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Features

* IntegratedAGC

* IntegratedPhotocdktedor/Transinpedance
Amplifier Opimized br High-Speed Opical
Communication®#pplications

» Fibre thannelGigabit Ehemet Compztible

High Bandwidth

Low Input Nois Equivalent Power

Large Optcdly Active Area

Single 5/ Power Supply

Bandwidth I nput Noise Optically Active Area
Part Number Data Rate (MH2) (LW rms) (um diameter)
VSC7810 Full Speed: 1.25Gb/s 1200 0.45 100

General Description

The VSC7810 integrated Photodetector/Transimpedance Amplifier providesa highly integrated solution
for conveting lightfrom a fiberoptic commnunicationschanneinto a diferenial output vokage. The bendé
of Vitesse @miconductor’'s Galium Arsenide H-GaAs pocess ae fully utili zedto provide vey high tandwidth
ard low nase in a podud with a bBrge opticdly acive areadr eassy algnment Thesersitivity, duty cycle dis-
tortion and itter meetor exceed dlFibre Channeland Ggabi Ethernetappicaion requremens. Pats are
available in eiher dieform, flat-windowedpaclkagesor in bal-lenspackags.

By ushg a medl-semiconducor-metd (MSM) photodeecr with a momlithic integatedtransmpedace
amgifier, the inputcapadanc is lowered which alows for a larger opticdly acive aea han n discrete phob-
detedors. Integration also alows supeior tracking over process, émpemture andvoltage ketween the ptotode-
tector and the amplifier, resulting in higher performance. This pat can easily be usel in developing Fibre
Chamel Electro-Optic Recavers which exhibit very high performanceand ese ofuse

VSC7810 Block Diagram

Photodetcbr/TransimpedanceAmplifier

=,

+3.3V

T

DOUTP

DOUTN

Both DOUTPand DOUTN ae back-terminatedto 25Q.
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Table 1: Electro-Optical Specifications(®

Symbol Parameter Min | Typ®@ | Max | Units Conditions

Vgg Suppy Voltage 45 5.0 5.5 \

Ibb Swply Current 13 26 40 mA

PSRR | Pawer Supply Reection Ratio 35 : i dB (Figi‘?lﬁ”;;st;ﬂ; ﬁl?;”ryz

A Wavelength 700 840 850 nm

fc Low Frequeng Cutoff - - 1.8 MHz | -3dB, P=-15dBm @ 50MHz¥

BW Opticd Moduation Bandwidth 800 1200 | 1300| MHz |[-3dB, P=-15Bm @ 50MHz®

S Sersitivity -22 -25 -27 dBm | 1.063Gbs, BER1012()

Ro Single-Ended Output Impedane 25 - 60 Q

Vp Differertial Output Voltage 0.35 0.52 0.65 \% E;:‘Dsglirg’m differential

Rp Differertial Respnsivity 0.8 2.2 - mV/puwW II—;)L:O—A].DE:i:Br]]-’?%)5(]\/IHZ

Vpe Output Bias Voltage 12 15 25 \

AVpe Bias Ofset Voltage - 40 150 mvV

NEPq Input Noise Equivalent Power 0.35 0.45 093 | pWrms | P= omw®)

Vo Output Noise \bltage 0.55 066 | 0.75 | mVrms | P=0mwn®

DCD Duty Cycle Distortion - 1.5 4.5 % P=-4.50Bm

lout Output Drive Current 25 - 8 mA

PDJ Pattern Dependent Jitter 20 40 60 53 E/-zl_(;/f?/i:?age Window
Opticdly Active Area - 100 - pm Diameter

PPJ PPJitter 120 160 200 ps P =-5Bm

tr Rise Tme 310 355 400 P 20%-80% P=-4.5dBm

tr Fal Time 280 325 370 P 20%-80% P=-4.5dBm

Nates: (1) Spedfied over 0°C (ambent) to 70°C (case).

(2) Typical condtions25°C and 3.3/ powver swpply. (3) eNate 1in
Application Note 48. (4) P = Incident Optical Power (5) Se2 Nate 2 in Application Note48.

Page 2 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano «

Camarillo, CA 93012

Tel: (800) VITESSE « FAX: (805) 987-5896 « Email: prodinfo@vitesse.com
Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor

G52145-0, Rev 4.1

04/05/01


http://elcodis.com/parts/5784702/VSC7810.html

SEMICONDUCTOR CORPORATION

Data Sheet Photodetector/Transimpedance Amplifier
VSC7810 Family for Optical Communication

Figur e 1: Amplifude vs. Frequency

10p6.795(514 MHlz

Amplitude

1.000.150 1999.700
Frequency (MHz)

Frequency response of VSC7810WB upper 3db frequency is measured with respect to response at 50 MHz

Table 2: Absolute Maximu m Ratings

Symbol Parameter Limits
Vgs Power Suyply 6V
TsTG Storage Tempeature -55°C to 125°C (case émperatre uncer bias)
Hsts Starage Humidity 5 to 9% RH. (induding condens&ion)
Hop Opeaating Humidity 8 to 8@ R.H. (excluding concenseétion)
Pinc Incidert Optical Power +30Bm
500 G.Halff SineWave
IS Impact Shock Puse Duraion 1+/-05 ms

3 blows in ead diredion
20> 2000 > D Hz, 10 Minutes

Vg Vibration 10 G. PeakAccekrdion
4 Camplete Cycles,3 Perperdicular Axes

ESD Voltage onDOUTPR, DOUTN, VSS,

Ve GND 1500¢
Table 3: Recommended Operating Conditions
Symbol Parameter Limits
Vgg Power Suppy 45V to 5.5/ (5V nominal)
Top Opeaating Temperatre 0°C (ambent) to 70° C (cas@ normal range and 90C (case)extended range?
NOTE: (1) See Nde 1 in "Notes on Measurenent Conditions & Apgications' section o this data shed for extended temperature range
operation.
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Table 4: Pin Table Specific ations for Ball Lens Packages, Flat Window P ackages and Bare Die

Symbol Description

DOUTP Data ouput namal (with referenceto indadent light)

DOUTN Data outpit conplement (inverting, with refererce to incidnt light)
VSS Power suppy
GND Ground(padkage case)

Note: Pin Diagram is identical for bath TO-46 andTO-56 pakage styles.

Figur e 2: Pin Diagram

Bottom View

Figur e 3: Schematic View of Bare Die Pad Assignments

GND

DOUTN \ GND
- [Rx -

DOUTP g IX A VSS

—_— — LY 20
GND
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Temperature Dependence of Operating Parameters

This secton desciibes the dependenceof importantopeating patametrs shovn in Table 1as a @inction of
die (or equivaently juncion) tempeatire andpower supply. In orderto relate the die temperature toanequiva-
lent case tempeiature, te foll owing thermeal characeristics of the packageareprovided (noé that the thermd
condudivity isidenicd for TO-46 ard TO-56 packag syles.

Table 5: Thermal Resistance Calculation for TO-56 and TO-46 Packages

Example:

For VSC7810 at nominal supply current of 25mA and Vss = 5V
Temperature rise from junction to case = 0.025A x 5V x 82.24 °C/W =10.28 °C

Chip Size 0.16&m x 0.10tcm Therma Path
Chip Area A 0.015%m?
Die Heitht (Tp,p) 0.066cm T,
Epoxy Thickness(Tgpaxy) 0.00%cm Bcans
Header Thickness (Tieaper) 0.1150am
(Average for TO-46 ard TO-56 package) ’
Bexpoxy
Thermal Condudivities
K GaAs 0.585V/cm°C 0
KOVAR
K epoxy 0.018W/cm °C Te
K kovar 0.1"W/cm°C
BGaas = e = 0066 _gecpy
KGaasA 0.55 x 0.015
Bepoxy = —1eXY - 00076 57 50ecpy
KepoxyA 0.0186 x 0.015
Okovar = —KO - 012 _pecpy
KkovarA 0.17 x 0.015

8JC = Thermal Resistance from Junction to Case = (8 +27.24 + 47) = 82.24 °C/W
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Typical Operating Characteristics
Ipp Vs. Die Temperature Bandwidth vs. Die Temperature
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Figure 4: Eye Diagram

229mVv

46mv
[div

not
trig'd

-231mVi

39.34ns 183ps/div 41.17ns
Top 1556mV  [Mean 40.23ns  |uxlc  66.349% Left
Btm -231mV  |RMSA 25098ps  |ut20  97.54%
Lft  399lns  |PkPk 146.4ps  |ut30  100% Right
Rgt  40.55ns Hits 6505  |wifms 1377 40.54571ns
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Notes on Measurement Conditions and Applications
Note 1: Noise Measurement Method

TheVSC7810 is speified to opeate in the following two ranges of temperature: (a) “norma” from 0°C
(ambient) to 70°C (case) ad (b) “Extended” from 0°C (ambient) to 90°C (case).In the exendedrange, the

operaing paramet's arespecfiedin Table 6.

Table 6: Specifications Under Extended Temperature Range of Operation

Symbol Parameter Min | Typ® | Max | Units Conditions
BW Opticd Moduation Bandwidth 800 900 - MHz -3dB, P=-15Bm @ 50MHz

Note 2: Noise Measurement Method

3GHz BW
Hybrid Couger Power Meter
HP 4378
. >
Py P, with RMS
8481D
DUT Power Sensor Ou.tlet
Noise
Board
The misevoltage, (Vn), is calculated from the Output Nase Paver, (Pn), into 50Q.
Vn = J/Pne 50

Thenoise vdtage Vn, atthe autputis referredbackto the noise pwer atthe input through the resporsivity
R (with Rin volts/watts)

Vn
NEP = —
R

The kit error raé can beexpresseds:
_ e('QZ/Z)

V2rQ

BER

where ,
~12
ForaBER = 1x10 ", the prameter Q =/.

The sensitvity(s) at a bit error rag of 1><10_12 is calculated as follows:

NEP
ImW

where the NEP is in units of rliilvatts ard Sisin dBm, resgctively.

S =101log;q (Q
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Note 3: Measurement Setup fo r Frequency Respons e

. DCy
Lightwave @mpaent ’
Analyzer HP02 ACq
Bias T
Hybrid
Couder ¢, | Bias T
Opticd
Laser Attenuator DC, DUT
Note 4: Bias T Schematic
DC Out
Signal I( AC Out

Power
Supply

G52145-0, Rev 4.1

Downloaded from Elcodis.com electronic components distributor

© VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano ¢ Camarillo, CA 93012
04/05/01 Tel: (800) VITESSE « FAX: (805) 987-5896 « Email: prodinfo@vitesse.com
Internet: www.vitesse.com

Page 9


http://elcodis.com/parts/5784702/VSC7810.html

N /| TESSE s

SEMICONDUCTOR CORPORATION

: . Data Sheet
Photodetector/Transimpedance Amplifier
Family for Optical Communication VSC7810
Package Information
Indiv idual Die
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Page 10 © VITESSE SEMICONDUCTOR CORPORATION ¢ 741 Calle Plano ¢ Camarillo, CA 93012 G52145-0, Rev 4.1
Tel: (800) VITESSE + FAX: (805) 987-5896 « Email: prodinfo@vitesse.com 04/05/01

Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784702/VSC7810.html

P /| TESSE e

SEMICONDUCTOR CORPORATION

Data Sheet Photodetector/Transimpedance Amplifier
VSC7810 Family for Optical Communication

TO-56 Flat Window P ackage

723.85
+0.0S

~—01.70—
+0.1

21.00
mind

N

I
210£0.1
[ R0.25 MAX
R0.20 0‘15J
(mind +0.05
?3.55 i
+0.05
84.10 ‘
*0.1
24,45
+0.05
25.60
24.4500 oS +0/-0.025
0,05 — ’ ‘
1.20£0.1
~J ~d ~J
™ ™ ™ 6.50%0.05

i
(@39

Reference Isometric
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TO-46 Ball Lens Package—7mm Lead Length
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TO-46 Ball Lens Package—13mm Le ad Length
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