comments:

Board can be powered from USB
or by 8-28VDC, or by 24VAC

Cortex MO is powered up first, then it controls MX286 start up

Cortex MO does these functions:

- Controls MX286 power up sequence
- Controls MX286 Boot Strapping

- USB Device to Console conversion
- Controls Blue LED

- Can read Push Switch

- Measures Analog Vin value
- Reads SD_BOOT Jumper

- Board ID

Notes:

1)

2)

3)

Check Ethernet LEDs

RAM_ 1.8V rail turns on later than TS-7670
Test 24VAC power

For Modbus 1042K baud operation - use DMA ?

Serial Port RX DMA on MX286 says "must be multiples of 4 bytes"

TX DMA does not say restricted to 4 byte multiples

BOM Warning:

R33, R34 and HD3 not pop
JP1 thru JP5 is 5x2 header = 15-3070-7

CAN ports are options

128MB and 256MB RAM sizes

CAN Option

U25, U26 and TVS16

Rev.P1l Problems:

UART2 and UART3 changed to SPI

when programming FPGA

Page 1944

Warning: 1.8V Levels

SD2 signals
WIFI_IRQ

FPGA SPARE 0
FPGA SPARE 1

FPGA SPARE 2

Serial Port Usage

UARTO = RS-232
UART1 = RS-232
UART2 = Modbus
UART3 = STC RS-485
UART4 = Blue or DC
Debug = Console/DC

DC = Daughter Card
STC = Screw Term. Conn.

1/0 Diff from TS-7670

UARTO_RTS --> E2_12C_CLK
UARTO_CTS --> E2_12C_DAT
UART1_CTS --> WIFI_IRQ (1.8V)
DC_DIO_9 --> DISABLE_TXEN2#
EN 232 TRANS = No Connect
EN _ETH_ 3.3V# = No Connect

GPS_PPS_OUT --> FPGA_DONE
U3.R3 = FPGA_RESET#

U3.U4 = FPGA_SPI_CS#

U3.T4 = FPGA_IRQ

UART1_RTS = FPGA_SPARE_O (1.8V)
U3.U5 = FPGA_SPARE_1 (1.8V)
DC_DIO_8 = FPGA_SPARE_2 (1.8V)

Changed VIN A/D scaling !
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USB Device Port and

Cortex MO
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Cortex MO

USB Device

FB23
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USE_DATA M [ > 21p. 5
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MX286 BLUE_LEDI
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UARTSs, ADC

NC on

MX283
and 286

NC on
MX283
and 286

AUARTO_TX H18—— 7 I0ARTO™ TX!
AUARTO_RX -88——— ] [UARTO RXD!
AUARTO_RTS/DEBUG_TXD FL—— < JiE2 12C_CGLKI
AUARTO_CTS/DEBUG_RXD |28——— ] IE7_i2C DATI
AUART1_TX K4 UARTL TXD!
AUART1_RX -4 ) WOARTI_RYDY!
K5 ) AUARTL_CTS
35 | AUARTL_RTS Apco-€15 (T iApco!
F6 | _—
2 AUART2_RX ADCLCS RG]
E5 1 AuArRT2 TX cs i
H6 | AuarT2_cTs ADC2 —=—=——C_]1ADCZ)
H7 | AuART2_RTS Apc32S — 1 iapca!
L6 | _———
2| AUARTS_CTS o S o
K6 1 AuART3_RTS D15 e
MS 1 AUART3_RX ADCS [—===——C__]1ADCS,
L5 | AUART3_TX ADce |-E14
ADCO_Hs |-B14
MX286_CPU_IND
l \ d -
U3-F
— a6 I
SSPO_SCK [F=2—-—<__] |SDO_CLK;
ssPo_cMp FA4— < 115po_cun)!
SDO 5SPO_DATAO HBE—— <1550 Bd!
c6 re -
ssPo_DATAL 6 < sDi
ssPo_DATA2 28— — 11300
SSPO_DATA3 |FA2—— ] 15D0 |
B4 r====n
SSPO_DATA7/SSP2_SCK —==*——_ ] |SD2_CLK;
SSPO_DATA6/SSP2_CMD F22— < 'Sp2 Cvp!
SD2 SSPO_DATA4/SSP2_Do FBS—— 1155200
ssp2_ss1/ssP2_p1 F23—< 1155 !
ssP2_Ss2/5sP2_D2 FRA—— 11552 52!
SSPO_DATAS/SSP2_D3 S8 ]15p2 D3l
SSP2_SCK/UART2_RXD FA3— < JIUART2 RXD!
SPI SSP2_MOSI/UART2_TXD F8—— < J{UART2 TX)!
Boot SSP2_MISO/UART3_RXD B3 JIUART3 RXD'
SSP2_SSO/UART3_TXD -4——— < JIUARTS TXDI
LI Issp1 cmp D10 oo n
01 = SSPO_DETECT —===—-<__] [ETH_RESET#
EL ssp1_paTA3
D1
D1 fssp1 paTAO
o1 - spoIF 2L NC  on Mx283
Bl fssp1 sck
B2 fssp3_miso SAIFO_MCLK/PWM3 81— Mo SPI_MOSTI
£2 155p3 MosI 6 fmmm e |
A2 | oeps sck SAIFO_LRCLK/PWM4 88— Mo Spi_MisQ!
D2 lecp3 a0 e e
[ |SSP3SS0 SAIF1_SDATAO/PWM7 FE&—— <1 Wig™ 581 CLKI
SAIFO_SDATAO/UART4_TXD/PWM6 -EL—— < | [UART4_TXD!
SAIFO_BITCLK/UART4_RXD/PWMS |F-EL— ] UART4 RXD!

MX286_CPU_IND

FPGA
SPI

MX286 ARM9 CPU

NAND, PWM
JTAG, 12C

SPI

SCK = CLK
CMD = MOSI
DO = MISO
D3 = CS#

MX286 adds
4 CAN signals
and ball D7

CAN_TXO

—=8{ CAN_RX0

CAN_TX1

CAN_RX1

GPMI_DO7
GPMI_D06

GPMI_DO5 ——
GPMI_D04 ——

GPMI_DO03/SSP1_D3
GPMI_D02/SSP1_D2
GPMI_DO01/SSP1_D1
GPMI_DO00/SSP1_DO

GPMI_WRN/SSP1_SCK
GPMI_RDN

GPMI_ALE

GPMI_CLE

GPMI_CEON
GPMI_RDY0/USBO_ID

R6 IGAND RDZ 1
————<__]\NAND_RD#;

B ] INAND_CIE

GPMI_RDY1/SSP1_CMD ——

GPMI_CEIN

GPMI_RESETN

12C0_SCL

12C0_SDA

PWMO/DEBUG_RXD
PWM1/DEBUG_TXD
PWM2/USBO_ID
PWM3

PWM4

RESET# JTAG_TRST

JTAG_RTCK

JTAG_TCK
JTAG_TDI
JTAG_TDO

JTAG_TMS

FNO T RER 1ED#

NC on
MX283
and 286

NAND Interface

D14
RN21-A

4L AAAS
10K

11

12

13

12

MX286_CPU_IND

All JTAG have 47K internal PU except RTCK

LCD

N1 |
N5 |
M1 |
L1 ]

LCD_DOTCLK
LCD_ENABLE

LCD_HSYNC
LCD_VSYNC

LCD_D23
LCD_D22
LCD_D21
LCD_D20
LCD_D19
LCD_D18
LCD_D17
LCD_D16

LCD_D15
LCD_D14
LCD_D13
LCD_D12
LCD_D11
LCD_D10
LCD_D09
LCD_DO08

LCD_DO7
LCD_DO06
LCD_DO5
LCD_D04
LCD_DO03
LCD_D02
LCD_DO1
LCD_D00

LCD_CS/ENABLE

LCD_RD_E/VSYNCH

P ————
M—G ILCD_DO04;
L3

L2

K3

K2

LCD_WR_RWN/HSYNCH [—=

LCD_RESET/VSYNCH

LCD_RS/DOTCLK

MX286_CPU_IND

LCD_00 thru LCD_04

Control Boot Source

8 AN\ 1PUSH swa!

LCD_05 and 06 bias low
LCD_RS biased high
LCD_RS low = use OTP

See: EVK schematic, Page 15

F3 is EVK ETH_RESET#
F5, F6 are EVK USB_PWR_EN
El is EVK Eth_PWR_EN
C7 and D8 = EVK 12C
J5 is EVK USB_0_ID
K8 is EVK LCD PWM
K7 and L7 are EVK console

E10 is EVK SD1_PWR_EN

E9 is SDO PWR_EN on both

EVK and Green schematics

PWM outputs can be 24 MHz
divided by 16-bit integer

Allows clock 12MHz and lower
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MX286_CPU_IND
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DDR2 SDRAM

(128 or 256 MByte)

MX286

RAM_A[00: 15]i

AL Emi D13

£12 JEmI_Dp10

S0 Emi_poo

Length of this trace is

equal to [CLK + Data] lengths

Data = Average length of all data traces
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EMI_CKE
EMI_DQM1
EMI_DQMO EMI_CLKN
EMI_CLK
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T L AM_A _3J|
ui4 L_ WM A 5}
vtz A 'RAvCAoi!
uis IRAN, AQD)
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MX286_CPU_IND
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ﬁ&EﬁEED%—_E%
RAM BALl [ >——=21

=== L1
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256 MB VDDQ5I" ey
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898 VDC 5V Power Supply

Power Input

(2000 mA)

D11 allows USB to power MX286
This will only work if 3.7V

Reg (U7) is powering MX286

D22
NIND>——-— O VIN T 5V_A
CN5 FW1 u17 D11
FB16 FB12 c49 c43 [Aett
R64 R65 USB_5V; Dﬁ—’l—
O 1 ~ + 1 : : — N ¢ o —vin BoosT [-22 —I l— 4{ l———’\/\/\/———’\/\/\/—
, 220 ohm L i 220 ohm L L 4 22 nF 330 pF 5.1 ohm 5.1 ohm 1
cos cs1 -
O _3|"v +§?8 . - TVS18 10 uF swi=
CONN_OSTO 83V €80 49 L uF —2 1 SHUTDN# 18 L7
K Q025501_BLACK 50V sw —— ]
Fere —r I I.l " v €95 PRE (= 33 uH i i i o
) L - “
~ : 4 - — | —1{ee cs1 C52 C53
= | D3
220 ohm L RECT_FW1A_DF10S_1000V — L C81 must be very near U17 1 uF Izz uF IZZ uF IZZ uF
= c48
15
: 11 fog 1S
°TT i o % - -
- R115 12
DC Jumper " VW—————& o |
20.5¢ Sloynen 1225V BT —
— . 9 {RaMP comp LS "8 _(|:4<|5_ _TAT_ J
Test on MAC104 o WA A
For 24VAC power 1 cu 0 T SO P a2 22of | 2 e
_ 470uF = 4Vpp ripple 320 pF T L
C99 must be installed _ = 5005 SMT20 | =
with 1A load on 5V = 11
JMP must not be pop. - =
.063 hole
GND
BY A
168 U22
Lﬁ 1UF —5{vop DRAIN_1 |2
RN17-A 5 | mmmm—
N FOST UEEL A [ 1 AAN_B8 3 1N FeET1 SOURCE_1 [———1——<__]|HOST_USB_5V;
47K
L RN17-B
BV A DO—EANNT —2{EN_FET2 DRAIN_2H——
47K
71 GND SOURCE_2}-2 < BW_5

— SLG_DUAL_FET_SW_SMT8

EN_PWR RAILSZ

Rise time of both outputs

measured at —~1V/ms
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[t R~ R A A

Aux. 3.3V Reg

T 3.3V
< JAUX 3.3V!

U L
FB13 3.31V typ
BwW_svil > 222 VIN swi 222
220 ohm 2.2uH T T
l ce4
5 R82 c31 c66
600 mv  FB 41.2K 100 oF
1 p
L GND
- 5 —
1.5V = H GND —
EN ,
04v=L PAD R111
9.1K
D6 3 REG_1A_RT8016_DFN6 p—
2 L
N -
2
DIODE_BAV99-2_SOT23
RN21-B
10K
il
o
________ 10K
IEN 1.8V RAIL[ >— RN21-C
3
1
I !{‘ \LI\\III ::I-l | :EE;“\MI" I t ‘EEE !;;]
1.8V
FB25 vs
L1 1.8vtyp
isW sV O———" " —— S viN swi 225 - 7 (] RAM L.8V1
600 ohm 2.2uH
R81 C30 c72
l c71 6 41.2K
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GND
-
5
2 1.5V = H GND —
EN ,
— 0.4V =L PAD
R114
| 20.5K
REG_1A_RT8016_DFN6 —
________ RC = 4 x -6 e
IEN 1.8V RAIL[ >—— —

Defaults
to NAND

Boot Source

Boot Strap

Bias Res.

e
| RN23-A moey
e e
10K
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._i/\/\/\,_6_ | —LCP_D5

A AAAN—>— | LCh bas
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ETM off

RN23-B
2 7 | — 155 5o H
L 2 AL —ktesw  TEST off
LCD_3 LCD_0 10K
0010 SPI e—
RN19-C | _____
1001 SD Card S AN~ —] LED_ D]
0000 usB 10K
0100 NAND
RN19-D | __ ; Select Boot
e
10K
B TP E [
, RN ;
BGOT SRS 2 AN 185%]
10K h—
RN19-A
BUX B33V [ O— AN YEZEDH
10K
3.7V
FB22 & L3
3.74V typ R90
BW_SViL o———N 3vin swis A 7 , AN Py
600 ohm 2.2uH 0.10 ohms
R71 C29
l c74 s oK i c73
600 mv FB 100 pF
GND
5 4
2 1.5V =H GND —
p— EN 7
- 0.4V =1L PAD

REG_1A_RT8016_DFN6

RC =4 x e-6

T
$ R55
L 7.87K
L

This Reg only required for

extra low power mode

FB7 not installed when

this reg. is used

Requires a positive pulse on PSWITCH
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"0111" = RMII MAC mode

= bk ‘L
RN5-A > RN5-B RN5-C > RN5-D
!

3.3K > 3.3K ‘> 3.3K

8 77 ‘16

w)
213!

<1 X 1X
”U IU“ 1
N

151 @I IT!
1

X
O
(%)

MX283

I£1
(=11
o1

E
]

-
1
4

Fs)
<!
s}

1
o1
a

20
<

5

000 000 00

ENETO_mDIO [-H2
ENETO_MDC |82
s ENETO_RXDO |11
33 JENETO_CRS Ho
34 | eneTo_coL ENETO_RXD1
NC on 1 1 ENETO RXD2 ENETO_RX_EN |-E2
32 ENETO_RXD3
MX283 Sl ENETO TXD2
G2 F1
52 ) eneTo TXD3 ENETO_TXDO
E3
= ENETO_TX_CLK ENETO_ TXDL |E2
3 JENETO_RX_CLK -
e ENETO_TX_EN
ENET_CLK |-E2

MX286_CPU_IND

10/100 Ethernet 4-Port Switch

Total 88E6020 100 Mbit

Current Drain includes
2 Ports with Mag CT

3.3V Rail = 20 mA
1.8V Rail = 80 mA
1.2V Rail = 62 mA

88E6020_QFN64

Requires Reset# asserted

for 10 ms after power

Auto MDIX Is supported

Polarity Correction also supported

R , RN14-B MDI address A4 defaults to "1" RNG-A
BUX 33V [ Oo—ANN—— ANAN-E
1.5K U20 3.3K
RNG- Power Down mode
2 7
impio [ > 40 fvpio AN .
w0 3.3 42 mA on 1.2V rail
wpdl [ > MDC 8 MHz max. 4 RN6C
A 0 mA on other rails
RXD0! [ >——2"1p5 OUT_DO/MODEO P6_OUT_DO/MODEO 22 W 5
RXDL [ >———26 1p5 oUT D1/MODEL P6_OUT_D1/MODEL |2 83K
BX2 [ >———221p5_0UT_D2/MODE2 P6_OUT_D2/MODE2 22 — Pull-downs default P6
1 44 19
R O——4 :
RXO3! P5_OUT_D3/MODE3 P6_OUT_D3/MODE3 to port disabled mode
Str ap p e d fo r ENET LR [ >———221p5 OUT CLK P6_OUT CLK 24 " .
12X Dvi [ >——=201ps5_oUT EN/PWR2.5V P6_OUT_EN/PWR2.5V |22 All Port 6 pINs
42 17 -
RM I I MAC d P5_COL/GPIO1/FIBER P6_COL/GPIO5 have pU or PD bIaS
maodade 43 b5 CRS/GPIOO P6_CRS/GPI04 |8~
with 3.3V Levels TX00 >——22p5_IN_DO P6_IN_po |22
iTxo1 [ O>———221ps5_IN_D1 P6_IN_D1 |22 c193 - L clea -
53 1p5 IN_D2/GPIO2 P6_IN_D2/GPI06 |28 1uF 1uF
22 1p5 IN_D3/GPIO3 P6_IN_D3/GPIOT7 -2
S1 b5 N CLK P6_IN_CLK 25~
) = 56 31
TX ENL_D PS_IN_DV P6_IN_DV R120 R121 R122 R123
51 51 51 51
BUX 330 7 7 7 von 33 FofcP i : e
52 e vbDO PHY 0O PO_RX_M |2 ] 'BORTG RX !
206 c207 c208 c209 | 4| oFRACOUO QP -4 T _I_Z
48 b5 VDDO po_Tx p 20 < JPORTO TX Py
1 uF 1 uF 1 uF .1 uF 23 P6_VDDO PO_TX_M 11 ] E’CZREFEF@:
B B B P1RX_ P —— )iPORTL RX P!
15 '  —mmmm—m——- 1
P —— : 35 VDD18_IN PHY 1 P1_RX_MpF———<IPORT1 RX_M
FAL 18 [>— . . D i :
34 1vpp18_out P1_TX_P=———— |IPORT1 TX P}
B 12  —usssmTo o
L €203 L €204 L €205 9 P1_TX_M —==———J'PORTL TX M!
PO_AVDD
.1 uF .1 uF 1 uF 14 P1 AVDD
5 1 AVDD_PLL o _
L L L ROW_0_LED/SMI_ADD4 >~ ——— \[ED_ROW_OI
ROW 1 LED/NO_CPU |22
1oy ROW 2 LED 8%
L2vi[ > T i T T . 21 VDD_CORE_0 oL [ —— . =
161 ——<]{PORTO_ACT LED
#2-voD_coRE_1 P sesisziarg | Port O LED
199 €200 c201 202 QRT X
57 | ybb_CORE_2 COL_1_LED FG
64 —
1uF AuF AUF AUF 36 COL_2_LED p—
VDD_CORE_IN_OUT 2| fom e
coL_3 e Sj st | Port 1 LEDs
T \PORTL SPEED LED)!
| RNL4A
ETH RFSET#) [ Oo—AANN——-3RESET#  Input Weak PU |
1.5K and OD Output INT# == pI’Ob|em ?
—4 xTAL_oUT 5
I_REF |
------- vss -8 R68
I
25MHZ 18I > —— 3 Iy7al N 4.99K
GND_PAD |82
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Port #0
10/100 MagJack

Board ID

T1
IPORTQ RX P> 4 Rx+
iPORTQ RX Mi[> 2 RX-
----- A 6
EAM_ 18V [ > RX_CT 17
ALIGN -2
c101 ALIGN 8
POE
HD3
= 3lrx_ct ;
POE_RX O
8
______ POE_TX O
[PORTO TX P[> Ll ®
——————— . 2 O
PQRTO.TX Mi[ > TX- 9
POE_45 0
POE_78 ﬁJ
R40 HD_4X1_2.54MM
EORTOAEE T [ —— A
140 I—ll LLED+
Green
12 ) ep- 15
SHD
R41 s SHD 118
(PORTO SPEED LEDI[ > AVAVAY RLED+ T
Yellow est S Oon Prototype
140 14 | pLED-
I'ED Row oI [ >—— MAGJACK_POE_10_100 —

MO Board ID

Pin 22 Pin 23 Pin 24

1 X 1 1S-7670

1 1 0 TS-7680

Assumes weak PU on these 3 pins

Port #1
10/100 MagJack

2
PORTL IX PIL > 4 1 Rx+
PORTL TX ML 2 Rx-
----- 6
RaM L8V [ > T RX_CT 17
ALIGN -
c163 ALIGN 18
.1 uF
= 3lrx_ct ;
POE_RXH—
_______ , 1 POE TX F2—
IPORTL RX P[> TX+
——————— 2
BORTL RX M [ > - 0
POE 452
poE_78 120
_________ | R46
PORTL ACT LED] [ > AN
140 IA LLED+
Green
12 ) ep- 15
SHD
R47 13 sHp |16
PorRTL SPEED LED! [ >— AN\ RLED+
Yellow —
140 14 | pLED- -
ED ROW 01 [ >— MAGJACK_POE_10_100

for

Pin 16 deleted from GND

layout purposes
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Micro SD Card Socket

2
RN28-B
10K

7

c122
CN3 | |
[
.1 uF
7 4 =
[ >———DATA O VDD
>—281paTA 1
[>——L1paTA 2
) oND B
[ >——={DATA 3
3 FRM1 2
[ >——=1COMMAND 10
FRM2
—S ek FRM3 L
FRM4 12

CONN_MICRO_SD

SD Boot Jumper

ON®,

ON©,

RN28-A

10K

RN28-C

10K

Flash Memory

MT7

1| MT125

NAND Flash

veer L2
s 1 8 37
INAND_RD# [ >— RD# vee2
INAND. WR [ >——L8 wre
______ 29
INAND_ G54 [ >———{csu Do
______ p12e—
INAND “ALE [ >——2 ALE o231
INAND_GLE [ >—28{cie 3|32
D4L
7 DSL
RDY 3
4 Do —
A0 | cooy D7 |24
RN21-D
10K —5roV2
5 19 oND -2
Wp# 36
GND|F2E—

FLASH_NAND_16GBIT_TSOP48 -

Daughter Card
Interface

HD1

VG SPT_MIS0! [ >———2

MT8 MT9

1 MT125 1 MT125

5V

i P
U9
Cl12

1 UE .1 uF

WNAND_D[0:7]!
\ AND_DIO:/

5V 15
use+ HE3-— ] USE OTE P!
use-F—— ] 1088 oTG Wi
H—— < '5¢ bio s
> RN27-B -
! ANN—L—— 1551076
10K
GNDP2
R113
3 L 20.5K
GND _
L JBEDI0 T e

HD_2X8_DC_2.54MM_TH
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RTC and Temp. Sensor

GND guard band

RN29-A

EAL 187 [D>———AANE——

10K

EEPROM 1 Kbyte

SCL

SDA

FREQ_OUT

—Sinc
—9Ine
40 Ine
A5 Ine

-

vee 22

BAT[——

GND |—

1SL12020_DFN20

Uil

12_DAT

12_CLK

2 GND %
E

RTC and Host USB

D20

vCcC

For Calibration Values

Warning

There is a 12C address conflict

between the RTC RAM and the EEPROM
EEPROM must use separate 12C bus

R25

30

R63
649

[ F—AN—

oy
[N

External Host USB Port

SMT RA LEDs

T3l

BGX50A_SOT143 l

CONN_USB_A_RA_VERT_SINGLE
220 ohm _

CNL
PF1 :
PTC_1100MA_1812 FB17 Single
> /\/ A~ Vertical
220 ohm USB
1lsy FRAMEL |2
21p. FrRAME2 8
3 p+ FRAME3 -2
41 GND FRAME4 2
FB14
TVS3 4

2 LED3

2 LED2
)
1 Green 1\‘\‘
Yellow
R42 R45
140 140

{RED_LED#

2 LED4

WY

Red

}4'___

R43
140

Technologic Systems
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RS-232 Ports and Daughter Card Headers

3.3V <-- 5V

Level shifter

uz27

———==Q|OE

DIR 20 e
10— Ve —CJAUXEEY

RS-232 Transcelver

RS-232/CAN

UARTO R0 [ >———21A1 18

UERIRG o——Hre s
EXODEEI0O>—as e JEXWBE D
BXSZ4B530 [ —51a  palI5 iRRDS 485 B

BXD CANOI[ >——=2ns s[4

BECAG > —Tas  Bol 2 BN

iDC RXD 3VI [ >——=La7 87 H12— < JiRXD DC 5VI

IDIG_IN_3V] 9 1ns B8 — ] DIG_IN_5V)
onD RS

74LVC245_TSSOP20

10

U4
1
———— C1+
16 r——=x
Vee < 1SW_5V
L c126 |
.1 uF
1 i L €120 A
Sic1 T 1
, T 1UF AUF ICANL_HI[ >———————"DSR/RI  (CAN_H)
— 23 o ) 2 N
CAN1 L[ >————=DCD (CAN_L)
) 3
C159 V+ — DTR (CAN_GND)
A UF 4 1 GND
5], 5 1 RXD
6
_______ XD
UARTO TXOI > Lo {14 } SHLD
TS SHLD
iUARTL TXDI[ > 10 {@c L 8 |prs
12 0@ 13 RJ45_RA_SHIELD_PJO31_EIA561_CAN
9 &2 8 p—
6l,.
15
GND
116

-1 uF SP202_SOIC16

STC RS-485 Driver

. RN29-D
NV T ] SWEG
10K 6
L c162
10K <] i485_pius!
U29 1 uF RN29-C
4 8 — R22
TXD vce - 3 oz
1
RXD i |8
3
TXEN x-loZ
[BS-485_TXENS| [ >———20{RXEN# GND [ 7 O
@)
SP485EEN_SOIC8 — 10K
- RN29-B
2
R23
— 60.4
L I EE IR

Dig

. Input

RN24-A
10K
8
s RN24-C 3 > RN24-B - |
DIG.IN_5Vi (> VAVAVA AVAVAY <] DIV
10K 10K
D8 3

ﬁ_D'__Dl_Z—G ST

- DIODE_BAV99-2_SOT23

RN24-D
10K

Do not use
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Mod Bus RS-485 and CAN Ports

Modbus
Power Switch

Q12 ‘
9 Q1o ‘
R67
AVAVAY = |2
4.99K Q9 4
|
1
3| Dbro
3
R104 3
RN13-C 30V 4
1.5K 2 100K
° 1| 2|
F————— 7
AU 3 ‘
RN13-A \__\ TVS9
AN D12 /\
1.5K sov
R18 |
RN13-B
A WA
1.5K 60.4 —
————————— 3
\MODBUS FAULT]
4
RN13-D
1.5K
5
I
rP=——n
<] 18W_5V
R24 R14
u26 —L cie6 NN\ AN
— -1 uF 60.4 60.4
8l enw vee T
TXD CANH < JiCANI_H!
RXD CANL | < JICANI TS
5 | VREF GND
3 4 |
1 2
TJAL1040_SOIC8 RN11-C RN11-D TVS16
— 1.5K 1.5K
6 5 24V

C124

=

3 NUP2105L_SOT23

RS-485 Driver

RN28-D

AN " Y,
O us
c167
R62
u2s .1 uF 649
------- . 4 8 -
WART2 TXD![ > TXD vCe ,
FB26
-------- Lirxp 6 ~
RXD2_485 5VI[ >—H X+
3 600 ohm
TXEN wloZ » 36
RN11-B RIS
AN 20 RXEN#  GND |2 60.4 1 onp
1.5K )
R61 GND
AN1LA SPASSEEN_SOIC8 ~ — 649 R
LAAA- MODE
1.5K R16 4 1 pATA+
60.4 5 > RS-485
______ p— DATA-
IDISABLE TXEN2# [ >——- - FB27 6
1 12v-24v sHple
Y 7
600 ohm 12v-24v sHLD 22
8 1eND

CAN_O Trancelver

FB19

220 ohm

FB18
Y

220 ohm

pr-Sudaniiagl |
< J1swW_5v,
R19 R20
u2s —L ciea N\ AVAVAY, O O
— -1 uF 60.4 60.4
EN CAN# [ >———3{enw vee 2
KX CANOI [ >————L11xD CANH -
RXD_CANG 5vi [ >————RxD CANL|-S | |
5 2
VREF GND ) L
1 2
TIAL040_SOIC8 RN16-B RN16-A V1S
— 47K 47K
7 8

TJA1040 allows low

power 15 uA mode

24V

NUP2105L_SOT23

RJ45_RA_SHIELD_PJ031 -

ANA_CAN_L!

Do Not Use

1 —T
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WIiFi Radio DAC DIO 0

All 1/0 must be 1.8V levels 14V Supply 0 W

2
D5 == RN9-B
VIN > 1.5K
o ——— —=l
N— SW_5V]
T — 1 sW_t
Sili 2 1 7
- ilicon S ,
VBAT must power up first c220 RN20B < RN20-A 1510 0TI
AUF 10K 10K D13
7 8 40V
K5 — 2
- 08 . R99 _
. v NV <] ipio_Q!
1 0.10 oh
NC et _Funce vBAT L c77 b i
42 L6 .1 uF
NC —22BT_Func4 Q21
COIL_2.7NH_0402 3 - Tvs6 / Max. | nput = 30V
NC —2eT_rFuncs T T T~ T ol S e e e Oy /) )
———— 5 VIO —=— IRAM_1.8V! 3 EN LS OUT 01 G\ I
L L N LS OUT 0
BLEN[ > BT_EN - D52 — 114 s 30v
c219
.1 uF
BT TXE [ 328 Hel_Tx 15V
iy wl - ZENER_15V_SOT23
(BT RXD! [ >———=—{HCI_RX 1 2| — p—
BL ot [ O——2Hel_cTs — —_ | - Z
S 35 1 m
IBT RTS| [ >——=2-HHCI_RTS I S k 500 A
=== spio_po 8] &b B! = INKS
sp10_p1 -2 — ] 15p7 B!
NC —3-{wL_uarT pBG 14 5T
spDIo0_D2 ———-<_]
. |
NC —{wL_Rs232_Rx 1.8V Levels
NC —2{wL Rrs232 7x sp10_D3 -2~ ] 5D2 D3!
WL [O——4 wi_en sDI0_cMp H——] 1552 GMp!
spio_cik FE—— 562 TIK]
_____ _ D2_CLK|
WIFIIRQ [ DO——— WLAN_IRQ —
MWIFI_32KAZ_Lav; [ >——22{siow_cLk ANT 2
NC
VDD_LDO_CLASS_1P5 23~ NC D I O : 2
6 1em_EN —_—
NC -2Z{rm_aub_LouT AUD_INC
NC =X aup_rout AUD_oUTFE NC BUX 3.3V!
F==——-— 1 ——m
9 AuD_clk 2L NC |—< IAUX_3.3V. ]
NC ——FM_I2S_FSYNC a3 1
AUD_FSYNC—— NC 3
NC 26w 1ro RN10-C T’R—A
1.5K :
NC 21 FM_SDA 12 8
9o GND1 6
NC == Fm_scL 20 e | IO 2 IN!
GND2 DIO_1 IN.
NC -2 12s_cLk a4 . bDie
GND3 D1
24 {eyM_125 DI 40v
45 40V
- GND4
NC —=—F™m_I2s_DO 26 R95
26 GND5 . .
FM_AUD_RIN 47 e T ; VV\N——J Do 2
07 GND6 . : ANNN— ] bio_ii 0.10 ohms
FM_AUD_LIN o7 |22 0.10 ohms b
NC -284rurFout oND8 |22 2\ Q0 1\ Tvs8 M I t =30V
F\© Tvs7 M I = 30V / ax. Input =
51 / aX . n put _ JIyv e e ————— G Id— /
2 EMRFIN orbe NS SRTT N / IEN LS OUT 2 — H AS
GND10 |22 LS QUL D— H AS v
< 30V S
4 GND11 22
- GND12 24
GND13 22 — — - -
o * * Sinks 500 mA

WIFI_MODULE_LSR
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i CE4O F PGA Bank 0 = 1.8V levels

FPGA required for: All other Banks = 3.3V

- Auto-485 for two UARTSs

- PWMs for DACs

o . ] P D14 i | €3
——10_B1 All C3 o mmm =
- providing serial port MUXing E2 12C ANl _>— - 10_so A BT EN ——— K 10_83 23— ] REOKAZL B}
2120 Ak [ >—24 10 81 A10 Fe=—=a WU D vee B3 D3 _ | BaRAZ B 1
- = 10_BoFAY I WLDEN £3 10_B3 — ] 1250KAZ_pHI}
e M9 . vce_B3 oo
- BlueTooth Level Shifti ng | RNIOA e 10_B2 10_BoFAM4— BT RIS I 10 B3« ] IERGA 25
IUART2 TXDI D—W 10_B1/GB 10 BolAL )BT CTE! - 10_B3 FEL—— | ¥FPGA 271
- Additional 1/0 s 1.8V 5
10_B2 6 N vce_B2
______ 10_Bo/GB A8 — 1T RYD!
] UART2 BxD! [ Al2 116 Bo A3 iy Bank O M5 vee B2 10_B3FBL—\pGA 28
- Daughter Card Functions plninipmyinh , N1 to_so A2 — ] ST 1) - Lheh. 28
UARTE XD [ > 10_B1 o sol48 SIEZT3 - 10_B3/6B - — " ]PGA 24
I F14 B0 A5 Z5NHZ 3 BY o IEPGA 29
UART4 TXDI[ > 10_B1 A7 —mmrrseT e | vee g1 10_B3F2L— < ]'%pGA 301
10_B0/GB F~——<__]'FPGA_SPARE_0; 14 | {ERGA _301
vce_B1 L1 i
s = 10_83-H——— ) EGA 3T
, RMIaC 10_82
WARTE R0 [ O—ANN——2 10 81
______________ A A8
L8 401083 10_80 A2 —<!FPGA SPARE 1! Ram 1.8 veeeo 61 oar 35
12 4 e F6 {\cc o 10_B3/GB [=>——-<__] ERGA 321
RN14-D —=2110_B1 10_B0 —==——<__]'FPGA_SPARE 2! 105 - N1 ERr
ARTZ FXl [ O—ANN— 0 5ol DLl = —_— c195 10_s3[ ML E¥GA 33
_| M [
1.5K . oo 1083 ERGA 34
——10_80 1080 L fspi_vee PL =27z
e V I N GOLGSJjJ ALARSSY D12 - 10_B3 —]¥%PGA 351
IDC RxD 3vI[ > —10_B1 —
IRXD3_485 3Vi [ >—L14 {10 B1 6 I )
10_BO|— AUX_ 3.3V >
U4 e P9 - e NN I v S y———
IRXD2_485 3vi[ >—— 10_B2 10 BoLC10 10_B3ML _ IFRGA 36
EBAMLIEV [ Llvin vout |2 — 112V R 10 o2 10_82 |-FP2——JRGA 371
1.5-6.0V 1.20V | DIO 0 IN! D—i 10 B2 - D7 3 P8 [ =
10_0 IN! _ c12 10_B2/6B F-2—— ] 'RS485_TXENS
. 2% FT o s 10_Bo [-&12
1 B3 ey T F14 e -
DI0_2 NN >——10_B2 L1
3
0UF LT
BN 2 DG IN 3V [ >—-E12110 81
1.0V =H GNDFE—— | T Al lvpp_ovs
— ool DIODE_BAV99-2_SOT23 — 10_p3 |3 ) A PG
REG_NCP585D_1.2V_SOT23 - - o4 o10 1.8V | cioe 10_B2 - — <] T5AC PWH 1]
=110 B3 10_BO == 1uF M3 -,
10823 — <) DAC Pwi 2
Kl {0 B1 10_Bo <& Bank O " v :____‘_________
” - 10_B2 ————<__] \DAC_PWM_3i
Ell f10 B1 10_Bo <&
Lo B2 10_Bo[BS -

10_81 P2 ) AT AD!
H12 P ———— =

_____ - 10_B1 ] ENPU ADL!

12MHz iepeA ki [ >—44o@ | YT T T

______ HAl O s 10_go &Lt 12v[ > F8 lvce_core to_p1 -2 (ENPU AD2
M7 ] |o:32 10_80 = G6 f\icc core 10_81 2 — ] ENPUADS
2> ' : : ' B PP 103t H9 lvee core
| e
192 c1o1 €190 cigo  _l ci88 _ 7 10_B2/68 |- ——— ] N (S OUT 01
T AuF T AUF T 1uF T AuF . 1uF 50MHz IENET_CLKI D——% 10_B1 IO,Bl;—llll RL Ve coRe 10_B3|-S3 CVRCORT
L8110 B2 10_p1 (-2 -
e sl NC A2 fypp FasT 10_B3FE—— <IN [ 00T S
i ] ] ] —=110_B3 10_B1|—= 0 B2l L4
— GL2 |5 By 10 B384 | M8 1pLL vee o -
L 10_B2 F2—— ] EN RELAY 1)
—_— c67 I cn | H3 I .
UARTZ TXRI[ > PLL fspi s Tflo . T— L uF 10_8B3 ” — < JENREIAY. 2
A3 BEE ML {p1 so il PP
LAY IFPG ]
iUART2 RXDI[ > P12 1sp1_cLk L7 | bt onp.o 1081 < e ae!
ERGA_SELCHAL > P13 {spi_ss# Config
BUX 33V > ' : : : PLL_vCC 18— i1V
i i J} i i ERGA_RONE![ > W10 )¢ pone v21
T f:llﬁ'?: Fllﬁé Fllﬁl?; Fllﬁﬁ Fllﬁjé f:llgg 'FPGA_RESET#[_> o C,RESETi LATTICE_ICE40_8KLUT_CS132
- T 1777 .
' ' ' ' RN27-D M4 e
1 ;?ON;??-C ;10’( pLL_GND_1 |22
- . 5 N GND GND GND GND GND GND GND GND GND GND GND  GND  GND -
J14 ro| R F7 o7 o8] oo we| w7| m8] s 13 P6 —
;RNZFA _
10K
: l Ll | ]
BRI — All pins have prog. PU resistor
Schmitt Trig. on all Inputs
If SPI_CS# is high at POR If SPI_CS# is low at POR 10 MHz min clock for PLL
FPGA configures from NVCM FPGA waits for external SPI No Internal clock
PLL 1 can not be Used unless it is blank, then it configuration.
— tries to load from SPI Flash Also used to write to NVCM "
Technologic Systems Date April 21, 2014

Title: TS-7680 FPGA

Rev: Pl Designer Sheet 15 of 18




10-bit DACs

Gain = 3.3

R107
100K
R75
AVAVAY
i 41.2K
R27
= c82 ANNN——Jidav
—— .
; A uF Jf C33
150 Hz low pass filter = .
.o n
2 4
e RN26-A RN26-B >4_A>1_L
DACPWN i [ L AAAN2— A2 e
10K i 10K 13 R32 R92
c214 1 cas 1 NN A NN—IDACD!
.1 uF .1 uF - 30 0.10 ohms

Gain = 3.3

0-10V Out

R74 R105
41.2K 100K
C34

150 Hz low pass filter Ts.s nF

6 > R31 RO1
RN26-C RN26-D ANN— 'DAC T
IBAC PWM_ 11 3 6 5 4 ] 5 ) VWV acl
DAC_PWM_1 > /\/\/\, \/\/\/\ + 30 0.10 ohms
10K 10K
c212 c213
.1 uF 1uF

Gain = 3.3

0-10V

Out

R76 R106

NV NV

L 41.2K l 100K

- C35 DAC2
150 Hz low pass filter 3.3
RN25-B RN25-A at 8 T Y IDAC 21
BEBIT S — 2 AL AL s M [
10K 10K
J» €210 c211

0-10V Out

K2
s G
E 2
|
L1 513

ARG [ — 4

T
4
RN9-D
1.5K
5
1

———————— 4

6 3
1o 1o
G| H—} Q4-A G H—} Q4-B
2 |_ 5 |_
N S S
1 4
L 1
—H—isw sy,

D4

-

R

|7

RELAY_SPDT_5V_5A_TH

_________

1
B W
2

DIODE_BAT54-CC_SOT23

Q6-A

N

[EN_RELAY 2

Gain = 3.3

Lo
3
RN9-C
1.5K
%3
1

(TFT

‘\}

R108

i NV
l 100K
C36

Q6-B

TF]

1=

DAC3

R77

AYAYAY

L 41.2K

150 Hz low pass filter
13
RN25-D RN25-C
DACPWM 31 [ — A ANAN—— E AN - 12
10K i 10K
C218 c217
.1 uF 1 uF

3.3 nF
- R29
vap>14 ] A

30

0-10V Out
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Analog In Channels

2
RN22-A 1
'ENPUCADY [ AVAYAY, Qi
10K
3
]
4
RN15-D
1.5K
5
R134
A VAV A D14
475K oV
R80 R&
(O— i NV ANNN—] AN DIN O
41.2K T 0.10 ohms
L c221
RS0 -10V In
R38
AUF % 7.87K § 240 0-10 pUt
— L l o
- - 025

ENCL o[ >—
s 1| 2
TVS14
1
- 24V
3| NUP2105L_SOT23
|—<j AU 33V
2
RN22-B
------ > 2 71 Q15
IEN PU AD2I [ > AVAVAY,
10K
3
]
3
RN15-C
1.5K
R135 6
i12vi O ANN——
475K D16
40V
L R79 R4
B0C2 [ O—— " VV\ ANN—CJ BEDIN 2
41.2K T 0.10 ohms
L c222
R57
R35 0-10V Input
AUF $ 7.87K § 240 P
— L
- p— D
- 024
N G
ENCLO[D>—
S

By adjusting resistor values
All A/D Inputs can be converted

to Bipolar, but must remove FETs

Bipolar Analog Inputs

-5V to +5V Input Range

R59
Re0 — AANN— <JiZE
——\VVN— ] L2 7.87K
7.87K
R85 en R84
AN < R AT 80G5I [ NV

R33 and R34 not populated

2
, RN22C
ENCEUADL [ AVAVAY Q13
10K
3
]
2
RN15-B
1.5K
7
R136
12V [ O>— "\ \N—7 D15
475K
40V
R73 R96
BochL [ T T AVAVAY, ANN—J AN DIN
. . onms
41.2K [ 0.10 oh
J» c216
Ro6 0-10V I
R37 - nput
AUF % 7.87K é 240 P
—
- p— D
- Q26 |
—_— G 1| 2
ELCL oI [ D— TVS13
S
1
3] NUP2105L_SOT23
|—<j AUX 33!
2
, RN22D
IEN PU AD3I [ > AVAVAY, QL7
10K
3
]
1
RN15-A
1.5K
R137 8
1.2y [ O>—ANN—
475K b17
40V
L R83 RO3
iADC3] [ — i AVAVAY, T ANN—C] B DIN_ 3
41.2K 0.10 ohms
l c113
I Ro8 0-10V 1|
R36 - nput
.1 uF 7.87K § 240 p
— L o
- - 023
= G
ENCLO[ D>—
S
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24 Screw Term. Positions

Top Row

Right

O00O0O0OOOOO0OO

Left

-————JiDig_2
i T
—————<JDig
] A

o
v
>

1

DC STC Header

HD_20X2_2.54MM

Y5 plus!>——2 < bacE
1485 MINGS! [ >——H 2 DA i
A5 cAN_ i [ o——2 H—— ] IbAC D
______ 8 7 _————
BNa CAN L1 [ D—— <] DAc.0i
R BiRH [—— — D
R130
AR DIN. 21 >———12 L bio? —N\VN\—C RELAY NG,
______ 14 13 _ Zero
IANDIN L[ >— — IDIO 1!
————— = 16 15 o=
IAN DIN OI[ >— —__]DIo_ot R131
P "
______ 18 17 ——ANN——<C ] RELAY 1 _NC
IXD_C _N_] > Zero
IRXD CANG_ 5V [ >———2] =
R132
BUX 33v [ >——22 21 A/N/\——<] RELAY_1_COMi
Zero
50KAZ pHI} [ >——2 =
——————— \] 26 25 [
BB0KHZ PHO; [ >——=21 —] ERGA_25
ErcA 28 [ >——2 H2l— ) ERGA 2
EPGA 301 [ >——3 e S W
Epca 3z [ H—-2 F— ) ERca 3
FRGA_ 341 [ >—— 38 () ¥PGA_ES
————— - 36 35 ==
(EPGA_36, S —< ] ERGA_351
sw_sv [ o——2 2T () IRGALET
iR 2 -
HD4

Bottom Row

Right

Left

O00O0O0OOOO0OOO

124 iDAC T
22 CIDAC S
22 CBACT
2 CPAC G
0 — < IBiE N,

0
"
@
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