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LASER

Y COMPONENTS®

Datasheet

HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

The picture shows model HCA-S-400M-SI-FST

Features

Si-PIN photodiode, 0.8 mm active diameter

Bandwidth DC — 400 MHz

Amplifier transimpedance gain 5.0 x 10° V/A

Max. conversion gain 2.7 x 10° V/W @ 800 nm

Spectral range 320 — 1000 nm

Free-space input 1.035"-40 threaded, easily convertible to fiber optic input (FC
and FSMA) with optionally available screw-on adapters

Fiber optic input also available as permanently mounted FC-input

o UNC 8-32 and M4 tapped holes for mounting on standard posts with metric and
imperial thread

Applications

Spectroscopy

Fast pulse and transient measurements

Optical triggering

Optical front-end for oscilloscopes, A/D converters and HF lock-in amplifiers

Block Diagram
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Intended Use

The HCA-S-400M-SI photoreceiver consists of an Si photodiode and a subsequent low-noise
fixed gain transimpedance amplifier. It is designed for fast conversion of small optical signals
into equivalent output voltages. Operation is mostly self-explanatory. If in doubt, consult this
document or contact support@femto.de.

For safe operation, please refer to the damage thresholds specified in the "Absolute Maximum
Ratings", "Temperature Range" and “Power Supply” sections of this document.

The operating environment must be free of smoke, dust, grease, oil, condensing moisture, and
other contaminants that could affect the operation or performance.
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LASER
Y COMPONENTS®

Datasheet HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Available Versions HCA-S-400M-SI-FST 1.035"-40 threaded flange with internally threaded coupler
ring (outer diameter 30 mm) for free space applications.
Compatible with many optical standard accessories and

for use with various types of fiber connector adapters.

Optionally available:

Fiber adapters PRA-FC, PRA-FCA and PRA-FSMA.

With the relative large 0.8 mm dia. photodiode installed in
the HCA-S-400M-SI input coupling is not critical. However,
standard SM 9/125 fibers (PC or APC) with low numerical
aperture (NA) are recommended for ensuring near 100%
coupling efficiency.

HCA-S-400M-SI-FC Fix/permanent FC fiber connector for high coupling efficiency
‘ and excellent conversion gain accuracy.
()
< |
52 |
Related Models HCA-S-400M-IN-FST InGaAs-PIN, & 0.3 mm, 900 - 1700 nm
free space input, 1.035"-40 threaded flange
HCA-S-400M-IN-FC InGaAs-PIN, integrated ball lens, 900 - 1700 nm
FC fiber connector (fix/permanent)
Available Accessories PRA-FC Fiber-adapter with external
PRAFCA DN\ A\ :\ 1.035"-40 thread
PRAFSMA *@he t@ s ) (slitabie for FST modeis ony).
PRAFL FRkFC Py
PRA-PAP Alternative mounting option:
& Post adapter plate, easy to mount
s Yol on FEMTO photoreceiver series OF,
i R i FWPR, PWPR, HCA-S and LCA-S.
‘o
Y

PS-15-25-L Power Supply
Input: 100 — 240 VAC

Output: 15 VDC
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Y COMPONENTS®

Datasheet HCA-S-400M-SlI
400 MHz Photoreceiver
with Si-PIN Photodiode
Specifications Test conditions Vs =415V, Ta = 25 °C, output load impedance 50 Q,
warm-up 20 minutes (min. 10 minutes recommended)
Gain Transimpedance gain 5.0 x 10° V/A (@ output load 50 Q)
Gain accuracy +1 % (electrical)
Conversion gain 2.7 x 10° V/W typ. (@ 800 nm, output load 50 )
Frequency Response Lower cut-off frequency DC
Upper cut-off frequency (-3 dB) 400 MHz (£10 %)
Gain flatness +1dB

Time Response

Rise/fall time (10 % — 90 %) 1.0ns

Input Noise equivalent power (NEP) 40 pW/vHz (@ 800 nm, 100 MHz)
Optical saturation power 400 pW (for linear amplification, @ 800 nm)
Input offset compensation range  +200 pA, adjustable by offset potentiometer
Detector Detector Si-PIN photodiode
Active area & 0.8mm
Spectral range 320 -1000 nm
Max. sensitivity 0.55 A/W typ. (@ 800 nm)
Output Output voltage range +1.0 V(@ 50 Q2 output load)
for linear operation and low harmonic distortion
Max. output voltage range +1.5V (@ 50 Q load)
Output impedance 50 Q (terminate with 50 Q2 load)
Qutput noise 3 mV RMS (20 mV peak-peak) typ. (@ 50 2 load,
no signal on detector, measurement bandwidth 1.5 GHz)
Optical Input Connector Material FST flange 1.4305 stainless steel, nickel-plated
Material FST coupler ring 1.4305 stainless steel, glass bead blasted
Material FC receptacle nickel silver
Power Supply Supply voltage +15V (+145V ... £16.5V)
Supply current +55 mA (depends on operating conditions,
recommended power supply capability min. £150 mA)
Case Weight 209 g (0.46 Ibs) HCA-S-400M-SI-FST incl. coupler ring
188 g (0.41 Ibs) HCA-S-400M-SI-FC
Material AlMg4.5Mn, nickel-plated
Temperature Range Storage temperature -30°C... +85°C
Operating temperature 0°C...+60°C
Absolute Maximum Ratings Optical input power (CW) 20 mw
Power supply voltage +20V

SOPHISTICATED TOOLS FOR SIGNAL RECOVERY

HCA-S-400M-SI_R6/TH,JMa/06MAR2024

/ France LASER COMPONENTS S.AS. Tel +33139 59 52 25 info@lasercomponents.fr  www.lasercomponents.fr
/ United Kingdom LASER COMPONENTS (UK) Ltd. Tel +44 1245 491499 info@lasercomponents.co.uk www.lasercomponents.co.uk

/3

beyond borders


https://www.lasercomponents.com/
tel:+33139595225
mailto:info%40lasercomponents.fr?subject=
https://www.lasercomponents.fr/
tel:+441245491499
mailto:info%40lasercomponents.co.uk?subject=
https://www.lasercomponents.co.uk/

a-s-400m-si-photoreceiver

NCc

03/25 / V6 / CH-IF / femto/photoreceiver/t

LASER
COMPONENTS®

Datasheet HCA-S-400M-SlI
400 MHz Photoreceiver
with Si-PIN Photodiode
Connectors Input HCA-S-400M-SI-FST 1.035"-40 threaded flange for
free space applications and for
use with various types of optical
HCA-S-400M-SI-FC FC fiber optic connector

(fix/permanent, FC/PC and
FC/APC compatible)

Output BNC jack (female)

Power supply LEMO® series 1S, 3-pin fixed socket

(mating plug type: FFA.1S.303.CLAC52)

PIN 1

s Pin1: +15V

Pin2:-15V
| PIN3  Pin 3: GND
GND

Scope of Delivery

HCA-S-400M-Sl, internally threaded coupler ring (FST version only), LEMO® 3-pin connector,

datasheet, transport package

Ordering Information HCA-S-400M-SI-FST 1.035"-40 threaded flange for free space applications and
for use with various types of optical standard accessories.
HCA-S-400M-SI-FC FC fiber optic connector
(fix/permanent, FC/PC and FC/APC compatible).
Spectral Response
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LASER
Y COMPONENTS®

Datasheet

HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Typical Performance
Characteristics

Frequency response

REW 3 MHz
Att 0 dB “VBW 1 MHz Mi[1] -3.36 dB
Ref -20.0 dBm SWT 2.5ms 408.440000000 MHz
10 dB
5 dB
[OrdE ———
] M1
WH
-5 dB
-10 dB ‘K‘Rn,_\
-15 dB \\»\
-20 dB
-25 dB
-30 dB
Start 20.0 MHz Stop 800.0 MHz
PD-HCA-S-400M-Si-bw_RO1
Noise spectrum
REW 3 MHz
Att 0 dE VEW 3 kHz Nolse? 182.709394 nv/VHz
Ref 25.1 mv SWT 180ms 380.800000000 MHz
T F = = “Noisel  108.860244 nV/vVH
16 i 100.000000000 MHZ]
1m
M2
; ——
I I = S
100wV o~
10 pv
1V
Start 0.0 Hz Stop 800.0 MHz

Note: spectral noise data is measured at the amplifier output with no signal on the photodiode.
To determine the spectral input noise divide the measured output noise by the amplifier
conversion gain. Conversion gain (V/W) = amplifier gain (V/A) x photo sensitivity (A/W).

Marker frequency output noise resulting input noise (NEP)

PD-HCA-8-400M-Si-noise-RO1T

1 100 MHz 109 nV/VHz 40

pW/AHz (@ 800 nm)
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LASER
Y COMPONENTS®

Datasheet

HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Typical Performance
Characteristics (continued) Pulse response to square

(with 16 times averaging)

wave input signal

Large signal response
output signal for 100 MH
(with 4 times averaging)

YORDGAM,
Running

VORDGAA, 4 Average § it
Running ¥ IntP 25755 16
= Ll
BLise(C1)
10984

PD-HCA-S-400M-Si pulse-2ns_RO1

7, 370 pW modulated optical input signal

Avesage @ wieicht
H Rep 25T5/s

s - 80 s e I
PC1)

1 1020.5mv
freq(Cl]
o BB H00MHE

PD-HCA-S-400M-Si-large-sinus_R01
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LASER
Y COMPONENTS®

Datasheet HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Typical Performance
Characteristics (continued) Small signal response
output signal for 3.7 pW modulated optical input signal, 1 MHz square wave, without averaging

YORDGAM, Hormal b4
Runwning 3272 | wntp 2sass | T
Yo - 175k 2000 div
P-P{C1)
3, 2
Freqgict)
1.023600MHz

s10mv
OC OFF

PD-HCA-S-400M-Si noise-square_RO1

Small signal response
output signal for 3.7 pW modulated optical input signal, 1 MHz square wave,
with 64 times averaging

gl Average @ vicigt
Running 1 i 625650 | [ e
M - LISk 20res/div |
F-F{C1)
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PD-HCA-S-400M-Si noise-square_average_RO1
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l LASER

Y COMPONENTS®

Datasheet HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Dimensions HCA-S-400M-SI-FST (1.035"-40 threaded free space input)
84
_ 80.5 X
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DZ-HCA-S_FST_R1

all dimensions in mm unless otherwise noted
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LASER
Y COMPONENTS®

Datasheet HCA-S-400M-SI

400 MHz Photoreceiver
with Si-PIN Photodiode

Dimensions (continued) HCA-S-400M-SI-FC (FC fiber optic connector)
94
B 74 >

LOA I O [
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v of’,

\ 232

19

DZ-HCA-S_FC_R1
all dimensions in mm unless otherwise noted
O
5
< Specifications are subject to change without notice. Information provided herein is believed to be accurate and
n reliable. However, no responsibility is assumed by FEMTO Messtechnik GmbH for its use, nor for any infringement

o of patents or other rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of FEMTO Messtechnik GmbH. Product names mentioned may also be
trademarks used here for identification purposes only.

© by FEMTO Messtechnik GmbH - Printed in Germany
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