FLUX PCB_7100-Z XOPP1

98-0002-6 L., 99-0199-7 Standard Options

PCB_98 NO_WASH

Option 1 TS-7100-Z-SMN11l NXP i.MX6UL 696MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, Cell Socket (-40 to 85C)
Option 2 TS-7100-Z-SMW12I NXP i.MX6UL 696MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, Cell Socket, WiFi u.FL (-40 to 85C)
Option 3 TS-7100-Z-SXW22I NXP i.MX6UL 696MHz ARM A7, 1GB DDR3 RAM and 16GB eMMC, Cell Socket, WiFi u.FL, Accel/Mag (-40 to 85C)

Optional Components/Features Summary

All Parts are Industrial Temp

WiFi/Bluetooth Option

w/ u.FL Antenna
Chip available on request

Included only on xxW12x, xxW22x Standard Options

ADD: K8 (u.FL antenna connector), U55
(alternate: Chip antenna)

Accel/Mag Option:

Included only on xxx22x Standard Option Cel I/Xbee Optlon TS—S I LO Optl on

ADD: U48, U49 Included on ALL Standard Options Included on ALL Standard Options

ADD: CN20, CN16A, U31 ADD: C98, C99

1 GByte RAM Option

Included only on xxx22x Standard Option

REPLACE: U23 with 8Gbit Die

16 GByte eMMC Option

Included only on xxx22x Standard Option

REPLACE: U21 with 16Gbit Die
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System Level Block Diagram

input Power C X5 Standard product TS-7100-Z Rev A ——
— . LCD
DC Cg?rgir:g Super Cap Regulator USB r Y\ ( ) épbsh
8V- 48V (20 sec.) Device DDR3 RAM eMMC Screen)
: (Console) 512MByte 4GByte FRAM 48V
1GByte :| | 16GByte — RS Wire Clamp
- Y, - Y, ( Terminals
Diagnostic . . 2x16
SiLabs uC: 30V .
LEDs System Monitor/ Low Side (32 Positions,
ARA Debug Support /0 3.5mm)
[ 1x 48V Digital 1/0
Battery RTC r 'J ) FPGA 30V L x1 )
Holder Console DDR3 SDIO Diqital |
12C Igital In (3x 30V Digital /0 )
pTTTTT T e . Parallel L X3
. Accelerometer ! ( )
SRR ! L F;Séf/f | (3x 30V Digital In
. . Magnetometer . S g N ) L
P ] e ' USAPRVT NXP i.MX6UL UART - <
Cy Speed: 696MHz F;Sé\z/?;f VS
e \ . Temp: -40 to 85C N )
E W| F| E UART UART ( ) TVS
 802.11 b/g/n : RS-232
.-~ iBluetooth 4.0 _XCVR
e " Radio ! LCD DIO — TVS
e e ‘ USB2.0 Ethernet Ethernet ADC CAN 1 §
¢ NimbeLink/Digi 12U
Cellular Modem q_'°
¢
' & Mesh Network m T 045 TVS
0 Socket 0 CAN
e*ses=s-" XCVR (4x 0-12V ADC/DIO)
| u or 4-20mA
-- === Ethernet Ethernet . x4 )
e PHY PHY s
' ! Analog \ s 2
' ! 10/100M 10/100M - Ground
” ! Touch Conditioning
\_ 7 J
' 2.8°LCD Ly Controller] \ % .
'’ :
e Tl fm RJ45 RJ45
e e e e eaaan FPGA 10/100M 10/100M »
Ethernet Ethernet g; "'echno,ogic
A 06118120 YSEEMS
Number of Term. Pos. = | x9 | Connector = ———J Optional Feature="..............
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UART2 and 5 = RS-232
UART3 = BlueTooth

UART4 = NimbeLink socket
UART7 = FPGA (not used)

Changes P1--> P2

Strap CPU 10 to indicate Rev. P2? No
Do we need Gyro chip added? No
LCD back-light defaults ON -- OK ? Yes

SuperCap charge circuit updated (and inverter added)
Remove Push sw. (to make room for modem)

Add more FPGA pins to CN1 (for modem)

Changes P2--> Rev.A

Does Modem socket pin 14 need lower resistor ?
Change RN30 B and C to be like 7820 A ?

Q13 pin 5 needs PD

UART2 and 5 going to wrong pos. on STC
Swap CN32 pins 3 and 7

Change R139 to 6K

Add UART4 TXD and RXD to CN1 (for modem)

Add trace from FPGA (M13) to uC (pin 31) for WD Feed

: . On FPGA, EN_CL_4 changed to ball "M14"
U40 (Touch screen controller) needs pin 9 tied to 3.3V

U12 plus/minus swapped (incorrect on P1) Add Rev.A ID mechanism (GND FPGA ball G12)

Change net names per Kris (for better documentation)

10 board needs cut out in corner (bd outline wrong on P1)
DIO 1 thru DIO_18 renamed

Added more CPU Bd and 10 Bd Res. straps
P1 had Fiducials too close to board edge
Transitioned 24MHz XTAL & L8 to new TSPN (Eliza)

Control ramp of eMMC_3.3V

Add Gyro and Magnetometer
Change RAM chip to 37-0007-0 (1.35V/1.5V)
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CPU Board

UL UART and Control

U6-A

BOOT_MODEO

BOOT_MODE1

ONOFF

POR_B

CCM_PMIC_STBY_REQ

SNVS_PMIC_ON_REQ

CCM_CLK1_N

CCM_CLK1_P

TEST_MODE

GPANAIO

RTC_XTALO

RTC_XTALI

XTALO

XTALI

UART1_RX_DATA

UART1_TX_DATA

UART1_CTS_B

UART1_RTS_B/SD1_CD

IN  UART2_RX_DATA

OUT UART2_TX_DATA

UART2_CTS_B/CAN2_TX

UART2_RTS_B/CAN2_RX

IN UART3_RX_DATA/UART2_RTS#

O U T UART3_TX_DATA/UART2_CTS#

OUT UART3_CTS_B/CAN1_TX

IN

IN
ouT

UART3_RTS_B/CAN1_RX

UART4_RX_DATA/12C1_SDA

UART4_TX_DATA/I2C1_SCL

UART5_RX_DATA/12C2_SDA

UART5_TX_DATA/I2C2_SCL

JTAG_TCK/SAI2_RXD

JTAG_TDI/SAI2_BCLK

N7 ITRTE 1
—=———<_JlUART2 TXD;

LHIS I R
HHLY BT TG

H16 T IDARTZ RXD_ V)

JTAG_TDO/SAI2_SYNC|——

JTAG_TMS/SAI2_MCLK

JTAG_TRST_B/SAI2_TXD ==

JTAG_MOD/SPDIF_TX

{5057 0L 6 > — 110
u10
— NC R8 |
RN28-D
4 AANA P8
10K
|mm e - U9
\PMIC STBY REQI[ >
(CPU_RESET#[ >
IPMIC_ON_REGIL >——-
3
] D
P16
G H—:Z:S 013-B =
_____ - 5
I6UL RESER [ >— 15 LT
4
1 N7
RN16-A
3.3K p— —
- - R13
g NC 2]
p— NC 4
RN28-A
10K
T17
R245
Y1 1.0M
il || [LLLs T16
|1
2 4
2INC NC
— ‘f§° . R248 cs1
- p 2.2 Meg 15 pF

ST Micro RTC

P ———— l 5
U2C 1 DA >———>1sDA

6

u22
SCL
VCC
—OuT
BAT
XIN

Ii XOouT GND

¥2
il Mda
1| I
12 pF
_2| |13

XTAL_32KHZ_SMT

C139

M41T00S_RTC_SOIC8

MX6UL_IND_BGA289

8 B3y
3 [
IV BT
1 Ci125
_ 10 uF

10K
RN28-C

10K
RN28-B

and 5 = RS-232
BlueTooth

USB Ports

U6-1
R191 12
"——— bl
SW_5V] USB_OTG1_VBUS
4.7ohm To MUX
USB_OTGL DN 5B GG M
us_ote1 ppFAS (]GSR GTE P CN99 US oot
USB_OTG1_CHD_B |F28
Y12 | ysB_OTG2 VBUS
USB_OTG2_DN -3 JiUSE HOST M To 10 Bd
L cos3 uss_oTc2_pp Y8« 1UsB HOST B )
_ 2.2uF
— MXBUL_IND_BGA289
U6-E
K13
GPI01_I000/USB_OTG1_ID/12C2_SCL
GPIO1_IO01/USB_OTG1_OC/12C2_SDA |E22
— 4 e
GPI01_1002/12C1_SCL f————<__12C_1_CIKI
L17 P==——— a
GPIO1_I003/12C1_SDA —=——<_ ] [12C_1_DAT
GPIO1_1004/0TGL_PWR [-416
GPIO1_1005/5D1_VSEL 437
A/D -
GPI01_IO06/ENET_MDIO - — ] IETH_MBIQI A/D
GPI01_1007/ENET_MDC H=8 1 ETH_moc)
GPI01_1oog/Pw FNLT
GPIO1_lo0g/PWi2 |12
I
SNVS_TAMPERO FR29 | TFOWER_FAIL 3V}
SNvS_TAMPERL [-RE— ] [FRGA_JRQ!
SNVS_TAMPER2 22— JIGYRO_INTI
SNVS_TAMPER3 229 ]1GPIO DVES)
SNVS_TAMPER4 22— ¢ | EN, RELALT!
SNVS_TAMPERS N8« JiEN RELAY 2
SNVS_TAMPER6 |-
SNVS_TAMPER7 [FN22 ) EPGA 2}
SNVS_TAMPERS -2 — < ]iFpeA 3!
SNVS_TAMPERS -RE— < TiFpea 2!

NimbeLink socket
FPGA
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CPU Board
oUL RAM Interface DDR3 RAM

) ALADOT . u23
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DRAM_DATAQD —=———| A2 iRaM Al f— RZ2 1)< 1 G B VDD5 p—
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RAM A7} N——H4 1 5ram ADDRO? IRAM_DQS0 ) RAM_QDT >—J9 i TWIN_ODT1 Twin VDDQ3 co
RAM 2081 34 | pbpAM_ADDROS DRAM_SDQs0_p |28 c23 RAM_CKEL [ >———"— TWIN_SDCKE1 Di vVDDQ4
RAM A09] L2 1 5raAM_ADDROY DRAM_SDQSO_N |-EZ DNP RAM_CST#A [ LL I TWIN_CS1# e VDDQ5 :; —
FLRZ_-‘-A-Q] NE— LY DRAM_ADDR10 T7 IRAMDOS0 ™! VDDQ6
_ A tvirt=tvs 2 IRAM_DQSQ M,
BAM_ATIT N K3 1AM ADDRI11 PRANDQID EALRa RAM.BAO] —>—M2pag VbbQ7 23
FALAT [ 1| paw_aooraz RALEE (D8 1BAL VbDQ8 F oAl
BAM A131 18 I ppam ADDR13 RAM, BAZ} D¢ BA2 (
RAM AL h— L DRAM_ADDR14 DRAM_DATA08 22— BAVLD 08! S e
rP————y s mm == I 1
RAM_AL5] N K5 fppam ADDRIS DRAM_DATA09 -2 RAM.D 09! oo e 13 DQO £7 :Rf_’\i_l_jfo_g
DRAM_DATAIOFUS — | BAM D 101 ff’f-ffs_#: [ K3 (RAS# DQ1 —FZ lf%éM:JE,_Oé’_J
------ ‘ i
A BAG, [ >————1{ DRAM_SDBAO DRAM_DATAL1 R4 1 BAM.DIT! LEA_M___C_A__S%' l:>—|_3 \(/:\’/A\ES;: DQ2 FS— .._R _A ’\j__Q:O_ZI
----- - = |
I9ARL AL [ DRAM_SDBAL DRAM_DATA12{-E2— 4 RAM D 121 RAMLWEE DQ3 H3 I%%M:Q__(_)&_
R K2 P3 RAM._D 13! DQA—— IRAM D O
IRAM BA2 [ >—————=1{ DRAM_SDBA2 DRAM_DATA13 - s ARG é; oKk D05 H8 e —
A T ] AR DOS1TR BAM CLK Ml [ ———" CK# G2 BANL D08
DRAM_DATA15Rt— 4 RAM D 151 K9 DQ6 T [
------ |
\FA G55 [>—N2{ praw_cso0_p . BAL S CKE DQ7 = **=*
IRAM_Cs1#A [ >—HS {pram_cs1 8 o A GsoA >——L2 s DO8 D7 ) EaLDIg
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v B! - CHeamopomu e ERe o S DT
IRAM_WE# [ >——={DRAM_SDWE_B D3 DQ12 A7 IRAM_D_12!
RAM. DQMT} [ O——="UDM A2 ) mress :
______ . E7 DQ13Re— ] ®aLDRid
BAM. TP [ >—LL{ DrRAM_SDCLKO_P DRAM_ODTO F¥—— ] AV G370 IBAM.DOMOI[_ [LDM DQ14 B8  { RavDia
IRAM_CLK M [ >———F2{ prAM_SDCLKO_N DRAM_ODT1 HEA——— ] RAM_ QT DO15 A3 ) zarns
------- : c7
1RAM DOs1 P, [ >——=—UDQS
I mmomm s GA | pEme e 1 B7
BAM.BESETH D—Ez DRANLRESET DRAM_sDCKEO FM3 ] RANL CKEQ! BAL 129, B VSSQO B1
DRAN._ZQPAD DRAM_SDCKEL|F¥—— < JRAM CKEX | e - F3 B9
et BRSSO BAM_DQsQ Pi [ >———=—1DQS VSSQ1
240 B 050 i O3 DQS# vssQz 2L
o MX6UL_IND_BGA289 VS§SQ3 —
------ H1 E2
RAV URER [ VREF_DQ VsSQa =2
M8 VSSQ5
— . J» 01175F> i C116’7: VREF_CA VSSQ6 F9
N R = 7] 8l issar| S
RAM CLK B[ >—— Lo VSSQs8
R41 — — — ' TWIN_ZQ1 L
—\/\/\——< ] BAM_CKEQ! - -
tox Sw A NRIRe B2 H
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CPU Board eMMC 4GB - 64GB

R172 2 5 3
B3> AVAVAY,
1 ohm 12l
1 o
, RN33B 3 4
IEN_EMMC_3.3veA [ > AVAVAY, RN33-C RN33-D u21
10K e
o 10K 10K < EMRC_ 33
1 | oo 6 5 s vee HE8
- RESET# F5 C173 C185 C89
pmm = . RN33-A 2:2uF vee 1UF 1UF 2.2UF
D5 fww®  EIM Bus 10K TENMNC, T S M5 1 coMMAND vee =0
NAND_WP_B/QSPIA_CLK EMMC_CMD1 vee Lxe
8 — L - ——
A3 ——— - EWNMC_ 00} [ > A3 patA 0 — - -
NAND_READY_B/QSPIA_DO F=>——— | \WIFI Cs#! - . . .
— EMMC DL [ > A4 { DATA_1
NAND_CEO_B/QSPIA_D1 {-<2——— ] IWIFI SPI_CLKI .o AS
WI F I IEMMC_D2, DATA_2 o
B5 e o veeQ
——< "] =
NAND_CE1_B/QSPIA_D2 Wil MOSI; TR B2 | para 3 veoo 4 c1ar cus
I/—/-\l | N4 1uF 1uF
NAND_CLE/QSPIA_D3 A4—(:llyv_lF_l_r\/l 110} 6 5 vceQ os
| | I B3 lpaTa 4 veeQ
______ A2 | PS5
NAND_DQS/QSPIA_sso# FE&— < IEiw WarT#! veee — —
B4 1paTA 5
c3
R225 D3 | Cl1
—A\N\———C ] WTAG_EFGA TDOI E3 | o
475 3 VDD_INT
D8 3 ciss co4
.1 uF 2.2uF
NAND_RE_B/SD2_CLK B5 1paTA 6 N1
Us-H 5 | | N6
NAND_WE_B/SD2_CMD 20 b4
B8 IpaTA 7 GND A - —
SD1_DATAO 22— iEmnc_ ool B onp FEL
_____ _A8 | G5
sp1_pATAL FB2— < JiEmme_pil GND H10
B1 [P . M6 GND
SD1_DATA2 —=—_]{EMMC_D2} EMMC_CLKI[ >————CLK GND K8
NAND_DATAQ0/SD2_DO SD1_DATA3 A2 — | iEmve 03! H5 | o reoe GND N2
N5
NAND_DATA01/SD2_D1 e
2 === 1 GND
]
NAND_DATA02/SD2_D2 SD1_CMD IEMMC_CMD, onp P8
NAND_DATA03/SD2_D3 sD1_CLK [F< R107 TOSH_GND -2
EIM Bus AVaVAY < J'EMMC. CLKI TOSH_GND |28
NAND_DATA04/SD2_D4 EMMC_CLK =
22 1
NAND_DATA05/SD2_D5 MX6UL_IND_BGA289 R —
EMMC_MICRON_4GB_BG153_ITEMP -
NAND_DATA06/SD2_D6 Option 3 = 16 GByte eMvC
NAND_DATA07/SD2_D7
NAND_ALE/SD2_RST#/PWM3

MX6UL_IND_BGA289

Gyro-Accelerometer

u49
vDD_Iof2 : <Jigzv Magl IetOI I leter
U L E I M vep : i
c187
u4s
.1 uF
o sPI_Cs# |2
LEIM_AD_[00:15]! L —_———
Hi = 12C 10
U6-B e - VDD_IO {_Jizav
EIM bus for 16- .
026 1 ¢l [o—saL VoD c134
cs1_pATA00 -E—— A EV_AD_Q0; bit transfer M2c_ L pAT) [ >———spA [ 1 uF
E3 EM_AD_Q1 10 .
CSI_DATAOL FE2— AIEIM_AD_0J 1 . osc_Aux P22 Hi = 12C
i I P with add/data -
csi_paTAo2 FE2— JEW_AD_Q2) oA 1
------ 1
CcSI_DATAO3FEL— AIEIM_AD_03, M Uxed ( tO
csl_DATAO4FR4— AIEIM_AD_04 — LNt 5
------ cL
csi_pataos |23 AIEIV_AD_05, FPG A) 'BE TR 13 |,
______ \ - =
D2 iEIM_AD_06 11
CSI_DATA08 = === "=~ _: LR [ 14| oon SDO_AUX J c135 c133
csI_pATAo7 21— AIEIM_AD 07, T NC - _
.1 uF 1 uF
CSI_VSYNC FZ—G@EA:VEE}} > A1 ne e
SDX —
F3 N -
CSI_HSYNC [——— < |EEIM_[BA#! \GYRO N [ 4l 1 121nc oND 2
F5 —<JEM_OF# - sex 2 .
CSI_MCLK/UART6_TXD 0 GND
—2INT 2
CSI_PIXCLK/UART6_RXD |-E2 R226 e
[ v e | =
W—GJAQ‘EP_GA.TDL MOSI_ADD_0 |- ° W
MX6UL_IND_BGA289 Option 3 = ST 11S2MDCTR
oND R
GND L
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oUL LC

D

LCD_DATA00/PWM1/12C3_SDA

LCD_DATA01/PWM2/12C3_SCL

LCD_DATA02
LCD_DATAO3
LCD_DATAO04
LCD_DATAO05
LCD_DATAO06

LCD_DATAO7

LCD_DATAO08/CAN1_TX

LCD_DATAQ09/CAN1_RX

LCD_DATA10
LCD_DATA11
LCD_DATA12
LCD_DATA13
LCD_DATA14

LCD_DATA15

LCD_DATA16/UART7_TXD

LCD_DATA17/UART7_RXD

LCD_DATA18/PWM5

LCD_DATA19/PWM6

LCD_DATA20/UART8_TXD

LCD_DATA21/UART8_RXD

LCD_DATA22

LCD_DATA23

LCD_CLK

LCD_ENABLE

LCD_HSYNC/WDOG3_RST#

LCD_VSYNC/WDOG2#

LCD_RESET/GLBL_WDOG

MX6UL_IND_BGA289

2.8 inch LCD Back Light Driver

R224
—A\NN\—CJ UTAG ERGA_TCK!
475
R223
— NN \——JIITAG FrGA_TMSI
475
B9
-------- 1
9 ILCD D 100:231;
4
E10 {Lch_D 02!
D10 Weh oo
€10 lLch_p o4
B10 HEeP I
oo
A10 1LCD_D 06!
D11 {Lco_p o7
BLL < JCAN L D!
A1l AN B R
<JICAN_1 RXD_2.8V!
E12 iLch_p ¢!
D12 HEe I L
i
€12 LCh D 12!
B12 (Lco_p 13!
A12 Weh i
D13 1Lch_p 18!
U < INOARTZ 70,
B13 < ORRTT R
I
Al3 (LCD_D 18!
D14 (Lco_p 1d
I
c14 (LCD_D 20!
B14 ||_-E_D-_-D -ZEI
I
Al (LCD_D 22!
B16 (LCh_D 23
HA8 —ICh_PIX CLK]
L@
D9 pm=———— -
——<__JIL.CD_H_SYNG
S e YR
E9 -
= JA\DOGH!

Resistive Touch
Controller

3Vi u40
cara 10 lvee 10
2 e ———— 1
10 nF 1 Vee_ AN X+ < JITOUCH X+,
. v+ 2 ] aoUcH Y+
VREF e
— w4 TOUCH X!
23 {ausy o < J1TQUCH YA
'Touch_spi_ckl >—8 ek
8
_________ 14 AUX_IN|=—
IQUCH_SPI_MQSI'_>——=—DIN - 1 co70 1 _c27a L cor2 _L co73
FT(-)_G_C-I;I:S-Er_MJéa_!D—lz bout V_BAT_IN L 7710 nF | 10 nF | 10 nF 1 10 nF
n
(TOUCH ST G [ csw
oND 8
——————— a 11
ITOUCH _IRQ# [ >———=—{PENIRQ#
TSC2046_TSSOP16 -
RN44-B
2 AAN T
47K
, RN4aD
ISIcAB 33V [ AVAVAY CPU_TOUCH IRQ;
47K
3
RN44-C
47K 5
D
6 —
5) =
_______ 2
TQUCH TR '{ s
1

LCD 2.8V Reg.

us4

B3l v vouT 1|

To 2.8 inch Tianma LCD

CN39
EGUCH X! [ ——2 TOuCH_x-
TOUCH Y= [ >——24 ToucH_Y-
HOUCH X1 [ >———3- TOUCH X+
HOUCH.Y41 [ >——2 TOUCH_Y+

5 {GND
_6|
L2 > —
8 {vop
A > 2 {Rep_5
Lop 22 > 10 1rep 4
Leh 7z 11 fRED 3
Lo D20 > 12 pep 2
eh Doisl > 13 fRep_1
(I 14 {RED 0
Lcopas > 15 | GREEN_5
IR D 16 { GREEN 4
Leo a3l > 17 { GREEN_3
Sh DR [ 18 | GREEN_2
oIt > 19 1 GREEN 1
Lo p e > 20 | GREEN_0
ST D 21 lgluE 5
LoD > 22 |BLUE 4
SR DGR [ 23 1BLUE 3
Lo DGl > 24 1BLUE 2
Lo p o3 > 25 1BLUE 1
Lebnod [ > 26 {51 UE 0
LCP_SFRPAT! [ 27 1 spa
L AL S > 28 1 poT_CLK
29 1 GND
lich pEl > 30
Ch HSYNG [ > 3114 svne
LSO VEYNG [ > 32 1y syNC
WCh SRR LRI S ED
COSAL > 34 csi
\ D RESETAL > 35 | RESET#
36
37
IBK LIS CATH > 38 1ep K
SWEG[ > 39116 A

REG_LIN_AP7361_ADJ DFN8

2.2-6v 1000 mA
—Sne 0.8V FB 3—|
5 1en =
0.3v=1L 9
PAD
1.0V=H

p— R45
- 10.7K

10 uF

Lo
|

CON39_LCD_TIANMA_RGB_2.8INCH
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— T CPU Board

RN26-D RN26-C RN26-B
1.5k 1.5k 1.5k
4 3 2 u2s 133w
""" 11 c164
IETH_ Mo [ > MDIO 17 L
VDD_10 -1 uF FB23
_____ . 12
ETH_MDG > MDC Hg
600 ohm
UB-D e ——
ETH PAY_PU > 2l INTRP/NAND_TREE# _
VDDA 3.3v[2
ENETL_RX_DATAO0 |--L8 16 1 pxDO/DUPLEX  Qut
E17 15 C151 C118
ENET1_RX_DATAL RXD1_PHY_ADD_2 TuF 10Uk
ENETL_RX_EN|-EX8 18 1 cRs/DV/CONFIG 2 Qut
ENETL_RX_ER 212 20 { RXER/1SO - -
RN31-A 19 2
—— | REF_CLK/B-CAST_OFF VDD_1.2V
B DO AN i i i
10K
f1s o c163 co1
ENET1_TX_DATAO TXDO |n -1 uF 2.2uF
ENETL_TX_DATAL [-E14 25 f1yp1
ENETL_TX_EN 222 2 171%EN  In — —
ENETL_TX_CLK X4 |
A s Bt gl 1
—]
9 I XTAL_IN TXP IETH1 _TX_P,
TXN o iETHT TX M
8
. . RN16-D . NC XTAL_OUT Rxp L5 ERE TR
Bav [ AYAA" 4 Jpl——
3.3K RXN ————<__] [ETHI_RX_M!
29
L RNA CONFIG_1
ENET2_RX_DATAO/UART6_TXD |-ELL VVV/\—= 28 | CONFIG_O Ne 22
c16 L 15K I—B‘PHY ADD_0 ne 25
ENET2_RX_DATA1/UART6_RXD — -ADD_
14 1 pHy_ADD_1 ne 2L R0 _________ |
I
ENET2_RX_EN/UART7_TXD B V V'V C_JIETHI_SPEED LED#
RN16-C . a1 140
ENET2_RX_ER/SP14_SSO# D16 I5LY RESET/A Di RST# LED1#/SPEED
3.3k 30
LEDO#/NWAYEN
10 R211
A15 \REXT |\ | R ___ -
ENET2_TX_DATAO/UART7_RXD oo L33 AN A ) TR RS E
A16 140
ENET2_TX_DATAL/SPI4_CLK/UARTS8_TXD Ro44 .
6.49K GND
ENET2_TX_EN/SP14_MOSI/UART8_RXD [-BL2
ENET2_TX_CLK/SP14_MISO 217 KSZ8081RNB_QFN32 —
MXBUL_IND_BGA289
u26 CBav
ETH Moo [ >—{ mpio i c153
------ 17 1uF
VDD_IO . FB22
----- 1 12
EETH o6 [ >—22{ mpc Hg
600 ohm
o - 21 R
YETH PHY_PUi [ >————== INTRP/NAND_TREE# —
VDDA 3.3v[2
16 | RXDO/DUPLEX
15 c152 C116
RXD1_PHY_ADD_2 1 uF 10 uF
18 | CRS/DV/CONFIG_2
20 | RXER/ISO - -
RN31-B 19 | REF CLK/B-CAST_OFF vDD_1.2v|-2
33V Z A\AAN— - N -
10K 150 c117
24 1 1%po A uF 10 uF
25 f1yp1
23 f1yEN L L
9 P H———< JiETH2 TX P}
XTAL_IN ETHZ_TX Py
XN F——IETZ TX !
NC —&4xraL out 5 o ,
— RXP —=——<__]IETH2_RX_P,
RXN -——— [ETFZ RX M
AN16.B 29 {coNFIG_1
i 2 7
B3> AN N 28 | CONFIG_O NIoy 2
3.3k
23 oy ADD 0 Ne 28
24 ) pHy_ADD_1 ne 2L R212 [ .
NN\ < JIETH2_SPEED _LEP#
a1 140
LP-F_‘T(:EE_S-E_?#”:) 32 RST# LED1#/SPEED
LEDO#/NWAYEN 22
10 R213
R_EXT AVAVAY < JETHZ _ACT LED#
pap |22 140
R243 1
6.49K GND
KSZBOB1RNB_QFN32 L Technologic Systems Date May 30, 2020
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CPU Board

CPU Core 1A Reg #2

Main 5V Power Sw.

5V_A — —

3.3V 2A Reg #1

SW 5V —

Il
\/

RAM 1.35V 1A Reg #2

_____

= =>

RAM_1.35V"
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Splash Screen

Flash

Us6
P —— - 6 vee 2 < Jzav
ISPLASH_CLKI[ >————CLK 133V
------- 5

\SPLASH_MOSI[ >——>+ DIN_DQO 1 cass

_ . .1uF

SPLASH_ MisQI_>——2 pouT_bQ1

i33vi[_>—e——3d wp#_DQ2
L 70 HoLD# DQ3
______ - 1 GND 2
ISPLASH_Cs#[ >———=0|Cs#

FLASH_1S25LQ016B_2MB_SOIC8

FRAM Memory

u3s
_______ 6 o
! I >——
ISPLASH_CLK! CLK vee k-8 B3y
1SPTASH MOSI! [ >——21piN
[ 5 HOLD# [ol—
1SRLASH_MIsQ! [ >———= pouT
1 c344
_ .1uF
ERAM WP# [ 20 we#
\FRAM G5t >——20| cs# =
FRAM_SPI_2KBYTE_3.3V_SOIC8 —
Required for uBoot support of Boot Count
B3>
1 c328 1 c327 | c3ee 1 c325 1 c324
_ .1uF _ . 1uF _ 1uF ___ 1uF _ .1uF
1 c323 1 c32
1 c321 1 c3s6 1 _c332 | 331
1 LuF - LuF 1w TuF  __ 1uF __ 1uF

CPU Board

MACH X0O2 FPGA

EN_PROG_SILAB should

be tri-stated when off

P6
10_B2 10_83 ML — < ICh SER CLK! e A8 10_80 22— TQUCH SPI_AR
NG | inintnianinis Ha [ VCC_I0_0 bl
10_B2_PCLKT 10_83 M2 i g5 SER AT 810 10_80 22— J{ToUCH Spi_Isq! Touch
M5 |0 B2 K2 P VCC_10_0 B1 iyl |
- 10 B3 —=—<__]iLCD_CS# 5 10_B5 ———_JiTQUCH_$PI_MOSL! C trol
M3 |16 B2 K1 P - Baﬂk 3 VCC_I10_0 A3 R — . ontro
10_83 =———<__\(CD_RESET# 10_B0 -=>————]\TOUCH _SPI_C5#
CRU_TOUCH 1RO,
s LCD 2.8V -
.
N4 K3 === H14
‘ —] !
10_B2_SPI_SO 10_B3 W0ART7 RXD! VCC_I0_1 10_Ba | H2
N3 | B oo . 2 I -
10_B2 10_B3 =——__JIUARTZ IXD! VCC_IO_1 10_p1 K13 iiG B PRESENTA
N2 L3
l10_B2 10_B3}—== N14 e
_ _ 10_B1 —+———<_ | RED_ LED#!
Baﬂ k 2 10_85 <% M6 o B NS ()EREEN LEDH, To I/O Bd.
N9 VCC_I0_2 — IGREEN LED#
l10_B2
N1l
E I M BUS M9 |1 g2 VCC_I0_2
M10 |\ 5o 10_85 L 1\SPLASH_CLKI Flivec 102
. A10 P———— =
HL o jmmmmm o SPI 10_B0 F~—~——<_J|EN LS OUT_1!
P9 110 B2 10_B4 |-=——<JISPIASH_MISQ! o EN LS ouT 1
B2 T AR lysniptyiyind |
10_85 [->-——_J{Sp(ASH_OS! Flash 10-50 ERLS QU2
A12 rm———=
------ - e e !
N8 {10 B2 10_80 |2 ——JI$pIASH C5% Lz > L1 fvec 103 10_80 1D10_1 IN!
- 10_BoB2 — 55 20N
P4
l10_B2
N10 Gl
10_82 10_85 -2 ERAN S VCC_IO_4
e s FRAM [ e
10_B2 10_85 FE2—— |FRAN WP, 10_Boe IG5 3T
10_Bo B2 D3 lvee_ 1o s 1o 1M IBI6 FAULTH
- P3 -
[ >——=—10_B2 Css 10_Bo |-B2 TXD_4851 10_p1|-E13 CIBEIED
-3 [ N T Ty
o—F L ! RS-485 | | cmlEt —wsEws
e oS CBERE | 14 10 Bd
C>—=i0 82 i,—(il[__D'_a_ 3vi 0O .
| 10_BO
1082 K12 AL fyce_core (CN 1)
10_B1 L(:l ----- 1
a1 o Al f\/ec core 10_B1 DIG_IN_3
10_85 =< JiEN EMMC 3.3V N1 o P A ETT
[ >—M 10 B2_poikT F3 e : VCC_CORE P
CLK must go to ball M7 1084 ———<__JiEN BK LT# P14 1o B CET O
M8 |16 g2 VCC_CORE — ENCL 2
49.5 MHz Clock i | to_B1 -2 — R ES
==110_B2
M6 B2 mcLk 10_B1 LGLEM_QC__:L__J___ZV_'
10_80 -2 ——JiEN ADG2 120t 10_g1 HH— AN G
o omBEiseiza | Analog Range Y KL T
10_8B5 B13 [ N12 o
N P12 INIT#_10_BO ==——<_J{EN ADG4_12V! 10_B2_SPI_SN |——=——_J{EN NIMBEI_4V)
EPGA 2) >———10_8B2 13 oo
TO CPU ___T, F 10_B2_sPI_SI ——<__JIEN NIMBEL_3.3V
iEPGA 3 >———10_B4
Erca 4 >—10.84 10_81 -4 N USA RGST B
J12 rP————— a
10_B1 —===——<__||PHY_RESET# L3 {10 B4 A13 P — !
_____ o P11 DONE_IO_BO F222——— " |INIM_PWR_ON!
EPGA IRQI[C >——=110_8B5 10_B2—= <415 80 c13 pp——
EPGAIRGZ [ 2 10_84 1o_p1 M3 iWDT FEED! H Rev.A ez |, 1o-#t 15 AN D5
L . us2 EPGA IRQ2) s 2 woT FEED To Silab . l10_B1 10 p1 | ML2
13.3vi[ >———=—vcc —==110_B1 ID B2
10_B5
2.93V 2 C10 - B
RESET# PROG#_I0_BO 1o Bl H12 - -
- 'EN_PROG_SILABI
L{onD H3 EooTToiEE
r 50 ms 10_B4 ’—< SILAB_DATA!
RESET_APX809_50MS_2.9V_SOT23 10_p1 |84 A RESETA W F M d I 10_80 |-A7 — | SILAB_CLK#!
- to_e1 18— 350 IF1 Voaule <y 1o_g1 =2 _— e ——
10_Bo_scL -8 I
Ad 10_Bo|-<2
TDO
B4 I
DI
JTAG 6 JTAG B
™S u7 10_BO_SDA
Cc6
B6 TCK 10_B0
LATTICE_MACHXO_4000LUT_CB132_B5=3.3V
l I
RZOA R36 I R29 R28 R34
2.0K 2.0K 2.0K 2.0K
8 GND GND GND GND GND GND GND GND  GND  GND
B30 A5 B1 D13 D2 G2 H1g L13 L2 P1g P5 I
1= = = = RAM CPU Board |
— POP = 1G RAM I . . I
e — — | Resistor , Resistor
== Strap | Straps
L] L] L] L] I
c347
:|: .1 uF
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CPU Board

24 mA max load

D11

35}
<
21

USB Device

Micro-B Port

uss SiLabs \_"K} 2 vV
C196 c126 . 4.70hm
.1 uF 10 uF
DIODE_30V_BAT54-CC_SOT23
5.25V Max PWR_IN - o a §RN13-B i
rm—mn 3.3K Vi
_______ - icro B
WSB_SILAB_P 4 {uss_pp 6 — L 41V Al )
- 4K - 1
________ B 5v Frv 12
USB | ©$Csie M [ >———>{uss om Flash GRSV GETECTI > DS A T4 2], ]
RN44-A FRM
------------- 1 3
SLARLZ [ O>—EANANAS 4 iUSE_SILAB P[> D+ ]
47K AN32-D 4 | sense FRM
[ttty 8
1JSB 5V DETECTI [ >————> USB_VBUS 10K 5] o Fr 18
Po.0-2 JiEN SW By s
A/D 1 N —— - CONN_USB_MICRO-B_RA
— P0.1 ——=< IEN_SILAB_LEDI e TVS21
ISILAB_CLKI D—g DEBUG_CLK/RESET# 32 o ———— " —
22—
Program | Po-2 B RERT
GILAB DATA [ >——29% 1 pesuc_pata | A/D 003131 VT R, 1
AD TXDO_P0.4 -2 E E -
6
e wE el 18 |0y 6 RXDO_P0.5 22— ] 1cPU_DIO| ) 3 5 R
ELadil AR ' >t a1y
237K P0.6 28~
— R8O .1 uF —
Scale = 4.87% Tk - 3
P1.0FE——— < Ji2C 1 DAT] 12C ﬁt
p— 4
— - PLIFE——— < MpC 1R -
24 TVS_USB2_NUP4114_SC88
e —l—G
R;ee .0 90 | | L_«7TOUcH IrRO? !
r——-n 17 23 TQUCH 1RQ# R228
DS AVAVAY, P2.1 P13 o oo
14.7K l L ISOWER FAIL AV
Casg AD IENCSUPER GHRGI
R43 1UuF o1 4l22 e .
10.7K : ISUP_CAP_PWM
le = 42.1% [ SR
Scale . AD |z
20 Esmsmmss
R148 TXD | P1.6=———<_]!CONSOLE_RXDI
e>— N | 1|\ Console — < ELAAE,
4.99K RXD | P17 ] 1CONSOLE TXDi S =
=L EEDA Y |
2146 e 0 33V A
Scale = 50% 499K 15 {0 -
REG_3.3v|-2
6
— L c194 ot =
= .1 uF
14 1pp 4 I %3_% I a O
RN13-C
13 1py 5 P0.7_VREF -2 L
AN SUP_CHRGI [ > = - 3 \EN SITAR IED [
________ . . [
AN SOP_CAR 1) > Wb son AL >—2p s < \SiAB LK
33
________ . . PAD
BLSUP CAR AT > DD ARM_ AR O P2.7 1 c14a 109 6 B
— GND |2 N YT 10 uF REF1 2
—
Jf c157 Jf 159 Jf 149 p— _3| 1 H—} Q13-A
.1 uF .1 uF .1 uF - —_ e ey —— 2
I I I SILAB_C8051F381_QFN32 — — ELALGER I— . s W LEDL
ILal \\
1
2.50vV 1 L green
e e e 0.1% RN13-A
A/D full le = 2.50V 2 == =
ull SCale . . i i
REF_ADR5041B_2.5V_SOT23
Technologic Systems Date May 30, 2020

Title: TS-7100-Z

Rev: A

Designer

Sheet 12 of

24




CPU Board - Super Cap Charger

BV A e

EN_CHRG > Supper Cap \
SILAB_PWM | Charging
| Circuit

X >

Super Cap
(20 sec.)

A

Super Cap
Monitoring

f——u MAIN 4.7V

p—————p AN _MAIN 4.7V
{———p SUP_CAP_PLUS

—» POWER_FAIL

» AN_SUP_CAP 1
» AN_SUP CAP 2

—p AN _CHRG
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CPU Board

RS-485 Driver

WA IS
10K
€169 2 1
1uF RN23-B RN23-A
V24 ; 1.5K 1.5K
1T ass [ >——2H ™0 vee k8 — 7 8
1 {rxD A Y
x* <] iRS485 PLUS
3 ———————
e x-[o <] Rs485 MINUS!
ITXEN_485! [ >—&——20|RXEN#  GND j s .
SP485EEN_SOIC — RN23-D RN23-C
= 1.5K 1.5K
4 3

GND
NC7WZz08_US8

CAN Transceliver

o 1
[ >—=TxD CANH
41 RxD CANL

5 | VRer GND

CAN_TJA1050_SOIC8

= V\V\=

RN12-A
3.3K
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CPU Board

Factory Programing
Interface oUL USB OTG MUX

To 1/0 Bd. or CN99

T Edge Conn.
— vz e —
- AL GND ] 10USBTCNEg i
6_AQ W
______ D+ |
USB_DAT_P 'UsB ot6_p! D———2 _o__—l .
| I USEEGIZ
I 5 Ale —— < ]1USE AQSTZ i
I mm - | USB_BOOT# [ | D-
DEECT 7L USA_0Te_ ! D——i—o—r?— .
. 6.35mm Stand off .
RN29-D DETECT_9471 E . an O clw 000 ___ .
—_— -
oK o PEML S (B <] EOST_MAE )
—o——
JTAG_TCK H
5 — — @ DJi3 1
JTAG_TMS O STANDOFF_6.35MM_SMT 5
! USA_BGOTE [ > SEL AB s s
— JTAG_TDI m 9 VBUS —- RN19-A
SEL_CD 16 ——
JTAG_TDO p— vee <_Jga¢
- 8
RN19-C 4 1
—PW_SEL GND
Jp— 3 6 —
B3 Oo— AN 8 L
e . R216 ALO f ooy RESET# s 2 GND c138 L
1CPU RESET# W e Lo -
140 ALL fsensE_sBC - .
= USB_SW_TS3USB3200_QFN16 -
B[ Do— —
RN29-B
————————— 7 2
iEN PROG_sIABIL >—ANN\—— _
10K Bl 133v
IEQRCE. SW5V_ON! B2 1en_sBC 5V
—— i Y - g
3
3¢ 1 HAR L >—3 12c_pat
RN29-c T B4
10K M2c 1 ck [ >——="12Cc_CLK
6
B5
K Top
- B[ o—F sy A
------- ! B7
SILAB_DATAI [ >————"SILAB_DATA
1SI0AB ik [ >———28siLas_cik
——————— 1 B9
PWR_CYCLE#;[  >——————PWR_CYCLE#
i5. 20 [ >——L85v A
ﬁ GND
CON22_EDGE_PCIE_7180
CPU &
{
——— U2¢ 1 DATIL >
B33V [
2 2
LED3 ! LED8
1 Green 1
RED
TVS22
140
_______ l '
WUsB cNog B[ >
) R218
e
. e . CpU_RED_LEDA [ NN GND
L& IUSR.CN99 M) 140
2 5 =
>} ] 5W W
— q
——————— - 3 '
IUSB_BOOT# [ >
9 —
4 P —— - bl N
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3 Dig Inputs or Outputs

(] 1DI0 1 STC;

%DZ Max. Input = 30V

_/TV514

30V

Sinks 700 mA

Circuit Breaker
Trips at 1000 mA

_/

TVS13

S 30V

Sinks 700 mA

|O Board

Dig 10 TVS

TVS24

=S
&=
e

TVS_USB2_NUP4114_SC88

Over Current Breaker

A

R158
0.10 ohms

i 1000 mA total Max
= for all 3 DIO

_/

TVS12

S 30V

Sinks 700 mA

3 Dig Inputs

Max. Input = 30V

Dig IN TVS

TVS23

TVS_USB2_NUP4114_SC88

RN14-A

Max. Input = 30V
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1O Bd.

CPU and 10 Board

High-Side Switch Ouput

up to 48V out
300 mA Max.

330 mA circuit breaker

0-50V analog Input
or HS Output
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dQ SW_E

10 Bd.

R142
5V
28K

Analog

0-12V
or 0-24 mA
or Dig. Input

R204

BN 1_STCN >

Chan. 1

R119
100
D
E Q55
S

N—
-\\ TVS18
L

0-12V
or 0-24 mA

______ R143
o _sw 5w .
or Dig. Input
A2 SId > A T3 AN 2
8.66K
N
.
Chan. 2 AN
D R —
- Q56 -
______ B
S

_____ 5 { i
JQ AN 2 > Q41-B

3

4

3.8V trip

- Parts on both CPU and 10 boards

R234

191K
R46
10.7K

Igma >—2

0-12V
or 0-24 mA
or Dig. Input

R201

R141
lio sw svi
28K
BN_3.STCN >

R118
100

10 Bd.

8.66K

\ZS\ T;/ZSVlG

0-12V
or 0-24 mA
or Dig. Input

R202

R117
100

8.66K

AN e
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Power Input
8V to 48V

CN7

O 1
O 2

CONN_OSTOQ025501_BLACK

|/0 Board

5V Reg. 4A

T,
< \ 48
RS2l U39
FB4 D15 FB6 €298 must be very near U39 6v - 60V SoosT L Rw92
~ "I 7
VY P_VIN 4.70hm
220 ohm 220 ohm s
J J P_VIN x D9
€220
206 \— TvsS28 | coo7 | coo8
FBS TOF \ + co83 _ 1uF —1uF e PHASE |5 [ | o
ooV 48V 10 uF T 100V T 100V [ |
— VY 100v PHASE 6 .1 uF
220 ohm L Lo 5.29V typ
— - — - - swH2 oY -
p— 3 1eN 13 4.7 uH
- swW
R198 J €290 289 Cc288
NC et swiH —cas 47 uF 47 uF 47 UF
8.66K T* en
2
NC —={r_coop cs2 ~150 —— —— ——
20 - - -
c121 V_SNS | | 4.99K
I I 26 V_DD 2.2 nF
10 uF 800 mV
. rp 22
U_SONIC#
e comp 2L
B v_DRv|-28
27 - R49 R186
MODE 0 R163 931 20K
P_GND 237K
19 J
ss b GND -2 | (1:(:)[20!:
N u
11
R149 25 P_GND — —
4.99K c148 I_LIM 1 — —
1uF P_GND g
24 {r sw L
%, o] 2 =
— —— A_GND|-23 ——
- R60 -
53.6K

RS-232 Transcelver

u4s
1 s
lj o vee <] Q- SW_ 5V
c184 l c168
.1 uF :|: .1 uF
L Cl_ —
4 | cis3 -
F C2+ — .1uF
€160 -
1UuF v+ 2 — eve I ter
LS c2-
18 UL B >0 14— it 7 2% 5V -—-> 3 . 3\/
-------- 1 10 7 —o- =T
10 UARTS TX0, [ P < ITX05 232
, RN3ED
21 o2 — < E7H NN
10K
9 8 RIS 5a 1 3
o@ <_JiRXD_2 232
RN36-C RN37-C
3 6 10K
6y AVAVAY
s 10K 6
GND
.1 uF
191 -
SP202_SOIC16 -
- , RNSEB
10K
2
RN36-A
1 8 RN37-B
10K .

REG_SW_6A_SIC462_SMT

l________—l

r—-————————-

|O Board

Model
Resistor Straps

|O Board

Option

Resistor Straps

S

R152
4.99K

R153
4.99K

R154
4.99K

R155
4.99K

I
I
I
I
I
I
I
I
I
d
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|/0 Board

WiFi 3.6V Reg.

Uss
S 6 3.64Vvtyp
o sw il o O v vout <) Wi 36V
“ 1000 mA
2 7
e ot~ i i
—Sne 0.8v FBIS 150K
51en =
03v=L 9
PAD —
1.0V =H -
LDO 1000 mA — § R113
42.2K
°0Option 1 = DNP

1 2
- K7
3 4
R229
475

(u.FL Antenna Connector)

WIFi1 / Bluetooth
Radio Module

——12C_SCL

—21GPIO_3

—=21GPIO_4

19

veAT =5 < WA
BT_TXD oOut
1 c124
BT_RXD 10w
BT RTS Out VoD, 10122 15330
BT_CTS —
c143
.1 uF
IRQ# -
sp10_D0 FA——1110 WiFL MISO,
25 mm——m =
1
=212c_spA SDIo_b1 — o WIFI Cs#
sp10_b2 22— i3 WIFI MO
spio_p3 2L
23 I
SDIO_CMD <_JHQ WIFL_spi_cLk!
22
P SDIO_CLK
30 16pi0_18
3Li6pi0 19
32 {6pi0_20
NC 4_
6
28 UART TXD out NC
L7 UART RXD
MODE_SDIO# F2——< ] N0 33!
GND1 L
GNp2 2
CHIP_EN
GND3 2L
RESET# onp 128
GND 28
RTC_CLK oap 137
WIFI_MODULE_ATMEL_3000_ANT
©Option 1 = DNP
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Relays

3A max load
250 VAC or 200 VDC Max

K1

REG_ 5.2V [ > sy
8
6 RELAY_DPDT 5V_2A SMT
5)
|_
G||4— Q30-A
_________ AN
10 EN RELAY. 1 [ s
1 LT 1
K2
RN20-A
3.3K NC

D12

<] [RE[AY 1 NO

(] REFAY.ZNG

P a
0O SCAP PLUSI >
C99
25F
11Q_SCAP MIBDLE]
c98
25F

2 X 25F
Super Caps

|/0 Board

133>
2 2
LED2 ! iD7
!\4\4 1
1 Green RED
R215
UQ GRFEN LED# [ >
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