UART Needs:

4 for RS-232 warni ng:

2 for RS-485
Xbee, GPS and DC all

share the same UART Maj or Ch anges frOm

Only one can be used

1 for BlueTooth
1 for GPS, Xbee or DC

TS-8900 to TS-8950
Default =

3 for RS-232

Supports iMX6 with high performance GPU
Added Sleep Mode with Touch wake up

Jumpers enable 2nd RS-485 or 422 Added USB console
But this loses COM1 RTS and CTS Primary Ethernet port is Gigabit
Changed POE from 12 watts to 24 watts
Added third USB Host port (5x1 header)
Added 3rd RS-232 port
Added A/D to monitor all power rails (and SuperCap)

1 for RS-485
1 for BlueTooth

1 for Xbee/GPS/DC

Added 12 second Power Hold circuit

Added Freescale accelerometer option

Added GPS option Optional
Supports mSATA option

Supports MiniPCle cell modems (optional)

RNS5-D

10K

1FL
O
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5V Power Supply (4.0 Amps)

D6
\.K 5V_A
EoEzm > —LG us

Power Input - T e e

€220 L6

D5 FB34 C55 m
ust be very near U5
»l ~ A y N 2| soosti—— | A~ DRAI < o\ source| S B
4.7 uH

FB32 120 ohm ey 10 nF u DRAIN/ | SOURCE}-S

= c55 —

YN TVSs? 1 K VDD G
CN18 120 ohm 1 a5 c46

1 c54 - —— 10 uF

)

%

5V O 2 — —_ | 12 mohm 3.3nF Boost

J— Buffer
120 ohm - -

GND | O ¢ I e )

3
4
1
A UF sw .\
|+ co9
Lo uF > T 220uF oap
_ 7 u
3 é 50V 50V ss cl46 o8
8V-28V O FB30 1 uF 28V AL A3 6.3V 1 uF
- - C155

EN sw sVl > 210N

FB31

8 lenD
S 6
~ — |_ADJ 5.0v FB
120 ohm FET_SW_CUR_LIMIT_TDFN8

— 1B A PAD GND —4|4
c154 e - REG_LM22679-5V_5A_SMT -
CH1 350 ohm 1uF \
; 1 AN
—W v
o T
. —
3 4

When CH1 populated, FB31 and 32 not

Android
Push Switches

1 < PUSH SW 1#
Home
—— ;
h— § RN7-D

10K
SW_PUSH_RT_TH

Battery ——
for RTC - T

5

Back & ) N
— S ne
[ o>— SW_PUSH_RT_TH - f
[Secaavl >—
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USB Power Switch

u7

N-Channel

5j—<:| USB_HOST 5V
6

1uF ' Boost
RN10-B :|: Buffer
10K 1 L\
7 - —
[ETS 2| on
8 8 | GND
RN10-A
10K FET_SW_CUR_LIMIT_TDFN8
1 —_
ON by default
USB 2.0 MUX
Allows SiLab or iMX6 to use USB Dev Port
u32
o s =sEn
LS DRI R >—2 o>
| =21l UssoreA
N B G| [ECTVCRY]
[USE_DRVICE M [ >——3+—o——
¢ Bl10 oM
Cl 12
14 | ID 5 =
Q Dlis
RN9-C s
MD /\434\1 o 22722 VBUS 15 _ <:|
- vce
—41pw SEL GND
GND .1 uF

Console

ON©,

Jumper ON =
Enable SiLab Console

USB_SW_TS3USB3200_QFN16 -

16
1 C120
| :|:

USB Ports

2X Host RA USB Ports

J8

EB20 Dual A
USB_HOST 5V|[ > YN USB 2.0
220 ohm
5 lvBus
[Ose DN M > 6 | par Top
UsB DN3 A[ > 7 paT+
8 lenD
FRAME 2.
TVS3 1 S 10
o FRAME
USB_DN2 > DAT- 1
3 FRAME
K Lo dl > " DAT+ &
GND FRAME
o
q
6 CONN_USB_2_DUAL_RA
2 N 5 FB9
L
4 220 ohm
- :ﬁ@ 1

TVS_USB2_NUP4114_SC88

|nternal USB Header

FB18
[D>— N
220 ohm
115y 5v|-2
—uss- uss- -4 ] [USE DNa M
—3 {usB+ uss+ -2 -
71 GND GND -2
[Use DNz M[> 9 FRAME FRAME 22
Va2 L CONN_uSB_5x2_HEADER —
- USB
1 1; % g
| Et FB21
q
6 220 ohm
J_ 2 §L 2 <__][usB_HOST 5V]
[
- 3|9 —
'
l;; l; 4
TVS_USB2_NUP4114_SC88
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>

RS-232 Transcelver

COM2 RXD 3 >

COM3_RXD_3 >

CAN 2 RXD 3V >
RXD1_485_3V| >

>

c112
1 uF
c114 ]—_
C115 u15 11 . -
I Vcec .1 uF 77C113
3.3V <-- 5V 1 2o . -
) V+ .1 uF
77C116 14 {1
- 17
V-
Level shifter . e
16 | .
c1a1 Com1 Txb 3Vl [ > ‘ {}c 2 ] [comt 0
| |
I CoML RTS av[ > 6 {}c 3 < [comL_rT9
1 uF
— 20 1
= i3>
+——_][SBC 3.3V COM2_TXD_3VI[ > T3 ] [Comz_TxD
u19 21 28
COM3 TXD 3V|[ > T4 < COM3 TXD
1 pir
veck2o
L 199GE 8 o@l 9 < [CoML_ RxD
R121
COML CTS 3 D—M AL g1 |18 = 0@ 4 < [comz cT
2.49K
w2 B2 [ 26 27
4 {a3 B3 |46 0@} < [comz_RrxD)
50 54 |15 22 o@ 23 < J[coms rxD)
. 14
A5 B5[—+——_J[cAN 2 RXD 5 1o o@ s
5
7 {n6 Be|-L3 — | [RXDL 485 5V
= L B7 (12— ][CAN 1 RXD 5V OFF BD RESET#] [ >—23{eN Rx  sp# [02— ] [aW 5v
EN 485 218 B8 |- — ] [Rxp2_485 5V .
GND —4|10 SP213_SOIC240
O O 74LVC245_TSSOP20 —=
EN 422
O O <_1[rxD 422 3

Jumper enables RS-485 or 422
Also disables COM1 Handshakes

CAN Trancelver

[can ene ] [ >—2

1

[CAN I XDl >

CAN 1 _RXD 5v|i>—4

5

R66
CAN Term /\/\/\I
270
< 0O
R67
1 c117
Sy AN
270
EN# VCC
TXD CANH < JleaN 1 H
RXD CANL 1 < CAN 1 L
VREF GND
1 2
TJA1050_SOIC TVSS
— RN3-A RN3-B
- 10K 10K 24V
8 7

NUP2105L_SOT23

Optional
2nd CAN Tranceiver

u12

AN B ] [ O>—2 Ene vee

CAaN 2 o[ >—2 ™D CANH

CAN 2 RXD 59| >——2{RrxD CANL

—5 \VRer GND

1 Cl44

— .1 uF

COM1 RS-485 Driver

C124
RN2-D | |
[sw sVl >
Sw sV [ > 2 AANA— [
10K 2 1 uF
u4s RN2-B -
10K
XD1_485|[ > 4 17xD veel-8 7
1
[Bxpi 285 V][ > RXD i |8 — AT
3
e sesll PEN xpl <] [COMI 385 DAT
¢ 2o Rxent GNDR2 8
6

R69

270

SPA85EEN_SOIC8

<] [canzH]

TJA1050_SOIC

< Jlcanz 1l

TVS6
24V

Not populated

3] NUP2105L_SOT23
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COM1

Header

CN5

[ >——21 1%+ _(beD)
[Comi_485_ ATl > &1 1%-_(DSR)
[ >———21Rx+_CANH_(DTR)
CA I >——2{Rx-_CANL_(R))

[comt ool [ >——3{™0 Nel1o
oM RS> S

[Cov rxd [ >——2{RrxD GND |2
Comt a9 >——2crs

HD_COM_2X5_2.54MM
comi

COM2 RS-485 Driver

C156
) RNLL-A sw s[>
Sw vl > AVAVAY: 4
10K U46 RN11-D
10K
[coML RrE > 4 1xD veel2 5
RXD2 485 5V][ > 1 rxD s L8
[XENz 485l [ > SIEN |7
¢ 2oRxENt GNDR2
SPASSEEN_SOI C8

1

[

1 uF

< COM2_485_DAT+
< COM2_485_DAT-

COM Ports

COM2

Header

CN6

[ >—2 %+ _(oep)
[>—1™_(osR)
[ >——2{Rx+_CANH_(DTR)
CoMazz_ Rl >——2{Rx-_CANL_(RI)

310 el
—rrs

come rRxol [ >—21{rxD GND |2
—8lers

HD_COM_2X5_2.54MM
com2

RXD_422 5V >

COM3

CN7
—L {7x+_(DcD)
—8 lrx-_(DsR)
[ >——21Rx+_CANH_(DTR)
CAN2_L| >—9 RX-_CANL_(RI)
[Come_ ol >—211xD
T 1grTS
coms rRxpl[ >———2
_8|

CTS

NCF—

RXD GND T

HD_COM_2X5_2.54MM
CcoM3

COM2 RS-422 Recelver

[sw 5v|[ >
3
ua7
RN3-C
10K
4 1 7xD veel-8
6
1 rxD 6
X+ () [COM 422 RX=
3
TXEN X- oL (] [CoM 422 R
2 5 5
L 20 RxeN#

I GND
10K
-1 SPA85EEN_SOIC8 RN3-D
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ok [ >—H
[izc oAt [ >—8

[ACCEL_INT| [ >——11
SPARE 2| >——

U36
1 CN14
—Ldcan_Tx GND M ‘|36|3 R35 (I:6I2 LT
2 RF_IN S
o e | =5
GND 27 pF 27 pF —
i X2 _5| |
15 N = R36 R37 L -
A3 Irx2 16 - 140 140 1
\ NC|=> 27 nH —
> —— EXT_INT NCF— PE2 -
scL 2 | | 4%_
XBEE RXD| [ > , BT — —
1_PPS OUT 200 mA
7
20 VDD_USB |-—
, RNoD > out 6 1 cea
21 use pF2— .
[XBEE TXDI > NN\ RX IN - 27 oF
10K USB_MpF—
VBATT 22
FBS 9 lvee IN
o3 .
SBC 3.3V [ 2 U’/\ ~ GND 2
L4l ‘ 28 fyee N
é 220 ohm — 24
GND FB6
63 mA typ.
! —— o croz RADIO_GPS_SL869 g Sw sV [ 280
T ) - 220 ohm
[EN_Gps 33ve] [ o—— 1 :|:
U21
VoD |14 < 1[EBC 3.3V 5V - > 3 3V
| |
vplot ‘ D I O PO rt
c158
SBC 3.3V
.1 uF
c127
u1s
= 1uF HD2
1
— DIR 20 1 2
- 10l vee — Co— =<
L 1945F - 5 A
[ >—— S G| oYY
carl2 [SA IROS|[ >—21A1 Bl — ¢ PUSH SW_1#] [ >—>1 5 [PUsH oW 2w
c159 [sarosl >——3Ha2 e JIRoE Boa[>—4 H— <ol
Erod >—4Has s [RoT bod o>— He
o EERo— a5l o> 2 —EoE
[Oo—2F81{as  esp4—<] o> 4
- SPL_cs2# ][ >—"1 A6 B6 |13 15 116 ¢
o—8ar e7p2 L 18
B ok >—21as B8 —lll R96 19 20
GND > GND 10 /\/\/\I
anp L0 51 HD_2X10_2.54MM_TH  _l
74LVC245_TSSOP20 —_
GND 22 —

'] }—‘
I e I

SCL

SDA

INT1

INT2

DNC
NC
NC
NC
NC

12C_LSB

Telit SL869
GPS Radio

ACCEL_MMA8451_QFN16
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Touch Screen

Controller

11

10

[sec 33Vl >

Audio CODEC

T i

TVS_USB2_NUP4114_SC88

SILAB 3.3V [ : 48
i C123 14 VCC 10
.1 uF
5 lvee AN X+
Y+
— A3 lvrer
- “
—L 1 BUSY Y-
SPL oK [ >—2cik
SPL MOSI| [ — 2 {pn AUX_IN—=
|§EI_—MI&| D—le DOUT V_BAT_IN
MoucH csil— 3 lcoy
GND
TOUCH WAKE#]| [ >——=2{ PENIRQ#
PAD

17

TSC2046_QFN16

L C200

10 nF

-1 c201

10 nF

L C202

10 nF

L C203

10 nF

Us7
[Secaavi[ > 20 vop_io LINEOUT RFL— <]
1 cuoe
77.1 uF 12
LINEOUT_L -=——<_"1[SPKR_L]
L4 — ;E.lztzggK A d
o COIL_1UH_0805 uailo
AN ~ 5 vbbA C157
1 ohm viclL5 | | CN10
1o L cio7 llllj;: 1 2
N ECI T §R119 3 4
2.49K A
5 6
A— MIC_BIASLE [SeRRe] [ O>—H e | ey
- - 0 10
= A 30 | \oo o HD_2X5_TH_2.54MM
T .
clo8 ) |
HP_R
:|:1 uF |
100uF
— av co7
) Hp L8 +} }
An al Og A3 i iNeIN_R 100uF
4V ( 9
| npUtS 24 LNEIN L A 7
HP_veNDF— NC 1) Mmc
[zc paTl >——2i2c_par 2) AUD GND
[FIET: [ #i2c ax 3) MIC Bias
. cP FLTEE NC 4) AUD GND
MD—4 ¥ )
23 oo oo 5) HP Right
[aup M >——23 {125 LRCLK 10 6) HP Riaht R
VAG
B ol >—251i2s DIN ) ight Return
AUD RXD|[ >———=221125 DOUT 7) AUD 5V or NC
| cio3
Ers okl >———2L 1 sys Mok | oaur 8) Key
9) HP Left
—&lnat CTRL_ADRO_cs|3L
9 22 10) HP Left Return
—2Ine2 CTRL_MODE Low = 12C
27 Inc3 A_GND
29 Inca GNDL
22 Incs oNp2 2 A
28
—|Nce GND_PADDLE 3
CODEC_SGTL5000_QFN32 —
6
— Touch Sc
Connector
4
CN11
1Ixr
2y
3 IxL
4 vB
CON4_RA_FPC_1MMP_TH
Pin 1 is on left side
looking into connector
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Gig MagJack

R62
[ETERIGHT LEDI[ > AVAVAY, ™
170 19| 20
[ETHLEET_LED] 14 Alignment
R63 - Pegs
NN 13 it
270
11 o o —
> L1
2| 3¢
— 10 3 % 2]
(o] (o)
> . El
s 3¢
— 2 % % L 6]
(o] (o)
> E 2
O 3)[e ]
> 2 % % 5
8 o o
D 3 PRI > 7
1 3le ]
o] 3li¢ —
M3 M [ 8
16
- 17
15 * e POE
| 09 I 10 | 11 | coor poE |18
— — — — Left Shield
10 nF 10 nF 10 nF 10 nF
21 |22
1 1 1 . MAGJACK_GIG_7800
- - - - a

[Bus DR

Left LED (Green)
Link / Activity

Force Boot
to SD card

R73

ON©,

< OFF BD RESET#

A

1.2K

SD Boot

R112
Zero

User Jumpers

SBC 3.3\ [ >—

IMP_1

4

RN10-D
10K

5

< USER JMP 1#

ON©,

LCD Conn.

CN4

260 mA typ.
FB7
LCD 3.3V 1133y
220 oh

onm 2133y

3 1D

4 1GND
LVDS TX0 M [ > 5 1 RX_INO-
LVDS TX0 P[> 6 RX_INO+

71 GND
LVDS TX1 M[[ > 8 RX_IN1-
[Es X H[ > 9 I RX_INL+

10 fenp

11

LVDS TX2 M[[ > RX_IN2-
LVDS TX2 P[> 12 RX_IN2+

13 fenD

14

LVDS clk M[[ > RX_CLK-
LVDS CLK P[> 15 RX_CLK+

16 f D

A7 Inct

19 fenp

20 I enp

TS_20-PIN_RA_LVDS 2.54MM_TH
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BackLight Power

BK_Lite

Zener Protects against 120 mA
Ls
- P1
— COIL_10UH_560MA_3X3MM Open circuit load 19V-20V typ. E—
>— A , ~A hf‘ 1
220 ohm D2 2
3
€110 o8 . .
A UuF U9 —— 7
10 uF -1 10 uF 1 c78 4
_ ’ Zi 22V
27V Max.  SW L 25V
5 ax. 1000 pF 1 CONN_JST 2POS SMT
—_ - VIN e R136 —_
2.5V to 20V - ! 2| 25.5K
¢——][BACKLITE V]
3 R74
RN5-A 1.25v FB
[BACK_LITE 1]
LAAA-S 4 Eniss I—’\{\Z/K\, (] [BACK LITE 1 e
10K ' 2.49K
2
GND
> ‘ U13 R108 § R83 § R84 § R85
[LcD 3.3V >—AN/N 12 oh 12 oh 12 oh
2 [\eo REG_SCA4503_BOOST_SOT23 — Lo 3.3v] Y 10K onm onm enm p—
RESET# [
3 R77 R41 p— — —
GND § 1.2K § 5.62K - -
STML001S-2.9V_SOT23
120 mA is typ. continuous
R75
VN LED BackLight is rated at.
1.2K
u27
c27
vee P—~< ] 10 uF
R83 not populated
2 4 L
[OoO— May be needed for hi bright LCD
1 oND 2
> ND
3 2
NC7SZ125P5X_SC70 —
RN5-C RNS5-B
10K 10K
R105
SPKR_R| 60 Hz corner
5.10K
GND
o R106 TB? g RNEA cllols
sekr U o—ANN | | AN ||
5.10K 10K
47 UF 1 uF L
c88
[ u29
— [ < Jlsw sV|
= 47 UF
4 IVIN- voD -2
C90
K3
I I 3 Ivin+ vouT+ |2 L
N
A 1 47 UF ) . )
- BYPASS VOUT- -
L SPEAKER _32MM_PIEZO_TH
RNA-B SHUTDOWN ol
2 7
Co—ANY
10K
3 LM4864_SOIC8 -
D
- L
K %S Q5-B
5 \|1—
> s
3 4 4
RN4-C RN4-D
10K 10K
6 5 p—
MT2 MT3 MT4 MTS MT6 MT7 -
1 MT125 1 MT125 1 MT125 1 MT125 1 MT125 1 MT125 MT10 MT9
1| mT125 1| MT125

R116
Zero

Date
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2nd Ethernet Port

U28-A
> ‘ ‘ 19 | vpps3iol VDD18COREL |2
SMS‘ J» 27 1 vDD33io2 VDD18CORE2 |28
C136 c137 c138 33 |\ 5os3103 —css | w0
. 1 uF 1uF 1 uF 39 VDDS310 10 uF 77.1 =
Typical 3.3V current
B H . . — — — 46 {vpp33ios Vssl85 L
with all ports active -

is 288 mA (950 mw) LAN9514_SMSC_QFN64 -

u28-C
USB
UPSTREAM  DOWNSTREAM
USB_HOSTA M [ >——>28 {usepmo USBDM2 |- ————— ¢ |[USB_ DNA M
USB HosTA Bl >——22 1 UsBDPO usBDP2F2—— ¢ | [USB_DNA_P U28-F
SBC 3.3V
12
_ B [OFF_BD_RESET#] [ »———==1 NRESET U28-E
- A4 prerie useDM32—— ] [USB DN2 cPios 22 R51 U28-D
n be used as outputs, to 1 . Iml:: 11 VBUS_DET 36 /\/\/\I 28 NTRST
enable port power, or as an —— PRCTL3 USBDP3 |—————__J|usB DN2 P GPIO4 |— 12.1K EEDI 26
input to sense over current 17 | breTia A7 L 1EsTa GPIOS 3L 29 1 1ms Do 22
18 — 40 42 30 24 p—
| —— PRCTL5 USBDMA 6 - m SBC 3.3V > TEST3 GPIO6 —— TDI EECS|— —
34 43 31 23
o1 USBDP4 7 m TEST2 GPIO7 — —— TDO EECLK —
XI -
] 1 3 — 32 lrek
50 1xo0 - LAN9514_SMSC_QFN64
— 41
R990 usoMsF2— 1 [UsB MINI AUTOMDIX_EN LAN9514_SMSC_QFN64
45
NV 44 CLK24_OUT =2
L.oM useoPs | 2—— < [USE MNP CLK24_EN
— LAN9514_SMSC_QFN64
Y1
M 62 {\/pb18USBPLL USBRBIAS |22
L
25 MHz R52
LAN9514_SMSC_QFN64 121K
1 cro
— L en
15 pF ] 15pF FB8
———— YY" [SMSC_1.8V] - FB15 C|20|5
— JE 220 ohm m > VY
- = 220 ohm I
1 c139 10 nF -
1 1w E I H2
R0
AVAVAY 4 T3
12 ohm RX+
5
R92 R91 RX-
51 12 ohm C134 6
RX_CT 17
| | ALIGN =+
[
Ro3 .- ALIGN 8-
51 C135
RO4 RO5 W
—]
o133 51 51 | | POE 24
4 e 3 frx_cr ;
— POE_RX——<] [POE_RX
1 L . POE TX|-E — X Hg FB35
- X+
FB13 U28-B 2 1 1x-
POE_45 |2 < [PoE 25
SBC 3.3V D_NY\ ETHERNET PHY boE 78 10 m
220 ohm — <]
5 NFDX_LED 2% SBC 33| >
VDD33A1 21
c128 c129 €130 c131 1 co04 10 |\ Cosann NLNKA_LED 22—<:| ACT LED#
T 49 NSPD_LED ===———_]ISPEED LED# L 2 L e 1L f) D+ FB36
1 uF 1 uF 1 uF .1 uF 10 nF VDD33A3 - - R68 Green
51 1 vbp3sas 15 pF 15 pF ACT LEDE] >— AN\ 12 { | ep- 15
54 |\/DD33A5 52 270 SHD
J— J— — J— — 57 RXP 16 1
- - - - - VDD33A6 —+ —+ 13 SHD p—
64 {\/pp33A7 RXN 22 - - R61 RLED*
14 Yellow
speeD Len# ] o— AN\ RLED-
> 270 R114
_ 48 55 Zero
SMSC 1.8V VDD18ETHPLL TXP AGIACK POE 10 100
XN 28
C132 20 Exres 1
-1 uF LANO514_SMSC_QFN64
R50
— 12.1K
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3.3V Power Supply for LCD

u26

LX1
LX2
LX3

FB

PGND1

PGND2
PGND3

%

LCD
3.3V

3.30V nominal

2.2uH

11

12

13

PAD_GND
AGND

17

REG_SC183C_BUCK_2A_QFN16

FB10
SW B[ >— ~ A 1 pviNg
220 ohm 2
PVIN2
c12s c29 4
AVIN
.1 uF 10 uF
I VT
- 5 lcTo
6 e
R8O 7 CTL2
ENICDh 3.3vI[ > NN 8 lemis
1.2K
RL07
Koo pwre] [ H>—— 5.10K

Mini PCle

< Jllcb 33V
c32

10 uF 10 uF

I 1
1

Max 50 uF!

SIM Card Connector

CcN13
SvM PWRL > Cl lvee MnT FENDL
[SIM RESETI > € fReser  wnTENR2
SiM okl S lolock  MnTRSNDS
S 1N MNT [END4
STV [ <8 fvep M [-SNDS
[SiM DATAIL > €7 11/0_DATA 1

| C147
— .1 uF

CONN_SIM_CARD_FLIP

OFF BD_RESET# >

Digi/MaxStream
XBee Radio

cr4
CN12
15 pF —
3
XBEE TXD|[ >——DIN vee L — ELZa
(XBEE_mxdl [ >——2{pout
€100
pioo 22
R72 1 uF
AVAVAY: S | ReseT# plo1 |2
1.2K
pio2 & -
plo3 -
XBEE CTs#|[ >—22 1crse "
DIO4 =
—9 I pTRe 1s
DIO5 ==
16 I Rrrs#/DI06 A
DIO12 [-2—
PWM/RSS/DI010 F8—
A3 lonvsips pIo11
14 ) VRer
—8IbNne GND ﬁ

XBEE_SOCKET_TH —

Mini PCle 1.5V Reg.

SBC 3.3V >

U4
ey
8
2- R54
1000 mA §12.1K
_2| NC NC7— _1 C34
—5Ine 0.8v B 10 uF
5 EN GND 2
0.3V=L oap 2 —
1.0V=H R56
12.1K

REG_AP7361_ADJ_DFN8 — §
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Mini PCle
SERDES MUX Socket

SATA Polarity can not be swapped

u44

PCle Polarity can be swapped SRR ong-A
1
1 ci51 | c152 1 ci153 VDD
. . - —1uF —(— 1uF —— .1uF
No length matching required for either 6 lvop L] e sav 2l |FAC3a
10 |\op -3 GND
5 6
— 1.5V
4 —{ oLk _REQH# uIM_PWR-2 <] [SM PWR
- 9 1 GND UIM_DATA 22 <] [SIM_DATA|
6o P > L1 RerF_cLk- uiM_cLk 22 <
PCIE RX M[_> 19 175 3| 20 P [Mine_cLk P 13 | REF_CLK+ uIM_ReseT |4 <
c212 Pl 3 15 16 =
‘ o o | cop Tr—c GND UIM_VPP <
[SATA RX M [ |
10 nF —— J[15M
ml: 18 | BO_M |
C213 b | AO_M| 4
CO_M |
SATA RX P[> I I 14 1 ? | A7 GND 28
19 20
10 nF S 17 [ B1 P — DISABLE# |—
cota e o, mrly 2L 6D PE_RsT# [-22 < [oFE Bb RESETH]
| | 13| C1L P Q 28 | SATA_RX+ 3.3v_Aux |2 <] [EL33M
SATA Tl > —| Torw | 25 | sara R ol 28
s BoE XM > = 3 ! ALM| g 27 | GND 1.5v 28
|| ploam e " 22 oo svg_cLk 22 <
SATA TX P> | 31 | SATA_Tx- SMB_DATA |22 < 1[izc ATl
o I 33 | SATA TX+ oD B34
| | | | : _ _ semcle 351 anp uss_p- |28 < J[Use_vini ]
N> Low = B b e - uss_p+ |22 MmN
11 | oo = PCle 39 | 33v oD 22
21 42
SATA PCI e 3.3V LED_WWAN#
20 f GND (XsD) . | 2 43 { poiE_DET# LED_WLAN# 24 — < AL 33
- - 21 Shutdown Pin 45 LED_WPAN# |46
Pal rS Pal rS PAD_GND Low = Normal [ S— A7 | 1.5v 148
High = Shutdown - 49 iy |50 FB22
e 29 GND el
- SERDES_MUX_CBTL02042A_QFN20 =L saTa DET# 3.3v| 22 ‘ 550 o <__1[SBC 3.3V]
2 i
p— 33
RN7-B e -
10K — 10 uF
; PCIE_MINI_CONN_SMT
o> -
PCle Clock Gen.
U4z
FB12
3 3 onac 8| g| CN3-D
[o——" : ~ ~ ~ L fvop CN3-B
220 ohm 6
VDD
C104 c119 12
€109 c11s
1 UF S S8 T uF VDD BUF xINL2
17
VDD o POIE MINL_CONN_SMF 3] 8 o] @ PCIE_MINI_CONN_sMT $| $| PCIE_MINI_CONN_SMT
2L f\pp I
g RNT-C 5 1 OE _PAIRD U - -
9
W 18 10 PAIRL NC
R59 3
270 CEPIN2 | PU ne L
. MMB0-52B_JAE_PARTIAL
I2C interface SS 0
- 8 PD
ss 1
allows changing amplitude
ging P e DIFF0_PF4—  |[EBC Gk M
and tri-stating outputs -
13
DIFFO_N —==——][sBC CIK ]
>—19 Isak
|2C address = Hex D6 e B >—— 22 {soara Phase does not matter
15 . ..
[MINI_CLK_M| - -
DiFF1_P = VN CIKM] To Support Half-Size Mini-PCle
22 fyout
v o NS ) FRCGE
D ‘ 28 fxIN
25 MHz 76 GND 4
15 pF GND z:
1 crs ; :
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MAX?2
Prog. Header

CN9

MAX2

PLD

RN8-A

SBC 3.3 >

=

——  HD_2X5_TH_2.54MM
MAX2

Inputs on Left
Outputs on Right

| SA addresses A16 thru A19

PLD requires a 28.8 MHz clock

sec 3.3v] [ >—AAAN—— U2
10K
1 24 | VCCIO - -
VCCIO|—32
3 23 | 1p) VCCIO
5 25 VeClo c121 C122
| TDO VCCIO
VCCIO
7 22 | tvs - :
9 VCCINT
VCCINT
47 o —_ —_
VCCINT/IO
4810
VCCINT/IO
4910
51,6 10
10
53,6 10
a1 | o 10
44
= |° CLK1
OFF_BD RESETZ][ > 101N 0
10
38| -
w6 Atel[ >—22110 IN
43 26
RIS 102 [SA RESET Allow BCLK and BALE
>—22110 IN 02— J[Easax
56 .
lo|=2>—— | [sABAlH
. o to be tri-stated
ISA WAIT#|[ >——=—10 |N 10 ==——_"]|BUS WAIT#
3410
30 o422
PLD 28.8MHZ|[ >———10 |N
66
40 10—
220 6
[[oY =LA [SA_ADD [0:19
64
35 o4 (
SoARE ][ ——22110 CLk Use Page Reg. for
sparE 2 >— 1o ol6 [~ ADD 19
AD [00.15 8910 ol8 [SA ADD 18
) =210 73 [[SA_ADD_17]
10
n— 8a | ol78 [SA ADD 16
AD_14 85 lio lol77 | SA_ADD_15
AD 13 86 1o lol74 [isa_aDD 14|
AD 12 87 1o 1ol [SA ADD 13
72 [[SA_ADD_12]
D 1l 91| 6 10
92
m o5 10 10 68 ISA ADD 11
AD 09 10 o8l [[saADD 10
96 )
[AD 08 10 IN ol82 [SA ADD 9
8
= 97,6 o [SA ADD 8
IAD_06! 98 10
[AD 05 9 10 cLk3 |82 [SA ADD 7
Bood 100 |, 10|81 [SA ADD 6
) 10|38 [sa_ADD 5|
len_al 0 10|57 SAADD 4
AD_02! 1 10
AD 01 3 10 10 16 m
[AD 00 410 o7 | SA_ADD 2
- 1ol12 [SA ADD 1
BUS ALEAI[ >——2110 = 1ol20 [SA ADD O
BUs c#] >—"Hio N
Bus DR >—21i0 GND/1o )L
14
[BUS BHE] [ >——— ok2] oND/Io 20
89 enp GND 2
=3 GND GND (5
£5 GND GND (5%
GND GND
MAX2_240T_TQFP100

TS-8950
Board ID = 20

u1o0

15

14

13

12

RED_LEDEI[ > 11

> =
EE DR > S

YO
Y1l
Y2
Y3
Y4
Y5
Y6

Y7

S1

S2

EN#

vee 8 (1 [Bc33

ouT —<5 BD _ID_DATA|

OUT# [0>—

- T

74HC251_SOIC

SBC LEDs

[SBC 3.3V|][ >
2 LED2
Green !\‘\‘ Red !\‘\‘LEDl
1 Green 1 RED
R64
L AAN—— e
270
R65
V V \/—< __GREEN LED#
270
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!

BC 3.3

>
O
(=]
N

>l > > 1= P>
Ol |© Ol O] ©
(=] B (=] ol I9] |I©
(=3 I [¥] S 0] |©

PC/104
64-pin Connector

PC104_64-PIN_SHORT

ule
CN16 —
DIRFL—— < ][[SA 245 DIR -
>—2lvee B1
OEpl® <« [(SA 245 cox isa Bier] [ >—2 fjocHks GNP
RESET |22 < [isA Res
18 2 A2
BL AL o7 +5v B3 -
17 3 A3
B2 A2 D6 IRQ9 B4 < [=A 1RO
16 1g3 A3 ~40s BS
.SV_
15 Ip4 A4l £ 1p4 B6
1 5 6 prO2 B8 RN17-D
B5 AS D3 a7 2.2K
12vpEL
13 1gs A6 L A o2 B8
ENDX# 22
12 1py pivd A8 Iy e
B9 g
11 1pg asl2 29 | o +12v B2 —
10
GND (ke |-BLO
A0
= 74LVC245_TSSOP20 s WAITEIL > ORDY
h Bl
R79 ALl | peN MEMW# ————<_]|LSA_MEMW#
SBC 3.3 MEMR# |FB12—  |[ISA_MEMRE
Provides 5V tolerance 12K p—
lows# B [SA low#
ISA ADD 19 A2 | g lort FBX4 ] [SAToRE]
[SA ADD 18 AL3 g B15
Ean A4 |, - DACK3# [BE
B16
[[SA_ADD_16] ALS | a16 DRQ3 ==
[[SA_ADD_15] AL6 a5 packis FBYY
ISA_ADD_14 Al7 Al4d DRQ1 | B18
ISA ADD 13 AL8 |p13  RFRSH# [-BL9
[SA ADD 12 AL9
o0 |12 Bolk B9« [EA Bal
ISA_ADD 11 AL [[SA1RO7
B21
[[SA_ADD_10] AZL | 10 IRQ7
IRQ6 B22 —<_]|ISA_IRQ6
IRQ5 |22 : < 1[=A1RGS
IRQa |-B24
ISA ADD 9 A22 A9 IRQ3 | B25
RN17-C < RNL7-B RN17-A
ISA ADD 8 A23 | g 826 2.2K 2.2K 2.2K
A DD 5 24|, DAcKz# [BZ
[[SA_ADD_6l A25 | 6 TcBZY
[SA_ADD 5 A26
poe BALE[-B2 (" )[SA BALH — —
ISA ADD 4 Al - —
ISA ADD 3 AZ8 | 3 +5vB2 T EW 5V
1 SA_ADD_2] A29 A2
LSA_ADD 1 AS0 1 pg osckB  ([SA ez
[SA_ADD 0 A3l | po
oD LB3L
[(Sa_ADD_T0:197] ) A32 | o oD LB32
66 |65 |

PC/104
40-pin Connector

CN17
20 I s oND F2
DL vemies sBHE# -
D2 o164 La23 -2
D3 f1rat0 La22 S
NC 24 iro11 LAz & -
D5 firo12 LA20 -2
D6 liro1s La1g}F-B— « [iSA ADD 19
NC 24 iro14 a8 -« [isA ADD 18
La17 - 8— ] [SA_ADD_17]
NC 221 packos
NC 22{orao MEMRy 2 — ] [[SA_vENRE]
NC D10 1 packss# MEMW# L(j ISA MEMW#
NC Dl_l DRQS
c18
D12 SD15
NC === DACK6# o
D13 SD14
NC =——DRQ6
C16
D14 SD13
=== DACK7# cis
015 | o SD12
NC =
sp11 &4
D16 sp1o &8
>———=21+5v
c12
D17 SD9
== MASTER# ci1
D18 sDs
GND
D19 | Gnp GND/KEY |22

PC104_40PIN_SHORT

u17

Becza [ >—2%]vce Tig—g

OF jo=2—— ] [lsA"245_Cs#l
18 1p; ALl-2
17 |, aohs
[2p_1d 16 1p3 ey =
15 1p4 Jvy
14 1ps5 As|-8
13 1pg AL
12 Ja7 A7|8
[2p_15l 11 lpg Asl2

10 1enp

— 74LVC245_TSSOP20

Provides 5V tolerance
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| solated POE Side
48V DC I nput

Reg. 13V Out

L3 D18
AL
2.2uH K 13V typ T D4
- cs7 cs8 A2l N ~ : . * <
56V R14 - 1uF 1uF L4
221K T 100v 100v 35V 8A
+ 100V n C66
Co4 10 uF
77 - 220 uF 25v
16V
FBL7 Measured 45V with COTS PSE - I I NN\ Te St
POE + | > aa'a) . 1000 pF 12 ohm — _
220 ohm 5 7 Shorted 12V to GND
o ° 8
e |+ ca1 o7 D15 260 KHz typ. \ g PRI . E I The PSE reset
_ .1uF 22 UuF . . .
ooV o0V 165K K s % g 0 Seeing -20V peak With 40V PS, Nothing blew
TVS8
-1 c50 \__\ 200V 5| o * lu at 22 watt load
T 1uF AS - L e g AUX 12
100V 58V 100V 6 12v — :
5| 6 8 — Resistive 22 watt load applied
D Q4 XFORM_POESO0F_12V with PSE. When using 40V Power
FB16 $2.28 @ 700 Supply, it worked OK at 30 watt
R87
el = R135 c86 AA A 4 G
§ 25.5K ?ggohm
220 ohm 12 ohm S
47 uF 3 B 017
u33 N
13 6 12V nom. 3 ’_|<} R49
DEN 9-18V  VC /\/\/\/ - [PoE V]
11 2 L| >|——2 12.1K
1 e 1 ces
[ VDD1 VB_5V — % — 8
R17 12 VoD 25V 25V c43 R126
AVAVAY, css DIODE_BAV99_SOT23 [ 1 2.49K
124 14 : [
——PPD_NC .47 uF 1000 pF
16V R28 2KV L
R18 15 § 150 mohm — -
AN auass -
124
o1 TYPE2_PsE2 e
PAD -mOE 5 1
5
10 GATE
Vss
R23
550 mVityp  SENSE[S AN R123
475 2.49K
GATE2 |- — R124 13.3V
6
[>—%peap_
POE & DEAD_TIME . 1.5V Thresh 4 2.49K
CTRL 1 016
17 R134
19 rreQ APD | cai6 | car # , §ZS-SK
comp2 — — 2
18 9 R40 10 nF 10nF 3
BLANK RTN 5 62K
. 1 car
R19 ARTN LS —_ 1 Soft Start
63.4K 20 3.3 nF OPTO_LTV-357_SMT
63.4K TPS23754PWP_SMT , E?g _— (18771”:
1 R21 :
PoE W, LED3 Ub 2 —L cais —Lca1e R DIODE_BAV99_SOT23
Full Wave 4 R [BoE V[ > 10 nF 10 nF —
1 Green . —_
g \
Rect IflerS 1 Z\ 1.24v| 1
. A
Nominal FwW1
+ 1 3 R57
48VDC IN TLV431_18V_SOT23 6.49K
A Step Load Response
POE RX|[ >—— )
- ) . i
~ 7 ohm load was switched on/off —
4
POE TX|[ >
RECT_FW1A_DFL0S_1000V 12V rail dipped 500 mV
then smoothly recovered in 20 us
FW2
+ 1 < POE_+
s Temp. Rise
POE 45| >—H
- 2 < BoEd At 22 watt load

4

v

POE 78 >

RECT_FW1A_DF10S_1000V

Q4 case at 60 degrees

D1 at 56 degrees

T1 was 45 degrees
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USB Device Port and Silab uC

U3s8 SiLabs

2

24 mA max load ’_f|4<|,1_<j
K

i C150 i
1 uF
oWk INLZ :|: :|:10 uF
e < JlavA
CsBSiAB A >———3{usB OP 5.25V Max - -
RNG-A
[D>——2uss. < [ENSWEV] .
I USB Device Port
RNG-B
AN
[use 5V DETECT [ >— 8 |uss vBUS 10K
e , EN_SW_5V# S
AID P0.0 HI—_} R89 FB23 P3
5-A ~
— o PR ) 2 \J 1T © NN—" Micro B
[SAE_OKI[ >——2{DEBUG_CLK/RESET# 2 S ohm ohm
Program PO.2———<""] 1 ey e
S1A8 DATAII——*oesuc.oara_| A/D P03 ] L U5 DEvicE W > 2o 5
I — FRM
Txoo0_po 4|0 EFEGELY] - s Lreaed i .
—_ A/D Anal 4 | sense FRM
R15 29 nalog
S AAN i 18 | b g RXDO_P0.5 F=— <] veek— < 1[EiaB 3.3v Tvs1 5| oo e
221K ro.6 28 EN_Touch# 1
' z Jo———~] R24 ’?D::l‘;" 1
Scale = 5.19% Rk set_csi#ll> : 47 1] CONN_USB_MICRO-B_RA —
PLOFZE— < IQQB__;LjALI— GNDj C ‘:—_l>1;—’1;—| Hg o
q
— PL1F2 ) [Em00iev NC7SZ32P5X_SC70 L 6 220 ohm
) 24 Analog - RNO-A 2 §L > p—
122 PL.2 (Jlas00 1.2v] Place near Touch Contrl §IOK i ) -
B> —AAA——ANA 175 P3| 2 6 — , :ﬁ@
2.49K 12.1K -
Scale = 46.4% §§<§?1K SR 2C - .
AD L5l — T )[2c oKl TVS_USB2_NUP4114_SC88
B Nl TXD | Prep— <]
' 5.62K 19 UART_1 — ]
RXD [ PL.7=—<"]
16 -
Scale = 50% 2.4652K P2 ¢——0O Silab 3.3V
[o>—12 3 6
REG_3.3V
— i c148 i 3 QNeC
- —AN\N\—J[saE_ay
[>—1pa R26 :|:10 uF Lok
475
Scale = 17.1% BoEd [ >—3res P0.7_VREF|-2L :|: L
) - .
Scale = 8.9%  [EaciEd > —21ps S I b P H d
2 s T T ilab Prog. Header
Ra2 : . 1 cua9
B AN — oD T Im . —~—
5.62K e 2500 mV /& CN8
Ra3 SILAB_C8051F383_QFN32 - — — ! £ 1 2
Scale = 50% 5.62K on 3 |4 —[S5ies DATA i
8 REF_AN431A_SOT23 e > —2 ’\/\/\/ 7 5 L5 NC p—
= A/D full scale = 2.50V 1 I Pl '
h SiLAB Okl >—r 9 EL 5V source
HD_2X5_TH_2.54MM
SiLab
RNLO-C —
A < [ENSILAB_GRN LEDl [ >
3
2 =
H—} 06-8 SiLab !\‘\‘
[KILL_LCD PWR#|
5 — S —<J D_PW 1 Green
4
3 SiLab pin 20 must be tri-stated -
= 2 : . ;270
G|'4_E§ or-8 anytime TS-4900 is powered off
S\l
S ] .
4 After TS-4900 powered up, wait =— TeChnO|09IC SyStemS Date Aprll 27, 2015
= 300 ms before driving pin 20 Title: TS-8950 Analog
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Two 100-pin Module Connectors

Left

EXT_RESET# is an Input
that resets the CPU

OFF_BD_RESET# is an Output L
used to reset all peripherals 3
5
7
H>— 91
11
NG 22]
NC =
15
17
NC
19
>—24
Co>— Do 23
R130 25
o—2
29
FB33 H>—3L
— SW 5 : >3
- 120 ohm D 35
BUSH_SW 2| >
D—
m D—
USER JMP_1# D—
EeRE2 [ >—2
47
[Pusd sw_1z] [ >—22
[PoE szl [ >—24
53
55
57
e pwm] >——>
R131 59 |
2.49K R132 61
249K [xenz ass] [ >——2
65
EXENL_assl[ >—&]
— a2 R sl >——
- ean 2z ol >——
73
75
77
J— 79
81
[>——88
XeEE_crezl[ >——2-
o>—=
1RQ7 >—89
Ros| [ >—3
93
95
[Bus wAITZ] > o7
[Bus BHE# I > 29

12
14 [imxe Al6

6
| 8

10

12

14

16
————————<][SBC 5V
18

20

|22 —J[enuss 5V
24 — ¢ [searEd]

26 —— J|EN_GPS 3.3v#

28

30 RN6-D
— AN
| 34 10K
) AT
—G [SP_cs2#]
—G m
e
44
H—1
——————J[EN_LCD 3.3V]
| 50
| 52
| 54
| 56_
| 58
| 60 —
62 -
64 m
66
68
70
72
74 m
76
78
80
82
84 m
86
88
90
92
94 m
—G
—G
1100

— TYCO_100PIN_BASEBOARD

Boot Strap

Mode 2 SBC
= BUS DIR Boots from
1 eMMC Hash
0 SD Card

MODE?2 state is latched prior

to OFF_BD_RESET# deasserted

MODE2 has a 12K PU

on the SBC module

< TOUCH WAKE#

Right

4>

ETH LEFT LED

—(j ETH RIGHT LED

SBC 3.3V, >

3.3V load is < 400 mA

B MDI 0 B D—;
H . MDI 0 M [ >—
Gigabit o
M1 H [o—H
Ethernet o
EfHci[ >—=2t
13
15
2av ez H—
D—lg
814 | [woi 3 >—
— — L DI 3 M[> p-
220 ohm USB [UsB HosTA M [ > 29
[Uss HosTA A > 81
Ports [2900 12V > 33
[Use oTG M >»—— 3
D—?”

LVDS pairs are
length matched

LVDS CLK M D—
LVDS CLK D—

45

[ECE TXH 47

LoO—

PCIE TX M| > 49 |
51

L PCIE RX M [ >—23
- BERCH [ >
57

[Eec ax M >—22]
C206 [secak A > — 81

[2200 181 o>—58
10 nF =N 5
SPL_Cst#][ >

|§EI__MQ§L|D—
SPI - s > ———=
C>— 7]

73

SATA RX M|[ >—72
SATA RX Pl >——1 1
79

& [ReD LeD#]
————J[GREEN_LED#]

| 12

14

e G| N> vl

8 <

20

22 j[bs xo Al

24 Jbsxom

26

28— liezca

22—@] 12C -

P ——— < lsvs wad]

36 <][aup ¢

3 - ) |12S

40 | )

Zi < J[rUp rxDl

46 < J[Lvbs Txi ™

48 < J[Lvps Tx1 pl

50

| 52

54 —

e -

| 58

| 60_

| 62

ﬁ

| 66_

| 68

| 70

L 72 USB_OTG_ID open = Device
| 74
76—@ —

| FCW
oL A UART4

ISATA XM

C208 SATA TX P)

il

D 81
— 83

85
87
— 89

- 91

DEBUG TXD) |:>i

COM2_TXD 3V]
[COM2 RXD 3V}
[CoMI_TXD_3V]
COM3 TXD 3V
[COM3 RXD 3V]
COM1_RTS 3V]
[ComL_CTs 3v]

UART3
UART?Z2

UARTS

Console [ poag e 2
G0l >3
CAN | cazmoa —2

98—(:I XBEE_TXD|
1100 [XBEE RXD

TYCO_100PIN_BASEBOARD

PCle Diff Pairs can
be Polarity swapped

SATA can NOT have
polarity swapped

SATA and PCle Diff pairs do
NOT have to be length matched

Serial Ports
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