inreviun il

TB-7K-325T-IMG

Hardware User Manual
Rev.1.09

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 1




inreviun il

Revision History

Version Date Description Publisher
Rev.1.00 2012/05/14 | Initial Release Yoshioka
Rev.1.01 2012/05/18 | Add FAN/Heat sink information Yoshioka
Rev.1.02 2012/05/29 | Add related document information Yoshioka
Rev.1.03 2012/06/06 | Modified Figure7-11 Odajima
Rev.1.04 2012/12/27 | Modified Figure7-15 Table7-6 Yanagisawa
Rev.1.05 2013/03/25 | Modified Figure7-15 HA13_N Yoshioka
Rev.1.06 2013/05/16 | Modified Table7-6 HA13 P Amano
Rev.1.07 2013/06/05 | Modified Table7-6 Bank No.of LA08,LA12 Amano
Rev.1.08 2014/02/18 | Modified Figure7-11, 7.3.2 Amano
Rev.1.09 2014/04/15 | Modified Figure7-13, Add EC Declaration of Conformity Amano

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 2




inreviun il

Table of Contents

1. Related DOCUMENLS QNG ACCESSOIIES ....cccoiurieeiiiiiieeiitieteeaiteeeeaaibee e e s abre e e s asbeeeesabreeesanneeeeaans 10
2. OVBIVIBW ...ttt ettt e ettt e e ekttt e e Mk e et e 2o skt e e e e ek b et e e e aabb et e e e R b et e e e nbe e e e e anb e e e e ennreee s 10
e FRAIUIE .. e e ee e e s 11
S = o Tod QI T =T | = o RSO 12
5. External VIEW Of the BOAIU.......ccooiiiiiiiiiiie ettt s 13
T = To = o ST o T=Tod1 {Tor= Vo] o E- RS RR 14
7. Description Of COMPONENTS .....cciiiiiiiii ittt ee et ettt e et e e s sabe e e s e aabe e e e s aabeeeessnbeeeesanneeeans 15
7.1. POWET SUPPIY STTUCTUIE ....eeiiieitieie ettt ettt ettt e s bt e s bbe e e e s s e e e e s annneeas 15
7.1.1. POWET INPUE CONNECIOIS ...oiiiiiiiiriiet et a e e 16
7.1.2. Power SUPPIY CIFCUIL LEDS ........uuiiiiiiiiii ettt 16
7.1.3. FPGA Bank Voltage SeleCtion .........c..eiiiiiiiiiiiiiiiic ettt 17
7.1.4. Power SUPPIY fOr XADC ... 18
7.1.5. PM Bus interface (CNLO) ..o 18

7.2. ClOCK SEIUCTUIE .....eeieieeee ettt e s e s e e e e e e e e e e e nnes 19
7.3. ROCKELIO REFEIrENCE ClOCK ... e 21
7.3.1. FB_CLEANUP_CLP/N SIQNAIS.......uetiiieiiiiiiiiie ittt 21
7.3.2. Clock Generator (ISC810001DK-21LF) ..cccvvviiiiiiiiiieieieieeeeeeeeeeeeee e 22
7.3.3. RocketlO Reference ClOCK SEIECION..........uiiii i 23

7.4. FIMC CONMNECIONS ... 24
7.4.1. FMC HPCL(CNB) ..ottt s s st ne et esenenanas s s s enenenens 25
7.4.2. FMC HPC2(CNA) ...ttt en s en st s s enenenenens 33
7.4.3. Y T =T I (01N 1) IO 40
7.4.4. Y O = T0.1 (01N <) IR 44

7.5, DDR3 SDRAM ...ttt ettt b e bRt s bt Rt e e b et b e b e nnreenans 48
A ST U A T T T PP P TP UPPPOPRN 50

T 7. LED it b b bRt e b et nh bt e e b e e abe e b e e nnn e nane 51
7.8, DIP SW ittt bbbt Rt bR bt e e e e b e e e e nn e nane 52
7.9, PUSN SWV .t b bbbt b et b e b e an e nane 53
7.10. PIN HEAERT ... e 54

T 1. BAIEIY oo 55
7.12. (@11 = Vo IS = I - T o RS 55
7.13. FPGA JTAG IF o 56
8. Creating a Configuration File and OPeration ...........ccoceeeiieeiiiie e 57
8.1. Process properties of generate programing file ... 57
8.2. CONFIGUIALION RALE ... ..eiiiiiiiii ettt e e s et e e s e nbe e e e e nnbee e e e eneee 58
8.3. Setting for UNUSEA TOB PINS.....coi it e e e e e e e e e e s e aeeaaee s 58
8.4. Generate Target PROM FIle(MCF FilE) ....c.uuuiiiiiiiei et 59
8.5. Downloading the configuration file to Flash Memory ... 64
8.6. (D12 = 1U] ST 11 T [ PP R RPN ROPPTPPPTRT 69

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 3




inreviun il

List of Figures

[T T = = [ Tod S 0 =T | = o PRSP 12
Figure 5-1 TOp VIEW Of BOAI........uuiiiiiiiiiiiiiiiice ettt e s e e e e s e e e e e e s st e e e e e e e e e nnnnnenes 13
Figure 5-2 Bottom VIieW Of BOAI .........cooiiiiiiiiiie et e e e e s s tane e e e e e e e 13
Figure 6-1 Board Dimensions (inclusive of wastable substrate) ............ccccvvvveveeiiiciiiieee e, 14
Figure 7-1 Power SUPPIY CirCUIt STIUCTUIE ......cviii e it e s e e e e s e e e e e e s e e 15
Figure 7-2 POWET INPUL CIFCUIL .....eeiieiiiieiiiiee ettt ettt sn et e st e e s e e e s nnnneeas 16
FIQUIE 7-3 POWET LED .......eiiiiiiiiiie ittt ettt ettt e skttt e e s bbb et e s enbn e e e s nnnneeas 16
Figure 7-4 Bank ASSIGN OVEIVIEW ........eiiiiuiiiieiiiite e ittt e sttt e ettt e ettt e e asae e e e s asbe e e e sanbeeeesanbeeeesannneeas 17
Figure 7-5 10 Bank VOItage JUMPETS ......cuuitiiiiiiiie ittt ettt ettt e e e e s sabne e nnnneees 17
Figure 7-6 XADC POWET SEIECT CIICUIL ......vvviiieiiiieitiiie ettt 18
Figure 7-7 XADC JUMPET SEEING «.ooiuveiiiiiiiiie ettt ettt ettt ettt e e st e e bbb e e s bt e e sabre e e s nnnneeas 18
Figure 7-8 CIOCK SEIUCLUIE ..o 19
Figure 7-9 On Board Clock Sources and CONNECIOrS..........cccovvvviiiiiiiieeeeeeeeee e 19
Figure 7-10 RocketlO Reference CIOCK StrUCLUIE..........cceviviiiiie e 21
Figure 7-11 FB_CLEANUP_CLKP/N Circuit Block Diagram...........ccccccceveviviiiiiiiiiiiiieeeeeeeeeeeeeeee 21
Figure 7-12 RocketlO Reference Clock Selector Block Diagram ...........ccccccevvveviiiiiiiiiiiiieceeee 23
Figure 7-13 RocketlO Reference Clock Setting Table ..., 23
Figure 7-14 High Pin COUNT.........iiiiiiiiie ettt ettt e et e e s et e e e s nnnneeas 24
FIGUre 7-15 LOW PiN COUNE ..cooiitiiiieiiiiie ettt ettt e bt e e s bb et e e s et e e e s nnnneeas 24
Figure 7-16 HPC1 SDC/SCL, GA1/0, TDI/TDO CONNECLION ......uvviiiiieeeiiiiiiiiiieee e eeeiiieee e e e 31
Figure 7-17 HPCL1 PG_C2M CONNECTHION .....ceeiiiriiieiiiiieeiiiete ettt ettt e e e e snbne e e nnnneeas 31
Figure 7-18 HPCL VADJ CONNECLION .....citiiiiiiiiiie ettt ettt sttt sttt e s e e nnnnee s 32
Figure 7-19 HPC2 SDC/SCL, GA1/0, TDI/TDO CONNECLION .....cuviiiiiieeeieiiiiiieeee e e 38
Figure 7-20 HPC2 PG_C2M CONNECLION .......ccciiiiiie e 38
Figure 7-21 HPC2 VADJ CONNECHION .....cccoi i 39
Figure 7-22 LPC1 SDC/SCL, GA1/0, TDI/TDO CONNECLION ......ccceveiiiiieiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeee 42
Figure 7-23 LPC1 PG_C2M CONNECLION........ccceiiieieee e 42
Figure 7-24 LPC1 VADJ CONNECLION......ccci i 43
Figure 7-25 LPC2 SDC/SCL, GA1/0, TDI/TDO CONNECLION ......ccceviiiieiiiiieieieieieeeeeeeeeeeeeeeeeeeeeeeeee 46
Figure 7-26 LPC2 PG_C2M CONNECLION. ......ciiitiiiieiiiiie ettt te e sttt sttt sttt e e sibae e e s snbeeeesnneneeas 46
Figure 7-27 LPC2 VADJ CONNECHON ......ciitiitiiitiiet ettt ettt ettt sttt a et e e snbse e e nnnnees a7
Figure 7-28 DDR3 SDRAM CONNECLION. ......cciiiitiiiiiiiiiie ettt e e nnnnee s 48
Figure 7-29 UART BIOC DIGQIaM.......ueiiiiiiiiti ettt ettt ettt e sae e e s st e e s nbeeaesnnneeeas 50
FIGUre 7-30 UART COMNMNECION. .. ..eiiiiitiiieitiite ettt ettt e ettt ettt e e sttt e e s bt e e e s bbb e e e s ntaeeesnbeeeesanneeeas 50
FIGUIE 7-31 LED ClICUIL.....eeeiiiiieiie ettt ettt sttt ettt e e bbb e e s et e e s nnbteeesnnneeeas 51
Figure 7-32 LED ON DOGIT VIEW ......ciiiiiiiiiiiieeii ettt ettt a e e et e e e e e e e e nnneeees 51
FIQUre 7-33 DIP SW CIFCUIL........ueeieiiieieee ittt e e e e e s ettt e e e e e e s e sbnb e e e e e e e e e e annneeees 52
Figure 7-34 DIP SW 0N DOAIT VIEW.......cooiiiiiiiiiiee ettt e e et e e e e e e e e 52
Figure 7-35 PUSN SW CIFCUIL........uieiiiiieie ittt e e e e e s e e e e e e e e e nneeeees 53
Figure 7-36 PUSh SW 0N DOAIT VIBW ........ceiiiiiiieiii ittt e e e 53
Figure 7-37 XADC INterface CilCUIL..........cuueieiiiei ettt e e e e 54
Figure 7-38 XADC Pin header 0N DOArd VIEW ..........cuuiiiiiiiiieiiieiee e 54
Figure 7-39 XADC Pin header Pin ASSIgN TabIe ........uuiiiiiiii e 54
Figure 7-40 Battery circuit and Pad on bottom ..........c..evvviiii i 55
Figure 7-41 QSPI FIash MemMOIY CIFCUIL........uuiiieiiiiiciiiiiie e e e e e e e e s enneeees 55

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 4




inreviun il

Figure 8-1 Open the process PropertiesS WINAOW ...........eeeiiiaiiiiiiiiieiee et e e e e e e 57
Figure 8-2 Process PropertieS WiNAOW ...........coieeiiiiiiiiiiiiee e ieiiiiieesee e e s s siineeeeee e e s s ssnnnsaneeeeeesennnseens 57
Figure 8-3 ConfigUration RAE .........cciiiiiiiiiiiiiiiie e e e s e e e e s s s e e e e e e s s sanberereaeeesennnnreees 58
Figure 8-4 UNUSE OB PINS........uuiiiiieiiis ittt ie e e e e s cstte e e e e e e s s st e e e e e e s s sanbaaeeeaaeesassnteneeeaeeesannnnenns 58
Figure 8-5 Generate Target PROM/ACE File ON ISE ......ccooiiiiiiiiiiieiie e eesnee e 59
Figure 8-6 WarNiNg WINOOW..........uuuiiiieiiiiiiiieeie e e e s s st e e e e e e s s st e e ee e e s s santaaaeeaeeessssntaneeeaeeesansnnnnns 59
Figure 8-7 IMPCAT - WINAOW L - ..ereiiieiiii it ic et e e e e s s st e e e e e s e st e e e e e e e s s snnntaneeeaeeesanrnnenns 60
Figure 8-8 IMPACT - WINAOWS 2 .......eiiiiiiiieie ittt ettt e e bbbt e e s bt e e e e s nbneeesannneeas 60
Figure 8-9 IMPACT - WINAOW 3 - ...ttt ettt e e bbb e e e s bt e e e e s nb e e e s nnnneeas 61
Figure 8-10 IMPACT - WINAOW 4 - .....eeiiiiiiieeie ittt e e bbb e e s b e e e s nbre e e s nnneeas 61
Figure 8-11 iIMPACT - WINAOW 5 -ttt ettt eb e e e s nenees 62
Figure 8-12 IMPACT - WINAOW B - ......eeiiiiiiiiieiiiie ettt sttt e e e s e e e s nbne e e s nnnneeas 62
Figure 8-13 IMPACT - WINAOW 7 = .....eiiiiiiiiieee ittt sttt e bt e e s bt e e sebe e e e s nnneeas 62
Figure 8-14 IMPACT - WINAOW 8 - ..o 62
Figure 8-15 IMPACT - WINAOW 9 - ..o 63
Figure 8-16 IMPACT - WINAOW 10 - ..ooouiiiiiiieiiiie sttt ettt s e e snne e b e e nnn e snneas 63
Figure 8-17 JTAG connector (CNL) ..o 64
Figure 8-18 Download operation L. 64
Figure 8-19 Download Operation 2...........cooo oo 65
Figure 8-20 DOWNIoAd OPETAtiON 3.......ccoiiuiiiieiiiiiie ittt et eb e e e e e s abr e e e s nneneeas 65
Figure 8-21 DOWNIOAd OPEIAtION 4 .......ccoiuiiiieiiiiie ettt ettt e e et e e abe e e e s annneeas 66
Figure 8-22 DowNIload OPEIatiON 5.......ccoiiuiiiiiiiiiiie ittt ettt s e e e nannee s 66
Figure 8-23 DOWNIOAM OPETALION B.......cciiuiiiieiiiiiie it ettt e e e e e s ebre e e nnnneeas 67
Figure 8-24 DOWNIOAM OPEIALION 7 ......ceiiiiiiiieiiiiie ettt ettt ettt e et e e abae e e s annneeas 67
Figure 8-25 DOWNIOAd OPETAtiON 8.......ccciiuiiiiiiiiiiteiiii ittt e et et e e nenneeas 68
Figure 8-26 Reconfiguration SWItCh ... 68
Figure 8-27 Configuration Status LED ... 68
Figure 8-28 Jumper and DIP Switches location..............cccccoeii 69

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 5




inreviun il

List of Tables

TabBIE 7-1 POWET LED .....oiiiiiiiiee ittt ettt e e et e e sttt e e s st e e e e enbe e e e e snbae e e e anteeeeenneee 16
Table 7-2 Bank Voltage SENGS ......cccvviiiiiie e s st e e e e e e e e s e st e e e e e e e s e annrraneeeees 17
Table 7-3 Setting Of XACD POWET ........uuiiiiiie e it e e e e s e ettt e e e e e e s s snaataee e e eeeesasnntaaeeeeeeesaasnrraneeeees 18
Table 7-4 CloCK SOUICE TAbIE .......viiiiiiiiiee e e et e e e eneee 20
Table 7-5 Clock Generator(ISC810001DK-21F) SEiNG.....cc.uuuiriieeeiiiiiiiieeeee e s e siiieeee e e e e e s s senrrnneeeee s 22
Table 7-6 HPCL(CN3) Pin ASSIgN TabIe ........ooiiiiiii e 26
Table 7-7 HPC1 PG_C2M, PG_M2C, PRSNT_M2C_L Level Settings ........ccccevueerieeiniieeiiieenieeen 31
Table 7-8 HPC2(CN4) Pin ASSIgN TabIe ........eiiiiie e 33
Table 7-9 HPC2 PG_C2M, PG_M2C, PRSNT_M2C_L Level Settings ........cccceveuerriieriniieeiiieenieeen 38
Table 7-10 LPCL(CN5) Pin ASSIgN TabIe ........oooiiiiiiiii e 40
Table 7-11 LPC1 PG_C2M, PG_M2C, PRSNT_M2C_L Level SettingsS.......cccccvvvvereiniieeeeniieee e 42
Table 7-12 LPC2(CNGB) Pin ASSIQN TADIE ........uuuuiiieiiiiiiiiieiuieieieieieiaieisiniererersrnrnrnrnren———.. 44
Table 7-13 LPC2 PG_C2M, PG_M2C, PRSNT_M2C _L Level SettingS.......ccccccevcvvveeiriiieesiiieee e 46
Table 7-14 DDR3 SDRAM 0N DOAIT VIBW .....ccooiiiiiiiiiiiee ittt ee s 48
Table 7-15 DDR3 =1 PiN ASSIQN . ..uuuuuuuutututuuuiuueununrnunrnnnrnenrnrnrnrernrnree..—.—.—.—.—.—————.—.—.———————.—.———————————. 49
Table 7-16 UART IF PiN ASSIQN .. .uuuiutiitiuiuieieieinieieietnrnenesrnenrererersrernrereeee—..———————————————.———————. 50
Table 7-17 USEr LED PiN ASSIQN .....uuuuiiiiiiieieieieieieieieinrnentsentsrsrnrnrernrerseere..——.————————————————. 51
Table 7-18 DIP SW PiN ASSIGN ...ttt ettt e et e e st e e et e e e e naeee 52
Table 7-19 PUSH SW PN ASSION .. ..ottt ettt ettt ribee e e e st e e e snbe e e e e enene 53
Table 7-20 QSPI Flash Memory CONNECTION..........uuiiiiiiiiieiiit ettt 55
Table 7-21 FPGA JTAG IF PiN ASSIGN ..ottt ettt ettt et e e 56
Table 8-1 Defallt SEINGS ... ..eeiiiiiiiie ittt e et e e e e e e 69

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 6




inreviun il

Introduction

Thank you for purchasing the TB-7K-325T-IMG board. Before using the product, be sure to carefully
read this user manual and fully understand how to correctly use the product. First read through this
manual, then always keep it handy.

SAFETY PRECAUTIONS Be sure to observe these precautions

Observe the precautions listed below to prevent injuries to you or other personnel or damage to property.

e Before using the product, read these safety precautions carefully to assure correct use.
e These precautions contain serious safety instructions that must be observed.
e After reading through this manual, be sure to always keep it handy.

The following conventions are used to indicate the possibility of injury/damage and classify precautions if
the product is handled incorrectly.

ADanger

Indicates the high possibility of serious injury or death if the product is handled
incorrectly.

&Warning

Indicates the possibility of serious injury or death if the product is handled
incorrectly.

&Caution

Indicates the possibility of injury or physical damage in connection with houses or
household goods if the product is handled incorrectly.

The following graphical symbols are used to indicate and classify precautions in this manual.

(Examples)

A

A
Y

Turn off the power switch.

Do not disassemble the product.

O

Do not attempt this.

Rev.1.09
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A Warning

0 In the event of a failure, disconnect the power supply.

= If the product is used as is, a fire or electric shock may occur. Disconnect the power supply
immediately and contact our sales personnel for repair.

0B If an unpleasant smell or smoking occurs, disconnect the power supply.

|

-w If the product is used as is, a fire or electric shock may occur. Disconnect the power supply
immediately. After verifying that no smoking is observed, contact our sales personnel for
repair.

h, Do not disassemble, repair or modify the product.

Otherwise, a fire or electric shock may occur due to a short circuit or heat generation. For
inspection, modification or repair, contact our sales personnel.

Do not touch a cooling fan.
As a cooling fan rotates in high speed, do not put your hand close to it. Otherwise, it may
cause injury to persons. Never touch a rotating cooling fan.

Do not place the product on unstable locations.
Otherwise, it may drop or fall, resulting in injury to persons or failure.

If the product is dropped or damaged, do not use it as is.
Otherwise, a fire or electric shock may occur.

Do not touch the product with a metallic object.
Otherwise, a fire or electric shock may occur.

Do not place the product in dusty or humid locations or where water may

splash.
Otherwise, a fire or electric shock may occur.

Do not get the product wet or touch it with a wet hand.
Otherwise, the product may break down or it may cause a fire, smoking or electric shock.

VLV VL O

Do not touch a connector on the product (gold-plated portion).

Otherwise, the surface of a connector may be contaminated with sweat or skin oil, resulting
in contact failure of a connector or it may cause a malfunction, fire or electric shock due to
static electricity.

Rev.1.09
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A Caution

Do not use or place the product in the following locations.

e Humid and dusty locations
¢ Airless locations such as closet or bookshelf

e Locations which receive oily smoke or steam

e Locations exposed to direct sunlight

e Locations close to heating equipment

e Closed inside of a car where the temperature becomes high

e Staticky locations

e Locations close to water or chemicals

Otherwise, a fire, electric shock, accident or deformation may occur due to a short circuit or heat
generation.

® Do not place heavy things on the product.
Otherwise, the product may be damaged.

M Disclaimer

This product is an evaluation board for Xilinx Kintex-7 FPGA. Tokyo Electron Device Limited assumes no
responsibility for any damages resulting from the use of this product for purposes other than those
stated.

Even if the product is used properly, Tokyo Electron Device Limited assumes no responsibility for any

damages caused by:

(1) Earthquake, thunder, natural disaster or fire resulting from the use beyond our responsibility, acts by
a third party or other accidents, the customer’s willful or accidental misuse or use under other
abnormal conditions.

(2) Secondary impact arising from use of this product or its unusable state (business interruption or
others)

(3) Use of this product against the instructions given in this manual.

(4) Malfunctions due to connection to other devices.

Tokyo Electron Device Limited assumes no responsibility or liability for:

(1) Erasure or corruption of data arising from use of this product.

(2) Any consequences or other abnormalities arising from use of this product, or

(3) Damage of this product not due to our responsibility or failure due to modification

This product has been developed by assuming its use for research, testing or evaluation. It is not

authorized for use in any system or application that requires high reliability.

Repair of this product is carried out by replacing it on a chargeable basis, not repairing the faulty devices.

However, non-chargeable replacement is offered for initial failure if such notification is received within

two weeks after delivery of the product.

The specification of this product is subject to change without prior notice.

The product is subject to discontinuation without prior notice.

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 9
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1. Related Documents and Accessories

Related documents:
All  documents relating to this board can be downloaded from our website.
( http://ppg.teldevice.co.jp/eng/index.htm)

Xilinx FPGA document: http://www.xilinx.com/support/documentation/index.htm
DS180: 7 Series FPGAs Overview
UG586: 7 Series FPGAs Memory Interface Solutions User Guide
UGA473: 7 Series FPGAs Memory Resources User Guide
UGA470: 7 Series FPGAs Configuration User Guide
UGA475: 7 Series FPGAs Packaging and Pinout User Guide
UGA476: 7 Series FPGAs GTX Transceivers User Guide
UG477: 7 Series FPGAs Integrated Block for PCI Express User Guide
UGA480: 7 Series FPGAs XADC User Guide

On board accessories:
- Board Foot

Rubber foot: 9, Screw M3 x 6: 18, Spacer M3 x 10: 9
- 74.25MHz Oscillator (MXO-50B): Mounted on X2(Socket)

Accessories:
- MMCX Cable Set
e MMCX - SMA Cable(Samtec: RF174-03SP1-01SP1-0400): 2
e MMCX - MMCX Cable(Samtec: RF174-03SP1-03SP1-0400): 2
- FMC Spacer Set
e Spacer M2.6 x 10: 6
e Screw with washer: 12
- Jumper Socket(Samtec: 2SN-BK-G): 14
- FAN/Heat sink(ALPHA: FS40-15M42): 1
- AC adapter(AIKOH ELECTRONICS CORP: TW-1250P or equivalent): 1

2. Overview

TB-7K-325T-IMG is evaluation platform of Xilinx Kintex-7 FPGA. Mainly, it can used for Video Interface
and Video Processing applications. Speed grade -2 FPGA is mounted on this board.

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 10
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3. Feature

- Xilinx Kintex-7 FPGA: XC7K325T-2FFG900CES (General ES Device)
- DDR3 Memory: EDJ2116DEBG-**-* 2Gbit x 4 or equivalent device
- Configuration PROM: Quad SPI Flash 128Mbit x 1
- FMC option connecters x 4 *Please refer detail pin assign

e HPC(High Pin Count) x 2

e LPC(Low Pin Count) x 2
- On Board Clock

e 74.25MHz OSC(Socket)

¢ 135MHz OSC

¢ 200MHz OSC

e PLL
- Interface

e MMCX for external clocks.

¢ UART(RS-232C D-sub 9pin)

o XADC interface to Pin Header

e Push Switches, DIP Switches and LEDs

o JTAG

Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 11
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4. Block Diagram

Following figure shows block diagram of TB-7K-325T-IMG

FMC_LPC1 ADR,CLK,CMD P
(low-pin count) CLK:2 pait/lO:34 pair > DDR3[§E§€’\A/|](ZG'3|U
» .
As[FS’-AlhaﬂtheEog]-m < Data[15:01.0QS DM »| EDJ2116DEBG-xx-X
EMC LPC2 —p| DDR3 SDRAM(2Ghit)
ir CLK:2 pair/lO:34 pair : [ELPIDA]
(I(EgAr?\:]rg;j]m) P P N P Data[15:0],DQS,DM »  EDI2116DEBG-xx-x
ASP-134603-01 b—»| DDR3 SDRAM(2Gbit)
FMC_HPC2 GTX:8 pair/GTX_CLK:2 pair N L Data[15:0],DQS,DM N [ELPIDA]
(high-pin count) P < »| EDJ2116DEBG-xx-x
LA:CLK:2 pair/IO:34 pair
AS[FS’-?.’%AIAESCG]-Ol P P P —p{ DDR3 SDRAM(2Ghit)
. [ELPIDA]
< Data[15:0) DQS,DM | EDJ2116DEBG-xx-X
W GTX:8 pair/GTX_CLK:2 pair N
< » )
air OSC 200MHz
FMC_HPC1 LA:CLK:2 pair/|0:34 pair [TamaDevice] OSC 74.25MHz
(high-pin count) < > < CL20VBC [MITADENPA]
[SAMTEC] HA_HB:CLK:2 pair/HA:12 pair, HB:12 pair MXO-508
ASP-134486-01 < > 74.25MHz
air LVDS BUFFER IC Socket
L < 7] [Omron]
GTX—CLK-\l Par D CDCLVD2102RGT XR2A-0811-N
LVDS 4x4
GTX_CLK:1 pairl CROSSPOINT | 4Pajr
OSC 135MHz X d SWITCH |l Level Shifter QSPI FLASH
[TamaDevice] pair \ [ ! < » [T < » [Micron]
CL20vBC \ "1 SN65LVDS250D TXS0108EPWR N25Q128A13BSF40G
135.000MHz |
JTAG Connector
Y FPGA < » [molex]
. 87832-1420
Dip Switch(8 poles) [XI l ! nx]
[Omron] Kintex-7 Level Shifter RS-232C D-sub Connector
A6H-8101 | [T1] [ Line Driver [TI] [« [Omron]
] TXB0102DC TRS3221ECPWR XM2C-0942-112L
alr
pary XC7K325T
-FFG900 MM[%);ﬁgrérglctor
XTAL 26.973MHz Dip Switch(4 poles i MMCX-J-P-H-ST-TH1
| pair
[TamaDevice] [Omron] <
HC-49/T ABH-4101 MMCX Connector
XTAL 27MHz Dip Switch(8 poles) [SAMTEC]
[TamaDevice] [Omron] MMCX-J-P-H-ST-TH1
HC-49/T A6H-8101
< MMCX Connector
H SAMTEC]
MMCX Connector LVDS Buffer [
(SATE) | L CLEANER i e g el ANOREHSTIL
< 7 "
MMCX-J-P-H-ST-TH1 ICS810001DK-21LF ch%g;\é? REFCLK [« 7 pair ] MMCX Connector
H [SAMTEC]
MMCX-J-P-H-ST-TH1
Push Switch VINTCA-J-F-TT-S T-1TTL T
[Omron]
B3SN-3012 PMBUS PinHeader (10 pin)
< > [SAMTEC]
Clock Buffer TSM-105-01-L-DV
MMCX Connector [T < - -
[SAMTEC] < CDCLVC1102PW P | xapc P[g‘:;?‘éecr](“ pin)
< »
MMCX-J-P-H-ST-TH1 TSM-107-01-L-DV
MMCX Connector P Push Switch x4
[SAMTEC] [Omron]
MMCX-J-P-H-ST-TH1 pair\ B3SN-3012
MMCX Connector \ P Dip Switch(8 poles)
[SAMTEC] [Omron]
MMCX-J-P-H-ST-TH1 A6H-8101
N LED x6
[STANLEY]
AA1111C-TR

Figure 4-1 Block Diagram




inreviunii

5. External View of the Board

FMC Connector MMCX LVDS FMC Connector QSPI Flash
(Low Pin) Output (Low Pin) JTAG  Memory 1
D-sub
Connector
MMCX LVDS
Input
Clock Cleaner
Reset SW
Clock Cleaner
MMCX Single
In/Out
MMCX MGT
Input FPGA
LVDS 4x4 DDR3
CROSSPOINT SDRAM
SWITCH
ReConfig
SwW
FMC Power LED
Connector
(High Pin)
OSC 150M
Option OSC Power SW
(74.25M)
MMCX MGT
Input
FMC Connector XADC LED Dip SW PushSW  PMBUS
(High Pin) PinHeader PinHeader

Figure 5-1 Top View of Board

TOKYO ELECTRON DEVICE LIMITED
http://ppg.teldevice.co.ip

1212028Y

Figure 5-2 Bottom View of Board
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6. Board Specifications

Figure 6-1 shows the board specifications.
External Dimensions: 240.0 mm (W) x 175.0 mm (H)

200

Number of Layers: 12 layers
Board Thickness: 1.6 mm
Material: FR-4 .
Unit: mm
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Figure 6-1 Board Dimensions (inclusive of wastable substrate
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7. Description of Components

This section described detail of each component and function.

7.1. Power Supply structure

Figure 7-1 shows a power supply circuit structure. TB-7K-325T-IMG has two power connecters for input
12V power. One is ATX type connector other one is DC JACK type connector. All of required voltages are
made by on-board power circuit.

ATX Power [T 1.0V FPGA
> > —
Connector _°\/\° TPS56121DQPT 15A (CORE)
Power
Switch
[T1] 1.8V FPGA
» » EE—
DC JACK TPS84620RUQR 6A (VCCAUX)
R [T1] 2.5V FPGA
"1 TPS54325PWP 3A (10)
5 (T1] y 3.3V FPGA
TPS54325PWP ~3A (10)
> 3.3V QSPI Flash
memory
[N 1.8V FPGA
$>| TLV70018DCKT > 200mA (MGTAVCCAUX)
[T FPGA
> REF3012 > 1.25V (VREFP)
[T FPGA
| TLv70218DBV > 18V (VCCADC)
[T 0.75V FPGA
> TPS51200DRCT | > 200mA (VTT)
R [T 1.5V FPGA
"l TPS54527DDAR 5A (DDR3)
- [N 2.0V FPGA
”| TPS54227DDAR > oA (VCCAUXIO)
o [T1] 1.5V [T1] 1.2v FPGA
"l TPS54227DDAR 2A7| TLV74401KTWT 3A (MGTAVTT)
o [T 1.0v FPGA
"] TPS54620RGYR > 6A (MGTAVCC)
R [T1] 2.5V Option Board
”| TPS54527DDAR 5A (FMC)
R [T1] 3.3V Option Board
”| TPS54527DDAR 5A (FMC)
o [T UCD9090
"l TPS73801DCQR 3.3v (Power Supply Sequencer/Monitor)

Figure 7-1 Power Supply Circuit Structure
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7.1.1. Power Input connectors
TB-7K-325T-IMG has two power connectors, DC Jack or ATX power connector.

—————

et <] ittt 1 =t 2V
ATX | ] |AC Adapter H2v $ it

ATX Input
DC 12V IN

FUSE! SBF3ZTOZAS | 7 1
4 CB4 +C5 c1 cz c4 R1 |01
T ASIUFIAON T 15DuFIz 10UF(3216) = 2IUF(2135) - D.1uF <iv= Ol prziam
’ (]7 { {

o

GND

AC Adapter Input :ﬂ—(“—ﬁ
DC 12V IN A_E;A:L{

Figure 7-2 Power Input Circuit

7.1.2. Power supply circuit LEDs
All power circuits have an indicating LEDs. If LED is OFF or flashing, Power circuit has a problem.

Table 7-1 Power LED

Voltage LED # Power Supply for
VCCINT+1.0V LED7 FPGA VCCINT
VCCAUXIO+2.0V LEDS FPGA VCCAUX_IO

MGT_PW+1.5V LED9 MGT AVTT
UCD9090_+3.3V LED10 UCD9090RGZT
VCC+1.5V LED11 FPGA VCCIO
VCC+2.5V LED12 FPGA VCCIO
MGTAVCCAUX+1.8V LED13 MGTAVCCAUX
FMC+2.5V LED14 FMC 2.5V
VCCAUX+1.8V LED15 FPGA VCCAUX
VCC_CF LED16 QSPI Flash Memory
MGTAVTT+1.2V LED17 MGTAVTT
FMC+3.3V LED18 FMC 3.3V
VTT+0.75V LED19 FPGA VREF(DDR3)
VCC+3.3V LED20 FPGA VCCIO
MGTAVCC+1.0V LED21 MGTAVCC
+12V LED22 12V Master Power
VREFP+1.25V LED33 FPGA VREFP
VCCADC+1.8V LED34 FPGA VCCADC

VCCAUX+1.8Y

= g
o 8 o~
:) -
=
= s
| -
= =
g
2 2

Figure 7-3 Power LED
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7.1.3. FPGA Bank Voltage Selection

Various peripheral devices are connected to FPGA as shown in following figure. The FMC connectors
allow the developers to select an appropriate FPGA Bank voltage(VCCIO) by setting the on-board
jumpers(JP24, JP28) to meet the voltage requirements for the connected interfaces.

[HR18] [(HR17]
HPC1 HPC1 [HR16]
HPC1-HPC2
GTXQuad | e ™ l;\f o T 9‘4‘ eTele] T4
4Ch/Bank §@m 118(118] 18\18| 18 18] 18 1616|1518 B
de.lﬁ [118]118| 1818 \ 18 1&(16( 16| 18 16| 18| C
Ihqﬂ 1181 18|18 14|18 16 16|16 [ 16| 16 D
F (17 7| 117|117 RLIREIRE] \ 18 i6( 16| 18| 16 18| F
:—?117\!7“1"711711?1""1 18 :: = : :: — 16 :: = i [HR15]
J "nhk HEGH 48[ 48[ 18] 18 J/ HPC1-HPC2
L H\HS 118|118 RLIREIRE] 18 L
N ||G||§ 116[116| N
P |116{116| }\BHS P
T |115/115| HB!\@ 1414|1414 1414 |14 14T
: 115115 "5"5115115‘15115 :: :: 1 :: = :: :: 14 : = : ﬂ:\ [HR14]
. w | LPC1-QSPI
(HP32] o o
DQ,DQS,DM x2
(HP34)
DQ,DQS,DM x2 [HR13]
[HP33] 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 290 W LPCl. LPC2
ADR CMD X4 ugd475_c3_34 011111
LEDPSWOSW (HR12]
’ ’ LPC1-LPC2
Figure 7-4 Bank Assign Overview
Table 7-2 Bank Voltage Settings
i Setting
Bank # Connected Peripherals Voltage
JP # 2.5V 3.3V
FMC_LPC1(CN5)
Selectable 1-2
HR12/13/14 FMC_LPC2(CN6) JP28 2-3
3.3V, 2.5V (Default)
QSPI
FMC_HPC1(CN3) Selectable 1-2
HR15/16/17/18 JP24 2-3
FMC_HPC2(CN4) 3.3V, 2.5V (Default)
HP32/33/34 DDR3,DSW,LED,PSW,UART 1.5V — — —

FMC_HP_Bank : VBATT ¥
JP24 ] .-
JP2% R [

1-2:42.5V [~ I
2-3:43:3v | O o)l

Figure 7-5 10 Bank Voltage Jumpers
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7.1.4. Power Supply for XADC

TB-7K-325T-IMG has two voltages for XADC. About XADC, please refer to Kintex-7 datasheet.
VCCADC is power supply of XADC Analog circuit.

VREFP is reference voltage for conversion of deferential signal .

Table 7-3 Setting of XACD Power

XADC Power JP # and setting Supplied power
Short 1-2 | VCCAUX+1.8V
Short 2-3 | VCCADC+1.8V
Short 1-2 XADC_AGND

VCCADC JP39

VREFP JP40
Short 2-3 VREFP+1.25V
JP3E
TWMM-103-D5-L-5-5M
vecanc o 213 VCCALKHLEY VCOADGH BV
VREFP_D +
‘i c442 | ca4s
OLiwF T~ OuF
~ e KT_WCCADC
VREFN_D 253 ™
GNDADC_D T
Bank0 XADC_AGNDF XADC AGND 1
XADT_AGND
JPAD
TMM-103-D5-L-5-5M
R18E WREFP+1.25W
01005)
KADC_AGND KT_VREFP

Figure 7-6 XADC Power Select Circuit

Figure 7-7 XADC Jumper setting

7.1.5. PM Bus interface (CN19)

PM bus interface is Tl digital power device control bus interface. This board uses TI UCD9090 for power
supply controller and it is programed all settings before shipping. For more details, please refer to
UCD9090 and FPGA Power sequence.
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7.2. Clock Structure
Figure 7-1 shows clock structure.

IC16
CN3 CTTTTTMGTIIE T N
e =YPS, | iRe/R7
%4 1c29 HPCL » | MGTREFCLKOP/N_115
135MHz | LVDS | LVDS »l 1UBIU7
osc > > \WMGTREFCLKIP/N_115/
CN9 S VT N - S .
CN3 LVDS MGT116 \
VG LVDS MMCX_MGT1_P O———» iLg/L7
HPOL » MMCX_MGT1_N (O—{ | MGTREFCLKOP/N_116
CN10
LVDS »l IN8/IN7
CN4 > \MGTREFCLKIP/N_116.
FMC LVDS
HPC2 > CN4
e =vPS, | iesrc7
» | MGTREFCLKOP/N_117
T~ Ic27 HPC2
FB_CLEANUP_CLKP/N  LVDS LVDS
MMCX_Single_IN (O—»{CLK1 = = p| 198137
CN14 > > \MGTREFCLKIP/N_117.
DIPSW - LVCMOS33
Sw2.3 »(Ctrl »> —»() MMCX_LVDS_OUT_P CN1L \\ps |/ MGT118
—»() MMCX_LVDS_OUT_N MMCX_MGT2_P O———¥ icg/c7
»|CLKO CN15 MMCX_MGT2_N (O)—> | MGTREFCLKOP/N_118
CDCLVD2102RGT DIPSW » SEL CN12 -
CLK Cleaner sw4 LVDS | ‘E8/E7
CS810001-21 > “WMGTREFCLKIP/N_118/
IC26 SN65LVDS250
IC42
CN13 < Level Translator [« U20:HR14
MMCX_Single_OUT @+——— “ SN74LVC1T45DCK
CDCLVC1102PW LVDS P
200MHz N T|AEL0:HP33
0osc » AF10:HP33
X2 IC24 b
74.25MHz | LVCMOS33 VoSN F12:HR18
0osc E13:HR18
oN7 CDCLVD2102 .
MMCX_P O VDS N | M28:HR15
MMCX_N O »| L28:HR15
N
cng N8
P DI12:HR18
» D13:HR18
—» G13:HR18
FMC » F13:HR18
HPC1 Py E19:HR17
» D19:HR17
P » H14:HR18
> G14:HR18
CN4
P D27:HR16
FMC » C27:HR16
HPC2 r—» C25:HR16
» B25:HR16
CN5
Pyl T26:HR14
FMC » T27:HR14
LPC1 *_pl AE23:HR12
» AF23:HR12
CN6
P pl AG29:HR13
FMC » AH29:HR13
LPC2 P AB27:HR13
Y ac2rHR1s  FPGA

Figure 7-8 Clock Structure
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Table 7-4 Clock Source Table

Connection Signal Name I/F FPGA PIN Note
For DDR3
X1(200MHz) CLK200M_P/N LVDS | AE10/AF10 ]
(System, iodelayctrl)
Via Single-end
X2(74.25MHz) 74.25MHz_PIN LVDS F12/E13 . ]
to Differential buffer
CN7/8 MMCX_P/N LVDS M28/L28 External Clock In
IC27
(FB_CLEANUP_CLKP/N),
CN3 HPC_CLK_M115_P/N us/u7
(HPC1_GBTCLK1_M2C_P/N), HPC_CLK_M116_P/N VDS N8/N7
CN4 HPC_CLK_M117_P/N J8/J7
(HPC2_GBTCLK1_M2C_P/N) HPC_CLK_M118 P/N E8/E7
or Reference clock
X4(135MHz_P/N) of RocketlO
CN3(FMC_HPC1) HPC1_GBTCLKO_M2C_P/N | LVDS R8/R7
CN4(FMC_HPC?2) HPC2_GBTCLKO_M2C_P/N | LVDS G8/G7
CN9/10
) MMCX_MGT1_P/N LVDS L8/L7
(MMCX, LVDS input)
CN11/12
) MMCX_MGT2_P/N LVDS C8/C7
(MMCX, LVDS input)
LVDS
CN3(FMC_HPC1) HPC1_CLKO_M2C_P/N D12/D13 HPC_LAI/IF
CMOSs
LVDS
CN3(FMC_HPC1) HPC1_CLK1_M2C_P/N G13/F13 HPC_LAI/IF
CMOSs
LVDS
CN3(FMC_HPC1) HPC1_CLK2_M2C_P/N E19/D19 HPC_HA HB I/F
CMOS
LVDS
CN3(FMC_HPC1) HPC1_CLK3_M2C_P/N H14/G14 HPC_HA HB I/F
CMOS
LVDS
CN4(FMC_HPC?2) HPC2_CLKO_M2C_P/N D27/C27 HPC_LAI/F
CMOS
LVDS
CN4(FMC_HPC?2) HPC2_CLK1_M2C_P/N C25/B25 HPC_LAI/F
CMOS
LVDS
CN5(FMC_LPC1) LPC1_CLKO_M2C_P/N T26/T27 LPC1 I/F
CMOS
LVDS
CN5(FMC_LPC1) LPC1_CLK1_M2C_P/N AE23/AF23 LPC1 I/F
CMOS
LVDS
CNB(FMC_LPC2) LPC2_CLKO_M2C_P/N AG29/AH29 LPC2 I/F
CMOS
LVDS
CNB(FMC_LPC2) LPC2_CLK1_M2C_P/N AB27/AC27 LPC2 I/F
CMOS
Rev.1.09 TOKYO ELECTRON DEVICE LIMITED 20
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7.3. RocketlO Reference Clock
Following figure shows RocketlO Reference clock structure.

IC16 FPGA
CN3 STTTTTTTMGTILE T
MG LVDS | \R8/R7
a 129 HPCL > | MGTREFCLKOP/N_115
135MHz LVDS | LVDS o] iusiu7
0S¢ > » \MGTREFCLKIP/N_115,
CN9 RV Tet -
CN3 LVDS MGT116
VG LVDS MMCX_MGT1_ P O———»{ i g7
frmm »> MMCX_MGT1_N (O——» | MGTREFCLKOP/N_116
: HPC1 >
MMCX_Single_IN | CN10
I MMCX_Single_OUT ; LVDS »| IN8/N7
! i CN4 » \MGTREFCLKI1P/N_116,
L 3svivemos FMc | wos J ||
HPC2 4 CN4 - MGTI17
(o8 VG LVDS | ic8/G7
> | MGTREFCLKOP/N_117
e CLK Cleaner Ic27 HPC2
) FB_CLEANUP_CLKP/N  LVDS LVDS
MMCX_Single_IN (O)—#{CLK1 = = > p 18137
CN1d “MGTREFCLKI1P/N_117-
LVCMOS33
DIPSW »(Ctrl > —»() MMCX_LVDS_OUT_P CN11 R Ve S E T B .
SW2,3 LVDS |/ MGT118 \
—»() MMCX_LVDS_OUT_N MMCX_MGT2_P O———¥ icg/c7
»CLKO CN15 MMCX_MGT2_N (O——>»{ | MGTREFCLKOP/N_118
CDCLVD2102RGT DIPSW » SEL CN12 -
ICS810001-21 sw4 LVDS »| [ESIE7
> \MGTREFCLK1P/N_118
1C26 SN65LVDS250
IC42
CN13 < Level Translator |« U20:HR14
MMCX_single_OUT O¢——— SN74LVCL1T45DCK
CDCLVC1102PW

Figure 7-10 RocketlO Reference Clock Structure

7.3.1. FB_CLEANUP_CLP/N Signals

“FB_CLEANUP_CLKP/N” is differential input clock signal for the “SN65LVDS250DBT”. This differential
signal is converted from single-ended to differential by IC27. The single-ended clock is generated by the
IDT video clock generator (ICS810001DK-21LF).

IC42 IC26 CN13 pmcx Single IC27 to SN65LVDS250DBT
. Level . Output IC28
o Siator . FB_CLEANUP_CLKP=
FB_CLEANUP_CLKN
SN74LVC1T45DCK | CLKO Q = = >
CDCLVC1102PW CN16 sufer
MMCX Single Input (O—— CLK1 ﬂ&ﬁ‘ MMCX LVDS
U20(Bank14: 2.5V/3.3V) gle Inp Output
CN15
DIPSW o MMCX LVDS
IC16 FPGA SW2 | V[3:0] Output
AK3 (Bank34: 1.5V) CDCLVD2102RGT
»|CLK_SEL
» MF X3
p N[1:0 XTAL_INO
DIPSW 0] - 27MHz
SW3 | nBP[1:0] XTAL_OUTO
»| OE
X5
| XTAL_SEL
IC43 XTAL_IN1 26.973
CLK_RST | Level _ XTAL_OUT1 MHz
"1 Translator > MR
SN74AVC1T45DCK ICS810001DK-21LF

Figure 7-11 FB_CLEANUP_CLKP/N Circuit Block Diagram
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7.3.2. Clock Generator (ISC810001DK-21LF)

TB-7K-325T-IMG provides an onboard video clock generation circuit using the IDT ICS810001DK-21LF.
For details about setting clock frequencies, refer to the corresponding IDT data sheet.

This device accepts a clock sourced from the FPGA (U20 pin) or from an external MMCX connector
(CN16). The clock source selection is made via DIP switch SW2. The user selects the output clock
frequency generated by this IDT video clock generator PLL via DIP switch SW3. The XTAL_IN is
connected a 27MHz and 26.973MHz oscillator. A reset to this device form FPGA (AK3 pin).

Table 7-5 Clock Generator(ISC810001DK-21F) setting

Signal SW No. | SW bit Functions
V[3:0] SW2 bit[4:1] | Input Clock Settings
Ex) bit[4:1] = All Off : V[3:0] = “1001”
CLK_SEL bit[1] Clock Select
ON = MMCX
OFF = FPGA
MF bit[2] PLL coefficient

bit[2] = Off > MF = “0”
bit[2] = On > MF = “1”
N[1:0] bit[4:3] | Divide setting
“‘00"=4
“‘01"=8
SW3 “10" =12
“11"=18
nBP[1:0] bit[6:5] | Output clock settings
Ex) Bit[6:5] = All Off > nBP[1:0] = “11”
OE bit[7] Output Clock Enable
ON = Enable
OFF = Disable
Select X3(27MHz) or X5(26.973MHz)
XTAL_SEL bit[8] ON = 26.973MHz
OFF = 27MHz
nBP[1:0] and OE have reversed ON/OFF setting in comparison with other bits.
It is recommended to set the bit to OFF when using this clock generator.

Output clock formula in nBP[1:0]=11(ON,ON): Fout = (in_CLK /P) x M x MF / N
Example: 148.5MHz output

Condition: Input clock: 27MHz (V[3:0]=ALL OFF=(P=1000)=(M=1000))
Setting: MF=OFF (x22), N[1:0]=OFF,OFF (divide-by-4 frequency)
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7.3.3. RocketlO Reference Clock Selector
RocketlO reference clocks are selected by LVDS 4x4 cross-point switch 1C29 (TI: SN65LVDS250DBT).
4 clock sources are selected by SW4.

IC29
tom 1CS8100010K.p1Lr  FB-CLEANUP_CLKP ————— 1A 1Y ——— HPC_CLK_M115_P
FB_CLEANUP_CLKN —— {18 1Z ——— HPC_CLK_M115_N
om Eme ey ey | HPCLGBTCLKL M2C P ————— 24 Y b—— HPC_CLK_M116_P
rom — HPC1_GBTCLK1 M2C N — {28 27z b HPC_CLK_M116_N
to FPGA
om EMC Hpcaoy | HPC2_GBTCLKL M2C P ————— 3A 3y —— HPC_CLK_M117 P
- HPC2_GBTCLK1 M2C N —{ 38 32— HPC_CLK_M117 N
Com CLROVEC 135.000Mp,  L3SMHZP —————4A 4Y | —— HPC_CLK_M118 P
' 135MHz N ——{ 48 4Z —— HPC_CLK_M118 N
1 S10
2 si1
3 S20
DIP SW 4 S21
sw4 5 S30
6 s31
7 S40
8 s41
SN65LVDS250DBT

Figure 7-12 RocketlO Reference Clock Selector Block Diagram

Figure 7-13 RocketlO Reference Clock Setting Table

OUTPUT CHANNEL 1 | OUTPUT CHANNEL 2 | OUTPUT CHANNEL 3 | OUTPUT CHANNEL 4
S10 | S11 1Y/1z S20 | S21 2Y/[2Z S30 | S31 | 3Y/3Z | S40 | S41 4Y/4Z
OFF | OFF | 1A/AB | OFF | OFF | 1A/1B | OFF | OFF | 1A/AB | OFF | OFF | 1A/1B
OFF | ON 2A/2B | OFF | ON 2A/2B | OFF | ON | 2A/2B | OFF | ON 2A/2B
ON | OFF | 3A/3B ON | OFF | 3A/3B ON OFF | 3A/3B | ON | OFF | 3A/3B
ON ON 4A/4B ON ON 4A/4B ON ON | 4A/4B | ON ON 4A/4B

For example: Selecting FB_ CLEANUP_CLKP/N to HPC_CLK_M115/117_P/N and
HPC1 GBTCLK1 M2C_P/Nto HPC_CLK M1116/118 P/N.

Sw4
1: OFF 2 : OFF
3: OFF 4 : ON
5: OFF 6 : OFF
7 : OFF 8 : ON
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7.4.

FMC connectors

TB-7K-325T-IMG has two HPC(CN3 and CN4) and two LPC(CN5, CN6).

Following figure is FMC standard pin assign.

All pin of each FMC connectors are not connected to FPGA. Please see related documentations and
confirm that signals connections before using.

K G F E C B A
1| VREF B M2C GND 5 GND GND RES1 GND
2 GND M2C P GND HA01 P _CC DPD_C2M P GND DP1_M2C P
3 GND M2C N GND HA01 N CC GND DP0_C2M N GND DP1_M2C N
4] CLK2 M2C P GND CLKO M2C P GND HA0D P _CC GND = 0! GND DP9 M2C P GND
5| CLK2_M2C N GND CLKO_M2C N GND HADD N _CC GND B i GND DP9_M2C N GND
6| GND HAD3 P GND LAOQO P_CC GND HAOS P GND DPO_M2C P GND DP2 M2C P
7l HAQ2 P HA03 N LAO2 P LAOO_N_CC HAQ4_P HAO5_N GND DPO_M2C_N GND DP2_M2C_N
8 HA02_N GND LAO2_N GND HAQ4_N GND LAO1_P_CC GND DP8_M2C P GND
9 GND HAD7 P GND LAO3 P GND HAQS P LAOT N _CC GND DP8_M2C N GND
10 HAQ6 P HAO7_N LAD4 P LAD3 N HAQ8 P HAO09 N GND LAOB_P GND DP3_M2C P
1 HAO8_N GND LAO4 N GND HA08 N GND LADS P LAOS_N GND DP3_M2C_N
12 GND HA11 P GND LAOS P GND HA13 P LAOS_N GND DP7 M2C_P GND
13[ HA1Q P HA11 N LAD7 P LAD8 N HA12 P HA13 N GND GND DP7_M2C N GND
14] HA10 N GND LAO7 N GND HA12 N GND LAOS P LA10 P GND DP4_M2C_P
15 GND HA14 P GND LA12 P GND HA16 P LAOS N LA10 N GND DP4 M2C N
16[ HA17 P CC HA14 N LAl P LA12 N HA15 P HA16 N GND GND DP6 M2C P GND
17[_HA17 N CC GND LA1T N GND HA15 N GND LA13 P GND DP6_M2C N GND
18 GND HA18 P GND LA P GND HA20 P LA13 N LA14 P GND DP5_M2C P
19] HA21 P HA18 N LA15 P LA16 N HA19 P HA20 N GND LA14 N GND DP5_M2C N
20| HA21 N GND LA15 N GND HA19 N GND LA17 P CC GND CLK1 GND
21 GND HA22 P GND LA20 P GND HBO3 P LA17 N CC GND 2 GND
22| HA23 P HA22 N LA19 P LA20 N HB02 P HBO3 N GND LA18 P CC GND DP1_C2M P
23] HA23 N GND LA19 N GND HB02 N GND LA23 P LA18 N CC GND DP1_C2M N
HBO1 P GND LA22 P GND HBOS P LA23 N GND DP9 _C2M P GND
C HBO1_N LA21 P LA22 N HB04 P HBOS N GND GND DP9 _C2M N GND
C GND LA21 N GND HBO4 N GND LA26 P LA27 P GND DP2_C2M P
HBO7 P GND LA25 P GND HBO9 P LA26 N LA27 N GND DP2 C2M N
C HBO7 N LA24 P LA25 N HBO8 P HB09 N GND GND DP8_C2M P GND
Ci GND LA24 N GND HBO8 N GND Qe GND DP8_C2M N GND
HB11 P GND LA29 P GND HB13 P TDI i GND DP3_C2M_P
31 HB10 P HB11 N LA28 P LA29 N HB12 P HB13 N DA GND DP3_C2M N
32 HB10_N GND LAZ8 N GND HB12 N GND GND DP7 _C2M P GND
33 GND HB15 P GND LA31_P GND HB19 P GND DP7_C2M_N GND
34 HB14 P HB15 N LA30_P LA31 N HB16 P HB19 N : GND DP4_C2M P
35 HB14 N GND LA30 N GND HB16 N GND GND DP4_C2M N
36 GND HE18 P GND LA33 P GND HB21 P GND DP6_C2M P GND
37|_HB17 P_CC HB18 N LA32 P LA33 N HB20 P HB21 N GND DPs_C2M N GND
38| HB17 N CC __GND LA32 N GND HB20 N GND GND GND DP5 C2M P
39 GND E GND GND GND GND DP5_C2M N
40| _VIO_B M2C GND GND GND GND RESO GND
LPC Connector ~ LPC Connector LPC Connector  LPC Connector
Figure 7-14 High Pin Count
K J F E D C B A
1 NC NC NC NC GND C NC
2| NC NC NC NC GND DPO_C2M P C NC
3 NC NC GND CLK1_M2C N NC NC GND | DPO_C2M N C NC
4 NG NC CLKO M2C_P GND NC NC i GND C NC
5 C NC CLKO_M2C N GND C NC K & GND NC NC
6] C NC GND LAQO P_CC C IC GND DPO_M2C P C NC
7 C IC LAD2 P LAOO N CC C IC GND DPO M2C N c iC
8| IC IC LAO2 N GND C C LAO1 P CC GND C IC
9 C IC GND LAO3 P C IC LAO1 N CC GND c NC
10 C NC LAD4 P LAO3 N C NC GND LAOB P C NC
1 C NC LAG4 N GND C NC LAOS P LAOS N C IC
12 C NC GND LAO8 P C NC LAO5 N GND C C
13] C NC LAO7 P LAD8 N IC NC GND GND C c
14] NC NC LAO7 N GND NC NC LAOS_P LA10 P C iC
15 NC NC GND LA12 P NC NC LAO9 N LA10 N C NC
16] NC NC LA11 P LA12 N NC NC. GND GND NC NC
170 NC NC_ LA11 N GND NC NC LA13 P GND NC NC
18 NC NC GND LAiE P NC_ NC LA13 N LA14 P NC NC
19| NC NC LA15_P LA16_N NC NC GND LA14 N NC NC
20| C NC LA15 N GND NC NC LA17 P CC GND NC iC
21 IC NC GND LA20 P NC C LA17 N CC GND NC NC
22| C NC LA19 P LA20 N NC C GND LA18 P CC C iC
23] IC NC LA19 N GND NC ic LA23 P LAi8 N CC iC C
24 C NC GND LA22 P NC IC LA23 N GND C iC
25 IC NC LA21 P LA22 N C IC GND GND C iC
26 IC NC LA21 N GND C IC LA26 P LA27 P C NC
27 IC NC GND LA25 P C IC LA26 N LA27 N C IC
28 C NC LA24 P LA25 N C IC GND GND c NC
29 C NC LA24 N GND C NC _TCK GND c NC
30 C NC GND LA29 P C NC E SCL. C IC
31| NC NC LA28 P LA29 N NC NC SDA C NC
32| C NC LA28 N GND IC NC GND C c
33 NC NC GND LA31 P NC NC GND C NC
34] C NC LA30 P LA31 N NC NC _TF GAQ C NC
35 C NC LA30 N GND NC NC. { C NC
36 C NC. GND LA33 P NC NC GND C NC
37 NC NC LA32 P LA NC NC GND i NC
38 NC NC LA32 N GND NC NC GND NC NC
39 NC NC GND NC NC GND NC NC
40 NC NC GND NC NC GND NC NC
LPC Connector LPC Connector LPC Connector  LPC Connector

TOKYO ELECTR

Figure 7-15 Low Pin Count
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7.4.1. FMC HPC1(CN3)
HPC1 connects a following number of signals to FPGA.

High Speed: 8 ch(TX), 8 ch(TX) and 2 pair clocks

Low Speed: LA 68(signal-end) and 2 pair clocks.
HA 24(single-end) and 2 pair clocks(common of HA/HB)
HB 24(single-end)

Notice: HAO5_P/N, HA13 P/N, HB04_P/N and HBO5 P/N cannot be differential interface.(only
single-end). This limitation is related FPGA 10 specification.
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Table 7-6 HPC1(CN3) Pin Assign Table

Bank# Pin# A B Pin# Bank#
GND 1 RES1
MGTXRXP1 115 Y6 DP1 M2C P | 2 GND
MGTXRXN1_115 Y5 DP1_M2C N 3 GND
GND 4 DP9 _M2C_P
GND 5 DP9_M2C_N
MGTXRXP2_115 W4 DP2_M2C_P 6 GND
MGTXRXN2_115 W3 DP2_M2C_N 7 GND
GND 8 DP8 _M2C_P
GND 9 DP8 _M2C N
MGTXRXP3 115 V6 DP3 M2C P | 10 GND
MGTXRXN3_115 V5 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P M6 MGTXRXP3_116
GND 13 DP7_M2C_N M5 MGTXRXN3_116
MGTXRXPO_116 T6 DP4_M2C P 14 GND
MGTXRXNO_116 T5 DP4 _M2C N 15 GND
GND 16 DP6_M2C_P P6 MGTXRXP2_ 116
GND 17 DP6_M2C_N P5 MGTXRXN2_116
MGTXRXP1_116 R4 DP5_M2C P 18 GND
MGTXRXN1_116 R3 DP5_M2C N 19 GND
GND 20 | *1 GBTCLK1_M2C P *1 *1
GND 21 | *1 GBTCLK1_M2C_N *1 *1
MGTXTXP1_115 V2 DP1 C2M P 22 GND
MGTXTXN1_115 V1 DP1_C2M_N 23 GND
GND 24 DP9 _C2M P
GND 25 DP9_C2M N
MGTXTXP2_115 U4 DP2_C2M P 26 GND
MGTXTXN2_115 U3 DP2_C2M_N 27 GND
GND 28 DP8 C2M_P
GND 29 DP8_C2M N
MGTXTXP3_115 T2 DP3_C2M_P 30 GND
MGTXTXN3_115 T1 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P L4 MGTXTXP3_116
GND 33 DP7_C2M_N L3 MGTXTXN3_116
MGTXTXPO 116 P2 DP4_C2M_P 34 GND
MGTXTXNO_116 P1 DP4 C2M_N | 35 GND
GND 36 DP6_C2M_P M2 MGTXTXP2_116
GND 37 DP6_C2M_N M1 MGTXTXN2_116
MGTXTXP1_ 116 N4 DP5_C2M_P 38 GND
MGTXTXN1 116 N3 DP5_C2M_N 39 GND
GND 40 RESO
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Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M
MGTXTXP0O_115 Y2 DPO C2M_ P | 2 GND
MGTXTXNO_115 Y1 DPO C2M_ N | 3 GND
GND 4 GBTCLKO_M2C_P R8 MGTREFCLKOP_115
GND 5 GBTCLKO_M2C_N R7 MGTREFCLKON_115
MGTXRXPO_115 AA4 DPO_M2C_P 6 GND
MGTXRXNO_115 AA3 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC H15 18
GND 9 LAO1_N_CC G15 18
18 F15 LAO6_P 10 GND
18 E16 LAO6_N 11 LAO5_P D11 18
GND 12 LAO5_N Cl1 18
GND 13 GND
17 B18 LA10 P 14 LAO9 P E14 18
17 Al18 LA10_N 15 LAO9 N E15 18
GND 16 GND
GND 17 LA13_P Al6 17
17 C17 LA14 P 18 LA13_N Al7 17
17 B17 LA14 N 19 GND
GND 20 LA17 P_CC D17 17
GND 21 LA17 N_CC D18 17
17 D16 | LA18 P CC | 22 GND
17 C16 LA18 N_CC 23 LA23_P G18 17
GND 24 LA23_N F18 17
GND 25 GND
17 G17 LA27 P 26 LA26 P J16 18
17 F17 LA27 N 27 LA26_N H16 18
GND 28 GND
GND 29 TCK
*2 SCL 30 *4 TDI
*2 SDA 31 *4 TDO
GND 32 *6 3P3VAUX
GND 33 TMS
*3 GAO 34 TRST_L
*3 GA1
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Bank# Pin# E F Pin# Bank#
GND 1 *5 PG M2C
18 L16 HAO1 P_CC 2 GND
18 K16 HAO1_N_CC 3 GND
GND 4 HA00 P_CC F21 17
GND 5 HAOO_N_CC E21 17
18 G12 HAO05_P 6 GND
18 F16 HAO5_N 7 HA04_P H11l 18
GND 8 HAO04_N H12 18
18 K14 HAQ9 P 9 GND
18 J14 HAO09_N 10 HAO08_P K13 18
GND 11 HAO08_N J13 18
17 G19 HA13_P 12 GND
17 E18 HA13 N 13 HA12_P L15 18
GND 14 HA12 N K15 18
- HA16_P 15 GND
- HA16 N 16 HA15 P -
GND 17 HA15 N -
- HA20 P 18 GND
- HA20_N 19 HA19 P -
GND 20 HA19 N -
16 F25 HBO3_P 21 GND
16 E25 HBO3_N 22 HB02_P F26 16
GND 23 HBO02_N E26 16
16 F23 HBO5_P 24 GND
16 G25 HBO5_N 25 HB04_P M19 15
GND 26 HBO4 N P19 15
16 H24 HBO9 P 27 GND
16 H25 HBO09 N 28 HBO8 P E24 16
GND 29 HBO8_N D24 16
15 M22 HB13_P 30 GND
15 M23 HB13 N 31 HB12_P E23 16
GND 32 HB12 N D23 16
- HB19 P 33 GND
- HB19 N 34 HB16 P -
GND 35 HB16_N -
- HB21 P 36 GND
- HB21 N 37 HB20_P -
GND 38 HB20_ N -
39 GND
GND 40
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Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A _M2C

18 G13 CLK1_M2C_P 2 *5 PRSNT_M2C_L

18 F13 CLK1_M2C_ N 3 GND
GND 4 CLKO_M2C_P D12 18
GND 5 CLKO_M2C_N D13 18

18 F11 LAOO_P_CC 6 GND

18 E11 LAOO_N_CC 7 LAO2_P B14 18
GND 8 LAO2_N Al5 18

17 D22 LAO3_P 9 GND

17 Cc22 LAO3_N 10 LAO4_P All 18
GND 11 LAO4_N Al12 18

17 B22 LAO8_P 12 GND

17 A22 LAO8_N 13 LAO7_P C15 18
GND 14 LAO7_N B15 18

17 D21 LA12 P 15 GND

17 c21 LA12 N 16 LA11 P D14 18
GND 17 LA11_N Ci14 18

17 A20 LA16_P 18 GND

17 A21 LA16_N 19 LA15 P B13 18
GND 20 LA15 N Al3 18

17 Cc20 LA20 P 21 GND

17 B20 LA20_N 22 LA19 P J1i7 17
GND 23 LA19 N H17 17

17 C19 LA22_P 24 GND

17 B19 LA22_N 25 LA21_P K18 17
GND 26 LA21 N J18 17

17 G22 LA25 P 27 GND

17 F22 LA25 N 28 LA24 P J19 17
GND 29 LA24 N H19 17

17 H21 LA29 P 30 GND

17 H22 LA29 N 31 LA28 P F20 17
GND 32 LA28 N E20 17

18 C12 LA31 P 33 GND

18 B12 LA31 N 34 LA30_P L17 17
GND 35 LA30_N L18 17

17 K19 LA33_P 36 GND

17 K20 LA33_N 37 LA32_P H20 17
GND 38 LA32 N G20 17

39 GND

GND 40
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Bank# Pin# J K Pin# Bank#
GND 1 *7 VREF_B_M2C
18 H14 CLK3_M2C_P 2 GND
18 Gl4 CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P E19 17
GND 5 CLK2_M2C_N D19 17
- HAO03_P 6 GND
- HAO3_N 7 HAO02_P J11 18
GND 8 HAO02_N J12 18
- HAO07_P 9 GND
- HAO07_N 10 HA06_P L12 18
GND 11 HAO6_N L13 18
- HA1l P 12 GND
- HA11l N 13 HA10_P L11 18
GND 14 HA10_N K11 18
- HA14 P 15 GND
- HA14 N 16 HA17 P_CC B23 16
GND 17 HA17_N_CC A23 16
- HA18 P 18 GND
. HA18 N 19 HA21 P -
GND 20 HA21 N -
- HA22 P 21 GND
- HA22 N 22 HA23 P -
GND 23 HA23 N -
- HBO1_P 24 GND
- HBO1_N 25 HBOO_P_CC G23 16
GND 26 HBOO_N_CC G24 16
- HBO7_P 27 GND
- HBO7_N 28 HBO6_P_CC B27 16
GND 29 HBO6_N_CC A27 16
- HB11_P 30 GND
- HB11 N 31 HB10_P A25 16
GND 32 HB10_ N A26 16
- HB15 P 33 GND
- HB15 N 34 HB14 P C24 16
GND 35 HB14 N B24 16
- HB18 P 36 GND
- HB18_N 37 HB17_P_CC -
GND 38 HB17 N_CC -
*8 VIO_B_M2C 39 GND
GND 40 *8 VIO_B_M2C
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*1: GBTCLK1_M2C_P/N can be assigned to reference clock of 4 MGT tiles by IC29.
For more details, please refer to 7.3. RocketlO Reference Clock.

*2 SCL, SDA
The board provides test points (with pull-up resistors pad) to enable 12C communications with the FPGA

mezzanine card.

| D2a .,
030
n31
o
=i D35
. (D35
qu:. :17
o k]
v | D80

| HEC1_SCL | o1 o
| A | TPAD31 1 ™10

T
| EEC1_SDA | TRADS2 o - -

Ri132 R133
FMC+3.3W <2 2k
o

<2.2k=
FMC+3.3V

R131 ¢

1k

FMC23.3V

FMC23 3V

-
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g DATuF = 0ATUF
R134 R135 9
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e 3

[y o4

ASP-134486-01

2 111
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)
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=1
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1]

i
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%]

R13&
=10k=

R13T
=10k=

:

GND

Figure 7-16 HPC1 SDC/SCL, GA1/0, TDI/TDO connection

* 3 GA[1:0]
The board has the above circuit design for notification of an ID to the FPGA mezzanine card. By default,
it is set to opne.

*4 TDI, TDO
The board provides a loopback structure for JTAG communication from the FPGA mezzanine card. By
default, this loopback function is not provided because the R131 resistor is not installed.

*5 PG_C2M, PG_M2C, PRSNT_M2C_L

The board provides a structure to output to the FPGA mezzanine card. It also provides a similar

structure for the column of F and H pins of the FMC connector. By default, it is set to open. The
PG_M2C, PRSNT_M2C _L also has a similar structure.
FMCT£3.3V
Bi25 1 apa 2 -:1ﬂh|
RI2E 4 mﬁ‘ o5 k= GLD
czm [l
P EaD -2
GHDy = | '
oS N o 2
Figure 7-17 HPC1 PG_C2M connection
Table 7-7 HPC1 PG_C2M, PG_M2C, PRSNT_M2C_L Level settings
. . Setting
Pin# Signal
H (Pull-up) L (Pull-down)
D1 PG_C2M R125 R126
F1 PG_M2C R138 R139
H2 PRSNT_M2C_L R146 R144
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* 6 Power Supply

The board provides a 12V output to the 12P0V pin and a 3.3V output to the 3P3V and 3P3VAUX pins.
3.3V and 2.5V output are also selectable for VADJ pins as shown in the following circuit diagram. The
HPC_VADJ voltage supply is set by jumping across the identical pins on jumpers JP31 and JP32. The
power status can be monitored by the adjacent LED. By default, JP31 and JP32 are shorted 5-6.

Caution:
Do not jumper more than two portions of JP31 and JP32.
Always jumper the same pins of both JP31 and JP32.

ML LASE_MN

=33 - H3z .
VAD. GHD z
G4l gD vAD, [Hi
ASP-134486-01
GHD GHD
i c282
0.4TUF
HPC1_VADY
T GHD
LED2S R150

HEMY-C191 100

i I
DD 132K : Select | JP31 | JP32 :
el 1| z.5v 1-2 |
| 2.5V LED | |
—————— . (| a3.av 3-4 |
- 5-6 :
<R_nane{ 1608} GND | _ ________ 1
LED2E R153
HSMG-C191 20 HPC1_VADJ FMC+2.5V FMC+3.3V
T JP3 JE32
1o of & lilo o
ilo ofd ilo ofd
o otk o o
TMM-103-D6-L0-5M TRRFTIGHIGL-0-5M

<R_nane{ 1608} GHD

Figure 7-18 HPC1 VADJ Connection

*7 VREF_A_M2C,VREF_B_M2C
The VREF_A_M2C terminal of the H1 pin can be monitored by TPAD35 and the VREF_B_M2C terminal
of the K1 pin by TPAD33.

*8 VIO_B_M2C
The VIO_B_M2C terminal of each J39 and K40 pin can be monitored by TP34.
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7.4.2.

FMC HPC2(CN4)

HPC2 connects a following number of signals to FPGA.

High Speed: 8 ch(TX), 8 ch(TX) and 2 pair clocks

Low Speed: LA 68(signal-end) and 2 pair clocks.

Table 7-8 HPC2(CN4) Pin Assign Table

Bank# Pin# A B Pin# Bank#
GND 1 RES1
MGTXRXP1_117 H6 DP1_M2C P 2 GND
MGTXRXN1_117 H5 DP1_M2C_N 3 GND
GND 4 DP9 _M2C P
GND 5 DP9 _M2C_N
MGTXRXP2_117 G4 DP2_M2C_P 6 GND
MGTXRXN2_117 G3 DP2_M2C_N 7 GND
GND 8 DP8 M2C P
GND 9 DP8 M2C N
MGTXRXP3_117 F6 DP3_M2C P 10 GND
MGTXRXN3_117 F5 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P A8 MGTXRXP3_118
GND 13 DP7_M2C_N A7 MGTXRXN3_118
MGTXRXP0O_118 E4 DP4_M2C P 14 GND
MGTXRXNO_118 E3 DP4_M2C_N 15 GND
GND 16 DP6_M2C P B6 MGTXRXP2_118
GND 17 DP6_M2C_N B5 MGTXRXN2_118
MGTXRXP1_118 D6 DP5_M2C P 18 GND
MGTXRXN1_ 118 D5 DP5_M2C N 19 GND
GND 20 *1 GBTCLK1_M2C_P *1 *1
GND 21 *1 GBTCLK1_M2C_N *1 *1
MGTXTXP1_117 J4 DP1_C2M_P 22 GND
MGTXTXN1_117 J3 DP1_C2M_N 23 GND
GND 24 DP9 _C2M_P
GND 25 DP9 C2M_N
MGTXTXP2_117 H2 DP2_C2M_P 26 GND
MGTXTXN2_117 H1 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P
GND 29 DP8 _C2M_N
MGTXTXP3_117 F2 DP3_C2M P | 30 GND
MGTXTXN3_117 F1 DP3_C2M_N | 31 GND
GND 32 DP7_C2M_P A4 MGTXTXP3_118
GND 33 DP7_C2M_N A3 MGTXTXN3_118
MGTXTXP0O_118 D2 DP4_C2M_P | 34 GND
MGTXTXNO_118 D1 DP4 C2M_N | 35 GND
GND 36 DP6_C2M_P B2 MGTXTXP2_118
GND 37 DP6_C2M_N B1 MGTXTXN2_118
MGTXTXP1_118 C4 DP5_C2M_P | 38 GND
MGTXTXN1_118 C3 DP5_C2M_N | 39 GND
GND 40 RESO
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Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M
MGTXTXP0O_117 K2 DPO C2M_ P | 2 GND
MGTXTXNO_117 K1 DPO C2M_ N | 3 GND
GND 4 GBTCLKO_M2C_P G8 MGTREFCLKOP_117
GND 5 GBTCLKO_M2C_N G7 MGTREFCLKON_117
MGTXRXPO_117 K6 DPO_M2C_P 6 GND
MGTXRXNO_117 K5 DPO_M2C_N 7 GND
GND 8 LAO1 _P_CC D29 16
GND 9 LAO1_N_CC C30 16
16 B30 LAO6_P 10 GND
16 A30 LAO6_N 11 LAO5_P C29 16
GND 12 LAO5_N B29 16
GND 13 GND
15 N29 LA10 P 14 LAO9 P B28 16
15 N30 LA10_N 15 LAO9 N A28 16
GND 16 GND
GND 17 LA13 P M29 15
15 L30 LA14 P 18 LA13_N M30 15
15 K30 LA14 N 19 GND
GND 20 LA17 P _CC K28 15
GND 21 LA17 N_CC K29 15
15 L26 | LA18 P.CC | 22 GND
15 L27 LA18 N_CC 23 LA23_P J27 15
GND 24 LA23_N J28 15
GND 25 GND
15 N27 LA27 P 26 LA26 P D26 16
15 M27 LA27 N 27 LA26_N C26 16
GND 28 GND
GND 29 TCK
*2 SCL 30 *4 TDI
*2 SDA 31 *4 TDO
GND 32 *6 3P3VAUX
GND 33 TMS
*3 GAO 34 TRST_L
*3 GA1
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Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C

- - HAO1 P_CC 2 GND

- - HAO1_N_CC 3 GND
GND 4 HA00 P_CC - -
GND 5 HAOO0_N_CC - -

- - HAO05_P 6 GND

- - HAO05 N 7 HA04 P - -
GND 8 HA04 N - -

- - HA09_P 9 GND

- - HA09 N 10 HA08_P - -
GND 11 HAO08_N - -

- - HA13_P 12 GND

. - HA13_N 13 HA12_P - -
GND 14 HA12 N - -

- - HA16_P 15 GND

- - HA16 N 16 HA15 P - -
GND 17 HA15 N - -

- - HA20 P 18 GND

- - HA20_N 19 HA19 P - -
GND 20 HA19 N - -

- - HBO3_P 21 GND

- - HBO3_N 22 HB02_P - -
GND 23 HB02_N - -

- - HBO5_P 24 GND

- - HBO5_N 25 HB04_P - -
GND 26 HBO4 N - -

- - HBO9 P 27 GND

- - HB09 N 28 HBO8 P - -
GND 29 HBO8_N - -

- - HB13_P 30 GND

- - HB13_N 31 HB12_P - -
GND 32 HB12 N - -

- - HB19 P 33 GND

- - HB19 N 34 HB16 P - -
GND 35 HB16_N - -

- - HB21 P 36 GND

- - HB21 N 37 HB20_P - -
GND 38 HB20_ N - -

39 GND

GND 40
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Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A_M2C

16 C25 CLK1_M2C_P 2 *5 PRSNT_M2C_L

16 B25 CLK1_M2C_ N 3 GND
GND 4 CLKO_M2C_P D27 16
GND 5 CLKO_M2C_N c27 16

16 E28 LAOO_P_CC 6 GND

16 D28 LAOO_N_CC 7 LAO2_P H30 16
GND 8 LAO2_N G30 16

15 P23 LAO3_P 9 GND

15 N24 LAO3_N 10 LAO4_P G29 16
GND 11 LAO4_N F30 16

15 N21 LAO8_P 12 GND

15 N22 LAO8_N 13 LAO7_P E29 16
GND 14 LAO7_N E30 16

15 L22 LA12 P 15 GND

15 L23 LA12 N 16 LA11 P G28 16
GND 17 LA11_N F28 16

15 L21 LA16_P 18 GND

15 K21 LA16_N 19 LA15 P G27 16
GND 20 LA15 N F27 16

15 J21 LA20 P 21 GND

15 J22 LA20_N 22 LA19 P J29 15
GND 23 LA19 N H29 15

15 M20 LA22_P 24 GND

15 L20 LA22_N 25 LA21_P K26 15
GND 26 LA21 N J26 15

15 N19 LA25 P 27 GND

15 N20 LA25 N 28 LA24 P J23 15
GND 29 LA24 N J24 15

15 P21 LA29 P 30 GND

15 P22 LA29 N 31 LA28 P L25 15
GND 32 LA28 N K25 15

16 H26 LA31 P 33 GND

16 H27 LA31 N 34 LA30_P K23 15
GND 35 LA30_N K24 15

15 M24 LA33_P 36 GND

15 M25 LA33_N 37 LA32_P N25 15
GND 38 LA32 N N26 15

39 GND

GND 40
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Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C

- - CLK3_M2C_P 2 GND

- - CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P - -
GND 5 CLK2_M2C_N - -

- - HAO03_P 6 GND

- - HA03_N 7 HAO02_P - -
GND 8 HA02_N - -

- - HAO07_P 9 GND

- - HAO07_N 10 HA06_P - -
GND 11 HAO6_N - -

- - HA1l P 12 GND

- - HA11_N 13 HA10_P . .
GND 14 HA10_N - -

- - HA14 P 15 GND

- - HA14 N 16 HA17 P_CC - -
GND 17 HA17_N_CC - -

- - HA18 P 18 GND

. . HA18 N 19 HA21 P - -
GND 20 HA21 N - -

- - HA22 P 21 GND

- - HA22_N 22 HA23_P - -
GND 23 HA23 N - -

- - HBO1_P 24 GND

- - HBO1_N 25 HBOO_P_CC - -
GND 26 HBOO N_CC - -

- - HBO7_P 27 GND

- - HBO7_N 28 HB06 P_CC - -
GND 29 HB06_N_CC - -

- - HB11 P 30 GND

- - HB11_N 31 HB10_P - -
GND 32 HB10_ N - -

- - HB15 P 33 GND

- - HB15 N 34 HB14 P - -
GND 35 HB14 N - -

- - HB18_P 36 GND

- - HB18_N 37 HB17_P_CC - -
GND 38 HB17 N_CC - -

*8 VIO_B_M2C 39 GND

GND 40 *8 VIO_B_M2C
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*1: GBTCLK1_M2C_P/N can be assigned to reference clock of 4 MGT tiles by IC29.
For more details, please refer to 7.3. RocketlO Reference Clock.

*2 SCL, SDA
The board provides test points (with pull-up resistors pad) to enable 12C communications with the FPGA
mezzanine card.

______ c2s | zm I
| HRC2 SCL! 1p,po00—1 M0 can ng s “29": o LR S
TEPc2_soa!| AT N . cz2 | 2nn se3vAL 232
Uik pigind | =14 ca3 | © IPIVALX

R179 R1B0 Cas | END M3 e
FMIC+3.3V =2 I =2.2K= =5 .1;;300-. Tq-;:-;[.i_l'- | Dl o
g FMC+3.3V L2 e spay (038
ooy ] 12ROV GND [
[E] ;I__:‘}E‘. gf: T3a FMC+3.3V
FMC23.3V G40 | ayp ap3y 040 ]’
T J L ASP1328E601 11
p C283 GND GHD G264
] D47WF T = 04TuF
g R181 RIGZ - o
<10k= i:ﬂl: 1 1
- o GHD GHD
g R183 Rigd
<10k> fcﬂ:b
GND
Figure 7-19 HPC2 SDC/SCL, GA1/0, TDI/TDO connection
*3 GA[1:0]
The board has the above circuit design for notification of an ID to the FPGA mezzanine card. By default,

it is set to open.

*4 TDI, TDO
The board provides a loopback structure for JTAG communication from the FPGA mezzanine card. By
default, this loopback function is not provided because the R178 resistor is not installed.

*5 PG_C2M, PG_M2C, PRSNT_M2C_L

The board provides a structure to output to the FPGA mezzanine card. It also provides a similar

structure for the column of F and H pins of the FMC connector. By default, it is set to open. The
PG_M2C, PRSNT_M2C _L also has a similar structure.
FMC+3.2W
RIT2 § apa 2 <10K=
RI7T3 4 l".ll"lllllp' - == GLD
com 2
Pe a0 =
o o END RS 3| | 0.01uF
SeToLC MeC s o [ oo —
Figure 7-20 HPC2 PG_C2M connection
Table 7-9 HPC2 PG_C2M, PG_M2C, PRSNT_M2C_L Level settings
. . Setting
Pin# Signal
H (Pull-up) L (Pull-down)
D1 PG_C2M R172 R173
F1 PG_M2C R185 R186
H2 PRSNT_M2C_L R189 R190
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* 6 Power Supply

The board provides a 12V output to the 12P0V pin and a 3.3V output to the 3P3V and 3P3VAUX pins.
3.3V and 2.5V output are also selectable for VADJ pins as shown in the following circuit diagram. The
HPC_VADJ voltage supply is set by jumping across the identical pins on jumpers JP33 and JP34. The
power status can be monitored by the adjacent LED. By default, JP33 and JP34 are shorted 5-6.

Caution:
Do not jumper more than two portions of JP33 and JP34.
Always jumper the same pins of both JP33 and JP34.

233 | any ~gmp |Has Dl
30 ] cyp VAD.
ASP-13A45E01
. C283
1 0A4TUF
HPCZ_ VADJ
fer
LEDZT R153

HEMY-C191 100

! I
DDtz : Select | JP33 | JP34 ||
|
=l 1| z.sv 1-2 |
| 2.5V LED i |
—————— : | o3.av 3-4 |
- 5-6 !
<F_none{ 1608} GHND | o o __ ______ a
LEDIE R105
HSMG-C101 20 HIPCZ_WADJ FMC+2.5V FMC+3.3V
T JP33 JE34
1ilo o2 1lo o2
o ot o o4
Ao otk o o
TMM-103-06-L-0-5M TMM-103HI6-L-D-5M

<R_none{ 1608} GHD

Figure 7-21 HPC2 VADJ Connection

*7 VREF_A_M2C,VREF_B_M2C

The VREF_A_M2C terminal of the H1 pin can be monitored by TPAD40 and the VREF_B_M2C terminal
of the K1 pin by TPAD38.

*8 VIO_B_M2C
The VIO_B_M2C terminal of each J39 and K40 pin can be monitored by TP39.
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7.4.3. FMC LPC1(CN5)

LPC1 connects a following number of signals to FPGA.

High Speed: no connection.

Low Speed: LA 68(signal-end) and 2 pair clocks.

Notice: LA12_P/N and LA22_P/N cannot be differential interface. This limitation is related FPGA spec.

Table 7-10 LPC1(CN5) Pin Assign Table

Bank# Pin# C D Pin# Bank#
GND 1 *4 PG_C2M
DPO_C2M_P 2 GND
DPO_C2M_N 3 GND
GND 4 GBTCLKO_M2C_P
GND 5 GBTCLKO_M2C_N
DP0O_M2C_P 6 GND
DPO_M2C_N 7 GND
GND 8 LAO1 P_CC AA22 12
GND 9 LAO1_N_CC AA23 12
12 Y21 LAO6_P 10 GND
12 AA21 LAO6_N 11 LAO5_P AA20 12
GND 12 LAO5_N AB20 12
GND 13 GND
13 AC29 LA10_P 14 LAO9 P AB24 12
13 AC30 LA10_N 15 LAO9 N AC25 12
GND 16 GND
GND 17 LA13_P AD29 13
13 AE30 LA14 P 18 LA13_N AE29 13
13 AF30 LA14 N 19 GND
GND 20 LA17_P_CC AD27 13
GND 21 LA17_N_CC AD28 13
13 AA27 LA18 P_CC 22 GND
13 AB28 LA18_N_CC 23 LA23_P AB29 13
GND 24 LA23_N AB30 13
GND 25 GND
13 AC26 LA27_P 26 LA26_P AB22 12
13 AD26 LA27_N 27 LA26_N AB23 12
GND 28 GND
GND 29 TCK
*1 SCL 30 *3 TDI
*1 SDA 31 *3 TDO
GND 32 *6 3P3VAUX
GND 33 TMS
*2 GAO 34 TRST_L
*2 GA1
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Bank# Pin# G H Pin# Bank#

GND 1 *5 VREF_A M2C

12 AE23 CLK1_M2C_P 2 *4 PRSNT_M2C_L

12 AF23 CLK1_M2C_ N 3 GND
GND 4 CLKO_M2C_P T26 14
GND 5 CLKO_M2C_N T27 14

12 Y23 LAOO_P_CC 6 GND

12 Y24 LAOO_N_CC 7 LAO2_P V25 14
GND 8 LAO2_N W26 14

14 V21 LAO3_P 9 GND

14 V22 LAO3_N 10 LAO4_P V29 14
GND 11 LAO4_N V30 14

14 T20 LAO8_P 12 GND

14 T21 LAO8_N 13 LAO7_P P29 14
GND 14 LAO7_N R29 14

14 W19 LA12 P 15 GND

14 R24 LA12 N 16 LA11 P V26 14
GND 17 LA11_N V27 14

14 V19 LA16_P 18 GND

14 V20 LA16_N 19 LA15 P u29 14
GND 20 LA15 N uU30 14

14 w21 LA20 P 21 GND

14 w22 LA20_N 22 LA19 P w23 14
GND 23 LA19 N W24 14

14 R23 LA22_P 24 GND

14 R19 LA22_N 25 LA21 P u24 14
GND 26 LA21 N V24 14

14 R28 LA25 P 27 GND

14 T28 LA25 N 28 LA24 P P27 14
GND 29 LA24 N P28 14

14 T25 LA29 P 30 GND

14 u25 LA29 N 31 LA28_P u27 14
GND 32 LA28 N u28 14

14 R30 LA31 P 33 GND

14 T30 LA31 N 34 LA30_P P26 14
GND 35 LA30_N R26 14

14 u22 LA33_P 36 GND

14 u23 LA33_N 37 LA32_P T22 14
GND 38 LA32 N T23 14

39 GND

GND 40
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*1 SCL, SDA
The board provides test points (with pull-up resistors pad) to enable 12C communications with the FPGA
mezzanine card. By default, the pull-up resistors are not mounted.

—————— Ly = o |2
H I 1 MiD cag | SHD Tok Mo RI7 1 2 <b
: LPC1_SCL | 1p 1 W10 £31 | ena T]I;E:! nat W ]

TRAD43 o
| LEC1_SDA | ! - L2 auo 3pavaux D32
—————— L RoDe R2m s | GND ThS D33
FMC+3.3V <2 M= T <22k cas | GAD TRST_L —m*,:, c
o] 12ROV GA1 o2t
‘ a| GND 3Py [
o 12P0v GND =27
£ | SNE R T
FMC+3.3V IRV GMD
T L4 Gup EERTE
) J L ASP-134603-01 1
€280 GHD GND 7| ca
N 0.47uF - o D47uF
g R210 RZ11 o -
<10k = <1k
P N GhD &hD

Figure 7-22 LPC1 SDC/SCL, GA1/0, TDI/TDO connection

* 2 GA[L:0]
The board has the above circuit design for notification of an ID to the FPGA mezzanine card. By default,
it is set to open.

*3 TDI, TDO
The board provides a loopback structure for JTAG communication from the FPGA mezzanine card. By
default, this loopback function is not provided because the R207 resistor is not installed.

*4 PG_C2M, PRSNT_M2C L

The board provides a structure to output to the FPGA mezzanine card. It also provides a similar
structure for the column of F and H pins of the FMC connector. By default, it is set to open. The
PG_M2C, PRSNT_M2C _L also has a similar structure.

FMC+3.3V FMC+3.3V TRADA1 FMC+.3V
M1.0
- B2 P R19g <10k
pe_com - T My —‘—“.Mr—z—-l_
i Foda =0
gD (B2 1 A= — .. e
GhD o VREF_A_izc [
GHTCLKD_M2C_P PRSNT_M2C_L
_M2C | &ND _M2C_L o END
GETCLKD M2C_ M 28— aan -HE

Figure 7-23 LPC1 PG_C2M connection

Table 7-11 LPC1 PG_C2M, PG_M2C, PRSNT_M2C_L Level settings

: : Setting
Pin# Signal
H (Pull-up) L (Pull-down)
D1 PG_C2M R201 R203
H2 PRSNT_M2C_L R199 R200

*5 VREF_A M2C
The board provides a test pad (TPAD41) to monitor the H1 pin (VREF_A_M2C) of the FMC connector.
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* 6 Power Supply
The board provides a 12V output to the 12P0V pin and a 3.3V output to the 3P3V and 3P3VAUX pins.
3.3V and 2.5V output are also selectable for VADJ pins as shown in the following circuit diagram. The
HPC_VADJ voltage supply is set by jumping across the identical pins on jumpers JP35 and JP36. The
power status can be monitored by the adjacent LED. By default, JP35 and JP36 are shorted 5-6.

Caution:

Do not jumper more than two portions of JP35 and JP36.
Always jumper the same pins of both JP35 and JP36.

38

L

LMo ™
— | _H3g

o T L1 LI

; 2 VADJ GHD B2
G40 | znp vAD, 40
1 ASPA503 01 1
coo ND GND
0.47uF 1
END
LAC1_VADJ
LEDZY RZ14
HEMY-C101 100
_{_'n!sH A WI‘_ a
(4
T T
TR2Z |
L e | | Select | JB35 | JP36 :
s S 1| z2.5v 1-2 i
W | 2.5V LED I .
P e | 3.3V — |
3
! _ . 1
R216 1 | |
<F_none{ 1608 GND Ve __—_____ B
LED30 R2A7
HSME-C191 220 LRCT_VADJ FMC+25V FMC+33V
€ wng A1 s 2 P35 JP35
: Llo o2 1o ol
i1o os 2o o
e o ol & o ol®
DTDA13ZK TMM-103-T6-L0-5M TMN-T02-06-L-0-5M
R213
e N -
W | 3.3V LEII:
R21D

<F_none{1608)> GND
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Figure 7-24 LPC1 VADJ Connection
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7.4.4. FMC LPC2(CN®6)

LPC2 connects a following number of signals to FPGA.

High Speed: no connection.

Low Speed: LA 68(signal-end) and 2 pair clocks.

Notice: LA25_P/N and LA29_P/N cannot be differential interface. This limitation is related FPGA spec.

Table 7-12 LPC2(CN6) Pin Assign Table

Bank# Pin# C D Pin# Bank#
GND 1 *4 PG_C2M
DPO_C2M_P 2 GND
DPO_C2M_N 3 GND
GND 4 GBTCLKO_M2C_P
GND 5 GBTCLKO_M2C_N
DP0O_M2C_P 6 GND
DPO_M2C_N 7 GND
GND 8 LAO1_P_CC AG30 13
GND 9 LAO1_N_CC AH30 13
13 AG27 LAO6_P 10 GND
13 AG28 LAO6_N 11 LAO5_P AE28 13
GND 12 LAO5_N AF28 13
GND 13 GND
12 AG20 LA10_P 14 LAO9 P AF26 13
12 AH20 LA10_N 15 LAO9 N AF27 13
GND 16 GND
GND 17 LA13_P AF20 12
12 AG24 LA14 P 18 LA13_N AF21 12
12 AH24 LA14 N 19 GND
GND 20 LA17_P_CC AD23 12
GND 21 LA17_N_CC AE24 12
12 AG25 LA18 P_CC 22 GND
12 AH25 LA18_N_CC 23 LA23_P AD21 12
GND 24 LA23_N AE21 12
GND 25 GND
12 AE25 LA27_P 26 LA26_P AH26 13
12 AF25 LA27_N 27 LA26_N AH27 13
GND 28 GND
GND 29 TCK
*1 SCL 30 *3 TDI
*1 SDA 31 *3 TDO
GND 32 *6 3P3VAUX
GND 33 TMS
*2 GAO 34 TRST_L
*2 GA1
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Bank# Pin# G H Pin# Bank#

GND 1 *5 VREF_A M2C

13 AB27 CLK1_M2C_P 2 *4 PRSNT_M2C_L

13 AC27 CLK1_M2C N 3 GND
GND 4 CLKO_M2C_P AG29 13
GND 5 CLKO_M2C_N AH29 13

13 AJ28 LAOO_P_CC 6 GND

13 AJ29 LAOO_N_CC 7 LAO2_P Y28 13
GND 8 LAO2_N AA28 13

12 AC24 LAO3_P 9 GND

12 AD24 LAO3_N 10 LAO4_P W27 13
GND 11 LAO4_N W28 13

12 AC22 LAO8_P 12 GND

12 AD22 LAO8_N 13 LAO7_P Y30 13
GND 14 LAO7_N AA30 13

12 AC20 LA12 P 15 GND

12 AC21 LA12 N 16 LA11 P W29 13
GND 17 LA11_N Y29 13

13 AJ26 LA16_P 18 GND

13 AK26 LA16_N 19 LA15 P Y26 13
GND 20 LA15 N AA26 13

13 AJ27 LA20 P 21 GND

13 AK28 LA20_N 22 LA19 P AK20 12
GND 23 LA19 N AK21 12

13 AK29 LA22_P 24 GND

13 AK30 LA22_N 25 LA21 P AH21 12
GND 26 LA21 N AJ21 12

13 Y25 LA25 P 27 GND

13 AE26 LA25 N 28 LA24 P AJ22 12
GND 29 LA24 N AJ23 12

12 Y20 LA29 P 30 GND

12 AE20 LA29 N 31 LA28_P AF22 12
GND 32 LA28 N AG23 12

13 AA25 LA31 P 33 GND

13 AB25 LA31 N 34 LA30_P AK23 12
GND 35 LA30_N AK24 12

12 AJ24 LA33_P 36 GND

12 AK25 LA33_N 37 LA32_P AG22 12
GND 38 LA32 N AH22 12

39 GND

GND 40
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*1 SCL,SDA
The board provides test points (with pull-up resistors pad) to enable 12C communications with the FPGA
mezzanine card. By default, the pull-up resistors are not mounted.

L

GMD Tk s

| — -
| 1 1o Ci | o A IET R228 2 <>
| 1002 SCL, ot e
| LPC2 SDA: -l - L2 G 3navaux 32
i GND Ths D22
> R229 R230 2
FMC+3.3V DT = =20 g.ﬁ GAD TRST_L —E%—;‘—k
£2 12Pwv GAl o
¢ E2 cwD sazy D3
L3 12pov gnp 03
£ GHD spgy DAk
FMC#3.3V A3V GND
- £40 | 5up apgy 04l
) 4 1 ASE-13460301 1 4
€283 &ND GND 7| c294
T 047wk —~ DA7UF
g R231 R232 i -
k= = <1k ¢
P 1 GHD GHD
> R233 R34

=10k= =10k=

GND
Figure 7-25 LPC2 SDC/SCL, GA1/0, TDI/TDO connection

* 2 GA[L:0]
The board has the above circuit design for notification of an ID to the FPGA mezzanine card. By default,
it is OPEN.

*3 TDI, TDO
The board provides a loopback structure for JTAG communication from the FPGA mezzanine card. By
default, this loopback function is not provided because the R228 resistor is not installed.

*4 PG_C2M, PRSNT_M2C L

The board provides a structure to output to the FPGA mezzanine card. It also provides a similar
structure for the column of F and H pins of the FMC connector. By default, it is set to open. The
PG_M2C, PRSNT_M2C _L also has a similar structure.

FMC+3.3W FMC+3.3W TRADA4 FMC+3.3W
P [whl —|_ RZIZ 4 FEELY Rza0 1 Y 2 = 1=
Ll ng _RZ24 A a2 == [ 4 R2H 4 m 7 =i
GND A ” 1 s
ann |03 VREF_A_wzC -1
GBTCLKD_M2C_P T PRENT_M2C L [~y GND
GETCLKD M2c M D2

Figure 7-26 LPC2 PG_C2M connection

Table 7-13 LPC2 PG_C2M, PG_M2C, PRSNT_M2C L Level settings

. . Setting
Pin# Signal
H (Pull-up) L (Pull-down)
D1 PG_C2M R222 R224
H2 PRSNT_M2C_L R220 R221

*5 VREF_A_M2C
The board provides a test pad (TPAD44) to monitor the H1 pin (VREF_A_M2C) of the FMC connector.
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* 6 Power Supply

The board provides a 12V output to the 12P0V pin and a 3.3V output to the 3P3V and 3P3VAUX pins.
3.3V and 2.5V output are also selectable for VADJ pins as shown in the following circuit diagram. The
HPC_VADJ voltage supply is set by jumping across the identical pins on jumpers JP37 and JP38. The
power status can be monitored by the adjacent LED. By default, JP37 and JP38 are shorted 5-6.

Caution:
Do not jumper more than two portions of JP37 and JP38.
Always jumper the same pins of both JP37 and JP38.

1L T s e sawan pw Ly

Gas |, H3g
2 yand GND
e vapJ A0
1 ASP-134605-D1 1
co9s ND GND
LATUF
GND
LRCZ_VADY
LEDG31 RZ35
HEMY-C101 100
A1
. ——Ey Ay
T
z 24 I
1 T | | Select| JP37 | JP38 ||
rass S 1| z2.5v 1-2 |
W | 2.5V LED I |
el | 3.3V i
! - . 1
R2IT | | |
<R_none{1608)= GHD - B
LED32 R233
HEMG-C101 290 LPCZ_WADJ FMC+2.5V FMC+3.3V
K _Shig A1 AAN-2 T JoaT JP38 T
¢ Llo o2 Lo o2
1o ot o o
. — Ao o R o otk
DTD113FK TMN-103-06-L0-5M TMN-T03-06-L-0-5M
Rza | s
o W | 3.3V 1LED
R240

<f_none| 1608 GND

Figure 7-27 LPC2 VADJ Connection
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7.5. DDR3 SDRAM

TB-7K-325T-IMG has four DDR3 SDRAMs(EDJ2116DEBG-**-*). Address signals and some control
signals are wired in Fly-by Termination scheme which is used for SO-DIMM.

DDR3 SDRAM
Capacity: 2Ghit(16Mword x 16bit x 8 bank)
Address Bus: 14bit(Row Address: 14bit, Column Address: 10bit)
Bank Address: 3bit
Data Bus: Byte access with data strobe (DQS), Data Mask for each byte.
HP33 A[13:0],BA[2:0],CK,/CK,/CS,/RAS
J/CAS,CKE,/WE,ODT/RESET "\
| DQUIZ:0],DQL[7:0],DQSU,/DQSU, q DDR3 S(IIDCRZQ;V'(ZG'““)
DQSL,/DQSL,DMU,DML
HP32
g DDR3 SDRAM(2Ghit)
|« DQUI[7:01.D0L[7:0],DQSU,/DQSU q (1IC22)
,DQSL,/DQSL,DMU,DML
|« DQUI7:0],DQL[7:0],DQSU,/DQSY q DDR3 S(%F;??A(ZGb't)
,DQSL,/DQSL,DMU,DML
HP34
|« DQUI7:0],DQL[7:0],DQSU,/DQSY q DDR3 S(%RZG;V'@GM)
,DQSL,/DQSL,DMU,DML
FPGA Y

| Termination |

Figure 7-28 DDR3 SDRAM connection

123 789

-HTUVITXXTMOD

Table 7-14 DDR3 SDRAM on board view
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Table 7-15 DDR3 -1 Pin Assign

DDR3 IC20 IC21 IC22 IC23
Pin Name Pin# Bank# Pin# Bank# Pin# Bank# Pin# Bank#

A0 AE8 33 AE8 33 AE8 33 AE8 33
Al AD8 33 AD8 33 AD8 33 AD8 33
A2 AC10 33 AC10 33 AC10 33 AC10 33
A3 AB10 33 AB10 33 AB10 33 AB10 33
A4 AB13 33 AB13 33 AB13 33 AB13 33
A5 AA13 33 AA13 33 AA13 33 AA13 33
A6 AA10 33 AA10 33 AA10 33 AA10 33
A7 AAll 33 AAll 33 AAll 33 AA1l 33
A8 Y10 33 Y10 33 Y10 33 Y10 33
A9 Y11 33 Y11 33 Y11 33 Y11 33
Al10 AB8 33 ABS8 33 AB8 33 AB8 33
All AA8 33 AAS8 33 AA8 33 AA8 33
Al2 AB12 33 AB12 33 AB12 33 AB12 33
Al13 AA12 33 AAl12 33 AAl12 33 AA12 33
BAO AD9 33 AD9 33 AD9 33 AD9 33
BAl AC11 33 AC11 33 AC11 33 AC11 33
BA2 AC12 33 AC12 33 AC12 33 AC12 33
CK AB9 33 AB9 33 AB9 33 AB9 33
/ICK AC9 33 AC9 33 AC9 33 AC9 33
/IRAS AE9 33 AE9 33 AE9 33 AE9Q 33
ICAS AE11l 33 AE1l1l 33 AE11l 33 AE1l1 33
CKE AG10 33 AG10 33 AG10 33 AG10 33
WE AF11 33 AF11 33 AF11 33 AF11 33
oDT AH10 33 AH10 33 AH10 33 AH10 33
DQLO AC5 34 AJ2 34 AG15 32 AE18 32
DQL1 AD3 34 AJ3 34 AJ17 32 AB17 32
DQL2 AC1 34 AK1 34 AK15 32 AD17 32
DQL3 ADG6 34 AJ4 34 AH17 32 AC19 32
DQL4 AC4 34 AH2 34 AGl14 32 AB18 32
DQL5 AC7 34 AH6 34 AE16 32 AB19 32
DQL6 AC2 34 AJl 34 AH15 32 AD16 32
DQL7 AEG 34 AH5 34 AF15 32 AA18 32
DQUO AF2 34 AF7 34 AE19 32 Y15 32
DQU1 AF1 34 AK6 34 AG18 32 AC14 32
DQU2 AF6 34 AJ8 34 AG19 32 AA17 32
DQU3 AE1l 34 AK5 34 AF18 32 AA15 32
DQU4 AES 34 AG7 34 AK19 32 AA16 32
DQU5 AE4 34 AK4 34 AD19 32 AB15 32
DQU6 AF5 34 AK8 34 AH19 32 Y16 32
DQU7 AE3 34 AJ6 34 AF17 32 AD14 32
DQSL AD2 34 AG2 34 AH16 32 Y19 32
/DQSL AD1 34 AH1 34 AJ16 32 Y18 32
DQSU AG4 34 AH7 34 AJ18 32 AC16 32
/DQSU AG3 34 AJ7 34 AK18 32 AC15 32
DML AD4 34 AH4 34 AK16 32 AD18 32
DMU AF3 34 AF8 34 AJ19 32 AE15 32
/IRESET AD11 33 AD11 33 AD11 33 AD11 33
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7.6. UART

TB-7K-325T-IMG has a UART interface to communicate with a PC.
Electrical specification is RS-232C(Tl: TRS3221E), D-sub 9pin connecter.
RTS and CTS signals are not connected.(No flow control)

IC16 IC30 IC31 CN17
UART_DIN LEVEL DIN DOUT TXD
FPGA | UART_ROUT | 1 ANSLATOR ROUT RIN RXD . D-Sub
RS232C Connector
TXB0102DC LINE DRIVER XM2C-0942-112L
/RECEIVER
TRS3221ECPWR

Figure 7-29 UART Bloc Diagram

c3g
Figure 7-30 UART Connector

Table 7-16 UART IF Pin Assign

Signal name | UART_DIN | UART_ROUT
FPGA Pin# AH9 AG9
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7.7. LED
TB-7K-325T-IMG has six LEDs for user application. LED is ON when FPGA output “high”.

LED1 Rags  +IEV

USER LED xﬁ HEMD-C191 910, 144w

LED{E:1) " —

LED2 Rasz  +12VW
HSMD-C191 510, 1MW

+12¥

LED4
HSMD-C191

“H Al

TR29
DTD132K
LEDS Ragz  +IEV

LEDS

R3ES +12W

TR
DTD13ZK

Figure 7-31 LED Circuit

— N F WO

30083

Figure 7-32 LED on board view

Table 7-17 User LED Pin Assign

LED# LED1 | LED2 | LED3 | LED4 | LEDS | LED6
FPGA Pin# | AJ11 | AH11 | AK10 | AK11 | AK9 AJ9
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7.8. DIP SW
TB-7K-325T-IMG has eight poles DIP Switch for user application.
If DIP SW is ON, FPGA receive Low(0) level.

VEG+1 5V

o £ o £ £
gﬁ}ﬂ'% R348 ngL RHB% mméﬁamé R334 R3s5
10k 10K 10K 10k 10K 10k 10K 10K

Dip Switch - o o
VA Vo
DSWIE-1] it

1 == [

T
14
= |1
12

[ O WCH e Ead R

1
—— &
T 2
ABH-E101

Figure 7-33 DIP SW Circuit

Figure 7-34 DIP SW on board view

Table 7-18 DIP SW Pin Assign

Device FPGA
Name Signal Name Pin No. Bank Level
DSW1 AH12 33
DSW2 AG13 33
DSW3 AG12 33
SW5 DSW4 AF12 33 ey
DSW5 AJ12 33
DSW6 AJ13 33
DSW7 AJl4 33
DSW8 AH14 33
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7.9. Push SW
TB-7K-325T-IMG has four Push Switches for user application. If pushing switch, signal is “Low”.

WOCHLEW

Push Switch x4 Mﬁéﬂm R390 < R3at

10k 10k 10k 10k

~ WS E3EN-3012

PEW4:1] ) "
==
[Czfo ofaT | BSHL,

pEwW2 a1 el 3 o

(210 ofs] | PSW2,

L2105 ofad | PSW3,

(S

4 Lol ofaT ] PSIM_:

w L=

= -~ C358 C3se

oy
- C¥6 - CIT - C 1
.:|— n.1uF,1— u.uf,:l— OiuF.{ O1uF GHD

Gl

4 \ )
= s

q “ 0
e | E | by 5. 4 B .A}

A[PSWI] A[PSW2] A[PSW3 A[FSWA4)

Figure 7-36 Push SW on board view

Table 7-19 Push SW Pin Assign

Device FPGA
Name Signal Name Pin No. Bank Level
SW6 PSW1 AK13 33
SW7 PSw2 AK14 33
sws PSW3 AF13 33 LoV
SW9 PSW4 AE13 33
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7.10. Pin Header

TB-7K-325T-IMG has a pin header(CN21) for XADC interface. If using VP_0O and VN_O(Differential
Analog Input), please remove R438 and R439 resistors. If using DXP_0 and DXN_O(Thermionic Diode),
please remove R441 and R442 resistors.

VCCADCH.BV
VREFP+1.25V
T CH21
1 2
O O

Ho o2

712 Ora

0 o=

o215 olW0

1lg ol L2

FPGA o ot

TEM-T07-01-L-DV

¥ADC_ASMD
cio7
1000pF

e o 81 [ 2 2 AR
Ti4 ] 1 4 |
Dﬁ:_',:g 15 Raat 5 Ve _
[ MViL! RAEZ 3 sy 1 ATW00S)

XADC AGHD

Figure 7-37 XADC Interface Circuit

Figure 7-38 XADC Pin header on board view

Figure 7-39 XADC Pin header Pin Assign Table

FPGA Pin Header
Bank No. Pin No. Signal Name Pin No. Signal Name
0 R15 VP 1 2 | XADC_AGND
0 T14 VN 3 4 | XADC_AGND
0 uis DXP 5 6 | XADC_AGND
0 ui14 DXN 7 8 | XADC_AGND
- - VCCADC+1.8V | 9 10 | XADC_AGND
- - VREFP+1.25V | 11 | 12 | XADC_AGND
- - - 13 | 14 | XADC_AGND
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7.11. Battery
TB-7K-325T-IMG has a battery circuit. Battery and socket are not mounted.
Buttery size is CR1220.

WVCCAUX+H 8
FPGA

BATS4S
Coin Battery: CR1220

TP3D
R44D0 HK-3-G
47x{1005) VBATT  50F

o5 [

VCCBATT_D

=0= R7D

c145
<DL1uF>

GND

Figure 7-40 Battery circuit and Pad on bottom

7.12. Quad SPI Flash
TB-7K-325T-IMG has a 128Mbit Quad SPI Flash memory for FPGA configuration.
About Configuration, please refer to section 8.

Table 7-20 QSPI Flash memory connection

Signal name CF_DO CF_D1 CF_D2 CF_D3 CF_FCS B
FPGA Pin# P24 R25 R20 R21 ui19
FMC_LP_Bank N
R452  4.7K(1005) 'V"A’ 1 CF D3
RA53 47K(1005) [ 5 s CF D2
R454 4.7K(1005) CF D1
Ris5 47k(1005) T2 WV ——cF oo MG P Bank
Package:S0-16 am
VCC_CF
IC40 a1 ragn W
—J—2 vee HoLoanas |1 2 B a1 o e
WENPPIDO2 B2 A2 = 11
, vss pa1 i 17 1 g3 A3 —"‘—’F-E,—.
AR A 0ao 15 16 B4 Ad |5 GCF DU,
o1E T o1aF T 285 A5 -2 : < CF_FCS B (17)
N ] A ou s [ Z’|'1§ i As i — AW 456 4.7k(1005)
A DU BT AT :
1 ‘é S e |s IsW Bt s 22 A R457T 4.7K(1005)
3oy 0(1005)
_‘é: DU <
GND 5| by VGC_GF
1'§ DU FMC_LP_Bank
NZ50Q128A1385F40G '4-91 VCCE VCCA h
- GND oF [-102 Apn 1 .
C455 TRSOI0BEPWR  R188 il
0.1uF ] ATK(1005) CAS6 I~
) 0.1uF
GND L
GND

Figure 7-41 QSPI Flash memory circuit
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7.13. FPGA JTAG IF

TB-7K-325T-IMG has a JATG interface for programing to FPGA.
Connector pin assign is same as Xilinx official JTAG Cable.

Table 7-21 FPGA JTAG IF Pin Assign

Signal name TMS TCK TDO TDI
Connector Pin# 4 6 8 10
FPGA Pin# F10 E10 G10 H10
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8. Creating a Configuration File and Operation

This section describe process properties based on ISE13.4.

8.1. Process properties of generate programing file

Right click to “Generate Programing File” on process windows of ISE, select the “Process Properties”.
= Dezign SummaryFeports

+ Dezign Utilities
= zer Conztraints
Create Timing Constraints

Y0 Pin Planning (Planfhead) - Post-Synthesis
Floorplan Area/10/ Logic (Planahead) I

= }f@ Confieure Tareet Device I?i: Bun
2 Generate Target PROMACE

::f@ Manage Configuration Project Rerun All
gu Analyze Desien Using ChipScope -]:

Force Process Up-to-Date

= Implement Top Module

Dezign Goals & Strategies..

Figure 8-1 Open the process properties window

Select the “Configuration Options” and Set “4” to the “Set SPI Configuration Bus Width”.
Note: property display level should be “Advanced”

8% Process Properties — Confizuration Options

Gategory Switch Mame Property Mame Value ™
aiskalliptions— -g UnuzedPin: Unused I0B Pins Pull Up “
T oo -g UserlD: UUserID Code (8 Digit Hexadecimal) 0xFFFFFFFF

E:ggyii?gncgsi?g:s —g ExtMasterCelk_en Enable External Master CGlack Dizable v
—g DCIUpdateMode: DCI Update Made Az Required v
-g configFallback: Fallback Reconfiguration Dizable -
-g next_config_addr: Starting Address for Fallback Configuration Mone
Watchdog Timer Mode Off ha
-g TIMER_GFG: | TIMER_USR: | Watchdoe Timer Value 000000000
-g BPLpage_size: EPI Feads Per Paee 1 v
-g BPL1st read cvcle: Cwveles for First BPI Page Read 1
-g bpi_zync_mods EPI Sync: Mode Dizable R
—g =i 37hit addr SPL37-bit Addreszin Mo W
l —: Sgi bizpidth Set SPI Configuration Bus Width Eﬁ vI
—-g SPLFall_Edee Use SPI Falling Edee Mo v
—g OverTempPower Dowr: Power Down Device if Over Safe Temperature [
-g USR_AGGESS User Access Register Value Mone
-g RevizionSelect: Revizion Select on v
-2 RevizionSelect_trigtate: Fevizion Select Triztate Dizable W
I Propett displ&y level |Advanced ||7| Dizplay gwitch names
| e

Figure 8-2 Process Properties window
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8.2.

Configuration Rate

Configuration Rate can be select from the “Process Properties”.

B | Process Properties — Configuration Options

Category

soaeal (lodice
ar tip UpTior

Readback Optionz

Encryption Options

Switch Mame Property Name Value &
|-& GonfigRate: Configuration Rate
~g CelkPin: Configuration Clk (Configuration Ping)
-g MOPin: Configuration Pin M0
-g M1Pir: Configuration Pin M1
- M2Pin: Configuration Pin M2
-& ProgPin: Caonfiguration Pin Program
-g DonePirc Configuration Pin Done
-g InitPir: Configuration Pin Init
-g TekPine JTAG Pin TCK
-g TdiPire JTAG Pin TOI Full Up v
-g TdoPir JTAG Pin TDO Pull Up A
-g TmsPin: JTAG Pin TMS Pull Up v
-¢ Disable_JTAG Disable JTAG Connection ]
- UnusedPin: Urused IOB Ping Pull Up v
-g UserlD: UserID Code (8 Digit Hexadecimal) 0«FFFFFFFF
-g ExtMasterCelk_en Enable External Master Clock Dizable v
-g DGlUpdateMode: DCI Update Mode #iz Required v
-g configFallback: Fallback Reconfiguration Dizable v

Property dizplay level |Advanced Digplay gwitch names

i O ][ Cancel ] Apply

Figure 8-3 Configuration Rate

Configuration Time(only as a guide)

Configuration Rate = 3MHz : Configuration Time = about 10 sec.
Configuration Rate = 16MHz : Configuration Time = about 2 sec.
Configuration Rate = 33MHz : Configuration Time = about 1 sec.

8.3. Setting for unused IOB pins

It should set to “Float” form “Configuration Option”.

B Process Properties — Gonfizuration Options

Category

Switch MName Property Mame Value S
- ThitPin: Cionfiguration Pin Init Pull Up W
APTLID -g TckPin: JTAG Pin TCGK Pull Up L
Readback Options -& TdiPir: JTAG Pin TOI Pull Up v
Encryption Options - -
-g TdoPir: JTHAG Pin TDO Pull Up W
-z TmzPin: JTAG Pin TS Pull Up W
-g Dizable_JTAG: Digable JTAG Connection F
I—g LiruzedPin: |nuzed IOB Pins Float o |
-g UzerlD: UserID Code (8 Digit Hexadecimal) Pull Diown
Full Up

Enable External Master Clock
DCI Update Mode Bz Required  w
Fallback Reconfiguration Dizable -
Place MultiBoot Settings into Bitstream il

Starting Address for Fallback Confiewration | Mone
B i Bt Tommiet TOROWS CRADY i bse Dt file, Bl

Property digplay level |Advanced Display gwitch names Default

-g ExtMasterCelk_en
-g DCIUpdateMode:
-g configFallback:

-g next_confie_addr:
-

—a et mewndis pabeed

I (o] 4 ] [ Cancel l ’ Bpply ] [ Help l
Figure 8-4 Unused IOB pins
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8.4. Generate Target PROM File(MCF File)
This section describe operation of “Generate Target PRM File”.

1. Double click to “Generate Target PROM/ACE File”

) Mo Processes Running

>
‘?i: Processes: GONFIG TST

= {: = Dezign Summary/Reports
7

+ Dezign Utilities
= Uzer Constraints
Create Timing Gonstraints

/D Pin Planning (PlanAhead) - Post-Synthesiz
|  Floorplan AreasT0Logic (Planfhead)
# P31 Swnthesize - HST
= P31y Implement Design
+ C}O Translate
+ P21 Map
# P L) Place & Route
P2 Generate Programming File

= '_,_'-;E.

FR File

Manage Cionfieuration Project (iMP &G
gu Analyze Dezign Using ChipScope

Figure 8-5 Generate Target PROM/ACE File on ISE

2. If pop-up following Warning window, please click “OK”.

™ Warning EI

Mo iIMPACT project file exiztz. Glick OK to open iMPACT. You will then need to add

! E complete programming detailz to PROM file formatter or SystemACE and then save
the iMPACT project file. Once thiz step iz completed, subzequent runs of the
'Generate Target PROMSACE file' process can generate the file without needing to
open the iMPACT GLL

Figure 8-6 Warning window
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3. Double click to “Create PROM File” on iMPACT.

£. ISE iMPAGT (M.63c)
File  Edit Wiew Operations Output Debug Window Help
DEIE IR

IMPACT Flows 0O/ x

B8 Boundary Scan
=]

iMPAGT Processes +08&F X

Conzole +0F X

No automstically ssved previous project to load.

4 ) | ]

Conzole ra Errars ||L Warnings

ANANN NN |

Figure 8-7 iIMPCAT - window 1 -

4. Select “SPI Flash - Configure Single FPGA”. Then click the Arrow.

£. PROM File Formatter
Step I- Select Storage Target Step 2 Add Storage Device(s) Step I Enter Data

Tarest FPGA jeneral File Detai Walue
Checksurn Fill FF
[ Mon-volatile FPGA Storage Device (hits) walue

Storage Device Type @

- Spartan3an " .
Add Storage Device Remove Storage Device Output File Mame: | Untitled

: Cukput File 2
onTigare MUtGoo At Ceipdline:13. 30TSE_DS, =
(= BPI Flash
Configure Single FPGA -

Configure MultiBoot FRGA Flazh/FROM File Property Walug

Configure from Paralleled PROMs E = e s BIN

- Genetic Parallel PROM

Use Power-of-2 For Stark Addr Mo

Mumnber of Bitstream 2
Bitstream 0 Start Address a
Bitstream 1 Start Address 675840

Add Mon-Configuration Data Files [Yes

Mumnber of Data File
Auto Select PROM P, - -

Description:

Ifyiou are targeting any 3rd party supplied SPI PROM, salect thiz storage device type

ak. [ Cancel H Help ]

Figure 8-8 iIMPACT - windows 2 -
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5. Select “128M” at “Storage Device(bits)”. Then click to “Add Storage Device”.

Formatter
Step I Select Storage Target Step 2 Add Storage Device(s) Step I Enter Data
Storage Device Type Storaze Device (bits) 128K jeneral File Detai Walue
#ilinx FlashiPROM 198K Checksum Fill FF
=J- Mon-tolatile FRGA Add Storage Device orage Device alue
Spartan3an .
o 5T Flpash Cukput File Mame [ Untited

Configure Single FPGA

Qutput File
Configure MultiBoot FPGA Loc:tion Cixilinz 3, 30ISE_DSY
—I- BPI Flash
Configure Single FPGA -
Configure MultiBook FPGA Flazh/PROM File Property Walue
Configure from Paralleled PROMs E = EEET o EIN
Generic Parallel PROM

Use Power-of-2 for Start Addr — [Mo

Mumber of Bitstream 2
Bitstream O Start Address a
Bitstream 1 Start Address 675840

Add Mon-Configuration Data Files |Yes

Mumber of Data File
[] Auto Select PROM T
Description:

In thiz step, you wil select the appropriate target device .

» Storage Dewvice: Thiz selection allows you to choose the specific device memory density you are targeting.

» Add Storage Device: After zelecting the memory target, use this button to add the device to the target Storage Device list below.

« Remove Storage Device: Use this button to delete the target device from the list below. Select the device and click this button to remowe it from the list.
» Auto Select PROM: [fyou select this option, iMPACT will choose a device density large enough to hold your specified data.

Ok Cancel ] ’ Help

Figure 8-9 iIMPACT - window 3 -

6. Click to the Arrow, Select “Output File Name” and “Output File Location” then click “OK”

Step I- Select Storage Target Step 2 Add Storage Device(s) Step 3. Enter Data

Storage Device Type Storaze Device (bits) T25M jeneral File Detai alue
¥ilir: Flash/PROM Checksum Fill

f FF
Spartan3an .,

R 125M Qutput File Mame | sample
Configure Single FPGA

Qutput File
Configure MultiEoot FPGA Location Cifsample
=) BPI Flash
Configure Single FPGA =
Configure MultiBoot FPGA Flash/PROM File Property alue
Configure from Paralleled PROMs E E File Format MCS w
Genetic Parallel PROM
Add Mon-Configuration Data Files |Ma v

[] Aute Select PROM
Description:
In thiz step, you will enter information to assistin setting up and generating a PROM file for the targeted storage device and mode.

» Checksum Fill Walue: When data iz insufficient to fill the entire memory of a PROM, the wvalue spacified here iz uzed to calculate the checksum ofthe unused portions.

» Dutput File Mame: Thiz allows you to specify the base name ofthe fle to which your PROM data will be written

» Dutput File Location: This allows you to specify the directory in which the file named abowe will be created

= File Format: PROM files can be generated in any number ofindustry standard formats. Depending on the PROM file format your PROM programmer uses, you output a MCS, HEX, UFP,
ISC or EIM file. MOS is the most popular. 150 is used when targeting programming flows that utiize IEEE Std 1532, Third Party socket—based programmers usually sccept any of the listed ¥

Ok ’ Cancel ] ’ Help

Figure 8-10 iMPACT - window 4 -
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7. Click to “OK”

£. Add Device

» Start adding device file to
Revizion 0

Figure 8-11 iMPACT - window 5 -

8. Select “bit file”

Add Device X

Laok. in: Il‘f}sample LI (€] e )

e

Deskiop

tu Computer

.
M ehvan File name: Isample.mcs ;I Open
. Files of tppe: IAII Files [*.7] ;I Cancel |
Figure 8-12 iMPACT - window 6 -
9. Click to “No”
€. Add Device X

Would wou like to add another device file to
\__n/ Rewvigion: 07

10. Click to “OK”

. You have completed the device file entry.
Click 'Ok’ to continue

Figure 8-14 iMPACT - window 8 -
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11. Double click to “Generate File”

76xd) — [PROM File Formatter: SPI Flash Sinsle FPGAI

File  Edit View Operations Ouwtput Debug ‘Window Help -8 x
gn=4c N =Rl .
IMPACT Flows 0 & X s
‘B8l Boundary Scan 0x0000_0000
[=] SwstemAGE
[£] Create PROM File (PROM File Formatter)
#- =] WebTalk Data
PROM
zamplehbit 12em
xoTh325
E sample kit
(=]
=z | g
- | &
ol
iMPACT Processes +0& x &
are: =
I md Cenerate Fils
0x00FF_FFFF
-
!’«f@ FPROM File Formatter: SPI Flash Single FPGA
Console +08 X
Numwber of Revisions : 1 [
Muwber of PROMs : 1
FPROM Name : 16M PRON Fize : 16777216 hits
EMNDI of Beport
/¢ *%% BATCH CMD : setittribute -design -attr name -value "0000™
/¢ ®%% BATCH CMD : addDevice -p 1 -file "C:/sample/sample.bit"”
'"1': Loading file 'C:/sample/sample.bit’
J INFO: iMPACT - Elapsed time = 4 sec.
done. b
< ¥
g Console @ Errors | 1Y ‘Warnings
PROM File Generation | | Target SPI Flach |91548,896 Bits used | | File: sample in Location: G¥sample/

Figure 8-15 iMPACT - window 9 -

12. If IMPACT shoes the “Generate Succeeded”, finished to generate configuration file.

SE iIMPACT (0_76xd) — [PROM File Formatter: SPI Flash Single FRPGA]

(@ File Edit Miew Operations Output Debug Window Help
ODPEH DR ¥ mDANR
iMPACT Flows —+ 05 X ~

‘8l Boundary Scan 0:0000_0000

E SystemACE

[Z] Greats PROM File (PROM File Formatter)
% |2] WebTak Data

ols

128M

zamplebit
*xCTk323
sample bit

0asy

IMPACT Processes —+08 x

fvailable Operations are:
=) Generate File

HERTd £ WCdd

Generate Succeeded

0<00FF_FFFF

»
!’-f;& PROM File Formatter: SPI Flash Single FPGA |
Gonsole +08& X
/4 ¥%% BATCH CMD : generate ~
Ox=aeSd9c (11443612) bytes loaded up from Ox0
Uzing user-specified prom size of 16354K
Writing file "C:'\sample)sample.mos™,
Writing file "C:%\sample'sample.prm™.
Writing file "C:'\samwple'sample.cfi”.
/4 #%% BATCH CHND : setCurrentDesign -version O
hd

< >
El Conzole a Errors | 1 ‘Warnings

PROM File Generation | |Tareet SPI Flash |91548896 Bits used | |File: sample in Location: G¥sample/

Figure 8-16 iMPACT - window 10 -
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8.5. Downloading the configuration file to Flash memory

This section describe the download configuration file to Flash memory.
Connecting Platform USB cable to JTAG connector(CN1) and Power On. Then starting the iMPACT.

Figure 8-17 JTAG connector (CN1)

1. Double click to “Boundary Scan” then click to “Initialize Chain”.

£. ISE iMPACT (0.76xd) — [Boundary Scan] Q@I§|
fff@, Eile  Edit \iew Operationz Qutput Debug  Window  Help -ax
DELCIHE B =P

iMPACT Floves +08 x

‘&8 Boundary Scan

[=] SvstemAGE

E Create PROM File (PROM File Formatter)
=] WebTalk Data

Right click to Add Device of [nitialize ITAG chain
iMPACT Proceszes +08 x

fvailable Operations are:

E{& Boundary Scan
Conzole —+08 x
Welcome to iMPACT
iMPACT Wersion: 13.3
J// *%% BATCH CHD : setMode -hs
Jf *%% BATCH CHD : setMode -bs
Jf **% BATCH CHD : setMode -bs
4 F%% BATCH CHMD : setMode -h=s
< >

[E] console e Errors | 1\ ‘Warnings

Ma Cable Connection | | Mo File Open

Figure 8-18 Download operation 1
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2. Please cancel the file select windows. Then right-click to FPGA and select “Add SPI/BPI Flash”

£, ISE iMPAGT (0.76xd) — [Boundary Scanl M[=1E3
- | X

E‘:& File  Edit “iew Operationz Output Debug  Window  Help

DPEH s DEXmEX: BHO:AN

iMPACT Flows 08 x

‘o3l Boundary Sean TEFLIERD
[=] SystemACE bo-so-d

|=] Greate PROM File {(PROM File Formatter) i
=] WebTalk Data |
; 2

ccess eFUSE Registers v
Get Device [D
Get Device Sienature/Usercode

nCTRI2
bypas:

DO

Mew Lionfiguration File..

HEE IEN

iMPAGT Proceszes w05 X Set Programming Properties...

frvailable Operations are: Set Erage Properties..

=P Program eFUSE Registers..
=) Read eFUSE Registers

=) Set eFUSE Gontrol Register ..
=) Read eFUSE Control Register
=) Get Device Sienature/Uzercode
=) Read Device Status

Launch File Assignment Wizard

!Tf@a Boundary Scan

Console «+08 X

_ - - - e ~

done.

PROGREZS_END - End Operation.

Elapsed time = 0 sec.

/4 *** BATCH CMD : identifyMPH

w

< >
5| Coneole | @ Ervors | 1\ Warnines

Configuration | | Platform Cable USE T |6 MHz usb—hz

Figure 8-19 Download operation 2

3. Select the configuration file ((MCS)

Add PROM File X

F7 WIS |_;l zample j &% B

R M)

F

TAIME

B e
74 ToE1-5
<

D
74 Fybd-4

Frl LN |Sa mple mecs j R ()
=l |

FrA LOTELAT:  |MCS Files (*mos) Fri Al

Figure 8-20 Download operation 3
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4. Select “N25Q128 1.8/3.3V” and Set Data Width “4” then click to “OK”

£. Select Attached SPL/BPI

Select the PROM attached to FPGA:
SPI PROM w (I N2E0128 18533 "

Data Wit I

Figure 8-21 Download operation 4

5. Double click to “Program” on iMPACT Processes”

E. ISE iMPACT (0.76xd) - [Boundary Scan] (=03
:f:"':@ File  Edit  Miew Operations Output Debug  Window Help — | & X

ODPEH ¥ EXmamX: 283! =T FN
IPROV (Pl @0l & 2 Right click device to select operations
‘=gl Boundary Scan
[=] SvstemAGE
|=] Create PROM File (PROM File Formatter)
=] WebTalk Data ol

aste-
-
2

#oTk32at
bypass

TDO

iMPACT Processes «+08 x
fuailable Onerations are:

| =p Program|
o Verify
P Eraze
=P Blank Check

=) Readback

mPp Get Device Checksum
m Read Device Status

f-—f-f& Boundary Scan

Console «+08 x

Elapsed tims = 0 =sec. ~
J/ *%* BATCH CMD : identifyMPM

SJelected part: NZ5Q1zZ&

JFf *%% BATCH CMD : attachflash -pozition 1 —-3pi "NZ250Q128"

Unprotect sectors: FALSE

ff ®%% BATCH CMD : assignfiletoattachedflash -position 1 -file "C:/fsample/sample.mcs'

< >
El Consale @ Errors || 1Y Wiarnings
Configuration | | Flatform Gable USE O |6 MHz usb-h=s

Figure 8-22 Download operation 5
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6. Click to “OK”

. Device Prozramming Properties — Device 1 Programming Properties

Categary

=i Boundary—iscan
Device T FPGA xc k3ot ) Property Mame Walue

De 1 ( Attached FLASH, .
o Werify
General GPLD And PROM Properties
Dezign-Specific Erase Before Programming

FPG#A Device Specific Programming Properties

After programming Flash.. automatically load FPGA with
Configuration Bank Voltage Bazed on CFGEEVS pin
< >

I[ (0] 4 ” Catcel ] [ Bpply l I Help

Figure 8-23 Download operation 6

7. IMPACT start to downloading configuration data to Flash Memory

: AEE|

£ _ 8 x
DPEH| X8z =T ,K
iMPACT Flows + 08 X

Right click dewvice to select operations
#- ga Boundary Scan
[=] SystemAGE

|=] Create PROM File (PROM File Formatter) {
- |2] WebTalk Data DI Eimwr
xcTk325
bypass

iMPACT Processes + 08 x

E Configuration Operation Status g|

Executing command...

!'-f:& Boundary Scan

Gonsole «+08 x
Found Slave on Bus Index. ~
SPI core clock speed walue = 0OxAB01.

PROGRESS_START - Starting Operation.
'1': IDCODE is 'EZ0bald' (in hex).
'1': ID Check passed.

'1': Erasing Dewvice.
'1': Using Sector Erase.

<
E] Gonsole |@ Errors | 1\ Wamings
Configuration | | Platform Gable USB I &6 MHz usb-hs

Figure 8-24 Download operation 7
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8. If IMPACT shoes the “Program Succeeded”, finished to downloading.

£, ISE iMPACT (0.76xd) — [Boundary Scanl

E‘g File Edit View Operations Cutput  Debug  Window Help - | &8
NP2E Xl =0 FR
IR (s o & = Right click device to select operations
‘B8 Boundary Scan
[£] Systemace | ===
|=] Creats PROM File (PROM File Formatter) E
|=] WebTalk Data oI ook
*CTk325
bypass
iMPACT Processes +08 X
Succeeded
E‘@ Boundary Scan ‘

Conzale + 08 x
done. ”~
'1': Verification completed.

'"1':Programming in x4 mode.
PROGRESS END - End Operation.
Elapsed time = 1166 sec.
i) INFO:iMPACT - '1': CheckKing done pin....done.
'1': Programmed successfully.
v
< >
[E] Gonsole o Errars | 1\ Warnines
Configuration | | Flatform Cable USE T |6 MHz usb-hs

Figure 8-25 Download operation 8

9. FPGA needs to configured by SW10(Reconfiguration SW) or Power Off/On.

Figure 8-26 Reconfiguration Switch

10. FPGA configuration states is indicated by LED23 and LED24
LED23(Green): Configuration done

LED24(Red): Configuring or Configuration fail.

Figure 8-27 Configuration Status LED
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8.6. Default Settings
Following Figure shows a setting Jumper and DIP switches.

JP35 § JP36

= Inrevium s

Figure 8-28 Jumper and DIP Switches location

Table 8-1 Default Settings

No. | Silk No. | Initial Setting Function
1 SW2.3 ALL OFF Video Clock setting
2 Sw4 ALL OFF Clock select setting
3 SW5 ALL OFF DIP Switches setting
4 JP24 1-2 FMC_HP_Bank voltage(2.5V / 3.3V)
5 JP25 Open PMBUS_ADDRO(GND_90.9K,1% / GND_41.2K,1% / No Supply)
6 JP26 Open PMBUS_ADDR1(GND_90.9K,1% / GND_41.2K,1% / No Supply)
7 JP28 1-2 FMC_LP_Bank voltage (2.5V / 3.3V)
8 | JP31,32 5-6 FMC_HPC1 VADJ voltage (2.5V / 3.3V / No Supply)
9 | JP33,34 5-6 FMC_HPC2 VADJ voltage (2.5V / 3.3V / No Supply)
10 | JP35,36 5-6 FMC_LPC1 VADJ voltage (2.5V / 3.3V / No Supply)
11 | JP37,38 5-6 FMC_LPC2 VADJ volage (2.5V / 3.3V / No Supply)
12 JP39 1-2 VCCADC voltage (VCCAUX / VCCADC / No Supply)
13 JP40 1-2 VREFPcoltage (XADC AGND / VREFP / No Supply)

Bold Character are default setting.
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EC Declaration of Conformity

Tokyo Electron Device Limited.
We declare, under our sola respansibility, that the product

Froduct: Kintex-7 FPGA Evaluation Board
IModel: TB-7K-325T-IMG

To which this declaration relates complies with the pravisions of fellowing European Directives:

TA2EED as amended by 93EHEEC - Directive an the harmonization of the laws of Member States
relating to electrical equipment designed for use within certain voltage limits;

BO/336/EEC as amended by 92/31/EEC and 93/63/EEC - Directive on the approximation of the laws of
the Member States relating to electromagnetic compatitility.

2004M08/EC as ameanded by

Allied Harmonized Standards
EN 55022({2010) Class A

EN 61000-3-2(2006) + A2(2009)
EMN 81000-3-3(2008)
EN 55024{2010)

Authorized Representative
Tokyo Electron Device Limited

Yokohama East Squars
1-4, Kinko-cho, Kanagawa-ku,
Yokohama City, Kanagawa 221-0056, Japan

Signature: & M

Tomoaki Ando
Director of PLD Department

Date of Issue: __ /& )@Wﬁ'f_ P A o
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=3 TOKYO ELECTRON DEVICE
=

PLD Solution Dept. PLD Division
URL: http://solutions.inrevium.com/
E-mail: psd-support@teldevice.co.jp

HEAD Quarter: Yokohama East Square, 1-4 Kinko-cho, Kanagawa-ku, Yokohama City,
Kanagawa, Japan 221-0056
l TEL: +81-45-443-4016  FAX: +81-45-443-4058 I




