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DDR3 x8 RAM

2 Gbit RAM chips

512 MB RAM Total
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DDR3 RAM

Termination
Power Supply
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[ERGAITAG_TMSI [ >——L21 JTAG_TMS_B8
o — N ™ < n
[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.

FPGA with 5K or 8K LUTSs

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

LD39100PUR_DFN6

for 200 mS

Discharge not needed
because all rails go off

R120
12.1K

C44

10 uF
6.3V

M

Measured 57 mA with

FPGA 2K LUTs running

C190
.1 uF

C163
.1 uF

|
!

|
L

C216
10 nF

|
L

C214
10 nF

C213
10 nF

|
L

Page 37 of Data Sheet (Hot Socketing)
Power Supplies can be sequenced in any order

but must be monotonic

All 1/0 lines are tri-stated during power cycling

FET_DMP2305_SOT23
Q2
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#1 3.3V Power Supply

up to 2000 mA

us
14
rB3 Ll pving Lxi= . ——O
——— 2 {pviN2 LX2 3.30V nominal
BOWER] [ ~ At Lxa L8 A ' ]33y
220 ohm 4 1 AVIN 2.2 uH
10
c167 ca2 FB c36
1 uF —INC
22 uF
10 uF s PGND1 L oy
6.3V . CTLO PGND2 |12 .
— — . CTL1 PGND3 23 —
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 K
u10
| 5 2 lvee
RESET# -+ <] LQW_VOLT#
C215 3
R19
6.04K

10 nF —|GND
 STM1001S-2.9V

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

2
% R81
1.2K
J—

Power Sequencer

c114
4 ms Delay
—| I— 2
R27
u1s /\/\/\I .1 uF —— R46-B
53.6K - 33K
_______ . u1e
ENPWR REG! >——2 DO & 7
1 6 Pm—— =
e <] EN_DDR 1.5v#! \FHER RESETA
2lenp vec b2 ] 'BOWER! p \FPGA_RESET#i
R121 3 A e e Z{enp  vee FP——~) BOWER!
NN\ - s <] [EN_CORE RAIL! Ro8 3
1K et VAVAY L 4 D
c171 T H
T NC7WZ14P6X_SC70 53.6K
1ms du 1 cus ol K Q5-B
A uF 53 NC7WZ14P6X_SC70 5 \|
Delay p— s
. 40 ms 1uF - 7
155! —
PQWER, Delay 6.3V
p— p— 1
C169
= —°
— u7
fBa - L2 1.0V or 1.12V
- 14 ~\ ) ] ) ro———— 0
IPOWER! > AN ' L pviNg L A0 <] 1CPU_CORE;
220 ohm 2 PVIN2 LX2 16
c168 ca1 LX3 C39 C35
4
A uF 10 uF AVIN 10 R57 22 uF 22 uF
FB
6.3V NC A 1 6.3V 1 6.3V
— — 5 PGND1L L - -
- - CTLO PGND2 12
6
. CTL1 PGND3 L3 TBZOK R57 must be changed
CTL2 17 :
-------- PAD_GND to 140 ohm for PXA168
IEN CORE RAIL [ >— 8 lcTL3 oD L2 800 MHz CPU needs
1
1 Vcore = 1.00V

SC183C_BUCK_2A p—

1000 MHz needs 1.12V

Power Supplies

Analog
1.8V Regulator

D1
i3.3V1 D—N——
us
C50 ————O 1.8V
| | 8 1.8V
# 2 H Py vour = T ——_]IAN_L.8Vi
— 1w : 1000 mA
- 6.3V ) ;
NC NCF—— ca6 c225
3 6 10 nF
I NCI— 10 uF
R122 u
o —————— 5 4
EN_PWR_REG! —=—EN GND Iﬁ.sv
12.1K 0.3v=L
paD 2 —
1.0V = H = —
R125
121K REG_AP7361_1.8V_DFN8
GND
HA4 DDR3 1.5V Reg.
u21 2 |
FB5
=t . LIM 5
POWERI [ > ' 222 ' PVIN LDRS—
T 220 ohm
0116"5: c43 Lre L
.1lu
R58 10 uF L
4.70hm 6.3V 6 1.53V typ. o
W A ' T <] DORABV!
— 2u
| ) C37 L Cc38
i 8 lsviN
22 uF 22 uF
J» 162 2.0V =H s 6.3V 6.3V
- I 0] 08v=t u
EN_DDR_L5VA#! [ >———"{ SHUTDN VSET EEE— — —
| 12 | pset NC -
- 4 R26
SGND R2S _ 15y
42505 SFRe2 13 1 peND — 1.
270 97.6K
— REG_MVPG30_DFN12

-+

Technologic Systems Date June 27, 2013

Title: TS-4720 Power Supplies

Rev: A Designer Sheet 6 of 10




CPU Power

PXA168 PCIE rails must
be connected to AN_1.8V

ER T - : : : : : : : : : : : : :
l 156 i c157 i c158 i 159 i 204 i €203 i 202
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF 10 nF C15E Cc154 153 152 150 151 €200 c201
:|:.1UF:|:.1UF :|:.1uF :|:.1uF :|:.1uF :|:.1uF :|:10nF IlOnF
l 205 i 206 i c217 l c218 J» c219 J» €220
10 nF 10 nF 10 nF 10 nF 10 nF 10 nF 145 14 143 142 141 140
I.1uF I.luF I.1uF I.1uF I.1uF I.1uF
o S— - - - - - - - - - - -
i c132 i c133 J» c134 i 135 i c207 i c208 138
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF 1uF 136 139 c137 c131 130 c223
.1 uF .1 uF .1 uF .1 uF .1 uF 10 nF
- - - - - - - near CN2
DDR 15Vi[ > ' ' ' ' ' ' ' ' ' ' ' '
i 120 i c121 J» c122 i c123 i €209 i €210
c124 c224
-1 uF -1 uF -1 uF -1 uF 10 nF 10 nF A uF c125 c126 c127 c128 c129 10'nF
:|:.1uF :|:.1uF :|:.1uF :|:.1uF :|:.1uF
iAVRD_OTG,
c118 c119
.1 uF .1 uF

I —

|
L

U2-K

FB7
_____ P9 —— -
AN 1.8V [ D>——" " ‘ T15 | AvDDT_PCIE VDD_M_1 1= <__JIDDR 1.5V
220 ohm VDD_M_2 =2
u1e VDD_M_3
c185 €230 AVDD_PCIE — | 17
.1 uF 10 nF VDD_M_4
vDD_M_5 110
RIS Ipry R15 VDD_M_6 113
us
— — RFU = Reserve Future Use vVDD_M_7 s
- - VDD_M_8
M16 | Avp UHC
IAVDD_ 016, >—
E8 r=——== -
s VDD_CORE_1 <] ICPU_CQRE]
AVDD_OTG \DD_CORE 2 |-ELL
VDD_CORE 3 |65
_____ _ P16 G14
AN T8V > AVDD_OSC VDD_CORE_4
PLL also VDD_CORE 5 |FHS
0116'1: VDD_CORE 6 |-H14
lu ————— p]
SBC_USB_&Vi [ >—-P18 | AvDD5_usB VDD_CORE_7 |5
Output only VDD_CORE_g |-t14
10 mA max. VDD_CORE 9 |-M2
- VDD_CORE_10 {414
El4 ) vpp 100 1 VDD_CORE 11 |-E8
Fl44 vpD_too_2 VDD_CORE_12 -2 T17 should be connected
- VDD_CORE_13 to VDD_Core Voltage
330 ~ ad
14 for normal operation
VDD_I01_1
€49 vop_io1 2 vDD_103 1 = G50 Jan.4 e-mail from Eliza
vDD_103 2 K3
C4 | vpp_ 1021
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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Card

Micro SD

IS5 D5 >—2DATA L

iS5 bl [ >——2 commanp

Socket

B3u[ >—
2
1 o Q1
G
R20 p- FET_DMP2305_SOT23
|_
6.04K
D3
| c1a0
B
—L—GEMMC_&S.V]
CN3 R79
1.2K
— 7 pATA O vop 4
160
| |
|
—1 paTA 2 B
) GND S -
—2 {DATA 3
FRM1 2
FRM2 9
—5fek FRM3 2L
FRM4 2

[EMMC_RESET#

CONN_MICRO_SD

eMMC 4GB

OFF BD.
SD Card Power

1]
Il
I<1
T ?

%
Lol

FET_DMP2305_SOT23 D 4

EMMC_MICRON_4GB_BG100

RTC and Temp. Sensor

GND guard band

151
Twl
ISI

R16
6.04K

R14
6.04K

nST SR 12
2C LK™ > SCL vee
28 TATI > L soa
13 Y rreq out
_6 NC
BAT must be > 2.7V —21Ine
for temp comp to work 5]

SD Card LEDs

U3
K2 vee 2 - - - <] EMMG 3.3V
01 >———51DATA 0 3 EMMC_3.3V,
vee
D—NZ DATA 1 vee B4 c104 c103 c102
E5 .1 uF .1 uF .1 uF
[ >—K3 fpata 2 (e
- vee
F7
> — N3 paTA 3 veer L L L
vee - = =
N8 IpaTA 4 vee 2
K8 1pATA 5 veeo 3 : : :
N9 veeo 8
DATA_6 veeo 2 c1o1 100 239
9 L4 .1 uF .1 uF 10 nF
K9 1paTa 7 VeeQ
veeQ
veeo 2
[ >—FP2 commanpd veeg 2 - - —
P8
P6 | o\ i veeQ
M5 GND 82
[ >——"2RESET# o3
GND
) GND &4
Greenliant G5
£3 —_— GND
—— PD# PU GND G6
&1 B3v [
E2 [\wpy pu GND .
GND
G
D2 1sci N eNDI
o4 GND
D4 i our onp LH
D3 lser1 ok oND RS FLT
- GNDHE
£4 onp 4
VDD_I on |7
GND B2
C57 GND RS
uF
— IEAULT LEDO#!

RED RED
R101 R106
240 240

v..

>

IACT LED#

LED3

Green

R107
240

14

GND [—

3.3V --> 5V

1SL12020_DFN20

BAT - ——+—— ]IV BATI

Level Shifter

Off-Board LEDs

have cathode to GND

u23
vee 22—« IPOWER]
_______ EN#
LED ROW OI [ > 1
2 I\I\ 18
=== 1 4 ll:[ 16—  —epr amT T 1
LeD coL_u![ > <__]'PORTL ACT LED,
oo T 1 6 { 14 P = &DEEn | M 1
LEp_Col 3 [ > <__J\PORTL SPEED LED!
5 ol 0 | 8 { 12 /I BRoTE amT T 1
e coL o[> 1> <__11PORTO ACT LED;
——— EN
iPOWER) [ >——19
SRS T 11 I]\ 9 N hWRRES
Low voLt# [ > l,:[ <__] EN_PWR _REG!
ENUSB BV > 13 z (]ISBC_USB_5V)
15 { 5
R55
2.4K
17 3
|
L
— onp 2

74ACT241_TSSOP
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PCle 100 MHz
Clock Generator

u24
FB6
Bau[ >—N ' ' ' ' Livop
220 ohm 6 vbD
i c184 i c183 i c182 i c176 b
.1 uF .1 uF .1 uF .1 uF
VoD BUF_XIN|2—
17 lvop
- - - - 2 vop
5 10E_PAIRO oU
9
18 | oE_pAIR1 NC
Ne 2o
------ 3
IPCIE_SSON! [ >———=O0E_PIN2 | PU ne L
71ss 0
PD
8 lss 1
14 ST ST e T |
H DIFFO_P ———__|:PCIE_CLKO_M.
_____ 19 piFFo_N HE——) BGE SKI P
I IR >——191scik
Wi2C DATI [ >———221sDATA
15 AT ST
DIFFL_P=>— | PCIE.CLKIM!
22 1 yourt
DIFF_ N8 — ] 1PCIE CIKI P!
EPGA 25MHZ) [ >———231xIN
GND 2
GND 22
GND 22

S152142_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

UART1_TXD MFP_107

UART1_RXD MFP_108

UART1_CTS MFP_109

UART1_RTS MFP_110
UART1_RI MFP_111
UART1_DTR MFP_112

CPU
PCle

C194

0

C187

pCiE_RXP FLAL— I BCIE RX By

PCIE_ RXN A < JBCERX M

pcIE_cLkp Y18 IPCIE CLKO P!

PCIE_CLKN Y18 () BCIE CLko_ !

PXA166_COMM_TEMP

| 1 CIRCETC R

u1s | L RGET

PCIE_TXP | <_JIPCIE TX M
PCIE_TXN ﬂJ

Reboot Flag

r ] L 15wWER|
IELAG _DIN R63 — N\ N \——_] POWER!
AN ==
R49 97.6K . c189
2.4K | | |
i [

PXA166_COMM_TEMP

Console)
63— IDEBUG TXDi (
R100
AN N—J{ERGA_ITAG_ TS, L u22
e e 240 )
3 5
FHE  IRGIE SSoN! ° e
T Llck =
6 1 cLre GND |2 I
R86 —
1.2K - Cllzg NC7SZ175P6_SC70 -
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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

Two 100-pin Off-b

EXT_RESET# is an Input
used to reboot the CPU

Do not drive active high

Left (use open drain)
CN1

FPGA (EPGA_ITAG_ TSI >——1 -2 iEXT_RESETH)
EPGA JTAG_TCKIL >—— 4 JTENUSE 5V
JTAG ERGA_JTAG_TOG >——2] ] i502 02! =
IFPGA _JTAG_TDII[ >——— ———C11sD2 D3!
{OFF_BD RESETH[ >——2 1101552 cup! Off-Bd
1 12 == Ioo "
. —_— 1 \V;
OFF_BD_RESET# is an Output NC T —JS2aay
- = P % % 1Sh2 Lk SD Card
used to reset all peripherals PPOWERI >—— 21 =] !POWER!
Sl
POWER FAIL# _NC <4 S-Sk b uses CPU MMC2
UCH g [ o —2——< ] {§B2 B! —
LCo_pog| [ >——21 22
% i 2 24— iIED oo
b2 D G s oY
Bl =1 = F |
e pis[ >——21 e S T
IFT-V\T-ID - _ 29 30 <:|-u'§5 —D63-|
T LR O—3L 32— ae
c146 c148 IR —-33 134 T e
1uF 1uF ILCD_D14 s " ILCD D05,
LCD_Di5, D—? - <_Jw_BATI
Lch_Di6i D—? Tﬂ LCD_DQ6:
L AR N1 >— —< -----
- - QDR 2 42 <. 007
- - LC_D_Q1_|D—? —=——<_]iL.CcD_D21;
Leo pisi——
. e DI o
BQWER [ >—— 27
P 49
i dgl o—
Leh_HsYNg L o——4
iLeR USYRGIL >——"4
eh DRl 2>
ch_pwi! oo |
1518 To0-16T —
D10 [00: 1611 o - .
-
— D10 14, 63 64 iMUX AD 151
1010 13! 65 66 IMUX AD 141
1510 12! 67 68 IMUX AD 131
DI L 69 70 DX 3512
IDIO_ 10} 71 72 MUX AR AT
1010 09! 73 74 iMUX AD 101
FPGA DIO 15 76 IMUX AD 091
Do os! 77 78 IMUX_AD 08l
—  biear 19 &0 e | Data Bus
BIG 06 81 82 N hUXADTE
iDIo_o6, WX AD 06! or DIO
D10 05! 83 84 IMUX_AD 05!
1010 04! 85 86 IMUX AD 041
1510 03! 87 88 IMUX AD 031
DO 02! 89 90 A M™MUXAD 00 1
Dio_ 07} MU AD 02!
DIO_0n 91 92 MUX AR o1
__ D10 00} 93 | 94 IMUX AD 001
o5 96 —EICAET —
1BUS WAITH >——2 -8 LS DIR
BUS BREAL 2 H00 T5sCeR
[ W0X A [00:15L
I TYCO_100PIN_SBC I

Bus Control

If Bus is not needed, all Bus

signals can be changed to DIO

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

oard Connectors

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

(between diff pairs)

Right

[PORTL_RX_Pi >———;
; IPORTL RX. M. [ ——
Primary g
EQRTL TX B [ >——0
Ethernet eI IR e .
ETH T [o—-1]
B3y L3
15
3.3V rail can supply up A7
19
to 700 mA to base board 1|
NC 23
— NC 25
Maximum off-boardload | | FoSATUSEW > — 29
USB i%%%\\%ss%: 3L
on AN_1.8V is 10 mA Port "ol CORE [ 33
orts 1085 016 i
Use_oTe P >——30
B3VI[ > 41|
i i
45

¢35 T ______
10 nF BCIE TX My [ >———
I O TR A > —42
51
= L BOERKMI[ O>———23
______ = BOERX A >———
iDDR 15VI[ > o7
BCIE_CIRE i [ o2
6234 IPCIE CLKI P >——2]

10 nF

AN T8I >
SP| IS8 FRM [ >———
KSp1_MOS1! 5

7
or DIO | &#visol [ >—2

73

1 75|

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

Not always 3.3V

H VR 1227
——————— ]

- ] IPORTORXF)

8 ]PORTO RXM!

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

162 —icAM D2I Camera

166 AN DB or DIO

e {UsB BV LiNE!

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

—  CPU JTAG Vcc i3 .EQD—I_i L 78 _  JuaRTO IXD! ]
2 F0  CUARTO R
iCAM. D3I D———Z; —<§i UARTL TXD!
icAN_ Dal [ >——H —=——— JUART1 _RxD!
Camera | ggrsi 85 86— aRTS D)
------ 87 88 Po—— e .
or DIO | ‘cawveiki [ >——H — < JuART2 RxD! rial Port
s [ S | cenal Ports
WER 43! D——; —sz IARTA_ R or DIO
BEAUG TXaI [ >3 194 ARTA XD
D1o_15i >3 198 ) UARTS XD
cAN [ a2 (100 —ren i
TYCO_100PIN_SBC
DIO_15 and DIO_16
can be CAN_TXD
and CAN_RXD ERCE [

C238
10 nF

near CN2-20

‘\}_H_
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