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1. Important remarks
The iIAMP-700 is a transimpedance ampflifier and can therefore only amplify currents but no voltages.

It is necessary to check if the bandwidth is sufficient for a sensible use of the IAMP-700. It is important to note
that the bandwidth of the amplifier decreases with increasing amplification (see section 2.5). With amplifications

from 1072 to 1013 the bandwidth of the iIAMP-700 is /20kHz.

The iIAMP-700 has the possibility for the output to be grounded (GND) with a resisfor which means that the
amplified input signal will not be given out (inactive output). This is part of the basic settings of the iIAMP-700
when being switched on. In order to perform measurements the output needs fo be activated with the button

"OUT" (button 6, see section 4.1).

2. Technical Data

2.1 General
+15 \
Supply voltage
+5 \
Operation 0...+60 °C
Temperature
Storage -40...+100 °C
Table 1: General technical dafa
It is recommended to use the FAMP-PSU.
2.2 Absolute maximum ratings
Signal input current +40 mA
Transient input voltae +3 kv
Power supply voltage +25 \%

Table 2: Absolute maximum ratings

2.3 Connectors

Signal input BNC

Singnal output BNC

Power supply LEMO ERA.2S.305.CLL
RS232 D-Sub @-pin male

Table 3: Connectors
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Ve=15Vand +5V, T = 25°C

Gain

Transimpedance

102- 10"

V/A

Gain accuracy

+ 1

%

Gain drift

see table below

Frequency response

Lower cutoff frequency

DC /1 Hz

Upper cutoff frequency

Up to 720 kHz (see table below), switchable to 10 Hz

Gain flatness

+0.1

dB

Input Equivalent input noise current see fable below (value per yHz, @ 500 Hz)
Equivalent input noise voltage 4 nV/\Hz (@ 100 Hz)
Input offset current drift see fable below
Input bias current 1 pA typ. [max. 3 pA)
Max. input current see table below [value for linear amplification)
Input offset compensation adjustable by control

Output Output voliage + 10V (@>10 kQ load)

Output impedance

50 Q (terminate with > 10 kW load for best performance

Max. output current

+ 100 mA

Detector bias

Bias voltage range

10V, max. £ 100 mA

Offsett control Control voltage range +10V

Table 4: Test conditions

2.5 Gain seftings

Table Gain Setting: “Low Noise”

102 108 104 10° 106 107 108 10° V/A

Upper cut-off frequency 720 720 480 480 72 72 1.6 1.6 kHz
Rise/Fall Time {10%90%) 0.5 0.5 0.7 0.7 5 200 200 ps
Equivalent input noise current 26 24 2.6 2.2 0.28 0.26 0.009  0.009 pA
Max. input current 100000 10000 1000 100 10 0.1 0.01 pA
Input offset compensation range 1000000 100000 ~ 10000 =~ 1000 100 10 1 0.1 nA
DC input impedance (// 5pF) 50 50 50 50 150 150 10000 10000 Q
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Table Gain Setting: “High Speed”

Upper cut-off frequency
Rise/Fall Time (10%90%)
Equivalent input noise current
Max. input current

Input offset compensation range

DC input impedance (//5pF)

2.6 Connector Configuration

2.6.1 Power supply

PIN Connection
1 -15V
2 GND
3 +15V
4 +5V
5 GND
2.6.2 RS232

PIN  Bezeichnung

NC
RXD
™D
NC
GND
NC
NC
NC

O o N O oM~ w N

NC

LASER
COMPONENTS

10° 1010 10" V/A
72 1.6 1.6 kHz
5 200 200 ps

0.26 0.009  0.009 pA

10 1 0.1 nA
150 10000 10000 Q

A0

Fig. 1: Pinning LEMO connector

Sub-D 9 male
1 5

G 9

Fig. 2: RS232 Pinning of SubD

connector
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2.7 Dimensions

Fig. 3: Dimensions, keyboard and signal input

2.8. Connecting the iAMP-700

2x BNC (current input, voltage output]
1x D-Sub 9-pin male (for RS232)
1x LEMO ERA.2S.305.CLL (power supply)

Remarks:
Bias voltage is available from the outer sleeve of the BNC input.
The bias voltage can be set in the range -10 V to +10 V. At O V bias, the sleeve is connected to ground via
an internal relay.
The bias voltage allows straightforward operation of the iIAMP with a PIN photodiode.
The outer sleeve of the BNIC output is af GND.
The inner confact of the output BNC is connected to ground via
10 kOhm when inactive (no output signal).
RS232 operation is described in section 5.
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<&——— Signal output

Signal input ———»

RS232 for communication with a PC

Fig. 4: Connecting th iAMP-700

2.9 Signal input

Biasvoltage

Signal (current)

Fig. 5: Signal input

The bias voltage can be set between -10V and +10V with reference to GND.
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2.10 Signal output and PSU connection

PSU connector

GND

Signal [voliage)
Fig. 6: Signal output

2.11 RS232 port
RS232 port

Fig. /: RS232 port

3. Starting up the iIAMP-700

3.1 Important remark

Before starting up the iAMP-700 read this manual carefully. With this, many operating errors can be prevented.

3.2 Step 1: Connecting the iIAMP-700 correctly

The iIAMP-700 is to be connected in the following way:

1. Connect the PSU with the PSU connectfor
2. Connect the signal source with the signal input

3. Connect the signal output with the read-out device (for example oscilloscope, volimeter, etc.).
4. If digital confrol is requested connect the iIAMP-700 via RS232 port to the PC
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3.3 Step 2: Operation via keypad

In most cases it is recommended fo activate the signal output with pressing button 6. This should be done before
altering any of the settings of the iIAMP-700.

4. The keypad

4.1 General information

LASER
R COMPONENTS
h La SE r CO m po n e n tS www.lasercomponents.com

iI-AMP-700

Button 1 Button 2 Button 3 Button 4 Button 5 Button 6

Fig. 8: Keypad of the iAMP-700

The buttons 1 to 4 allow fo navigate through the different menu items.

Buttons 2 and 3 allow sefting of different values for bias voltage, offset voltage and amplification. Moreover,
button 2 and 3 allow to choose between different functions like high speed/ low noise, AC,/DC coupling and
lowpass filfer.

With button 5 settings can be confirmed or a reset can be carried out with holding down the button for a few
seconds.

Button 6 activates or deactivates the signal output. Only when the signal output is activated an output signal can
be measured.
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4.2 Operation via keypad

4.2.1 DISplCIy] ld Laser Components
> i-AMP-700

When starting up the iIAMP-700 the device runs through a sfarting routi- il
ne which activates the basic settings and deactivates the output port. The SnucH
starting display can be seen in Fig. 9.

Fig. @: Starting display;
Navigation through the different menu items is done with buttons 1 to 4. Display 1

4.2.2 Display 2

After pressing button 4 the following display appears (Fig. 10). Here »
prior settings that were saved can be chosen. ) ROLFs DR
<HARVE>

Fig. 10: Display 2

4.2.3 Displays 3 and 4: Overview of current settings of the i-AMP

After pressing butfon 4 again displays 3 and 4 are shown. :
These two displays show an overview of the current settings of the i-AMP. .
Here, these settings cannot be changed. In display 3 the gain is shown <<JARVE>|

with “G:1E+02" which means that the gain is:
G=1E+2=1-102=100 Fig. 11: Display 3

The combination of lefters (here: ,INDCFBW”| gives information about
the status of three different functions of the amplifier:

Display Explanation »
Bias[V]: 00.00
INDCFBW  low Noise DC-oupled Full bandwidth, low pass filter disabled ) CffstV-000%
HSDCFBW  High Speed DC-coupled Full bandwidth, low pass filter disabled :I n u |]

INACFBW Low Noise AC-coupled Full bandwidth, low pass filter disabled
Fig. 12: Display 4
HSACFBW  High Speed =~ AC-oupled Full bandwidth, low pass filter disabled

Bandwidth limited to 10 Hz,

INDC10Hz  low Noise DC-coupled low pass filler encbled

Bandwidth limited to 10 Hz,

HSDC10Hz = High Speed DC-coupled low pass filler enabled

Bandwidth limited to 10 Hz,

INAC10Hz  Llow Noise AC-coupled low pass filler enabled

Bandwidth limited to 10 Hz,

HSAC10Hz = High Speed =~ AC-coupled low pass filler encbled

Table 6: Display explanation
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4.2.4 Display 5: Setting the bias voltage

Display 5 shows the index value of the bias voltage. Here, the value of
the bias voltage can be changed. In the case displayed in Fig. 13 the
index value is 0.00 V.

The seffing of the bias voltage is done by pushing buttons 2 and 3. Hol-
ding down these buttons increases the velocity of sefting these values.

The index value of the bias voltage can be setf from -10V to + 10V.

Once the desired value is chosen pressing button 4 changes the menu to
display 6.

4.2.5 Display 6: Setting the offset voltage

Analogous fo the bias voltage the offset voltage can be sef to an index
value. It is important to note that the value of the offset voltage is a
relative parameter and not absolute. This means that when setting the
value to +5V nof really 5V are set but 50% of the possible positive offset
voltage value. How fo use the offset voltage appropriately is shown in
the defailed example in section 6.3.4.

4.2.6 Display 7: Setting the gain

Displayed here is the current gain which can be sef using the butfons 2
and 3. If the amplifier is run in low-noise-mode gains in the range from
102V/Ato 107 V/A can be set. If changed into the high-speed-mode
the gain region changes from 104 V/Ato 10" V/A.

4.2.7 Display 8: High-speed-mode or Low-speed-mode

When this menu is selected the user can choose between low-noise-mo-
de and high-speed-mode. The high-speed-mode offers a higher band-
width than the low-speed-mode when the gain is identical which can be
helpful when working with fast signals. However, the signaHonoise ratio
deferiorates in this case. Very small signals can be illustrated very well
with a frequency < 10 Hz in high-speed-mode with a gain of 10711
along with a low pass filter. The customer can change between the
low-noise and high-speed-mode with buttons 2 and 3.

4.2.8 Display 9: AC or DC

In the basic settings the FAMP-700 is DC coupled, without high pass
filter. If necessary a high pass filter can be acfivated (AC-coupling). This

selection between DC and AC coupling can be made with buttons 2
and 3.

LASER
COMPONENTS

ld  BIAS-Voltage AD)
% Value [V]: 00.00

<RARVE>R

Fig. 13: Displyay 5

g s I
LI

Fig. 14: Display 6

o
LIELE

Fig. 15: Display 7

ld  LMoise/H.Speed:
1% Value: Low Noise

<BARVECR.

Fig. 16: Display 8

1 o
<ARVE>N

Fig. 17: Display @
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4.2.9 Display 10: Full bandwidth or low pass filter

With the help of low pass filters (Tschebyscheff 8th order) the bandwidth

can be reduced to 10Hz. The achievement is better signal illustration.

> lter:
[ ==
With buttons 2 and 3 the filter can be activated or deactivated. After the <BARVE>

choice is made pressing the button 4 changes the menu to display 11.

Fig.18: Display 10

4.2.10 Display 11: Saving the current gain settings

With the irAMP-700 up to 5 complete gain seftings can be saved. Each T

one of these settings can be reactivated after the startup of the device. »
These seffings can be reactivated using display 2. <HANVE>
To save the current settings of the i-AMP-700 the cusfomer needs to choo-

se either "No!” or "Yes!” with buttons 2 and 3. Afterwards the selection Fig. 19: Display 11

is confirmed with the ENTER-button (button 5) which shows display 11.

With buttons 2 and 3 the customer can choose the memory location.
The preferred location is selected with the ENTER-button and display 2 is
L Allocated Place?
shown =
If the customer does not want fo choose a sefting pressing button 4 leads <JARVE>)
to the next display which is display 1 in this case.

With button 1 the prior display can be set. Fig. 10: Display 12

5. Operation via RS232 Interface

5.1 General information

The information provided here are of a very general kind. Special information about the usage of the digital
inferface and the LabView- driver with interface will be given in a separate manual.

Important:
To control the -AMP-700 via RS232 a D-Sub cable, 9-pin, female/female with 1:1 connection is necessary. A

“NullF-modem-cable” does not work. Operation with a "USB to Serial Converter” is possible.

5.2 Default Interface

RS232 (RxD, TxD)
Baud rate: 9600
8 bits
No parity
No flow control

Remote operation of the iIAMP via RS232 requires a 9-pin D-sub cable. USB operation using a USB to serial
converter is also possible.
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5.3 Table of Functions
Function RS$232 command Description
Us 10V bis +10 V) b_xoxxx Bias voltage
Usiier O_XXXX Offset voltage
Gain guxx Gain 102 A/V xx € {3;4;...;11}
AC/DC AC/DC: high pass
a0 DC on
a,l AC on
High Speed Low Noise / High Speed
h.O Low Noise (gain setting range 10? to 10°)
h.1 High Speed (gain setting range 10 bis 10'")
TTPF Tschebyschow low pass filter (10 Hz)
1.0 off
t.1 on
out Output switching
x0 Output connected fo ground via resistive load
X1 Output active
Save State S5.XX Saves current setup
xx: 01...05 (memory location number)
Recall State XX Recalls saved setup
xx: 01...05 [memory location number)
Riegel Disables keypad
RO deactivated [keypad operation is also permitted)
R.1T activated (keypad disabled; operation via RS232 only)
Help H Lists all commands
State H Display the current setup

Table 7: RS232 Commands

RS232-commands: , ..

" ",
= ,space’;

If @ command’s numerical appendix is replaced by a ,2" the current parameter value is returned as the reply
(does not apply fo commands in described in red above). Space does not need fo be set if a value is written

after a command.
= Example:

9.2
GAIN: 1E+02

Command
Reply
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5.4 Direct control

In order to directly control the i-AMP-700 via RS232 a simple terminal program is recommended.

As soon as the connection is esfablished and the irAMP-700 is up and running a welcome screen appears. This
is fo show the cusfomer that the connection between PC and i-AMP-700 is established and functioning.

The commands mentioned in table 7 can be enfered here. Consequently, the state of the changed parameter is
displayed if the command was entered correctly and was processed by the -AMP-700.

(C) Laser Components GmbH

i=ANP-700 Prototyp Ivl WWelcome screen

g Command: Gain should be 1E+08
§Gain = {F48 Answer: Gain is 1E+08

> g? Command: Gain inquiry

> ERROR!!! Undefined Value 1501 Answer: Error (Space missing]

>g 7 Command: Gain inquiry

; ES”I =188 Answer: Gain is 1E+08

>0UTPUT = OFF Command: Deactivate output
>Pulldown 10k Answer: Output inactive

2 Output is on GND

Fig. 21: Terminal program

6. Applications: Current measurement

6.1 Task
Different currents are to be measured from a current source (here: Keithley 220) with the -AMP-700 and an
oscilloscope (here: Agilent MSO7 104A)] to show the voltage signal.

The signals are of rectangular pulse shape with a duty cycle of 50%. The values of the different currents with
repetition frequency are listed in the table below:

Measurement High Low Frequency
1 +10 mA -10 mA 100 Hz
2 +1 mA -1 mA 100 Hz
3 +100 pA -100 pA 100 Hz
4 +10 pA -10 pA 100 Hz
5 +1 pA -1 pA 100 Hz
6 +100 nA -100 nA 100 Hz
7 +10 nA -10 nA 100 Hz
8 +2 nA 2 nA 100 Hz
Q +500 pA -500 pA 1 Hz
10 +50 pA -50 pA 1 Hz

Table 8: List of current and repetition frequencies
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6.2 Setup

= Current source: Keithley 220

= Oscilloscope: Agilent MSO7 104A
= Currentvoltage-amplifier: i-AMP-700
= Power supply unit: irAMP-PSU

Current
source

Oscilloscope

L Lasgr Components

B AP T00 B
EEEER
—

i-AMP-PSU

Fig. 22: Setup

6.3 Carrying out the measurments

6.3.1 Measurement 1

Step 1: Starting up the measurement. Display 1 (see section 4.2.1) is shown on the irAMP-700. Output must be
activated by pushing button 6.

Step 2: Butfon 4 needs to be pushed 5 times to get fo display 6 [see section 4.2.6) . Here the offset voltage is
sef. It is set to 0.39V and like this fits nicely to the gain which is 1E+02.

Summary of seftings:

- OUtpUT inactive e e

= Gain: 1E+02

= Bias: 0.0V 2

« Offset: 0.36V

. Peady  eoiour ebomir Shome  15L.owz 314 seets 15501k

- Couphng: DC TN A.%Gns  5.0035ws 4.9Ems 5.0  32.438us 183.1k
ArgiizT 1,95V 1,611V 1,84 1,968V 7.6678nV  189.1k
Bases | 1.8V -1.8683V -1.B3v  -BEGmv  7.B633nV  189.1k

«  low pass filter: off

Fig. 23: Measurement 1; signal on
oscilloscope for measurement 1
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6.3.2 Measurement 2

Step 1: Starting up the measurement. Display 1 (see section 4.2.1) is shown on the irAMP-700. Output must be
deactivated with pushing button 6.

Step 2: Button 4 needs to be pushed 6 times to get to display 7 [see section 4.2.7.). Here the gain is sef.
Optimum gain in this case is 10"3 V/A (1E+03). To be able to set this value, the customer needs to hold down
button 2 for a few seconds. On the oscilloscope a small shift of the signal to the top is shown. This can be cor
rected with varying the offset voltage.

Step 3: Pushing button 1 changes the screen to display 6. Here the offset voltage is sef. It is sef to -0.10V and
like this fits nicely to the gain which is TE+03. With pushing button 3 several times the desired value can be set.
The signal curve moves slowly fo the bottom.

Summary of seftings:

« Output active
= Gain: 1E+03
= Bias: 0.0V

« Offset: -0.10V

+ lownoisemod
Low-noise-mode NSRS Vg I [ Y S
. Freqi? | 166,04z  180.004z 9B.BM:  1B1.2Hz  327.77aMz 647
- COU ||n . DC “NMthi2i  5.00me  5.0066ms 4.5Bms  5.12ms  22.053us 64T
p 9 Ampliz & 1,75 1.7535¢  1.73v 177y G.660EnY 64T
Basel? | 298nV £87, 26aV -91EaV BBV 6.7815aV 64T

«  low pass filter: off

Fig. 24: Measurement 2; signal on
oscilloscope for measurement 2

6.3.3 Measurements 3to 7

Measurements 3 to 7 are similar to measurement 2 (see section 6.3.2). Only the gain values have to be chosen
differently. This leads to a different seffing of the offset voliage as well.

Regarding measurements 3 to 7 only the results as well as the summary of the seftings will be mentioned in the
following.

6.3.3.1 Measurement 3

Summary of seftings:

« Output active

= Gain: 1E+04

- OHSGT: 0.35V Ml 100.6Mr  100.0a 95,442  108.Me e 550k
. &\l\'\d_l_!!_iz_l E.G!Ins d.??ﬂhs 4.92ms 5.06ms 22.?50u: J.'SQEI&

= Low-noise-mode ENA N N 6 VR VR o £ o

= Coupling: DC

- low pass filter: off

Fig. 25: Signal on oscilloscope for
measurement 3
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6.3.3.2. Measurement 4

Summary of seftings:

= Output active

= Gain: 1E+05
= Bias: 0.0V

« Offset: -0.10V
= Low-noise-mode
= Coupling: DC

= Llow pass filter: off

6.3.3.3 Measurement 5

Summary of seftings:

« Output active

= Gain: 1E+06
= Bias: 0.0V

« Offset: -0.35V
= Low-noise-mode
= Coupling: DC

= low pass filter: off

6.3.3.4 Measurement 6

Summary of seffings:

« Output active

= Gain: 1E407

= Bias: 0.0V

« Offset: -0.06V

«  Llow-noise-mode

= Coupling: DC

«  low pass filter: off
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&
Magsure Currant Mesn Min Max 5td Dev Count
Freqid § 180.68Hz 180.83Hz 99, Mz 181.6Hz  316.98mHz 141
+Withi2t  5.00ns 5.0057Tms  4.9Bms 5.0Bms 21.B2lus 141
Ampliz & 1,75 1,757V 1.75¢ 1.77v 7.7959n% 141
Basedd | 290nV 889, 18aV -916mV - BEOmV 5.2493aV 141

Fig. 26: Signal on oscilloscope for
measurement 4

e s P st

&
Magsure Currant Mesn Min Max 5td Dev Count
Freqid § 188.68Hz 180.81Hz 9B, EHz 188.8Hz  323.33mMz 815
+Withi2t  5.00ns 5.0070as 4. G6ms 5.12ms 23.662us  B15
AmpliZ & 1.95v 1, 9667V 1,98v 1.98v 5.4069mY 815
Basedd | 970mV 982.78aV -1.B88V -S7aV 4.9758nV 815

Fig. 27: Signal on oscilloscope for
measurement 5

& 10208

Mepsure Current | Mewny Min

Freqi? 189.8H7 180,844z 99, 6Hz

+Withi2i  5.00ms  4,9875as  4.9Zms
1.77 1.7550¢ 1,79V

AmpliZ & A
Base( | 888nV 875.21aV -91bmV

Max itd Dew Count
1808.4Hz  [162.83nHz 297

5.0dms 23.26lus 297
1.80v 13.774mV 297
- B4BaV 9.9464mV 297

Fig. 28: Signal on oscilloscope for
measurement &
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6.3.3.5 Measurement 7

Summary of seffings:

= Qutput active

= Gain: 1E+08
= Bios: 0.0V
Massure Current Mesn Min Max 5t Dev Count
. OHS@T: -] 34\/ Frea2i  99.2Hz 160,004z 09.3Mz  100.BMz  294,45mHz 420
| R hie Doy Tav TR
. Low—n0|se-mode Baself  -1.08v  -9603.27mV -1.B2V  .O70aV  B.7366aV 420
= Coupling: DC

= low pass filter: off

Fig. 29: Signal on oscilloscope for
measurement /

6.3.4 Measurement 8

The initial steps for this measurement are the same as for the prior
measurements. After seffing the gain to 107 V/A (1E+09) the oscil- rrr
loscope shows the following picture:

The influence of the offset voltage is clearly visible. Without ch-
anging the offset voltage accordingly the measurement will not

Ma G t M Mi Max Svd Ds Count
lead to any useful results. Therefore, the offset voltage needs fo be g, Vo Pl Wpn IS fadms i
changed. Affer swifching to display 6 (see section 4.2.5) the offset B o T R T

voltage value can be set by pushing button 3. The offset voltage
can now be set fo -7.42 V.

Fig. 30: Signal on oscilloscope for
measurement 8 without adjusiment of
offset voltage

Summary of seffings:

« Qutput active

= Gain: 1E+09

= Bias: 0.0V

« Offset: -7.42V

= low-noise-mode

- C | . DC ??’.g'.‘;"f' tl::':;."éur T;;‘.om: g;‘.sm m.mz itlaal{’g:my mek
oupling: AoitL 3T 3AGIN. 3. 3.6V 25.caey 1738k

- I_OW pOSS fih‘er' of{ Bases? | 1.68V 1.6831vV 1.74v

1,61V 16.896aV 17.28k

Fig. 31: Signal on oscilloscope after
adjustment of offsef voltage
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6.3.5 Measurement 9

For this measurement it is necessary fo switch from low-noise-mode
fo high-speed-mode because in this mode gains of 10'° V/A and
10" V/A are possible. For this, display 8 has to be acfivated
(see section 4.2.7). One can change between low-noisemode
and high-speed-mode by pushing buttons 2 and 3.

In the next step, the gain has to be sef to 10'° V/A in display 7/
(see section 4.2.6), where the output of the amplifier reaches the
upper limit (+12V), see fig, 32.

To be able to perform a measurement reasonably, the offset volta-
ge has to be decreased. This is possible when activating display
6 (see section 4.2.5). After setting the offset voliage to -1.29 V
the oscilloscope shows the following picture (Fig. 33):

The picture shows the influence of the high gain on the signal
noise without reduction of the bandwidth. At this point the low-
pass filtler needs to be activated since the signal frequency is

1 Hz which is significantly smaller than the 10 Hz the low-pass
filter is limited to.

To activate the low-pass filter display 10 needs to be chosen (see
section 3.2.9). To activate or deactivate the low-pass filter push
buttons 2 and 3. The signal on the oscilloscope changes as shown
in fig. 34 when the low-pass filter is activated.

Summary of seffings:

« Qutput active

« Gain: 1E+10

« Bias: 0.0V

= Offset: -1.20V

- High-speed-mode
= Coupling: DC

= low pass filter: on
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Magsure Currant Mesn Min Max 5td Dev Count
Freqi? | Low sig o
+WMth(ZL  Low signal a
Ampld I Low signal 22,969 3.6V 23.8v a.av 1
Maxi? 12.6V 12,550 12.4v 12.6V 11.8B6nY 8. 1084k

Fig. 32: Signal on oscilloscope for
measurement @ without adjustment of
offset voltage

4 10206 20008/ A

Min

Magsure Current 5td Dev Count
1 &

Mesn Max
88Mz 1.862684z 1.002Hz 1.887Hz  0.8Hz

Freqi? | ;

+Width{2 500ns 500.00ms 500ms S500ms 0.0s ]
Amglir - 9.7V 9.7396V 9.1V 1.2 483.44m¥ 6
Basel? | 4.57 4.5754V 4.8V 4. 273.6200 6

Fig. 33: Signal on oscilloscope for
measurement @ with adjustment of
offset voltage but without low-passilter

4 10206 20008/ A

Magsure Currant Mesn Min Max 5td Dev

Freqid § 996nHz 999, 58aHz 994eHz 1.884Hz  3.4343nMz 14
+Withi2L  502ms 456.20as  48Bms 502ms. 4.6315ms 14
AmpliZ & e 9.1741V g.av 18.8v 480.34mV 14
Basedd | 4.8V 4,471V -4.BV 4.V 203.92aV 14

Fig. 34: Signal on oscilloscope for
measurement @ with adjusted offset
and with low-passilter
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6.3.6 Measurement 10

Conducting this measurement is the same as with measurement 9.
Therefore, we only mention the summary of the seftings:

4- 10208 20008/ A

Summary of seffings:

« Output active

= Gain: 1TE+11

H r’r’?‘" ggﬂ“r 'L;O:‘SSEHY §;|7-M7 h?“;???!ﬁ7 g“?'%”;ﬂ“7 ?;”‘
= Bias: 0.0V SWizr dsem  die.0%e diee  Shes Tieses 1
. Offset -7 48V Buiif 3oV ‘Ljeesv Cioiev  1a.4v  518lv 28
- High-speed-mode
= Coupling: DC

«  low poass filter: on

Fig. 35: Signal on oscilloscope for
measurement 10

7. Example: Measurement of laser pulses with a photodiode

7.1 The task

The task is to defect laser pulses at a wavelength of 405nm with a photodiode. The output current of the pho-
fodiode is fo be converted to amplified voltage pulses using the iIAMP-700. The output voltage signal is then to
be displayed on an oscilloscope. A filter is placed between the laser and the photodiode which allows for the
fransmittance to be varied. Detailed information about the fransmittance of the filter can be seen in table 9.

Measurement Transmittance of filter Repetition frequency
1 100% (no filter) 100 Hz
2 32% 100 Hz
3 16% 100 Hz
4 10% 100 Hz
5 2% 100 Hz

Table 9: list of filters

The voltage supply of the photodiode is to be taken from the bias voltage of the iIAMP-700. The laser pulse is of
rectangular shape with a duty cycle of 50% and a repetition rate of 100 Hz.

20
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7.2 Experimental setup

laser: wavelength: 405nm, P_opt=1.8mW,
PSU for laser: GW Instek GPS 4303

Trigger source: Agilent 3320A

Photodiode: EPD-440-0-1.45

Oscilloscope: Agilent MSO7 104A

PSU

LU T

Trigger

Oscilloscope

{ i 10
EEEEN
o

Fig. 36: Experimental setup

7.3 Measurement

7.3.1 Measurement 1

Step 1: Starting up the measurement. Display 1 (see section 4.2.1) is shown on the irAMP-700. Output must be
activated by pushing button 6.

Step 2: Bias voltage is to be sef to +5.0V. To achieve this, display 5 needs to be activated by pressing butfon
4 (see section 4.2.4). Starting from display 1 button 4 needs to pressed 4 times. The index value of 0.0V is
shown. By holding down button 2 this value needs to be changed to 5.0V.

Step 3: Gain is sef o 10* (1E+04) by changing to display 7 (see section 4.2.6). To achieve this, button 4
needs fo be pushed twice. The gain value shown is 10? (1E+02) and is changed to 10* by pushing button 2.

Step 4: Finally, the offset voltage is set in a way that the base of the signal is 0.0V. To achieve this, the custo-
mer needs fo swifch from display 7 to display 6 by pressing button 1 (see section 4.2.5). The necessary offset
voltage is -0.36V and is sef by pushing button 3.
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Summary of seftings:

= Qutput active

= Gain: 1E+04

= Bias: +5.0V

« Offset: -0.36V

. LOW-nQise-mode 2 [ [ —

. Megsure  Cument Mean Min Max 5td Dev Count

= Coupling: DC UMy doe’  a.9bis 4.36es  S.0bms 3.3137e iss
AmgliZ 1.39% 1.4881V 1.3av 1.42v 12.662nY 422
Basel? | lénV £.5513aV - 30V 18mV 4.1814nV 422

- low pass filter: off

Fig. 37: Signal on oscilloscope for
measurement 1

7.3.2 Measurements 2 to 5

Measurements 2 to 5 are similar to measurement 1.

Therefore, only the summary of the seftings will be shown in the following. For measurements 3 and 4 the irAMP
700 settings stay the same as with measurement 2, only the transmittance of the filter changes [see table 9).

7.3.2.1 Measurement 2
Summary of seffings:

= Qutput active

= Gain: 1E+05
« Bias: +5.0V J
2 R — )
- OHS@T: 'OOQV ; Cumant  Mes Min Max StgDev Count
180,04z  09.900Mz O0.BHMz  10D.2Hz  63.807mMz 3.625k
. b2l 4.99ms  4,9790ss 4.0ms  4.0Bms  4.4356us 3.625k
- I.OW‘ﬂOlse‘mOde Toa.em A,76500 4,630 ATV 16.124my 3625k
16n¥ 12,4810V 20aV  1bmV 519.03u0  3.625k

= Coupling: DC

« low pass filter: off

Fig. 38: Signal on oscilloscope for
measurement 2

7.3.2.2 Measurement 3

« Output active

« Gain: TE+05

= Bias: +5.0V 3 X 1
- Offset: 0.09V e S e W o 8w T
 low-noisemode "

= Coupling: DC

- low pass filter: off
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7.3.2.3 Measurement 4

Summary of seffings:

« Output active

= Gain: 1E+05
= Bias: +5.0V

« Offset: -0.09V
«  Llow-noise-mode
= Coupling: DC

= low pass filter: off

7.3.2.4 Measurement 5

Summary of seftings:

« Output active

= Gain: 1E+06
= Bias: +5.0V

« Offset: -0.36V
= Low-noise-mode
= Coupling: DC

- low pass filter: off

7.4 Analysis of measurement data

The results of the measurements are displayed in table 9.

Sensitivity Voltage amplitude Gain

S [A/W] Unmet V] ke [V/A]
Measurement 1 0,1 1,410 10000
Measurement 2 0,1 4,710 100000
Measurement 3 0,1 2,257 100000
Measurement 4 0,1 1,478 100000
Measurement 5 0,1 3,044 1000000

Table 9: Measurement results

LASER

COMPONENTS

- i et
Mepsure Current Mesn Min Max
Freqi2 § 186.8Hz 99.998Hz 99.BM:z 180. Mz
+\thi2L  4.96ns 4.,9626as 4.9Ems 4 .9Bms
AmpliZ & 1,47 1.4769V 1,45y 1.58v
Basedd | lon¥ 1.5465aV - 10aV 28mV

'h_

5t Dev Count
92 498nHz 1. 449k

B.5302mV  1.449K
T.1744mV  1.449Kk

Fig. 40: Signal on oscilloscope for

measurement 4

410208 200087

Magsure

Freqi? | 9. 8Hz 180, Hz
+Wthizl  4.98ms  4.97Bdms 4.9Bms  4.5Bms
AmgliZT 3,83V 3,840V 2,97V 3,16V
Baseizi  d6mV £.46884V - S0aV TeaV

5td Dev Count

74.199nHz 14 20k
5.4341us 14 20k
29.110mY¥  14.20k
17.523aV 1420k

Fig. 41: Signal on oscilloscope

Transmittance

T
1,00
0,32
0,16
0,10
0,02
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According to the dafa sheet of EPD-440-0-1.4 the sensitivity of the photodiode is around 0.1 A/W. The voltage
amplitude was measured with the oscilloscope. The gain of the IAMP-700 was set in each measurement and the
fransmittance of the filter is known. From these values one can calculate the laser power with using the following

formula:
_ UAmpl
e
iamp P "
Important:

In section 6.2 the optical power of the laser was said to be 1.8mW. This value cannot be fully achieved due to
several reasons:

= The experimental setup does not feature any exact focusing of the laser onfo the active area of the photodic-
de. The spot size of the laser beam is in fact larger than the active areq, therefore the full power of the laser
is not measured.

- The photodiode is a semiconductfor. Therefore, the sensitivity mentioned in the data sheet can vary.

= The filtlers used are grey filters and their fransmittance was not measured for 405nm but for 510nm.

8. Applications

8.1. iIAMP-700 with PIN-Diode

iAMP-700 Oscilloscope
Bias Signal-OUT  —— Signal
o Signal-In GND —————— GND

5
—~ :SARSUU

P100

Fig. 43: rAMP-700 with PIN-Diode
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8.2. iAMP-700 with dBC module and APD

VU
7 U100
= dBC-xxx
—2_ RADINSS =
- Tomost GNp —18
2 Miso GNp —12
L SLCK
6 =
REH GND _
7 :
ATE IAMP-700 Oscilloscope
S A AD) Bias Signal-OUT ———————— > Signal
-2 1 FEEDB Hy —& 2 H 1 > Signal-In GND GND
L ok HV —]13 't
11 0 % APD P1OO
< =
GND
o
GND

Fig. 44: iIAMP-700 with dBC and APD

8.3. iAMP-700 with ABC-module and APD

The output voliage of the ABC-module is taken from the bias voltage of the iIAMP-700.

VB
T (Operation Voltage)
- Vge* (Liain Seuing) BIAS —|_ PAMP-T00 Oscilloscope
Rias. Signal-OUT  =— Signal
2
Vo (Output Voltage) ul = K ! Signal-In GND — GND
APDY Ploo
_ﬁ] GND
= : i et . &
GND RIAY Ve (Control Voltage) GND
A Vr (Reference Volage) rr'“
SGEA Ts (Temperalure Sensor)
—— Tk (Temperature Kompensation}
ABC-HV-Modul

Fig. 45: iIAMP-700 with ABC and SAR500

25

Germany & Other Countries
Laser Components GmbH
Tel:  +49 8142 2864 -0
Fax: +49 8142 2864 - 11
info@lasercomponents.com
www.lasercomponents.com



User manual for IAMP-700

sories LASER
COMPONENTS

Acces-

9. Appendix
Display Content Explanation
1 LASER COMPONENTS Device is ready
iAMP-700
2 Recall State? Activate saved sefting

YES! Press ENTER!

2a Recall State: Choice of 5 saved settings
State 01

3 iAMP SETTINGS: Overview of current seffings (Part 1)
G:1E+02 INDCFBW

4 Bias[V]: 03.50 Overview of current seftings (Part 2)
Offsef[V]: 00.00

5 BIAS\oltage AD) Setting the bias voltage
VALUE [V]: 03.50

7 OFFSETVoltage Setting the offset vollage
VALUE [V]: 00.00

8 GAIN-Adjustment: Setting the gain
GAIN: 1E+02

Q L.NOISE/H.SPEED: Setting low-noise-mode or high-speed-mode
VALUE: Low Noise

10 AC/DC COUPLING: Setting the coupling
VALUE: DC

11 Lowpass Filter: Setting the low pass filter
Filter OFF

12 Save Settings@ Save current settings

NO! PRESS ENTER!

12a Allocated Space: choice between 5 saving spaces
State O1 Entere

Table 10: Overview of displays

09/14 /N1 / IF / |ce/iamp-700-usermanual

N
o

Germany & Other Countries
Laser Components GmbH
Tel:  +49 8142 2864 -0
Fax: +49 8142 2864 - 11
info@lasercomponents.com
www.lasercomponents.com



