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This supplement to the MPC860 PowerQUICC™ User’'s Manual highlights
implementation-specific features of the MPC860 Plus (MPC860P) and how they differ
from the MPCB860. For features not described in this document, consult the MPC860
Power QUICC™ User’s Manual, the MPC8xx ATM Supplement to the MPC860/MPC850
PowerQUICC ™ User’s Manual, the MPC860T Fast Ethernet Controller Supplement to
the MPC860 Power QUICC™ User’s Manual, and the QUICC ™ Multichannel Controller
Supplement to the MC68360 & MPC860 User’s Manual.

To locate any published errata or updates for this document, refer to the website at
http://www.mot.com/netcomm.

1.1 Overview of the MPC860P

The MPCB860P is a pin-compatible enhanced version of the MPC860 PowerQUICC™
microprocessor that increases the instruction cache size from 4 to 16 Kbytes and the data
cache from 4 to 8 Kbytes. Dual-port RAM isincreased from 5 to 8 Kbytes, extending the
flexibility and capabilities of the communications processor module (CPM). The M PC860P
Is also capable of system clock rates of 80 MHz and faster.

As a superset of the MPC860SR and the MPC860T (revision D), the MPC860P supports
ATM features including the UTOPIA interface, 10/100 base-T (Fast) Ethernet, and QMC
microcode for multichannel HDL C support.

Features of the MPC860P not implemented in the MPC860 are as follows:

» Larger 8-Kbyte dual-port RAM, see Section 1.2, “Dual-Port RAM.”

* Improvements to cache implementation, see Section 1.3, “Instruction and Data
Caches”

— 16-Kbyte, 4-way set-associative instruction cache
— 8-Kbyte, 2-way set-associative data cache

* ATM support, see the MPC8xx ATM Supplement to the MPC860/MPC850
PowerQUICC ™ User’s Manual

» Fast Ethernet support, seethe MPC860T Fast Ethernet Controller Supplement to the
MPC860 PowerQUICC™ User’'s Manual

* Multichannel HDL C support, see the QUICC ™ Multichannel Controller
Supplement to the MC68360 & MPCB860 User’s Manual
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The shaded areas of the block diagram in Figure 1-1 show where the MPC860P differsfrom
the MPC860.
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Figure 1-1. MPC860P Block Diagram
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1.2 Dual-Port RAM

This section describes how the MPC860P implements the 8-Kbyte dual-port RAM.
Chapter 18, “Communications Processor,” of the MPC860 Power QUICC™ User’s Manual
has a complete description of the dual-port RAM.

1.2.1 RISC Microcode Development Support Control Register
(RMDS)

To accommodate the larger dual-port RAM, the MPC860P has an additional control
register called the RISC microcode development support control register (RMDS). It is
located near the RISC controller configuration register (RCCR) in the CP area of the
internal memory map; see Table 1-1. (The RMDS areais reserved in the MPC860.)

Table 1-1. RMDS Location in the CP Area of the Internal Memory Map

Communications Processor (CP)

Offset Name Size
0x9CO0 CPCR—CP command register 16 bits
0x9C2-0x9C3 |Reserved 2 bytes
0x9C4 RCCR—RISC controller configuration register 16 bits
0x9C6 Reserved 8 bits
0x9C7 RMDS—RISC microcode development support control register 8 bits

RMDS, shown in Figure 1-2, determines which regions of the dual-port RAM can contain
executable microcode. RMDS is used with RCCR[ERAM] to determine the valid address
space for executable microcode. Section 1.2.3, “System RAM and Microcode Packages,”
describes the partitioning of the dual-port system RAM.

Bit 0 1 2 3 4 5 6 7
Field | ERAM4K —

Reset 0000_0000_0000_0000
RIW RIW
Addr 0X9C7

Figure 1-2. RISC Microcode Development Support Control Register (RMDS)
RMDS fields are described in Table 1-2.
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Table 1-2. RMDS Field Descriptions

Bits Name Description

0 ERAM4K | Enable RAM microcode (at offset 4K)

0 Microcode may be executed only from the first 2 Kbytes of the dual-port RAM.

1 Microcode is also executed from the 2 Kbytes of the second half of the dual-port RAM with a
512-byte extension.

1-7 — Reserved, should be cleared.

1.2.2 Dual-Port RAM Map

The CPM of the MPC860P has 8 Kbytes of static RAM configured as dual-port memory,
shown in Figure 1-3.

Dual-Port RAM
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I I
I 512 Bytes I
I I

|
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BD/Buffers I —
|
|
|

U-Bus Addr —>

Address

Selectors 1,024 Bytes
CP Data Addr —> | Parameter RAM

Data
Selectors

Shaded area is system RAM. Note that in this figure, the area is not contiguous memory. For an accurate
representation of the physical implementation, see Figure 1-4.

Figure 1-3. Dual-Port RAM Block Diagram

Thedual-port RAM consistsof 7 Kbytes of system RAM (see Section 1.2.3, “ System RAM
and Microcode Packages’) and 1 Kbyte of parameter RAM.

The controller and sub-block parameters of the parameter RAM and the optional microcode
packages in system RAM use fixed addresses. The buffer descriptors, buffers, and scratch
pad area, however, can be located in any unused dual-port RAM area. See Figure 1-4.
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BD/Data/Microcode | 'MMR +0x2200
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Parameters for the

Parameter RAMH Peripheral Controllers
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RCCR[ERAM] governs memory allocation for microcode in dark-shaded areas.

RMDS[ERAMA4K] governs memory allocation for microcode in light-shaded areas.

Figure 1-4. Dual-Port RAM Memory Map

1.2.3 System RAM and Microcode Packages

When optional Motorola-supplied RAM microcode packages are activated, certain portions
of the 7-Kbyte system RAM are no longer available. (The 1-Kbyte parameter RAM is not
affected.) Depending on the memory requirements of the microcode package, some or all
of the shaded areas of Figure 1-4 become locked. Readsto locked areasreturn all ones. The
unshaded 2-Kbyte (non-contiguous) area of system RAM is aways available to the user.

The enable-RAM-microcode field of the RISC configuration register, RCCR[ERAM],
selects the three possible configurations for microcode area sizes—first 512-byte block,
first two 512-byte blocks, or first four 512-byte blocks. When just the first and/or second
512-byte blocks are used for microcode, an additional 256-byte extension of system RAM
is also locked. When all four 512-byte blocks are used for microcode, an additional
512-byte extension of system RAM islocked. See the dark-shaded areas of Figure 1-4.

In addition to RCCR[ERAM], RMDS ERAMA4K] (enable RAM microcode at offset 4K)
affects the system RAM memory configuration for microcode packages. Setting
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RMDS[ERAMA4K] locks a 2-K byte block and a 512-byte extension (the light-shaded areas
of Figure 1-4) for microcode execution.

1.3 Instruction and Data Caches

This section describes the MPC860P differences in the organization of the on-chip
instruction and data caches, and in the bit fields of the cache control registers. See the cache
chapter of the MPC860 Power QUICC™ User’'s Manual for a complete description.

The MPC860P cache implementation has the following enhancements:
» Theinstruction cacheis 16 Kbytes. It has 256 sets and is four-way set associative.
» Thedatacacheis 8 Kbytes. It has 256 sets and is two-way set associative.

1.3.1 Instruction Cache Organization

The MPCB860P instruction cache is organized as 256 sets of four blocks, as shown in
Figure 1-5. Each block consists of 16 bytes, asingle state bit, alock bit, and an addresstag.
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Figure 1-5. Instruction Cache Organization

Each instruction cache block contains four contiguous words from memory that are loaded
from a four-word boundary; that is, bits A[28-31] of the logical (effective) addresses are
zero. As a result, cache blocks are aligned with page boundaries. Also, address bits
A[20-27] provide the index to select a set, and bits A[28—29] select aword within a block.
The tags consist of the high-order physical address bits PA[0-19]. Address translation
occursin parallel with set selection (from A[20-27]).
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1.3.2 Data Cache Organization

The data cache is organized as 256 sets of two blocks as shown in Figure 1-6. Each block
consists of 16 bytes, two state bits, alock bit, and an address tag.
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Figure 1-6. Data Cache Organization

Each cache block contains four contiguous words from memory that are loaded from a
four-word boundary; that is, bits A[28-31] of the logical (effective) addresses are zero. As
aresult, cache blocks are aligned with page boundaries. Note that address bits A[20-27]
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provide the index to select a cache set. Bits A[28-31] select a byte within ablock. The tags
consist of the high-order physical address bits PA[0-19]. Address trandation occurs in
parallel with set selection (from A[20-27]).

1.3.3 Cache Control Registers

The MPCB860P bit fields and commands of the cache control and status registers (IC_CST
and DC_CST) are unchanged from the MPC860; however, the bit fields of the cache
addressregisters (IC_ADR and DC_ADR) and the cache data port registers (IC_DAT and
DC_DAT) reflect the changed organization of the caches.

1.3.3.1 Reading Data and Tags in the Instruction Cache

The MPC860P supports reading the data, tags, and the state and lock bits stored in the
instruction cache. The instruction cache read command, issued by reading the IC_DAT
register, uses the IC_ADR register to qualify what is to be read. Table 1-3 describes the
fields of the IC_ADR register during an instruction cache read command.

Table 1-3. IC_ADR Fields for Cache Read Commands

0-16 17 18-19 20-27 28-29 30-31
Reserved 0 Tag 00 Way 0 Set select Word select Reserved
1 Data 01Way 1 (0-255) (used only for
10 Way 2 data array)
11 Way 3

To read the data or tags stored in the instruction cache, do the following:

1. Writetheaddressof thedataor tagto bereadtothe|C_ADR according to the format
shown in Table 1-3.
Note that it is also possible to read this register for debugging purposes.

2. Read the IC_DAT register.
For data array (IC_ADR[17] = 1) read commands, the word selected by IC_ADR[28-29]
Is placed in the target genera-purpose register. For tag array (IC_ADR[17] = 0) read
commands, the tag and state information is placed in the target general-purpose register.
Table 1-4 provides the format of the IC_DAT register for atag read.

Table 1-4. IC_DAT Format for a Tag Read (IC_ADR[17] = 0)

0-19 20-21 22 23 24-29 30-31
Tag value | Reserved | 0 Invalid 0 Unlocked LRU code: Reserved
1 Valid 1 Locked If bit 29 is set, way3 is more recent than way2.

If bit 28 is set, way3 is more recent than wayl.
If bit 27 is set, way3 is more recent than wayO.
If bit 26 is set, way?2 is more recent than wayl.
If bit 25 is set, way?2 is more recent than wayO.
If bit 24 is set, way1 is more recent than wayO.
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1.3.3.2 Reading Data Cache Tags and Copyback Buffer

The MPC860P supports reading the tags, the state bits and the lock bits stored in the data
cache aswell asthelast copyback address, and data words in the copyback buffer. The data
cache read command, issued by reading DC_DAT, uses the DC_ADR register to qualify
what is to be read. Table 1-5 describes the fields of the DC_ADR register during a data
cache read command.

Table 1-5. DC_ADR Fields for Cache Read Commands

0-17 18 19 20-27 28-31
Reserved 0 Tags 0 Way 0 Set select Reserved
1 Way1 (0-255)
1 Copyback Reserved Copyback buffer
buffer address/
data-word select

To read the copyback buffer data or the tags stored in the data cache, do the following:

1. Writethe address of the copyback buffer or tag to beread to the DC_ADR according
to the format shown in Table 1-5.
Notethat it is also possible to read this register for debugging purposes.

2. Read the DC_DAT register. Note that writing to the DC_DAT register isillegal. A
writeto DC_DAT results in an undefined data cache state.

For tag array (DC_ADR[18] = 0) read commands, the tag and state information is placed
in the target genera-purpose register. Table 1-6 provides the format of the DC_DAT
register for atag read.

Table 1-6. DC_DAT Format for a Tag Read (DC_ADR[18] = 0)

0-19 20-21 22 23 24 25 26-31
Tag value Reserved 0 Invalid 0 Unlocked LRU bit of this |0 Unmodified Reserved
1 Valid 1 Locked set 1 Modified

The last copyback address or data buffer can be read by using the copyback buffer read
command (DC_ADR[18] = 1). The copyback buffer select field (DC_ADR[20-27]), shown
in Table 1-7, determines which word of the cache block in the copyback buffer is read.
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Table 1-7. Copyback Buffer Select Field (DC_ADR[20-27]) Encoding

DC_ADR[20-27] Buffer Selected
0x00 Copyback buffer data word 0
0x01 Copyback buffer data word 1
0x02 Copyback buffer data word 2
0x03 Copyback buffer data word 3
0x04 Copyback address

1.3.4 Instruction and Data Cache Operations

The MPCB860P instruction and data cache operations are unchanged from the MPCB860.
However, be aware that bits 20-27 of the address provide the index to select a set (0-255)
within the cache arrays, and that the tags from each way of the set are compared against
bits 0-19 of the address; see Figure 1-5 and Figure 1-6. Note also that when determining a
cache hit or miss, theinstruction cache of the M PC860P hasfour possible waysfor each set.
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