TS-7990 Standard Options

XOPP1

PCB_7990_C
—|  ASSEMBLY_OPTIONS

1 PCB_99

Option 1 TS-TPC-7990-SMN2E 800x480 800nit Resistive Touch display, Solo 800MHz i.MX6 CPU, 1G RAM, 4G eMMC, Extended Temp
TS-TPC-7990-SMN3E 1024x600 800nit Capacitive Touch display, Solo 800MHz i.MX6 CPU, 1G RAM, 4G eMMC, Extended Temp

TS-TPC-7990-QMW2E 800x480 800nit Resistive Touch display, Quad 1GHz CPU, 1G RAM, 4G eMMC, NimbeLink Socket, WiFi, Accelerometer, Extended Temp
1024x600 800nit Capacitive Touch display, Quad 1GHz CPU, 1G RAM, 4G eMMC, NimbeLink Socket, WiFi, Accelerometer, Extended

Option 3
TS-TPC-7990-QMW3E

LXD LCD Option

7", 1024x600, PCAP Touch, 800nit

Included on ALL Standard Options
Add: CN1, CN5, P4

OKAYA LCD Option

7", 800x480, Resistive Touch, 800nit
Included on ALL Standard Options

Add: CN11, CN4, P3

PCle socket Option:

Included on ALL Standard Options
Add: U50, J3, U45, MT5, MT6

SIM socket Option:

NOT Included on any Standard Options
Add: CN13

Heat Sink for CPU

TSPN: HS-50x53x13

Accelerometer Option:

Included Only on Qxxxx Standard Option

Add: U21

NimbeLink Socket Option:

Included Only on Qxxxx Standard Option

Add: CN6 & CN6A

WiFi/Bluetooth Option
w/ Chip Antenna

U.FL available on request

Included Only on Qxxxx Standard Option
Add: K2 (Chip antenna)

(alternate: U.FL antenna connector)

Choke Option

Input power filter feature

NOT Included on any Standard Options

ADD: CH1 - Remove FB46, FB44

Web Schematic: Some proprietary information has been withheld.

MT LCD Option

NOT Included on any Standard Options

7", 800x480, Resistive Touch, 320nit
Remove: P4, CN1, CN5, CN11, CN4, and P3
Add: U59, CN8 and CN9
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TS-7990 Rev.B --> Rev.C Changes

Correct several footprints

Correct Capacitive Touch Sense solution

Mini-PCle socket uses DIO for reset (can not use CPU_RESET#
Add ed Optional SIM Socket (CN13)

Change WiFi to use SPI (SDIO does not work)

eMMC 3.3V has power input that can be switched

BOM scrubbing for REACH/RoHS2 Compliance

Added RESET# to CN6

Moved TOUCH_RESET to a CPU DIO pin

All 4 IMX6 UARTs MUXed thru FPGA
FPGA has some MAX3100 UARTSs

Features that require UART:

3 RS-232 Ports
3 RS-485 Ports

1 UART for NimbeLink
1 UART for BlueTooth

Technologic Systems

Date June 1, 2017

Title: TS-7990

Rev: C

Designer

Sheet 3 of 30




u4-J
) IRAN. A[0Q: 1511 U23
i.MX6Q - DDR ( )
----- 1
IRAV_D 00— AD2| DRAM_AQ [AC14——q ®RAM 2D, oo N3 UB2
ooy N—y B Y PEPR - RAN A0, N3 A0 vDDO B2 CIBHRIET
| AL T oo a 1
| — A orav_sz [ ss1e | BELAT] ESLAL: 55]AL Top VD122
RAM D 04t \—ac1] jpavipa DRAM Az fY14a 4 IRAM AQ3; BAM. A2, N2 A2 G7 | case I caes | caer | caes | czea | c3os
IRAM D 051 h— AD1| - il Y 1 IRAM_AQ3! vVDD2 . 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF
; ! DRAM_D5 DRAM_A4 W14 A lRAM AQ4  Z=Z= 1 P8 A3 . K2
) N— AT orav_s [ AE1S | B 408 BALAG b2 |4 Rig ht VDD3
_ o) U — e a IRAM_AO5,
_______ (ac1a_ ] RAMLA IRAM_AQS, A5 K8
IRAM_DQSO_PI[ > AE3 | DRAM_SDQSO DRAM_AG g---g.: RANL AQE, R8 A6 VDD4 N1
RAM DOSO_M![> 203 | BRAM S5OSO DRAM_A7 [Y13—4 BANL AW T A R2 VDD5 —
TRAM. DQWOI[ > AC3 | DRAM_DQMO DRAM_AB [AB13———| RAM A% Rai 2 1847 N9 -
el (W g L] — DRAM A9 AE12 |BA_M__A0_9: l_?A:M:_éO:B: R3 A8 VDD6
______ N =N, IRAM_AQ9 R1
AALS IRAM_AQS
:BAM.M& ~—— AD5} ppamM D8 DRAM_A10 !:R/_i'\i—_Ai'O.: RANT Zl_O: L7 ﬁ?o VDD7
BAMD 00l N AES | ppam D9 DRAM_A11 |AC12 4 RANLALL -====! R7 VvDD8 R9
BAMR L0 N AAG] pRAM D10 AD12 BANMLATS RAM, ALL All
BANMD AL N AE7] pram D11 Al D — T ZEraE 3 N7
BAMDI2IN  ABS|ppav D12 DRAM_A13 |ACIZ 4 RAM AL3 @é'v#'\l:zi T3 Al2
B :  ama|DRAM.DIS DRAM Al4 |2A12_ ] IRAM AL4 BaM ALY Al3 Al e
[BAM_D 141 DRAM_D14 - AT A iRAM. AL4! 171714 VDDQO i <_J1DDR 1.5V!
RAM D 151 A Ac7] praM D15 DRAM_A15 12— RANL AL \RAN ALE] M7 | A15/NC VDDQ1 A8 l
IRAM_DOST PI[ > ADGIpRAMSDQST | T C1 L 303 ciza I ciza I ci72 1 ciee 1 c179
AN DOSL ML > AE6 | BRAW SDOST DRAM_SDBAO | AC15 ) RAN. BAG, 1 vVDDQ2 D2 1w 220F _ 22uF __ 22uF __ 22uF ___ 22uF
{RAM_DOML > ACE| DRAM_DQM1 DRAM_SDBAL (15— RAM_BAL ==INC vVDDQ3
______ DRAM_SDBA2 |HAB12 ] RA\ BAZ, NEAINTS VDDQ4 E9
IRAM D181 N AB7 | prav D16 L1 Fl
RAM D A7 N AA8] pRaAM D17 I . ==INC VDDQ5 p—
BAMR. L8 N AB9 ] ppaMTDIS DRAM_CS0 | 16— ] RAM_CS0# L9 H2 Z
BAMRIA N Y9] prAM D19 AD17 =—NC VDDQG6
RAM D200 h— Y7| pravi D20 DRAM_CS1 NC HO
:BAM_Q.ZJ.: Y81 prAaM D21 M2 vbbQ7
aca | Shavres e
] —YY AR DRAM_RAS [-AB15— ] BAM_BAS# RAM BAO} [ >——=1BAO vobQsFe&—
_______ - DRAM_CAs [AE16 () [RAN "CAS# =y N8 BAM. D_[00-63]!
1 ADS | oeam spose e T T IRAM_BALL[ >——BA1l
?_AM‘_"DPE'Z:E‘D DRAM_SDQS2 DRAM_SDWE [HAB16— (] RAM WE# B_ ___Ail- M3 ,
RAM_DQs2 MI[_ > AE8 | DRAM_SDQSZ RaM Baz! [ >—=1BA2
{RAM_ DOV} [ > BB pRAM DOM2 | R
- DRAM_SDCKEO Y11 — ¢ 1 '\RAM CKEQI DQO lE3 ) Rav Do
""" [AALL F7 IRAM D 051
RAM_D 241 N AF9| DRAM D24 DRAM_SDCKE1 NC J3 L |__M__9__0§|
:BAM_Q.ZE.' Y10} praM D25 IRAM_ RAS#; [ RAS# DQ1 F2 TS O
BANL —AF11] ppAM D26 I . ErTo= 1 K3 CAS DQ2|—5——] &AMDO4
D, ~ AB11] ppam D27 DRAM_SDODTO |-AC16 (] |RAM QDT RAM CAS# [ > # Lo = =
RAM D 281 A Aca| prav D28 - pRLE=S T L3 Do3LF8 ] RaNDoI
RAM_D 29! AD9 | pRAM D29 DRAM_SDODT1 [-AB1Z- NC RAM WE#I [ >———WE# Q R
RAM D 3L1 N AC11| ppamM D31 37 DO5 H8 IRAM_D_071
_______ - AM_D_071
IRAM_DQS3 P[> AC101 pRAM_SDQS3 DRAM_RESET |FY6—— ] RAM_RST# E_A _A"Q_Lh‘t_uj/&D K7 CK Q G2 D 55
AN DOSS. M > AB10 | BRAM_SDQS3 AM.C >———— CK# DQ6 - :-_-_—____
""" 1 AE10 ) prAM DOM3 Fm——m———n e Pl 4 RAM D 06
BaLDom -0 DRAM_SDCLK_0 [ AD15— (] IBAM_CLKO Py A eedi K9 J oy bQ7
DRAM_SDCLK_0 |AE15 — (] IRAM CLKO M, e . S
DRAM_SDCLK_0 A TS0 L2 s DQ8 D7 RAM_D_08I
AALZ] pRrAM_D32 [ c3 T
AAl81pRAM D33 b oo ___ . . T2 DQ9 ERE=—2
AC18 (aD14__ —mvexa® . immemeos I .
ff|mae o R OB e — he pQi0[ B G
17| pRav Dae DRAM_SDCLK_1 IRAM_CLK1 M! o . K1 S Rt
— 18 DRAM D37 RAM_ODTO [ >———=10ODT DQ11H=4————] BAMLDIG
-AB19 1 prAM_D38 A7 D 50
-AC19] pRAM_D39 IS DQ12 RAM_D 021
DRAM_VREF KA VRER . D3 A2 AT 15
-AD181 DRAM_SDQS4 BAM. DML [ >———=—UDM DQ13 £ALD 1
-AE18 | DRAM_SDQSA RAM DM [ E7 LDM DQ14 B8 RAM D 101
-AB18 1 pRAM_DQM4 c181 = I
- .22 uF DQ15 'RAM_D_131
v lppsmy o490
2820 BRavDat I AR DOSL P! [ >—— ubDQS
-AB21 | pRAM_D42 Ry B7
-AD21 1 pRAM_D43 — RAM DOSLM [ UDQS# VSSQO Bl
— Y201 pRAM D44 - rmm B9
-AA20 ] pRAM_D45 {DDR_1.5V! P E3 VSSQ1
-AE2L{ DRAM_D46 {RAM_DQSO_P! [ >————-LDQS D1
-AC21{ pRAM_D47 P | G3 VSSQ2
_____ [ DO——
2020 pra_s00sS5 ZQPAD Eﬁé RAM_DOSO_M LDQS# VSSQ3 D8
20| SRRSO VssQalE2
-AC20 prAM_DQMS RS9 H1 E8
220 'RAM_VREEI [ >——¢ : : VREF_DQ VSSQ5
AC22 ] F9
T | 8 |\ per cn vssQe[E2
-AE24 | pRAM D50 c175 c180 VSSQ7
DRAM_DS0 1 R62 22 UF 22 UF VSSO8 G9
-AB22 | pRAM_D52 - 240
-AC23 | pRAM_D53 I I L8 70 Q
-AD25 | pRAM_D54
-AC25 | DRAM_D55 L L e
iy L oA W = TR R T
- T1
-AE23.| BRAM_SDQS6 NVeCDRAML 2 R60 DDDDDDDDDDDD RAM_DDR3_X16_96BALL_4GBIT_ITEMP
D24 brAM_DOME NVCC_DRAM_3 [-H1 240 >S>SS35>5335>53355>3
- NVCC_DRAM_4 |10 mmmwggﬂmggﬂg
AB25 | praM DS6 NVCC_DRAM_5 |11 < @ o 2| =2
-AA21 1 pRAM_D57 NVCC_DRAM_6 |12 e
vop | DRAM_DS8 NVCC_DRAM_7 |12 - L
DRAM_D59 —DORAM_
-AB23 1 pRAM_D60 NVCC_DRAM_8 |14 -
4823 | pram_pe1 NVCC_DRAM_9 |15
DRAM_D62 —DRAM_
W25 1 prAM_D63 NVCC_DRAM_10 |16
V17
An25 | praw spQs? NVCC_DRAM_11 o
_AA24 | m NVCC_DRAM_12 v I
21| pramM_DOM? NVCC_DRAM_13 <] DDR_1.5V!
1 cssa 1 c3ss | case 1 casr |l csss 1 css9 | cseo 1 caer L cas2 L c363
. .1uF - 1ur _ 1uF _ .1uF - .1uF - 1uF ___ .1uF . .1uF . .1uF — .1uF
MX6_SINGLE_CORE_BGAG624
°Ooption 1 = NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, I-Temp)

Option 3 =
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SD, GPIO, NAND
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NANDF_D2 | F16—
NANDF_D3 P17~ Xty
Sl PO B[ >
NANDF D4 219 — ||PCIE RESET#
NANDF_Ds5 |-B18 -
NANDF_D6 }-E17— 2 2
NANDE D7 hc18 LED2 LED1
- Green !\‘\‘ Red !\‘\‘
1 Green 1 RED
_ MX6_SINGLE_CORE_BGAG624
°Option 1 =  NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, I-Temp) R55
Option 3= NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp) —— VV \/—< !B-_'-D_-ETE_-’EE
240
R57
AVAVAY < ]\GREEN iED#!
240

4 PWM total

PWM on SD4 DAT 1 or 2
GPIO_1 and GPIO_9
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LCD

U4-D

i.MX6Q - DISP; CSI

|

e
helhell
O
hol
I;|>

=
O
(W)
O
=
™,

==
| R20 |LC_D_ _1_|

rp====n"
U254 LCD_D14;

p===="
122 4 |LCD_D15
| T21
| u24

rpm=———
V25 A LCD_D18,

rp===="
| U23 LC_D_Q 2
lu22 4 Ch D20,
720 4 ¢ D2y

/24 IL-

i

R217
UTAG FRGA_TD0, [ >——/\\N—— D10 DISP. CLK
402 — DIO_PIN2
P4] csi0_MCLK DIO_PINS
—pP1] csi0_pixcik DIO_PIN4
- DIO_PIN15
IGREEN TER# [ >————N21 csio_vsyne
[EPGA_IRQ 01 >———P3 cs10_DATA_E b0 Ao
CSI0_DAT4 DISPO_DAT1
oo | 3 o150 oATS
Csl0_DATE | O _
CSI0_DAT7 ul 8 DISPO_DAT4
CSI0_DATS8 g _,I DISPO_DATS
CSI0_DATY | = ) DISPO_DAT6
CSI0_DAT10 (>) DISPO_DAT7
CSI0_DAT11 z DISPO_DATS
CSI0_DAT12 DISPO_DAT9
CSI0_DAT13 DISPO_DAT10
—M41 c510_pAT14 DISPO_DAT11
—M51 cs10_pAT15 DISPO_DAT12
— 141 ¢csi0_paTis DISPO_DAT13
— 131 csi0_paT17 DISPO_DAT14
— M6 cs10_paT18 DISPO_DAT15
—16] csi0_paT19 DISPO_DAT16
— DISPO_DAT17
DISPO_DAT18
DISPO_DAT19
DISPO_DAT20
] DISPO_DAT21
—FAl csi_cLkom DISPO_DAT22
—F21 cs1_cLkop DISPO_DAT23
—FE41 cs1_pom
—E31 cs1_pop
o
—D11csi pim s o
—D2] csi1_p1p ul DSI_CLKOM
Q DSI_CLKOP
—FEL] cs1_pam % a
—F2|csipzp S DSI_DOM
U' DSI_DOP
—F21 csi_pam g
—+H csi_bsp Z DSI_DIM
R82 DSI_D1P
AVAVAY D41 csi_REXT
l oo - DSI_REXT
MX6_SINGLE_CORE_BGAG624
°Option 1 = NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, I-Temp)

Option 3 =

NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp)

°Option 1 =

Option 3 =

EIM

U4-A

i.MX6Q - EIM

EIM_LBA [K22— ] 1BUS ALE#

EIM_OE 24— <] gP_UBOCT#!
EM_RW [K20——TT 55 S5 BOGT#
EIM_cso0 [H24—— ) ACGEL N
EIM_cs1 23—

EIM_A16
EIM_A17
EIM_A18
EIM_A19

(H2S (]

| Goa

22 (]

(G258 (]
EIM_A20 |H22 — (]

(H23 (]

[ Fog

|01

(£25 (]

| H19

EIM_A21
EIM_A22
EIM_A23
EIM_A24

NVCC_EIM1

R104
EIM_A25

Can be swapped

EIM_D16 |€25 | 30
EIM_D17 | F2L

EIM_D18 |R24

Boot Flash

EIM_D19 | G21 ——
EIM_D20 |-G20—
EIM_D21 |H20 < JU2C 1 CIKi
EIM_D22

EIM_D23 225

EIM_D24 | E22 |
EIM_D25 |-G22
Eim_pze [ E24— ) UARTE XD
Emm_p27 [ F25— L iUART3 RXDI
EIM_D28 |-G23
EIM_D29
EIM_D30
EIM_D31

:
:
.
2

NVCC_EIMO

EIM_EB2
EIM_EB3

EIM_BCLK
EIM_WAIT

R189

EIM_EBO
EIM_EB1

EIM_DAO
EIM_DA1
EIM_DA2
EIM_DA3
EIM_DA4
EIM_DAS
EIM_DA6
EIM_DA7
EIM_DAS

NVCC_EIM2

RN23-C
10K

EIM_DA9

EIM_DA10
EIM_DA11
EIM_DA12 |M24
EIM_DA13 |M23

EIM_DA14 |N23 L ] TOUCH_LOCAL_IRQ#!

EIM_DA15 M—l
IACCEL 2 InT!

\POE_DETECT#A

MX6_SINGLE_CORE_BGA624
NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, 1-Temp)

NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp)
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CPU Control

u4-C

RN45-D )
B3V [ AN i.MX6Q - CONTROL
3.3K
D12
ONOFF Q JTAG_TCK Jﬁ5—|
pmmeee . . E stac_Tms fea — 1
ICPU_RESET#, >——C11150R | G5
g JTAG_TDI '®)
RN45-C Q JTAG_TDO ﬁﬁ—|
AN c12 | sooT MoDED Z | JTAG_TRST
3.3K - JTAG_MOD |HE—
> L
— RN45-A R
Bav[ > AVAVAY, E12 | BoOT_MODE1L Q
3.3K 4
2, C154
3 | < PEELICH
E12 | TEST MODE > 22 UF ——< ] MX6_PCIE_CLK_P!
CLK1_N €7
. R142
B3V E11| TAMPER CLK1_P |7 c153
7 4.99K l
RN45-B PMIC_STBY_REQ | ]
3.3K R147 5;84 5;85 .22 uF
- CLK2_N }&5—
2 4.99K D11 pMIc_ON_REQ cik2 p bps
- ——J 12yl
— R148
XTALO |BZ
4.99K —C91 RTC_XTALO
Y1
[ttt n
IR 32KAA > po b pre xrau xrau a7 . | |:| 3
1V amplitude 2l ne e le
R164 (13;5 . 1 c7e
10.7K P __ 15pF
MX6_SINGLE_CORE_BGA624 24 MHz
°Option 1 = NXP MCIMX6S7CVMOBAB (Single Core, 800MHz, 1-Temp)
Option 3 = NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp) — —
RO3
12.7K
0 O = Fuses
1 O = Internal Boot
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2nd Ethernet Port

U43-A
P bl - - - 19 15
SW_RUB_ 3.3V > VDD33101 VDD18COREL
S M S ‘ 27 {\pp33102 VDD18CORE2 |28
c257 c258 259 1 coos
38 1vpD33103 T L ca2e5
1 uF 1 uF 1UuF 1T
39 {\DD33104 LuF
46
l | S B H l I b — — — VDD33105 Vss |68 —
LAN9514_SMSC_QFN64 -
u4s-c
B
UPSTREAM  DOWNSTREAM
10SETHGST M [ >——8usepmo useoM2 P« | USAL DR
------- 1 59 2 s U43-F
WSB_HQST P, >————>-USBDPO usBDP2 |F-=————— | {USB.DNI_P! ST
P a1
USB HUB RESET# [ 12|
a WUSB HUB RESET# NRESET U43-E
e 35 )
24 IpreTi2 USBOM3 F2————— < 1'USB_DN3_ Wi e . N o] | RNSO-A » U43-D
Can be used as outputs, to SW_HUB 3.3V|[__>—==VBUS_DET 6 NTRST
enable port power, or as an 16 fpretLs UsBDP3 - ]iUSE DN3 PI GPIO4 3.3K gepi 28
input to sense over current 17 forcTLa A7 f1EsTa GPIO5 |37 29 T™MS EEDO 125
------- 40 42 30 24 —
A8 | e BW_HUB_3.3vi[> TEST3 GPI06 |22 DI Eecs 24 -
|~ |PReTS USBDM4 F—————)1GSE ONa M
s s 34 resT2 Sl === 2L i1p0 EECLK 22
__________ o1 USBDP4 H—————<]iUSE DN4_pi
HUB 25MHZ 1.8vi[ >————XI — A3 |1esT1 32 | 1o
60 fvo - LAN9514_SMSC_QFN64
41
N 8  mErET - AUTOMDIX_EN LAN9514_SMSC_QFN64
USBDMS —— = ]1USB_DN2_MI 45
9 R 44|\ on EN CLK24_ouT -
usBDPs =———< | USB DN2_P!
— LAN9514_SMSC_QFN64
62 63 Plane split
VDD18USBPLL USBRBIAS
€299
———— r=—=—n
sy o>— —CE®
R128
LANO514_SMSC_QFNG64 121K Lo e r
[ |
FB15
" ——isusc_Ley) -
220 ohm
FB18 C256
ocoea
- ISW_HUB_3.3vi[_> YN I i
220 ohm
1 uF 1 UuF —
T2
} 41 R+
6 1 Rx-
5
RX_CT
RO1 R138 -
AVAYAY ' ALIGN |22
51 7.5 ohm ALIGN 16
211y _cT
R90 1 coss c246
/\/\/\’ 1 uF .1 uF 1
51 TX+
R88 R89 ;
1 3 -
Ethernet Port T”_ e - )
GND R
.1 uF
FB11 U43-8 W HUE 330 [ > L LeFT_LED+
W UE S ——— - - - : ETHERNET PHY Green
220 ohm 20 R53
5 vDD33A1 NFOX_LED 21 o acT_EDE O—ANN 12 {\ EFT LED-
c252 c251 €250 €253 | co54 10 NLNKA_LED ZZ—G.__AET__E_EL_Di_II_ 240 s
- 49 | DD33A2 NSPD_LED H5——JiSBFED, LED#, SHD
AUF AUF AUF 1uF 1uF VDD33A3
51 |\ypD33a4 shp 14
e 54 1\/DD33A5 rxp |82
- - - - - 57 9 —
- VDD33A6 RIGHT LED+ —
64 {\pp33A7 RXN 22 Vell
eliow
R52 L0
------------- 1 :
'_SMS_C_:L_B_V: > g 48 VDD18ETHPLL P |22 ISPEED LED#, N\ 2/4\ 0/\ ——=—RIGHT_LED
XN |28
255 50 | exres MAGJACK_10_100_VERT
1 uF LAN9514_SMSC_QFN64 ——cm ——c
R129 15 pF 15 pF
— 12.1K
= Technologic Systems Date June 1, 2017
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Power

8V-28V
SV
GND

5V Regulator 5A

\EN PWR RAILS#! [ >

IEORCE Swsv_ONI [ >

[To AL 2= Afe ) B a) |

- D8
I u t iN!
np I
FB44 D15 FB45 C102 must be very near U44 6V - 60V 4 R136
; BOOST
208 H_' ' 220 P_VIN 10
CN2 120 ohm 120 ohm s
P_VIN
O B 101 N VS8 1 coor I cio2 1 cio3 €104 5V_A
FB47 \ __10uF ___ 1uF __ .IuF 1 PHASE |2 | |
O P A B L uF VANNE®Y vem 6
190 o LA PHASE A uF
onm
1
O =— R156 Lo 5.1V typ
TVS9 ; 2 = = = sw -2 222 -
FB46 AN L 3
L EN s 4.7 uH
200 VAN ] . +
5V
120 ohm R167 c99
NC 15 6L sw 14 I c130 ;Z’S;Z
— YooK ___10nF 220uF
2
p— NC —=r_coop cr2
- — 20 || =
V_SNS R141
K €229 I 4.99K
13-B ;
CH1 fmmmmm e 5 G| — Q I I 26 fy op 2.2 nF
KI'L 5V REG' [ S
22
R130 FB
o — — — — ! 8 § 18 |\, soNic#
° RN44-B < RN44-A DNP e comp |22
3 4 3.3K 3.3K I —
) N - v_DRv -8
27 { MoDE R196
DNP . R152 . R172 v
— P_GND BV A 16.0K
- 19
— ss p_ND |22 DNP
B R209 25|, L P_GND L 1
82K C295 - 17 ——c230 c71 -
1 UuF P_GND _ 10uF i
24 _ 2.2nF
F_sw
R207 28
§ Bon A_GND
— L A_GND 22 e L
- R208 — -
82K
- REG_SW_6A_SIC462_SMT -
-
Main 5V Power Sw. USB Sw. 5V
||
ua?
u4s
N-Channel
== N-Channel
BA[ 3 SOURCE |- rmmn
——— 5V_A 3 5
4 SOURCE S < JBW_SW% e
4 6
. 1
1
Zlcap
4 C242 L 7 {cap
.1 uF >—
RN34-D c132 Boost . 3.3V
47K Buffer / \ 200 Cc133 Boost
s 10 nF 2 10 nF Buffer
— RN33-B
= 47K
— r==—-n
A —— ; —
’ 8 Default ON
ON GND
ENUSE B! [ 210N enp
D
D — !
. FET_SW_CUR_LIMIT_TDFN8 - oK 0128 —
36.5K Chn Q13-A 5 FET_SW_CUR_LIMIT_TDFN8
2 H
|_
s S
R37 1 4
3 —
R205 Q10
82K
2

.063 hole
GND

F——————— -

USB_HQST_5V

Technologic Systems

Date

June 1, 2017

Title:

TS-7990

Rev: C

Designer

Sheet 12 of 30




(=)

10/100/1000 Ethernet PHY o 33 R

U16-B 220 ohm
J» cle64 i c165 i c208
22 UF 22 UF 10 uF
36 | REG.IN 2
FB5 AVDD33
BRI D>— i — — —
3.3 220 o AvDD33 |22 - - -
onm
37 | REGCAPL
206 ——Cla4
10 uF —— 22 UF 20 Internal 1.0V Reg
| ciss DVDD_OUT ~ ~ ~
_ 52uF 6
DVDD
— — bvDD 42 C129 c167 c168 css
- a1 10 nF 22 UF 22 UF 22uF
REGCAP2
FB8 ..
Digital 1.8V
gsvu >——nm ' ' ' ' 10 f\ppo_sEL AVDD18_ouT 22 - - — —
220 ohm
11 3
€207 C176 c182 c183 VDDO AVDD18 Internal 1.8V Reg
10 uF 22 UF 22 UF 22 UF 49 19 ( : ~ : :
VDDO AVDD18
52 lvppo AvDD18 |28
38 1 c123 €170 c171 c128 169 c89
- - - - AVDD18 ___10nF .22 uF .22 uF 10 nF .22 UF 22uF
ﬁVSS_EPAD AvDDC18 22
— PHY_ETH_88E1512 — p— — — — —
, RN42B
oEv [ NV
3.3K
1 U16-A
RN42-A
3.3K
. RGNIL REF_CLKI[ > 2 cLk12s
------- 1 8
RGMIL MDIOY > MDIO -
ua-K p—— . ; MDIN[o] -2 <] WDLO i
REWIL VCLK[ > MDC e
. MDIP[0] LNz
i.MX6Q - RGMII
44 | RxD[0] MDIN[L] 22 < ]IMDLL M
RGMI1_RDO |-C24 a5 4 -
RoMII RD1 1823 . RXD[1] MDIP[1] < J WO A
RGMII_RD2 | B24 47 1 rxD[2]
D23 e
RGMII_RD3 | 48 | evora] vpingz) L2L N3
RGMII_RXC |B25 MDIP[2] 22 WD 2 B
46 1 Rx_CLK
RGMII_RX_CTL P22 43
RX_CTRL MDINp3] 2 <] IMDI3 M
wDIP[3] -2 < IWDiZEA
c22
RGMII_TDO 1 50 ! rxpro]
RGMII_TD1 |-F20 | -
RGMII_TD2 | E21 D[
RGMII_TD3 | A24 | | 54 | 1xpr2] VS5 TVS6
D21
RGMII_TXC s inp L N N
53
RGMII_TX_CTL |23 TX_CLK [__Da;—' )
56 1 1x_cTRL 6 : [;:; ; 6
5
S OUTN f|— 2 N) 5 === 2 N) 5 r===n
MX6_SINGLE_CORE_BGA624 R149 4 L I BW_sV Lt W A
°Option 1=  33-0362-6 ook s outP— p— — ||
Option 2 = : - -
° Option 3= 33-3762-0 . .
Option 4 =
, RNa2C -
L 3.3K 1 e |
el > LED[1] 23— ] GIG_AGT_[ED#!
=== 1 TVS_USB2_NUP4114_SC88 TVS_USB2_NUP4114_SC88
4
RN42-D
3.3K
14
LED[0] 2
5 16 f RESETN
RN23-A 12 I |
1 8 LED[2]_INTn < RGMILINT#
6 34 30
D IPHY_25MHZ 1.8VI[ >———="HXTAL_IN RSET R127 _——
— L ANAN\—< 1.8
G H—} Q15-A a1 12.1K
2\ HSDACN |21
5 23 1 %TAL_OUT HSDACP 22~
1 - R150
TeTPT 22 4.99K
— 6 PHY_ETH_88E1512
- S —
|_ _
s FN26-C , RN26D ) G| H_} Q17-A
SW_EV [ AN AN s
10K 10k 1 Strapped for PHY
address = 1
D —
|_
g H—:Z:S Q17-B
_______ 5
\CPU_RESET#! s
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Transformer

Gig Eth

Vertical RJ45

T1
R180 C|11|5
| —CSHiED] n
24 75
1000 pF
WD 0 B[ > 2 2000 V
°© © 2 TX+
C284
I I 1 % g (o] TX- 9
e SHLD
é 1uF —% L‘ ° 22
- RX+
F=——— 3
MRI_Q M[ > R181 c116 RX-
2 — F—eREm:
ittt 5 75
MDI_1 PI[ > 1000 pF +
20 2000 V
(o] o
€237 10
I I 4 % ‘ ‘ g (o] SHLD
A~~~ +
é 1UF —3 L ° 19
Fm———n 6
MRLL M " R182 c117
-y
| I_—< ISHIELD)
_____ 8 75
IMDI_2 P[> 1000 pF
17 2000 V
(o] o
€236
AR R 5 SV
é 1uF —% L‘ ° 16
P ————
MDI_2 Mi[ > 2 R183 c118
Lo | —~<saED; - <&
Woig A >—2 & 1000 pF
o o 14 2000 V c119
1000 pF
C235 R86
| | 10 % 5 o 100K 2000 V
[ _g L‘ —
é 1UF ° 13
D3 M [ >—22 -
TRANSFORM_GIG_ETH_XFGIAL00_SMT
RN46-A
AN
1 2 : :
________ . 3 4
IMAGIACK 2.6V} [ >——
3 6 i ;
i IPOE DETECT#
HD_2X3_2.54MM

R186

LED4

T

NV

75

POE Header
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CPU PCle

FB6
1.2v ua-L
o e - ]
VDD_SQC _CAP [ > Y i .
220 ohm i.MX6Q - PCle
c163
.22 uF
G81 pCIE_VPTX
- H7{ pcig_vp
i C365
.1 uF
PCIE_RXM
PCIE_RXP
WDP_HIGH CARI - G71 pCIE_VPH PCIE_TXM
PCIE_TXP
C366 A2 pCIE_REXT
.1 uF
MX6_SINGLE_CORE_BGA624
R45 °Option 1 =  NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, I-Temp)
200
= Option 3 = NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp)

CPU USB

1651
Tl
IS1

t— —

Cc211 C364
10 uF .1 uF

|

U4-G
i.MX6Q - USB
USB_OTG_DN
USB_OTG_DP
E9 1 vppUSB_cAP

USB_OTG_VBUS

—B81SE OTG_CHD
USB_H1_DP
USB_H1_DN

USB_H1_VBUS

86— <] 10sB_OTG_Mi
A8 (] {USB OTG_ P!

MX6_SINGLE_CORE_BGA624

°Option 1 =  NXP MCIMX6S7CVMO8AB (Single Core,

Option 3 =

30
800MHz, I-Temp)

NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp)

CPU HDMI

U4-1
i.MX6Q - HDMI
HDMI_DDCCEC | K2—
IVDD_SQC_CAP} [ >—— L7 Homi_ve woml Hep <
J» c370
.1 uF
HDMI_CLKP |-16—
- HDMI_CLKM |15—
2.5V
VDD HIGH_CAPI [ >— M7 HomI_vPH
HDMI_DoP | K6—
€369
:|: .1 uF HDMI_DOM | KS
—— HDMI_D1pP |4 —
HDMI_D1M |3—
111 HDMI_RES
HDMI_D2p |K4—
(k3
R118 HDMI_D2M
2.0K
MX6_SINGLE_CORE_BGA624
°Option 1 = NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, I-Temp)
— Option 3 = NXP MCIMX6QSEYM10AC (Quad Core, 1GHz, E-Temp)
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CN99
Factory
Programing
Interface

—— 133V
1
3 RN37-A
47K
>
8
Q23-B — o
5
S —
4
6
D
—
i33vi[ >— Q23-A s
2
S —
2 1
RN37-B
47K p—
7
9471 DETECT# [ >—
3
RN37-D RN37-C
) BN PRV
47K 47K
2 f
L - AL
gav >—BL
R117 BOOT_§PL 1 ki >—AH
CREOT I B2
2.0K
R210 {BOOT SP1 1_iost [ >——43
82K 0z DA >—B3
{BooT $h1 1_iso! [ >——AH
- 136, LR [>——B4
BOOT 8Pl 1_csia [ >—2
> e e ————
[EQRCE SW5V_ON! [ > ST FOAST 2L BS
A6
By [ >—EB%
e memzoa RIS UTAG FRGA M 2
LIiAL _FELA LLUR ww-vvyvV.——— pmemem————
0.47 ohm [SItAB DATAI >——B
R154 iTTAG FPGA_TDI >——28
BIAR_CIG > B8
0.47 ohm

By [ o—21]
33V [>—— ALl

B11

Edge

Conn.

GND

3.3V

SPI_CLK

BOOT_SELECT

SP1_MOSI

12C_DAT

SPI_MISO

12C_CLK

SPI_CPU_CS#

SPI_FLASH_CS#

JTAG_TCK

5V A

JTAG_TMS

SILAB_DAT

JTAG_TDI

SILAB_CLK

JTAG_TDO

PWR_CYCLE#

CPU_RESET#

5V_A

SENSE_SBC
GND

CON22_EDGE_PCIE_7682

USB Host Vert. Ports

J8

WSBDNBR! [

B

TVS_USB2_NUP4114_SC88

FB20 Dual Host
USB_HQST v YN 2.0 Vert.
220 ohm
5 lvBus
6
DAT-
7 DAT+
8 1GND
FRAME |2
1
- veus ERAME 20
DAT- u
3| oare FRAME
4 1 GND FRAME |2
TVS3

CONN_USB_2_DUAL_VERT

FB12
220 ohm

Mini-PCle and Modem
USB TVS

TVS2

iAo

TVS_USB2_NUP4114_SC88

Technologic Systems

Date

June 1, 2017

Title: TS-7990

Rev: C

Designer

Sheet 16 of

30




Micro SD
ard Socket

ol
Teo!
S|

Internal PU on D4-D7

CN3
239
15D2 Dol >—L{DATA 0 vop 4 I I
_——— 8 .1 uF
Sp2 DU >—={DATA_1
502 02! [ >—21pATA 2
e ) GND S
1SD2_D3'[ >—=1DATA 3
_____ . 3 FRM1 2
1SD2_CMP, [ >———= COMMAND 10
FRM2
8DZ Tl >——2 etk FRM3 1L
FRM4 2
CONN_MICRO_SD L
< JEMNC_ 3.3V}
u10
——— E6 _ . _
1SD3_ DO [ >—A3 1paTA 0 veer
vee
LS-QE__-QI_! D—M DATA_1 VCe J10 C248 C249
K9 .1 uF .1 uF
— A5 vee
1SD3 D2![ >——"-{DATA_2
1503 D3l [ >——B2{pATA 3 — _— —
B3 1paTA 4
B4 1paTA 5 veeo <8 : ' :
DATA_6 veeg V4 c287 c288
86 p3 .1 uF .1 uF
B8 fpata 7 veeer—-
veeQ
SD3 CMD![ >——M5 fcommanD - — —
Ol [ o——M0 ek
______ ca
EWC_ 23 [ >—F S ReseT# GNDI=
GND
GND &2
A6 f1osH_GND GND [0
GND |8
oND N2
- 5 GND NS
TOSH_GND onD |24
P6
GND
J% -
c218 N

10 uF

I EMMC_MICRON_4GB_BG153_ITEMP

ST Micro RTC

B30 [
4 C149
ST EC — }ﬂ
5 u1s .22 UF —
2C_ I CK[ > scL 8 ==
3.3VI
L LBAT [ - vee <Jeav
— OUT BAT 3
XIN 1 c212
_ 10 uF
Y3
XOUT GND 2
1 II:II 4
12 pF M41T00S_RTC_SOIC8 p— 1
_2] |3 - -
XTAL_32KHZ_SMT
Ko
R102
30
1 ] 2
- K3
3 MB ﬂ
Boot Flas
402
uUi4 I
CLK vee 8 33V
DIN_DQO Flzﬂé
DOUT_DQ1 I
WP#_DQ2 -
HOLD# DQ3
4
csi GND—4|
FLASH_N25Q064_8MB_SOIC
Technologic Systems Date June 1, 2017
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WiF1 / Blutooth

Radio Module WiFi 3 6V

K4
veATHE ) Wil 36w ;
rm—== 8
BIRXD/[ >———{BT_TXD oOut U3s
r=—=- 9
BBLIXD! [ >———BT_RXD
@3> 8 lvin 1 3.6V typ pmm e e
. 1 4.3 o o vout | WiF_3.6V]
BT RTS![ >——="1BT RTS Out VDD, 10|22 7 5 . 1000 mA
BT CTsir >——2L g7 CTs —21ne NCH— R33 095
u
c178 6 3 36.5K
22 UF —Sne 0.8V FB
5 1EN GND 2
0.3v=L 9
PAD . -
— 1.0V = H =
RVIFL TRO# [ >——33Iro# =
MISO sbio_pol-24— 1551 i misar LDO 1000 mA - R34 R79
24 Ho¢ scL 36.5K 14.7K
25
5
35 112c_spa CS# sbio_p1 iSPI1 CS
spIo_p2 |28
MOSI Spio- 1.8V Levels = -
214 1epio 3 spIo_p3 2L
15 16pio_4 93
CLK spbio cvpp=—<"]
22
29 | cp10.17 SDIO_CLK
=20 16pio 18
=L {6p10_19
3
=22 16p10_ 20 NC
NC 4_
16 NC -
26 1UART TXD oOut
A7 {UART RxD
MODE_SDIO# -2 |0 8Y!
GNDL
o 10 GND2 2
EN_WIFI PWRI [ > CHIP_EN
GND3 2L
4 e
WIFI_RESET#I[ ———RESET# onp 28
RN40-D
3.3K
GnD |28
5
WIFI 52Kz [ O—22HRTC_CLK pAD 3L
DNP
° Option 3 = Chip Antenna
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LVDS

U4-H

i.MX6Q - LVDS

NVCC_LVDS2P5

NVCC_LVDS2P5

NVCC_LVDS2P5

LVDSO_CLK_N
LVDSO_CLK_P

LVDSO_TX0_N
LVDSO_TX0_P

LVDSO_TX1_N
LVDSO_TX1_P

LVDSO_TX2_N
LVDSO_TX2_P

LVDSO_TX3_N
LVDSO_TX3_P

LVDS1_CLK_N
LVDS1_CLK_P

LVDS1_TXO_N
LVDS1_TX0_P

LVDS1_TX1_N
LVDS1_TX1_P

LVDS1_TX2_N
LVDS1_TX2_P

LVDS1_TX3_N
LVDS1_TX3_P

MX6_SINGLE_CORE_BGA624
NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, 1-Temp)

NXP MCIMX6Q5EYM10AC (Quad Core, 1GHz, E-Temp)

25 MHz Osc.

-1 C57

i €293 — P
.1 uF
u11
5 vop
- 1
4
2
6
3 1GND
7
PGND
58
27 pF e XTAL_BUFF_PL135-27_DFN6L

Level
Shifter

uU52

X1 not normally populated

X1
>—41vee ck 2
2 1 GND oEH—
DNP
R135

10

1>e

3>4

GND vCcC

74LVC2GU04DCK_SC70

Audio CODEC

30
—_——— ) 20 e
iB3VI[ > VDD_IO LINEOUT_R - J'SBRR_R!
i c279
.1 uF
LINEOUT_L 22— JI5pkR T!
L R132
B3V >—ANN 2 VDDA c270
10
mic 2 —i }—
| coo
_ 2oy ——C280 AUF 1
-1 uF R122 3
2.0K
5
| N 7
A — MIC_BIAS F8 ISeKR=1 [
- 9
A2v [ >—s 30 lvop_ D
c51
c281 2 +
A UF HP_R 4\ %‘
100uF
av c52
— +
Hp_L |8 } }
A3 1) INeIN R 100uF
av
24 NEIN L
HP_VGND2— NC
N2c_ 1 pAT. [ >——2112c_DAT
2 L e >—231oc_cLk
cr T N C
AOD. CLK[ >———24 125 _scik
AU FRMI >———23125_LRCLK
10
_____ 26 VAG
AJD.IXp [ >———=125_DIN
IAUD_RXD! [ >——=231125_DouT
UD_RXI | coso
AUD Me T >——21{svs MeLk -1 uF
—8nct CTRL_ADRO_Cs |31
—2Ine2 CTRL_MODE |32 Low = 12C
A7 Ines A_GND .
29 Inca GND1
22 Ines GND2 |2 — A
28
28| 33
NC6 GND_PADDLE

CODEC_SGTL5000_QFN32 -

HD_2X5_TH_2.54MM

AC97

1) MIC

2) AUD GND

3) MIC Bias

4) AUD GND

5) HP Right

6) HP Right Return
7) AUD 5V or NC
8) Key

9) HP Left

10) HP Left Return
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RS-232 Transceilver and COM Headers

RS-232 Transcelver

74LVC245_TSSOP20

C283
e ||
.1 uF
us1 '
_1I c262
11 -
1 c260
- vee 1uF 1 coe3
1uF 12 lc1+ 5 _
v L AU
14
L coen c1-
3.3V <-- 5V v s e
= u c2+
16 Co2-
Level shifter R  ——po— {2 — ) GG
iCOM2_TXD 232 3VI[ 6 {}c 3 ()icoMZ 232 TXD!
2z mmm o s e | 20 1 /N3 59 YDl
T COMA_TXD_232. 3V [ @c < JicoM3 232 TX0i
— o B 20 == P 21 28 T
- ol Ve ——C135u ICOMLRTS 3V [ > fri>o oML 232 RTS!
———==Q OE
EOn BD AL I >—2a  mi[8 8 ——oF 1 — < GOz RO
COWRDZR 20 [ >——2H a2 ez 5 R S [ P
___________ i 6 o<g ) O 232 Ty
COMT RO 2230 >——HAs B3
ORI >—SH{aa B[S ROTAD 2o — <) COI Z2 FEG
BB T BT [ >—Sns s G G 2 e
X555 30 cll FPSN IEE BT EE 50 "2 | il ez
> e 153
lafapelafape iy W, NV
BXZ A8V [ — 81a7  e7H2—— RXA85.5V 36.5K = @ -
RX03_485 3V >——2{ A8 B8 [l ——— ] RXN3_485 BV : e 24 25 P
10 SWAVI[ >—=HENRXx  sD#fo=>—— JiEN 232 TRANS!
GND RN33-D
47K GND
5

COM1

Header

HD1

iCOML_ 485+ [ >———L Tx+_(DCD)
ICOMI485 [ >——2{ Tx-_(OsR)
RX+_CANH_(DTR)
RX-_CANL_(RI)

COM1_ 232 TXD! [ >——317xD Ne L0

iCOML 232 RISI >——CRTs
ICOM1_ 232 RXDI [ >——24RxD GND |2
oML 2825 >—2crs

HD_COM_2X5_2.54MM
com1

10 SP213_SOIC28

COM2

Header

HD2

ICOMZ_ 48561 >———2 Tx+_(DCD)

6
IComz 485-1 >———{TX-_(DSR)

CAN 2 Hi[ >———2{RX+_CANH_(DTR)

CAN 23 [>———2{Rx-_CANL_(RI)
ToiE 22 155 [ >——2{no ol
RTS

o7 232 B! [ >——2RxD GNDR2
—8lers

HD_COM_2X5_2.54MM
com2

MT1

1| MT125

MT2

1| MT125

Accelerometer

1| MT125

u21
vop (4 < Jizgav
vbio L
C238
0261 [ o—HscL —
.1 uF
QXL DA [ >——21spA
ACCELINT [ >—1L Nt
_______ 0 cap 2
ACCEL 2 INTI[ >———2INT2
C289
—31bNne 1 uF
13 NC -
a5 |
16 | c
GNDP2
10
7 412c_LsB GND
GND 22
o DNP
Option 4 =  ACCEL_MMAB451_QFN16
HD3
IO 48511 [ >——— TX+_(DCD)
ICOM3 485 [ >———2{ T%-_(OSR)
ICAN. 3 T [ ————2 RX+_CANH_(DTR)
AN 3 >——2Rx-_CANL_(RI)
€O 232 7%0 [ D——24 X0 B
ICOM3 232 RXDI [ >——2{R¥D GND j?’
HD_COM_2X5_2.54MM
COM3
MT4
Technologic Systems Date June 1, 2017
1| MT125
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COM1 RS-485 Driver

RN38-B

7 2 ———
AVAVAY : < BV
3.3K
1
266
3.3k
i L uF % RN38-A FB37
------ J— Y Y\ 1COM1 AR5 11
TXD1 4851 > 411D vee - . YV (]ICOML 285+
-------- 1
Rxn1_485 5[ > RXD e |8
3 TXEN v [ ——"————
X-|e < J1ICoMA_485-)
FB33
ITXENL 485! >—+— 20 RXEN# GND > 5 ~
2 2
RN38-D 600 ohm
SP485EEN_SOIC p— 33K
4 TVS15 TVS16
6V 6V
1 1

1 m 8 < SW_AY)
3.3K
6
u19 RN40-C FB28

3.3k —

______ 8 /Y Y\

LXP3.AS [ 4 11D vee 3 600 ohm

RRXD3_485 5VI[ > LI rxD K
FB29
3 Txen loZ ~AA <
600 ohm
ITXENS 485! [ >—+—20|RXEN#  GND |- 2 ) )
RN40-B
SP485EEN_SOIC — 3.3K sy ets
7
6V 6V
1 1
N R58
<] !5W.5MI /\/\/\I
240
u26 —— €269 RS0
_____ Lo NN
ENCANA [ >——Benn vee 2 240
TXp_CANT [ >——2{xD CANH [ CJCANLZH:
XD CANI_5v; [ >————{RxD cANL -2 <JicaN 21
1 2
S | VREeF GND |-2 3 A TVs11
TJIA1040_SOIC RN18-C RN18-D
- — § 1.5K 1.5K 24V
1 co0a - 6 5
1 uF 3] NUP2105L_SOT23

1COM3_485+!

COM2 RS-485 Driver

RS-485 and CAN Transceivers

, RN4TD
VVAA : <] BW.sY
3.3K
€290 5
uis AUF RN47-B
3.3K FB32
TXD2 4851 > 411D vee 8 - 7 280 <JiCOMZ_485+
600 ohm
IRXD2 485 BVI[> Lirxp w4 L8
, FB35
TXEN x- oL AN {COoM2_485:!
600 ohm
ITXENZ 365} [ >—+——20|RXEN#  GND|-> 6 ) )
RN47-C
SPASSEEN_SOIC - § 3.3K Vs -
3
6V 6V
1 1

COM3 CAN Trancelver

r=——
< J18W Vi /\;@\,
240 ¢~ JICAN TERM 3!
| coe7
vz — R54
TEN AN 1 8 1uF /\/\/\l
IENCaNA! EN# vee Y
XD caNGl [ >——21 0 CANH <] ICAN 3 HL
[BXD_CANO_5vi [ >———2RxD CANL O GRA
5l VRer GND
2 1
1 2
TIAL040_SOIC RN18-B RN18-A VS0
— 1.5K 1.5K
! 8 24V

3 NUP2105L_SOT23

C268
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FPGA required for: MACH XOZ FPGA

- Adds two MAX3100 UART via SPI

- Auto-485 for 3 UARTs
- Provides serial port I\/IUXmg UARTZ CTSH# [ 124 10_B1 10_B2_Css FE2— < J'RXD1 485 3w1 ——— A8 loBofA2 — IDIO 1 SELGI
WARTZ RIS [ D>—F410.81 10 B3 — < JIR¥D2 485 3Wi Bl 810 veeto.o Tol:7) L ca—— |5 Te W MR,
- Level shifting for Bluetooth UART2 B3l [ >—20 10 B0 10,0l BT \R03 15 30, e P I
) WARTZ TXR! [>—4%10_B1 10 B3 vee 0.0 Tol:7) ma: m—— |5 1o Yy g VY
- Controls LCD power sequencing ) N
] ] UART2 RXD! 314 116 B1 D14 fyee 101
- Option strap resistors AR T [ —B22110_80 10_80 |- B8 IR aEE Hivee 1o 1 10_B2_MoLk M IDieS SARCOATA
UARTE HET B9 110_8o 10_84 HE——iTx02 485 =2 vee_to_t 083 M2 DS & POWEH FALL
- DIO for DC iMX6 UARTS UaRTZ hs2! [ >——58410_Bo_spa 10_ga A — T3 485! opsM DO T
| M7 ————
LAY 30 2% 10_s0 . 8 e 1o lo_p2 8 ———CELLE
WARTA TxD! [ >—CS14 10 b1 N1 1y 10 2 ——<_JIDIo_9!
{aRTS R 2201080 10_80 -S4 IITERL 36 Pljvec o 2 "
AR TR > —%13 10 1 10_60 (- \TENZ 565 o S .
10 B2 | M3 ITXENS 288! 10_B2 -=t—————JiEN LCD PQWER
VIS PP 10_g2{- M2 L1 lvee 103 10_8o A ——— I RESETA
iz | 10_B2 T ———— < JEN 10 11V}
1I0_B1 e
2| . 61 —_JIEN_ICh NEG_7V)
. 10_B1 10_BOAS — ]COMI_TIXD_232. 3! vee_lo_4 CER 1G5 5!
—|lo-go 10_aH2]icomM2_TXD_232 3V 10_B1 [-F12
f197 R198 10_B3H—iCoMs TXD_232 3V aBul >— D3 vee_to_s 10_p1 |-M13
10K o AC_ DA} [>——S2IiT#_1o_Bo 10_B2 |10 10 B3 — < JiEN XBEE 3.4V Both True
26 L ek [o—=10 81 ) |07|31 Fl4 '_E';:M_SB'E—KA_';T/'
1 1 3010 60 €339 B C 1N MO 9 : 1 not allowed
- - M4 10_80 22— \G0MI XD 235 3V
— 10_B1 pp T AL f\cc coRre
R198 REMOVED indicates Rev C 1082 =< ICOM2_BXD_232 3V — AL | e cone 10_Bo 512 — ) REECOT!
10_B4 LG LEQ-M?’_-B;(_B:Z_gﬁ\ﬁ - N1 g 10 B1 | K12
P13110_B2_sPi_s PROG#_10_B0 |F<20 Ve coRe | ns s TEE TS
114 |, gy - P14 lvce CoRre 10_B2[———<_J.XBEE_RESET#!
N2 | 10_82 -F2——icige RooT S}
——10_B2_SPI_SN
§ R188 r187 Al2 110 Bo 10 g2 PML T 1E00T RTS 30
1.0K o DNP 10_g2|-M& 10_Bo S 'ERGATRQ Ol
© Option 3 = c8 o M12 Fm————— .
EBEELER > — 10 ;1 o-go-seL T e opr ik
- /= pmmmmm— 10_B2 ———<__] IXBEE_RXDI 10_B1 =
- = EPGA_SPIMISS [ >——3110_B1 1 S
EN SPKR
B SBLGI >— 210 e o-ba T
EPGA SPLCS0 [ >——231410 B1 10_B2 -8 — <1 1IB¢ SA1 K
10_s2 -8 IDC_SPI_MOST! JCH PP o N —
EpeA RESETI [ >— 2 10_81 10_82_sP1_s0[-N4——] [pC_Spi_uisQ! 12,6 g -0 FZ—GM'IF'I'ggl('H'Z'
- - F1 K3 - 10_B5—=
Resistor Strapping Table e ossfe e by PR
iCRU_ RESET# 210_8a " e i
_________ _ A13 10_B5 [=——<__] IEN WIFI_PWR
IERGA_24MHZ_CLKI[  >————="7DONE_IO_BO 1082 N T T RRESER T
107 R188 R187 0 = POP, 1 = DNP o001 22 egvarasas | INPULS Bank 5
101N (] X0 BRESENT! to FPGA 10_85 - — ] BT TXD! 1.8V
. N13 D1 ===
0 0 1 Option 1 TS-TPC-7990-SMNXE 10_81 <7 {\e 1085 | 21— ISR
|—< ERGA_SIIAB, CLK# 10_BsFEL— )BT RTd
-] B2 —jlercTs
(5736 TG BRI 24 1100 o
c M A TR~ 7Aaan AMMAEE 1 mommsmms B4
o 1 1 Option 3 TS- TPC-7990-QMWHXE 3 FRGATTE o | 1aG
UTAG FPGA_TMS|[ > A6 1 1ums U2 10_g5|-BL
————————— - B 3
M S B L S B WTAG FRGA TCK D T(L LATTICE_MACHXO_4000LUT_CB132 10_85
2 4 3
§ RN41-B § RN41-D RN41-C
3.3K 3.3K 3.3K
7 5 6
—— GND GND GND GND GND GND GND GND GND GND
1
23 D A5 B1 D1 D2 G2 H1 L13 L2 P1d P5
i C371 i C372 i C373 i C374 i C375 _
.1 uF .1 uF .1 uF .1 uF .1 uF =
T T T T T At power up, all DIO
- must be tri-stated
FPGA Features:
Rl i i i i i - Programmable PU or PD on each pin.
C150 C152 C344 1 C345 C346 C347 .
T 22 uF T 22 uF T i AU AU - Internal 2 MHz clock; 10 MHz min PLL clock
, , - special function pins are in unpredicatble states the 1st 1 ms i
1 Technologic Systems Date June 1, 2017
i - All DIO have Hysteresis inputs _
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LCD BackLight Power

MT Backlight is on CN8

<] BACK_LTH
P4
FB13 1
IRAT AT . _ -
SRR [ ™ 2 LXD Backlight
~ Y 3
c272 I l I l
204 . i
10 uF 22 uH BK Light 4 y
.1 uF .
BK Light
— — Us3 Deq Current
EB31 é
R133 . 35V magw ) 200 mA typ
ISW_5v} : ! CN4
Isw_sv, [ > NNN\— VIN c69 600 ohm P3 e
10 2.7 to 5.5V L
u FB14
1 o : Okaya - — ;
1 uF Ti 10 nF > ISW_1CD 3.3V 3.3V
— . 220 oh
* Backlight o e e
] ght o -
- 3
—_ BOOST 10 4 % ILQD—QEI:D—_I RN17-B 3.3v
AN e EE —
EN BKIT (> o EY om0 L L T , RN15-D 10 ohm 51ne -
1 R139 f202 R201 L ILCD D7, AN .
. , 7.5 ohm 65 ohm 1.62 ohm - 10 ohm DISP_TIM
RN43-A scL 200mv  FB 7| e
3.3k ol T ) RNIS-C
8 oA < BAGK_LT! ILCD_D06; AN 8 |ne
10 ohm 9
2 FREQ R200 GND
— 3 D 1.62 ohm EED— 50—51 RN15-B 7 & NC
RN39-C GND 3 ! Q3 ILCD_DO5, N\NN\N— 1
3.3K R203 10 ohm GND
' o h 12
N G 1.62 ohm
6 221k PAD-GND IOKAYA_PRESENT, =/ | T ‘ RISA BLUE_MSB
---------- ILCD DO 13
iPWM_1OCAL 1CDI[ >— s D sr—= ANNN—
— |_ Q4 10 ohm 14
REG_BOOST_MP3309A_DFN10 - e —+
— — - RN14-D 15
= = B G LCry 503! 5 GND
H ] SRy Y N
S 10 ohm
---------- 17
i >
WLLICDPRESENTIL »—————— | , RN14-C 5
| iLCD Do2! AN 18 5 UE LSB
— / s 10 ohm 19 GND
20 | GREEN_MSB
et RN14-B 21
LCD_D15; AN 22
3 RN33-C . 10 ohm 23
--------- GND
NN <] IOKAYA PRESENT, . RN14-A o
47K LCD_D14 AN
10 ohm 25
RN13-D 26 | GREEN_LSB
L RN31-B e ——n 5
13.3vI > 7 \/\/\/\ 2 LLCD_D13) /\/\/\, 27 GND
47K 10 ohm 28
5 RED_MSB
— RN13-C 29
ey
, e| H—} Q14-A Len_p12) AVAYA' 0
------- 10 ohm
OKAYA_DETH#[ > 'C s
31
1 RNI3B GND
-y
LCP_DLh AVAVAY 32
1 10 ohm a3
TRt NV 34 | RED_LSB
LLCP_D10s AVAVAY _
10 ohm 35 | NC
RNI6-D 36 | GND
ey
LLCP_ D23 /\/\/\I 3 37 GND
10 ohm R131
LD RIX SR O>—" VNV 38 {poT cLK
RN16-C 10 39 41
m _——— 6 |
10 ohm 40 GND
RN16-B —
e ——n —
R165 Lan.Ra VWA TS — ——
(SPKR_R! 80 Hz corner
10.7K 1
_____ RN16-A —
iLCD D20; AN
R166 C162 R30 10 ohm
SEKE! | AN czss
10.7K 36.5K | | L RNIT-D
.22 uF ]| Lco pia /\/\/\I RN17-A
1uF — 10 ohm 1y \/\/\,—8
N 10 ohm
Ua e RNL7-C
C66 - @\7\/:5v' LCD_D18 /h)/\ﬁ\l
onm
I I 4 1VIN- VDD
A 3 K2
— VIN+ VOUT+ 1
21 BYPASS VOUT- 2
PIEZO_SOUNDER_CUI_SMT
RN23-B 1| sHUTDOWN
f—— 7 GND
SWA[ > VA S
10K L )SPREL
LM4864_SOIC8 — ) SRE
D
|_
G H—} Q12-A
_____ 2
EN_SPKEI H S .
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RN35-B
47K

RN35-C
3

IRES_ TOUCH_WAKE#[ >

47K

RN35-A
1

151
Iol
<1

RN35-D
47K

47K

LVDS LCD Conn. LCD

Cap Touch Detect

R100

u32

vee FP——<C ] SW.E

rl GND —AL

3

30

u58

R195
1.0K

SENSE+

ouTt

SENSE-

RN36-D
47K

1 SENSE_ZXCT1107_SOT23

8

47K
RN36-A

LXD LCD Conn.

FB40

%

CN1

R120

600 ohm

74VHC1GT125DT_TSOPS =

47K
RN36-B

2

LXD Cap. Touch Conn.

0.5 mA in sleep mode

5 mA max

ICAP_TQUCH 3.3Vi [ >

CN5

R194
1.0K

’—l
N |oo |\1 w o

DIG_3.3V

SCL

SDA

INT

RESET

NC
NC

GND

TAB

TAB |

15-3240-9

10

2.0K

R190
1.0K

LVDS_TX0 M [

Yvbs_Txo P[>

DIG_3.3V

DIG_3.3V

NC

VCOM

7

t RESET#

STANDBY#

GND

8

9

RXIN_O_-

10

RXIN_O_+

GND

11

12

RXIN_1_-

13

RXIN_1_+

14

GND

15

RXIN_2_-

16

RXIN_2_+

17

GND

18

RX_CLK_-

RX_CLK_+
GND

RXIN_3_-

—<21RXIN_3_+

22

23
24 |

25

GND
NC
NC

26

29

GND
NC

30

A_VDD

NC

28

GND

DMO

33

MODE_6BIT

IBACK LT+ =
40 |

34

MODE_LEFT/RIGHT

36

MODE_DOWN_UP

37

CAB_CEN_1

CAB_CEN_0

VGL

1 VGH

BK_LT_LED+

BK_LT_LED+

BK_LT_LED-

| BK_LT_LED-

41

42

15-0280-5
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LXD and MT LCD Power Ralls

LCD +20V/16V Power Supply

LCD_20V
FB34 L8 16V typ or 19.7V typ. Q7 3 T
B > —— ~A P C b — e
600 oh l :)
ohm 15 uH D7 7 %
€65 1 mA Load
1 uF 1 4
1112
U28 R70 R126 10K !
—1— 10 uF 14.7K 12.1K RN25-8 RN25-D
10K
— 1 25v
= 27V Max. SW 2 5
s{tyonw 0 0| L ameaeaa
VIN — < BN 23]
2.5V to 20V p—
3
R192 RN25-C
1.0K
3 10K
1.25v FB
------- 1 4 6
ILCD_RESET#,[ >——EN/SS
GND |2 -
R191 3
1.0K
REG_SC4503_BOOST_SOT23 — P
H—} Q14-B
______ 5
ENLCD_20V; s
5 6 4
3.3K 3.3K
R105 RN43-D RN43-C e
6 140 —
S 4 3 . 12 ),
|_
ol K Q21-A 1
________ 2
ILXD_PRESENTI H S I\
R106 N
1 140 3 3
D19
— / Zé 12V
1 2|
1 D18
-
LCD Negative 3 AV P
2
- LCD_11V
Ei I U39
]
— 12V - 13V 24V max 10.4 or 11.0V typ. T f—mmmn
- LvIN ouT}2 ' b ]LCh 11V
150 mA
) c111 171 c110 20 mA Load
10 uF 16.0K 10 uF
25v 25v
63 NEG_7V .
1uF — 1.24v  ADJ —
R125 u29 - 3 -
12.1K 1 mA Load EN GND 2
vee k-8 R119 e .
[ O U U Y e el o K td 1
7 DISCHARGE# - ~ <] LCD_NEG_7V, EN_LCD_11Vi [ > f13
1| ou 2.0k REG_LIN_150MA_AP2204_SOT23 2.0K
RESET# -——~_] EN LCD_NEG_7V! 1 | 2 R124
R31 D14 2.0K
36.5K L C61 :
s — 1UF R206
THRESHOLD c60 3 6.8V A 82K
N u
outh2 I I 6
) = = R107
TRIGGER# 1uF — 3 = 10
J = p— — o K %K Q19-A
- 2
| cs4 — T essooaas H
—5 1 conTRL onp L 2 - LXD_PRESENT! S L
100 pF 1 -
ICM7555_SOIC8 —

Technologic Systems

Date

June 1, 2017

Title: TS-7990

Rev: C Designer

Sheet 25 of 30




IcroTips
LCD Conn.

CN8

BL+

1
LZ BL+
BACKITI [ > 3L
l/—“ BL-
7

MI1Ch 32vi[ > DIG_3.3V aB |-BL

Leh 33V PU [ > — GND =
L [ >—S{vcom

-------- 2 7
SWicD 330 [ > AVAVAY 8 | MoDE_DE

------- 3.3k 9

LCD_D{00:23]! DE
) R 10 fy sync
ICcD DE] 11

H_SYNC

ILCH_ D7) 12 187 wmsB

= 1
1LCO_ D6, 13 fpg

----- 1
iLCD_ D05 14 1ps

----- 1
iLCD D04, 15 g4
LLCD.Da3) 16 |3

MT LCD Detect ol

19 BO

R153
___________________ ;
WILCh 33V [ > SN NI ich 32y ILCD D15, 20167 wMsB

0.47 ohm -:D- 51-4| 21

G6

22

s
B

|w)

&) !

R193 G5

1.0K —]

151
Il
I<1

23

e}
O
10
e
N

=
20

G4
24

G3
----- 1
RN30-A ILCD_D10] 5 162
47K 26
SENSE+ SENSE- —— ] S1LAB 3.3V 8 Gl
27
GO

3 U59 2

out ¢ JIMT_LCD PRESENTI —
RN30-B _
1 SENSE_ZXCT1107_SOT23 47K TReYR 28

R7 MSB

Il_
LCD. D21} 30 {p5

|_
o ) s 185 5! g
|_
N

s 135 51! 32 |

LCh.DI& 33 1o

R1
- 35

RO

RN30-D RN30-C - 6
47K 47K I GND

6 LCP B CIK T >—AN/N ST pIx_cLK

10 38 | GND

- e e R aT 39

LEFT/RIGHT
40

UP/DOWN
LCD_20Mi[ > 41 1VGH

LCNEG_ M [ > 42 lyeL
o 4s
402 b il > ANALOG_VDD

iLCh_RESET# [ > 44 RESET#

45 |

NC
46

> VCOM
IR VALY I 7

DITHER#
48 52

GND TAB j

- —NC

DNP
Top Contacts
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Hub and LCD

Power Switch

c273
U4l ———
i e
L L uF 5 fvop DRAIN_1 |4
, RN3LD s =z m
BB AV > AVAVAY 3 En_FETL SOURCE_1 CJSW Hug 3.
47K
4 RNBLC
IEN_L'CD POWER [ > AVaVAY 2 1EN_FET2 DRAIN_2 -2
47K
7 8 Pt eiababetind
GND SOURCE_2————=__]lsw_1cD 3.3vi

— SLG_DUAL_FET_SW_SMT8

LCD Res. Touch

Touch Screen
Connectors

R - t - -
esistive I
2 vy
3 IxL
[ouch Screen e
DNP
SILARZ [ > -
’ U40
co78
14 lvee 10
AuF . CN11
S fvec_AN X+ 1
- 13 v+ L XR
= VREF 3 21w
X- g
3
—L1BUsy y-2 XL
4
————————— 4
HOUCH, SBL TG [ o——H cik " e
TGUCH SPLMOSH [ >——2-DIN AUX_IN | ci3a 1 ciss L ci36 | c137
---------- 16 11 — — —_ —
ITQUCH_SPI_MISQI [ >—=+H ==
---------- DOUT  V_BAT_IN 10 nF 10 nF 10 nF 10 nF
RES TOUCH Co#! [ o——3H csw
onD L2
BECTOUCH WAKGA [ D——2PENIRQ# 0l 17

TSC2046_QFN16

MT LCD

Okaya LCD

Android
Push Switches

SW_PUSH_RT_TH

SwW2

Back @

SW_PUSH_RT_TH
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DIO Port and Jumpers

CN26
P ] 1 2 [N
DC _12C DAT\ > I < JviN!
b e ki [ >—2 4
TS TR ANATOr 2 5 6 vty
[SUP_CAP_ANALOG, [ > < JISW_5Y;
Dio_1 sela [ >—F 8 B30
——————— 9 10 LAyl
DIO_Z 38T [ > <] DI04 PWM
Bio_3 seLa [ o—= 12 ()[DI0 5 SIAR DATAY
ibC SPI_msoi > 13 M 1Dio_6 POWER_FALL}
507 CAP 46V > 1 S [T
e SPI NS [ 17 18 iOSE_ oM
15E SRR [ > 19 0 iUsE oTe_pi
RN46.-D ez o—2 22 icAN TERW 3
------- 4 5
izp_usootAl >—— AN\ 23 24
3.3K 25 26
, RNAG-C HD_2X13_ 2.54MM_VERT_TH L
2P sb BoOTHL o——"\VVV -
3.3K
+———_JiDio_9!
RN33-A s
330 [O—AAN !
47K
RN25-A
10K
———— 8
pIo_gl [ >——
iz 3w
3.3V Sw.
u46
N-Channel
33u > 2 {oral m SOURCE j—@&éﬁii@l
4 1 bRAI il SOURCE 2
G
1vop
7 cap
c131 Boost
:|: 10 nF Buffer
== oos e S ST 2 8
EN XBEE_3.3Vi [ > ON GND
2
RN22-B -
1K FET_SW_CUR_LIMIT_TDFN8
7

NimbeLink Modem
Socket

XBEE 3.3 >—

D16 D11
e , > 4.7V
{CELL_MODEM_ 5V ’i
Silicon
3
RN22-C
CN6 N
3.3V or 4V
R 3 vee : 6
XBEE_TXDI > DIN 3.0 to 5.5V
—————— 2 R
XBEERXD'[ > DouT iﬂ‘ co8 —
220uF
pio s NC
12
NC CTS# Output pio 7H8 NC —
L R211 " aoc 1M NC
BaVo—ANVY VREF
402 1
output vigo—== NC
R199 .
"""" |
XBEE_RESET# [ > —\/\N\ RESET# PWR_ON# |20
1.0K
9
|nput DTR#
P19 O— 6 v uss Input  RTS# 28
GND 2
10
iUSE_ DA [ >———2usB_b- GND
______ 11
UsE DA B [ >—"Huss b+ GND
GND 2
DNP cNeA |
° Option 3 = NimbeLink Socket N
XBEE_SOCKET_TH_2
- -
NimbeLink 5V Sw.
u49
N-Channel
re=a__ . al S AT O\ | B e e - ——————
BY A 2 2 \CET L MO 5V!
4 6
1
lcap
C140 Boost
:|: 10 nF Buffer
iEN MODEM_5V! [ 21 on GNDE
- — " 1
1
RN22-A -
N FET_SW_CUR_LIMIT_TDFN8
8
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USB Device Port and Silab uC

USB Device Port

Console

12C

D5
1< ) SUP R A
D3
24 mA max load ———ss
R204
u38 SiLabs J» 1.62 ohm D4
c241 c226 S e K
10 uF -==
.1 uF
5.25V Max  PWR_IN|. I !
SR SiAB P! [ >————3usB DP L — § Ras FB30
- - ~A
64 K 600 ohm
WS SIAB MIL >——————24USBOM  Flach |
USB Flash , RN34E USE BV DETECT) [ >
R
SLABIA[D AAAY 1 iUSE_SICAB I >
ATK e
USA. BV BETEGT) L >———2 uss_vBus § RN47-A UZR SIABPIL >
2 el e e 1 ’
PO.0 1
ao | < JIEN_ PWR RAILSH! g .
P0.1{-———< ] VDD ARM_CAP} | Analog
BLAR CIKI[ >——21 DEBUG_CLK/RESET# 3 . - - 'gm
2 ==——_]SILAB GRN_LED =
Prog ram | P0.2 ISILAB_ GRN_LED )
SIAR DATAIL >——29Ipesuc pata | A/D p0.3 3L SO WAKE .[_—D‘;_ﬂ;_'
1 Iy —— 1 1 6
ap | Tooros F0 ) KT 5V REG 42 , ‘ ;
— N 12.7V1
R26 29 rmmm———— - LT GAJMI
T > — AN —— : 180, 0 rxpo_po.s 22— Wb 305 can | Analog veel S G L ‘
287K i 28 EN_TOUCh# 1 [—_D;—H;J
PO.6 — q
C243 L4 ] [RES.TOUCH Cs#! - 3
— A RESRTE G 1 2 4@07 B ek
Scale = 4.87% R7e U SPL G >——2 L_Dm
— | .. @ _____= 3
PLOFZE ] iI3C 1 DAT) GND

NC7SZ32P5X_SC70

J— P1.1 25—<:|

P1.2

R71
5 AL Oo—ANN— ; 1 p21 P1.3
14.7K i
c274 A/D

A/D Chan.

R163 .1 uF P14
10.7K :
Scale = 42.1% e
A/D PLS5 1bcaemi | PWM
TXD [ Fe UART 1
RXD | P17
AN 10 3 [ 16 |, T ——O SiLab 3.3V
DDR 15% [Oo——r2.3 6 S
REG_3.3V ' < JISILAB 33!
o Lo
18 [ >—p24 Tt
=¥ : % R216
1SUP_ CAPANALOG [ >——=31p2.5 P0.7_VREF [F4L e 402 L
BACK_ LT >—221p 6 ' R115
o R144 1 paD 22 2| sz 2.0K
.3y [ O>—ANN\— P2.7 | cosa c213
4.99K — GND 3 AW 10 uF
R143 1 /
— ) — | ss00mv /\ | .
Scale 50% 4.99K SILAB_C8051F381_QFN32 - — — A ‘ SILAB_CiK|

REF_AN431A_SOT23

- A/D full scale = 2.50V 3

3
D
|_
G| H—} Q19-B
__________ 1 5
FPGA_SILAB CLK# [ > 'C s
4
R121
TSIl AD SATAS IDIO 5 SITAR DAT ~1
SIEAB DATA L >—A\/\/\———<_]Di0_5_SILAB_DATAI R116 1
2.0K 2.0K _

TVS_USB2_NUP4114_SC88

FB39

P2
Micro B

1lsy

2|, .

3 FRM
D+

4 FRM -
SENSE

5 16ND FRM -2

CONN_USB_MICRO-B_VERT

600 ohm

OTG

P1
Micro B
1SR OTE ML e g
_______ 3 FRM
iUSB_OTG PI[ > D+
7
4 1 SENSE FRM
5 1eND FRM 2

— CONN_USB_MICRO-B_VERT

Device Only

SiLab LED

[SILAB GRN_LED| [ >——

R51

; 240

SiLab !\‘\‘
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VDD, SOC_CAP

/mm Stack Height to bd. center

J3

PCle / mSATA mSATA / PCle
—L | WAKE#/ RESERVED 3av/ 3.3V_AUX|2
NC 21 COEX1 / RESERVED GND / GND A
SERDES MUX sasi0>—| | et I §
Lo —T{ CLK_REQ# / RESERVED RESERVED / UIM_PWR |- WIM_PWR!
u 9 | GND/ GND RESERVED /  UIM_DATA 2 WUIM_DATAI
Uso WMINI_PCIE_CLK Mi[_> 11 REF CLK- / RESERVED RESERVED /  UIM_CLK |22 < Jun
WINI PCIE CLK P> 13 | REF_CLK+ / RESERVED RESERVED /  UIM_RESET 2 < J'0imM RESET!
15 1 GND/ GND RESERVED /  UIM_vPP |28 <
E\ZI:: . ] ] 1 VDD
€292 386 385 10|00
.1 uF .1 uF .1 uF
casl NC L7} y1M_c8 / RESERVED GND / GND |28
I NC_191 ;M ca / RESERVED RESERVED / DISABLE# 22
[ ' LT 1 2L | GND/ GND RESERVED /  PE_RST#[-22 PCIE FESETA
6o 23 [ pg Rx- /48 33v/ 3.3v Aux 2
ECIE TX AL 19 1 =5 3l 0 P 25 | pE RX+ /-B GND / GND |28
P| 3 27 28
GND/ GND 15V / 1.5V
______ | 15| cop o 382 29 9
SATA_TX P> | Ll GND/ GND TW CLK /  SMB_CLK |22
31 32
— PE_TX- /-A TW _DATA/ SMB_DATA|[-22
BIE X 15 | BON ' 1uF 53 - NN
—L==== b AOM| 4 PE_TX+ / +A GND / GND
e | 14 | com o 35 1 GND/ GND RESERVED /  USB_D- -2 o
AT RO - | 37 | GND/ GND RESERVED /  USB_D+ |2 <] 1USB DN2_P!
PCIERX AL e 3l AL P 383 T 39 3.3V_AUX /3.3V GND / GND 29
oL —1—o — 17 I I B[ 4L 1 3.3v_AUX 3.3V RESERVED / LED_WwAN# |42~ NC
BATA_ R ML > 13 4~ 9 | 1uF 43 | GND/ NC (MSATA SEL) ~ RESERVED /  LED_WLAN# |24 NC
FEE R M 16 [ BLM | c384 NC 45| RESERVED / VENDOR RESERVED /  LED_WPAN# 28 NC
PCIE RX M, Py ALM| g [ NC _47 | RESERVED / VENDOR 157 15V <] 'DDR_1.5V!
Ser e 12| cLm 9 [ - NC 49 1 RESERVED / DA/DSS GND / GND |22
|REESAS | 51 | RESERVED / PRESENCE DECTION 3.3v/ 3.3v|22 11330
| | | 5 | _ e pcle
GND
LO""PaeB g RNZ6-A 58 | 1AB_GND TAB_GND |22
A I A 11 = 1
S P( : I e GND W NC 55 | \inT_HOLE MNT_HOLE |28 NC
= . 20 | GND Ens |2 2
Pal rS Pal rS nE PCIE_MINI_CONN_OMM_SMT ]
21 RN26-B — —
PAD_GND 1 — :§-AT .A-_E.E-LE-\QTLI 10K B
—_ 7
- SERDES_MUX_CBTL02042A_QFN20
Bavi[_o—
PCle 100 MHz Clock Gen.
u4s
FB19
B3 >——" ‘ ‘ ‘ Livop
SIM Card Conn e D
" c275 276 c277 12
.1 uF .1 uF .1 uF VDD BUF X|N2—
CN13 17 vbD -
_____ c1 GND1 2L{vop
UM PWRIL > vee MNT = = -
OW_RESETL > €2 1 RESET MmN END2
WM e[ EZ CLOCK ~ MNT gzgj 5 1 0E_PAIRO
. - GND MNT oNDS 18 | e palRL Ne 22—
HOT TV VPP MNT -
UL BATA > C7 11/0_DATA e ne %
J - Stoe_PIN2 | pPU NS
| co06 DNP
.1 uF
1ss 0
PD
8 lss 1
— _ piFFo_p H4— < JVINI_PCIE_CLK 1
S . 1 DIFFo_N 38— IWiNT PEIE CIC A
u2C_1_CLK; >———SCLK
1201 DAT) [ >——29spATA
1.2V ek DIFFL_P 2 lWiX6PCIE CLK Wi
’ 22
. 22%0UT
i.MX6Q - SATA . e
367 DIFF NS < ] MX6 PCIE CLK_P!
.1 uF —————— " 23
G138 eptave e e e e PCIE_25MHZ| [ >——=={XIN
SATA_VP SATA_RXP 'SATA_RX_P!
SATA_RXM GND 2
— GND 22
25
SATA_TXM GND
2 5V SATA_TXP L
) 612 saTA VPH S152142_QFN24 B
SATA_REXT €14
368
.1 uF
R44
MX6_SINGLE_CORE_BGA624 200
°Option 1 = NXP MCIMX6S7CVMO8AB (Single Core, 800MHz, 1-Temp) MT5 MT6 .
" optiona=  NXP MCIMX6QSEYM10AC (Quad Core, 1GHz, E-Temp) Technologic Systems Date June 1, 2017
— PEM_6MM_SMT
= PEM_6MM_SMT _OMM_ .
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