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The duty cycle of the input clock can have adverse affects on eye quality when deviating from 50%. Non-
50% duty cycle is referred to as “duty cycle distortion” (DCD). DCD on the input clock will directly translate to
double-tracking on the output eye, because adjacent bits would have unequal pulse-widths. DCD can hap-
pen by various means. For example, amplifiers operating in the non-linear regime when driven with large sig-
nals can often lead to un-evenly clipped waveforms and hence DCD. As another example, mismatches in
differential circuits can cause voltage offsets between the differential signals thus leading to DCD. For these
reasons, DCD can vary with frequency, temperature, and process variations.

The MS4S1V1M addresses the issue of clock DCD by providing an analog cross-over control for the input
clock. This control pin allows the user to correct for a wide range of clock DCD. The cross over control is ter-
minated internally with a 25 Ω load, and can accommodate a voltage range of +/-40mV. An external attenua-
tor or resistor in series is recommended to prevent from overdriving and damaging this sensitive input (see
figure for example). Note that the cross-over range is limited to the rise/fall times of the input clock.

Clock Cross-Over Adjustment

MS4S1V1M Clock Cross-Over Adjust Control

Clock Duty Cycle Waveforms
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Pin Description
Name PIN DESCRIPTION NOTES CONNECTOR

DOP 1 Data Channel Output Positive Terminal of Differential Output 2.92 mm (K)

DON 2 Data Channel Output Negative Terminal of Differential Output 2.92 mm (K)

CKI 3 Clock Input 1/2 of Bit Rate, e.g. 22GHz for 44Gb/s 2.92 mm (K)
Single-ended input

CKO 4 Clock Divided Output 1/4 of Bit Rate, e.g. 11 GHz for 44Gb/s, 2.92 mm (K)
Single-ended output

D4 5 Data Channel Input - Bit Position 4 Trailing/last serial data bit 2.92 mm (K)

D3 6 Data Channel Input - Bit Position 3 - 2.92 mm (K)

D2 7 Data Channel Input - Bit Position 2 - 2.92 mm (K)

D1 8 Data Channel Input - Bit Position 1 Leading/first serial data bit 2.92 mm (K)

VCC 9 RF & DC Ground Chassis/Module Connection -

X-ADJ 11 Clock Cross-Over Adjust +/- 40mV max, 25Ω -

VEE 15 Negative Supply Voltage -3.6V @560mA, DC PIN -

NC 10, 12-14 No Connect - -

Absolute Maximum Ratings
Parameter Value Unit
Supply Voltage (VEE) -4.0 V
Clock Input Power (CKI) +10 dBm
Data Input (D1, D2, D3, D4) 2.0 Vpp
DC voltage (CKI, D1, D2, D3, D4) ±0.5 V
Operating Temperature 0 to 70 ºC
Storage Temperature -85 to 125 ºC
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Module Outline
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Packaging Information

Note: all measurements in inches [mm]
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