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Multi-Cache Controller™

DATA SHEET Integrated Cache Controller for SuperSPARC

DESCRIPTION

The STP1091 is a high-performance external cache controller for the STP1020 (SuperSPARC) and STP1021 (Super-
SPARC-II) microprocessors. It is used when a large secondary cache or an interface to a non-MBus system is required.
The 2.2 million transistor STP1091 supports up to 2Mbytes of direct-mapped secondary cache (XBus™) so that effective
memory latencies are reduced. The cache controller also integrates 33x8k synchronous tag RAM to reduce system cost.
The STP1091 can be configured to interface with two multi-processor system buses: MBus, a circuit-switched MP bus,
and XBus, a packet-switched bus. It isolates the SuperSPARC processor from these system buses, allowing faster proces-
sor clock operation with a slower system clock.

The STP1091 is a new version of the multi-cache controller STP1090. Like its predecessor this new part is fully SPARC
version 8 compliant and is completely upward compatible with the earlier SPARC version 7 implementations running
over 8500 SPARC applications and development tools.

B» The 50 MHz and 60 MHz versions of the STP1091 are for use with the 50 MHz and 60 MHz versions of the STP1020,
respectively. The 75 MHz and 90 MHZ version of the STP1091 is usable for either the 75 MHz version of the STP1021
or the 7SMHz and 90 MHz version of the STP1021A respectively.

All references to STP1021 in this document also apply to STP1021A.

Features Benefits
+ High performance cache controller with 75/90 MHz * Delivers optimum STP1021/STP1021A
operating frequency (SuperSPARC) performance
+ Selectable system bus interface * Increases reliability by reducing number of devices
- SPARC standard MBus or other multiprocessing Buses required in systems
+ Cache coherency support for multiprocessing + Allows a wide range of scalable systems to be built
* Processor bus (VBus) and system bus (MBus or XBus) may * Decouples processor from rest of the system to permit
be operated at different frequencies ease of frequency scaleability
* Integrated cache tags and cache controller with support for + Provides flexibility in external cache configurations for
several external cache sizes a variety of applications
- 1 Mbyte (MBus) / 512 KBytes, 1 Mbyte, or 2 MBytes
(XBus)
* Integrated cache hit/miss monitoring registers + Convenient cache performance monitoring support
+ 8-Bit Boot Bus for ROM and Peripherals (XBus only) + Eliminates slow devices from high speed XBus
+ Built-In Self Test (BIST) logic * Provides quick check of device integrity
* Full JTAG interface (IEEE1149.1) + Provides better testability at the board/system level
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The STP1091 is intended for use in a broad range of applications from uniprocessor desktop machines to large multipro-
cessor servers. The STP1091 external cache controller supports multiprocessor configurations using either MBus or
XBus interfaces with up to 2 MBytes of secondary cache.

Figure 1 shows an STP1021 based system using the STP1091 external cache controller in an MBus configuration. In this
mode, it supports either no external cache or IMByte external cache.
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Figure 1. Typical STP1091 Uniprocessor / Multiprocessor System with MBus Interface

Figure 2 shows an STP1021 based system using the STP1091 controller in an XBus configuration. In this mode, it sup-
ports cache sizes of 0.5 Mbyte, 1 Mbyte, or 2 MBytes. A maximum of four bus watchers can interface with the STP1091,
and each of these can support different system buses.
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Figure 2. STP1091 System with XBus Interface and External Bus Watchers
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TECHNICAL OVERVIEW

Architecture

Figure 3 shows an overview of the STP1091 microarchitecture. The STP1091 can be partitioned into five large functional
blocks:

Cache Controller Core: This includes the external cache tag memory, the processor command logic, and the bus com-
mand logic. The external cache tag memory keeps track of the usage of the secondary cache. The tag memory is
organized as 33 x 8K-bit synchronous memory. In MBus configurations, the tag memory is used for both cache access
and bus snooping, whereas in XBus mode, it is used only for cache access. The processor command logic is a group of
finite state machines that handle incoming commands from SuperSPARC. They generate bus commands through a
request queue. The bus command logic deals with the acknowledgment of these bus requests. The XBus and MBus inter-
faces place all requests in the input queue, and the bus command logic places corresponding replies in the reply queue.

Processor Interface: The STP1091 interfaces to the SuperSPARC processor through the VBus. The processor interface
block shields the bus command logic from VBus arbitration by buffering all VBus accesses. It is also responsible for arbi-
trating the usage of VBus among the SuperSPARC processor, processor command logic, and the bus command logic.

System Bus Interface: This includes the MBus interface, the XBus interface, and the XBus arbitration logic. The
STP1091 operates in the MBus or XBus mode, as selected by the MBSEL pin. When MBSEL is high, the MBus interface
is selected.

Queues and Synchronizers: The input queue, request queue, and reply queue are first-in, first-out (FIFO) queues used
to communicate between the two clock domains, namely the processor clock and the bus clock. They are implemented

B» with dual-port register files. Control strobes are sent between the two domains through synchronizers, which can be dis-
abled for synchronous operation where both clocks are the same.

Boot Bus Interface: The boot bus interface handles all accesses to the 8-bit boot bus. It implements the address and data
multiplexing functions on the bus, as well as the automatic polling of interrupts.

The STP1091 also integrates BIST (Built-In-Self-Test) logic, JTAG interface, and has features that support system and
software debugging.
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VBus Interface and Memory Tags — XBus Arbiter )I\ZIE?:J:or
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-
Figure 3. STP1091 Block Diagram
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Modes of Operation

The STP1091 allows the system designer to select one of the two modes of operation. This selection is designed-in by
statically connecting the MBSEL pin to Ground or Vcc. When the MBSEL pin is tied to Ground, the STP1091 operates
with XBus interface. When the MBSEL pin is pulled high, the part operates with a MBus interface. Irrespective of the
system bus type, the STP1091 always interfaces to the processor through the VBus.

TABLE 1: Configuration Changes with MBSEL Pin

Feature MBus Interface XBus Interface
Sub-Block Size 32 bytes 64 bytes
Block Size 128 bytes 256 bytes
Minimum Cache 1MB 512 KB
Maximum Cache 1MB 2MB
Boot-Bus Not Available Available
Interrupts From Pins From XBus Packets

VBus is a non-multiplexed synchronous bus. It is especially tailored to provide an efficient connection between the
STP1021, the STP1091 (the external cache controller), and the external cache memory made up of synchronous SRAMs.
It has a 36-bit address bus, and a 64-bit data bus. All transactions on the VBus are synchronized with the STP1021 clock.
The arbiter for the VBus transactions is integrated on the STP1091 chip.

In the VBus mode, the STP1021 provides an ADDR?Z0 signal besides the ADDR20 signal. By contrast, the STP1020N,
and STP1020 do not drive this signal. The ADDR?Z0 is now driven out on a pin that used to be spare3. The ADDR?20 is

useful in systems that incorporate 2 MBytes of external cache, and ifs integration onto the cache controller eliminates an
external inverter.

MBus is a SPARC International standard bus designed to function as a processor-independent bus between one or more
processors and memory. It is a 64-bit multiplexed high-performance bus. It is fully synchronous with all the transfers
controlled by an MBus clock. It supports block transfers in sizes up to 128 bytes with a peak transfer rate of 320
MBytes/s. All transactions on the MBus are arbitrated by an external arbiter. The arbitration algorithm is not included in
the MBus definition to allow flexibility in system design. MBus is defined for uniprocessor and multiprocessor systems.
The uniprocessor form of MBus is termed “Levell”, and the multiprocessor version is called “Level2”.

XBus is an extension bus that allows the STP1091 to be connected to one or more system bus interfaces called “Bus

Watchers”. XBus uses an advanced, synchronous, packet-switched protocol to provide low latency and high bandwidth.
It consists of 82 bussed signals, along with three point-to-point arbitration signals per bus watcher. The STP1091 contains
a pipelined arbiter that controls accesses to the XBus. In the XBus mode, the STP1091 supports block sizes of 256 bytes.

SIGNAL DESCRIPTIONS

TABLE 2: Signal Descriptions - MBus Configuration (MBSEL =H)

Signal Type Description
ADDR[35:0] [ lle} Processor physical address bus.
ADDRZ20 o] Inverted physical address ADDR20. Eliminates an external inverter for 2MB cache systems.
100 SuN MICROELECTRONICS July 1997
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TABLE 2: Signal Descriptions - MBus Configuration(MBSEL =H) (Continued)

Signal Type Description

AERR O Indicates either an internal STP1091 error or ERROR is asserted by the processor.

H = No error.
L = An internal processor or STP1091 error.

BPLLRC | Capacitor for the phase filter of the bus clock PLL. This pin should be connected to an external
capacitor to ground. With an internal resistor, this circuit provides the RC time constant for the
phase filter of the bus clock domain PLL.

BURST [1] | Indicates whether a burst access is in progress. BURST is driven at the same time as
ADDR([35:0], and it is asserted during both read bursts and write bursts. BURST is deasserted
on the last address of a burst to allow the STP1091 to stop returning RRDY or WRDY with the
last data of the burst.

H = A burst access is in progress.
L = A burst access is not in progress.

TCHBL [ | This pin indicates the current processor transaction as one that may be cached in an external
cache.

H = Noncacheable access.
L = Cacheable access.

TMDS [ /O | Command strobe. Indicates the beginning of a bus cycle. The VBus master asserts this signal

for one cycle to begin all of its accesses.
When the STP1091 is a bus master, as indicated by WGRT and RGRT being deasserted, it
asserts CMDS to initiate invalidate and demap transactions.
H = Not a command word
L = VBus invalidate or demap command word on ADDR[35:0], DEMAP, and WR.
When the STP1091 is not a bus master, this signal indicates the first cycle of a VBus transaction.
H = Not a command word.
L = VBus command word on ADDR[35:0], CCHBL, CSA, DEMAP, LDST, SIZE[1:0], SU, RD,
and WR.

T3A | Control-space access. The processor asserts this pin when performing a read or write to the

internal tag RAM, E-cache, or registers of the STP1091.
H = Normal memory access.
L = Control-space access.
DATA[63:0] ['] lle} Processor data bus.
DEMAP [l | Asserted with CMDS to indicate demap cycle. As an input indicates an external demap cycle.
H = Non-demap cycle.
L = Demap cycle from system. The TLB entries matching request will be removed.
DPAR[7:0] "] lle} Data bus parity. When parity is enabled, even parity is generated and checked. DPARQ is parity
for bits DATA[63:56]. When parity checking is disabled, odd parity is generated but not checked.
DPARO: DPARA4:
DATA[63:56] DATA[31:24]
DPART: DPARS:
DATA[55:48] DATA[23:16]
July 1997 SUuN MICROELECTRONICS 101
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TABLE 2: Signal Descriptions - MBus Configuration (MBSEL =H) (Continued)

Signal

Type

Description

ERROR 1

Processor error. The processor asserts this pin when it has entered an internal error state. The
STP1091 initiates an internal reset when ERROR is asserted.

H = Normal operation.
L = Processor internal error.

IRL[3:0]

Interrupt request level. This field specifies to the processor the level of the highest priority
interrupt request that is currently pending. If IRL[3:0] = 0000, no interrupts are pending.
Level 15 (IRL[3:0] = 1111): Nonmaskable interrupt.
Level 14: Highest maskable interrupt.
Level 1: Lowest maskable interrupt.
Level 0: No interrupts are pending.

osT [

This pin indicates an atomic load/store (LDSTUB, LDSTUBA, SWAP, or SWAPA) operation. It is
equivalent to the logical OR of RD and WR signals.

H = No LDST.

L = Atomic load/store (LDST) cycle.

MADI[63:0]

lle}

Multiplexed command / data bus.

WAS [

lle}

MBus address strobe. Asserted by current master when a valid address/command is present on
MAD[63:0].

H = A valid address/command is not present on MAD[63:0]

L = A valid address/command is present on MAD[63:0]

B VBB [@

lle}

MBus busy. Asserted when there is any active transaction on MBus.
H = MBus free.
L = MBus busy.

MBus grant. This is a dedicated (not bussed) signal from the MBus arbiter to this bus master.
H = Not granted. The STP1021 may not initiate an MBus transaction.
L = Granted. The STP1021 may initiate an MBus transaction as soon as MBus is free.

MBus request. This is a dedicated (not bussed) signal from the STP1021 to the MBus arbiter.
H = No request.
L = Requesting to initiate a transaction on MBus.

MBSEL 12

MBus select. This pin is used to select the system bus interface. This signal should not be
changed during operation of this device.

H = MBus system interface
L = XBus system interface

MCLK

Bus clock.

lle}

MBus error. Encoded along with MRDY and MRTY to indicate acknowledgment type (the type of
error response).

]
3
3

Description

Idle cycle

Relinquish and retry

Valid data transfer

Reserved

Bus error (ERRORT)

Timeout error (ERROR2)
Uncorrectable error (ERRORS)
Retry

r—rr—IIIXT
rT—rIIrrCrIT
rIrIrCrIr>IT

102

b

SUN MICROELECTRONICS July 1997

&

q

q



B‘ STP1091.frm Page 103 Monday, August 25, 1997 3:08 PM

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

TABLE 2: Signal Descriptions - MBus Configuration(MBSEL =H) (Continued)

Signal

Type

Description

MEXC

O

VBus error. Encoded along with RDY/WRDY and RETRY to indicate acknowledgment type (the
type of error response).

|
]

Description

No reply

Retry

Data transfer complete
Undefined error (UD)
Bus error (BE)
Timeout error (TO)
Reserved

Reserved

rr—r—rIIIXT
r—rIIrrIXT
rIrIrIrc XTI

MID[3:0]

MBus module ID. The identifier of this MBus device and is usually hardwired by the system.
MID3 is the most significant bit (MSB) and MIDO is the least significant bit (LSB).

A @

lle}

Memory inhibit. Asserted by a snooping cache when it notices a coherent read of cache block it
owns. Memory responds to this signal by ignoring the request.
H = No memory inhibit.

L = Inhibit memory. The snooping cache which asserted MIH will respond with the data in
place of memory.

MIRL[3:0]

Interrupt request level. This field specifies the level of the highest priority interrupt request that is
currently pending. If MIRL[3:0] = 0000, no interrupts are pending.

Level 15: (MIRL[3:0] = 1111) NMI (disable all traps).

Level 14: Highest maskable interrupt.

Level 1: Lowest maskable interrupt.

Level 0: No interrupts are pending.

MRDY

lle}

MBus ready. Encoded along with MERR and MRTY to indicate acknowledgment type (the type
of error response). See table in MERR description.

MRTY

MBus retry. Encoded along with MERR and MRDY to indicate acknowledgment type (the type of
error response. See table in MERR description.

WSH [@ 8]

lle}

Memory shared. Asserted by a snooping cache when it notices a coherent read of a cache block
it is caching. Both caches will mark the data as shared.

H = No sharing.

L = Shared data.

OE [

lle}

SRAM output enable. As an output this pin controls the pipelined output enable of external cache
SRAM. It is used as an input to prevent bus collisions.

H = SRAM outputs disabled

L = SRAM outputs enabled

PCLK

Processor clock. Is the same clock as to the processor.

Pending. A store is pending in the STP1091 or on the MBus. This pin is asserted by the
STP1091 when it has a store operation pending internally or on the system bus. This signal
indicates that at least one outstanding write operation has not completed.

H = All write operations issued by processor are completed.

L = One or more write operations that were issued by processor are not yet complete.
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TABLE 2: Signal Descriptions - MBus Configuration (MBSEL =H) (Continued)

Signal Type Description

PLLBYP ¥ | PLL bypass. This pin is used to bypass both of the internal phase lock loops. When PLLBYF is
asserted, PCLK directly supplies timing for the circuits in the STP1091’s processor clock
domain, and BCLK directly supplies timing for the circuits of the STP1091’s bus clock domain.
The normal delay compensation performed by the PLL is defeated.

H = PLLs are enabled. Normal operation.
L = PLLs are disabled. No clock delay compensation.

PPLLRC Capacitor for the phase filter of the processor clock PLL. This pin should be connected to an
external capacitor to ground. With an internal resistor, this circuit provides the RC time constant
for the phase filter of the processor clock domain PLL.

RD M | This pin is asserted when a read address is on ADDR35 - ADDRO. Also asserted with DEMAP
to indicate completion of a bus demap operation by the processor.

H = No read.
L = With DEMAP: demap operation requested by the STP1091 is complete. Without DEMAP:
a data read request. With TDST and WR: an atomic load/store operation.
RESET O Reset. STP1091 output used to reset the processor when the system asserts RSTIN.
H = Normal operation.
L = Reset to processor.

RETRY O Retry. This pin is encoded, along with RRDY or WRDY, and MEXC to indicate the type of
acknowledgment. See MEXC description for table. (If this pin is asserted before RRDY or WRDY
is asserted for an access, the processor should terminate the current access and restart it once
it reacquires the Vbus (if a processor read is pending, a processor write will not be retried until
after the read has completed).)

RGRT (0] Read grant. This pin grants the processor read access on the VBus.

H = Processor not allowed read access.
L = Processor may make read accesses.

RRDY e} Read ready. This pin indicates that read data is valid. When RRDY is asserted, the processor
may reliably sample the incoming data on the same clock edge as RRDY. This signal is used to
qualify data specifically for a read access since a write may also be pending. This signal is
encoded with MEXC and RETRY. See MEXC description for table.

RSTIN @ | Reset in. Reset from the system to the cache controller.

H = Normal operation.
L = Hardware reset (see reset section).
size1 1], sizeo M O These bits indicate the transfer size of the current transaction.

00 = Byte
01 = Half word
10 = Word

11 = Doubleword

3y [ | Supervisor access. This signal is asserted by the processor with CMDS when the access was
initiated in supervisor mode.
H = User (unprivileged) transaction.
L = Supervisor (privileged) transaction.
104 SUN MICROELECTRONICS July 1997
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TABLE 2: Signal Descriptions - MBus Configuration(MBSEL =H) (Continued)
Signal Type Description

IYNC 12 | Synchronous clocks. When this pin is asserted, the synchronizers are bypassed, eliminating
their delay but requiring that BCLK and PCLK be identical.

H = Asynchronous. PCLK and BCLK may have different rates.

L = Synchronous. PCLK and BCLK must be identical.

TCK [ || JTAG test clock.

TDI 2 | | JTAG test data.

TDO o] JTAG test data output or PLL output (see TEST below).

TEST | Three-state all output drivers and monitor PLL on TDO.

T™MS | JTAG test mode select.

TRST | JTAG test reset.

WE[7-0] "] o] SRAM write enables. These signals directly control the write enable signals of synchronous

SRAM used as external cache. These pins are driven only when asserted, otherwise they are in
the high-impedance state. WEX bit ordering corresponds to the big-endian convention. That is:

WED: DATA[63:56]  WEZ: DATA[31:24]
WET: DATA[55:48]  WES: DATA[23:16]
WEZ: DATA[47:40]  WEB: DATA[15:8]
WES: DATA[39:32]  WE7: DATA[7:0]

H = SRAM read
L = SRAM write
WEE o] E-cache write-enable enable. When asserted, the STP1021 may assert its write enables to write
E-cache directly. This pin is used to control the assertion of processor's WE[7:0] signals.
H = The processor may not drive WE[7:0].
L = The processor may drive WE[7:0].

WGRT (0] Write grant. This pin grants the processor write access on the VBus.
H = The processor is not allowed write access.
L = The processor may make write accesses.

WwR [1 I/O | As an input, this pin is asserted with a write address on ADDR[35:0] and write data on
DATA[63:0]. It is also asserted by the processor with DEMAP to send a demap request to the
system bus.

H = Not a write cycle.

L = Write (or load/store with RD and CDST low or demap) cycle.

As an output the STP1091 asserts this pin with an address on ADDR[35:0] to invalidate lines in
the processor’s internal cache(s) containing that address.

H = Normal

L = Demap

WRDY o] Write ready. When WRDY is asserted, the STP1091 has sampled the processor’s write data,
and so the processor may generate the next access. In the case of burst writes, the processor
switches address and data for the next write within the burst on the same clock edge as WRDY
was asserted. This pin is used to qualify data specifically for a write access since a read may
also be pending. This signal is encoded with MEXC and RETRY. See MEXC description for
table.
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1. These pins have internal holding drivers.
2. These pins have internal pull-up resistors.
3. These pins have an open drain.
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TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L)

Signal Type Description

ADDR[35:0] ! 110 Processor physical address bus.

ADDR20 O Inverted physical address ADDR20. Eliminates an external inverter for 2MB cache systems.

BCLK | Bus clock.

BPLLRC | Capacitor for the phase filter of the bus clock PLL. This pin should be connected to an external
capacitor to ground. With an internal resistor, this circuit provides the RC time constant for the
phase filter of the bus clock domain PLL.

BURST ] | Indicates whether a burst access is in progress. BURST is driven at the same time as
ADDR([35:0], and it is asserted during both read bursts and write bursts. BURST is deasserted
on the last address of a burst to allow the STP1091 to stop returning RRDY or WRDY with the
last data of the burst.

H = A burst access is in progress.
L = A burst access is not in progress.
CCERR e} Indicates either an internal STP1091 error or ERROR is asserted by the processor
H = No error.
L = An internal processor or STP1091 error.

TCHEBL !l | This pin indicates the current processor transaction as one that may be cached in an external
cache.

H = Noncacheable access.
L = Cacheable access.
TMDS [ I/0 | Command strobe. Indicates the beginning of a bus cycle. The VBus master asserts this signal
for one cycle to begin all of its accesses. When the STP1091 is a bus master, as indicated by
WGRT and RGRT being deasserted, it asserts CMDS to initiate invalidate and demap
transactions.
H = Not a command word.
L = VBus invalidate or demap command word on ADDR[35:0], DEMAP, and WR.

When the STP1091 is not a bus master, this pin indicates the first cycle of a VBus transaction.
H = Not a command word.
L = VBus command word on ADDR[35:0], CCHBL, CSA, DEMAP, LDST, SIZE[1:0],SU, RD,
and WR.

T3A | Control-space access. The processor asserts this pin when performing a read or write to the
internal tag RAM, E-cache, or registers of the STP1091.

H = Normal memory access.
L = Control space access.

DATA[63:0] lle} Processor data bus.

DEMAP 1] 110 | Asserted with CTMDS to indicate demap cycle. As an input indicates an external demap cycle.
When output:

H = Normal command word.
L = demap cycle system (system should remove TLB entries matching request).
When input:
H = Non-demap cycle.
L = Demap cycle from system. The TLB entries matching request will be removed.
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TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L) (Continued)

Signal Type Description

DPAR[7:0] "] lle} Data bus parity. When parity is enabled, even parity is generated and checked. DPARQ is parity
for bits DATA63-DATA56. When parity checking is disabled, odd parity is generated but not
checked.

DPARO: DPARA4:
DATA[63:56] DATA[31:24]
DPART: DPARS:
DATA[55:48] DATA[23:16]

ERROR ] | Processor error. The processor asserts this pin when it has entered an internal error state. The

STP1091 initiates an internal reset when ERROR is asserted.
H = Normal operation.
L = Processor internal error.

GTLREF | XBus level reference for GTL and GTL/TTL selection. Should be connected to a voltage source
of Vet for GTL operation of the XBus interface signals. Should be connected to Vg for TTL
operation of the XBus interface signals. Since this pin (and GTLREF1) sets threshold levels, care
should be taken to insure that Vet is free of noise. GTLREF and GTLREF1 are connected
together internally.

GTLREF1 | XBus level reference for GTL and GTL/TTL selection. GTLREF and GTLREF1 are connected
together internally.

IRL[3:0] o] Interrupt request Level. This field specifies, to the processor, the level of the highest priority
interrupt request that is currently pending. If IRL[3:0] = 0000, no interrupts are pending.

Level 15: (IRL[3:0] = 1111): Nonmaskable interrupt.
Level 14: Highest maskable interrupt.

Level 1: Lowest maskable interrupt.

Level 0: No interrupts are pending.

LCMDJ[2:0] o] Boot-bus command bits. Commands are issued by the STP1091 and interpreted by one or more

external Boot Bus controllers.

LCMD2 LCMD1 LCMDO Name Description
H H H ADR-HIGH Address bits 23-16 on LDATA
H H L Interrupt Interrupt Status on LDATA
H L H ADR-MED Address bits 15-8 on LDATA
H L L ADR-LOW Address bits 7-0 on LDATA
L H H IDLE-WR Idle for write
L H L READ-VALID Device data on LDATA
L L H WRITE-VALID | STP1091 data on LDATA
L L L IDLE Idie

L[CNDS O Boot-bus command strobe. When asserted, this pin indicates that command information on
LCMD (and write data on LDATA for WRITE-VALID commands) is valid. Input data is latched on
the rising edge.

H = Inactive.
L = Bus command valid.

LDATA[7:0] I/O | Boot-bus address/data.
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

STP1091

TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L) (Continued)

Signal

Type

Description

[DST (1

This pin indicates an atomic load/store (LDSTUB, LDSTUBA, SWAP, or SWAPA) operation. It is
equivalent to the logical OR of RD and WR signals. No other transactions may occur while CDST
is asserted.

H = No LDST.

L = Atomic load/store (LDST) cycle.

MBSEL [@

MBus select. This signal is used to select the system bus interface. This signal should not be
changed during operation of this device.

H = MBus system interface.
L = XBus system interface.

VBus error. Encoded along with RDY/WRDY and RETRY to indicate acknowledgment type (the
type of error response).

|
]

Description

No reply

Retry

Data transfer complete
Undefined error (UD)
Bus error (BE)
Timeout error (TO)
Reserved

Reserved

rr—r—cIIIXT
r—rIIrrCrIT
rIrIrCrIrc I

OE [

lle}

SRAM output enable. As an output, this pin controls the pipelined output enable of external
cache SRAM. It is used as an input to prevent bus collisions.

H = SRAM outputs disabled.

L = SRAM outputs enabled.

Pending. A store is pending in the STP1091 or in the system beyond the STP1091. This signal is
asserted by the STP1091 when it has a store operation pending internally or on the system bus.
This pin indicates that at least one outstanding write operation has not completed.

H = No incomplete write operations outstanding from this processor.

L = One or more write operations issued by this processor are not yet complete.

PCLK

Processor clock. Should be the same as clock to the processor.

PLLBYF @

PLL bypass. This pin is used to bypass both of the internal phase lock loop. When PLLBYP is
asserted PCLK directly supplies timing for the circuits in the STP1091’s processor clock domain,
and BCLK directly supplies timing for the circuits of the STP1091’s bus clock domain. The
normal delay compensation performed by the PLL is defeated.

H = PLLs are enabled. Normal operation.

L = PLLs are disabled. No clock delay compensation.

PPLLRC

Capacitor for the phase filter of the processor clock PLL. This pin should be connected to an
external capacitor to ground. With an internal resistor, this circuit provides the RC time constant
for the phase filter of the processor clock domain PLL.

RD [

This pin is asserted when a read address is on ADDR[35:0]. Also asserted with DEMAP to
indicate completion of a bus demap operation by the processor.
H = No read.

L = With DEMAP: demap operation requested by the STP1091 is complete. Without DEMAP:
a data read request. With LDST and WR: an atomic load/store operation.
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STP1091

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L) (Continued)

Signal

Type

Description

RESET

O

Reset. This STP1091 output is used to reset the processor when the system asserts RSTIN.
H = Normal operation.
L = Reset to processor.

Retry. This pin is encoded, along with RRDY or WRDY, and MEXC to indicate the type of
acknowledgment. See MEXC description for table. If this signal is asserted before RRDY or
WRDY is asserted for an access, the processor should terminate the current access and restart
it once it reacquires the Vbus (if a processor read is pending, a processor write will not be retried
until after the read has completed).

Read grant. This pin grants the processor read access on the VBus.
H = Processor not allowed read access.
L = Processor may make read accesses.

Read ready. This pin indicates that read data is valid. When RRDY is asserted, the processor
may reliably sample the incoming data on the same clock edge as RRDY. This signal is used to
qualify data specifically for a read access since a write may also be pending. This signal is
encoded with MEXC and RETRY. See MEXC description for table.

RSTIN 2

Reset in. Reset from the system to the cache controller.
H = Normal operation.
L = Hardware reset (see reset section).

size1 1], sizeo M

These bits indicate the transfer size of the current transaction.
00 = Byte
01 = Half word
10 = Word
11 = Doubleword

sl

Supervisor access. This pin is asserted by the processor with TMDS when the access was
initiated in supervisor mode.

H = User (unprivileged) transaction.

L = Supervisor (privileged) transaction.

SYNC 12

Synchronous clocks. When this pin is asserted, the synchronizers are bypassed, eliminating
their delay, but requiring that BCLK and PCLK be identical.

H = Asynchronous. PCLK and BCLK may have different rates.

L = Synchronous. PCLK and BCLK must be identical.

Tck @

JTAG test clock.

TDI[A

JTAG test data.

TDO

JTAG test data output or PLL output (see TEST below).

TEST@

3-state all output drivers and monitor PLL on TDO.

T™S [A

JTAG test mode select.

TRST @

JTAG test reset.

110
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L) (Continued)

Signal

Type

Description

WE[7:0] [

O

SRAM write enables. These pins directly control the write enable signals of synchronous SRAM
used as external cache. These pin are driven only when asserted, otherwise they are in the
high-impedance state. WEX bit ordering corresponds to the big-endian convention. That is:

WED: DATA[63:56]  WEZ: DATA[31:24]
WET: DATA[55:48]  WES: DATA[23:16]
WEZ: DATA[47:40]  WEB: DATA[15:8]
WES: DATA[39:32]  WE7: DATA[7:0]

H = SRAM read
L = SRAM write

Write grant. This pin grants the processor write access on the VBus.
H = The processor not allowed write access.
L = The processor may make write accesses.

wR

lle}

As an input, this pin is asserted with a write address on ADDR[35:0]and write data on
DATA[63:0]. It is also asserted by the processor with DEMAP to send a demap request to the
system bus.

H = Not a write cycle.

L = Write (or load/store with RD and LDST low or demap) cycle.

As an output, the STP1091 asserts this pin with an address on ADDR[35:0] to invalidate lines in
the processors’s internal cache(s) containing that address.

H = Normal.

L = Demap.

Write ready. When WRDY is asserted, the STP1091 has sampled the processor’s write data,
and so the processor may generate the next access. In the case of burst writes, the processor
switches address and data for the next write within the burst on the same clock edge as WRDY
was asserted. This pin is used to qualify data specifically for a write access since a read may
also be pending. This pin is encoded with MEXC and RETRY. See MEXC description for table.

XDATA[63:0] I*!

lle}

XBus multiplexed command / data bus.

XREQO[1] &
XREQU[0] 2

Request field from Bus Watcher 0 (BWO).

XREQT[1] @
XREQT[0] 2

Request field from Bus Watcher 1 (BW1).

XREQZ[1] @
XREQZ[0] &

Request field from Bus Watcher 2 (BW2).

XREQ3[1] @
XREQ3[0] 2

Request field from Bus Watcher 3 (BW3).

XPAR[3:0] !

lle}

Parity bits.
XPARS = Parity over XDATA[63:48]
XPAR2 = Parity over XDATA[47:32]
XPAR1 = Parity over XDATA[31:16]
XPARO = Parity over XDATA[15:0]

XGNTO 131

XBus Grant to Bus Watcher 0 (BWO).
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STP1091

TABLE 3: Signal Descriptions - XBus Configuration (MBSEL = L) (Continued)

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

Signal Type Description
XGNTT 18] O XBus Grant to Bus Watcher 1 (BW1).
XGNTZ 18] O XBus Grant to Bus Watcher 2 (BW2).
XGNT3 18] (0] XBus Grant to Bus Watcher 3 (BW3).

1. These pins have internal holding drivers.

2. These pins have internal pull-up resistors.
3. In GTL operation, the I/O buffer is open drain, while in TTL operation the I/O buffer is 3-state.

TABLE 4: Signal Descriptions - Power Connections

Signal Type Description
Veee | Supply voltage (Vcc) for internal (core) logic.
Veeeks | Supply voltage (Vcc) for bus clock and PLL.
Veeckp | Supply voltage (Vcc) for processor clock and PLL.
Veerx | Supply voltage (Vcc) for bus outputs.
Vel | Supply voltage (Vcc) for inputs.
Veep | Supply voltage (Vcc) for processor outputs.
Vssc | Ground for internal (core) logic.
VssckB | Ground for bus clock and PLL.
VssckpP | Ground for processor clock and PLL.
Vssg) | Ground for inputs.
Vssp | Ground for processor outputs.
Vsspx | Ground for bus outputs.
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings )

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

q

STP1091

Symbol Parameter Rating Units
Vee Supply voltage range 0t0 6.0 \
\ Input voltage range [ -0.5toVec+0.5 \
Vo Output voltage range -0.5t0 Vcc + 0.5 \'
lik Input clamp current (V| < 0 or V| > V) 120 mA
lok Output clamp current (Vo < 0 or Vo > Vcg) 150 mA

Current into any output in the low state 96 mA
Tstg Storage temperature -65 to 150 °C

1. Operation of the device at values in excess of those listed above will result in degradation or destruction of the device. All voltages are defined
with respect to ground. Functional operation of the device at these or any other conditions beyond those indicated under “recommended operating
conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

2. Unless otherwise noted, all voltages are with respect at Vss.

Recommended Operaling Conditions

Symbol Parameter Min Typ Max Units
Vee Supply Voltage | For SuperSPARC-Il Systems 4.95 - 5.05 \
B Vss Ground - 0 - \' Q

ViH TTL high-level All except PCLK, BCLK/MCLK 2.0 - Vce +0.3 \
input voltage PCLK, BCLK/MCLK 22 - Voo +0.3 v

ViL TTL low-level input voltage -0.3 - 0.8 \

loH TTL high-level output current, all outputs - - -370 pA

loL TTL low-level All outputs except MSH - - 2.0 mA
output current VSH _ _ 8.0 mA

ViHG GTL high-level input voltage VRer + 0.15 - - \

ViLg GTL low-level input voltage - - VRer - 0.15 \'

lona GTL high-level output current - - 10 pA

loLg GTL low-level output current - - 36 mA

VREF GTL reference voltage 0.7 0.8 0.9 \

Ta Operating ambient temperature 0 - (1 °C

1. Maximum ambient temperature is limited by air flow such that the maximum junction temperature does not exceed 80°C.
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STP1091

DC Characteristics

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

Symbol Parameter Conditions Min Typ Max Units
Vou TTL high-level output voltage Voe = Min, loy = Max 24 - - \'
VoL TTL low-level output voltage Vee = Max, loL = Max - - 0.4 \
VoL GTL low-level output voltage Voe = Max, loLg = Max - - 0.4 \
Voug GTL high-level output voltage Vee = Min, long = Max 1.2 - - \Y
lcc Supply current Voo = Max - - 1.2 A
lcca Quiescent supply current Voo = Max, V| = Vgg or Voo - - 640 mA
loz High-impedance output current M [ Voo = Max, Vo = 2.4V - - 20 LA

Vce = Max, Vo = 0.4V - - -20 LA
m Input high current Inputs with pullups - - -300 nA
Voo = Max, V| = Vss to Vee
Inputs with holding drivers [ - - -250 LA
Vee =Max, V) = Vee
IiL Input low current Inputs with holding drivers 14 - - 500 LA
Voo = Max, V) = Vss
Iy Input current All other inputs - - 150 nA
Voo = Max, V| = Vgg to Voo
C Input capacitance 2 - - pF
Co Output capacitance 2 - 10 - pF
1. Outputs without holding drivers.
2. This specification is provided as an aid to board design. This specification is not assured during manufacturing testing.
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

VBus Timing - Setup and Hold i

STP1091

STP1091-75 STP1091-90
Symbol Parameter Signals Min Max Min Max Unit
tsu(VAI1) VBus setup to PCLK ADDR[35:20], ADDR[2:0] 45 - 3.5 - ns
tsu(VAI2) VBus setup to PCLK ADDR[19:3] 4.5 - 3.5 - ns
tsu(VD) VBus setup to PCLK DATA[63:0], DPAR[7:0] 4.5 - 3.5 - ns
tsu(VCIT) VBus setup to PCLK ERROR, LDST, RD, SIZE1-SIZE0, SU 7.5 - 3.5 - ns
tsu(VCI2) VBus setup to PCLK WR, DEMAP 7.5 - 3.5 - ns
tsu(VCI3) VBus setup to PCLK BURST, CCHBL, CSA 7.5 - 35 - ns
tsu(CMDS) | VBus setup to PCLK CMDS 7.5 - 35 - ns
tsu(OE) VBus setup to PCLK OF 45 - 35 - ns
th(VAI1) VBus hold to PCLK ADDR[35:20], ADDR[2:0] 0.5 - 0.5 - ns
th(VAI2) VBus hold to PCLK ADDR[19:3] 0.5 - 0.5 - ns
th(VD) VBus hold to PCLK DATA[63:0], DPAR[7:0] 0.5 - 0.5 - ns
th(VCI1) VBus hold to PCLK ERROR, [DST, RD, SIZE1-SIZEO, SU 0.5 - 0.5 - ns
th(VCI2) VBus hold to PCLK WR, DEMAP 0.5 - 0.5 - ns
th(VCI3) VBus hold to PCLK BURST, CCHBL, CSA 0.5 - 0.5 - ns
th(CMDS) VBus hold to PCLK CMDS 0.5 - 0.5 - ns
th(OE) VBus hold to PCLK OF 0.5 - 0.5 - ns
1. VBus timings are preliminary based on initial specifications and are subject to change.
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC

VBus Timing - Switching Characfteristics nie

STP1091-75 | STP1091-90
Symbol Parameter Conditions Min Max [ Min | Max | Unit
to(VAOT) Propagation delay, PCLK to ADDR[35:20], ADDR[2:0] - 14.0 - 6.0 ns
to(VAO2) Propagation delay, PCLK to ADDR[19:3] - 14.0 - 6.0 ns
tp(VDO) Propagation delay, PCLK to DATA[63:0], DPAR[7:0] - 14.0 - 55 ns
tp(VCO1) Propagation delay, PCLK to VBus (RGRT, WRGT, - 11.5 - 6.0 ns
RRDY, WRDY, MEXC, WEE, RETRY, PEND)

t(VCO2) Propagation delay, PCLK to DEMAP, WR - 11.5 - 6.0 ns
t,(CMDS) Propagation delay, PCLK to CMDS - 11.5 - 6.0 ns
tp(OE) Propagation delay, PCLK to OE - 11.5 - 6.0 ns
to(WE) Propagation delay, PCLK to WE[7:0] - 14.0 - 6.0 ns
to(RESET) | Propagation delay, PCLK to RESET - 11.5 - 6.0 ns
to(IRL) Propagation delay (MBus mode), MIRL to IRL lon = Max - 20.0 - 110 | ns
Propagation delay (XBus mode), PCLK to IRL V::: : IZI.Z);V - 15.0 - 11.0 ns

ton(VAOT) Output hold, PCLK to ADDR[35:20], ADDR[2:0] (see Figure 29 1.0 - 05 - ns
ton(VAO2) Output hold, PCLK to ADDR[19:3] 1.0 - 05 - ns
ton(VDO) Output hold, PCLK to DATA[63:0], DPAR[7:0] 1.0 - 0.5 - ns
B ton(VCO1) Output hold, PCLK to VBus (RGRT, WRGT, RRDY, 1.0 - 0.25 - ns
ton(VCO2) Output hold, PCLK to DEMAP, WR 1.0 - 0.25 - ns
toh(CMDS) | Output hold, PCLK to TMDS 1.0 - 0.25 - ns
toh(OE) Output hold, PCLK to OF 1.0 - 0.25 - ns
toh(WE) Output hold, PCLK to WE[7:0] 1.0 - 0.25 - ns
ton(RESET) | Output hold, PCLK to RESET 1.0 - 0.25 - ns
ton(IRL) Output hold (XBus mode), PCLK to IRL 1.0 - 0.25 - ns

1. VBus timings are preliminary based on initial characterization and are subject to change.
2. Switching characteristics are given with maximum number of outputs simultaneously switching.
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

MBus Timing - Selup and Hold i

STP1091-75 STP1091-90
Symbol Parameter Signals Min Max Min Max Unit
tsu(MAD) MADnn setup to CLK MADI[63:0] 5.0 - 5.0 - ns
tsu(MB) Bused setup to CLK MAS, MERR, MRDY, 6.0 - 5.0 - ns
MRTY, MIH, MBEB
tsu(MPP) Point-to-point setup to CLK MBG 8.0 - 6.0 - ns
tsu(MSH) MSH setup to CLK MSH 6.0 - 5.0 - ns
th(MAD) MAD hold time from CLK MADI[63:0] 1.0 - 1.0 - ns
th(MB) Bused hold time from CLK MAS, MERR, MRDY, 1.0 - 1.0 - ns
MRTY, MIH, MBB
th(MPP) Point-to-point hold time from CLK MBG 1.0 - 1.0 - ns
th(MSH) MSH hold time from CLK MSH 1.0 - 1.0 - ns

1. The STP1091-50 works with 40 MHz MBUS clock. The STP1091-60 and STP1091-75 work with either 40 or 50 MHz MBUS clock.

MBus Timing - Switching Characteristics i

STP1091-75 STP1091-90
B Symbol Parameter Conditions Min | Max Min Max | Unit
to(MAD) Propagation delay, BCLK to MBus MAD[63:0] - 13.5 - 11.5 ns
to(MCH) Propagation delay, BCLK to MBus control (MAS, - 13.5 - 10.0 ns
t-(MRR) Propagation delay, BCLK to MBus point-to-point - 12.5 - 12.0 ns
MBR
to(MSHHL) Propagation delay, BCLK to MSH (high to low) - 13.5 - 10.0 ns
t,(MSHLH) | Propagation delay, BCLK to MSH (low to high) [ loL = Max - 2 - 2 ns
to(AERRHL) | Propagation delay, BCLK to AERR (high to low) loH = Max - 13.5 - 10.0 ns
t,(AERRLH) | Propagation delay, BCLK to AERR (low to high) (@ V;OZ/;T - iz - 2 ns
toh(MAD) Output hold, BCLK to MBus MAD[63:0] (See Figure 29) 15 - 1.5 - ns
ton(MC1) Output hold, BCLK to MBus control (MAS, MRDY, 2.5 - 1.5 - ns
MERR, MIH, MBB)
ton(MBR) Output hold, BCLK to MBus point-to-point MBR 25 - 1.5 - ns
ton(MSHHL) | Output hold, BCLK to MSH (high to low) 25 17.5 1.5 17.5 ns
ton(MSHLH) | Output hold, BCLK to MSH (low to high)
ton(AERR) Output hold, BCLK to AERR 25 - 1.5 - ns

1. The STP1091-50 works with 40 MHz MBUS clock. The STP1091-60 and STP1091-75 work with either 40 or 50 MHz MBUS clock.
2. Pins have open-drain implementation. Timing is dependent on external circuits.
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC

XBus Timing - Setup and Hold i

STP1091-75 STP1091-90
Symbol Parameter Sighals Min Max Min Max Unit
tsu(XC) XBus control (GTL) setup to BCLK XREQn[1], XREQn[0], 6.9 - 6.4 - ns
XGNT3-XGNTO
tsu(XD) XBus XDATA (GTL) setup to BCLK XD[63:0], XPAR[3:0] 6.9 - 6.4 - ns
th(XC) XBus control (GTL) XREQn[1], XREQn[0], 0 - 0 - ns
XGNT3-XGNTO
th(XD) XBus XDATA (GTL) XD[63:0], XPAR[3:0] 0 - 0 - ns

1. The STP1091-50 works with 40 MHz MBUS clock. The STP1091-60 and STP1091-75 work with either 40 or 50 MHz MBUS clock.

XBus Timing (GTL Mode) - Switching Characteristics [

STP1091-75 STP1091-90
Symbol Parameter Conditions Min Max Min Max Unit
tp(XC) BCLK to XBus control - 8.9 - 6.4 ns
(XREQn[1]-XREQn[0], XGNT3-XGNTO)
tp(XD) BCLK to XBus XDATA, XPARn - 8.9 - 6.4 ns
t,(CCERR) BCLK to CCERR (high to low) loL = Max - 8.9 - 6.4 ns
ton(XC) BCLK to XBus control lon = Max 0.6 - 0.6 - ns
(XREQn[1]-XREQn[0], XGNT3-XGNT0) Vioap =12V
toh(XD) BCLK to XBus XDATA, XPARn 0.6 - 0.6 - ns
ton(CCERR) | CCERR hold time from BCLK (high to 0.6 - 0.6 - ns
low)

1. The STP1091-50 works with 40 MHz MBUS clock. The STP1091-60 and STP1091-75 work with either 40 or 50 MHz MBUS clock.
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

STP1091

Clock Timing

STP1091-70 STP1091-90
Symbol Parameter Signals Min Typ Max Min Typ Max Unit
tw(PCLK) VBus clock cycle pulse PCLK 1 25 - - 11.1 - - ns
duration
PCLK duty cycle 25 50 75 25 50 75 %
tw(BCLK) XBus clock cycle pulse BCLK 25 - - 20 - - ns
duration
BCLK duty cycle 25 50 75 25 50 75 %
tw(MCLK) MBus clock cycle pulse MCLK 25 - - 20 - - ns
duration
MCLK duty cycle 25 50 75 25 50 75 %
tw(TCK) JTAG clock cycle pulse TCK 100 - - 100 - - ns
duration
TCK duty cycle 25 50 75 25 50 75 %
tw(RSTIN) RSTIN pulse duration 12 [3] RSTIN 8 - - 8 - - PCLK
tw(TRST) JTAG RST pulse duration | TRST 50 - - 50 - - ns
1. For asynchronous operation, PCLK must be at least 10% faster than BCLK, but must not exceed a ratio of 3: 1.
2. RSTIN must be held asserted for 100 ms on power-up.
3. Functional minimum parameter; not checked by manufacturing test.
4. TRST must be asserted for 50 ns after power is applied.
JTAG and Miscellaneous Timing - Setup and Hold
Symbol Parameter Min Max Unit
tsu(RSTIN) RSTIN setup to PCLK (synchronous) ['] 15 - ns
tsu(TDI) TDI to TCK rising edge 10 - ns
tsu(TMS) TMS to TCK rising edge 10 - ns
th(RSTIN) RSTIN hold time from PCLK (synchronous) '] 15 - ns
tn(TDI) TDI hold time from rising edge 20 - ns
th(TMS) TMS hold time from rising edge 20 - ns
1. RSTIN can occur anytime during a clock cycle. Time given is minimum to ensure synchronous operation.
JTAG Timing - Switching Charactleristics
Symbol Parameter Conditions Min Max Unit
to(TDO) TCK (falling edge) to TDO loL = Max, loq = Max - 25 ns
ton(TDO) TCK (falling edge) to TDO Vioap =2.25V 5 - ns
(See Figure 29)
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STP1091

Boot Bus Timing - Setup and Hold

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

Symbol Parameter Min Max Unit
tsu(B) LDATA setup to CLK 2 - ns
th(B) LDATA hold from CLK [] 2 - ns
1. This value is characterized but not tested. This value is the earliest that the STP1091 will drive data following a read cycle.

Boot Bus Timing - Switching Characteristics

Symbol Parameter Condition Min Max Unit
to(LDATA) BCLK to LDATA - 15 ns
to(LCMD) BCLK to LCMD - 15 ns
to(LCMDS) BCLK to LCMDS - 15 ns
to(LCMDLCMOS) | LCMD valid to CCMDS ["] 1 BCLK -
to(LDCML) LDATA valid to CCMD3 1! loL = Max 1 BCLK -
ton(LDATA) LDATA hold from BCLK lon = Max 0 - ns
ton(LCMD) LCMD hold from BCLK Vioap =2.25V 0 - ns
ton(LCMDS) LCCMDS hold from BCLK 0 - ns
toh(LCMDLCMH) | LCMD hold from CCMDS high '] 1 BCLK -

B‘ ton(LDLCMH) LCMD hold from CCMDS high [1] 1 BCLK -
tw(LCMDS) LCMDS pulse width ['] 3BCLK - ns

1. Functional minimum parameter; not checked by manufacturing test.

Holding Drivers and Pull-Ups

Some pins on the STP1091 have holding drivers. Holding drivers are high-impedance buffers that keep the bus at its pre-
vious level until a strong driver changes the level. Holding drivers prevent bus signals from drifting near the threshold at
low transition rates as can happen on 3-state buses. Holding drivers will source up to 250 pA (pull-up) or sink up to 500

PA (pull-down).

TABLE 5: Pins with Holding Drivers

Signals
ADDRI[35:0] | WR OF CSA
DATA[63:0] RD WE(7-0) [DST

DPAR[7:0] |CTWDS
BURST DEVAP

ERROR SU

SIZE1, SIZEO | CCHBL
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Multi-Cache Controller™

Integrated Cache Controller for SuperSPARC STP1091

Pins listed in Table 6 have internal pull-up resistors. These pull-up resistors result in loads that need to be comprehended
in system design. The worst-case loading for these inputs is 300 pA at Vyr, of 0.40 volts.

TABLE 6: Pins with Internal Pull-up Resistors

XBus/Mbus Signals XBus Signals MBus Signals
PLLBYP TCK XREQ3 - XREQ3 - MSH
TYNC ™S XREQ1 XREQO MAS
RSTIN TDI XREQ2 - XREQ2 - MIH
LDATA[3:0] TEST XREQ1 XREQO VBB
TRST XREQ1 - XREQ1 -
MBSEL XREQ1 XREQO
XREQO - XREQO -
XREQ1 XREQO

External Passive Components

There are power-supply decoupling capacitors mounted directly on the PGA package of the STP1091. These are eight 0.1
PF capacitors, two each between Ve and Vsst, Veep and Vssp, Veee and Vssp, and between Veepx and Vsspx.

The PLLRC and BPLLRC pins require and external capacitor. This capacitor forms part of the RC filter for the
phase-lock loop control signal. Each of these pins should have a 0.1 pF capacitor to ground for proper operation.

Unused inputs should be pulled high or low. Configuration pins (such as MBSEL) also need to be pulled high or low. A
1 kQ to 5 kQ resistor to +5V is recommended for pulling signals high.
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TIMING CONSIDERATIONS

VBus Timing

The VBus read, write and invalidate operations are explained in the following section.

Cache Disabled/Non-Cacheable Single Read

Figure 4 shows a single read with the cache disabled. The external cache controller (STP1091) goes to the system bus to
accomplish this operation. It deasserts RGRT to allow the STP1021 to complete pending write operations. When the data

is available, the STP1090 negates grant, drives the data, and asserts RRDY.

CLK

CMDS ----

BURST

ADDR ----

DATA

RRDY

122

HI-Z -y Hi-Z
I ™\ i
Hi-Z { ) Hi-Z
wmen Hi { ) i
Hi-Z { ) Hi-Z
7F \ /
7F
/ 7F
i/
mem HieZ by Hi-Z
mem HieZ by Hi-Z
e HiiZ Hi-Z

Figure 4. VBus Cache Disabled/Non-Cacheable Single Read
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Cache Disabled Write (or Non-Cacheable) Write

Figure 5 shows a cache disabled write. The external cache controller (STP1091) terminates the VBus cycle by issuing a
WRDY without asserting WEE. A non-cacheable write would be identical.

CLK

TWIDS - Hi-Z iy Hi-Z

BURST

ADDR -~ Hi-Z --4{ Hi-Z

~~

Hi-Z

DATA - Hi-Z —H{

~~

PEND \ o/

Figure 5. VBus Cache Disabled/Non-Cacheable Single Write
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Cacheable Single Read Hit

Figure 6 shows a read by the STP1021 of a single cacheable word with an external cache hit. STP1021 asserts the
address, cycle qualifiers, and the OF to SRAM. The STP1091 detects a tag match and issues a RRDY at the same time
that the SRAMs drive data to STP1021. The OF from STP1021 is delayed in the registers internal to the synchronous
SRAMSs, and the data is enabled two cycles after the OF is issued to the chip. Note that the partially bussed (not driven by
the STP1021 for the entire cycle) VBus control signals are actively deasserted for 1/2 cycle before being released to the
bus keepers.

e [ 0 0 1 -7 -/ [L-I °-[ [1
[oi 0] SR S 1 S /N Hi-Z
ADDR wemsmmenienen Hi-Z wemee @ Hi-Z

] 4 S T S Size E ) Hi-Z

TCHBL
DATA Hi-Z { Daa ) Hi-Z
BURST

10 S YT S /N Hi-Z
RGRT
WGRT
FRDY /

o] N ¥ S /N Hi-Z

Figure 6. VBus Cacheable Single Read Hit
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Cacheable Single Read Miss

Figure 7 shows a cacheable single-read miss. The STP1091 detects that a tag mismatch occurs and issues a cycle to the
system bus to obtain data to fill the external cache. It removes RGRT to allow STP1021 to proceed with any write opera-
tion it may have had pending. When the system bus returns the requested data block, the STP1091 removes the bus grant
to STP1021 (negates WGRT) to obtain access to the SRAMs. The STP1091 writes the data into the SRAMs. The
STP1091 issues a RRDY to STP1021, as the data word requested (by STP1021 read) is driven on the DATA lines (while
the data is being written into SRAMs).

TWDS —+ HiZ-H_ /) Hi-Z
BURST
ADDR - Hi-Z @} /\ﬂ ‘Addr X Addr X Adar Y HiZ
DATA /\% Data X Data X Data 1) Hi-Z
TCHBL _/ 7
RRDY \_/
WRDY 7
RGRT / 7F
WGR /
D et HiZ -+ f\ HiZ
OFE —+HiZ4y (/) Hi-Z
WE «--t Hi-Z \ /_\ Hi-Z
Figure 7. VBus Cacheable Single Read Miss
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Burst Read Hit

Figure 8 shows a burst-read hit. As with a cacheable single-read hit, the STP1091 functions mainly to time the cycle by
asserting RRDY as the SRAM provides the data.

e [ L L 0 1 7 L/ [-& §15-/ []
TMDS —mmmmmempemene HiZ mmemmig _/_\ HiZ
ADDR =--ementonens Hi-Z ----t{ Address X Address ' X Address X Address | ) Hi-Z

DATA Hi-Z {  Data E X Data E X Data X Daa ) HiZ
oo \ /

SIZE X X
BURST / \

i HIZ —=enby /N Hi-Z
RGRT
WGRT
FRDY \ /

OF wemmoeecbemmes HIZ wommcby /N HiZ

Figure 8. VBus Burst Read Hit
126 SUN MICROELECTRONICS July 1997

&



STP1091.frm Page 127 Monday, August 25, 1997 3:08 PM

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

Burst Read Miss

Figure 9 shows a burst read miss. The external cache controller (STP1091) removes RRGT to indicate that the cycle is in
progress and that STP1021 can proceed with an outstanding write if one is pending. When the data returns from the sys-
tem bus, the STP1021 writes it into the SRAM and asserts RRDY when the requested data is on the VBus. Note that, in
Figure 9, the STP1091 is in XBus configuration, and consequently the block size is 64 bytes. Only 32 bytes are sent to
STP1021, while all 64 bytes are stored in SRAM. Also note that with critical word first ordering, the data returned starts
from the index into the block for the requested doubleword, continues to the last index, and then wraps from index 0 to
the starting index minus 1.

OMDS -HiZ-H_ i/\ Hi-Z -
BuRsT i/ \
ADDR - HiZ4-{_2 X 3 X 0 X 1.

DATA - Hi-Z ffomrt Hi-Z

—t+ Hi-Z

N
N

RRDY 7

RD - HiZ -k

/N
OF - HIZ -, /N Hi-Z
\ ) ) G GEVAA HiZ

Hi-Z

Figure 9. VBus Burst Read Miss
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Cacheable Single Write Hit

Figure 10 shows a cacheable single-write hit. The STP1091 asserts WEE at the CMD + 2 cycle (i.e., two cycles after
CMDS) to allow the assertion of the write data (DATA, DPAR) and the write strobes (WE7-WED). The STP1091 asserts

Multi-Cache Controller™

Integrated Cache Controller for SuperSPARC

the WRDY in the following cycle (CMDS + 3).

CLK

BURST

L 1 LI LI LI 1 I
e HI-Z =iy / \ Hi-Z
ADDR w-meemeemiomeme Hi-Z mmemet Address ) Hi-Z
DATA -ememerpemee HioZ et Data ) Hi-z
S Ty J— \ / \ Hi-Z
__/
__/
Hi-Z { Vaid '_) Hi-Z

128

Figure 10. VBus Cacheable Single Write Hit
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Cacheable Burst Write Hit

Figure 11 shows a burst write hit. It is basically the same except that WRDY is asserted for each data doubleword written
in the burst. The STP1021 deasserts BURST one cycle before the last write. Each of the individual writes in the burst
from the STP1021 may be from one to eight bytes and may be at any address within the cache block. The number of con-
secutive writes may be of arbitrary length. If the external cache controller (STP1091) needs the VBus while a burst write
cycle is occurring, it can deassert the WRGT signal to terminate the burst cycle prematurely. When the STP1021 reac-
quires the VBus, it continues the burst write from where it was interrupted.

TMDS — HiZ-— i/ \ HiZ
BURST / \
ADDR —- HiZ =4 A 2 Y A X X A ) HiZ
DATA - Hi-Z = (I DS; HiZ
SIZE - Hi-Z — (_—‘T_ 32E saE s4E S5 : ), Hi-Z

. ) 6 6 ) 7\ B
WA - HIZ oy /N HiZ

Figure 11. VBus Cacheable Burst Write Hit
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Cache Invalidate

Figure 12 shows an invalidate. The external cache controller (STP1091) first removes the STP1021 from the VBus by
revoking the RGRT and WGRT bus grants; it then asserts the address, WR and CMDS. Multiple invalidates may occur
consecutively. Invalidates may also occur when the STP1091 has obtained the VBus for SRAM reads or writes.

ew [ L L L
TMDS - Hi-Z -+ _/_\ HiiZ ey _/_\-- \ _/_\ e Hi-Z e
ADDR = Hi-Z +{ Address Yome HiZ - @}---- Hi-Z @} HiZ memmrbee

DATA - Hi-Z -+{ ata ) TG
WEE
RRDY
WRDY
RETY NIV
wer __/
R/

WE

WR - HIZ + /T R _/_\-- \ _/_\ e Hi-Z e
PEND

Figure 12. VBus Invalidation
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MBus Timing
The MBus read, write and invalidate operations are explained in the following section.
MBus Single Read

The single read cycle transfers a byte, half-word, word, or a double-word. Big-endian word ordering is used (the least sig-
nificant bytes in a word appear on the high bits of the bus according to SPARC standard). Figure 13 shows an MBus
single read operation.

OLK I I I [

(Note 1)
MADnn Hi-z Address -] Data Hi-Z
WAS Hi-z / A Hiz
(Note 2)
MRDY Hi-Z /N A S——
MERR Hi-Z
MRTY Hi-Z
(Note 3)
MBB Hi-Z \ Hi-Z
MSH Hi-Z
B MIH Hi-Z
MBR
MBG

Notes: 1. MADnn lines are held to their previously driven state by system bus holders.
2. Control lines (MAS, MRDY, MERR, MRTY) are driven inactive for one clock before being released.
3. MBB is driven high for 1/2 clock cycle before being released.

Figure 13. MBus Single Read
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MBus Single Write

Single write operations are queued in the STP1021 store buffer. As soon as the STP1021 receives a bus grant, the trans-
actions will be issued on the bus. The processor will not wait during this time, unless the buffer fills. Bytes, half-words,
words, and double words may all be stored, with big-endian ordering. Any errors are reported as deferred data store
errors. Figure 14 shows an MBus single write operation.

ox__ L L[ L | ™

MADNR ---- Hi-Z Address Data Hi-Z

WAS —— Hi-Z / ‘ Hiz
WRDY - Hi-Z / S B0 ——

MERR — HiZ
WRTY — HiZ
(Note 2)
WBB — Hi-Z —j (Note 1) \ Hi-Z

Notes: 1. MBB is driven active one cycle before MAS during write and Cl cycles.
2. MBB is driven inactive for 1/2 clock cycle before being released.

Figure 14. MBus Single Write

MBus Burst Read

Figure 15 shows a 32-byte burst read operation. A read operation can be performed on any size of data transfer that is
specified by the SIZE bits. Read transactions support wrapping (critical word first ordering). Transactions involving
fewer than eight bytes will have undefined data on the unused bytes.

A0 A+l A2 A+3 A+ A4S A+6 A+7 A+8 A+9 A+10
MADRR —— Hi-Z - M}- [ [ N y— Data 0 : Data1 X Data2 Y- Hi-Z-—{ Data3 HiZ -
WAS - Hi-Z - T Ny, Hi-Z -
MRDY - Hi-Z [ fommn \ Hi-Z -
WERR — Hi-Z HiZ =
WRTY —- Hi-Z HiZ =
WBB - Hi-Z - C O\ Hi-Z -
WSH — Hi-Z HiZ =
WIH — Hi-Z HiZ =

Figure 15. MBus Burst Read
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MBus Coherent Read

Coherent Read (CR) transactions are used to read data from the current owner. The owner may be memory or another
cache. CR will be used for all on-board data cache load misses and all on-board instruction cache misses. If another cache
owns the data, it will respond by asserting the MIH signal and providing the data. All CR transactions use criti-
cal-word-first ordering. The double-word that is needed first will be the starting address of the transaction. Double-words
from memory must be returned in modulo 32-byte address order. Once the needed data arrives, the processor will use it
immediately. Figure 16 shows an MBus coherent read of shared data. Any processor that has a valid cached copy of data
referenced by CR transactions must assert the MSH signal to indicate that the information is shared. The STP1091 can
accept the assertion of MSH at any time until receipt of the first data word. If the data is owned by another cache, the
STP1091 will ignore any data ready responses until four cycles beyond the assertion of MIH. This allows memory con-
trollers to begin transmitting data sooner. Memory controllers must not respond with data until a time equal to the
maximum MIH assertion delay for any cache in the system. Figure 17 shows an MBus coherent read of owned data.

A0 A+l A2 A+3 A A+ A+6 A+7 A+8 A+9 A+10

CLK
MADnn == Hi-Z —{ Address | Hi-Z Data O Data 1 Data 2 Data3 )-- Hi-Z --—

WAS - Hi-Z - A Hi-Z -
MRDY - Hi-Z
MERR --- Hi-Z

B MRTY — Hi-Z
MBB ---- Hi-Z ---
(Note 2j
MSH ---- Hi-Z (Note 1) £
MH - Hi-Z

Notes: 1. MSH may occur from A+2 to A+7.
2. MSH is an open drain signal. It is not driven inactive. The system pull-up resistor retums it to an inactive level.

Figure 16. MBUS Coherent Read of Shared Data
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MADRR - Hi-Z - @ HizZ (Do, BT ) Hiz DO XEXEXE>---
WAS - HiZ — \’\g /_ Hi-Z 4-mmv
MRDY ---- Hi-Z
MERR --- Hi-Z
MRTY --- Hi-Z
WBB - Hi-Z -
(Note 2)
MSH - Hi-Z ,(
MH - HiZ /_

Notes: 1. Device is not the Master.

2. MSH is an open drain signal. It is not driven inactive. The system pull-up resistor returns it to an inactive level.

Figure 17. MBUS Coherent Read of Owned Data
MBus Coherent Invalidate

A Coherent Invalidate (CI) operation can only be performed on a block (32 bytes). All CI operations will be snooped by
all snooping caches. If a Coherent Invalidate operation hits in a cache, that copy will be invalidated immediately, regard-
less of its state. Memory is responsible for the acknowledgment of the CI transaction. Figure 18 shows a CI operation.

A+0 A+l A+2 A+3

CLK
MADnn Hi-Z ™ Address | Hi-Z
WAS Hi-Z 72 HiZ
MRDY Hi-Z /N HiZ
T\ HiZ

WEBR

VBG
MSH Hi-Z Hi-Z
MH Hi-Z Hi-Z

Figure 18. MBus Coherent Invalidate
134 SUN MICROELECTRONICS July 1997

&



B‘ STP1091.frm Page 135 Monday, August 25, 1997 3:08 PM

Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

Coherent Read and Invalidate

Since the MBus supports a write-invalidate type of cache-consistency protocol, a special Coherent Read and Invalidate
(CRI) transaction that combines a CR transaction with the CI transaction was included to reduce the number of MBus
Coherent transactions,. Caches that are performing CR transactions with the knowledge that they intend to immediately
modify the data can issue this transaction.

Each CRI transaction will be snooped by all system caches. If the address hits and the cache does not own the block, that
cache immediately invalidate its copy of this block, no matter what state the data was in. If the address hits and the cache
owns the block, the block will assert MIH and supply the data. When the data has been successfully supplied, the cache
will then invalidate its copy of this block.

MSH is not driven during the CRI transaction.
Coherent Write and Invalidate
A Coherent Write and Invalidate transaction combines a block write transaction with a CI transaction.

Each Coherent Write and Invalidate transaction will be snooped by all system caches. If the address hits, caches will
invalidate their copies of this block, no matter what state the data was in. Neither MTH nor MSH is asserted for Coherent
Write and Invalidate transactions. Figure 19 shows a Coherent Write and Invalidate operation.

A+0 Al A+2 A+3 A+ A4S A+6 A+7 A+8
CLK

MADnNR === Hi-Z Address Data 0 Data 1 " Data2’ Data3 } Hi-Z ===
B WVAS — Hi-Z ‘ HiZ =
WRDY — Hi-Z ) S N\ ) S HiZ =
MERR - Hi-Z Hi-Z -
MRTY - Hi-Z Hi-Z -
WIBB - Hi-Z -ty Hi-Z -

"’

7/
MSH - Hi-Z 7/ Hi-Z -
MIH - Hi-Z 7/ Hi-Z -

Figure 19. MBus Coherent Write and Invalidate
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Arbitration

MBus arbitration is accomplished by an external arbiter. The actual arbitration algorithm is implementation dependent.
The STP1091 asserts MBR when it determines that it requires the MBus. It releases MBR immediately after receiving
MBG. MBG should remain asserted until MBB is negated. The STP1091 normally releases the MBB signal at the termi-
nation of the cycle (final acknowledgment); however, after an error acknowledgment, BB will remain asserted for a
number of cycles while the finite state machines complete their error response transitions. A generic example of MBus
arbitration is shown in Figure 20.

CLK

MADnN —— Hi-Z Addr - Data_j)—-—{Addr }-——{Data Addr Hi-Z +—
WIAS - Hi-Z / / Hi-Z / Hi-Z demee
WRDY - HiZ / / Hi-Z demee
MERR —-- HiZ
WRTY - HiZ
(Note 1)
—HiZ aster 1 Owner Master 2 Owner N Master 1 Owner
-
(Note 2) (Note 3)

VBGT \
MBR2
MBG2

Notes: 1. Master 2 holds the bus by keeping MBB asserted.
2. The arbiter releases MBG at the earliest possible time. If Master 1 had not asserted MBB, it would have lost the bus.
3. Arbiter releases MBGT when it detects MBB deasserted.

Figure 20. MBUS Arbitration
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XBus Operation

The XBus is a packet-switched (message) bus. Packet-switched busses differ from conventional circuit-switched busses
in that the bus is not held busy for the total transaction. In a circuit-switched bus, a bus master (for example, a processor),
that needs a resource (such as memory) arbitrates for the bus and obtains ownership. It supplies a slave address and waits
for a response. The slave either accepts or supplies data and signals the master when it finishes. The master then releases
the bus.

Bus Protocol
Cycles
A bus cycle is one period of the bus clock; it forms the unit of time and one-way information transfer.

All cycles on the XBus fall into one of four categories: HEADER, DATA, MEMFAULT, and IDLE. A header cycle is
always the first cycle of a packet; data cycles normally constitute the remaining cycles; MEMFAULT cycles are used to
indicate an error in one of the data cycles of a packet; IDLE cycles are those during which no packet is being transmitted
on the bus.

HEADER and MEMFAULT cycles are indicated by all-even encoding of parity. A given cycle with all-even encoding is
a HEADER cycle if it is the first cycle of a packet: otherwise it is a MEMFAULT cycle.

DATA and IDLE cycles are indicated by the all odd encoding of parity. A given cycle with all-odd encoding is a DATA
cycle if it is known to be inside some packet; otherwise, it is an IDLE cycle.

When the parity encoding is neither all-even nor all-odd an error is indicated.

B Packets

A packet is a contiguous sequence of cycles that constitutes the next higher unit of transfer. The first cycle (header) of a
packet carries address and control information, while subsequent cycles carry data. Packets are in two sizes: 2 cycles and
9 cycles.

An XBus device sends a packet after arbitrating for the XBus and getting grant. Packet transmission by a device is unin-
terruptible once the header cycle has been sent.

A 5-bit DCmd field in each packet encodes the packet type. One of these bits encodes whether the packet is a request or
a reply; the other four encode the transmission type.

Transactions
A transaction consists of a pair of packets (request, reply) that together performs some logical function.

Packets usually come in pairs, but there are exceptions to this. For the FLUSH LINE transaction, several reply packets
may be generated for one request. For a transaction that times out, no reply packet will be generated.

Packet detection

Header cycles are indicated by even parity encoding on each of the four parity bits XPAR3-XPARO. The XBus device
uses this information as well as its current XBus state information to recognize a header cycle. Once the header cycle has
been recognized, the XBus device expects data. The number of data cycles is determined by the length bit in the message
header. Data and idle cycles have the same parity encodings: therefore, the parity cannot be used to distinguish between
them.
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Bus watchers interface XBus to application-specific system busses or devices. Their function is to translate XBus trans-
actions to system-bus or device operations and translate system-bus or device requests to XBus transactions.

At the lowest operational level, bus watchers:

* Receive XBus packets, which request system-bus resources or system bus actions.

» Receive system-bus responses or replies to these requests and map them to XBus reply messages.

* Receive system-bus commands directed to the XBus and convert them to appropriate XBus command packets.

* Receive XBus replies and map them to corresponding system-bus replies.

* Snoop systemO-bus operations for references to locally cached data and send messages to the STP1091 to perform

coherency operations.

Bus watchers request use of XBus on dedicated lines to the STP1091, which contains the XBus arbiter. The meaning of
the XREQn[1]-XREQn[0] signals depends on the sequence of values on the two lines. The sequences used and their
meanings are described in Table 7.

TABLE 7: Arbitration and Flow Control Encoding

First Cycle Second Cycle
XREQn[1] - XREQn[0] | XREQn[1] - XREQnN[O] Description

HH - Idle

HL Block STP1091 request packets for nine cycles.

HL HL Block STP1091 request and reply packets for nine cycles.

LH HH Request XBus for low-priority two-cycle packet.

LH LH Request XBus for low-priority nine-cycle packet.

LH HL Request XBus for low-priority two-cycle packet and block STP1091 packets
for nine cycles.

LH LL Request XBus for low-priority nine-cycle packet and block STP1091
packets for nine cycles.

LL HH Not valid.

LL LH Request XBus for High-priority nine-cycle packet.

LL HL Not valid.

LL LL Request XBus for high-priority nine-cycle packet and block TMX390X55
packets for nine cycles.

Arbitration Priorities

The Xbus arbiter in STP1091 supports four priorities. Listed in descending priority order, they are:

* BW HIGH: XBus arbitration requests from bus watcher to send block read reply packets to STP1091.

» CC HIGH: XBus arbitration requests from STP1091 to send reply packets to a bus watcher (Highest priority).

* BW LOW: XBus arbitration requests from bus watcher to send system request packets and most system bus reply

packets to STP1091.

» CC LOW: XBus arbitration requests from STP1091 to send requests packets to a bus watcher (lowest priority).
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XBus Timing Waveforms

Figure 21 shows a simple 2-cycle packet. The bus watcher request the use of the bus by asserting “01” binary followed
by “11” binary on the XREQnT - XREQnO lines. The STP1091 grants the BW the bus for two cycles and the BW sends
a 2-cycle packet.

CLK

e T\
XREQR0]
TGTT \ /
XDATA[63:00] Hi-Z Header{ X Data ) Hi-Z

Figure 21. XBus 2-Cycle Packet

Figure 22 shows a 9-cycle packet transmitted by a bus watcher. The XREQn lines are driven “01” binary, followed by
another “01” binary. This is a request for a low-priority 9-cycle packet. The STP1091 grants the bus to the BW for nine

cycles.
XREG T\ /
XREQH[0]
XGNTT \ /
XDATA[63:00] Hi-Z {(Header X Data X Data X Data X Data X Data X Data X Data X Data )---- HZ -

Figure 22. XBus 9-Cycle Packet

Figure 23 shows a STP1091 2-cycle request packet followed by a reply packet from the bus watcher. Note the XREQn
arbitration request is for a low-priority 2-cycle packet.

XREQA[1] - XREQR(0] 1oX ot (X 10 X
XGNTT \ /
XDATA[E3.00] ~— Hi-Z -+{__Header X Data ) { Header X Data Yt Hi-Z-—-
STP1091 Read Request B.W. Read Reply

Figure 23. 2-Cycle Request and 2-Cycle Reply
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Figure 24 shows a STP1091 9-cycle packet (block write) and a corresponding 2-cycle reply packet.

Figure 24. 9-Cycle Request and 2-Cycle Reply

Boot Bus

The boot bus is a simple synchronous 12-pin interface provided by the STP1091 for accessing an EPROM for bootstrap
loading and for accessing other low-speed peripherals. The boot bus supports an address space of 16M bytes. Provisions
are made for reading or writing from 1 to 8 bytes from/to boot-bus devices and for polling the devices for interrupts. Boot
bus is available only in the XBus configuration (when MBSEL is low). Boot bus is accessible from both the VBus and the
XBus.

TABLE 8: Boot-Bus Address Decoding

Bus Range

VBus Noncacheable Space
ADDR35-ADDR28= OxFF
ADDR27-ADDR24 = 0x0 or 0x1
ADDR23-ADDROO0 = Boot-bus address

XBus [ PA35-PA28 = OxFn
PA27-PA24 = 0x0
PA23-PAO = Boot-bus address

1. PA = Physical Address

TABLE 9: Summary of the Boot Bus Physical Signals

Signal Description Signal Type [
LDATA7-LDATAO ADDRESS/DATA Bus BS
LCMD2-LCMDO Command Bus BS
LCMD5 Command Strobe BS

1. BS Signifies bi-state.
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Write Valid

The write valid command instructs the address decoder to write the selected device with the data onLDATA7-LDATAO.
See Figure 25.

CLK

LDATA[7:0] DDA X ADIif)FL X ADIZ;FLL X BLEWR X DA;TA X iDLE
LCMD[2:0] TR X 1(5)1 X 1(E)o X ol X 06551 X 000
ows TN/ G o W D e W
Figure 25. Boot Bus Write
Read Valid
The read valid command instructs the address decoder to drive the selected device data ontoLDATA7-L.DATAO. See
Figure 26.

CLK

LDATA[7:0] ADDR_ X ADDR_ X ADDR_L X 'IDLE_WR' DATA IDLE
B LCMD[2:0] 111 X 101 X 100 X 011 001 000
LcMDS § Y N

Figure 26. Boot Bus Read
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Clocks

In order to reduce system clock skew, a phase-lock loop (PLL) is implemented for each of the clock inputs. For testing
and other purposes, a PLL bypass mechanism is provided. When PLLBYP is active, the PLL circuitry of both PCLK and
BCLK will be bypassed completely.

Phase-Lock Loop Operation

The PLL operates by constantly measuring internal clock routing and receiver delay and internally generating a clock that
is effectively ahead of the external clock by an amount equal to the internal routing delay. This ensures that all internal
logic sees a clock signal nearly equivalent to that at the external clock pin. All system logic using either PCLK or BCLK
is expected to provide acceptable setup and hold times relative to the processor clock input pin.

Prior to normal operation, the PLL must be allowed time to stabilize (i.e., after power up or when PLL has been disabled).
During this time, the RESET pin must be asserted. The time required for stabilization is 100 milliseconds.

The input clocks to the STP1091 must never be stopped or changed from normal periodic operation while the PLL is
enabled. Doing so will cause PLL instability and unpredictable operation.

To ensure proper operation of the PLL, Vcocoks, Vsscks, Vocokp and Vsscxp should be filtered of system noise.
Figure 27 shows a recommended circuit.

STP1091
220Q

Veceks +5V
+

22uF
Vsscks

220Q

—|~2.2uF
Vssckp J,

Figure 27. Typical Phase Lock Loop (PLL) Filter Circuit

Vecekp +5V

ﬂ

Note: It is essential that the JTAG TAP controller be reset prior to, or at the same time as RESET in order
for the PLL to begin initialization. The TAP controller may be initialized either by asserting the
TR3T pin or by asserting the TMS pin for five consecutive cycles of TCK (test clock). If this reset
does not occur, the PLL clock feedback loop may not be established, and unpredictable operation
may result. Whenever the JTAG interface is not in use by a particular system, asserting the TRST
signal statically is strongly recommended.

Input Clock Requirements

The STP1091 can tolerate most clean, stable clock sources when the PLL is enabled. With the PLL enabled, the STP1091
uses only the rising edge of the input clocks. Internally, the STP1091 doubles the frequency of the input clocks and then
halves them to produce stable clocks with 50% duty cycles. The high time of the input clocks must be between 25% and
75%.
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When the PLLs are bypassed, care must be taken to provide a 50% duty cycle on each of the clock inputs. Pin timings for
operation with the PLLs bypassed are not fully defined.

IMPORTANT NOTE: Operation in a system with the PLLs bypassed is not recommended or fully specified. Use in this
manner will generally require reduced operating frequencies and careful system design.

Relationship of PCLK and BCLK

Due to the design of the internal synchronizers, PCLK must be at least 10% faster than BCLK and the ratio of PCLK to
BCLK must not exceed 2.8 to 1. These restrictions are true for asynchronous operation (i.e. the SYNC pin is not
asserted).

When the SYNC pin is asserted, BCLK and PCLK must be connected to the same clock with a maximum of 150 ps of
skew between them.

Reset

Reset can come from the system RSTIN (system reset) or from the STP1021. The STP1021 can initiate two different
resets; one is watch-dog reset (WD), and the other is software internal reset (SI). Remote processors on the system bus
can initiate only software internal resets. The reset register is used to determine the type of reset.

On system reset, the STP1091 will do the following:

» Asynchronously 3-state all DATA/ADDR output drivers on the VBus.
» Asynchronously 3-state all bidirectional output drivers on the MBus/XBus.
* Drive all control strobes on the VBus to high.
B’ » Reset the STP1021 by asserting RESET.
* Disable E-cache.
* Reset all finite state machines.
» Reset all internal queues.
* Reset the STP1091 control register, status register, interrupt pending register, and reset register.

* Set Interrupt mask register to 1s.
After system reset, the STP1091 will do the following:

 Continue to reset the STP1021 for eight cycles.

» Configure E-cache tag column redundancy for /50 cycles. During this period of time, bidirectional control strobes are
3-stated, and unidirectional output control strobes are deasserted. After configuring E-cache column tag redundancy,
RGRT and WGRT are asserted.

On software internal reset, the STP1091 deasserts RGRT and WGRT, waits for pending operations to complete (E-cache
updates will not be completed), then clears store exception pending (SXP) in the status register and the WD bit in the
reset register, and resets the STP1021 for eight cycles. On a software internal reset, the parity enable (PE) bit in the
STP1091 and the STP1021 may be different. The system software must ensure that both PE bits are identical before issu-
ing the first write after software internal reset.

On watch-dog reset, the STP1091 will do the following:

» In MBus configuration, assert AERR.
» Set the WD bit in the reset register.
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Reset Requirements

To ensure the proper operation of the STP1091, the following requirements must be met by the system for reset:

» At power on of the system, system reset RSTIN should be asserted for a minimum of 100 ms after the voltage is
within the operating tolerance of the chip. If RSTIN is asserted at any other time, it must stay asserted for a minimum
of eight BCLK cycles. RSTIN can be asynchronous to either or both of BCLK and PCLK.

» JTAG reset (TRST) must be asserted at power on for a minimum of 50 ns. TRST can be asynchronous to any or all of
BCLK, PCLK and TCK. Two TCLKs elapse after TRST is deasserted before TMS can be asserted.

 After RSTIN is deasserted, there should be no requests from XBus or MBus for a minimum of 150 PCLK cycles in
order to allow the E-cache tag memory column redundancy programming to complete. Also, there should be no JTAG
operations during this time.

* All the 3-state outputs on the MBus or the XBus (as selected by MBSEL) will be placed in their high-impedance state.
It is the responsibility of the system logic to assure that these signals remain in their appropriate states with pullups as
necessary.

» RESET is asserted to the STP1021 asynchronously as soon as RSTIN is asserted. The STP1091 keeps asserting
RESET for eight cycles after RSTIN is deasserted. The STP1021 3-states all bidirectional signals on VBus
asynchronously when RESET is asserted. During RSTIN the STP1091 drives the bidirectional VBus signals with
weak drivers toward Vce. After RSTIN is deasserted, the STP1091 drives all the bidirectional control signals to logic
high and then releases them before RESET is deasserted.

* After a boundary/internal scan test, the TRST and RESET should be asserted in the same way as during power on
reset for the chip to enter normal operation mode.

» RSTIN should be held deasserted during internal scan.
Error Handling
Errors are handled in four different ways in the STP1091.

* Errors logged to STP1091’s error register and reported to the STP1021 through encoding of control strobes MEXC,
RRDY (or WRDY), and RETRY are:

- Errors on a read or a LDST operation.
- Store exception pending condition of a write miss.
- Data parity errors on VBus when the STP1091 processor is the master.

- Errors on a demap initiated by the STP1091 processor.

* Errors are reported to the STP1021 through a level-15 interrupt (for the XBus configuration only). Errors reported in
this way are:

- Asynchronous errors, which include errors of operations that have been acknowledged by STP1091 to the
STP1021. These include, for example, stream operations for block copy/zero, shared writes in the XBus
configuration, or noncacheable writes, in which errors occur later in the operation.

- Data parity errors on the VBus when the STP1091 accesses external cache for an incoming bus request.

All these errors are logged into the error register of STP1091. For the MBus configuration, these types of errors are
reported to the system by asserting AFRR.

* Errors are reported to system by asserting CCERR. Errors reported in this way are:
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- XBus errors.
- Cache consistency errors.

- VBus parity errors on a flush operation.

These errors are considered catastrophic. They are logged into the error register of the STP1091 before CCERR is
asserted.

» Errors neither reported or logged. For example, errors on the STP1091 prefetch operation are ignored.

In the MBus configuration, an error on an outgoing request is reported back to the STP1091 with the MBus acknowledg-
ment type by encoding MRDY, MERR, and MRTY.

In the XBus configuration, an error on an outgoing request is reported to the STP1091 in two different ways; the error bit
in the header cycle of the reply packet is set, or odd parity is used on a data cycle to indicate a memory fault. In this case,
the three least-significant bits of the memory fault data cycle contains the error code.

For MBus and XBus configurations, if a parity error occurs on the VBus when the STP1091 accesses external cache in
response to an incoming bus request, a VBus parity error will be reported to the requestor as an uncorrectable error.

Any illegal access from VBus will be reported as a time-out error to STP1091. Illegal accesses from the system bus side
are ignored. Atomic load-store to boot bus or the STP1091 registers, out-of-range control space access, and read of inter-
rupt generation register are examples of illegal accesses from VBus.

A parity error on VBus when the STP1021 is the bus master is reported to the STP1021 as an undefined error.
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TABLE 10: Boundary Scan Bit Order in MBus Mode

q

Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal
1 | MBSEL 53 | MAD10 105 E |oe-merr 157 O | MAD41 209 | PLIBYP 261 O | DATAS4
2 | MIRL1 54 O |MAD10 106 | MRDY 158 | MAD42 210 O |IRLO 262 | DATAS3
3 O |MIRL1 55 | MAD11 107 O |MRDY 159 O | MAD42 211 O |IRL1 263 O | DATAS3
4 | MIRLO 56 O |MAD11 108 E |oe-mrdy 160 | MAD43 212 O |IRL2 264 | DATAS2
5 O |MIRLO 57 | MAD12 109 | MRTY 161 O | MADA43 213 O |IRL3 265 O | DATAS2
6 | MIRL3 58 O |MAD12 110 O |MRTY 162 | MAD44 214 | ADDR24 266 | DATAS1
7 O |MIRL3 59 | MAD13 111 | MBG 163 O | MAD44 215 O | ADDR24 267 O | DATA51
8 | MIRL2 60 O |MAD13 112 O |MBG 164 | MAD45 216 | ADDR25 268 | DATAS0
9 O |MIRL2 61 | MAD14 113 E |oe-xpar 165 O |MAD45 217 O | ADDR25 269 O | DATAS0

10 | — 62 O |MAD14 114 | VBB 166 | MAD46 218 | ADDR26 270 | DATA49
11 o |— 63 | MAD15 115 O |MBB 167 O |MAD46 219 O | ADDR26 271 O | DATA49
12 | — 64 O |MAD15 116 E [oe-mbb 168 | MAD47 220 | ADDR27 272 | DATA48
13 o |— 65 E |oe-mxd2 117 | MAS 169 O | MAD47 221 O |ADDR27 273 O | DATA48
14 | — 66 E |oe-mxd3 118 O |MAS 170 E ]|oemxd10 222 | ADDR28 274 | DATA47
15 o |— 67 | MAD16 119 E |oe-mas 171 E |oemxdi1 223 O |ADDR28 275 O | DATA47
16 | — 68 O |MAD16 120 | MIH 172 | MAD48 224 | ADDR29 276 | DATA46
17 o |— 69 | MAD17 121 O |MH 178 O |MAD48 225 O | ADDR29 277 O | DATAd6
18 E |oe-bb-dt 70 O |MAD17 122 E |oe-mih 174 | MAD49 226 | ADDRS0 278 | DATA45
19 o |— 71 | MAD18 123 | MSH 175 O | MAD49 227 O | ADDR30 279 O | DATAd5

20 o |— 72 O |MAD18 124 O |W™SH 176 | MADS0 228 E | oeaddr3 280 | DATA44

21 | MID1 73 | MAD19 125 E [oe-msh 177 O | MAD50 229 | ADDRS1 281 O | DATA44

22 O |MID1 74 O |MAD19 126 | — 178 | MADS1 230 O | ADDR31 282 | DATA43

23 | MID2 75 | MAD20 127 | — 179 O |MAD51 231 | ADDRS32 283 O | DATAA3

24 O |MID2 76 O | MAD20 128 | — 180 | MADS52 232 O | ADDR32 284 | DATA42 Q

25 O |AERR 77 | MAD21 129 | — 181 O | MAD52 233 | ADDR33 285 O | DATA42

26 E |oe-aerr 78 O |MAD21 130 O |MBR 182 | MADS3 234 O | ADDRS33 286 | DATA41

27 | spare-in 79 | MAD22 131 | MID3 183 O |MAD53 235 | ADDR34 287 O | DATA41

28 O |spare-out 80 O |MAD22 132 O |MID3 184 | MADS54 236 O |ADDR34 288 | DATA40

29 | RSTIN 81 | MAD23 133 | MIDO 185 O | MAD54 237 | ADDR35 289 O | DATA40

30 | MADOO 82 O |MAD23 134 O |MIDO 186 | MADS5 238 O | ADDR35 290 E | oe-datab
31 O | MADOO 83 E |oe-mxd4 135 o |— 187 O |MAD55 239 | PCLK 291 E | oe-datad
32 | MADO1 84 E |oe-mxd5 136 | MAD32 188 E [oemxdi2 240 | DATAB3 292 | DATA39
33 O | MADO1 85 | MAD24 137 O |MAD32 189 E [oemxdi3 241 O | DATAB3 293 O | DATA39
34 | MADO2 86 O |MAD24 138 | MADS33 190 | MADS6 242 | DATAB2 294 | DATA38
35 O | MADO2 87 | MAD25 139 O |MADS33 191 O |MAD56 243 O | DATAB2 295 O | DATA38
36 | MADO3 88 O |MAD25 140 | MAD34 192 | MADS7 244 | DATA61 296 | DATA37
37 O | MADO3 89 | MAD26 141 O |MAD34 193 O |MAD57 245 O | DATA61 297 O | DATAS7
38 | MADO4 90 O |MAD26 142 | MADS35 194 | MADS8 246 | DATAB0 298 | DATA36
39 O | MADO4 91 | MAD27 143 O |MADS35 195 O |MAD58 247 O | DATAB0 299 O | DATA36

40 | MADO5 92 O |MAD27 144 | MAD36 196 | MADS9 248 | DATAS9 300 | DATA35

41 O | MADOS 93 | MAD28 145 O |MAD36 197 O |MAD59 249 O | DATAS9 301 O | DATA3S

42 | MADO6 94 O |MAD28 146 | MAD37 198 | MADE0 250 | DATAS8 302 | DATA34

43 O | MADO6 95 | MAD29 147 O |MAD37 199 O | MADE0 251 O | DATAS8 303 O | DATA%4

44 | MADO7 96 O |MAD29 148 | MAD38 200 | MAD61 252 | DATAS7 304 | DATA33

45 O | MADO7 97 | MADS30 149 O |MAD38 201 O |MADé&1 253 O | DATAS7 305 O | DATAS3

46 E |oe-mxd0 98 O | MAD30 150 | MAD39 202 | MAD6&2 254 | DATAS6 306 | DATA32

47 E |oe-mxd1 99 | MADS1 151 O |MAD39 203 O |MAD&2 255 O | DATASS 307 O | DATA32

48 | MADO8 100 O |MADS31 152 E |oe-mxd8 204 | MADE3 256 E |oe-data7 308 O |WE3

49 O | MADO8 101 E |oe-mxdé 153 E |oe-mxd9 205 O |MADE3 257 E |oce-data6 309 O |WE2

50 | MADO09 102 E |oe-mxd7 154 | MAD40 206 E [oemxdi4 258 | DATASS 310 O |WE1
51 O | MADO9 103 | MERR 155 O | MADA40 207 E [oemxdi5 259 O | DATASS 311 O |WEo
52 | GTLREF1 104 O |MERR 156 | MAD41 208 | BCLK 260 | DATAS4 312 E [oe-wel
313 E |oe-dpart 343 O |ADDR18 373 E |oe-addr0 403 | TSA 433 O | DATAOG 462 O | DATA20
314 | DPAR3 344 | ADDR17 374 | ADDRO3 404 | TDST 434 | DATAQ7 464 | DATA21
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TABLE 10: Boundary Scan Bit Order in MBus Mode (Continued)

STP1091

Pin | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal
315 (@] DPAR3 345 O |ADDR17 375 O | ADDRO3 405 | CCHBL 435 (@] DATAO7 465 (@] DATA21
316 | DPAR2 346 | ADDR16 376 | ADDRO02 406 E |oe-dpar0 436 E |oe-datal 466 | DATA22
317 (@] DPAR2 347 O | ADDR16 377 O | ADDRO2 407 | DPAR4 437 E |oe-datal 467 O | DATA22
318 | DPAR1 348 | ADDR15 378 | ADDRO1 408 (@] DPAR4 438 | DATAO8 468 | DATA23
319 [e] DPAR1 349 O |ADDR15 379 O | ADDRO1 409 | DPARS 439 [e] DATA08 469 O | DATAZ23
320 | DPARO 350 | ADDR14 380 | ADDROO 410 (@] DPARS 440 | DATA09 470 E |oce-data2
321 [e] DPARO 351 O |ADDR14 381 O | ADDROO 411 | DPAR6 441 [e] DATA0S 471 E |oce-data3
322 O |RESET 352 | ADDR13 382 | [9)= 412 (@] DPAR6 442 | DATA10 472 | DATA24
323 O |WEE 353 O |ADDR13 383 O |OE 413 | DPAR7 443 [¢] DATA10 473 [¢] DATA24
324 | SIZE1 354 | ADDR12 384 E |oe-0e 414 (@] DPAR7 444 | DATA11 474 | DATA25
325 | SIZEO 355 O |ADDR12 385 | WR 415 O |WE4 445 [¢] DATA11 475 [¢] DATA25
326 | ERROR 356 E oe-addri 386 O |WR 416 O |WE5S 446 | DATA12 476 | DATA26
327 | 50 357 | ADDRI11 387 E oe-Wr 417 O |WEs 447 [¢] DATA12 477 [¢] DATA26
328 | SYNC 358 O |ADDR11 388 | RD 418 O |WE7 448 | DATA13 478 | DATA27
329 | ADDR20 359 | ADDR10 389 | BURST 419 E oe-wel 449 [¢] DATA13 479 [¢] DATA27
330 O | ADDR20 360 O | ADDR10 390 (@] RETRY 420 | DATAOO 450 | DATA14 480 | DATA28
331 | ADDR23 361 | ADDRO09 391 (@] PEND 421 (@] DATAOO 451 (@] DATA14 481 (@] DATA28
332 O | ADDR23 362 O | ADDRO9 392 [e] MEXC 422 | DATAO1 452 | DATA15 482 | DATA29
333 | ADDR22 363 | ADDRO08 393 O |WRDY 423 (@] DATAO1 453 (@] DATA15 483 (@] DATA29
334 O | ADDR22 364 O | ADDRO8 394 O |RRDY 424 | DATAO2 454 | DATA16 484 | DATA30
335 | ADDR21 365 | ADDRO7 395 O |WGRT 425 (@] DATAO2 455 (@] DATA16 485 (@] DATA30
336 O | ADDR21 366 O | ADDRO7 396 O |RGRT 426 | DATAC3 456 | DATA17 486 | DATA31
337 | ADDR20 367 | ADDRO6 397 | TMDS 427 (@] DATAOC3 457 (@] DATA17 487 (@] DATA31
338 O | ADDR20 368 O | ADDRO6 398 O |TWMDS 428 | DATAO04 458 | DATA18
339 E |oe-addr2 369 | ADDRO5 399 E |oe-cmds 429 (@] DATAO04 459 (@] DATA18
340 | ADDR19 370 O | ADDRO5 400 | DEMAP 430 | DATAO5 460 | DATA19
341 O | ADDR19 371 | ADDRO04 401 O |DEMAP 431 (@] DATAO5 461 (@] DATA19
342 | ADDR18 372 O | ADDRO4 402 E |oe-dmap 432 | DATAO6 | DATA20
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TABLE 11: Boundary Scan Bit Order in XBus Mode

q

Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal Pin | Type Signal
1 | MBSEL 53 | XDATA10 105 E oe-merr 157 o] XDATA41 209 | PLIBYP 261 o] DATAS4
2 | LDATA7 54 o] XDATA10 106 | XPAR1 158 | XDATA42 210 o] IRLO 262 | DATAS3
3 o] LDATA7 55 | XDATA11 107 o] XPAR1 159 o] XDATA42 211 o] IRL1 263 o] DATAS3
4 | LDATAS 56 o] XDATA11 108 E oe-mrdy 160 | XDATA43 212 o] IRL2 264 | DATAS2
5 o] LDATAS 57 | XDATA12 109 | XPAR2 161 o] XDATA43 213 o] IRL3 265 o] DATAS2
6 | LDATAS 58 o] XDATA12 110 o] XPAR2 162 | XDATA44 214 | ADDR24 266 | DATAS1
7 o] LDATAS 59 | XDATA13 111 | XPAR3 163 o] XDATA44 215 o] ADDR24 267 o] DATAS1
8 | LDATA4 60 o] XDATA13 112 o] XPAR3 164 | XDATA45 216 | ADDR25 268 | DATAS0
9 o] LDATA4 61 | XDATA14 113 E oe-xpar 165 o] XDATA45 217 o] ADDR25 269 o] DATAS0

10 | LDATA3 62 o] XDATA14 114 | XREQO[0] 166 | XDATA46 218 | ADDR26 270 | DATA49
1 o] LDATA3 63 | XDATA15 115 o] XREQO[0] 167 o] XDATA46 219 o] ADDR26 271 o] DATA49
12 | LDATA2 64 o] XDATA15 116 E oe-mbb 168 | XDATA47 220 | ADDR27 272 | DATA48
13 (o] LDATA2 65 E oe-mxd2 117 | XREQO[1] 169 (o] XDATA47 221 (o] ADDR27 273 o] DATA48
14 | LDATA1 66 E oe-mxd3 118 o] XREQO[1] 170 E oemxd10 222 | ADDR28 274 | DATA47
15 o] LDATA1 67 | XDATA16 119 E oe-mas 171 E oemxd11 223 o] ADDR28 275 o] DATA47
16 | LDATAO 68 o] XDATA16 120 | XREQT[0] 172 | XDATA48 224 | ADDR29 276 | DATA46
17 (o] LDATAO 69 | XDATA17 121 o] XREQT[0] 173 (o] XDATA48 225 (o] ADDR29 277 [¢] DATA46
18 E oe-bb-dt 70 o] XDATA17 122 E oe-mih 174 | XDATA49 226 | ADDR30 278 | DATA45
19 (o] LCMDS 71 | XDATA18 123 | XREQT[1] 175 (o] XDATA49 227 (o] ADDR30 279 [¢] DATA45

20 o] LCMD2 72 o] XDATA18 124 o] XREQT[1] 176 | XDATA50 228 E oeaddr3 280 | DATA44

21 | LCMD1 73 | XDATA19 125 E oe-msh 177 o] XDATA50 229 | ADDR31 281 o] DATA44

22 o] LCMD1 74 o] XDATA19 126 | XREQ2[0] 178 | XDATA51 230 o] ADDR31 282 | DATA43

23 | LCMDO 75 | XDATA20 127 | XREQZ[1] 179 (o] XDATA51 231 | ADDR32 283 [¢] DATA43

24 o] LCMDO 76 o] XDATA20 128 | XREQ3[0] 180 | XDATA52 232 o] ADDR32 284 | DATA42

25 o] TCERR 77 | XDATA21 129 | XREQS[1] 181 [¢] XDATA52 233 | ADDR33 285 [¢] DATA42

26 E oe-aerr 78 o] XDATA21 130 o] XGNTO 182 | XDATAS3 234 (o] ADDRS33 286 | DATA41

27 | spare-in 79 | XDATA22 131 | XGNTT 183 o] XDATA53 235 | ADDR34 287 (o] DATA4

28 (o] spare-out 80 o] XDATA22 132 o] XGNTT 184 | XDATAS4 236 (o] ADDR34 288 | DATA40

29 | RSTIN 81 | XDATA23 133 | XGNT2 185 o] XDATA54 237 | ADDR35 289 o] DATA40

30 | XDATA0O 82 o] XDATA23 134 o] XGNTZ 186 | XDATASS 238 (o] ADDR35 290 E oe-datab

31 (o] XDATA0O 83 E oe-mxd4 135 o] XGNT3 187 o] XDATA55 239 | PCLK 291 E oe-datad
32 | XDATAO1 84 E oe-mxd5 136 | XDATA32 188 E oemxd12 240 | DATAE3 292 | DATA39
33 o] XDATAO1 85 | XDATA24 137 o] XDATA32 189 E oemxd13 241 o] DATAE3 293 o] DATA39
34 | XDATAQ2 86 o] XDATA24 138 | XDATA33 190 | XDATA56 242 | DATAB2 294 | DATA38
35 o] XDATAQ2 87 | XDATA25 139 o] XDATA33 191 o] XDATA56 243 o] DATAB2 295 o] DATA38
36 | XDATA03 88 o] XDATA25 140 | XDATA34 192 | XDATA57 244 | DATA61 296 | DATA37
37 o] XDATA03 89 | XDATA26 141 o] XDATA34 193 o] XDATA57 245 o] DATA61 297 o] DATA37
38 | XDATAQ4 90 o] XDATA26 142 | XDATA35 194 | XDATA58 246 | DATAB0 298 | DATA36
39 o] XDATAQ4 91 | XDATA27 143 o] XDATA35 195 o] XDATA58 247 o] DATAB0 299 o] DATA36

40 | XDATAQ5 92 o] XDATA27 144 | XDATA36 196 | XDATA59 248 | DATAS9 300 | DATA35

41 o] XDATAQ5 93 | XDATA28 145 o] XDATA36 197 o] XDATA59 249 o] DATAS9 301 o] DATA35

42 | XDATA06 94 o] XDATA28 146 | XDATA37 198 | XDATAG0 250 | DATAS8 302 | DATA34

43 o] XDATA06 95 | XDATA29 147 o] XDATA37 199 o] XDATAG0 251 o] DATAS8 303 o] DATA34

44 | XDATA07 96 o] XDATA29 148 | XDATA38 200 | XDATA61 252 | DATAS7 304 | DATAS33

45 o] XDATA07 97 | XDATA30 149 o] XDATA38 201 o] XDATA61 253 o] DATAS7 305 o] DATAS33

46 E oe-mxd0 98 o] XDATA30 150 | XDATA39 202 | XDATAGB2 254 | DATAS6 306 | DATA32

47 E oe-mxd1 99 | XDATA31 151 o] XDATA39 203 o] XDATAGB2 255 o] DATAS6 307 o] DATA32

48 | XDATA08 100 o] XDATA31 152 E oe-mxd8 204 | XDATAG3 256 E oe-data? 308 O |WE3

49 (o] XDATA08 101 E oe-mxd6 153 E oe-mxd9 205 o] XDATAG3 257 E oe-datab 309 O |WE2

50 | XDATA09 102 E oe-mxd7 154 | XDATA40 206 E oemxd14 258 | DATASS 310 O |WE1
51 o] XDATA09 103 | XPARO 155 o] XDATA40 207 E oemxd15 259 o] DATASS 311 O |WEO
52 | GTLREF1 104 o] XPARO 156 | XDATA41 208 | BCLK 260 | DATAS4 312 E oe-wel

313 E oe-dpar1 343 o] ADDR18 373 E oe-addr0 403 | TSA 433 o] DATAOS 462 o] DATA20

314 | DPAR3 344 | ADDR17 374 | ADDRO03 404 | TDST 434 | DATA07 464 | DATA21

315 o] DPAR3 345 o] ADDR17 375 o] ADDRO03 405 | TCHBL 435 o] DATAO7 465 o] DATA21

316 | DPAR2 346 | ADDR16 376 | ADDRO02 406 E oe-dpar0 436 E oe-data0 466 | DATA22
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC

TABLE 11: Boundary Scan Bit Order in XBus Mode (Continued)

STP1091

Pin | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal Pin: | Type Signal
317 (@] DPAR2 347 O | ADDR16 377 O | ADDRO2 407 | DPAR4 437 E oe-datal 467 (@] DATA22
318 | DPAR1 348 | ADDR15 378 | ADDRO1 408 (@] DPAR4 438 | DATAO8 468 | DATA23
319 (@] DPAR1 349 O | ADDR15 379 O | ADDRO1 409 | DPARS 439 (@] DATAO8 469 (@] DATA23
320 | DPARO 350 | ADDR14 380 | ADDROO 410 (@] DPARS 440 | DATA09 470 E |oce-data2
321 [e] DPARO 351 O |ADDR14 381 O | ADDROO 411 | DPAR6 441 [e] DATA0S 471 E |oce-data3
322 O |RESET 352 | ADDR13 382 | [9)= 412 (@] DPAR6 442 | DATA10 472 | DATA24
323 O |WEE 353 O |ADDR13 383 O |OE 413 | DPAR7 443 (@] DATA10 473 (@] DATA24
324 | SIZE1 354 | ADDR12 384 E |oe-0e 414 (@] DPAR7 444 | DATA11 474 | DATA25
325 | SIZEO 355 O |ADDR12 385 | WR 415 O |WE4 445 [¢] DATA11 475 [¢] DATA25
326 | ERROR 356 E oe-addri 386 O |WR 416 O |WE5S 446 | DATA12 476 | DATA26
327 | SU 357 | ADDRI11 387 E oe-Wr 417 O |WE6 447 [¢] DATA12 477 [¢] DATA26
328 | SYNC 358 O |ADDR11 388 | RD 418 O |WE7 448 | DATA13 478 | DATA27
329 | ADDR20 359 | ADDR10 389 | BURST 419 E oe-wel 449 [¢] DATA13 479 [¢] DATA27
330 O | ADDR20 360 O | ADDR10 390 (@] RETRY 420 | DATAOO 450 | DATA14 480 | DATA28
331 | ADDR23 361 | ADDRO09 391 (@] PEND 421 (@] DATAOO 451 (@] DATA14 481 (@] DATA28
332 O | ADDR23 362 O | ADDRO9 392 (@] MEXC 422 | DATAO1 452 | DATA15 482 | DATA29
333 | ADDR22 363 | ADDRO08 393 O |WRDY 423 (@] DATAO1 453 (@] DATA15 483 (@] DATA29
334 O | ADDR22 364 O | ADDRO8 394 O |RRDY 424 | DATAO2 454 | DATA16 484 | DATA30
335 | ADDR21 365 | ADDRO7 395 O |WGRT 425 (@] DATAO2 455 (@] DATA16 485 (@] DATA30
336 O | ADDR21 366 O | ADDRO7 396 O |RGRT 426 | DATAOC3 456 | DATA17 486 | DATA31
337 | ADDR20 367 | ADDRO6 397 | TMDS 427 (@] DATAOC3 457 (@] DATA17 487 (@] DATA31
338 O | ADDR20 368 O | ADDRO6 398 O |CTMDS 428 | DATAO04 458 | DATA18

339 E |oe-addr2 369 | ADDRO5 399 E |oe-cmds 429 (@] DATAO04 459 (@] DATA18

340 | ADDR19 370 O | ADDRO5 400 | DEMAP 430 | DATAO5 460 | DATA19

341 O | ADDR19 371 | ADDRO04 401 O |DEMAP 431 (@] DATAO5 461 (@] DATA19

342 | ADDR18 372 O | ADDRO4 402 E |oe-dmap 432 | DATAO6 | DATA20
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC

PARAMETER MEASUREMENT

TTL Parameters

Load Circuit Parameters

Croan'! lou lon Vioap
Timing Parameters (pF) {mA) (1tA)

ten tpzH 35 20 -370 225

1

PZL From Output Vioap
tdis tPHZ 35 20 -370 225 Under Test

Pz o
trD 35 22 -2.0 225
tPDMVSH) 35 80 -20 225

1. CLoaD includes probes and test fixture capacitance.

Figure 28. TTL Load Circuit and Parameters

High-Level

Clock Pulse Width

Low-Level
Pulse Width

Data Input

Pulse Duration

2.4V
Clock Clock 15V X 1.5V
N ———,
! !
Pzl pLz —| | oav
In-Phase Wavef 1
Output faveform
P (Note 1) 0.8V 0.8V oav
! !
PZH PHZ —| | oav
Out-of-Phase 20V 2.0V
Output Waveform 2
(Note 2) 0.4V
Propagation Delay Times Enable and Disable Times, 3-State Outputs
1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the oufput control. For tp 2z and
tPHz, VoL and VoH are specified values.
Figure 29. TTL Voltage Waveforms
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

GTL Paramelers

Load Circuit Parameters

Cloan™ loL lon Vioap
Timing Parameters (PP {mA) (1A v

ten tpzH 35 36 10 12

1

PZL From Output Vioap
tdis tPHZ 35 36 10 12 Under Test

Pz o
tep - 36 10 12

1. CLoaD includes probes and test fixture capacitance.

Figure 30. GTL Load Circuit and Parameters

tw —
24V _ T 129
High-Level
Clock 15V Pulse Width 0.8V = 0.8V
0.4V 0.4V
¢ 4
= H 12v —12v
Low-Level
Data Input 0.8V 0.8V Pulse Width 0.8V 0.8V
0.4V e 0.4V
Setup and Hold Times Pulse Duration
2.4V
Clock Clock 15V X 1.5V
. (TTL Level Input) \ 0.4V
! tpLz —o=
o . _ Pzl PLZ - 1oV
n-Outisuet REF*, Waveform 1
VRer - 0.05V . (Note 1) VREF - 04V
tpzH tPHZ —a | 1oy
Out-of-Phase ' Vi -‘: '
Output Waveform 2 REF+
(Note 2) 0.4V
Propagation Delay Times Enable and Disable Times, 3-State Outputs
1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the oufput control. For tp 2z and
tPHz, VoL and VoH are specified values.
Figure 31. GTL Voltage Waveforms
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC

PIN ASSIGNMENTS

MBus Pinouts

Pin | Signal Pin Signal Pin: | Signal Pin | Signal Pin | Signal Pin | Signal Pin | Signal Pin | Signal
A9 RETRY E5 WE7 He6 VCCI N1 DATA18 V34 |ADDR28 AD32 | ADDR29 AJ11 MAD19 AM12 | MAD28
A11 | VCCP E7 WES H8 |WE N3 DATA24 W1 LDATA1 AD34 | VCCPX AJ13 MAD24 AM14 | VSSC
A13 |OE E9 DPAR7 H10 |VSSP N5 DATA14 W3 DATA29 AE1 VSSPX AJ15 MAD30 AMi6 |MAS
A15 | VSSP E11 |DEMAP H12 | CCHBL N7 DATA11 W5 DATA31 AE3 | SPARE AJ17 |MIH AM18 | VSSPX
A17 | ADDRO5 E13 |WRDY H14 |VSSC N29 | DATA49 W7 MX AE5 |TCK AJ19 N.C. AM20 | MIDO
A19 | ADDRO9 E15 |WR H16 | ADDROO N31 | DATA47 W29 | VSSCKP AE7 | MADO1 AJ21 GTLREF1 AM22 | VSSC
A21 | VSSP E17 | ADDRO3 H18 |VCCP N33 | DATA48 W31 |VCCI AE29 | VCCCKB AJ23 MAD42 AM24 | MAD40
A23 | ADDR15 E19 |ADDR11 H20 | ADDR18 N35 | DATA W33 |ADDR27 AE31 |IRLO AJ25 MAD47 AM26 | VCCC
A25 | VCCP E21 | ADDR16 H22 | VSSC P2 DATA22 W35 | VCCP AE33 | ADDR26 AJ27 MADS52 AM28 | MAD51
A27 | SYNC E23 | ADDR22 H24 | DPARO1 P4 VSSC Y2 VSSPX AE35 | ADDR30 AJ29 MAD56 AM30 | VSSPX
B8 VSSC E25 |SIZE1 H26 | VSSP P6 DATA16 Y4 MIRLO AF2 | TMS AJ31 MAD60 AM32 |IRL1
B10 |CMDS E27 | DPAR2 H28 | DATA33 P8 VSSP Y6 VCCC AF4 | VCCC AJ33 MAD61 AN5 TDIODE1
B12 | VSSP E29 |WED H30 |VCCI P28 |VSSP Y8 N.C. AF6 | MADO2 AK4 V8SC AN7 MAD14
Bi4 |RD E31 | DATA32 H32 | DATA36 P30 | DATAS0 Y28 |VCCCKP AF8 |VSSC AKE MADO6 AN9 MAD21
B16 | VCCP F4 VS8SC H34 |VSSP P32 |VSSC Y30 |VCCP AF28 | MAD58 AK8 VvSssl| AN11 | MAD26
B18 | ADDRO8 F6 VCCP J1 DATA08 P34 | DATAS2 Y32 |PLLBYP AF30 | MAD59 AK10 | MAD20 AN13 |MERR
B20 |VCCP F8 VSS| J3 DATA15 R1 VCCP Y34 |VCCC AF32 | VCCC AK12 | VCCPX AN15 |MBB
B22 | ADDR17 F10 | DPARO6 J5 DATAO3 R3 DATA30 AA1 VCCPX AF34 | ADDR25 AK14 | MAD29 AN17 |N.C.
B24 | VSSP F12 |VSSP J7 DATAO1 R5 DATA20 AA3  |MIRL2 AG1 |TDI AK16 |VCCC AN19 |MID3
B26 | ADDR20 Fi4 |MEXC J29 | DATA35 R7 DATA17 AA5 | LDATA2 AG3 |RSTIN AK18 |N.C. AN21 |N.C.
B28 |VSSC F16 |VCCC J31 | DATA37 R29 | DATAS4 AA7 | LCMD2 AG5 | MADOO AK20 |VCCC AN23 | MAD36
C7 DPAR4 F18 | ADDRO7 J33 | DATA38 R31 | DATAS3 AA29 | BPLLRC AG7 | MADOS AK22 | MAD37 AN25 | MAD41
C9 |TEA F20 |VCCC J35 | DATA42 R33 | DATAS6 AA31 |ADDR34 AG29 | VSSC AK24 | VCCPX AN27 | MAD45
Ci11 |WGRT F22 | ADDR21 K2 DATA12 R35 |VCCP AA33 | DATA63 AG31 | MAD6E3 AK26 | MAD49 AN29 | MAD53
C13 |PEND F24 |VSSP K4 VCCC T2 VSSP AA35 | DATA61 AG33 |IRL3 AK28 | VS8l AP8 PMC2
C15 | ADDRO1 F26 |RESET K6 DATA7 T4 DATA23 AB2 |NC. AG35 | ADDR24 AK30 | MAD55 AP10 | MAD25
C17 | ADDRO6 F28 |VSSI K8 VSSC T6 VCCC AB4 |VSSC AH2 | VSSPX AK32 |VSSC AP12 | VSSPX
C19 | ADDR10 F30 [VCCP K28 |VSSC T8 DATA21 AB6 |MID1 AH4 | MADO3 AL3 TEST AP14 | MAD23
C21 | ADDR14 F32 |vSSC K30 | DATA39 T28 | DATASS AB8 | VSSPX AHE | VCCI ALS MAD10 AP16 | VCCPX
C23 | ADDR19 G3 DATAO2 K32 |VCCC T30 |VCCP AB28 | VCCC AH8 | MADO9 AL7 MAD12 AP18 | PMC3
C25 |50 G5 DATAO5 K34 | DATA43 T32 | DATAS7 AB30 | ADDR31 AH10 | VSSPX AL9 MAD17 AP20 |VCCPX
C27 |ERROR G7 DATAOCO L1 VSSP T34 |VSSP AB32 |VSSC AH12 | MAD18 AL11 MAD11 AP22 | MAD34
C29 | DPAR3 G9 |WE4 L3 DATA19 U1 MIRL1 AB34 | ADDR35 AH14 | VSSC AL13 | MAD13 AP24 | VSSPX
D4 N.C. G11 | DPARS L5 DATA10 U3 DATA25 AC1 |AERR AH16 | MRDY AL15 |MRTY AP26 | MAD44
D6 VSSP G138 |RGRT L7 DATAC4 us DATA27 AC3 |NC. AH18 | VCCPX AL17 | PMCO AP28 |VSSC
D8 |TDST G15 [BURST 129 | DATA40 U7 DATA26 AC5 |MID2 AH20 | MAD32 AL19 |MBR AP30 | PMCA
D10 | VCCC G17 | ADDR04 L31 | DATA44 U29 | PCLK AC7 |TRST AH22 | VSSC AL21 MAD33 AR9 MAD22
D12 | RRDY G19 | ADDR13 L33 | DATA45 U31 | DATAS0 AC29 |MCLK AH24 | MAD46 AL23 | MAD38 AR11 | VCCPX
D14 |VSSC G21 | ADDR20 L35 |VSSsP U33 | DATAS9 AC31 |ADDR32 AH26 | VSSPX AL25 | MAD39 AR13 | MAD15
D16 | ADDRO2 G23 | SIZEO M2 | VCCP U35 | DATAS8 AC33 |ADDRS33 AH28 | MAD54 AL27 | MAD50 AR15 | MAD27
D18 |VSSP G25 | DPARO M4 | DATA13 V2 MIRL3 AC35 | VSSPX AH30 | VCCI AL29 | MAD48 AR17 |MBG
D20 | ADDR12 G27 |WET M6 |VSSP V4 VSS| AD2 |VCCPX AH32 | MAD62 AL31 MAD57 AR19 |MSH
D22 |VSSC G29 |WE2 M8 | DATAO6 V6 DATA28 AD4 |TDO AH34 | VSSPX AL33 |IRL2 AR21 |N.C.
D24 | ADDR23 G31 |WE3 M28 | DATA41 V8 VCCI AD6 |VSSPX AJ3 MADO7 AM4 TDIODEO AR23 | MAD35
D26 | VCCC G33 | DATA34 M30 | VSSP V28 |PPLLRC AD8 |GTLREF AJS MADO4 AM6 VSSPX AR25 | VCCPX
D28 | WEE H2 VSSP M32 | DATA46 V30 | DATAG2 AD28 |VSSCKB AJ7 MADO8 AMB8 MAD16 AR27 | MAD43
D30 | VSSP H4 DATA09 M34 | VCCP V32 |vss| AD30 |VSSPX AJ9 MAD13 AM10 | VCCC
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

XBus Pinouts

Pin | Signal Pin Signal Pin: [Signal Pin’ | Signal Pin | Signal Pin | Signal Pin | Signal Pin | Signal
A9 RETRY E5 WE7 H6 VCCI N1 DATA18 V34 |ADDR28 AD32 | ADDR29 AJ11 XD19 AM12 | XD28
A1l | VCCP E7 WES H8 WE N3 DATA24 W1 LDATA1 AD34 | VCCPX AJ13 XD24 AM14 |VSSC
A13 |OE E9 DPAR7 H10 |VSSP N5 DATA14 W3 DATA29 AE1 VSSPX AJ15 XD30 AM16 | XREQO1
A15 | VSSP E11 |DEMAP H12 | CCHBL N7 DATA11 W5 DATA31 AE3 | SPARE AJ17 XREQ10 AM18 | VSSPX
A17 | ADDRO5 E13 |WRDY H14 |VSSC N29 | DATA49 W7 MX AE5 |TCK AJ19 | XREQ30 AM20 | XGNT2
A19 | ADDRO9 E15 |WR H16 | ADDROO N31 | DATA47 W29 | VSSCKP AE7 | XDO1 AJ21 GTLREF1 AM22 | VSSC
A21 | VSSP E17 | ADDRO3 H18 |VCCP N33 | DATA48 W31 |VCCI AE29 | VCCCKB AJ23 XD42 AM24 | XD40
A23 | ADDR15 E19 |ADDR11 H20 | ADDR18 N35 | DATA W33 |ADDR27 AE31 |IRLO AJ25 XD47 AM26 | VCCC
A25 | VCCP E21 | ADDR16 H22 | VSSC P2 DATA22 W35 | VCCP AE33 | ADDR26 AJ27 XD52 AM28 | XD51
A27 |SYNC E23 | ADDR22 H24 | DPARO1 P4 VSSC Y2 VSSPX AE35 | ADDR30 AJ29 XD56 AM30 | VSSPX
B8 VSSC E25 |SIZE1 H26 |VSSP P6 DATA16 Y4 LDATAE AF2 | TMS AJ31 XD60 AM32 |IRL1
B10 |TMDS E27 | DPAR2 H28 | DATA33 P8 VSSP Y6 VCCC AF4 | VCCC AJ33 XD61 ANS TDIODEA1
B12 | VSSP E29 |WED H30 | VCCI P28 |VSSP Y8 LDATA3 AF6 | XD02 AK4 VSSC AN7 XD14
Bi4 |RD E31 | DATA32 H32 | DATA36 P30 | DATAS0 Y28 VCCCKP AF8 |VSSC AKB XD06 AN9 XD21
B16 | VCCP F4 VSSC H34 |VSSP P32 |VSSC Y30 VCCP AF28 | XD58 AK8 VSS| AN11 | XD26
B18 | ADDRO8 F6 VCCP J1 DATA08 P34 | DATAS2 Y32 |PLLBYP AF30 | XD59 AK10 | XD20 AN13 | XPARO
B20 | VCCP F8 VvSssl| J3 DATA15 R1 VCCP Y34 VCCC AF32 |VCCC AK12 |VCCPX AN15 | XREQOO
B22 | ADDR17 F10 | DPARO6 J5 DATA03 R3 DATA30 AA1 VCCPX AF34 | ADDR25 AK14 | XD29 AN17 | XREQ20_
B24 |VSSP F12 |VSSP J7 DATAO1 R5 DATA20 AA3 | LDATA4 AG1 | TDI AK16 |VCCC AN19 | XGNT1
B26 | ADDR20 Fi4 |MEXC J29 | DATA35 R7 DATA17 AA5 | LDATA2 AG3 |RSTIN AK18 | XREQ2T AN21 | XGNT3
B28 |VSSC F16 |VCCC J31 DATA37 R29 | DATAS4 AA7 | LCMD2 AG5 | XD0O AK20 |VCCC AN23 | XD36
C7 DPAR4 F18 | ADDRO7 J33 | DATA38 R31 | DATAS3 AA29 | BPLLRC AG7 | XD05 AK22 | XD37 AN25 | XD41
C9 CTSA F20 |VCCC J35 | DATA42 R33 | DATAS6 AA31 |ADDR34 AG29 | VSSC AK24 | VCCPX AN27 | XD45
Ci11 |WGRT F22 | ADDR21 K2 DATA12 R35 |VCCP AA33 | DATA63 AG31 | XD63 AK26 | XD49 AN29 | XD53
C13 |PEND F24 |VSSP K4 VCCC T2 VSSP AA35 | DATA61 AG33 |IRL3 AK28 | VS8l AP8 PMC2
C15 | ADDRO1 F26 |RESET K6 DATA7 T4 DATA23 AB2 |LCMDS AG35 | ADDR24 AK30 | XD55 AP10 | XD25
C17 | ADDRO6 F28 |VSSI K8 VSSC T6 VCCC AB4 | VSSC AH2 | VSSPX AK32 |VSSC AP12 | VSSPX
C19 | ADDR10 F30 |[VCCP K28 |VSSC T8 DATA21 AB6 | LCMD1 AH4 | XD03 AL3 TEST AP14 | XD23
C21 | ADDR14 F32 |vSSC K30 | DATA39 T28 | DATASS AB8 | VSSPX AHE | VCCI ALS XD10 AP16 | VCCPX
C23 | ADDR19 G3 DATAO02 K32 |vCCC T30 |VCCP AB28 |VCCC AH8 | XD09 AL7 XD12 AP18 [PMC3
C25 |50 G5 DATAO5 K34 | DATA43 T32 | DATAS7 AB30 | ADDR31 AH10 | VSSPX AL9 XD17 AP20 |VCCPX
C27 |ERROR G7 DATAOO L1 VSSP T34 |VSSP AB32 |VSSC AH12 | XD18 AL11 XD11 AP22 | XD34
C29 | DPAR3 G9 |WE4 L3 DATA19 U1 LDATA7 AB34 | ADDR35 AH14 | VSSC AL13 | XD13 AP24 | VSSPX
D4 N.C. G11 | DPARS L5 DATA10 us DATA25 AC1 |CCERR AH16 | XPAR1 AL15 | XPAR2 AP26 | XD44
D6 VSSP G138 |RGRT L7 DATAC4 us DATA27 AC3 | LDATAO AH18 | VCCPX AL17 | PMCO AP28 |VSSC
D8 IDST G15 [BURST 129 | DATA40 U7 DATA26 AC5 |LCMDO AH20 | XD32 AL19 | XGNTO AP30 | PMCA
D10 | VCCC G17 | ADDR04 L31 | DATA44 U29 |PCLK AC7 |TRST AH22 | VSSC AL21 XD33 AR9 XD22
D12 |RRDY G19 |ADDR13 L33 | DATA45 U31 | DATAS0 AC29 |BCLK AH24 | XD46 AL23 | XD38 AR11 | VCCPX
D14 |VSSC G21 | ADDR20 L35 |VSSP U33 | DATAS9 AC31 |ADDR32 AH26 | VSSPX AL25 | XD39 AR13 | XD15
D16 | ADDRO2 G23 | SIZEO M2 | VCCP U35 | DATAS8 AC33 |ADDRS33 AH28 | XD54 AL27 | XD50 AR15 | XD27
D18 | VSSP G25 | DPARO M4 DATA13 V2 LDATAS AC35 | VSSPX AH30 | VCCI AL29 | XD48 AR17 | XPAR3
D20 | ADDR12 G27 |WET M6 |VSSP V4 VSS| AD2 |VCCPX AHS32 | XD62 AL31 XD57 AR19 | XREQ11
D22 | VSSC G29 |WE2 M8 | DATAO6 V6 DATA28 AD4 | TDO AH34 | VSSPX AL33 |IRL2 AR21 | XREQ3T
D24 | ADDR23 G31 |WE3 M28 | DATA41 V8 VCCI AD6 |VSSPX AJ3 XD07 AM4 TDIODEO AR23 | XD35
D26 | VCCC G33 | DATA34 M30 | VSSP V28 |PPLLRC AD8 |GTLREF AJS XDo4 AM6 VS8SPX AR25 | VCCPX
D28 | WEE H2 VSSP M32 | DATA46 V30 | DATAG2 AD28 |VSSCKB AJ7 XD08 AMB8 XD16 AR27 | XD43
D30 | VSSP H4 DATA09 M34 | VCCP V32 |vss| AD30 |VSSPX AJ9 XD13 AM10 | VCCC
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC

PACKAGE DIMENSIONS

876-Pin PGA Package

Thermal Resistance vs. Air Flow [ [2]

Air Flow (ft/min)
100 200 300 500
SN 6.8 4.7 3.7 25

1. Ty can be calculated by: Ty=Ta + Py x ©4a

2. Thermal resistance measured using the disk-type fin
supplied by Texas instruments.
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Multi-Cache Controller™
Integrated Cache Controller for SuperSPARC STP1091

ORDERING INFORMATION [1]

Part Number Speed Description
STP1091PGA-75 75 MHz Production Parts (for use with SuperSPARC)
STP1091PGA-90 90 MHz Production Parts (for use with SuperSPARC)
STP1020HS - Disk-Fin Type Heat Sink.

1. Standard parts do not have heat sinks. Heat sinks should be ordered separately.

Document Part Number: STP1091
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Multi-Cache Controller™
STP1091 Integrated Cache Controller for SuperSPARC
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