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Bank 0:
Contains Configuration and Analog - Digital Converter functionality.
Bank Voltage is 2V5.

N25Q256A11EF840x is256Mb Quad SPI FLASH, used to configure
the FPGA. XC7A200T requires 77,845,216b stream.

Since Flash does not typically run at 2V5, translators must be used.

All paired routing is 100 Ohm Differential and length matched TBD
All un-paired routing is 50 Ohm single ended.

JITAG

Diode is used to prevent any
cable connection. Diode is
probably no-longer required,
Pullups are probably no longer

Veeo 0

ackflow from a Parallel IV

Use Digilent JTAG HS

Configuration Done

Pullups are pro = s ming Cable Part # 410-249P-KIT in s
4 place of installing JTAC Surface-Mount Programming Module.
R1025
49RY
0201
GND VREF
IND TMS Ve i
GND TCK Vezo 0 129
GND DO e
o o - —IRLTST-CIO3TBKT-5A
GND  NC 300R )
GND_ NC 0201 Lo
FEDMG1012T-50T523
G | G =
[(SPI Flash ROM Signal / Pin Equivalences i—
€= Clock = Input g E
erial Data In = Input Vego 0 GhD)
= Scrial Data Out = Output
N =CS = Input
For Quad, DQ pins are BiDircctional,
o "“”fﬁ‘ Help: Place serial termination . » G Please Refer to XAPPS86
Micron (Numony resisorclose e FPGA | 9 g
N25Q 3.3V (1) 32Mb - 256Mb Kintex™-7, Artix™-7 = S g wa
25Q 1.8V (1) 32Mb — 256Mb Kintex-7,Virtex-7, Artix-7 DI 5 3 ~ RIS [
1.For Numonyx N25Q: Top, Bottom, and Uniform block sectors are supported. o B3o 010
- 34 0.0
Tk vi2
™S T3 TCKO
™S 0
g FPGA CCLK. R1033 24R9 Li2]
Configuration Flash e ey CoLko
° U10
U0 n2Sq256al lefsdox 1v8 e
moasmes 11 o by T
DO D03 - LPGA DONE_GLlet DONE 0
WIVPPIDQ2 % [¢ 0.22uF 47uF 2 INIT B 0
Vvss z DQo ] 0102 FPGA PROGRAM B VM| im0
V3 V3 FPGA CONFIGBVS 7533 — Usy] PROSRAM.B.
GND GND Y
R103 9 veo Lo,
VPO
01 Yooy VR
- VN0
3 FPGA MOSL MISO0 Al -5 VREFP_0
3¢ FPGA DO DIN MISO MISOT a2 R . VREFN_0
- - T 3 o 0
3$ FPGA DI MIS02 2 FPGA D2 MIS03 1 XADCTAGND
3FPGA_D2 MISO3 A4 e s DXP_0
TXBOTO4RU DXN.0
GRD FBGASH
12,1825
XCTA200T-2FBGAS41
1v8 Conneet Vrefp and Vrefin to ground when using
internal reference
DX_P and DX_N e the Anode and Cathode of an
intermal {10 the FPGA] temperature scnsing diode.
SSWITCH TACTILE SPST-NO 0.024 15V XADC'AGND AGKD
4
1
s — i g 2 ]
[ TPGA SPLCS; FPGA CCLK o Ay B —FpGA caIK 1 GND GRD
B 2wt
Z 3 g DO
B & Reconfigure Switch o
SRI0TT OR1114 TXBOTORUT, RITIS QRIIG 00
0201 So201 | 0201 S201 TDO8_Js
100k 100k 100k 100K
VCEADC
GND
ca32
e ccomil i
U9 T 10V
. = U o DGTAGND
2 % g8
L x X1 |2 IO e
L2 x7 xo bl T2Ok567 s
L—3ul x5 X3 d0 TRO¥ 75675
7 MUXADDRMUXADDRE, £p A o2 MUXADDRO PR T
28 v ael
I A —
MUXADDRHYADDR? 8
XADC AGND
XADC SE Analog Mux for last 8 channels
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HR Bank 13:

Sufficient 1.2V Differential IO for 1.5 VMM.

All paired routing is 100 Ohm Differential and length matched TBD

All un-paired routing is 50 Ohm single ended.

Bank Voltage is at 1.2V.

Vref is handled internally by INTERNAL_VREF and pins are available for IO.
DCI is not available in HR banks.

It is unclear whether DIFF_TERM will work correctly. A
All non-clock pairs may be pin-swapped as pairs within the bank.
Clock indicated nets are routed to clock input where possible.
Voso_ 13 Tastallessisons o AC coupling o bisig ELinks for L1 Data, Configuration, and Control L
ELink 1 is dedicated to L1 data transfer applications.
ELink 2 is dedicated to SCA applications.
Replace 0RO wiith Cap for AC coupling or bia
R1252 0RO %ﬂ Molex
121 075783-01.
ws Riz2e oro ER
0201 Data Clock Down AL | == | Data Up 1
ELINK ELINK cLK1 A ] OO0 o ELINK TX 1 P
R1049 ELINK R1325 ORO ELINK CLKT JSOF A3 ] pX0-0) RIo) ELINK_TX | N
49R9 0207 TTC Down AT oD [ Data Up 2
0201 ELINK RX 1 P ELINK RX1 1 FCY A g;g " e GBS ] ELINK TX 2 P
ELINK RX | N R1326 ELINK RX1 | oF A RXN 1 TX/N7I ELINK TX 2 N B
5201 AT :
e, #2851 SIDEBAND A0 SIDEBAND B0 (55—
h T SIDEBAND Bl %BIO
LAl siDEBAND B2 [B104
,». Config Clock Down SIDEBAND B3 5153 Config Up
ELINK. R1327 QRO ELINK CLK1 }'{’j’T ELINK TX 3 P
Q2 ELINK 0201 ELINK CLK1 2504 Al N
==DMG1012T-SOT523 Config Down A
1 i} ELINK 1328 0RO ELINK RX1 2 BOY AT
= ELINK I ELINK RX1 2 JOF A
4 A
4 o [Al
HR 1.2V Bank % 2
of GND ©
U9A =
17 Use Cap for AC coupling, 0RO for DC.
< e = KOS P RoE P |8 E—
2 ATe o s IO 8T {8 ) cuss| [o.1uF
Z BI6 ETB § P BB 8 Sov1 [pa02
< N SETB 8 NO8 =
-] TR 5 SHLDGND1 GND
1 _TKI | 5
<5 SETT 1 P 5
=5 SETT_I N5
EXTERNAL 3 P 3
EXTERNAL 3 N 53
A INK TX 3 P
[SAB0 N TX 3N
AL0 INK TX 4 P
AL INK TX 4 N
710 ART OUT T
0y ART OUTN .
11 ART IN P R1341 100R
12 = CKARTINN V001 Vego 13 L.
T FLINK CLK T 7
N ART Data, Data Clock Out, Timing Clock In
13 ELIN
Ty FLINK CLK 2 N
s ART SPARE IN RI10] A n_100R pe
g5 ART SPARE IN N Y V" M501 EE Molex
> LIAN_T2_ORCC 14 ART_SPARE OUT P 120 075783-0132
Lot spiminst) = ARTSPAREOUT =
R e, [RUE ELINK RX_1 Replace with caps for AC ccoupling =]
ST ATNT) T6 ELINK RX_| N Al | = GND |BL 4
- 16 ELINK RX 2 P R1254 ORO ART | P A ART 5 P
o e 13 16 ELINK RX 2 N 0201 SCART TP ART 1 N Al RO ART 5 N ARTSP 17
10_LITN_T213 X 21 2 5CARTIN ~ TXNO [l ART S N_|7
{ A o [
R1256 ORO S[ART 2P ART 2 P A TXP_1 ART 6 P ART 6P |7
FBG484 0201 ART 2 N Al ¢ ART 6 N
, sCarTaw TXN 1 ART 6N 17
0,12,18,25 CKART IN P AT | GND B4
— XCTA200T-2FBGAS41 CKART IN N R1150 0RO CKART INI FC= A SIDEBAND B0 |-BS “KART OUT P —
0201 CKART INT FC= . élDEEAND BI B9 | CKART OUTN
ART SPARE IN P ART _SPARE_INRIE A SIDEBAND B2 B10 ART SPARE OUT P
ART SPARE IN N R1151 0RO ART SPARE INRI® | A SIDEBAND B3 | -BLL| ART SPARE OUT N
0201 s A2 | h D [ B12 ]
(R axsp T axrp T s
6[_ART 3 N 4 1 2 g ART TN_|8§
{ AT MCED! R
6 ART AT - ARTEP |8
6[CART 4 N - 7y CART § N8
[arsd
U )
Use Cap for AC coupling, 0RO for DC
L s jour
"oVl [ow2 b
SHLDGNDO GND
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HR Bank 14:
Sufficient 2.5V 10 for Elink, 2x uHDMI, PHY, External 10.
Ethernet MD Interface:
Trace Impedence = 40 Ohms
Length match to < 385 mil
Spacing is 10 mil for short runs, 4 mils for parallel runs < 500 mils 2V5 HDMI for SRS etc...
All paired routing is 100 Ohm Differential and length matched TBD LVDSS P (optionl =
All un-paired routing is 50 Ohm single ended. 4LL’M%D
Lypsi p
LVDSI N
Bank Voltage is at 2.5V, not adjustible due to PHY. Lvps2 P 2
Vref is handled internally by INTERNAL_VREF and pins are available for 10. LR R —
DCI is not available in HR banks. TR w—
It is unclear whether DIFF_TERM will work correctly. TR
All non-clock pairs may be pin-swapped as pairs within the bank. LDy —i
Clock indicated nets are routed to clock input where possible. RSN w— =
s i
VPOWER 1 (optional) T VPOWER —==]
Use Cap for AC coupling, 0RO for DC, e R
55
Sov] (0402
oy SHLDGND

iI5)

LVDSI10 P_(optional
LVDS10 N_(optional) Lol 1vpss p ==
S5 N

P LVDS6 P
LED is intended as a USER indicator. ‘ LVDS6 N

D136

LVDSS P

LVDSS N

49R9
0201 LTST-CI90GKT

LVDS9 P
LVDSY N

HR 2.5V Bank

RST N 2

&

014 af

10_LIP_T0_D00_MOSI_i4

16_LIN_T0_D0I_DIN_14
10_L2P_T0_D02_14

12C SCL 2
12C SDA 2
PGA_MOSI MISO0

A_DO_DIN_MISO MISOT
GA_DI_MISO2

INTTO D03 14 PGA_D2_MISO3

FPGA MOSI MIS00>2
PGA D0 DIN MISO MISOP2
FPGA DI 2

ez

SDA
VPOWER 2 (optional) I VPOWER

3 Vego 14

BANK 14

$———9 SHIELD

i FPGA D2
10_L3P_T0_DQS_PUDC_B_14 C RI0SS =

10_L3N_T0_DQS_EMCCLK 14 <4<t
L3P T0_DOZ 14

10 L4N_T0_DOS 14

10 LSP_T0 D06 14

10 LSN T0 D07 14

10 L6P T0_FCS B 14

10_L6N_T0 DOS_VREF 14

g Use Cap for AC coupling, 0RO for DC.

2 vee €59 | 0.
24R9 EMCCLK 13 1 C478

D201

v tuw—‘
OUTTNIT 0.01uF =
2 0201 GND E
GND 1oV

Artix supports up to 100MHz EMC and CCLK.
However, Micron Quad SPI mode only supports S4MEHz.

)
P_RII96
5

10 L9P_T1_DQS_14.
10_LON_TI_DQS_DI3_14
10 L10P_T1_DI4_14

[X)

7 EXTERNAL 2 P RI182 100R

>
i
=
2
B
|
2

10_LI5P_T2_DQS_RDWR B_14 [abAl. DSEF___RI2Z 100R
10 LISN T2 DQS DOUT CSO B 14

10 LI6P_T2 CSI B 14
10 LI6N_T2_AIS_D31_14
10_LITP T2 A4 D30 14
10 LI7N T2 AI3 D29 14

XY
(3

Veeo 14
T

EEaE
2%
-
g
=

(LYY
ok

S

0_LI8N *
10_L19P_T3_A10 D26_
10_L19N_T3_A09_ D25 VREF_14
10_L30P_T3_A08_D24_14
10_L20N_T3_A07_D23_i4
0_[21P_T3 DQS_I4
10_L2IN_T3 DQS A06_D22_14
10_123P_T3_A05_D21_14

MMFES ID

2V5 DIFF CLK P
2V DIFF CLK N

ol o)

 L22N” D20 14
10_L23P_T3_A03_DI9_14
10 L23N_T3_A02 DI8_14
10_L24P_T3_A0I DI7_14
10_L24N_T3_A00 DI6_I4

10_25_14

EXTERNAL 0 P

RS
15 DETEC SOT-

0T-23-3
DS2411

XCTAZ00T-2FBGASAT
FBG484
10,12,18,25
XCTA200T-2FBG4841

7
2N
3P EXTERNAL 3 7

EXTERNAL 3 N

4
4
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4 s 6
HR Bank 15:
Sufficient 1.2V Differential IO for part of a VMM, 1 uHDMI, 2 Ext IO pairs.
8 Differential Analog Inputs
All paired routing is 100 Ohm Differential and length matched TBD
All un-paired routing is 50 Ohm single ended.
Bank Voltage is at 1.2V.
Vref is handled internally by INTERNAL_VREF and pins are available for 10.
» | DCI is not available in HR banks. A
It is unclear whether DIFF_TERM will work correctly.
All non-clock pairs may be pin-swapped as pairs within the bank.
Clock indicated nets are routed to clock input where possible.
uic
9
PDOT B9 :“;
1 2@BOT P24 o ]
VMM2
U2
9
PDOT_BY ":ﬁ)
> oo 0z A9 I
VMM2
usc
©
rpgSpo M
2T BB A o
B B
VMM2
2Vs
uac
R1051 mo
49R9 PDX BY 1
—————— Do B VMM2-1,2 Signals
0201 2{TD0%_} TDO4 A9 tdo > g
LED is intended as a USER indicator. 7
M2 SETT 3 P )6
SETT 3 N 6
2 usc U2B
) 9 SETT 1 P_RI280 T1 A SETT 2 RI19,
rpos Bo ] MO ACALrLp TR, SETT 1 A8y ot
Lo e I -
=EDMG1012T-SOT523 2 () Y19 SETT 3 W19,
— 1 setb. SETT 3 N, seth |
£ D nsetb L SETT 3 M2l neetd
< 6] _CKBC 2. =
R1155 100R CKBC 1 P__BI3 T = R1156 Bﬂk CKBC 2 P B13
HR 1.2V Bank 0 —CRB TR B sk oCames Lo e oo
GND U6C nckbe [ TRTF Y nckbe
e c RIIST A AI00R___CKTP 1P BIS| P 2P RIS, W ] cktp2p  Bis |
rpgSpoy ™ [ TR TS G L) 0" CKIF 2N BICE
w ) 015 PP EE—— e nckip nckip
= 10_LIP_T0_ADOP 15 0 2 (D06 -1R06 A9 g,
§ 10_LIN T0_ADON \s i
Z ADSN VMMZ RIS 1R CKDT 1P EIS | o 2‘ ‘Cﬁg{.f RIT60, IR ] CKDT 2P _EIS | .o
- 10_L3P_T0_DQS_ADIP_| e : Ao 0201 CKDTIN _EIgA o 0201 CKDT2 N _BIf poyyr
10.L3NT0 DS ADIN 15 [orzp
WEN 2 T RI1162 100R DI 1P BI7 z DI2P BI7 |
et Sois WEN 2 N urc 0201 DTN Bz 4 0201 * DIIN gy &
_LANTO_1> =915 ADOP o o el
IBLLED T AT I |5 ADON PpOF RO ™ DoiP __ BI po2r _ BIS
10_LSN_TO_ADON_I5 |<hpys INAZF P —— XD DOTN Bay ® 6¢DO2P  FosN—pygq ©
c ) L6P_TO IS (< AT 2{TD0T tdo =0 ndo 6{DO2N = = ndo c
Io_LTE TI_ADOE15 N M0 WEN TN o M 0T WEN N ooy N
[ONSBTINADI1OALS RII68  o_LOOR __ENA 1P Cl7, RII6O\ ,_IO0R __ENA 2P __CIT,
10 LSNTL ADION_1S usc 0200 __ENA TN __cClgd ™ 0200 ENA2N __Cig] ™
10_L9P_T1_DOS_AD3P_ 15 o 2 nena 2 NA 2 i nena
10 LIN_T1_DQS_AD3N_15 ppOE B Mo
10_L10P_TI_ADLIP_15 (<57 ADTI TB0%As Pdo
JONCICNNTIWGDIINEI 2577 DATAO 1T N T TO0R 2<TDO8 =25 o RIIT2 100R __ CKART 1P DIoL o ; Top Dol
B0 =<~ 1 £ 8 AT LMo crarT TR o S 20— CRART T XD, Sk
DATAO I N_RI134 100R VMM2 - .
il DATAO0 | N 201 RT | P E13 RT 2 P EI3
== 4 ART TP} n +(ARTIT 2 ar
i DATAL TP RIZ ~ 008 4-iw'rvw Fisg ™ SEARTZE hera N wiag ™,
1 DATAL 2 P R1283 100R
Bl DATAL2 N 0201
10_LISN- T3 DQS ADV 15 o822 KN CA o RIK TN DIl i 001 CRTK 2N DI feyak
10_L16P_T2_A28_15 .
e [ham CRTK 1N RLITS A~ LO0R e e RITT n J00R_}, DATAO I N_Ci3| o
I LI7PT2-A2615 [lE DO 1 P R1299 100R ¥ Y V0201 TKI 1IN Cigd e 0201 DATAO TN Cigd |
o DO 1N MG
10_LI17N_T2_A25_15 20 DAT, N
A0 LN CIS TKI 3 P 15
10_L18P_T2_A24 15 120 PATA0 TN _ClL. tko TKI 3 N 3 tko
10_LISN_T2_A23_15 i) A= ——00 ntko — AN Al ke
10_LI9P T3 A22715
5 - 14 TAO | N _DIS DATA0 2 P_DIS
10_LI9N_T3_A21_VREF_15 [ TAO TN DI data0 DATAO Y N DI data0
)_L20P_T3_A20_15 3 ndata0 ndata0
10 L20NT3 A1 13 [l b b1t
10131p 75 Do 13 KL ATAL LN DI gy DATALZE DI gy
10_L2IN_T3_DQS_AI8_15 ey ndatal ndatal
10_L22P_T3_A17_15 15
10 L22N T3 l\m 1S 16 VMM2 DNP VMM2
16 == R1099 ORO. T
s DNP 0201 ] IRLIEZ6
10 12N T3 RS013 [a1S % LRI A AR _] -
D - - 25715 17_MUXADL TXADDRT >2 JTRLLP TKI 1 P RI342 t;;{xl :; 0201 D
FBG484 TKI | N R1343 0RO
10,12,18,25 ACIKITN 0201
XCTAZ00T2FBGASAT
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HR Bank 16:

Sufficient 1.2V Differential 10 for 2 VMM, Clock to / from ART.

8 Differential Analog Inputs

All paired routing is 100 Ohm Differential and length matched TBD
All un-paired routing is 50 Ohm single ended.

Bank Voltage is at 1.2V.

Vref is handled internally by INTERNAL_VREF and pins are available for 10.

DCI is not available in HR banks.

It is unclear whether DIFF_TERM will work correctly.

All non-clock pairs may be pin-swapped as pairs within the bank.
Clock indicated nets are routed to clock input where possible.

5

R1050

NI
™

Jon
J’—"V)MGHH 2T-S0T523

f £
HR 1.2V Bank ] g
Z
a
woD ql GND
2 o n
o 3 CKDT 2 P
4 CKDT 2 N
< 7 DI 2 N
o DO 7 X
DO 2 T
CKART 3P |
CKA
CKBC 3 P
CKBC 3 N
TRTP 3 P
CKTP3 N
CKDT 3 P
CKDT 3 N
D3P
D3N
T1 QS DG 3T RIl6] 100R
10_L9P_TI_DQS_16
101N T1 DS 15 [T DO N Ao
il CKTK 3 P
1 CKTK 3 N
I DATAI 3P RIIT] 100R
DATAI 3 N 0201
DATA0 3 P_RITT0 100R
DATA0 3 N 5
DATA0 4 P_RITSQ 100R
LT e Sy
1 6
10_LI4N_T2_SRCC_16 ?{g |4 PV 01
0 LISt ngz 16 T
10 LISN T2 DQS 16 faptb— = (KT
= 10 L16P T2 20 DO 3 P RII0S \ n_100R
loiunpjt}z (820 Lo
16
10 LI7N T2 16
16
10_LISN_T2_16
10_LI9P_T3_16
_T3_VREF_I6
10_L20P T3 16
16
16
5
5
5
5
3
 L24N T3 16 5
1025716
FBG484

10,12,18,25
XCTA200T-2FBGA84L

VMM2-3,4 Signals

ch0 neighbor trigger
BC clock (timestamp
test pulse clock

ena: acquisition start/stop
ena high, wen low:

ena low, wen low:
ena pulse, wen high:

wen: configuration enable

Gray-code counter advance)

configuration data input
configuration data output
token input (in analog mode)
token output (in analog mode)

acquisition is enabled

internally enabled after 40ns from ena high

in two-phase (analog) mode is acquisition

in continuous (digital) mode is acquisition and readout
in two-phase mode is readout

global reset (acquisition and registers)

wen high: configuration mode

wen pulse: acquit

on reset (also resets BC counter)

cktk: token clock

data0: flag and first data line (flag and address in analog mode)
datal: second data line

ckart: ART clock

art: ART output

ckdt: configuration (data input), data output and 6-bit ADC clock
setb: h63 neighbor trigger

U3B
5 . SETT 3 mIo [
ST )
5 et
et i
B ———
R1102 100R__CKBC 3 P B13 Kb
0201 __CKBC 3 N B4 ckbe
Cp nckbe
R1104 100R__CKTP 3 P BIS okt
VN M0201_CKTP 3 N Big. P
ncktp
R1106 100R__CKDT 3 P ElLS ckdt
Voo —aors N kg &4
R1109 100R_DI 3 P B17, di
0201 DI 3 N Blg;
ndi
DO 3 P B19 &
DO3 N B d
ndo
RII23 A A MO0R WEN 3P Cl9|
0201 _WEN 3 N C wen
] nwea
RIL 100R__ENA 3 P C17 na
Ay e m—r e
RIS A o J00R_CKART 3P D19 | o
0201__CKART 3 N D2
nckart
ART 3P EI3
4CART3 P} £ =< art
P N 53 R il
R1143 100R__CKTK 3 P D13 ckik
0201 CKTK 3 N D];’ A
ncktk
oy (xS BV EPPN 1T ™ie i
TKI 3 P [_\/\/\ﬁ] TRI 3 N & r ki
ntki
mar  cis |
TR N_Clg
| E— ntko
DATA0 3 P_DIS
AT 3 N Dy datad
DATAO S N bigg )
DATAL 3 P_DI17
DATAL3 P D7
DATAI3 N Dig ] !
ndatal
VMM2

SETT S P Y7
SETT S NO7
SETT 4 RI9, [ -
T s
it seto
nseth
7 CKBC 4 P
RT3~ - I00K ] CKBC 4 P BI3
7l IGKEGEAN| 0201 * CKBC 4 N_BIL, Kb
L7700~ CRBC AN BIE i
RI10S, oMO0R__ CKTP 4P BIs |
VM Vio01  ckTP 4N BIgL pof
nekip
RIOT,\ AJO0R kDT 4P E1S| o
1201 CKDT 4 N_Figcl &
RIG, A JO0R _ DIap B o
VR0l DiaN Bigy
ndi
poar 1o
DO 4N B2
————DOIN_Bg 4
JWEN4P > %
WEN 4 P
ICWENAN O WEN 4N wen
‘ nwen
[ ENA4P
RIG3 A ~JL00R, ENA 4P CIT,
TCENAS N 01— ENA T
7 CRART 4T
RIT42 1008 CKART 4 P_DI9,
L7 700 CRART AN DRI pepan
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chO neighbor trigger

BC clock (timestamp Gray-code counter advance)
test pulse clock

configuration data input

do: configuration data output

tki: token input (in analog mode)
tko: token output (in analog mode)
ena: acquisition start/stop

ena high, wen low:  acquisition is enabled

internally enabled after 40ns from ena high

in two-phase (analog) mode is acquisition

in continuous (digital) mode is acquisition and readout
ena low, wen low:  in two-phase mode is readout
ena pulse, wen high: ~global reset (acquisition and registers)

R wen: configuration enable
Sufficient 1.2V Differential 10 for 2 VMM's wen high: configuration mode
Al paired routing is 100 Ohm Differential and length matched TBD » . siti
Al un-paired routing is 50 Ohm single ended. wen pulse: acquisition reset (also resets BC counter)
Bank Voltage is at 1.2.
Vref s handled intemnally by INTERNAL_VREF and pins are available for 10. cktk: token clock
DClis available in HP banks. . - . .
It s unclear whether DIFF_TERM will work correctly data0: flag and first data line (flag and address in analog mode)
All non-clock pairs may be pin-swapped as pairs within the bank. datal: second data line
Clock indicated nets are routed to clock input where possible. ckart: ART clock
art: ART output
ckdt: configuration (data input), data output and 6-bit ADC clock
setb: ch63 neighbor trigger
s

Board to Board neighbor connector is
oo not needed

0201

D137
LED is intended as a USER indicator. ;‘TST'( 190GKT
~

“ VMM2-7,8 Signals
a6 RI350 OROSETB § -
JF’DMGHH?TSOTSE} 0201 SETBRSRED) 4
P 1 5 R1351 gfgst‘ru 8 SETB 8 N)4
§ U UsB ;
SETT 7 RI19, SETT 8 P Al
= 7 SETT 7 P ¢ sett ¢ = sett
HP 1.2V Bank 4 7 SETT TN SETT 7 W30S nsere SETT SN A e
U9E = Y19, SETB 8 1 P_YI9,
setb et seth
- 0 2 G ets Csere s TN vard 150,
: 10_LIP_T0 34
H IR RI209 \ A JOOR _ cKBC 7P BI3| 0 RI210_ ~_100R awcse wul g
g 10:1.21\:1‘)’1 0201 CKBC N Bl i 0201 CKBC 8 N _BIg | nckbe
1IN TO DO 34 Ri2ls \ ndoR_cktere mis o RI216 o s 100K ckrese wis o
o A — T C Vi ks N mige? o
10 L4N_TO 34
10 15P 10 34
JOILNATORS RI217 100R ckpT 7P EIs L RI218 100R ckpT 8P EIs | o
0201 CKDT 7 N_Elf_ e 0201 CKDT 8 N Elp nekdt
RIS A JOR _ Di7P  mir RI240_ s 100R bise  mi,
(T — —T A r——r
ndi ndi
RISS2 o n100R po7r 1o posr B
Do7r_ BIo Dose B
QA DoTN By &, s m—
R1241 100R. WEN 7 P C19, o R1242 100R. WEN 8 P C19 om
R1353 100R VY M0l WEN 7N 0] pol 0201 WEN B N o] o0
0201 . «
R1354 100R R1243 100R ENA 7 P Cl17, @n R1244 100R ENA 8 P C17, e
0201 0201 ENA TN __ CIg/ 0201 ENA SN __CL
AL o 52 e
G201
R1356 100R
0201 R1245 100R CKART 7 P_DI9 i R1246 100R. CKART 8 P_DI9 e
SRoc : L ™MNoor—— craRT TN D2 9, A — T G
10_L15N_T2 DQS 34 Sy m et
- o - /6 )0 8 P R1357 100R ART 7 P E13 ART 8 P EI3
10_L16P_T2 34 '\/\z: 4-:ART TP = 3 art 4-:ART 8P art
OUX“NP 0201 4 ART TN} ART 7 N El e 4 ART 8 N} ART 8 N ElL et
DI N
CKDT 8 P
CKDT 8 N R1247 100R CKTK 7 P__DI3 cktk R1248 100R CKTK 8 P DI3 [ cktk
CRART 7 L Vo0l kiR T3 Dig] X LMV ks N g ®
CRART 8 N ncktk nektk
CKB P [ TRL T P, R1249 0201 TKI 7 P Cl13 ki RI1250 100R. TKI 8 P Cl13 &
e LK]_? N KN (00R TKI 7 N Clad ntki 0201 TKI 8 N clad ntki
2 KPS 7
s ST s cis Ko 8 1P _Cis
102 T DOs34 [Saas = WEN & P TKIS N _Cley &0 TKO S TN Cle] e
N T 3 ABS WEN 8 N
08— —asr DATAO 7P Dis | o DATAO 8 P Dis | o
DATA0 7 N _Di6 ™ DATA0 8 N_DI6, o
—_— ndata0 —————————2q ndata0
DATAL TP DIT J 40y DATAL 8 P _DI7 4 40y
DATAI 7 N _DI§ da DATA1 8 N DI§ @
———————=0 ndatal ——————= ndatal
FBG484
10121825 Ve .- I
XCTE200L2FBORAT o RI358 0RO R1359 ORO__TKO § Pr—meer
DNP’ 0207 0207 {TKOTETER).
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0201 0207 TKO:8iN
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2 4 5 6
sett: ch0 neighbor trigger
ckbe: BC clock (timestamp Gray -code counter advance)
cktp: test pulse clock
di: configuration data input
do: configuration data output
tki: token input (in analog mode)
tko: token output (in analog mode)
ena: acquisition start/stop
ena high, wen low:  acquisition is enabled
A internally enabled after 40ns from ena high A
in two-phase (analog) mode is acquisition
in continuous (digital) mode is acquisition and readout
ena low, wen low: in two-phase mode is readout
ena pulse, wen high: global reset (acquisition and registers)
wen: configuration enable
wen high: configuration mode
wen pulse: acquisition reset (also resets BC counter)
HR Banl
f\‘;!mmc“c'i] g 100 O, DiTrenial s gt msched TBD token clock
ired routing is m Differential and length match .
Al un-paired routing i 50 Ohm single ended. flag and first data line (flag and address in analog mode)
Bank Voltage is at 1.2V second data line
Vref is handled internally by INTERNAL_VREF and pins are available for 10.
— DCl s available in HP banks. ART clock —
1t s unclear whether DIFF_TERM will work correcly ART output
All non-clock pairs may be pin-swapped as pairs within the bank. configuration (data input), data output and 6-bit ADC clock
Clock indicated nets are routed to clock input where possible.
¢ch63 neighbor trigger
25
R1084
49R9
DNP
B et R1319 ORO B
e Y 0201
RYED RI336 ()
1 0201
VMM2-5,6 Signals ~ |[[* V%]
=Cn SETT
SETT 7P 08
== L SETT 7 N8
Q7
2DMG1012T-50T523 uss ) UsB
SETE 410, SEILS K%l o
6 SETT5 7 ST ] s SETT 6 0] u,
6SETT 5 N nsett
vio
iy setb
setb T
R [ nsetb
s RI261 100R CKBC 6 P BI3
— (AN — R R A E— TS G 1
V201 CRBC S N_BIZL Kb - CRBCO N BIE neibe
nekbe
. R1263 100R CKTP 6 P__BIS,
R1262 A n_LOOR___CKTP BIs 3 - Seb ki
o207 CKTP SN BIgp kP ~ VY Mo201 CKTP 6 N Bléz :ck’:p
2 nckip
10 L3N 70 DQS ADSN 35
0 L4P_T0 35 5 . . RI265 A~ 100R CKDT 6P EIs|
10 LANT0 35 (oo FLRAAAJIR CKDLS B crat 0201 CKDT 6 N_Elgp S
10_LSP_T0_ADI3P 35 ol 2 nckdt
il o
10 LSN T0_ADI3N 35 . RI26 100R DI 6 P BI7,
P_T0_35 E FLOAAJMR_DLSE Bl 6 (I DIeN—Bigg &
2 3 di
KL n
DOG6P  BIO
Door BloJ
H Bt do DO N __Bagy &
2 ndo SWEN 6 7
a 5 RI269 ~_~_ 100K WEN 6 P Cl9,
10,198 11 DGS ADTY 33 [ Rt J0 Bt G SNEN 6> B e
© ‘Ig\‘Ling)ﬁs,ﬂ;;} 3 G e STENA 6 POy TOOR ENAGP  CI7
C TR T = 15 RI270 I00R ENASP  Ci7) S[ENA G N z o201 PNA G NG ©
YoXATiEAT i R34S Vo201 ENA SN CIE] e g nena
10 L1IN_TI_SRCC 35 <1f’
s I35
10 L12P_TI_MRCC 35
xel}
10 LI2N_TI_MRCC 35 T . RI27T4 \ A~ L00R CKART 6 P_DI9,
10_LI3P_T2 MRCC 35 ok B [%Z ckart ~ N Vo010 CKART 6 N D2yl skart
10_L13N_T2_MRCC_35 ARTS. 200h nekart neka
N} RI34%
10_L14P_T2_SRCC 35 ART 6P EI3
10 114N T2 SRec 35 43 4¢ART 57| AR E Ll j-z ART 6 N__EI3] o
10_LISP T2 DOS 39 Jogy 4CART 5 N - nart - o
3 RI349
2 5 . RI2T6 A ~_100R CKTK 6P DI3 |
e RN — i R ok A TS T
- 2 icktk e
LS n q
RIZ7 100K TKI6P  Ci3
NF) RI217 TO0R TKISP  Ci3 i
) q T AT EST—cig 0201 TKI6 N Clgd i
— i) = e o~ —
1 TKL6, cis IKL7 P €Y o
)_L20P_T3. ; I Ciey ko TR T M= Cle] oo
0 120N T3 35 [t ntko
10_L21P_T3_DQS 35 ks DATA0 6 P_DIs
10 L2IN T3 DQS 35 ait AR B da0 DATA0 6 N D6, ;‘m‘a‘o
L22P T3 35 3 ndata N
73
10 L22N T3 35 DATAI 6 P_DI7
X DAMALO P DI ata
10/ L23P T3 35 foie AR B datal DATAT 6 N DIg| &2l
10 L23N T3 35 gt 3N DIEg pgaat -
Tortaar T3S ot AR -
02538 MUXADDSHYADDRS >2 I DNP
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MD Interface:

Trace Impedanc hms

Length match to < 385 mil

Spacing is 10 mil for short runs, 4 mils for parallel runs < 500 mils.
Place series term resistor close to transmitter

Ethernet Peripheral Interface

Twisted Pair Interface:
Differential Impedance is 100 Ohms.

ENET 2V5A

- RJ45 w/ Planar Magnetics

=5
g3,

Route pairs apart by 3X trace height from plan. ENET 2V5 Pin to Constant Mapping
10/100/1000 PHY Match lengths as close as possiblc. 80 | |0.1uF
Do ot use sepentines to make traces match, & 7ov 1 [20n Pin Bit [2:0]
Symmetry is important. E RI131
ENET MDIO ENET MDIO M) NI GND 0201 JCCaVE Tt
N MBe—JENETMDC ENET MDC T YPo-Sor e sl 100R
. . il ILED_LINK10 110
K: N3
<K2 R pascLk MDII_P =
- ENET PHY INT RUII A K ENET INT i — 73 MDI O P [CED_LINKI00 To1
3< ENET_PHY INT Ri63 ks 0201 ENET COMA N EN PN —| MDILN ‘ MDL 0. TRDo
3 ENET RST N HENELRSTN I o R X5 RESETn i p RS A TRDI+ LED_LINK1000 100
AT ] e T \ AR
a2 . S BN Cps 2 L o [CED_DUPLEX o1t
1064 K87 ENET COL B s MDI2 2 ENET 2vs
0201 ok MDI3 P WK 1 MDL 3 TRD2. ILED RX 010
2 - MDI3 N ) Mo = TRD3+ |
X5 RXCLK = TRD3-
b [0 a1 s DT o
5By rxpv AC Coupling Caps: GND 1ok D 50
N Remove (cut-ou) reference plane dircctly B " " i
> B2 ¥ pxg undemneath capacitor body and pads. 22 pi3 Pia
%23 RxDI HSDAC P fE SGMII Do not route traces under this cutout between FIELOV gy [0
X5y RxD2 HSDAC N == the reference plane cutout and the next plane. 025! SGMIL/ MGT:
B3R Rxps 0 Value is per VCT07 rather than 0.1 from L D Rorontial Iopodoncoi & Ohms
cs JI- SOXE s Jary UG4E2 Use Cap for AC coupling, L for DC Length Mateh to 10 mil within pair,
HXA!( e N =X Tov 1 Length Match to 50 mil pair to pair within lane (TX to RX),
7 ; A3 SINP
—==<d RXD6 SIN_P S via's) are vec
Csyf RXDO Sk EAT—SNN o N han tansitions (via')ar allowsd
lomm ] fansitions must utilize GSSG via structure
E2 AT SouT P No foreign traces or planes may enter the GSSG structure.
o XK sour A _sourN 1 ciss Reference Clock length shall not exceed 4 inches total
R1065 K87 ENET TX ER S Fr g TXCL : Tov Length Match Reference Clock to 10 mil within par.
0201 i ey Route MGT Signals in accordance with Xilinx 7 Serics FPGAs
o I8 GTP Transccivers User Guide UGA82. and Xilinx 7 Series
= R0 k) INET DO FL oo FPGAs PCB Design and Pin Planning Guide UG4S3
0201 RI089 AKST ENET_TXD 2 G Txpo DUPLEX
1091 AKST 0201 ENET TXD 3 T ey X4 ENET_2V5 LINK 10 X
0201 2 ENET 2V5
RiLS K87 eeros  w = RX
1% KT 0201 ENET TXDS il 1xDe 2§, ENET 2Vs
0201 RI127 4KST ENETTXD 61} 1x0°
2% K57 0201 ENETTXD 712 TxD0 o) B0 o
1o XTAL ) 0201
Xtan 5 XTALZ 4 25V smA 100R
R1136 K87 ENET JTA 2
0201 s LINK10 3
Note: TDI, TMS, TRST N, TCK 319, o oo JBs TINKI00 TEDO T.CI90GKT NEY
have internal 150K PU lomm o A9 LINK1000 LEDI LTST-CI90GKT
all LED_LINK1000 &
.
fom<) E8 LED DPLX ~
ENET2vs % Ne e LD RX
xf, Do LED TX
%24 vooox LEDTX
VRIS ENET 2V5
Bl . CONFIGO R1093 0RO
g [VED o CONFIGL 201
am M ONFIGZ 1 R1079 0RO
> DNFIGS ‘ 0200
NFIGE R1100 0RO
Gt ONFIGS 0201
] ONFIGG R1205 0RO
0201
R1251 RO LINK1000
ENET 2V5A 0201
R1253 0RO LINK10
0200
R1272 RO LED RX
201
4 ] AVDD ENET 2V5 0RO
5 B9 0207
o} Vooon 1 0RO |
1} Yooon = ARG
s | ENET_1V0 0RO
a DVDD ge
o DVDD
] DVDD
ke | VDD
2 DVDD
Lo | DVDD
" DVDD
VSSC DVDD
PWR PWR
2vs EN[j'fz\S L8l ENET 2VSA
m.m Low Low Lom 1o 1o, Lo Lo ilmmlo, Lo Pin Bit[2] Bit[1] Bit[0]
0402 402 0001w ] 0.001uF ] 0.1uf ] OduF ] Uluk ] Dluk 10uF 0.001uF 00T Dom
V3 0201 ] 0207 * 0201 ¥ 0207 0201 0201 CFGO PHYADR[2] PHYADR([1] PHYADR[0] 111 P:i:(e’:g:g ‘::II,XUS?‘:'I: 1
= T i 2y LV A Y LY CFG1 ENA_PAUSE PHYADR[4] PHYADR([3] 000 000
CFG2 ANEG[3] ANEGL2] ANEGII] T Ao Neg 7 6ol o, Pt sve, ——[VCCAVS T
CFG3 ANEG][0] ENA_XC DIS_125 111 125 CLK option disabled. VCC2Vs 1
PWR CFG4 HWCFG_MD[2] HWCFG_MD[1] HWCFG_MD[0] 100 SGM:_:b‘;"’CS;:i‘: ] AuloNeg lo Cu. 0100 [LED_LINK1000 100
ccin 180 < 5 = Slecp mode disable g
vesin D CFG5 DIS_FC DIS_SLEEP HWCFG_MD[3] 110 Sleep mode disabed [[ED_LINKT0 1m0
g NP oy vy pran s s s B CRGo | 0= MDOMDIO 0= INT Active HIGH | 0= 30 OV SGMIT | 010 e
10uF 10uF. 0.001uF_| 0.001F [0.0uF | 01uF ] 1wk 0.1uF 1=TWSI 1 =INT Active LOW | 1=75OHM SGMII 500hm SGMII / Fiber option.
Pam 007 20T o0 Mn 7307 0201 001
0

6V3 6V3 25V 25V 10V 10V 10v
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2 3 4 5 6
1V2 MGT wor
3| MGTAVIT  MGTAVCC
T MGTAVIT  MGTAVCC
B MGTAVIT  MGTAVCC
S MGTAVIT  MGTAVCC
~+—| MGTAVIT ~ MGTAVCC
MGTAVTT
FBGISE
2,18,25
XCTA200T-2FBG4841
PWR PWR
25 Lsd SG_2Vs G 2V5A
T~~~ 1T R1137 0805 T
2 045R ~1uH S333 LoRs
ol ouF e[ o.ur
L83 2l o1 3| 0201
~ 10v 10v
MGT.

L 2A 045R ~1uH

GND

Differential Impedance is 85 Ohms
Length Match to 10 mil within pair.

Length Match to 50 mil pair to pair within lane (TX to RX).
Use 4X Spacing between pairs,

No more than two layer to layer transitions (via's) are allowed.
Transitions must utilize GSSG via structure.

No foreign traces or planes may enter the GSSG structure.
Reference Clock length shall not exceed 4 inches total.

2| $G_2Vs SG_2V5A Length Match Reference Clock to 10 mil within pair.
X3 125MHz Route MGT Signals in accordance with Xilinx 7 Series FPGAs
1 pu— ; 8 GTP Transceivers User Guide UG482, and Xilinx 7 Series
S pm| YOG ) g = FPGAs PCB Design and Pin Planning Guide UG4S3
o XTALO em| 09 3
2 S S XTALO  NQo ¢
XTALD  OF @2—
SGGND 2.5V 5mA 5G_GND SG_GND
s
T uoH V2 MGT
MGTREFCLKO P 8 RI1130 . A 100R]
MGTREFCLKOP 216 MGTRREF 216 [oE8 RIS A~ JOORT™
L MGTREFCLRO N ___E6. L vorper€or 26 0201

MGTREFCLKI P FI0L \rpircik p 216

20uF MGTREFCLKI N 10 vameereiv2le
Le MGTPRXPO 216 MGTPTXPO 216 <7
MGTPRXNG_ 216 MGTPTXNO 216 b CSGMITTX N 59
MGTPRXP1 216 MGTPTXPI 216 P-e—>
MGTPRXNI_216 MGTPTXNI 216 e
MGTPRXP2 216 MGTPTXP2 216 P2
MGTPRXNZ 216 MGTPTXN2 216 P-E65C
MGTPRXP3 216 MGTPTXP3 216 DT 50
MGTPRXN3 216 MGTPTXN3 216t
FBGST

10,12,18,25
XCTA200T-2FBGAS4L
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190CKT, 0603

4K6
8557, R2=100K R1=85K6

VMM/FPGA 1.2V Digital 10 Power

ED, Red LTST-CI90CKT, 0603

% k=l 4Lc5 u
GND PR1085 K" 0.01uF 29
0201 0201
100K 10V plag
= DELS2100-7
= [V 2]
24v-42V 4A "Ballast” Resistor ~ PWR PWR
@) “2VOINDI4s  a2v0 O = ]
R1320 0RO 12Nt ~
0805 T6.61H, 4.4, 6|
DFLS2100-7
s
i = 9
GND 0
FPGA 1.0V Internal Power
e B "Tﬂﬁ‘
= U7
GND RI331 0.01uF 2
0201 0201 SLG g ciga
100K 10V plag 5885
i aL:IIUQJ 1
= z TR/SS
PWR =
2V INDI2 - 2¥0 Q) 3| S
2 { VIN
t VIN
N
3 PGND
15| POND
PGND

Zla C6
B
2.5V=>K=1.5773, R2=100K R1=157K8 GND _xﬂl(;l‘?(f' 0.01uF 29
100K 10V D44
= DFLS2100-7 1 4
2| 4> £2
Cla4| [47.uF PWR C8 | [ATuF
V3 1 [pa02 42V0 INDI3  42V0 55 ov3 1 [0302
(m}omr Tz% LT e (<] }omr
Sov 1[0a02 ] | c10 | fszar T T6ntt, 4.4, 0.0 e Sov ] [0a02 ] i | Jaur
V3 | [pa02 DFLS2100-7 =—C14 531 [0402
0.22uF 8
L1 0402 9 V2D PS5
50V 10
SaToYa 7447797470 !
6.2A, 8A, 0.0195R|4.7TuH 6.2A, 8A, 0.0195R|4.7uH -
Header 2
GND
LT8612 Table 1 .
SW Freq MHz vs RT Value kQ
fw Rrt fow Rrt
02 232 10 412
03 150 12 332
04 110 14 280
05 887 16 237 )
o5 neo1s 03 FPGA 2.5V Power - Supply to MGT 1.2V, MGT 1.0V LDO's
w ; . 2 . s
08 523 22 158 and to FPGA 1.8V Analog, Vccaux LDO's g
-190CKT, 0603
LED, Red, LTST-CI90CKT,
R1303 K16
cis L1812
001uF
0201
1ov
E B
. c12 |]az PWR s P2 C13 | [47uF
5 ov3 | [pa02 420 INDI43  42v0 &7 ov3 1 [0a02
TV K R I : Bl
B C142 | [4.7.0F ES] C146] [4.7.uF
e V3 1 [pa2 DFLS2100-7 V3 | [pa02
g Vo P7
e o !
62, 8A, 00195RJ4 Tubt 62, $A, 00195R|4TuH
GND

When laying out power, please route point to point first, with trace
width sufficient to carry the required current.
Pours or splits can then be instantiated afterwards, without fear of

islands or choke points.

This is especially crittical for FPGA power distribution, and makes

verification easier.

[MMCX Coax Connectors for
mounting and grounding
Current location and usage is
TBD

Power Estimates:

LT8612#1 1.5Vanlg
Tanlg18 = 8%0.427ianlg12
=3.4A + losses

LT8612 #2 1.2vdgtl
Idgtl12 = 8*.150Aidig12

+0.621Aiccol2 = 1.821A + losses

LT8612#3
Ifpgal0 = 3.15Aiccint

1.0Vipga

+0.100Aiccbram = 3.65A + losses

LT8612 #4 2.5Vfpga
Ifpga25 = 0.621 Aicco2s

(via ADP1755ACPZ-1-8)

+0.511Aimgtavecl0 (viaADP1755ACPZ-9)

+ 36AImgtavtt
+0.32iccaux
.8A + losses.

Note:
Iccauxq (Vaux Quiescent) = 7mA
1.8V LVCMOS25 or 33 = 2-24mA per pin

1.2V SSTL / HSTL 8mA per pin max

P2
[*Ground Referance for Probes -
= feader2 =

(viaADP1755ACPZ-10)

P3
2

Feader
GND GND
P8

Header2 ./

N Header 2
AGND AGND

GND

Xe=0,1 for CC

ESR = DF * Xc = DF / (2*pi*f*C) = Xe / Q = tan(phi) * Xe

Z=(ESR2 + (XI-X)/'2)0.5

Fr=1/(2*pi*(L*C)0.5)

Spec for Al and Film caps @100KHz

Spec for Al and Tant @120Hz

ESR = Rsdielc(0-3MHz) + Rsmetal(30-300MHz)

ESRf2 = ESRfl * (2/f1)°0.5

ESR calculations for ceramic caaps use DF of 10%, meas'd @ 120 Hz, used @ IMHz = 0.0050hms worst case.
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PWR PWR
PWR , " PWR PWR N PWR
2A 045R ~1uH 1V2_Vddadt L94 L 1V2_Vddpl 2A 045R ~1uHl L2 il 1V2_Vddps
SR DPI7SSACPZRT T~ ~ T LT8640: ¢ DPI75SACPZ.RT T~ ~ ar
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Analog Input Routing:

Traces from input connectors (Zaxis, Zebra, etc) are routed alternately to top
and bottom layers.

Currently using max width of .152mm (6 mil) for min L

Layer stack for this area is 14 layers with all groundplanes removed except for
inner 4 layes which are Vddp - AGND - AGND - Vddp, to reduce capacitance.

Length matching is not required. Utilize latest optimized structures.
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