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User button

For programming flash- Shunt 1,3 and 2,4, and shunt J6
For programming ICE/NVCM - Shunt 3,4 and 1,2, and remove J6

Boot strapping resistors

Status LED

Note: Programming circuit based on the Lattice Development board

Communication debug header

Programming interface target selection

SPI boot flash

Application FPGA

Expansion GPIO

Note: Any generic SPI flash with >1Mbit capacity is acceptable.
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Programming interface target selection

Note: Any generic SPI flash with >1Mbit capacity is acceptable.

For programming flash- Shunt 1,3 and 2,4, and shunt J2
For programming ICE/NVCM - Shunt 1,2, and 3,4, and remove J2

Interface FPGA

Soft USB circuit

Boot strapping resistors

48MHz clock for USB

Note: Circuit based on the Lattice Development board

Status LED

SPI boot flash
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Not
connected

1.2V regulator, supplies VCC and VCC_PLL

Power LED

3.3V regulator, supplies VCCIO

Note: Allows the board to be powered by both the
      interface USB and FTDI USB

Note: Placed on 2.5V line, so that it shows all
      power rails are good

Power-on sequence:

1. External power (3.3V_IN) is applied.
2. U2 (1.2V regulator) turns on.
3. Once 1.2V output is stable, U1 releases its PG output, allowing VCC_OK to go high.
4. U9 (3.3V regulator) turns on.
5. Once the 3.3V output is stable, U9 releases its PG output, allowing SPI_VCC_OK to go high.
6. U31(2.5V regulator) turns on.
7. After a short time, the internal POR circuit in the ICE40 allows it to boot.

From the Lattice documentation:

Designed by:

2,5V, 10mA

1.2V, 10mA

Regulator for 2.5V supply from 5V USB

Input power selection



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2021-09-29
KiCad E.D.A.  kicad (6.0.4)

Rev: 1Size: A4
Id: 5/5

Title: 
File: programming_interface.kicad_sch
Sheet: /Programming Interface/

This document describes Open Hardware and is licensed under the CERN-OHL-S v2.

You may redistribute and modify this source and make products using it under
the terms of the CERN-OHL-S v2 (https://ohwr.org/cern_ohl_s_v2.txt).

This source is distributed WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING
OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN-OHL-S v2 for applicable conditions.

Copyright Tillitis AB 2022

GND

1
2
3
4
5
6
7
8

J9
Conn_01x08

V3V32.1

SPI_A_DO/AD1 2.10

VIO2.11

SPI_A_CS/AD3 2.12

SPI_A_GPIO_L1/AD5 2.13
SPI_A_GPIO_L0/AD4 2.14

SPI_A_GPIO_L3/AD7 2.15
SPI_A_GPIO_L2/AD6 2.16

AC1 2.17
AC0 2.18

AC3 2.19

GND2.2

AC2 2.20

VIO2.21

AC4 2.22

AC6 2.23
AC5 2.24

SUSPEND#2.25

AC7 2.26

V3V32.3

GND2.4

V3V32.5

GND2.6

SPI_A_CLK/AD0 2.7

RESET#2.8

SPI_A_DI/AD2 2.9

VBUS_(5V)3.1

BC6 3.10
BC5 3.11

VIO3.12

BC4 3.13
BC3 3.14
BC2 3.15
BC1 3.16
BC0 3.17

SPI_B_GPIO_L3/BD7 3.18
SPI_B_GPIO_L2/BD6 3.19

GND3.2

SPI_B_GPIO_L1/BD5 3.20
SPI_B_GPIO_L0/BD4 3.21

VIO3.22

SPI_B_CS/BD3 3.23
SPI_B_DI/BD2 3.24

SPI_B_DO/BD1 3.25
SPI_B_CLK/BD0 3.26

VCC_(5V)3.3

GND3.4

CS3.5

CLK3.6

DATA3.7

PWREN#3.8

BC7 3.9

U8
FT2232H_MINI_MODULE

GND

+5V_FTDI
1
2
3
4
5
6
7
8

J8
Conn_01x08

+3V3_FTDI

GND

INT_ICE_SS

APP_CDONE

APP_ICE_SS

INT_FLASH_MISO

APP_CRESET

APP_FLASH_MISO

INT_CDONE

INT_CDONE
INT_CRESET

INT_FLASH_MOSI
INT_FLASH_MISO

INT_ICE_SCK
INT_FLASH_MOSI

INT_CRESET

INT_ICE_SCK

INT_ICE_SS

APP_FLASH_MOSI
APP_ICE_SCK

APP_ICE_SCK

APP_CDONE

APP_FLASH_MOSI
APP_FLASH_MISO

APP_ICE_SS

APP_CRESET

Note: FTDI pins chosen to match iceprog defaults

FPGA programming interface


