UARTSs, ADC

NC on
MX283

NC on
MX283

MX283 ARM9 CPU

Rev.A Problems:

Ethernet LEDs wrong !
No CAN connected

No A/D connected
Add WiF !

Add low power modes ?

Remove FPGA ?

Pwr switch to PHY ?

NAND, PWM
JTAG, 12C

u3-c

SPI

SCK = CLK
CMD = MOSI
DO = MISO
D3 = CS#
M7
DIO_15 [ »——
DIO_16 [ >——MO
L8

M8

AUARTO_TX FH2 (] FPGA_JTAG_DOUT
AUARTO_RX -2 (] FPGA_JTAG DIN
AUARTO_RTS/DEBUG_TXD FL— | FPGA_JTAG_CLK
AUARTO_CTS/DEBUG_RXD JG—G FPGA_JTAG_TMS
AUARTL_TX K4 ] swiTcH_INT#
AUART1 Rx 4 'e) —
D1 3
— L— ] FPGA_SPARE Temp. Sensor
K5 1 auArTL CTS L )
-5 | AUARTL_RTS ADCo |15 Dl__Dl__
F6
5 | AUART2_RX ADC1 1S9 ] ADC.1
5 1 AuarT2 TX s
H6 | AUART2_CTS ADC2 —— ADC_2 DIODE_BAV99-2_S0T23
HZf puArT2_RTS apc3fP9 7 apc 3 See Page 2263
L6 | AUART3 CTS D13
o ADc4 |-RL
X6 | AUART3_RTS o15
M5 | \UART3_RX ADC5 —=>—-<_"1] ADC 4
L5 | AUART3 TX ADCe |-CL4
— c187
ADCO_Hs B4 4| }j
1 uF
MX286_CPU_IND
R54 R58
N VAVAY A
91K 41.2K
l \ d .
U3-F
ssPo_sck A8 — ] spo_cik
SSPO_cMD A% — (] sDo_CMD
SDO ssPo_DATAO B8 ¢ spo_po
ssPo_DATALFS® ¢ spo_p1
sspo_paTA2[-26 7 spo_p2
ssPo_DATA3[A2 ¢ spo_ps3
SSPO_DATA7/SSP2_SCK|-B4— (] sb1_CLK
SSP0_DATA6/SSP2_CMD 22— (] sp1_cmp
SD2 SSPO_DATA4/SSP2_DO B2 ¢ sp1_Do
ssP2_ss1/ssP2_D1 22— sp1_p1
SsP2_ss2/ssP2_ D2 P4 ¢ sp1_p2
cs
SSPO_DATAS/SSP2_D3[—=——_] SD1_D3 12 MHz default boot clock
Max SPI clock rate = 20 MHz
SSP2_SCK/UART2_ RXDFA3 (] cPU_SPI_CLK
SPI SSP2_MOSI/UART2_TXDFS— ¢ cPU_SPI_MOSI U3.D3 and U3.D4 are extra
Boot SSP2_MISO/UART3_RXD FB&— ] cPU_SPI_MISO _
o 2 data lines for SPI x4 read
SSP2_SS0/UART3_TXD [==——<__] SPI_FLASH_CS#
cl Page 1313 of Data sheet
L1 ssp1_cMp D10
£l - SSPO_DETECT ————<_ | ETH_SW_RESET#
EL Issp1_pATA3
D1 | .
SSP1_DATAD seoiFF2L NC Page 1311 - Winbond SPI x2 and x4 supported
B1
BL ssp1_sck
B2 1 ssp3_miso SAIFo_McLK/ Pwi3 -EL——— ] svs MLk EVK schematic references a 8Mbit Winbond chip
2
£2 1ssp3_mosi o
A2 SSP3_SCK SAIFO_LRCLK/PWM4 —=———""] AUD_FRM
D2
| SSP3_Ss0 SAIFL_SDATA0/PWM? FEB——< ] AUD_RxD
SAIFO_SDATAO/ UART4_TXD/ PWM6 -EL—— ] AUD_TXD
SAIFO_BITCLK/UART4_RXD/PWMS FE—— (] AUD_CLK

MX286_CPU_IND

SD1

CAN_TX1
CAN_RX1
CAN_RX0
CAN_TX0

GPMI_DO7 18— (] NAND_D7
ePMi_po6 -8 — <) nanD_Ds
GPMI_D05 R ] NAND_D5
GPMI_D04 — ] NAND_D4
GPMI_D03/ssP1_D3 Y71 <] NAND_D3
GPMI_D02/SsP1_D2 B8 ) NAND_D2
GPMI_DO01/SSP1_D1 18— ¢ ] NAND_D1
GPMI_D00/SSP1_DO Y8 ) naND_DO
NAND Interface
GPMI_WRN/SSPL_SCK FP8— ] NAND_WR#
GPMI_RDY1/SSPL_cMD|-N8 ] NAND_RDY
- GPMI_ALEFPE ] NAND_ALE
GPMI_CLEFEL— ¢ ] NAND_CLE
GPMI_RDN|FRE—— ] NAND_RD#
GPMI_CEON N ¢ ] NAND_CS0#
_I—G NAND_CS1#
GPMI_CEIN N2
GPMI_RDY0/USBO_| D [-1N6 R66
Lg—l—’\/\/\,—G USB_OTG_ID
GPMI_RESETN -2 1 50K
12c0_scLFSL— ¢ Ji2c clk
12co_spAFR8 (7 12c_DAT
PWMO/DEBUG_RXD K1 (] DEBUG_RXD
PWML/DEBUG_TXD |--— ] DEBUG_TXD
PWM2/USB0_ID K& < FPGA_12MHZ
PwMs FE2— <] EN_SD_PwRs
pwwva FEIO ] 1cp pwm
CPU_JTAG_TRST#
RESET# JTAG_TRST |24
R111
JTAG RTekFEA — AANAN—<] cru_3.3v
20.5K
JTAG_Tek FEEL ] cPU_JTAG_TCK
JTAG_TDI FELZ— ] cPU_JTAG TDI
JTAG TDOELS ] cPU_JTAG_TDO
JAG TMs|RIZ 7 cpu_JTAG TMS

MX286_CPU_IND

All JTAG have 47K internal PU except RTCK

NC on
MX283

LCD

MX286_CPU_IND

LCD 00 thru LCD 04
Control Boot Source

SPl = MSBO0OO0O10LSB

LCD_D[00: 23]
uU3-D
4
LCD_D23 R5 LCD_D23
LcD D22 12 LCD_D22
LcD p21 Y5 LCD_D21
LCD_D20 R4 LCD_D20
LCD_D19 T4 LCD_D19
LCD_D18 U4 LCD_D18
Lcp p17 |-R8 LCD_D17
LcD D16 13 LCD_D16
LcD D158 LCD_D15
LcD D14 Y2 LCD_D14
LCD D13 T2 LCD_D13
LcD p12 1L LCD_D12
Lcp p11 B2 LCD_D11
Lcp _piof-RL LCD_D10
LcD_po9 -3 LCD_D09
LcD_pos -2 LCD_DO8
Lcp_po7 L LCD_DO7
LcD_Dpos |-N2 LCD_D06
LCD_DO5 M3 LCD_DO05
LCD_ D04 M2 LCD_D04
N1\ ep poteik Lcp_po3 -2 LCD_D03
N5 ) cp ENABLE LcD_po2 -2 LCD_D02
M 1 b HsyNe Lcp_po1 K3 LCD_DO01
L1 liep vsyne Lcp_poo |-K2 LCD_D00
— <] AUX 3.3V
LCD_CS/ENABLE P2 ] Lcp_DE
LCD_RD_E/VSYNCH|-PA— ] LCD_VSYNC R70
1.50K
LCD_WR_RWN/HSYNCH |- | cp_HsvNC
LCD_RESET/VSYNCH |6 (] EN_LCD_POWER
M4
LCD_RS/DOTCLK (] LCD_PIX_CLK

LCD_05 and 06 bias low
LCD_RS biased high
LCD_RS low = use OTP

See: EVK schematic, Page 15

F3 is EVK ETH_RESET#

F5, F6 are EVK USB_PWR_EN

Elis EVK Eth_PWR_EN
C7 and D8 = EVK 12C
J5is EVK USB 0 _ID

K8 is EVK LCD PWM

K7 and L7 are EVK console

E10 is EVK SD1_PWR_EN

E9 is SDO PWR_EN on both

EVK and Green schematics

PWM outputs can be 24 MHz
divided by 16-bit integer

Allows clock 12MHz and lower
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VDD4P2 is an output -- only feeds two 1.2K resistors

Reg VDD1P5 goes to nothing

5V

Measured 4.97V

68
crPu_1.8v [ >
- 1uF 10 uF
vDDsV |-ELZ
1 cra9 1 cs0 | as
— — — F9 - -
1 uF 1 uF 1 uF VDDIO18_3
&9 1vppio18_2 AL3
S8 |\ppio1s 1 VDD4P2_DCDC (] VDD_4p2
— 8 {\pDIo18_0 1 s
- 1 ce3
D16 c153 -
VDD1P5 — -
L UF 10 uF
N17
cPU 3.3V > VDDIO33_EMI
vss uss |-A2 —
A7 B11 -
1 c139 |l ciao I cra1 | cra2 | ci1a3 | craa | ciuas | cuae 1 cia7 1 cuss VDDIO33_8 VSSAZ_A R39
771 . - 771 . o 771 - o 771 - o Lo o Lo o E16 VDDIO33_7 VSSAL B13 0.10 ohms
u 1UF u 1UF u 1UF u u u 1 UF 10 |\ ppioss_6 vssDs |-C16
9 1vbpI033_5 vssps L1l
N3 |\ppio33_4 vssps |-L10 —
— B 1\vDDI033_3 vssp3 UL C154
H8 {vopioss_2 vsspz |42 1 uF
G3 1vDDI033_1 vsspy -H12
E6 1 \vDDI033_0 vsspo AL
vssio_Emi1o R4 —
F16
CPU_CORE [ > F12 |\/ppD7 VSSIO_EMI9 14
G12 VSSIO_EMI8
VDDD6 (12
; ; C132 C133 C134 C135 C136 C137 C138 K12 1vppD4 VSSIo_Emi7
Battery pin supplies current to charge battey - - - - — — — Gl vssio_eme (18
VDDD3 o16
1uF 1uF 1uF 1 uF 1uF 1 uF 1 uF G10 VSSIO_EMI5
VDDD2 14
F11 VSSIO_EMI4
VDDD1 —
ini ; VSSIO_EMI3
DCDC_BAT pin is power input for DCDC 1 E0 vobDo _Ews =
- — VSSIO_EMI2
. - R12
VSSIO_EMI1
converters -- connect direct to battery - R10
cru 1.8V [ G13 1\bpIo_EMI10 VSSIO_EMIO = -
G817 |\ppio,_emie VSSIO_EMIQ2 "
G15 VSSIO_EMIQL
1 c12s |l ciz6 | ci27z 1 ci2zs |l cizo | ciz30 I c131 VDDIO_EMI8 H16
- - - - - - - L13 VSSIO_EMIQO
Lo Lo VDDIO_EMI7 H10
u 1UF 1UF 1UF u LuF LuF NI5 {\ooio emis VSSIo18_2 -
NI3 {\ppio, emis VSSIo18_1 o
ML2 |\onio ewia VSSI018_0 -
- ML |\opio ewis VSSI033_8 -
R13 |\ om0 vz VSSI033_7 =2
P11 |\ooio_ et VSSI033_6 -
CPU 3.3V [ >——b= ~ ~ M10 |\oo10_ emio VSSI033_5 "
VSSI033_4
ez Lcua L ocs |l ocir ol ocuis 1 ocie 1 ciz3 . vesioas 3 K9
o6 co0 crs? B T T I N 7 I RT - R I VDDIO_ Q2 PRRE
. u u u u u 1 uF K15 VDDIO_EMIQ1 VSSI033_2 s
22 uF 10 uF 1 UF R15 {\opio_ eMoo VSSI033_1 -
VSSI033_0
— — — — €13 1 vbpAat
MX286_CPU_IND B
U3-H
‘ ‘ ‘ s—] cPu_1.8V
cl17
BL7 | ponc L DCDC_VDDIO
3.3V C156 C62 C57
1 uF 10 uF 22 uF
L5 g 15 uH peoc_vopa HEL8
1.8V — — L
AL6 | pcpe Lp 017
DCDC_VDDD ~ ~ ~ (] CPU_CORE
1.2v EVK has FET in parallel with
c155 65 cs8
10K PU C185 A uF 10 uF 22 uF D6 "to improve efficiency”
. . R23
FPGA is fully functional to 3.3V 1uF
CPU_RESET# [ >—— A4 IpegerN BATTERY |ALS — — L — <] UTH_BATT 750
when CPU Reset# deasserted - - -
B D5
AL7 {hepc GND DCDC_BATT |-BL2 * ] vDD_4p2
C10 | rESTMODE 1 ce7 | csa
R72 _ _
cru_3av [ ANAN B9 | pEBUG_JTAG — 10 uF 22 uF D3 3
R63
9.1K _
1= EM ussobM-ALL ] yse_oTG M § 1.50K
— 0 = Boundary % 1 2
m USBODP USB_OTG P 5v >——| >|——| >||
0.10 ohms
AL USBLDMFBE— <] USB_HOST M DIODE_BAV99-2_SOT23 R55 5
CPU_PSWITCH [ >
- PSWITCH uUsB1DP-28 (] us_HoST P 41.2K —
K— Q1B
— 5
R53 — — -
91K YTALO|-B12 -
D
|_
Y1 1
- v Cl2 |yTAL VDD TAL AL A M ) H‘} QLA —
L EN_BATT_LOAD# H S
24.0 MHz
C165 XTALO_RTC|-CL 1
- o1 a2 -
1 UF D11 —_
XTALI_RTC 15 pF 15 pF 41.2K e
_ 1 - Technologic Systems Date May 20, 2014

PSWITCH can be driven to 3.3V if a series 10K res is used

ABM3C-24.000MHZ-D4Y-T

CTS # 405C35E24M00000
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DDR2 SDRAM

(128 or 256 MByte)

MX286_CPU_IND

RAM_D[00: 15]
. ) RAM_A[00:15] . CPU_1.8V [ >
EMI_A14 N10 RAM_A14 ui19 &' m g % E' q
RAMDIS N F7 gy pis EMLAli El xm_iiz L a3 a8 8 2 1
- EM_Al2p ¥
RAM D14 \____ FI3 | EM D14 EMIiAll | 710 RAM_A11 RAM_AGO —mg A0 a) [a) o o o @] DQ6 E]é— RAM_D07
- T us RAM ALD rRam A0l M3 fAq > > > > > > DQLR25— 4 Rav.D0O
RAM_D13 N AL {em p13 A T - ram a0z ko M7 15 Do2EHL ] Rawpoz
i EM_p09 | P10 RAM_A09 y N2 Q2rGe -
RAM D12 N T12° P\ D12 EMI_A08 U9 RAM_A08 RAM_A03 —N8A3 DQOHl— RAM_DO1
RAM_D11 -~ Ji4 | EMI_D11 EMI_A07 | N11 RAM_A07 RAM_A04 N3 A4 DQ4 HO RAM_D05
v D0 s Ei_A06 |-B2 RAM_A06 RaM A0s N NS | Ap DQ5 12— RaMLDO4
L N————————— EMI_D10 R11 RAM A06 N7 A6 D 3 H3— RAM_DO03
His EM_Aos|Ril 1 RAM_AO5 . P2 Q Fo RAM D06
RAM DO N HIS 1py pog EMI_A04 |-U10 RAM_AO4 RAM_A07 — 8| A7 6 4 M 1 6 DQ7 DL -
RAM_D08 — G16 | EMI_D08 EMI_A03 | T11 RAM_A03 RAM_AO8 P3 A8 X Dle —C2 RAM_D13
il A0z | UL RAM_A02 RAM_A09 — A9 DQ9D7— RAM_D08
Evi_ Aoz | Y12 RAM_AOL RAM_A10 —— 55 A10 DQ10D3— RAM_D12
RAM_DO7 N MI7 Iy po7 EM_AcoYLS 4 RAM A0O xm—ﬁ; —Rzﬁi% Dglécg— F;A;TA‘DDllz
RAM_DOS N L14 JEvi_pos rRaM a1z h R8| A13 1 2 8 MB DQ?3 D9 1 ravpos
RAMDO5S N P17 | EMI_DO05 EMI_BA2 LG RAM_BA2 DQlS Bg— RAM_D14
RAM_D04 P13 | evi D4 EMI_BAL -2 — (] RAM_BAL RAM_AL4 —g? Al4 DQ14 1Bl 1 ramois
- EM_BAOFTL8 ] RaM BAO A15
RAM D03 N— N4 Iy po3 LDQS —<W RAM_DQS0_P
RAM_D02 —P15 {em po2 EMI_CASN|-U16 ] Ram cask RAM BAO D—::g BAO OR LDQSH# | E8 <] RAM_DQSO_M
RAMDOL N M3 gy pog R16 rRaM BAL [ >——=>1BA1
- EMI_RASN [—==—-< ] RAM_RAS# L1 UDQS —<B7 RAM_DQS1_P
RAM D00 N— Ni6 | EMI_DO00 EMI_WEN LG RAM_WE# RAM_BA2 B BA2 UDQS# LG RAM DQS1_M
RAM_CLK_P [ >——=—CK A9
K8 VDDQO ] cPu_L.8v
RAM_CLK M [ >——T=1CK#
s EM_CKEFTL3 — ] RAM_CKE 1 2 8 M X 1 6 VDDQ1 Cl
RAM_DQM1 [ >——F12 1EMi DOML K2 VDDQ2 3
M5 RAM_CKE [ >———— CKE C7
RAM_DQMO [ >————""EMI_DQM0 EMI_CLKN[ELE ] RaM CLK M LS VDDQ3 c9
EM_CLKE— ¢ RAM_CLK_P AL — F3 s 2 5 6 MB xgggg E9
RAM_DQs0_P [ >—XKI Ty pQso RAMDQNO LDM VDDQ6 Gl
RAM_D SO_M [—Ki6 EMIiDQSON RAMLDQML [ 831 upm VvDDQ7 G3
1_DQSO_ _ RAM_RASH >—K7 RASH VDDQ8 G7
EM_CEONFE2Z— (] Ram_cs# RAM_CAS# D—L? CASH VDDQ9 ==
s 17 ) ) K3
RAM_DQS1_P DT EMI_DQS1 R I T RAM_WE# ———WE# A2
RAM_DQS1_M [ >——="— EMI_DQSIN K9 NCO 24
rRAM_0ODT [ >————ODT E2
NC1—=
ram_opT [ >—FRJem_opTo RAM_VREF 2 VREF
NCTL EMI ODT1 5I O d N M T IO © N~ 00O
’ 79 5922288888
cPU_18V I 1uF g g g g % g >222832222 % DDR2_128MB_X16
1 FEEEEEEEEEEEEEE
1.50K -
em_vrer1 K13
EMI_VREFo |-R14 -
K14 'EMI_DDR_OPEN i (] RAM_VREF —
L15 'emi_DDR OPEN_FB C160 B
R69

Length of this trace is

equal to [CLK + Data] lengths

Data = Average length of all data traces

D6

AUX_1.8V [ H..

L Cci77 L C178 JE Y o Iy { J—

] cPu_1.8vV
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"0111" = RMII MAC mode

<] AUX_3.3V

RN1-B
3.3K

RN1-C
3.3K

RN1-A RN1-D
3.3K 3.3K

\l/\/\/\/l\)
m/\/\/\/w

10/100 Ethernet 4-Port Switch

MDI address A4 defaults to "1"

Total 88E6020 100 Mbit

Current Drain includes
2 Ports with Mag CT

3.3V Rail
1.8V Rail
1.2V Rail

20 mA
80 mA
62 mA

RN2-A
L < rxo0 R64 1o AVAVAY
3.3K
1 RoOL Aux_3.3v [ o— AN N— P D q
T R 1.50K RNZ-B ower bown mode
2 7
] rRxD3 mpio [ 40 fvpio A )
w0 33K 42 mA on 1.2V rail
mpC [ MDC 8 MHz max. , Rw2C
WA 0 mA on other rails
RXDO [ >——27 1p5 0UT_DO/MODED P6_OUT_DO/MODED |22 W s
I\/IX: 2 8 3 RXDL [ >——26 Ip5 ouT D1/MODEL P6_OUT_D1/MODEL 2L 3.3k
RXD2 [ >——25 1p5 0UT_D2/MODE2 P6_OUT_D2/MODE2 |22 — Pull-downs default P6
44 19
D>—% -
e RXD3 P5_OUT_D3/MODE3 P6_OUT_D3/MODE3 to port disabled mode
St ra p p e d f or ENET_Clk [ >——22{ps out cik P6_OUT CLK 24 )
RX DV [ >——20 Ips ouT EN/PWR2.5V P6_OUT_EN/PWR2.5V 22 All Port 6 pins
Ha
ENETO_MDIO ——_ ] MDIO 42 17 .
| 42 1 p5 COL/GPIOL/FIBER P6_COL/GPIO5 |-+
N P RMIT MA ode . » have PU or PD bias
= C m 43 Ip5 CRS/GPIOD P6_CRS/GPI 04 |2
p— H1 -
2 | enero crs ENETO_RXDO - RxDo with 3.3V Levels X0 [>——251p5_IN_DO P6_IN_D0 [0
_ o — —
NC 4 eneTo_coL ENETO_RXD1 —<——_] RXD1 xp1 [ >——241p5 IN_D1 P6_IN_D1 |22 —Lcie3 - —Lclea -
a1 E4 —_ —_
on o | VETo-RXD2 ENETO_RX_EN ] Rx_DV 33 1ps IN_D2/GPIO2 P6_IN_D2/GPIO6 28~ 1uF 1uF
2 | ENETO_RXD3 5 »7
MX283 1 | ENETO_ TXD2 —=1P5_IN_D3/GPIO3 P6_IN_D3/GPIO7 F——
52 | enETO TXD3 ENETO_TxD0 FEL— <] TXDO Slps N Ok P6_IN_CLK 25
E3
- ENETO_TX_CLK ENETO_TXD1 FF2— <] TXD1 ™ _EN[ >——251{p5 IN DV P6_IN_DV |21 R4 Ro5 R96 Ro7
ENETO_RX_CLK 4 — 51 51 51 51
— ENETO_TX_ENf———< | TX_EN |
A A A 33 7
- AUX_3.3V [ VDD_33 PO_RX_P <] PORTO_RX_P
50 MHz ENET_CLK|=2——<__| ENET_CLK o .
EE_VDDO PHY 0 PO_RX_M <] PORTO_RX_M
c110 cir L cue c120 48 10
- P5_VDDO PO_TX_P <] PORTO_TX_P
MX286_CPU_IND - -
.1 uF 1uF 1uF .1 uF 23 P6_\VDDO PO_TX_M 11 <] PORTO_TX_M
Page 883 - bit 18 controls = p— — p— —
- - - 16
. . P1_RX_ P———<_] PORT1_RX P
ENET_CLK direction T s -
35 P1_RX M———< ] PORT1_RX_M
AUX_1.8V [ > ~ ~ ~ — | VbPI&IN PHY 1 T s -
34 |\pp1s out PL_ TX_P ] PORTL_TX_P
c121 €105 €106 9 P1_TX_M2—— ] PORTI_TX_M
PO_AVDD
1 UF AUF
u u -1 uF 14 1p1 AVDD
S | AVDD_PLL
| 58 . .
—— —— —— ROW_0_LED/SMI_ADD4 ——m< LED_ROW_0 Power up with no Conf|g
ROW_1_LED/NO_CPU 22
Loy ROW 2 LED 8%
" AUX_1.2V [ > , : : ~ : 2 VDD_CORE_0 o — R87 Do Not
32 coL o tepF —  Jiep coLo Port O LED 9.1K
VDD_CORE 1 Populate
2 C159 c107 c108 €109 63 —
D vee (] AUX 3.3V 57 |\, core 2 COL 1 LED P
64
A uF A uF 1 uF 1 uF 36 COL_ 2 LED|— —
ENET ok [ >—2aik Q (] FPGA 25MHZ VDD_CORE_IN_OUT 1 L Jiep coLt L
. OLILDT— Port 1 LEDs -
AUX_3.3V [ > CLR# Q# — — — — LED COL 3
7 SET# GND C162 i i i i
— R82
1 1 uF ETH_SW_RESET# D /\/\/\/ 37 RESET# Input Weak PU 41 LEDS have Cathode to GND
NC7SZ74_US8 - 9.1K and OD Output INT#
1 3.3V 1.8V v
- . . 20.5K —4 I XTAL ouT 5
|_REF
u13 s
25MHz 1 6 3 VSS R38
D‘ XTAL_IN 4.99K
GND_PAD |82
2lenp veck2 (] AUX_1.8V R75
~o7 — — AUx_3.3V [ o—AN\/N——<] sSWITCH_INT#
PORTL_TX M [ EN_1.2V_SINK [ D>—AN/\ 3 Dc 4 (] FPGA_RESET# 88E6020_QFNG4 B - 9.1K
221K

PORTL TX P [ >—

R92
51

PORTL RX M [ »D—m————
PORTL RX_ P [ >—
R91
51

R90
51

R93
51

C197

1uF

——

About 8 ms delay

C163 NC7WZ14P6X_SC70

Requires Reset# asserted

for 10 ms after power

Auto MDI X iIs supported

Polarity Correction also supported
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AUX_3.3V [ >—

R115
20.5K

DIO_20 [ »>—

DIO_20 is latched
when OFF_BD_RESET#
is deasserted

0 = SD Card Boot

1 = SPI Hash Boot

DIO 20, Red and Green LED

signals scan Base Bd. ID

DIO_05 returns values

FPGA_RESET# requires
special FPGA threshold set

This signal is 0-1.8V levels

FPGA with 5K LUTs

DIO_[00:53]
4
NAND_D7 [ >—32110 lol125 DIO_33
NAND D6 [ >—29 {10 o clkp82 4 DO 34
NAND_DS [ >—32110 10|85 DIO_35
NAND_D4 [ >—231i0 lop 8 ] D036 AUX_3.3V[ > 136 1vicco o 10
NAND Bus 128
VCCO_0 10
NAND_D3 [ >—24 10 10|62 DIO_37
from CPU NAND_D2 [ >——3%1 10 ak ouT_csspINt-EE 4 DIO_38 112
35 16 DIO 39 VCCo_1 10
NAND_D1 [ >——=—=110 10_CCLK —
10
NAND_Do [ >—238110 lopt8 4 DI040 o5
VCCO_2 10
20 DIO_41 105
NAND_RD# >—22 10_CLK IO_INIT# VCCO_2 10
NAND_WR# [ >—28 110 cik lop20  { Dio 42
NAND_ALE [ >——3110 10129 DIO_43 76 1vcco_3 '
31 —
[ o—
NAND_CLE 10 oltzz DIO_ 44 10
27 63 10
NAND_RDY [ >»——=—I0 VCCO_4
29 10
[ o—
NAND_CS0# 10 oo DIO_45
37 42
[ o—
NAND_CS1# 10 olaz DIO_ 46 VCCO_5 10
h— 57 49
Df 10 ols DIO_47 VCCO_5 10_CLK
Only driven for SPI Boot BOOT_STRAP_BIT0_3 56 144 010 48 10_CLK
BOOT_STRAP_BIT1 [ »————=110 CLK 10— — 33
58 VCCO_6 10_CLK
10_CLK
SDO_FAULT_LED# [ >—T |'~- lol74 DIO_49
72
[ o——
SD Card LEDs SD1_FAULT_LED# 10 ol DIO_50 4| yeco 7
SD_ACT_LED# [ >—_ 54, HARD REBOOT# -
loF% 4 DI051 14 lveco 7 10_CLK
— ol DIO_52 output must o
Off-Bd sP_mosi [ >—232 {0
- ; 10
spl_ck [ >—23%410 " Open drain
133 10— HARD_REBOOT#
SPI Bus | smsor>—4i0 s
131 10——<"] CPU_RESET 23 10
SPI_Cs# [ >———=—10 61 VCC_AUX1
— 10_CLK——<""] OFF_BD_RESET# 60 10
55 VCC_AUX2
. ]
Off Bd LED GREEN_LED# 46 |6 10 EN_USB_5V 85 |\oo auxs 10
. S RED_LED# [, 53| 3 10
- 10 IN_CSSPISFEL— ] UARTO_TXD 117 lvee Auxa
96
1P 143
FPGA_SPARE [ o 10—==2—_ ] UARTO_RXD 10
10 142
EN_BATT. LOADH D—I_ 10—=—“—-<__] UART1_TXD 67 |\ pLi 1 10
10 L(j UART1_RXD - 10
FPGA_RESET# >—321i0 10_CLK
FPGA_12MHZ D—Zl 10_CLK 140 |\ /o pLL 0
47 10 2—<:| UART2_TXD 83 -7
FPGA 25MHZ [ >——I0 VCC_JTAG
10 5—<:| UART2_RXD XUARTS
6 10
10— ] UART3_TXD
- 10_CLK
IN_PROGRAM# ———< ] UART3_RXD
10_CLK
8 AUX_1.2V[ > 24 {\ee INTL 10_CLK
10_DONE———__ ] UART4_TXD 59
9 VCC_INT2
IN_CFG1 <] UART4_RXD 10
| RNBA . 18 84 lvce INT3
AUX_3.3V [ NN\ CFGO 10==——<_] UART5_TXD 118 10
3.3K 1_25 10 VCC_INT4
TOE 10 ———<"] UART5_RXD 10
- 10
us
FPGA_JTAG DOUT [ > 82 | ;raG_DOUT
80
JTAG FPGA_JTAG_DIN [ > JTAG_DIN LATTICE XP2_144_5K_LUT
FPGA_JTAG CLK [ > 81 | ;TAG_CLK
FPGA_JTAG TMS [ > 79 | ;TAG_TMS
o — ~N [32] < n
— N o < Yol © ~ [eo) (2] — — — — — —
[a) (&) (&) [a)] [a) [a) [a)] [a) (&) [a) [a) [a) o o o
=z =z =z =z P P P =z P =z =z =z z =z Z
BN3.D 6 &6 6 6 6 &6 6 6 6 &6 6 6 6 &6 6
a3y AN EEEEEEEEREEEE R EE
3.3K
, RBB
3.3K
, Rus-C —
3.3K

102

101

100
99
98

94

93
92
91
90

89
88
87

78

77

137

103
104
108

107

109
110
113

114

115
116
119

120

121
122
123

124

Page 37 of Data Sheet (Hot Socketing)
Power Supplies can be sequenced in any order

but must be monotonic

All 1/0 lines are tri-stated during power cycling

DIO_[00:53]

DIO_00

DIO_01

DIO_02
DIO_03
DIO_04

DIO_05

DIO_06
DIO_07
DIO_08

DIO_09

DIO_10
DIO_11
DIO_12

DIO_13

DIO_14
DIO_15

DIO_16

DIO_17
DIO_18
DIO_19

DIO_20

DIO_21
DIO_22
DIO_23

DIO_24

DIO_25
DIO_26
DIO_27

DIO_28

DIO_29
DIO_30
DIO_31

DIO_32

DIO_09 is sometimes

a Push switch input

XP2-5 has:
5K or 8K LUTS 2 PLLs

9/12 blocks of 1Kx18 Block RAM

12 18x18 Multipliers

100 I/O with 144 pin package
"instant ON" = about 1.5 mS
input PLL clock = 10 MHz min

Pull-up and pull-down resistors

are 6 to 30K ohms
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Aux. 3.3V Reg

AUX 3.3V
U6
D7 FB3 L2 T
SVD—HJ 2808 : SHIVIV = 208 - : - (] AUX_3.3V
220 ohm 2.2uH
i cr2
R60 c22
D4 - C70 c71
10 uF 600 my  FBL8 § 41.2K -
LITH_BATT >—H.._ 100 pF
B — GND L P 10 uF 10 uF
- 5
_ GND
oPU_3.3v 0K [ >—21EN ;'5\’: H B — —
4V =L PAD R81
9.1K
L— 7] AUX_PWR REG_1A_RT8016_DFN6 —
RC=4xe-6 —
AUX 1.8V

us
FB1 L1
AUX_PWR [ >——Y " : SHIVIN swht 208 -
220 ohm 2.2uH
i c61
B c64 c69
10 uF 600 my  FBLS § 41.2K —
100 pF
L GND 1 10 uF 10 uF
- 5
2 1.5V = H GND
EN - 7 - -
0.4V=1L PAD R113
R114 20.5K
cru_3.3v_ok [ o—AANN— REG_1A_RT8016_DFN6 —
20.5K
RC=4xe-6 —
| cie1 -
1 2w
AUX 1.2V
u7
FB4 L3
AUX_PWR [ D>— : S VIN swht A ‘ :
220 ohm 2.2uH
i c74
R56 | s
10 uF 6 41.2K - c75 C66
600 mv  FB 100 pF
L onp L 10 uF 10 uF
- 5
2 1.5V = H A
EN 7 — p—
0.4v=1L PAD - -

EN_AUX_1.2V [ >—

REG_1A_RT8016_DFN6

RC= 4 x e-6

FPGA can force
SPI Hash Boot

or USB Boot

Boot Strap

GND Test Point

Bias Res.

LCD_D[00: 23]
———
R84 -
CPU_3.3V[ > AVAVAY: LCD_D00
9.1K BOOt
AAA, woor | Source
Defaul
e au tS MSB LSB
R86
/\/\/\/ LCD_D02 0010 SPI
to SD Card
R83 00O00O USB
AN LCD_D03
9.1K -
/\;{C\, tooose 3.3V
9.1K
= R79
AN wooos  ETM off
9.1K
R78
AN eooos  TEST Off
9.1K
_— R67
BOOT_STRAP BIT1 [ > NN\ LCD_DO1
1.50K
BOOT_STRAP_BITO_3 [ >—— R65
I AN LCD_D0O
1.50K
R71
AN LCD_DO3
1.50K
R34
4.99K
6
—[o
= H—} Q3-A
2 \ ]} R76
s cPu_3.3v [ >——AA/A—< ] LCD_PIX_CLK
1 9.1K
p— 3
- T
G||4—} Q3-B
S\ H
\S
4
D2 3
CPU_3.3V D—l—DI——DH 2 (] CPU_3.3V_OK
DIODE_BAV99-2_SOT23 gRiOK
Technologic Systems Date May 20, 2014
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MX283 SPI Boot

SPI Boot Flash

CPU SPI CLK [ >—8|
CPU_SPI_MOSI [>—2
oPU_sPl_MIsO [ >——2

CPU_3.3V D—EZ

SPI_FLASH Cs# [ >—19

u1s
aK vecl-8 o (] CPU 3.3V
DIN_DQO
-DQ 100
DOUT_DQ1
- 1 uF
WP#_DQ2
HOLD#_DQ3 A L
GND =
cs

64 bytes of OTP

Not Populated ?

RTC and Temp. Sensor

GND guard band

AUX_ 3.3V [ >
C195
§R37 §R36 I I
4.99K 4.99K
1uF —
12C_CLK [ > 12 e veel 14 (] AUX_3.3V
12C_DAT [ > 11 lspa
13 1 rrEQ_oUT ;
BAT ] V_BAT
—INe
BAT must be > 2.7V —ne I
for t . c 20 Ine 10 uF
r mp com wor
or temp comp to wo a5 ool

and FPGA Config Hash

AUX_ 3.3V [ >

Reset Sequencer

R22

HARD_REBOOT# [ >—A\N/\/

R45
240

U2

750

I1SL12020_DFN20

Temp takes 68 uA for 22 ms
Once every 1 or 10 min.

VCC

RESET#

3

GND
STM1001S-2.9V_SOT23

EN_AUX 1.2v [ >——

——< ] EN_1.2V_SINK _JAUX_1.2v
R35
4.99K 6
u14 D
|_
e mF)er b
2 \ |+ [
2 5 3 4
GND vee (] cPU_3.3V 1 5 Q2-B
R28 , A s
AVAVAY ‘ p g 4
221K -
€206 NC7WZ14P6X_SC70 | C103 p—
1uF | auF
— — p— u10
5
veel2— <] cru_3.3v
20 ms delay L -
) L4 (] CPU_RESET#
CPU_RESET [ >
GND |2
R21
750 NC7S202_SC70 —
AUX_3.3V[ >
| ciea _l cie6 L cie7 | cie8 1 cie9 1 ci79 1 ciso 1 cis1 _1 cig2 _1 cie3
1 uF -1 uF 1uF 1uF 1uF 1uF 1 uF 1uF 1uF 1uF
AUX_3.3V [ >
1 ci99 | co00 ol coo1 ol c02 | co03 | co04 _l co05 _l ci90 | cio1
1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
AUX_1.2V [ >
| cisa _| cise _l ciss _l cis9
1uF 1 uF 1uF 1uF
Technologic Systems Date May 20, 2014
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AUX_3.3V [ >——

Micro SD Card Sockets

R74 S @8
EN_SD_PWR# [ > AVAVAY, 1 A H
9.1K ‘»}
R59 H
41.2K D
1 c124 3
1 uF
CN6 C122
| |
|
SDo_Do [ >—"1DATA 0 vop |2 L uF
SDO_D1 D—B DATA 1 ’\/RG\,
SDO_D2 v 1] DATA 2 9.1K
) oD |2
spo_p3 [ >—={DATA 3
3 FRML -2
SDO_CMD [ »>——{ COMMAND 10
FRM2
spo_clk [ >—21clk FRv |- RL16
12 —"\/\/\——] spo_cvp
FRMA 20.5K
CONN_MICRO_SD 1
- R117
+—NNV\N——] sp1_cvp
20.5K
CN7
7 4 L— ] sb_POWER
SD1_ D0 [ >—-"1DATA O VDD
C112
SD1_D1 D—B DATA_1 —|
1 .1 uF
SD1_D2 [ >——{DATA 2 —
) oD |2
sp1_D3 [ >—={DATA 3
3 FRML -2
SD1_CMD [ >———— COMMAND 10
FRM2
sp1_clk [ >—21ak FR3 |22
FRM4 12

CONN_MICRO_SD

SD LEDs

AUX_3.3V >
2 LED2
\ SW
1 Green
R46
240
SD_ACT_LED#

SDO_FAULT_LED# [ >

R47
240

LED4

RED

R48
240

SD1_FAULT_LED# >

Ethernet LED Buffer

uUll

i 20
LED ROW 0 [ >——299GE vee &
LED cOL 0 [ >—21a1 B8 (] BUFO_ACT LED
LED coL 1 [ >——231a2 B2 ”—G BUF1_ACT_LED
LED coL 3 [ >—21A3 B BUF1_SPEED_LED

5 1aa B4

6 1as Bs |4

7 16 Be |13

8 17 B7 2

9 {8 e[l

10

GND
74ACT245_TSSOP
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"POWER" pins supply all power to the module

Apply 4.5V to 5.5V to these pins

Current drain is approximately 200 mA

Left

REBOOT# is an Input
used to reboot the CPU

Do not drive active high

(use open drain)

_,—(j HARD_REBOOT#
1 2
FPGA FPGA_JTAG_TMS D—3 4_ﬁ<:| EN_USB_ 5V
FPGA_JTAG_CLK [ >——
JTAG FPGA_JTAG_DOUT [ >—— 5| 16 ] spLp2
FPGA_JTAG DIN [ >— 7 18 ) sp1ps
o -0 ] so1_owp Off-Bd
] OFF_BD_RESET# Dﬂ 12
OFF_BD_RESET# is an Output NC -4 T4 ] SD_POWER d
NC 14 4 so1a SD Car
used to reset all peripherals 5V [ O————= < 5v
NC 14 118 ] sp1 po
Lcp_pog [ >—— 20 T sp1 Dl e
- 21 22 -
LCD_po9 [ >——=— ==
23 24
LcD_D10 [ >—= ———_] Lcp_Doo
Lop_p11 [ o—2 26 Lo po1
Lep_p12 [ o>—2 28 Lo po2
sv[_ > — 29 0 7 iop pos
Lcp_p13 [o——1 22 Lo poa
- 33 34 -
1 cro2 | cio1 LcD_D14 D—35 —<36 LCD_DO5
- -
1 UF 1 uF LCD_D15 >—37 - <] V_BAT
LcD D16 [ >—— ——_] LcD_Do6
39 40
1 1 Lcp_p17 [ o——— —— ] Lcp_po7
— - 41 42 -
- - Lcp_p18 [ o>——— ——— ] Lcp_Dp21
- 43 44 -
LcD_p19 [ >—— —— ] Lcp_D22
- 45 46 -
LCD_D20 [ >——— 8—<:| LCD_D23
sv [ >— 47 48 EN_LCD_POWER
Lop_Pix_ ok [Oo—22 50
- - 51 52
LCD_HSYNC D—SS E—G LITH_BATT
DIO_[00:53] LCD_VSYNC [ Oo—
—LOY 55 56
LCD_DE D—Eﬂ Mg
Lcp_pwMm [ o——— 158 ADIO 52
DIO_50 59 160 4pio 51
DIO_49 61 62
_ DIO_14 63 |64 A DIO_37 =
DIO_13 65 166 4 DIO_36
DIO_12 67 168 DO 35 -
DIO 11 69 70 DIO_34
DIO_10 71 |72 4 DIO_33
73 74 DIO_32 .
DIO_09 74 _
FPGA DI O 75 76 DIO_31 16 blt
77 78 DIO_30
DIO_08 I B _
- DIO_07 79 180 A DIO 29 Data BUS
. 81 82 DIO_28
DIO_06 182 _
DIO_05 83 |84 A DIO 27 or DI O
DIO_04 85 186 4 DO 26
DIO_03 87 188 4 DO 25
DIO_02 89 |90 4 DIO_24
DIO_01 91 192 4 Dpio_23
DIO_00 93 194 A Do 22
95 96 DIO_21
DIO_17 97 198 4 DIO_20
DIO_18 99 1100 4 DiO_19
4 DIO_[00:53
— CONN_TYCO_100PIN_SBC \ = ]

Any |I/O routed to a user accessible

connector should have additional ESD
protection placed on the carrier board.

All signals driving DIO on CN1 &
CN2 must be powered by the
3.3V on CN2, or remain at OV until the

CN2 3.3V rail is > 3.0V

If Bus is not needed, all Bus

signals can be changed to DIO

Devices connected to this bus must never
drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS WAIT# line low

if they need more than 150 nS strobe

Two 100-pin Off-board Connectors

Must have 10 nF Capacitor
very near CN2 and GND
for all "quiet" signals

(between diff pairs)

Primary
Ethernet

Right

Pin 1 is the top left corner pin on the
connector. All of the pins on the left

are odd numbered. This may differ from
the connector manufacture’s datasheet.

=

PORT1_RX_P [ >———

PORT1_RX_M [ >—

AUX_1.8V [ >—

PORT1_TX P [ >—

PORTL_ TX M [ >—

AUX_ 1.8V [ >—11
13

O |N |0 W

3.3V rail can supply up
to 400 mA to base board

USB
Ports

AUX_3.3V [ >—xt

15

USB_HOST M [_>
USB_HOST P [ >—3L
CPU_CORE [ >—33
USB_OTG_M D—?’S

USB_OTG P[ >—301
41

ADC 2 [ >
45
C196 CPU_JTAG_TRST# a7

| =

49
51

il

SPI

or DIO

AUX_1.8V [ >— 61

53 |
55 |
57
59

63

SPI_CS# D—GS
sPl_Mosl [ >—87
SPI_MISO[_> 69

SPI_CLK [ >— 1L

73

CPU JTAG

Console E DEBUG_TXD |i>i

75
77

CPU_3.3V D—m
81
83

v D—BS
CPU_PSWITCH [ >—871
ADC 3 li)i

ADC 4 [ >——211

DEBUG_RXD li)i
DIO_15 [ >—27 1
DIO 16 [ >——22

CONN_TYCO_100PIN_SBC

L2 (] BUFL_ACT_LED
-4 (] BUFL_SPEED_LED
L6 ) rep_LEDH
L8 (] GREEN_LED#
10
1, <] BUFO_ACT_LED
. ———< ] ApC1
16—<:| PORTO_RX_P
118 ] PORTO_RX M
20
120 ] Aux.isv 2nd Ethernet Port
2 (] PORTO.TX P
124 ] PORTO_TX_M
26 DIO_[00:53]
28 -
128 7 12¢c ok
30 (] 12C_DAT 12C
32 _ DIO_48
134 7 svs Mok
136 Aupb_aik 12S
38
————<_"] AUD_FRM
140 7 Aup_TxD or DIO
142 aub_RXD
44
————-<__"] CPU_JTAG TMS
146 cpu_dgTAG Tek CPU
48
———--—<__] CPU_JTAG TDI ]TAG
150 cpu_TAG TDO
52 DIO_47
154 7 svs Mok
56 DIO_46
58 DIO_45
60 DIO_44
62 DIO_43
o4 DIO_42
66 DIO_41
68 DIO_40
70 DIO_39
72 DIO_38
L4 (] USBOTGID
76
L 78 JuarToTXD ]
180 ] UARTO_RXD
182 uarTL XD
184 ] UARTL_RXD
186 JuarT2_TXD
88 .
1 88 7 uaRT2 RXD
" . Serial Ports
"] UART3_TXD
;’Z—G UART3_RXD or DIO
194 ] uART4 TXD
196 ] UART4_RXD
198 ] uaARTs_TXD
1100 yART5_RXD
AUX_1.8V DT
C104
.1 uF
near CN2-20
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