XOPP1 PCB_7670_E

Standard Options

Option1 TS-7670-128-2048F-I SBC with a NXP/Freescale i1.MX28 454MHz ARM9 CPU, 128 MB of DDR2 RAM, and 2GB of eMMC, I-Temp (-40C to 85C)
Option 2 TS-7670-256-2048F-2CAN-1 SBC with a NXP/Freescale i.MX28 454MHz ARM9 CPU, 256 MB of DDR2 RAM, 2GB of eMMC, and 2nd CAN, I-Temp (-40C to 85C)

Option 3 TS-7670-256-2048F-1-DEV  SBC with a NXP/Freescale 1.MX28 454MHz ARM9 CPU, 256 MB DDR2 RAM, 2GB eMMC, 2nd CAN port & GPS radio, I-Temp (-40C to 85C)

Optional Components/Features Summary

All Parts are Industrial Temp

256 MB RAM Option

Included only on -256-xxx Standard Options

CHANGE: U19 to 256 MB Ind. Temp

2nd CAN Port

Included only on -2CAN & -DEV Standard Options

Serial Port Usage

UARTO = RS-232
UART1 = RS-232
UART2 = Modbus
UART3 = DC

UART4 = GPS Radio
Debug = Console/USB

ADD: U26 and TVS6

DC = Daughter Card

GPS Option

Included only on -DEV Standard Option

MX286 UARTO supports RTS/CTS
ADD: Ul4, CN2, PF2, L4 hardware flow control

* Res. Straps on Page 11 Technologic Systems | bate May 8, 2017

Title: TS-7670 Microcontroller

Web Schematic: Some proprietary information has been withheld.

Rev: E Designer Sheet 0O of 15




TS-7670 Rev.E

Rev.E Changes:

Strip out MO parts and NAND Flash

Change the way "SD_BOOT" Jumper works
JP1 directly controls CPU Strap pins

SiLab no longer needs to drive CPU Boot straps

SiLab can still read two Jumpers

Change RA LED pads to be bigger

RJ45 plastic align holes too small on PCB
Change eMMC to 153 ball size

Update 5V Reg.

Add RS-485 new TVS

Change to new CN99 for CM Quick Test support
Allow SPI Boot over CN99

Allow MX28 to program SilLab

Change to Vert. Battery Holder

Add a unique way to ID Rev.E (reading CPU ball T7)

Add Res straps - total = 4

Rev.E Board can be identified
by reading CPU ball T7

with weak PU Res enabled
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USB

USB Device Port and SiLab uC
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8-28 VDC

5V Power Supply (2000 mA)
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1 0 0 1 SDO Card - RNG.D
o oo e A ETM off
O O OO uUsB 10K
O 100 NAND ) RN6-B fm———m TEST ff
NN LCh_Da6i (0]
10K
RN8-D I
BUC 33V ANN——A L0 D%
10K
RN8-B
U3l T Z ANN——] Leb Doz
10K
5 Tty
vee P Juweaav - Select Boot
RN6-A —
: Do : AN LB
10K
2 D’« . RN8-C e
EANN——] LB
2 10K —

= NC7WZ14P6X_SC70

WX 330 o AN Ve o
10K
1 RN12-A
UP_SD BOQTA[ > AAAY
1.5K

Boot Jumpers

RN10-C

& NN BB
10K
> RN12-B .
3P 21 —_
A D4 JP1 = SD Boot
Lo o2 IEN_JP SD BOOTHA
RN7-D LN I o) DUU I
HUX 330 [O—2A AN 310 O
10K 5 O O 6
\CAN TERM_Li[ >—— HD_2X3_JMP_2.54MM ) AN TERN 2,

Technologic Systems | Dbate May 8, 2017
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NC on
MX283

T |m (=
W W N =N W

ENETO_MDIO
ENETO_MDC
ENETO_RXDO
ENETO_CRS
ENETO_COL ENETO_RXD1
ENETO_RXD2 ENETO_RX_EN
ENETO_RXD3
ENETO_TXD2
ENETO_TXD3 ENETO_TXDO
ENETO_TX_CLK ENETO_ TXD1
ENETO_RX_CLK
ENETO_TX_EN
ENET_CLK

10/100 Ethernet

MX286_CPU_IND

MagJack

FBY
Y Y\
220 ohm
T1
FB8
ISW_ETH 3.3VI[ > YV — i ETH TP O>—— Rx+
220 ohm i 5
ETH X i >————2RX-
c162 C163
.1 uF .1 uF R72
+——_1'SW ETH 3.3Vi ' ] ] 6
\SW_ETH 3.3V NN RX_CT 17
1 ohm ALIGN =
— C86 ALIGN 28
a - — 4.7 uF €120 c121
.1 uF .1 uF
RN14-D
1.5K
5 U1l - 3
— — TX_CT
- - POE_RX
Ha 12 )
MDIO vDD_1A -2 e e N POE_TX
G4 13 \ETH_RX_PIl_ >————{Tx+
MDC voD_2AL I . 2
cs4 ETH RX ML D>———=T%-
C110 4.7 uF POE_45
HL 8 | RXDO/MODE_0 I I POE_78
H2 7 | RXD1/MODE_1 — L
E4 11 -
CRS_DV/MODE_2 9 ISS==TEET L e
Vbp_I0 JiSW_ETH 3.3 ETH ACTLEDI [ > L1 ep+
Green
12 {1 ep- 15
F1 17 | 1vpo R47 SHD
- 18 6 1.2V Core sHp |16
TXD1 VDD_CR - 140 13 | pLED+
B4 16 frxen - 14| pp.  Yellow
€159 c83
c111 R46
e v HuF BN _FT1330 MAGJACK_POE_10_100
= 14 R95 R98 140 PR R38
—2 1 INT#/REF_CLK_OUT 51 51 0.10 ohms
- - — ETH_100MBIT LED# [ >—
ETH RESETZ) [ —2{ReseT# 23 <_JETH_RX_P! —
RXP -
JETH RX M
22 |
10 RXN
RXER/PHYADO
2
21
RN9-B TP
10K 20 R96 R97 —Lc116
TXN 51 51 —— 1uF
7
— 4 vob_2A 0 _____
= —={xTAL2 <_JETH.ICP
3 Act/Link JETH X M
LED1/REGOFF
50 MHz .
XTAL1/CLKIN VDD_2A —
5 100M
LED2/TNTSEL
< JIETH ACT_LEDI
25
VSs [t ke 2
24 | oo ins < J(ETH_LOOMBIT LED#
B 3 RN9-D
LANS720AI_QFN24 B P,
R92 — 4 |
14K RN9-C NN <] iSW_ETH 3.3Vi
10K 10K
6

Auto MDIX Is supported and

Polarity Correction supported
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Flash Memory

Micro SD Card Sockets

SW_Sh33M >
c122
CN3 i i
.1 uF
550 Db >—2L{pATA O vDDR2 =
1550 D >——21DATA_1
15 _
1550 DI >—L{DATA 2 5
S ) GND[-2
ISDQ_ D3 >——={DATA_3
_____ 3 FRM1}-2 7
SRL LMD >———21{ COMMAND 10
1SPO-CIKC >——=1CLK FRM3-1L -
FRM4-12
CONN_MICRO_SD €
CN4
50 D >—Z1DATA O Vinlo) i
c181
. 8
S02 DI >—DATA_1
I .1 uF
502 B >——LDATA 2 —
5 GNDER
'SD2 DS >——={DATA_3
_____ 3 FRM1}-2
SD2 CMp[_>———=COMMAND FRMoLL0
ISD2CIK >——=2{cLK FRM3LL
FRM4-L2

CONN_MICRO_SD

RN5-A

:

10K

RN5-C
3

:

10K

Factory Programing Interface

, RNIS-C . RNIS-B
1.5K 1.5K
c112
U30 .1 uF —
vl CJiSICAB 3.3V
33 G|
________ 2
Sie Ak >— | 1 DO s
100 pF

3 Dc 4

2

—

GND

NC7WZ14P6X_SC70

eMMC 4GB

4 3 2 1
RN4-D RN4-C S RN4-B S RN4-A
10K 10K 10K 10K U1
5 6 7 8
_____ E6 , A A o
IEMMC D> A3 IpATA O veer <1 SW_Sh 3.3V
vce
EMMC Di—> A% 1 DATA_1 vecpLo c191 C192 c193
K9 .1 uF .1 uF .1 uF
BN S AS vee
IEMMC D> DATA_2
i B2
IEMMC D> DATA_3 — — —
______ B3 IpaTA 4
IEMMC CMB[ >
B4 1pATA 5 veegkse -
RN10-A M4
veeQ
------- 1 8
ISW_SD 3.3 AVAVAY £21paTA 6 veco4 i c194 i C195
10K . P3 1 uF 1uF
B lpaTA_7 veeQr 2
- vCeQ
EMMC CLK[ >——
M3 | coMMAND
V6 GNDFE2
CLK NDLEZ
_______ s GNDEE2
ISW_SD 33U >——>{RESET# GNDLHLO
- GND[K8
VDD_I enplN2
‘ A6 GND[N2
TOSH_GND oNDLP4
P6
C88 Jf C196 5 GND
4.7 uF .1 uF TOSH_GND

Resistor Strapping Tabl
R66 R57 R56 R55 0 = POP, 1 = DNP
O 0 0 1!

0 0 1 0
0 0 1 1

TS-7670-128-2048F-1
TS-7670-256-2048F-2CAN-1I
TS-7670-256-2048F-1-DEV

- EMMC_MICRON_4GB_BG153_ITEMP

Res. Straps

R66

(STRAP_}
649

x options are set internnally as per table

Strap Option MSB

Technologic Systemsg
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RTC and Host USB

RTC and Temp. Sensor
External Host USB Port

CN1
c82 PF1 -
[ PTC_1100MA_1812 FB17 Single
RN15-D RN14-A rr—1 L., :
1.5K 1.5K 1 \HOST "USB Bvi[ > % Vertical
- 220 ohm USB
_____ 12 ! Llsy FRAMEL
. 2 e Y p—————
uC CLK' [ > SCL vee |14 (:lrLA_X‘ié /! e )

§

e VAVAYS~
oo/\/\/\l»—‘

o |0

SDA WSB HOST MI[ > D- FRAME2

FREQ_OUT .
BAT %
NC

- | GND FRAME4
FB14
NC —LC69 ol TVS3 4 i
0], _ 10uF CONN_USB_A_RA_VERT_SINGLE ——

~

IUSE_HOST P[> D+ FRAME3

2
-_— KL emmmm e 3
4

2|k
lo |o |5

9

a

w

r= 220 ohm

R24 BW_SV[ > i K< -
A5 Ine oND R AAA B
30 c109 3
ISL12020_DFN20 -4 I

ail

.1 uF
R63 BGX50A_SOT143

649

|
A4

Daughter Card
Interface

16 15 -
14 13 -
FB11
D—lz‘ 11—<:| |'§T/_V'_§_]D—mrv\_( HD1
D—lo 9 220 ohm 16 v gy 15
<]
. , BEBIT A > — 1 P EE R T Ny
>— T _
________ ) 12 | <] o
6 5 ITXD3_SPI_CS#h [ > USB-
> ]
. . X0 BC Bvi [N ———— <] D DIq §
>— ]
P 8 7
2 1 POE RXI[ >— RN3-A
AAAY <JiDC DiQ 6i
pOE X! [ >——— GND |2 i
DNP EOE_TX, 10K .
\PGE 45! [ > GND -2 - , RNSB .
10K
, ) AN o
IPOE_78[ >— F=———C ]WIN! 10K
3
HD_2X8_DC_2.54MM_TH
pUx 33V > g RND
2 V.V V
LED3 2 ep2 2 LED4 o
!\4\4 !\4\‘ !\4\‘
1 Green 1 etiow 1 Red MT7 MT8 MT9 MT10
R42 R4S R43 1 MT125 1 MT125 1 MT125 1| MT125
140 140 140
\GREEN TEDA [>— Technologic Systems | Dbate May 8, 2017
iYEL_LED#I[ >— Ty n
—————— (RED LED# [ —

Title: TS-7670 RTC and Host USB
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GPS Radio and Auto RS-485

Telit SL869

GPS Radio

RF Conn.
RA SMA

ui4
CN2
—LcAN TX GND E Tzf Ro5 <|:24|1 oo
—21CAN_RX RF_IN | /\/3\0/\’ || — 2, :
GND 22 27 pF 27 pF L4 il
L4 0 17 L DNP s |
15 N RA8 R49 R
—=21{Rx2 NC 16 140 140 ®Option 3 = 27 nH L
GPS PPS_OUTI[ > —HexT_inT NC - - = °Option 3 = SMA RF CONN
10
VARG [ o s — "\
311 pps out . DNP
20 f1x our voD_uss -~ - °Option 3 = 200 mA
_______ RN10-D 6 —
UARTA TX01 [ >— NN ERX il 27 PF
Qs VBATT [F22- —
FB21 9 lvee IN
r-_-:_-g-!D - wQO 3 A0k 23 GND L
—_— 600 ohm J» VCC_IN oD |24 -
! 63 MmA typ. L c1o1 c102 NP . WS > o
N . _ h
I Option 3 = Telit SL869 000 ohm
o pon [ o—— 1
uis
vl AR Auto RS-485 Enable
RUR v [ ———————— L
3 1po Qo}14 ciss
1u
4 13
] o QlT I Counter asserts TX_EN for 14.5 clocks after Clear removed
D2 foy) ==
6 s - : - . P .
Clock = 1.25 to 1.30 times the Baud Rate D3 Q3 Assuming the clock is 1.28 times the Baud rate, this is 11.3 data bits
2 bk
. CARRY |2 Worst case (bit 7 = 0 of last data byte in packet),
O| CLEAR#
10 |y orr i a2 TX_EN asserted about 11 bit times past end of packet
TlenctP GNDPR 100 pF . .
i o opon Quickest Turn off of TX_EN occurs when last packet byte is FF
c189 — — Then TX_EN turns off about 2 bit times after end of packet
-1 uF 74HC161_TSSOP16 - -
T
[, e @ = Max Baud Rate supported is 1042 Kbaud
1
ek o4 . .
] , %204 2 Clock for this baud rate is 1.33 MHz
CLR# GND { 13
74HC10_TSSOP14

RN16-C

NC7SZ175P6_SC70 J—

(8]

: uzo%oﬁ—@ AT
5

T2 SPLGST [ >—2ANA
1.5K

74HC10_TSSOP14
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RS-232 Ports and Daughter Card Headers

oy Port 1

NV G4 PN
DNP ===
- RN24B
A R4 RN
S e R
c187 PP ]34 PINA ¥
B || 2 N T
1
DSR/RI
' —"VV\ 2 oco
183 —— N RN23-A . 0.10 ohms 3 DTR
uio -
126 11 1uF /\/7\5/\/ 4 anp
.1 uF Vcc _ 1 Ci184 1
12 11 15 __ IuF — 5 1 rRxD
Ve 6 lrxp 9
c182 141 c1- N RN21-A . SHLD
e . AN <) AN Hers SHLD |10
— — 15 V- 75 8
- c2+ —— e RTS
RN21-B [—< J4_PIN6! 1
2 7 —
16 | co- AVAVAY RJ45_RA_SHIELD_PJO31_EIA561
75
Level shifter RS fpo— vare | | [ : 4
ARTQ TXD. - RN17-D
3 ANAE RN24-D §DNP RTS/CTS Hardware
DR : 6 3 75 DNP
JARTQ_RISIC > @c L 5
Uso —< e 5 Flow control supported
UARTL xR > —20 L NS
S g A —
— o 20 P ——— o e | 21 28 75 = )
- 10l veeFE——<C AU R WARTL RTSI[ > @c -
———==Q| OE
UARTO XD [ >——2A1 B1 |18 8 0@ o RN17-A
UpRO TS >—3me 2 5 . VYV o RUTB
_______ <& NP AN
UARTL Rx0l [ >——4H A3 B3 |-8 DNP
WARTL CTS!I [ >——21A4 Ba LS 26 o@} 27 I 4 RNITC
P ——— n 6 14 P - n |§V—V—5—||:> /\/\/\/
RXD_CANO| [ >—54s5 B5 [F4—— ] IRXD_CANQ_5V| 22 @] 23 DNP
BXRCANT [ >——T a6 B6 |F-3— ] IRXD_CANI_5Vi
s A e G =Y o
RN16-B 2 ns B8 [ —JiRX2 BC 50 rm——n 24 o5 mmem .
-------- 1 2 7 SW_5V, [ >——=EN_RX SD# IEN, 232_TRANS RN25-A
IRXD2_SPL_ CLK} 10 W_5V 02— <
GND AN
1.5K GND
74LVC245_TSSOP DNP
10 spp13 soiczs O r
RN16-D —_—
e - 4 5 - RN25-B
(RXD3_SPI MISQI[> AVAVAY, — 2 L
T - Vv
1 RN22-A 8 I t S 2 3 2
75
J5
R60
RN22-B '___"D A A N
ZANN o 649 SRR
75 2 1pep
3 pTR
RN22-C 4
GND
3 6
/\/7\5/\' 2 RXD
6
TXD SHLD 9
}
RN22-D CTS SHLD 10
AN & rTs
75 —
RJ45_RA_SHIELD_PJO31_EIA561 -
R65
SWEG[ > NN 4 3 4
DNP
RN23-D RN23-C gmﬁS'D
75 75
5 6 5

RN25-C

DNP
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= YRR PN

EN _MODBUS_3V#I1 >

Power Switch

1.5K

RN13-B
2

<

1.5K

Mod Bus RS-485 and CAN Port

Modbus

PF3

R18

RN13-D
1.5K

XD CANID [ >—— T30

[RXD_ CANI_5vi [ >————RxD

60.4

60.4

6
1500 mA
47K
RN33-C
o RNISD 3 )
VA A H
47K N
> H
|_
G H—} Q2-A
& E
1

28V

Tranceiver

o

C124
.1 uF

.
1SW_5VI
R13 R14
U26 c166 NV AVAVAY
T— -1 uF 60.4 60.4
EN# vee |2
7 ——
CANH <_JicaN1_H!
CcANL 8 < JCANT T
VREF GND |2
3 4
2
DNP RN11-C RN11-D TVS6
— 1.5K 1.5K
Option 2 = TJALO40T/VM =
Option 3 = TJAI040T/VM s s
3| DNP

o

Option 2 = 24V TVS

_ | Option 3 =24V Tvs

RS-485 Driver

, RNs-D
AAA" - <) BW S
10K
167
.1 uF R62
U8 649
UART? XD | 4 8 — —
UART2 TXD! [ TXD vee Z
FB26
P ———— " 1
IRXD_485 Vi[> RXD X+ -8 N 1 1 1
3 600 ohm
TXEN loZ _
R64
______ . ) s R15
Ess_ DN [ Oo—ANN O RXEN#  GND 60.4 ]
649 J
R61 TVS15 TVS13 TVS14
S SPAS5EEN_SOIC — 649 1 enp
0 TX EN [ >— 2 2 2
- 2 {GND
R16 .
60.4 MODE
- FB22 4 { pATA+
= 5 > RS-485
DATA-
600 ohm 6
12V-24v shp k2
1 2 7
12V-24v sHLp |20
TVS17 8
FB19 GND
WIQDBUS 24V} [ > —— —
220 ohm RJ45_RA_SHIELD_PJ031 -
3
FB18
L ~

CAN O

uz25

ENCANA [ >——BHEnn vee

- 220 ohm

rancelver

CAN

ITXD_CAND [ >—— 21 1xD CANH

BB CANG G >————HRX®  CANL

5

VREF GND

TJA1040_SOIC

SW_5Vj
c164 NN ANN—JICAN_TERM 1} J
— -1uF 60.4 60.4 0 ——————— .
| CAN TERV 2
7
1cAN H
2 1eaN L
3
CAN_GND
2 g 1 2 CANI_H [ 4 {rsvD
RN11-B RN11-A Tvss iy 5
— 1.5K 1.5K ICANL U [ RSVD
- 6
—51can_sHLD 9
7 8 _ SHLD
24V 7 CAN_GND 10
_ SHLD
8 | CAN_PWR
3| NuP2105L_sOT23 — —

c127
.1 uF

RJ45_RA_SHIELD_PJO31_CAN

- (MODBUS _24V!
220 ohm
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