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MachXO2-7000HC, W9825G6KH 32 MB SDRAM FIFO, SN65LVDS049 PHY
SPI slave to 80 MHz (Pmod 2A) + IRQ; SpaceWire 100 Mbit/s
USB-C 5 V -> TLV62569 3.3 V (one rail); JTAG 1 x 10 for HW-USBN-2B
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PWR

CONFIGURATION + JTAG (internal flash; Lattice HW-USBN-2B, 1 x 10)

SDRAM FIFO (BANK 1 + CORNERS): W9825G6KH-6 32 MB, 100 MHz CL2

4.7 k pull-ups: PROGRAMN, DONE, INITN;
4.7 k pull-downs: TCK, JTAGENB (the JTAG
port stays enabled; JTAGENB is a user pin).
PROG reloads the internal flash.

RX FIFO data

FPGA POWER: VCC + VCCIO0-5 FROM 3.3 V, 100 nF AT EVERY PIN, 10 uF PER BANK

CC1 / CC2 5.1 k: sink, 5 V (default USB power)
D+ / D- unused (power only)

Pin order on the FPGA follows the board (pinmap.py): row pins 2-26 <- bank 1,
UDQM + DQ8-15 around the top end (bank 0 / 1), A4-A12 + CKE + CLK around the bottom end (bank 1 / 2).
100 MHz CL2: PLL-clocked I/O, SD_CLK from the PLL (phase-shifted), 22 R at the FPGA.
F.Cu only, 50 ohm over In1 GND: row lines about 15 mm, the wraps up to about 60 mm (0.3 ns skew, decision 16).

CLOCK, RESET, STATUS LEDS, DEBUG HEADER (BANKS 3-5)

JP1 open (default): powered from USB-C.
Close only without USB: the host's
3.3 V then feeds the board.

10 uF: VCC x 2, VCCIO0-5 one each

All banks at 3.3 V (LVCMOS33). HC device: internal
core regulator, no 1.2 V rail; no power sequencing.

MISO timing (decisions, feasibility): MISO is
launched on the sampling edge; reads above 40 MHz
need a host with a MISO sample delay, or a host
hold time below the FPGA's minimum tCO.

POWER INPUT: USB-C 5 V, TVS, FERRITE, TLV62569 BUCK 3.3 V / 2 A

100 R across each receiver pair, at the U4 pins.
U4 fail-safe: open inputs read high (disconnect).
EN pulled low: outputs off until the FPGA runs.

Pmod 2A: 1 CS# 2 MOSI 3 MISO 4 SCK 5 GND 6 VCC
7 IRQ# 8 RESET# 9 IRQ2# 10 nc 11 GND 12 VCC
(Pmod 1-6 on the odd pads, 7-12 on the even pads)
33 R source terminations (MISO, IRQ) sit at the FPGA;
the host adds series R on SCK / MOSI / CS#.
Host cable <= 10 cm at 80 MHz.

100 nF at each VDD / VDDQ pin (7, on B.Cu under the pin) + 10 uF

VOUT = 0.6 V x (1 + 453k / 100k) = 3.32 V
C6.8p feed-forward (TI SLVSDG1C 8.2.2.2)
2.2 uH + 22 uF + 10 uF (table 4)

SpW error

SpW run

heartbeat

SPI active

Fit J4 (ECSS micro-D, hand-soldered) or J5 (lab cable), not both.
J5 row = J4 pad row (pin k + 1 over pad k): 1 GND, 2-3 Din-/+, 4-5 Sin+/-, 6 GND,
7-8 Sout-/+, 9-10 Dout+/- (pair pins adjacent)

inner shield (pin 3) and shell -> GND:
1 M || 10 nF each (ECSS 5.3.5)

Pin order = HW-USBN-2B flywires:
1 VCC 2 TDO 3 TDI 4 ISPEN/PROG
5 TRST (nc) 6 TMS 7 GND 8 TCK
9 DONE 10 INIT (FPGA-UG-02042)

TX FIFO data

HOST SPI (BANK 0): SPI SLAVE UP TO 80 MHz, IRQ, RESET - PMOD TYPE 2A HEADER

SPACEWIRE (BANK 2): SN65LVDS049, MICRO-D RECEPTACLE OR 2.54 mm LAB HEADER

100 nF at each VCC / VCCIO pin (16), on B.Cu under the pin (rev 2), per FPGA-TN-02154 table 3.1:
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