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High Speed Current Amplifier

HCA-1M-1M-C

FEATURES

» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 2 nF)

« Low Noise 3.5 pA/~Hz Equivalent Input Noise Current

* Bandwidth DC ... 1 MHz

« Transimpedance (Gain) 1 x 10° V/A

* Protection against + 3.5 kV Transients

* Protection against + 3.5 kV Transients
APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy

» Charge Amplifier

* lonisation Detectors

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

Specifications

N CLEFENT AMPUFER - R

Test Conditions

Vs =+15V, Ta=25°C

Transimpedance

1x10° V/A (@ 50 Q load)

Gain
Gain Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 1 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 350 ns
Gain Flatness +0.3dB

Equ. Input Noise Current

3.5 pA/NHz (@ 100 kHz)

Equ. Input Noise Voltage

0.8 nV/ANHz (@ 100 kHz)

Bias Output Impedance

Input Bias Current 18 pAtyp.
Input Bias Current Drift 0.8nA/K
Input
Offset Current Compensation 1 6 pA adjustable by offset trimpot
Input Current Range 1 1.5 pA (for linear amplification)
Input Offset Voltage 3mV
DC Input Impedance 50 Q (virtual) // 5 pF
+ 1.5V (@ 50 Q load) for linear operation
QUi VBlEES (REmED 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

10kQ // 1 pF

Specifications (continued)
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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

Best choice for high speed applications and optimum signal to noise

performance.

in Photoconductive Mode:

Use additional

close to Detector

W
N

Bypass Capacitor

(~100 nF, Ceramic)

STABILIZED
BIAS VOLTAGE
OUTPUT

Slosuss

HCA |

High-Speed
Current to Voltage

CURRENT Converter
INPUT

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

. uonasyeq

10kQ |

470 nF

AZ01-0201-20
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Dimensions
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High Speed Current Amplifier

HCA-2M-1M

FEATURES

» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 25 pF)

« Low Noise 340 fA/\NHz Equivalent Input Noise Current

« Bandwidth DC ... 2 MHz
* Transimpedance (Gain) 1 x 106 V/A
* Protection against + 3.5 kV Transients

APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy
» Charge Amplifier

« lonisation Detectors

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

Specifications

-,

T ALAPUFELR L=

Test Conditions

Vs=%+15V, Ta=25°C

Transimpedance

1x10° V/A (@ 50 Q load)

Gain
Gain Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 2 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 180 ns
Gain Flatness +0.3dB

Equ. Input Noise Current

340 pA/VHz (@ 100 kHz)

Equ. Input Noise Voltage

6 nV/VHz (@ 100 kHz)

Input Bias Current

5 pAtyp.

Input Bias Current Drift

Factor 1.7 /10 K

Bias Output Impedance

Input
Offset Current Compensation + 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
Qi VeliEeD REmED and low harmonic distortion
Output
50 Q (terminate with 50 Q load for best
Output Impedance
performance)
Bias Output Voltage Range 1 12V, adjustable by bias trimpot
Bias Output

10kQ // 1 uF

Slosuss
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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
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High Speed Current Amplifier

HCA-2M-1M-C

FEATURES

« Bandwidth and Frequency Response Independent of Detector Capacitance (up to 1 nF)

« Low Noise 3.5 pA/YHz Equivalent Input Noise Current

* Bandwidth DC ... 2 MHz
« Transimpedance (Gain) 1 x 10° V/A
* Protection against £ 3.5 kV Transients

APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy
» Charge Amplifier

* lonisation Detectors

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

Specifications
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Specifications (continued)
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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

Absolute Maximum Ratings

Input Voltage Transient

+ 3.5 kV (pulsewidth 10 ns)

Test Conditions

Vs=+15V, Ta=25°C

Transimpedance

1x10° V/A (@ 50 Q load)

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

Gain
Gain Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 2 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 180 ns
Gain Flatness +0.3dB

Equ. Input Noise Current

3.5 pA/NHz (@ 100 kHz)

Equ. Input Noise Voltage

0.8 nV/NHz (@ 100 kHz)

Input Bias Current 18 pAtyp.
Input Bias Current Drift 0.8nA/K
Input
Offset Current Compensation + 6 pA adjustable by offset trimpot
Input Current Range 1 1.5 pA (for linear amplification)
Input Offset Voltage 3mV
DC Input Impedance 50 Q (virtual) // 5 pF
+ 1.5V (@ 50 Q load) for linear operation
Quipms VBlEgs (Remes and low harmonic distortion
Output
50 Q (terminate with 50 Q load for best
Output Impedance
performance)
Bias Output Voltage Range 1 12 V, adjustable by bias trimpot
Bias Output

Bias Output Impedance

10kQ // 1 pF

Application Diagrams

Photo Detector Biasing

Best choice for high speed applications and optimum signal to noise

performance.

in Photoconductive Mode:

Use additional

close to Detector

W
N

Bypass Capacitor

(~100 nF, Ceramic)

STABILIZED
BIAS VOLTAGE
OUTPUT

Slosuss

HCA |

. uonasyeq

High-Speed
Current to Voltage

CURRENT Converter
INPUT

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

10kQ |

470 nF

AZ01-0201-20
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Dimensions
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High Speed Current Amplifier

HCA-4M-500K

FEATURES

» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 15 pF)

« Low Noise 490 fA/NHz Equivalent Input Noise Current

« Bandwidth DC ... 4 MHz
+ Transimpedance (Gain) 5 x 10° V/A
* Protection against + 3.5 kV Transients

APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy
» Charge Amplifier
* lonisation Detectors

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

Specifications

Test Conditions

Vs=+15V, Ta=25°C

Transimpedance

5x 10° V/IA (@ 50 Q load)

Gain
Gain Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 4 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 90 ns
Gain Flatness +0.3dB

Equ. Input Noise Current

490 fA/NHz (@ 100 kHz)

Equ. Input Noise Voltage

6 nV/VHz (@ 100 kHz)

Input Bias Current

5 pA typ.

Input Bias Current Drift

Factor 1.7 /10K

Bias Output Impedance

Input
Offset Current Compensation + 4 pA adjustable by offset trimpot
Input Current Range 1 3 pA (for linear amplification)
Input Offset Voltage 2 mv
DC Input Impedance 50 Q (virtual) // 5 pF
1.5V (@ 50 Q load) for linear operation
Qi teliEg® JEngE 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

10kQ // 1 pF

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

e
N

CURRENT Converter
INPUT

STABILIZED
BIAS VOLTAGE
OUTPUT

HCA |

High-Speed
Current to Voltage

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

10k |

470 nF

AZ01-0201-20
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Specifications (continued)

High Speed Current Amplifier
g p p 1 50 mA typ.
Power Supply Supply Current (depends on operating conditions,
HCA-4M-500K-C PRl recommended power supply capability
minimum £ 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
FEATURES

« Bandwidth and Frequency Response Independent of Detector Capacitance (up to 500 pF) Storage Temperature -40 ... +100 °C

« Low Noise 3.5 pA/NHz Equivalent Input Noise Current . Temperature Range

* Bandwidth DC ... 4 MHz

« Transimpedance (Gain) 5 x 10° V/A

* Protection against + 3.5 kV Transients
APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy

» Charge Amplifier

* lonisation Detectors

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

Operating Temperature | 0 ... +60 °C

Input Voltage x5V

Absolute Maximum Ratings Input Voltage Transient | + 3.5 kV (pulsewidth 10 ns)

Power Supply Voltage | £22V

Input BNC

Output BNC

LEMO series 1S, 3-pin fixed socket

Specifications Pin 1: + 15V
Pin 2: - 15V
Test Conditions Vs=+15V, Ta = 25°C Connectors Pin 3: GND
Gai Transimpedance 5x 10° V/IA (@ 50 Q load) Power Supply N
ain Vs
Gain Accuracy 1%
PIN 3
Lower Cut-Off Frequency DC o
Upper Cut-Off Frequency (- 3 dB) 4 MHz
Frequency Response : :
Rise / Fall Time (10 % - 90 %) 90 ns Photo Detector Biasing in Photoconductive Mode:
Gain Flatness +03dB Best choice for high speed applications and optimum signal to noise
performance.
Equ. Input Noise Current 3.5 pA/NHz (@ 100 kHz)
STABILIZED % g
i BIAS VOLTAGE
Equ. Input Noise Voltage 0.8 nV/VHz (@ 100 kHz) Jes adgtona W"ﬂ s 2 g
Input Bias Current 18 pA typ. Bypass Capacitor | 4 g
I _ (~100 nF, Ceramic) HCA .
Input Input Bias Current Drift 0.8nA/K _ g'ugr?éiffoesonage
Offset Current Compensation + 6 pA adjustable by offset trimpot Q ZS Gonverter
Input Current Range 1 3 pA (for linear amplification) Application Diagrams | | /ANTTTC 7~ /
/U
Input Offset Voltage 3 mVv PN ﬁ
DC Input Impedance 50 Q (virtual) // 5 pF =
Connect the Detector
+ 1.5V (@ 50 Q load) for linear operation as close as possible 2y
CripuVelEgs Remee and low harmonic distortion ! :
Output
50 Q (terminate with 50 Q load for best BIAS k0
Output Impedance 1
performance) 70 1F
Bias Output Voltage Range 1 12 V, adjustable by bias trimpot 42V —
Bias Output
Bias Output Impedance 10 kQ // 1 yF AZ01:0201-20
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High Speed Current Amplifier

Dimensions HCA-10M-100K

FEATURES
» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 15 pF)
« Low Noise 1.1pA/\Hz Equivalent Input Noise Current
* Bandwidth DC ... 10 MHz

« 94 mm > « Transimpedance (Gain) 1 x 10° V/A
&7 mm * Protection against + 3.5 kV Transients
) . g APPLICATIONS
< i * Photodiode and Photomultiplier Amplifier
E |'|JT| « Spectroscopy
I 7y » Charge Amplifier
O BIAS-OUT O y . .
= . Ionlsatlop_ Detectors
v N outl » Preamplifier for Lock-Ins, A/D Converters, etc.
- [) -
E il ¥ 5 Specifications
I OFSH Bg POWER ] Test Conditions Vs=+15V, Ta=25°C
v O e . . Transimpedance 1x 10° VIA (@ 50 Q load)
X Gain :
22 mm \__ 233mm Gain Accuracy +1%
41mm Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 10 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 35ns
£
° '75_ 5 Gain Flatness +0.3dB
€
— - 2 Equ. Input Noise Current 1.1pANHz (@ 100 kHz)
w O
Equ. Input Noise Voltage 6 nV/VHz (@ 100 kHz) g =
DZ01-0201-22 8 9.-
Input Bias Current 5 pA typ. ZI=
| ¢ Input Bias Current Drift Factor 1.7 /10K '
npu
Offset Current Compensation + 20 pA adjustable by offset trimpot
Input Current Range 1 15 pA (for linear amplification)
Input Offset Voltage 2 mv
DC Input Impedance 50 Q (virtual) // 5 pF
1.5V (@ 50 Q load) for linear operation
Qi teliEg® JEngE 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 yF
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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.

W
N

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

''''' £ I

STABILIZED
BIAS VOLTAGE
OUTPUT

HCA |

High-Speed
Current to Voltage

CURRENT Converter
INPUT

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

10 kQ

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

Slosuss

toptical@ms17.hinet.net

. uonasyeq



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

High Speed Current Amplifier

HCA-10M-100K-C

FEATURES

» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 150 pF)

« Low Noise 3.5 pA/NHz Equivalent Input Noise Current

« Bandwidth DC ... 10 MHz
« Transimpedance (Gain) 1 x 10° V/A
* Protection against + 3.5 kV Transients

APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy
» Charge Amplifier

* lonisation Detectors

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

Specifications

Test Conditions

Vs=+15V, Ta = 25°C

Transimpedance

1x 10° VIA (@ 50 Q load)

Gain
Gain Accuracy 1%
Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 10 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 35 ns
Gain Flatness +0.3dB

Equ. Input Noise Current

3.5 pA/NHz (@ 100 kHz)

Equ. Input Noise Voltage

0.8 nV/VHz (@ 100 kHz)

Bias Output Impedance

Input Bias Current 18 pA typ.
Inout Input Bias Current Drift 0.8nA/K
npu
Offset Current Compensation + 20 pA adjustable by offset trimpot
Input Current Range 1 15 pA (for linear amplification)
Input Offset Voltage 3 mVv
DC Input Impedance 50 Q (virtual) // 5 pF
+ 1.5V (@ 50 Q load) for linear operation
CripuVelEgs Remee and low harmonic distortion
Output
50 Q (terminate with 50 Q load for best
Output Impedance
performance)
Bias Output Voltage Range 1 12 V, adjustable by bias trimpot
Bias Output

10kQ /[ 1 pF

Specifications (continued)
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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

Best choice for high speed applications and optimum signal to noise

performance.

in Photoconductive Mode:

Use additional

close to Detector

W
N

Bypass Capacitor

(~100 nF, Ceramic)

STABILIZED
BIAS VOLTAGE
OUTPUT

Slosuss

HCA |

High-Speed
Current to Voltage

CURRENT Converter
INPUT

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

. uonasyeq

10kQ |

470 nF

AZ01-0201-20
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High Speed Current Amplifier

Dimensions HCA-20M-100K-C

FEATURES
» Bandwidth and Frequency Response Independent of Detector Capacitance (up to 50 pF)
« Low Noise 3.5 pA/YHz Equivalent Input Noise Current
* Bandwidth DC ... 20 MHz

< 94 mm > » Transimpedance (Gain) 1 x 10 V/A
&7 mm  Protection against + 3.5 kV Transients
) . g APPLICATIONS
< i * Photodiode and Photomultiplier Amplifier
E |'|JT| « Spectroscopy
I 7y » Charge Amplifier
O BIAS-OUT O y . .
= . Ionlsatlop_ Detectors
v N outl » Preamplifier for Lock-Ins, A/D Converters, etc.
- [) -
E il ¥ 5 Specifications
I OFSH Bg POWER ] Test Conditions Vs=+15V, Ta=25°C
v O e . . Transimpedance 1x 10° VIA (@ 50 Q load)
X Gain :
22 mm \__ 233mm Gain Accuracy +1%
41mm Lower Cut-Off Frequency DC
Upper Cut-Off Frequency (- 3 dB) 20 MHz
Frequency Response
Rise / Fall Time (10 % - 90 %) 18 ns
£
° '75_ 5 Gain Flatness +0.3dB
€
— - 3 Equ. Input Noise Current 3.5pA/NHz (@ 100 kHz)
w O
Coreins Equ. Input Noise Voltage 0.8 nV/VHz (@ 100 kHz) % %
Input Bias Current 18 pA typ. 3 g
| ¢ Input Bias Current Drift 0.8nA/K '
npu
Offset Current Compensation + 20 pA adjustable by offset trimpot
Input Current Range 1 15 pA (for linear amplification)
Input Offset Voltage 3 mVv
DC Input Impedance 50 Q (virtual) // 5 pF
1.5V (@ 50 Q load) for linear operation
Qi teliEg® JEngE 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 yF




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

&

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
Bypass Capacitor
close to Detector

W
N

(~100 nF, Ceramic)

STABILIZED
BIAS VOLTAGE
OUTPUT

HCA |

High-Speed
Current to Voltage

CURRENT Converter
INPUT

]

Connect the Detector
as close as possible
to the Amplifier.

+12V

BIAS

10 kQ

470 nF

-12V

AZ01-0201-20

Dimensions
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Specifications (continued)

High Speed Current Amplifier
g p p 1 50 mA typ.
Power Supply Supply Current (depends on operating conditions,
HCA-40M-100K-C PRl recommended power supply capability
minimum £ 150 mA)
Weight 210 g (0.5 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
FEATURES

« Bandwidth and Frequency Response Independent of Detector Capacitance (up to 150 pF) Storage Temperature -40 ... +100 °C

« Low Noise 3.5 pA/VHz Equivalent Input Noise Current . Temperature Range

« Bandwidth DC ... 10 MHz

« Transimpedance (Gain) 1 x 10° V/A

* Protection against + 3.5 kV Transients
APPLICATIONS

* Photodiode and Photomultiplier Amplifier

» Spectroscopy

» Charge Amplifier

* lonisation Detectors

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

Operating Temperature | 0 ... +60 °C

Input Voltage x5V

Absolute Maximum Ratings Input Voltage Transient | + 3.5 kV (pulsewidth 10 ns)

Power Supply Voltage | £22V

Input BNC

Output BNC

LEMO series 1S, 3-pin fixed socket

Specifications Pin 1: + 15V
— . Pin 2: - 15V
Test Conditions Vs=+15V, Ta = 25°C Connectors Pin 3: GND
Gai Transimpedance 1x 10° VIA (@ 50 Q load) Power Supply N
ain Vs
Gain Accuracy 1%
PIN 3
Lower Cut-Off Frequency DC o
Upper Cut-Off Frequency (- 3 dB) 40 MHz
Frequency Response : :
Rise / Fall Time (10 % - 90 %) 10 ns Photo Detector Biasing in Photoconductive Mode:
Gain Flatness +03dB Best choice for high speed applications and optimum signal to noise
performance.
Equ. Input Noise Current 3.7 pANHz (@ 100 kHz)
w O
Equ. Input Noise Voltage 0.8 nV/VHz (@ 100 kHz) g =
g 2
Input Bias Current 18 pA typ. o ”jﬂ EEAT?P'V:EEKGE 3 3
nout Input Bias Current Drift 0.8 nA/K ;.g:():;z;g:s:ﬁr) T
npu ~ nk, Ceramic o o
Offset Current Compensation + 20 YA adjustable by offset trimpot | Emant s Voliage
- | Converter
Input Current Range + 15 pA (for linear amplification) Application Diagrams ~ Zk WPUT
Input Offset Voltage 3 mVv N Cﬁ "
DC Input Impedance 50 Q (virtual) // 5 pF =
Connect the Detector
+ 1.5V (@ 50 Q load) for linear operation oo 2 possible ey
CripuVelEgs Remee and low harmonic distortion
Output BIAS [
50 Q (terminate with 50 Q load for best ke |
Output Impedance 470 0F
performance)
-12V —
Bias Output Voltage Range 1 12 V, adjustable by bias trimpot
Bias output AZ01-0201-20
Bias Output Impedance 10 kQ // 1 yF
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High Speed Current Amplifier

Dimensions HCA-100M-50K-C

FEATURES
* Bandwidth DC ... 100 MHz
« Transimpedance (Gain) 5 x 10* V/A
« Suitable for High Source Capacitance up to 20 pF
« Low Equivalent Input Noise Current of 3.8 pA/NHz
* Protection against £ 3.5 kV Transients
APPLICATIONS
* Photodiode and Photomultiplier Amplifier

94 mm
< > » Spectroscopy
< 87 mm > » Charge Amplifier
74 mm * lonisation Detectors
c - g  Preamplifier for Lock-Ins, A/D Converters, etc.
£
Y 0 Bl;\lf.-l;lm O X Specifications Test Conditions Vs=x 15V, Ta=25°C
- A
1) Transimpedance 5x 10* VIA (@ 50 Q load)
v IN ouT Gain
_ 3 Gain Accuracy 2%
| gl E
c - 3 : Lower Cut-Off Frequency DC
£ L
< OFFsET BlAS POWER s ) 100 MHz (+ 10 %, @ Csource 2 to 10 pF )
X 2 ° 0 Upper Cut-Off Frequency (- 3 dB) | g \1i1, (+ 10 %, @ Csource 11 to 20 pF)
B A
y S Q y ATRGETE; Max. Source Capacitance 20 pF (incl. cable, e.g. typical coax cable 1 pF/cm)
22 mm \ Response
233 mm . . 3.4 ns (@ Csource 2 to 10 pF)
o/ _ o,
om Rise /Fall Time (10% -90 %) | 44 1s (@ Csource 11 to 20 pF)
Gain Flatness +0.3dB
Equ. Input Noise Current 3.8 pA/NHz (@ 10 MHz)
£
° ]75_ S Equ. Input Noise Voltage 0.9 nVAHz (@ 10 kHz)
€
— - 3 Equ. Integrated Noise 0.6 pA peak-peak - O
Input Bias Current 12 yAtyp. % =
DZ01-0201-22 8 9.-
Input Input Bias Current Drift 3nA/°C )
Offset Current Compensation 1 40 pA adjustable by offset trimpot '
Input Current Range + 30 pA (for linear amplification)
Input Offset Voltage <1mV
DC Input Impedance 50 Q (virtual) // 5 pF

+ 1.5V (@ 50 Q load)

Quifpuis Welieg Remg for linear operation and low harmonic distortion

Output Max. Output Voltage Range +1.7V (@ 50 Q load)
Output Impedance AL
(terminate with 50 Q load for best performance)
Bias Output Voltage Range + 12V, adjustable by bias trimpot
Bias Output
Bias Output Impedance 10kQ /[ 1 uF
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Specifications (continued)

Supply Voltage +15V
1+ 50 mA typ.
Power Supply (depends on operating conditions,
Supply Current o
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 5V
Absolute Maximum Ratings
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 o
+Vs
PIN 3
GND

Application Diagrams

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

performance.
] STABILIZED
BIAS VOLTAGE
Use additional OUTPUT
Bypass Capacitor
close to Detector
(~100 nF, Ceramic) HCA |
High-Speed

W
N

CURRENT
INPUT

Current to Voltage
Converter

Connect the Detector
as close as possible
to the Amplifier.

I/U

+12V

BIAS

10 kQ

470 nF

AZ01-0201-20

Typical Performance Characteristics

Frequency Response

TS

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

o 5.1 dB R 3 MHD
ALT OB * WENY 1 MHE LRTEN] 1.00 dn
Ref 714 P LT &slims F 0. A A GO TG0 M
(7 1] s
5 a8
foa—t——— L TE T
— —-h'__\_
LF e i
T -
10 dié
I"\-\._
-\-\-\'-_
1% dR 5 = T
sl i
-5 di —_—
30 4
Start 10.0 MHz Stop 4000 MHz
Noise Spectrum
Exey | Mg
&1 D oB WY I ke Hoine B, SHOTES oWy He
el 7 ST S0 0, DDOOED000 W iy
Hnep d FOA.CIFIAE n¥IvHE
J80, O 0 000 M HE
(T
i H -
I ——" e o =
[ e — ! |
0 e 1 ] 1
5 | i
1 I |
| |
LOB it 1 8 1 = =
Start 0.0 Hz Stop 400.0 MHz

Note: Spectral noise data is measured at the amplifier output with open but shielded input.

To determine the spectral input noise divide the measured output noise by the amplifier gain of 5 x 10* V/A, i.e.:

Marker Frequency Output Noise Resulting Input Noise
1 10 MHz 190 nV/\Hz 3.8 pAVHz
2 100 MHz 273 nV/VHz 5.5 pAVHz
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Typical Performance Characteristics (continued)

Pulse Response to Square Wave Input Signal
(with 16 times averaging)
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Large Signal Response output signal for 50 MHz, 20 yA peak-peak input signal

(with 4 times averaging)

VORDGRAR. R ER0
L] L1

1je
0 Fudll

L L

5 S e
L LT
=MLE
Rl
R (k]
TR el

188

Typical Performance Characteristics (continued)

Small Signal Response
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output signal for 1 MHz, 500 nA peak-peak square wave input signal
(without (top) and with 64 times averaging (bottom))
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Specifications (continued)

High Speed Current Amplifier

HCA-200M-20K-C Power Supply £ 50 mA typ.

(depends on operating conditions,
Supply Current recommended power supply capability
minimum £ 150 mA)

FEATURES
- Bandwidth DC ... 200 MHz

« Transimpedance (Gain) 2 x 10* V/A Weight 210 g (0.5 Ibs)
» Suitable for Source Capacitance up to 8 pF Case
« Low Equivalent Input Noise Current of 4.9 pA/\VHz Material AlMg4.5Mn, nickel-plated

APPLICATIONS
* Photodiode and Photomultiplier Amplifier
* Spectroscopy
» Charge Amplifier

Storage Temperature -40 ... +100 °C

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

* lonisation Detectors ; Input Voltage 5V
* Preamplifier for Lock-Ins, A/D Converters, etc. Absolute Maximum Ratings
Power Supply Voltage +22V
Specifications Test Conditions Vs=%15V, Ta=25°C Input BNC
. 4
Gain Transimpedance 2x 10" VIA (@ 50 Q load) Output BNG
Gain Accuracy 2% i -
LEMO series 1S, 3-pin fixed socket
Lower Cut-Off Frequency DC Pin 1: + 15V
Pin 2: - 15V
: . 200 MHz (x 10 %, @ Csource 2 to 4 pF) Connectors L
Upper Cut-Off Frequency (-3 dB) | 4124 Mz (+ 10 %, @ Csource 5 to 8 pF) Pin 3: GND
;requency Max. Source Capacitance 8 pF (incl. cable, e.g. typical coax cable 1 pF/cm) FonEr Sl PIN 1
esponse s
. . 1.9 ns (@ Csource 2 to 4 pF)
o/ _ o,
Rise / Fall Time (10 % - 90 %) 2.2 ns (@ Csource 5 to 8 pF) E
Gain Flatness +0.3dB
Equ. Input Noise Current 4.9 pANHz (@ 10 MHz) Photo Detector Biasing in Photoconductive Mode:
Equ. Input Noise Voltage 0.9 nV/VHz (@ 10 MHz) Best choice for high speed applications and optimum signal to noise
performance.
Equ. Integrated Noise 1.0 pA peak-peak STABLZED
Input Bias Current 12 pAtyp. Use additional VT‘T\ outeur % g
Bypass Capacitor 8 Q
Input Input Bias Current Drift 3nA/°C close to Detectar | HCA | 4 g
Offset Current Compensation 1+ 100 pA adjustable by offset trimpot _i gil?r?éif teoe\(joltage '
. o . | CURRENT Converter
Input Current Range + 60 pA (for linear amplification) NN Zk
Input Offset Voltage <1mV Application Diagrams Q ______ /R U
DC Input Impedance 50 Q (virtual) // 5pF L A
£1.2V (@ 50 Q load) e Detecn -
Output Voitage Range for linear operation and low harmonic distortion ?S@m;‘ ;Zl.ggs;b'te 2y
o the Amplifier.
Output Max. Output Voltage Range 1.7V (@ 50 Q load)
Output Imped °0 Q gy R
utput Impedance (terminate with 50 Q load for best performance) 470 oF
Bias Output Voltage Range + 12V, adjustable by bias trimpot 12y =
Bias Output
Bias Output Impedance 10kQ // 1 yF AZ01-0201-20
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Typical Performance Characteristics

Frequency Response

Noise Spectrum
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Note: Spectral noise data is measured at the amplifier output with open but shielded input.
To determine the spectral input noise divide the measured output noise by the amplifier gain of 2 x 10* V/A, i.e.:

TS

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

toptical@ms17.hinet.net

Marker Frequency Output Noise Resulting Input Noise
1 10 MHz 97 nVAHz 4.9 pAVHz
2 200 MHz 208 nV/Hz 10.4 pAVHz

Typical Performance Characteristics (continued)

Pulse Response to Square Wave Input Signal

(with 16 times averaging)

Large Signal Response output signal for 50 MHz,
20 pA peak-peak input signal
(with 4 times averaging)
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Typical Performance Characteristics (continued)

Small Signal Response
output signal for 1 MHz, 1 pA peak-peak square wave input signal
(without (top) and with 64 times averaging (bottom))

e ol r oD, L
- M il i s Baam
= n--.-l

F

[EE

=iy
:Ilnd‘n

] = T et

& iz &
i rcms o i s &
Dimensions
P 94 mm N
| 87 mm
74 mm
€ I
E
wn
A 0O BIAS-OUT e) A
_ 7
)
—Y IN our
— R
| €
L) el £
€ = = o
£ ) ~
o OFFSET BIAS POWER
A 2] @ )
O Ke; 3
Y 4 A
22 mm \
< d 3.3 mm
| 41 mm |
€
O — €
£ &
£
=
[ 11

DZ01-0201-22

Slosuss

. 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)

High S C Amplifi
igh Speed Current Amplifier
1 60 mA typ.
HCA-400M-5K-C Power Supply Supbly Current (depends on operating conditions,
FEATURES PRy recommended power supply capability
« Bandwidth DC ... 400 MHz ' CEIGE) £ 190 [
* Rise / Fall Time 1 ns ;
Weight 21 5l
* Optimized for Low Pulse Distortion — Almost No Case el 09 (0-51bs)
Overshoot or Ringing will Occur Material AlMg4.5Mn, nickel-plated
« Transimpedance (Gain) 5 x 10° V/IA
APPLICATIONS T ture R Storage Temperature -40 ... +100 °C
. . .- o emperature Range
Photodiode and Photomultiplier Amplifier Operating Temperature | 0 ... +60 °C
» Spectroscopy
* Charge Amplifier Input Voltage +t5V
* lonisation Detectors Absolute Maximum Ratings
» Preamplifier for Lock-Ins, A/D Converters, etc. Power Supply Voltage | £22V
Specifications Test Conditions Vs =115V, Ta=25°C Input BNC
. 3
Gain Transimpedance 5x10° V/IA (@ 50 Q load) Output BNG
Gain Accuracy 2% ] -
LEMO series 1S, 3-pin fixed socket
Lower Cut-Off Frequency DC Pin 1: + 15V
Pin 2: - 15V
: : 400 MHz (x 10 %, @ Csource 2 to 4 pF) Connectors .
Upper Cut-Off Frequency (- 3 dB) | 354 \iiy; (+ 10 %, @ Csource 5 to 10 pF) Pin 3: GND
;requency Max. Source Capacitance 10 pF (incl. cable, e.g. typical coax cable 1 pF/cm) FonEr Sl PIN 1
esponse s
. . 1.0 ns (@ Csource 2 to 4 pF)
o/ _ o,
R (Fell tnmoe (106 - £ %) 1.3 ns (@ Csource 5 to 10 pF) oND
Gain Flatness +0.3dB
Equ. Input Noise Current 21 pANHz (@ 100 MHz) Photo Detector Biasing in Photoconductive Mode:
Equ. Input Noise Voltage 3.5 nV/VHz (@ 100 MHz) Best choice for high speed applications and optimum signal to noise
performance.
Equ. Integrated Noise 4 A peak-peak (independent of Csource)
Input Bias Current 2 pAtyp. STABILIZED % g
BIAS VOLTAGE g &8
Input Input Bias Current Drift 0.07 yA/°C so sddtional ”j-ﬂ ouTPUT s g
Offset Current Compensation 1 200 pA adjustable by offset trimpot 100 nF, Geramic Hoa | . ’
igh-Spee:
Input Current Range + 200 pA (for linear amplification ' Comeren 29
p g HA ( p ) < x t
Input Offset Voltage <2mV Application Diagrams | T A ~
- ) 1]
DC Input Impedance 50 Q (virtual) //5pF | N ﬁ ’
+1.0V (@ 50 Q load) -
Qg2 VellEe® (REMYS for linear operation and low harmonic distortion ;{%kﬁg%ﬂ:?ﬁfr 2y
o the Amplifier.
Output Max. Output Voltage Range +1.5V (@ 50 Q load)
50 Q o T |
QULiges [MPEEEmEs (terminate with 50 Q load for best performance) 410nF
12V =
Bias Output Voltage Range 1 12 V, adjustable by bias trimpot
Bias Output AZ01-0201-20
Bias Output Impedance 10kQ // 1 yF
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Typical Performance Characteristics

Frequency Response

Noise Spectrum
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Note: Spectral noise data is measured at the amplifier output with open but shielded input.
To determine the spectral input noise divide the measured output noise by the amplifier gain of 2 x 10* V/A, i.e.:

Marker Frequency Output Noise Resulting Input Noise
1 100 MHz 103 nV/AHz 21 pAVHz
2 580 MHz 220 nV/Hz 44 pAVHz

Typical Performance Characteristics (continued)

Pulse Response to Square Wave Input Signal
(with 16 times averaging)
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Large Signal Response output signal for 100 MHz,
200 pA peak-peak input signal
(with 4 times averaging)
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Typical Performance Characteristics (continued)

Small Signal Response

output signal for 1 MHz, 2.4 pA peak-peak square wave input signal
(without (top) and with 64 times averaging (bottom))
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Variable Gain

Low Noise Current Amplifier

DLPCA-200

FEATURES
* Transimpedance (Gain) Switchable from 1 x 103 to 1 x 1011 V/A
* Bandwidth DC / 1 Hz ... 500 kHz
» Bandwidth Switchable to DC ... 10 Hz for Low Noise DC Measurements
» Bandwidth Independent of Detector Capacitance (up to 1 nF)
+ Adjustable Bias Voltage
* Protection Against + 3 kV Transients
* Local and Remote Contro

APPLICATIONS
*» Photodiode and Photomultiplier Amplifier
» Scanning Tunneling Microscopy (STM)
» Spectroscopy
* Beam Monitoring for Particle Accelerators / Synchrotrons
* lonisation Detectors
» Preamplifier for Lock-Ins, A/D-Converters, etc.

Block Diagram

Current to
Voltage Converter

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

CURRENT
INPUT

Low Noise
High Speed

Overload
Detector

Stabilized
Bias Voltage

or GND +10V
F’arameter_ Supply Voltage
\ Control Unit Regulator
— ”
Ed
Manual - EZ |< Optocoupler POWER
— Bias Buffer Switches Isolate Unit SUPPLY

-0V

DIG. CONTROL
INPUTS BS01-0141-10
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Specifications

Test Conditions

Vs=+15V, Ta =25°C

Transimpedance

1x10°...1x10" V/IA

Gain Gain Accuracy +1%
Gain Drift see table below
Lower Cut-Off Frequency DC
AOG IR Upper Cut-Off Frequency up to 500 kHz (see table below), switchable to 10 Hz
Response
Gain Flatness +0.1dB
Equ. Input Noise Current see table below
Equ. Input Noise Voltage 4 nVHz (@ 1 kHz)
Input Offset Current Drift see table below
Input Input Bias Current 1 pA typ. (max. 3 pA)

Max. Input Current

see table below (value for linear amplification)

Input Offset Compensation

adjustable by offset trimpot and external control
voltage; max. range see table below

Performance depending on Gain Setting

Gain Setting (Low Noise) (V/A) 10° 10* 10° 10° 10’ 10° 10°
500 200 1.1

Upper Cut-Off Frequency (- 3 dB) KHz 500 kHz | 400 k KkH 50 kHz | 7 kHz KHz

Rise / Fall Time (10% - 90%) 700ns | 700ns | 900 ns | 1.8 ys 7 us 50 us | 300 us

Input Noise Current Density (/VHz) | 20 pA

23pA | 450fA | 130fA | 43fA | 13fA | 4.3fA

measured at

10 kHz

100 100

10kHz | 10kHz | 1kHz | 1kHz Hz Hy

Integr. Input Noise Current (rms)* | 21 nA

2.4nA | 500pA | 130 pA | 41pA | 5.8pA | 0.8 pA

Offset Current Drift (/°C) 30 nA 3 nA 0.3nA | 30pA 3pA | 0.3pA| 0.1pA
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02%
Max. Input Current () 10 mA 1 mA 0.1mA | 10 A TpuA | 0.1 pA | 10nA
Input Offset Compensat. () 100 uA 10 uA 1 pA 0.1 yA | 10nA 1nA | 0.1 nA
DC Input Impedance (// 5 pF) 50 Q 50 Q 50 Q 60 Q 150 Q 1kQ 10 kQ
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Indicator LED | Function overload
Control Input Voltage Range | LOW bit: - 0.8 ...+ 1.2V, HIGH bit: 2.3 ... + 12V
Digital Control | Control Input Current OMA@OV,15mA@+5V,45mA@+ 12V
Performance depending Overload Output non active: 0 V, max. -1 mA, active: 5.1 V, max. 7 mA
i i i i Control Voltage Range 10V
o|_r|1. Ghagl Se;tme;iam Setting 10° 10° 107 10° 10° 10" 10" Ext. Offset 9 g
(High Speed) (V/A) Control Offset Control 20 KO
Upper Cut-Off Frequency 500 kHz | 500 kHz | 400 kHz | 200 kHz | 50 kHz | 7 kHz | 1.1 kHz et Impedance
(-3 dB) ) Supply Voltage +15V
Rise / Fall Time (10% -90%) | 700ns | 700ns | 900ns | 18us | 7us | 50pus | 300 ps Supply Current + 120 / - 80 mA typ. (depends on operating conditions,
Power Supply recommended power supply capability min. £ 200 mA)
Input Noise Current Density .
13 pA 1.8 pA 440 fA 130 fA | 43fA 13 fA 4.3 fA
(WHz2) P P Stabilized Power £12 V, max. + 150 mA, + 5V, max. 50 mA
Supply Output
measured at 10 kHz 10 kHz 10 kHz 1 kHz 1kHz | 100 Hz | 100 Hz Weight 320 g (0.74 Ib.)
. Case : :
:':I:ff)ﬁ s e (et 12nA | 1.8nA | 450pA | 120pA | 37pA | 53pA | 08pA Material AlMa#-Shin nickeliplated
: Temperature Storage Temperature -40 ... +100 °C
Offset Current Drift (/°C) 30 nA 3nA 0.3nA 30 pA 3 pA 0.3pA | 0.1pA Range Operating Temperature 0 . +60 °C
Gain Drift (/°C) 0.008% | 0.008% | 0.008% | 0.01% | 0.01% | 0.01% | 0.02% Signal Input Voltage A6V /+12V
Max. Input Current (&) 100 yA | 10 pA 1pA | 01pA | 10nA | 1nA | 0.1nA abSPIL'te Transient Input Voltage + 3 kV (out of 200 pF source)
aximum
Input Offset Compensat. (¥) | 100 pA | 10 yA 1pA | 01pA | 10nA | 1nA | 0.1nA Ratings Control Input Voltage -5V/+16V
DC Input Impedance (/5pF) | 50Q | 50Q | 50Q | 60Q | 150Q | 1kQ | 10kQ FENEr SRR MEEED t22V
Input BNC, isolated
* The integrated input noise is measured with an open but shielded amplifier input in the full bandwidth
(,FBW*) setting. The input referred peak-peak noise can be calculated from the rms Output BNC
noise as follows: | peaicpear = | ms X 6 _ Detector Bias Output shield of input BNC
The output noise is given by: U eapeak = | peak-peak X GaIN
LEMO series 1S, 3-pin fixed socket N2 O o
Power Suppl Pin 1: + 15V
PPy Pin 2: - 15V E
Pin 3: GND & &
g 2
55
Sub-D 25-pin, female, qual. class 2 .
Pin 1: + 12 V (stabilized power supply output)
Connectors Pin 2: - 12 V (stabilized power supply output)
Pin 3: AGND (analog ground)
Pin 4: + 5 V (stabilized power supply output)
Pin 5: digital output: overload
Pin 6: signal output (connected to BNC)
Pin 7: NC
Control Port o
Output Voltage +10V (@ = 1 MQ load) Pin 8: input offset control voltage
Pin 9: DGND (ground for digital control pins 10 - 14)
Output Output Impedance 50 Q (terminate with = 1 MQ load for best performance) Pin 10: digital control input: gain, LSB
Pin 11: digital control input: gain
Max. Output Current | + 30 mA Pin 12: digital control input: gain, MSB
. : Pin 13: digital control input: AC/DC
Detector Bias Bias Voltage Range * 10 .V’ max. 22 mA' (bias voItage connegted to shield of Pin 14: digital control input: high speed / low noise
BNC input socket, adjustable by trimpot, switchable to GND) Pin 15 - 25 NC
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Remote control input bits are opto-isolated and connected by logical OR
function to local switch settings. For remote control set the corresponding
local switches to “Remote”, "AC" and "H” (High Speed) and select the
wanted setting via a bit code at the corresponding digital inputs. Mixed

S operation, e.g. local gain setting and remote controlled AC/DC setting, is
also possible.
Switch settings “FBW / 10 Hz” and “Bias / GND” are not remote
controllable.
Low Noise High Speed
Pin 14=HIGH 14=LOW Pin 12 Pin 11 Pin 10
Pin Gain (V/A) Gain (V/A) MSB LSB
Remote 10° 10° LOW LOW LOW
Control 10* 10° LOW LOW HIGH
Operation | Gain
Setting 10° 10’ 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
Setting — Lo
DC HIGH
Photo Detector Biasing
DLPCA
Current to
Voltage Converter
; INPUT
N Z N D
Application | T N\
pplication _
Dlagram Bias Voltage

_TI_

Active Current
Limiting

Bias Buffer

+10V

AZ01-0140-1

Dimensions
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OFFSET

@
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€
< HIGH SPEED 10 Hz

29 mm

LOW NOISE FBW

A

22 mm

28 mm

42 mm

E‘_{m

il

101 mm

111 mm

125 mm

43 mm

N0

—el____Jo

20 mm J
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Variable-Gain High Speed
Current Amplifier

DHPCA-100

FEATURES
« Transimpedance (Gain) Switchable from 1 x 10° to 1 x 10° V/A
» Bandwidth from DC up to 200 MHz
» Upper Cut-Off Frequency Switchable to 1 MHz, 10 MHz or Full Bandwidth
» Switchable AC/DC Coupling
+ Adjustable Bias Voltage for Use with External Photodetectors
* Local and Remote Control of All Main Functions

APPLICATIONS
*» Photodiode and Photomultiplier Amplifier
» Scanning Tunneling Microscopy (STM)
» Spectroscopy
* Preamplifier for Lock-Ins, A/D-Converters, etc.

Current to
Voltage Converter
Rf=100Q... 10 MQ Programmable Programmable
AC /DC Coupling Gain Amplifier

Block Diagram

Buffer-Amplifier and
Bandwidth Limiting

@— I f/}j»
T_|

e 10MHz
—— FBW
e 1MHz

Overload
Detector
Stabilized DC-MONITOR
Bias Voltage OUTPUT
or GND +10V
Parameter

Control Unit Supply Voltage
| | Regulator
/ e POWER
7
Manual . EZ |< Optocoupler SUPPLY

Low Noise
High Speed

N\

Bias Buffer Switches Isolate Unit INPUT

10V
DIG. CONTROL
INPUTS BsDHPCA_3

TS
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Specifications Test Conditions

Vs=x 15V, Ta=25°C

Transimpedance

1x10%...1x 108 V/A

1%

Gain Gain Accuracy

Gain Dirift

see table below

Lower Cut-Off Frequency

DC / 100 Hz, switchable

Frotuen® | Uspor Cu o Frecuency | DSPEREnLon gan setingup 0 200 itz se i)
Gain Flatness +0.1dB
Equ. Input Noise Current see table below
Equ. Input Noise Voltage typ. 2.8 nV/AHz

Input Input Bias Current typ. 20 pA

Input Offset Compensation

Adjustable by offset-trimpot and external control
voltage, min. £ 100 mV

Performance depending on Gain Setting

Gain Setting (Low Noise) (V/A) 10? 10° 10* 10° 10° 10’
Upper Cut-Off Frequency (-3 dB) 200 MHz | 80 MHz | 14 MHz | 3.5 MHz | 1.8 MHz | 220 kHz
Rise / Fall Time (10% - 90%) 1.8 ns 4.4 ns 25 ns 0.1 ys 0.2 ys 1.6 us
Equ. Input Noise Current (/VHz) 200 pA 16 pA 21pA | 500fA | 170fA | 60fA
measured at 1 MHz 1 MHz 1MHz | 10kHz | 10 kHz | 10 kHz
Max. Input Current (%) 10 mA 1 mA 0.1 mA 10 pA 1 pA 0.1 pA
Gain setting (High Speed) (V/A) 10° 10 10° 10° 10’ 10°
Upper Cut-Off Frequency (- 3 dB) 175MHz | 80 MHz | 14 MHz | 3.5 MHz | 1.8 MHz | 220 kHz
Rise / Fall Time (10% - 90%) 20ns 4.4 ns 25 ns 0.1 s 0.2 ps 1.6 us
Equ. Input Noise Current (/VHz) 140 pA 6.0 pA 1.5pA | 450fA 150 fA 55 fA
measured at 1 MHz 1 MHz 1MHz | 10kHz | 10kHz | 10 kHz
Max. Input Current (%) 1mA 0.1 mA 10 yA 1 uA 0.1 A 10 nA

Upper cut-off frequencies and equivalent input noise currents given in this table are typical values only
which will depend on the source capacitance. Keep the source capacitance as low as possible by using
short cables at the input to achieve best possible bandwidth and noise performance. For the dependence
of the upper cut-off frequencies on the source capacitance please see the diagrams on the next page.

Slosuss

. uonasyeq



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

&

Specifications (continued)

Dependence of Upper Cut-Off Frequency on Source Capacitance

Bandwidth [MHz]

Bandwidth [MHz]

Bandwidth [MHz]

1000

100

10

100

i
I I H
10°2 V/A Low Noise
| - L]

|
| 1073 V/A High Speed
I e e

I N | S
Tt

|
1073 V/A Low Noise N
10”4 V/A High Speed

10 100 1000
Source Capacitance [pF]

10

1074 V/A Low Noise
1075 V/A High Speed

1075 V/A Low Noise I~
1076 V/A High Speed N

10

0.1

0.01

10 100 1000
Source Capacitance [pF]

1076 V/A Low Noise
1077 V/A High Speed

—

1077 V/A Low Noise T~
1078 V//A High Speed

-

10 100 1000
Source Capacitance [pF]

Specifications (continued)
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Output Voltage 1V (@ 50 Q Load), for linear amplification
Output Output Impedance 50 Q
Slew Rate 1,000 V/us
Mode Monitor Gain
Monitor Output Gain Low Noise Gain Setting Divided by -1
High Speed Gain Setting Divided by -10
DC Monitor Output | Monitor Output Polarity Inverting
Monitor Output Voltage Range |+ 1V (@ >10 kQ Load)
Monitor Output Bandwidth DC ... 1kHz
Monitor Output Impedance 1kQ

Detector Bias

Bias Voltage Range

+ 10 V, max. 22 mA, connected to shield of BNC
input connector, switchable to GND

Warning

A bias current of 20 mA may destroy sensitive
detectors.

Please pay attention to the correct polarity and
careful adjustment of the bias voltage to protect
your detector.

Put the bias switch to GND (ground) if you don’t
want to use the internal bias voltage. The positive
and the negative supply voltage of the amplifier
must be switched "on" and "off" simultaneously in
order to avoid overvoltage at the bias output.

Indicator LED

Function

Overload

Digital Control

Control Input Voltage Range

Low:-0.8..+ 1.2V, High: 23 ... + 12V

Control Input Current

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

Overload Output

Non Active: 0 V , max. -1 mA, Active: 5.1 V, max.
7 mA

Control Voltage Range 10V
Ext. Offset Control
Offset Control Input Impedance | 15 kQ
Supply Voltage +15V
Power Supply Supply Current typ. + 110 /- 90 mA
Stabilized Power Supply Output | + 12 V, max. 150 mA, + 5V, max. 50 mA
Weight 320 gr. (0.74 Ibs)
Case
Material AlMg4.5Mn, nickel-plated
Storage Temperature -40 ... +100 °C
Temperature Range
Operating Temperature 0..+60 °C
Signal Input Voltage 5V
Absolute Maximum | €ontrol Input Voltage -5V/+16V
Ratings Power Supply Voltage +20V

Transient Input Voltage

1 1.5 kV (out of a 1 nF Source)

Slosuss
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&

Connectors

Input

BNC, isolated

Output

BNC

Power Supply

LEMO Series 1S, 3-pin fixed Socket pn2 (O
Pin 1: + 15V Ve
Pin 2: - 15V
Pin 3: GND

PIN 1
+Vs

PIN 3
GND

Control Port

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: +5V (Stabilized Power Supply Output)
Pin 5: Digital Output: Overload

Pin 6: DC Monitor

Pin 7: BIAS Monitor

Pin 8: Offset Control Voltage

Pin 9: DGND (Ground for Digital Control Pins)
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: Upper BW Limit 10 MHz

PIN 16: Upper BW Limit 1 MHz

PIN 17-25 NC

Remote Control Operation

General

Remote Control Input Pins are optically isolated. Corresponding control bits are
connected by logical OR function to local switch setting allowing for mixed mode
operation. For pure remote control set the corresponding local switch to “Remote”, "AC" ,
"L” (Low Noise), "FBW" and select the desired setting via a bit-code at the corresponding
digital inputs. Mixed operation, i.e. local gain setting and remote controlled AC/DC setting,
is also possible. Switch setting “Bias / GND” is not remote controllable.

Low Noise High Speed
Gain (V/A) Gain (V/A) Pin 10 Pin 11 Pin 12
Pin 14=Low | Pin 14=High LSB MSB
10? 10° Low Low Low
Gain Setting 10° 10* High Low Low
10* 10° Low High Low
10° 10° High High Low
10° 10’ Low Low High
10’ 10° High Low High
Coupling Pin 13
AC/DC Setting |AC High
DC Low
LngrF:g\:vidth Limit |7 19 Pin 16
Low Pass Full Bandwidth  |Low Low
Filter Setting )
10 MHz High Low
1 MHz Low High
High speed/ Mode Pin 14
Low Noise Low Noise Low
Setting High Speed High

Application Diagram

Dimensions

TS
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DHPCA

Current to
Voltage Converter

Diode should be shielded
but not galvanically
connected to shield,

‘ [1{V]

Active Current
Limiting

I

Bias Buffer

Internal Biasing (set switch to BIAS)

DHPCA-Biasing_internal

15V
' T i
100R
100 n DHPCA
Current to
Voltage Converter
CURRENT
-
- PD

Diode should be shielded
but not galvanically
connected to shield.

+10V
Active Current
Limiting
l Bias Buffer
-10 Vv

External Biasing (set switch to GND)

157 mm

DHPCA-Biasing_extern
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GND
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O O
b4

GAIN

-

OVERLOAD
o
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