TECH

NOTE

Using the LDM-4984 with the LDP-38408

Pulsed Current Source

OVERVIEW

In order to obtain low overshoot with good pulse
shapes the ILX Lightwave LDP-3840B Pulsed
Current Source uses an external laser diode
mounting board, LPB-380 to improve impedance
matching. The nominal output impedance of the
LDP-3840B is 3Q; the LPB-380 uses tuning
resistors to match the output load to the 3Q of the
LDP-3840B. The standard configuration for the
LPB-380 is five 1Q resistors in parallel that give an
effective tuning resistance of 0.2Q on the output.

While pulse shapes improve with this
arrangement, connecting the LDP-3840B to an ILX
standard laser diode mount becomes more
difficult. This technical note will explore different
approaches to connecting to a standard LDM-
4984 while optimizing the pulse shape.

TEST SET UP

A standard LDM-4984 was used with a NEL
20mW DFB butterfly laser diode. The laser diode
was temperature controlled using an ILX
Lightwave LDT-5525 with a setpoint temperature
of 25°C. The output from the butterfly laser diode
was measured using a THORLABS PDA400
amplified InGaAs photodiode connected to a
Tektronix TDS 3032 Oscilloscope.

TEST PROCEDURE

The LDP-3840B was used with the LPB-380 Laser
Diode Mounting Board and connected in two
different configurations to the LDM-4984. First, a
DB-9 connector was soldered to the LPB-380 with
very short leads. This was done to allow direct
connection to the laser connector on the LDM-
4984. The second approach involved using short
leads and directly connecting them to the leads of
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the butterfly laser diode package. This was
achieved by placing the short leads directly on top
of the corresponding laser diode pins and using
the mount ZIF sockets to secure the connection.
The LDP-3840B was set up to output a 100mA
pulse with a pulse width of 5us.

For all experiments the LDP-3840B was allowed to
warm up for a period of one hour.

RESULTS

The image in FIGURE 1 is the output from the
amplified photodiode with all five matching
resistors on the LPB-380 (standard configuration)
which gives an effective tuning resistance at the
output of the LPB-380 of 0.2Q.

Tek Run | £ i = | Trig'd
; : : ! : : 3 E 4 Ch1 +0ver
s s v s R SRR U S SO o
.................................. -
51.16ns
- : : : : : : : 1 ch1-—over
boains SumE SRS GuNE auEE aumas LURE SRR SR SR R & x 10.68 %
e D s s v s s s e v S [
47.01ns
i b = s e e il
SRl Z00mV <2 | M[T.00Ms| A Chi 4 192mvi
9 Nov 2005
i+~ [2.32400u8 10:45:04

FIGURE 1

The image in FIGURE 2 was taken with the
standard configuration by the laser anode and
cathode wires in the LDM-4984 were twisted to
minimize inductance. Notice how the positive
overshoot drops from 49.22% (in FIGURE 1) to
37.72% (FIGURE 2) by this simple change in
setup.
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FIGURE 2

FIGURE 3 shows the change that results when the
effective resistance is increased to 1Q by
removing four resistors from the LPB-380.
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FIGURE 3

Increasing the tuning resistance to 4Q (five 20Q
resistors in parallel), the positive pulse overshoot
drops to 22.88% (in FIGURE 4). The problem with
adding additional resistance is the increase in rise
and fall time of the pulse.
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FIGURE 4

FIGURES 5-7 show the results of connecting the
LPB-380 output directly to the pins of the laser
package. The tuning resistance was set back to
the standard configuration of 0.2Q (in FIGURE 5).

In FIGURE 6 the matching resistance is set to 1Q.
It is interesting to note in this configuration there
does not appear to be any change in positive
pulse overshoot. The only change between
FIGURE 5 and FIGURE 6 is the lower negative
pulse overshoot in FIGURE 6. With a 4Q
resistance on the LPB-380, FIGURE 7 shows a
decrease in positive pulse overshoot to 14.96%
but at the expense of rise time.

1l | b diSighiWav.e

Photonic Test and Measurement

1-800-459-9459 U.S. and Canada

www.ilxlightwave.com

International inquiries: 406-556-2481
TN#3840B-1



Tek Run  |g

Wl zoomv e |

M[T.004s A ChI £ 344mV]

W+ |402.440us
FIGURE 5
Tek Run  |g [ = ] Trig'd
P : :
+

@i 200mv s |

FIGURE 6

M[1.00us| A[ Chi S 344mvV|

i+ [402.440ps

3 chil+0ver

19.65 %

Ch1 Rise
53.60ns

Ch1 -Over

12.50 %

Chi Fall
43.26ns

21 Nov 2005
10:12:47

1 chi tover

19.65 %

Ch1 Rise
52.73ns

Ch1 —Over
13.290 %

Ch1 Fall
43.94ns

18 Nov 2003
12:44:56

TekRun | [ U] i

Ch1 +0Over
14.96 %

Ch1 Rise
62.40ns

Ch1 -Over
9.087 %

Ch1 Fall
53.39ns

M[T.00Ms A Chi £ 532mV

v 2.00600ps

O 20omver ]
9 Dec 2005
13:42:34

FIGURE 7

CONCLUSIONS

The LDP-3840B does not offer a convenient way
to easily connect to ILX Lightwave'’s standard
LDM-4984 butterfly laser diode mount while
maintaining optimal pulse performance. The
results offered here give an indication of the
typical results you may expect when trying to
uplse a laser diode in this configuration. It was
interesting to note the drastic change between
positive pulse overshoot in directly connecting the
LPB-380 laser diode mounting board to the LDM-
4984 and connecting the LPB-380 directly to the
laser diode. This improvement on overshoot is
attributed to bypassing the internal wiring of the
LDM-4984, thus shortening the leads form the
LPB-380 board to the laser diode.

While the LDP-3840B laser diode mount and the
LDM-4984 were not designed to work together for
optimum pulse characteristics, this technical note
has described two convenient ways to connect the
LDP-3840B to the LDM-4984. It should be noted
that by further reducing the lead lengths from the
LPB-380 to the laser, it may be possible to
achieve better pulse overshoot performance.
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