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Problem statement

2

• Asymmetry between rise/fall times and rising/falling edge overshoot


• PMD TX signal at TP2 under test mode 3 generation in PVT variation for a specific 
design:

Overshoot limit specified 
to avoid optical clipping 

Rising-edge overshoot spec 
needs to be separated and 
refined

Speed variation

ER variation
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Experimental results
• 3 PMD implementations evaluated in PVT variation:


• Implementation #1: max. rising-edge overshoot is 14.2 %

• Implementation #2: max. rising-edge overshoot is 15.4 %

• Implementation #3: max. rising-edge overshoot is 18.5 %


• Proposed specification refinement:
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115.6.3.1 Transmitter optical specifications

A 1000BASE-RHx transmitter shall meet the specifications at TP2 defined in Table 115–8 and the modal 
power distribution (MPD) shall be higher than the lower bound limits defined in Table 115–9 per 
measurement techniques defined in 115.6.4. Specification for transmit MPD is illustrated in Figure 115–35 
and measurement method is provided in 115.6.4.11. 

Table 115–8—Transmit optical characteristics (RHA, RHB, and RHC) 
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Average optical power AOP dBm -6 -7 -9 1

Average optical power of OFF �
transmitter

AOPOFF dBm — -35

Optical return loss tolerance ORLT dB — 14

Extinction ratio ER dB 11 15

Center wavelength λc nm 635 665

Spectral width λw nm — 20

Rise time (10% – 90%) tr ns — 3

Fall time (90% – 10%) tf ns — 3

Rising-edge overshoot OSrise % 0 20

Falling-edge overshoot OSfall % 0  a

aMaximum permitted falling-edge overshoot depends on the actual transmit ER. The equation gives the maximum per-
mitted falling-edge overshoot as a function of the actual ER (dB).

Positive output droop DO� dB 0 0.8

Negative output droop DO� dB -0.7 0

Timing jitter tJ ps — 10

2nd order harmonic distortion HD2 dB — -20

3rd order harmonic distortion HD3 dB — -23

4th order harmonic distortion HD4 dB — -34

Residual distortion RD dB — -40

Relative intensity noise RIN dB/Hz — -134

Off transition time (from tx_pwr = OFF 
to AOPOFF)

toff ns — 100

On transition time (from tx_pwr = ON 
to active operation)

ton ns — 1500
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