1 | 2 | 3 | 4 | 5 |
+3V3 . +3V3
FX2 decoupling Imax(USB) @ 3V3 = 80 mA
u2 Imax @ 3V3 = 209 mA FPGA Power
c1 3 5 6 c7 c8 w| o CY7C6B013A-56LTX {Fx2} ' (X2} (NAFE}oLNAFEL 23—5\)5& Vs
1uF 1uF 1uF 1uF 1uF 1uF § § PBO,/FDOJLE FRGARESET |, o mecrs 228 1y 5pA xm
= PB1/FDL FPGADONE [ \-on- CY_RESET | =vsrers v
+3V3 c10 PB2/FD2 A W FPGA_DONE ~I=REE L CY_RESET Voo OF——q
500-puW drive level n XTALOUT &4 PB3/FD3 TO PG
> —H rive leve TR AT REcET
> 12-pF capacitor values assume XTALOUT PB4/FD4 M)FPGA,RESET
€2 Ch > a trace capacitance of 3 pF per side PB5/FD5
1uF 1uF > on a four—layer FR4 PCA 2 :] Y1 PB6/FD6
A 100uW crystal worked on revC and the 24M PB7/FD7 File: fpga.kicad_sch File: power.kicad_sch
CBM9002A doesn't specify a drive—level ) PDO/FDBM
at all, assume common crystals work unti XTALIN ENVC
proven otherwise. S{xtaLN pD1/FD[RE  ENVC gy R13 AoC
onp GND PD2/FD10[7 LEDCY BOOTO o
ci1 pD3/FD11 28 MCU_RST DRDY DRDY  {ADC}d~,
12pF pD4/FD12[*3 LEDACT CIPO_ —  hciro
pD5,/FD13[20 LED_ERR COPI —+——pcopl
N PD6/FD14fPL — ENVE 12 SCLK T bscLK
+3V3 MRESET pD7/Fpi5w Address | Device Note NAFET ——pcs
T—ﬁWAKEUP 1010000| FX2 Reserved SYNC —— Bewe
con/seoft-12 e s B N e =t 11
RDY1/SLWR = DADC_RST
/ 1001000 TMP112 0
use IFeLK A3 _CLKIF 0100010 FUSB302 FPGA_INITn FPGA INITH
POus qpg USB_P UsBP _ Blp, cLkouT [24 CLKREF 10010004 DAC43204 BOOTO b B0OTO
USB N USB_N 9p_ +3V3 1001100 INA A MCU_RST L MCU_RST
- CTLO/FLAGA[29 FLAGA 1001101 INA B SCL Bocl
scLg-20A CTL1/FLAGB 3O FLAGB 10011104 INA C 3DA 1y opa
spaal_SCEL +3V3 CTL2/FLAGC31 FLAGC RO 1004411 | INA D
INTOLx ﬂ 0100000| PCA Bank A&C File: adc.kicad_sch
PAO,/TNTOS ALERT 0100001 | PCA Bank B&D
pAi/—mnw 1010110 STM32 BSL | AN2606 10 Banks
File: USB.kicad_sch SDA PA2/SLOER2 OE SCL gl {ADC}H
scL pA3,/wu2 38 FPGADONE SDA [y opa
PA4/FI0ADDRO [PZAD Vara —Pm]
PAS/FIOADDRL [P AL ENVA S envA Vers G— ]
pAG/PKTEND PO PKTEND ENVB Benve Ve d—
2 g PA7/FLAGD,/SLCS [0 FLAGD ENVC BENVE  Vary ——
TODO: re—do calculations based on luminosity E o o D ENVD B PR
RL g § 5 a > < R10 R11 ALERTHH ALERT
22k . I o N § rrmrsiememtes o o on e 10k 10k File: io_buffer.kicad_sch
+3V3 «—LF+—Ff%—— DL GRN Dby e aaengets [ SPeciied 10
R2 (neither Cypress nar Corebai)
2o GND GND
LEDCY  — & D2 WHT GND
R3
2k2 ,
Mm_ﬁi. D3 BLU
R4
teoact 2 &
;E——{ﬁ—. D4 ORA +3V3 H1 H2 H3 Hy
13k , +3V3 u3
%LED*ERR F+b D5 RED Imax 3V3 = 3 mA ki TMP112xxDRL
<7 +3V3 +3V3 i SDA_6lgpa 2 aLerT|3 GND
GND C12 SCL 1eer _<\7
+3V3 FX2_MEM 100nF
R6 UL | BL24C256A—SFRC 415000 GND
i DNP 1 S} 5 SDA a
A0 O spaAR=22A g =
c9 2| T col|EscL GND S
100nF Sl 20 wplx GND N Glasgow Debug Taol
;’ In_/ Fully Automated
GND <L GND Sheet: /
File: glasgow_revD0.kicad_sch
GND Addr: 1001000 TP
automated.ce Addr: 1010001 Title: FX2 & Power Input
Release reset while shorting these pads if it ever stops enumerating Size: A4 [ Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 1/11
1 [ 2 [ 3 [ 4 I 5 I




100mQ, 2A max Table 8-1: OVCSEL

J1 L open = clamp to 5.72V ys5 iy
+
use-C 300R/2A VCONN is unused in device TPS259472ARPW
mode, technically.
VBUSH Al xVBUS _ VUsB R y . R2_ 5y ouT
D10 c13_L CL6 o, +3V3 C17 CiB_L 10 ] e c21 + €22 RSLOJ221MCN1GB
20V 470nF 10uF 1uF 470nF bgnF Lien PGTH [ <30k 1uf 220uF
\ : x%ovcsu Pcfo—opc
|———DVDT ITIMER
GND GND oo & LR < oo GND Hium 2 €20 R2s
[C] 120k GND
zzo R23 1.3nF
33°% 7 2.87k @
2 VBUS Q9 SDAF—CSDA ) Power good threshold = 4.5V
Py CC1 Py 10 ccl SCLG—GSCL T ’ Inverting buck-boost in Power sheet
. cc2 t I Fl Py INTN B TNT luw = 2A <~ [TIMER = ims needs that much to start up initially.
(=] =] - an
Q S b8 b? cLs s 5 Ci, is big cap + soineDd'\str'\buted capacitanc i o ‘t:i :
= in _ ool wm
& 2 v v 330pF 330pF b T Lo = 0.7V/ms * 360pF = 252mA
- 3 FUSB302B01MPX Coer = 3300/0.7 = 4700pF
% <C
- GND GND GND
FUSB302 datasheet Table 43: Address: 0100010
GND Creev min 200pF, max 600pF

Glasgow Debug Tool
In / Fully Automated

Sheet: /USB/
File: USB.kicad_sch

Title: USB input protection

Size: A4 [ Date: 2026-05-26 Rev: DO

KiCad E.D.A. 10.0.3 Id: 2/11
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+3V3
c27
. f. = 254.65 kHz Note: Take TVS capacitance into account for the filter
about 2 ms debounce time  4.7uF 32kB flash should be enough. fis = 509.3 kHz ~ SD20C C; typ. = 31pF

+3V3 I
R30
GND J—| s 2.49k

Alraw_P

.| STM326031G6Ux _
R26 = D14 +3V3 D15
Wk S pnk  R28 20V
MCU_RS 51pr2 PAO | FPGA_INITA 13k GND
c23 PAL 7 | c47 R35 END
100nF M PC6 PA2 %"RDY 2200F 249 _ AlrawN
spares| zgig zﬁ spares D16
oND pasfl_ SCLK +3V3 —15VVDDA |—<L eND 20V
14 pBo pae L2 CIPO +15V +3V3 Rt €52 GND
15 13 coPI 2.49k 220pF
—3 PB1 PA7 R—E GND 4 N o 9 . A2raw_P
FLASH_HOLD[-=3 PB3 PASE2—~2 <o
24 ppy PAO/PALL[LE  SYNC BOOTO 8 4% 8 8. |, ALP D17
spares 28 e PALO,PAL2 [L2 ADC_RST a2y RST 2z z ZAWLP N GND 20v
26 20 swpio INTB AN AL c48 R36
s hes AL SweLK 10k SYNC AP A2_P 220pF 2.49k GND
svo% P87 PA14§< L 12 e AZN P - A2raw_N
P88 " PALS A 3P L Ag_: D15
¢ 3 5pi AIBN L Aq—P 20V
E Y2 sD0 Alsp {10 Aq— R32 o
D C:ﬂ"‘:ce‘xtte":;':ﬁ‘; 18.432MHz DRDY AlsN 131 ALN 2.49k 220pF .
N w_|
to GND to'imprqve oND —1 SPLADDR AICOM D19
signal integrity 1 3 63,
C36> o8 X0 GPI0O . 20V
~ EXTCLK/XI GPI01 0% c49 R37
10pF cpi02/8L 220pF 2.49k GND
+3V3 REFL 12 P : A3raw_N {ADC)
e 12 rerL GPIO3 . 2
b T . ) = REFH GPIO4 4 D20
DNP TVS and connector in p’°d"d'°_" T GND  CLO l cu1 %:E—ﬁf ;3’ REF_BYP GPIOS 2 20V
MCU_RSTA10| RESET S 10nF 10nF m REF_NR GPI06 R33 END
B 22 REF_INT GPIO7 2.49k 220pF o
SWCLK 4 LAPPADC 28 cppp_apc GPI08 D Abraw|
SWCLK/TCK CAPN_ADC 29|
SwDio 2 2 LAPNADC 29} cppN_aDC GPI09 D21
SWDIO,/TMS o GND REFPADC_ 30/ pepp apc 20v
D11 D12 013 x&hswo o0 % > For robustness, a crystal with 31 REFN_ADC 50 GND g
3.3V 3.3V 3.3V >&=NC/TDI o > higher drive level >100 uW is recommended. 32AREF EXT o o 2200F 2,40k GND
-] DL=100pW for selected part 1 LDO_DIG 2 = P . T Abraw N
2= |
oo =8 D22
oa o @
GND ] o " u7 I GND 20V
™ cus NAFE71388 2Ri;k 2ggir o
~ 100nF 4.7uF oD D REMOTE_COM _1 ) |5
GND coM
GND GND

do we need bulk? the converters already have a lot

+15V —15v Remove if space constrained. Don't necessarily

/I\ need a common input.
_L C25 _L c28 ><C3O C33 ><C34

T 1uF/25V T 1uF/25V 10ufF/25V 1uF/25V 10ufF/25V
>

<~ <~
GND GND
VDDA +3V3
REF_BYP REF_NR REF_INT CAPP_ADC REFP_ADC
4 C35 Cc37 C39 C42 C46 Glasgow DEbug Tool
Cc2 C26 C29 c31 C32
4.7uF 4.7uF 4.7uF 4.7uF 4.7uF 100pF 470nF 470nF 1nF/COG CAPN_ADC 1uF lsnhegtorj}:[y)cjutomated
I File: adc.kicad_sch
oD oD oD oD Title: NAFE ADC and protections
Size: Al | Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 3/11
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1 | 2 | 3 | 4 | ] I

Synchronization_input/output accommodates multiple 1/0 standards: Vil=0.8V, Vih=2.0V.

*

a

+3V. +3V3 +3V3 Nominally, SYNC is open—drain and 3.3V, with weak internal pull—up.
X * Nevertheless, SYNC can be connected to 5V circuits directly.
VCCIO8 is the 10 level * SYNC may also be driven as push—pull to increase bandwidth.
ol for JTAG, SPI, etc. Care must be taken to avoid contention. Nevertheless, two Glasgows
= N has contending on SYNC will not exceed absolute maximum ratings.
) - A 47 ohm series resistor is recommended for other drivers.
o o ~
o o o added for easier
4 /_o(rxz) ) ——— {NAFE} ) LS_3V3 R&D rework options
16 D7 = - o 71
_ R48
T praalA2_DRDY | (P2} peLKTL 4 | B CLKIF 100nE
Do B3 CIPO D8 Al Cc70 4.7
D5 R7 D5 PT4B == PT33B|——— 100nF
04 'P7 D4 PTBA A3 COPI PCLKTL_0 C8 CLKREF n . o
N7 D3 pep[At_GND w4 PT35p[ B8 GNOD 0 {NAFE} FPGA has internal pull-ups
UsH D3 W PTOA E4  FLAGD s PT38A B9 GND RLE 6 8 u10 SYNC
_25F— (M7 D2 = o
LFE5U—25F —8BG256x Bi T PToB | D4 SYTNC P38 L9 NAFED 47p  GND ¢ 9 T4AXPLT45 GND in Q58
T8 DO praqa it INTB____ 7] 4 PT4oA}D9 AO 3 3la {%F B SYNC
[ B4 ALERT el E9 RD
<|.R8 PT11B pryoBf-£2 RD S
_ P8 PT13A E5 BOOTO - PT42A A9 FLAGC 5 DIR 5
N8 [ CSSPIN RD pr13| 05 MCURST PT42p | ALOGND R47
BUSY —— C5 GND B10 FLAGA N
pa15a| M8 SYNSYN pT15A[ES BND % pT4sABLO 22
vRieenMe RG0 pr158| B85 OF PT44BCL0 GND GND
OR PT18A :2 use internal pu PT47A%
PT18B PT47B = GND
4 £6 usc B11 GND +3V3
GND PR LFESU—-25F-8BG256x ARER us!
PT208 |26 PT4op|CLL GND LFE5U-25F -B8B6256x
PT22Af-CO GND PT51A% . ~o{FX2}
PT22B B6 PT51B E11 PKTEND TDO M10 0 CCLK N9  FLAGB R54
PT26AlEZ @ PT53A[ALL OND TCKJTCK 10k & NAFE}
PT248 |27 5 pr53pfALZ SCL MTD\ PROGRAM [R9—FPGARESET
Pr27A-7 a PT56AB12 COND TMS Ti1lyms INT 2 %
PT278|-BZ PT5EB|CLZ GND DONEP2 o FPGA_DONE  RS5
PT20A A7 L/ PT5gA[ D12 COND 33k
Flash CS i trolled by th PT298 S ALl Eié GS'\Y‘?ICBALL died gig
as is controlle y the PT60A — CFG
FPGA. Flash is held in reset by isg U8B PT60B C13 CFG7; R10 ]
default, MCU can override the weak ;3y3 u D13 U1 = CFG2
pull—down. LFESU—25F-B8BG256x PTE2AfRLS UL
TP3 Il pT62B | EL3 U2 Weak puH—_Lép/_dtuwvmsihweMccau
override it wi e .
CSSPINg| GND PTE5A :S« 32
(FX2} o ES\S&;N éE § RAM + LVDS F;Zf;i 814 U5
= o 5| DETECT PT67B AL NAFERT
[ [385 Jomron 12010 e +3V3
|x souare [\v'whumm\m'mwuwuumn wen| ==——£1D0/10, +3V3
33 WP /10, W25Q32)VZP
7 HOLD/RESET /105 R49 R53 |
Za 4.7k 4.7k £
O w 10 o
o FPGA_RESET! FRESET 5
Te ;:SWCLK/TCK 5
GND File: ram_lvds.kicad_sch PSWDIO/TMS
+1V1 +2V5 GND - - 00 6 JTAG
TODO: re—do calculations based on luminosity 3D§3 i 533?/ i 53;/ 33\&/0/;:)0 g
R4y D2 ' i ] et 3
o - BLU 033 =X-]
| | 2k2 S&
| i +1V1 u1 g 3.3v il
o] E 025 GND "
&2 5 VCC decoupling Ru2 PNK remove JTAG for rev D1
B4 13k
u2 K GND
UBA c68 P GND
LFE5U—-25F-8BG256x 1uf 1uf 1uf 1uf 1uf 1uf D26
D W W W W Ris 22
2k2
g GND U3 — E’S )
ow +2V5 +3V3 +3V3 +3V3 " D27
< VCC_AUX ivcc,\os /I\ vee_IoL /I\ VCC_I00 by 136 P[“K Glasgow Debug Taool
3 P n Fully Automated
C56 c57 c60 _L C63 _L C65 _L ce7 _L C69 1 / y
D28 Sheet: /FPGA/
1uF 1uF 1uF 1uF 1uF 1uF 1uF R45 . -
GND oky  BLU File: fpga.kicad_sch
us K o
=T Title: FPGA - IF, Flash and Sync
GND "
GND GND GND (?N70 Size: A4 [ Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 4/11
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1 | 2 [ 3 [ 4 [ 5
%] %) +
* * Note: 3.6V Zener has 3.4V Vz min. USB is reverse—current protected, addons needing mare than ~2.5W
RAM VIO should provide their own power, back-powering the board is allowed.
% e vec_106 Current draw limited to 0.3A/pin for a total of 1.5A for 5V.
C72 C73 C74 C75 C76 c77 ~ D36 Cc78 C79
1uf 1uf 1uf 1uf 1uf 1uf 3.6V 1uf 1uf +5V J6 +3V3
LVDS
+1v8 1 ——31 | +1v8
To Test: Adjusted to properly use DQ pins 2 32 +1v1
GND and separate banks but not all data lines GND VO GND 3 33 /]\
| are high—speed. Should work but could be A 34
! slower than 250MHz. N _5: 1 35 GND
5 7 DETECT ND 715.N
=] +1v8 o 6 36 7151
Q o Z14.N_7 37 Z15_P
9 Uit g 714 P_8 38 GND
PR2AT 15 bao g Teon oA e, | st aof Juo 21sr
PR26B g PL26B = = =
PRoEC | M6 DAY CSHO MSep DQO% PLoec| ML Z11P 712.P 11 41 GND
pR26D |MLS DQ2 DQL & M2 Z11 N GND 12 42 711N
L CKO B¢ pQ2[ch 0Q2 PL26D [(—=——"—=1N
pR2gA K13 DAl 0L DA3 pLooAj K4 Z12_P Z10_N 13 43 711 P
pR2oB |K12 DQ7 paso  c3 DQBW pLoop) K5 Z12.N Z10_P 14 44 GND
pRogC jL13_ DA5 —————==DQS/DMO DQ‘OEST pLogc | L4 Z15.P GND 15 45 Z9_N
pRogp|L12 DA6 a5 e pLoop | L5_Z15.N. 78N 16 46 79_P
PR32A N16 DQSO DQGE].T PL32A N1 Z10_P Z8 P 17 47 GND
pR328 P15 & DQ7 F—"—— pL3oB) P2 _Z10N GND 18 48 Z7_N The LVDS connector J5 just
has minimal ESD protection.
pR32C|LL4 = PL32C| L3 Z13.P Z6_N 19 49 Z7_P : n
BEERD M1 N0 th.naus can blei M3 Z13N 76_P 20 50 GND Use appropriate ESD handling
4( ied to GND if PL32D fF——=— procedures. Plug and unplug
PR35A P16 CKO it makes the GND pL35AP1’M GND 21 51 Z5.N only in completely unpowered
PR358 R16 CS#0 layout better pL358 | RL__Z6-N Z4_N 22 52 7Z5_P state.
USE ML3 UsF M4 Z9_P Z4_P 23 53 GND
LFE5U-25F - 8B6256x i [T +1v8 LFE5U—25F ~8BG256x PL3SC S 70N oND 24 54 Z3.N
PR35D [——X PL35D f——Z=2=. S ted ti tor:
pR3gA[NL3 DALS ut2 pL3gA| N4 Z8.P 22N 25 55 Z3.P Hirose DF12NC—80DS—0.5V(51)
pR38p P14 DQY | XccelaOPI pL3gp | P3_ ZBN Z2_P 26 56 GND frose :
R15 DQ11 = R2__73.P GND 27 57 Z1N
PR38C g PL38C|—5—===
pR38D | L5 DQ10 . S 000*32 ggg pL38D| 12 Z3N. ZON 28 58 71_P
pRA1A| P13 DQ1L ki B2, gg;m pLatal P4 ZhP Z0.P 29 59 GND
PRALB Ri4 DQB ] b4 po1l pL41B RS Z4_N GND 30 60 VIO
R13 DQ13 DQ3 [ ———==—— R4 71 P —
PR41C DQS1 Cc3 D5 DQ12 PLALC————=
Ti4 DQ12 ——==——=3DQS/DMO0  DQ4 ==t 3 Z1N
PR41D DQ5 E3 DQ13 PL41D f——=— {LVDS}
PRA44A R12 DQS1 W pLauA RS 22_P
DQ6 F————— T4 72N
PR%BM( 2 DQ7 E1 DQ15 PU«AB’Z{P
pRu4C HMLZ < pLuscf M5 Z7-P
PRau4D [NL2 g pLusp NS Z7N
PR47AM4‘ CK1 GND pL47AM5’ZO—P
PR478[TLL pLy7a| N6 ZON _
pRQ7C&f CS#1 PLWC%’M Addon Mounting Hole
PR47D P12 N pLu7D| P5_ 25N
DQJ0..15] CS#0 CS#1 CKO CK1 DQSO DQS1
s / < o0 {DQ[0..15] CS#0 CS# ) ~
or . .
sig int RAM RESET line left floating,

has a weak internal pull—up.

Compatible with:

APS51208N-0BR-BD
APS512XXN-0B9-BG
APS512XXN-0BR-BG

Glasgow Debug Tool
In / Fully Automated

Sheet: /FPGA/RAM + LVDS/
File: ram_lvds.kicad_sch

Title: FPGA - RAM and LVDS

Size: A4 [ Date: 2026—-05-26 Rev: DO
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1 [ 2 [ 3 [ & [ 5 [
+3V3 u20
TP52291708V left here as an option to
1 = 72 change discharge time Init, enable ref, lout chO, chi:
VN vou 47 VDDA 1Fh 1Fh F6h
+5V +5V5 C95 xAcT Qob Range +/-50pA:
1uF FF’GA,RESET[F3 ON Z 04h 12h 00h
u15 & VDDA Output adjust:
TLV61070ADBV N u21 40h 1Dh 00h = 5V
DAC43204 40h B7h 00h = 0.9V
6 GND
Vi SwW
ceo L Vor |2 c87 ces co3 GND VDD outo L oy,
10uF —3 EN - 360pF 22uF 22uF 6VREF FBOQ( Vfb = 0.6V
Z Vs ouTL %DvsgLE Vhi = 5.5v
- _ _lo = 0.
~ Vr=500mV 1 Re6  Co= 1 GPI0/SDO  FBL =X Vmid = (V_hi-V_l0)/2 = 5.5V — 0.9V / 2 = 2.3V
GND 442k T1kHZ*Ryp oND s SCL/SYNC OUTzTDVSELE R1 = 68k, R2 = 24k
Ry, was chosen for a possible - SDA/SCLK FBZ?( h,’A“RaCI?r;"—:1$)V6;)Ut— *1(1 + MARGIN) - V_fb) / R1 — I_nominal
GND combination of E96 resistors and A0/SDI OUBTDVSEU 1 nominal7 v ;m; / (R1 + R2) + Ifb
GND capacitors that match within 1% =) FB3=X W T o - .
for the value of C =z We ignore |_fb because it's 1nA typical (and we keep FBn floating
- CAP & I_nominal = 2.3V / (68k + 24k) = 25pA
C104 = I_margin = (2.3 * 2 — 0.6) / 68k — I_nominal = 33.8pA
0x48/72/061001000 1.5uF - R3 = (V_dac - V_fb) / I_margin = 79.8k
+5V Or TPS62A01 +3V3 +5V +1V1
Approx. 1.5uF,
fitted 2.2uF
ui3 uis Ly GND GND
TLV62569PDRL TLV62569PDRL 1uH
] VIN Sw 3 VIN Sw 4 /AR Do we need an LDO? Need to test if this is
5 5 1 good enough, or if we need a w-filter or
8L p—{EN _ FB R61 c85 89 —1EN o FB . R70 c97 +5V a LDO. Can test on sensacle. +15V
= PG 453k 22uF = PG 100k 22uF
4.7uF o — 4.7uF © —
w w D38
| 0 | 0 ™5
‘&-‘ R62 ‘&-‘ R71 30V
[ 1 U 1200660 00| @aIN  ======
GND 5 100k GND GND 5 120k Nt BOIN _  =zzz5=
GND Veg =600mV GND Vrg =600mV C105 C106 C111 C113 C115
10uF 2.2uF 10uF 10uF 10uF
+5V GND +1v8 +3V3 +2V5 GND SY7208CABC
uis 17
TLV62569PDRL TLV77525DRL fepla[ed wwtt_h TLV77525 again net—tie O—ohm resistors GND IN SwW R80 GND
3 1 5 or production C17168 / 0402WGFO00O0TCE 4 - 360k
P—= VIN SW P—=IN ouT EN z9 FB
. pS{EN _ FB R63 C86 €90 s3{EN . cok 50-mOhm 1/4 W 0402 1% shunt — R81
g PG 200k 22uF 1uF =] 10uF €851623 / PEO4O2FRF470RO5L 15k
4.7uf c) I o 2.2 A limit for power rating
~ o et o o, e, o, s sy, GND
& e, o e )
GND C 100k GND GND GND +5V optimization of the Dprnduc(\'on powgr tree GND
GND Veg =600mV GND u22
~ Buck regulator in inverting c107 L6
RODRO GND buck—boost configuration. SY8301 100nF/50V 10uH
R&D ==z===
- IBBIN - - 50N Bs L u2sw
Cycle +3.3V 1 1 6
y R69 c98 C101 C102 SW GND
Test w/q U16, should work on reset to - a
. 100k 10uF 2.2ufF 2.2uF EN = FB
C84 L5y get 12C peri— ) . . [} D39
5v 100nF pherals into might be a bit overkill Q1 R76 P~
+ this keeps the RESET
lean state. P A03401 100k | 1 6
I s uie clean state +3V3 - GND low even below 1V ‘
GND 4| APX811-40UG-7 Keep CYRESET 1 2(2’3“00 INVBUBO_LOCALGND - ‘ ‘
S} active for >5 msec R67 R75 -14.99v
100k after 3.3V switches on 100k 100k
PGyas RESET 2 +5V — -15V = 20V across Vgs
push—pull D37 N R68 R77 would kill the nMOS (+12V max) -15v
output | might add a zener here
BAT54AW 100k 5V 100k but the divider shall do
Turn on at 13
VBUS >4.0V c92
+3V3 yaz? o 100nF FB2 u19 VDDA
/ ‘ A Q I 120R@100MHz TPS7A2033
| 1 5
e MS{VIN VOUT% Glasgow Debug Taol
83 A reset of U16 switches off ~ GND —35N C99 l 9 Full Agt ted
100nF the Vio requlators due to 1uF o) 10uF n / Fu y Automate
pulldowns. The RST button I 9 l Sheet: /Power/
is designed to be usable | iles i
GND GND as emergency off button. <L FIEE’ power.kicad_sch .
GND GND Title: Power Supplies
GND Size: A4 [ Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 6/11
1 [ 2 [ 3 [ [ [ 5 [




1 | 2 | [ 4 | 5 |
+3V3 +3V3
10 Bank Decoupling A{DIR[0..7] Q[0..7]} INA A: 1001100 g
. R B{DIR[0..7] Q[0..7]} Bank A <
+3V3 d o S
- ~ 0x20/32 /000100000 C120+3V3¥5V5C122 py AAPIOTIY Hipro. 7)) EN_Vi o—<IENVA
* o o x20/32/0001 1uF 1uF { > (DIRI0..71) ALERT Vi Cf—D ALERT
Q Q
C116 Cc118 g g +3V3 5—| %F@ {ago.71) AT Alraw_P
o | Alraw_P
Luf Luf ProA}BLE E'SERO pL2ajBL ADIRO NU = scLo-pscL A—p-ALrawN
w3 PR2B Bli el PLZB% RE2 02qscL & o Po_o% SDAG—> SDA
pR2C}L o Pch% 10k soA o S potf> APE D INA Vs Vs
GND prop| L4 C.DIR1 pLoppR3 AQL Uit po_2f6 APS é SCLD-P INAg
PREA|CLE C.02 pLoa| CL_ADIR2 o 3| APE
c117 c119 PR5B c12 g,g\;z PLSB% >&_RESET PO_‘ow GND File: level_shifters.kicad_sch
1uF 1uf pRocfEL4 €. pLscjE3 ADIRS po_5 |2 A:-P2 Bank B
PR5D | EL4 E'D‘f} PLSD% 28 ApDR po_p[t0 APL
praafRLE C'S‘Rl‘ pLeafDL :'D‘f é_ po_7{il AP0 A—BPIO-TIL Hipro.7])  ENV,d—<IENVB
S PR8BIELD T PLSB% oD D (DIR[0..7]} ALERT _V,o D} —D ALERT
prec|ELs ¢ pLec|F4 ADIRS p1_oft3 C.P7 £ {a[0..7]})
prep|EL2 C.DIRS pLappE>AQ5 py_1 [L4 C.P6 A+pfAZrawP
PR11A}GL2 E'SFRG PLuA% P1_2% scLp-pscL A—p-AZraw N
vep | PR11B gg o Puie% P1_3% +3V3 /t SDAG—O SDA
PR11C : pLascfr2 ADIR7 p1_4fil CPS D INAs Veir GVisers
LFESU-25F-8BG256x | ooy yp|EL6 C.DIRT pLagp|EL AQ7 p1_sft8 C.P2 SCLD-P INAg
PR14A|FLE_D.Q0 pLsa| FL_ B.DIRO p1 6[9 C.PL e —
PR14B G15 D.DIRO PLL4B G2 B.QO & P17 20 C.PO ile: level_shifters.kicad_sc
pRILC|GL4 D.Q1 pLi4c| 63 B.DIRL E INA B: 1001101
il oo i = —
g;gé H13 D.DIR2 ;5&772 H4 B.Q2 Potential alternative: PCAG416APW INA C: 1001110
M0 BDIRS NCA6416, PCAL64L6
pR17CHL3 g'gfm pLi7cfd4 B.DIRS GND Bank ¢
pr17D| L2 D. pLi7p| 2> B.AS C121+3V3+5V5C123 CIP[O-71 B(p0.7])  EN_Vip —ENVC
616 D.Qk 61 B.DIRG 0x21,/33,/0b0100001 _EN ENVE
PR20A S pLooal S1_B-2R% 1uF 1uF 5 (DIR[0..7]} ALERT _V,o D—D ALERT
pr2op|H15 D. pLoopfH2z B.Q4 +3V3 £ {a[0..7]})
pr2oC |14 D.Q5 pL2oc|23_B.DIRS R A+DM
pR20p K14 D-DIRS pLoopf K3 B.5 — scLo-pscL A—pf-ASraw N
pR23AJZLE B'SFRG PLZEA% scL& 2 PO_O% SDAG—> SDA
PR23B|ZL2 e PL2EB% soa o g poufd o SDAG INAG Vser Vs
pR23C|KL6 D. pLo3c| KL B.DIR7 Uit po_2fb D-PS SCLD INAy
RESET po_q% File: level_shifters.kicad_sch
u8G po_s |2 D-P2 Bank D
LFESU-25F —BBG256x ADDR po_p L0 D-PL
po_7{i1 D-PO M DIP[O-71} _L(p10.7])  EN_Ve—<IENVD
6.7 —E){D\R[O.J]}ALERT,V‘DD%)ALERT
»91_0138'T {a[0..71} X
P11 14 B. A+DM
p1_2fts B'Pi scLo-pscL A-ppAlraw N
p1_3fLb gg} SDAO—> SDA
p1_4 Lz o SCLD INA Veir GVsers
py_5fL8 B. SCLD-P INAy
p1 pft9 B.PL
@A p1_7w File: level_shifters.kicad_sch
= INA D: 1001111
| u2s
PCA6416APW
GND
C{DIR[0..7] Q[0..7]} Glasgow Debug Tool
D{DIR[0..7] Q[0..7]} In / Fully Automated
I0&DIR should share a PIO pair if possible S.hEEtf /10 Banlfs/
in any case, no PIO pair may be shared between different File: io_buffer.kicad_sch
bank pins Title: FPGA — 10 Banks & Port Expander
Size: AL [ Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 7/11
1 [ 2 [ [ [ [ 5 [




1 [ 2 [ 3 | 4 [ 5 |
J7
P1
X[0..7] Vsense N e 4 o Vinour
2 T Tel &2
C125 c127 C129 €132 C136 C138 C143 C145 6V
4 AuF 4 AuF 4 AuF 4 AuF z2 7 8
2 2 2 2 z3 9 10
sy sy sy sy s — R TR
- - - - 75 13 14
< =] < =] < =] < =] 76 15 16
GND [N} GND GND [N} GND GND [N} GND GND [N} GND
g g g 9 g 9 g 9 z7 17 18
X0 3A{%k3"m X1 3A{%k3" Y1 X23A{%k3" Y2 X33A{%k3" Y3 Arq19 zoDA7$
DIRO_5|pp g DIRL 5|pp % __DIR2_ 5fnp g DIR3_5|pp g o1 S GND
~ ~ ~ ~ 100 " D51
u26 u29 u31 u3s 5.5V
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S Z1 C
GND GND GND GND Z3 R
Z4 E
) ) ) ) 76 e
> > > >
€126 | Cc128 €130 | C133 C137 |1 €139 Ci44 |1y C146 z7 B
wF |48 4 4uF wF |48 4 4uF wF |48 4 4uF wF |48 4 4uF zZ5 C
> > > > 7[0..7] z2 E
inales i gupn] inales i gupn] inales i gupn] inales i gupn] o T
<< [=1] << [=1] << [=1] << [=1]
GND S g GND GND S g GND GND S g GND GND S g GND
> > > > > > > >
X4 3A{%k3" Y4 X5 3A{%k3" Y5 X63A4@BA Y6 X73A{%k3" Y7 043 |
5
DIR4_5|pp 2 DIRS _5|pp 2 DIR6 5|pp 2 DIR7_5|pp 2 =
o o o o
~ ~ ~ ~ R110 R118
u27 u3o u32 u3e 20 4.7k 4.7k PO
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S 11— D44 —{1—
Z1 1 1 P1
GND GND GND GND 2 = — P2
{DIR[0..7] Y[0..7]} ) 73 — D45 — P3
A{DIR[0..7]} R113 % R121
4.7k = 4.7k
R92
Populate in case of emergenc or CL47 +5V5
or if we can't source this IC >< 1uF D46
u33
NCP456R GND u37
v v TLV6001DCK D47 |
o 4B ourlB2d Ve Venn E
+5v5 N LALEN Gate (A2 P >
cy Vaus GND C2 C142 R114 R122
4.7k 4.7k
ciﬁg o Z4 D48 L — P4
S—CONF: 1MHz fSW, fPWM, output dischg PG doen't work when Injecting +5V5 % ——F
u2s current. R93 z6 1 1 P6
L — L —
+5V5 L7 R90 GND 4.7k —%Xin 7 = =7
TP5629203 2.2uH 50m Output reverse—current/voltage > D49 g
/I 6 : mofku-mg_ a9 C148 R117 E R125
VIN  SW —3- 4.7k = 4.7k
I e € i
P ENYVo SO C141 +3V3 D42
Y R4 1uF BAT54L
22k A2 R91 U34 D50
S—CONF |».
GND D40, . PG 47 GND <E_| of INAZ33 {P0.7]}D> {elo.7]}
GRN 3 Vawe  Bfypys £ At inae
Vio LED o) A0[2—aINA,
_ oAl o son ~DALERT V)
oD x!rw 190 Vins scLqascl ™ Glasgow Debug Taol
n-
Keep same resistor value as for V= o —|3 3;21 D41 n_/ Fully Automated
green status LED. Z Ale 2 BATELCW Sheet: /I0 Banks/Bank A/
N N File: level_shifters.kicad_sch
~| '®, .
<L VIOLEN Title: 10 Bank
oD Size: A | Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 8/11

% I S




1 [ 2 | 3 | 4 | 5 |
8
P1
X[0..7] Vsense N e 4 o Vinour
2 T el m
C150 C152 C154 C157 C161 C163 C168 c170 6V
4 AuF 4 AuF 4 AuF 4 AuF z2 7 8
= = S = 73 9 10
sy sy sy sy s — R TR
- - - - 75 13 14
< =] < =] < =] < =] 76 15 16
GND [N} GND GND [N} GND GND [N} GND GND [N} GND
g g g 9 g 9 g 9 z7 17 18
X0 3A{%k3"m X1 3A{%k3" Y1 X23A{%k3" Y2 X33A{%k3" Y3 Arq19 zoDA7$
DIRO_5|pp g DIRL 5|pp g DIR2_5|pp g DIR3_5|pp g oy Q0.1 GND
.~ .~ .~ .~ 100 - D71
u3s us1 u43 u47 5.5V
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S Z1 C
GND GND GND GND Z3 R
Z4 E
) ) ) ) 76 e
> > > >
C151 |M C153 C155 | C158 C162 |1 C164 C169 |1 c171 z7 B
wF |48 4 4uF wF |48 4 4uF 1wF |4 4 1uF wF |48 4 4uF z5 C
> > > > 2[0..7] 72 E
s inales i gupn] inales i gupn] inales i gupn] o T
<< [=1] << [=1] << [=1] << [=1]
GND S g GND GND S g GND GND S g GND GND S g GND
> > > > > > > >
X4 3A{%k3" Y4 X5 3A{%k3" Y5 X63A4@BA Y6 X73A{%k3" Y7 063 |
5
DIR4_5|pp 2 DIRS _5|pp 2 DIR6 5|pp 2 DIR7_5|pp 2 =
9 9 9 9
~ ~ ~ ~ R152 R160
u39 us42 Us4 u48 20 4.7k 4.7k PO
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S 11— D64 —{1—
Z1 1 1 P1
GND GND GND GND 2 = — P2
{DIR[0..7] Y[0..7]} ) 73 — D65 — P3
A{DIR[0..7]} R155 % R163
B 4.7k = 4.7k
R134
Populate in case of emergenc or C172 +5V5
or if we can't source this IC >< 1uF D66
u4s
NCP456R GND u49
v v TLV6001DCK D67 |
o 4B ourlB2d Ve Venn E
+5v5 N LALEN Gate (A2 P >
cy Vaus GND C2 C167 R156 R164
4.7k 4.7k
c11?;> o Z4 D68 L — P4
S—CONF: 1MHz fSW, fPWM, output dischg PG doen't work when Injecting +5V5 % ——F
u4o current. R135 6 — —1 P6
+5V5 L8 R132 GND 4,7k —bixir 77 — — P7
TP5629203 2.2uH 50 Output t/volt > R D69 e —
T Zu m bLU pku reverse—curren voltage C173 R159 § R167
Slvin  sw ocking. B 4.7k > 4.7k
s e vodf3 i | |
itui EN_Vip EN VOS C166 +3V3 D62
Y R126 1uF BAT54L
22k A2 R133 |» U46 D70
S—CONF 3
GND D60 . PG 47 GND <E_| of INA233 {P[0.7]}D> {P[o..7}
GRN S Vawe  Bfypys £ At inae
Vio LED o) A0[2—aINA,
_ sorlt o soa D ALERT Vi
oD x!rw 190 Vins scLqascl ™ Glasgow Debug Taol
n-
Keep same resistor value as for V= o —|3 3;21 D61 n_/ Fully Automated
green status LED. Z Ale 2 BATELCW Sheet: /I0 Banks/Bank B/
N N File: level_shifters.kicad_sch
~| '®, .
<L VIOLEN Title: 10 Bank
oD Size: A | Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 9/11

% I S




1 [ 2 [ 3 | 4 [ 5 |
J9
P1
X[0..7] Vsense N e 4 o Vinour
— el T
C175 c177 C179 c182 €186 c188 €193 €195 6V
4 AuF 4 AuF 4 AuF 4 AuF z2 7 8
= = S = 73 9 10
innioe i pipn sy sy sy s — R TR
- - - - 75 13 14
< =] < =] < =] < =] 76 15 16
GND [N} GND GND [N} GND GND [N} GND GND [N} GND
g g g 9 g 9 g 9 z7 17 18
X0 3A{%k3"m X1 3A{%k3" Y1 X23A{%k3" Y2 X33A{%k3" Y3 Arq19 zoDA7$
DIRO_5|pp % DIRL 5|pp % DIR2_5|pp % DIR3_5|pp % o S GND
~ ~ ~ ~ 100 " D91
uso us3 uss us9 5.5V
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S Z1 C
GND GND GND GND Z3 R
Z4 E
M M M M Z6 -
> > > >
C176 | Cc178 €180 |1 C183 C187 |1 €189 €194 |My €196 z7 B
wF |48 4 4uF wF |48 4 4uF 1wF |4 4 1uF wF |48 4 4uF z5 C
> > > > 2[0..7] 72 E
s inales i gupn] inales i gupn] inales i gupn] o T
<< [=1] << [=1] << [=1] << [=1]
GND S g GND GND S g GND GND S g GND GND S g GND
> > > > > > > >
X4 3A{%k3" Y4 X5 3A{%k3" Y5 X63A4@BA Y6 X73A{%k3" Y7 083 |
5
DIR4_5|pp 2 DIRS _5|pp 2 DIR6 5|pp 2 DIR7_5|pp 2 =
o o o o
~ ~ ~ ~ R194 R202
us1 us4 usé u60 20 4.7k 4.7k PO
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S 11— D84 —{1—
Z1 1 1 P1
GND GND GND GND 2 = — P2
{DIR[0..7] Y[0..7]} ) 73 — 085 — P3
N={DIR[0..7]} :'Rm E :'Rm
. 4.7k = 4.7k
R176
Populate in case of emergenc or €197 +5V5
or if we can't source this IC >< 1uF D86
us7
NCP456R GND ue1
v v TLV6001DCK 087 |
o 4B ourlB2d Ve Venn E
+5v5 N LALEN Gate (A2 P >
cy Vaus GND C2 C192 R198 R206
4.7k 4.7k
ciig o Z4 D88 L — P4
S—CONF: 1MHz fSW, fPWM, output dischg PG doen't work when Injecting +5V5 % ——F
us2 current. R177 6 — —1 P6
+5V5 L9 R174 GND /t 4.7k —%Xiv 77— — P7
TPS629203 e H D89 —L
2.2uH 50m Output reverse—current/voltage > g
/I blocking. c198 R201 E R209
T g VN swit - 4.7k > 4.7k
P ENYVo SO 101 +3v3 082
Y R168 1uF BAT54L
22k A2 R175 us8 D90
S—CONF |».
GND D8O . PG 47 GND <E_| of INA233 {P[0.7]}D> {P[o..7}
GRN 3 Viise  Blybus € arllqina
Vio LED o) A0[2—aINA,
_ soalt_oson ~DALERT V)
GND xf"“ 190 Vine sl qgscl ™ Glasgow Debug Taol
n-
Keep same resistor value as for V= o —|3 3;21 D81 n_/ Fully Automated
green status LED. Z Ale 2 BATELCW Sheet: /10 Banks/Bank C/
N N File: level_shifters.kicad_sch
| N .
<L VIOLEN Title: 10 Bank
oD Size: A | Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 10/11

% I S




1 [ 2 [ 3 | 4 | 5 |
J10
P1
X[0..7] Vsense N e 4 o Vinour
;2 2 g D119
€200 €202 €204 €207 €211 €213 €218 €220 6V
4 AuF 4 AuF 4 AuF 4 AuF z2 7 8
= = = = 73 9 10
sy sy sy sy s — R TR
- - - - 75 13 14
< =] < =] < =] < =] 76 15 16
GND [N} GND GND [N} GND GND [N} GND GND [N} GND
g g g 9 g 9 g 9 z7 17 18
X0 3A{%k3"m X1 3A{%k3" Y1 X23A{%k3" Y2 X33A{%k3" Y3 Arq19 zoDA7$
DIRO_5|pp % DIRL 5|pp % DIR2_5|pp % DIR3_5|pp % 227 S GND
~ ~ ~ ~ 100 " D111
u62 ues ue7 u71 5.5V
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S Z1 C
GND GND GND GND Z3 R
Z4 E
) ) ) ) 76 e
> > > >
€201 | €203 €205 | €208 €212 |M C214 €219 | €221 z7 B
wF |48 4 4uF wF |48 4 4uF wF |48 4 4uF wF |48 4 4uF zZ5 C
> > > > 2[0..7] 72 E
s inales i gupn] inales i gupn] inales i gupn] o T
<< [=1] << [=1] << [=1] << [=1]
GND S g GND GND S g GND GND S g GND GND S g GND
> > > > > > > >
X4 3A{%k3" Y4 X5 3A{%k3" Y5 X63A4@BA Y6 X73A{%k3" Y7 D103 |
5
DIR4_5|pp 2 DIRS _5|pp 2 DIR6 5|pp 2 DIR7_5|pp 2 =
9 9 9 9
N | ] ] R236 R244
u63 u6é u68 u72 20 4.7k 4.7k PO
TUAXPLT4S TUAXPLT4S TUAXPLT4S TUAXPLT4S 11— D104 —{1—
Z1 1 1 P1
GND GND GND GND 2 = — P2
{DIR[0..7] Y[0..7]} ) 73 — D105 — P3
A{DIR[0..7]} R239 % R247
4.7k = 4.7k
R218
Populate in case of emergenc or €222 +5V5
or if we can't source this IC >< 1uF D106
u69
NCP456R GND u73
v v TLV6001DCK D107 |
o 4B ourlB2d Ve Venn E
+5v5 N LALEN Gate (A2 P >
cy Vaus GND C2 c217 R240 R248
c215 inF 4.7k 4.7k
1uF ' Zh D108 L — P4
S—CONF: 1MHz fSW, fPWM, output dischg PG doen't work when Injecting +5V5 % ——F
UéL current. R219 z6 1 1 P6
+5V5 L10 R216 GND /t 4.7k —%Xin r7— — P7
TPS629203 R I D109 ——A
2.2uH 50m Output reverse—current/voltage > g
/I 6 blocking. €223 R243 E R251
VIN  SW —3- 4.7k = 4.7k
s e vodf3 e
P ENYVo SO €216 +3V3 D102
Y R210 1uF BAT54L
22k A2 R217 |» u70 D110
S—CONF 3
GND D100, PG 47 GND <E_I of INAZ33 {P[0..7]}0> {elo.7]}
GRN S Vawe  Bfypys £ At inae
Vio LED o) A0[2—aINA,
_ oAl o son ~DALERT V)
oD x!rw 190 Vins scLqascl ™ Glasgow Debug Taol
n-
Keep same resistor value as for V= o —|3 3;21 D101 n_/ Fully Automated
green status LED. Z Ale 2 BATELCW Sheet: /I0 Banks/Bank D/
N N File: level_shifters.kicad_sch
~| '®, .
<L VIOLEN Title: 10 Bank
oD Size: A | Date: 2026-05-26 Rev: DO
KiCad E.D.A. 10.0.3 Id: 11/11
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	Hierarchical Labels
	PG
	SCL
	SDA
	USB_N
	USB_P
	~{INT}

	Symbols
	C13
	C14
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	C18
	C19
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	FPGA_DONE
	{FX2}
	{FX2}
	{FX2}
	{FX2}
	{FX2}
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	{NAFE}
	~{FPGA_RESET}
	~{FPGA_RESET}

	Symbols
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