Configuration
usB
host
computer
Interface USB
(FPGA application)

FT2232/
Adafruit

interface
FPGA

d

Application FPGA

File: application_fpga.kicad_sch

Interface FPGA

File: interface_fpga.kicad_sch

Power Supply

File: powersupply.kicad_sch

1.2VLDO

Programming Interface

File: programming_interface.kicad_sch

8+ GPIO

RGB LED

33VLDO 25VLDO

Hi
MountingHole

H2
MountingHole

H3
MountingHole

H4
MountingHole

application
FPGA

Boot SPI

8+ GPIO

RGB LED

Copyright Tillitis AB 2022

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_ohls_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.

Sheet: /
File: mtal_usb_dev.kicad_sch

Title: MTA1—-USB-DEV

Size: A4 | Date: 2021-09-29 Rev: 1
KiCad E.D.A. kicad (6.0.4) Id: 1/5
I I 3 [ 4 I 5 I




|
N
[
N
&

SPI boot flash

! i
I
I
+1V2 | +3.3V !
2 ‘ |
Application FPGA | ’ﬁ_ i
_T_ c16 _T_ €20 ; €23 .
0.10uF 0.10uF | +3.3V 0.10uF !
| uto !
o ! W25Q84DVSNIG " 433V 433V 0
+1V2 FB3 | R24 o !
0 . J6 10k — !
APP_+1.2 PLL : Conn_02x01 - S DI(100) 1> APP_FLASH_MOSI Ro6 Rn‘
ST 3.3V i [APP_ICE_SS 132 s Do(l01) |2 APP_FLASH_MISO ok Ton
BLM18KG300TNLD 10uF 0.10uF — A ! +3.3V |
»2{vCC sPI_vcclot 22 ! Sak 1022 AR EIASH W2 |
Bdycc oot ! = 10312 APP_FLASH_HOLD :
GND 10B_32a_SPI_SOfL% APP_ICE_MISO 0.10uF ! - |
V5 29 veepLL 10B_33b_SPI_SI[LZ APP_ICE_MOS| ! é |
2 10B_34a_SPI_SCK |t3 APP_ICE_SCK | PP ICESCK !
24 ypp_ovs 10B_35b_SPI_SS[L& APP_ICE_SS GND ! e ] ) _GND i
c18 ,  Note: Any generic SPI flash with >1Mbit capacity is acceptable. :
0.10uF ‘H GND CRESET 3 APP_CRESET T T T R E LT TR |
GND - COONE AL CTTTTTTTTTTTTTT T Programming interface target selection T K
— < I
GND 33 veeio_o 8 \oe,izb% ! 17 ;
+3.3V 5 I0B_16a 10 EXTRA7 ! Conn_02x02_Top_Bottom .
&3 107_36b 10B_18a EXTRAS ! |
1o %3 107_37a 108_20a L1 EXTRAQ ! !
0.10uF & 101_38b 108_22b 2 EXTRALO | |
u L9107 392 10B_23b B3 ! For programming flash— Shunt 1,3 and 2,4, and shunt J6 .
@ 10T_41a \OB,2L¢EQ< : For programming ICE/NVCM — Shunt 3,4 and 1,2, and remove J6 :
GND 4 10T_42b 10B_25b_63 2% | |
%4 107_43a ° 108_29b L% ! |
APP_BUTTON SH107_44b - 108_31b 18 3.3V - |
APP_GPI02 3707_45a_61 kS — A i - -
APP_GPIO4 35 10T_46b_G0 VCCI0_2 1 : Communication debug header :
APP_GPIO3 39 107_48b Lo | J10 |
43 46 i +3.3V !
10T_49a o I0B_0a EXTRAL 0.10uF | Conn_02x08_0dd_Even |
APP_GPIOL 38 107_50b - 108_2a [+Z EXTRA2 ! 1 2 55 !
42107 _51a kS 10B_3b_G6 |14 MOS! | SCK 4 MOS! !
10B_ta [+8 EXTRAS GND ! MISO S 6 EXTRAL \
u6 108_5b 42 MISO ! EXTRA2 Z g EXTRA3 !
{APP_LED_RED 3ARGBO ICE4QUPSK—$G4BITR  10B_6a [2 EXTRAG | EXTRA4 3 10 EXTRAS !
(APP_LED_GREEN 40 RGB1 10B_8a [ EXTRAG ! EXTRAG 11 12 EXTRA7 \
(APP_LED_BLUE 4l Re2 108_9b |2 EXTRAS ! EXTRAB —~ — EXTRAQ !
= — i EXTRALO 15 16 ‘
| E— % :
e e e e S GND_ a2
ffffffffffffffffff .| Copyright Tillitis AB 2022
I
: Boot strapping resistors :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
| Status LED ' Expansion GPIO ' User button o ‘
| P P 1 +3.3V :
| - - +3.3V . ! This document describes Open Hardware and is licensed under the CERN-OHL-S v2.
I I I
1 +3.3V D3 D D o ! . . . . .
| LED. ARG o o N R20 . You may redistribute and modify this source and make products using it under
. - - J4 - " 10k 1| the terms of the CERN—OHL-S v2 (https://ohwr.org/cern_ohl_s_v2.txt).
i N R16 1K Lo o R27 swi " |
: RIZ APP_LED_RED | : APP_GPI01 . | 10k SW_Push i1 [APP_CRESET ! This source is distributed WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING
: RI&I R17 1K : : APP_GPI02 : : H | OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
! T3 APP_LED_GREEN ) | 1 APP_GPIO3 i 1CAPP_BUTTON . 0 0% " +3.3V | Please see the CERN—OHL-S v2 for applicable conditions.
. K& R18 1K - APP_GPI04 - o |
! B APP_LED BLUE) ! ! v GND !
| - - i mg ! | Sheet: /Application FPGA/
| - - . 10k 1 | File: application_fpga kicad_sch
| [ [ [
! L L 11 CAPP_CDONE | | Title: Application FPGA
e I e e Tbeoommo o2 [Size: AL [ Date: 2021-09-29 Rev: 1
KiCad E.D.A. kicad (6.0.@) Id: 2/5

1 I 2 [ 3 [ 4 I 5 I




+1V2 B2
0 INT_+1.2 PLL

—L c8 _L C24

Interface FPGA

+3.3V
BLM18KG300TNLD w—r 0.10uF . ) A
S| SPILVCCIOL
59 - Lo
GND 10B_32a_SPI_SO L4 INT_ICE_MIS0 > 0.10uF
+2V5 = I0B_33b_SPI_S| ;r
2 N \OB,SAa,SP\,SCK e
_L I0B_35b_SPI_SS[=>—<INT_ICE_SS »
c9
0.10uF h“g CRESETIS
;r - CDONE [ /——{INT_CDONE »
GND -
GND = ] 10B_13b O
+3.3V ® 108_16a | =———(EXTRAL0 »
MIS0 25 108_18a L& CEXTRA9 >
10 EXTRAL ;? \oe,zoa
0.10uF {scK 2 \oe,zzb
a {MosI 10B_23b p=—<EXTRA2 »
-vr = {ssl 28 108_24a 13— CFXTRAG )
GND 2 %4 108_25b_63 P3———CEXTRA3 »
& 2 ° 108_29b 12— CEXTRAL »
5 % x 108_31b [18——CEXTRAS ) +3.3V
2 & — 1 N
veelo_2
£ L cu
. >§ o \OB,Oa ;ro.iouF
B x 108_2a ptr———<INT_USB D+
= *2 e 10B_3b_G6 [**—INT_CLOCK]
® l0B_t4a[*8—INTUsB PUY GNP
u3 10B_5b [+
(INT_LED_RED UPSK-$G4BITR  10B_6a |2x
(INT_LED_GREEN 108_8a [
(INT_LED_BLU L 10B_9b [3x

Programming interface target selection

J5
Conn_02x02_Top_Bottom
3

Note: Circuit based on the Lattice Development board

R13
= 10k
For programming flash— Shunt 1,3 and 2,4, and shunt J2

Boot strapping resistors

For programming ICE/NVCM — Shunt 1,2, and 3.4, and remove

B o
o
~

INT_CDONE

SPI boot flash

+3.3V
T Las
+3.3V 0.10uF
7
W25Q8DVSNIG
o~ +3.3V 0 433V
RS o
12 10k .
Conn_02x01 S DI(100) 1> INT_FLASH_MOSI

DO(101) |2 INT_FLASH_MISO féf ?Si

6 10213 APP_FLASH_WP
1032 APP_FLASH_HOLD

+3.3V

Soft USB circuit

+5V_USB

INT_USB_PU

R28 R29
5.1K 5.1K

FVBUS

pCCl
PCC2

GND GND

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

I

INT_USB_D+ D [
INT_USB_IN_D-[ B7 ;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

INT_USB_IN_D+ e bp—
Ol INT_USB_IN_D+ 4 A6

+5V_USB o+
B6 Lp,

2 N 5 U5

=
USBLC6-25C6
% A8 Lspur
GND X=2pSBU2 F
il

Ri1 22 ' L_INT_USB_IN_D—
INT_USB_D— [ ]

USB2.0

ptacle

USB_C_Rece

Copyright Tillitis AB 2022

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).

| Status LED L | 48MHz clock for USB o This source is distributed WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING
| 43.3V 02 . +3.3V Uk PS5 OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
! LED_ARGB . ! MC2016Z48.0000C19XSH  py 40q INT_CLOCK Please see the CERN-OHL-S v2 for applicable conditions.
| 5 R4 1K b | AIvee out |2 ]
! Bhiz Lo ! ;
! K&R RS 1K b : 81120 . 1] \NH GND 2% S.heet.. /Interface FPQA/
| ity (NTIEDGREEN> | | . [l Interface_Tpga.kicod_sch
; & R6 1K = = ; GND Title: Interface FPGA
i Bt Lo I GND ize: :
| Bl P | Size: A4 [ Date: 2021-09-29 Rev: 1
e el ettt - KiCad E.D.A. kicad (6.0.4) Id: 3/5
1 I I 3 I 4 | 5 |




From the Lattice documentation:

1.2V regulator, supplies VCC and VCC_PLL Input power selection

4.5. Power-up Supply Sequence

Itis recommended to bring up the power supplies in the following order. Note that there is no specified timing delay

between the power supplies, however, there is a requirement for each supply to reach a level of 0.5 V, or higher,

before any subsequent power supplies in the sequence are applied.

1. Vecand Veepw should be the first two supplies to be applied. Note that these two supplies can be tied together
subject to the recommendation to include a RC-based noise filter on the VccpLL. Refer to iCE40 Hardware Checklist
(FPGA-TN-02006).
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be followed when these supplies are re-powered up again.

)
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G} PG — sequence required. However, when partial power supplies are powered down, it is required the above sequence to
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Desired power sequence
(iCE40 UltraPlus Family Data Sheet section 4.5)

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
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