LENESAS User Guide

RICBox GUI Software for FemtoClock3

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

Contents
PR 11 53 = 11 =Y Lo T o T 10 o ST =) U] o 2
2. Loading and Creating ConfiIgUrations ..........cccccciciiisimmmmmemrrinrrrrr s s msnn s s e e e e e e e e e e e e e s nennnas 2
2.1 Creating @ NeW CoNfIQUIAtION ..........uiiiiiiiiiiiiie e e e e e e e e annees 2
2.2 Loading @ SetlingS File ........eeiiiiiiiie e e e e e e 3
2.3  Adding Configurations to @ Settings File...........oooiiiiiiiiiii e 4
B T AT - T o IR 7= {1 o 5
G 70 R [ o o TU ) PO 5
R I | ORI 7
B TR T © 111 10 ) PP PR 8
L S T o 1= o= 1= = 101 o o T 9
LT 0o Yo o I o= 3 = T 9
T 0 Y o 1o [T o1 TV A =S 10
7 & =T 13 2= g A= 11
8.  BlOCK Diagram VIEW ........cciiiiiiiiiiiiieirs s s s s e mnn e e amn e e e e amn e 11
Tt N O 1 I =] Yo R USST 12
e T N I I =] o SRR 12
TR B O 10 1o 101 1 =1 o Tt QUSRS 13
S T @ T I = (o o1 QPRSP 15
8.5  CLKIN INPULS BIOCK ...ttt et e e et e e e e e e aaaaaeaaeeaeaaaaaa e nnnnnnnnnnes 16
e T T (=T (=1 (=T g o1 =] oo SRS 16
T A | I = [ o1 USSR 18
et T € ] (O 2 = [o o1 RS PSTT 18
TR TS 1= 4 = = [ o SRS 19
L2 TR B T T 0o T 1= 2 Lo o PP 19
10. Using the Emulator to Capture Register Writes..........cccovimiiiiiiiiiiirrs e 20
11. Common Configurable Settings.........cccocciiiiiiiiii e ————— 23
11.1 Enabling Jitter Attenuation Mode from the Block Diagram..............ccccooiiiiiiiiiiiiiiciccceeeeee e 23
11.2 Saving/Programming EEPROM IMagES ........uuiiiiiiiiiiiiiee et s ettt e e et ee e e e s sntaneeaeeeannes 24
11.3 Enabling GPIO for Output ENADIE...........cooiiiiii e 25
P & LAY =] oY o T o T3 o 26
R31US0027EU0101 Rev.1.01 RENESAS Page 1

Aug 7, 2024 © 2023-2024 Renesas Electronics


https://www.renesas.com/us/en/document/mas/renesas-ic-toolbox-ricbox-software-manual?r=1630466
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1. Installation and Setup

Ensure that the latest version of the RICBox software is installed on your computer. New versions are released
frequently and can provide a better experience with the latest functionality. The RICBox software can be installed

directly from the RICBox product page on the Renesas website.

For instructions on how to install the latest version of RICBox, device plugins, and maintain updates, please see

the RICBox Software Manual sections 1 and 11.

2. Loading and Creating Configurations

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

| RENESAS RICB

File Help

RENESAS

BIG IDEAS FOR EVERY SPACE
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 the RC32312A is used.

RENESAS

Select a Product Family Select a Product Variant

FemtoClock3 RC32312A

FemtoClock2

VersaClock?

Figure 2. Selecting RC32312A 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. To load an existing settings file, click on the Browse button just after opening the RICBox software. This will

take you to a file browser.

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

RENESAS

File  Help

LENESAS

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 = Mew folder - 0
~ Mame - Date modified Type Size
3t Quick access
. RC32312A_test_config.rbs 5/1/2023 10:13 AM RBS File 267 KB
= D t:
=| Documents
‘ Downloads
| Pictures e
File name: | RC32312A_test_config.rbs -
Save as type: | Settings Files (*.rbs) (*.rbs] ~
A Hide Folders 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 Lo
default h H
RC32312A Not Connected

Figure 5. Configuration Menu

Errors Warnings

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

/!

/
/
Current Config ‘ Lo
default | e
E———r——wrye— =
Errors Warnings default pnected
config2
config3

Figure 6. Configuration Selection

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

Current Config

e
default / n

Errors Warnings RC32312A Mot Connected

Figure 7. Configuration Settings

Configurations
1 default ]
2 config2 ]
3 config3 ]
+ New 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? m
3 kﬁnfnﬁ @
M,
™,
™,
Y
AN

+ New Config

Figure 9. Currently Active Configuration

3. Wizard Setup

3.1  Inputs

The first page in the wizard setup is for configuring input clocks. This section is divided between the crystal input
and the clock inputs. The DPLL operation mode can be set to Jitter Attenuation, Synthesizer, or DCO modes.
The input clocks are only available in Jitter Attenuation mode.

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

The crystal frequency corresponds to the input frequency to the XIN pin, which can be configured from 25MHz to
80MHz. Crystal load capacitance can be configured internally. This can range from 8.24pF to 10.1451pF, where
8.24pF is the measured stray capacitance of the device package and evaluation board.

Crystal

Frequency 49,152MHz IE
Load Capacitance (pF) 8.24 IE'
DPLL

QOperation Mode Synthesizer ¥ IE'

Figure 10. Wizard Crystal Configuration

Note: Leaving the value at 8.24pF will turn the internal tuning capacitors off.
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Input clocks are only functional when the DPLL is in Jitter Attenuation mode. Use the input clocks section to set
up the input clock frequency, assign a corresponding reference, and set input clock signal type (input mode).

Reference Clocks
REFO CLKING - @
REFT CLKINT v ﬂ Assign input clock mapping in
REF2 CLKIN2 v H 4— the reference mux
REF3 CLKIN3 - H
REF4 CLKIND v @
REFS CLKIND - @
Input Clocks
CLKINO | 10 H
Set input clock ——% LYCMOS - H
frequency and signal LI @
type
CLKINT | MNone IE‘ IE‘
DISABLED v
nCLKINT  Mene IE‘
CLKINZ  Mone IE‘ IE‘
DISABLED ¥
nCLKINZ  MNone IE‘
CLKIN3 | None IE‘ IE‘
DISABLED v
nCLKINZ  Mone IE‘
Figure 11. Wizard Input Configuration
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3.2 DPLL

The DPLL section is only available when the device is configured for Jitter Attenuation mode. The DPLL section
enables manual adjustment of the bandwidth, decimator, gain peaking, and phase slope limit values.
Alternatively, there is the option to select a predefined SyncE profile that will automatically populate the
adjustable settings.

DPLL Profile jitter attenuator mode ~ E Profile selection and
4— reference mode
Reference Mode * Controlled by dpll_ref_sel - E settings
Bandwidth

Marmal 25Hz E‘

~24.392Hz

Acquire 250Hz E‘

~243.9197Hz
4— DPLL Internal Settings

Decimator

Eandwidth 2.5kHz E‘

~1.5542kHz

Gain Peaking

Normal 02 EI
~0.1964

Acquire 0.2 E‘
~0.1925

Phase Slope Limit

Phase Slope Limit (ns/s) Mone EI

~17361111.1071

Figure 11. Wizard DPLL Configuration

The DPLL reference mode can be changed between manual and automatic selection. The manual reference can
also be selected by clicking the settings button next to the Reference Mode dropdown menu.

DPLL Profile jitter attenuator made ¥ IE‘
Reference Mode @ d T “
Manual Reference | REF 0 e IE‘
Bandwidth
Automatic Referd | REF 0
Select DPLL
hcrmal manual reference REED REF 1
REF1 REF 2
REF2 REF 3
Acquire REF3

~Z243.979 Rz

Figure 12. Wizard Manual Reference Configuration
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3.3 Outputs

The output section of the Wizard can be used to configure the VCO frequency, output frequency, output type
settings, and output voltage/amplitude settings.

APLL

VCO frequency ——P» | Frequency = 10GHz E 10GHz
Qutputs
ouTo Nene E‘ None Enable | dissble E POWERED DOWM (Hi-Z) E‘ o
ouTl None E‘ None Enable | dissble E POWERED DOWM (Hi-Z) E‘ ]
ouT2 None E‘ None Enable | dissble E POWERED DOWN (Hi-Z) E‘ £
ouT3 None E‘ Naone Enable | disable ~ IE‘ POWERED DOWN (Hi-Z) e E‘ c
Output signal type

ouT4 Nene E‘ None Enable | dissble E POWERED DOWM (Hi-Z) E‘ a

Output frequency —» | qi15 | one E‘ Nane Enable | disable ~ E POWERED DOWM (Hi-Z)  * E‘ ]
ouTs None E‘ None Enable | dissble E POWERED DOWN (Hi-Z) E‘ £
ouT? None E‘ Naone Enable | disable ~ IE‘ POWERED DOWN (Hi-Z) e E‘ c
ouTe Nene E‘ None Enable | dissble E POWERED DOWM (Hi-Z) E‘ o
ouTe None E‘ None Enable | dissble E POWERED DOWM (Hi-Z) E‘ ]
OUT10 | None E‘ None Enable | dissble E POWERED DOWN (Hi-Z) E‘ £
outn None E‘ Naone Enable | disable ~ IE‘ POWERED DOWN (Hi-Z) e E‘ c

Figure 13. Wizard Outputs Configuration

To adjust the output voltage/amplitude settings, click on the settings button next to each of the output type
selection menus.

€

POWERED DOWN (Hi-Z)  ~ E ——
POWERED DOWN (Hi-Z)  ~ IE‘ 1 \lCSLOPtiom
POWERED DOWN (Hi-Z) IE‘ 4 Ampitude | 200my  ~ @
POWERED DOWN (Hi-Z) ¥ E 1
POWERED DOWN (Hi-Z) ¥ IE' 4

N Maode OUTe, nQ... ~ |E|
POWERED DOWN (Hi-Z) ¥ IE' 4
POWERED DOWN (Hi-Z) ¥ E { LVDS Options
POWeRED DOWN t2) ~ (] & ampituce | 3s0mv [
POWERED DOWN (Hi-Z) ¥ IE' £ voltage | 700MV  ~ @
POWERED DOWN (Hi-Z) ¥ EI t

| | -

Enable | disable

€

Enable | disable

€

Enable | disable

€

Enable | disable
CMOS Options

€

Enable | disable

Enable | disable

€

Enable | disable

€

Enable | disable

€

Enable | disable

€

J[o:8)[e 8o [a) o m) B e

Enable | disable

Figure 14. Wizard Output Voltage/Amplitude Configuration

Click the Finish button at any time to exit Wizard View.

Previous Finish

Figure 15. Wizard Finish Button
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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

5. Control Panel View

Control Panel
Wizard
Configuration
Registers

Block Diagram

Figure 16. Side Panel Buttons

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

RC32312A

Settings
Dash Code
Mode
Current Mode
Inputs
XIN
CLKIND
CLKINT
CLKINZ
CLKIN3
nCLKING
nCLKINT
nCLKINZ
nCLKINZ
SysClock
Quad sys clock
Qutputs
ouTo

APLL
APLL Freguency
Divider
Loop Bandwidth
Phase Margin
DPLL
Enabled
DPLL Profile
DPLL Frequency
Divider

MNermal Bandwidth
Acquire Bandwidth
Decimator Bandwidth
Normal Gain Peaking
Acguire Gain Peaking

Figure 17. Control Panel View

3.1.0

JA

49,152MHz
10MHz
MNone
MNone
None
None
MNone
Mone
MNone

~227.2727TMHz

disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-7)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)
disabled (Hi-Z/Hi-Z)

10GHz (-0.006ppt from goal of 10GHz)

~203.4505
~691.3361kHz
~78.7392 degrees

yes

JAMODE {jitter attenuator mode)

10GHz

500
~24302Hz
~243.9197Hz
~1.5542kHz

~0,1964 (-1.776% from goal of 0.2)dB
~0.1925 (-3.7496% from goal of 0.2)dB

R31US0027EU0101
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6. 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 | OSCI | Inputs | APLL | TDC APLL | DPLL | FOD | Outputs | GPIO | TDC References [0-3] | TDC References [4-5]

Search
eyword

| {‘é} addendum_version

apll_fb_div_ratio

aptfreq_actual

apll_loop_filter_b
auto_write
config_sel_gpio0
config_sel_gpiol
config_slot_0

config_slot_1

Figure 18. Configuration View

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

o— Search | OSCl  Inputs | APLL | TDC APLL  DPLL | FOD  Outputs | GPIO = TDC References [0-3] = TDC References [4-!

-

Search

Keywaord | apl'

apll_fb_div_ratio
apll_freq_actual
apll_freq_goal

apll_loop_filter_bw

TOP.APLLAPLL_DCD_CAL_CNFG.cal_th_shift

TOP.APLLAPLL_DCD_CAL_CNFG.cal_time_shift

Figure 19. Search for Registers

R31US0027EU0101 Rev.1.01 RENESAS Page 10
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7. Register View

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

RENESAS

File Tools Help

0 o 6 B M0 6 0 i Operations

B 0 0 0 0 0 0 0 Offset Adh

o 4 3 o 0 o 0 0

80h ) 0 0 0o 0 0 s

8h 0 0 0 0 0 OWAQ3T]  TORFREQMONIO}FREQMON_WINDOW.freq fail_mask freq sts does . < [d)
Li ’ PR OcAD[270]  TOPFREQMONIOLFREQMON_WINDOW.freq_div_ratio 000 ]
98h 3 o 0 0 0

Mh | 0 0 0 ;’\/n:/n'

an | 0 0 0 0 0 0 o o

BOh 1 it 0 0 F FF FF 7

Bh 0 0 0 0 0 0 0 0

Coh 0 0 0 80 0 0 0 0

Figure 20. Register View

8. Block Diagram View

The Block Diagram view shows the datasheet representation of the FemtoClock3 devices. The main diagram
enables adjustment of the operation mode, 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.

‘Operation Mode | litter Attenuator “H OperatiDn dee and
< DPLL profile seleciton Frequency Target Actual
DPLL Profile | jitter attenuator m. - E
Ve outo None IE‘ disabled (HiZ/HiZ)
Fractional
Frequenc output dividers * veor out1 None E disabled (Hi-Z/Hi-Z)
MuUxX
Crystal ——p veof2 E
- N + " Qutz N disabled (Hi-Z/Hi-Z|
configuration XTAL/XO = 49.152MHz @ oscl » APLL > 22 > uf one isabled (Hi-Z/HiZ)
YR ous None |E| disabled (Hi-2/Hi-2)
CLKING 10 ﬂ
CLKIND > h\ o Outd None |E| disabled (Hi-Z/HiZ)
NCLKING | None E
FoDo sGHz b Outs None |E| disabled (Hi-Z/Hi-Z)
CLKINL  Mone @
CLKINL > o out6 None. E disabled (Hi-Z/Hi-Z)
Tnput p| ncin L)
configuration References - DPLL » rFemi " Out? None |E| disabled (Hi-Z/Hi-Z)
CLKIN2 | None IE‘ /C
CLKINZ > o outs None |E| disabled (HiZ/HiZ)
nCLKINZ o
FOD2 N weop )
o outg None disabled (HiZ/HiZ)
CLKIN | None MUX o
CLKING > N o out10 None E disabled (HiZ/HiZ)
NCLKIN3 i .
g Configurable blocks veopz
g out1l None E disabled (Hi-Z/Hi-Z)
Device Info Addendum Inputs QTP / EEPROM GPIO Serial Output configuration

Figure 21. Main Block Diagram

R31US0027EU0101 Rev.1.01 RENESAS Page 11
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8.1 OSCI Block
Similar to the Inputs section of the wizard view, the OSCI Block can be used to control the crystal frequency and
the input lock capacitance.

Freguency \ /—-Q';I%@ & @

XTAL/XO | 49.152MHz E oscl Frequency LSRR IE‘
Load Capacitance {pF) §.24 IE‘
CLKINO | 10 n
CLKIND > Actual 8.24

nCLKING | None IE‘

—

Figure 22. OSCI Block

8.2 APLL Block

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
&S e e
L e
/ XIN Fregquency
y APLL 481320z @—' PFD/CP  —— LPF
+ ~203.4505
APLLFb MMD AFPLL Loop Hilter
Bandwidth {calculated) ~691.3361kHz
- DPLL
m Phase Margin (calculated) ~78.7392
Combo Bus Loop filter resistor setting Rs=1000chm v IE‘
Figure 23. APLL Block
R31US0027EU0101 Rev.1.01 RENESAS Page 12
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8.3 Outputs Block

The Output 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/2. This indicates the input frequency that is divided
down by the IOD. The input reference is displayed on the main diagram.

¢ Frequency Target Actusl

weo/2 > None IE‘ disabled (Hi-Z/Hi-Z)

FEELT

Source 10D0 Output Pad

5GHz
VCO/2 v E‘ » = 0x000020 E‘ » | POWERED DOWN {Hi-Z) v@ Advanced > disabled {Hi-Z/Hi-Z)

l .

T Incoming frequency
Reference to be divided down o
selection by the 10D Phase Adjustment

Phase 0x0000 E‘
Trigger |:| E‘

Figure 24. Output Block

Note: Out 4 to Out 7 can only reference VCO/2.

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

Output Pad

» POWERED DOWN {Hi-Z) le' Advanced > disablad (Hi-Z/Hi-Z)

CMOS (POS/NEG 180 out of phase)
CMOS (POS/NEG in phase)
CMOS (positive side only)
CMOS (negative side only)

VDS
HCSL {internally terminated)

HCSL (externally terminated)

POWERED DOWN (Hi-Z)

Figure 25. Output Signal Type Selection

R31US0027EU0101 Rev.1.01 RENESAS Page 13
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The Advanced Block allows for configuring the output frequency, disabled states, terminations, and

voltage/amplitude settings. The Enable Source section dropdown menu selects how the output enable is
controlled, either through GPIO or register setting.

1000

+ 0x000020 IE‘

FOD1

F0D2

Seri

Frequency

Output Type

Disabled 5tate

Internal Termination

Swing

Amplitude

Output Pad A/

» | POWERED DOWN (HiZ) lel Advanced > disabled {Hi-Z/HiZ)

POWERED DOWN (Hi-Z) ~

Held Hi-Z / Hi-Z.

HCSL

Internal HCSL ...

200mV

LVDS

350mV

Common Mode Voltags F0OmV

ouTo

Mone E Actual Frequency: None

o]
(o]

Mode OUTx, nOUTx&a.. E

Enable Control

lE‘ Enable Source out_driver_en... ~ E
& e O

Figure 26. Output Signal Advanced Settings
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8.4 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.

FOD mode can be chosen between Synchronous, Synthesizer, and DCO. A FOD in Synchronous mode tracks
the input phase and frequency accuracy from the DPLL. Synthesizer mode allows the FOD to track the phase
and frequency accuracy from the APLL only (free run). DCO mode allows for frequency control words to be
written to the FOD to offset the outputs by a specified frequency.

L

> FODO

Mode Synchronous v |E| Phase 0x000 IE‘
e ol

Frequency None

Divider

Synchronous Mode

Divider Ratio 20

loeRz 0x0000000000 E | SooMee
0x0000000000 @ T
0xB000000000 E

Ox014 IE‘ +
16

2

Figure 27. FOD Block
Note: The FOD feedback divider registers change between synthesizer and synchronous modes.

R31US0027EU0101 Rev.1.01 RENESAS Page 15
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8.5 CLKIN Inputs Block

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

coupling.

XTAL/XO

CLKINO

nCLKINO

CLKIN1

nCLKIMNL

CLKINZ

nCLKINZ

CLKIN3

nCLKINS

Freguency

49.152MHz IE‘ O5Cl
10 a8

CLEKINOD
Mone ﬂ
Mone IE‘

CLKIN1
Mone IE‘

CLKINZ
Mone IE‘

CLKIN3

8.6 References Block

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

RENESAS CLKINO/nCLKINO

___\_* CLKIM Freguency

BEHS e

CLKINO

<

Input Enable

T o
nCLKIM Fregquency  Mone IE‘
Input Mode LVCMOS v H

AC Coupling
Differential AC Coupling Enable  [] IE‘

Single-Ended AC Coupling Enable [] IE‘

CMOS Sel CMOS input is selected v IE‘

Input PMOS/NMOS | PMOS input pair is enabled (.. IE‘

Figure 28. CLKIN Block

RENESAS

l BESe

References

nCLKINL CLKIN2

CLKINZ  —» CLKIN3

Q

MUX

CLKINDO ——

CLKINO

<

nCLKINO ———

<

CLKINL

CLKINL ——=

<

<

nCLEIN2

CLKINO

<

CLKIN3 ——+

CLKINO

<

= =303 08I[¢

NCLKING

REFO

REF1

REF2

REF3

REF4

REFS

References

10MHz 10MHz

REFD
None None

. REF1 ¥

None None

R EE—— REF2
Nons Nonz

R EEE——— REF3

Figure 29. References Block
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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.

REF0 Clock Monitor

HESQe

Loss of Signal

Enabled ?
Good Times Oxl ?
Fail Times Oxl ?
Accept Margin 0x00002 ?
Mominal Count 0x00016 ?
l Divide Ratio 0x01 ?

10MHz 10MHz
0  — REFO ——————l

BEBee

Divider

Clock Monitor

id_byp_en IE‘ ry ‘\
4 .
REFOD - - Ox00000 IE‘ = REFD

10MHz 10MHz

B id_enb I:‘ IE‘
id_setb IE‘

Enabled
Accept (ppm)
Reject (ppm}
Window {Hz)
Accept Margin
Reject Margin
Nominzl Count

Divide Ratio

Frequency
O
100
128
2 5Hz
0x00000
0x00000
0x00000000

0x002DCECC

DD DYLILILS

T
Figure 30. Advanced Reference Settings
R31US0027EU0101 Rev.1.01 RENESAS Page 17
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8.7 DPLL Block

The DPLL Block is accessible only 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,
reference selection, and the ability to change the digital loop filter settings.

RENESAS

(dividers)
10MHz
+ REFO
None
> REFL
None
- REF2
None
= REF3

> APLL

DPLL

ZEPROM GPIO

10MHz

None

None

None

DPLL

884.736MHZ

Manual reference
selection

REFO & E 4
10MHz 2

) REF R
MUX.
>

10MHz

clk_dpll_fb.. ~ IE‘

DPLLFb MMD

10MHz

+500

Reference selection settings

Lock Detect +

'7 | -

Bandwidth settings

»  Combo Bus

veo /2

5GHz

Automatic reference priority

Reference Selection

Controlled by dpll_ref_sel lE‘
ola
aCl

Holdover. v E

Places the DPLL into automatic mode. This is the normal seftin... v lE‘

Ref Mux Contral

Hitless Switching

Revertive Switching

State When LOS Occurs

State Mode

Selection Priority

REFQ first priority
REFL second prio...  “

REF2 | third priority

o]0

REF3 | fourthprior. ~

8.8 GPIO Block

I
Figure 31. DPLL Block

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

up/down.

GPIO

fES e e

config

GPIOD \0

GPIO1

GPIO2

GPIO3

GPIO4

GPIOS

GPIOG

GPIOS

Startup Config Options

GPIO
RENESAS

&l =S e @

gpio_sts

o T
o function
mode /
1] drive strength
disable pullup [] IE‘
a

disable pull down IE‘

0 enable inversion DIE‘

GPIO0 options

General purpose input {input) ¥
CMOS Qutput mode and power supply of 2.5V. L

disable output IE‘
enable resync IE‘

deglitcher bypass D IE‘

[0

Figure 32. GPIO Block
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Note: GPIOS8 is indicative of the lock pin settings.

8.9 Serial Block

The Serial Block displays settings for serial communication protocol, 12C address selection, and SPI interface
type.

B [ s @@

Serial Interface

Operating Mode 851z in 12C mode b IE‘

Offset Size 1-byte address v IE‘

12C

Address Selection Pins i2c_addr[2], i2c_addr[1], iZc_addr[0] L4 IEI

Device Address 0x0% IE‘

l spi
Interface Type Mormal 4-wire SPI. Dats is received on 5D...  * IE‘

Serial

Figure 33. Serial Block

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

1. To connect a Renesas evaluation board, 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.
T T O T T T T I I I I A B IR IR R

Errors Warnings RC323124 _

Figure 34. Device Connection

Note: RICBox Software Manual section 4 has more information about device connection features.

R31US0027EU0101 Rev.1.01 RENESAS Page 19
Aug 7, 2024


https://www.renesas.com/us/en/document/mas/renesas-ic-toolbox-ricbox-software-manual?r=1630466

RICBox GUI Software for FemtoClock3 User Guide

10. Using the Emulator to Capture Register Writes

RICBox has an emulator feature that is used to simulate a connection to the device. This feature is useful for

capturing register write sequences when combined with the use of the RICBox log.

1. Click the Not Connected button in the corner of the screen. The Configure/Connect pop-out page appears

(see .Figure 36).

P/ EEPROM GPIO Serial

Errors Warnings RC2 Mot Connected

Figure 35. Not Connected Button

2. Click the Configure button to open the connection settings menu.

b\? Connect
e i O D A A ¥? Configure
Errors Warnings RC323124 Mot Connected

Figure 36. Configure Button

3. Select the Manual tab to navigate to the manual connection settings.

RICBox Connection

Mo devices found

Figure 37. RICBox Connection — Manual Tab
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4. Set the “Adapter” field to Emulator. Next, select the Connect button at the bottom right of the connection
settings menu.

RICBox Connection

Auto | Manual
Adapter Emulator =
Protocaol [2C >
Address (7-bit) 0x00 M2
Auto Detect Offset Size x
Offset Size 1 [
Clock Rate (Hz) 100000 @
Connect

Figure 38. Emulator Field Selection

5. RICBox now shows that it is connected to a device. However, when using the Emulator, RICBox only thinks
it is connected to a device.

—

Errors Warnings RC323124 Connected

Figure 39. RICBox Connected to a Device

6. Open the connection log by selecting the Help menu tab, then clicking on the Log button.

RENESAS

File Tools | Help

Log

About

Figure 40. Help Menu — Log Button
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7. Ensure that the Debug and Trace boxes in the bottom-left corner of the log window are checked.
X Debug X Trace
Figure 41. Log Window — Debug and Trace Check Boxes

8. Clear the log by clicking the X button at the bottom-right corner of the log window.

LENESAS RICBox

X Debug X Trace I~ o *

Figure 42. Log Window — Clearing the Log Entries

9. If any device settings in the GUI are changed while the log is open, the necessary register writes to make the
changes are printed in the log. This is due to RICBox being connected to a device and any changes are
written to that device in real-time. When using the emulator, RICBox thinks that there is a device to write to,
so it sends the necessary write sequences that would be used to program the changes to a device.

Use the mouse to select the log contents then copy/paste them into a text editor.

RENESAS

o

..
T
OO0 00000 000000000000 oQoooaog
oM OE & OE E L OE O OE O OE OO OE QO OEQE QOE Q@
=]
—
[
ul

len 4180 @1 80 6@

n 1118

len 1]e@

n 1101

n 1108

4188 28 299 8a

n 1]e8

n 118C

len 1108
X| Debug X Trace - X W *

Figure 43. RICBox Log Contents Window
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11. Common Configurable Settings

11.1 Enabling Jitter Attenuation Mode from the Block Diagram

1. Set device operation mode to Jitter Attenuator from the main block diagram.

Operation Mode | Jitter Attenuator = ﬂ

Synthesizer
DPLL Profile || litter Attenuator

Digitally Controlled Oscillatar {DCO)

Figure 44. Operation Mode Selection

2. Set an input clock frequency.

awo@ |0

CLKIND »
nCLEING | Mone IE‘
CLEIN1 | None IE‘
CLKIN1 »
nCLKINL -}
References
CLKINZ | None IE‘
CLKINZ g
nCLKINZ d'
CLEIN3 | MNone
CLKIN3 L

a

nCLKIMN3

Figure 45. Set Input Clock Frequency

Note: If an input clock is not already enabled then the software will indicate an error. The error will be cleared
when the input clock frequency is set.

3. Go into the CLKIN block and select the input signal type.

CLKINO/nCLKINO

Freguency
B [ [ @ @
XTAL/XO | 49.152MHz |E| ogcl

CLKINO

<

Ly - LY

Input Enable
CLKINO = 10

CLKIND CLKIN Frequency 10
NCLKINO | None

:

LKIM Freguency None

CLKIN1 | None
CLKIN1 Input Mode LWVCMOS L

:

nCLKINI

AC Couo\'ng HCSL (externally terminated)

Differential AC Coup| HCSL (AC coupled)

CLKINZ LVDS {externally terminated)
Single-Ended AC Co

CLKINZ | None

nCLKIN2

30

LVDS {AC coupled)

LVCMOS
CLKIN3 | Mone LVCMOS {AC coupled)
CLKIN3 CMOS Sel CMOS ing

DISABLED

-

NCLKIN3

Input PMOS/NMOS | PMOS input pairis enabled (.. ~ | g

Figure 46. Set Input Clock Signal Type
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Note: If an input clock signal type is not already enabled, the software will indicate a warning. This will be

cleared when the input mode is set.

11.2 Saving/Programming EEPROM Images
1. Establish a connection to a device with an EEPROM attached.
i ———————— el ek = L = L |11 ]

Errors Warnings

RC32312A

Figure 47. Device Connection

Go to OTP/EEPROM section of the block diagram.

Use the configuration type dropdown menu to select SingleConfig.

Populate the Single Config dropdown menu with the configuration name that is being programmed to

EEPROM.

5. Click the program button in the lower corner of the page.
Note: The Adding Configurations to a Settings File section highlights configuration naming. RICBox Software

Manual section 13 discusses multiple configuration support.

Note: FemtoClock3 software only supports programming one configuration into EEPROM at a time.

ol S & @

GPIO

Startup Config Options

Config Assignment / Setup

aTp

Pressing the "Program” button will read the existing OTP of
the connected device and wpdate the OTP contents with
the new OTP configuration and program the device

The "erify" button will be accessible after a successful
program

There is currently no progress indicator while program or

verify is occuring; it can take quite some time for either
task to complete

Program Verify

Configuration Type SingleConfig

DEVICE_CNFG.config_sel SDA_SDIO, SCL_SELK

SDA_SDIO
SCL_SCLK

. Skip read if quick blank check passes IE‘
o
v |

Skip verify of unprogrammed words

EEPROM

single Config demuiR Build EEPROM for this OTP dash code
Config 0 L L config_slot_1 o RC22312A001 [user config 1] (241C64 at _ ~ E
A
Config1 L H config_slat_2 o ilename to export EEPROM as
OTP / EEPROM IE‘ )

Canfiz 2 H L config_slot_3 o

Config 3 H H config_slot_4 o

Export Program
L=low [ H = high
Figure 48. Programming a Connected EEPROM Device
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6. Another option is to 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

EEPROM ﬂ Save File =
+ <« Documents » Test_file v [v] Search Test_file
Build EEPROM for this OTP dash code Organize » MNew folder == - o
RC22312A001 [user config 1] (24LC64 at_ v Marme Date modified

) | | EEPROM_image.hex
Filename to export EEPROM as

icuments\Test_file\EEPROM_image_hex n D

5/1/2023 %:52 AM

File name: | EEPROM_image.hex

PROM files (*.hex,

Export

~ Hide Folders

*.hin)

Cancel

Save

Figure 49. Saving EEPROM Image

Note: Be sure to specify the file extension as .bin or .hex when

11.3 Enabling GPIO for Output Enable

naming the file.

FemtoClock3 GPIOs support output enable (OE) functionality to control output signals.

1. Click on the GPIO block.
2. Click the GPIO that will be used for the OE function.
3. Select the function as OE.

B b e & & RENESAS GPIOD = O
GRE [ (& & @
config GPIOO options
-
GPIO1 function OE[0] (input) v ﬂ
mode [ _
GPIO2 drive strength OE[0] (input)
disabl OE[1] {input)
GPIO3 OE[2] {input)
disable p ~
OE[3] {input)
GPIO4 enable i OE[4] {input)
OE[5] {input)
GPIOS
OE[&] {input)
GPIOG OE[7] (input)
OE[8] {input)
OE[Z] (input)
QE[10] {input)
GPIOS o
OE[11] {input}
DPLL_force_freerun (input)
GPIO Startup Config Options DPLL_force_holdover (input)
noll farra nnarma I fimnnnth
Figure 50. Configure GPIO for OE
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4. Go to the specified output, click advanced, and set enable source to GPIO.

Note: Using two GPIOs to control the enable source of one output is not supported. This includes group and
global OE functions.

RENESAS OUTO_PAD - u]
Bl k3 & @
ouTto
Frequency Target Actual
A Frequency None E Actual Frequency: None o2
Output Type | POWERED DOWN (HiZ) ~

Disabled state | Held Hi-Z / Hi-Z. v E‘

Output Pad

HCSL CMOs DOWN (Hi-Z) ¥ E *  disabled (Hi-Z/Hi-Z)
Internal Termination | Internal HCSLt.. ¥ @ Mode OUTx, nOUTx a... *~ E

Swing 200mV.

VDS Enable Control

Common Mode Voltsge | 700mV  ~ Enable gpio

Amplitude 350mV v@ Enable Source | out_driver_en.. ¥ || gf'

out_driver_en field

veorz b ot None E‘ disabled (Hi-Z/Hi-Z)

Figure 51. Configure Output Enable to GPIO Control

12. Revision History

Revision Date Description
1.01 Aug 7, 2024 | Added the section Using the Emulator to Capture Register Writes.
1.00 Jul 6, 2023 Initial release.
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