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Revision History

The following table shows the revision history for this document.

Date Version Revision

7/16/2019 1.18 Added the XA7K160T-FFG676 device specifications throughout the document.

In Chapter 1: Updated description of the Pb-free character markings on page 16. In
Table 1-8, revised the user I/O for the CPG238 package to 112 (from 110). Added the
RSVDGND pins to Table 1-12. Updated the XC7A12T, XA7A12T, XC7A25T, and
XA7A25T Banks CSG325 Package description.

In Chapter 3: Updated the FTGB196 Package—XC7S6 and XC7S15 and FTGB196
Package—XC7S25 and XC7S50 sections to show the available devices. Added
RSVDGND to Figure 3-53.

In Chapter 5: Updated Table 5-1 to show the devices offered in the FTGB196 package
(removed the XA7S6, XA7S515, XA7S25, and XA7S50).

8/17/2018 1.17 In Chapter 1: Added XA devices to Table 1-7. Added an Important note about Tandem
PROM configuration on page 28. Updated the Die Level Bank Numbering Overview
section to include the XA Spartan-7 devices.
In Chapter 2: Updated the links to individual ZIP files in Table 2-1 and moved the
status to production on many of the devices.
In Chapter 3: Added XA Spartan-7 devices to Table 3-1. Where applicable, added the
XA devices.

3/14/2018 1.16 In Chapter 2: Updated the links to individual ZIP files in Table 2-1 and Table 2-2.

In Chapter 3: Added XC7A12T, XC7A25T, and Spartan-7 device diagrams.

In Chapter 4: In response to XCN16004: Forged to Stamped Lid Conversion for
Monolithic FPGA Flip Chip Packages, added Figure 4-34: FF900 and FFG900
(XC7K325T and XC7K410T) Flip-Chip BGA (1.0 mm Pitch) with Stamped Lid and
Figure 4-36: FF1156 and FFG1156 (XC7K420T and XC7K480T) Flip-Chip BGA (1.0 mm
Pitch) with Stamped Lid.
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Date Version

Revision

7/24/2017 1.15

Added the XC/XA Spartan-7 devices, the XC7TA12T/XA7A12T and XC7A25T/XA7A25T
devices, and the CPG238 package. Removed the Preface.

In Chapter 1: Added an Important note on page 22. Updated the DDR DQS strobe pin
direction in Table 1-12. Added the Migrating between Devices section. Updated the
CPG236 package on page 41. Corrected the package list in XC7VX485T and
XQ7VX485T Banks.

In Chapter 2: Added Package Specifications Designations section.
In Chapter 4: Revised Figure 4-47, the RF1761 mechanical drawing.

In Chapter 5: Added devices to Table 5-1. In Table 5-3, changed the Peak Package
Reflow Body Temperature for some packages to 245°C.

In Chapter 6: Added Figure 6-1: Spartan-7 Device Package Marking. Updated
Figure 6-2, Figure 6-3, and Figure 6-4 to add the bar code marking and the Pb-free
character. Added the Pb-free Character description as outlined in XCN16022:
Cross-ship of Lead-free Bump and Substrates in Lead-free (FFG/FBG/SBG) Packages.
Revised the Bar Code section of Table 6-1 to include changes outlined in XCN16014:
Top Marking change for 7 Series, UltraScale, and UltraScale+ Products.

In Chapter 7: Added packages to Table 7-1.

Added Appendix C, Additional Resources and Legal Notices. Moved the Disclaimer
Notices and References sections to Appendix C.

3/23/2016 1.14

Updated to add the XQ7VX690T in the RF1158 package. Added RoHS compliant
options (FFV packages) where applicable.

In Table 1-12, updated the SRCC description.

Updated Figure 4-7 with solder ball composition changes. Refined the A2 dimensions
in Figure 4-12 and Figure 4-22. Added the FFV1761 package (Figure 4-42). Added the
RF1158 to Figure 4-46.

Completely revised Chapter 5, Thermal Specifications with industry standard
guidelines for all sections. Updated the Thermal Management Strategy section.
Updated the Thermal Interface Material section previously in Appendix B. Added the
Applied Pressure from Heat Sink to the Package via Thermal Interface Materials
section.

In Appendix B: Moved and renamed the Reasons for Thermal Management section to
Chapter 5. Removed the Package Loading Specifications section.

11/13/2014 1.13

Added XC7A15T and XA7A15T devices throughout the specification.

10/28/2014 1.12

Added a discussion on ULA materials on page 17. Added clarifications with regards
to Artix-7 devices throughout the document including Pin Compatibility between
Packages and Note 1 to Table 3-2. Updated Note on page 73.

In Table 5-2 and Figure 5-7, revised the Peak temperature (body) values and the
Ramp-up rate and Ramp-down rate to 2°C/s. Removed references to CL/CLG
packages in Table 5-3 and Appendix A. Updated Figure 5-4. Also added the Peak
Package Reflow Body Temperature values to Table 5-3. Added Heat Sink Removal
Procedure, Package Pressure Handling Capacity, Post Reflow/Cleaning/Washing, and
Conformal Coating.

Added Chapter 7, Packing and Shipping.

7 Series FPGAs Packaging

UGA475 (v1.18) July 16, 2019 www.xilinx.com



https://www.xilinx.com
https://www.xilinx.com/support/documentation/customer_notices/xcn16022.pdf
https://www.xilinx.com/support/documentation/customer_notices/xcn16014.pdf

& XILINX.

Date

Version

Revision

3/18/2014

1.11

Added the XC7A35T, XC7A50T, and XC7A75T throughout document including

Table 1-3, Table 1-8, Figure 1-6, Figure 1-7, Figure 1-8, Table 2-2, Table 3-2,

Table 5-1, and added or updated Figure 3-41 through Figure 3-80. Also added the
automotive XA Artix-7 FPGA versions (XA7A35T, XA7A50T, XA7A75T, and XA7A100T)
and the defense-graded Artix-7Q device (XQ7A50T) with applicable packages.

In Table 1-1, updated Note 1. In Table 1-12, updated Note 2 and the description of
PUDC_B.

Added links to all the ruggedized packages in Chapter 2, 7 Series FPGAs Package
Files.

Updated the DCI pin description in the legends for all the Memory Groupings
diagrams in Chapter 3, Device Diagrams.

Added CPG236 package to document including Figure 4-7, Table 5-1, and Table A-1.
Added CSG325 to document including updating Figure 4-9. This update includes a
change in the A, dimensions for the CSG324. Replaced Figure 4-16: FG484 and
FGG484 Wire-bond Fine-Pitch BGA Package Specification for Artix-7 FPGAs,

page 276 with a new drawing with updated dimensions. Replaced Figure 4-17: FG676
and FGG676 Wire-bond Fine-Pitch BGA Package Specification for Artix-7 FPGAs,
page 277 with a new drawing with an updated mechanical drawing. Updated the M
specification in Figure 4-19: RB484 Ruggedized Flip-Chip BGA Package Specifications
for Artix-7 FPGAs, page 279. Replaced Figure 4-33: FF676, FFG676, and FFV676
Flip-Chip BGA Package Specifications for Kintex-7 FPGAs, page 293 with a new
drawing where the lid is updated with four corner posts.

Updated the References links in Chapter 5, Thermal Specifications.

Revised the M diameter for FF/FFG, FB/FBG, FH/FHG, FL/FLG, and RF/RB/RS packages
in Table A-1.

11/15/2013

Updated disclaimer.
Added the XQ devices and RB/RF/RS package information throughout document.

Added Note 1 to Table 1-2 and Note 6 to Table 1-12. Revised the super logic region
numbers in Figure 1-20.

Removed the Virtex-7 HT devices (HCG packages). Before removal, revised the super
logic region numbers in Figure 1-20: XC7VH870T Banks. For packaging and pinout
information on the Virtex-7 HT devices see www.xilinx.com/member/gtz/index.htm.

Updated the legend in Figure 3-141, Figure 3-144, Figure 3-145, Figure 3-148,
Figure 3-209, Figure 3-212, Figure 3-213, Figure 3-216, Figure 3-217, and
Figure 3-220.

Updated the A and A2 dimensions in Figure 4-18: FF1156, FFG1156, and FFV1156
Flip-Chip BGA Package Specification for Artix-7 FPGAs, page 278.

Added Note 1 and updated the data in Table 5-1. Updated the Pb-Free Reflow
Soldering in Chapter 5 discussion.

Removed the engineering sample notation from the top mark drawings in Figure 6-2,
Figure 6-3, and Figure 6-4. Updated the L2E description in Table 6-1.

Updated Appendix A.
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Date Version Revision

2/14/2013 1.9 Clarified pins in Figure 3-89.
Updated Figure 4-18 and Figure 4-22 and added Figure 4-23 and Figure 4-24.
Revised Figure 4-35 and Figure 4-40.
In Table 5-1, updated data for Artix-7 FPGAs, XC7K160T FF/FFG/FFV676, Virtex-7 T
FPGAs and XC7VX1140T.
Updated Appendix B.

10/15/2012 1.8 Removed the following devices: XC7A350T, XC7V1500T, XC7VH290T.
Added Figure 4-26 and updated drawing in Figure 4-27. Added Note 5 to
Figure 4-40. Updated A2 dimension in Figure 4-44. Updated the aaa dimension in
Figure 4-43 and Figure 4-45.
Updated the JEDEC Moisture Sensitivity Level (MSL) for the Flip-Chip packages on
page 326.

7/20/2012 1.7 In Table 1-12, updated the Other Pins section.

Added the XC7VH290T, XC7VH580T, and XC7VH870T and associated HCG packages
to all appropriate chapters, tables, and figures. Added the SBG484 package for the
XC7A200T devices to all appropriate chapters, tables, and figures.

Updated the XC7VX1140T-FLG1926 headings in Table 2-5, Figure 3-209 through
Figure 3-212, and Figure 4-45.

Updated GTP Quad numbers in Figure 1-9, Figure 3-74, and Figure 3-78. Also added
numbers to Figure 3-77 and Figure 3-80. Updated the XC7V585T-FFG1761 figures:
Figure 3-137 and Figure 3-140.

Added new mechanical drawings for the Artix-7 FPGAs in Chapter 4 along with
Figure 4-27, Figure 4-35, and Figure 4-36, and updated Figure 4-35.

In Table 5-1, updated data throughout and added XC7VX1140T (FL1926) and
XC7VH580T data.

Added Figure 6-2: Artix-7 Device Package Marking.
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Revision

5/24/2012

1.6

Removed the FFG1933 and FLG1933 packages throughout. Added the FLG1926
package where appropriate.

Updated the Introduction in Chapter 1. Updated XC7K420T in Table 1-10. Added
Note 7 to Table 1-12. Updated the description and figure in the XC7K420T Banks and
XC7VX550T Banks sections.

Updated Figure 3-86, Figure 3-90, Figure 3-94, and Figure 3-34. Added Figure 3-209
through Figure 3-212.

Added Figure 4-14: FB676, FBG676, and FBV676 Flip-Chip Lidless BGA Package
Specifications for Artix-7 FPGAs. Revised specifications and added capacitor location
figures for:

Figure 4-25: FB676, FBG676, and FBV676 Flip-Chip Lidless BGA Package
Specifications for Kintex-7 FPGAs

Figure 4-28: XC7K325T FB676, FBG676, and FBV676 Die Dimensions with Capacitor
Locations

Figure 4-29: XC7K410T FB676, FBG676, and FBV676 Die Dimensions with Capacitor
Locations

Figure 4-30: FB900O, FBG900, and FBV900 Flip-Chip Lidless BGA Package
Specifications for Kintex-7 FPGAs

Figure 4-31: XC7K325T FB900, FBG900, and FBV900 Die Dimensions with Capacitor
Locations

Figure 4-32: XC7K410T FB900, FBG900, and FBV900 Die Dimensions with Capacitor
Locations

Figure 4-37: FF1156, FFG1156, and FFV1156 Flip-Chip BGA Package Specification for
Kintex-7 FPGAs

Figure 4-40: FF1157, FFG1157, FFV1157, FF1158, FFG1158, and FFV1158 Flip-Chip
BGA Package Specification for Virtex-7 FPGAs

Added Thermal Management Strategy, Heat Sink Removal Procedure, and updated
Soldering Guidelines in Chapter 5.

Updated Table A-1.
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Date Version Revision

2/03/2012 1.5 Updated Table 1-3 and Table 1-5 and added Table 1-6. Updated Table 1-7 and
Table 1-9 and added Table 1-10. Revised Note 2 in Table 1-12. Removed Figures 1-1
and 1-2 along with references to the XC7A8, XC7A15, XC7A30T, and XC7A50T. Added
Figure 1-10 and Figure 1-3. Clarified Figure 1-14 though Figure 1-17, Figure 1-19,
Figure 1-23, and Figure 1-26.
Updated Table 2-4 and added Table 2-5.
Added devices to Table 3-2 and revised Table 3-3 (XC7K420T and XC7K480T).
Updated Table 3-4 and added Table 3-5 and Table 3-5.
Revised specifications in:
Figure 4-22: FB484, FBG484, and FBV484 (Kintex-7 FPGAs) Flip-Chip Lidless BGA
(1.0 mm Pitch).
Figure 4-25: FB676, FBG676, and FBV676 (Kintex-7 FPGAs) Flip-Chip Lidless BGA
(1.0 mm Pitch).
Figure 4-30: FB900, FBG900, and FBV900 (Kintex-7 FPGAs) Flip-Chip Lidless BGA
(1.0 mm Pitch) and combined with Figure 4-6.
Figure 4-40: FF1157, FFG1157, FFV1157, FF1158, FFG1158, and FFV1158 (Virtex-7
FPGAs) Flip-Chip BGA (1.0 mm Pitch).
Added thermal resistance data to Table 5-1 and added the Soldering Guidelines
section.
Added Appendix B.

10/17/2011 1.4 Revised the FBG484 and FBV484 Package section describing XC7K160T and XA7K160T
Banks.
Added the mechanical drawings: Figure 4-41 and Figure 4-45. Updated Figure 4-44
to include the FF(G)1928 package.
Added thermal resistance data to Table 5-1.

10/03/2011 1.3 Added Artix-7 device information including updating Table 1-1, adding Table 1-3,
Table 1-8, Table 2-2, and Table 3-2.
Clarified the interposer in Figure-12 and Figure 1-19. Revised horizontal center for
the XC7VX415T in Figure 1-21. Updated the DXP_O, DXN_O description and notes in
Table 1-12. Added devices to the Die Level Bank Numbering Overview section.
Clarified the I/O banks summary section.
Added Artix-7 device diagrams in the CSG324 package. Added XC7V585T device
diagrams Figure 3-133 through Figure 3-140.
Moved AD4P/N, AD12P/N, and AD5P/N pins from [IO_L2P_T0_35:0_L4N_T0_35] to
[IO_L1P_T0_35:10_L3N_T0_35] in Figure 3-141, Figure 3-145, Figure 3-165,
Figure 3-169, Figure 3-173, Figure 3-177, and Figure 3-181.
Fixed the labeling for EMCCLK in Figure 3-125, Figure 3-133, Figure 3-141,
Figure 3-145, Figure 3-165, Figure 3-169, Figure 3-173, Figure 3-177, and
Figure 3-181.
Updated the mechanical drawings for Figure 4-41 and Figure 4-44.
Updated thermal resistance data in Table 5-1.
Updated Chapter 6, Package Marking.
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6/14/2011

1.2

Added Virtex-7 device information including updating Table 1-1, adding Table 1-3,
Table 1-10, Table 2-4, and Table 3-4. In Table 1-12, updated Note 3, the
Configuration Pins section, and the Analog to Digital Converter (XADC) Pins section.

Updated Figure 3-99, Figure 3-100, Figure 3-103, Figure 3-104, Figure 3-107,
Figure 3-108, Figure 3-111, Figure 3-112, Figure 3-115, Figure 3-116, Figure 3-119,
and Figure 3-120. Added Figure 3-120 through Figure 3-184.

Added Figure 4-37 the mechanical drawing for the Kintex-7 devices FFG1156

package. Also added some Virtex-7 device mechanical drawings in Figure 4-37
through Figure 4-44.

Added thermal resistance data to Table 5-1.

4/06/2011

1.1

Removed the SBG324 package from the entire document. Added three Kintex®-7
devices: XC7K355T, XC7K420T, and XC7K480T.

Updated disclaimer and copyright on page 343. Updated package size of FF1156 in
Table 1-1. Updated DXP_0, DXN_O in Table 1-12.

The Table 2-3 single ASCII device files have been updated for both the XC7K70T and
XC7K160T. All ASCII TXT files and the overall ZIP file have been updated on the web.

Updated the XC7K70TFBG676 figures: Figure 3-101, Figure 3-102, Figure 3-103, and
Figure 3-104.

Added information to Chapter 4, Mechanical Drawings, Chapter 5, Thermal
Specifications, and Chapter 6, Package Marking.

3/01/2011

1.0

Initial Xilinx release.

7 Series FPGAs Packaging

UGA475 (v1.18) July 16, 2019 www.xilinx.com



https://www.xilinx.com

& XILINX

Table of Contents

Chapter 1: Packaging Overview

Aboutthis GUIde . ... ..ottt i it ittt ittt tetentantansassnsaneansansas 16
3T 0T LT 4 o T P 16
Device/Package Combinations and Maximum I/Os ..........ciiiiiiiiiinnrnrnenennnns 17
Serial Transceiver Channels by Device/Package . ... ...ttt i e e e e 19
User I/O Pins by Device/Package . . . ..o oo 22
PiN DefinitioNs . ..o vttt it i i it i i i i i e e ettt 28
Pin Compatibility between Packages . .. ...ttt ittt iieieernenaenannnns 33
Migrating betWeen DeVICES . .. ..ot e e e e e e e 33
Die Level Bank Numbering Overview . .. ....c.cciiiiiiiiietineerenerenarenaeeeaesanennns 34
Banking and CloCKiNg SUMMaAry . . ...ttt i e e e et et it et et ettt 34
XC7S6, XA7S6, XC7S15, and XA7S15 Banks . . ..o vttt e e e e e 36
FTGBIO6 PaCKage . . . oottt ittt e e e e e e e e 36
CPGALOB PaCKag ..ottt ittt et e e e e e e e e 36

CSGA 22, PaCKa g . . ottt ettt e e e e e e 36
XC7S25 and XAT7S25 BanKs . . oottt ittt e e e e 37
FTGBAO6 Package . . . oottt ettt e e e e et e e e e e e e 37

CSG A2 PaCKaEE . « v . vttt ettt e e e e e e e e e e e e 37
CSGAB 2 PaCKaE e . « v o vttt ettt e e e e e e e e e e 37
XC7S50 and XAT7S50 Banks . . ..ottt e e 38
FTGBIO6 PaCKage . . . oottt ittt e e e e e e e 38
CSGAB 2 PaCKag e . . o oottt e e 38
FGGAABA PaCKage ..ottt ittt e e e e e e e e e 38
XC7S75, XA7S75, XC75100, and XA7S100 Banks. . . . ..ottt et et et e e 39
FGGAABA PaCKage . oo ottt ettt et et et e e e 39
FGGABTE PaCkage . ...ttt ettt et e e et e e e e e 39
XC7A12T, XA7A12T, XC7A25T, and XATZA25T Banks. . .o vvvtie ettt it ettt ittt 40
CPG 238 PaCKagE . . o v vttt et ettt e et e e e e e e 40

CSG325 PaCKage . o v ottt ittt e e e e e e 40
XC7A15T, XC7A35T, XA7AL5T, and XAZA35T Banks. . .o vv vttt et it et e e e 41
CPG236 PaCkage . . . oottt 41

FTG256 Package (XCZAL5T and XC7A35T ONlY) . . oottt ettt e et ettt et et 41

CSG324 PacKage . . o vttt ettt e e e 41

CSG325 PaCKage . . o vttt it e e 41

FGGA484 Package (XC7AL15T and XC7A35T ONly) ..ottt et et ettt 41
XC7AS50T, XA7ZAS50T, and XQ7AS0T BanKs . . v v vttt ettt ettt et ettt e ettt 42
CPG236 PaCkage . . . oottt e 42

FTG256 Package (XC7ZASOT ONlY) ..ottt ettt ettt e e e et et et e et et et e e et e 42

CSG324 PaCKage . o v ottt ettt et e e e e e e 42

CSG325 PaCKaEE . o v vttt ettt ettt e e e e e 42

FGG484 Package (XC7A50T and XQ7AS50T ONly) ..ottt e e e e i 42
XC7ATZ5T and XATZATZST BanKS . vttt ettt ettt ettt e e e ettt e e e e 43
FTG256 Package (XC7ZATST ONlY) .o v ettt et et e e e e et e e e et e ittt et et 43

7 Series FPGAs Packaging N Send Feedback 9
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=9

7 Series FP
UGA475 (v1.

& XILINX.

CSG324 Package
FGG484 Package
FGG676 Package (XC7A75T only)
XC7A100T, XQ7A100T, and XA7A100T Banks
FTG256 Package (XC7A100T only)
CSG324 Package
FGG484 Package
FGG676 Package (XC7A100T only)
XC7A200T and XQ7A200T Banks
SBG484, SBV484, and RS484 Packages
FBG484, FBV484, and RB484 Packages
FBG676, FBV676, and RB676 Packages
FFG1156 and FFV1156 Package (XC7A200T only)
XC7K70TBanks . .....vivei i
FBG484 and FBV484 Package
FBG676 and FBV676 Package
XC7K160T and XA7K160T Banks
FBG484 and FBV484 Package
FBG676, FBV676, FFG676, and FFV676 Packages
XC7K325T and XQ7K325T Banks
FBG676, FBV676, FFG676, FFV676, and RF676 Packages
FBG900, FBV900, FFG900, FFV900, and RF900 Packages
XC7K355TBanks .......oviniiiiiiii i,
FFG901 and FFV901 Package
XC7K410T and XQ7K410T Banks
FBG676, FBV676, FFG676, FFV676, and RF676 Packages
FBG900, FBV900, FFG900, FFV900, and RF900 Packages
XC7K420TBanks ...
FFG901 and FFV901 Package
FFG1156 and FFV1156 Package
XC7KA80T Banks ...,
FFG901 and FFV901 Package
FFG1156 and FFV1156 Package
XC7V585T and XQ7V585T Banks
FFG1157 and RF1157 Packages
FFG1761 and RF1761 Packages
XC7V2000TBanks ......covviii i,
FHG1761 Package
FLG1925 Package
XC7VX330T and XQ7VX330T Banks
FFG1157, FFV1157, and RF1157 Packages
FFG1761, FFV1761, and RF1761 Packages
XC7VX415TBanks . ....ouii i
FFG1157 and FFV1157 Package
FFG1158 and FFV1158 Package
FFG1927 and FFV1927 Package
XC7VX485T and XQ7VX485T Banks
FFG1157 Package
FFG1158 Packages
FFG1761 and RF1761 Packages
FFG1927 Package
FFG1930 and RF1930 Packages
XC7VX550TBanks . .....ovviiiiii i
FFG1158 Package
FFG1927 Package
XC7VX690T and XQ7VX690T Banks
FFG1157 and RF1157 Packages

www.Xxilinx.com

10


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=10

& XILINX.

FFG1158 and RFL158 PaCKages. . v vt ottt ettt ettt e e e et e e e e e e e e et e e e 61
FFG1761 and RFL761 Packages. . . oo ittt ittt ettt e e e e e e e et et e et e e e 61
FEGL926 Package . . oottt e e 61
FEGLO27 Package . . oo ettt e e e 61
FFG1930 and RF1930 PacKages. . . o v vttt ettt et e e e e e e e e e e e e e e e e 61
XC7VX980T and XQ7VXI80T Banks . . ..o v vttt et ettt et e e et e e e et et et 63
FFGLO26 PaCKage - o v v ottt ettt e e et e e et e e e e e e e e 63
FFGLO28 PaCKage - o v v ot ettt ettt et e e e et e e e e e e e e 63
FFG1930 and RF1930 Packages. . . oo v i ettt et ettt e e e e e e e e e e 63
XCTZV VXL LA0T BanKsS . oottt ettt e e e e e e e 65
FLG1O26 PaCKage . o v ottt i ettt et e e et e e e e e e e e 65
FLGLO28 PaCKage . o v vt ottt ettt e e e e et e e e e e e e e e e 65
FLGLO30 PaCkage . o v ettt ettt et e e e e e e e e e e e 65

Chapter 2: 7 Series FPGAs Package Files

About ASCIIPackage Files . .. ... oviitiiiii ittt ieteeteteneensnnsanennaneanennnas 67
Package Specifications Designations . .........c.iiitiiitiiietrnnerenerenaernneeannenns 68
ASCH PIiNOUt Files . . ..o ittt ittt it et i et iieeteensenassenesanesanssannsannnss 69

Chapter 3: Device Diagrams

QUMM . ittt ii ittt iiieetteeananneseassansssoassensssssssnnssosasnnnsssans 73
Spartan-7 FPGAs Device Diagrams ... ..o iiiiineiientennrenosenassooeessoesssnansonnses 74
CPGA196 Package—XC7S6, XA7S6, XC7S15, and XA7S15 . ... i e et e e 75
FTGB196 Package—XC7S6 and XC7S 1S . . ..ottt et et et et e ettt e e e e 77
FTGB196 Package—XC7S25 and XC7S850. . ..ottt e e e et et e e et et e et 79
CSGA225 Package—XC7S6, XC7S515, XA7S6, and XA7S15 .. ... i i e e et e 81
CSGA225 Package—XC7S25 and XAT7S 2 .. i e e e e 83
CSGA324 Package—XC7S25 and XAT7S 2, .. i e e e e e 85
CSGA324 Package—XC7S550 and XATZS50 . ...ttt et e e e 87
FGGA484 Package—XC7550 and XATZS50 . ...ttt et e e e e e e 89
FGGA484 Package—XC7575, XC75100, XA7S75, and XA7S100 . . ... ..ottt et e e e 91
FGGA676 Package—XC7575, XC75100, XA7S75, and XA7S100 . . ... ..ottt et e e e 94
Artix-7 FPGAs Device Diagrams. . .. ... i ittt ittt iine et teeneaeeseeenanassssnnnsnnaseans 97
CP236 and CPG236 Packages—XC7A15T, XC7A35T, and XC7A50T
CPG236 Package (only)—XA7A15T, XA7A35T, and XATZASOT ..ottt ie e eie i 98
CPG238 Package—XC7A12T, XC7A25T, XA7AL2T, and XA7ZA25T . ..ottt e e 100
CS324 and CSG324 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
CSG324 Packages (only)—XA7A15T, XA7A35T, XA7A50T, XA7A75T, and XA7A100T............... 102
CSG325 Package—XC7AL2T and XATZ AL 2T ..ttt ettt e e e et e et e 105
CSG325 Package—XC7A25T and XATZ A2 T .. ittt et ettt et e e et 107
CS325 and CSG325 Packages—XC7A15T, XC7A35T, and XC7A50T
CSG325 Packages (only)—XA7A15T, XA7A35T, and XAZAS0T ... .vttin ittt 109
FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T............... 111
FG484 and FGG484 Packages—XC7A15T, XC7A35T, and XC7AS0T . ... ovin i 113
FG484 and FGG484 Packages—XC7A75T and XC7A100T
FGG484 Packages (only)—XAZA75T and XAZAL00T .. ..ottt ittt et et et 116
FG676 and FGG676 Packages—XC7A75T and XC7AL00T ...ttt ittt 119
SB484, SBGA484, SBV484, and RS484 Packages—XC7A200T ...ttt ittt iie i 122
FB484, FBG484, FBV484, and RB484 Packages—XCT7A200T . ...ttt ittt ie i 125
FB676, FBG676, FBV676, and RB676 Packages—XC7A200T . ... vttit ettt ie i einenens 128
FF1156, FFG1156, and FFV1156 Packages—XCT7A200T . . ... vtrnti ettt ie e i 131

7 Series FPGAs Packaging N Send Feedback 11
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=11

& XILINX.

Kintex-7 FPGAs Device DIiagrams .. ......cviiieiieeinentonnronnsesnssoonssnnsonnnsns 135
FB484, FBG484, and FBV484 Packages—XC7K70T and XC7K160T . ... ..ut ittt iiie e 136
FB676, FBG676, and FBV676 Packages—XCT7K70T . . ..ottt e et et et et e e e 139
FB676, FBG676, and FBV676 Packages—XC7K160T, XC7K325T, and XC7K410T . ..., 142
FB900, FBGI00, and FBV900 Packages—XC7K325T and XC7KA10T .. ... .ottt it i 145
FF676, FFG676, FFV676, and RF676 Packages—XC7K160T, XA7K160T, XC7K325T, and XC7K410T....... 149
FF900, FFG900, FFV900, and RF900 Packages—XC7K325T and XC7K410T ....... ..., 153
FF901, FFG901, and FFV901 Packages—XC7K35 5T ... ittt ittt et et et et et e 157
FF901, FFG901, and FFV901 Packages—XC7K420T and XC7K480T . . .. ..ottt i i e 161
FF1156, FFG1156, and FFV1156 Packages—XC7K420T and XC7K480T . ...... ..ot i, 165

Virtex-7 FPGAs Device Diagrams. . .. ... i ittt i iiiiinettiteneaeenseenosaneseeannnasnans 169
FF1157, FFG1157, and RF1157 Packages—XC7V585T . ...ttt it et ettt ieeeaas 170
FF1761, FFG1761, and RF1761 Packages—XC7V585T . ...ttt it et ettt e ie e 174
FL1925 and FLG1925 Packages—XC7V2000T . . ..ottt ettt ettt et et ettt et 178
FH1761 and FHG1761 Packages—XC7V2000T .. ... oottt it ettt et et ettt ie e 182
FF1157, FFG1157, and RF1157 Packages—XC7VX330T, XC7VX415T, and XC7VX690T . ................ 186
FF1761, FFG1761, and RF1761 Packages—XC7VX330T ... ..ottt ittt ettt e i e 190
FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T, XC7VX550T, and XC7VX690T ........ 194
FF1927, FFG1927, and FFV1927 Packages—XC7VXA15T . ... ittt et et et e ie e 198
FF1157, FFG1157, and FFV1157 Packages—XC7VXA85T . . ..ottt ittt ettt ia e 202
FF1158, FFG1158, and FFV1158 Packages—XC7VXA85T . . ..o ii ittt it et et e iae e 206
FF1761, FFG1761, and RF1761 Packages—XC7VXA8ST . ...\ttt ettt ettt i e 210
FF1927 and FFG1927 Packages—XC7VXA8T . ..ttt et e ettt et ettt e 214
FF1930, FFG1930, and RF1930 Packages—XC7VXA8ST . ...\ttt e e et e e 218
FF1761, FFG1761, and RF1761 Packages—XC7VX6O0T . . ... ottt et ettt et e i e 222
FF1926 and FFG1926 Packages—XC7VX690T and XC7VXO80T . ... .. vvit it it i et e e i eeeanns 226
FF1927 and FFG1927 Packages—XC7VX550T and XC7VX690T . ... .ot it ittt i e i i 230
FF1930, FFG1930, and RF1930 Packages—XC7VX6O0T . . ... oottt ittt et ettt e et i e 234
FF1928 and FFG1928 Packages—XC7VXO80T . . ..o\ttt ettt et ettt et et ettt 238
FF1930, FFG1930, and RF1930 Packages—XC7VXO80T . .. .. vttt ittt it et et ettt e e 242
FL1926 and FLG1926 Packages—XC7VXLdA0T . ...ttt et e et et et ettt 246
FL1928 and FLG1928 Packages—XC7VXLdA0T . ..ot vt ittt ettt e ettt ettt 250
FL1930 and FLG1930 Packages—XC7VXLdA0T . ... vt ittt et et ettt et ettt 254

Chapter 4: Mechanical Drawings

SUMIMIAIY. ¢ i ittt ittt ittt eeososasassasasasssssssssasassssssssssssssssssssans 258
SPAMtAN-7 FP GAS . .ot e e e e e e 258
ATTiX-7 FP G AS . o ottt e e e e e e e e e e 258
KINEEX-7 FP G AS . ot ittt e et et e e e e e e e e e 259
VI EX-7 FP G AS . o ottt it e e e e e e e e e 260

CPGA196 (Spartan-7 FPGASs)

Wire-Bond Chip-Scale BGA (0.5 mmPitch) ........ ...ttt iiiiiiiiiiiieiarannans 261

FTGB196 (Spartan-7 FPGASs)

Wire-Bond Chip-Scale BGA (1.OmmPitch) ...ttt i iieiarannans 262

CSGA225 (Spartan-7 FPGASs)

Wire-Bond Chip-Scale BGA (0.8 mm P Pitch) ........ ... ... .. ittt 263

CSGA324 (Spartan-7 FPGASs)

Wire-Bond Chip-Scale BGA (0.8 mm P Pitch) ........ ... ... ittt iieinennn. 264

FGGA484 (Spartan-7 FPGAs) Wire-Bond Fine-Pitch BGA (1.0 mmPitch).................... 265

FGGAG676 (Spartan-7 FPGAs) Wire-Bond Fine-Pitch BGA (1.0 mm Pitch).................... 266

12

www.Xxilinx.com


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=12

& XILINX.

CP236 and CPG236 (Artix-7 FPGAs)

Wire-Bond Chip-Scale BGA (0.5 mmPitch) ........ ... ... ittt 267
CPG238 (Artix-7 FPGAs: XC7A12T and XC7A25T)

Wire-Bond Chip-Scale BGA (0.5 mmPitch) ........ ... ... ittt 268
CS/CSG324 and CS/CSG325 (Artix-7 FPGAs)

Wire-Bond Chip-Scale BGA (0.8 mm P Pitch) ..........ciiiiiiiiiiii it iiernennn. 269
FT/FTG256 (Artix-7 FPGAs) Wire-Bond Fine-Pitch Thin BGA (1.0 mm Pitch)................. 270
SB484, SBG484, and SBV484 (Artix-7 FPGAs)

Flip-Chip Lidless BGA (0.8 mmPitch) ......... ... ittt ittt inerannnennann 271
FB484, FBG484, and FBV484 (Artix-7 FPGASs)

Flip-Chip Lidless BGA (1.0mmPitch) ........ ... i ittt ittt it ineenennennnnns 272
FB676, FBG676, and FBV676 (Artix-7 FPGAs)

Flip-Chip Lidless BGA (1.0mmPitch) ......... .. ittt ittt ieenenennann 274
FG484 and FGG484 (Artix-7 FPGAs) Wire-Bond Fine-Pitch BGA (1.0 mm Pitch) .............. 276
FG676 and FGG676 (Artix-7 FPGAs) Wire-Bond Fine-Pitch BGA (1.0 mm Pitch) .............. 277
FF1156, FFG1156, and FFV1156 (Artix-7 FPGAS)

Flip-Chip BGA (1.0mmMPitch) ...... .. it i i it ittt eeaennrnnanennens 278
RB484 (Artix-7 FPGAs) Ruggedized Flip-Chip BGA

0 I 4T o T o el o) R 279
RS484 (Artix-7 FPGAs) Ruggedized Flip-Chip BGA

(0.8 MM PItCh) .. vii ittt ittt it ittt ieneeenaeenaeeenssennsenasennsnaness 280
RB676 (Artix-7 FPGAs) Ruggedized Flip-Chip BGA

Iy T o T ol 1) 281
FB484, FBG484, and FBV484 (Kintex-7 FPGAS)

Flip-Chip Lidless BGA (1.OMMPitch) ..ottt ittt iieieianrnenannans 282
FB676, FBG676, and FBV676 (Kintex-7 FPGAS)

Flip-Chip Lidless BGA (1.OMMPitch) ..ottt it iieieianrnenennans 285
FB900, FBG900, and FBV900 (Kintex-7 FPGAs)

Flip-Chip Lidless BGA (1.0mmPitch) ......... .. ittt ittt enernnnnennanns 290
FF676, FFG676, and FFV676 (Kintex-7 FPGAs)

Flip-Chip BGA (1.OMMPItch) ... ...ttt i i i i it teine e rannaennnns 293

FF900 and FFG900 (XC7K325T and XC7K410T) Flip-Chip BGA (1.0 mm Pitch) with Stamped Lid. 294
FF900, FFG900, FFV900, FF901, FFG901, and FFV901

(Kintex-7 FPGASs) Flip-Chip BGA (1.O0mmPitch)......... ..ttt ittt i 295
FF1156 and FFG1156 (XC7K420T and XC7K480T) Flip-Chip BGA (1.0 mm Pitch) with Stamped Lid. ..

296
FF1156, FFG1156, and FFV1156 (Kintex-7 FPGAs)

Flip-Chip BGA (1.0mmMPitch) ...... .. i i i i ittt tenenneannnennann 297
RF676 (Kintex-7 FPGASs) Flip-Chip BGA

(L OMM PIECh) ..ttt it ettt ittt ttnetenetenaeenaesenssennsenasennnnannss 298
RF900 (Kintex-7 FPGAs) Flip-Chip BGA

0 I 4T o T o el o) R 299
FF1157, FFG1157, FFV1157, FF1158, FFG1158, and FFV1158 (Virtex-7 FPGAs)

Flip-Chip BGA (L.OmmMPitch) ... ...t i i i i i ittt e tnannennnns 300

7 Series FPGAs Packaging N Send Feedback 13
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=13

& XILINX.

FF1761 and FFG1761 (Virtex-7 FPGASs) Flip-Chip BGA (1.0mmPitch) ...................... 301
FFV1761 (Virtex-7 FPGAs) Flip-Chip BGA

I T o T ol 1) 302
FH1761 and FHG1761 (Virtex-7 T FPGAs) Flip-Chip BGA (L.OmmPitch) ..........ccvuvenn.. 303
FF1926, FFG1926, FF1927, FFG1927, FFV1927, FF1928, FFG1928, FF1930, and FFG1930 (Virtex-7 XT

FPGASs) Flip-Chip BGA (1.0mmPitch) .. ... ... i i i i it ittt eeieaennennens 304
FL1925, FLG1925, FL1926, FLG1926, FL1928, FLG1928, and FL1930, FLG1930 (Virtex-7 FPGAs)

Flip-Chip BGA (1.0mmMPitch) ...... .. it i i it ittt eenenarannnennenn 305
RF1157 and RF1158 Flip-Chip BGA (Virtex-7 FPGASs)

0 I 4T o T o el o) R 306
RF1761 Flip-Chip BGA (Virtex-7 FPGASs)

Iy T o T ol 1) 307
RF1930 Flip-Chip BGA (Virtex-7 FPGAs)

I T o T ol 1) 308

Chapter 5: Thermal Specifications

3T o T LT 4 o T 309
Thermal Resistance Data. .. .......iii ittt it iiettenetenaesaaesaaesaansannnans 309
Supportfor ThermalModels. . ... ...ttt i it ittt eteenarnnnnennannns 315
Thermal Management Strategy ... ... iiiii it iiietiiettenerenoeenoesenesennsennnens 316
Cavity-Up Plastic BGA PaCKages . . . .ottt e et ettt et e e 316
Wire-Bond Packages . . .. ..o it 316
Flip-Chip Packages . . . oottt e e e e e et e e e 317
System Level Heat Sink Solutions. . . ... ... i e e e e 318
ThermalInterface Material .. ...... ... it it i it it tiietrnaeranenananans 318
TYPES Of TIM Lottt e e e e e e e e e e e e 319
Guidelines for Thermal Interface Materials . ...... ... i et e e e 319
Thermal Conductivity of the Material ....... ... i et e et e e 319
Electrical Conductivity of the Material. .. ... ... o e e, 320
Spreading Characteristics of the Material ......... .. i e e e 320
Long-Term Stability and Reliability of the Material. .. ... ... ... i i it 320

Ease Of APPliCatioN. . ..ottt e 320

Applied Pressure from Heat Sink to the Package via Thermal Interface Materials .......................... 320

Heat Sink Removal Procedure .. ... ... i e e et e e et e e e e 321
Soldering Guidelines . ........iitiiiiiiii ittt it tieetsnennenaraaranaanaaenans 322
SN/Pb REflOW SOIdEIING. . .\ ottt e e 323
Pb-Free Reflow Soldering .. ... i e e e e 323
Post Reflow/Cleaning/Washing ... ...ttt e e e et 327
CoNfOrmal Coating . ..ottt e e e e e 327

Chapter 6: Package Marking
4T oY LT 4 o T 328

Chapter 7: Packing and Shipping
INtroduction ... oot i i it ettt ettt i 332

7 Series FP¢
UGA475 (v1.

14

www.Xxilinx.com


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=14

& XILINX.

Appendix A: Recommended PCB Design Rules for BGA Packages
2] O N o T & V-3 334

Appendix B: Heat Sink Guidelines for Lidless Flip-Chip Packages

Heat Sink Attachments for Lidless Flip-chip BGA (FB/FBG/FBV and SB/SBG/SBV)............ 336
Silicon and Decoupling Capacitors Height Consideration ........... ... ... 336
Types of Heat Sink Attachments. . . ... ittt i et et eieeneranrnnnnannns 337
Heat Sink Attachment . ... ... e e e e e 338
Component Pick-up Tool Consideration .. ..... ...ttt i et e et e e e 338

Heat Sink Attachment Process CONSIderations . ... ... ...ttt ettt ettt 339

Appendix C: Additional Resources and Legal Notices

XiliNX RESOUICES . . oot ittt ittt ititetatatatetseennsassnsasasasosnssnsnsasansnsass 342
Ko LF T3 TN =T =T 342
3 ST =T =T 4T 342
Please Read: Important Legal Notices .. .......ciiiiiiiiiiieiennerenereneeenneenannns 343

7 Series FPGAs Packaging N Send Feedback 15
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=15

& XILINX

Chapter 1

Packaging Overview

About this Guide

Xilinx® 7 series FPGAs include four FPGA families that are all designed for lowest power to
enable a common design to scale across families for optimal power, performance, and cost.
The Spartan®-7 family is the lowest density with the lowest cost entry point into the

7 series portfolio. The Artix®-7 family is optimized for highest performance-per-watt and
bandwidth-per-watt for cost-sensitive, high-volume applications. The Kintex®-7 family is
an innovative class of FPGAs optimized for the best price-performance. The Virtex®-7
family is optimized for highest system performance and capacity.

This 7 series packaging and pinout product specification, part of an overall set of
documentation on the 7 series FPGAs, is available on the Xilinx website at www.xilinx.com/
documentation.

Introduction

This section describes the pinouts for the 7 series FPGAs in various fine pitch and flip-chip
1.0 mm pitch BGA packages, 0.8 mm and 0.5 mm pitch chip-scale packages, and 0.5 mm
pitch wire-bond lead frame packages.

Spartan-7, Artix-7, and Kintex-7 devices are offered in low-cost, space-saving packages that
are optimally designed for the maximum number of user 1/Os.

Virtex-7 T and Virtex-7 XT devices are offered exclusively in high performance flip-chip BGA
packages that are optimally designed for improved signal integrity and jitter.

For pinout and packaging information on the Virtex-7 HT devices, see www.xilinx.com/
member/gtz/index.htm.

Package inductance is minimized as a result of optimal placement and even distribution as
well as an increased number of Power and GND pins.

The FFG, FLG, FHG, FBG, SBG, and RFG flip-chip packages marked with the Pb-free Character
on the upper right of the device are RoHS 6 of 6 compliant. The FFG, FLG, FHG, FBG, SBG, and
RFG flip-chip packages not marked with the Pb-free character are RoHS 6 of 6 compliant,

7 Series FPGAS P
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with exemption 15 where there is lead in the C4 bumps that are used to complete a viable
electrical connection between the semiconductor die and the package substrate. The FFV,
FBV, and SBV flip-chip packages marked with the Pb-free character are RoHS 6 of 6
compliant (without the use of exemption 15). The CPG, CSG, FTG, and FGG non-flip chip
packages are RoHS 6 of 6 compliant.

All of the 7 series devices supported in a particular package are pinout compatible. See Pin
Compatibility between Packages, page 33. Pins that are available in a device but are not
available in a smaller device with a compatible package are listed as No Connects.

Each device is split into 1/0 banks to allow for flexibility in the choice of I/O standards (see
the 7 Series FPGAs Select/O Resources User Guide (UG471). Table 1-12 provides definitions
for all pin types.

7 series device's flip-chip assembly materials are manufactured using ultra-low alpha (ULA)
materials defined as <0.002 cph/cm? or materials that emit less than 0.002 alpha-particles
per square centimeter per hour.

Device/Package Combinations and Maximum 1/Os

Table 1-1 shows the maximum number of user 1/Os possible in the 7 series FPGAs BGA

packages.
Table 1-1: 7 Series FPGAs Package Specifications
Package Specifications
Packages(l) Description
Package Type | Pitch (mm) | Size (mm) Maximum I/Os(z)
CPGA196 BGA 0.5 8x8 100
FTB196/FTGB196 BGA 1.0 15x 15 100
CP236/CPG236 BGA 0.5 10 x 10 106
CPG238 Wire-bond BGA 0.5 10x 10 110
CSA225/CSGA225 chip-scale BGA 0.8 13x 13 100
CS324/CSG324 BGA 0.8 15x 15 210
CSGA324 BGA 0.8 15x 15 210
CS325/CSG325 BGA 0.8 15 x 15 150
FT256/FTG256 BGA 1.0 17 x 17 170
FG484/FGG484 BGA 1.0 23 x23 285
FGGA484 Wire-bond fine-pitch BGA 1.0 23 x 23 338
FG676/FGG676 BGA 1.0 27 x 27 300
FGGA676 BGA 1.0 27 x 27 400
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Table 1-1: 7 Series FPGAs Package Specifications (Cont’d)

Package Specifications
Packages(l) Description
Package Type | Pitch (mm) | Size (mm) Maximum I/Os(z)

SB484/SBG484/SBV484 BGA 0.8 19x 19 285
FB484/FBG484/FBV484 Flip-chip lidless BGA 1.0 23 x 23 285
RS484 BGA 0.8 19x 19 285
RB484 Ruggedized flip-chip BGA 1.0 23 x 23 285
FB676/FBG676/FBV676 Flip-chip lidless BGA 1.0 27 x 27 400
RB676 Ruggedized flip-chip BGA 1.0 27 x 27 400
RF676 Ezg_gsifcif‘ed flip-chip BGA 1.0 27 x 27 400
FB900/FBG900/FBV900 Flip-chip lidless BGA 1.0 31 x 31 500
RF900 Eﬁg?;fcif‘ed flip-chip BGA 1.0 31 x 31 500
FF676/FFG676/FFV676 BGA 1.0 27 x 27 400
FF900/FFG900/FFV900 BGA 1.0 31 x 31 500
FF901/FFG901/FFV901 BGA 1.0 31 x 31 380
FF1156/FFG1156/FFV1156 BGA 1.0 35x 35 600
FF1157/FFG1157/FFV1157 BGA 1.0 35x 35 600
FF1158/FFG1158/FFV1158 | Flip-chip fine-pitch BGA 1.0 35x 35 350
FF1761/FFG1761/FFV1761 BGA 1.0 42.5 x 42.5 850
FF1926/FFG1926 BGA 1.0 45 x 45 720
FF1927/FFG1927/FFV1927 BGA 1.0 45 x 45 600
FF1928/FFG1928 BGA 1.0 45 x 45 480
FF1930/FFG1930 BGA 1.0 45 x 45 1000
FL1925/FLG1925 BGA 1.0 45 x 45 1200
FL1926/FLG1926 sS flip-chip BGA 1.0 45 x 45 720
FL1928/FLG1928 fine-pitch BGA 1.0 45 x 45 480
FL1930/FLG1930 BGA 1.0 45 x 45 1100
FH1761/FHG1761 fsii'ef'gi’t'cc:i(%verhang) BGA 1.0 45 x 45 850
RF1157 BGA 1.0 35 x 35 600
RF1158 Ruggedized flip-chip BGA 1.0 35x 35 600
RF1761 fine-pitch BGA 1.0 425 x 42.5 850
RF1930 BGA 1.0 45 x 45 1000
Notes:

1. Leaded package options are available upon request for all packages listed in this table.
2. The maximum I/O numbers do not include pins in the configuration Bank 0 (Table 1-2) or the GT serial transceivers.
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Table 1-2 lists the 21 dedicated 1/O pins.

Table 1-2: 7 Series FPGAs 1/0 Pins in the Dedicated Configuration Bank (Bank0)

Chapter 1: Packaging Overview

DXP_0 VCCBATT_0 | INIT_B_O MO0_0 TDO_0 TDIO GNDADC_0!
DXN_0 DONE_O VN_O M1_0 TCK_O VREFN_0 vccAapc_ oM
PROGRAM_B_0 | CCLK_0 VP_0 M2_0 TMS_0 VREFP_0 CFGBVS_0
Notes:

1. In SSI technology devices, GNDADC and VCCADC do not have an _0 in the pin name.

Serial Transceiver Channels by Device/Package

Spartan-7 FPGAs do not contain serial transceivers. Table 1-3 lists the quantity of GTP serial

transceiver channels for the Artix-7 FPGAs.

Table 1-3: Serial Transceiver Channels (GTPs) by Device/Package (Artix-7 FPGAs)

GTP Channels by Package
Device | cpG | PG CSG | CSG | FTG | oou | FGG | FGG | [oU | F3S | FES | gs ' RB | RB
236 | 238 324 325 256 o0 484 | 676 oy | co¢  FEV. 484 aga 676
Xa7A12T | - | 2 | - | 2 | - | - | - | - | - [ - - T-T-7T-
XC7ATST 2 o | 4 o | - | 4 - | - - - -1
XC7A25T - 2 - 4 - - - - - - — _ —
XC7A35T 2 - 0 4 0 - 4 - - - - — - _
XC7A50T 2 - 0 4 0 - 4 - - - - — - _
XC7A75T | - | - | o | - 0o | - | a4 |8 | - | - - | -1-1-
XC7A100T | - | - | 0o | - o | - | a4 | 8 | - | - - | -1-1-
XC7A200T | - | - | - | - | -~ a4 | - - 48 | 16| - -|-
XA7TA2T | - | 2 | - | 2 | - | - | -] - | - [ - - T -T-7T-
XATAIST | 2 | - | o0 | 4 | o | - | 4| - | - - - -]-1]-
XATA2ST | - | 2 | - | 4 A e R I R
XATA3ST | 2 | - | 0 | 4 | - | - | - | - - - -] -
XATASOT | 2 | - | 0 | 4 | - | - | - | - | - - -]-
XATATST | - | - | 0 | - | - | = |4 | - | - - -1 -1-7]-
XA7A100T - - 0 - - - 4 - - - - — _ —
XQ7A50T - - - 4 - - 4 - - - - — _ —
XQ7A100T | - | - | o | - | - | — a4 | - - oo
XQ7A200T | - | - | - | - |~ oo a 4 s
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Table 1-4 lists the quantity of GTX serial transceiver channels for the Kintex-7 FPGAs.

Chapter 1: Packaging Overview

Table 1-4: Serial Transceiver Channels (GTXs) by Device/Package (Kintex-7 FPGAs)
GTX Channels by Package
Device | rgG4sa | FBG676 | FBGY0O | FFG676 FFG900 | FFG901  FFG1156 RE676 | RF900

FBV484 | FBV676 | FBV900 | FFV676 | FFV900 | FFV901 | FFV1156
XC7K70T 4 8 - - - - - - _
XC7K160T 4 8 - 8 - - - - _
XC7K325T - 8 16 8 16 - - - _
XC7K355T - - - - - 24 - _ _
XC7K410T - 8 16 8 16 - - - -
XC7K420T - - - - - 28 32 - -
XC7K480T - - - - - 28 32 - -
XA7K160T - - - 8 - - - - _
XQ7K325T - - - - - - - 8 16
XQ7K410T - - - - - - - 8 16

Table 1-5 lists the quantity of GTX serial transceiver channels for the Virtex-7 T FPGAs.

Table 1-5: Serial Transceiver Channels (GTX) by Device/Package (Virtex-7 T FPGAs)

Device FFG1157 FFG1761 FLG1925 FHG1761 RF1157 RF1761
XC7V585T 20 36 - - - -
XC7V2000T - - 16 36 - -
XQ7V585T - - - - 20 36

7 Series FP( 20
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Table 1-6 lists the quantity of GTX and GTH serial transceiver channels for the Virtex-7 XT
FPGAs. In all devices, a serial transceiver channel is one set of MGTRXP, MGTRXN, MGTTXP,
and MGTTXN pins.

Table 1-6: Serial Transceiver Channels (GTX/GTH) by Device/Package (Virtex-7 XT FPGAs)

Frv11e7 V1158 FrV17e1 FFG1926 FFG1927 prcioyq FFGL930 Ly ool o098 FLG1930
Device | RF1157 | RF1158 | RF1761 FFV1927 RF1930

GTX |GTH | GTX |GTH | GTX | GTH | GTX ‘ GTH | GTX ‘ GTH | GTX ‘ GTH | GTX ‘ GTH | GTX ‘ GTH | GTX ‘ GTH | GTX | GTH
XC7VX330T | 0 | 20| - | 0 |28 - - - - - - -
XC7TVX415T | 0 |20 | 0 | 48| - - o la| - - - - -
XC7VX485T |20 | 0 (48| 0 |28 0| - |s6| 0| - |24] 0| - - -
XC7TVX550T | - | 0 |48 - - o ls]| - - - - -
XC7VX690T | 0 |20 0 |48 | 0 | 36| 0 |64 0 80| - |o0]|24] - - -
XC7VX980T | - - -~ lolesa| - Jol72]0 24| - - -
XC7VX1140T| - - - - - - -~ Jolealoloe| 024
XQ7VX330T | 0 |20 - | o0 |28 - - - - - - -
XQ7VX485T | - - Jalo| - - - Jalo| - - -
XQ7VX690T | 0 ‘ 20| 0 ] 48] 0 [36] - - - 0 24| - - -
XQ7VX980T | - - - - - — o laa| - - -
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User I/O Pins by Device/Package

Chapter 1: Packaging Overview

ﬁ IMPORTANT: Because of package inductance, each device/package supports a limited number of
simultaneous switching outputs. Limitations for specific applications can be determined using the
Vivado Design Suite report_ssn tool. See the Simultaneous Switching Outputs section of the 7 Series
FPGAs SelectlO Resources User Guide (UG471) for more information.

Table 1-7 shows the number of available I/Os and the number of differential 1/Os for each

Spartan-7 device/package combination.

Table 1-7: Available 1/0 Pin/Device/Package Combinations for Spartan-7 FPGAs

Spartan-7| User I/O Spartan-7 FPGA Packages: HR I/O Banks Only

Devices Pins CPGA196 CSGA225 CSGA324 FTGB196 FGGA484 FGGA676
XC7S6  |User 1/O 100 100 - 100 - -
XA7S6  |Differential 96 96 - 9% - -
XC7S15  |User 1/O 100 100 - 100 - -
XA7S15  |Differential 96 96 - 9% - -
XC7S25  |User 1/O - 150 150 100 - -
XA7S25  |Differential - 144 144 96 - -
XC7S50  |User 1/O - - 210 100 250 -
XA7S50  |Differential - - 202 9% 240 -
XC7S75  |User 1/0 - - - - 338 400
XA7S75  |Differential - - - - 324 384
XC7S100 |User 1/0 - - - - 338 400
XA7S5100 |Differential - - - - 324 384
7 Series FP( 22
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Table 1-8 shows the number of available I/Os and the number of differential I/Os for each
Artix-7 device/package combination.

Table 1-8: Available 1/0 Pin/Device/Package Combinations for Artix-7 FPGAs

Artix-7 FPGA Packages: HR 1/0 Banks Only
Artix-7 | User 1/0O
Devices | Pins | CPG | CPG | CSG | CSG | FTG | opu |FGG  FGG | (o0 | F38 | FRS ppags
236 | 238 | 324 | 325 | 256 484 484 | 676 484 | 676 | 1156 RS484

User 1I/0O - 112 - 150 - - - - - — - - _
XC7A12T

Differential| - 108 - 144 - - - - - - - - _

User I/O 106 210 | 150 | 170 - 250 - - - - - _
XC7A15T

Differential| 104 202 144 | 162 - 240 - - - - _ _

User I/O - 112 - 150 - - - - - - - _ _
XC7A25T

Differential| - 108 - 144 - - - - — - - _ _

User I/O 106 - 210 150 | 170 - 250 - - - - - _
XC7A35T

Differential| 104 - 202 144 | 162 - 240 - - - - - _

User I/O 106 - 210 150 | 170 - 250 - - - - - _
XC7A50T

Differential| 104 - 202 144 | 162 - 240 - - - - - _

User I/O - - 210 - 170 - 285 | 300 - - - - -
XC7A75T

Differential| - - 202 - 162 - 274 | 288 - - - - -

User I/O - - 210 - 170 - 285 | 300 - - - - -
XC7A100T

Differential| - - 202 - 162 - 274 | 288 - - - - -

User I/O - - - - - 285 - - 285 | 400 | 500 - -
XC7A200T

Differential| - - - - - 274 - - 274 | 384 | 480 - -

User I/O - 112 - 150 - - - - - - - _ _
XA7TA12T

Differential| - 108 - 144 - - - - — - - _ _

User I/O 106 - 210 | 150 - - - - - - - _ _
XA7A15T

Differential| 104 - 202 | 144 - - - - - - - _ _

User I/O - 112 - 150 - - - — - - - - _
XA7A25T

Differential| - 108 - 144 - - - - - - - _ _

User I/O 106 - 210 | 150 - - - - - - - - _
XA7A35T

Differential| 104 - 202 | 144 - - - - - - - _ _

User I/O 106 - 210 | 150 - - - - - - - - _
XA7A50T

Differential| 104 - 202 | 144 - - - - - - - - _

User I/0O - - 210 - - - 285 - - - - - -
XA7A75T

Differential| - - 202 - - - 274 - - - - - —

User I/O - - 210 - - - | 285 | - - - - - -
XA7A100T

Differential| - - 202 - - - 274 - - - - — _

7 Series FPGAs Packaging N Send Feedback 23
UGA475 (v1.18) July 16, 2019 www.xilinx.com I—\/—l



https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=23

(: X”_INX® Chapter 1: Packaging Overview

Table 1-8: Available 1/O Pin/Device/Package Combinations for Artix-7 FPGAs (Cont’d)

Artix-7 FPGA Packages: HR 1/0 Banks Only
Artix-7 | User1/O
Devices | Pins | CPG | CPG | CSG | CSG | FTG | apv |FGG  FGG | (o0 | F38 FRS ppagq
236 | 238 | 324 | 325 | 256 484 484 | 676 484 | 676 | 1156 RS484
User I/O - - - | 150 | - - | 250 | - - - - _ _
XQ7A50T
Differential| - - - 144 - - 240 - - - - - —
User I/O - - 210 - - - 285 - - - - - -
XQ7A100T
Differential| - - 202 - - - 274 - - - - - —
User 1/O - - - - - - - - - - - 285 | 400
XQ7A200T
Differential| - - - - - - - - - - - 274 384
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Table 1-9 shows the number of available I/Os and the number of differential I/Os for each
Kintex-7 device/package combination.

Chapter 1: Packaging Overview

Table 1-9: Available 1/0O Pin/Device/Package Combinations for Kintex-7 FPGAs

Kintex-7 FPGA Packages: HR and HP 1/0O Banks

Kintex-7 | User I/O | FBG484 FBG676 | FBG900 | FFG676 | FFG900 | FFG901 FFG1156 RF676 | RF900
Devices Pins FBV484 | FBV676 | FBV900 | FFV676 | FFV900 | FFV901 FFV1156
HP |HR |HP |HR |HP |HR |HP |HR |HP |HR |HP | HR | HP | HR | HP | HR | HP | HR
User I/0 100/185|100|200| - - - - - - - - - - - - |- -
XC7K70T
Differential| 96 |176| 96 [192| - - - - - - - - - - - - - -
User 1/O 100|185|150|250| - - 150|250 | - - - - - - - - | - -
XC7K160T
Differential| 96 | 176|144 |240| - - 11441240 - - - - - - - - | - -
User 1/0O - - 1150|250 /150|350|150|250|150|350| - - - - - - - -
XC7K325T
Differential| - — | 144 1240|144 336 (144|240 (144336 | - - - - - - - | -
Userl/O | = | = | = | = | =|-|-|-]-]=1]0130|-|-|-|-|-1|-
XC7K355T
Differential| - | - | = | = | = | = | = | = | = | = |0 (288 - | - | - | - | - | -
User I/O - - 1150|250 |150|350|150|250|150|350| - - - - - - - -
XC7K410T
Differential| - — 144240144 336|144 240 (144|336 - - - - - - - | -
User I/O - |-/ -/=-]1-|-]=1=]-]-101380]0 (400 - | - | - | -
XC7K420T
Differential| - - - - - - - - - - 0 [366| 0 |384| - - - | -
User/O | — | -= | = - | = | -=| - -] -]-1]0380]|0 (400 - | - | - |-
XC7K480T
Differential| - - - - - - - - - - 0 |366| 0 [384| - - |- -
Userl/O | — | = | = | = | = | = ]150{250 - | = | = | = | = | = | = | = | = | -
XA7K160T
Differential| - | — | — | = | = | = |144(240| - | - | - | - | - | - | - | = | = | -
User I/0 - - - - - - - - - - - - - - [150/250 150|350
XQ7K325T
Differential| - - - - - - - - - - - - - - 144240144 (336
User I/O - - - - - - - - - - - - - - [150/250 150|350
XQ7K410T
Differential| — - - - - - - - - - - - - - | 1441240144 |336
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Table 1-10 and Table 1-11 show the number of available I/Os and the number of differential
I/Os for each Virtex-7 device/package combination. When applicable, it also lists the
number of user I/Os in the 3.3V-capable high-range (HR) banks and the number of
1.8V-capable high-performance (HP) banks.

Table 1-10: Available 1/0 Pin/Device/Package Combinations for Virtex-7 T FPGAs

Chapter 1: Packaging Overview

Virtex-7 T FPGA Packages: HR and HP 1/0O Banks
VI')’;S;‘C'ZST User I/O Pins| FFG1157 | FFG1761 | FLG1925 | FHG1761 RF1157 RF1761
HP HR HP HR HP HR HP HR HP HR HP HR

User /O 600 0 750 100 - - - -
XC7V585T

Differential 576 0 720 96 - - - -

User I/O - - 1200 0 850 0 - -
XC7Vv2000T

Differential - - 1152 0 816 0 - -

User 1I/O - - - - 600 0 750 100
XQ7V585T

Differential - - - - 576 0 720 96
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Chapter 1: Packaging Overview

Table 1-11: Available 1/0 Pin/Device/Package Combinations for Virtex-7 XT FPGAs
Virtex-7 XT FPGA Packages: HR and HP 1/0 Banks
Virtex-7 XT | User 1/0 ';E\G,ﬂg; Eigﬁgg EES:;S: FFG |FFG1927 FFG |FFG1930 | FLG | FLG | FLG
Devices Pins RF1157 | RF1158 | RF1761 1926 |FFV1927| 1928 RF1930 1926 1928 1930
HP |HR | HP | HR |HP |HR |HP |HR | HP | HR |HP |HR| HP | HR |HP |HR |HP |HR| HP |HR

User I/0 600| O 650| 50 - - - - - - -
XC7VX330T

Differential |576| 0 624 | 48 - - - - - - -

User I/0 600 0 [350| O - 600| O - - - - -
XC7VX415T

Differential |576| 0 [336| 0 - 576| 0 - - - - -

UserI/O |600| O [350| O |700| O - 600| 0 - 700 | O - - -
XC7VX485T

Differential|576| 0 [336| 0 [672] O - 576| 0 - 672 | 0 - - -

User I/0O 350 0 - 600| O - - - - -
XC7VX550T

Differential 336| 0 - 576| 0O - - - - -

User I/0O 600| O |350| O |850| O |720| 0 |600| O - 1000 O - - -
XC7VX690T

Differential|[576| 0 [336| 0 |816| 0 [690| 0 |576| O - 960 | 0 - - -

User I/0O 720 0 - 4801 0 | 900 | O - - -
XC7VX980T

Differential 690| O - 460, 0 | 864 | O - - -

User I/0O - - - - 7201 0 480 0 |1100| O
XC7VX1140T

Differential - - - - 690 0 |460| O |1056| 0O

User I/0O 600| O 650| 50 - - - - - - -
XQ7VX330T

Differential |576| 0 624 48 - - - - - - -

User I/O 700| O - - - 700 | O - - -
XQ7VX485T

Differential 672| 0 - - - 672 | 0 - - -

User I/0 600| 0 |350| 0 |850| O - - - 1000 O - - -
XQ7VX690T

Differential|576| 0 [336| 0 [816] O - - - 960 | O - - -

User I/O - - - 900 | O - - -
XQ7VX980T

Differential - - - 864 | 0 - - -
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Chapter 1: Packaging Overview

Pin Definitions

Table 1-12 lists the pin definitions used in 7 series FPGAs packages.

Note: There are dedicated general purpose user I/O pins listed separately in Table 1-12. There are
also multi-function pins where the pin names start with either |O_LXXY_ZZZ _# or |IO_XX_ZZZ_#,
where ZZZ represents one or more functions in addition to being general purpose user 1/0O. If not
used for their special function, these pins can be user 1/0.

)

IMPORTANT: For Tandem PROM configuration, the configuration PERSIST property is required. In this
case, a dual-purpose 1/0 that is used for stage 1 and stage 2 configuration cannot be repurposed as

user I/0 after stage 2 configuration is complete.

Table 1-12: 7 Series FPGAs Pin Definitions
Pin Name Type Direction Description

User 1/0O Pins
Most user I/O pins are capable of differential signaling
and can be implemented as pairs. The top and bottom I/
O pins are always single ended. Each user 1/O is labeled
|O_LXXY_#, where:

10_LXXY_# Dedicated Input/ - 10 indicates a user 1/0 pin

IO_XX_# Output

- Lindicates a differential pair, with XX a unique pairin
the bank and Y = [P|N] for the positive/negative sides
of the differential pair

. # indicates a bank number

Configuration Pins

For more information, see the Configuration Pin Definitions table in UG470, 7 Series FPGAs Configuration User

Guide.
CCLK 0 Dedicated™ Input/ Configuration clock. Output in Master mode or input in
- Output Slave mode
DONE_0 Dedicated™ | Bidirectional DONE m;hcates successful completion of configuration
(active High)
INIT B 0 Dedicated™ Bidirectional | Indicates initialization of configuration memory (active

(open-drain)

Low)

MO0_0, M1_0, or M2_0 | Dedicated” Input Configuration mode selection

PROGRAM_B_0 Dedicated(" Input Asynchronous reset to configuration logic (active Low)
TCK_O Dedicated" Input JTAG clock

TDI_O Dedicated(" Input JTAG data input

TDO_0 Dedicated" Output | JTAG data output

TMS_0 Dedicated" Input JTAG mode select
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Chapter 1: Packaging Overview

Table 1-12: 7 Series FPGAs Pin Definitions (Cont’d)
Pin Name Type Direction Description
This pin selects the preconfiguration 1/O standard type
for the dedicated and multi-function configuration banks
0, 14, and 15. If the Vo for banks 0, 14, or 15 is 2.5V or
3.3V, then this pin must be connected to Vcco o. If the
Vcco forbanks 0, 14, and 15 are less than or equal to 1.8V,
CFGBVS_0 Dedicated" Input then this pin should be connected to GND.
Note: To avoid device damage, this pin must be
connected correctly. See the Configuration Banks
Voltage Select section in UG470, 7 Series FPGAs
Configuration User Guide for more information.
D00 through D31 Multi-function | Bidirectional | Configuration data pins
ADV_B Multi-function Output BPI Flash address valid output (active Low)
A0O0 through A28 Multi-function Output Address A0O0-A28 BPI address output
RSO or RS1 Multi-function Output RSO and RS1 revision select output
FCS_B Multi-function Output BPI and SPI flash chip select (active Low)
FOE_B Multi-function Output BPI flash output enable (active Low)
MOSI Multi-function Output SPI flash command output. Also known as the SPI bus
master output, slave input signal.
FWE_B Multi-function Output BPI flash write enable (active Low)
DOUT Multi-function Output Data output for serial daisy-chain configuration
CSO_B Multi-function Output Chip-select output for parallel daisy-chain (active Low)
CSI_B Multi-function Input SelectMAP chip-select input (active Low)
Pull-Up During Configuration (bar)
PUDC_B input enables internal pull-up resistors on the
SelectlO pins after power-up and during configuration
(active Low).
- When PUDC_B is Low, internal pull-up resistors are
) . enabled on each SelectlO pin
PUDC_B Multi-function Input o ) )
o When PUDC_B is High, internal pull-up resistors are
disabled on each SelectlO pin
PUDC_B must be tied either directly (or through a 1KQ or
less resistor) to Vcco 14 or GND.
Do not allow this pin to float before and during
configuration.
. . SelectMAP data bus direction control signal for reading
RDWR_B Multi-function Input (active High) or writing (active Low) configuration data
EMCCLK Multi-function Input External master configuration clock

7 Series FPGAs Packaging
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Chapter 1: Packaging Overview

Table 1-12: 7 Series FPGAs Pin Definitions (Cont’d)
Pin Name Type Direction Description
Power/Ground Pins
GND Dedicated N/A Ground
RSVDGND Dedicated N/A Reserved pins, tie to GND
VCCAUX Dedicated N/A 1.8V power-supply pins for auxiliary circuits
VCCAUX_IO_G#( Dedicated N/A 1.8V/2.0V power-supply pins for auxiliary 1/0 circuits
VCCINT Dedicated N/A 0.9V/1.0V power-supply pins for the internal core logic
vcco_#3) Dedicated N/A Power-supply pins for the output drivers (per bank)
VCCBRAM Dedicated N/A 1.0V power-supply pins for the FPGA logic block RAM
Decryptor key memory backup supply; this pin should be
tied to the appropriate V- or GND when not used®,
VCCBATT_O Dedicated N/A Specific Spartan-7 devices (XC7S6 and XC7S15) do not
support AES encryption. In these devices, connect
VCCBATT_0 to VCCAUX or GND.
These are input threshold voltage pins. They become user
VREF Multi-function N/A I/Os when an external threshold voltage is not needed

(per bank).

Analog to Digital Converter (XADC) Pins

For more information, see the XADC Package Pins table in UG480, 7 Series FPGAs and Zyng-7000 All
Programmable SoC XADC Dual 12-Bit T MSPS Analog-to-Digital Converter User Guide

XADC analog positive supply voltage
The XC7S6 and XC7S15 Spartan-7 devices do not support

VCCADC_0®)®) Dedicated N/A , ,
the XADC. In these devices, connect the VCCADC_0 pin to
VCCAUX.
XADC analog ground reference

GNDADC 0)®) Dedicated N/A The XC7S6 and XC7S15 Spartan-7 devices do not support

- the XADC. In these devices, connect the GNDADC_O0 pin to

GND.

VP_0®) Dedicated Input XADC dedicated differential analog input (positive side)

VN_0® Dedicated Input XADC dedicated differential analog input (negative side)

VREFP_0® Dedicated N/A 1.25V reference input

VREFN_ 0 Dedicated N/A 1.25V reference GND reference
XADC (analog-to-digital converter) differential auxiliary
analog inputs 0-15.

ADOP through AD15P Multi-function Input g np

ADON through AD15N

Auxiliary channels 6, 7, 13, 14, and 15 are not supported
on Kintex-7 devices.
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Table 1-12:

Chapter 1: Packaging Overview

7 Series FPGAs Pin Definitions (Cont’d)

Pin Name

Type

Direction

Description

Multi-gigabit Serial Transceiver Pins (GTPE2, GTXE2, and GTHE2)

For more information on the GTPE2 pins see the Pin Description and Design Guidelines section in UG482, 7 Series
FPGAs GTP Transceivers User Guide. For more information on the on the GTXE2 and GTHE2 pins see the Pin
Description and Design Guidelines section in UG476, 7 Series FPGAs GTX/GTH Transceivers User Guide.

MGTPRXP[0:3] Dedicated Input Positive differential receive port GTP Quad
MGTPRXNI0:3] Dedicated Input Negative differential receive port GTP Quad
MGTPTXP[0:3] Dedicated Output Positive differential transmit port GTP Quad
MGTPTXN[0:3] Dedicated Output Negative differential transmit port GTP Quad
MGTXRXP[0:3] Dedicated Input Positive differential receive port GTX Quad
MGTXRXN[0:3] Dedicated Input Negative differential receive port GTX Quad
MGTXTXP[0:3] Dedicated Output Positive differential transmit port GTX Quad
MGTXTXNI0:3] Dedicated Output Negative differential transmit port GTX Quad
MGTHRXP[0:3] Dedicated Input Positive differential receive port GTH Quad
MGTHRXNI[O0:3] Dedicated Input Negative differential receive port GTH Quad
MGTHTXP[0:3] Dedicated Output Positive differential transmit port GTH Quad
MGTHTXNIO0:3] Dedicated Output Negative differential transmit port GTH Quad
MGTAVCC_G#(D Dedicated Input 1.0V an.alog'power-sgppl'y pin for the receiver and
transmitter internal circuits.
MGTAVTT_G#(") Dedicated Input 1.2V analog power-supply pin for the transmit driver
MGTVCCAUX_G#(7) Dedicated Input 1.8V auxnlla_ry analog Quad PLL (QPLL) voltage supply for
the transceivers
MGTREFCLKO/1P Dedicated Input Positive differential reference clock for the transceivers
MGTREFCLKO/TN Dedicated Input Negative differential reference clock for the transceivers
. Precision reference resistor pin for internal calibration
MGTAVTTRCAL Dedicated N/A termination. Not used for Artix-7 devices.
MGTRREF Dedicated Input PreC|.S|on. reference resistor pin for internal calibration
termination
Other Pins
These are the clock capable 1/Os driving BUFRs, BUFIOs,
BUFGs, and MMCMs/PLLs. In addition, these pins can
drive the BUFMR for multi-region BUFIO and BUFR
support. These pins become regular user I/0Os when not
MRCC Multi-function Input needed as a clock. When connecting a single-ended clock

to the differential CC pair of pins, it must be connected to
the positive (P) side of the pair. The MRCC (multi-region)
pins, when used as single region resource, can drive four
BUFIOs and four BUFR in a single bank.

7 Series FPGAs Packaging
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Table 1-12: 7 Series FPGAs Pin Definitions (Cont’d)

Pin Name Type Direction Description

These are the clock capable 1/Os driving BUFRs, BUFIOs,
BUFGs, and MMCMs/PLLs. These pins become regular
user 1/Os when not needed for clocks. When connecting
SRCC Multi-function Input a single-ended clock to the differential CC pair of pins, it
must be connected to the positive (P) side of the pair. The
SRCC (single region) pins can drive four BUFIOs and four
BUFRs in a single bank.

This pin is for the DCI voltage reference resistor of N

VRN® Multi-function N/A transistor (per bank, to be pulled High with reference
resistor)
This pin is for the DCI voltage reference resistor of P
VRP® Multi-function N/A transistor (per bank, to be pulled Low with reference
resistor)

Temperature-sensing diode pins (Anode: DXP; Cathode:
DXN). The thermal diode is accessed by using the DXP
and DXN pins in bank 0. When not used, tie to GND.

To use the thermal diode an appropriate external thermal
DXP_0, DXN_0 Dedicated N/A monitoring IC must be added. Consult the external
thermal monitoring IC data sheet for usage guidelines.

The recommended temperature monitoring solution for
7 series FPGAs uses the temperature sensor in the XADC

block.
T0, T1,T2,0r T3 Multi-function N/A This pin belongs to the memory byte group 0-3
TO_DQS, T1_DQS, . . - . The DDR DQS strobe pin that belongs to the memory
T2.DQS, or T3_DQS Multi-function | Bidirectional byte group T0-T3
Notes:

1. All dedicated pins (JTAG and configuration) are powered by Vg o.

2. For devices that do not include VCCAUX_IO_G# pins, auxiliary /O circuits are powered by VCCAUX pins. As indicated in
Chapter 2, 7 Series FPGAs Package Files, some packages include VCCAUX_IO_G# pins but also have auxiliary I/O circuits
powered by VCCAUX pins. In this case, the VCCAUX_IO_G# pins exist for migration purposes only and will not connect to any
internal circuitry. When planning to migrate to a device that utilizes VCCAUX_IO_G#, these pins must be connected to the
desired voltage (1.8V/2.0V). Otherwise, they can be tied to Vcayx or left unconnected.

3. Vcco pins in unbonded banks must be connected to the Vg for that bank for package migration. Do NOT connect
unbonded V¢ pins to different supplies. Without a package migration requirement, Vccg pins in unbonded banks can be
tied to a common supply (V¢co or ground).

4. Refer to the data sheet for Vcgarr o specifications.

5. See UG480, 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital Converter User
Guide for the default connections required to support on-chip monitoring.

6. In SSI technology devices, GNDADC and VCCADC do not have an _0 in the pin name.

7. In packages with only one MGT power group, the MGTAVCC_G#, MGTAVTT_G#, and MGTVCCAUX_G# pins are labeled
without the _G#. These pins also appear without a number in the power and GND placement diagrams in Chapter 3, Device
Diagrams.

8. The DCI guidelines in the 7 series FPGAs are different from previous Virtex device DCI guidelines. See the DCl sections in
UG471, 7 Series FPGAs SelectlO Resources User Guide for more information on the VRN/VRP pins.
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Pin Compatibility between Packages

7 series FPGA devices are pin compatible only with other 7 series FPGA devices of the same
family (Spartan-7, Artix-7, Kintex-7, and Virtex-7) in the same package. In addition, FB/FBG/
FBV, FF/FFG/FFV, FH/FHG, FL/FLG, RB, RF, and RS packages of the same pin-count designator
are pin compatible. Also, in Artix-7 devices the FGG and FBG packages are pin compatible.

Note: Pin compatible packages can have substantially different decoupling capacitor
recommendations.

Some FB/FBG and RB packages include Vcaux 10 pins that are not utilized by the 1/O. These
pins are placeholders to ensure pin compatibility with FF/FFG/FFV and RF packages. In the
FF/FFG/FFV and RF packages, when the high-performance option is chosen for the HP I/0O
banks, the Vccaux 10 Pins must be connected to a separate power supply from Vccaux-
Therefore, to allow for migration to the FF/FFG/FFV and RF packages, Vccaux 10 Must be
connected to the appropriate voltage/regulator. )

Migrating between Devices

When migrating between devices using the same package, any differences between the
devices must be taken into consideration. Examples include the following.

« Package pins that are routed from a specific bank in one device can be routed from a
different bank in another device. Migration between the two devices can be affected
when interfaces span multiple banks.

« Package pins routed to pins of a certain pin type in one device can be routed to a
different pin type in another device. Migration differences can include clock-capable
pins or differential signal capable pins in the first device with non-clock capable pins or
single-ended pins in the second device.

« Package pins routed from a single bank on one device can be routed from multiple
banks on another device. To prevent multiple voltage levels between the devices, the
Vcco voltage level of the multiple banks on the second device must be the same as the
voltage level of the single bank on the first device.

» The auxiliary analog input pins AD[15:00] for the XADC in some devices are not always
routed to the same pins in other devices. Each device can have available a different
number of auxiliary analog input pins. Prior to designing with XADCs, the compatibility
between pins in each device should be thoroughly analyzed.

7 Series FPGAs Packaging N Send Feedback 33
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=33

(: X”_INX® Chapter 1: Packaging Overview

Die Level Bank Numbering Overview

Banking and Clocking Summary

7 Series FPGAS P
UGA475 (v1.18

The center clocking backbone contains all vertical clock tracks and clock buffer
connectivity.

The CMT backbone contains all vertical CMT connectivity and is located in the CMT
column.

Not all banks are bonded out in every part/package combination.

GTP/GTX/GTH columns summary
One GT Quad = Four transceivers = Four GTPE2 or GTXE2 or GTHE2 primitives.
Not all GT Quads are bonded out in every package.

I/0 banks summary

Each bank has four pairs of clock capable (CC) inputs for four differential or four
single ended clock inputs.

- Can connect to the CMT in the same region and the region above and below
(with restrictions).

- Two MRCC pairs can connect to the BUFRs and BUFIOs in the same region/banks
and the regions/banks above and below.

- Two SRCC pairs can only connect to the BUFRs and BUFIOs in the same region/
bank.

- There are no global clock pins (GC pins) in the 7 series FPGAs.

Each user I/O bank has 50 single-ended 1/Os or 24 differential pairs (48 differential
I/0Os). The top and bottom 1/O pin are always single ended. All 50 pads of a bank are
not always bonded out to pins.

Bank locations of dedicated and dual-purpose pins

In most devices, banks 14 and 15 always contain the dual-purpose configuration
pins. Bank 15 and 35 contains the XADC auxiliary inputs; however, in Kintex-7
devices, the auxiliary inputs are only in bank 15. Bank 0 contains the dedicated
configuration pins.

All dedicated configuration I/Os (bank 0) are 3.3V capable.

The multi-function configuration banks 14 and 15 are restricted during
configuration. The SSI technology devices (XC7VX1140T and XC7V2000T) pins in
banks 11, 12, 17, 18, 20, and 21 are restricted, similar to multi-function pins. Pins in
these banks do not have configuration functions. Because there are architectural
differences between these and other banks, special consideration must be taken.
For more information, see the State of I/Os During and After Configuration and the
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Special DCI Requirements for Some Banks sections of UG471, 7 Series FPGAs Select/O
Resources User Guide.

» The physical XY locations for each IDELAYCTRL start at XOYO in the bottom left-most
bank. The locations then increment by one starting with the lowest bank number in

each column in the vertical Y direction and by one for each column in the horizontal X
direction. IDELAYCTRLs are located in each of the HROWs .

This section visually describes the die level bank numbering.

« Spartan-7 devices on page 36 through page 39.

« Artix-7 devices on page 40 through page 45.

+ Kintex-7 devices on page 46 through page 52.

e Virtex-7 T devices (XC7V585T and XC7V2000T) on page 53 through page 55.

«  Virtex-7 XT devices (XC7VX330T, XC7VX415T, XC7VX485T, XC7VX550T, XC7VX690T,
XC7VX980T, and XC7VX1140T) on page 56 through page 66.
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XC7S56, XA7S6, XC7S15, and XA7S15 Banks

Figure 1-1 shows the I/O and transceiver banks.

FTGB196 Package

All HR 1/O banks are fully bonded out in this package.

CPGA196 Package

All HR I/0O banks are fully bonded out in this package.

CSGA225 Package

All HR I/O banks are fully bonded out in this package.

Left I/O
Column
Banks

Bank 14
HR

PLL0O
CMT
MMCM00

16 BUFGs

Right 1/0
Column
Banks

}

CMT

Backbone

Figure 1-1:

7 Series FP¢
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XC7S6, XA7S6, XC7515, and XA7515 Banks
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XC7S25 and XA7S25 Banks

Figure 1-2 shows the I/O and transceiver banks.
FTGB196 Package
HR I/O bank 15 is not bonded out.

CSGA225 Package

All HR I/0O banks are fully bonded out in this package.

CSGA324 Package

All HR I/O banks are fully bonded out in this package.

Left I/O Right I/O
Column Column
Banks Banks
Bank 15 PLLOT ) Row
CMT
HR MMCMo1 16 BUFGs
[ 1T > Horizontal Center

Bank 14 | | P00 16 BUFGs PLL1O Bank 34

HR CMT CMT HR

MMCMO0 MMCM10
CMT Clocking CMT
Backbone Backbone Backbone

UG475_c1_S2_042717

Figure 1-2: XC7S25 and XA7S25 Banks

7 Series FPGAs Packaging N Send Feedback 37
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=37

& XILINX.

XC7S50 and XA7S50 Banks

Figure 1-3 shows the I/O and transceiver banks.

FTGB196 Package

Chapter 1: Packaging Overview

HR I/O banks 15, 16, and 35 are not bonded out.

CSGA324 Package

HR 1/0 bank 16 is partially bonded out.

FGGA484 Package

All HR I/O banks are fully bonded out in this package.

Left 1/10 Right I/O
Column Column
Banks Banks
PLLO2
Bank 16 | | g1 |_HROW
HR MMCM02
PLLO1 PLL11
Bank 15 CMT CMT Bank 35
HR MMCMo1 16 BUFGs MMCM1 1 HR
[ 1T > Horizontal Center
Bank 14 PLL00 16 BUFGs PLLIO Bank 34 Bank
HR e ey 50 1/0
MMCMO0 MMCM10 HR s
CMT Clocking CMT
Backbone Backbone Backbone
UG475_c1_S3_042717
Figure 1-3: XC7S50 and XA7S50 Banks
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XC7575, XA7S75, XC75100, and XA7S100 Banks
Figure 1-4 shows the I/O and transceiver banks.

FGGA484 Package

« HR /O bank 13 is partially bonded out.
« HR /0O bank 33 is not bonded out.

FGGAG676 Package

All HR 1/O banks are fully bonded out in this package.

Left 110 Right I/O
Column Column
Banks Banks
PLLO3 ] PLL13
Bank 16 | | CMT HROW cMT L Bank 36
HR MMCMO03 MMCM13 HR
PLL12
Bank 15 | | Sy oMT || Bank 35
HR MMCMO02 16 BUFGs MMCM12 HR
I > Horizontal Center
PLLO1 16 BUFGs PLL11
Bank 14 | | CMT CMT Bank 34
HR MMCMO1 MMCM# 1 HR
PLLOO PLL10
Bank 13 | | CMT CMT L Bank 33 Bank
HR MMCMo0 B MMCM10 HR 501/0s
CMT Clocking CMT
Backbone Backbone Backbone

UG475_c1_S4_042717

Figure 1-4: XC7S75, XA7A75T, XC75100, and XA7S100 Banks
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XC7A12T, XA7A12T, XC7A25T, and XA7A25T Banks

Figure 1-5 shows the I/O and transceiver banks.

CPG238 Package

« HR /O banks 15 and 34 are partially bonded out.

« The GTP Quad 215 is partially bonded out.

CS5G325 Package

« Al HR I/O banks are fully bonded out in this package.

« The GTP Quad 215 is partially bonded out for the XC7A12T and XA7A12T. All GTP
Quads are fully bonded out for the XC7A25T and XA7A25T.

Left 110 Right I/O
Column Column
Banks Banks
PLLO1
Bank 15 | | gy | ROV | | GTP Quad 215 } Quad
HR cl ’@ GTP
i e {1 > Horizontal Center
Bank 14 | | A~ 16 BUFGs PO | Bank34 || Bank
HR clir e 50 1/0
MMCMO0 MMCM10 HR S
CMT Clocking CMT
Backbone Backbone Backbone UGA75_c1_A1_042717

Figure 1-5: XC7A12T, XA7A12T, XC7A25T, and XA7A25T Banks
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XC7A15T, XC7A35T, XA7A15T, and XA7A35T Banks

Figure 1-6 shows the I/O and transceiver banks.

CPG236 Package

+ HR /O bank 15 is not bonded out.

« HR /O banks 16, 34, and 35 are partially bonded out.
« The GTP Quad 216 is partially bonded out.
FTG256 Package (XC7A15T and XC7A35T only)
+ HR /O bank 16 is not bonded out.

+ HR /O bank 34 is partially bonded out.

» The GTP Quad 216 is not bonded out.

C5G324 Package

« HR /O bank 16 is partially bonded out.

« The GTP Quad 216 is not bonded out.

CS5G325 Package

« HR /O banks 16 and 35 are not bonded out.

« All GTP Quads are fully bonded out in this package.
FGG484 Package (XC7A15T and XC7A35T only)

All HR I/0O banks and the GTP Quads are fully bonded out in this package.

Left 110 Right I/O
Column Column
Banks Banks
PLLO2 ]
Bank 16 | | emT |HROW GTP Quad 216 Quad
HR MMCMO02 GTP
PLLO1 PLL11
Bank 15 CMT CMT Bank 35
HR MMCMo+ 16 BUFGs MMCM1 1 HR
[ 1T :> Horizontal Center
Bank 14 PLL00 16 BUFGs PLLIO Bank 34 Bank
HR (ST ey 50 1/0
MMCMO0 MMCM10 HR s
CMT Clocking CMT
Backbone Backbone Backbone
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Figure 1-6:  XC7A15T, XC7A35T, XA7A15T, and XA7A35T Banks
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XC7A50T, XA7A50T, and XQ7A50T Banks

Figure 1-7 shows the I/O and transceiver banks.

CPG236 Package

« HR /O bank 15 is not bonded out.
« HR /O banks 16, 34, and 35 are partially bonded out.

FTG256 Package (XC7A50T only)

« HRI/O bank 16 is not bonded out.
« HR 1/O bank 34 is partially bonded out.
« The GTP Quad 216 is not bonded out.

C5G324 Package

« HR /O bank 16 is partially bonded out.
« The GTP Quad 216 is not bonded out.

CS5G325 Package

« HR /O banks 16 and 35 are not bonded out.
« All GTP Quads are fully bonded out in this package.

FGG484 Package (XC7A50T and XQ7A50T only)

All HR 1/O banks and the GTP Quads are fully bonded out in this package.

Left 11O Right I/O
Column Column
Banks Banks
PLLO2 ]
Bank 16 | | gmT [-HAOW GTP Quad 216 Quad
HR MMCMO02 GTP
PLL11
Bank 15 EL,\LAO.;. CMT Bank 35
HR MMCMo1 16 BUFGs MMCM11 HR
I T T :> Horizontal Center
Bank 14 | | P00 16 BUFGs et Bank 34 || Bank
HR Sl car 50 1/0
MMCMO0 MMCM10 HR s
CMT Clocking CMT
Backbone Backbone Backbone

UG475_c1_02_011714

Figure 1-7: XC7A50T, XA7A50T, and XQ7A50T Banks
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XC7A75T and XA7A75T Banks
Figure 1-8 shows the I/O and transceiver banks.
FTG256 Package (XC7A75T only)

« HR /O banks 13 and 16 are not bonded out.
« HR I/O bank 34 is partially bonded out.
e The GTP Quads 213 and 216 are not bonded out.

C5G324 Package

« HR /0O bank 13 is not bonded out.

+ HR /O bank 16 is partially bonded out.

« The GTP Quads 213 and 216 are not bonded out.
FGG484 Package

« HR /O bank 13 is partially bonded out.

« The GTP Quad 213 is not bonded out.

FGG676 Package (XC7A75T only)

All HR I/0O banks and the GTP Quads are fully bonded out in this package.

Left I/0 Right I/O
Column Column
Banks Banks
PLLO3 m Quad
Bank 16 | ItSiiR GTP Quad 216 ua
HR MMCMO3 GTP
PLL11
Bank 15 | | Sy oMt || Bank 35
HR MMCM02 16 BUFGs MMCM1 1 HR
I > Horizontal Center
PLLO1 PLL10
Bank 14 || omT 16 BUFGs omT || Bank34 || Bank
HR MMCMo+ MMCM10 HR 50 1/Os
PLL0O
HROW
Bank 13 | | omT GTP Quad 213
HR MMCMO0 ||
CMT Clocking CMT
Backbone Backbone Backbone
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Figure 1-8: XC7A75T and XA7A75T Banks
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XC7A100T, XQ7A100T, and XA7A100T Banks

Figure 1-9 shows the I/O and transceiver banks.

FTG256 Package (XC7A100T only)

« HR /O banks 13 and 16 are not bonded out.

« HR I/O bank 34 is partially bonded out.
e The GTP Quads 213 and 216 are not bonded out.

C5G324 Package

« HR /O bank 13 is not bonded out.

+ HR /O bank 16 is partially bonded out.
« The GTP Quads 213 and 216 are not bonded out.

FGG484 Package

« HR /O bank 13 is partially bonded out.
» The GTP Quad 213 is not bonded out.

FGG676 Package (XC7A100T only)

All HR I/0O banks and the GTP Quads are fully bonded out in this package.
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Figure 1-9: XC7A100T, XQ7A100T, and XA7A100T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7A200T and XQ7A200T Banks

Figure 1-10 shows the I/O and transceiver banks.

SBG484, SBV484, and RS484 Packages

« HR /O bank 13 is partially bonded out.

« HR /O banks 12, 32, 33, and 36 are not bonded out.

« The GTP Quads 113, 116, and 213 are not bonded out.
FBG484, FBV484, and RB484 Packages

« HR /O bank 13 is partially bonded out.

« HRI/O banks 12, 32, 33, and 36 are not bonded out.

« The GTP Quads 113, 116, and 213 are not bonded out.
FBG676, FBV676, and RB676 Packages

+ HR /O banks 32 and 36 are not bonded out.

« The GTP Quads 113 and 116 are not bonded out.
FFG1156 and FFV1156 Package (XC7A200T only)

All HR 1/O banks and the GTP Quads are fully bonded out in this package.
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Figure 1-10: XC7A200T and XQ7A200T Banks
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& XILINX.

XC7K70T Banks

Figure 1-11 shows the I/O and transceiver banks for the XC7K70T.

FBG484 and FBV484 Package

HR 1/0 bank 16 is partially bonded out.
All HP 1/O banks are fully bonded out.
The GTX Quad 116 is not bonded out.

FBG676 and FBV676 Package

All HR and HP I/O banks and the GTX Quads are fully bonded out in this package.

7 Series FP¢
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Figure 1-11: XC7K70T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7K160T and XA7K160T Banks
Figure 1-12 shows the I/O and transceiver banks for the XC7K160T and XA7K160T.
FBG484 and FBV484 Package

« HR /0O bank 12 is not bonded out and bank 16 is partially bonded out.
« HP 1/0 bank 32 is not bonded out.
+ The GTX Quad 116 is not bonded out.

FBG676, FBV676, FFG676, and FFV676 Packages

All HR and HP I/O banks and the GTX Quads are fully bonded out in these packages.
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Figure 1-12: XC7K160T and XA7K160T Banks
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& XILINX.

XC7K325T and XQ7K325T Banks

Figure 1-13 shows the I/O and transceiver banks for the XC7K325T and XQ7K325T.

Chapter 1: Packaging Overview

FBG676, FBV676, FFG676, FFV676, and RF676 Packages

HR 1/O banks 17 and 18 are not bonded out.

All HP 1/O banks are fully bonded out.
GTX Quads 117 and 118 are not bonded out.

FBG900, FBV900, FFG900, FFV900, and RF900 Packages

All HR and HP I/O banks and the GTX Quads are fully bonded out in these packages.
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Figure 1-13: XC7K325T and XQ7K325T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7K355T Banks

Figure 1-14 shows the I/O and transceiver banks for the XC7K355T.

FFG901 and FFV901 Package

All HR I/O banks and the GTX Quads are fully bonded out in this package.
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Figure 1-14: XC7K355T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7K410T and XQ7K410T Banks
Figure 1-15 shows the I/O and transceiver banks for the XC7K410T and XQ7K410T.

FBG676, FBV676, FFG676, FFV676, and RF676 Packages

« HRI/O banks 17 and 18 are not bonded out.
« All HP I/O banks are fully bonded out.
e GTX Quads 117 and 118 are not bonded out.

FBG900, FBV900, FFG900, FFV900, and RF900 Packages

All HR and HP I/O banks and the GTX Quads are fully bonded out in these packages.
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Figure 1-15:  XC7K410T and XQ7K410T Banks
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& XILINX.

XC7K420T Banks

Figure 1-16 shows the I/O and transceiver banks for the XC7K420T.

FFG901 and FFV901 Package

« HR /O bank 18 is not fully bonded out.

« GTX Quad 118 is not bonded out.

FFG1156 and FFV1156 Package

Chapter 1: Packaging Overview

All HR I/O banks and the GTX Quads are fully bonded out in this package.
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2: X”_INX® Chapter 1: Packaging Overview

XC7K480T Banks

Figure 1-17 shows the I/O and transceiver banks for the XC7K480T.

FFG901 and FFV901 Package

« HR /O bank 18 is not fully bonded out.
« GTX Quad 118 is not bonded out.

FFG1156 and FFV1156 Package

All HR I/O banks and the GTX Quads are fully bonded out in this package.
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Figure 1-17: XC7K480T Banks
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& XILINX.

XC7V585T and XQ7V585T Banks

Figure 1-18 shows the I/O and transceiver banks for the XC7V585T and XQ7V585T.

FFG1157 and RF1157 Packages

« Al HR I/O banks (11, 12, and 13) are not bonded out.
« HP /O banks 31, 32, and 33 are not bonded out.

e GTX Quads 111, 112, 113, and 119 are not bonded out.

FFG1761 and RF1761 Packages

« HRI/O bank 11 is not bonded out.

Chapter 1: Packaging Overview

« Al HP I/O banks and the GTX Quads are fully bonded out in these packages.
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Figure 1-18: XC7V585T and XQ7V585T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7V2000T Banks
Figure 1-19 shows the I/O and transceiver banks for the XC7V2000T.
FHG1761 Package

« HPI1/O banks 11, 20, 21, 22, 40, 41, and 42 are not bonded out.
« GTX Quads 120, 121, and 122 are not bonded out.

FLG1925 Package

« Al HP I/O banks are fully bonded out in this package.
« GTX Quads 111, 116, 117, 118, 119, 120, 121, and 122 are not bonded out.
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8 X”_INX® Chapter 1: Packaging Overview
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Figure 1-19: XC7V2000T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7VX330T and XQ7VX330T Banks

Figure 1-20 shows the I/O and transceiver banks for the XC7VX330T and XQ7VX330T.

FFG1157, FFV1157, and RF1157 Packages

« HRI/O bank 13 is not bonded out.
« HP /O bank 33 is not bonded out.
e GTH Quads 113 and 119 are not bonded out.

FFG1761, FFV1761, and RF1761 Packages

All HR and HP I/O banks and the GTH Quads are fully bonded out in these packages.
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Figure 1-20: XC7VX330T and XQ7VX330T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7VX415T Banks
Figure 1-21 shows the I/O and transceiver banks for the XC7VX415T.

FFG1157 and FFV1157 Package

« Al HP I/O banks are fully bonded out.
« GTH Quads 119, 214, 215, 216, 217, 218, and 219 are not bonded out.

FFG1158 and FFV1158 Package

e HPI/O banks 18, 19, 37, 38, and 39 are not bonded out.
« GTH Quads are fully bonded out in this package.

FFG1927 and FFV1927 Package

All HP 1/O banks and the GTH Quads are fully bonded out in this package.
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Figure 1-21: XC7VX415T Banks
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(: X”_INX® Chapter 1: Packaging Overview

XC7VX485T and XQ7VX485T Banks
Figure 1-22 shows the I/O and transceiver banks for the XC7VX485T and XQ7VX485T.
FFG1157 Package

e HPI/O banks 13 and 33 are not bonded out.
« GTX Quads 113, 119, 213, 214, 215, 216, 217, 218, and 219 are not bonded out.

FFG1158 Packages

« HPI/O banks 13, 18, 19, 33, 37, 38, and 39 are not bonded out.
« GTX Quads 113 and 213 are not bonded out.

FFG1761 and RF1761 Packages

« Al HP I/O banks are fully bonded out in these packages.
«  GTX Quads 213, 214, 215, 216, 217, 218, and 219 are not bonded out.

FFG1927 Package

« HP1/0 banks 13 and 33 are not bonded out.
« All the GTX Quads are fully bonded out in this package.

FFG1930 and RF1930 Packages

« Al HP I/O banks are fully bonded out in these packages.
« GTX Quads 119, 213, 214, 215, 216, 217, 218, and 219 are not bonded out.
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8 X”_INX® Chapter 1: Packaging Overview
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Figure 1-22: XC7VXA485T and XQ7VX485T Banks
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8 X”_INX® Chapter 1: Packaging Overview

XC7VX550T Banks

Figure 1-23 shows the I/O and transceiver banks for the XC7VX550T.

FFG1158 Package

« HPI/O banks 10, 11, 12, 13, 18, 19, 30, 31, 32, 33, 37, 38, and 39 are not bonded out.
« GTH Quads 110, 111, 112, 113, 210, 211, 212, and 213 are not bonded out.

FFG1927 Package

« HPI/O banks 10, 11, 12, 13, 30, 31, 32, and 33 are not bonded out.
« All GTH Quads are fully bonded out in this package.

Left 110 Right I/O
Column Column
Banks Banks

GTH Quad 219 GTH Quad 119

GTH Quad 218 GTH Quad 118

GTH Quad 217 GTH Quad 117

GTH Quad 216 GTH Quad 116

GTH Quad 215 GTH Quad 115

16 BUFGs D
: %
Goaures>
GTH Quad 214 GTH Quad 114
GTH Quad 213 GTH Quad 113
GTH Quad 212 GTH Quad 112
GTH Quad 211 GTH Quad 111
GTH Quad 210 HROW GTH Quad 110
CMT Clocking CMT Horizontal Center —
Backbone Backbone Backbone
UG475_c1_21_042012
Figure 1-23: XC7VX550T Banks
60

www.Xxilinx.com


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=60

(: X”_INX® Chapter 1: Packaging Overview

XC7VX690T and XQ7VX690T Banks

Figure 1-24 shows the I/O and transceiver banks for the XC7VX690T and XQ7VX690T.

FFG1157 and RF1157 Packages

« HPI/O banks 10, 11, 12, 13, 30, 31, 32, and 33 are not bonded out.

« GTH Quads 110, 111, 112, 113, 119, 210, 211, 212, 213, 214, 215, 216, 217, 218, and 219
are not bonded out.

FFG1158 and RF1158 Packages

« HPI/O banks 10, 11, 12, 13, 18, 19, 30, 31, 32, 33, 37, 38, and 39 are not bonded out.
e GTH Quads 110, 111, 112, 113, 210, 211, 212, and 213 are not bonded out.
FFG1761 and RF1761 Packages

« HPI/O banks 10, 11, and 30 are not bonded out.

« GTH Quads 110, 210, 211, 212, 213, 214, 215, 216, 217, 218, and 219 are not bonded
out.

FFG1926 Package

« HP1/O bank 17 is partially bonded out.
« HP /O banks 18, 19, 37, 38, and 39 are not bonded out.
e GTH Quads 110, 119, 210, and 219 are not bonded out.

FFG1927 Package

« HP /0O banks 10, 11, 12, 13, 30, 31, 32, and 33 are not bonded out.
« All GTH Quads are fully bonded out in this package.

FFG1930 and RF1930 Packages

« Al HP I/O banks are fully bonded out in these packages.

« GTH Quads 110, 111, 112, 119, 210, 211, 212, 213, 214, 215, 216, 217, 218, and 219 are
not bonded out.
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XC7VX980T and XQ7VX980T Banks

Figure 1-25 shows the I/O and transceiver banks for the XC7VX980T and XQ7VX980T.

FFG1926 Package

* HP /0O bank 17 is partially bonded out.
« HP /O banks 18, 37, and 38 are not bonded out.
e GTH Quads 110 and 210 are not bonded out.

FFG1928 Package

« HPI/0O bank 16 is partially bonded out.
« HPI/O banks 10, 11, 12, 17, 18, 30, 31, and 32 are not bonded out.
« All GTH Quads are fully bonded out in this package.

FFG1930 and RF1930 Packages

« Al HP I/O banks are fully bonded out in these packages.

« GTH Quads 110, 111, 112, 210, 211, 212, 213, 214, 215, 216, 217, and 218 are not
bonded out.
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XC7VX1140T Banks

Figure 1-26 shows the 1/O and transceiver banks for the XC7VX1140T.

FLG1926 Package

* HP /0O bank 17 is partially bonded out.
« HPI/O banks 18, 19, 20, 21, 37, 38, 39, 40, and 41 are not bonded out.
e GTH Quads 110, 119, 120, 121, 210, 219, 220, and 221 are not bonded out.

FLG1928 Package

« HPI/0O bank 16 is partially bonded out.
« HPI/O banks 10, 11, 12, 17, 18, 19, 20, 21, 30, 31, 32, 39, 40, and 41 are not bonded out.
« All GTH Quads are fully bonded out in this package.

FLG1930 Package

« HP /O banks 40 and 41 are not bonded out.

« GTH Quads 110, 111, 112, 119, 120, 121, 210, 211, 212, 213, 214, 215, 216, 217, 218,
219, 220, and 221 are not bonded out.

7 Series FPGAs Packaging N Send Feedback 65
UGA475 (v1.18) July 16, 2019 www.xilinx.com [—\/—]


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=65

& XILINX.

GTH Quad 221

Left 1/10
Column Banks

GTH Quad 220

GTH Quad 219

GTH Quad 218

GTH Quad 217

GTH Quad 216

GTH Quad 215

GTH Quad 214

GTH Quad 213

GTH Quad 212

GTH Quad 211

GTH Quad 210

J
|

HROW

UFGs

:

BUFGs

Super
~ Logic
Region 3

Interposer

BUFGs

i

BUFGs

Super
~ Logic
Region 2

Interposer

BUFGs

BUFGs

Super
~ Logic
Region 1

Interposer

C_ BUFGs D
C BUFGs D
Super
~ Logic
Region 0
CMT Clocking
Backbone Backbone

Chapter 1: Packaging Overview

Right 110
Column Banks

GTH Quad 121

GTH Quad 120

GTH Quad 119

GTH Quad 118

GTH Quad 117

GTH Quad 116

GTH Quad 115

GTH Quad 114

GTH Quad 113

GTH Quad 112

J——

CMT

Backbone

Figure 1-26: XC7VX1140T Banks

www.Xxilinx.com

GTH Quad 111

GTH Quad 110

Horizontal Center —

UG475_c1_24_ 121111

66


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=66

& XILINX

Chapter 2

7 Series FPGAs Package Files

About ASCII Package Files

The ASCII files for each package include a comma-separated-values (CSV) version and a text
version optimized for a browser or text editor. Each of the files consists of the following:

« Device/Package name (FPGA Family—Device—Package), date and time of creation
« Eight columns containing data for each pin:

Pin—Pin location on the package.

Pin Name—The name of the assigned pin.

Memory Byte Group—Memory byte group between 0 and 3. For more information
on the memory byte group, see the 7 Series FPGAs Memory Interface Solutions User
Guide (UG586).

Bank—Bank number.

Vccaux Group—Number corresponding to the Vecayx 1o Power supply for the given
pin. Vccaux is shown for packages with only one Vcaux group.

Super Logic Region—Number corresponding to the super logic region (SLR) in the
devices implemented with stacked silicon interconnect (SSI) technology.

I/0 Type—CONFIG, HR, HP, or GT (GTP, GTX, GTH) depending on the
I/O type. For more information on the I/O type, see the 7 Series FPGAs Select/O
Resources User Guide (UG471).

No-Connect—This list of devices is used for migration between devices that have
the same package size and are not connected at that specific pin.

« Total number of pins in the package.

« The package file links for the ruggedized packages have the same pinouts are as the
equivalent BGA packages.

RS pinouts use the SBG/SBV files (Artix®-7 devices)
RB pinouts use the FBG/FBV files (Artix-7 devices)
RF pinouts use the FFG/FFV files (Kintex®-7 and Virtex®-7 devices)
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Package Specifications Designations

Package specifications are designated as evaluation only, engineering sample, or
production. Each designation is defined as follows.

Evaluation Only

These package specifications are based on initial device specifications, package routability
analysis and mechanical package construction. Package specifications with this designation
are not stable and package pinouts are likely to change and these specifications should
only be used for initial system level design feasibility.

Engineering Sample

These package specifications are based on a released package design and validated with ES
engineering sample (ES) devices. Package specifications with this designation are
considered stable, however some pinout and mechanical specifications might change prior
to the production release of the particular device. Package pinouts with this designation are
to be used for PCB and Vivado designs using ES devices.

Production

These package specifications are released coincident with production release of a particular
device. Customers receive formal notification of any subsequent changes.

f IMPORTANT: When a package specification designation is not in the packages file, the device/package
combination is already production released.
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ASCII Pinout Files

This chapter includes the pinout information tables for the following device/packages. For
brevity, all the package selections are not listed in the link ZIP file names. For more
information on available device and package choices, consult the device/package ordering
information tables in the 7 Series FPGAs Overview (DS180), or the 7 Series Product Selection
Guide. The XA devices are further outlined in the XA Artix® -7 FPGAs Data Sheet Overview
(DS197) and XA Spartan®-7 Automotive FPGA Data Sheet: Overview (DS171). The XQ
devices are outlined in the Defense-Grade 7 Series FPGAs Overview (DS185).

Note: All package files are ASCII files in TXT and CSV file format.
To download all available Spartan-7 FPGAs package/device/pinout files click here:

www.xilinx.com/support/package-pinout-files/spartan-7-pkgs.html

Table 2-1: Spartan-7 FPGAs Package/Device Pinout Files
Device CPGA196 CSGA225 CSGA324 FTGB196 FGGA484 FGGA676
XC7S6 CPGA196 CSGA225 FTGB196
XA7S6 Production Production Production
XC7515 CPGA196 CSGA225 FTGB196
XA7S15 Production Production Production
XC7S25 CSGA225 CSGA324 FTGB196
XA7S25 Production Production Production
XC7S50 CSGA324 FTGB196 FGGA484
XA7S50 Production Production Production
XC7S75 FGGA484 FGGA676
XA7S75 Production Production
XC75100 FGGA484 FGGA676
XA75100 Production Production
7 Series FPGAs Packaging 69
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To download all available Artix-7 FPGAs package/device/pinout files click here:

www.xilinx.com/support/package-pinout-files/artix-7-pkgs.html

Table 2-2: Artix-7 FPGAs Package/Device Pinout Files

pevice | P8 S cs6  cs6 | £ sev | FoG | PSS | rav  kev | v KBRS | RE
324 | 325 484 | 484 484 | 676 | 1156
XC7A12T CPG238 CSG325
XC7A15T |CPG236 CSG324|CSG325 | FTG256 FGG484
XC7A25T CPG238 CSG325
XC7A35T |CPG236 CSG324|CSG325 |FTG256 FGG484
XC7A50T |CPG236 CSG324|CSG325 |FTG256 FGG484
XC7A75T CSG324 FTG256 FGG484 |FGG676
XC7A100T CSG324 FTG256 FGG484 |FGG676
XC7A200T SBG484 FBG484 |FBG676 |FFG1156
XATA12T CPG238 CSG325
XA7A15T |CPG236 CSG324|CSG325
XA7A25T CPG238 CSG325
XA7A35T |CPG236 CSG324|CSG325
XA7A50T |CPG236 CSG324|CSG325
XATA75T CSG324 FGG484
XA7A100T CSG324 FGG484
XQ7A50T CS325 FG484
XQ7A100T CS324 FG484
XQ7A200T RB484 |RS484 |[RB676
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To download all available Kintex-7 FPGAs package/device/pinout files click here:

Chapter 2: 7 Series FPGAs Package Files

www.xilinx.com/support/package-pinout-files/kintex-7-pkgs.html

Note: Only the available files listed in Table 2-3 are linked and consolidated in the above ZIP file.

Table 2-3: Kintex-7 FPGAs Package/Device Pinout Files

FB484 FB676 FB900 FF676 FF900 FF901 FF1156
Device FBG484 | FBG676 | FBG900 | FFG676 | FFG900 | FFG901 | FFG1156 | RF676 RF900

FBV484 | FBV676 | FBV900 | FFV676 | FFV900 | FFV901 | FFV1156

XC7K70T FBG484 FBG676

XC7K160T FBG484 FBG676 FFG676

XC7K325T FBG676 FBG900 FFG676 FFG900

st Frsov)

XC7K410T FBG676 FBG900 FFG676 FFG900

XC7K420T FFG901 FFG1156

XC7K480T FFG901 FFG1156

XA7K160T FFG676

XQ7K325T RF676 RF900

XQ7K410T RF676 RF900
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https://www.xilinx.com/support/packagefiles/k7packages/xc7k325tffg676pkg.txt
https://www.xilinx.com/support/packagefiles/k7packages/xc7k160tffg676pkg.txt
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To download all available Virtex-7 FPGAs package/device/pinout files click here:

www.xilinx.com/support/package-pinout-files/virtex-7-pkgs.html

Chapter 2: 7 Series FPGAs Package Files

Note: Only the available files listed in Table 2-4 and Table 2-5 are linked and consolidated in the

above ZIP file.
Table 2-4: Virtex-7 T FPGAs Package/Device Pinout Files
Device FF1157/FFG1157 | FF1761/FFG1761 | FL1925/FLG1925 FH1761/FHG1761| RF1157 | RF1761
XC7V585T FFG1157 FFG1761
XC7V2000T FLG1925 FHG1761
XQ7V585T RF1157 RF1761
Table 2-5: Virtex-7 XT FPGAs Package/Device Pinout Files
Device FFG1L187|FFG1158|FFOL761| FF1926 oraa FF1928 | FFI930 | FL1926 | FL1928 | FL1930
FFV1157 |[FFV1158 FFV1761 FFG1926 FFV1927 FFG1928 RF1930 FLG1926 FLG1928 | FLG1930
RF1157 | RF1158 | RF1761
XC7VX330T | FFG1157 FFG1761
XC7VX415T | FFG1157 | FFG1158 FFG1927
XC7VX485T | FFG1157 | FFG1158 | FFG1761 FFG1927 FFG1930
XC7VX550T FFG1158 FFG1927
XC7VX690T | FFG1157 | FFG1158 | FFG1761 | FFG1926 | FFG1927 FFG1930
XC7VX980T FFG1926 FFG1928 | FFG1930
XC7VX1140T FLG1926 | FLG1928 | FLG1930
XQ7VX330T | RF1157 RF1761
XQ7VX485T RF1761 RF1930
XQ7VX690T | RF1157 | RF1158 | RF1761 RF1930
XQ7VX980T RF1930
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https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1158pkg.txt
https://www.xilinx.com/support/package-pinout-files/virtex-7-pkgs.html
https://www.xilinx.com/support/packagefiles/v7packages/xc7v2000tflg1925pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v585tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v2000tfhg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1927pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1930pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v585tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx330tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx330tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx330tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx415tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx415tffg1158pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx415tffg1927pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx550tffg1158pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx550tffg1927pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1158pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1926pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1927pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1930pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx980tffg1926pkg.txt

https://www.xilinx.com/support/packagefiles/v7packages/xc7vx980tffg1928pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx980tffg1930pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx1140tflg1928pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx1140tflg1930pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx1140tflg1926pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v585tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx690tffg1761pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7vx485tffg1930pkg.txt
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https://www.xilinx.com/support/packagefiles/v7packages/xc7vx980tffg1930pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v585tffg1157pkg.txt
https://www.xilinx.com/support/packagefiles/v7packages/xc7v585tffg1761pkg.txt
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Chapter 3

Device Diagrams

Summary

This chapter provides pinout, high-performance and high-range I/O bank, memory
groupings, and power and ground placement diagrams for each 7 series (Artix®-7,
Kintex®-7, Spartan®-7, and Virtex®-7) FPGA package/device combination.

+ Spartan-7 FPGAs Device Diagrams, page 74
» Artix-7 FPGAs Device Diagrams, page 97

* Kintex-7 FPGAs Device Diagrams, page 135
« Virtex-7 FPGAs Device Diagrams, page 169

The figures provide a top-view perspective.

The symbols for the multi-function 1/O pins are represented by only one of the available pin
functions; with precedence (by functionality) in this order:

« ADV_B, FCS_B, FOE_B, MOSI, FWE_B, DOUT_CSO_B, CSI_B, PUDC_B, or RDWR_B

+ RSO-RS1

+ ADOP, ADON-AD15P, AD15N
+ EMCCLK

*+ VRN, VRP, or VREF

+ DO00-D31

+ A00-A28

+ DQS, MRCC, or SRCC

For example, a pin description such as [O_L8P_SRCC_12 is represented with a SRCC symbol,
a pin description such as IO_L19N_T3_A09_D25_VREF_14 is represented with a VREF symbol,
and a pin description such as IO_L21N_T3_DQS_A06_D22_14 is represented with a D0-D31
symbol.

Note: For brevity, the prefixes for Xilinx commercial (XC) devices are used when the defense-grade
(XQ) or the automotive (XA) could also be available.
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Chapter 3

. Device Diagrams

Spartan-7 FPGAs Device Diagrams

Table 3-1:

Spartan-7 FPGAs Device Diagrams Cross-Reference

Device

CPGA196

CSGA225

CSGA324

FTGB196

FGGA484

FGGA676

XC7S6
XA7S6

page 75

page 81

page 77

XC7515
XA7S15

page 75

page 81

page 77

XC7S25
XA7S25

page 83

page 85

page 79

XC7S50
XA7S50

page 87

page 79

page 89

XC7S75
XA7S75

page 91

page 94

XC7S100
XA75100

page 91

page 94
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8 X”_INX® Chapter 3: Device Diagrams

CPGA196 Package—XC7S6, XA756, XC7S15, and XA7S15
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Figure 3-1: CPGA196 Package—XC7S6, XC7515, XA7S6, and XA7S15 Pinout Diagram
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Figure 3-2: CPGA196 Package—XC7S6, XC7515, XA7S6, and XA7S15 1/0 Banks
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Figure 3-3: CPGA196 Package—XC7S6, XC7515, XA7S6, and XA7515 Memory Groupings
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Figure 3-4: CPGA196 Package—XC7S6, XC7515, XA7S6, and XA7S15 Power and GND Placement
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8 X”_INX® Chapter 3: Device Diagrams

FTGB196 Package—XC7S6 and XC7S15
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Figure 3-5: FTGB196 Package—XC7S6 and XC7S15 Pinout Diagram

1.2 3 4 5 6 7 8 9 10 11 12 13 14
14| |14]14
1414 14]14[14
141414 |14
14| |14]1a[14
141414
14[14[14]14
14 14
14[14[14] 14
14[14[14] 14
1414
14[14] 14
141414 14[14
14]14 14
1414|1414
1.2 3 4 5 6 7 8 9 10 11 12 13 14
ug475_c3_020718

T ZEZ - X<IO®TMMOO® >
T ZEZ - X< IO®TMMOO® >

Figure 3-6: FTGB196 Package—XC7S6 and XC7S15 I/0O Banks
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FTGB196 Package—XC756 and XC7S15 Memory Groupings
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FTGB196 Package—XC7S25 and XC7S50
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FTGB196 Package—XC7S25 and XC7S50 Pinout Diagram
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Figure 3-10: FTGB196 Package—XC7S25 and XC7S50 1/0 Banks
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Figure 3-11: FTGB196 Package—XC7S25 and XC7S50 Memory Groupings
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Figure 3-12: FTGB196 Package—XC7S25 and XC7S50 Power and GND Placement
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8 X”_INX® Chapter 3: Device Diagrams

CSGA225 Package—XC7S6, XC7515, XA7S6, and XA7S15

6 7 8 9 10 11 12 13 14 15

HEHHENENEREE A
lolnnEnnnnnnn
OLEEEG
CEHHEE

E)

n

n

OOENEMMAEG
OO A EHMELE]
IEDIDIDI9=

[]
URD@EEIEEEE

@©@O@@HOEIFIAEE]
OC@@UEEIEEEE
@@©@@®@EIEIEIEE]

X T ZEZT - X< IETWMMOO W >

- lOgOOOO..OO@OOI -

- @©@©®
~@O©©®

User I/O Pins Dedicated Pins Other Pins
QO roxxy_# CCLK_0 VPO B oo
© oxx# (@ cresvso VN_O [ vecaux_io_c#
[0] oponeo VREFP_0 [ vecaux
Multi-Function Pins DXP_0 VREFN_0 @8 veent
DXN_O N veco#
ADV_B @D ven Il cnoaoco ] vcceram

FCS_B e VRP INIT_B_O E| NC
FOE_B & vrer [0] moo

Mos! @ D00-D31 M1_0
FWE_B e A00-A28 M2_0
pour_cso8 () pas [P] ProGRrAM B0

csi B @ wrce [K] Teko
PUDC_B @ skrec [ ™o

OOLEEEEEE===]

RDWR_B [o] o0
RS0-RS1 [M] ™s_o0
ADOP/ADON-AD15P/AD15N [ vecaoco
EMCOLK HH vecsarro

ug475_c3_020518

Figure 3-13: CSGA225 Package—XC7S6, XC7515, XA7S6, and XA7S15 Pinout Diagram
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Figure 3-14: CSGA225 Package—XC7S6, XC7S15, XA7S6, and XA7S515 1/0 Banks
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Figure 3-15: CSGA225 Package—XC7S6, XC7S15, XA7S6, and XA7S15Memory Groupings
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Figure 3-16: CSGA225 Package—XC7S6, XC7S15, XA756, and XA7S15 Power and GND Placement
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CSGA225 Package—XC7S525 and XA7S25
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Figure 3-17: CSGA225 Package—XC7S25 and XA7S25 Pinout Diagram
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Figure 3-18: CSGA225 Package—XC7S25 and XA7S25 1/0 Banks
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Figure 3-19: CSGA225 Package—XC7525 and XA7S25 Memory Groupings
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Figure 3-20: CSGA225 Package—XC7S25 and XA7S25 Power and GND Placement
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Figure 3-23: CSGA324 Package—XC7525 and XA7S25 Memory Groupings
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Figure 3-24: CSGA324 Package—XC7S25 and XA7S25 Power and GND Placement
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Figure 3-25: CSGA324 Package—XC7S50 and XA7S50 Pinout Diagram
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Figure 3-26: CSGA324 Package—XC7S50 and XA7S50 1/O Banks
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Figure 3-27: CSGA324 Package—XC7S50 and XA7S50 Memory Groupings
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Figure 3-28: CSGA324 Package—XC7S50 and XA7S50 Power and GND Placement
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Figure 3-29: FGGAA484 Package—XC7S50 and XA7S50 Pinout Diagram
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Figure 3-30: FGGAA484 Package—XC7S50 and XA7S50 1/O Banks
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Figure 3-33:
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Figure 3-36: FGGAA484 Package—XC7S75, XC75100, XA7S75, and XA7S100 Power and GND Placement
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Figure 3-38: FGGA676 Package—XC7S75, XC75S100, XA7S75, and XA7S100 I/0O Banks
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Figure 3-39: FGGA676 Package—XC7S75, XC75100, XA7S75, and XA75100 Memory Groupings
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Figure 3-40: FGGA676 Package—XC7S75, XC75100, XA7S75, and XA75100 Power and GND Placement
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Artix-7 FPGAs Device Diagrams

Table 3-2: Artix-7 FPGAs Device Diagrams Cross-Reference(?)

Device | CP236 | peraq CS324 | CS325 | FT256 SBGASH FGAS4 | FGET6 Faaon | Foopr | FF1156
CPG236 CSG324/|CSG325|FTG256 | SBV484 FGG484 FGG676 RB484 | RB676 FFG1156
RS484

XC7A12T page 100 page 105

XC7A15T | page 98 page 102 | page 109 | page 111 page 113

XC7A25T page 100 page 107

XC7A35T | page 98 page 102 | page 109 | page 111 page 113

XC7A50T | page 98 page 102 | page 109 |page 111 page 113

XC7A75T page 102 page 111 page 116 | page 119

XC7A100T page 102 page 111 page 116 | page 119

XC7A200T page 122 page 125 | page 128 | page 131

XA7A12T page 100 page 105

XA7A15T | page 98 page 102 | page 109 page 113

XA7A25T page 100 page 107

XA7A35T | page 98 page 102 | page 109

XA7A50T | page 98 page 102 | page 109

XA7A75T page 102 page 116

XA7A100T page 102 page 116

Notes:

1. FGG676, FBG676 and FGG484, FBG484 packages are pin compatible.

7 Series FPGAs Packaging

UGA475 (v1.18) July 16, 2019
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CP236 and CPG236 Packages—XC7A15T, XC7A35T, and XC7A50T
CPG236 Package (only)—XA7A15T, XA7A35T, and XA7A50T
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Figure 3-41: CP236 and CPG236 Packages—XC7A15T, XC7A35T, and XC7A50T
CPG236 Packages (only)—XA7A15T, XA7A35T, and XA7A50T Pinout Diagram
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CPG238 Package—XC7A12T, XC7A25T, XA7A12T, and XA7A25T
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Figure 3-45: CPG238 Package—XC7A12T, XC7A25T, XA7A12T, and XA7A25T Pinout Diagram
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Figure 3-47: CPG238 Package—XC7A12T, XC7A25T, XA7A12T, and XA7A25T Memory Groupings
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Figure 3-48: CPG238 Package—XC7A12T, XC7A25T, XA7A12T, and XA7A25T Power and GND Placement
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Figure 3-49: CS324 and CSG324 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
CSG324 Packages (only)—XA7A15T, XA7A35T, XA7A50T, XA7A75T, and XA7A100T Pinout Diagram
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Figure 3-50: CS324 and CSG324 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
CSG324 Packages (only)—XA7A15T, XA7A35T, XA7A50T, XA7A75T, and XA7A100T 1/0 Banks
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Figure 3-51: €S324 and CSG324 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
CSG324 Packages (only)—XA7A15T, XA7A35T, XA7A50T, XA7A75T, and XA7A100T Memory Groupings
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Figure 3-55: CSG325 Package—XC7A12T and XA7A12T Memory Groupings
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Figure 3-56: CSG325 Package—XC7A12T and XA7A12T Power and GND Placement
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Figure 3-59: CSG325 Package—XC7A25T and XA7A25T Memory Groupings
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Figure 3-60: CSG325 Package—XC7A25T and XA7A25T Power and GND Placement
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€S325 and CSG325 Packages—XC7A15T, XC7A35T, and XC7A50T
CSG325 Packages (only)—XA7A15T, XA7A35T, and XA7A50T Pinout Diagram
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CS325 and CSG325 Packages—XC7A15T, XC7A35T, and XC7A50T
CSG325 Packages (only)—XA7A15T, XA7A35T, and XA7A50T 1/0 Banks
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Chapter 3: Device Diagrams

CS325 and CSG325 Packages—XC7A15T, XC7A35T, and XC7A50T

CSG325 Packages (only)—XA7A15T, XA7A35T, and XA7A50T Memory Groupings
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CS325 and CSG325 Packages—XC7A15T, XC7A35T, and XC7A50T

CSG325 Packages (only)—XA7A15T, XA7A35T, and XA7A50T Power and GND Placement
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FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T,
XC7A75T, and XC7A100T
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Figure 3-65: FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
Pinout Diagram
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Figure 3-66: FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
1/0 Banks
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Figure 3-67: FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
Memory Groupings
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Figure 3-68: FT256 and FTG256 Packages—XC7A15T, XC7A35T, XC7A50T, XC7A75T, and XC7A100T
Power and GND Placement
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FG484 and FGG484 Packages—XC7A15T, XC7A35T, and XC7A50T

Figure 3-69:
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Chapter 3: Device Diagrams

Figure 3-70: FGA484 and FGG484 Packages—XC7A15T, XC7A35T, and XC7A50T 1/0 Banks
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FG484 and FGG484 Packages—XC7A15T, XC7A35T, and XC7A50T Memory Groupings
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Figure 3-72: FGA484 and FGG484 Packages—XC7A15T, XC7A35T, and XC7A50T
Power and GND Placement
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FG484 and FGG484 Packages—XC7A75T and XC7A100T
FGG484 Packages (only)—XA7A75T and XA7A100T
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Figure 3-73: FGA484 and FGG484 Packages—XC7A75T and XC7A100T
FGG484 Packages (only)—XA7A75T and XA7A100T Pinout Diagram
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Figure 3-74: FG484 and FGG484 Packages—XC7A75T and XC7A100T
FGG484 Packages (only)—XA7A75T and XA7A100T 1/0 Banks
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Figure 3-75: FG484 and FGG484 Packages—XC7A75T and XC7A100T
FGG484 Packages (only)—XA7A75T and XA7A100T Memory Groupings
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Figure 3-76: FG484 and FGG484 Packages—XC7A75T and XC7A100T
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Figure 3-80: FG676 and FGG676 Packages—XC7A75T and XC7A100T Power and GND Placement
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Figure 3-82: SB484, SBG484, SBV484, and RS484 Packages—XC7A200T I/0 Banks
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Figure 3-83: SB484, SBG484, SBV484, and RS484 Packages—XC7A200T Memory Groupings
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Figure 3-85: FB484, FBG484, FBV484, and RB484 Packages—XC7A200T Pinout Diagram
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Figure 3-89: FB676, FBG676, FBV676, and RB676 Packages—XC7A200T Pinout Diagram
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Figure 3-90: FB676, FBG676, FBV676, and RB676 Packages—XC7A200T 1/O Banks
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Figure 3-91: FB676, FBG676, FBV676, and RB676 Packages—XC7A200T Memory Groupings
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Figure 3-92: FB676, FBG676, FBV676, and RB676 Packages—XC7A200T Power and GND Placement
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Figure 3-93: FF1156, FFG1156, and FFV1156 Packages—XC7A200T Pinout Diagram
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Figure 3-95: FF1156, FFG1156, and FFV1156 Packages—XC7A200T Memory Groupings
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Figure 3-96: FF1156, FFG1156, and FFV1156 Packages—XC7A200T Power and GND Placement
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Kintex-7 FPGAs Device Diagrams

Table 3-3: Kintex-7 FPGAs Device Diagrams Cross-Reference

_ FB484 FB676 FB900 froere | Ercon FF901 FF1156
Device FBG484 FBG676 FBG900 FEV676 FFV900 FFG901 FFG1156
FBV484 FBV676 FBV900 RF676 RF900 FFvV901 FFV1156
XC7K70T page 136 page 139
XC7K160T page 136 page 142 page 149
XC7K325T page 142 page 145 page 149 page 153
XC7K355T page 157
XC7K410T page 142 page 145 page 149 page 153
XC7K420T page 161 page 165
XC7K480T page 161 page 165
XA7K160T page 149
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Figure 3-97:

FB484, FBG484, and FBV484 Packages—XC7K70T and XC7K160T Pinout Diagram
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Figure 3-98: FB484, FBG484, and FBV484 Packages—XC7K70T and XC7K160T I/0O Banks
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Figure 3-99: FBA484, FBG484, and FBV484 Packages—XC7K70T and XC7K160T Memory Groupings
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Figure 3-100: FBA484, FBG484, and FBV484 Packages—XC7K70T and XC7K160T Power and GND
Placement

138
www.Xxilinx.com



https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=138

& XILINX.

Chapter 3: Device Diagrams

FB676, FBG676, and FBV676 Packages—XC7K70T

~dE mmooleeeoleml I I IONOIOOO/NES
e QP O0COONO®@®HES -
c @M mEeNeIorION I I I INOOAINOK
o OO HOOOONOOOKHOOEIONOOLE® »
@@ QOONSO@OHL® -
FOO O0HOODOONOOSSIO0OO®N -
e @Y QOIS RXONOE® «
H OO O0SNe@e@®®O®
+EE NeeROONeewe® -
kOO OOSOSO®®NOO «
@M HEICO®N®OODHE +
u PP BEOENOOOOEODO v
v@m O0OEOCOOONO ~
P OO HOEODOOONOORQ »
~EE OONOOOOHOO ~
T@G QOKOEOCODON T
v QO OHOOLIN[[][] v
v OO (NN R ERBR] v
Lo]n| [ o o Y A
v OO A EHRNENRR]
~NO 12 A Y
=OOoH [ I e o o  E
2 DOOONOODOEODO 2 3 [ [ e [ AN B
» QNKYOOOEDOOONO ] o [ e Y N
& Q00HOCOOONOKYOOE [ EIEIN (e [+ (-]E (][] 2
AEOOOONOCOOHOOMHNLHEHERHREN A
User I/O Pins Transceiver Pins Dedicated Pins Other Pins
O oxxy.# [E] maravee et CCLK_0 VP_0 A eno
® oxxs MGTAVTT_G# @ cresvs.o VN_O [ veeaux o ¢
MGTVCCAUX_G# [o] poneo VREFP_0 [ vecaux
Multi-Function Pins MGTAVTTRCAL DXP_0 VREFN_0 B veonr
MGTRREF DXN_0 N veco_#
E ADV_B @ VRN Q MGTREFGLK1/0P . GNDADC_0 l:| VCCBRAM
[B] Fess O v & NGTREFCLK1/0N INIT_B_0 [a] nc
[B] Foes Q@ vRer & MGTXRXP [0] moo
[8] wmosi ® Doo-03t & MGTXRXN M1_0
[6] FPwes & n00-A28 O verxxp M2_0
[8] pourcsos (D obas P maTXTXN [F] ProcRaM B0
[B] csis @© wrce [E] matHavce a# TCK_O
[8] Puocs @ smcc MGTHAVTT_G# [ oo
[U] rowrs & MGTHRXP [0] o0
[] mso-mst & MGTHRXN [M] Tms0
@ ADOP/ADON-AD15P/AD1SN O maTHTXP [ vecaoc o
& evceik P MGTHTXN HH vecsarro

Figure 3-101:

7 Series FPGAs Packaging
UG475 (v1.18) July 16, 2019

www.Xxilinx.com

ug475_c3_05_090511

FB676, FBG676, and FBV676 Packages—XC7K70T Pinout Diagram

l Send Feedback l 139


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=139

& XILINX.

Figure 3-103:

7 Series FP¢
UGA475 (v1.

Figure 3-102:

14 15 16 17 18 19 20 21 22 23 24 25 26

1 2 3 4 5 6 7 8 9 10 11 12 13
116116 16(16| 16 16|16 16
116{116) 116(116 16|16 16|16 16
116(116] 16 16|16 (16
116(116| [116(116] 16|16 (16|16 16
116(116] 16[16]|16 |16
116116 116116 16|16 |16 16|16
116|116} 1616|1616
115(115) 115(115] 1616 16|16 |16
115]115] 16 16|16 16
115{115) 115(115]
[115(115
115|115] 115]115]
115(115]
115|115
115]115]

< $E<cH®3» UV ZET - A IOTNMOO D>

FB676, FBG676, and

<2< CcH3T TV ZEZTF-XeIOTWNMOO D >

> > > » » »
mmo o ® >

1 2

3 4 5 6

2233835 <sS<cHD3DTVZEr-XCIOMMOO®>

7 8 9

10 11 12

13 14 15 16 17

FBV676

18 19 20 21 22 23 24 25 26
ug475_c3_06_032911

2523538 &%E<=T<cHD3DVZEZrxeIOTmMOO

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
@ @©® (8] [][ie] [ie] @® [ie] (] D[] (18] (1] (][] [l (1] (el (] A
16] [16] [16][16] 15](14] [14] (4] ] [4] (D @ ®
78] (] (6] (6] [7e] [18] ] [15] [15] [15] [15
DO
16] [16] 16] [1e] ] [36] [&] ] [15] [][15] @®
16] [16] 1] [1e] [_][15] 18] 15] 15
16 [16] [16] ] [18] 15
16][16] [16] [16] 15
16](16][] [1e] 18 15
16][16] 15
®
3l
03y
==
-]
=
®@
S0 =
34 [ea] ] > ][] 131
=
34 [33] 33@
PO IBIDE)
[34] [32
|E|
6D
bl
@[se @ [edfss ®
oy 24 Y Y
hod = hod
h
34 @ |E2
34 3] 3] [33)] @
Yy =all o
@D 1381 ®
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Memory Groupings Pins

FEFE-EEEEE

HP I/0

HR /O

HP I/O - VCCAUX Group 0
HP 1/0 - VCCAUX Group 1
HP 1/0 - VCCAUX Group 2
HP I/0 - VCCAUX Group 3
HP 1/0 - VCCAUX Group 4
HP 1/0 - VCCAUX Group 5
HP 1/0 - VCCAUX Group 6
HP 1/0 - VCCAUX Group 7

@® npaspin

<& HPDCI pin or HR 1O

#

a w [ w

Memory Byte Group 0
Memory Byte Group 1
Memory Byte Group 2
Memory Byte Group 3
Bank Number

ug475_c3_07_013014

www.Xxilinx.com

Chapter 3: Device Diagrams

Packages—XC7K70T I/O Banks

FB676, FBG676, and FBV676 Packages—XC7K70T Memory Groupings

140


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=140

8 X”_INX® Chapter 3: Device Diagrams

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

2 23833%%<s<cHB3TVZZr-XcIOGTMMOO®>

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Power Pins
VCCO_# . MGTVCCAUX
VCCINT MGTVCCAUX_G# or MGTHVCCAUX_G#
VCCAUX MGTAVCC
VCCAUX_IO_G# MGTAVCC_G# or MGTHAVCC_G#
VCCBRAM MGTAVTT
VCCBATT_0 MGTAVTT_G# or MGTHAVTT_G#
VCCADC_0 GND
GNDADC_0

ug475_c3_08_052311

Figure 3-104: FB676, FBG676, and FBV676 Packages—XC7K70T Power and GND Placement
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Figure 3-105: FB676, FBG676, and FBV676 Packages—XC7K160T, XC7K325T, and XC7K410T
Pinout Diagram
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Figure 3-106: FB676, FBG676, and FBV676 Packages—XC7K160T, XC7K325T, and XC7K410T 1/0O Banks

12 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

A @ @©® (8] [][e] [i6] @® (i8] (] @D [15] (18] (2] (] [ [l (1] (el (] A
B 16] (6] [16][16] [] @® [ie] (5] (O[] ] (4] (2] (4] (][4l (D @
c 16 16][16][16][16] 15] [15][15][15 14][14][14] [14][_][14] ¢
D 16 [16] 6] [16] ] [1e] [ie] [15] [15] [ [18] @ @ [12] ] [12] (4] @ [14] o
E 16] [16] (6] [36] [ [#5] [15] [15] (i8] [ ]38 (D @@ (1] [ @ [14] &
F 16 16][16] 16] 19 @915 15] [15] [15] [15] [_][14] [14] [14] [14] F
G 16][16][16][16][_][16][15][15][15 15][15] [14] [14] [ ][14][14] [14] &
H 6] [16] [ 6] (6] G® (6] (] (i8] [i] (i8] [i5] [ ] [12] @ 2] 2] (] 4] =
J 16][16] 1@ O ® 15] [15] 18] @ [ 1] [1] [14] [12]
K < (i8] (5] (i8] [ 8] < [ [ ] =) ] «
L OEFEG® FE G EIG] ©
M Y E R EE[E N EE R
N @ [E][=] 8] (] [E)[E ] e ] [E] ~
P (BN EEEE N E R EE
R (EIE]ENEEEENEEE
T & [m[EEEENEEEE
u [[E (] 34 @ [E[C]08)[E ¢ 2 [[z)[20z] v
v 34 BECRE S < R (2@ G0 v
v BIE=00 [He0H$EHEEe @ EEuHE:mE »
Y [32] [% @® Q@[ 12][i2] v
AA @ 12| [12] [i2] [ AA
B (3[4 @ [e2][33 ® 2|1 12][12] @ a8
@ NEEELES AEEEO
AD [34 ® ] @[ 12] [12][12] @ Ao
AE 34] [4] 23] [23] ® @@ 2R 12] @) Ae
ar (R @6 [33] @ @ [z2][=2] (]2 [z [zl 2] (] A+

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Memory Groupings Pins

[#] wrio @ opaspin

[#] wRwo <& HPDCIpin or HR 1O

[#] P o - vecaux Group o #  Memory Byte Group 0

[#] HP o - vecAUX Group 1 #  Memory Byte Group 1

E HP 1/0 — VGCAUX Group 2 #  Memory Byte Group 2
#  HP I/O - VCCAUX Group 3 #  Memory Byte Group 3

E HP I/0 - VCCAUX Group 4 #  Bank Number

E HP 1/0 — VCCAUX Group 5

[#] P o -vecaux Growp 6

E HP I/0 - VCCAUX Group 7

ug475_c3_23_013014

Figure 3-107: FB676, FBG676, and FBV676 Packages—XC7K160T, XC7K325T, and XC7K410T
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Figure 3-108: FB676, FBG676, and FBV676 Packages—XC7K160T, XC7K325T, and XC7K410T
Power and GND Placement
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Figure 3-110: FB900, FBG900, and FBV900 Packages—XC7K325T and XC7K410T 1/0O Banks
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Figure 3-111: FB900, FBG900, and FBV900 Packages—XC7K325T and XC7K410T Memory Groupings
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Figure 3-112: FB900, FBG900, and FBV900 Packages—XC7K325T and XC7K410T
Power and GND Placement
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Figure 3-114: FF676, FFG676, FFV676, and RF676 Packages—XC7K160T, XA7K160T, XC7K325T, and
XC7K410T 1/0 Banks
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Figure 3-115: FF676, FFG676, FFV676, and RF676 Packages—XC7K160T, XA7K160T, XC7K325T, and
XC7K410T Memory Groupings
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Figure 3-116: FF676, FFG676, FFV676, and RF676 Packages—XC7K160T, XA7K160T, XC7K325T, and
XC7K410T Power and GND Placement
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Figure 3-118: FF900, FFG900, FFV900, and RF900 Packages—XC7K325T and XC7K410T I/0 Banks
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Figure 3-119: FF900, FFG900, FFV900, and RF900 Packages—XC7K325T and XC7K410T
Memory Groupings
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Figure 3-120: FF900, FFG900, FFV900, and RF900 Packages—XC7K325T and XC7K410T
Power and GND Placement
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Figure 3-122: FF901, FFG901, and FFV901 Packages—XC7K355T I/O Banks
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Figure 3-123: FF901, FFG901, and FFV901 Packages—XC7K355T Memory Groupings
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Figure 3-124: FF901, FFG901, and FFV901 Packages—XC7K355T Power and GND Placement
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Figure 3-125: FF901, FFG901, and FFV901 Packages—XC7K420T and XC7K480T Pinout Diagram
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Figure 3-126: FF901, FFG901, and FFV901 Packages—XC7K420T and XC7K480T 1/0 Banks
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Figure 3-127: FF901, FFG901, and FFV901 Packages—XC7K420T and XC7K480T Memory Groupings
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Figure 3-128: FF901, FFG901, and FFV901 Packages—XC7K420T and XC7K480T
Power and GND Placement
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Figure 3-129: FF1156, FFG1156, and FFV1156 Packages—XC7K420T and XC7K480T Pinout Diagram
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Figure 3-131: FF1156, FFG1156, and FFV1156 Packages—XC7K420T and XC7K480T Memory Groupings
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Figure 3-132: FF1156, FFG1156, and FFV1156 Packages—XC7K420T and XC7K480T Power and GND
Placement
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Chapter 3: Device Diagrams

Virtex-7 FPGAs Device Diagrams

Table 3-4: Virtex-7 T FPGAs Device Diagrams Cross Reference
FF1157 FF1761

Device | FFG1157 | FFG1761 = o> | FHLISS
RF1157 RF1761
XC7V585T page 170 page 174

XC7V2000T page 178 page 182

Table 3-5: Virtex-7 XT FPGAs Device Diagrams Cross Reference

FF1157 | FF1158 | FF1761 FF1927 FF1930
Device FFG1157|FFG1158 FFG1761 FF1926 FFG1927 FF1928 FFG1930 FL1926 | FL1928 | FL1930

FFV1157 FFV1158 [FFV1761 FFG1926 FFV1927 FFG1928 RF1930 FLG1926 FLG1928 FLG1930
RF1157 | RF1158 | RF1761

XC7VX330T |page 186 page 190

XC7VX415T |page 186 |page 194 page 198

XC7VX485T |page 202 | page 206 |page 210 page 214 page 218

XC7VX550T page 194 page 230

XC7VX690T |page 186|page 194 |page 222 |page 226 |page 230 page 234

XC7VX980T page 226 page 238 | page 242

XC7VX1140T page 246 page 250|page 254

7 Series FPGAs Packaging
UGA475 (v1.18) July 16, 2019

www.Xxilinx.com

l Send Feedback I 169



https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=169

8 X”_INX® Chapter 3: Device Diagrams

FF1157, FFG1157, and RF1157 Packages—XC7V585T
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Figure 3-133: FF1157, FFG1157, and RF1157 Packages—XC7V585T Pinout Diagram
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Figure 3-134: FF1157, FFG1157, and RF1157 Packages—XC7V585T 1/0O Banks
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Figure 3-135: FF1157, FFG1157, and RF1157 Packages—XC7V585T Memory Groupings
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Figure 3-136: FF1157, FFG1157, and RF1157 Packages—XC7V585T Power and GND Placement
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Figure 3-137: FF1761, FFG1761, and RF1761 Packages—XC7V585T Pinout Diagram
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Figure 3-140: FF1761, FFG1761, and RF1761 Packages—XC7V585T Power and GND Placement
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Figure 3-141: FL1925 and FLG1925 Packages—XC7V2000T Pinout Diagram
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Figure 3-142: FL1925 and FLG1925 Packages—XC7V2000T 1/O Banks
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Figure 3-143: FL1925 and FLG1925 Packages—XC7V2000T Memory Groupings
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Figure 3-144: FL1925 and FLG1925 Packages—XC7V2000T Power and GND Placement
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Figure 3-145: FH1761 and FHG1761 Packages—XC7V2000T Pinout Diagram

182

www.Xxilinx.com


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=182

& XILINX.

Chapter 3: Device Diagrams

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

A 119(119] 119(119 115 A
B 119|119 119(119 115 B
C [119]119| 119(119] 119119 [
D 119(119] [119[119] D
E [119]119) 118(118] 118|118 E
F 118118 118118 F
G |118|118] 118|118} 118118} G
H 118(118] 118(118 H
J [118[118] J
K | K
L L
M M
N N
P 116116} P
R 116|116 116{116) R
T 116116 116116 T
U 116|116 116{116) U
v 116116 116116 v
W [115]115] 116|116 112[112] w
Y 115(115) 115(115] Y
AA[115]115] [115(115 AA
AB 115]115 115]115] AB
AC|115|115| 115(115 118|118 AC
AD 114114 114114} AD
AE|115115) 114114] AE
AF [114(114] 114114 14|14 AF
AG|114]114] 114114] 14 141414 AG
1414 |14)14 14|14 |14 AH

14 14|14| 14|14 141414 AJ

1414 |14 1414|1414 14 AK

14|14 (14|14 14 (1414 )14 AL
1414|1414 1414 AM

13113 14|14 (14]14 AN

13[ 13| 13|13 141414 AP

13 13[13] 13|13 AR
AT 112[112] 112[112 131313 13[13[13 AT
AU|112112) 112]112] 112[112] 1313|1313 13 AU
AV 112[112] 112[112] 13113 1313 13|13 AV
AW|111{111 111|111 [111[111] 13[ 13| 13|13 1313 AW
AY 111111 111]111 13 13[13] 13|13 AY
BA[111]111 111[111 111111 131313 131313 BA
BB 111111 111[111 1313|1313 13 BB

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Figure 3-146:

7 Series FPGAs Packaging
UG475 (v1.18) July 16, 2019

ug475_c3_205_052311

FH1761 and FHG1761 Packages—XC7V2000T I/0O Banks

www.Xxilinx.com

Send Feedback

183


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=183

& XILINX.

7 Series FP¢
UGA475 (v1.

1 2 3 4 5 6

Chapter 3: Device Diagrams

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

A I @[ 5717 &) @ [ ][67 57 Bl & @mEE A
B B8 37][s71 @) @) ] [37 ® B
c 37| [37][37] [3 |37|[37] 37| [37 [35] c
D 39][39) [J[e71[37][e7] [37] ] 7] [37] [e5] € ] D
E C: |E 137167 :@@d/ 37 C C E
F 39) 38 @) 4 [a7][] 62 @7) [a7][e7] ] [o7] [57] [37] @ @® F
o DEEEE®0ES 5 o
" GO bR G u
’ $® O O .
K [34] (D])] 19 18] [19] K
L ® 2] 34] 4] 4 [3e] (][] [38] o] [is]
M @ SB[ EEIEAE 34] (1 [s] el [ el ] el [is] m
N [][z8] [34] 18] [18] 4B 4[] [19] 18] [1s] [1e] ] n
P @ 6 [ [zel el (][] 18] [18] (] 18] [1&] 18] [xe] [ [1e] [i] @) P
R [ 34] § [zl [][7&] (18 (8 [18] ] [fe] [18] e 2 R
T @ @ [34][1e] ][] (B [18] 18] [][1e] [1e] [1e] [1g] T
u &[4[ (24 & [ie] (13 ] [i8] [ [e] [l ] [ie] 7] v
v 10101000 (][] @ @@ [1] [18] ] [1&] 1 v
w 18] [18] ] 4> [18] ] [ie w
Y 16| [16] €& [16] [ [16] > @ Y
AA 16| [16] (46 G6) [_] [16] [16] [16] [16] [ ]G [17] (7] [17] Aa
AB 6] (] [16][16] [16] €& ] G&) @8 [17][17] [ ][] [17] A8
AC 16//16/ |16 16/ 1616/ 16! 17||17)[17] |17|[_] Ac
AD 16] [16[16] [16] (] (16l [16] [16] () [ [i7] 7] [7] A0
AE 16| [16][]@®) @) [16] [16] [][16] @ [i7] [i7] (][7] A&
AF 14 [16] [16] ] (16) [16] [16] [16] ] [7] 7] [17] 7] AF
‘o @0 S [EE 06 B LEE
AH 14][14] [14 1] [12] € [16] [ [7] @ [i7] (7 (] an
A a1 a1 []ia1 31 32 32 [ | (a3 33 a3 a3 [|[i2][12][ ] [14] [ ] [¥4] G2 [ia] [14] (][4 [+] [v4] [iz] (] (7] (] ] o
AK 31 31/31 a1 [_] 32| /a2 32 33/[ ] as sa [i2] 2] (] (2] [l [12] [14] [] (7] [12] [1] [r2] (][] () (7] i) [
AL 31 []ia1 31 31 32 [ ] 32 33 a3 33 [ ]ss[i2][i2][1 14 [14] [12] [1] [] [14] [14] 2] [14] (] [37] [17] G @ A
AM 31 81 31 a1 [_] 32|32 (32 (32 ]33 33 33 33 [ | @ 15] AM
AN a1 [ ]t a1 31 32 ]s2 @2 33 a3 [ ]33 aa [i2][i2] AN
AP 31 81 31 [ |31 32 a2 32 [ ] s2 33 a3 33 [ |[12] | 5] AP
AR 81 a1 31 81 [] 82 a2 (32 32 [ ]33 33 a3 [i2 15| AR
AT a1 [ ]a1 a1 82 a2 [ ] 32 a2 a3 a3 [ ] s [i2][1 15 AT
AU 81 /a1 81 [ ] 82 32 32 2 [ ] @3 (a3 83 83 [ i 15| AU
AV [/t 31 a1 82 [] 32 82 a2 33 [ ] 83 a3 (@ (@[] [12][=] i3] [3] (] [x3] [=] 3] (7] (] [1] 5] i8] [35] ] Av
AW a1 a1 [ |81 32 82 a2 [ ] a2 83 83 33 [ |[r2l[iz][r2l[i 18] [13][1a] [+3] ][] [+=] @) [151 [ ] [15] [15] [15] aw
AY 31 (a1 31 a1 [] 82 (a2 (32 a2 [ ]88 33 83 33 [ |[v2][12] 2] i3] [ (il [ie] [r=] 3] [ @) [1] 5] i8] [ ]@®) Av
BA a1 [ ]t 31 32 32 [ |32 32 a3 33 [ |8 a8 @[ ][12|[18] @ @[] [:=][3][8] ][5 [15] [15] G5) &a
BB 31 81 81 [ ]2 32 a2 32 [ ]33 33 33 33 [ ][i2][r2l[i2][x [E[E|EEN EEE

1.2 3 4 5 6

Figure 3-147:

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Memory Groupings Pins

HP /0

HR /O

HP 1/O - VCCAUX Group 0
HP I/0 - VCCAUX Group 1
HP 1/O — VCCAUX Group 2
HP 1/0 - VCCAUX Group 3
HP 1/O - VCCAUX Group 4
HP 1/0 - VCCAUX Group 5
HP 1/0 - VCCAUX Group 6
HP 1/ - VCCAUX Group 7

cEEE OO

DS pin
HP DCI pin or HR I/0
Memory Byte Group 0
Memory Byte Group 1
Memory Byte Group 2
Memory Byte Group 3
Bank Number

FH1761 and FHG1761 Packages—XC7V2000T Memory Groupings

ug475_¢3_103_013014

www.Xxilinx.com

184


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=184

8 X”_INX® Chapter 3: Device Diagrams

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Power Pins

VCCO_# MGTVCCAUX

VCCINT MGTVCCAUX_G# or MGTHVCCAUX_G#

VCCAUX MGTAVCC

VCCAUX_IO_G# MGTAVCC_G# or MGTHAVCC_G#

VCCBRAM MGTAVTT

VCCBATT_0 MGTAVTT_G# or MGTHAVTT_G#

VCCADC GND

GNDADC

ug475_c3_104_101413

Figure 3-148: FH1761 and FHG1761 Packages—XC7V2000T Power and GND Placement
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Figure 3-149: FF1157, FFG1157, and RF1157 Packages—XC7VX330T, XC7VX415T, and XC7VX690T
Pinout Diagram
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Figure 3-150: FF1157, FFG1157, and RF1157 Packages—XC7VX330T, XC7VX415T, and XC7VX690T
1/0 Banks
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Figure 3-151: FF1157, FFG1157, and RF1157 Packages—XC7VX330T, XC7VX415T, and XC7VX690T
Memory Groupings

7 Series FP¢
UGA475 (v1.

188

www.Xxilinx.com


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=188

8 X”_INX® Chapter 3: Device Diagrams

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

< S <cH4>3 VZEZIr X<ecI®TWMMOO® >

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Power Pins
VCCO_# MGTVCCAUX
VCCINT MGTVCCAUX_G# or MGTHVCCAUX_G#
VCCAUX MGTAVCC
VCCAUX_IO_G# MGTAVCC_G# or MGTHAVCC_G#
VCCBRAM MGTAVTT
VCCBATT_0O MGTAVTT_G# or MGTHAVTT_G#
VCCADC_0 GND
GNDADC_0

ug475_c3_108_122811

Figure 3-152: FF1157, FFG1157, and RF1157 Packages—XC7VX330T, XC7VX415T, and XC7VX690T
Power and GND Placement
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FF1761, FFG1761, and RF1761 Packages—XC7VX330T
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Figure 3-153: FF1761, FFG1761, and RF1761 Packages—XC7VX330T Pinout Diagram
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Figure 3-155: FF1761, FFG1761, and RF1761 Packages—XC7VX330T Memory Groupings
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Figure 3-156: FF1761, FFG1761, and RF1761 Packages—XC7VX330T Power and GND Placement
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FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T,
XC7VX550T, and XC7VX690T
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Figure 3-157: FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T,
XC7VX550T, and XC7VX690T Pinout Diagram
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Figure 3-158: FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T, XC7VX550T, and
XC7VX690T 1/0 Banks
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Figure 3-159: FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T, XC7VX550T, and
XC7VX690T Memory Groupings
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Figure 3-160: FF1158, FFG1158, FFV1158, and RF1158 Packages—XC7VX415T, XC7VX550T, and
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Figure 3-161: FF1927, FFG1927, and FFV1927 Packages—XC7VX415T Pinout Diagram
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Figure 3-164: FF1927, FFG1927, and FFV1927 Packages—XC7VX415T Power and GND Placement
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Figure 3-165: FF1157, FFG1157, and FFV1157 Packages—XC7VX485T Pinout Diagram
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Figure 3-166: FF1157, FFG1157, and FFV1157 Packages—XC7VX485T I/0O Banks
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Figure 3-167: FF1157, FFG1157, and FFV1157 Packages—XC7VX485T Memory Groupings
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Figure 3-168: FF1157, FFG1157, and FFV1157 Packages—XC7VX485T Power and GND Placement
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Figure 3-169: FF1158, FFG1158, and FFV1158 Packages—XC7VX485T Pinout Diagram
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Figure 3-170: FF1158, FFG1158, and FFV1158 Packages—XC7VX485T I/O Banks
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Figure 3-171: FF1158, FFG1158, and FFV1158 Packages—XC7VX485T Memory Groupings
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Figure 3-172: FF1158, FFG1158, and FFV1158 Packages—XC7VX485T Power and GND Placement

7 Series FPGAs Packaging
UG475 (v1.18) July 16, 2019

www.Xxilinx.com

l Send Feedback l 209


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=209

8 X”_INX® Chapter 3: Device Diagrams

FF1761, FFG1761, and RF1761 Packages—XC7VX485T

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

» AEES<dmNS«AEEHOOOOEPOOONOOPOHOOOONS®OOOHNO®OO
BIIOOIIOGIIIIIOIOO®OEOOO@IOO@@EO..QI.O@.EOOB
c OOAMSSHES NOOOOHE OO00OHOOOONOOORIM ©
e AECCOANMS S QOBEODO EO.OQIO@O.E.O.QIO@@D
e QOHMOSHLE O0O0O0PNOOOOHPOOONO®OOHOXPONO &
FEECOEMS ONOOPOEOSOOONOOOPEOOOONPOOO *
« dOHMSod OO0HOORONOOOOHESOOONOOOOHEPO «
+EESCEN] BHOOOONOOOOEDOOONOOROHEOOOON «
s OOAMOSHE SOONOOQOOHOOOONOOOOHEOOOONOOD
«dEooOmS ONO®0SHO0O0ONOOOOHODOOONOOOOHD «
L OOAMO S OO0EOOOPNOOOOHDOOONOOPOHOOOO ¢
“EHECCEE BOOOONOOSOESODONOOOOHOOOQONOO M
v OOEMOSHE OONPOOREOOOONOOOOHOOPONOOORMHE ~
FIIOOIEQ FEESOHOCOOONOOBOHOOOIXNOOCOOHEOOD »
R OOEMOS OEENEEENEREDEOCSONOOOOEOOOOND ~
rEESem 0 FOJONEEESEEDNEANOOROEOOOONOOOQ 7
v OOEES OEDDESENERAAECOBEOOOONOOOOEOO v
vEES<d FO4JOREEISEEDNEEEOOONPOOOEOORON v
v OOAMOSHENNERANFEISNENESENERAMAERNOOCOOESOQONOOO v
vEOSoONme«oONFMOmONN4O=NANFONAREOOHO®SONOSOOHEO ¥
~OOEMNS CHEIE FEOEODNECCNEEEAE#OOOONOOOOEPORO »
MIIOQIIOGI HHEO4ERCEARENE#EONOOOSHOOOONOO »
O OEMS SHE] FEOEODNELCDEEELE#EOO0HOOOONOOOOME
wIIOQIIOGIIBIBIBIDIBIBIEIEIBIIOOO.E.OO®I..Ow
=OOHMS cHEOREHEORORENASANESAMEROONOOOOHOOOONO *
~Odo<cdd¢«NNINIHANJONEAASENERNO®@OOEPOOONOOOO +
g I Koo o [ [ " o [ oS [RN]" [ ] W[ ][] [[*[OINIOISIOIOIN(@ISISIOINIOIOLT
+~»AEoOEONScONEIFNOHANNIRENNNSENE#O@©QON®@DIEODOON
~ O OEMS SHEHEEFHNHNEARNCRFNNOOQOHEMNNEON®@OOH®@®®ONQOO ~
«HAEHSCERS ¢ ALENMMNNMHNHHNOBQOLMNMNO®@©@®EHOOO®N®OQOMEO A«
A O OEMS SHEERPINNHLEHENOOONPLHNEHO@@®OONO®EI®EHORIDD A
a@EESCHMS EARHNHNEARNHMNNOQOOHELMMMNNEI®®UMEEIQOON@® A«
v OEMS AERRMNERMNHNHNNHNHNOOBEOOMMNNMHOOHN®EI®@©N@KOOM A
~@AESCEMEHHNEARCCEHNHHEHFNEFNOQONEHHNNEQCOOONOEOOH00®
unnNnhRneEneNnnnnennnnNeelensnnneNeeer-ml I I T N I
A EEANCEEHNHEEENECNEENNHHNO@EOMMENHOSOEOOOONOOS®
A [o] (o) B0V (o] (] B E N [ ] (] N[ RN E QO QO N [EOO P ONOOCOOHSS
~ BENCEMHCHEEENCRANEERCRNNEHNONOOLHERHOONOOOOHOOOSN ~
aw[o] EM A EHNHEHNFEHHNENENNEHO@@ELEHHNNOOQ@OEOODOONO ] v
A BAEHNHEMEHHEERECGC NN NLHHEROOONRHHOEHOOOKNEI®OOED A
o2 [ EMHHEENHENNECHEFREREHNOQCROOMHENOPPNOOOSHSIEI® s

s ALHNEAENNEAAMNCHNERRNHHNNOOCOOHMMHNNNOOOCHO®®®NE] =

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

User I/O Pins Transceiver Pins Dedicated Pins Other Pins

QO oxxy_# [E] maravee et [c] coko VPO & eno

© oxx# MGTAVTT_G# @ cresvso [s] wo [ vecaux_io_a#
MGTVCCAUX_G# [o] poneo VREFP_0 [ vecaux

Multi-Function Pins MGTAVTTRCAL [5] oxpo [s] vmerno & veont

MGTRREF [] oxno N veco#

E ADV_B @ VRN Q MGTREFGLK1/0P . GNDADC_0 l:| VCCBRAM

(6] Fos B O vee & NGTREFCLKI1/0N INIT_B_0 [a] nc

(6] Foes Q@ vrer & MGTXRXP [0] moo

(6] wmosi ® Doo-031 & MGTXRXN [ mio

(6] Fwes & n00-A28 QO verxxp M2_0

[8] oourcsos ([ pas < maTxTxn [P] ProGRaM B 0

(6] csis @ wnrce [E] matHavce a# [K] Teko

(8] Puoc.s @ smcc MGTHAVTT_G# [ oo

[U] rown B & MGTHRXP [o] o0

[[] mso-mst & MGTHRXN [M] Tms0

@ ADOP/ADON-AD15P/AD1SN QO wvaTHTXP [ vecaoc o

@ emcok O MaTHTXN HH vecearr o

ug475_c3_108_090511

Figure 3-173: FF1761, FFG1761, and RF1761 Packages—XC7VX485T Pinout Diagram
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Figure 3-174: FF1761, FFG1761, and RF1761 Packages—XC7VX485T 1/O Banks
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Figure 3-175: FF1761, FFG1761, and RF1761 Packages—XC7VX485T Memory Groupings
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Figure 3-176: FF1761, FFG1761, and RF1761 Packages—XC7VX485T Power and GND Placement
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Figure 3-177: FF1927 and FFG1927 Packages—XC7VX485T Pinout Diagram
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FF1927 and FFG1927 Packages—XC7VX485T Memory Groupings
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Figure 3-180: FF1927 and FFG1927 Packages—XC7VX485T Power and GND Placement
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Figure 3-181: FF1930, FFG1930, and RF1930 Packages—XC7VX485T Pinout Diagram
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Figure 3-182: FF1930, FFG1930, and RF1930 Packages—XC7VX485T 1/O Banks
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Figure 3-183: FF1930, FFG1930, and RF1930 Packages—XC7VX485T Memory Groupings
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Figure 3-184: FF1930, FFG1930, and RF1930 Packages—XC7VX485T Power and GND Placement

7 Series FPGAs Packaging N Send Feedback 221
UGA475 (v1.18) July 16, 2019 www.xilinx.com I—\/_l


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG475&Title=7%20Series%20FPGAs%20Packaging%20and%20Pinout&releaseVersion=1.18&docPage=221

8 X”_INX® Chapter 3: Device Diagrams

FF1761, FFG1761, and RF1761 Packages—XC7VX690T

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

» AEES<odmNS«AEEHOOOOEPOOONOOPOHOOOONSOOOHNO®OO -+
BIIOOIIOGIIIIIOIOO®OEOOO@IOO@@EO.OQI.O@.EOOB
c OOHMSSHES o0OOROOO0A OO00OHOOOONOOORM ©
DIIOOIEQQIII@OEOOO OO0 EO.OQIO@O.E.O.OIO@@D
e QOHMOSHEISEOOCOOHOOOPNOOOOHPOOONO®OOHOXDONO &
FEECOCHMSoEEEOEOOOONOOPOHSOOONOOODHEOOOONPOOO ¢
¢« SOHMSSHEISSEHOOONDOOOHOORONOOOOESOOONOOOOHEPO -
HHECCAMS cHEEANOOOOHOOOONOOOOHDOOONOOQOHEOOOON «
VOOAMOSHEREECOOHOSOONOOOOHEOOQONOOOOHEOOOONOOQ
«HECCHES «HHEEOOOONODOSHOOOONOOOOHOODOONOOOOHED «
t OOHAMOSHEEEQONOOOOEOOOONOOOOHDOOONOOPOHEOOOO ¢
"HEHCOCAES ENOOOOEPOOONOOHOHSODPPNOOOOHOOQONOO v
v O OHMOSHNECIHEOOOONOOOYHOOOONOOOOHOOPONOOO®MH ~
r BEOCAMS cHHMME@RNBEEROHOODOONOOBMOHOOORNOOOOHEQOD »
R OOHMOSCHNENORERESINERENESRENREOSONOOOOEOOOOND ~
"IN «HINEFIEILJENAHEERENEANOOQOEOOOONOOOO
vOOHEScHNENOROHEOSONEHRANOREAEOCOH0OOCOONOOOOHOO v
vERSoONNS«ONFOmINIANRORMEFENEREOOONOOOOHEOOYON v
v OOAMOSHENNERNFEISNENESENERAMAERNOOCOOESOQONOOO v
vEOSoOme OO NO4O=NANMONAREOOHORSONOSOOHEO ¥
~>OHANMS cHEONREHEOREAREIECSCSNEHIAIEROODONOOOOEPORO
~O0o<odd¢«ONREHEHRN4ERCSIARETIEREONOOOSHOOOONOO »
O OHMS HAEHNEHRORAREDNELCNESAMEROOOHOOOONOOOOM
c~AHo<cdN¢eONfNSIANAORERASENERREEOOOONOOODHOOQ
=OOHMS cHEOREHEORORENASANESAMEROONOOOOHOOOONO *
~Odo<cdN¢«NNIRNIHANJONEAASENERNO®@OOEPOOONOOOO +
=>OHOHOcHIONMANSOSINEHEONORO4AORNeNec®©ONOOOPEOO
Y| RO o Ko g W T ™ o 0] o [ ] [ FOOXONO®@®DIEODOON A
~ O OEMS SHEEEFIOOHOOQONOOPOEO ©@O00H®@®ONOOQ~
«AHSOCEOS ALEOOCOPNOOOOHPOOONO®@®EHOOO0®N®OQOMEO A«
A O OHEMS SHEERPINOOOOHOOOONPOOOHO®@®OONO®EI®EHORIDD A
aEECCHMS HEHOOOSHOOOONOKOOHPOOINEI®@®MHEIROON@® A+
v OEMS AEAREOHOOOONPOOOHEOOOONPSOON®EI®@NO@OOME A
#»HAEHCOCEMSHEOOONSSOOHEOOPONOSOPHPOOONGCEIOOHN00®
P OHMOSHEAENQOOOHOOOSNOOOOHOOOONOOOOI0000N®
AHHCCHEHS<HEEOEOOCOONOOOOHEOOOONOX®SPHOOOONOOS®
wQOHMOSHEISSEOOONOOOPHPOOONOOOOHOOPONOOOOHSS ~
~HECCAMS<HEANOOOOHOOOONOOPOHOOOONOOOOHOOOSN ~
wdOHMOSHEISSEOOHOOOONOO QOOONOOOOHOODONO[LI[]mw

QOEOO00O
~HAECOCEMSHEEOOCOINOOOOHERIOOONOOOOHOOOKNEI®OOMED A
2 OOHAMSSHEIS EHONOOOPHOOOPNOOPOHIOOPNOOOSHOIEI® s
= HOOHESSHEROOOHOOYONOOOOHOOOONOOOOHO®®®NE] =

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

[<]

User I/O Pins Transceiver Pins Dedicated Pins Other Pins

QO oxy# [E] meravee i [c] coko VPO & eno

® oxxs MGTAVTT_G# @ crasvso VN_O M vecaux o a#
MGTVCCAUX_Gi# [o] oponeo VREFP_0 [ vecaux

Multi-Function Pins MGTAVTTRCAL [5] oxpo VREFN_O & veonr

MGTRREF [ oxno N veco #

[8] aovs @D van @ MGTREFCLK1/0P Il Gcnosoc o ] vcceram

[B] Fess O vee & NGTREFCLK1/0N INIT_B_O [n] ne

[B] rFoes ® vrer & MGTXRXP [0] moo

[8] wosi @ Doo-D31 & MGTXRXN [ mio

[6] Fwes & p00-A28 @ verxrxe M2_0

[8] pourcsos (D opas < meTXTXN [P] ProGRAM B0

[B] csis @ wrce [E] maTHAvce 6 [K] Teko

[8] Puoc_s @ shcc MGTHAVTT_G# [1] o

[U] rowrs & MGTHRXP [0] o0

[] mso-rst & MGTHRXN [M] ™s0

@ £DOP/ADON-AD15P/AD1SN @ wetHTXP [ vecaoc o

@ emcoik < maTHTXN HH veceart o

ug475_c3_141_122811

Figure 3-185: FF1761, FFG1761, and RF1761 Packages—XC7VX690T Pinout Diagram
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Figure 3-186: FF1761, FFG1761, and RF1761 Packages—XC7VX690T 1/0 Banks
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Figure 3-187: FF1761, FFG1761, and RF1761 Packages—XC7VX690T Memory Groupings
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Figure 3-188: FF1761, FFG1761, and RF1761 Packages—XC7VX690T Power and GND Placement
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FF1926 and FFG1926 Packages—XC7VX690T and XC7VX980T Pinout Diagram
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Figure 3-190: FF1926 and FFG1926 Packages—XC7VX690T and XC7VX980T 1/O Banks
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Figure 3-192: FF1926 and FFG1926 Packages—XC7VX690T and XC7VX980T Power and GND Placement
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Figure 3-193: FF1927 and FFG1927 Packages—XC7VX550T and XC7VX690T Pinout Diagram
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Figure 3-194: FF1927 and FFG1927 Packages—XC7VX550T and XC7VX690T 1/O Banks
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FF1927 and FFG1927 Packages—XC7VX550T and XC7VX690T Memory Groupings
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Figure 3-196: FF1927 and FFG1927 Packages—XC7VX550T and XC7VX690T Power and GND Placement
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Figure 3-197: FF1930, FFG1930, and RF1930 Packages—XC7VX690T Pinout Diagram
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Figure 3-199: FF1930, FFG1930, and RF1930 Packages—XC7VX690T Memory Groupings
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Figure 3-200: FF1930, FFG1930, and RF1930 Packages—XC7VX690T Power and GND Placement
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Figure 3-201: FF1928 and FFG1928 Packages—XC7VX980T Pinout Diagram
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Figure 3-204: FF1928 and FFG1928 Packages—XC7VX980T Power and GND Placement
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Figure 3-205: FF1930, FFG1930, and RF1930 Packages—XC7VX980T Pinout Diagram
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