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Accessories

Remote Power Supply

PS-15-2-L
* Input voltage 220 - 240 VAC
* Output £ 15V, + 400/- 250 mA
* Shielded output cord with LEMO plug
* Floating design to avoid ground loops
* Short circuit protected
* Linear regulated
* Ripple max. 20 mVpp
« Suitable for all FEMTO modules

PS-15-3-L
* Input voltage 110 - 130 VAC
« Other specifications identical to PS-15-2-L

LEMO Connectors and Cables
* High quality connectors
+ 3 pin and 4 pin versions available
* For use with shielded cables
« Suitable for all FEMTO modules
« LEMO to Banana adapter cables available

FWPR-20-SI

FEATURES

« Ultra-Low-Noise, Minimum NEP 0.7 fW/\Hz
« Amplifier Transimpedance Gain 1 x 10" V/A
« Si Photodiode, 1.1 x 1.1 mm? Active Area

APPLICATIONS

* Fluorescence Measurements

* Spectroscopy

* Electrophoresis

* Replacement for Photomultiplier Tubes (PMTs) and

Avalanche Photodiodes (APDs)

TS

www.toptical.com.tw 02-2346-1510 toptical@ms17.hinet.net

Femtowatt Photoreceiver with
Si Photodiode

The Photoreceiver will be delivered
without post holder and post.

Specifications | Test Conditions Vs=+15V, Ta=25°C
. Transimpedance 1.0 x 10" V/A

Gain Max. Conversion Gain 0.6 x 10" V/W (@ 960 nm)
Lower Cut-Off Frequency | DC

Erequency Upper Cut-Off Frequency |20 Hz (- 3 dB)

Response : :
Rise/Fall-Time 18 ms (10% - 90%)
Detector Material Si Photodiode

Detector Active Area 1.1 x 1.1 mm®
Spectral Response 320 nm - 1100 nm

Input Optical Saturation Power |18 pW (@ 960 nm)

Noise Min. NEP 0.7 f\W/ANHz (@ 960 nm, 1 Hz)
Output Voltage +10V (@ = 10 kQ Load)
Output Impedance L . .

Output (Terminate with >10 kQ for Best Performance)
Offset Voltage 0V, Adjustable by Offset-Trimpot within £ 1.6 V
Max. Output Current + 25 mA
Supply Voltage +15V (x145Vto+16V)

Power Supply Supply Current £ 15 mA typ. (Depends on Operating Conditions,

Recommended Power Supply Capability Minimum = 50 mA)

Weight 0.19 kg (0.42 Ibs)

Case 5 ;
Material AlMg4.5Mn, nickel-plated

Temperature Storage Temperature -40 °C to +100 °C

Range Operating Temperature |0 °C to +60 °C
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Absolute Optical Input Power 10 mw F t tt P h t 1 'th
Maximum em Owa o orecelver WI
Ratings Power Supply Voltage [+22V
]
InGaAs-PIN Photodiode
0.6 B~
e | FWPR-20-IN
204 e \
Spectral % 03 \
Response S \
&£ 02 v
0.1
0 FEATURES
« Ultra-Low-Noise, Minimum NEP 7.5 fW/VHz
200 300 400 500 600 700 800 900 1000 1100 1200 ’
Wavelonah « Amplifier Transimpedance Gain 1 x 10" V/A
avelength [nm] * InGaAs-PIN Detector, 0.5 mm Active Diameter
Inout Optical, Free Space, 25 mm @ Round Flange Compatible with
P Microbench Systems APPLICATIONS
Output BNC * Fluorescence Measurements
* NIR Spectroscopy
Connectors LEMO Series 1S, 3-pin fixed Socket PIN 1 * Electrophoresis
’ +Vs . f f
Power Suppl Pin 1: + 15V * Replacement for (liquid nitrogen) cooled Ge- The Photoreceiver will be delivered
pply Pin 2: - 15V e Photodiodes and Avalanche Photodiodes (APDs) without post holder and post.
Pin 3: GND eNe
Specifications | Test Conditions Vs=+15V, Ta = 25°C
Dimensions 332 mm Gain Transimpedance 1.0x 10" V/IA
. “ . Max. Conversion Gain 0.95x 10" V/W (@ 1550 nm)
D OI'= F Lower Cut-Off Frequency | DC
requency
\ b -
POWER R Response UPper Cut .Off Frequency |20 Hz (- 3 dB)
c r £ Rise/Fall-Time 18 ms (10% - 90%)
S £ = £
2 g \{:; Protesensiive Surt 3 g Detector Material InGaAs-PIN Photodiode
R e | b Detector Active Area @ 0.5 mm
OPTICALIN 41| —=a—
C OUTPUT Spectral Response 900 nm - 1700 nm % g
= : : g S
v O v v Input Optical Saturation Power | 110 pW (@ 1550 nm) s g
Noise Min. NEP 7.5 fW/AHz (@ 1550 nm, 1 Hz) .
) 74.0 mm " Output Voltage +10V (@ = 10 kQ Load)
b 84.0 mm g 50 Q
Citps g 2ekmEs Terminate with >10 kQ for Best Performance
Output
£ Offset Voltage 0V, Adjustable by Offset-Trimpot within £ 1.6 V
 155mm] o Max. Output Current + 25 mA
Supply Voltage +15V (x14.5Vio+16V)
Yoa 5 e * Power Supply Supolv Current + 15 mA typ. (Depends on Operating Conditions,
£ = £ PRy Recommended Power Supply Capability Minimum + 50 mA)
o E O O——— | y = :
5 o o A Weight 0.19 kg (0.42 Ibs)
3 M4 UNC8-32 « Case . ;
v v Material AlMg4.5Mn, nickel-plated
v 1
Temperature Storage Temperature -40 °C to +100 °C
DZFWPR 1.0k Range Operating Temperature |0 °C to +60 °C
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Absolute Optical Input Power 10 mW V - b I G - P h t -
Meximunm dariapie Gadin otoreceiver -
Ratings Power Supply Voltage [+22V
| ]
Fast Optical Power Meter
_—1
08 —
. 1 OE-200-Sl
= e
Z 06
Spectral § / \
o 04
Response 5
a
0.2
0
800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Wavelength [nm]
Optical, Free Space, 25 mm @ Round Flange Compatible with FEATURES. . . 3 1
Input Microbench Svstems « Conversion Gain Switchable from 1 x 10°to 1 x 10" V/W
y + Si PIN Detector with 1.2 mm Active Diameter
Output BNC « Fiber Optic or Free Space Input
« Spectral Range 320 - 1060 nm
Connectors LEMO Series 1S, 3-pin fixed Socket BNl « Calibrated at 830 nm (Fiber Optic Versions Only)
= Suppl Pin 1: + 15V » Bandwidth up to 500 kHz
ower supply Pin 2: - 15V PIN 3 * Local and Remote Control
Pin 3: GND eNe
APPLICATIONS
Dimensions * Fast Fiber Optic Power Meter
@3.2mm » Spectroscopy
' * General Purpose Opto-Electronic Measurements
5 . ‘o a * Optical Receiver for Use with Lock-In Amplifiers
C:
—Y POWER <> 4.7 mm
£ {1 £
s £ = - :
3 b {'= Photosensitive Surface © e BIOCk Dlagram Sg;;egr:‘gonve”ef
A = \ 0 Programmable Programmable Buffer-Amplifier and
OUTPUT OPTICALIN %1 | —%— AC/DC Coupling Gain Amplifier Bandwidth Limiting o o
. i’ @ c
\H OPTICAL Rf= 3 @
: 5 . =
: J Lyt
74.0 mm
< 4] d
84.0 mm
— Low Noise
High Speed pu
£ Overload L >
1S Detector
¢ 155 mm> 5
£
S I I
€ < €
E aunsl
E g O 04'; I : § Manual ./: };K Optocoupler IWW—?,
N § M4 UNC 8-32 N Switches Isolate Unit SUPPLY
v v r A 4 -ﬁ\llsuggNTROL BS01-OE-200-R1
DZ-FWPR_1.cdr

&
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Specifications |Test Conditions Vs =115V, Ta=25°C
Conversion Gain 1x10°...1x 10" V/W (@ 830 nm)
Gain Accuracy 1 1 % electrical, between settings
Gain Conversion Gain Accuracy OE-200-SI-FS: + 15 % electro optical
(Popt<1 mW, @ 830 nm) OE-200-SI-FC/-SMA: £ 5 % electro optical
Gain Drift see table below
Lower Cut-Off Frequency DC /1 Hz, switchable
Frequency :
Upper Cut-Off Frequency up to 500 kHz (see table below), switchable to 10 Hz
Response
Gain Flatness +0.1dB
Noise Equivalent Power (NEP) |see table below
Input Max. CW Saturation Power see table below Specifications (continued)
Offset Current Compensation * 600 pA, adjustable by offset trimpot or + 400 pA,
P adjustable by external control voltage Output Voltage Range +10V (@21 MQ load)
Detector Si PIN photodiode . . | : 50 Q
Active Area 1.2 mm utput utput Impedance (terminate with = 1 MQ load for best performance)
Detector Spectral Response 320 - 1060 nm Max. Output Current +30 mA
Sensitivity 0.6 A/W (@ 830 nm) : _
Dark Current 2 pAtyp. Indicator LED Function overload
LOW bit: -0.8 ...+ 1.2V,
Control Input Voltage Range HIGH bit: + 2.3 . + 12V
Performance Depending on Gain Setting Control Input Current 2 Smﬁ; % @0 1/,112.5VmA @+5V,
Gain Setting (Low Noise) (V/W) 10° 10* 10° 10° 10’ 10° 10° '
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz - non active: 0V, max. - 1 mA,
PP A E el Digital Control | Overload Output active: 5.1V, max. 7 mA
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900 ns | 1.8 us 7 us 50 us | 300 us
NEP (/VHz, 830 nm) 33pW | 3.8pW | 800fW | 240fW | 80fW | 24fW | 10fwW Ext. Offset Control Control +10V
measured at 10kHz | 10kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz VELEE RES
Integr. Input Noise (rms)* 39nW | 5nW | 1.3 nW | 400 pW | 130 pW | 17 pW | 2.5 pW Offset Control Input Impedance | 20 kQ
Input Offset Drift (/°C) 60nW | 6nW | 0.6 nW 5197p | 51pW | 0.8 pW | 0.6 pW Conversion Factor 40 pAN
Gain Drrift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
CW Saturation Power 2mW | 1mW | 01mW | 10pW | 1uW | 0.1 pwW | 10 nW Supply Voltage 15V
Gain Setting (High Speed) (V/W) 10° 10° 10’ 10° 10° 10" 10" +110/- 80 mA ®» o9
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz Power Supply | Supply Current (depends on operating conditions, recommended g &
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900ns | 1.8pus | 7ps | 50ps | 300 us power supply capability minimum + 200 mA) @ 3
NEP (/VHz, 830 nm) 25pW | 3.5pW | 800fW | 240fW | 80fW | 24fW | 10fW Stabilized Power Supply Output | + 12V, max. 150 mA, + 5V, max. 50 mA
measured at 10 kHz | 10 kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz Weight 320 g (0.74 Ib.)
Integr. Input Noise (rms)* 24nW | 3.7nW | 1.1 nW | 350 pW | 110 pW | 16 pW | 2.3 pW Case
Input Offset Drift (/°C) 60nW | 6nW | 0.6nW | 51pW | 5.1pW | 0.8pW | 0.6 pW Material AlMg4.5Mn, nickel-plated
Gain Drift (l.°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02% Temperature Storage Temperature -40..+80°C
CW Saturation Power 0O1mW /| 10puW | 1puyW [ 01 pW | 10nW | 1 nW | 0.1 nW Range Operating Temperature 0. +60°C
* The integrated input noise is measured with a shaded input in the full bandwidth (,FBW*) setting. The
input referred peak-peak noise can be calculated from the rms noise as follows: Max. CW Power (Averaged) 20 mW
P Input Noise peak peak = P Input Noise rms X 6 Ab | t R~A _ e R~f R
The output nolse is given by: U onut oes TMS = P 1wt noee FMS X Gatin Maf(?muu?n Digital Control Input Voltage 5V /+ 16V relative to digital ground DGND (pin 9)
U output Noise peak peak = U output Noise MMS X 6 = P i noise MMS X Gain x 6 Ratings Analog Control Input Voltage + 15 V relative to analog ground AGND (pin 3)
The integrated noise will be reduced considerably by setting the low pass filter to “10 Hz” instead of “FBW”.
This is especially useful for continuous wave (cw) measurements. Power Supply Voltage 22V
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Input OE-200-SI-FS 25 mm round flange for free space applications
OE-200-SI-FC FC fiber optic receptacle
OE-200-SI-SMA | SMA fiber optic receptacle
Connectors ik BNC
uipu Dimensions
Power Supply LEMO series 1S, 3-pin fixed socket Free Space Input OE-200-SI-FS:
Control Port Sub-D 25-pin, female, qual. class 2
OE-200-SI-FS free space input, no calibration
. OE-200-SI-FC FC receptacle, calibrated at 830 nm
Available Models -
OE-200-SI-SMA | SMA receptacle, calibrated at 830 nm 147 mm
OE-200-S customized versions available on request e
Remote control input bits are opto-isolated and connected by a - % -
logical OR function to the local switch settings. For remote control
set the corresponding local switches to “Remote”, "AC" and "H” i f
and select the desired setting via a bit code at the corresponding i N - ___our
General digital inputs. Mixed operation, e.g. local AC/DC setting and @ o gl &
remote controlled gain setting, is also possible. WoHwED 10M  AC e
Ogg OW NOISE FBW (Dg POWER
The switch setting “FBW / 10 Hz” of the low pass signal filter is E—A
not remote controllable. Ll Il 032mm
Low Noise High Speed . .
Gain (VW) | Gain (V/W) P|\|/|ns1B2 Pin 11 PI'_”SéO
Remote Control Pin 14=HIGH |Pin 14=LOW
Operation 10° 10° LOW LOW LOW nn n
10° 10° LOW | LOW | HIGH : ol Jo
A A £ ! gl €
Gain Setting 10° 107 LOW HIGH LOW !
10° 10° LOW HIGH HIGH —
10’ 10° HIGH LOW LOW
10° 10" HIGH LOW HIGH
10° 10" HIGH HIGH LOW
Coupling Pin 13 Fiber Optic Input OE-200-SI-FC and OE-200-SI-SMA:
AC/DC Setting AC LOW
DC HIGH 150 mm L9
0,7 E 137 mm g g
= 5
06 /’/\\ I 0o — '
// m:[ |N GAIN
_ 0’5 @ O\/EFZ;OAD . E
S y \ g !
i 04 » \ orrstt H\GWBEED 1(051 6 POWER
>\ @ LOW NOISE  FBW DC
s /| \ o -
Spectral Response 3 03 /’ T T
é \ @32 mm
0,2 \
0,1 ~ \
\\ non o0
0 © ©
2003 00 4005 00 6007 00 8009 00 1000 1100 1200 mm:[ { z } E:D el £
Wavelength [nm] PG-OE-2008H10 _ . 8 F
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Variable Gain Photoreceiver -
Conversion Gain 1x10°...1x 10" V/W (@ 830 nm)
Fast O ti ca I P owe r M ete r Gain Accuracy + 1 % electrical, between settings
p Gain Conversion Gain Accuracy OE-200-SI-FS: + 15 % electro optical
Popt<1 mW, @ 830 nm OE-200-SI-FC/-SMA: + 5 % electro optical
OE-200-UV (Popt= 7 i, @ 850 nm) : P
Gain Drift see table below
Lower Cut-Off Frequency DC / 1 Hz, switchable
Frequency .
R Upper Cut-Off Frequency up to 500 kHz (see table below), switchable to 10 Hz
esponse
Gain Flatness +0.1dB
Noise Equivalent Power (NEP) |see table below
Input Max. CW Saturation Power see table below
. + 600 pA, adjustable by offset trimpot or
Offset Current Compensation + 400 pA, adjustable by external control voltage
Detector Si photodiode
Active Area 1.1 x 1.1 mm?
FEATURES D Spectral Response 190 — 1000 nm, UV enhanced
« Conversion Gain Switchable from 1 x 10°to 1 x 10" V/W etector
. : . e 0.3 A/W (@ 830 nm)
* Si Detector with 1.1 x 1.1 mm2 Active Area Sensitivity 0.1 AW (@ 200 nm)
* Fiber Optic or Free Space Input :
« Spectral Range 190 - 1000 nm, UV Enhanced Dark Current 2 pAtyp.

+ Calibrated at 830 nm (Fiber Optic Versions Only)
* Bandwidth up to 500 kHz
* Local and Remote Control

Performance Depending on Gain Setting

Gain Setting (Low Noise) (V/W) 10° 10* 10° 10° 10’ 10° 10°
APPLICATIONS Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz
. gast tFiber Optic Power Meter Rise / Fall Time (10% - 90%) 700ns | 700ns | 900ns | 1.8us | 7us 50 us | 300 s
. Gzi(;::Islgﬂrr)gose Opto-Electronic Measurements NEP (IHz, 830 nm) SOpUY | SHEERY BUDEY 2Dty @0 | 2T | A0
« Optical Receiver for Use with Lock-In Amplifiers measured at 10kHz | 10kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz
Integr. Input Noise (rms)* 39nW | 5nW | 1.3 nW | 400 pW | 130 pW | 17 pW | 2.5 pW
Input Offset Drift (/°C) 60nW | 6nW | 06nW | 51p |51pW | 0.8pW | 0.6 pW
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
Block Diagram Ve Gt Programmable brogrammable  Bufer-Ampifir and CW Saturation Power 2mW | 1mW [ 01mW | 10pW | 1uW | 0.1 uyW | 10 nW
ACIDCCouing - GamAmaiter - Bendatming Gain Setting (High Speed) (VIW) 10° 10° 107 10° 10° 10" 10" 9 o
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz g g-;_
1/ Rise / Fall Time (10% - 90%) 700ns | 700ns | 900 ns | 1.8 us 7 us 50 ys | 300 ps ¢ g
U [j’ NEP (/NHz, 830 nm) 25pW | 3.5pW | 800fW | 240fW | 80fW | 24fW | 10fW
= measured at 10kHz | 10kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz
— : Integr. Input Noise (rms)* 24nW | 3.7nW | 1.1 nW | 350 pW | 110 pW | 16 pW | 2.3 pW
i Spe — Input Offset Drift (/°C) 60nW | 6nW | 0.6nW | 51pW | 5.1pW | 0.8 pW | 0.6 pW
petecer Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
CW Saturation Power 0AmW | 10puW | 1uyW |01 uW | 10nW | 1nW | 0.1 nW

Parameter Supply Voltage
Control Unit Regﬁlgtor ¢

./‘ ”
K
Manual ° EZ |< Optocoupler POWER
Switches Isolate Unit SUPPLY
DIG. CONTROL
INPUTS BS01-OE-200-R1

* The integrated input noise is measured with a shaded input in the full bandwidth (,FBW*) setting. The

input referred peak-peak noise can be calculated from the rms noise as follows:

P Input Noise peak peak = P Input Noise rms X 6

The output noise is given by: U output Noise IMS = P00t noise FMS X Gain

U Output Noise peak peak = U Output Noise rms X 6 = P Input Noise rms X Gain X 6

The integrated noise will be reduced considerably by setting the low pass filter to “10 Hz” instead of “FBW”.
This is especially useful for continuous wave (cw) measurements.
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External Connectors (at backside, Standard Configuration)

Input

OE-200-UV-FS 25 mm round flange for free space applications
OE-200-UV-FC FC fiber optic receptacle
OE-200-UV-SMA SMA fiber optic receptacle

Output

BNC

Specifications (continued)

Output Voltage Range

+ 10V (@ 2 1 MQ load)

Power Supply

LEMO series 1S, 3-pin fixed socket
Pin1:+15V

Pin2:-15V

Pin 3: GND

PIN 1
+Vs

PIN 3
GND

50 Q (terminate with = 1 MQ load for

Output Output Impedance best performance)
Max. Output Current + 30 mA
Indicator LED Function overload

Digital Control

Control Input Voltage Range

LOW bit: - 0.8 ...+ 1.2V,
HIGH bit: + 2.3 ... + 12V

Control Input Current

OmMA@OV,15mA@+5V,45mA@
+12V

Overload Output

non active: 0 V , max. - 1 mA,
active: 5.1 V, max. 7 mA

Ext. Offset Control Control

Control Port

Sub-D 25-pin, female, qual. class 2

Pin 1: + 12 V (stabilized power supply output)

Pin 2: - 12 V (stabilized power supply output)

Pin 3: AGND (analog ground for pins 1 - 8)

Pin 4: + 5 V (stabilized power supply output)

Pin 5: status output: HIGH = overload

Pin 6: signal output (connected to BNC)

Pin 7: NC

Pin 8: input offset control voltage

Pin 9: DGND (ground for digital control pins 10 - 14)
Pin 10: digital control input: gain, LSB

Pin 11: digital control input: gain

Pin 12: digital control input: gain, MSB

Pin 13: digital control input: AC/DC

Pin 14: digital control input: high speed / low noise
Pin 15 - 25: NC

Available Models

OE-200-UV-FS free space input, no calibration
OE-200-UV-FC FC receptacle, calibrated at 830 nm
OE-200-UV-SMA SMA receptacle, calibrated at 830 nm
OE-200-S customized versions available on request

Voltage Range =10
Offset Control Input Impedance | 20 kQ
Conversion Factor 40 pA/V
Supply Voltage +15V

+ 110 / - 80 mA (depends on operating

Power Supply Supply Current conditions, recommended power supply
capability minimum + 200 mA)
Stabilized Power Supply Output | £ 12V, max. 150 mA, + 5V, max. 50 mA
Weight 320 g (0.74 Ib.)
Case
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40..+80°C
Temperature Range
Operating Temperature 0..+60°C
Max. CW Power (Averaged) 20 mW

Absolute Maximum
Ratings

Digital Control Input Voltage

-5V /+ 16 V relative to digital ground
DGND (pin 9)

Analog Control Input Voltage

+ 15 V relative to analog ground AGND
(pin 3)

Power Supply Voltage

+22V

Remote
Control
Operation

Remote control input bits are opto-isolated and connected by a logical OR
function to the local switch settings. For remote control set the corresponding
local switches to “Remote”, "AC" and "H” and select the desired setting via a
bit code at the corresponding digital inputs. Mixed operation, e.g. local AC/DC

e setting and remote controlled gain setting, is also possible.
The switch setting “FBW / 10 Hz” of the low pass signal filter is not remote
controllable.
Low Noise High Speed . .
Gain (V/W) Gain (V/W) P,\'/I”S:Bz Pin 11 PI'_”Séo
Pin 14=HIGH Pin 14=LOW
10° 10° LOW LOW LOW
10* 10° LOW LOW HIGH
Gain Setting 10° 107 LOW HIGH LOW
10° 10° LOW HIGH HIGH
10’ 10° HIGH LOW LOW
10° 10" HIGH LOW HIGH
10° 10" HIGH HIGH LOW
Coupling Pin 13
AC/DC AC Low
Setting
DC HIGH

Slosuss
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Variable Gain Photoreceiver -
Fast Optical Power Meter

\ OE-200-IN1

Spectral Response o5

0,45

04

o
w
&)

/]
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N
P

Sensitivit y[ A/W]

)
N
//

o
N

N
0,05 AN

0

1002 00 3004 00 5006 00 7008 00 9001 0001 100
DG-OE-200-UV-10

Wavelength [nm]

Dimensions

Free Space Input OE-200-UV-FS:
147 FEATURES

55 « Conversion Gain Switchable from 1 x 10°to 1 x 10" V/W

* InGaAs PIN Detector with 100 yum Active Diameter in FC Fiber Optic Receptacle
* Spectral Range 900 - 1700 nm

* Calibrated at 1300 nm

* Bandwidth up to 500 kHz

* Local and Remote Control

137 mm

4,7 mm

O
_— GAIN
1| IN our
OVERLOAD
@ °

15 mm
44 mm
51 mm

'y O O O POWER APPLICATIONS
3 * Fast Fiber Optic Power Meter
Il Il ooz * Spectroscopy

*» General Purpose Opto-Electronic Measurements
* Optical Receiver for Use with Lock-In Amplifiers

‘ 25mm
—c—
ﬂ
©

Current to

BlOCk Diag I'am Voltage Converter

DZ-0E-200-75-10 »
Programmable Programmable Buffer-Amplifier and

AC /DC Coupling Gain Amplifier Bandwidth Limiting

Fiber Optic Input OE-200-UV-FC and OE-200-UV-SMA:

157 mm

OPTICAL
150 mm INPUT

137 mm

O [
=
GAIN
IN our
‘OVERLOAD
@ ° =

siosuag
. uonasyeq

16,56 mm

gl E Low Noise
| = 0
3 High Speed
OFFSET H‘CH(S)PEED m()HZ 6 POWER Overload ;
4
@ LOW NOISE FBW DC Detector
e} v
X3,2 mm Parameter Supply Voltage
Control Unit Regulator
/‘ z
K
Manual ° EZ |< Optocoupler POWER
ﬂ n n Switches Isolate Unit SUPPLY
i o____Jo
| INPUTS BS01-OE-200-R1
8 2
T -

DZ-OE-200FC-10

&
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Specifications (continued)

Output Voltage Range

+ 10V (@ = 1 MQ load)

50 Q

Specifications | Test Conditions Vs =15V, Ta=25°C
Conversion Gain 1x10°...1x 10" V/IW (@ 1300 nm)
Gai Gain Accuracy 1 1 % electrical, between settings
ain
Conversion Gain Accuracy + 5 % electro-optical (Popt <1 mW, @ 1300 nm)
Gain Dirift see table below
Lower Cut-Off Frequency DC / 1 Hz, switchable
Frequency :
Upper Cut-Off Frequency up to 500 kHz (see table below), switchable to 10 Hz
Response
Gain Flatness +0.1dB
Noise Equivalent Power (NEP) |see table below
Input Max. CW Saturation Power see table below
. + 600 pA, adjustable by offset trimpot or
Offset Current Compensation 1+ 400 pA, adjustable by external control voltage
InGaAs PIN photodiode with ball lens in FC fiber
Detector
receptacle
Active Area @ 100 pm
DR Spectral Response 900 — 1700 nm
Sensitivity 0.85 A/W (@ 1300 nm)
Dark Current 2 pA typ.

Output Output Impedance (terminate with = 1 MQ load for best performance)
Max. Output Current + 30 mA
Indicator LED Function overload

Performance Depending on Gain Setting

Digital Control

Control Input Voltage Range

LOW bit: - 0.8 ...+ 1.2V,
HIGH bit: + 2.3 ... + 12V

Control Input Current

OmMA@OV,1.5mA@+5V,45mA@ + 12V

Overload Output

non active: 0 V, max. - 1 mA,
active: 5.1V, max. 7 mA

Ext. Offset Control Control

Gain Setting (Low Noise) (V/W) 10° 10°* 10° 10° 10’ 10° 10°
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900ns | 1.8 ys 7 us 50 us | 300 ps
NEP (/VHz, 830 nm) 22pW | 3.7pW | 550fW | 170 fW | 52 fW | 19 fW 8 fw
measured at 10 kHz | 10kHz | 10 kHz | 1 kHz 1kHz | 100 Hz | 100 Hz
Integr. Input Noise (rms)* 25nW | 3nW | 650nW | 160 pW | 50 pW | 7 pW 1 pW
Input Offset Drift (/°C) 40nW | 4nW | 0.4 nW 34p | 34pW | 0.5pW | 0.4 pW
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
CW Saturation Power 2 mw TmW |0 AmW | 10uW | 1uW | 0.1 yW | 10 nW
Gain Setting (High Speed) (V/W) 10° 10° 10’ 10° 10° 10" 10"
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900ns | 1.8 ys 7 ys 50 ys | 300 us
NEP (/NHz, 830 nm) 17pW | 22pW | 550 fwW | 170fW | 52fW | 19fW 8 fw
measured at 10kHz | 10kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz
Integr. Input Noise (rms)* 15nW | 2.2nW | 550 nW | 150 pW | 46 pW | 6.5pW | 1 pW
Input Offset Drift (/°C) 40nW | 4nW | 04nW | 34pW | 3.4pW | 0.5pW | 0.4 pW
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
CW Saturation Power 0O1mW | 10puW | 1puyW [ 01 W | 10nW | 1 nW | 0.1 nW

* The integrated input noise is measured with a shaded input in the full bandwidth (,FBW*) setting. The

input referred peak-peak noise can be calculated from the rms noise as follows:

The output noise is given by:

P Input Noise peak peak = P Input Noise rms X 6
U Output Noise rms = P Input Noise rms X Galn

U Output Noise peak peak = U Output Noise rms X 6 = P Input Noise rms X Gain X 6

The integrated noise will be reduced considerably by setting the low pass filter to “10 Hz” instead of “FBW”.
This is especially useful for continuous wave (cw) measurements.

Voltage Range S
Offset Control Input Impedance | 20 kQ
Conversion Factor 40 pA/V
Supply Voltage +15V
+110/- 80 mA
Power Supply Supply Current (depends on operating conditions, recommended
power supply capability minimum £ 200 mA)
Stabilized Power Supply Output | £ 12V, max. 150 mA, + 5V, max. 50 mA
Weight 320 g (0.74 Ib.)
Case
Material AlMg4.5Mn, nickel-plated
Temperature Storage Temperature -40...+80°C
Range Operating Temperature 0..+60°C
Max. CW Power (Averaged) 20 mW
Absolute Digital Control Input Voltage -5V /+ 16V relative to digital ground DGND (pin 9)
Maximum
Ratings Analog Control Input Voltage *+ 15 V relative to analog ground AGND (pin 3)

Power Supply Voltage

+22V

Slosuss
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External Connectors (at backside, Standard Configuration) Spectral Response

OE-200-UV-FS 25 mm round flange for free space applications 045
Input OE-200-UV-FC FC fiber optic receptacle
OE-200-UV-SMA SMA fiber optic receptacle

Output BNC

0,4

0,35

yd

N
P

LEMO series 1S, 3-pin fixed socket
Pin1:+15V

Pin2:-15V

Pin 3: GND

PIN 1
+Vs

Sensitivity[ A/W]

N
N
v

Power Supply

™
)

<
N

//

Sub-D 25-pin, female, qual. class 2 0.05 \\

Pin 1: + 12 V (stabilized power supply output) 0
Pin 2: - 12 V (stabilized power supply output) 1002 00 3004 00 5006 00 7008 00 9001 0001 100
Pin 3: AGND (analog ground for pins 1 - 8) Wavelength [nm] DG-0E-200-U-10
Pin 4: + 5 V (stabilized power supply output) . .
Pin 5: status output: HIGH = overload Dimensions

Pin 6: signal output (connected to BNC) Free Space Input OE-200-UV-FS:

Pin 7: NC |
Pin 8: input offset control voltage 135mm
Pin 9: DGND (ground for digital control pins 10 - 14) 127 mm
Pin 10: digital control input: gain, LSB A7 ‘

Pin 11: digital control input: gain i[ I—

Control Port

i

Pin 12: digital control input: gain, MSB
Pin 13: digital control input: AC/DC @
Pin 14: digital control input: high speed / low noise

OFFSET

Pin 15 - 25: NC o o o

OE-200-UV-FS free space input, no calibration
OE-200-UV-FC FC receptacle, calibrated at 830 nm 8] N pa2mm
OE-200-UV-SMA SMA receptacle, calibrated at 830 nm
OE-200-S customized versions available on request

15mm
44 mm
51mm

Available Models

Remote control input bits are opto-isolated and connected by a logical OR _ Q nn n ,
function to the local switch settings. For remote control set the corresponding
local switches to “Remote”, "AC" and "H” and select the desired setting via a
bit code at the corresponding digital inputs. Mixed operation, e.g. local AC/DC —x -

setting and remote controlled gain setting, is also possible. . i
Fiber Optic Input OE-200-UV-FC and OE-200-UV-SMA:

157 mm

25 mm
)
©)]
9
] 28 mm
g 43 mm

General

The switch setting “FBW / 10 Hz” of the low pass signal filter is not remote
controllable.

Low Noise High Speed . .
Gain (V/W) Gain (V/W) P|\|/|ns182 Pin 11 PI'_”SéO
Pin 14=HIGH Pin 14=LOW I&fﬁ —

150 mm

Slosuss
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137 mm

16,5mm

Remote

GAIN

IN our

OVERLOAD
o

Control 10° 10° LOW LOW LOW

Operation 10* 10° LOW LOW HIGH w0
Gain Setting 10° 107 LOW HIGH LOW 3 Q8 Q POWER

10° 108 LOW HIGH HIGH i I o

107 10° HIGH LOW LOW

10° 10" HIGH LOW HIGH

10° 10" HIGH HIGH LOW Q 10

Coupling Pin 13 © ©

ARG [ e Ul E— |

DC HIGH - -

44 mm
51 mm

28 mm
43 mm
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Variable Gain Photoreceiver -

Fast Optical Power Meter

OE-200-IN2

FEATURES
« Conversion Gain Switchable from 1 x 10°to 1 x 10" V/W
* InGaAs PIN Detector with 100 um Active Diameter in FC Fiber Optic Receptacle
* Spectral Range 900 - 1700 nm
* Calibrated at 1550 nm
* Bandwidth up to 500 kHz
* Local and Remote Control

APPLICATIONS

* Fast Fiber Optic Power Meter

* Spectroscopy

* General Purpose Opto-Electronic Measurements
* Optical Receiver for Use with Lock-In Amplifiers

BlOCk Diag ram \Sglzraegne' g)onverler

Programmable Programmable Buffer-Amplifier and
AC/DC Coupling Gain Amplifier Bandwidth Limiting

OPTICAL
INPUT

\\

Low Noise
High Speed

Overload
Detector

Parameter Supply Voltage
Control Unit Regﬁlgtor ¢

I I
”
Manual ./: EZ/’ |< Optocoupler ggg\’;&

Switches Isolate Unit

DIG. CONTROL
INPUTS BS01-OE-200-R1
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Specifications

Test Conditions

Vs=x15V, Ta=25°C

Conversion Gain

1x10°...1x 10" V/W (@ 1300 nm)

Gain Accuracy

* 1 % electrical, between settings

Gain
Conversion Gain Accuracy + 5 % electro-optical (Popt <1 mW, @ 1300 nm)
Gain Drift see table below
Lower Cut-Off Frequency DC / 1 Hz, switchable
Frequency .
R Upper Cut-Off Frequency up to 500 kHz (see table below), switchable to 10 Hz
esponse
Gain Flatness +0.1dB
Noise Equivalent Power (NEP) |see table below
Input Max. CW Saturation Power see table below
. + 600 pA, adjustable by offset trimpot or
Offset Current Compensation + 400 pA, adjustable by external control voltage
InGaAs PIN photodiode with ball lens in FC fiber
Detector
receptacle
Active Area @ 100 ym
REtecl Spectral Response 900 — 1700 nm
Sensitivity 0.95 A/W (@ 1550 nm)
Dark Current 2 pAtyp.

Performance Depending on Gain Setting

Gain Setting (Low Noise) (V/W) 10° 10* 10° 10° 10’ 10° 10°
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900 ns | 1.8 us 7 us 50 us | 300 ps
NEP (/VHz, 830 nm) 20pW | 24 pW | 480fW | 150 fW | 47 fW | 17 fW 7 fwW
measured at 10kHz | 10kHz | 10kHz | 1kHz 1kHz | 100 Hz | 100 Hz
Integr. Input Noise (rms)* 23nW | 2.8nW | 570 nW | 140 pW | 44 pW | 6.2 pW | 1 pW
Input Offset Drift (/°C) 40nW | 4nW | 04 nW 34p 3.4pW | 0.5pW | 0.4 pW
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
CW Saturation Power 2 mW TmW |01 mW | 10uW | 1pW | 0.1 yW | 10 nW
Gain Setting (High Speed) (V/W) 10° 10° 10’ 10° 10° 10" 10"
Upper Cut-Off Frequency (- 3 dB) | 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz
Rise / Fall Time (10% - 90%) 700ns | 700ns | 900 ns | 1.8 us 7 us 50 ys | 300 us
NEP (/VHz, 830 nm) 15pW | 2.0 pW | 480fW | 150 fW | 47 fW | 17 fW 7 fw

measured at 10kHz | 10kHz | 10kHz | 1kHz | 1kHz | 100 Hz | 100 Hz
Integr. Input Noise (rms)* 13nW [ 1.9nW | 480 nW | 130 pW | 40 pW | 5.7 pW | 1 pW

Input Offset Drift (/°C) 40nW | 4nW | 04nW | 34pW | 3.4pW | 0.5pW | 0.4 pW
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%

CW Saturation Power 0.1 mW

10uW | 1pW | 01 pW | 10nW | 1nW | 0.1 nW

* The integrated input noise is measured with a shaded input in the full bandwidth (,FBW®) setting. The

input referred peak-peak noise can be

calculated from the rms noise as follows:

The output noise is given by:

P Input Noise peak peak = P Input Noise rms X 6
U Output Noise rms = P Input Noise rms X Galn

U Output Noise peak peak = U Output Noise rms X 6 = P Input Noise rms X Gain X 6

The integrated noise will be reduced considerably by setting the low pass filter to “10 Hz” instead of “FBW”.
This is especially useful for continuous wave (cw) measurements.

Slosuss
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External Connectors (at backside, Standard Configuration)

Input FC fiber optic receptacle
Output BNC
LEMO series 1S, 3-pin fixed socket
Power Supbl Pin1:+15V
Specifications (continued) PPl Pin 2: - 15V
Pin 3: GND
Output Voltage Range 10V (@ = 1 MQ load)
S TP 50 Q (terminate with = 1 MQ load for Sub-D 25-pin, female, qual. class 2
P p P best performance) Pin 1: + 12 V (stabilized power supply output)
Pin 2: - 12 V (stabilized power supply output)
Max. Output Current + 30 mA Pin 3: AGND (analog ground for pins 1 - 8)
Pin 4: + 5 V (stabilized power supply output)
Indicator LED Function overload Pin 5: status output: HIGH = overload
Control Input Voltage Range HOBYLBIE o WS o2 T2 E:: g E%nal oulput {connected fo BC)
HIGH bit: + 2.3 ... + 12V el (e Pin 8: input offset control voltage
Pin 9: DGND (ground for digital control pins 10 - 14)
OmMA@OV,1.5mA@+5V, 4.5 mA . - . .
Control Input Current +12 V@ @ e Pin 10: digital control input: gain, LSB
Pin 11: digital control input: gain
non active: 0 V, max. - 1 mA, Pin 12: digital control input: gain, MSB
Digital Control Overload Output active: 5.1 V, max. 7 mA Pin 13: digital control input: AC/DC
Pin 14: digital control input: high speed / low noise
Ext. Offset Control Control Pin 15 - 25: NC
Volt R +10V
offage Range . OE-200-IN2-FC FC receptacle, calibrated at 1550 nm
Available Models OE-200-S customized . ilabl ¢
Offset Control Input Impedance | 20 kQ -200-S customized versions available on reques

COTVETEIOT e o AU Remote control input bits are opto-isolated and connected by a logical OR
Supply Voltage +15V function to the local switch settings. For remote control set the corresponding
~ local switches to “Remote”, "AC" and "H” and select the desired setting via a
+ 110 / - 80 mA (depends on operating General bit code at the corresponding digital inputs. Mixed operation, e.g. local AC/DC
Power Supply Supply Current conditions, recommended power supply setting and remote controlled gain setting, is also possible.
capability minimum + 200 mA) »w O
The switch setting “FBW / 10 Hz” of the low pass signal filter is not remote % =
Stabilized Power Supply Output | £ 12V, max. 150 mA, + 5V, max. 50 mA controllable. S g—
=)
i Low Noise High Speed ; : .
Weight 320 g (0.74 Ib.
Case J 9l ) Gain (V/W) Gain (V/W) Pin 12 Pin 11 Pin 10
. . . _ . _ MSB LSB
Material AlMg4.5Mn, nickel-plated Remote Pin 14=HIGH Pin 14=LOW
. Control 10° 10° LOW LOW LOW
Storage Temperature -40..+80°C Operation 10° 10° o = T
Temperature Range _ .
Operating Temperature 0..+60°C Gain Setting 10° 107 LOW HIGH LOW
Max. CW Power (Averaged) 20 mW 10° 10° LOwW HIGH HIGH
) . 10’ 10° HIGH LOW LOW
Digital Control Input Voltage 'DgXD/ = 116 VRN 1 ElgiE] Gt 10° 10" HIGH LOwW HIGH
: (pin 9)
Absolute Maximum 10° 10" HIGH HIGH LOW
Ratings ;
Analog Control Input Voltage * .15 U ElEive [ znel grovnel AEhD Coupling Pin 13
(pin 3) AC/DC AC LOW
Setti
Power Supply Voltage +22V eting DC HIGH
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Spectral Response

Dimensions

16,5 mm

o o o 2
T ™ W o o

o o
™

Sensitivity [A/W]
N e

o
w

02
01
0

8009

_—
I
|1

Wavelengh [nm

44 mm
51 mm
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Low-Noise Photoreceiver with
Si PIN Photodiode

LCA-S-400K-SI

FEATURES

* Large Area Si PIN Detector, 2.5 mm Active Diameter

* Spectral Range 400 ... 1100 nm

« Amplifier Transimpedance (Gain) 1.0 x 10" V/A
* Max. Conversion Gain 6.2 x 106 V/IW @ 900 nm

* Bandwidth DC ... 400 kHz

APPLICATIONS

» Spectroscopy

» General Purpose Opto-Electronic Measurements
* Optical Front-End for Oscilloscopes, A/D Converters and

Lock-In Amplifiers

The photoreceiver will be delivered
without post holder and post

Specifications

Test Conditions

Vs=+15V, Ta = 25°C

Transimpedance

1.0 x 10" V/A (@ >10 kQ load)

L] L]

el____J¢

28 mm
43 mm

A,

4

DZ-OE-200-FC-10

Gain Max. Conversion Gain 6.2 x 10° V/W (@ 900 nm)
Lower Cut-Off Frequency DC
Frequency Upper Cut-Off Frequency (- 3 dB) 400 kHz
Response Rise- / Fall-Time (10% - 90%) 1 us
Gain Flatness +0.5dB
Detector Material Si PIN photodiode
Detector Active Area @ 2.5mm
Spectral Response 400 ... 1100 nm
Input Input Offset Compensation 1 300 nA, adjustable by offset trimpot
Max. Optical Input Power 1.6 pW (for linear amplification @ 900 nm)
Noise Min. NEP 130 fW/AHz (@ 900 nm, 10 kHz)
Output Voltage Range +10V (@ = 10 kQ load)
Max. Output Current + 30 mA
Output Output Impedance °0Q

(terminate with = 10 kQ load for best performance)

Output Noise

10 mV peak-peak
(@ 1 MQ load, no signal on photodiode)

siosuag
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Supply Voltage +15V L N = P h t - = t h
Power Supply + 40 mA typ. (depends on operating conditions, OW- OISe O Orecelver WI
Supply Current - -
recommended power supply capability minimum + 150 mA)
| ]
InGaAs PIN Photodiod
Case
Material AlMg4.5Mn, nickel-plated n a S o o Io e
Temperature Storage Temperature -40 ... +100 °C LCA-S-400K-IN
Range Operating Temperature |0 ... +60 °C
Absolute Optical Input Power 10 mW
Maximum
Ratings Power Supply Voltage |22V
07
06
= \
§ 05 P —
% 00 ! FEATURES
Spectral E 03 D \ * Large Area Si PIN Detector, 2.5 mm Active Diameter
Response g // \ * Spectral Range 400 ... 1100 nm
e 02 /’ « Amplifier Transimpedance (Gain) 1.0 x 10" V/A
o |/ \ + Max. Conversion Gain 6.2 x 10° V/W @ 900 nm
-~ * Bandwidth DC ... 400 kHz
0
3004 00 5006 00 7008 00 9001 0001 100 1200
Navcln APPLICATIONS
oo » Spectroscopy
Connectors * General Purpose Opto-Electronic Measurements The bhot . il be deli d
. Onfi _ ; e photoreceiver will be delivere
Input optical, free space, 25 mm @ round flange compatible with microbench systems (B:g:f?rl] E\rr?]gﬁ;:rz for Oscilloscopes, A/D Converters and without post holder and post
Output BNC
PIN 1
LEMO series 1S, 3-pin fixed socket +Vs Specifications | Test Conditions Vs=x15V, Ta =25°C
Pin 1: + 15V
Power Supply Pin 2: - 15V | PIN3 Transimpedance 1.0 x 10" VIA (@ >10 kQ load)
Lo GND Gain
Pin 3: GND Max. Conversion Gain 9.5 x 10° V/IW (@ 1550 nm)
Lower Cut-Off Frequency DC
. . @3.2 mm
Dimensions Frequency Upper Cut-Off Frequency (- 3 dB) | 400 kHz
O Response Rise- / Fall-Time (10% - 90%) 1 ps
w o
-y POWER > 4.7 mm Gain Flatness +0.5dB % =
E E o &
s E ] s |E Detector Material InGaAs PIN photodiode 4 g
3 2 Photosensitive Surface 2 2 .
OUTPUT OPTICM‘:I;':_" — Detector Active Area J 0.5 mm
Spectral Response 900 ... 1700 nm
- O v v
: ¢ Input Offset Compensation + 300 nA, adjustable by offset trimpot
npu
740 mm Max. Optical Input Power 1 uW (for linear amplification @ 1550 nm)
som i Noise Min. NEP 75 fW/AHz (@ 1550 nm, 10 kHz)
£
155 mm] S Output Voltage Range +10V (@ = 10 kQ load)
. . Max. Output Current + 30 mA
E
£ I B (- Output 50Q
o E o O — P s Ouifpuit Imppeeines (terminate with = 10 kQ load for best performance)
o M4 UNC8-32 «
v I v . 10 mV peak-peak
Ouifpit Nefse (@ 1 MQ load, no signal on photodiode)

DZ-FWPR_1.cdr
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Supply Voltage +15V L N = P h t = = t h
Power Supply + 40 mA typ. (depends on operating conditions, OW- OISe O Orecelver WI
Supply Current - -
recommended power supply capability minimum + 150 mA)
| ]
InGaAs PIN Photodiod
Case
Material AlMg4.5Mn, nickel-plated n a S o o Io e
Temperature Storage Temperature -40 ... +100 °C HCA-S-200M-SI
Range Operating Temperature |0 ... +60 °C
Absolute Optical Input Power 10 mW
Maximum
Ratings Power Supply Voltage |22V
10
4+
08 P A FEATURES
§ — \ + Si PIN Detector, 0.8 mm Active Diameter
> 06 — \ * Spectral Range 320 ... 1000 nm
= * Bandwidth DC ... 200 MHz
Spectral 3 0 « Amplifier Transimpedance (Gain) 2.0 x 10* V/A
Response g + Max. Conversion Gain 1.1 x 10* V/W (@ 800 nm)
02
APPLICATIONS
) » Spectroscopy
8009 00 1000 1100 1200 1300 1400 1500 1600 1700 1800 * ga?t P|U_|I_S? and Transient Measurements
+ Optical Triggering : . .
Wavelength
. : avelength [nm] * Optical Front-End for Oscilloscopes, A/D Converters and Thi phtotore:cr? 'Ygr wil (tj)e detllvered
onnectors Fast Lock-In Amplifiers without post holder and pos
Input optical, free space, 25 mm @ round flange compatible with microbench systems
Output BNC
PIN 1 Specifications Test Conditions Vs=+15V, Ta=25°C
LEMO series 1S, 3-pin fixed socket Vs
p Suool Pin 1: + 15V Gai Transimpedance 2.0x 10* V/A (@ 50 Q load)
OWerSupPly  Ipin 2: - 15v ELE amn ion Gai 4
' GND Max. Conversion Gain 1.1 x10" VIW (@ 800 nm)
Pin 3: GND
Lower Cut-Off Frequency DC
Dimensions 3.2 mm Frequency Upper Cut-Off Frequency (- 3 dB) | 200 kHz(+ 10 %)
S \ Response Rise- / Fall-Time (10% - 90%) 1.8 us
Gain Flatness +1dB » O
v POWER > 4.7 mm s 2
e e |, Detector Material Si PIN photodiode g %
) | o n
:rrl § Photosensitive Surface \‘ @ é Detector Active Area @ 0.8 mm :.,
OUTPUT OPTICAL IN" 41 | T Spectral Response 320 ... 1000 nm
v o) : ¢ Input Offset Compensation + 100 pA adjustable by offset trimpot
v v npu
’ Max. Optical Input Power 110 yW (for linear amplification, @ 800 nm)
74.0 mm . .
Y > Noise Min. NEP 9.3 pW/VHz (@ 800 nm, 10 MHz)
£ +1.2V (@ 50 Q load)
155 mm] S QUL RIIERD [RENE for linear operation and low harmonic distortion
. s Max. Output Voltage Range 1.7V (@ 50 Q load)
g A5 Output Outout Imoed 50 O
o £ © O Q)+ | utput impedance (terminate with > 10 kQ load for best performance)
o M4 UNC8-32 «
i —_ v . 18 mV peak-peak
Quifpui Vet (@ 50 Q load, no signal on photodiode)

DZ-FWPR_1.cdr
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Supply Voltage +15V Typical Performance Characteristics
Power Supply Supply Current + 50 mA typ. (depends on operating conditions, Frequency Response
PRy recommended power supply capability minimum + 150 mA) Offs -34.1 0B REW 3 MHz
c Weight 210 g (0.5 Ibs) ALt 3> dB VEW 10 kHz H1[1] 2.9% d6
ase .53, 21783
Material AIMg45Mn, nickel-plated Rl -53.1 dBm SWT 65mes &1 F200MH00 MHE
Temperature Storage Temperature -40 ... +100 °C 18 4B
Range Operating Temperature |0 ... +60 °C
Absolute Optical Input Power 10 mW T
Maximum 48 .
Ratings Power Supply Voltage |22V ——l_ ---'1I.__
08 -5 4B e e S
HH"H
05 v -10 4B =
_ )% ~J
§>04 / \ -15 dB ~
% \ -20 dB
Spectral 5 03 § \
Response £ 02 o \ -25 d
& /|
V
0.1 [ \ =30 dB
0
2003 00 4005 00 6007 00 8009 00 1000 1100 Start 20.0 MHz Stop 400.0 MHz
Wavelength [nm]
Connectors Noise Spectrum A 1 i
Input optical, free space, 25 mm @ round flange compatible with microbench systems Abt 0 R ¢ AR 1 RHT NalSE? 292, 128779 AV/VHE
Output BNC Aol 2.4 mh SWT EIOE 254400000000 M H=
1 LR 103, 266894 b+ He
) o PIN 1 10 reid - 10, 000000000 HHE
LEMO series 1S, 3-pin fixed socket s |
Power Suppl Pin 1: + 15V l
PR I pin 2. - 15v o |
Pin 3: GND 1 miy
T ]
-E-"'V__L"‘--‘-'\..\__‘_
Dimensions esamn “Wﬂ-v—ﬂv*“" 1 !
S i
' 1 w o
v POWER > 4.7 mm | 2 &
T n
£t ST e | ! g g
3 2 Photosensitive Surface 2 2 1 .
OUTPUT OPTlcm‘II: ﬁ J
1V
- O v v 1
“ Ry, Start 0.0 Hz Stop 400.0 MHZ
saomm ] Note: Spectral noise data is measured at the amplifier output with darkened photo diode.
E To determine the spectral input noise divide the measured output noise by the amplifier conversion gain.
<125 mm) o Conversion gain (V/W) = amplifier gain (20,000 V/A) x photo sensitivity (A/W).
A E A
E Y Marker Frequency Output Noise Resulting Input Noise (NEP)
- O O—— i ¥ |5
N3 Mé  UNC832 S 1 10 MHz 103 nV/AHz 9.3 pW/\Hz (@ 800 nm)
— 2 254 MHz 292 nV/AHz 27 pW/\VHz (@ 800 nm)

DZ-FWPR_1.cdr
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Typical Performance Characteristics (continued) Typical Performance Characteristics
Pulse Response to Square Wave Input Signal (with 16 times averaging)
Small Signal Response
output signal for 1.5 yW modulated optical input signal, 1 MHz square wave

T M v : —— .‘I e, ) (without (top) and with 64 times averaging (bottom))
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Large Signal Response 552 mm
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High-Speed Photoreceiver with
InGaAs PIN Photodiode

HCA-S-200M-IN

FEATURES
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* InGaAs PIN Detector, 0.3 mm Active Diameter

* Spectral Range 900 ... 1700 nm

* Bandwidth DC ... 200 MHz

« Amplifier Transimpedance (Gain) 2.0 x 10* V/A

+ Max. Conversion Gain 1.9 x 10* V/W (@ 1550 nm)

APPLICATIONS
* Spectroscopy
* Fast Pulse and Transient Measurements
* Optical Triggering

* Optical Front-End for Oscilloscopes, A/D Converters

and Fast Lock-In Amplifiers

The photoreceiver will be delivered
without post holder and post

Supply Voltage +15V
Power Supply Supply Current + 60 mA typ. (depends on operating conditions,
recommended power supply capability minimum + 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Temperature Storage Temperature -40 ... +100 °C
Range Operating Temperature | O ... +60 °C
Absolute Optical Input Power 10 mW
Maximum
Ratings Power Supply Voltage | £22V
1.0
1
/
08 = \
s 1 \
=3 v
"E 0.6
Spectral 3 04 /
Response g |
o
0.2
0
8009 00 1000 1100 1200 13001 4001 500 16001 700 1800
Wavelength [nm]
Connectors % &
g S
Input optical, free space, 25 mm @ round flange compatible with microbench systems & g
Output BNC
LEMO series 1S, 3-pin fixed socket o
Power Suppl Pin 1: + 15V
PPY | pin 2: - 15v GND
Pin 3: GND

Specifications Test Conditions Vs =x15V, Ta = 25°C
) Transimpedance 2.0 x 10* V/A (@ 50 Q load)
Gain Max. Conversion Gain 1.9 x 10* V/W (@ 1550 nm)
Lower Cut-Off Frequency DC
Frequency Upper Cut-Off Frequency (- 3 dB) | 200 MHz (+ 10 %)
Response Rise- / Fall-Time (10% - 90%) 1.8 us
Gain Flatness +1dB
Detector Material InGaAs PIN photodiode
Detector Active Area @ 0.3 mm
Spectral Response 900 ... 17700 nm
Input Offset Compensation + 100 pA adjustable by offset trimpot
- Max. Optical Input Power 60 pW (for linear amplification, @ 1550 nm)
Noise Min. NEP 5.4 pW/Hz (@ 1550 nm, 10 MHz)
QUIATVIEE R fio: .Iﬁt\a/a(r(%pi?a%cl)za:r:d low harmonic distortion
Max. Output Voltage Range £1.7V (@ 50 Q load)
G Output Impedance & Q. .
(terminate with 50 Q load for best performance)
Output Noise (ch/rgz)/ gelzgzjrfenaoksignal on photodiode)
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Typical Performance Characteristics
Frequency Response

Py -2 1 B RBW 3 MHr . T .
iz T VWIS il I Typical Performance Characteristics (continued)
Rl -53.1 cBm EWT G5ms FO5. 440000000 HH Pulse Response to Square Wave Input Signal (with 16 times averaging)
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| I [ output signal for 100 MHz, 50 yW modulated optical input signal (with 4 times averaging)
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Note: Spectral noise data is measured at the amplifier output with darkened photo diode.
To determine the spectral input noise divide the measured output noise by the amplifier conversion gain.
Conversion gain (V/W) = amplifier gain (20,000 V/A) x photo sensitivity (A/W).
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Marker Frequency Output Noise Resulting Input Noise (NEP)

1 10 MHz 103 nV/AHz 5.4 pW/NHz (@ 1550 nm)

2 200 MHz 323 nV/\VHz 17 pW/AHz (@ 1550 nm) e ﬁ" £
- L (R
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Typical Performance Characteristics

Small Signal Response
output signal for 1.5 yW modulated optical input signal, 1 MHz square wave
(without (top) and with 64 times averaging (bottom))
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Dimensions
@3.2mm
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v POWER [> 4.7 mm
13 13
£ £ | E £
o £ S S
3 3 Photosensitive Surface 2 ‘c_>
OUTPUT OPTICALIN 41| —%—
" O v 4
« 74.0 mm >
N 84.0 mm ”

12.7 mm

15.5 mm

>

© Oo—— [i

M4 UNC 8-32

27.0 mm

23.0 mm

4.7 mm

4

24.9 mm

DZ-FWPR_1.cdr

Si PIN Photodiode

HCA-S-400M-SI

FEATURES
+ Si PIN Detector, 0.8 mm Active Diameter
* Spectral Range 320 ... 1000 nm
* Bandwidth DC ... 400 MHz
« Amplifier Transimpedance (Gain) 5.0 x 10° V/A
+ Max. Conversion Gain 2.7 x 10° V/W @ 800 nm

APPLICATIONS
* Fast Pulse and Transient Measurements
* Fast Digital Links
* Optical Triggering
* Optical Front-End for Oscilloscopes and A/D
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400 MHz Photoreceiver with

The picture shows the HCA-S-400M-SI-FS.
The photoreceiver will be delivered without

Converters post holder and post.
Specifications Test Conditions Vs=+15V, Ta=25°C
. Transimpedance 5.0 x 10° V/A (@ 50 Q load)

Gain Max. Conversion Gain 2.7 x 10° V/W (@ 800 nm)
Lower Cut-Off Frequency DC

Frequency Upper Cut-Off Frequency (- 3 dB) 400 MHz (x 10 %)

Response Rise- / Fall-Time (10% - 90%) 1.0 us
Gain Flatness +1dB
Detector Material Si PIN photodiode

Detector Active Area 0.8 mm
Spectral Response 320 ... 1000 nm
Input Offset Compensation + 200 pA adjustable by offset trimpot

e Max. Optical Input Power 400 pW (for linear amplification, @ 800 nm)

Noise Min. NEP 40 pW/VHz (@ 800 nm, 100 MHz)
OUifpis WelEED REmeE ;Lo: -Ii(:%/a(r@apiea(;ciza;rzd low harmonic distortion
Max. Output Voltage Range £ 1.5V (@ 50 Q load)

Output 50 Q
Ouifus Impeetenes (terminate with 50 Q load for best performance)
Ouifsus Nefeo ??@ 5238 g\l/oZ(ej,alr(l-(?igzal on detector)

Slosuss

. uonasyeq
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&

Supply Voltage +15V
Power Supply Supply Current + 55 mA typ. (depends on operating conditions,
PRy recommended power supply capability minimum £ 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Temperature Storage Temperature -40 ... +100 °C
Range Operating Temperature | 0 ... +60 °C
Absolute Optical Input Power 20 mW
Maximum
Ratings Power Supply Voltage | £22V
0.6
05 BN
. -
— //
S 0 |/
= /]
%03
Spectral § y \
Response 2 02 / \
i a ///
N
041 / \
0
2003 00 4005 00 6007 00 8009 00 1000 1100
Wavelength [nm]
Connectors
Input optical, free space, 25 mm & round flange compatible with microbench systems
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Power Supply | b, 5. 15y
Pin 3: GND

Typical Performance Characteristics

Frequency Response

Noise Spectrum

Note: Spectral noise data is measured at the amplifier output with darkened photo diode.
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Slosuss

To determine the spectral input noise divide the measured output noise by the amplifier conversion gain.
Conversion gain (V/W) = amplifier gain (5,000 V/A) x photo sensitivity (A/W).

Marker Frequency Output Noise Resulting Input Noise (NEP)
1 100 MHz 109 nV/AHz 40 pW/AHz (@ 800 nm)
2 380 MHz 183 nV/\VHz 68 pW/\VHz (@ 800 nm)
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Small Signal Response
output signal for 3.7 yW modulated optical input signal, 1 MHz square wave
(without (top) and with 64 times averaging (bottom))

Pulse Response to Square Wave Input Signal
(with 16 times averaging)
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I T N 4
E HCA-S-400M-SI-FS Free-space input
e et Available Models HCA-S-400M-SI-FC FC fiber receptacle input
Large Signal Response HCA-S-400M-SI-SMA SMA fiber receptacle input
output signal for 100 MHz, 370 yW modulated optical input signal
(with 4 times averaging) . .
Dimensions
HCA-S-400M-SI-FS
dia. 3,2 mm 11,5
VORDOOAE 0L D ) e s ipr
—_t i | — 5 [4 ol P O
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rﬂ:ﬂ‘r Power OFFSET S 2
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o = to -
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2 & © Tz
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L

all measures are in mm unless otherwise noted HCA-S-FS_1
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400 MHz Photoreceiver with
InGaAs PIN Photodiode

HCA-S-400M-SI-FC HCA-S-400M-IN-FC
dia. 3,2 mm 21,5
19 °| g
- POWGr OFFSET O

150,

*InGaAs PIN Detector, 0.1 mm Active Diameter in FC Receptacle
* Spectral Range 900 ... 1700 nm

* Bandwidth DC ... 400 MHz

« Amplifier Transimpedance (Gain) 5.0 x 10° V/A

« Max. Conversion Gain 5.0 x 10° V/W (@ 1550 nm)

APPLICATIONS
» Spectroscopy
* Fast Pulse and Transient Measurements
* Optical Triggering
* Optical Front-End for Oscilloscopes and A/D Converters

74,0

27,3

87,0

ouT OPTICAL IN
to ol § FEATURES
|

94,0

all measures are in mm unless otherwise noted HCAS-FC_1

Specifications Test Conditions Vs=+15V, Ta=25°C
Gai Transimpedance 5.0 x 10° V/A (@ 50 Q load)
ain
Max. Conversion Gain 5.0 x 10° V/W (@ 1550 nm)
HCA-S-400M-SI-SMA Lower Cut-Off Frequency DC
Frequency Upper Cut-Off Frequency (- 3 dB) | 400 MHz (= 10 %)
dia. 3.2 mm 215 Response Rise- / Fall-Time (10% - 90%) 1.0 us
i +
- 7 5 - Gain Flatness +1dB o g
- Power orrser © - Detector Material InGaAs PIN photodiode g %
o o Detector Active Area @ 0.1 mm in FC receptacle >
_ ouT OPTICAL IN jﬂmﬂ* Spectral Response 900 ... 1700 nm
2 lo o) s : ¢ Input Offset Compensation + 200 pA adjustable by offset trimpot
npu
Max. Optical Input Power 200 pW (for linear amplification, @ 1550 nm)
Noise Min. NEP 21 pW/NVHz (@ 1550 nm, 100 MHz)
740 1.0V (@ 50 Q load)
Ouifeis WellEER REmeE for linear operation and low harmonic distortion
- ) Max. Output Voltage Range £ 1.5V (@ 50 Q load)
N o Output 50 Q
‘ Ouifs Impeeenes (terminate with 50 Q load for best performance)
87,0
94,0 | . ca. 20 mV peak-peak
all measures are in mm unless otherwise noted HCA-S-SMA_1 OUtpUt NOISe (@ 50 Q Ioad’ o) Signal ol deteCtor)
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Supply Voltage +15V
Power Supply Supply Current + 55 mA typ. (depends on operating conditions,
PRy recommended power supply capability minimum £ 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Temperature Storage Temperature -40 ... +100 °C
Range Operating Temperature | 0 ... +60 °C
Absolute Optical Input Power 10 mW
Maximum
Ratings Power Supply Voltage | +22V
1.2
10 — - N
—
_ - \
§ 08
= L
% 06 [
Spectral 2 / \
Response 2 o4
£ ¥ \
02 A \
0
8009 00 1000 1100 12001 300 1400 15001 6001 700 1800
Wavelength [nm]
Connectors
Input optical, FC receptacle
Output BNC
LEMO series 1S, 3-pin fixed socket e
Power Supply Pin 1: + 15V
Pin 2: - 15V o
Pin 3: GND

Typical Performance Characteristics
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Note: Spectral noise data is measured at the amplifier output with darkened photo diode.
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Slosuss

To determine the spectral input noise divide the measured output noise by the amplifier conversion gain.
Conversion gain (V/W) = amplifier gain (5,000 V/A) x photo sensitivity (A/W).

Marker Frequency Output Noise Resulting Input Noise (NEP)
1 100 MHz 106 nV/\VHz 21 pW/VHz (@ 1550 nm)
2 400 MHz 133 nV/AVHz 27 pW/AVHz (@ 1550 nm)
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Typical Performance Characteristics (continued)

Small Signal Response
output signal for 2 yW modulated optical input signal, 1 MHz square wave

(without (top) and with 64 times averaging (bottom))

Pulse Response to Square Wave Input Signal
(with 16 times averaging)
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Weight 100 g (0.23 Ibs)

U |t|"a H i g h S peed P h OtO rece ive r Case Material AlMg4.5Mn, nickel-plated

Storage Temperature |-40 ... +100 °C

With S i P I N P h OtOd iOd e Temperature Range Operating Temperature |0 ... +60 °C

Absolute Maximum |Power Supply Voltage |+22V
HSA-X-S-1G4-SI Ratings Optical Input Power |10 mW (averaged)
06

05 ~
A N\,

/ \
~ A\

Photo Sensitivity [A/W]
o o
w E
\
P
L~

Spectral Response

o
)

FEATURES
* Bandwidth 10 kHz ... 1.4 GHz
+ Si-PIN-Detector, @ 0.8 mm Effective Active Diameter
* Spectral Range 320 ... 1000 nm
« Amplifier Transimpedance (Gain) 5 x 10° V/A

o
/]

0
2003 00 4005 00 6007 00 8009 00 1000 1100

Wavelength [nm]

+ Max. Conversion Gain 2.5 x 10° V/W @ 760 nm . _ _
APPLICATIONS Input ophcal, free space, 25 mm @ round flange compatible with
microbench systems
» Spectroscopy
« Fast Pulse and Transient Measurements Output SMA
* Optical Triggering The photoreceiver will be delivered LEMO series 1S, 3-pin fixed socket
« Optical Front-End for Oscilloscopes and A/D Converters without post holder and post Connectors Pin 1: + 15V pnz [O O PIN
Pin 2: n.c. )
Power Supply Pin 3- GND N
GND
&) ©)
Specifications Test Conditions Vs=+215V, Ta=25°C
£
. ; 3 ) . £ £ £
Gain Amplifier Transimpedance 5x10° V/IA (@ 50 Q load) Dimensions > £ o armm ;
Conversion Gain 2.5x10° V/W (@ 760 nm) h = -
Lower Cut-Off Frequency 10 kHz =[] =:) 1
Frequency Upper Cut-Off Frequency 1.4 GHz (-3 dB) v i1 OPTICAL IN ouT :D v »w o
...... (9] D
Response Rise- / Fall-Time 250 ps (10% - 90%) :) E . 32
Gain Flatness +1dB -~ L <9 ¢ g
<
Detector Material Si PIN photodiode POWER —
Active Area effective @ 0.8 mm
Input / Detector (actual @ 0.4 mm plus ball lens) :
4.0
Spectral Response 320 ... 1000 nm « 40 mm >
Max. Optical Input-Power 400 uyW 3
Noise Min. NEP 21 pW/VHz (@ 1550 nm, 100 MHz) & G}
Output Impedance 50 Q M4 UNQ 8-32
Output Peak Voltage 1.9 Vpp '
Output + 15 V, 130 mA typ. (depends on operating « » 155mm E
Supply Voltage conditions, recommended power supply capability §

minimum 200 mA)
DZ-HSA-X-S_3.cdr
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Ultra High S d Phot ' : o T
ase
ra I g pee O O re ce |Ve r Material AlMg4.5Mn, nickel-plated
Storage Temperature |-40 ... +100 °C
L L Temperature Range - o
with InGaAs Photodiode Operaing Temperaure 0...160°C
Absolute Maximum | Power Supply Voltage |+ 22V
HSA-X-S-2G-IN Ratings Optical Input Power |10 mW (averaged)
1.2
1.0 —
Z 08 =T \\
Z 06 \\
Spectral Response @ / \
S 04
T |
FEATURES 02
* Bandwidth 10 kHz ... 2 GHz N
* InGaAs Detector, @ 0.2 mm Effective Active Diameter 0
* Spectral Range 850 ... 1700 nm 8009 00 1000 1100 1200 1300 1400 1500 1600 1700 1800
« Amplifier Transimpedance (Gain) 5 x 10° V/A Wavelength [nm]
+ Max. Conversion Gain 4.8 x 10° V/W @ 1550 nm . ; ;
APPLICATIONS Input opncal, free space, 25 mm @ round flange compatible with
microbench systems
» Spectroscopy
« Ultra Fast Pulse and Transient Measurements Output SMA
* Optical Triggering LEMO series 1S, 3-pin fixed socket
« Optical Front-End for Oscilloscopes and Ultra Fast A/D The photoreceiver will be delivered Connectors Pin 1: + 15V pin2 (O O PIN
Converters without post holder and post Pin 2: n.c. o
Power Supply Pin 3: GND ona
GND
@) ©)
Specifications Test Conditions Vs=+215V, Ta=25°C
£
Amplifier T [ d 5x 10° V/IA (@ 50 Q load ; ; £ £ E
Gain mplifier Transimpedance X (@ oad) Dimensions o E o a7mm ;
Conversion Gain 4.8 x 10° V/W (@ 1550 nm) h = -
Lower Cut-Off Frequency 10 kHz =[] =:) 4
Frequency Upper Cut-Off Frequency 2 GHz (-3 dB) v i1 OPTICAL IN ouT :D v » O
...... (9] D
Response Rise- / Fall-Time 180 ps (10% - 90%) E . g g
o E Bé O
~ o S

»|
"

Gain Flatness +1dB S AN _
Detector Material InGaAs photodiode POWER
effective @ 0.2 mm

Input / Detector Active Area (actual @ 0.1 mm plus ball lens) :
54.0 mm

Spectral Response 850 ...1700 nm « >

Max. Optical Input-Power 240 yw K
Noise Min. NEP 14 pWAHz (@ 1550 nm, 100 MHz) & &

Output Impedance 50 Q M4 UNQ 8-32

Output Peak Voltage 1.9 Vpp '
Output + 15V, 130 mA typ. (depends on operating “ » 155mm §

Supply Voltage conditions, recommended power supply capability N

minimum 200 mA)
DZ-HSA-X-S_3.cdr




