LENESAS User Guide

RICBox GUI Software for FemtoClock3-Wireless

This document explains how to use the Renesas IC Toolbox (RICBox) software to configure and control
FemtoClock3-Wireless devices. For general RICBox instructions, see the RICBox Software Manual.
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1. Installation and Setup

Ensure that the latest version of the Renesas IC Toolbox (RICBox) software is installed. New versions are
released frequently and can provide a better experience with new functionality. The RICBox software can be
installed directly from the RICbox webpage on the Renesas website.

Note: Both RICBox software and FemtoClock3-Wireless device plugin must be installed to access the user
interface. If the device is not listed in the RICBox plugin list, then manual installation is required. For instructions
on how to install the latest version of RICBox, device plugins, and maintain updates, see sections 1 and 11 of
the RICBox Software Manual.

2. Loading and Creating Configurations

2.1 Creating a new Configuration
1. Start > RICBox
2. Click Create new project.

RGNS RICB;

File Help

RENESANS

BIG IDEAS FOR EVERY SPACE

E Create new project

li-. Open project

Figure 1. Open New Project in RICBox

3. Use the Select a Product Family box to choose the “FemtoClock3” devices.

4. Select the variant being evaluated and click OK. In this example, RC38312A is used.
RENESAS RICBox (Internal)”

Select a Product Family Select a Product Variant
RCx25x4A
FemtoClock3
ProXo2

VersaClock?

Figure 2. Selecting RC38312A Device GUI in RICBox
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2.2 Loading a Settings File

Loading a settings file is like creating a new one.

1. Toload an existing settings file, click on the Browse button just after opening the RICBox software. This will
take the user to a file browser.

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

RENESAS

File  Help

RENESAS

BIG IDEAS FOR EVERY SPACE

E Create new project

Ii-. Open project

Figure 3. Open Existing Project

2. Navigate to the directory that stores the settings file and select it. RICBox settings files have the file type

“.rbs’.
Organize New folder = O @
- Name Status Date modified Type
3 Quick access
B Desktop E RC383124_test_config.rbs (] 12/20/2023 3:56 AM RES File
; Downloads
= D t
=] Documents i 5
File name: [RC383124 _test_config.rbs ~ | | Settings Files (*.rbs) (*.rbs) w
Open Cancel

Figure 4. Select .rbs File
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2.3 Adding Configurations to a Settings File

More than one device configuration can be created at a time. Different configurations can hold differing device
settings but still be saved to the same RICBox settings file (.rbs).

1. In the lower right corner of a plugin GUI click on the part number box to view the configuration selection

drop-down menu.
Current Config o
default X ‘
Errors Warnings | RC3831241 | Not Connected

Figure 5. Configuration Menu

Use this menu to change the currently active configuration. The initial configuration is always labeled default.

Current Config K O

default M)

ey ————— —
Errors Warnings default
config2
config3

Figure 6. Configuration Selection

2. Click on the settings button to view the configurations pop-up menu.

Current Config EI
default / ‘"

Errors Warnings | RC38312A1 | Not Connected

Figure 7. Configuration Settings

Configurations
1 default [
2 config2 0]
3 config3 [
+ MNew Config
Figure 8. Configurations Pop-up Menu
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3. Click the numbers to change the currently active configuration. Green is the active configuration.

Configurations
1| default [
config? [
3 wfhﬁ ]

AN

N

+ MNew Config

Figure 9. Currently Active Configuration

3. 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.

Overview 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.
Register button shows a graphic of the registers in the device.

Block Diagram button opens a configurable block diagram view

Overview
Wizard
Configuration
Register

Block Diagram

Figure 10. Side Panel Buttons
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4. Control Panel (Device Overview)

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.

RC38312A1

Settings
Dash Code

Modes
DPLLIOY
DPLL[1]
DPLLIZ)

Inputs
XIN
CLEINO
CLKINY
CLKINZ
CLKINZ
nCLKIND
nCLKIMT
nCLKINZ
nCLKIMZ

SysClock
Quad sys clock

Outputs
CuUTD
ouT
QuTZ
ouT3
ouT4
OuTS
OUTe
ouTT
ouTa
ouT9
ouT10
ouUTI

APLL
APLL Frequency
VCO Qutput FFO
Divider
Loop Bandwidth
Phase Margin
Third Pole Frequency
DPLLID]
Enabled
CELL Profile
DPLL Frequency
FOD Qutput FFO
Divider
Mormal Bandwidth
Acquire Bandwidth
Decimator Bandwidth
MNormal Gain Peaking

ja
synth
synth

49.152MH=
10MHz
Mone
Mone
Mone
None
MNaone
MNone
Mone

~227.2T2TMHz

disabled
disabled
disabled
disabled
disabled
disabled
disabled
disabled
disabled
disabled
disabled
disabled

10GHz (-0.006ppt from goal of 10GHz)
FFO = XO + LPF D

~203.4505

~1.1057TMHz

~78.552 degrees

~31.831MHz

yes

JAMODE (jitter attenuator mode)
10GHz

FFO = XO

500

~24.392Hz

~243.9197Hz

~1.5542kHz

~0.1964 {-1.776% from goal of 0.2)dB

Acguire Gain Peaking ~0.1925 (-3.7496% from goal of 0.2)dB
DPLL[1]
Enabled no
DPLLI2]
Enabled ne
Figure 11. Control Panel (Device Overview)
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5. Configuration View

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

Search | OSCl | Inputs | APLL | TDC APLL | DPLL = FOD | Outputs | GPIO | TDC References_

Searn

eyword

addendum_version
apll_fb_div_ratio
apll_freqg_actual
aph_freq goal
apll_loop_filter_bw
auto_write

combo_dco_ts_to_apll

combo_dco_ts_to fod0

Figure 12. Configuration View

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.

Search | OSCl | Inputs | APLL | TDC APLL | DPLL | FOD | Qutputs = GPIC | TDC References

Search

Keyword | apll

' {:‘?} apll_fb_div_ratio

apll_freq_actual

apll_freq _goal
— apll_loop_filter_bw
combo_dco_ts_to_apll
Figure 13. Search for Registers
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6. 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.

Operations

o4 05 06 o7 Info
1 1 0 0

Offset 2h
29 1
1 0 0 0 Bi
0 0 0 FF

0:2[15:0]  TOP.GLOBALDEVICE_ID.device_id

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
- s I s

Figure 14. Register View

7. Block Diagram View

OxD4C1

The Block Diagram view shows the datasheet representation of the FemtoClock3-Wireless devices. The main

diagram allows setting the output frequency, setting the XIN frequency, setting the input frequencies, and

viewing the output frequency estimate. Each block has its own pop-out page. This can be accessed by clicking

on the block.

Note: Grey blocks can be clicked to access additional menus. White and blue shaded blocks are inaccessible.

Frequency Target

XIN configuration
. SYSREF > outo None disabled
‘ Fractional
Reference output dividers
monitor control » Outl None disabled
Erequency Sysref trigger control
2.5GHz | » Out2 None EI disabled
XTAL/XO = 49.152MHz @ 05Cl — = : » APLL > 4 |
Monitors ¢ AL . out3 None E‘ disabled
T T +
CLKINO | 10. H ‘ » Out4 None EI disabled
CLKIND >
CLKING
" o » outs None E‘ disabled
DPLLO FODL .
CLKINL  None @ static high Iy outé None E‘ disabled
CLKINL > >
CLKINL e hish
" o e high [y Out7 None EI disabled
DPLLL FOD2 e >
CLKIN2 = None E pesees N e g I, outg None E disabled
CLKINZ - MUX
CLKINZ static hign |
! g DPLL2 FODO statie high [, outs None EI disabled
CLKINZ  None E st out1p None E‘ disabled
CLKIN3 > X
CLKIN3 statchigh |
n d Time Syne DCO DPLL/DCO ToDandSynthesis —»  SEEHELE g Nene @ disabled
configuration
Input configuration gy ETEUEE Output configuration
Device Info Addendum Inputs OTP / EEPROM GPIO Serial Combo Bus < CanigurabIe blocks
Figure 15. Main Block Diagram
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7.1 OSCI Block

The OSCI block can be used to control the crystal frequency and the input capacitance. The GUI assumes a
default value of 8.03pF load capacitance as a combination of fixed internal and PCB stray capacitance. Entering

a higher value will adjust the internal tuning cap settings.

For more information about load capacitance for FemtoClock3-Wireless, see the “Load Capacitance” section of
the application note, Choosing the Correct Crystal or XO for FemtoClock 3 and FemtoClock 3 Wireless.

) [ [ el &L
Freguency |,——-\

XTAL/XO | 54MHz ) 05CI —

Frequency
CLKINO | Mone IE‘ CL Goal {pF)
CLEKINO
~
nCLEING
a CL Actual (pF)

CLKINZ

PCB Stray XOUT Pin (pF) 2.5 E
CLKIN2 | MNone

nCLKINZ o' XIM Pin Is Qverdriven [l

Figure 16. OSCI Block

7.2 APLL Block

PCE Stray XIN Pin (gF) 25

Input Pad

=]

8.03

The APLL block gives access to the crystal frequency, VCO frequency, low pass filter (LPF) resistor, and
feedback divider. The feedback divider is automatically calculated by the software when the VCO frequency and

crystal frequency are set.

RENESAS

SEELE)

L~ s

/ XIN Frequency
¥ APLL 49.152MHz .|i‘ [ RS
+ ~203 4505
APLLFb MMD = AFLL Loop Hilter
Bandwidth (calculated) ~691.3361kHz
m Phase Margin (calculated) ~78.7392
Combo Bus Loop filter resistor setting Rs=1000chm v E‘
Figure 17. APLL Block
R31US0030EU0102 Rev.1.02 RENESAS Page 9
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7.3 Outputs Block

The Outputs Block consists of the output reference selection, integer output divider (I0D), and output signal type
selection.

Output references can be selected between FODs and VCO/N. This indicated the input frequency that is divided
down by the IOD. The input reference is displayed on the main diagram.
‘ Fr n f Actual

SYSREF - None |i“ disabled

Bl e (B € @

Source 10D0 Qutput Pad

2.5GHz
VCO/N v‘d‘| -+ 0x000028 ||i“ > POWERED DOWN ~||i‘| Advanced = disabled

+

Reference selection
Incoming frequency Phase Adjustment
to be divided down

Phase 0x0000 | o ‘

Tigger =l

Figure 18. Outputs Block

Note: Out0 to Out5 can only reference VCOI/N.

Output frequency can range between 1MHz to 1GHz for differential signals and 1MHz to 250MHz for single-
ended signals. Output type can be selected between LVDS, HSCL, and CML. Outputs 8-11 can support CMOS.

Output Pad

POWERED DOWN v g Advanced

VD5
HCSL (internally terminated)
HCEL (externally terminated)
CML (internally terminated)
CML (externally terminated)
POWERED DOWN

Figure 19. Output Signal Type Selection

R31US0030EU0102 Rev.1.02 RENESAS Page 10
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The Advanced Block allows for configuring the output frequency, terminations, and voltage/amplitude settings.
The Enable Source section dropdown menu chooses how the output enable is controlled, either through GPIO or

register setting.

RENESAS

BB S e @
Source 10D0 Output Pad

2.5GHz

VCO/N v ||i‘| -+ 0x000028 ‘i‘| > POWERED DOWN v ||i“ *  disabled

Advanced

el ] € @&

P ouTo
Phase Frequency None |d‘ ‘

Trigger
. Output Type POWERED DOWN L ‘ o' |

Actual Frequency:  Mone

Enable Control CMOS

Enable Source | out_driver_en.. |d‘| Mode | Pand N output pins will be op... ¥ ||f|

Enable [} ‘ o'

Figure 20. Output Signal Advanced Settings

7.4 FOD Block

The FOD block is used to control the fraction output dividers. The page shows settings for FOD output
frequency, FOD mode, and the fractional output divider.

The FOD input reference is the VCO frequency. FOD output frequency ranges from 120MHz to 700MHz. The
divider is automatically calculated by the software when the FOD frequency is set.

Integer Mode ‘
Sync Mode Iy
Enable |
Frequency = None o Phase 0x000 d
Divider
Synthesizer Mode
Divider Ratio ]

10GHz None
- I ] -
ox0000000000 || off
ox014 d+—
240

Frequency Control Word 0x000000000 o

Phase Control Word TOP.DPLLDPLL_WR_F ‘

Figure 21. FOD Block
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7.5 CLKIN Inputs Block

Clicking on the CLKINXx block allows the control of the input signal type selection, frequency, and AC-coupling.

Freguency CLKINO/nCLKING
BEHBa®
XTAL/XO | 49.152MHz IE‘ OsCl 2
CLKINO
ckNo | 10 a Input Enable IE‘
CLKIND
ncono e ﬂ --...___N_* CLKIN Freguency 10 H
nCLKIM Freguency Mone IE‘
CLKIN1 | Nones IE‘
CLKINI Input Mode VCMOS ¥ n
nCLKINL d
AC Coupling -
CLKIN2 | None IE‘ Differential AC Coupling Enable [] E
CLKINZ
nCLKINZ ) single-Ended AC Coupling Enable [] E
CLKINZ | None IE‘
CLKIN3 N .
nCLKING d\ CMOS Sel CMOS input is selected |E|
Input PMOS/NMOS | PMOS input pair is enabled (I.. ~ IE‘

Figure 22. CLKIN Block

7.6 References Block

Clock inputs are connected to a mux to determine which reference each clock corresponds to. Any DPLL can
choose between references 0-3 as its input.

RENESAS References = ]
BEHRae
MUX
CLKINO ——» 10MHz 10MHz
L CLKING ..E REFD > REFO
NCLKING ——»
None MNaone
CLKINL vn REFL — REF1 _—
CLKINL — »
o i
None Nones
nCLKINL CLKINZ vn REF2 @ ———————————* REF2 E—
References
Mone None
) CLKINZ — CLKINS -n REFZ > REF3 —
nCLKINZ
CLKINO v E REF4
CLKIN3 —
L
nCLKING Lo N E‘ REFS
Figure 23. References Block
R31US0030EU0102 Rev.1.02 RENESAS Page 12
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References must be divided down below 33MHz for the DPLL to lock to them. The input reference divider is
accessible through the ref buttons. Clock loss of signal and frequency monitors are available through the Clock
Monitor Button.

REFQ Clock Monitor

FEEL)
Loss of Signal Frequency
Enabled d‘ Enabled [ d'
Good Times Oxl d‘ Accept (ppm) 100 d'
Fail Times oxl o Reject (ppm) 128 o'
Accept Margin 0x00002 o Window {Hz) 2.5Hz o'
Nominal Count 0x00016 o Reject Margin 0x00000 o'
l Divide Ratio ox01 o Mominal Count 0x00000000 | | ff
Divide Ratio oxoozocece || ff
10MHz 10MHz -
1
B [ [ ) @
2 Divider
Clock Menitor
3
id_byp_en IE‘ ry ‘\
4 REFO » + 0x00000 |E| » REFO
10MHz 10MHz
s id_enb [] IE‘
id_setb IE‘
oTP/
Figure 24. Advanced Reference Settings
R31US0030EU0102 Rev.1.02 RENESAS Page 13
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7.7 DPLL Block

The DPLL blocks contain all features pertaining to the DPLL. Clicking on the DPLL Block shows settings for
reference selection, feedback selection, operation mode, and the ability to change the digital loop filter settings.

Note: Only DPLLO can switch between VCO and FODO feedback clocks as input.

RENESAS
10MHz 10MHz
atro
10MHz 10MHz
REF1
- 1oure
REF2
Tou: Lous
aera
10MHz

REF&

T
DPLLL

DPLL2

Time Sync DCO
Operation mode and profile settings

DPLLO

TDC APLL Frequency

884.736MHz
¢ Manual reference
selection
b -
10MHz

Ol

/.
y-H

oot -] [ Feedback clock
— selection

10MHz

DPLLFoMMD

+250

Reference selection settings

Lock Detect |+
.

Enable Feedback

DCO Control

cod

VCO div N

DLPF + Combo Bus

?

Bandwidth settings

FODO

Nene

Veo+ 4

25GHz

Automatic reference priority

Operation Mode Jitter Attenustor

FODO Frequency Goal None

DPLL Prafile Jitter attznuator mode

Reference Selection

Ref Mux Control Controlied by dpll_ref sel  ~ | g
‘B Hitiess swiching (]| ot

o Revertive Switching [ gff
-l State When LOS Occurs raldover "ﬂ

state Mode

Places the DPLL into sutomatic mode. This is the normal settin,

an

Reference Selection

Briority

Disable
frst priority  ~ |i‘ I'i‘|
wotoronty <[] O[]
firstpriority  ~ E 1 El
wrspronty < o 1]

7.8 GPIO Block

Figure 25. DPLL Block

Clicking on the GPIO Block enables configuration of the GPIO function, polarity, output drive strength, and pull-

up/down.

RENESAS

EEREEN Y

Startup Config Options

GPIO
RENESAS

FEFEL)

gpio_sts

function

mode /
drive strength

disable pullup [] E

disable pull down E

enable inversion [ ] @

General purpose input (input)

CMOS Output mode and power supply of 1.8V.

GPIOO

GPIOO options

disable output E

—
deglitcher bypass DE

o
o

GPIO Serial

Combo Bus

Figure 26. GPIO Block
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7.9 Serial Block

The Serial Block displays settings for serial communication protocol, I1°C address selection, and SPI interface
type.

Serial

Bl e e

Serial Interface

Operating Mode SSlisin 12 mode ¥ IE‘

Offset Size 1-byte address L4 lE‘

12C

Address Selection Pins i2c_addr[2], i2c_addr[1], i2c_addr[0] v E

Device Address 0x039 lE‘

l sPI
Interface Type Normal 4-wire SPI. Data is received on 5D ¥ E

Serial

Figure 27. Serial Block

7.10 Combo Bus Block

The Combo Bus Block depicts the setup of the clock domains of the configuration.

FEEIETE

EEEn L gt . utp

uuuuuu

vet
e e [ R S (s
FOD2 = =

FODO

WL
= TOD and Synthesis |+

e o ///' o

Figure 28. Combo Bus Block
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The diagram at the top of the page shows the enabled input domains and how they are connected to the output
domains moving to the right as shown in Figure 29.

Inputs

External References

XIN / XQUT-

Intarnal References

F8 APLL  FODO—#|
78 FOD1—+
7B FOD2—>|

Tims Clack Div—s]

Software Control

Wz

Input
Reference
Domains

XTAL

Serial

1
.
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
i
y
i
1
1
1

Domains

Clock Steering

Output
Domains

1
[
Comba |
Bus
1
[
1
1
1
i

E‘ Oscillztor APLL

S

APLL

FOD1 FoD1
FoDZ FoDz

=
TsDCO

Figure 29. Combo Bus Block (Top)

Qutputs

outo

out2

outs

ouT4

ouTs

Enabling additional DPLLs or DCOs adds more to the diagram. Label the input domains and output domains as
needed for representation as shown in Figure 30. These labels do not change any registers in the device and
are only used to clarify the input and output domains for the user.

n DFLLZ

Serizl Port

1 [
1 [
I Input I
Inputs ! Reference !
I Domains I
| [
External References | |
| I
XIN / XOUT- XTAL
I [
I [
1 [
I [
1
1
1
1 SyncE
1
1
1 [
I [
1 [
1 [
1 [
I [
A, [
1 [
50— I
= A, I
| [
Internal References —T— [
1 [
FB APLL { FODO—] : }
78 FOD1—>| H |
1 I
#8 FOD2—*| 1 [
1 I
Time Clack Div— : ocxo }
1 [
(- 1
1
1
1
1
I
Sofiware Control I
1
1
I
1
|
1
[

Figure 30. Combo Bus Block — Labeling Input and Output Domains

-

Domains

Clock Steering

Output
Domains

Combo
Bus

lE‘ Oscillator APLL

I
[
ﬂ ( oPLLD
[
I

T

Synce

FOD1 CORE

FODZ SYSDPLL

=
e

Outputs

The bottom of the page shows a matrix layout of checkboxes (see Figure 31). The rows are labeled APLL,
FODO, FOD1, and FOD2 as output domains. The columns are for each DPLL or DCO that is enabled as clock
steering contributors. Checking off any of these boxes will adjust device register settings to apply the frequency

information from the clock steering contributor in the column to the domain in the row.

R31USO030EU0102 Rev.1.02

May 6, 2025

RENESAS

Page 16



RICBox GUI Software for FemtoClock3-Wireless User Guide

The labels at the far right of the matrix show how each domain is steered by its clock contributors. Click on the
checkboxes to see the labels updated.

Combo Bus Configuration

Columns are
Input Domain
Contributors ; . Relabeled ; . ;
Clock Steering Contributors Output Domains Domain Label Contributers To Output Domain
Rows are l
. F—-¥___
Output Domains | SyncE via DPLLO ! OCHO via DPLL2
1
______ I___---_____-_-_-________---__________---_____--_______-_-___"
1 1 ! i | i 1 - il
! APLL 1 [ n ! 1 o |! O 1 ¥ H e SyncE XTAL + SyncE + OCXO
_____ N S e e g S
1 . 1 1 1 1 1 1
FOD1 : Od| : o : : o : o | g CORE XTAL
1
1 , 1 I ! 1 : |
FOD2 : e : o : : d : A 1 o' : SYSDPLL KTAL + OCKO
1 : 1 I ! 1 ) : 1
| 1 a |l 1 Al — =
FODO O g \ d | I d Ol o : m : FODO XTAL
L 1 I

<

Disabled
Input Domains

Figure 31. Combo Bus Block (Bottom)

The first row (APLL domain) is relabeled as the SyncE domain. The APLL domain has three input domain
frequency offset contributors:

= XTAL by default
= SyncE via DPLLO
= OCXO via DPLL2

These contributors are listed in the final column of Figure 31. In general, the input domain frequency offset
contributors are additive, which means a +6ppm offset from the XTAL, a -2ppm offset from the SyncE, and a
-1ppm offset from the OCXO would yield a +3ppm total frequency offset at the output domain. However, while
DPLLO is locked, the output tracks the SyncE input domain (-2ppm) because a DPLL output always tracks its
input. If DPLLO is unlocked, the SyncE output will be the sum of the contribution from the XTAL and the OCXO. If
both DPLLO and DPLL2 are unlocked, the SyncE output will only have the XTAL contribution. SyncE uses the
APLL domain to achieve the best jitter. The APLL domain avoids any muxes and FODs at the output.

The second row (FOD1) and fourth row (FODO) are relabeled CORE and FODO, respectively. Both output
domains do not have any direct inputs. Their only input contributors are the XTAL. The device manages this by
using the APLL domain but subtracting the SyncE and OCXO domains internally.

The third row (FOD?2) is relabeled as the SYSDPLL domain. The FOD2 domain has two input domain frequency
offset contributors:

= XTAL by default
= OCXO via DPLL2

The device manages this by using the APLL domain but subtracting the SyncE domain internally. While DPLL2
is locked, the output tracks the OCXO input domain. If DPLL2 is unlocked, the SYSDPLL output will only have
the XTAL contribution.

Any of the three contributors for the APLL domain row can be unselected, except the XTAL. The XTAL
contribution is always present by default. The three input domains, DPLLO_FB, DPLL1 and Time Sync DCO, are
disabled and greyed out. If the configuration uses DPLLO_FB, DPLL1, or Time Sync DCO, those columns will
become selectable.
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7.11 SYSREF Block

The SYSREF Block allows the configuration of SYSREF pulse type, trigger settings, pulse/pause count, and
defines what outputs are considered SYSREF signals.

_— SYSREF » outd Nene IE‘ disabled

BB ee

SYSREF Function

= OuTo unused  ~

Pulse Mode »  0UT1 unused ¥

Pulse Type Single pulse train on regist.. ~ > QUT2 unused ¥

TOD

= QUT3 unused  ~
Pulse Count

0x01
GPIO 1 g >
Pause Count

0x00

0x0 ﬂ Trigger Mode

Trigger settings—b Single Device Register Trig... v

= ouTa unused  ~

*  OUTS unused  ~

ouTe unused ¥

= ouT? unused ¥

= QuTs unused  ~

= OuT9 unused  ~

= | = [ (=

* OUT10 | unused ~

= OUT1l | unused ¥

+

Output selection

[ s s [ [ [ [ [, [ m, [ m, |

Figure 32. SYSREF Block
1. Set up a given output as either a SYSREF signal or device source, then select the trigger and pulse modes.

SYSREF Function

= OUTO unused ¥

Pulse Mode e OUT unused

Single pulsa train on regist... ¥ |E| = OUT? sysrel

device
= OUT3

Pulse Count
= OUTA unused  ~

o]
= OUTS unused ¥

* W
Pause Count ouTa unused

Ox00 |E| —=  QuT7 unused  ~

= OUTB | unused ~
Trigger Mode = 0UT9 | unused ¥
Single Davice Register Trig...  ~ IEI = DUTIO | wnused ¢

= OUT1Y | wnused  ~

DL LILILYCY LY LY LY CYCYEY

Figure 33. SYSREF Output Assignment

a. Trigger Mode — The source of the SYSREF trigger.
i. Register — Write to the init_SYSREF bit using serial connection to trigger a SYSREF event.

Note: For SYSREF configuration and control registers, see sections 4.9 of the relevant RC3x
Programming Guide.

R31US0030EU0102 Rev.1.02 RENESAS Page 18
May 6, 2025



RICBox GUI Software for FemtoClock3-Wireless User Guide

i. GPIO - The SYSREF event triggers when GPIO1 sees an active input signal.

Note: Only GPIO1 can be programmed as an input to trigger a SYSREF event. No other GPIOs
have this function.

iii. TOD — SYSREEF is triggered with a TOD event.

Pulse Maode

Single pulse train on regist.. * |E|
Pulse Count

[d]
Pause Count

0x00 |E|

Trigger Mode

d

Single Device Register Trig...  *

Single Device Register Trigger
Single Device GPIOL Trigger
Single Device TOD Trigger
Primary Device Register Trigger
Primary Device GPIO1 Trigger
Primary Device TOD Trigger
Secondary Device GPIOT Trigger

Figure 34. SYSREF Trigger Mode

b. Pulse Mode — The type of pulse/pause pattern generated by the SYSREF clock. Pulse mode differs
between trigger types. When a register is used to trigger the SYSREF clock then pulse mode can be
configured to:

i. Single pulse train — Only one pulse train is generated after the register trigger.

C] 7 Norm 1 ps/ Trigh: 575

410mV 2.5GSa/s 490 ns Sample
¥

12 2.0 ps Ot 201 ps 1/8t: 497512 K45,

L8

500my/ X

500 mv/

Figure 35. Single Pulse Train (0x10 Pulses) (7.68MHz (Green) and GPIO Trigger (Orange))
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Continuous pulse/pause train — A continuous train of pulses and pauses defined by the pulse and
pause counts.

Auto 500 ns/ Complete
5GSafs 15ps Sample

[ (LA™

200myy "

Figure 36. Continuous Pause/Pulse Train with 5 Pulses and 4 Pauses at 7.68MHz

Continuous without pause — A continuous clock output until the end of the SYSREF event.

3] i Norm 1 ps/ Trigh: 233
20mv 5 GSafs 3.16ps Sample

]

Bl 1/8t: 487.512¥

Menu

Figure 37. Continuous 7.68MHz Pulse (Green) with GPIO Dip Switch Trigger (Orange)
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Pulse Mode -

Single pulse train on regist.. > || g "

Single pulse train on register trigger

Continuous pulse/pause train on register trigger

Continuous 1:J|J|.-|t-. train with no pause on lHHiulP.r 1r1'35|.ur
-
3
Pause Count
7 1 -
0x00 g '

—»
Irigger Mode >
Single Device Register Trig... ~ n -

Figure 38. SYSREF Pulse Mode Register Trigger

If the SYSREF signal is triggered by GPIO or TOD, then the pulse mode can be continuous or single pulse train
depending on the trigger edge.

Pulse Mode

Continuous pulse train on... ¥ n

Continuous pulse train on GPI01/TOD high

Continuous pulse train on GPIO1/TOD low
Single pulse train on GPIO1/TOD rising edge
- Single pulse train on GPIO1,/TOD falling edge |

Pause Count

0x00 o

Trigger Mode

Single Device GPIO1 Trigger ~ n

Figure 39. SYSREF Pulse Mode GPIO/TOD Trigger

Pulse count is the number of pulses in a pulse train. If single pulse train is selected, then the device will output
the number of pulses denoted in pulse count before finishing the SYSREF event.
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In continuous pulse/pause mode, the pulse count is the number of pulses that will be output before pausing.
Then, the signal will pause for the number of pulses based on the pause count. The cycle is repeated until the
sysref _init bit is set to 0.

Note: Only register trigger can be used for Continuous pulse/pause mode.

Pulse Count

0x01 o

Pause Count

0x0D0 o

Figure 40. SYSREF Pulse and Pause Counts

When a GPIO is used as an input trigger, the GPIO settings must be configured. Newer versions of the RICBox
plugin automatically configure GPIO1 as input when the trigger source is selected.

DPLLZ

powesred deossen [Hi-Z|
RENESAS i '
Tiame Sync DCO CRIO -
= a
config E_sis. FIO1 optio
*| Tima Sync TDC GFIDO o
- —f " function | EAT_SYS_IN {Applies to GPIO1 only. Must setoe .~ I o |
- =1 mode / = P = ]
TP/ EEPROM GO P— o detive strengrh CMOS Output mode and power supply of 1.8 [i‘
disable pull up o disable outpur ] |
f GRIO3 o
/ disable pull down [+ | gff enable resync || @
f,r’r G4 0 enable iwersion [+ | g deglitcher bypass g
Seartup Config Opticns
Figure 41. GPIO1 SYSREF EXT_SYS_IN
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GPIOO0 can be used as an external trigger output for a cascaded SYSREF signal between devices. Use the
EXT_SYS_OUT setting to configure GPIO0 as SYSREF output.

GPIDD options

config

function |- EXT_S¥5_OWT (Applies to GPIOD only. Must seto.. n

GFI01 et |
drive strengih General purpose ingat [input)
GPIOZ disabl EXT_S¥5_IN (Applies to GPIOT only. Must set oe_b=1)
EXT_S¥5_QUT (Applics to GMOD only. Must set oe_be=1 and sysret_is_prime=1]
P10 disable
e y ’ DPLLD lock [output)
el DPLLO ol [outp

GPIO4 X ol [output)

DPLLD bl _lma [out put)
DPLLD state[0] (output)
DPLLD state[1] [output)

DPLLD state[2] [output]
L e A T T

Figure 42. GPIO0 SYSREF EXT_SYS_OUT

When selecting the trigger source, there are options for primary and secondary sources. The primary source is
the main device in the cascaded chain where secondary is receiving a trigger from primary device.

Trigger Mode

Single Device TOD Trigger  * n

Single Device Register Trigger

Single Device GPIOL Trigger
Single Device TOD Trigger

Primary Device Register Trigger

Primary Device GPIO1 Trigger

Primary Device TOD Trigger

Secondary Device GPIO1 Trigger

Figure 43. SYSREF Primary and Secondary Trigger Selections

Note: When any SYSREF event ends, wait at least 3 SYSREF clock periods before starting another event.
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7.12 Time Sync TDC Block
1. Click the Time Sync TDC block in the main diagram.

- - a

DPLLO FOD1
>

DPLL1 > FOD2

References
>

>

DPLL2 FODO
> v

T
e TOD and Synthesis
M| Time Sync TDC *7
ium Inputs OTP / EEPROM GPIO Serial Combo Bus

Figure 44. Time Sync TDC Block Location in the RICBox GUI

2. Select the Time Sync channel input clock source used for TDC coarse measurement.

MUX

A FOD must be configured and enabled as Time Sync channel reference source for coarse measurement.

Time Sync TDC Source
FOD Select | rf}l}:‘ H_E “
FODO
FOD1 Time REF Divider
FODO . i
FODL s Sl [}
FOD2 Reserved i‘-.-“‘:
TOC coarse TOC fine
BOMHz mEsturément Clock mestureament clock
31.25MHz 833MHz
Figure 45. Time Sync TDC Source FOD Select
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3. Enable Time Sync TDC.

Time Sync TDC Enable

TOC Measurement Start [

TDL Measurement Mode

Continu_.. *~ -‘

MUX 1 Source Select ref cke. ~ | of

MUX 2 Source Select REF<O> ~ -‘

Figure 46. Time Sync TDC Enable Button

4. Select TDC measurement mode between one-shot and continuous.

TDC Measurement Mode

MUX 1 Source Select

MUX 2 Source Select

Continu... * ‘ |

Continuous

One-shot

REF<O> v d‘|

Figure 47. TDC Measurement Mode Select

5. Select input reference clocks to measure.

= The input clocks must be the same frequency.

= Ref_clk5 and ref_clk6 are dedicated reference input to the time sync TDC.

Time Sync

Time Sync TDC Enable

TDC Measurement Start

TDC Measurement Mode

MUX 1 Source Select

MUX 2 Source Select

Figure 48.

REF<0>
REF<1>
REF<2>
REF<3>

ref_clk<5>

ref_clk<6>

dpli_fb_to_tdc (as selected by dpll_fb_tdc_mux_sel, undivided)
dpli_fb_divided_to_tdc (as selected by dpli_fb_tdc_mux_sel, divided)
time_clk_divided

time_sync

REF<0> v || of

Time Sync TDC Reference Input Select
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6. Connect to a device and program its registers with the “program” button. This step is not necessary if the
program button has already been clicked prior to step 1.

TDC Measurement Start o u

Figure 49. TDC Measurement Start Button

7. Enable the input measurement.

8. Open the RICBox command line interface by going to tools - CLI.

RENESAS

File | Tocls | Help

-
L

Status Monitor

Register Write Export
Figure 50. RICBox Command Line Interface Location

a. Type “write TOP.TIME_SYNC_TDC.TDC_FIFO_READ_REQ.fifo_read_req 1” to load measured values
to the fine and coarse value registers.

b. Type “read TOP.TIME_SYNC_TDC.TDC_FIFO_READ. .fifo_read_val_fine” to read fine measurement
value.

> write TOP.TIME SYNC TDC.TDC FIFO READ REQ.fifo read req 1
Wrote 1 byte(s) to offset @xB2F

> read TOP.TIME_SYNC_TDC.TDC_FIFO_READ.fifo_read_val_fine
©x1ADD

Figure 51. RICBox Command Line Interface Register Write and Read Example

c. Type “read TOP.TIME_SYNC_TDC.TDC_FIFO_READ fifo_read_val_coarse” to read the coarse
measurement value.

Once coarse and fine values have been read, the offset between the two input clocks can be calculated as:

tdc_coarse_meas ) <tdc_ f ine_meas)

Of fset = (
s 62 X Frpcrine

FTDCcoarse
Where:
* tdc_coarse_meas is read from TOP.TIME_SYNC TDC.TDC_FIFO_READ.fifo_read val coarse; this value
is signed.

* tdc_fine_meas is read from TOP.TIME_SYNC_TDC.TDC_FIFO_READ.fifo_read_val_fine; this value is
signed.

* Frbceoarse is TDC coarse measurement clock frequency.
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* Frociine is the TDC fine measurement clock frequency.

T nc c
me 5:'.- ’TDC Source FODO n
FOD Select

i Time REF Divider

O .

FOD1 . ~ 13 d'
FOD2 . 625MH2

TDC coarse TDC fine
20MHz measurement clock maasurement clock
31.25MHz 833MHz

20MHz

20MHz
20MHz

>
20MHz

Figure 52. TDC Coarse Measurement Clock and TDC Fine Measurement Clock

8. Device Connection

Device connection can be achieved through the bottom right corner of every page.

1. To connect one of the Renesas evaluation boards, ensure the device is powered and connected to the

working computer.
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.

I—

Errors Warnings RC38312A1 Connected

Figure 53. Device Connection

Note: Section 4 of the RICBox Software Manual has more information about device connection features.
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9. Common Configurable Settings

9.1 Saving/Programming EEPROM Images
1. Establish a connection to a device with the EEPROM attached.

—

Errors Warnings RC38312A1 Connected

Figure 54. Device Connection

Go to the OTP/EEPROM section of the block diagram.
Use the configuration type dropdown menu to select SingleConfig.

Populate the SingleConfig drop-down menu with the configuration name that is being programmed to the
EEPROM.

5. Click the program button in the lower corner of the page.

FEEL)
GPIO QTP

Prezsing the "Program” butten will read the existing OTP of
. the connected device and wpdate the OTP contents with
Startup Config Options the new OTP configuration and grogram the device.

The "Verify" button will be accessible after a swccessful
program

There is currently no progress indicator while program or
verify is occuring; it can take quitz some time for either
task to complete.

Config Assignment / Setup

SingleConfig s H|

Program

Configuration Type

Skip read if quick blank check passes E‘

DEVICE_CNFG config_sel SDA_SDIO sc,_sru o'
skip verify of unprogrammed words v | o
=]
= EEPROM
a4 5 ‘r
a
8 B

Single Canfig e v H Build EEPROM for this OTP dash code

RC223124001 [user config 1] (24LC64 at. b IE‘

Config 0 L L config_slot_1 o
A
Config1 L H config_slot_2 o' ilename to export EEPROM as
OTP / EEPROM IE‘ =
Config 2 H L confiz_slot_3 d
Config 3 H H config_slot_4 o

Export Program

L=low [ H= high

Figure 55. Programming a Connected EEPROM Device

Note: The Adding Configurations to a Settings File section highlights configuration naming. Section 13 of the
RICBox Software Manual discusses multiple configuration support.

Note: FemtoClock3 software only supports programming one configuration into EEPROM at a time.
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6. Choose the save location by clicking the button next to the EEPROM filename entry box.
7. Click the Export button to save the EEPROM image to the specified location.

Build EEPROM for this OTP dash code

RC22312A001 [user config 1] (24LC64 at... *~

EEPROM

Filename to export EEPROM as

wcuments\Test_file\EEPRON_image. hex H D

Export

Note: Ensure to specify the file extension as “.bin” or “.hex” when naming the file.

ﬂ Save File

T~ <« Documents » Test_file v

Organize « MNew folder

MName Date modified

| | EEPROM_image.hex

5/1/2023 9:52 AM

Search Test_file

File name:

EEPROM_image.hex

PROM files (*.hex, *.bin)

» Hide Folders

Save

Cancel

Figure 56. Saving EEPROM Image

10. Revision History

Revision

Date

Description

1.02

May 6, 2025

Added section 7.10.

1.01

Nov 1, 2024

= Updated “OSCI Block” with new information and photo
= Updated “SYSREF Block”
= Added “Time Sync TDC Block”

1.00

Mar 12, 2024

Initial release.
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