L 5 6
A
B
click on mouse painter arrow on top of right toolbar
and double—click on sheet to open
Sheet: power heet: usb heet: blinke Sheet: ram heet: sdcard
HDLE HOLE
+; "
I T
- File: power.sch Filez usb.sch File: Blinkey.sch  File: ram.sch ilez sdcard.sch
Sheet: gpio heet: gpdi heet: analpg heet: wifi heet: flash
GND GND
HOLE HOLE L
= 2 Filer gpio.sch File: gpdi.sch File: analog.sch  File: wifl.sch ile: flash.sch
GND GND
Root sheet
EMARD
Sheet: /
File: ulx3s.5ch P
Title: ULX3S
Size: Al [ Dpate: [ Rev: 1.8.11
KiCad E.D.A. kicad 5.0.0-rc2+dfsgl—-2 ‘ Id: 1/11
L I 5 I 6




UtA
LFESU—B5F-6B86381C

PCLKTO_D PCLKCO_O
PCLKTO_L PCLKCO_1
GR_PCLKO_L  GR_PCLKO_O
PT584 PTE8R
NC vi7 D9 | pr20a P1208 (E2- NC vi.7
PTL8A PT188
prisa | ] PT158
PT13A PT138
PT11A PT118
PTOA pTGE
PT6A PT6B
PT4A PT4B
D191 prsea pT568 ELD
PTS4A
BANKO
" "
[2v5_3V3 2V5_3V3] P>+‘ o o ”>+’
=% 27 5¢ 2
3 3
Uir
LFESU-85F-6BG381C
PLALC PLLID
PL11A PL11B
PL14C PLL4D 0 0
PLILA PLILB & =
‘NSJVEZ ZEVSJVE‘ [AUDIO_2)-531 PLa7c PLL7D 24 A
E4 o S
o o |AUDIO_L@ PL17A PLL7B
S 1 pl2pe D PL2AD
4t piopa PL2aB
VREFL7 PL35D
PL35A PL35B
PLBC o STPS2LI0AF STPS 213047
PL3BA PL38B N o N
a o GR_PCLK7_0 PLAID RD51= ¢ = RD52
3 et GR_PLLK7_1 PLL1B Py S
2553 253V PCLKT7-0 PCLKCT_O e CONNL02X20 °
PCLKT7_L PCLKC7_4
GP,GN 14-21 cannected to BANK2,3 on “ram’ sheet
BANK7 12_25-J2_35 connected to BANK1 on "gpdi" sheet
GPIO 2.54 mm cannectors
EMARD
Sheet: /gpla/
File: gpio.sch
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 m‘.: ULxss
Size: Al Date: | Rev: 1.0.0
KiCad E.DA. kicad 5.0.0-rc2+dfsgl—2 [ e 2711
2 3 [ | 5 |




1 Z 3 " 5
X )
> >
W "
411 +2V5 By 1303 ol 133 L 433
§ R
LFESU-85F-6B6381C
Decoupling capacitors: see Lattice
oddd el Ad eae e Jdulol o o4 Power Decoupling and Bypass Filtering for Programmable Devices
R EEEEEEE LR
X553 $% TT STS BBl ees 555 %%
5533 U8 88 58Y 8ES 588 885 §d
Sgve 58 8% 888 £8Y% [ oouer 288 $88 8%

19
m
R19] enp
615
K15
F14] (np
K1k
M1lL
NL4| enp
P4
613
J12] eno
Ki2
L12
1
G3
J9
Ko
19
N9
£8
6B
£7
17
K7
N7
P7
K6
N6
2
V7
NB
N9
us
uo
UL0} gnp
V200 GNp
N5
6
VAS] GND
V16
VIB] cnp
M9 6N
V121 6np
ULY) GNg
15
u12] enp
V12| cnp
W12| inp
U1t

RC network far proper switchover <~
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Sl i UsD) 3 3 - P PL77A
=|E gNpds 2 2ARK?CUSB_FPGA cannected to 12 WIFT programming pins:
s U " BANK1 on "gpdi" sheet and USB_FTDLD= 22| usson TXD RXD RTS DTR BANKG
N US2_ID ta RTC O & BANKZ2 on “ram” sheet USB_FTDI_D+ USBOP
on “powr” sheet 14 VNC2 pregramming pins: Bl
cND A RESET TXD RXD TXDEN
FTDI default
DB.D3: Schottky 2A/30V causo |48 o (FTOTTYDEN] CBUSO_TXpEN LFESU=85F-6BG381C
Low drop Vimax=0.375V CBUS1 FZ—+(FTDI_nRXLED] ~ CBUSL=nRXLED ToI B8 (JTAG TD1]
Parts reduction: Qnly D8 is required caus2 [0 FTDI_nTXLED] CBUS2=nTXLED JTAG 00 HA(ITAG_TDO]
D9 D51 052 can be 1206 o o causile ~nSLEEP] CBUSZ—nGLEEP PROG  Tck [ T8 TAGTCK|
1A polyfuses or D—ohm/2A jumpers 5 & TMs 95 OTAG_TMS|
©| G 5
USB pull lines connected to = )
BANKQ on "gpin" sheet
s tates Tl spoet gonite o
DLz mode USRI GND Short circuit R56
for chip rev A,B,C
USB_FPGA_PULL D+ <}—{15K] USB_FPGA_D+ warning: warkaraund in 24 3
R63 ; 3
D23 IN4149 ULX35 has different pinout TN140_FTZ31X Errata JTAG_TDI JTAGTCR] *
026  LiNaLuB D- 1.5k pullp for for simpler PCB routing and [JTAG_TNS JTA 0|
~ low speed device because FT230X has weak CT5 CONN_D2X03
Pr—{1.20] mode LUSHL.0 drive capability. (Undocumented, "
FLEAfpga mail from 13—Nov—2015)
USB_FPGA_PULL_D— <1561 USB_FPGA_D— ULX2S pinout was:
D25 N4148  RBA D+.D— 15k pulldown TCK =
Deviation from USB specification in for host mode s =&
pulldowns for BOM simplificatan. 100 = DCD
With series diode, carrect value R63 R4
shauld be 12k but 15k is used
USB serial and JTAG
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SD card connected according to
Arduino->Examples—>ESP32->SD_MMC_Test
https://github.com/espressif/esp—idf/blab/
master/examples/storage/sd_card/README.md

GPI012 probably sheuld be held low at reset ar discannected
other option is to burn flash voltage efuse for 3.3V gperation
for GPI02 and GFI012 bootstrapping cansiderations, read

https://github.com/espressif/esp-idf/tree/master/examples/storage/sd_card

GP1025,26 are DAC channels that can directly replay
audio material over i2s bus

ESP32 ADC capable pins
GPI036.39,34,35,32,33,25,26,27,

GFPI014,12,13,15 — shared with HSPI/JTAG

GP10 vi.7
GN1D v1.7

GF9 v1.7

WiFi and SDcard connected to

BANKE on

ug

"usb" sheet
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la26
1az7
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1012

SENSQR_VP
SENSOR_VN

PROG_DONE an
“flash" sheet

NC v1.7

NC v1.7

Programming pins:
TXD RXD EN GFIOO

NC v1.7. LED v1.8

Strapping pins
(avoid using to avoid
boot problems)
GP100.2.45.12.15

Connecied ta BANK7 on "gpia' sheet — ‘ ‘ NI
N X
ESP32 VSPI pins  ESP32 HSPI pins  ESP32 JTAG slave interface o ~~  LED and WIFLGPID17
GPI05; SS GPI012: MISO EN: TRST_N z g  to solder pads of PCB
GPI018: SCK GPIO13: MOSI GPIO15: TDO e
GPI013: MISO GPIO14: SCK GPIO12: TDI S8
GPI023: MOSI GPIO15: §S GPID13: TCK 25
GPIO1L: TMS 5
FLASH over JTAG E‘}
not yet supported. s
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navk [ LSHRAM_DAML uig
woa o LFESU-85F-6BG381C
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[SORAM_D1y-H81 GR_PCLK3_1 PRGOD
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JACK_TRS_6PINS

3 AUDIO R

MAXL1125
0

vop - ovop P—>n
VDD DGND 22
ANO  GND [&
AINL GND 7
AN2  oND 1B
AIN3  GND 2 B
AING oND [ ©
AINS  GND
AING CNVSTn 12
AIN7 - ReF- [
eorn SCkEXADT S
REF+  DOUT P4ADC_

csn IR
eNo piN PR
N
GND

ADC SPI caonnected to
BANK3 of "ram" sheet

JACK pinout fer $)-43516-SMT-TR
http://www.cui.com/product/resqurce/sj— 4351 x—smt—series.pdf
1 - sleeve (GND)

pin
pin
pin
pin
pin
pin

2
3
L
5
6

tip {left channel)
ringl (right channel)
ring2 [video)

tip switch

ringl switch

Audia cannected to
BANK7 on “gpio"” sheet

Analog audio and video
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+3V3
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DAT3/CD
cHD
Voo
cLk
V5S
22uF DATO
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GND GND
SDcard cannected to
BANKE on "usb” sheet
GND
minimum pins for compatible mode
SD_CLK, SD_CMD, SD_DO, SD_D3
SD card
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pullups for Master SPI (MSPI} required by

pullups to allow entering USER maode

FLASH nWP
FLASH_MQSI

TN1Z60: lattice ECP5S sysCONFIG guide p.6 TN1260: lattice ECPS sysCONFIG guide p.6, p.8. p.13
+3V3+3V3+3V3I+3IVI3+3VI+3V3 +3V3+3V3I+3V3
" ~ o n
i3 & <l i3
9
O]
S a3
E‘ = = v =
o o = o =
%] 0y v w Z|
i I s _
=z 2 o <
3
5
Deviation fram TN1260 in pullup:
values for BOM simplification.
Correct values should be 10k and 1k
but 15k and 1.2k are used LFESU—BSF—6B6381C
07 D6
D5/MISQ2 D4/MDSI2
e BTN_U v1.7 _FLASH nHOL D];HGLDH D/z/wnn
uto mT\SHLPlZSF—JBLE FLASH MISQ \T’g D1/MISQ DD/MOSI
wF o R<—2 SN/C5n cstn
WP scK
TFLASH_nHOLD 7]ors = wno |5 FLASH_MOST S "2 csspi 500}, cson
FLASH nCS il © 2 FLASH_MISO EPBANIIN V3 |y
= S g wisp = FPGA_PROGRAMN W3 | ppgcrhnn
Q%TB WRITE
M FLASH_SCK RN Dol NI
GND PROG_DONE EPGADONE Y31 pope
R5S a S—R4] cr 2
For programming Flash thru JTAG see A CFeL
N G crao
Lattice FRGA-TN-02050 CFG select Master SPI (MSPI 5
TN126D: lattice ECP5 sysCONFIG guide p.17
BANKE
SPI flash
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