U4-J
_ [RAM_A[00:15]] u23
i.MX6Q - DDR ( )
RAM D 00 f— A02 | pramt po DRAM_AQ [ACLS———— [RAMA00 N3 B2
N || N—y R DRAM AL | AB14 | RAMCAOH [Raw_Aoq] B A0 VDDO Ry
RAMD 021 N ACAY prap D2 AAL EAV_AG2] [RAM_AQI] Al TO D9
RAM D 03 N AAS | praM D3 DRAM_A2 P3 VDD1
RAMD 04| A Act] pranvipa oram Az lyia 4 [Ram A03 RAM A ND A2 G7 a1 cam |l ce | cre | cieo | cis1
— ADL| pram D5 | wia [Ran 254) A3 VDD2 _ 22uF ___ .22uF ___ .22uF __ 22uF __ 22uF ___ .22uF
~ AB4] pRAM D6 DRAM_A4 P8 Al - VDD3 K2
RAM D 07| N _AE4] pram D7 DRAM A5 |2E13 ] [RAM AcH] P24 RI g ht 3
[AC13
RAM DOO A[ > AE3 | prAM_SDQSO DRAM_A6 % A o] RS A VDD4 NL
‘ bty (viz
[Ram Doso M[—> AD3 | DRAM_SDQS0 DRA'VLA; R2 | A7 VDD5 —
RAM DOMO|[ > AC3 | pRAM_DQMO DRAM_A P T8 A8 VDD6 N9 -
DRALAS R3 1’9 R1
[ pa15
o] b 205 | o o DRAM_ALD L7 |'n10 Vbbr
RAM_D 09l N AE5 | DRAM_D9 DRAM_A11 | AC12 m R7 VDD8 RO
RAM.D IOl N AAG. DRAM_D10 DRaM A1z f2D12_ ] RAMCALD [RA_ALL N7 |ALL
RAM D 121 N ABS ] ppaM D12 DRAM A3 [ACLZ— T3 ﬁig
RAM D 131 N AGS | ppamM D13 AAL2 [rRam_A14] Al
—_ AB6| DRAM_A14 [Ram A13]
PN | — LW oo ne Jaz RAM ALS T7¥a1a voDQoA2 BRI
B B RAM ALS A15/NC VDDQ1
[RAM DOST R[> AD6 § DRAM_SDQSL Q Cl 1 c1r L amn | ars I crz2 1 cee 1 ciio
[Rav post M > AE6 | BRAM SDOST DRAM_SDBAO | AC15 ) [RAM_BAQ] 1 VDDQ?2 D2 22u0F __ 22uF __ 22UF __ 22uF __ 22uF __ .22 uF
RAM DOMI] [ > AC6 1 prAM_DQML DRAM_SDBA1 |-Y15 — < ] [Ram BA1 =—INC VDDQ3
DRAM_SDBA2 |-AB12 | [RAaM_BAZ| . J9 | NC VDDQ4 E9
RAM D 161 N AB7 | ppraM D16
RAVD 1| h——aaa | DRa-D16 L11s CS1# L1 fne vDDQs L L
RAM D 18 N AB9 | pravM D18 DRAM_CS0 |16 ] [Ram Cso# L9 H2 -
RAM D 20 vz | BRaM-Ba0 DRAM_Cs1 [AD17 NC =—NC VDDQ6 Ho
Y81 pramM D21 M2 VDDQ7
M D23 pag | DRAM D22 DRAM_RAS |-4B15_ ) [RAM_RAS#] [rRam BAO] [ >—=—BAO VDDQS8 9
- DRAM CAs |AE16 ) [Ram cas# N8
RAM Doz A > AD8 | prAM SDOS2 S Sowe | ABL6 e [Ram_BAIl > V3 BA1l ,
[Ram Dos2 M > AEB | BRAM_SDQS2 - [ram BAZ] [ >—=1{BA2
RAM_DOM? AB8 | pRAM_DQM2
= e DRAM_SDCKE0 Y1l — (] DQO E3 RAM D _00
[RAM D_24] AE9 | prAM D24 DRAM_SDCKEL |AALL  NC 3 F7 RAM D _05
[RAM D 25| N Y10 pravip2s D—K3RAS# BQ; F2 [Ram D o4l
RAM D 26 N AFLL] ppam D26
[RAM D 271 N AB11 | pravip27 DRAM_sDODTO | ACI6 (] ——D2 I CASH Q 8 —
RAM D 28f N AC9 | ppam D28 AB17 L3 DQ3
AD9 | DRAM D29 DRAM_SDODT1 NC RAM WE#]|[ >—WE# H3 e TRoReE]
— ADI11] -
RAM D 31 AC11 B@M:ng 37 BQ‘; H8 [Ram D _07]
[RAM DOS3_ AI[ > AC10] pRAM_SDQS3 DRAM_RESET |Y6—— | [RAM RsT# %D K7 CK Q G2 T D 03
[Rav poss M > AB10 | BRAM SD0S3 ———— CK# DQ6 7 p—
AE10 RAM D 06
[RavDowEl [ > DRAM_DQM3 DRAM. SDOLK 0 RAV credl [ K9 | ke DQ7
DRAM SDCLK_0 |FAELS — ] A Cor] — L2 DQ8 D7 RAM D 08
IRAM_D_32f N AA17 | CS#
[RAM D 331 N AAI8 ] me:ggg = DQ9 c3 [rRam D _14]
[RAN D 34] ACI18 5 3 1 faba__
RAM D38| N——'af1s | DRAM D34 DRAM_SDCLK L [Raw ciki Pl EavESEEl— 12 {pesETs c8
- DRAM SDCLK 1 |AE14— ¢ J[Ram ciki M| DQ10
[RAM D 36| N Y17 pravip3s L - | K1 c2
RAM D 37] N Y181 ppavpay [>—>=10DT DQ11
RAM D 39] n——_AC19 | B§M’ng Dle A7
- DRAM_VREF [RAM VREF
EAMBOSIH[ > ADLE { pRAV SDQS4 - EARCoeH (221 UDM DQ1342 FAM D12
Baeis] oo | PmE00St B sowl >——E 1 DM DQ14{B8 Eas o 11
RAM_DOMA[[ > AB18 1 prAM_DQM4 €105 s
22 uF DQ15 [Ram D_13]
RAM D 40l h— Y19
eav D7) K a820 | opavpar I D—g; uDQS
RAM D 43| N AD21 | B@M*Bﬁ — > UDQS# VSSQO Bl
RAM D 44f N Y20} ppav D44 - VSSQ1 B9
[RAM_D_45f N AA20 | praM D45 [bor .5V F3
——AE21 | pRAM_D46 Co—=
% ~—AC21| prRAM_D47 [eae 2O 7 G3 tBQ:# VSSQ2 D1
[RAM DOSO Ml [ 2
RAMDOSS AI[ > AD20 | DRAM_SDQSS ZQPAD 5% ? vssQa| 28
[Ram Doss M[> AE20 | HRAM SDQS6 VSSQ4 E2
RAM DOMS|[ > AC20 | prAM_DQMS5 R65 H1 ES
240 [ >—5 : : VREF _DQ VSSQ5
RAM D 48] hAc22 | F9
ranp a0l K ae22| Diai-Dao i i M8 lVREF CA VSSQ6r —
IRAMLD S0 N AF24 | ppaM D50 c175 c117 VSSQ7
RAM D 51| N AC?24 | DRAM D51 R62 .22 uF .22 uF Gg
IRAM D 52| N AB22 | ppav D52 - 240 VSSQS8
IRAM_D 53| N AC23 | ppaM D53 L8 7Q
R ——acs] DRAM et —
- - o -
EAL o= A > AD23.) DRAVSDQSS S N 7500808888887
[RaM Doss M[ > AE23 | GRAM SDOS6 NVCC_DRAM_2 U1s R60 @ g g QL9Y g < g g g RAM DDR3_X16 96BALL 4GBIT_ITEMP
RAM DOMSI[ > AD24 | pRAM DQMS6 NVCC_DRAM_3 240
NVCC_DRAM_4 |10 mmmwggﬂmigﬂm
[RAM D _56] N—AB25 | ppay pse NVCC_DRAM.S Vli e = = gk
IRAM D O7f N AA21 ] ppav D57 NVCC_DRAM_6 |1 e
ot 55| DRaM Dse NVCC_DRAM_7 |43 = 1
IRAM D_60f N AB23 | ppav D60 NVCC_DRAM_8 |14 -
RAM D 61] N AA23 1 ppaM D61 NVCC DRAM 9 hV15
IRAM D 62 N Y231 praM D62 — L
RAM D 63] N W25 praM D63 NVCC_DRAM_10 |16
[RAM_DOS7_A[ > AA25 | DRAM_SDQS? NVCC_DRAM 11 [T
[Rav DosT M AA24 | BRAM_SDQS7 NVCC_DRAM 12 z:g
— v21 | prAM DOM? NVCC_DRAM 13 ]
| c3sa | c3s5 |l c3se |l c3s7 |l c3ss |l c3so |l cseo |l cser |l css2 | cses
_ . .1uF . 1uF __ 1uF ___ .1uF _ . .1uF . 1uF ___ 1uF _ . .1uF . 1uF ___ .1uF
MX6_SINGLE_CORE_BGA624

Technologic Systems

Date Feb. 21, 2015

Title:

TS-7970 DDR3 RAM

Rev: A

Designer

Sheet 3 of 27




>

R162
10.7K

RAM A[00:15

u25
— N3 1)o vDDO|-B2 Y& e
S Bottom . .l
A2 G7 | cuas | crar | cia9 | ciso 1 cis1 | cis3
N2 |'A3 VDD2 T O20uF __ 22UF __ 22UF ___ 22uUF ___ 22uF ___ 22 uF
[RAM_A04] Eg Ad Under VDD3 K2
Ram A0Sl —_T< fag K8
Ram Acel p— R8¢ u23 VDD4
R2 | po vDD5 N —
[RaM_208] 18 A8 VDD6 N9 -
R3 A9 vDD7 RL
L7 1A10 RO
ﬁ; A1l VDDS8
RavA f— N7 aq5
— T3ia13
[Ram a14] —&; Ald VDDQO 2; «— BoR L5V
RAM AL A15/NC VDDQ1
VDDQ2 Cl T N T Sour  asoF L aouF L Bhur B
J1 | NC VDDQ3 D2
B ine vDDQ4 HE2
LLInNe VDDQ5 L L
L9 Inc vDDQ6 12 )
o vDDQ7 2
Eam_BAOl[ >—={BAO VDDQ8 <9
RAM BA1 >—N8 BA1 , [RaM D T00:631]
[Ram BAZ] >—'\/I3 BA2
Qo E3 EAM D24l
W
EACEREl B |RASH DQ1 = _'RAMDZB'
Eres—>—K3 {casy DQ2[=————| mauo
— D—L3WE# DQ3 I JIRmD2
[RAVCGLKL B[ > pos|H3 RAM D 26]
R46 J7 |k DQ5 |H8 J Rwopar
200 K7 CK# DQ6 G2 [Ram D 27]
K9 DQ7 H7 RAM D_30
Rav_akiM[—> [>—=HCKE
L2 DQ8 D7 [Ram D _16]
CS0:
sl 4 pos | C3
RAMESTEI [ T2 RESET# DQ10 c8 RAM D 17
——KllopT DQ11 <2 EAV D8]
R161 DQlZ A7 _ m
10.7K
—>—D031upm DQ13[A2 [RAV D 19]
[Ram Dows] >—E7 LDM DQ14 B8 RAM D_21
— DQ15 A3 RAM D 23
—>—-<0ubgs
D—B7 UDQSH# VSSQO Bl
B9
Ermosd D—GFg LDQS xsscg; D1
RAV Doss M [ >——22{| DQS# VSSQE 533 D8
VSSQ4E2
[EAVCVEER [ > i H1\REF DQ VSSQ5 ES
M8 VSSQ6
i c162 c163 VREF_CA vsso7 LGL
22 uF -22 uF SSQ co
8 VSSQ8
ZQ 1
§§§§ BEBLBL3838 38 | RAMDDR3_X16_96BALL_4GBIT_ITEMP
R RN G e B I v i =
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RAM_VREF

1
I

RAM Data bits 32-63

Not populated for Single Core CPU

[RAM_A[00:15]]
[Ram_Af00:15]] )
) U24
u22
N3 B2
= ” e 7 A0 Bottom vopo B2 bR T
NS a0 VDDO < JEERIEY ___RAM — P35 VDD1
3 ]AL TOp vDD1 22 N2 | a5 Under U22 vDD2}-EL 7 Sl A A — 7
RAM AG2 A2 G7 1 cize 1 czr | cizs | ci29 | a3z | ca | P8 K2
ﬁé A3 VDD2 Ko __ 22uF ___ 22uF ___ 22uF ___ 22uF ___ 22uF ___ .22 uF =2 Ad VDD3 ”
[RAM_A05] A5
RAM_A05 P2 ﬁg Left VDD3 K8 R8 A6 VDD4 NI
FAVAG] R8 | hg VDD4 R2 | A7 VDD5 —
R2 %7 vDD5 N L RAN A0S a8 vDD6 [N -
T8 a8 vDD6 N2 ) [EAVL A L7 |49 vDD7 Rk
R31a0 RL A10 R9
L7 1A10 VDD7 R7 111 vDD8
RAM AL N7 Al3
T3 |15 EAMAL T7 | A1 4 vDDQO AL F| o
T7 'nia vDDQOAL ORI M7 A15/NC vDDQ1 A8
RAM A15 M7 A15/NC VDDQ1 A8 VDDQ2 Cl — ShuE T GuF  aauF . ohur . Bhur  aauF
VDDQ2 Cl _ .(:2123121F _ .(:2123131F _ .Czlzsﬁl: _ .Czlzsﬁl: _ .Czlzsﬁl: _ .Czlzsﬁl: J1 NC VDDQ3 D2
NN vDDQ3}-22 B Inc vDDQ4|-E2
B Ine vDDQ4 FE2 Ll Inc vDDQ5 L -4
%NC VDDQ5 Elz -4 L9 fne VDDQ6 Eg -
=INC VDDQ6 ; VDDQ7
vDDQ7HH2 e M2 igag vDDQ8 2
e — M2 |gag Voo el N8 |ga, '
Baveall—~ — N8lpnq EAVEAD [ M3 |50
Ravwead— — M3 ipas Do | -E3 [RAW D 6]
DQO E3 RAM D _32 — — Bleacy DO1 F7 RAM D_60
I_IRAM RASH — J3 RASH DQl Z IRAM D 39| m S K3 CASH DQ2 iz |RAM D 62|
R D 351 R D 57
D—K3CAS# DQ2 - RAM D 35 EEVRCTONE [ MD—L3 WE# DQ3 3 RAM D 57
Rarwer] — L3 [y DQ3 EAM D38 DQ4 [ Do)
H3 [RAM D 36| 37 H8 [RAM D 59
DQ4 RA9 CK DQ5
[prrmercon: [N 4 /0% DQ5 (H;; RAM D 54 200 K7 ok DQ6 ﬁi A D 5
BavcrkoM[—~ — Kl oy DQ6 [RAM D 23] Ko DQ7 EE
DQ7 H7 I—IRAM 537 MD MD— CKE
[Ram CSO#lD L2 CSH# DQ8 D7 [Ram D 40 To DQ9 c3 RAM D 51]
- pos | C3 TRWE Bav BTl 12 RESET# DQ10}C8 RAM D53
Rav BST#]—, 1< |RESET# DQ10 c8 RAM D 42 [Bav_obtal D—Kl ODT DQ11 c2 RAM D 55
——KllopT DQ11 &2 RAM D 26 DQ12|A7 [Rav © 9]
DQ12{AL a0 2] e oo [>——L3{upm DQ13{22 lesa s
EaooE [—>—L3 UpM DQ13[A2 [FAv 0 2] B2 pM DO14/B8 R D 52
Fav oovdl —>——E7 | pum DQ14 ig [Raw 2] DO15122 TR
DQ15 B2l oo [>——UDQS
—>—=S0upQs EzCoosd (B2 upQs vssQolBL
Ewoos > — B uposs vssooBL e vssQ1 B2
- vsso1| B2 ImD—CBLDQS vssoz| DL
ERT B3 > 2LDQS veso2| DL Earsos i 3311 st N g
[RaM oSz M [ >——221| DQS# vssQa|-D8 vSsQ4HE2
" VSSQ4 E; A v [ >—— ~ H1 \VREF DQ VSSQ5 Es
l M8 iy VeacalFo i i Ve vReF_ca VGl
VSSQ6 c142 C144 VSSQ7
C140 c141 VREF_CA Gl .22 uF 22 uF Go
o VSSQ7- S I I 8 VSSQ8
L3 VSSQ8 ZQ N
ZQ L N - . - -
) o o =R ” 63 220238803388 RAM_DDR3_X16_96BALL_4GBIT ITEMP
TEEEEEEEENE RAM_DDR3_X16_96BALL_4GBIT | TEMP 240 A
§§§3 >SS 3 - _AL0_ — - P EREEEEEEEEE
S FEEEEEEEEEE 1 4
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WiFi (1.8V)

SD Card (3.3V)

eMMC (3.3V)

4 PWM total

SD, GPIO, NAND

U4-B
i.MX6Q
[ >——bB211sp1 cvp o ENET Mmpc | V20— | [RoMIT WA
SRLGK P20 st ok 3 ENET_MDIO [V23—— " [RGMIl_mDIO]
[SDi_pol [ >——A21] sp1_pATO o ENET RS Dv |u21
[soL D1] [ >— 20 sp1_pATL Q | enerrer ak 22— Ethernet
[sp1 D2l [ >—— F19] sp1_DAT2 z 2 ENET RX ER W23
sDL D3] >—F18] sp1_DAT3 LIJI ENET_TX_EN P21 — ] [Romi_inT#] 1.8V
— — 8
Eoz_cvpl [ >—F19] sp2_omp o Z ENET_RXDO P21
B ak[ >—— 1 spp cik %I ENET Rxp1 P22 —
[sD2_Do] [ >——A22] sp2_DATO O
[so2 pil [ >—— E20 sp2 pAT1 ~ ENET_TXDO [U20—
So2 D2] [ D>———A23] sp2_DAT2 z ENET_TxD1 [\W20-
Sb2 D3] »——B22] sp2_pAT3 -
 — KEY_coLo W5 — ] [UART4 TXD CIE3A
[Sp3_cvpl [ >—B13] sp3_cmp KEY_ROwO |6 — ] [UARTA_RXDI
Bz axl[>—— P14 sp3_cik Kev_coL1 UZ—— ] [GARTS Tx0|
[sp3 Dol[>——— F14] 5p3 paTo Key Row1 fU6 ] [UARTS RxDI §§19593K §§195;K
D3 D1 [ >——F14] sp3_DAT1 2 KEY_colz W6 J[canN 1 TxD] ' '
sb3 D2|][ »—AL5] sp3 pAT2 UJI KEY_Row2 |4 — < [CAN_1_RxD|
SD3 D3| >—B15] sp3 DAT3 8 KEY_coL3 U < J2cz_cax
—D13] 5p3 pAT4 = KEY_Rows [T <]
_c13 sp3 pats KEY_coL4 16—
[UARTL_RxDI[ >——FE13] sp3_DAT6 o KEY_ROW4 V5 < ][CAN 2 RxD)
[UarTE XDl >— F13] sD3_DAT? %
D15 5pg Rt o omo_o | 18— J DA USB_OTG_ID , RN3aD
NR— o) GPIO_1 Bav
% GPio 2 Pl —— ) 47K
— GPIo_3 FRE—]
8 sor_aix ol L
—B17] sp4_cmp GPIO_5 R4 —
D18 5pg_pato GPIO_6 |3
—B19| 5pg_paT1 a epio 7 B [UaRTz X
- 2
—F17] 5p4_paT2 [ GPI0_8 RS — (]
e R >— 20| spa pars | O &Pl0_o 12— [VeL Lend]
% GPIO_16 | R2
—FE181 5p4 paT4 cPio 17 FRL—— (]
[ >— Cl9] gp4 paTs GPIO_18 | P8 —
[ >—B20] sp4a_DATe GPIO_19 |P2—
—D191 5p4 paT?
NANDF_Cso |HE1S —
NANDF_cs1 |C16
NANDF_Cs2 AT -
—BlllmsB cp NANDF_Cs3 |16
—ALlll MLB CN NANDF ALE |A16
LL NANDF _CLE €15
— B3l miB sp % NANDF_ WP |E15
— A9} MiB SN <Z( NANDF_RBO | B16
o
—AL0] MB DP L>J NANDF_Do |A18
—B10} miB DN b NANDF D1 }C17—
NANDF D2 |E16
NANDF_D3 |P17
NANDF D4 JA19
NANDF D5 |-B18
NANDF_D6 |ELT —
NANDF D7 €18

PWM on SD4 DAT 1 or 2
GPIO_1 and GPIO_9

MX6_SINGLE_CORE_BGA624

TS-7970 changed CPU pins:

FPGA_SPI CS#
FPGA RESET#

UART4_CTSH

Bias Res.

RN21-A

s Oo—— NN

1K
RN21-B
3

1K

RN21-C

—2AAN—E—— ] [MIX AD 05
1K

RN21-D

L V'V \/—<8 __MUX AD_04
1K

RN19-B

3 V'V \/—<4 -DIO 12
1K

RN19-A

—EANAN——] [MIX 4D 07
1K

RN19-C

—2ANAN\-——~ Do 4
1K

RN19-D

 —— V'V \/—<8 __MUX AD_06
1K

RN20-A

L V'V \/—<2 -DIO 20
1K

RN20-D

— AN~ BIS A
1K

RN20-C

—2ANAN——— ] BUS wAT#
1K
RN20-B
3
1K
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LCD

U4-D

__pa
[HD1 spi_cs#| [ >——F
N2

FPGA IRQ 0] >——FP3]

[AUD Kl [ >——N1
[AUD_TxD| [ >—— P2
UD FRM| [ >—— N4/
AUD RxD] [ >———N3]
[FPGA SPI_CIK] [ >——N6&-
[ErGa_spl_mosl] [ >—N&
[EGA_SPI_MISO] [ >———M-
_ M3

M2 |

R80

A os
i 6.04K

i.MX6Q - DISP; CSI

CSI0_MCLK
CSI0_PIXCLK

CSI0_VSYNC
CSI0_DATA _E

CSI0_DAT4
CSI0_DAT5
CSI0_DAT6
CSI0_DAT7
CSI0_DATS
CSI0_DAT9
CSI0_DAT10
CSI0_DAT11
CSI0_DAT12
CSI0_DAT13
CSI0_DAT14
CSI0_DAT15
CSI0_DAT16
CSI0_DAT17
CSI0_DAT18
CSI0_DAT19

NVCC_Csl

NVCC_LCD

CSI_CLKOM
CSl_CLKOP

CSl_DOM
csl_DoP

CSl_DiM
csl_D1P

NVCC_MIPI

Csl_D2M
csl_D2P

CSl_D3M
csl_D3P

NVCC_MIPI

CSl_REXT

DIO_DISP_CLK
DIO_PIN2
DIO_PIN3
DIO_PIN4

DIO_PIN15

DISPO_DATO
DISPO_DAT1
DISPO_DAT2
DISPO_DAT3
DISPO_DAT4
DISPO_DAT5
DISPO_DAT6
DISPO_DAT7
DISPO_DATS
DISPO_DAT9
DISPO_DAT10
DISPO_DAT11
DISPO_DAT12
DISPO_DAT13
DISPO_DAT14
DISPO_DAT15
DISPO_DAT16
DISPO_DAT17
DISPO_DAT18
DISPO_DAT19
DISPO_DAT20
DISPO_DAT21
DISPO_DAT22
DISPO_DAT23

DSI_CLKOM
DSI_CLKOP

DSI_DOM
DSI_DOP

DSI_D1M
DSI_D1P

DSI_REXT

| N19
| N25
| N20
| ==
| N21

(P24 ][EN _CAN 1#

| P22
| P23
| P21

L P20 ][Mx6_BLUE LED

s ]
[ R23
r2a
[ R22
125 1 [bp1 RG]
(R21 [ piol
S
124
[ R20

u2s

(122

121 —<]
Uz -
V25 <] [ITAG_FPGA_TDJ]
23

—]

u22

[ 120

V24

w24 <

—]

[ Ha

[ Ha

(G2

(Gl

[ H2

[ H1

R81

MX6_SINGLE_CORE_BGA624

Allows MX6 to
program FPGA

El M

U4-A
i.MX6Q - EIM
EIM_LBA 22— < [BUS_ALEA]
EIM_OE [-24—— ] [MODBUS FAULTI
EIM_RwW K20 — ]
EIm_cso HH24— < [BUS_cs#]
EIM_CS1 |23 —
Eim_Ats [ H25 ) [EN Uss v Can be swapped
g EIM_AL7 824 — < [1270_ReSETH
O BM A18 22— ][Dio_14]
| EIM_A19 |25 — ) [EN_MIODBUS 24V]
8 EIM_A20 |H22
E Em A21 |H23 — « [DIo_12)
EIM_A22 |F24
EIM_A23 |21
EIm_A24 FE25 — ) [Di6 20]
EIM_A25 jH19
Em D16 25— [SH 1 _aK
Bm D17 Pl —— < )[ER_1_misAl
EimM_D18 |24 ——— (" [spL_1_wmosl]
EmD1g fG2L — [spl 1 csix]
EIM_D20 G20 —
EIM_D21 |H20 CI2ciax
EIM D22 |E23—  lzc1pall
EIM_D23 | D25 <] [EN_RIC_PWR#]
% EIM_D24 |22 (] luaART3 TXD
] EIM_D25 |-G22 <] [uART3 RXD|
OI EIM D26 | E24—
O EIM D27 |E25 ) [GREEN1ED#]
E EIM D28 |G23
EIM D29 |H19
[UARTSghigabso 20—
[ plbs1 [H21
EIM_EB2 |22
EIM_EB3 |F23
EIM_BCLK |N22 — (] [EN CAN 2#
EIM_WAIT [M25— 7 [pus wAIT#]
EM_EBo 21— ] [EN_SD_POWER¥]
EIm_eB1 28— ) [BUS_BHE#]
EIM DAO 20—
EmopAL 25— 4 MUXAD 01l
EIM DA2 2L —
o EIM DA3 |24
= EIM_DA4 |22 —
| EIM_DA5 123 —
o' Eim DAe K25 — 4 IMUXZAD_ 06l
g EIM DA7 125 —
P EIM DAS |24 —
EIM DA9 M2l
EIM DA10 |M22
EimM DAl M0 4 MUXCAD_11]
EIM DAL2 fM24
EIM DA13 |M23
EIM_DAl4 | N23
EIM DA15 |N24
L MO AD_[00:15]]

MX6_SINGLE_CORE_BGA624
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5V Power Supply (2500 mA)

D7

MN[>—s%———0 VIN

—QO 5V.A
U26
8 = 2 8 VDC FB32 D6 FB34 C52 L6

C68 must be very near U26 . i
BWEBV_28Y >V Pl v BoosT | | A | s
4.7 uH
4.5V-42V 10 nF
+ co7

120 ohm 120 ohm i i
l c1908 i C68 e K
u
Power I nput . Lo N IERE \
1UuF T 22uF é 50V 7 lss I 6.3V
- — Al A3 12 mohm
— B 249 —

50V 50v 28V
. .1 uF

s 6
— I_ADJ 5.0v FB

%

V)é

FB35 8

PAD oND L4
PWR 5V IN|[ > <
120 ohm -

%

REG_LM22679-5V_5A_SMT -

.063 hole

GND

Main 5V Power Sw. USB Sw. 5V

u47

u48

N-Channel N-Channel

5
j(j BV Al
6

5j—<:| USB_HOST 5V
6

3
4
1
7

CAP
J: C71

1 i
RN33-A 3.3 nF Boost 3.3nF Boost
47K Buffer ' Buffer
8 - - -

ON [Ex"usB sM > 2 on
6 8 lenp 8 leND
== ) L—
H—} Q12-A — FET-SW_CURLIMIT_TDANS § RN35-D — FET_SW_CUR_LIMIT_TDFN8
- 47K -
2\ Default OFF
1 5
Rise time = 3.5V/ms =

Rise time = 3.5V/ms

Technologic Systems Date Feb. 21, 2015
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10/100/1000 Ethernet PHY

ETH PHY

Shifter

6 < ETH ACT LED

> 1BE3v

4 ( [ETH_LINK_LED

0 to 3.3V levels

U16
B8 FB4
L >—mnm ‘ ‘ ‘ 40 | pyppn | 18 AVDDH -+ ‘ ‘ ‘ <]
3.3V
220 ohm 2 or AVDDH 12 220 ohm
DVDDH | 2.5V C164 C165 €206
C176 c182 c183 AVDDH 47
22 uF 22 uF 22 uF 16 | oo | " NC I 22 UF I -22 uF I 10 uF
3.3V
FB7
pvDDL 4 Y ]
DVDDL 18 220 ohm
23
DVDDL
, RNe-C 26 1 o7 L cier | cies | o6 1 cie9 I c207
DVDDL ~10nF ___ .22 uF 22 uF 10nF __ .22 uF __ 10uF
> 30
3.3K 43 DVDDL
NC ——Lbo_o pvopL 22
cTL
L 1.2V p— p— p— p— p— p—
41
CPU ETH o RG> a izs oo
3.3K ouT
8 AVDDL 2 FB5
U4-K " T T T T A0k kv
RGMIL_MDIO|[ > 37 Impio AVDDL_PLL 220 ohm
I.MX6Q - RGMII =M aK > 36 | \voe cs8 cL70 ci71 c208
10 nF 22 uF 22 uF 10 uF
RGMI1_RDO |-C24 32 1 rxDO
RGMII_RD1 |B23 3L { pxp1 — — — —
RGMII_RD2 | B24 28 | rxD2 - - - -
RGMII_RD3 |D23 27 | o3
2 Mo o pl
RGMI1_RXC | B25 35 | Rx_CLK TXRX_ A PF—<
33 3
RGMII_RX_CTL | D22 , RXDV TXRD_ A MP>———_]IMDI O M
RGMII_TDO |-€22 19 oo TXRX_B_P|> | P
20
RGMII_TD1 |20 TxD1
RGMII_TD2 |-E2L 21 | yon TXRX_B_M|-8 <:||MDI 1M
RGMII_TD3 |A24 22 | 1yps
24
RGMII_TXC |21 GTX_CLK
) 25 | ven TXRX_C_P}L— <:|__:MDI 2P
RGMI_Tx_CTL [-C23 xR ¢ MFE——— ¢« ][MDI 2 M
1 RNG-B
O—2AAN -
MX6_SINGLE_CORE_BGA624 RN8-A 3.3K
3.3K TXRX_D_P 10 m 4 3
: 2 = Level
RGMII INT#|[ >—- TXRX D MM—GM RN8-D RN8-C
- 3.3K 3.3K
— 42 | RESET#H D2 5 6 U1l
17 6 L1 1 1
Act# ep1 <l >
45 XO . 15
Link# ep2 5 . 2 2leND vee
—{ Silicon =~
e >—
46 13 3
. PHY 25MHZ_1.8V] [ >——46 1y VSS_PS 3 L1 4
™~
RN6-D vss |22 1.8V levels —  NC7WZ04P6X_SC70
3.3K i 4o DIODE_MMBD4448_SOT363
ISET PAD
5 0.6V to 2.4V levels
RN28-B —
EN DDR 1.5V D—7/\/\/\,2_ § ?291K K829031RNX|
10K 6
D
|_
G||4—} o15.A 1 Strapped for PHY
[ErwzEaz===i 2\ -
[~ NUE address = 3
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PCle 100 MHz
Clock Generator

u42

Level
Shifter

6 < PHY 25MHZ 1.8V

4 (] [[210 25MHZ_1.8V

SI52142_QFN24

22 nF

u33
FB12
o——" : : : c L {vop L >
e i i i i )
VDD
275 276 277 c285 12
A uF A uF A uF A uF VDD BUF XIN|-2 3 >
L L L L 2L lvop rZGND voc2 i < Jad
5 1 0E PAIRO U — 74LVC2GU04DCK_SC70 €290
o =
18 | oE pAIRI NCI——
NTo| LA
SloePN2 | PU NCLL
. 7
12C interface Ssﬂ
8 PD
ss 1
allows changing amplitude
ging amp 1 piFro_pl-14 710 PGE Gk W]
and tri-stating outputs -
13
DIFFO_N———
>—29 Jsak N
20
21 DATI [ >——22{ spaTA Phase does not matter
DIFFL_ P2 —— < [vx6 PCIE CLK M]
22 XOUT
DIFF NS ] [MX6_PCIE_CLK_ Al
Y2
D ‘ 23 1\IN
25 MHz i GND 4
C46 24
15 pF GND
s I GND 22
15 pF

| 2C address = Hex D6

Gyro-Accelerometer

U7
2 vDD|-2 ‘ < 1Bav
—21RsvD 1 -
—4RsvD 2 vop 2 233
. a7
—5lRsvD 3 8
14 - v_toalc 10 nF L UF
214 lRsvD_4
416 lrsvp 5 L L
A9 1rsvp 6 B B
21 psvp 7
9 10

2c 1 Ok >—— 231
12C 1 DAT D—M

20

Ccr2

3.3 nF

= —

11

22 1psvp 8 REG_OUT
C234

.1 uF
SCL

SDA

AUX_SCLH—
AUX_SDA F8—
INTHE2— ) [GyroINTl
CHRG_PUMP
ADD_0 o L5
CLK_IN enD L
oD 8
F_SYNC

MPU-9150_QFN24
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CPU PHY PCle Ethernet
Gig MagJack Gig MagJack

T1 17| 18| T2 17| 18|
Alignment Alignment
R53 Pegs
1 Left LED g R56 1 Left LED Pegs
[ETH_ACT_LEDI >—/\/l4\0/\, GlG AcT LED| [ >—AAN/N
1~ -
12 - 10 12 * -
Green Green
2|+ o o — + o o —
Moo A > 3 1| Tx+ mpio MI[> 2 1| T+
MDI_ 0 MI[ > 11 g 2 | Tx- 1 - % g
o o [MDIo PIC—> 2 | Tx-
- 4|+ — o [e]
MDI_1 > 3 | RX+ MDI1 MI[ > a1t 3 | RX+
3]- § g 6 | RX- - § g
Mo Ml SO { 6| MDIL P[> 3 { 6| Rx-
6 — —
v 2 Al § g L] oz e 7]
MDI 2 M| > > 5 5 § g
RN { 5 | mDI2 P[> { 5 |
= 8 = o o
MDI_3 > E 7 MDI3 M| > 8 7
MDI 3 M 7 % 8
[VvDr 3 8| 7 g E 5]
[ [ 8] DS el —, [ 8]
10 10
75 ohm Res.
. 75 ohm Res.
13 Right LED and 13 Right LED and
| s I 1000 pF 2KV s 1000 pF 2KV
— — - Shield — c284 —1_ c289 - _
1LuF 22 nF 14 I - 14 - Shield
du n Yellow .1 uF 22 nF Yellow
B hE MAGIACK GIG2 15| 16 MAGIACK GIG2 15| 16
R55 -
R54
/\{X\I [cic_speED LD > AVAVAY;
140

‘ Swapped polarity of Ethernet pairs

SMT RA LEDs

2 LED3 !2 LED2 !2 LED4

Y

L Green 1\‘ \‘ I‘\‘
Yellow Red

R51 R50 R52
140 140 140

leReEEN LED#] [ >——

e s O——

[REDLED#] [ >—

Technologic Systems Date Feb. 21, 2015
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Q19

Micro SD
Card Socket

EN SD POWER# >

RN9-A
AN
3.3K
CN3
C160
7 4 | |
Sbz Dol[ > DATA 0 VDD | |
8 22 uF B
[SD2 D1l >——DATA 1 —
D2 D2 D—l DATA 2
6
GND
sp2 D3l >—2{pATA 3
3 FRVL 2
[Sp2_cwvpl [™5——= comvianD 10
FRM2
sD2_ClK[ >—21clk FRM3 |-LL
FRVA |12

CONN_MICRO_SD

eMMC 4G

U4
P2 A A A
sD3 DOl [ >—X2 Ipata 0 veers
vee
sD3 D1 [ >—N2 1paTA 1 vecHH CLo4 CLo3 102
Vool 22 uF 22 UF 22 UF
K3
SD3 D2] [ >———DATA_2 veelF8
'q
sD3 D3| [ >—8 1paTA 3 Vo — — -
vee = = =
N8 I paTA 4 vec2
K8 fpaTA 5 veeo e ‘ ‘ ‘
He
Internal PU on D4-D7 o vecQ
—— DATA_6 veco 2 c101 C100 C53
. L4 22 UF 22 uF 10 nF
K9 fpata 7 Ve
VCeQ
veeQ 2
SD3_oMD|[—>—FP5 | commanp voog |22 - = =
P8
SD3 oK [ >—8 1aik veer
G2
[>—fresem# -
GND
_ GND 2
Greenliant G5
i —_— GND
—1"* P onp
a7
£ fwes pU GND
GND
o
D2 fsciin GND =
4 GND
D4 fso our GND LHe
B8 {5y ak GND LS
— oD 1L
o GND
VDD._| oD LM
GND -2
ca18 GND 22
u

EMMC_MICRON_4GB_BG100

<

recision
RTC and Temp. Sensor

GND guard band

4 Cl46
RN9-D I I
3.3K
.22 uF —
5 —
12
__I 2C 1 CLK > SCL vee 14
12C 1 DAT|[ > 11 1 opa
13 | FREQ OUT .
BAT
, RuBC RN28-D NC
[RIC 3.3vI[ > AN AN —2 e L 12
10K 10K 10 —— 10u
—NC
A5 Ine GND S
[32KHZ_1.8V] >
1SL12020_DFN20 —
R164
10.7K
BAT must be > 2.7V
B2rhz V][ >—— for temp comp to work
R93
12.7K
— D16
R102 i?
30

K3

|-

R67
402

NN
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SPI Boot Flash

>

6

5P 1 Mos] [ >——21 DIN_DQO
SPl_1 _MISO|][ >——=1{DOUT_DQ1
3
7
R68

1

spl1 csit] [ >—AAN/N

402
SPI_FLASH CS#| [ >——

u1s
CLK veel-8 <
| cisa
T o

WP#_DQ2

HOLD#_DQ3

2
GND -
O CSH

FLASH_N25Q064_8MB_SOIC

64 bytes of OTP

SATA

1 2V U4-F
VDD _SO AP > .
= I.MX6Q - SATA
I c3e7
.1 uF
G13
SATA_VP SATA RXP | B4 — ( |[SATA RX
e SATA_RXM A4 (| [SATA RX M
SATA TXM |B12—( J[SATA TX M
2.5V SATA TXP |A12 — (| [SATA TX P
mD - G121 sATA VPH
SATA_REXT
c368
.1 uF

R44

MX6_SINGLE_CORE_BGA624

200

SATA can NOT have
polarity swapped

SATA and PCle Diff pairs do
NOT have to be length matched

WiH Radio

VBAT must power up first

K1

|

NC 42 |

NC —

BT ENJ — __ 5|
[BT_ =Dl — 36

BT_RXDI D—:"“

BT cTsl—~ 39|

BT _RTS D—SS
NC —

NC —

NC —H

— 0]
WIE ol [ >—H

2KHZ 1.8V [ >—22

NC 34
NC 24

NC -

NC 22
NC 2
NC 224

NC 24
24

NC 224
26

27

NC 224

29

BT_FUNC2
BT_FUNCA
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_I2S DI
FM_I2S DO
FM_AUD_RIN

FM_AUD_LIN

FMRFOUT

FMRFIN

VBAT

\e]

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@
C106

.22 uF

=
(]
<

C185
.22 uF

T
L

m—(j SD1_DO

- [ o1l
14— (o1 2]
-8 [spi o3l
s &l oY)

ls—(j SD1_CLK|

2.7 nH

1.8V Levels

| 48

143 NC

40

137 NC
132 NC

12

30

44

45

46

47

49

50

51

52

53

54

55

56

WIF_MODULE_LSR

Smart Dev uses 1.8V on SD1
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CPU LVDS

U4-H

i.MX6Q - LVDS

LVDSO_CLK_N |4

12C 2 CKI[ >—25
12C 2 DAT [ >

LVDSO_CLK_P |3

HD3

LVDSO_TX0_N |42

LVDSO_Txo_p U1

LVDSO_TX1_N jU4

LVDSO_Tx1_p U3

NVCC_LVDS2P5

LVDSO_Tx2_N |2

LVDS
Header

LVDSO_Tx2_p VL

LVDSO_TX3_N |2

e
4
5
e G| SV,
7
8
9
10
11
12
13
14 _

LVDSO_TX3_p |1

VDD_HIGH_CAP NVCC_LVDS2P5
LVDSL_CLK_N |FY3—
c161

.22 uF LVDS1_CLK_P |-Y4—

LVDS1_TX0 N |1 —

LVDSL_TX0_P |2—

LVDSL_TX1_N |AA2
LVDSL_TX1_P |FAAL

LVDS1_Tx2_N J-ABL
LVDSL_Tx2_p |AB2

NVCC_LVDS2P5

LVDSL_TX3_N |AA3
LVDSL_TX3_p |-AA4

MX6_SINGLE_CORE_BGA624

HD_LVDS VIDEO_2

B3V

R132

10

Audio CODEC

U30
A 20
> i vbD_Io LINEOUT R|-L-
c279
.1 uF
I LINEOUT L2
5 | vDDA 7
MiclL2 . :
o Lo | |
22uF T auF | cous 21 : |
— |
1 uF 22 1|
u | \/ :
6 R35 | |
— MIC_BIAS |
A - - /\{E/K\' FB28 | :
~ 25 : A\ |
|
L2Vl [ >— 30 lvpp D 600 ohm : !
i FB29 L :
E |
%o 2 ~= . e
I 600 ohm 31 |
[
|
L FB25 4:—| |
= |
Hp L[S 5 : AN |
600 ohm |
A3 i iNEIN_R : I
|
24 LiNe N_L A — -
CON_DUAL_AUDIO_ECE
HP_VGND2— NC
[2c T oAl [ >——2 12 par
ZEiak[ >——21i2c ak
ce LTS N
>— 24 1155 soik
[Bu R >—23 125 Lrak 10
VAG
BuD X0l >——=28 125 DIN
> 25 1155 pout 82
[AUD me[ >—2L {svs Mok [ 1uF
. . Connect AGND to
—lna CTRL_ADRO_CS
—ine2 CTRL_MODE 32 Low = 12C GND at a single point
A7 Ines A_GND
29 Inea GNDL L
22 Ines onp2 |2 A
28
—|Nc6 GND_PADDLE 3
CODEC_SGTL5000_QFN32 —
Technologic Systems Date Feb. 21, 2015
Title: TS-7970 Audio Codec
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VDD_SOC_CAP >

CPU HDMI

L7

U4-I

M7

VDD HIGH CAP >

J1

i.MX6Q - HDMI

HDMI_DDCCEC

HDMI_VP HDMI_HPD

HDMI_CLKP

HDMI_CLKM
2.5V

HDMI_VPH
HDMI_DOP

HDMI_DOM

HDMI_D1P

HDMI_Di1iM

HDMI_RES
HDMI_D2P

HDMI_D2M

HDMI PRHY

HDMI Conn.

MX6_SINGLE_CORE_BGA624

CEC is a optional

Remote Control

TG
u29 C252
.1 uF
2
3.3V
Tl 5V_IN L J15
C251
5v_ouT |28 -
1uF 18 5V_POWER
C253 3 4
— 1uF RN16-C RN16-D
> - §3GK 3.3K
6 5
2 1 -
§ ?’;‘SS'B § E’;‘SS'A D—lg DDC_DAT_IN DDC_DAT ouT 2L 16 | ppc pATA
17 22 15
7 8 [2c2axk[ > DDC_CLK_IN DDC_CLK_OUT DDC_CLOCK
16 23 13
. . CE_REMOTE_IN CE_REMOTE_OUT CEC
Make sure this trace top side - - - -
- 19 {101 DET IN HoT_peT_ouT 22 19 {4107 PLUG_DETECT
K2 i €250 RN16-A . RN16-B
1 uF NV YAVAVA
3.3K 3.3K
K1 —
13 26 1 10 | 1yor
J6
5 VS
14
15 24 12 | e NC—+—
K6
K5
1 10 29 1 7 ryor
4 I \/ S TX0_SHIELD -2
B 12 27 9 | ryo-
[ | ;
TX1_SHIELD
K4
K3 1 1 TX2_SHIELD |2
7 32 4 | ryqe —
9 30 6 | 1ya. TXC_SHIELD AL
1 4 35 1 L {y0s
TVS T
6 33 3 |1y L
Mounting Tabs
a7 GND 112
ESD_BYPASS GND 218 I I o o
— . N N N N
oD 318 TMDS pairs do not need CONN_HDMI_FCI_NO_RLANGE
Tl
GND_4
1 cors 31 ~ | 14 to have matched lengths
T 1uF GND_8 GND_5
34 1GND 9 GND_6 22 _ e
36 | GND_ 10 GND_ 7|28 100 ohm impedance —

HDMI_CM2020_TSSOP38

Not all HDMI Devices

HDMI can not share 12C bus support 400 KHz 12C

100 KHz always OK
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CPU USB

MUX

U46
U4-G
Al 7
H——< ]lusB_SILAB P
. D+ 6
1.MX6Q - USB USB DEVICE P D—Z—o—:—— 5
| ? _Blil  —[sEoces
A
USB_OTG DN |B6 —— < [USB_oTG M| 5 I r—” USB_SILAB M
e USB_OTG_DP Aﬁ—‘< m USB DEVICE M D—s_o__r—— 5
> VDDUSB_CAP LS OTG VaUS R103 ¢ _Bl10  —[usEome
_OTG_ B AAA— < 5] c
12
——— 30 |12
c21L 64 BA)TE_OTG_CHD wlo, &
u .1u
UsB_H1_pP |E10 ] [USB_HOST Bl @ Dliz
USB_HL DN |E10 — ] [USB HosT s
EN_CONSOLE# SEL_AB
D_ﬁ — 15 VA
—— — USB_H1_VBUS R104 9 lseL oD VBUS Clazy 2
- - veeHe
MX6_SINGLE_CORE_BGA624 30 4 1
—PW SEL  GND €235
GND |2 1UuF
USB_SW_TS3USB3200_QFN16 -  —L
U34
27
-27 1vBUS DET Voo LS
13 10
—— OV_CUR1 VDD €265 C266 C267 C268
17 15
L7 lov_cure VDD 1 UF AUF 1 uE AUF
19 lov curs vop 22
2L1ov_cura voD |22 — — — —
vop |28
OSe_Host ™[ >——3uss_up-
1
Use nost A >——34uss_up+ USB_DN1-
USB_DN1+ -2
28 { susPEND
26 UsB_DN2-FP2—— <] [UsB x2 M
USB_HUB_RESET#|[ >——<20| RESET# 2
USB_DN2+ FM+——~< | [UsB_x2_Bl
| RNISA
AN 22 I spa USB_DN3- -] [USE DNG M
3.3K
UsB_DN3+ |-—— <] [UsB DNz P
— 25 feNFIG 1 u4s
8
24 USB_DN4- F——— ] [use xa M| A
scL CFG_0 - oe | &=
Ce4 R22 UsB_DN4+ 22— ] [SB x4 P 2 o &
HUB 24MHZ D—| I AVAVAY, | ? Bl  —[foiuss
100 oF 287K |32 XTAL_OUT l Ao
p 1 | e <lusea
PRT_PWR1 == 3 |b
33 fXTAL_IN Py
— 16 Q@ Blio
PRT_PWR2 |6 1 10 —[HDL use M
18 Cli12
PRT_PWR3 |2 — T
14 ) core ALT 20 4], o
PRT_PWR4 2% o p|is
i a1 84 fpLL FILT s
AL TesT L SEL DC UsB# SEL_AB 15
v T 35 9 VBUS CENA
>R BIAS a7 SEL CD 16
1uF GND_PAD VCCI——
A . | c236
- — R78 USB2514_QFN36 PW_SEL  GND s | awF
= 12.1K GND
- USB_SW_TS3USB3200_QFN16  — -
ca2 |l coea  —
1uF
10V 1uF

—

24MHz clock must be running

before Reset# deasserted

Dual Host USB

J2

FB14 Dual A
[Uss_HosST s[> YN usSB 2.0
220 ohm
5 lveus
[Use DN3 M [ & {pAT- Top
[use DNz A > 7 | paT+
8 lenD
FRAME 2.
1 lvBus FRAME |10
LB xam > 2| a0 .
[OSexa Bl > Soare  FRAVE
4 1GND FRAME |22
Va2
? CONN_USB_2_DUAL_RA
1] p—
‘ =
1 6
FB13
2 ) 5
L 220 ohm
‘
3 ': [;:; & —
4
TVS_USB2_NUP4114_SC88
1
EB20 Dual A
> v USB 2.0
220 ohm
5 lvBUS
sz M > 6 1 pAT- Top
[osea A > 7 pAT+
8 lenD
FRAME 2.
1 lvBus FRAME |12
LB M > 2| a0 .
> 3 DT+ FRAME
4 1N FRAME |22

T

TVS_USB2_NUP4114_SC88

CONN_USB_2_DUAL_RA

FB15

220 ohm
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CN99
Programmer
Edge Conn.

CN99
Edge
r Conn.
B AL fGND
B1
B >—=H sPi_PwR
EELLar [ —"2{sm_cak
NG9 BOOT Sel][ >——— 22 1BOOT SELECT
B mosl [ > A3 1 spi_wmosi
B3 lsp patas
ELLmsa [ >—24 sp_miso
B4 )sp paTA2
A5
> SPI_CPU_CS#
SPLFLASH Cor] [ >——B2{spl FLASH_CS#
[AG_FpeATarl [ 28 gTAG Tk
B6
JP_SD BOOT#| [ »————{OPTION
[TAG_FPcA TS| AT TAG_TMS
SILAB DATAl [ 271 uC DATA
[TAG_mpea ol >——28 A DI
Se ok [ >—281uc ak
[FAG_EpcA o0 A9 | TAG_TDO
B9
EXT_RESET#|[ >———RESET#
ALO | ~oNSOLE TXD
B10 | coNSOLE RXD
B3y ALl | TAG_PWR
B11 | oo

CON22_EDGE_PCIE

EN MODBUS 3V# >

RS-485 Driver

>

RN29-A

>

MB TX EN 485|[ >—4

Mod Bus RS-485 and Edge Conn.

Modbus

Power Switch

PF3
v >— 1\
1500 mA 6
47K
RN31-C
2
RN31-D . s L S
VVAA Jalm
47K N
6
S = Q9
— D,
- jd— %S Ql4-A
2 \ |+
S <
1
2
RN25-A Q2 — D15
1 1 — TVS?
NN 7 % N
NN AN
3
, RN25-8 R108 R109 28V
ek 60.4 60.4
2
Q3 L
< l
3
[MobBUS FAULT] [ >—
4
RN25-D
1.5K

SPA85EEN_SOIC

5
——|— R126
= 649

LAANSE ~ -
10K
c248
R125
u43 1 uF 649
4 1 7xD veel-8 —
FB26

1

RXD i |8 ~—
3 600 ohm

TXEN % loZ
) R110

L 20 RXEN#  GND 60.4

Modbus
RJA5

J6

GND

GND

MODE

DATA+
5 > RS-485
DATA-

R111
60.4
FB27
/Y'Y
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MODBUS 24V|[ >———~ YV Y —|

FB19

220 ohm

FB18

%

12V-24V SHLD 9

12V-24V SHLD 10

GND

RM5_RA_SHIELD_PJ031 -

-
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RS-232 Transcelver

NCF—

273
[SW_5VI| I I
1 uF
u31 '
1 ca271 -
| 0 11 T 1w ‘ O IVI
- Vce L ca72
AUF 12 | o4 —
vs |13 AUF
14
3.3V < 5V Taw Head
T = eader
- . V-
u 15 | co
CNI2
16 | .
Level shifter B0z > — 1o S EEeams L { e (o)
6
[STC 485 >—1TX-_(DSR
[xp 232 coM— 6 {}c 3 ~(BsR)
[ >——2{Rx+_CANH_(DTR)
u27
RTS 232_COM
>—2 1 fo 14 [EAN T O >——{Rx-_CANL(R)
— 1
DIR
ol vee—) 2L o128 ,
L 199oE XD
’RTS
STC RXD 232 V[ >—21a1 B1|-L8 8 o@l 9 < J[rS-232_STC RXD) )
3, L7 RXD GND
RXD 232 COM V[ 5 0@ 4 8 |t
CTs 232 com av][ >—21a3 B3 |18
A zral >—3 M s RD Az oY 2 o=
6 14 HD_COM_2X5_2.54MM
COo—»s B [=+——~<] 2 o{} 23
4|
[ve RxD 485 3] >——T a6 B6 13— <1 [vB RXD 5V
B Ro [ >—H~ 12— B R 5 9L o2
STC RXD 485 aV|[ >——21a8 sl — « [STC RxD 485 5V] ” -
10 EN.RX  sp#jo®>—
GND
74LVC245_TSSOP20
SP213_SOl

CANZ2 Tranceiver

ﬂ%%-o
z
S

I— —

C237
1 uF

<
RL14 RL15
| cozs
U3 — 60.4 60.4
1 uF
EN CAN 2#] [ >— S 1En# veel 2
CAN 2 ol [ >——21xD CANH [ ( ][Ec caN 2 Al
Bxocaz s —Hro  canfl < J[SICCAN 2
5 2
VREF GND 5 .
1 2
TIAL040_SOIC8 RN13-C RN13-D TVS14
— 3.3K 3.3K
6 5 24V
3

NUP2105L_SOT23

< Jlsw_sv

1| MT125

1| MT125

1| MT125

CAN1 Tranceiver

E A [ >——8 {ene

eantxd [ >— Lo

RXD_canL &V >——21{RrxD

<
R112 R113
u3s 1 cose O O
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.1 uF
veel2
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1
B
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USB Device Port and Silab uC

SiLabs

24 mA max load

D11
e
3

uss 12
c241 C226
; 1 uF 10 uF DIODE_BAT54-CC_SOT23
PWR_IN
S STAE A > ——~uss op 525V Max - = A
USB | Esssiew—>————2use ou
, RNsC
Bava > AVAVAY,
47K
[USE_5v_pErECT] [ >——2uss_veus
I )
P0.0 <_][EN_PWR_RA
A/D .
‘ malt I mmEreE | Analo
[EAE_ K[ >—2{DEBUG CLK/RESET# 32 g
22— ] [En BLUE LED
Program O PO 2 [EN_BLUE 1ED]
1
[ >——DEBUG DATA | A/D po3l3l ]
30
TXDO_P0.4 <] [VDDb_HIGH_CAR|
R21 — A/D 29 Anal 0og
Vi >—AAN - 18 1ms o RXDO_P0.5 —=———<
287K P0.6 28— [FFGA RGOl
C243 )
— .1 uF
PLoFE —
- 25
— PLLF=——]
- Analog
P1.2{-24 ) [SIAB_Pidl
R71
N | 171 0p 4 a2
14.7K a—
i c274 A/D —
AUF
?8673}( u PL4F2E — ¢
Scale = 42.1% | " 12C
A/D PL5FRL ]
— N 20
TXD P1.6 < JIUARTL_RXD UART 1
19 —
RXD | P17 (] [UARTL XD
[ ——1B3v Al
R148
16 fpy o
VWA +———0 3.3V.A
[>—12 3 6
R146 REG 3.3V 7 7
- 0, 4.99K
= 7
Scale 50% 240 c227
AUF
>—24pa ’ 69 10 uF 3.3
1 s ”7 402 RN7-B
- M o>—==pr2s5 PO.7_VREF —
— - 2
] L <] EAB CK
RAM VREF >—2-{P2.6 2| uer
R144 " pAD |33
m D—/\/\/\/ - P2.7 3 1 coa4 C213
4.99K — GND —— 1uF 10 uF e
s 1 {2500 mv /&
— V) Jp— L
Scale 50% 4.99K SILAB_C8051F383_QFN32 - — — L
3 REF_AN431A_SOT23
A/D full scale = 2.50V il

Push Switch

RN7-C

SW_PUSH_RT_TH

3 6
VN ——1 B3V A

3.3K

< [PusH_sw#]

RN35-C

3 6
—\VV\V—X PUSH SW CPU#
47K

to SD

L RN28-A .
—\\N\N——_I[B3va
10K
O O < 0P SD_BOOT#
RN33-D
- 4 5

+—A\NN\——<][siLrB DATAl

47K

) RN34-B ,
47K

USB Device

Port

R131 FB30 P2
S oev i[> ~A Single
10 600 ohm USB
1 5v
ISEDRicE M [ > o el
[Use DEvicE Al > 3o
4 GND FRAME 6
1 TVS1
CONN_USB_B_RA BLACK
§RN24-A ?Dm
1.5K K
8
4 1 6 —1
iRm-D 2 > 5 -
3.3K
- oy
= |
N Conor]
4
TVS_USB2_NUP4114_SC88
B A >——
3 4
§ RN24-C § RN24-D
1.5K 1.5K
6 5
2
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A S Blue LED
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6 3
|_D Q13-A D_| 013-8
3 A ik
2 |_ _| 5
EN BLUE LED S S
1 4
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FPGA required for:

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

- Provides serial port MUXing

- Level shifting for Bluetooth

- "One-wire" DIO to STC

R34 pop when WiF is

MACH X0O2 FHPGA

R39 pop for 512MB RAM

[UART? RTS#][ > F12
UART? RTS# ~ 10_B1 10 B2 css2— ) B TxD — A8 1o_B1 2 J[EN OUT 1
UART2_CTS#] [ >— 33V [ > VCC 100
1 [UART2_cTs#] 10_BO 10_Bal ] [VB_RXD 485 3V 810 10802 — < [Bio 11N
Mo VCC 100
- Co— ==
?’fKA UARTZ RXD) 10_B2 o2 ] [WB TX EN 485 - 10 B1H-E—  J[ENoUT 2
- P13 VCC 100
. UART2_TXD|[ >———=10_B2_SPI_Sl 10 B1 M12 10._BO A3 ( boZIN
L UART3 RxDl [ >—"2 {10 B4 D14 lyec 101
B UARTE o0 [ >—M2 110 B2 lo_B3L ] Ec_TxD 489 H14 fyec 101 Gl4
- - 10 1o B4« ] [CN99_BOOT SEL
UART s [ >—=22110_Bo 10_Bo B2 | [S5TC_ RXD 485 av L2 fyee 101 10 B2 MOLK LM
: [GaRTz hs2l [ >——EB8 {10 Bo spa o B3 ¢ | D12
IMX6 UARTSs B0 e STC TX EN_485 10_B1
10_B1 == ML
_ M6 10_B3— ] [Cco_pidl
UARTA RXD| [ >—24 {10 B1 VEC_10_2
P8 N1 lvee 10 2
UARTA TXD|[ >————10_B2 == LCD_D10 goes to FPGA, HD1, and CPU
R0 [ — 10 5 10 B2F2— | XD 232 coM PLivee 10 2
- N4 10 g2 |-N1O
DA 0 [ >—13 {10 1 10_B2_SPI_SO—+——< | [RXD_232_COM 3V| -
- cs 10_Bo AL
10_B0 <] [RTs232_CoM -
» L1 10_go 212
Gl2 | 5 g 10_B4 ———<] [cTS 232 COM 3V VCC_10_3 -
. M13
Hio 10_B1 [
22 lio B
0.8 0,83} B S D0 2 veeios
M14 -
10_B1 10841t < [SIC RxD 232 3V 10842
P7 A D3 B5
R36 and R37 10_B2 ———_ ] [HD1_TXD| > VCC 10_5 10_BO|—
B13
12C 1 DAT|[ >——=INIT#_IO_BO 10 B2 NS ] [(BLRXD_3V] 10 BalF3
; ; [ectad[>—B% {0 e cl1
indicate CPU type . caso 10_so -1
i |OﬁB4 N9 .1 uF
[FUSH SW_CPUZ] M2 10_B2 ——< ][HD1_SPI_CLK
PUSH sw_cPu#] [ >—2 110 B3 T AL |\ ec core
10_B2 <] [HDI_SPI_MOS K12
. L A4 |\ core 10_B1
10_B2 ——< ||HD1_SPI_MISO - N1 0 B2 | VB
A3 | bONE 10_BO P VCC_CORE _B2[—
- 10_| o B2 P2 ¢ ) [HDL SPr_cs P14 10 Bo LB
A10 |, 5 g0 VCC_CORE —
. M8
o 10_B2 < J[reEBoOT]
10_BO
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1.6K A7 110 BO 1082« J[EDL Do 1 3 4 5
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1.6K R36 10_B2 —=——~ [HDI_DIO_2] 10_Bo |2~ RN3-C RN3-D RN3-B
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L : cia 10_B2——< ]|HD1 DIO 3 10_B3|I— :
— R37 FPGA SPI CLK|[ >»——=—-10_B1 pa K13 6 5 7
- 1.6K ci3 1o 22— < |[HD1 DI04 10 BLES
— [EBGA SR MISAl [ >——=+10_B1 c10
- — 14 PROG#_|0_BO [—==
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S e —
10_B2———<_]|HD1 DIO 6 N12 |10 B2 sPi_SN o Bs L2
EPGA ol csiz| [ >——3 {10 Bo_saL 10 o |-EL2 12 -
—jlo.l 10_Bs B2
F1 K2 -
—1i10_B4 10 B3E M10
2210 B2 2
n4a 10_B5 —GlﬂLlB_—ZAMHZ'
cPU RESET#] [ >—2% 110 B1 Bl
P12 10_B5 2=
FPGA 24MHZ CLK] [ >—=+10_B2 T R I [FPeATRO 0
K14
10_B1 ———_ J|[FPGA IRQ 1 Bank 5
10_Bo - 10 8B5S« [BTIxXD 1.8V
10 B2 -8 7 | e 1o Bs2t BT RXD )
10_B5 El—(j BT RTS
A4 10_B5 —<E2 -BT CTS
JTAG _FPGA TDO|[ > TDO
JTAG FPGA TDI|[ > B4 1o JTAG
AB E3
JTAG_FPGA_TMS > T™S u12 10 B5—< ]
B6 a3
JTAG FPGA TCK|[ > TCK 1085 ——— ] [BT_EN]
LATTICE_MACHXO_4000LUT_CB132 -
3 2 1
RN5-C RN5-B RN5-A
3.3K 3.3K 3.3K
6 7 8
GND GND GND GND GND GND GND GND GND  GND
>
A5 B1] DL D2 G2 HL L13 L2 P1( P5

>
e L@ i e s
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>
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SATA Port

NG
6
Zlenp RX*
5
4lenp RX
1 eND
8lmM  TX-[2
9 lmRM  Tx+ -2
CN_SATA_VERT_TH

MSATA or Cellular Modem

/mm Stack Height

to

center of bd.

J3

C51
SATA RX P > I I
10 nF
C50
|
SATARX M > |
10 nF
Cc49
SATA T M > }
10 nF
c48
|
EAA X AL > |
10 nF

Mini PCle
SIM Card Connec

or

CN13
cl GND1
PCle / mSATA MSATA / PCle vee MNT
—1 | WAKE#/ RESERVED 33v/ 3.3V AUX}2 €2 | peseT MNT NP2
NC_2 COEX1 / RESERVED GND/ GNDE S lclock  MnTRSNDS
NC_5 | COEX2 / RESERVED 1.5v/ 1.5v}8 S 1N MNT [-CND4
—"{ CLK_REQ# / RESERVED RESERVED / UIM_PWR}-E 6 | vpp MNT [-CNDS
GND/ GND RESERVED/  UIM_DATA 2 €7 11/0_DATA e
11 12 p—
A1) ReF clk- 1 RESERVED RESERVED /  UIM_CLK
13 | REF CLK+ | RESERVED 14 CONN_SIM_CARD_RLIP
? _ RESERVED /  UIM_RESET 16 I cus
GND/ GND RESERVED /  UIM_VPP —— -22uF
NC_L7 1 yiM_c8 / RESERVED GND/ onp 8 -
NC_191 i\ ca/ RESERVED RESERVED /  DISABLE# 20
21 | GND/ GND RESERVED /|  PE RST# |22 1 [cPu_rEsET#
23 | pE RX- / +B 3.3V/ 3.3V AUX[24
25 {pE RX+ / -B GND/ GND|28
27 | GND/ GND 15v/ 1.5v}28 133
29 | GND/ GND TW_CLK/ SMB_CLK |22 [USB Nz ™
31 = 32 VV'V <]
PETX- /-A TW DATA/  SVB DATAF3Z 10
33 I pE TX+ [ +A GND/ GND[2
35 1 GND/ GND RESERVED /  USB D- |22 R134
37 | GND/ GND RESERVED / USB_D+ |52 ANN——1[USB DN3 P
39 | 3.3V AUX / 3.3V GND/ GND 40 10
l 41 42 NC
B3> 3.3V_AUX / 3.3V RESERVED / LED_WWAN#
43 ] GND/ NC(mSATASEL) ~ RESERVED/ LED WLAN# 22 NC
NC_45 | RESERVED / VENDOR RESERVED /  LED_wpAN# |28 NC
NC_47 | RESERVED / VENDOR 15/ L5V[A8 < ] [DDR 15
NC_49 | RESERVED / DA/DSS GND/ GND 22
51 52
5L | RESERVED / PRESENCE DECTION 3.3V/ 3.3V <13V
58 | 1AB_GND TAB_GND 22
NC 55 | \NT_HOLE MNT_HOLE |28~ NC
| PCIE_MINI_CONN_9MM_SMT |

PEM  PEM

S
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Eav [ >—

DIODE_BAT54-CC_SOT23

Two DIO

—< 1 [sw5v]
OoTm [ 1%

% “ 30V IN or OUT
| e

I—D R TVS6

- |/

B our 1 [ © I—E ZBV/Zk

Sinks 500 mA

o] )

Lo2N >
30V IN or OUT

<

EN OUT 2

- Sinks 500 mA

4 to 20 mA
Analog Inputs

Screw Terminals

T

4

TVS_USB2_NUP4114_SC88
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<] [s1aspiil
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: 140 4.99K

R107 R33

AD P12l >—ANN—=
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R59
140

2 Rows X 8
Top Row

FB33

Y Y\
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4 ( Jls;ccean2 H
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i
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K
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e
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STC

RS-485 Driver

, RN29C
NN ‘ <] W sv
10K
239 |7
U44 1uF RN29-B
10K
Im > 4 XD VCC 8 —_ 2
1
[STC RXD 485 5v|[ >
STC RXD 485 5V RXD X+ 6 <:| STC 485+
3
TEN ol ~ < [sc_ags]
STC TX_EN 485 >—+—20|RXEN#  GND [-> 4
RN29-D

SP485EEN_SOIC — 10K

Daughter Card

HD1
HDL Dlo 5| >—22 | vk B3V
HDL Do 6l >——22- 121 [EDiIRO
HDL spL_wmosl] [ >—29 | 119 [6DL_spl_cos
FB11
SW SV >— N [ 16 5V SVM
220 ohm
CD pit][ >——=4 use+ 23— ] [ADLUSB P
HDL o0 [ >—221 XD use- F— <] [ADL_UsB
FoL ”Rx0 V][ >——2 RxD 19« [co b
RN10-A
BRI Do 1l >——2poE ! & ML 7 [cD D09
3.3K
HDL DIO 2] [ >—21poE GND |2 2
RN10-B
HDL Do 3| >——21{PoE GND S — 3.3K
7
HDL Dlo 4l >—21{poE vs L
6
HD_2X12_DC_2.54MM_TH sak
RN10-C

Enable USB Console

l O O < [Ex"consoLE#]

1
- RN34-A
47K
8

L B3V Al

Daughter Card
Interface HD2

HD2
Mux_AD_11] 24 3avEE 1 Ea
BUSDIR[ > 22 2L MOx_AD_12]
MUX AD 14| N 20 ] 1 19— [WUX AD 13
18 17
[MOX_AD 18] h___ 18| ———-< 1 IMUX_AD 09
[MUX"AD o8] 16 115 ) [MUX AD 07
BXAD [ 14 2 MR A
[Dio 20l > 12 L [Bus waTH]
[Bus BHEZ][ > 10 - ) [MUX_AD 05|
MuxAap o3 fh 8] <] [MUX_AD o4
[MuxAD o2] 6 > ) [BUs o=
[Mux_AD_o1] 4 3
<][BUS_ALE#]
[MUX_AD 00| 2 GND L
HD_2X12_2.54MM_TH l
[MUX_AD T00:15]] B
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