Freescale Semiconductor, Inc.

10/97

MPC8XXFADS
Design Specification—Rev 0.1

PRELIMINARY

freescale"

semiconductor

For More Information On This Product,
Go to: www.freescale.com


rxzb30
freescalecolorjpeg


Freescale Semiconductor, Inc.

How to Reach Us:

Home Page:
www.freescale.com

E-mail:
support@freescale.com

USA/Europe or Locations Not Listed:
Freescale Semiconductor

Technical Information Center, CH370
1300 N. Alma School Road

Chandler, Arizona 85224
+1-800-521-6274 or +1-480-768-2130
support@freescale.com

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
support@freescale.com

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064

Japan

0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor Hong Kong Ltd.

Technical Information Center
2 Dai King Street

Tai Po Industrial Estate

Tai Po, N.T., Hong Kong
+800 2666 8080
support.asia@freescale.com

For Literature Requests Only:

Freescale Semiconductor Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217
1-800-441-2447 or 303-675-2140
Fax: 303-675-2150

LDCForFreescaleSemiconductor@hibbertgroup.com

RoHS-compliant and/or Pb- free versions of Freescale products have the functionality
and electrical characteristics of their non-RoHS-compliant and/or non-Pb- free
counterparts. For further information, see http://www.freescale.com or contact your
Freescale sales representative.

For information on Freescale.s Environmental Products program, go to
http://www.freescale.com/epp.

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or
implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to
any products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of
any product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters which may be
provided in Freescale Semiconductor data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Freescale Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor products are
not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Freescale Semiconductor
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

For More Information On This Product,

Go to: www.freescale.com


rxzb30
disclaimer

rxzb30
hibbertleft

rxzb30
rohstext


Freescale Semiconductor, Inc. . rformation

1 - General Information

11 Introduction

This document is an operation guide for the MPC8XXFADS board. It contains operational, functional
and general information about the FADS. The MPC8XXFADS is meant to serve as a platform for s/
w and h/w development around the MPC8XX family processors. Using its on-board resources and its
associated debugger, a developer is able to download his code, run it, set breakpoints, display
memory and registers and connect his own proprietary h/w via the expansion connectors, to be in-
corporated to a desired system with the MPC8XX processor.

This board could also be used as a demonstration tool, i.e., application s/w may be burned” into its
flash memory and ran in exhibitions etc'.

12 MPC8XX Family Support
The MPC8XXFADS supports the following MPC8XX family members:
0 MPC801
0o MPC821
0o MPC823
0 MPC850
0 MPC860
0 MPC860SAR

0o MPC860T

13 Abbreviations’ List

«  FADSB - the MPC8XXFADS, the subject of this document.
« UPM - User Programmable Machine

e GPCM - General Purpose Chip-select Machine

e GPL - General Purpose Line (associated with the UPM)

* I/R-Infra-Red

e BCSR - Board Control & Status Register.

e ZIF - Zero Input Force

« BGA - Ball Grid Array

e SIMM - Single In-line Memory Module

14 Related Documentation

+  MPC8XX User's Manuals.
*  ADI Board Specification.

A. Either on or off-board.
B. Not to be mistaken for the M683XX Family Ads
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SPECIFICATIONS

Freescale Semiconductor, Inc.

The MPC8XXFADS specifications are given in TABLE 1-1.

TABLE 1-1. MPC8XXFADS Specifications

CHARACTERISTICS

SPECIFICATIONS

Power requirements (no other boards attached)

+5Vdc @ 1.7 A (typical), 3 A (maximum)
+12Vdc - @1A.

Microprocessor

MPC8XX running upto @ 50 MHz

Addressing
Total address range:

Flash Memory
Dynamic RAM

Synchronous DRAM

4 GigaBytes

2 MByte, 32 bits wide expandable to 8 MBytes
4 MByte, 32 bits wide EDO SIMM

Support for up to 32 MByte, EDO or FPM SIMM
4 MBytes, organized as 1 Meg X 32 bit.

Operating temperature

0°C - 30°C

Storage temperature

-25°C to 85°C

Relative humidity

5% to 90% (non-condensing)

Dimensions:
Length
Width
Thickness

9.173" (233 mm)
6.3" (160 mm)
0.063" (1.6 mm)

PCWF Design Specification—Rev Q.1
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16 MPCSEXXFADS Features

O 4 MByte, Unbuffered, Synchronous Dram On-Board.

0 4 MByte EDO 60nsec delay DRAM SIMM. Support for 4 - 32 MByte FPM or EDO
Dram SIMM, with Automatic Dram SIMM identification. 16 Bit Data-Bus Width Sup-
port.

0 2 MByte Flash SIMM. Support for upto 8 MByte, 5V or 12V Programmable, with Au-
tomatic Flash SIMM identification.

O Memory Disable Option for each local memory map slaves.
0 Board Control & Status Register - BCSR, Controlling Board’'s Operation.
0 Programmable Hard-Reset Configuration via BCSR.

o 5V PCMCIA Socket With Full Buffering, Power Control and Port Disable Option.
Complies with PCMCIA 2.1+ Standard.

0 Module Enable Indications.

0 10-Base-T Port On-Board, with Stand-By Mode.

O Fast-IrDA (4MBps) Port with Stand-By Mode.

0 Dual RS232 port with Low-Power Option per each port.

O On - Board Debug Port Controller with ADI I/F.

O MPC8XXFADS Serving as Debug Station for Target System option.
0 Optional Hard-Reset Configuration Burned in Flash”.

0 External Tools’ Identification Capability, via BCSR.

0 Soft/Hard® Reset Push - Button

0 ABORT Push - Button

0 SingleC 5V Supply.

O Reverse / Over Voltage Protection for Power Inputs.

0 3.3V /2V MPC Internal Logic Operation®, 3.3V MPC I/O Operation.
0 Power Indications for Each Power Bus.

O Software Option Switch provides 16 S/W options via BCSR.

A. Available only if supported also on the MPC8XX.

B. Hard reset is applied by depressing BOTH Soft Reset & ABORT buttons.

C. Unlessa 12V supply isrequired for aPCMCIA card or for a12V programmable Flash SIMM.
D. Implemented on Daughter Board.

PCWF Design Specification—Rev Q.1
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FIGURE 1-1 MPC8XXFADS Motherboard Block Diagram
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Ie7 MPC8XXFADS Goals

The MPC8XXFADS is meant to become a general platform for s/w and h/w development around the
MPC8XX family. Using its on-board resources and its associated debugger, the developer is able to
load his code, run it, set breakpoints, display memory and registers and connect his own proprietary
h/w via the expansion connectors, to be incorporated to a system with the MPC.

This board could also be used as a demonstration tool, i.e., application s/w may be programmedA into
its flash memory and ran in exhibitions etc.

A. Either on or off-board.

PCWF Design Specification—Rev Q.1
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2 - Hardware Preparation and Installation

21 INTRODUCTION

This chapter provides unpacking instructions, hardware preparation, and installation instructions for
the MPC8XXFADS.

242 UNPACKING INSTRUCTIONS

NOTE

If the shipping carton is damaged upon

receipt, request carrier’s agent to be present

during unpacking and inspection of

equipment.
Unpack equipment from shipping carton. Refer to packing list and verify that all items are present.
Save packing material for storing and reshipping of equipment.

CAUTION

AVOID TOUCHING AREAS OF
INTEGRATED CIRCUITRY; STATIC
DISCHARGE CAN DAMAGE CIRCUITS.

23 HARDWARE PREPARATION

To select the desired configuration and ensure proper operation of the MPC8XXFADS board,
changes of the Dip-Switch settings may be required before installation. The location of the switches,
LEDs, Dip-Switches, and connectors is illustrated in FIGURE 2-1. The board has been factory tested
and is shipped with Dip-Switch settings as described in the following paragraphs. Parameters can be
changed for the following conditions:

*  ADI port address

«  MPC Clock Source

. Power-On Reset Source.

e MPC Keep Alive Power Source

e« MPC Internal Logic Supply Source
e Debug Mode Indication Source

PCWF Design Specification—Rev Q.1
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FIGURE 2-1 MPC8XXFADS Top Side Part Location diagram
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203e1 ADI Port Address Selection

The MPC8XXFADS can have eight possible slave addresses set for its ADI port, enabling up to eight
MPC8XXFADS boards to be connected to the same ADI board in the host computer. The selection
of the slave address is done by setting switches 1, 2 & 3 in the Dip-Switch - DS2. Switch 1 stands for
the most-significant bit of the address and switch 3 stands for the least-significant bit. If the switch is
in the 'ON’ state, it stands for logical '1’. In FIGURE 2-2 DS1 is shown to be configured to address '0’.

FIGURE 2-2 Configuration Dip-Switch - DS2

arz | 1 | Q| ADR2
art | 2 | ADR1
ADRO 3 ADRO
3 -5 MHz Generator via EXTCLK 4 - 32.678 KHz Crystal Resonator

DS2

Table 2-1 describes the switch settings for each slave address:

Table 2-1 ADI Address Selection

ADDRESS Switch 1 Switch 2 Switch 3
0 OFF OFF OFF
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON
6 ON ON OFF
7 ON ON ON

2032 Clock Source Selection

Switch #4 on DS2 selects the clock source for the MPC. When it is in the 'ON’ position while the FADS
is powered-up, the on-board 32.768 KHz crystal resonator® becomes the clock source and the PLL
multiplication factor becomes 1:513. When switch #4 is in the 'OFF’ position while the FADS is
powered-up, the on-board 4BMHz clock generator® becomes the clock source while the PLL
multiplication factor becomes 1:5.

2033 Power-On Reset Source Selection

As there are differences between MPC revisions regarding the functionality of the Power-On Reset
logic, it is therefore necessary to select different sources for Power-ON reset generation.

The above selection is done on the Daughter Board and therefore, documented in the specific

A. Located on the Daughter-Board
B. A 5SMHz clock generator is packed as well.

PCWF Design Specification—Rev Q.1
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Daughter Board user’s manual.
2034 VDDL Source Selection

This selection is done on the Daughter Board and therefore, documented in the specific Daughter
Board user’'s manual.

2035 Keep Alive Power Source Selection

This selection is done on the Daughter Board and therefore, documented in the specific Daughter
Board user’'s manual.

236 Debug Mode Indication Source Selection

Jumper J1 selects between VFLS(0:1) signals and FRZ signal of the MPC as an indication for debug
mode state. Since with the MPC8XXs, each of these signals has alternate function, it may be neces-
sary to switch between the two sources, in favor of alternate function being used.

When a jumper is positioned between pins 1 and 2 of J1 - VFLS(0:1) are selected towards the debug-
port controller. When a jumper is placed between positions 2 - 3 of J1(2) - FRZ signal is selected.

FIGURE 2-3
J1 J1
4= 3=
N N
X X
VFLS(0:1) Selected FRZ Selected

24 INSTALLATION INSTRUCTIONS

When the MPC8XXFADS has been configured as desired by the user, it can be installed according
to the required working environment as follows:

e Host Controlled Operation
*  Debug Port Controller for Target System
+  Stand-Alone

241 Host Controlled Operation

In this configuration the MPC8XXFADS is controlled by a host computer via the ADI through the
debug port. This configuration allows for extensive debugging using on-host debugger.

PC%(F Design Specification—Rev Q.1
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FIGURE 2-4 Host Controlled Operation Scheme
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2042 Debug Port Controller For Target System

This configuration resembles the previous, but here the local MPC is removed from its socket while
the FADS is connected via a 10 lead Flat-Cable between P5 and a matching connector on a target
system.

WARNNING

When connecting the FADS to a target system via
P5 and a 10 lead flat-cable, the MPC MUST be RE-
MOVED from its SOCKET. Otherwise, PERMANENT
DAMAGE might be inflicted to either the Local MPC
or to the Target MPC.

With this mode of operation, all on-board modules are disabled and can not be accessed in anyway,
except for the debug port controller. Also, all indications except for 5V power, 3.3V-Power® and RUN
are darkened.

All debugger commands and debugging features are available in this mode, including s/w download,
breakpoints, etc'... The target system may be reset or interrupted by the debug port or reset by the
FADS'’s RESET switches. It is the responsibility of the target system designer, to provide Power-On-
Reset and HARD-Reset configurations, while SOFT-Reset configuration is provided by the debug-
port controller. See also 4+12¢1 "MPC8XXFADS As Debug Port Controller For Target System" on
page 58.

A. On Daughter Board.

PC%(F Design Specification—Rev Q.1
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FIGURE 2-5 Debug Port Controller For Target System Operation Scheme
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2043 Stand Alone Operation

In this mode, the FADS is not controlled by the host via the ADI/Debug port. It may connect to host
via one of its other ports, e.g., RS232 port, I/R port, Ethernet port, etc'. Operating in this mode
requires an application program to be programmed into the board‘s Flash memaory (while with the host
controlled operation, no memory is required at all).

PC%(F Design Specification—Rev Q.1
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FIGURE 2-6 Stand Alone Configuration
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2044 +5V Power Supply Connection

The MPC8XXFADS requires +5Vdc @ 5 A max, power supply for operation. Connect the +5V power
supply to connector P6 as shown below:

FIGURE 2-7 P6: +5V Power Connector

o ] 10 |

o0 ——30

P6 is a 3 terminal block power connector with power plug. The plug is designed to accept 14 to 22
AWG wires. It is recommended to use 14 to 18 AWG wires. To provide solid ground, two Gnd
terminals are supplied. It is recommended to connect both Gnd wires to the common of the power
supply, while VCC is connected with a single wire.

NOTE

Since hardware applications may be connected to the
MPC8XXFADS via the Daughter-Boards’ expansion
connectors PX1, PX2 PX3, PX4 or FADS's P8, the
additional power consumption should be taken into
consideration when a power supply is connected to the
MPC8XXFADS.

2¢45 P7: +12V Power Supply Connection

The MPC8XXFADS requires +12 Vdc @ 1 A max, power supply for the PCMCIA channel Flash
programming capability or for 12V programmable Flash SIMM. The MPC8XXFADS can work properly
without the +12V power supply, if there is no need to program either a 12V programmable PCMCIA
flash card or a 12V programmable Flash SIMM.

Connect the +12V power supply to connector P7 as shown below:

PC%(F Design Specification—Rev Q.1
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FIGURE 2-8 P7: +12V Power Connector

+12V 1@
GND 2@

P7 is a 2 terminal block power connector with power plug. The plug is designed to accept 14 to 22
AWG wires. It is recommended to use 14 to 18 AWG wires.

2e4e6 ADI Installation

For ADI installation on various host computers, refer to APPENDIX C - "ADI Installation" on page 155.
2e4e7 Host computer to MPC8XXFADS Connection
The MPC8XXFADS ADI interface connector, P1, is a 37 pin, male, D type connector. The connection

between the MPC8XXFADS and the host computer is by a 37 line flat cable, supplied with the ADI
board. FIGURE 2-9 below shows the pin configuration of the connector.

FIGURE 2-9 P1 - ADI Port Connector

-
Gnd | 20 % ECC
gﬂg g% 3 | HST ACK
ond | 53 4 | ADS_SRESET
ond | 22 5 | ADS_HRESET
ond | 52 6 | ADS_SEL2
(+12v)N.C. |26 [ | ADS SELL
HosT_vcC |27 8 | ADS_SELO
HosT vcc |28 9 | HOST_REQ

HOST_vCC |29 19| ADS-R°2
HOST_ENABLE~ 30 -

12 | N.C.

Gnd |31
13| N.C.

Gnd | 32
14 | N.C.

Gnd | 33

16 | PD1
PD2 |35
PD4 |36 1l| PD3

AERE

[

NOTE: Pin 26 on the ADI is connected to +12 v power supply, but it is not used in the MPC8XXFADS.
2048 Terminal to MPC8XXFADS RS-232 Connection
A serial (RS232) terminal or any other RS232 equipment, may be connected to the RS-232

connectors PA2 and PB2. The RS-232 connectors is a 9 pin, female, Stacked D-type connector as
shown in FIGURE 2-10.

The connectors are arranged in a manner that allows for 1:1 connection with the serial port of an IBM-
ATA or compatibles, i.e. via a flat cable.

A.IBM-AT isatrademark of International Business Machines Inc.

PC%(F Design Specification—Rev Q.1
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FIGURE 2-10 PA2, PB2 - RS-232 Serial Port Connectors

CD
TX

RX
DTR
GND

DSR
RTS
CTS
N.C.

a b~ W NP
© 00N O

NOTE: The RTS line (pin 7) is not connected on the MPC8XXFADS.
2049 Memory Installation

The MPC8XXFADS is supplied with two types of memory SIMM:

e Dynamic Memory SIMM
*  Flash Memory SIMM.

To avoid shipment damage, these memories are packed aside rather than being installed in their
sockets. Therefore, they should be installed on site. To install a memory SIMM, it should be taken out
of its package, put diagonally in its socket (no error can be made here, since the Flash socket has 80
contacts, while the DRAM socket has 72) and then twisted to a vertical position until the metal lock
clips are locked. See FIGURE 2-11 "Memory SIMM Installation" below.

CAUTION

The memory SIMMs have alignment nibble near
their # 1 pin. It is important to align the memory cor-
rectly before it is twisted, otherwise damage might
be inflicted to both the memory SIMM and its sock-
et.

FIGURE 2-11 Memory SIMM Installation

@)
(2)

Memory

SIMM Metal Lock Clip

~

a SIMM Socket
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3 - OPERATING INSTRUCTIONS
3.1  INTRODUCTION

This chapter provides necessary information to use the MPC8XXFADS in host-controlled and stand-
alone configurations. This includes controls and indicators, memory map details, and software
initialization of the board.

32 CONTROLS AND INDICATORS

The MPC8XXFADS has the following switches and indicators.
3201 ABORT Switch SW1

The ABORT switch is normally used to abort program execution, this by issuing a level O interrupt to
the

MPC. If the FADS is in stand alone mode, it is the responsibility of the user to provide means of
handling

the interrupt, since there is no resident debugger with the MPC8XXFADS. The ABORT switch signal
is

debounced, and can not be disabled by software.

3022 SOFT RESET Switch SW2

The SOFT RESET switch SW2 performs Soft reset to the MPC internal modules, maintaining MPC'’s
configuration (clocks & chip-selects) Dram and SDram contents. The switch signal is debounced, and
it is not possible to disable it by software. At the end of the Soft Reset Sequence, the Soft Reset
Configuration is sampled and becomes valid.

3023 HARD RESET - Switches SW1 & SW2
When BOTH switches - SW1 and SW2 are depressed simultaneously, HARD reset is generated to
the MPC. When the MPC is HARD reset, all its configuration is lost, including data stored in the DRAM

or SDRAM and the MPC has to be re-initialized. At the end of the Hard Reset sequence, the Hard
Reset Configuration stored in BCSRO becomes valid.

3e2¢4 DS1 - Software Options Switch

DS1 is a 4-switches Dip-Switch. This switch is connected over EXTOLI(0:3) lines which are available
at BCSR, S/W options may be manually selected, according to DS1 state.

FIGURE 3-1 DS1 - Description

EXTOLIO Pulled to "1’ 1 EXTOLIO Driven to 'O’

NO

EXTOLI1 Pulled to "1’ 2 EXTOLI1 Drivento 'O’

EXTOLI2 Pulled to '1’ 3 EXTOLI2 Driven to 'O’

EXTOLI3 Pulled to '1’ 4

EXTOLI3 Driven to '0’

DS1

3e2¢5 GND Bridges

There are 3 GND bridges on the MPC8XXFADS. They are meant to assist general measurements

PC%(F Design Specification—Rev Q.1
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and logic-analyzer connection.

Warning

When connecting to a GND bridge, use only INSU-
LATED GND clips. Failure in doing so, might result
in permanent damage to the MPC8XXFADS.

32¢6 ETHON - LD1

When the yellow ETH ON led is lit, it indicates that the ethernet port transceiver - the MC68160 EEST,
is active. When it is dark, it indicates that the EEST is in power down mode, enabling the use of its
associated SCC pins off-board via the expansion connectors.

3e2¢7 IRD ON - LD2

When the yellow IRD ON led is lit, it indicates that the Infra-Red transceiver - the TFDS6000, is active
and enables communication via that medium. When it is dark, the I/R transceiver is in shutdown
mode, enabling the use of its associated SCC pins off-board via the expansion connectors.

328 RS232 Port 1 ON - LD3

When the yellow RS232 Port 1 ON led is lit, it designates, that the RS232 transceiver connected to
PA2, is active and communication via that medium is allowed. When darkened, it designates that the
transceiver is in shutdown mode, so its associated MPC pins may be used off-board via the expan-
sion connectors.

329 RS232 Port 2 ON - LD4

When the yellow RS232 Port 2 ON led is lit, it designates that the RS232 transceiver connected to
PB2,

is active and communication via that medium is allowed. When darkened, it designates, that the
transceiver is in shutdown mode, so its associated MPC pins may be used off-board via the expan-
sion connectors.

3¢2¢10 Ethernet RX Indicator - LD5

The green Ethernet Receive LED indicator blinks whenever the EEST is receiving data from one of
the Ethernet port.

3¢2¢11 Ethernet TX Indicator - LD6

The green Ethernet Receive LED indicator blinks whenever the EEST is transmitting data via the
Ethernet port.

3e2¢12  Ethernet JABB Indicator - LD7

The red Ethernet TP Jabber LED indicator - JABB, lights whenever a jabber condition is detected on
the TP ethernet port.

3¢2¢13 Ethernet CLSN Indicator LD8

The red Ethernet Collision LED indicator CLSN, blinks whenever a collision condition is detected on
the ethernet port, i.e., simultaneous receive and transmit.

3¢2¢14  Ethernet PLR Indicator - LD9

The red Ethernet TP Polarity LED indicator - PLR, lights whenever the wires connected to the receiver

input of the ethernet port are reversed. The LED is lit by the EEST, and remains on while the EEST
has automatically corrected for the reversed wires.

3¢2¢15 FEthernet LIL Indicator - LD10

The yellow Ethernet Twisted Pair Link Integrity LED indicator - LIL, lights to indicate good link integrity
on the TP port. The LED is off when the link integrity fails.

PC%(F Design Specification—Rev Q.1
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3¢2¢16 5V Indicator - LD11
The yellow 5V led, indicates the presence of the +5V supply at P6.

3e2¢17 RUN Indicator - LD12

When the green RUN led - LD12 is lit, it indicates that the MPC is not in debug mode, i.e., VFLSO &
VFLS1 == 0 (or FRZ == 0, which ever selected by J1).
32¢18 AUXILARY Indicator LD13

This indication has no dedicated function over the FADS. It is meant to provide some visibility for
program behavior. It is controlled by the Signal Lamp bit in BCSR4.

3219 FLASHON -LD14

When the yellow FLASH ON led is lit, it indicates that the FLASH SIMM is enabled in the BCSR1
register. l.e., any access done to the CSO~ address space will hit the flash memory. When it is dark,
the flash is disabled and CSO~ may be used off-board via the expansion connectors.

3220 DRAM ON - LD15

When the yellow DRAM ON led is lit, it indicates the DRAM SIMM is enabled in BCSR1. Therefore,
any access made to CS2~ (or CS3~) will hit on the DRAM. When it is dark, it indicates that either the
DRAM is disabled in BCSR1, enabling the use of CS2~ and CS3~ off-board via the expansion
connectors.

3e2¢21 SDRAM ON -LD16

When the yellow SDRAM ON led is lit, it indicates the SDRAM is enabled in BCSR1. Therefore, any
access made to CS4~ (will hit on the SDRAM. When it is dark, it indicates that either the SDRAM is
disabled in BCSR1, enabling the use of CS4~ off-board via the expansion connectors.

3222 PCMCIA ON - LD17
When the yellow PCMCIA ON led is lit, it indicates the following:
1) Address & strobe buffers are driven towards the PCMCIA card

2) Data buffers are driven to / from the PCMCIA card whenever CE1A~* or CE2A~B signals
are asserted.

3) Card status lines are driven towards the MPC from the PCMCIA card.

When it is dark, it indicates that all the above buffers are tri-stated and the pins associated with
PCMCIA channel A®, may be used off-board via the expansion connectors.

33 MEMORY MAP

All accesses to MPC8XXFADS’s memories are controlled by the MPC’s memory controller.
Therefore, the memory map is reprogrammable to the desire of the user. After Hard Reset is
performed by the debug station, the debugger checks to see the size, delay and type of the DRAM
and FLASH SIMMs mounted on board and initializes the chip-selects accordingly. The DRAM,

A. Connected to CE1B~ for MPC823FADSDB.
B. Connected to CE2B~ for MPC823FADSDB.
C. Or B for MPC823FADSDB.
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program / data and DMA.

TABLE 3-1. MPC8XXADS Main Memory Map

ADDESS RANGE Memory Type Device Type g,-ozret
00000000 - 003FFFFF DRAM SIMM MB321Bx?08 | MB322Bx308 MC324Cx?00 MB328Cx200 32
00400000 - 0O07FFFFF 32
00800000 - OOFFFFFF 32
01000000 - O1FFFFFF 32
02000000 - 020FFFFF | Empty Space
02100000 - 02103FFF | BCSR(0:4)P 32¢
02100000 - 02103FE3 BCSRO
2100004 - 02103FE7 BCSR1
2100008 - 02103FEB BCSR2
210000C - 02103FEF BCSR3
2100010 - 02103FF3 BCSR4
02104000 - 021FFFFF Empty Space
02200000 - 02207FFF MPC Internal 32

MAPY
02208000 - 027FFFFF Empty Space
02800000 - 029FFFFF Flash SIMM MCM29F020 | MCM29F040 MCM29F080 32
02A00000 - 02BFFFFE SM732A1000A | SM732A2000 2
02C00000 - 02FFFFFF 32
03000000 - 033FFFFF SDRAM 32
03400000 - FFFFFFFF Empty Space

axO[B,T]

b. The device appears repeatedly in multiples of its size. E.g., BCSRO appears at memory locations

2100000, 2100020, 2100040..., while BCSR1 appears at 2100004, 2100024, 2100044... and so on.

¢. Only upper 16 bit (D0-D15) arein fact used.
d. Refer to the relevant MPC User’s Manual for complete description of the MPC internal memory map.

34

1) DRAM Controller
2) SDRAM Controller
3) Chip Select generator.

Programming The MPC Registers
The MPC provides the following functions on the MPC8XXFADS:

4) UART for terminal or host computer connection.
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5) Ethernet controller.
6) Infra-Red Port Controller
7) General Purpose I/O signals.

The internal registers of the MPC must be programmed after Hard reset as described in the following
paragraphs. The addresses and programming values are in hexadecimal base.

For better understanding the of the following initializations refer to the MPC821 or to the MPC860
User's Manual for more information.

TABLE 3-2. SIU REGISTERS’ PROGRAMMING

Register Init Value[hex] Description

SIUMCR 01032440 Internal arbitration, External master arbitration priority - 0, External arbitration
priority - 0, PCMCIA channel Il pins - PCMCIA, Debug Port on JTAG port pins,
FRZ/IRQ6~ - FRZ, debug register - locked, No parity for non-CS regions, DP(0:3)/
IRQ(3:6)~ pins - DP(0:3), reservation disabled, SPKROUT - Tri-stated, BS_A(0:3)~
and WE(0:3)~ are driven just on their dedicated pins, GPL_B5~ enabled, GPL_A/
B(2:3)~ function as GPLs.

SYPCR FFFFFF88 Software watchdog timer count - FFFF, Bus-monitor timing FF, Bus-monitor -
Enabled, S/W watch-dog - Freeze, S/W watch-dog - disabled, S/W watch-dog (if
enabled) causes NMI, S/W (if enabled) not prescaled.

TBSCR 00C2 No interrupt level, reference match indications cleared, interrupts disabled, no
freeze, time-base disabled.

RTCSC 00C2 Interrupt request level - 0, 32768 Hz source, second interrupt disabled, Alarm
interrupt disabled, Real-time clock - FREEZE, Real-time clock enabled.

PISCR 0082 No level for interrupt request, Periodic interrupt disabled, clear status, interrupt
disabled, FREEZE, periodic timer disabled.

3e4e1 Memory Controller Registers Programming

The memory controller on the MPC8XXFADS is initialized to 50 MHz operation. l.e., registers’ pro-
gramming is based on 50 MHZ timing calculation except for refresh timer which is initialized to
16.67Mhz, the lowest frequency at which the FADS may wake up. Since the FADS may be made to
wake-up at 25MHz” as well, the initializations are not efficient, since there are too many wait-states
inserted. Therefore, additional set of initialization is provided to support efficient 25MHz operation.

The reason for initializing the FADS for 50Mhz is to allow proper (although not efficient) FADS oper-
ation through all available FADS clock frequencies.

A. The only parameter which isinitialized to the start-up frequency, is the refresh rate, which would have been
inadequate if initialized to 50Mhz while board is running at alower frequency. Therefore, for best bus band-
width availability, refresh rate should be adapted to the current system clock frequency.
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Warning

Due to availability problems with few of the sup-
ported memory components, the below initializa-
tions were not tested with all parts. Therefore, the
below initializations are liable to CHANGE,
throughout the testing period.

TABLE 3-3. Memory Controller Initializations For 50Mhz

Register Device Type Init Value [hex] Description

BRO All Flash SIMMs | 02200001 Base at 2200000, 32 bit port size, no parity, GPCM
supported.

ORO MCM29F020-90 FFEOOD34 2MByte block size, all types access, CS early negate,

6 w.s., Timing relax
MCM29F040-90 FFCO0D34 4MByte block size, all types access, CS early negate,
SM732A1000A-9 6 w.s., Timing relax
MCM29F080-90 FF800D34 8MByte block size, all types access, CS early negate,
SM732A2000-9 6 w.s., Timing relax
MCM29F020-12 FFEOOD44 2MByte block size, all types access, CS early negate,
8 w.s., Timing relax
MCM29F040-12 FFCO0D44 4MByte block size, all types access, CS early negate,
SM732A1000A-12 8 w.s., Timing relax
MCM29F080-12 FF800D44 8MByte block size, all types access, CS early negate,
SM732A2000-12 8 w.s., Timing relax
BR1 BCSR 02100001 Base at 2100000, 32 bit port size, no parity, GPCM
OR1 FFFF8110 32 KByte block size, all types access, CS early
negate, 1 w.s.

BR2 All Dram SIMMs | 00000081 Base at 0, 32 bit port size, no parity, UPMA
Supported

OR2 MCM36100/200-60/70 FFC00800 4MByte block size, all types access, initial address

multiplexing according to AMA.
MCM36400/800-60/70 FF000800 16MByte block size, all types access, initial address
MT8/16D432/832X-6/7 multiplexing according to AMA.

BR3 MCM36200-60/70 00400081 Base at 400000, 32 bit port size, no parity, UPMA
MCM36800-60/70 01000081 Base at 1000000, 32 bit port size, no parity, UPMA
MT16D832X-6/7

OR3 MCM36200-60/70 FFC00800 4MByte block size, all types access, initial address

multiplexing according to AMA
MCM36800-60/70 FF000800 16MByte block size, all types access, initial address
MT16D832X-6/7 multiplexing according to AMA.
BR4 MB811171622A-100 030000C1 Base at 3000000, on UPM B
OR4 FFCOO0AOQO 4 MByte block size, all types access, initial address

multiplexing according to AMB.
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TABLE 3-3. Memory Controller Initializations For 50Mhz

Register Device Type Init Value [hex] Description
MPTPR All Dram SIMMs | 0400 Divide by 16 (decimal)
Supported
MAMR MB321BTO8TASNGO 40A21114% refresh clock divided by 402 or 60° or COF, periodic
60A21114° timer enabled, type 2 address multiplexing scheme, 1
CO0A21114° cycle disable timer, GPL4 disabled for data sampling
edge flexibility, 1 loop read, 1 loop write, 4 beats
refresh burst.
MB322BTOSTASNGO 20A211142 refresh clock divided by 202 or 30° or 60°, periodic
30A21114° timer
60A21114° enabled, type 2 address multiplexing scheme, 1 cycle
disable timer, GPL4 disabled for data sampling edge
flexibility, 1 loop read, 1 loop write, 4 beats refresh
burst.
MB324CTO0TBSNGO 40B21114% refresh clock divided by 402 or 60P or COC, periodic
60B21114° timer
CoB21114° enabled, type 3 address multiplexing scheme, 1 cycle
disable timer, GPL4 disabled for data sampling edge
flexibility, 1 loop read, 1 loop write, 4 beats refresh
burst.
MB328CTO0TBSNGO 20B211142 refresh clock divided by 202 or 30° or 60°, periodic
30B21114° timer
60B21114° enabled, type 3 addre