LENESAS User Guide

RICBox GUI Software for VersaClock 7

This guide assists those using the Renesas IC Toolbox (RICBox) software to configure and control a
VersaClock® 7 device. This includes (but is not limited to) the RC21012 and RC31012 devices.

Contents
1. INSTAIAtiON BN SEEUP ..ooiiiiiiiii ettt et e e e e oo oot oo oo bbb bbb bttt et e e et e eeaaaaaaaaaaaaaasaasaaaannnnnnrnne 2
2. Loading and Creating CoNfIQUIAtIONS ....cooiiiiiiiiiiietee ettt e e e e e e e e e aaaaaaaeaaaeaaeas 2
2.1  Creating a NeW CONfigUIALION. ........oiiiiiiiiiii et e et e e e s b e e e e s aannreeeeeas 2
2 2 W Y- Vo [T = TS Y= 11T S| = S 3
G T ViV T o BT~ (U1 T PRSPPI 4
70 R [ 01 o1 = PPN 5
I B | = I O PO PP UUPRUPPPPPPN 6
R B ST e (= T= Lo RS o1 1 (U oo O PO PP PPPPRTP 7
I O L1 {1 o1 | £ PPN 8
4. SIAE PANel BUITONS ..ttt et e e e e et e e e e e e e e e e e e e e e e e e e e e e e 9
5. CONTIOI PANEI VIBW ...ttt e st e e s e et e e s st e e e s e e e e e s snnrneeeee s 9
6. CONTIGUIALION VIBW ...ttt ettt et e e e e oo e e e e e oo e e e a bbbt bbbt e e ettt et e e e e aaaaaaaaaaaeesaesaaaannns 10
A £ CCTo 11T (=T A 1= PP PPPPPUPTPPTTPPP 11
ST = Lo Tod [ DT T=To T = U 4 Y/ - PPERURRRURRRPR 11
S R © 1S T O =1 o Tox PR P U PP P PP P PPPPTY 12
8.2 INPULS BIOCK ...ttt ettt e et e e e et e e e e e e e e e e e e e e e annes 12
8.3 APLL BIOCK ...ttt ettt ettt e e e e e e 13
8.4 DPLL BIOCK....ccuttiieiiiit ettt ettt ekt a ekt e e bt e aa b e e e e aRbe e e e abe e e e anrreeeees 14
8.5 OULPULS BIOCK ...ttt ettt e e e ettt e e e et e e e e e st e e e e e e e nbbbe e e e e e e nnees 15
e G B LoV o [ | o T PP 16
O A €1 ] =1 (o o) TR P PP OUPP P PPPPT 16
S I €1 ] (@ 2 =1 o Tt PR 17
S B 1Y [of N 0o ] o] gL =Tt A o] o PO PP TSP PP PP 17
10. Errors @nd WaAMiNGS .oooooo oottt ettt e e ettt e e e e 4 e a b bttt e e e e o aa bbb et e e e e s aa bbb et e e e e s anb b e e e e e e e e anbbneeeaanaas 18
11. Common ConfigUIabIe SEILINGS .. .uuiiiiiiiiiiiii ettt e e et e e e e s b eeae e 18
11.1 Changing the 12C DEVICE AUAIESS ........ccueiuiieeieiieiteeeeie ettt ete et st ste et esteese e et e sbeebeeseetesteeseeneens 18
11.2 Disabling the Internal INPUt TEIMINALIONS ........uuuiiiiiiiiiiiiie e e e e e e e rrrrreraeaaaaaeeas 19
11.3 Configuring the Device for Write FreqUENCY MOUE ........uueiiiiiiiiiiiiii e 19
12, REVISTON HISTOTMY «.oeiiiiiiiiei ittt ettt et e e e oo a b bttt e e e e o aa kb ettt e e e o aa bbb et e e e e s anb b e et e e e e s anbbneeeaanaas 21
R31US0020EU0100 Rev.1.00 RENESAS Page 1

Aug 18, 2022 © 2022 Renesas Electronics



RICBox GUI Software for VersaClock 7

1. Installation and Setup

Ensure that the latest version of the Renesas IC Toolbox software is installed. New versions are released
frequently and can provide a better experience with new functionality. The Renesas IC Toolbox software can be
located on the VersaClock 7 Evaluation Kit page.

Each device that is compatible with the Renesas IC Toolbox software has its own individual installer. This is a
convenient executable file that installs to a computer that already has the Renesas IC Toolbox software. The
VersaClock 7 installer can be located on the VersaClock 7 Evaluation Kit page. Always check for newer versions
as new features are frequently added.

Download the installer and follow the prompts before proceeding through this document.

2. Loading and Creating Configurations

2.1 Creating a New Configuration
To create a new configuration, open the Renesas IC Toolbox software and click the Create new project button.

RENESAS § il

BIG IDEAS FOR EVERY SPACE

You have no recent projects

In the “Select Product Family” section, select VersaClock7. From the “Select Product” section, select the working
device. Click the OK button to open up the new configuration. It may take a couple of minutes to open for the first
time.
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RICBox GUI Software for VersaClock 7

RENESAS

Select a Product Family Select a Product Variant

VersaClock? RC21005AQ

RC21008A
RC21008AQ
RC21012A
RC31005AQ
RC31008A
RC31008AQ

RC31012A

The VersaClock 7 family is a series of clock generators and jitter attenuators with 5-12 outputs with optimized jitter performance, size and power consumption. The family
features 150fs-RMS typical phase jitter performance. PCle Gen5/6 support. spread spectrum clocking and jitter attenuation options. The device supports up to 27 configs in
One-Time-Programmable memory can be used to simplify BOM in one single part number. 3 high performance fractional dividers in the device helps achieve any frequency-
in, any frequency-out for high speed Serdes used in switches. routers, accelerator cards and server applications.

RC310 senies of jitter attenuator
* RC31005AQ 5-output jitter attenuator with integrated crystal
* RC31008A 8-output jitter attenuator
* RC31008AQ B-output jitter attenuator with integrated crystal
* RC31012A 12-output jitter attenuator

RC210 series of clock generator
* RC21005AQ 5-output jitter attenuator with integrated crystal
* RC21008A 8-output jitter attenuator
* RC21008AQ 8-output jitter attenuator with integrated crystal
* RC21012A 12-output jitter attenuator

Note: Some variations between devices may show up in this guide. The intent of this guide is to encompass an
overview of the entire device family.

2.2 Loading a Settings File

Loading a settings file is similar to creating a new one. To load an existing settings file, click on the Open project
button just after opening the Renesas IC Toolbox software. This will open a file browser.

Note: Recently used settings files are under the “Recent Projects” section.

RENESAS
File  Help

RENESAS

BIG IDEAS FOR EVERY SPACE

E Create new project

You have no recent projects

'i-. Open project

Sales Support

Technical Support
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RICBox GUI Software for VersaClock 7

Navigate to the directory that stores the settings file and select it. Renesas IC Toolbox settings files have the file
type “.rbs’.

« v 4 M » ThisPC » Desktop w & Search Desktop
Organize * Mew folder == ~ [l 0
Mame Date modified Type Size
 Quick access
I | | RC210084_test_Config.rbs 8/2/2022 10:54 AM RES File 304 KB
@ COneDrive - Renesas E
= This PC
¥ Metwork

3. Wizard Setup

When creating a new configuration, the wizard page will be the first screen to appear. For VersaClock 7 devices,
there are four separate wizard pages: Inputs, DPLL, Spread Spectrum, and Outputs. Each section pertains to
a different portion of the device that needs to be configured for proper functionality.

Note: Some VersaClock 7 devices may not have a DPLL.

Navigation to individual sections can be performed by using the Next and Previous buttons in the lower right
corner of the screen or the drop-down menu in the upper right. Select the Finish button to enter the control panel

page.

Configuring RC31005AQ 104 Inputs

TRGUT_REFIND supports fun a n ith peifferential or single-ended input.

Page Number
- « CLKINO/CLKINOb and CLKIN1/CLKI support di

Indicator
Crystal
Cperstion Mod sptnesier [ |
Mode xeal &)
Frequency )
Load Capacitance (pF) 1026 U Page Selection
Reference Clocks Dr;!p-do\\'u Menu
CLOND | None ]
CLKINOE  None ‘i‘l e ’?
Page Navigation Buttons
Cancel o firish
Eros  Wamings | RC31005AQ | Mot Connected
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RICBox GUI Software for VersaClock 7

3.1 Inputs

There are two sections to make note of when configuring the inputs: Crystal and Reference Clocks. The
Crystal section is used when creating a configuration that is either in synthesizer mode and uses a clock at the
XIN pin, or in any Jitter Attenuator mode. The same applies for the CLKIN section. Device mode is through the
“Operation Mode” dropdown menu. Device modes include Synthesizer, Jitter Attenuator, and DCO.

Descriptions of each mode can be found on the right side panel of the page.

Note: Some devices may not have both Jitter Attenuator and DCO modes together.

Change Operation Mode Set Xin frequency and
internal load capacitance
Crystal

Operation Mode Jitter Attenuater

Mode Ktal s

Frequency

O- =0

Load Capacitance (pF) 3

Reference Clocks

CLKING | 10 MHz
VDS ¥

=3
%]

CLKINOb - Nane

/

Adjust reference clock
signal type and frequency
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RICBox GUI Software for VersaClock 7

3.2 DPLL

If the device is configured for jitter attenuator mode, the DPLL section will become available. The DPLL section
enables manual adjustment of the bandwidth, decimator, gain peaking, and phase slope limit values.
Alternatively, there’s the option to select a predefined SyncE profile that will automatically populate the
adjustable settings. Descriptions of each section and the SyncE profiles are on the right of the page.

Profile Selection  oeL profiie

Jjitter attenuater mads ¥ IE

Bandwidth

Marmal Bandwidth Goal 25Hz |E| DP]“L In'ter'nal
Actual: ~22.8203Hz & Settings

Acquire Bandwidth Goal 250Hz |E|

Actual: ~222.3227Hz
Decimatar

Cecimator Bandwidth Goal 2.5kHz |E|
Actual: ~1.5542kHz

Gain Peaking

MNormal Gain Peaking Goal 0.2 IE'
Actual: ~0.1804

Acquire Gain Peaking Goal 0.2 |E|

Actual: ~0.192 (-3.9756% from goal of 0.2)

Phase Slope Limit

Phase Slope Limit Goal MNone |E| nsfsec

Actuali maximum
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RICBox GUI Software for VersaClock 7

3.3 Spread Spectrum

The spread spectrum section enables spectrum spreading on either FODO or FOD1 or both. The mode for the
spread spectrum engine can be set to down spreading or center spreading. The modulation frequency and the
percent spread can also be configured in this section.

Spread Spectrum

Settings for FODO0

Spread Spectrum
Settings for FOD1

i

SSC FODO

Enabled
Mode
Percent Spread

Modulation Frequency

SSC FOD1

Enabled
Mode
Percent Spread

Modulation Frequency

SSC enabled " ﬂ
center spreading ~ H
0.005 @
31.5kHz @

S5C disabled hd E‘
down spreading @
0.005 @
31.5kHz E

R31US0020EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 7

3.4 Outputs

The outputs section enables setting the output frequencies and adjusting the overall VCO frequency. Outputs

can be further configured by clicking on the symbol next to the output field. This gives the ability to
enable/disable the output, select the output type, and adjust the signal settings.

RENESAS RICBox*

APLL Freguency

Bank 1

Power Down
Source

Goal Frequency
Actual Frequency

Bank 2

Power Down
Source

Goal Frequency
Actual Frequency

Bank 3

Power Down
Source

Goal Frequency
Actual Frequency

Bank 4

Power Down
Source
Goal Frequency

Actual Frequency

Bank 5

10GHz

FOD1

None

FOD1

None

FOD1

None

FOD1

None

Configuring RC31005AQ

100MHz

100MHz

100MHz

100MHz

<

LYCILY

<

LYCILY

Y

LYCILY

Qutput 1
Mode | powered down (Hi-Z)

Settings

Qutput 3
Mode | powered down (Hi-Z)

Settings

Qutput 6
Mode | powered down (Hi-Z)

Settings

Qutput 8
Mode | powered down (Hi-Z)

Settings

]
)

=

Dmiid OUTx and/for... * IEI

LPHCSL Amplitude | 800mV h IEI

[2]

LPHCSL Slew Rate | fast >4 Wins M IEI

LPHCSL Impedance | 100chm s IEI

E CMOS Slew Rate 34/20/18 ~ |E|

RIEY
o
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RICBox GUI Software for VersaClock 7

4. Side Panel Buttons

The side panel consists of five separate buttons. Each button opens a separate page. Each page has a unique
view, allowing the configuration of the device from different perspectives.

= Control Panel button opens the device overview page.

= Wizard button opens the initial wizard page.

= Configuration button displays the register settings in a readable text format with a search engine.
= Registers button shows a graphic of the registers in the device.

= Block Diagram button opens a configurable block diagram view.

Control Panel
Wizard
Configuration
Registers

Block Diagram

5. Control Panel View

The control panel view displays an overview page depicting the major settings for the device. This page can be
used as an important reference for the overall device configuration.

RENESAS

File Tools Help

RC31008A 0.0.0.dev114880
Settings
Mode
Operational Mode 1A
Input
XTAL 49.152MHz
XTAL load capacitance 10.26 (0.0002ppt from goal of 10.26)
CLKIND 10MHz
CLKINDOD None
CLKINT None
CLKINTb None
SysClock
Quad sys clock ~227.272TMHz
APLL
APLL Frequency 10GHz (-244141ppt from goal of 10GHz)
Divider ~101.7253 (101+97342805/227)
Loop Bandwidth ~513.7628kHz
Phase Margin (degrees) ~69.2761
Third Pole Frequency ~284205MHz.
DPLL
Enabled yes
DPLL Frequency 10GHz
Divider 1000 (1000+0/8358608)
Mormal Bandwidth ~23.8203Hz
Acquire Bandwidth ~222.3227THz
Decimator Bandwidth ~1.3542kHz
Qutputs
ouTt powered down (Hi-Z)
our2 powered down (Hi-Z)
ouT3 powered down (Hi-Z)
ouTe powered down (Hi-Z)
ouT? powered down (Hi-Z)
ouTs powered down (Hi-Z)
ouTio powered down (Hi-Z)
ouTi powered down (Hi-7)
Qutput Banks
BANK1 powered down
BANK2 powered down
BANK3 powered down
BANK4 powered down
BANKS powered down
BANKG powered down
R31US0020EU0100 Rev.1.00 RENESAS Page 9
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RICBox GUI Software for VersaClock 7

6. Configuration View

Configuration view enables easy movement through register settings via the tabs at the top of the page. Each
section has all of the critical registers and data fields listed to configure the device block.

RENESAS

File Tools Help

Search = Startup | Xtal = Reference Clock = APLL = DPLL Output Banks Outputs = DCD  SSC | GPl @ GPIO @ Serial

Keyword

addendum_version
apll_freq_actual
apll_fretngoal
apll_input_freq
auto_write

config_slot_0

The search tab provides access to the configurable fields through a search bar. The search engine can be used
to find any specific configurable field.

File Tools Help

Search | Startup | Xtal = Reference Clock | APLL = DPLL = Output Banks | Cutputs DCD @ SSC  GPI | GPIO | Serial

Search /

Keyword | apll 4"'---— | X
apll_freq_actual / ﬂ'\
apll_freq goal 10GHz |E|
apll_input_freq d
TOP.APLLANA_CLK_EN.en_clkin®_apll enabled = |E|
TOP.APLLANA_CLK_EN.en_clkin0_dig enabled = E
TOP.APLLANA_CLK_EN.en_clkin0_prediv enabled - |E|
TOPAPLLANA_CLK_EN.en_clkinl_dig enabled “ |E|
TOP.APLLANA_CLK_EN.en_clkin1_prediv enabled = |E|
TOP.APLLANA_CLK_EN.en_clkin2_apll enabled = |E|
TOP.APLLANA_CLK_EMN.en_clkin2_dig enabled = |E|
TOP.APLLANA_CLK_EN.en_clkin2_prediv enabled = E
TOPAPIANA CIK FM.en clkind din enahled Y ’?‘

R31US0020EU0100 Rev.1.00 RENESAS Page 10
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RICBox GUI Software for VersaClock 7

7. Register View

The register view shows a graphical diagram of the registers and enables reading or writing any of the individual
registers. By clicking on the individual register block, the given registers for that block will appear to the right.
They can either be adjusted by writing directly to the diagram or entering values into the data fields on the right.

RENESAS

File Tools Felp

o o 62| 03 o4 o5 o6 o7 | [
M B 0 0 0 0 0 0 0 o

% 4 3 1 0 0 0 0 0

oh N o o o o o o [

eh M 1 ] 0 0 0 ¢ AD31]  TOPFREQMONIO) FREQMON WINDOW freq fail mask
Wh L0 NG 0 0 0 0 0 02701 TOPFREQMONIOLFREQMON WINDOW freq div_ratio
w4 3 1N, 0 0 0 0

w0 80 BT/KZ/D'

e 0 0 0 o 6 0 0 o

B0h 1 1 0 0 FORF FF 7

®h 0 0 o0 0 0 0 0 0

@ 0 0 o & 0 0 0o 0

Block Diagram View

Operations

freq sts doesn., *

(=][=]

O

The block diagram view reflects the datasheet representation of the VersaClock 7 devices. The main diagram
enables adjustment of the operation mode, setting the output frequency and type, changing the output divider,
setting the Xin frequency and the input frequency, and viewing the output frequency estimate. Each block has its

own pop-out page. This can be accessed by clicking on the block.

Device Operation

Output Configuration

Goals
Mode Selection K
DPLL : |
Grofle Jitter attenuator mode /
Opceatior litter Attenuator ¥ H| Crystal and FODO > ouT1
Mode J
3 N BANKL 10MHz n iy
L Reference Clocks
/ ouTz
e Fop1 y —| ourze
XIN_REFIN | 49.152MHz | gfl |  XIN_REFIN BANK2 None d|
— ouTs
0UT3b
’ ALl — FoD2 .
i
CLKING | 10 MHz n
CLKIND — okt i
CLKINOD o BANKS None o
ouTe
ouTEb
N peLL | 1001 —— ouT?
ouT7b
CLKINL None ouT8
= N
L. | >
CLKINID Ces | oures
BANKZ None o
— 1003 +—
ouT10
Addendum Inputs Device Info OTP / EEPROM BANKS None “ oUTIOh
SYSREF ouUT11
GPIO GPI Serial Interface BNedss None ‘ g ouris

Tools

Configurable Blocks

10MHz [LPHCSL (1000hm]]

powered down [Hi-Z)

powered down (Hi-Z)

powered down (Hi-2)

powered down (Hi-Z)

powered down (Hi-Z)

powered down (Hi-2)

powered down (Hi-Z)

R31US0020EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 7

8.1 OSC Block

Clicking on the XIN_REFIN block gives access to the settings that configure the Xin frequency and internal

tuning capacitors.

DPLL
erofile jitter attenyator mode
Operation e o 5
Mode itter Attenuato
XIM_REFIN =~ 48.152MHz
CLKINO 10 MHz ﬂ
CLKINO
CLKINGD )
s DPLL
CLKIN1 None IE‘
CLKIN1
CLKIN1b )
Addendum Inputs Device Info OTP f EEPROM

8.2

Inputs Block

-«

Input Pad
Mode Ktal w E‘ E
Frequency 49.152MHz E‘
Load Capacitance (pF) 10.26 E‘
Clock Monitor Divider
XIN/REFIN Hdiv X0
BANKS T IE‘

ouT:
ouT:

ouT:

ouT:

ouUT:
ouT:

ouTH
ouUTH

ouT
ouT

ouTi
ouT:

ouT:
ouT:

Clicking on the CLKINX block allows the control of the input signal type selection, input terminations, and input

clock monitors.

DPLL
profile jitter attenuator mode E
Operation N
Jitter Attenuator v — FODO ouTL
Mode BANKL 10MHz ouTip  10MHzZ [LPHCSL (1000hm})
ouT2
ouTzb powered down (Hi-Z)
XIN_REFIN =~ 49 152MHz XIN_REFIN
ouTs .
oUT3k powered down (Hi-Z)
Input Pad Dividers
CLKINO 10 MH:
: CLEIND | =~~~ Mode VDS ~ E‘
cikinos o \
Advanced \ S e @
CLKINO Mode LvDs = IE‘
CLKINL  None E Clock Monitors
CLKINT
CLKIN1B L) CLKIN[O].CLKIN_CNFG
CLKINO CLKINOb
p_n_diff_sel E‘ en_cml O @
s la] EIET
Addendum Inputs Device Info OTP en-insu en-nes D
en_dc_bias D EI en_lvds |E|
wmem 01 |d] st O[d]
GPIO GPI Serial Interface
cmos_sel Differential input is selected v E
Tools
R31US0020EU0100 Rev.1.00 RENESAS Page 12
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RICBox GUI Software for VersaClock 7

8.3 APLL Block

Clicking on the APLL block enables configuration of the input mux, charge pump settings, and internal low pass
filter settings. The VCO frequency and the Feedback Divider value can also be changed from here.

e
‘a

Jitter attenustor made

Jitter Attenuator

ao1s2muz | of |

XIN_REFIN
10 MHz n
CLKIND
o
None
CLEINL
o
endum inputs Device Info
GPIO eI
Tools

RENESAS
B Saa
Quad Sys Clack o
Divider
~227.2727MHz - -
Divided XIN/REFIN a
Hdiv X0 48.152MHz
- Divided CLKINO R oabier
Hdivo 10MHz e »
o -|d] O
Divided CLKINL veo
Hdivt None R, L H T Taosk
= M
Bl b & &
PFD /CP
PrST— — APLL LPF
F= I Offset Current Enable ] ‘ o Loop Filter
Offset Current Boost O — old
Offset Current 603un ¥ T ssor ||
Up Correat el Resistor (1) 1skohm ~ j“
Down Current 125ma  ~|| ol —
— 1003 — 3rd Pole
T (Hi
OTP / EEPROM BANKS None W | ourzop POVeTed down (HiZ) Bypass Od
Capacitor (C3) i
SYSREF outi1 ==
serial Intarface BANKS None oUTI1L Powered down (HiZ) Resistor (R3) 8000hm - ﬁ“

Loop Bandwidth
Phase Margin (degrees)

3rd Pole Frequency

~513 7628kH2

~69.2761

~28.4205MHz

R31US0020EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 7

8.4 DPLL Block

The DPLL block is only accessible when the device operation mode is set to “Jitter Attenuator”. This block
contains all features pertaining to the DPLL. Clicking on the DPLL block enables revertive or hitless switching,
adjustment of the phase offset, and the ability to change the digital loop filter settings.

Note: Some VersaClock 7 devices may not have the ability to use this feature.

DPLL ;
Operation i
litter Attenuator v
Mede
XIN_REFIN | 49.152MHz E XIN_REFIN
> APLL
ry
CLKING | 10 MHz
CLKIND  ———
CLKINOb o
DPLL
CLKINL | None @
CLKINL
CLKIN1b o
Addendum Inputs Device Info OTP / EEFROM
GPIO Gl Serial Interface

FODO

FOD1

FOD2

looa

oDl

oDz

1oD3

SYSREF

Actuals
ouTl
> BANKL 10MHz ﬂ oUTLb 10MHz [LPHCSL (100chm])]
ouTz )
ouTss  Bowered down (HiZ)
> BANKZ None
ouTs .
ouTas  Bowered down (HiZ)
I
L
> BANK3 None E
oUTE :
ouTes  Bowered down (HiZ)
" ouT? .
ouTys  Bowered down (HiZ)
ouTs
. ourgy  Bowered down (Hi-Z)
* BANKA None E
—
> BANKS None E ggﬁgb powered down (Hi-Z)
ouT11
> BANKE None |E| OUT11b powered down (Hi-Z)

Tools
RENESAS
8 &
TDC APLL Frequency
864MHz
10MHz 10MH2
CLiaND # CLKINO Pre-Divider Reference Select Mode
None Nane To APLL Feedback Divider
CLKINOb. #|  CLKINOb Pre-Divider 4
MNone Nane
CLKINL #  CLKIN1 Pre-Divider +
:
None Nane 3
CLKINIb *|  CLKIN1b Pre-Divider

Mode Configuration

DPLL Enable

DPLL Mode
Sync Group
Loss of Signal
Revertive

Hitless

¢ -H »  Decimator —+JGIESEEEIEISE—+ DLPF

DPLL Frequency

10GHz

Feedback Divider

veo
10GHz

[
0x03£8 @ - M [

0xB00000 @

s/

oo

o [al
Normal.. ~ E
group0  ~ ;‘
Holdover. ~ IE‘
o
Cl

R31US0020EU0100 Rev.1.00
Aug 18, 2022

RENESAS

Page 14



RICBox GUI Software for VersaClock 7

8.5 Outputs Block

Each output can be configured by clicking on the appropriate Bank button on the main block diagram. For a
broader range of adjustable settings, click on the Advanced button.

" Fobo " ouT1 10MHz [LPHCSL (1000h
BANK1 10MHz OUT1b z[ (1000hmi]
ouT2 .
— FOD1 NN ouT2,  Powered down (Hi-Z)

> BANK2 MNone

RENESAS
Bl [ & @&

Output Bank Output

LPHCSL (100chm)  ~ El
O [a]
=]

Frequency Source FOD1 v

Desired Output Frequency 10MHz Disabled

o
a
Power Down O El
(o]

Disable Group

-
ouTa " 1OMHz [LPHCSL (1000hm]]

-
ouTis " 1OMHz [LPHCSL (1000hm]]

RENESAS

VDDO1 {addendum input) 3.3V ~ \ ouT1l
Disabled 1 El
OUTTH
EEPROM - BANKS None o ouT]
LPHCSL
GrETEs = Amplitude s00mv v El
Interface > BANKE None EI
bl Slew Rate fast, 74 El
Impedance 1000hm v EI
CMOS
Slew Rate 34/20. v El

Errors ‘Warninas

RC31008A

The frequency source for each output bank can be set to either an Integer Output Divider (IOD) or a Fractional
Output Divider (FOD). The addendum input (VDDO) for each output bank can be set to one of the following:

= 1.8V
= 2.5V
= 3.3V
= NC (not connected)

FODO

FOD1

None

&l b (S @ @

~

VDDO1 (addendum input)

) OTP / EEPR|

Actuals
ouT1
IEI OuT1e  lOMHz OS]
E‘ ouT3

oUTap  Powered down (HiZ)

Output Bank Output
+10MHz [LVDS]
v outL
Frequency Source P e DS H
Desired Output Frequency Disabled O EI
o +10MHz [LVDS]
Powser Down Disable Group D S @ oUTIs

Serial Interface

R31US0020EU0100 Rev.1.00
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8.6 Device Info

The Device Info button opens a window that contains the Vendor ID, Device ID, Rev ID, and Dash Code.

ouT2
| - FOD1 — oUT2k powered down
XIN_REFIN | 4%.152MHz @ XIN_REFIN > BANKZ None IE‘
ouT3
oUT3h powered down
> APLL
BHSRee
Iy
CLKIND 10 MHz Vendor ID 51
CLKIND
CLKINOD o Device ID 0 None IE‘
ouTe
oUTeb powered down
FontID 1
g DPLL ouTy
HW Analog Revision 2 ouTTb powered down
CLEINL None Hw Digital Revision 2 oure
CLKINL / oOUTEb powered down
CLKIN1b a Dash Code 0 |E|
None

" 10D3 ™
1 ouTio
Addendum Inputs Device Info OTP [ EEFROM > BANKS None ouT10b powered down
SYSREF ouUT11
GPIO GPI Serial Interface » BANKG MNane OUT11b powered down

Tools

8.7 GPI Block

Clicking on the GPI block enables configuration of the input functionality, enable/disable pull-up/pull-down, and
enable/disable inversion.

* APLL

e =
)

CLKINO
ol S & @ ouTE
ouTSE powered dow
GPI
ouT? dd
config gpi_sts ouTyp POwersddow
e low
ouT8
CLKIN1 OUTED powered dow
GPI1
/ —
im Inputs Deyice Info OTP / EEPROM GPI3 GPIO options )
Power Control Disab
function | GPIfunction disabled, pinused asre... ¥ IE‘
IO GPI Serial Interface pw
enable pullup [] IEI

enable pull down IEI

ols .
enable inversion || IEI

R31US0020EU0100 Rev.1.00 RENESAS Page 16
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8.8 GPIO Block

Clicking on the GPIO block enables configuration of the output enable pin, internal SDA and SCL pull-ups, and
the lock detection.

DPLL .
profile Jitter attenuator mode E

Operation 5
litter Attenuator 5 " FODO —> ouTL
Made - BANK1 10MHz 10MHz [LPHCSL {1000
OuUT1b
ouT2 )
—» FOD1 — ouTap  Powered down (Hi-Z)
KIN_REFIN | 49.152MHz IE‘ XIN_REFIN > BANK2 Mone
ouT3

ouTap  Pewersd down (Hi-Z)

Bl & @ @
CLKINO 10 MHz ﬂ
CLKING 1 GPIO
CLKINGD o
config gpio_sts Bl ] & &, @, (Hi-Z)
low GPIOO options
(Hi-2)
GPIO1 low \)‘
CLKINT MNone E
CLKINL " function | GPI, input, input status allowed r.. * E‘ (Hi-Z)
CLKINTD nr\ GPIO2 low . 3
type | input (2-level) .4 E
GPIO3 low
drive strength | reserved v lE‘
? GRIOs low enable pull up D E
Addehdum Inputs Device Info Hi-Z)
dd i
Power Control Disabled b E enable pull down E‘
enable inversion D E‘
GPIO GPI Serial rermaTE .— PO output state DE Hi-Z)

Tools

9. Device Connection

Device connection can be achieved through the bottom right corner of every page. To connect one of the
Renesas evaluation boards, ensure the device is powered and connected to the working computer. Then, click
the Not Connected button in the corner of the screen. This will lead to a small pop-out page. Click the connect
symbol in the corner of the page to establish a connection to the device.

See the Evaluation Board User Manual for more information regarding device connection. This manual is located
on the VersaClock 7 Evaluation Kit page.

Mone m gﬂ;ﬂb powered down (HI-I bQ e 4 |
¢ Conﬂgure/
Errors Warnings RC3100 Not Connected
R31US0020EU0100 Rev.1.00 RENESAS Page 17
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10. Errors and Warnings

When adjusting the values in the configuration, errors or warnings may arise. These are used to help users stay
within the limitations of the device and give recommendations to how to configure it. Errors must be cleared
before writing to the device.

The bottom right corner of the screen shows how many errors or warnings have occurred. Click on one to view
the contents.

BANK& None @

TOP.LOSMON[2].LOSMON_WINDOW.los_div_ratio
The ratio between LOSMON[2] divided input clock and measurement clockis < 8
BANKS Non (~227.2727MHz / 1GHz = 0.22727272726717862)

UuIsD

input_freq_clkin1
Input frequency of input pad CLKINT is out of range. Supported frequency range in
differential mode is TMHz to 650MHz.

/7

P ne——— e—p—
———

— Errors Warnings RC31008A Not Connected

BANKG Non

11. Common Configurable Settings

11.1 Changing the I°C Device Address

1. Enter the configuration view.

2. Type “I2C” into the search bar.

3. Change the ‘TOP.SSI.I2C_ADDR_CNFG.i2c_addr’ setting to the desired address.

e Tools  Help
Search
Kepugg | 1 b
export_writesl]_iZc_addr None &
TOP. EEPROM.EEPROM_CNFG.eeprom i2c_drv 18V Stonded.. || @
TOP EEPROM.EEPROM, CNFG.e 100kHz -
0 B
03 o
0n2 @
002 o
R31US0020EU0100 Rev.1.00 RENESAS Page 18
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11.2 Disabling the Internal Input Terminations
1. Go to the block diagram view.

2. Click on the CLKINXx block.

3. Click on the Advanced block.

4. Enable/Disable the terminations.

DPLL p .
Operation e 5 . n
Vode itter Attenuator
UN_REFIN | 49.152MHz XIN_REFIN
CLKINO 10 MHz
CLKINO
CLKINOb o'
CLKIN1 None E
CLKINT
CLKIN1b o'
Addendum Inputs Device Info
GPIO GPI
Tools

Goals

B S e e
Input Pad

Mode VDS

BANK1 10MHz

Dividers

\

Advanced

Clock Monitors

CLKINO Mode VDS
CLKIND CLKINOb
CLKIN[O].CLKIN_CNFG

p_n_diff_sel IE‘\ en_cml D E
OTP / EEPROM en_inbuff E en_hesl D E
en_dc_bias I:‘ lE‘ en_lvds E
Serial Interface STSREF trim_term D E en_lvpecl D E
3

cmos_sel

Differential input is selected

Actuals

ouT1

ouTip  1OMEHZ [LPHCSL (1000hm)]

ouT2
oUT2b powered down (Hi-Z)

ouT3

ouTap Pewered down (Hi-Z)

11.3 Configuring the Device for Write Frequency Mode
1. Go to the block diagram view.
2. Change the Operation Mode to “DCO”.

Oparation DCco ~ ﬂ —* FODO
Mode /
Synthesizer
Jitter Attenuator /
oo —* FOD1
XIN_REFIN |
- =T =
> APLL —| —* FOD2
[ |

3. Go to the Configuration view.

4. Search for “frequency_offset_goal”.

R31US0020EU0100 Rev.1.00
Aug 18, 2022
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RENESAS

File Tools Help

Search | Startup = Xtal | Reference Clock | APLL = Output Banks = Outputs | DCD | SSC | GPI | GPIO | Serial

5. Adjust the frequency control word through the “frequency_offset_goal” data field.

frequency_offset_goal 0 o'

R31US0020EU0100 Rev.1.00 RENESAS Page 20
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12. Revision History

Revision Date Description
1.00 Aug 18, 2022 | Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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