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1 Featur es

The AMD Athlo n™processor powers t he next generation in computing
platforms, deliveri ng the ultim ate performan ce for cuttin g-edge
applications and an unprecedented computin g experien ce.

The AMD-760MPX™ and AMD-760MP™ chipsets are highly
integrated g/stem layic solutions that delwer enhanced
performance for the AMD Athlon™ processor and dtter
AMD Athlon processor system bus-cpatible processos. The
AMD-760MPX chipset consigs of the AMD-762™ system
controller in a949pin Celamic Column Gid Array (CCGA)
padkage and théAMD-768™ peripheral bus coriroller. The
AMD-760MP chipset consigs of the AMD-762 system cantroller in
a CCGA pakage and the AMD766™ pelipheal bus contoller.

The AMD-762 sysem controller features the AMD Athlon
system bussystan memory contwoller, Accelerated Graphcs
Port (AGP) contoller, andPeripher@a Component Intesonnect
(PCI) bus cantroller. Hgure 1 on page5 shawvs ablock diagam
for the AMD-760MPX chipsd. FHgure 2 an page 6 shows a bock
diagamfor the AMD-760MP chipset.

The AMD-762system ontroller is desgned with he foll owing
features

m Two AMD Athlon procesor gstem buses gpport the
high-speed, split-transaction AMD Athlon g/stem bus
interface. Thes bu®s are deigned to opeate at
100/200-MHz o 133/266-MHz doubk-datarate.

m A 66/33MHz 6432bit PClI 2.2-compliant bus intdace
supports up to seven bus masers plus the AMD-766
perpheral buscontoller at 33 MHzor upto two bus mastey
plusthe AMD-768 perpheml bus cotnroller at 66 MHz.

m The 66-MHz AGP 20-compliant interhice supports 1x, 2x,
and 4x datatranger mode.

s High-peaed menory—The AMD-762 system controller is
desgned to support DR SDRAM DIMMs, opegating at
either 100/200-MHz or 133266MHz daubledata rate. Note
that the DDRinterfacespead is always loked to the font-
side bus seed.

Chapter 1

Features 1
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This documentdescibes he features and opeation of he
AMD-762 systemcontroller. For a description of the AMD-766
periphenl buscontroller, see theAMD-766™ FRripheial Bus
Controller Data Steet order# 23167. ér a desription of the
AMD-768 perpheral bus contoller, seethe AMD-768™
Pipheal Bus Contrdler Data Shee, order# 24467. Key features
of the AMD-782 systan controller are provided in thissection.

1.1 AMD Athlon ™System Buses

The AMD Athlon systenbuseshave the bllowing feaures

High-peformance pointto-pant system bustopology
Souce-g/nchronous clodking for high-peedtransfers

200- or 266-MHz, spit-transaction AMD Athlon system bus
interface

1.6 Gbyteds peak data transfer rates a 100/200 MHz,
2.1 Gbytesat 133266 MHz

Large 64-byte (cabeline) ddaa bussttransfers

1.2 Integrated Memory Controller

The integrated nemory contioll er hasthefollowing features:

The AMD-762 system cdnoller supportsthe following
concurencies:

* Procesor-to-main-memory with PCl-to-main-memnory
* Procesor-to-main-memory with AGP-to-main-meamnory

* Procesor-to-PCl with PA-to-man-memory or
AGP-+to-main-meamory

Memory Error CorrectingCode(ECC) suppot
Supportshe following DRAM:

* Supports 64-Mui 128-Mbit, 256Mbit, and 512Mbit
technology

* 64-bit datawidth, plus 8-bit ECC p#hs
* Flexible row and column ddressing
Supports up to 4 Btes ofmemoy

Four open payes within one CS (device sdected by chip
seled)

Features Chapter 1
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BIOS-canfigurable menory-timing pamameters and
configuration paametes

2.5-V memory interface operation with no external buffers
or PLLs

Concurent DRAM writebadk and ead-aoundwrite

Burst read and write transections

Decoupled and bstr DRAM refresh with saggeed CS
timing

Providesthe following refresh options

* Programmable refresh rate

» CAS-bebre-RAS

* Populated ban& only

* Automatic refresh ofidle slas—improves bus &ailability
for memory access ly theprocessa or system

1.3 PCI Bus Controller

The FCl buscontmoller has the bllowing feaures

Compliance with PA Local Bus Sgedfi cation, Revision 2.2.

Supports up to sen FPClI bus magers plus the AMD-766
perpher@l bus contoller when opeating in 33-MHzonly mode,
or up to two FCl bus magers and tle AMD-768 peiphel bus
controller when gerating in 66833MHz PClmode.

64-bit interface,conpatible with 3.3V and 5-V PCII/O
SynchronousPCI busopeation up to 66 Mk
PCl-initiator peer concuency

Automatic processr-to-PCl burst cycle deection

Zero wait-state FCI initiator and taget burst transfers

Enhancd PCI conmand @timization, such as Memory
Read Line (MR.), Memory Read Multiple (MRM), and
Memory-Write-and-Invalidate (MWI)

Chapter 1

Features 3
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1.4 AGP Features

The AGP feauresincludethefoll owing:

m Bus Features

Compliance with Aadeaated Graphics Fat Interface
Spedfication, Revision 20

Synchronous66-MHz 1x, 2x, and 4x datadnsfer modes
Multiplexed and denulti plexed transfers

Up to four pipelined gants

Support of Sidband Address (SBA) bus

» Reques Quaie Feaures

Separate read-reques$ andwrite-requestqueues
Reorderning d high-pirority requests over low-priority
requeds in queue

Simultaneous isuing of equeds from both the write
queue andead queue

m GraphicsAddress Remapping Table (GART) Feaures

Cornventional (two-level) GART sdene
Eight-entry, fully-assaciative GART table cade
Three fully-asscciative GART directory cades
One4-entry for PA

One8-ently for the processor

Onel6-enty for AGP

1.5 Power Management

The paver management feates incude thefoll owing:

m Conpliance supert for both Adranced Configuation and
Power Interface (ACPl) and Micosoft® PC 99 power
management

m The AMD-762 system cdnoller supportsthe following
power states

ACPI S1 (paver on sgpend)and S3 (sysend toRAM)
seep stées

Clodk throttling with the processors STPCLK#/stop
grant mechanism

Downloaded from Elcodis.com electronic components distributor
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Refer to Figure 1 for a block diagram of the AMD-760MPX™
chipset wih an AMD-768 peaipheral bus contoller (66-MHz
PCl). Referto Hgure 2 on pages for a block diagram of the
AMD-760MP chipset with the AMD-766 petlipheral bus
contmller (33MHz PCI).

AMD Athlon™ AMD Athlon

<
Processor Processor
64-bit data + 8-bit ECC
13-hit SADDIN +
13-hit SADDOUT
AMD-762™ Memory Bus
System Controller | e, i ata + sitEce
AGP Bus _
. Graphics
32-hit
SERR# .
REQ# PCI Bus (Primary)
GNT# .
WSC# 64 bit Up to two additional
DCSTOP# 66/33 MHz 66-MHz PC
AMD-768™ bus masters
Peripheral Bus
< Controller
System Management,
Reset, Initialize,
Interrupts

Figure 1. AMD-760MPX™ System Bloc k Diagram (66-MHz PCI)

Chapter 1 Features 5
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AMD Athlon™ AMD Athlon

<
Processor Processor
64-bit data + 8-bit ECC
13-hit SADDIN +
13-hit SADDOUT
AMD-762™ Memory Bus
System Controller |yt gata + g-bit ECC
AGP Bus :
Graphics
32-bit
SRR
SBREQ# PCI Bus
SBGNTH#
WSCH#
DCSTOP#
AMD-766™
PeripheralBus
< Controller
System Management,
Reset, Initialize,
Interrupts

Figure 2. AMD-760MP™ Chipset S ystem Block D iagram (33-MHz PCI)

6 Features Chapter 1
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2 Functional Oper ation

This section desribes the functional peration of the
AMD-762™ system controll er.

2.1 Processor Interfac e

The two AMD Athlon processor system buses are high-
performance, outof-order, split-transaction buse, eech
capdle of tranderring ane procesa command and oneprobe
response, onechip-set response and e probe request, and ame
data pa&et simultaneousy. Data and conmand pakets ae
transferred aspackets of two, four, or eight datumson eah
edgeof the 100-MHz or 133-MHz clock.

211 Out of Order, Split Transactio n

The splittransaction buses sgarate the transfe of the
command and the ssociaéd datainto different ransacions
on dfferent buses Data ma be returned in a different order
than it was requeded, subjecto omering rues.

A read transaction consistsf a Read cormandsent fomthe
processa to thememoty systam over the SACDOUT bus When
the memory systen is ready to return data, a ReaData
command issent to the pocessa over the SADON bus toalert
the poces®r that datas coming and dentify the associated
data equest. he data is sent to the pcessr over the SCATA
bus a pogrammable rumber of clocks later. Similary, a write
transaction issent to the chipset over the SADDOUT bus the
chipset requests the a®ciatedwrite data over the SADDIN
bus, and thadata is tansfered over the SIATA busa
programmable number of clocks later. Probesand pobe
responses ar pigg/badked with the oher ommands on he
SADDIN and SADBDUT bus

The split transation schemeprovidesa high degee of
parallelism betweenthe various bises andacili tates pigline
flow or menory requestsand responses.

Chapter 2 Functional Operation 7
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2.1.2 Point-to-Point, Source Synchroniz ed

All of the AMD Athlon system bussignadsuse a teminated,
point-to-point topology—that is there is one signal connection
plus termination on each endof ead wire. The teminated
point-to-point topolagy allows the use ofncident wave
sigmalling, eliminating mostof the time for transmission lire
reflections. This feature allows high-transfer speals while
maintaining high signal inegrity. All data transfer is
syndironized by a clok genented at thedata surce. The clock
and data popagae over matdied length pathsminimizing
skew betweenclock anddata,and the data is sapled at the
dedination ushng thisforwarded clo.

Data is sanpledinto a FIFO at thereceaiver synchronaus to the
forwardedclock and eadout of FIFO a pogrammable number
of procesor clocks later, reducing all metagability conerns.
The initialization procedue establishesthe location d a
common CockN on both ends of theire to within the gstem
wide, dock distribution skew. A data obect, transmitted from
oneend of the wie on ClockM, is sampled intothe FIFO athe
other end of the wie by ClodkM forwarded with the data. It is
readfrom the FIFO g ClockM+X that isgeneated in the
receivers clock domain, X cbcks later X is a plogrammed
congant thataccountdor the worst cas propagaion delay.

A detailed desdption of the AMD Athlon systembus,
including opeations, initialization, andtiming can be bundin
the AMD Athlon™ SystemBus Spedfication, order# 21902, and
the AMD Athlon™ SysemBusDesign Guideorder# 22666

2.1.3 Push -Pull Co mpensatio n

The AMD-762 system controller provides push-puldriver
configuration. The push-pull diver sthene implenents divers
with a userdefined ouput impedane. This featue alows the
point-to-point signds tobe source teminated without any
external deices,greatly simplifying layout and educing ®st.
In current semiconductortechnolaogy, it is not possible to
implementa trangstor with a tightly controlled impedance
over realistic voltage, tempexture, andproces paametes.
For this reason,a dynamic compensaiton schemeis
implemened. For a push-pulltransmission lineanple, see
Figure 3on paye9.

8 Functional Operation Chapter 2
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Many Segments VIT
I 1 r— - — — — = il

| Part of Output Transistors| | |
INP [ |
/ | |
| | Transmission Line | |
| 4’\N\N o ot | our
| |
|
|
|

|
ﬂ | w .
| |
|

| " Driver

Figure 3. Push-Pull Transmission L ine Example

The dynamic comgnsation scdheme implementsa dumny
driver with charaderistics exadly matching the normal driver.
An external predsion resistor s attached, and thesoltageof
the resulting wltage divider is compared © V11/2. The drive
strength isthen adjusted until a wltage nea/11/2 is adhieved.
The output impedancehenroughly matchesthe esistorvalue.
Sepante compensation is pesfmed for the N and P
transidors. The drive strength is changead in ganall stepswhen
no data ideing driven. Refer to Rgure 4.

| 50 Ohms + 1%
INP [ |
|

—<Hf o

INN [

| 50 Ohms + 1%
| N\ Dummy Driver
L - - - - — — — |
Figure 4. Dummy L oad with External Compen sation Resistors
Chapter 2 Functional Operation 9
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2.2 Memory Interfac e

The AMD-762 memoy contmoller arbitratesand optimizs
incoming memoy requests, landles ECC and Graphics
Address Remappg Table (GART), andcontrols up to four
double-datarate (DDR) SDRAM DIMMs.

The AMD-762 system controller memory interface is designed
to suppot regigered DDRDIMMs. Up to four registered
DIMMs can besupported by the AMD-762 system controller.

The AMD-762 systenctontwoller supports 64-Mbit128-Mbit,
256-Mbit, and 512-Mbit DDR devices. Device widths of x4, x8,
andx16 ae suppored. Mixed banksare supporéd, meaning
that ax8 DIMM can coexig with x4 and x16, efc.

Refer to Table 1 on page€ll for the tdal memoly sizes for
various egigered DIMM configuations. A total of 4Gbytes is
supported.

DDR timing paametess are programmable via the AMD-762
sygem controller’'s memoy contoller configurtion registers,

allowing supporn of different DIMM configurations and
loading. Refresh isalso programmaéble, with support of arious

refresh ates as wll as the &ility to queue up to bur

outstanding efreshes Clock pairs can alsobe selectvely

disabled to umopulated DIMM slots via configuation register

bits in thememay controller.

The memoy controller supports ugo four open pagesnithe
adive chip select. All pages in a diip select are closed when an
access to another chip sdect is detectd. Memory page
operation can bdurther optimized by programming the
number of idle cyclesto a bank before the bankis
automatically precharmged.
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Table 1. Total Memory Sizes
1 DIMM 2 DIMMs 3 DIMMs 4 DIMMs
Devices u sed on DIMM (2 Rows) (2 Rows Each) (2 Rows Each) | (2 RowsEach)

X64/X72 X64/x72 X64/x72 X64/x72
64 Mbit (4M x 4 x 4 banks) 256 Mbytes 512 Mbytes 768 Mbytes 1 Gbytes
64 Mbit (2M x 8 x 4 banks) 128 Mbytes 256 Mbytes 384 Mbytes 512 Mbytes
64 MBit (1M x 16 x 4 banks) 64 Mbytes 128 Mbytes 192 Mbytes 256 Mbytes
128 MBIt (8M x 4 x 4 banks) 512 Mbytes 1 Ghytes 15 Gbytes 2 Gbytes
128 MBIt (4M x 8 x 4 banks) 256 Mbytes 512 Mbytes 768 Mbytes 1 Gbytes
128 MBIt (2M x 16 x 4 banks) 128 Mbytes 256 Mbytes 384 Mbytes 512 Mbytes
256 MBit (16M x 4 x 4 banks) 1 Ghytes 2 Ghytes 3 Ghytes 4 Ghytes
256 MBit (8M x 8 x 4 banks) 512 Mbytes 1 Ghytes 15 Gbytes 2 Ghytes
256 MBit (4M x 16 x 4 banks) 256 Mbytes 512 Mbytes 768 Mbytes 1 Gbytes
512 MBIt (32M x 4 x 4 banks) 2 Ghytes 4 Ghytes 4 Ghytes 4 Ghytes
512 MBIt (16M x 8 x 4 banks) 1 Gbytes 2 Ghytes 3 Ghytes 4 Ghytes
512 MBit (8M x 16 x 4 banks) 512 Mbytes 1 Ghytes 15 Gbytes 2 Ghytes
Note:  The maximum address space supported by the AMD-762 system controller is 4 Gbytes.

Support of four registered DIMMs is acomplished ly the
AMD-762 system controller's eight DDR chip-select pins
(CS[7:04#), which allow DIMMs with two chip selects as
illustrated in kgure 5 on paye 12 In thisexample, each DIMM
contanstwo physical DRAM banks, thus two chip selects a&
routed to the DIMM. The AMD-762 sysem mntroller provides
one diffeential clok pair for ead registered DIMM .
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System Clock
Differential
+ Clock Pairs
(1 per DIMM)
CLKOUTL[3],CLKOUTH[3]
CLKOUTL[2],CLKOUTH[2]
CLKOUTL[1],CLKOUTH[1]
CLKOUTL[0],CLKOUTH[0]
(MAAto even DIMMSs, * [
MAB to odd DIMMs)
MAA[14:00], MAB[14:00]
AMD-762™System Controller - ™
< MDAT[63:00], MECJ7:0] >
< DQS[8:0] > _ _
= =

DM[80] = 5

-t : [ P K
RASA¥, CASA# , WENH# > § §
RASB, CASBY, WEBH g - g

() ()
oKEB g Jun-al]
CY3.01# >
Cq7:A# >
(One pair of CSper DIMM) — —
DIMMs 0,1 DIMMs 2,3

Hgure 5. AMD-762™ System Contr oller Connectionto D DR DIMMs

2.2.1 DRAM Refresh

The AMD-762 sygem contwoller keepstrack of whenead of

CY[7:0] needs to berefreshed. Each CS is efreshed
independentt. Refresh is only performedon rows that are

popuated. A concurrent refresh gcle can be executed in
parallel with other ead and wrié requests, if here isno CS
conflict and he command bussifree. KFgure 6 on page 13
shows DRAM refredh timing.

Refresh rates ae programmable by BIOS andcan accommodate
variousratesat 100-MHz or 133-MHz systan busspeeds

12
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CLKOUTH : / / ; / / : / / :
g e
R S s e B .
70 _

Figure 6. DRAM Refresh Timing

2.2.2 DDR Data Strobe s

Unlike single data rate SDRAMs Double Data Rate (DDR)
doesnot latch data on the risng edge of the memory clock.
Instead,DDR devicesspecify bidiectional daa strobes DQS
pins) betveen the system emory controller and the IR
memoresthat ae used to capterdat. The data swwbes ae
source-syndironous, wiich means hat the DQS signhals a
driven by the dericethat is currently driving the da& bus. The
AMD-762 systemcontroller provides one RS pin perbyte
when usng x8 and x16 DIMMSs, orone per nible whenusing
x4 DIMMs. The Data Mask (DM) pins povide theadditional
DQS drobe function vinen accessig a x4 DIMM. The DM pins
no longer povide a maskfunction when peforming a write
accessto a x4 DIMM. Therefore, aread-modify-write cycle
occaurs for partiad write accesseg¢” partial” implying an
incomplete quadvord of data). In the cae of writesto memaory,
the AMD-762systemcontmoller must drive DQS sich thatead
edgeis centeed in thewrite-data alid window to allow the
DDR DRAMs to capture the data on eah edgeof the strobe.
For memoy reads the derices drve the D(® pins edge-afined
with the menory clock, and he AMD-762 sygsem controller
must centerthe DQS with the incominglata. Belaying the DQS
accordingly for ead byte or nibble is required. Becaisethis
timing is very tight, the AMD-762 system controller
implements Pogrammable Delay Lines (PDL9 to accomplish
this centering of DQS with the data A separate PDL is
implemented br eady DQSpin.

Chapter 2 Functional Operation 13
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Because the mpagaton delay of an ndividual buffer internal
to the AMD-762 system controller is afunction of Process
Voltageand Tempemture (PVT), a nechaniam is required to
conpensae for these three variables. As mentionead aove, the
delay value is known, but e rumber ofbuffers that provides
this dday value is not knevn for a given PVT point. The
calibration mebanism provides thispiece of information. The
medanism ued is a anple measwment ofhow many buffer
delays ae required to equal the sytem clo& period. Because
the system clodk is generated by a ALL in the AMD-762 system
controller that isalready compensate for PVT, the sygem
clok pernodisindependent of PV.TTherefore, the cbck period
canbe assumed to be a mngant, ard canbe used to corelate
the PDL values tounits of time.

The calibration is aubbmatically perfformed once aftereset and
once after sdf-refresh «it (before adknowledgng sdf-refresh
exit), andthe resultant value istranderred to eat PDL.
Recdibration can bdanitiated via sdtware. The AMD-762system
controller dsohas amadethat endles peiodic autaalibration.

2.3 PCI Bus Controller

The AMD-762 s/stem controller suppats both 32-bit and 64-bit
PCI agents on aycle-by-cycle basisas defined ty the PCI bus
specificaion. The AMD-762 systemcontmoller asserts the
REQ64+#pin during resetto allov 64-bit devices to detect that
the host bridge supportbe full 64-bit datawidth. All 64-bit
transactons fromthesebusmagers are then negotited with
the PCl bus REQB&A#HACKG4# protocol. The adlress spaceis still
32-bits maximum when opeating with 64-bit transactions

The AMD-762 system catroller sugports two PQ clock speed
optionsasfollows:

m 66/33-MHz mode that sippoits a 66-MHzSouthbrdge and
two 66-MHz PCI busslas or on-bard chips. In this mode
the AMD-762 system contioller provides the clodks for the
Souhbridge and the te optioral PCI bus agents. If grof
these devices are 33MHz only (the M66EN pin is Low), then
the AMD-762system controller auomatically drives33 MHz
on the ZI_66CLK[2:0] pins durhg reset.

14 Functional Operation Chapter 2
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m 33-MHzonly mode that avays supports33-MHz maximum
PCl bus speed. In this mode,the Southbidge and all
downgream PCl agents are clodked from the system clock
generator’s PClclodks.

The desied PCI cloking mode is selected ith the AD[15]
pinstrap on theAMD-7&2 system contoll er. Refer to Chapeér 7
on page 8Xor details of the AMD-762 system antroller’s
pingtrapping.

The AMD-762 system controller drivesthe 64-bit PCl bus
synchronousy with the RCI clock. For 32-bit agents,the
AMD-762 system controller converts the 64-bit processa data
to 32bit PCI data and egeneates @ommands wth minimal
overhead. A pocesorio-PCl poged wiite buffer enales the
processorand PCI to opeaxte concurently. The AMD-762
systemcontroller converts conseutive proces®r addresses to
burst RCI cycles.A PCI-to-DRAM postedwrite buffer and a
DRAM-to-PCI prefetdh buffer endle concurent PCI bws and
procesa-DRAM acceses during FCl-initiator transactions.

Whenthe procesor drivesan I/O ¢ycleto an addressotherthan
the AMD-762 system aontroller configuration register
addressas, the AMD-762 system comoller passs tke I/O gscle
to the PCl bus and esponds ® the CPU only after the PCI
cycle completes The AMD-762 system ®ntroller does not
respand to 1/Ocycles drven by PA initiators on the PCI bus.
The AMD-762 system controller allows thes cyclesto compkte
on the PCl bus. A memory write is the only transaction
permitted from PClto AGP.

The RCl blodk can be boken up into two subblocks—the PCI

target moduk ard the PCI master modué. The PCl target
module handescyclesinitiated ly an exterral mager on the
PCIl bus.The AMD-762 system contmoller responds to gcles
that are directed © man memory or writesthat are snt to the

otherPClI interface (the AGP interface). This moduk contains
write buffers (PClto-memory and PCIto-PCl), read bufers
from menory, and a argetsequencethat keeps tad of the
buswhile theAMD-762 systemcontroller is aPCI taget.

The PCI mager modulehandles pocesorio-PCI bus gscles.
Within a pioces®r stream, no eomering is done.

Chapter 2 Functional Operation 15
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2.3.1 Memory Coherency

The AMD-762 system contioller assures tha all daa acceses
remain coheent:

e All PCI/AGP acceses not in the GARI range generate
processa probes asuring that eads receive only the laed
version of the data and thatrites update oty the htest
version of thedata. Writes are dways performed in order.

» The GART range isby definition not caheable. As aresult,
all PCI/AGP acceses tha are in the GART range are
subject to non-cd®eale odering rules—that is, thg donot
generate probesto the pocessor, writes are peformed in
order, and readsreceive the resuts ofall earlier writes

e Procesor accesssto addresse mapped b the GART range
can dtheruse the GART for the final addess translation or
map the adlres®s through its page thles asa ron-
cacheable memoty type.

2.3.2 PCI Arbitration

The AMD-762 sysem contoller contains arbitration logic that
allocates wnership of the PCI bus amongitself on behalfof
the pocesors, the Souhbridge, am other FCI initiators.

The AMD-762 supportsup to seven bus grant pinsanda
dedicated grantpin for the Soulhbridge whemopemting in
legagy mode. The request/gant pairs used depend on ¢h
system onfiguration supported as desribed n the following
sectins.

Legacy Mode —Single The legay mode implies a stndad sysem configuration

PCI Bus Sout hbri dge where the FCI bus typically operates at 33 MHz with acommon
Southbridge sch asthe AMD-766 perifheral buscontmoller.
All PCl agentsconned to this PClI bussegnent and their
requestgrant pairs are conneceéd to the AMD-762 sysém
controller’'s REQ[G0]# andGNT[6:0]# pins, while the
Sauthbridgeconnetsto the SBREQ#/SBGNT# pins.

The SBREQ#SBGNT# pins ae treated diferently than the
standad requed/grant pairs asis required for legay ISA DMA
cycles To avoid paential deadlock condtions,the AMD-762
sygem contoller alows the SBREQ# to be assed for
extended peiodsof time.Busmaders usng the REQ[6:0]# and
GNT[6:0]# signals ae preempted when anber requesto

16 Functional Operation Chapter 2
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as®rtsits PCIl equest pn, but he Southbridge is &wed to
completeits transactionsbefore the SBANT# is deasseted.

Southbridge with an A significant perbrmance benefit fothe AMD-762 system
Integr ated PCI-PClI controller is the support of a66-MHz, 64-bit PClbus. This
Bus Bridge allows the sysemto support periphais that consum much

higherbandvidth, bu it requiresa 66-MHz Southbridge andsi
limited to amax mum of two additional PCI sbts due ¢ the
tight 66-MHz PCIl timing.

In this confguration, an AMD768™ peripheral bus controll er

supports a66-MHz PA primary bus, and integitesa PQ to

PClbridge. The seconday busof this bridge sippoits a 32-bit,

33-MHz PCl bus thatsupportsup to seen slotsthat canbe

used br less bandidth-intensive peripheals. In this system
configuration, the Souhbridge conneds to the AMD-762

system ontroller’'s REQ[0O]# and GNT[O0]# request/grant pair,

andthe two optiond dlots on the primary busconned to the

REQ[21]# and GNI[2:1]# pars. All 32-bit, 33-MHz PCI slots
are arbitated by the Sauthbridgeand herefore conned their

requed/grant paiisto the Souhbridge.

Note: Only REQ[20]# and GN[2:0]# shaild be usal when
operating the pimary PO Busa 66 MHz.

Arbitration Priority Acces priority rotatesbetween the Southbridge (ven
connected to the SBGNT# pn) and CPU/PCI bus mastes
(GNT[6:0]#) sud that the bllowing abitration sequence could
be en in a bug system

1. Souhbridge (SBAGNT# pin only)
2. CPU

3. Souhbridge (SBGNT# pin only)
4. Pd master (one of GNT[6:0]#)

5. Repeatstep 1

The SBREQ#/SBGNT#in should be ued only with alegay
Sauthbridge such asdescribed in “Legacy Mode—Single PC
Bus Southbidge’ on paje 16.

Whenthere ae no requeds for the bus, wnership can dedult
to either processo throughthe AMD-762 system controller or
the last PCI bs mastethat had bg avnership. This mode is
called buspalking and s contwlled by the PCI Arbitration
Control register (Dev 0:FO, 0x84, bit 0).
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2.3.3 PCI Configuration

The AMD-762 system catroller uses PCI configuration
mechanism#1 to seled all of the options available for
interaction with the processor DRAM, and the PCl bus. This
mechanism is defined in the PCI Loal Bus S$edfication,
Revision 2.2. Al configuration functionsfor the AMD-762
sydem coriroller are performed by using two I/O-mapped
configuration regigers—IO_CNTRL (I/O address OCF8h) and
IO_DATA (1/0 addess 0G-Ch).

These tw registes are used ¢ acaess al the other nternal
configuration regisers of the AMD-762 sysem @ntroller. The
AMD-762 system contoller decodesaccesesto thesetwo I/O
addresses and handlabem irternally. A readto a noneaistent
configuration register eturns a alue of FFh. Accesss toall
other I/O addesss ae forwarded to the PCl bus agegular I/O
cycles Read and write cyclesinvolving the AMD-762 system
contoller configulation registers ae only distinguisted by the
addess andcommand that is sent.

The AMD-762 system antroller implements theollowing
configuration spaces

m DeviceO:Fundion O (hos bridge configuration registers)
m Device O:Functionl (DDR I/O ard PDL configumation)
m Device 1:FunctionO (PCI-PClbridge, AGP configuration)

The Device O:Function 1 space idisabled by default, and nust
be enabled by writing to a speciic bit in the PCI Control
register (Dev 0:F0:0x4C). The normal reserved FCl heade
space(0x000x3F) in thisfunction returnsall 1s.

2.3.4 PCI Parity/ECCErrors

The AMD-762 ystem contoller indicatesthat an ECC error
occurred on the meory bus ly setting abit in the staus
register and optiondly asserting the PA SERR# sgnal. This
action esultsin the eror being reported by the Southbrdge.

The AMD-762 syseém contoller doesnot chedk parity on the
PCI bus.The statushbit (Dev 0:04h, bit 31) isalways O.

18 Functional Operation Chapter 2
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2.3.5 PCl Accesses by an Initiator

A PCI initiator beginsa memory read a write cycle by

aserting FRAME# and pacing the memoy address on
AD[31:00] (note that the KD-762 ystem cortroller supports a
maximum address space of 32 bits). The AMD-762 system

controller decode the adress If the address iswithin the
memoly region asdefined lky PCI Top of Memory (Dev

0:FO:0x9C), the AMD-762 systemcontroller accepts the g/cle

and respondsas a FCl target by asserting DEVSEL#. If the

address isnot within the defined memg@rregion, theAMD-762
system contmoller ignores thecycle and dlows it to canplete on

the PCI.

Read equests fom PCIl maters to the menory subsystem ar
full cache lines ony. After fetching the initial cache line, the
AMD-762systan contoller can optonally start prefetching the
next cadie line. Prefetching the next cache line is peferred,
becau® the PC maste typically reads mae than oneilne, but
can waste DRAM bandvidth if this line isthrown away.

The length of aread equest is always 8 quadvords (one cade
line). During writes, the AMD-762 system controll er attempts
to acawmulate an entie cadie line. If the start adress is not
cache aligned,the AMD-762 sysem ntroller makes single
write requeds untl it reaches acade-aligned address.When
aligned,it makes a equest @ery 8 quadvords. If a partial
cade linewrite is detected, no memata s accunulated, and
areques isissued tothe menory subsystem.

2.4 Accelerated Graphics P ort (AGP)

The Accelerated Graphics Port (AGP) is a pont-to-point
connection beteen a gaphics adager (AGP initiato and the
AMD-762 system controller menory controller (AGP target),
which endles the adamr to stae and use gaphics data in
main memoty. This connection elieves graphics traffic from
the RCl bus andgrealy acceleratesvideo paformance.

The AMD-762 system antroller fundions as an &P target,
providing all the signals, buffes; and lagic required for full
compiance with the Acceleated Graphics Frt Interface
Spedfication, Revision 20.
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While AGP relievestraffic onthe FCl bus and fees up gaphics
adaper memorty, the greaestimpacton systenmperformance
comes from the many innovations AGP brings o data transfe

opemtions. heseimprovementsincludethe following:

m Spit Transactions—Requeds to read or write data are
separate from the data transfers.

n Pipdinad Reuests—Requess can be isued contigaudy
andstored in the AMD-762 gstem contoller requestqueue.
Pipelining allows AGP to adieve high levels of concurency
with PCland theprocessar.

» Pipeine Gants—Pipelined GNT# sgnals for up to four
write transactions.

n Priaitizing (reardering)—Read and wite requestscan be
asdgned ahigh piiority or a low priority to ensire that
more urgent equeds ae rviced first.

n Defned-length RequestsThe anount of data requested is
indicated in the &P comnand,rather than theduration of
an asated sgnal,sud asFRAME# in PCI.

m  An 8byte minimum dafa size for AGP 2x/4x tranders, which
provides a mae efficient mehod for moving the large
amount of data typical in agphics eques.

m A separate, optioral Sideband Adiress (SB\) bus that
enales corcurrent transnissims d requests and data
tranders.

m Optional 2x/4x mades that increase the AGP gmaphics
adapter data trander rate.

m Freedom from the wmherency requirements of PCI, which
eliminates the laency resulting from cache srooping.

s Full PCI 2.2 cgability, which enables the AMD-762 system
contoller to pass programming information from the
processor to the gaphics adater.

m A Graphics AddressRemapping Table (GART).

The AGP request queues split up into two queues—onefor
read requests ad onefor write requests. Becawsthee isa
reodernng FIFOin the adlressmodue, the equest queues do
not have to be lage. The read queue ivig enough tohold all
outstanding read equess, which avoids stalling writes that
run on he buswhile thereadsoccur b memory.

20 Functional Operation Chapter 2
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Requess from the SBA bus are multiplexed with PIPE#
requestsand written tothe same queues. Higdrdiority
requess are inserted in font of low-priority requestsso that
the request to be seiced is at thedp of the queue. Ais
reordering isdonedynamically asa nev requed is written into
the queue.

Requeds from ead of the queues can be ead outof both the
queues tthe sane time. The reads start feting data from
menory and thewrite daa issent acoss theAGP busatthe
same time.

The AGP ordering rules spedfy tha writes are ordered alead
of reads. Readsare srviced only whenall the preceding writes
have been writen to memoy, which is ony required for
low-priority requeds and does na affect highjpriority read
requests. Wen alow-priority request s the next one to be
sewiced from the ead queue, theag of thatrequest is
compaked with dl valid entriesin the wiite queue If any ently
matches, then the ead requestis blocked. Only after the write
requeds ae srvicedare the read requests allowed to proceed.

AGP Request Queue. In geneal, the AGP request quae sevices
AGP requests inthe oder received, subject to their piority
(write High, read High, write, read).

Ordering Rules. The request queue isulject tothe following
AGP orderingrules:

m High-piiority write requestsare processel in theorder they
are received.

m High-piiority read requestsare processe in the order they
are received.

m  Low-priority write requests a procesedin the oderthey
are received.

m Low-priority read requeds are processe in theorder they
are received.

m  Low-priority readspush bw-priority writes, meaning that a
write request issewiced before a subsquenty receied
read request is serviced.

m Low-priority writes can pass low-priority reads, meaing
that a write eques can be seiced bebre a pevioudy
received read requed.

Chapter 2 Functional Operation 21

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5964718/AMD-762.html

AMDZ\ Preliminary Information

AMD-762™ System Controller Data Sheet 24416C—December 2001

m There ae no ordering restrictions between AGP and PCI
transaction®n the AGP bus.

n PCIl transactionson the AGP busfollow the RCI ordering rules
desribed in thePCl Locd Bus Spgdfi cation Revision 22.

» High-prority requeds are e-ordered in front of low-priority
requesgs.

m There is no ordering relationship between high-piiority
reads, hgh-priority writes and ay other transfer type, sich
as low-priority reads low-priority writes, PCI reads or PCI
writes.

If a low-priority datatransfer is in progresswhen a
high-priority requed is received, he data tander compeétes
before the highpriority request is erviced—that is, a request
is not preenptable. A highpriority request supedes a
low-priority requed on a equest boundaronly.

2.5 System Clocking

The AMD-762 system controller requires he following sysem
clocks:

s SYSCLK, us=d for cloking the AMDAthlon system buses
and the DDRDRAM interface. Thisclod istypicdly either
100 MHz or 133 MHz. This clock is also useal to creae the
differential DDR DRAM clock outputs (CLKOUT[5:Q],
CLKOUTI5:0J#).

= AGPCLK, 66 MHz, used for clocking the AGP and PCI
internal logic. Thisfeedsthe FClI 66-MHz PLL in 6633-MHz
PCl mode.

m PCICLK, provides a 33-MHz PCI bus clock and isused to
synchronize the PCI bus I/O sgnak to the 33-MHz PC
signaldomain when @erating in 33-MHz-only PA mode

There ae two different cloking sthhemesfor the FClI busand
Souhbridge as dexgibed in the 6llowing sections.

66-MHz PCI Bus The highest peflormance option supports a 66-Mkzimary
PCI bus an the AMD-762 system contoller, with a 3-MHz
seconday PClbus contolled by an AMD-768 peripheal bus
controllers PCI to PCI bridge. This mode ako povides up o
two optiond slots for 66-MHz pelipheals.
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The AMD-762 system antroller provides he three 66-MHz
clocks required for the Soulbhbridge an the two PCI bus dots
in this mode. f a 33-MHz-only card is insered in one of he
66-MHz PCl dlots, thenthe M66EN signal is deasserted, kch
causes the MD-762 system controller to drive 33 MHz onthe
PC_66CLK[2:0] pins.

The 66-MHz PCI nodeisillustrated in kgure 7.

An alternate node of PCI bus geration is illustrated in Figure
8 on page 24, andmply supportsa standad 33-MHz PCI
Souhbridge and upd seven PCI slots.

In this mode all PA devicesoperte at 3 MHz and cbding is
provided ly the motherboal clok geneator chip.

DDR DIMMs
100/133 MH
- ‘ B SYSCLK
z

66 MHz - AGPCLK
33 MHz AMD-762™System Controller | CLKOUT[O]n
Northbridge CLKOUT[1]n
| CLKOUT[2]n
o AGP Slot CLKOUT[3]n

|—> PCICLK

PCl_66CLK[2]
Clock PCl_B6CLKI0] PCI_66CLK[1]
Generator
AMD-768™ Peripheral
Bus Controller
33 MHz >
32-bit, 33-MHz PCl Bus Slots chklilé 66éIMtHZ
H H us Slots
33-MHz PCI Clocks * *
Figure 7. System Clocking with 66-M Hz PCI Primary Bus
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The AMD-762 sysem @ntroller implemens three internal
PLLs tocontrol clodk skew on-chip for the SYSCLK, AGPCLK,
and PQCLK domains. An ternal feedbak path b required
on the motherboad for the 66MHz PA PLL when gerating in
66-MHz mode. his requires the PCl_66CLK][0] output pinto be
conneted ba& into the AMD-762 systemantroller’s FCICLK
input for skew contmol, asshown in Hgure 7 on page 23.

These RLs canbe b/passeddr motherboad testing.Referto
Chapter 3 for further details of PLL bypass teging.

DDR DIMMs
100/133 MHz
56 MH P SYSCLK
z
56 MHz » AGPCLK
AGP Slot AMD-762™System Controller | CLKOUT[0]n
Northbridge CLKOUT[1]n
CLKOUT[2]n
CLKOUT[3]n
33 MHz »PCICLK
32-bit, 33-MHz PCI Bus Slots
33-MHz PCI Clocks *
33 MHz (for Southbridge) >
AMD-766™ Peripheral
Clock Bus Control ler
Generator Southbridge

Figure 8. System Clocking with 3 3-MHz PCI Bus
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2.6

Power Management

AMD-762™ System Controller Data Sheet

The AMD-762 system antroller supports he Advanced
Configuration Power Interface (ACPI) specifiation, On-Now,
and PC 99 equirementsthrough a handsake medanisn with
the pocessa. The ACPI-defined registe's required for processa
and systenpower managenent are contined in the
Southbrdge. SMM memor remapping is handled ly a
modelspecific regider in the AMD Athlon processarSee the
AMD Athlon™ BIOS Devdopears Guide order# 2165, for more
information about theSMM remapping opeation.

Figure 9 shavs hov the procesr and systencontmoller
comnunicate pwer-state tanstions

DDR SDRAMs
AMD Athlon TCLKT CKE
Processor - RESET#
System Bus AMD-768™
AMD Athlon™ AMD-762™Sys- PCIBUS Peripheral
— «——p temController g——p Controll
Processors horid us Controller
0and 1 (Northbridge) | pesroms | (Southbridige)
A T A A
STPCLK#
66-MHz 33-MHz
AGP PCl
133-MHz  Clock Clocks
System
Clocks
Clock Generator
FHgure 9. Power Management Sig nal Connections
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The processor and theAMD-762 system contoller
communicake powver-state ransitions hrough the AMDAthlon
system busonnectdisconne¢ protocol and pecial g/cles
(masked writes b a defned AMD Athlon system bus adiress
with specific dataencaling). In general, the procesor initiates
arequed for a disconnecwith aspecial gcle, ard the
AMD-762system controller may or may not actudly discannect
the proces®or with the connect/diconnect protocol. The
AMD-762 system conwller performs the requested
connect/disconnect as part of the process of entering and
exiting cetain ACPI staes The following two special cycles
are d interest

m Halt—Genented by the AMD Athlon processaos in
respanse to executing a HALT instruction. The AMD-762
system controll er forwardsthe Hdt spedal cycle to the RCI
bus bu does not pdorm ary further paver managenent
for Halt conditions. he processor busesmain connected
and the memory is not placed in ®If-refresh mode.

m Stop Gant—Geneated by the AMDAthlon piocessrs in
respanse to asetion of STPCLK# When the AMD-762
system contioller receives a St Grant from the procesor,
it waits for a Stop Gant from the seond processor (if
installed), then t sends a Stop Grant special cycle on the
PCl bus The AMD-762 systeam contoller initiates the
following sequence of actions$ the StopGrant disonnect
bit is set (v 0:F0:0x60):

A. Disables PCI/AGP arbitration and vaits for all queues to
memol to be empty (inluding refresh requests).

B. Conpletes the AMD Athlon system bus gcles. The
AMD-762 systen contoller then nitiates an
AMD Athlon system bus disonnect to the mcesors,
and causes the menoly to ente selfrefresh.

C. The Southbridge decodes thgesial ¢g/cleandentesthe
appopriate paver state. he Southbridgecan then
asset DCSTOP#.

Halt special cyclesare generally consdered par of an ACPI
state definition (C1). STPQ.K#, however, can beas®rted at
randomtimes while the processor isn the full-running state
(CO) to conseve power (clodk throttling).

26 Functional Operation Chapter 2
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The AMD-762 system condiler supportsthe following power
staes

1. ACPI QO full-on

2. ACPI C1 Halt

3. ACPI S1 power-on suspend
4. ACPI S3sugpendto RAM

These powver statesare described in further detailin
subfquent paagraphs.

2.6.1 Full-On (CO0)

In this state, the AMD-762 sysem controller is fully operationd,
all clock trees ae running, al voltage planesare enabled, and he
AMD-762systemcontioll er provides namal refresh to DRAM.

2.6.2 Halt (C1)

If the AMD-762 system cantroller detectsa Halt special cycle
from either o the processrs, the Halt state (C1) is entered and
the Halt specialcycle is driven an the PA bus. No further
activity is required. The plocessr buses emain connected and
the memory remainsin nomal refresh mode.

2.6.3 Throttling with STPCLK# Assertion

The AMD-762 system comnoller supports clok throttling via
assetion of the pocesa’s STPCLK# pn. If the AMD-762
systemcontroller hasdetecteda Stg Grant pecial cycle from
the processo, the AMD-762 system controller waits for a Sop
Grant from the seomnd proces®r (if installed), then the Stop
Grant special ycle is driven onthe PCI bus.flthe St Grant
discaonned bit is set(Dev 0:F0:0x60), when the Sobp Grant
special cycle gateisreceived, and here isnoprobetraffic, the
AMD-762 gystemcontroller disconnecs the procesor and
placessygem memoy into slf-refresh male before pasing
the specal cycle to the PCI Bus.If the AMD-762 s/stem
controller detects aPCl DMA mastertransation that needs a
snoop, then the pocessas are conneted,DRAM istaken out
of self-refreshmode, and the probe g/cle(s) are initiated on the
AMD Athlon processr sysem buegs. If the processos do not
start ary nonNOP AMD Athlon processr system busyxles
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while the probe is n progress then the AMD-762 system
controller disconnedsthe AMD Athlon processor systerhus
following the @mpletion of he probe. If the pocessos start
serding nonNOP AMD Athlon processor system lsug/cles
while conneded, then the AMDY62 system ontroller
transitions tahe full-on state

2.6.4 Power -On Suspend (S1)

The S1stae adieves \ery low power by disconneding the
procesrs, entering selfrefresh,and hen gating off most of
the internal high-sped dock treesin the AMD-762 sysém
contoller. Snooping is mvented ly thedevice drivers pilior to
entering thisstate. The DDR DRAM clodks continue tobe
driven asrequired for the registered DDR DIMMs. Most
internal clocks are gated df, allowing the AMD-762 system
controller to achieve alow opeating curent.

The S1 $ate senteed in asimilar mannerto clodk throttling,
starting with a STPCLK#as®rtion and the Stop Gnt stateThe
Southbrdge aserts the DCSOP# sgnal, whid is used ly the
AMD-762 systan controller to gae off internal clock trees for
lower power. All power supplies emain on, and theclock
syntheszer chip on the motherbodrcontiruesto drive allclodks.
The sequence of opemtion for entering theS1 stateis listed
below. Fgure 10 on page 3Ghavs a pover-on suspend sysin
timing diagram example.

S1 Sequence 1. The goerating system communicateswith all device drivers,
causng them to diable their respectve peripheals, thus
preventing ary nenv busmaster activity (DMA) on thePClI
and AGP buss DMA activity already in progress in the
AMD-762system controll er completes normally.

2. The Southbrdge aserts STRELK# to both AMD Athlon
processrs.

3. The procesors flush ther buffers and geneaate a Stop
Grant spedal bus gcle on the AMD Athlon procesa
system bus

4. After receaving both Sbp Grant gpecial cycles the
AMD-762 systencontpller flushes dlinternal queuesand
initiatesa dscanect gcle tothe CPUsy deasseting their
CONNECT pins. The AMD Athlon processrs respond ly
deasseting the FROCRDY signd.
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5. After all queaues are flushal, the AMD-762 system
contmoller’'s powver management logic requess the DRAM
controller to place the DRAM in <elf-refresh mode The
DRAM controller initiates sdf-refresh, then a&knowledges
to thepower management Igic.

» Seffrefresh mode is intiated by geneating an auto-
refresh gcle and deasertingthe CKE pins.

6. The AMD-762 system controller issuesa Sop Grant spesial
cycle on thePd bus

7. The Southbidge detects the Stop Gant speial cycle on
the RCl bus andasserts the DCSTOP# signd.

8. The AMD-762 system contoller samples DCSTOP# active
and gaes off most of the internal clock trees. The DDR
DRAM addresdcommandoutputsare three-gated. The CKE
pins remain driven Lov. The external clock soucesand the
AMD-762 systentontmoller PLLs contirue to un.

« Note that the DDR DRAM docks (CLKOUT[5:0,
CLKOUT[5:0]#) continue to run. This ection is required
becaise the resa signal to the registeled DIMMs is
connected to the AMD-762 gystem contoller’'s RESET# pin.
The RESET# pin isnot asserted in the Slstate, thus the
clockscannot be removed from the registered DIMMSs.
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| b 240 15
STPCLK# —®’ Stop Grant Special Cycle | |
. I
CPUBUS @ @’— Stop Grant Special CycIIe
PCIBUS | Y ’) | ¢
DCSTOP# SN [l
@ \ i
CKEA | ! I |
I
CKEB | ' \ . |
I | '
CLKOUTH[n] [ Running Full Speed [ (’) // |
I
CLKOUTL[n] [ RunningFull Speed ! / |
| I
MAA[14:0] [ ) — O
MAB[14:0] [ C— o
RASN#/CAST#/WEn# [ . | -
I I
DQS[8:0] | @ I i |
Driven by the AMD-762™ - S1Sleep State P

System Controller during

DRAM Write Cycles.
Enter Self-Refresh

Note: Circled numberscaregpaond to“ S1Sagquerce onpage?28.

FHgure 10.  Power On Suspend System Timing Diagr am Example

This sateis exited when he DCSTOP# signalis dea<rted by
the Southbidge, followed by a deasertion of STPCLK#.This
action causeshe AMD-762 ystem controller to enale the
clock trees ad prepatre to reconnectthe processr. The
procesors asseat their respective PROCRDY signal, which
causes the AMD-762 system controller to exit sdf-refreshand
reconned¢ the AMD Athlon processr sysem buses. fie
AMD-762 system caotroller retains the ¢sate o all

configuration registers duiing the S1 state.

2.6.5 Suspend to RAM (S3)

The S3 stae is similar to S1. However, power is removed from
mos of the motherboaa except theAMD-762 g/stem
controller, DRAM, and a poron of the Soutbridge.S3 is the
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lowest pover sleep state,ral allows \ery fast resune because
system context is stored in nemory instead of on disk.

The S3 sateisentered smilarly to S1 wth a Stop Gaint pecial
cycle and DCSOP#. After entering S3 sitte with DCSTOP#
assetion, the Sauthbridgeassets the RESET#signal,which
causas the AMD-762 systemcontroll er to gate off its I/O rings
to accommodate the voltagesbeing removed from the
AMD Athlon processr systembus, PCl busard AGP bus The
AMD-762 system ontroller coe remains powered (2.5 VVdc) as
does tle DDR 1I/O interface and the DR DIMMs, to allon the
memay to remain in self-refresh modewith the CKEpins
drivenLow. The sequence of opation for enterngthe S3state
is listed belon. Figure 11 on pag 33 shavs asuspendo RAM
systemtiming diagam exanple.

S3 Sequence 1. As with the S1 &ate the deicedrivers are caled to place
all devicesinto the D3 device date, whih prevents them
from trying to masta on the bus thg reside (or acces
system memoty).

2. The ACPI driver (or BIOS under APM) writes to the
appropriate registers in the Southbdge to initiate the
hamdware sequenceinto the S3 sta. In response to this
write, the Southhidge aserts STPCLK# o the AMD Athlon
processors. Once STPCLK# has been as<erted, the pawer
management state machine in the Suthbridge waits for a
Stop Gant special g/cle onthe FCl bus bebre conpleting
the transition into the S3state.

3. The CPUs recognize that STELK# has beea aseted,
flushes nternal buffers, and genetes a Stop Giant g/cle
on theAMD Athlon processa systembus

4. After deteting both Sop Giant specih cycles on the
procesa buss the AMD-762 system cantroller flushesall
internal queues including outganding probes, then
deassrts the CONNECT pins The CPUs espond ly
deasseting their respective PROCRDY pins.

5. When the disconnect is complee, the AMD-762 systan
controller executes a <Ifrefresh command to the DDR
SDRAM and waits for it to complee (this action &
accomplshed by issuing an ato-refresh comnmand and
driving the CKE signds Low to the DRAM).
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6. The AMD-762 system controller issuesa Sop Grant spesial
cycle on thePd bus

7. The Southbidge asats DCSTOP#. The AMD-762 systeam
controller follows the nomal DCSTOP# protocd as
de<gribed in “S1 Squencé on pae?28, induding gating
most of the internal docks off. The DDR output clocks
(CLKOUTI5:0], CLKOUT[5:0]#) contirue mnning br an
additiond six clock periods from the asetion of RESETH
This action is required becaus the DIMM reset signd on
registered DMMs is onnected © the AMD-762 system
contoller RESE# pin, and the DIMM clodks must be
running while te DIMM res« isfirst asserted.

8. The Sauthbridge assrts PCIRST# (RESET# on the
AMD-762 system contoller). The AMD-762 systan
contmoller contirues dirving the CKE pind.ow, andgatesoff
the I/Opads o prevent driving 1s to the unpwered 1/O ring
andto inhibit floating inputsfrom the unpavered I/O rings
to the powered core logic. The input clok pins (SYSCLK,
AGPCLK, and PCICLK) are dso gated off becaus thes
input pins ae floating whenthe motheboad’s 33 Vdc is
powered off. The two STR bits in he DRAM Mode/Statis
register (Dev 0:F0:0x58) are cleared to Os. The state of all
other menory contoller configuation rgister bits is
preserved.

9. The Southbridge signals the \wer suppy (deassrts
PWRON#) to $ut down all but the 5v¥dc and 2.5-Vdc
voltages. he motherboard clodk geneator chip shuts dan,
therefore the input cloks (SYSCLK, AGPCLK, and
PCICLK) float.
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120-50 ms 15-2 ms

i

STPCLK#
CPU Bus @‘/—F CPU Dis connect
|

Occurs Here

130-60 ms; 30 ms | 30 ms, | 130-60 ms |
- e < arlar

2.5Vdc | | | i | | |

| , | | | |

VREF& VTT ' ! ' | !

By S

K7_VCOREn | | | |

\ | | | ,

VDD_AGP ' | \ ;s / | |

| | | I

|

VDD_PCI | | | @\EJLI/ : |

PWRGD (Svsiem) @ ! | ! f |

| | | |

| |

i | T |

| |

| |

|

Stop Grant
PCI Bus Special Cycles \ O® |

DCSTOP# 7 S i
RESET# \ \ \ ! -
SYSCLK [ Running Full Speed | \ s Running Full Speed |
(Pins) / \
AGPCLK [ Running FulSpeed ' | { \ Running Full Speed |
CKEA | \ / f§ \ -
|
CLKOUTH[n] [ RunningFull Speed | | Ss Running Full Speed |
I /
CLKOUTL[n] [ RunningFull Speed ' / SS Running Full Speed |
! /
MAA[14:0] | | / { |
. % ((
MAB[14:0] | {§ |
l
DRAM Command | O f$ |
| ‘—Self-Refresh@ ((
DDRDQS | | {s |

Note: Arded rumberscaregpornd to“ S3 Sguencé onpage3l.

FHgure 11.  Suspendto R AM System Timing Diagr am Example
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The S3 sate is exited when the Sathbridgedeteds an enabled
resume @ent. The Sauthbridge povers up dl of the voltage
planes hat are off duringthe S3state by asserting PWRON#.
After all of the voltage planesin the system are within
specification, and dl of the outputsof the systemclock
generator are ruming within speification, PWRGD is asseted
to the Southbdge. The Sauthbridgethen deaseits DCSTOP#
followed by deassetion of PCIRST# (the RESET# pin onthe
AMD-762 systemcontroll er).

The AMD-762 system controller retains the state of the
memory contmoller configuation regigers, which all ows BIOS
to immedately acaess menory to retrieve and estore the
systemcontext. There ae two configuration bits that BIOSuses
to allow the AMD-762 systemcontroller to differentiate
between S3 and all other séest Dllowing an acitve to inadive
transtion on theRESET# pin. Upon &iting theS3 seep date
BIOS witesthe appopriate value to thes bits, which causes
the AMD-762 system contoller to exit sdf-refresh. The two
registe bits (STR_Control) are in the DRAM Mode/Status
regiger (Dev 0:F0:0x58) Refer to the AMD-762™ System
Controller SoftwaeBIOSDesgn Guide, order# 24416 for
detailed inbrmation on thes bits.
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3 Test

The AMD-762™ system controller sypports test modes that
may beused insome casesar motherboad marufacturing test
and déug. The following testmodesare available on the
AMD-762 systemcontroll er:

e Three-date test
* NAND treetest
e PLL bypasstest
e Clock output test

Three-stde test and MND treetest can beused toprevent the
AMD-762 systemcontoller from driving its pins ad to verify
connectivity of the AMD-762 system controller to the
motherboad. The PLL bypas andclock output test modesire
provided primarily for motherboad debug andcan beused to
verify system clocking and drive slower clodks into the system.

Test modes ae invoked in the AMD-762 sysém @ntroller by
the assertion of the TEST# pin inconjurnction with endling
specific pinsraps on thd’Cl busAD[31:0] pins, as destdred in
ead section. These pins cabe usal as pnstraps br various
functions by connecting either a pullp or pulldowvn resigor as
required to ermable or disdle thefunction (a 10-kbhmresistor
should be ued). The pinstrapsare sanpled at eset and
latched,andthe value of most pinstraps ca be read in the
Configuration Statusegister (De 0:F0:0x88).

Assertirg the REET# pin and deassering the TEST# pin
causes the AMD-762 system controller to exit test modes

3.1 Board (Three-State) Test Mode

Boad test node forcesall AMD-762 systen contmoller outpus
to ahighimpedance toallow boad-level ted equipmentto
drive the nodesormaly driven by AMD-762system contoller
pinsto test boad connectvity. The outputsare three-stated
after a maxiimum of six clocks ae driven onthe SYSCLK and
AGPCLK pins. The minmum number ofclodks is required due
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to some IO cellsthat cannot be asyironousy forced into a
threestate node.

Boamrd test mode isentered when he AD[25] pin is assded
High dmultaneous wih the TEST# pin during RESH#
as®rtion. The test mode ishen lathhed coming oubf reset.
The AD[09] pin should alsdoe pulled up to érce the internal
PLLs to be lypassed.

Three-state mde can bexted by an asertion of theRESET#
pin. This reset also dislales the PL bypass male if it was
entered.

311 Board Test Mode Clockin g

When enteing threestate mode,the A.Ls shauld alsobe
bypassedas desdbed dove. This procedure forces he dodks
drivenon theSYSCLK and AGPCLK input pins to berouted
directly to theappopriate claak domans. The SYSCLK and
AGPCLK pinsmustthen be cloked for six cloks as equired to
force some AMD-762 sysem controller 1/O pads to the three
stae mode.

3.2 NAND Tree Test Mode

NAND tree esting isused on the tester andrcalso be used
during boad teding to test connedivity of AMD-762 system
controller inputs.In thistes mode, eale AMD-762 system
contoller input can be asserted one pin at adjrard for eah
pin asertion thee should bea dhangein sate an the ouput of
the respective NAND tree. The AMD-762 systam controller
provides nultiple NAND trees, which speeds up
characterization of the device, andalso reduces moherboard
test time. The AMD-762 sygsem controller NAND trees ae
divided by I/0O type, which create the dllowing trees:

m  AMD Athlon systan busNAND tree

This treeincludesall signak on the ANMD Athlon processor
systembus SYSCLK s not included in the AND tree. The
output of thistreeis the GNT[0]# pin. The ordering for this
NAND treeisshown in Table 2 onpage 38.
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= AGP/APC NAND tree

This tree includesAGPCLK, AGP, and the PCltype signak
that are included in the AGP interface. The ouput of this
treeis theGNT[1]# pin. The adering for this NAND treeis
shown in Table 3on paye4l.

= DDR DRAM NAND tree

This treeincludes dl signdsin the DDR interface. The aut-
put of this tree 5 the GNT[3]# pin. The odering Pr this
NAND treeisshowvn in Table 4 onpage42

s PCI NAND tree

This tree includesPCICLK and PCI bus signals, gcluding
the RESH# input. The output of ths tree s the GNI[2]#
pin. The orderng for this NAND treeis shovn in Table5 on

paged4.
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Table 2. AMD Athlon ™Proce ssor System Bus NAN D Tree Ordering
4 Input Pin Ball 4 Input Pin Ball 4 Input Pin Ball
Name Name Name
1 | PO SADDOUT[M4]# |D-1 32 | PO_SDATA[59]# L1 63 | PO_SDATA[19]# R5
2 | PO_SYSHLLVAL# J8 33 | PO_SDATA[56]# M-2 64 | PO_SDATAINCLK[1]J# R1
3 |PO_SADDOUT[I0]# |F5 34 | PO_SCHECK[7]# K-3 65 | PO_SCHECK[3]# T1
4 | PO_SADDOUT[3]# |E2 35 | PO_SDATA[57]# L-4 66 | PO_SDATA[21]# R4
5 | PO_SADDOUT[07]# | E1 36 | PO_SDATA[39]# L6 67 | PO_SDATA[20]# R3
6 |PO SADDOUTCLK# | E-3 37 | PO_SDATA[35]# M-6 | 68 | PO SDATA[29]# U-1
7 | PO_SADDOUT[05]¢ | R4 38 | PO_SDATA[37]# L-7 69 | PO_SDATA[23]# U-2
8 | PO_SADDOUT[09#¢ |2 39 | PO_SDATA[34]# M-8 | 70 | PO SDATA[28]# T3
9 |PO_SADDOUT[I2]# |F1 40 | PO_SCHECK[4]# N-7 71 | PO_SDATA[26]# T5
10 | PO_SADDOUT[11]# Gb 41 | PO_SDATA[A7]# M-3 72 | PO_SDATA[25]# V-1
11 | PO_SADDOUTI[08]# F3 42 | PO_SDATA[46]# L5 73 | PO_SDATA[27]# V-2
12 | PO SADDOUT[02]# | G-1 43 | PO_SDATA[45]# M-7 | 74 | PO SDATA[24]# T7
13 | PO_SADDOUT[03]# | H-2 44 | PO_DATAOUTCLK2} | N-5 75 | PO_SDATA[16]# U-7
14 | PO_SADDOUT[04]# | G3 45 | PO_SDATAINCLK[2J# |M-1 | 76 | PO_SDATA[15]# U-6
15 | PO_SADDOUT[06]# | H-4 46 | PO_SDATA[36]# L3 77 | PO_SDATA[07]# U-8
16 | PO_SDATA[54]# H-6 47 | PO_SDATA[44]# M-5 78 | PO_SDATA[06]# U-3
17 | PO_SDATA[55)# H-5 48 | PO_SDATA[42]# N-3 79 | PO_SDATA[OS]# U-4
18 | PO_SDATA[61]# H-7 49 | PO_SDATA[40]# p-7 80 | PO _SDATA[12]# W-1
19 | PO_SDATA[50]# J7 50 | PO_SDATA[38]# M-4 | 81 | PO SDATA[04]# V-6
20 | PO_SDATA[48]# K-7 51 | PO_SDATA[41]# P-5 82 | PO_SDATAINCLK[O]J# U-5
21 | P0_SDATAOQUTCLK[3J# | H-1 52 | PO_SCHECK[5]# N-1 83 | PO_SDATA[02]# V-3
22 | PO_SDATAJ49]# J6 53 | PO_SDATA[32]# P-2 84 | PO_SCHECK|O]J# V-7
23 | PO_SDATA[62]# J5 54 | PO_SDATA[33]# P-4 85 | PO_SDATA[03]# V-5
24 | PO_SDATA[53]# J2 55 | PO_SDATA[43]# P-3 86 | PO_SDATA[OL]# V-4
25 | PO_SDATA[63]# H 56 | PO_SDATA[3L]# P-1 87 | PO_SDATAOUTCLK[OJ# | W-5
26 | PO_SDATAINCLK[3]# |H-3 57 | PO_SDATA[17]# R7 88 | PO_SDATA[08]# Y-1
27 | PO_SDATA[52)# J4 58 | PO_SCHECK[2]# P-8 89 | PO_SDATA[00]# W-3
28 | PO_SDATA[60]# K-1 59 | PO_SDATA[30]# P-6 90 | PO_SCHECK[1]# V-8
29 | PO_SDATA[58]# L-2 60 | PO_SDATA[18]# R6 91 | PO_SDATA[09]# Y3
30 | PO_SDATA[51]# K5 61 | PO_SDATA[22]# R-2 92 | PO_SDATA[14]# Y-2
31 | PO SCHECK([6]# 33 62 | F0_SDATROUTCLK[1}# | R8 93 | PO_SDATA[10]# AA-1
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Table 2. AMD Athlon ™ Proce ssor System Bus NAN D Tree Ordering (Continued )
4 Input Pin Ball 4 Input Pin Ball 4 Input Pin Ball
Name Name Name
94 | PO_SDATA[13]# W-7 | 124 | P1 SADDOUT[02]# |AJ2 | 154 | PL SDATA[47]# A7
95 | PO_SDATA[11]# Y7 125 | P1_SADDOUT[08]# | A3 | 155 | PL SDATA[38]# AH-8
96 | PO_SADDIN[03]# AA-2 126 | P1L_SADDOUT[06]# | AF-3 156 | P1_SDATA[36]# AK-8
97 | PO_SDATAINVALID# AB-1 127 | P1L_SADDOUT[05]# | AG-3 | 157 | P1_SDATA[37]# AL-8
98 | PO_SADDIN[02]# Y-4 128 | P1_SDATABA]# AL-4 158 | P1_SDATAOUTCLK[2]# AG9
99 | PO_SADDIN[05]# Y5 129 | P1 SDATA[61]# AE5S | 159 | PL SDATA[42]# AD-11
100 | PO_SADDIN[11]# Y-6 130 | P1 SDATA[48]# AF-4 | 160 | PL SDATA[39]# AK-9
101 | PO_SADDIN[04]# AA6 | 131 | P1 SDATA[55]# AH-3 | 161 | PL SCHECK[4]# AL-9
102 | PO_SADDIN[O7]# AA3 132 | P1_SDATA[S0]# AF-5 162 | P1_SDATAINCLK[2]# AJ8
103 | PO_SADDIN[06]# AA-4 133 | P1_SCHECK[6]# AF-6 163 | P1_SDATA[45]# AH-9
104 | PO_SADDIN[10]# AB-5 134 | P1_SDATA[49]# AG-5 | 164 | P1 SDATA[35]# AL-10
105 | PO_SADDINCLK# AA-7 135 | P1_SDATA[52)# AH-4 | 165 | P1 SDATA[34]# AK-11
106 | PO_SADDIN[08]# AA5 | 136 | P1 SDATA[57)# AE-7 | 166 | PL SDATA[43]# AG-10
107 | PO_SADDIN[09]# AB3 | 137 | PL_SDATAINCLK[3J# | AK5 | 167 | PL SDATA[44]# AJ9
108 | PO_SADDIN[14]# AC1 138 | PL_SDATAOUTOLK[3J# | A4 168 | P1_SDATA[23]# AF-11
109 | PO_SADDIN[12]# AD-1 139 | P1_SDATA[S8]# AG6 | 169 | P1 SDATA[18]# AE-12
110 | PO_SADDIN[13]# AC3 140 | P1_SDATA[63]# AL-5 170 | P1_SDATA[21]# AE-11
111 | PO_CONNECT AC4 141 | P1 _SDATA[S1)# AK-6 171 | P1_SDATAINCLK[1]# AD-12
112 | PO_ PROCRDY AC-6 | 142 | P1 SDATA53]# A¥s | 172 | PL SDATA[17]# AF-12
113 | PO_CLKFWDRST AC5 143 | P1 SDATA[62]# AH-6 | 173 | P1 _SDATA[31]# AL-11
114 | P1_SADDOUT[1I0]# |AD-5 | 144 | P1 SDATA[59]# AL-6 | 174 | P1_SCHECK[3]# A}10
115 | P1_SADDOUTI[07]# AD-7 145 | P1_SCHECK[7]# AL-7 175 | P1_SDATA[22]# AG11
116 | P1_SADDOUT[11]# |AD-6 | 146 | P1 SDATA[56]# AE8 | 176 | P1_SDATA[19]# AK-12
117 | P1L_SADDOUT[09}# |AF-2 | 147 | PL SDATA[60]# A6 | 177 | PL SDATA[27]# AG13
118 | PL SADDOUT[2]# |AF-1 | 148 | P1 SDATA[41]# AE9 | 178 | PL SDATAOUTCLK[1}# | AH-11
119 | P1_SADDOUTCLK# AG1 149 | P1_SDATA[46]# AF-8 179 | P1_SDATA[20)# AJ11
120 | P1 SADDOUT[M4]# | AG-2 | 150 | P1 SDATA[32]# AG7 | 180 | PL SDATA[26]# AL-12
121 | P1_SADDOUTI[04]# AE-3 151 | P1_SCHECK[5]# AG8 181 | P1 _SDATA[16]# AF-14
122 | P1_SADDOUT[13]# | AH-1 | 152 | P1_SDATA[33]# AF-9 | 182 | P1_SDATA[29]# AG12
123 | P1_SADDOUT[03]# | AK-3 | 153 | P1_SDATA[40}# AE-10 | 183 | P1_SCHECK[2J# AH-12
184 | P1_SDATA[25]# AL-13
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Table 2. AMD Athlon ™ Proce ssor System Bus NAN D Tree Ordering (Continued )

4 Input Pin Ball 4 Input Pin Ball 4 Input Pin Ball

Name Name Name

185 | P1_SDATA[24]# AK-14 | 199 | PL SDATAOUTOLK[OJ# | AH-15 | 213 | PL_SADDIN[04]# AL-18

186 | P1_SDATA[30]# AJ12 | 200 | P1_SDATA[06]# AK-15 | 214 | P1_SADDIN[02]# AG-17

187 | P1_SDATA[28]# AJ13 | 201 | P1_SCHECK[1]# AL-15 | 215 | P1_SADDIN[09]# AD-17
188 | P1_SDATA[03]# AD-14 | 202 | P1_SDATA[0A]# A5 | 216 | P1_SADDIN[10]# AK-18

189 | P1_SDATAJO1]# A314 | 203 | P1_SDATAJ02]# AE-16 J 217 | P1 CLKFWDRST AL-19
190 | P1 SDATA[O7]# AE-13 | 204 | P1 SDATA[08]# AL-16 § 218 | P1 SADDINCLK# AJ18
191 | P1_SDATA[00]# AE-14 | 205 | P1_SDATA[12]# AJ16 | 219 | P1_SADDIN[03]# AH-18
192 | P1_SDATA[05]# AL-14 | 206 | P1_SDATA[14]# AJ17 | 220 | PL_SADDIN[14]# AF-18
193 | P1_SDATA[09]# AD-15 | 207 | P1_SDATA[13]# AH-17 § 221 | P1L CONNECT AJ19
194 | P1_SCHECK[O}# AG-14 | 208 | P1_SADDIN[11]# | AK-17 ] 222 | P1_SADDIN[O8]# AG-18
195 | P1_SDATA[15]# AH-14 | 209 | P1_SADDIN[06]# | AF-17 | 223 | P1_SADDIN[13]# AE-18
196 | P1 _SDATA[11]# AF-15 | 210 | P1_SADDIN[07]# | AG-16 | 224 | P1L PROCRDY AE-19
197 | P1_SDATA[10}# AG15 | 211 | P1 SADDIN[05]# | AL-17 | 225 | PL SYSFILLVAL L AL-20
198 | P1 SDATAINCLK[OJ# | AE-15 | 212 | P1 SDATAINVALID# | AE-17 | 226 | P1 SADDIN[12]# AG-19
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Table 3: AM D-762™ System Contr oller A GP NAND Tree Ordering

Order | Input Pin Name Ball Order | Input Pin Name Ball Order | Input Pin Name Ball
1 A GNT# AD-27 23 | SBSTB# AA-29 45 | A AD[14] N-29
2 SBA[1] AB-25 24 | A_AD[24] W-27 46 | A_AD[10] M-29
3 PIPE# AE-29 25 | A AD[3] Y-29 47 | A AD[1?] M-28
4 WBF# AC-26 26 | A_AD[18] U-26 48 | A_AD[15] N-27
5 SBA[5] AA-25 27 | A_AD[27] V=27 49 | A AD[07] L-29
6 ST[1] AD-28 28 | A_AD[29] W-29 50 | A TRDY# P-25
7 A REQ# AD-29 29 | SBA[G] Y-28 51 | A AD[1] M-26
8 ST[O] AC-27 30 | A _AD[25] V-28 52 | A_AD[08g] L-28
9 ST[2] AC-28 31 | ADSTB[]] u-27 53 |APAR N-25
10 | SBA[7] AA-26 32 | ADSTBI[1}# V-29 54 | ADSTBI[0] M-27
11 | A AD[30] Y-25 33 | A_AD[16] T-27 55 | ADSTB[OJ# L-27
12 | SBA[3] AB-27 34 | A AD[23] U-28 56 | A AD[05] K-29
13 | RBF# AC-29 35 |AAD[2] U-29 57 | A AD[03] J29
14 | A AD[28] Y-26 36 | A_AD[19] T-29 58 | A_AD[09] L-25
15 | CBE[3J# V-25 37 | A IRDY# R-29 59 | A_AD[06] K-27
16 | SBA[Z] AA-27 38 | A FRAME# R-26 60 | A CBHO L-26
17 | SBA[] AB-29 39 |A CBH2# R-28 61 |A AD[01] J28
18 | A AD[26] W-25 40 | A _AD[17] R-27 62 | A AD[13] M-25
19 | A AD[20] U-25 4 | A CBE[1J# P-29 63 | A AD[04] K-25
20 | A AD[22] V-26 42 | A DBEVSHEL# P-27 64 | A AD[02] J26
21 | SBA[4] Y-27 43 | A SERR# P-28 65 | A_AD[00Q] J25
22 | SBSIB AA-28 44 | A _STOP# P-26 66 | PCICLK 28
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Table 4: AM D-762™ System Contr oller D DR NAND Tree Ordering

Order | InputPinName | Ball § Order Input Pin Name Ball § Order Input Pin Name Ball
1 MDAT[59] E29 35 | MDAT[49] A-24 69 | DQS[4] A-16
2 MDATI63] E27 36 | CHO# D-22 70 | MDAT[36] A-15
3 DQY7] D-29 37 | WEA# E20 71 | MAB[0Q] E-15
4 CLKOUTI5] F-26 38 | MDAT[48] C22 72 | MDAT[37] B-15
5 DCSTOP# G25 39 | MDAT[52] A-23 73 | MDAT[33] C15
6 MDAT[58] E28 40 | CS[2J# D-21 74 | MDAT[32] A4
7 MDAT[62] C-29 41 | WEB# C-20 75 | MECC7] C1
8 CLKOUT[2J# 25 42 | MDAT[47] B-22 76 | MECC[6] A-13
9 MDAT[57] C27 43 | MAB[13] E-18 7 | MECC?2] B-13
10 | DM[7] C28 44 | MDAT[43] A-22 78 | DQS[8] A12
11 | CLKOUT[Z] E26 45 | RASA# E-19 79 | MECC1] B-12
12 | CY6J# D-25 46 | MAA14] E17 80 | DMI8] C13
13 | MDAT[56] B-28 47 | RASB# D-19 8L | MECC[5] All
14 | CLKOUT[5}# D-27 48 | MDAT[46] c2a 82 | MAA[OQ] E-14
15 | CY5# E-24 49 | MDAT[42] B-21 83 | MECC3] D-13
16 | MDAT[60] B-27 50 | DQS[5] A2 84 | CLKOUT[OJ# E-13
7 | CH1l# E-23 51 | MDAT41] C19 85 | MECC[0] C12
18 | MDAT[61] C-26 52 | DM[5] A-20 86 | MECC[4] A-10
19 | MDAT[51] A-27 53 | MAA[13] D-18 87 | CLKOUTI[3] cu
20 | MDAT[55] C25 54 | MDAT[44] C-18 88 | MDAT[31] B-10
21 | CH7# E-25 55 | MDAT[45] B-19 89 | MAA[0]] E1l
22 | DM[6] C24 56 | MDAT[40Q] A-19 90 | MDAT[27] C-10
23 | MDAT]50] A-26 57 | MDAT[35] B-18 91 | MDAT30] B-9
24 | CASA# E22 58 | MAA[10] E-16 92 | CLKOUTI0] D-12
25 | DQY6] B-25 59 | MAB[14] Cu 93 | DM[3] C9
26 | CH4# D-24 60 | DM[4] B-16 94 | DQS[3] A-8
27 | CASB# E2 61 | MAB[10] D-16 95 | MABJ01] D-10
28 | MDAT[54] A-25 62 | MDAT[34] C16 96 | CLKOUT[3J# E-12
29 | MDAT[53] B-24 63 | MDAT[39] A-18 97 | MDAT]26] A9
30 | CH3# C23 64 | MDAT[38] Al7 98 | MAB[02] E-10
3l | MAA03] Cc8 65 | MDAT[16] B-3 99 | MAA[1]] H-4
32 | MAA[0Z] D-9 66 | MAAO5] E5S 100 | CKEA K-5
33 | MDAT[25] A7 67 | MABJOg] D-4 101 | MDAT[02] H-3
34 | MDAT[29] B-7 68 | MAB[O7] F5 102 | MDAT[07] G1
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Table 4: AM D-762™ System Contr oller D DR NAND Tree Ordering (Continued)

AMD-762™ System Controller Data Sheet

Order | InputPinName | Ball § Order Input Pin Name Ball § Order Input Pin Name Ball
103 | MAB[03] E9 120 | MABJ[09] G5 137 MAA[12] K-4
104 | MDAT][28] C7 121 | MDAT[1] B2 138 CKEB 33
105 | MDAT[24] A6 122 | MDAT[15] D-3 J139 MDAT]06] H-2
106 | MAA[O4] D-7 123 | MDAT[10] C1l J140 CLKOUT[1J# M-5
107 | MDAT[22] A-5 124 | DQY1] E3 J141 DQY0] H-1
108 | MAB[04] E-8 125 | MAA[08] E4 J142 CLKOUT[4]# L-5
109 | MDAT[23] C6 126 | MDAT[14] D-2 143 CLKOUT[]] N-5
110 | MDAT[19] B-6 127 | MAA[07] F3 144 CLKOUT[4] L-4
111 | MDAT[18] A4 128 | DM[]] D-1 J145 MDAT]01] K-3
112 | MABJ06] D-6 129 | MAB[11] H-5 |J146 DM[0] J1
13 | DM[2] B-4 130 | MDAT[13] E2 |147 MDAT[04] L-3
14 | MAA[06] E-7 131 | MAA[09] G4 |48 MDAT]00] K-1
115 | DQY2] Ch 132 | MAB[12] J5 149 MDAT[05] K-2
116 | MDAT2] A-3 133 | MDAT[09] E-1
17 | MAB[05] E6 134 | MDAT[12] F1
118 | MDAT[17] C4 135 | MDAT[08] G3
119 | MDAT[20] C3 136 | MDAT[03] G2
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Order | Input Pin Name Ball Order | Input Pin Name Ball J Order | Input Pin Name | Ball
1 AD[31] AA-27 22 | CBH1J# AR-22 43 | AD[05] AR-25
2 REQ[6]# AH-17 23 | DEVSEL# AF-21 44 | AD[13] AG-27
3 GNT[5])# A}18 24 | AD[28] AJ23 45 | AD[03] AE-25
4 REQ[5]# AH-18 25 | AD[26] AH-23 46 | AD[01] AF-26
5 GNT[6]# AG17 26 | SERR# AE-21 47 | AD[11] AH-28
6 REQ[4]# AJ19 27 | AD[24] AG-23 48 | AD[00] AE-26
7 AD[29] AE-16 28 | AD[19] Ak24 49 | SBGNT# AD-25
8 AD[27] AR17 29 | AD[12] AR23 50 | AD[09] AG-28
9 REQ[3]# AH-19 30 | AD[18] AJ25 51 | WSCH# AC-25
10 | AD[25] AE-T7 31 |AD[14] AE-22 52 | AD[06] AR27
11 | GNT[4# AG-18 32 | AD[22] AH-24 53 | CBHOJ# AG-29
12 | CBE[3J# AF-18 33 | AD[20] AG24 54 | SBREQ# AE-27
13 | AD[17] AE-19 34 | AD[16] AH-25 55 | AD[04] AF-28
14 | REQ[2J# AH-20 35 | TRDY# AJ26 56 | AD[0Z] AR29
15 | REQ[1# AH-21 36 | AD[0g] AF-24
16 | AD[21] AF19 37 | STOP# AH-26
17 | REQ[O]# AG-2L 38 | AD[10] AE-23
18 | CBH2J# AR20 39 | FRAMEH AG-25
19 | AD[23] AE-18 40 | PAR A¥27
20 | AD[30] AH-22 41 | AD[07] AE-24
21 | IRDY# AE-20 42 | AD[15] AH-27

3.3 PLL Bypass Test Mode

PLL bypasstest modeprovides a method to cldkecthe
Northbridge core logic directly from an externalaircewithout
the need br the internal PLLs of the AMD-762 sysem
contmoller. This testmode issometimesuseful for motherboad
debugand is equired in the three-gateand NAND tree test

modes

PLL bypass mde is entered by asserting the EST# pin Low
and puling the AD[09] pin High. There ar two clocking
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options for PLL bypassmode adlisted inTable 6 belav.

Becau® the AMD-762 system @ntroller internal logic nomally

usesclocks that ae 2x the SYBCLK input and 2x/4x the
AGPCLK input, the PLL bypas mode requiresthat ether 2x or
4x cloks bedriven inthis mode, butthey canbe driven at a
much lower frequeng for testpurposes. Note thatvhen
opemting in this mode, the minimum clock frequeng maost
likely will be dictated ly the surroundng logic, such asthe

DDR interface.

Table 6. Clocking Op tions in P LL Bypass Test Mode

Mode C/BE1J# | SYSCLK | AGPCLK Comments
PLLs bypassed, drives a 2x clock
Normal 0 2X 2X to internal divider, and resulting

1x clock to internal logic.

_ Same as above, except allows4x
AGP-4x Testing 1 2X ax clock to accommodate 4x AGP
testing.

The PLL reset furction can be invoked by as®rting a Low on
the PCI IRDY# pin This procedue provides a synkronous
reset br the clo&ing, but pobaly is not required whenusng
this test node for mothermoad debug.

Note: AD[29] nmust ke pulled Lowwhen entering PLIbypass test
maode to enale the PLLreset function cagibility.

3.4 Clock Output Test Mode

The clodk output test mode providesexternal visibility of the

two PLLs useal to generate the clocks for the processo/menory

and AGP clok domains. In this teds mode, the PLLsare

running, and the output clocks are driven o GNT[6:5]# pins.
System degners that intend to makuse of this test featar
should provide O-ohm esistors on these pins toisolate the PC

penpherals when obseting theclodks.

This test made is erntered by the Low asserton of the TEST#
pin while puling the PCI bs PAR pin Low. Additional
pinstrapsare thenusel to slect the arious clo& outputs as
illustrated in Table 7 on page 46.
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Table 7. Clock Output T est Mode O ptions
AD[07:05] SYSCLK PLL Output GNT[5]# Pin AD[14:12] AGPCLK PLL Out put GNT[6]# Pin
. o 1x AGPCLK clock after

000 1x SYSCLK clock after internal divide by two 000 internal divide by two
001 SYSCLK input 001 AGPCLK input
010 Reserved, undefined 010 Reserved, undefined
o Reserved, undefined o Reserved, undefined
100 1xSYSCLK output from SYSCLK PLL 100 IxSYSCLK output from SYSCLK PLL
101 Reserved, undefined 101 Reserved, undefined
110 Reserved, undefined 110 Reserved, undefined
m Reserved, undefined m Reserved, undefined
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4 Electrical Data

4.1 Absolute Ratings

The AMD-762™ system controller is not desgned O operate
beyond theparametes shavn in Table 8.

Note: The ab=olute ratings in Bble 8 and associatedcondtions
must be acheaal to in ordg to avoid damageto the
AMD-762 systan antrolleas and motheboard. Systans
using theAMD-7& systemcontdler must ke designed to
ensure that the powe suppy and sysem logic board
guarante that thee mmranetas are na vidated
VIOLATION CF THE ABSOLUTERATINGSWILL VAD
THE PRODUCT WARRANTY

Table 8. Absolu te Rating s*

Parameter Minimum Maximum Comments

Core, PLL, DDR I/0,

AVODKT Voo | 05V 3BV | SamBislo
supplies

VOO Ra 05V 46V SR mdpPaiiio

REF 5V -05VI 525V

Vpy DDR -05V 46V

\glshtle/?n'\"gj Athlon 05V 36V

Vpy PCI -05V 525V

Vpy AGP -05V 46V

Vpiy Miscellaneous -05V 46V

Tease (Under Bias) 85°C

TsToRAGE -65 °C 150 °C

"This table contains preliminary information, which is subject to change.
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The AMD-762 system controller is designedto provide
functional opentionif the wltage and émperature
parametes are within the limits definedn Table 9.

Table 9. Operating Ranges*

Parameter Minimum Typical | Maximum Comments
REF 5V 4.75 5.0 5.25 For PCI 5-V tolerance
VDD_QORE, 2375V 25V | 2625V | Alsoincludes DDR I/Os
A VDD
K7 VCORE 150V 16V 170y | HMD thlon™system bus
VDD_AGP 1425V 15V 1575V | 1x/2x/4x modes
VDD_AGP 313V 33V 3465V | 1x/2x modes only

3.3-V signalling
VDD_PCI 3135V 33V 3465V | Sivironment only
Tease 85°C
“This table contains preliminary information, which is subject to change. The voltage applied to Vpp should
never exceed the voltage applied to REF 5V.

48

Downloaded from Elcodis.com electronic components distributor

Electrical Data

Chapter 4


http://elcodis.com/parts/5964718/AMD-762.html

Preliminary Information AMDI

24416C—December 2001 AMD-762™ System Controller Data Sheet

4.3

DC Characteristi cs

Table 11 shws theDC characteistics for the AMD-762 sysem
contoller. Table 12 on page50 shevs DCcharacteristics for the
PCI 1/Os.Table 13 on pagesl shows DC haraderistics for AGP
I/Osin 1x mode. Table 14 on page 52 shavs DC charaderistics for
AGP I/Osin 2x and 4xmodes.

Table 10. DC Characteristics (I DD)*
Preliminary Data
Symbol Parameter Description ) Comments
Min Max
Ipp1 VDD_CORE (2.5 V) Dynamic 19A 2.25A 133 MHz
Ipp2 VDD_PCI (3.3 V) Dynamic 80 mA 140 mA 66-MHz PCI
Ipp3 VDD_AGP (15 V/3.3 V) Dynamic 20 mA 40 mA
Iopa A VDD (2.5 V) Dynamic SmA 10 mA
Iops K7_VICORE Dynamic 250 mA 500 mA

"This table contains preliminary information, which is subject to change.

Table 11. DC Characteristics for DDR Inter face*
Preliminary Data
Symbol Parameter Description ) Comments
Min Max
ViL Input Low \oltage -300 mV Vrege— 180 mV Data, DQS pins
Vin Input High Voltage Vree+180mV | VDD _CORE +300 mV | Data, DQS pins
VoL Output Low Voltage 0.15*VDD_CORE
Vou Output High Voltage 0.85*VDD_CORE
Veer DC Input Reference Voltage 115V 135V
Iy Input Leakage Current -10 pA 10 pA 0< V< VDD_CORE
o Three-state Leakage Current -100 pA 100 pA
Cn Input Capacitance 4 pF 12 pF

* This table contains preliminary information, which is subject to change.
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Table 12.

Voltage Seque ncing R equir ements

The preferred sequence o voltagesin the AMD-762 system
controller is from highest(5 VDC on he REF_5V pin) to the
lowest. To accommodate the Suspend t&RAM feature, itis
expeded that the AMD-762 system controller’'s 25-VDC cae
must bepowered from the5-VDC standly voltagefrom the
standad ATX power suppl and theefore ispowered up bebre
the 33 VDC, and he AMD-762 system controller can tolerate
this for upto one gcond.

It is also assumedhat the VREF voltages ae dways pavered
from theassciated power supply voltage and will therefore lag
behind that wltage. For example, DDR_VRHE- is powered off
the 2.5 VDC (VID_CORE), hus comes up after the 2.5 VD
The same should apply to AGP_VREF, Px_VREF, etc.

DC Characteris tics for PC| |/ Os*

Symbol

Parameter Description

Condit ion

Min

Units

Notes

Input High Voltage

05 Ve

Input Low Voltage

—0.5

Input Leakage Current

0<ViN<Vec

Output High Voltage

|OUT =-500 HA

0.9 Vg

Output Low Voltage

lour = 1500 pA

<| <&

Input Pin Capacitance

Notes:

* This table contains preliminary information, which is subject to change.
1. Input leakage currents include hi-Z output leakage for all bi-directional buffers with three-state outputs.

2. Absolute maximum pin capacitance for a PCl input is 10 pF (except for CLK) with an exception granted to motherboard-only devices
up to 16 pF in order to accommodate PGA packaging. Generally, this means that components for expansion boards need to use
alternatives to ceramic PGA packaging—that is, PQFP, SGA, etc.

50

Electrical Data Chapter 4

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5964718/AMD-762.html

Preliminary Information

AMDA1

24416C—December 2001 AMD-762™ System Controller Data Sheet
Table 13. AGP 1x Mode D C Specif ications*
DC Specifi cations fo r AGP 1x Sign alling at 3.3 Volts
Symbol Parameter Description Condit ion Min Max Units Notes
ViH Input High Voltage 0.5 Vppg Vopg * 0.5 \Y;
ViL Input Low Voltage 05 0.3Vppo v
e Input Leakage Current 0<ViN<Vppg +10 MA
VoH Output High Voltage lour=-500 KA | 0.9 Vppq v
VoL Output Low Voltage lout = 1500 pA 0.1 Vppg v
Cn Input Pin Capacitance 8 pF 1
DC Specifi cations fo r AGP 1x Sign alling at 1.5 Volts
Symbol Parameter Description Condit ion Min Max Units Notes
ViH Input High Voltage 0.6 Voo Vopg*+ 0.5 \Y;
ViL Input Low Voltage —05 0.4 Vppg Y
e Input Leakage Current 0<V|N<Vppg +10 HA
VoH Output High Voltage lour=—200 pA | 0.85Vppg v
VoL Output Low Voltage lout = 1000 pA 015Vppg v
CN Input Pin Capacitance 8 pF 1
Notes:

*This table contains preliminary information, which is subject to change.

1. Absolute maximum pin capacitance for an AGP-compliant component input is 8 pF (except for CLK) with an exception granted to
motherboard-only devices, which could be up to 16 pFin order to accommodate PGA packaging. Generally, this means that com-
ponents for expansion boards need to use alternatives to ceramic PGA packaging—that is, PQFP, BGA, etc.
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Table 14. AGP 2x and 4x Mode DC Specifications*

DC Specifi cations fo r 2x Mode On ly at 3.3 -Volt Signall ing

Symbol Parameter Description Condition Min Max Units Notes
Ve Input Reference Voltage 039Vppg | 041Vppg v 12
lrer Ve Pin Input Current 0<ViN<Vppg 10 MA 2
Cin Input Pin Capacitance 8 pF 3
ACy Strobe to Data Pin Capaditance Delta -1 2 pF 3,4

DC Specifi cations fo r 2x or 4x Mode at 1.5-Volt Sign alling

Symbol Parameter Description Condition Min Max Units Notes
Veer Input Reference Voltage 048Vppo | 0.52Vppg v 12
lrer Vree Pin Input Current 0<ViN<Vppg 15 HA 2
Cin Input Pin Capacitance 8 pF 3
ACy Strobe to Data Pin Capaditance Delta g mggg j i pF 3,4
Notes:

*This table contains preliminary information, which is subject to change.

1. AGPallows differential input receiversto achieve the tighter timing tolerances needed for 133 Mbytes/s. Nominal value of Vigeris 0.4
Vppg for 3.3-Vsignalling and 0.5-Vppq for 1.5-Vsignalling. Vipercan be designed with 2% resistorsto achieve the specified minimum
and maximum values. The value of Virer is intended to specify the center point of the V, /V range. For the 3.3-V signalling case, at
nominal Vppq (3.3 V), Vreris 1.32 V + 2.5%. A single input interface buffer can be designed to meet the Vy /Vy, levels of both the
AGPand PCl specifications. As in other AGP specifications, note that the Vppq, references the 1/0 ring supply voltage and not the
component supply.

2. Although a differential input buffer is not a required implementation, it is recommended especially at higher data transfer rates
where there is less timing margin. All designs regardless of implementation style must meet all other specifications. Component
designsrequiring a reference are required to adhere to the Vggrand Ipge Specifications and to facilitate a common reference circuit.
(A common reference circuit is not applicable to add-in card designs, because Ve is not supplied via the connector.)

3. Capacitance specifications refer only to pin capacitance on the AGP-compliant components used on the AGP interface.

4. Delta Cy, is required to resrict timing variations resulting from differences in input pin capacitance between the strobe and associ-
ated data pins. Thisdelta only applies between signal groups and their associated strobes: AD_STB1, AD_STB1#=>AD[31::16], and
C/BH3::2]; AD_STB0,AD_STBO#=>AD[15::00], and C/BE1::0]#;SB_SIB, SB_STB#=>SBA[7::0]. (Complementary strobes apply to
4x mode only.)
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4.4 Power Dissipa tion

Table 15shows typical and maximum power dissipaton of te
AMD-762 sysem contoller during normal andeduced power
states.The measurements are taken with the Vpp shavn.

Table 15. Typical and Ma ximum P ower Dissipation*
Normal Operation Low-Power States
Supply
Typical Maximum | ACPI S1 State | ACPI S3 State

VDD_CORE

100 MHz 3w 45W 125 mw 50 mw

133 MHz 4W 6w 165 mw 65 mw
*This table contains preliminary information, which is subject to change.

4.5 Switching Characteristics and Requir ements

The AMD-762 system contioll er signd switching dharacteristics
and equirements ae presented infables 16 though 27. All
signaltimingsare baed on he following canditions:

m The taget sgnals ae input or output sgnals thatare
switching from logical Oto 1, orfrom logica 1 toO.

s Measurenments are taken from the tme the eference signal
(AGPCLK, PCICLK, CLKOUT, SYSCLK, or RESET#) psss
through 15V to the tme the target signal passesthrough 15 V.

s Parameters are wthin the m@nge of those listed in
“Operting Rangs on paye48.

451 Clock Switching Requirement s

Table 16 contams the switching characteristics of the SYSCLK
input tothe AMD-762 systentontmoller for 100-MHzprocessr
bus opeation. Thesetimings are all measued with resped to
the wltage kvels indicated ly Figure 12 on page54. dock
skew requiremens are shavn in Fgure 14 on pag&6. Table 17
on pages5 contins the svitching characteristics of the
AGPCLK input for 66 MHz PCIl bus opeation. Table 18 on
page55 contans the witching characteristics of the PGCLK
input for 33-MHz PO bus geration. Thesetimings ae dl
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measued with resped to the wltage levels indicated by
Figure 13 onpageb5.

The clock period stability specifies the variance (jiter)
allowed betweensuccesive periodsof the clock inputs
measured at appopriate reference wltage. This parameter
must be consdered as one bthe elements o€lock skew
between the AMD-762ystemcontmoller and thesystem Iggic.

Table 16. SYSCLK Switching Requir ements

Preliminary Data

Symbol Parameter Description : Figure Comments
Min Max

1t Frequency 133 MHz 12

t3/tyx 100 | SYSCLK Duty Cycle 45% 55% 12 115-V reference

ty SYSCLK Falling Edge Slew Rate TBD 10 Vins 12

t5 SYSCLK Rising Edge Slew Rate TBD 10 Vins 12

SYSCLK Period Stability

100 MHz + 200 ps 115-Vreference
133 MHz + 150 ps

“This table contains preliminary information, which is subject to change.

15V \

115\~

!
|

<—t5—— 4_t4

Figure 12.  SYSCLK Wavefor m
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Table 17. AGPCLK Switching Re quir ements for 66-M Hz Bus Oper ation
Preliminary Data
Symbol Parameter Description Figure Comments
Min Max
utl Frequency 66 MHz 13
t AGPCLK High Time 6.0 ns 13
t3 AGPCLK Low Time 6.0ns 13
AGPCLK Fall Time 015ns 2ns
AGPCLK Rise Time 015ns 2ns
tokaw SYSCLK to AGPCLK Skew -500 ps 500 ps 14 Rising to rising edges
AGPCLK Period Stability + 300 ps 15-V reference
"This table contains preliminary information, which is subject to change.
Table 18. PCICLK Switc hing R equir ements for 33-MHz PCl Bus*
Preliminary Data
Symbol Parameter Description Figure Comments
Min Max
tq PCICLK Cycle 30ns 00 13
ty PCICLK High Time 11.0ns 13
t3 PCICLK Low Time 11.0ns 13
PCICLK Fall Time 1V/ns 2 Vins
PCICLK Rise Time 1Vins 2 Vins
PCICLK Period Stability + 300 ps 15-V reference
"This table contains preliminary information, which is subject to change.
%
05 VDD_PC|ZZ X—
) ) t3
i}
Figure 13.  AGPCLK and PCICLK Waveform
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SYSClk ALV
AGPCLK 7L 7
0.4 (VDD_PCl)
t5ew tsew

Figure 14.  Clock Sk ew Requirements

4.5.2 DDR Interface Timing

Table 19 and Table 20 shov the DDR SDRAM interface
timings Figure 15 on paye 57 shows DDR clock spedfications.

The AMD-762system contoller's DDR DRAM interfacecomplies
to JEDEC specificationsfor 100/133-MHz device timing.

Table 19. DDR Clock Switching Char acteristics f or 100-MHz DDR Operation

o Preliminary Data ,
Symbol Parameter Description : Figure Comments
Min Max

Frequency 100 MHz

tq CLKOUTHI/L[5:0] High Time 4.75ns 15

t CLKOUTH/L[5:0] Low Time 4.75ns 15
CLKOUTHI/L[5:0] Fall Time 0.86 ns 130ns Brivg sl\tlren th:
CLKOUTH/L[5:0] Rise Time 0.86 ns 130ns Ps.aw =5, Ngpy = 5
CLKOUTHIL[5:0] Period Stability + 2%
CLKOUTHIL[5:0] Skew 0 012ns R hare

“This table contains preliminary information, which is subject to change.

Table 20. DDR Clock Switching Char acteristics f or 133-MHz DDR Operation

o Preliminary Data ,
Symbol Parameter Description : Figure Comments
Min Max

Frequency 133 MHz

ty CLKOUTHILI[5:0] High Time 3.625 ns 15

ty CLKOUTHI/L[5:0] Low Time 3.625ns 15
CLKOUTHIL[5:0] Fall Time 0.86 ns 130ns IIZD)rivg sl\tlren th:
CLKOUTHIL[5:0] Rise Time 0.86 ns 130ns PSLEV\,I =5 |\'|S|_EW =5
CLKOUTHI/L[5:0] Period Stability 2%
CLKOUTHIL[5:0] Skew 0 012ns gﬁ'{"g&%‘}fggﬂer

“This table contains preliminary information, which is subject to change.
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[« oo > | tei >
CLKOUTH50] — W [ )
CLKOUTL[5:0J# 7 0 g
FHgure 15.  DDR Clock Specific ations

Table 21 shows the AMD-762 system contmoller preliminary

timing information.

Table 21. AMD-762™ System Contr oller Preliminar y DDR Timing Information*
Symbol Parameter Description Min Max Unit Fgure

ViL(AC) | ACInput Low Voltage Veg—035 | V

Vi (AC) | AC Input High Voltage VREF+035 v

taADsy ADDR/CMD Setup to CK 75 85 ns

tADhId ADDR/CMD Hold from CK 25 3.6 ns

bosu DQ/DM Setup to DQS 24 25 ns

tbghid DQ/DM Hold from DQS 24 2.6 ns

tweresy | Write Preamble Setup 2.8 34 ns E:?%;eggsg
twerenid | Wrrite Preamble Hold 51 5.8 ns

twposta | Write Postamble 45 5.0 ns

tpssu DQSFalling Edge to Next CK Rising Edge 5.2 5.6 ns

tQsdy Write Command to First DQS Latching Transition 9.0 9.9 ns

Notes:

" This table contains preliminary information, which is subject to change. Timing reference load (applied to all chip-level outputs) used for all
information contained herein isa 30-pF capacitance. A CAS latency of 2.5 is used unless otherwise indicated.

DDR Write Timing

Figure 16 on pagé8 showvs a DDR interface output block

diagram. FHgure 17 on pagé&9 shavs basic A timing for DDR

write cycles.

Nate All infamation shown under DDR/rite Tming isprdiminary.
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Figure 16. AMD-762™ System Controller DDR Interface Outputs Conceptual Block Diagram
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Note: Timing parameter symbols defined at controller interface, not at memory device interface.
Figure 17.  Address/ Command and Memor y Write Cy cle Timing
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DDR Read Timing Note: All information shown under DDR Rad Timing is
prdiminary. Hgure 18 shows ablok dagam d the
AMD-762 sysam oontroller DDR interface nputs, and
Hgure19on page61shows ranay read cyde timing.
From Chip 1/0 |
Buffers |
|
i 00K
i From PLL
|
DQ i
|
|
| —
bQ : PDL - Q Memory Controller Logic
‘ ]
i 0o
| a0
|
|
|
|
|
|
|
|
|
|

Figure 18.  AMD-762™System Contr oller D DR Interface Input s Conce ptual Block Diagr am
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@
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Case 1:
tDQSQrd (min)
0Q N N
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< CKhi »
< tCKIo »
g -4/
g K
g.
=B
g ADDR/CMD ) Read ><
&
toosgack
— —
DQS \ /
Case 2:
[ P
thosor (MaX)
0Q o W
Note: Timing parameter symbols defined at controller interface, not at memory device interface (CASlatency = 2 shown unregistered).
2| Fgure19. Memory Read Cycle Timing
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4.5.3 AGP/ PCI Signals

Valid D elay, Float, The valid delay and float timings for output signalsduring
Setup, and Hol d fundional operation are relative to the rising edge of the gven
Timings clodk. The maxinum valid deby timings ae provided to allav

a system designer to determine if sdup times can be rat.
Likewise, the minimum valid delay timings ae used b andyze
hold times.

The setup and hold timeequirements br the AMD-762 gstem
controller input sgnalspresnted hee must be metby ary
device thatinterfaces with it to asure the popea operation of
the AMD-762 system cantroller.

Figure 20 shows the relationship between the rising clock edge
and sdup, hold, and valid data timings.

7

tsy th _'!
I

Data In

CK / \ / \

| t .
vd "l
DataOut | X {

FHgure 20.  Setup, Hold, and Valid Delay Timin gs

AGP Interface Timing The 4x AGP interface of theAMD-762 s/stemcontoller can
operate in three modes—1x, 2x, and &, and compiles to the
AGP spedfication parameters.

The timingsfor the 1x modeshown in Table 22 on page3,are
relative to AGPCLK. The timings for the 2x mode, showvn in
Table 23 on page 64, are relative to the espective srobe.

The timings for the 4x mode, shown in Table 24 onpage 65,
apfdy only to the innerloop 4x clock mode signals (AD, C/BE#,
andSBA).

Figure 21 on pag&5 $ows an AGP 2x stiobe/data tumaround
timing diagram. FHgure 22 onpage 66 and Fgure 23 on paye 66
shov AGP 2xand 4x tming diagcams, respectively. Hgure 24
on pag 67 shows an AGP 4xstrobe/data turnaround timing
diagram.
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Table 22.  AGP 1x Mode Timings*
Preliminary Data
Symbol Parameter Description : Figure Notes
Min Max
Input Signal Requir ements
A _AD[3L:0] Setup Time 55ns 20 1
Setup time for
A FRAME#A_STOP#
t A TRDY#A DEVSEL#
N A _IRDY#A C/BE[3:0}¢ 6ns 20 !
A _REQ# ADSTB[1:0] SBA[7:0]
SBSTB RBF#WBF#
A AD[31:0] Hold Time Ons 20 1
Hold time for
A FRAME#A_STOP#
t A TRDY#A DEVSEL#
h A IRDY#A C/BE[3:0}# Ons 20 !
A _REQ# ADSTB[1:0] SBA[7:0]
SBSTB RBF#WBF#
Output Signal Characteristics
A AD[31:0] Valid Delay 1ns 6.0 ns 20 1
A_C/BH3:0J# Valid Delay 1ns 55ns 20 1
Valid Delay for
tyd A_FRAME#A_STOP#
A TRDY#A DEVSEL# 1ns 5.5ns 20 1
A_IRDY#
A GNT#
tig Float Delay (Active to Float) 1ns 14ns
ton Turn-on Delay (Float to Active) 1ns 6 ns
Note:

* This table contains preliminary information, which is subject to change.
1. These signals are specified with a 10-pF load.
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Table 23.  AGP 2x Mode Timings*
Preliminary Data
Symbol Parameter Description ) Figure Notes
Min Max
Input Signal Requirements

trResy Receive Strobe Setup Time to AGPCLK 6 ns

tReH Receive Strobe Hold Time from AGPCLK 1ns

tpsy Data Setup Time Relative to Strobe 1ns 22 1

ton Data Hold Time Relative to Strobe 1ns 22 1

Output Signal Characteristics

trot AGPCLK to Transmit Strobe Falling 2ns 12 ns 22

trsr AGPCLK to Transmit Strobe Rising 20 ns 22

tova Data Valid Delay after Strobe 19ns 22 1

tovo Data Valid before Strobe 17ns 22 1

trg Float Delay (Active to Float) 1ns 2ns 2

torrs Strobe Rising Edge to Strobe Float Delay 6 ns 10ns 2

tond Turn-on Delay (Float to Active) -1ns 9ns 21

Note:

* This table contains preliminary information, which is subject to change.
1. These signals are specified with a 10-pF load.
64 Electrical Data Chapter 4
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Table 24.  AGP 4x Mode Timings*
Preliminary Data
Symbol Parameter Description Figure Notes
Min Max
Transmitt er Output Sig
trg CLK t.O.FII’St Transmit Strobe 19ns 8ns 23
Transition
trg, CLK tlo.Fourth Transmit Strobe 20 s 23
Transition
towb Data Valid Before Strobe -0.95ns 23
tova Data Valid After Strobe 115ns 23
tond Float to Active Delay -1ns 7ns 24
torrg Active to Float Delay 1ns 14 ns 24
tons Strobe Active to First Strobe Edge Setup 4ns 9ns 24
torrs Last Strobe Edge to Strobe Float Delay 4ns 9ns 24
Receiver Input Sign als
treu Receive Strobe Setup Time to CLK 6ns 1
tren Receive Strobe Hold Time from CLK 0.5ns 1
tpsu Data to Strobe Setup Time 0.40 ns 23
{Dhid Strobe to Data Hold Time 0.70 ns 23
Note:
* This table contains preliminary information, which is subject to change.
1. These specifications refer to the setup and hold times for the strobe set started in the previous cycle.
AGPOK 7\ N\ \ /
g tong
AD | X X ) X
Strobe \ / /
toms tons
FHgure 21.  AGP 2x Strobe/Data Turnaround Timing s
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AGPOK 7 N\ [\ [
AMD-762™Transmit Daia | )’( Datal Data2 Data3 X Datasd )
Iow | tova | tow | lova
I 1
AMD-762 Transmit Strobe \ /
tirst
trse
AVD-762Receive Data | Datal Data? Data3 X Datad X
AMD-762 Receive Strobe /‘ \ /
1

sy foh Tosu fon

Figure 22.  AGP 2x Timing Diagr am

AGPCLK \ \ / \ \ / W

Transmit Strb/Strb# |

Transmit Data

Receive Strb/Srb# | X X X X X X X |

sy <
Receive Data —HkDL-D-D-D-D-D-D-D-
—> tohi

FHgure 23.  AGP 4x Timing Diagr am
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N \ /
e —— <~—lom | tong
AD ( X ):::::::::::::::::::""i( X X
Strobe X o X
lorrs tons

Figure 24.  AGP 4x Strobe/Data Turnaround Timing

PCI Interf ace Timings Table 25 on pages8 shavs the PClinterface timings. Table 26
shows 66-MHz PCI interface timings. Allof the timings ae
relative to PCLK.
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Preliminary Data

Symbol Parameter Description
Min Max

Figure

Notes

AD[63:0] Setup Time 7ns

20

SBREQ#, REQ[6:0]# Setup Time 12 ns

20

Setup Time for

FRAME# STOP#

TRDY# DEVSEL#

IRDY# C/BE[3.0]# RESET#
WSCH

REQ64# ACK64#

ns

20

AD[63:0] Hold Time Ons

20

Hold Time for
FRAME# STOP#
TRDY# DEVSEL#
IRDY# C/BH3:.0)# Ons
SBREQ# REQ[3:0]1# WSCH#
ACK64#

REQ64#

20

AD[31:0] Valid Delay

(address phase) 2ns lins

20

AD[63:0] Valid Delay

(data phase) 21ns Lns

20

Valid Delay for

tyg FRAME# STOP#
TRDY# DEVSEL#
IRDY# C/BH3:0J#
GNT[3:0[#WSCH#
REQ64# ACK64#

2ns 11 ns

20

SBGNT# Valid Delay 2ns 12 ns

20

Float Delay for
FRAME# STOP#
TRDY# DEVSEL#

l IRDY# C/BE[3:0J# WSCH 281s

REQG4#
ACK64#

tow RESET# Pulse Width 2 clks

20

Note:
* This table contains preliminary information, which is subject to change.
1. Measurements are taken with no load for t,,;,, and 50 pF for t.,
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Table 26.  66-MHz PCI Inter face Timing s*

Preliminary Data
Symbol Parameter Description Figure Notes
Min Max

AD[63:0] Setup Time 3ns 20
SBREQ#, REQ[6:0]# Setup Time 3ns 20

Setup Time for

FRAME# STOP#

TRDY# DEVSEL#

IRDY# C/BE[3.0]# RESET#
WSCH

REQ64# ACK64#

AD[63:0] Hold Time Ons 20

Hold Time for
FRAME# STOP#
TRDY# DEVSEL#
IRDY# C/BH3:.0)# Ons 20
SBREQ# REQ[3:0]1# WSCH#
ACK64#

REQ64#

AD[63:0] Valid Delay
(address phase)

AD[63:0] Valid Delay
(data phase)

Valid Delay for

tyg FRAME# STOP#
TRDY# DEVSEL#
IRDY# C/BH3:0)#
GNT[3:0[#WSCH#
REQ64# ACK64#

SBGNT# Valid Delay 2ns 6 ns 20

Float Delay for
FRAME# STOP#
TRDY# DEVSEL#

la IROY# CIBE[OJ# WSCH ns !

REQG4#
ACK64#

tow RESET# Pulse Width 2 clks 20

Note:
* This table contains preliminary information, which is subject to change.
1. Measurements are taken with no load for t,,;,, and 50 pF for t.,

5ns 20

2ns 6ns 20 1

2ns 6ns 20 1

2ns 6ns 20 1
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4.5.4 AMD Athlon ™Processor System Bus Timings
Table 27 shawvs theAMD Athlon procesa systembustimings.
Table 27. AMD Athlon ™ Proce ssor System Bus/ AMD-762™ System Contr oller AC Specific ation
Group Symbol Parameter Description Minimum | Nominal Maximum Units | Notes
TNB-SKEW- Output skew with respect to _ _
SAVEEDGE | the same clock edge 400 PS 1
w
S TNB-SKEW- Output skew with respect to a _ _
3;? DIFFEDGE different clock edge 1025 ps 1
§' TNB-SU Input Data Setup Time 500 - - ps 1,2
O [T Input Data Hold Time 800 - - ps | 12
S | Trs Signal or Clock Rise Time 1 - 3 Vins
o
% TeaL Signal or Clock Fall Time 1 - 3 Vins
3] Coaa Data Pin Capacitance 4 - 12 pF
Cinelk Input Clock Capacitance 4 - 12 pF
T SYSCLK to Synchronous Signal
NB-SYSCLK- Output at Pad (CONNECT, 2400 - 4800 ps 4,5
TOPAD CLKFWDRST)
og ThE.SETUR Input Setup Time for
g TOSRK (%/g%rg&g%;s Signal to SYSCLK 1500 - - ps 4,5
S
T Input Hold Time for
MNEQE'S_IRD'FRO Synchronous Signal to SYSCLK 1200 - - ps 4,5
i (PROCRDY)
Notes:
* This table contains preliminary information, which is subject to change.
1 Tne-skew-sameeDce IS the maximum skew within a clock-forwarded group between any two signals or between any signal and its
forward clock, as measured at the package, with respect to the same clock edge.
Tneskew-DiFFeDGE S the maximum skew within a clock-forwarded group between any two signals or between any signal and its
forward clock, as measured at the package, with respect to different clock edges.
2. Input SU and HLD times are with respect to the appropriate clock forward group input clock.
3. The synchronous signals include PROCREADY, CONNECT, and CLKFWDRST.
4. Thisvalue is measured with respect to the rising edge of SYSCLKIN.
5. Testload = 25pF.
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5  Package Specifications

Figure 250n page72showns the pakage specificationsfor the
AMD-762™ system controll er.
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0 R BOE
03} o1
25400
A 200000000000 00(C 00K '
: 000000 00000000000 2.5400
4 [ |
: A
g 9930000990000000 b (Nx Ples)
: e
[Es] 2] & 4 ]
; i
: [
\ S S : B0a0a008a0000008 [¢]
[\ .2g R TN L pmm——
R [b2] = A BOTTOM VIEW
[} -A1 CORNER -
A TOP_VIEW
1 ]
1
SIDE VIEW
Dwg Rev AA.01; 10/00
NOTES:
AWVD PACKAGE
SYMBCL MN | MAX. 1. ALL DI MENSI ONS ARE SPECI FIED IN M LLI METER.

D/E  |39.80 |40.20 2. DIMENSI ONING AND TCLERANCI NG PER ANS| Y14.5M 1994.

3. CORNERS OF THE PACKAGE BODY MAY HAVE CHAMFERS FOR HANDLI NG OR

38.10 BSC.
DU/ EL ORI ENTATI ON PURPOSES.

D2/E2 |- [35.00 SYMBOL "M DETERM NES PIN MATRI X SI ZE AND "N AS NUMBER OF COLUMNS.

4

/B\ TH'S I NDEX OCR\ER REPRESENTS PIN AL | DENTI FI ER ON BOTH S DES OF
DB/E3 |21.79 |22.89 THE PACKAGE AND MAY CONSI ST OF NOTCHES, PINS CR METALLI ZATI ONS
AND MAY ALSO VARY FROM THAT SHOWN | N THE DRAW NG

A 4.869 |5.257
DI MENSI ON "b" |'S MEASURED AT THE MAXI MUM SOLDER COLUWN DI AVETER ON
Al |1.688 | 1.958 A PLANE PARALLEL TO DATUM C.

7. REFER TO 09-000 SPEC FOR DETAI LED PACKAGE LI STS.
A2 |1.322 |1.522

b 0.79 | 0.99

e 1.27 BSC.

M 31

N | s
aaa 0.15
bbb 0.26
cce 0.005

FHgure 25.  949-Pin Ceramic Column G rid Ar ray (CCGA) Package
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6  Pin Design ations

This chapterincludesa pin comection diagram and pn
desgnation tdleswith pinsgrouped ly function
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1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16
A o o o o o o (o] o o o o o o o A
NCL MDATL DQSO MDAT? MDATI2 DQst MDATID MDATY DM2 MDAT24 MDAT29 MDAT26 MDAT3L MECCL
B (o] o o (e] o o o (o] o o o o (o] (e] B
NC28 MDATS \DD_CORE DMO MDAT2 \DD_CORE MDATI3 MDATIS DD_CORE MDAT2L MDATI9 DD_CORE MDAT30 MDAT27 DD_CORE
c (o] o [e] (o] o [e] o o (o] o o [e] (o] o [e] c
NC30 NC31 MDAT4 MDATO MDATE MDAT8 MDATY MDAT14 MDAT20 DR MDAT22 MDAT28 DQs3 MECCA MECCO DQs8
D (o] o [e) [e] o o [o] o o [o] o o [o] o o o D
PO_SADDOUT14# | PO_K7_VOORED FDL OUTRUT_TEST  DDR REF Vss MDAT3 VsS DM1 MDAT1L VSS MDATI8 MDAT23 VSS DM3 MECCS VSS
E o o o o o o o o o o o [e] o o o E
PO_SADDOUT7# | F0_SADDOUT13# F)_SADDOUTCLK# VsS NC36 CLKOUTHL CLKOUTH4 CLKOUTL4 MABL2 MDAT MAAS MABS MDAT25 MAB4 MAA2 CLKOUTH3
E o] o (o] o] o (o] o] o o o] o o o] o o (o] E
FO_SADDOUT12# | F0_SADDOUTS# | P0_SADDOUTB# | F0_SADDOUTS# | F0_SADDOUTI0#  CLKOUTL1# VDD_CORE CKEB MAAL2 VDD_CORE MAB9 MAB8 VDD_CORE MAA MAB2 VDD_CORE
G o] o o] o] o o] o] (o] o o] (o] o o] (o] o (o] G
PO_SADDOUT2# | PO_K7_VCOREL | F0_SADDOUTA# VSS |FO_SADDOUTIL#| PO_K7_VCORE7 | NC38 CKEA MAAT MAS MARS MARG MABS MAR3 MAAL CQLKOUTHO
H o o o o o o o o o o o o o o o o H
PO SDAFOUTCLIG F)_SADDOUT3# | PO_SDATAINCIK3# FO_SADDOUT6 | PO_SDATASS# | PO_SDATAS4# | PO_SDATAGL# Vs MABIL Vss MAALL MABT Vss MAB3 MABL Vss
3 [e] (e] o [e] o [e) (o] o [e] o o o (o] o [e] 3
PO SDATAG3# | FO_SDATAS3# | PO_SCHECKG# | PO SDATAS2i¢ | PO_SDATAGY | PO_SDATMOY | PO SDATASO# |PO_SYGALLALIDY| VDD_CORE Vss VDD_CORE vss \DD_CORE Vss VDD_CORE Vss
K o (o] o [e] [e] (o] (o] o o (o] o (o] o K
PO_SDATA60# | PO_K7_VOORE2 | PO_SCHECKT7# VsS PO_SDATAS1# | PO_K7_VCOREB = PO_SDATA48# VsS VsS VDD_CORE Vss VDD_CORE VSS VDD_CORE VsS VDD_CORE
L [e] o o o o o o o o o o o o o o o L
PO_SDATASG# | PO_SDATAS8# | PO_SDATA36# @ PO_SDATAS7# | PO_SDATA6# = PO_SDATA39# = PO_SDATA37# NC40 P0_K7_VCOREI3 VSS VDD_CORE VsS VDD_CORE VsS VDD_CORE VSS
M o] o (o] o] o (o] o] o o o] o o o] o o (o] M
FO_SDATAINCLK2#| PO_SDATAS6# | PO_SDATA47# | PO_SDATA38# | PO_SDATAMA4# = PO_SDATA3S# = PO_SDATA4S# | PO_SDATA34# VsS P0_K7_VCORE23 Vss VDD_CORE VSS VDD_CORE VsS VDD_CORE
N o] o (o] o] o (o] o] o o o] o o o] o o (o] N
PO_SCHECKS# | PO_K7_VCORE3 | PO_SDATA42# VssS FO_DAPOUTAK2: PO_K7_VCORES | PO_SCHECKA# Vss PO_K7_VCOREI4 VSS VDD_CORE VsS VDD_CORE Vss VDD_CORE Vss
p (o] o (o] (o] o (o] (o] o o (o] o o (o] o o (o] [
PO_SDATA3L# | PO_SDATA3# | POSDATM3# | PO_SDATAB3# | FO_SDATAAl# | PO_SDATABD# | PO_SDATAA0H | PO_SCHECKR vss PO_K7_VOORE22 Vss DD_CORE Vs VDD_CORE vss \DD_CORE
R o (¢] o o o o o o (o] o o o o o o R
FO_DATNCLKL#| PO_SDATAZ2¢ | PO_SDATA20# | PO_SDATACL# | PO SDATAIS# | PO_SDATAIB# | PO_SDATAITY RO SDAOUTIKE FO_K7_VCOREIS Vss VDD_CORE vss DD_CORE Vss VDD_CORE vss
T o o [e) (o] [e) (o] o [e] o o [e] o o o T
PO_SCHECK3# | PO_K7_VCORE4 | PO_SDATA28# Vs PO_SDATAZ6# | FO_K7_VOOREID | PO_SDATA24# Vss vss FO_K7_VOOREZL Vs VDD_CORE Vss VDD_CORE Vss DD_CORE
U o (o] (o] o [e] (o] o (o] o o [e] (o] o o U
PO_SDATA29# | PO_SDATA23# PO_SDATAG# PO_SDATAS#  |F0_SDATAINCLKD# | PO_SDATA15# PO_SDATAL6# PO_SDATA7# | PO_K7_VCOOREI6 VSS VDD_CORE VsS VDD_CORE VsS VDD_CORE VSS
v o o [e] o o o o o o o o o o o o v
PO_SDATA25# | PO_SDATA27# PO_SDATA2# PO_SDATAL# PO_SDATA3# PO_SDATAM4# | PO_SCHECKD# | PO_SCHECK1# VsS P0_K7_VCORE20 VsS VDD_CORE VSS VDD_CORE VsS VDD_CORE
w o] o (o] o] o (o] o] o o o] o o o] o o (o] w
PO SDATAI2 | PO_K7 VCORES | PO_SDATAOH Vs F0_SDAPOUTCLKE FO_K7_VOOREIL | PO_SDATAI3# Vss PO_K7_VOOREL? VsS \DD_CORE VsS \DD_CORE Vs \DD_CORE =
Y o] o o] o] o] (o] o o] (o] o o] (o] o (o] Y
PO_SDATAB# | PO_SDATAI4# | FO_SDATA9# | PO_SADDINZ¢ | PO_SADDINS# | FO_SADDINIL# | PO_SDATALL# NCAL vss PO_K7_VCOREID Vs VDD_CORE Vss VDD_CORE vss \DD_CORE
MmO o o o o o ) o o o o o o A
FO_SDATAIO# | SADDIN3# | FO_SADDIN7# | PO_SADDIN6# | PO_SADDING# | PO_SADDIN&# PO_SADDINCLK#| NGB PO_K7_VCOREIB Vss VDD_CORE Vss DD_CORE Vss VDD_CORE vss
m | O o o o o o o o o o o o o o o o B
FO_SDATANVALIDH| PO_K7_VCORES | FO_SADDING# Vss PO_SADDINIO# | PO K7_VCORER2 | PL_VREF Vss vss PLK7_VCORE0 3 PLK7_VCORE2L Vs PLK7_VCORE2 vss PLK7_VCORE3
x| O o o o o o o [ o o o o o o "
PO_SADDINI4# | POVREF | PO_SADDINI3# | PO_CONNECT | PO_CLKPWDRST | PO_PROCRDY NCIL NGB P1_K7_VCORER Vss PLK7_VCOREI4 vss PLK7_VCOREI5 Vss PLK7_VCOREIS \ss
R o o o o o ) o o o o o "
PO_SADDIN12# S_Vss PX_CAL PX_ CAL# P1_SADDOUTI0# P1_SADDOUTLL# P1_SADDOUT7# VsS NC12 VSS P1_SDATA42# | PL_SDATAINCLKL# VS PL_SDATA3# P1_SDATAS# Vss
AE o o o o o o o o [e] o o o o o o AE
S_\DD P1_K7_VCORED ' P1_SADDOUT4# VsS PL_SDATA6L# | PL K7 VCOREI9 Pl SDATAST# | P1_SDATAS6# & Pl _SDATMIL# P1_SDATMO# | PL_SDATA21# P1_SDATA18# PL_SDATAT# P1 SDATAD# |PL_SDATANCLKD# | Pl SDATA2#
AE o] o (o] o] (o] o] o o] o o] o o (o] AE
PL_SADDOUTI2# PL_SADDOUTY# PL_SADDOUTG# P1 SDATAM8# | P1 SDATAS0# | PL_SCHECK6# | PL K7 VCOREB | PL_SDATAMG# | PL SDAIA33# | PL_K7 VCORED = PL _SDATA23# P1_SDATAL7# | PL_K7_VOOREIO = P1 SDATAI6# PL_SDATAL1# | PL_K7_VOORELL
AG o] o o] o] o o] (o] o] (o] o o] (o] (o] AG
P1_SADDOUTCLK| PL_SADDOUTH# | PL_SADDOUTS# Vss PLSDATMO# | PI_SDATASB# | P1_SDATASR# | PISCHECKS# PLSDAPOUTCLI# Pl SDATM3# | PLSDATA22¢ | PLSDATA20# | PLSDATA2T# | PLSCHECKO# | PLSDATAIOY | P1_SADDIN#
) o o o o o o o o o o o o AN
PL_SADDOUTI3# | P1_K7_VCOREL P1_SDATASS# | PLSDATAS2# Vs P1_SDATAGR: vss PL_SDATA38# | PL SDATAS# VSS  PLSDAROUTOKI Pl SCHECK2# Vss PLSDATAIS# PLSDWPOUILKY VS
N o o o o o o o o o o o o o o o o N
NCI7 | PL_SADDOUT2# | PLSADDOUTB# PL SDAROUTCLK PL_SDATAS3# | PL_SDATASO# | PLSDATM7# |PLSDAANCLK2#| PLSDATMA4# | PLSCHECK3# | PLSDATAZ0% | PLSDATAS0# | Pl SDATAZ8# | PLSDAAL# | PL SDATA4# | PL SDATAR#
AK o [e] [e] o [e] (o] o o (o] o o [e] (o] o [e] AK
NC21 P1_SADDOUT3# | P1_K7_VOORE2 PL_SDATAINCIK3¢| P1_SDATAS1# | P1 K7 VCORE3 | Pl SDATA36% | Pl SDATA39# | P1 K7 VCOREA | PL SDATA34% | P1_SDATAI9# | PL_K7 VCOREG | PlL_SDATA24# | P1 SDATAG# | P1_K7_VCORES
AL (o] o] o (o] o] o o o] o o o] o o AL
N&27 PL_SDATAG4# PL_SDATA63# | PL_SDATAS9# | P1 SCHECK7# | Pl _SDAIA37# = Pl SCHECK4# = PL_SDATA3S# | PL SDATA31# | Pl _SDATA26% = Pl_SDATA2S5# PL_SDATAS# PL_SCHECK1# | P1_SDATA8#
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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31
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VsS
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o
o
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o
POCLK
o
AGPOLK
o
ROM_SOK
o
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PO_SYSCLK
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Vss
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o
20

o
o

Vs
o
19

o
o

o

18

PL_SADDIN4# | P1_CLKFWDRST | PL_SYSFILLVALID#

o
P1_SADDING#

(o]

o

o

7

P1_SADDINI1# | PL_SADDINIO# | PL_K7_VOORE?

o
PL_SDATAL3H

o

PL_SDATA14# | P1_SADDINCLK# =~ P1_CONNECT

o
PL_SADDINS#
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Table 28.  AMD-762™ System Contr oller Pin F unctional Gr ouping (1 of 5)

DDR DRAM AGP APCI

Name | No. Name No. Name No. Name No. Name No. Name No.
MAA[14] | G-18 | CS[OJ# H-21 | MDAT[47] C-23 | MDAT[01] A-4 ADSTB[1] AJ-27 | A_AD[31] AE-25
MAA[13] | G-19 | RASB# F-20 | MDATI[46] A-23 | MDAT[00] C-4 ADSTB[1}# AJ-28 | A_AD[30] AF-23
MAA[12] F-9 RASA# G-20 | MDAT[45] C-21 | MECCJ7] A-18 | ADSTBI0] AE-31 | A_AD[29] AG-24
MAA[11] H-11 | CASB# G-21 | MDAT[44] A-21 | MECCI6] B-17 | ADSTB[0}# AD-30 | A_AD[28] AG-26
MAA[10] F-18 | CASA# G-22 | MDAT[43] B-23 | MECCI5] D-15 | SBSTB AJ-24 | A_AD[27] AF-24
MAA[09] | G-10 | WEB# H-20 | MDAT[42] E-22 | MECCI[4] C-14 | SBSTB# AH-24 | A_AD[26] AD-25
MAA[08] | G-11 | WEA# E-21 | MDAT[41] D-21 | MECCI3] D-17 | WBF# AK-26 | A_AD[25] AJ-26
MAA[07] | G-9 CKEB F-8 MDATI[40] B-21 | MECCI2] A-17 | PIPE# AL-25 | A_AD[24] AL-28
MAA[06] | G-12 | CKEA G-8 MDATI[39] C-20 | MECCI1] A-16 | RBF# AL-26 | A_AD[23] AG-27
MAA[05] E-11 | DQS[8] C-16 | MDAT[38] B-20 | MECCI0] C-15 | SBA[(] AG-23 | A_AD[22] AH-29
MAA[04] F-14 | DQS[7] C-28 | MDAT[37] D-18 SBA[1] AE-23 | A_AD[21] AF-27
MAA[03] | G-14 | DQSI6] C-25 | MDAT[36] c-18 SBA[2] AJ-25 | A_AD[20] AK-29
MAA[02] | E-15 | DQSI[5] C-22 | MDATI[35] D-20 SBA[3] AD-23 | A_AD[19] AG-29
MAA[01] | G-15 | DQS[4] C-19 | MDAT[34] A-20 SBA[4] AE-24 | A_AD[18] AJ-30
MAA[00] F-17 | DQS[3] C-13 | MDAT[33] A-19 SBA[5] AG-25 | A_AD[17] AH-28
MAB[14] E-18 | DQS[2] C-10 | MDAT[32] B-18 SBA[6] AL-27 | A_AD[16] AD-26
MAB[13] E-20 | DQS[1] A-8 MDATI[31] A-15 SBA[7] AH-26 | A_AD[15] AE-29
MAB[12] E-9 DQSI0] A-5 MDATI[30] B-14 ST[0] AK-24 | A_AD[14] AC-28
MAB[11] H-9 CLKOUTHI[5] E-26 | MDAT[29] A-13 ST[1] AL-24 | A_AD[13] AD-29
MAB[10] H-18 | CLKOUTL[5] F-26 | MDAT[28] c-12 ST[2] AJ-23 | A_AD[12] AB-25
MAB[09] F-11 | CLKOUTH[4] E-7 MDAT[27] B-15 AGPCLK AJ-21 | A_AD[11] AH-31
MAB[08] F-12 | CLKOUTL[4] E-8 MDATI[26] A-14 A_AD[10] AC-29
MAB([07] H-12 | CLKOUTH[3] E-16 | MDAT[25] E-13 A_AD[09] AG-31
MAB[06] | G-13 | CLKOUTL[3] E-17 | MDAT[24] A-12 A_AD[08] AC-27
MAB([05] E-12 | CLKOUTH[2] E-24 | MDAT[23] D-12 A_AD[07] AC-26
MAB[04] E-14 | CLKOUTL[2] E-25 | MDAT[22] c-11 A_AD[06] AD-31
MAB[03] H-14 | CLKOUTHI[1] E-6 MDAT[21] B-11 A_AD[05] AB-29
MABI[02] F-15 | CLKOUTL[1] F-6 MDAT[20] c-9 A_AD[04] AC-30
MAB[01] H-15 | CLKOUTHIO] G-16 | MDAT[19] B-12 A_AD[03] AA-25
MAB[00] H-17 | CLKOUTL[0] G-17 | MDAT[18] D-11 A_AD[02] AC-31
DM[8] C-17 | MDAT[63] B-29 | MDAT[17] A-10 A_AD[01] AA-26
DM[7] A-28 | MDAT[62] D-28 | MDAT[16] E-10 A_AD[00] AB-31
DM[6] D-24 | MDAT[61] D-26 | MDAT[15] B-9 A_CBE[3]# AF-26
DM[5] A-22 | MDAT[60] A-27 | MDAT[14] c-8 A_CBE[2]# AJ-29
DM[4] E-19 | MDAT[59] C-30 | MDAT[13] B-8 A_CBE[1]# AD-28
DM[3] D-14 | MDAT[58] C-29 | MDAT[12] A-7 A_CBE[0J# AB-27
DM[2] A-11 | MDAT[57] B-27 | MDAT[11] D-9 A_DEVSEL# AC-24
DM[1] D-8 MDATI[56] C-27 | MDAT[10] A-9 A_FRAME# AF-29
DM[0] B-5 MDATI[55] A-26 | MDAT[09] c-7 A _GNT# AL-23
CS[7]# F-24 | MDAT[54] A-25 | MDAT([08] C-6 A_IRDY# AF-28
Cs[6]# G-24 | MDAT[53] C-24 | MDAT[07] A-6 A_PAR AD-27
CS[5}# G-23 | MDAT[52] A-24 | MDAT[06] c-5 A_REQ# AK-23
CS[4)# H-23 | MDAT[51] C-26 | MDAT[05] B-3 A_SERR# AE-27
CS[3]# F-23 | MDATI[50] B-26 | MDAT[04] c-3 A _STOP# AK-27
CS[2]# F-21 | MDAT[49] B-24 | MDAT[03] D-6 A TRDY# AF-30
CS[1]# E-23 | MDAT[48] D-23 | MDAT[02] B-6
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Table 29.  AMD-762™ System Contr oller Pin F unctional Gr ouping (2 of 5)

PCI Bus Miscellaneous

Name | No. Name | No. Name No. Name No. Name No.
AD[63] R-24 AD[17] W-29 GNT[OJ# D-31 PO_K7_VCOREOQ D-2 PO_VREF AC-2
AD[62] N-27 AD[16] V-27 GNT[1}# E-31 PO_K7_VCORE1 G-2 P1_VREF AB-7
AD[61] N-25 AD[15] u-27 GNT[2J# G-29 PO_K7_VCORE2 K-2 PX_CAL AD-3
AD[60] M-27 AD[14] u-26 GNT[3J# H-26 PO_K7_VCORE3 N-2 PX_CAL# AD-4
AD[59] M-29 AD[13] T-31 GNT[4]# F-28 PO_K7_VCORE4 T-2 SI_VSS AD-2
AD[58] M-26 AD[12] R-30 GNT[5]# F-27 PO_K7_VCORE5 W-2 SI_VDD AE-1
AD[57] P-24 AD[11] T-27 GNT[6]# D-29 PO_K7_VCORE6 AB-2 AGP_VREF AG-30
AD[56] L-31 AD[10] V-24 SBREQ# J-24 PO_K7_VCORE7 G-6 AGP_VREF4X AC-25
AD[55] M-25 AD[09] R-31 SBGNT# J-25 PO_K7_VCORES8 K-6 AGP_CAL AA-24
AD[54] L-30 AD[08] T-29 RESET# AF-21 PO_K7_VCORE9 N-6 AGP_CAL# AF-31
AD[53] M-28 AD[07] U-25 PCI_66CLK2 P-29 PO_K7_VCORE10 T-6 REF_5V H-29
AD[52] K-31 AD[06] R-26 PCI_66CLK1 P-28 PO_K7 VCORE11l | W-6 DDR_REF D-4
AD[51] L-29 AD[05] U-24 PCI_66CLKO P-25 PO_K7_VCORE12 AB-6 TEST# AE-21
AD[50] L-27 AD[04] P-31 PO_K7 VCORE13 | L-9 S_CLKREF AG-20
AD[49] L-28 AD[03] T-25 PO_K7_VCORE14 | N-9 DCSTOP# AD-20
AD[48] L-26 AD[02] P-30 PO_K7_VCORE15 | R-9 ROM_SDA AL-21
AD[47] K-29 AD[01] R-29 PO_K7_VCORE16 | U-9 ROM_SCK AK-21
AD[46] K-27 AD[00] pP-27 PO_K7_VCORE17 | W-9 DEBUGI[2J# AF-20
AD[45] M-24 CBE[7]# N-31 PO_K7 VCORE18 | AA-9 DEBUGI1]J# AJ-22
AD[44] J-27 CBE[6]# N-29 PO_K7_VCORE19 | Y-10 DEBUGIO0J# AK-20
AD[43] L-25 CBE[5]# M-31 PO_K7_VCORE20 V-10 PDL_OUTPUT_TEST D-3
AD[42] J-31 CBE[4]# R-25 PO_K7_VCORE21 T-10 P1_K7_VCOREO AE-2
AD[41] J-29 CBE[3]# Y-24 PO_K7_VCORE22 P-10 P1_K7_VCORE1 AH-2
AD[40] J-30 CBE[2]# W-25 PO_K7 VCORE23 | M-10 P1_K7_VCORE2 AK-4
AD[39] J-28 CBE[1]# V-25 P1_K7_VCORE3 AK-7
AD[38] H-31 CBE[0]# R-27 P1_K7_VCORE4 AK-10
AD[37] J-26 PCICLK AH-21 P1_K7_VCORES5 AK-13
AD[36] H-30 DEVSEL# V-28 P1_K7_VCORE6 AK-16
AD[35] L-24 FRAME# V-31 P1_K7_VCORE7 AK-19
AD[34] G-31 WSC# H-28 P1_K7_VCORES8 AF-7
AD[33] K-25 IRDY# V-29 P1_K7_VCORE9 AF-10
AD[32] F-31 PAR U-31 P1_K7_VCORE10 AF-13
AD[31] AA-27 PARG64 M-30 P1_K7_VCORE1l AF-16
AD[30] Y-26 SERR# U-29 P1_K7_VCORE12 AF-19
AD[29] Y-27 STOP# U-30 P1_K7_VCORE13 AC-9
AD[28] AA-30 TRDY# V-30 P1_K7_VCORE14 AC-11
AD[27] Y-30 REQ64# P-26 P1_K7_VCORE15 AC-13
AD[26] AA-31 ACK64# R-28 P1_K7_VCORE16 AC-15
AD[25] AA-28 M66EN U-28 P1_K7_VCORE17 AC-17
AD[24] Y-31 REQ[OJ# E-30 P1_K7_VCORE18 AC-19
AD[23] Y-25 REQ[1}# F-30 P1_K7_VCORE19 AE-6
AD[22] W-27 REQ[2}# H-25 P1_K7_VCORE20 AB-10
AD[21] Y-29 REQ[3J# H-27 P1_K7_VCORE21 AB-12
AD[20] W-31 REQ[4}# F-29 P1_K7_VCORE22 AB-14
AD[19] Y-28 REQ[5}# G-27 P1_K7_VCORE23 AB-16
AD[18] V-26 REQ[6]# E-29 P1_K7_VCORE24 AB-18
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Table 30.  AMD-762™System Contr oller Pin F unctional Gr ouping (3 of 5)

No Connects Processor 0 AMD Athlon ™ System Bus
Name No. Name No. Name No. Name No.

NCO A-29 PO_CLKFWDRST AC-5 PO_SDATA[06]# U-3 PO_SDATA[52]# J-4
NC1 A-3 PO_CONNECT AC-4 PO_SDATA[07]# | U-8 PO_SDATA[53]# J-2
NC2 AH-23 | PO_PROCRDY AC-6 PO_SDATA[08]# | Y-1 PO_SDATA[54]# H-6
NC4 AA-29 PO_SYSCLK AH-20 PO_SDATA[09]# Y-3 PO_SDATA[55]# H-5
NC6 AA-8 PO_SADDIN[02]# Y-4 PO_SDATA[10]# | AA-1 PO_SDATA[56]# M-2
NC8 AC-8 PO_SADDIN[03]# AA-2 PO_SDATA[11}# | Y-7 PO_SDATA[57]# L-4
NC9 AD-18 | PO_SADDIN[04]# AA-6 PO_SDATA[12]# | W-1 PO_SDATA[58]# L-2
NC10 AD-21 | PO_SADDIN[O5]# Y-5 PO_SDATA[13]# | W-7 PO_SDATA[59]# L-1
NC11 AC-7 PO_SADDIN[06]# AA-4 PO_SDATA[14]# | Y-2 PO_SDATA[60]# K-1
NC12 AD-9 PO_SADDIN[O7]# AA-3 PO_SDATA[15]# | U-6 PO_SDATA[61]# H-7
NC13 AE-20 | PO_SADDIN[08]# AA-5 PO_SDATA[16]# | U-7 PO_SDATA[62]# J-5
NC14 AE-22 | PO_SADDIN[09]# AB-3 PO_SDATA[17]# | R-7 PO_SDATA[63]# J-1
NC17 AJ-1 PO_SADDIN[10}# AB-5 PO_SDATA[18]# | R-6 PO_SDATAINCLK[O]# u-5
NC20 AJ-31 | PO_SADDIN[11]# Y-6 PO_SDATA[19]# | R-5 PO_SDATAINCLK[1]# R-1
NC21 AK-2 PO_SADDIN[12]# AD-1 PO_SDATA[20]# | R-3 PO_SDATAINCLK[2]# M-1
NC23 AK-30 | PO_SADDIN[13]# AC-3 PO_SDATA[21]# | R-4 PO_SDATAINCLK[3]# H-3
NC25 AL-22 PO_SADDIN[14]# AC-1 PO_SDATA[22]# R-2 PO_SDATAINVALID# AB-1
NC26 AL-29 PO_SADDINCLK# AA-7 PO_SDATA[23]# uU-2 PO_SDATAOUTCLKIOJ# W-5
NC27 AL-3 PO_SADDOUT[02]# | G-1 PO_SDATA[24]# | T-7 PO_SDATAOUTCLK[1]# R-8
NC28 B-2 PO_SADDOUT[03]# | H-2 PO_SDATA[25]# | V-1 PO_SDATAOUTCLK[2]# N-5
NC29 B-30 PO_SADDOUT[04]# | G-3 PO_SDATA[26]# | T-5 PO_SDATAOUTCLK[3]# H-1
NC30 C-1 PO_SADDOUTI[05]# F-4 PO_SDATA[27]# V-2 PO_SYSFILLVALID# J-8
NC31 c-2 PO_SADDOUT[06]# | H-4 PO_SDATA[28]# | T-3
NC32 c-31 PO_SADDOUT[07}# | E-1 PO_SDATA[29]# | U-1
NC35 E-27 PO_SADDOUT[08]# | F-3 PO_SDATA[30]# | P-6
NC36 E-5 PO_SADDOUT[09J# | F-2 PO_SDATA[31]# | P-1
NC37 G-25 PO_SADDOUT[10]# | F-5 PO_SDATA[32]# | P-2
NC38 G-7 PO_SADDOUT[11}# | G-5 PO_SDATA[33]# | P-4
NC40 L-8 PO_SADDOUT[12J# | F-1 PO_SDATA[34]# | M-8
NC41 Y-8 PO_SADDOUT[13}# | E-2 PO_SDATA[35]# | M-6

PO_SADDOUT[14}# | D-1 PO_SDATA[36]# | L-3

PO_SADDOUTCLK# E-3 PO_SDATA[37]# L-7

PO_SCHECKI0J# V-7 PO_SDATA[38]# | M-4

PO_SCHECK[1]# V-8 PO_SDATA[39]# | L-6

PO_SCHECKI[2]# P-8 PO_SDATA[40]# | P-7

PO_SCHECK[3]# T1 PO_SDATA[41]# | P-5

PO_SCHECK[4]# N-7 PO_SDATA[42]# | N-3

PO_SCHECK[5]# N-1 PO_SDATA[43]# | P-3

PO_SCHECK[6]# J-3 PO_SDATA[44]# | M-5

PO_SCHECK[7]# K-3 PO_SDATA[45]# | M-7

PO_SDATA[00]# W-3 PO_SDATA[46]# | L-5

PO_SDATA[01]# V-4 PO_SDATA[47}# | M-3

PO_SDATA[02]# V-3 PO_SDATA[48]# | K-7

PO_SDATA[03]# V-5 PO_SDATA[49]# | J-6

PO_SDATA[04]# V-6 PO_SDATA[50[# | J-7

PO_SDATA[05]# u-4 PO_SDATA[51]# | K-5
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Processor 1 AMD Athlon ™System Bus

Name No. Name No. Name No.
P1_CLKFWDRST AL-19 P1_SDATA[O7]# AE-13 P1_SDATA[53]# AJ-5
P1_CONNECT AJ-19 P1_SDATA[08]# AL-16 P1_SDATA[54]# AL-4
P1_PROCRDY AE-19 | P1_SDATA[09]# | AD-15 | P1_SDATA[55]# AH-3
P1_SADDIN[02]# AG-17 | P1_SDATA[10# | AG-15 | P1_SDATA[56]# AE-8
P1_SADDIN[0O3]# AH-18 | P1_SDATA[11}# | AF-15 | P1_SDATA[57J# AE-7
P1_SADDIN[04]# AL-18 | P1_SDATA[12J# | AJ-16 | P1_SDATA[58]# AG-6
P1_SADDIN[O5]# AL-17 | P1_SDATA[13}# | AH-17 | P1_SDATA[59}# AL-6
P1_SADDIN[06]# AF-17 | P1_SDATA[14}# | AJ-17 | P1_SDATA[60}# AJ-6
P1_SADDIN[O7]# AG-16 | P1_SDATA[15]# | AH-14 | P1_SDATA[61]# AE-5
P1_SADDIN[08]# AG-18 | P1_SDATA[16]# | AF-14 | P1_SDATA[62]# AH-6
P1_SADDIN[09]# AD-17 | P1_SDATA[17J# | AF-12 | P1_SDATA[63]# AL-5
P1_SADDIN[10]# AK-18 | P1_SDATA[18]# | AE-12 | P1_SDATAINCLK[O]J# AE-15
P1_SADDIN[11]# AK-17 P1_SDATA[19]# AK-12 P1_SDATAINCLKI1]# AD-12
P1_SADDIN[12]# AG-19 | P1_SDATA[20}# | AJ-11 | P1_SDATAINCLK[2]# AJ-8
P1_SADDIN[13]# AE-18 P1_SDATA[21]}# AE-11 P1_SDATAINCLKI[3]# AK-5
P1_SADDIN[14]# AF-18 P1_SDATA[22]# AG-11 P1_SDATAINVALID# AE-17
P1_SADDINCLK# AJ-18 P1 _SDATA[23]}# AF-11 P1_SDATAOUTCLKI[OJ# AH-15
P1_SADDOUT[02]# | AJ-2 P1_SDATA[24J# | AK-14 | P1_SDATAOUTCLK[1J# AH-11
P1_SADDOUT[03]# | AK-3 P1_SDATA[25# | AL-13 | P1_SDATAOUTCLK[2]# AG-9
P1_SADDOUT[04]# | AE-3 P1_SDATA[26]# | AL-12 | P1_SDATAOUTCLK[3J# AJ-4

P1_SADDOUT[05]# AG-3 P1_SDATA[27]# AG-13 P1_SYSFILLVALID# AL-20
P1_SADDOUT[O6]# | AF-3 P1_SDATA[28]# | AJ-13
P1_SADDOUT[07]# | AD-7 P1_SDATA[29# | AG-12
P1_SADDOUT[08]# | AJ-3 P1_SDATA[30# | AJ-12
P1_SADDOUT[09]# | AF-2 P1_SDATA[31}# | AL-11
P1_SADDOUT[10]# | AD-5 P1_SDATA[32}# | AG-7
P1_SADDOUT[11}# | AD-6 P1_SDATA[33}# | AF-9
P1_SADDOUT[12]# | AF-1 P1_SDATA[34}# | AK-11
P1_SADDOUT[13]# | AH-1 P1_SDATA[35]# | AL-10
P1_SADDOUT[14]# | AG-2 P1_SDATA[36]# | AK-8
P1_SADDOUTCLK# AG-1 P1_SDATA[37]# AL-8
P1_SCHECK[0]J# AG-14 | P1_SDATA[38]# | AH-8
P1_SCHECK[1]# AL-15 | P1_SDATA[39]# | AK-9
P1_SCHECK[2J# AH-12 | P1_SDATA[40]# | AE-10
P1_SCHECK][3]J# AJ-10 | P1_SDATA[41}# | AE-9
P1_SCHECK[4]J# AL-9 P1_SDATA[42J# | AD-11
P1_SCHECK[5]# AG-8 P1_SDATA[43J# | AG-10
P1_SCHECK][6]# AF-6 P1_SDATA[44]# | AJ-9
P1_SCHECK[7]# AL-7 P1_SDATA[45]# | AH-9
P1_SDATA[OOJ# AE-14 | P1_SDATA[46]# | AF-8
P1_SDATA[O1}# AJ-14 | P1_SDATA[ATI | AJ-7
P1_SDATA[O2}# AE-16 | P1_SDATA[48]# | AF-4
P1_SDATA[03}# AD-14 | P1_SDATA[49]# | AG-5
P1_SDATA[04]# AJ-15 | P1_SDATA[50]# | AF-5
P1_SDATA[O5}# AL-14 | P1_SDATA[51]# | AK-6
P1_SDATA[06]# AK-15 | P1_SDATA[52J# | AH-4
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Table 32.  AMD-762™ System Contr oller Pin F unctional Gr ouping (5 of 5)

VDD VSS

Name No. Name No. Name No. [Name| No |[Name| No. [ Name| No. | Name| No.
VDD_CORE | AA-11 VDD_CORE M-22 VDD_CORE | Y-18 VSS D-5 VSS M-9 VSS U-10 VSS AB-15
VDD_CORE | AA-13 VDD_CORE N-11 VDD_CORE Y-20 VSS D-7 VSS M-11 VSS U-12 VSS AB-17
VDD_CORE | AA-15 VDD_CORE N-13 VDD_CORE F-7 VSS D-10 VSS M-13 VSS U-14 VSS AB-19
VDD_CORE | AA-17 VDD_CORE N-15 VSS D-13 VSS M-15 VSS U-16 VSS AB-21
VDD_CORE | AA-19 VDD_CORE N-17 VSS D-16 VSS M-17 VSS U-18 VSS AB-23
VDD_CORE B-10 VDD_CORE N-19 VSS D-19 VSS M-19 VSS U-20 VSS AB-24
VDD_CORE B-13 VDD_CORE N-21 VSS D-22 VSS M-21 VSS U-22 VSS AB-28
VDD_CORE B-16 VDD_CORE P-12 VDD_AGP AA-23 VSS D-25 VSS M-23 VSS V-9 VSS AC-10
VDD_CORE B-19 VDD_CORE P-14 VDD_AGP AB-26 VSS D-27 VSS N-4 VSS V-11 VSS AC-12
VDD_CORE B-22 VDD_CORE P-16 VDD_AGP AB-30 VSS E-4 VSS N-8 VSS V-13 VSS AC-14

VDD_CORE | B-25 VDD_CORE | P-18 VDD_AGP AC-23 | VSS E-28 VSS N-10 VSS V-15 VSS AC-16
VDD_CORE | B-28 VDD_CORE | P-20 VDD_AGP AF-22 VSS G-4 VSS N-12 VSS V-17 VSS AC-18
VDD_CORE | B-4 VDD_CORE | P-22 VDD_AGP AE-26 | VSS G-28 VSS N-14 VSS V-19 VSS AC-20
VDD_CORE | B-7 VDD_CORE | R-11 VDD_AGP AE-30 | VSS H-8 VSS N-16 VSS V-21 VSS AC-22
VDD_CORE | F-10 VDD_CORE | R-13 VDD_AGP AH-30 | VSS H-10 VSS N-18 VSS V-23 VSS AD-8

VDD_CORE | F-13 VDD_CORE | R-15 VDD_AGP AK-22 | VSS H-13 VSS N-20 VSS W-4 VSS AD-10
VDD_CORE | F-16 VDD_CORE | R-17 VDD_AGP AK-25 | VSS H-16 VSS N-22 VSS W-8 VSS AD-13
VDD_CORE | F-19 VDD_CORE | R-19 VDD_AGP AK-28 | VSS H-19 VSS N-24 VSS W-10 VSS AD-16
VDD_CORE | F-22 VDD_CORE | R-21 VDD_AGP AF-25 VSS H-22 VSS N-28 VSS W-12 VSS AD-19
VDD_CORE | F-25 VDD_CORE | T-12 VDD_AGP Y-22 VSS H-24 VSS P-9 VSS W-14 VSS AD-22
VDD_CORE | J-11 VDD_CORE | T-14 VDD_AGP AB-22 | VSS J-10 VSS P-11 VSS W-16 VSS AD-24
VDD_CORE | J-13 VDD_CORE | T-16 VDD_AGP AC-21 | VSS J-12 VSS P-13 VSS W-18 VSS AE-4

VDD_CORE | J-15 VDD_CORE | T-18 VDD_AGP AA-21 | VSS J-14 VSS P-15 VSS W-20 VSS AE-28
VDD_CORE | J-17 VDD_CORE | T-20 VDD_AGP AB-20 | VSS J-16 VSS P-17 VSS W-22 VSS AG-4

VDD_CORE | J-19 VDD_CORE | T-22 VSS J-18 VSS P-19 VSS W-24 VSS AG-21
VDD_CORE | J-21 VDD_CORE | U-11 VDD_PCI D-30 VSS J-20 VSS P-21 VSS W-28 VSS AG-28
VDD_CORE | J-23 VDD_CORE | U-13 VDD_PCI G-30 VSS J-22 VSS P-23 VSS Y-9 VSS AH-5
VDD_CORE | J-9 VDD_CORE | U-15 VDD_PCI K-30 VSS K-4 VSS R-10 VSS Y-11 VSS AH-7
VDD_CORE | K-10 VDD_CORE | U-17 VDD_PCI N-30 VSS K-8 VSS R-12 VSS Y-13 VSS AH-10
VDD_CORE | K-12 VDD_CORE | U-19 VDD_PCI G-26 VSS K-9 VSS R-14 VSS Y-15 VSS AH-13
VDD_CORE | K-14 VDD_CORE | U-21 VDD_PCI K-26 VSS K-11 VSS R-16 VSS Y-17 VSS AH-16
VDD_CORE | K-16 VDD_CORE | V-12 VDD_PCI N-26 VSS K-13 VSS R-18 VSS Y-19 VSS AH-19
VDD_CORE | K-18 VDD_CORE | V-14 VDD_PCI T-26 VSS K-15 VSS R-20 VSS Y-21 VSS AH-22
VDD_CORE | K-20 VDD_CORE | V-16 VDD_PCI W-26 VSS K-17 VSS R-22 VSS Y-23 VSS AH-25
VDD_CORE | K-22 VDD_CORE | V-18 VDD_PCI L-23 VSS K-19 VSS T-4 VSS AA-10 VSS AH-27
VDD_CORE | L-11 VDD_CORE | V-20 VDD_PCI N-23 VSS K-21 VSS T-8 VSS AA-12 VSS AJ-20
VDD_CORE | L-13 VDD_CORE | V-22 VDD_PCI R-23 VSS K-23 VSS T-9 VSS AA-14

VDD_CORE | L-15 VDD_CORE | W-11 VDD_PCI U-23 VSS K-24 VSS T-11 VSS AA-16

VDD_CORE | L-17 VDD_CORE | W-13 VDD_PCI W-23 VSS K-28 VSS T-13 VSS AA-18

VDD_CORE | L-19 VDD_CORE | W-15 VDD_PCI T-30 VSS L-10 VSS T-15 VSS AA-20

VDD_CORE | L-21 VDD_CORE | W-17 VDD_PCI W-30 VSS L-12 VSS T-17 VSS AA-22

VDD_CORE | M-12 VDD_CORE | W-19 A_VDD AG-22 | VSS L-14 VSS T-19 VSS AB-4

VDD_CORE | M-14 VDD_CORE | W-21 VSS L-16 VSS T-21 VSS AB-8

VDD_CORE | M-16 VDD_CORE | Y-12 VSS L-18 VSS T-23 VSS AB-9

VDD_CORE | M-18 VDD_CORE | Y-14 VSS L-20 VSS T-24 VSS AB-11

VDD_CORE | M-20 VDD_CORE | Y-16 VSS L-22 VSS T-28 VSS AB-13
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Table 34 on page82 contains a desiption of the AMD762™
system controller dgnds.

Table 33 desaibes the terms used in the signal description
table. The sgnak are organized within thefoll owing functional
groups

* Procesor interface sgnak (page 82)

* PCl interfacesgnak (page 84)

» DRAM interfacesgnalk (pag 87)

* AGP/PCI signals (page )

* AGP-only sgnals (pag 91)

* Initializationpinstrapping page 94)

* Miscellaneous sighals (page R)

* Pin nultiplexing gotions(page B)

Table 33.  Signal Descriptions T able Defini tions

Signal Types

Bidirectional

B
I Input

@) Output

STS | Sustained three-state
TS Three-state
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Table 34.  Signal Descriptions

Signal

Type

Description

Processor Interface Signals

CLKFWDRST

AMD Athlon™ Processor System Bus Clock Forward Reset

CLKFWDRST resets the source-synchronous clock circuitry for the processor. Forwarded
clocks are driven continuously beginning three clocks after CLKFWDRST is negated.

This signal is negated by RESET#. It changes on the rising edge of SYSCLK.

CONNECT

AMD Athlon Processor System Bus Connect

CONNECT is an output from the AMD-762™ system controller and is used for power
management and source-synchronous clock initialization at reset.

This signal is negated by RESET#. It changes on the rising edge of SYSCLK.

PROCRDY

AMD Athlon Processor System Bus Connect Processor Ready

PROCRDY is an input to the AMD-762 system controller and is used for power
management and source-synchronous clock initialization at reset.

This signal is sampled on the rising edge of SYSCLK.

SADDIN[14:2J#

AMD Athlon Processor System Bus Connect Address/ Command

SADDIN[14:2]# is a unidirectional system command bus to the processor. It is used to
transfer probe and data movement commands into the processor. SADDIN[14:2]# are
skew-aligned with the source-synchronous clock, SADDINCLK#. The AMD-/62 system
controller drives the SADDIN[14:2]# channel on each edge of SADDINCLK#.

SADDINCLK#

AMD Athlon Processor System Bus Connect System Address In Clock

SADDINCLK# is the single-ended source-synchronous clock for the SADDIN[14:2]# bus,
driven by the AMD-762 system controller. Each clock edge is used to transfer probe and
data movement commands to the processor.

This signal is driven inactive (negatedR when the CLKFWDRST signal is asserted (true).
When CLKFWDRST is negated, SADDINCLK# runs continuously after a three clock delay.

SADDOUTI[14:2]#

AMD Athlon Processor System Bus Connect System Address Out

SADDOUT[14:2]# is a unidirectional st\;stem address interface from the processor to the
AMD-762 system controller. The SADDOUT[14:2]# channel is used to transfer processor
requests and probe responses to the system. This channel is skew-aligned with the
source-synchronous clock, SADDOUTCLK#. The SADDOU 14@]# channel is sampled by
the AMD-762 system controller on each edge of SADDOUTCLK#.

The AMD-762 system controller samples commands driven by the processor on the
SADDOUT[14:21|/# channel and forwards them to the PCl bus, AGP bus, or DRAM,
depending on the address range and AMD-762 system controller configuration.

SADDOUTCLK#

AMD Athlon Processor System Bus Connect System Address Out Clock

SADDOUTCLK# is a single-ended source synchronous clock for the SADDOUT[14:2]#
channel driven by the processor. Each edge is used to transfer commands.

This signal is driven inactive (negated) when the CLKFWDRST signal isasserted (true). When
CLKFWDRST is negated, SADDOUTCLK# runs continuously after a three-clock delay.
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Table 34.  Signal Descriptions (Cont inued)

Signal Type Description

AMD Athlon ™ Processor System Bus Data Bus Check Byte
SCHECK(7:0]# transfer ECC check bits for data transferred on the SDATA[63:0]# bus.

As Outputs: The AMD-762™system controller drives SCHECK[7:0]# with each valid data
uadword. SCHECK]7:0]# are skew-aligned with the source-synchronous clocks,
ATAINCLK[3:0]#.

As Inputs: The AMD-762 system controller samples SCHECK]7:0]J# and transfers the data
to the memor .SCHECK[?:?J# are sampled by the AMD-762 ™ system controller on each
edge of SDATAOUTCLK[3:0]#.

SCHECK[7:0# are floated by RESET#. Check bits for write data are driven by the processor
and check bits for read data are driven by the system controller. The AMD-762 system
controller drives the previous data value between transfers to prevent floating inputs.

SCHECK[7:0J# B

AMD Athlon Processor System Bus Processor Data Channel
The SDATA[63:0]# transfer data between the processor and system.

As Outputs: The AMD-762 system controller drives SDATA[63:0# with each valid data
ggadword. SDATAiG&O]# are skew-aligned with the source-synchronous clocks,
ATAINCLK[3:0]#.

As Inputs: The AMD-762 system controller sam(fles SDATA 63:0%# and transfers the data
to the memory. The SDATA63:0]# are sampled by the AMD-762 system controller on
each edge of SDATAOUTCLK[3:0}#.

SDATA[63:0]# are floated out of RESET#. Write data is driven by the processor and read
data is driven by the system controller. The AMD-762 system controller drives the
previous data value between transfers to prevent floating inputs.

AMD Athlon Processor System Bus System Data In Clock

SDATAINCLK[3:0]# is the single-ended source-synchronous clock driven by the AMD-762
gystem %Qntrclzlgar to trgnsfer dhatakog_ SDATAL63:06]“# ancii ch_eﬁk bltrs1 oln Sfl—ll)ECK[Y:O]#.

. ixteen bits of data and two check bits are skew-aligned with each clock. Data Is
SDATAINCLK[3:0J# | © transferred on each clock edge.

These signals are driven inactive Er;e_gated) when the CLKFWDRST signal is asserted ﬁrue).
\éVTen CLKFWDRST is negated, SDATAINCLK][3:0J# run continuously after three cloc
elays.

AMD Athlon Processor System Bus System Data In Valid

SDATAINVAL# is driven by the AMD-762 system controller and controls the flow of data
SDATAINVAL# O | into the processor. SDATAINVAL# can be used to introduce an arbitrary number of cycles

between quadword é)airs 128 hits). SDATAINVAL# is skew-aligned with the source-
synchronous clock, SADDINCLK#.

AMD Athlon Processor System Bus System Address Out Clock

SDATAOUTCLK(3:0}# is the single-ended source-synchronous clock driven by the
ggjgés}% a}?% |sS used t% .tran?fgzr data é;\nd ChﬁCkk t|)t_s on thekSDATiA[63:é)]#. %nd h dlock
. :0]#. Sixteen bits of data and two check bits are skew-aligned with each clock.
SDATAQUTCLK[30}# | | Data is transferred on each clock edge.

These signals are driven inactive (negated) when the CLKFWDRST signal is asserted (true).
\évr|1en CLKFWDRST is negated, SDATAOUTCLK[3:0}# run continuously after three clock
elays.

AMD Athlon Processor System Bus System Clock

SYSCLK | | SYSCLKis asingle-ended input clock signal provided by the system clock generator to the
phase locked Ioog (PLL) of the AMD-762 system controller. Frequencies of 66.67 MHz,
100 MHz, or 133.33 MHz are supported.

SDATA[63:0]# B
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Table 34.  Signal Descriptions (Cont inued)

Signal

Type

Description

SYSFILLVALID#

0

AMD Athlon ™ Processor System Bus Fill Valid

This pin is asserted by the AMD-762™system controller to validate the current memory or
/O data transfer to the processor. SYSHLLVALID# can be sampled by the CPU during DO
or D1 data phases.

PCI Inter face Sign als

AD[63:00]

PCl Address/Data Bus

This is the multiplexed address/data bus, sampled on the rising edge of PCICLK. The
address is valid on AD[63:00] during the first clock when FRAME# Is asserted. Write data
is valid on AD[63:OOH when IRDY# is asserted and read data is valid when TRDY# is
asserted. Data transfers occur on AD[63:00] when both IRDY# and TRDY# are asserted.
Data transfers may be 32 bits or 64 bits based on the REQ64#/ACK64+# protocol.

The AD[31:0] Pins are also used for initialization Einstrapping to configure various startu
parameters or the AMD-762 system controller. The initialization pinstraps are configure

with a weak pullup or pulldown and sampled by the AMD-762 system controller during

fsystt(]am éeseti Refer to the “Initialization Pinstrapping” section at the end of this table for
urther details.

CIBH7:0J#

PCl Command/Byte Enables

During the address phase, these pins define the PCI command. During the data phase
these pins are used as byte enables. The byte enables for the upper 32 bits of data
(CIBE]|7:4]) are used only during 64-bit transfers that are determined by the
REQ64#/ACK64+# protocol.

These pins are also used for initialization pinstraﬁping to configure various startup
parameters of the AMD-762 system controller. The initialization pinstraps are configured

with a weak pullup or pulldown and sampled by the AMD-762 system controller during

fsystr(]am éeseti Refer to the “Initialization Pinstrapping” section at the end of this table for
urther details.

DEVSEL#

PCI Devic e Select

The AMD-762 system controller asserts this pin when an external bus master drives a valid
address within the AMD-762 system controller's memory region, as defined by the PCI
Top of Memory reﬁlster (Dev 0:F0:0x9C). The AMD-762 system controller responds only to
memory cycles. This pin is sampled by the AMD-762 system controller when the CPU
accesses a PCl target.

FRAME#

PCl Cycle Frame

The FRAME# pin is asserted by the AMD-762 system controller to indicate the beginning
of a bus transaction. FRAME# is sampled by the AMD-762 PCI target controller when an
external bus master is performing a transaction on the PCI bus.

GNTI6:0]#

g o

PCl Bus Grant

Asthe PCl bus arbiter, the AMD-762 system controller asserts one of these device-specific

bus grant signals off the rising clock edge to indicate to an initiator that it has been

%ranted control of the PCI bus the next time the bus is idle. In 66-MHz PCl mode only,
NT[2:0]# are used and all other grant pins are unconnected on the motherboard.

GNT[6:0J# signals are never floated. They are negated off the rising edge of the PCICLK.
input, indicating that no device has been granted the bus. One of the GNT[6:0}# signals is
asser%eﬂ ofg the rising edge of the clock, indicating the particular channel that is granted
use of the bus.

These pins are also optionally used in test modes as described in Table 36 on page 98,
and in Chapter 3.
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Table 34.  Signal Descriptions (Cont inued)

Signal

Type

Description

IRDY#

PCl Initiator Ready

The AMD-762™system controller asserts this signal during PCI transactions to indicate
that write data is valid or it is ready to receive read data. Itis sampled by the AMD-762
system controller during memory transactions by external bus masters to DRAM.

This pin is also optionally used in test modes as described in Table 36 on page 98, and in
Chapter 3.

PAR

PCI Bus Parity

PARis used to generate and check for even parity across the AD[31:0] and C/BH3:]# pins.
The AMD-762 system controller generates but does not check parity.

This pin is also optionally used in test modes as described in Table 36 on page 98, and in
Chapter 3.

PARS4

Parity 64
This pin isused to provide the parity bit for the upper 32 bits of data and upper four byte enables.

PCICLK

PCI Clock

PCICLK is a 33.33-MHz clock provided by the system clock generator. It is used by the
AMD-762 system controller logic in the PCI clock domain when operating in 33-MHz
mode only. When operating in 66/33-MHz mode, this pin is used as the feedback clock to
the internal PLL. Refer to Chapter 2 for details on the PCI clocking options in the AMD-762
system controller.

MG6EN

66-MHz Enable

This signal indicates that all peripherals on the PCI bus segment support 66-MHz
operation. When Low, this signal indicates that a card is installed that supports only
33-MHz (or below) operation, and the AMD-762 system controller must operate at this
speed instead of 66 MHz.

PCI_66CLK[2:0]

66-MHz PCI Clock Outp uts

These clocks are provided to a 66-MHz Southbridge and two 66-MHz PCl slots when
operating in 66/33-MHz PCl mode. When operating in 33-MHz-only mode, these pins are
unused. Note that if the M66EN pin Fsee above) is deasserted, then these clocks are scaled
back to 33 MHz. Refer to Chapter 2 for details on the PCl clocking options in the AMD-762
system controller.

SBGNT#

o

PCI Grant to Peripheral Bus Controller

SBGNT# grants control of the PCl bus to the PCI-ISA/IDE bridge functions implemented in
the AMD-768™ peripheral bus controller or AMD-766™ peripheral bus controller.

SBGNT# is driven off the rising edge of PCICLK. RESET# forces SBGNT# inactive. SBGNT#
is asserted in response to a SBREQ#. SBGNT# and GNTI[6:0J# all grant control of the bus
to an external device.

SBREQ#

PClI Request from Peripheral Bus Controller

The AMD-762 sKstem controller samples SBREQ# to determine if the AMD-768 or
AMD-766 peripheral bus controller needs PCI bus access.

This signal is sampled by the rising edge of every PCICLK. If asserted, the arbiter issues a
SBGNT# when the bus is available.
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Table 34.  Signal Descriptions (Cont inued)

Signal Type Description

PCl Bus Request

Asthe PCl bus arbiter, the AMD-762™system controller samples these device-specific bus
request signals to determine if another a?ent requires control of the PCI bus. In 66-MHz
REQI[6:0]# I I%CI mode only, REQ[2:0]# is used and all remaining request signals must be pulled up to
the inactive state.

These signals are sampled by the rising edge of ev_erﬁ PCICLK. If active, the arbiter issues
the corresponding GNT[6:0]# when the bus is available.

Request 64

B | This pin is used to signal that the master requests a 64-bit transfer. The AMD-762 system
STS | controller must assert this signal (Low) during reset (RESET# asserted Low) to signal
64-bit devices that they can operate in 64-bit mode.

Acknowledge 6 4
This pin is used to signal that the agent is capable of completing a 64-bit transfer.

System Reset

Asserting RESET# resets the AMD-762 system controller and sets all register bits to their
default values (except memory controller registers as required for ACPI S3 support).
RESET# | Bidirectional signals are three-stated and outputs are driven inactive. RESET# is driven by

the PCIRST# output of the AMD-768™ peripheral bus controller or AMD-766™ peripheral
bus controller. See “Pin States at Reset” on page 98.

This signal may be asynchronous to SYSCLK and PCICLK. It is synchronized internally,
therefore it must be active for a minimum of four PCICLK periods.

PCI System Error

SERR# SERR# is used by the AMD-762 system controller to transfer GART errors, ECC errors, or
oD AGPA“SERR# pin assertion errors to error reporting logic on the AMD-766 peripheral bus
controller.

PCl Stop

STOP# As a target, the STOP# signal is asserted b¥ the AMD-762 PCl target logic to initiate a
STS target disconnect, ending the current transfer. As a master, the AMD-762 system controller
ends the current transfer when it samples the STOP# signal asserted.

PCl Target Ready

TRDY# is asserted by the AMD-762 system controller during accesses of DRAM by an
B | external bus master when read data IS valid or when the target logic is ready to receive
TRDY# write data. This signal is sampled by the AMD-762 PCI master logic when the AMD-762
STS | system controller is accessing an external PCI target.

This pin is also optionally used in test modes as described in Table 36 on page 98, and in
Chapter 3.

REQ64#

ACKo4#

Qw
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Table 34.  Signal Descriptions (Cont inued)

Signal Type Description

PCI Write Snoop Complete

WSCH# is asserted to indicate that all of the snoop activity on the processor bus on behalf
of the last PCI-to-DRAM write transaction is complete. It indicates that an APIC interrupt
_messi?géa can be sent. This signal is used only in configurations where an /O APIC is
installed.

WSCH is driven asserted on the rising edge of PCICLK to indicate to the AMD-766™
g | peripheral bus controller that all probes due to PCI DMA (direct memory access) are

WSCH complete.

The AMD-768™ peripheral bus controller or AMD-766™ peripheral bus controller
requests that the AMD-762™system controller issue a fence command to its buffers b
placing a single PCICLK pulse on WSC#. The AMD-762 system controller then marks the
data currently in its buffers and waits for this data to reach processor-accessible
(coherent) space. When this data reaches processor-accessible space, the AMD-762
system controller responds by sending a two-clock pulse back to the AMD-768 or
AMD-766 peripheral bus controller. After this pulse is received, the AMD-766 peripheral
bus controller transmits the interrupt message over the interrupt message bus (IMB).

DDR DRAM Interface Signals
Note: DDR outputs are SSTL-2 compatible.

DDR DIMM Chip Selects
CY7:0)# function as chip-select signals for the DDRDRAMS.

CY7:01# O | These signals are ne?<ated by RESET#. The memory controller asserts or negates these

signals relative to CLKOUT at the appropriate time in the memory access sequence. C§7:0]
are driven a quarter of a cycle off from the CLKOUT rising edge to provide additional HOLD
time. See Chapter 2, “Functional Operation” starting on page 7 for more information.

DDR Data Masks/Data Strobes (for x4 DIMMs only)

DM[8:0] provides data masks for each byte during DDRwrites to x8 and x16 DIMMs only.
For x4 DIMMs, these pins are used to provide the additional DQS pins required in x4
DIMM configurations. DM signals are not provided by x4 DIMMs. In the absence of the
DM function, partial writes result in full-line read-modify-write cycles with all bytes being
DM[8:0] B written active on the DIMM.

These control signals are three-stated by RESET# and remain three-stated until driven by
the AMD-762 system controller during writes or by the DDRDRAM during reads. Durin
DDR writes to x8 and x16 DIMMs, the memory controller asserts or negates these signals
relative to the DQS[8:0] clock signals (described below). For x4 DIMMS, these pins
function as additional DQS strobe signals. See Chapter 2, “Functional Operation” starting
on page 7 for more information.

DDR Data Strobes

DQS[8:0] are bidirectional data strobes between the memory devices and the memory
controller that are used to capture data. The data strobes (DQS signals) are source-
synchronous, which means that the DQS signals are driven by the device that is driving the
ata. The “source-synchronous strobe” scheme is also referred to as the “clock-
DQS[8:0] B |forwarded” scheme. The AMD-762 system controller provides one DQSsignal per bgte of
data for x8 and x16 DIMMs, or one DQS signal ger nibble of x4 DIMMSs. During a x4 DIMM
access, the DM pins provide the additional DQSstrobe signals, which function the same as
the DQS strobe S|%nals. An access to a x4 DIMM requires 18 data strobes (including ECC),
which are the DQS[8:0] and DM[8:0] pins combined. The AMD-762 system controller
implements a DQS scheme on the DDR interface that is similar to the clock-forwarded
scheme used on the AMD Athlon system bus interface.
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Signal

Type

Description

MAA[14:0] and
MAB[14:0

DDR Memory Address

The muItiBIexed row and column address bits MAA[14:0] and MAB[14:0] connect to the
system DDRSDRAMSs. Two sets of memory addresses are provided to reduce signal
loading for motherboard designs with more than one DIMM slot. In an effort to reduce
switching noise on the DDR interface, the MAB bus is an inverted copy of the MAA bus,
with the exception of the MA[10] bit that remains un-inverted on the MAB bus. The MAB
busis not inverted from the MAA bus during the DDR device initialization phase.

The memory controller asserts or de-asserts these signals relative to CLKOUT at the

appropriate time in the memorg access sequence. MAA[14:0] and MABJ[14:0] are driven a
uarter of a cycle off from the CLKOUT rising edge to provide additional HOLD time. See
hapter 2, “Functional Operation” starting on page 7 for more information.

CKEA and CKEB

DDR Clock Enables

CKEA and CKEB are clock enable signals for the DDR DRAMs and are used for power
saving modes. They operate in parallel to drive greater loads than a single signal can
support.

These control si%nals are driven inactive (negated) by RESET# or when the DDR devices
are placed in self refresh mode. The memory controller asserts or de-asserts these signals
relative to CLKOUT at the appropriate time in the memory access sequence. CKEA and
CKEB are driven a quarter of a cycle off from the CLKOUT rising edge to provide
additional HOLD time. See Chapter 2, “Functional Operation” beginning on page 7 for
more information.

MDAT[63:0]

DDR Memory Data

MDAT[63:0] connect to the DRAM data I/O. They are driven by the DDR DRAM during
reads and are driven by the AMD-762™system controller during writes. During writes, the
AMD-762 system controller provides the clock-forwarded DQS?S:O] strobes centered
within the write data. The DOS strobes are used to capture the write data at the DDR
DRAMSs. (The DM pins provide additional strobes when accessing a x4 DIMM.) Durlng
reads, the DDRDRAMSs source the DQS strobes aligned with MDAT and are used within
the AMD-762 system controller to capture read data. (The DM pins are used to receive the
DQS signals from the DDR DRAMs when accessing a x4 DIMM.)

MDAT[63:0] are floated when neither the AMD-762 system controller nor the memory are
driving the bus.

MECC[7:0]

DDRECC

MECC[7:0] carry error correction codes for the eight bytes of data on MDAT[63:OA. These
signals are inputs to the AMD-762 system controller during DRAM read cycles and outputs
durin% DRAM write cycles. During writes, the AMD-762 system controller grovides the
clock-forwarded DQS[8:0] strobes centered within the write data. The DQS strobes are
used to capture the ECC write data at the DDRDRAMs. (The DM pins provide additional
strobes when accessing a x4 DIMM.) During reads, the DDR DRAMs source the DQS
strobes aligned with MECC and are used within the AMD-762 system controller to capture
the ECCread data. (The DM pins are used to receive the DQS signals from the DDR
DRAMs when accessing a x4 DIMM.)

MECC[7:0] are floated when neither the AMD-762 system controller nor the memory are
driving the bus.
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Signal Descriptions (Cont  inued)

Signal

Type

Description

CASA# and CASB#

DDR Column Addr ess Strobes

CASA# and CASB# are column address strobe signals for the DDR DRAMS. They operate
in parallel to drive greater loads than a single signal can support. The CASxsignal is 1 bit
of the 3-bit DDR DRAM command bus.

These control signals are driven inactive (negated) by RESET#. The memory controller
asserts or de-asserts these signals relative to CLKOUT at the appropriate time in the
memor)ll_ access sequence. CASA and CASB are driven a quarter of a cycle off from the
CLKOUT rising edge to provide additional HOLD time. See Chapter 2, “Functional
Operation” starting on page 7 for more information.

CLKOUT[[S:% and
CLKOUTI5:0J#

DDR Clock Output s

CLKOUT[5:0] and CLKOUT[5:O|]# are differential clock pairs to the DDR DIMMs. The clock
pairs can be individually disabled for unpopulated DIMM sockets.

RASA%# and RASB#

DDR Row Address Strobes

RASA# and RASB# are row address strobe signals for the DDR DRAM. They operate in
parallel to drive greater loads than a single signal can support. The RASxsignal is 1 bit of
the 3-bit DDR DRAM command bus.

These control signals are driven inactive (negated) by RESET#. The memory controller
asserts or de-asserts these signals relative to CLKOUT at the appropriate time in the
memor)ll_ access sequence. RASA and RASB are driven a quarter of a cycle off from the
CLKOUT rising edge to provide additional HOLD time. See Chapter 2, “Functional
Operation” starting on page 7 for more information.

WEA# and WEB#

DDR Memory Write Enables

WEA# and WEB# are write enable signals for the DDR DRAM. They operate in parallel to
drive greater loads than a single signal can support. The WEXx signal is 1 bit of the 3-bit
DDR DRAM command bus.

These control signals are driven inactive (negated) by RESET#. The memory controller
asserts or de-asserts these signals relative to CLKOUT at the appropriate time in the
memory access sequence. WEA and WEB are driven a quarter of a cycle off from the
CLKOUT rising edge to provide additional HOLD time. See Chapter 2, “Functional
Operation” starting on page 7 for more information.

AGP/PCI Signals

A_AD[31:00]

AGP/APCI Address/Data Bus

These pins are the multiplexed address/data bus, sampled on the rising edge of AGPCLK.
The addressis valid on A_AD[31:00] during the first clock when FRAME# is asserted. Write
data is valid on A_AD[31:00] when A_IRDY# is asserted and read data is valid when

A TRDY# is asserted. Data transfers occur on A_AD[31:00] when both A_IRDY# and

A TRDY# are asserted.

A_C/BE3:0J#

AGP/APCI Command/Byte Enables

During the address phase, these pins define the PCI command. During the data phase
these pins are used as byte enables.

AGPCLK

AGP/APCI Clock

AGPCLK receives a 66-MHz clock from the system clock generator. AGPCLK is used by the
AMD-762™system controller logic in the AGP clock domain.
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Signal Type Description
APCI Device Select
The AMD-762™system controller asserts this pin when an external bus master drives a
A DEVSH# B | valid address within the memory region of the AMD-762 system controller. The AMD-762
- STS | System controller responds only to memory cycles. This pin is sampled by the AMD-762
system controller when the CPU accesses a PCl target.
A DEVSEL# is not used during AGP transfers.
APCI Cycle Frame
B | The A_FRAME# pin is asserted by the AMD-762 system controller to indicate the
A FRAME# beginning of a bus transaction. A_FRAME# is sampled by the AMD-762 APClI target
STS | controller when an external bus master is performing a fransaction on the PCI bus.
A _FRAME# is not used during AGP transfers.
AGP/APCI Bus Grant
Asthe AGP bus arbiter, the AMD-762 system controller asserts A_GNT# in response to
o | A_REQ# from the initiator (graphics con_trollerlzI to indicate to the initiator that it has been
A _GNT# granted control of the bus. At the same time, the system controller provides status
TS | information on status signals ST[2:0] to indicate to the initiator whether it is to supply data
or receive data in response to a previously queued request.
A GNT# is asserted in response to an A_REQ#. A reset forces A_GNT# to be negated.
AGP/APCI Initiator Ready
A IRDY# B The AMD-762 s?(stem controller asserts this signal during APCI transactions to indicate that
- STS | write data is valid or it is ready to receive read data. It is sampled by the AMD-762 system
controller during transactions by the AGP master.
APCI Bus Parity
A PAR B PAR is used to generate and check for even parity across the AAD[31:00] and A_C/BH3:]#
— TS | pins. The AMD-762 system controller generates but does not check parity.
A PAR¥ is not used during AGP transfers.
AGP/APCI Bus Request
A REQ# | | Asthe bus arbiter, the AMD-762 system controller monitors A REQ# to determine if the
- graphics controller requests access to the AGP bus. If A_REQ# is sampled asserted, the
arbiter asserts A_GNT# as soon as the bus is available.
APCI System Error
A SERRY | | A_SERR¥ is not used during AGP transfers. An assertion on the A_SERR# pin during APCI
- transfers can be forwarded to the PCI SERR# pin when enabled in AMD-762 configuration
registers.
APCI Bus Stop
B | The A_STOP# signal isasserted by the AMD-762 APCI target logic to initiate a disconnect
A STOP# by the AGP master. As a master, the AMD-762 system controller stops the current transfer
STS | when it samples the A_STOP# signal asserted.
A STOP# is not used during AGP transfers.
AGP/APCI Target Ready
B | The A_TRDY# signal is asserted by the AMD-762 system controller during accesses by an
A_TRDY# g | external bus master when read data is valid or when the target logic is ready to receive
write data. This signal is sampled by the AMD-762 AGP master logic when the AMD-762
system controller Is accessing an external APCI target.
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Table 34.  Signal Descriptions (Cont inued)

Signal Type Description

AGP-Only Signals

AGP AD Bus Strobe

These signals are driven by the agent that is providing the data and are used to generate a
SIS tlmlng% strobe for 2x AGP transfers. ADSTB[OTls used for A_AD[15:00], and ADSTB[1] is
used for A_AD[3L:16].

AGP AD Bus Strobe (4x Timing)

These signals are driven by the agent that is providing the data, and are used to generate
STS | atiming strobe for 4x AGP transfers. ADSTBJ|0J# is used for A_AD[15:00], and ADSTB[1]}#
is used for A_AD[31:16].

APG Pipelined Request

| | This signal is asserted by the current master to indicate that a full-width request should be
PIPE# ST | enquetied by the AMD-762™system controller AGPtarfget controller. The AMD-762

system ((j:ontroller enqueues a new request each edge of AGPCLK while the PIPE# signal is
asserted.

AGP Read Buffer Full

RBF# | | This signal indicates that the AGP master's input buffer is full, and that it cannot accept
more read data. When this signal is asserted by the AGP master, the AMD-762 system
controller does not attempt to return previously requested low-priority read data.

AGP Write Buff er Full

WBF# | | This signal indicates that the AGP master cannot accept more fast writes from the
AMD-762 system controller. When this signal is asserted by the AGP master, the AMD-762
system controller does not attempt to initiate fast writes.

AGP Sideband Address Bus

SBA[7:0] | | These pins provide an additional bus that can be used to pass commands (address and
data) from the AGP master to the AMD-762 system controller. The sideband bus is driven
by an external AGP master.

AGP Sideband Strobes

ADSTB[L0]

ADSTBI[L:0J#

SBSTR/SBSTR# These strobes are driven by the AGP master to provide timing for the sideband address
STS | bus (SBA[7:0] pins). The SBSTB# pin provides the complement of SBSTB and is used only
for AGP 4x timing mode.
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Table 34.  Signal Descriptions (Cont inued)

Signal Type Description

AGP Status

This bus is used to provide status from the AMD-762™system controller to the AGP
master. These signals are valid only when the A_GNT# signal is asserted éLow) and must
be ignored by the AGP master at all other times. The status bits are encoded as follow:

000 = Indicates that previously requested low-priority read or flush data is being returned
to the master.

001 = Indicates that previously requested high-priority read data is being returned to the

master.

010 = Indicates that the master provides low-priority write data for a previous enqueued

ST[2:.0] 0 write command.

011 = Indicates that the master provides high-priority write data for a previous enqueued
write command.

100 = Reserved

101 = Reserved

110 = Reserved

111 = Indicates that the master has been given permission to start a bus transaction. The
master can enqueue AGP requests by asserting PIPE# or start a PCI transaction by
aﬁsemng FRAME#. ST[2:0] are always an output from the core logic and an input to
the master.

Miscellan eous Signals

Test Mode Enable

TEST# | | The TEST# pin is used by AMD for internal chip testing. It is also used to enter NAND tree
and three-state test modes for motherboard manufacturing test, as described in Chapter 3.

Debug

These pins are reserved for general-purpose debug. DEBUG[OJ# is used for device scan
DEBUGI2:01# VSS/ | testing; the other two pins are reserved. These pins are not used for normal operation but
[2:0] VDD -
must be routed to vias on the motherboard to allow test access. The I/O pads for these
signals contain weak pullup resistors, therefore there are no termination requirements on
the motherboard.

Programmabl e Delay Line Out put

PDL OUTPUT TEST| O | This pin provides the output of programmable delay line (PDL) O for debu%use only. This
- - pin is not used for normal operation but can be routed to a via on the motherboard to
allow scope access.

DRAM Contr oller Stop

This pin is used to sugport ACPI S1 and S3 power management modes. It is asserted by
DCSTOP# | | the AMD-768™ peripheral bus controller or AMD-766™ peripheral bus controller to enter
the S1 power state, and asserted in conjunction with RESET# to enter the S3 state. Refer to
“Power Management” on page 25 for details of AMD-762 system controller power
management modes.

SIP ROM Serial Data

This pin provides the serial data input from an optional serial ROM or microcontroller
ROM_SDA || when used for loading the SIP parameters for the AMD Athlon processor. This is required
only for cases when SIP parameters are required which are different than those supplied
by the AMD-762 system controller.
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Table 34.  Signal Descriptions (Cont inued)
Signal Type Description
SIP ROM Clock
This pin provides the clock output to an optional serial ROM or microcontroller when used
for loading the SIP parameters for the AMD Athlon processor. This function is required
ROM_SCK B | only for cases when SIP parameters are required that are different than those supplied by
the AMD-762™ system controller.
This pin must be pulled Low when using the internal SIPROM table on the AMD-762
system controller or pulled High to use the external ROM.
VSS/VDD, 1/0 Pad and Voltage Ref erence, and Compen sation Pins
VSS VSS
VDD_CORE AMD-762 system controller VDD pins, 2.5 Vdc.
VDD_PCl VDD for PCI 1/0 cells, 3.3 Vdc.
This Ein functions as VDD for AGP I/O cells, and can be 1.5 Vdc or 3.3 Vdc as determined by
VDD_AGP ET# pin on the motherboard. The motherboard drives this input to 1.5 Vdc when the
TYPEDT# pin is asserted Low by an AGP card or 3.3 Vdc when the TYPEDET# pin is High.
AVDD Separately filtered 2.5 Vdc for analog PLL circuitry.
AGP CAL and Compensation pads for matching impedance of motherboard AGP traces
AGP_CAL# P P gimp :
PO CAL and Compensation pads for matching impedance of motherboard AMD Athlon system bus
PO CAL# traces.
AGP_VREF \oltage reference for 3.3 Vdc AGP 1/O cells.
AGP_VREHX \oltage reference for 1.5 Vdc AGP 1/O cells.
REF 5V \bltage reference to support 5 Vdc PCI signalling.
PO VREF AMD Athlon system bus I/O voltage reference.
DDR_REF DDR 1/O voltage reference.
S CLKREF System clock reference voltage.
CPU_VCORE \bltage for push-pull 1/O pads.
Connected to the AMD-762 system controller VSS and VDD_CORE planes. These are
S| VSSand SI_ VDD intended only for signal integrity testing and should be connected to the motherboard VSS
and VDD_CORE planes, respectively.
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Initializa tion Pin strapping

Table 35.

The AMD-762sysem controller requires various pinstrapping
optionsto ddine the SIPstream returned b the AMD Athlon
processr after reset, as well as o define specific AMD-762
systemcontroll er operating paameters. The pinstraps ae set
by 10K pullup or pulldown resistors attated eternally to PCI
bus pins, andthey are sasmpled during reset. Unlessothemwise
defined, stapping options ae endled whenpulled High,
disabled when pulled Low. BIOS can read the alue latched on
mostof thesepinstraps in he Configuation Statusregiste
(Dev 0:F0:0x88). SeeTable &b for a desription of the pinstaps

Initi ali zatio n Pinstr apping

Signal

Type

Description

AD[3L:30]

ClkSpeed

These pinstraps are used to define the clock speed of the AMD Athlon™ processor system
bus and DDR SDRAM interface, and are encoded as follows:

00: 100 MHz

01: 66 MHz (test and debug only)

10: Reserved

11: 133 MHz

The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

AD[29]

PLL Reset

This pin must be driven Low when using the PLL bypass test mode. This pin is also
optionally used in test modes as described in Chapter 3. A pullup resistor is required on
this pinstrap for normal operation.

AD[28]

SysClkThr esh

This pin functions as the AMD Athlon processor system bus threshold range select for the
em clock input receiver. When Low, the system clock input senses thresholds between
0.6 V and 10 V. When High, the inputs sense thresholds between 1.0V and 14 V.

The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

AD[27:26]

Length 1

This bit field selects the CPU 1 physical AMD Athlon processor system bus length:
00: Short, non-slot A

01: Single slot A or “close”

10: Far dual slot A

11: Farthest possible slot A

See the AMD Athlon System Bus Design Guide, order# 22666, for details of the bus length
assumptions used in the bus tlmlnlg calculations. The value of this pinstrap can be read in
the Configuration Status register (Dev 0:F0:0x88).

04
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AMD-762™ System Controller Data Sheet

Initi ali zatio n Pinstr apping (Continu ed)

Signal

Type

Description

AD[25]

Three-State-Enable (For Test Only)

When pulled High, this pin enables board test mode when TEST# is asserted. Refer to
ChaPter 3 for details of this test mode bit. The value of this pinstrap can be read in the
Configuration Status register (Dev 0:F0:0x88).

AD[24]

Inclk_Delay_ Enable

When this pin is pulled High, forwarded clocks oriﬁinating in the AMD-762™ system
controller are delayed 1/4 SysClk period to place their edge in the nominal center of the
associated data. Certain SIP parameters are also adjusted. When pulled Low, the
forwarded clock edges are concurrent with the associated data transitions. The value of
this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

AD[23]

NAND_TreeEnable (for Test Only)

When this pin is pulled High, NAND tree test mode is enabled when TEST# is asserted. Refer
to Chapter 3 for details of this test mode bit. The value of this pinstrap can be read in the
Configuration Status register (Dev 0:F0:0x88).

AD[22:21]

CPU_ClkHist

This field selects the amount of hysteresis applied to the SysDataOutClk[3:0}# and
SysAddrOutClk# inputs for noise immunity. This field is encoded as follows:

00: No hysteresis

01: Low hysteresis (preferred setting)
10: Medium hysteresis

11: Maximum hysteresis

AD[20]

TypeDet#

This pin functions as the AGP card t ;r)]e detect, used by the AGP 1/O cells for impedance
compensation. The latched value of the TYPEDET# pin can also be read in the
Coniiguration Status register (Dev 0:F0:0x88).

0: AGP card with 1.5-V referencing installed
1: AGP card with 3.3-V referencing installed
The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

AD[19:16]

CPU_Div 1

These pins define the clock multiplier for CPU 1, and are generated by the CPU. They are
used internally to create the frequency ID (FID) value, which is used in the generation of
SIP values sent to the AMD Athlon™ processor during initialization. The table below lists
the clock multipliers for each FID value.

AD Value | Multiplier | FID Value | Multiplier | FD Value | Multiplier | FID Value | Multiplier
0000 11.0 0100 5.0 1000 70 1100 9.0
0001 115 0101 55 1001 75 1101 95
0010 120 0110 6.0 1010 8.0 1110 10.0
oon1 25 om 6.5 1011 85 1 105

The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).
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Table 35.

Initi ali zatio n Pinstr apping (Continu ed)

Signal

Type

Description

AD[15]

66-MHz PCI Mode

This bit is used to specify that the desired PCI clock speed is 66 MHz. This pin should be
pulled up if the motherboard supports the 66/33-MHz PCl speed option as described in
2.5"Yystem Clocking” on page 22. This should be pulled down for systems that support a
maximum PCl bus speed of 33 MHz.

The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

AD[14:12]

AGPClock_M ux[2:0] (For Test Only)

This bit field selects input to APLL clock mux for PLL test mode. Refer to Chapter 3 for
details of these bits. The value of this pinstrap can be read in the Configuration Status
register (Dev 0:F0:0x88).

AD[11:10]

Length 0

This bit field selects the CPU 0 physical AMD Athlon™system bus length:
00: Short, non-slot A

01: Single slot A or “close”

10: Far dual slot A

11: Farthest possible slot A

For details of the bus length assumgti_ons used in the bus timing calculations, see the
AMD_AthIonTMSQ/stem.Bus Design Guide, order# 22666. The value of this pinstrap can be
read in the Configuration Status register (Dev 0:F0:0x88).

AD[9)]

Bypass_PLLs (For Test Only)

If this pin is pulled High, PLL bypass mode is enabled when TEST# is asserted. Refer to
ChaPter 3 for details of PLL bypass mode. The value of this pinstrap can be read in the
Configuration Status register (Dev 0:F0:0x88).

AD[8]

OutClk_Delay Enable

When this pin is pulled High, forwarded clocks originating in the AMD Athlon processor
are delayed to the nominal center of the associated data. This control is provided by
agjusting SIP parameters. When pulled Low, the AMD Athlon processor forwarded clock
edges are concurrent with the associated data transitions.

Refer to the SIP mapping description in the AMD Athlon system bus specification (#21902)
Bo[r: g%taggj The value of this pinstrap can be read in the Configuration Status register (Dev
:F0:0x88).

AD[7:5]

SysClock_Mux[2:0] (For Test Only)

This bit field selects input to SPLL clock mux for PLL test mode. Refer to Chapter 3 for
details of these bits. The value of this pinstrap can be read in the Configuration Status
register (Dev 0:F0:0x88).

AD[4]

CPU_Thresh

This pin functions as the AMD Athlon processor system bus threshold range select for
AMD Athlon processor system bus|1/O cells. When Low, the AMD Athlon processor system
bus inputs sense thresholds between 0.6 V and 1.0 V. When High, the inputs sense
thresholds between 1.0 V and 1.4 V. The value of this pinstrap can be read in the
Configuration Status register (Dev 0:F0:0x88).
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Initi ali zatio n Pinstr apping (Continu ed)

Signal

Type

Description

AD[3:0]

CPU_Div 0

These pins define the clock multiplier for CPU 0, and are generated by the CPU. They are
used internally to create the frequency ID (FID) value, which is used in the generation of
SIP values sent to the AMD Athlon™ processor during initialization. The table below lists

the clock multipliers for each FID value.

FID Value | Multiplier | FD Value | Multiplier | D Value | Multiplier | AD Value | Multiplier
0000 11.0 0100 5.0 1000 70 1100 9.0
0001 115 0101 55 1001 75 1101 95
0010 120 0110 6.0 1010 8.0 1110 10.0
o011 25 om 6.5 o1 85 1 105

The value of this pinstrap can be read in the Configuration Status register (Dev 0:F0:0x88).

CIBE3}#

Reserved
This pin must always have a pullup resistor installed for proper operation.

CIBE2J#

Reserved
This pin must always have a pullup resistor installed for proper operation.

CIBHLJ#

AGP4x Test Mode

This pin should be pulled up when testing AGP in the 4x rate mode. This allows a 4x clock
to be driven on the AGPCLK pin, and sets the appropriate internal clock dividers.

C/BHO]

Reserved
This pin must always have a pulldown resistor installed for proper operation.

1.2

Pin Multiplexing

Some pin functioa ake nultiplexed on I pinsasde<ribed in
Table 36 on page 98 . Note that additiond pin multiplexing is
required for scan tesing and is descridgd in Chapter3. The pin
multiplexing for scan mode does naftfect normal opextion.

Pin multiplexing is defired for test modes om] ard requires
specific PCI bussignalling pinsto be pulled Low during reset
(RESET# asseted). Nde that if these tst functions ae usel on
the motherboad in lab debugging,the normal PCI ginal pulup
resistas need eplacing temporarily with puldown resistas.
This adion should be done ony for lab testing and noin a
production ervironment. These signalsincludethe foll owing:
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m |IRDY# pin for the TEST_RESET#unction
s PAR pin for PLL output test node.

These tinctionsare desribed in detail in Chaptes.

Table 36.  Pin Mult iplexing Opt ions

Primary/ Secondary

. Primary Function Secondary Function

Pin Name
GNT[BJ#/AGPCLKOUT | PCI bus grant #6 AL dlock output for PLL test. Refer to Chapter 3
GNT[BJ#/SYSCLKOUT | POl bus grant #5 SLL dlock autput for PLL test. Refer to Chapter 3
GNTI[3J#/DDR_NAND PCl bus grant #3 Output of the DDRDRAM interface NAND tree.
GNT[2J#/PCI_NAND PCl bus grant #2 Output of the PCl bus interface NAND tree.
GNT[1J#/AGP_NAND PCl bus grant #1 Output of the AGP interface NAND tree.
GNT[OJ#/CPU_NAND | PCI bus grant #0 Output of the /AMD Athlon™processor systerm

Reset pin dedicated to PLL clock dividers. Refer to

IRDY#/TEST_RST# PCl bus IRDY# pin Chapter 3 for details of this function. Used only
for PLL testing.
TRDY#/SCAN_EN# PC! bus TRDY pin Enables scan testing when TEST# isasserted. Not

used in normal operation.

PAR/PLL_TEST#

E;ables clock testin% vc\;/henTESI\'I;I # is[ %s]erteéj. The
TR, values on pinstraps AGPClock_Mux[2:0] an

PCI bus PAR (parity) pin SysClock k)/lux[Z:O] strapping pins select the clock mux
inputs. Refer to Chapter 3 for details of PLL test mode.

7.3 Pin States at Reset

The AMD-762 system conmbler default pin gatesare defined in
Table 37 on pag®9. These ae listed for all output and
bidirectional pins in the pwer-on reset state @set) as ell as
the ACPI Sland S3 pwer management stateReferto “ Powner
Managenment’ on pae25for details ofthe S1 and S3 modes.

Note that most AMD-762 system controller internal

configuration registes are initialized to a knawvn value when
RESET#is aserted.To accommodatehe ACPI S3 (supendto
RAM) power managment sate,the menory controller
registes ar not initialized at power-up and nust be
programmed by BIOS foll owing the first power-up. For further
details, refer to Chapter 2“Functional Operation” and the
AMD-762™ System Cotroller Software/BIOSDesign Guide,

order# 24462.
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Table 37. Reset Pin St ates

Pin Name RESET# State | S1 State | S3 State Comments
Pn_CLKFWDRST 1 1 Z
Pn_CONNECT 1 0 Z
Pn_SADDIN[14:2]# 1 1 Z
Pn_SADDINCLK# 1 1 Z
Pn_SDATA63:0]# 1 Park VA Parked signals maintain their previous value.
Pn_SDATAINCLK[3:0]# 1 1 Z
Pn_SDATAINVAL# 1 1 VA
Pn_SYSFILLVALID# 1 1 Z
AD[63:00] VA Park VA
CIBHT:0J# Z Park Z
DEVSEL# Z Z VA
FRAME# Z Z VA
GNT[6:0]# Z 1 Z
IRDY# Z Z
PARG4 VA Park YA
PAR YA Park VA
REQ64# 0 Park 7 Q:\(/I)t[égg.zmsystem controller asserts per PCI 64-bit
ACKoe4# YA Park YA
SBGNT# YA 1 Z
SERR# YA Z Z
STOP# Z yA Z
TRDY# Z Z yA
WSCH# Z yA Z
PCl_66CLK[2] Active Active z Can be disabled via configuration register.
PCl_66CLK[1] Active Active z Can be disabled via configuration register.
PCl_66CLK[0] Active Active z Can be disabled via configuration register.
Cyq7:0# 1 1 Z
DM[8:0] VA VA Z
DQS[8:0] VA VA Z
MAA[14:0] 0 Park VA Eguals previous value.
MABI[14:0] OX7BFF Park z Equals previous value.
CKEA 0 0 0
CKEB 0 0 0
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Table 37. Reset Pin St ates (Continue d)
Pin Name RESET# State | Sl State | S3 State Comments
MDAT[63:0] Z Z Z
MECJ7:0] V4 z V4
CASA# 1 1 Z
CASB# 1 1 Z
CLKOUT[5:0] Active Active Z
CLKOUTI[5:0J# Active Active Z
RASA# 1 1 VA
RASBH# 1 1 Z
WEA# 1 1 Z
WEB# 1 1 Z
A_AD[31:00] Z Park Z
A C/BH3:0J# Z Park Z
A DEVSEL# VA VA VA
A FRAME# Z Z Z
A GNT# 1 1 Z
A IRDY# Z Z Z
A PAR VA Park VA
A STOP# VA VA VA
A TRDY# VA VA VA
ADSTB[L:0] V4 V4 V4
ADSTB[L:0J# z z Z
SBSTB z z z Input only
SBSTB# VA VA Z Input only
ST[2:0] 1 Park Z
100 Sgnal Descriptions Chapter 7
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8  Ordering Information

AMD gtandar produds are available in sereral padkagesand
operating ranges. The order number is formed by a
combination of the elementsbelow. Table 38 shows valid
combinations of elements. Contact your AMD represntaive
for detailed oderinginformaton.

AMD-762 NE c

Case Temper ature

C = Commercial Temperature Range

Package Type

JL = Ceramic Column Grid Array with Heat Spreader

Family/Core

AMD-762

Table 38.  Valid Combina tions for Order ing Parts

OPN Package Type Operating Voltage Case Temperature
AMD-762JLC 949-pin CCGA 2.3715V-2.625V 85°C
Note:
Valid combinations are configurations that are or will be supported in volume for this device.
Consult the local AMD sales office to confirm availability of specific valid combinations and to
check on newly released combinations.
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Conventio ns, Abbreviation s, and References

This secton containsinformation dout the corventions and
abbreviations usd inthis document and a Bt of related
publicaions.

Signals and Bits

m Active-Low Signals—Signal nanes containing a pound g,
such as SFILL#, indicate activeLow signals. They are
asserted in theirr Low-voltage ssate and negted in thear
High-wltage fsate When useé in this contet, High and
Low are written with an intial upper casdetter.

m  Signal Ranges—In a range of sgnds, the hghest and lowest
signhal umbers ae contained in laxkets andseparated by
acolon (for example, D[63:0]).

m Resrved Bits and Sgnals—Signak or busbits maked
ressved must be driven inactve or left uncannecteal, as
indicated in thesignal descmptions These bits and signal
are reserved by AMD for future implementations. When
software readsregisterswith reserved bis, the eserved bits
must be maked. When sdtware wiites such registers, it
must first read the register and dange only the
non-reserved bits before writing back to the register.

m Three-State—In timing diagrams, signd ranges that are
high impedance & shaovn as a swight horizontal line
half-way between thehigh and lov levels.

m Invalid and Dort-Care—In timing diagrmams sgnal ranges
that are invalid or don'tcare are filled with a sceen
pattern.

Data Terminol ogy
The following list defines data terminolay:
. Quantities
A wordistwo bytes (B bits)
* A doubbwmad is four bytes (2 bits)
« A quadvordis eight bytes (6! bits)

 An AMD Athlon™ procesor cache line is eght
quadvords (64 bytes)
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m Addressng—Memory is adiressed asa seies of bytes on
eight-byte (64-bit) boundaries inwhich eat byte can be
sepaately endled.

m Abbreviations—The following notationis used for bits and
bytes:

* Kilo (K, as in4-Kbyte page)

* Mega(M, asin 4 Mbits/sec)

* Giga (G, asin 4 Gbytes of memotry spae)
See Bble 40 br more abbreviations.

m Little-Endian Caovention—The byte with the addess
xX..xXX00is in the lead-significant byte position (ittle end)
In byte diagrams, bit postions ae rumbeied fromright to
left—thelittle end $ on the rght and the Iy end ison the
left. Data structure diagamsin memay show low addresses
at the bottom and high addesses & the top. When dat
items are aligred, bit noation on a 64-bit data bus map
directly to bit notation in 64it-wide memoy. Becaus byte
addresss increa® from right to left, strings gpea in
reverse order when illustrated.

m Bit Ranges—In text, bit rangesare shavn with a dabk (for
example, bits9-1). When accmpanked by a signd or bus
name, thehighed andlowest bit numbers are containedin
bradkets and sepated by a cobn (for exanple, AD[31:0]).

s Bit Values—Bits can &her besda to 1 a clearedto O.

m Hexadeimal and Binaly Numbeis—Unless the context
makes interpretation clka, hexadedmal numbers are
followed by an h and bingrnumbeis are followed by a b.

Abbr eviations a nd Acronyms

Table 40 containsthe definitio ns of abbreviations used in his
document.

Table 39. Abbreviations

Abbr eviatio n Meaning

A Ampere
F Farad
G Giga-

Ghit Gigabit

Ghyte Gigabyte
H Henry
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Table 39.  Abbreviations (C ontinued)

Abbr eviatio n Meaning
h Hexadecimal
K Kilo-
Kbyte Kilobyte
M Mega-
Mbit Megabit
Mbyte Megabyte
MHz Megahertz
m Milli-
ms Millisecond
mw Milliwatt
] Micro-
MA Microampere
MUF Microfarad
pH Microhenry
ks Microsecond
uv Microvolt
n nano-
nA nanoampere
nF nanofarad
nH nanohenry
ns nanosecond
ohm Ohm
p pico-
pA picoampere
pF picofarad
pH picohenry
ps picosecond
S Second
\Y \olt
W Watt
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Table 40 containghe defintions of aconymsusedin this
document.

Table 40. Acronyms

Abbr eviatio n Meaning
AAT AGP Address Translator
ACK Acknowledge
ACPI Advanced Configuration and Power Interface
AGP Accelerated Graphics Port
APCI AGP Peripheral Component Interconnect
APl Application Programming Interface
APIC Advanced Programmable Interrupt Controller
BAR Base Address Register
BIOS Basic Input/Output System
BIST Built-In Self-Test
BIU Bus Interface Unit
CCGA Ceramic Column Grid Array
Cs Chip Select
DDR Double-Data Rate
DIMM Dual Inline Memory Module
DMA Direct Memory Access
DRAM Direct Random Access Memory
ECC Eror Correcting Code
EIDE Enhanced Integrated Device Electronics
BSA Bxtended Industry Standard Architecture
EPROM Enhanced Programmable Read Only Memory
BV6 Digital™ Alpha™ Bus
HD Frequency Integer Divisor
FHFO First In, First Out
GART Graphics Address Remapping Table
HSTL High-Speed Transistor Logic
IACK Interrupt Acknowledge
IDE Integrated Device Electronics
IMB Interrupt Message Bus
ISA Industry Standard Architecture
JEDEC Joint Electron Device Engineering Council
JIAG Joint Test Action Group
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Table 40. Acronyms (Cont inued)

Abbr eviatio n Meaning
LAN Large Area Network
LRU Least-Recently Used
LSB Least Significant Bit
LVTTL Low Voltage Transistor Transistor Logic
MA Memory Address
MCT Memory Controller
MD Memory Data
MDA Monochrome Display Adapter
MRL Memory Read Line
MRM Memory Read Multiple
MSB Most Significant Bit
MTRR Memory Type and Range Registers
MWF Memory Write FIFO
MWI Memory Write-and-Invalidate
MUX Multiplexer
NMI Non-Maskable Interrupt
oD Open Drain
PBGA Plastic Ball Grid Array
PA Physical Address
PCI Peripheral Component Interconnect
PH Page Hit
PLL Phase Locked Loop
POS Power-On Suspend
POST Power-On Self-Test
PPA Physical Page Address
PT Page Tables
PTE Page Table Entries
RAM Random Access Memory
ROM Read Only Memory
SBA Sdeband Address
SDRAM Synchronous Direct Random Access Memory
SIP Serial Initialization Packet
SMbus System Management Bus
SMC SDRAM Memory Controller
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Table 40. Acronyms (Cont inued)

Abbr eviatio n Meaning
SPD Serial Presence Detect
SRAM Synchronous Random Access Memory
SROM Serial Read Only Memory
TLB Translation Lookaside Buffer
TOM Top of Memory
TTL Transistor Transistor Logic
VAS Virtual Address Space
VPA Mirtual Page Address
VGA Video Graphics Adapter
WBT Write Buffer Tag
WP Write Protect
UsB Universal Serial Bus
ZDB Zero Delay Buffer
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Related Publi cations

AMD Publi cation s

Bus Archi tecture

Xx86 Architecture

General R eferences

Websites

The following books dscuss arious aspects focompute
architecture that may enhame your understanding of AMD
products:

AMD Athlon™ Processobata Sheetorder# 21016
AMD-766"™ Paiphea Bus Contlle Data Shed, order# 23167
AMD-768™ RPaiphea Bus Conmlle Data Shed, order# 24467

Ceramic Gumn Grid Array (CGGA) Motherbaard Maunting
Guide order# 24598 (NDA)

PA Local Bus $ecfication, Revision 2.2, PCI Speal Interest
Group, Hillsboro, Oregon, 1998

AT Bus Desgn, Edward Solari, IEEE P996 mpatible,
Annabooks, San Diego, CA, 190.

AcderatedGraphics Rt Interface $edfication, Revision 20,
Intel Corporation, AGP Forum, 1998.

Proggammning the 8385, John Crawford and Patrick Gelsinger,
Sybex, San Fancisco 1987.

80x& Architedure& Progmamming Ralkesh Agawal, Volumes |
and Il, Prentice-Hal, Englewood Qiffs, NJ, 1991

Conputer Architedure, John L. Hennessy and Dad A.
Patterson,MorganKaufman Publishels, SanMateo, CA, 1990.

Visit the AMD website for documertation of AMD products.
www.amd.com

Other webstes of interest includethe following:
s JEDEC homepage—www.,jedec.omg

s |EEE hane page—www.computerorg

n  AGP Fooum—www.agpforum.oig
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