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Redwave Labs’ C490 is a compact and affordable integrated laser driver and temperature controller. It
combines an integrated temperature driver and laser driver in one package with full digital control.

Features 1 500 mA max Laser Current
External modulation signal can be applied via SMB connector
Standard Laser Connector Type |, Other types on request

Full digital control with Software included

Applications Spectroscopy

Gas Spectrometry
Precision Instrument
Laser

OEM applications

© 2025 RedWave Labs Ltd. 3
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Specifications

Parameter

Value

Power

Single

+5V, 3A

Laser Current
Control

Laser current

Compliance voltage

Current setting
accuracy

Noise (RMS)
Drift

Temperature
coefficient

Current limit

Setting accuracy of
current limit

0 — 1500 mA. Set in software or using external voltage.

>40V
2%fs

<2uA
<20 pA
50 ppm/C

Hardware-enforced, set by on-board DAC (software-
programmable)

2%fs

Laser External

Voltage range

0 -5V default, laser dependent

Control
Input impedance 10 kOhm
Modulation 20 mA/V, laser dependant
coefficient (I const)
3dB Bandwidth DC ... 90 kHz
TTL modulation, rise/ 250 ns
fall-time
Modulation External; Internal; variable External/Internal combination
External modulation Up to 90 kHz (Optional)
Internal modulation Up to 250 kHz (Optional)
Interlock Yes
Photodiode Gain 100; 1k; 10k; 100k V/A (depends on PO request)
Bandwidth 50 kHz
Control Digital
TEC Control TEC current 0..+2.0A
TEC Voltage >45V
Max output power ALY

Current limit

Input sensor

0 - 2.0 A, digitally controlled

10k Thermistor, 7 excitation current settings

© 2025 RedWave Labs Ltd.
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10; 50; 100; 250; 500; 1000; 1500 pA
Fully digital. Typical stability 1mK RMS

Connectors

Laser

Power and Control

Integrated Azimuth Electronics 14 pin connector with heat
sink. Multiple pinouts can be accommodated with different
order request.

Molex Micro-Fit 16 pin

Control Micro USB
Digital Control Computer control via USB or TTL UART. Can be
programmed to start independently without computer
connected
Dimensions WxDxH 101.4 x61.4 x 36.67mm (3.99 x 2.42 x 1.44 Inch)
(Height varies dependent on laser package variant)
Weight 260 g (dependent on laser package variant)
Storage Temp -55t0100C
Operating Temp -40to 85C

RedWave Labs Ltd keeps improving its products and therefore some specifications can vary.

© 2025 RedWave Labs Ltd.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vad Supply positive voltage / Laser driver and TEC +5V +10% Volt
Top Operational Temperature -40to 85 DegC
Tst Storage Temperature -55t0 100 DegC
T. TEC Current -2 to +2 A

L Laser Current 1500 mA

ELECTRICAL AND MECHANICAL INFORMATION

BUTTERFLY LASER VARIANT

o gl ool

o o @@Dﬁuuﬂnﬂg i
0 % ® w ],

o JaOpO P
O30
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BUTTERFLY CONNECTOR TYPE I

N

|

N o o B

Pin Layout

TEC+
TH-
PD+
PD-
TH+

Not in use

1
2
3
4
5
6
7

Not in use

14
13
12
11
10

TEC-
Not in use
Not in use
LD -
LD +
Not in use

Not in use

www.redwavelabs.com

CONNECTIONS
USB Micro
Power & Control

Modulation

Connection Name Description

Molex 16 way Power & 5V 3A, LD enable; interlock; external laser control pin

Control
USB Micro USB USB Micro Allows the board to be driven using Redwave
Labs software or API
RCA Modulation Contains: Laser High Freq Modulation

© 2025 RedWave Labs Ltd.
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Appropriate mating parts: Molex 2064611600.
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PIN# Description
1 GND
2 +5V In
3 Interlock (5V On)
4 LD Enable (5V On)
5 Set LD Current
6 GND
7 Set TEC Current
8 AGND
9 UART TX
10 UART RX
11 TEC Enable (5v On)
12 TEC Error
13 LD Error
14 LD I Monitor
15 TEC Temp Monitor
16 PD Output
PD_Output | ACT_T_Mon LD_I_Mon LD_Error TEC_Error TEC-Enable UART_RX UART_TX
AGND Set_T_TEC GND SET_LD_I LD_Enable | LD_Interlock +5VIN GND
S e
=
‘=
Appropriate mating parts pins: Molex 2064600021.
© 2025 RedWave Labs Ltd.
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MODES OF OPERATION

LASER DIODE

Constant Current

The laser diode can be run in constant current mode with the setpoint either defined using software or the
external control input, or a combination of both.

Modulated Current

The laser diode current can be modulated, up to the device bandwidth, using the external modulation
input.

SETUP

SOFTWARE CONTROL (WINDOWS ONLY)

Install the Control Software

On a Windows computer Install the “Term Tool’ control software via the installer
‘TermTool_vXXXX.XX.X.msi’ (Version dependent on hardware version)

Connect the device

Connect the C490 to the supplied power supply, which will automatically power up the device. Connect a
USB-B cable from the controlling computer to the C490.

Find the COM port assigned to the connected device, then select that port in the software:

- Launch the device manager on the computer

Best match
<., Device Manager
o Control panel

Search work and web

Device Manager

ACE MANAger - See work and web

£ Device Manager
ice manager control panel
£ device manager windows 10
ice manager bluetooth
ice manager windows 11
ACe manager camera
ice manager sound
ice manager open

£ device manager on this computer

£ device manager|

© 2025 RedWave Labs Ltd. 9
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- Find the USB Serial Device (COM). USB Serial Device (COM?) can be found in the Device Manager
(COMS in the example shown).

| & Device Manager

File Action View Help
e mEm

& LAPTOP-LOWO
N Audio inputs and outputs
@ Battenes
8 Bometric devices
0 Bivetooth
® Cameras
B Computer

o= Disk drives

I Display sdapters

. Firmware

A Human interface Devices

<% Imaging devices

E ¥oyboards

@ Mice and other pointing devices
B Monitars

&

« W Ports [COM &LPT)
W USE Senial Device {COME]
= Printers
O proceszoes
BT Security devices
D sensors
[ software components
B software devices

M b e ) s

- Connection to the hardware via USB selecting the appropriate COM port.

WW SCPI Term Tool v6018.6

TCP/IP Port > Auto check | [~ SCPI Status

Connect || COMS o || AP SYST:ERR:ALL? | |

Graph |

Graph

Module |SENS_MOD_1 - Wipe Save csvl Copy Irng| |

ADC[™ |ADC_NONE ~| pAcl™ [pac_none ~| DAcl™ |pac_none ~|

Sweep Fmt | LD:1 %f '~ minf0.1 max [ 0.2 sec [100 ot [0

—— Actual Temperature —— Actual Current — Actual Voltage
Voltage Temp

© 2025 RedWave Labs Ltd.
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- The menu is dynamic depending on the device that the term tool is connected to and limited to key
features if Advanced is unticked.

WW SCPI Term Tool v6018.19 - C450M 3761

TCP/IP Port 7 Auto check | | SCPI Status

Close COoM3 Y Advance SYST:ERR:ALL? | |0 No error

Graph |TEC# | SENSOR#|LD# |PD# |

Graph

Module ‘TEC7M0D71 ﬂ Start Wipe ‘ [v Temperature [¥ Current [¥ Vo
ch1l™ [ADC_NONE | ch2[" [ADC_NONE ~| 3l
Sweep Fmt ‘ LD:1 %f ﬂ min ‘0.1 max |0,2

—— Actual Temperature —— Actual Current — Actu:
Voltage Temp

- Graph —Asimple graph tool to assist with logging
- TEC# - Available TEC controllers and configuration
- SENSOR# - Temperature Sensor Readout

- LD# - Laser diode current controller.

- PD#- Photodiode configuration and readout.

<

WW SCPI Term Tool v6018.19 - C450M 3761 - X
TCP/IP Port [¥ Auto check SCPI Status
COM3 v -ERR: Auto check Auto clear
Close [¥ Advance SYSTERRALL? ‘ 0 Noerror g cmd success v err code

Scpig9| SYSTem | Trgt Sys| Trgt Usr|Log | VT100|NVD |FILE |FILE LOG Graph|Sample| TEC# | SENSOR#|LD# |PD# |Pid Tune|Ramp|LookUp| |

Graph

Module |TEC_MOD_1 > Start Wipe

[¥ Temperature [ Current [v Voltage [ Micro Current Sample Rate(ms) | 100

- Log - Provides a log of commands sent to the HW
- Pid Tune - Can be used to tune the response of the TEC PID loop.
- Other tabs are specific to Redwave Labs development.

© 2025 RedWave Labs Ltd. 11
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Read data from the device

Each tab (Module) has a refresh button. Clicking this will request the module the current data set
configured.

— X

v Auto check 7 Auto clear
cmd success err code

nt | Pid Tunel Ramp I LookUpl

Write Data to the device

Within the term tool most settings/controls have a transmit button and a value to transmit. They are
named after the SCPI command referenced in the SCPI Manual. For example, to turn on the TEC, change

the drop down option from MOD_OFF to MOD_ON (TEC Module on) and transmit this by clicking the
‘TEC:OUTPUT’ Button

TEC

TEC:MODE | Mode [Tec mODE INT TEMPC - |

TEC:OUTPUT | Output {mop_oFF -]

From the Log Tab you can see this command sent to the device

le4 10:09.01 SCPI TX TEC:O0UTPUT 1
cmd TEC OUTPUT_wr
_state 1= 1(01) MOD ON
© 2025 RedWave Labs Ltd.
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Status of the Device and Modules

The overall state of the system can be read by clicking the SYST:ERR:ALL? Button

WW SCPI Term Tool v6013.0.0

-TCP/IP Port - SCPI Status —

Auto connect
Connect ||c0M3 B | Cafbimes® SYST:ERR:ALL? I [0,"No error"

Scpi99 | SYSTem | Trgt Sys| Trgt Usr| Log | vT100| FILE LOG | Graph | TEC | sensor 1D | cou

LD lLD_l v | LD:TITLE? (Short)I ('°n9)|

Each tab (Module) has an Error check

TEC
0
LD:MODE | Mode [(5_mope_vorTace ~] TEC:MODE | Mode [TEC_MODE_INT_TEMPC
LD:CURRENT:SELECT Select | -] TEC:OUTPUT | Output  [Mop_oFF
LD:CONTROL Bipolar [PwR_MODE_CONTINUOUS ~] TEC:PD | Kp [ 0.0204163
LD:OUTPUT Output [Moo_oFF ~]
TEC:PID:RATE | (s)[0.0

LD:FAULT? Mask [ 0 FAULT_NONE | O

E TEC:FAULT? Mask |0 FAULT_NONE

DEVICE MODULES

Interlock

The interlock of the device can be enabled by disconnecting Interlock Pint from 5V. The additional control
is then triggered using the appropriate pins on the control connector (TEC Control, LD Control). By
connecting the pins to 5V, the interlock will allow the laser to turn on. If the pins are disconnected, the
laser will turn off and a fault will be visible in the LD panel of Termtool.

The default state of the device does have the interlock enabled.

© 2025 RedWave Labs Ltd. 13
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Temperature Sensor

The SENSOR tab shown below allows configuration of the temperature sensor monitoring the laser diode
temperature.

Steinhart-Hart coefficients can be input into the SENSOR#:CONST boxes, and programmed to the driver.

The excitation current for the temperature sensor is set using SENSOR#:IEXC:SET. The default value is 50
uA. This is recommended to avoid thermistor self-heating effects.

The SENSOR#:INFO can be used to read out the resistance value of the thermistor and the converted
temperature value.

The coefficient calculation can be used to calculate the appropriate A, B and C values from a thermistor
beta value.

Default values for the laser driver are A=1.129e-3 B=2.341e-4 C=8.78e-8, For AreoDiode the defaut can be
use: A=0.00210851, B= 7.9792e-5, C= 6.53508e-7

© 2025 RedWave Labs Ltd. 14
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ﬂl 1 v Advance

{TCP/]P Port [ Auto check

SCPI Status
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— X

’7 SYST:ERR:ALL? | IOND error

Auto check Auto clear
v v
4 cmd success 4 err code

5pig9 | SYSTem | Trgt Sys| Trgt Usr | Log | VT100|NVD | FILE | FILE LOG| Graph | Sample| TEC# SENSOR# |LD# |PD# | PWR#| Adg/Dac| LinearEqu | Pid Tune | Ramp | Lookup |

SENSOR#  |SENS_MOD_1 hd

SENSOR#:TITLE| (short) [SENS TEC 1

(long) | SENS TEC 1 Settings

 Sesnor
SENSOR#:TYPE Type | SENSOR_THERMISTCOR LI
SENSOR#:CONST Ro | 10000.0 A | 0.00210851 B|7.9792e-05 C | 6.53508e-07 I
SENSOR#:IEXC[:SET?] | (uA)|50.0 SENSOR#:IEXC? [ (uA)|SD.D
SENSOR#:INFO? | Res Ohm | 11672.0 uA ISD.D V|0.583598 C|21.6178
~ Temperature
SENSOR#? | (©[21.6178
— Temperature History
Range |RANGE_SEC
SENSOR#:HISTORY? | Index | 22058 time |9457[)5354 C|21.6178
SENSOR#:HISTORY :INDEX? | Index | g
SENSOR# :HISTORY:INFO? | Rd 22011 Wr |22[)59

. Coefficient Calculation

Beta (K)| 0.0 T0(C) [0.0

RO at TO (R)| 0.0

Calculate |

Diode Temperature Control

The TEC tab shown below allows configuration of the TEC used to control the temperature of the laser

diode.

The PID parameters can be set using the TEC:PID parameters. Default values are Kp = 0.65, Ki = 0.25, Kd =

0.07.

The temperature is then set using the TEC:T[:SET] parameter shown below.

The PID controller can be enabled by setting TEC:OUTPUT to MOD_ON and disabled by setting to

MOD_OFF.

© 2025 RedWave Labs Ltd.
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WW SCPI Term Tool v6018.6 - TRGT_HW_C490

— X

COM5
M 1 v Advance

’*TCP/]P Port

[ Auto check ’*SCP] Status

5pig9 | SYSTem | Trgt Sys| Trgt Usr | Log | VT100|NVD | FILE | FILE LOG| Graph | Sample TEC# | SENSOR# | LD# | PD# | PWR#| Adg/Dac| LinearEqu | Pid Tune | Ramp | LookUp |

TEC#  |TEC_MOD 1 - TEC#:TITLE? | (short) I TEC 4A

SYST:ERR:ALL? | ID No error

Auto check Auto clear
v v
4 cmd success ! err code

(long) | TEC 4A Settings

‘ Refresh i

TEC#:I:SLOPE[:SET?]

| @mfoo

TEC#:1:SLOPE?

 Current
TEC#:1:MAX [ CminA)-1.0 (+max A)[ 1.0
TEC#:1:LIMIT | (-min A)|-0.3 (+max A)[0.3
TEC#:I[:SET?] | (ay|o1 TEC#:1? /0.0
- Current Slope
TEC#T:SLOPEMAX | (min A/s)[0.0 (max A/s) [0.0

(afs)[0.0

—Voltage
TEC#:V:MAX [ tmnw)[35  GmaxV)[35
TEC#:V:LIMIT | CminV)[-3.5 (+max V) [35 ]
TEC#:V[:SET?] | wlirs TEC#:V? wmfoo
- TEC#
TEC#:MODE | Mode [TEC_MODE_INT_TEMPC ]
TEC#:0UTPUT | Output  |MOD_OFF | |
TEC#:PID | Kploa3z Kijoos kd|0.0
TEC#:PID:RATE | @oo
TEC#:FAULT? | Mask [oFAULT_NONE
~ Temperature
TECH#:T:MAX [ minQ[00 —  (mxOfso0
TEC#:T[:SET?] | GIE TEC#:T? ©[216125
J
© 2025 RedWave Labs Ltd.
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Diode Current Control

WW SCPI Term Tool v6018.6 - TRGT_HW_C490

|

www.redwavelabs.com

X

TCP/IP Port

4|CI ose COMS :Iv [v" Advance

[ Auto check (SCP] Status

SYST:ERR:ALL? | I[) No error

cmd success

Auto check Auto clear
v v
4 i err code

Scpio9 | SysTem | Trgt Sys| Trgt Usr|Log | vT100| NVD | FILE | FILE LOG | Graph | Sample| TEC# | SENSOR# LD# |pD# | PWR# | Adc/Dac| LinearEqu | Pid Tune| Ramp | Lookup|

LD |ip_mMoD_t | ID#TITLE? | (short)[LD 1.5A

(long) | LD 1.5 Settings

LD#:1:SLOPE[:SET?]

| oo

LD#:1:SLOPE?

—Current
LD#:1:MAX (maxA)[15
LD#:L:LIMIT (max A)[1.0 |
LD#:I[:SET?] (n)|0.25 LD#:1? | (®)f0.0
—Current Slope
LD#:1:SLOPE:MAX | minas) o0 (maAsoo

(afs)[0.0

- Voltage
LD#:V:MAX | (max V) [2.0
LD#:V:LIMIT | (max V) [1.8
LD#:V[:5ET?] | w05 LD#:V? | )00
~Voltage Slope
LD#:V:SLOPE:MAX | (min V/s)| 0.0 (max V/s) [0.0
LD#:V:SLOPE[:SET?] | (V/s)| 0.0 LD#:V:SLOPE? | w®oo

~Pulse
LD#:PULSE:TRIG | active [MoD_OFF |
~LD# LD#:PULSE:TRIGISEL | sel [LD_TRIG_SEL_INTERNAI ¥ |
LD#:MODE | Mode [Lp_MODE_CURRENT ~]
LD#:PULSE:MAX | LD#:PULSE |
| LD#:CURRENT:SELECT | Select | ~] |
- (min Hz) { 0.0 (Repeat) [ g
LD#:CONTROL | Bipolar [pwR_MODE_CONTINUOUS ~]
(max Hz) | 0.0 (H2) [0.0
| LD#:0UTPUT | Output [MOD_OFF Lll i 9
= (min Duty%) [0.0 (Dutys)-Profile) [o0
LD#:FAULT? | Mask | 0 FAULT_NONE (max Duty%) | 0.0
© 2025 RedWave Labs Ltd.
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CERTIFICATION

RedWave Labs Ltd certifies that: i) the parts and/or materials were produced in conformance with all
contractually applicable Government and/or Buyer's specification as referenced in, or furnished with, the
above purchase order and ii) all processes required in the production of these parts and/or materials are listed
and were performed by a facility or by personnel specifically approved or certified by the seller's cognizant
government quality control agency when such approval or certification is required by an applicable
specification. RedWave Labs products are not authorized for use in safety-critical applications (such as life
support) where a failure of the product would reasonably be expected to cause severe personal injury or
death, unless officers of the parties have executed an agreement specifically governing such use of the
products.

WARRANTY AND RETURNS

RedWave Labs Ltd products are warranted against defects in materials and workmanship for a period of 180
days from date of shipment. During the warranty period RedWave Labs Ltd will replace or repair products
which prove to be defective or damaged. Our warranty shall not apply to defects or damages resulting from:
i) misuse of the product or ii) operation beyond specifications detailed in the current manual.

RETURN PROCEDURE

Customer must obtain a valid RMA number by contacting RedWave Labs prior to the return. In all cases the
customer is responsible for duty fees incurred on all received shipments and on all international returns for
both warranty and non-warranty items; the customer is responsible for any duties, brokers fees or freight
charges deemed chargeable to RedWave Labs Ltd.

REVISIONS

Revision 1.0: First revision

© 2025 RedWave Labs Ltd. 18



