





Adjust Data Pattern using VIO Console

= Select VIO Console 4
= Set tg_mod_en_sel to 1
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Adjust Data Pattern using VIO Console

= Set tg_data_mode to “3” for HAMMER_DATA MODE

_|of x|
Eile View JTAG Chain Device VIO Window Help

® | 174G Scan Rate | Ul 5| ¥k

= =4 :
Project: ML605_SODIMM_example_desi (8 & vi0 Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:4 MyVIO4 (VI0) :

tg_clr error

tg mod en sel

JTAG Chain :
DEV:0 MyDevicel (System_ACE_CF) g Bus/Signal
¢ DEV:A MyDevice1 (XCEVLX240T) _
System Monitor Console : dbg_pd maintain 0_only III
% UNIT:0 MyILAQ (ILA) [ —— o |
Trigger Setup : - - =
Waveform ‘B ¢ dbg_inc dec_sel 0
g | [
o~ UNIT:1 MyVIO1 (VID) | - dbg_dec_cpt
o= LIMNIT:2 MyWI02 (VIO) 3 .
o UNIT:3 MyVIO3 (VIO) | dbainc_rd das
¢ UNIT:4 MyVI04 (VIO) ‘N - avg_dec_rd dgs
VIO Console :
3

o tg addr mode

o= tg data mode

T B DL DL DL DL DL DL DL DL DL DL DL DL L DL E e L e e e e e DDy s
D B E D B B D B D LD LD DL DD LD LD LD DL DL DL DL DL DL DL DL D LD LD LD LD LD D DD LD LD LD DL DL DD DL DL DL D LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD DD LD LD DD LD LD DD LD LD LD LD DD LD DL DD LD LD DD DD LD LD DD DD DD DD DD DD DL DD DD DD DD n Y
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Adjust Data Pattern using VIO Console

= Select VIO Console 1
= Note error is active

-0 x|
Eile View JTAG Chain Device VIO Window Help
|@ | TaGscanrate: [Boms  [w] S| U O | ok
= 14
Project: ML605_SODIMM_example_desi (8 & vi0 Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:1 MyVIO1 (VIO) :
JTAG Chain
DEV:0 MyDevicel (System_ACE_CF) g Bus/Signal
¢ DEV:A MyDevice1 (XCEVLX240T) _
Systemn Monitor Console : dbg_rdlvl done[0]
o UNIT:O MyILAD (ILA) dbg rdlvl done[l]
Trigger Setup : - -
Waveform dfi init complete
Listing .
rat pll ck fb
Bus Plot 5 F
e UNIT: My (VIO error
VIO Console [ comvare commt
o= LIMNIT:2 MyWI02 (VIO) : e
o= LIMNIT:3 MyWI03 (VIO) M| = dbg wl dgs inverted
¢ UNIT:4 MyWI04 (VIO) 3
VIO Console = dbg wl odelay dgs tap cnt 0
o= dbg wl cdelay dg tap cnt 0
o= dbg wl odelay dgs tap cnt 1
o dbg wl cdelay dg tap cnt 1
DOME
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Adjust Data Pattern using VIO Console

_,_,,\.
[EXW

1<

(D
1

= Press and release the CPU RESET switch,

SW10, after each change to tg mod_en_sel
or tg_data_mode
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Adjust Data Pattern using VIO Console

= Error is now cleared

_|of x|
Eile View JTAG Chain Device VIO Window Help

|i| JTAG ScanRate: [280ms [« | 51| U & | 3k

e 14
Project: ML605_SODIMM_example_desi (8 & vi0 Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:1 MyVIO1 (VIO) :

JTAG Chain

DEV:0 MyDevicel (System_ACE_CF) § Bus/Signal

¢ DEV:1 MyDevice1 (XCEVLXZ240T) :
System Monitor Console

dbg_rdlvl deone[0]

¢ UNIT:0 MylLAD (ILA) : dbg rdlvl dene[l]
Trigger Setup g
Waveform : dfi_init_ complete
Listing i
Bus Plot : rst_pll ck_fb
¢ UNIT:1 MyWI101 (VD) error
_D Console :
¢ UNIT:2 MyVIO2 (VIO) : ¢ compare_count
VIO Consale M| o= dbg wl dgs inverted
¢ UNIT:3 MyVIO3 (VIO) : -
VIO Consale o dbg wl odelay dgs tap cnt 0
¢ UNIT:4 MyW104 (VIO) A o dbg wl odelay dg_tap_cnt 0
VIO Console :

o= dbg wl odelay dgs tap cnt 1

o dbg wl cdelay dg tap cnt 1
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Adjust Data Pattern using VIO Console

= Click on Waveform; click the Arm Trigger button (1)

*= Force a trigger by clicking the T! button (2)
=0l x]

Eile View JTAG Chain Device TriggerSetup Waveform Window  Help

@ | Trigger Run Hode: =] 21209 512 2E
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Adjust Data Pattern using VIO Console

= Hammer PRBS Data Mode
— 64 bit DQ data bus hammer pattern

=10l x|

Eile View JTAG Chain Device Trigger Setup Waveform Window Help
@ | TriggerRunMode: [Sinale [ ]| » m T | R & 9 | R £ H

@ Waveform - DEV:1 MyDevice1 (KCEVLA240T) UNIT:0 MyILAD {ILA}

FiLi] 7 78
| | |

y
4

Bus/Signal X 8]

fdfi_init comp...

o= fdbg rdlvl done

o fdbg rdlvl err

Error ] 0

gpp_rd data walid a 0 |

| > /abg_radata_risen |0000|aocofoooog FFFFFFFFFFFFFEFF Jioooon.. X 0000

1| & /abg_radata ra110 |000o|ooooifoonog 0000000000000300 A 000d
o fdbg_rddata risel [00001(0000100000 FFFFFFFFFFFFFFFF 000000a00a0an
o~ /dbg_rddata falll [00001l00001|00000 0000000000000800 0000000000004
1= [ DDA o]
 Waveform captured Jul 20, 2010 6:41:10 Al : ofe[r] o of«r] 20 =|:|
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Adjust Data Pattern using VIO Console

= Set tg_data_mode to “7” for PRBS data pattern

= Push CPU Reset, click Arm Trigger button, click T! button

Eile View JTAG Chain Device VIO Window Help

|i| JTAG Scan Rate: [250ms ||

Project: MLG05_SODIMM_example_desi

JTAG Chain
DEV:0 MyDevicel (System_ACE_CF)
¢ DEV:1 MyDevice1 (XCEVLXZ240T)
System Monitor Console
¢ UNIT:O MyILAD (ILA)
Trigger Setup
Waveform
Listing
Bus Plot
¢ UNIT:1 MyWI31 (VI10)
VIO Console
¢ UNIT:2 MyWIO2 (VIO)
VIO Console
¢ UNIT:3 MyWI33 (VIO)
VIO Console
¢ UNIT:4 MyWIO4 (VIO)
VIO Console

| U S| &

&} VIO Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:4 MyVIO4 (VIO)

=10l x|

Bus/Signal

dbg pd maintain 0 _only

dbg _ocb mon off

o= dbyg inc dec sel

dbg_inc_cpt
dbg_dec_cpt
dbg_inc_rd dgs
dbg_dec_rd dgs
tg_clr error

tg mod en sel

o tg addr mode

o= tg data mode

T B DL DL DL DL DL DL DL DL DL DL DL DL L DL E e L e e e e e DDy s

T T T BTt T T T B Tt T T B Tt T T B Tt T T T B Tt T T T B Tt T T B Tt T T T B Tt T B T T B T T B T T B T T B DT T B D T D B DT D B D D B DT T D T h D E e DT D T DD n D DT D DD D L LS L e D s DT T D

DONE
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Adjust Data Pattern using VIO Console

= PRBS Data Mode

Eile View JTAG Chain Device Trigger Setup Waveform Window Help
(@ | TrggerRunmoce: [Sinale [ ]| > W T | § S 9 ¢ 2 2 H

i
@ Waveform - DEV:1 MyDevice1 (KCEVLA240T) UNIT:0 MyILAD {ILA}

4

=10l x|

g0

Bus/Signal X 8] I

fdfi_init comp...

o= fdbg rdlvl done

o fdbg rdlvl err

ErEQE 0 1]

gpp_rd data walid ] 0 | |

o fdbg rddata rise0 |0000/(00000000Q0000 }.{ 40FA394A40FAZT4A }{ S1F4729451F472594

o jdbg rddata fall0 |0000(000000Q0QO0O0 }.{ 40FAZ94A40FAZT4A }{ S1F4729431F47254

o /dbg rddata risel |0000i(0000/(00000000 W 4OFAZ04A40FA3048 ¥ S1F4720481F47204 )

o~ /dbg rddata falll |0000i0000(00000000 B ADFAIOAAADFAIGAA K S1F4720481F47294 §

1 I DR EDE

Waveform captured Jul 20, 2010 6:42:28 Al : of«Jr] o of(Jp] a0 o

DONE
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Example Design VIO Consoles

= Useful for PHY layer logic debug and status

= Available if “debug” option is checked in MIG GUI

— Monitor PHY outputs
» Status of write calibration
» Status of read calibration

— Phase detector control
— Read data capture clock adjustment
— Disable selected PHY features
= Reference documentation in UG406
— “PHY Layer Debug Port” section
— Table 1-25 for signal definitions and descriptions

= VIO port assignments (4 cores) defined in “example_top.v”

& XILINX.



Example Design VIO Consoles

=ioidf = VIO Console 1
File View JTAG Chain Device VIO Window Help
[@| sacScanRate: [Foms [+ 51| Ul © | K — Write Path Calibration Status

| ] VIo Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:1 MyVIO1 (VIO) B’ O — Read Leveling Done, Read
: Bus/Signal Leveling Error

dbg_rdlvl done[0]

— Initialization complete, PLL reset
dbg_rdlvl done[l]

dfi_init_complete . — Note: Press CPU RESET to
zst_pll_ck fo . clear error status in this VIO
console

o= compare count

= dbg wl dgs inverted

= dbg wl odelay dgs tap cnt O
= dbg wl odelay dq tap cnt O
o= dbg wl cdelay dgs tap cnt 1
o= dbg wl cdelay dg tap cnt 1

o dbyg wl cdelay dgs tap cnt 2

o dbg wl cdelay dg tap cnt 2

o= dlxg wl ocdelay dgs tap cnt 3
= dbg wl ocdelay dg tap cnt 3

= dbg wl odelay dgs tap cnt 4

£ XILINX.




Example Design VIO Consoles

& ChipScope Pro Analyzer [ML605_SODIMM_example_design] I ] | = VIO Console 2 & VIO
File View JTAG Chain Device VIO Window Help
/@ | acscanrate: [Eims  [v] 51| U D |k Console 3

: &} VIO Console - DEV:1 MyDevice1 (XCEVLX240T) UNIT:2 MyVIO2 (VIO) o o — Read Path Calibration Status

Bus/Signal Value

o dbg cpt tap cnt O 12
o= dbg cpt_tap ent 1 11
o dbg cpt tap cnt 2 14
o dbg cpt tap cnt 3 o7
o dbg cpt tap cnt 4 oy
o dbg cpt tap cnt 5 15

¢ dbg cpt tap cnt & 0a

¢ dbg cpt tap cnt 7 o7y

= dbg rd active dly

o~ dbg_rd bitslip cnt 0
o~ dbg rd bitslip cnt 1
o~ dbg rd bitslip cnt 2
o~ dbg rd bitslip cnt 3
& dbg rd bitslip cnt 4

= dbg rd bitslip cnt 3

= dbg rd bitslip cnt 6

£ XILINX.




Example Design VIO Consoles

ChipScope Pro Analyzer [ML605_SODIMM_example_design] -0l x| m VIO Console 2 & VIO
File View JTAG Chain Device VIO Window Help

/@ | acscanrate: [Eims  [v] 51| U D |k Console 3
al

+}| £ VIO Console - DEV:1 MyDevice1 (XCEVLX240T) UNIT:3 MyVIO3 (VIO) o o — Read Path Calibration Status

Bus/Signal Value

o dbg cpt first edge cnt O oc
= dbg cpt_second edge cnt 0 17
o= dbg cpt first edge cnt 1 0B
o dbg cpt second edge cnt 1 17
o dbg cpt first edge cnt 2 0E
o dbg cpt second edge cnt 2 19
o dbg cpt first edge cnt 3 01
¢ dbg cpt second edge cnt 3 oc
o dbg cpt first edge cnt 4 01
= dbg _cpt_second edge cnt 4 oD
o= dbg cpt first edge cnt 5 0OF

o dbg cpt second edge cnt 5 1A

o dbg cpt first edge cnt 6 0z

o dbg cpt second edge cnt 6 oo
= dbyg cpt first edge cnt 7

&= dbg cpt second edge cnt 7

T ——— — £ XILINX.




Example Design VIO Consoles

{2 ChipScope Pro Analyzer [ML605_SODIMM_example_design] I | | m VIO Console 4
File View JTAG Chain Device VIO Window Help
(@ | TG ScanRate: [Bms  [+] 51| Ul © | K — Phase Detector Controls

| & vio Console - DEV:1 MyDevice1 (XC6VLX240T) UNIT:4 MyViod (vio) o [ — Read Data Capture Clock

Bus/Signal Adj ustment

dbg pd off
dbg pd maintain off

dbg pd maintain_0_only

dbg ocb mon off

o= dbg inc dec sel

dbg inc cpt
dbg_dec_cpt
dbg_inc_rd dgs
dbg_dec_rd dgs
tg_clr error

tg_mod en_sel

o tg addr mode

5

o tg data mode

— — £ XILINX.




Measure Read Data Window with VIO

=10l x|
- VIO ConSOIe 4 File View JTAG Chain Device VIO Window Help
— Set dbg_pd_off to 1 |i| JTAG Scan Rate: WIRSRE =

— This turns off the Phase Detector {82 vi0 Console - DEV:1 MyDevicet (XCoVLX24 o' Ef B
5 Bus/Signal Value

— Set dbg_pd_maintain_off to 1

dbg pd off

— This turns off the Phase Detector | (RS ——
Maintenance || wosameintaia o oty

dbg ocbh mon off

— Select data group (0, 1, 2, etc,)

&= dbg_inc dec sel

dbg_inc_cpt
dbkg_dec_cpt
dbg_inc_rd dos
dbg dec_rd dgs
tg _clr error

tg mod en sel

= tg_addr mode

@ tg data mode

E o L S L L L L B L L L L L L L L L L L L B BN EL Y

DOMNE
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Measure Read Data Window with VIO

=10l x|

= VIO Console 4

Eile View JTAG Chain Device VIO Window Help

— Set dbg_inc_dec_selto 0 2 |@ | 76 Scan Rate HIINSYE::
— This selects the data group (0, 1, 2, etc,) || & vio Consate -0ev:1 uypecet pxcovixae.. o & I

Bus/Signal

dbg pd off
dbg pd maintain off
dbg pd maintain 0 only

dbg ocbh mon off

= dbg _inc dec sel

dbg_inc_cpt
dbkg_dec_cpt
dbg_inc_rd dos
dbg dec_rd dgs
tg _clr error

tg mod en sel

= tg_addr mode

@ tg data mode

E o L S L L L L B L L L L L L L L L L L L B BN EL Y

DOMNE
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Change tap delays to measure window

" Increment Taps

— Note the initial value of dbg_cpt_tap_cnt_0, in this case 11
— The error LED should be off

=10l %]

File View JTAG Chain Device VIO Window Help
’i| ITAGScanRate: [280ms  [w]| 51| Ul & | 3k

N &} VIO Console - DEV:1 MyDevicet (XC6VL... o° [
Bus/Signal Value Bus/Signal Value Bus/Signal Value
|| — o _pa oz= o dbg_cpt_tap cnt 0 11 dbg_rdlvl_done[0] o
dbg_pd maintain_off o= dbg_cpt_tap ecnt 1 1 DI TETL_SILE L 9
dbg_pd_maintain 0_only III o= dbg cpt_tap cnt 2 13 dfi_init_complete @
dbg och mon off III o dbg cpt tap cmnt 3 13 rat pll ck fb Q
o dbg inc dec sel 0 o= dbg_ cpt_tap cnt 4 06 errct J
dbg_inc cpt o dbg cpt tap cnt 5 13 o compare count 0
dbg dec_cpt o dbg cpt tap cnt 6 06 o= dbyg wl dgs inverted FF
dbg_inc_rd dgs ¢ dbg cpt tap cnt 7 & dbg wl odelay dgs tap cnt O OE
dbg dec_rd dgs o dbg_rd active dly o dbg wl odelay dg tap cnt 0 06
: 1 -



Change tap delays to measure window

" Increment Taps
— Increment tap delay by clicking on dbg_inc_cpt until an error occurs
— Note tap value that causes the error and subtract one: 17 -1 =16
— Take the difference of the final value and the initial value: 16 — 11 =5

=10l %]

File View JTAG Chain Device VIO Window Help
’i| ITAGScanRate: [280ms  [w]| 51| Ul & | 3k

_ &} VIO Console - DEV:1 MyDevicet (XC6VL... o° [
Bus/Signal Value Bus/Signal Value Bus/Signal Value
|| — o _pa oz= o dbg_cpt_tap cnt 0 17 dbg_rdlvl_done[0] o
dbg_pd maintain_off o= dbg_cpt_tap ecnt 1 1 DI TETL_SILE L 9
dbg_pd_maintain 0_only III o= dbg cpt_tap cnt 2 13 dfi_init_complete @
dbg och mon off III o dbg cpt tap cmnt 3 13 rat pll ck fb Q
o dbg inc dec sel 0 o= dbg_ cpt_tap cnt 4 06 errct o
dbg inc cpt I o= dbg cpt_tap cnt 3 13 * compare_count E
dbg dec_cpt o dbg cpt tap cnt 6 06 o= dbyg wl dgs inverted FF
dbg_inc_rd dgs ¢ dbg cpt tap cnt 7 & dbg wl odelay dgs tap cnt O 0E
dbg dec_rd dgs o dbg_rd active dly o dbg wl odelay dg tap cnt 0 06
: 1 -



Documentation

= Virtex-6
— Virtex-6 FPGA Family
http://www.Xxilinx.com/products/virtex6/index.htm

= ML605 Documentation

— Virtex-6 FPGA ML605 Evaluation Kit
http://www.xilinx.com/products/devkits/EK-V6-ML605-G.htm

— ML605 Getting Started Guide
http://www.xilinx.com/support/documentation/boards _and_kits/ug533.pdf

— ML605 Hardware User Guide
http://www.xilinx.com/support/documentation/boards _and_kits/ug534.pdf

— ML605 Reference Design User Guide
http://www.xilinx.com/support/documentation/boards _and_kits/ug535.pdf
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