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Advance Product Information SONET/SDH 10.7Gb/s
VSC7991 Electroabsorption Modulator/Laser Diode Driver
Features
* Maximum Rise/Fall Times of 38ps  Single-Supply
« High-Speed Operation * CML-Compatible Data Inputs
(Up to 10.7Gb/s NRZ Data) « On-Chip 50Q Input Terminations
- Differential Inputs * 50Q Output Impedance

General Description

The VSC7991 isasingle 7V supply, 10.7Gb/s Electroabsorption Modulator (EAM)/laser diode driver with
direct access to the laser modulation FETs. Laser offset and modulation currents are set by external components
allowing precision monitoring and setting of the voltage levels. Datainputs are differentially terminated to 50Q.

Applications
« SONET/SDH @ 2.488Gb/s, 9.952Gbrs, 10.7Gb/s

VSC7991 Block Diagram
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Advance Product Information

VSC7991

AC Characteristics (Over recommended operating conditions)
Table 1: High Speed Inputs /Outputs

Symbol Parameter Min Typ Max | Units Conditions

IRL Input Return Loss, 50Q System L -15 L dB 50MHz to 10GHz

ORL Output Return Loss, 50Q System U -12 U dB 50MHz to 10GHz
Table 2: Laser Driver AC Electrical Specifications

Symbol Parameter Min Typ Max | Units Conditions

0,
tr tr Output Rise and Fall Times a0 38 ps ioglload, 20%1080%, Vmon
Jitter Output Jitter U U 15 ps/p-p | 50Q Load, Vyop = 3V
Overshoot/Undershoot -10 U +10 %
DCCintherangeof Vgg—
- - 0,
Duty-Cycle 25 O +25 % 05V 0 Vs +2V

DC Characteristics (Over recommended operating conditions)
Table 3: Power Dissipation

Symbol Parameter Min Typ Max | Units Conditions

Vs = 6.8, R, = 50Q to GND,
lyss Power Supply Current (Vsg) O 300 330 mA s = 120MA. Vg s = OV
o Vgs= —6.8, R, =50Q to GND

Po Total Power Dissipation D 2040 | 2244 | mw s = 120MA. Vg as = OV
Table 4: Laser Driver DC Electrical Specifications

Symbol Parameter Min Typ Max | Units Conditions

Vgias Programmable Output Offset Voltage -0.8 L 0 Vv

Vmob Modulation Voltage Amplitude 15 U 3 Y,

Voem Output Voltage Compliance U 4 U Y,

1B, IBN Laser Bias Control Voltage -10 [] 0 \Y

Vip Laser Modulation Control Voltage Vs 0 Vgs7+ v

Viy Input High Voltage -150 U 0 mv

V)L Input Low Voltage -1.00 U -0.60 Y,

Vo™ | Input Voltage Swing 450 g 1000 | mVp-p

3 Vs~ Vst
DCC Duty-Cycle Control 0BV O N

NOTE: DIN and NDIN inputs need to be driven differentially. If single-ended drive is desired, it is necessary to add a DC hias to the unused pin.
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Absolute Maximum Ratings®

Negative Power SUPPIY VOITAgE (V Sg) v verrrrrerrereirieiisieeesie s Ve to -8.0V
AL PINS o e Vggto+ .5V
SUPPIY VOITAGE (W SG) -vrrererirerririiieiiririe ittt sttt s sa e et 8Vv
SUPPIY CUITENE (1 SG) +vvevriierreiresiiire sttt b e bbb e n e 500mA
EaTeTE ol Lr="o =X Y TN RO U TP 2.0V
OULPUL VOITBGE (W QUT) ++vvererrrrererserermmmisesmeseessssssssressse s sre s st se s s s en s s -4.0V
Modulation Control VOIagE (V) .. .. ureeririiiieeiieit ettt Vgg— 0.5V
Output Offset Control VoItage (1B, IBN) .....ociiiiieieeeiere et s be s see e neas 11v
Output OFfset CONLIOI CUMTENT (I]5) +-veveererremerrerieeeierieieie sttt b e r e sb e sn b snennne 50mA
Maximum Junction TEMPEratUr€ RANGE .......vvveeiiieeiiee e et e e e e e e e e e e e e s e e ennnns b52C+to +125°C
Storage TeMPEratUre RBNQE: ..........uueiieiiiiiiiiee ettt ettt e e e st e e e e s e bb e e e e e s annbbeeaaeeaaaes 55°Cto +125°C
Note:

(1) CAUTION: Stresses listed under “ Absolute Maximum Ratings’ may be applied to devices one at a time without causing per-
manent damage. Functionality at or above the valueslisted is not implied. Exposure to these values for extended periods may
affect device reliability.

Recommended Operating Conditions

POSItive VOITage RaI (GND) ....ociiiieieeee ettt st sttt e e st ena et e sae st sbeeseene e teneenrenes ov

Negative VoItage Rail (Vgg) ... i irrereiiiie it 6.5V.1e -7.2V

Operational Case TEMPEIEIUIE (T(01) «errererrerrrrrerirerrie st seses s e sss s s 0°Cto 75°C
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Bare Die Descriptions
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Advance Product Information SONET/SDH 10.7Gb/s
VSC7991 Electroabsorption Modulator/Laser Diode Driver
Table 5: Pad Coordinates
Pad Signal Coordinates (um) Pad Signal Coordinates (um)
Number Name X v Number Name X v
1 GND 2296 1546 25 GND 58 208
2 NDIN 2296 1396 26 NDOUT 58 358
3 GND 2296 1246 27 GND 58 508
4 GND 2296 1061.5 28 GND 58 692.5
5 GND 2296 877 29 GND 58 877
6 GND 2296 692.5 30 GND 58 1061.5
7 GND 2296 508 31 GND 58 1246
8 DIN 2296 358 32 DOUT 58 1396
9 GND 2296 208 33 GND 58 1546
10 NC 2296 58 34 IB 58 1696
11 GND 2146 58 35 1B 208 1696
12 GND 1996 58 36 GND 358 1696
13 vDCC 1846 58 37 GND 508 1696
14 VSS 1696 58 38 GND 658 1696
15 VSS 1546 58 39 GND 808 1696
16 VSS 1396 58 40 GND 958 1696
17 VSS 1246 58 41 GND 1108 1696
18 VIP 1027 58 42 VSS 1258 1696
19 GND 808 58 43 VSS 1408 1696
20 GND 658 58 14 VSS 1558 1696
21 IP 508 58 45 VSS 1708 1696
22 P 358 58 46 GND 1858 1696
23 IBN 208 58 a7 GND 2008 1696
24 IBN 58 58 48 GND 2158 1696
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SDH/SONET 10.7Gb/s Advance Product Information

Electroabsorption Modulator/Laser Diode Driver VSC7991
Package Pin Descriptions
Figure 2: Pin Identification
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Advance Product Information SONET/SDH 10.7Gb/s
VSC7991 Electroabsorption Modulator/Laser Diode Driver
Table 6: Pin Identifications
Pin # Name Type Level Description

1 GND Pwr Pwr Positive Voltage Rail

2 GND Pwr Pwr Positive Voltage Rail

3 NDIN In CML Complementary Dataln

4 GND Pwr Pwr Positive Voltage Rail

5 GND Pwr Pwr Positive Voltage Rail

6 DIN In CML Dataln

7 GND Pwr Pwr Positive Voltage Rail

8 GND Pwr Pwr Positive Voltage Rail

9 GND Pwr Pwr Positive Voltage Rail

10 DCC In DC Duty-Cycle Control Voltage

1 VSS Pwr Pwr Negative Voltage Rail

12 VSS Pwr Pwr Negative Voltage Rail

13 VIP In DC Modulation Control Voltage

14 IP In DC Modulation Current Monitor

15 IBN In DC Data Offset Control Current (complementary)
16 GND Pwr Pwr Positive Voltage Rail

17 GND Pwr Pwr Positive Voltage Rail

18 GND Pwr Pwr Positive Voltage Rail

19 NDOUT Out Laser Modulation Current Output (complementary)
20 GND Pwr Pwr Positive Voltage Rail

21 GND Pwr Pwr Positive Voltage Rail

22 DOUT Out Laser Modulation Current Output

23 GND Pwr Pwr Positive Voltage Rail

24 GND Pwr Pwr Positive Voltage Rail

25 GND Pwr Pwr Positive Voltage Rail

26 IB In DC Data Offset Control Current

27 GND Pwr Pwr Positive Voltage Rail

28 GND Pwr Pwr Positive Voltage Rail

29 VSS Pwr Pwr Negative Voltage Rail
30 VSS Pwr Pwr Negative Voltage Rail
31 GND Pwr Pwr Positive Voltage Rail
32 GND Pwr Pwr Positive Voltage Rail

NOTE: A voltage HIGH on the data input (pin 6) corresponds to a voltage HIGH on the data output (pin 22).
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Package Information

DIMS TOL. DIM
A REF 0.054

o ——
T — Al +0.003 | 0.003

[ e o
[ —— F—— A2 REF 0.050

o - 0.010 | 0.32
[ —— D +0.01 321
@ o |
| —— D1 £0.005 | 0.225
El +0.005 | 0.225
L +0.005 | 0.021
D1
e REF | 0.0256
b TYP 0.011
ddd N/A 0.004
D ! N/A | 0°-10°
ccc MAX | 0.004
A R1 £0.003 | 0.005
[ R +0.003 | 0.005
| Shoulder - 0.020
—7
Al R
o —  Shoulder Al
C - =C
f [¢]a0d@[c]
L
All dimensionsin inches.
LEAD COPLANARITY
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Ordering Information
The order number for this product is formed by a combination of the device number, and package style.

VSC7991 xx

X
Device Type
VSC7991:
SONET/SDH 10.7Gb/s Laser Diode Driver Package Style
CD: Metal Glass with Metal Lid—Formed Leads
X : Bare Die

Notice

Vitesse Semiconductor Corporation (“Vitesse”) provides this document for informational purposes only. This document contains pre-production
information about Vitesse products in their concept, development and/or testing phase. All informaiton in this document, including descriptions of
features, functions, performance, technical specifications and availability, is subject to change without notice at any time. Nothing contained in this
document shall be construed as extending any warranty or promise, express or implied, that any Vitesse product will be available as described or
will be suitable for or will accomplish any particular task.

Vitesse products are not intended for use in life support appliances, devices or systems. Use of a Vitesse product in such applications without writ-
ten consent is prohibited.
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