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This document contains summary information that is useful when Contents
migrating from the MPCBS5T to the MPC885. For moredetailed 5 2l enicsn ™1
information, refer to the MPC885 Power QUICC Family 30 TREMPCBES ..ot et 3
Reference Manual and MPC885/MPC880 Hardware 5. Smileries and Diferences bewe e MACESST and e
Specifications (for the MPCB85), and the MPCB55T 6. New Featiresfor MPCES ..
Power QUICC Family Users Manual and MPC860 Hardware 7o SUMMAY et 9

Soecifications (for the MPC855T).

1 Overview

The need for embedded security and an additional Fast Ethernet
channel makes the transition from an MPC855T to an MPC885 a
logical progression. Both processors contain the same embedded
architecture-based core and system integration unit (SIU) to ease
software migration.

The MPC885 hastwicetheinternal L1 cache asthe MPC855T for
atotal of 8 Kbytesfor data and 8 Kbytesfor instructions. The
MPC885 hasafaster coreand faster bus speed than the M PC855T.
The MPC885 incorporates four 16-bit timersthat can be cascaded
into two 32-bit timers.

The MPC885 incorporates two Fast Ethernet channels instead of
one and has asimilar CPM. However, the variety of seria
channelshas changed. While both the MPC855T and the MPC885
feature UTOPIA, the MPC885 can support full duplex UTOPIA
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and Fast Ethernet simultaneously. The MPC885 also hasaUSB 1.1 controller and an on-chip security processor that
can perform encryption on the serial channels and TDM interface.

Figure 1 and Figure 2 show block diagrams for MPC885 and MPC855T, respectively.

2 Feature Comparison

The MPC855T and the MPC885 communications microprocessors incorporate many types of communications
engines to accommodate different system requirements. The foll owing sections discuss hardware and protocol
features of both microprocessors.

2.1 Hardware Features
Table 1 compares the MPC855T and the MPC885 hardware features.

Table 1. Hardware Features Comparison

Feature MPC855T MPC885
Core frequency (max) 80 MHz 133 MHz
Bus frequency (max) 66 MHz 80 MHz
| and D cache 4K 8K
FEC 1 2
Security No Yes
USB 1.1 No Yes
Time slot assigner (TSA) Yes Yes
SPI 1 1
SMC 2 2
SCC 1 3
PCMCIA Yes Yes

2.2 Protocol Features
Table 2 compares the MPC855T and the MPC885 protocol features.

Table 2. Protocol Feature Comparison

Protocol MPC855T MPC885
10/100 Fast Ethernet 1 2
10BT Ethernet Yes Yes
HDLC/SDLC Yes Yes
UART Yes Yes
Transparent Yes Yes
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3 The MPC885

The MPC885 PowerQUICC™ isa0.18 um version of the MPC860 PowerQUICC family of communications
microprocessors. Unlike the MPC855T, the MPC885 has a core voltage of 1.8 V and an I/O voltage of 3.3 V, with
5V-input compatibility (on some I/O pins). The MPC885 supports a maximum core speed of 133 MHz and a
maximum external bus speed of 80 MHz (in 1:1 mode).

The MPC885 incorporates the same embedded MPC8X X processor core and similar CPM and SIU. The MPC885
a so supports an on-chip security engine and two 10/100 Fast Ethernet controller modules. The CPM supports
USB 1.1, three SCCs (SCC2, SCC3, and SCC4), two SMCs (SMC1 and SMC2), SPI, and 1°C. The SCCs can
support 802.3 Ethernet, ATM, HDLC/SDLC, UART and transparent protocols.

Figure 1 shows the MPC885 block diagram.
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Figure 1. MPC885 Block Diagram
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4 The MPC855T

The MPC855T PowerQUICC isa0.32 um version of the MPC8XX PowerQUICC family of communications
microprocessors. The MPC855T has acore voltage of 3.3V and an 1/0 voltage of 3.3V, with 5V-compatibility. The
MPCB855T supports a maximum core speed of 80 MHz and a maximum external bus speed of 66 MHz.

The MPCB855T incorporates the same embedded MPC8X X processor core and similar CPM and SIU as the
MPC8XX family. The MPCB855T features one 10/100 Fast Ethernet controller module. The CPM supports one SCC
(SCC1), two SMCs (SMC1 and SMC2), SPI and 12C. The SCC can support 802.3 Ethernet, ATM, HDLC/SDLC,
UART, and transparent protocols.

Instruction 4-Kbyte System Interface Unit (SIU)
Bus Instruction Cache
N 1 Instructionmmu | Ugilfjigd Memory Controller >
Eﬂgg%ded 32-Entry ITLB Internal External
Proces):c(Jr < > Bus Interface Bus Interface < >
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Data MMU .
32-Entry DTLB Real-Time Clock
PCMCIA-ATA Interface
Fast Ethernet
Controller
DMAs
/
FIFOs 4 Interrupt 8-Kbyte 10 Virtual
Parallel /O Timers | Controllers | Dual-Port RAM Serjal*
1011 . and
ava09 gﬁ:‘r’a?;tse 32-Bit RISC Controller <> 2
Media Access and Program Independent
Control | Parallel Interface Port Ti ROM DMA
and UTOPIA IMers Channels
< MIl A
A A A A A
Y Y Y
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I [ [
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Figure 2. MPC855T Block Diagram

5 Similarities and Differences between the MPC855T and
the MPC885

The following sections discuss pinout and memory mapping differences for the MPC855T and the M PC885.

Migrating from the MPC855T to the MPC885, Rev. 0

4 Freescale Semiconductor



PD10 PE26

PE25

PE19 MIIL_TXEN PA2

Similarities and Differences between the MPC855T and the MPC885

NOTE: This is the top view of the device.
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were grouped in alogical order, but reuse of layout isnot available. Parallel ports changed from four (Port A, B, C,

and D) on the MPCB855T to five (Port A, B, C, D, and E) on the MPC885. Each signal in the I/O ports can be
configured as agenera-purpose I/O signal or asasignal dedicated to supporting communications peripherals, such

as Ethernet or USB. See the MPC885 Power QUICC Family Reference Manual for more information.

Both the MPC855T and the MPC885 usethe 357 plastic ball grid array (PBGA) package. Buses and other functions
Figure 3 shows the MPC885 pinout.

5.1 Pinout

Figure 3. MPC885 Pinout
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Figure 4 shows the MPC855T pinout.

NOTE: This is the top view of the device.
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Figure 4. MPC855T Pinout

5.2 Memory Map

The memory maps for both the MPC855T and the MPC885 are very similar except for afew differences:

The reserved area at the end of the Input/Output section in the MPC855T (offset 0x987) is replaced with

UTOPIA Mode register space.
The SCC1 in the MPC855T isreplaced with aUSB 1.1 controller.
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Reserved space (offset 0xA20-0xA77) inthe MPC855T is now for SCC2 and SCC3 in the MPC885.

Port E registersin the MPC885 reside in a previously reserved area of the Port B registersin the MPC855T
(starting at offset OXACS8).

The registers mapped for the FEC registersin the MPC855T are now mapped for FEC1 for the MPC885.
The immediate reserved space following the FEC registersin the MPC855T is the location for the FEC2
registersin the MPC885 (starting at offset OX1EQO0). For ease of porting, FEC2 registers are located in the
same order as FEC1, with offset for FEC2 equal to FEC1 plus 0x1000.

Dual-port RAM for both processorsisfrom IMMR + 0x2000-0x2FFF, with expanded dual-port RAM from
0x3000-0x3BFF.

The MPC855T’s memory resources are mapped to a contiguous 64 Kbyte block; the MPC885’'s memory
resources are mapped to a contiguous 256 Kbyte block, as shown in Figure 5, that includes the security
block in the upper 128 Kbytes.

Bits14-15inthe 16-bit field IMMR[1SB] have new meaningin the MPC885. When IMMR[1SB] bits 14-15
are cleared, the internal memory map is the same as in the MPC855T. When IMMR[14-15] = 10, an
additional 128 Kbyte memory block becomes available for the security engine, as shown in Figure 5.

Global Memory!

0 0x0_0000
Memory
Resources
64 Kbytes
1 Gbyte 0x1_0000
2 Ghyte 0x2_0000
Security
3 Gbyte 0x3_0000 Block
128 Khytes
4 Gbyte L 0x4_0000

1 Location of contiguous 256-Kbyte block of internal memory resources in this figure is for illustration only.
The addresses shown are offsets from the IMMR.

Figure 5. MPC885 Memory Map

New Features for MPC885

The following sections discuss the new features of the M PC885.

6.1

Hardware Changes

The following are the hardware changes from the MPC885T to the MPC885:

DP[0-3]/IRQ[3:6] pinswere removed.

No data parity generation /checking.

IRQ 3,4,6 exist in different pins. IRQ5 has no alternative pin.

The MPCB885 only supports normal high and normal low power modes.

Migrating from the MPC855T to the MPC885, Rev. 0
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6.2 Digital Phase Lock Loop

The MPC885 features a digital phase lock loop (DPLL). The main purpose of the DPLL isto generate a stable
reference frequency by multiplying the frequency and eliminating the clock skew. The DPLL allows the processor
to operate at a high internal clock frequency using alow frequency clock input, providing two advantages. First,
lower frequency clock input reduces the overall electromagnetic interference generated by the system. Second, the
programmability of the oscill ator enablesthe system to operate at avariety of frequencieswith only asingle external
clock source. To ease the transition from the MPC855T phase lock loop (PLL) to the DPLL, atool that calculates
DPLL settingsis available on the MP885 Product Summary Page at www.freescale.com. The major migration
concerns regarding the DPLL are asfollows:

* Theinput clock requirements are different
» The configuration of MODCK][1-2] has changed
» DPLL does not start to lock until the negation of POREST has occurred

For a detailed description of theseitems, please refer to the MPC885 Power QUICC Family Reference Manual.

6.3 Security Engine

The block diagram of the security engine’sinternal architecture is shown in Figure 6. The MPC8X X bus interface
moduleis designed to transfer 32-bit words between the MPC8X X bus and any register inside the security engine
core.

< Crypto-
Channel
MPC8XX #
g Busl/F - i ;
Unit || Controller FIFO FIFO
DEU AESU MDEU
FIFO
- L V

Figure 6. Security Engine Functional Blocks

An operation begins with awrite of a pointer to the crypto-channel fetch register, which pointsto a data packet
descriptor. The channel requests the descriptor and decodes the operation to be performed. The channel then asks
the controller to assign crypto execution units and fetch the keys, 1V's, and data needed to perform the specific
operation. The controller assigns execution unitsto the channel and makes requests to the master interface to satisfy
the requests. As dataiis processed, it iswritten to the individual executions unit’s output buffer and then back to
system memory by means of the MPC8X X I/F module.

The internal registers for the security engine can be accessed when IMMR [1SB]14:15 = 10. The MPC885
Power QUICC Family Reference Manual lists details of the registers and their locations in the internal memory map.

Migrating from the MPC855T to the MPC885, Rev. 0
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7/ Summary

Although the migration from the MPC855T to the M PC885 requires layout and software changes, the benefits of an
additional Fast Ethernet controller, USB 1.1, and an internal security engine may warrant the migration, depending

onh system requirements.
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