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PDC2201

GaAs IC PINFET RECEIVER
Features ‘ Applications
N Ultra high reliability planar InGaAs B Optical communication systems

PIN photodiode operating up to 2.4 Gbit/s
B Custom GaAs IC for high performance B Trunk telecommunications

and stability W Subscriber loop
B Transimpedance design optimised for H Coherent detection receiver

high speed applications
B Gain control
W 1300 and 1550 nanometer operation
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Desctription
Members of the PDC2201 family of receivers performance and state of the art reliability.
are available for data rates of 1.2, 1.6 and 2.4 The high speed FET amplifiers are based on
Gbit/s. Specific variants are optimized for 0.5um GaAs circuits. The receiver is packaged
several popular bit rates. in a 15 pin flatpack suitable for surface
mounting, with a 50 ohm output pin on the

The planar PIN InGaAs photodiode is produced package end. Other package types are available
by MOVPE, providing very high electro-optic by special order.
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PACKAGE DIMENSIONS
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: Pin connections for high speed variants:

PINNO.| FUNCTION PINNO. | FUNCTION
1 Photodiode bias +9V 9 Ground
2 Ground 10 +V
3 Not connected 1 Leave unconnected
4 . 12 +V
5 Gain control 13 Not connected
6 +V 14 Ground
7 Ground 15 Output
8 Not connected
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SPECIFICATIONS

(at 25°C unless noled otherwise)

PARAMETER MN | Tve [ MAX | MiN | Tve [max | Min | TP [max UNITS
Bit rate 1200 1600 2400 Mbivs .
-3dB frequency 1 — | 650 | — | — 110 — | — | 1700 — MHz
Sensitivity 2 30 | %2 | — | 29 | 3t} — |27} 29| — dBm
Output signal level at sensitivity 3 — 15 - | - 5§ — | — 2 1 — pk-pk mV
Responsivity 3 — 102} — | — | 80 | — — | 387 ] — Kvw
Maximum optical power 4 —_ -8 - | - -8 — — -8 —_ dBm
PARAMETER MIN TYP : MAX UNITS
Wavelength 1100 - 1650 mm
Qutput impedance 48 50 52 Ohms
Positive supply voltage - 9 - v
current — 60 —_ mA
Negalive supply voltage - -5.2 - v
current —_ 6 — mA
Total power —_— 600 700 mw
Fiber specifications 50/125 core / cladding diameter
900 um outside diameter
silicone / nylon tight jacket
temperature rated at 125°C
Fiber length —_ | 1 I — meter
MTTF (@ 25°C case lemp.) 500,000 hours
MAXIMUM RATINGS
PARAMETER MIN MAX UNITS
Case operating temperature -20 +85 °C
Storage temperature -40 +85 °C
Optical input power —_ HY mwW
Humidity (operating and storage) 0 noncondensing
Supply voltage +V 0.5 +9.5 v
v -5.5 +0.5 )Y
Notes:

1 Typical value given. If minimum bandwidth is required for analog applications, please specify at time of order.
2 Measured at 1300nm wavelength, 10-11 BER, 100% modulation depth, 2 15 -1 pseudo-random pattern.

3 Responsivity wilh gain control set for maximum gain.

4 For 10-11BER.

Page 3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



B T & D TECHNOLOGIES 45E D EEm 1185083 0000131 _'-I EaBTDT

APPLICATION NOTES

See page 2 for package dimensions and pin connection diagram

1. Block Diagram
+9V +9V +9qV +S2V

\ /
AN
]

I-—— Output
Rf
5.2V 5.2V Gain
Control
2. Basic Operating Circuit
Optical . Electrical
 —— PDC2201
Fiber Photodiode Output
Bias +V GND -V
29V 9V oV BV

The PDC2201 is easy to use. The figure illustrates the device connected in its standard operating configuration.
Additional functionality is described in detail in the foltowing applications quide.
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3. Detailed Functional Description

The PDC2201 receiver family comprises of standard PINFET style aptical receivers ophmlzed for data rates of 1.2, 1.6 and
2.4Gbit/s. The optical fiber input is aligned to a very high reliability planar InGaAs PIN phatodiode offering a

high fiber coupled responsivity and very low dark current (less than 5nA). The photodiade is cannected ta a high performance
transimpedance FET amplifier integrated on a custom GaAs {C. This amplifier is desigried with an outputimpedance of 50Q,
and is internally capacitively coupled to the device output pin via a 0.1 uF capacitor.

it is possible for the user to alter the gain of the amplifier circuit by applying a control voltage to the Gain Control pin
(See Section 6).

This circuit configuration offers very high product reliability (500,000 hours MTTF at 25°C).

4. Electrical Performance

The circuit requires a positive supply of +9V, which is used to power the GaAs circuit and also bias the photodiode. The
photodiode is connected out to a separate package pin to enable the user, if desired, ta monitar the circuit photocurrent.
The circuit also requires a negative supply of -5V, and good electrical graund integrity for optimum sensitivity
performance.

The analog electrical output gives a peak to peak output voltage signal which is proportional to the incident optical
input power for input powers up to the maximum optical input power. Above this power, the output voltage swing tends
to limit, and the amplifier circuit saturates giving rise to pulse width distortion.

Input powers up to 10mW can be applied without damaging the device.

5. Layout Cansiderations

In order to optimize the device sensitivity performance at high bit rates, careful attention should be paid to the connection
methods used when configuring the device. It is recommended thaf the following steps should be taken:

a) The device case is internally connected to ground, sa it should be mounted in intimate contact with the
metallized system ground on the PCB. The drilled flanges on the package can be soldered to the system
ground as a further improvement.

b) Inorder to minimize the tuned effect due to lead inductances and decoupling capacitars, it is recommended
that the device power supplies are decoupled with a series combination of 22€2 plus 0.1uF, the resistarice
reducing the Q of the decoupling network.

c) The device operates in a 50Q system. It is rtecommended that the electrical output is routed to subsequent
signal processing stages using a microstrip or coplanar line.
6. Gain Control

The high electrical gain of the PDC2201 can be reduced for applications where high optical input powers are used. This is
effected by use of the Gain Control pin. Device pin 5 is internally connected to a gain control elementon the GaAs IC. If
left unconnected, it will self bias to approximately +1.5V, with the circuit in its maximum gain configuration. The circuit
gain can be reduced by applying an external DC control voltage to this point, and taking it more negative.

There is little reduction in gain in taking this point from +1.5V to GND, so it is recommended that a unipolar supply is used,
the gain reducing in a non-linear fashion by approximately 30dB on taking the gain control paint from GND to -1.5V.

Alteration of the circuit gain does not significantly affect the shape of the device frequency response.

7. Measurement Techniques

Device sensmvntz is quoted for a 10 it error rate and is measured by modulating a 1.3jum laser saurce at the device bitrate
with an NRZ, 215-1 PRBS. The laser is coupled to the device via a 2km length of singlemode fiber (to modestrip and eliminate
refleclions) and an optical attenuator. The device signal output is coupled, via an amplification/regeneration circuit including a
filler with -3dB point at 0 7 of the bit rate, to an error Detection Set.

8. Packaging

The circuit is mounted in a hermetic 15 pin flatpack to facilitate ease of mounting with coplanar/ /microstrip connections.
Adequate heatsinking must be provided to ensure that the case temperalture does not exceed +85°C in operation,
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ORDERING INFORMATION
Please orderpartnumber PD C 220 1 - X X X,- X X,
] L—— Style: FC/PC=FP
Rato! &R 2 5a
pelaat: }é) Gigabits Biconic = Bl
2.4

Products are available with custom connectors;
call your account representative for details.

HANDLING PRECAUTIONS

PDG2201 receivers can be damaged by current surges or overvoltage. Power supply transient
protection precautions should be taken.

To place an order or to obtain more
information, contact:

US.A. Japan Europe

BT&D Technologies BT&D Technologies BT&D Technologies, Ltd.

Delaware Corporate Center lI DuPont Japan Technical Center Whitehouse Road

Suite 200 4997 Shin-Yoshida-Cho Ipswich

2 Righter Parkway Kohoku-ku, Yokohama-shi IP15PB

Wilmington, DE 19803 Kanagawa 223, Japan England

Tel: (800) 545-4306 USA only Tel: (045) 593-4175 Tel: UK 0473 42250
(302) 479-0300 Fax: (045) 593-4193 Int: +44 473 42250

Fax: (302) 479-9560 Fax: +44 473 241110

BT&D Technologies reserves the right to make changes to the products described
herein without notice. No liability is assumed as a result of their use or application,
No rights under any patent accompany the sale of any such product.

Allrights reserved. BT&D Technologies. August 1989,

USE-0034-08.89 Rev. 2 ’ Printed in US.A.
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