LENESAS User Guide

FemtoClock®2 GUI User Guide

This guide assists those using the Renesas IC Toolbox software to configure and control a FemtoClock?2 device.
This includes (but is not limited to) the RC22504 and RC32504 devices.
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FemtoClock®2 GUI User Guide

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 FemtoClock®2 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

FemtoClock?2 installer can be located on the FemtoClock®2 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 New button.

Il ricBox

File Help

New

Browse

Recent Files

No recent files

In the “Select Product Family” section, select the FemtoClock2. 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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m RICBax

1. Select Product Family
FemtoClock2 e FemtoClock2 series of Clock Generators and Jitter Attenuators is an excellent choice for generating and/or cleaning up noisy clock signals right

near the device being clocked — the "point-of-use’. The combination of small size (4x4mm), low power and excellent noise performance sets this family
in a class by itself.

Product Family

RC22504: Clock Generation
RC22514: Clock Generation with internal crystal
RC32504: Jitter Attenuation
RC32514: Jitter Attenuation with internal crystal

2. Select Product

8P49N344
RC22504A
RC22514A
RC32504A

Specific Product

Select OK when done

RCEZIIAA

Back OK

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 Browse
button just after opening the Renesas IC Toolbox software. This will take the user to a file browser.

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

[ ricBox

Eile Help

Recent Files

RC32504A_test_Config.rbs
Ch\Users\tharker\Desktop

New

Browse

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

type “.rbs’.
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Il Open settings File X
<« v » ThisPC » Desktop * Rixbox_Settings_Files v Search Rixbox_Settings_Files pe
Organize « New folder = O @

~ ifi iy iz
[ This PC Marme Date modified Type Size

_J 3D Objects |_'| RC325044 test Config.rbs 47772021 10637 AM RBS File
[ Desktop

ﬂ Documents

3 Downloads

Music

Pictures

Videos

i, @ [~

Local Disk (C) Select a file to preview.

3. Wizard Setup

When creating a new configuration, the wizard page will be the first thing seen. For FemtoClock2 devices, there
are three separate wizard pages: Inputs, DPLL, and Outputs. Each section pertains to a different portion of the
device that needs to be configured for proper functionality.

Note: Some FemtoClock2 devices may not have a DPLL.

Users can navigate to individual sections 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 to the control panel page.

[ r EE. o *

File Help

Configuring RCI25044

Page Number
Indicator

Synthesizer - the'device receives its input from an extemal crystal
which ks myiiplied to a high frequency using a fractional-feedback.
analog Bl (APLLY. A wide range of frequencies unrelated 1o the

Jitter Attenmater - a singhe input reference clock drives a digital PLL

(DPLL) that will monitor the APLL output frequency and generate a

" — ol phase error. The phase ermor will be filtered by a programmabile kow
Operation Mode | Symthesizes L Bandwidth filter and applied to the APLL.

APLL Reference | Selects XON / REF.. ~
d‘- = In SYNTH maode, erther the signal on the X0 or CLKIN pin will be

Crystal Page Selection patsed 1o the APLL (use apll_ref_sel ta configure). In JA made, bath
= Drop-down Menu the X0 and CLEIN must be provided and you must specify both.

Frequency SOMHZ o'

Load Capacitance [pF) & )

)] everdrive

CLKIN

Chck Mode wos o'

Frequency M (-}

Page Navigation Buttons

\ .

| Previous Mext Finish I

Cancel
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3.1 Inputs

There are two sections to make note of when configuring the inputs: Crystal and CLKIN. 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.

Change Operation Mode ]
Set Xin frequency and
\ internﬂl 101](1 CﬂpﬂCitance
Operation Mode | Jitter Attenuator ﬂ /

Crystal
Frequency 60MHz IEI
Load Capacitance (pF) |8 @
O IEI Overdrive

CLKIN
Clock Mode LVDS M @
Frequency 10MHz | n

A

Adjust reference clock
signal type and frequency

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 Synthesizer modes together.

When using Synthesizer mode, the user has the ability to select the APLL reference through the “APLL
Reference” drop-down menu.

P
Operation Mode | | Synthesizer ’ E
APLL Reference P Selects CLKIN v E
Crystal Selects XIN / REFXO
Selects CLKIN
Frequency sl i )
Load Canacitance (oF) £ o
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3.2 DPLL

If the device is configured for jitter attenuator mode, the DPLL section will become available. The DPLL section
allows users to manually adjust bandwidth, decimator, gain peaking, and phase slope limit values. Alternatively,
the user can 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.

~— S

Profile Selection DPLLProfile [jitter attenuator mode g’

Bandwidth

Normal Bandwidth Goal 25Hz
Actual: ~23.8203Hz (-4.7189% from goal of 25Hz)

Acquire Bandwidth Goal 250Hz
Actual: ~222.3226Hz (-11.0709% from goal of 250Hz)

Decimator

Decimator Bandwidth Goal 2.5kHz
Actual: ~1.5542kHz (-37.8301% from goal of 2.5kHz)

Gain Peaking

Mormal Gain Peaking Goal 0.2
Actual: ~0.1804 (-9.7888% from goal of 0.2)

Acquire Gain Peaking Goal 0.2
Actual: ~0.192 (-3.9756% from goal of 0.2)

Phase Slope Limit

Actual: maximum

8 (8

8 (8

Phase Slope Limit Goal  Mone @ ns/sec

DPLL Internal
4 Settings
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3.3 Outputs

The outputs section allows users to set output frequencies and adjust the overall VCO frequency. Outputs can

be further configured by clicking on the symbol next to the output field. This will give the user the ability to

enable/disable the output, select the output type, and adjust the signal settings.

VCO Frequency 10GHz

Output Clocks (MHz)
Qutput 0 | 156.25

\@

156.25MHz [HCSL] M I8
Output 1/156.25 FYl{ rower Down al™)
1ACNHE A Disabled State | Held Hi-Z /... ~ ||gf
Output 2 |25 I vode HCsL .l
e ol HCSL Options
Output 3 |25 [l Amplitude | 750mV ol )
25MHz [HCSL] Termination v o
LVDS Options
Amplitude 350mV )
Voltage 900mVv . “
LVCMOS Options
Made OUTx, nOU... * ﬁ'
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4. Side Panel Buttons

The side panel consists of five separate buttons. Each button takes the user to a separate page. Each page has
a unique view, allowing users to configure the device from different perspectives.

= Control Panel button takes the user to the device overview

= Wizard button takes the user back to the initial wizard
= 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 takes the user to a configurable block diagram view

3= [Control Panel

- |Wizard

£ Configuration

BB Registers

iha Block Diagram

5. Control Panel View

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

RC32504A (RCx25x4A)

Driver version

Settings
Dash Code

Mode
Current Mode

Input
KTAL
REFCLK
nREFCLK

SysClock
Quad sys clock

Qutput
Qo
Qi
Q2
Qs

APLL
APLL Frequency
Divider
Loop Bandwidth
Phase Margin
2rd Pole Frequency

DPLL
Enabled
DPLL profile
DPLL Frequency
Divider
MNormal Bandwidth
Acquire Bandwidth
Decimator Bandwidth
Mormal Gain Peaking
Acquire Gain Peaking

JA

50MHz
10MHz
10MHz

~227.2727MHz

156.25MHz [LVDS]

156.25MHz [LVDS]

100MHz [CMOS, Qx/nQx Opposite Phase]
100MHz [HCSL]

10GHz

100
~363.0624kHz
59.84 degrees
~11.0524MHz

yes

JAMODE (jitter attenuator mode)

10GHz

1000

~23.8203Hz (-4.718%% from goal of 25Hz)

~222.3226Hz (-11.0709% from goal of 250Hz)

~1.5542kHz (-37.8301% from goal of 2.5kHz)

~0.1804dB
~0.192dB
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6. Configuration View

Configuration view allows the user to easily move 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 allow the user to configure the device block.

File Help
:—.__" Search | OSC | Inputs | APLL | DPLL | TDC APLL | Outputs | GPIO
— Search
re
ord

t_mon_accept_ppm_clkin0

act_mtg accept_ppm_clkin

‘b act_mon_accept_ppm_xtal

act_ mon_enable clkinQ

The search tab gives the user access to the configurable fields through a search bar. Users can use the search
engine to find any specific field they are looking for.

Search | OSC | Inputs | APLL | DPLL | TDCAPLL | Outputs | GPIO

Search /
:

actual_apll_frequency J
apll_goal_frequency

apll_input_freq
TOP.APLLANA_SPARE_CNFG.ana_spare_out
TOP.APLLANA_SPARE STS.ana_spare_sts
TOPAPLLAPLL CNFG.apll_dis
TOP.APLLAPLL_CNFG.apll_ref_sel
TOPAPLLAPLL CNFG.cp_dis
TOP.APLLAPLL_CNFG.doubler_sel
TOP.APLLAPLL CNFG.en_apli_bias
TOP.APLLAPLL CNFG.en_doubler
TOPAPLLAPLL_CNFG.vco_dac_en
TOP.APLLAPLL CNFG.veo_dis

10GHz
1]

APLL enable is c..

Selects XIN / REF...

Charge pump en... ~
PFD frequency d.. *

enable

VCO DAC enable...

VCO enable is co...
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FemtoClock®2 GUI User Guide

7. Register View

The register view shows a graphical diagram of the registers and allows the user to read or write 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.
0 01 02 03 04 05 06 07 Info
200 0 0 0 0 © O T 0 et
128h 0 0 0 0 0 0 0 0 Location
130h ¢ 2 o o 0x158[7) TOPAPLLLPF_3RD_CNFG.byp_p3
e i 6 6 o Ox15B[6:4] TOP.APLLLPF_3RD_CNFG.cnf_Ipf_e3
- = 5 @ B 0x15B[2:0] TOP.APLLLPF_3RD_CNFG.cnf.Ipf.c3
148h o o o o_—~+Y
150h PR 7
158h 45 F

160h 4 0 0 TA 80 1 &8 0
168h 0 0 0 25 1 0 1 o

170h 0 0 0 0 0 0 0 0

8. Block Diagram View

Name

Operations

15Bh

3rd pole bypassed * @
24k0hm - |d
9pF v e

The block diagram view reflects the datasheet representation of the FemtoClock2 devices. From the main
diagram, users can adjust the operation mode, set the output frequency and type, change the output divider, set
the Xin frequency and the input frequency, and view the output frequency estimate. Each block has its own pop-

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

Device Operation
Mode Selection

Output Dividers

Output Configuration

v Goal | 1se2smn: [
. . 68 - —_— #1565 25MHz |-28.0452pot from goal of 156 25MHz) [HCSL)
Configurable Blocks Mads | HCSL cd
advanced
Operation Made DPLL Profile Goal 565 25MHz ﬂ
smeramenvator - |[F] | | imer amenvare_ - [off T  vroce [TREEE - » 156 25MH2 (-28 043200t from goal of 156 25MHz) [HCSL]
ced
YIN/REF 30,5000
5o o
Goal Mz ﬂ
i £ [a2s g I O » 25MHz [-25.0492ppt from goal of 25MHz] [HCSL]
i a o P! vanced
Goal s A
= i Yk T e *25MH (-2B.0492ppt from goal of 25MHz) [HCSL)
ced
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8.1 OSC Block

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

capacitors.

» L 105 ' >
: Mode | HCSL v E
G <o = O x e
Operation Mode DPLL Profile Frequency 60MHz |E| "
Jitter Attenuator ¥ jitter attenuato... ~ [E] Sherhieie W@
]
Goal Load Capacitance (CL) 8 E Actual B8.104 :1
XIN/REF
P E | e —] XIN Tuning Capacitor 8.008pF E
XOUT Tuning Capacitor 8.008pF v |E|
C
RS I — -
CLKIN Mode | HCSL Ml
10 ﬂ > Inputs > DPLL advanced
QuUT3
GPIO Device Info Goal None [!
> (105 o Mo - E

8.2

Inputs Block

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

frequency.

Jitter Attejuator

DPLL Profile

¥ ﬂ Jitter attenuato... ¥ EI

XIN/REF
60MHz 0sC
CLKIN /
10 ﬂ inputs 1
GPIO Device Info

I e

Bl 5 [ @ &

Input Enable

Frequency
Divider Disable
Divider Bypass

Divider

Input Mode

Terminations

Enable Input Terminations

Enable HCSL Termination

Enable DC Bias

CMOS Sel

Input PMOS/NMOS

Enable LVDS Termination

&ty

CLKIN (CLKINO)

TR

]

K

S
LINLINLY

=

vl

nCLKIN (CLKIN1)
Frequency
Divider Disable
Divider Bypass

Divider

Differential input is selected  ~ EJ

PMOS input pair is enabled... ~ EI

10MHz @

)
vl

merec

erec

erec

merec

T savanced |
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8.3 APLL Block

Clicking on the APLL block allows users to configure the input mux, charge pump settings, and internal low pass
filter settings. Users can also change the VCO frequency and LDO voltage from here.

L A e

Quad Sys Clock

~227.2727MHz *

™
n e

» 2 105 ™) "
‘\
MuX Doubler ‘\\
- »
[scecs - i ol .
vco
‘+ EE
Operation Mode DPLL Profile PFD /CP H» LPF >
Jitter 2 ﬂ iiteer ol o @ ] [ 1.25V ¥ n
| i s = m] x
XIN/REF / = a
TR
s E . - 4 . R o
2 Loop Filter
» 2 [108 | - = ‘ Capacitor (Co) 4950F v |[ef|
CLKIN EEEmaa —
= ﬂ e ] et bl Resistor (R1) 16k0hm  ~ |[gf|
PFD / CP
3rd Pole
Charge Pump =
. - Bypass Lld]
-
i @ Offset Current Enable M@ —__ W o E
Qftedt Clmunt Boet m Resistor (R3) 16k0hm  ~ @
Offset Current 27.70A  ~ E
Up Current 125mA - E] Loop Bandwidth ~435 6748kHz
Down Current 12ma - |l )
Phase Margin (degrees) ~60.6427
3rd Pole Frequency ~11,0524MHz
R31USO004EU0100 Rev.1.0 RENESAS Page 12
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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 allows the user to enable reveritive or
hitless switching, adjust the phase offset, and even change the digital loop filter settings.

Note: Some FemtoClock2 devices may not have the ability to use this feature.

ouTo
Goal None E
» < 105 IE > + powered down (Hi-Z)
Mode | HCSL ¥ EI
advanced
ouT1
Operation Mode DPLL Profile Goal None EI
Jitter Attenuator v jitter attenuato... ¥ [ * = 105 > # powered down (Hi-Z)
ﬂ : E / [E Mode | HCSL ¥ @ R ¢
ey | advanced
XIN/REF z
60MHz d » os > APLL »
ouT2
4 "
Goal None EI
-+ = 105 IE * + powered down (Hi-Z)
CLKIN Mode | HCSL ¥ EI
10 ﬂ » Inputs b DPLL \ advanced
ouT3
GPIO Device Info g \ Goal None E]
» = 105 E > + powered down (Hi-Z)
Mode | HCSL * EI
advanced

Input Mode | LVDS > [E]

CLKIND
To APLL Feedback Divider

&
10MHz TDC APLL Frequency
=
max 33MHz ~864.0001MHz
Lock Detect o

T

> DPLL Frequency
TDC > #|  Decimator g Hitless Handler g DLPF » 10GHz
-

[y

Feedback Divider

i vCco
wo | ¢ Lt . a4 + 10GHz
sssss08 ||l
Mode Configuration Lock Settings Other Settings
Enabled @ EI Threshold 341 a Frequency Control goal (ppt) o |d
Ti 255 E\ Actosd 5
DPLL Mode Places the DPLLin No... * @ imer (ms) = ctua
Loss of Signal Holdover. L @ Phase Offset o E
Revertive e Error Correction Feedback Multiplier o |
Hitless O El Crystal Trim Offset 0 E
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8.5 Outputs Block

Each output can be configured on the main block diagram. However to reach more adjustable settings, click on

the advanced button.

HOUT':l — D
e G & @
QUTO
Goal None @ ouTo
» = [105 E i B > E Disabled W]E
I
» B | Power Down E
Disabled State Held Hi-Z / Hi-Z - i_"
—— 2l
OUT1 Output Driver Type HCSL ’EI
) Goal None EI HCSL
» = 105 "y - ;
d Mode | HesL v e Amplitude 7somv v )
advanced Termination Enabled ] EI
VCMOS
oUT2 LVCMOS
Goal Nona EI Made OUTx, nOUTx ar.. ¥ m
» = 105 - ]
L !‘ Mode | HCSL v m
_— LVDS
advanced B
Voltage 900mV v ﬂ
Amplitude 350mV .
QuUT3 E
Goal None @
~+ = 105 | > + powered down (Hi-Z)
o Mode | HesL v el '
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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.

Operation Mode

Jitter Attenuator
XIN/REF
50MHz @ >
CLKIN

o o

8.7 GPIO Block

DPLL Profile

v m jitter attenuato.. v |gf' >

10GHz

< 105

I
> L
n Device Information

Device Info

R Vendor ID
> i
| Device ID
Rev ID
_.-—""
il Dash Code

51

Clicking on the GPIO block allows users to configure the output enable pin, internal SDA and SCL pull-ups, and

the lock detection.

Operation Mode DPLL Profile

Jitter Attenuator ¥ ﬂ jitter attenuato... ¥ E

XIN/REF

50MHz I > osc

CLKIN

GPIO

n GPIO

Bl [ @ &

OE Config

Pull Down Enable
Pull Up Enable
Input Polarity

Select

10 Config
Output Startup
SDA Pull Up Enable

ScL Pull Up Enable

Lock Config

Lock Open-Drain Enable
Lock Tristate Enable
Lock Pull Up Enable
Lock Pull Down Enable
Lock Output Polarity

Lock Output Select

Active high (1 = enable outputs, 0 = disable outpu..

Clock output drivers are not disabled by APLLor D..

Reference #0 loss-of-signal (LOSMONO los_s...

Cld

L

powerec

owerec

owerec

owerec
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9. Device Connection

Device connection can be done 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 FemtoClock®2 Evaluation Kit page.

Yl

0 Erron‘.y_U‘ﬁ'ralTirngS‘"'RGZEh‘A Mot Connected

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 either one to
view the contents.

o

a1
nrefclk_input_frequency
anced 100GHz violates the rules in the spec sheet. Valid values: TMHz to 800MHz.

refclk_input_frequency
100000 viclates the rules in the spec sheet. Valid values: 1MHz to 800MHz.

>

-—
e Hml ‘ RC32514.&“ Not Connected

R31US0004EU0100 Rev.1.0 RENESAS Page 16
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11. Common Configurable Settings

11.1 Changing the I2C Device Address
1. Enter the configuration view.
2. Type “I2C" into the search bar.
3. Change the ‘TOP.SSI.1I2C_ADDR_CNFG.i2c_addr’ setting to the desired address.

0SC | Inputs | APLL | DPLL | TDCAPLL | Outputs | GPIO

4
I £

|| TOP.SSLI2C_ADDR_CNFG.2¢_addr —>
|.E l TOP.SSLI2C_FLTR_CNFG.i2c_speed 1.8V Standard m...

|é | TOP.S5LI2C_FLTR_CNFG.i2c_spike_fitr

5[5 [m) [0,

= TOP.SSLI2C_TIMING_CNFG.i2c_sda_high_hold
TOP.SSLI2C_TIMING_CNFG.i2c_sda_low_hald 4
11.2 Disabling the Internal Input and Output Terminations
11.2.1. Disabling Input Terminations
1. Go to the block diagram view.
2. Click on the Inputs block.
3. Enable/Disable the terminations under the “Terminations” header.
ﬂ Inputs = O X
FOREEE -
Input Enable @ E i
CLKIN (CLKINO) nCLKIN (CLKIN1)
Frequency 10MHz ﬂ Frequency 10MHz @
Divider Disable O IE Divider Disable [+] EI
Operation Mode DPLL Profile Divider Bypass [} E Divider Bypass ’E‘
lJitter Attenuator ¥ ﬂ jitter attenuato... ¥ E Divider 0 IE Divider 0 E H
XIN/REF ® i =
Input LWV
50MHz o) v osc . e
Terminations
Enable Input Terminations E
R
CLKIN 4L Enable LVDS Termination |
oMb ﬂ inpats / Enable HCSL Termination 1
Enable DC Bias vl lE
GPIO Device Info CMOS Sel Differential input is selected * _i_‘]
Input PMOS/NMOS PMOS input pair is enabled... ~ E 0
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11.2.2. Disabling the Output Terminations
1. Go to the block diagram view.

2. Click the advanced button under the desired output.

3. Enable the HCSL terminations through the check box under the “HCSL” header.

ncum — O b4
ouTo
ouTo
Disabled |_|
Goal | 1s625mrz | [ @
. Power Down ] ﬂ
Mode | HCSL » E
Disabled State Held Hi-Z / Hi-Z Lo E
el
\ Output Driver Type HCSL i E
OouT1 HCSL
Goal 156.25MHz ﬂ Amplitude 750mV ¥ E
» [— i [
Mode | HCSL = ‘\] [l‘ermmahon Enabled EIE”
advanced
LVEMOS
Mode OUTx, nOUTx ar... ~
Goal 25MHz ﬂ
VDS
g T LVDS
Mode | HCSL v
! Voltage 900mV b [;']
advanced
sl Amplitude 350mVv he IEI

11.3 Configuring the Device for Write Frequency Mode

1. Go to the block diagram view.

2. Change the Operation Mode to “DCQ".

Operation Mode

Dco v ﬂ

Synthesizer

Jltt._erAttenuator 10.625GHz
Dco

60MHz o > 0sC ' e

3. Adjust the frequency control word through the “Frequency Control goal (ppt)” data field.

Frequency Control goal (ppt) 0 i\
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12. Revision History

Revision Date Description
1.0 Apr 22, 2021 Initial release.
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