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RS-232 Transcelver

COM1 RS-485 Driver
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. ol P . e 1 uF c113 ) U4 ] 3.92K
1 uF Cl+ > T™XD  vCC
ve 13 | 1uF 1 6
. [RXD0 485 5V D -
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[RxD4_285] D—— A6 B6 13-
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[a22 mxpl [ >——2A7 B7 [OFF BD RESET#|[ »——=EN_RX  sp# o=-——_ |[5M rlver
D——g A8 B8 fl-— ] GND
GND A sP213 |10
74LVC245 MUX SIPEX c124
" 4T R56 (D
— —— AN\ N\——
BEEIG BTl [ ——3 AN veel & — ) R 1 Ru11 -
us
[UARTL RxD] [ >——2 AN_1 comA—— 1 Rx 2321 A . 3.92K
- > TXD  vCC
8 s GND Z_l RXD4 485 5V [ > 1 rxD x+ |8 5 <] [conp_485+]
— TXEN 4 >— EHENEN - |oZ % <) [comz_485]
NC7SB3157P6 = ) 5
—20{ RXEN# GND —l
RL10
RL03 isiaass 5V | ook
Force Console
R59 iﬁ m—
DA VAVAY, O O -
12.1K
P I
r Iver COM2 RS-422 .
o RS-422 Receiver
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—T—G BMo——
O O
Ny c117 R73 Us R104
NV u17 AN 3.92K
12.1K LUk 4 8
. . , 270 TXD  VCC
- SLEW vee RXD 422 5V][ > Llro  x+ |8 b— (] [COMz_422 RXe
3 L
e o——Hmo CANH . G| | TXEN X0 COM2 22 B
4 6 20 RXEN# GND |>—
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COM Connectors and Headers

COM1

Ji

DB-9M
1 DBO9M
TX+_(DCD)
6 e : O M2
9 1 Rx-_(RI) d
— <l B H e a.d er
COE [ RrTs
> 2 HD4
[com1_Rrxp] RXD
FRAMEL [0 < J|FRAME] HD6
8
CoML_CTS|[ > cTs
- 1
_ 5] GND FRAME2 11 [ >———— Tx+_(DCD) .
f covz 485 [ >———217x_(DsR) —=—{ T+ _(DCD)
— CON-DB9 6 1.
B CoMz_422 Rxx][ >———21Rx+_CANH_(DTR) TX-_(DSR)
4
oMz 422 R >———2{RX-_CANL_(RI) [caNz H|[>—————Rx+_CANH_(DTR)
HD3 CO M 1 [canz T >——2{Rx-_canL_(R))
oz ol >——3{ o AL
3
— Ll 7x+_(DCD) —rrs COM3 DXDI[ >———TXD ne|HS
7
> 6 TX-_(DSR) H e ad e r CoM2 RXD D———Z RXD GND [-2— —RTS
2 5
Ean_aml[—> 4 1 RX+_CANH_(DTR) _8lers [ >——={RrRXD GND —1
8
can 4[> 9 | Rx-_CANL (RI) — [ >———cTs
HD_COM_HEAD10 -
3 lxp 10 HD_COM_HEAD10
N2
RrTs
2 1 rxD GND 2 —
8 lcrs

HD_COM_HEAD10

5V --> 3.3V
2nd 14.3 MHz Osc. L

- R34 u21
CAN Trancelver A B 1
50 p— 1 1piR
- S v 20
L 199GE
u15 R35
——A AN N\—
L > . Y — o143 Mzl [EN OSC) D_E_Z AL B1 1—8j—<:| [OSC_3.3V]
5V
—2feno vec2 - [>——as B3Le <]
R55 ~ [o>——2{m B4 L3
b——— VIV
AVAVAY u16 C144 3 > 4 | CEoRE) : -
AP Tur £ G Rl > ——ts  es| e
— 8 3 - C146
Z SLEW vce 74LVC2GU04 1uF [SAIROSI[ >——{»6 B6 [ — J[[RaEl
[SA ros] [ >——8a7 B7 (22— ]
[o—— ™0 CANH . < R15
9 11
2| o canL L8 AN — [O———48 B8 |———+]
[canz rxp 5v — -
[o— T - Y om o2
5 lvRer GND -2 ca4 74LVC245
1| 2 | Y1 22pF _
MCP2551 L Ra3 Ra4 V8 D
- 100 100 .
24V XTAL-HCA9 | Provides 5V Tolerance
, 14.3 MHz
| i | 30V break c22 c23 14.318 MHz
i c143 3| NuP2105L 22pF 22pF XC1719-ND
T ABL-14.318
— - — thru hole
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SMSC

USB Hub

— =

U28-C
SB
UPSTREAM  DOWNSTREAM
e FosAH [ > —— 2 ussono bssove [ [T PO rt
[ >———29 {ussoro useDP2 32—~ |[USB_DN4+]
f Win CE
14 | PRCTL2 USBDM3 3___<:| O r I C
Can be used as outputs, to
16 4
enable port power, or as an —— PRCTL3 useDP3 |F+—— ][use DNa+]
input to sense over current 17 {oreTLa (NOt POpUIat ed)
18 — HD7
I b usBDM4 (2 —— ] [USE_Dresd
1 6
[USE_OTG 5V [ >——5V FRM|——
o useopa L [0E 5] ) ;
X — [ >——={uss- FRM ——
60 | 4o >——31uss+ FRM -2 —
N 8 _4 1D FRM 9_
R14 UsBDM5 |——]
AN . -1 P FRvL0
1.0M usBDPs [=——— ]
o T USB_OTG_AB
Y2
M 62 {\/pp18USBPLL uUsBRBIAS |3 Molex 47590-0001
A oo or 47589-0001
R52
25MHz LAN9514_SMSC 12.1K
c20
c21
15pF 15pF FB6
——" " —T] -
L €103
.1 uF
U28-A
iz > I I I 19 f\/pp33io1 VDD18COREL 2 | |
27 {\pp33i02 VDD18CORE2 |28
L €100 L c101 L €102
33 {\/DD33103 cr2 C104
.1 uF .1 uF .1 uF 39 VDDS3I08 4.7uF 1uF
Typical 3.3V current
e 1 46 1
) ) — — — VDD33105 VsS85 L
with all ports active -
is 288 mA (950 mw) LANO514_SMSC —
U28-F
[O5s rsEre] (L2 weeser Do
GPio3 32 a8 U28-D
11 1vBus DET 36 NN 28 | NTRST
GPIO4 12.1K EEDI | 26
Test pins: A7 L 1EsT4 Grios 3L 29 1 1vs EEDO 22
must be as > 40 1 1esT3 GPIO6 42 30 1 1pi Eecsf2: —
. 34 43 31 23
wired as shown TEST2 GPIO7 |22 =2 1100 EECLK ==~
1 3 — 32 lrek
- LAN9514_SMSC
A1 ) AUTOMDIX_EN LANG514_SMSC
45
44| o o4 EN CLK24_0OUT
R49
Co——AVNV—- R31
1 ARt see ——NN\——— bz
50

USB Device

External
Dual USB

PF1
PTC_1100 Bl
D__f\_/ ~
8
Bottom Port : Dual
e 7 use
7
>
9
FRAME
Top Port g FRAVE [0
[Use N2> 2 1
™v2 2l 4 3 FRAME 7>
DL D2 [OsB D2+ ][> FRAME
[5v] i 1lve CONN_USB_DUAL
3
—3 {GND
c121 ™4 2| 4|
DL D2 FBo ERAME] [ >—
AuF T BGX50A
- B> T Livs
1 3
— —3 {eND
€139 I —
1 uF — BGX50A
1
HD1 USB_5X1_HEADER
HD2 USB_5X1_HEADER
" =
g h & O
' + > 0 0 P4
.88 2 3 2398 3 ¢
e 2 2 D - 1| 2| 3| 4] s
1| 2| 3] 4 5|
PF2 —
PTC_1100 = —
BM—\_, A
H FB4
[Use bNa] [
>
>
[Use ona+] [
B o s
VL
4 4 DL D2
DL D2 L
BIC> v+
B> T Live T R
3 —3 {GND
—3 {GND c141
€140 AUF
AUF — BGX50A
— BGX50A -
- 1
1 —
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DIO and LCD and SATA

Mo LCD Port

— 23 vee - —— 3y
_ ——=0| BE# 1
NC|F—
o o1 >——21A0 B0 |22
[ o3l >——H At B1 2L
[Cco o5l > 41 a2 B2 |22
[ o7l >——24A3 B3 2
o6l >——2{m4 B4 2
7 17
Loo pal(——H s 55 HDL4PIN
’ [Leo D2 >——Hn6 B6
oDl >——{ A7 B7 22 14 13
N0 5oL Miso s >——21{as B84 — | [DlO_SPLMISO b 0
11 13
— A9 BO ——
|V [y S—a |5 10 9
12
> 14 113~ Jbio P13l GND 8 7
12 11
[DIO_Spl_MOS] 12 | 111 A4bio PN 11 S3861
>— Dio AN 11 ° L Lo wrel[ >———wre  [2— — Ra2
'SPl MISO 5 > - 10 s - 4 RS 3 %_ﬂ
50
2 pATl[ >———2 AR ) TOW=TNMGYd 2 1
R105 “ - 6 5 R28 _LCD RS
Eeu [ >—ANN— Dio_sh_csEl [ >——+ = Provides 5V tolerance Lo BAl [ D>——ANANN—— i -
3.92K CN8
4 s [DIO_PIN 03]
1 [Dro_PN o1l ——]

_ 2] 'L
I HEADER16

Warnlng All LCD pins are
LCD_DO thru LCD_D7 are 5V tolerant bi-directional DIO

LCD WR#, LCD_RS, and LCD_EN are not !

Warning:

DIO are not 5V tolerant !

Only SPI_MISO is 5V tolerant

R117
> AVAVAY,
3.92K
R118
AN [oio_pPiN_13] l I
3.92K .
R119
——ANN\——
SATA Port
R120
3.92K
C304
—— |
11 10 nF
[bio_piN_o7] CN9
T N 7 C305
3.92K GND o g ]
4 RX- | | < SATA RX-
GND 3 10 nF
T™X-5— C306
1 X+
Ri22 oo <A
- W ooz - . g
3.92K L F E
- 00| cn| C303
- —<Em=
10 nF
R123 CN_SATA_VERT
AN [oio_PiN 03]
3.92K
R124
3.92K
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|nput Power
5.0V to 30V

5V Power Supply (2.5 Amps)

VIN

C68 must be very near U6

Power 122 mohm typ. B D ] i i
c40
CO nn. FB2 F’TC_lF.)ZS;-\_33V o5 ue T‘” uF TST C67 must be very near Q2
16V |
% —\U T . oot T sane
1 4.5V-42V | |
2 L C69 L ca5 L c68 ngOK /\;{6\, |1 lF l
) TVS-28V 10uF ' ADJIL 6.04K =1 —
.1 uF T 50V 1 uF 50V _
CONN_POWER 2P cov \__\ sov als
D3 2 1
% 1 a L] T e — Q@ - B
Fe7 — 1SMB2EAT3G - — DMP4051
600W |_, T
. 3|p L1
CUR_SENSE _—
— 4 - i YN 5.04V nominal
- GND 22 uH &l
1.25v R86 C59
- || + +
B m | | o . . :jj F :js F
LM25085MY L : 3.3nF 12.1K T 10 uF T 10 uF T u T u
— 86 6.3V 6.3V 6.3V 6.3V
| | 1 1
.1 uF — — —_ _
Tsov ’—i B B
; C98 not populated
R101
3.92K
C1608X5R1C474K = .47 uF 16V 0603 RLSOM71MDNA 8 mohm
é 8 mm dia, 8 mm height
470 UF @ 6.3V .23 @ 1K
MSS1260T DR127-220-R @ @
3.1A @ 85 deg. 4.0A rms @ 85 deg.
37 mohm 39 mohm
12.5 x 12.5 x 6mm 12.5 x 12.5 x 8mm
86 cents @ 500 83 cents @ 350
CPU_3.3V
|
sl T T T T T T T T T T T T |
L c127 L cl128 L Cc129 L C130 L cl131 L C132 L C133 L Cl134 L C135 L C136 L c147 L c123 L c137 L Cc138 GND
T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF T.luF
. L - - 5 - - L+ L L L L L L I
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Dl

Board ID= 64 + 7

u2s5

=N W s

15

14

R54
12.1K

13

12

11

[GREEN LEDF][ >

10

[Bus DIRI >

YO
Y1l
Y2
Y3
Y4
Y5
Y6

Y7

S1

S2

EN#

vCC

ouT

OuT#

GND

] X

5———<j BD ID _DATA

74HC251

74AC151, 74AC251, 74HC151

are 2nd sources in SOIC

RTC Battery

’—GVBAT

R66

I F—"A—

1.2K

Force Boot
to SD card

R65
Bus DRI >——A VN
1.2K

ON©,

1.2K should be near CN1

< OFF BD RESET#

LEDs

D‘

Grzen
A o
\‘\‘ LEC1
K

Red

A |ep

'y
K

R70
ANN—— I EREE

270

R71
ANNN———J[GREEN TED#]
270

SBC Primary
10/100 Ethernet

J7

EEma>——4ro
B Rdl >——Rx
6
RX_CT
ALIGN L
ALIGN |18
o—
3 11x cT ;
POE_RX|H—
1 POE_TX |-8—
[o—— ™+
[EH o [ ——2 % o
POE 45 |——
PoE 78 &
R76
[ETHz_ ACTLEDI[ > AN\ L eps
270 12 Green
LLED- 1s
SHD
R77 13 sHD |18
[ETH2_SPEED_LEDI[ > AVAVAY, RLED+
270 14 Yellow
RLED-
— RJ_POE 4602
EC-MJKF4602-PA08
Lo——
H% FB10
Push Switch
R107
—A\\N\N——]
3.92K
Swi
L -
2
3
7
PUSHSW_RT —
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PLD

Inputs on Left

Outputs on Right

u19
9
24 veelo < Jlcpusav
[PLD_TTAG TC [ >— TCK vocio[ 2L
PLD JTAG DI —28 {1p veaor2
veeio
DIO PIN [01:15 PLD JTAG 100l >——221{TpO veciorSd
\ 9 vceio
PLD JTAG TMI [ > ™S
VCCINT 3
VCCINT
DIO PIN 15 43
10 VCCINT/IO 22
DIO_PIN 13 310 eanmioles
o PN 1 29 |, LCD DIO.7
——
DIO PIN 09 36,0 oy A LCD D7
oA [Lco bl
[bio PN 07 20 o2 LCD D5
0 1
[DIO_PIN 08l 48 | o o= LCD D4
DIO_PIN 03 49
10 o) A LCD D3
DIO_PIN 01 6 .
10 1oL88 LCD D2
o1 10186 LCD D1
EN OSC D—? 10 o) A [Lcooal
240
A4 H0 10 %—G LCD WR#
[oF Bp_ResEA [ >——H10 10— [lco rs
) o~ A
210 10 <] [LcD BIAS PWM
SN B
8915 10 ———<"] |USB_RESET#
s 1082« [[sA RESET
10 %——G DIO Al6
100 10———<_"]|DIO_A17
; 190 110
Lofoossl 26 B PR —
LD 242l ——3110 102 [blo ALl
A WATE| [ >——2Hio 35
10+———<_"][DIO_A20
AD 15 2 10 |O7———<:| DIO _A21
AD 14 98
g 5]'° |o%——<j DIO Bl
- 5 |'° of8 — « Jbos
10 1022« |[iSA ore
51 [SA ADD [0.9
AD 11 86 1o 101==———"][ISA_TOW#]
Bool 8
e - 10 10|82 isa ADD 9]
AD_09
oo o5 10 cLka |82 |SA ADD 8
AD 08 10 cLka 84 [SA_ADD 7
5
D07 % |0 o [SA_ADD 6
AD_06 87 10
[AD_05 12 | k1 1ok8L [SA_ADD 5
[2p_04] 28 {0 oy ML [Sa_ADD_4]
57 [SA_ADD_3
o
15
MUXed Address [aD_a3l 2 o ols8 <A DD 2
AD_02 10
and Data Bus AD 01 40 |4 1028 ISA ADD 1|
[AD_00 4 5 1ok23 |SA ADD 0
75 o2~ lisacsr
Bus ALE#I[ > 01 10 loFA——<[BUS wAIT#
BUS cstl[ >———I0
BUS DIR[ >——21i0 GND/Io 2L
14
o123 Mzl >———{CLKk2 onD/o 22
89 enp GND 2
8-bit and 16-bit I/0 79| D D32
93 ND 75
GND GND
Read and Writes supported
MAX2_570
over address range 000-3FF — — DI O Out put S

MAX240

Address range 100-3FF

drives PC/104 bus

Warning:

Address range 000-0FF

DIO_A16 thru DIO_A21 and LCD_EN

should default to logic zero

DIO_B11 and DIO_B12

should default to logic "1"

is internal PLD registers Make sure PLD pins

39 and 88 are Inputs

USB_RESET# should

default to a logic zero

PC/104
64-pin Connector

uz22
CN7 p—
20 piRH—— < ][BUS DIR -
CPU 3.3 [ >——=vce 10 AL oD [FBL
OEjot—<] BUS BHE#|[  >———"10CHK#
RESET | B2  [isA ReS
[aD_o7] 18 Ip1 AL[-2 A2 {7 +5vB3 I
AD_06 17 ] 3 A3
- B2 A2 D6 IRQ9 B4 Gm
AD_05 _16 | B3 A3 4 A4 D5 85
[aD_04] 15 lpy rmbs A5 [, -5V " < Jlcpu 33V
DRQ2 >
AD 03 _14 lgg A5 L8 A8 | s o
-12vi2l
[ap_02] 13 lpg AL A7 {po 58
ENDX# [—2-
AD 01 12 1gy a8 A8 |,
AD_00 _11 | B8 A8 9 A9 DO +12Vv B9 <:|
_10§ GND (KEY) B10
AD [00:15]] £ 74LVC245 ISA WAITE][ > A10 1, orpY

Provides 5V tolerance

DIO Inputs

LCD_WR#, LCD_RS and
LCD_DO thru LCD_D7

should default as Inputs

DIO_PIN_1 thru DIO_PIN_15

should default as Inputs

ALl ey Memws FBE-— [BI0 BI1

R64
Uzl >——ANN— MEMR# B2 [Dlo_B12
1.2K i

row# FBL8 — «[iSA tow#]
AL2 |19 lor# B4« [isA 1ome

INER e
Al4 DACK3# |21
—AL7 B16
A5 |, DRQ3 |-21°

Do Al [ —A% fas  packws B — ]
AL fa14 pr1FEE  [AD 10
9

,—(:l ISA_IRQ7|

—[[SAIRCE]

= 1

Do Atg] [ —28 a3 RersH# B
B> ALs Al9
DIO A19 :W Al2 BCLK B20 (:l D 12
Do Azl [ Al1
A21 IRQ7 |-B2L
Do az1] [ >—22L a0
B22
IRQ6
\Ro5 | _B23
IRQ4 |-B24
[SaapD ol K\ A2, IRQ3 HE22 < J[ap 11
[SA_ADD 8 n23 | o
ISA ADD 7 A2a |, DACKz# [BZ0 < B
ISA ADD 6 n2s |, oLB27 T
TSA ADD 5 A26
A P VL R S| R T
——A27 1,
saabal f_ msl,. L 5yB29 I
[SA_ADD 2 29 |,
ISAADD Il N AS0 f,, osc}-B30 C[EA aawz
TSA ADD 0 A31
A0
oD LE3L
[SA ADD [0:9 | 32 | o oD LB32
J: PCL04_64-PIN |66 |65 -

< ISA_1RO5

R115 R116
3.92K 3.92K
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16-bit A/D Converter

o

‘
| —
V5
24 4 DI D2
DI D2 .
—{ v+
1
A/D Header o al, - :
5 —3 N
—3 e
o116 ci18
— BGX50A
LU = BGX50A : =
HD5
R63
16 15 AANA
1.2K |
14 | |13 R62 83 >
12 11 VoY
=< | | == 1.2K T 1 uF
10 0 R61 L c82
8 7 1.2K I 1uF B u13
6 5 R67 L C81 1 VDD 6 |
L 6| |5 - L 1leHa+
VVV T 1UuF
y , 1.2K —21cH 1-
R93 8o i spa—
—2 - VVV T 1uF - —3cH 2+ .
8.06K 0.1% A scLiFe—
—4 cH 2
HD-16-3 1 -
R83 c84 —
2.00K -
B 1UuF 11 CH_3+ Al 110
- _1_2 CH73.
m— L u10
—31an 0 veeP2——] 23 fon as
R94 14 GND|2——
—ANN— 7 —LIAN1 comH4— CH_4-
8.06K 0.1% I . ) -
—Glge GND [F2— — MCP3428 -
R81 o5 -
2.00K NC7SB3157P6 -
1 uF
U1
R95
—\\V\N— 7 — a0 vee R 2——]
8.06K 0.1% I L .
—1iaN1 comH2—
R82 c87 6 2
2.00K FS— GND[H2—
1 uF l
NC7SB3157P6 -
<]
R96
8.06K 0.1%

Four single-ended 0-10V Inputs

Two differential pairs 0-2V range

R84
2.00K

‘\%_/\/\/\,__e

[e2]

T

— —

R108
3.92K

R33
—ANN——J[eru a3
50
c27
10 uF
6.3V
] [ADC_DAT]
I Jlapc K
R109
3.92K

|

P2.0KDBTR-ND = 2K 0.1% 0603
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2nd Ethernet Port

(Both Optional)

SMSC

POE

and PC Memory

D>—— ANN—————
R69
o> ANN——

R8O
Dio_spl_mos| >——A/N\NN\——
270

R68

270

270

R60

16 MB

Phase

DIO sl misoll > NN\
1.2K
u12
16 vee-2—
Pl _CLK] > CLK
3
o o[> 7 cs DNUL =
DNU2 ——
DNU3 2
6
[se™Mos [ > 15 D_DQO DNU4 —11
DNUS5 ==
SPLmisol[ > 8 10 po1 DNU6 2
9 oNu7 S
—W#_DQ2 oNUs |14
1
HOLD#_DQ3
R97 -0 GND L0
6.04K PCM_SPI_128MBIT
CPU_3.3VI[ >—
R99
6.04K

FB12 302
o ]| RJ45
Ethernet Port e
u
4 pe
| 5
RX-
R36 R20
FB13 u28-B NN NV
Ui >——— ETHERNET PHY 50 10 C105 6 |rx cT
I I I I I | | - ALIGN L
L L L L L 2 N T R37 ! ALIGN -
VDD33A1 21
c108 109 c110 c111 c301 10 NLNKA_LED ?—GlACE_L_ED#J AN L uF
T T T T T 4 | OD33R2 NSPD_LED 22— ——[SPEED LED?] 50
1 uF 1 uF 1 uF 1 uF 10 nF oy VDD33A3 R38 R39 C|10|6
VDD33A4 107 50 50 | |
54
— — — — 1 | vDDs3AS rxp |52 a B g ,
- - - - = VDD33A6 — POE_RX|H—
64 1\bD33A7 RXN 22 1uF ) 18
.1u
— 1 POE_TX
>+
48 55 2 .
[SMSC_1.8vl[ > I VDD18ETHPLL >P POE 4512
XN |28 ‘ POE 78 2%
c125 l——5° EXRES | [>—
L uF LAN9514_SMSC 1
c19 cis LLED+
Ra7 Rr8 12 Green
- 12.1K 15pF 15pF [acT et D>——AN/N LLED- 15
- 270 SHD =
— — 13 sHDFe— ] [FRavg
e = - a7 RLED+
— Yellow
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Two 100-pin Module Connectors

OFF_BD_RESET# is an Output from

Left

the SBC used to reset all peripherals
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Boot Strap

SBC
BUS DIR Boots from
1 NAND Hash
0 SD Card

BUS DIR state is BUS _DIR has a

latched prior to 12K pull-up resistor
OFF_BD_RESET#

deasserted

on the SBC module

Use 1.2K ohm resistor

to OFF_BD_RESET#

to strap logic low
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