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To:       T10 Technical Committee 
From:      Jay Neer (Jay.Neer@Molex.com) 
Date:    February 23, 2005  
Subject:      SAS 1-1 Compact Connectors (Internal and External)  
 
This proposal has been prepared in  the style of SAS 1-1 Rev 8. Changes and additions to the 
relevant sections of 5.2.3 and 5.2.4 are identified.  
 

Add to Table 22 
SAS external compact cable plug 4 5.2.3.3.4 SAS external compact receptacle 4 5.2.3.3.5 
SAS external compact receptacle 4 5.2.3.3.5 SAS external compact cable plug 4 5.2.3.3.4 
      

SAS internal compact wide cable 
plug 

4 5.2.3.4.4 SAS internal compact wide 
receptacle 

4 5.2.3.4.5 

SAS internal compact wide 
receptacle 

4 5.2.3.4.5 SAS internal compact wide cable 
plug 

4 5.2.3.4.4 

 
 
 
5.2.3.3 SAS external connectors 
 
SAS external cables shall use either the SAS external cable plug connector or the SAS external compact 
plug connector.  
 
SAS devices with external ports shall use either the SAS external receptacle connector or the SAS external 
compact receptacle connector.  
 
5.2.3.3.1 SAS external cable plug connector 
 
SAS external cables shall use the SAS external cable plug connector. The SAS external cable plug 
connector is defined in SFF-8470 as the four lane free (plug) connector with jack screws. The SAS 
external cable plug connector shall not include keys and may include key slots. Key slots are not defined by 
this standard. The SAS external cable plug connector attaches to a SAS external receptacle connector, 
providing contact for up 
to four physical links. 
 
Table 24 (see 5.2.3.3.3) defines the pin assignments. 
 
Figure 61 shows the SAS external cable plug connector. 
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5.2.3.3.2 SAS external receptacle connector 
 
SAS devices with external ports shall use the SAS external receptacle connector. The SAS external 
receptacle connector is defined in SFF-8470 as the four lane fixed (receptacle) connector with jack 
screws. 
 
The SAS external cable receptacle connector shall not include keys and may include key slots. Key slots 
are not defined by this standard. The SAS external receptacle connector attaches to a SAS external cable 
plug connector, providing contact for up to four physical links. 
 
Table 24 (see 5.2.3.3.3) defines the pin assignments. 
 
Figure 62 shows the SAS external receptacle connector. 
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5.2.3.3.3 SAS external connector pin assignments 
 
Table 24 defines the signal assignments for pins in SAS external cable plug connectors (see 5.2.3.3.1) and 
SAS external receptacle connectors (see 5.2.3.3.2) for applications using one, two, three, or four of the 
physical links. External cables should be labeled to indicate how many physical links are included (e.g., 1X, 
2X, 3X, and 4X on each connector's housing). 
 

 
 
SIGNAL GROUND shall not be connected to CHASSIS GROUND in the cable connector. 
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5.2.3.3.4 SAS external compact cable plug connector 
 
The SAS external compact cable plug connector is defined in SFF-8088 as the four lane free (plug) 
connector with latch. The SAS external compact cable plug connector shall not include keys and may 
include key slots. Key slots are not defined by this standard. The SAS external compact cable plug 
connector attaches to a SAS external compact receptacle connector, providing contact for up to four 
physical links. 
 
Table 24C (see 5.2.3.3.6) defines the pin assignments. 
 
Figure 61C shows the SAS external compact cable plug connector. 
 

 
Figure 61C — SAS external compact cable plug connector 
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 5.2.3.3.5 SAS external compact receptacle connector 
 
SAS devices with external ports shall use the SAS external compact receptacle connector. The SAS 
external compact receptacle connector is defined in SFF-8088 as the four lane fixed (receptacle) 
connector with latch. 
 
The SAS external compact cable receptacle connector shall not include keys and may include key slots. 
Key slots are not defined by this standard. The SAS external compact receptacle connector attaches to a 
SAS external compact cable plug connector, providing contact for up to four physical links. 
 
Table 24C (see 5.2.3.3.3) defines the pin assignments. 
 
Figure 62C shows the SAS external compact receptacle connector. 
 

 

 
Figure 62C — SAS external compact receptacle connector 
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 5.2.3.3.6 SAS external compact connector pin assignments 
 
Table 24C defines the signal assignments for pins in SAS external compact cable plug connectors (see 
5.2.3.3.1) and SAS external compact receptacle connectors (see 5.2.3.3.2) for applications using one, two, 
three, or four of the physical links. External cables should be labeled to indicate how many physical links 
are included (e.g., 1X, 2X, 3X, and 4X on each connector's housing). 
 

Table 24C — SAS external compact connector pin assignments and physical link usage 
 

 Signal pin to use based on number of physical links supported by the 
cable 

Signal One Two Three Four 
Rx0+ A2 A2 A2 A2 
Rx0- A3 A3 A3 A3 
Rx1+ N/C A5 A5 A5 
Rx1- N/C A6 A6 A6 
Rx2+ N/C N/C A8 A8 
Rx2- N/C N/C A9 A9 
Rx3+ N/C N/C N/C A11 
Rx3- N/C N/C N/C A12 
Tx3+ N/C N/C N/C B12 
Tx3- N/C N/C N/C B11 
Tx2+ N/C N/C B9 B9 
Tx2- N/C N/C B8 B8 
Tx1+ N/C B6 B6 B6 
Tx1- N/C B5 B5 B5 
Tx0+ B3 B3 B3 B3 
Tx0- B2 B2 B2 B2 

SIGNAL  
GROUND 

A1  A4  A7   A10  A13  
B1  B4  B7   B10  B13 

CHASSIS 
GROUND 

Housing 

Key:  N/C = not connected 
 

SIGNAL GROUND shall not be connected to CHASSIS GROUND in the cable connector. 
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5.2.3.4 SAS internal wide connectors 
 
SAS internal wide cables shall use either  the SAS internal wide cable receptacle  or SAS internal compact 
wide cable plug connector. 
 
5.2.3.4.1 SAS internal wide plug connector 
 
SAS internal wide cables shall use the SAS internal wide plug connector. The SAS internal wide plug 
connector is defined in SFF-8484. 
 
The SAS internal wide plug connector attaches to a SAS internal wide cable receptacle connector, 
providing contact for up to four physical links and six sideband signals. 
 
Table 25 and table 26 (see 5.2.3.4.3) define the pin assignments. 
 
Figure 63 shows the SAS internal wide plug connector. 
 

 
 
5.2.3.4.2 SAS internal wide cable receptacle connector 
 
The SAS internal wide cable receptacle connector is defined in SFF-8484. 
 
The SAS internal wide cable receptacle connector attaches to a SAS internal wide plug connector, 
providing contact for up to four physical links and six sideband signals. 
 
Table 25 and table 26 (see 5.2.3.4.3) define the pin assignments. 
 
Figure 64 shows the SAS internal wide cable receptacle connector. 
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5.2.3.4.3 SAS internal wide connector pin assignments 
 
Table 25 defines the signal assignments for pins in SAS internal wide plug connectors (see 5.2.3.4.1) and 
SAS internal wide cable receptacle connectors (see 5.2.3.4.2) for controller applications using one, two, 
three, or four of the physical links. SAS internal wide cables should be labeled to indicate how many 
physical links are included (e.g., 1X, 2X, 3X, and 4X on each connector's housing). 
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The use of the sideband signals by a controller is vendor-specific. One implementation of the sideband 
signals by a controller is an SGPIO initiator interface (see SFF-8485). Other implementations shall be 
compatible with the signal levels defined in SFF-8485. 
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Table 26 defines how the signal assignments for pins in SAS internal wide plug connectors (see 
5.2.3.4.15.2.3.4.2) and SAS internal wide cable receptacle connectors (see 5.2.3.4.2) for backplane 
applications using one, two, three, or four of the physical links. Internal wide cables should be labeled to 
indicate how many physical links are included (e.g., 1X, 2X, 3X, and 4X on each connector's housing). 
 

 
The use of the sideband signals by a backplane is vendor-specific. One implementation of the sideband 
signals by a backplane is an SGPIO target interface (see SFF-8485). Other implementations shall be 
compatible with the signal levels defined in SFF-8485. 
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5.2.3.4.4 SAS internal compact wide cable plug connector 
 
The SAS internal compact wide cable plug connector is defined in SFF-8087. 
 
The SAS internal compact wide cable plug connector attaches to a SAS internal compact wide receptacle 
connector, providing contact for up to four physical links and six sideband signals. 
 
Table 25CW and table 26CW (see 5.2.3.4.6) define the pin assignments. 
 
Figure 63CW shows the SAS internal compact wide cable plug connector. 
 

 

 
 
 

Figure 63CW — SAS internal compact wide cable plug connector 



 
SAS 1-1 Compact Connectors (Internal and External)                           T10/05-084r0 

Page 12

5.2.3.4.5 SAS internal compact wide receptacle connector 
 
The SAS internal compact wide receptacle connector is defined in SFF-8087. 
 
The SAS internal compact wide cable plug connector attaches to a SAS internal compact wide receptacle 
connector, providing contact for up to four physical links and six sideband signals. 
 
Table 25CW and table 26CW (see 5.2.3.4.6) define the pin assignments. 
 
Figure 64CW shows the SAS internal compact wide receptacle connector. 
 

 
Figure 64CW — SAS internal compact wide receptacle connector 
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5.2.3.4.6 SAS internal compact wide connector pin assignments 
 
Table 25CW defines the signal assignments for pins in SAS internal compact wide cable plug connectors 
(see 5.2.3.4.4) and SAS internal compact wide receptacle connectors (see 5.2.3.4.5) for controller 
applications using one, two, three, or four of the physical links. SAS internal compact wide cables should 
be labeled to indicate how many physical links are included (e.g., 1X, 2X, 3X, and 4X on each connector's 
housing). 
 
Table 25CW — Controller SAS internal compact wide connector pin assignments and physical link 

usage 
 

 Signal pin to use based on number of 
physical links supported by the cable 

Signal One Two Three Four 
Rx0+ A2 A2 A2 A2 
Rx0- A3 A3 A3 A3 
Rx1+ N/C A5 A5 A5 
Rx1- N/C A6 A6 A6 

Sideband 6 A8 A8 A8 A8 
Sideband 3 A9 A9 A9 A9 
Sideband 4 A10 A10 A10 A10 
Sideband  5 A11 A11 A11 A11 

Rx2+ N/C N/C A13 A13 
Rx2- N/C N/C A14 A14 
Rx3+ N/C N/C N/C A16 
Rx3- N/C N/C N/C A17 
Tx3+ N/C N/C N/C B17 
Tx3- N/C N/C N/C B16 
Tx2+ N/C N/C B14 B14 
Tx2- N/C N/C B13 B13 

Sideband 7 B11 B11 B11 B11 
Sideband 2 B10 B10 B10 B10 
Sideband 1 B9 B9 B9 B9 
Sideband 0 B8 B8 B8 B8 

Tx1+ N/C B6 B6 B6 
Tx1- N/C B5 B5 B5 
Tx0+ B3 B3 B3 B3 
Tx0- B2 B2 B2 B2 

SIGNAL 
GROUND 

A1  A4  A7   A12  A15  A18  
B1  B4  B7   B12  B15  B18 

CHASSIS 
GROUND 

Housing 

Key:  N/C = not connected 
 
The use of the sideband signals by a controller is vendor-specific. One implementation of the sideband 
signals by a controller is an SGPIO initiator interface (see SFF-8485). Other implementations shall be 
compatible with the signal levels defined in SFF-8485. 
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Table 26CW defines how the signal assignments for pins in SAS internal compact wide cable plug 
connectors (see 5.2.3.4.4) and SAS internal compact wide receptacle connectors (see 5.2.3.4.5) for 
backplane applications using one, two, three, or four of the physical links. Internal compact wide cables 
should be labeled to indicate how many physical links are included (e.g., 1X, 2X, 3X, and 4X on each 
connector's housing). 
 
Table 26CW — Backplane SAS internal compact wide connector pin assignments and physical link 

usage 
 

 Signal pin to use based on number of 
physical links supported by the cable 

Signal One Two Three Four 
Tx3- N/C N/C N/C A2 
Tx3+ N/C N/C N/C A3 
Tx2- N/C N/C A5 A5 
Tx2+ N/C N/C A6 A6 

Sideband 5 A8 A8 A8 A8 
Sideband 4 A9 A9 A9 A9 
Sideband 3 A10 A10 A10 A10 
Sideband 6 A11 A11 A11 A11 

Tx1- N/C A13 A13 A13 
Tx1+ N/C A14 A14 A14 
Tx0- A16 A16 A16 A16 
Tx0+ A17 A17 A17 A17 
Rx0- B17 B17 B17 B17 
Rx0+ B16 B16 B16 B16 
Rx1- N/C B14 B14 B14 
Rx1+ N/C B13 B13 B13 

Sideband 0 B11 B11 B11 B11 
Sideband 1 B10 B10 B10 B10 
Sideband 2 B9 B9 B9 B9 
Sideband 7 B8 B8 B8 B8 

Rx2- N/C N/C B6 B6 
Rx2+ N/C N/C B5 B5 
Rx3- N/C N/C N/C B3 
Rx3+ N/C N/C N/C B2 

SIGNAL 
GROUND 

A1  A4  A7   A12  A15  A18  
B1  B4  B7   B12  B15  B18 

CHASSIS 
GROUND 

Housing 

Key:  N/C = not connected 
 
The use of the sideband signals by a backplane is vendor-specific. One implementation of the sideband 
signals by a backplane is an SGPIO target interface (see SFF-8485). Other implementations shall be 
compatible with the signal levels defined in SFF-8485. 
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• The introductory text for internal wide cables is not applicable to both connectors, because the wide 

connector uses a receptacle on the cable side, and the compact wide uses a plug on the cable side. 
 
• It may be possible to rewrite the usage to cover both variations of the wide connector, but in this 

proposal the text is duplicated with the relevant changes from receptacle to plug. 
 
• Figures 67-70 are unchanged and represented by a rectangle in the following pages. 
 
 
 
 
 
 
 
 
 
 
 
 
5.2.4.3 SAS internal wide cables 
 
There are several  types of SAS internal wide cable defined, and two connector types (SFF-8484 internal 
wide and sff-8087 internal compact wide): 
 
5.2.4.3.1  SAS internal wide cable usage  
 
a) symmetric cable: SAS internal wide cable receptacle connectors on each end; 
b) controller-based fanout cable: SAS internal wide cable receptacle connector on one end (i.e., the 
controller end) and four SAS internal cable receptacle connectors on the other end (i.e., the backplane 
end); and 
c) backplane-based fanout cable: Four SATA-style signal cable receptacle connectors on one end (i.e., the 
controller end) and a SAS internal wide cable receptacle connector on the other end (i.e., the backplane 
end). 
 
In the symmetric cable, one connector shall have its key on the opposite end of the other connector, 
causing the Tx pins on one end to route to the Rx pins on the other end. The Tx signal from one connector 
shall be connected to the corresponding Rx signal on the other connector (e.g., a Tx (pin 6) of one 
connector shall connect to an Rx (pin 27) of the other connector. The physical link number of that pin 
depends on the application). 
 
Although the SAS internal wide cable receptacle connector always supports four physical links, the SAS 
internal wide cable may support one, two, three, or four physical links when used for controller-to-
backplane applications. The cable shall support four physical links for controller-to-controller applications. 
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Figure 67 shows the SAS internal wide cable being used to attach a controller to a backplane. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 67 - SAS internal wide cable controller to backplane 

 
NOTE 8 - For controller to backplane uses, up to four physical links may be used. SIDEBAND signals on 
the controller are attached to the corresponding SIDEBAND signals on the backplane (e.g., SIDEBAND0 of 
the controller is attached to SIDEBAND0 of the backplane). 
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Figure 68 shows the SAS internal wide cable attaching two controllers. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 68 - SAS internal wide cable controller to controller 

 
NOTE 9 - For controller to controller uses, all four physical links should be used, because one controller's 
physical link 0 is attached the other controller's physical link 3. If both controllers used only physical link 0, 
they would not communicate. 
 
NOTE 10 - For controller to controller uses, SIDEBAND signals on one controller are not attached to their 
corresponding SIDEBAND signals on the other controller (e.g, SIDEBAND0 of one controller is attached to 
SIDEBAND5 of the other controller). 
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Figure 69 shows the SAS internal wide controller-based fanout cable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 69 - SAS internal wide controller-based fanout cable 
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Figure 70 shows the SAS internal wide backplane-based fanout cable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 70 - SAS internal wide backplane-based fanout cable 
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5.2.4.3.2  SAS internal compact wide cable usage 
 
a) symmetric cable: SAS internal compact wide cable plug connectors on each end; 
b) controller-based fanout cable: SAS internal compact wide cable plug connector on one end (i.e., the 
controller end) and four SAS internal cable receptacle connectors on the other end (i.e., the backplane 
end); and 
c) backplane-based fanout cable: Four SATA-style signal cable receptacle connectors on one end (i.e., the 
controller end) and a SAS internal compact wide cable plug connector on the other end (i.e., the backplane 
end). 
 
In the symmetric cable, one connector shall have its key on the opposite end of the other connector, 
causing the Tx pins on one end to route to the Rx pins on the other end. The Tx signal from one connector 
shall be connected to the corresponding Rx signal on the other connector (e.g., a Tx (pin 6) of one 
connector shall connect to an Rx (pin 27) of the other connector. The physical link number of that pin 
depends on the application). 
 
Although the SAS internal compact wide cable plug connector always supports four physical links, the SAS 
internal wide cable may support one, two, three, or four physical links when used for controller-to-
backplane applications. The cable shall support four physical links for controller-to-controller applications.
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Figure 6767CW shows the SAS internal compact wide cable being used to attach a controller to a 
backplane. 

 
FIGURE 6767CW - SAS internal compact wide cable attaching controller to backplane 

 
NOTE 8 - For controller to backplane uses, up to four physical links may be used. SIDEBAND signals on 
the controller are attached to the corresponding SIDEBAND signals on the backplane (e.g., SIDEBAND0 of 
the controller is attached to SIDEBAND0 of the backplane). 
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Figure 6868CW shows the SAS internal compact wide cable attaching two controllers. 
 

 
FIGURE 6868CW - SAS internal compact wide cable attaching to controller 

 
NOTE 9 - For controller to controller uses, all four physical links should be used, because one controller's 
physical link 0 is attached the other controller's physical link 3. If both controllers used only physical link 0, 
they would not communicate. 
 
NOTE 10 - For controller to controller uses, SIDEBAND signals on one controller are not attached to their 
corresponding SIDEBAND signals on the other controller (e.g, SIDEBAND0 of one controller is attached to 
SIDEBAND5 of the other controller). 
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Figure 6969CW shows the SAS internal compact wide controller-based fanout cable. 
 

 
 

FIGURE 6969CW - SAS internal compact wide controller-based fanout cable 
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Figure 7070CW shows the SAS internal compact wide backplane-based fanout cable. 
 

 
 

FIGURE 7070CW - SAS internal compact wide backplane-based fanout cable 
 
 
 


