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N
[w] ADcLAlNo%
S ADCI_AINT [aa
= ADCI_AIN2 [Agq
< ADCI_AIN3 [-aaq
ADC1_AIN4 [y
ADCLAINSﬁ
ADCLAINSW
ADC1_AIN7 ==
AM437X_ZDN
GNDA_ADC
U17-9
4
< DCANO_RX Ik2222 < CANO_RX [12]
o DCANO_TX [—=—————>> CANO_TX [12]
R
M  DCAN1_RX ﬂgg < CANT_RX [12]
S DCANT_TX [==>—) CAN1I_TX [12]
=
<
AMA437X_ZDN
®

t
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Y1717
ooR_RESET |- DDR_RESETn
M2 DDR_CLK
DDR_CK [y DDR_CLKn
DDR_CKn [~z DDR_CKE
DDR_CKEO [yg
DDR_CKE1 |-z
DoR-Gono [ DDR_CS0n
DDR_CSN1 -gz—> DDR_CASn
DDR_CASn "Nz DDR_RASH
PDR_RASN ["Ng DDR_WEn
DDR_WEn
DDR_BAO
DDR_BA1 [K2 DR _BAL
DDR_BA2 [ BRa
DDR_AO BRa
DDR_A1 [f
DDR A2 [F5 Db A2
DDR_A3 |57 BRz
DDR_A4 [+ BRa
DDR_AS [-Rg BRa
DDR_A6 [R BR2
DDR_A7 |5 BRa
DDR_A8 [R BRa
DDR_A9 [ BR=
DDR_A10 75 BRa
DDR_A11 7 BRa
DDR_A12 & BRa
DDR_A13 3 BRa
DDR_A14 [ BRa
s DDR_A15
§ DDR DO [ phR Do
DDR D1 [£7 5
3 DDR D2 5 BR52
DDR D3 7 5
[-4 DDR D4 (&7 5
a DDR_D5 (&> )
a DDR D6 &7 5
x DDR D7 7 ERGTz
' DDR_D8 BR-GTr
0 DDR_D9 BR-DT5
< DDR_D10 [—7
= DDR D11 (3 5R DTS
< DDR D12 [ 5RO
DDR D13 [ 5
DDR_D14 (4 BR-G
DDR_D15 [ BRGT7
DDR_D16 (4 5RDZ0
DDR D17 [~ 5R DTS
DDR_D18 75 5RO
DDR D19 [~/ BR-G27
DDR D20 [z BRD25
DDR D21 [y BR-To7
DDR D22 [yg 5RDTo
DDR D23 [y5 BR-D75
DDR_D24 BR D%
DDR D25 [y BR-Go7
DDR_D26 [—aa3 BRD5
DDR D27 [~agy BR-Go7
DDR D28 [agt BR D57
DDR_D29 (-2 BR-Do5
DDR_D30 [~acs 5R D50
DDR_D31
4
DDR DQMO Lo
DDR_DQM1 | BR-DaNZ
DDR_DQM2 |y BR-DaNS
DDR_DQM3
DDR_DQSO [£2 L
DDR_DQSOn |3 BR-DGeT
DDR_DQS1 7 BR-DGENT
DDR_DQS1n |-z BR-DGez
DDR_DQS2 [z PR DaeE
DDR_DQS2n |aaq BRDGS3
DDR_DQS3 [~aaz PR OGRS
DDR_DQS3n
DDR_0DTO |2 DDR_ODT
DDR_ODT1 [—5—x
DDR VREF |5 ——pbnrorpe-
DDR_VTP
AM437X_ZDN R164
c95
10nF
49.9R 1%
DEND  DEND

U20
DDR_CLK J7 N3 DDR_A(
DDR _CLKn K7 1| CK A0 (€57 DDR_A
= CKn A1 5
DDR_CKE K DDR_A:
DDR_CS0n 12| OKE A2 DDR_A.
DDR_RASn 31 CSn AS P DDR_A
RASn A4 15,
DDR_CASn K DDR_A!
CASn A5
DDR_WEn & R DDR_A6
WEn A6 g DOR A7
AT BOR A
R D E3 A8 IR DDR_A
DR F7| DQo A9 7 DORATO
Dat A10/AP g
F R7 DDR_A
F& | DQ2 A1 N7 BORA
o3| DQ3 A12/BC [ DORA
| DQ4 A13 {7 DORA
DOR DS G>| DQ5 Al4 DORA
DDR D7 H7 | DQ6 A15 DDR B
57| DQ7 BAO DOR BAT
o3| Das BA1
C DDR_BAZ
DOR D10 & Dgg BA2
G5 DQ10
oor €21 oart oot kK1 DDR ODT
DDR Az | DA12 B2 )
DDR Bs | DQ13 VDD_1 [pg { VDDS_DDR
DDR A3 ] DQ14 VDD_2 |57
DQ15 VDD_3 [
VDD_4
DDR_DQS0 &
BOR-Dasi—Gy L0as VvbD_5
LDQsn VDD_6
VDD_7 [
DDR_DQS1 c7 -’ [R
DDR_Dasni__B7 | UPQS VvDD_8 IR
upasn VDD_9
DDR_DQMO E7
LDM
DDR_DQMT1 D3| o ves_1 |42
B3
I A VsS2IMEr 1
VDDS_DDR} Ag | VDDQ_1 VSS 3 -5 1
c1] VDDQ_2 VSS 4 5
Go| VDDQ_3 VSS_5 5
52| vpba_4 VSS_6 [y
—Eg | VPDQ_5 VSS_7 g
F1 | VDDQ_6 VSS 8 5
1| vpba_7 VSS9 [
He | VDDQ_8 VSS_10 [
VDDQ_9 VSS_11 [
VSS_12
% vesa_1 RESETn |12 DDR_RESETn
[ o1 | VSsQz m8
VSsQ_3 VREFCA
D8 | vssaa
'% VSSQ_5 vRerDQ 1 VDDR VREF
[ Fo|VSSQ 6 |
o1 vssa_7 NC_1 =g
—Go | VSSQ_8 NC_2 TX
——— VSSQ_9 NC_3 [fg—*
za1 L8 NC_4 ’<
zQ
RS9 MT4TK256M 16 TW-107
240R 1% DEup  Support: MT41K512M16HA-125
DGND
DGND
VDDS_DDR
1 VDDS_DDR
R15 c118
2.2K 100nF c21
100nF
VDDR_VREF VDDR
R17 J_c49 _Lcm cr7 c113
100nF 100nF 100nF 100nF
2.2K
DGND DGND DGND DGND DGND

. u15 o
DDR_CLK 18 o 3 DDR_AQ
DDR_CLKn K7 7 DDR_A
DDR CKE K9 CKn Al |65 DDR A

g CKE A2
DDR_CSOn L: DDR_A!
DDR _RAsn____J31| SSn AS P DDR_A/
DDR_CASn___Ka 1| RASN A4 65 DDR_A
CASn A5 [
DDR_WEn L R8 DDR_A(
WEn A6 [ DRA
A7 |67, BOR A
DDR E A8 )
D D16 E! DDR_A!
DOR D17 F7 | bQo A9 1S DDR A
DQ1 A10/AP 65
DDR_D18 F R7 DDR_A
DR DTO Fe| DQ2 A1 bR7 BOR A
DQ3 A12/BC
DDR_D20 H T3 DDR A
DQ4 A13
DDR_D21 H T7 DDR A
— DQ5 A14
DDR_D22 G2 7 DDR_A
DDR D23 H7 | DQs A15 DDR BAG
DQ7 BAO
DDR_D24 D DDR _BA1
DOR D25 c3| D8 BA1 BOR BAS
DOR D26 G| DQ9 BA2
& bato
el gg 2 | bt opT K DDR ODT
R D29 A5 DQ12 B2
o) DQ13 VDD_1 { VDDS_DDR
DDR_D30 B8 — D9 1
DDR D31 A3 | DQ14 VDD_2 (&7
DQ15 VDD_3 g1
VDD_4
DDR DQS2___ F3 -
DDR_Dasnz__Ga | -DQS VvDD_5
LDQSn VDD_6
VDD_7
DDR DQS3__ C7 7[R
DDR_Dasn3__B7 | YPAS VDD_8 "Rg—
upQsn VDD_9
DDR DQM2 __E7
LDM
DOR DQM3 D3 | 20 vss 1|42
-1 B3
A VSS_2 [Ey
VDDS_DDR} A8 | vDDQ_1 VSS_3 g5
c1] vopa_2 VSS_4 [~
Go| voDQ 3 VSS_5 5
To| voDQ 4 VSS_6 7
I—F5 | VDDQ_5 VSS_7 g
F1 | VDDQ_6 VSS 8 [
2| vopQ_7 VSS9 5
He | VDODQ_8 VSS_10 [
vVDDQ_9 VSS_11 |
vss_12
—n RESETn 12 DDR_RESETn
— o7 VSSQ_2 V8
VSSQ_3 VREFCA
D8 vssa 4
L E2] VSSQ_5 vReFpa 1 VDDR VREF
E8
[ Fo| VSSQ_6 "
&1 vssa_7 NC_1 [—jg—X
P—Go | VSSQ.8 NC_2 | 7—X
——— VssQ_9 NC_3 g~
NC_4 =X
zQ2 8 q
R159 MT41K256M16TW-107
240R 1% Support: MT41K512M16HA-125
N DGND
DGND
DGND

VREF

L
T10nF

C116
10nF

i

L
—|_10nF

C121

0
OnF

1

C40

L
T10nF

C119
10nF

i

~jt -

C105
10nF

DGND
vogls_ DDR
J—CBS _LC73 _LCB7 _LC1 20
22uF 10nF T‘lOnF T‘lOnF
DGND
vDCDC3
R224 VDDS_DDR
0R
VDDS_DDR(DDR3)=1.35V
_L_c200 c29 39 c26

L
T10nF

J_CIM
—|_1 OnF
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V3 3D V3_3D
ERE
- S V3 3D
< {=
il » j Lo Low Low Low L
& €20
QSPI_DO 5 8 C24 c18 c22 c32
g e la s ie o (s 5 I1sis Dao vee 10nF S R261 10uF 100nF —T—100nF —T—100nF —T—100nF
SBBIBBIRIBIE 558 0K
X | | | (X | | | o (4 QSPI D1 2 4
U17-13 pat Vss (g
B5 _MMC1 DA PAD Fo—x
GPMEADIMMG 1 DAT1 [ -AS_VNCT DA ashLD2 S wavepiDQ2 1 DGND QSPI Csn % va 30
! - MM DA S# £
GPMC_AD2IMMCA _DAT2 [Hae—MST DA QsPI D3 7| volospas 4B QSPI_CLK VS
° GPMC_AD3/MMC1_DAT3 (57— MGT DA [TOLDRDYS  © | SMMC VCCI
c GPMC_AD4/MMC1_DAT4 [—ar——MGT DA N25Q256A13EF840
[ GPMC_AD5/MMC1_DAT5 R262
2z C8 __MMCT DA c3 c36
S Gt S & e e
I - - =1
o Pl D 2lo|w|o|m|w|s DGND s¥[o|<t |||~ (ool o
3 GPMC_ADVN_ALE/QSPI_ DO [aar—aen SI2lBRR2I8 £[3|8Ju= bl
GPMC_OEN_REN/QSPI_D1 aaF MMC1_DA A3 p— - [
- GPMC_WEN/QSPI_D2 g g QoP DGND VMGT DA A4 | DATO § 8 g g g § § § <] 563323833 2
GPMC_BEON_CLE/QSPI_D3 DA A5 | DATT ©999 BR3B22222 a
Q A QSPI_CSn AT2 00000 4]
s GPMC_CSOn/QSPI_CSn — 7 By | DAT2 geeee 2gee
A2 DA B3
= GPMC_WAITO 55— mmeT ReT<CD GPI02 [12] DA B4 | DATE
X GPMC_WPn DA B5 | DAt
P’ B12 _AM437x_QSPI CLK __ R43 22R _ QSPI CLK S 32 DAT?7
< GPMC_CSN3/QSPI_CLK M| CMD
< BY  AM437x MMC1 CLK _ R42 22R _ MMC1 CLK
MMC1_CLK "1 WMCT_CMD
MMC1_CMD R22 Nc123
Layout Note: ;I\‘?K NC121
AM437X_ZDN NG120
Place R43, R42 Close To MPU(U17) . NC119
NC118
ate NCi17
NC116
DEND - MBI NC115
NC114
NC113
NS NC112
Layout Note: M1 NC111
NC110
The MMC1, MMCO, QSPI signals must be length-matched : I D Mem ory V3=§D V3_3D M:E_ NG109
Thatis: mg]gg MTFCAGLDEA-OM
The MMC1_* group should be matched within 300 Mil (7.62 mm). R u12 s NG106
The MMCO_* group should be matched within 300 Mil (7.62 mm). [6] EEPROM_I2C0_SCL Y =¥ sCL vee R153 pri] NC105
- [6] EEPROM_I2C0_SDA <>————2 sDA 0K py3| NC104
The QSPI_* group (Included the net to J11 of Page 12) should be matched within 200 Mil (5.08 mm). = N o NG103
4 vss [ NC102
> A0 NC101
A1 NC100
S8z wp We L1z NCo9
CAT24C256W L1 mgg?
K1et NCos
DGND DGND AT mggﬁ
V3_3D 3v3_SD A2 1 NCo3
T A3 NCo2
, FB23 At Neo2
1200hm 1.3A NC90
NC89
| _c202 NC88
10uF Ro44 NC87
R4z SR249 SRo4s SRoas (T84 CRoss (R247 Neee
10K 10K 10K CA0K 10K 10K . NC:
NI K1
NC84
MicroSD CARD e
NC82_ 0 5 0 00 T PN OPINOWTON- O DD © 1
B R R RN RN ReBL 883385338581
R227 22R SD_CD 0O000VLVLVLVLVLOOOOOOOOOOOOOLVOLOOO
[6] MMCO_SDCD(( ZZZZZZZZ2ZZZ2ZZ2ZZ2Z2Z2Z2Z2Z2Z2Z2Z2ZZ2ZZ2ZZZ22
2 TR e
R232 22R AT2 HED-SCHASE LOh¥zZ S5zz2 TT
(6] MMCO_DAT2 Roog Pom—ap DAT2 GND g
[6] MMCO_DAT3 PR SBCNiG CDIDAT3 €0 [y Rt
[6] MMCO_CMD cMD GND3
R184 22R SD_CLK £ VoD GND4 [ poND For 16GB Part : a’?
[6] MMCO_CLK ) CLOCK GND5 (5 AB=J5=GND
vss GND6
R229 22R__ SD_DATO
[6] MMCO_DATO DATO . GND7 e?
6] MMCO_DAT R230 22R__SD DATI 8 | pat1 microSD  Gnpg [ o
/77
N GND_EARTH_2
Layout Note: D11 D17 D16 /D13 R D12 D14 D15 PCND
Place R184 Close To MPU(U17) . TVS 5V | TVS 5V [ TVS 5V [ TVS 5V | TVS 5V | TVS 5V | TVS 5V
@ |http://www.embest-tech.com
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VETH1_AVDDL_PLL . .
Vs 3 VETH1_AVDDH at VETH1_AVDDL_PMOS T Strapplng Optlons: VETH1_DVDDH
= Fa1 FDT434P e
U175 2. L33V 3 s e\ D24 1.2V 1 ~E2 . 2
1800hm 1.5A Pin3s ETH1 RXCLK _R206 10K
GPMC_AGIRGMIl2_TCLK |og—XCLK_R61 22R_ %\ RGMI2_TXCLK [12] o 1200hm 1.3A  VETH1_DVDDL Py Addross:
GPMC_AO/RGMII2_TCTL [—>———>> RGMI2_TXCTL [{2] 6 | caz c7 yihs (00)1 b Pin15 _ | GBE1 LED LINKR242 10K
~ GPMC_ASIRGMII2_TDO [-E———% RGMII2_TXDO  [12] 47uF 10uF 100nF coa Pin17 _{ GBE1 LED ACT R241 10K
$* GPMC_A4/RGMII2_TD1 [-ag———00 ROMI2_TXD1 [12] 1 PB4 o
- GPMC_A3/RGMII2_TD2 [—gg————00 RGMII2_TXD2 [12] DGND 1200hm 1.3A
E GPMC_A2/RGMII2_TD3 [—=>————> RGMII2_TXD3 [12] ’ c13 c16
G  GPMC_A7RGMI2 RCLK [o—RXCLK RS 22R__ (¢ RGMI2_RXCLK  [12] D:;GND ETH1 LDO O 10uF ~T~100nF Pin27 ETH1 RXD3 __ R226 10K
& GPMC_A1/RGMII2_RCTL [—>———<K RGMII2_RXCTL [12] MODE:
, 1111 Pin28 ETH1 RXD2 __ R222 10K
X GPMC_A11/RGMII2_RDO |20 C RGMII2_RXDO [12] RGMII MODE
™ GPMC_A10/RGMII2_RD1 (57 < RaMIz RXD1 ﬂg DEND  DGND 19710071000 Speed - Pingt ETH1 RXD1___ R220 10K
< GPMC_A9/RGMII2_RD2 £ ¢ | Half/Full Duplex
s GPMC_A8/RGMII2_RD3 7 K RGMII2_RXD3 [12] VETH1_DVDDH Pin32 ETH1_RXDO R217 10K
< VETH1_AVDDL
PR1_MDIO_MDCLK/CLKOUT2 —’\/\/—gﬁ gtﬁgﬁﬁ Sgg §§§ CAMO_XCLK  [10]
PR1_MDIO_DATA/CLKOUTA MCASPO_CLKOUT1  [12] rBs Pp—
L2 gHaEn Pin33 ETH1_RXDV___ R215 1K
AMA437X_ZDN R189 R203 1200hm 1.3A Dis 125MHz Output
Layout Note: 1.5K 10K C19 C35
Place R61 Close To MPU(U17) . 10uF ~T~100nF oo Vo
Place R8 Close To J11 ETH_MDIO_CLK ~[12] - ' i LED MODE
. ETHMDIODATA 121 1 Pin41 ol R193 10K
Place R58, R60 Close To MPU(U17) . VETH1_AVDDL PLL Single-LED Mode
- - DEND  DGND
VETH1_DVDDH DGND
C195 C196 PR
10uF 100nF——10nF eview Note:
The KSZ9031RNX reduces board cost and
o ETH1 LDO O simplifies board layout by using on-chip
D1 R56 termination resistors for the four differential pairs,
Place R Close To MPU(U17) MMSD103T1 100K DEND so no other resistors be needed.
N < o] <
U17-4 - U21 b N
D14 AM437X RGMII_TXCLK} Rp36 2R ETH1_TXCLK 24 -
T R TACLK ["AT3 _ANM37X_RGMIT_TXCTL! _R233 \oam 22R ETHT_TXEN 25| SIXOHK ng 2 GBE1_TRPO Layout Note:
N - B AM437X_RGMII1_TXDO | R240 22R ETH1_TXDO 19 | 43 XA |2 CEELTRRE betwaon GBE Stnaie s
by MII_TXDO/RGMII1_TDO R34 AM437X RGMIT TXDT | R23g " a 22R ETHT_TXD1 20 | 1XDO e C s GBE1_TRP1 - shotid be nog?legant:rstl":aags? mm.
$* MIM_TXD1/RGMIN_TD1 [-& AMAS7X RGMIT X2 T ha PR ETHTTXDZ 57 TXD1 2 TXRXP_B [-g SEETTRNT -
- MIFM_TXD2/RGMIN_TD2 [~& AMAS7X RGMIT TX03 T hase a8 BT X053 53| TXD2 TXRXM_B 100 ohms differential trace
= MIl1_TXD3/RGMIl1_TD3 TXD3 7 GBE1_TRP2 impedance. VETH1_DVDDH
= D13 AM437X_RGMII1_RXCLKY "R305 59R ETH1_RXCLK 35 TXRXP_C |5 GBE1_TRNZ =
Y Mil1_RXCLK/RGMIN_ROLK |~R75—AM437X_RGMIM_RXCTL! Ro14 22R ETHT_RXDV 33 | RX.CLK TXRXM_C
& MII1_RXDV/RGMII_RXCTL RX_DV 10 GEE1 TRP3
F AM437X R TXRXP_D
X MII1_RXDOIRGMIH_RDO [ 1e—AmiS7X ROV RXDD 15 X RXDO TXRXM D |1 GBET_TRNS
™ MII_RXD1/RGMII_RD1 Efg——ANZ37X RGMITTRXDZ : “ RXD1 T e " R69 R66
< MIl1_RXD2/RGMII1_RD2 [—& 7 RXD2 1K 1K
s MIIT_RXD3/RGMI_RD3 [-C14AMASTX_RGWIT_RXD3 25 NN X RXD3 LED1/PME_N1 (HE——SBELLED ACT RUSABF-0IGY__
< VDIO CLK |-B1Z ETH MDIO CLK R204 0R LED2 GBE1_TRPO 01 orA |1
X +
wmpio_bATA A1 ETH_MDIO_DATA R1e0 R AVDDH_1 [ 3.3V ETH1_AVDDH e —21T01-  GRIC 2 GBE1 LED LINK
D25 ETH1 INT! MDC AVDDH_2 TD2+
GPios_g |22 ETHLINTD MDIO AVDDH_3 |41 GBET TRNT 4 1 1p5
GBE1_TRP; 14
AM437X_ZDN RD1+  YELA
ETH1 RESETn 42 | pecer AvoDL_1 -4 1.2v VETH1_AVDDL GBET TR ROt YEAIT GBE1_LED_ACT
C198 | | 22pF 4 | AVDDL_2 GBET TR 7 SB?
VETH1_DVDDH "i -
T ¥ 2114 45 DVDDH_1 (32 10=33V__ verir pvppn  VETHIAVDDH . oo |8
25MHz CL=20pF X0 Dvoon-2 40 Re4 oR N[ 6| iT e ﬁ
197 INT_N - H2
Rigs 19 —WNTN 38§ r N/PME_N2 " 1oy
[51012]  SYS_RESETn VETHL.DVDDH LED_MODE _ 41 DVDDL_1 ™5 ] IVETH1_DVDDL C66 GND_EARTH_1
u19 oD L car — | CLK125.NDO DVDDL 2 |53 =T100nF - -
DVDDL 3 55—
N74LVC1GO7 10uF _
VETH1_DVDDH S C1G0 Ou o 4 DVDDL 4 —gg
ISET 48 & 2 DVDDL 5 59
R192 ISET 22 O DVDDL_6 [ V33D VETH1_DVDDH DGND
cia o¥ND DGND 47K 2¢ wer "
10nF KSZO03TRNXCA ool o
AN~ <
ETH1_INTn__ R191 0R
C45 c38
DEND R195 10uF T 100nF
12.1K 1%
Layout Note: DGND  DGND DEND
The RGMIIT and RGMII2 signals must be length-matched by TX and RX groups:
DEND
That is, the TX group should be matched within 300 Mil (7.62 mm),
and the RX group should be matched within 300 Mil (7.62 mm).
Total length should not exceed 1750 Mil (44.5 mm).
There is no requirement to match the TX and RX groups because their clocks are not related. ® http.'//WWW. embest-tech.com
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J1 Vv3_3D
Layout Note: ﬁn BO
Place R196 Close To MPU(U17) . DATA; B1
U17-10 DATA 4|82 R - - 4 2 - I
0SS POLK |FA22_LCD PCLK R196 22R LCD CLK DATA: Eg S S Z Zl Z Z Z zZl Z| Z
e B23 LCD_VSYNC DATA! x| 4 x| 4 x| x| x| X| N X| N X| x| x|
055 VoWNC 5 —Epevve— e 85 g g s g g g g 5 g g g § g g
oss Acs§|As NC I~roa T¢DDE DATA: B6 = = = = = el 8 S & & 8 S
_AC_BIAS | 87
9
B22 LCD_DATAQ DATA GND1
gggﬁgﬂﬁg Aot &b DATA BATA GO of of o S - of of of of s o o of o
DSS DATA? [-oal—LC0 DAIA DATAT0 o 8§ g g g & 2 § § € § § § syssoOT5 14=01:24MHz
| c21 LCD DATA: DATA G2 o o o] @ o - -
DSS_DATA3 50 SO DATA &3 YSBOO LCD DE
DSS_DATA4 550 [CODATA DATA G4 YSBOO LCD_HSYNC
DSS_DATAS5 [-G50 [CODATA DATh s YSBOO LCD_VSYNC
a DSS DATAY [ E19 —LCDDATA7 DATA g VS800 B DATAT:
o DSS_DATAS [a12 LCD_DATA T YSBOO [CD DATAT3
- DSS DATA9 [~a12 e Ao 19 ko YSBOO LCD DATAT2
R DSS DATAN [ B1E —LCD DATA ATE 2| R VS800 [CDDATATD
[w] DSS_DATA12 [S12 LCD DATA AT9 22 | R2 YSBOO [CD DATA
< | D19 LCD DATA 250 S5 R3 0 [CD D
DSS_DATA13 |-& & YSBOO LCD DATA
s | C17 LCD DATA vl 54| R4 9 <
DSS_DATA14 (57 SO DATA RS YSBOO [CD DATA
< DSS_DATA15 Lo 2 AZ2 25 | o8 YSBOO LCD_DATA
A CD _DATA16 e % | Ry YSBOO LCD DATA
GPMC_AD15/DSS_DATA16 [ GO DATATY 27 | GND3 YSBOO LCD_DATA4
GPMC_AD14/DSS_DATA17 & &b DATATE LCD_DE [ 28 | SEN YSBOO LCD_DATA
GPMC_AD13/DSS_DATA18 | & GO DATATS LOD_HSYNC 29 | hsyne YSBOO [CD_DATA?
GPMC_AD12/DSS_DATA19 5 [CODATAZD LCD_VSYNC 30 1 VSynG YSBOO LCD_DATA
GPMC_AD11/DSS_DATA20 |77 D DATAST 311 GNDa YSBOO LCD_DATA
GPMC_AD10/DSS_DATA21 1o TCO DaTAsy LCD CLK 32 1 2K
GPMC_AD9/DSS_DATA22 [—51o GO DATASS L33 | GNDs > >
GPMC_AD8/DSS_DATA23 — x| x| x| x| x| x| x| x| x| x|
G24 LCD_PWM C (6] ADCOAINO C——321 xs g < 9 €9 e 9 9 9 9 9 <9 g é é E é E =
ECAPO_IN_PWMO_OUT 1uF 1uF [6] ADCO_AINT <{K— gg X- - -
[6] ADCO_AIN2 &——201 Y+
AM437X_ZDN [6] ADCO_AIN3 Y-
DGND DGND [6,12] SPI2_CLK 38 spicik S 8 § % I S S - T = = I ™ - -
Layout Note: {2*1%} 22:;—3? 8 40 | SPI_MOSI e | ol o
) | SPI_MISO
y i
The LCD, MMC2, Camera signals must be length-matched : 10,12 - SPI2 CS3 ) 27 | SPLLCS
That is: [6,10]  12C1_SCL % 25 1IC_CLK
. [6,10] 12C1_SDA 1 Ic DAT
The LCD_* except LCD_PWM group should be matched within 200 Mil (5.08 mm). 3V3_LCD GND6 DEND
The MMC2_* group should be matched within 300 Mil (7.62 mm). 5V LCD Vv 10=3.3V % VDD1_3V3
The CAMO_* group should be matched within 200 Mil (5.08 mm). 27 | VbD2_3V3
28] VDD3 8V BOOT SEL _R266 100R__LCD DATA3
VDD4_5V
SYS RESETn RS R| 49 f oor Tacticle Switch
1711 50 €206 D18 ; . ] : :
. PWREN DEND ol AoV Option 1 : SYSBOOT Configuration Pins (Default)
CAM1_PCLK (-G53 EHRPWMIA [12] I o, NI NI
CAM1_VD EHRPWMOB  [12] 25 ote: -
s GAMi i [AD25 EHRPWMOA 1151 rzes [ 52 | CNos o S Toxt BOOT_SEL | SYSBOOT[4:0] Boot Sequence Boot Source
s §G7ND FPCFP520R SWa: Boot From SD 0 00000 [ nanp | use mswsst) | mmco | use cLusso) | sDcard
= DGND  DGND
1(Defaulty | 01000
S cavi1_DATAD | 2820 >< WA EN 1) (Default) aspl | use_mswss1) | mmco | use_cLusBo) | aspi(Defaul
CAM1_DATA1 WLAN_IRQ ~ [11] DGND
s VG2, CLIIGAMI DATA? |-ADZT ANA37X_INICZ_CLK R99 2R wnica Gk (1]
5 MMC2_CMD/CAM1_DATA3 <> MMC2_CMD  [11]
X MMC2_DATO/CAM1_DATA4 [-AD22 MMC2_DATO  [11] Layout Note: VD
[ MMC2 DAT1/CANH DATAS Aoy MMC2 DAT1 [11] | Flace R99 Close To MPUU17) . -
2 MMC2_DAT2/CAM1_DATA6 [-aEss MMC2 DAT2 [11] J3 of [ ¢
| | TEP- g gl §
MMC2_DAT3/CAM1_DATA7 MMC2_DAT3  [11] FP-A330 gl 8| 8
z | AD24  « CAMO_DATAO DY 74LVC125ABQ V3_3D
< CAM1_DATAS [Hagsr—— BT_EN 1 CAMO_DATA Do NI T
CAM1_DATA9 SPIZ_C83 10,12] CAMO_DATAZ 4| D1 . 14
_| A TR D2 If USE: VCcC
D R255=0R, R256=NI 3 5 TOE
AM437X_ZDN CAMO_DATA 83 Rzzz " 52R NI § § % 1‘ %
CAMO _DATA! [35] PORZn LR AN S| = 30E
CAMO DATA e | [6.9,12]  SYS_RESETn S9—-R2%5 RN} 3 2 T3y 06 GND
CAMO_DATA! g o7 Sw3 PAD
. CAMO_DATA 1| D8 4 Pin Switch
Layout Note: CA DATAT0 > D9 NI
U17-15 Place R135 Close To J3.{ _CAMO_DATAT1 3| D10 At g1 BT SELn 1A ¥
CcAMO_PCLK [4<20 CAMO_PCLK D11 ~ B! [7__BOOT_SELn A M
ohCok [AD1s CAMO_VSYNC CAMO_PCLK R135 22R PCLK 15 A3 B3 o —BO0L SELAn 3A 3y
o CAMOHD AE17 CAMO HSYNC PCLK 4 A B4 5 OO0T_SEL3n 1 WA Y 1
§ CAMO_WEN 22 g gﬁmg \é‘fEt‘D CAMO_HSYNC T Hsyne
- C CAMO
& cAmoFiELD _CAMO VSYNC 19 | \;cune DEND
AE18 CAMO_DATA( R137
W m— o oo o > REEA A~ B voua
o = Y18 CAMOQ_DATA:! RESERVED i . ] ; ;
S CAuo AR g CAND_DATA oAMD D 24 Option 2 : SYSBOOT Configuration Pins
R CAmoDATAs |2 CAMO_DATA: CAMO WEN 25| FLD ( —
| AD CAMO_DATA! PWDN(WEN) NA BOOT SEL3 | BOOT sEL2 | BOOT SEL1 | BOOT SELO
2 g/;MOﬁDATAS CAE20 CAVO DATAS [6] CAMO_STROBE 8 25| RST(STROBE) MT1 [oF SYSBOOT[4:0]| Boot Source
s MO_DATAG 3550 EANO DATAT [6,10] 12C1_SDA 25 SDA MT2 sysBooT4 | syssoots | syssoot2 | syssooTt | sysBooTo
< DA [ABTo CAMO_DATA! [610] l2ciscL scL 1
CAMO_DATA9 [AA1S CAND DATAY 3v3_CAM o1 g 0 1 0 1 0 01010 | aspl
CAMO_DATA10 ["Ag75 CAMO DATATT 5V_CAM i\’ 10=33V_%0 1 voo 10 GND3 o 0 1 1 0 0 01100 | sbcard
CAMO_DATA11 78| VD33 GND4 55—
AM437X_ZDN DOND DOND VbDs0 GNDS [
DD @ |nttp://www.embest-tech.com
t Title:
SBC-EC8800
Size: Document Number: Rev:
A3 10 LCD/Camera/Boot 01A
| Date: Tuesday, May 24, 2016 [ sheet: 100f 12
1

Draw By: XinJQ
I




3V3_WIFI 1V8_WIFI
1V8_WIFI
R118 100nF DDGND
2
v | ¥ ¥ Vref_B Vref A v
SISESE =]
celiEle e utt
c132 WG7831-D0
100nF WLAN_EN_1v8 c10
sigsee PAD _%1 2 WLAN_IRQ_1V8 ci1 Wtﬁm-g“o \LJJSFLV'XLéB'\;II:F%AGANT
| || EN GND = DAT3 1V8_A N .
WL_SDIO_D3
DEND A | WL sbio_cup RF_ANT_BG [<2 C1&| 10pF_,_C165 Im”F N g NC 2
WL_SDIO_D2
! 18 LAN_EN_1V8 A _SDIO_| z
[]g] wtﬁm—ﬁ.\[“o 2 17| 8] Al [AN_IRQ_1V8 A6_| WL_SDIO_DO - - o
[10] | - 5 B2 A2 T MMIC A7 WL_SDIO_D1
[10] MMC2_DAT3 < 83 A3 CRNE WL_SDIO_CLK ©
[10] MMC2_CcMD &> > B4 A4 MMG EN_1V8 D12 bl by
[10] MMC2_DAT2 K> B5 A5 (£ MG ARTS RTS Ve — Ao| BT_EN 15nH 15nH
10] MMC2_DATO 86 A6 3 ¥ BT_HCI_CTS
[ S g 9 L_MMC UART5 CTS_1v8 _A10 | BI-HCL. 6 DEND
[10] MMC2_DAT1 &> 87 A7 5 MG ARTERXD Ve AT | BT_HCIRTS GPIO3_WL_UART_DBG (&4 o
[10] MMC2_CLK B8 A8 = UART5 TXD_1V8 Atz | BT _HCLTX BT_UART_DEBUG
= BT_HCI_RX
Us . DEND DGND
LSFO108RKSR GPIOT/WL_232_TX ﬁﬁ
%: COEX_MWS_FRAME_SYNC GPIO_2/WL_RS232 RX Layout Note:
1V8_WIFI SMD TP9 ggg;—mwg—ﬁig_{#x Layout Note: Add Silkscreen Text:
SMD TP8 ’E COEX_MWS_UART_RX W=19.5Mil J6: WL/BT_2.4G ANT
ICASPO_AXR2_IN_1V8 K7 J10_CLK REQ OUT 50 ohms impedance. J4: WL_5G ANT
3V3_WIFI 1V8_WIFI O CASPO_AXR3 OUT 1v8 K11 | BI-AUD_OUT CLK_REQ_OUT [—————————
n CASPO_ACLKR 1v8 K12 | BT AUD_IN
CASPOFSR 108 Ki5| BT_AUD_CLK PA_DC2DC_OUT
BT_AUD_FSYNC 44 WL 56 ANT
U9 DGND U.FL-R-SMT-1 NI
P [XBOIOIDRLT - Rt ==t GND  OUT |3 CLK_32.768KHzR123 24.9R 1% SLOW CLK K9 | o o0 oo GPIO_4
VCCB VCCA - RE ANT A D19 C164 {'_QEF C163 | | 10pF 1 N NG 2
2 5 Layout Note: V8 WIFI AN NI NI || 8
DGND GND OE DGND Place R123 Close ToY1. | | &
(o] BT EN) 4y N BT_EN_1V8 DGND A9 | vio i 2 - -
- 3V3_WIFI mg; 5 L6 L5 ®
o2 No3 58 15nH 15nH
1V8_WIFI VBAT_IN ) NI NI DGND
R145 \ A A 10K J_C"“ _LC16° _Lc1ee GND1 5 b b
GND2 | £ 5G Only For WG7833-B0 (-40°-85°)
va C162 T0uF | 100nF | 100nF €9 f 1oy ik N GND3 |2 DGND D& o
A T00nF GNDa [£ 1 Uso WG7831-00 (20°-75")
CLK_REQ OUT _R264 oRNIL 1 a4 At GND5 [£5 ese Part il
OE VDD . ‘At NL1 GND6 [E5
DEND NL2 GND7 |g5
26MHz Only For WG7833-B0 (-40°-85°) LK 26MH TOX0 LK IN NL3 GND8
2| o\ our 31 CLK 26MHz C155 {33DF NI_TCX0_CI Biz | N3 Gbs &
If Use WG7831-DO0 (-20°-75°) BN GND10 [45
These Part NI.
ese e Layout Note: B15 | NL6 GND11 ["A7g
DGND B16 | NL7 GND12 7450
Place C155 Close To Y2 . NL8 GND13
o151 NL9 GND14 [&
D13 NL10 GND15 [&
NL11 GND16 [—&15
GND17 &
GND18 [&
GND19 [
BVEWIFL  ye Ve WIFl A2 RESERVED 1 GND20 |5
16 5 RESERVED_2 GND21
vces VCCA RESERVED_3 GND22 575
RESERVED_4 GND23 572
RESERVED_5 GND24 577
c173 R134 _L_c140 10| RESERVED 6 GND25 575
100nF 10K 100nF RESERVED_7 GND26 50—
V3 3D B 3V3_WIFI B | RESERVED & D28 D20 ]
15 s RESERVED_9 GND28
GND OE DGND RESERVED_10 GND29
RESERVED_11 GND30 77
DGND RESERVED_12 GND31 i3
o . o 1uF 1uF RESERVED_13 GND32
N R112 R 20 UART5_RTS_1V: .
EG%WZZ] ULK\RRTES_CF;TSS D—r R 19 B! Al UARTS CTS TV RESERVED_14 GND33
[éé iR 2 RT10 R 5 B2 A2 UARTS RXD TV RESERVED_15 GND34 (17
[6,12] OARTS_RXD RT09 R 783 A3 [ ARTS TXD 1V DEND DEND RESERVED_16 GND35
o [Mcl\spo o ou% 7| B4 A4 SP0 AXR3 OUT 1V8 RESERVED_17 GND36 e
[(]5 A B5 A5 g CASPO AXR2 TN 1V8 J13 | RESERVED_18 GND37 [z
[]6 CASPOAXRZIN, B6 A6 [ CASPO_ACLKR V8 RESERVED_19 GND38 75
6] - 87 N CASPO_FSR_1V8 GND39
[6] MCASPO_FSR B8 A8
TXBO108DQSR DEND
DEND DEND
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VDD_5V 5 V3_3D_B V3_3D_B o VDD_5V
TI om Wz 7 ol W2R 7
V3_3D V3_3D Layout Note: 3 3. . 4 4 [6] 12C2_SDA <<> 3 3. . 4 4
Signals must be length-matched 5 6 5 6
s DGND Q sH Mo D DGND 6] 1202 SCL ) sl WMo D DGND
ADMB3485ARZ R1s s 7 8 7 8
et c172 . / [6] ADCO_AIN4 << 7 MW s > ADCO_AIN5  [6] [9] MCASPO_CLKOUT1 ) 7l W3 < UART1_TXD [6]
6] | RO  vce "y
« R154 OR 2| 5 100nF RS485 A [6] ADCO_AIN6 << 91 H Ho 10 > ADCO_AIN7  [6] DGND Q 91y H Ho 10 > UART1_RXD [6]
[6] UART3_CTS RE GND
) R151 OR NI s DGND Q T e 2 D DGND [9] RGMII2_TXDO T e 2 { MCASPO_ACLKX [6]
[6] UART3_RTS DE
R R 4 s DGND Ri52 [6] SPl4_CLK B e A < SPl4_CSO0  [6] [9] RGMII2_TXD1 ) B e A D DGND
[6] UART3_TXD DI A
B L 120R 1206 16] SPI4_DO <3 151l Wle [H&—UARTS.CTS SPi4 CS1 [9] RGMI2_TXD2 151 e 8 < RGMIIZ_TXD3 [9]
6] SPl4_D1 < 7 e 2 D DGND 7 e 2 K RGMII2_TXCTL [9]
RS485 B [5910] SYS_RESETn 0ol Mo 2 < UART5_TXD [6,11] [6.10] SPI2.D0 ) 19 1ol Mo 22 D DGND
Ut4 RS485 o [10] EHRPWM1A ) 20 om W2 2 >> UARTS_RXD  [6,11] [6,10] SPI2_ D1 <- 2o W2 2 < RGMIIZ_TXCLK [9]
R155
SRV05-4 23 24 23 24
RS4S A 4 [r— 3 3.3K [10] EHRPWMOA ) 23 W24 S>> UART5_CTS  [6,11] [6,10] SPI2_CLK ) 2 W K sPI2.CSO 6]
= ] [10] EHRPWMOB Y———25{ il ll26 F28———<C UARTS RTS [6,11] DGND 4—25 25 M 22— spz.css [10]
S 2 DDGND D¥ND 151 GPIO_1>——211 o/l Ml2s 22— CDGPI0 2 (8] 161 101200 SDA <>———27{ 27l M2 F—————— D_12co_sCL (6]
Rl 29 30 29 30
RS485 B 6 | Ligated || 1 [9] ETH_MDIO_DATA <O>————=— 2dll 30— ETH_MDIO_CLK [9] [9] RGMII2_RXDO <K 20l W30 D DGND
DGND 4—31 3l W32 32—[> DGND [9] RGMII2_RXD1 <& U W2 2 >> RGMII2_RXD3  [9]
ANO_H ANT_H
CAND =SEE B = & [9] RGMI2_RXD2 (- 31 W D DGND
CANO_ L 35 o W% CANTL (6] MCASPO_FSX >————35 | 5l Iz F22———S>RoMiz RXCTL [9]
Layout Note: DGND Q—W 37 Mss 38—[> DGND 18] RoMI2_RXCLK C————37{ 37l s F2————<C WMCASPO_AXRO_OUT [6]
The RGMII2 signals must be length-matched by TX and RX groups: _Ro48S A 99 | g o [0 RS485 B DGND 4—39 sl Mo 20— MCASPO_AXR1_IN 6]
That is, the TX group should be matched within 300 Mil (7.62 mm),
and the RX group should be matched within 300 Mil (7.62 mm). Pin Socket 2X20 2.54MM Pin Socket 2X20 2.54MM
Total length should not exceed 1750 Mil (44.5 mm).
There is no requirement to match the TX and RX groups because their clocks are not related.
V33D 5V_CAN V3_3D [
T T Layout Note: T status LED S
Signals must be length-matched
V3 3D
C150 C157
1uF 1uF
R223 R235 R251
ANO H — Layout Note: 470R 470R 470R
Riaa o ol oo RUZ AR CANO Add Silkscreen Text:
NI o a D8: USER LED
> g D9: SYSTEM LED
1 > - D8 D9 D10
6] CANO_TX
@ TX ™ CANH ) Y 4 D10:3.3V LED !\ Green !\ Green N Green
[6] CANO_RX <- 41 rxD 5 100 uH GND N N N
CANL NI
N «~ 3 3
[6] CANOM_STB ) 8lste 2
© [ [
UT0 R140, 0R CANO_L 1 ; % DGND
MC33901WEF Layout Note: [6] USER_LED1 )
us Add Silkscreen Text: 18 BSQSE:SB > BSQSiSB 5
SRV05-4 J13: DEBUG 0K
DGND CANO H af— 13 CAN1_H g
VDD_5V 5V_CAN CAN paa il Pin: 3.3V
fes—te Pin2: GND
V3 3D 5V_CAN 5| e |2 :
R138 oR —— DDGND Layout Note: Pin3: RXD oéno DEND
il Signals must be length-matched .
CANO L 6 | Leazel 1] Pin: TXD [6] SYSTEM_LEDO
J_mao J_c137
1uF 1uF R234
V3 3D 100K
R132 OR CANT H V3_3D
DGND © | DGND = Debug
V3 3D
Q Q R133 €205 || _100nF R3
4 > S 60R4 0805 S | R1 ook "3 DEND DEND
6] CAN1_TX Wp—--———— 11 1xD , © < NI **Nlp u25 100K NI ' [
CANH L3 — 2|
6] CANTRX d—-— 4 1pxp 100 uH '-M GND vec  10E {5 DEBUG RXD X
canL |2 NI 20E e [ oEsuG X0 [ 4| B
- o R12 _| c133 [6] UARTO_RXD < 1Y 2Y | =
CANO/1_STB slem o S04 0805 =seeF [6]  UARTO_TXD 3 2A GND Header 1X4
© N SN7ALVC2G241DCUT X R265 N ® .
= R122 . CANT L DEND 100K oo http://www.embest-tech.com
MC33901WEF NI t T
S itle:
SBC-EC8800
Size: Document Number: Rev:
DGND DGND ‘A3 | RS485/CAN/LED/UART/Expansion 01A
Draw By: XinJQ | Date: Tuesday, May 24, 2016 [ sheet: 120f 12
| 1




