il | 2 | 3 | [ | 5 | 6 | 7 | 8 | 9 | 10 | 11 |
CONNECTORS — preserved foundation pin map
A
100—-contact XEM socket
J1 J19 . : MC2 MC3 POWER FLOW
XEM_1V8 VCCo_84 Bank 84 input  Bank 64 input VCCO_64 XEM_1V8
50—contact LDO socket 24 — contact unused Socket XEM_1ve}->| veca_sé Bank 84 input  Bank 64 input veca_64 | {Xem_1ve 80—contact XEM socket 80—contact XEM socket
5
1 . i 2 DGND DGND Ground  Ground DGND 2 1 2
LDO_3V3 3v3 LDO supply input LDO supply input 3V3 LDO_3V3 1 2 JTAG_TCK JTAG input GTH clock in REFCLKOP_226 |— DGND DGND Ground Ground DGND DGND
3 PP%y P PP’y P 4 — " DGND LA e Ground  Ground DGND i 4 [octo} 3 {DGND 12 V enters J4 and becomes VDCIN. —
——{NC Unused data to XEM i i L 9 JTAG_TDI JTAG input GTH clock in REFCLKON_226 — —— MGT_TXP3_226 TX from XEM RX to XEM MGT_RXP3_226 |—
5 6 02 ——] B84_L7P_HDGC GPIO Y15  GPID AF14 BB4_L1P 6 5 6
—{NC Unused data to XEM D2 i i 11 JTAG_TMS JTAG input Ground DGND DGND —— MGT_TXN3_226 TX from XEM RX to XEM MGT_RXN3_226 |—
Zlne Unused  data to XEM 03f8 £s 7] 18 13 S8AL7NHDGC GPID ANLS - GPID AFLS seiLLN JTAG_TDQ JTAG output  Battery input vearT |- DGND 71 oeno Ground  Ground oeno |2 DGND
9 10 D4 == B84_LBP_HDGC GPID AAL4  GPID AE13 B884_L2P 10 9 0 VDCIN powers the XEM through MC1.
—NC Unused  data to XEM D4 f——— 9] |10 15 DGND Ground  ADC input — XADC_VN |=— — MGT_TXP2_226 TX from XEM  RX to XEM MGT_RXP2_226 |=——
11 12 CLKH == B84_LBN_HDGC GPIO AB14  GPID AF13 884_L2N 12 11 12
—{ NC Unused clock to ASIC CLKH f————— i £ 17| EnED GPID W16 GPID ADS i ar B85_L1P GPIO K10 ADC input + XADC_VP |— —— MGT_TXN2_226 TX from XEM RX to XEM MGT_RXN2_226 |—
13 q 14 CHIP_RESET o i = 14 13 14
——{NC Unused chip reset CHIP_RESET f————— = 13 4 B85_LIN GPID K9 ADC reference VREFP GNDADC DGND DGND Ground Ground DGND DGND N
15 ’ 16 o e L9 gas_ton GPIO Y16 GPID AE15 884_L3N TELCADADG [oGNo] 15 e {oeNo] U10 / L14 make BUCK_3V3; JPL connects it to LDO_3V3.
—{NC Unused Unused NC F— £ i 21 B85_L2P GPIO J11 ADC ground GNDADC GNDADC —— MGT_TXP1_226 TX from XEM RX to XEM MGT_RXP1_226 |—
17 X 18 IMP_TEST <=1 884_L10P GPIO W14  GPID AD13 B84_L4P 18 17 18
—{NC Unused impedance test IMP_TEST f—————"" 17 |18 23 884_L10N GPID W15 GPID ADLG e BB5_L2N GPIO J10 Onboard 1.8 V VCCADC — —— MGT_TXN1_226 TX from XEM RX to XEM MGT_RXN1_226 |—
e Unused  front—end reset FE_RESET|ZS — FERESET 19| 120 25 - - B85_L3P GPIO J9  Ground oo [22 DGND DGND 19 peno Ground  Ground oo [22 DGND .
2 X 22 SPICLK == B84_L11P GPIO Y13  GPID AC13 BBU_L5P_HDGC |— 22 21 22 LDO_3V3 feeds LDO J1 pins 1 and 2.
—{NC Unused config clock SPICLK f————"-—""" é 2 27 B85_L3N GPIO H9 GPID E11 BB5_L7P_HDGC |— —— MGT_TXP0_226 TX from XEM RX to XEM MGT_RXP0_226 |—
23 X 24 SPLLATCH ~<-1884_L11N GPID AA13  GPID AC14 BB4_LEN_HDGC |— 24 23 24 B
—{NC Unused config latch SPILATCH f————""— 23| |24 29 884_L12P GPID W12 GPID AB1S CEPNGD (e B85_L4P GPIO H11 GPIO E10 BB5_L7N_HDGC |— —— MGT_TXN0_226 TX from XEM RX to XEM MGT_RXN0_226 |—
é NC Unused left config data SPI_DINL H’SFLD\NL 31 - T —— BB5_L4N GPIO G11 GPID D11 BB5_LBP_HDGC & DGND 25 DGND Ground Ground DGND 26 DGND
STIM_START 27 ; ) 8 28 SPLDINR = Be4_L12N GPIO W13 GPID AB16 B84_LEN_HDGC |2 28 27 8 XEM 1.8 V directly feeds all four FPGA banks; ASIC supplies stay on the LDO board.
=" STIM_START stim start right config data SPI_DINRf—————"" 33 —— B85_L5P_HDGC GPIO G10 GPID D10 BB5_LBN_HDGC |— —— MGT_TXP3_225 TX from XEM RX to XEM MGT_RXP3_225 —
STIM_CLK 29 X 30 DGND Ground  Ground DGND 30 29 30
S STIM_CLK stim clock Unused NC F— 35 B64_L24P GPIO Y18 GPID AD16 B64_L16P —— B85_L5N_HDGC GPID G9 GPID D9 BB5_L9P [— —— MGT_TXN3_225 TX from XEM RX to XEM MGT_RXN3_225 F—
Al 31 STIM_EN stim enable Unused NC 2 37 - - —— B85_L6P_HDGC GPIO F10 GPID C9 B85_LIN 2 DGND 31 DGND Ground Ground DGND 32 DGND
ST 33 X . 34 SYNC =5 B64_L24N GPID AA18  GPID AE16 B64_L18N — 34 33 34
STIM_CHB charge balance recording alignment SYNC f————— 39 B85_L6N_HDGC GPIO F9 GPID B9 BB5_L10P — —— MGT_TXP2_225 TX from XEM RX to XEM MGT_RXP2_225 F—
36 CLK32MHZ —— B64_L23P GPIO Y17 GPID AE17 B6L_L17P |— 36 35 36
Unused clock from ASIC CLK32MHZ f———— 41 B64_L23N GPID AAL7 GPID AFL7 B64_L17N DGND Ground GPID A9 B85_L10ON — —— MGT_TXN2_225 TX from XEM RX to XEM MGT_RXN2_225 F—
Unused  data to XEM (] S ] o b0 Aoty CPID ACts betL1op veco_ss Bank 85 input  GPID B10 BB5_L11P [20- DGND 37 peno Ground  Ground oenp |28 DGND
Unused  data to XEM [ L N ws| - vceo_8s Bank 85 input  GPID A10 Bes_L11N [1O 39 ver_rxp1_225 X from XEM  RX to XEM MGT_R¥P1_225 [*0. 3 TEST / EXTERNAL 3.3 V INPUT
42 07 —— B64_L22N GPIO AC17 GPID AD18 B64_L16N [— 42 41 42
Unused data to XEM D7 p———— 47 VCCO_86 Bank 86 input GPID C11 BB5_L12P |— —— MGT_TXN1_225 TX from XEM RX to XEM MGT_RXN1_225 |—
—] B64_L21P GPID AA20 GPID AF18 B64_L15P [— L4 43 L [
Unused data to XEM D8 49 VCCO_86 Bank 86 input GPID B11 B85_L12N |— DGND DGND Ground Ground DGND DGND
— B64_L21N GPIO AB20 GPID AF19 B64_L15N [— 46 45 6
Unused data—start marker READ 51 DGND Ground Ground DGND —— MGT_TXP0_225 TX from XEM RX to XEM MGT_RXP0_225 |—
—— B64_L20P GPID AA19 GPID AC19 B64_L14P_GC |— (] 47 48
isolated, keep open isolated, keep open vece 53 DGND Ground GPID B14 BB6_L12P — —— MGT_TXNO_225 TX from XEM RX to XEM MGT_RXN0_225 |—
. . —]B64_L20N GPIO AB19  GPID AD19 BEU_LLIUN_GC — 50 49 50 JPL P19
digital ground digital ground DGND 55 — B86_L6P_HDGC GPIO F14 GPID A14 B86_L12N — DGND DGND Ground Ground DGND DGND
—]864_L19P GPIO Y20  GPID AD20 B64_L13P_GC — 52 51 52 3V3 TEST / EXT+
57 864_L19N GPIO Y21 GPIO AE20 B64_LLIN_GC —— B86_LEN_HDGC GPIO F13 GPID A13 BB6_L11P — —— REFCLKOP_224 GTH clock in GTH clock in REFCLKOP_225 F— BUCK3V3 OAO 1003V3
aauirsu N12 GPIO AC16 GPID AE18 BﬁleZU ;12 —— B86_L5P_HDGC GPIO G12 GPID A12 B86_L11IN & E REFCLKON_224 GTH clock in GTH clock in REFCLKON_225 & = =
T T —— B86_L5N_HDGC GPIO F12 GPID C12 BB6_L10P ﬂ DGND 55 DGND Ground Ground DGND 56 DGND
DGND Ground  Ground DGND |=~———[DGND] 58 57 58 REMOVE FOR EXT 3V3
64 STIM_CHB —— BB6_L4P GPIO J15 GPID B12 B86_L1ON — —— MGT_TXP3_224 TX from XEM RX to XEM MGT_RXP3_224 —
—=1 B64_L12P_GC GPIO AB21  GPID AB24 B64_L6P P2 59 60 59 60
READ 65 66 STIM_EN == B86_L4N GPIO J14  GPID C14 886_L9P [=— —=={ MGT_TXN3_224 TX from XEM  RX to XEM MGT_RXN3_224 [~—
ShoE GPIO AC21 GPID AC24 S - 541 pge_L3p GPIO H14  GPID C13 B86_LoN |02 DGND 641 peno Ground  Ground oano |82 DGND
R L _Lon |52 round  Groun 12 (5cnp)
CLK32MHZ 67 ggy, 144p_cc GPIO AD21  GPID AD24 Bouspf08 D6 63 64 63 64 ¢
08 69 B64_L11N_GC GPIO AE21 GPID AD25 B64_LSN 70 D5 —— B86_L3N GPIO G14 GPID D14 BB6_LBP_HDGC |— —— MGT_TXP2_224 TX from XEM RX to XEM MGT_RXP2_224 |—
4 FPGA BANK POWER — BRK8305 AQ03 b7 21 72 SPLDINR 550 686120 GPIO J13  GPID D13 886_LaN_HDGC [58 55 Mer_manz_226 TX from XEM  RX to XEM MGT_RxN2_224 |85 TP20
= "~lB64_L10P GPID AA22  GPID AC26 B64_LUP T 67 68 67 68 o
STIM_CLK 73 74 SPICLK — B86_L2N GPIO H13  GPID E13 BB6_L7P_HDGC [— DGND DGND Ground  Ground DGND DGND GND / EXT-
2 =1B64_L1ON GPIO AB22  GPID AD26 B64_LUN f————————— > 69 70 69 70
STIM_START 75 76 IMP_TEST —= B86_L1P GPIO J12  GPID E12 886_L7N_HDGC |— —={ MGT_TXP1_224 TX from XEM  RX to XEM MGT_RXP1_224 |—
2 A 21B64_LIP GPIO AC22  GPID AF24 B64_L3p f—— " 71 72 71 72
XEM exports 1.8 V at MC2 pins 75 / 77 / 79. No additional regulator. SYNC 77 —a . 6 (55 — 78 CLKH —— B86_LIN GPIO H12 Ground DGND DGND —— MGT_TXN1_224 TX from XEM RX to XEM MGT_RXN1_224 |—
SPLONL 79 oy op 10 K023 CPID AB2S set Lop |80 ok [BaNo——23 oono Ground  Ground ooNp [ 24 DGND [BaNo——23 oono Ground  Ground ooo |24 [oenp] 8 XEM MOUNTING / ISOLATED COPPER RINGS BEND
spLiatcH 81| .., " |82 03 XEM_LVB} 2] 1ve_ouT Power output  Ground ooNo 28 DGND 5] Mer_txPo_224 TX from XEM  RX to XEM MGT_RxP0_224 {78
XEM_1V8 XEM_1V8 2 A —1B64_L8N GPIO AE23  GPID AB26 B64_L2N | 77 78 77 78
FE_RESET | g ash_L1p |BY D2 XEM_1V8 1ve_ouT Power output  Temp diode + DXP |— —{ MGT_TXNO_224 TX from XEM  RX to XEM MGT_RXNO_224 f—
o— L L P — 79 80 79 80
XEM_1V8 1ve_out Power output Temp diode - DXN |— DGND DGND Ground Ground DGND DGND
SET. 85 B64_L7N GPID AF22 GPID AE26 B64_LIN “’Di _ P g - -
8—7 RESERVED1 VRP / reserved GPID AF20 B64_T1U_N12 ﬂ
XEM_1V8 B—g VREF_64 Bank reference Power good out XEMB305_PG g—u
91 92 MH1 MH2 MH3 MH4
VDCIN VDCIN IN 5-15 V Ground DGND DGND
VDCIN EX) VDCIN IN 5-15 V Ground DGND 94 DGND
VDCIN 95 VDCIN IN 5-15 V Ground DGND 96 DGND
XEM_1V8 VDCIN 97 VDCIN IN 5-15 V Ground DGND 98 DGND ~{ ~{ ~{ ~
VDCIN 99 VDCIN IN 5-15 V Ground DGND Loo DGND
M3 isolated M3 isolated M3 isolated M3 isolated
5 INTERNAL FPGA MONITOR REFERENCE
XEM_1V8 D
XEM_1V8
c34 Four plated holes: 3.2 mm bore / 6.4 mm ring. Electrically isolated.
GNDADC GNDADC
0.4 uF / 10V
XEM nominal connector stack: 5.0 mm; choose matching standoffs.
DGND Bank64 carries our ASIC signals. FPGA 1/0 setting: LVCMOS18.
VREFP directly connects to module GNDADC for internal reference; GNDADC stays separate from DGND.
2 3.3 V SUPPLY FOR THE EXISTING LDO BOARD 1
1 MAIN INPUT — BRKB8305 A03 12 V —> BRK converter —> JP1 —> LDO J1 pins 1 / 2 N
3
External regulated 12 V — selected for BRK converter. Center positive. >
4 5
[t -
B«
L D'e . . . V] 8 3
2
E
VDCIN L 2 L 2
PJ-102AH + cs c6 D4 c38
220 uF / 25V 0.1 uF / 25V
04 uF/ 25V 10
c47 c48 TPS54429€
22 uF / 35V 0.1 uF / 25V
< : : : DGND 7 7 L1k
SMBJ15CA-13-F
B lum swa [—2 »— ~n . 5 . o
Bulk reservoir Jack bypass Input TVS MC1 local bypass 14 N2 sw2 |12
15 11 3.3 uH
VIN3 SwW3 ||
MC1 VDCIN: 91 / 93 / 95 / 97 / 99. Native 12 V distribution plane and branch. DGND DGND vesT |22 vesT
S len
R75 C49 cs50
vo [ 16
T — 22 uF /10 V 22 uF /10 V
10.0 k / 1% s
: v |2
2_{ \ReGs - F
z 5
8 % oee[—>X DGND
=3 z =z N
z & & o
. . g 2 2 &
Howard relays Gerald: supply 3.3 V; the LDO board handles stimulation power.
56 JL cs5 o N e o R77 C54
1uF /10V 33nF /50 V 732k /1% 10 pF / 50 V
Carrier boundary: existing LDO_3V3 feed. No extra stimulation converters selected.
Older saved LDO source has separate J15 / J8 inputs; verify the matching revision.
P P y 9 DGND DGND
R78
Owner—reported boundary recorded; the older source is not proof of 3.3 V—only operation.
221 k / 1%
DGND
DGND
G
C47 / C48: input bypass. L1k + C49 / C50: output filter. R77 / R78 + C54: feedback.
C53: bootstrap.  C55: soft start. C56: bias bypass. R75: always—on enable; XEM_PG link omitted.
LDO assembly revision / ground return and hardware operation remain review items.
7 USB-C JTAG — FT232H / BRK8305-DERIVED / 1.8 V TARGET
cs00 cs09 cste F8500 R509
us00 I 1000F 1000F 6008 0100NHz p
uso1 SNT4LAXC1T45DBVR
FT2324Q 1 2 1 2 1 2 1 2 1 2
oo || (ol oo || (ol el | I [T 1
usos
. 93LC568-E/MS Vecat B4
oscLt o A R cs01 c510 c519 FB501 R510
A ACBUS2./_GPIOH2_26 [ 25 N2 DRS W 100F 1000F 600R ©100NHz 10k H
[UsBsTAG 05CO}——* 05¢0.2 27, 1 3 3
ACBUS3./GPIOH3 27 |22 [seimAc Eecs— 2 cst vsss - [5awp] A3 Vech 6 [Xenive)
(CSEAAGFT}— Ve 3 P 2 . o2 || (e mowo—2- || (wEmeres) oo || (e ol TR
o ACBUSH_/_GPIOHA_28 | 225 K2 Nes 2
1500 AGND_4 B R B cs02 cst cs20 F8502
USBU110-GF-A 5 ACBUSS_//_GPIOHS 29 [ 22 o3 Ne7 I 1000F T 1000F 600R ©100NHz
[USBITAG REF}———| ReF 5
s ACBUS6./_GPIOHE 30 |23 oo vees 1 2 1 2 L 2 L 2
n (ST TE o0 o4 u uso2 o2 || (e oo ||~ (wemeyten] mwo—- || (oo 1
anDAL a1z B ACBUS7../GPIoH7_31 | 325¢ SNTAAXCATS0BVR
= anD_a12 USBITAG_USB 0P, o7 =
nDA2 M . Acause_s2 [ 3¢ cs03 cst2 csa1t R500
- vBus 84 F503 VeLL® N . B 1000F 100nF 100F 5.k
VRUS Ak 220R 0100NHz Aceus9_33 33 [USBITAG Vo Vecat B4 - [mAc Tl
= ccass A0 == - z a 5 a 5 a 5 a 5
ccus . e 10 RSt |2 [VSBIihG 1257 REsir] (B} o2 oRs [ {Tsame 3] [| [| [| mwo— ]
0P2.86 [oeno] [BSND}——— eno10 cs20
DPLAG - - GND_35 A3 Vecb 6 |2 cs04 €513 €523 R501 100nF
- on2.87 N1t - 1000F I 109 54k
ONLAT s 12 on0_36 2
. seuz 68 |98 SETREVS veaio_12 - . . . . . . A 5 =
X sou s w . veeas? (7 {GSaITAG V] 100 [| [| [| [P0
. vBus_89 ADBUSO_/_TCK /_SK 13 - 12NHz / 18pF
VBUSA s w VCORE 38
oot st 1= {USBITAG SHELD] es22 (DB FOLID}— 7 J80st/-ToL/-on 2o vecosp [ 22 SNTACATUSOBVR o Toonr o o
X ——{useime3w) 7ol " p
1000F USBITAG_FTDLTDO}—— | ADBUS2_/_TD0_/_DI.15 . — oscLt 0sc2.3
15 40 (———{USBITAG VREGIN] 2 4 1 2 1 2 s 2 s 2
USBJTAG_FIDLTNS ADBUSS./_THS /€546 [Bom}—2 case2 st [ [Feno] [ — 2 [GsrmeveRv] [T ——— R S| [oeno}—— 2 [UsesiAc.05c0] =D [USBITAG_REF]
[ 17 AGND_4 Veeat ak I I I L]
7] avpuse_/_cpioLot7 cs0 csts cs25 R503
. TEST_42 N2 DRS 1000F 1000F 1000F 10k
D ADBUSS_/_GPIOL1_18
19 EEDATAL43 A3 vect.6 |- 1 2 1 2 N 2 N 2
0500 X2 sosuse /. spioL2 19 w“ [ [ [
DSVOFS4UL0LP—7 . EECLK 4o
>é< ADBUS7_/_GPIOL3_20 4S 3
- £Ecs 45 3 cs07 cst6 cs26 R507
A > acousa_/_GpioHo 21 “ ¥ 1000F 1000F 1000F 100k
vecio_46 (———{USBITAG 3v3] 3
2 an_22 o = usos 1 2 1 2 s 2 s 2
n o SNAKCETUSDBIR [| [| [| 1
[Bema}—2 eno_zs
- onD_se E cs08 cs17 cs27 R508
A USBITAG VS vecio 26 - . A 100nF 1000F 1000F 100k
e [——{owp] [USBITAG3VS}———| Vecat 84— Tws]
5 > Achust/_GPioH1 25 2 * s 1 2 1 2 1 2 1 2
(em0—2 w2 os (> —[USBITAG 3] Geo—- || 2 (wemesn) Gewl—- || ——{usesiac veore) Geo— || 2 (wemesn) =D
[USBrAeFioLTHS— A3 Vech 6 (-
USB VBUS powers bridge only. FTDI 3.3 V is separate fram LDO 3.3 V. Blank EEPROM requires AMD program_ftdi provisioning; validate discovery / IDCODE / ILA.
USB shield: BRK fitted C522 + FB503; source DNP shunts remain omitted. -
J
53 x 83 mm carrier; isolated XEM mounts; onboard USB—C JTAG review
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