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Variable Gain
Sub Femto Ampere Current Amplifier

DDPCA-300

FEATURES

+ 0.4 fA Peak-Peak Noise

* Very High Dynamic Range: Sub-fAto 1 mA (> 240 dB)

* Transimpedance (Gain) Switchable from 1 x 104 to 1 x 1013 V/A

» Bandwidth up to 400 Hz, Rise Time Down to 0.8 ms - Independent of Source Capacitance
(up to 10 nF)

+ Adjustable Bias Voltage on Input Relative to Ground

* Compact Housing for Use Close to the Signal Source

* Local and Remote Control

* Easy to Use:
Convert Your Standard Digital Voltmeter or DAQ Board to a High-End
Digital Sub Femto Amperemeter

APPLICATIONS
* Photodetector Amplifier
* |/V Characterization of Small MOS Structures
* DC Measurements of Ultra Low Currents
* lonization Detectors, Mass Spectrometry, Quantum and Biotech Experiments
* Characterization of High Impedance Nanomaterials
» Spectroscopy
* High Resistance Measurements
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Specifications

Test Conditions

Vs =+ 15V, Ta = 25°C, Relative Humidity < 35 %

Transimpedance

1x10*...1x 10" V/A

Gain Gain Accuracy +1%
Gain Drift see table below
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency up to 400 Hz (see table below)
switchable to 3 settings
(full bandwidth, 0.7 Hz and 0.1 Hz)
Upper Cut-Off Rise Time
Full BW
;requency (see table below) Fast (see table below)
esponse . .
Adjustable Low Pass Filter 0.7 Hz 05s
0.1 Hz 5s
Setting the low pass filter to full bandwidth is
recommended for high measurement speed. By
setting the low pass filter to 0.7 Hz or 0.1 Hz the
peak-peak noise performance can be improved but
the signal settling time will be longer.
gain setting dependent, see table below minimum
Equ. Input Noise Current input noise is 0.4 fA peak-peak (at gain setting 10"
or 10" V/A with low pass filter switched to 0.1 Hz)
Input Bias Current <10 fA typ.
Input factor 2 /10 °C

Input Bias Current Drift

Max. Input Current
(Full Scale)

see table below (value for linear amplification)

Input Offset Compensation

adjustable by offset trimpot, £ 100 fA
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Performance Depending on Gain Setting
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Gain Setting (V/A)

10* 10° 10° 10’ 10°

Bias Current

max. £ 10 mA

Upper Cut-Off Frequency (- 3 dB)*

400Hz | 400Hz | 400Hz | 400Hz | 150 Hz

Rise / Fall Time (10 % - 90 %)*

0.8 ms 0.8 ms 0.8 ms 0.8 ms 2.3 ms

Local Bias Adjustment

Bias Switch Setting

set bias switch to position “Int.”

Bias Adjustment

adjust bias voltage by bias trimpot

Integrated Input Noise Current (Peak-Peak)*

7 nA 7 nA 70 pA 70 pA 1.2 pA

Spectral Input Noise Current Density (/\VHz)

45 pA 45 pA 0.45 pA | 0.45pA 15 fA

Measured at

10 Hz 10 Hz 10 Hz 10 Hz 10 Hz

Gain Drift (/°C)

0.01 % 0.01 % 0.01 % 0.01% | 0.01%

Max. Input Current (x Full Scale)

1mA | 0.1mA | 10pA 1A | 0.1pA

DC Input Impedance (// 5 pF)

<1Q <1Q <1Q <1Q< 100 Q

Gain Setting (continued) (V/A)

10° 10" 10" 10" 10"

Upper Cut-Off Frequency (- 3 dB)*

150 Hz 20 Hz 20 Hz 1Hz 1Hz

Rise / Fall Time (10 % - 90 %)*

2.3 ms 17 ms 17 ms 350ms | 350 ms

Integrated Input Noise Current (Peak-Peak)*

1.2 pA 50 fA 50 fA 2 fA 2 fA

Remote Bias
Adjustment

Bias Switch

Setting set bias switch to position “Ext.”

Bias Adjustment

adjust bias by analog control voltage fed to pin 8 of
Sub-D connector (referred to AGND pin 3)

Input Impedance of
Control Pin 8

200 kQ

Bias Control Voltage
Range

+ 10 V at pin 8 (referred to AGND pin 3)

Bias Control Polarity

inverting

Example:

feeding a control voltage of + 2 V to pin 8 of the
Sub-D connector leads to - 2 V bias voltage at the
inner conductor of the BNC input socket referred to
BNC shield (analog ground, AGND)

Spectral Input Noise Current Density (/\VHz)

15 fA 1.3fA 1.3fA 0.2 fA 0.2 fA

Bias Deactivation

Bias Switch Setting

set bias switch to position “Off”

Measured at

10 Hz 1Hz 1Hz 0.4 Hz 0.4 Hz

Gain Drift (/°C)

0.01% | 0.03% | 0.03% 0.03% | 0.03 %

Max. Input Current (x Full Scale)

10 nA 1nA 0.1 nA 10 pA 1 pA

DC Input Impedance (// 5 pF)

<100Q | <10kQ | <10kQ | <1MQ | <1MQ

Bias Monitor Output

Range

+ 10 V, mirrors the adjusted bias voltage at the
BNC input (inner conductor referred to AGND pin 3)

Connector

pin 7 of Sub-D connector (referred to AGND pin 3)

Output Impedance

50 Q
(terminate with = 1 MQ load for best performance)

* The values for upper cut-off frequency, rise / fall time and integrated input noise current stated in the
table above are achieved with the low pass filter set to “Full BW / Fast” (full bandwidth / fast rise time).
Lower peak-peak noise values can be achieved by setting the low pass filter to 0.7 Hz or 0.1 Hz. In that
case the bandwidth will be lower and the signal rise / fall time will be longer though.

Overload Indication

LED

lights when overload is detected

Digital Output

active when overload is detected
(non active: 0 V, max. -1 mA, active: 5.1 V, max. 7
mA; referred to AGND pin 3)

Specifications (continued)

Output Voltage

+ 10V (@ = 1 MQ load)

Digital Control

Control Input Voltage
Range

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

Control Input Current

OMA@OV;1.5mA@+5V;45mA@ + 12V

Output Output Impedance

50 Q
(terminate with = 1 MQ load for best performance)

Max. Output Current

+ 30 mA

+ 12 VDC, stabilized, max. + 50 mA

Adjustable Bias General

Voltage

An adjustable bias voltage is provided for directly
biasing the device under test DUT (e.g. photodiode,
high resistance semiconductor component). The
bias voltage is connected to the inner conductor
of the BNC input socket; the BNC-shield is always
connected to analog ground. The bias voltage can
be set either locally at the amplifier or through the
remote interface. For measurements not requiring
a bias voltage it can be fully disabled.

Bias Voltage Range

1+ 10 V at inner conductor of BNC input socket

Auxiliary Power Output | Voltage (at Sub-D, may be used for supplying external
devices up to + 50 mA)
Supply Voltage +15V
Power Supply + 70 mA/-15 mA typ.
Supply Current (depends on operating conditions, recommended
power supply capability minimum £ 150 mA)
Case Weight 320 g (0.74 Ib.)
Material AIMg4.5Mn, nickel-plated
Temperature Range Storage Temperature -40...+100°C
Operating Temperature 0..+50°C
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Absolute Signal Input Voltage + 15 V relative to bias
Maximum Transient Input Volt + 2 kV (discharge from 1 nF
Ratings ransient Input Voltage + (discharge from 1 nF source)
Digital Control Input Voltage |-5V /+ 16V
Bias Control Input Voltage 12V
Power Supply Voltage +20V
Connectors Input BNC
Output BNC
Bias Voltage Output center pin of BNC input socket
LEMO series 1S, 3-pin fixed socket .,,(O PIN1
Pin 1: + 15V Ve v
Power Supply Pin 2: - 15V o s
Pin 3: GND [ oo
O
Sub-D 25-pin, female, qual. class 2
Pin 1: +12V (stabilized power supply output)
Pin 2: -12V (stabilized power supply output)
Pin 3: AGND (analog ground)
Pin 4: NC
Pin 5: overload output (refers to AGND)
Pin 6: signal output (connected to BNC output connector)
Control Port Pin 7: bias voltage monitor output (refers to AGND)
Pin 8: bias control voltage input (refers to AGND)
Pin 9: DGND (ground for digital control pins 10 - 13)
Pin 10: digital control input: gain, LSB
Pin 11: digital control input: gain
Pin 12: digital control input: gain
Pin 13: digital control input: gain, MSB
Pin 14 - 25: NC
Remote control input bits are opto-isolated. For remote control operation set
the rotary gain switch to the “Remote” position and select the desired gain
General | setting via a bit code at the digital inputs.
Switch settings “0.1 Hz / Full BW / 0.7 Hz” and "Bias Ext. / Off / Int.” are not
remote controllable.
. Pin 13 . . Pin 10
Gain (V/A) MSB Pin 12 Pin 11 LSB
10* LOW LOwW LOW LOW
Remote 10° LOW LOW LOW HIGH
Control 10° LOW LOW HIGH LOW
Operation
. 10’ LOW LOw HIGH HIGH
Gain
Setting 10° LOW HIGH LOW LOW
10° LOW HIGH LOW HIGH
10" LOW HIGH HIGH LOW
10" LOwW HIGH HIGH HIGH
10" HIGH LOW LOwW LOW
10" HIGH LOW LOW HIGH

&

Typical Performance Characteristics
Long Term Drift

5fA
4 1A
31A
2fA
1A
0fA ‘“r““““J .
1A
2 A
3 A
4 A
5 A : : ‘ : ‘ :

oh  1h 2h 3h  4h 6h 7h

P JLI'I ) | {

Equivalent Input Current

Time

Both drift curves were recorded with shielded input in the

10 fA square wave

YOKDGANA 4 2009/01/14 11:48:18 Norm:Hi-Res | O

Stopped o 2.5kS/s —

Man : 125k Ss/di

| 10 1A

Edge
T

2000my
DCaM M
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Short Term Drift

2fA

1fA

0fA

Equivalent Input Current

-1fA

2 fA T T T T T
O0s 20s 40s 60s 80s 100 s 120 s

Time

gain setting 1012 V/A, filter setting 0.1 Hz.

2 fA step curve

4 2009/01/13 13:39:02 Norm:HiRes |O
Stopped il 1.25kS/s

Wain 125 K 10s/di

2 1A

CH1_INPUT Edge

IDC 8k EX
5.00mV/div 002V

1:1 DCOFF  #

Both curves were recorded in the gain setting 1012 V/A, filter setting 0.7 Hz, no external averaging.
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Ultra Low Noise Current Amplifier
LCA-2-10T
0.5 fA step curve, no averaging 0.5 fA step curve, 4 times external averaging
. N e FEATURES
el il g T Yoo+ " e | @vern « Switchable Transimpedance (Gain) 1 x 10” V/Aand 1 x 10" V/A
Sopped + O _u_ [ | « Extremely Low Input Noise Current of 0.18 fA/N\Hz

10s/div]

*Rise Time 0.2 s
» Switchable Low Pass Filter 2 Hz, 0.3 Hz and 0.1 Hz
* Protection against £ 2 kV Transients

APPLICATIONS

0.5fA « Very Sensitive Current and Charge Measurements
7 0.5fA * Spectroscopy

» Photodiode Amplifier

» Conductive Atomic Force Microscopy (cAFM)

» Amplifier for lonization and Charge Detectors

e » Characterization of Active Electronic Components
e s L LT G * Preamplifier for Oscilloscopes, A/D-Converters, Digital Voltmeter etc.
- 2 .
Specifications | Test Conditions Vs=%15V, Ta = 25°C
_ Transimpedance 1x 10" V/Aand 1 x 10" VIA (@ = 1 MQ load)
Both curves were recorded in the gain setting 1013 V/A, filter setting 0.1 Hz. Gain
Accuracy 2%
Lower Cut-Off Frequency DC
Frequency Upper Cut-Off Frequency
Response (- 3dB) 2 Hz, 0.3 Hz and 0.1 Hz
Rise- / Fall-Time (10 % - 90%) [0.2s,1sand 5s
Equ. Input Noise Current 0.18 fA/NHz (@ 0.2 Hz)
Dimensions
\ 157 0.3 fA peak-peak (@ 0.1 Hz bandwidth setting)
Integrated Input Noise 0.6 fA peak-peak (@ 0.3 Hz bandwidth setting)

137

150

2 fA peak-peak (@ 2 Hz bandwidth setting)

|
1 Tersmpocence Gan A O i Input Bias Current 10 fA typ.
IN (& 10 = our H i o
¢ m_@_mg!jm g Input Input Bias Current Drift factor | 2/10 °C
o] 1

Slosuss
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A\ o = Offset Compensation Range + 50 fA, adjustable by offset trimpot

Tim
,Bd_ o m m 10" 01H | 5s
Of Full BW Fast
O .0l Bom] PR o [ Qe
]
.

R o\m\ , \,

Max. Input Current + 10 pA (for linear amplification @ 1 x 1012 V/A gain)

O | bORCA300 n T B O\J” + 1 pA (for linear amplification @ 1 x 1013 V/A gain)
v Input Offset Voltage <0.5mVvV
DC Input Impedance 1 kQ (virtual) // 5 pF
Output Voltage +10V (@ = 1 MQ load)
Output Output Impedance 50 Q (terminate with = 1 MQ load for best performance)
[ [ Max. Output Current + 10 mA (for linear amplification)
©
Ei { E@( E:U T Supply Supply Voltage +15V
0 D Power + 15 mA typ
TR Q Supply Current (depends on operating conditions, recommended power
all measures in mm unless otherwise noted SUpply capablllty minimum x 50 mA)

DZ-DDPCA-300_R3
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Specifications (continued)

Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40...+100°C
Temperature Range
Operating Temperature 0..+60°C
Input Voltage 10V
Absolute Maximum Ratings Power Supply Voltage 20V

Transient Input Voltage

+ 2 kV (discharge from 1 nF source)

Connectors

Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Pin 3: GND
Power Supply

PIN 1
+Vs

PIN 3
GND

Application Diagrams

Photo Detector Biasing in Photovoltaic Mode: Use for Low Speed

Applications and Minimum Dark Current.

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

W
1
N

[ I
__ﬂ

AZ02-0101-20

Dimensions

TS
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87
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IN ouT — Y
~ <
Yol <
Bandwidth [ Rise Time Gain
0.1 Hz 5s 1
10" VIA
Offset 2Hz | 025 OO, A
o) 0.3 Hz 1s 10° VIA
4 LCA-2-10T F = T o
v O > Q \
3.2

15

00

27

all measures in mm unless otherwise noted
DZ-LCA-2-10T_R2
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Ultra-Low-Noise Current

Amplifier

LCA-30-1T

FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 0.5 fA/NHz Equivalent Input Noise Current

* Bandwidth DC ... 30 Hz
* Transimpedance (Gain) 1 x 10 VIA

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

* Spectroscopy

» Charge-Amplifier

* lonisation Detectors

* Preamplifier for Lock-Ins, A/D-Converters, etc.

# CLEREMT ARFLFTER - S

Specifications (continued)

TS

www.toptical.com.tw 02-2346-1510

Connectors

Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Pin 3: GND
Power Supply
e
PIN 3
GND

Specifications Test Conditions Vs=%15V, Ta = 25°C

Gain Transimpedance 1x 10" V/A (>10 kQ Load)
Accuracy 1%
Lower Cut-Off Frequency DC

Frequency Upper Cut-Off Frequency 30 Hz (- 3 dB)

Response Rise- / Fall-Time 12 ms (10% - 90%)
Gain Flatness +0.1dB
Equ. Input Noise Current 0.5 fA/NHz (@ 10 Hz)
Equ. Input Noise Voltage 90 nVAHz (@ 10 Hz)
Input Bias Current 10 fA typ.

Input Input Bias Current Drift Factor2/10 K
Offset Current Compensation |+ 3 pA, Adjustable by Offset-Trimpot
Max. Input Current 1 10 pA (Linear Amplification)
Input Offset Voltage <0.5mV
DC Input Impedance 1 kQ (Virtual) // 5 pF
Output Voltage 10V (>10 kQ Load)

Output Output Impedance 50 Q (Terminate with >10 kQ for best Performance)
Max. Output Current 1+ 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current 1+ 15 mA typ.
Weight 210 gr. (0.5 Ibs)

Case : :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C

Temperature Range 5
Operating Temperature 0..+60°C

Absolute Maximum | Input Voltage 10V

Ratings Power Supply Voltage +22V

Application Diagrams

Photo Detector Biasing in Photovoltaic Mode: Use for Low Speed

Applications and Minimum Dark Current.

LCA

CURRENT
INPUT

Ultra-Low-Noise
Current to Voltage
Converter

11U

W
]
N

Photo Detector Biasing in Photoconductive Mode:
Use for Fast Applications and if More Dark Current is Tolerable.
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

W
N
1

Use additional
Bypass Capacitor

AZ02-0101-20

close to the Detector
(~100 nF, Ceramic)

LCA

CURRENT
INPUT

Ultra-Low-Noise
Current to Voltage
Converter

11U

AZ01-0101-20
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Dimensions

15.0 mm

94.0 mm

A

87.0 mm

>

74.0 mm
O | O 1
)
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= b M
OFFSET POWER
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= I
v ) Q k.
< > 21.6 mm \_e 3.3 mm
:| £
S
T 11 I Yy

DZ01-0101-21

14.0 mm
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Ultra-Low-Noise Current
Amplifier

LCA-30-200G

FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 0.5 fA/\N\Hz Equivalent Input Noise Current

* Bandwidth DC ... 30 Hz

« Transimpedance (Gain) 2 x 10" V/A

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy
« Charge-Amplifier

* lonisation Detectors
» Preamplifier for Lock-Ins, A/D-Converters, etc.

" o W A

| CLIARENT AMPLIFIER

Specifications Test Conditions Vs=%£15V, Ta = 25°C

Gain Transimpedance 2x 10" V/IA (>10 kQ Load)
Accuracy 1%
Lower Cut-Off Frequency DC

Frequency Upper Cut-Off Frequency 30 Hz (- 3 dB)

Response Rise- / Fall-Time 12 ms (10% - 90%)
Gain Flatness +0.1dB
Equ. Input Noise Current 0.5 fANHz (@ 10 Hz)
Equ. Input Noise Voltage 90 nVAHz (@ 10 Hz)
Input Bias Current 10 fA typ.

Input Input Bias Current Drift Factor2/10K
Offset Current Compensation |+ 15 pA, Adjustable by Offset-Trimpot
Max. Input Current + 50 pA (Linear Amplification)
Input Offset Voltage <0.5mV
DC Input Impedance 1 kQ (Virtual) // 5 pF
Output Voltage + 10 V (>10 kQ Load)

Output Output Impedance 50 Q (Terminate with >10 kQ for best Performance)
Max. Output Current + 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current 1+ 15 mA typ.
Weight 210 gr. (0.5 Ibs)

Case : -
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C

Temperature Range -
Operating Temperature 0..+60°C

Absolute Maximum | Input Voltage 10V

Ratings Power Supply Voltage +22V
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Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply c « 870 mm >
E\IIN; g < 74.0 mm N
ey Y Y
GND O i O
_:) _
o ] ] -y IN our
Photo Detector Biasing in Photovoltaic Mode: Use for Low Speed N = el &
Applications and Minimum Dark Current. £ f< sl E
2 i I =
LCA ) osrser poweRr | [
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A, I
INPUT \
------- ~ < > 21.6mm 2 3.3 mm
‘N /U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ (D I

W
N
1

AZ01-0101-20

&
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Ultra-Low-Noise Current
Amplifier

LCA-200-100G Specifications (continued)
FEATURES nput BNC
« Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF) Output BNC
« Extremely Low Noise, 1.5 fA/NHz Equivalent Input Noise Current
* Bandwidth DC ... 200 Hz LEMO series 1S, 3-pin fixed socket
+ Transimpedance (Gain) 1 x 10" V/A . Pin 1: + 15V
Pin 2: - 15V
APPLICATIONS (EITIEELET Pin 3: GND

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy

» Charge-Amplifier

* lonisation Detectors

» Preamplifier for Lock-Ins, A/D-Converters, etc.

Power Supply
PIN 1
+Vs

PIN 3
GND

Photo Detector Biasing in Photovoltaic Mode: Use for Low Speed

Specifications Test Conditions Vs=%15V, Ta = 25°C Applications and Minimum Dark Current.
Gai Transimpedance 1x 10" V/A (>10 kQ Load) LCA
ain
Accuracy 1% Current fo Vohage
L Converter

Lower Cut-Off Frequency DC

Frequency Upper Cut-Off Frequency 200Hz (-3dB)

Response Rise- / Fall-Time 2 ms (10% - 90%) F\ ______ = Iy
Gain Flatness +0.1dB N SZ ﬁ
Equ. Input Noise Current 1.5 fANHz (@ 10 Hz) -
Equ. Input Noise Voltage 90 nV/VHz (@ 10 Hz)
Input Bias Current 10 fA typ.

Inout Input Bias Current Drift Factor 2 /10 K pse

npu ; . .
Offset Current Compensation |+ 30 pA, Adjustable by Offset-Trimpot o . Photo Detector Biasing in Photoconductive Mode: ® 9
Max. Input Current + 100 pA (Linear Amplification) Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. 2 g
Input Offset Voltage <05mV Bias Voltage Decreases Detector Capacitance. ZE=
DC Input Impedance 1 kQ (Virtual) // 5 pF ’
Output Voltage + 10V (>10 kQ Load) Use additional

Output Output Impedance 50 Q (Terminate with >10 kQ for best Performance) ;g%i:tij%pé‘;'ii;tfr LCA
Max. Output Current 1 10 mA (Linear Amplification) ' Ultra-Low-Noise

—i Current to Voltage
p s I Supply Voltage +15V ~ Converter
ower Su
PPl Supply Current + 15 mA typ. s ZX ______'N_P_UT

Weight 210 gr. (0.5 Ibs /) o

Case g - or-( - ) NN
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C -

Temperature Range -
Operating Temperature 0..+60°C

Absolute Maximum | Input Voltage +10V

Ratings Power Supply Voltage +22V #201010120




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

Dimensions

15.0 mm

94.0 mm

A

87.0 mm

>

74.0 mm
O | O 1
)
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b €
: = -
= b M
OFFSET POWER
@ n
= I
v ) Q Y
< > 21.6 mm \_e 3.3 mm
:| £
€
T 11 I y

DZ01-0101-21

14.0 mm
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Ultra-Low-Noise Current

Amplifier
LCA-200-10G

FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 1.5 fA/NHz Equivalent Input Noise Current

* Bandwidth DC ... 200 Hz

« Transimpedance (Gain) 1 x 10" V/A

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy
» Charge-Amplifier
* lonisation Detectors

» Preamplifier for Lock-Ins, A/D-Converters, etc.

8 CLRRENT AMPLIFIER

Specifications Test Conditions Vs=%£15V, Ta = 25°C
Gai Transimpedance 1x 10" V/A (>10 kQ Load)
ain
Accuracy 1%
Lower Cut-Off Frequency DC
Frequency Upper Cut-Off Frequency 200 Hz (- 3 dB)
Response Rise- / Fall-Time 2 ps (10% - 90%)
Gain Flatness +0.1dB
Equ. Input Noise Current 1.5 fA/NHz (@ 10 Hz)
Equ. Input Noise Voltage 90 nVAHz (@ 10 Hz)
Input Bias Current 10 fA typ.
| ¢ Input Bias Current Drift Factor2/10 K
npu
P Offset Current Compensation + 300 pA, Adjustable by Offset-Trimpot
Max. Input Current 1 1 nA (Linear Amplification)
Input Offset Voltage <0.5mV
DC Input Impedance 1 kQ (Virtual) // 5 pF
Output Voltage + 10 V (>10 kQ Load)
Output Output Impedance 50 Q (Terminate with >10 kQ for best
Performance)
Max. Output Current + 10 mA (Linear Amplification)
Supply Voltage +15V
Power Supply
Supply Current 1+ 15 mA typ.
Weight 210 gr. (0.5 Ibs)
Case . :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C
Temperature Range -
Operating Temperature 0..+460 °C
. . Input Voltage +10V
Absolute Maximum Ratings
Power Supply Voltage +22V

Slosuss
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Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply c « 870 mm >
E\IIN; g < 74.0 mm N
ey Y Y
GND O i O
_:) _
o ] ] -y IN our
Photo Detector Biasing in Photovoltaic Mode: Use for Low Speed N = el &
Applications and Minimum Dark Current. £ f< sl E
2 i I =
LCA ) osrser poweRr | [
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A, I
INPUT \
------- ~ < > 21.6mm 2 3.3 mm
‘N /U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ (D I

W
N
1

AZ01-0101-20

&
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Ultra-Low-Noise Current

Amplifier
LCA-1K-5G

FEATURES

« Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 3 fA/N\Hz Equivalent Input Noise Current

* Bandwidth DC ... 1 kHz

« Transimpedance (Gain) 5 x 10° V/IA

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy
» Charge-Amplifier
* lonisation Detectors

» Preamplifier for Lock-Ins, A/D-Converters, etc.

| CURREMT AMPUFIER = & B» = =

Specifications (continued)

TS
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Connectors

Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Pin 3: GND
Power Supply
PIN 1
+Vs
PIN 3
GND

Specifications

Test Conditions

Vs =%*15V, Ta = 25°C

Transimpedance

5 x 10° V/A (>10 kQ Load)

Gain
Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency 1Hz (- 3dB)
Frequency Response - .
Rise- / Fall-Time 400 ps (10% - 90%)
Gain Flatness +0.1dB

Equ. Input Noise Current

3 fA/NHz (@ 10 Hz)

Equ. Input Noise Voltage

8 nV/AVHz (@ 10 Hz)

Input Bias Current

2 fA typ.

Input Bias Current Drift

Factor 2.3/ 10 K

Input
P Offset Current Compensation |+ 600 pA, Adjustable by Offset-Trimpot

Max. Input Current + 2 nA (Linear Amplification)
Input Offset Voltage <1mV
DC Input Impedance 50 kQ (Virtual) // 5 pF
Output Voltage + 10V (>10 kQ Load)

Output Output Impedance ggﬁ(;rr(n'l;lenrcr;l)nate with >10 kQ for best
Max. Output Current + 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current + 45 mA typ.
Weight 210 gr. (0.5 Ibs)

Case X :
Material AlMg4.5Mn, nickel-plated

Storage Temperature -40 ... +100 °C
Temperature Range 5
Operating Temperature 0..+60°C
. . Input Voltage +7V
Absolute Maximum Ratings
Power Supply Voltage +22V

Application Diagrams

Photo Detector Biasing in Photovoltaic Mode:

Use for Low Speed Applications and Minimum Dark Current.

W

LCA

CURRENT
INPUT

Ultra-Low-Noise

Current to Voltage
Converter

11U

Photo Detector Biasing in Photoconductive Mode:

Use for Fast Applications and if More Dark Current is Tolerable.

Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

W

Use additional
Bypass Capacitor

AZ02-0101-20

siosuag
. uonasyeq

close to the Detector
(~100 nF, Ceramic)

CURRENT
X INPUT

LCA

Ultra-Low-Noise
Current to Voltage
Converter

11U

AZ01-0101-20
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Dimensions

15.0 mm

94.0 mm

A

87.0 mm

>

74.0 mm
O | O 1
1)
IN our
b €
: = -
= b M
OFFSET POWER
@ n
= I
v ) Q y
< > 21.6 mm \_a 3.3 mm
:| £
€
T 11 I v

DZ01-0101-21

14.0 mm
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Ultra-Low-Noise Current

Amplifier

LCA-2K-2G

FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 4.5 fA/N\Hz Equivalent Input Noise Current

* Bandwidth DC ... 2 kHz

« Transimpedance (Gain) 2 x 10° V/A

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy
» Charge-Amplifier
* lonisation Detectors

* Preamplifier for Lock-Ins, A/D-Converters, etc.

Specifications

Test Conditions

Vs =115V, Ta = 25°C

Gain

Transimpedance

2 x 10° V/A (>10 kQ Load)

Accuracy +1%

Lower Cut-Off Frequency DC

Upper Cut-Off Frequency 2 Hz (- 3dB)
Frequency Response - -

Rise- / Fall-Time 200 ps (10% - 90%)

Gain Flatness +0.1dB

Equ. Input Noise Current

4.5 fA/NHz (@ 300 Hz)

Equ. Input Noise Voltage

8 nV/VHz (@ 300 Hz)

Input Bias Current

2 fA typ.

Input Bias Current Drift

Factor 2.3/ 10 K

Input
P Offset Current Compensation |+ 1.5 nA, Adjustable by Offset-Trimpot

Max. Input Current 1 5 nA (Linear Amplification)
Input Offset Voltage <1mV
DC Input Impedance 50 kQ (Virtual) // 5 pF
Output Voltage £ 10V (>10 kQ Load)

Output Output Impedance 50 Q (Terminate with >10 kQ for best

Performance)

Max. Output Current £ 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current 1 45 mA typ.
Weight 210 gr. (0.5 Ibs)

Case ; :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C

Temperature Range 5
Operating Temperature 0..+460°C

. . Input Voltage 7V

Absolute Maximum Ratings

Power Supply Voltage +22V

Slosuss

toptical@ms17.hinet.net

. uonasyeq



TS

www.toptical.com.tw 02-2346-1510 toptical@ms17.hinet.net www.toptical.com.tw 02-2346-1510 toptical@ms17.hinet.net
Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply . § 87.0 mm R
f\|le1 g < 74.0 mm »
| PIN 3 - i
GND O i O
_:) _
-y IN our
Photo Detector Biasing in Photovoltaic Mode: N el &
Use for Low Speed Applications and Minimum Dark Current. £ f< £ E
2 i I =
LCA - OFFSET POWER ’
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A I
INPUT
m ------ / \ < > 21.6 mm \___2 3.3mm
/U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ (D I

W
N
1

AZ01-0101-20
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Ultra-Low-Noise Current

Amplifier
LCA-4K-1G

FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 6.5 fA/NHz Equivalent Input Noise Current

* Bandwidth DC ... 4 kHz

« Transimpedance (Gain) 2 x 10° V/A

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

» Spectroscopy
» Charge-Amplifier
* lonisation Detectors

* Preamplifier for Lock-Ins, A/D-Converters, etc.

{ CLRAENT AVIPLIFEER - W T m

Specifications (continued)
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Connectors

Input BNC

Output BNC

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

Pin 2: - 15V

Pin 3: GND

Power Supply
PIN 1
+Vs

PIN 3
GND

Specifications

Test Conditions

Vs=%£15V, Ta = 25°C

Gain

Transimpedance

1 x 10° V/IA (>10 kQ Load)

Accuracy +1%

Lower Cut-Off Frequency DC

Upper Cut-Off Frequency 4 Hz (- 3 dB)
Frequency Response - -

Rise- / Fall-Time 100 ps (10% - 90%)

Gain Flatness +0.1dB

Equ. Input Noise Current

6.5 fA/NHz (@ 1 Hz)

Equ. Input Noise Voltage

5nVAHz (@ 1 Hz)

Input Bias Current

2 fA typ.

Input Bias Current Drift

Factor 1.7 /10 K

Input
P Offset Current Compensation |+ 3 nA, Adjustable by Offset-Trimpot

Max. Input Current + 10 nA (Linear Amplification)
Input Offset Voltage <1mV
DC Input Impedance 50 kQ (Virtual) // 5 pF
Output Voltage + 10V (>10 kQ Load)

Output Output Impedance 50 Q (Terminate with >10 kQ for best

Performance)

Max. Output Current + 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current + 45 mA typ.
Weight 210 gr. (0.5 Ibs)

Case - -
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C

Temperature Range -
Operating Temperature 0..+60 °C

. . Input Voltage +5V

Absolute Maximum Ratings

Power Supply Voltage 22V

Application Diagrams

Photo Detector Biasing in Photovoltaic Mode:
Use for Low Speed Applications and Minimum Dark Current.

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

(N R\ m

W
]
N

AZ02-0101-20

Photo Detector Biasing in Photoconductive Mode:
Use for Fast Applications and if More Dark Current is Tolerable.
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ £ 1

W
N
1

AZ01-0101-20
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Ultra-Low-Noise Current
Amplifier

Dimensions LCA-10K-500M

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

FEATURES
» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 10 fA/NHz Equivalent Input Noise Current
* Bandwidth DC ... 10 kHz
« Transimpedance (Gain) 5 x 10° V/A

. 840 mm APPLICATIONS
570 * Photodiode- and Photomultiplier-Amplifier
£ < - > * Spectroscopy
5’55 . 740 mm R  Charge-Amplifier
- * lonisation Detectors
2 5 5 2 * Preamplifier for Lock-Ins, A/D-Converters, etc.
Z:) _
_v IN our
1= - Specifications Test Conditions Vs =£15V, Ta=25°C
€ = €
s = S § Gai Transimpedance 5 x 10% V/A (>10 kQ Load)
= © ain
OFFSET POWER ’ Accuracy 1%
@ =} Lower Cut-Off Frequency DC
, O Q — Upper Cut-Off Frequency 10 Hz (- 3 dB)
\ Frequency Response - -
« »  216mm 0 3.3mm Rise- / Fall-Time 40 ps (10% - 90%)
Gain Flatness £0.1dB
Equ. Input Noise Current 10 fANHz (@ 1 Hz)
Equ. Input Noise Voltage 5nV/AHz (@ 1 Hz)
o :| £ Input Bias Current 2 fA typ.
TE | " Input Bias Current Drift Factor 1.7 /10K
npu
T . L P Offset Current Compensation |+ 6 nA, Adjustable by Offset-Trimpot
£ Max. Input Current + 20 nA (Linear Amplification) ® 9
ozot.010121 s Input Offset Voltage <1mV z &
DC Input Impedance 50 kQ (Virtual) // 5 pF -
Output Voltage 10V (>10 kQ Load)
Output Output Impedance 50 Q (Terminate with >10 kQ for best
Performance)
Max. Output Current 1+ 10 mA (Linear Amplification)
Supply Voltage +15V
Power Supply
Supply Current + 40 mA typ.
Weight 210 gr. (0.5 Ibs)
Case X :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C
Temperature Range 5
Operating Temperature 0..+60°C
. . Input Voltage 5V
Absolute Maximum Ratings
Power Supply Voltage +22V
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Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply . § 87.0 mm R
f\|le1 g < 74.0 mm »
| PIN 3 - i
GND O i O
_:) _
-y IN our
Photo Detector Biasing in Photovoltaic Mode: N el &
Use for Low Speed Applications and Minimum Dark Current. £ f< £ E
2 i I =
LCA - OFFSET POWER ’
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A I
INPUT
m ------ / \ < > 21.6 mm \___2 3.3mm
/U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT
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W
N
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Ultra-Low-Noise Current
Amplifier

LCA-20K-200M Specifications (continued)
FEATURES _— -
« Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF) npu
. Extrem_ely Low Noise, 14 fA/NHz Equivalent Input Noise Current Output BNC
* Bandwidth DC ... 20 kHz
« Transimpedance (Gain) 2 x 10° V/IA LEMO series 1S, 3-pin fixed socket
APPLICATIONS Pin 1: + 15V
* Photodiode- and Photomultiplier-Amplifier Pin 2: - 15V
« Spectroscopy Connectors Pin 3: GND
. Chgrgg-Amplifier Power Supply
* lonisation Detectors PIN
» Preamplifier for Lock-Ins, A/D-Converters, etc. N LRSI AMPURER s
oND.
Specifications Test Conditions Vs =+15V, Ta = 25°C Photo Detector Biasing in Photovoltaic Mode:
Transimpedance 2 x 10° V/A (>10 kQ Load) Use for Low Speed Applications and Minimum Dark Current.
Gain
Accuracy +1% LCA
Lower Cut-Off Frequency DC Carront to Voltage
Upper Cut-Off Frequenc 20 Hz (- 3 dB CURRENT e
Frequency Response .pp - L y ( )
Rise- / Fall-Time 20 us (10% -90%) | L
, O D m
Gain Flatness +01aB ]
Equ. Input Noise Current 14 fANHz (@ 1 Hz) < \/ j_T
Equ. Input Noise Voltage 5nVAHz (@ 1 Hz)
Input Bias Current 2 fA typ.
| ¢ Input Bias Current Drift Factor1.7/10K
npu AZ02-0101-20
P Offset Current Compensation |+ 15 nA, Adjustable by Offset-Trimpot
Max. Input Current * 50 nA (Linear Amplification) o Photo Detector Biasing in Photoconductive Mode: © 9
Input Offset Voltage <1mV Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. 2 @
p g o 9
DC Input Impedance 50 kQ (Virtual) // 5 pF Bias Voltage Decreases Detector Capacitance. ZE=
Output Voltage £10 V (>10 kQ Load) '
Output Output Impedance ol © (ermingle wilh >0 M0 o bes g;:aasdsd(i:ﬁ:;:(lzitor
Performance) close to the Detector LCA
(~100 nF, Ceramic)
Max. Output Current + 10 mA (Linear Amplification) Ultra-Low-Noise
—i Current to Voltage
Supply VOltage +15V CURRENT Converter
Power Suppl ~
PPl Supply Current + 40 mA typ. S ZX
Weight 210gr. 0.50bs) AN A
Case g _ gr. ( : ) Co—— 11U
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C =
Temperature Range 5
Operating Temperature 0..+60°C
. . Input Voltage +5V
Absolute Maximum Ratings
Power Supply Voltage +22V AZ01:0101:20
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Ultra-Low-Noise Current
Amplifier

Dimensions LCA-40K-100M

FEATURES
* Bandwidth and Frequency Response Independent of
* Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 19 fA/\NHz Equivalent Input Noise Current
» Bandwidth DC ... 40 kHz
« Transimpedance (Gain) 1 x 10° V/A

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

APPLICATIONS
« 94.0 mm « Photodiode- and Photomultiplier-Amplifier
7.0 mm * Spectroscopy
£ ) g * Charge-Amplifier
2 « o > * lonisation Detectors
* Preamplifier for Lock-Ins, A/D-Converters, etc.
A O i O A
_:) _
-y IN our
1= - Specifications Test Conditions Vs =£15V, Ta=25°C
€ = €
s = 2 § . Transimpedance 1 x 10° V/A (>10 kQ Load)
= |/ ¥ 05 Gain
OFFSET POWER Accuracy 1%
@ =} Lower Cut-Off Frequency DC
v © Q . Upper Cut-Off Frequency 40 Hz (- 3dB)
\ Frequency Response - -
« »  216mm 0 3.3mm Rise- / Fall-Time 10 ps (10% - 90%)
Gain Flatness £0.1dB
Equ. Input Noise Current 19 fA/NHz (@ 10 Hz)
! Equ. Input Noise Voltage 5 nV/NHz (@ 10 Hz)
o :| £ Input Bias Current 2 fA typ.
TE | " Input Bias Current Drift Factor 1.7 /10K
npu
T . L P Offset Current Compensation |+ 30 nA, Adjustable by Offset-Trimpot
£ Max. Input Current + 100 nA (Linear Amplification) ® 9
ozot.010121 s Input Offset Voltage <1mV z &
DC Input Impedance 50 kQ (Virtual) // 5 pF -
Output Voltage + 10V (>10 kQ Load)
Output Output Impedance 50 Q (Terminate with >10 kQ for best
Performance)
Max. Output Current 1+ 10 mA (Linear Amplification)
Supply Voltage +15V
Power Supply
Supply Current + 40 mA typ.
Weight 210 gr. (0.5 Ibs)
Case 5 :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C
Temperature Range 5
Operating Temperature 0..+60°C
. . Input Voltage 5V
Absolute Maximum Ratings
Power Supply Voltage +22V
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Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply . § 87.0 mm R
f\|le1 g < 74.0 mm »
| PIN 3 - i
GND O i O
_:) _
-y IN our
Photo Detector Biasing in Photovoltaic Mode: N el &
Use for Low Speed Applications and Minimum Dark Current. £ f< £ E
2 i I =
LCA - OFFSET POWER ’
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A I
INPUT
m ------ / \ < > 21.6 mm \___2 3.3mm
/U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ (D I

W
N
1

AZ01-0101-20
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Ultra-Low-Noise Current
Amplifier

LCA-100K-50M Specifications (continued)
FEATURES Input BNC
« Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 30 fA/YHz Equivalent Input Noise Current Output BNC
» Bandwidth DC ... 100 kHz . .
. . LEMO series 1S, 3-pin fixed socket
7 )
* Transimpedance (Gain) 5 x 10" V/A Pin 1: + 15V
Pin 2: - 15V
APPLICATIONS Connectors Pin 3: GND
* Photodiode- and Photomultiplier-Amplifier S Sl
» Spectroscopy PRl PIN 1
» Charge-Amplifier Vs
* lonisation Detectors PIN 3
* Preamplifier for Lock-Ins, A/D-Converters, etc. | CURRENT AMPLIFIER = = B v = GND
=g [
Specifications Test Conditions Vs =+15V, Ta = 25°C Photo Detector Biasing in Photovoltaic Mode:
X 7 Use for Low Speed Applications and Minimum Dark Current.
. Transimpedance 5x 10" V/A (>10 kQ Load)
Gain LCA
Accuracy 1% _
Lower Cut-Off Frequency DC Carront to Voltage
Converter
Upper Cut-Off Frequency 100 Hz (- 3 dB)
Frequency Response : : . .
Rise- / Fall-Time 4 ps (10% - 90%) N 7N "
Gain Flatness +01dB N AL
i <\
Equ. Input Noise Current 30 fA/NHz (@ 10 Hz) =
Equ. Input Noise Voltage 5 nVAAHz (@ 10 Hz)
Input Bias Current 2 fA typ.
| ¢ Input Bias Current Drift Factor 1.7 /10K —
npu oot
P Offset Current Compensation 1+ 60 nA, Adjustable by Offset-Trimpot
Max. Input Current + 200 nA (Linear Amplification) L . Photo Detector Biasing in Photoconductive Mode: 9
Input Offset Voltage <1mv Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. 2 g
Bias Voltage Decreases Detector Capacitance. s o
DC Input Impedance 50 kQ (Virtual) // 5 pF i g P “ S
Output Voltage + 10V (>10 kQ Load)
H H Use additional
Output Output Impedance 50 Q (Terminate with >10 kQ for best Bypass Capacitor
Performance) close to the Detector LCA
(~100 nF, Ceramic)
Max. Output Current + 10 mA (Linear Amplification) Utra-Low-Noise
L urrentto Voltage
Supply Voltage +15V CURRENT Converter
Power Suppl = -mpm
PRy Supply Current + 40 mA typ. ™~ ZX _______ —
e Weight 210 gr. (0.5 Ibs) A Iy
Material AlMg4.5Mn, nickel-plated L
Storage Temperature -40 ... +100 °C -
Temperature Range -
Operating Temperature 0..+60°C
Absolute Maximum Input Voltage +5V
Ratings Power Supply Voltage +22V e
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Dimensions

15.0 mm
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. 94.0 mm
87.0 mm
74.0 mm
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Ultra-Low-Noise Current

Amplifier

LCA-200K-20M
FEATURES

» Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 10 nF)
« Extremely Low Noise, 40 fA/NHz Equivalent Input Noise Current

» Bandwidth DC ... 200 kHz
« Transimpedance (Gain) 2 x 10" V/A

APPLICATIONS

* Photodiode- and Photomultiplier-Amplifier

* Spectroscopy
» Charge-Amplifier
* lonisation Detectors

* Preamplifier for Lock-Ins, A/D-Converters, etc.

S CURRENT AMSPLIFER

=

- ;

Specifications

Test Conditions

Vs =115V, Ta = 25°C

Gain

Transimpedance

2 x 107 V/A (>10 kQ Load)

Accuracy

+1%

Frequency Response

Lower Cut-Off Frequency

DC

Upper Cut-Off Frequency

200 Hz (- 3 dB)

Rise- / Fall-Time

2 ps (10% - 90%)

Gain Flatness

+0.1dB

Equ. Input Noise Current

40 fANHz (@ 10 Hz)

Equ. Input Noise Voltage

5 nVAHz (@ 10 Hz)

Input Bias Current

2 fA typ.

Input Bias Current Drift

Factor 1.7 / 10 K

Input
P Offset Current Compensation + 150 nA, Adjustable by Offset-Trimpot

Max. Input Current 1 500 nA (Linear Amplification)
Input Offset Voltage <1mVv
DC Input Impedance 50 kQ (Virtual) // 5 pF
Output Voltage 10V (>10 kQ Load)

Output Output Impedance 50 Q (Terminate with >10 kQ for best

Performance)

Max. Output Current 1 10 mA (Linear Amplification)
Supply Voltage +15V

Power Supply
Supply Current 1 40 mA typ.
Weight 210 gr. (0.5 Ibs)

Case . :
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C

Temperature Range 5
Operating Temperature 0..+60°C

. . Input Voltage 5V

Absolute Maximum Ratings

Power Supply Voltage +22V

Slosuss
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Specifications (continued) Dimensions
Input BNC
Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V
Connectors Pin 3: GND 94.0 mm
Power Supply . § 87.0 mm R
f\|le1 g < 74.0 mm »
| PIN 3 - i
GND O i O
_:) _
-y IN our
Photo Detector Biasing in Photovoltaic Mode: N el &
Use for Low Speed Applications and Minimum Dark Current. £ f< £ E
2 i I =
LCA - OFFSET POWER ’
Ultra-Low-Noise 4 @ N
Current to Voltage ]
Converter . O Q A I
INPUT
m ------ / \ < > 21.6 mm \___2 3.3mm
/U

i
<

o]
[
J
|
27.0 mm

AZ02-0101-20

L . Photo Detector Biasing in Photoconductive Mode:
Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. Dz01-0101-21
Bias Voltage Decreases Detector Capacitance.

+ BIAS
VOLTAGE

14.0 mm
SI0SusS
uonosleQ

Use additional
Bypass Capacitor
close to the Detector
(~100 nF, Ceramic)

LCA

Ultra-Low-Noise
Current to Voltage

CURRENT Converter
INPUT

_______ (D I

W
N
1

AZ01-0101-20

&
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Ultra-Low-Noise Current
Amplifier

LCA-400K-10M Specifications (continued)
FEATURES _— -
« Bandwidth and Frequency Response Independent of Detector-Capacitance (up to 1 nF) npu
. Extrem_ely Low Noise, 65 fA/N\Hz Equivalent Input Noise Current Output BNC
« Bandwidth DC ... 400 kHz
» Transimpedance (Gain) 1 x 10" V/A LEMO series 1S, 3-pin fixed socket
APPLICATIONS Pin 1: + 15V
* Photodiode- and Photomultiplier-Amplifier c ¢ Pin 2: - 15V
» Spectroscopy S Pin 3: GND
. Chgrgg-Ampllﬂer Power Supply
* lonisation Detectors PIN
* Preamplifier for Lock-Ins, A/D-Converters, etc. | CLERDTAVRLRER s aler = )
Specifications Test Conditions Vs =+ 15V, Ta = 25°C Photo Detector Biasing in Photovoltaic Mode:
. Transimpedance 1x 10" VIA (>10 kQ Load) Use for Low Speed Applications and Minimum Dark Current.
Gain
Accuracy +1% LCA
Lower Cut-Off Frequency DC Bﬂife'h?&'%’ff:ge
Upper Cut-Off Frequenc 400 Hz (- 3 dB CURRENT e
Frequency Response R_pp T FallTi < Y y 10(0/ 901/
ise- / Fall-Time us (10% - 90%) N 7~ "
Gain Flatness +01aB | N
i <\
Equ. Input Noise Current 65 fA/NHz (@ 10 Hz) ~ —
Equ. Input Noise Voltage 5 nV/NHz (@ 10 Hz)
Input Bias Current 2 fA typ.
| ¢ Input Bias Current Drift Factor1.7/10K
npu AZ02-0101-20
P Offset Current Compensation |+ 300 nA, Adjustable by Offset-Trimpot
Max. Input Current + 1 nA (Linear Amplification) o . Photo Detector Biasing in Photoconductive Mode: Q9
Input Offset Voltage <1mV Application Diagrams Use for Fast Applications and if More Dark Current is Tolerable. z &
DC Input Impedance 50 kQ (Virtual) / 5 pF Bias Voltage Decreases Detector Capacitance. Z ]
+ BIAS °
Output Voltage + 10V (>10 kQ Load)
i i Use additional
Output Output Impedance 50 Q (Terminate with >10 kQ for best e or
Performance) close to the Detector
(~100 nF, Ceramic) LCA
Max. Output Current 1 10 mA (Linear Amplification) Ultra-Low-Noise
—i Current to Voltage
P s | Supply Voltage +15V - Converter
ower Su
PPl Supply Current 1+ 40 mA typ. ™ ZX ______lN_P_UT
Weight 210 gr. (0.5 Ibs /) o
Case e - or-{ - ) [N
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C -
Temperature Range 5
Operating Temperature 0..+60°C
. . Input Voltage +5V
Absolute Maximum Ratlngs AZ01-0101-20
Power Supply Voltage +22V
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High Speed Current Amplifier

Dimensions HCA-1M-1M

FEATURES
» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 50 pF)
« Low Noise 270 fA/NHz Equivalent Input Noise Current
* Bandwidth DC ... 1 MHz
« Transimpedance (Gain) 1 x 10° V/A

94.0 mm

A

. « 870 mm . » Protection against + 3.5 kV Transients
é < 74.0 mm > APPLICATIONS
- * Photodiode and Photomultiplier Amplifier
1 1 » Spectroscopy
© =WO » Charge Amplifier
v N our| I * lonisation Detectors
T . * Preamplifier for Lock-Ins, A/D Converters, etc.
€ = €
; ) 3 é Specifications
OFFSET POWER
@ 0 Test Conditions Vs =+ 15V, Ta = 25°C
’ © 124 ) Gai Transimpedance 1x10° VIA (@ 50 Q load)
\ ain
* | 26mm o 33mm Gain Accuracy +1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 1 MHz
Frequency Response
o :| £ Rise / Fall Time (10 % - 90 %) 350 ns
TE Gain Flatness +0.3dB
== — : Equ. Input Noise Current 270 fA/NHz (@ 10 kHz)
E Equ. Input Noise Voltage 6 nV/VHz (@ 10 kHz) % g
DZ01-0101-21 < [7]
" Input Bias Current 5 pAtyp. 3 %’
| Input Bias Current Drift factor 1.7/ 10 K )
nput
Offset Current Compensation 1 2.7 pA adjustable by offset trimpot
Input Current Range 1 1.5 pA (for linear amplification)
Input Offset Voltage 2mV
DC Input Impedance 50 Q (virtual) // 5 pF
+ 1.5V (@ 50 Q load) for linear operation
Qg VRl REMES and low harmonic distortion
Output
50 Q (terminate with 50 Q load for best
Output Impedance
performance)
Bias Output Voltage Range *+ 12V, adjustable by bias trimpot
Bias Output
Bias Output Impedance 10kQ // 1 uF
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Specifications (continued)

Absolute Maximum Ratings

Supply Voltage +15V
1+ 50 mA typ.
Power Supply (depends on operating conditions,
Supply Current -
recommended power supply capability
minimum £ 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C
Temperature Range
Operating Temperature | 0 ... +60 °C
Input Voltage x5V

Input Voltage Transient

+ 3.5 kV (pulsewidth 10 ns)

Power Supply Voltage +22V

Input BNC

Output BNC
LEMO series 1S, 3-pin fixed socket
Pin 1: + 15V
Pin 2: - 15V

Connectors Pin 3: GND
Power Supply | PIN 1

+Vs

PIN 3
GND

Application Diagrams

Photo Detector Biasing in Photoconductive Mode:
Best choice for high speed applications and optimum signal to noise

performance.

Use additional

W
N

Bypass Capacitor
close to Detector
(~100 nF, Ceramic)

STABILIZED
BIAS VOLTAGE
OUTPUT

HCA |

High-Speed
Current to Voltage

CURRENT Converter
INPUT

S i

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

10kQ |

470 nF

AZ01-0201-20

Dimensions

www.toptical.com.tw 02-2346-1510

P 94 mm -
87 mm
74 mm
£ I
E
o]
A 0 BIAS-OUT o) 3
L A
)
-y IN our
— R
| €
L) el £
€ = 3 o
£ ) v
& OFFSET BIAS POWER
A @ @ }
O Ke; 3
Y 4 A
22 mm
\_{33.3 mm
41 mm
£
O — €
]75 S
€
s
[ 11

DZ01-0201-22
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