WAVELENGTH

ELECTRONICS

LDD P Series
Laser Diode Drivers
Low Noise Driver for Laser Diodes

GENERAL DESCRIPTION:

The LDD P Series of laser diode drivers come in FEATURES:

three compact models to work with all laser diode / « Up to 400 mA Current Drive Capacity
photodiode configurations. Each model is available - Operates in Constant Current or

in 2 A 4 A i t t fit I
in 200mA and 400mA versions to best fit your laser Constant Power Modes

diode requirements. . .
* +51t0 +12 V Single supply operation

When it is essential to have high performance in your * Output power stability < 0.02% typical
application, these low noise drivers offer excellent (24 hours, ambient conditions)

current stability in constant current mode or <0.02% * 12-Turn Trimpots control Current Setpoint
power stability in constant power mode. and Limit Setpoint

» Operates all low power Laser Diodes

Precisely control the laser diode or photodiode « Constant Current Modulation to 2 MHz
setpoint current with the on-board Output Current Slow start circuitry

Adjust trimpot or via a remote voltage to the
modulation input. The modulation input’s small signal Buffered Measurement Outputs
3 dB bandwidth is DC to 2 MHz in constant current
mode and dependent on photodiode speed in constant

power mode. Online Design Tools at
Measure laser diode and photodiode current from www.teamwavelength.com
two buffered monitor outputs. s

Optional evaluation boards are available to assist
with operating and evaluating any LDD P series
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module.
Figure 1 TOP VIEW
Top View Pin Layout
and Descriptions
LDD 1P or LDD 3P LDD 2P
CURRENT MONITOR o 1 8 o V+ CURRENT MONITOR o 1 8 o V+
POWER MONITOR o 2 1o PD ANODE POWER MONITOR o 2 7o PD CATHODE
MOD INPUT o3 6o LD ANODE MOD INPUT o3 6 o LD CATHODE
GND o4 5 o0 LD CATHODE GND o4 50 LD ANODE
* *

Trimpots shown for proper orientation
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LDD P Series
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External Connections For LDD 1P or LDD 3P

BLOCK DIAGRAM
(Type A/B Laser Diodes)
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External Connections For LDD 2P

BLOCK DIAGRAM
(Type C Laser Diodes)
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ELECTRICAL AND OPERATING SPECIFICATIONS PAGE 4
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT
Supply Voltage (Voltage on Pin 8) Vbp +5to +12.5 Volts DC
Output Current (See SOA Chart) ILp 200 or 400 mA
Power Dissipation, Taygient = t25°C " | Pmax 1or2 Watts
Operating Temp- case, Tayg = +25°C ™M | Topr O0to+50 °C
Storage Temperature Tste -40to +75 °C
Weight <1 0z
Soldering Temp 260°C (10 secs)
PARAMETER
For Laser Type AorB AorB C
MODEL NUMBER LDD200-1P | LDD400-1P | LDD200-3P | LDD400-3P | LDD200-2P | LDD400-2P
CONSTANT CURRENT CONTROL | 0-200mA 0-400mA | 0-200mA 0-400mA [ 0-200mA O -400mA
Temperature Coefficient <100ppm/°C <100ppm/°C <100ppm/°C
Long Term Stability, 24 hours @ <50 ppm <50 ppm <50 ppm
Noise and Ripple (rms) B! <5uA <5uA <5uA
Current Limit Range 0-200mA 0-400mA |0-200mA 0-400mA | 0-200mA 0-400mA
Current Monitor Transfer Function 80mA/V 160mA/V [ 80mA/V 160mA/V | 80mA/V 160 mA/V
CONSTANT POWER CONTROL
Photodiode Range 15-2500 pA 5-125 uA 15-2500 pA
Power Stability, 24 hours @ <0.02% <0.02% <0.02%
Power Monitor Transfer Function 1000 pANV 50 pA/V 1000 pA/NV
MODULATION
Input Impedance 1 MQ 1 MQ 1 MQ
Depth of Modulation (at 10kHz) ¥ 90% 90% 90%
Constant Current
Bandwidth, small signal sine wave 3dB up to 2 MHz up to 2 MHz up to 2 MHz
Transfer Function [LD] “40mA/V -80mA/V | -40mA/V -80mA/V | -40mA/V -80mA/V
Constant Power
Bandwidth, Constant Power [ Depends on PD Depends on PD Depends on PD
Transfer Function [PD] -500 uA /V -25 uA 1V -500 pA /V
POWER SUPPLY
Voltage, Vpp, min 5V 5V 5V
Voltage, Vpp, max 12V 12V 12V
Current, Vpp supply, quiescent 50 mA 50 mA 50 mA
Power Up Trip Point © 49V 49V 49V
Power Down Trip Point ! 42V 4.2V 42V
Setpoint vs. Monitor Accuracy <5% <5% <5%
Warm-up to rated accuracy 1 hour 1 hour 1 hour

Note [1].

series with a laser diode.

decrease after 10 kHz.

Note [4]. As squarewave modulation frequency increases, the peak-to-
peak output amplitude diminishes. For example, these graphs show the
waveform shape at 10 Hz and 10 kHz. Depth of modulation continues to

Full Current

.

0OmA -
100% Depth of Modulation
at 10 Hz

Note [5]. Modulation bandwidth in constant power mode depends on photodiode response.
Note [6]. The LDD P series has internal control circuitry which turns the output on and off depending on the voltage at pin 8. When
the voltage reaches the power up trip point, the module soft starts the laser diode. When the voltage reaches the power down trip
point, the module shunts current around the laser diode, powering it down in a controlled fashion.

Maximum Operating Power derates above 25°C. The online Safe Operating Area (SOA) Chart includes this derating.
http://www.teamwavelength.com/tools/calculator/soa/defaultld.htm

Note [2]. Stability tests were performed in an ambient air environment.
Note [3]. Laser diode forward current noise. Test was performed by measuring the ac voltage across a 50 Q metal film resistor in

100 %

90 %

90% Depth of Modulation
at 10 kHz
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PIN DESCRIPTIONS

LDD 1 P AND LDD 3P

PAGE 5

Pin #| Name Function
1 CURRENT MONITOR Current Monitor (measures Laser Diode current). 0 to 2.5V range.
2 POWER MONITOR Power Monitor (measures Photodiode current). 0 to 2.5V range.
3 MOD INPUT Inverting modulation input. 0 to 5V range.
4 GND Power supply and monitor common connection.
5 LD CATHODE Laser Diode Cathode.
6 LD ANODE Laser Diode Anode. (Pin 6 internally shorted to pin 8.)
7 PD ANODE Photodiode Anode.
8 V+ Power supply voltage connection. (Pin 6 internally shorted to pin 8.)
Supply range: +5V to +12 VDC
LDD 2P

Pin #| Name
1 CURRENT MONITOR

POWER MONITOR
MOD INPUT

GND

LD ANODE

LD CATHODE

PD CATHODE

V+

o ~NOo g N

Function
Current Monitor (measures Laser Diode current). 0to 2.5V range.

Power Monitor (measures Photodiode current). 0 to 2.5V range.

Inverting modulation input. 0 to 5V range.

Power supply and monitor common connection. (Pin 4 internally shorted to pin 6.)
Laser Diode Anode.

Laser Diode Cathode. (Pin 6 internally shorted to pin 4.)

Photodiode Cathode.

Power supply voltage connection.

Supply range: +5V to +12VDC

ORDERING INFORMATION

LDD - 200 - 1 P
MODEL LASER DIODE PHOTODIODE FUNCTIONS
20020 tClilz(?ET RANGE CURREN; RANGE P = Laser Diode Current Limit &
= o m .
200 = 0 o 400 MA LASER DIODE PIN Analog Modulation Input
CONFIGURATION

1 =50 to 2500 pA (Type A or B lasers)
2 =50 to 2500 pA (Type C lasers)
3 =510 125 uA (Type A or B lasers)

Evaluation Board and Cable*

Laser Type | Model Number Description
A B,orC LDDPCB-P Evaluation Board
A, BorC LDDCAB-50 50 cm cable with 3-pin teflon connector

*LDD P sold separately
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PAGE 6
TYPICAL PERFORMANCE GRAPHS

Caution:
Do not exceed the Safe Operating Area (SOA). Exceeding the SOA voids the warranty.

To determine if the operating parameters fall within the SOA of the device, the maximum voltage drop across the driver
and the maximum current must be plotted on the SOA curves.
These values are used for the example SOA determination:
VS = 8 volts
VLoad = 2.5 volts
| oag =300 mA
Follow these steps:

} These values are determined from the specifications of the laser diode.

1. Determine the maximum voltage drop across the driver,Vs-VLoad, and mark on the X axis.
Example: 8 volts - 2.5 volts = 5.5 volts, Point A)
2. Determine the maximum current, || 554, through the driver and mark on the Y axis:
(300 mA, Point B)
Draw a horizontal line through Point B across the chart. (Line BB)
Draw a vertical line from Point A to the maximum current line indicated by Line BB.
Mark V on the X axis. (Point C)
Draw the Load Line from where the vertical line from point A intersects Line BB down to Point C.

R

Refer to the chart shown below and note that the Load Line is in the Safe Operating Areas for the LDD400 at 25°C
ambient. Note that only Area 1 is safe for the LDD200. Both Areas 1 and 2 are safe for the LDD400.
An online tool for calculating your load line is at http://www.teamwavelength.com/tools/calculator/soa/defaultld.htm

LDD Series Safe Operating Area

400

T
| E1: LDD 200: 1 Watt max
[ 2: LDD 400: 2 Watt max
[l3: Unsafe Operating Area
P.pp = Power internally disspated in the LDD

Graph is for ambient at or below 25 degree C |

300

200 |

Maximum Supply Current from V+ (mA)

0 ' 2 4 A, s C 10 i
Voltage Drop Across LDD (V+ - Vi gap) (V)

sal1as d adT
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LDD 1P or LDD 3P Models

PAGE 7

Test Setup for Timing Characteristics and Performance Graphs

ALL TESTS PERFORMED IN

LASER DIODE CONSTANT CURRENT
:l DRIVER v MODE OPERATION
@ 1| current vels | TEST LOAD
e MONITOR
2 7
;%VI\‘IIIFI%R ANOBE: Silicon Diode
’__T__3 MOD LD ANODE |- (1N400T)
)q 0.1F - )
T 4|enD LD|5 Silicon Diode
CATHODE (1N4001)
Switch | Output é S 1Q
OPEN off 2
CLOSED | On
RAIL TO LDD 2P Models
RAIL OUTPUT
OPAMP
1/2 ADB032 LASER DIODE
|:| DRIVER v
q]) CURRENT v+l | TESTLOAD
ot MONITOR
' POWER —  wonol silicon Diode
3| o wls (1N4001)
){ IOJ uF CATHODE Silicon Diod
T 4] oD Lo|s e
ANODE (1N4001)
Switch | Qutput IS 1Q
OPEN Off @
CLOSED | On
Timing Characteristics
Symbol Parameter Test Points Test Conditions * Typical
oAy Time delay between Power ON Load LDD400-1P - 1.0 Q 27.5ms
and Laser Diode current start LDD400-2P - 1.0 Q 27.5ms
LDD400-3P - 1.0 Q 27.5ms
tmse Square Wave Response, Load LDD400-1P - 1.0 Q 120 nsec
10% to 90% LDD400-2P - 1.0 Q 220 nsec
LDD400-3P - 1.0 Q 120 nsec
o Square Wave Response, Load LDD400-1P - 1.0 Q 120 nsec
90% to 10% LDD400-2P - 1.0 Q 220 nsec
LDD400-3P - 1.0 Q 120 nsec
tSOFT Minimum Load LDD400-1P - 1.0 Q 140 msec
START (current setpoint 10% full scale) LDD400-2P - 1.0 Q 180 msec
LDD400-3P - 1.0 Q 140 msec
Maximum Load LDD400-1P - 1.0 Q 300 msec
(current setpoint 100% full scale) LDD400-2P - 1.0 Q 300 msec
LDD400-3P - 1.0 Q 300 msec

* LDD200 model results are comparable

Note: Keep Operating Setpoint Below Current Limit Setting. These graphs do not represent the
LDD P performance while the Current Limit Circuit is triggered.

Warning: The Current Limit Circuit is not an absolute/failsafe clamp. If the operating setpoint
exceeds the limit setting, and a fast modulation signal is input, very short overshoots of the current
limit are possible (150nsec). If the photodiode feedback signal is lost or very slow, the LDD P

can drive to its maximum output current.
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PAGE 8
TYPICAL PERFORMANCE GRAPHS
LDD 1P & LDD 3P: WHEN NOT IN CURRENT LIMIT
Typical Soft Start Timing Typical Soft Start Timing
(current setpoint at 100% full scale) (current setpoint at 10% full scale)
Horiz Div = 100 r;s : : * Y—ioriz Div = 100 ms ‘ - : Y

Power Supply Voltage

R R R R R R RN SRR RSN EREERURRNNYRRRN, | Perr it il i iii it ey verrriiittirei s o

~~~~~~{~~~~OutputCurrent~~f

‘Soft start -

‘Soft start *

10 kHz square wave response Large Signal Frequency Response
r Hériz DI;/ = 10iusecé g
Modulation Input v T e -
;;;;;;;;;;;;;;;;;;;;;; : | il il
: -3
butpu; Currént 1] |
- CF i
Note: Gain normalized to output at 10 Hz.

10 kHz square wave fall time
10 kHz square wave rise time

Horiz Dlv = 100 nsec = b Horiz Dlv = 100 nsec | :
15V B : :
Modulation Input : Modulation Input .
;;;;;;;;; R R R 0 Bl isominsatosid T
[ S Y :xlxliilluilxllixxxxéxxxxgnll nxl%le Tt
Full b . FUI G o e 1
Scalefp : i : z ; : Scale RN " Ca
N N N N z 3 N N N k . Qutput Current : z . N : :
\.“zOutputCurrent: ........ R T J N SRR B R I SRR
0 N N . N N 0 . N N : N

Note: Keep Operating Setpoint Below Current Limit Setting. These graphs do not represent the LDD P
performance while the Current Limit Circuit is triggered.

Warning: The Current Limit Circuit is not an absolute/failsafe clamp. If the operating setpoint exceeds
the limit setting, and a fast modulation signal is input, very short overshoots of the current limit are
possible (150nsec). If the photodiode feedback signal is lost or very slow, the LDD P can drive to

its maximum output current.

© 2005 LDD200P-00400-A Rev D www.teamwavelength.com
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PAGE 9
TYPICAL PERFORMANCE GRAPHS

LDD 2P: WHEN NOT IN CURRENT LIMIT

Typical Soft Start Timing Typical Soft Start Timing
(current setpoint at 100% full scale) (current setpoint at 10% full scale)

= T AT ¥
¥ Horiz Div =100 ms_,__.= ~

* Power Supply Voltage

Horiz Div = 100 ms  * <

Power Supply Voltage

T

S RS TR SR SRR U R R R SR RERNREERY

IEEERIERE]

R RN R R RN R R SRR R E R RN RRS RN, |

frss

T ~-:OutputCurrent~~:

Output Current

Soft start

| Soft start -

T

10 kHz square wave response .
] Large Signal Frequency Response

Horiz DIv = 10 psec: :
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; .
z LLIH
;;;;;;;;;;;;;;;;;;;;;;; N Y BT R

Note: Gain normalized to output at 10 Hz.

10 kHz square wave rise time
10 kHz square wave fall time

tess

K T

¢ Horiz DIv = 100 nsec:
Horiz Dlv = 100 nsec

R R AGhAAEIA
: N N N Modulation Input

: Y :
Full : : . : M : . : : N . : : :
Scalel. ..l o loii e AN NN NN NN RN
. . . : - Full
: : Scale UG

[y

IERE}

Sty

Note: Keep Operating Setpoint Below Current Limit Setting. These graphs do not represent the LDD P
performance while the Current Limit Circuit is triggered.

Warning: The Current Limit Circuit is not an absolute/failsafe clamp. If the operating setpoint exceeds
the limit setting, and a fast modulation signal is input, very short overshoots of the current limit are
possible (150 nsec). If the photodiode feedback signal is lost or very slow, the LDD P can drive to

its maximum output current.

© 2005 LDD200P-00400-A Rev D www.teamwavelength.com

sal1as d adT


www.teamwavelength.com

PAGE 10
OPERATION

POWER SUPPLY AND NOISE

The LDD P Series Laser Diode Drivers are designed for stable, low noise operation. The power supply you
select will directly affect the noise performance of the driver. We recommend using a regulated, linear supply
for optimum performance. Depending on your requirements, you may be able to use a switching power
supply. Each case must be evaluated independently because a switching power supply will affect noise,
transient, and stability performance. The LDD P series can be purchased with the LDDPCB series evaluation
kit for easy initial operation.

LASER SAFETY ISSUES

ATTENTION: If you plan to operate the LDD P
with any Wavelength temperature controller, you

ATTENTION: The following instruments may cause
momentary opens, shorts, or impedance changes
that will damage a laser diode if attached to the

may need to use separate power supplies. If the
TE cooler or thermistor is connected to the laser
diode, please contact the factory for technical
assistance.

ATTENTION: Exceeding the maximum specified
operating current (lop max) will damage your laser

output of a laser diode driver.
1. A voltmeter across the laser diode.
2. An oscilloscope across the laser diode.
3. A current meter in series with the laser
diode.

All measurements made with these instruments on
the output should be made with a simulated load

diode. Become familiar with the LDD P series
module operation and the exact specifications
of your laser diode before attaching it to the
LDD P module. Seek assistance from someone
with experience working with laser diodes if you
have not operated one before.

attached and not a laser diode.

ATTENTION: IF LASER DIODE AND PHOTODIODE
ARE ISOLATED (TYPE B LASER DIODE) Short
the laser diode anode to the photodiode cathode.
The LDD P series laser diode drivers require the
photodiode be connected to the laser diode. If no
connection is made between the laser diode and the
photodiode, then the LDD P will not operate properly
in constant power mode, and the power monitor will
not read the proper photodiode current.

GROUNDING

Some laser diode packages short either the laser diode anode or cathode to the case, which may connect
the laser electrically to earth ground. Review the internal connections of the LDD P to make sure ground
loops are not inadvertantly created by this situation. Special attention to the details of grounding will assure
safe operation.

DC POWER SUPPLY

@ @)
@ O

\ EARTH - +
Earth Ground on | I
i 6 Common
p— or Instrument

USA 115 VAC Wall Socket
“=m{ Ground

Unless Earth and Instrument Ground are
connected via the power supply, Instrument Ground
is floating with respect to Earth Ground.

© 2005
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PAGE 11
OPERATING GUIDE ORGANIZATION

Operating your LDD P series laser diode driver is relatively simple. First, complete basic calculations about your laser
diode. Then determine if you'll operate in Constant Power or Constant Current mode. Then following the wiring and

operating instructions for that mode.

If you're using an evaluation board, familiarize yourself with the components of the board then follow the regular steps.

To minimize the possibility of damage to your laser diode, follow these steps in order.

Step 1: Calculate safe

| Using the LDD P series |

| evalution board? |—> operating parameters for
your laser diode

- (page 12)

Constant Current Mode (Produce optimum

(Produce optimum  Gonstant Power Mode
wavelength stability)

light output power
stability)

Select Mode
of Operation

Step 4: Configure LDD P for
Constant Current Mode
(page 17)

Step 2: Wire LDD P
for Constant Power Mode
(page 14)

Step 3: Constant Power Step 5: Constant Current

Mode Operating Mode Operating
Instructions Instructions
(page 18)

(page 15)

saues d aan
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Step 1: Pre-Setup Calculations

1.1 Determine Maximum Laser Diode Operating Current

(1) Using the laser diode manufacturer's recommended
operating specifications, determine the following
four values:

(a) Maximum laser diode light output power:
Puax = mwW
(Note this value should be less than the laser diode’s
ABSOLUTE MAXIMUM RATINGS)

(b) Typical Laser Diode threshold current:
Iy = mA

(c) Typical Laser Diode operating current:

mA

lop =
(d) Laser Diode slope efficiency:
n= mW / mA

(2) Calculate the laser diode limit current using Equation
1.1:
EQUATION 1.1: Lot = by

Mt

OR: If the laser diode’s slope efficiency is unknown,
then choose the laser diode limit current to be close to
the operating current. Keep it well below the damage
threshold of the laser diode.

e = (1:1) " lop

1.2 Determine Laser Diode Operating Current for desired Output Power

(1) Determine the following:

(a) Desired laser diode light output power:
Pep = mW
(2) Calculate the laser diode operating current using
Equation 1.2 [for I.,, & n, see Step 1.1]:

EQUATION 1.2: 1, =1l + (P..)/ (n) lop =

oP mA

OR: If the laser diode’s slope efficiency is unknown,
then assume the laser diode operating current is:

& Laser Diode Current at Rated Power

1.3 Determine Laser Diode Monitor Current (Photodiode Current)

(1) Determine the following two values:

(a) Laser Diode Rated Power:
P mW

RATED —

(b) Typical Monitor Current (Photodiode current):
I = mA

MON

(2) Calculate the laser diode monitor current using
Equation 1.3 [for P, see Step 1.2]:

_ |
Iy = (Pop)(P:;':D) b= mA

EQUATION 1.3:

PAGE 12

Example Calculations

Laser Diode Optical and Electrical
Specifications used in this example are found
on page 14.

Assume this laser diode application requires
the laser diode to produce 25 mW of light
output power and uses an LDD200-1P
operating from +5 V.

[P, =25mW &V, =+5V]

SUPPLY

Puax = 27.5 mW
(Pyax is conservatively estimated at 110%

of POP, not the ABSOLUTE MAXIMUM
RATING)
I, =40 mA
lop = 80 MA
n= 0.75mW/mA
EQUATION 1.1:

ILIMIT = ITH + (PMAX) / (n) =

40 + (27.5)/ (0.75) = 76.66 mA

P.,= 25mW

EQUATION 1.2:
lop = lnyy *+ (Pop) /(M) =

40 + (25)/ (0.75) = 73.33 mA

P = 30 mW

RATED

lyon = 0.3 MA

[From specification sheet,
lyon typical at P ]

MON

EQUATION 1.3:

I
.= (P )( MON ) =
PD OP PRATED

(25)(0.3 / 30) = 0.25 mA

© 2005 LDD200P-00400-A Rev D
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Step 1: Pre-Setup Calculations, continued

1.4 Determine Laser Diode Operating Voltage (optional)

(1) Using the laser diode manufacturer’'s recommended operating
specifications, determine the following four values:

(a) Typical Laser Diode operating voltage:
Vo=V

(b) Maximum Laser Diode operating voltage:
VMAX = —V

(c) Typical Laser Diode operating current:
lop = mA

(d) Maximum Laser Diode operating current:
Iy = mA

MAX

(2) Calculate the laser diode forward voltage drop using Equation 1.4
[for I, see Step 1.1]:

EQUATION 1.4:

V. -V
VLD = VOP s (ILIMIT . IOP) ( |MAX_ | OP) VLD =
MAX ~ 'oP
If not enough data is available, assume
VLD =17V

1.5 Determine RD,VaIue for Dominant Resistor Protection (optional)

Resistor RD is not required for proper operation of the LDD P series
Laser Diode Driver, but provides a very simple and inexpensive
method for protecting the laser diode against various electrical
and mechanical transients.

(1) Determine the following:

(a) Power Supply Voltage applied between pin 8 & pin 4
(V+ & GND):

\Y Vv

SUPPLY —

(2) Calculate R using | ,,,; from Step 1.1,V from Step 1.4, and
Equation 1.5. [Note: use Equation 1.5A for LDD 200 models
and Equation 1.5B for LDD 400 models]:

EQUATION 1.5A:
Use with LDD200-1P, LDD200-2P, and LDD200-3P laser diode
drivers

| D

Y AY) -V, -0.2
R, = ( suppLY ~ ViD ) -6.2Q R =

LIMIT

EQUATION 1.5B:
Use with LDD400-1P, LDD400-2P, and LDD400-3P laser diode

drivers
R, = Ggﬁuiaﬁgz)_31g
ILIMIT

(3) Calculate the minimum power rating for R with Equation 1.6:

EQUATION 1.6:
Peo = Minimum2 power rating for R Peo =
=(RD)(ILIMIT)

PAGE 13

Example Calculations

Vo= 24V
Vi = 3.0V
I, = 80 MA
L = 120 MA
EQUATION 1.4:

V-V,
Vip = Vop + (lwr - lOP)( |MAX_ I OP)
mAX ~ 'oP

V,, = 2.4 +(60.63 - 80) (%)

V= 211V

\Y 5V

SUPPLY —

EQUATION 1.5A:

RD - (VSUPPLV B VLD - 0'2) -620Q

ILIMIT

(M)-e_mz 380
0.06063

EQUATION 1.6:
PRD = (RD)(IL”\/HT)2 =

(38)(0.06063)2 = 0.14 W
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EXAMPLE -

Step 1: Pre-Setup Calculations, continued

ABSOLUTE MAXIMUM RATINGS

Laser Diode Electrical and Optical Characteristics

PAGE 14

Figure 1: LDD 1P or LDD 3P

LDD 1P or LDD 3P Models
VOLTMETER

LASER DIODE

Symbol Parameter Ratings Units
P Laser Diode Light Output Power 35 mwW
Va Laser Diode Reverse Voltage 2 V
Veo Photodiode Reverse Voltage 30 \Y
[ Photodiode Forward Current 10 mA
ELECTRICAL / OPTICAL CHARACTERISTICS
Limits
Symbol Parameter Test Conditions Min Typical Max Units
[ Threshold Current CW - 40 65 mA
lop Operating Current CW, P, =30 mW - 80 120 mA
n Slope Efficiency CW, P, =30 mW - 0.75 - mW / mA
Vop Operating Voltage CW, P, =30 mW 2.0 24 3.0 \%
lon Monitor Current (photodiode) CW, P, =30 mW, V=1V - 0.3 0.5 mA
Step 2: Constant Power Operation: Wiring

DRIVER

V+

CURRENT
MONITOR

POWER

Switch | Output
OPEN off
CLOSED | ©On

MOD

4lanp

PO
MONITOR  ANODE
1D ANODE &

CATHODE

Vs

8
B WIRE LASER DIODE AND PHOTODIODE
1

LD ¥

[N
This capacitor 2

debounces mechanical
switches connected
to the MOD input.

Figure 2: LDD 2P
VOLTMETER

Adding Resistor "Rp" protects
against conditions that could
cause damage to the laser diode.
This resistor is recommended for
operation, but not required.

LDD 2P Models

LASER DIODE
DRIVER

V+

CURRENT
MONITOR

POWER

Switch | Output
OPEN off
CLOSED On

MOD
GND

S
2

This capacitor

MONITOR CATHODE
LD
CATHODE

vi|g
WIRE LASER DIODE AND PHOTODIODE
1

debounces mechanical
switches connected
to the MOD input.

Figure 4
LDD 2P MODELS

Figure 3
LDD 1P AND LDD 3P MODELS

7

Adding Resistor "R " protects
against conditions that could
cause damage to the laser diode.
This resistor is recommended for
operation, but not required.

Using a Constant Power “Simulated” load

PD ANODE L PD CATHODE

LD ANODE LD CATHODE

0.33uF
or larger

LD ANODE

LD CATHODE

Figures 3 and 4 illustrate how to create constant
power simulated loads for the Type A and Type C
laser diodes, respectively. The simulated load allows
the configuration of the LDD P laser diode driver
without initially connecting a laser diode. Once the
laser diode driver is adjusted to the correct output
power and laser diode limit current, power it down
before connecting a laser diode.
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to the LDD P.
-
@ OUTPUT CURRENT ADJUST

Ay
@ LASER LIMIT CURRENT ADJUST

VOLTMETER

CURRENT

MONITOR
2| POWER

MONITOR
3 [mop

J7 41GND

Lol

+5 to +12 Volts

1 V|8
2] 7__ PHOTODIODE
CONNEGTION
3{moo 16
} LASER DIODE
Ll P |s JconneEcTIONS
| mA

LMt

(from Step 1.1)

200 mA models:

200 mA

400 mA models:
V (

2.5v) B
400 mA/J

PIN 1 = (ILIMIT)

VOLTMETER

1 |CURRENT

MONITOR
2| POWER

MONITOR
3 |mop

4{enp

SLOWLY

= LASER LIMIT
@ CURRENT ADJUST

ce[]

VOLTMETER

CURRENT
MONITOR

(]D 2 | pOWER
- MONITOR

MoD

i

GND

lo +
<l—'|7—‘

VPIN1 = (ILIMIT)( ﬂ) = -

PAGE 15

Step 3: Constant Power Operation

CAUTION: Do not power on the LDD P series Laser Diode Driver until all wire connections are completely attached
and the Output Current Adjust and Limit Current Adjust trimpots have been correctly configured.

CAUTION: Before connecting a power supply to the LDD P series Laser Diode Driver, measure the supply’s
output voltage and insure a reading between +5 and +12 Volts. Turn OFF the power supply before connecting

3.1 Locate and Adjust “on-board” trimpots

(1) Adjust the OUTPUT CURRENT ADJUST TRIMPOT fully clockwise, at
least 12 complete turns.

(2) Adjust the LIMIT CURRENT ADJUST TRIMPOT fully counter-clockwise,
at least 12 complete turns.

3.2 Measure Laser Current Monitor Output

(1) Attach the positive input of a voltmeter to the current monitor output (pin 1)
and the negative input of the voltmeter to ground (pin 4).

3.3 Turn on Voltage Source

(1) Apply power to the LDD P only after all connections have been thoroughly
reviewed. Notice the modulation input, pin 3, must be connected to
ground, pin 4, to properly configure the limit current and photodiode
current settings.

3.4 Adjust Laser Diode Limit Current

V(1) Calculate the current monitor voltage that corresponds to the proper limit
current setting (determined in Step 1.1).

(2) SLOWLY adjust the LIMIT CURRENT ADJUST TRIMPOT clockwise until
the voltmeter attached to the current monitor (pin 1) reads V...

3.5 Measure Power Monitor Output

(1) Attach the positive input of a voltmeter to the power monitor output (pin 2),
and the negative input of a voltmeter to ground, (pin 4).
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Step 3: Constant Power Operation, continued PAGE 16
b 3.6 Adjust Photodiode Current (light output power)
@ OUTPUT CURRENT ADJUST
S (1) Rotate the OUTPUT CURRENT ADJUST TRIMPOT full counter clockwise,

at least 12 turns.
lpp=__ mA
(from Step 1.3)
LDD 1P and LDD 2P models:

=(.) 25V - v (2) Calculate the power monitor voltage that corresponds to the proper
PIN 2 PP\ 2.5 mA photodiode current setting (determined in Step 1.3).

LDD 3P models:

25V
PIN 2 PD) 0 1 25 V
mA
| voLTmETER (3) SLOWLY adjust the OUTPUT CURRENT ADJUST TRIMPOT clockwise until
SLi‘fLY : | r|cuesens the voltmeter attached to the power monitor (pin 2) reads V
| ([D 2] power
7] OUTPUT [ R MONITOR
° CURRENT ADJUST X @ 3| wop
: {7 4lenp

3.7. Verify Laser Diode Current level at Current Monitor Output

lp = mA
(from Step 1.2) . . .
(1) Determine that the laser diode current measured on the current monitor
200 mA models: output corresponds to the value calculated in Step 1.2. This value may
25V vary from the calculated value depending on the temperature of the laser
Vons = (OP)( —) A diode. A laser diode with a temperature above 25°C will require more
200 mA laser diode current to produce the same power than if its temperature
25°C,
400 mA models: were 25°C
25V
VPIN1 = (lop) = A
400 mA -
(2) Confirm that the laser diode current is below the limit current setting.
VOLTMETER
|:| 1| CURRENT CAUTION: If the current monitor indicates that the laser diode is operating
MONITOR B B g q
(ID 2| power in current limit, reduce the laser diode output power using the OUTPUT
3% MONITOR CURRENT ADJUST TRIMPOT. Turn the power supply OFF and verify
# [mop calculations made in Step 1. Also inspect the laser diode mounting to insure
4] eno proper heatsinking for the laser diode.

Swich oot ; ﬁg':,'ffg,: :; 3.8 Disable Laser Diode Current
OPEN ort I\PIIC())‘:III‘::I%R ANODE . . . :
CLOSED | On 3 (1) To disable current, let pin 3 float or connect it to V+. As shown in the
R Y 3 MOP | b anopE diagram, open the switch. NOTE: a residual current is present in the
4o CATHO[L)E laser diode when disabled. DO NOT DISCONNECT THE LASER DIODE

UNLESS POWER IS REMOVED FROM V+ AND GROUND.

This capacitor
debounces mechanical
switches connected
to the MOD input.

sal1as d adT
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V+ (pin 8)
CURRENT
MONITOR
POWER
MONITOR
Bandgap
Voltage MOD

Reference
GND

Signal

Generator CURRENT

MONITOR

POWER
MONITOR

MOD

-

GND

mA
(from Step 1.3)

PD

LDD 1P and LDD 2P models:

5V
LDD 3P models:

IMOD = (IPD) - VPIN3 (—2'5 mA) =

PAGE 17

Step 3: Constant Power Operation, continued

3.9 Adjust Light Output Power using the Modulation Input (optional)

(1) An external trimpot or potentiometer can be attached to pin 3 to remotely
control the light output power.

OR

Connect a signal generator to pin 3.

(2) The modulation input adjusts the light output power by reducing the
photodiode current from the setting determined by the OUTPUT CURRENT
ADJUST TRIMPOT proportional to the voltage applied to pin 3.

CAUTION: The modulation input voltage must always be maintained

A within the power supply voltage range between pin 8 & pin 4. A voltage
on the modulation input below ground may produce excessive laser diode
currents.

A

IMOD = (IPD) - VPIN3 (

0.125 mA) _

5V

Step 4: Constant Current Operation: Wiring

Figure 5: LDD 1P or LDD 3P
LDD 1P or LDD 3P Models

to the MOD input.

Figure 6: LDD 2P

against conditions that could
cause damage to the laser diode. |
This resistor is recommended for | For LDD 1P, select R, ;= 1 kQ
| For LDD 3P, select Rpp= 10 k2

RO FTER LASER DIODE
1 DRIVER
qD CURRENT v+lg [} - - - - == ======"
s MONITOR ! OPTIONAL |
POWER PD I PHOTODIODE \
MONITOR ~ ANODE | CONNECTION X
[ Switch [Output | Slmoo 1o anope ST N7 7 LASER | A ,
| S p— DIODE
off % To1uf wls OR " i
CLOSED On GND TR Rp | p PDA Y |
; I é ) j S A o |
This capacitor (7] | N SHEE ¢ IPD |
debounces mechanical 1 Vst SRep 2D i
switches connected  Adding Resistor "Rp" protects | lop = i
|

|
1
1
il

operation, but not required.

RAILTO

to the MOD input.

RAIL OUTPUT OPTIONAL

OPAMP LDD 2P Models PHOTODIODE CONNECTION
voLT MeAbs:z  -FR AP WIDRRIS o oo
METER ! v !
LASER DIODE | |

DRIVER v v * R v+
I Ysense$ “pp !
CURRENT ve|g ! %o \" S Ron !
MONITOR | pp ¢ SENSE it P
ow PD|7 | ;D |
_ MONITOR CATHODE oRr YA 2

Switch [ Output ] 2| mop Lo |6 A LASER
OPEN off CATHODE piope ! y !
CLOSED | ©On |5 T !
GND ANODE Rp I F |
N B or LDD 2P, select R, = 1kQ
This capacitor I ) j Vo _ _ PO T
debounces mechanical 2
switches connected Adding Resi: "Rp" protects

against conditions that could
cause damage to the laser diode.
This resistor is recommended for

operation, but not required.
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Step 4: Constant Current Operation: Wiring, continued PAGE 18

Figure 7 Figure 8 Using a Constant Current “Simulated” load
LDD 2P MODELS
LDD 1P AND LDD 3P MODELS Figures 7 and 8 illustrate how to create constant
pD ANODE | 10 PIN 1 PD CATHODEL. 70 Rail-to-rail Op-amp  CUTTENt Simulated Ipads fqr the LDD 1F.’, LDD 3P,
or LDD 2P laser diode drivers, respectively. The
LD ANODE |© LD CATHODES simulated load allows the configuration of the
W 1N4001 1N4001 LDD P laser diode driver without initially connecting
the laser diode. Once the laser diode driver is
W 1N4001 1N4001 ”

adjusted to the correct output current and laser
b cATHODE|S 1@ b ANODE IS 1a diode limit current, power it down before connecting

a laser diode.

Step 5: Constant Current Operation

CAUTION: Do not power on the LDD P series Laser Diode Driver until all wire connections are completely attached
and the Output Current Adjust and Limit Current Adjust trimpots have been correctly configured.

CAUTION: Before connecting a power supply to the LDD P series Laser Diode Driver, measure the supply’s
output voltage and insure a reading between +5 and +12 Volts. Turn OFF the power supply before connecting

to the LDD P.

5.1 Locate and Adjust “on-board” trimpots

-

@ OUTPUT CURRENT ADJUST ; :

(1) Adjust the OUTPUT CURRENT ADJUST TRIMPOT fully clockwise, at

ey least 12 complete turns.

@ LASER LIMIT CURRENT ADJUST

(2) Adjust the LIMIT CURRENT ADJUST TRIMPOT fully counter-clockwise,
at least 12 complete turns.

5.2 Measure Power Monitor Output

VOLTMETER
:l 1 |currenT The current monitor and.the power monitor outputs produce the same voltage
MONITOR output when the LDD P is configured for Constant Current Operation.
([D 2| POWER
5 o MONITOR Since the current monitor is used to provide feedback in constant
L * |mop current mode, the power monitor is used to measure the laser diode
4 current.
GND
L (1) Attach the positive input of a voltmeter to the power monitor output (pin 2)
and the negative input of the voltmeter to ground (pin 4).
+5 to +12 Volts 5.3 Turn on Voltage Source
] V+|g
= — Z?,ﬁ{.‘éﬁﬁg.’i (1) Apply power to the LDD P only after all connections have been thoroughly
3 1moo B, reviewed. Notice the modulation input, pin 3, must be connected to
LASER DIODE . n f—f q
allgm s_}CONNEcmNS ground, pin 4, to properly configure the limit current and laser diode
current settings.

sal1as d adT
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. . PAGE 19
Step 5: Constant Current Operation, continued
ILIMIT = S — mA
(from Step 1.1) 5.4 Adjust Laser Diode Limit Current
200 mA models: (1) Calculate the current monitor voltage that corresponds to the proper limit
25V current setting (determined in Step 1.1).
VPIN2 = (ILIMIT) Proessesl B v
200 mA
400 mA models:
25V
VPIN2 = (ILIMIT)( 400 mA) = V
| VOLTMETER
stowLy [ B ]
?LASER LiMIT | _®+ 2 PR (2) SLOWLY adjust the LIMIT CURRENT ADJUST TRIMPOT clockwise until
CURRENT ADJUST : | 3|yop the voltmeter attached to the power monitor (pin 2) reads V-
[ k2 PN
! v
4
6 ourpur cuRRENT ABJUST 5.5 Adjust Laser Diode Current
S
(1) Rotate the OUTPUT CURRENT ADJUST TRIMPOT fully counter-clockwise,
at least 12 turns.
lop = mA
(from Step 1.2)
200 mA models:
VPIN )= (IOP)( ﬂ) = V  (2) Calculate the current monitor voltage that corresponds to the proper laser
200 mA diode current setting (determined in Step 1.2).
400 mA models:
_ 25V _
VPINZ_ (lop)(m) = ___V
| voLTMETER
I
srow | o
OUTPUT POWER
ZCURRENTADJUST le el | sfnon (3) SLOWLY adjust the OUTPUT CURRENT ADJUST TRIMPOT clockwise
I | ono until the voltmeter attached to the current monitor (pin 2) reads VOP.
! v
1 |CURRENT V+ ) .
Soich T Gomot MONITOR 5.6 Disable Laser Diode Current
OPEN | oOff ? [power FiE
CLOSED | On MIORTRR  Aetels
31moD (1) To disable current, let pin 3 float or connect it to V+. As shown in the
Lotwr LD ANOBE diagram, open the switch. NOTE: a residual current is present in the
SN° __ camvone laser diode when disabled. DO NOT DISCONNECT THE LASER DIODE
; : UNLESS POWER IS REMOVED FROM V+ AND GROUND.
This capacitor
debounces mechanical
switches connected
to the MOD input.
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Step 5: Constant Current Operation, continued

LDD 1P and LDD 3P models

VOLT
METER

PAGE 20

5.7 Verify Photodiode Current level (optional)

(1) If you wired an external photodiode in Step 4, attach the leads of a voltmeter
across the external resistor as shown.

(2) Determine if the measured photodiode current corresponds to the value

(from Step 1.3)

LDD 1P and LDD 2P models:

calculated in Step 1.3. This value may vary from the calculated value
depending on the temperature of the laser diode. A laser diode with a
temperature above 25°C will produce less photodiode current than if its
temperature were 25°C.

mA

(3) Confirm that the light output power does not exceed the rated output
power for the laser diode.

Vv CAUTION: If the photodiode current indicates that the laser diode is
|F,D = ﬁ = mA operating above the rated power, reduce the laser diode output power
using the OUTPUT CURRENT ADJUST TRIMPOT. Turn the power supply
LDD 3P models: OFF and verify calculations made in Step 1. Also inspect the laser diode
) mounting to insure proper heatsinking for the laser diode.
lop = ( Vexr ) = mA
10 kQ
5.8 Adjust Laser Diode Current using the Modulation Input (optional)
V+ (pin 8)
CURRENT (1) An external trimpot or potentiometer can be attached to pin 3 to remotely
MONITOR control the laser diode current.
POWER
MONITOR
Bandgap
Voltage eI
Reference )
OR
Signal 1 |CURRENT
Generator
MORITOR Connect a signal generator to pin 3.
POWER
MONITOR
MOD
GND
o = mA
i@ SE 12 (2) The modulation input adjusts the laser diode current by reducing the laser
200 mA models: diode current from the setting determined by the OUTPUT CURRENT
ADJUST TRIMPOT proportional to the voltage applied to pin 3.
liop = (lop) - Vool 299MA Y= mA
5V CAUTION: The modulation input voltage must always be maintained
within the power supply voltage range between pin 8 & pin 4. A voltage
400 mA models: on the modulation input below ground may produce excessive laser
_ mA diode currents.

IMOD = (IOP) - VPIN3 (400 mA )
5V
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diode driver.

PAGE 21

Using the LDD Evaluation Board

The LDD P is designed to be soldered to a circuit board. The LDDPCB evaluation board integrates with any LDD P laser

Instructions for using the LDDPCB are on the next four pages. Once you are familiar with the board, follow the operating
instructions for the LDD P, starting on page 11.

Model LDDPCB P Series: Component Diagram

For more detail refer to sections on the following pages.

B-0
]

N
o]
B-()| o |4 DB

\ - ‘@m TOP VIEW

$ooooool I Jo
O DD 'IoO

N (. +1
N OO

[©O]

L]
01 80 “
oz.7o 09

o
03 1 60

[s]

[ [
f
o]

0o

EEd
Sl

Typical Component Functions

No. | Component Function
1 LDD Module Laser Diode Driver Component location
2 Enable/ Disable wire pads Enable / Disable laser current
3 Jumpers Select LDD P model and operating mode
4a Decoupling Resistor Decouple power supply
4b Decoupling Capacitor Decouple power supply
4c | Transzorb Over-voltage protection
4d Dominant Impedance Laser diode over-current and transient protection
5 LED and bias resistor Power ON indicator
6 Measurement wire pads Measure laser diode or photodiode current
7 MOD INPUT wire pads Connections to optional signal generator
8 Laser diode wire pads Solder laser diode cable to these pads
9 External photodiode wire pads Monitor photodiode current while in constant laser diode current mode
10 Op-amp, 4 resistors, one capacitor For operating LDD 2P in constant current mode
11 Power supply wire pads Connections to power supply

O O
o1 80
oY 1
1
0 O

Component #1: Solder LDD P module to accessory board

(1) The silkscreen on the top of the board shows the orientation of the two
trimpots when the LDD P module is properly positioned. Solder the
LDD P to the circuit board. Do not exceed solder tip temperature of 260°C
or apply heat to any lead for more than 10 seconds.
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Using the LDD Evaluation Board, continued PAGE 22

. Component #2: Enable laser diode current
> G 3
:G:j_ Mo (1) Solder a jumper between the two round solder pads
Ly \91_4 GND
OR OR
Switch | Qutput
OPEN Off
CLOSED |_on G s (2) Use a switch to enable and disable the laser diode current. Connect
! | 01uF : MoD it across the round solder pads. Place a capacitor across the switch to
i | T s ‘\9 4]enp debounce the connection.

Use one of these four jumper diagrams
to configure the LDDPCB to

the model LDD P you are using Component #3: Configure for LDD 1P / LDD 3P or LDD 2P models &
and the appropriate mode of operation Mode of operation
Py 1P or 3P (1) The top two jumpers configure the evaluation board for the model of

K} 2P LDD P.

X Constant  OR (X3 Constant
0] current 09 current (2) The second set of jumpers determine the operating mode- Constant Light
Output Power, or Constant Laser Diode Current.
OR
X3 1P or 3P
OR 2P
Constant
K3 Constant Elaar
Power
r — — — — — ™
| @ 1Por3P o [09 | (3) A second set of jumpers, lower on the LDDPCB are used only if you operate
KD 2P in Constant Current mode. CAUTION: Do not load this jumper when
operating in Constant Power Mode.
| Do not install this |
jumper if operating in
L Constant Power mode J

Component #4: Determine which safety components to install

Component #4a: Power Supply Decoupling Resistor
A 1 to 10 ohm resistor can be used to decouple the power supply from the
LDD P laser diode driver. This series resistor forms a low pass single pole
filter with the capacitance seen from pin 8 to ground. This component is not
recommended for V+ operation below 6 V. A one ohm resistor is installed on
the LDDPCB. If you do not install the decoupling resistor, install a jumper

v
* between the two solder pads.
PD
ANODE Component #4b: Power Supply Decoupling Capacitor

A 1 to 10 uF tantalum or low ESR electrolytic capacitor can be used to
shunt regulate the power supply around the LDD P laser diode driver.
Note the polarity marked on the silkscreen. A 10 uF capacitor is installed
on the LDDPCB.

LD ANODE
LD
CATHODE

Component #4c: Over-voltage protection - Transzorb
This zener diode limits the voltage differential across the LDD P. A typical
transzorb for a +12 V supply would be the Motorola PEKE15A. Solder the
cathode of the transzorb in the square solder pad. A P6KE15A is installed
on the LDDPCB.

Component #4d: Dominant Impedance

This resistor limits the voltage that can develop across the laser diode in
the case of a power supply transient or if the connections to the laser diode
are broken and reconnected. Select either a metal film power resistor or a
non-inductive wire wound resistor. Carbon based resistors add a significant
amount of noise and inductive wire wound resistors can damage the laser
diode. If you do not install the dominant impedance resistor, install a
jumper between the two solder pads. A value for RD is calculated in Step
1.5 of the operating instructions (starting on page 13).

A 10 Q, 1 W resistor is installed on the LDDPCB.
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anode

cathode

VOLTMETER

Sl

MOD
INPUT
(PIN 3)

N

o>—e -

‘>o>>_o

PHOTODIODE | 7

LASER DIODE
CONNECTIONS

LDD 1P and LDD 3P

e
HE

Using the LDD Evaluation Board, continued

Power Supply
Connections

Mpé’l\‘l':’TEgR MONITOR
(PIN2)  CURRENT G(';?NU";D
MONITOR
(PIN 1)
VOLTMETER
([D POWER
MOD + - GROUND
INPUT @ (PIN 4)
(PIN 3) l
\ N
[e}e] O
power 24 Reryoumor
(PIN2)  CURRENT G’;?NUND
moniTor  (PIN4)
(PIN 1)

connecTION| L

PAGE 23

Component #5: Power ON indicator LED (optional)

When power is applied to the LDD P evaluation board, this LED will light.
A 1 kQ resistor in series with the LED establishes a bias current

A 1kQ resistor and a green indicator LED are installed on the
LDDPCB.

Component #6: Connect Voltmeter to monitor laser diode power or current

Pin 1 (current monitor) and pin 2 (power monitor) are used to monitor laser
diode current and power during setup and operation. These pins are brought
out to solder pads on the edge of the accessory board.

(1) Attach the positive input of a voltmeter to either solder pad and the negative
input of the voltmeter to ground. NOTE: For noise reduction, use the Monitor
Ground solder pad, not the Power Supply ground solder pad.

Component #7: Connect signal generator to MOD INPUT (optional)

Pin 3 is a modulation input. This pin is brought out to a solder pad on the
edge of the board.

(1) Attach the positive input of a signal generator to the far left solder pad and
the negative input of the signal generator to the monitor ground.

Component #8: Connect Laser Diode to accessory board

These three pins correspond to pins 5, 6, and 7 of the LDD P module.
Refer to Step 2 for Wiring Instructions for Constant Power mode
(page 14).

Refer to Step 4 for Wiring Instructions for Constant Current mode
(page 17).

If you are operating in constant laser diode current mode and want to
monitor the photodiode current, the next section details how to wire the
photodiode.

Component #9: Monitor Photodiode Current in Constant Laser Diode
Current Mode

(1a) If you are operating an LDD 1P or LDD 3P laser diode driver, connect
the anode of the photodiode to pin 7. Connect the photodiode cathode
to the laser diode (in most laser diodes, this connection is made inside
the laser diode case).

(1b) If you are operating an LDD 2P laser diode driver, connect the cathode
of the photodiode to pin 7. The photodiode anode should already be
connected to the laser diode inside the laser diode case.

(2) Install the sense resistor across the two wire pads indicated in the
diagram. Use a 1kQ resistor for the LDD 1P and LDD 2P models. Use
a 10 kQ resistor for the LDD 3P models.

(3) During operation, monitor the voltage across the PD Sense + and
PD Sense - solder pads with a voltmeter.

Photodiode
PDAnode O— 1¢- ~ & 1
I E‘} g
LD Anode 1
VR I [
LD Cathode !
S @
[]
nSepse PD Sense + |
> CPD Sense -
LDD 2P
Photodiode
PD Cathode 0——< 1 e— ~ & ~ !
I (‘}{( Z1
LD Cathode | OR 1
ﬁﬁ | |
LD Anode N | (]D
M
nSepse PD Sense + |
i L&
CPD Sense -

Two resistors are included (loose)
One is 1 kQ and the other is 10 kQ.

in the LDDPCB package.

© 2005

LDD200P-00400-A Rev D

www.teamwavelength.com

sauas d aal


www.teamwavelength.com

0.1 uF
10kQ capacitor
resistors !
4 <
\:1 a
rail-to-rail
op-amp
(AD8032)
VOLTMETER
QD POWER
MOD ¥ o] GROUND
INPUT (PIN 4)
(PIN 3) A l !
\ AN /V+
0000 OO
POWER _J f \MONITOR
MmTSR CURRENT CGROUND
monTor  PIN4
(PIN 1)

Using the LDD Evaluation Board, continued
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Component #10: LDD 2P in Constant Laser Diode Current Operation

To operate an LDD 2P in constant laser diode current mode, an
external op-amp and components are required. These are installed

on the LDDPCB.

Component #11: Connect Power Supply

(1) Connect V+ and Ground to the solder pads indicated. NOTE: To
minimize noise, use the Power Ground solder pad, not the Monitor

Ground solder pad.

To complete setup, follow the operating instructions starting

on page 11.
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Application Notes

External Trimpot Circuit
V+(8)

1 kQ (metal film)

ccw
Rpot
<— MOD INPUT (3)

Voltage

Reference
cw

e GND(4)

*
Rpot = 10k to 200 kQ

* Add capacitor to reduce noise

Change the Modulation Transfer Function

R4
MOD INPUT (3)

Vin R,
V GND (4)

Keep Rjand R, below 100 kQ
for maximum accuracy.

New
Transfer = (

Original Transfer Function

Function R+ R,
Example: Ry =1kQ
{for LDD200-1P, ,=9 ko

Constant Current Mode)

New
Transfer = (
Function

)(—40mAIV) =-36mA/V
1+9

Change LDD 3P Photodiode Range
Put a resistor across pins 7 (PD) and 4 (GND)
to modify the PD range.

7 PD
20k R
4 GND_
Maximum
R) (20000
Photodiode = M [Amps] R || 20 kQ =( ) ( )
Current R[] 20 kQ R + 20000
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With a cable longer than two feet, add a Schottky diode across

Laser Diode Protection when using a long cable

the laser diode

|1— Cable > 2 feet
LD Anode

Laser
LD Cathode Diode

Schottky
Diode
{1N5818)

Filter the LDD P Output If you are not modulating the laser
diode, add capacitors to reduce the noise by filtering the output

current.

LD Anode

0.1 uF 4
Laser
LD Cathode Diode

/ Schottky
10 uF Diode

Tantalum (1N5818)

Convert Current Monitor to 1 mV / mA
Tmv/mA TOPIN 1
(CURRENT
MONITOR)
W $ Ryim TOPIN 4
cw (GND)
LDD200 LDD400
R 869 Q 1905 Q
Rived 750 Q 1820 Q
Riim 200 Q 200 Q
All resistors are metal film

Using the LDD 1P and LDD 3P
with a Negative Power Supply
to earth ground the laser diode anode

LASER DIODE
DRIVER
1 |cuRRENT Vil g
Switch | Output ~IMONITOR
OPEN off _2|POWER | PD|7
CLOSED | On MONITOR ANODETZ o0
MOD L __|s

ALY AN

3
LD ANODE } LD
0.1 uF 4 LD|5
GND CATHODE v

OUTPUT CURRENT
ADJUST

V- @ LASER LIMIT

CURRENT ADJUST

1]

Convert Power Monitor to 1mV / puA
(LDD 3P only)
1/2 LM358 or LMC662

TOPIN 2
(POWER
MONITOR)
W0 % Ryim TOPIN 4
ow {GND)
LDD 3P
Rtotal 526 Q
Rﬁxed 475 Q
Rim  2000Q

All resistors are metal film

Viy ——0.1uF

To use a TTL signal at the MOD INPUT
TTL signals require pre-conditioning. The following circuit
filters the TTL signal appropriately (low pass with a corner
frequency of 15 kHz). Note: With +5V applied at the MOD
INPUT, a residual output current will still flow through the
laser diode.

100 Q

MOD INPUT (3)

J7 GND (4)
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TOP VIEW

J——1.60 [40.61 —F

LDD P Series Laser Diode Driver Evaluation Board

2.60

[66.0]

O:)C)I:lo

e
E ]
O O

LASER
DIODE
HOOKUP

3.00 [76.2]

J—— 200 50.8]——F

PAGE 26
MECHANICAL SPECIFICATIONS
LDD P Series Laser Diode Driver
TOP VIEW SIDE VIEW PCB PAD PATTERN
—|  130[3302mm] |=—
PAD HOLE
L 0.038 DIA TYP.
WITH 0.060 PAD
— [} /
—— (o] (o]
2.05 [52.07mm]
TRIMPOT ADJUSTS — ° o 0.20 [5.08mm]
o .20 [5.
L r
0.35 [8.89mm] 0.73 [18.42mm]
t tr] '
0.22 [5.59mm] 0.23 [5.74mm)] 0.43 [10.92mm] 0.60 [15.24mm]
0.50 [12.70mm] 0.35 [8.89mm]
All Dimensions: Inches [mm]

All Dimensions: Inches [mm]
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CERTIFICATION AND WARRANTY

CERTIFICATION:

Wavelength Electronics (WEI) certifies that this
product met it's published specifications at the
time of shipment. Wavelength further certifies
that its calibration measurements are traceable to
the United States National Institute of Standard
and Technology, to the extent allowed by that
organization’s calibration facilities, and to the
calibration facilities of other International Standards
Organization members.

WARRANTY:

This Wavelength product is warranted against
defects in materials and workmanship for a period
of 90 days from date of shipment. During the
warranty period, Wavelength will, at its option
either repair or replace products which prove to be
defective.

WARRANTY SERVICE:

For warranty service or repair, this product must
be returned to the factory. For products returned
to Wavelength for warranty service, the Buyer
shall prepay shipping charges to Wavelength and
Wavelength shall pay shipping charges to return the
product to the Buyer. However, the Buyer shall pay
all shipping charges, duties, and taxes for products
returned to Wavelength from another country.

LIMITATIONS OF WARRANTY:

The warranty shall not apply to defects resulting
from improper use or misuse of the instrument or
operation outside published specifications.

No other warranty is expressed or implied.
Wavelength specifically disclaims the implied
warranties of merchantiability and fithess for a
particular purpose.

EXCLUSIVE REMEDIES:

The remedies provided herein are the Buyer’s sole
and exclusive remedies. Wavelength shall not be
liable for any direct, indirect, special, incidental,
or consequential damages, whether based on
contract, tort, or any other legal theory.

PAGE 27

NOTICE:

The information contained in this document is
subject to change without notice. Wavelength
will not be liable for errors contained herein or
for incidental or consequential damages in
connection with the furnishing, performance, or
use of this material. No part of this document
may be photocopied, reproduced, or translated
to another language without the prior written
consent of Wavelength.

SAFETY:

There are no user serviceable parts inside this
product. Return the product to Wavelength
Electronics for service and repair to assure that
safety features are maintained.

LIFE SUPPORT POLICY:

As a general policy, Wavelength Electronics, Inc.
does not recommend the use of any of its products
in life support applications where the failure or
malfunction of the Wavelength Electronics, Inc.
product can be reasonably expected to cause
failure of the life support device or to significantly
affect its safety or effectiveness. Wavelength
Electronics, Inc. will not knowingly sell its products
for use in such applications unless it receives
written assurances satisfactory to Wavelength
Electronics, Inc. that the risks of injury or damage
have been minimized, the customer assumes all
such risks, and there is no product liability for
Wavelength Electronics, Inc. Examples or devices
considered to be life support devices are neonatal
oxygen analyzers, nerve stimulators (for any
use), auto transfusion devices, blood pumps,
defibrillators, arrhythmia detectors and alarms,
pacemakers, hemodialysis systems, peritoneal
dialysis systems, ventilators of all types, and
infusion pumps as well as other devices designated
as “critical” by the FDA. The above are
representative examples only and are not intended
to be conclusive or exclusive of any other life
support device.

WAVELENGTH ELECTRONICS, INC.

51 Evergreen Drive, Suite B
Bozeman, Montana, 59715

phone: (406) 587-4910 Sales and Technical Support
(406) 587-4183 Accounting

fax:  (406) 587-4911

e-mail: sales@teamwavelength.com

web:

www.teamwavelength.com
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