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VC707 Si570 Programming Overview

> Xilinx VC707 Board

> Software Requirements

> Setup for the VC707 Si570 Programming
> Programming the Si570

» Correcting the Frequency

> Programming the FMC Si570

> References

Note: This presentation applies to the VC707 & XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming Overview

> Description

— The VC707 board has a Silicon Labs Si570 Programmable Oscillator that
defaults to 156.25 MHz. Via the IIC bus, the frequency of this device can be
changed. This tutorial shows how to change the output frequency of this
device.

& XILINX » ALL PROGRAMMABLE.



Y o
Xilinx VC707 Board
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ISE Software Requirements

» Xilinx ISE 14.3 software
— Apply

Al
\ L, |
Project Navigator
Felease Yersion: 14.3
Application Yersion: F40xd
Copyright © 1995-2012 Xilinx, Inc.
Al rights reserved, i' XILlNX

& XILINX » ALL PROGRAMMABLE.


http://www.xilinx.com/support/answers/52368.htm�

ChipScope Pro Software Requirement
> Xilinx ChipScope Pro 14.3 software

ChipScope Pro Analyzer

Releaze Version: 14.3
Application Werzion: P.40xd [Build 14300.12.277.13934]

Copyright [c] 1995-201 2 iling, Inc.
All rightz reserved.

CivpScope Pro & XILINX.

& XILINX » ALL PROGRAMMABLE.



VC707 Setup
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> Connect a USB Type-A to Mini-B cable to the USB
UART connector on the VC707 board

— Connect this cable to your PC



VC707 Setup

,,,,,,
" s

/ / > Connect a USB Type-A to Micro-B cable to the USB
JTAG (Digilent) connector on the VC707 board

— Connect this cable to your PC
— Power on the VC707 board for UART Drivers Installation



VC707 Setup
> Install USB UART Drivers

Welcome to the InstallShield Wizard for Silicon
Laboratories CP210x YCP Drivers for Windows
XPA2003 Server/Yista/7 v6.1.00

The InstallShield \Wizard will copy Silicon Labarataries
CP210w VTP Dirivers for wWindows #P/2003 ServerMistad 7
wB.1.00 onto wour computer, To continue, click Mext.

< Back

Cancel |

& XILINX » ALL PROGRAMMABLE.


http://www.silabs.com/Support Documents/Software/CP210x_VCP_Win_XP_S2K3_Vista_7.exe�
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VC707 Setup

> Reboot your PC if necessary
> Right-click on My Computer 21|

and select Properties R re i h I
— Select the Hardware tab S

The Device Manager lists all the hardware devices installed

—_ CI|Ck on DeV|Ce Manager an your computer. LUse the Device Managerto change the

properties of any device.

Device Manager

~ Drivers
Driver Signing lets you make sure that installed drivers are

compatible with Windows. Windows Update lets vou set up
how Windows connects to Windows Update for drivers.

Driver Signing Windows Update

— Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hascwre Profles |

oK | canesd | ipb |

& XILINX » ALL PROGRAMMABLE.
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VC707 Setup

> Expand the Ports

Hardware 1o/ x]

. . - File  Action View Help
— Right-click on Silicon Labs - B 58 2 8=

CP210x USB to UART E1- &), XCOJAMESM21

. . [+ % Computer

Bridge and select Properties 3 Disk drives

§ Display adapters

--ﬁ Human Interface Devices

(-2 IDE ATA/ATAPI controllers

i &g IEEE 1394 Bus host controllers
I w..:i Keyboards

% Mice and other pointing devices
- Monitors

[+-E& Metwork adapters

El F‘u‘ Ports (COM &LPT)

Pk r;"i Communications Port {COM1)
- ¥ ECP Printer Port (LPT1)

i r;"i Intel{R) Remote PC Assist Technology - SOL {COMS}
. r;’i Silicon Labs CP210x USE to UART B

. Update Driver...
I ﬂ Processars DdeI
- @, Sound, video and game controllers o

: Uninstall

ﬂu- Storage volumes

'y System devices Scan for hardware changes
- Universal Serial Bus controllers

Cipens property sheet for the current selection. | |

& XILINX » ALL PROGRAMMABLE.



. AR
VC707 Setup

> Under Port Settings tab
— Click Advanced
— Set the COM Port to an open Com Port

silicon Labs CP210x USB to UART Bridge (COM11) Prop 2 x|

General Port Settings | Driver I Dietails I Power Management I

setting from COM1 to COM4 B per second: [9600 ~

Data bits: |3 [

Parity: |None =

Stop bits: |1 |

I | e Bl

— Lse FIFD buffers frequires 16550 compatible UART) Bestore Defaults |

Select lower settings to comect connection problems.

Select higher settings for faster peformance.

I

Defaults

Receive Buffer: Low (1) J High (14)  (14)

Transmit Buffer: Low (1) J High (16) (16}

Ok Cancel

COM Port Mumber: Im vI

& XILINX » ALL PROGRAMMABLE.
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VC707 Setup

> Board Power must be on before starting Tera Term

> Start the Terminal Program
— Select your USB Com Port
— Set the baud to 9600

W COM2:9600baud - Tera Term VT ] O] x|

File Edit Setup Control Window Resize Help

F
Tera Term: Serial port setup ] 5[ j

Port cowz I
Baud rate: Im
Data: Im Cancel
Parity: Inune vl
Stop: m Help
Flow control: Im

|—Transmit delay

II] msecichar II] msecfline LI

& XILINX » ALL PROGRAMMABLE.
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Si Labs Programmable Oscillator Calculator

» Download

— Install “ProgOscSwinstall3.0.1.exe” only

1] WinZip Pro - ProgODscillatorSwinstall.zip ' 10O x|
File Actions WYiew Jobs Options Help
DP9 WPAERE » O
Mame | Path | Modified |
mies Install3.0.1.exe _l 8/22/2011 11:13 AM
@DntNetFramewurkl 1 Details 21412004 6123 PM

0 readme. bxt X Delete. .. &/7212011 11:05 AM

%] setup.ini {MExtract... iver! 7252008 3:59 FM
gsiusbxp.cat B2 view. .. =1y 81312007 3136 PM
__}SiUSExp.inF YWiew with internal viewer et 8/31/2007 3:36 PM

M UsBxpressInstaller exe Yiew with NOTEPAD, EXE e, 8/31/2007 3:36 PM

!.'] SiLib.sws e ik Bl el ?'-.-'er'l,inEu'l, 8/31/2007 3:36 PM

_I!_n'] SIUSEXP . svs S iverxge) 8/31/2007 3:36 PM

IE'] SiLib.sys ; iver b 81312007 336 PM

8] SIUSERP svs Sl iver 6 81312007 3:36 PM

Open {IFile Properties. .. 80

& XILINX » ALL PROGRAMMABLE.


http://www.silabs.com/Support Documents/Software/ProgOscillatorSwInstall.zip�
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Setup for VC707 Si570 Programming

> Unzip the VC707 Si570 Programming Design Files (14.3 CES) to your
C:\ drive

— Available through http://www.xilinx.com/vc707

&1 WinZip Pro - vc707-5i570-prog-rdf0179-14.3.zip =10l x|
File #&ckions Miew Jobs Options Help
D9 FMOERE » ¢
Mame | Path | Modified | -
i iedkBmmFile, b we707_siS70_programming, 11/2}2012 £:56 &M o
i#| edkBmmFile_bd.bram wo P07 _siS70_programming), 1122012 7:01 AM
|8 par_usage_statistics, hitml wo 707 _siS70_programming), 1122012 7:00 AM
E readme, bxk we 707 _siS70_pragramming), Sl29iz012 11:16 AM
.45'] Frequency _monitor, bit wC 707 _siS70_programmingiready_for_download), 11/2/2012 7:05 &M
/B si570_0.bit wC 707 _siS70_programmingiready_for_download), 11/2/2012 7:05 &AM
@ w707 _Fmc_siS70_programming. cpj wC 707 _siS70_programmingiready_for_download), 6/12/2012 11:30 aM
@ wo 707 _siS70_freq_monitor,cpi vC 707 _siS70_programmingiready_For_download), FI2afE01Z 1:04 PM
_lh'] wmldl_Frcl ., bit wC 707 _siS70_programmingiready_For_download), 11)2/2012 6:52 AM
) «m101_Frcz.bit wo 707 _siS70_programmingiready_For_download), 11)2/2012 6:52 AM
®) w104 Frocl.bit wC 707 _siS70_programmingiready_Far_download), 11)2/2012 6:53 AM ;I
Selected O files, O bytes Total 642 files, 257,611KB 00 4

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Open ChipScope Pro and select JTAG Chain — Digilent USB Cable...
(1)
> Verify 30 MHz operation and click OK (2)

-0 x|
File view |JTAG Chain Device ‘Window Help
[(5) Semer Host Setting...
JTAG Chain Setup..
JTAG Chain O Hiling Parallel Cahle...
¢ DE\;EE"]” © xilink Platform USE Cable..
®  Digilent USE JTAG Cable... (——\1 A
O Open Plug-in... f/:"‘_\\\
W
Close Cable A\
] Auto Core Status Foll ChipScope Pro Analyzer [new projeck]
Cr | Digilent LISE JTAG Cahble
Device: Speed:
____________________________________________________________ JtagSmt1rSr: 210203327397 | w I mMHz |-
Q ﬁ Cancel I

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Click OK (1)

(o] x|
Eile View JTAG Chain [Cevice Window Help
=
New Project Iy
JTAG Chain
F
o
ChipScope Pro Analyzer ﬂ

JTAG Chain Device Qrder

Indesx Mame Device Mame IR Length | Device IDCODE | WSERCODE
T e 0|myDeviced WP AEST G FIGET093

| 0%
“ | Cancel Read USERCODES

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Right-click DEV:0 MyDevice0 (XC7VX485T) and select Configure...
> Select <Design Path>\ready for_download\si570_0.bit

ChipScope Pro Analyzer [new project] il

JTAG Configuration

Eile Niew JTAG Chain Device Window  Help
® File: Si570_0 it

:_ﬁ_l?bf{_EFEi_E_lft |= Directory: Chwc707_sia70_programmingiready_for_download
JTAG Chain :
-l DE\-":III hyvDevicel C7WH485T)

AADC Console Eenarme \ [ ] Zlean previous project setting
Configure... \
_e_I_I_I_LI_I_I_I Select Mew File
Show IDCODE

Show LISERCODE
[ ] Import Design-level COGC File
I p c FOTE: This operation cannot be undone.

[ 1 Partial Reconfiguration Bitstream

Show Configuration Status
Showe JTAG [nstruction Register
Design-level COC File

[] Auta-create Buses

File:

A e e T e e e e e e e e .
T T T T T T T T T D T D e e e e e D e e

Directory: Chwe? 07 _sia?0_programmingiready for_download

Select Mew File

] Cancel




VC707 Si570 Programming

> Select File — Open Project...

> Select <Design Path>\ready for_download\
vc707_si570_freq_monitor.cpj

=10l |

Eiie‘ Wiewe  JTAG Chain Device Window  Help

Bew Project

E‘FEH F' Fﬂjﬁi i ————

T

Save Project

Save Project As.. |0 PWHA85T)

Pade Setup... ?JMC']I A
Print e ‘f;\"
Irnport... 7
Expott... \\-’//

- ChipScope Pro

i Ayttt Iy tue e s s e e e e s e e e e e e e R L e e L e e L e e e e L e e L e e e e e e e LS e e e e e e L e e L e e e e e e e e e e e e e e s e e e e s e e (e e e e e e e e e (e e

Feading file: Chwe707_sia¥0_programmingiready_for_downloadisia?o_0.bit I

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> The VIO Console will now show 200 MHz for the system clock, and
156.25 MHz for the User Clock

_[of x|
Eile Niew JTAG Chain Device WO Window  Help
L= r._| JTAG Scan Rate: SL| UL |k

i T 3 5 oz 1
[Project: ve707_si570_freq_monitor . § 3% v10 Console - DEV:0 MyDeviced (XC7VX485T) UNIT:0 MAWI00 (VIO)
JTAG Chain g
¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :

¢ UNIT:D My100 (V1) i T 200N FYRCEE
IO Console || = si570 USER LK
Feading project file: Cwey07_sia70_programmingiready_for_downloadwe P07 _sia70_freq_manitor.cpj I

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> For this example, Si570_0 will be reprogrammed from 156.25 to 200
MHz

— This requires use of the SiLabs Programmable Oscillator Calculator
> To use the SiLabs calculator, the correct fXTAL value for each Si570
must be determined, using this equation:

Fout x HSDIV x N1
fxraL = RFREQ

> For this equation,

— Fout = 156.25, the preprogrammed frequency of the Si570s on the VC707
> We need to determine:

— RFREQ

— HSDIV

— N1
> These can be found be reading back the registers on the Si570

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> The terminal window shows the current register settings for the
Si570

— The power-on values will appear in the terminal window
— Note the value of 0x01C2BBFF1718

@ cOM2:9600baud - Tera Term ¥T O] x|

File Edit Setup Control ‘Window Help

uca? — S5iLY8_8 b2

urrent 51578 register BY = Bx@1
urrent S5i57H register B8 = BxC2
urrent 51578 register B9 = BxBB
urrent 5i57H register 18 = BxFF
urrent 51578 register 11 = Bd?

urrent S5i57H0 register 12 = BAx18
Pressz w to WRITE Si578 with these values
or any other key to enter new values

[

Note: The values reported by your
Si570 may differ from those shown & XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> The value, 0x01C2BBFF1718, corresponds to the contents of the
Si570’s registers, 7 to 12:

Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

7 High Speed/ HS_DIV[2:0] N1[6:2]
N1 Dividers

8 Reference N1[1:0] RFREQ[37:32]
Frequency

9 Reference RFREQ[31:24]
Frequency

10 Reference RFREQ[23:16]
Frequency

11 Reference RFREQ[15:8]
Frequency

12 Reference RFREQ[7:0]
Frequency

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Extract the HS_DIV and N1 values from 0x01C2BBFF1718:
> HS_DIV = 0b000 which corresponds to “4”
> N1 =0b0000111 which corresponds to “8”

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name HS_DIV[2:0] N1[6:2]
Type R/W R/W
Bit Name Function

7:5 | HS_DIV[2:0] |DCO High Speed Divider.

Sets value for high speed divider that takes the DCO output fog¢ as its clock input.
000=4

001=5

010=6

omM=7

100 = Not used.

101=9

110 = Not used.

1M =1

4:0 N1[6:2] CLKOUT Output Divider.

Sets value for CLKOUT output divider. Allowed values are [1] and [2, 4, 6, ..., 27]. lllegal
odd divider values will be rounded up to the nearest even value. The value for the N1 reg-
ister can be calculated by taking the divider ratio minus one. For example, to divide by 10,
write 0001001 (9 decimal) to the N1 registers.

0000000 =1

1111111 = 27

¥ XILINX @ ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Extract the RFREQ value from 0x01C2BBFF1718:

Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

7 High Speed/ HS_DIV[2:0] N1[6:2]
N1 Dividers

8 Reference N1[1:0] RFREQ[37:32]
Frequency

9 Reference RFREQ[31:24]
Frequency

10 Reference RFREQ[23:16]
Frequency

11 Reference RFREQ[15:8]
Frequency

12 Reference RFREQ[7:0]
Frequency

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Open the Window Calculator
» Set to Scientific and Hex mode:

1= Jlel

Edit | Wiew Help Edit  Wiew Help

I_ ® Standard ' 0. I 1]

Scientific

# Hex (" Dec ¢ Oct & Bin % Qword ¢ Dword ¢ Word ) Bute
I_ Digit grouping EE E
I I [~ Hyp I I Eackzpace CE | C
T i g 5 o zqrt
ME i 5 c 2 » Sta F-E [ ] ML 7 a8 | / bod | And
M ] 5 ] ) 1 e dmz | Eup 3] ] 4 b B Or o
M+ 0 o . . _ Sum #h Wy log b5 1 2 3 - Lzh ot
g cos | ®73 nl b+ 0 +- ; + = Int
Dat Faral| a2 pi S 2] [5 ] E E

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Enter or paste the RFREQ value, 02BBFF1718:
> Convert it to Decimal

il il
Edit  Wiew Help Edit  Yiew Help
| 28BFF1718 | | 11743991576,
@ Hex " Dec ¢ Oct  Bin & Qword ©© Dword © Word 0 Byle " Hex (% Dec ¢ Oct  Bin * Degees " Fadianz " Grads
I I I~ Hyp I I Eackspace CE | C I Inw I~ Hyp I I Eackspace CE | C
Sta FE [ ] kAC 7 8 5 4 od | And Sta FE [ ] kAC 7 8 5 4 od | And
Bue dmz | Exp I 1] 4 5 B * Or Haor Ane dmz | Exp I 1] 4 5 B * Or Haor
Sum 2 2y log [ 1 2 3 - Lsh | Mot Sum 3 2y log [ 1 2 3 - Lsh | Mot
3 coz | 73 rl b+ 0 +/- : + = It g coz | 73 rl b+ 0 +/- : + = It
Drat tan | ®72 | 1/ pi & E C D E F Dat tan | =72 | 1/ pi & E C ] E F

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming
> Divide by 2728
> This is the value for RFREQ:

i1
Edit  Yiew Help
I 43.749777883291 2445068359375
" Hex & Dec ¢ Oct  Bin * Degees " Fadianz " Grads
I Inw I~ Hyp I I Eackspace CE | C
Sta F-E [ ] kA 7 8 g d baod | And
Ane dmz | Exp I 1] 4 5 B * Or Haor
Sum i 2y log [ 1 2 3 - Lsh | Mot
5 ooz | %73 il b+ 0 +- : + = It
Dat tan | ®72 | 1/ pi & E C ] E F

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> For this equation,
— Fout = 156.25
— RFREQ =43.7497778832912445068359375
— HSDIV =4
— N1=8
— Fout x HSDIV x N1 = 5000
— fXTAL = 5000 / RFREQ

Foutx HSDIV x N1
fxraL = RFREQ

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> For this equation,
— Divide 43.7497778832912445068359375 by 5000
— Take the reciprocal
— fXTAL = 114.28629451189926500676161588555
— Ctrl-C to copy this value

[0l

Edit  Wjew Help
I 114, 286294511899260006761 61528555

" Hex © Dec © Oct © Bin % Degee:  Radiane ¢ Grads

I I I~ Hyp I I Backzpace CE | C
Sta F-E [ | M 7 a 3 / kod | And
bye drmz Exp I kAR 4 4] 5] * Or Har
Sum 2 2y log kS 1 2 3 - Lzh | Mat
2 coz | ®73 il b+ 0 +- : + = Irit
D at bar w2 1% pi A B C ] E F

& XILINX » ALL PROGRAMMABLE.



VC707 Si570 Programming

> Open the SiLabs Programmable Oscillator Calculator
— Select the Si570 and click OK

Programmable Oscillator Software

—Select a programmable oscillator series

p : ) . [ S 1} 1
Part Number PR AT Tuning upply Voltage

Output Format

(MHz) Resolution V)
5i598
(& 28 PPT
5i599 10 to 945 puii
970to 1134 CML
@ 5!570 1213 to 1417 80 PPT CMOS 3.3
5i571 25
18
LVPECL
: LVDS
(& Si514 0.1to 250 26 PPT HCSL
CMOS

~What would you like to do?
T Connect to EVB

& Do not connect to EVB

Using the wrong Part Number when connecting to an EVB will result in undefined behavior.
I connecting to an EVB, use the correct I2C address. The Si57x/9% devices always need the start-up frequency.
Click here to use the online XO/VCXO Part Number Lookup tool to get I2C and frequency information.

OK |
Software Version: 3.0.1

VA
& XILINX » ALL PROGRAMMABLE.




.. =
VC707 Si570 Programming

> Select Options —> Advanced...

EPrngrammahIE Oscillator Calculator - Si570/1 =10l x|

Options  Power Supply Contral - Help

Select Dscillakar, ..

—Large Frequency Change —Small Frequency Change
[Nsconmmect
e —— Current Anchar Freguency
Exit 'z start-up frequency? What is the device's new frequency? I
19.440000 H MHz 13.440000 “H MHz Tatal PPM Change from

anchar Frequency

What is the amount in ppm o
change the current frequency?

| oooooo

apply Definition Create Example

................................. Aod PR | Subract FEM |

Result Lo
Here are the device programming details for the new output frequency, d

disconnected from EVE |3:21 P -- Ready, i E.
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VC707 Si570 Programming

> Paste in the value of fXTAL
— The calculator will round the number appropriately
— Click OK

RI=TE i
Set the Fxtal value for use when the Calculator is Set the Fxtal value for use when the Calculator is
disconnected from the EVE. disconnected from the EVE.
| 114.285000 —MH2 |114.28629451 16 MHz
Set the DCO frequency range for the large frequency change. Set the DCO frequency range for the large frequency change.
Minirmurm (GHz) | 4850 = Minirmum (GHz) | 4850 =
Maximum (GHz) | s&70 = Maximum (GHz) | sS670 =
Set the maximurm PEM value for the small frequency change. Set the maximum PRM value for the small frequency change.
/0.0 = 3500.0 =
(8] Cancel | Set Defaults | (0] Cancel | Set Defaults |
. Y

& XILINX » ALL PROGRAMMABLE.



VC707 Si570 Programming
> Enter 156.25 and click the Apply Definition button

EPrngrammahIE Oscillator Calculator - Si570/1
Qptions  Power Supply Control - Help

—Definition

What is the device's start-up frequency?

= MHz

156.250000

—Large Frequency Change

What is the device's new frequency?

= MHz

19.440000

Create Example

Procedure | Divider Combinations Surmmary

Here are the device programming details for the new output frequency,

=101 %]

—Small Frequency Change

Current Anchar Frequency
| 156.250000 MHz

Total PRM Change from
anchar Frequency

What is the amount in ppm o
change the current frequency?

| oooooo

add FPM | Subtract PP |

Result Log

disconnectad from EVE

9:25 AM -- Apply completed
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VC707 Si570 Programming

> Set the new frequency to 200 MHz and click the Create Example
button

EPrngrammahIE Oscillator Calculator - Si570/1 =10l x|

Qptions  Power Supply Control - Help

—Definition —Large Frequency Change —Small Frequency Change

Current Anchar Frequency
What is the device's start-up frequency? What is the device's new frequency? I 200000000 kMHz

156250000 = MHz 200.000000 Mz Tatal PPM Change from
anchar Frequency

apply Definition

Create Example I

What is the amount in ppm o
change the current frequency?

| oooooo

Procedure | Divider Combinations | Summary Addl PP | Subtract PPM |

Result Log

Here are the device programming details for the new output frequency,
1) Read start-up fredquency configuration (RFREQ, H3 DIV, and N1) from ﬂ

the dewice after power-up or register reset

Fegizters for the Current Configuration
Fegister Data

T 0x01
= 0xCa
a 0xEE
10 0xFF ;I

disconnected from EVYE  |9:25 &M -- Program complete! 2 E.
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VC707 Si570 Programming

> Under the summary tab,
the new register Procedure | Divider Combinations  Summary
configurations are shown

Here is the summary of the programming procedure,

> The startup register e -
configurations will vary T 00.000000 s
slightly from the actual HS DIV = 0x3 = 7
device power-on o ;D:SH;_; .
programming i
RFREN fdeco f fxral

5.600000 GHz / 114.:286295 MH=
43.9997510:2 = Ox30FFEFAEC

Ftart-up Register Configuration

Begister 7 = 0x01
RBegister & = 0xCZ
Register 9 = OxBE
Register 10 = OxFF
Fegister 11 = 0Oxle
Fegister 12 = OxES

New Fegizter Configquration

Register 7 Ox&0
RBegister & = 0xC3
Register 9 = Ox0OF
Register 10 = OxFE
Fegister 11 = OxFi
Fegister 12 = OxEC —
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VC707 Si570 Programming

> Press a key to begin entering the newly calculated values
> When done, press “w”

@ cOM2:9600baud - Tera Term ¥T O] x|
File Edit Setup Control ‘Window Help

urrent S5i57H register B8 = BxG2 ;I
urrent 51578 register B9 = BxBB

urrent 5i57H register 18 = BxFF

urrent 51578 register 11 = Bd?

urrent S5i57H0 register 12 = BAx18

ress w to WRITE 5i5Y8 with these values
r any other key to enter new values

et 51578 Reg BY (Current edit: BxB1>> Bx6@
et 51578 Reg BB (Current edit: BAxC2>> BAxC3
et 51578 Reg B? (Current edit: BxBB>> Bx@F
et 515Y8A Reg 18 (Current edit: @xFF>»> BAxFE
et 51578 HReg 11 <Current edit: Bx17>> BxFA
et 51i5YA Reg 12 (Current edit: @x18>> BAxEC
urrent 51578 register @7 = Bx6A

urrent S5i57H0 register B8 = BxG3
urrent 51578 register B9 = Bx@F
urrent S5i57H register 18 = BxFE
urrent 51578 register 11 = BxFA
urrent S5i57H register 12 = BxEC

ress w to WRITE 5i5Y8 with these values
r any other key to enter new values j
-

& XILINX » ALL PROGRAMMABLE.
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VC707 Si570 Programming

> Si570 has been successfully updated

@ cOM2:9600baud - Tera Term ¥T O] x|

File Edit Setup Control ‘Window Help

urrent 5i57H register BY = BxbH ;I
urrent 51578 register B8 = BxC3
urrent 5i57H register B9 = Bx@F
urrent 51578 register 18 = BxFE
urrent 5i57H register 11 = BxFA
urrent 51578 register 12 = BxEC

ress w to WRITE 5i5Y8 with these values
r any other key to enter new values

ROTE 51578 register @7 = Bx6@
ROTE 51578 register B8 = HAxC3
ROTE 51578 register B9 = Bx@F
ROTE 51578 register 18 = BxFE
ROTE S5i578 register 11 = BxFA
ROTE 51578 register 12 = BxEC
eading data from 5i570
eadBuffer[B@]1 = 60
eadBuffer[dl]l = C3
eadBuffer[B2]1 = @F
eadBuffer[Bd3]1 = FE
eadBuffer[@d4]1 = FA
eadBuffer[B5]1 = EC

i578 Updated j

& XILINX » ALL PROGRAMMABLE.
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> The Si570_USER_CLK frequency should now measure ~200.00 MHz

=10l |

Eile Niew JTAG Chain Device WO Window  Help
22 [ @ | srac scan Rate: S| UL |k

IPrnjer.:t: ve707_si570_freq_monitor
JTAG Chain
¢ DEY:O hiyDevicel (XCTWH485T) ; Bus/Signal
HADC Console :
¢ UNIT:0 MyI100 (A0 i T~ 20 000e. SESCHE
WD Console o= Si570 USFR CLE

| = V10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VID)

e b e s b e e e e e s e e e e e A s e e e e .
S S T T L L L e e

Feading project file: Cwey07_sia70_programmingiready_for_downloadwe P07 _sia70_freq_manitor.cpj I

& XILINX » ALL PROGRAMMABLE.



VC707 Si570 Programming

> If needed, press SW8 to reset the MicroBlaze process
— Instead of reloading the bitstream; also acts as a CPU Reset

i T
Ml 'S prooseon |
£ WAD |
| £ 0762879 |= |
-

O~ 0
NUDNNNNW|[=
xooooaoo||d
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VC707 FMC Si570 Programming Overview

> Description

— The FMC modules, XM101, XM104, and XM105 have a Silicon Labs Si570
Programmable Oscillator that defaults to 156.25 MHz. Via the IIC bus, the
frequency of this device can be changed. This tutorial shows how to change
the output frequency of this device.

& XILINX » ALL PROGRAMMABLE.
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Xilinx XM101 FMC Module

» The XM101 board uses an
on-board IIC switch

2:00]VH-

£2
;z
22
:
8
3
3|
g =]
o
ERN

vee3vs
Lo Lo Lo
= = = veesvs
= = =
vcesvs
vee3vs
<9 <2 <o 2
=2 =2 = = =2
= = = = = U1
o = = ~
a¥c 1 a 6
OE 0 pre = YOS CLKO M2C N
u4 3 LE CLEN™4 CLKO M2C P =
GND 8  CIK u
I%':é ;‘ 0 vedtd ®| SI570
— 1 — 156.25MHZ
RESET B 3RESET B sp0P i’éﬁ 8 - 10MHZ_TO_810MHZ
& 1 scop? TNTO SI570BAB000544DG
[ DA INTO,
m_SCL 120r =
NC 11] o spa 1
B NT_B :2110 SCL 1
r"cun NT1_BE 28t veesvs
PCA9543A_TSSOP14 veesvs
o
u2
~
NC 1 a 6
B——NcC
OE 1 @ 5 CLK2 M2C N
L= CLRN 4 CLK2 M2c P a
3 N G CLK o
®| SI570
156.25MHZ
= 10MHZ_TO_810MHZ
SI570BAB000544DG
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Xilinx XM104 FMC Module

» The XM104 board has
an on-board lIC switch

#oR 3 HW- FMC CONN
GT SEF

N
M CONNECTIVITY
v A

" $7 XILINX

veesva VCC3V3 FILT

U4
NB6L11
veesvs = = = 8
VCC3V3 FILT vee
= 1 CLK_SI570 0_P | GBTCLK1l M2C P -
Jo Jo Jo Q0+ i
o = = = 2 u2
IS 2 CLK SI570 0N | GBTCLK1 M2C N =
7 Qo- =
1 e 6 D+ |
SI570 2 bE CLEN 5 CLK SI570 N
U1 3 oo 3 crme 4 CLK SI570 P % AMA o ¢
*— W =
hae ¢ o aie 3 CLK_ SI570_1_P
veg—— ® SI570
— 156 .25MHZ
3 SDA 0 = ToMHZ TO 810MHZ 4 CLK SI570 1 N
P scL oY L DABO005A4 et- O .
® SI57 DG
SDA 135DA INTO 4 INTO 5
SCL_ aa = GND
= NC by B sp12 SDA 1 -
= scalt0 SCL 1 = Second I2C Bus Not Used
INTL =
Tenp nT1 B
_,_7 PCA9543A TSSOP14|
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Xilinx XM105 FMC Module

> The XM105 board has
a direct connection to
the Si570 lIC
— Note: FMC _TDI and
FMC_TDO (J5,6 & 7)
must be connected | S e —
during configuration o N -8 il T

IIC sDA

H
veeavs veeavs
0—4\
Lo
T I
3 U2 =
NC 1 L 6
- 2| g¥ CLKO M2C N
3% 5 0UT CLKO M2C P o
GND 9 ouT &
© SI570
570BAB000544DG
IIC scL
|
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VC707 FMC Si570 Programming

> Attach your FMC board (XM101, XM104, or XM105) to either the FMC1
HPC or the FMC2 HPC ports on the VC707

— Turn VC707 power off while installing the FMC boards

S ooomme o

D e e e e e | P
cocooooo||f

o:m'\omvm“l, 37 FMCZ HPC *35[:-](.1)73"'

: a“I. ..41- .v ‘
‘_4(6.@:3 C,Zé,i

DPAAT1K001

XILINXo
VIRTEX+7
XC7VX485T™
FHG1761ACX1129
DF20790A/N4R443-16

PRODUCT OF CHINA




.. =
VC707 FMC Si570 Programming

> Open ChipScope Pro and select JTAG Chain — Digilent USB Cable...
(1)
> Verify 30 MHz operation and click OK (2)

=10l |

File View |JTAG Chain| Device ‘window Help

-] l_ Server Host Setting...
New Projeci JTAG Chain Setup..
JTAG Chainl o wjliny Parallel cable...
o Hiling Flatform QSEI Cahle...
@  Digilent USE JTAG Cable... <——\1 ﬁ
L] Qpen Plug-in... !h\
Nt
Close Cable '\\._,/f
et Cahle Information ‘ .v A
| Auto Core Status Poll ChipScope Pro Analyzer [new projeck]
Cr | Digilent LISE JTAG Cahble
Device: Speed:
| JtagSmt1rSr: 210203327397 | w I mMHz |-

Q ﬁ Cancel I

& XILINX » ALL PROGRAMMABLE.




.. =
VC707 FMC Si570 Programming

> Click OK (1)

(o] x|
Eile View JTAG Chain [Cevice Window Help
=
New Project Iy
JTAG Chain
F
o
ChipScope Pro Analyzer ﬂ

JTAG Chain Device Qrder

Indesx Mame Device Mame IR Length | Device IDCODE | WSERCODE
T e 0|myDeviced WP AEST G FIGET093

| 0%
“ | Cancel Read USERCODES

& XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> Right-click DEV:0 MyDevice0 (XC7VX485T) and select Configure...

— Select a bitstream that matches your FMC Board / FMC port configuration; e.g.
xm101_fmc1.bit, xm104_fmc2.bit, etc.

— Select <Design Path>\ready for_download\<bitstream>

Chipscope Pro Analyzer [new project] i x|

JTAG Configuration

Eile Niew JTAG Chain Device Window  Help

. File: ¥m104_frmc2 hit
."_E_’-"'_E_"?i_?'-'%t_ : Directory:  Cowe707_fime_siaT0_programmingready_for_download
JTAG Chain [ | Partial Reconfiguration Bitstrearn
- DE\-":III hyvDevicel HC7WHAB5T) i
HADLConsule Zename [ ] ©lean previous project setting
Configure. .. !"",,_.'\
Select Mew File
Show [DCODE = :
Show USERCODE \_/
Show Configuration Status _ _
Show JTAG Instruction Register ] Import Design-level COC File
T ‘ MOTE: This operation cannot be undone.
Design-level COC File
[ ] Auto-create Buses
1 File:

Directory: Chwc?07_fine_sia70_programmingiready for_download

Select Mew File

] Cancel
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VC707 FMC Si570 Programming

> Select File — Open Project...

> Select <Design Path>\ready for_download\
vc707_fmc_si570_programming.cpj

Eiie‘ Wiewe  JTAG Chain Device Window  Help

=10l |

Bew Project

Open Project.. | q

Save Project ) ‘

Save Project As.. |0 PWHA85T) :

Page Setup... ?JMC']I A

Print e @

Irnport... \\‘:"j,

Export... \ }

ChipScope Pro
Feading file: Chwe707_fme_sia70_programmingiready_for_downloadism1 04 _frmc2 it I

& XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> The VIO Console will now show 200 MHz for the system clock, and
156.25 MHz for the User Clock

> An XM104 board on FMC2 HPC port shows 156.25 MHz on
FMC2_GBT1

=10l |

Ié_i_’_[g_jg:_g_:_gc_;_?u?_fm::_siﬁ?u J:rngraniz

JTAG Chain 5
¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal
HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
|| = eMc1 eBTL
| = rrc1 eBTO
o= FMC1 CLED
||| = Fmc2_sBT1
| > Fmc2_cBTO
|| = ez axe
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> The terminal window shows the current register settings for the
Si570
— The power-on values will appear in the terminal window
— Note the value of 0x01C2BC21EAAC

@ cOM2:9600baud - Tera Term ¥T O] x|

File Edit Setup Control ‘Window Help

uca? — FMC SiL78_8 b2

urrent FMC 5i570 register B7 = BxB1
urrent FMC 51578 register B8 = BAxC2
urrent FMC 5i578 register B9 = BxBC
urrent FMC 51578 register 180 = Bx21
urrent FMC 5i570 register 11 = BxEA
urrent FMC 51578 register 12 = BxAC
Prezz w to WRITE FMC 5i578 with these values
or any other key to enter new values

[

Note: The values reported by your
Si570 may differ from those shown & XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> Use the Si570 Calibration procedure, noted earlier in this document
to determine the values to enter

> Press a key to begin entering the newly calculated values
> When done, press “w”

@ cOM2:9600baud - Tera Term ¥T O] x|

File Edit Setup Control ‘Window Help

urrent FMC 51578 register BB = HAxC2 ;I
urrent FMC 5i578 register B9 = BxBC
urrent FMC 51578 register 180 = Bx21
urrent FMC 5i570 register 11 = BxEA
urrent FMC 51578 register 12 = BxAC

ress w to WRITE FMC 51578 with these values
r any other key to enter new values

et FMC 51578 Reg 07 (Current edit: BxB1>> Bx6@
et FMC 5i578 Heg @8 <Current edit: BxC2>> BxC3
et FMC 51578 Reg B9 {Current edit: BxBC>> Bx18
et FMC 5i578 HReg 18 <Current edit: Bx21>> Bx25
et FMC 51578 Reg 11 {Current edit: BxEA>> BxFC
et FMC 5i578 Heg 12 <Current edit: BxAC>> BxB5LH
urrent FMC 51570 register @7 = Bx6@

urrent FMC 51578 register A8

urrent FMC 5i570 register B9 = Bx18
urrent FMC 51578 register 18 = Bx25
urrent FMC 51578 register 11 = BxFC
urrent FMC 51578 register 12 = HAx85

ress w to WRITE FMC 51578 with these values
r any other key to enter new values j

& XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> Si570 has been successfully updated

@ cOM2:9600baud - Tera Term ¥T O] x|

File Edit Setup Control ‘Window Help

urrent FMC 51578 register HY = Bx6H ;I
urrent FMC 5i570 register B8 = Bx(C3
urrent FMC 51578 register H? = Bxd@
urrent FMC 5i570 register 18 = Bx256
urrent FMC 51578 register 11 = @BxFC
urrent FMC 5i570 register 12 = BxB5

ress w to WRITE FMC 5i578 with these values
r any other key to enter new values

Ax68
BxC3
Ax18
Bx25
AxFC
Bx85

ROTE FMC 5i57Y0 register @7
ROTE FMC 5i57Y8 register HE
ROTE FMC £i578 register @9
ROTE FMC 5i57Y8 regizter 16
ROTE FMC £i578 register 11
ROTE FMC 5i57Y8 register 12
eading data from FMC 5i578
eadBuffer[B@1 (1)
eadBuffer[H11 c3
eadBuffer[B21 18
eadBuffer[B31] 25
eadBuffer[B4] FC
eadBuffer[B51] 85

MC 5i578 Updated j

& XILINX » ALL PROGRAMMABLE.
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VC707 FMC Si570 Programming

> The XM104 board on FMC2 HPC port now shows 200 MHz

=10l |

Eile Niew JTAG Chain Device WO Window Help

r._| JTAG Scan Rate: S| u.® |k

(R : 4 g

Project: ve707_fmc_si570_program . § 5% v10 Console - DEV:0 MyDeviced (XC7VX485T) UNIT:0 MyI00 (VIO) :

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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VC707 with FMC XM Boards

» VC707 with XM101 in FMC1 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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VC707 with FMC XM Boards

» VC707 with XM101 in FMC2 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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>» VC707 with XM104 in FMC1 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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VC707 with FMC XM Boards

>» VC707 with XM104 in FMC2 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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» VC707 with XM105 in FMC1 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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» VC707 with XM105 in FMC2 HPC port

=10l |

Eile Niew JTAG Chain Device WO Window Help

W| JTAG Scan Rate: S| u.® |k

(R : 4

Project: vc707_fmc_si570_progran , § &} v10 Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:0 MyVIOO (VIO)

JTAG Chain g

¢ DEV:O hyDeviced CLCTWHARET) : Bus/Signal

HADC Console :
¢ UNIT:D My100 (V1) i T 200N FYRCEE
WO Consaole o= Ti570 USFR CLE
o= FMC1 GBT1
o= FMC1 GBTO
o= FMC1 CLED
o= FMC2 GBT1
o= FMC2 GBTO
o= FMC2 CLKO0
Feading project file: Cwey07_fme_sia70_programmingiready_for_downloadwe70F _fmc_sia70_programming.cpj I

& XILINX » ALL PROGRAMMABLE.
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» FMC XM101 Documentation
— FMC XM101 LVDS QSE Mezzanine Card

— FMC XM101 LVDS QSE Mezzanine Card User Guide

> FMC XM104 Documentation
— FMC XM104 Connectivity Card

— FMC XM104 Connectivity Card User Guide

» FMC XM105 Documentation
— FMC XM105 Debug Card

— FMC XM105 Debug Card User Guide
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http://www.xilinx.com/products/boards-and-kits/HW-FMC-XM101-G.htm�
http://www.xilinx.com/support/documentation/boards_and_kits/ug538.pdf�
http://www.xilinx.com/products/boards-and-kits/HW-FMC-XM104-G.htm�
http://www.xilinx.com/support/documentation/boards_and_kits/ug536.pdf�
http://www.xilinx.com/products/boards-and-kits/HW-FMC-XM105-G.htm�
http://www.xilinx.com/support/documentation/boards_and_kits/ug537.pdf�
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References

» Silicon Labs
— Si570 Data Sheet

> ChipScope Pro
— ChipScope Pro Software and Cores User Guide
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http://www.silabs.com/Support Documents/TechnicalDocs/si570.pdf�
http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_3/chipscope_pro_sw_cores_ug029.pdf�
http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_3/chipscope_pro_sw_cores_ug029.pdf�
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> Virtex-7
— Virtex-7 FPGA Family

» VC707 Documentation
— Virtex-7 FPGA VC707 Evaluation Kit

— VC707 User Guide
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http://www.xilinx.com/products/silicon-devices/fpga/virtex-7/index.htm�
http://www.xilinx.com/products/boards-and-kits/EK-V7-VC707-G.htm�
http://www.xilinx.com/support/documentation/boards_and_kits/ug885_VC707_Eval_Bd.pdf�
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