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General Description

The Low Power Driver LDP-5023 is a linear current source with excellent
properties for driving low power laser diodes with arbitrary current wave forms.
Waveforms can be

e CW current

e pulsed current

e modulated or mixed current
with frequencies up to 50 kHz (square wave) or 165 kHz (sine wave, -3dB).
The maximum diode current is 5 A.
LDP-5023 has a short rise and fall time, no overshot and no ripple.
It has two dedicated control inputs:

e analog modulation input

¢ digital enable / trigger input for fast and clean pulses
There is one potentiometer built in for current set point or BIAS current adjustment.
The settings of the potentiometer and the modulation input are both internally
combined and added to the final current set point.
LDP-5023 is small and compact and can be operated without heatsink up to a power
dissipation of 5W without additional cooling.
With a heatsink power dissipation can be increased to 25 W.
For this purpose, an active heatsink kit is available. (order code: 10100932)

LDP-5023 works with just one DC supply voltage.

Power Dissipation

The user has to make sure that the maximum power dissipation will not be exceeded!

LDP-5023 can be operated without heatsink until a limit of the power dissipation Pp
of Ppomax =5 W.

Larger power dissipation values can be handled, if an appropriate heat sink is used.
LDP-5023 can be operated with active heatsink kit until a limit of the power
dissipation Pp of

Pbmax = 25 W.

For a safe operation of the LDP-5023 the power dissipation Po must be considered
according to the following descriptions and calculations.
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Fig. 1: Block diagram — Power Dissipation PD

Us Supply Voltage (V)

Ud Diode Voltage (V)

I Diode Current (A)

tp Pulse Duration (s)

f Pulse Frequency (Hz)
D Duty Cycle, D =tp x f

Po Power Dissipation (W)

For operating with CW current up to 1000 Hz:
Pp = (Us—Ug) 1

For pulse frequencies >1000 Hz and pulse width <500us the power dissipation Pp is
for operating with rectangle current:
Pp=(Us—Uy) - I-D=(Us—Ug) - 1-t,-f
For operating with sinusoidal current:
P, = (Us—Uy)-1-0,5
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CW Operation without heatsink

The maximum power dissipation without heatsink is Pomax = 5 W
This leads to the following equation: | =5/ (Us — Uq)

This relationship is shown in the following diagram, figure 2.
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Fig. 2: maximum power dissipation, CW operation — no heatsink
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Example:
Supply Voltage: 24V
Laser Diode Voltage: 22V

What is the maximum diode current, operating in CW without heatsink?
It follows from above: Us-Ud =24V -22V=2V

In the diagram figure 2 start at 10 V and go up (arrow) vertically to the power-
hyperbola. From the point of intersection go on horizontally to the left.

On the y-axis you get a current of 2.5 A.

This is the maximum CW current without heatsink.

Vice versa the maximum allowed voltage difference can be calculated:

e The laser diode can be operated with 1 A, when Us - Uq is less than 5 V.
e The laser diode can be operated with 5 A, when Us - Uqg is less than 1 V.

Pulsed Operation without heatsink

When LDP-5023 is driven with square wave pulse-signals, the maximum power
dissipation is also dependent from the duty cycle of the control signal. The lower the
duty cycle the lower is the generated power dissipation. This is valid for a pulse
frequency >1000 Hz and a pulse width <500ps.

The duty cycle is defined as D = tp x f
tp: pulse duration
f: frequency

The maximum power dissipation Pomax-puls in pulsed operation is:
PDmax—puIs = Ppomaxcw / D

The duty cycle has an inversely proportional impact on the power dissipation. If, for
example, the duty cycle is 0.5 (50%), the maximum acceptable power dissipation will
be doubled.

In the following diagram (figure 3) the conditions are presented under various
duty cycles D without heatsink.




LDP-5023

Operating Manual

Document: 101009300M Revision:; 03 Date: 27.02.2024 Page 7/17
’ ) \ AN ~
| \ \ N N
| \ N\ N\ N
\ \ A\ AN N
. T\ N LN ~
\ \ A\ N\
\ \ N\ N\
\ \ N N\
_ \ \ N\, N\
<, 1\ \ N N
= \L [\ N\ N N
g v\ N\ N ™~
s L\ L\ NC ~=
§ 2 \ ‘\ ‘\ ~ D=0,05
3 \ AN N ’
\ N\ N
N\ N N |
\ \ \ D=0,075
— Maximum owe? issipation \ \ -
! - '\gperation F\,/vithoulz Heztstink \ \\ D=0,10
_ Ambient temperature: 25°C “=._ T~ D=0,15
| Pmax = 5W D=0,25
Parameter: Dutycycle D D=0,5
0 ; CW
0 5 10 15 20
(Un-Up) VI

Fig. 3: maximum power dissipation, parameter D — no heatsink

Example:

A laser diode has to be operated at 5 kHz and a pulse width of 20 ps. The supply

voltage of LDP-5023 is 24 V, the voltage of the diode is 2 V.

What is the max. output current, when the LDP-5023 is operated without heatsink?

It follows from above:
Calculate duty cycle:

Us-Ud =24V -2V =22V
D=tpxf=20pus x5kHz=0.1(10%)

In the diagram start at 22 V (x-axis) and go up (arrow) to the power-hyperbola with a
parameter of D = 0.1. From the point of intersection go on horizontally to the left. On

the y-axis you get a current of 2,25 A.

This is the max. (pulsed) current for LDP-5023 when operated without heatsink.

This value also can be calculated with the formula:
=5/ ((Us - Ug) X D)

Vice versa the maximum allowed voltage difference at a Duty Cycle of 10% can be

calculated:
The laser diode can be operated with 2 A, when Us - Uqdis less than 25 V.
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CW and Pulsed Operation with heatsink
When LDP-5023 is operated with a heatsink, the maximum possible power
dissipation increases significantly to Ppmax = 25 W

This leads to the following equation for CW operation: | = 25 / (Us - Uq)
For pulsed operation, the following equation is valid: | =25/ ((Us - Ud) x D)

In the following diagram figure 4 the conditions are presented for CW and various
duty cycles (with heatsink).
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Fig. 4: maximum power dissipation for CW and pulsed operation with heatsink

Operation Modes and Wiring Diagrams

The wirings between the power supply, the LDP-5023 and the laser diode should
be as short as possible.

The laser diode has to be mounted and operated electrically floating.
Neither the cathode nor the anode must be connected to ground!
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Power GND and Signal GND are connected internally.

Set Point Potentiometer

Terminal X1
Pin 1 ~— Laser Diode Anode
Terminal X2
[ Laser Diode
LED: Ready Cathod
atnoae
LED: Error
Fig. 5 LDP-5023
CW Operation
Voltage source Customer 8
GND + XL gzieg?iign:exer
- + e..1eunc [ CA-DCSP 5
_ CD-ENPBLE 4 Anode
Enable Switch OR | Wired Bridge : Signal GND 3: X2
— _ Pouer GND 2
: Supply Uoltage Plus :L: +) @
GND _ [CON
Power Supply
Cathode
+ =
LPD-5 Laser diode

Fig. 6: Wiring diagram with LDP-5023 operating in CW mode.

There are two alternatives to enable (switching ON) the driver:

o A wire bridge between Signal GND (X1-3) and CD-ENABLE (X1-4).
The driver is continuously ON.

e An enable switch between Signal GND (X1-3) and CD-ENABLE (X1-4).
The driver is ON when the switch is closed.
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There are three alternatives to control the set-point of the CW output current:
e Internal set-point potentiometer on the PCB between OA and 5A by turning the
set-point potentiometer (max. 11 turns) accordingly.
e External DC voltage on the analog input CA-DCSP (X1-5) in the range of
0...10VDC which corresponds to an output current between OA and 5A.
e Combination of both (set-points of potentiometer and analog input are added).
Warning: Max power dissipation and max diode current must be considered!

It is recommended to monitor the diode current (Multimeter), while

altering the potentiometer adjustment.
A typical characteristic curve - input voltage versus output current - is shown in fig. 7.
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Fig. 7: Input voltage (set-point CA-DCSP at X1-5) versus output current

Input Voltage CA-DCSP [V]

The following formula describes the relationship between input voltage and output
current: loutput = (Uinput X 0.544) — 0.14.
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Pulsed and Burst Operation

Pulsgenerator Customer o)
S [
| e ..10u0C | ca-DCSP 5
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Enable Suitch OR | lired Bridge : Signal GND 3: X2
- : Power GND 2:
; Supply Uoltage Plus 1; +) & A
(-) @
GND =
Power Supply
Cathode
+ T
LPD-5 Laser diode

Fig. 8: Wiring diagram pulsed operation

Figure 8 shows the wiring diagram with LDP-5023operating in pulsed mode. The
output voltage of the pulse generator should be in a range between 0V and 10V
which corresponds to an output current between OA and 5A.

Example:
Pulse generator settings: square wave; TpuLse = 1 ms; truLse = 100 pS; UpuLse = 2 Vss

KEYSIGHT

TECHNOLOGIES MS0-X 3034T, MY58030679, 07.31.2020012842: Mon Dec 11 09:40:52 2023
[ | 200 3 500 E00mA/  £00.0us/  0D0s Stop s0omy
Meas

Ampl{):
1.87Y

Arnpli4):
RSSSSEEEN S WO A U — - - BB4mA

1170“ H H H H
0.0V

1.500004 9:40 A
10.0:1{DC 500 10.0:1 Dec 11,2023

+
[ | o

Fig. 9: Pulsed operation
green/upper trace: Input voltage CA-DCSP; red/lower trace: Output current

The screen-shot (oscilloscope) shows the modulator input voltage (CA-DCSP) and
the output current. The duty cycle is 10%.
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It is also possible to replace the wired bridge by a switch (input CD-ENABLE). Then
the square-wave-pulse-current can be switched on or off.

In addition, it is possible to add a continuous BIAS current by turning the set point
potentiometer accordingly.

The Bias current is only active when the driver is enabled.

This case is depicted in the next screen-shot (fig. 10), where an offset current of
200mA is added.

KEYSIGHT

TECHNOLOGIES MS0-X 3034T, MYSS030679, 07.31.2020012842: Mon Dec 11 09:47:20 2023
== 200v 3 S00 SM0mA/  B00Mus/  O0s Stop BOmy £k
Meas : .
Amplf)
198
BO0MA
ILEFIEYR
1707 A
Min(d):
’_l H H J_l J_l 903mA
WI_out
-~ 0oy 1 500004 .47 AM
DC 10.0:1 | DC 5000 10.0:1 Dec 11, 2023

Fig. 10: Pulsed operation with offset;
green/upper trace: Input voltage CA-DCSP; red/lower trace: Output current

In the next example, the enable input is connected to a second pulse generator
output (see figure 11 and 12). In this way it is possible to generate user defined burst
pulses in the output circuit.
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Fig. 11: Wiring diagram for burst operation

Figure 12:
Pulse generator 1: square wave; TeuLse = 1 ms; truse = 100 ps; UpuLse = 2 Vss
Pulse generator 2: square wave; TruLse = 16 ms; truse = 10 ms; UpuLse = 5 Vss

KEYSIGHT
TECHNOLOGIES MSO-X 30347, MY58030679, 07.31.2020012842: Mon Dec 11 10:12:51 2023
=== 200/ 3 500N 500 500mA/ 5000ms/  0.0s Stop £ 3 278V G
Ieas i -
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| | | H | 1.9799
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564.3mA

Itas(d):
G60.55mA

Ilin(4):
-27 Bdma

v

l4

4I_out H“ H‘NH IH

+ 0.0 1.500004 10012 A
DC 10.0:1] DC 500 10.0:1 Dec 11, 2023

Fig. 12: Burst operation; green/upper trace: Input voltage CA-DCSP;
blue/medium trace: Input voltage CD-ENABLE; red/lower trace: Output current

Arbitrary Curves

The signal at the modulator input CA-DCSP (analog input) can be arbitrary in its
form. In the same way as described above ramp signals, triangle signals and any
arbitrary curves, etc. can be generated.
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Safety features

To avoid unwanted output currents in power on, or power off sequences the
LDP-5023 checks the system voltage.

If the supply voltage is to low there will be no output current.

Is the supply voltage lower than 7 V, the current output is disabled.

The status of the supply voltage can be checked via the LEDs (see section indicator
elements page 14).

The driver temperature is monitored. If the Temperature exceeds 80°C the driver will
turn off and a temperature error is indicated via the LEDs. See section indicator
elements page 14).

Adjustment elements

11 turn potentiometer for a CW current set point
The potentiometer covers the current range between 0 A and 5 A.
Turn clockwise for increasing current.

Indicator elements

Green LED for indicating status Ready:
LED flashes: driver is ready.

Red LED for indicating Error status

LED flashes ones: supply voltage to low (< 6,5V), driver output is disabled.
LED flashes twice: supply voltage to high (> 27V), driver output is disabled.
LED flashes thrice: temperature of driver to high, driver output is disabled.

Connectors

X1  5-pole single row screw terminal. Input for control signals and supply voltage.
X2  2-pole single row screw terminal. Output for laser diode connection.

Conductor cross-section min 0.14mmz2, AWG 26
Conductor cross-section max 0.5 mm2, AWG 20
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Signal Description Control Port X1
CA = Control Analog
CD = Control Digital

Inputs - Supply and Control Port X1

Pin | Name Function
1 SVI+ Supply Voltage plus
2 GND Power Ground (supply voltage minus)
3 GNDA Signal Ground
4 | CD-ENABLE Enable / Trigger
5 | CA-DCSP Diode Current Set Point
SVI+ (X1-1)
Supply voltage plus
Supply voltage: 7V ...24V DC (max. 25 V)
Supply current: max 5 A
Supply current internal: approx. 50 mA

Supply voltage must be minimum 1 V above diode voltage.
Make sure that the supply wiring (SVI+ and GND) is as short as possible.

GND (X1-2)
Power GND related to SVI+.

Connect to supply voltage minus.
GND (X1-2) and GNDA (X1-3) are connected internally.
Avoid external connection X1-2 with X1-3.

GNDA (X1-3)

Signal GND related to control signal inputs.
GND (X1-2) and GNDA (X1-3) are connected internally.
Avoid external connection X1-2 with X1-3.

CD-ENABLE /TRIGGER (X1-4)

Control Digital - Enable

Input resistance: 1 kQ

Digital TTL (5V) input, High if left open.

A Low-Signal or pulling the input to GNDA enables diode current (low-active).
This input can also be used as a trigger input, to switch the total current set point
On and Off.
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CA-DCSP (X1-4)

Control Analog - Diode Current Set Point

Analog input 0 ... 10V

Input resistance: 2 kQ

0 ... 10 V corresponds to a diode current of 0 mA ... 5000 mA.
Warning: Max power dissipation must be considered!

Signal Description Output Port X2

Pin Name Function

X2 + | Anode Laser Diode anode connection

X2 - Cathode Laser Diode cathode connection
Anode (X2 +)

Connection of Laser Diode anode.

Cathode (X2 -)
Connection of Laser Diode cathode.
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Section Drawings
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Fig. 12: PCB dimensions

Technical subjects to change without notice.
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Wiedner Hauptstrafle 76, 1040 Vienna, Austria
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