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400W Resistive Load Evaluation Board

Introduction

This Application Note contains the evaluation board
description with specifications, board pictures,
schematics and layout of the printed circuit board, bill-of-
materials, and performance data for the SLE2002-R01,
which is a 400W Resistor Load Evaluation Board using
Silanna Semiconductor’'s SL2002 laser driver IC. The
typical performance data is shown along with pictures
from the SL200X GUI for Vin voltages varying from 2.8V
up to 5V. For more specific information about the
component placement and board layout guidelines,
please refer to AN-SL2001-05.

Evaluation Board Description

This Application Note describes the capability of a 400W
evaluation board with resistive load that includes a charge
pump circuit which allows operation from a single cell
battery (2.8V-6V), which is a valuable feature for portable
range finder applications. The design uses SL2002
(Integrated Resonant Mode Laser Diode Drive System).
The design shows the high peak current with very narrow
laser FWHM pulse that can be achieved due to the high
level of integration of the SL2002 controller.

Specifications

Table 1 shows the key specs for the 200W Resistive Load
Evaluation Board for SL2002.

Table1: Key Specs
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Figure1. Typical Application Diagram

SL2002 Key Features

Flexible architecture can provide laser FWHM
pulses less than 2ns

High charging efficiency from a single 2.8V to 6V
Integrates needed blocks for Charging and Firing
Resonant-Mode Diode Lasers

Inductor Current Control offers precise Resonant
Capacitor Energy even with Input Voltage
Fluctuations

<5 mW System No Load Power Consumption
Up to 1 MHz Rep Rate limited by temperature rise
in laser and other board components

Parameter Value Unit “
Input Voltage (min) 58 v " M|n|mal external cqmponents enable extremely
integrated and efficient layout
Input Voltage (max) | 6 v = Integrated I2C interface and non-volatile memory
Peak Power (max) 400 W for Output Power Control and Fault monitoring
= 1 mm x 3.5 mmWLCSP Package utilizing bumped
Laser FWHM Pulse 5 ns di g 9 P
Width '
System No Load <5 mw Applications
Power Consumption e Laser TOF Measurement Systems
Rep Rate Switching 1 MHz e LIDAR
Frequency e Range Finding
e 3D Mapping
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Safety Warning

This device is capable of driving laser diodes to generate high power optical pulses. Such pulses are capable of causing
PERMANENT VISION DAMAGE AND BLINDNESS as well as additional injury or property damage. Laser diodes emit light
that may be outside of the users’ visual range which can cause PERMANENT VISION DAMAGE AND BLINDNESS as well as
additional injury or property damage. Users are fully responsible for following proper laser safety procedures to prevent injury or
damage. We recommend the use of Laser Eye Safety Goggles for all testing.

- S | I an n a Silanna Semiconductor Proprietary and Confidential Page 2

. For more information: www.SilannaSemi.com Document 11799 Ver. 1.0
Semiconductor


http://www.silannasemi.com/

APPLICATION NOTE AN-SL2002-01

Contents

INtrodUCtioN ......oooiii e 1
Evaluation Board Description .........cccccccccvvinnnnnnne. 1
SL2002 Key Features.......ccccveeeeeiiciiieeieee e, 1
APPlICAtIONS.....eeeiiiiii 1
Safety Warning ..........cooccvveeiciiiieeeeee e, 2
Board Pictures ..o 3
Schematics and Layout ...........cccoovieeiiiiiieee i, 5
Bill of Materials (BOM)..........cooviiiiiiiiiiiiceeiieeees 7
Test Set-Up....ooooe e 8
Performance Data.........ccccccooeveiiiiiie e 9
Summary and Conclusions...........cccceevveeeeeniineenn. 15
Revision History ... 16

Board Pictures

- S | I an n a Silanna Semiconductor Proprietary and Confidential Page 3

. For more information: www.SilannaSemi.com Document 11799 Ver. 1.0
Semiconductor


http://www.silannasemi.com/

APPLICATION NOTE AN-SL2002-01

Customer Board

Laser Loop Board

Figure 2. 3-D Picture of the Board

MR2_5GA_CBA3R4_LI

Resistive Load

Figure 3. Top and Bottom View
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Schematics and Layout

Figures 3 and 4 show the schematics of the Customer Evaluation board. There are two boards connected with the castellated
vias. The larger board in Figure 3 is called Customer Board and the smaller board in Figure 4 is called Laser Loop Board
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Figure 3: Schematics of the Customer Board
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Figure 4: Schematic of the Laser Loop Board (M3)
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Figures 5 and 6 show the layouts of the Customer Board (4
layers) and the Laser Loop Board (2-layers), respectively.

Figure 5: Layout of the Customer Board (4-layers)

Figure 6: Layout of the Laser Loop Board (2-layers)
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Bill of Materials (BOM)

MRZ_5GA_CBA3R4_LI 5_PAD BOM
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Designatar Descriptian MFR PN MFR Name Distributar PIN Distribuitar Faatprint Cluantity
C1,C2,C3,C4 CAP CER 22UF 35\ ¥R 0305 C2012:5RI22MIZ5AC TOK. Corporation 445-14428-1-ND Digikey C0B05 4
C5,C6,C7,C8, C9, C19, C20,
c21 DNI C0402- HD 8
C11 CAP CER 220nF, 16V, X 7R, 0402 L1005 7RICZ24k050BC TOK Corperation 445-5336-1-ND Digikey C0402-HD 1
C_AVDD,C_PVDD, C_PVDOT,

C_PVDOTL,C_PVDOT2 CAP CER 0.1UF 500 X7R 0402 C1005%7RH104K050BE TOK. Corporation 445-5332-1-N0 Digikey C0402-HD 5

CATH, CLK, Fire1, Flux, LtNeg,

LtPos, VCAP CONMUMCRCPTSTRS0OHMSMD 0734120114 Malex 'WM3B34TR-NO Digikey CONNUMC RCPT STR 50 OHM SMD 7

Copi, Copo, GPr CAP CER 1uF, 33V, %R, 0402 GRMISEREY A0SKETD Murata Electronics 430-10013-1-N0 Digikey C0402- HD 3

CVIN, CVINZ, CVIN3, CVIN4 CAP CER 4. 7UF 35\ X5R 0603 GRMIGEREY A TSKERD Murata Electranics 430-7205-1-N0 Digikey COE03- HD 4

01,02 DICOE SCHOTTKY 100 24 1206 CO1206-B2100 Baurmz Inc. CO1206-B2100CT-HD Digikey D1206- HD 2

112C CONMHEADER VERT 4POS 2 54MM | TSW-104-07-F-5 Samtec Ina SAMBIIT-ND Digikey CONN HEADER VERT 4P0S 2.54MM 1

JVIN, ) Vprem CONMHEADER VERT 2POS5 2.54MM | TSW-102-07-F-5 Samtec Inc SAMIDGdd-ND Digikey Header - 1x2 - 100mil 2
440 nH Shielded Malded Inductar 10.14

LF 7.EmObm 4-5MD CLT32-Rdd EPCOS-TOK Electranics |435-CLT32-R44CT-ND Digikey IND_CLT32-R44 1

PVDD, Vprem PC TEST POINT MULTIPURPOSE WHITE | 5012 Keystore Electronics | 36-5012-ND Digikey TP-WHT 2

V33 PCTEST POINT MULTIFURPOSE BLUE | 5127 Keystone Electronics | 36-2127-N0 Digikiey TP-BLU 1

PV551 BLACK, 5011 Keystane Electranics 36-5071-MD Digikiey TP-BLK 1

R1,R2,R5, RE, R7, RE,R10, R11,

R14,R15 R16,R17,R19, R20 DNI RO402- HD 14

R3,R4, R, R12,R13,R18,R21,

R22,R23 RES 0 OHM JUMPER 115 0402 RCO402JR-070RL ‘Yageo 311-0.0JRCT-HO Digikiey RO402- HD 9
Thick Film Fesistars - SMO 0803

R_A 6.8Mohm 1+ &nti Surge AEC-0200 ESRO3EZPFEE04 Rohm Semiconductar | 755-ESROSEZPFES04 Mauser Electronics |CH603-HD 1

R_SCL1,R_SDA, RPr RES 1k OHM 5% 16 0402 RCO402JR-07KL ‘Yageo 311-1.0KJRCT-HD Digikiey RO402- HD 3

RAVDD RES 10 OHM 1% 116w 0402 RCO402FR-0710RL Yageo 311-10.0.0LRCT-ND Digikiey RO402- HD 1

1 |CLED DRVRRGLTRPWM 50723-6  |RT9361AGE Richtek USAInc. 1028-1521-1-ND Digikey 507236 1

U _F TRANS GAN 100% DIE S.5MOHM EPCZ204 EPC H7-EPC2204CT-ND Digikey EPC2204 GaN 1
Intzgrated Resonant Made Laser Diode

U35 Dirive System SL2001 Silanna 52001 Silanna Stingray_&7 1

VIN PCTESTPONT MULTIPURPOSE RED | S010 Keystone Electronics | 36-5010-ND Digikiey TP-RED 1

M3 Laser Loop Board BOM
Designatar Description MFR PN MFR Name Distributar PIN Distributar Foatprint Cuantity
430-GRMISS5C2AI02GENDTR-

[1,C2,C3,C4,C5,Ch CAP CER 1000PF 100Y COGINPO 0402 | GRMISS5C2A102GEND Murata Electronics ND Digikey L0402 6

Ij] TRANS GAN100Y 0042 OHMELGA  |EPC2613 EPC 317-EPC2613CT-ND Digikey 1

R1.Rz,R3.Rd RES 10HM 17 10w 0603 MCTOE030C1005FPS00 Vighay Beyschlag Toronta - 800% 305nm VCSEL Osram ROG03 4

Table 2: Bill of Materials
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Test Set-up

Thermal Camera- Temperature
monitor
Monitor - Average power
measurement display

Oscilloscope- Light pulse and
other signal monitor

g Sphere- Light average
power measurement
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l')bi;OBB mA ~ ¢ B High Speed Photo Receiver- Light
N x = r pulse FWHM measurement
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Light Filter- Light pulse
@ amplitude control
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FC Dongle- For I'C %
programming Thermal Detector-Light average
power measurement
e —

S

Figure 7. Standard Test Set-up

Equipment Description/Model/Setting
Agilent Technologies MSO-x 6004
Data Acquisition Setting:

Oscilloscope Averaging 1024 ; 6GHz ; 10.0Gsa/s
Oscilloscope Probe Agilent N2894A

Optical Power Meter Thorlabs PM5020

Integrating Sphere Thorlabs S142C

Optical Receiver iCHaus iC212NST High-Speed Photo Receiver
Pulse Generator Keysight 33500B Series Wave Generator

DC Voltage Supply, Vin Keysight B2912A Precision Source/Measure Unit

Table 3: List of Equipment Used
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Performance Data

This section provides details about the GUI settings and the corresponding Test Results from the evaluation board using
the default settings. The SL2002 on this evaluation board is preprogrammed with MTP (multi-time programmable)
memory that is common to all SL2002 evaluation boards. Below is the performance data of the board with the default
Timing Setting at different input voltages.

Vin 5.00 3.00 2.80 W
Cres 75.92 46.86 43.76 W
Clock frequency| 10.00 10.00 10.00 kHz
Vorload_Max 41.20 29.12 27.10 W
Peak Current 161.62 113.96 106.04 A
FWHM 3.54 3.34 3.33 ns

Table 4: Summary of Test Result (Default Timing Setting)

Below is the recommended Fault Config Setting in the GUI when evaluating this evaluation board.

= 12C Communicator - X
Setup  Timing Calibration ~ Multi Comm  NVM Comm  Fault Config

Fault Enable Status

CresSNS UV Pre-  CresSNS OV Pre-  CresSNS OV CresSNS UV

over Temp Vin oV Vin v Charge Charge Post-Charge Post-Charge Supply 0K

Fault Latch Status

CresSNS UV Pre-  CresSNS OV Pre-  CresSNS OV CresSNS UV

Over Temp Vinov Vin Uy Charge Charge Post-Charge Post-Charge Suppy OK

Fault Register Status

CresSNS UV Pre-  CresSNS OV Pre-  CresSNS OV CresSNS UV

over Temp Vin OV Vin v Charge Charge Post-Charge Post-Charge ——

m @ @ - -] - -]

- Supply OK -
Vin OV Rising Threshold 30v Threshold 4.802v rising, 4.511v falling

Vin UV Falling Threshold 2.5v ~

Read from registers

CresSNS OV Pre-Charge CresSNS OV Post-
Threshold B0V Charge Threshold LY
CressSNS UV Pre-Charge CresSNS UV Post-
Threshold VL e 8v v Send to 2C

Charge Threshold

Figure 8: Fault Config Set-up
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Vin = 5V

= € Commuricator - %

SHup  PresstPower Profle  RESLoad Cakubtor  Tmng Calbraton  MbiComm  NVM Comm  Fauk Coefg

Rload Voltage Waveforms

T Se0p 100
e s e T 80
i) 5
Vn(v) m o Cres Value (nf) s ;
: a— — G 40
Charge Ref Voltage(V)
ST 20
gt o 20 Thes ganents
TR 0
® tuty e mode 0 5E-09 1E-08 1.5E-08 2E: 3.5E-08
-20
40
——\Irload+ Vrload- =====VacrossRload
Figure 9: Timing Calibration Initial Readout Figure 10: Rload Voltage
= 12C Communicator — X
Setup Preset Power Profie RES Load Calculator Tming Caibration Mutti Comm NVM Comm Fault Config
Read from fast sesson Save
Resistor Load Setup
Measured Voltage ;41.202 Total R (Ohm) Estimated Current Peak (&) = 161.61581
Peak (V)
:"':‘;“’“’d"mm“" Total L (nH) ot Estimated Current FWHM (ns) = 375847
Resistor Load Voltage and Current vs. Time
§ {} &J.r ent Peak
2
g 0 e FWHN
g ren
3
g
E;
Time (s)
—e—ir ——\Vr
Figure 11: Estimated Current Peak (GUI image)
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VRload vs Time
5.00E+01
4.00E+01
Vcres=75.9V
Rload Peak Voltage=41.2V
Rload Peak Current=161.6 A
3.00E+01
! FWHM time = 3.5 ns
2.00E+01
1.00E+01
0.00E+00
1E!08 1.5E-08 2E-08 2.5E-08 3E-08 3.5E-08
-1.00E+01
-2.00E+01

Figure 12: Voltage across Rload vs Time Curve (Default Timing)

Vin =3 0\
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Setup  PresetPowerProfie  RESload Caubtor  Tming Calbraton  MubiComm  NVMComm  Fault Config
e Rload Voltage Waveforms
Timing Setup 60
Fux Time code Ones Estimated TFux(ns) =  904.74 Estmated 1 Pesk{f) = 6.169
Charge Time code. ed Estimated TCharge(ns) = 799.893 Estmated VeapV) = 52911 50
Fire Tine code | 0478 Estmated TFre(is) = 3.692 mﬁ]ﬂ(wmt 100 "
Yoo T, OO etvotoetn 30
3 440 :b 125 T [ T generator
Charge Ref Voltage(V) 20
L2 - | ]2:: TCharge
et urent
Fire Ref Voltage(V) ) 10
= » O E:J::f generator
0
e sticsn manbymamme | Flvoeny 0l SE09  1E08 15608 308 35608
Read from regsters. WTel2C
-20
=—\rloadt =——Vrload- =——=\acrossRload
Figure 13: Timing Calib Setting 5V Vin and 30V VCres Figure 14: Rload Voltage
= 12C Communicator = X
Setup Preset Power Profie RES Load Caiculator Timing Calbration Muki Comm NVM Comm Fauk Config
Read from kst sesson Save
Resstor Load Setup
Measured Voltage 29.121 Total R (Ohm) 0.25 Estimated Current Peak (A) = 113.96021
Peak (V) .
:“f"““’m"'"" 3”“' TomalL (ah) 1125 Estmated Current FWHM (ns) = 355832
Resistor Load Voltage and Current vs. Time
£ urrent Peak
E SR
e
2 voltage FWHM
°
5
3
]
i
Time (s)
—r =\
Figure 15: Estimated Current Peak (GUl image)
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VRload vs Time

3.50E+01

3.00E+01

Vcap=46.9V

2.50E+01 p

’ Rload Peak Voltage= 29.1V
Rload Peak Current=114.0 A
2.00E+01 FWHM time = 3.3 ns

1.50E+01
1.00E+01

5.00E+00

0.00E+00
1E-08 1.5E-08 2E-08 2.5E-08 3E-08 3.5E-08
-5.00E+00

-1.00E+01

-1.50E+01

Figure 16: Voltage across Rload vs Time Curve

Vin =2.8V
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= 2C Communicator - X
Rl T oot IR Rload Vo[tage Waveforms
Save
50
Timing Setup
Flux Time code Oxes Estimated TFux(ns) = 904.74 Estimated 1Pesk(a) = 5757 40
Charge Timecode  Oxed Estimated TChargefns) = 709.693 commared veap) = 49.383
Fire Time code: 078 Estimated TFre(ns) = 3692 “Ti;'gl“&)i)tumw‘ﬂ'" 100 | 30
Cres Value (nF)
Fhux Ref Voltage(V) 20
6 125 - E 2::1:::{‘ g
Charge Ref Voltage{V)
e} 0
Fire Ref Voltage(V)
s » O 3.::? generator 0
0 5E-09 1E-08 1.5E-08 3E-08 3.5E-08
Read from last sesson set Tie by system input [Vouty cyce mode 10
Read from registers. ‘WrRel2C
20
—\'fload+ =——Vrload- =—==VacrossRload
Figure 17: Timing Calib Setting 3V Vin and 30V VCres Figure 18: Rload Voltage
= 12C Communicator -
Setup  PresetPowerProfie  RESLoad Calcultor  Timing Calbraton  MutiComm  NVM Comm Faulk Config
Read from kst session Save
Resistor Load Setup
:m:;;d ‘Voltage 27.101 Total R (Ohm) 0.25 Estimated Current Peak (A) = 106.04087
:"*;S“"’dv"mge FWHM IE TotalL (nk) El Estimated Current FWHM (ns) = 35477
ns)
Resistor Load Voltage and Current vs. Time
% Volta : e pea )
§ G Gl rent Peak
8
E oltage FWHM
Tz Current FWHM
©
3
3
5
5
Time (s)
—r =\
Figure 19: Estimated Current Peak (GUl image)
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3.00E+01

2.50E+01

2.00E+01

1.50E+01

1.00E+01

5.00E+00

0.00E+00

VRload vs Time

1E-08

-5.00E+00

-1.00E+01

-1.50E+01

1.5E-08 2E-08 2.5E-08

Vcap=43.8V
Rload Peak Voltage=27.1V
Rload Peak Current= 106.0 A

FWHM time = 3.3 ns

3E-08 3.5E-08

Figure 20: Voltage across Rload vs Time Curve

Summary and Conclusions

This application note provides detailed description of the 400W Resistor Load Evaluation Board using SL2002 including
the test results for various GUI settings. Silanna’s Application and Marketing team would encourage the customers to go
through this Application Note and try duplicating at least some of the tests shown here, to ensure the board is functioning
properly. This will also familiarize the user with the evaluation board hardware and the GUI software. In case of any
questions or concerns, please contact Silanna Semiconductor’s Application team (bcabico@silanna.com).
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Revision History

Revision Date Author Note
0.1 21 Jul 2025 BGC Draft release.
0.2 25 Aug 2025 BGC Revised
1.0 26 Aug 2025 BGC/ AZ Document Control Release
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