Transimpedance Amplifier, 10 Gb/s

MACOM.

CGY2110UH/C1
Rev. V1

Features

Suitable for 10 Gb/s Optical Fiber Links
Single Supply Voltage: 5.7 V

Differential Transimpedance Gain: 72 dBQ
Differential Output

Low Power Consumption: 400 mW
Tested, Inspected Known Good Die (KGD)
Samples Available

Demonstration Boards Available

Space and MIL-STD also Available

RoHS* Compliant

Applications

e Digital Fiber Optic Receiver for Optical
Telecommunications (STM64 or OC192 systems)
¢ High Sensitivity & High Gain Amplifier

Description

The CGY2110UH/C1 is a 10 Gb/s Transimpedance
Amplifier (TIA). Typical use is as a low noise
preamplifier for lightwave receiver modules in optical
fiber networks. The device is intended to be used
with a PIN or APD photodetector and is capable of
amPIifying input current up to 2 mA p.p. at BER of
10"'2.The circuit also exhibits exceptional sensitivity.
A biasing circuit for PIN photodiode is integrated in
the CGY2110UH.

The die is manufactured using 0.18 pym gate length
pHEMT technology. The MMIC uses gold bond pads
and backside metallization and is fully protected with
silicon nitride passivation to obtain the highest level
of reliability. This technology has been evaluated for
Space applications and is on the European
Preferred Parts List of the European Space Agency.
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Ordering Information

Part Number Package
10 Gb/s transimpedance
CGY2110UH/C1 amplifier

* Restrictions on Hazardous Substances, compliant to current RoHS EU directive.
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DC Characteristics:
Minimum/Maximum values are defined at Vpp = 5.7V 0.3V, To = -10°C to +85°C; Typical data is defined
at Ta = 25°C, Vpp = 5.7 V ; unless otherwise stated.

Parameter Units Min. Typ. Max.

Supply Current mA 40 70 100

DC Input Voltage (IN Pad) \Y, — 1.35 —

DC Output Voltage Level \Y, — 3.5 —
Voltage Offset Between the 2 Outputs \Y, -0.7 — +0.7

AC Characteristics:

All measured data is at Vpp = 3.3 V; To = 25°C; RL = 50 Q. The TIA is measured on-wafer using RF probes.
AC characteristics are guaranteed for both OUTP and OUTN ; Unless otherwise stated.
Cp=0.22 pF,Lg=0.6 nH,Rs=8Q

Parameter Conditions Units Min. Typ. Max.
Low Frequency Transimpedance Gain 1?80Ml\|/l-1l-zl’zs'c?i19f|:r:r:‘tcij§d dBQ 6_2 (732 7_0
1 MHz - 3 GHz -1.5 0 +1.5
Transimpedance Ripple 3 GHz-6 GHz dBQ -1.5 1 +3.0
6 GHz - 10 GHz — — +3.0
Transimpedance Cut-Off Frequency \Z1] = |£|TL|F=_|3Z(T:1||§F _C:: ciBo.14 oF GHz i 19691 —
Low Frequency Cut-Off AC COL;ELe: na;télg)Outputs KHz — — 32
1-3GHz -20 20
Group Delay, relative to 2.5 GHz g gﬂi Ps '1)0 — gg
6.5-9 GHz +15 75
Maximum Peak Input Current Before Input Overload mApp 2 — —
Output Reflection Coefficient? 100 MHz - 10 GHz dB — -15 -10
1-4GHz 4.7 7
Total integrated input RMS noise 7 GHz pA/Hz — 6.5 10
10 GHz, CP = 0.14 pF 8.0 —
. e 10 MHz - 8 GHz 450 650
Optical Input Sensitivity 10 MHz - 10 GHz, CP = 0.14 pF nA — 500 -
Output Load Termination OUTN, OUTP Q — 50 —

1. The CGY2110UH is AC coupled at its outputs via an external capacitor, C. So the lower cut-off frequency is determined by the time con-
stant RC, where R is the 50 Q load. Assuming that C is 100 nF, the lower cutoff frequency is given by : Fc_low = 1/(2*pi*R*C) = 32 kHz.
2. The |S22| specification given in this table is based on RF on-wafer measurements with low-inductance probes.
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Absolute Maximum Ratings™?

Operating Conditions

Parameter Absolute Maximum
Supply Voltage® +5.4Vto +6.0 V
Junction Temperature +150°C

Operating Temperature -10°C to +85°C

Parameter Absolute Maximum
Supply Voltage -0.5Vto+8.0V
Photodiode Biasing Voltage -15Vto+15V
Input Average Photo Current® -1 mA to +6 mA
Junction Temperature +150°C

Input Interface DC Coupled

Storage Temperature

-55°C to +150°C

Output Interface AC Coupled

. Exceeding any one or combination of these limits may cause

permanent damage to this device.

. MACOM does not recommend sustained operation near these

survivability limits.

3. The specification is valid only if the photodiode is biased

through the TIA chip.

Handling Procedures

Please observe the following precautions to avoid
damage:

Static Sensitivity

These electronic devices are sensitive to
electrostatic discharge (ESD) and can be damaged
by static electricity. Proper ESD control techniques
should be used when handling these devices.
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Typical Performance Curves:
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Typical Performance Curves:

Equivalent Input Noise Current Density variation with Lg for Vpp = 5.4 V
13 I | ¥
Lg=2%0.1 nH Y
- - Lg=2x0.3nH ‘-'r’ :
- = = Lg=2x05nH i -'";",
¥ og M La=2x07nH AT
=4 o
il
2
=
g
G
3
a 2 4 L g 10 12
Frequency [EHZ)

Equivalent Input Noise Current Density variation with Lg for Vpp = 6.0V

1 |

Ly=2x0.1nH
Lg= 2% 0.3 nH

= Lg=2x0%nH

Lg= 2 %0 nH

......

12
= 9 P
L
1
E’ﬁ-

3

0

Frequendsy |G-z

10

12

MACOM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:

https://www.macom.com/support

DC-0029695


http://www.macom.com/
http://www.macom.com/support

Transimpedance Amplifier, 10 Gb/s

MACOM.

CGY2110UH/C1
Rev. V1
Typical Performance Curves:
Transimpadance Gain variation with Cep forVpp = 5.4 V
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Typical Performance Curves:

Transimpedance Gain variabon with Input Inductance {Lg) for Vpp = 5.4 V
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Typical Performance Curves:
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Typical Performance Curves:
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Typical Performance Curves:
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Typical Performance Curves:
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OPERATING AND HANDLING INSTRUCTIONS
The CGY2110UH/C1 is a very high performance GaAs device and care must be taken at all times to avoid
damage due to inappropriate handling, mounting and biasing conditions.

Power Supply Sequence :
The following power supply sequence is recommended:

Vgias : Photodiode bias
Voo : TIA bias

a) Always turn on the photodiode bias Vbias first or simultaneously with VDD. Since the photodiode is
direct coupled to the TIA input, powering VDD first can damage the photodiode through forward bias and
excess current.

b) Apply the input optical signal.

It is important to apply the DC voltage from ground, then increases them to their desired values.

Handling Precautions :

e Use a conductive working desk connected to the ground (or, a conductive table top connected to the ground).
¢ Require all handling personal to wear a conductive bracelet or wrist-strap connected to the ground.

¢ Ground all test equipment and all soldering iron tops.

e Store IC’s and other devices such as chip capacitors in their conductive carriers until they are soldered.

Pad Position
Pad # Pad Name Coordinate Description
X Y

1 ST 240 110 Do not bond
2 INA 390 110 RF Input, to be connected to photodiode anode
3 INC 540 110 photodiode blaS|r;gtﬁzz.e'r(gﬁtiaogzmgg;ed to photodiode
4 VPIN 670 240 Photodiode DC biasing voltage (optional use)
5 VS 670 390 Bond to ground with lowest possible inductance
6 VREF 670 540 Reference input voltagxetémglstcggacé?t%cr)gpled to ground using
7 VD 670 690 First stage DC supply voltage
8 VD3 670 840 Second stage DC supply voltage
9 SP 670 1035 Bond to ground
10 OUTP 515 1080 RF non-inverted output
11 S 390 1080 Bond to ground
12 OUTN 265 1080 RF inverted output
13 SN 110 1000 Bond to ground

X=0, Y=0 at bottom left corner.
Co-ordinates correspond to the Centre of the Bonding Pad.
See Mechanical Information for more details.
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Mechanical Information
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Chip Size: 1190 x 780 pym (15 um)
VPIN, VS, VREF, VD, VD3: 100 x 100 um
OUTP, OUTN, S: 90 x 80 um

ST, INC: 120 x 100 pm

INA: 80 x 80 um

SP: 190 x 100 pm

SN: 260 x 100 ym

Substrate Thickness: 200 um
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MACOM Technology Solutions Inc. (‘“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to fully
indemnify MACOM for any damages resulting from such improper use or sale.

MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support

DC-0029695


http://www.macom.com/
http://www.macom.com/support

