
Application Note
May 2000

E2580 EML with Integral Driver IC: Pin Definition and Operation

Introduction

Lucent Technologies' E2580 series Electroabsorption Modulated Isolated Laser Module (EM-ILM or EML) offers 
an integrated modulator and CW laser in a single semiconductor chip, and an integral driver IC in the same 
package.

This application note is intended to offer guidance on the pin functions and the voltage levels required by the 
driver IC. For general guidance in setup and operation of EML devices, refer to the Electroabsorptive Modulated 
Laser (EML): Setup and Optimization Technical Note (TN00-008OPTO). For additional information on the wave-
length stability of 2.5 Gbits/s and 10 Gbits/s EML devices over temperature, refer to the technical note, Use of 
EML Devices In DWDM Applications (TN00-012OPTO).

Pin Definitions and Operation

As indicated in the block diagram below, the E2580 device has 13 pins on one side of the package that are ded-
icated to the required dc and control components, and a single, small-profile, Glibert GPO connector on the 
other side for the RF signal. Pins 6 to 11 interface to the integral driver IC, which in turn controls the modulator 
functions. Pins 1 and 2 connect the thermistor, pin 3 connects the CW laser section, pins 4 and 5 connect the 
monitor photodiode, and pins 12 and 13 connect the thermoelectric cooler.

Figure 1. Block Diagram of the E2580 10 Gbits/s EML Package with
Driver IC and Output Amplitude/Cross Point Control Circuits
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Pin Definitions and Operation (continued)

Table 1. Pin Definitions and Operation

PIn 
Number 

Symbol Description

13 TEC(–) Thermoelectric Cooler (–).

12  TEC(+) Thermoelectric Cooler (+).

11 VSS Voltage Supply to the IC. The operating voltage range is –5.0 V to –5.5 V.
10 DCA Duty Cycle Adjust.  The input range is ~ –3.6 V to –3.8 V. At ~ –3.6 V, the 

pulse width is reduced to a minimum value of 70%. At ~ –3.8 V, the pulse 
width is a maximum at 130%. Typically, around –3.7 V, the pulse width is 
100%, which corresponds to a normal duty cycle and 50% eye crossing for 
the electrical drive pattern. This will produce lower eye crossings in the opti-
cal pattern for an EML device because of the nonlinear extinction (light out-
put vs. modulation voltage) characteristic. This input can be used to increase 
the crossings slightly for optimal performance.

9 OA Output Amplitude Adjust.  The input range is ~ –4.2 V to –4.8 V. Minimum 
drive amplitude to the modulator (~ 2 Vp-p) is achieved at –4.8 V. Maximum 
drive (~ 3 Vp-p) is attained at –4.2 V. This input can be used to adjust the 
extinction ratio in the optical output.

8 NC/DCM No Connect/Duty Cycle Monitor . This pin is reserved for the duty cycle 
monitor function and may be available in future transponder versions. Cur-
rently, this functionality is not available on the driver ICs that are used in 
E2560. It will be NC, (no connect) on initial models.

7 NC/PCM No Connect/Peak Current Monitor.  This pin is reserved for the peak cur-
rent monitor function. As with the duty cycle monitor, it is not yet available on 
the driver ICs used. It will be NC (no connect) on initial models

6 VEA Modulator Offset . This pin controls the on-state bias voltage applied to the 
modulator. The input voltage ranges from –3.0 V to –5.0 V. At –5.0 V, there is 
no applied offset to the modulator, i.e., the on-state should be close to 0.0 V 
(excluding the effects of modulator photocurrent). At –3.0 V, the maximum 
offset is applied to the modulator, which would correspond to an on-state 
voltage of –1.0 V. The absolute minimum off-state is –3.4 V for the driver IC. 
Therefore, tuning the offset to more negative value at a fixed output ampli-
tude will eventually result in clipping on the low end and a reduction in the 
drive amplitude. For example, if a package is set up for 2.5 Vp-p output 
amplitude, it may be tuned down for offset to –0.9 V maximum before ampli-
tude clipping would normally occur. At –1.0 V offset, the maximum driver 
amplitude would be reduced to 2.4 Vp-p.

5 Back Det(+) Back Detector (+) (Cathode).
4 Back Det(–) Back Detector (–) (Anode).
3 Laser(+) Laser (+) (Anode).  
2 Therm Thermistor Connect. 
1 Therm/Laser(–)/Case Thermistor/Laser (–)/Case. This pin offers a combined thermistor, laser CW 

section cathode (–) and case ground (for the RF signal). This is a modifica-
tion on earlier models and has been introduced to offer optimum RF perfor-
mance.

— RFIN RF Input. The RF signal is applied to the Gilbert GPO connector. Via this 
connection, the driver IC requires an input voltage in the range 0.5 V to 1.0 V 
(peak to peak) for optimum performance. The RF path is optimized for a 
nominal input impedance of 50 Ω.
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Pin Definitions and Operation (continued)

Figure 2. Driver IC Block Diagram

Figure 3. Cross Point Control Circuit Example
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Pin Definitions and Operation (continued)

Figure 4. Output Amplitude Control Circuit Example (10 Gbits/s EA Driver IC)

Recommended Start-Point Conditions

With the appropriate control circuits in place, as described above, the following starting point (i.e., prior to any tun-
ing) values are suggested for the dc bias parameters in the IC.

* The information offered here is recommended as a time-saving condition and further adjustment may be necessary to achieve the desired per-
formance, as described in Table 1.

Summary

In conjunction with the technical note describing general setup and optimization of the EML device, the user should 
now be in a position to design the interface to the E2580 package, and, subsequently, to optimize its performance 
to meet the individual system requirements.

Table 2. Recommended Start-point Conditions for dc Bias Parameters in the IC *

Parameter Symbol Value

Duty Cycle Adjust DCA –3.7 ± 0.1 V

Modulation Offset VEA –3.5 ± 0.3 V

Output Amplitude OA –4.6 ± 0.2 V
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Appendix

RISE TIME = 37 ps, FALL TIME = 40 ps.

Figure 5. E2580xx Eye Pattern (Example)

Figure 6. E2581xx BER Performance (Example)
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For additional information, contact your Microelectronics Group Account Manager or the following:
INTERNET: http://www.lucent.com/micro , or for Optoelectronics information, http://www.lucent.com/micro/opto
E-MAIL: docmaster@micro.lucent.com
N. AMERICA: Microelectronics Group, Lucent Technologies Inc., 555 Union Boulevard, Room 30L-15P-BA, Allentown, PA 18103

1-800-372-2447, FAX 610-712-4106 (In CANADA: 1-800-553-2448, FAX 610-712-4106)
ASIA PACIFIC: Microelectronics Group, Lucent Technologies Singapore Pte. Ltd., 77 Science Park Drive, #03-18 Cintech III, Singapore 118256

Tel. (65) 778 8833, FAX (65) 777 7495
CHINA: Microelectronics Group, Lucent Technologies (China) Co., Ltd., A-F2, 23/F, Zao Fong Universe Building, 1800 Zhong Shan Xi Road, 

Shanghai 200233 P. R. China  Tel. (86) 21 6440 0468, ext. 316 , FAX (86) 21 6440 0652
JAPAN: Microelectronics Group, Lucent Technologies Japan Ltd., 7-18, Higashi-Gotanda 2-chome, Shinagawa-ku, Tokyo 141, Japan 

Tel. (81) 3 5421 1600, FAX (81) 3 5421 1700
EUROPE: Data Requests: MICROELECTRONICS GROUP DATALINE: Tel. (44) 7000 582 368, FAX (44) 1189 328 148

Technical Inquiries: OPTOELECTRONICS MARKETING: (44) 1344 865 900 (Ascot UK)
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