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1 3 4 5
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. ITAG
Since Flash does not typically run at 2V5, translators must be used. &
Diode is used to prevent any
current backflow from a Parallel IV
. . . . ) cable connection. Diode is g
All paired routing is 100 Ohm Differential and length matched TBD probably no-longer reired, Configuration Done
All ired ting is 50 Oh: ingl ded Fullups are probably no longer RP1 Use Digilent JTAG HS1.2 Programming Cable Part # 410-249P-KIT in 2vs
un-paired routing is m single ended. a K7 place of insalling JTAG SMT2 Surface-Mount Programming Modle.
R1025
49R9
19 0201
19 GND VRER
GND TMS - b
2d GND TCK Vege 0 .
GND TDO ST <
9 ~ 0 WLTST-CI93TBKT-5A
79 GND TDI P43 S —\
159 GND  NC Po13—X 300R
=g GND NC p——X 0201
= Xilinx Parallel IV Comnctor Q1
GND DMG1012T-SOT523
[*SPI Flash ROM Signal / Pin Equivalences
C = Clock = Input
Serial Data In = Input GID
= Serial Data Out = Output
SN Input
For Quad. DQ pins are BiDircctional..
o Place serial termination Please Refer to XAPPSS6
N25Q 3.3V (1) 32Mb ~ 256Mb Kintex™-7, Artix™.-7 el s
N25Q 1.8V (1) 32Mb - 256Mb Kintex-7,Virtex-7, At DI RI3
1.For Numonyx N25Q: Top, Bottom, and Uniform block sectors are supported. 156 {7y TDLO
TCK V12 TTIZ,(;J[))
TMS T3 5
™SO
1 FPGA CCLK R1033 24R9 L2
Configuration Flash e o —r T
FPGA M1 Ul10, M0
ulo 1n25g256al 1ef840x FPGA M2 U9, M2 0
FPGA SPLCS¥ 1 105 vee
; A3ID03 FPGA_DONE Gll,
DQI HoldDQ3 DONE_0
WVPPDQ2Z C & FPGAINITB Ul it B o
VES - 2D FPGA PROGRAM B NI2 | e OGRAM B O
FPGA_CONFIGBVS 25-33 us, CFGB’V% 0
R103: A9R9 VP 0 L10,
- 0ot VPO
0201 - VN 0 M9 VN0
3 FPGA MOSI MISO0. FP(EA MOSI_MISO0 1 _ RI047 49R9 0.001uF] VREFPO M10, VREFP 0
3 FPGA DO DIN MISO MISOT FPGA DO _DIN MISO MISOI1]1 0201 VREFN 0
3 S 7 25V .
3 FPGA DI MISO2 FPGA D1 MISO2 T Veeo 0
g FPGA_D2 MISO3 | XADC AGND 0
DXN_0
g
Vego 14 q Comneet Vrefp and Virefn o ground when using
g intemal reference
zZ
DX_P and DX_N are the Anode and Cathode of an
intemal fto the FPGA] temperature sensing diode.
XADC'AGND AGND
3[FPGA SPI CSF e FPGA SPL Cs# 1 [
N = - FPGA CCLK A2 FPGA CCLK 1 GND GND
A3 .
TDOG
e Reconfigure Switch —IRO¢ 75066
R1077 - PR1114 TXBOIO4RUT, PRITIES - PRITI6 TDO¥ 568 ]
0201 Sozo1 ) 001 S0t L
100K 100K 100K 100K
L
D05 Jo veeADe
GND
€432
MTD() THo3 16 :':Zf:)llul'
U g 10V
- o XADC_AGND
2380
! X X1 2 TDO: TDO2 |6
—éb X7 X0 Ll TDO. TDOL |6
L3l x5 x3 (ol TDO% 5576
[ MUXADDRMUXADDRE, by A [ MUXADDARADDRY
o om
5

9 z
z 6
MAX4TSIETE MJ< o

XADC AGND

MUXADDR o= BRRTS 6

MUXADDR:

7

XADC SE Analog Mux for last 8 channels
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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

All paired routing is 100 Ohm Differential and length matched TBD

2V5 HDMI for SRS etc

LVDSS P (optional
. . . . LVDSS N_(optional
All un-paired routing is 50 Ohm single ended. LVDSs P =
LVDSI P I‘VD’QliP —
) . . LVDSI N GND
Bank Voltage is at 2.5V, not adjustible due to PHY. IBEAR LVDSING=
. : . . LVDS? N &
Vref is handled internally by INTERNAL_VREF and pins are available for 10. ) o =
. . . LVDS3 P T
DCI is not available in HR banks. el LvpsiP
It is unclear whether DIFF_TERM will work correctly. . LYDS3 N -
: : : RS LVDS4 N AND
All non-clock pairs may be pin-swapped as pairs within the bank. i oo =
P . . RST N 1
Clock indicated nets are routed to clock input where possible. My =
12C SCL 1 SCL
12C SDA 1 SDA
VPOWER I (optional) T REONERIE=}
0 g
Replace With Cap for AC coupling] SHTECD)
RI1205 ORO
0402
LED is intended as a USER indicator. -
D136
RI052 AN
LTST-CI0GKT
Ji2
LVDSI0 P_(optional
HR 2.5V Bank e e —
LVDSI0 N _(optional LVDSS P
uoB LVDS6 P VDS N
LVDS6 N VDSIE
= 10_LIP_T0 D00} N}8§?’1‘j iz A MOSLMISOO LVDSI N =
o 22 iA_ D0 DIN _MISO MISO1 LVDS7 P Ve T
|0 LIN_T0_DOI_DIN_14 3] A DI MISOD Veeoad TVDST N LVDS2 P —m|
Z 10 L2P T0 D02 14 <t  ANDZIMS05 o PP —> GND  —=|
< 0_L2N_T0 D03 14 (<igy> r'>r R’mx’ﬂ TR vee LVDSS P LVDS2 N —=|
= 10_L3P_T9_DQS_PUDC B_L4 22 - 0201 R1300 24R9 EMCCLK 1 3 gL CAT8 LVDSS N INVIDEELT?
10_L3N_T0 _DQS_EMCCLK 14 = > OUTINH +— ——
L4P TO DO4 14 21 LVD‘] P RI1192 100R 1 0.01uF LVDS3 N
J2] LVDSI N 0201 2 0201 LVDS9 P e
10_L4N_TO DOS 14 v - GND ; v LVDS4 P —mm
i LVDSI P RIS, IR = 10v LVDSY N
10_L5P_T0 D06 _14 T TVDS2 N 0201 +— GND ——
10_L5N_T0_DO7_14 1 FP}fA 'SP CS7 = RST N 2 LVDS4 N —wm
10_L6P_TO FCS B 14 — S# = RST N —mm
Artix supports up to 100MHz EMC and CCLK.
10_L6N_T0 D08 VREF 14 ipports up . — GND |
R1194 100R However, Micron Quad SPI mode only supports S4MHz. 12C 2
3 ly supp .
10_L7P_T1_D09_14 0201 15C SDA 3 ScL |
101 LN _T1_D10_14 RI195 “lUUR EE— SDA ——
IU L8P T1 Dll 14 0201 VPOWER 2 VPOWER —smm
10 LSN_TI DI2 14 2 2 (optional) [ —
R1196 100R
10 L9P T1 DQS_14 . . . 3¢ SHIELD
0201 Replace With Cap for AC coupling]
10_LON, Tl _DQS_DI3_14 RIT07 TO0R. RI251 0
10_L10P_T1 DH 14 0201 = 0402
RIT98 100R °
101 LN L SRL T 0201 CBLGND2
l(Jilel’ T1_MRC N
10 L12N_TI_MRC e
10_L13P_T2_ MRC i
10 L13N_T2_MRC R2 N
10_L14F T2 SRC 0 RI0 A AL
14N_T2 SRC TP RI0T T00R
10_L15P_ T2 DQS RDWR | B ]4 EXT AL 1
101 L15N T2 UQS DOUT_CSO | B 14 v P R0 TOOR
0 Liep T2CSI B 14 DL o
v )89 P__RI203 100R . .
: o ELinks for L1 Data, Configuration, and Control
V. )S]ﬂ [‘ RI204 100R . . B H H
VB AT ELink 1 is dedicated to L1 data transfer applications.
I ] T . . . . . Veeo 14
0_LI9P T3 A10 ] ms 14 B ELink 2 i 1 A lication
o L AL I Hf s dedicated to SCA applications. T
10_L20P_T3_AO8 024 14 s N
) L20N_T3 AT D23 14 [t -
10_L21P_T3 DQS_14 -
10_L2IN_ T30S A6, rgz ¥ :; ] l ;l Replace 0RO wiith Cap for AC coupling or biasing = L e
[0_L22P T3 A0S D21 14 3 = =iz DSC1123DI12-200.0000T
10_L22N_T3_A04 D20 14 5] 5T MDlO 1 == MHz
A D14 [N ENET_MDC K ENET MDIO 2 _ ZC= VS DIFF CLK §
AR DIS 14 56 ENET PHY INT ___-ENET MDC 3 RI324 0RO EE VS DIFF CLK N
10_L24P T3 A01 D17 14 ENET PH T 9 — =
17 ENET RST N ,ﬁ:g 0201 Al =2 .
10124N_T3 A0 DI6 14 1S ENET RSTN & ELINK CLK 1 P : ELINK CLK1 |30 A7 o ELINK TX 1 P
ELINK CLK 1 N R1325 ORO. ELINK CLKI JR04 A3 TXN O ELINK TX | N
XCTA200T-2FBG4841 0201 A4 GND B4
FBG434 ELINK RX | P ELINK RX1 1| B} A5 ol ELINK_TX
1.0,1.2,1.8,25 ELINK RX 1 N R1326 ORO ELINK RXT 1 4 A6 TXN 1 ELINK_TX
XCTA200T-2FBG4841 0201 A7 ] S
ELINK_CLK 2 P RI327 0RO ELINK CLK1 2504 rep [GBE Y ELINK TX 3 prmees516
ELINK CLK 2 N 0201 ELINK CLK1 24 < TXN:Z g?u ELINK TX 3 ELINK TX 3N |6
ELINK RX 2 P 1328 ORO. ELINK RX1 Z,Fdj | T)((Jlr:‘? BI1 ELINK TX 4 P, ELINK TX I3
ELINK RX 2 N 0201 ELINK RX1T 2 ) Al2 TXN’i BI2 ELINK TX 4 ELINK TX l6
A3 N B3 Header 8X2
] GN HDR2XS
1329 ORO 2.
0201 0 0 2x8
Replace With Cap for AC coupling GND
R1330 ORO J5783-0040
0201 RI253 0RO
VN 002
CBLGNDI GRD
- Install ressistors for AC coupling, or biasing.
GND
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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 IO.
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
49R9
0201

DI32
ST-C190G
LED is intended as a USER indicat ;‘T’T“ 0GKT
)

VMM2-1,2 Signals

U2B
. o SETT 1 AL . SETT 2 m19, [ 5 s
LED BANK 16 Q21 e SETT I g0 S ° SETT 2 M) et SRS
DMGI012T-80T523 e s - >
Y19 SETT 3 Pr1
seth s setb
HR 1.2V Bank Y meto ———h
u9D GND R11SS 1R CKBC 1P BI3L 0 RIIS6 IR CKBC 2P BI3L o0
15 VM0l CKBCIN_BIZD S0% 0201 __CKBC 2 N_BI, 7
= 100 16 < TN TR nckbe nckbe " 10 neiehbor i
3 sett: chO0 neighbor trigger
v ONTH EATORLE) CKBC I N RI11S7 10R_ CKTP 1P BIS_| RIISS 100R _ CKTP2 P BIS_| : ghbor trigg
2 10_LIN_T0_16 H RTP ckip Bl ) ckip ckbe: BC clock (timestamp Gray-code counter advance)
Zz TOIEAToN CKTP 1P 01— CKTP TN Bigf nfhy 001 CKTP 2N Bigf néhy
= 10 L2N_T0 16 <k CKTE LN cktp: test pulse clock
Gl 10,130 To Di0s 16 [<E1T KBTI di: configuration data input
10 LN TO P16 (B DI RI159 10R _ CKDT 1P EIS.L o RI160 I0R__ CKDT 2P EIS | 0 do: configuration data output
10 LANTO 16 :.Iz = DIDI rxl = e o Vo0l CKDT TN _Elggl oy VM0l CKDT2 N EIg L poo tki: token input (in analog mode)
JOILSEATONS 16 DO I N MM R1162 100R DI 1P B17, R1163 10R _ DI2P B17, g token output (in analog mode)
IOLSNT0.16 154 WEN 1 P M0 DN Bz & 01 DI2N gy &
10 L6PT0 16 (it ST ndi = - ndi -
10_L6N_T0 VREF_16 (<2 D NATT —__ RAR._ On ena: acquisition start/stop
oI e B ENA LN DO 1N 50 & DooN By © ena high, wen low:  acquisition is enabled
ndo ndo . - .
10 L8P T1 16 CKART | P internally enabled after 40ns from ena high
AT AT CRART I X RII64 IR WEN 1P Clo| o RI1167 I0R__ WEN2P__Clof o . A
T it CKIE TP VM WEN TNz e T ) in two-phase (analog) mode is acqui
10 LON T DQS 16 CKTK I N in continuous (digital) mode is acqui:
10 LI0P.T1 16 -+ RI163 R INALE el ema RIIGY TR INA L el em ena low, wen low: i two-phase mode is readout
10 LION T 16 7 DATADTP RIIT0 100R nena, = ena pulse, wen high:  global reset (acquisition and registers)
TOSPMBAMISSRECHO DATA0 TN 0201
ST DATAI | P__RIT]| 100R en: configurati bl
OIHNATIRMRG DATAI TN M} RIIT2 100R__ CKART I P DI9L 100 RIIT4 100R__ CKART 2P DIOL 100 wen: configuration enable .
10_L13P T2 MRC ™ ool GRART TN Do 80, C AVl CRART I N Dol o wen high: configuration mode §
10_L13N_T2_MRCH TKBC 2 - ART 1 P E13 ART 2 P E13 wen pulse: acquisition reset (also resets BC counter)
10_L14P_ T2 SRC XBC 2 AL an A g
LUy s 19 CKBC 2 ARTIN _El4 ART2N _EI4
10 LI4N_T2_SRCC_16 - ARLIN BB nant ARL2N  Elg pan
el i CKTP 2T .
10_L15P_T2_DQS_16 CKTP SN cktk: token clock . .
CRDT 3P data0: flag and first data line (flag and address in analog mode)
CKDT 2 RI175 100R__ CKTK 1P DI3.L o0 RIIT6 10R_ CKTK 2P DI3L o datal: second data line
z i L 00T CRTR TN DIE nekk 0L CRTRZNDIE, jekik ckart: ART clock
DO 2P RI177 100R RI117§ 1001 TKI 1 P C3 ui RI179 T00R TKI 2 P CB i art: ART output
U%\ZH\'\ z 0201 0 TKITN _ Cl 4 0. TKI 2 Cld i ckdt: configuration (data input), data output and 6 - bit ADC clock
WEN 2 KIoP  Cis |, i3 P s | setb: ch63 neighbor trigger
2 TKI2N __Cley TKI 3 N =€ 2
a nko ntko
A DATA0 1 P_DIS DATA0 2 P_DIS
=< data0 data0
A DATAD T N DIg Saueo DATAO 2 N DIg oy
DATAL 1 P_DI7 DATAI 2 P_DI7
) DATAL TN Digy %! DATAL2 N _Dig %!
- DATALIN DRy fatal DATALZ N DI hdaiat
10 L23N_T3 16 g
10 LURTS16 1765 = DATAL2 N MR VM2 VM2
10_LAN T3 16 (P22t —
1025 16 [ : JXADDRO > 2 1 TKI3 P 05
TKI3 N 55
FBGAS4

10,12,18,25
XCTA200T-2FBGAS4I

Replace with caps for AC ccoupling
AT 1 p AR GNP z oD B arrsp
LR RXP_O TXP 0 [wBI AR SP RIS
RXN_O TXN O (B ART SN 7
RN SR oGy GND D24
- RXP_1 TXP I B AR SPART T |7
- RXN_I TXN 1 =S ART 6 ART 6N |7
. , A1 G GNp BT ¢
CRART IN I CKART INLECE SIDEBAND_AO  SIDEBAND_B0 [—B8—|CKART OUFtprGig p
CKART IN N CKART INLEC= SIDEBAND Al  SIDEBAND Bl | -B%-_| CKART OU) 8N
ART ELNK IN P ART ELNK INFB= [ A Y Noby [CBI0 | ART ELNK ot
ART ELNK IN-PART ELNK IN N Rilsl 0RO ART ELNK INSR= [ A11 | SIDEBAND A2 - SIDEBAND. B2 =51 1R FLNK 0b-ARL ELNK OUT®
ART ELNK 1N - SIDEBAND_A3 - ART ELNK OUTN
0201 Az 5! BI2
ART 3 PTA B3] ART 7
SCART3P >orsN TA RXP 2 Bid ART 75 ARLZP 18
SCART 3N = 7 RXN 2 BIS ART 7N_|8
AL GND (Bl
ART 4P TA BI6] ARTS
SARTAP RXP 3 ST ARTET |8
START AN SART AN i % ART 8 > ART SN |8
{ A8 | [BIs ¢
0o
Replace With Cap for AC coupling
120
R1S2 0RO
T M\ G40
CBLGND2 GND

Tide: 0301-MMFE-8_Bankl12 University of Arizona
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1 2 3 4 5 6
HR Bank 13:
Sufficient 1.2V Differential IO for 1.5 VMM. et g‘g "le‘gl‘(‘lzt’_f e code comter ad ,
. L N . ckbe: clock (timestamp Gray- code counter advance;
All paired routing is 100 Ohm Differential and length matched TBD ckip: test pulse clock
All un-paired routing is 50 Ohm single ended. glr congguratgon i‘a input
: 0 configuration data output
Bank'V()ltagc 1s'at 1.2V. X . ti: token input (in analog mode)
Vref is handled internally by INTERNAL_VREF and pins are available for 10. tko: token output (in analog mode)
DCIisn ilable in HR banks.
Clis not ava able banks ) ena: acquisition start/stop
It is unclear whether DIFF_TERM will work correctly. ena high, wen low:  acquisition is enabled
All non-clock pairs may be pin-swapped as pairs within the bank. internally enabled after 40ns from ena high
L . ; iin two-phase (analog) mode is acqui
Clock indicated nets are routed to clock input where possible. 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)
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: ch63 neighbor trigger
25
RI049
49R9
0201
D133 9
dasa USER indiator P e VMM2-3.4 Signals
N
M
LED BANK 13 [I1Q2 SETTS P Y7
DMG1012T-S0TS23 SEITGIN
B u4B
T SETT 3 19, [ - SETT 4 19, [ -
HR 1.2V Bank 4SETT3N SETT 3 M0 peert SETT 4 W30 peert
vi9, yi
vor S— 7% E— 7
= 0 L s R110! 100R
v ot 001 RLIQ A A J00R _CKBC3P B3| o RUO3 A A J00R _ CKBC 4P BI3|
Z TN PATONT Y M0l CKBCIN _ BIgY ri Y Moo01_CKBCAN _BIgL roo%
§ - LJ‘l(’)TLOZI\l')(-)[g 1‘; RI104 100R__CKTP 3 P BIS L oo R110S IR cKTPaP BIS L o
O Das 1 Y M0l CKTP SN Blgdh nihy M0 CKTP AN BIg) ey
RLI0S A\ AJO00R _CKDT 3P EISL o RLIOJA A JO00R _ CKDT 4P EIS | o
¥ V0201 _CKDT 3 N__Elfcl, oy 0l CKDT 4 N_EIgc]) oty
RIIO8 \ o L00R RI109 \ A 100R_DI3 P BI7 RIO, o I0R__ DL4P BI7
SN RHI"I v Vlﬁ&l{ 020_DI3 N BI, ::ﬁ 0201 DI 4N BI, ::n
> C MG pospr  BIoJ o po4r B9 |
KTK 3 DOSN __Bag 9 DO4N By $
S RI123 A A LO0R WEN 3 P col o RIIZ A~ I0OR]  WEN4P Clo|
R e g v WENS N AV R e
. 5 . 6[_ENA 4 P .
RI132 \ nLOOR ENA 3 P fei¥) RIS A I0OR] __ENA 4P CI7
0201 _ENA 3 N Ciggl oo SLENA4N T 001 ENA 4N __CIgg] o
10_L13P- T2 MRCC_13 SETT I P »4 ‘
10 LI3N_T2 MRCC_13 SETT 1N 54 . « 6 CRART 47 y
SLI3NT2 MRCC| RT3\~ 100K RI1135 \ A\ _100R_CKART 3 P__DIo RIT8 A~ I00R] __ CKART 4 P_DI9,
10 LI4F N Vaor) L Vo —CRART SN g Skt SLCKARTSN I—M% CKART S N DI o
4¢ARTIT | g = 4§ ARTaT | T Bia
4 2 nart 4 nart
10 LIGN T2 13
10_L17P_T2_13 ‘
10 LI7N T2 13 6 CKIK 4P
RI143 \ A 10R_CKTK 3P DI3 RIT4 - I00R] _ CKTK 4 P__DI3,
MVl CKTR SN Dig ] K S CKTKAN T 001" CRTK AN Digp Kk
FBGAS4
10,12,1.8,25 RIT TOOR TKI3P  CI3 RIT46 IR ]| TKI4P  CI3
XCTA200T-2FBG484L RO MG TKISN Cigy] %, (0 TKI4 N 135 %,
TKi4P cis o KIS RC= cis |
TKIAN __Cle) o TR S M= Clg heo
DATAO 3 P_DIs DATAO 4 P_DIs
DATARS P D3 daa0 6 DATAD 4 P data0
DATADSN DI6q ngaao sé DATA0 4 N DATAD AN DIeq ngamo
DATAI 3 P_DI7 DATAL 4 P_DI7
DAIAM S P DT datal 6 DATAL 4 P datal
« DATAT3 N D13 pjata sé DATAL 4N DATALEN DI8g nara
VMM2 VMM2
DNP
RI040 RO
— _ 3 University of Arizona
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HR Bank 15:
Sufficient 1.2V Differential 10 for part of a VMM, 1 uHDMI, 2 Ext IO pairs.

8 Differential Analog Inputs o 15
All paired routing is 100 Ohm Differential and length matched TBD — S o
All un-paired routing is 50 Ohm single ended.
Bank Voltage is at 1.2V. BT
Vref is handled internally by INTERNAL_VREF and pins are available for 10. uc
DCl is not available in HR banks. T )
It is unclear whether DIFF_TERM will work correctly. 2[R9 1o
All non-clock pairs may be pin-swapped as pairs within the bank. T
Clock indicated nets are routed to clock input where possible.
usc
mo
pdo
tdo
VMM2
2V5s
R1051 e
o €9
49R9 PDOE B9 -
0201 2 -[ DOA TDO4 A9 tdo
D13: VMM2
LTST-C190GKT
~
™ usC
€9
o5 8o p":’o
N A
LED BANK 15 Q3 2[0S >——-—""o 1o
DMG1012T-SOT523
j VMM2
HR 1.2V Bank =
GND ueC
uoc . PO mo
s
< 10, L1P 0 ADGY 13 HZ AD 2[(TD06 >—1R06 A9 B
% 10 LIN'T0 ADONI5 (<12 DN
10_L2P_TO_ADSP_15 - =
< 10 L2N T0 ADSN IS ;’uﬁ — VMM2
m 10 L3l? TO_DQS_ADIP_I5 T4 T
10_L3N_T0_DQS_ADIN_I5 ST FLINK TX 3 T ; )
ELINK_TX 3 o
PDC B9 pdo
ELINK TX 4 N
VMM2
D UsC
Al €9
O Tl T ADIIP del ADIIF. PDOE B0 -
10 LION TIADIIN 15 [ R 2[TDo8 >—1008 A7 {yy
I0_L1IP_TI_SRCC. 5 TERNAL TN 2P 3 %
10 L1IN_TI_SRCC ]lg i XTERNAL 3 P ?‘ I : AGND VMM2
AR XTERNAL 3 N 4= g
. R1186 = -
RCC - L
10_L14N_T2_SRCC_15 : N M G|

0_LISP_T2 DQS_IS

10 L20N T3 A19_15

10 12IP T3 DQS_IS

10_L2IN T3 DQS Al8 15

10 L22P T3 AI7_15

10 L22N T3 Al6_15
10_L23P T3 FOE B 15

10_L23N T3 FWE B_I5

10_L24P T3 RSI_I5

6
10 L24N T3 RS0_15
1025 15 [l T MUXADI AR RRT > 2

3

LVDSIS P_ (optional)
LVDSIS N_(optional LVDS5 P =]
LVDSII P
LVDSII N
LVDSI2 P
LVDSI2 N
LVDSI3 P
LVDSI3 N
LVDSI4 P
LVDSI4 N
RST N 3
12C SCL 3
12C SDA 3
VPOWER 3 (optional)
Replace With Cap for AC fouplingd) SHIELD
R1182 ORO
L Moer
GND CBLGND4
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HR Bank 35:

Sufficient 1.2V Differential 10 for 2 VMM's.
All paired routing is 100
All un-paired routing is 50 Ohm single ended.
Bank Voltage is at 1.2V

ref

DCI s available in HP banks.

1t 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.

tended as a USER indicator.

Ohm Differential and length matched TBD

LED BANK 33

handled internally by INTERNAL_VREF and pins are available for IO.

D137
LTST-CI90GKT

N
™

Q6
DMGI012T-50T523

DNP
RI319 ORO
DNP YV 0201
R1336 0RO

VMM2-5,6 Signals e

SETT
HP 1.2V Bank SETL
UoE e
SETT 5 B SETT 6 L9,
- 10 034 SCSETTS P . sett sett
; 10_LIP_T0 34 SCSEMT S N SETTS M2 nsent SETT 6 W30 et
10 LIN T0 34 . -
5 =t setb 3 setb
LY v L 35 et
~s
RI260,\ N JOOR _ CKBCSP_ B RIZ61  100R CKBC 6P BB
Va0l CKBC S N_Biggp % MAAG CKBC 6 N_BIgeL ¢
RI262, A IO0R _ CKTPS P BIs | RI263 . _100R ckPor Bis
V0T CRTP S N BIg ] <P (i) CKTP 6 N__BI 2
nekip nektp
Tt RI2oE\ A JOR _ CKDTS P EIS L o RI26S A 100R CKDT 6P EIS o
o 0201 __CKDT S N_Elgg] 5 Q01 CRDT 6 N_Eigep ekt
34 RI266 \ s 100R___ DI Bi7| o RI267 1 n 100R piler BT o
£ 3
10 LI0PT1 34 = [ “ART FINK U C0le—D BIES ndi ( DIGIN BIES ngi
10.Li1D i SREC 34 4ot DATA) 5 p ARTELNK OURS pose Bl o poer  piol .
ETIEATIE ATAQ S s 3]
10 L1IN TISRCC 0 SEATAL SN DOSN B g, DoeN B pa.
10 L12P T1 M :
rizei 73 DATAT S N RI26S A A 0201 WENSP__ CI9, RI269  n_L00R WEN 6P C19
L I MRCC LA MVIR —WEN S N —cog] wen 3 wen
10_L13P T2 MRCC 3 — SETBS P8 1R WENSN __C0d nyen 0201 WEN 6N__ €04 pyen
5 CRBC 6 SHIBISING § RIZ JOR  ENASP c1r] o R127] 100R ENAGP  Ci7 )
s CKBCoN 001 __ENASN__Clgg 0201 ENA 6N __CIgg o
5 CKTP 6 N
CRDT 6
CKDT 6 RI2T3 \ A IO0R _ CKART 5 P DI9 L o RI2T4 _n_100R CKART 6 P Do
DI 6 P V01 CKART 5 N Dagp ok M) CKART 6 N Dagl ok
[ nekart ckart
50 6 P ARTSP _EI3 ART 6P EB
4ARTS P L, 4 ART 6P an
0 DOAN — 4-:”17 SN ARTSN Bl an 4-:“1' 6N ARTON  Eldg py
7 WEN 6N
B7 ENA G P
B6 ENA 6 N RI2IS \ A MO0R___CKTK SP_DI3.| o RI2T6 s L0OR ST N
N e "‘fz > CRARTGT VN0l CKTK 5 N bigef MM CKTK 6 N_Digp Mk
Oy oAt = CRIK 6 7 SIS RIZ77 ~ ~ I00K wise i o RIZ78 TR wier oo
101N T 3 (888 Ao COREN - SCIKIS N { — IRISN  Clig i - TKION  Clag
s [T DATA0 6 N TKieP  cs o TKLTREC= Cs | o
AT 9 DATAI 6 P TR 6 N Cl6 TKI 7 N== Cl6
10_L24P T3 34 (<0 e niko niko
10 L24NT3 34 I MUXAD - DATA0 S P_DIS DATA0 6 P_DIS
1025734 [l MUXADORS SR, DATAOS P DIs { o0 DATAO G P_DIS | o
02534 XADDR2 »2 DATAOS N Digg &0 DATAO 6 N Dlgg &0/
FBGA%H =
10,12.18,25 DATALS P D17 | 4o DATAL 6P D17 | 4o
XCTAZ00T-2FBGA4841 DATAI S N Digy &l DATAL 6 N Digy %l
ndatal DATALG N DI ngat
VMM2 VM2
TRI7 P )8
TRITN 58

SETT 7
SETT 7

2|~

chO neighbor trigger

BC clock (timestamp Gray-code counter advance)

test pulse clock

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

acquisition start/stop
ena high, wen low:

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

wen: configuration enable
wen high: configuration mode
wen pulse: acquisition reset (also resets BC counter)

setb:

token clock
flag and firs
second data line
ART clock
ART output

data line (flag and address

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)

in analog mode)

configuration (data input), data output and 6 -bit ADC clock

ch63 neighbor trigger

Tide:  0301-MMFE-8_Bank33
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HR Bank 34:

Sufficient 12V Differential IO for 2 VMM's.

All paired routing hin Differential and length matched TBD

All un-paired routing is 50 Ohm single ende

Bank Voltage is at 1.2V.

Vref is handled intemally by INTERNAL_VREF and pins are available for 10.
DCIis available in HP banks.

Itis 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.

Board to Board neighbor connector is

internally enabled after 40ns from ena high
in two-phase (analog) mode is acquisition

in continuous (digital) mode is acquisition and readout

Tide:  0301-MMFE-8_Bank34

Engincer: William Hart

Revision: A

ws not needed
RI0S4
49R9
0201
DI
LED is intended as a USER indicator e, e
N
DNP
RI1257 0RO
DNP N 0201
LED BANK 34 |1 Q7 R1279 0RO
DMGI012T-S0T523 VMM?2-7.8 Signals VN 201
»0 SIg
HP 1.2V Bank SETB S PY7
SETB S N 57
USF usB
SETT 7 AAI9, SETT 8P Al9
0 TE . 7¢SETT 7 P et sett . sett
” 10_L1P.T0 AD#P 35 (Bl KB 1P 7 SETT TN SETT 7 M0 psett SETT 8N AW ey X .
¥ Q) LR T AV 25 | CKTP 7 P YI9 SETB 8 P Y19, ¢h0 neighbor trigger
<Z£ 10_L2P TO_ADI2P 35 |<I5 CRTP TN v setb BEN Y, setb BC clock (timestamp Gray-code counter advance)
10 L2NT0_ADI2N 35 L et nsctb
[ 10_L3P_T0 DQS ADSP 35 il CKDT 7P test pulse clock
 L3P_T0 ] SP 35 <t CKDT 7N i i
LONRSNRIOIDO; ol ) BL7 P RI209 100R ckBC 7P BB RI210 100R CKBCS P BISL oo configuration data input
DTN 0201 CKBCTN BILT rob. 0201 CKBCS N BIZJ rob. configuration data output
] 0 7P token input (in analog mode;
1 0 7N RI215 100R cktP7R BIS | RI2I6 100R CKTP 8P BIS | X put (in lg d)
3 WEN 7 P (] CKTP TN BIgeE o) MM CKTP s N Bigg o6 token output (in analog mode)
Lep.T0 3 WEN 7N
10_L6N_T0_VREF_35 — e
10_L7P_TI_ADGP 35 el ATE ena: acquisition start/stoj
T A TN
TONCTNATIRADSNE: Y <2 CRART 7P RI2IT 100R CKDT 7P EIS | RI2IS 100R CKDT 8 P EIS | ena high, wen low:  acquisition is enabled
[BEIUAILEED e CKART 7N 0201 CKDT 7N _Eg ), ekt MM CKDT § N _Elg ], okt
10 L8N TI ADI4N 35 (1o o 2 nekdt 80 nekdt
LONCORATDOSY DR R <1 CKIK 7N RI239 100R DI7P BI7 RI240 100R DI8P BI7
10_LON_T1 DQS_AD7N 35 0 - di d@i
N 5 TKO 0201 DITN iy & 201 DISN __Bigg &
PLEIBAD S 5 TKO . - phas .
|<|)6| I\mﬂ(zr;gp m RO B | DO 8P B | o ena low, wen Io\y. in two-phase moc!e_|§ readout .
N TSRO 3 DATA DO B DOSN B0 ena pulse, wen high: ~ global reset (acquisition and registers)
RR A Yoo i e S— VR £ T
oA TLIKIIC 2D ey DATALT R1241 100R WEN 7P CI9 RI242 100R WEN 8P C19, .
LOMCLINNTIMRGSE: D X< CKA TP MAAGTT] WEN TN__Caqg] wen (G} WEN 8 N__cog] Wen wen: configuration enable
10_L13P T2 MRCC s & _CKART 0D P 2 nwen 2 L0l nwen en high: confieurati de
IO:LISNMT2AMRCOR5Err K § GRARINGLR N RI243 100R ENATP __ CI7 RI244 100R ENASP __ CI7 wen ugh: configuration moce
10 L14P T2 SRCC 35 <4<igy e = 001 NATN——CT5S] e = 0 INAS N CTRS] o wen pulse: acquisition reset (also resets BC counter)
10 L14N T2 SRCC 35 <4< T nena - 180 nena
10_LISP_ T2 DQS 35
10 L15N T2 DQS 35 “ rKf TT N cktk: token clock
I'g L—]‘;‘; E ;i B CKDT RI1245 100R. CKART 7P DIo L RI1246 100R. CKART 8P DIO| data0: flag and first data line (flag and address in analog mode)
TR AT : g i 1; 0201 CKART 7N D20 o 0201 CKART 8 N DL " 00 datal: sccondldala line
10 LINT235 115 DO S P SRR ART7P  EB | CARTET ARTS P EB | ckart: ART clock
) DO 8 N W ART TN Blad o W= ARTEN B4 o art: ART output
§ 3& ; ‘; - ckdt: configuration (data input), data output and 6 -bit ADC clock
T FNASDP setb: ch63 neighbor trigger
T ENA S RI1247 100R okTK 7P DL RI248 100R CKTK 8P DL
5 CKART 8 7 MG CKTK 7N_Digep ok M CKTK S N_Diggp o
0 CKART 8 N
) CKTK 8 P . RE 001 TKITP C13 RIZ30 TR TKIS P C13] .
7 CRTK XN 7 KRR VN NOIR TRITN gy 0201 TRISN _ciz]
=Xie DATAD 8. TN ntki ntki
4s DATAO 8 N wise  cis o Kose  cis o
3 DATAL 8 P TKI§ N Cleg %o TKO 8 N Cle e
5 DATAI S N <
L6 MUXADIERADDRS > 2 PARHIEBES daao DATAGS P DI gao
FBGA] DATAO 7N D16l pgatap DATAOS N Dlbgy nata0
10,12,18.2.5 DATALTP DI7 ] @0 DATAL8 P DIT | @0
XCTAZ00T-2FBGAS4I DATAL TN Digg %ot DATALS N Digy %t
VM2 VM2
0201
Size: C
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MD Interface:

Trace Impedance =40 Ohms

Length mateh 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

ENET 2V5A
ENET 2vs e i
£
T ——— RJ45 w/ Planar Magnetics P o Constant Mappg
RIS R1062 Differential Impedance is 100 Ohm:
4KST QaKST Route pairs apart by 3X trace height from planc. ENET 2v5 Pin B2
0201 Q0201 Match lengths as close as possible. C80 | [0.1uF
10/100/1000 PHY Do ot srpeins o ke ces atch 2o bt v o
Symmetry is importan. 2 = RII3I
o
T YT wooe s i
3[_ENET MDC S L. MDC SCL MDIO N = n 5 [ED TINKI00 o1
p 2 LD
K2 3
v =} 125CLK MDII_P o~
3(ENETPRY INT PNELPHY INT__ st 1K — LI X INTn —| wmpi N ‘ - 3 X1+ [LED_LINK1000 100
ARSI OENELRST N 001 ENET RST N ren |2 iz p a6 1 5 o [CED_DUPLEX o1l
CENELRSTN > R K ENET RSET M) o 1 o o
040 Bs 7 7 s [ED RX 010
1064 4KST ENET COL 5oy CRS 8 7 R -
0201 L MDIS P B o 3 o CED_TX 001
- c1 MDI3 N 1 o T MX4: -
X RXCLK = MX4-
D2 1 IGND 000
X579 RXER . . i
< BTN rxpv AC Coupling Caps:
- Remove (cut-ou) reference plane dircctly B
»-B2Y rxpo undemeath capacitor body and pads. 2 i3 . Pl
%N RxDI HSDAC_P % SGMI Do not route races under this cutout etween Y G
SN Rxp2 HSDAC N the refarence plane cutout and the next plane. < .
B3 2 he reference pa ‘ s SGMII/ MGT:
5B Y rxp3 Value is per VC707 rather than 0.1 from VIl / M
.. As ! Differential Impedence is 85 Ohms.
ca SCLK P EAe <38 | oo VG2 Length Match to 10 mil within pa
o S A 3 u ength Match to 10 mil within pai.
STATY RXD4 N X oV 1 [o201 Length Match to 50 mil pair to pair within lane (TX to RX).
Ay s s p feA3__SINP SGMILTX P~ 510 Use 4X Spacing between pairs,
bon, |00 S EAT SN N €49 11001F  TSGMITTX N _o-SaMimei—| 10 No more han twolyer o ayr ransiions ') are alowed
= 1oV [0201 Transitions must utilize GSSG vi
B2 A7__soutp SGMIL RX P e orplanes may ener th GSSG snitue.
51 IG;XCE:{K SSSLLI'{' AR SOUT N |_C135|[001uF [ SGMIL RX N {g Reference Clock length shall not exceed 4 inches total.
R1065 K87 Ener TX BR_ T TXCL R oV Length Match Reference Clock to 10 mil within pair.
201 Eif T-ER Route MGT Signals in accordance with Xl 7 Series FPGAS
X X ci36 TP Transceivers User Guide UGAS2, and Xilins 7 Serics
Ri087 K ENET TXD 0 FL Tov FPGASs PCB Design and Pin Planning Guide UGAS3
088 IRST VNV ENETTXD 1 G2l 1xD¢
0201 K189 fren ENETTXD 2 G 1xD}
00T 4KST 0201 ENETTXD 3o TXD2 ENET 2V5
0201 ? 2 ENET 2V5
RILIS 4K87 ENET TXD 4 HI = ENET 2Vs
1% IKE NNt ENET TXD 5 w3y XD 28, RI061 ENET 2V5
0201 __RIT2T 4KST ENETTXD 6 J14 1XD3 0201 RI109
1128 AKST 0201 ENETTXD 7 1. X HS 020 100R 0201 R1129
0201 TXD7 SEL_OSC =X S IMHZ-E2- B0V 100R 0201 R1130
L 1 XTALL 8 5 100R 0201
™ bENTS O XTALZ 2 25V SmA DIss 100R
R1136 K87 ENET JTAG TRST Y\P< Mv” . = WLTST-CIGKT _|_ DIs4
0201 g cs LINK10 & LTST-CI90GKT _| DIs3
Note: TDI, TMS, TRST N, TCK 74 i K s D0 | \ WLTST-CI90GKT | DI30
have intemal 150K PU AY LEDT T ™ LTST-CI9GKT
all LED_LINK1000 N ¢
i e —
k7 J N ES LED DPLX M
ENET2vs S L LED DPLX Co LED RX
ko ll DY LED TX
2 | Vobox EDTX ENET 2V3
DUPLEX LINK 10 X RX
P CONFIGO
CONFIGI
CONFIGE
LINKI0
ENET 2Vs
R M
e )
o R1285 IM
AVDD DNP 0201
AVDD !
AVDD o =
4 GND GND
AN ENET 2vs
vopor -2
vopoH -
joroll ENET_1V0
. PWR PWR
2vs IKH) I:NI:_TFZ\«S @ i3l I:\JI:T 2VsA Q
1 BRI ST B o s s R g 22 0RotH L LM Pin Bit[2] Bit[1] Bit[0]
o [0 CFGO PHYADR[2] PHYADR[1] PHYADR[0] 111 PHYAQAr "00TTT™ Dort
advertise the PAUSE bit
CFG1 ENA_PAUSE PHYADR[4] PHYADR[3] 000
CFG2 ANEG[3] ANEG[2] ANEG[1] 11 “Auio-Neg en. advertise all caps: prefer slave.
> uto crossover enabled.
25 ¢ bl
CFG3 ANEG[0] ENA_XC DIS_125 111 125 CLK option disabled.
GMIT o Cu mode.
. PWR CFG4 HWCFG_MDI[2] HWCFG_MDi1] HWCFG_MDI0] 111 Fiber/capper auto-deteo isabled
Veeint ENET_1V0 CFGS DIS_FC DIS_SLEEP HWCFG_MD[3] 11 Sleep mode disabled.
2A 045 ~Tull SIDCNDIO sleced
B I AV KN SV TS SR S S, CFG6 SEL_BDT INT_POL 75/50 OHM 010 o et
0.1uF 0.1uF 500hm SERDES option
: 001
= 6v3 V3 25V 25V vV v =V
e 0301-MMFE-8 Ethernet University of Arizona
— 1118 E 4 St
Tucson, Arizona 85721
Size: C | Engincer: William Hare | Rovision: A
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2 3 a B .
w9t 1IVO_MGTI
2| MGTAVIT  MGTAVCY
s 5 MGTAVIT ~ MGTAVCC
0.220F Bi1] MGTAVIT ~ MGTAVCC
ol S| MGTAVIT  MGTAVCC
$ MGTAVIT  MGTAVCC
MGTAVIT
BG4
10,12,18,2.5
XCTA200T-2FBGASAI
PWR
V5 L84 $G_2vs
T Q RI137

2A 045R ~1uH. 0805
10R

L

24 045R ~1uH MGT: )
Differential Impedance is 85 Ohms.
GND SG_GND 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

28, SG_2V5s Length Match Reference Clock to 10 mil within pair.
125Mtz Route MGT Signals
L Ki_oNg 2 LIy oo L8 GTP Transceivers
T £ 7 }g%“ “3;3 7 o) FPGAs PCB Design and Pin Planning Guide UGAS3
=0 [ Cs1 s XTALO 31 XTALO NOO BS
1SR4 | —— | 3 ] I8F i XTALI 4| XTAL0 N0 B
0T GND X 207 > I

ABMBE-25.000MHZ-B2- 50V
PPM

50PP\
SG_GND 2.5V SmA

U9H. 1V2 MGT

MGTREFCLKO P F6 TTd — F8 R1139 \ A 100R]
: MGTREFCLKOP 216 MGTRREF 216 -
MGTREFCLKO N 6L NiGTREFCLKON 216 0201

o= MGTREFCLKI P__FI0 HLtes
MGTREFCLKIN__E10°], MGTREFCLKIP 216
MGTREFCLKIN 216

= SGMII RX P BS ~ - B4
9[_SGMII RX P sG] MGTPRXPO_216 MGTPTXPO_216 I TX P 9
o[ SGMITRX NS SOMILRX N AS] MGTPRXNG 216 MGTPTXNG 216 b5 SGMILTX N ITX N 99
R1Y3 |

MGTPRXP1 216 MGTPTXP1 216

|

MGTPRXNI_216 216 Ppex
MGTPRXP2 216 6 PeX
MGTPRXN2_216 P57
MGTPRXP3 216 P
MGTPRXN3 216 MGTPTXN3 216 p-—1—xX
FBGAS4
= 10,12,18,25
GND XCTA200T-2FBG4841

University of Arizona
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“190CKT, 0603

LT8612: RI(vout)=R2(gnd) x (Vout /0.970V -1)
1.0V =>K=0.0309, R2=100K R1=3K09
1.2V =>K=0.2371, R2=100K R1=23K7

VMM/FPGA 1.2V Digital 10 Power

. Red, LTST-CI9CKT, 0603

1 EREHA 1.5V => K=0.5464, R2=100K R1=54K6 =
B s uis I I T LT8612 1.8V => K=0.8557, R2=100K R1=85K6 =
GND gz‘ﬂﬂl’“ gz(('_llu* 2 [gug ccaa 2.5V=>K=1.5773, R2=100K R1=157K8 GND. .Klé)IXia gz%m
100K 10V Dl4g g é é é 100K 10V D144
3 o
T E' SA07__L) syne B 2 g | prsaie
o PWR PWR - s e | C144 | |4.7.0F PWR = C8_||4.7.0F
1 Q 42v0 IN D145 42V0 ,’Q EN/UV |NTVC’C V3 110402 42V0 IN D139 42V0 F’Q 4] ov3 | 0402
2 T2 1 ‘ ¢ S v BST T Ty T 1 ' ' 6 Soov{ o 11| [4.7.0F
H DFLS2100-7 s N & V3 | pan2 DFLS2100-7 cl V3 | [0a02
= il 51 panp W ] 3 2
oo = i W L : -
GND @D . - 7447797470 B LT8612 Table 1. GND 7447797470
a0 cogg 6.2A, 8A, 0.0195R4.7uH SW Freq MIlz vsRT Valuc kQ 6.2A, 8A, 0.0195R[4.7uH
10uF LLLZ CI5 Cl6
tg;;g 1206 S GND fsw Rt 100F 100F
0V S0V 02 s o 412 1206 1206
== 03 150 12 332 50V 50V
e 04 110 14 280 e
= 05 88.7 16 237 =
GND 06 715 1.8 205 GND
07 604 20 182
08 23 22 15.8
FPGA 2.5V Power - Supply to 1.8V, SCA 1.5V, MGT 1.2V, MGT 1.0V LDO's
FPGA 1.0V Internal Power
“190CKT, 0603
LED, Red, LISI “C190CKT, P603 L
L BERSM R1303 = BESH
2 17 U7 H ‘ LT8612 == Ci8 uls IH LT8612
GND _g\gIJI (Vz(llu} 29 SLUG % % % % GND .OKZ\(;I?Z giﬁollu}' 29 SLUG coaa
100K 10V Did6 Soo0o 1001 100K 10V D147 8868
2 g5 svne B (o2t 0201 E | gL sywe B {2
PWR s e | CI2 | [47uF PWR A | s e | C13 | |470F
42V0 INDI42  42v0 (Q EN/UV INTVee 6V3 | [0402 42V0 INDI43  42v0 n@ ENUV INTVeo V3 | [0a02
e p e BST 30— [ Cl42 | [47uF = ! ! | I B} e { i C146 | [4.7.uF
L t VIN SW = »—‘{ L t VIN SW »—{ L
DFLS2100-7 f“y S ov3 0402 DFLS2100-7 (‘L‘:R VIN sw L 6V3 ] [0402
Seos 5 d L o 51 pGND swHL
=0V 0 ~r ==0Y 10 Sw [
GND 7447797470 GND h 447797470
Cl149 C150 6.2A, 8A, 0.0195R 4. 7uH 6.2A, 8A, 0.0195R|4.7uH
10uF 10uF CI151 203
1206 1206 10uF 10uF
s0v 50V 1206 1206
50V 50V
L - :
GND GND GND
VMM:
1.8Vanlg: Dircct from LTM4619_1_A
Tanlgl8 = 3.4A + losscs
8Vdgtl: Direct from LTM4619_1_B
1dgtl18 = 12A + losses
8x 1.2Vanlg: From LTM4619_1_A via LT3080_1-8
. . . . . Tanlgl2 = 427A
When laying out power, it is recomended to route point to point with
. : . . y
trace width sufficient to carry the required current. Then pours or splits Tty 2B om LTMAGIS_LB via LT3080.9-16
can be instantiated, without fear of islands or choke points. This is
especially crittical for FPGA power distribution. FPGA:
v: Direct from LTM4619 2 A
Tecint = 3.15A, Iecbram = .100A
IVMOT: From LTM4619_2_B via LT3080_17
Imglavc(‘ 0.511
12 From LT\/I4619 2 B via LT3080_19,20
Teco = 621A
1.2V MGT: From LTM4619_2_B via LT3080_18
Imgtavt = 36A
Dircct from LTM4619_2_B or via LT3080_21
oo 328
25V:  Ifneeded for LVDS Direct from LTM4619_2_ B
Ieco=.621A
Iecauxq (Vaux Quicscent) = 7mA
1.8V LVCMOS2 or 33 =2-24mA per pin
1.2V SSTL / HSTL 8mA per pin max
115 116 17 118 123
['MMCX Coax Connectors for
‘mounting and grounding
Current location and usage is
D
P2 P3 ESR / Xe =0.1 for CC
["Ground Referance for Probes —! —! ;SK( et ;&)‘%%:“C):X‘ Q = tan(phi) * Xe
2 2 Fr=1/ (2pi*(L*CY0.5)
"= Header2 = Header 2 for Al and Fllm caps @100KHz
AGND G GND dTﬂH! @120Hz

serew holes for mounting
location is TBD

Header2 N/
AGND

N\ Header 2
AGND

ESR = Rsdi MHz) + R«mcmuo—zwmu/\
ESR12 = ESRA1 * m 110,
ESR calculations for ceramic caaps use DF of 10%, meas’

120 Hz, used @ IMHZ = 0.0050hms worst case.
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PWR

PWR

L19 Q

1V2_Vddpl
.

2A 045R ~1uH

GND

RI16:

54K | 47uF

002 | 0402
5

RIADGND  PWR
30K2

PN SSTTIN [ B EE ST

L2

100uF 100uF
6V3 6V3

it'm

2A 045R ~1uH HOR

0402 249
T 02F
0201
0.01u %ﬁvs
001 ADGND AGND
10V
PWR PWR
lvp 28 V2 DI (P L2 1V2_vdddi
T T
2A 045R ~1uH L i 24 msk»luiL i
33 C35 357 €373 C247
4.7uF ] 1o0ur T toour T o2
0402 1206 206 0201
6V3 6v3 6V3
PWR
1y8A L34
A~ PWR PWR
2A 045R ~1uH 1V2_Vddad2 L36 L37 Q 1V2_Vddp2
PI755ACPZRT T
BEZEEZ o JRVHVEL SV SRS ST [ PG ST O em
B 54K9 | 4.7.0F Tw{m 140 Tmour Tu»ur Tu 2uF
N w02 | 0402 V3 6V3 6V3 001
by 5 24 SR ~TaH] PWR 63
32 Z
2A 045R ~TuH  RIADOND - PWR
ADGND “;L c241 0402 333 €236 €237
O 100uF. T o2
V3 V3 0201
0.01u 6V3
0201 ADGND AGND
10V
PWR PWR
12D L46 1v2 D2 (P L47 1V2_Vddd2
T T
2A 045R ~1uH L i 24 045R —InlL i
243 244 €245 €246 248
4.7.uF " 1o0uF T oo T o2
0402 &3 &3 0201
—6V3 6V3
GND
PWR
PWR
2A (045R ~1aH 1V2_ Vddad3 L52 L3 1V2_Vddp3
DPI75SACPZRT T
2A 045R ~TuH LC; 045R ~1uH icm
v L56 100uF 100uF
oL 6v3 6v3
VOUT
24 045R ~1uH

2A 045R ~1uH

GND ADGND

RIADGND  PWR
30K2
0402

0.01ul
0201 ADGND
10V
PWR PWR
lvp  Le2 1v2 D3 (P Le3 1V2_Vddd3
T T
24 045R ~1uH L 24 045R ~1uH i
C278 €279 €280 C281 28
4.7.uF Tazar 100uF 100uF T o2
0402 oz o3 o3 0201
= 6v3 =63 6V3
GND GND

PWR
1v8A L66

2A 045R ~1uH

DPI755AC

PZRT

288
4.7.uF
0402

6V3
L74

ADGND

2A 045R ~1uH
311

G
4.7.0F T4z T 1000F

2A 045R ~1uH
L72

icﬁﬁ 045R ~1uH iczqs

100uF 100uF
V3

RIMDGND  PWR
39K2
0402

ADGND

1V2_Vddd4

2A 045R ~1uH

LT8640:

VOUT = 0.5V * (1 +Rvout / Rgnd)

2#VOUT = 1 + Rvout / Rgnd

(2* VOUT) - 1 = Rvout / Rgnd

((2*VOUT) - 1) * Rgnd = Rvout

Rend < 60K

Rend = 39.2K, VOUT = 1.0 => Rvout = 39.2K
Rgnd = 39.2K, VOUT = 1.2 => Rvout = 54.9K
Rgnd = 39.2K, VOUT = 1.5 => Rvout = 78.4K
Rgnd = 39.2K, VOUT = 1.8 => Rvout = 101.9K

PWR

PWR PWR

1V2_Vddads L20 L21 1V2_Vddps
CPZ-RT T T
RII66==C23 L mosrewn | L oot Lo Loy
KO | AT 1000 L23 100uF 100uF 0.220F
002 | 002 6V3 6V3 6V3 0201
V3 24 045K ~ PWR 6V3
(b 20 045R -1t 1V2_Vdds
RIZOEND  PWR
RIK2 A O45R ~1uH
0402 A ORI C29 €30
100uF 1000F 0.22uF
V3 &3 0201
0.01F 6V3
001 ADGND AGND
10V
PWR PWR
1V2_Vddds
2A 045R ~1uH 2A 043R ~1uH
C40 clol €204 €205
4.7.uF 100uF 100uF 0.220F
0402 o3 Q 0201
63 6V3
PWR
PWR . PWR
Q 1V2_Vddad6 L38 L39 1V2_Vddp6.
ADPI755ACPZRT T
1 2 045 3 3
o RIBT=C230 o3 A OSR-H 7y MR Ly 234
S KO | ATuF 1000F L4l 100uF 100uF 0.220F
02 [ 0402 6V3 6V3 V3 0201
R ’ o 2A 045K ~1uH A
g AD! 2A BRI 1V2_Vdd6
20 045R ~ RIZDGND  PWR
A 045R ~1uH >L R .
GND L ca 0402 3 €240
100uF 0.220F
3 0201
0.01uF 6V3
001 ADGND AGND
10V
PWR PW
1V2_Vddds
2A 043R ~1uH
€253 C254 C255
100uF 100uF 0.220F
&3 &3 0201
6V3
PWR
PWR PWR
Q 1V2_Vddad? L54 1V2_Vddp7
DPITSSACPZRT
o s e 24 0458 <1l gy oo L €269
o 47.uF 1000 LS7 1000F 1000F 0.220F
Voun 0402 6V3 6V3 6V3 0201
iy 2 045R ~1uH PWR op
084" 1V2_vdd7
2A 045 ~1uH RIBNDGND ~ PWR
= seas 30K2
GND ADGND “"“”;L c 2 LS R — 1] 215
100uF 100uF 0.220F
o3 3 0201
6V3
AGND
PWR PWR
vp L& V2 D7
24 045R ~TuH
C283 C284 €285 €286 -C287
4.7.0F 4.7.uF 100uF 100uF 0.220F
0402 1o &3 &3 0201
V3 =6V 6V3
GND
PWR
PWR PWR
1V2_ Vddadg L70 (P 1V2_Vddp8
DPI7SSACPZ-RT T

RISIE—C208 . 2A 045 ~1uH oy oR~ L
K9 | 4T 100uF
02 [ 0402 V3

RIADCND  PWR
39K2
0402

20 045R

1uH
GND ADGND

0.01uF
0201 ADGND
10v
PWR PW
V2D 1V2 D8

1V2_Vddds

2A 045R ~IuH

C317 C3l8 319 €320
470F "] 100F T io0uF T o2
o o3 o3 0201
=6v3 6v3 —— -
oD Tie: 0301-MMFE-8_Power? University of Arizona
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1 2 ‘ 3 4 5 6
PWR
PWR
1VO MGT 1 LI8 1VO_MGT
PI75SACPZRT T
C35027 045R ~1uH
12 R102 b C360
1 39K 100uF 100uF
0] S0 o3 V3
9
LT :
VOUT =05 V x (1 + Rvout / Rgnd)
2*VOUT = 1 + Rvout / Rgnd
(2*VOUT) - 1 = Rvout / Rgnd
((2*VOUT) - 1) * Rgnd = Rvout
Rend < 60K
Rgnd = 39.2K, VOU' 1.0 => Rvout .
Rgnd = 39.2K, VOUT = 1.2 => Rvout = 54.9K
Rgnd = 39.2K, VOU' 1.5 == Rvout = 78 4K
Rgnd = 39.2K, VOUT = 1.8 => Rvout = 101.9K
PWR PWR
2V5 MGT 2 2V5 MGT 2
PWR PW PWR PWR
1V2 MGT | L92 1V2 MGT 2A 045R ~utl 1V2 MGT 1 L89 1V2 MGT
DP1755ACPZ-RT ~ T ~ T
T, orsk €340 [&25 b
oU RIOTE=C329 L okt Ly 47.0F o o 24 OISR 1t 34
WOUTy SaK9 | ATuF 100uF 100uF 0402 4.7.0F 100uF 1000F
ou w2 | o V3 6V3 o3 0102 o3 V3
o3 o3
o ADI L 3
i RIOREGND
N 30K2
= 0402
331
0.01uF
001 201 GND
10V 10V
L12 1V8A
EWR 2A 045R ~1uHl
Vs L Veeo 0 C78 R~
~ T 2uF
T 001
Banks 13, 15, 16, 34, 35 are 1V2 Vcco I ST S S 5 Tov =
1000F 4.7.uF 0.22uF 0.220F A7 Data Sheet: Table 2 Note 9 XADC AGND GND PWR
Banks 0 and 14 are 2V5 Vcco v T 0201 n - u o
6V3 6V3 V3 U9 Vecaux T
F2fvecoo  veesarr o 2 . ] . . . . 3 ; 20 045R ~1uH :
pwr T2 VeGS0 B C163 Clol CI74 Co7 Cog C190 CI80 CI81 99
wap L6 Veeo 13 . o Kio azwk Jazwk [ 47wk [ 47uf T i00uE ] 100F ] 100 ] 100uF i
T Q EELIB e 40 07 07 40 [y &3 3 3 w3
Aot Lo L, - - veco 13 &3, 3, &3 1 1
100uF 4.7.uF 4.7.F 4.7.F 0.22uF 0.220F 220F :t&g B Cl52 7 Ciss C1s8
o3 2 u 7 4
I o i . U i 001 veeos 4.7.uF uF o
GND T A 8 ==Co0 T PWR o
20 20 . 22uF 20 2uF u aux
0.22ul 0.22ul 0224 0.2 oz o Veeaw Q o
2 v N v VCCO 14 1 1 1 GND
o~ o~ 8 e o Lo C70 n Lo Cis4 o
V5 L8 VCCo_14 4.7.uF 4.7.0F 4.7.uF 4.7.uF 4.7.uF NS
g 2 3 0902 00: 002 o
2A 045 ~1uH VCeo 1s G I ) L Oer GND
C104 Ca1 ey Veor 79 53 81 82 o1 93 oane
1000 4.7.0F Lecon 0.220F 0.22uF 0.220F 0.22F 0.22uF J
Qg 0902 Vet VCCAUX 001 001 0T 001 201 e
o e vcoon oA I I e con s i 1, o
VCCo 15 VCCAUX GND
0.22uF 0.22uF 0.22F 0.22uF uF 0.220F
01 eeau 0201 001 0201 [0 0201 jONDY
VCCO 16 VCCAUX V3 o o) o3 GND
VCCO_16 GND
L JUCCORIC RO CRRAM Vegbram (. e GND
VCCO 16 VCCBRAM ® % GND
VCCO 16 VCCBRAM GND
= o 2 s =
gt R -t Lcms Lc\l* L. Lc1<vs icuw L RCCOLS Lclm icms LCm(» Cl67 Lme iclse J‘cm AR )5 g
100uF 4.7.0F 4.7.uF 0.22uF 0.220F RS | oo 3 o ci 0.22uF 0.22uF 0.22uF 220 0.22uF 0.22uF 100uF 100uF 5
% 0102 002 0207 20T V| e veeoss g 20T 20T 0T 00T 00T 00T 3 v GND
V3 V3 % V3 Vo | vaCo 34 VEEOLS | V3 6v3 6v3 6v3 V3 63 GND
t—ve| VCCO 34 VCCO 35 | R T GND
-3 1 veco s 035 GND
AAT - -3 e Veeo 35 12D
tAR] VCCo 34 €035 (7 GND
AL veco s VCCO35 1 1 1 1 1 1 GND
FBGARA C134 C132 CI31 C130 CI70 C178 au
1yap  LIO 10,12, 18, 0.22uF 0.22uF 0.22uF 4.7.uF 4.7.uF 4.7.uF D
XCTA200T-2FBG4841 svzl L2 0’{;71 ’ ((3-113‘2 —1 6v3 DS
24 5 V3 3 3 V3 = i
cpproson Lo, Loy L, S CI73 L™ Len” Len' Lciss chs GND o
1000F 470F | 470F ] 47 0.220F 0.22uF 2uF 0.22uF 0.22uF 0.220F 0.220F 0.20F o
i 0907 020, T 0201 Bypass Cap Requirements from ugd83-table_2-1: I X X 0201 o
= 63 63 Vit o3l DEN 6V3 6V3 6V3 o
GND ci77 125 Ci26 C127 Vecint  Ix680uF, 12x4.7uF, 14x0.47uF oD
0.220F 0.220F 0.22uF [0 cebram  IxI00uF, 3X0.47uF GND
) Vecaux  Ixd4TuF,  4xd.7uF, Tx04TuF oD
—=6v3 V3 V3 6V3 Veeo ( 14 7uF D
GRD Veco 12 Ixd4TuF, 2:7uF, 4x0.47uF R D
Veco I3 Ixd4TuF, 2W.7uF, 4x0.47uF D
L7 Veco 14 Ixd4TuF, 2d7uF, 4x0.47uF AR =
Veco IS Ixd4TuF, 2 7uF, 4x0.47uF 2 GND
A 045R ~TuH Veco l6 IX4TUF, 2XTF, 4x0.47uF FBGASE
ci37 i L Lem Lom  Lom Veco 33 IXTUF, 2dTUF, 404TuF 10,12,18,25  XADC AGND
1000 4.7.0F 4.7.0F 4.7.0F 0.220F Veco 34 IxdTuF, 2x7uF, 4x0.47uF XCTA200T-2FBGASa]
2 2 Veco 35 Ixd4TuF, 2x7uF, 4x0.4TuF
6v3 6v3 o3 o3 % B
s "oy "oy [ Bypass Cap Requirements from ugd82-table_5-6_5-8: L0022 ROLCepmio Corslargabsined el P N
0.22uF 0.22uF 0.22uF 0.22uF : o Xilinx recommended 0.47 0402 Ceramic Caps, per Tie:  0301-MMFE-8 Power3 University of Arizona
I 2 X MGTavee Ixd.7uF, 2x0.IuF Ayaet practice: = IS E 4th St
6v3 6v3 6v3 MGTavit Ix4.7uF, 2x0. IuF Tucson, Arizona 85721

Bypass Cap Requirements from ug480:
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uip UIE U2 W2E up U3E U4D U4E 5D USE U6D U6E umD UTE USE
1V2_Vddpl [APreAmp Al Source V2 Vddp2  [APreAmp T Souree APreAmp| Al Source 1V2_Vddpd  [APreAmp T Source 1V2_Vddps  [APreAmp) Al Source 1V2_Vddps  [APreAmp Al Source V2 Vddp7  [APreAmp Al Source 1V2_Vadps (Al Source
Al ; A A Al ALy, v A A
M v Al a Vadp < 2 M a Alta Vadp Vadp a 2
2 A< vadp < 2 a Vddp Vddp a
Vddp < o a Vddp Vddp a
a Vddp ’ L [ a Vddp Vddp a
a Vddp < o2 a Vddp @ Vddp a
< 5 1a vadp < i @ Vddp @ Vddp a
< < Vadp < a Vddp Vddp a
< V. 2 o vadp < a v Vddp Vddp a v
< V. Vddp < a Vddp Vddp a
< Vddp < . a Vddp Vddp a
< V. Vddp < v a Vddp Vadp a
< Vddp < a Vddp Vadp a
1 a Tl a
B IV2Vd2 Al Drain S 1V2_Vddd 5 B 1V2.Vdd6  |Alg Drain [Alg Drain B
< AT Ve E Al AlT : Al Ve vad <
> Bio |3 v > BI0 BI0 3 B0 |2 v4d < Vdd a
a B0 L vag a iR ] o B | BI0 13 v 2 vad K
< Bl < vad < 8 B a L6 vad vdd a
< 10 vad < < < a 10 4 vad vdd a
< e vad < S < a vdd vdd a
a D0 4a vaa < D! b a vdd @ vdd a
< vdd < a vdd vdd a
< vdd < a vdd vdd a
a LB 1o vad a { B a LB 1o vad vdd a
< +—E19< vad < £ L1 L @ t—E10< vad vdd @
a vdd < a < vad vdd a
L < vad < t a 52 Vad vad a
a V. a a Ve vad a
I a £ Vdd < 0 r 0 a H< vad vd a
o a i< vad < 1 ] 1 a L< Vi @ Vdd a
g < 8 vad < g G g a 8 < vad @ Vdd a
{ G| a { O L vad a { G| { G { & | a { O L vad 4 Vdd a
¢ HS8 | la { H8 1o vig < ¢ HS8 | { HR | { H3 | @ {H8 1V la Vdd @
HO HO HO HO HO HO &
- a 1 a vad < = D o a 1 a vad @ Vdd a
o < e vaa < = J % a Jo{< Vad vdd a
2 < B va < B = D a B va vdd a
— < e < vad < K8 a v K K8 a K8 1 vaa 4 vdd 4V
: a K9 < vad < & a v : : a K3 1< vad vdd a
1 2 Lo SRV 2 o By X 1 2 Lo 5RO & 2
< < M a / a
y a MS a vaa < M§ a v M M a MS a vad vad a
< v s vad < 0 a v +— 0 a s vad vdd a
< Vss N« Vad < 2 < Vs N a N8 e vad vdd a
< Vs oa vad < = 4 v = a oa vad vdd a
4 Vss P8 vad < 0y 4 Vss I a P8 vad vdd a v
i a v D Lo vad a ol 4 v . . a 2 Lo vad @ vdd a
- a v RS L vad a S 4 v - 3 Re] a ] @ vdd a
= < V. o vad < = < v 2 = a e vad vdd a
Rl < V. R0 1< vad < Rl 4 v R Rl a R0 1a vad vdd a
L < V. vdd < L 4 v L a vdd vdd a
i < V. vdd < it < v i a vdd vdd a
= < V. i< Vad < = < v 7 = a Tro]< vad vdd a
I < V. o< vad < I < v T . a o< vad vdd a
L < V. e vad < L 4 v o 0 a vdd vdd a
i 2 U9 [SAl g i RN T I < Tof< Vdd Vdd la
Ul SV Tio |3 vad s Ul B Ul Ul 3 o0 |5 vad d 3
o < v U0 e vaa < U o v o U a U101 vad vdd a
] < V. i< vad < L a v o 4 a i< vad vdd @ V:
v < V. Vo< vad < v a v v v a Vo< vdd vdd a
n < Vs T Vdd < - 4 Vs o = a Tro< Vad vdd a
Y < Vss Vi< Vdd < . 4 Vss o o a Vi< Vdd vdd a
o < Vs +—VHa vad <V o q Vs o o a b vad vdd a
- 4 Vs o< vdd < " 4 Vs o " a o< vdd vdd a
o < Vss wig < Vd < Wi 4 Vs oy = a Wi Vad vdd a
< Vs Vvdd < 4 Vs a vdd vdd a
W Wi Wi Wi Wi Wi
- < Vss i< Vad <V 1 q Vs 1 1 a i< vad vad a
¥ 4 Vss o< Vdd < Y 4 Vs ¥ ¥ a o< Vdd vad a
> 4 Vs T Vd < Vs = 4 Vs - = a T Vd vad a
Vdd Vdd vdd
Y1 YIL o vad Y1 YIL o vad Y1 YT vad Vdd Vad
AGND AGND AGND AGND
1V2_Vddadi A-D Source 1V2 Vddad2 A<D Drai D Source 1V2_Vddad3 A-D Source 1V2 Vddadd  A-D Drai D Source 1V2_Vddads A-D Source 1V2 Vddads  A-D Drai IA-D Source 1V2_Vddad? A-D Source 1V2 Vddads  A-D Drai IA-D Source
g Vsad At Vadad AL a Visad AT < AS s Vadad AL s Visad g Vssad A Vadad AL s Visad £ @ Vssad A< Vadad A a Vssad
AL Vssad A7 a Vddad A< Vssad A B A7 a Vddad A< Vssad S A7 a Vddad A< Vssad < 9 Vssad A7 a Vddad A< Vssad
A STea Vddad A1 14 vssad e a 28 19 Vadad S Vssad L STea Vddad A a Vssad T 4 Vssad A% 1a Vadd A a Visad
. Yo Vddad Y4 Vssad . B o< Vddad Y4 Vssad - o< Vddad T Vssad > @ Ao Vddad T Vssad
= < Vddad e Vssad = B < Vddad e Vssad = < Vddad Y13 o Visad - a < Vddad Y1 o vssad
Vddad 15 1q Vssad M Vddad 13 1a Vssad Vddad 135 1o Vssad a Vddad 13 14 Vssad
1V2_vdddi 1V2.yddd2  [Dig Drain| ADGND 1V2_Vddd3 Dig Drain| ADGND 1V2_Vddds ADGND 1V2_Vddd7 1V2.Vddd8  [Dig Drain| ADGND
K K10 | o K - Kl K10 [y K10 [
i L1073 Vo Dig Source i Dig Source NG Dig Source Lio IDig Source LIS Vo IDig Source Lo Ve IDig Source
. a 4 Vddd 4 Vssd . 4 Vssd 410 L4 vaaa a $—MI0 L4 vaaa
< M0 1 vadd < Vssd 10 < Vssd 19-1a vada a { N0 15 vidd
! < P10 1< vaad < Vssd ! < Vssd 19 1a vada a Vddd
! M T Vadd < Vssd < Vssd Vddd a Vddd
L B P12 a vadd < Vssd < Vssd Vddd a Vddd
! M R12 e vadd 4 Vssd 3 Vssd R12 < vadd a Vddd
u o < T s vadd < Vssd - < Vssd 2 a vadd a T2 Vadd
7 U M Vi< Vadd < Vssd v < Vssd Vi< Vddd a Vi< Vadd
- - B i< Vddd < Vssd - < Vssd Vi Vddd a i< Vadd
x 5 a W12 {a vadd 4 Vssd Y 4 Vssd W2 a vadd 4 V: W12 {a vadd
< Vddd < Vssd < Vssd Vddd < Vddd
VM2 = Vi VMMZ VMMZ VMMZ VM2 VM2 VMMZ
GND
M1
R13 10R
0805
205 10 mm Pad
AGND 3
RI32 10R
0805
ADGND  DNP
RI) A ALOR
0805
GND DET_GND
T 0301-MMFE-8 Powerd University of Arizona
— IS E th St
Ticson, Arizona 85721
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Analog Input Routing:

Traces from input connectors (Zaxis, Zebra, etc) are routed alternately to top

and bottom layers.

1V2_Vd 1V2_Vddpl ; V2 Vddpl 5 1V2_Vddpl .
D4, NUP4114 D1, NUP4114 D2 NUP4114
=g A ne s LA . . . .
Currently using max width of .152mm (6 mil) for min L
3
= vee Layer stack for this area is 14 layers with Rogers 4003 laminate on outside,
| | 2 - . ;
28 D% 215! FR4 on inside, all groundplanes removed except for inner 4 layes which are
1 1 B
] |acko 1| |acko AckD Vddp - AGND - AGND - Vddp, to reduce capacitance.
. D5 NUP4114 A Rogers alone requires 15.5 mil for 50 ohms. Results for removed ground layers
114 D8 NUP4114 4 e
a are TBD/
3 1 1
3
3 /K
s [ —=vee Lengtrh matching is not required. Utilize latest optimized structures.
2 a 2 6 Gl 2 2
52 GNDy 1
1, H AGND AGND
AGND AGND
UIA JIA
R1 10R R2 10R 64 o
(I TOR 0201 R4 T0R Ticklss
RS 10R 0201 R6 10R 0201 (:3,
0201 _R7 10R 0201 RS 10R v 6.1‘
R9 10R 0201 R10 J0R 0201 60
0201 _RI1 10R 0201 _RI2 10R 50
RI3 10R 0201 R14 10R 0201 5
0201 RIS 10R 0201__R16 10R ¥ Track 57
RI7 T0R 001 RIS T0R 0201 6 2
0201 _RI19 10R 0201_R20 10R 5 3
R21 10R 0201 R22 Of 0201 1
0201 _R23 10R 0201 __R24 10R ;‘
R25 10R 0201 R26 10R 0201 v Z
0201 _R27 10R 0201 _R28 10R 1
R29 10R 0201 R30 101 0201 0
0201 _R31 10R 0201 _R32 10R 9
R33 10R 0201 R34 10R 0201 v T 48
0201 10R 0201 __R36 10R 47
R37 10R 0201 R38 10R 0201 46 16
0201 _R39 10R. 0201 R40 10R 45 45
R4l 10R 0201 R42 10R. 0201 44 v 44
0201 _R43 10R 0201 _R44 10R 4 5
R45 10R 0201 R46 10R 0201 2
0201 _R47 10R. 0201 _R48 10R 41
R49 10R 0201 R50 10R 0201 40
0201 __RS1 10R 0201 RS2 10R v 39
R53 10R 0201 R54 10R 0201 38
0201 _R55 10R 0201 _RS6 10R 37
R57 10R 0201 R58 101 0201 36
0201 __R59 10R 0201 __R60 10R v 35
R61 10R 0201 R62 10R 0201 f“
0201 _R63 10R 0201 _R64 10R J,
R65 10R 0201 R66 10R 0201 :
0201 R67 10R 0201 _R68 10R ‘]'
R69 10R 0201 R70 10R 0201 v 0
0201 _RT71 10R 0201 _R72 10R 9
R73 10R 0201 R74 10R 0201
0201 R75 10R 0201 __R76 10R §
R77 10R 0201 R78 10R 0201 v 6
020T_R79 T0R 00T_R80 T0R 5’
R81 10R 0201 R82 10R 0201
0201 _R83 10R 0201 R84 10R ;
R85 10R 0201 R86 10R 0201 v y
0201 __R87 10R 0201__R8% J0R v ;
RS0 T0R 0201 ) 1 0201 e
0201 _RoT 10R 0201 _R92 10R Tk 10
R93 10R 0201 ROZ 10R 0201 Tk 18
M 0201__R95 10R 001__R96 10R i ““kf
i RO7 10R 001 o8 10 0201 oy
i 0201 __R99 10R 0201 _R100 10R o
IH RIOT 10R 0201 R102 101 0201 Track ]:,‘
o 0201__RI03, T0R 0201__R104 10R rac
i12 v Track_13
1 R105 10R 0201 R106 10R 0201
:‘0 0201 _RI107 10R 0201 RI108 10R
R109 10R 0201 RI10 10R 0201
o 0201 _RITT T0R CIEIE T0R W10
7 RIT3 10R 0201 RI14 10R 0201 b
I«‘v 0201 RIS 10R 0201 _RI116 10R
° R117 10R 0201 RII8 10R 0201
'z 0201 _RII9 10R 0201 RI120 10R
:1 : R121 10R 0201 R122 10R. 0201 v Track 4
2 N C: 0201 _RI23 10R 0201 _RI124 10R 3 v Track 3
i N C: R125 10R 0201 R126 10R 0201 2 Track 2
0 Vﬂ("l 0201 _RI27 10R 0201 _RI2® 10R 1 v T‘ K1
b 0201 0201 rac]
VMM2 V2 _Vddpl . /ddpl . V2 _Vddpl . /ddpl . Zebra
D9, NUP4114 D10, NUP4114 D11, NUP4114 D12, NUP4114
4 e 4 e 4 e 4
Zl
i 3 N e f—
£ Hvee 5 1 5 Hvee 5 Huee
6 2 6 2 6 2 6 2
2) GND; 2) GND¢ 2) GND;
1 Kt % 1 Kt 1 Kt Q7 1 Kt
11 :] AGND 11 :] AGND 11 :] AGND 11 1 AGND
4114 114 4114 . 16, NUP4114
|5 @K
i-‘vcc
2 2 2 6 5 GND! 2
151
AGKD AGKD AGKD il [aco
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1V2_Vedp2 1V2_Vddp2 ,
, 2 2 Vddp2 .
oy 4 Y0 upiie L7 ANUREILY P [RIEL)
D19, NUP4114 4 pe— &l
4 ¥ 3
+ 3 3
2 %LK]' 5 ee
%LK]' 45 Ve < I 2
G . il , ) g
B 2 2 GND1
2 GO Lkt
’K}lﬁ 1 AGND
1 1, AGND
i an AGND
‘K}lk}‘ AGND
114 114
114 4 o
3 KK
L {iee
—2tsag
LIS AGND AGND SCiD
AGND J1B
RI30 J0R S 19 Track 128
0201 RI132 'I)D'I}] Z Track_127
U2A R34 10R 2 o Track_126
R129 IR R 0201 ___R136 10R 317 Track_125
_ 0201 RI31 ol RI38 I0R 0201 19 Track 124
RI33 10R = e 00l __R130 10R Track_123
0201_RI3: - Ri42 10R 0201 Track_122
RI37 10R 5 o 0201 R1#4 10R Track_121
0201 3 o RI46 TR 0201 Track_120
R141 l!)g(l)(] o e 0201 1‘4’"‘( Track_119
2t 3 R130 I10R g200 Track_118
Ri45 T0R 0201 0201 10R T;tk’l 17
— 0K = Ris4 10R o S Track 116
0201 ¢ > Track_115
V0T RIST I 3 ToR 0201 Tk 114
RI53 10R OORI 0201 RI60 10R 5 v Track 113
?(11?1‘ RISS (Illﬂl R162 10R 0201 Track_112
= I 0201 RI61 10R L1o Track_111
0201 _R159 s Ri66 10R 0201 015 Track 110
R161 10R OOR 0201 RI68 T0R 19 15 Track 109
001 __RI63 iy RI70 1R, 0201 108 15 Track 108
R165 1R — 0201 RI72 10R 10715 Track 107
0201 _R167 10 R4 10R 0201 10615 Track 106
RI69 10R o 0201 ___RIT6 T0R 1015 Track 105
. 001 _RI7T 3 RIS 10R 0201 104 1o Track_ 104
RI73 10R — 0201 RIS0 10R 103 15 Track 103
0201 _R175 o RI52 T0R 0201 12 15 Track 102
RI77 10R ?Gg 0201 R84 10R 10l 15 ek 101
0201 _RI79 0T RIS6 10R 0201 100 15 Track 100
RIST T0R _ ) 0201 ___RISS 10R Track 99
0201 RI83 ool R1%0 10R 0201 Track 98
RISS 10R. TBR 0201 R192 10R Track 97
0201__RIST — R194 10R 0201 Track_96
RIE - S— (B 0201 ___R1% 10R Track 95
0201 __Ri9T U3 158 10R 0201 Track 94
RI193 10R _ 020 0201 R200 L0R Track 93
0201 RI9S KIJQEI R20Z TR 0201 Track 92
— T TOR. e 50 ekl
)2 0201 R206 10R 0201 Track_90
R301 7 — iy 0201 ___R208 T0R Track 89
_ 0201 R203 0207 R210 T0R 0201 Track 88
R305 10R _ 20 Qe 10R Track 87
020T__R20° ‘IpUI 214 10R 0201 Track_86
R209 31251 = h 0201 R216 LORS Track 85
T o = H R218. IR 0201 Track 84
R213 TS e 001 R20 10R Track 83
0201 E - [¥55) 10R 0201 Track_82
R217 JOR 03 0201 R224 T10R v Track 81
0201 R219 Sl - R226 T0R 0201 Track 80
R221 03 — ?5% 0201 R228 10R z Track_79
0201 R223 R230 T0R 0201 22—V Track 78
R225 IR 0201 0201 R232 10R Track 77
0201 __R227 = Ro T0R 0201 76 1o Track 76
R229 10R = o 0201 R236 10R > Track 75
0201_R231 mn R238 10R 0201 Track 74
R233 T0R 0201 0201 R240 10R Track_73
_ 0201 _R235 {l]ggl Roaz 10R 0201 Track 72
V5 TR 120] 0201w 10R Track 71
0201 _R239 o R246 10R 0201 Track_70
R2AT 10R ?ER 0201 R248 10R Track 69
0201 R243 ool R250 10R 0201 Track_68
R245 10R q IGR 0201 R252 10R Track 67
- i]lé:! R247 ToT R334 10R %‘;‘ Track_66
5 2 2 R256
T 3 0201 0201 Track 65
V) T0R 0201 N Zebra
0201 _R255 T0R V2_Vedp2 y2avddz -
0201 V2 vadp 2 Vddp2 . T D28, NuPd114
= V2_Vddp2 5 2. - D27, NUP4114 2 L
VMM2 D25, NUP4114 D26, NUP4114 a 4
4 e 3 s 3 ey
s [piew Helie e
f ¢-5 1 Hvee 5 Hiec
ﬁﬁ b 6 Ls7 6o} £ 12 G(]
2 GND. L B Q7 1Sy
4 ’K}lK}‘l ‘K}ILK}‘ AGND Gl
‘K}lK}‘ AGND KK |
. - D31, NUP4114
D29, NUP4114 e LRSS 4 4
A= 4(];%
—(];LK} 3
3
3 gl : el s [
s I L5 Lvee 2 rjvec '\VCNC
L2 Vec 5 6 K 2 6 L3 GNpl—7
6 2 2 GNDY
6 bt 2 [EAI L el <L i
‘K}'LK}‘ AGND *}-L*}— 7 —
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VMM2

V2 Vddp3 i 1V2_Vddp X 1V2_Vadp3 X 1V2_Vddp3 i
D35, NUP4114 D36, NUPA114 D33, NUP4114 D34, NUPa114
4 4 e 4 4 e
: —(g‘K]- : m : —%lﬁ-(gﬂ- : m
C e C 45 Ve
| B |
2 6 2 2 2
2 GNDL X D%
1l LISy
AckD il Ao AGRD AGRD
114 114 4114
4 o
3 3
L5 Ve
— 6 13
1
AGND Higl |ackD AGND AGND
e
nve  Ros7 10R R258 10R 192
. 9 Track 192
nv3 Q02590 TOR Q0 Ro60 T0R 101 =
9 Track 191
N2 g6l 10R 001 [¥5) 10R Q01 190 -

/ D 3 ~ 9 Track 190
i e —— R
nus 00— o6 TR — Q0 oG 10R g7 |7 Track 188
XV ET 5 5 i 3 C

A A . o w— 2
573 51 5 i 185
B B A1 A I T
2o TR 0201 o8 0 0201 182 18
5 . - v Track_182

e v T e R e

= 00T R 10R = O R v Track 180

2 Ro%s T0R . 0201 R286 101 = o201 5oV Track_179

1 - 0201 R287 10R - 0201 RO88 TOR E:Zt’:;i

5 o C
A D1 SR WA o
P V1) T0R 0201 i3 TR 0201 3
: 3l Track 174
e vy
2 2 2 Track 172

3 TR TR 2030 T0R 1 |
Track 171

201 T0R 0201 X0} TR 0201 0

- © Track 170
‘-1 R305 ?ﬁ?z‘ — VIIQEI R306 T;OR‘ — A%w :ZZ [TgTezckaloy
; 5 0 3 v Track_168
—rw L — o R0  — o 18719 Track 167
T 0201 3T TR R T0R 165 |y Treck 166

4 B 10R 0201 T} 101 Q01 164 [0 Track 162

3 B 3 ; ack_164

P 11 U a— o RIS O —— = 16319 Track 163

T ) TOR . TR T0R Tol |y Track 162

4 R 10R 0200 T TR o v Track_161

5 Q023 10R — (TR T0R Track 160

2 s TR - 0201 RS TR - 0200 Track 159

T = 001 K327 TOR. - N R Track 158

0 - = Track 157

4 R0 10R 0201 330 10R Q01 -

7 3 < Track_156

— (I — ] T 03 Thdciss

S TOR - 0T 5% TOR Track 154

T R337 T0R 0201 R338 1R 0201 :;:EH%

PREE \— 01 = G0l __Jod, -~ Track_I51

] § ) TOR S T0R ek

3 5T & i 3

B A e O ot

2 2 3 2 -

o — vy e

4 RSt 10R 0201 R34 o 0201 s

. Track_144

3 Q0135 10R Q01336 T0R d

- Track_143

> 3 5 C

R — 4‘)‘1)4')( L) e p o R360 = Ecc

7} 10R 0201 ) 10R 0201 e

5 G 3 3 |

e ?aﬁ‘ — (1,25 I 366 ?Og‘ B [‘)‘:g‘ Track_139

T I TR : o o Track 138

TR 10R 0201 370 TR 0201 Track_137

§ 0201 R T0R ] TR Track_136
2 2 Track 135

37 31 7 i C

— T i3 LN A S— o201 Thaia

) R3TT 10R 0201 RS 10R 0201 Track 133

A TR TR 2080 T0R
Track 131
hC2 —Joml TOR 0201 5] TR 0201
(e} TS TOR 020 384 TOR Iiizt iig
0207 0201 ack_12
V2 Vddp3 . V2 Vadp3 X V2 vddp3 X Zebra
D41, NUP4114 D42, NUP4114 D43, NUP4114
4 re—— 4 (r s Wl
3 —f}}K}- 3 ’f}}ﬁ'
Ve -2 Vec
2 GND. D
1 |
‘K}ILK}‘ AGND AGND
D45, NUP4114 NUP4114 4114
4 4 4
3 —g ] 3 3
i{ cc L-‘ vce L.‘ Ve
6 s GNo—? 6 Ls2 GNo—7 2 6 sz GNo—7
1 KK 1 K|S 10st .
il [advo i) |acko AGKD il [acko

Tite: 0301-MMFE-8_Analog3

University of Arizona
1118 E 4th St

size: C i[ngmcc(’ William Hart | Revision: A

Tucson, Arizona 8572,

Date: 6117 “Time: 2:17:03 PM_[Sheet 17 of 24 billhart@email.arizona.edu
File: C: Picts\ AItProj\030 -MMFE_§030-MMFE_8-6-17-141030 {NDVIiEs Bbaccl

™




U4A

VMM2

1V2_yddpd 1V2_Vddpd 1V2_Vadpé 1V2_Vdpd
D5 D52, NUP4114 D49, NUP4114 D50, NUP4114
4 4= 4 re— 4
: : —*ﬁ : wﬂlﬂ‘ : —*ﬁ
5 s | 5 s K
45 Lvce 45 e 45 Ve
| | B
6 {lso olpl—2 2 6 Lls3 GNpl—2 6 {ls3 ool —2?
HeLe e e
sy lnss 1|
i) [acvo AGND iy [acvo iyl [acko
4114 114 114 D54 114
3
L5 vee
—&+1s2 GNot
st
AGND AGND AGRD AGND
JID
v pags LR R386 1R e
nvs 00— o8 TR Q0 o8 TR R0
nVy — oH TR 0201 5% TR 0201
Vi 020191 TR 00 T0R
hUs  R30s 10R 0201 REo% TR 0201
1A 000 3% TR Q01— R3% T0R
nuy 507 TR 0201 TG0 0 0201
T 0200 __15% TR 0200 __Raw0 T0R
4 Ra0l 10R 0201 R0y TR 0201 D
3 5 i 7 2
A WA
- 0 ack 246
s — G e 2
3 00T __Ratl 10R 20 T0R JIEackiois
2 Ran 10R 0201 Raia 10 - 0201 Track 243
T 0201 R4S 10R 0201 RAT6 10R ]
iR T0R 0201 RaIs 10R 001 -
3 0201 _Rap TR 00 _Ra0 T0R
PR T0R 0200 5 TR 0200
i Q0 R TR 0 R@A T0R
RS T0R 0201 RE% 10R 001
3 0 Rz TR 0200 TOR
G5 T0R 0200 I TR 0200
T 20T TR 0 R TR 3
i R TR 0200 R 10R Q01 3]
3 000 __Rass TR 000 _R3% 10R 1
D RaT TOR 0200 REE TR 0201 230 7
T 020 R TR 00 Raw0 TOR M
4R TR 0200 R o1 000 S
3 0201 __Raas TR 000 R TR FriM
> RS TOR 0200 R TR 0200 %7
T O T TR I TOR b
CR ) TR 0200 RS0 TR 000 24 |7
5 001 RasT TR Q0 R TR rilM
SR ) TR 0201 RS TR 0201 pEM
T 000 _Rass TR 00T _RaS6 TOR b7
M
ES 5 TR 0201 RS TR 0200 2
3 001 a0 TR Q0 RaG TR 2007
2 Rdel T0R 0201 Rie2 TR 0201 21817
O ) TR 00T _RaeA TOR 7
i R TR 0200 RiGs TR 0201 3
3 Q01 Ra67 TR Q01— RaGs T0R s
) T0R 0201 R0 TR 0201 I
i 0201 __RaT TOR L T TOR 3
4 R TR 0201 R TR 0201 2
3 000 a7 TR Q01— Rat6 T0R 1
2w T0R 0201 R78 TR 0201 07
1 0201w TR 0201 __Ras0 T0R 2017
4 Rasi 10R 0201 Ragy TOR 0201 208
3 001 Rags TR 001 Rass T0R 207 7
P T0R 0201 [ T0R 0201 206 7
i 0201 _RawT TOR 0201 __ass TOR 205 |7
TR 10R 0201 Ra%0 T0R 0201 2007
> I — o0t L A S— o7 EomM
2 3 2 202 1,
1 0200 Ra%s TR 20 Ra% T0R 20117
T Rao7 T0R 0201 RS 1R 0201 20017
001 RI% TR G TOR
RS0 TOR 0201 TR 0201
20 S TR TG T0R
T R% T0R 0201 RS06 10R 001
e O R TR T T0R
hCy K% TR 0200 TR 0201
(Xl 20T RTT T0R (IR T0R 3]y Track 194
o L Track 193
V2 Vdpt i V2 vdipd X V2 _Vadpt i V2 vdipd . Zebra
D57, NUP4114 D58, NUP4114 D59, NUP4114 D60, NUP4114
4 e 4 e 4 e
3 & 3
+-5HVcc e
U I 2 GND 6 llso
1 lsy, LSt
AGRD il [advo i
4Ds 4114 114 D63, NUP4114 4D64_ NUP4114
3 3 K§ K
s s s |[EH
= =—Hvcc =—vcc
I |9 5
6 2 2 6 > GND} 2 6 5 GND! 2
T e
: i e,
AGND AGND Al [rcto il |acko
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PP
B 55

VMM2

V2_Vddps 5 1V2_Vddps ; 1V2_Vddps ; 1V2_VddpS 5
D67, NUP4114 D68, NUP114 D65, NUP4114 D66, NUP4114
4 4 e 4 4 e
3 ‘% « 3 % : 3 ‘% « 3 % :
t & 5 t & 5
C +-5Vee C e
| I== I==
2 GNDL—2 6 1ls2 eNpl—2 2 2
1 K]1 1 1 Kli 1
AGND 1 1 AGND AGND AGND
114 114 4114
4o
3 3
L5 Ve
—&—+lszq
1
AGND b AGND AGND AGND
12A
V4 R514 10R o
AR TOR 020 R316 TR I’rj:“kf‘:‘;
N V2 0201 RSI8 10R 0201 Ir:\cki(v"
V1 10R 0201 R520 10R Tra 76‘]‘
U4 0201 R522 J0R 0201 Track 60
1A TR Q0 Ros T0R Tacie
f02 0201 R526 10R 0201 o
UL TR 020 R T0R
NEY 0201 RS0 TR 0201
nT3 TR Q0 5B T0R
N T2 0201 R534 Of 0201
L TR Q01536 T0R
R4 R 0201 ) 0201
D R3 0 10R 0201 R540 10R
INR2 OR 0201 101 0201 0
ARI 0201 R543 10R 0201 RS54 10R e
P4 Rsas 10R 0201 10R 0201 e
= = Track_48
NP3 0201 R547 10R 0201 R548 10R Track 47
NP2 10R 0201 10R 0201 -
o 20T RSST T0R Q55 108 gl
n 10R 0201 R554 10R. 0201
n 0201 R555 10R 0201 R556 10R
n 10R 0201 10R 0201
I~ 0201 R559 10R 0201 R560 10R
N 10R 0201 R562 10R 0201
n 0201 R563 10R 0201 R564 10R
n 10R 0201 R566 10R 0201
I~ 0201 R567 10R 0201 R568 10R
N 10R 0201 570 101 0201
n 0201 R571 10R 0201 R572 10R
n 10R 0201 R574 10R 0201
I~ 0201 R575 10R 0201 R576 10R
N 10R 0201 R5T8 10R 0201
N 0201 R579 10R 0201 R580 10R
n 10R 0201 R582 10R 0201
n 0201 R583 10R 0201 R584 10R
N 10R 0201 R586 10R 0201
N 0201 R587 10R 0201 R588 10R
n 10R 0201 R590 10R 0201
n 0201 R591 10R 0201 R592 10R
N H4 R593 10R 0201 R594 10R 0201 Track 24
mis (TR o TR {3 Track 24
2 K507 T0R 0201 RS0 TR 0201
VRHT 0005 TOR 000 _Row TOR
N Gi— Reol TR 0201 RG02 TR 0201
nG3 0201 Re0s TR 001 Roos T0R
h Gy Reos T0R 0201 RG06 TR 0201
VRGH 001 __Reo7 TR 0200 __Ro08 T0R M
0 F4 R609 A ALOR 0201 R610 10R 0201 6
s 0201 eIl TR Q01— Re12 T0R 5
hF o3 T0R 0201 RG1Z T0R 0201
INFT 0201 R615 10R 0201 R616 10R
N E4 R617 10R 0201 R618 10R 0201
INE3 0201 R619 10R 0201 R620 10R
INE2 R621 10R 0201 R622 10R 0201
INEL 0201 R623 10R 0201 R624 10R
N D4 R625 10R 0201 R626 10R. 0201
n 0201 R627 10R 0201 R628 10R
I~ R629 10R 0201 R630 10R 0201
I 0201 R631 10R 0201 R632 10R
n : R633 10R 0201 R634 10R. 0201 v
nC 0201 R635 10R 0201 R636 10R 3 -
N C: R637 10R 0201 R638 10R 0201 2
InCr 0201 R639 10R. 0201 R640 10R 1
0201 0201
V2 Vdps i V2 vddps X V2 Vdps i V2 Vddps . Zebra
D73, NUP4114 D74, NUP4114 D75, NUP4114 D76, NUP4114
4 re— 4 e 4 e 4 e
5 ity 5 ity 5 |k
Ve -2 Vec e
2 GND. D 6 {1s2 GNo 6 llso
1 lsy, 1 lsy, LSt
il [acvo il [advo i
D77, NUP4114 NUP4114 D79, NUP4114
4 4 4 4 e
3 ‘(g « 3 3 ‘(]; « 3 K]g &
i{ cC L2 vee i{ cC L2 vee
6 Hsaonol—? 6 sz ool 6 HsaeNpl—? 6 sz ool
15 118 " 15 1 1S %
i) |acto i) |acko i) |acto il [acko
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UGA

VMM2

1V2_yddps 1V2_Vddp6 i 1V2_Vadps i 1V2_Vdpo i
Dt D84, NUP4114 D81, NUP4114 D82 NUP4114
4 4 4 re— 4 =
3 3 —*% j 3 % ¢ 3 X
B s i s | KK 5 +ﬁ
+—=—HVCC +—=—VCC ¢+—=—{VCC +>{VCC
s = . s HH . s S s HH ] -
2 GND! 2 GND 2 GND! 2 GNDL
1 Kll 1 18 11y LSy
il [0 il [Aavo il [0 il [Acho
4114 114 114 088 114
3
L5 vee
—&+1s2 GNot
LS
AGND AGND AGND AGND
128
V4 Redl 10R R6#2 10R I
e ey Q01 R6a3 TOR Q0 R T0R 7|7 Tk 128
B JnV2_ Reas 10R 0201 R646 10R 0201 I3 e
60 yovT 0201 __R647 TR 0201 __R6i® T0R 5 [meary
NUs  Read 10R 0201 R650 10R 0201 7} -~
59 v Ut - — Track_124
i — 00 Reil (3 == D -~ Track_123
Yot - 0200 __Ress TR 0201 __R636 T0R Lacka122
nTs — ResT TOR — 0201 R3S o 001 T
nT3 001 _R639 TR T 2! rack_12(
Track 119
N Reol TR 0201 6o 0 0201 J
Track_118
R 00 & 020! o6t 4 d
s Re6s 1)05)(‘ = (llg(i; Ree (w(k‘ R “),)"; v TraclC117
N R3 - 001 ___R667 10R o o Track_116
AR R669 T0R 0201 R6T0 101 0201 ‘ KEH::
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	J11-1
	R1196-2
	U9-Y21

	LVDS6_N
	J12-5
	R1197-1
	U9-AB22

	LVDS6_P
	J12-3
	R1197-2
	U9-AB21

	LVDS7_N
	J12-8
	R1198-1
	U9-V20

	LVDS7_P
	J12-6
	R1198-2
	U9-U20

	LVDS8_N
	J12-11
	R1202-1
	U9-W17

	LVDS8_P
	J12-9
	R1202-2
	U9-V17

	LVDS9_N
	J12-14
	R1203-1
	U9-AB18

	LVDS9_P
	J12-12
	R1203-2
	U9-AA18

	LVDS10_N
	J12-2
	R1204-1
	U9-U18

	LVDS10_P
	J12-1
	R1204-2
	U9-U17

	LVDS11_N
	J13-5
	R1186-1
	U9-K19

	LVDS11_P
	J13-3
	R1186-2
	U9-K18

	LVDS12_N
	J13-8
	R1187-1
	U9-L20

	LVDS12_P
	J13-6
	R1187-2
	U9-L19

	LVDS13_N
	J13-11
	R1188-1
	U9-M22

	LVDS13_P
	J13-9
	R1188-2
	U9-N22

	LVDS14_N
	J13-14
	R1189-1
	U9-L18

	LVDS14_P
	J13-12
	R1189-2
	U9-M18

	LVDS15_N
	J13-2
	R1190-1
	U9-N19

	LVDS15_P
	J13-1
	R1190-2
	U9-N18

	MDI_0_N
	J25-4
	U12-N2

	MDI_0_P
	J25-3
	U12-N1

	MDI_1_N
	J25-6
	U12-N4

	MDI_1_P
	J25-5
	U12-N3

	MDI_2_N
	J25-8
	U12-N7

	MDI_2_P
	J25-7
	U12-N6

	MDI_3_N
	J25-10
	U12-N9

	MDI_3_P
	J25-9
	U12-N8

	MGTREFCLK0_N
	U9-E6
	X3-6

	MGTREFCLK0_P
	U9-F6
	X3-7

	MGTREFCLK1_N
	U9-E10
	X2-4

	MGTREFCLK1_P
	U9-F10
	X2-5

	MUXADDR0
	U9-F21
	U29-9

	MUXADDR1
	U9-M17
	U29-8

	MUXADDR2
	U9-U7
	U29-7

	MUXADDR3
	U9-L6
	U29-4

	NetB1_1
	B1-1
	C59-2
	R1231-2

	NetB2_1
	B2-1
	C60-2
	R1232-2

	NetB3_1
	B3-1
	C61-2
	R1283-2

	NetB4_1
	B4-1
	C326-2
	R1299-2

	NetC5_2
	C5-2
	D148-1
	R1301-1

	NetC6_2
	C6-2
	D144-1
	R1302-1

	NetC7_2
	C7-2
	R1094-1
	R1112-1
	U15-24

	NetC8_2
	C8-2
	U16-22

	NetC9_1
	C9-1
	U16-20

	NetC9_2
	C9-2
	L2-1
	U16-15
	U16-16
	U16-17
	U16-18
	U16-19

	NetC10_2
	C10-2
	U15-1
	U15-21

	NetC11_2
	C11-2
	U16-1
	U16-21

	NetC12_2
	C12-2
	U17-22

	NetC13_2
	C13-2
	U18-22

	NetC17_2
	C17-2
	D146-1
	R1333-1

	NetC18_2
	C18-2
	D147-1
	R1334-1

	NetC25_1
	C25-1
	C28-1
	L20-2
	L21-1
	L27-1

	NetC32_1
	C32-1
	U20-7

	NetC36_2
	C36-2
	R1095-1
	R1113-1
	U16-24

	NetC37_2
	C37-2
	R1120-1
	R1303-1
	U17-24

	NetC58_2
	C58-2
	J15-1
	J15-2
	J15-3
	J15-4
	J15-5
	R1122-2

	NetC63_1
	C63-1
	U17-20

	NetC63_2
	C63-2
	L3-1
	U17-15
	U17-16
	U17-17
	U17-18
	U17-19

	NetC64_1
	C64-1
	U18-20

	NetC64_2
	C64-2
	L15-1
	U18-15
	U18-16
	U18-17
	U18-18
	U18-19

	NetC80_1
	C80-1
	J25-11
	R1289-2

	NetC141_1
	C141-1
	U15-20

	NetC141_2
	C141-2
	L1-1
	U15-15
	U15-16
	U15-17
	U15-18
	U15-19

	NetC142_2
	C142-2
	U17-1
	U17-21

	NetC144_2
	C144-2
	U15-22

	NetC145_2
	C145-2
	R1121-1
	R1304-1
	U18-24

	NetC146_2
	C146-2
	U18-1
	U18-21

	NetC210_1
	C210-1
	C235-1
	L36-2
	L37-1
	L43-1

	NetC227_2
	C227-2
	J16-1
	J16-2
	J16-3
	J16-4
	J16-5
	R1191-2

	NetC228_2
	C228-2
	J17-1
	J17-2
	J17-3
	J17-4
	J17-5
	R1228-2

	NetC229_2
	C229-2
	J18-1
	J18-2
	J18-3
	J18-4
	J18-5
	R1229-2

	NetC232_1
	C232-1
	C238-1
	L38-2
	L39-1
	L45-1

	NetC241_1
	C241-1
	U21-7

	NetC242_1
	C242-1
	U22-7

	NetC260_1
	C260-1
	C270-1
	L52-2
	L53-1
	L59-1

	NetC267_1
	C267-1
	C273-1
	L54-2
	L55-1
	L61-1

	NetC276_1
	C276-1
	U23-7

	NetC277_1
	C277-1
	U24-7

	NetC292_1
	C292-1
	C303-1
	L68-2
	L69-1
	L75-1

	NetC300_1
	C300-1
	C306-1
	L70-2
	L71-1
	L77-1

	NetC309_1
	C309-1
	U25-7

	NetC310_1
	C310-1
	U26-7

	NetC325_2
	C325-2
	J23-1
	J23-2
	J23-3
	J23-4
	J23-5
	R1230-2

	NetC331_2
	C331-2
	U27-7

	NetC336_1
	C336-1
	C359-1
	L18-2
	L19-1
	L25-1

	NetC337_1
	C31-1
	U19-7

	NetC345_2
	C345-2
	U31-7

	NetD1_1
	D1-1
	R45-2
	R46-1

	NetD1_3
	D1-3
	R41-2
	R42-1

	NetD1_4
	D1-4
	R33-2
	R34-1

	NetD1_6
	D1-6
	R37-2
	R38-1

	NetD2_1
	D2-1
	R61-2
	R62-1

	NetD2_3
	D2-3
	R57-2
	R58-1

	NetD2_4
	D2-4
	R49-2
	R50-1

	NetD2_6
	D2-6
	R53-2
	R54-1

	NetD3_1
	D3-1
	R13-2
	R14-1

	NetD3_3
	D3-3
	R9-2
	R10-1

	NetD3_4
	D3-4
	R1-2
	R2-1

	NetD3_6
	D3-6
	R5-2
	R6-1

	NetD4_1
	D4-1
	R29-2
	R30-1

	NetD4_3
	D4-3
	R25-2
	R26-1

	NetD4_4
	D4-4
	R17-2
	R18-1

	NetD4_6
	D4-6
	R21-2
	R22-1

	NetD5_1
	D5-1
	R43-2
	R44-1

	NetD5_3
	D5-3
	R47-2
	R48-1

	NetD5_4
	D5-4
	R39-2
	R40-1

	NetD5_6
	D5-6
	R35-2
	R36-1

	NetD6_1
	D6-1
	R59-2
	R60-1

	NetD6_3
	D6-3
	R63-2
	R64-1

	NetD6_4
	D6-4
	R55-2
	R56-1

	NetD6_6
	D6-6
	R51-2
	R52-1

	NetD7_1
	D7-1
	R11-2
	R12-1

	NetD7_3
	D7-3
	R15-2
	R16-1

	NetD7_4
	D7-4
	R7-2
	R8-1

	NetD7_6
	D7-6
	R3-2
	R4-1

	NetD8_1
	D8-1
	R27-2
	R28-1

	NetD8_3
	D8-3
	R31-2
	R32-1

	NetD8_4
	D8-4
	R23-2
	R24-1

	NetD8_6
	D8-6
	R19-2
	R20-1

	NetD9_1
	D9-1
	R77-2
	R78-1

	NetD9_3
	D9-3
	R73-2
	R74-1

	NetD9_4
	D9-4
	R65-2
	R66-1

	NetD9_6
	D9-6
	R69-2
	R70-1

	NetD10_1
	D10-1
	R93-2
	R94-1

	NetD10_3
	D10-3
	R89-2
	R90-1

	NetD10_4
	D10-4
	R81-2
	R82-1

	NetD10_6
	D10-6
	R85-2
	R86-1

	NetD11_1
	D11-1
	R109-2
	R110-1

	NetD11_3
	D11-3
	R105-2
	R106-1

	NetD11_4
	D11-4
	R97-2
	R98-1

	NetD11_6
	D11-6
	R101-2
	R102-1

	NetD12_1
	D12-1
	R125-2
	R126-1

	NetD12_3
	D12-3
	R121-2
	R122-1

	NetD12_4
	D12-4
	R113-2
	R114-1

	NetD12_6
	D12-6
	R117-2
	R118-1

	NetD13_1
	D13-1
	R75-2
	R76-1

	NetD13_3
	D13-3
	R79-2
	R80-1

	NetD13_4
	D13-4
	R71-2
	R72-1

	NetD13_6
	D13-6
	R67-2
	R68-1

	NetD14_1
	D14-1
	R91-2
	R92-1

	NetD14_3
	D14-3
	R95-2
	R96-1

	NetD14_4
	D14-4
	R87-2
	R88-1

	NetD14_6
	D14-6
	R83-2
	R84-1

	NetD15_1
	D15-1
	R107-2
	R108-1

	NetD15_3
	D15-3
	R111-2
	R112-1

	NetD15_4
	D15-4
	R103-2
	R104-1

	NetD15_6
	D15-6
	R99-2
	R100-1

	NetD16_1
	D16-1
	R123-2
	R124-1

	NetD16_3
	D16-3
	R127-2
	R128-1

	NetD16_4
	D16-4
	R119-2
	R120-1

	NetD16_6
	D16-6
	R115-2
	R116-1

	NetD17_1
	D17-1
	R173-2
	R174-1

	NetD17_3
	D17-3
	R169-2
	R170-1

	NetD17_4
	D17-4
	R161-2
	R162-1

	NetD17_6
	D17-6
	R165-2
	R166-1

	NetD18_1
	D18-1
	R189-2
	R190-1

	NetD18_3
	D18-3
	R185-2
	R186-1

	NetD18_4
	D18-4
	R177-2
	R178-1

	NetD18_6
	D18-6
	R181-2
	R182-1

	NetD19_1
	D19-1
	R141-2
	R142-1

	NetD19_3
	D19-3
	R137-2
	R138-1

	NetD19_4
	D19-4
	R129-2
	R130-1

	NetD19_6
	D19-6
	R133-2
	R134-1

	NetD20_1
	D20-1
	R157-2
	R158-1

	NetD20_3
	D20-3
	R153-2
	R154-1

	NetD20_4
	D20-4
	R145-2
	R146-1

	NetD20_6
	D20-6
	R149-2
	R150-1

	NetD21_1
	D21-1
	R171-2
	R172-1

	NetD21_3
	D21-3
	R175-2
	R176-1

	NetD21_4
	D21-4
	R167-2
	R168-1

	NetD21_6
	D21-6
	R163-2
	R164-1

	NetD22_1
	D22-1
	R187-2
	R188-1

	NetD22_3
	D22-3
	R191-2
	R192-1

	NetD22_4
	D22-4
	R183-2
	R184-1

	NetD22_6
	D22-6
	R179-2
	R180-1

	NetD23_1
	D23-1
	R139-2
	R140-1
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	D23-3
	R143-2
	R144-1

	NetD23_4
	D23-4
	R135-2
	R136-1
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	D23-6
	R131-2
	R132-1
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	D24-1
	R155-2
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	D24-3
	R159-2
	R160-1
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	D24-4
	R151-2
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	D24-6
	R147-2
	R148-1
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	D25-1
	R205-2
	R206-1
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	D25-3
	R201-2
	R202-1
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	D25-4
	R193-2
	R194-1
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	D25-6
	R197-2
	R198-1
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	D26-1
	R221-2
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	D26-3
	R217-2
	R218-1
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	D26-4
	R209-2
	R210-1

	NetD26_6
	D26-6
	R213-2
	R214-1
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	D27-1
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	D27-3
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	R196-1
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	D30-1
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	NetD30_3
	D30-3
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	R215-2
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