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GENERAL DESCRIPTION
The VSC7997 is a 10.7Gb/s high performance Transimpedance Amplifier (TIA) designed for use in optical 
communication networks (SONET OC-192/SDH STM-64). The VSC7997 is intended for use with a PIN or APD 
photodetector and is capable of amplifying input currents of up to 2.2mA with low duty-cycle distortion. The outputs 
limit to a typical differential value of 1000mVp-p for input signals greater than 250µAp-p. To provide flexibility in 
setting the decision threshold of the limiting amplifier, the VSC7997 utilizes output offset adjustment.

VSC7997 Block Diagram
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FEATURES
● Adjustable Output Offset

● High-Gain 4.2kΩ Differential Transimpedance

● –5.2V Power Supply

● 2.2mA Peak-to-Peak Maximum Input Current

● AC- or DC-Coupled Outputs

● Known Good Die

● Input Sensitivity: –18.5dBm Typical

APPLICATIONS
● 10.7Gb/s SONET OC-192/SDH STM-64 Systems

● 10.3Gb/s Ethernet Applications

● Small Form Factor Transceivers

● OC-192/STM-64 Transponders
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SPECIFICATIONS

1. The transimpedance gain is defined as ZT = VOUTP(p-p) / IPH(p-p), where VOUT is the peak-to-peak output voltage and IIN is the peak-
to-peak input current.

2. Guaranteed by optical board characterization. Assumes a photodetector with the following properties: CPD = 0.2pF, LIN = 0.7nH,
BWPD = 10GHz, referenced to 500MHz,  R = 1.0A/W, and re = 20dB. See Figure 4 on page 6 for photodetector guidelines.

Table 1. AC Specifications

Symbol Parameter Min Typ Max Units Condition

ZT_SE AC Single-Ended Transimpedance Gain(1) 1600 2100 3000 Ω 50Ω load

ZT_DIFF AC Differential Transimpedance Gain(1) 3200 4200 6000 Ω 50Ω load

BW Upper -3dB Bandwidth(2) 7.5 8 GHz

fL Lower -3dB Cutoff Frequency 25 40 kHz

RO Output Resistance 42 50 58 Ω Single-ended, DC

IPKMAX Maximum Peak Input Current 2.2 mA Peak-to-peak

IND Input Noise Current Density 11 pA√Hz 0GHz to 11GHz

INOISE Input Noise Current Power 1.0E-12 A2 0GHz to 11GHz

Ripple Output Ripple(2) –0.9 0 0.5 dB 1GHz to 5GHz.

VOD Maximum Differential Output Swing 1400 mV Peak-to-peak, differential, 
100Ω line-to-line termina-
tion

VOS Maximum Single-Ended Output Swing 500 700 mV Peak-to-peak, single-
ended, 50Ω termination to 
ground

IIN_LIM Input Current for Output Limiting 250 µA Peak-to-peak

S22 Output Reflection Coefficient –10 dB 1GHz to 7GHz

tD Group Delay Deviation(2) 35 ps 1GHz to f-3dB, IIN = 10µA to 
1000µA.

Peak Peaking(2) 1.2 dB 500MHz to 11GHz. 

JT Total Jitter 0.12 UI IIN = 2.2mA, peak-to-peak, 
10-12 BER

IPHS-AVG Average Photocurrent Sensitivity(2) 10.0 19.9 µA

IPHS-PEAK Peak Input Photocurrent Sensitivity(2) 20.0 39.7 µA

S Optical Sensitivity(2) –18.5 dBm 10-12 BER
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Stresses listed under Absolute Maximum Ratings may be applied to devices one at a time without causing permanent damage. Functionality at or above the values
listed is not implied. Exposure to these values for extended periods may affect device reliability.

Table 2. DC Specifications

Symbol Parameter Min Typ Max Units Condition

VEE Power Supply Voltage –4.9 –5.2 –5.5 V

ICC Power Supply Current 75 90 mA

VINBIAS Input Bias Voltage VEE + 1.7 V

VOUT-CM Common-Mode Output Voltage GND – 0.7 GND – 0.45 GND – 0.2 50Ω termination to 
ground

VOUT-CM Common-Mode Output Voltage GND– 1.4 GND – 0.90 GND – 0.4 100Ω line-to-line termi-
nation

Table 3. Output Offset Adjustment

Symbol Parameter Min Typ Max Units Condition

VOFFSET VOUTP - VOUTN, VOFFP – VOFFN 150 mV DC voltage

VOFFSET_NEG VOUTP - VOUTN, VOFFN – VOFFP 150 mV DC voltage

VFBIN_MIN VFBIN for Maximum Positive Offset -3 V VOFFSET = +200mV

VFBIN_NOM VFBIN for Zero Offset –2.0 V VOFFSET = 0mV

VFBIN_MAX VFBIN for Maximum Negative Offset –1 V VOFFSET = –200mV

RFBIN FBIN Input Impedance 2.88 kΩ

Table 4. Recommended Operating Conditions

Symbol Parameter Min Typ Max Units Condition

VEE Power Supply Voltage –4.9 –5.2 –5.5 V

TJ Junction Temperature Range –20 +100 °C

TB Die Backside Temperature Range –40 +85 °C

Table 5. Absolute Maximum Ratings

Symbol Parameter Min Max Units Condition

VEE Power Supply Voltage +0.5 –6 V

IIN Input Current 0 3 mA DC current

FBIN Offset Adjustment +0.5 –6 V

OFFP/OFFN Output DC Level +0.5 –6 V

OUTP/OUTN Data Output –1.5 +1.5 V

TJ Junction Temperature –40 +125 °C

TS Storage Temperature Range –55 +140 °C

ELECTROSTATIC DISCHARGE

This device can be damaged by ESD. Vitesse recommends that all integrated circuits
be handled with appropriate precautions. Failure to observe proper handling and
installation procedures may adversely affect reliability of the device.
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FUNCTIONAL DESCRIPTION
The VSC7997 is a high performance Transimpedance Amplifier (TIA) designed for use in optical communication 
networks (SONET OC-192/SDH STM-64). The amplifier consists of a transimpedance stage and a single-to-
differential output stage with a gain of 20dB (see VSC7997 Block Diagram on page 1). An external photodetector is 
connected to the IIN input. Pins OUTP and OUTN are the complementary data outputs. Pins FBIN, OFFP, and OFFN 
are used for output offset control. The data output OUTP goes HIGH (OUTN goes LOW) when light is applied to the 
external PIN photodetector. The output is linear for inputs up to 250µAp-p. For higher inputs, the output limits at 
typically 1000mVp-p differential, increasing the dynamic range of the system by reducing the possibility of 
exceeding the input voltage range of the limiting amplifier or clock and data recovery circuit. Figure 1 shows the 
relationship between input current and output voltage.

Power Supply

The VSC7997 requires –5.2V for operation. Connect all VEE pins to –5.2V and all VCC pins to ground.

Data Outputs

The VSC7997 can be AC-coupled or DC-coupled. For AC-coupled designs, the value of the capacitor will determine 
the low frequency cutoff for the system.

Output Offset Control

The VSC7997 provides flexibility in setting the decision threshold of the limiting amplifier or clock and data 
recovery circuit by providing DC output offset control of OUTP and OUTN. The OFFP and OFFN outputs, 
connected to ground through 100nF capacitors, provide the user with the DC component of the OUTP and OUTN 

Figure 1. Output Voltage vs. Input Current
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data outputs. An external circuit can be used to sense the OFFP and OFFN outputs and then generate the appropriate 
DC voltage at the FBIN input to set the DC offset between OUTP and OUTN. Figure 2 shows the relationship 
between the DC offset of OUTP, OUTN and FBIN.

Figure 2. VOFFSET vs. VFBIN

Figure 3. Typical Application for VSC7997
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DESIGN GUIDELINE

Figure 4. VSC7997 Photodetector Wire Bonding Diagram

Input Wire Bond
0.9mm Nominal

2x Photodetector
Decoupling Bond
0.5mm Nominal

GND Plane

Photodetector

VCC Wire Bond
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VCC Plane
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Plate Capacitor
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VSC7997 Die
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BARE DIE INFORMATION

Figure 5. Pad Diagram for Bare Die (-W)

VSC7997
Top View

Die Size Including Scribe: 1957µmx 1957µm (77.0mil x 77.0mil)
Die Size Not Including Scribe: 1800µm x 1800µm (70.9mil x 70.9mil)
Pad Size: 94µm x 94µm (3.7mil x 3.7mil)
Pad Passivation Opening: 80µm x 80µm (3.1mil x 3.1mil)
Die Thickness: 279µm (11mils)

Connect die backside to VEE or leave unconnected
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Table 6. Coordinates for Bare Die (-W)

Signal
Pad 

Number

Coordinates (µm)

DescriptionX Y

GND 1 292.2 88.9 Ground

VEE 2 491.1 88.9 Negative Power Supply

VEE 3 689.9 88.9 Negative Power Supply

VEE 4 888.8 88.9 Negative Power Supply

VEE 5 1087.7 88.9 Negative Power Supply

VEE 6 1286.5 88.9 Negative Power Supply

GND 7 1485.4 88.9 Ground

GND 8 1689.1 253.0 Ground

GND 9 1689.1 519.1 Ground

OUTN 10 1689.1 690.2 Negative Output

GND 11 1689.1 889.1 Ground

OUTP 12 1689.1 1087.9 Positive Output (HIGH for optical input)

GND 13 1689.1 1259.0 Ground

GND 14 1689.1 1525.0 Ground

GND 15 1485.4 1689.1 Ground

OFFN 16 1286.5 1689.1 OUTN DC Level. Connect 100nF capacitor to ground.

GND 17 1087.7 1689.1 Ground

OFFP 18 888.8 1689.1 OUTP DC Level. Connect 100nF capacitor to ground.

GND 19 689.9 1689.1 Ground

FBIN 20 491.1 1689.1 Offset Control Between OUTP and OUTN. Set to –2V for no offset. See

Figure 3 on page 5.

GND 21 292.2 1689.1 Ground

GND 22 99.1 1525.0 Ground

GND 23 99.1 1326.1 Ground

GND 24 99.1 1127.2 Ground

IIN 25 99.1 889.1 Input from PIN diode.

GND 26 99.1 650.7 Ground

GND 27 99.1 451.9 Ground

GND 28 99.1 253.0 Ground 
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ORDERING INFORMATION

VSC7997: SONET/SDH 10.7Gbs High Gain Transimpedance Amplifier

Part Number Description

VSC7997-W Dice Waffle Pack

CORPORATE HEADQUARTERS
Vitesse Semiconductor Corporation

741 Calle Plano
Camarillo, CA 93012

Tel: 1-800-VITESSE · FAX:1-(805) 987-5896

For application support, latest technical literature, and locations of sales offices,
please visit our web site at

www.vitesse.com

Copyright © 2002 by Vitesse Semiconductor Corporation

PRINTED IN THE U.S.A

Vitesse Semiconductor Corporation (“Vitesse”) retains the right to make changes to its products or specifications to improve performance, reliability or manufactura-
bility. All information in this document, including descriptions of features, functions, performance, technical specifications and availability, is subject to change without
notice at any time. While the information furnished herein is held to be accurate and reliable, no responsibility will be assumed by Vitesse for its use. Furthermore,
the information contained herein does not convey to the purchaser of microelectronic devices any license under the patent right of any manufacturer.

Vitesse products are not intended for use in life support products where failure of a Vitesse product could reasonably be expected to result in death or personal
injury. Anyone using a Vitesse product in such an application without express written consent of an officer of Vitesse does so at their own risk, and agrees to fully
indemnify Vitesse for any damages that may result from such use or sale.

Vitesse Semiconductor Corporation is a registered trademark. All other products or service names used in this publication are for identification purposes only, and
may be trademarks or registered trademarks of their respective companies. All other trademarks or registered trademarks mentioned herein are the property of their
respective holders.
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