’_POWER INPUT: USB-C 5 V, TVS, FERRITE, TLV62569 BUCK 3.3V / 2 A I_FPGA POWER: VCC + VCCIO0-5 FROM 3.3 V, 100 nF AT EVERY PIN, 10 uF PER BANK I_CONFIGURATION + JTAG (internal flash; Lattice HW—USBN-2B, 1 x 10)
| | | +3V3 +3V3 +3V3 |
| | 100 nF at each VCC / VCCIO pin (16), on B.Cu under the pin (rev 2), per FPGA-TN-02454 table 3.1: | |
o
| | oG | E R6 R7 R8 |
| | 5 6 7 8 9 10 11 12 13 | S |
| Juisa—c o | G LCMx02—7000Hc—4T61%c-1-1°°" TiOOﬂ TiOOﬂ TiOOﬂ TiOOﬂ TiOOﬂ TiOOﬂ TiOOﬂ 1—100n | |
| | +3V3 <
GND | R10 2 JTAG |
| VBUS "y U2 TLV62569 |4 vy | 33 vee POWER et | 4.7k L |
F vee +3v3e——=F
| 4% B\ —— o Iy | 108¢¢ +3V3 | JTAG_TDO 2 |
| o1 sooalioon ==t Hen  refs s Lo Les Lo | L4dycc m | one Cenae D! > |
| STEM Ou z 453k Té.ﬁp :L—'zzu :L—mu | i; vCeI00 14 €15 C16 c17 C18 €19 €20 | .
’ VCCl00 00n 00n 00n 00n 00n 00n 00n 2L |
N 13 . . . . . . = JTAG_TMS 6
R2 J7 R4 dello]}
| 5.1k GND CHC 100k CHC CHC | 79 vecior ~ | GND 7L |
| GND | 89| veelol GND | JTAG_TCK 8 |
10 DONE 9
D+cAB 5 veelol
| oadl 86 6ND 6ND | BT\ ee05 | INITN 10 |
| | gé veelo2 | — |
| g A8 CCt / CC2 5.4 k:(smk, 5V (Siefauu USB power) | T vceio2 10 uF: VCC x 2, VCCID0-5 one each | JL |
o o SBUig—=X D+ / D- unused (power only VCCl0o3 R9
| I 2 spuxtB8x | L8vccios e | :%ZG{ 4.7k |
il
VOUT = 0.6 V x (1 + 453k / 100k) = 3.32 V veeios 4.7 k pull—ups: PROGRAMN, DONE, INITN;
| I = C6.8p feed—forward (Tl SLVSDGLC 8.2.2.2) v - 02]] | GND B 21 €22 €23 C24 €25 (26 27 28 | 4.7 k pull—downs: TCK, JTAGENB (the JTAG |
2.2 uH + 22 uF + 10 uF (table &) PWR % Ou Ou Ou Ou Ou Ou Ou Ou port stays enabled; JTAGENB is a user pin). GND
l I I I I I I PROG reloads the internal flash. . .
R5 GND GND Pin order = HW-USBN-2B flywires:
| cHassis GND 1K green GND | G<N9D | 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)
| | AUl banks at 3.3 V (LVCMOS33). HC device: internal | |
I VBUS 5V +3V3 PWR_FLAG I core regulator, no 1.2 V rail; no power sequencing. I |
| PWR_FIAG PWR_FIAG PWR_FIAG GND ] ] |
| HOST SPI (BANK 0): SPI SLAVE UP TO 80 MHz, IRQ, RESET — PMOD TYPE 2A HEADER SDRAM FIFO (BANK 1 + CORNERS): W9825G6KH-6 32 MB, 100 MHz CL2 |
| Pin order on the FPGA follows the board (pinmap.py): row pins 2—26 <— bank 1, |
UDQM + DQB-15 around the top end (bank 0 / 1), A4b—A12 + CKE + CLK around the bottom end (bank 1 / 2).
| 100 MHz CL2: PLL—clocked 1/0, 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). |
| U1B LCMX02-7000HC - 4TGA44C |
U1A LCMX02-7000HC - 4TGA44C
| BANK 1 (right) 07 SD_DQ13 +3V3 |
| BANK 0 (top) R1i2 PR2A/R_GPLLTFBE 2 = U3 W9825G6KH-6
P L4 33 IRQNF PR2B/R_GPLLC_FBJQ6 S0-DQL STt |
| PTOA J3 PR3A/R GPLLTINLOS SD_DQ15 b 1 0 ) 5 S
PTQB& PMOD HOST. /R T in104 SD_DQO coocoocogagagag |
L4 SPI_CS_N 1 2 R13 PR3B/R_GPLLC_INFA — Y- Sccaaaas
| PTLOAJ: R11 LS < 4 TRENe—— pruCLO3 sD_Da1 SD_AO 23,0 > > > 229 Spqol2 SD_DQO |
P10}k 33 - = 00 SD_DQ2 SD_AL 24 4 SD_DQ1
159 SPI_MISO_F SPI_MISO 5 6 PREAET — LA DQL |
PT11A — 1 99 SD_DQ3 SD_A2 29 5 SD_DQ2
| PT118}3% SIALSE 71 48 PRSS SD_DQA4 SD_A3 h2 L2 SD_DQ3 |
37 JTAG_TDO 9 10 7 A5 26,3 a3}z S
PT14C/TDOTL—— GND GND 97 SD_DQ5 SD_A4 29 8 SD_DQ4
| 36 JTAG_TDI PMOD_V 11 12 op_vcc PR7B|=—— — A4 DQ4 |
| PTiL«F?T/iTSD; 53 = = - R14 PROA |96 SD_DQ6 SD_A5 30,5 pas Lo SD_DQ5 |
33 95 SD_DQ7 SD_A6 34 11 SD_DQ6
PROBE2—— ———2UA6 DQ6fr——
PT15pf32  SPLCSN IRQ2_N_F o SD_LDQM SD_A7 32 I SD_DQ7
| 31 JTAG_TCK PRIZAPS — — 327 pa7fd—— |
PT17C/TCKE=——— L e PR110IZ3 SD_WE_N SD_A8 33 4s
| PT17D/TMS}22 2 Ab- 92 SD_CAS_N SD_A9 34 12 SD_DQ8 |
28 SPI_MOSI PR12A/PCLKT1_0pP54—— —21Ag DasPE——
PT18A/PCLKTO_1}£2—— 91 SD_RAS_N SD_A10 22 L4 SD_DQ9
| 27 SPI_MISO_F PR12B/PCLKC1_OPA——— 22 A10/AP Dot — |
PT188 /P LKL spLsck PR15A[B2 SD_CS_N SD_A11 35 414 0Qiol8 SD_DQ10
| PT22C/SCL/PCLKTO_O 42’ = bmod 2 4 CS# 2 MOSI 3 MISO & SCK 5 GND 6 VCC pRi5[BZ___ SD_BAO SDA2_ 36,5 DQiiltZ  SbDi1 |
mo N
| PTZZD/SDA/PCLK?’O 22 IRQ_N_F 7 IRQ# 8 RESET# 9 IRQ2# 10 nc 11 GND 12 VCC PR16A[BE  SD-BAL SD_BAO_____ 20 gqq paizf8  sbDbai2 |
PT25A 21 IRQ2_N_F (Pmod 1-6 on the odd pads, 7-12 on the even pads) pRi6B[BS_— SD-A10 S%T‘%Alan BS1 p13f9  SDDQ13
| PT25B ’JTAGENE 33 R source terminations (MISO, IRQ) sit at the FPGA; PR17A B4 SD_AQ DQ14 51 SD_DQ14 |
PT27C/JTAGENBZU’ the host adds series R on SCK / MOSI / CS#. 83 SD_A1 SD_CLK_F 22 SD_CLK38| 53 SD_DQ15
| PT27D,/PROGRAMN 119 PROGRAMN Host cable <= 10 cm at 80 MHz. PR17B B2 SsoA2 — === c Lk DQISPE—— |
| pT2salll  SD_UDAM PR18A SD_A3 SD_CKE |
15 SD_DQ8 PrigBffL — e —Y, {57
| HELL] pymm i pRo1A |78 SD_AL SD_CS_N 19 ¢ |
RT3 20 pato PR Ta |2 SD_A5 SD_RAS_N 18 pae
| PT33BF——_— MISQ timing (decisions, feasibility): MISO is 76 SD_A6 SD_CAS_N 17 Cac 49, |
12 SD_DQ11 . PR23A AS NC
PT35AFES—— launched on the sampling edge; reads above 40 MHz 75 SD_A7 SD_WE_N 16{ ==
| PT35B 11 SD_DQ12 need a host with a MISO sample delay, or a host PR238 74 SD_A8 E |
| PT36C/INITNILO NN hold time below the FPGA’s minimum tCO. PR24A s soA9 SD_LDQM 15 |
| PT36D/DONERQS — DONE PR24B[=>—— b 3d :]%%Td |
100 nF at each VDD / VDDQ pin (7. on B.Cu under the pin) + 10 uf
| JP1 +3V3 man2338g +3V3 |
| onvee_____ gy A dgsEd dd bt o Lo tow ton T I
| HOST 3V3 NERERER 29 30 31 32 33 34 35 36 |
00n 00n 00n 00n 00n 00n 00n Ou
| e T oo oo oo Trom T T T |
| JP1 open (default): powered from USB-C. GND |
Close only without USB: the host's
| 3.3 V then feeds the board. |
L -
| SPACEWIRE (BANK 2): SN65LVDS049, MICRO-D RECEPTACLE OR 2.54 mm LAB HEADER CLOCK, RESET, STATUS LEDS, DEBUG HEADER (BANKS 3-5) )
| uic LCMX02-7000HC - 4TGA44C u1D LCMX02-7000HC - 4TG144C |
| BANK 2 (bottom) +3V3 Rl b= BANKS 3-5 (left) A R
| PBuA Pk R13J_C39 RiﬂJ_cLoo PL3A/L_GPLLT_FB X = S |
PBuB Pk M on M on PL3B/L_GPLLC_FB[2X — ? R20 R21 |
| PB6A/CSSPIN [2% 37 €38 PL4A/L_GPLLT_INP CLK25 z 10k
i b 2 mls = CLK25 RST_N |
7 _ 1+ -
| PB6B % 00n Ou S & & PL4B/LGPLLCINI=X EN L OUT
PBYA PL6A/PCLKT5_0 [2X = 42 |
| pRop 43 SPW_EN U4 SN65LVDS049 inner shield (pin 3) and shell —> GND: J4 PL6B,/PCLKCS ol GND ) 0 Swi
~ ) ) _

PBiEA/MCLK/CCLKﬁ( GND o 1 M || 10 nF each (ECSS 5.3.5) SPW micro—D 9S (flying leads) pLeall RST_N 'i ESET |
| PB12B/S0,/SPIS0 1% SPULDIN SPuLDOUT 8 ooutt+ |2 ﬁB?BgH J5_ SPW LAB 2.54 VoS DINLP pLes il A A |
| PB13A [, L e T UL pouts- 8 oty ano —LF =R L pLoA [ A
| pB13p |48 SPW_SIN SPwsout_ oo poUT2+ |6 LVDS,SOUT,P LVDS_DIN_N 2| LVDS_DIN_N 6 pLos 2 |

PB16A/PCLKT2 0 4% pouT2- |8 LVDS_SOUT_N LVDS_DIN_P 3| LVDS_SIN_P 2 pLLoA S LED_HB 2o |
| PBL6B,/PCLKC2 0 P& . SPW_DIN 18 pouT1 LVDS_SIN_P 4 LVDS_SIN_N 7 PL10B [L4 LED_RUN 0 03 5
| il s s o a2 s oms s | e — s . L |
PB18B = RINL- o GND ——2+ SRl PL11B =
| PB23A/PCLKT2 1 B30 SPW_EN 16y oA LVDS_SIN_P LVDS_SOUT_N 7 LVDS_SOUT_N 4 PL12A/PELKT 40 MK R12k3 Q'De:" GND |
PB238,/PCLKC2_1 P& R15—2EN S Rinz-H e NSO 8L NSO Z PLL2B/PCLKCE_0 K Han i, i SPW run |
| pB26A P 10 ] LVDS_DOUT_P 9l LVDS_DOUT_N 5 pLisa L LED_TXF RN % |
| PB26B P& 4 LVDSDOUTN___ 10| e |22 LED_SPI R24 be ~ GND -
pB20oA P LVDS_DIN_P___ LVDS_SIN_P = pL17A 2% LED_ERR il s SpW error DBGO 12 DBG1 |
| PB298 0% GND GND R16 R17 PLL7B 2K R25 red G%ND A 3 4 Jdg |
| Pa31A [ 100 100 PLLOAZD e P 06 2 5 6 qe
| | —. | ! ata
| pB315 62 ~ LVDS_DIN_N_ LVDS_SIN_N pL1oB 28 DBG1 LED_RXF s RX FIFO dat DBG6 7 8 DBG7 |
PB3LD Ok PL22A/PCLKT3_0 2L DBG2 Ros  vellow > 2 10 |
| pB35A[02 SD_CLK_F . : : ; ; PL22B/PCLKC3 028 DBG3 07 ,,oNP
67 SD_CKE 100 R across each receiver pair, at the U4 pins. Fit J4 (ECSS micro-D, hand-soldered) or J5 (lab cable), not both. 51 DBGL LED_TXF 1k Vo X FIFO dat GND GND |
| PB358 - U4 fail—safe: open inputs read high (disconnect). J5 row = J4 pad row (pin k + 1 over pad k): 1 GND, 2-3 Din—/+, 4=5 Sin+/—, 6 GND, PL23D [Pr— - 4:——%—‘,7 2z
PB37A 68 SD_A12 EN pulled low: outputs off until the FPGA runs. 7-8 Sout—/+, 9-10 Dout+/— (pair pins adjacent) PL24A 32 DBGS yellow |
| 69 SD_A11 33 DBG6 R27 GND
PB378 PL24B 1k D8 » )
| PB38A/SN % PL25A£< LECY LEDJP‘% SPI active it " s " |
| PB38B/SI/SISPI PL25B blue 5 = = = - |
| CHASSIS [CHASSIS |CHASSIS |CHASSIS |
USB-C 5V —> TLV62569 3.3 V (one rail); JTAG 1 x 10 for HW—USBN-2B
SPI slave to 80 MHz (Pmod 2A) + IRQ; SpaceWire 100 Mbit/s
MachX02-7000HC, W9825G6KH 32 MB SDRAM FIFO, SN65LVDS049 PHY
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