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S3051

®

2.5 GBPS LIMITING AMPLIFIER

DEVICE
SPECIFICATION

FEATURES

• 2 GHz Bandwidth

• 32dB Gain

• Single +5V Power Supply

• Fully Differential Architecture

• 16 pin Glass-Metal Package

APPLICATIONS

• SONET OC-48

• Fiber Optic Data Links

• High-Speed FM Limiting Amplifier

Figure 1. System Block Diagram
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GENERAL DESCRIPTION

The S3051 limiting amplifier with its high gain and wide
bandwidth is ideal for use as a post amplifier in fiber
optic receivers with data rates up to 2.5 Gbps. The
amplifier's gain is 32dB, and differential signals as
small as 12 mVp-p, can be amplified to 900 mVp-p.
Figure 1 shows a typical system application.
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DETAILED DESCRIPTION

The S3051 is an integrated limiting amplifier in-
tended for high-frequency fiber-optic applications.
The circuit connects to typical transimpedance am-
plifiers found within a fiber-optic link. The linear
signal output from a transimpedance amplifier can
contain significant amounts of noise, and may vary
in amplitude over time. The S3051 limiting amplifier
quantizes the signal, and outputs a voltage limited
waveform over a 38 dB input dynamic range.

At low signal levels, below 12 mVp-p, the circuit be-
haves as a linear amplifier. At higher levels the
device becomes a limiting amplifier.

Figure 2. Functional Block Diagram

DOUT–

DOUT+

DIN–

DIN+

V–REF

V+REF

50Ω

11

10

9

8 7 6 5

4

3

12

2

1

16151413

NC VCC(OB)

VCC(GS1,SS2)

GND(OB)

GND(OB)

GND(OB) GND(OB)

GND(GS1,GS2) GND(GS1,GS2)

5kΩ

5kΩ

VCC(GS1,GS2)VCC= +5V

GS1 GS2 OB

110pF

110pF

NC ..... No Connect

50Ω

5kΩ

5kΩ

The referred wideband input noise (160 µVrms) al-
lows for a less than 1E-9 Bit Error Rate for inputs
down to 2 mVp-p.

The S3051 is designed to allow adjustment of the
DC offset between the DIN+ and DIN– inputs. V+REF
can be used as a reference from which the required
offset can be subtracted to set the DC bias level at
DIN–. Similarly, V–REF can be used to set the DC
bias level at DIN+. (See Application Information).

If no adjustment is made to the input DC bias level,
two resistors can be connected in a negative feed-
back configuration in order to cancel any DC offset
at the input. This will minimize the pulse width distor-
tion. (See separate S3051 Limiting Amplifier
Application document.)



3

S30512.5 GBPS LIMITING AMPLIFIER

July 14, 1999 / Revision B

Table 1. S3051 Pin Assignment and Descriptions
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Figure 3. S3051 16-Pin Glass-Metal Package
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Figure 4. S3051 Pinout (Top View)
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Table 2. Recommended Operating Conditions

Table 3. Absolute Maximum Ratings
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1. Human body model.
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Table 4. AC Electrical Characteristics
(VCC = 5V ± 5%, TA = –40˚C to +85˚C)
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Note 1. Input offset calibrated out at VID = 15mV.
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Table 5. DC Electrical Characteristics
(VCC = 5V ± 5%, TA = –40˚C to +85˚C)

Figure 5. Input Voltage
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Figure 6. Output Voltage
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APPLICATIONS INFORMATION

Connecting to the Input of S3051

The equivalent input circuit of S3051 is shown in Figure 7. Both DC biasing and 50 Ohm input line termination
have been implemented internally.

Figure 7. S3051 Equivalent Input Circuit
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Connecting to the Output of S3051

The output of the S3051 does not require any external termination.
Figure 8. Output Termination
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Figure 9. Adjusting the DC Bias Level at DIN–

Figure 10. Adjusting the DC Bias Level at DIN+

Adjusting Input DC Offset
The DC bias level at DIN– and DIN+ can be adjusted by inserting a Difference Amplifier function, as
shown in Figures 9 and 10.
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Typical Operating Characteristics

Figure 11. Vcc Supply Current vs. Temperature

Figure 12. Frequency Response
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Figure 13. Eye Pattern @V ID = 12mV

Figure 14. Eye Pattern @V ID = 1000mV
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Figure 15. Input Voltage vs. Output Voltage
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AMCC is a registered trademark of Applied Micro Circuits Corporation.
Copyright ® 1999 Applied Micro Circuits Corporation

AMCC reserves the right to make changes to its products or to discontinue any semiconductor product or service without notice, and
advises its customers to obtain the latest version of relevant information to verify, before placing orders, that the information being relied
on is current.

AMCC does not assume any liability arising out of the application or use of any product or circuit described herein, neither does it convey
any license under its patent rights nor the rights of others.

AMCC reserves the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Applied Micro Circuits Corporation  •  6290 Sequence Dr., San Diego, CA 92121

Phone: (858) 450-9333  •  (800) 755-2622  •  Fax: (858) 450-9885
http://www.amcc.com
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