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Channel Insertion Loss Spec 
 Ball-to-ball insertion loss up to nyquist is determined by fitting a curve 

using x + y*sqrt(f) + z*f 

– Fitting against our objectives, that are based on the SAS spec 

– The plot to the right shows the fit against the reference SAS channel 

 Insertion loss after nyquist is determined by OIF-CEI 3.1, equation 11-1 

– Slope = 2.694*25.8/fb, where fb = 5.15625 

 Objectives vs. equation 

– IL @ 1.5625 

• Objective: 11 dB 

• Equation: 10.99925 

– IL @ 2.578125 

• Objective: 16 dB 

• Equation: 16.000125 
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Channel Insertion Loss Spec Cont’d 
 All SAS reference channels pass this spec 

 

 



Tx Characteristics 
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Tx Characteristics 

 Tx characteristics came from references shown in the table 

 

 

 

 

 



7 

Tx Characteristics – Return Loss 

 The return loss was originally going to be based on the SAS spec 

 It turns out that a majority of the reference SAS channels fail this spec 

 The 10GBASE-KR channel spec (Annex 69B) is a more lenient spec in terms of return loss 

– Some channels still fail this spec, but this is acceptable since the spec should not be stretched to meet 
suboptimal channel and/or test fixture designs 

 Feel the Annex 69B limited to 0.75*5.15625 GHz is the best compromise 
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Rx Characteristics 
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Rx Interference Test 
 

 

 

 

 

 

 

 The drive Rx interference is show n as an example 

 Calibrating to w orst case host Tx characteristics ensures the drive Rx can handle a 

w orst case signal 

 

 

Calibrate to worst case host Tx characteristics 

ISI Channel

DCB

Pattern generator

ISI Channel

DCB

Pattern generator

HCB Drive receiver under test

Scope Transmitter for 
noise injection

TP4H-D TP1D-H

Termination Termination
TP2D-H

TP3H-D

Mated connector Mated connector

Calibration setup Test setup

Sinusoidal jitter

Random jitter

Noise Injection

Sinusoidal jitter

Random jitter

Noise Injection

TP2D-H

TP3H-D



10 

Rx Jitter Tolerance Test 
 

 

 

 

 

 

 

 The drive Rx jittter tolerance is show n as an example 

 Calibrating to w orst case host Tx characteristics ensures the drive Rx can handle a 

w orst case signal 

 Sj is sw ept to ensure CDR can track low  frequency jitter 
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Test Fixtures 
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Mated Test Fixture Reference Insertion Loss 
 

 

 

 

 

 

 

 The reference insertion loss curve is based on Calbone_3cb_01_0316b.pdf  

– 2.7 dB @ 2.578125 GHz 

– 2.0 dB @ 1.5625 GHz 

 Equation 132A-1 results 

– 2.7000301211 dB @ 2.578125 GHz 

– 2.000003125 dB @ 1.5625 GHz 

 

 

 

𝐼𝐿𝑡𝑓𝑟𝑒𝑓 𝑓 = 1.3134 𝑓 + 0.2293𝑓                                           (132A-1) 

 𝑓𝑜𝑟 0.05 ≤ 𝑓 ≤ 5.15625 𝐺𝐻𝑧 
  
where 
   f                         is the frequency in GHz 
   𝐼𝐿𝑡𝑓𝑟𝑒𝑓 𝑓         is the reference test fixture insertion loss at frequency f 
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Mated Test Fixture Min and Max Insertion Loss 
 

 

 

 

 

 

 

 The min and max insertion loss curves are bases on a scaled version of the reference insertion loss  

– +/-0.75 dB @ 2.578125 GHz was chosen as the scaling factor 

 The max plot has a breakpoint @ 2.578125 GHz as does the channel insertion loss 

 OIF methodology w as 1st used, but the slope w as too steep for a test f ixture 

 A scaled version of the OIF w as used to reduce the slope after 2.578125 GHz  

– The OIF slope was scaled by the difference in IL @ 2.578125 GHz between the test fixture and ball-ball channel (2.7/16) 

Slope using OIF directly Slope using scaled version of OIF 
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Spec Vs. Measured Test fixture – Insertion Loss 
 

 

 

 

 

 

 

 The spec correlates very w ell to the measured test f ixture 
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Mated Test Fixture Return Loss 
 

 

 

 

 

 

 

 The mated test f ixture return loss w as based on CL92.11 

– Equation was shifted by 3 dB to allow for margin 

– Frequency was truncated to 5.15625 GHz 

 Test f ixture return loss is signif icantly better then the drive and host return loss spec  


