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1 HYPERTRANSPORT 

Description This section tests proper operation of the HyperTransport 
interface. Gemini implements the AMD HyperTransport (formerly 
known as LDT) standard source synchronous bus. Gemini’s 
implementation of HyperTransport is 8 bits running at 500Mhz 
(double data rate) for a raw bandwidth of 1GByte in each direction. 
Gemini implements a host bridge HT device. Gemini implements 
LDT spec 1.01a with the following exceptions: support 8 bit links 
only (no 2 or 4 bit link support), no Atomic Read-Modify-Write 
commands (Fetch&Add, Compare&Swap), ISOC bit not 
implemented (ISOC bit position may be used  for direct I/O writes 
to Processor 0 L2 cache), peer to peer reflection not supported, 
double hosted chains not supported, and optional System 
Management features not implemented. 

1.1 Block Diagrams 

1.1.1   Daughter Board Block Diagram 

The following diagram shows the major blocks that are required for the 
HyperTransport Test FPGA Daughter Board. 

 

Figure 1-1  Daughter Board Block Diagram 
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1.1.2   Test FPGA Block Diagram 

The following diagram shows the major circuit blocks in the HyperTransport Test 
FPGA. 
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Figure 1-2  Test FPGA Block Diagram 

1.2 HyperTransport Tests 

1.2.1 Reset and Initialization 

Description Testing will be performed to validate proper operation of both cold 
and warm HyperTransport reset modes. This testing will include 
validation of the following: PWROK and RESET# must exist at 
least as inputs, once asserted RESET# must remain asserted until 
CLK from all transmitters is stable, the sequencing requirements 
for PWROK and RESET# must be ensured by hosts even if the 
host interface’s own PWROK and RESET# signals do not follow 
these sequencing requirements. 



1.2.1.1 Cold Reset 

Description Cold reset is caused by the deassertion of PWROK together with 
the assertion of RESET. Node logic is reset. All links are reset. 
UnitIDs are assigned. All OCDs are reset. Validate that all 
configuration registers reset to default values after a reset. 
Validate that reads to the reserved or unimplemented registers, or 
bits, completes normally and a data value of 0 are returned. On a 
cold reset, PWROK must not be asserted until at least 1ms after 
power and clocks for HyperTransport devices have become stable 
and RESET# must remain asserted at least 1ms beyond the 
assertion of PWROK. 

Procedure The test set will be used to put the link in an operational mode. A 
cold reset will be performed and link status will be checked. 
PWROK and RESET# status and timing will be checked. OCDs 
and configuration registers will be checked. 

Expected Results Node logic, all links and OCDs should be reset. All UnitIDs should 
be assigned 

1.2.1.2 Warm Reset 

Description Warm reset is caused by asserting RESET and keeping PWROK 
asserted. Same effect as Cold Reset, except that OCRs defined to 
be persistent are not reset. Validate that all non-persistent 
configuration registers reset to default values after a reset. 
Validate that reads to the reserved or unimplemented registers, or 
bits, completes normally and a data value of 0 are returned. When 
RESET# is asserted for warm reset, it must be asserted for at 
least 1ms. 

Procedure The test set will be used to put the link in an operational mode. A 
warm reset will be performed and status will be checked. PWROK 
and RESET# status and timing will be checked. OCDs and 
configuration registers will be checked. 

Expected Results Node logic, all links and non-persistant OCDs should be reset. 
Persistant OCDs will be unchanged. All UnitIDs should be 
assigned. 

1.2.1.3 Read-only Bit Test 

Description Validate that writes to reserved or unimplemented registers, or 
bits, completes normally and the data are discarded. Check that 
each configuration register can be read and written (if not read-
only). 



Registers HTDVID 0x600 HT Device and Vendor ID, HTSC 0x604 HT Status 
and Command, HTCCR 0x608 HT Class Code and Rev ID, 
HTBHL 0x60c HT BIST, Header Type, Latency, HTBAR0 0x610 
HT BAR 0 HTBAR1 0x614 HT BAR 1, HTBAR2 0x618 HT BAR 2, 
HTBAR3 0x61c HT BAR 3, HTBAR4 0x620 HT BAR 4, HTBAR5 
0x624 HT BAR 5, HTCBCPT 0x628 HT CardBus CIS Ptr, 
HTSDVID 0x62c HT Subsystem Device and Vendor ID, HTXRA 
0x630 HT Expansion ROM Base Addres, HTCAP1 0x634 HT 
Capability 1, HTII 0x63c HT Interrupt Line and Pin, Min Grant , Min 
Latency, HTLCC 0x640 HT Capability ID. Capability Pointer, LDT 
Command, HTLINK 0x644 HT Link Control and Link Width, 
HTFQREV 0x648 HT Frequency and LDT Revision ID 

Procedure Read and after that writes complement of default values in all 
bytes of the HyperTransport OCD configuration space 

Expected Results Write operations to reserved or unimplemented registers, or bits, 
should be completed normally and data should be discarded. 

1.2.1.4 Link Frequency Initialization and Selection 

Description Cold reset initializes HT I/O link transmitters to a link clock 
frequency of 200 MHz. Initialization software can reprogram the 
link transmitter frequencies and initiate a warm reset to invoke the 
change to the link clock frequencies. RESET# and LDTSTOP# 
must not assert in the middle of the sequence of programming two 
sides of a link with new width or frequency. 

Procedure The test set shall be used to configure the link frequency at 
settings from 200 MHz to 800 MHz. Several data packets shall be 
transmitted and received to validate proper operation. 

Expected Results The link should operate properly from 200 MHz to 500 MHz. It is 
also expected to work to 800 MHz though the data sheet specifies 
500 MHz. 

1.2.1.5 Link Initialization Nop packets 

Description The first packet transmitted after link initialization must be a NOP. 
The specification only mentions that CTL must be asserted, but no 
packets other than NOPs could be sent until flow control buffer 
counts are established. 

Procedure The test set shall be used to monitor packet transmission after link 
initization. The OCD register controlling this setting shall be set to 
various values. 



Expected Results A Nop packet should the first packet transmitted after link 
initialization and the buffers settings of the virtual channels should 
make the OCD register setting. 

1.2.1.6 Link Error Logging 

Description Link errors that occur when CTL is low should not be logged until 
CTL becomes high again. This is to prevent logging false errors 
when different devices perceive and react to RESET# assertion 
with differing delays. 

Procedure The test set shall be used to monitor various OCD register to 
ensure errors are not reported during initialization until CTL 
becomes high. 

Expected Results Errors should not be erroneously reported during initialization. 

1.2.2 Packet Generation 

Description This group of test will validate correct packet generation under 
various conditions and types of packets. When possible, this 
testing will include validation of the following: All packets begin and 
end on four-byte boundaries, multi-byte items are transferred least 
significant byte first, CTL only changes on four-byte boundaries, 
there may only be one data packet outstanding at any time, 
reserved fields in command packets are driven to 0, proper setting 
of Bridge and PassPW bits, SrcTag must be unique among all 
outstanding non-posted requests for a given UnitID, an individual 
read or write cannot cross a 64-byte aligned boundary, hosts issue 
responses downstream with the source’s UnitID, and downstream 
traffic for all UnitIDs must be ordered together. 

1.2.2.1 Write Request 

Description The sized write request (byte or doubleword) is used to write to 
either memory or I/O. 

Procedure Various types of write packets shall be generated by Gemini and 
received by the test set. When possible, variations shall include 
posted and non-posted, byte and doubleword, coherent and 
noncoherent, passPW, and SeqId. 

Expected Results Packets shall be generated and received without error. 



1.2.2.2 Read Request 

Description The sized read request (byte or doubleword) is used to read from 
either memory or I/O. 

Procedure Various types of read packets shall be generated by Gemini and 
received by the test set. When possible, variations shall include 
posted and non-posted, byte and doubleword, coherent and 
noncoherent, passPW, and SeqId. 

Expected Results Packets shall be generated and received without error. 

1.2.2.3 Read Response 

Description A node that is the target of a request for data (such as Sized Read 
or Read-Modify-Write) returns a read response packet to the 
source followed by a data packet which contains the requested 
data. 

Procedure Various types of read response packets shall be generated by 
Gemini and received by the test set. Variations shall include 
different data lengths and size such as byte and doubleword. The 
data received with the read response shall also be examined for 
errors. 

Expected Results Packets shall be generated and received without error. 

1.2.2.4 Target Done 

Description TgtDone signals that a transaction not requiring returned data 
(such as Sized Write or Flush) has completed at its target. 

Procedure Target Done packets shall be generated by Gemini in response to 
Nonposted writes and flush packets. These Target Done packets 
shall be received by the test set. 

Expected Results Packets shall be generated and received without error. 

1.2.2.5 Broadcast Message 

Description Broadcast messages are used by the host to communicate 
information to all HyperTransport devices. They can only be 
issued by the host bridge, and they travel in the downstream 
direction the entire length of the chain, being both accepted and 
forwarded by all devices. 

Procedure Broadcast packets shall be generated by Gemini and received by 



the test set. 

Expected Results Packets shall be generated and received without error. 

1.2.2.6 Link Synchronization and Error 

Description The Sync pattern is used to indicate that a resynchronization 
event has occurred in the system, such as a reset or a fabric error, 
which requires all links to be resynchronized. CRC checking on a 
link is shut down when a Sync packet is received. Once a 
transmitter places a link into SYNC, it must keep driving SYNC 
until reset is asserted. 

Procedure Sync packets shall be generated by Gemini and received by the 
test set. OCD registers and the Reset line shall be monitored for 
proper operation during a sync condition. 

Expected Results Packets shall be generated and received causing a resync to 
occur. CRC checking will be shut down when a Sync packet is 
received. Sync packets shall continue until reset is asserted. 

1.2.3 Packet Processing 

Description This group of test will validate correct packet processing under 
various conditions and types of packets. When possible, this 
testing will include validation of the following: Coherent bit 
performs properly at system memory, Gemini will not accept 
compat requests, Flush and Fence are only sent upstream, the 
NXA bit should be ignored when the Error bit is 0, acceptance of a 
request by a device cannot be made dependent upon the ability of 
that device to issue another cycle and devices must guarantee 
that buffering will not cause the virtual channels to block each 
other. 

1.2.3.1 Fence for Posted Requests 

Description Fence is designed to provide a barrier between posted writes 
which applies across all UnitIDs and therefore all I/O streams and 
all virtual channels. It goes in the posted request virtual channel 
and has no response. Fence occupies all UnitIDs at once. 

Procedure Fence packets shall be generated by the test set and received by 
Gemini. 

Expected Results Packets shall be generated and received without error. 



1.2.3.2 Flush posted writes 

Description Flush is designed to make sure that posted writes have been 
observed at host memory. It applies only to requests in the same 
I/O stream as the flush. It functions very similarly to a read 
operation, except that it returns no data. 

Procedure Flush packets shall be generated by the test set and received by 
Gemini. 

Expected Results Packets shall be generated and received without error. 

1.2.3.3 Write Request 

Description The sized write request (byte or doubleword) is used to write to 
either memory or I/O. 

Procedure Various types of write packets shall be generated by the test set 
and received by Gemini. When possible, variations shall include 
posted and non-posted, byte and doubleword, coherent and 
noncoherent, passPW, and SeqId. 

Expected Results Packets shall be generated and received without error. 

1.2.3.4 Read Request 

Description The sized read request (byte or doubleword) is used to read from 
either memory or I/O. 

Procedure Various types of read packets shall be generated by the test set 
and received by Gemini. When possible, variations shall include 
posted and non-posted, byte and doubleword, coherent and 
noncoherent, passPW, and SeqId. 

Expected Results Packets shall be generated and received without error. 

1.2.3.5 Read Response 

Description A node that is the target of a request for data (such as Sized Read 
or Read-Modify-Write) returns a read response packet to the 
source followed by a data packet which contains the requested 
data. 

Procedure Various types of read response packets shall be generated by the 
test set and received by Gemini. Variations shall include different 
data lengths and size such as byte and doubleword. The data 
received with the read response shall also be examined for errors. 



Expected Results Packets shall be generated and received without error. 

1.2.3.6 Target Done 

Description TgtDone signals that a transaction not requiring returned data 
(such as Sized Write or Flush) has completed at its target. 
PassPW in TgtDone packets may be set. 

Procedure Target Done packets shall be generated by the test set in 
response to Nonposted write packets. These Target Done packets 
shall be received by Gemini. 

Expected Results Packets shall be generated and received without error. 

1.2.3.7 Link Synchronization and Error 

Description The Sync pattern is used to indicate that a resynchronization 
event has occurred in the system, such as a reset or a fabric error, 
which requires all links to be resynchronized. CRC checking on a 
link is shut down when a Sync packet is received. 

Procedure Sync packets shall be generated by the test set and received by 
Gemini. 

Expected Results Packets shall be generated and received causing a resync to 
occur. 

1.2.3.8 Reserved Codes 

Description Reserved command codes must not be used but testing will be 
performed to ensure Gemini ignores all reserved command codes. 
This testing is done to ensure compatibility with a future device 
which may implement features which use a currently reserved 
code. 

Procedure The test set will be used to generate various packets with all 
possible reserved command codes. 

Expected Results Gemini should ignore a reserved command code and continue 
normal operation when a valid command code is received. 

1.2.3.9 ISOC bit for direct I/O writes to L2 cache 

Description ISOC bit is not implemented but the ISOC bit position may be 
used for direct I/O writes to Processor 0 L2 cache. Testing will be 
performed which validates proper operation of this feature. 



Procedure The test set will be used to generate various packets with the 
ISOC bit set. 

Expected Results When the corresponding mode bit and ISOC bit is set, data should 
be directly written to the Processor 0 L2 cache. 

1.2.4 Flow Control 

Description HyperTransport receivers contain six types of buffers. These 
buffers are flow controlled at the link level using a coupon-based 
scheme in which the transmitter contains a counter for each type 
of buffer at the receiver. Flow control buffer counters must be at 
least 4 bits wide and use saturation. 

Procedure The test set shall be used to monitor and configure the Tx and Rx 
buffers of the virtual channels and to send and receive packets. An 
attempt will be made to overflow the flow control buffer counters to 
validate proper operation. 

Expected Results At system reset the transmitter clears its counters, and when reset 
deasserts, the receiver sends Nop packets to indicate how many 
buffers of each type it has available. When the transmitter sends a 
non-info packet, it decrements the associated counter, and when a 
particular counter contains a zero, the transmitter stops sending 
packets to the associated buffer. Then the receiver frees a buffer, it 
sends a Nop packet to the transmitter, and the transmitter 
increments the associated counter. If a transmitter receives more 
increments than it can keep track of, it must not allow its counter to 
wrap, but must discard the extras. This has the effect that the link 
will use the maximum number of buffers that both the transmitter 
and receiver can support. All transmitter counters must be a 
minimum of four bits wide, allowing up to 15 buffers to be tracked 
without loss. 

1.2.5 Interrupts 

Description All interrupt requests are sent from the interrupting device to the 
host bridge using posted byte WrSized packets to a reserved 
range. Arbitrated (Low Priority),· Fixed, and Non-vectored interrupt 
types are supported. Arbitrated and fixed interrupts can be edge 
triggered or level sensitive. Level-sensitive interrupts require an 
End Of Interrupt (EOI) message to be transmitted to acknowledge 
the servicing of the interrupt.Gemini processes the interrupt by 
writing to the write-only Interrupt Request Message register at 
offset 0xA00. Interrupt testing will be covered in that section and 
the focus here will be to validate correct HyperTransport to 



Interrupt Request Message register communication. This testing 
will include validation of the following: Host bridges must be able 
to accept multiple interrupt requests without blocking the posted 
channel. 

Procedure The test set shall be used to configure and generate interrupt 
packets. 

Expected Results Interrupts shall be correctly processed. Multiple interrupt requests 
will not block the posted channel. 

1.2.6 HT Configuration OCD Registers 

Description The configuration tests will validate the operation of the 
configuration registers and the ability of Gemini to support various 
configuration modifications. 

1.2.6.1 Configuration Space Header 

Description HT implements configuration space similarly to PCI, as defined in 
the PCI Local Bus Specification, Revision 2.2. This testing will 
include validation of the following: Each device must implement a 
configuration space header at function 0 of its Base UnitID with a 
slave interface capability block, a host cannot occupy device 0 of 
the chain it hosts during enumeration, and the Gemini 
configuration space is accessible and complies with the 
HyperTransport specification 

Registers HTDVID 0x600 HT Device and Vendor ID, HTSC 0x604 HT Status 
and Command, HTCCR 0x608 HT Class Code and Rev ID, 
HTBHL 0x60c HT BIST, Header Type, Latency, HTBAR0 0x610 
HT BAR 0 HTBAR1 0x614 HT BAR 1, HTBAR2 0x618 HT BAR 2, 
HTBAR3 0x61c HT BAR 3, HTBAR4 0x620 HT BAR 4, HTBAR5 
0x624 HT BAR 5, HTCBCPT 0x628 HT CardBus CIS Ptr, 
HTSDVID 0x62c HT Subsystem Device and Vendor ID, HTXRA 
0x630 HT Expansion ROM Base Addres, HTCAP1 0x634 HT 
Capability 1, HTII 0x63c HT Interrupt Line and Pin, Min Grant , Min 
Latency, HTLCC 0x640 HT Capability ID. Capability Pointer, LDT 
Command, HTLINK 0x644 HT Link Control and Link Width, 
HTFQREV 0x648 HT Frequency and LDT Revision ID 

Procedure The OCD registers corresponding to the configurations space 
header shall be examined and checked for proper operation. This 
shall include proper indication of the various alerts and errors 
indicated in this address space. These registers should also be 
available through the HyperTransport interface. 



Expected Results The configuration space header shall comply with the 
requirements. 

1.2.6.2 HT Error Control and LDT Hack 

Description This register contains control bits pertaining to errors on the HT 
link. It also contains some internal control registers for dealing with 
unusual HT debug situations. 

Registers HTERCTL 0x668 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly report errors. 

1.2.6.3 HT Rx Data Buffer Allocation and LDT Tx Control 

Description This register controls the allocation of receive data buffers 
between the different virtual channels. 

Registers HTRXDB 0x66c 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results The want fields tell the buffer allocator how many buffers are 
desired for each virtual channel. The need specifies the minimum 
number of buffers required for each virctual channel (the total 
need bus <= 8). The number of buffers is encoded as number of 
buffers -1 (e.g. 1 buffer is represented by 0). 

1.2.6.4 HT Impedance Control 

Description This register is used to override the automatically calculated 
impedance values. 

Registers HTIMPED 0x670 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly override the automatically calculated 
impedance values. 



1.2.6.5 HT Software Control of Calibration 

Description HTSWIMP allows for software control of the HT impedance 
calibrator circuit. 

Registers HTSWIMP 0x674 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the HT impedance calibrator circuit. 

1.2.6.6 HT Calibrator 

Description Calibrator Comparator Output Vector. 

Registers HTCAL 0x678 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results If CalRxSelNCntl = 1, calibration result for Tx Imp. If 
CalRxSelNCntl =0, calibration results for Rx Imp. 

1.2.6.7 HT Attributes for BAR 0-5 

Description The HyperTransport interface supports 6 bars (BAR0, BAR1, ... 
BAR5). The BARs provide memory protection and attributes for 
HyperTransport transactions arriving at Gemini’s HyperTransport 
port (i.e. transactions to the host bridge). 

Registers HTBAA30 0x680 HT Attributes for BAR0-3, HTBAA54 0x684 HT 
Attributes for BAR4-5 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results The attributes provided by the bars are byte swap, IOCacheA, and 
IOCache B. 

1.2.6.8 HT Mask for  BAR 0-5 

Description The mask registers in Gemini allow for flexible addressing. In 
particular, the mask register may be programmed to match 
address bits in the middle of a HT address. This has the effect of 
matching a block of addresses repeating over the entire HT 
address range. 



Registers HTMASK0 0x688 HT BAR 0 Mask, HTMASK1 0x68c HT BAR 1 
Mask, HTMASK2 0x690 HT BAR 2 Mask, HTMASK3 0x694 HT 
BAR 3 Mask, HTMASK4 0x698 HT BAR 4 Mask, HTMASK5 0x69c 
HT BAR 5 Mask 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the BAR masks. 

1.2.6.9 HT BIU to HT Control 

Description This register controls fields associated with the interface between 
the HyperTransport I/O controller and the shared memory fabric. 

Registers HTIFCTL 0x6a0 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Compat: control compat bit in transmitted packets (1 - compat bit 
on, 0 - compat bit off). ConflOff: disable all address conflict 
checking between outgoing reads and writes. Normally, reads are 
checked against pending posted writes (that is non posted 
requests are checked against posted requests) for address 
conflict. If an address conflict exists, the read waits for the posted 
write to be transmitted. ConflOn: force all pending gemini initiated 
reads to conflict with gemini initiated posted writes such that 
gemini will not send any posted writes until all prior reads have 
returned from the slave device(s). BPLimit: this field defines the 
maximum number of buffer pool entries the HT interface may use 
for incoming (from HT) NP transactions. 

1.2.6.10 HT PLL Control 

Description This register has the initial values of the HT PLL parameters from 
the modebit stream on a ColdReset. The values may be changed 
by software and will take effect on the next HT reset. 

Registers HTPLL 0x6a4 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the PLL. 



1.2.6.11 HT Serial ROM Interface 

Description This register provides software access to the receive and transmit 
synchronization fifo parameters. Specifically software may access 
denominator, offset and margin fields. These fields all have default 
values derived from the serial modebit stream at ColdReset. 
Software may update these values at any time; the new values will 
take effect after a HT reset provided there is not also a ColdReset. 

Registers HTSERIAL 0x6b0 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the HT Serial ROM Interface. 

1.2.6.12 HT Rx Numerator 

Description The receiver numerator initial numerator pattern is set by the 
modebit stream on a ColdReset. Software may change this value 
at any time. The change will take effect on the next HT reset 
provided there is no ColdReset. 

Registers HTSERRX 0x6b4 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the receiver numerator. 

1.2.6.13 HT Tx Numerator 

Description The transmit numerator initial numerator pattern is set by the 
modebit stream on a ColdReset. Software may change this value 
at any time. The change will take effect on the next HT reset 
provided there is no ColdReset. 

Registers HTSERTX 0x6b8 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the transmit numerator. 

1.2.6.14 HT Tx Buffer Count Max 

Description Each of these values limits the number of free receive buffers 



Gemini’s transmitter may use when communicating with another 
device. Values written by software will take effect after the next HT 
reset provided there is no ColdReset. The default value for each 
field is 0xf. 

Registers HTTXCNT 0x6c8 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly control the Tx buffer count 

1.2.6.15 HT Error Status 

Description This register provides information on HT error conditions. Each bit 
may be cleared by writing a 1 to it. 

Registers HTERROR 0x6da 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly report error status. 

1.2.6.16 HT Rx Expected CRC 

Description Expected CRC value. (For testing and diagnostic purposes). 

Registers HTRCRCE 0x6dc 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly report expected CRC. 

1.2.6.17 HT EOI 

Description Writes to this register will generate an EOI packet on the transmit 
link. The low order 8 bits will be sent as part of the EOI message. 
Reads to this register will return the last value written but will not 
generate an EOI message. 

Registers HTEOI 0x6e0 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 



Expected Results Register shall properly send an EOI 

1.2.6.18 HT Rx Actual CRC 

Description Received CRC value. (For testing and diagnostic purposes). 

Registers HTCRCR 0x6f0 

Procedure The test set shall be used to modify and check proper operation of 
the various possible register settings. 

Expected Results Register shall properly report actual CRC. 

1.2.6.19 Initiated Configuration Access 

Description Validate that the HTCFGA and HTCFGD registers provide Gemini 
initiated configuration access on the HT bus. The format conforms 
to the PCI-2.2 specification. Configuration and I/O accesses must 
be nonposted. 

Registers HTCFGA 0x6f8 HT Configuration Address, HTCFGD 0x6fc HT 
Configuration Data 

Procedure The test set shall be used to perform configuration cycles through 
these registers. 

Expected Results The registers shall properly control initiated configuration access. 

1.2.7 HT Address Map 

Description Gemini has a 36 bit physical address space. There are two 
address lookup registers defined for Gemini. LKB7 and KLM7 
(0x138 and 0x13c) define the region of gemini physical memory 
that maps to HT memory space and KLB8 and LKM8 (0x140 and 
0x144) define the region of gemini physical memory that maps to 
HT I/O space. In addition, the HT specification defines the 
following address map: 00_0000_0000h to FC_FFFF_FFFFh for 
DRAM / Memory-Mapped I/O, FD_0000_0000h to 
FD_F7FF_FFFFh is Reserved, FD_F800_0000h to 
FD_F8FF_FFFFh for Interrupts / HT EOI, FD_F900_0000h to 
FD_F90F_FFFFh for Legacy PIC IACK, FD_F910_0000h to 
FD_F91F_FFFFh for System Management, FD_F920_0000h to 
FD_FBFF_FFFFh is Reserved, FD_FC00_0000h to 
FD_FDFF_FFFFh for I/O, FD_FE00_0000h to FD_FFFF_FFFFh 
for Configuration, and FE_0000_0000h to FF_FFFF_FFFFh is 
Reserved. 



Procedure The test set shall be used to modify and confirm a proper address 
map and control by use of LKB7, KLM7, KLB8 and LKM8 
registers. 

Expected Results The registers shall work properly and the address map will 
conform to the HT specification. 

1.2.8 Error Handling 

Description Errors are classified as host initiated  slave initiated  and 
asynchronous. Host and slave initiated  transactions occur as a 
result of a host or slave initiated non posted transactions. 
Asynchronous errors are errors that occur on the link and may not 
be directly attributable to any particular transaction. 

1.2.8.1 Host Initiated 

Description Any nonposted transaction initiated by Gemini may receive an 
error response. Reads can receive a read response with the error 
bit set. Non posted writes (in Gemini, only configuration accesses 
may generate non posted writes, all other writes are posted) may 
receive a tgtDone response with the error bit set. In both types of 
responses, the NXA bit may either be set or not set. A response 
(read response or target done response) with the Error bit is set 
and the NXA bit is not set is called a target abort. A response (read 
response or target done response) with the Error bit set and the 
NXA bit set is called a master abort. Posted requests cannot 
generate these types of errors. 

1.2.8.1.1 Read Response 

Description A CPU core initiated read may encounter a target or master abort 
as a response. 

Procedure The test set shall be used to generate error responses to host 
initiated read requests. 

Expected Results When a CPU core initiated read encounters a target or master 
abort, a bus error is returned to the requesting CPU core and 
HTcmd[13] is set to indicate a master abort or HTcmd[12] is set to 
indicate a target abort. 

1.2.8.1.2 Nonposted Write 

Description A CPU core initiated non-posted (configuration) transaction may 
encounter a target or master abort as a response. 



Procedure The test set shall be used to generate error responses to host 
initiated nonposted write requests. 

Expected Results When a CPU core initiated non-posted (configuration) transaction 
encounters a target or master abort, FaultCause0[14] is set 
(optionally generates an error interrupt to either or both CPU 
cores) and HTcmd[13] is set to indicate a master abort or 
HTcmd[12] is set to indicate a target abort. 

1.2.8.1.3 DMA Channel 

Description A DMA channel may receive a master or target abort on read to 
HT. 

Procedure The test set shall be used to generate error responses to host 
initiated nonposted DMA requests. 

Expected Results When a DMA channel receives a master or target abort on read to 
HT, FaultCause1[8*DMAChannelNum + 1] is set (optionally 
generate an error interrupt to either or both CPU cores) and 
HTcmd[13] is set to indicate a master abort of HTcmd[12] is set to 
indicate a target abort. 

1.2.8.2 Slave Initiated 

Description Slave initiated errors are reported for non-posted requests to 
Gemini that encounter some type of error. These errors will cause 
Gemini to return a target abort (read response or target done 
response with the Error bit set and the NXA bit reset). Gemini will 
also log the errors in the HTCmd and FaultCause0 registers. 

Procedure The test set shall be used to generate non-posted requests 
responses to Gemini with various errors. 

Expected Results HTCmd[11] will be set for all slave initiated non posted requests 
that cause Gemini to generate a target abort response. In addition, 
different bits of FaultCause0 may be set depending on the nature 
of the failure. 

1.2.8.3 Asynchronous 

Description The HT interface monitors for several different error conditions on 
the link. Each of these errors may be set to “fatal” or “non fatal” by 
an enable bit. All error conditions are OR’d into two summary bits 
in FaultCause0. The fatal conditions set bit 31 and the non fatal 
conditions set bit 30. Both of these bits may cause an interrupt to 
either or both CPU cores. 



1.2.8.3.1 CRC 

Description CRC error is signaled when a CRC error is detected in the HT link. 
When a CRC error is detected, it is not logged until a Sync flood 
can be ruled out. This is to prevent logging a false error. 

Procedure The test set shall be used to generate CRC errors. 

Expected Results This error may be set to “fatal” or “non fatal” by an enable bit. All 
error conditions are OR’d into two summary bits in FaultCause0. 
The fatal conditions set bit 31 and the non fatal conditions set bit 
30. Both of these bits may cause an interrupt to either or both 
CPU cores. 

1.2.8.3.2 Protocol 

Description Protocol error is signaled when a command is expected but a valid 
command is not decoded, or the CTL signal should have been 
asserted but was not. 

Procedure The test set shall be used to generate various protocol errors. 

Expected Results This error may be set to “fatal” or “non fatal” by an enable bit. All 
error conditions are OR’d into two summary bits in FaultCause0. 
The fatal conditions set bit 31 and the non fatal conditions set bit 
30. Both of these bits may cause an interrupt to either or both 
CPU cores. 

1.2.8.3.3 Overflow 

Description Overflow error is signalled when one of the HT receive buffers 
overflows. The receive buffers are posted request, non-posted 
request, response data and write data. There may be no more 
than 8 buffers total, but the size of each class of buffer is 
controlled by the HTRXDB control register. 

Procedure The test set shall be used to force overflow errors if possible. 

Expected Results This error may be set to “fatal” or “non fatal” by an enable bit. All 
error conditions are OR’d into two summary bits in FaultCause0. 
The fatal conditions set bit 31 and the non fatal conditions set bit 
30. Both of these bits may cause an interrupt to either or both 
CPU cores. 



1.2.8.3.4 Sync Flood 

Description The Sync pattern is used to indicate that a resynchronization 
event has occurred in the system, such as a reset or a fabric error, 
which requires all links to be resynchronized. Once a transmitter 
places a Sync pattern onto an active link, it keeps that pattern on 
the link until after the link is reset and synchronized. 

Procedure The test set shall be used to generate sync packets. 

Expected Results This error may be set to “fatal” or “non fatal” by an enable bit. All 
error conditions are OR’d into two summary bits in FaultCause0. 
The fatal conditions set bit 31 and the non fatal conditions set bit 
30. Both of these bits may cause an interrupt to either or both 
CPU cores. 

1.2.9 Clocking (see Mike for this section) 

Description Included should be jitter and variable data rate. 

1.2.10 HyperTransport Stress Tests 

Description This series of tests will validate that the HyperTransport interface 
can operate error-free under various extreme and non typical but 
possible conditions. 

1.2.10.1 Control Packet Inserted in Data 

Description CTL may be asserted on 4-byte boundaries within a data packet to 
insert a control packet. Control packets inserted into data packets 
must not themselves have an associated data packet. CTL may 
still be deasserted on 4-byte boundaries within the control packet 
to cause stalls. 

Procedure The test set shall be used to generate various control packets 
within various data data packets and with various stalls inserted. 

Expected Results When CTL is deasserted at the conclusion of a control packet, 
data transfer continues from the point where it left off. 

1.2.10.2 Ctl Deasserted During Control Packet (Stall) 

Description CTL may be deasserted on 4-byte boundaries within a control 
packet to insert stalls. No valid information is transmitted on the 
link during the stall. 



Procedure The test set shall be used to generate various control packets with 
various stalls inserted. 

Expected Results When CTL is reasserted, the interrupted control packet continues 
from where it left off. 

1.2.10.3 Out of Order Responses 

Description Write request and read response packets always have an 
associated data packet. The data packet might not immediately 
follow the last bit time of its associated control packet, as other 
control packets may be inserted before the data packet. 

Procedure The test set shall be used to generate data packets with various 
control packets inserted relative to it's associated control packet. 

Expected Results The data packets will be properly received. 

1.2.10.4 Responses Crossing 64 Byte Boundaries 

Description Requests that cross a 64-byte boundary must be broken into 
multiple transactions on HT issued in ascending address order. 

Procedure The test set shall be used to generate various requests that cross 
a 64-byte boundary and the response packets shall be monitored 
for proper operation. 

Expected Results Multiple response packets will be properly generate to 
accommodate crossing a 64 byte boundary. 

1.2.10.5 I/O Ordering 

Description The host bridge is required to preserve the virtual channels 
provided in the HT I/O fabric and to guarantee that transactions 
that are ordered within the HT fabric are ordered within the host. 
The host must also guarantee that peer-to-peer HT traffic that was 
part of an ordered sequence when received is also emitted 
downstream as an ordered sequence. In order to safely implement 
the producer-consumer model in all configurations, processor 
requests should follow PCI ordering rules, with the PassPW bit 
always clear on both requests and responses. This testing will 
include validation of the following: Posted requests must be able 
to pass responses and nonposted requests. Responses must be 
able to pass nonposted requests. Requests and responses with 
PassPW clear must not pass posted requests. 

Procedure The test set shall be used to generate various types of packets in 



different virtual channels. As possible, Gemini will be checked for 
proper ordering of this packets as they are processed. An attempt 
will be made to block channels as a result of ordering. Various 
UnitIds will also be generated as part of the ordering tests. 

Expected Results Gemini will process packets in proper order and channels will not 
be blocked.. 

1.2.11 HyperTransport Endurance Tests 

Description This series of tests will validate that the HyperTransport interface 
can operate error-free under various conditions over a long period 
of time. 

1.2.11.1 Data Rate 

Description Testing will be performed at the maximum possible data rate for an 
extended period of time. 

Procedure The test set shall be used to send and receive various packets at 
the maximum possible data rate and to check for errors. 

Expected Results Packets shall be generated and received without error. 

1.2.11.2 Random Interaction 

Description Testing will be performed with as much other things happening in 
Gemini as possible for an extended period of time. 

Procedure The test set shall be used to send and receive various packets 
and to check for errors. Software will be used to have Gemini 
randomly perform other tasks during HyperTransport operation. 

Expected Results Packets shall be generated and received without error. 


