_PF050-24ZS2-C20 (DNP)
2z = © 12C interface .
S —=c723 5 —=C724 i ITU-R BT 601/656 8-bit data
o 8 S . . D
H BT‘I@ Copyright 2008 - 2010 Chumby Industries
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pinout swivel is due to strange mapping of X/Y on TP spec P402b
LCD YP 1 o a
X | 2 =5 :
D Y | 3 e I B
~ X [ alos 1
E
o H Header 4
> > > > =
% z 7 I
B & & &
—=—C4 =—C4@8 =—=C4@ =—=C4@ =
4] = < 1]
: : I
= ] s
S S e
: : "
200 mA, 12V backlight driver for 8 =
z
e
P5.0V_USB Dl D400 &
T ~ LED &
H. coilczaft DT1608C ) 2 i
0.‘}9\‘5vg°,°1.%&pk MBRXI(»()-TP,IA}\A":[).}V C406 7, ==C401
=
T400 =
L. ove oo =2 = =
= 2] v sw el 0.095V VFB
LD PWM [ 2l o B 5 Note: Vref only gecurate to 10% LED K
4 GND GND —PADY
C4 ==c407 MIC2287C-34YML R400 LED A
R401 1 uF, 16V, X5R,[20% 0.47 ohm, 1% LED K

10k, 5%

1

GND

I
1 uF, 16V, X5R, 20% (D
Q
Z
IS}
Q
Z
o

Q
Z
IS}
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P400

1
2

Ewig 2.0mm RA header

P3.3VLCD

3 C408 C412

10V, X5R
0.1uF{ 10V, XpR

0.1uF,

[ A

P33V

POV

/LCD

J403
AGND

AVDD

vcc

RO 2 3
1 4

Q
Z
o

‘RP400

ool ||

Cl
C
Cl 22RP.
Cl
Cl

— e |

RP4O1  22RP

2 3
1

3
| 4
|

[2][2)

22RP_RP402

2]
[2][=)[=][2] (=] (=}
— o]

2 S EN Y

RP403  22RP

LC]

Avonl

LCD T

LC]

! 1= B3 e o e e A = S Slofof s WN‘_

-CD | I

Cl

C 22RPRP404

C

LC]

— o] =

P3.3VLCD 9 C
o] LC,

ool | |

LC

Lep cLk  R402

P405 __22/RP

LCD CLK T

Laird LI0402B301R-10 300 ohm 0402 (or equi
place near CPU

LCD_DEN

5

CD_HS

o
7]
z
z
a

LCD_VS

[

NMAN

6
7
8

RP406

22RP

P33VLCD
&

P3.3VLCD

P1OV

vce

AGND

ycom

AVDD

VCOM _in
- DITH

—_r
I

Z
5]

P3.3VLCD

AMSI1117-3.3
u401

= Vin

P5.0V_USB

3

Vout
Vout

2
4TI+
S0 10V, 20% "A" tantalum
T491A226K010AT

C409 R403
] 100 ohm, 5% (DNP)

0.1uF, 10V, X5R

GND

2
Sl

£]5[E

c400
J0UF, 16V[X5R
N

GND

P3.3VLCD
T

VRI10

VCOM

VR9

VR8

i N oy

VR7

VR6

<|=|=]212
ZIS|15)|E|

VGH

A

oA +

VGL
7y

B4 =N

JJ0uF, 16VXSR

GND

AUO A080SNO1

GND

Add Steward 28R 1457-400 Ferrite
Ribbon cable filter or equivalent to
LCD cable
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; P3.3VALWAYS
overkill, but very cheap

P5.0V_ALWAYS AMS1117-3.3
U600
% 34 Vin  Vout —2 Z Z Z
» 7 Vi ST S B £ K] B >
P C601 Vout DATAD N —Lcmﬂ —Lcm:s J—(‘mm
z " £4019 10V, 20% "A" tantalum ETET °—|—~
= k3 T491A226K010AT = = =
i = 1= B P33VALWAYS
= —~ = = = 1
R60: 1
10KSSPOKSS0K, 5% P600
== D603 CP_JRST 1 ; i
RSASM P33VALWA}S CP_JTDI e
-1 CP_VBAT CP_JTMS 7 8
* P33VALWAYS CP_ITCK 5 10
Note: CR2032 battery must be installed for proper operationz’ =—=C613 o P33VALWAYS . R621 i
= : 605 Operation: 10k, 5% gl; iITPf)S?‘ 13 14
] = =605
5 USER PRESENT = Normal mode -- user presses to indicate physical presence to chumby {3 :g
1600 ]
~ R606 2 $600 Reflash mode—press and hold to reflash CP 1920
10k, 5% T . Header 10X2 (DNP)
e P33VALWAYS ALPS SKRMABEO10 (DNP) JTAG SEL
R603 $R604 RG0S
: z OEER) 10k, B 10k, 5% 10k, 5%
10k, 5% testpoint (PNP) 1 z R620 > > > 1
S = i AP TRST =
= (2 0 (DNP L GAD)
CP_VBAT 5 E (DNP) —
Y601 =< GND
4 1 P33V P33V
< |l 9 o
32.768K}Hz (310-13276101-000-9) SREIIes0 o1 1604 1605 Support circuitry needed for reset synch to programmer
Y600 ~ STM32F101C8T6 R615  QR6IS
1 4 §§§§§83§ - - 10k, 5% < 10k, 5%
S EE=x ; P3.3VALWAYS
ABS25-42.768KHZ-T (DNP) 3 E3zz
3@<
. . VBAT FEEE yppy 36 tes} point (DNP) teg} point (DNP)
e LRICCAL 2. pCI3.TAMPERRTC = E vss2 =3
P33VALWAYS CP_OSC32 I g 3 34__CP M
- : 2 = PC14-0SC32-IN PAI3/JTMS/SWDIO -+ .
606 cso7 CP_0SC32 OUT, 4 = 3 PWR DELY—
12 pF, NPO 12 pF, NPO - w3 PC15-0SC32-0UT = PAI2 - 3 PWR DELI
—= - PD0-0SC_IN PAIl -+ .
6 = 3 HOST TO CP_UART
z CP_NRST 7] ;‘ﬁls'TOSCfOUT Pf,\llg ] “P_TO _HOST UART USARTI
= = o 8 2 TOUCHED Note -- embedded bootloader could be reprogrammed via USART1
= & —=C6ps ==C600 CHIN s [ MOSI
= 1 4F, 16V, X3R, 20% 0| s — PBI2 2 MISO
= CP_RNG ADCTZ INTIL | " 5 PRIz .26 SCLK
1 o L35 CS
LC% T Bs__ R617 —&= PA2 2 c—og PBIZ P3.3VALWAYS USER _PRESENT
mymeng=-S==28 -
a
100K, 5% SSSEsEgEgER2E goot
place close’ o source O o 1
SOFTPOWER . R611 1 D600
P <[ P33VALWAYS 100k, 5% — test point (DNP) MMSD4148 Backup reset controller for when CP is in update mode
o & 1602
) I SETEC_ASTRONOMY P33V
= g% 1
= 52 s L 1603 test point (DNP)
= 2 e P5.0V_ALWAYS i R608
= £ clel B 10k, 5%
e R e e R613 test point (DNP) POWER ON |
£ z 1k, 5% R614 XnRESET
S .
ERA = 10k, 5% BOOTI tied to 0
55 | IfBOOTO = 1, enable update of CP FLASH! R609
ik z R610 47k, 5% (DNP)
= R616 47k, 5%
1k, 5% =

D607
RSASM
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6mmx2.2mm -
note: Microphone replaced with solderpads D500
RSASM
1500
11— ~

test point (DNP) Sequencing constraints

1501 = SPK_VDD >= AVDD
) MICIN GN\D MICVDD >= AVDD Ls0z P505
E‘ SPK R? ~~~2 SPKM RP 1
testpoint (ONP) ©|  1'uF, 16V, X5R. 20% BLMIPGIZT SPKM Rl 5
P700 s L504
- R500 MICBIAS PL8V SPK_RN Ewig 2.5mm RA header
05 BLM1GPG121
1 GE0I% C504 538 —==C539
EWIG 1.25T-2-2PWB 1 uF, 16V, X5R, 20po C503 0.1uF, 10V, X5R (IJNB)1uF, 1PV| X5R (DNP)
2.2uF, 6.3V, X5R C1608JB0J225M
P33V Place CODEC close to microphone pads = = = B ~
= GND = & & GND GND
GND U500 oo S 2 iDSOl D502
@ =)
+ MICBIAS CPVDD —5 = - = Z R e
C537 9 MICVDD  CPGND —3 clo o U500 &
4.7uF, 6.3\, X5R, 0603 C502 &
gig; 3 22, 6.3V, XSRLCI608/B0J225M G X
PL8V PL8V = 7 5} %)
~ — L. RNPUT VNEG L
@R 8 . LNpUT vpos 32 - S
= Flose to B300flose to US00 o . GN GND
R506 L R509 2S CLKO 2., BOLK . C: C501 L500 EMI filtering will need tweaking P507
3.3k, 3.3k, 5% 2S TRCLKO I i SPK LP 1~~~ 2 SPKM LP .
25 DIO 4 AT Q Q bilharoiz U P
2S CDCLKO I e mp L 3L HPLEFT SPK LN 1~~~ 2 [
2S DOO I e PR |20 HPRIGHT GND BLWEPGTZ] Ewig 2.5mm RA header
PWR SCL L s - P5.0V_USB =z o«
PWR_SDA 8 . SDi'N = close 5 US5PO close to US00 = &
SPK_LP = C516 3 C518 Z Z
PLSV SEKSIE S E S Lcsf—csn0
—[' 10 SPKVDDI1 = - % ﬁ - -
11| DYoo SPKONDL SPKIN = R510 X X D503 D504
PL8VA ? SR < 20, 5% B B= RSASMZZN RSASM
T 3 DD SPIIRE SPK_RP L;,GND ui.CvND
T VMID  SPKVDD2 = 3 h “
AGND  SPKGND2 —
3 PADDLE  SPK_RN SERSRN = L
= GND = =
‘WM8961GEFL GND GND
C536| close to US00 P3__3_V
4.7uF| 63V, X5R, 0603 .
= headphone jack
GN\D
o @ o 1308
3 2 2
g g g a
o & o R502 HPRIGHT 3
P1.8V P1.8VA 2 P5.0V. UST& ] 560k, 5% HP_DETECT
o o] 3 ) o TIPLEFT = f
2 a 2 5 & HP DETECT __ R503 1 Q500 z
g S==csR Csré? csru} 200k, 5% N MMBT3906 < Header 4
] ] S S = - L3 i
3= = = | mewN L~ E
GND GND GND GND BLM18PG121
Maybe these caps should be of a larger value
R507 GND
47k, 5%
N
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3 4 5 6
= = = =
& B & B
P5.0V % f % %
T —og o X X X X
2 L 062 LesprZ Less2 L
2 —==C506 2 ==C507 2 ==C508 S ==C509
ué [ [ [y Layout with cuttable copper between pins to enable I-measurement
z = 0
A5 cs17 —Lc532 524 1504
10uF, 10V, X5R, 1{°%10uF, 10V, X5R, 10%
It o ol e — I W =] s
= U503 8.2 pF, NP e— PL8V
GND A A= ae=  SWI 5 LM26480SQ-AA
S 22 gRR i A TBIS 2.2uH, coilcraft MSS512 test point (DNPleader 2 (DNP) 53 gzg{nnly when [-measurements being done
[SR=ps EE 6
. = EFF RS0 R504 oo 10uF, 10V, X5R, IO%IIOuF, 10V, X5R, 10% (DNP)
] £55 /
POWER ON 2. SYNC > 178k, 1% 464k, 1% P‘_-IQV L L
0 ohm swy 4 - ~L = =
RS12 17 . gNLDOI FB2 -l FB IV 2.2uH, coilcraft MSS5121-222ML § GND GND .
PWR DELL RS2 ¢ G| St 519 pop only when -measurements being done
0 ohm (DNP) e 110V ngminal o 10uF, 10V, X5R, 10% €527
PWR_DELI 7.0 ENSW1 200k, 1% 240k, 1% 20 10uF, 10V, X5R, 10% (DNP)
2 : > PI8VA 1511 =
PWR DELI RS20 1 ENSW2 o1 |20 PLL, audio (star topology) P501 test point (DNP) ~ GND =
FBLI - 21 15 pF, NP0 Header 2 (DNP) GND
XnRESET 3 Cs21 Layout with cuttable copper between pins to enable l-measurcment
PWR DEL2 NECR RS13 RS14 0.47uF, 6.3V X5R 10%
= ga o, %
0 ohm (DNP) E‘U‘J‘E‘g‘ 232k, 1% 604k, 1% 2.85V nominal303 =
Aa'aaa 23 CAM VDD GND
E68EE  mn 2 :
=~ [ ~ C52&t point (DNP)
R516 RS18 0.47uF, 6.3V X5R 10%
<ol
! —L_ 255k, 1% 121M, 1% L
GND GND
L lc54o
= 47uF, 6.3V, X5R, 0603
GND
GND
P33V Layout with cuttable copper between pins to enable I-measurement
P30
+1.8V CPU VDD — !
_ — 2
| Header2 (DNP pop only when I-measurements being done
. 151
wifi - 230 mA CPU - 1500 mA pk POWER ON C528
" U504 1 10uF, 10V, X5R, 10% (DNP)
. 3 P5.0 1 6 test point (DNP)
DDR - 440 mA pk; 320 mA avg 2 5+ EN  BYP —
4 GND PAD
Eps.ov 7 GND
2 -IN our
CPU - 550 mA pk z C525 MIC5259-3.3YML —LCSZZ
= 0515 1 uF, 16V, X3R, 20% 1 uF, 16V,
i1
< g
= 3
GND >
8
Power on sequence shall be as follows: L
i +3.3V ) o
3.3V comes up first. AVDD PLL and AVDD for codec is also .
turned on now. 3
wifi - 200 mA
Then CPU VDD (P1.0V) and P1.8V comes up next, ideally
simultaneously. Camera is also powered on at this time. CPU - 100 mA pk
Copyright 2008 - 2010 Chumby Industries
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200 ohm @ 100 MHz, 1-turn ferrite core required on cable for EMC

&
5
o E 5 5
5V @ 2.5A peak +/- 5% from AC H Main supply switch
2
P5.0V_ALWAYS Inrush k%(ll to ~1ms rise time
300 o
3 | to chumbilicalL305 L300 F300 P5.0V_ALWAYS 565
1 RAW PW] EMI_PWR €300 P5.0V .
) 5 -005-¢ BLM18PG121 BLM18PG121 — Q300
EWIG22T03011000.0059 A e 18121200 —L 301 AR 4 | FDV30SN_POWER ON
- a D301 D300 4.7uF, 10V, X5R 0805 H8H0 1 uF, 16V, X5R, 0% ]
& =—=c313 CGRB3GFN RSASM =—=C302
] T 4.7uF, 1)V, X5R 0805 = 1301 o _
o EMI_GND GND |
S o 1 R302 J300
] 2 test point (DNP) _ 10k, 5%est point (DNP)
= C303 L302 Q302
1 FDC606P 1302
BLM18PG121 test point (DNP) .
GND N
2A peak to core
OTG for debug only
30 mV 70 mV. 30 mvV P5.0V_USB R705
XVBUS
drop the + signal bead
0 ohm (DNP) -
P703
ﬁELl)JSN VBUS
USB_NETS(i XotsD P D-
USB_NETS(J S D+
-~ XotgID.
D
- GND
%
=
= ==C702 USB_MINIAB (DNP)
2
| L
&
z |
@ nu
g 1
‘8 test point (PNP)
& 1305
> 11—
3 test point (IPNP)
= 1306
ki p—
S st point (PNP)
g 1307
= 1 —
QO west point (pnp)
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1 2 3 4
P33V U300
— vee our 4 P5.0V_USB
- SW GND ~
LAOISICS (DNP)
normal gain mode 1700 External USB
BLMISPGI21
= 24120 ohm
P702
i J LIGHT SENSE - 7 g -,
4 : 1 3 —l+c700
F==cim0 T 1 USB_NETS Lo TRTRSD 2 z T~ 100uF, 10V, VS D
g RI26 171 : E
i 470k, 1% & Q USBR D N ‘—g NP, =
g & <= USBR D P 3 9 4 R 7 B
) <=0 o) L701
[ Bournes SRF. 0Y or equive——
USB_NETS USB_NETS
L BumiseGian
= 2A 120 0hm
GND
P3.3V
P704 P33V -
_ o D702
R716 Z < RCLAMPO502B
20k, 5% i A
]
< CHUMBY_ BEND P705
7S Ewig 2.0mm RA header Xi2eSCL
gJ_C73(] 8 R718 Xi2cSDA ; i CAM _CLKTOHOST -
] D700 220, 5% CAM DO 5 CAM _STANDBY
& RSASM CAM CIRFRMAOST _ 5§
GND g Header 4X2
& Control panel switch = ..
Mini-hack port PS.0V_USB
GND ° 500 mA/port limit
L702
— F701 P01 o -
"Soft power switch" BLMISPG12] ’1‘,?2([" ma— %
o 24 120 ohkiSB_NETS 1812L0%0 3 Z ==C708
P33VALWAYS USB_NETS L707 Q a = “l+co1
2 1 ) “T~100uF, 10V, VS D
1703 e — HAR: 7 f o
<= 3 —% 4
! l | | J SOFTPOWER <= 70—
test point (DNP)  Tact switch B Bournes SRFZDSBQ@WS:(I)B_U_W\
o o USB_NETS BLMISPGI21
RSASM RSASM - oup 241200
12
o o test point (DNP)
—|n
_ o D704
Z < ReLAMPOS02H
a
Z
o
-
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VCC3.3 FB805
S

Please close to UL chip

AVDD

FB800

S
. veet s =
VEBE CFWIN =
CARDDATAI'S ,Lsxrdumoi%am 10 300 ofm 02 (or equw] 8
ARDDATAI4 €800 C801 ==C803
e r\?\T/L_m] XGHEDIN - ARDDATAI3 z P 10V, X5R z 0.1uF, 10V}
R 8 XusbhD P "ARDDATAI 2 AVDD AVDD o g
. . == CARDDATAI | 5 &
CARDDATAI0 S 3
CARDDATA9 819 €820
AVDD . 0.1uF, 10V, X5R | 0.01uF, 10V, X5R VCC3. 3 FBO01 PVDD
iaﬁﬁﬁmmwhlomgw e = = Z
U800 | Domm 3
AESLUASSUITMEZONTOA =0 > €804 = = C805 ==
QRRYoRRL e | JEST TSI S PLL_VDD =4 01ur 10V, X5R 2 0.1uF, 10V]
§5~‘<:mm‘<>§<qihhl~l~l—l—< G. e |
2z <28 S0E<<<4<<58 = g
7} 4 esdddaagn 2 2
23 22 285555 = C831 < ~
REOQ K% FEEEEZ< 60 CARDDATAS 0.01uF, 10V, XSR
| UP_RREF 555 S S S CARDDATAS -
9 CARDDATA7 VCes. 3 FBB03 @
AYEID CP_RNG RES D CARDDATAT 58— A RDDATAG = £ 2
XSCO CARDDATA6 - 2 VeeLs
xs0) XsCI CARDDATAS |7 —CARDDATAS oo € g
—H s conias BB T .
usBl DN . CARDDATA2 2 o tur, 10V, X5R B 0.1uF, 10V}
o B DP2_DM CARDDATA2 S RDBATAL 2 3
DP2_DP CARDDATAL u: o 1
AUB350 CARDDATAO e} s
, AVDD AVDD CARDDATAO 2 &
cs12 AXPR AT { AVSS u|. < L < .
C8124.7uF, 6.3V, X5R, 0643 tﬁg D DP3 DM e i = =
CPWR_V33 —-I - DP3_DP GPON6 [—e— (o rROLOUTO
5 N AVDD CONTROLOUTO  ONTROLOUTI <§ CONTROLOUTO
Ve < V33 CONTROLOUTI CONIROLOUT? CONTROLOUTI
ROz 4 AGNDsV CONTROLOUT2 CONTROLOUT3 CONTROLOUTOSCONTROLOUTI. , trace lengthshorter , surrdund with GND. VCC33 P50V USB
P5.0V_USB} AVDDsV CONTROLOUT3 ONTRGIOUTA SR LS
CPWR_V33 CP_V33 CONTROLOUT4 -
s a CONTROLOUTS
= vis VI8 2 CONTROLOUTS :
o813 < 9 XDCDN Re03 Re0s
8 LL VDD 7 PLL_VDD . = XDCDN (———%55 0
DNP = PLL_VSS Sy & £ s« £ SDCDN ATK 5% NP
] y g2 v 290<0 ..o
T 14 =) 5 EEQR0f
g [ =cus £ EZ%S B E3HREN-.zz
© 4.7uF, 10V, X5R 0805 BoZ, 808 2t tEE0288 i) JOK 5% chipResein
= w AR Ao NS A< 0E R STABSE
= & Pu>anum>C>A0RAR0ESA0 veesa
= R808 Faos
kR EERE R
Il 10k, 5%
VDDH ATOK, 5% 0 luF 10V, X5R
sscen |
USB signal line trace:
catr = HUB_TESTN <o ciftorential chacacter oric inpedance = =
1 2 CP_RNG RES e 3 stic”inpedance.
L ChoResan e n botueen Dt and 0
SUSPEND 5. .0 D+ and D- over the powe plare split.
180F, 5%, 50V BUS PWRED VCC 2 & 52,0 b+ and the
o oA 732 i preferred to zoute U552.0 0y ana
[} " D 8. to route USB2.0 D+ and
DP1_OVRCUR ¥ design quideline in desig . veess
Y800 = g 2
12.0000 MHz (310-11200401-002-9) g 3
cate BUS PWRED
1 2 XSCl 2 s Pover
Power
18pF, 5%, 50V
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CONTROLOUT4 Rz}

CPWK;V?TResergc_ 0 ohm resi
B AN

stor for EMIcertification

CONTROLOUTO and SCLK

Not at all confidential

1

TPR00A cs21
S P 0.1uF, 10V, X5R
_ [ CONTROLOUTO S P2 | po
—  CARDDATAI | B
GND  CARDDATAQ STRAgo A GND
CARDDATA2 rEL| SN
MSINS S P6 &’;Tz
CARDDATA3 S P71 Dars
CONTROLOUTI R81) L S P8
+ SCLK
CONTROLOUTL  trace Length shorter, surround with GND. Ssmg NEG
D @r
MS Pro
82 PROCONN_MXP038-A0-2XX0
J12pF, NPO
GND
CPWR_V33
R815
Reserve 0 ohm resistor for EMIcertification
o
JP801
1 - CARDDATA3
CARDIATA4 ER [ ol 4 CARDDATAS
CARDLJATA6 51 Craua e CARDDATA?
CEIN CFaddr10 Reserve Terminator
-OE CFaddr9 R81g DNP c825 | |DNP
CFaddrg CFaddr7
vee CFaddr6
H uas croas =
CONTROLOUTI ] et CQNTROLOUTO
CARDIJATAO s & CARDDATAI
CFdata0 CFdatal
CARDIJATA2 -
DN CFdata2 101816 5+—
CFCDN o G CECDN
CARDLJATAIT M| G @ CARDDATAI2
CARDDJATAI3 aa o CARDDATAL4
- CFdatal3  CFdatal4
CARDIJATALS
CFdatal5 CE2N .
e ORBN ONTROLOUTS trace length shorter, surround witn]w.  CONTROLOUT3
& contRolouts ORI N
—1 1 NTRQ vee
< CSEL VS2 — .
CONTROLOpTS T s CHWTN
—22 INDACK
CARDDATAS i CARDDATAY
CARDDATAI0 ol Gy om
~CF 221:08012000-000-9
oo == cafr fesz
S8PFNFO o .
o 0.1uF, 1)V, X5R pre

CONTROLOUT &

CONTROLG

1 trace lengthshorter, surround with GND.

CPWR_V33

Re12

Reserve 0 ohm resistor for EMIcertification

trace lengthshorter ,

Fo3
JPS00B
J0k,5% CARDDATA7 MMC SD P
CARDDATAQ MMC o] Y
MMC GND 823
MJC e 0.1uF, 10V, X5R
CONTROLOUTO R84, 33.5% MMC SD P - B
- CLK
succound n¥n S, MJMC P =
o . : =
120F.NPO e MHC S0 - DATODAT €5
: 2 - DATI
CARDDATAG 5| e
CARDDATA2 S 0
SO P
SDCDN Sb Pz ONP
GND CD
GND
SDMMC
PROCONN_MXP038-A0-2XX0
GND
. & CPWRV3
=
N N 17
. JP800C c
-3 XDCDN 2
RDDATA3 3.
CONTROLOUTZ 4
CONTROLOU 5
CONTROLOU 6
CONTROLOU] 7
CO! OLOU’ D P8
CARDDATAI D _PY
XD 0
ATA XD PI1.
ATA D P2
ATATD 3
ATA 4
ATA 5’
ATA 6
ATA D P17,
DDATA D P18
D 9
D P20
XD
PROCONN_MXP038-A0-2XX0
=T g D
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5 6
PIOV
3 R405 VRI
226k 1% &1 Vo
£a80 'R406
6.98k, 1% 2.2F, 16V, XSR ca6
R 220F, 16V, X6R < 200 ohm R407
PE.0V_USB 3.4k, 1% UF, 16V, X5R
:, P5.0V_USB = = VR2 < 200 ohm
%
% ==C423 ca17 = VRI0
z R408
P10V TP: 11.56V < L401 P10V 1.33k, 1% JUF, 18V, X5R ca18
P5.0V_USB 12 == 10uH Taiyo NR3010T 100M <200 ohm R409
11.68V target 2 GND 1.6k, 1% JUF, 16V, X5R
1156V actual ~ PR410 - — k3 < 200 ohm
82.5K, 1% R4LEE  PIOVE D402 D403
100k5% Pl BATS54S £419 =
[ Z _lest point (DNP R412
2 J—C"ﬁ 8 O BR0530T 16, 058 0.3 866, 1% UF, 16V, X5R
o 5 2 VGH 1400 < 200 obn =
z| 8 < = | 2 4L || TPISV
& & 2| pov caxe = = VR4
| < i
2 2 P5.0Y_USBGND 2 o B3 —Lmzs —Lc426 test point (DNP)
z = U402 3 15 1uF, 35V, X7R oo
= 1 0.14F, 50V, X7R, 10%5 R41S
I 3 o ool 2 e= = 178k, 1% F 1oV, XER
S = ; ; < 200 ohm
_,__W - £ BIAS FO i | 25 & = & GND GND
o R ET S G0 oom - = ws
680 pF, X7R & ==C43§ ==C431 6 i C432
5 —I— > T 7 VREF VDDI BIAS O[T VGL 433
— l;» & I ol IN3 0OuUT2 A 1401 R418
N z — - IN2 SHDN '3 _ N
GND z ] 0.1uF, 50V X7R, I 1 TP: -7V 6.8k, 1% JUF, 16V, X5R
AATI118 VGL 1 < 200 ohm
VGH test point (DNP)
2 =~  VR6
& R420 (435
15V target R421 2 53.6k, 1% 1uF, 16V, X7R o3
150V actual 110k, 1% = R422
BIAS IN2 2,15k, 1% AU, 16V, XSR
.75V targel <200 ohm
R425 6.7V actual
10k, 1% 3 VLG / = g
/ GND  P33VLED ) U405 Zsow USB VR7
. ~ A vCC
BIAS VREF £438
@ V| R427
Cd40 SN74LVCIG17DBV 121k, 1% UF, 16V, X5R
— 0.22uF, 50V, X7R, 10% < 200 ohm
GND
= LCDBIAS SHDN = VRS
GND
caa
R429
1.5k, 1% JUF, 16V, X5R
GND < 200 ohm
P10V
ca42 o
LU, 16V, X71 D " P10V
402k, 1% b
=
= & Z=caa3
=
- VR400 R0 S
247k VCOM
- Cada + cads _ ]
R34 JJ0uF, 16VX5R D.AUF, 10V, X5R 1480 1481 . .
200 1% {estpoint (DNP)  test point (DNP) Copyright 2008 - 2010 Chumby Industries
Tile
=3 Silvermoon OEM ref v3
h b (R)  Size Number Revision
chumby “ *
. . . Date: 6/17/2010 Sheet of
Not at all confidential Please see the HDK license agreement for terms of use at http://www.chumby.com/legal/developer File:
1

2

3

4

Sisilvermoon_chb801_v3\led_bias.SchDoc Drawn By:
6





