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R12 SINGLE—LINK STUDY | ONE COMPLETE 19—CONTACT CUSTOM FPGA LINK
Single custom FPGA link with data, translated JTAG, shared return and protected 12 V; other MC3 banks pass through.
BRK8310 mating R12 INTERPOSER mating XEM8310 s PC
MC2 + MC3 lower MC3 GTY breakout MC2 + MC3 upper XEM USB
J6 PCle: later mode MC2 12 V pass—through
Type, / single link
H1
M3 / 3.2 mm
ONE FPGA PCB / J201 / BANK 226
H2
02 / PORT 1 — MC3 BANK 226 — TYPE-D J201 M3 / 3.2 mm
03 / MC3 BANK 225 — COMPLETE PASS—-THROUGH
H3
M3 / 3.2 mm
04 / MC3 BANK 224 — COMPLETE PASS—-THROUGH
Ha4
M3 / 3.2 mm
05 / MC2 POWER + MC3 BANK-67 GPIO
06 / MC1 1-40 PASS-THROUGH
07 / MC1 41-80 PASS—-THROUGH
08 MC2 21-80 PASS—-THROUGH
/ #FLGL
EXTERNAL SOURCE / SYS_GND
=

SIGNAL CHOICE

Each link uses two recording pairs, one control pair and a Reserved pair. Bank 226 serves the single J201 link.

MC1/MC2 all 80 pins each pass through; selected Bank-226 data and five Bank—67 GPIO isolate lower BRK contacts.

Concrete JTAG and power circuits are on sheets 09-10. Load limits and fabrication release remain unqualified.

Custom Type—D carries protected 12 V on contact 19. Dedicated custom cable only. NOT FOR FABRICATION.

09 / PORT 1 JTAG BRIDGE + PROBE

10 / SINGLE—LINK PROTECTED 12 V BRANCH

#FLG2

EXTERNAL SOURCE / VDCIN_EXTERNAL_12V_CANDIDATE

VDCIN_EXTERNAL_12V_CANDIDATE

5

#FLG3

EXTERNAL SOURCE / XEM_1V2_DDR

XEM_1V2_DDR 1

#FLGL

EXTERNAL SOURCE / P1_VTREF_1VB_TARGET

1

P1_VTREF_1VB_TARGET

NOT FOR FABRICATION: load budget, SI, clocks, gateware and gualification pending

Sheet: /
File: BRKB310_Single_Link_Interposer_R12.kicad_sch

Title: XEM8310 / BRK8310 single—link interposer — circuit map

Size: A2 [ Date: 2026-09-29 Rev: R12 STUDY

KiCad E.D.A. 10.0.6 Id: 1/10
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PORT 1 | 19-CONTACT CABLE —> XEM MC3 BANK 226
Directions are at the remote XC7A25T FPGA. This is a custom cable, not HDMI video.
J10C J11C
. . PORT 1 / CUSTOM TYPE-D . XEM—FACING MC3 / B8O CONTACTS BRK—FACING MC3 / BO CONTACTS
A / GTY DATA — two recording pairs; one control pair; one Reserved pair
REC_TX0_P [—2 P1_REC_TXOP 41 1 8226 rx0_P 11 BRK_1-805
REC_TXON [—2 P1_REC_TXON 43 1 8226 RX0N 431 BRKI1-806
REC_TX1_p [—© P4_RECTXIP 45 1 8226 Rx1_P 51 BRK1-807
REC_TXIN [—© P1_REC_TXIN 47 1 8226 RXIN 71 BRK_1-808
Reserved [—2 P1_RESERVED-P 49 1 B226_rx2.p 91 BRK_1-809
Reserved |11 P1_RESERVEDN 51 | p226 R¥2.N 3| BReU1-B10
CONTROLRx1_p |12 P1_CONTROLRX1_P 42 1 g226_1x0_p 21 BRKI1-A0S
CONTROLRXIN [4 P4_CONTROLRXIN 4% 1 B226_TX0N 441 BRKI1-A06
PIMC3 46— 46 | M3 46 OTHER OR_REFCLK PTMC3 46— 40 | ry_wc3_ue
PIMC3 48— 48 { 3 4g OTHER OR_REFCLK PIMC3 48— 48 { oy wc3_ug
P1Mc3.50 50 | ye3 50 0THER_OR_REFCLK p1Mc350 50 | gr¢_mc3s0
PI_MC3.52 52 | Mc3_52_OTHER_OR_REFCLK PIMC352 52 | pr¢_Mc3_52
PI_MC353 53 | Y353 OTHER_OR_REFCLK PIMC353 53 | pr¢_mc3 53
PI_MC355 55 | yc3 55 OTHER_OR_REFCLK PTMC355 55 | prg_mc3ss
PIMC3 54— 5% | 3 54 OTHER OR_REFCLK PIMC3 54— 5% | oy c3 sy
PI_MC356— 56 | yc3 56 OTHER_OR_REFCLK PT_MC356—56 | prg_mc3 56
PT_MC338— 38 | yc3 38 0THER_OR_REFCLK PT_MC338— 38 | gr¢_mc33s
PIMC3 4040 ye3 40 OTHER OR_REFCLK PTMC3 40— 40 gpy c3_uo
The x marks on the BRK side isolate all eight used contacts; no high—speed Y stubs.
Other bank contacts pass through by matching PT_MC3 labels. GTY local reference—clock validation remains open.
B / JTAG, RETURN AND PROTECTED CABLE POWER
PORT 1 / CUSTOM TYPE-D
CABLE_RETURN TARGET_1V8_REFERENCE |— P1_VTREF_1VB_TARGET
CABLE_RETURN TARGET_TMS |—2
CABLE_RETURN TARGET.TDI |13 Contacts 1,/2/15/17/18 connect to the dedicated JTAG circuit on sheet 9.
_ 13 17 -
CABSESRETLRN [ARCEISICK Contact 19 connects to the current—limited 12 V branch on sheet 10.
CSYS_GND )—— 16 { cABLE_RETURN TARGET_TDO —-18
Five GND contacts carry the shared return; shell bond is separately selectable.
19
PROTECTED_12V_IN [———————————<P1_LINK 12V )
(PLSHIELD y— SH 1 SHiELD_BoND
Target VTREF biases only its own translator B—side/reference. No host—driven reference rail.
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
ALl 19 numbered contacts have a defined circuit destination. Validation is separate from netlist completeness.
Sheet: /02 / PORT 1 — MC3 BANK 226 — TYPE-D J201/
File: Port_1_Bank226.kicad_sch
n
Title: Port 1: custom Type-D to XEM MC3 bank 226
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 2/10
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MC3 BANK 225 | COMPLETE PASS—-THROUGH
This bank has no cable branch in R12. Matching contact labels connect the XEM and BRK sides directly.
J108B J118B
XEM—-FACING MC3 / B0 CONTACTS BRK—FACING MC3 / BO CONTACTS
P1Me3 2121 | Boy5 Ryo_p prMc3 2121 | gp¢ j6-g27
PTMC323 23 | Boy5 Ryo.N PIMC323 23 | gp¢ j6-p2s
PTMC325 25 | Boy5 Ryy_p PIMC3 25 25 | ek y6-g23
PIMC327 27 | 5225 RN P1Mc327 27 | grk_s6-B24
P1Mc329 29 | goys Ry p PTMC3 29 29 | gp¢ j6-p1g
PIMCe331— 31 | Boos Ryo N p1Mc3 31— 31 | ge¢ s6-820
PIMC322 22 | gp5 1x0_P PIMC322 22 | ek j6-A29
prMe326—2% { 5y25 1xo_n prMe3 2424 | ge¢ j6-a30
PIMC326—26 | yc3 26 OTHER_OR_REFCLK PTMC326— 26 | ey w326
P1Mc328 28 | yc3 28 OTHER_OR_REFCLK p1Mc3 28 28 | oy we32e
P1_Mc330—39 | 1c3 30 0THER_OR_REFCLK P1Mc3-30— 30 | gpy w330
PIMC332 32 | 1C3_32_OTHER_OR_REFCLK PIMC3 3232 | ey w332
PIMC333—33 | 1333 OTHER_OR_REFCLK PTMC333 33 | gpy w333
PIMC335—35 | 1C3_35 OTHER_OR_REFCLK PTMC3-35— 35 | gpy¢ w3 ss
PIMC3 34— 3% | yc3 34 OTHER OR_REFCLK pTMC3 3434 | gex mes ss
PTMCc336— 36 | yc3 36 0THER_OR_REFCLK PTMC3_36 36 | ey wc3s6
PIMC347 L7 | WC347_OTHER_OR_REFCLK prMc3 17 17 | gp¢ mes a7
PIMC349— 19 | yc3 19 OTHER_OR_REFCLK prMc3 1919 | gpy M3 a9
All bank GTY and reference—clock contacts are preserved by number. Physical stack and alternate BRK modes need review.
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
Sheet: /03 / MC3 BANK 225 — COMPLETE PASS—-THROUGH/
File: MC3_Bank225_PassThrough.kicad_sch
Title: MC3 bank 225: all contacts pass through
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 3/10
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MC3 BANK 224 | COMPLETE PASS—THROUGH
This bank has no cable branch in R12. Matching contact labels connect the XEM and BRK sides directly.
J10A J11A
XEM—FACING MC3 / B8O CONTACTS BRK—FACING MC3 / BO CONTACTS
PIMC304—1 | 5224 Rxo_p prMc3 01— 1 | gk s-gus
PTMC303 3 | ooy rxoN P1MC3 03 3 | Bre_s-pus
PIMC305 5 | Boo4 Rxi_p PIMC3 05 5 | gk s-But
PIMC307—7 | 8224 RXAN PIMC307 7 | BRe_6-B42
PTMc309 9 | Boxs Ryap p1Mc3 09— 9 | gk s-837
PMe3as L1 ] goxs Ryo N prmMc3as 11 1 ge¢ 6-p3s
PIMC3 02— 2 | Bopu Tx0_P PIMC3 02— 2 | grk_p-Au7
PIMe3 06— f goou 1xon PTMC3 04— | gre_p-aus
PIMC306— O | c3 6 OTHER_OR_REFCLK P1MC306— O | Bre_mcis
P1Mc3.08 8 | yc3 g OTHER_OR REFCLK p1Mc3 08 B | pre mcis
PTMc340—20 ] ye3 10 0THER_OR_REFCLK Pp1Me3 1010 | ge¢ uc3_10
PIMC342 12 | yc3 12 OTHER_OR_REFCLK PrMe3 42 12 | ge¢ Mc312
PIMC343 13 | yc343 OTHER_OR_REFCLK PTMC3 4313 | ge¢ wc3a3
PIMC345—15 | yc3 15 OTHER_OR_REFCLK prMe3 4515 | ge¢ wc3as
PIMC3 44— L4 { ye3 14 OTHER OR_REFCLK SEVC BV LN VTR
PIMC3a6 16 | yc3 16 OTHER OR_REFCLK prMc3 16 16 | ge¢ wcste
PTMc348— 18 | yc3 19 OTHER OR_REFCLK prMc3 4816 f g¢ wc3 s
P1_Mc320—20 | yc3 20 0THER_OR_REFCLK 1Mc320—20 | ge¢ wc3_20
All bank GTY and reference—clock contacts are preserved by number. Physical stack and alternate BRK modes need review.
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
Sheet: /04 / MC3 BANK 224 — COMPLETE PASS-THROUGH/
File: MC3_Bank224_PassThrough.kicad_sch
Title: MC3 bank 224: all contacts pass through
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 4/10
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J13A J12A
The XEM does not generate 12 V. Its VDCIN contacts receive the external BRK supply.
BRK—FACING MC2 / B0 XEM—FACING MC2 / B0
MC2 contacts 1-4 = VD[CIN; 5-8 = DGND. Contacts 9—-20 pass through here too.
oo |+ VDEIN_EXTERNAL_T2V_CANDIDATE L { voa
voeIN |2 DEN_EXTERNAL_L2V_CANDIDATE 2 1 vooin
S DEN_EXTERNAL_L2V_CANDIDATE 31 voain
v [ VDEIN_EXTERNAL_T2V_CANDIDATE 4 1 voan
SYS_GND |2 SYSGNE 5 { svs_oNp
SYs_GND |2 YS6NE 6 { svs_onp
SYS_GND |~ SYSGNE 7 1 svs_onp
SYS_GND |3 SYSGNE 8 { svs_onp
MC2_BRK_80_9 |—2 PI-MC2-09 9 { Mc2XeM_80_9
Mc2_BRK_80_10 |10 PIMC2.40 10 f mc2_xem_s0_t0
MC2_BRK 8011 |11 PIMC2-11 L1 { Mc2_XeM_80_11
MC2_BRK_80_12 |12 PIMC2.12 12 | wco_xem_so_12
MC2_BRK_8013 |13 PI_MC243 13 { Mc2_xeM_80_13
MC2_BRK_80_14 [ PIMC214 L% | e XeM_80_14
MC2_BRK_80_15 |15 PIMC2.45 15 { mc2_xem_so_ts
MC2_BRK_80_16 [—L& PI_MC2-16 16 { mc2_xem_s0_t6
MC2_BRK 8017 |17 PIMC247 L7 { mc2_xem_80_17
BRK power input, XEM and the single remote 12 V load require a common current/fault budget. 18 18
MC2_BRK_80_18 PI_MC2-18 MC2_XEM_80_18
Protection circuit: sheet 1j0. Current budget. cable rating. inrush and remote regulatoracoupmuesified—-2 PT_MC219 19 1 Mc2 xem_80_19
Mc2_BRK_80_20 |22 PI_MC220 20 1 Mc2_xeM_80_20
MC1 1-80 and MC2 21-8p continue on sheets 06-08; all are in the native netlist.
J10D J11D
MC3 BANK—-67 GPIO | SINGLE JTAG BRIDGE
XEM—FACING MC3 / B8O CONTACTS BRK—FACING MC3 / BO CONTACTS
PIMc337—37 | 867 6pI0_37 PIMCc337 37 | Bry_mMc3_37
P1MC339—39 | 867 6pi0_39 PTMC339—39 | Brg_mMc339
57 1 867_PI0_57 27 BRK_MC3_57
P1_MCc358— 58 | 567 Gpio_se PT_MC358— 58 | gr¢_mc3se
59 59
B67_GPI0_59 X—"— BRK_MC3_59
P1Mc360—59 | 567 crio_so P1Mc360—50 | grg_mc360
61 61
B67_GPI0_61 X—=— BRK_MC3_61
P1MCc362—52 | 867 cpios2 PIMCc362 52 | pre_mc3 62
63 1 867_PI0_63 %831 BRK_Mc363
PrMc364—5% | 567 cpio_es PIMC3 64— 5% | oy c3 6y
65 65
B67_GPI0_65 X——— BRK_MC3_65
P1_Mc366—56 | 867 cpio_ss PT_MC366—56 | gy mc3es
P1Mc367—57 | 867 cpio_67 P1MCc367— 57 | By mc367
P1_Mc368— 58 | 567 cpio_ss P1_Mc368— 58 | gr¢ mc3es
P1_Mc369— 69 | 567 cpioss P1MC369— 69 | pre_mc3_69
P1Me370—79 | 867 6pi0_70 P1MC370—70 | B¢ _mc3_70
PIMe3 71— 71 | 867 cpi0_71 PIMe3 74— 7L | BRe_mc371
PIMC372—72 | 867 GPI0_72 PIMC3 7272 | BRe_Mc3_72
PIMC373— 73 | 867 Gpi0_73 PIMC373— 73 | BRg_mMc373
PIMC3 74— T4 567 cpio_7u PIMC3 74— T4 | Ry Mc374
PIMC375— 75 | 867 6pI0_75 PIMC375— 75 | BRe_mMc3_75
PIMC376—76 | 867 cpi0_76 PIMC376—76 | Bre_mc3_76
PIMC377—77 ] 867 6PI0_77 PIMC377— 77 | BRe_Mc3_77
PTMCc378— 78 | 867 cpio_78 PTMC378— 78 | B¢ mc3_7s
PIMC379— 79 | 867 6pI0_79 PIMC379— 79 | Bre_mMc3_79

Five Bank—67 GPIO feed the

1.2 V / target-1.8 V translator on sheet 09.

XEM_1V2_DDR 80

XEM_1V2_DDR_RAIL

MC3_GROUND_PADDLE

These GPIQ isolate the lower BRK contacts. XEM gateware must default /OE high and implement JTAG master timing.

XEM_1V2_DDR 80 BRK_MC3_80

o
SYS_GND BRK_MC3_GROUND_PADDLE

NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending

Sheet: /05 / MC2 POWER + MC3 BANK-67 GPIO/
File: MC2_Pawer_and_MC3_GPI|0.kicad_sch

Title: MC2 input power and MC3 bank-67 GPIO

Size: A3 [ Date: 2026-09-29

Rev: R12 STUDY

KiCad E.D.A. 10.0.6

Id: 5/10
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5A J14A J158 J14B
These are direct electrical through paths. Layer/escape routing and connector fit are not proven.
BRK—FACING MC1 / B0 XEM—FACING MC1 / BO BRK—FACING MC1 / B0 XEM—FACING MC1 / BO
MC1_BRK_80_1 | PI-MC1-01 1 { Mct_XeM_8ot MC1_BRK_80_21 |21 PI_MC121 21 | Mc1_XEM_80_21
MC1_BRK_80_2 |—2 PIMC102 2 1 Mc1_XEM_80_2 MC1_BRK_80_22 |22 PIMCL22 22 | Mc1_XEM_80_22
MC1_BRK_80_3 |—> PIMCL03 3 1 Mc1XeM_80_3 MC1_BRK_80_23 |22 PIMCL 23 23 | Mc1_XEM_80_23
MC1_BRK_B0_4 |— PI-MC1-04 4 | Mc1xem_80_4 MC1_BRK_80_2t [2% PIMCi24 24 | M1 xeMm_80_24
MC1_BRK_80_5 |—> PIMCL05 5 { Mct_xeM_805 MC1_BRK_80_25 |22 PIMCL25 25 1 Mc1_XEM_80_25
MC1_BRK_80_6 |—O PI_MC1-06 6 { mct_xem_s0_6 MC1_BRK_80_26 |28 PI_MC126 26 1 Mc1_XeM_80_26
MC1_BRK_80_7 [~ PIMCL07 7 1 Mc1_XeM_80_7 MC1_BRK_80_27 |27 PIMCL 27 27 1 Mc1_XEM_80_27
MC1_BRK_80_8 |3 PIMC1_08 8 { Mct_xem_so_s MC1_BRK_80_28 |28 PIMCL28 28 | Mc1_XeM_80_28
MC1_BRK_80_9 |—2 PI_MC1-09 9 { Mct_XeM_80_9 MC1_BRK_80_29 |22 PI_MC129 29 | Mc1_XEM_80_29
Mc1_BRK_80_10 |10 PIMCI A0 10 f mcs_xem_s0_t0 MC1_BRK_80_30 |22 PIMCL_30 30 1 Mc1_xeM_s0_30
MC1_BRK 8011 |11 PI_MCi11 L1 { Mc1_XeM_B0_11 MC1_BRK_80_31 |51 PI-MC131 31 1 Mc1_XeM_80_31
MC1_BRK_80_12 |12 PIMCL A2 12 { wcs_xem_so_12 MC1_BRK_80_32 |22 PIMCL_32 32 | Mc1_XeM_80_32
MC1_BRK 8013 |13 PI_MC1A3 L3 { Mc1_xem_80_13 MC1_BRK_80_33 |22 PI_MC133 33 1 Mc1_XeM_80_33
MC1_BRK_80_14 [ PI-MCa14 L% | Mci_XEM_80_14 MC1_BRK_80_34 [ PI_MC134 34 | Mc1_xeM_so_34
MC1_BRK_80_15 |15 PIMCIAS L5 { Mc1_xem_so_ts MC1_BRK_80_35 |22 PIMCL35 35 1 Mc1_XeM_80_35
MC1_BRK_80_16 [—L& PI_MC1-16 L6 { Mc1_xem_s0_t6 MC1_BRK_80_36 |22 PI_MC136 36 1 Mc1_XeM_s0_36
MC1_BRK 8017 |17 PI_MC147 L7 { mc1_xem_s0_17 MC1_BRK_80_37 |27 PI_MC137 37 1 Mc1_XeM_80_37
MC1_BRK_80_t8 |18 PI_MC1-18 18 { Mc1_xem_so_ts MC1_BRK_80_38 [0 PI_MC138 38 1 Mc1_XeM_s0_38
MC1_BRK_80_19 |12 PI_MC119 19 { Mc1_xem_80_19 MC1_BRK_80_39 |22 PI_MC139 39 1 Mc1_XeM_80_39
MC1_BRK_80_20 |22 PI_MC120 20 1 Mc1_XeM_80_20 MC1_BRK_80_40 [0 PI_MC4-40 40 1 et xem_s0_40
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
All contact identities must be checked against Opal Kelly BRK Altium and XEM mating drawing before fabrication. S_hEEt: /06 / MC1 1-40 EASS*THROUGH/
File: MC1_PassThrough_A.kicad_sch
n
Title: MC1 contacts 1-40
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 6/10
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J15C J14C J15D J14D
These are direct electrical through paths. Layer/escape routing and connector fit are not proven.
BRK—FACING MC1 / B0 XEM—FACING MC1 / BO BRK—FACING MC1 / B0 XEM—FACING MC1 / BO
MC1_BRK_80_41 [—1 PIMCi-41 41 Mct_Xem_8o_at MC1_BRK_80_61 [—OL PI-MC1-61 61 { Mc1_xeM_80_61
MC1_BRK_80_42 [—2 PIMCL 42 42 1 et xem_so_a MC1_BRK_80_62 |02 PIMCL 62 62 { mc1_xem_so_62
MC1_BRK_80_43 [—3 PIMCL 43 43 1 Mct_xem_so_43 MC1_BRK_80_63 |03 PIMCL 63 63 { Mc1_xem_s0_63
MC1_BRK_80_44 [ PIMCa4k4 4% 1 Mci_XEM_80_44 MC1_BRK_80_64 [0 PI-MC1-64 6% | Mci_XEM_80_64
MC1_BRK_80_45 [—2 PIMCL 45 45 1 Mct_xem_80_45 MC1_BRK_80_65 |02 PIMCL65 65 { mc1_xem_s0_65
MC1_BRK_80_46 [ PI_MC1-46 46 1 Mct_xem_80_46 MC1_BRK_80_66 |28 PI_MC1-66 66 { mc1_xem_s0_66
MC1_BRK_80_47 |7 PIMCL 47 47 1 Mct_xem_so_47 MC1_BRK_80_67 |07 PIMCL 67 57 { mc1_xem_so_67
MC1_BRK_80_48 [ PIMCL_ 48 48 1 Mct_xem_s0_48 Mc1_BRK_80_68 |28 PIMCL68 68 { mc1_xem_s0_68
MC1_BRK_80_49 [ PI_MC4-49 49 1 Mct_xem_so_4 MC1_BRK_80_69 |02 PI_MC1-69 69 { mc1_xem_s0_69
MC1_BRK_80_50 |20 PIMCL50 50 { mc1_xem_80_50 MC1_BRK_80_70 |22 PIMCL_70 70 1 Mc1_XeM_80_70
MC1_BRK_80_51 |21 PI-MC4-51 5L { Mc1_XeM_80_51 MC1_BRK_80_71 7% PI_MC471 71 1 Mc1_XEM_80_71
MC1_BRK_80_52 |22 PIMCL52 52 | mc1_xem_80_52 MC1_BRK_80_72 |72 PIMCL_72 72 1 Mc1_XEM_80_72
MC1_BRK_80_53 |23 PI_MC4-53 53 { Mc1_xeM_80_53 MC1_BRK_80_73 |22 PI_MCLT73 73 1 Mc1_XEM_80_73
MC1_BRK_80_54 [ PI_MC1-54 5% | MC1_XEM_80_54 MC1_BRK_80_74 [—L* PIMC174 74 | Mc1_xeM_80_74
MC1_BRK_80_55 |22 PIMCL65 55 | Mc1_xeM_80_55 MC1_BRK_80_75 |22 PIMCLT5 75 1 Mc1_XEM_80_75
MC1_BRK_80_56 [—2° PI_MC1-56 56 { Mc1_xem_80_56 MC1_BRK_80_76 [—L° PI_MC1-76 76 1 Mc1_XeM_80_76
MC1_BRK_80_57 |27 PI_MC4-57 57 { mc1_xem_s0_57 MC1_BRK_80_77 |27 PI_MCIT7 77 1 Mc1_XEM_80_77
MC1_BRK_80_58 [—2° PI_MC4-58 58 { Mc1_xem_s0_58 MC1_BRK_80_78 |2 PI_MC178 78 1 Mc1_XEM_80_78
MC1_BRK_80_59 [—22 PI_MC4-59 59 { Mc1_xeM_80_59 MC1_BRK_80_79 |22 PI_MC179 79 1 Mc1_XEM_80_79
Mc1_BRK_80_60 |20 PI_MC1-60 69 ' mc1_xem_s0_60 Mc1_BRK_80_80 |80 PI_MC1-80 89 { mc1_xem_s0_s0
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
All contact identities must be checked against Opal Kelly BRK Altium and XEM mating drawing before fabrication. S_hEEt: /07 / MC1 41-80 _PASS*THROUGH/
File: MC1_PassThrough_B.kicad_sch
n
Title: MC1 contacts 41-80
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 7/10
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MC2 CONTACTS 21-80 | SAME PIN NUMBER BOTH FACES
J138B J128B J13C J12C
These are direct electrical through paths. Layer/escape routing and connector fit are not proven.
BRK—FACING MC2 / B0 XEM—FACING MC2 / B0 BRK—FACING MC2 / B0 XEM—FACING MC2 / B0
MC2_BRK_80_21 |21 PI-MC2-21 21 | Mc2_XeM_80_21 MC2_BRK_80_41 [—L PIMC2-41 41 Mca_xem_80_at
MC2_BRK_80_22 |22 PIMC2.22 22 | Mc2_XEM_80_22 MC2_BRK_80_42 [—2 PIMC2.42 42 1 Mca_xem_s0_a2
MC2_BRK_80_23 |22 PIMC2.03 23 1 Mc2_XeM_80_23 MC2_BRK_80_43 [—3 PIMC2.43 43 1 Mca_xem_s0_43
MC2_BRK_80_24 [2% PIMC224 24 | Mo XeM_80_24 MC2_BRK_80_44 [ PIMC244 4% 1 Mc2_XeM_80_44
MC2_BRK_80_25 |22 PIMC2.25 25 1 Mc2_XeM_80_25 MC2_BRK_80_45 [—2 PIMC2.45 45 1 Mca_xem_80_45
MC2_BRK_80_26 |28 PI_MC226 26 1 Mca_xeM_s0_26 MC2_BRK_80_46 [ PI_MC2-46 46 1 Mca_xem_80_46
MC2_BRK_80_27 |27 PIMC2.27 27 1 Mc2_XEM_80_27 MC2_BRK_80_47 |7 PIMC2. 47 47 1 Mca_xem_so_47
MC2_BRK_80_28 |28 PIMC2.08 28 | Mca_xeM_s0_28 MC2_BRK_80_48 [ PIMC2.48 48 1 Mca_xem_s0_ss
MC2_BRK_80_29 |22 PI_MC229 29 | Mc2_XEM_80_29 MC2_BRK_80_49 [ PI_MC2-49 49 1 Mca_xem_80_4
MC2_BRK_80_30 |22 PIMC2.30 30 1 Mca_xeM_s0_30 Mc2_BRK_80_50 |20 PIMC2.50 59 { mc2_xeM_80_50
MC2_BRK_80_31 |51 PI-MC231 31 1 Mca2_XeM_80_31 MC2_BRK_80_51 |21 PI-MC2-51 51 { Mc2_XeM_80_51
MC2_BRK_80_32 |22 PIMC2.32 32 | Mc2_XeM_80_32 MC2_BRK_80_52 |22 PIMC2.52 52 | mc2_xem_80_52
MC2_BRK_80_33 |22 PI_MC233 33 1 Mca2_xeM_s0_33 MC2_BRK_80_53 |23 PI_MC2-53 53 { Mc2_xeM_80_53
MC2_BRK_80_34 [ PI-MC234 34 | Mo xem_so_3u MC2_BRK_80_54 [ PI-MC2-54 5% | Mc2_XEM_80_54
MC2_BRK_80_35 |22 PIMC2.35 35 1 Mc2_XeM_80_35 MC2_BRK_80_55 |22 PIMC2.55 55 { Mc2_xeM_80_55
MC2_BRK_80_36 |22 PI_MC236 36 1 Mca2_xeM_so_36 MC2_BRK_80_56 [—2° PI_MC2-56 56 { mc2_xem_80_56
MC2_BRK_80_37 |27 PI_MC237 37 1 Mc2_XeM_80_37 MC2_BRK_80_57 |27 PI_MC2-57 57 { mc2_xem_s0_57
MC2_BRK_80_38 |20 PI_MC2-38 38 1 Mca2_xeM_s0_38 MC2_BRK_80_58 |28 PI_MC2-58 58 { mc2_xeM_60_58
MC2_BRK_80_39 |22 PI_MC239 39 1 Mc2_XeM_80_39 MC2_BRK_80_59 |22 PI-MC2-59 59 { Mc2_xeM_80_59
MC2_BRK_80_40 [0 PI_MC2-40 40 1 Mca_xem_80_40 Mc2_BRK_80_60 |20 PI_MC2-60 69 { mc2_xem_80_60
J13D J12D
BRK—FACING MC2 / B0 XEM—FACING MC2 / B0
MC2_BRK_80_61 |01 PI-MC2-61 61 { Mc2_xeM_80_61
MC2_BRK_80_62 |02 PI_MC2-62 62 { wc2_xem_s0_62
MC2_BRK_80_63 |03 PI_MC2-63 63 { mc2_xem_60_63
MC2_BRK_80_64 [0 PI-MC2-64 6% | Mc2_XEM_80_64
MC2_BRK_80_65 |02 PI_MC2-65 65 { mc2_xem_s0_65
MC2_BRK_80_66 |28 PI_MC2-66 66 { mc2_xem_s0_66
MC2_BRK_80_67 |27 PI_MC2-67 67 { mc2_xem_s0_67
MC2_BRK_80_68 |28 PI_MC2-68 68 { mc2_xem_60_68
MC2_BRK_80_69 |02 PI_MC2-69 69 { mc2_xem_60_69
MC2_BRK_80_70 |22 PI_MC2-70 70 1 Mc2_xeM_s0_70
MC2_BRK_80_71 7L PIMC2-71 71 1 Mc2_XEM_80_71
MC2_BRK_80_72 |12 PI_MC2-72 72 | Mc2_XEM_80_72
MC2_BRK_80_73 |12 PI_MC2-73 73 1 Mc2_XEM_80_73
MC2_BRK_80_74 [—L PIMC274 74 | Mo xeM_80_74
MC2_BRK_80_75 |22 PI_MC2-75 75 1 Mc2_XEM_80_75
MC2_BRK_80_76 |22 PI_MC2-76 76 1 Mc2_XeM_80_76
MC2_BRK_80_77 |27 PIMC2-77 77 1 Mc2_XeM_80_77
MC2_BRK_80_78 |8 PI_MC2-78 78 1 Mc2_XeM_80_78
MC2_BRK_80_79 |22 PI_MC2-79 79 1 Mc2_XEM_80_79
Mc2_BRK_80_80 |80 PI_MC2-80 89 { mc2_xem_s0_s0
NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
All contact identities must be checked against Opal Kelly BRK Altium and XEM mating drawing before fabrication. Sheet: /08 / MC2 21-80 PASS*THROUGH/
File: MC2_PassThrough.kicad_sch
Title: MC2 contacts 21-80
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
KiCad E.D.A. 10.0.6 Id: 8/10
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PORT 1 | INDEPENDENT 1.2 V / TARGET 1.8 V JTAG
Target—derived VIREF supplies the translator B rail; the host never drives VIREF. The host does not supply the target reference.
JP124

Default: all three source shunts 2—-3 PROBE; ARM jumper open. Move all three to 1-2 for X

EM master operation.

R121

33R / source damping

U101 P1_XEM_TMS_1V8_RAW >—|1 |—<2 P1_XEM_TMS_1V8

SN74AXCHTTTLPWR

XEM_LV2_DDR »——| DIR
2
XEM_1V2_DDR DIR2
7
XEM_1V2_DDR DIR3
8
SYS_GND DIR4
3
P1_XEM_TMS A1_TMS
4
P1_XEM_TDI A2_TDI
P1_XEM_TCK A3_TCK

5

6
P1_XEM_TDO A4_TDO

9

P1_BRIDGE_DE_N

o
i
=

VCCA_1V2 26 XEM_1V2_DDR

VCCB_TARGET_VTREF L5 P1_VTREF_1VB_TARGET

B1.ws |4 P XEM THS_1ve_RAW
R122

33R / source damping

P1,XEM,TDL1VB,RAW>#| IL(PLXE M_TDI_1V8

B2_TDI =5 P1_XEM_TDI_1V8_RAW
12
B3_TCK P1_XEM_TCK_1VB_RAW

sutoo [

GND 20 SYS_GND

J21

XILINX 14=PIN / 2.00 mm

GND

VIREF_TARGET P1_VTREF_1VB_TARGET

GND

™S P1_PROBE_TMS

R123

33R / source damping

-2 <Pixemick ive

R124 P1XEM_TCK_1VE_RAW »——]

10k / target TMS pull-up

PLTMs ——] |2 <PiviReF_1vB_TARGET

R125

10k / target TDI pull-up

1 2
P11 )——| |—=—P1_VTREF_1VB_TARGET R127

10k / A-side TMS idle high

XEM ARM / DEFAULT OPEN

P1_XEM_OE_N 1 SOURCE

(FLBRIDGE DEN)—2—| EN_ineuT
JP121

TMS SQURCE / DEFAULT 2-3

_7_P1,XE M_TMS_1V8 2 XEM
2
P1_TMS TARGET
&
_7_PI,PRUBE,TM5 PROBE

JP122

TDI SOURCE / DEFAULT 2-3

_I 1 _XEM_TDI_1V8 1 XEM
2
P1_TDI TARGET
&
_7_P1J’RDBE,TD\ PROBE

JP123

TCK SOURCE / DEFAULT 2-3

_7—P1,XEM,TCK,ivﬁ 1 XEM
2
P1_TCK TARGET
&
_7_P1J’RUBE,TCK PROBE

——(srson >
2 —CPAVIREF_1VB_TARGET >
——(srson >
PLXEM_THS »——] -2 <xev_1v2_oor
ono [ —(SvsenD >
6 R126 R130
7ok ——CP1_PROBE_TCK )
10k / target TCK pull—down 10k / default disabled
S GG
PLTCK >——] 2 —(svs_enp R128 P1_BRIDGE_OE_N »——| 2 —(xev_ivz_oor
100 —2—(F1T00>
10k / A-side TDI idle high
ono [ —(SvsenD >
P1XEM_TD ——] -2 <xev_1v2_oor
roi (A<F1_ProsE TN
ono (H(Svs e
C121
12
N X 100nF / 16V X7R
13 R129 R131
6N [—==—SYS.GND >
10k / A-side TCK idle low 100k / TDO idle low
e s
PLXEM_TCK >——] 2 —(svs_enp PLTD0 >——] 2 —(svs_enp
€122
100nF / 16V X7R NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending
Sheet: /09 / PORT 1 JTAG BRIDGE + PROBE/
Files Port 4. TAGKIcad. sch
DIR1/2/3 = HIGH: TMS/TDI/TCK to target. DIR4 = LOW: target TDO to XEM. /OE defaults HIGH. Title: Port 1: XEM JTAG brldge and recovery source selection
Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY
MC3.80 is +1.2V_DDR (250 mA shared user budget). Target pin 1 bias/inrush load, signal timing and gateware require review. KiCad E.D.A. 10.0.6 d: 9/10
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PORT 1 | PROTECTED 12 V TO CONTACT 19

A latch—off eFuse protects the single cable. Enable shunt is open by default: install only after the remote load is reviewed.

Approx. 0.51 A nominal is an adjustable study setting, not a qualified cable limit or a proven FPGA/ASIC power budget.

JP311

12 V ARM / DEFAULT OPEN

VDCIN_EXTERNAL_12V_CANDIDATE £ SOURCE

P1_EFUSE_EN_FEED 2 EN_INPUT

R311

750k 1% / UVLO top

PL_EFUSE_EN_FEED >——] 2 —(Pieruseen

R312

100k 1% / UVLO bottom

PA_EFUSE_EN >——] 2 —(svs_enp

R313

1M 1% / OVLO top

VDCIN_EXTERNAL_12V_CANDIDATE

VDCIN_EXTERNAL 12V_CANDIDATE y——] -2 <P1eruseovio

R314

90.9k 1% / QVLO bottom

PL_EFUSE_OVLO )——] 2 —(svs_enp

D300

SMBJ15CA / common—input candidate

VDCIN_EXTERNAL_12V_CANDIDATE

Five cable GND contacts carry return current. Shell bonds through OR: shell is not the only load return.
UVLO approx.10.2 V; OVLO approx.14.4 V. ITIMER/AUXOFF NC; FLT_N has no host-voltage pull-up.

Use a clean regulated 12 V source. Shared SMBJ15CA does not limit the XEM input to its 15 V operating maximum.

P1_EFUSE_EN 1

P1_EFUSE_ILM z

P1_EFUSE_DVDT Z

P1_EFUSE_OVLO 2

10

u3o1

TPS259470LRPWR / latch—off

EN_UVLO

ovLo

LM

DVDT

ITIMER

AUXOFF

out

FLT_N_OPEN_DRAIN

8

| P1_EFUSE_FLT_N

R315

6.49k 1% / -0.51 A nominal

P1_EFUSE_ILM >—|1

2 —(svs_enp

C314

4.7nF / 50V COG / ~28ms

_PI,EFUSE,DVDT 1

2 SYS_GND

R132

OR / shield bond review option

P1_SHIELD >—|1

2 —(svs_enp

C311

1uF / 50V X7R input

VDCIN_EXTERNAL_12V_CANDIDATE L I l—-

€312

100nF / 50V X7R input

VDCIN_EXTERNAL_12V_CANDIDATE I

C313

2.2uF / 50V X7R output

P1_LINK_12V 1 2 SYS_GND

D301

PMEG3050EPX / negative clamp

P1_LINK_12V £ 44 2 SYS_GND

TP301

FLT_N / open drain / no pull-up

P1_EFUSE_FLT_N

NOT FOR FABRICATION: load budget, SI, clocks, gateware and qualification pending

Sheet: /10 / SINGLE—-LINK PROTECTED 12 V BRANCH/
File: Port_1_Power.kicad_sch

Title: Port 1: protected external 12 V branch and shield bond

Size: A3 [ Date: 2026-09-29 Rev: R12 STUDY

KiCad E.D.A. 10.0.6 Id: 10/10
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