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This is a minimalist FPGA board to be used as an "ASIC simulator" atop Tiny Tapeout demoboards (TT06+).
The RP2 on the DB is charged with configuring the up5k FPGA, which is configured in CRAM mode, and awaits

The two (bottom side) connectors match the footprint of the ASIC breakout boards
and map all the digital |/0, as well as project clock and reset, to the FPGA.

programming on power—up.
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uin3 13 14 uin2 RV I ET
GND —— 15 16 uinb uinf0..71 K inf0..7] ® 545l 116
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23] 28 ND (—23 24 N enp £
25( {26, & uout2 25 26 uout3 =]
GND 27] 28,z GPBidir uout0 27 28 uoutd
200 30 uio[2..7] wop2.7]§ _oeNo—2 430 _ponp
31 32 DGND uiob 31 32 uio7
33 34 uin7 uiok 33 34 uioh ~
SPISCK N4 pclk 35 36 proj_rst J— 35 36 o
37 38 D proj_rst Uio2 GNDQ 37 38 DGND Uio3 =
uic0 39| _[40 uiot < 391 {40 @
che NPTC202RFMS-RC ) CND sofo.a]  §SPBidir i Nprczozkms-ncc%n
Pl CRlO 2x20 headers, bottom side, 40mm separation
? SEI(HISORHSTRSCRESS) — FSPI{MISO MOSI SCK 35}
clocking is shared
° ° between SPI and SPI.SCK
Pin Remapping R 5 PROJ_CLK
HighSpeed R1
1T DB TT Function FPGA CB Function Default State 10k )
_ CDONE aind
c_rst mux reset FPGA reset DNP PU, HIGH from DB
= CDONE output tied to input is complex to manage
=B mux enable SPI SS Low, 1k PD File: Tooa Kicadsch with the pull-up/down combos present on the
B RS demoboard. Using DONE led (in FPGA sheet)
c_sel_inc mux increment | SPI MOSI HIGH from DB instead, but left as DNP tied to uinO.
proj_clk project clock SPI SCK + project clock LOW from DB
ui_in0 ASIC in0 CDONE output Done state, through 1k
To program using CRAM, we need independent control of:
* FPGA RESET
* SPI
- CLOCK
— MOSI and
- 5SS
So 4 pins. We have 3 from the project MUX but we can 5019 Testpolint clips FIDL
dual—purpose the project clock as a SPI clock. +1V2  +1VB  +2V5 433 Fiducial
For detection, the demaboards pull up cena (CON1 pin 2) FIb2
and creset (CON1 pin 4) with a 10k. TT06 carrier pulls Fiducial
both these down strongly (1k), whereas they stay high FID3 (C) 2025 Pat Deegan
for TTO4/disconnected. To detect FPGA, pull *one* Fiducial P h ic Technologi INC
of these down, leave the other high. S:yctog/en ¢ Technologies
eet:
E\RrvAc; FP%A S'ES gefeds&tot:’efazu tfé %SW tg go into SND File: tt06—fpga—ICE40UPSk.kicad_sch
mode by default, this shou en be on ena or N
reset. cena makes most logical sense (when sending Title: FabricFox FPGASIC
SPI data, it is low, otherwise... enabled), and that Size: Ak Date: 2025-08—01 Rev: 1.1
xzykecsreﬁ::s‘: reframed as FPGA reset, which also Fox icon based on image by Stampf @ Pixabay.com KiCad E.D.A. 9.0.0 Id: 1/2
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* bring SS low o
uiA 3 * disable reset (bring high) 3 Ui o
= * perform_SPI 8 &)
o * bri high I o
S GND 5 gggg@? chotk CDONE FPGAJEsgrtiqa TRESET > CDONE S Chb
uin[0..7] > o & CDONE is open drain, using uout[0..7] >
10T_36b FSPI{MISO MOSI SCK SS} uia[0..7] indicator LED 10B_0a
10T_37a +3V3 10B_13b 10B_2a =
@
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10T_50b 2 i; 10B_33b_SPI_S! i N VeC: 1v2
10T, =46 e 4a_SPI_SCK = Vpp_2v5: 2vH-3v3
O He FSPISS T [y tiiteds utd Vecio: 1v8-3v3
RGBO 10B_35b_SPI_SS Vec_spl: 1vB—3v3
RGB1 Hold in CRAM by default: needs 29 vcepLL =Pt
RGB2 to be lowish value, as pulled R5 ICE4QUPSK—-SG48I vee GND 49
- up on demoboard by 10k if using 24
uio[0..1]¢ one of the project MUX pins, 1k VPP_2V5
(uio0/1 mapped above) ICE40UPSK-SG48I or pulled down by 10k if using
project clock. ICE4QUP5K—-SG48I
GND
GND

Power +3V3 May choose to feed 1v2 LDO from either On_boa rd Oscillator RGB LED
3v3 or 1vB, using jumper R selection
+3V3 D2 +2V5 u2 +1v2 +3V3 +3V3
INGL4EWTPYRFLAG AP2112K-1.2
1 5
VIN vVouT €7 RGB_R
EN ci1 100n LA
1 2 RGB_G
v 3 e 5 ReeB
N"" o R11 (68 |
100 a
oo oND y xelk PGAINT_CLK wr T TR,
GND GND GND green and blue (avg).
Re—using components here, TBD if ok.
+1v2 +1V2 +2V5 = TP5
o
u' <L Likely not required, but the clocking is going to GND
g be the jittery RP2 generated clock, so here just
GND in case.
Lu7 100n c15 c16 c17 c18
10u 100n 100n 100n
GND I
GND GND GND
(C) 2025 Pat Deegan
Psychogenic Technologies INC
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