SEMICONDUCTOR CORPORATION

Preliminary Data Sheet

VSC7928

SONET/SDH 3.2Gb/s Laser Diode Driver

Features

« High SeedOperaiton
(Up to 3.2Gbk NRZ Dat)

* Single Supgdy

e Data Demsity Monitors

caions

* Enhancel Pinout

General Description

* Rise Tmes Less Than(0Dps

« Differertial or Snge-Endeal Inputs

» ECL Compatible Clock and Data Inputs
» DirectAccessd Modulation andBias FETs

» On-chip Reclocking Register
» On-chip Mux for Clocked o Non-clockedAppli-

* On-chip 50Q Input Termination: Clock and Data

The VSC7928 isa single 5Vsupply, 3.2CGb/s laser diode diiver with direct ac@ssto thelasermodulaton
ard bias FETs. Laserbiasandmodulation curerts are setby external components allowing precision moritor-
ing and séting d the curent levels. Data density outputs ae providedto allow the userto adjust the laserbias
in high unkbalanceddata apgicaions. Gockand dita inputs ae diferentially terminated b 50Q.

VSC7928 Block Diagram

Applications

* SONET/SDH @622Mb/s, 1.24Gbs,
2A488Gbs, am 3.125Gbs

» Full SpeedFibre Chanal (1.062Gb/s)
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Table 1: Signal Pin Reference

Signal Type Level #Pins Description
DIN, NDIN In ECL 2 Datalnput and Data Refeence On-chip 50Q Termination
MK, NMK Out ECL 2 Data Density Differential Outputs
NIOUT Out — 1 Laser Modulation Current Oufput (Complementary)
IOUT Out — 1 Lase Modulation Currert Output (To Laser Catlode)
VSS Rwr Pwr 2 Negetive VoltageRal
GND Pwr Pwr 5/61) Pasitive Voltage Rail
VIP In DC 1 Modulation Gate Node
MIP In DC 1 Modulation SouceNode
VIB In DC 1 Bias Gate Nde
MIB In DC 1 Bias $urce Noce
IBIAS Out DC 1 Lase Bias Ouput (To Laser Catbde)
CLK, NCLK In ECL 2 Clock Input ard Clock Refererce, On-chip 502 Termination
DINTERM In DC 1 DataReferene
CLKTERM In DC 1 Clock Referere
DCC In DC 1 Duty Cycle Cortrol, Leave Floating
SH In DC 1 Clk/Non-clk Data Sekd
GND/NC Pwr DC 70 No conredion (leaw floating or conrect to GND)
Total Pins — — 24/32°
NOTE: (1) Applicable to 32pin TQFP package orly.

Table 2: Mux Select Logic Table

SEL Mode Select
Vgg Clocked DataIn
GND NonrclockedData In
N/C Non-clockedData In

Table 3: Absolute Maximum Ratings

Symbol Rating Limit

Vgg Negaive Pover Sypply Voltage Ve to -6.0vV

T, Maximum Junction Temperature -55°C to+ 125°C

Tsta Storage Temperéure -65°C to +150°C
Table 4: Recommended Operating Conditions

Symbol Parameter Min Typ Max | Units Conditions
GND Pasitive Voltage Rall — 0 — \%

VSS Negative Voltage Ralil -55 -5.2 -4.9 \%

Ta Operatona Temperaure® -40 — 852 °C | Powerdisspaion= 13W
T; Junction Temperature — — 125 °C

NOTES (1) Lower limit of spedfication is ambient temperature and upgr limitis casetemperature. (2) Seesection “ Calculation of the
Maximum Case Temperature” for detailed maximum temperature calculations.
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Table 5: High Speed Inputs and ECL Outputs

Symbol Parameter Min Typ Max | Units Conditions
\AIN Single-ended Input Voltage Swing 300 — 1500 | mVp-p | Vcm=-20V
Vem Differentia Input Common ModeRange | -2.3 — -1.3 \Y Vgg=-52V
VoH ECL Output High Voltage -1200 — — mV 50Q to -2.0/
VoL ECL Output Low Voltage — — -1600 mv 50Q to -2.0v
\AIN On-Chip Terminatons 35 — 65 Q
Table 6: Power Dissipation
Symbol Parameter Min Typ Max | Units Conditions
_ Vss=-55V, Iyop = lgias =
lyss Power Syply Curert (VSS) 80 120 mA OmA, MK/NMK open ciauit
Vss=-55V, Ivop = lgias =
Pp Total Power Dissiftion — — 700 mW | OmA, R pap = 252 to GND,
MK/NMK terminated 50Q to -2V
Table 7: Laser Driver DC Electrical Specifications
Symbol Parameter Min Typ Max | Units Conditions
Igias Pragrammabe Laser Bias Quent 2 — 100 mA
Imob Programmable Modulation Current 2 — 100 mA
. Vgg+
Vg Lase BiasControl Voltage — — 51 \ Igias = S0OMA
Vip Lase Modulation Control Voltage — — 51 \Y Imop= 60MA
. GND -
Vocum Output Voltage Conrpliance — 3V — \Y Vgg=-5.2V
Table 8: Laser Driver AC Electrical Specifications
Symbol Parameter Min Typ Max | Units Conditions
25Q load, 20%-80%,
tr e Output Riseand Fdl Times — — 100 6] 20mA < lyop <60mMA,
lBlAS = 60mA
tsu Datato Clock Seup Time — 50 90 ps —
ty Hold Time 20 50 — ps | —
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Figure 1: On-Chip Data and Clock Input Configuration
GND -1 GND
DIN . DATA BUFFER
(CLK) IE (CLOCK BUFFER)
x2 50 * 2 4.0K y
DINTERM X] Z
(CLKTERM)
*%50 * 2 6.4K —9 ?
NDIN 53 s
(NCLK)
*On-chip VSS —— vss
Components

DINTERM to -2.0V for Diferential ECL Inputs

Figure 2: Single-Ended Operation

7928
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Figure 3: Single-Ended AC-Coupled
GND
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Figure 4: Differential AC-Coupled
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— e
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Figure 5: Differential DC-Coupled
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Figure 6: Control Signals VIP and VIB

| (MIB)

>» VIB
VSS + 1.5v0lts (Typical)

Typical Bias Current.g. Biasvoltage

| (MIP)

» VIP
VSS + 1.5volts (Typical)

Typical Modulation Current.s. ModulatiorVoltage

Figure 7: Simplified Output Structure
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Figure 8: Pad Assignments for VSC7928 Die
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Die Size: 1620pm x 1620um 5
Actual Die Size: 1720umx1720um (after the die are cut up)
Pad Size: 120pm x 120pum
Pad Pitch: 150um
Space
Between Pads: 30um
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Package Information - 32 Pin Plastic TQFP Package

et D -
- D1 - /— HEATSINK INTRUSION .0127 MAX.
EXPOSED HEATSINK " /
4.32 £12 DIA. ‘\>HH AAAAEBA A Dimension | mm | Tolerance
== A 1.60 MAX
= O % = T Al 10 .05
_— - A2 1.40 +.05
A == \-/ — =B & E D 9.00 +.20
| —— |
. - D1 7.00 +.10
(== ==} l E 9.00 +.20
LRI ' El 7.00 .10
L .60 +15/-.10
D3 e 80 BASIC
b 35 +.05
) ®-7
ddd 20 MAX
‘ cee 10 MAX

Note:  Package lid and bottom heat spreader are electrically
connected to GND within the package.

* \S‘i &
STANDOFF
A

_j. SEATING
!_ PLANE  NOTES: 1) ALL DIMENSIONS IN MM.

2) DIMENSIONS SHOWN ARE NOMINAL WITH TOL.
} el AS INDICATED
LEAD COPLANARITY 3) (LéFos .l):nTEIc(:x ?47 COPPER OR EQUIVALENT, 0.127 MM
[Slece]c] O LI TR
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GND

NDIN
DIN
DINT
CLKT
CLK
NCLK
GND

32-Pin Plastic Package Pin Designation

GND [ |
SEL [T
GND [ ]
GND [T |
GND [T |
NMK [T |

MK

GND [ T__|

GND
VIiB
GND
1OUT
NIOUT
GND
GND

IBIAS
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Ordering Information
The ader numter for this produd is formedby acombination of the device umber andpaclage syle.

VSC7928 XX

Device Type
VSC7928: 3.2Gb/s Laser Diode Driver

Package Style
RA: 32-Pin QFP Gull Wing Plastic Package
X : Bare Die

Notice

VitesseSemiconductor Corporation (“Vitessé) provides this documert for informational purposes aily. This documert contains pre-production
information ébout Vitesse produds in their concept, development and/or testing phase All information in this document, including descriptions of
feaures functions, performance,technicd spedficaions and availability, is subjed to changewithout noticeat any time. Nothing cantained in this
document shall be construed as extending any warranty or promise, expressor implied, that any Vitesseproduct will be available asdescribed or
will be suitable for or will acaomplish ary paticular task.

Vitesse products arenat intendedfor use in life supprt appliances,devices or sysenms. Use of a Mtesseproduct in sud applications without writ-
ten cansant is prohibited.
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