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This proposal describes a circuit which will provide the function of connecting an SSA loop in the absence of an SSA device node in a backplane application.








Background:





Dell Computer is presently developing an SSA backplane product that will be part of the overall Dell SSA system solution offered to the end customer.   Each SSA hard drive will reside in a passive Dell designed carrier which is hot pluggable.





Problem:





The backplane is basically a link in an SSA loop. There are two SSA/ANSI standard 9-pin connector ports externally accessible. There are no modular cabling or routing options in the Dell SSA backplane design. All eight drive bays are routed in series. Without the presence of an SSA drive device at each bay the loop would be open. Thus a method of maintaining SSA loop resiliency is required if a drive is not present at a given bay.








Known Prior Solution:





The only known prior solution to the above problem is to install a drive-less carrier in bays which do not have SSA drives. The drive-less carrier provides a loop-thru connectivity for the bay to maintain loop resiliency. 





The present solution has the following system level limitations:





�symbol 149 \f "Times New Roman" \s 14 \h��	Always required to install a drive-less carrier into a vacated drive bay. This adds cost and complexity for the customer. Because it is not a requirement in a parallel SCSI backplane application it is viewed as a disadvantage.





�symbol 149 \f "Times New Roman" \s 14 \h��	Closing a 200MHz (and eventually a 400MHz) SSA link thru a physical mechanical connector interface increases electrical attenuation. The total number of connector interface pairs between two active SSA nodes compromises the electrical integrity of the link.





�symbol 149 \f "Times New Roman" \s 14 \h��	The above electrical issue limits the minimum number of drives per backplane link. For example if a back plane bus link contains 8 bays, the minimum number of non-drive bays would be > 1 since to many mechanical switch interfaces would exist between nodes. This would be viewed as a disadvantage.








Proposal:





Provide a solid state resiliency solution which would reside on the SSA backplane. The proposal is to provide a single IC resiliency circuit per drive bay. The circuit would provide a switchable connectivity capability allowing the SSA link to connect or bypass the drive bay based on an external digital select. In addition, the circuit would provide a repeater function to buffer and re-drive the SSA signal. The circuit would electrically decouple a bypassed drive bay's SSA signals from the backplane bus. This allows the backplane control logic to decide when it wants to connect the drive bay to the loop and reduce the number of SSA reconfigurations.





The following illustrates a proposed topology for the resiliency circuit.
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Figure 1: Resiliency Circuit Topology





It is conceivable that this circuit could be implemented in a surface mount package.  The present preference would be a 28-pin PLCC.   This preference does not exclude consideration for standard SSOP, SO, PQFP, TQFP or TSOP packages.





Features:


Differential Driver/Receiver speed selectable via external resistor.


ESD protection provided internally for the resiliency circuit (2.2KVdc). 


An internal 5.0V to 3.3V linear regulator requiring minimal external components (decoupling / filter capacitor). This feature is viewed as an option to eliminate the need for the backplane to externally provide 3.3V. It is not considered a requirement.


A means of detecting SSA line faults.  It is recommended that the receivers on the device detect line faults (out of tollerance voltage conditions).  A fault condition should be should be indicated with a TTL level output signal (SSA_LINE_FAULT#). (It may also be desireable to forward the fault condition through to the respective output buffer.  This is not considered a requirement.)   In addition, a separate equivalent gate should be provided to allow detection of an installed drive (DRIVE_PRESENT).


Compatibility with future 400Mbit/s SSA. If the first generation is not 400Mbit/s capable then is desired a road map product plan for 400Mbit/s exists.


5 volt tolerance on the SELECT input.





Requirements:


Compatibility with ANSI X3T10.1 Serial Storage Architecture SSA-PH Driver/Receiver specifications. Link ERP switching delay would be handled externally with the select input. The circuit has to allow for daisy chaining multiple resiliency components in series between to adjacent SSA nodes without any reduction in signal quality including jitter and differential phase error.





Proposed Pin Description:


Four pairs of SSA differential inputs  = 8 pins


Four pairs of SSA differential outputs = 8 pins


Digital select input (TTL or CMOS) = 1 pin                                                               logic '1' connects backplane busses (i.e. condition of vacant drive bay)


Digital VCC (5.0V or 3.3V) and ground (and reference) = 2 pins


Analog VCC and ground = 2 pins


Output driver BIAS generator = 2 pins


Output SSA Line Fault Detect = 1 pin


Output Drive Present = 1 pin


Power supply regulation / configuration = TBD pins


PLL related pins = TBD pins


 �



Proposed Package and Pinout:


The proposed 28 pin PLCC package and it’s pinout is not a firm requirement. It is described in this document to establish a reference and is subject to change based on the detailed implementation requirements.





Pin #�
Signal�
�
1�
DRV Port 1 in (-)�
�
2�
DRV Port 1 in (+)�
�
3�
DRV Port 2 out (-)�
�
4�
DRV Port 2 out (+)�
�
5�
SSA Port 2 in (+)�
�
6�
SSA Port 2 in (-)�
�
7�
VDDD�
�
8�
VSSD�
�
9�
SSA Port 1 in (-)�
�
10�
SSA Port 1 in (+)�
�
11�
DRV Port 1 out (+)�
�
12�
DRV Port 1 out (-)�
�
13�
DRV Port 2 in (+)�
�
14�
DRV Port 2 in (-)�
�
15�
SSA Port 2 out (+)�
�
16�
SSA Port 2 out (-)�
�
17�
No Connect�
�
18�
VDDA�
�
19�
VSSA�
�
20�
BIAS Generator Reference�
�
21�
Rext BIAS Select Resistor�
�
22�
Select Input�
�
23�
SSA Port 1 out (+)�
�
24�
SSA Port 1 out (-)�
�
25�
SSA_LINE_FAULT#�
�
26�
DRIVE_PRESENT�
�
27�
No Connect�
�
28�
No Connect�
�
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