


82434LX/82434NX 

The 82434LX/82434NX PCI, Cache, Memory Controllers (PCMC) integrate the cache· and main memory 
DRAM control functions and provide bus control for transfers between the CPU, cache, main memory, and the 
PCI Local Bus. The cache controller supports write-back (or write-through for 82434LX) cache policy and 
cache sizes of 256-KBytes and 512-KBytes. The cache memory can be implemented with either standard or 
burst SRAMs. The PCMC cache controller integrates'a high-performance Tag RAM to reduce system cost. 
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82434LX/82434NX 

2.1 Host Interface 
Signal Type Description 

A[31:0] tis ADDRESS BUS: A[31 :0] are the address lines of the Host Bus. A[31 :3] are connected to 
the CPU A[31:3] lines and to the LBXs. A[2:0] are only connected to the LBXs. Along with 
the byte enable Signals, the A[31 :3] lines define the physical area of memory or 1/0 being 
accessed. During CPU cycles, the A[31 :3] lines are inputs to the PCMC. They are used for 
address decoding and second level cache tag lookup sequences. Also during CPU cycles, 
A[2:0] are outputs and are generated from BE [7:0] #. A[27:24] provide hardware 
strapping options for test features. For more details on theses options, refer to Section 
11.0 Testability. 

During inquire cycles, A[31 :5] are inputs from the LBXs to the CPU and the PCMC to 
snoop the first and the second level cache tags, respectively. In response to a Flush or 
Flush Acknowledge Special Cycle, the PCMC asserts AHOLD and drives the addresses of 
the second level cache lines to be written back to main memory on A[18:7]. 

During CPU to PCI configuration cycles, the PCMC drives A[31 :0] with the PCI 
configuration space address that is internally derived from the CPU physical 1/0 address. 
All PCMC internal configuration registers are accessed via A[31 :0]. During CPU reads 
from PCMC internal configuration registers, the PCMC asserts AHOLD and drives the 
contents of the addressed register on A[31 :0]. The PCMC then signals the LBXs to copy 
this value from the address lines onto the host data lines. During writes to PCMC internal 
configuration registers, the PCMC asserts AHOLD and signals the LBXs to copy the write 
data onto the A[31 :0] lines. 

Finally, when in deturbo mode, the PCMC periodically asserts AHOLD and then drives 
A[31 :0] to valid logic levels to keep these lines from floating for an extended period of 
time. 

A[31:28] provide hardware strapping options at powerup. For more details on strapping 
options, refer to Section 8.0, System Clocking and Reset. A[27:24] provide hardware 
strapping options for test features. For more details on these options, refer to Section 
11.0 Testability. 
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Signal 

M/IO# 
D/C# 
W/R# 

Type Description 

in BUS CYCLE DEFINITION (MEMORY IINPUT-OUTPUT, DATA/CONTROL, WRITEI 
READ): MilO, DIC # and W IR # define Host Bus cycles as shown in the table below. 

MIIO# D/C# W/R# Bus Cycle Type 
Low Low Low Interrupt Acknowledge 
Low Low High Special Cycle 
Low High Low 1/0 Read 
Low High High 1/0 Write 
High Low Low Code Read 
High Low High Reserved 
High High Low Memory Read 
High High High Memory Write 

Interrupt acknowledge cycles are forwarded to the PCI Bus as PCI interrupt 
acknowledge cycles (Le. C/BE[3:0] # = 0000 during the address phase). A" 1/0 cycles 
and any memory cycles that are not directed to memory controlled by the PCMC DRAM 
controller are forwarded to PCI. The Pentium processor generates six different types of 
special cycles. The special cycle type is encoded on the BE[7:0] # lines. 

HLOCK# in HOST BUS LOCK: The Pentium processor asserts HLOCK# to indicate the current bus 
cycle is locked. HLOCK # is asserted in the first clock of the first locked bus cycle and is 
negated after the BRDY # is returned for the last locked bus cycle. The Pentium 
processor guarantees HLOCK # to be negated for at least one clock between back-to­
back locked operations. When a CPU locked cycle is directed to main memory, the 
PCMC guarantees that once the locked operation begins in main memory, the CPU has 
exclusive access to main mt;lmory (i.e., PCI master accesses to main memory will not be 
initiated until the CPU locked operation completes). When a CPU locked cycle is 
directed to PCI, the PCMC arbitrates for PLOCK# (PCI LOCK#) before initiating the 
cycle on PCI, except when the cycle is to the memory range defined by the Frame 
Buffer Range Register and the No Lock Requests bit in that register is set to 1. 

CACHE # in CACHEABILITY: The Pentium processor asserts CACHE# to indicate the internal 
cacheabilit}' of a read cycle or that a write cycle is a burst write-back cycle. If the CPU 
drives CACHE# inactive during a read cycle, the returned data is not cached, 
regardless of the state of KEN #. The CPU asserts CACHE # for cacheable data reads, 
cacheable code fetches, and cache line write-backs. CACHE # is driven along with the 
cycle definition pins. 

KEN # out CACHE ENABLE: The PCMC asserts KEN # to indicate to the CPU that the current 
cycle is cacheable. KEN# is asserted for a" accesses to memory ranges 0-512-KBytes 
and 1 024·KBytes to the top of main memory controlled by the PCMC when the Primary 
Cache Enable bit is set to 1, except in the following case: KEN # is not asserted for 
accesses to the top 64-KByte of main memory controlled by the PCMC when the 
SMRAM Enable bit in the DRAM Control Register (Offset 57h) is set to 1 and the area is 
not write protected. If the area is write protected and cacheable, KEN # is asserted for 
code read cycles, but is not asserted during data read cycle. KEN # is asserted for any 
CPU access within the range of 512-KBytes.,..1 024-KBytes if the corresponding Cache 
Enable bit in the PAM [6:0] Registers (offsets 59h-5Fh) is set to 1. When the Pentium 
processor indicates that the current read cycle can be cached by asserting CACHE # 
and the PCMC responds with KEN # , the cycle is converted into a burst cache line fill. 
The CPU samples KEN# with the first of either BRDY# or NA#. 
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Signal Type Description 

SMIACH in SYSTEM MANAGEMENT INTERRUPT ACTIVE: The Pentium processor asserts 
SMIACT # to indicate that the processor is operating in System Management Mode 
(SMM). When the SMRAM Enable bit in the DRAM Control Register (offset 57h) is set 
to 1, the PCMC allows CPU accesses SMRAM as permitted by the SMRAM Space 
Register at configuration space,offset 72h. 

PEN# out PARITY ENABLE: The PEN # signal, along with the MCE bit in CR4 of the Pentium 
processor, determines whether a machine check exception will be taken by the CPU as 
a result of a parity error on a read cycle. The PCMC asserts PEN # during DRAM read 
cycles if the MCHK on DRAM/L2 Cache Data Parity Error Enable bit in the Error 
Command Register (offset 70h) is set to 1. The PCMC asserts PEN # during CPU 
second level cache read cycles if the MCHK on DRAM/L2 Cache Data Parity Error 
Enable and the L2 Cache Parity Enable bits in the Error Command Register (offset 7Oh) 
are both set to 1. , 

PCHK# in DATA PARITY CHECK: PCHK# is sampled bythe.PCMC to detect parity errors on 
CPU read cycles from main memory if the Parity Error Mask Enable bit in the DRAM 
Control Register (offset 57h) is reset to O. PCHK # is sampled by the PCMC to detect 
parity errors on CPU read cycles from the second level cache if the L2 Cache Parity 
Enable bit in the Error Command Register (offset 70h) is set to 1. If incorrect parity was 
detected on a data read, the PCHK # signal is asserted by the Pentium processor two 
clocks after BRDY# is returned. PCHK# is asserted for one.clock for each clock in 
which a parity error was detected. 
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2.2 DRAM Interface 
Signal. 

RAS[5:0]# 

RAS[7:6] # 

Type Description 

out ROW ADDRESS STROBES: The RAS[5:0] # signals are used to latch the row 
address on the MA[10:0] lines into the DRAMs. Each RAS[5:0] # signal corresponds 
to one DRAM row. The 82434LX PCMC supports up to 6 rows in the DRAM array. 
Each row is eight bytes wide. These signals drive the RAS# lines of the DRAM array 
directly, without external buffers. 

out he .. 

CAS [7:0] # out COLUMN ADDRESS STROBES: The CAS[7:0] # signals are used to latch the 
column address on the MA[10:0] lines into the DRAMs. Each CAS [7:0] # signal 
.corresponds to one byte of the eight byte-wide array. These signals drive the CAS# 
lines of the DRAM array directly, without external buffers. In a minimum configuration, 
each CAS [7:0] # line only has one SIMM load, while the maximum configuration has 6 
SIMM loads. 

WE# 

MA[10:0] 

MA11 
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out 

out 

out 

DRAM WRITE ENABLE: WE# is asserted during both CPU and PCI master writes to 
main memory. During burst writes to main memory, WE # is asserted before the first 
assertion of CAS[7:0] # and is negated with the last CAS[7:0] #. The WE # signal is 
externally buffered to drive the WE # inputs on the DRAMs. 

DRAM MULTIPLEXED ADDRESS: MA[1 0:0] provide the row and column address to 
the DRAM array. The 82434LX uses MA[10:0] for the complete DRAM address bus. 
The MA[1 0:0] lines are externally buffered to drive the multiplexed address lines of 
the DRAM array. 
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2.3 Cache Interface 
Signal 

CALE 

CADS[1:0]#, 
CR/W[1:0]# 

CAA[6:3] 
CAB[6:3] 

Type Description 

out CACHE ADDRESS LATCH ENABLE: CALE controls the external latch between the 
host address lines and the cache address lines. CALE is asserted to open the 
external latch, allowing the host address lines to propagate to the cache address 
lines. CALE is negated to latch the cache address lines. 

out This sil:)nal pin has two functions, depending on the type of SRAMs used for the 
second level cache. 

CACHE ADDRESS STROBE: CADS[1 :0] # are used with burst SRAMs. When 
asserted, CADS [1 :0] # cause the burst SRAMs to latch the cache address on the 
rising edge of HCLK. CADS[1:0] # are glitch-free synchronous signals. CADS[1:0] # 
functionality is selected by the SRAM type bit in the Secondary Cache Control 
Register. Two copies of this signal are provided fOr timing reasons only. 

CACHE READ/WRITE: CR/W# provide read/write control to the second level 
cache when using asynchronous dual-byte select SRAMs. This functionality is 
selected by the SRAM Type and Cache Byte Control Bits in the Secondary Cache 
Control Register. The two copies of this signal are always driven to the same logic 
level. 

out CACHE ADDRESS [6:3]: CAA[6:3] and CAB [6:3] are connected to address lines 
A[3:0] on the second level cache SRAMs. CAA[4:3] and CAB [4:3] are used with 
standard SRAMs to advance through the burst sequence. CAA[6:5] and CAB[6:5] 
are used during second level cache write-back cycles to address the modified lines 
within the addressed sector. Two copies of these signals are provided for timing 
reasons only. The two copies are always driven to the same logic level. 
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Signal Type Description 

COE[1:0]# out CACHE OUTPUT ENABLE: COE[1 :0] # are asserted when data is to be read from 
the second level cache and are negated at all other times. Jwo copies of this signal 
are provided for timing reasons only. The two copies are always driven to the same 
logic level. . 

CWE[7:0]#, out This signal pin has two functions, depending on the type of SRAMs used for the 
CBS[7:0] # second level cache. ' . 

CACHE WRITE ENABLES: CWE[7:0] # are asserted to write data to the second 
level cache SRAMs on a byte-by-byte basis. CWE7 # controls the most significant 
byte while CWEO # controls the least significant byte. These signals are cache write 
enables when using burst SRAMs (SRAM Type bit in SCC Register is 1) or when 
using asynchronous SRAMs (SRAM Type bit in SCC Register is 0) and the Cache 
Byte Control Bit is 1 . 

CACHE BYTE SELECTS: The CBS[7:0] # lines provide byte control to the 
secondary cache when using dual-byte select asynchronous SRAMs. These signals 
are Cache Byte select lines when the SRAM Type and Cache Byte Control Bits in the 
SCC Register are both O. 

2.4 PCI Interface 
Signal Type Description 

C/BE[3:0]# tis . PCI BUS COMMAND AND BVTE ENABLES: C/BE[3:0] # are driven by the current 
bus master during the address phase of a PCI cycle to define the PCI command, and 
during the data phase as the PCI byte enables. The PCI commands indicate the 
current cycle type, and the PCI byte enables indicate which byte lanes carry 
meaningful data. C/BE[3:0] # are outputs of the PCMC during CPU cycles that are 
directed to PCL C/BE[3:0] # are inputs when the PCMC acts as a slave. The 
command encodings and types are listed below. 

C/BE[3:0] # Command 
- 0000 Interrupt Acknowledge 

0001 Special Cycle 
0010 1/0 Read 
0011 110 Write 
0100 Reserved 
0101 Reserved 
0110 Memory Read 
0111 Memory Write 

. -
1000 Reserved 
1001 . Reserved 
1010 Configuration Read 
1011 Configuration Write 
1100 Memory Read Multiple 
1101 Reserved 
1110 Memory Read Line 
1111 Memory Write and Invalidate 
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SIgnal Type DescrIptIon 

FRAME# sltls CYCLE FRAME: FRAME # is driven by the current bus master to indicate the 
beginning and duration of an access. FRAME # is asserted to indicate that a bus 
transaction is beginning. While FRAME# is asserted, data transfers continue. When 
FRAME# is negated, the transaction is in the final data phase. FRAME# is an output 
of the PCMC during CPU cycles which are directed to PCI. FRAME# is an input to the 
PCMC when the PCMC acts as a slave. -

IRDY# sltls INITIATOR READY: The assertion of IRDY# indicates the current bus master's ability 
to complete the current data phase. IRDY # works in conjunction with TROY # to 
indicate when data has been transferred. On PCI, data is transferred on each clock 
that both IRDY # and TROY # are asserted. During read cycles, IRDY # is used to 
indicate that the master is prepared to accept data. During write cycles, IRDY # is used 
to indicate that the master has driven valid data on the AD[31 :Ojlines. Wait states are 
inserted until both IRDY # and TROY # are asserted together. IRDY # is an output of 
the PCMC when the PCMC is the PCI master. IRDY # is an input to the PCMC when 
the PCMC acts as a slave. 

TRDY# sltls TARGET READY: TROY # indicates the target device's ability to complete the current 
data phase of the transaction. It is used in conjunction with IRDY #. A data phase is 
completed on each clock that TROY # and IRDY # are both sampled asserted. During 
read cycles, TROY # indicates that valid data is present on AD[31 :Ojlines. During write 
cycles, TROY # indicates the target is prepared to accept data. Wait states are 
inserted on the bus until both IRDY # and TROY # are asserted together. TROY # is an 
output of the PCMC when the PCMC is the PCI slave. TROY # is an input to the PCMC 
when the PCMC is a master. 

DEVSEL# sltls DEVICE SELECT: When asserted, DEVSEL# indicates that the driving device has 
decoded its address as the target of the current access. DEVSEL # is an output of the 
PCMC when PCMC is a PCI slave and is derived from the MEMCS# input. MEMCS# 
is generated by the expansion bus bridge as a decode to the main memory address 
space. During CPU-to-PCI cycles, DEVSEL# is an input. It is used to determine if any 
device has responded to the current bus cycle, and to detect a target abort cycle. 
Master-Abort termination results if no subtractive decode agent exists in the system, 
and no one asserts DEVSEL # within a j)rogrammed number of clocks. 

STOP # sltls STOP: STOP# indicates that the current target is requesting the master to stop the 
current transaction. This signal is used in cOnjunction with DEVSEL# to indicate 
disconnect, target-abort, and retry cycles. When PCMC is acting as a master on PCI, if 
STOP# is sampled active on a rising edge of PCLKIN, FRAME# is negated within a 
maximum of 3 clock cycles. STOP# may be asserted by the PCMC in three cases. If a 
PCI master attempts to access main'memory when another PCI master has locked 
main memory, the PCMC asserts STOP # to signal retry. The PCMC detects this 
condition when sampling FRAME # and LOCK # both active during an address phase. 
When a PCI master is reading from main memory, the PCMC asserts STOP# when the 
burst cycle is about to cross a cache line boundary. When a PCI master is writing to 
main memory, the PCMC asserts STOP # upon filling either of the two PCI-to-main 
memory posted write buffers. Once asserted, STOP# remains asserted until FRAME# 
is negated. 
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Signal Type Description 

PERR# sltls PARITY ERROR: PERR # may be pulsed by any agent that detects a parity error during 
an address phase, or by the master or the selected target during any data phase in which 
the AD lines are inputs. The PERR # signal is enabled when the PERR # on Receiving 
Data Parity Error bit in the Error Command Register (offset 70h) and the Parity Error 
Enable bit in the PCI Command Register (offset 04h) are both set to 1. 
When enabled, CPU-to-PCI write data is checked for parity errors by sampling the 
PERR # signal two PCI clocks after data is driven. Also, when enabled, PERR # is 
asserted by the PCMC when it detects a data parity error on CPU read data from PCI and 
PCI master write data to main l'fIemory. PERR # is neither sampled nor driven by the 
PCMC when either the PERR # on Receiving Data Parity Error bit in the Error Command 
Register or the Parity Error Enable bit in the PCI Command Register is reset to O. 

SERR# old SYSTEM ERROR: SERR # may be pulsed by any agent for reporting errors other than 
parity. SERR # is asserted by the PCMC whenever a serious system error (not 
necessarily a PCI error) occurs. The intent is to have the PCI central agent (for example, 
the expansion bus bridge) assert NMI to the processor. Control over the SERR # signal is 
provided via the Error Command Register (offset 70h) when the Parity Error Enable bit in 
the PCI Command Register (offset 04h) is set to 1. When the SERR # DRAM/L2 Cache 
Data Parity Error bit is set to 1, SERR # is asserted upon detecting a parity error on CPU 
read cycles from DRAM. If the L2 Cache Parity bit is also set to 1, SERR # will be 
asserted upon detecting a parity error on CPU read cycles from the second level cache. 
The Pentium processor indicates these parity errors to the PCMC via the PCHK # signal. 
When the SERR # on PCI Address Parity Error bit is set to 1, the PCMC asserts SERR # if 
a parity error is detected during the address phase of a PCI master cycle. 

I When the SERR # on Received !;,CI Data Parity bit is set to 1, the PCMC asserts SERR # 
if a parity error is detected on PCI during a CPU read from PCI,During CPU to PCI write 
cycles, when the SERR # on Transmitted PCI Data Parity Error bit is set to 1, the PCMC 
asserts SERR # in response to sampling PERR # active. When the SERR # on Received 
Target Abort bit is set to 1, the PCMC asserts SERR # when the PCMC receives a target 
abort on a PCMC initiated PCI cycle. If the Parity Error Enable,bit in the PCI Command 
Register is reset to 0, SERR # is disabled and is never asserted by the PCMC. 
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The following nomenclature is used for access attributes. 

RO Read Only. If a register is read only, writes to this register have no effect. 

R/W Read/Write. A register with this attribute can be read and written. 

R/WC Read/Write Clear. A register bit with this attribute can be read and written. However, a write of a 1 
clears (sets to 0) the corresponding bit and a write of a 0 has no effect. 

3.1 110 Mapped Registers 

The 82434LX PCMC contains three registers that reside in the CPU 110 address space-the Configuration 
Space Enable (CSE) Register, the Turbo-Reset Control (TRC) Register and the Forward (FORW) Register. 
These registers can not reside .in PCI configuration space because of the special functions they perform. The 
CSE Register enables/disables the configuration space and, hence, can not reside in that space. The TRC 
Register enables/disables deturbo mode which effectively slows the processor to accommodate software 
programs that rely on the slow speed of PC/XT systems to time certain events. The FORW Register deter­
mines which of the possible hierarchical PCI Buses a cycle is directed. The 82434LX uses mechanism "" 2 for 
accessing PCI configuration space. 
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3.1.2 CSE-CONFIGURATION SPACE ENABLE REGISTER 

I/O Address: OCF8h 
Default Value: OOh 

Read/Write 
8 bits 

Attribute: 
Size: 

The CSE Register enables/disables configuration space access and provides access to specific functions 
within a PCI agent. The register is located in the CPU 1/0 address space. The PCMC, as a Host/PCI Bridge, 
supports multi·function devices on the PCI Bus. The function number permits individual configuration spaces 
for up, to eight functions within an agent. The register is located in the CPU I/O address space. 

Bit Description 

7:4 KEY FIELD (KEY)-R/W: This field is used only when the PCI Mechanism Control Register (PMC) 
indicates Configuration Access Mechanism 2 is to be used. When the key field is programmed to Oh, 
the PCI configuration space is disabled. When the key field is programmed to a non-zero value, all 
CPU accesses to CnXXh (where n is a non zero value) are forwarded to PCI as configuration space 
accesses. Additionally, when the key field is programmed to a non-zero value, all CPU accesses to 
COXXh are intercepted by the PCMC and directed to a PCMC internal register. 

3:1 FUNCTION NUMBER (FN)-R/W: For multi-function devices, this field selects a particular function 
within a PCI device. During a configuration cycle, bits[3:1] become part of the PCI Bus address and 
correspond to AD[10:8]. 

0 RESERVED 
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Table 1. PCMC Configuration Space (Continued) 

Address Register 
Offset Symbol Access Register Name 

72h SMRS SMRAM Space Control R/W 

73-77h Reserved 

78-79h MSG Memory Space Gall R/W 

7A-7B Reserved 

7C-7Fh FBR Frame Buffer Range R/W 

80-FFh Reserved 

NOTE: 
Shaded rows indicate register differences between the 82434LX and 82434NX devices. For non-shaded rows, the registers 
are the same for the two devices. 

3.2.1 CONFIGURATION SPACE ACCESS MECHANISM 

The 82434LX sJpports Configuration Space Access Mechanism #2 and the 82434NX supports both configu­
ration space access mechanisms # 1 and # 2. The mechanism is selected via the PCAMS bit in the PMC 
Register. The bus cycles used to access PCMC internal configuration registers are described in Section 7.0, 
PCI Interface. 

3.2.1.1 Access Mechanism # 1: 
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Type 0 Access 

If the Forward Register contains OOh a Type 0 configuration access is generated on the PCI Bus (Figure 6). For 
type 0 configuration cycles, AD[1:0] =00. Host CPU address bits A[7:2] are not translated and become 
AD[7:2] on the PCI Bus. AD[7:2] select one of the 256 8-bit 110 locations in the PCI configuration space. The 
FUNCTION NUMBER field from the CSE Register (CSE[3:1]) is driven on AO[10:8]. Host CPU address bits 
A[11 :8] are mapped to an IDSEL input for each of the 16 possible PCI devices. The IDSEL input for each PCI 
device must be hard-wired to one of the AD[31:16] signals on the PCI Bus. AD16 is reserved for the PCMC. 
When CPU address A[11:8] = Fh, PCI address bits A31 = 1 and A[30:16] =OOh. Other devices on the PCI Bus 
should not use AD16. Note that when A[11:8] =Oh, an access to the PCMC internal registers occurs and the 
cycle is not forwarded to the PCI Bus. 
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Type 1 Access 

If the Forward Register is non-zero a Type 1 configuration access is generated on PCI. For type 1 configuration 
cycles, AD[1 :0] = 01. AD[10:2] are generated the same as for the type 0 configuration cycle. Host CPU 
address bits A[11:8] contain the specific device number and are mapped to AD[14:11]. AD[23:16] contain the 
Bus Number of tlie PCI Bus that is to be accessed and corresponds to the Forward Address Register bits 
[7:0]. 

During a Type 1 configuration access AD[1 :0] = 01 (Figure 7). The Register Index and Function Number are 
mapped to the AD lines the same way in Type 1 configuration access as in a Type 0 configuration access. 
CPU address bits A[11 :8] are mapped directly to PCllines AD[14:11] as the Device Number. The contents of 
the Forward Register are mapped to AD[23:16] to form the Bus Number. 

PCI Address 
AO[31:0] 

31 

o 

24 

15 12 11 8 7 2 

CPU Address 11 1 00 I Bus I Reg • 
A[15:2]. BE[7:0]_ . Number Index 

l ,'1 
l /' i 

..... l/ / I 
,/ i 

• / t i l t 
.••• l l' 

,I I 

15 14 210 

Figure 7. Mechanism #2 Type 1 Host-to-PCI Address Mapping 
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3.2.2 VID-VENDOR IDENTIFICATION REGISTER 

Address Offset: 
Default Value: 
Attribute: " 
Size: 

00-01h 
SOS6h 
Read Only 
16 bits 

The VID Register contains the vendor identification number. This 16-bit register combined with the Device 
Identification Register uniquely identify any PCI device. Writes to this register have no effect. 

Description 

15:0 VENDOR IDENTIFICATION NUMBER: This is a 16-bit value assigned to Intel. 

3.2.3 DID-DEVICE IDENTIFICATION REGISTER 

Address Offset: 
Default Value: 
Attribute: 
Size: 

02-03h 
04A3h 
Read Only 
16 bits 

This 16-bit register combined with the Vendor Identification Register uniquely identifies any PCI device. Writes 
to this register have no effect. 

Bits Description 

15:0 DEVICE IDENTIFICATION NUMBER: This is a 16 bit value assigned to the PCMC. 

2-252 



intelQP 82434LX/82434NX 

3.2.4 PCICMD-PCI COMMAND REGISTER 

Address Offset: 04-05h 
06h 
Read/Write 
16 bits 

Default: 
Attribute: 
Size: 

This 16-bit register provides basic control over the PCMC's ability to respond to PCI cycles. The PCICMD 
Register enables and disables the SERR# signal, the parity error signal (PERR#), PCMC response to PCI ' 
special cycles, and enables and disables PCI master accesses to main memory. 

Bits Description 

15:9 ' RESERVED 

8 SERR# ENABLE (SERRE): SERRE enables/disables the SERR# signal. When SERRE= 1 and 
PERRE = 1 , SERR # is asserted if the PCMC detects a PCI Bus address/ data parity error, or main 
memory (DRAM) or cache parity error, and the corresponding errors are enabled in the Error-
Command Register. When SERRE = 1 and bit 7 in the Error Command Register is set to 1, the PCMC 
asserts SERR # when it detects a target abort on a PCMC-initiated PCI cycle. When SERRE = 0, 
SERR # is never asserted. 

7 RESERVED 

6 PARITY ERROR ENABLE (PERRE): PERRE controls the PCMC's response to PCI parity errors. This 
bit is a master enable for bit 3 of the ERRCMD Register. PERRE works in conjunction with the 
SERRE bit to enable SERR # assertion when the PCMC detects a PCI bus parity error, or a main 
memory or cache parity error. 

5:3 RESERVED 

2 BUS MASTER ENABLE (BME): The PCMC does not support disabling of its bus master capability on 
the PCI Bus. This bit is always set to 1 , permitting the PCMC to function as a PCI Bus master. Writes 
to this bit position have no affect. 

1 MEMORY ACCESS ENABLE (MAE): This bit enables/disables PCI master access to main memory 
(DRAM). When MAE = 1, the PCMC permits PCI masters to access main memory if the MEMCS# 
signal is asserted. When MAE = 0, the PCMC does not respond to PCI master main memory 
accesses (MEMCS# asserted). 

0 I/O ACCESS ENABLE (IOAE): The PCMC does not respond to PCII/O cycles, hence this command 
is not supported. PCI master access to I/O space on the Host Bus is always disabled. 
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3.2.5 PCISTS-PCI STATUS REGISTER 

Address Offset: 
Default Value: 
Attribute: 
Size: 

06-07h 
40h 
Read Only, Read/Write Clear 
16 bits 

PCISTS is a 16-bit status register that reports the occurrence of a PCI master abort, PCI target abort, and 
DRAM or cache parity error. PCISTS also indicates the DEVSEL# timing that has .been set by the PCMC 
hardware. 8its[15:12] are read/write clear and bits[10:9] are read only. . 

Bits Attribute Description 

15 RESERVED 

14 R/WC SIGNALED SYSTEM ERROR (SSE): When the PCMC asserts the SERR# signal, this bit 
is also set to 1. Software sets SSE to 0 by writing a 1 to this bit. 

13 R/WC RECEIVED MASTER ABORT STATUS (RMAS): When the PCMC terminates a Host-to-
PCI transaction (PCMC is a PCI master), which is not a special cycle, with a master abort, 
this bit is set to 1 . Software resets this bit to (j by writing a 1 to it. 

12 R/WC RECEIVED TARGET ABORT STATUS (RTAS):When a PCMC-initiatedPCI transaction 
is terminated with a target abort, RT AS is set to 1. The PCMC also asserts SERR # if the 
SERR # Target Abort bit in the ERRCMD Register is 1. Software resets RTAS to 0 by 
writing a 1 to it. 

11 RESERVED 

10:9 RO DEVSEL# TIMING (DEVT): This 2-bit field indicates the timing of the DEVSEL# signal 
when the PCMC responds as a target. The PCI specification defines three allowable 
timings for assertion of DEVSEL#: 00 = fast, 01 = medium, and 10=slow (DEVT= 11 is 
reserved). DEVT indicates the slowest time that a device asserts DEVSEL # for any bus 
command, except configuration read and write cycles. Note that these two bits determine 
the slowest time that the PCMC asserts DEVSEL #. However, the PCMC can also assert 
DEVSEL # in medium time. 

The PCMC asserts DEVSEL# in response to sampling MEMCS# asserted. The PCMC 
samples MEMCS# one and two clocks after FRAME# is asserted. If MEMCS# is 
asserted one PCI clock after FRAME # is asserted, then the PCMC responds with 
DEVSEL# in slow time. 

8 R/WC DATA PARITY DETECTED (DPD): This bit is set to 1 when all of the following conditions 
are met: 1). The PCMC asserted PERR# or sampled PERR# asserted. 2). THe PCMC 
was the bus master for the operation in which the error occurred. 3). The PERRE bit in 
the Command Register is set to 1. Software resets DPD to 0 by writing a 1 to it. 

7:0 RESERVED 
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SRAM TYPE (SRAMT): This bit selects between standard SRAMs or burst SRAMS to implement the 
second level cache. When SRAMT = 0, standard SRAMs are selected. When SRAMT = 1, burst 
SRAMs are selected. This bit reflects the signal level on the A29 pin at the rising edge of the PWROK 

This value can be overwritten with subsequent writes to the sec 
4 82434LX: SECONDARY CACHE ALLOCATION (SCA): SCA controls when the PCMC performs line 

fills in the second level cache. When SCA is set to 0, only CPU reads of cacheable main memory with 
CACHE # asserted are cached in the second level cache. When SCA is set to 1, a" CPU reads of 
cacheable main memory are cached in the second level cache. . 

3 CACHE BYTE CONTROL (CBC): When programmed for asynchronous SRAMs, this bit defir)es 
whether the cache uses individual write enables per byte or has a single write enable and byte select 
lines per byte. When CSC is set to 1, write enable control is used. When CSC is set to 0, byte select 
control is used. 

2 82434LX:RESERVED 

82434LX: SECONDARY CACHE WRITE POLICY (SCWP): SCWP selects between write-back and 
write-through cache pOlicies for the second level cache. When SCWP = 0 and the second level cache 
is enabled (bit 0 = 1), the second level cache is configured for write-through mode. When SCWP = 1 
and the second level cache is enabled (bit 0 = 1), the second level cache is configured for write-back 
mode. 

o SECONDARY CACHE ENABLE (SCE): SCE enables and disables the secondary cache. When 
SCE = 1, the secondary cache is enabled. When SCE = 0, the secondary cache is disabled. When the 
secondary cache is disabled, the PCMC forwards a" main memory cycles to the DRAM interface. 
Note that setting this bit to 0 does not affect existing valid cache lines. If a cache line contains 
modified data, the data is not written back to memory. Valid lines in the cache remain valid. When the 
secondary cache is disabled, the CWE[7:0] # lines remain negated. COE[1 :0] # may still toggle. 

When system software disables secondary caching through this register during run-time, the software 
shpuld first flush the second level cache. This process is accomplished by first disabling first level 
caching via the PCE bit in the HCS Register. This prevents the KEN # signal from being asserted, 
which disables any further line fills. At this pOint, software executes the WSINVD instruction to flush 
the caches. When the instruction completes, bit 0 of this register can be reset to 0, disabling the 
secondary cache. The first level cache can then be enabled by writing the PCE bit in the HCS 
Register. 
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3.2.15 HBC-HOST READ/WRITE BUFFER CONTROL 

Address Offset: 53h 
Default Value: OOh 

Read/Write 
8 bits 

Attribute: 
Size: 

The HBC Register enables and disables Host-to-main memory and Host-to-PCI posting of write cycles. When 
posting is enabled, the write buffers in the LBX devices post the data that is destined for either main memory 
or PCI. This register also permits a CPU-to-main memory read cycle to be performed before any pending 
posted write data is written to memory. 

Bits 

7:4 

3 

2 

o 

2-260 

Description 

RESERVED 

READ-AROUND-WRITE ENABLE (RAWCM): If enabled, the PCMC, during a CPU read cycle to 
memory where posted write cycles are pending, internally .snoops the write buffers. If the address of 
the read differs from the posted write addresses, the PCMC initiates the memory read cycle ahead of 
the pending posted memory write. When RAWCM = 0, the pending posted write is written to memory 
before the memory read is performed. When RAWCM = 1, the PCMC initiates the memory read ahead 
of the pending posted memory writes. 

RESERVED 

HOST-yO-PCI POSTING ENABLE (HPPE): This bit enables/disables the posting of Host-to-PCI 
write data in the LBX posting buffers. When HPPE = 1, up to 4 Dwords of data can be posted to PCI. 

_ HPPE = 0 is reserved. -Buffering is disabled and each CPU write does not complete until the PCI 
transaction completes (TROY # is asserted). 

82434LX: HOST-TO-MEMORY POSTING ENABLE (HMPE): This bit enables/disables the posting of 
Host-to-main memory write data in the LBX buffers. When HMPE = 1, the CPU can post a single write 
or a burst write (4 Qwords). The CPU burst write completes at 4-1-1-1 when the second level cache is 
in write-back mode and at 3-1-1-1 when the second level cache is either disabled or in write-through 
mode. When HMPE = 0, Host-to-main memory posting is disabled and the CPU write cycles do not 
complete until the data is written to memory. 
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3.2.16 PBC-PCI READ/WRITE BUFFER CONTROL REGISTER 

Address Offset: 54h 
Oefault Value: OOh 

Read/Write 
8 bits 

Attribute: 
Size: 

The PBC Register enables and disables PCI-to-main memory write posting and permits single CPU-to-PCI 
writes to be assembled into PCI burst cycles. 

Bits Description 

7:3 RESERVED 

2 LBXs CONNECTED TO TRDY #: The TROY # pin on the LBXs can be connected either to the PCI 
TROY # signal or to ground. The cycle time for CPU-to-PCI writes is improved if TROY # is connected 
to the LBXs. Since there are two LBXs used in a system, connecting this signal to the LBXs increases 
the electrical loading of TROY # by two loads. When the LBXs are externally hard-wired to TROY #. 
this bit should be set to 1. Note that this should be done prior to the first Host-to-PCI write or data 
corruption will occur. Setting this bit to 1 enables the capability of CPU-to-PCI writes at 2-1-1-1 ... 
(PCI clocks). When this bit is 0, the LBXs are not connected to TROY # and CPU-to-PCI writes are 
completed at 2-2-2-2 ... timing. 

1 PCI BURST WRITE ENABLE (PBWE): This bit enables and disables PCI Burst memory write cycles 
for back-to-back sequential CPU memory write cycles to PCL When PBWE is set to 1 ,PCI burst 
writes are enabled. When PBWE is reset to 0, PCI burst writes are disabled and each single CPU write 
to PCI invokes a single PCI write cycle (each cycle has an associated FRAME# sequence). 

0 PCI-TO-MEMORY POSTING ENABLE (PMPE): This bit enables and disables posting of PCI-to-
memory write cycles. The posting occurs in a pair of four Oword-deep buffers in the LBXs. When 
PMPE is set to 1, these buffers are used to post PCI-to-main memory write data. When PMPE is reset 
to 0, PCI write transactions to main memory are limited to single transfers. The PCMC asserts 
STOP # with the first TROY # to disconnect the PCI Master. 
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3.2.18 DRAMT -DRAM TIMING REGISTER 

Address Offset: 
Default Value: 
Attribute: 
Size: 

58h 
OOh 
Read/Write 
8 bits 

For the 82434LX, this register controls the leadoff latency for CPU DRAM accesses. 

Bits Description 

7:2 RESERVED 

82434LX/82434NX 

o CAS # WAIT-STATE (CWS): When CWS = 1, one additional wait state will be inserted before the first 
assertion of CAS# within a burst cycle. There is n9 additional delay between CAS# assertions. This 
provides additional MA[11 :0] setup time to CAS # assertion. The CWS bit is typically reset to 0 for 
60 MHz operation and set to 1 for 66 MHz operation. 

3.2.19 PAM-PROGRAMMABLE ATTRIBUTE MAP REGISTERS (PAM[6:0)) 

Address Offset: 
Default Value: 
Attribute: 

59-5Fh 
PAMO = OFh, PAM[l :6] = OOh 
Read/Write 

The PCMC allows programmable memory and cacheability attributes on 14 memory segments of various sizes 
in the 512 KByte-1 MByte address range. Seven Programmable Attribute Map (PAM) Registers are used to 
support these features. Three bits are used to specify cacheability and memory attributes for each memory 
segment. These attributes are: ' 

RE: Read Enable. When RE= 1, the CPU read accesses to the corresponding memory segment are direct­
ed to main memory. Conversely, when RE = 0, the CPU read accesses are directed to PCI. 

WE: Write Enable. When WE = 1, the CPU write accesses to the corresponding memory segment are 
directed to main memory. Conversely, when WE = 0, the CPU write accesses are directed to PCI. 

CE: Cache Enable. When CE = 1, the corresponding memory segment is cacheable. CE must not be set to 
1 when RE is reset to 0 for any particular memory segment. When CE = 1 and WE = 0, the correspond­
ing memory segment is cached in the first and second level caches only. on CPU coded read cycles. 

The RE and WE attributes permit a memory segment to be Read Only, Write Only, Read/Write, or disabled. 
For example, if a memory segment has RE = 1 and WE = 0, the segment is Read Only. The characteristics for 
memory segments with these read/write attributes are described in Table 2. 
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Table 2. Attribute Definition 

Read/Write Definition 
Attribute 

Read Only Read cycles: CPU cycles are serviced by the DRAM in a normal manner. 
Write cycles: CPU initiated write cycles are ignored by the DRAM interface as well as the 
cache. Instead, the cycles are passed to PCI for termination. 
Areas marked as Read Only are cacheable for Code accesses only. These regions may be 
cached in the second level cache, however as noted above, writes are forwarded to PCI, 
effectively write protecting the data. 

Write Only Read cycles: All read cycles are ignored by the DRAM interface as well as the second level 
cache. CPU-initiated read cycles are passed onto PCI for termination. The write only state 
can be used while copying the contents of a ROM, accessible on PCI, to main memory for 
shadowing, as in the case of BIOS shadowing. 
Write cycles: CPU write cycles are serviced by the DRAM and cache in a normal manner. 

Read/Write This is the normal operating mode of main memory. Both read and write cycles from the CPU 
and PCI are serviced by the DRAM and cache interface. 

Disabled All read and write cycles to this area are ignored by the DRAM and cache interface. These 
cycles are forwarded to PCI for termination. 

Each PAM Register controls two regions, typically 16-KByte in size. Each of these regions have a 4-bit field. 
The four bits that control each region have the same encoding and are defined in Table 3. 

Table 3. Attribute Bit Assignment 

Bits [7,3] Bits [&,2] Blts[5,1] Bits [4,0] 
Description 

Reserved Cache Enable Write Enable Read Enable 

x x 0 0 DRAM Disabled, Accesses Directed to PCI 

x 0 0 1 Read Only, DRAM Write Protected, Non-
Cacheable 

x 1 0 1 Read Only, DRAM Write Protected, 
Cacheable for Code Accesses Only 

eX 0 1 0 Write Only 

x 0 1 1 Read/Write, Non-Cacheable 

x 1 1 1 Read/Write, Cacheable 

NOTE: 
To enable PCI master access to the DRAM address space from COOOOh to FFFFFh the MEMCS# configuration registers of 
the ISA or EISA bridge must be properly configured. These registers must correspond to the PAM Registers in the PCMC. 

As an example, consider a BIOS that is implemented on the expansion bus. During the initialization process 
the BIOS can be shadowed in main memory to increase the system performance. When a BIOS is shadowed 
in main memory, it should be copied to the same address location. To shadow the BIOS, the attributes for that 
address range should be set to write only. The 'BIOS is shadowed by first doing a read of that address. This 
read is forwarded to the expansion bus. The CPU then does a write of the same address, which is directed to 
main memory. After the BIOS is shadowed, the attributes for that memory area are set to read only so that all 
writes are forwarded to the expansion bus. 
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Table 4. PAM Registers and Associated Memory Segments 

PAM Reg Attribute Bits Memory Segment Comments Offset 

PAMO[3:0) R CE WE RE 080000h-09FFFFh S12K-640K S9h' 

PAMO[7:4) R CE WE RE OFOOOOh-OFFFFFh BIOS Area S9h 

PAM1 [3:0) R CE WE RE OCOOOOh-OC3FFFh IsA Add-on BIOS SAh 

PAM1 [7:4) R CE WE RE OC4000h-OC7FFFh IsA Add-on BIOS SAh 

PAM2[3:0) R CE WE RE OC8000h-OCBFFFh IsA Add-on BIOS SBh 

PAM2[7:4) R CE WE RE OCCOOOh-OCFFFFh IsA Add-on BIOS SBh 

PAM3[3:0) R CE WE RE ODOOOOh-OD3FFFh IsA Add-on BIOS SCh 

PAM3[7:4) R CE WE RE OD4000h-OD7FFFh IsA Add-on BIOS SCh 

PAM4[3:0) R CE WE RE OD8000h-ODBFFFh IsA Add-on BIOS SDh 

PAM4[7:4) R CE WE RE ODCOOOh-ODFFFFh IsA Add-on BIOS SDh 

PAMS[3:0) R CE WE RE OEOOOOh-OE3FFFh BIOS Extension SEh 

PAMS[7:4) R· CE WE RE OE4000h-OE7FFFh BIOS Extension SEh 

PAM6[3:0) R CE WE RE OE8000h-OEBFFFh BIOS Extension SFh 

PAM6[7:4) R CE WE RE OECOOOh-OEFFFFh BIOS Extension SFh 

DOS Application Area (OOOOOh·9FFFh) 

The 640-KByte DOS application area is split into two regions. The first region is 0-S12-KByte and the second 
region is 512-640 KByte. Read, write, and cacheability attributes are always enabled and are not programma­
ble for the 0-512 KByte region. 

Video Buffer Area (AOOOOh·BFFFFh) 

This 128-KByte area is not controlled by attribute bits, CPU-initiated cycles in this region are always forwarded 
to PCI for termination. This area is not cacheable. 

Expansion Area (COOOOh·DFFFFh) 

This 128-KByte area is divided into eight 16-KByte segments. Each segment can be assigned one of four 
Read/Write states: read-only, write-only, read/write, or disabled Memory that is disabled is not remapped. 
Cacheability status can also be specified for each segment. 

Extended System BIOS Area (EOOOOh·EFFFFh) 

This 64-KByte area is divided into four 16-KByte segments. Each segment can be assigned independent 
cacheability, read, and write attributes. Memory segments that are disabled are not remapped elsewhere. 
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3.2.22 ERRCMD-ERROR COMMAND REGISTER 

Address Offset: 
Default Value: 
Attribute: 
Size: 

70h 
OOh 
Read/Write 
8 bits 

The Error Command Register controls the PCMC responses to various system errors. Bit 6 of the PCICMD 
Register is the master enable for bit 3 of this register. Bit 6 of the PCICMD Register must be set to 1 to enable 
the error reporting function defined by bit 3 of this register. Bits 6 and 8 of the PCICMD Register are the master 
enables for bits 7,6,5,4, and.1 of this register. Both bits 6 and.8 of the PCICMD Register must be set to 1 to 
enable the error reporting functions defined by bits 7, 6, 5, 4, and 1 of this register. 
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