1S-7970 Standard Options

XOPP1

[S)
z

— ASSEMBLY_OPTIONS

Option 1
Option 2
Option 3
Option 4

T1S-7970-1G-4GF-S8S-RTC-I
TS-7970-2G-4GF-Q10S-RTC-E
1S-7970-1G-4GF-S8S-RTC-CP-WIFI-I
T1S-7970-2G-4GF-Q10S-RTC-CP-WIFI-E

Solo 800MHz i.MX6 CPU, 1GB RAM, 4GB eMMC, 1x GbETH, BB-RTC (-40 to 85)

Quad 1GHz i.MX6 CPU, 2GB RAM, 4GB eMMC, 1x GbETH, BB-RTC, (-20 to 70)

Solo 800MHz i.MX6 CPU, 1GB RAM, 4GB eMMC, BB-RTC, 2x GbETH, Audio In/Out, USB Mini-Card, WiFi/BT, (-40 to 85)

Quad 1GHz i.MX6 CPU, 2GB RAM, 4GB eMMC, BB-RTC, 2x GbETH, Audio In/Out, mSATA/Mini-Card, WIiFi/BT, (-20 to 70)

Options Overview:

CPU can be Quad or Single ITemp
U22 and U24 (RAM) not pop on Single core
K1 (WiFi module) is on the WIFI models

Mini-Card Connector (J3) has a USB interface & is on CP models
MSATA support on this connector with Quad only

not included in standard options
PEM Mounts provided with Mini-Card Connector
No 12C on this interface

2nd Ethernet (U32 & T2) is on the CPU's PCle port on CP Models
Audio (U30 & J7) is on the CP Models

Gyro (U17) is not populated for any model

Standard SATA Connector is not populated for any model

SIM Card connector

All 4 iIMX6 UARTs MUXed thru FPGA
Features that require UART:

Heat Sink for CPU

Excel Cell Electronic # A1404036

2 RS-232 Ports
2 RS-485 Ports

1 TTL UART to HD1
1 UART for BlueTooth

0
0
0
0

1

0
0
0
1

1

0
1
1
0

1

1
0
1
0

1

Option 1
Option 2
Option 3
Option 4

Reserved

Resistor Strapping Table

R39 R37 R36 R34

O=DNP, 1=POP
TS-7970-1G-4GF-S8S-RTC-I
TS-7970-2G-4GF-Q10S-RTC-E
T1S-7970-1G-4GF-S8S-RTC-CP-WIFI-I
TS-7970-2G-4GF-Q10S-RTC-CP-WIFI-E

Web Schematic: Some proprietary information has been withheld.
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PCB_7970_E

TS-7970 Revisions e

Rev.B to D Changes

Rev.C was never built

Changed Eth PHY to Marvell
Changed Magjack (T1) to one with separate CT

Added Q17 to improve PHY reset

Added two lane MIPI connector (CN1) Rev. E ChangeSZ

Change RTC battery holder to smaller one

When Console Jumper off, pull USB_5V_DETECT low Added TVS10-13 for RS-485

Added PUSH_SW# signal to HD1 Updated Factory Programing Interface

allows SiLab wake-up via header

Improved CN99 (Factory Programing Ingerface)
Removed 1.2V Reg (used by Micrel PHY)
Added optional Xtal Osc (X1) for PHYs
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RAM Data bits 32-63

Not populated for Single Core CPU
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H8 1 GND_43 NVCC_JTAG |HZ - - c c c c c
ﬁg GND_44
GND_45
181 GND_46 GPANAIO |FC8—
12 D a7 FA ANA 25— NC c342 C344 c347 c348 C349
181 GND 48 VDD FA B2 — .1 uF .1 uF .1 uF .1 uF .1 uF
K101 GND 49
K121 GND 50
K151 GND 51
K181 GND 52 GND_80 |- I12 — - - — — — — —
K81 GND 53 GND_81 j-I15 - - - - - - - -
L10Y GND 54 GND_82 |17
L1211 GND_55 GND_83 |12
L151 GND 56 GND_84 |18
L1281 GND 57 GND_85 U1l
L2 1 GND_58 GND_86 |12
L5 1 GND_59 GND_87 |U15
L8 1 GND_60 GND_88 U7
M101 GND 61 GND_89 |8
M12 1 GND_62 GND_90 |19
M151 GND 63 GND_91 |8
M181 GND 64 GND_92 A9
M8 1 GND 65 GND_93 |3
N10 1 GND 66 GND_94 |7
N151 GND 67 GND_95 |8
N181 GND 68 GND_96 |9
N& 1 GND_69 GND_97 |10
P101 GND 70 GND_o8 |11
P12 GND_71 GND_99 |12
P151 GND_72 GND_100 [RM13
P181 GND 73 GND_101 [RML5
P81 GND_74 GND_102 |RM16
R121 GND_75 GND_103 |RML7
R151 GND 76 GND_104 |RM18
R174 GND_77 GND_105 [RA19
R81 GND_78 GND_106 |5
T114 GND_79 GND_107 |24
MX6_SINGLE_CORE_BGA624
°0Option 1 =  iMX6 Single Core Ind Temp
Option 2 =  iIMX6 Quad Core Ind Temp
Option 3 =  iMX6 Single Core Ind Temp
Option 4 =  iIMX6 Quad Core Ind Temp

C351

.1 uF .1 uF

VDD ARM_CAP} [ >
i C350

‘\H ’_

‘\H ’_

C353
.1 uF

‘\}__H_
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SD, GPIO, NAND

Bias Res.

U4-B
i.MX6Q
. - —_— — o 1 RN21-A ) e )
E;S-E'E;E'KA:B.‘:D—_BZL SD1_CMD . ENET Mpe | V20 RIS '_S-QJD———J\/l\K/\/——G BUS_BHE#
- S g o— 2 sk | 3 ENET_MDIO [V23— < |iRGIIL VD)
WiFI (18\/) ,'SBJ:_DE'D—_AZL SD1_DATO o ENET_CRS DV U2l RN21-B
01 DL >——— €20 51 DATL S | ENET_REF CLK [Y22 — ] RGMIL REF LA Ethernet :
SD1_DAT2 z Z ENET RX_ER [023- 1K
SD1_DAT3 W ENeT_TXCEN 2L — ] REMITINTA 1.8V
o RN2LC
— Q AN\ WX 38 051
SD2_CMD N Z ENET_RXDO |21 1K
SD2_CLK 9)| ENET_RxD1 P22 ] WiFI IRQ!
RN21-D
SD Card (3.3V) wrom | O ENET 700 020 — AN AR 5
SD2 DAT2 = ENET_TXD1 |20 1K
SD2_DAT3
S KEY_coLo W5 < [UARTA_TXD! <JB3v¢
SD3_CMD KEY_ROWO |6—— [UART4, RXD! RN19-B
SD3_CLK KEY_coL1 U7 —— <] [UARTS TxD! —3ANNA—bio 2}
eMMC (3.3V) SD3_DATO Kev_row1 U8 —— 7 IUARTS RxD! RISS > Rish K
SD3_DAT1 @ KEY_coL2 |6 — (" JiCAN 1 TXDI ' '
SD3_DAT2 D, KEY_ROW2 [ W4 — AR 1 RxD! QRNLOA
SD3_DAT3 9 KEY_coLs |U5 C'BRE2 TR W—G IMUX_AD 07!
______ 1
D13{sp3 pATa | = KEY_ROW3 [ <_Ih2C_2 DAT,
L cia| o oams KEY_coLa | T8 — (" JiCAN 2 TXOI RN19-C L
i WARTL RXQ!I[ »——F13{ sp3 DATE O KEY_ROW4 [3———JiCAN 2 RXDI +—SAANN-—< DI04
E iUARTL TXDI[ >———F12] 5p3 pAT? 5 e K
—D15) sp3_RsT [ GPI0_0 [———] AUR WCIK USB OTG ID RN34-D
- Q GPIO_1 | T4 - A AANN—— B3V RN19-D
O — ———— +—TIANAN——<] MUX A5 061
% GPI0_2 F1—— < |'RED_LED#I 47K VT A e
— GPI10_3 | RT———IfPGA 24MHZ CIKI 1
SD4_CLK GPIO_4 i—l—G S RO,
SD4_CMD GPIO_5 . i
SD4_DATO | & GPI0_6 P
SD4_DATL o GPIO_7 [ R3— — (T WARTZ TXD
sDaDAT2 | .| GPI0_8 [0 —— (] WARTZ RXD!
spapata | O GPI0_9 (12— IYEL_LED#!
- % GPIO_16 | R2— RN20-A
SD4_DAT4 GPI0_17 | Rl \iGA SP1 CSTA — AN\ Dig_20,
SD4_DATS GPIO_18 | P& — 1K
SD4_DAT6 GPIO_19 25— AN2O.D
—D19] 5p4 pat7 L IAANE——BEAEE
NANDF_Cso | E16— 1K
NANDF_cs1 |¢16— ANZO-C
NANDF_Cs2 [ L SAANS S ATA
—B14 miB _cp NANDF_Cs3 |R16— 1K e
—All} MLB CN NANDF_ALE |-A16
L NANDF_CLE |-C15— 3 RN20-B
—B9l miB sp % NANDF_WpP |-E15 ‘
—A9 wiB SN <z( NANDF_RBO |B16— K
UI
—A10% w18 pp g NANDF_Do |A18
—B10} mLB_ DN Z NANDF_D1 |¢17—
NANDF_D2 | F16—
NANDF_D3 |-R17
NANDF_D4 |-A19
NANDF_Ds5 |-B18 -
NANDF_D6 }-E17—
NANDF_D7 |¢18—

MX6_SINGLE_CORE_BGA624

°Option 1 =  iMX6 Single Core Ind Temp
Option 2 = iMX6 Quad Core Ind Temp
Option 3 = iMX6 Single Core Ind Temp
Option 4 =  iMX6 Quad Core Ind Temp

4 PWM total

PWM on SD4 DAT 1 or 2

GPIO_1 and GPIO_9

Technologic Systems Date Dec. 27, 2016

Title:  TS-7970 iMX6 SBC

Rev: E Designer Sheet 7 of 27




LCD

U4-D

i.MX6Q - DISP; CSI

DIO_DISP_CLK |N19
- DIO_PIN2 |-N25
— P41 csio_mcLk DIO_PINS | ¥20- g
_ DIO_PIN4 P25 — ) IETH_PHY_RESETi
CSI0_PIXCLK DI0_PINIS | N21
CSI0_VSYNC
CSIO_DATAEN |
DISPO_DATO | P24—— C1IEN CAN 1#1
CSI0_DAT4 DISPO_DAT1 |-B22—
CSI0 DATS _ DISPO_DAT2 |-B23—
CSI0_DAT6 8 DISPO_DAT3 | P21 e .
CS10_DAT? uI a DISPO_DAT4 | P20 — ) iMX6_BLUE_LED
CSI0_DATS g 3| DISPO_DATS
CSI0_DATO | Z O DISPO_DAT6
CSI0_DAT10 S DISPO_DAT?
CSI0_DAT11 b DISPO_DATS
CSI0_DAT12 DISPO_DAT9
CS10_DAT13 DISPO_DAT10
_ M4/ csio_paTia DISPO_DAT11
— M5 csi0_pATIS DISPO_DAT12
— 14810 pATI6 DISPO_DAT13 [R20 R124
—13{ cs10 pAT17 DISPO_DAT14 425
_ M6 cs10 pATIS DISPO_DAT15 |-122— 649
— 16} cs10_paT19 DISPO_DAT16 121 R123
_ DISPO_DAT17 |U24
DISPO_DAT18 |25 649
DISPO_DAT19 |423— f12o
DISPO_DAT20 |F1422 AA A i
] DISPO_DAT21 |20 649
CSI_CLKOM DISPO_DAT22 |24
CSI_CLKOP DISPO_DAT23 | W24 R121
— L AA/N—<C1TAG FPGA_TDII
CSI_DOM 649
CSI_DOP
o
CSI_DIM = —
cSI_D1pP ul DSI_CLkom pH&— (
@) DSI_CLKOP | H4 L JIGYRO_INT!
—Ecsiom | Z o S SN2
—E21 ¢s1 pop = Dsl_pom G2 —
U' DSI_Dop |G —
—F214 csi_pam g
—F1] csi_psp = DSI_Dam |HZ—
R80 DSI_D1P jHLI—
AVAVAY, D4 csi_REXT -
6.04K o DSI_REXT
6.04K
MX6_SINGLE_CORE_BGA624 -
°Option 1 = iMX6 Single Core Ind Temp
Option 2 = iMX6 Quad Core Ind Temp
Option 3 = iMX6 Single Core Ind Temp
Option 4 = iMX6 Quad Core Ind Temp

Allows MX6 to
program FPGA

°Option 1
Option 2
Option 3
Option 4

EIM

U4-A

i.MX6Q - EIM

EIM_LBA
EIM_OE
EIM_RW

EIM_CSO
EIM_CS1

EIM_A16
EIM_A17
EIM_A18
EIM_A19
EIM_A20
EIM_A21
EIM_A22
EIM_A23
EIM_A24

NVCC_EIM1

EIM_A25

EIM_D16
EIM_D17
EIM_D18
EIM_D19
EIM_D20
EIM_D21
EIM_D22
EIM_D23
EIM_D24
EIM_D25
EIM_D26
EIM_D27
EIM_D28
EIM_D29
EIM_D30
EIM_D31

NVCC_EIMO

EIM_EB2
EIM_EB3

EIM_BCLK
EIM_WAIT

EIM_EBO
EIM_EB1

EIM_DAO
EIM_DA1
EIM_DA2
EIM_DA3
EIM_DA4
EIM_DAS
EIM_DAG
EIM_DA7
EIM_DAS
EIM_DA9

EIM_DA10

EIM_DA11

EIM_DA12

EIM_DA13

EIM_DA14

EIM_DA15

NVCC_EIM2

C25

R101

F21

D24

G21

1 G20
H20

| E23

D25

E22

G22

| F24
E25

G23

1 119

MX6_SINGLE_CORE_BGA624
iMX6 Single Core Ind Temp
iMX6 Quad Core Ind Temp
iMX6 Single Core Ind Temp
iMX6 Quad Core Ind Temp

WUART3_Hs1!

(BUS BHE#

IMUX_AD 01l
IMUX_AD_021

IMUX_AD 121
IMUX_AD 131

< Ju2C_1 clK
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3.3V Req. #b5

3.34V typ

U9
FB17 L3
BW_av [ 222 ' AN swi2 225
220 ohm 2.7-5.5V 2.2 uH
i c221
I 10 UF
7
>1.6V = On 0.8V FB
ENT 8V 3.3V RAILS [ >—31EN
<0.4V = Off
R26
1
COMP 8
36.5K PGOOD
2 1ss
9
6]y PGNDT
ce2 c59
10 nF REG_SW_4A RT8070_DFNS —
560 pF
R20
287K
, RN32B
B0 [O—EAANNT—
47K

R27
36.5K

R89
11.5K

Il
Is!

1551

I O/ w

CPU Control

2
RNS-B
3.3K
7
U6
2 lvee
ResET# [ <] iCPURESET#
3 1GND
STM10015-2.9v_SOT23
o RNG2-A
BIVI[ > NN
47K
2

IEN 1.8V 3.3V RAILS!

u4-C
o RN14-C )
33V 3 AN 6 i.MX6Q - CONTROL
3.3K
T |—< ICPU_JTAG_TCK!
ONOFF | 9| fractew s o _____
Q| meTet < GO TACT !
_______ - = JTAG_TMS o
ICPU_RESET#! POR i sac Tor bes— ——< JICRU_JTAG TDI;
Q sy P
O G6 " 1
RN14-B 2 JTAG_TDO <_J(CRU_JTAG TDO!
AN BOOT_MODEO Z | JTAG_TRST
3.3K JTAG_MOD Jﬁﬁ—l . o)
Z
L , RN14D | < ri57
B3VI[ > AVAVAY: BOOT_MODE1 Q < 4.99
3.3K =z
@, c137
] = | < iX§ FIE TICHE
TEST_MODE > .22 UF —< ] IMX6_PCIE_CLK_P!
CLK1_N €7
, RNa-B
NN\ TAMPER CLk1_p L c138
3.3K Ol
| |
, RNAC ’—m PMIC_STBY_REQ R40 R41 22 uF
A VAYAY: CLK2 N e — 7 7
3.3K PMIC_ON_REQ cLkz p oS
, Ru4-D
c281
A XTALO |BZ 1UF
3.3K RTC_XTALO
Y1
132kbz Aif >——D9}b RrTc xTALI XTALI 4-AZ - 1 I|:|I 3 -
2 4
a3 aherer J c45
15 pF ~ I5pF
) MX6_SINGLE_CORE_BGA624 24 MHz
°Option 1 =  iMX6 Single Core Ind Temp
Option 2 = iMX6 Quad Core Ind Temp —
Option 3 = iMX6 Single Core Ind Temp - —
Option 4 =  iMX6 Quad Core Ind Temp -
RN4-A
3.3K
Technologic Systems Date Dec. 27, 2016
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8-28 VDC

Power Input

RN36-C

47K

5V Power Supply (5A)

D7

VN [O———0O VIN ——O5vA
26
FB32 D6 FB34 C68 must be very near U26 <|35|2 L6
_______ ~V\ ) =
BWR_BY 28V [ > 288 H_' ' 288 2 lvin BOOST | | A < JIBL A
120 ohm 120 ohm 4.5V-42V 10 nF S
cos ces K N
. R VS8 10 UF e S cor
C67 - C99 ZS\ 50V du 220uF
1uF 5§\2/ uF oV " 1ss ot 6.3v
sV 28v — — Al A3 L 12 mohm
- p— - €249 -
B e I A uF
5
— 1_ADJ 5.0v FB
FB35 & {paD
GND
——————— r==n
IPWR 5V INI[ > vy < TV Al
120 ohm — — .063 hole
REG_LM22679-5V_5A_SMT -
GND
R TVS9
YANNEY

Main 5V Power Sw.

u47

N-Channel

3.3 nF Boost
Buffer

ON

GND 5
|_
FET_SW_CUR_LIMIT_TDFN8 G H_} Qi12-B
Q12-A — H

USB Sw. 5V

u4s
N-Channel
[ ]
BY Al 3 1 bRAI
4 | DRAIN—
1 vop
o I
c71
3.3 nF Boost
Buffer
21 on
8 1GND
4

FET_SW_CUR_LIMIT_TDFN8

Technologic Systems Date Dec. 27, 2016
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10/100/1000 Marvell PHY

°Option 1
Option 2
Option 3
Option 4

Date

Dec. 27, 2016

TS-7970 Gigabit Ethernet PHY

Analog 3.3V i o
- - - A ] B3V
U16-B 220 ohm
i c164 J» 165 J» €206
22 uF 22 uF 10 uF
36 {ReG_IN 2
FB7 AVDD33
13.3v1 D i AVDD33 25 —_ —_ —_
220 ohm a7
REGCAP1
c207 —=cisr
G207 — 22uF 0 Internal 1.0V Reg
1 ciss DVDD_OUT _ i
22 uF 6
DVDD
p— - pvDD |42 c58 €170 c171 css
- a 10 nF 22 uF 22 uF 22uF
REGCAP2
FBS . .
Digital 1.8V
Lgvi[ o—n ' ' ' 10 1vbpo_SEL AVDD18_OUT |32 - — — —
220 ohm
11 3
c208 Cc176 c182 c183 vDDO AVDD18 Internal 1.8V Reg
10 uF 22 uF 22 uF 22 uF 49 19 i i
VDDO AVDD18
52 {\ppo AvDD18 |28
a8 1 cs7 C167 c168 56 €169 c89
— — — — AVDD18 10 nF 22 UF 22 UF 10 nF 22 UF 22uF
ﬁVSS_EPAD AVDDC18 |22
— PHY_ETH_88E1512 — — — p— — —
RN6-B
BV NN
3.3K
1 U16-A
C l | T ] RN6-A
8  mmoe———o 9
IRGMIL REF_CLKI[ > CLK125
------ 8
RGMIL MDIO[ > Mpio . e
a0 7 mpiNo] 22 (]MDLO M,
IRGMIL_MCLKI[ > MDC 28 (= ———
i.MX6Q - RGMII MPIPtel e
coa 42 RXD[0] mDIN[1] 2 (JMDLL M
RGMII_RDO A
_ 45 24
RGMII_RD1 |B23 T RXD[1] MDIP[1] (JWMRLL P
RGMII_RD2 | B24 47 | RXD[2]
D23 LT
RGMII_RD3 ) 48 | pvppa] mpIN[2] 2 ] MRLZ T
P ———
RGMII_RXC [B25 | MDIP[2] 22 (JMDL2 P
46
RGMII_RX_CTL |22 43 i
RX_CTRL MDIN[3] 22 JWDL3 M
18 DI 3 P!
MDIP[3] (JMRL3 Py
c22
RGMI1_TDO 1 20 fxppo]
RGMII_TD1 |-F20 -
RGMII_TD2 }E21 | TXD[1]
RGMII_TD3 |424 54 1 rxp[2]
| 55 1 rxp[3] S_INNF2—
D21 B
RGMII_TXC T E
53
RGMII_TX_CTL €23 TX_CLK
56 fx_cTRL
e s OuTN2—
MX6_SINGLE_CORE_BGA624 RN8-A - 4
iMX6 Single Core Ind Temp 3.3K S_OUTP[—
iMX6 Quad Core Ind Temp
iMX6 Single Core Ind Temp 8
iMX6 Quad Core Ind Temp
1 R156
— i18% [ >—A/\N\——2 conric
4.99K s e
Leo[1] FE————————— < JIETH L ACT_LED#
, RNeD
aev > SdVAVAY
3.3K w
16 LED[O0] - —————<_ | IETH_1 [INK TED#
RESETn
LED[2]_INTh 2 < JRGMIL INT#
RN28-B
B o—A\\N= .
10K PHY_25MHZ 1.8%1 [ >——3 XTAL_IN RSET
= 4 RN6C
|_ HSDACN | 31 11.8v1 > /\/\/\I
ol KA Q15-A 23 2 3.3K
_________ 2\ =3I XTAL_OUT HSDACP |24 R155
\ETH_PHY_RESETI [ > s TsTPT 22 4.99K
1
PHY_ETH_88E1512
- 5 =
|_
i 5) e
BW-&H o——AAN s Strapped for PHY
36.5K 1
address = 1
5 —
F}
o K Q17-B .
N A\pE Technologic Systems
4
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Rev: E Designer
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Gigabit Ethernet Controller

254 us2
15T e | |
PCIERX MIL_> | 1
1 uF 20 —
C255 PE_TN VDD3_3 64 ] ] <:|E»:3\Z
PCERX AL > I I 2 tpe TP vop3_3|2L ’ ’
-1 uF vpD3_3 4L 1 cose 1 cos7 c258 259
VDD3 3 10 1 UuF -1 uF -1 uF 1 uF
______ . 23 PCI voD3_3}-27
IPCIE TX M >——=2HPE_RN e — ,
------ 24 L
BCIE_TX I >—=—PE_RP —
2 N8 4 vDD1_5_ouT |22 1.5V
AVAVAY =
3.3K vDD1 5 co3
L P - 25 1 coo1 1 coe0
- 210 PCIE_CLK Mi[_>————=2{PECLK_N vpD1_5 L - fi 22uF
1210 PCIE CLC Il >——28pecLK P 22 nF 1 uF 6.3V
, RN15D — —
N§\3/KN 1211 1210 ‘
: 2 RsvD2 PD [N 0.9V
38 .
3lesvparp Oyt VDDO_9_OUT
N 5 vbDo_9 22
RSVD5_PU -
/\:{\3{<\I 6 B out 42 1 c292 c261 1 c262 1 co2
' RSVD6_PU  Qut VbDO_9 — T T 1w T 2
- 32 22 nF ’ :
RNILA 'RES U [ > ZlrsvD7 PU [N vDDO_9 \ 6.3v
=== 11
( ! B3vI[ > AVAVAY, 8 lesvos pU [N VDDO_9 v
3.3K o e
, RNISC RSVDO_PU [N =
AN 12 fpsvD12 PU Out — —
58 ===
] 3.3K 158 ]
R — . 1.2v vat 13 lpsvb13 PU Out ™ 1.2 MDI_PO MRIO_P,
VDD SOC_CAP [ > Y ' . - 14 ’ MDI_MO
oo e l i.MX6Q - PCle Rovota Py IN i Giaabit
108 A5 frsvpis U Qut g
22 UF MDI_P1
GB1 pCIE_VPTX , RN10-D RX 3.6 MDI_M1 h
AN . Ethernet
— 3.3K NC SDPO
- 61 MDI_P2 -
2l lspp1 .
: H7] pciE_vP NC 62 45 MDI_M2 Pal rS
- RN11-B NC —=sbr2 -
60
365 A NC 22 spps
A e oo . 3.3K MDI_P3
PCIE_RXM |-BL < J'BCIE_RX_M; 7,8
S 22 MDI_M3
______ 1 _
PCIE_RXP | B2 < JIBCIE RX P} B[ o— NC == Ne -
— RN11-C
2.5V - 382 3 6 16 s
_________ . AVAVAY: PE_WAKE N  Bi-Dir
LYDD_HIGH _CAP!' [ - G71 pCIE_VPH PCIE_TXM |-A3 I I 3.3K
______ 1
|
, " pcIE_Txp | B3 1UF |—<:| IPCIE TX M, Lepo 2L
C366 PC|E7REXT _____________
1uF — CJECEIXE ey 1 Leo1 P29 161G ACT TEDA!
c381 IRES PU! [ > LAN_PWR_GOOD 23 |mmmm e m
MXG_SIINGLE_C%RE_BGA624 I I LED2 =——< |IGIG_SPEED_LED#I
R45 °Option 1 =  iMX6 Single Core Ind Temp 28
— 200 Option 2 = iMX6 Quad Core Ind Temp 1UuF DEV_OFF_N |I’]pUtS . RN12-D
_ Option 3= iMX6Single Core Ind Temp 17 |21O s 0, L
Option 4 =  iMX6 Quad Core Ind Temp 1210 RESET# [ >———={PE_RST_N o ZRN VAVAVA i3 3
ut RSVD44— 3.3K
IN RrsvDazF2  NC
Bi  Rrsvpss pul38 AN12.C
35 6 3
— Out RSVD35_PU VVAA
CJiBES P, 19 fi1AG_cLk i 2 33K
Bi  RsvD34_PU '
29 1 7TAG_TDI
RN11-D
- RN12-B
33V [ A AAAN 18 | ;TAG_TMS cTop 40 7 AANL
3.3K
3.3K
—41{3TAG_TDO
1 c203 1 cooa
___22nF _22nF
37
45 a2 Out cBOT
- RSET |28
c63
fi20 Zsmiz_an >— | 4 \xtaL1  Input oND PADLES ~150
560 pF 4.99K
DNP p—
(-] —_
Option 3 =  Intel i210 I-Temp Gigabit Eth Controller -
Option 4 =  Intel i210 I-Temp Gigabit Eth Controller -

MDIX supported in 10/100 modes
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FB12

PCle 100 MHz

Clock Generator

u4a2

220 ohm

C275
.1 uF

‘\}__H_dv

‘\H’_,

C276
.1 uF

Cc277
.1 uF

‘\H’_,

‘\H’_,

12C_1_CiK

C285
.1 uF

12

17

21

18

b1

[ 19

22

Y2

23

c44
15 pF

25 MHz

VDD
VDD
VDD BUF_XIN
VDD
VDD
OE_PAIRO oU
OE_PAIR1 NC
OE_PIN2 | PU NG
S50
PD
ss 1
DIFFO_P
DIFFO_N
SCLK
SDATA
DIFFL_P
XOUT
DIFF_N
XIN
GND
GND
GND

NCF——

Level
Shifter

uU33

X1

=1
lool
<1

VCC

GND

CLK

OE

DNP

1>e

16 ) 'MXB PCIE CLKP!

24

25

S152142_QFN24

3>4

GND vcC

74LVC2GU04DCK_SC70

R19

DNP

Gyro-Accelerometer

Option not populated on any standard models

u17

2]
3]

_9 DNC

126 1 el [ o—2scL

i5¢ L pAT) [ —241spA

IGYRO_INDI [ >——22 fnT

T .

VDD_IO

vpp 3

RSVD_VDD

22

SPI_CS#

AUX_SCL H—
AUX_SDA [-21-

F_sync L

RSVD_GND 29

oND L8

PAD 22

DNP

1
|

ReG_ouT H2
c234
.1 uF

C233
ca7

10 nF du

<1133

=
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CPU ETH1

Gig MagJack

MAGJACK_GIG_7800

— ] esy
R44
ETH.LLINK LEPA > NV T 19| 20|
75 14 .
Alignment
* 1 Pegs
13 -1~
_____ o o
Wi o P> = [ 1]
w| 3¢
ol ol Slic Lz
_____ (o] o
WL 1L el > 4 % g [ 3]
6
WL M o 3llc [ 6]
_____ (o] o
LDLZ__B'D 2 % g E
1
NBCZE > 1 Slie (e
_____ o o
WD B> 8 7]
1 3|[¢
WDLIMi[ > 9 % % [&]
16
-
15 * -~ POE |-
J c286 J c287 J c283 J c288 18
— — — — Left shield "OF
Il uF Il uF Il uF Il uF
21 22
ETH 1 ACT_LED# [ > B

Left LED (Green)
Link / Activity

CPU JTAG

CN77

JTAG_TMS

JTAG_TDI

JTAG_TCK

NC

JTAG_TDO

NC

CPU_RESET#

GND/5V

GND

£
151
lwl
I=1

JTAG_10PIN_TC2050_SMT

Tag-Connect

PCle Ethernet

Gig M

agJack

T2 17| 18|
i3.3V1 Alignment
Pegs
11 Left LED 9
R56 1 * >
IS0 ACT TEDH |
GI6 AT TER [o—— AN/ Green
140
2|+ o o —
WwDIo_ ML > 1| TX+
1010 P> L § g [2]m
_———— o o
DI > Lhs 3 | Rx+
Wigid 21 § g [e]rx
_———— o o
WDz [ 8 % g ]
Wiz P> 2 (5]
——— 8 (] o
Y] > 7
BRRH [ 7 % g 5]
10
75 ohm Res.
530 13 Right LED and
B3vI[_> 1000 pF 2KV
-1 Cc284 -1 C295 -1~
. . 14 - Shield
1 uF 22 nF Yellow
e e DNP 15 16
_ _ °
Option 3 = Tab Up Gigabit MagJack
Option 4 = Tab Up Gigabit MagJack
R54 N
IGIG_SPEED_LED# [ > AVAVAY
140

Swapped polarity of Ethernet pairs

SMT RA LEDs

g3 >

2 LED3

A S

1 Green

2 LED2 2 LED4
4y “y
Yellow 1 Red
R53 R52
140 140
IRED_LED#I
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Micro SD
Card Socket

]|
Tl
I<1

Q18
~ /\ R42
B3N T2 NN
75
© J» C204
________ - R82 10 uF
IEN_RIC_PWRH [ >— 6.04K I

At system power up, FET is off

[«2]
—
>
[32]
N I—H—l o)
14T
RNO-A
R2g } LAAA-E
—
36.5K 3.3K
CN3
160
15D2 Dol >—L{DATA 0 vop 4 I I
L . 22 uF |
SD2 DU >——DATA1 —
D2 D2l >—LDATA 2
e ) GND S
1SD2_D3![ >——={DATA 3
_____ . 3 FRM1 2
1SD2_CMP, [ >———= COMMAND 10
FRM2
8DZ Tl >——2 etk FRM3 1L
FRM4 2
CONN_MICRO_SD L
U4
I | A3 vee |8
SD3 DO [ > DATA_0 -
vee
(SSX N H D A4 I DATA 1 vee |20
S A5 vee K2
sp3 p2A[ > DATA 2
— B2
SEIE [ DATA 2
B3 1paTA 4
B4 1paTA 5 veeo <8
M4
85 veeQ
B5 Ipata 6 veco |
B6 veeo 2
B8 I pata_7 o5
veeQ
1SD3_cMp! [ > M5 | COMMAND
§D3_CLKi [ M6 feik
ca
Bau[>——FS {ReseT# GND ==
GND
GND &2
A6 10sH_GND GND [0
GND |8
oND N2
- 5 GND NS
TOSH_GND onD |24
o GND B8
VDD_I

1 c383
. .1uF

EMMC_MICRON_4GB_BG153_ITEMP

i ci04 L cC103 —1 C102
:|: 22uF  _ 22uF .22 uF
i C101 -1 _cio0 L C53
:|: 22uF - .22uF __ 10nF

Precision

RTC and Temp. Sensor

GND guard band

RICE 3V >
4 3 c146
RN9-D RN9-C I I
3.3K 3.3K
.22 uF i
5 6 -
12C_1 CLK, 206, ol ===
C_1 ClKi[ > SCL vee |14 < ] RTC 3.3V
. o
I2C_1 DAT, > L spa
13 1ereQ OUT ;
o BAT
—Sne
, RN28C . RN2BD
e
[RIC 33V [ AVAVAY VAA —ne —— %2
10K 10K -IT-
A5 Ine GND B
BKAZ 1BV >

1SL12020_DFN20

R164
10.7K

R93
12.7K

BAT must be > 2.7V

for temp comp to work

R102
30

D16
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DR, HIGH. CAR'

ISP st [Oo— AN\
402
ISPl FLASH CS# [ >—

SPI Boot Flash

SPI_L ClK [ >——cik vee 2 13,3

15511 MOSH [ >————> DIN_DQO

B3V D—ESZ WP#_DQ2
7o HoLD# DQ3
. GND
— Lo cs#

15511 Mi501 [ >————=2{DouT _DQ1 I 22 uF

u1s

C184

4

FLASH_N25Q064_8MB_SOIC

64 bytes of OTP

SATA

1 2V U4-F
rs s Tas -
YRR SOf —W'DT i.MX6Q - SATA
367
.1 uF
a3lcatave e e
SATA_VP SATA Rxp | B14 — ( JISATARXP
SATA_RXM [-A14— ] SATA_RX_M!
SATA_TXM LSATA_TX_M!
2 5V SATA_TXP [FA12—— 1 ISATA TX P!
’ G121 SATA_VPH
, SATA_REXT L—Lﬁ—|
368
.1 uF
R51
MX6_SINGLE_CORE_BGA624 200
°Option 1 = iMX6 Single Core Ind Temp
_ Option 2 = iMX6 Quad Core Ind Temp
Option 3 = iMX6 Single Core Ind Temp
Option 4 = iMX6 Quad Core Ind Temp

WIFiI Radio

K1

BT_FUNC2

—— BT_FUNC4

IBT_RXP D—M

o pral
BLRIS; > — 35

NC —

NC —4

NC —

DL_ENy > 10
WIRCRG [ ——

BT_FUNC5

BT_EN

HCI_TX
HCI_RX
HCI_CTS

HCI_RTS

WL_UART_DBG
WL_RS232_RX

WL_RS232_TX

WL_EN

WLAN_IRQ

SLOW_CLK

FM_EN
FM_AUD_LOUT

FM_AUD_ROUT

FM_I2S_FSYNC

FM_IRQ
FM_SDA
FM_SCL
FM_I2S_CLK

FM_12S_DI

-2 {EM_12S_DO

FM_AUD_RIN

FM_AUD_LIN

—— FMRFOUT

FMRFIN

VBAT

VIO

SDIO_DO

SDIO_D1

SDIO_D2

SDIO_D3

SDIO_CMD

SDIO_CLK

ANT

NC
VDD_LDO_CLASS_1P5

AUD_IN
AUD_OUT
AUD_CLK

AUD_FSYNC

GND1
GND2
GND3
GND4
GND5
GND6
GND7
GND8
GND9
GND10
GND11
GND12
GND13

GND14

T@ 230
C106

.22 uF

L

43

40

L5
11 . ]
2.7 nH
C185
:|: .22 UF

-6 spipd!
HS— <] {spL B!
H4 isbi b2
8 )spL pa!

17 v
——<_Jisb1 cvp!
H8  lsDL kG
| 48

NC

38

37

33

12

NC
NC
NC

30

44

45

46

47

51

52

53

54

55

56

o

Option 3 =
Option 4 =

DNP

SDIO WiFi and Bluetooth LSR TiWi-BLE
SDIO WiFi and Bluetooth LSR TiWi-BLE

=1
loo
[ ]
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CPU LVDS

.22 uF

|

HD3
----- a 15
U2C_2 CLKi[ >—=
Ud-H e
1267 AT} &
i.MX6Q - LVDS
LVDSO_CLK_N |4 1
LVDSO_CLK_P |3 2
P—C1530
L0 | Lvpso_Txo_N U2 4
N | Lvbso_Txo_p fUL 5
o IS A
~, | Lvpso_Tx1 N U4 7
u3 8
O | LVDSO_TX1_ P
O 9
=
LvDso_Tx2_N |2 10
Vi1 11
LVDSO_TX2_P 12
LVDSO_TX3_N | W2 13 e
LVDSO_TX3_p [ AL 14 -
NVCC_LVDS2P5
HD_LVDS_VIDEO_2
LVDS1_CLK_N Y3 —
LVDS1_CLK_P |-Y4—
LVDS1_TX0 N Y1 —
O | LvDS1_TX0 P |Y2—
Q.
9
A | LVDS1_TXL N [AA2—
> | LvDS1_Tx1_p [AAL-
|
(©]
O | LVDS1 Tx2 N |ABL-
% LVDS1_Tx2_p |AB2—
LVDS1_TX3_N |AA3—
LVDS1_TX3_Pp | -AA4—

°Option 1
Option 2
Option 3
Option 4

MX6_SINGLE_CORE_BGA624
iMX6 Single Core Ind Temp
iMX6 Quad Core Ind Temp
iMX6 Single Core Ind Temp
iMX6 Quad Core Ind Temp

Audio CODEC

u3o

=== 20
. A
BV > VvDD_IO LINEOUT R{-EL
i c279
.1 uF
R132 12
R LINEOUT L
5 vopA 7
——————————— |
mic |22 | |
|
—— 0 | cos0 | !
22uF T 1uF | coss 21 : |
- |
22 1
1 uF |
I V |
A R35 | I
— mic_pias -8 AVAVAY ! |
1.6K FB28 : |
FB31 A~ 25 A\ :
----- |
BOR 1BV [ D>— : 30 {ypp _p 600 ohm . !
600 ohm FB29 1 ' :
J» €39 2 —~—— 2! I
1uF HP_R T \/ |
600 ohm 31 |
----- |
ELLAI [ 41 !
L FB25 I—I I
= |
Hp LIS 5 : A |
600 ohm |
A3 fLINEIN_R : I
|
L o _
24 LNEIN L A NP
o
HP_VGND 4 NC Option 3 = Dual 3.5mm Aud?o Jack
I " 27 Option 4 = Dual 3.5mm Audio Jack
12C_1 DAT| [ >—=—12C_DAT
IX_ LK >——2i2c cik
cr FrLTHE NC
AL K[ >——24 125 _scik
IAUD FRMI >——23 1125 LRCLK 10
_____ VAG
AU XD 22125 DIN
AUB RxpI [ >—22 1125 pourt J»
it c282
AUD METK [ >———21svs_meik T 1 uF
—8nct CTRL_ADRO_Cs 3L
—2Ine2 CTRL_MODE |32 Low = 12C
A7 ne3 A_GND [
29 Inca GNDLE
22 Ines GND2 |2 — A
28
28| 33
NC6 GND_PADDLE
. DNP —
Option 3 = SGTL5000 Codec
Option 4 = SGTL5000 Codec
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2
o 3.3v
BW_5V 1lsv N J15
c251
s5v_out |38 :
AUF 18 {5y POWER
€253 3
- — 1 uF RN16-C
B3Y B 3.3K
L 6
RN35-8 RN35-A i2¢_2_ AT [ >——28 {ppC_DAT IN DDC_DAT_ouT |2 16 1 bpc DATA
47K 47K
W3¢ 5 ki L o——{DbbC_CLK_IN DDC_CLK_0UT |22 15 {ppe_cLock
v 16 23 13
- CE_REMOTE_IN CE_REMOTE_OUT CEC
i.MX6Q - HDMI 1 20 1
- HOT_DET_IN HOT_DET_OUT HOT_PLUG_DETECT
HDMI_pDCceC &2 €250 NVE
N ., AVAVAY
-------- 3.3K
IVDD_SQC_CAP; [ > L Homi_vp HDMI_HPD | K1 —
i €370 N
.1 uF
13 26 10 | 1y
HDMI_CLKP |16
- HDMI_CLKM |12 TVS 14
2.5V 15 24 12 | 1y NC -
VDD HIGH_CAPI [ >— M7 HDMI_VPH
HDMI_Dop | K6
€369
-1 uF HDMI_DoM K3
l 10 29 7 | rxos
L HDMI_D1p |4 TVS TX0_SHIELD |2
HDMI_D1Mm |3 12 27 9 | 1yo.
1 T
HDMI_RES TX1_SHIELD |-
HDMI_D2p | K4
K3
R38 HDMI_D2M l . 32 4 TX2_SHIELD |2
1.6K TX1+
MX6_SINGLE_CORE_BGA624 TVS
°Option iMX6 Single Core Ind Temp 1
o Option iMX6 Quad Core Ind Temp 9 30 6 ™1 TXC_SHIELD
— Option iMX6 Single Core Ind Temp ‘[ :
- Option iMX6 Quad Core Ind Temp
l 4 35 Ll xo+
TVS uml
6 33 3 |y
CEC is a optional T
Mounting Tabs
Remote Control
3
3 GND_1
| ESD_BYPASS oND_ 2| g 4 o <
oND 3|8
J»czns oND_4 -
LuF 3L 1GND 8 GND_5 -4
34 1GND_9 GND_6 22 nE
36 16ND_10 oND 728 -

HDMI PHY

u29

HDMI Conn.

HDMI_CM2020_TSSOP38

CONN_HDMI_FCI_NO_FLANGE
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CPU USB

U46
U4-G
Al7 A EesSmEs 1
H——< ]WUSB_SILAB_P,
P 0r | &S SHE]
i.MX6Q - USB \GRORVICE P [ 2 o : $ oo
| 21 (iUEE ofd A
USB_OTG_DN |B8—— ] 1G SR OTG I ' Al6 ] USE SIAED
USB_OTG_DP |-A6—— 1 I0SB_OTG_P! SR DEVICE ! alo- 16
B3V > ' ' Fo 1 vbpusB_cap R103 SRDRVIGE ML ° Blio G
USB_OTG_VBUS vty ——<_]lUsB OTIG M
ISw_sv, cl 12
%ﬂF 0136§ —B8 1 GSB_OTG_CHD 30 14 | 1D S
u 1lu —-—————— B e © ssm—
USB_H1_Dp |E10 — ] USR_HQSI P ¢ D|is
USB_H1_DN |E10 — «J0sgwosTM 0 _____ 5
\EN_CONSOLE#! | SEL_AB 15 » S
— — USB_H1_VBUS R104 ol oo VBUS < J@Ivm
——— -
7 SW_5Y) vee 28
MX6_SINGLE_CORE_BGA624 30 4 1
°Option 1 = iMX6 Single Core Ind Temp —PW_SEL GND C235
Option 2 = iMX6 Quad Core Ind Temp GND
Option 3 = iMX6 Single Core Ind Temp 1 uF
Option 4 = iMX6 Quad Core Ind Temp |
USB_SW_TS3USB3200_QFN16 L
U34
27
~<L{vBUS_DET VoD L3
13 10
—|OV_CURL VDD C265 C266 C267
17 fov_curz voD 22 1uF 1uF LuF _
219 fov curs voD 22
2L oV cura vop 22 — — — m—
vop |28
OSR™1T6eT T 1 30
USB_HQST Mi[ >————=—USB_UP-
1
i35 HOST P\ >——32usB_up+ USB_DN1-
USB_DN1+ -2
28 | SUSPEND
__________ 6 USB_DN2- P—— <1 1JSB X2 Mi
USB_HUB RESET# [ »——=%20| RESET# 4 e emm——=
USB_DN2+ ———<__JWSB_X2_P!
RN15-A
LAAN 22 1spa USB_DN3-F8—— ] 1USB_bNa_Mi
3.3€ USB_DN3+ -——< ] [USB_DN3_P!
- 25 {CNFIG 1 u4s
24 USB_DN4-F8—— ] [USB X4 M Al 7 R
sc. CFG_0 - Lo s m ———<CJiusB4_p!
c64 - 9 i m=—ors 21D+ 1O S ]
R22 USB_DN4+F—— < ] USB. X4 P! i .
'HUB 24MHZ1 D—| i AVavaY, | B iU A
287K | s2] XTAL_OUT | Ale  —mmmmo
100 pF 12 | ——<_Jwse4_M!
PRT_PWR1 12 3 |D- a—
38 Y TAL_IN o—
- PRT_PWR2 |28 ? _Bl10 55 0E W
— L T
18 Cli12
PRT_PWR3 =2~ | 12
» 14 { core_FILT 2 a0 O
PRT_PWR4 2 o b|is
ca1 34 P FiLT R .
1uF TEST 1L ISEL_DC_UsB# SEL_AB 15 _ .
10V c263 35 9 VBUS < JUIvA
>R_BIAS 3 SEL_CD 16
AUF GND_PAD vee ==
. N c236
N — R85 USB2514_QFN36 ——{PW_SEL  GND

12.1K

.1 uF
GNDE

USB_SW_TS3USB3200_QFN16 -

Dual Host USB

J2

FB14 Dual A
USB_AGST 5w > 220 USB 2.0
220 ohm
5 lvBus
iUSB_DN3_MI[ > 6 | paT- Top
WsB DN3_ P[> 7 bAT+
8 1GND
FRAME |2
1
R . - veus EraNE |20
USB X4 Mi_> DAT- 11
USE_X4_ B> 3 | oAt FRAME
4 1 GND FRAME |2
TVS2
? CONN_USB_2_DUAL_RA
1 —
FB13
2 N
A 220 ohm
= . [ |E t[ L
TVS_USB2_NUP4114_SC88
1
FB20 Dual A
USB HOST svi> A USB 2.0
220 ohm
5 lvBus
wsa4_M[ > 6 | oar. o
T : p
WwsB4 P[> DAT+
8 1eND
FRAME 2
1
R . | veus ERANE 10
IL-J§B___2___||:> DAT- 1
IUSE_X2_PI[_ > 3 | oAt FRAME
4 1 GND FRAME |2
TVS3

R

6
2 5
3

4

TVS_USB2_NUP4114_SC88

CONN_USB_2_DUAL_RA

FB15

220 ohm
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Edge Conn.

CN99
Factory Programmer

CN99

Edge

r Conn.

— B AL fGND

EE\ZD—B]' 3.3V
ro————— . A2
>—*2]

n1s SP_1 LK SPI_CLK
AVAVAY, B2 1pooT_seLECT
1.6K

RN36-D
47K

iSP1_1_nosH [ >3 spi_mosl

3¢ L DATIC >——L2312c_pat

isp1 - misol [ >———24 spi_miso
1261 S o—2H1ec_cik

1551 1 Csita [ >———L2{spI_cpu_cs#

iSP1 FLASH Cs# [ D22 SPI_FLASH_CS#

ITAG FPGA_ToKi [ 28 uTAG_TeK
BV A O—8sv A

UTAG_FPGA.TMSIL >——211JTAG_TMS
I51CAB DATAI [ >————LL SILAB_DAT

\FTAG. FRGA DI >———28uTAG_TDI
KIAB K [ O———28s1LaB_clK

UTAG FPGA_ DO >——2215TAG_TDO

EXT_ PWR CYCLEH [ L2 PWR_CYCLE#

iChU RESETZA L >——219 fcpy_ResET#
BV A [>——Bl0lgy A

gavil >—ALL fsense sae

ISpI_1_csi#

g RSl e

R79
14.7K

CON22_EDGE_PCIE_7682

Mod Bus RS-485 and Edge Conn.

IEN MODBUS_3v#i

[To) SRLL g An SR A s

Modbus
Power Switch

PF3
VN o—
1500 mA 6
47K
RN31-C
2
5 RN31-D 3 L S
VAN sAH
47K »}
5 = Q9
— D ,
= o K Q14-A
AN
: ) A 7
i33vi[ > 1
2
RN25-A /}? Q2 — D15
1 8 1 — TVS7
> NN AN
- > VAN
3
RN25-8 R108 R109 28V
- 60.4 60.4
2
Q3 _
1

_________ 3
'MODBUS FAULTI [ >—9

4
RN25-D
1.5K

5

RS-485 Driver

Modbus

N RN29-A .
AVAVAY - 5wV
10K FB19
C248 P .
R125 IMODBUS 24VI[ >—— " ——
uas A uF 649 220 ohm
A 4 8 -
MBTXDI[ > TXD vCC -
FB26
R o 1
WB_RXD SVI[ > RXD i |8 ~ %
3 600 ohm
TXEN x-loZ o
P ————— ) 5 R110 2| onp
WMB_TX_EN_485![ >—e———=0|RXEN# GND 60.4
3 1 MoDE
R126
SP485EEN_SOIC — Mo il g
5 > RS-485
DATA-
R111 s
L 60.4 12V-24V sHLD 12
- 7
FB27 , , 12V-24V sHLD |10
Y 8 1GND
600 ohm 1
Tvsil TVS12 RJ45_RA_SHIELD_PJ031 -
6V 6V
FB18
Y Y\
1 1 220 ohm
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RS-232 Transcelver

C273

.1 uF

us1 '

1 con —
1 coro 1 T 1w
. Vce _1 C272

| .1uF 12
Cl+ -
ﬁ v+ |13 1 uF
14
Header

3.3V <-- 5V ala, v

16 c2 CN12
Level shifter BT > — 1 o2 R EELEED > — e oon)
S | 6
_______ STC 485 [ >——217x-_(DSR
XD_232_COMi [ 6 {}c 3 s ~(0SR)
CAN T H[ D>——21RX+_CANH_(DTR)
U27 e R
IRTS_232.CoMI > 20 @c 1 CAN 1T O>——21{R%- CANL_(RI)
- 1
DIR ———
ol veeP— <330 = fra>o—28 3
L 2959 0F TXD NC 10
7
___________________ RTS
ISTC_RXD 232 aVi[ >—21a1 B1|L8 8 0@1 2 <_JiR$-232_STC RXD! 2 5
B 3 17 RXD GND
BXP_232_COM_3Vi[ >—{A2 B2 5 o@ . .
__________ CTS
ICTs 235 com avil >——a3 B3j-L8
CALZFO >—S51a Bl L5 G, 20— o -
fm————— 5 14 e . HD_COM_2X5_2.54MM
CAN 1RXD! [ >——Las 85 F4— ] [RXD CANI_5V) - 0@ -
———————————————— 4
IMB RXD 485_3Vi[ >———"A6 B6 -2 — < JiIMB RXD 5!
BOCRDIEI D>—— a7 72— BRI RO 9L o8
ISTC_RXD_485 3V >——2{n8 B8 |-l — < ]iSTC_RXD_485 5! 4 05
EN_RX SD#fo2———

10

GND
74LVC245_TSSOP20 GND
SP213_SOIC

CAN1 Trancelver

<] 18W_5\W
. R112 R113
uss —1 caa NN AVAVAY, O O
. 60.4 60.4
.1 uF
ENCAN 12 [ >——Benw vee |2
ros - ! 1 A N R S 1
CAN 1 7D [ >———{7TXD CANH < JIcaN 1 H,
Bxh_caNL_swil >——4HrxD CANL|S SR
BW_5V)
5 1 VRer GND |2
R114 R115 1 ) L .
U36 c238 AVAVAY NV O O TIAT010 501Cs AN13A N1 LS
— 60.4 60.4 1 33K
T 1 uF — 3.3K
_______ 8 3 -
EN CAN 2/ [ >———SEn# vee 8 7 24V
CANZ 0! [ o>——xp CANH - ST CAN 2 1
________ 4 6 ———
RXP_CANZ BVi[ >————{RXD CANL ) BTC_CAN 2 T 3| NUP2105L_SOT23
c247
5l VRer GND |2
3 4 1
1 2 .1 uF —
TIAL040_SOIC8 RN13-C RN13-D vs14
— 3.3K 3.3K
6 5 24V B
’ 3| NUP2105L_SOT23
237
-1 uF — MT7 MT8 MT9
= 1 MT125 1 MT125 1 MT125
= = = Technologic Systems Date Dec. 27, 2016

Title: TS-7970 RS-232, CAN

Rev: E Designer Sheet 22 of 27




USB Device Port and Silab uC

SiLabs

24 mA max load

b l l iU DA,
c241 €226
5 25V Max  Pwr INLZ :|: -1 uF 10 uF DIODE_BAT54-CC_SOT23
- _— -
R e L L b USB Device Port
iUSE_SILAB_M! [ >——————2-{USB_DM
USB - Flash RN34-C
HAA D2 AN
P2
LS4 57 BAET; 2 use_vaus " R131 2 :
;- ! 03585 A Single
D | ™ : <) EN PR RAILSH 10 600 ohm USB
1
P0.1H——— ] VDD ARM_CAP} I Ana'og v
BILAB. CIKi[ 2 DEBUG_CLK/RESET# 32 mmm——moe UEOVEET [ > 2|5 ]
Program Po.2 CJENBLUE LEDL 3 FRAME
g e ] 0 IUSH_ DEVICE P[> D+
ISILAB DATA|[ >——=—1DEBUG_DATA A/D po. 3 3L ) BUSH. SWa oo e L
0 emmm— T
A/D TXDO_P0.4 —————"] vDD_HIGH_CAP! A | L Tvsi
- R21 — 29 SB5 <55 TR n nalog CONN_USB_B_RA_BLACK
Vi [ A AN ] 18 po o RXDO_P0.5 —==——--<__] VDD _SOC_CAP; RN24-A
1.5K [; IE
287K i p0 6|28 19
c243 8
— T )
Scale = 4.87% R0 ’ 05 5 DETECT) [ "’__D::I‘;"
pr.ot28 ] VDD ARM 4 6 —
- Rureo 21 15 AR
— - pL1F2E ] SIUAB PIO) 5 3.3K 1
- N 8 ' | Analog 5 5 é ‘
P12 |F=——] SIAR PRI — - K
R71
SALO—ANN ' ' P21 p1.3E— ] [SIAR B2 ?ffgg -------- 1 5\ H|_—:Z:§ oue - 'TD@
14.7K i — IEN_CONSOLE#, S
c274 A/D — 4 -
R163 .1 uF Ry ——— '
P1.4—==———Jl2C_1 DAT, TVS_USB2_NUP4114_SC88
Scale = 42.1% e e 12C L
A/D P15 i2¢ 1 Tk -
33 (R148 TXD | Pr6f2° <] IUARTL RXD! UART 1
99K RXD | pr7}8 A 750 e
R146 16 fpr —
Scale = 50% 4K s +——0 3.3V_A
FIL 15w [ >——21p2.3 6
REG_3.3V : i
— i 240 €218 !
Aga[ >—41pra L uF I 10 uF 55K
Pom - | Y, 13 27 I RN7-B
iz e [ o—\NN P2.5 P0.7_VREF L
1.6K B - 2 I ACD—
RO 12y 6 ' ) ) SuARag
R144 23 us?
_— 1 PAD
VD AVAVAY. P2.7 | c244 c213 6
4.99K — GND 3 A uF 10 uF —— S~ QLA 3 4
1 |2500 mv / L__ RN24-C RN24-D
_ 0 R143 R142 4 G 1.5K 1.5K
Scale = 50% 4.99K 4.99K SILAB_C8051F381_QFN32 - — — 2 EPGASIAR THGA [ >N 6 5
3 REF_AN431A_SOT23 8
m— - RN7-A
A/D full scale = 2.50V = =
- d x« Blue LED
1 Blue
6 3
T 013-A I 0138
ECHORNGE
Y BIEED N A 176 ALUZ 1£D;
Boot to SD 1 “
Push Switch
1 8 e,
— ANV B3V A
10K
RN7-C l O O
3 6 fm—ma
VWV ——CJ Bava
3.3K — RN33-D
- 4 5 [ .
" \V\VN——<Js1LAB DATA,
______ 47K .
R | Ao Technologic Systems Date Dec. 27, 2016
SW_PUSH_RT_TH — i BUS DR AN
- 47K . .
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FPGA required for:

- Adds a MAX3100 UART via SPI
- Auto-485 for two UARTSs

- Provides serial port MUXing

Resistor Strapping Table
0=DNP, 1=POP
R39 R37 R36 R34
0 0 0 1 Option 1
Option 2
Option 3

Option 4

L O O O
= O O

0
1
0
1

P O KB B

Reserved

MACH X0O2 FPGA

PUSH_SW# has no direct
connect to CPU

send status to CPU
via_FPGA_ IRQ1 until disabled

HD1 SPI_CS# is driven by CPU
When true, FPGA
bus signals to HD1

"passes thru" SPI

I ADTr Do 1 F12 \\n e I ba e e
WARTZ RIs L 1081 10_82_css 23— Mg TX0! __ A8 101 13— ENOUT L
_______ . co B3 VCC_10_0
>—fos o el mEes S 530 B v S
1 WARTZ CTS# 10_80 10_B4 L — ] imB RXD 285_ 3V, 810 10_B0 22— {516 1IN
i P i Mo | TR mTE VCC_10_0 il
RNSA WARTZ RXD: 1082 10_s2 M7 B TX EN 485! cs 10_s1 2 ENOUT 7]
: P o i P13 | vecioo . T
f UART2 TXR 10_B2_SPI_SI 0. p1 |12 1080l 22— 55 R
_— UART3 Bxd! [ >—"3410 B4 D14 lyec 10 1
B UART3 XD | D—NZ LKL 58 XD A8 | Hi4 lvee o1 letd — e
UART3 TXD! 10_B2 10_B3 ISTC. X0 468! vee 101 081181 ] e THO0T AL
FU-AE_T-iHEI_! D—Bg 10_BO 10_BO LG 5@:@@:455-_5\5 L12 VCC_10_1 10 B2 MCLK -4
iMX6 UARTSs UART3 152l [ >—M13 410 1 10_B3 HE— 157 TX BN 485 o B1 D12
E12 -
10_B1EL2 M1 fmm o
AT M4 |, oy M6 |\ 10,2 1o0_s3M — 7 ICH DG
N11
P P8 Vee 10 2
UART4 TXD! [ >——10_B2 o o - LCD_D10 goes to FPGA, HD1, and CPU
______ P ===
UARTS RXD! [ >4 10_B1 10_B2 [—=——-<_] [TXD_232 _COM; VCC_10_2 "
______ N4 rem oo 10_g2 [N
GARTE X0 [ >——13 10 g 10_B2_SPI_SO [—————<__] RXD_232_COM_3V| L
10_80 8 — ) B{52532 oM 10_80 "
&2110 1 10_B4 2] 1575 37 COM 3V Lt | vee_t0_3 10_8o [-A22
wo | 10_B0 A% ican CK)
112 10 B1
N | e e Gl
10_B1 10 B3R — GBI IXD_232! VCC_I10_4
waa| .. = f - ST
10_B1 10_B4 ST TRXD, 232 3w 10 B4l
————— [ep—— _——_——————=1
10_82 - —< ) iBOL TXD! a8V o D3 fvee_to_s 10_B0 -22—— <] IERGA_SIIAB_CLK#)
------ 1 B13
e A ESCEEE CSTE e
i5C L DAT! INIT#_10_BO 10_B2|-N2 R, 10_B4F2 \SICAB DATAI
re——— - - B14
B
12C_ 1 ok 10_B1 339 10_so &Lt
i |OiB4 N9 .1 uF
SUSH SW CPU7 h M2 10 B2 'HD1 sPi CLk!
> B2 - L SRLAK
PUSH_SW CPU# 10_B3 LAl ] AL |yoc core
10_B2 ——<__] HD1_SP1_MOSI | K12
. oL srLos ! L AL4 |\ oe core 10_B1
10_B2 —<:| HDL SPI _MISO, B N1 10 B2 | M5
ALS | hoONE_10_BO P9 mEmmeeee VCC_CORE -
_10_] 10_B2 22— <] HDL SP1 C5#1 P14 10_Bo B
ALO |15 o VCC_CORE o
a0 o 10_B2 <_J'REBOOT
RS 10_BO_SDA
R34 A7 110 B0 10 g2E% DL DO T 3 4 )
o < e T
v 10_B2 F——IHPLPIO_2! 10_Bo|-BL RN3-C RN3-D NGB
°Option 1 = RS7 NG o ——— 13 3.3K 3.3K A
— ption 1 = ° DNP e , 14 082N HDL IO 3 10 B3 :
- Option 3 = option2= LOK<o L EPGA_SPL CLKI>—S24 10 B1 P4 R K13 6 ° 7
— Option 3= 1.6K ption4 = 16Kk ==l 13 10_B2 ——__J{HD1 DIO_4! 10 B1|—=
- — IERGA _SPI_MISQI[ >—==10_B1 C10
_________ PROG# _10_B0 <2
— [EPGA_SPIMGSH >—F410_B1 1
IEPGA_SPLCS0# [ >—310 81 10_s2 P HB1 Do 3! -
10_B2 LG&TQE_-DT_O-_E! N12 | 10 B2 SPI SN F2
Pm— e e n cs c12 - T 10_BS——
[ERGA_SPL csiz >—S8 110 Bo_scL 10_Bo &L 1220 g 62
— 10_Bs B2
410 B4 10_B3KZ M10 |, go o
_______ - 10_B5 —==——<__J1HUB_24MHZ!
iCAU_RESET# [ 1081 81
10_BsBL
—————————— P12 |
i F14 o mmm
IERGA_24MHZ_CLKI [ >—==+10_B2 10 B1 ] \FRGA RESET/
K14 ks
10_B1 ————_|{FPGA_IRQ 1 Bank 5
10_Bo |4 10 BsFS ) BT XD 1.8V
M3 D1 == -
10 B2|—= o7 N 10 B5s|———< ] .BL.RXD.
10_85 -—— ] 1BT_RTS!
_________ ad 10_ps FE2— <] 1BI_CTS!
UTAG FPGA_TDO; DO
\TAG_FPGA_TDLI[ > B4 oI JTAG
P A A6 E3 -
UTAG FPGA_TMSI[ ™S u12 10_B5 =] WL ENy
FP———————— 1 B6 C3 |=— ==
JTAG_FPGA_TCK > TCK 10_85 —__] BT ENI
e i ' LATTICE_MACHXO_4000LUT_CB132 - ==
3 2 1
RN5-C RN5-B
3.3K 3.3K 3.3K
6 7 8
e GND GND GND GND GND  GND GND GND  GND
B3V >
A5 Bif b1 D2 G2 HL L2 pid P

B3V [ [ [
C371 -1 C372 c373 1 C374 1 C375
T .1 uF . .1uF duF — 1uF . .1uF
33V [
C143 C152
99 UF 52 UE C376 C377 1 C378 C379

.1 uF

.1 uF . .1uF .1 uF

e —
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MSATA or USB only Mini-Cards

/mm Stack Height

Lo center

of bd.

J3

SIM Card Connector

For use with mini-card USB Cell modems

CN13
c1 GND1
PCle / mSATA mMSATA / PCle vee MNT
—L | WAKE#/ RESERVED 3.3v/ 3.3V AUX|[-2 €2 | RESET MNT [-CND2
NC 2 COEX1 / RESERVED GND/ GND A €3 lcLock Nt [CNBS
NC_5 | COEX2 / RESERVED 15/ 1.5v}8 5 |l GnD MNT |-CND4
c51 Z s c6 GNDS5
o= \ [ —' CLK_REQ# / RESERVED RESERVED / UIM_PWR v MNT
SATARX P[> | | 9 { 6ND/ GND RESERVED /  UIM_DATA -2 L1 1/0_DATA i
10 nf 1L REF CLK- / RESERVED RESERVED /  UIM_CLK |22 — -
13 I REF CLK+ /RESERVED  RESERVED / UIM_RESET 22 | ci1s
€50 15 1 GND/ GND RESERVED /  UIM_vpPP |28 -22 uF
SATA_RX_M'[ > i i
10 nf ‘
49 —
P —— | |1 NC L7} y1M_c8 / RESERVED GND / D 8 -
ISATA TX M > || NC 291 )i C4 / RESERVED RESERVED / DISABLE# -2
10 nF 211 GND/ GND RESERVED /  PE_RST# |22 <] ICPU_RESET#
23 | pE RX- / +B 3.3v/ 3.3V AUX[24
C48 25 26
______ \ [ PE_RX+ /-B GND/ GND
SATATX P[> | | 27 1 GND/ GND 15v/ 15v[2 f133
10 nF 29 1 GND/ GND TW_CLK/  SMB_oLk 22 _ AAN——— ] USE DN M
SLIPE TX- /-A TW_DATA/  SMB_DATA|SZ- 0T
33 fpE TX+ /+A GND / GND 2
35 1 GND/ GND RESERVED /  USB_D- |22 R134
37 { GND/ GND RESERVED /  USB_D+ |8 ANN—] WsB_DN3_P!
1 39 |3.3V_AUX /3.3v GND / GND |42 10
B3VI[ > 41 f 33V AUX 3.3V RESERVED / LED_WwAN# |22~ NC
43 | GND/ NC (mSATA SEL) RESERVED /  LED_WLAN# |24 NC
NC _45 | RESERVED / VENDOR RESERVED /  LED_WPAN# -8 NC
NC 47| RESERVED / VENDOR 15/ 1.5V C ] EILIE
NC 49 | RESERVED / DA/DSS GND / GND 22
51 | RESERVED / PRESENCE DECTION 3.3v/ 3.3v}22 ]33y
53 fTAB_GND TAB_GND |22
NC 55 | \NT_HOLE MNT_HOLE |-2& NC
DNP
— °
Option 3 = mSATA/Mini-Card Connector (9mm)
Option 4 = mSATA/Mini-Card Connector (9mm)
Opti t lated tandard model
ption NOt populatea on any stanaar odels . DNP DNP
CN5
Option 3 = 6mm PEM Standoff
6 Option 4 =  6mm PEM Standoff
7lenp  RXH
4 RX- 2
GND
1 lGND
8 lrRm X2
O lFRM Tx+ 2
p— DNP
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Two DIO

; Screw Terminals
S et 2 Rows X 8

% 30V IN or OUT
<Jipio_1l

D Top Row

AN
st | 1 Right

_["Z : = Sinks 500 mA
133vI [ >——

DIODE_BAT54-CC_SOT23

1 O0000000
IS

_____ Left mul

%)
:E
2
o
=
>

1

RN26-A
1.5K

% 30V IN or OUT

— Bottom Row

Q4 TVSS
) ok -
SAN R g ht 16— SR
H4 )iDIc 2
H8 Do T

- Sinks 500 mA

]
00000000

Left

0
s
@

4 to 20 mA
Analog Inputs

4

______ R107 R33

A VN s BB VNNV C SR AR AN AN —— IR G
. 30 1.6K
%ﬁ %%< %m e cso ruds
Technologic Systems Date Dec. 27, 2016

Title: TS-7970 LVDS Video, Screw Term Conn

Rev: E Designer Sheet 26 of 27




STC
RS-485 Driver

RN29-C
AVAVAY ‘ <J BW_s\V
10K
i c239 7
u44 -1 uF RN29-B
10K
ISTC_TXD_4853! > 4 1yp vee |8 — )
__________ 1 L
ISTC_RXD_485 5VI[ > RXD X+ 2 < )ISTC_485+1
3l-venr, -0
TXEN x- oL < ]'SIC_485-
ISTC X EN_4851 [ >———20|RXEN# GND [ 4
2 2
RN29-D
SP485EEN_SOIC p— 10K
5 TVS13 TVS10
6V 6V
1 1
HD1
HDL Do 5/ >—24 33y B3
HDL DIO_8![ >—22- (2 ) HDLIRG]
IHD1"SPI_ MOSI! [ >——2% 9 iDL 5P s
11 HE1CSPL MISO 28 - D1 SPLCLK!
SRR > — L 6], o5 |
220 ohm
iLCH pij>—H use+ H3— <] HDL USE_B!
EDLTO [ >—L2 ™0 use- ] DL USE_ W
013D Vi L >——2RxD H——1Leh DG
s RN10-A 1
------ R
HO1BIo 1 >——2 poE L YAV, < 1Lch_bos,
3.3K
HDL DIO_2! [ >——LpoE oND 2
RN10-B
HDL DIo_ 3 >——2PoE GND 2 — 3.3K
7
ETa 1~ A | 2 | 1 | ______ I
HD1 DIO_ 4l >—=1POE v+ =< ] 1PUSH_Sw#!
6
HD_2X12_DC_2.54MM_TH 33K
RN10-C
3

Enable USB Console

Daughter Card

HD2
WUX ADITH fh 24| 33vFE B3
LR T 22 21— rES35T5 ]
BUS_DIBI > (2L ) MUXADI2!
IMOX AD 34 N 20 HE——< WX A0 131
WMUXAD IS 18 L] iWUX AD 091
iMUX AD 081 16| 22— W0X AG o7
MUY AD g k14 2 I GUX 2008
\==== 12 11 1o T \WAIT4A
D10 20! > =< BUS WAIT#
BUS BHEA[ > 10 F——J DX A5 05
WUX AD 03 8 <) iMUX 20 04
iMUX AD 021 6 P——<'8Us Co
MUX_AD 01" 4 P B0 AIEA
IMUX AD OO N 2| GNDjl
HD_2X12_2.54MM_TH —
\OCAs 35! 7
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