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Intersil Mini-SAS Active Cables Provide up to 10X 

the Reach of Passives, with More Eye Margin  

by Mike Engbretson, Chief Technology Engineer, Granite River Labs Inc.  

 

This whitepaper summarizes an independent study of the performance of the recently 

launched Intersil QLX600CMSAS Series SAS-2 Active Cables.  10 meter 

(QLX600CMSAS1026) and 20 meter (QLX600CMSAS2026) 26 AWG Active Cables for 

6Gb/s SAS-2 applications were tested. The purpose of this whitepaper is to do a ‘deep 

dive’ into the technical performance of the Intersil active cable to aid adopters in their 

transition from passive to active technology.  

We’ll start with what the vendor has to say about active cable technology and then we’ll 

look at independent test results of the vendors’ products in the following areas: 

·  SAS-2 Active Cable Conformance Tests to observe the raw performance.  

·  OOB Signal Handling 

·  Side by Side Integrity Comparison of ‘real world’ performance when used with 

LSI HBA Model : SAS9201-16e 6Gb/s HBA.  

Testing was done independently by Granite River Labs in the San Francisco Bay Area 

with hardware provided by Intersil and LSI logic.  

Conclusion 

Active Cable Technology is now available for SAS-2.1 applications up to 20 meters. The 

SAS-2.1 standard provides designers with the specifications they need to design 

compliant active cables and the SAS T10 committee has developed the conformance 

tests to benchmark active cable performance. 

Our tests show that the Intersil QLX600CMS Active Cable pass the compliance tests for 

SAS-2.1 for both Signal Quality and OOB signal handling performance.  
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When comparing the Intersil Active cables in a real world HBA application, while the 

active cable solution does add  slight jitter compared to a short 2 meter passive cable, 

our tests show that the Intersil active cables provide 36% more Eye Height Margin at 10 

meter, and 30% more Margin at 20 meter lengths.  10X the length of a 2 meter passive 

cable.  

 

What Intersil has to say about Active Cable Technol ogy 

Serial Attached SCSI (SAS) is a storage interconnect technology that has been gaining 

rapid adoption in the industry. SAS occupies a comfortable position between the high-

end Fibre Channel technology and the low-cost SATA interface, and it has been 

expanding its share against the two alternatives due to recent doubling of the 

performance with the move to 6 Gb/s, while remaining a relatively cost-effective 

technology. 

 Despite distinct benefits offered by SAS to OEM’s, integrators and end users, the 

technology has been somewhat curtailed by the limited  reach of supported copper 

cabling. The industry has long realised that interconnects of 20 meters and longer were 

required in order to enable all possible rack-to-rack connections in the datacenter.  

However, SAS-2.0 only supported 6 Gb/s over at most a 10 meter passive cable. No 

active options were defined, and the Mini-SAS connector chosen for this standard did 

not have any extra pins that could be used to deliver power to the active cable circuitry. 

The SCSI Trade Association and the T10 committee therefore took upon themselves 

the task of finding a way to incorporate active cable support into the SAS 2.1 revision of 

the standard (http://www.t10.org/cgi-bin/ac.pl?t=f&f=sas21-r07.pdf).  

Several forward-looking solutions were adopted to ensure future enhanced connectivity. 

Mini-SAS HD (high-density) connector was chosen for next generation interconnects 

(including the 12 Gb/s data rate to be defined in the upcoming SAS-3.0 standard), which 

had provisions for power to enable active cables and EEPROM for management. All 

these solutions, however, still did not address the large number of Mini-SAS 

interconnects deployed in the field which were limited to the 10m passive copper reach. 
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It was necessary, therefore, to develop a version of this connector that had provisions 

for active cabling. 

This task was led in the T10 committee by Intersil with major support from LSI and other 

key OEM’s. In order to enable active cables,, one of the ground pins in the Mini-SAS 

connector was allocated to serve as a 3.3V power supply for the active circuitry. 

Another ground pin was turned into an active cable sense pin, to enable the system 

power supply to “know” when there is an active instead of a passive cable plugged in, 

thus avoiding shorting. Painstaking high-speed design measures were taken (such as 

bypassing to ground) to ensure that those pins still behaved like high-speed grounds 

and did not compromise the system signal integrity. Because there is no EEPROM and 

thus no “intelligent” management interface for Mini SAS, mechanical keys were defined 

in order to prevent active cables from plugging into unpowered passive ports (Figure 1).  

�

Figure 1: Active Mini-SAS cable connector 

 
The technology was validated in several private industry testing events and SAS 

Plugfests, where Active Mini-SAS cables were shown to interoperate with a wide variety 

of HBA’s, expanders and switches from multiple vendors. 

While the market acceptance of Active Mini-SAS was initially limited by the availability of 

hardware supporting powered Mini-SAS ports, the recent release of LSI’s SAS6160 

SAS Switch and 9201-16e HBA pave the way for broad market adoption of active Mini-

SAS cable technology – Gourgen Oganessyan, Product Marketing Engineer, Intersil 

Corp.  
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Active Cable Conformance Test 

The 20 Meter Mini-SAS active cable conformance test is performed with the setup in 

Figure 2. The stress signal provided by the JBERT is a calibrated 900mV pk-pk 

Scrambled0 test pattern. A value of 4dB of De-Emphasis with 10% UI Sj and 12% UI Rj. 

Figure 3 compares the performance of the cable with and without the compliance stress 

impairment turned on. The results on the left in Figure 3 show that the cable passes the 

conformance specification, while the results on the right show the raw performance of 

the active cable with a clean signal applied to the Rx port.  

 

Figure 2: Active Mini-SAS cable conformance test se tup 
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20 Meter Stressed Compliance Test 20 Meter Clean Signal Performance 

 

Vpk-pk = 562mV          PASS  (Limit: 400mV)   

Tj = 506mUI                 PASS  (Limit: 560mUI) 

*Rj = 214mUI  Pk-Pk    PASS  (Limit: 220mUI) 

Dj = 286mUI  

 

Vpk-pk = 567 mV      

Tj = 278 mUI  

*Rj = 148 mUI Pk-Pk 

Dj = 111 mUI  

*Rj Measured with MFTP Pattern, limit expressed in Pk-Pk, where Pk-Pk = 14*Rj (rms) 

Figure 3: Active Mini-SAS cable conformance results  
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OOB Signal Testing 

It is important for active cables to not only pass tests related to high speed signalling. 

The SAS-2 system also needs to work with low frequency OOB (Out of Band) signalling. 

OOB signalling is used to negotiate the link between the HBA and the downstream 

storage device. OOB signals consist of series of bursts followed by periods of dc idle. 

The exact duration of these idle periods is what distinguishes different types of OOB 

signals from one another. Because the circuitry incorporated in active cable assemblies 

always  distorts the duration of idle periods (by taking a finite time to transition from idle 

to burst, and also creating noise at the end of each burst that takes time to die down), 

SAS-2.1 specifically requires active cables to preserve OOB signal receiver device idle 

time detection windows. For example, the SAS-2.1 specification requires that for the 

COMINIT OOB signal there be an OOB idle time between 304 & 336nsec. The following 

result shows the result of this measurement on the 20 Meter Active cable. 
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Active Cables vs. Passive 

After verifying that the Active Cable passed the SAS-2.1 conformance test, the active 

cable was connected to the LSI9200-16e HBA. The test setup is shown in Figure 4. The 

LSI PHY provides settings for Pre-Emphasis, Post-Emphasis, Tx Amplitude, and 

Rise/Fall Time. For the purposes of this test, the amplitude and Post-Emphasis settings 

were optimized for the best performance at the output of the Intersil QLX600CMS Active 

Cable. Two lengths of Active Cables were tested (10Meter and 20Meter) as well as a 2 

meter passive cable. Figure 5 shows the eye diagram and jitter measurements made at 

the ‘far end’ of the active cable when a PRBS-7 pattern is generated from the HBA.  

 

Figure 4: Active Mini-SAS cable HBA Test Setup 
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2 Meter Passive Cable  10 Meter Active Cable  20 Meter Active Cable  

 

HBA PHY Settings  

Amplitude:             11 (~0.78V) 

Post-Emphasis:           5 

 

11 (~0.78V) 

0 

 

11 (~0.78V) 

0 

Far End Measurements  

Eye Height:            290 mV 

*Eye Width:            805 mUI 

Height Margin:       Reference 

Width Margin:        Reference 

 

395 mV 

740 mUI 

+ 36% 

 -8% 

 

377 mV 

740 mUI 

+30% 

-8% 

*Eye Width = (1UI – Tj) estimated at 10-12 BER, all measurements made with PRBS-7 pattern.  

Figure 5: Active vs. Passive Cable Performance 

 


