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EﬁtI’ODL:l source pouwer 15U LDO pouwered from external 18U
and supplying stable 15U to nolse source

Maln power 1nput

uce uce uce
o o } o PLR_18U PLR_18U 15U_STABLE
j_EBL) [)(: To mitigate component ageing in the avalanche noise circuit, uz
this jumper can be used to decide if FPGA/ARM/None should VAN
be allowed to turn off the entropy source Sl = IN ouT U STABLE/
uce (default On through pull-up) - 1 15V_STABLE/3.38
c11
PWR_18Y — 15U_LDO_ENABLE SN o) T o6t or
5.5x2.1mm Barrel ﬁ' co6
[ T a1 — .
=c13
ul . 2N7@@2|,<_| GND REF/BYP 2.2 UF
Jp1 [FPGA_ENTROPY_DISABLE/20.2C - ' f C7 == c12
1k 2.2 Uk LT30601TS8-15 0.01 uF| Max 3 ohm ESR
< vlo Co6
GND o e A4 Avd
- GND GND GND GND
XXX verity symbol
7
GND GND
%> Intermediate Regulator: 18U -> 5U
uce uce
PUR_18U LMZ213608 UCC_5U0
4 VIN VOUT 4 4 4 >
N
5 U1 N
S []% L C9 tl C10
o1 ler les o4 R3 N U 338 uF | 3308 uF
— — — — T EN
16 UF[ 10 uF[18 UF @847 uF | x 9P "
= 6RD GND GND GND
o~ V3
o s SYNC
E 1B
< gu
o [a] o \_‘;
A4 ¥ A4 A4
GND GND  GKD GKND GKND SSTRK & & SH +—
o < <
GRD
‘fl:l C5
axT e
0.47 UF
%) UCC_BUB = 8.8V x (1 + 6.3/1.21> = 4.965U
%> Current sharing not used
XD oXD &XDeXD

*> SYNC is not used
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Noise generator Amplifier Digitizer

UCCO_3V3 UCCO_3V3

15U_STABLE

R13
1k 1% U3
S1  SHIELDING CABINET D1
Fm———————- WM TP2 5 4
| BATS4 I . vee ouT_Y
1*16| ¢ AMPLIFIFD 2 IN A
| MQE? - }
: 10k 1% JL = NC
I RAL NOTSE 4_"_4 T2 o 3 ND
! BC847 ol © G
: g C15 o
9.1 uF
2 . | MC74HC1G14DTT16
AGND 2 AGND
ke AGND
=z
C14
9.1 uF
50U

AGND is connected to GND on the board using polygons

< : : Add optocoupler as per Jacob’s suggestion on tech@ 2015-07-247?
(found no other good way> - not visible in schematics.

The suggestion is to add a fast optocoupler to really isolate AGND from GND.

As this appears to require a bigger digitizer, we are reluctant to add that
for the Alpha.
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Basic configuration, STM32

SWD program/debug

UCCO_3U3
N\ ucco_3u3
J1
U4CFG Voo
GND
ST AN4488 J4.1.2 C e €19 j_ SHDIO oo
suggests 25 MHz for good 6.1 uf SHbCLK SWDCLK
Ethernet, USB OTG and I2C AU\ REF+ NRST NRST
PDR_ON high enables 203
3 CL 1@pF internal pouer regulator PDR_ON NRST 134 NRST 5218 -
I:H——"—J PAL4/ITCK-SWCLK |22 suocLk e ST AN4488 ]2.3.3
ci18 PA13//TMS-SWDIO 147 SWDIO Reset circuit not needed,
5 DF 0sc_IN 32 0OSC IN/PHO but Dull*dowﬁ cap
ce6 0SC_0UT 33 5sc OUT/PH1 6D GKD GKp recommended.
- PA15/TDI %(3)
PBA/NJTRST |22
GND GND 63 PB3/JTDO/TRACESWO =
== PB2/BOOT1
5 197 BooTo
D\
(@]
€3]
© o | ST 4488 J5.1
SUS BOOTO to GND boots
Main Flash Memory
330R
GND ARM_LEDL 2 5 4 g < B LED3 BLUE
ARM_LED2 -1 ° 33 N LED1 GREEN
ARM_LED3 a1 7 23 Nl LED4 YELLOW
ARM_LED4 8 1 Pr—xx LED2 RED
Y %
R16 GND
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Pouwer and bypass capacitors, STM32

= o~
N\ T ¢
UCCO_3U3 s 5
[oe]
o <
[=)] —
— o~
o o
6l vear O O
co1 -L > >
1 uF 421 \ppa vssa 40 2%2%2.2uF LouwESR or ST ANBB44 J2.2
15 2¥1x4.7uf LowESR ST ANSB44 J2.2 UCCO_3U3 One bypass capacitor for every UDD.
56 VDD 14 < 1 ohm One 10uF bypass cap for the package. Use @.1 UF X7R (XBR?> 10U
30| VDD VSS 535 (ST AN4488 J2.2> (two used for extra comfortd = ‘ :
5> VDD VSS 51
GND VDD VSS
28 (C29 (€31 C33 C35 C37 (33 C41 C43 C45
291 vpp vss 80 Ucco_3u3 04 F
731 vpD vss 12
83 82 UCCO_3U3
oa] VoD Vss e2 T[I
To3] VPD VSS £2s
VDD C24
2.2 uF 2.2 ufF
115 114 C27
VDD VSS C26 m&i v
1241 \pp VSS 125 10 ufF 10 uF
137 VDD VSS 136 P!
150 VDD VSS 149 J o C30 C32 C34 C36 (38 (4@ C42 C44 C46
T T
204 \pp vss [0 s s
185 VDD VSS 184
171 202
55| VOD VSS NG X
VDD
U4PWR %
GND
STM32F429BIT6
revg@?2
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Input/output, STM32
U410
STM32F4238BIT6
FT_DTR/10.5B PA4 FMC_NIORD/PF6 3—;
FT_RXD/10.58 USART2_TX/PA2 FMC NREG/PF7 52 U4FMC
FT_TXD/10.58 USART2_RX/PA3 FMC_NIOWR/PF8 [=£
USART2_RTS/PAL FMC_CD/PF9 %) STM32F429BITé
FT_RTS/10.58 USART2_CTS/WKUP/PAO FMC_INTR/PF10 [33 FMC_DI[0..311,FMC_ALB..25] FMC_D[®..311,FMC_ALB..25]
FT VG _DTR/1L58 PAS FMC_INT2/PG6 i—gz ig FMC_AO/PFO PD14/FMC_DO ﬁ?
FT_MGMT_RXD/11.5B USART1_TX/PA9 FMC_INT3/PG7 1178 18 FMC_A1/PF1 PD15/FMC_D1 Tea
FT_MGMT_TXD/11.5B USART1_RX/PA10 FMC_NE2/FMC_NCE3/PG9 179 52 FMC_A2/PF2 PDO/FMC_D2 165
FT_MGMT_CTS/11.58 USART1_RTS/PA12 FMC_NCE4_1/FMC_NE3/PG10 180 >3 FMC_A3/PF3 PD1/FMC_D3 79
FT_MGMT_RTS/11.5B USART1_CTS/PA1l FMC_NCE4_2/PG11 |+ FMC_A4/PF4 PE7/FMC_D4
FMC_NE4/pG12 181 3‘11 FMC_AS/PF5 PE8/FMC_D5 g‘l’
FMC_AG6/PF12 PE9/FMC_D6
[ARM_FPGA_CFG_CS_N/16.28 18‘5‘ PB12 ;g FMC_A7/PF13 PE10/FMC_D7 gg
[ARM_FPGA_CFG_SCLK/16.28 106 SPI2_SCK/PB13 FMC_SDCKEO/PH2 76 FMC_A8/PF14 PE11/FMC_D8 36
[ARM_FPGA_CFG_MIS0/16.38 107 SPI2_MISO/PB14 FMC_SDNE1/PH6 77 FMC_A9/PF15 PE12/FMC_D9 57
[ARM_FPGA_CFG_MOS1/16.2B SPI2_MOSI/PB15 FMC_SDCKE1/PH7 78 FMC_A10/PGO PE13/FMC_D10 88
129 FMC_A11/PG1 PE14/FMC_D11 89
130 FMC_A12/PG2 PE15/FMC_D12 108
SPI1_SCK/PA5 PI8 131 FMC_A13/PG3 PD8/FMC_D13 109
SPI1_MISO/PAG PI11 132 FMC_A14/PG4 PD9/FMC_D14 110
SPI1_MOSI/PA7 PI12 111 FMC_A15/PG5 PD10/FMC_D15 08
PI13 112 FMC_A16/PD11 PH8/FMC_D16 99
PI14 113 FMC_A17/PD12 PH9/FMC_D17 100
SDIO_CMD/PD2 PI15 > FMC_A18/PD13 PH10/FMC_D18 101
SDIO_CK/PC12 3 FMC_A19/PE3 PH11/FMC_D19 102
SDIO_DO/PC8 FMC_A20/PE4 PH12/FMC_D20
SDIO_D1/PC9 PJO RN _LEDL/ 47D g FMC_A21/PE5 PH13/FMC D21 }g;
SDIO_D2/PC10 PJ1 1 FMC_A22/PE6 PH14/FMC_D22 153
SDI0_D3/9.5C SDIO_D3/PC11 PJ2 182 FMC_A23/PE2 PH15/FMC_D23 154
. e I et g
RTC_SDA/9.3C 18 12C2_SDA/PH5 PJ5 118 FPGA_CFG_CTRL_FPGA_DIS/16.2C| PI2/FMC_D26 157
RTC_SCL/9.3C 12C2_SCL/PH4 PJ6 FPGA_CFG_CTRL _ARM_ENA/16.2B | PI3/FMC_D27
RTC_MFP/9.3C 47 PH3 PJ7 119 FPGA_INIT_B/14.58 FMC_NBLB/7.4C 200 FMC_NBLO/PEO PI6/FMC_D28 207
PJ8 ig? FPGA_PROGRAM_B/14.5A | FMC_NBL1/7.4C FMC_NBL1/PE1 PI7/FMC_D29 igg
PJ9 FMC_NBL2/7.4C FMC_NBL2/PI4 PI9/FMC_D30 5
PJ10 FMC_NBL3/7.4C FMC_NBL3/PI5 PI10/FMC_D31
P11
P12
el pgg P13 1961 kvc NL/PB7 PG8/FMC_SDCLK 32 FRC_sooik/7.20]
[ - < 35
108)] PB1 Pj14 PCO/FMC_SDNWE FMC_SDNWE/7.2C |
=~ PB8/12C1_SCL PJ15
13— PB9/I2C1_SDA FMC_CLK/18.5C }g; FMC_CLK/PD3 PC2/FMC_SDNEO i;s FC_SONE@/7.2C]
o1 PB10 126 FMC_NOE/18.1C FMC_NOE/PD4 PB6/FMC_SDNE1 FMC_SDNE1/7.5C |
= PB11 PKO == FMC_NWE/18.1C FMC_NWE/PD5
Pk (127 FINC_NWALT/18.1C FMC_NWAIT/PD6 PC3/FMC_SDCKED 38 FIiC_SOCKE 720 |
PK2 186 [Frc_NE1/18.1C) FMC_NE1/PD7 PB5/FMC_SDCKE1 FIMC_SDCKEL/7.5C |
PK3
PC1 Pka 87 PG15/FMC_SDNCAS (131 FIiC_SONCAS/7.28 ]
PC4 PK5 [ PF11/FMC_SDNRAS FMC_SDNRAS/7.28 |
PC5 PK6 159
PC6 PK7 =
PC7
PC13
PC14
PC15

All of these input/outputs can be suapped
with equivalent functionality pins.
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'
2x512 Mbit SDRAM memory for the ARM
UCCO_3V3 UCCO_3U3
p UCCO_3U3 UCCO_3U3
FMC_ALB..25] AAAERASRARAS ) J
—_— o o S s R ClC D2 31 FMC_AL@..25] AAM “’l“‘l"’]”’l”’lH
—| = | < | 0| <f| <F| 0| ~[ 00 £ ]
s, 8883 S%83%8%  ooo P - ——
nooQ 90000000
26 Aq i = S S s po1 250 Ag aYaYayalillafafaffafafala pQo 2
27 5 26 Sl YaYaYaYafalal 4
50 A2 DQ2 7 57 Al >S>5>5>5>5>5> DQ1 5
61 A3 DQ3 R 50 A2 DQ2 7
62 A4 DQ4 10 61 A3 DQ3 8
A5 DQ5 A4 DQ4
63 A6 DQ6 11 62 A5 DQ5 10
64 A7 D 13 63 11
Q7 A6 DQ6
65 A8 DQ8 74 64 A7 DQ7 13
66 76 65 74
24 A9 DQ9 77 66 A8 DQs 76
o1 Al0 DQ10 79 >4 A9 DQ9 77
69 All DQ11 80 51 Al0 DQ10 79
Al2 DQ12 82 59 All DQ11 80
DQ13 83 Al2 DQ12 82
DQ14 DQ13
Enc a14 221 gag DQ15 |82 DQ14 (23
eMc_a1s 231 paq us DQ16 gé EMC_A14 gg BAO DQ15 gi
18 DO17 |57 HOE_a1s BA1 ué DQ16 |33
CAS DQ18 DQ17
RRs  1545532160F po1o (38 18 cxs po1s |32
DQ20 |32 19 ras 19458321608 pQlo [38
DQ21 |22 pqQ20 21
40 39
DQ22 22 DQ21 20
68 DQ23 45 bQ22 42
L 0024 D023
bo2s [ i po2a [
DQ26 50 DQ25 28
DQ27 51 DQ26 50
67 DQ28 53 pQz2y 51
K 0029 DQ28
po30 [ ke po29 [52
DQ31 DQ30 56
16 DQ31
DQMO FMC_NBL@/6.6C
cs pom1 L1 FHC_NBL1/6.5C pomo [£8 FHC_NBL®/S.6C
pom2 |28 FHC_NBL2/6.6C cs pom1 L FHC_NBL1/6.6C
DQM3 59 FMC_NBL3/6.6C DQM2 28 FMC_NBL2/6.6C
DQM3 59 FMC_NBL3/6.6C
WE  9ogoooog
BARARARRAA AALA WE [edogedogedogeodos
SS555555> 555> Qoaannnn uuun
S555555> 555>
O N| N oo| WO N| Of <t <| 00| | O
| M| M| <t| | ~| 0O <t| | r~| 00|
O] ON| N 00| O (| 0Of <t <T| 00| | O
| M| M| | | r~| 0O <t| | r~| 00|
oXD
XD
UCCO_3U3
[47 C48 C5@ C52 C54 C56 UCCO_3U3
58 €59 C61 C63 C65 C67
R s g VITTTTT
C68 C62 C64 C66 C683
6XD
XD
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Keystore memory, 128 Mbit
This memory holds cryptographic keys
Wwrapped with the master keu.
UCCo_3u3
%) HOLD feature not used
IC1 N250128A13ES
Lis vee 8
KSM_PROM_MIS0/6.2C 2 DQ1 HOLD/DQ3 7
3 WVPP/DQ2 c (8
41 vss DQO >
18 c69
R17
4.5% 2.1 uF
6D 6Kp KD KD
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Real Time Clock

Should we keep this separate chip or rather connect
UBAT to the STM32 and use the internal RTC?
B

Micro SD card goes here

Questions:

1> Which connector to use? ) ) )
Haven’t found a good one uith Eagle symbol. Some different kinds available.

2> Novena seems to have card reset capability (power control from MCU).

i2c pull-ups, typically 18K for 100kHz Do we want the same?

3U3_BATT UCCo_3U3 3> Novena has tuo SD slots, and list pouer at 200mA. —
Do we need a separate power regulator for the SD card, or can we use UCCO_3U37
U7z R19
- R20
MCP78412-1/SN [] Ro1
10k
8 1 vce
3 VBAT MFP 7 . RTC_MFP/6.2C SDI0_D@/6.2C
CL 12.5 pF SCL 6 RTC_SCL/6.2C SDI0_D1/6.2C
1 X1 SDA 5 RTC_SDA/6.2C SDIO_D2/6.2C
X1 2 X2 SDIO_D3/6.2C
}—J . [SDI0_CK/6. 20—
I:I VoS MFP is Multi Function Pin.
c70 GPIO output from RTC.
Cr1
5 pF
o “9° b 6XD
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Application access USB UART

Do we need more speed?

Joachim expressed that we might need a faster interconnect
to the Alpha than the 12 Mbaud the FT232H can deliver
in UART mode (in an e-mail to tech@ 2015-08-18).

An alternative is to connect all of the ADBUS (and more) to
the ARM, and use one of the faster modes this chip supports
(fastest: synchronous FT245 parallel FIFO at 48 Mbyte/s).

Enabling the faster modes requires the addition of an EEPROM
that can be configured from the host (yuck) though.

This requirement also applies to using our own USB UID/PID.

FT_UCC3u3 XXX EEPROM for USB settings or not?
DS_FT232H.pdf ET_UP
6.1 USB Bus Pouered Configuration
copy of reference circuit ET_UPHY
CNL o] oo| | | <
VBUS L FT_UREGIN
D+ p—bsB0OP FT,UREGIN“_O VREGIN 4000 TXD 13
ls c D- b——wsB O 39 EiGGG RXD
o — e VSt
HOST DSR# |——
C7¢6 6 19
GND C74 l e —— oM DCD# |52 .
2.4 uF ST PP A 03 wi
21 [ N} oLl
RESET TXDEN |24
ACBUS1 |22 ggg EEVANA St
REF ACBUS2 |28
us RXLED# [—2Z —
—
R22 TXLED# |28 —1
Xo 12« 1% FT232H_SERIAL  scpues |29 -
% EECS ACBUS6 %
73] EECLK PWRSAV# 32
43 | EepaTA ACBUS8 [—32
. ACBUS9 |32
XCsl
CL 1@pF
Y1
Int . 2
L "0 88895200000
e 42 | por 2925GGGGG5GG
C7%
c78 Bl e 5 i N S o o
5 pF
[81%]C]
XD XD XD XD
FT_UREGIN FT_UCC3U3 FT_UPHY FT_UCC3U3 FT_UPLL FT_UCC3U3 FT_UCC3U3
Place close to FT232
FB1 FB2
| | | | a
e | -
60BR 58(¢mA 60BR 50¢mA
C72 C73 c82 C83 C84
4.7 UF 2.1 uF J_ j_ 4.7 UF 8.1 uF l €85
c77 C79 cso =cs1 - Coe
10 uF 2.1 uF 10 uF 0.1 uF 0.1 uF
XD XD XD D XD
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XXX EEPROM for USB settings or not?

Management access USB UART

FT_MGMT_UCC3U3

DS_FT232H.pdf ET_MGMT_UP
6.1 USB Bus Pouered Configuration
copy of reference circuit ET_MGMT_UPH
VBUS |—— FT MBMT_UREGIN
|9 2 D+ |p———1SB MBEMT_DP FT_MeMT_UREGIN_40 | VREGIN >4000 TXD 13 FT_MGMT_TXD/6.2B
D- p———HsBrenT IZ000 RXD FT_MGMT_RXD/6.2B
D — ET _MGMT _UQC3U3 gg VCCD s> 999 RTS# FT_MGMT_RTS/6.2B
GND VCCORE CTS#
37| Ve oTR# |11 FT_MGMT_UCC3U3
HOST Dsp# |18
Xo Egé usa_MenT_or—6 | pym DCD# |22
o or . uss_memT_op7 | pp Rz 20 3 -
° —— 10k N Q0 Ll
134 RESET TXDEN |21 R28 O YW 08
R27 5 ACBUS1 [—52 R29 > R e
— }————=- REF ACBUS2 ==
us RXLED# |27 —
R26 TXLED# |28 —1
% EECS ACBUS6 %
F EECLK PWRSAV# 3
—— EEDATA ACBUS8 ?
1 ACBUS9 [—=
XCSI
CL 10pF
Y2
I[ll o 2 | ycso aon
” 383220020008
A 42 | ;por 2925GGGGG5G
Csoe
€93 Bl e IS N 6 8 S
5 pF
CoG
S0 50 S0 KD
FT_MGMT_UPHY
FT_MGMT_UREGIN FT_MGMT_UCC3U3 FT_MGMT_UCC3U3 FT_MGMT_UPLL FT_MGMT_UCC3U3 FT_MGMT_UCC3U3

Place close to FT232

FB3
™

FB4
e |
I

= o o
600R 50dmA 600R 504mA

c87 C88 c97 C9o8 C9s
4.7 uF _@,1 uF coa cos = 4.7 uF 8.1 uF = C100
—] cg2 — —

19 uF 0.1 uF 10 uF 2.1 uF

&Xp &Xp &Xp &Xp Q)

B
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3 4 6 7 8
Place a jumPer between pins 1-2
to “emulate” having a battery present.
3UB_BATT UCCO_3U3
1
2 |-
3
JP4
'
XD
AUR Tiny Tamper Detect MCU
3U3_BATT
uie
3UB_BATT '
+—o 18 1 avec PCO_(PCINT16/ADC16/TOCCO/SS/XCK) |—% Panic bertton
vce PC1_(PCINT17/ADC17/TOCCL/INTO/CLKO) [—
9 (PCINT18/ADC18/TOCC2/RXD/INT1) PC2  |———FUR-GRI0- — —
£1a3 AUR_sPI0_7—7o| (PCINTO/ADCO)_PAQ (PCINT19/ADC19/TOCC3/TXD)_PC3 3—%@@”072 < o
tie Cle4 Aur_ori0_s—7 | (PCINT1/ADCI/AINO)_PAL (PCINT20/ADC20/TOCC4)_PC4 G—ﬁUQ—GDIOJ o1
10 uF 0.4 UF AUR_PANIC™ 75 (PCINT2/ADC2/AIN1)_PA2 (PCINT21/ADC21/TOCC5/ICP1/T0)_PC5 7—%976“07" ®[]y
121 (pciNT3/ADC3)_PA3 (PCINT22/ADC22/CLKI/TOCC6)_PC6 [—L——AUR-GP10.5 oHE e o G2
fuR_LED4—7 ] (PCINT4/ADCA)_PA4 (PCINT23/ADC23/TOCC7/T1) PC7 |—=——FVR-GPIO.6
AUR_LEDs—j=—| (PCINTS/ADCS)_PAS .
GND Aur_LEnz—72—] (PCINTE/ADCG)_PAG PDO_(PCINT24/ADC24/SDA/MOSI)  [—52 o o
AUR_LEDL (PCINT7/ADC7)_PA7 PD1_(PCINT25/ADC25/MISO) [—5¢ AUR_PANIC @
. PD2_(PCINT26/ADC26/RESET/DW) [—55
79| PBO_(PCINTS8/ADCS) PD3_(PCINT27/ADC27/SCL/SCK)
3o~ PBL(PCINT9/ADCY) <
AUR_GPI0_10—55—| PB2_(PCINT10/ADC10) GND
AUR_GPI0_11~ 53| PB3_(PCINT11/ADC11) 28| 3U3_BATT
52| PBA4_(PCINT12/ADC12) )
Sc—| PBS_(PCINT13/ADC13) NNE 0a
[FPeA_GPIO_TAMPER_0/28.2A %6 PB6_(PCINT14/ADC14) @ g é MISO T 57 45
|FPGA_GPIO_TAMPER_1/20.2A PB7_(PCINT15/ADC15) 2o o 3O O4 1051 Expansion GPIO
5 G E RESET SO O6 GND
GND_2 P ] O O
31 = gl=|= (@] UCC
GND = S
AUR_SPI_PRG_62X3_L0OCK 1
2 |-
ATTINY828R-AU AUR_GPIO_1 3
AUR_GPIO_2 a =
KXD GYID AUR_GPIO_3 =
AUR_GPIO* AUR_LED¥, AUR_PANIC and FPGA_GPIO_TAMPERX can be suapped. (s = AVRGPI0 A 6l
8.1 uF AUR_GPIO_5 7
AUR_GPIO_6 ) =
AUR_GPIO_7 9 =
AUR_GPIO_8 10 =
JP5
v %
GND GND
330R
AUR_LEDL 2 5 4 g 3 B LED11 BLUE
AUR_LED 1 ¢ 33 Ny LEDS  GREEN
AUR_LED B 7 2 1 Ol LED12  YELLOW
AUR_LED4 8 1 Pr—wx LED1@ RED
Y
R31
XD
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Analog suwitch controlling access to the MKM.

XXX suggest changing this chip to an 74AC244,
like the one used for the FPGA conflg memory.

Master Key Memory
3U3_BATT 3U3_BATT
c1e7
2.4 UF
0.1 uF
c106
U11 GND ui2
GND < |
" . ol L8 1 yece so |2
vDD w
X 4 1 [& .
2 5 hd 5 CS pull-up to disable MKM by
X0 Y Sl default (allouws programming
] x z 2 81 sck of AUR>
6 HOLD
1 vo =
01 v g 3]\
g ™ v
wo o eF8 Ao s
[FKM_AUR_MIS0/12.5C o w1
= e
L1z 23K640-1/SN
Make AUR unable to read the 0 9
MKM by installing this jumper A CONTROL GND
- Pull-down CONTROL to
enable @ (AUR> by default 71 e
o 2 1 vss
o
G
J
4; MC14551BDG

revg?2

28 Dec 2015 1/7:05:03

Sheet: 13/26 |

8




1 2 3 4 5 6
Tucco_3u3
%) Configuration Interface .
N\ ucco_3u3
ERSERSIEE £12 R40Q R41
VCCBATT_ O F12 [] []
veco o 2 4,7k 4.7k
vCcco 0 (it
CFGBVS_0
- G11 FPGA_DONE _INT <
DONEZO (=310 EDGA_DONE_INT_ {FPGA_PROGRAM B/6.4C |
PROGRAM B 0 |12 FDGA_PROGRAM_R
0 [z EPGA_INIT B _INT | Q4
Ccl\l;lg_g U1l FPGA_ D {FPGA_CFG_SCLK/16.2C | o — |2N7@@2
-5 [u10 FPGA_M1 ] ’ <FPGA_INIT_B/6.4C |
Moo |9 FPGA_ND | (FPeA_INIT_B/e.
TcK 0 Y12 FPGA_JTAG_TCK
™I 0 R13 FPGA_JTAG_TDI
TDO 0 u1s3 FPGA_JTAG_TDO R42
T™Ms 0 |13 FPGA_JTAG_THS
4.7k
XC7A200TFBG484
oXD 4
GND G
%) Since UCCO i1s 3.3V, CFGBUS must be tied High.
%) Battery 1s not used
%) PROG_B is dedicated input —-- can be driven by STM32 directly
%) INIT_B 1s bi-directional open-drain, must be driven with MOSFET to ground UCCO_3U3
R43
R44
I 5
ucco_3u3 N UCCO_3U3 N
UCCO_3U3
1
2
[] R37 - FPGA_JTAG_TCK 3
0] == 3’ - FPGA_JTAG_TMS
M[2:01 == 3’b@@1 => Master SPI 1.0k s 4
330 — FPGA_JTAG_TDO 3
FPGA_M2 FPGA_M1 FPGA_MB 9.4 UF >
LED13 8
¥¥ RED Su1
Sl oI
oS SHS FPGA_DONE/&.4D | XD XD
R39
%> “Not DONE” LED, should be of red color
A4
GND CﬁqD
revg?
28 Dec 2015 1/:05:03
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%) Transceivers [NOT USED]

%> XADC [NOT USEDI] *¥) Temperature Sensor [NOT USEDI]
N\ FPGA_UCCAUX_1U8
U13BXADC - - U13BTDIODE
sareTACe ccroc o 10 o0 e
MGTAvCC |26 vp o L DXN_0
MGTAVCC %0 VN_O ﬁo 105 S——
MGTAvCC [E vRerp-0 [ e XC7A200TFBG484
MGTAVCC L VREFN 0 - <
MGTAVCC |2 GNDADC 0 K2 9.1 uF GKD
XC7A200TFBG484 XC7A200TFBG484
v v
U13BMGTAUTT GND  GND
MGTAVTT %
meTAVTT —BZ
MGTAVTT (B2
MGTAVTT |21
MGTAVTT <2
MGTAVTT
XC7#200TFBG484
Ui13B216
MGTRREF 216 %1
MGTPRXNO_216 {—==
MGTPRXN1 216 |22
MGTPRXN2 216 |—=2
MGTPRXN3 216 |85,
MGTPRXP0_216 |-
MGTPRXP1 216 [—BL
MGTPRXP2 216 D2
MGTPRXP3 216 |20
MGTPTXNO 216 1—=
MGTPTXN1 216 22
MGTPTXN2 216 [—=2
MGTPTXN3 216 |53
MGTPTXPO 216 |22
MGTPTXP1 216 |22
MGTPTXP2 216 [—22
MGTPTXP3 216 B2t
MGTREFCLKOP 216 [—E20
MGTREFCLKON 216 [—E2
MGTREFCLK1P 216 [—2
MGTREFCLKIN 216 |—E©

XC/7A200TFBG484

revg?
28 Dec 2015 1/7:05:03
Sheet: 15/26
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1

2

SPI mux to let ARM override access to
FPGA config memory (to reprogram FPGAD

FPGA config memory, 128 Mbit

*¥) HOLD feature not used

%> PROM 1s urite—protected by default, to disable
write protection (such as during firmuware update),
jumper must be inserted

UCCO_3U3
UCCO_3U3 UCCO_3U3
/N A\
o
NlO
5 ARM access default
_Cj-j-@ 1C2P disabled through pull-up
p— \s) N 100) JAv4
0.1 uf2 v—[ ™ v—[]’\.
S|” T+ oS
IC2A
ARM_FPGA_CFG_CS_N/6.2B » Z Al Y1 %2 FPGA_PROM_CS_N
ARM_FPGA_CFG_SCLK/6.2B » — A2 Y2 FPGA_PROM_SCLK
GND [ARM_FPGA_CFG_MOSI/6.2B » 1 A3 Y3 ig FPGA_PROM_MOSI
FPGA_PROM_MISO A4 Y4 <{ARM_FPGA_CFG_MIS0/6.2B |
[FPGA_CFG_CTRL_ARM_ENA/6.4C ) 2 L 1C G
Install this jumper to allow P/
ARM to configure the FPGA 74AC244DW
IC2B
FPGA_CFG_CS_N/21.2B ) 1; Al Y1l 3
FPGA_CFG_SCLK/14.2A > 15 A2 Y2 5
|FPGA_CFG_MOSI/21.2A > 17 A3 Y3 3
A4 Y4 {FPGA_CFG_MIS0/21.2A |
|Fpemcre,cTDL,FDGA,DIS/MC)—Z—— -} 19 G
Install this jumper to allow NEER)
ARM to configure the FPGA 74AC244DW
VRN
N s
+| |x
FPGA access default
enabled through pull-douwn
GND
FPGA clock
N —
| M|
R49
UCCO_3U3
Q5
4 uce OE
c111 -
—— 2 o
9.01 UF oND
ASFL1L
gﬁD GND

N\ ucco_3u3
o
. =
o T
— IC3 N25Q0128A13ES
EpGa bROM CS Ng 1 | = VCC 8
EPGA_PROM_MISQ 2 DQ1 HOLD/DQ3 7
3 W/VPP/DQ2 C 6 FPGA_PROM_SCLK
4 VSS DQO 5 FPGA_PROM_MOSI
RV —
%[]‘\- C112
T 2.1 UF
XD 6XiD XD
{FPGA_GCLK/20.2C |
revd?2
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. . %) Upper Left Bank
%) Middle Right Bank

N\

A U13B35
U13B15 veeo 35 |-CL UCCO_3U3
vcco 15 (G612 ¢ UCCO_3V3 VCCO 35 |2
VCCO 15 H16 VCCO 35 H6 %)ICompletelg unused banks
VCCO 15 113 BK)ICompletelg unused banks VCCO 35 13 st1ll must be pouwered
VCCO 15 K20 still must be powered VCCO 35 M4
VCCO_15 h1271 VCCO 35 Ej
VCCO_15 10 035 |4
10_0_15 —JHl—163 I0_L1P_TO_AD4P 35 (B2

I0_L1P_TO_ADOP_15 [—H23 I0_LIN_TO_AD4N_35 |22

I0_LIN_TO_ADON_15 [—237 0_L2p_T0_AD12P_35 |—=

I0_L2P_TO_AD8P_15 [—22° 0 12N_T0_AD12N_35 |22

10_L2N_TO_ADBN_15 |27 10_L3P_TO_DQS_AD5P 35 [—==

I0_L3P_T0_DQS_AD1P_15 |1 I0_L3N_T0_DQS_AD5N_35 (—23
10 L3N TO_DQS_ADIN 15 |—Hi 10_[4P_T0 35 |—E2

I0_L4P_TO_15 —S% |0 L4N_TO_35 %

I0_LAN_TO_15 |32 I0_L5P_TO_AD13P 35 |22
I0_L5P T0 AD9P 15 |—1= |0 L5N TO_AD13N 35 [+
10_L5N_T0_ADON_15 (—H2> I0_L6P_T0_35 Eg

0_L6p 1015 (—H2/ I0_L6N_T0_VREF_35 [—=2
I0_L6N_T0_VREF_15 (11 I0_L7P_T1_AD6P 35 1l
|0_L7P_T1_AD2P_15 _Jﬁz 10 L7N_T1_AD6N_35 —Jﬁ
I0_L7N_T1_AD2N_15 [—H22 I0_L8p_T1_AD14P_35 [—HZ
I0_L8P_T1_AD10P_15 [—H=0 0 L8N_T1 AD14N 35 [—22
0 L8N_T1_AD1ON_15 | =227 0_L9P_T1 DQS_AD7P 35 |2

0_L9P_T1_DQS_AD3P_15 |27 10_LON_TL'DQS AD7N 35 | —2-
I0_LON_T1 DQS_AD3N_15 (K22 I0_[10P_T1_AD15P_35 |
0_[10P_T1_AD11P_15 |12 0 L10N_T1_AD15N 35 (—H2
|0 L10ON T1 AD11N_15 _Lzo I0_L11P_T1 SRCC 35 (—H3

[O_L11P T1_SRCC_15 :]J_2_1 I0_L11N_T1_SRCC_35 |2
I0_L11N_T1_SRCC_15 |21 I0_112P T1 MRCC 35 12
10 L12P T1_MRCC_15 —Jﬁg I0_L12N_T1_MRCC_35 |—23
0 L12N_T1_MRCC 15 (12 I0_L13P_T2_MRCC 35 [—*

I0_L13P_T2_ MRCC_15 (2 I0_L13N_T2_MRCC 35 [—I%
I0_L13N_T2_MRCC_15 (K1 I0_L14P_T2_SRCC 35 -2
I0_L14P_T2_SRCC_15 |—== I0_L14N_T2_SRCC_35 |2
I0_L14N_T2_SRCC_15 |20 I0_L15P T2 DQS_35 |14

0_L15P T2 DQS_15 |22 10 L15N T2 DQS 35 |-+

I0_L15N_T2_DQS_ADV_B_15 —mls 10 L16P T2 35 —mg

I0_[16P_T2_A28_15 |2 0 L16N_T2 35 [—&

0 L16N_T2_A2715 [—=L I0_L17P T2 35 |—K@

I0_L17P_T2_A26_15 Wg I0 L17N_T2_35 —JLQ

0 L17N_T2_A25_15 |29 I0_L18P_T2 35 LZ

I0_L18P_T2_A24_15 |20 0 L18N_T2 35 |—%5

I0_L18N_T2_A23715 |0 0_L19P T3735 (2

I0_L19P T3 A22715 [0 I0_L19N_T3_VREF 35 |2

I0_L19N_T3_A21 VREF_15 KL% I0_L20P_T3.35 |1

I0_L20P T3 A20 15 M1 I0 L20N T3 35 |—PL

0 120N_T3_A19_15 [—=3 I0_L21P_T3.DQS 35 |2

0 121P T3 1DQS_15 L I0_121N_T3_DQS_35 [

10 L21N_T3_DQS _A18 15 —JL—14 I0122P T335 [—2

0123 T3 A17_15 |12 0 122N_T3335 [I%

I0_L22N_T3 A16_15 |—=2° I0_123P_T3_35 |2
0_L23P_T3_FOE B_15 [—L° 0 123N_T3.35 |0
I0_123N T3 FWE B_15 |t I0_124P 1335 |

I0_L24P T3 R51 15 —Mlg |0 L24N_T3 35 —L65

|0_L24N_T3|6Rgg_ig Wt 10 25 35 evD?

- XC7A280TFBG484 ]
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1

*¥) Lower Left Bank

/N\ ucco_3u3
U13B34 - %) Bottom Bank
vcco 34 (22 A\ Ucco_3u3
VCCO 34 — &
VCCO 34 W3 U13B13
Veeo_ 34 T vcco 13 Y16
VCCO 34 = W13
vCcco 34 [AB4 - Veeo 13 1o
- T3 FMC_D@a <-- FMC_DL...] signals can be swapped VCCO 13
I0 0 34 - AA17 ]
T1 FMC_D1 VCCO 13
\0_L1P_TO 34 177 FHMC_D2 vcco 13 |-ABl4 -
IO_LIN_TO_34 - Y17 FMC_AB <-- FMC_AL...] signals can be suwapped
U2 FMC_D3 10 0 13 -
I0_L2P_TO 34 — Y16 FMC_A1
V2 FMC_D4 I0_L1P_TO 13 =
IO_L2N_TO 34 — AA16 FMC_A2
e R3 FMC_D5 IO _LIN_TO 13 =
|I0_L3P_TO_DQS 34 - - - AB16 FMC_A3
- R2 FMC_Dé& IO_L2P_TO 13
IO_L3N_TO_DQS 34 e AB17 FMC_A4
W2 FMC_D7 IO_L2N_TO 13 =
IO_L4P_TO 34 = - AA13 FMC_A5%
— = Y2 FMC_D8 I0_L3P_TO _DQS_13 -
IO_L4N_TO 34 T Ao AB13 FMC_A6&
— w1 FMC_DS IO_L3N_TO_DQS_13
I0_L5P_TO 34 — Y AA15 FMC_Az
Y1 FMC_D1@ I0_L4P_TO 13 =
IO_L5N_TO 34 = AB15 FMC_A8
— u3 FMC_D11 IO_L4N_TO 13 =
IO_L6P_TO 34 S Y13 FMC_AS
= VE FMC_D12 IO_L5P_TO 13
IO_L6N_TO VREF_34 = o AA14 FMC_A1@
- AA1 FMC_D13 IO_L5N_TO 13
IO_L7P_T1 34 — = W14 FMC_A11
AB1 FMC_D14 I0_L6P_TO 13 =
IO_L7N_T1 34 = - Y14 FMC_A12
— AB3 FMC_D15 IO_L6N_TO VREF 13 -
IO L8P T1 34 =N P - AB11 FMC_A13
AB2 FMC_D16 IO L7P T1 13
IO L8N _T1 34 — AB12 FMC_A14
Y3 FMC_D12 IO L7N T1 13 -
I0_L9P_T1 DQS 34 — - AA9 FMC_A15
- AA3 FMC_D18 IO_L8P T1 13 =
I0O_L9N_T1_DQS 34 —~ oA AB10 FMC_A16
- AA5 FMC_D19 IO_L8N T1 13
I0_L10P_T1 34 — = - AA10 FMC_A12
AB5 FMC_D20 IO_L9P_T1 DQS 13 =
IO_L10N T1 34 g e AA11 FMC_A18
- Y4 FMC_D21 |IO_LON_T1_DQS_13 =
I0_L11P_T1 SRCC 34 - V10 FMC_A19
- AA4 FMC_D22 I0_L10P T1 13
I0_L11N_T1_SRCC 34 === W10 FMC_A20
- V! FMC_D23 IO _L1ON T1 13
I0_L12P_T1_MRCC 34 - o Y11 FMC_A21
- w4 FMC_D24 I0_L11P_T1 SRCC 13 =
IO _L12N_T1_MRCC 34 - - Y12 FMC_A22
10 L13P T2 MRCC 34 |-R4 FMC_D25 I0_L1IN_T1 SRCC 13 [—mos -
A - T4 FMC_D26 I0_L12P T1 MRCC_13 FMC_CLK/6.6D |
I0_L13N_T2_MRCC 34 e W12
G L14P T2 SRCC 34 |15 FMC_D27 I0_L12N T1 MRCC 13 |— = . | MUST
10 14N T2 eRCC 34 |U5 FMC_D28 I0_L13P_T2 MRCC 13 |7 <-= FMC_CLK signal _MUST_ go
O L15P T2 DOS 34 W6 FMC D29 10 _L13N_T2_MRCC_13 into either W11l or V13 (l.e. 1nto
10 L15N T2 DQS 34 W5 FMC_D30 IO_L14P_T2_SRCC_ 13 —\%g one of the two positive (master)
0 L16P T2 34 u6 FMC_D31 IO L14N T2 SRCC 13 114 sides of the two available
116N T2 V5 I0_L15P_T2_DQS_13 |—== MRCC differential pairs)
IO L16N T2 34 FMC_NE1/6.6D _ 12 T15
1O L17P T2 34 |_R6 SN , I0_L15N_T2 DQS_13 [+
T e 16 = <{-— FMC_% control signals 10 L16P T2 13 14
O_LL7N_T2_34 15 O /e-cD can be suwapped 16N T2 13 W16
10_L18P T2 34 | —te—FIC_NUAIT/6.60 ] PP 10_L1 1213 a6
I0_L18N_T234 |8 e Nie/een] 'O—LL1177|5—T2—13 U16
I0_L19P T3 34 [—L (O_LL/N_T2_
IG_L19N_T3_VREF_34 — 7 XC7A200TFBG484
I0_L20P T3 34 |— 5°
I0_L20N_T3 34 —rc
I0_L21P_T3 DQS 34 [/
I0_L21N_T3 DQS 34 [—c2o
I0_L22P T3 34 — 0o
10 L22N T3 34 —0¢
I0_L23P T3 34 | ==
I0_L23N_T3 34—~
I0_L24P T3 34 =/
I0124N_T3734 (3 revg?2
|0 25 34 |—+ 0
— 28 Dec 2015 1/7:05:03
XC7A200TFBG484
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1 2 3 4 5 9
%> FPGA Power Subsystem —-- AUX and I/0 % _ 4 -11b
ENE347Q1 > UCCAUX = B.75U x (1 + 205 / 147> =|1.p96U
[PWR_ENA_UCCAUX/26.5A) UL4 x> UCCO = B.75U x (1 + 205 / 59 = 3.356
UCC_5UB %) Minimal load current is 2 mf:
o 1.8U / 470 Ohm = “4mA A
* PVIN VOUT ° . — FPGA _UCCAUX_1U8 3.3V / 470 Ohm = ~7mA
AVIN . _LC117 7 %) Light-load mode 1s enabled
Ol O
C113 o[ ABLE ol T27pl-_
22 UFXTY
VFB C119 -
LLM/SYNC e 47 qu §
GND RLLM el
&) o
A4 A4
S & g POK GKND GND GKD
< o B
g[]x C115
oo 0.047 UF POK_UCCAUX/26.1C |
v
GND GND GND  GND
EN634/7Q1
[PLWR_ENA_UCCO/26.3C >
Uib
Tucc 5UQ
R63
AVIN _LC“8 ’ L .
ol 5 This 1s the 3U3 rail that pouwers
Cl14 | |~ ENABLE ol T27pl—‘ both the FPGA and the ARM as well
N TN '
L = as various other components.
22 UFXTY VB
C120
LLM/SYNC — Al o
ol |y 47 uF& g —
GND RLLM LU
()] )]
v v
S & g POK GND GND GKD
< o
B[]ﬁ C116
GKD GND revg2
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1

)

%) Upper Right Bank

%) Signals, that are alloued to be swapped, can be be suapped

AN with each other and/or moved to different pins within their bank.
U13B16 A
VCCO 16 giz UCCO_3U3 UCCO_3U3
vCcCo 16 =21
VCCO 16
- D18 1 2
VCCO_16
VCCO 16 |—£22 3 4
VCCO_16 Eig 3 g
10 0_16 {FPGA_GPI0_TAMPER_8/12.2C cion EPGA_GPIO_A FPGA_GPIO A 1
|0 L1P T0 16 |13 {FPGA_GPI0_TAMPER. 1,/12.2C e EPGA_GPIO_A 9 10 | FPGA GPIO A 3
IO LIN TO 16 |14 {FPGA_IRQ_N_0/6.4C - 11 12
I0_L2P_T0 16 |10 {FPGA_IRO_N_1/6.4D 8.1 uFEPGA_GPI0_A 4 13 14 | FPGA GPIO A 5
|0 L2N_TO_16 Eﬂ {FPGA_IRG_N_2/6.4D EPGA GPIO A 4 15 16 | FPGA GPIO A 7
IO_L3P_TO DQS 16 {FPGA_IRA_N_3/6.4D
IO_L3N_TO_D85_16 Cl15 FPGA_GPIO A @ Y Su2
|0 L4N_TO 16 |—£i4 FPGA _GPIO_A_2 6XD GKD XD
10 L5P TO 16 El16 FPGA GPIO A 3
IO L6P TO 16 D14 FPGA _GPIO A 5
I0_L6N_TO_VREF 16 |12 FPGA GPIO_A_& N\ ycco_3u3
~ 0 L7P T1 16 B15 FPGA_GPIO A 7
|O_L8P_T1_16 C13 FDGH_GDIO_B_i
10 L8N T1 16 Bl13 FPGA GPIO B 2 1 2
10 L9P_Tl D_QS_].G Al5 FPGA_GPIO_B_3 3 4
10 LON T1 DQS 16 Al6  FPGA_GPIO B 4 5 6
10 L10P T1 16 Al3 FPGA GPIO B 5 EPGA_GPIO_B_ 7 8 FPGA_GPIO B 1
IO L1ON T1 16 Ald  FPGA_GPIO_B_6 C122 EPGA_GPIO_B 9 10 FPGA_GPIO B 3
10 L].].P_Tl SR_CC_16 B17 FPGA_GPIO_B_7 —_— 11 12
I0 L11N T1 SRCC_16 |—B18 {FPGA_ENTROPY_DISABLE/2.38 8.1 uFEPGA_GPIO_B_4 13 14 | FPGA_GPIO_B. 5
|0 L12P T1 MRCC 16 |21/ {FPGA_GCLK / 16.4D] EPGA_GPIO B g 15 16 | FPGA GPIO B 7
I0 L12N_T1_MRCC_16 |—SL7 . . .
10 L13P T2 MRCC 16 |-C18 ¥) FPGA_GCLK signal _MUST_ go 1into either D1/ or (C18 SU3
r " - Cl19 (1.e. into one of the tuwo positive (master) sides
I0_L13N_T2_ MRCC_ 16 [~ . pos . )
IO_L14P T2 _SRCC_16 |—== of the two available MRCC differential pairs) [XD GSGD [XD
10 L14N_T2_SRCC_16 |12 .
10_L15P T2 DQS_16 %g *) FPGA_GPIO_* and FPGA_IRQ_N_% signals can be swapped
I0_L15N_T2.DQS 16 [—=0
IO L16P T2 16 |——=
I0 L16N T2 16 220 ! :
— - ‘- A18  FPGA_GPIO_B* 1s blue LEDs 1n Alpha
I0_LL/P 1216 399 block diagram. Suggest pin header instead R64
I0 L17N T2 16 |2 gram. >Udg P
0 L18P T2 16 L2 for more versatility.
10 L18N T2 16 |20 FPoA GPI0_ LD 3/2L.8>——+1 1 8 |2 > RED LED14
IO L19P T3 16 _Dgo FDGA,GDIO,LEDJ&MBHZ 2 7 / o YELLOW LED16
[O_L19N_T3_VREF_16 %g FDGQ,GDIO,LED,U2L2BH§ 3 6 g Bl GREEN LED15
I0_120P T3 16 |25 FPGA_GPIO_LED_8/21.2Bp0——— 4 5 o BLUE  LED17
I0 120N T3116 |—22° N
I0_L21P T3 DQS 16 [—;57 330R
I0_L21N_T3 DQS 16 (—£2-
I0122P T3_16 [—£22 6XiD
I0L22NT316 |—p=?
I0_L23P_T3_16 [—£5-
IO_L23N T3 16 Go1
0 L24P 13716 [—25°
IO L24N T3 16 |——=
T 102516 |21
] revg?2
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3 4 5 6

%) Lower Right Bank

%) Signals, that are allowed to be suapped, can be be swapped
with each other and/or moved to different pins uwithin their bank.

14814 T UCCO_3U3
A VCCO 14 E,"llg
VCCO 14
VCCO 14 |-Ri2 . . . . .
VCCO 14 122 ol & <-—- Disable pull-ups on all pins during configuration
vcco 14 U9 0
VCCO 14
10 014 220
I0_L1P TO D00 MOSI 14 P22 (TPGA_CTG_MOSI/ 1.2
IO LIN TO DO1 DIN 14 R22 {FPGA_CFG_MIS0/16.3C
— |0_L2P_TO D02 14 —Egll
0 L2N_T0 D03 14 (222
I0_L3P_T0_DQS_PUDC_B_ 14 [—722
|0 L3N_T0 DQS_EMCCLK 14 Y2
10 L4P TO D04 14 |21 (K FPoA_CS N/13.4C]
|0 L4N_TO D05 14 |21 KT FPGA._SCK/13.4C |
IO_L5P_TO D06 14 P19 {MKM_FPGA_MOSI/13.4C
|0 LSN_TO D07 14 |—R12 KT FPGA_M1S0/13.4C
B IO_L6P_TO FCS B 14 %8 {FPGA_CFG_CS_N/16.2B |
I0_L6N_TO_DO8_VREF_14 SFPGA_GPI0_LED_0/20.50
10 L7P T1 D09 14 W21 {FP6A_GPIO_LED._1/20.5D ,
I0 L7N_T1 D10 14 |—W22 {FPGA_GPIO_LED_2/20.5C <-- FPGA_GPIO_% and FPGA_IRA_N_x signals can be suapped
IO L8P T1 D11 14 |~AZ0 {FPGA_GPI0_LED_3/20.5C
|0 L8N_T1 D12 14 —\A(élzl
I0_LoP_T1DQS_14 27
I0_LONT1 DQS D13 14 |[—2°.
|0 L10P T1 D14 14 |-AB
— I0 L1ON_T1 D15 14 —AEZ‘ZZ
I0_ L[11P T1 SRCC 14 |-420
|0 L11N_T1 SRCC_ 14 |20
|0 L12P T1 MRCC_14 w%g (OTGITIZED _NOISE /3.7
L e [v18 DIGITIZED_NOISE signal should go into
10 L13N T2 MRCC 14 Y19 elthletlf W19 or Y18 I(1.e. into one of thel two
1O L14P T2 SRCC 14 |18 positive (mastgr) Slqes of the two available
C IO L14N_T2 SRCC 14 %?9 MRCC differential Dal}’S)
O_L15P T2 DQS_RDWR B_14 417
_L1s5N_T2_DQS_DOUT CSO B 14 %7
I0_L16P_T2_CSI B_14 [—E/
I0_L16N_T2_A15 D31 14 |
I0_L17P_T2_Al4 D30 14 |2A18
I0 L17N T2 _A13 D29 14 |AB18
I0_L18P T2 Al2 D28 14 ﬁ;
I0 L18N T2 A1l D27 14 &
— 10 L19P T3 A10 D26 _14 %j
IQ_L19N T3 A09_D25 VREF 14 [—=7
IO_L20P_T3_A08 D24 14 |22
|0 L20N_T3_A07 D23 14 |—+8
|0 [21P T3 DQS 14 N1/
ID_L21N_T3 DQS A06 D22 14 |t/
|0 L22P T3 A05 D21 14 ﬂ%
10 L22N_T3_A04 D20 14 %3
D I0_L23P_T3_A03 D19 14 |[— -
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1 2 3 4 5 6
%) Ground Pins
%) Power - CORE & BRAM ¥) Pouwer - AUX
/\ FPGA_UCCINT_1UQ /\ FPGA_UCCAUX_1U8
U13BUCCBRAM - - U13BUCCAUX - -
J1SBCNDA . J13BONDE " VCCBRAM {iﬁ VCCAUX E%g
GND |2 GND 112 VCCBRAM  f—<2s VCCAUX  [—1o5
GND GND | VCCBRAM VCCAUX
GND |22 GND |18 E— VCCAUX P12
GND AL GND |2 XC7A200TFBG484 veeaux Rl
GND 231 CND Eil XC7A200TFBG484
GND =375 GND 75 XC7A200TFBG484
GND =355 GND e | T10
GND |52 GND |2 VCCINT 1~
GND |22 GND [~ VCCINT 2
GND o2& GND [—=& VCCINT |23
GND [—22 GND [-pts VCCINT  [— o
GND =2 GND [—ps VCCINT |52
GND [—=25 GND |- VCCINT |2
GND [—c15 GND |32 VCCINT  [—t
GND [—r2 GND == VCCINT |-
GND =2 GND |2 VCCINT =2
GND [-3= GND |22 VCCINT  f—¢
GND |52 GND [—Z VCCINT 2
GND 25 GND 2= VCCINT LlO
GND [-52< GND |52 VCCINT |2
GND GND VCCINT
GND |E2 GND RS S——
GND |E2 GND  |R10 U13BUCCINT
E7 R12
GND GND
GND |—E2 GND |—R20
E11 T7
GND GND
E20 T9
GND GND
GND |E2 GND il
F11 T17
GND GND
F17 U4
GND GND
GND |82 GND |-Y14
G6 V1
GND GND
G7 Vil
GND GND
G8 V21
GND GND
GND G2 GND |08
G10 W18
GND GND
G12 Y5
GND GND
oND | G14 oND |15
H1 AA2
GND GND
H7 AA12
GND GND
oND |H9 oND | AA22
H11 ABO
GND 757 GND 1819
GND GND
GND 18 _
- XC7A200TFBG484
XC7A200TFBG484
XD
oXD
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%) Decoupling capacitors for UCCINT and UCCBRAM
T FPGA_UCCINT_1UB

C160 A

I_l_l I_l_|[3127 _L(3133 _L[3137 j_[:l‘}@ _LCl‘H _LCl48 _L(3152 _L[3156 .
<-- Place small 8.47 uF caps right under the BGA ppckage

330 uF | 330 uF 47 uF 47 uF 4.7 uF [ 4.7 uF | 4.7 uF [ 4.7 uF | 4.7 uF | 4.7 uUF <{-- Place medium 4.7 uF caps very close to the BGA package
<-- Place large 47 uF and 330 uF caps not far fron the BGA package
G G

D <-- Distribute smaller caps evenly under the BGA| package
<-- Distribute larger caps evenly around the BGA| ppckage

@
)
%’d—l
o)
[€])]
o)

GND GND GND GND

j_CiZ"r _LC128 _LC:L3@ C134 j_C:L"r:L _LC:L‘}B _LC:L‘}S _L[3153 j_C157 j_[3161 ]

l@‘}? UF] 0.47 u1@47 UF] 0.47 UF 4. . . i
KD KD s KD s

125 _LC:LZS _L

AN
[
o
N
AN
[
o
N
AN
[
o
N
AN
[
o
_p.l
AN
[
o
-

RN
\J
[
o

! B
131 135 j_[3138 j_[3142 _LC146 _LC:LB@ _LC:LB‘} C158 j_[3162 _LC:L63 J_C164

e
l@‘}? UF ] 8.47 UI@47 UF] 8.47 UF] 8.47 UF] 8.47 UF| ©.47 UF| 0.47 UI@47 UII@‘}? UF] 8.47 UF] 8.47 UF] 8.47 UF

O
O

Sl

GND GND GND GND

%) Decoupling capacitors for UCCAUX
T FPGA_UCCAUX_1U8

_LC:L26 _LC:L32 j_(3136 j_C:LSS j_(3143 _LC:L‘}? _LC:LB:L j_C:LBB J_C:LBS <-- Place small 8.47 uf caps right under the BGA packa;G

<-- Place medium 4.7 uF caps very close to the BGA packape
47 uF 4.7 uF | 4.7 uF | 4.7 uUF B.47 ufF|B8.47 uF|B.47 uF|0B0.47 ufF|B.47 uF <-- Place large 47 uF caps not far from the BGA package

<-- Try to place smaller caps next to FPGA balls
GND GND GND GND GND GND GND GND GND
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%) Decoupling capacitors for UCCO

T UCCO_3U3

! ! ! ! ! ! <-— Place small 8.47 ufF caps right under the BGA package
C165 C166 C167 C168 C169 C175 c181 c187 C193 199 <-- Place medium 4.7 uF caps very close to the BGA |Adckage
<-- Place large 47 uF caps not far from the BGA pagkape
47 UF |47 uF |47 uF |47 uF 4.7 UF | 4.7 uF 0.47 UF|0.47 uF|B.47 UF|0.47 uF
<-— Place one of four 47 uF caps on every side of thgd BGA package
<-- Distribute six sets of caps among six FPGA 1/0 banks
GKD GKD GKD GKD GKD GKD GKD GKD GKD GKD
_me _che _Lcwz _Lcwe j_0194 J_czea ]
I4.7 uFI4.7 uF I@.W UII@.‘W UI@.47 UI@.47 uF
GKD GKD GKD GKD GKD GKD
! ! ! ! ! B
c171 C177 €183 €189 €195 c201
I4.7 uFI4.7 uF I@.W UII@.‘}? UI@.47 UI@.47 uF
GKD GKD GKD GKD GKD GKD
_Lm72 _LC:L?B _LC:L84 _Lmee _Lmee J_c2@2
I4.7 UFI‘}J uF I@.W UII@.‘}? UI@.47 UI@.47 uF
GKD GKD GKD GKD GKD GKD
R R R R R C
_Lm73 _LC:L?S _LC:L85 _LCiSl _LC:LS? J_c2@3
I4.7 UFI‘}J uF I@.W UII@.‘}? UI@.47 UI@.47 uF
GKD GKD GKD GKD GKD GKD ]
_Lm74 _Lms@ _Lmse _Lmez _Lmes J_c2@4
I4.7 UFI‘}J uF I@.W UII@.‘}? UI@.47 UI@.47 uF
GKD GKD GKD GKD GKD GKD D
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¥) UCCINT = 8.6U x (1 + 150 / 226> = 08.998{
*) FPGA Pouwer Subsystem —- CORE %) OCP_ADJ is not used (default over—-current threshold)
%) MARx are not used (output at nominal 100
%) S_IN/S_OUT are not used (single regulator Aode>
%) S_DELAY is not used (single regulator mode)
*) M/S is not used (parallel operation not nepefled
%) EA_OUT 1s not used (default control loop)
%) Minimal load current is 0A, but we still plade
load of 188 Ohms just in case (gives 18 mA
[PLWR_ENA_UCCINT/26.2A > EN5364Q1
UCC_bUe uis B
R74
o o PVIN VOUT - o 1 <FPGA_UCCINT_1UB/23.1A |
_ch%j_cz@s AN _ch% ¢
AV
22 UFl22 uF SLIN OLIS [ 27pF
o qr oLl e ENABLE LS P
EN_PB Vre C209 | c210 -
oND BRD r\[] e 47 uF 47 urRLIS
\D CIH I &7
— M/5 dTe TN
— sN VSENSE
¥
— | s peLay XD XD XD XD
— MARI1 C
S OuUT
— MAR2
EAOUT
— OCP_AD) L
% a)
=2
comr [ s & G Pok {POK_UCCINT/26.3A|
0.047 ufF Jq l
GND GND GND D
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N

*) Recommended pouwer—up sequende:
1> UCCINT
2> UCCAUX
N\ uCC_5U8 UcC_5U8
3> UCCOo A
02 D4 RC network values are preliminard
1< of [ s should be tueaked after experiper
BAT54 o BATS4
R72 R/Z76
100k a8} ) 100k T —
o h <
Cc211 g g C213 8
9.1 UF = = 0.1 uF >
= = z
o o .
¥ >, > J >
GND < X GND T
z 2 . B
a4 o
=
o =
UCC_5U0o
UCC_5V0u % %
[ e C
QT zo
D3
of | K TR
et BAT54 - O
2N7@@2|
~ | R74 N RN u ,rﬁ
as) 100k &) ) |
“ < “
o)) C212 o)) o))
o —— < N GKD
> 0.1 uF O @)
5 O O
T O O
9 = = %) ”"Pouer 0OK” LED, should be of green color
> vt Z S
4 GND ] a D
) | —
S -
[
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