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Introduction:





It has been determined that some elements of the protocol section of the ATA/ATAPI-4 standard that describes the Power on and hardware reset and the Software reset for Device 0 and Device 1 could be clarified.  The following is an attempt to accomplish that clarification.  This proposal is constructed to be a “drop-in” replacement for the existing clauses that are hereby modified.





�



9.1 Power on and hardware resets





This clause describes the algorithm and timing relationships for Device 0 and Device 1 during the processing of power on and hardware resets.





The power on and hardware reset protocol is based on the following:





a) 	DASP- is asserted by Device 1 and received by Device 0 during the  power-on or hardware reset sequence to indicate the presence of Device 1.  At all other times DASP- is asserted by Device 0 or Device 1 to indicate when that device is active;


b) 	PDIAG- is asserted by Device 1 and detected by Device 0. Assertion of PDIAG- is used by Device 1 to indicate to Device 0 that Device 1 has completed its self-diagnostic testing without error and is ready to accept commands from the Host (i.e., Device 1 has cleared its BSY bit to zero).  Assertion of PDIAG- does not indicate that Device 1 is ready, only that it can accept commands that can be issued when DRDY is cleared to zero.


c)	The following steps may not occur sequentially as listed.  Several of the steps may occur concurrently or outside of the listed sequence so long as all timing relationships are satisfied, e.g.:  Device 0 may continue to sample DASP- after Device 0 has completed its hardware initialization and self-diagnostic testing.


d)	All times are measured at the device.





9.1.1 Power on and hardware resets - device 0





a) 	The host shall assert RESET- for a minimum of 25 (s after power to the device has stabilized within the system’s specified tolerance;


b) 	If asserted or negated, the device shall release PDIAG-, INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after RESET- is negated; 


c)	The device shall set the BSY bit to one no later than 400 ns after RESET- is negated;


d) 	If DASP- is asserted by the device, the device shall release DASP- no later than 1 ms after RESET- is negated;


e) 	The device shall determine that it is Device 0;


f) 	Device 0 shall sample DASP- for assertion by Device 1.  This sampling shall not begin until at least 1 ms after RESET- is negated.  The last sample of DASP- by Device 0 shall occur no sooner than 450 ms after RESET- is negated.  Device 0 shall stop sampling after assertion is detected or 31 s after RESET- is negated;


g)	Device 0 shall store whether or not Device 1 was detected in step f).  This information is needed to process any future Software reset or EXECUTE DEVICE DIAGNOSTIC command;


h) 	Device 0 should perform hardware initialization and self-diagnostic testing;


i)	Device 0 may revert to its default condition (the device’s settings may now be in different conditions than they were before RESET- was asserted by the host);


j)	If Device 0 did not detect that DASP- was asserted by Device 1 during step f) then Device 0 shall clear bit 7 to zero in the Error register and go to step l); 


k) 	Device 0 shall sample PDIAG- for assertion by Device 1. This sampling shall not begin until at least 1 ms after RESET- is negated.  Device 0 shall stop sampling after assertion of PDIAG- is detected or 31 s after RESET- is negated;


1) 	If Device 0 detects that PDIAG- is asserted within 31 s after RESET- is negated, Device 0 shall clear bit 7 to zero in the Error register;  


2) 	If Device 0 does not detect that PDIAG- is asserted within 31 s after RESET- is negated, Device 0 shall set bit 7 to one in the Error register;


l) 	Device 0 shall write its self-diagnostic testing results to bits 6-0 of the Error Register.  See Table 7;


m)	Device 0 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


n) 	Device 0 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 0 shall clear the BSY bit to zero no later than 31 s from the time that RESET- is negated;


o) 	Device 0 shall set the DRDY bit to one when ready to accept any command.


	�NOTE � SEQ note \n \* MERGEFORMAT �1�:  Steps n) and o) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See � REF _Ref315169190 \* MERGEFORMAT �Figure 1�.





9.1.2 Power on and hardware resets - device 1





a) 	The host shall assert RESET- for a minimum of 25 (s after power to the device has stabilized within the system’s specified tolerance;


b) 	If asserted or negated, the device shall release INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after RESET- is negated; 


c)	The device shall set the BSY bit to one no later than 400 ns after RESET- is negated;


d) 	If DASP- is asserted by the device, the device shall release DASP- no later than 1 ms after RESET- is negated;


e) 	The device shall determine that it is Device 1;


f)	Device 1 shall negate PDIAG- before asserting DASP-;


g)	Device 1 shall assert DASP- no later than 400 ms after RESET- is negated:


h) 	Device 1 should perform hardware initialization and self-diagnostic testing;


i)	Device 1 may revert to its default condition (the device’s settings may now be in different conditions than they were before the RESET- was asserted by the host);


j)	If Device 1 passed its self-diagnostic testing during step h), Device 1 shall assert PDIAG- no later than 30 s after RESET- is negated;


k) 	Device 1 shall write its self-diagnostic testing results to the Error Register.  See Table 7;


l)	Device 1 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


m) 	Device 1 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 1 shall clear the BSY bit to zero no later than 30 s from the time that RESET- is negated;


n) 	Device 1 shall set the DRDY bit to one when ready to accept any command.


	�NOTE � SEQ note \n \* MERGEFORMAT �2�:  Steps m) and n) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See � REF _Ref315169190 \* MERGEFORMAT �Figure 1�.





o) 	Device 1 shall not release DASP- or negate PDIAG- until after the first command is received from the host or until 31 s after RESET- is negated.








� EMBED Word.Picture.6  ���


Figure � SEQ Figure \n \* MERGEFORMAT �1� - BSY and DRDY timing for power on and hardware resets� TC "� SEQ Figure \c \* MERGEFORMAT �1� - BSY and DRDY timing for power on and hardware resets" \f i �


�



9.2 Software reset





This clause describes the algorithm and timing relationships for Device 0 and Device 1 during the processing of software resets.





The software reset protocol is based on the following:





a) 	PDIAG- is asserted by Device 1 and detected by Device 0. Assertion of PDIAG- is used by Device 1 to indicate to Device 0 that Device 1 has completed its self-diagnostic testing without error and is ready to accept commands from the Host (i.e., Device 1 has cleared its BSY bit to zero).  Assertion of PDIAG- does not indicate that Device 1 is ready, only that it can accept commands that can be issued when DRDY is cleared to zero.


b)	The following steps may not occur sequentially as listed.  Several of the steps may occur concurrently or outside of the listed sequence so long as all timing relationships are satisfied, e.g.:  Device 0 may continue to sample PDIAG- after Device 0 has completed writing the specified values to the Sector Count, Sector Number, Cylinder Low, Cylinder High and Device/Head registers.


c)	All times are measured at the device.





Note � SEQ Note \n \* MERGEFORMAT �3�: Some devices may require SRST be set for a minimum of 5 (s.





9.2.1 Software reset - device 0





a) 	The host shall set the SRST bit to one in the Device Control register;


b) 	If asserted or negated, the device shall release PDIAG-, INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after detecting that the SRST bit is equal to one; 


c)	Device 0 shall set the BSY bit to one no later than 400 ns after detecting that the SRST bit is equal to one;


d) 	Device 0 should perform hardware initialization and self-diagnostic testing;


e)	Device 0 may revert to its default condition (the device’s settings may now be in different conditions than they were before the SRST bit was set to one by the host);


f)	Device 0 shall wait for the host to clear the SRST bit to zero;


g)	If Device 0 did not detect that DASP- was asserted by Device 1 during the most recent power cycle or hardware reset, then Device 0 shall clear bit 7 in the Error register to zero in and go to step i);


h) 	If Device 0 detected that DASP- was asserted by Device 1 during the most recent power cycle or hardware reset, then Device 0 shall sample PDIAG- for assertion by Device 1. This sampling shall not begin until at least 1 ms after SRST is cleared to zero. Device 0 shall stop sampling after assertion of PDIAG- is detected or 31 s after SRST is cleared to zero;


1) 	If Device 0 detects that PDIAG- is asserted within 31 s after SRST is cleared to zero, Device 0 shall clear bit 7 to zero in the Error register;  


2) 	If Device 0 does not detect that PDIAG- is asserted within 31 s after SRST is cleared to zero, Device 0 shall set bit 7 to one in the Error register;


i) 	Device 0 shall write its self-diagnostic testing results to bits 6-0 of the Error Register.  See Table 7;


j)	Device 0 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


k) 	Device 0 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 0 shall clear the BSY bit no later than 31 s from the time that SRST is cleared to zero;


l) 	Device 0 shall set the DRDY bit to one when ready to accept any command.


	�NOTE � SEQ note \n \* MERGEFORMAT �4�:  Steps k) and l) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See � REF _Ref315169190 \* MERGEFORMAT �Figure 1�.





9.2.2 Software reset - device 1





a) 	The host shall set the SRST bit to one in the Device Control register;


b)	If asserted or negated, the device shall release INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after detecting that the SRST bit is equal to one;


c) 	Device 1 shall set the BSY bit to one no later than 400 ns after detecting that the SRST bit is equal to one;


d)	Device 1 shall negate PDIAG- no later than 1 ms after detecting that the SRST bit is equal to one;


e) 	Device 1 should perform hardware initialization and self-diagnostic testing;


f)	Device 1 may revert to its default condition (the device’s settings may now be in different conditions than they were before the SRST bit was set to one by the host);


g)	Device 1 shall wait for the host to clear the SRST bit to zero;


h)	If Device 1 passed its self-diagnostic testing during step e), Device 1 shall assert PDIAG- no later than 30 s after SRST is cleared to zero;


i) 	Device 1 shall write its self-diagnostic testing results to the Error register.  See Table 7;


j)	Device 1 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


k) 	Device 1 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 1 shall clear the BSY bit no later than 30 s after the SRST bit is cleared to zero;


l) 	Device 1 shall set the DRDY bit to one when ready to accept any command.





NOTE � SEQ note \n \* MERGEFORMAT �5�:  Steps k) and l) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See � REF _Ref315169190 \* MERGEFORMAT �Figure 1�.





m) 	Device 1 shall not negate PDIAG- until after the first command is received from the host or until 31 s after SRST is cleared to zero.








� EMBED Word.Picture.6  ���


Figure � SEQ Figure \n \* MERGEFORMAT �2� - BSY and DRDY timing for software reset� TC "� SEQ Figure \c \* MERGEFORMAT �2� - BSY and DRDY timing for software reset" \f i �





�
8.6 EXECUTE DEVICE DIAGNOSTICS





8.6.4 [Actually 8.6.5] NORMAL OUTPUTS





Table 7 - Diagnostic codes


Code�
Description�
�
�
When in Device 0 Error register�
�
01h�
Device 0 passed, Device 1 passed or not present�
�
00h,02h-7Fh�
Device 0 failed, Device 1 passed or not present�
�
81h�
Device 0 passed, Device 1 failed�
�
80h,82h-FFh�
Device 0 failed, Device 1 failed�
�
�
When in Device 1 Error register�
�
01h�
Device 1 passed�
�
00h,02h-7Fh�
Device 1 failed�
�
Note: code values other than 01h and 81h may indicate additional information about the failure(s)�
�






8.6.7 [actually 8.6.8] DESCRIPTION





This command shall perform the internal diagnostic tests implemented by the device.  See also 7.2.9 and 7.2.13.  The DEV bit in the Device/Head register is ignored.  Both devices, if present, shall execute this command. 





The EXECUTE DEVICE DIAGNOSTICS protocol is based on the following:





a) 	PDIAG- is asserted by Device 1 and detected by Device 0. Assertion of PDIAG- is used by Device 1 to indicate to Device 0 that Device 1 has completed its self-diagnostic testing without error and is ready to accept commands from the Host (i.e., Device 1 has cleared its BSY bit to zero).  Assertion of PDIAG- does not indicate that Device 1 is ready, only that it can accept commands that can be issued when DRDY is cleared to zero.


b)	The following steps may not occur sequentially as listed.  Several of the steps may occur concurrently or outside of the listed sequence so long as all timing relationships are satisfied, e.g.:  Device 0 may continue to sample PDIAG- after Device 0 has completed writing the specified values to the Sector Count, Sector Number, Cylinder Low, Cylinder High and Device/Head registers.


c)	All times are measured at the device.





Device 0 performs the following operations for this command:





a)	If asserted or negated, the device shall release PDIAG-, INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after the EXECUTE DEVICE DIAGNOSTIC command is received; 


b)	Device 0 shall set the BSY bit to one no later than 400 ns after the EXECUTE DEVICE DIAGNOSTIC command is received;


c)	Device 0 shall perform self-diagnostic testing;


d)	If Device 0 did not detect that DASP- was asserted by Device 1 during the most recent power cycle or hardware reset, then Device 0 shall clear bit 7 to zero in the Error register and go to step f);


e)	If Device 0 detected that DASP- was asserted by Device 1 during the most recent power cycle or hardware reset, then Device 0 shall sample PDIAG- for assertion by Device 1. This sampling shall not begin until at least 1 ms after the EXECUTE DEVICE DIAGNOSTIC command is received. Device 0 shall stop sampling after assertion of PDIAG- is detected or 6 s after the EXECUTE DEVICE DIAGNOSTIC command is received;


1) 	If Device 0 detects that PDIAG- is asserted within 6 s after the EXECUTE DEVICE DIAGNOSTIC command is received, then Device 0 shall clear bit 7 to zero in the Error register; 


2) 	If Device 0 does not detect that PDIAG- is asserted within 6 s after the EXECUTE DEVICE DIAGNOSTIC command is received, then Device 0 shall set bit 7 to one in the Error register;


f)	Device 0 shall write its self-diagnostic testing results to bits 6-0 of the Error Register.  See Table 7;


g)	Device 0 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


h) 	Device 0 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 0 shall clear the BSY bit no later than 6 s from the time that the EXECUTE DEVICE DIAGNOSTIC command was received;


i) 	Device 0 shall set the DRDY bit to one when ready to accept any command.


	�NOTE � SEQ note \n \* MERGEFORMAT �6�:  Steps h) and i) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See Figure 7.





Device 1 performs the following operations for this command:





a) 	If asserted or negated, the device shall release INTRQ, IORDY, DMARQ and DD(15:0) no later than 400 ns after the EXECUTE DEVICE DIAGNOSTIC command is received; 


b)	Device 1 shall set the BSY bit to one no later than 400 ns after the EXECUTE DEVICE DIAGNOSTIC command is received;


c)	Device 1 shall negate PDIAG- no later than 1 ms after the EXECUTE DEVICE DIAGNOSTIC command is received;


d) 	Device 1 shall perform self-diagnostic testing;


e)	If Device 1 passed its self-diagnostic testing during step d), Device 1 shall assert PDIAG- no later than 5 s after the EXECUTE DEVICE DIAGNOSTIC command is received;


f) 	Device 1 shall write its self-diagnostic testing results to the Error register.  See Table 7;


g)	Device 1 shall write 01h to the Sector Count register, 01h to the Sector Number register, 00h to the Cylinder Low register, 00h to the Cylinder High register, and 00h to the Device/Head register;


h) 	Device 1 shall clear the BSY bit to zero when ready to accept commands that do not require the DRDY bit to be equal to 1.  Device 1 shall clear the BSY bit no later than 5 s after the EXECUTE DEVICE DIAGNOSTIC command is received;


i) 	Device 1 shall set the DRDY bit to one when ready to accept any command.





NOTE � SEQ note \n \* MERGEFORMAT �7�:  Steps h) and i) may occur at the same time.  While no maximum time is specified for the DRDY bit to be set to one, a host should allow up to 30 s for the DRDY bit to become one after the BSY bit has been cleared to zero.  See � REF _Ref315169190 \* MERGEFORMAT �Figure 1�.





j) 	Device 1 shall not negate PDIAG- until after the first command is received from the host or until 31 s


 after the EXECUTE DEVICE DIAGNOSTIC command is received.








� EMBED Word.Picture.6  ���


Figure 7 - BSY and DRDY timing for diagnostic command � TC "� SEQ Figure \c \* MERGEFORMAT �2� - BSY and DRDY timing for software reset" \f i �
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