RS-232 Transcelver

Cl12
> }
U9 1uF
[DEEUG DDl >——3HANO vee 2 ——] ]
Cl14
2 9V < -- 5V [0ARTL TXDI[ >——24AN 1 com2 ci1s U7 -
L Vce
6 2
SEL GND L uF 12 | o4 "
V+
Level shifter T Lon | L
- |17
. 15 | o v
C140 |
16
| os .
.1 uF 7 2
K T3>0 -
R18
3 (:l [CPU 3.3V
/\4/2\2/K\I LI<} 2 S [UART2 TX0I > & {}0 3 (][comi_rTd
0T Dl >——2——3>o—+ -
‘ u23 BAT54-CC ” 28
AR o[> fr>o < o
1 1piR 20
_ VCC < 2.9V
L 199oE 8 o@l 9 ] [coME_RXD
> ——2la p}8 5 ogg—t* -
3 17
[o>——3H2 e
., 6 | 2 of—— <]
[o——HAs B3
UARTS RxD| [ >——2{ A4 a2 22 o@} 23 <
>——8 14— Exooam
— A = TR a2 —oc— 2 o
|
[>——Tdas  BepLS-
o——8a B7 -2 [OFF BD_Reser#] [ >——2HEn Rx  sp# (02— < ] [EN 2a2]
Enmel > ——2{s el G RG ] oD
GND RO sP213 |10
74LVC245 SIPEX
1
—_ us -
[DEBUG_RXDI [ >——3AN_0 vee2——[cPu_3 3
UARTL RXDI[ >——2{AN1 coMP——~< 1R 232
6 lseL GND Z_l
NC7SB3157P6 —_
Force Console
R52
A VAVAY, O O
12.1K
JPZ R72
270
- O O
R73
C117
vz T AVAVAY
270
CAL s [ >——23 sy vecp
o[ o——Hm™o  canHH -]
4 6
[CAN RxD_ M [ > RXD CANL 1 I < JEand
5 lvRer GND -2
1 2
TJAL1040T TV9
_ R74 R75 1
270 270 24V
30V break

TJA1040T has low
power STBY mode

L

3] NUP2105L

COM1 RS-485 Driver

C126
R50 B> 7 I I
oz >——ANN—— 1UF L
12.1K —
R112
U4 3.92K
XD0 485 [ > Ve o .
RXDO_485 5v|[ > 1 rxD x+ |8 I\ <
TXEN Ol[ > 7 L 3 1 TXEN X- oL 7 < lcoms_ass-
— 20| RXEN#  GND F>—
1SL8485_5V R113
SoK - 3.92¢

COM2 RS-485 Driver

=

Ccl24
R51 > I I
cPy 3.3V [ >——AN/N—-+ 1 uE

12.1K —

RL11

U3 § 3.92K

XD4_485| [ > ™0  vcck
RXD4 485 5V [ > RXD x+ |8 a
TXEN 4l [ >— L TXEN  x-[oL < [come_ass.
— 20| RxEN#  GND|-2—
R103 1SL8485_5V §19120K
3.92K — :

COM2 RS-422 Recelver

RXD 422 5 >

B>——
RL04
us 3.92K
™0  vcck
RXD x+ |8 b (] [CoMz 477 R
TXEN X 07—4T—<j COMZ2_422_RX.
RXEN# GND|2—
1SL8485_5V ;L RL06
- 3.92K
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COM Connectors and Headers

COM1

Ji

DB-9M
1 9
TX+_(DCD) E B I V I
6 11x-_(DSR)
4 1 Rx+_(DTR)
9 I RX-_(RI)
> 3 lmxp
COE [ RrTs
2
[comi RXDI > RXD
. FRAMEL 1O < [EranvE
oML crsl [ > CTS
f_s GND FRAME2 |2
— CON-DB9
o3 COM1
> L fx+_(DCD)
= % (osR) I Ie ad er
eaH > 4 Rx+_CANH_(DTR)
cAN L[> 9 RX-_CANL_(RI)
3
TXD INTo LR
RTS
2 1rxD GND [-2—
8 lcrs

HD_COM_HEAD10

CAN Trancelver

u12

[CANz_STev [ >——2

[canz Txdl [ >——H
eanz_~x0 5V [ >——

5

STDBY VvCC

—T—G
L Cl44

_ .1uF

TXD CANH <
RXD CANL ]
VREF GND
1 2
TJAL1040T - R43 R44 TV8
- 100 100
24V
l | 30V break

w

NUP2105L

-

COM2

Header

HD4

[ >———2]m+_(ocD)
[>—8x_(oR)
[ >———2]Rx+_CANH_(DTR)
[ >———21Rx-_CANL_(R))

[o——3{mo el
—{rts

comz rRxpl[ >——21{rxp GND
—&lers

HD_COM_HEAD10

14.3 MHz

Osc.

R34

ANN——C STz ]

50

R35
+——\N\NN—— o143 mHZ
50

FB14

——"""———] [0SC_POWER

L C138

_ .1uF

Y1l

22pF

L

XTAL-HC49

14.3 MHz
c23

Cc24

22pF

COM3
Header

HD6

—L 7%+ _(DCD)

—811x-_(DsR)
[ >——21Rx+_CANH_(DTR)

Azl >——2{Rx-_CANL_(RI)

coms Txo [ >——217xp ne |22
—{rrs

[o>—21{ro0 GND 2 —

>——21crs 1

HD_COM_HEAD10

5V --> 3.3V

<

L] =
1

— DIR
T ey we 20
o 21{m B1 |28 -
3 {a2 B2 |-
4 a3 B3|-L8
—2{na B4 {12
—B 15 B5 |14
[SARQSI [ >——"Has B6 (-2~ — ] [[RQal
o—8 a7 B7 | — ]
SAro7 [ >——2as Be Ll —<
GND R
74LVC245

Provides 5V Tolerance

Technologic Systems

Nov. 3, 2010

Title: TS-8160 DB9, COM Headers

Rev: Designer

Sheet 2 of

10




USB Power

| |
U29
(=R . P -
EN_USB 5V] EN_A
2T A4 oOUuT A[S % (0SB &Y
‘31 EN_B out B}-2 J— Cli1
AT B# 5 Lo R30
GND[—— ' L AN\N\——<][usB 016 5
M C2026-1BM 50

1400 mA typ. current limit

SATA Port

C304

——| I—(j SATA RX+
10 nF

CNo
THGND oy, L6 C|30|5
5
4 RX- | <] EATARX]
GND 10 nE
3 10
o B
"
GND —I—{ < [eATA X
s s 10 nF
r o
1 T L
— c307
-
- —OEEm
10 nF
CN_SATA_VERT

Evico s[>

USB OTG M >

External
Dual USB

FB1
[O——""——

use ote A >

V3 2l 4
DL D2
1
| i V+
—3lenD
c121
1uF = BGX50A
L
S . t I l
u28 4|—<j
. vl
EN A 8
—< LT A# OUT_A % <
HENB out B}-2 i C105
— AT B# 6
GND 2— 1 uF
MIC2026-1BM

1400 mA typ. current limit

B
Bottom Port 1 Dual
3 USB
7
FRAME 9
Top Port g FRAME L2
0S5 FosTA ™[> C "
FRAME
8 FRAME 12
__USB HOSTA P >
CONN_USB_DUAL
L
FRAM
DI D2 H FBO [o—
> v+

1
T
—3{enD
C139
1uF —— BGX50A
L

L
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DIO and LCD and SATA

Mo LCD Port

— 2 vee - —C a3y
_ ——==0| BE# 1
NCH—
Lob b1l [ >——=21A0 Bo |22
[ o3l >——H At B1 2L
[Lco os][ > 4 a2 B2 |22
o od >——>{a3 B3 [
[ el >——2qm B[22
7 17
Loo pal >—— 4 551 HDL4PIN
, oo D2l >——2 6 B6
sl >—— A~ B7 =2 14 13
N0 SPI_MISO_5Vi ———— A8 B8 ———< Pl_MISO 12 1
11 13
—— A9 B9 ——
ca1 | SR | S—E 15 10 9
> —— AAA, 14 EERENN (row:re| onp 12 g 7
50 — 12 11 DIO PIN 11 S3861
o—— ——————Cio PN 11] © e e [ >———2 wR# 5——| R32
10 9 =
[SPLMISO 5V [ > » L —~NWW—
R e >—2  rsp? —Coa
105 zc oAl >——28 A | > TTeW=TYNOT ) L 50
6 5 [biopin os] - il | S
P [ o>——ANN— EEcsHl [ >——Y R Provides 5V tolerance L
3.92K —_ CN8
> _ 4 13 -
1 [Dro_PIN_01] ——J[Lep sy

_ 2] 'L
I HEADER16

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

Warning:

LCD WR#, LCD_RS, and LCD_EN are not !

DIO are not 5V tolerant !

Only SPI_MISO is 5V tolerant

R117
cPu 33 [ > /\/\/\I DIO PIN 15
3.92K

R118

IDIO PIN 13|

e e 4.3V Supply LCD PWM Filter

3.92K
BA[>—
R120
—<
3.92K

2
R121 E3v IS
+——ANAN——] DioBno7l R19 ’ 4 [[CD BIAS
3.92K L | vis >—L—<:|_LCD BA
[Lco Bias PWM > NN £ 5T wwvs21_bek

42.2K !
C142
1uF R16 cios |
R122 42.2K —
- | bl e 1
3.92K
R123
[oio_PiN 03]
3.92K
R124
3.92K
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|nput Power

4.7V to 5.4V

or

5V Power Supply (3.0 Amps)

5V
6.0V to 30V VIN T
L 5.04V nominal
122 mohm t . S S o
Power P o —| —= O
10 nF
Conn. = e o = — Al * 7, e e
CN3 % T T VIN swle i T 10V T 10V
+ L c68

|2
CONN_POWER 2P

FB7

Warning:

NC1

1 %“ Jus N 7 — L 1
N 1 uF TVS-28v 4L ISOV %
-

When Vin is between 5.4V and 6.0V
The 5V rail can fall below 4.5V

This means the SBC may reset

50V D3 \ 5  ENABLE B R101 8x11.5 mm
AS 3.92K 120 mohm
— 1SMB2EAT3G B CASE_GND _ GND 493-1743-ND
600W 9| 6| TPS5430
Zener knee at 31-34V
for 1 mA of current 30V = VDS max
13 Amps @ 45V 65/80 mohms @ Vgs = 4.5V
Q4
1 5
oS DI, <
Q6 and Q7 are BC857C B[ 3 7
= high gain PNP FDs9435 G 8
) 4
- 6-35 uA l FET turns OFF
W 33v
R4S when Vin > 5.6V
25 UA /\/\/\I
6 uA | 12.1K Then back ON
c70

D9

=

@
Z
o

|[f——o0

3 when Vin < 5.4V
R25
1 UF 2 2K BAV199
R20 R28 3
604K
249K 5 5y 1
Q2 |
Q6 2 2 Q7
1.57V L 1 A 2
1.62Vv [
3 3 —
R21
249K —

il

Adjust R28 for

R22 5.5V trip point
249K

A

Adjust R39 and R26
for the hysteresis

9K D—‘
Sum must = 90K

PU 3.3V Use open drain drive | /\{\Z/K\’
j; | [EN_BYPASS |:> $379K
o T T T T T T T | =
Loy Loy Low e Leg Lop Loy Low Loy Lo Turns P-FET (Q4) on
I I I I I I I I I I when Vin < 5.5V nominal
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Board ID = 6

u2s5

4 lvo veeH® -

3
— M C136

> ‘

R55
12.1K

R49
12.1K

ANA——

2 .1 uF

— Y2
1
J

Y3

15

Y4 -
14 | e ouT 5———<j BD_ID DATA!

13

Y6

12

Y7

11 OUTH# |02—

RED LED# > ‘

10 s1

[GREEN LEDF] [ >

[us DIRI >

S2

, 7o e GND —1

74HC251

74AC151, 74AC251, 74HC151

are 2nd sources in SOIC

RTC Battery

’—GVBAT

K2

R66
1.2K

| F—AN—

Force
to SD

Boot
card

CPU_3.3V| >

LEDs

LED2 !\‘\‘ LEC1 !\‘\‘
K K

< OFF BD RESET#

R65
Bus DRI >——A VN O
1.2K

O

1.2K should be near CN1

A

Green Red
LIED

R70
— AAA——ED 1]

270

R71
ANNN———J[GREEN TED#]
270

SBC
10/100 Ethernet

J7

[o——Hrxe
[o——Rx
6 lrx_cT 17
ALIGN =
ALIGN |18
ETH CTI[ >—
3 11x cT ;
POE_RX |——
8
1 POE_TX[——
ETH TX+|[ >———TX+
ETH_TX- D———Z TX- 9
POE_45 =
PoE 78 &
R76
[EzAC el [ > AN L 1 epe
270 12 Green
LLED- 15
SHD
R77 13 sHD |18
Efz_sn e >——AAA RLED+
270 14 Yellow
RLED:
— RJ_POE_4602

EC-MJKF4602-PAO8

[ERAMEI [ >—

H% FB10

=
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Inputs on Left PLD Outputs on Right PC/104

u19
n
9
g i 64-pin Connector
75
2ol veaor
”s veciof-22
[ >——=+TDO0 VCCIO |57 ———-O 1.8V
VCCIO
) >——22 TS
VCCINT 3 T T -
veaINT oS T
DIO_PIN 15 3], 30 u22
veantioF22 NG N7
DIO_PIN 13 73 5 ool css c107 - Bus DIR] -
I I © veanmior® NC — 20 N - 1
DIO PIN 11 29 |, 1 uE PU_3.3V 5=ko10 SAcS AL GND
1 uE . OEfo=2-——|[isA cs#] BUS BHE#|[ >——L"=11OCHK#
DIO PIN 09 36,6 o — RESET [-22 <
lopt——— | [LcoDd Lﬁ [ap_o7] 18 1gy ALl-2 A2 b7 +5vB3 |5,
[bio PN 07 20|, opt— - - 17 |, k3 A3 | e 6
bo_AN o5 48]0 ol 16 , V IRQ9 J[Enogl
AD 05| p——— 22 13 A3 D5
4910 ol Place C88 and C107 : E 5 a5 v —C[cU 3
610 o8 Dol 15 fpy A4 D4 55
o8 near U19 . 14 . 26 DRQ2 2
o 10|86 D 03 —21B5 A5 D3 oy LB7
EN_OSC 2 '© o8 [Lcood [ap_02] 13 1gs As L AT b2 88
EN 232 >———Hio ENDX# |22
7 12 8 A8
=>—*i0 o] Epal oA o1 s
[GEE o REsETl >——{10 IN 1op2 = e I g Y <
42
" _ lop——_JIco ENl 10 { e B10
pin 30 is PLD_24MHZ R wosl >——4i0 10— [Lco Bias pwwl (A5 To5:15] AL (K&
X 316 IN AD [00:15]]  J — 74LVC245 ISA WAITA][ > ’ IORDY
[o— 50 . . =
on the TS-8100 R sl >——210 102>~ NC pin 50 is USB_RESET# M ey MEMwsE PRI ¢
m 91 10 |O———<:| R64 B12
[ o— o G on the TS-8100 [Py 33Vl >——ANN— MEMR# (—==—_|[DIO_B12]
96 Provides 5V tolerance 12K .
n 100 lop=——_][bioA17] [
N1 _STB — 10 —
92
— [canz STBYD—?IO 04— [bio AL
Bocd>——Hi0 IN 1ol2Z— < Dloam] 1ow# B3 [isA Tows]
ISA WAITE|[ > 10 IN 10}35 — [Bio A0l AL2 1a19 lort 224 [isA oR#]
2]6 loH—-—<1[bio_s21] A13 |, o B1s
%16 74 Smr P e
e | e B -
Ei0 1022 — <« |[iSA ore el i T ‘
: Do A7l >—= A4 DRQL ————
86 10| 2L ) [=ATowE] TSI [ —— b1
10 / DIO_AlL8 —£28 fA13 RPRSH# ==
8 Al9
[a>_10] 10 10L89 Do aml[ >—A a1z BOLKB20
;g 10 LK 162 D% All o B2L — < lsaTrod]
--AD 08 10 64 ISA ADD 7] ,—— A10
IN - cuar |RO6 |-B22 ——J[=AT1Rod
9% fio 10 leasnn g IRQS5 |-B23 < ][isA 1ros
87 {10 1RQa 224
12 fo1k1 o8t ISA ADD 5 [saappdl ka2, IRQ3 |-B22 <
5002l 28 10 o}-8 [SAAm0 4 A2
10|57 A24 | o DACK2# [-B28 < Jlap1al R114 R115 R116
15 3.92K 3.92K 3.92K
[ap_0z] 10 1ol56 [SA ADD § A5 |\ TolB27 BT
610 [SA ADD 5 26 | 628
- 40 10 10 55 m A7 BALE < [AD 15|
Ad
D 00 41| o 1ol53 ISA_ADD 0 A28 | o +5v|B29 IEA — — —
| = o2 —Jlisacss 29 | - -
Bus ALEFI[ s |'C loF4—— < [BUS waAT#] [SA ADD 1 A0 | osc B30 AT
BUS csil[ >——"H10 ||\ a7 [SA ADD 0 31| o
[Bus DRI >——H10 GND/10
14 B31
MUXed Address BLD14.3 MHzI[ > oKz | onp/io |2 GND
) 232 | o GNDLB32
and Data Bus 89 oD o\ 10 Out put S
2 1GND GND |52 66 |65 L
93 1 GND GND |28 —  PCL04_64-PIN —
R DIO_A16 thru DIO_A21 and LCD_EN
= = should default to logic zero L
DIO_B11 and DIO_B12
. should default to logic "1"
EPM240G 1.8V static current
is 2mA typical
EN_232, EN_OSC, CAN1_STBY
i - is <
Transient turn-on is <50 mA and CAN2_STBY
must default to a logic one
AVR SPI bus outputs:
AVR_MOSI
AVR_SCLK
AVR_RESET
must initialize to zero Technologic Systems Nov. 3, 2010
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16-bit A/D Converter

o

Four single-ended 0-10V Inputs

Two differential pairs 0-2V range

‘
| 4 T
V5
34 4 DI D2
DI D2 L
—— v+
1
A/D Header o v - :
5 —31GND
—321{enD
110 clis
— BGX50A
1uE  —— BGX50A 1uF -
HD5
16 15 N
1.2K [ R33
_14 | 13 R62 83 s[> | | —\\NN——
AN =0
12 | 11 1.2K | 1uF
120
10 0 R61 L c82 S
T T —\VV\ — LU 6.3V
1.2K I 1uF u13
, 8| 7 L -
L c8l i 6 - N
R67 VDD
, 6| 5 - L 1] CH_1+
—VVN— 7 Tl uF 2
4 3 1.2K —=1CH_1-
RO3 L 80 SDAL (" ][ADC DAT]
2 1 - 3
_2] A VAYAY 7 1 uE —31CH 2+ 8
8.06K 0.1% 4 SCL <
—41{cH 2 I
HD-16-3 L -
R83 1 csa —
2.00K -
1uF 1 3+ A1 R108 R109
p— 3.92K 3.92K
— 1 .
——121cH 3
— — u10 Ao
- J“ <
—21ANL0 veeP2—— ] 13 fon 4+
RO4 14 GND 2
—AAN —LIAN1 comH4— CH_4-
8.06K 0.1% I . )
——SEL GND —l — MCP3428
R81 css -
2.00K NC7SB3157P6 -
1 uF
uiL
RO5
—\\\— 7 —Hano vee2——]
8.06K 0.1% I L A
—L{an 1 compE—
R82 c87 6 2
2.00K S 1sEL GNDF2—
1 uF l
NC7SB3157P6 -
—]
RO6
8.06K 0.1%

Technologic Systems

Nov. 3, 2010

Title:

TS-8160 Analog

Rev:

Designer

Sheet 8




AVR

v s.3v]

ATMega48V-10AU

>

— JIAVR_PUSH_SWH#

Push Switch
D6
Swi 1
L —CWwsav 3 L
2
2 —
3 —
4 —;
PUSHSW_RT u14 BAT54-CC
= 1 6
FRAME [ >— >
—2lenp vecP2 <
3 4
J: J[AvR ResET#]
R53 _
12.1K 74LVC2GU04
C106
[ .1 uF
O O
= R68
> NN\ —
1.2K

R88
VNI D>——AA/N T
L 50M [ MicroController ]
R85 L C125 ‘ I
1.0% A uF |
U24 C110 LED3
.1 uF .1 uF
— — - 20 f AReF veeH
vee8 |
19 | \ocs . -
2 AVCC
~£2 1 ApC7
28 | pco/ADCo 20
” PDO/RXD |2~
24 1 pc1/ADCL 2
25 PDL/TXD |22
221 pc2/ADC2 )
26 PD4/INT20/ XCK |F2—
=28 1 pca/apcs
Y2 ; PD2/INT18 |22
PB6/TOSCL/INT6
1| M _la 8 1 Output
||:|| | PB7/TOSC2/INT7 PD3/INT19/0C2B %
Input
—2 s AVR_PUSH SW —9 | PD5/INT21/0COB 2
$25 ¢26 Output 10 PC6/ RESET#
22pF 22pF [ >——"— 10 {ppe/iNT22/000A
XTAL_SMT_8X3 1 1
== PD7/INT23/AIN1 PB2/SS#/OCLB = Gl
— Lﬁ PB3/INT3/MOSI <
B 12 PB4/ INT4/MI SO 28 <
21 PBO/INTO/CLKO 17
Input 13 PB5/INT5/ SCK <
[oFF BD RESET#][ —————"{PBI/INTL/OCIA
GND S
ool >——2% pcarapcarspa GND 2
) 12¢ o[ >——28 {pos/apcsiscL oND 2L
Push Switch can
wake up AVR also ATMEGA4S 1

|—<j CPU_ 3.3V

R107
3.92K

L—— " ][SBC PUSH Sw#

Green
LED

'y
K

R78
270

Used to
program

AVR

< Jvsav

Drive EN_BYPASS and EN_BUCK

low to go into Sleep mode

Current drain should be < 150 uA

NV 3.3V Regulator for AVR

R36

50

D7

o[ >——

2

BAT54-CC

—— 334

|-

10 uF

u26
VOUT 2——1
VIN vouT -2
SENSEL
6
ENABLE GND
PAD -

6.3V

LT3008EDC-3.3

20 mA max load

5 uA quiescent

45V max Input

L
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OFF_BD_RESET# is an Output from

the SBC used to reset all peripherals

Left

POWER|[ >—%

FB8

B D>———

TXEN 4 >——-53 ]
422 ROl > 65

e ———21

CAN2 RXD

69

[cane < —>— 71
SBC_PUSH_SW# D—7—3

75

L =

N

L4 EN_USB 5V

= | | o (o
AN |O

R I o= |

| 18
| 20
| 22
| 24
| 26
| 28
| 30
| 32
i
36
—————_] _BAT]
| 38
| 40
| 42
| 44
| 46
| 48
| 50
| 52
| 54
| 56
| 58
| 60

62 -

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

20—
98

————][BUS DRl

| 100 ]

- ADC CLK|
DC DAT] 81
BD 1D DATA|[ >———22
B ad[ >—
Ro7][ >——22
[Ros|[ >——-2
e D——EE
[Bus WAITE] [ >——
[Bus BHE#] D—ﬂ
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# on the SBC module
deasserted

Use 1.2K ohm resistor

to OFF_BD_RESET#

to strap logic low

TYCO_100PIN

(vl )] vl w] v} w) vl v} v} w)
ollo ollellelle ==l =
sl | 1S | 2|2l e [ ) N | Y 1S

>
O
o
(]

g[ HE

Two 100-pin Module Connect

OI'S

Right

ETH RX+ —

ETH RX- —3

Ethernet Efcn [ >——>

—

Enod o——

[Ers e[ >—-4

13

15

AR 10

SATA RX+ D—;—j

NC 22

FB11 — NC:E—?

B el [ > ——1 -
USB [UsB HosTA MI[ > zj
USB HOSTA P
- Ports | Leresadlo 2
TS-8160 base boar 35
[ust ot M[ >—-—2

. — 37
requires < 50 mA use OTG AI[ >—— 2
of CPU_3.3V current A1
43

i

49 |

51
53 |
FB3 — 55 |

TS-8160 base board — ~ 57
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