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DDR3 x8 RAM 2 Gbit RAM chips 512 MB RAM Total
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DDR3 RAM
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1086 IN 122 R 140 Jyee_puL o —< 1 1SDCLKY,
13 10_BO[—==——<__]\UART2 TXD! 6 | | mr=mmm= )
------- , OUT CSSPIN_B7  IN i vee PLL 1 —— <] 1SD_POWER#
A 25uHAL > 10_go H2— ) UARTZ FXd! XUARTS S I
116 U | 10_85 IACT_LED#i
EPGA RESET#H [ »—— 10_CLK_B1 (WART3 TXD. 10 B6 25 —
10_cLk_Bo F9—iuaRT3 RXI ~
10_B7 12—
P — 24 124
10_cLk_BoF20 ) TUARTA TXD! ERGA LA VECINTE 1080 e -t et
g | 22 1r»r ' s 00000000 T RVl
102 room—o 22 vee_INT2 123 ST
10_B2 -==-——_ ] {UART4 RXD! 84 10_BO===—— ] [SPi_MISQ! S P I B us
______ VCC_INT3 o __
261 croo 10_g2 193 WARTS TXD! 10 B — iSRRI
—_ )y 25 104 R S 18 vee e 125 15T T
B3u[o— —25 170E 10_B2 2% (iUARTS Rx0l loBo2S ISP FRm
2.4K — —
IN_CssPIS_B7 L
e ——— n 82 ul4 oo————— I
ERGA_JTAG_TDO| [ >———221JTAG_DOUT B8 L JUNRESET
--------- 80
! S
IERGA_JTAG_TDLI JTAG_DIN_BS8 LATTICE XP2. 144 8K_LUT
'FPGA _JTAG_TCKI D—i JTAG_CLK_BS8
[ERGAITAG_TMSI [ >——L21 JTAG_TMS_B8
[a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a)
=z =z =z =z =z =z =z =z =z =z =z =z =z =z =z
o o o o o o o o o o o o o o o
[s2] N < - — < o) n © ~ © - © n (2]
— [42] < n © © ~ 5] o o — N ™ ™
— — — — —

FPGA 1.2V Reg.

U6
1.20V typ.
DoR 15V [ 6 lvin vouT 7
1.5-5.5V
1 R22
EN 5 6.04K
0.8V FB
3 PAD -
—31pcooD )
GND

LD39100PUR_DFN6

Discharge not needed
because all rails go off
for 200 mS

g
=

C44

10 uF
6.3V

M

FPGA with 5K or 8K LUTSs

’_

C190

.1 uF

C163

|
L

C216 L C214

10 nF 10 nF 10 nF

- < JERGA_L2V;
l c213

FET_DMP2305_SOT23
Q2
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#1 3.3V Power Supply

up to 2000 mA

STM1001S-2.9V

us
—20
L pviNg LX1 i: ——O
e i 2 Loving Lx2 L 3.30V nominal
POWER] [ 7 A L3 16 ~ , 533
220 ohm 4 1 AVIN 2.2 uH
10
c167 ca2 NG FB c36
AUF 10 uF PGND1 ILLL 22 uF
5 6.3V
6.3V . CTLO PGND2 |12
— — . CTL1 PGND3 |13 -
s T PAD_GND X2
CTL3 3 .
- AGND 22 uF minimum
AVAVAY, 50 uF Max.
4.75K SC183C_BUCK_2A —
4.1V nominal 2.5 Mhz sw. freq.
. . R51
trip point 2 4K
u10
i 2
vce
[ T
P - k]
RESET# [ ] LQW VOLT#
C215 3
R19 —21{GND
6.04K 10 nF l
R52 _

| 24K —

EXT_RESET#A[ > 1
6
D
————— |_
IREBOOT! o K Q5-A
H s
1

% 1.2K é
é -

Power Sequencer

U15

[
el
o
2
1
e
Ql
N

DO 6

GND VCC

NC7WZ14P6X_SC70

R121 3 4
ANA— >
12.1K i
Ci171

.1 uF

C169

1 uF

ins

POWER] [ >—gp—"
220 ohm
C168

C41

10 uF
6.3V
.1 uF

c114
4 ms Delay )
R27
AV L e
Z 3.3K
53.6K Uls
7
1 6 P
N < {EN_DDR 1.5V#! \FHEA RESETH
<] 'POWER] p \FPGA_RESET#i
e 2l vee FP——< | BQWER!
<] |EN_CORE RAIL! 3
R28 s .
L D
—AAA— > o
53.6K
| c113 g H—} Q5-8
c53 NC7WZ14P6X_SC70 5 \|
e S
40 ms 1 uF - 4
Delay 6.3V
L
-——O
v L2 1.0V or1.12V
14 T~ i . . Fom——— n
L pyving LX1 " <] CPU CORE,
> X2 2.2 uH
PVIN2
16
LX3 C39 C35
4
AVIN 10 R57 Izz uF Izz uF
FB
6.3V 6.3V
NC 4.70ohm —— ——
5 PGND1 L - -
. CTLO PGND2 12
. CTL1 PGND3 L3 R80 R57 must be changed
cTL2 17 1.2k
PAD_GND
8 — to 140 ohm for PXA168 800 MHz CPU needs
CTL3 AGND |3
1
1 Vcore = 1.00V

- SC183C_BUCK_2A p—

1000 MHz needs 1.12V

Power Supplies

Analog

1.8V Regulator

D1
us
C50 ————O 1.8V
|1 s 1.8V
# 2 | e vour ' <AL
— 1uF ’ 1000 mA
- 6.3V 2 7
—NC NCI— c46 c225
R122 —ne Ne -~ 10 uF 10 nF
EN_PWR REG! —en enp 6.3V
) 0.3v=L
12.1K oap k2 L
1.0V =H - —
R125
121K REG_AP7361_1.8V_DFN8
GND
u21 2 |
FB5
e m—mn . LIM 3
PQWER [ > § YV ; PVIN LDR —
I 220 ohm
C165 c43 Lre -
R58 1 uF 10 uF L3
4. 70hm 6.3V . 1.53V typ. e
sw m ' P <_]DDR_L5V!
- 2 U
| - i c37 L c38
T 8 lsviN
22 uF 22 uF
162 2.0V =H srB2 6.3V 6.3V
e 10| O8V=L 11
EN_DDR_1.5V#! [ >——="—{SHUTDN VSET = - -
.1 uF
| 12 fpseT Ne -
= 4 R26
SGND a5k — 1.5V
+2 5% R62 13 f penD —
-270 97.6K
— REG_MVPG30_DFN12

-+
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J

C157

l] |
Iw!
<1

Cc217 Cc218

C219

RN B P
Imp IIOnF Ilonp :|:10nF IIOnF

CRU_COREI[ > T T T
L C132 L C133 J» C134
:lil uF :l:.l uF :l:.l uF
IDDR 15vI[ >

CPU Power

PXA168 PCIE rails must
be connected to AN_1.8V

I
I —
t— —

near CN2

= —
— —
et —

C224

U2-K

FB7
_____ P9 —— -
AN 1.8V [ D>——" " T i T15 | AVDDT_PCIE VDD_M_1 o <_]1DDR 1.5V!
220 ohm VDD_M_2 =2
J»cms chso U161 AvDD_PCIE VDD_M_3 17
VDD_M_4
AuF 10 nF vDD_M_5 -2
RIS Ipry R15 VDD_M_6 113
us
— — RFU = Reserve Future Use VDD_M_7 s
- - VDD_M_8
M16 | Avp UHC
IAVDD_OTG) [ >——t
E8 r=——== -
s VDD_CORE_1 <] [CPU_CORE|
AVDD_OTG \DD_CORE 2 |-ELL
VDD_CORE 3 |65
_____ _ P16 G14
AN T8V > AVDD_OSC VDD_CORE_4
PLL also VDD_CORE_5 |HH2
Cc161 VDD_CORE 6 |-H14
-——— - n
SBC_USB_&Vi [ >—-P18 | AvDD5_usB VDD_CORE_7 |5
.1 uF
Output only VDD_CORE 8 |14
10 mA max. VDD_CORE 9 |-M2
- VDD_CORE_10 {414
El4 ) vpp 100 1 VDD_CORE 11 |-E8
El4 { voD_100_2 VDD_CORE_12 iﬁ T17 should be connected
- VDD_CORE_13 to VDD_Core Voltage
33U >— ~ ag
14 for normal operation
VDD_I01_1
K14 | vpp_to1_2 vbD_103_1 B30 Jan.4 e-mail from Eliza
vDD_103 2 K3
C4 { vpp 102 1
C7 { vobp_102 2 vDD_104 1 |FES
co F5
VDD_102_3 VDD_I04_2
PXA166_COMM_TEMP
u2-J
C6 | vss 1 vss_3g K1l
C10 K12
101 vss2 VSS_40 42
161 vss3 vss_a1 |+
ET1 vss_a vss_42—+6
81 vsss vss_43\—+L
o1 vss6 vss_aa 8
E10 1 vss v vss_45 3
ELL{ vss'8 vss_46 {10
121 vssTo vss_47\11
61 vss_10 vss_48 |12
611 vssTi1 vss_49 |13
81 vssT12 VSS_50 [t
=291 vss 13 vss_51 -8
$10 1 vssT14 vss_52 (47
Sl vssTis Vss_53 48
8121 vssT16 VsS_54 (49
131 vss_17 vss_55 10
H8 1 vss_18 VsS_56 Ll
HI vss_19 vss_57 (412
H8 1 vss_20 vss_58 M1
91 vssT21 vss 59 |-NT
H10 | vss 22 VSS_60 NS
H1 vssT23 vss_61 N1
H1Z | vss 24 VSS_62 12
131 vss_25 vss_63 N1t
251 VsS_26 vss_64 -1
314 vss_27 VSS_65£2
81 vss_28 VSS_66 1>
721 vss_29 vss_67|£12
10 vss_30 vss_68|-£12
111 vssa1 vss_69 22
121 vss_32 VSS_70 {42
131 vss_33 vss_71 =2
K6 | vss_aa VSS 72|48
KT vss_35 VsS_73 |41t
K8 | vss 36 Vss_74 |12
291 vssa7 vss_75 &
VSS_38 VSS_76 %
VSS_77

PXA166_COMM_TEMP
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Micro SD

Card

11
Il
IsI
T ?

Sockets

R20
iSD POWER# [ NN
6.04K 5
3
| c1a0
—L—< So1EEv!
1 uF
CN3 R79
o . . 1.2K
ISD DOI[ >———DATA O VDD
160
IS5 55 >——2{paTA 1 | |
|
== 1 A UF
BRD2I[ >——={DATA 2 1
R ) GND -8 -
SR D3 [ >——={DATA_3
_____ 3 FRM1 -2
155 Tl [ >——2 commanD 10
FRM2
S0 CLKa[ >——2]cik FRM3 1L
FRM4 2

CONN_MICRO_SD

CN4

IS0 DO [ >——L{DATA O
150 DI >——2{DpATA 1
DATA_2

DATA 3

iSD_CMDI [ >———3- coMMAND
B k[ >——2>{cLk

FRM1
FRM2
FRM3
FRM4

4 () GECEH

10

11

12

CONN_MICRO_SD

SD Card LEDs

igavi[ >
& LED1
Y
RED
R101
240
EAVLT LEDO!

& LED2
Y

RED

R106
240

& LED3
Y

Green

R107
240

RTC and Temp. Sensor

GND guard band

3.
C195
| |
[
.1 uF —L
----- | .
w2C CLKI [ > scL vee |4 CEER
2C DATI > 11 1spa
13 Y rreq out ; ——_
6 BAT ——————<_ ] _BAT!
ol |
BAT must be > 2.7V —9fne cs5
_10 | NC 1 uF
6.3V
for temp comp to work as| . nol8

CPU
Debug UART

1SL12020_DFN20

Reboot Flag

U2-H
R50
_______ . BAcn!
&—— wrp_107 84— 1 1DERUG RXDI R63 V V'V CJIPOWER:
oagry 7 MPP-107 - —CTIDERDG RYD) (Console) AN =
—— wrp_108 83— < JIDERUG_TXD! 97 6K
. 189
R100 ]
UART1_CTS MFP_109 G2 /\/\/\/—GFIEE_G_L'\;]_I/:_G__?_’\E.' hd I I
UARTL_RTS MFP_110 81— SMcTRDY! 24O 1uF —
H4 15T SN I 22 R65 B
<] v
UART1_RI MFP_111 (PCIE_SSON, 4.75K
UART1_DTR MFP_112 (13 31p vee 2
. A R
N\ /\ /\ —< 1
PXA166_COMM_TEMP cLK Q oo aa
. ) 53.6K
CLR# GND I
R86 —
1.2K CI70  Nc757175P6_SC70 -
.1 uF
3.3V --> bV
uz23
vee 22— 'POWER!
------- Off-Soard LEDS SD Card Power

have cathode to GND

VAV

\ED o0 3 : 14— () ORTL SEED (D)
\ED GOl 5l > 8 L2 )iBoiE AT D)
BOWER) 19 _,\IEN
LOW_VoLT#H [ 1 l,:]: 2 <] ENCPWR_REQ!
IV 12 z R
R55
2.4K
17 3
l/
L
— GND L2

74ACT241_TSSOP -

151
lwl
I<1

IEN_SD2_ FWR# L

FET_DMP2305_SOT23

TY¥YT
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PCle 100 MHz
Clock Generator

u24
FB6
Bavi[ o——"" 9 9 ' ? —Lvbp PCIEQ_P1-8—
220 ohm 6 vbD
L c184 L c183 i c182 L c176 b
+——-12 lypp 0
.1 uF .1 uF .1 uF PCIEO_N|—
.1 uF ) 17 {\op
- - - - 2L vop
2 0E1 peigL_pHo— < JIRCIE CLKD P!
18 | oe3 1 e
PCIEL_N -=————__J|PCIE CLKO_M!
o 19 14 BEE T
12C_CLKI[ >———=215CLK PCIE2_P———<__|PCIE_CLK1_P;
026 PAT [ >———22 spATA
PCIE2 NFE—— ¢ JBCIE CIRI_!
BCIE S30N [ >———2sson
Spread Spectrum En.
P P PCIE3 P2
22 1 yourt
pCIE3_ N8
EPGA Z25MHZ) [ >———23xIN
GND 2
GND 22
GND 22

S152144_QFN24

PXA166 and PXA168 BOM Differences

R57 = 140 ohm for PXA168
R56 removed for PXA166

FB6, FB7 removed for PXA166

U24 removed for PXA166
U2 = PXA166 Commercial Temp
or = PXA168 Industrial Temp

CPU

PCle not supported

on PXA166
c194
—| |——< PCIE TX Py
U2-L 1 uF
c187
u1s | | 1 maETTT
PCIE_TXP | —_JIPCIE TX M
R16 |pT SEN PCIE_TXN MJ 1 uF
Temp
Sensor PCIE_RXP FULL ¢ ECIE_RX Pt
PCIE_RXN AL — " JipCIE RX W)
pcIE_cLkp (Y18 BQIE KO
Inputs |18 rmmmm——e
P PCIE_CLKN A& — 1 BCiE Clko_M!

PXA166_COMM_TEMP
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"POWER" pins supply all power to the module
Apply 4.5V to 5.5V to these pins

Current drain is approximately 400 mA

FPGA .

JT AG EPGA_JTAG_TDO

OFF_BD_RESET# is an Output

used to reset all peripherals

NC L1

13

== 15
POWERI[ >——

POWER_FAIL# NC

o] Fel Fell
U|U|GI
ologlo!
= O|Igl
o LO‘LJ).

N e

T—‘T"

T T
[}
!
1
M
N
w

f?’

X
1

Two 100-pin Off-b

Left

EXT_RESET# is an Input
used to reboot the CPU

Do not drive active high

(use open drain)

17

F—‘ F—‘ r,—‘
ol
O
ol
=)
|w
w

ol
O\
ol

5161
S

e e e
ol
O

1
O\
ol
]

©,

ol
O
|U:
Ic,o‘
w IN
- |©

——— 55
ico el >— =
LCh_PwM! oo |
ISR TA0-1 21
1D10_[00: 1611 o1
-
—_ 1Di0_14 -
IDIo_13! 65
=~ |
bio"12! 67
iBIo_ 1] 69
IDIO_ 10} 71
1010 09! 73
FPGA DIO — 5
!: I: :Q_B‘ T
—  1Dio_o7 79
1DIO_ 06} 81
1o 05! _83 |
~in Aal
DI04 85
=~y |
1DIO_03, 87
DI 2] 89
DIO_QL 91
- D10 00! 93
95

1BUS WAITH >——2
BUS BREA O——2H

-2 iEXT_RESETH)
4 JiENUSB 5V
z———<:| Sz D2! —
T—G :_S_D_Z_D_sl_ |
2 —— 152 CMD, Off-Bd
2 sy
A SR SD Card
== —————— ] |POWER!
L G A uses CPU MMC2
<02 ol —_
e LG om)
Tos | —LCD DAl
[ LoLDw
— —<_JILCh. D&
22— i o)
e LD B%
- <1:| IV_BATI
[a0 | —LCAD
— —<_JILCA.Dan
42—<:II_L<:D D21,
62 -
64 iMUX AD 15!
£6 IMUX AD 141
&8 IMUX AD 131
70 MUX A5 32!
72 MUK A5 3T
14 iMUX_AD 101
76 IMUX_AD 091
78 WUX AD 08
= WLTAD 05 or DIO
84 iMUX_AD 05!
£6 IMUX_AD 041
g8 iMUX AD 03!
9% MUX A5 02!
92 MUK A5 T
94 iMUX_AD 00!
196 )iBOS. AlEE —_
-8 LS DIR
H00 T 1EUS ¢S
| MUX AD 0151

TYCO_100PIN_MODULE

Bus Control

If Bus is not needed, all Bus

signals can be changed to DIO

oard Connectors

Must have 10 nF Capacitor
very near CN2 and GND
for all "quiet" signals

(between diff pairs)

Right

3.3V rail can supply up
to 700 mA to base board

Maximum off-board load

on AN_1.8V is 10 mA

Devices connected to this bus must never
drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS_WAIT# line low
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

1351
Y]
1<t

PCIE TX B[ >——2

EQRTLRX ) >——
: IPORTL RX M. [ >———
Primary g
BORTL IX PI [ >——
Ethernet eI IR e .
ETH CT [ >——21]
Bau [ >
15
a7 |
19
21
NC 23
— NC 25
— NC -2
EIOSTA USE M [ >—22
USB HOSTA058 7|
CPU_COREI [ »—
Ports 1SR GTo W _35 |
USB 0TGP D—%
£
I 43 |
L C235 45
BIE T HO>———]
Ilo o e v

= PCE RX AL >———22
57

Max. load on JTAG_Vcc
(CN2-79) is 20 mA

Not always 3.3V

AN T8I >
IS8 FRM [ >———
----- 6

SPI 7
or DIO | &#visol [ >—2

73

il

CPU JTAG Vcc

Camera
or DIO

03|
Console [ meaist =]
S e

cAN [isemm——=

14
16
18

— WP 1221 ______ .

—— < ]1EQRTQ_RX Pi

120 )lETH CT
-2 () PORTOTX A
2 legRg T
26 ) WiEFas,
128 i dk :I 12C
30 kiaC DAL
32 ) MEP_ 104,

34 ro o= a1

76
78

180 ARTO XD
82 T UARTLTXD!

DIO_15 and DIO_16
can be CAN_TXD
and CAN_RXD

TYCO_100PIN_MODULE

Camera
or DIO

— < JUsh 5v_Ling!
------ e

—_JUARTQ TXD!

______ or DIO

MFP_122 = PWM3

2nd Ethernet Port

MFP_104 = PWM4

CN2-54 Codec CLK
on the TS-8390

MFP_51 has FPGA
pin in parallel

** Can use either

Serial Ports

ETH.CT [ >

C238

|
Ilo nF
near CN2-20
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