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Graphical User Interface (GUI) for SL2001/2002

Introduction

The Graphical User Interface (GUI) is a computer program
for Windows that allows customers to configure the SL2001
or SL2002 ICs through I2C programming and/or nonvolatile
memory in the ICs. The SL2001 is targeted for higher peak
power and higher input voltage applications, whereas the
SL2002 is targeted for lower peak power and lower input
voltage applications. The GUl.exe is an executable file that
opens the 12C Communicator program (GUI) that enables
changing various parameters of the SL2001/2002 IC and
programs the volatile and non-volatile memory through the
[2)C dongle (provided with the EVK) connected to the USB
port of a computer. This application note introduces various
features and functionalities of the GUI.
This document contains three key sections. The first two
sections refer to additional documents for the software
installation and the board connections for the experimental
setup, respectively. The next section covers the seven tabs
on the GUI program. At the end of the document is a list of
supporting documents that are referred to in this document.
¢ Software Installation
e Lab Setup and Board Connections
e Features and Operation of each Tab
i) Setup Tab
i) Preset Power Profile Tab
iii) RES Load Calculator Tab
iv) Timing Calibration Tab
v) Multi Comm Tab
vi) NVM Comm Tab
vii) Fault Config Tab
viii) Simulation Tab
ix) Peak Power Calc Tab
¢ References

Software Installation

A single installation file named “SL200XGUI_0.0.##.exe”
installs both the GUI and the USB driver for the 12C
dongle. Please follow the step-by-step instructions on
the Quick Start Guide [1] to install the software and the
drivers for both PC and MAC computers.

Lab Setup and Board Connection

Fig.1 shows the lab setup of the various equipment.
Please refer to the Application Notes of the evaluation
board [2, 3 & 4] for more detailed information about the
various equipment.

Fig.1 Lab setup

Fig.2 shows various connections of a typical evaluation
board for SL2001/2002. To make all the necessary board
connections and power up the board, please follow the
step-by-step instructions provided in the Quick Start
Guide [1].

CLK  VIN GND

PVDD GND

Fig.2 Board Connections
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Features and Operation of each Tab

The following nine subsections describe the features and
functionalities for each of the nine tabs of the GUI.

i) Setup Tab
Fig. 3 shows the Setup tab of the GUI. The top right corner
Scale box is used to set the size of the texts in this
application. Depending on the screen/ monitor size and
resolution, the user may need to adjust this parameter for
better viewing of the texts in this application. In order to
prevent unreadable text in the GUI, this button has a range
of 0.5 to 1.5. If a user tries to input a value outside of this
range, then the previous range value will remain
unchanged. If you have the EVK hardware connected to
the computer, the GUI will automatically detect the correct
device between SL2001 and SL2002. SL2001 is targeted
for higher peak power and higher input voltage
applications, whereas SL2002 is targeted for lower peak
power and lower input voltage applications.

======
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Fig.3 The Setup Tab from the GUI

When the Demo Mode box is checked, the user can select
either SL2001 or SL2002 and the GUI will configure itself
for selected device. The Demo Mode allows the user to try
various features of the GUI without connecting the
evaluation board (hardware emulation mode), hence the
GUI will emulate functions as if a part is connected;
however, if there is no hardware/ I2C dongle connected to
the computer and the user tries to communicate with the IC
(e.g. Writel2C button in Timing Calibration Tab), the
command prompt window will still generate some device
connection related errors that can be ignored (shown in
Fig.4). The Demo Mode button should be unchecked when

evaluating an actual evaluation board (EVB) or otherwise
connected via the 12C dongle to an SL2001 and SL2002.

Fig.4 The Command Prompt Window showing errors that
can be ignored when the GUI is in Demo mode

The chip address should be set to 0x09, which is the
default I>C address for both the SL2001 and SL2002. Both
parts do include the ability to change this address to 3 other
address options via either I12C writes or NVM programming
as described in the NVM and VM programming guide for
SL2001 and 2002 [3].

The Password box can be left empty for most of the GUI
features and functionalities, including all features in the
Preset Power Profile, Timing Calibration and Fault Config
tabs (discussed in the following subsections). In some
cases, the Silanna Marketing and Applications team may
provide customers with a specific password to allow access
to password protected registers of SL2001/2002 for the
Multi Comm and NVM Comm tabs (discussed in the
following subsections). Please note, once a password is
entered, the GUI will remember it until the user erases it.

The Startup button is used to configure the GUI for proper
operation. Regardless of whether a password is included in
the password box, it is important to click the startup button
any time that (a) the GUI is restarted, (b) a new SL2001 or
SL2002 part is connected to the GUI, or (c) a connected
part is restarted.

Once the Setup screen is configured as shown in Fig.3,
press the Startup button to start the program. At this point
the program is communicating with the SL2001/2 IC
through the 12C dongle connected with the PC.

i) Preset Power Profile Tab

The preset power profile tab allows selecting among
various preset values for SL2001/2002 power and fault
configuration profiles. The Description/Notes box
provides information about the settings and may show
other information like how much power will be generated
by selecting each profile and the associated operating
conditions.
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In order to not accidentally overstress the board, the Vin
voltage should never be raised to a higher voltage, while
the external clock is running. The GUI will display a
warning message as shown in Fig.5 below to remind the
user to pause the external clock before pressing the OK
button. After pressing the OK button, the user should
adjust the input voltage according to the new setting first
before resuming the external clock.

Description/Notes.
7] 400w Peak Power, VIN=5V

ver, VIN=12V

Al fauk disabled

Fig.5 The Preset Power Profile Tab from the GUI

iii) RES Load Calculator Tab

Due to the extremely fast pulse widths that the SL2001
and SL2002 are capable of generating, the AC
impedance of a resistive load needs to be considered for
calculating load current (rather than just using Ohms
Law). For Evaluation boards that have a resistive load in
place of the laser, the RES Load Calculator tab can be
used to estimate the peak current and full wave half
magnitude (FWHM) values. Details of the settings for
this tab settings are provided in a separate application
note “AN-SL2001-06 (Laser Emulation using
Resistor)’[5].

measured Voltage pesk (5 | || TewiR (@hm) Estirated Curant Peak (A) = 19,6030
v

Muasured Voltage FWHHM (ns) |

Resistor Current and Resistor Voltage

Fig.6 The Res Load Calculator Tab from the GUI

iv) Timing Calibration Tab

Fig.7 shows the Timing Calibration tab of the GUI. This tab
allows modifying the HEX values of the Flux, Charge and
Fire time codes and provides an estimation for Flux, Fire
and Charge times, as well as the inductor peak current and
Vcap voltage. In order for the calculation in this sheet to be
correct, the input parameters for Vin, Fluxing Inductor value
and Cres Value need to be specified based on the
operating condition and component values on the board
(please check the corresponding test report of the EVK
being tested). The calculations for Timing Pulse Widths are
included in the product datasheets [4]. The Flux Time
Code, Charge Time code and Fire Time code text boxes
allow the user to input HEX values to modify the
corresponding timings. The calculations to the right are
immediately updated when any hex values are changed.

Cres Voo (nF)

......

Fig.7 The Timing Calibration Tab from the GUI

The Flux, Charge and Fire Ref voltages can be selected
from the corresponding pull-down menus to modify the
timing ranges according to the equations shown in the
datasheet (Fig.8).

Flux Ref Voltage(V)

0 2% Tflux generator
Vin3Vrange A current

Charge Ref Voltage(V)

1.25 w N 2x% TCharge generator
current

Fire Ref Voltage(V)

y 0 2x Tfire generator

1.25 current

Fig.8 Ref Voltage selection of the Timing Calibration Tab

The Flux Ref Voltage (V) pull down menu (Fig.9) allows
changing the flux time dependency on the Vin. The
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following bullet points give description for each of the
selection options.

Flux Ref Voltage(V)

VinsVrange ket

Vinlz‘-.-'range
1.25
0.625

Fig.9 Flux Ref Voltage pull-down menu

e Vin 5V range is for Vin=5V (+/- 2.2V) the Flux time
will change such that the iL_peak will remain
relatively constant for Vin within the range above.

e Vin 12V range is for Vin=12 (+/-3V) the Flux time
will change such that the iL_peak will remain
relatively constant for Vin within the range above.

o 1.25 will result in constant flux time such that ipeak
will change proportional to Vin

e 0.625 will result in half the current for the DAC,
effectively doubling the flux time compared to 1.25
setting. This will result in ipeak to change
proportional to Vin as well.

The Charge Ref Voltage (V) pull down menu (Fig.10)
allows selection between the default value (1.25) or V2 of
the reference voltage (0.625) in order to approximately
double the Charge Time per the equation in the datasheet.

Charge Ref Voltage(V)

Fig.10 Charge Ref Voltage pull-down menu

The Fire Ref Voltage (V) pull down menu (Fig.11) allows
selection between the default value (1.25) or V2 of the
reference voltage (0.625) in order to approximately double
the Charge Time per the equation in the datasheet.

Fire Ref Voltage{V)

1.25

Fig.11 Charge Ref Voltage pull-down menu

In addition to the above settings, the user can check any of
the tick marks shown in Fig.12 to double the internal
generator currents, which will effectively halve the
calculated times according to the equations in the
datasheet. So, the GUI offers the user with both options,
i.e. doubling and halving the Flux, Charge and Fire times.

] 2% Tflux generator
current

] 2% TCharge generator
current

2x% Tfire generator
o current

Fig.12 Charge Ref Voltage pull-down menu

Once a preferred timing setting is established, user will
need to click on “Writel2C” to write the updated settings to
the volatile memory of the SL2001/2. User can also click on
“Save” button to store the information into GUI memory.
After chip and GUI shut down and re-launch users need to
return to the setup page and click on the Startup button,
then they can return to the Timing Calibration tab and
quickly resume back to this setting by clicking on “Read
from last session” button to load those settings back into
the GUI page, then the “Write 12C” button to load those
parameters in the IC. If further changes are made, users
can click on the “Save” button again to overwrite the
previous saved information.

The “Set Tfire by System Input” button allows the GUI to
set the Tfire setting to a default value (with no variation due
to any other inputs at this time). The “Read from Registers”
button allows reading the values from the SL2001/2002
internal registers and copying them over to the
corresponding cells in the Timing Calibration page.

Checking the Duty Cycle Mode box will put the
SL2001/2002 IC in duty cycle mode of operation. For
details of this mode, please refer to the datasheet for
SL2001/2002 [4].
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V) Multi Comm Tab

Fig.13 shows the Mutli Comm tab of the GUI and the
Single Register Edit pop up page. The Multi Comm tab
allows the user to read the existing values from the
registers of the SL2001/2 IC and change the values before
writing them back to the corresponding registers. For the
complete list of SL2001/2 registers and their functions
please review the datasheet [4] and the Programming
Guide [3]. Please note, some registers and register bit
values will not show up as they are internal to Silanna use

and not accessible to the customers/ users outside Silanna.

The ‘Read from 12C’ button allows reading from the
accessible registers identified between the ‘Start’ and ‘Stop’
text boxes.

These two boxes expect Hex values of the target registers.
After the registers are read and present in the Multi Comm
table, there are 2 methods to edit the register values. If any
register is selected in the table, the ‘Edit’ button pops up a
Single Register Edit Page which provides detailed
information about the bit options in that register. Users can
change any bit values and click on “write” to write to the IC.
Rather than use the “Edit” button to pop up the Single
Register Edit Page, users can also just modify values in the
Multi Comm table for any registers. Register contents can
be edited by double clicking value on the 'Set Value'
column but the user needs to change 'Read/Write' column
to W to be able to do so, then click “Execute” to perform alll
read and write functions in the table.

Register Communication Page

L oW P [
Rad bom BT

B v ks w1 s Yot [D00) e

Read and Modify
Stingray Registers

Singll-e:Register Edit Plage

L

Pops up when a
Register is Edited
from Multi Comm
Page

m o

a e

moo

Fig.13 The Multi Comm Tab from the GUI

As an alternative to using the “Read from 12C” button to
load and read a range of registers, the user can also use a
CSV file to load a series of register reads and writes. Once
the Multi Comm Table is present, the user can click the

“Save CSV “button to save all of the rows to a csv file.
Then, the user can edit that csv file using a text editor or
Excel and load the modified register settings back into the
GUI by pressing the “Load CSV” button. by pressing the
‘Load CSV’ button. Fig.14 shows an example csv file.

c12 v i fx

A B = D E F G H

1 |Register A Name Read/Writ Current Ve SetValue Comments

2 |0x10 Flux Time Control R Oxce Oxce
3 (011 Charge TimeCntrl R Oxel Oxel
4 (0x12 Fire Time Control R 0x85 0x85
5 |0x13 Function 3 R 0x09 0x09
6 |0x14 Function 4 R 0x09 0x09
7 |0x15 Function 5 R 0x10 0x10
3 |0x16 Function & R 0x2e 0x2e
9

=}

Fig.14 Example of a CSV file to Load from the GUI

Once the target register values are modified, the user
needs to click on the ‘Execute’ button to write to the
registers through the 12C connection. Please note, the GUI
automatically reads the registers when transferring from
one tab to another.

The “Read CSV REG” button provides the ability to read alll
of the register values for registers present in the Multi
Comm table without performing any writes.

The “REG reset from OTP” function reads all register
values from the non-volatile memory and writes those
values to the volatile registers of the SL2001/2. In order to
see these new values updated in the GUI, click on “Read
from 12C” or “Read CSV REG”.

vi) NVM Comm Tab

Fig.15 shows the NVM Comm tab of the GUI. This tab
allows the user to read and write from the non-volatile
memory of the SL2001/2002 IC. Please refer to the NVM
and VM Programming Guide for SL2001/ 2002 [3] for the
details on how to program the NVM of the IC using both the
GUI and standard I2C protocol (further information about
this GUI page is located in that document). For NVM
programming the Vin voltage needs to be set at 7.75V and
the external clock needs to be grounded to avoid any
unexpected laser firing during the NVM programming
process. There are 7 Bytes of 3-time programmable MTP
(Multiple Time Programmable) memory and 219 Bytes of
customer usage OTP (One Time Programmable) memory
on the IC. The buttons on this tab are very similar to the
Multi Comm tab where the user can select the start and
stop Hex address of the target memory cells and set their
values. Clicking on the Program OTP button will execute
the command to write to the internal memory cells of
SL2001/21C.
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oo €5V Save €5V Bead OTP Progeam TP

~ e n hex format. OTP vin mast be = 7.75

Fig 15: The NVM Comm Tab from the GUI

vii)  Fault Config Tab

Fig.16 shows the Fault Config Tab of the GUI. This tab
allows the user to enable and monitor various fault status of
the SL2001/2 IC, such as over temperature, over voltage,
under voltage etc. The first row of boxes allows enabling
and disabling eight different faults of the IC by changing
between 0 (disable) and 1 (enable) and the boxes will
change colors. Similarly, the second row allows setting the
fault recovery behavior between hiccup (0) and latch (1).
The hiccup mode allows the IC to self-restart the operation
after waiting for 28 ms, where the latch mode requires the
part to either be power down (remove Vin and Vdd) or soft
reset via 12C write (Using Multi-Comm page, register
address 0x15, set bit 7 “DigSoftReset” =1) before it can
restart.

The third row of boxes is used to monitor the fault status of
these 8 faults, where value 1 means this fault had occurred
since device powering up or since the last time user erased
it. The fault status register is not self-clearing. The user will
need to reset it to 0 and read from the device to check the
present status.

Finally, the bottom section allows adjusting the various fault
thresholds. The threshold selection options will vary
between SL2001 (targeted for higher input voltage and
higher peak output power applications) and SL2002
(targeted for lower input voltage and lower peak output
power applications). The three buttons at the bottom right
corner of the tab allow reading from the last sessions (the
last time that the GUI was closed), reading from the fault
registers and writing back to various fault registers and their
threshold values through the 12C connection. Note that any
time a user moves from another GUI tab to the Fault Config
Tab, the values will be automatically loaded from the

SL2001/2 registers; however, the Send to 12C button needs
to be clicked in order for any changed values to be loaded
into the SL2001/2 registers. For more details about the
Faults in SL2001 and SL2002, please refer to the
corresponding datasheets [4].

Fig.16 The Fault Config Tab from the GUI

viii) Simulation Tab

Fig. 17 shows the Simulation Tab of the GUI. This tab
allows running simulations using the QSpice simulation
tool which is a free tool available online to download
from https://www.qorvo.com/design-hub/design-
tools/interactive/gspice. The button marked with “1” on
Fig. 17 will download QSpice from the above mentioned
site. The box marked with “2” in Fig. 17 shows the
values of simulation parameters which are copied from
the Timing Calibration Tab (see Section IV of this
application note). In order to make changes to this
simulation parameteters, the user needs to use the
Timing Calibration Tab of the GUI. The box marked with
“3” is the input where the user can select various FETs
and Laser diodes along with simulation frequency and
number of periods for the simulation.
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Fig.17 The Simulation Tab from the GUI

Clicking on the “Explain & Modify Laser Diode
Parameters” button the GUI will open a different window
(shown in Fig. 18), which allows selecting between
various laser diode models the Simulation Tab is already
loaded with. In addition the user can modify the key
parameters of the laser diode (shown with a red box in
Fig. 18) which allows the user to model their laser diode
of choice.

= 12C Communicatar

Laser Diode Selection @ioﬂt Parameters \
Dev .

o, [F—— ok — Current at Max Optical Power a4

Load Laser Parameters
from Laser Diode
Selection

Load Laser Diode
Parameters from csv file

save Laser Diode
Parameters to csv file

Fig.18 The Simulation Tab from the GUI

Finally, by clicking on the “Load Values to Schematic
and Run Simulation” button the user can run the QSpice
simulation and the results will pop up once the
simulation is complete (shown in Fig. 19).

Fig.19 The Simulation Tab from the GUI

ix) Peak Power Calc Tab

Fig. 20 shows the Peak Power Calculation tab which
allows CSV data (Laser output Light pulse captured by
using a Photoreceiver and Oscilloscope) to be loaded
and Peak Power and Energy to be plotted.

An accurate solution is provided for the Light Power and
Light Energy Curves as well as the calculated values for
Peak Power and Light Energy Per Period by integrating
a Light pulse from a photon detector and calculating its
energy based on an average light power measurement
from an integrating sphere.

In order to use this tool the user needs to capture the
light output waveform (measured in voltage using a
photon detector) vs Time and the user needs to input the
average light output power measured with an integrating
sphere or any other device that can measure the
average light output power from a laser diode. If the user
wants to calculate the Light Path Efficiency, they need to
capture the input voltage and currents (for both Vin and
vdd).

Guidelines for measuring the light curve are:

e Set the oscilloscope X s/div, Y V/div and trigger
point such that the light pulse is in the center of
the oscilloscope display and all energy is
included (note that the example in Figure 20 has
a small second pulse). The light pulse waveform
should include >4ns of data before the pulse
starts and >4ns of data after then pulse energy
finishes such that the voltage is very close to
zero at the left and right edges of the
oscilloscope display.

o Use as high of a bandwidth for the oscilloscope
capture. For a 5ns pulse width, >200MHz is
recommended and for a 2ns pulse width,
>500MHz is recommended

e Use as many samples per second as possible
with an average acquisition mode over many
cycles (for example 1024 cycles) to improve the
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effective number of samples and achieve a e T e e e

x-axis 3
2 second  Volt
smooth curve 6.00E-09 6.28E-03
59709 62803
SO4E09 62803
59109 62803
SE8E09 62803
SEE09 62803

e Save the waveform data to a csv file with a step
size between data points less than the pulse

oo N s W

width divided by 20. Note that the example csv e
file of Figure 21 has a step size of 30ps. 1| amite sastes
The red box marked in “1” in Fig. 20 shows the inputs for BT

-0.59E-09 6.28E-03
-5.56E-09 6.28E-03

the calculation and plots. The user should measure

these values from the lab setup and input them in their SorElcrm
corresponding boxes. Note that the voltage and current | sutm costas
readings for Vin and Vdd are only used for the Light Path e
Efficiency output, so the rest of the waveforms and SYEL0 B0
outputs will still be correct if those numbers are not

current. After clicking on the Load CSV box (marked with

® 3

-5.28E-09 6.69E-03
-5.25E-09 6.28E-03
-5.22E-09 6.28E-03
-5.19E-09 6.28E-03

2 in Fig. 20) the user will be asked to load the CSV file ; i) e
from their computer (photo detector voltage and time). 72332533 as6em
The user will also need to identify which column of the e Sese caseas
CSV file data is Time and which column is Voltage T
corresponding to the Light Output measurement Fig.22 Example of a CSV file for peak power and energy
(Fig.21). Once those are complete, the CSV file will be calculation
loaded and the GUI will calculate the peak power, )
FWHM, Energy etc. as marked by the red box marked An example of the GUI calculated Energy curve is
with 3 in Fig.20. shown below in Fig. 23.
- & Energy
2
T tmets)
Peak Power
References

[1] Quick Start Guide which provides step-by-step
instructions on how to set up the GUI software and initialize
the evaluation board hardware

Power (W)
§ 848 8 8 ¢ 8

[2] Application Note for the Evaluation Board provides
configuration details and test results for various tests
performed using GUI and EVK hardware

[3] AN-SL2001-07: Application Note for NVM and VM
Programming Guide for SL2001 and 2002 provides

Time (s)

Fig.20 The Peak Power Calc Tab from the GUI

o Select Ti ? X m Select Voltage ? X . . . .
m SelectTime = instructions on how to program various non-volatile and
Which column is TIME? y | Which column is VOLTAGE? volatile memory blocks in the IC.
Column A (Start: x-axis) i Column C (Start: 3) v . .
[4] SL2001 and SL2002 Datasheets provide details of
Concel | || Cance

,,,,,,,,,,,,, SL2001 and SL2002 respectively, e.g. pin out, electrical
Fig.21 Time and Voltage column identification for The characteristics table, operation details, faults etc.

Peak Power Calc Tab from the GUI [5] AN-SL2001-06 Laser Emulation Using Resistor explains
the components and AC mathematics involved in extracting
resistor current from a voltage measurement.

An example of the CSV file is shown below in Fig. 22.
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