HOLE
ES

H

GND

HOLE
-~

H

GND

HOLE

GND

HOLE

GND

click on mouse painter arrow on top of right toalbar

and double—click on sheet to open
Sheet: ush

Sheet: power

Sheet: blinkey

Sheet: ram

Sheet: sdcard

File: power.sch
Sheet: gpia

File: usb.sch
Sheet: gpdi

File: blinkey.sch
Sheet: analag

File: ram.sch
Sheet: wifi

File: sdcard.sch
Sheet: flash

File: gpio.sch

File: gpdi.sch

File: analog.sch

File: wifi.sch

File: flash.sch

Root sheet

FER+RIZ+RADIONA

Sheet: /
File: ulx3s.sch

Title: ULX3S

Size: Ak [

Date:

Rev: 1.8.8

KiCad E.D.A. kicad 5.0.0-rc2—dev—unknown+dfsq1+20180318-2

Id: 1/11

T

5
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U1A
LFE5U-B5F—6BG381C
PCLKTO_O PCLKCO_0
PCLKTO_L PCLKCO_1
GR_PCLKO_1 GR_PCLK(O_O
PT58A PT5SB
NC vi.7 —22 1 pr2oA PT208 (£ NC vi.7
PT18A PT18B
PT15A :] PT15B
PT13A PT13B
PT11A PT11B
PTOA PT9B
—£6 | prea PT&B
PT4A PT4B
D10 prgep PTE6B
—==— PT54A
BANKD
i g 1 2o g
2V5_3V3) (2V5_3V3 +2g 3 4 pe 7
z C D3 SN enta)E bt (ariE] C°
_‘fj UiF GN15)-[+15+E<(GP15
- LFESU-85F-6BG381C g ?QQ;‘Z@E&%
e PLLLC pL11D <5 (AUDIO_R3 GN18 y23 1 g114(GP1B
4 PLLLA pL11B [-A5 JGNB GNLG y2o 11 9126 (GP1D
- PLIAC PL14D B3 {AUDID_L3 © [GN20)21+-20128<GP20)] I
&1 PLL4A pLL4B HBE (GNTO ES 15 20 >
2V5_3V3y (2N5_3V3 < pL17C oL170 | D3 PAUTIO LT T2y 21 22 pe A
3 D3 PL17A pL178 25 (AUDIO_R2 Q @%—21—%‘2@ ©
r 7 PL20C D pL20D -2 (AUDIO_VZ GN22 y25 1526 (GF22
C & PL20A PL20B FE2GN1L GN23)2L 7328 (GP23
e VREF1]7 PL35D F<2<(1ED1 GNZ24 )220 1130 (GP2 L
10 PL35A pL35a [BL (GNg GN25 y2Ll 5132 (GP25
riig PL38C pL3ep [EL (TEDG GN26 )23 156134 (GP26
127 PL38A pL3ee DL (TEDA o, [GN27)35m30(GP27 o
o 1 a GR_PCLK7_0 PL4LD M3 TEDY RD51 2 ¢ 37 38 DS ro52
24 Dz GR_PCLKT_1 PLULB S5 (N T3 S INSV 39}, 40 OUTSV 79 g 55
2V5_3V3 ) VB3V iy £2 + M55 ARG
] PCLKT7_0 PCLKC7_0 LED5 0 CONN_02X20 a
CONN_02X20 PCLKT7_t pcike7_a B3 (GNT2 “ram”
GP.GN 14—-21 connected to BANK2,3 on “ram’ sheet

GPIO route only A/B pairs as those are differential bidirectional
don’t route C/D pairs to GPIO as those can be differential input only

BANK7

J2_25-J2_35 connected to BANKZ1 an "gpdi" sheet

2.54 mm connectors
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1 | 2 | 3 | L | 5 I
* 3 7 7
o )2 +1v1 +2v5 o +3v3 il +3v3 gl s
0 N
LFESU-85F-6BG381C
2V5_3V3 Decoupling capacitors: see Lattice
Power Decoupling and Bypass Filtering for Programmable Devices
) g R334 a9999 g des ds9s d9 dd H95 599 N4g H=9 He
N ?} DOOUUUOOULUUUUOUUUUUOooJuu > X X X o Q 5o OO O MMM Relire Jyte] ~ o~~~ © @
Z< F‘* | O9YUUIYIUYIOYUYUYIOOYY ZITI3I BB 0o 000 000 £09 o200 22
NY L) S>S>S>>>>>>>>S>>>>>>>>>> < < < < o O IS} ISRVRES] [SRORY] [SRORY] [SRSRY] [SR¥]
+ > GEUYY S0 OO Jguuov CGgovu oUuU YUy vo
" J5 N LYY = > == =35> === POWER === === > =
J¢—1F L7
& 2BV
Re—— 3L 2.20F
*+ Vi1
Z2ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZZ
AVEVIEUVIENVENVE A" A VRV ELEUVELVEUVEVEVEVEVEVEVE A VCAVEUELVELVELVEUVEUVEVEA VAVEVEUEUEUEVEVEVEVALCEUVELEUELUECEVAVAVEUVEUEUVEUEUEVAVCEUVEL LU EVEA VEVELEUEVA AV EURURUEUEVEVEVAVE A VEVEURURUREUEUEURURNL
e SEREEREERREEREERREREERERREERERREEREEREPEREELEREREEEREEEEEREEEREERENEEEEEEREREEREREREE
LN
\O
=<
RTCVDD RC network for proper switchover ~ . .
to battery at fast fall of VDD. GND voltage setting: 0.6V at FB pin (15k/1Bk+1)*0.6V = 1.1V +1v1
See page 54 NXP PCF8523T datasheet. +1V1 +1v1 Vout = (RA/RB+1)*0.6V U3 5. 20H RPL
<55 RTC can also be powered from 2.5V PWREN ey TLV62569DRY v P1val
22uF i f c27 c28
u but it is easier to route 3.3V . above +1.5V turns ON .
oNp UL PCFB523 onF ] 220F below +0.4V turns OFF VIN LX
o U2 Loser g scl (E(FPOLSCH waKEUPn PWREN | 1oy 2
> soa {5 (FPDI_SDA] open drain GND  GND o o
;E:ﬂ& cLkodZ_WAKEUPn  BCtve low — w205 4205 = o
32768HZ7| 0O5C0_32k 2 B OINT 1B/ BAT @ R6 22uF
0scolp  TNT ol 2 2.2uF 29 |c30
BATL |+ R/ 3 BC857 3V3
C54 = Z1N4148 ok 22nF GND GND
220F QI + G (BT PR 2 o _ 9
~ 7 ~ o
GND 5ch> Ei oz = N B> GND1F 1 +5V TLV62569DBY
& [L7K]
proens  OND el HOLD +3v3 +3v3 +3v3 |2 |2 s Ty x
2 6)7PWRBM D13 dWschaEgNeDs < < )
TN ] €32 |25 |31 [c26 [c53
@ €13 at shutdawn & PWREN 11 en 3 FB
BAT54W 220F |220F [220F |22nF |22nF £
D p N eND
oNb GND GND  GND GND 22uF
D1k discharges m GND GND (15k/3.3k+1)*0.6V = 3.32V +3v3
C14 at shutdawn S
ELIS vi1 [ UIH N0 iz o us 2201 p3V RES
SHUTDOWN connected to N “wi | SN Beg sy -85F-68Ga8AEND [ws + TLV62569DBY
BANKZ on “ram” sheet Y5 | eND GND LYE 4 Lyin X
W8 | ReSERVED RESERVED W9
WARNING Y7 | enD GND Y8 PWREN 1 leN % B
ECP5 family datasheet 17 110 c5
p.48: Power Supply Ramp rates T8 GND GND 0 — N ht
for all supplies 0.01-10V/ms GND GND S2uF
Norcs withgut Re . o utdove A GND 2 ¢ L1,L2,L3: Isat>3A Rdc<100mohm L=2.5-5.8mm W<3mm
GND GND GND Murata DFE322512F—-2R2M=P2, DFE252012P-2R2M=P2
115 enp N [z cND GND  Baurns SRP2512A—2R2M
] ] uis — vig
I 711 END SND Switching regulators 2A SOT23-5
Al Ti2] NP GND 177 Texas instruments TLV62569DBV (2A) (best)
2|5 +3v3 +3v3 GND GND Dioo microcircuits DIOB015B (1.5A) (osc. acceptable)
o O Y19 | eNp GND W20 p Microsemi LX7172 (1.2A) gosc. unacceptable)
c48_Jc49 |C50 |Cs1 W13| pecerveD RESERVED W14 ower Diodes AP3429/A (2A) — {will damage board)
Y14 enp enD Y15 FER+RIZ+RADIONA
22nF [22nF [ 22nF | 22nF W17 pesERvED RESERVED |W18 Sheet: /power/
l l l Y16 | enp GND L7 File: power.sch
GND GND GND GND Title: ULX3S
Capacitors near J1.2 connector ~7 BANK5D,51 <~ hd
GND SERDES GND Size: AL [ Date: Rev:
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N

+3V3

+3V3

FIREL PTS64L5

FIREZ PTS6L5
UP  PTSELS
DOWN PTS645
LEFT PTSBLS

RIGHT PTS645

$SD1306 B/W or SSD1331 COLOR

compatible OLED 0.96" or 1.3" PCB

14x14 units

1 unit = 2.54 mm 23

>

D_CLK] * 2.2uF
D_MDS]|

D_RES] GND
D_DC]

D_CS]

OLED connected to
BANKE& on “usb” sheet

GND
vco
SCL
SDA
RES

DC

cs

Nj:
GND

|

r

SSD_1331
OLED1

r

Rl =2l [PaN ol ¥N)

EEEEE
] ]

Do
RED —Ljq@2ALEDO LEDO
P74 5

D1

ORANGE ¢—Li@2—ALEDL  repmt (TEDT
— EETHLED1]

b2
GREEN ¢—Li@2—ALEDZ  17pm (TED2
/{ua R

BLUE ¢ 2 ALEDS rems}(TED3
G0, o oo

RED ¢—Lig@2AL [6801<LED4]
P74 RLGS

D

ORANGE ¢—Lj@2—ALEDS LED5

O, e o

GREEN &—Lie@2 [FB01<LED6
4|<—-[ B8O (LEDG]

7

BLUE ¢ {} 2 ALED7 [EDY

R51
2V5_3V3){150]—SWPU

DIP switch connected to
BANKO on ‘gpio’ sheet

BTNPUR

BTN_R.U to BANK2.3 on "ram" sheet
BTN_F1.F2.D.L to BANK8 on "flash" sheet

~ LEDs connected to
GND BANK7 on "gpio" sheet

To fix issues with FT231XS rev AB.C
Short—circuit D18 LED, but then
board cannot keep awake by USB.
chip rev D works properly

See TN140_FT231X Errata

D18
LED PWREN 1\ 2 (FTDI_nSLEEP
EREEN

R36

o
EN
o

RED
7
FT2v5)— 2 i LED_TXLED FTDI_NTXLED] TXLED blinks when FPGA sends data to FTDI
D419

D22

LED_WIFI LL@WIFI_GPIO5

GPID2 on PCB v1.7

V
GND

Buttans, LEDs, OLED display
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i I 2 I 3 I & I 5
uiB %q'()(;p:mi
LFESU-85F-6BG381C FPDIL D2+ | GPDI_D2+ © 1
R61 FPDLETH )AL pra21a PT1218 [B20(FPDLETH_] cu2] [220nF 242+
GPDI_CEC)—{as0}— PDI-CEC AL8 | pT11ga PT1198 [BLO (FFOL_SDA] [FPDLDo= = szn _GPDLDZ— 3
FPDL_CLK+)YALL! Pr116A pT1168 [B18 /FRD [FPDI_DL+ C43|H220 212200F GPDLD1+ &
PT114A PT114B GNZ ' g<—r
PT112 PT1128 [FPDIDI= I GPDL D1~ 6
PT110f— — 1108 [FPDI_DO= ” c39] [2200F  GPDI_DO+ 7
GP22 v1.7 |USB_FPGA D+ PT1074 T1078 GN22 v1.7 Chl 220n;| . % e[|
GP25 v1.7 PT1054 T1058 GN25 v1.7 [FPDI_BO— GPDI_DO- ] 9 i
PT85A PT858 [FPDOLCLKT | |_ckol I2200F GPDI_CLK+ w0l |5
PT83A PT83B = cas] F2200F ER N
PTOA PT80B [FPDI_CLK— MHM . GPDLCLK- SN 47
PT78A PT78B ! GPDI_CEC 15
PT76A PT768 FPDI_ETH-+ )=z szGGSDLETH+ 14
D121 6R PCLKL O GRPCLKI_L " GPDLSCL 8L
USB_FPGA_PULL D+ )22/ pciLkT1 0 PCLKCL_O FPDI SCL v1.7 GPDI_SDAy—26+
DALl perkTe 1 peLkey o [ELL _ 21
_AL5]| pr1g3a M:M_
[FPDI_ETH= | |__GPDI_ETH- 19
BANK1 = ca7] 12200F —
PCB v1.8.1 and higher accept FCI 10029449-111RLF
www.amphenol-icc.cam
mouser PN: 649-10029449—-111RLF
http://portal.fciconnect.com/Comergent/fci/drawing/10029449.pdf
3V3
* PCB v1.7 and v1.8 accept
VREF2 mouser PN: 538-47151-1001 (Malex)
https://www.molex.com/pdm_docs/sd /471511001 _sd.pdf
N‘ ,\’ mouser PN: 710-685119134923 (Wurth)
] e ] - 8 https://katalog.we—online.com/em/datasheet/685119134923.pdf
{odsfor I3 SN
¥ ¥
[FPDISCL 3 S&g:gaz 6 GPDISCL]
[FPDI_SDA 4 smgzgw 5 GPDI_SDA]
El c18
3 —
U1l 1790&93063 L70pF
GND o
i2c shared with RTC
an "power” sheet
Digital Video and Ethernet
General Purppse Differential Interface
FER+RIZ+RADIONA
Sheet: /gpdi/
File: gpdi.sch
Title: ULX3S
Size: A4 [ Date: Rev: 0.0.1
KiCad E.D.A. kicad 5.0.0-rc2—dev—unknown+dfsq1+20180318-2 ld: 5/11
1 I 2 I 3 I & I 5




i I 7 I 3 I 3 I 5 I
3V3 N
. U1E z
LFE5U—85F-6AG381C by
|
s SD_D2 vi1.7 5D_CLK :g PCLKTE_0 PCLKC6_0 % ANT_433MHz
CLK_25MHz CLK_25MHz PCLKTB_1 PCLKCO_1 WIFI_EN
USB5V FNETHE05 SD_CMD v1.B SD_DO Y231 GR_PCLKG_1 pL50D K3 (WIFI_RXD
rs L D8, STPS2L30AF = v1 Jb | GR_PCLK6_0 PL50B (2
] e P e <Y USBFTOID=] oD SD_D3 v1.8 PLE3C PL53D - <(SD_D2| 5D_D1 vi.8
s o f FTD+ 5o R50 U35 FTOL D] SD_DO v1.8 ;tggé ;gzg |5~5D_CHD] 5D_D2 v1.8 5P
ofg  ID+—=—x K5
== PL56A VREF1_6 —>—
= WGNMB‘D% D s
k z PLB3C PLB3D SD_WP
J B A M b g3 pLa3e (N2 (Sp Cp
B & PLBEC PLBED (-2 <(WIFI_GPIOD
A 35 = PLBBA PLEGR —(ﬁ FTDI_nRTS]
PLB5C PLBOD —=<FTDI_nDTR
w[ vBuSHL EESVBUS St o He d 1 rrsus PLGEA pLaoB | ML (FT X ]
[ 2 - (SR}
B 277} USB_FPGA D] 13 S £ GPLLOTIN GPLLOC_IN OLED_CLK
Jle b+ 3 FEDE RS3 USB_FPGA D] PIZVS )~ avsout > g 0 PLO2A PLO2B |-P2 {OTED RES
T Dgtx > - - N i M5 pL77A
E oo P2 K2 USB_FPGA connected to 12 RTS WiFi programming pins:
= o L BANKL on "gpdi” sheet and USB_FTDI_D— )~ USBDM s TXD RXD RTS DTR BANK®
9 8 NBANK2 on "ram" sheet USB_FTDI_D+ USBDP DTR
~ DSR VNC2 programming pins:
GND GND RESET ble] TXD RXD TXDEN
R

NRESET)—e—14
FT2V5

U1
FTDI default )\ pe5y_gs5F_pBRG3BLC

D8.D9: Schottky 2A/30V R9 CBUSO CBUSQ=TXDEN
Low drop Vfmax=0.375V CBUS CBUS1=nRXLED DI
Parts reduction: Only D8 is required. CBUS2 CBUS2=nTXLED JTAG DO
D9 D51 D52 can be 1206 . 2 2 (BUS3 CBUS3=nSLEEP PROG TCK
1A polyfuses or 0—ahm/2A jumpers ICHNT] ™S
o AD| a
| v
USB pull lines connected ta &
BANKO on “gpio” sheet D+.D- 15k pulldown
D23 IN4L4E  REZ for host mode GND
USB_FPGA_PULL_D+ <}—{I5K] USB_FPGA_D+ GND Short circuit RB&
m D+ 1.5k pullp for for chip rev AB.C Iy -
> full speed device warning: warkaround in 24 132 =
D24 1N4148 made USB1.1 ULX3S has different pinout TN140_FT231X Errata N )TAG’TD‘ J ’
for simpler PCB routing and JTAG_IMS )2+ 4-5<TA
D25 IN41LS  R64 because FT230X has weak CTS CONN_02X03
USB_FPGA_PULL_D— < LI3K] USB_FPGAD— drive capability. (Undocumented,
m D— 1.5k pullp far FLEAfpga mail fram 13—Nov—2015)
> 1.2k low speed device ULX2S pinout was:
D26  1IN41L8 made USB1.0 TCK = DSR
Deviatian from USB specificatian in w\S::CRT‘S
pulldowns for BOM simplificaton. DO = DCD
With series diode. correct value R63 R6k4
should be 12k but 15k is used.
Root sheet
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WiFi and SDcard connected to
BANK6 on "usb” sheet
ug ESP-WRODOM-32
39 2
GND-PAD =
+3V3 §$‘§’ GND 287 2
N 1023 5 JTAG_TDI PROG_DONE on
c21 SENSOR VP 1022 5 PROG_DONE "flash” sheet
= T™XDO WIFI_TXD N B
SENSOR_VN 4 Programmin ins:
22uF RXDO WIFI_RXD 9 9.
1034 33 TXD RXD EN GPI0OO
1021 JTAG_TMS
oND 1035 NC |32
1032
o
SD card connected according to 1025 105
Arduino—>Examples—>ESP32—>SD_MMC_Test 15| 026 1017 WIFL GPIOL7 ::E ﬁ; LED v1.8
https://github.com/espressif/esp—idf/blab/ GP10Q v1.7 x5 027 1016 WIFI_GPIO16 ’
master/examples/starage/sd_card/README.md GN10 vi.7— [SD_CLK 1044 104 =
GP9 v1.7| — [SD_D2y-14 1012 (SD_D1] NC v1.7
i : = EMamEe 0w, 100 WIFI_GPIO0
GPI1012 prabably should be held low at reset or disconnected zgoazSocog8
other option is to burn flash valtage efuse for 3.3V operation vEuwahovun== ot . X
for GPIO2 and GPI012 bootstrapping considerations, read -ol\|w| o\|# rapglngb plnts id
https://github.com/espressif/esp—idf/tree/master/examples/storage/sd_card AR gaovo(;' prllo?gllr;grnsg avol
hal
GPI025.26 are DAC channels that can directly replay 3 6PI00.2.4.5.12.15
audio material over i2s bus A
ESP32 ADC capable pins GND
GP1036,39,34,35,32,33,25,26,27,
GPI014,12,13,15 - shared with HSPI/JTAG LED
Connected to BANK7 on "“gpio” sheet ~ WIFLGPIO17
~
ESP32 VSPI pins ESP32 HSPI pins ESP32 JTAG slave interface o N~ LED and WIFI_GPIO17 to solder pads of
GPIOA: SS GPI0412: MISO EN: TRST_N 3 o PCB
GPID18: SCK GPID13: MOSI GPI015: TDO ,: >
GPID19: MISO GPID14: SCK GPI012: TDI =2
GPID23: MOSI GPID15: SS GPI013: TCK o4
GPIO14: TMS S
FLASH over JTAG 1=
not yet supported. "—3'
WIFI module ESP8266—12E
FER+RIZ+RADIONA
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U2

3
43
49

AM_AQ

DRAM_AT »24
DRAM_A2 Y25
)RAM_AS)%
RAM_AS »-30
DRAM_AG 21
DRAM_A7 32
DRAM_A8 )31
DRAM_AG -4
AM_ALO

SDRAM_ALL »-35
SDRAM_AL2 »-38

1] %] 1% %] %2 (%] %) %) Yl )
-l
A
|
<]
|
i

SDRAM_BAQ »-22
SDRAM_BAL )2

SDRAM_nCS )22

231 no

Al
A2
A3

>
S

AB

A9

I
|

VDD

vop 4

vop |27
VDb
voba (2
VvDDQ
vDDQ

V§S
Vvsse
VSSQ

bag
pa1

D3
DQ4
Das
pae
blvg
pQs
pas
poio
el
L1z
pQi3
DQi4
DO1s

baML
DQMH

< SDRAM_DD
RAM_D1
RAM_D2
H<SDRAM_D3
& (SDRAM_D%
e (SDRAM_D5
L (SDRAM_D6
|43 (SDRAM_D7/
H2(SDRAM_DB
H4(SDRAM_DY
15 CSDRAM_
42 (SDRAM_
|48 (SDRAM_
150 (SDRAM_
2L (SDRAM_
153 {SDRAM_

SDRAM_DQMO
39 (SDRAM_DQM1

/k
el
o9

Q92|
Q| NN

281 55
W
541 g

6
121 vssg

46 { yssn

o MT4BLC

B6M16A2TG

u1c
LFESU-B5F-6BG381C

[SDRAM_D

Y4201 peikra o PCLKC2_0
PCLKT2_1 PCLKC2_1
GR_PCLK2_0 PR41D

9 GR_PCLK2_1 PR41B
PR38C PR3BD
PR3BA PR3BR
VREF1_{2 |:| PR350D
PR35A PR35B
PR20C PR20D
PR20A PR20B
PRL7C PR17D
PRL7A PR17B
PRL4C PR14D
PRL4A PR14B
PRILC PR11D
PRL1A PR11B
PR2%A PR29B

K20 (SHRAM_A%

K19 ISP RAM_AB

[K1B /SDRAM_AG

1120 JSRAM_AG
1620 FSRAM_ALL]

|F19 'SDRAM_CLK|

\E19 'SDRAM_D8

1018 FSHRAM_DL0]

1416 JSHRAM_DO]

BANK2
u1pb
LFESU-B5F-6BG381C

GPLLAT_IN GPLLOC_IN SDRAM_D6
PRO2A Pro28 17 /GNTE]
PR8YC PR8D HLE(SPRAM D5
S PR89A PR89B BTN_U
S PRB6C PRAED SDRAM_D7
SDRAM_nCS PRBBA PRE6B SDRAM_nRAS
SDRAM_BAQ PRB3C PR83D SDRAM_DA4]
SDRAM_A10 PR83A PR83B N <*{SDRAM_BA1]
ADC_MOS PR56C |:L PR56D ADC_CSn
GP15 PREBA REF1_3 N15
SORAM_D3 PR53C PR53D ADC_SCLK
GP16 PR53A pr538 M7 /GN16
SDRAM_DL GR_PCLK3_1 PR50D HM18(SHRAM_D2]
GP17 GR_PCLK3_0 PR50B H-LZ{GN17
SDRAM_A3 PCLKT3_0 PCLKC3_0 RAM_A1
SDRAM_A2 PCLKT3_ 1 PCLKC3_1 SDRAM_AQD
PR77A
BANK3
SDRAM memory
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AUDIO_V3

JACK pinaut for SJ-43516-SMT-TR
http://www.cui.com/product/resource/sj—4351x—smt—series.pdf
pin 1 - sleeve (GND)

pin 2 - tip (left channel)
AUDIOL pin 3 - ringl (right channel)
N pin & — ring2 {video)
o—lel pin 5 — tip switch
pin 6 - ringl switch

Audio connected to
BANK7 on "gpio” sheet

JACK_TRS_6PINS

ug
MAX11125

VoD ovop 3
VDD DGND 4=
6
7
8
9

+3V3

AINO GND
AINL GND

AIN2  GND
AIN3  GND
AIN4  GND
AINS GND
AIN6 CNVSTn =
AIN7  REF-
EOCn  SCLK:
REF+  DOUT
1 GND CSn
1 GND DIN
S 29 GNp
o

ADC SPI cannected to
BANK3 of “ram” sheet

Analog audin and video
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pullups for Master SPI (MSPI) required by pullups to allow entering USER made
TN1260: lattice ECP5 sysCONFIG guide p.6 TN1260: lattice ECP5 sysCONFIG guide p.6, p.8, p.13
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Deviation from TN1260 in pullup:
values for BOM simplification.
Correct values should be 10k and 1k U1LG
but 15k and 1.2k are used. LFE5U—85F —6BG381C
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For programming Flash thru JTAG see e ggg_é
Lattice FPGA-TN-02050 CFG select Master SPI (MSPI) 5 ; -
TN1260: lattice ECP5 sysCONFIG guide p.17
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