Documentation

Changes from Rev.B to Rev.C TS-4700 Rev.C BOMs

Removed two DDR2 x8 RAMs (Comm Temp) There are two BOM types:

Added one DDR3 x16 RAM (Comm Temp) One with a 5K LUT FPGA TSPN 35-3100-9
Changed RAM 1.8V power supply One with a 8K LUT FPGA TSPN 35-6142-7

from 1.8V to 1.5V
and used Marvell switching reg. OPT1 = UT-4700-256-256XF I1s 5K LUT

Added Termination power rail (U17) OptZ = UT-4700-256-256XF-8K = 8K LUT

and termination resistors

R56 not populated on any BOM
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PXA166 800 MHz CPU

LCD_D[00:23]

U2-E (
LSB MFP_60 E10 LCD_DO0O
MFP 61 |20 LCD_DO1
MFP_62 B10 LCD_D02
MFP_63 A10 LCD_DO03
Blue P 64 A9 4 1cp pos
Mrp 65 B2 4 LCD_DO5
MFP 66 29— 1 LCD_D06 .
MSB MFP 67 FE&——4 LCD_DO7
H UsBH P M7 ] HOSTA USB_P
Lsg Mrp 68 28 4 Lcp pos OSt gy N M8 ) hosTA UsB_M
MFP 69 B84 LCD_D09
1C8 A LcD D10
MFP_70 - _ usB_oTe p N7 usB_oTG_ P
MEP 71 —=—_ 1 LCD_D11 N18
Green S o LA7 USB_OTG_N —=2— ] USB_OTG_M
mep 72 A7 A Lcp_p12 “ore.
mrp_73FBL— 1 LCD_D13 N
Mrp_74FB7 4 LCD_D14 USB_VBUS l—<"JusB_5V_LINE
 751.EZ_____ 4 LcD D15
MSB  MFPTS - usBID X uUsB_OTG_ID
LSB MrP 7626 4 LCD_D16 217
mrp_77f-B6 4 Lcp_p17 A_ISET
mrp 7828 4 Lcp_D18
| E6 A4 LcD D19
RED MFP_79 A5 . PXA166_COMM_TEMP R15
MFP_80 FA2——] LCD_D20 6.04K
Mrp 81fBS 4 Lcp_D21
Mrp g2C5 4 LCD_D22
MSB MFP_83 | D5 LCD_D23
R43
PCLK  MrP_s8 |BLL__AAA——<JLcp_cik
30
vsync  MFp_56 Pl cp vsyne
Hsync  ypp 57 L () LCD_HSYNC
DE mrp_s9 FALL— T 1cp_pe
u2-1
MFP_8a{-A4— <] ONE WIRE  PWM2 or ONE_WIRE Mok MFP 113 FH2 ) AUD MOk 24.576 MHZ
B4 SSP1_FRM  MFP_114 FHL ] AUD_FRM
PWM1 MFP_85———<_] LCD_PWM SSPL_CLK  MFP_115 J4 (] AUD_CLK
SSP1_TXD MFP_116 B ] aup_TxD
PXA166_COMM_TEMP SSP1_RXD MFP_117 22— AUD_RXD
R42
MMC2_CLK MFP_118 HL——AA/A\———< ] SDCARD_CLK
30
mrp_110FKL ] FpGA_JTAG_TDO
MFP_120HX2 ] spi_miso
Mrp_121 K8 ] spi_mosi
PWM3 MFP_122HK4 ) wrp_122

PXA166_COMM_TEMP

Control

RESET_IN# is Input only
U2-F
OFF_BD_RESET# [ L1 | RESET_IN# PWR_scLH2——J 1zc_cik | 12C for PMIC
\a PWR_SDAFE2— ] 12c_paT | Interface
CPU_WAKEUP [ > WAKEUP
M3
CPU_JTAG_TDO [ > TDO
CPU_JTAG_TCK [ > M2 1tk 118
i PXTAL_OUT
CPU_JTAG_TMS [ > ™S
CPU_JTAG_TDI [_>——= L4 | 1py vi
M4 | TRsT Tl
R18 . 1 3
N2 f jrAG SELECT PXTAL_IN ||:||
R70 2| 5 |
3.3v VWA — a7 2 [ I
. - PXA166_COMM_TEMP o
R68 — - 15 pF 26 MHz 15 pF
r6o 4.75K
4.75K - -

MMC2

MFP_18 >—Bl6

Not very useful

Connect to FPGA

CAM_D[0:7]

CAM_D7
CAM_D6
CAM_D5
CAM_D4
CAM_D3
CAM_D2
CAM_D1
CAM_DO

CAM_VSYNC [ >—317

SDCARD_po [ >—B13]
SDCARD_D1 [ >——A13 ]
SDCARD_p2 [ >—212 ]
SDCARD_D3 [ >——B12 ]

SDCARD_CMD [ >—B14 |

MFP 34 [ >——C12 |

SMC
Bus

SMC_D[00:15]

CAM_HsYNC [ >—H18 Iyiep 48

cAM_veLk [ >—H16 yep 50
cAM_McLK [ >—=C16 lyrp 54
CAM_PCLK > __G15 | MFP_55

PXA166_COMM_TEMP

u2-G /
MFP_0 | F18 SMC_D15
Mrp_1 |FELL (| SMC_D14
Mrp 2| -E16 ] svC_D13
Mrp 3|-ELS (] smc_D12
MFP_4 | E18 SMC_D11
Mrp_5|-EL7 ] SMC_D10
MFP_6 E16 SMC_D09
MFP_7 E15 SMC_DO08
MFP_8 D18 SMC_DO07
MFP_9 D17 SMC_DO06
MFP_10 D16 SMC_DO05
mFp_11 D15 SMC_D04
MFP_12 |-C18 SMC_D03
MFP_13 C17 SMC_DO02
MFP_14 B18 SMC_DO01
MmFp_15 -BL7 SMC_DO00
MFP_16 AL ] NAND_cso#
A17
MFP_30 MFP_17 ==L——<" ] NAND_WR#
MFP_31
- MFP_19 M SMC_CS0#
MFP_32 MFp_ 20 FE15 ] smc_csi#
MFP_33 MFP 21 FBLS ] NAND_ALE
MFP 22 FALS ] NAND_CLE
D14
MFP_28 MFP_23 —==*+—<""] SMC_LUA#
MFP 24 C14 ] NAND_RD#
MFp 25 RIS smc LA
MFP 26 FEL3 ] NAND_BUSY#
Mrp 27 FE13 7 smc_IRQ
MFP_18
MFP_29 LG SMC_CLK
MFP_34
MFP 35 |ALZ (] SMC_BE1#
MFP_36 |E12 ) smc_pe2o#
PXA166_COMM_TEMP
uU2-D
— L15 | MFP_37 617 R40
L16 | \ep g MFP_53 —/\2/\40/\,—< FPGA_JTAG_TCK
M5 | vep_39
KI5  vep_a0 ~al
K16 |
az | MrP_a7 FLE—AAN——] FpcA_sTAG_TDI
—KI7 | wrp 42 240
315§ vep_aa
316 | \vep_ss
MFP_46
mrp_a3 K18 ) wrp_a3
MrP_49FHL7T ) MFP_490
SD Card #1 (for Boot)
Mrp 51 FH1S ] mrp_s1
MFP 52|-C18 ] wmFp_52
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DDR3 SDRAM

RAM_A[00:14]

CPU

U2-A
RAM_AQO R10 A o
RAM_A01 U10 | A 1 RAM_D[00:15]
RAM_A02 V10 | ya 2 [
RAM_A03 RL | A 3
RAM_A04 Uil 1 wa 4
Vi1
RAM_AO5 Viz MA_5 MDQﬁOPZ— RAM_DOO
RAM_A06 o MA_6 wpo 1|28 4 ram_pot
RAM_A07 1 MA_7 MDQ_2 P4 A RAM_DO2
RAM_A08 MA_8 MDQ 3R3— RAM_DO3
RAM_A09 R12 | va 9 | 13
RAV AL Vi3 — MDQ_4 RAM_D04
- s | A0 Moo sFYL 4 ramM_DOS
RAM_A11 R13 MA_11 MDQﬁGUZ— RAM_DO06
RAM_A12 MA_12 mMpQ 7HYL 4 RAM_DO7
RAM_A13 P13 | ma_13 -
RAM_A14 R14 | A 14
MDQﬁgﬁ— RAM_DO08
MDQ ol-Y4 ] RAM_D09
RAM_BAO [ >—T21 spBAO MDQ_10 -2 RAM_D10
raM BAL [ >—FR2 | spas MDQ 1112 4 RAM D11
RAM_BA2 [ >—P10 ! sppa2 MDQ_12 [ RAM_D12
- MpQ 13-R6— 4 RAM D13
MDQ 14T6— RAM_D14
RAM_RAS# [ >—Y8 | spras# MpQ 15— 4 RAM_D15
RAM_CAS# [ >—Y9 | spcas#
U9
RAM_WE# [ >——=2-{ SDWE# sDckel N2
RAM_cso# [ >—R8 spcso# spcsiw N0
u14
RAM_cke [ >—FR71 spckeo oDT1
DDRESET# |4 ] RAM_RST#
RAM_CLK [ >—Y8 1 spciko Output
RAM_CLk# [ >——Y71 spcLko#
CALPAD -4
raM_Lom [ >—F11 bowmo
RAM_UDM [ >—Y2{ powm1
R38
240 ——_] DDR_1.5V
RAM_LDQS [ >— bQso ~to
RAM_LDQs# [ >—RL | psqo# — 2.4K
ramM_ubgs [ O——2 Dpsgs1
RAM_UDQS# [ O——Y¥41 posi# vRerF L
N5 1 ciss R50
e SEC_CS_EN 1w 2.4K
RAM_ODTO0 [ >——=2 oDT
PXA166_COMM_TEMP — -
—<] 3.3V
R57
2.4K
R82
RAM_UDQS# [ AVAVAY,
1.0K
——_] DDR_1.5V
R83 R56
RAM_LDQS# [ NN\ DNP
1.0K
RAM_UDQS -
RAM_LDQS
RAM_CKE [ >—
R84 RAM_CLK
o R85
: 1.0K
R72
Ras 4.75K
100
B - RAM_CLK#

256 MB
X 16

u19
RAM_AOO E:; AO VDDO B2 - <__] DDR_1.5V
RAM_AO1 55 Al vDD1 D9 l
RAM_A02 A2 G7 —1 ci87 cir2 L cir3 1L civa 1 cirs L cize 1 ci77
RAM_A03 N2 A3 VDD2 1w Aw _ 1u . 1uF __ AuF __ AuF __ .1uF
RAM_A04 gg Ad VDD3 K2
RAM_A05 A5 K8
RAM_A06 R8 A6 VDD4 N1
RAM_A07 R2 A7 VDD5
RAM_A08 ;g A8 vDD6 N9 —
RAM_A09 A9 R1
RAM_A10 L7 A10 VDD7 "9
RAM_A11 R7 All VDD8
RAM_A12 N7 A12
RAM_A13 13 A13 Al
RAM_A14 17 Al4d VDDQO ' <] DDR_1.5V
M71 A15/NC vDDQ1 A8 l
vDDQ2 L v v v Slur- S v e
L ine vDDQ3}-22
B Ine vDDQ4HE2
L1 inc vDDQ5HL 1
L9 Inc vDDQ6HH2 -
. vDDQ7HH2
rRAM_BAO [ >——=1BAO VDDQ8 Cc9
RAM_BA1 >—N8 BA1 RAM_D[00:15]
RAM_BA2 >—M3 BA2
DQO E3 RAM_D10
F7
RAM_RAS# >—‘]3 RAS# DQ1 - RAM_D12
RAM_CAS# >—K3 CAS# DQ2 RAM_D11
L3 DO3 F8 RAM_D08
RAM_WE# [ >———WE#
DQ4 H3 RAM_D13
RAM_CLK [ J7 CK DO5 H8 RAM_D09
RAM_CLK# D—K7CK# DQ6 G2 RAM_D14
H7 RAM_D15
ram_cke [>———FK9 1 ckE DQ7
D7
RAM_CSO# >—L2 CS# DQ8 RAM_D00
DQ9 C3 RAM_D03
RAM_RST# >—T2 RESET# DQ10 C8 RAM_DO7
RAM_ODTO D—KlODT DQ11 C2 RAM_D04
DQ12 A7 RAM_D05
RAM_LDM D—DsUDM DQ13 A2 RAM_DO1
RAM_UDM D—E7 LDM DQ14 B8 RAM_D06
DQ15 A3 RAM_D02
RAM_LDQS >—C7 ubDQS
RAM_LDQS# D—WUDQS# VSSQO B1
B9
rau_Ubgs [>——F3| Qs xzzg; D1
G3
RAM_UDQs# [ >—=21| DOS#
Q vssQ3 |28
vssQaE2
RAV_vREF [ H1 \REF DQ VSSQ5 Es
icml = VREF_CA VSSQ6 G1
AuF — G VSSQ7
8 vssQs e
ZQ 1
p— L o o -
- - O N MW ON®BOD A A
D NN DNDOONND NN
R37 DDDDDDDODDDDDD
;240 > > > > > > > > >
o| of H| o af 0] | o A o | &
< of wf O 2 2 =S S oo -

RAM_DDR3_X16_96BALL_2GBIT_CTEMP
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DDR_1.5V [_>

DDR3 RAM

Termination

Power Supply

I

< RAM_VREF

——  2.2uF
u17 §_<:| 3.3V
‘ 2 lvin venTL L
J— c45 3 Amps VOUT S o—— ] RAM_VTT
R77 10 uF
4.75K SENSE 2 c34
22uF
- N PGOOD F2—
- REF_IN L
- i c231 .
10 nF -
N REF_OUT
4 i C112
GND 1 uF
- ; GNDE
- EN 1
1.7V =H PAD
3.3v [ >—- -

RT9040_DFN10

Termination

Resistors

RAM_A[00:14]

RAM_VTT [

g RNLC
c18s5 226 c227 c228 229
A UF 10 nF 10 nf 10 nF 10 nf
RN6-C
I I I I I AN
- - - - - 75
g FNLA
5 RN5-D 4 75
' VA <] RAM_RAS#
75
| c230 232 g RN4-A
10 nF 10 nf AN
RN5-C
6 3 75
VVAA <] RAM_CAS#
L 75
g RNSD
RN5-A
8 1 VA
VAVAVA <] RAM_WE# 75
75
g RNLD
RN4-B
7 2 VAN
VA <] RAM_BAO 75
75
, RN3B
VAVAVA <] RAM_BAL
75
, RNLB
75
g RNaC
+——/N\V/"———<] rRAM_BA2
75
g RNSC
75
, RNSB
VAVAVA <] RAM_ODTO s RN2C
75 YAVAYA
75
RN2-A
RN4-D 8 1
—5\/\/\/\4_<:| RAM_CSO# \/\/\/\
75 75
 RNG-B
RN2-D 75
5 AANA4
75
g RNe-D
75
. RN2B
75
g RNG-A
75

RAM_AQ0

RAM_A01

RAM_A02

RAM_A03

RAM_A04

RAM_A05

RAM_A06

RAM_AQ7

RAM_A08

RAM_A09

RAM_A10

RAM_A11

RAM_A12

RAM_A13

RAM_A14
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10/100 Ethernet

o—___| ETH_CT
i c222

10 nF

FB3
YY"\
33V [ >—
FB4
~ i -
i c147 i C186
1 cm
P :|: .1 uF :|: .1 uF — 2ouF
R73
3.3V
AVAVAY, —
u2-c 4.75K = — L
- R55
2.4K
u13
MDIO MFP_101}DL
16
MDC  MFP_100 2 | MDIO vDD_1A 2L ‘
17
MDC 1
VDD_2A
MFP_og [-ES 179 C52
_ 17 2.2uF
RXDO D2 11 | RXDO/MDEO
RXD1  MFP_98 10 | |
S Soiece, L
RXD3 MFP_96 8 -
RXD3/PHYAD2 1 —
VDD_IO ] 3.3v B
RX_CK  MrP_o4 B3 7| RXCLK/PHYAD1
RX_DV  Mrp_103|E2 26 1 Rxpv
c2 13
RX_ER  MFP_95 RXER/RXD4/PHYADO VDD CR LS )
1.2V Core
c212 c49
TXDO ~ MFp_o1 €2 22 1 1xD0 10 nF 2.2UF cLre
.1u
TXD1  MFP_90 |-BZ 28 | 1xp1
D4 24 R95 R65
TXD2 MFP_89 TXD2 51 R98 /\/\/\I ] ]
VP 88 A2 25 51
os g TXD3 — — 4.7ohm
20 B
TXCLK C115 C221
TX CK Mepge A3 )1 e |21 <] ETH_RX+ AUF 10 nF
- TXEN
B3 <] ETH_RX-
TX_EN  MFP_87 14 30 | —
CRS RXN
Al
CRS  MFP_92 | 15 { coL/crRs_pv/MODE2 — — —
coL  Mrp o3 [BL
R75 18 |— xp |22
AVAVAY: TNT/TXER/TXD4 . R96 Ro7 L c116
4.75K TXN 51 51 —— .1uF
- 19
£ FPGA_RESET# [__>———=—RESET# vDD_IO max
MFP_102 52
<] ETH_TX+
3 <] ETH_TX-
4| sra2 LED1/REGOFF
E1 4
MFP_104 ==—-_] —
: MFP_104 VDD_2A VDD_2A —
F2 Y3 e L2
MFP_105 —=——<_"] MFP_105 M 5 LED2/INTSEL
L XTAL1/CLKIN
MFP_106 FE2—— wmrp 106 XTAL_25MHZ_HC49_SMT " <] ETH_LEFT_LED
25 MHz vss
32 {BIAS <] ETH_RIGHT_LED
PXA166_COMM_TEMP —— %5 . L coa
- P __ 15pF p—
1K LAN8710i RoL
: 12.1K 6.04K

PHY address = 0

LED high voltage
is VDD_2A = 3.3V

LED1 = Activity/Link
LED2 = Speed 100 Mbit
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FPGA with 5000 LUTSs

DIO_00
DIO_01
DIO_02

DIO_03

DIO_04
DIO_05
DIO_06

DIO_07

DIO_08
DIO_09
DIO_10

DIO_11

DIO_12
DIO_13

DIO_14
DIO_15
DIO_16

33v >
R92 R93
12.1K 12.1K
SMC_D[00:15]
N
Boot Strap 512HZ is not running
SMC_D00 f— 401} g5 10_g2 201 BUS_ALE# . S
- - - - = until RTC initialized
TS-4700 smc_por 943 110 g5 10_g2H92 <] BUS DIR
SMC_D02 f— 44 ] | 103 —
Mode 2 Boots from | 10_B5 10_B2 BUS_CS#
sMc_po3 h—— 46 {5 g5 10 8109 ] BUS_BHE# MUX_AD_[00:15] 136 1yeco o Input 10 848« 5121z
1 NAND Flash 128 |\cco o 10_86 22—~ <] REBOOT
SMC_Do04 30| 10_CLK_B6 10_B2 100 MUX_AD_00 - -
0 SD Card smc pos N 91\ cro1 B7 10_g2 22 MUX_AD_01 112 18
47 08 VCCo_1 10_B7
SMC_D06 pD———"1|0 B5 10_B2 MUX_AD_02 129
10_BO
smMc_po7 f— 50 15 g5 10 228 MUX_AD_03 o5 "l
VCCO_2 10_CCLK_B7
SMc_pos 1,6 a7 102 24 MUX_AD_04 105 lyeco 2 10_go 231
sMc_Do9 2 fi5 g7 10 g2 28 MUX_AD_05 133
52 10_BO
SMC_D10 ———210.85 10_p2 |92 MUX_AD_06 76 lveeo 3 143
SMCDI1IpN~—2° 1|0 B5 o1 10_BO
10_B2 MUX_AD_07 19
15 63 10_B7
SMC_D12 M =2 1|0 B7 VCCO_4 144
2 10_BO
SMC_D13 N 22 1|0 CLK_B7 %0
54 10_B2 MUX_AD_08 42 130
SMC D14 2 1|0 B5 a9 VCCO_5 10_BO
55 10_B2 MUX_AD_09 49 104
SMC_D15 99 1|0 B5 a8 VCCO_5 10_B2
10_CLK_B2 MUX_AD_10 .
36 87 MUX_AD_11 10_8B0
SMC_CLK [ >——221|0 B6 10_CLK_B2 _AD_ 33 a1
37 VCCO_6 10_B6
sMc_cso# [ >—="110 B5 78
20 10_CLK_B3 MUX_AD_12
sMc_csi# [ >————=—10_INIT# B7
- 56 10_CLK_B3 L MUX_AD_13 4 1veeo 7
O— SMC_LLA# [ >————=-{10_CLK_B5
- 10 B34 MUX_AD_14 14 lveeo 7 10_B5 |22
; 10 32 MUX_AD_15 10_gs |48
SMC_LUA# [ > IN_PROGRAM#_B7 21
35 10_CLK_B7
SMC_BE1# [ »—10_B6 125
57 10_B0 ==—"——<_"] BUS_WAIT#
SMC_BE2# [ >———="110 B5 39 138
5 10 B5==—<__] MFP_18 23 10_BO
SMC_WE# NAND_ALE [ >»——110_B7 134 VCC_AUX1 132
10 BO————< | MFP_34 60 10_BO
11 VCC_AUX2 137
SMC RD# NAND_CLE [ 38 115 Bs IN_CSSPIS_ B7———<__ ] MFP_51 85 | yee auxa 10_B0O———< ] DEBUG_TXD
- - — 123
=]
SMC_IRQ [ >——23 {ouT_csspIN_B7 10_80 124 UarTO_TXD 117 |\ e auxa 10_B0 DEBUG_RXD
? 32 - - - _I——<:| SPI_CLK
not needed NAND_RD# [ >——=+10_B6 10_80122 7 uaRTO_RXD a3y ‘ 10_CLK_Ba 8L
27 VLD
not needed ?  NAND_wRr# [_>———="{10_B6 1080221 ] UARTL TXD o3 10_Bo L7 spi_miso
119 VCC_JTAG 62
10_CLK_BO|——"—<_"] UART1_RXD 10_CLK_B4 —=—<_"] SPI_MOSI
17
SMC_RDY [_>——=—110_87 10_CLK_B5 22— <] SPI_FRM
10
_ [OoO——
FPGA_25MHZ 1087 IN 6 140 lyec pLL o
28 10_CLK_B1|——"——<_"] UART2_TXD 67
FPGA_RESET# [ >———10_CLK_B6 IN 115 VCC_PLL_1
10_B1|——=>—-<_"] UART2_RXD -
120 10_B4|———<_ "] EN_USB_5V
10_CLK_BO—=——<_"] UART3_TXD 7
114 10_B4“——< ] EN_LCD_3.3V
10_CLK_B1|——"—<_"] UART3_RXD 69
10_B4—>>——_ ] EN_AVDD_OTG#
FPGA_1.2v[ > 24 70 SD_PO
113 _1. VCC_INT1 10_B4———<_"] SD_POWER#
10_B1|—=—"—<_"1] UART4_TXD 59
110 VCC_INT2 65
10_B1—==—"—<_"] UART4_RXD 84 10_B4 —=—=>—-<_"] CPU_WAKEUP
26 108 VCC_INT3 s
CFGO 10_B2——"—<__] UART5_TXD 10_DONE_B7 ——<__ ] UN-RESET
Ny 25 107 L8 vee_inTa 142
3.3V TOE 10_B2——"—<_"] UART5_RXD 10_BO———<_| RED_LED#
2K 10 B7F8— <] GREEN_LED#
82 u14
FPGA_JTAG_TDO [ »——=1JTAG_DOUT_B8
FPGA_JTAG_TDI [ >——3%1 JTAG_DIN_BS LATTICE XP2 144
FPGA_JTAG_TCK [ >——2L1JTAG CLK B8
FPGA_JTAG_TMS [ >——L21 JTAG_TMS_B8
o — N ™ < n
- N o < n © ~ e [«2] - - - - - -
[a) [a) [a] [a] [a) [a)] o [a) [a] [a) [a) [a) [a) [a) [a)
= = = = = = = = = = = = = = =
O O O O O O O O O O O O O O O
[s2] N < - — < o) n © ~ © - © n (2]
DNP — [42] < n © © ~ 5] o o — N ™ ™
— — — — —
5K LUT FPGA
8K LUT FPGA
ue
. 1.20V typ.
DDR_ 1.5V [ VIN VOUT O
1.5-5.5V
1 R23
EN 6.04K
0.8V FB
] FPGA_1.2V
1 caa _
3 PAD __ 10uF
—{pPGOOD
GND
e . _1 c190 _1 ci163 _1 co16 1 co14 L co213
LD39100PUR_DFNG — R K _ _AuF _AuF _ . 10nF . 10nF __ 10nF

DIO_[00:16]

J—

EN_AVDD_OTG# [ »—— L

3.3V >

USB
Power

R13
6.04K 2

Q2

TY T
Ly

FET_PC_DMP2305_

3
L] AvDD_OTG
- Latch
R53
2.4K u4
D vee 2
UN-RESET > CLK oA—] OFF_BD_RESET#

FPGA_RESET# [ >—— 0|

CLR#

NC7Sz175P6_SC70 -

This drives CPU_RESET#
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#1 3.3V Power Supply

up to 2000 mA

us
—O
1 Lx1 4 —0
FB1 PVIN1 15 L1
2 Lx2 i
PVIN2 16 3.30V nominal
POWER [ > - e g " LX3 228 : <] 3.3V
4 AVIN 2.2 uH
10
c167 ca2 FB c36
1 UuF 10 uF —NC 22uF
5 PGND1L [-L
. CTLO PGND2 |12 o
— — e peND3 13 §R44 —— 22 uF minimum
CTL2 17 30 -
PAD_GND
8 - 50 uF Max.
CTL3 AGND L2
R71
4.75K REG_SC183C_BUCK_2A_QFN16 —
4.1V nominal
. . R51 6
trip point §2.4K R29 -
u10 POWER [ O>—ANN— —
2 [ooe 53.6K , K %S Q4-A
|_
RESET# -2 s
3 l
R10 | co15 GND
6.04K _ . 10nF
STM1001S-2.9V_SOT23 - D
R52 - G| H—:Z:S Q4-8 =
2.4K S\ |}
- - S
- 4
EXT_RESET# [ > L
L— ] Low_voLT# -
D
REBOOT —
N H_} QS-A
2 \ |+
R81 S
1.0K 1
C169
.1 uF
— u7
FB2 -
1 a2 1.0V
POWER [ > 228 . PVIN1 15 L2
2 Lx2
PVIN2 16
c1e8 ca1 LX3 Y ' ' ] CPU_CORE
uF 10 uF 41 AVIN 2.2 uH l l
rg |10 c40 c35
—91n\e 10 uF 22uF
— — 5 PGND1 L \
. CTLO PGND2 |12
. CTL1 PGND3 |13 — —
. CTL2 PAD_ GND -1
EN_CORE_RAIL[ »— CTL3 AGND K3

REG_SC183C_BUCK_2A_QFN16

POWER

Analog

C225

<] AVDD_0SC

1007 1 near CN2

3.3V >—
3
1 Q3
£#2 .o
C166 2 LIVIN vouT 2 - 1.8V :
|1 1.8-6.0V 2% i i
1w e cso
- 2.2uF
Low_vout# [ >——3en )
GND

REG_200MA_XC6221B-1.8V_SOT5

POWER >

R62
+2.5% %976}(

REG_MVPG30_DFN12

GND
#4 DDR3 1.5V Reg.
u1s 2 |
FB5
LIM
VRV : 7 pvIN LDR—
i C165 i c43 Lre
AUF 10 uF —O
L3
swle v - : <] DDR_1.5V
— — 2.2 uH
R64 B
L ANAN— 8 svIN c37 c38
220F 22UF | cie2
4.70hm 1 uF
3 5 —— 1u
2.0V =H sFB
c189 ol 08v=t
A UF EN_DDR_1.5v# [ >—291sHUTDN VSET L L L
12 I poeT NC - B
- 4 R26
SGND
53.6K —
13 = 1.5V
PGND
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CPU Power

33v [ - - - - - - -
l 156 l c157 i c158 i 159 i 204 i €203 i 202
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF 0nF | c155 | c1sa | cis3 | cis2 | ciso L c1s1 | coo0_ | co01
. 1uF__ 1uF — . 1uF . 1u ___ 1uF ___ 1uF . 10nF—__ 10 nF
3_3V |:> . _ . . . _
l 205 i 206 i c217 l c218 i c219 i €220
10 nF 10 nF 10 nF 10 nF 10 nF 10 nF ocws |ocis locus locwme o L cwo
_ .1uF . 1uF — . 1uF . 1uF ___ 1uF ___ .1uF
CPU_CORE [ > - - : - - - -
i c132 i c133 l c134 i 135 i c207 i c208 c138
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF Ao 1 cize | cize 1 cizr | cim L cizo 1 coos
_ .1uF — . 1uF . 1uF ___ 1uF ___ .1uF . 10nF
- - - - - - — near CN2
DDR_1.5V [ > - - - - - - -
i 120 i c121 i c122 i c123 i €209 i €210
c124 | cooa
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF A 1 cios | cize 1 _cior | cizs | cio ___10nF
_ .1uF . .1uF . 1uF ___ 1uF ___ .1uF
- - - - - - - e 1 N N e — ] near CN2
AVDD_OTG [ >
c118 c119
.1 uF .1 uF

|
Ll

AVDD_OTG

>—

. P16

AVDD_0SC [ >

i C161

.1 uF P1.

1 e

3.3V >—

C4

C7

c9

U2-K
P9
AVDDT PCIE VDD_M_1 ” <] DDR_1.5V
VDD_M_2
R4
AVDD_PCIE VDD_M_3 -
VDD_M_4
vDD_M_5 110
RFU_R15 VDD_M_6 113
us
Reserve Future Use VDD_M_7 s
VDD_M_8
AVD_UHC
voD_coRe_1 -8 <] cPU_CORE
AVDD_OTG VDD_CORE 2 |-ELL
VDD_CORE_3 |82
AVDD_OSC VDD_CORE 4 |-G14
PLL also VDD_CORE_5 |HH2
VDD_CORE 6 |-H14
AVDD5_USB VDD_CORE_7 |5
Output only VDD_CORE_8 |-t14
10 mA max. VDD_CORE_9 |-M5
VDD_CORE_10 |-M14
VDD_100_1 VDD_CORE 11 |-E8
VDD_100_2 VDD_CORE_12 P11
VDD_CORE_13 117
VDD_I01_1
VDD_101_2 vDD_103_1 |2 < ]3.3v
vDD_103 2 K3
VDD_102_1
VDD_102_2 vDD_l104 1 |FES
VDD_102_3 vDD_104 2 B2

PXA166_COMM_TEMP

u2-J

C6 | vss 1 vss_39 K1l
C10 | ys5 > vss_a0 K12
C16 = 4003
161 vss3 vss_41 (K1
E1{ vss4 vss_42 (-8
81 vsss vss 43t
21 vss e vss_44 (-8
E0 1 vss7 vss_4s (-2
L1 vsss vss_46 (=10
121 vsso vss_47 (-t
S8 vss_10 vss_4g-E12
71 vss_i1 vss_4g (-E13
S8 vss_12 vss_50 (-EI
=22 vss_13 vss_51 (M6
8101 vss_14 vss_52 (M1
811 vss_1s vss_53 (M8
8121 vss_16 vss_54 (M9
131 vssT17 vss_55 (-M10
H6 | vss_18 vss_56 (ML
HT{ vssT19 vss_57 (-M12
H8 | vss 20 vss_58 (M
01 vss a1 vss 59 (NI
H10 1 vss 22 VS5 60 (N8
H1 1 vss 23 vss_61 (N1
H12 1 vss_24 vss_62 (-Ni2
131 vss 25 vss_63-Nid
951 vss 26 vss_64 (N1
31 vss_27 vss_65 £S5
381 vss 28 vss_66 £
24 vss 29 vss_67 (-£12
291 vss30 vss_68 (-E1d
211 vss31 vss_69 (-1
321 vss 32 vss_70 (12
131 vss 33 vss_71 (14
K6 | vss 34 vss_72 (18-
KT vss 35 vss 731
K8 | vss 36 vss_74 (24
31 vss_37 vss_75 (T

VSS_38 VSS_76 (-0

VSS 77

PXA166_COMM_TEMP -
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3.3V >

Micro SD Card Socket He SE SR Temp Sensor

6 u11
12C_CLK [ > scL s 5 3
5 vee —<_13.3v —— ALERT veec———<_1] 3.3v
12C_DAT [ > SDA
7 1
512HZ [ > out Sl _ V BAT 12C_DAT [ >——S51spA ADD
33v[ >—m - Zero suffix has
L 12¢_clk [ >——3scL GND |2
2 XIN C164 address at 100 1001
1 S A uF LM73CIMK-0_SOT23 1
7\ @ Y2 —
R12 »} Iiz‘xom = LM73CIMK-0
sp_power# [ >—A\N\/\— = FET_PC_DMP2305_SOT23 L II:II 4 —
6.04K =
D, 12 pF M41T00S_RTC_SOIC8 —
_1 c149 2 3
N —= =
] SDCARD_3.3V
XTAL_32KHZ_SMT
CN3 R86
; A 1.0K
SDCARD_DO [ »>———DATA 0 VDD
€160
SDCARD_D1 [ >—2-{pATA 1 [
[
SDCARD_D2 [ >——2L{DATA 2 1 uF e
) GND R -
SDCARD_D3 [ >——21{DATA 3
3 FRM1 2
SDCARD_CMD [ >——2>{ COMMAND 10 R21
FRM2 +—"\/\/\———<] sbcARD_DO
SDCARD_CLK [ >——2 cLK FRM3 L 6.04K
FRM4 L2 R20
+—\/\NV/\——_ sbcarp_ b1
CONN_MICRO_SD 1 6.04K
R19
+—A\/NV/\——<_ sbcarp_D2
6.04K
R18
+—\/\/\——<_J spcarp_b3
r JAR I 1
R17
—A/N/\—— spcarp_cmp
6.04K
U2-H
G4
UART1_TXD MFP_107 22— ] DEBUG_RXD
UART1_RXD MFP_108 83— ] DEBUG_TXD
R39
UARTL_CTS MFP_109 S2 AN N——] FPGA_ITAG_TMS
240
UART1_RTS MFP_110 el ¢ SMC_RDY
UART1_RI MFP_111 HHe ¢ SPI_CLK
UARTL_DTR MFP_112 FHS ] SPI_FRM

PXA166_COMM_TEMP

(Console)

512 Mbyte
NAND Flash

C117

| |
[
.1 uF ——

u12
veel 2 () 33v
37 ) SMC_D[00:15]
8 vece2 ’
NAND_RD# [ »——RD#
29 SMC_D00
NAND_WR# [ >—18 1\wr# Do -
D1 SMC_DO01
31 SMC_D02
NAND_CSO0# D—g CS# D2 32 -
B D3 SMC_D03
NAND_ALE [ >——=—ALE Da AL SMC_D04
NAND_CLE [ >—26 femp D5 |42 SMC_DO05
, D6 |43 SMC_D06
NAND_BUSY# > BUSY# D7 44 SMC_DO7
19 GNDL (-5
OFF_BD_RESET# [ » WP#  GND2 ==
GND3
FLASH_NAND_4GBIT_TSOP48
R76 -
v [ Oo— " \N\N—
4.75K
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Two 100-pin Off-board Connectors

"POWER" pins supply all power to the module
Apply 4.5V to 5.5V to these pins

Current drain is approximately 400 mA

Left

EXT_RESET# is an Input
used to reboot the CPU

Do not drive active high

(use open drain)

=

FPGA_JTAG_TMS [ »—=

F P G A FPGA_JTAG_TCK [__>————

w

N

F=———< ] EXT_RESET#
-] EN_USB_5V

B

All signals driving DIO on CN1 &
CN2 must be powered by the

3.3V on CN2, or remain at OV until the
CN2 3.3V rail is > 3.0V

JTAG FPGA_JTAG_TDO [ >——2 16 ] spbcarD_D2
FPGA_JTAG_TDI [ —_ . SDCARD_D3
OFF_BD_RESET# [ >—— 2| 1 10— spcarD_cMD Off-Bd
11 12
. == ] )
OFF_BD_RESET# is an Output NC -5 " SDCARD_3.3V q
NC e 16—<:| SDCARD_CLK SD Cal’
used to reset all peripherals POWER D—ﬂ 18—<:| POWER
POWER_FAIL# NC o] ZO—G SDCARD_DO uses MMC2 signals
LcD_Do8 D—zl o, SocARD D1 —
LCD_D09 D—ZS, M
LCD_D10 D—zs 26—<:| LCD_DO0O
LCD_D11 D—ZY 28—<:| LCD_DO1
LCD_D12 D—zg 30—<:| LCD_D02
POWER [ > : : o 32—<:| LCD_D03
LCD_D13 D—% 34—<:| LCD_DO04
clas clas LCD_D14 D—% %—G LCD_DO5
LCD_D15 I:>—37 a8 <] v_BAT
LCD_D16 D—sg 40—<:| LCD_D06
LCD_D17 D—41 42—@ LCD_DO7
= = LCD_D18 I:)—43 44—<:| LCD_D21
LCD_D19 D—% 46—<:| LCD_D22
LCD_D20 D—M 48—<:| LCD_D23
POWER [ >— ——< ] EN_LCD_3.3V
49 50 - -
LCD_cLk [ >—— —
= 51 52
LCD_HSYNC [ >——=> =
- 53 54
LeD_vsYNC [ o—= —
- 55 56
Lcp_pe [ O—= —
- 57 58
Lco_pwm [ O——— —
- 59 60
DIO_[00:16] o1 | e
N —
DIO 14 h— 63| 64 MUX_AD_15
DIO 13— 65| 66 MUX_AD_14 -
DIO 12— 67| 68 MUX_AD_13
DIO 11 fp— 69| 70 MUX_AD_12
DIO 10 fp— 71| 72 MUX_AD_11
DIOO9 fh— 73] 74 MUX_AD_10
FPGA DIO 5 16 MUX_AD_09
DIO 08 fp 77| 78 MUX_AD_08
— DIOO7Tph— 79| 80 MUX_AD_07 Data BUS
DIO_06 \— 81| 82 MUX_AD_06 or DIO
DIO 05 fh— 83| 84 MUX_AD_05
DIO 04— 85| 86 MUX_AD_04
DIO 03— 87| 88 MUX_AD_03
DIO 02— 89| 90 MUX_AD_02
DIO_01 91 92 MUX_AD_01
DIO OO fh— 93] 94 MUX_AD_00
95 1 96— JBUS_ALE# —
BUS_WAIT# [ >—97 198 ]BUS_DIR
L gus_pHE#[ >—2 1100 gus_cs#
MUX_AD_[00:15]
| TYCO_100PIN_SBC |
Bus Control
Boot Strap If Bus is not needed, all Bus
signals can be changed to DIO
TS-4700
Mode 2 Boots from
B DIR = MODE2 . .
1 NAND Flash Us_ O Devices connected to this bus must never
0 SD Card drive it when BUS_CS# is deasserted
ar

BUS_DIR is latched prior to

OFF_BD_RESET# deasserted

Connect 1.5K ohm resistor
between BUS_DIR and

OFF_BD_RESET# to set low

(Boot from SD card)

(must be off within 30 nS of deassertion)

Ethernet

3.3V rail can supply up

to 700 mA to base board

USB
Ports

SPI
or DIO

Right

Pin 1 is the top left corner pin on the

connector. All of the pins on the left
are odd numbered. This may differ from
the connector manufacture’s datasheet.

=

ETH_RX+ [_>——
ETH RX- [ >——
ETH_CT [>—
ETH_TX+ [ >—T

© [N O |w

ETH_TX- [ >———
ETH_CT [ >—11]
3.3v [ >3

15

17

19
21

NC 23

HOSTA_USB_M [ >—=22
HOSTA_USB_P [ >—311

CPU_CORE [ >—33

USB_oTG_M [ >—2
37
USB_OTG_P [ >—=—

3.3v [ >—39
41

43 |
45

A7 |
49
51

53
55

DDR_1.5V [ >——27 |
59

61

AVDD_0OSC [>—583]

SPLFRM[ >—— 651

sPIMOSI[ >— 671

SPI_MISO [o>—— 59

SPICLK [ >———— 71
73

il

CPU JTAG

Vce

Camera
or DIO

Console [

pI0_15[ >—2 |
CAN E pio_16[ >—2

75
77

3.3V >— 79

CAM_D3 >—8L
CAM_D4 >—28
CAM_PCLK [ >—85
CAM_VCLK o—2ar
MFP_52 D—89
MFP_43 o>—2
DEBUG_TXD |:>i

DEBUG_RXD [>—5

Eol S

F——-<__1 ETH_LEFT |

LED

————< ] ETH_RIGHT_LED

(2}

=——< ] RED_LED#

©

1 10— mrp_105
2 MFP_106
14 MFP_122
16

| 18
| 20
| 22
24

126 7 wmFp_49
1 28— 12¢c_clK
130 7 12c_DAT
32—(:l MFP_104

36—<:| AUD_CLK
138 AUD_FRM
1 40— aup_TxD
E AUD_RXD

————-<__] GREEN_LED#

A/D

J12c

134 AUD_MCLK

144 CPU_JTAG_TMS
146 ] cpPU_JTAG_TCK
148 CPU_JTAG_TDI
1 50— cpU_JTAG_TDO
152 ONE_WIRE

154 ] mFP_51

156 ] CAM_MCLK

| 58— cam Do
160 CAM_D1
1 62— cam D2
164 CAM_D5
1 66— cam D6
1 68 CAM_D7

L 70 ] CAM_HSYNC

72
———-<__] CAM_VSYNC ]
L4 JuseoT
L 76 (] USB_5V_LINE

| 78 ] UARTO_TXD

180 UARTO_RXD
1 82— UARTL_TXD
84

F———<_"] UART1_RXD
1 86— UART2_TXD
| 88 ] UART2_RXD
1 90— UART3_TXD
92

FH=——<"] UART3_RXD
1 94 ] UART4_TXD
96

FH=———<_"] UART4_RXD
1 98 7 UART5_TXD
100 UART5_RXD

DIO_15 and DIO_16
can be CAN_TXD
and CAN_RXD

TYCO_100PIN_SBC

Devices must pull the BUS_WAIT# line low

Any 1/0O routed to a user accessible
connector should have additional ESD
protection placed on the carrier board.

12S
or DIO

CPU
JTAG

Camera
or DIO

G_ID

or DIO

if they need more than 150 nS strobe

The data bus can not have more than

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads

MFP_105 and MFP_106 can be

used as a second 12C bus

MFP_122 = PWM3

MFP_104 = PWM4

CN2-54 Codec CLK
on the TS-8390

MFP_51, SPI_CLK
SPI1_FRM, SPI_MOSI
and SPI_MISO
have FPGA pins

in parallel

** Can use either

Serial Ports
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