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1 - 860General Information

11 Introduction

This document is an operation guide for the MPC860ADS board. It'contains operational, functional and
general information about the ADS. The MPC860ADS is meant to serve as a platform for s/w and h/w de-
velopment around the MPC860. Using its on-board resources andits associated debugger, a 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 desired system with the PowerQUICC.

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 Abbreviations List

* PowerQUICC - PowerPC-based QUad Integrated Communications Controller
e 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 MPCADS - the MPC860ADS, the subject of this document.

e« BSCR - Board Control & Status Register.

e ZIF - Zero Input Force

« BGA - Ball Grid Array

13 Related Documentation

« MPCB860 User's Manual or Engineering Specification.
* MC68160 Data Sheet.
* ADI Board Specification.

A. Either on or off-board.

Release 1.1a
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14 MPC860ADS User’s Manual ERRATA

This section describes bugs and limitations with the MPC860ADS revision ENG.

Je4e] Flash Size Limitation

Due to H/W design bug, the Flash memory size may NOT exceed 2MBYytes. Therefore, it is suggested to
use only MCM29020 Flash memory SIMMs. Use of larger capacity Flash SIMMs, e.g., MCM29040 or
MCM29080, is allowed, but upper banks within the SIMM will not be ‘accessed.

Correction will be done on revision PILOT of the ADS.
1e4e2 PCMCIA Card Hot Insertion - Prohibition

Due to a temporary shortage on the MAX780A device (U11) hot insertion of the PCMCIA card is not sup-
ported, i.e., the power (5V Only) for the PCMCIA card, may not be controlled by S/W and is applied con-
stantly to the socket. Therefore, power to the MPC860ADS must be removed prior to insertion of a PCMCIA
card.

Correction will be done upon arrival of components.
143 32768 Hz Oscillator - No Support

Due to instability of the oscillator, the 32768 Hz Crystal is neutralized. Switch #4 on DS1 now selects
between 1:1 mode ('OFF’ position) and 1:5 mode ('ON’ position). In both cases only the clock generator -
U16 is enabled.

Correction will be done on revision PILOT of the*ADS.
1e4e4 Working with Keep Alive Power - Not Supported

Due to a H/W design bug it is not possible to.recover from a state where Keep-Alive power to the MPC860
is on, while the rest of the MPC (VDDL and I/0O) and the board are not powered. When the rest of the
MPCB860 and the board are re-powered, @ PON RESET is generated to the MPC.

Correction will be done on revision PILOT of the ADSA.
1e4e5 Temporary Contention On Buffered Data Bus

When a write cycle to any on-board destination®, is issued immediately after a Flash read, there will be a
contention over the local data bus for a period of app. 30nsec, resulting from a slow release time of the
Flash memory and fast turn-overtime of the local data buffers.

Correction is done on current Revision (ENG).

A new version of UQ9 (revision ENGO03), correcting this problem may be given upon demand.

A. The Keep Alive power logic on the MPC860 might be changed as well.
B. l.e, Dram, Flash or BCSR.

Release 1.1a
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1.5 SPECIFICATIONS

The MPC860ADS specifications are given in TABLE 1-1.

TABLE 1-1. MPC860ADS Specifications

F"T\ﬁﬁf@e‘&ﬁ?ﬁé\ﬁ ggr? I‘l_ll‘\"[éqr’ljs%rq's Manual

CHARACTERISTICS

SPECIFICATIONS

Power requirements (no other boards attached)

+12Vdc - @1A.

+5Vdc @ 1.7 A (typical), 3 A (maximum)

Microprocessor

MPC860 @-50 MHz

Addressing
Total address range:

Flash Memory

4 GigaBytes

2 MByte, 32 bits wide expandable to 8 MBytes

Dynamic RAM 4-MByte, 36 bits wide SIMM (32 bit data, 4 bit parity)
option to use higher density SIMM, up to 32 MByte

Operating temperature 0°C - 30°C

Storage temperature -25°C to 85°C

Relative humidity

5% to 90% (non-condensing)

Dimensions:
Height 9.173 inches (233 mm)
Depth 7.08 inches (180 mm)
Thickness 0.063 inches (1.6 mm)
9 Release 1.1a
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16 MPCB860ADS Features
0 MPC860, running up to 50 MHz, mounted on ZIF BGA socket.

0 4 MBytes of 60-nsec DRAM, support is given to various types of memory varying from
4MByte configured as 1M X 32, upto 32MByte configured as 8M X 32.

O Support for EDO page mode DRAM SIMMs made: by Micron - the MT8D132M-X, the
MT16D232M-X, the MT8D432M-X, and the MT16D832M-X.

0 Automatic Dram SIMM identification.

0O 2 MByte Flash SIMM. Support for upto 8 MByte.

0 Automatic Flash SIMM identification.

0 Memory Disable Option for all local memory map slaves.

0O Board Control & Status Register - BCSR, Controlling Board’'s Operation.
0O Programmable Hard-Reset Configuration via BCSR.

0 T.P. Ethernet port via MC68160 - EEST on SCC1 with Standby Mode.
0 Infra-Red Transceiver on SCC2 with Shutdown Option.

O 5V-only PCMCIA Socket With Full Buffering, Power Control and Port Disable Option. Com-
plies with PCMCIA 2.1+ Standard.

O Module Enable Indications.
0 RS232 port on SMC1 with' Low-Power Option.

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

O Optional Hard-Reset Configuration Burned in Flash”.

O All MPC Pins Available At Expansion & Logic Analyzer Connectors.
O External Tools’ Identification Capability, via BCSR.

0 Soft/ Hard Reset Push - Button

0 ABORT Push - Button

0 SingleB 5V Supply.

O Reverse / Over Voltage Protection for Power Inputs.

0 3.3V/ 2V MPC Internal Logic Operation, 3.3V MPC I/O Operation.
O (External Keep Alive Power Source Option.

0 Power Indications for Each Power Bus.

A. Available only if supported also on-chip.
B. Unlessa 12V supply isrequired for aPCMCIA card.

10 Release 1.1a
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FIGURE 1-1 MPC860ADS Block Diagram
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2 - Hardware Preparation and Installation

21 INTRODUCTION

This chapter provides unpacking instructions, hardware preparation,.and installation instructions for the
MPCB860ADS.

22 UNPACKING INSTRUCTIONS

NOTE

If the shipping carton is damaged upon receipt,
request carrier's agent 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 MPC860ADS 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

* MPC Keep Alive Power Source

e MPC Internal Logic Supply Source

12 Release 1.1a
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FIGURE 2-1 MPC860ADS Top Side Part Location diagram
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The MPCB860ADS can have eight possible slave addresses set for its ADI port, enabling up to eight
MPCB860ADS 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 - DS1. Switch 1 stands for the most-
significant bit of the address and switch 3 stands for the least-significantbit. 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 - DS12

arz | 1 | Q | ~ADR2
ar1 | 2 | ADR1
apbro | 3 | ADRO
15 -50MHz Generator via CLK4IN 4 - 3 - 5 Mhz Generator via CLK4IN

DS1

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

20302 Clock Source Selection

Switch #4 on DS1 selects the clock source for the MPC. When it is in the 'ON’ position while the ADS is
powered-up, the on-board4 MHz clock generator becomes the clock source and the PLL multiplication
factor becomes 1:5. When switch #4 is in the 'OFF’ position, while the ADS is powered-up, the on-board
clock generator (U16) remains the clock source while the PLL multiplication factor becomes 0 (1:1 mode).

When using the 1:1.mode, the minimal input frequency allowed is 15MHz and therefore, U16 must be
replaced with adequate 3.3V operated clock generator, with oscillating frequency of 15 - 50 Mhz.

2+3+2+1 Clock Generator Replacement - U16
When replacing U16 with another clock generator it should be noticed that there are 2 supply level available
at U16:

1). .5V supply at pin 14.

A. On ENG series boards the print on the board is different from what is stated in this figure. The figure isthe valid.

14 Release 1.1a
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2) 3.3V supply available at pin 11.
FIGURE 2-3 U16 Power Sources

1@ \_/14@ | 5v
o @
o o
o @ | 33v
® @
o ®

GND |7@ @

Ul6

From looking at FIGURE 2-3 "U16 Power Sources" above, we see that 5V oscillator may be used with 14
pins only form-factor while 3.3V oscillators may be used with 8 pins only form-factor.

WARNING

IF A 14 Pin Form-Factor, 3.3V Clock Generator is insert-
ed to U16, PERMANENT DAMAGE Might Be Inflicted To
The Device.

2033 VDDL Source Selection

J1 serves as a selector for VDDL - MPC internal logic supply. When a jumper is placed between positions
1-2of J1, VDDL is supplied with 3.3V. When a jumper is placed between positions 2 - 3 of J1, VDDL is
supplied by 2V power source. Thejumper on J1 is factory set between positions 1 - 2 to supply 3.3 to
VDDL.

FIGURE 3-1 VDDL Source Selection
J1 J1

N X
= 4
X =

VDDL - 3.3V VDDL - 2V

2034 Keep Alive Power Source Selection

J2 selects the Keep Alive power source of the MPC. When a jumper is placed between positions 1 - 2 of
J2, the Keep Alive power is fed from the main 3.3V bus. When an external power source” is to be connect-

A. E.g., abattery.

15 Release 1.1a
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ed to the Keep Alive power rail, it should be connected between positions 2 (the positive pole) and position

3 (GND) of J2.
FIGURE 3-2 Keep Alive Power Source Selection

J2

J2
33v 1 IZ 33V 1

KAPWR R KAPWR

Ext. Power Supply

KAPWR From 3.3V KAPWR From Ext.
Power Supply

24 INSTALLATION INSTRUCTIONS

When the MPC860ADS has been configured as desired by the user, it can be installed according to the

required working environment as follows:
* Host Controlled Operation

* Stand-Alone

2041 Host Controlled Operation
In this configuration the MPC860ADS is controlled by a host computer via the ADI through the debug port.

This configuration allows for extensive debugging using on-host debugger.
FIGURE 3-3 Host Controlled Operation Scheme

O Host

ADI Computer

37 Wire
Flat Cable

W&

5V Power Suppl

20492 Stand Alone Operation
In this mode, the board 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 appli-

Release 1.1a
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cation program to be burned into the board‘s Flash memory (while with the host controlled operation, no
memory is required at all).

FIGURE 3-4 Stand Alone Configuration

Host
Computer
3 -
N
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N2 N\
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e
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5V _Power Suppl e g e { ]
£l L =l
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L E— D*B {

[}
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20443 +5V Power Supply Connection

The MPC860ADS requires +5 VDC @ 5 A max, power supply for operation. Connect the +5V power supply
to connector P7 as shown below:

FIGURE 3-5 P7: +5V Power Connector

o ] 10 |

ool 30

P7 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
MPCB860ADS using the expansion connectors P6, P9, P10,
P12 or P13, the additional power consumption should be
taken into consideration when a power supply is connected to
the MPC860ADS.

2¢494 P8: +12V Power Supply Connection

The MPCB860ADS requires +12 VDC @ 1 A max, power supply for the PCMCIA channel Flash
programming capability. The MPC860ADS can work properly without the +12V power supply, if there is no
need to program a 12V programmable PCMCIA flash card.
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Connect the +12V power supply to connector P6 as shown below:
FIGURE 3-6 P8: +12V Power Connector

VPP 1@
GND 2@

P8 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.

2045 ADI Installation
For ADI installation on various host computers, refer to APPENDIX C - "ADI Installation" on page 174.
2046 Host computer to MPC860ADS Connection

The MPC860ADS ADI interface connector, P1, is a 37 pin, male, D type connector. The connection
between the MPC860ADS and the host computer is.by a 37 line flat cable, supplied with the ADI board.
FIGURE 3-7 below shows the pin configuration of the-connector.

FIGURE 3-7 P1 -"ADI Port Connector

Q
Gnd f20 7 | NC
Gnd T
ond 152 3 | HST_ACK
ond’ | 23 4 | ADS_SRESET
5 | ADS_HRESET
Gnd. | 24 —
6 | ADS_SEL2
Gnd | 25 -
7 | ADS_SEL1
(+12V)N.C. |26 -
8 | ADS_SELO
HOST_VCC |27 _
HosT.vec |28 9 | HOST_REQ

ioSTE |7 10| A0S e
HOST_ENABLE~ 30 -
Gnd |33 14 | N.C.
15| N.C.
PDO | 34
PD2 | 35 16 | PD1

PDa | 25 17| PD3
18 | PD5
PD6 |37 19| PD7

[

NOTE: Pin 26 on the ADI is connected to +12 v power supply, but it is not used in the MPC860ADS.
2¢4¢7 Terminal to MPC860ADS RS-232 Connection

In the stand-alone operation mode, a serial (RS232) terminal may be connected to the RS-232 connector
P3. The RS-232 connector is a 9 pin, female, D-type connector as shown in FIGURE 3-8.

The connector istarranged 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.
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FIGURE 3-8 P3 - RS-232 Serial Port Connector

CD
X

RX
DTR
GND

DSR
RTS
CTS
N.C.

©O© 00N O

g b~ W NP

NOTE: The RTS line (pin 7) is not connected in the MPC860ADS.
2048 Memory Installation
The MPC860ADS is supplied with two types of memory SIMM:

¢ 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 3-9 "Memory SIMM Installation" below:

CAUTION

The memory SIMMs_ have alignment nibble near their #
1pin.Itis importantto.align the memory correctly before
itis twisted, otherwise damage might be inflicted to both
the memory SIMM and its socket.

FIGURE 3-9 Memory SIMM Installation

(1)

(2)

Memory
SIMM Metal Lock Clip
Y | SIMM Socket
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3 - OPERATING INSTRUCTIONS

31 INTRODUCTION

This chapter provides necessary information to use the MPC860ADS /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 MPC860ADS has the following switches and indicators.
3e2-1 SOFT RESET Switch SW1

The SOFT RESET switch SW1 performs Soft reset to'the MPC internal modules, maintaining MPC'’s
configuration (clocks & chip-selects). 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
active.

30202 ABORT Switch SW2

The ABORT switch is normally used to abort program execution, this by issuing a level 0 interrupt to the
MPC. If the ADS 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 MPC860ADS. The ABORT switch signal is
debounced, and can not be disabled by software:

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

3024 J1 - VDDL Source Selector

J1 serves as a selector for VDDL - MPC internal logic supply. When a jumper is placed between positions
1-2of J1, VDDL is supplied with-3.3V. When a jumper is placed between positions 2 - 3 of J1, VDDL is
supplied by 2V power source. The jumper on J1 is factory set between positions 1 - 2 to supply 3.3 to
VDDL.

FIGURE 3-1 VDDL Source Selection
J1 J1

N X
= 4
X =

VDDL - 3.3V VDDL - 2V

A. l.e, detached from a debug station.
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3e2¢5 J2 - Keep Alive Power Source

J2 selects the Keep Alive power source of the MPC. When a jumper is placed between positions 1 - 2 of
J2, the Keep Alive power is fed from the main 3.3V bus. When an external power source” is to be connect-
ed to the Keep Alive power rail, it should be connected between positions 2 (the positive pole) and position
3 (GND) of J2.

J2 J2
33v 1 |E 3.3V 1
KAPWR .I KAPWR +
KAPWR From 3.3V KAPWR From Ext. Ext. Power Supply

Power Supply

3¢2+6 J3 Power Bridge

J3is a soldered jumper, which is in series with the 3.3V power bus. This jumper may be removed?® if current
measurements on the 3.3V bus are to be held.

Warning
There also GND bridges on board, which physically re-
semble J3. Do not'mistake J3to GND jumper, otherwise,
permanent damage might be inflicted to the
MPC860ADS.

3027 GND Bridges

There are 4 GND bridges on the MPC860ADS. They are meant to assist general measurements and logic-
analyzer connection.

Warning

When connecting to a GND bridge, use only INSULATED
GND clips. Failure in doing so, might result in perma-
nent damage to the MPC860ADS.

30248 RUN Indicator - LD1

When the green RUN led.- LD1 is lit, it indicates that the MPC is not in debug mode, i.e., VFLSO & VFLS1
= 0. Itis important to remember, that if the VFLS(0:1) pins are programmed for alternative use rather than
function as VFLS lines; this indication is meaningless.

3029 FLASHON - LD2

When the yellow FLASH ON led is lit, it indicates that the FLASH module is enabled in the BCSR1 register.
l.e., any access done to the CS0~ address space will hit the flash memory. When it is dark, the flash is
disabled and CS0~ may be used off-board via the expansion connectors.

3210 DRAMON -LD3

A. E.g., abattery.
B. By askilled technician only.
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When the yellow DRAM ON led is lit, it indicates that both the DRAM is powered and it is enabled in
BCSRL1. Therefore, any access made to CS1~ (or CS2~) will hit on the DRAM. When it is dark, it indicates
that either the DRAM is not powered or it is disabled in BCSR1. Therefore, CS1~ and CS2~ of the MPC,
may be used off-board via the expansion connectors.

3¢2¢11 ETHON-LD4
When the yellow ETH ON led is lit, it indicates that the ethernet port transceiver - the MC68160 EEST,

connected to SCCL1 is active. When it is dark, it indicates that the EEST is in power down mode, enabling
the use of SCCL1 pins off-board via the expansion connectors.

3¢2¢12 Ethernet RX Indicator - LD5

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

3213 Ethernet TX Indicator - LD6

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

3¢2¢14  Ethernet JABB Indicator - LD7

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

3215 |IRD ON-LD8

When the yellow IRD ON led is lit, it indicates that'the Infra-Red transceiver - the TFDS3000, connected to

SCC2, is active and enables communication via that medium. When it is dark, the I/R transceiver is in
shutdown mode, therefore the SCC2 pins may be used off-board via the expansion connectors.

3¢2¢16 Ethernet CLSN Indicator LD9

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

3¢2¢17 Ethernet PLR Indicator/’- LD10

The red LED Ethernet TP Polarity indicator - PLR, lights if the wires connected to the receiver input of the
ethernet port are reversed. The LED.is lit by the EEST, and remains on when the EEST has automatically
corrected for the reversed wires.

3¢2¢18 Ethernet LIL Indicator - LD11

The yellow LED Ethernet Twisted Pair Link Integrity indicator - LIL, lights to indicate good link integrity on
the TP P4 port. The LED is off when the link integrity fails.

3219 RS232ON -LD12

When the yellow RS232 ONuis lit, it designates that the RS232 transceiver connected to SMC1, is active
and communication via that medium is allowed. When dark, it designates that the transceiver is in
shutdown mode, so SMC1 pins may be used off-board via the expansion connectors.

34220 PCMCIAON -LD13
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 may be driven to / from the PCMCIA card depending on the CE1A~ and
CE2A~ signals and transfer direction.

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.
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32.21 VPP GOOD -LD14

When the yellow VPP GOOD is lit, it designates that the VPPA to PCMCIA card is above 11V. If dark, it
indicates either VPP is not applied to the PCMCIA card or it is below correct value.

3¢2¢22 5V Indicator - LD15
The yellow 5V led, indicates the presence of the +5V supply at P7.
3223 3.3V Indicator - LD16

The yellow 3.3V led indicates that the 3.3V power bus is powered

A. Some flash PCMCIA cards requires 12V programming voltage.
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All accesses to MPC860ADS’s memory slaves 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 memory mounted
on board and initializes the chip-selects accordingly. The DRAM and the FLASH memory respond to all
types of memory access i.e., user / supervisory program / data and DMA.

TABLE 3-1. MPC860ADS Main Memory Map

ADDESS RANGE Memory Type Device Type Port Size
00000000 - 003FFFFF DRAM SIMM | MCM36100 MCM36200 MCM36400 MCM36800 32
00400000 - 007FFFFF DRAM SIMM MCM36200 MCM36400 MCM36800 32
00800000 - OOFFFFFF DRAM SIMM MCM36400 MCM36800 32
01000000 - O1FFFFFF DRAM SIMM MCM36800 32
02000000 - 020FFFFF Empty Space
02100000 - 02103FFF BCSR(0:3)2 320
02104000 - 021FFFFF Empty Space
02200000 - 02207FFF MPC Internal 32

MAPC
02208000 - 027FFFFF Empty Space
02800000 - 029FFFFF Flash SIMM MCM29F020 | MCM29F040 | MCM29F080 32
02A00000 - 02BFFFFF MCM29F040 | MCM29F080 32
02C00000 - 02FFFFFF MCM29F080 32

a. The device appears repeatedly.in multiples of its size. E.g., BCSRO appears at memory locations
2100000, 2100010, 2100020..,, while BCSR1 appears at 2100004, 2100014, 2100024... and so on.
b. Only upper 16 bit are in fact used.
c. Refer to the MPC860 User’'s'Manual or latest Engineering Specification for complete description of the

MPC internal memory map.

3+4

Programming The MPC Regqisters

The MPC provides the following functions on the MPC860ADS:
1. DRAM Controller

a s~ wbn

Chip Select generator.
UART for terminal or host computer connection.
Ethernet controller.
Infra-Red Port Controller

6. .General Purpose /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.
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For better understanding of the following initializations, refer to the MPC860 User’s Manual or Engineering
Specification for more information.

TABLE 3-2. SIU REGISTERS' PROGRAMMING

Register

Init Value[hex]

Description

SIUMCR

01632440

Internal arbitration, External master arbitration priority - 0, External arbitration
priority - 0, PCMCIA channel Il pins.- debug pins, Debug Port on JTAG port pins,
FRZ/IRQ6~ - IRQ6~, 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

01c2

Interrupt request level - 1, 32768 Hz source, second interrupt disabled, Alarm
interrupt disabled, Real-time clock - FREEZE, Real-time clock disabled.

PISCR

0082

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

3ede1

Memory Controller Registers Programming

The memory controller on the MPC860ADS is initialized to 50 MHz operation. |.e., registers’ programming
is based on 50 MHZ timing calculation-except for refresh timer which is initialized to 16.67Mhz - the lowest
frequency at which the ADS may wake up. As the ADS wakes-up at 20MHz” the initializations are not ef-
ficient, since there are too many wait-states inserted. Therefore, additional set of initialization is provided
to support efficient 25MHz operation.

The reason for 50Mhz initializations is to allow proper (although not efficient) ADS operation through all

A. The only parameter which isinitialized to the start-up frequency, is the refresh rate, which would have been inad-
equateif initialized to 50M hz while board is running at alower frequency. Therefore, for best bus bandwidth avail-
ability, refresh rate should be adapted to the current system clock frequency.

25
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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 FFCO00D34 4MByte block size, all types access, CS early negate,
6 w.s., Timing relax
MCM29F080-90 FF800D34 8MByte block size, all types access, CS early negate,
6 w.s., Timing relax
MCM29F020-12 FFEOOD44 2MByte block size, all types access, CS early negate,
8 w.s., Timing relax
MCM29F040-12 FFC00D44 4MByte block size, all types access, CS early negate,
8 w.s., Timing relax
MCM29F080-12 FF800D44 8MByte block size, all types access, CS early negate,
8 w.s., Timing relax
BR1 BCSR 02100001 Base at 2100000, 32 bit port size, no parity, GPCM
OR1 BCSR 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
MT8/16LD432/832X-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
MT16LD832X-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
MT16LD832X-6/7 multiplexing according to AMA.
MPTPR All Dram SIMMs | 0400 Divide by 16 (decimal)
Supported
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TABLE 3-3. Memory Controller Initializations For 50Mhz

Register Device Type Init Value [hex] Description
MAMR MCM36100-60/70 4CA211142 refresh clock. divided by 4C? (COb), periodic timer
COA21114P 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.
MCM36200-60/70 26A211142 refresh-clock divided by 262 (60°), periodic 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.
MCM36400-60/70 4CB211142 refresh clock divided by 4C? (C0P), periodic timer
MT8LD432X-6/7 C0B21114° 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.
MCM36800-60/70 26B211142 refresh clock divided by 262 (60°), periodic timer
MT16LD832-6/7 60B21114° 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.
a. Assuming 20MHz BRGCLK

b. For 50MHz BRGCLK
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TABLE 3-4. UPMA Initializations for 60nsec DRAMs @ 50MHz

For More Information On This Product,

Go to: www.freescale.com

Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset in UPM 0 8 18 20 30 3C
Contents 0 || 8FFFEC24 OFFFEC24 8FAFCC24 8FAFCC24 COFFCC84 33FFCCO07
@ Offset + 1 || OFFFECO04 OFFFECO04 OFAFCCO04 OFAFCCO04 O0OFFCC04 X

2 || OCFFECO04 08FFEC04 0CAFCCO00 O0CAFCCO00 07FFCCO04 X

3 || OOFFECO04 OOFFECOC 11BFCC47 03AFCC4C 3FFFCCO06 X

4 || OOFFECO00 03FFECO00 X 0CAFCCO00 FFFFCC85

5 || 37TFFEC47 OOFFEC44 X 03AFCC4C FFFFCCO05

6 || X OOFFCCO08 X O0CAFCCO00 X

7| X OCFFCC44 X 03AFCC4C X

8 OOFFECOC O0CAFCCO00 X

9 03FFECO00 33BFCC4F X

A OOFFEC44 X X

B OOFFCCO00 X X

C 3FFFC847 X

D X X

E X X

F X X
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Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset In UPM 0 8 18 20 30 3C
Contents 0 || 8FFFCC24 8FFFCC24 8FAFCC24 8FAFCC24 EOFFCC84 33FFCCO07
@ Offset * 1 || OFFFCCO04 OFFFCCO04 OFAFCCO04 OFAFCCO04 OOFFCCO04 X

2 || OCFFCCO04 OCFFCCO04 0CAFCCO00 O0CAFCCO00 OOFFCCO04 X

3 || OOFFCC04 OOFFCCO04 11BFCC47 03AFCC4C OFFFCCO04 X

4 || OOFFCCO00 OOFFCCO08 X 0CAFCCO00 7FFFCCO06

5 || 37TFFCC47 OCFFCC44 X 03AFCC4C FFFFCCB85

6 || X OOFFECOC X O0CAFCCO00 FFFFCCO05

7| X 03FFECO00 X 03AFCC4C X

8 OOFFEC44 O0CAFCCO00 X

9 OOFFCCO08 33BFCC47 X

A OCFFCC44 X X

B OOFFECO04 X X

C OOFFECO00 X

D 3FFFEC47 X

E X X

F X X
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TABLE 3-6. UPMA Initializations for 60nsec EDO.DRAMs @ 50MHz
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Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset in UPM 0 8 18 20 30 3C
Contents 0 || 8FFBEC24 8FFFEC24 8FFFCC24 8FFFCC24 COFFCC84 33FFCCO07
@ Offset + 1 || OFF3EC04 OFFBECO04 OFEFCCO04 OFEFCCO04 O0OFFCC04 X

2 || OCF3EC04 OCF3EC04 O0CAFCCO00 O0CAFCCO00 07FFCCO04 X

3 || OOF3EC04 O00F3ECOC 11BFCC47 03AFCC4C 3FFFCCO06 X

4 || OOF3ECO00 O0CF3ECO00 X 0CAFCCO00 FFFFCC85

5 || 37TF7EC47 O0F3EC4C X 03AFCC4C FFFFCCO05

6 || X 0CF3ECO00 X O0CAFCCO00 X

7| X O0F3EC4C X 03AFCC4C X

8 OCF3ECO00 O0CAFCCO00 X

9 OOF3EC44 33BFCC4F X

A 03F3ECO00 X X

B 3FF7EC47 X X

C X X

D X X

E X X

F X X
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TABLE 3-7. UPMA Initializations for 70nsec EDO.DRAMs @ 50MHz
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Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset In UPM 0 8 18 20 30 3C
Contents 0 || 8FFBCC24 8FFFCC24 8FFFCC24 8FFFCC24 EOFFCC84 33FFCCO07
@ Offset * 1 || OFF3CCO04 OFFBCCO04 OFEFCCO04 OFEFCCO04 OOFFCCO04 X
2 || OCF3CC04 0CF3CC04 O0CAFCCO00 O0CAFCCO00 OOFFCCO04 X
3 || OOF3CC04 0O0OF3CcCo0C 11BFCC47 03AFCC4C OFFFCCO04 X
4 || 00F3CCO00 03F3CCO00 X 0CAFCCO00 7FFFCCO04
5 || 37TF7CC47 00F3CC44 X 03AFCC4C FFFFCC86
6 || X O0F3ECOC X O0CAFCCO00 FFFFCCO05
71X OCF3ECO00 X 03AFCC4C X
8 O00F3EC4C O0CAFCCO00 X
9 03F3ECO00 33BFCC47 X
A O0OF3EC44 X X
B 00F3CCO00 X X
C 33F7CC47 X
D X X
E X X
F X X
TABLE 3-8. ‘Memory Controller Initializations For 25Mhz
Register Device Type Init Value [hex] Description
BRO All Flash SIMMs | 02200001 Base at 2200000, 32 bit port size, no parity, GPCM
supported.
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TABLE 3-8. Memory Controller Initializations For 25Mhz

Register Device Type Init Value [hex] Description
ORO MCM29F020-90 FFEOOD20 2MByte block size, all types access, CS early negate,
2w.s.
MCM29F040-90 FFC00D20 4MByte block-size, all types access, CS early negate,
2w.s.
MCM29F080-90 FF800920 8MByte block size, all types access, CS early negate,
2 w.s., Timing relax
MCM29F020-12 FFEOOD30 2MByte block size, all types access, CS early negate,
3w.s.
MCM29F040-12 FFC00D30 4MByte block size, all types access, CS early negate,
3'w.s.
MCM29F080-12 FF800930 8MByte block size, all types access, CS early negate,
3 ws.
BR1 BCSR 02100001 Base at 2100000, 32 bit port size, no parity, GPCM
OR1 BCSR 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 FFO00800 16MByte block size, all types access, initial address
MT8/16LD432/832X-6/7 multiplexing according to AMA.

BR32 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
MT16LD832X-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
MT16LD832X-6/7 multiplexing according to AMA.
MPTPR All Dram SIMMs | 0400 Divide by 16 (decimal)
Supported
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TABLE 3-8. Memory Controller Initializations For 25Mhz

Register

Device Type

Init Value [hex]

Description

MAMR

MCM36100-60/70

60A21114

refresh clock.divided by 60, periodic timer 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.

MCM36200-60/70

30A21114

refresh.clock divided by 30, periodic timer

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.

MCM36400-60/70
MT8LD432X-6/7

60B21114

refresh clock divided by 60, periodic timer

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.

MCM36800-60/70
MT16LD832-6/7

30B21114

refresh clock divided by 30, periodic timer

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.

a BR3isnot initialized for 36100 or 36400 DRAM SIMMSs.
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Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset in UPM 0 8 18 20 30 3C
Contents 0 || OFFFCC04 OFFFCC24 OFAFCC24 OFAFCCO04 80FFCC84 33FFCCO07
@ Offset * 1 || O8FFCCO00 08FFCCO00 08AFCCO00 08AFCCO00 13FFCCO04 X

2 || 33FFCC47 03FFCC4C 3FBFCC47 01AFCC48 FFFFCC87 X

3 X 08FFCCO00 X 08AFCC44 FFFFCCO05 X

4| X 03FFCC4C X OFAFCCO08 X

5| X 08FFCCO00 X 08AFCC44 X

6 || X 03FFCC4C X O0CAFCCO08 X

71X 08FFCCO00 X 38BFCC46 X

8 33FFCC47 FFFFCC45 X

9 X X X

A X X X

B X X X

C X X

D X X

E X X

F X X
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TABLE 3-10. UPMA Initializations for 70nsec DRAMs @ 25MHz

Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset In UPM 0 8 18 20 30 3C
Contents 0 || OFFFECO04 OFFFCC24 OFAFCCO04 OFAFCCO04 COFFCC84 33FFCCO07
@ Offset * 1 || O8FFEC04 OFFFCCO04 08AFCCO00 O0CAFCCO00 01FFCCO04 X

2 || OOFFECO00 08FFCCO00 3FBFCC47 01AFCC4C 7FFFCC86 X

3 || 3FFFECA47 03FFCC4C X O0CAFCCO00 FFFFCCO05 X

4| X 08FFCCO00 X 01AFCC4C X

5| X 03FFCC4C X O0CAFCCO00 X

6 || X 08FFCCO00 X 01AFCC4C X

7| X 03FFCC4C X O0CAFCCO00 X

8 08FFCCO00 31BFCC43 X

9 33FFCC47 X X

A X X X

B X X X

C X X

D X X

E X X

F X X
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TABLE 3-11. UPMA Initializations for 60nsec EDO DRAMs @ 25MHz

Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset in UPM 0 8 18 20 30 3C
Contents 0 || OFFBCCO04 OFFBCCO04 OFEFCC04 OFEFCCO04 80FFCC84 33FFCCO07
@ Offset * 1 || OCF3CCo04 09F3CcCo0C 08AFCCO04 08AFCCO00 13FFCCO04 X

2 || OOF3CCO00 09F3CcCo0C 00AFCCO00 07AFCC48 FFFFCC87 X

3 || 33F7CC47 09F3CcCoC OFBFCC47 08AFCC48 FFFFCCO05 X

4| X 08F3CCO00 X 08AFCC48 X

5| X 3FF7CC47 X 39BFCC47 X

6 || X X X X

7| X X X X

8 X X

9 X X

A X X X

B X X X

C X X

D X X

E X X

F X X
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TABLE 3-12. UPMA Initializations for 70nsec EDO DRAMs @ 25MHz

Cycle Type Single Read Burst Read Single Write Burst Write Refresh Exception
Offset In UPM 0 8 18 20 30 3C
Contents 0 || OFFBCCO04 OFFBECO04 OFEFCC04 OFEFCCO04 COFFCC84 33FFCCO07
@ Offset * 1 || OCF3CCo04 08F3EC04 08AFCCO04 08AFCCO00 01FFCCO04 X

2 || OOF3CCO00 03F3ECA48 00AFCCO00 07AFCC4C 7FFFCC86 X

3 || 33F7CC47 08F3CCO00 OFBFCC47 08AFCCO00 FFFFCCO05 X

4 || X OFF3CC4C X 07AFCC4C X

5| X 08F3CCO00 X 08AFCCO00 X

6 || X OFF3CC4C X 07AFCC4C X

71X 08F3CCO00 X 08AFCCO00 X

8 3FF7CC47 37BFCC47 X

9 X X X

A X X X

B X X X

C X X

D X X

E X X

F X X
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4 - Functional Description

In this chapter the various modules combining the MPC860ADS are described to their design details.

41 MPC860

The MPC860 runs @ frequencies from 0 - 50 MHz and is buffered-from the rest of the board’s logic - this
to allow for external hardware development via dedicated expansion connectors. P6, P9, P10 & P12.

he2 Reset & Reset - Configuration

There are several reset sources on the MPCADS:
1) Keep Alive Power-On Reset
2) Regular Power On Reset
3) Manual Soft-Reset
4) Manual Hard-Reset
5) Debug Port Soft-Reset
6) Debug Port Hard-Reset
7) MPC Internal Sources.
fe2e] Keep Alive Power-On Reset

The Keep Alive Power - On Reset on the MPCADS is generated by a dedicated voltage detector made by
Seiko the S-8051HN-CD-X with detection voltage range of 1.795 to 2.005V. This voltage detector is con-
nected to the Keep Alive power input of the MPC and during keep alive power-on or when there is a voltage
drop of that input into the above range, Power-On Reset is generated, i.e., PORESET* input of the MPC
is asserted for a period of approximately4.sec.

When PORESET* is asserted to the MPC, the Power-On reset configuration is made available to MPC.
See 4+2¢+6°1 "Power - On Reset Configuration" on page 39.

4e202 Regular Power - On Reset

The regular power on reset generates HARD reset when the MAIN 3.3V bus is powered-on or there is a
drop of voltage level over this bus. The reset is generated by a dedicated voltage detector made by Seiko
the S-8052ANY-NH-X with detection voltage range of 2.595 to 2.805V. When regular power-on reset con-
ditions exist, the HRESET* signal of the MPC is asserted for a period of approximately 4 sec.

When HRESET signal is asserted, the HARD reset configuration is made available to the MPC. See
4+2+6¢2 "Hard Reset Configuration" on page 39.

4e2e3 Manual Soft Reset

To support resident application development and debuggers, a soft reset push-button is provided. De-
pressing that button, asserts the SRESET* pin of the MPC, generating a SOFT RESET sequence. This
button is debounced.to‘avoid spikes over the SRESET* line.

When SRESET* is'signal is asserted, the SOFT reset configuration is made available to the MPC. See
4+2+6+3 "Soft Reset Configuration" on page 40.

4o/ Manual Hard Reset

To support resident application development, a hard reset push-button is provided®. When the soft reset
push-button is depressed in conjunction with the ABORT push-button, the HRESET* line is asserted, gen-

A. It is not adedicated button.
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erating a HARD RESET sequence. The button sharing is for economy and board space saving and does
not effect in any way, functionality.

4e2e5 MPC Internal Sources

Since the HRESET* and SRESET* lines of the MPC are open-drain-and the on-board reset logic drives
these lines with open-drain gates, the correct operation of the internal reset sources of the MPC is facilitat-
ed. As a rule an internal reset source will assert HRESET* and / or SRESET* for a minimum time of 512
system clocks. It is beyond the scope of this document to describe these sources, however Debug-Port
Soft / Hard Resets which are part of the development support systemA, are regarded as such.

4e2+6 Reset Configuration

During reset sequences to their kinds, the MPC device samples the state of some external pins to deter-
mine its operation modes and pin configuration. There are 3'kinds of reset levels to the MPC, each level
having its own configuration sampled:

1) Power - On Reset configuration
2) Hard Reset configuration
3) Soft Reset Configuration.

4261 Power - On Reset Configuration

Just before PORESET* is negated by the external logic, the power-on reset configuration which include
the MODCK(O:l)B pins is sampled. These pins determine the clock operation mode of the MPC. Two clock
modes are supported within the MPC860ADS:

1) 1:1 PLL operation via on-board clock generator.
In this mode MODCK(0:1) are driven with '01'C during® power on reset.

2) 1:55 PLL operation via on-board clock generator.
In this mode MODCK(0:1)-are driven with '11’. during power-on reset.

4¢2+6¢2 Hard Reset Configuration

During HARD reset sequence, when-RSTCONF* pin is asserted, the data bus state is sampled to acquire
the MPC'’s hard reset configuration. The reset configuration word is driven by BCSRO register, defaults of
which are set during power-on reset. The BCSRO drives the half configuration word, i.e., data bits D(0:15)
in which the reserved bits are designated RSRVxx. If the hard-reset configuration is to be changedF,
BCSRO may be written with new values, which become valid after HARD reset is applied to the ADS.

On the MPCADS, the RSTCONF* line is always driven during HARD reset, i.e., no use is possible with the
MPC'’s internal HARD reset configuration defaults.

To allow user programmable, full-word hard reset configuration, i.e., D(0:31) lines are driven during HARD
reset, an option is provided for Flash memory driven hard reset configuration. l.e., the desired hard-reset
configuration word is taken from the first word of the Flash memory. During hard-reset this word drives the
data bus to set the desired configuration. To support this option, CSO~ of the MPC should be asserted®
during HARD reset and.the ADDRESS lines should be driven low. The selection of this option is done via

A. And therefore mentioned.

B. May appear also.asMODCK (2:1)

C. According to the MPC spec MODCK(1:2) should be driven with 10" however on the package MODCKO is
MODCK2 and MODCK1 remains, i.e., their significance order is reversed.

D. The MODCK lines are in fact driven longer - by HRESET~ line.

E. Due to stability problems, the 1:513 mode with 32768 Hz crystal is not supported with this revision of the
MPC860ADS.

F. With respect the ADS' s power-on defaults.

G. Will be supported only on future revisions of the MPC.
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BCSR1. See TABLE 4-5. "BCSR1 Description” on page 53.

The system parameters to which BCSRO defaults during power-on reset and are driven at hard-reset are
listed below:

1) Arbitration: internal arbitration is selected.

2) Interrupt Prefix: The internal default is interrupt prefix at OxFFF00000O. It is overridden to
provide interrupt prefix at address 0, which is located within the DRAM.

3) Boot Disable: Boot is enabled.
4) Boot Port Size: 32 bit boot port size is selected.

5) Initial Internal Space Base: Immediately afterrHARD reset, the internal space is located at
$FF000000.

6) Debug pins configuration: PCMCIA port B'pins become debug support pins?,
7) Debug port pins configuration. Debug port pins are on the JTAG port.

4263  Soft Reset Configuration

The rising edge of SRESET* is used to configure the ‘development port. Before the negation of SRESET?*,
DSCKB is sampled to determine for debug-mode enable / disable. After SRESET* is negated, if debug
mode was enabled, DSCK is sampled again for debug-mode entry / non-entry.

DSDI is used to determine the debug port clock moede and is sampled after the negation of SRESET*.C

The Soft Reset configuration is provided by the debug-port controller U7 via the ADI I/F. When an ADI
bundle is connected, i.e., a debug station is connected, debug mode is always enabled, while immediate
entry is determined by the debug station. When-a bundle is not connected to the ADI port, or disconnected
from the host computer, debug mode is disabled by means of pulling DSCK low via a pull-down resistor.

4e3 Local Interrupter

The only external interrupt applied to the MPC via its interrupt controller is the ABORT (NMI), which is gen-
erated by a push-button - SW2. When this button is depressed, the NMI input to the MPC is asserted (low).
The purpose of this type of interrupt; is support the use of resident debuggers if any is made available to
the MPCADS. All other interrupts to'the MPC, are generated internally by the MPC'’s peripherals and by
the debug port.

To support external (off-board) generation of an NMI, the IRQO* line which drives the MPC’s NMI, is driven
by an open-drain gate. This allows for external h/w to also drive this line. If an external h/w indeed does so,
it is compulsory that IRQO* isdriven by an open-drain (or open-collector) gate.
Jed Clock Generator
There are 2 ways to clock the MPC on the MPC860ADS:

1) 15 -50MHz Clock generator connected to CLK4IN input. 1:1 PLL mode.

2) 3- 52 MHz Clock generator connected to CLK4IN input. 1:5 PLL mode.
Both of the above modes use a 3.3V operated clock generator. The difference between the above modes

A.l.e,AT,VF/VELS..

B. DSCK isconfigured at hard-reset to reside on the JTAG port.

C. With parts from the MPC5X X family DSDI is sampled prior (3 system-clock cycles) to the negation of SRESET*,
to determine the part’ s configuration source: internal (default) or external via data bus.

D. The ADS s provided with 4 Mhz clock generator.

40 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

is in the default PLL multiplication factor after Power-On reset. (1:1 vs. 1.5)

The selection between the above modes is done using switch #4 of DS1. See 2+3+2 "Clock Source Selec-
tion" on page 14. See also 4+2+6 "Reset Configuration" on page 39. DS1/4 has dual functionality: it is re-
sponsible to the combination driven to the MODCK lines during power-on reset and to the connection of
the appropriate capacitor between XFC and VDDSYN lines to match the PLL’s multiplication factor. When
1:1 mode is selected, a capacitor of 390pF is connected, while when 1:5 mode is selected a 1uF capacitor
is connected parallel to it via a TMOS gate.

4ele] SPLL Support

Since the SPLL requires quiet supplies, GNDSYN and GNDSYNZIhave a dedicated ground plane connect-
ed only in one point to the global ground plane of the ads. Bypassing capacitors pairs of 0.1pF and 0.01uF
are connected as close as possible between VDDSYN and GNDSYN. VDDSYN is filtered from the digital
supply using a LC filter with a double pole @ app. 500 hz to‘avoid switching regulators noise on PLL supply
lines.

4e5 Buffering

As the MPCADS meant to serve also as a hardware development platform, it is necessary to buffer the
MPC from the local bus, so the MPC'’s capacitive drive capability is not wasted internally and remains avail-
able for user’s off-board applications via the expansion connectors.

Since the total capacitive load over the address lines of all local memory slaves is significant, two parallel
sets of buffers are provided for address - a dedicated group for the Flash memory and PCMCIA (U27, U31
& U32) and a dedicated group for the DRAM (part of U28 andU30). Strobe lines are also buffered (U28,
U33 & U35) while transceivers are provided for data (U38 - U41).

The data transceivers open only if there is an‘access to a valid® board address or during Hard - Reset con-
figuration®. That way data conflicts are avoided in case an off-board memory is read, provided that it is not
mapped to an address valid on board. Itis the users’ responsibility to avoid such errors.

46 Chip - Select Generator

The memory controller of the MPCris.used as a chip-select generator to access on-board® memories,
saving board’s area reducing cost, power consumption and increasing flexibility. To enhance off-board ap-
plication development, memory modules (including the BCSRx) may be disabled via BCSR1P in favor of
an external memory connected via the expansion connectors. That way, a CS line may be used off-board
via the expansion connectors, while its associated local memory is disabled.

When a CS region is used off-board, the local data transceivers are not open during access to that region,
avoiding possibleE contention over data lines.

The MPC's chip-selects assignment to the various memories / registers on the MPCADS are as follows:
1) CSO0* - Flash memory
2) CS1*-BCSR
3) CS2*-DRAM Bank 1.
4) CS3*- DRAM Bank 2 (if exists).

A. An address whichiis covered in a Chip-Select region and that CSregion is enabled via BCSR1.

B. To alow a configuration word stored in Flash memory become active.

C. And off-board.-See further.

D. After the BCSR is removed from the local memory map, there is no way to access it but to remove and re-apply
power to the ADS.

E. During read cycles.
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5) CS(4:7)* - Unused, user available.

4e7 DRAM

The MPCB860ADS is supplied with 4 MBytes of DRAM, with access time-of 60 or 70 nsec. Support is given
to memory capacity from 4 MByte with no parity upto 32MByte with parity. Support is given to and only to
the following devices made by Motorola:

MCM36100AS60, MCM36100AS70, MCM36100ASG60, MCM36100ASG70 MCM36100ASH60,
MCM36100ASH70, MCM36100ASHG60, MCM36100ASHG70, MCM36200AS60, MCM36200AS70,
MCM36200ASG60, MCM36200ASG70, MCM36400AS60,"MCM36400AS70, MCM36400ASG60,
MCM36400ASG70, MCM36400ASH60, MCM368005S60,. MCM36800S70, MCM36800SG60,
MCM36800SG70. MCM36100ASH70, MCM36100ASHG60, MCM36100ASHG70

Also supported are 5V EDO memory SIMMs made by Micron: MT8D132M-X (4Mbyte), MT16D232M-X
(8Mbyte), MT8D432M-X (16Mbyte) and MT16D832M-X (32-MByte).

To enhance evaluation capabilities, support is given to 16-bit and 32-bit data bus width. That way users
can tailor dram configuration, to get best fit to their application requirements. When the DRAM is in 16 bit
mode, half of it is not used, i.e., memory portion that iS connected to data lines D(16:31) is not used at all.

All dram configurations are supported via the Board-Control & Status Register (BCSR), i.e., DRAM type
(normal / EDO) size (4M to 32M) and delay (60 / 70.nsec) are read from BCSR2 and the associated reg-
isters (including the UPM) are programmed accordingly.

Dram control is performed by UPMA of the MPC via CS2 (and CS3 for 2-bank SIMM) region(s), i.e., RAS
and CAS signals’ generation, during normal® access as well as during refresh cycles and the necessary
address multiplexing® are performed using UPM1. CS2* and CS3* signals are buffered from the DRAM
and each split to 2 to overcome the capacitive load over the dram SIMM RAS lines. The programming of
UPM1 and other associated registers to perform that task is described in 3+4+1 "Memory Controller Regis-
ters Programming" on page 25.

4e7e]1 DRAM Performance Figures

The performance figures for the dram and flash memories as reflected from the initializations given in 3+4
"Programming The MPC Registers" on page 24 are shown in TABLE 4-1. "Regular DRAM Performance

A. Normal i.e.: Single Read, Single Write, Burst Read & Burst Write.
B. Taking into account support for narrower bus widths.
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Figures" on page 43 and in TABLE 4-2. "EDO DRAM Performance Figures” on page 43.

TABLE 4-1. Regular DRAM Performance Figures

Number of System Clock Cycles

System Clock Frequency [MHZz] 50 25

DRAM Delay [nsec] 60 70 60 70
Single Read 6 6 3 4
Single Write 4 4 3 3
Burst Read 6,2,3,2 6,3,2,3 32,22 4,2,2,2
Burst Write 4,2,2,2 4,2,2,2 31,2,2 3,2,2,2
Refresh 213b 252 b 133b 133b

a. Four-beat refresh burst.

b. Not including arbitration overhead.

TABLE 4-2. EDO DRAM Performance Figures

Number of System Clock Cycles

System Clock Frequency [MHZz] 50 25

DRAM Delay [nsec] 60 70 60 70
Single Read 6 6 3 4
Single Write 4 4 3 3
Burst Read 6,2,2,2 6,3,2,2 3111 4,1,2,2
Burst Write 4,2,2,2 4,2,2,2 3111 3,2,2,2
Refresh 212b 252 b 132b 132b

a. Four-beat refresh burst.
b. Not including arbitration overhead.

4e7e2 Refresh Control

The refresh to the dram is a CAS before RAS refresh, which is controlled by UPMA as well. The refresh
logic is clocked by the BRG clock which is not influenced by the low-power divider.
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FIGURE 4-1 Refresh Scheme

BRG Clock
oC v}

PTP PTA » UPMA

A 4

DRAM BANKS

As seen in FIGURE 4-1 "Refresh Scheme" above, the BRG.clock is twice divided: once by the PTP (Pe-
riodic Timer Prescaler) and again by another prescaler, dedicated for each UPM. If there are more than
one dram banks, than refresh cycles are performed for consecutive banks, therefore, refresh should be
made faster. The formula for calculation of the PTA is given below:

Refresh_Period X Number_Of Beats Per_ Refresh_Cycle
Number_Of Rows_To_Refresh X T_BRG X MPTPR X Number_Of_Banks

PTA =

Where:

* Refresh_Period is the time (usually in-msec) required to refresh a dram bank

« Number_Of Beats Per_Refresh_Cycle: using the UPM looping capability, it is possible to
perform more than one refresh cycle per refresh burst (in fact upto 16).

* Number_Of Rows_To_Refresh: the number of rows in a dram bank
 T_BRG: the cycle time of the BRG clock
* MPTPR: the value of the periodic timer prescaler (2 to 64)
e Number_Of Banks: number of dram banks to refresh.
If we take for example a MCM36200 SIMM which has the following data:

« Refresh_Period == 16 msec
« Number_Of Beats Per; Refresh_Cycle: on the ADS it is 4.
e Number_Of_Rows_To_Refresh == 1024
e T _BRG == 40 nsec (1/2 system clock @ 50 Mhz)
* MPTPR arbitrarily chosen to be 8
« Number_Of Banks == 2 for that SIMM
If we assign the figures to the PTA formula we get the value of PTA should be 97 decimal or 61 hex.

The programming of the appropriate registers and UPM’s memory, controlling this function, is shown in
3+4+1 "Memory Controller Registers Programming” on page 25.

4e7e3 Variable Bus-Width Control

Since a port’s width determines its address connections, i.e., the number of address lines required for byte-
selection varies (1 for 16-bit port and 2 for 32-bit port) according to the port’s width, it is necessary to
change address connections to a memory port if its width is to be changed. E.qg.: if a certain memory is
initially configured as a 32-bit port, the least significant address line which is connected to that memory’s
A0 line should be the MPC’s ADD29. Now, if that port is to be reconfigured as a 16-bit port, the LS address
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line becomes ADD30.

If a linear® address scheme is to be maintained, all address lines connected to that memory are to be
shifted one bit, this obviously involves extensive multiplexing (passive or active). If linear addressing
scheme is not a must, then only minimal multiplexing is required to support variable port width.

In TABLE 4-3. "DRAM ADDRESS CONNECTIONS" below, the MPCADS's address connection scheme
is presented.

TABLE 4-3. DRAM ADDRESS CONNECTIONS

Width 32 - Bit 16 - Bit
Depth Depth
Dram ADD 4 M Y 4 M Y
A0 BA29 BA29 BA29 BA29
Al BA28 BA28 BA28 BA28
A2 BA27 BA27 BA27 BA27
A3 BA26 BA26 BA26 BA26
A4 BA25 BA25 BA25 BA25
A5 BA24 BA24 BA24 BA24
A6 BA23 BA23 BA23 BA23
A7 BA22 BA22 BA22 BA22
A8 BA21 BA21 BA21 BA21
A9 BA20 BA20 BA20 BA30
Al0 BA19 BA30

As can seen from the table above; most of the address lines remain fixed while only 2 lines (the shaded
cells) need switching. The switching scheme is shown in FIGURE 4-2 "DRAM Address Lines’ Switching"
on page 46. The switches on thatfigure are implemented by active multiplexers controlled by the BCSR1/
Dram_Half_Word* bit.

A. Consequent addresses lead to adjacent memory cells
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FIGURE 4-2 DRAM Address Lines’ Switching

DRAM

BA(21:29) AQS)
BA20 °

@®—| A9
BA30 PS
BA19 Py

®o—|A10
BA30 °

48 Flash Memory

The MPCB860ADS support Flash non-volatile memory SIMMs of the following types: MCM29F020,
MCM29F040” and MCM29F080”, volume of which is 2Mbytes, 4*Mbytes and 8*Mbytes correspondingly.
These devices are internally composed of 1, 2 or 4 banks of 4 Am29F040 devices. The flash SIMM (U14)
resides on an 80 pin SIMM socket.

To save MPC's chip-select lines, only one chip-select line (CS0~) is used to select the flash as a whole,
while distributing chip-select lines among the internal banks is done via on-board programmable logic, ac-
cording to the Presence-Detect lines of the'Flash SIMM inserted to the ADS.

A. See ERRATA for that user’s manual.
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FIGURE 4-3 Flash Memory SIMM Architecture

Flash Presence-Detect Lines
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The access time of the Flash memory is 120 nsec, however, faster devices may be used, with no perfor-
mance benefit, unless the number of wait-states is decreased via ORO re-programming.

Since the 29F0XO0 series is 5V programmable, there is no need for external programming voltage and the
flash may be written almost”® as a regular memory.

The control over the flash is done using the GPCM and a dedicated CS0~ region, controlling the whole
bank. During hard - reset initializations, the debugger reads the Flash Presence-Detect lines via BCSR2
and decided how to program BRO & ORO in which the size of the region is determined. Access® is done
with 8 w.s. @ 50Mhz system clock frequency. The programming of the associated registers is shown in
3¢4+1 "Memory Controller Registers_ Programming" on page 25.

The Flash module may disabled/ enabled at any time by writing '1’ / 0’ the FlashEn~ bit in BCSR1.

49 Ethernet Port

An Ethernet port with T.P. (10-Base-T) I/F is provided on the MPC860ADS. This port resides over SCC1lof
the MPC. Use is done with Motorola’s MC68160 EEST (Enhanced Ethernet Serial Transceiver) to mediate
between the SCC and the Ethernet medium.

As only the Twisted-Pair I/F is supported, AUI connection if desired, must be performed via a dedicated
adaptor.

To allow external use.of SCC1, its pins appear at the expansion connectors and the ethernet transceiver
may be disabled /'Enabled at any time by writing '1’ / '0’ to the EthEn~ bit in BCSR1.

The EEST is configured constantly to Twisted Pair I/F with automatic polarity correction enabled.

There are few control lines which control the EEST function and are driven by MPC’s parallel I/O lines:

A. A manufacturer specific dedicated programming algorithm should be implemented during flash programming.
B. Both Read and Write.
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1) TPSQEL~ - Twisted Pair Signal Quality Error Test Enable. This active-low signal enables
testing of the internal TP collision detect circuitry after each transmit to the TP media. It is

connected to PC6” of the MPC and should be driven to’2" during normal operation.

2) TPFLDL~ - Twisted Pair Full Duplex Mode Select. This-active low signal allows simulta-
neous transmit and receive over the twisted pair lineswithout indicated collision. This sig-
nal is connected to PC5* of the MPC and should be driven to '0’ during normal operation.

3) ETHLOOP - Diagnostic Loopback. This active high signal puts the EEST in diagnostic

loopback mode, regardless of the I/F type it is configured to. This line is connected to PC4”
of the MPC and should be driven to '0’ during normal operation.

For additional information on the EEST refer to the "MC68160 Technical Data" document.

410 Infra - Red Port

An infra-red communication port is provided with the MPCADS - the Temic's TFDS 3000 integrated trans-
ceiver, which incorporates both the receiver and transmitter optical devices with the translating logic. This
port resides on SCC2 of the MPC. This device conforms.to the IRDA standard, which is supported by the
MPC allowing for glueless connection between the TFDS3000 and the MPC.

To allow SCC2’s off-board use, the infra-red transceiver may be disabled / enabled at any time, by writing
"1’ /’0" to the IrdEn~ bit in BCSR1.

4e11 RS232 Port

To assist user’s applications and to provided convenient communication channel with a host computer, an
RS232 port is provided via SMC1 port. Support is given upto 19200 baud rate via an RS232 transceiver.
Use is done with MC145707 transceiver which generates RS232 levels internally using a single 5V supply
and is equipped with OE and shutdown mode. When the RS232EN bit in BCSR1 is asserted (low), the
transceiver is enabled. When negated, the transceiver enters standby mode, in which the receiver outputs
are tri-stated, enabling use of the SMC1 port off-board via the expansion connectors.

In order of saving board space, 9 pins, female D-Type connector will be used, configured to be directly (via
a flat cable) connected to a standard IBM-PC like RS232 connector.

FIGURE 4-4 RS232 Serial Port Connector

DCD [,

TX

RX
DTR
GND

DSR
RTS
CTS
N.C.

a b W NP
© 0N O

4111 RS-232 Port Signal Description

In the list below, the directions 'I', 'O’, and 'I/O’ are relative to the MPCADS board. (I.e. 'I' means input to
the MPCADS)

e CD ( OY)-.Data Carrier Detect. This line is always asserted by the MPCADS.

e TX (0O).- Transmit Data.

« RX () - Receive Data.

« DTR(1) - Data Terminal Ready. This signal is used by the software in the MPCADS to detect if

A. After Hard reset this line wakes-up as Tri-state. For proper operation it should be initialized as Output.
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a terminal is connected to the MPCADS board.

« DSRA(0) - Data Set Ready. This line is always asserted by the MPCADS.
e RTS (1) -Request To Send. This line is not connected on the MPCADS.
e CTS(0O)-Clear To Send. This line is always asserted by the MPCADS.

412  PCMCIA Port

To enhance PCMCIA i/f development, a dedicated PCMCIA portis provided with the MPCADS. Support is
given to PCMCIA standard 2.1+. Support is given to 5V only cards. All the necessary control signals are
generated by the MPC itself. In order of having voltage separation between the MPC signals and the PC
Card, a set of buffers and latches is provided.

To conform with the design spirit of that board, i.e., making/as much as possible MPC resources available
for external application development, input buffers are provided, controlled by the PCC_EN~ bitin BCSR1,
so the PCMCIA port may be disabled / enabled at any time, by writing '1’ /’0’ to that bit. When the PCMCIA
channel is disabled, its associated pins are available off-board via the expansion connectors.

A loudspeaker (SK1) is provided on board and connected to SPKROUT line of the MPC. The speaker is
buffered from the MPC and low-pass filtered. When.the PCC_EN~ bit in BCSR1 is negated (high) the
speaker buffer is tristated so the SPKROUT signal.of the MPC may be used for alternate function.

4¢12¢1 PCMCIA Power ControlB

To support hot-insertion® the socket power is controlled via a dedicated PCMCIA power controller the
MAX780A made by MAXIM. This device, controlled by BCSR1 switches 12V VPP for card programming
and controls gates of external MOSFET transistors through which the PC Card VCC is switched.

When a card is inserted, i.e., both of the CD(1:2)* (Card Detect) lines are asserted (low), the status of the
voltage select lines VS(1:2)* is read to determine the PC Card'’s operation voltage level and then the BCSR
is written to turn on power to the PC Card’s VCC. If a 3.3V card is inserted, power will not be switched-on
and error message is issued.

When a card is being removed from the socket (or non-existent upon power-up), it is sensed via the card-
detect (CD) lines and power supply to the card is cut (or not driven).

WARNING

Any application S/W handling the PCMCIA channel must
check the Voltage-Sense lines before Power is applied
to the PCcard. Otherwise if a power is applied to a 3.3V-
Only card, permanent damage might be inflicted.

Since the MAX780A is designed to control power for 2 PCMCIA channels and the DRAM requires 5V / 3.3V
switching, the power control lines of the other channel in the MAX780A are utilized for that purpose.

413 LCD Port

The LCD connector is'not used on the MPC860ADS board but is documented for the sake of complete-
ness.

A. Sincethere are only 3 RS232 transmitters available, DSR will be connected to CD.
B. See ERRATA for that document.
C. l.e, card insertion when the MPCADS is powered
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FIGURE 4-5 PCMCIA Port Configuration
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414  Board Control & Status Register - BCSR

Most of the hardware options on the MPCADS are controlled or monitored by the BCSR, which is a 32” bit
wide read / write register. The BCSR is accessed via the MPC’s CS1 region and in fact includes 4 registers:
BCSRO to BCSR3. Since the minimum block size for a CS region.is-32KBytes, BCSRO - BCSR3 are
multiply duplicated inside that region. See also 33 "MEMORY MAP" on page 24.

The following functions are controlled / monitored by the BCSR:
1) MPC Hard Reset Configuration.
2) Flash Module Enable / Disable
3) Dram Module Enable / Disable
4) Dram port width - 32 bit Vs 16 bit.
5) Ethernet port Enable / Disable.
6) Infra-Red port Enable / Disable.
7) RS232 port Enable / Disable.
8) BCSR Enable / Disable.
9) Hard_Reset Configuration Source.
10) PCMCIA control which include:
* Channel Enable / Disable.
e PC Card VCC appliance.
 PC Card VPP appliance.
* PC Card VPP level Sense.
11) Dram Type / Size and Delay Identification.
12) Flash Size Identification.
13) External (off-board) tools identification.

Since most of the MPCADS’s modules-are controlled via the BCSR and since they may be disabled in favor
of external hardware, the enable signals for these modules are presented at the expansion connector, so
that off- board hardware may be exclusive-or enabled with on-board modules.

4141 BCSR Disable Protection Logic

The BCSR itself may be disabled in favor of off-board logic. To avoid accidental disable of the BCSR, an
event from which only power‘down recovers, a protection logic is provided:

The BCSR_EN~ bit resides-on BCSRL1. This bit wakes-up active (low) during power-up and may not be
changedB unless BCSR.EN_PROTECT~ bit in BCSR3 is written with ’1’ previously.

After the BCSR_EN_PROTECT~ is written with "1’ to unprotect the BCSR_EN-~ bit there is only one shot
at disabling the BCSR, since, immediately after any write to BCSR1, BCSR_EN_PROTECT~ is re-activat-
ed and BCSR_EN-~ is re-protected and the disabling procedure has to be repeated if desired.

4142 BCSRO - Hard Reset Configuration Register
BCSRO is located at offset 0 on BCSR space. It may be read or written at any time®. BCSRO gets its

A. Infact only the upper 16 bits - D(0:15) are used, but the BCSR is mapped as a 32 bit wide register and should be
accessed as such.

B. It may be written but will not be influenced.

C. Provided that BCSR is not disabled.
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defaults upon Keep Alive Power-On reset. During Hard-Reset data contained in BCSRO is driven on the
data bus to provide the Hard-Reset configuration for the MPC, this, if the Flash_Configuration_Enable~ bit
in BCSRL1 is not active. BCSRO may be written at any time to change the.Hard-Reset configuration of the
MPC. The new values will become valid when Hard-Reset is issued to-the MPC regardless of the Hard-

Reset source. The description of BCSRO bits is shown in TABLE 4-4."BCSRO0 Description" on page 52.

TABLE 4-4. BCSRO Description

PON
BIT MNEMONIC FUNCTION ATT
DEF
0 ERB External Arbitration. When '0’ during-Hard-Reset, Arbitration is performed 0 R,W
internally. When "1’ during Hard-Reset, Arbitration is performed externally.
1 IP Interrupt Prefix. When ’'0’ during Hard-Reset, Interrupt prefix set to 0 R,W
OxFFFO00000, if "1’ Interrupt Prefix set to 0.
2 Reserved Implemented? 0 R,W
3 BDIS Boot Disable. When '0’ during Hard-Reset, CSO~ region is enabled for 0 R,W
boot. When '1’, CSO~ region.is disabled for boot.
4-5 BPS(0:1) Boot Port Size. Determines the port size for CSO~ at boot. '00’ - 32 bit, '01" | '00’ R,W
- 8 bit, 10’ - 16 bit, '11"- reserved.
6 Reserved Implemented?® 0 R,W
7-8 ISB(0:1) Initial Space Base. Value during Hard-Reset determines the initial base | '10’ R,W
address of the internal MPC memory map. When '00’ - initial space at 0,
when 01" - initial’ space at 0xOOF00000, when '10’ - initial space at
0xFF000000, when 11’ - initial space at OxFFF00000.
9-10 | DBGC(0:1) Debug Pins ‘Configuration. Value during Hard-Reset determines the | 11’ R,W
function of the PCMCIA channel Il pins. When '00’ - these pins function as
PCMCIA «channel Il pins, when '01’ - they serve as Watch-Points,’10" -
Reserved, when '11’ - they become show-cycle attribute pins, e.g., VFLS,
VFE...
11-12 | DBPC(0:1) Debug Port Pins Configuration. Value during Hard-Reset determines the | '00’ R,W
location of the debug port pins. When '00’ - debug port pins are on the JTAG
port, when '01’ - debug port non-existent, '10’ - Reserved, when '11’ debug
port is on PCMCIA channel Il pins.
13-15 | Reserved Implemented?. '000" | RW
16 - 31 | Reserved Un-Implemented - -

a. May be read and written as any other fields and are presented at their associated data pins during Hard-Reset.

41403

BCSRL1 - Board Control Register

The BCSR1 serves as main control register on the MPCADS. It is accessed at offset 4 from BCSR base
address. It may be read or written at any time®. BCSR1 gets its defaults upon Power-On reset. Most of
BCSR1 pins are-available at the expansion connectors, providing visibility towards external logic. BCSR1

A. Provided that BCSR is not disabled.
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fields are described in TABLE 4-5. "BCSR1 Description" on page 53.

TABLE 4-5. BCSR1 Description

BIT

MNEMONIC

Function

PON

DEF

ATT.

FLASH_EN

Flash Enable. When this bit is active (low), the Flash memory module is
enabled on the local memory map. When in-active, the Flash memory is
removed from the local memory map and.CSO~ to which the Flash memory
is connected may be used off-board via the expansion connectors.

R,W

DRAM_EN

Dram Enable. When this bit is active (high), the DRAM module is enabled
on the local memory map. When in-active, the DRAM is removed from the
local memory map and CS2~ and CS3~2 to which the DRAM is connected
may be used off-board via the expansion connectors.

R,W

ETHEN

Ethernet Port Enable. When'asserted (low) the EEST connected to SCC1
is enabled. When negated (high) that EEST is in standby mode, while all its
system i/f signals are tri-stated.

RW

IRDEN

Infra-Red Port Enable.-When asserted (low), the Infra-Red transceiver,
connected to SCC2 is enabled. When negated, the Infra-Red transceiver is
put in shutdown mode. And SCC2 pins are available for off-board use via
the expansion connectors.

R,W

FLASH_CFG_EN

Flash Configuration ‘Enable. When this bit is asserted (low): (A) - the
Hard-Reset configuration held in BCSRO is NOT driven on the data bus
during Hard-Reset and (B) - configuration data held at the 1'st word of the
flash memory is driven to the data bus during Hard-Reset. b

R,W

CNT_REG_EN_P
ROTECT

Control Register Enable Protect. When this bit is active (low) the
BCSR_EN bhit in that register can not be written. When in-active, BCSR_EN
may be written to remove the BCSR from the memory map. After any write
to BCSRL this bit becomes active again. This bit is a read-only® bit on that
register.

BCSR_EN

BCSR Enable. When this bit is active (low) the Board Control & Status
Register is enabled on the local memory map. When inactive, the BCSR
may not be read or written and its associated CS1~ is available for off-board
use.via the expansion connectors.

This bit may be written with "1’ only if
negated (1).

When the BCSR is disabled it still continues to configure the board
according the last data held in it even during Hard-Reset.

CNT_REG_EN_PROTECT bit is

R,W

RS232EN

RS232 port Enable. When asserted (low) the RS232 transceiver is
enabled. When negated, the RS232 transceiver is in standby mode and
SMC1 pins are available for off-board use via the expansion connectors.

R,W

PCCEN

PC Card Enable. When asserted (low), the on-board PCMCIA channel is
enabled, i.e., address and strobe buffers are enabled to / from the card.
When negated, all buffers to / from the PCMCIA channel are disabled
allowing off-board use of its associated lines.

R,W

PCCVCCON

Pc Card VCC ON. When this bit is active (low), 5V supply is applied to the
PCMCIA socket. When inactive, VCC to the PCMCIA channel is tri-stated.

RW
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TABLE 4-5. BCSR1 Description

PON
BIT MNEMONIC Function ATT.
DEF
10-11 | PCCVPP(0:1) PC Card VPP. These signals determine the voltage applied to the PCMCIA 1 R,W
card’s VPP. Possible values are 0 / 5/ 12 V. For.the encoding of these lines
and their associated voltages see TABLE 4-6. "PCCVPP(0:1)
Assignment" on page 54.
12 Dram_Half_Word Dram Half Word. When this bit is active (low) the DRAM becomes 16 bit 1 R,W
wide. When inactive the DRAM is 32 bit wide.
13-31 | Reserved Un-implemented

a. In case aSingle Bank DRAM SIMM is used CS3~ isfree aswell.
b. Provided that this option is supported by the MPC by driving.address lines low and asserting

CS0~ during Hard-Reset.
c. It iswritten in BCSRS.

4elle4

TABLE 4-6. PCCVPP(0:1) Assignment

pccvPp@:1) | FC C‘R;‘;' VPP
00 0
01 5
10 0
11 122

a Provided that a 12V
power supply is applied.

BCSR2 - Board Status Register

BCSR2 is a status register which .is accessed at offset 8 from the BCSR base address. Its a read only
register which may be read at any time®. BCSR2’s various fields are described in TABLE 4-7. "BCSR2 De-

A. Provided that BCSR is not disabled.
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TABLE 4-7. BCSR2 Description

BIT

MNEMONIC

Function

PON

DEF

ATT.

FLASH_PD(4:1)

Flash Presence Detect. These lines are.connected to the Flash SIMM
presence detect lines which encode the type of Flash SIMM mounted on the
Flash SIMM socket - U14. There are additional 3 presence detect lines
which encode the SIMM delay but are_not.visible on that register. For the
encoding of FLASH_PD(4:1) see TABLE 4-8. "Flash Presence Detect
(4:1) Encoding" on page 55.

DRAM_EDO

Dram Is EDO. When this bit is active'(low) it indicates that the DRAM SIMM
is capable of EDO burst read. Wheninactive, the DRAM SIMM is regular.

DRAM_PD(4:1)

Dram Presence Detect. These lines are connected to the DRAM SIMM
presence detect lines which encode the size and the delay of the DRAM
SIMM mounted on the DRAM"SIMM socket - U15. For the encoding of
DRAM_PD(4:1) see TABLE 4-9. "DRAM Presence Detect (2:1)
Encoding” on page 56 and TABLE 4-10. "DRAM Presence Detect
(4:3) Encoding"” on page 56.

EXTTOOLI(0:3)

External Tools Identification. These lines, which are available at the
expansion connectors are'intended to serve as tools’ identifier. On board s/
w may check these lines to detect The presence of various tools (h/w
expansions) at the expansion connectors. Half of the available combination
will be reserved while the other half is available to users’ applications. For
the external tools’ codes and their associated combinations see TABLE 4-
11. "EXTOOLS(0:3) Assignment” on page 56.

13

PCC_VPP_G

PC-Card VPP Good. When this bit is active (low), it indicates that the
programming voltage at the PCMCIA card is above 11V. When inactive, it
indicates that either VPP is not applied to the PCMCIA card, or if applied -
lower than 11V.

14-31

Reserved.

Un-Implemented.

55

TABLE 4-8. Flash Presence Detect (4:1) Encoding

FLASH_PD(4:1) FLASH TYPE / SIZE

0-5

Reserved

MCM29080 - 8 MByte SIMM, by Motorola

MCM29040 - 4 MByte SIMM, by Motorola

MCM29020 - 2 MByte SIMM, by Motorola

Reserved
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TABLE 4-9. DRAM Presence Detect (2:1) Encoding

DRAM_PD(2:1) DRAM TYPE / SIZE
00 MCM36100 by Motorola - 4 MByte SIMM
01 MCM36800 by Motorola or MT16LD832X.by Micron - 32 MByte SIMM
10 MCM36400 by Motorola or MT8LD432X by Micron -16 MByte SIMM
11 MCM36200 by Motorola - 8 MByte SIMM

TABLE 4-10. DRAM Presence Detect (4:3) Encoding

4e1405

DRAM_PD(4:3) DRAM DELAY
00 Reserved
01 Reserved
10 70 nsec
11 60 nsec

TABLE 4-11. EXTOOLS(0:3) Assignment

EXTTOOLI(0:3)

External Tool

0000-0111 reserved
1000-1110 User Available
1111 Non Existent

BCSR3 - Auxiliary Control Register

BCSR3 is an additional control register which may be accessed at offset OxC from BCSR base address.
BCSR3 gets its defaults during Power-On reset and may be written at any time. The description of BCSR3
is shown in TABLE 4-12;"BCSR3 Description" on page 56.

TABLE 4-12. BCSR3 Description

PON
BIT MNEMONIC Function ATT.
DEF
0-4 Reserved Un-Implemented - -
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TABLE 4-12. BCSR3 Description

PON
BIT MNEMONIC Function ATT.
DEF
5 CNT_REG_EN_P | Control Register Enable Protect. When this bit is active (low) the 0 w
ROTECT BCSR_EN bit in that register can not be written. When in-active, BCSR_EN
may be written to remove the BCSR from the:memory map. After any write
to BCSR1 this bit becomes active again. This bit is a write-only bit on that
register.
6-31 | Reserved Un-Implemented - -
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415  Debug Port Controller

The debug port of the MPC860ADS is implemented on-board, connected to the MPC via the JTAG port.
Since the location of the debug port is determined via the Hard-Reset configuration, It is important that the
relevant configuration bits (see 4¢2+6 "Reset Configuration" on page.39) are not changed if working with
the local debug port is desired.

The debug port controller is interfaced to host computer via Motorola’s ADI? port, which is an 8-bit wide
parallel port. Since the debug port is serial, conversion is done by hardware between the parallel and serial
protocols.

The debug port is configured at SOFT-Reset to "Asynchronous Clock Mode" i.e., the debug port drives the
debug clock - DSCK, which may be asynchronous with the MPC system clock.

FIGURE 4-6 Debug Port Controller Block Diagram

ADI Port Connector

MPC8XX
ADI Address .
Selection » HRESET
= ADI - Handshake Logic »| SRESET*
o & Port Control VFLS1
VFLSO
A
Control / Status Register Data Register » DSDI
| p» DSCK
p»|  Parallel <-->'Serial
Converter < DSDO

To allow for an external debug port-controller to be incorporated with the MPCADS, a standard 10 pin,
debug port connector (P5) is provided-and the local debug port controller may be disabled by removing the
ADI bundle from the its connector ='P1.

When the ADI's 37 lead cable is disconnected from either the ADI connector or from the MPCADS's 37 pin
connector, the debug port controller is disabled, allowing either the connection of an external debug port
controller, or independent s/w run, i.e., the MPC boots from the flash memory to run user’'s application
without debug port controller intervention. This feature becomes especially handy regarding demo’s.

The ADI I/F supports upto 8 boards connected on the same bundle. Address selection is done via DS1.
See 2+3+1 "ADI Port Address Selection" on page 13.

The debug port I/F has two registers: a control / status register and a data register. The control / status
register hold I/F related control / status functions, while the data register serves as the parallel side of the
Transmit / Receive shift.register.

The control / status.register is accessed when D_C~ bit is low while the data register is accessed when
D_C-~ is driven high'by the host via the ADI port. See APPENDIX B - "ADI I/F" on page 172.

4151 Debug Port Control / Status Register

The control / status register is an 8 bit register (bit 7 stands for MSB). For the description of the ADI control

A. See APPENDIX B - "ADI I/F" on page 172 for further information.
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status register see TABLE 4-13. "Debug Port Control / Status Register" on page 59.

TABLE 4-13. Debug Port Control / Status Register

BIT

MNEMONIC

Function

I/IF
Res
et
DEF

ATT.

MpcRst

Mpc Reset. This status only bit indicates when active (high) that either a
SOFT or a HARD reset is driven by the MPC.

TXError

Transmit Error. When this status only bit is active (high) it indicates that
the last transmission towards the MPC, was cut by an internal PowerQUICC
reset source. This bit is updated for every byte sent.

InDebug

In Debug Mode. When this status.only bit is active (high) it indicates that
the MPC is in debug mode?.

Reserved

Should be always written with~’00’.

00"

R/W

StatusRequest

Status Request. When the host writes this bit active (low), the I/F will issue
a status read request to.the host by asserting ADS_REQ line to the host.
When the host writes the _control register with this bit negated, no status
read request is issued.

Upon I/F reset this bit wakes-up active.

R/W

DiagLoopBack

Diagnostic Loopback/Mode. When this control bit is active (low) the I/F is
placed in Diagnostic Loopback Mode. l.e., DSDI is connected internally to
DSDO, DSDI is tri-stated, and each data byte sent to the I/F data register, is
sampled back into the receive shift register. Using this bit allows to check
the I/F upto transmit and receive shift registers.

Upon I/F reset.this bit wakes-up active.

R/W

DebugEntry

Debug Mode Entry. When this bit is active (low), the MPC will enter debug
mode instantly after SOFT reset. When inactive, the MPC will start
executing normally and will enter debug mode only after exception.

Upon I/F reset this bit wakes-up active.

R/W

a Provided that the PCMCIA channel |1 pins are configured as debug pins - i.e, VFLS(0:1) signals are available. If
not, the debug port can not be operated correctly.

4e]1502

FIGURE 4-7 Standard Debug Port Connector

VFLSO l‘ ‘2 SRESET
GND 3‘ ‘4 DSCK
5 6
GND | @ @ |vrst

HRESET 7‘ @ |osoi

vop [ @ @"Yospo

Standard MPCXXX Debug Port Connector Pin Description

The pins on the standard debug port connector are the maximal group needed to support debug port con-
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trollers for both the MPC5XX and MPC8XX families. Some of the pins are redundant for the MPC8XX
family but are necessary for the MPC5XX family.

4e15¢2¢1 VFLS(0:1)

These pins indicate to the debug port controller whether or not the MPC is in debug mode. When both
VFLS(0:1) are at '1’, the MPC is in debug mode. These lines may serve other functions with the MPC but
are needed for proper debug port operation.

4e15¢2¢2 HRESET*

This is the Hard-Reset bidirectional signal of the MPC. When this signal is asserted (low) the MPC enters
hard reset sequence which include hard reset configuration:~This signal is made redundant with the
MPC8XX debug port controller since there is a hard-reset command integrated within the debug port pro-
tocol. However, the local debug port controller uses this signal for compatibility with MPC5XX existing
boards and s/w.

4e15¢2¢3 SRESET*

This is the Soft-Reset bidirectional signal of the MPC8XX. On the MPC5XX it is an output. The debug port
configuration is sampled and determined on the rising-edgeA of SRESET* (for both processor families). On
the MPC8XX it is a bidirectional signal which may be driven externally to generate soft reset sequence.
This signal is in fact redundant regarding the MPC8XX debug port controller since there is a soft-reset
command integrated within the debug port protocol. However, the local debug port controller uses this
signal for compatibility with MPC5XX existing boards and s/w.

4¢15¢2¢4 DSDI - Debug-port Serial Data In
Via the DSDI signal, the debug port controller-sends its data to the MPC. The DSDI serves also a role
during soft-reset configuration. (See 4+2+6+3 "Soft Reset Configuration" on page 40).

4e15¢2¢5 DSCK - Debug-port Serial Clock

During asynchronous clock mode, the serial'data is clocked into the MPC according® to the DSCK clock.
The DSCK serves also a role during soft-reset configuration. (See 4+2+63 "Soft Reset Configuration” on
page 40).

4¢15¢2¢6 DSDO - Debug-port Serial Data Out

DSDO is clocked out by the MPC according to the debug port clock, in paraIIeIC with the DSDI being
clocked in. The DSDO serves also as “READY” signal for the debug port controller to indicate that the
debug port is ready to receive controller's command (or data).

416 Power

There are 4 power buses with the MPC:
1) /O
2) Internal Logic
3) Keep Alive
4) PLL
and there are 4 power:buses on the MPCADS:
1) 5V.bus
2) 3.3\ bus
3) 2.0V bus

A. In fact that configuration is divided into 2 parts, the first is sampled 3 system clock cycles prior to the rising edge
of SRESET* and the second is sampled 8 clocks after that edge.

B. I.e., DSDI must meat setup / hold time to / from rising edge of the DSCK.

C. l.e, full-duplex communication.
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4) 12V bus
FIGURE 4-8 MPC860ADS Power Scheme
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E2 = Power
l N Control | \pp
P8
12v
= PCMCIA Socket

To support off-board application development, the power buses are connected to the expansion connec-

tors, so that external logic may be powered directly from the board. The maximum current allowed to be
drawn from the board’s various power buses is as follows:

TABLE 4-14. Off-board Application Maximum Current Consumption

Power BUS Current
5V 2A
3.3V 0A
2V 0.5A
12v 100 mA.

To protect on board devices against supply spikes, decoupling capacitors (typically 0.1uF) are provided
between the devices’ power leads and GND, located as close as possible to the power leads.

Special care is taken for PLL power leads, which has isolated “clean” ground and filtered VDD.
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4¢16°1 5V Bus

All of the MPCADS peripherals reside on the 5V bus. Since the MPC is 5V friendly, it may operate with 5V
levels on its lines” with no damage. The 5V bus is connected to an external power connector via a fuse F1
of 5A fast-blow.

To protect against reverse-voltage or over-voltage being applied to.the 5V inputs a set of high-current
diodes and zener diode are connected between the 5V bus GND. When either over or reverse voltage is
applied to the MPCADS, the protection logic will blow the fuse, while limiting the momentary effects on
board.

4162 3.3V Bus

The MPC itself is powered by the 3.38 bus, which is produced from the 5V bus using a special low-voltage
drop, linear voltage regulator made by Linear Technology; the LT1086 which is capable of driving upto
1.5A. Since the local 3.3V current consumption might be around 1.5A, no power should be drawn from the
3.3V bus via the expansion connectors.

4¢16°3 2V Bus

To support evaluation of the MPC operating with two supply levels, i.e., internal logic is powered with 2V
and the 1/O is powered with 3.3 - a dedicated 2V voltage regulator (LM317) is provided. That regulator is
also powered by the 5V bus.

The internal logic’s VDD may be switched between-the 3.3V bus and the 2V bus, by means of a fabricated
jumper.

4164 12V Bus

The sole purpose of the 12V bus is to supply VPP (programming voltage) for the PCMCIA card. It is con-
nected from a dedicated input connector -~ P8, via a fuse - F2 (1A fast-blow) and protected from over /
reverse voltage application by means of Zener diode and high-current diodes.

If the PCMCIA channel is not used or if a-card which doesn’t require a 12V VPP is being used, the 12V
input to the MPCADS may be omitted.

4¢16°5 Keep Alive Power

The reason for the existence of the-KAPWR bus is to allow current measurements over that bus and to
allow the connection of an external power source to the KAPWR input of the MPC. As seen in FIGURE 4-
8 "MPC860ADS Power Scheme" on page 61, it is possible to connect an external power source to the
KAPWR rail. This can be done by removing the fabricated jumper from J2 and connected an external power
source between J2/2 and J2/3.

A. Operating on 3.3V supply.
B. At full speed. When lower performance is needed the internal logic may be powered from the 2V bus.
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5 - Support Information

In this chapter all information needed for support, maintenance and connectivity to the MPC860ADS is pro-

vided.

51

Interconnect Signals

The MPC860ADS interconnects with external devices via the following set of connectors:

Sel-l

1) P1 - ADI Port connector

2) P2 - Ethernet port

3) P3-RS232 port

4) P4 -PCMCIA port

5) PS5 - External Debug port controller input

6) P6, P9, P10 & P12 - Expansion & Logic Analyzer connection
7) P7-5V Power In

8) P8- 12V Power In

9) P11 -LCD port [NOT FUNCTIONAL on the MPC860ADS]
10) P13 - Serial Expansion connector

P1 ADI - Port Connector

The ADI port connector - P1, is a 37-pin, Male,; 90°, D-Type connector, signals of which are described in
TABLE 5-1 "P1 - ADI Port Interconnect Signals" below:

TABLE 5-1 P1 - ADI Port Interconnect Signals

Pin No. Signal Name Description

1 Not connected with this application

2 D C~ Data / Control selection. When '1’, the data register is accessed, when '0’ the control
registeris accessed.

3 HST_ACK Host Acknowledge input signal from the host.

4 ADS_SRESET When asserted ('1’) and the ads is selected by the host, generates Soft Reset to the
MPC.

5 ADS_HRESET When asserted ('1’) and the ads is selected by the host, generates Hard Reset
to:the MPC.

6 ADS_SEL2 ADI I/F address line 2 (MSB).

7 ADS_SEL1 ADI I/F address line 1.

8 ADS_SELO ADI I/F address line 0 (LSB).

9 HOST_REQ HOST Request input signal from the host

10 ADS_REQ ADS Request output signal from the MPC860ADS to the host

11 ADS_ACK ADS Acknowledge output signal from the MPC860ADS to the host

12 Not connected with this application

13 Not connected with this application

14 Not connected with this application

15 Not connected with this application

16 PD1 Bit 1 of the ADI port data bus

17 PD3 Bit 3 of the ADI port data bus
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TABLE 5-1 P1 - ADI Port Interconnect Signals

Pin No. Signal Name Description

18 PD5 Bit 5 of the ADI port data bus

19 PD7 Bit 7 of the ADI port data bus

20-25 GND Ground.

26 Not connected with this application

27-29 HOST_VCC HOST VCC input from the host. Used to-qualify ADS selection by the host. When host
is off, the debug port controller is disabled.

30 HOST_ENABLE~ HOST Enable input signal from the host. (Active low). Indicates that the host computer
is connected to ADS. Used, in conjunction with HOST_VCC and ADS_SEL(2:0) to
qualify ADS selection by the host.

31-33 GND Ground.

34 PDO Bit 0 of the ADI port data bus

35 PD2 Bit 2 of the ADI port data bus

36 PD4 Bit 4 of the ADI port data bus

37 PD6 Bit 6 of the ADI port data bus

5ele2 P2 - Ethernet Port Connector

The Ethernet connector on the MPCADS - P2, is'a. Twisted-Pair (10-Base-T) compatible connector. Use is
done with 90°, 8-pin, RJ45 connector.

TABLE 5-2 P2 - Ethernet Port Interconnect Signals

Pin No. Signal Name Description

1 TPTX Twisted-Pair Transmit Data positive output from the MPC860ADS.
2 TPTX~ Twisted-Pair Transmit Data negative output from the MPC860ADS.
3 TPRX Twisted-Pair Receive Data positive input to the MPC860ADS.
4 - Not connected
5 - Not connected
6 TPRX~ Twisted-Pair Receive Data negative input to the MPC860ADS.
7 - Not connected
8 - Not connected

5¢1e3 P3 - RS232 Port Connector

The RS232 port connector - P3, is a 9 pin, 90°, female D-Type connector.

TABLE 5-3 P3 - Interconnect Signals

Pin No. Signal Name Description
1 CD Carrier Detect output from the MPC860ADS.
2 TX Transmit Data output from the MPC860ADS.
3 RX Receive Data input to the MPC860ADS.
4 DTR Data Terminal Ready input to the MPC860ADS.
5 GND Ground signal of the MPC860ADS.
6 DSR Data Set Ready output from the MPC860ADS.
7 RTS (N.C.) Request To Send. This line is not connected in the MPC860ADS.
8 CTS Clear To Send output from the MPC860ADS.
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TABLE 5-3 P3 - Interconnect Signals

Pin No.

Signal Name

Description

Not connected

Seled

PCMCIA Port Connector

The PCMCIA port connector - P4, is a 68 - pin, Male, 90°, PC Card type.

TABLE 5-4. P4 - PCMCIA Connector Interconnect Signals

Pin No. Signal Name Attribute Description

1 GND Ground.

2 PCCD3 I/O PCMCIA Data line 3.

3 PCCD4 I/O PCMCIA Data line 4.

4 PCCD5 I/0 PCMCIA Data line 5.

5 PCCD6 110 PCMCIA Data line 6.

6 PCCD7 /0 PCMCIA Data line 7.

7 BCE1A~ (0] PCMCIA Chip Enable 1. Active-low. Enables EVEN numbered
address bytes.

8 PCCA10 PCMCIA Address line 10.

9 OE~ (0] PCMCIA Output Enable signal. Active-low. Enables data outputs
from PC-Card during memory read cycles.

10 PCCA11 o PCMCIA Address line 11.

11 PCCA9 (6) PCMCIA Address line 9.

12 PCCA8 (0] PCMCIA Address line 8.

13 PCCA13 o PCMCIA Address line 13.

14 PCCA14 o PCMCIA Address line 14.

15 WE~/PGM~ (0] PCMCIA Memory Write Strobe. Active-low. Strobes data to PC-
Card during memory write cycles.

16 RDY | +Ready/-Busy signal from PC-Card. Allows PC-Card to stall
access from the host, in case a previous access'’s processing is
not completed.

17 PCCvCC (e} 5V VCC for the PC-Card. Switched by the MPC860ADS, via
BCSR1.

18 PCCVPP (0] 12Vv/5V VPP for the PC-Card programming. 12V available only
if12V is applied to P8. Controlled by the MPC860ADS, via
BCSR1.

19 PCCA16 PCMCIA Address line 16.

20 PCCA15 PCMCIA Address line 15.

21 PCCA12 PCMCIA Address line 12.
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TABLE 5-4. P4 - PCMCIA Connector Interconnect Signals

Pin No. Signal Name Attribute Description

22 PCCA7 PCMCIA Address line 7.

23 PCCAG6 0] PCMCIA Address line 6.

24 PCCA5 o PCMCIA Address line 5.

25 PCCA4 o PCMCIA Address line 4.

26 PCCA3 o PCMCIA Address line 3.

27 PCCA2 o PCMCIA Address line 2.

28 PCCAl 0] PCMCIA Address line 1.

29 PCCAO 0] PCMCIA Address line 0.

30 PCCDO I/0 PCMCIA Data line 0.

31 PCCD1 I/0 PCMCIA Data line 1.

32 PCCD2 1/0 PCMCIA Data line 2.

33 WP I Write Protect indication from the PC-Card.

34 GND Ground

35 GND Ground

36 CD1~ | Card Detect 1~. Active-low. Indicates in conjunction with CD2~
that a PC-Card is placed correctly in socket.

37 PCCD11 1/0 PCMCIA Data line 11.

38 PCCD12 110 PCMCIA Data line 12.

39 PCCD13 1/O PCMCIA Data line 13.

40 PCCD14 1/0 PCMCIA Data line 14.

41 PCCD15 1/0 PCMCIA Data line 15.

42 BCE2A~ (0] PCMCIA Chip Enable 2. Active-low. Enables ODD numbered
address bytes.

43 VS1 | Voltage Sense 1 from PC-Card. Indicates in conjunction with VS2
the operation voltage for the PC-Card.

44 IORD~ (0] /0 Read. Active-low. Drives data bus during 1/0-Cards’ read
cycles.

45 IOWR~ (0] 1/0 Write. Active-low. Strobes data to the PC-Card during 1/O-
Card write cycles.

46 PCCAl7 0] PCMCIA Address line 17.

47 PCCA18 0] PCMCIA Address line 18.

48 PCCA19 (0] PCMCIA Address line 19.

49 PCCA20 0] PCMCIA Address line 20.

50 PCCA21 o PCMCIA Address line 21.
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TABLE 5-4. P4 - PCMCIA Connector Interconnect Signals

Pin No. Signal Name Attribute Description

51 PCCvCC (@] 5V VCC for the PC-Card. Switched by the MPC860ADS, via
BCSR1.

52 PCCVPP 0] 12V/5V VPP for the PC-Card programming. 12V available only
if12V is applied to P8. Controlled by the MPC860ADS, via
BCSR1.

53 PCCA22 (0] PCMCIA Address line 22.

54 PCCA23 (0] PCMCIA Address:line 23.

55 PCCA24 (0] PCMCIA Address-line 24.

56 PCCA25 0] PCMCIA Address line 25.

57 VS2 I Voltage Sense 2 from PC-Card. Indicates in conjunction with VS1
the operation voltage for the PC-Card.

58 RESET (0] Reset signal for PC-Card.

59 WAITA~ I Cycle Wait from PC-Card. Active-low.

60 INPACK~ I Input Port Acknowledge. Active-low. Indicates that the Pc-Card
canrespond to I/O access for a certain address.

61 PCREG~ (0] Attribute Memory or 1/0O Space - Select. Active-low. Used to select
either attribute (card-configuration) memory or I/O space.

62 BVD2 | Battery Voltage Detect 2. Used in conjunction with BVD1 to
indicate the condition of the PC-Card’s battery.

63 BVD1 I Battery Voltage Detect 1. Used in conjunction with BVD2 to
indicate the condition of the PC-Card’s battery.

64 PCCD8 1/O PCMCIA Data line 8.

65 PCCD9 1/0 PCMCIA Data line 9.

66 PCCD10 1/0 PCMCIA Data line 10.

67 CD2~ | Card Detect 2~. Active-low. Indicates in conjunction with CD1~
that a PC-Card is placed correctly in socket.

68 GND Ground.

5ele5 P5 - External Debug Port Controller Input Interconnect.

The debug port connector - P5, is a 10 pin, Male, header connector.

TABLE 5-5. P5 - Interconnect Signals

Pin No. Signal Name Attribute Description
1 VFLSO 0] Visible history FLushes Status 0. Indicates in conjunction with
VFLS1, the number of instructions flushed from the core’s history
buffer. Indicates also whether the MPC is in debug mode. If not
using the debug port, may be configured for alternate function.
2 SRESET~ /0 Soft Reset line of the MPC. Active-low, Open-Drain.
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TABLE 5-5. P5 - Interconnect Signals
Pin No. Signal Name Attribute Description

3 GND Ground.

4 DSCK 12 Debug Serial Clock. Over the rising edge of which serial date is
sampled by the MPC from*DSDI signal. Over the falling edge of
which DSDI is driven towards the MPC and DSDO is driven by
the MPC. Configured on'the MPC'’s JTAG port.

5 GND Ground

6 VFLS1 o See VFLSO.

7 HRESET~ 110 Hard Reset line of the MPC. Active-low, Open-Drain

8 DSDI 2 Debug Serial Data In of the debug port. Configured on the MPC's
JTAG port.

9 V3.3 0] 3.3V Power indication. This line is merely for indication. No
significant.power may be drawn from this line.

10 DSDO 0] Debug. Serial Data Output from the MPC. Configured on the
MPC's JTAG port.

a. Provided that the local debug port controller is'disabled. Otherwise - Output

516

P6, P9, P10 & P12 Expansion and Logic Analyzer Connectors.

Each of these connectors is composed of quad SMD pin-rows. P6 has a 120 pin-count while the rest have
100 pin count. All MPC pins appear in these‘connectors plus few auxiliary control pins. These connectors
are arranged in a quadratic assembly around the MPC to provide short PCB routs. The connectors
assembly is shown in FIGURE 5-1 "Expansion Connector Assembly" on page 69. The interconnect signals
of the connectors are described in TABLE 5-6. "P6 - Interconnect Signals" on page 69, in TABLE 5-7. "P9
- Interconnect Signals" on page 74, in TABLE 5-8. "P10 - Interconnect Signals" on page 79 and in TABLE
5-9. "P12 - Interconnect Signals" on.page 84.

68

Release 1.1a

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




g |

P9

F"T\ﬁﬁf@e‘&ﬁ?ﬁé\ﬁ ggr‘l’ I‘l_ll‘\"[éqr’ljs%rq's Manual

FIGURE 5-1 Expansion Connector Assembly
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TABLE 5-6. P6 - Interconnect Signals

Pin No. Signal Name Attribute Description
Al VCC MPCB860ADS 5V VCC plane.
A2 VCC
A3 VCC
A4 VCC
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TABLE 5-6. P6 - Interconnect Signals

Pin No. Signal Name Attribute Description
A5 TEA~ /0, L, Transfer Error Acknowledge. Pulled-up, not driven on board.
O.D.

A6 GND - MPCB860ADS Ground plane.

A7 GPL5B~ O, L General Purpose Line 5. of UPMB. Not used within the ADS.

A8 GPL4B~ O, L General Purpose Line4 of UPMB. Not used within the ADS.

A9 GND -

A10 CE1A~ o, L PC-Card Enable 1 for PCMCIA slot A. Enables the EVEN address
bytes. Used by.on-board PCMCIA port. May be used off-board
when PCMCIAport in disabled.

All CE2A~ o, L PC-Card Enable 2 for PCMCIA slot A. Enables the ODD address
bytes. Used by on-board PCMCIA port. May be used off-board
when PCMCIA port in disabled.

Al12 GND -

Al3 GPL2~ O, L In fact GPL2A~/GPL2B~/CS2DD~. General Purpose Line 2 for
UPMA or UPMB. May also be used as Chip-Select 2 Double
Drive. Not used within the ADS.

Al4 WE1~ o, L In. fact WE1~/BS_B1~/ IOWR~. GPCM Write Enablel or UPMB
Byte Select 1 or PCMCIA I/O Write. Used to qualify write cycles to
the Flash memory and as 1/0O Write for the PCMCIA channel.

A15 GND -

Al6 BSOA~ O, L Byte Select 0 for UPMA. Used for Dram access.

Al7 BS3A~ O, L Byte Select 3 for UPMA. Used for Dram access.

Al8 GND -

A19 A21 O, TS. MPC's Address line 21.

A20 A7 O, TS. MPC'’s Address line 7.

A21 GND

A22 All O, TS. MPC'’s Address line 11.

A23 A9 O, T.S. MPC'’s Address line 9.

A24 GND -

A25 A27 O, TS. MPC's Address line 27.

A26 A25 O, TS. MPC'’s Address line 25.

A27 GND -

A28 A23 O, TS. MPC'’s Address line 23.

A29 A5 O, TS. MPC's Address line 5.

A30 GND -

70

Release 1.1a

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




g |

F"T\ﬁﬁf@e‘&ﬁ?ﬁé\ﬁ ggr‘l’ I‘l_ll‘\"[éqr’ljs%rq's Manual

TABLE 5-6. P6 - Interconnect Signals
Pin No. Signal Name Attribute Description
B1 VCC - MPCB860ADS VCC plane.
B2 VCC - MPCB860ADS VCC plane.
B3 VCC - MPC860ADS VCC plane.
B4 DRM_W~ o, L In fact GPLOA~/GPLOB~. General Purpose Line 0 for UPMA or
UPMB. Used as a Write signal for the Dram.
B5 GND -
B6 TA~ /0, L Transfer Acknowledge. Not driven by on-board logic.
B7 TS~ o, L, MPC Transfer Start. driven only when the MPC is bus master.
T.S.

B8 GND -

B9 Bl~ 110, L, Burst Inhibit. Not used on board.
T.S.

B10 CS5~ O, L Chip-Select 5. Not used on the ADS.

B11 GND -

B12 DRMCS1~ O, L In.fact CS2~ of the MPC. Used for Dram bank 1 selection.

B13 GPL3~ O, L In fact GPL3A~/GPL3B~/CS3DD~. General Purpose Line 3 for
UPMA or UPMB. May also be used as Chip-Select 3 Double
Drive. Not used within the ADS.

B14 GND -

B15 WEO~ O,L In fact WEO~/BS_BO~/ IORD~. GPCM Write Enable 0 or UPMB
Byte Select 0 or PCMCIA I/O Read. Used to qualify write cycles
to the Flash memory and as 1/0 Read for the PCMCIA channel.

B16 EDOOE~ o, L In fact OE~/GPL1A~/GPL1B~. GPCM Output Enable or UPMA
General Purpose Line 1 or UPMB General Purpose Line 1. Used
as an Output Enable for EDO Drams, controlled by UPMA.

B17 GND -

B18 REG_A~ O, TS. In fact TSIZO/REG~. Transfer Size 0 or PCMCIA slot A REG~.
Used with the PCMCIA port as Attribute memory select or 1/0
space select.

B19 A30 O, TS. MPC'’s Address line 30.

B20 GND -

B21 A6 O, TS. MPC'’s Address line 6.

B22 Al2 O, TS. MPC'’s Address line 12.

B23 GND

B24 Al6 O, TS. MPC'’s Address line 16.

B25 A29 O, TS. MPC'’s Address line 29.
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TABLE 5-6. P6 - Interconnect Signals

Pin No. Signal Name Attribute Description

B26 GND -

B27 N.C. - Not Connected

B28 A3 O, TS. MPC's Address line 3.

B29 GND -

B30 A0 O, TS. MPC's Address line 0.

C1 VCC - MPC860ADS VCC plane.

Cc2 VCC - MPC860ADS VCC plane.

C3 VCC - MPC860ADS VCC plane.

C4 VCC - MPC860ADS VCC plane.

C5 BURST~ O, TS. Burst Transaction Indicator.

C6 BCLOS~ /0, L In fact UPWAITA~/GPL4A~. UPMA Wait signal or UPMA General
Purpese Line 4. Not used on ADS although connected to on-
board logic.

c7 GND -

C8 BCSRCS~ O, L In: fact Chip-Select 1. Used as a Chip-Select for the BCSR,
controlled by the GPCM. May be used off-board when BCSR is
disabled.

C9 GPL5A~ o, L UMPA General Purpose Line 5. Not used on the ADS.

C10 GND -

Cl CS6~ O;L in fact CS6~/CE1_B~. Chip-Select 6 or PCMCIA slot B CE1~. Not
used on the ADS.

C12 DRMCS2~ O, L In fact CS3~. Selects the upper bank (if exists) of the Dram. May
be used off-board if either exist: (a) the on-board Dram SIMM is a
single-bank SIMM or (b) the Dram is disabled from local memory
map via BCSR1.

C13 GND -

Cl4 WE2~ O, L In fact WE2~/BS2_B~/PCOE~. Used as Write Enable 2 for the
Flash memory and as a PCMCIA Output Enable.

C15 BS2A~ o, L Byte Select 2 for UPMA. Used for Dram access.

C16 GND -

Cc17 BS1A~ O, L Byte Select 1 for UPMA. Used for Dram access.

C18 TSIZ1 O, TS. Transfer Size 1. Used in conjunction with TSIZO0 to indicate the
number of bytes remaining in an operand transfer. Not used on
the ADS.

C19 GND -

Cc20 Al4 O, TS. MPC'’s Address line 14.
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TABLE 5-6. P6 - Interconnect Signals
Pin No. Signal Name Attribute Description

c21 Al13 O, TS. MPC'’s Address line 13.

C22 GND

C23 A10 O, TS. MPC'’s Address line 10.

C24 Al17 O, TS. MPC's Address line 17.

C25 GND -

C26 A26 O, TS. MPC'’s Address. line 26.

c27 A24 O, T.S. MPC's Address line 24.

Cc28 GND -

C29 A2 O, TS. MPC's Address line 2.

C30 Al O, TS. MPC's:/Address line 1.

D1 VCC - MPC860ADS VCC plane.

D2 VCC - MPC860ADS VCC plane.

D3 VCC - MPCB860ADS VCC plane.

D4 BB~ /10, L Bus Busy. Pulled-up. Not used on the ADS.

D5 BR~ /0, L Bus Request. Pulled Up. Not used on the ADS.

D6 GND -

D7 BG~ /0L Bus Grant. Pulled Up. Not used on the ADS.

D8 R_W~ o, T.S. Read/Write~. Used to change data buffers’ direction.

D9 GND

D10 CS7~ O, L CS7~/CE2_B~. Chip-Select 6 or PCMCIA slot B CE2~. Not
used on the ADS.

D11 F CS~ O, L In fact CSO~. Used as a main chip-select for the Flash memory,
from which the individual banks’ chip-selects are derived. May be
used off-board when the Flash is disabled via BCSR1.

D12 GND -

D13 CS4~ O, L Chip-select 4. Not used on the ADS.

D14 WE3~ WE3~/BS3_B~/PCWE~. GPCM Write Enable 3 or UPMB Byte
Select 3 or PCMCIA Write Enable signal. Used as WE3~ for the
Flash memory or as WE

D15 GND -

D16 SPAREL1 - MPC spare pin 1.

D17 A31 O, TS. MPC'’s Address line 31.

D18 GND -

D19 A20 O, TS. MPC's Address line 20.
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TABLE 5-6. P6 - Interconnect Signals
Pin No. Signal Name Attribute Description

D20 Al5 O, TS. MPC's Address line 15.

D21 GND -

D22 A19 O, TS. MPC'’s Address line 19.

D23 A18 O, TS. MPC'’s Address line 18.

D24 GND -

D25 A8 O, TS. MPC's Address line'8.

D26 A28 O, TS. MPC's Address line 28.

D27 GND -

D28 A22 O, TS. MPC'’s Address line 22.

D29 A4 O, TS. MPC's:/Address line 4.

D30 GND -

TABLE 5-7.. P9 - Interconnect Signals
Pin No. Signal Name Attribute Description

Al GND -

A2 AT2 I/0 IP_B2/I10IS16~/AT2. PCMCIA slot B Input Port 2 or PCMCIA 16
bit 1/0 capability indication or Address Type 2. Configured on the
ADS as AT2. May be configured to alternate function.

A3 VF2 I/0 IP_B3/IWP2/VF2. PCMCIA slot B Input Port 3 or Instruction
Watch-Point 2 or Visible Instruction Queue Flushes Status 2.
Configured on the ADS as VF2. May be configured to alternate
function.

A4 GND -

A5 AT3 1/0 IP_B7/PTR/AT3. PCMCIA slot B Input Port 7 or Program Trace
(instruction fetch indication or Address Type 3. Configured on the
ads as AT3. May be configured to alternate function.

A6 SPKROUT 1/0 KR~/IRQ4~/SPKROUT. Kill Reservation input or Interrupt
Request 4 input or PCMCIA Speaker Output. Configured on the
ADS as SPKROUT. May be configured to alternate function.

A7 GND -

A8 POE.A~ O, L In fact OP1 of the PCMCIA I/F. Enables address buffers towards
the PC-Card.

A9 EXTM2 - External Master Support pin 2. Dedicated for future external
master support.
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TABLE 5-7. P9 - Interconnect Signals

Pin No. Signal Name Attribute Description

Al0 GND -

All KAPWR - Keep Alive Power rail.

Al12 WAIT_B~ I, L This signal is PCMCIA slot B wait signal. Pulled-up. Not used
otherwise.

Al3 GND -

Al4 GND -

Al5 GND -

Al6 GND -

Al7 BWP I, H Buffered PCMCIA slot A Write Protect. In fact IP_A2/I0OIS16A~.
Used as PC-card write protect indication or as 16 bit /0O capability
indication_for PCMCIA slot A. When the PCMCIA port is disabled
via BCSR1, this line may be used off-board.

A18 BRDY I, H Buffered PCMCIA slot A Ready signal. In fact IP_A7. Used as
PCMCIA port A Card Ready indication. When the PCMCIA port is
disabled via BCSR1, this line may be used off-board.

Al19 GND -

A20 N.C. - Not Connected

A21 V3.3 - 3.3V Power Rail.

A22 V3.3 -

A23 V3.3 -

A24 V3.3 3

A25 V3.3 -

B1 GND -

B2 GND -

B3 GND -

B4 IRQ3~ I, L CR~/IRQ3~. Cancel Reservation input or Interrupt Request line 3.
Pulled-up but otherwise unused on the ADS.

B5 IRQ2~ /0, L RSV~/IRQ2~. Reservation output or Interrupt Request line 2
input. Pulled-up but otherwise unused on the ADS.

B6 GND -

B7 VF1 110 IP_B5/LWP1/VF1. Input Port B 5 or Load/Store Watchpoint 1
output or Visible Instruction Queue Flushes Status 1. Configured
on the ADS as VF1. May be used for alternate function.

B8 ATO | IP_B6/DSDI/ATO. Input Port B 6 or Debug Serial Data Input or
Address Type 0. Configured on the as ATO. May be used for
alternate function.

B9 GND -
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TABLE 5-7. P9 - Interconnect Signals

Pin No. Signal Name Attribute Description

B10 MODCK1 I/0 OP2/MODCK1/STS~. PCMCIA Output Port 2 or Mode Clock 1
input or Special Transfer Start output. Used at Power-On reset as
MODCK1 and configured afterwards as a STS~. May be used
with alternate function;

B11 N.C. - Not Connected

B12 GND -

B13 GND -

B14 CLK4IN | External Clock Input. Driven by on-board 4MHz clock generator.

B15 GND -

B16 HRESET~ /O, L, MPC Hard Reset. Driven by on-board logic and may be driven by

0.D off-board-logic with Open-Drain gate only.

B17 RSTCNF~ I, L Hard Reset Configuration Input. Driven during Hard Reset to
sample Hard Reset configuration from the data bus.

B18 GND -

B19 BCD1~ I, L Buffered PCMCIA slot A Card Detect 1. In fact IP_A4. Input Port 4
of PCMCIA slot A. Used as Card Detect indication in conjunction
with BCD2~. When the PCMCIA port is disabled via BCSR, may
be used off-board.

B20 BCD2~ I, L Buffered PCMCIA slot A Card Detect 2 In fact IP_A3. Input Port 4
of PCMCIA slot A. Used as Card Detect indication in conjunction
with BCD1~. When the PCMCIA port is disabled via BCSR, may
be used off-board.

B21 GND :

B22 DP1 1/0 DP1/IRQ4~. Data Parity linel or Interrupt Request 4. Generates
and receives parity data for D(8:15) bits. May not be configured
as IRQ4~.

B23 N.C. - Not Connected

B24 N.C. - Not Connected

B25 N.C. - Not Connected

C1 GND -

c2 SYSCLK (0] System Clock. In fact the CLKOUT of the MPC. Should be used
carefully off-board, otherwise might disrupt proper operation of
the ADS.

C3 GND -

c4 GND -

C5 IRQ6~ /0 FRZ/IRQ6~. Freeze (debug-mode) indication or Interrupt Request
6~. Configured on the ADS as IRQ6~. Not by ADS logic, may be
configured to alternate function if IRQ6~ is not required.
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TABLE 5-7. P9 - Interconnect Signals

Pin No. Signal Name Attribute Description

C6 VFLSO IP_BO/IWPO/VFLSO. PCMCIA slot B Input Port O or Instruction
Watchpoint 0 or Visible history FLushes Status 0. Configured on
the ADS as VFLSO. Indicates in conjunction with VFLS1, the
number of instructions flushed from the core’s history buffer.
Indicates also whether the MPC is in debug mode. If not using the
debug port, may be configured for alternate function.

Cc7 GND -

c8 AT1 1/0 ALE_B/DSCK/AT1..Address Latch Enable for PCMCIA slot B or
Debug Serial Clock or Address Type 1. Configured on the ADS as
AT1. Not used on the ADS. May be configured to alternate
function.

C9 ALE_A O,H Address Latch Enable for PCMCIA slot A. Latches address in
external latches at the beginning of access to a PC-Card.

C10 GND -

Ci1 RESETA O,H In fact OPO. Serves as PC-Card reset signal.

C12 TEXP O,H Timer Expired. Not used on the ADS.

C13 GND -

Cl14 GND -

C15 GND -

C16 GND -

C17 BWAITA~ Buffered PCMCIA slot A WAIT signal. Used to prolong cycles to
slow PC-Cards. When the PCMCIA port is disabled via BCSR1,
may be used off-board.

C18 BVS1 | Buffered PCMCIA slot A Voltage Sense 1. In fact IP_AO. Used in
conjunction with BVS2 to determine the operation voltage of a
PCMCIA card. When the PCMCIA port is disabled via BCSR1,
may be used off-board.

C19 GND -

C20 BBVD1 I Buffered PCMCIA slot A Battery Voltage Detect 1. In fact IP_AG6.
Used in conjunction with BBVD2 to determine the battery status
of a PC-Card. When the PCMCIA port is disabled via BCSR1,
may be used off-board.

c21 DPO 1/0 DPO/IRQ3~. Data Parity line 0 or Interrupt Request 3. Generates
and receives parity data for D(0:7) bits. May not be configured
as IRQ3~.

Cc22 GND -

Cc23 N.C. - Not Connected.

Cc24 N.C. - Not Connected.

C25 N.C. - Not Connected.
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TABLE 5-7. P9 - Interconnect Signals

Pin No. Signal Name Attribute Description

D1 GND -

D2 GND -

D3 GND -

D4 VF1 I/O IP_B5/LWP1/VF1. PCMCIA slot B Input Port 5 or Load/Store
Watch-Point 1 or Visible Instruction Queue Flushes Status 1.
Configured on the-:ADS as VF1. May be configured to alternate
function.

D5 GND -

D6 SPARE4 - MPC spare pin.4.

D7 VFLS1 I/O IP_B1/IWP1/VFLS1. PCMCIA slot B Input Port 1 or Instruction
Watchpoint.1 or Visible history FLushes Status 1. Configured on
the ADS as VFLSL1. Indicates in conjunction with VFLSO, the
number-of instructions flushed from the core’s history buffer.
Indicates also whether the MPC is in debug mode. If not using the
debug-port, may be configured for alternate function.

D8 GND -

D9 EXTM3 - External Master Support pin 3. Dedicated for future external
master support.

D10 EXTM4 - External Master Support pin 4. Dedicated for future external
master support.

D11 GND -

D12 EXTM1 - External Master Support pin 1. Dedicated for future external
master support.

D13 MODCKO 1/0 OP3/MODCKO0/DSDO. PCMCIA Output Port 3 or Mode Clock 2
input or Special Transfer Start output. Used at Power-On reset as
MODCK2 and configured afterwards as a OP3. May be used
with alternate function.

D14 GND -

D15 SRESET~ /0, L, MPC Soft Reset. Driven by on-board logic and may be driven by

0.D off-board logic with Open-Drain gate only.

D16 KAPORO~ I, L Keep Alive Power On Reset Output. In fact Power On Reset Input
of the MPC. Driven by the on-board reset logic.

D17 GND -

D18 DP3 DP3/IRQ6~. Data Parity line 3 or Interrupt Request 6. Generates
and receives parity data for D(24:31) bits. May not be configured
as IRQ6~. (IRQ6~ is already configured on the FRZ pin).

D19 BVS2 | Buffered PCMCIA slot A Voltage Sense 2. In fact IP_A1. Used in
conjunction with BVS1 to determine the operation voltage of a
PCMCIA card. When the PCMCIA port is disabled via BCSR1,
may be used off-board.
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TABLE 5-7. P9 - Interconnect Signals

Pin No. Signal Name Attribute Description

D20 GND -

D21 BBVD2 | Buffered PCMCIA slot A Battery Voltage Detect 2. In act IP_A5.
Used in conjunction with BBVD1 to determine the battery status
of a PC-Card. When the PCMCIA port is disabled via BCSR1,
may be used off-board.

D22 DP2 1/0 DP2/IRQ5~. Data Parity line 2 or Interrupt Request 5. Generates
and receives parity data for D(16:23) bits. May not be configured
as IRQ5~.

D23 V2 - 2V Power Rail. Optional for driving MPC VDDL.

D24 V2 -

D25 V2 -

TABLE 5-8. P10.-Interconnect Signals
Pin No. Signal Name Attribute Description

Al GND -

A2 PA11l 1/0 PA11/L1TXDB. Not used on the ADS. Appears also at P13.

A3 PA10 /10 PA10/L1RXDB. Not used on the ADS. Appears also at P13.

Ad GND -

A5 PA9 11O PA9/L1TXDA. Not used on the ADS. Appears also at P13.

A6 PA8 1/0 PAB/L1RXDA. Not used on the ADS. Appears also at P13.

A7 GND -

A8 ETHTCK 1/0 Ethernet Port Transmit Clock. In fact PA7/CLK1/TIN1/L1RCLKA/
BRGOL1. When the Ethernet port is disabled via BCSR1, may be
used off-board for any alternate function. Appears also at P13.

A9 ETHRCK 1/0 Ethernet Port Receive Clock. In fact PA7/CLK2/TOUT1~/
BRGCLK1. When the Ethernet port is disabled via BCSR1, may
be used off-board for any alternate function. Appears also at P13.

Al0 GND -

All PAS5 1/0 PA5/CLK3/TIN2/LITCLKA/BRGOUT2. Not used on the ADS.
Appears also at P13.

Al12 PA4 1/0 PA4/CLK4/TOUT2~. Not used on the ADS. Appears also at P13.

A13 GND -

Al4 PA3 I/0 PA3/CLK5/TIN3/BRGOUTS3. Not used on the ADS.

A15 PA2 1/0 PA2/CLK6/TOUT3/L1RCLKB/BRGCLK2. Not used on the ADS.
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TABLE 5-8. P10 - Interconnect Signals

Pin No. Signal Name Attribute Description
Al6 GND -
| Al7 PA1 I/0 PA1/CLK7/TIN4/BRGO4. Not used on the ADS.
| Al8 PAO I/0 PAO/CLK8/TOUT4/L1TCLKB. Not used on the ADS.

Al19 GND -

A20 PD3 I/0 MPC860's PD3. Not used on the ADS.

A21 PD7 I/0 MPC860’s PD7.-Not used on the ADS.

A22 PD15 I/0 MPC860’s PD15. Not used on the ADS.

A23 PD13 I/0 MPC860’s PD13. Not used on the ADS.

A24 GND -

A25 NMI~ /0, L Non-Makable Interrupt. In fact IRQO~ of the MPC. Driven by on-
board logic by O.D. gate. May be driven off-board by O.D. gate
only:

B1 GND -

B2 ETHRX I/0 Ethernet port Receive Data. In fact PA15/RXD1. When the
Ethernet port is disabled via BCSR1, may be used off-board.

B3 GND -

B4 ETHTX I/0 Ethernet port Transmit Data. In fact PA14/TXD1. When the
Ethernet port is disabled via BCSR1, may be used off-board for
any alternate function.

B5 GND -

B6 RSTXD I/0 RS232 port Transmit Data. In fact PB25/SMTXD1. When the
RS232 port is disabled via BCSR1, may be used off-board for any
alternate function.

B7 RSRXD I/O RS232 port Receive Data. In fact PB24/SMRXD1. When the
RS232 port is disabled via BCSR1, may be used off-board for any
alternate function.

B8 RSDTR~ I/0 RS232 port DTR~ signal. In fact PB23/SMSYN1~/SDACK1~.
When the RS232 port is disabled via BCSR1, may be used off-
board for any alternate function.

B9 GND

B10 PB20 I/0 PB20/SMRXD2/L1CLKOA. Not used on the ADS.

B11 PB21 I/O PB21/SMTXD2/L1CLKOB. Not used on the ADS.

B12 PB22 I/O PB22/SMSYN2~/SDACK2~. Not used on the ADS.

B13 GND -

B14 PB17 I/0 PB17/L1RQB/L1ST3. Not used on the ADS.

B15 PB18 I/0 PB18/RTS2~/L1ST2. Not used on the ADS.
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TABLE 5-8. P10 - Interconnect Signals

Pin No. Signal Name Attribute Description

B16 E_TENA /0, H Ethernet port Transmit Enable: In fact PB19/RTS1~/L1ST1. When
active, transmit is enabled-via the MC68160 EEST. When the
ethernet port is disabled via BCSR1, may be used off-board for
any alternate function.

B17 GND -

B18 PB16 1/0 PB16/L1RQA/L1STA4. Not used on the ADS.

B19 PB15 1/0 PB15/BRGOS3. Not used on the ADS.

B20 PB14 1/0 PB14/RSTRT1~.Not used on the ADS.

B21 GND -

B22 PD6 MPC860’s PD6. Not used on the ADS.

B23 PD9 MPC860’s PD9. Not used on the ADS.

B24 PD8 MPC860’s PD8. Not used on the ADS.

B25 SPARES3 - MPC spare pin 3.

C1 VCC - MPC860ADS VCC plane.

Cc2 VCC - MPC860ADS VCC plane.

C3 IRDRXD 1/0 InfraRed Port Receive Data. In fact PA13/RXD2. When the Infra-
Red port is disabled, may be used off-board for any alternate
function.

C4 IRDTXD /0 InfraRed Port Transmit Data. In fact PA12/TXD2. When the Infra-
Red port is disabled via BCSR1, may be used off-board for any
alternate function.

C5 GND -

C6 BINPAK~ 110 PCMCIA port Input Port Acknowledge. In fact PC15/DREQ1~/
RTS1~/L1ST1. When the PCMCIA port is disabled via BCSR1,
may be used off-board for any alternate function.

Cc7 PC14 1/0 PC14/DREQ2~/RTS2~/L1ST2. Not used on the ADS.

c8 PC13 I/0 PC13/L1RQB/L1ST3. Not used on the ADS.

C9 GND -

Cc10 PC12 1/0 PC12/L1RQA/L1ST4. Not used on the ADS.

Cl E_CLSN /0, H Ethernet Port Collision indication signal®. In fact PC11/CTS1~.
When the ethernet port is disabled via BCSR1, may be used off-
board for any alternate function.

C12 E_RENA /10, H Ethernet Receive Enable. In fact PC10/CD1~/TGATE1~. Active
when there is network activity. When the ethernet port is disabled
via BCSR1, may be used off-board for any alternate function.

C13 GND -

C14 PC9 I/O PC9/CTS2~. Not used on the ADS.
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TABLE 5-8. P10 - Interconnect Signals

Pin No. Signal Name Attribute Description

C15 PC8 1/0 PC8/CD2~/TGATE2~. Not.used on the ADS.

C16 PC7 1/0 PC7/L1ITSYNCB/SDACK2~:Not used on the ADS.

C17 GND -

C18 ETHLOOP /0, H Ethernet port Diagnostic Loop-Back. In fact PC4/L1RSYNCA.
When active, the MC68160 EEST is configured into diagnostic
Loop-Back modegwhere the transmit output is internally fed back
into the receive section. Since after hard reset, this line wakes-up
tri-stated, it should be initialized as output and given the desired
value.

When the ethernet port is disabled via BCSR1, may be used off-
board for any alternate function.

C19 TPFLDL~ I/O, L Twisted Pair Full-Duplex. In fact PC5/LITSYNCA/SDACK1~.
When active, the MC68160 EEST is put into full-duplex mode,
where, simultaneous receive and transmit are enabled. Since
after _hard reset, this line wakes-up tri-stated, it should be
initialized as output and given the desired value.

When.the ethernet port is disabled via BCSR1, may be used off-
board for any alternate function.

C20 TPSQEL~ /0, L Twisted Pair Signal Quality Error Test Enable. In fact PC6/
L1RSYNCB. When active, a simulated collision state is generated
within the EEST, so the collision detection circuitry within the
EEST may be tested. Since after hard reset, this line wakes-up
tri-stated, it should be initialized as output and given the desired
value.

When the ethernet port is disabled via BCSR1, may be used off-
board for any alternate function.

c21 GND 3

C22 PD5 1/0 MPC860's PD5. Not used on the ADS.

Cc23 PD14 1/0 MPC860's PD14. Not used on the ADS.

C24 PD10 1/0 MPC860's PD10. Not used on the ADS.

C25 IRQ7~ I, L Interrupt Request 7. The lowest priority interrupt request line. Not
used on the ADS.

D1 VCC - MPC860ADS VCC plane.

D2 VCC - MPCB860ADS VCC plane.

D3 VCC - MPCB860ADS VCC plane.

D4 PB31 1/0 PB31/SPISEL~/RRJECT1~. Not used on the ADS.
D5 PB30 1/0 PB30/SPICLK. Not used on the ADS.

D6 PB29 1/0 PB29/SPIMOSI. Not used on the ADS.

D7 GND -

D8 PB28 1/0 PB28/SPIMISO/BRGOA4. Not used on the ADS.
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TABLE 5-8. P10 - Interconnect Signals

Pin No. Signal Name Attribute Description

D9 PB27 1/0 PB27/12CSDA/BRGO1. Not used on the ADS.

D10 PB26 1/0 PB26/I2CSCL/BRGO2. Not used on the ADS.

D11 GND -

D12 SPARE2 - MPC spare pin 2.

D13 DSDO (0] DSDO/TDO. Debug Port Serial Data Output or JTAG port Data
Output. Used on the ADS as debug port serial data. If the ADI
bundle is not connected to the ADS, may be used by an external
debug / JTAGP port controllers.

D14 GND -

D15 DSCK 1/0 DSCK/TCK. Debug Port Serial Clock input or JTAG port serial
clock input. Used on the ADS as debug port serial clock, driven by
the debug-port controller. If the ADI bundle is not connected to the
ADS, may be driven by an external debug / JTAGP port controller.

D16 GND -

D17 DSDI 1/0 DSDI/TDI. Debug Port Serial Data Input or JTAG port serial
Data Input. Used on the ADS as debug port serial data, driven
by the debug-port controller. If the ADI bundle is not connected to
the ADS, may be driven by external debug / JTAGP port controller.

D18 TMS | JTAG port Test Mode Select input. Used to select test through the
JTAG port. Pulled-up but otherwise not used on the ADS.

D19 TRST~ l,.L JTAG port Reset. Pulled down with a zero ohm resistor, so that
the JTAG logic is constantly reset.

D20 GND 2

D21 PD4 1/0 MPC860’s PD4. Not used on the ADS.

D22 PD12 I/O MPC860’s PD12. Not used on the ADS.

D23 PD11 I/0 MPC860's PD11. Not used on the ADS.

D24 GND -

D25 IRQ1~ I, L Interrupt Request 1.Pulled-up but otherwise not used on the ADS.

a Thereisaso avisible collision indication.

b. Be aware that TRST~ is connected to GND with a zero ohm resistor.

83

Release 1.1a

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




g |

F"T\ﬁﬁ&?e'&ﬁ?ﬁé\ﬁ ggrcll Eﬁé"_’{}s'éﬁ's Manual

TABLE 5-9. P12 - Interconnect Signals

Pin No. Signal Name Attribute Description

Al GND -

A2 GND -

A3 GND -

A4 GND -

A5 GND -

A6 GND -

A7 GND -

A8 D3 I/0 MPC's data'line 3.

A9 DO 110 MPC’s‘data line 0.

Al10 GND -

All D19 1/0 MPC'’s data line 19.

Al12 D16 I/O MPC's data line 16.

Al3 GND -

Al4 D11 I/0 MPC's data line 11.

Al15 D8 1/0 MPC'’s data line 8.

Al6 GND -

Al7 D27 110 MPC's data line 27.

A18 D25 I/O MPC'’s data line 25.

Al9 GND -

A20 EXTOLI1 I External Tool Identification 1. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54.

A21 EXTOLIO I External Tool Identification 0. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54

A22 EXTOLI3 I External Tool Identification 3. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54

A23 GND -

A24 GND -

A25 GND -

Bl GND -

B2 GND -

B3 GND -

B4 GND -
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TABLE 5-9. P12 - Interconnect Signals

Pin No. Signal Name Attribute Description

B5 GND -

B6 GND -

B7 D6 I/0 MPC's data line 6.

B8 D4 I/0 MPC's data line 4.

B9 GND -

B10 D22 I/0 MPC'’s data line.22.

B11 D20 110 MPC'’s data line 20.

B12 GND -

B13 D14 1/0 MPC's data.line 14.

B14 D12 110 MPC's.data line 12.

B15 GND -

B16 D30 110 MPC'’s data line 30.

B17 D28 110 MPC'’s data line 28.

B18 GND -

B19 EXTOLI2 I External Tool Identification 2. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54.

B20 FCFGEN~ o, L Flash Configuration Enable. Connected to BCSR1. See 4143
"BCSR1 - Board Control Register" on page 52.

B21 PCVCCON-~ O, L PCMCIA Card VCC ON. Connected to BCSR1. See 4¢14¢3
"BCSR1 - Board Control Register" on page 52.

B22 GND -

B23 IRD_EN~ o,L Infra-Red Enable. Connected to BCSR1. See 4+143 "BCSR1 -
Board Control Register" on page 52.

B24 PCCVPP1 0} PCMCIA Card VPP control 1. Connected to BCSR1. See 4¢14+3
"BCSR1 - Board Control Register" on page 52.

B25 PCCVPPO O PCMCIA Card VPP control 0. Connected to BCSR1. See 4¢14+3
"BCSR1 - Board Control Register" on page 52.

C1 GND -

Cc2 GND -

C3 GND -

C4 GND -

C5 GND -

C6 GND -

c7 D7 I/0 MPC's data line 7.
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TABLE 5-9. P12 - Interconnect Signals

Pin No. Signal Name Attribute Description

C8 GND -

C9 D1 110 MPC's data line 1.

C10 D23 I/0 MPC's data line 23.

Cl1 GND -

C12 D17 I/0 MPC's data line 17.

C13 D15 I/0 MPC's data line-15:

Cl4 GND -

C15 D9 1/0 MPC's data line 9.

C16 D31 I/0 MPC'’s data.line 31.

C17 GND -

C18 D26 I/0 MPC's.data line 26.

C19 ETHEN~ o, L Ethernet Port Enable. Connected to BCSR1. See 4143
"BCSR1 - Board Control Register" on page 52

Cc20 DRAMEN O, H DRAM Enable. Connected to BCSR1. See 4¢14+3 "BCSR1 -
Board Control Register" on page 52

Cc21 PCCEN~ o, L PCMCIA port Enable. Connected to BCSR1. See 4143
"BCSRL1 - Board Control Register" on page 52

C22 GND :

Cc23 DRMPD5 (o) Dram Presence Detect line 5. Connected to BCSR2. See 4144
"BCSR2 - Board Status Register" on page 54.

Cc24 DRMPD4 0} Dram Presence Detect line 4. Connected to BCSR2. See 4144
"BCSR2 - Board Status Register" on page 54.

C25 DRMPD3 o Dram Presence Detect line 3. Connected to BCSR2. See 4144
"BCSR2 - Board Status Register" on page 54.

D1 GND -

D2 GND -

D3 GND -

D4 GND -

D5 GND -

D6 GND -

D7 GND -

D8 D5 1/0 MPC's data line 5.

D9 D2 I/0 MPC's data line 2.

D10 GND -
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TABLE 5-9. P12 - Interconnect Signals

Pin No. Signal Name Attribute Description

D11 D21 110 MPC's data line 21.

D12 D18 110 MPC'’s data line 18.

D13 GND -

D14 D13 1/0 MPC's data line 13.

D15 D10 I/O MPC's data line 10.

D16 GND -

D17 D29 110 MPC's data line 29.

D18 GND -

D19 D24 1/0 MPC's data.line 24.

D20 RS_EN~ o, L RS232.port Enable. Connected to BCSR1. See 4¢143 "BCSR1
- Board Control Register" on page 52.

D21 DRMH_W-~ O, L Dram-Half Word. Connected to BCSR1. See 4¢14+3 "BCSR1 -
Board Control Register" on page 52.

D22 DRMPD1 (0] Dram Presence Detect line 1. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54.

D23 F_EN~ o, L Flash Enable. Connected to BCSR1. See 4¢14+3 "BCSR1 -
Board Control Register" on page 52.

D24 BCSREN~ o, L Board Control Status Register Enable. Connected to BCSR1.
See 4+14+3 "BCSR1 - Board Control Register" on page 52.

D25 DRMPD2 (@) Dram Presence Detect line 2. Connected to BCSR2. See 4¢14+4
"BCSR2 - Board Status Register" on page 54.

Sele7 P7 - 5V Power-Connector

The 5V power connector - P7,is a 3-lead, two-part terminal block. The male part is soldered to the pcb,
while the receptacle is connected to the power supply. That way fast connection / disconnection of power
is facilitated and physicalefforts are avoided on the solders, which therefore maintain solid connection over

time.
TABLE 5-10. P7 - Interconnect Signals
Pin Signal Name Description
Number 9 p
1 5V 5V input from external power supply.
2 GND GND line from external power supply.
3 GND GND line from external power supply.
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5ele8 P8 - 12V Power Connector

The 12V power connector - P8, is a two-lead, 2 part, terminal block connector, identical in type to the 5V
connector. P8 supplies, when necessary, programming voltage to the PCMCIA slot.

TABLE 5-11. P8 - Interconnect Signals

Pin . o
Number Signal Name Description
1 12v 12V input from external power supply:
2 GND GND line from external power supply:

519 P11 - LCD Connector
The LCD connector is NOT FUNCTIONAL on the MPC860ADS.

5¢1¢10 P13 - QUADS Compatible Communication Connector

The QUADS compatible Communication connector, P13 is for the benefit of those who developed commu-
nication tools for the M68360QUADS or M68360QUADS-040 boards. All SCC pins are routed to the same
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P13 is a 96 pin, Female, DIN 41612 connector.

TABLE 5-12. P13 - Interconnect Signals

Pin No. Signal Name Attribute Description

Al ETHRX 1/0 Ethernet port Receive Data. In fact PA15/RXD1. When the
Ethernet port is disabled.via BCSR1, may be used off-board.

A2 ETHTX 1/0 Ethernet port Transmit Data. In fact PA14/TXD1. When the
Ethernet port is disabled via BCSR1, may be used off-board for
any alternate function.

A3 IRDRXD 1/0 InfraRed Port'Receive Data. In fact PA13/RXD2. When the Infra-
Red port is disabled, may be used off-board for any alternate
function.

A4 IRDTXD 1/0 InfraRed Port Transmit Data. In fact PA12/TXD2. When the Infra-
Red port is disabled via BCSR1, may be used off-board for any
alternate.function.

A5 PD11 1/0 MPC860's PD11. Not used on the ADS.

A6 PD10 1/0 MPC860’s PD10. Not used on the ADS.

A7 PD9 I/0 MPC860’s PD9. Not used on the ADS.

A8 PD8 I/O MPC860's PD8. Not used on the ADS.

A9 ETHTCK 1/0 Ethernet Port Transmit Clock. In fact PA7/CLK1/TIN1/L1RCLKA/
BRGOL1. When the Ethernet port is disabled via BCSR1, may be
used off-board for any alternate function. Appears also at P13.

A10 ETHRCK 110 Ethernet Port Receive Clock. In fact PA7/CLK2/TOUT1~/
BRGCLK1. When the Ethernet port is disabled via BCSR1, may
be used off-board for any alternate function. Appears also at P13.

All PA5 1/0 PA5/CLK3/TIN2/LITCLKA/BRGOUT2. Not used on the ADS.
Appears also at P13.

Al12 PA4 1/0 PA4/CLK4/TOUT2~. Not used on the ADS. Appears also at P13.

Al3 PA3 I/O PA3/CLK5/TIN3/BRGOUT3. Not used on the ADS.

Al4 PA2 I/0 PA2/CLK6/TOUT3/L1IRCLKB/BRGCLK2. Not used on the ADS.

A15 PA1 I/0 PA1/CLK7/TIN4/BRGO4. Not used on the ADS.

Al6 PAO 1/0 PAO/CLK8/TOUT4/L1TCLKB. Not used on the ADS.

Al7 VCC -

Al8 PA11 1/0 PA11/L1TXDB. Not used on the ADS. Appears also at P13.

A19 PA10 1/0 PA10/L1RXDB. Not used on the ADS. Appears also at P13.

A20 PA9 1/0 PA9/L1TXDA. Not used on the ADS. Appears also at P13.

A21 PA8 /0 PAB/L1RXDA. Not used on the ADS. Appears also at P13.

A22 GND -
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TABLE 5-12. P13 - Interconnect Signals

Pin No. Signal Name Attribute Description

A23 GND -

A24 IRQ7~ I, L Interrupt Request 7. The lowest priority interrupt request line. Not
used on the ADS.

A25 IRQ6~ I/0 FRZ/IRQ6~. Freeze (debug-mode) indication or Interrupt Request
6~. Configured on the*ADS as IRQ6~. Not by ADS logic, may be
configured to alternate function if IRQ6~ is not required.

A26 N.C. - Not Connected

A27 IRQ3~ | CR~/IRQ3~. Cancel Reservation input or Interrupt Request line 3.
Pulled-up but otherwise unused on the ADS.

A28 IRQ2~ /0, L RSV~/IRQ2~."Reservation output or Interrupt Request line 2
input. Pulled-up but otherwise unused on the ADS.

A29 IRQ1~ I, L Interrupt Request 1.Pulled-up but otherwise not used on the ADS.

A30 NMI~ I, L Non-Makable Interrupt. In fact IRQO~ of the MPC. Driven by on-
board logic by O.D. gate. May be driven off-board by O.D. gate
only.

A3l N.C. - Not Connected

A32 GND -

B1 PB31 I/O PB31/SPISEL~/RRJECT1~. Not used on the ADS.

B2 PB30 I/10 PB30/SPICLK. Not used on the ADS.

B3 PB29 I/O PB29/SPIMOSI. Not used on the ADS.

B4 PB28 I/0 PB28/SPIMISO/BRGOA4. Not used on the ADS.

B5 PB27 I/O PB27/12CSDA/BRGO1. Not used on the ADS.

B6 PB26 I/0 PB26/12CSCL/BRGO2. Not used on the ADS.

B7 RSTXD I/O RS232 port Transmit Data. In fact PB25/SMTXD1. When the
RS232 port is disabled via BCSR1, may be used off-board for any
alternate function.

B8 RSRXD 1/0 RS232 port Receive Data. In fact PB24/SMRXD1. When the
RS232 port is disabled via BCSR1, may be used off-board for any
alternate function.

B9 RSDTR~ I/0 RS232 port DTR~ signal. In fact PB23/SMSYN1~/SDACK1~.
When the RS232 port is disabled via BCSR1, may be used off-
board for any alternate function.

B10 PB22 I/0 PB22/SMSYN2~/SDACK2~. Not used on the ADS.

B11 PB21 I/0 PB21/SMTXD2/L1CLKOB. Not used on the ADS.

B12 PB20 I/0 PB20/SMRXD2/L1CLKOA. Not used on the ADS.
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TABLE 5-12. P13 - Interconnect Signals

Pin No. Signal Name Attribute Description

B13 E_TENA 1/0 Ethernet port Transmit Enable. In fact PB19/RTS1~/L1ST1.
When active, transmit is_enabled via the MC68160 EEST. When
the ethernet port is disabled via BCSR1, may be used off-board
for any alternate function.

B14 PB18 I/O PB18/RTS2~/L1ST2. Not used on the ADS.

B15 PB17 1/0 PB17/L1RQB/L1ST3. Not used on the ADS.

B16 PB16 1/0 PB16/L1RQA/L1ST4. Not used on the ADS.

B17 PB15 1/0 PB15/BRGOS3. Not used on the ADS.

B18 PB14 1/0 PB14/RSTRT1~. Not used on the ADS.

B19 GND -

B20 BINPAK~ /0 PCMCIA. port Input Port Acknowledge. In fact PC15/DREQ1~/
RTS1~/L1ST1. When the PCMCIA port is disabled via BCSR1,
may be used off-board for any alternate function.

B21 PC14 1/0 PC14/DREQ2~/RTS2~/L1ST2. Not used on the ADS.

B22 PC13 I/0 PC13/L1RQB/L1ST3. Not used on the ADS.

B23 PC12 /0 PC12/L1RQA/L1ST4. Not used on the ADS.

B24 E_CLSN /0 Ethernet Port Collision indication signal. In fact PC11/CTS1~.
When the ethernet port is disabled via BCSR1, may be used off-
board for any alternate function.

B25 E_RENA /0 Ethernet Receive Enable. In fact PC10/CD1~/TGATE1~. Active
when there is network activity. When the ethernet port is disabled
via BCSR1, may be used off-board for any alternate function.

B26 PC9 I/O PC9/CTS2~. Not used on the ADS.

B27 PC8 I/O PC8/CD2~/TGATE2~. Not used on the ADS.

B28 PC7 I/0 PC7/L1ITSYNCB/SDACK2~. Not used on the ADS.

B29 TPSQEL~ 1/0 Twisted Pair Signal Quality Error Test Enable. In fact PC6/
L1RSYNCB. When active, a simulated collision state is generated
within the EEST, so the collision detection circuitry within the
EEST may be tested. Since after hard reset, this line wakes-up
tri-stated, it should be initialized as output and given the desired
value.

B30 TPFLDL~ 1/0 Twisted Pair Full-Duplex. In fact PC5/LITSYNCA/SDACK1~.
When active, the MC68160 EEST is put into full-duplex mode,
where, simultaneous receive and transmit are enabled. Since
after hard reset, this line wakes-up tri-stated, it should be
initialized as output and given the desired value.
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TABLE 5-12. P13 - Interconnect Signals

Pin No. Signal Name Attribute Description

B31 ETHLOOP 1/0 Ethernet port Diagnostic Loop-Back. In fact PC4/LIRSYNCA.
When active, the MC68160-EEST is configured into diagnostic
Loop-Back mode, where the transmit output is internally fed back
into the receive section. Since after hard reset, this line wakes-up
tri-stated, it should be initialized as output and given the desired
value.

B32 GND -

C1 VCC -

Cc2 VCC -

C3 VCC -

C4 VCC -

C5 VCC -

C6 N.C. - Not Connected

c7 GND -

C8 GND -

C9 GND -

C10 GND -

Cl1 GND -

C12 GND -

C13 GND %

Cc14 GND 4

C15 PD15 I/0 MPC860’s PD15. Not used on the ADS.

C16 PD14 1/0 MPC860’s PD14. Not used on the ADS.

C17 PD13 1/0 MPC860’s PD13. Not used on the ADS.

C18 PD12 110 MPC860’s PD12. Not used on the ADS.

C19 PD7 I/0 MPC860’s PD7. Not used on the ADS.

C20 PD6 I/O MPC860’s PD6. Not used on the ADS.

Cc21 VCC -

C22 HRESET~ /0, L MPC Hard Reset. Driven by on-board logic and may be driven by
off-board logic with Open-Drain gate only.

Cc23 SRESET~ /0, L MPC Soft Reset. Driven by on-board logic and may be driven by
off-board logic with Open-Drain gate only.

C24 N.C. - Not Connected

C25 VCC -
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TABLE 5-12. P13 - Interconnect Signals

Pin No. Signal Name Attribute Description
C26 PD3 1/0 MPC860’s PD3. Not used.onthe ADS.
c27 VPPIN - +12V input for PCMCIA flash programming. Parallel to P8.
Cc28 VPPIN - +12V input for PCMCIA flash programming. Parallel to P8.
C29 GND -
C30 PD4 I/0 MPC860's PD4. Not used on the ADS.
C31 GND -
C32 PD5 1/0 MPC860’s PD5. Not used on the ADS.

52 MPCB860ADS Part List

In this section the MPC860ADS'’s bill of material is‘listed according to their reference designation.

TABLE 5-13. MPC860ADS Part List

Reference Designation

Part Description

Manufacturer

Part #

C1 C4 C5 C8 C10 C12 C14 C16
C19 C21 C22 C23 C24 C25
C26 C27C28C30C31C32C33
C34 (C36 C37 C38 C39 C40 C43
C44 C45 C46 C47 C48 C49 C50
C51 C52 C54 C55 C56 C57 C58
C60 C61 C62 C63 C64 C65 C66
C67 C68C69C70C71C72C73
C75 C76 C77C80C81C82C83
C86 (87 C88 C92 C93 C94 C95
C98

Capacitor 1206

Ceramic

0.1uF SMD

SIEMENS

B37872-K5104K

Cc2

Capacitor 10nF, 50V, 10%, NPO,
SMD 1210, Ceramic

VITRAMNON

VJ1210A103KXAT

C3

Capacitor 4.7uF, 20V, 10%, SMD
Slze B, Tantalum

SIEMENS

B45196-H4106-K30

C6 C13 C15 C17 C18./C89 C90
Cc97

Capacitor 10uF, 20V, 10%, SMD
Size C, Tantalum

SIEMENS

B45196-H4475-K20

Cc7

Capacitor 100pF, 50V, 10%, SMD
1206, Ceramic

SIEMENS

B37871-K5101K

C9 C11 C53 C96

Capacitor 100pF, 10V, 10%, SMD
Size D, Tantalum

SIEMENS

B45196-H2107-K10

C20 C59 C79 C85 C91

Capacitor 1uF, 25V, 10%, SMD
Size A, Tantalum

SIEMENS

B45196-H5105-K10
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TABLE 5-13. MPCB860ADS Part List

Reference Designation Part Description Manufacturer Part #

C29 C35 Capacitor 68pF, 50V, 5%, SMD | SIEMENS B37871-K5680J
1206, Ceramic

C41 Capacitor 3900pF, 50V, 5%, | SIEMENS B37949-K5392J
COG, SMD 1210 Ceramic

C42 Capacitor 0.039pF, 50V, 5%, SMD..| SIEMENS B37872-K5393J
1206, Ceramic

C74 C78 Capacitor 10pF, 50V 10%, COG, | AVX AV12065A100KAT00J
SMD 1206, Ceramic

c84 Capacitor 390pF, 50V, 5%, 'COG, | AVX AV12065A391JAT00J
SMD 1206, Ceramic

D1 D2 D3 D4 Diode SMD Motorola LL4004G

D5 Zener Diode, 5V SMD Motorola 1SMC5.0AT3

D6 D7 Diode Pair, common.cathode Motorola MBRD620CT

D8 Zener Diode, 12V-SMD Motorola 1SMC12AT3

DS1 Dip-Switch, 4 X:SPST, SMD GRAYHILL 90HBWO04S

F1 Fuse, 5A/250V “Miniature 5 X
20mm, Fast-blow

F2 Fuse, 1A/250V Miniature 5 X
20mm, Fast-blow

H1 H2 H3 H4 Gnd Bridge, Gold Plated PRECIDIP 999-11-112-10

J1J2 Jumper - Header, 3 Pole with
Fabricated Jumper

J3 Jumper, Soldered.

L1 Inductor 8.2 mH BOURNS PT12133

LD1 LD5LD6 LD14 LD15LD16 Led Green SMD SIEMENS LG T670-HK

LD2 LD3 LD4 LD8 LD11 LD12 || Led Yellow SMD SIEMENS LY T670-HK

LD13

LD7 LD9 LD10 Led Red SMD SIEMENS LS T670-HK

P1 Connector 37 pin, Male DType, | KCC DN-37-P-RCZ
90°

P2 Connector 8 pin, RJ45 | KCC 90015-8P8C
Receptacle, 90°

P3 Connector 9 pin, Female, DType, | KCC DN-09-S-RCZ
90°

P4 Connector 68 pin, Male, SMD, | MOLEX 53380-6810
PCMCIA.
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TABLE 5-13. MPCB860ADS Part List

Reference Designation Part Description Manufacturer Part #

P5 Connector header, 10 pin, dual in- | SAMTEC TSM-105-03-S-DV
line, SMD

P6 Connector Header, 2 X 60 pin, | SAMTEC TSM-130-3-S-DV-A-P
Quad In-line, SMD.

P7 (Male Part) Connector 3 pin, Power, Straight,.| WB 8113S-253303353
with false insertion protection.

P7 (Female Part) Connector 3 pin, Power Plug WB 8113B-253200353

P8 (Male Part) Connector 2 pin, Power, Straight; | WB 8113S-253303253
with false insertion protection.

P8 (Female Part) Connector 2 pin, Power Rlug WB 8113B-253200253

P9 P10 P12 Connector Header 2 X-50 pin, | SAMTEC TSM-125-03-S-DV-A-P
Quad In-line, SMD

P11 Connector Header, 30 pin, Dual | SAMTEC TSM-115-03-S-DV
In-line, SMD

P13 Connector 96 piny~Female, DIN | ELCO 268477096002025
41612, 90°

P13 Counterpart Connector 96 pin, Male, DIN ELCO 168457096004025
41612, 90°, WW

R1 R2 R3 R4 R5 R15 R16 R17 Resistor 10 KQ, 1%, SMD 1206, | RODERSTEIN | D25 010K FC5

R18 R19 R26 R35 R37 R40 R41 1/8W

R42 R43 R46 R48 R53 R54 R59

R60 R69 R70 R73 R74 R75 R76

R6 Resistor 10 Q, 1%, SMD 1206, 1/ | RODERSTEIN D25 10R FCS
8W

R7 R14 Resistor 2 kQ, 1%, SMD 1206, 1/ | BOURNS CR1206 FX 2001E
8W

R8 R20 R49 Resistor 100 Q, 1%,SMD 1206, 1/ | RODERSTEIN D25 100R FCS
8W

R9 Resistor 5.1 KQ, 1%, SMD 1206, | RODERSTEIN D25 5K1 FCS
1/8W

R10 R12 Resistor 47 KQ, 1%, SMD 1206, | KYOCERA CR32 473JT
1/8W

R11 R13 R25 R31 R38'R44 R45 || Resistor 150 Q, 5% SMD 1206, 1/ | BOURNS CR1206 JW 151 E

R47 R57 R58 8W

R21 R22 Resistor 39.1 Q, 1%, SMD 1206, | TYOHM RMC 12061/8W 39E
1/8W

R23 R30 R36 Resistor 22 Q, 5%, SMD 1206, 1/ | RODERSTEIN D25 24R FCS
8W

R24 R50 R62 R65 R71 R72 Resistor 1 KQ, 5%, SMD 1206, 1/ | AVX CR32 102F T
8W
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TABLE 5-13. MPCB860ADS Part List

Reference Designation Part Description Manufacturer Part #

R27 R67 Resistor 243 Q, 1%,SMD 1206, 1/ | RODERSTEIN D25 243R FCS
8w

R28 R29 R32 R33 R34 Resistor 330 Q, 5%, SMD 1206, | REDERSTEIN D25 332R FC5
1/8W

R39 Resistor 294 Q, 1%, SMD 1206,.| TYOHM RMC 1206 294E 1%
1/8W

R51 R52 R55 R66 Resistor 124 KQ, 5%, SMD 1206, | REDERSTEIN D25 124K FCS
1/8W

R56 Resistor 510 Q, 1%, SMD*1206, | BOURNS CR1206 JW 472E
1/8W

R61 Resistor 3.9 MQ, 5%, SMD 1206, | REDERSTEIN D25 3M92 FCS
1/8W

R63 Resistor 0 Q, SMD 1206, 1/8W TYOHM RMC 1206 OE 1%

R64 Resistor 200 KQ, 5%, SMD 1206, | REDERSTEIN D25 200K FCS
1/8W

R68 Resistor 143 Q, 5%,SMD 1206, 1/ | REDERSTEIN D25 143R FCS
8w

RN1 RN2 RN4 RN5 RN6 RN7 Resistor Network 10 KQ, 5%, 13 | DALE SOMC 14 01 103J
resistors, 14'pin

RN3 Resistor  Network 22 Q, 5%, 8 | DALE SOMC 16 03 220J
resistors, 16 pin.

SK1 Speaker piezo, Sealed SOUNDTECH SEP-1162

Swi SPDT, push button, RED, Sealed C&K KS12R22-CQE

SwW2 SPDT, push button, BLACK, | C&K KS12R23-CQE
Sealed

T1T2T3 Transistor TMOS, Dual, 3A Motorola MMDF3NO3HD

Ul Infra-Red Transceiver Telefunken TFDS3000

u2 Buffer Schmitt-Trigger Motorola MC74LS244D

U3 10 Base-T Filter network Pulse PE-68026

Engineering

U4 RS232 Transceiver (3 X 3) Motorola MC145707DW

U5 Voltage level detector. Range | Seiko S-8052ANY-NH-X
2.595V to 2.805V. O.D. output.

U6 Schmitt-Trigger Hex Inverter. Motorola 74ACT14D

U7 U9 U10 MACH220 - programmable logic | AMD MACH220-12JC
device

us Enhanced Ethernet Serial | Motorola MC68160FB
Transceiver.
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TABLE 5-13. MPCB860ADS Part List

Reference Designation Part Description Manufacturer Part #
U1l Dual Channel PCMCIA Power | MAXIM MAX780A
Controller
Ul2 U18 U22 U27 U28 U30 || Octal CMOS Buffer. Motorola 74ACT541D
U3l U32U33U35
U13 U25 U26 U29 Octal CMOS Latch. Motorola 74ACT373D
ui4 2 MByte Flash SIMM. Motorola MCM29020
ui15 4 MByte DRAM SIMM organized | Motorola MCM36100-70
as 1 M X 4. 70 nsec delay
ul6 4 MHz Clock generator. 3.3V, | MGR-Tech MH14FAD 3.3V 4.00MHz
CMOS levels.
u17 MPC860, 19 X 19 BGA: Motorola PPC860ZP25
u19 Variable Output Voltage regulator. | Motorola LM317MDT
u20 3.3V Voltage regulator. 1.5A | Linear LT1086
output.
uz21 Quad CMOS bufferwith individual | Motorola 74ACT125D
Output Enable:
U23 U24 U38 U39 U40 u41 Octal CMOS Bus Transceiver Motorola 74ACT245D
u34 Voltage level detector. Range Seiko S-8051HN-CD-X
1.795V to 2.005V. O.D. output.
u36 Quad CMOS XOR gate. Motorola 74ACT86D
u37 Dual- Flip-Flop, with Reset and | Motorola 74ACT74D
Preset.
Y1 Crystal resonator, 20 MHz, | MEC - Modern | HC-49/U-SM-3
Fundamental Oscillation mode, | Enterprise
Frequency tolerance +/- 50 ppm, | Corporation
Drive-level - 1mW +/- 0.2 mW,
Shunt capacitance - 7pF Max.,
Load capacitance - 32pF
Equivalent Series Resistance -
50Q Max. Insulation Resistance -
500 MQ at 100 VDC.
Y2 Crystal resonator, 32.768 KHz, | RALTRON RSM-200-32.768 KHZ
Frequency tolerance +/- 30 ppm,
Drive-level - 10uW Max,
Shunt capacitance - 2pF Max.,
Load capacitance - 12.5pF Max.,
Equivalent Series Resistance -
35 KQ Max.
3 X Socket 68 Pin PLCC. AMP 822279-1
14 pin PC Socket PD 110-93-314
72 pin SIMM Socket AMP 822032-4
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TABLE 5-13. MPCB860ADS Part List

Reference Designation Part Description Manufacturer Part #
80 pin SIMM Socket AMP. 822032-5
357 pin 19 X 19 BGA Socket 3M 2-0357-08268-000-019-
002
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APPENDIX A - Programmable Logic Equations

The MPCB860ADS has 3 programmable logic devices on it. Use is done with MACH220-12 by AMD. These
device support the following function on the ADS:

1) U7 - Debug Port Controller

2) U9 - auxiliary board control functions, e.g,. buffers_control, local interrupter, reset logic,
etc.’.

3) U10 - the BCSR.
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Ael U7 - Debuqg Port Controller

R Rk R R R R Rk R R R R R R R Rk Sk Rk ok R Ik R R ok Sk R R R R ko Sk Rk R Sk R Rk R R R Rk ok o

"* Power QJ CC ADS Debug Port Controller.
"* Mach controller for an interface between Sun ADI port at one side, to

"* debug port at the other.

LR R SR R R S R S SRR SR S R RS SRR RS SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

nodul e dbg_prt5
title 'MPCB60ADS Debug Port Controller.’

R R ok R R R Rk R R R R R R ok R R R R kR ok Sk R R R R SRR o S R R R Sk R ok R R R R R

"* Devi ce declaration.

LR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEE S

W07 devi ce ' mach220a’ ;

AR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"R R *

R # # o HRHHE BB R # # ## # HHHH *
"rO# # # # # # # #H # O # # # # *
"R R ## # BT # # HH#E #H O# # # i *
2 ## # # B H OB H BRI O# # *
"rO# # # # # # # # #HE # # # # # *
"R W # # BHHHIR  # # # # # # R A *

R R R R R R R R R R R ok S R R Rk kR R R R R R Rk Sk S o o Sk R R R Sk R R R R U R R

R R R R R R R ok o R ARk ko R R R R R R R Rk S S S o kR R R Rk R S ke A R R R

"* Pins declaration. *

Mkkhhkkhhkdhhdhhdhhhhdhddhdhddhddhdhhdhhdhdhddhhdhdhdhddhdddxdhdddddhdxdhdddxddxddxdxrdxx

"AD Port pins.

Hst Req PIN 20 ; "Host to ADS, wite pulse. (IN

AdsAck PIN 31 I STYPE 'reg, buffer'; "ADS to host, wite ack.
" (QUJT, 3s)

AdsReq PIN 2 I STYPE 'reg, buffer'; "ADS to host, wite

"signal. (QUT, 3s)

Hst Ack PI'N 54; "Host to ADS, wite ack. (IN
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AdsHar dReset PI N 50; "Host to ADS, Hard reset. (IN)
AdsSof t Reset PIN 17; "Host to ADS, Soft reset. (IN)
Hst En~ PIN 3; "Host connected to ADS. (IN
Host Vcc PI N 49; "Host to ADS, host.is on. (IN)
D C- PI N 51; "Host to ADS; sel ect data

"or control' access. (IN
AdsSel 0,
AdsSel 1,
AdsSel 2 PIN 22, 21, 9; "Host to ADS, card addr. (IN
AdsAddr 0,
AdsAddr 1,
AdsAddr 2 PIN 7, 6, 55 "ADS board address switch. (IN
AdsSel ect ~ NCDE | STYPE ' com buffer'; "ADS sel ection indicator. (QUI)

LR R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEE]

"* Power QU CC pins. Including debug port. *
Nk kA kR kK KAk Rk KKKk Kk kA KRRk Kk kK kR Kk Rk K KRk Rk K kK Rk R kK Ak K kR kA

Power QU CCHar dReset ~ PI N"40; "PowerQICC s hard reset input. (1/Q o.d.)
Power QU CCSof t Reset ~ PI'N 65; "Power QI CC s soft reset output. (1/Q o.d.)
VFLS0, VFLS1 PI'N 10, 11, "Debug/ Trap node, report. (IN

DSCK PIN.48 istype 'coni; "PowerQJ CC s debug port clock. (Qut)

DSDI PIN 47 istype ‘com; "Power QJ CC s debug serial data in (Qut)
DSDO PIN 4, " Power QU CC s debug serial data output (In)

R R R R R R R R R R R R R R R ek R R R R R kR R R R ok S S S S R R R Sk Sk R R R R Sk R R

"* Mach to AD data bus. *
LR S S S RS R R S RS RS SRS S ST S SRS SRR R SRS RS R RS RS RS R RS RS RS E RS RS R R R RS RS R R RS RS EREEE SRS R R SRS
PD7,
PD6,
P56,
P4,
PLC3,
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PD2,
PD1,
PDO PIN 66, 60, 67, 59, 58, 57, 56,55, "AD data bus.(l1/0

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhdhhkhhhdhhhhdhhhhhhhdhhdhrhkrhhkrxddxdhxdhrdxxx%x

"* dock gen pins. *

LR R S R R R R S SRR SR SRS R RS SRR R SRR E SRR R EEEEEE R EEEEEEREERE R EEE RS

SYSCLK PIN 15; " Syst em cl ock. (IN
Akout2 PIN 12 istype 'reg, buffer'; "System cl ock divi ded by 2
a k4 PIN 14 istype 'reg, buffer'; "Systemclock divided by 4 (Qut)

"(Qut for testing, may be node)
ak2 PIN 16; " Connected to dkout externally (In)

LR R R R S R S SRR S S SRR S SRR RS SRS SRS E SRR E R R R EREEEEEREERE R EEE RS

"* Msc.

LU R ok R R R R Rk R R R R R R R R R R R R R R o kR ok R R S R R R R R R

Run~ PIN 23 istype 'coni; "external indication

LU Rk R R R R R Rk R R R R R R R ok R R R o R R Rk R R ok kR Rk R kR R R R

R HHH *

" # # # AR AHEEEEE HEAER # # ## # #HHH *
" # #H # # # # # #H # O # # # # *
" # #H#H # # B # # HHE #H O# # # HHHH *
" # # ## # # #itHHE  H OH# # HHHEHE O# # *
" # #  H## # # # # # H#HE # # # # # *
R HHH # # # B # # # # # #OHERHHE *

AR S S SR SRS S S SRR EE SRS EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

R R R R R R R R R ok i R R R o R kR R R R ko kS S Rk R R S Rk kR R Rk R R

"* Reset active. (Active when at |east one of the reset sources is active) *

R o R R R R R R Rk R R R R S R R R S kR R o R R S R R R R R

Pri mReset NCDE i stype ' com; " Primary Reset. Host initiated

D PrimReset NCDE i stype.' coni; " del ayed Reset

DD Pri nReset NCDE i stype ' com; " doubl e del ayed prinary reset.

Reset NCDE i stype '‘coni; " Interface reset.

Power QU CCRst NCDE “i'stype 'reg, buffer'; " Power QJ CC continued / initiated.

" part of the status register.

Mkkhkkkhhkhhhkhhkhhhhhkdhhdhhhhdhhdhhhhdhhhhhhhdhhhhdhhdhhhhdhhkdhdhdxdhdddxdhdxdhxdxrdx%x

"* ADS ACK," ADS REQ auxiliary internal control signals *

LR R SR R R SR R S SRR SR S SRR S S SRR SRS SR SRR EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
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S Hst ReqNCDE i stype 'reg'; "sync. host req.
DS Hst ReqgNCDE i stype 'red'; " doubl e sync. host req
S D CG-NCDE istype 'reg, buffer'; " synchroni zed data/..control selection
S Hst ACkKNCDE i stype 'reg, buffer'; " sync host ack
DS Hst ACKNCDE i stype 'reg, buffer'; " doubl e sync host ack
Bundl eDel ay1,
Bundl eDel ayONCDE i stype 'reg, buffer'; "del ay counter for bundle
" del ay conpensation
BndTnt EXpNCDE i stype ' com; " termnal: count for bundle
" del ay tiner.
PDCeNCCE i stype ' com; " Mach to ADl data CE
Power QU CCHar dReset ENNCDE i st ype ' com ; " enabl es hard reset buffer.
Power QU CCSof t Reset ENNCDE i st ype ' com ; " enabl es soft reset buffer.

AR S S SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Tx Shift Register *
N I T
TxReg?,

TxReg6,

TXReg5,

TxReg4,

TxReg3,

TxReg2,

TxReg1l,

TxRegONCLE i stype 'reg, buffer'; " Transnit |atch and

" shift register

LR S S SRR S E S SRR S S S SRS RS SRR SRR EEEEEEE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Tx Control Logic *
USSR EEEEEEEEEEEEEE S RS EEEEEEEE RS SRR Rk kS R Sk ok kS R
TxWr dLen3,

TxVor dLen2

TxWor dLenl,

TxWr dLenONCDE istype 'reg, buffer'; " Counter, counts (on fast clock

" to gain 1/2 cl ock resol ution)

" transmssion |length
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TxWor dEndNCDE i stype ' com; " Termnal count, sets transm ssion
" length.

TXENNCDE i stype 'reg, buffer'; " Transnit Enabl e.

Txd kSnsNCDE i stype 'reg, buffer'; " transnit clock polarity

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhhhhhhdhhhhhhhhhhhhdhhkhddhdxdhdddxrhxdhrdxxdx%x

"* Rx Shift Register *
NWhkkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhkhhhhhhkhhhhhhhhhddrhdhdhdrdhdxdhhkhdrdrdxhxkhkhdrdxdxxx%x
RxRegONCDE i stype 'reg, buffer'; " receive shift register

" and | atch

LR R S R R R S SRR SR SRS R RS SRR R SRR E SRS E RS R EEE R EEEEREEEEEREEREEEE RS

"* Rx Control Logic *

R R Sk R R R R Rk R R R R R R Rk kR o kR R R R S kR Rk R R Rk R ok R R R R R R

Dsdi ENNCDE i stype 'reg'; " enables dsdi towards

R R ok R R R Rk R R R Rk R R ok R R R R Rk kR R R R S R Rk I R R Rk R Rk R R R R R

"* ADl control & status register hits. *

LR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

St at usRequest ~ NCCE i stype 'reg, buffer'; "Status request

DebugEnt ry~ NCDE i stype 'reg, buffer'; "Debug enabl e after reset (L)
Di agLoopBack~ NCDE i stype 'reg, buffer'; "di agnosti c | oopback nmode (L)
Del ay1~,

Del ay0~ NCDE i stype 'reg, buffer'; " bundl e delay field (L)

| nDebughbde NCDE i stype 'reg, “buffer'; " sync. VFLSs, becane pin
TxError NCDE i stype 'reg, buffer'; " tx interrupted by Power QJ CC

internal reset.

R R R R R R Rk R R R R R R R R R R R R R R R kR R R O R R R R

Ux HHHE *
x4 # O HHHHE  # # HittH i H#Hit # # HHHHH *
x4 # # #H # # # # # H#Ht # # *
- 4 # HOHH # HHH # # # ## # *
"ko# # # ## # HiHHHE # O # # # *
"xoH # # # #HH # # # # # Hit # *
U HHHE HHHE S # # HHH # # # # # # *
U M *
"x o H R H#H # Hit HH#HHE *
"kof# # # # # # # # # # *
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"rO# # HHHHH  # # # # # #  HHHRHR *
2 # # # # BHHHIR  HHHRH *
"*O# # # # # # # # # # *
URORHERR BN R e # # # # *
. *
" #it HiHHH # #HHE  # # *
O #O# # # # # #H# *
OOH # # # # # #HH# # *
"R HHHHH # # # # # #H# *
"tO# # # # # # # ## *
OH # # # #HHH # # *

LR R R R S R S SRR S S SRR S SRR RS SRS SRS E SRR E R R R EREEEEEREERE R EEE RS

HL X zZ2=1 0 .X, .Z;
C Db U =.C, .D, .U;

AR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

"* Since all state nachines operate at 1/2 systemclock (A k2) there is no

"* need to have SYSCLK driven during simulation (it will double the nunber

"* of vectors required). Therefore, an alternative clock generator was built

"* with which the 1/2 clock is the 1'st iin the chain.

"* This alternative clock is conpiled in if the SIMLATION variable is defined.
"* |f not the original clock generator design is conpiled, however simulation
"* will not pass then.

R R R R R R R R R ok S R S R R R R e S e S Ik S R R R R Rk R R R S R R R R S R o

SI MLATION = 1,

R R R R R R R R R R R R R ok R R o R R S kR o R S R Rk R R R R

AR S S SR SRS S S SRR S S S SRR E S TR SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* S gnal groups

LS R R R R R R R R R R R R R R R SRR EE S SR S Sk kR S S kS S o Sk kS S S Sk kR
AdsSel
AdsAddr

[ AdsSel 2, AdsSel 1, AdsSel 0] ;
[ AdsAddr 2;! AdsAddr 1, ! AdsAddr 0] ;

AdsRst = [ AdsHar dReset, AdsSoftReset];
Rst = [ Power QU CCHar dReset ~, Power QU CCSof t Reset ~] ;

d kQut = [Akout2, dk4];
PD = [ PD7, PD6, PD6, PD4, PD3, P2, PD1, PDO] ;
VFLS = [ WLS0, WFLS1];

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

Release 1.1a



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

BndDl y= [ Bundl eDel ayl, Bundl eDel ay0]; "bundl e del ay
"conpensation timer

TxReg = [ TxReg7. . TxRegO] ;

RxReg= [ TxReg6, TxReg5, TxReg4, TxReg3, TxReg2, TxRegl, TxRegO, RxReg0];

Adi Grl Reg = [Del ayl~, Del ayO~, StatusRequest~, D aglLoopBack~,

DebugEnt ry~] ;

Adi StatReg = [ Power QU CCRst, TxError, |nDebughde, Del ayl~, Del ayO~,

St at usRequest ~, Di agLoopBack~, DebugEntry~];

Bundl eDel ayFi el d = [ Del ayl~, Del ay0O~];

TxWor dLen = [ TxWrdLen3, TxWrdLen2, TxWrdLenl, TxWbrdLenO];

Port En = [ AdsSel 2, AdsSel 1, AdsSel 0, ! AdsAddr 2, ! AdsAddr 1, ! AdsAddr O,

Host Vcc, Hst En~] ;

LR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"* Select Logic definitions

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

HOST_VIOC_ACTI VE
HOST_EN-_ACTI VE

1
0;

HOST IS ON = ((Hst En~==HOST_EN~_ACTI VE) & ( Host Vec==HOST_VOC ACTI VE) ) ;
HOST IS OFF = I HOST IS ON

BOARD | S_SELECTED = O0;
ADS | S_SELECTED = (AdsSel ect ~. f b==BQARD | S SELECTED) ;

"Data_Ontrl~ line levels.
DATA =1
CONTROL = ! DATA;

R o R R R R R R Rk R R R R S R R R S kR R o R R S R R R R R

"* Reset Logic definitions

U S S RS S S S SRR RS S SRR SRR R EEE SRR R R R RS R R R R R R R R R R R R R R R R R EEEEEEEEEEEREEEEEEEEEEEEEES
ADS HARD RESET ACTI VE =1

ADS_SOFT_RESET_ACTI VE =1

Mkkhkkkhhkhhhkhhhdhhhhhhrdhdhhdhhdhhhhdhhhhkhhhdhhhhdhhdhhdhhdhhkdhdhdxdhdddxrhxdhxdxxdx%x

"* AdsAck Logic definitions

U S R R R R SR R R R RS S S R RS EEE R SRR R R R RS R R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEES
HOST_REQ ACTI VE = 1;

ADS ACK_ACTI VE =1 "The other state is - ! ADS ACK ACTI VE
HOST_ACK_ACTI VE = 1;
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HOST WR TE_ADI = ( (AdsSel ect ~. f b==BOARD | S_SELECTED) &
(DS _Hst Req. fb ==HOST_REQ ACTI VE) &
(AdsAck==! ADS_ACK_ACTI VE) &
(Hst Ack==! HOST_ACK_ACTI VE) );

HOST WR TE_ADI_CONTRCL = ( (AdsSel ect ~. f b==BOARD | S_SELECTED) &
(DS_Hst Req. fb ==HOST_REQ ACTI VE) &
(AdsAck==! ADS_ACK_ACTI VE) &
(D C-==CONTROL) &
(S D C-fb == CONTRQL) (&
(Hst Ack==! HOST_ACK_ACTIVE) );

HOST_WR TE_ADI_DATA = ( (AdsSel ect ~. f b==BOARD_I'S SELECTED) &
(DS_Hst Req. f b==HOST/REQ ACTI VE) &
(AdsAck==! ADS_ACK_ACTI VE) &
(D_G-==DATA) &
(S D C-.fb ==DATA) &
(Hst Ack==! HOST. AGK_ACTI VE) );

HOST WR TE_COMPLETE = ( (AdsSel ect ~ f b==BOARD | S SELECTED) &
(DS_Hst Req:f.b==! HOST_REQ ACTI VE) &
(AdsAck==!"ADS_ACK_ACTI VE) );

R R R R R Rk R R R R R R ok R R R R S R kR S R R Rk R o R R R

"* Control & Status register definitions

Wk kok ok kk ok k ok ok ok Kk ok k ok ok ok Kk ok KRk ok ok ok ko ok ok ok ok ok ok k ok ko Kk ok ko k ok Kk k K ko Kk Kk ok K
STATUS REQUEST= 0;

DEBUG _ENTRY= 0;

Dl AG LOOP_BACK= 0;

| N DEBUG MDE = 1;

TX_DONE_CK= O;
TX_| NTERRUPTED =1 TX_DONE_CX;

| S STATUS REQUEST = (Stat usRequest ~. fb == STATUS REQUEST) ;
DEBUG MCDE ‘ENTRY = (DebugEnt ry~. fb == DEBUG ENTRY) ;
I N DI AG LOCP_BACK = (D agLoopBack~.fb == D AG LOCP_BAX);
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I'S IN DEBUG MDE = (I nDebughbde. fb == | N DEBUG MODE) ;

Mkkhkkkhhkhhhkhhhkdhhhhkdhhdhhhhdhhdhhhhdhhhhkhhhdhhhhdhhdhhkhhhhhhhhrhrhhkrddxdhxdhxdxxx%x

"* DSDI _ENABLE Logic definitions

LR R S R SR S SRR S SRS R RS SR RS E S SE SRS SRR SRR SRR EEEEEEEEEEEEEEEEREEEEEEEEEE S

DSDl_ENABLED = 1;
DSDI DI SABLED = 0;

STATE DSDI_ENABLED = (Dsdi En. fb == DSDI _ENABLED);

Mkkhkkkhhkhhhkkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhdhhkhhhdhhhhddhkhhhhhdhhkdhrhhdhkrdrrhxdhrdxrdxx

"* Tx enabl e state machi ne
Mhkkkhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhkhkhkhkhkhkhkhkhkdkdhdhkhkhkhkhkdhkdrkhkhkhkhkdkdrdrkdrkhkhkhkdrdrdrhkhkhkdrdxdxkxkkx
TX_ENABLED = 1;

TX Dl SABLED = 0;

STATE_TX_ENABLED = (TXEn.fb == TX_ENABLED);
STATE_TX D SABLED = (TxEn.fb == TX D SABLED);

TX WRD LENGTH = 14; " In 1/2 d k2 cl ocks

R R R R R R R R ok S R R o A R R R Sk e Sk R Rk R S S o S R O Rk R R R R o

"* Txd kSns state machi ne

LR S S S RS RS S RS RS SRS S SRS SRS SRR R SRS S SRR SRS RS R RS RS RS R E SRS RS R RS RS R R RS RS EREEEEEEEEEE SRS
TX ON.R SING = 0;

TX ON FALLING = 1;

STATE TX ON RISING = (TxA kSns. fb == TX ONR SING) ;
STATE_TX_ON FALLING = (TxO kSns. fb == TX ON FALLING ;

R R R R R R R R R R R R R R R o R e R R R R R Rk Sk Sk AR R Sk S S o kR R R Rk R ok S R R R R o

"* AdsReq machi ne ‘defi niti ons.

R R R R R R R Rk kR R o R R S R S R S R S S R R R R R

ADS REQ ACTI VE .= 1; "The other state is - ! ADS REQ ACTI VE

HOST_READ ADl ="( (AdsSel ect~. f b==BOARD | S_SELECTED) &
(DS_Hst Ack. f b==HCBT_ACK_ACTI VE) &
(AdsReq==ADS_REQ ACTI VE) &
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(Hst Reg==! HOST_REQ ACTI VE) );

HOST_READ ADI _DATA = ( (AdsSel ect ~. f b==BOARD | S SELECTED) &
(DS_Hst Ack. f b==HOST_ACK_ACTI VE) &
(Hst Req==! HOST_REQ ACTI VE) &
(AdsReq==ADS_REQ ACTIVE) &
(D_G~==DATA) );

HOST_READ ADI _OONTRQL = ( (AdsSel ect ~. f b==BOARD | S SELECTED) &
(DS_Hst Ack. f b==HOBT_ACK_ACTIE) &
(Hst Req==! HOST_REQ ACTI VE) &
(AdsReq==ADS_REQ ACTI VE) &
(D_G==CONTRQL) );

ADS_SEND STATUS = ( (AdsSel ect ~. f b==BOARD | S SELECTED) &
(DS HstReq. fb == | HCBT REQ ACTI VE) &
(D_C-==CONTROL) &
(AdsAck==ADS_ACK_ACTIVE) &
| S STATUS REQUEST );

AR S SRS EE SRR SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* ADl Data Bus definitions
N T L
DATA BUFFERS_ENABLE = ( (AdsSel ect~. f b==BQOARD | S SELECTED) &

(Hst Ack==HOST_ACK_ACTI VE) &

( HstReg==! HOST_REQ ACTI VE) );

STATUS WIRD ON ADl_BUS = (. (AdsSel ect ~. f b==BOARD | S SELECTED) &
(Hst Ack==HOST_ACK_ACTI VE) &
(Hst Reg==! HOST_REQ ACTI VE) &
(D C-==CONTRQL) );

READ DATA WORD ON/ADI BUS = ( (AdsSel ect ~. f b==BOARD | S _SELECTED) &
(Hst Ack==HCBT_ACK_ACTI VE) &
(Hst Reg==! HOST_REQ ACTI VE) &
(D C-== DATA) );

LR S S SR SRS S S SRR S S S SRS E S S S SRR SR EEE SRR SR EEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
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"* Equations, state diagrans. *

R R ok R R R R Rk R R R R R R R kA R R kR R R R kb S Sk R R R Rk R R R R R R R R Rk R R

. *
"R RHHET *
R #HHH # # H#H HHHHH # #HHHE # #  HER#H *
"O# # # # # # # # # # ## # *
U R # # # # # # # # # OH#HB H#H HHHE *
B2 # #HHE # #HERHH # # # # ## # *
"O# # # # # # # # # # # #  #HH # # *
UORHRHEEE HER R A # # # # #HHHE  # #  HHR#H *
"k *

LR R R R S R S SRR S S SRR S SRR RS SRS SRS E SRR E R R R EREEEEEREERE R EEE RS

LR R R R R R R RS SRR SR S S R RS SRR RS SRS SRR SRR SRR R R EEEEREEEEEREEREEEEEE RS

"* AdsSel ect. *

"* ADS selection indicator. At |ow state, when host accesses the ADS. *

LR E R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

equat i ons

I AdsSel ect~ = HOBT_I S ON & (AdsSel ==AdsAddr); "AdsAddr is already inverted

LU R ok R R R R Rk R R R b R R R R R R R R R o kR R R R R Sk kS R R R R R R

"* Internal Logic Reset.

AR S S S SR SRR S SRR SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

equat i ons

PrinReset = HOST_I S CFF # "internal |ogic reset
( (AdsHardReset == ADS HARD RESET ACTIVE) &
(AdsSof t Reset ==ADS SCFT_RESET_ACTI VE) &
ADS | S SELECTED ) ;

D PrinReset = PrinReset. fb;

DD PrinReset = D PrinReset.fb;

Reset = PrinReset.fb & D PrinReset.fb & DD PrinReset.fb;" spike filter

"* reset status

Pover QU'CCRst . ¢l k = A k2;
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Power QU CCRst : = (! Power QU CCHar dReset ~ # ! Power QU CCSof t Reset ~) &
(AdsSel ect ~. f b==BQARD | S SELECTED); " synchroni zed i nsi de.

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhdhhkhhhdhhhhdhhhhhhhdhhdhrhkrhhkrxddxdhxdhrdxxx%x

"* Reset Power QM CC. (Connected to Power QJ CC hard and reset inputs) Asynchronous.

R R R R R Ry R e
equat i ons

! Power QU CCHar dReset ~ = H;

Power QU CCHar dReset ~. oe = Power QJ CCHar dReset En; " open-drain

Power QU OCHar dReset En = ADS |'S_SELECTED &
(AdsHar dReset ==ADS_HARD RESET_ACTI VE) ;

I Power QU CCSof t Reset ~ = H;

Power QU CCSof t Reset ~. oe = Power QU CCSoft Reset En; "needs to be open-drain

Power QU OCSof t Reset En = ADS | S _SELECTED &
( AdsSof t Reset ==ADS_SOFT_RESET_ACTI VE ) ;

AR S S S SR SRR S SRR SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* dock generator. Dvides thesystemclock and generates 2 cl ocks.
"* 1) dkout2 which is used for all state nachines. (connected to dk2)

"* 2) Ak4 which is used to,generate DSCK and for shift registers' control.
NWhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhdkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkhkhhkhkkhkhkhhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*xk*x*%x%
@f ndef S| MULATI ON {

equat i ons

d kQut.clk = SYSOAK;
a kQut.oe = Mh3;

Akout2:="1dkout2 & HOBT_IS O\ "divide by 2
Ak4 := (Akout2 !'$ Ak4) & HOBT_IS ON "divide by 4
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LR R S R R R S SRR S SRS R RS SR RS SRR E SRR SRR SRR R EEEEEEEEEREEEREREEEEEEEEEE S

"* For simulation purpose only A k4 is generated using dk2 only. (no use of

"* syscl k)

LR R S R R R R S SRR SR SRS R RS SRR R SRR E SRR R EEEEEE R EEEEEEREERE R EEE RS

@f def SI MULATI ON {

equat i ons

d kout 2. cl k = SYSCLK;

Akout2 :=!dkout2 & HOBT_I S O\ "divide by 2

dk4.clk = Akz;

dkQut.oe = 3;

ad kQut.ar = Reset;

k4 :=1dk4 & HOST_IS QN "divide by 2
}

AR S S SR SRS S SRR SRR RS EEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Bundl e delay timer. This tiner ensures data validity in the fol |l owi ng casses:
"* 1) Host wite to adi. In that case AdsAck is ASSERTED only after that tiner
" expired.

"* 2) Host read fromadi. In that case AdsReq is NEGATED after that tiner

" expired, ensuring enough time for data propgation over the bundle.

"* The timer is async resetwhen both soft and hard reset is applied to the i/f.
"* The tinmer is sync. reset a clock after it expires.

"* Count starts when either HstReq or Hst Ack are detected asserted

"* (after proper synchronization)

"* The val ue upon whichthe termnal count is assereted, is in the control

"* register. When the interface is reset by the host, this value defaults

"* to its upper bound. Using the diagnostic |oop-back rmode this value

"* may be re-established for optimal performance. (by means of test & error)

R R R R R R R Rk R R R Rk ek R A R R R kR o Sk R R R R R R ko Sk Sk R R R Rk ok R R S R ok

equat i ons

BndD y. ar = Reset;
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BndD y. cl k = A k2;

when ( ( (HCST_WR TE_ADI _OONTROL # HOST_READ ADI _CONTRCL )-#
(HOST_WR TE_ADI _DATA # HOST_READ ADl_DATA) & ! Power QU OCRst . f b)
& ! BndTnr Exp. fb) then
BndD'y := BndDy.fb +1;
el se
BndDy :

I
o

BndTnrExp = (BndD y.fb == (3 - Bundl eDel ayFi el d.fb)) & ! AdsAck ; "delay field

"active | ow

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

"* AdsAck.

"* Host wite to ads ack. This state machine«generates an autonmati c ADS ACK,
"* during a host to ADS wite.

"* Wien the host access the ADS data / control register, an automatic

"* acknow edge is generated, after data has been latched into either the

"* tx shift register or the control register.

"* Acknow edge is rel eased when the host renmoves its wite control |ine.

"* (HstReq)

"* The nachi ne steps through these states :
"* 0 - I ADS_ACK_ACTI VE
"x 1 - ADS ACK_ACTI VE

AR S S SR SRS S S SRR S S S SRR E S TR SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

equat i ons
AdsAck.clk = dk2;
AdsAck.ar = Reset;
AdsAck.oe = ADS | S'SELECTED,

S HstReq. cl k ='A k2;
DS Hst Req. cl k“="d k2;

S HstReq : = Hst Req;
DS HstReq :="S HstReq. fb & Hst Req; "doubl e synced

S DC-.clk = Ak2;" synchronizing D C- sel ector
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SDGC :=DGC

st at e_di agr am AdsAck
state ! ADS ACK _ACTI VE
if ( (HOST_WR TE_ADI_OONTROL #
(HOST_WRI TE_ADI_DATA & ! Power QU CCRst. fb) ) & BndTnrExp.fb) then
ADS_ACK_ACTI VE
el se
I ADS_ACK_ACTI VE;

state ADS ACK ACTI VE
if ( DS_HstReq. fb==! HOST REQ ACTI VE ) then
I ADS_ACK_ACTI VE
el se
ADS_ACK_ACTI VE;
e L L LT
"* Transnit Enable | ogic.
"* Enables transmt of serial data over DSDI. and generation of serial
"* clock over DSCK
"* Transmi ssion begins imedi ately after.data witten by the host is |atched
"* into the transmt shift register and'ends after 7 shifts were nmade to the
"* tx shift register.
"* Termnation is done using a 4 bit.counter TxWrdLength which has a term nal
"* count (and reset) TxWr dEnd.

AR S S SR SRS S S SRR EE SRS EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

equat i ons

TXEn. ar = Reset;
TxEn.clk = A k2;" to provide 1/2 clock resol ution

st at e_di agram TxEn
state TX D SABLED.
i f(HOST_WR TE_ADI._DATA & BndTmrExp.fb & ! Power QU CCRst. fh) then
TX_ENABLED
el se
TX DI SABLED,
state TX_ENABLED:
i f (TxVWordeEnd # Power Q) CCRst. fb) then
TX_DI'SABLED

el se
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TX_ENABLED;
LRSS S RS S S SRS S S S S S S S S S SRS RS RS SRS S SRS SRS RS S SRS RS R R SRS RS RS RS RS EEEEEEEEEEESEEEEEES
"* Transnit Length Counter. This counter deternines the | ength of. transm ssion
"* towards the MPC. The fast clock is used here to allow 1/2 clock resol ution
"* with the negation of TxEn, which enabl es DSCK out si de.

LR R S R R R R S SRR SR SRS R RS SRR R SRR E SRR R EEEEEE R EEEEEEREERE R EEE RS

equat i ons

TxWrdLen. ar = Reset;
TxWrdLen. cl k = d k2;

TxWor dEnd = (TxWordLen. fb == TX WORD LENGTH) ;

when ( STATE_TX ENABLED & ! TxVWr dEnd & ! Power QJ GCRst . fb) then
TxWordLen.d = TxWrdLen.fb + 1;

el se
TxWordLen.d = O;

AR S S SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* TxA kSns - Transnit d ock Sense.

"* Since Host req is synced acc to k2 and may be detected active when A k4 is
"* either '1" or '0', DSCK and the ¢l ock according to which DSD is sent and

"* DSDOis sanpl ed shoul d be changed.

"* Wien TxO kSns is '0" - DSCK wi Il be ' k4 while transmt wll be done

" according to d k4 and recieve by !d k4.

"* When TxA kSns is "1 - DSCKwill be Ak4 while transmt wll be done

" according to !'d k4~ and reci eve by d k4.

AR S S SR SRS S S SRR S S S SRR E S TR SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

equat i ons

Txd kSns. cl k = A k2;
TxA kSns. ar = Reset;

st at e_di agram Txd kSns

state TX ON R SING
if (HOST_WR TE_ADI _DATA & BndTnrExp.fb & A k4) then
TX ON“FALLI NG
el se
TX_ ON R SING
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state TX ON _FALLI NG

if (HOST_WR TE ADI _DATA & BndTmrExp.fb & ! O k4) then
TX_ON_R SING

el se
TX_ON FALLI NG

NWhkkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhkhhhhhhkhhhhhhhhhddrhdhdhdrdhdxdhhkhdrdrdxhxkhkhdrdxdxxx%x

"%

"%

"%

"%

"%

"%

"%

"%

Tx shift Register.

8 bits shift register which either shifts data out (MSB first) or holds

its data. The edge (in dk4 terns) upon which the above actions are taken,
is determined by Txd kSns. The Tx shift register operates according to d k2.
The Tx shift register is 1'st witten by the host (data cycle) and al ong
with wite being acknow edged to the host data is shifted out via DSD.

In order of saving logic, the Tx shift register is shared with the Receive
shift register, this, due to the fact .that when a bit is shifted out a FF
becones available. Since the Tx shift register is shifted MSB first, its
LSB FFs are grdualy becom ng avail able for received data.

To provide a 1/2 DSCK hold tinme for ‘DSDI, a single FF receive SRis used
which is the source for the Tx shift register. (if 0 hold is required

for DSD this FF may be onm t ed)

R R R R R R R R ok S R R o A R R R Sk e Sk R Rk R S S o S R O Rk R R R R o

equat i ons

116

TxReg. cl k = A k2;
TxReg. ar = Reset;

when ( HOST_WR TE_ADI_DATA & BndTmrExp. fb & ! STATE TX_ENABLED) then
[ TXReg7.". TXRegl] := [PDr..PD1]. pin; " latching ADl data
el se when (STATE TX ENABLED & STATE TX ON RISING & ! O k4 #
STATE_TX_ENABLED & STATE TX_ON FALLING & A k4) then
[TxReg7.. TxRegl] := [TxReg6..TxReg0].fb; " shifting out MBB 1'st.
el se
[ TXReg7. . TxRegl] := [ TxReg7..TxRegl].fb; " Holding val ue.

when ( HOST_WR TE ADl _DATA & BndTmrExp. fb & ! STATE TX ENABLED) then
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TxRegO : = PDO. pi n;
el se when (STATE TX ENABLED & STATE TX ON RISING & | A k4 #
STATE_TX_ENABLED & STATE TX ON FALLING & 4 k4) then
TxReg0 : = RxRegO. f b;
el se
TxReg0 : = TxRegO. f b;

R R ok R R R Rk R R R R R R R R R R ok kR kR Sk R R R R R R R Rk kR ok R R R Rk R R

"* Receive Shift Register.

"* Asingle stage shift register used as a source for~the Tx shift register.
"* In normal node the input for the Rx shift register is the PowerQICC s DSDO while
"* in diagnostic |oopback node, data is taken directly fromthe Tx shift

"* serial output.

.

"* The output of the Rx shift register is fed to the input of the Tx shift
"* register. Wien transnission (and reception) is done the received data

"* word is conpossed of the Rx shift register (LSB) concatenated with the
"* 7 LSBs of the Tx shift register.

.

"* The edge (in A k4 terns) upon which data is shifted in is determned by
"* TxA kSns as with the Tx shift register but on opposite edges, i.e.,

"* data is shifted Qut fromthe Tx shift register on the Falling edge of

"* DSCK while is shifted In to the Rx shift register on the R sing edge

"* DSCK (DSCK terns are constant in that regard).

AR S S SR SRS S S SRR EE SRS EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

equat i ons

RxReg0. cl k = A k2;
RxReg0. ar = Reset;
when ( STATE TX ENABLED & STATE TX ON R SING & O k4 #
STATE_TX_ENABLED & STATE TX ON FALLING & ! O k4) & (!N D AG LOCP_BACK) then
RxReg0. d = DSDQ "shift in ext data
el se when ( STATE.TX ENABLED & STATE TX (N RISING & A k4 #
STATE TX ENABLED & STATE TX ON FALLING & ! k4) & I N D AG LOCP_BACK t hen
RxReg0.d = TxReg7.fb;" shift in fromtransmt reg
el se
RxRegO. d

RxReg0. fb; " hol d val ue

LR R SR R R SR R S SRR SR S SRR S S SRR SRS SR SRR EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
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"* AdsReq.

"* Host fromads, read acknow edge. This state nmachi ne generates an automatic
"* ADS read request fromthe host when either a byte of data i s received in the
"* Rx shift register or the status request bit in the control-register is

"* active during a previous host wite to the control register:

"* Wien the host detectes AdsReq asserted, it assertes HstAck in return. HstAck
"* doubl e synchroni zed fromthe AD port and del ayed usi ng-the bundl e del ay

"* conpensation timer to negate AdsReq. Wien the host detects AdsReq negat ed

"* it knows that data is valid to be read. After the host reads the data it

"* negates Hst Ack.

"* The machi ne steps through these states :

" 0 - | ADS REQ ACTI VE

"x 1 - ADS REQ ACTI VE

R R ok R R R Rk R R R R Rk R R ok R R R R R R Sk R Rk R R Rk kS R Rk R R R R R R R

equat i ons
AdsReq.clk = dkz;
AdsReq. ar = Reset;

AdsReq.oe = ADS | S SELECTED,

S Hst Ack.clk = Ak2;
DS Hst Ack. cl k = d k2;

S Hst Ack : = Hst Ack;
DS Hst Ack := HstAck & S Hst Ack; " doubl e synced

st at e_di agram AdsReq
state ! ADS REQ ACTI VE
if ( TXEn.fb & TXWordEnd # " end of data shift to PowerQJ CC
ADS _SEND STATUS) then " end of control wite and status required
ADS_REQ ACTI VE
el se
1 ADS REQ ACTI VE;

state ADS REQ ACTI'VE
if ( HOST_READ ADI & BndTnrExp.fb ) then
| ADS"REQ ACTI VE
el se
ADS REQ ACTI VE;

LR R SR R R SR R S SRR SR S SRR S S SRR SRS SR SRR EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
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"* ADl control register.
"* The ADI control register is witten upon host to ADL wite with a
"* DC-lineis in control nmode. It also nay be read when StatusRequest~ bit

"* is active.
"* Control register bits description:

"* DebugEntry~: (Bit 0). When this bit is active (L), the.Power QX CC will enter debug
"* mode imedi ately after reset, i.e., DSCK will be held high

"* after the rising edge of SRESET*. Wien negated, DSCK will be

"* held low after the rising edge of SRESET so the PowerQJICC will start
"* running instantly.

"* Di agLoopBack~: (Bit 1). Wen active (L), the interface is in Diagnostic
"*Loopback node. 1.e., the source for the Rx shift register is

"* the output of the Tx shift register. During that node, DSCK

"*and DSDI are tri-stated, so no arbitrary data is sent to the

"*debug port. Wen inactive, the interface'is in nornal node,

"*i.e., DSCK and DSDl are driven and the source of the Rx shift

"*register is DSDQ

"* StatusRequest~: (Bit 2). Wen active (L) any wite to the control register
"*will be followed by a status read cycle initiated by the

"*debug port controller, i.e., AdsReq wi |l be asserted after

"*the wite cycle ends. Wen inactive, a wite to the control

"* register will not be followed by a read fromstatus register.

"* Delayl~, DelayO~: (Bits 4,3).-The contents of this fieldis the 1's
"*conpl enent of the nunber of wait states (in 1/2 system cl ock

"*ternms - Ak2) inserted during a host wite / read cycles.

"*After the interface has been reset, these bits wake up at O,

"*meanning, 3 wait states are inserted.

"

"* Inportant!!! Al bits wake up active (L) after reset.

.

R R R R R R Rk R R R R R o R ek Sk R R R kR R R R Rk ok R R Rk kR R R AR R ok R R R Rk ok

equati ons
AdiGrl Reg. cl k=0 k2;
AdiCGrlReg.ar. = Reset;"A |l active | ow

when ( HOST“WR TE_ADI _CONTRCL & BndTnr Exp. fb) then
Adi GrlReg.d = [PD4. pin, PDB.pin, PD2.pin, PDL pin, PDO.pin];

el se

119 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

AdiarliReg.d = Adi G rl Reg. fb;

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhdhhkhhhdhhhhdhhhhhhhdhhdhrhkrhhkrxddxdhxdhrdxxx%x

"* ADl Data Bus.

"* The Adi data bus is driven towards the host when the host.reads the i/f.
"* When DC- line is high (data) the Rx shift register contents is driven. If
"* DC-is low (control) the status register contents isdriven.

"* The status register contains all control register's hits (4:0) with the

"* addition of the follow ng:

"* | nDebughbde: (Bit 5). Wen this bit is active (Hy the PowerQAICCis in debug node,
"* j.e., VWFLS(0:1) lines are driven high.
"* TxError: (Bit 6). Wen this bit is active (H, it signals that the Power QJ CC was
"* reset (internally) during data transmssion. (i.e., data received
"* during that trnasnission is corrupted). This bit is reset (L) when
"* either happens: (1) - The interface is reset by the host (both
"* AdsHar dReset and AdsSoft Reset are asserted (H by the host
"* while the board is selected). (2) - The host wites the interface with
"* D C- signal low (control) and with data bit 6 high. (3) - a new data
"* word is witten to the Tx shift regisster. (l.e., error is not kept
"* indefinitely).
"* Power QU CCRst: (Bit 7). Wen this.bit is active (H, it neans that either SRESET*
"* or HRESET* or both are driven by the PowerQJ CC. The host have to wait until
"* this bit negates so that data-may be writen to the debug port.
Nk kA kA K kR kR Rk kK Rk Kk kK A KRRk Kk Rk Kk Rk kK Rk Rk Kk Rk kK Rk K kK kA
equati ons
PDCe = DATA BUFFERS ENABLE ;

PD. oe = PDCe;

when ( READ DATA WCRD ON ADI_BUS) then
PD = RxReg. f b;
el se when ( STATUS WORD ON ADI_BUS ) then
PD = [ Power@QJ CCRst . fb, TxError.fb, |nDebughde.fb, Delayl~. fb, DelayO~.fb,
St at usRequest ~. fb, D agLoopBack~.fb, DebugEntry~.fb ];

| nDebughbde:cl k = A k2;

I nDebughbde : = VFLS1 & VFLSO; "synchroni zed.

120 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

Run~.oe = H
Run~ = |'S_I N_DEBUG MCDE; "when O lits a | ed.

R R R R R R R Rk R R R R R R Rk Sk Rk o R R AR R Sk R S R R ko kR R S R o Rk R R R R o

"* DSCK
"* Power QU CC debug port, gated serial clock.
UE S S EE S S EEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R EEEEEEEEEEEEEEEEEEEE S
equat i ons
DSCK. oe = ADS | S_SELECTED,

when ( ADS_ | S_SELECTED & ! Power QU OCSof t Reset ~) <t hen
DSCK = H "debug node enabl e

el se when ( ADS | S SELECTED & ! TXEn. fb & PowerQUJ CCSof t Reset ~ ) t hen
DSCK = ! DebugEnt ry~. f b; "debug node direct entry

el se when (ADS |'S SELECTED & TxEn.fb & STATE TX (N R SING then
DSCK = !'d k4; "debug port cl ock

el se when (ADS IS SELECTED & TxEn.fb & STATE TX ON FALLING then
DSCK = d k4; "debug port inverted clock

el se when (! ADS_ | S SELECTED) then
DSCK = H "default value, In fact X

R R R R R Rk R R R R R R R ok R R R R R R Rk kR Rk R R R Rk R ok R R R

"* DSD.
"* Debug Port Serial Data in. (from PowerQJ CO).
"* To provide better hold time for DSD fromthe |ast rising edge of DSCK
"* a dedicated enable for DSD is provided - DSD _ENABLE
Nk ko Kk ko ko kR ok Kk ko kK kK ko ko Kk Kk ko ko ko ko ko ko kK ko kK kK ko kK kK kK ok ko kR ko kK kK
equat i ons
Dsdi En. ar = Reset;
Dsdi En. cl k = d k2;

st at e_di agram Dsdi En
state DSD _Di SABLED:
i f (HOST_WRI'TE ADI _DATA & BndTnr Exp. fb & ! Power QU OCRst . fb) t hen
DSDI._ENABLED
el se
DSDI~ DI SABLED;
state DSD ENABLED
i f (STATE_TX_ D SABLED # Power QU OCRst . fb) t hen
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DSDI Dl SABLED
el se
DSDI _ENABLED,
equat i ons
DSDi.oe = ADS | S SELECTED & !'I N DI AG LOCP_BACK; "avoid junk.driven on DSD input
"during diagnostic | oop back node.
when (ADS | S SELECTED & ! Power QU CCSof t Reset ~) t hen

DSD = H
el se when (ADS | S SELECTED & ! STATE DSDI _ENABLED & Power QU CCSof t Reset ~ ) then
DSD = L;

el se when (ADS | S SELECTED & STATE DSDI _ENABLED)  t hen
DSD = TxReg7.fb;

el se
DSD = L;

LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* TxError.

"* This bit of the status register is set' ('1') when the PowerQUCC internally resets
"* during data transm ssion over the debug port.

"* When this bit is witen '1" by the adi port (control) the status bit is

"* cleared. Witing '0" has no influence on that bit.

R R R R R R R R R ok S R S R R R R e S e S Ik S R R R R Rk R R R S R R R R S R o

equat i ons

TxError.clk = A k2;

TxError.ar = Reset;

st at e_di agram TxError

state TX DONE_ (K
i f (STATE_TX_ENABLED & Power QU CORst . fb) then
TX_| NTERRUPTED
el se
TX_DONE_CK;
state TX | NTERRUPTED:
if (HOST _ WRITE ADI_OONTRCL & BndTnmrExp. fb & PD6. pin
# HOST_WR TE_ADI _DATA & BndTnr Exp. fb & ! Power QU OORst. fb) then
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TX_DONE_CK
el se
TX_| NTERRUPTED,
end dbg_prt5
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A2 U9 - Auxiliary Board Control

Bk kA kA R KR KR KRk R KA KRk Rk R KA KRRk R KRR K R KRk R K KRk Rk R Kk A kA R Kk R kK Rk
"* Inthis file (5):

"* 1) The use of BCOLOSE~ is renoved. This due to the assignnent

" BOLOSE~ to GPL4A In order of using of GPL4A bit in the upmto determne
" data sanpling edge, GPL4A nay not be used as a GPL. Therefore DranBankXCs~
" nmust envel ope the cycle so that data buffers remain open throughout the

" cycl e.

"* 2) Renoved CS support for flash configuration. |.e., FlashGsl~ will not be

" asserted during hard reset. Flash configuration will be supported on
" silicon next revisions.

" data buffers will still open for flash configuration when hard reset
" asserted and flash configuration option bit, asserted.

"* 3) Since Bclose~ is no |onger avail able, the.data buffers will open

" asynchronously. |.e., driven directly by the various chip-selects.

" to provide data hold (0) on wite cycles to flash, CSNT bit in the CR

" shoul d be programred active, while ACS == 00.
N L
"* In This file (6), Al0 and All are renoved fromthe flash sel ection equation
"* since they can select only a 1/2 Myte of flash rather then 2Myte sel ection
"* needed. Therefore, only one bank .of 2 Myte flash nay be used ( MOMROF020).
"* The rest of the CS are driven high constantly.
N T T L T -
"* Inthis file (8) (7 is skipped - 32k support):

"* - Added protection against data contention for wite cycles after

" Fl ash read cycle. This i's'achi eved using a state-nachine which identifies
" end of flash read and a/'chain of internal gates serving as a delay line.
"*  This kind of solution guaranties a fixed delay over the data buffer enable

" signal, that is, only after a flash read cycle.

R R R R R R R R R R ok kR R R Sk R R kR R R R R ko ke S Rk R R R Rk R Sk R AR R S R o

nmodul e brd_ctl 8
title 'MPCB60ADS-Board Msc. Control Functions'

LR SR SRR SRR EE SRS S SRR S S SR RS EESE SRS SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Device declaration. *

R R R R R R R R R R R R R R R Rk ok kR R R R R Rk Sk Sk S S Sk R R R Rk R Sk R R Rk R R ok

W09 devi ce ' mach220a’;
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R R R R R R R Rk R R R R R Rk ko kR Ik R ok Sk R R R R ko Sk Rk R R Sk R R R Rk ok Sk R R

" BT *

"rO# # # o HEHE fERHE e # # ## # Bt *
R # # # # # # #HH # O # # (# # *
" R ## # HiHHH  # # #H# # O# # # HH#HE *
"*O# ## # # HHHAEH  H OB #H HRHEHE O# *
2 # # # # # # #  HE # # # # # *
" RHHHHRE # # # HiHHHHT  # # # # # H#HHHHH *

LR SRR R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEE]

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhhhkhhhdhhdhhhdhkhhrhhxdhhkdhhhhhhrdhdhxdhrdxxdxx

"* Pins declaration. *

LR R R R S R R RS SRR R S S R RS SRR RS EEE R SRS SRR EEEEEEEEEREEEEEREEREEEEEE RS

R R ok R R R Rk R R R R R o R A R R R kR R R R R R R R R Sk R R R R R R R R R

"* cl ock generator

AR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

SYSCLKPI N 15; " Power QJ CC cl kout

LU R ok R R R R R Rk R R R I R R SRR R R R R R kR R R R Sk kS R R R R R R

"* Dram Associ ated Pins.

Wk ks ko ok ko ko ok ok ok ok ok ok ok ok ok ko kR ok ok kK ok kK ok ok ko ko ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok kK ok ok Kk kK
All PI N 55;

Al12 PIN 39;

A19 PIN 38;

A20 PIN 2;

A30 PIN 36;" Power QJ CC.address lines inputs (IN

R W PIN 23;

Si zeDetect1l PIN 26;
Si zeDetect0 PIN 20; " dramsimmsize detect lines (IN

Hal fWword~ PIN51; " dramport w dth selection fromcontrol register:
"1 - 32 bit
"'0 - 16 bit

Dr anBank1Gs~ PIN 45;" 1'st bank chip-select(IN L)
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Dr anBank2Cs~ PIN 46;" 2'nd bank chip-select (IN L)

Dr antn PIN 54;" Dramenable fromcontrol reg. (IN H. . Active

" high to support power control.

Dr amAdd10 PIN 32 istype 'con;

Dr amAdd9 PIN 33 istype 'com ;" dram address |ines
Ras1~ PIN 28 istype 'com;

Ras1DD~ PIN 30 istype 'con;

Ras2~ PIN 29 istype 'com;

Ras2DD~ PIN 31 istype 'comi;" dram RAS |ines.

LR R R R R R R RS SRR SR S S R RS SRR RS SRS SRR SRR SRR R R EEEEREEEEEREEREEEEEE RS

"* Fl ash Associated Pins.

R R ok R R R Rk R R R Rk R R ok R R R R Rk kR R R R S R Rk I R R Rk R Rk R R R R R

Fl ashCs~ PIN 49;" flash bank chi p-sel.ect

Fl ashEn~ PIN 50;" flash enable fromcontrol reg.

Fl ashCs1~ PIN 12 istype 'com ;" Flash bankl chi p-sel ect
Fl ashCs2~ PIN 22 istype 'com$" Flash bank2 chi p-sel ect
Fl ashCs3~ PIN 57 istype 'conmiy Fl ash bank3 chi p-sel ect
Fl ashCs4~ PIN 24 istype 'com ;" Flash bank4 chip-sel ect
Fl ashCe~ PIN 58 istype 'conm ;" Fl ash output enable.

AR S S SR SRS S S SRR EEE RS EERE RS SRS R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Control Register pins

R R R R R R R R R ok i R Sk R R R kR R R R Rk e Sk S S o Sk R R R Rk R ok S R R R

Cont RegGs~ PIN 59; " control register cs from Power QU CC

Cont RegEn~ PIN 56; " control register enable fromcontrol register.

AR R S S SR SRR EE SRR EESSS SRS SRR RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Reset & Interrupt Logic Pins.

R Rk R R R R Rk R R R S R e R A R R R kR R Rk R R R R R ko kR R R R AR R S ok R R R R R R

Rst 0 PIN 13; " connected to NC of Reset P.B.
Rst 1 PIN 21; " connected to NQ of Reset P.B.
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I KAPCRI n~ PI N 25; " Keep Alive Power On Reset In. (H

I RegPCR n~ PIN 9; " Regul ar Power On Reset In. (H

KAPCRQut ~ PIN 65 istype 'con; " Power On Reset Qut.(L)

Har dReset ~ PIN 48 istype 'con; " Actual hard reset output (QD.)

Sof t Reset ~ PIN 40 istype 'coni; " Actual soft reset. output (QD.)

Reset Confi g~ PIN 67 istype 'com; " Drives the RSTGONF* signal of the Power QU CC
DriveConfi g~ PIN 63 istype 'com ;" Drives configuration data to the Power QI CC
Abr0 PI N 10; " connected to N C of - Abort P.B.

Abr 1 PI'N 11; " connected to NQ of <Abort P.B.

NM En NCDE i stype 'com; " enables T.S. NM pin

NM ~ PIN 44 istype 'conm; " Actual-NM pin (QD.)

LU Rk R R R R R Rk R R R R R R R ok R R R o R R Rk R R ok kR Rk R kR R R R

"* Power On Reset Configuration Support

AR S S SRS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

ModOl n PI'N 64; " _MIDCKO di p-switch

ModckO PIN 60 istype 'coni; " MIDCKO output

Modck1 PIN 66 istype 'coni;*" MDCKL out put

ModckCe NCDE i stype 'com; " enabl es MCDCKs towar ds Power QU CC during
" Hard Reset.

AR S S SR SRS S S SRR EEE RS EERE RS SRS R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Data Buffers Enabl es and Reset configuration support

R R R R R R R R R ok i R Sk R R R kR R R R Rk e Sk S S o Sk R R R Rk R ok S R R R

TS~ PIN 7; " Transfer Start
TA~ PIN 6; " transfer Acknow edge
TEA~ Pl N 47; " Transfer Error Acknow edge.
Fl ashCf gen~ Pl N“17; " flash configuration enable from control
" register.
PccEn~ PI'N 4; " POMO A channel enable fromcontrol reg.
PccCE1~ PIN 16;
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PccCE2~ PI N 43;

UoperHal fEn~ PIN 3 istype 'cominvert'; " bits 0:15 data buffer enable

Lower Hal fEn~ PIN 5 istype 'cominvert'; " bits 16: 31 data buffer enable
PccEvenEn~ PIN 14 istype 'cominvert'; " pcc upper byte data buffer enable
PccGddEn~ PIN 37 istype 'cominvert'; " pcc |l owerbyte data buffer enable
Buf A ose~ PIN 41;" Buffer dose signal via GPL5A~

PccR_ W PIN 62 istype 'com ;" pcntia data buffers direction

LR R R R R S R R SR SRR SR S R RS SRR RS RS EE SRS R SRR EEEEEEEEEREEEEEREEREEEEEE RS

R 2 5 *

" # # # O HERHE B R # # ## # HHHH *
" # ## # # # # # # O # # # # *
" # #H#H # # #HHHE  # # #HH# # # # # HitH *
" # # ## # # HHHHE  H OB H BRI O# *
" # # H## # # # # #  HH # # # # # *
R 2 3 # # # HHAHEE H# # # # # # s RS *

LU R ok R R R R R Rk R R R R R R SRR o S Rk Rk ok R R R R R R kR S R Rk R R R R R

AR S S S SRS EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

"* Reset & Interrupt Logic. Pins.

R R R R R R R ok S R R R R R R R R R R Rk ek S o R R R S R R R R A R R R O

Rst Debl NCDE i stype 'com; " reset push button debouncer

Abr Debl NCDE i stype ' com; " abort push button debouncer

Har dReset En  NCDE ‘isstype ' com; " enables T.S. hard reset pin

Sof t Reset En  NCDE“i'stype ' com; " enables T.S. soft reset pin

Conf i gHol d2,

Conf i gHol d1,

Conf i gHol dO NCDE i stype 'reg, buffer';" supplies data hold time for
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hard reset configuration

Conf i gHol dEnd NCDE i stype 'com;

R R R R R R R Rk R R R R R R Rk Sk Rk o R R AR R Sk R S R R ko kR R S R o Rk R R R R o

"* data buffers enabl e.

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhdhhkhhhdhhhhdhhdhhhhhdhhkhkrrhhxdhkrdrxrdxdhrdxrdxx

SyncHar dReset ~ NCDE i stype 'reg, buffer';" synchronized hard reset
DSyncHar dReset ~ NCDE i stype 'reg, buffer';" doubl e synchroni zed hard reset
SyncTEA~ NCDE i stype 'reg, buffer';" needed since TEA~ is QD

Hol dCf f Consi dered  NCDE istype 'reg, buffer';" data drive hold-off state

" ‘machi ne.
D _Fl ashCe~ NCDE i stype 'comi;" del ayed fl ash out put enable
DD _Fl ashCe~ NCDE i stype 'comi;" doubl e del ayed flash out put
" enable
TD_Fl ashCe~ NCDE i stype 'comi;" triple del ayed flash output
" “enabl e
@D _Fl ashCe~ NCDE i stype 'coml ;" quad del ayed
PD _Fl ashCQe~ NCDE i stype 'comi; "~'penta del ayed

KeepPi nsConnected  NCDE istype 'com;

AR S S SR SRS S S SRR EE SRS EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

U *
- 4 # O HHHRE  # # HHHH HHH H#Ht # # HHHHE *
"k of# # # H## Hoo# # # # HH # # *
"xoH # # #H#H H HitH # # # ## # *
"x o # # # # # # # R # O # # # *
"k of# # # # # Ht # # # # # # Ht # *
U fHHHH HitHE # # HitHE # # # # # # *
"k *
x4 # HHHEE # Hit HitHH *
"x o # # # # # # # # # *
"ko# # HHHH # # # # # #H *
xH # # # # HHHHHHE  HHHHH *
x o #H# # # # # # # # *
"k HiHHHHE HHHE HAHHHE H# # # # *
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. *
" #it HHHHH # #HHH # # *
" #O# # # # # #H# *
"O# # # # # # #H# # *
"R AR # # # # # #H# *
"O# # # # # # # ## *
"rOO# # # # #HHE  # # *

R R ok R R R Rk R R R R R R R R R R ok kR kR Sk R R R R R R R Rk kR ok R R R Rk R R

HL X zZz=1 0 .X, .Z;
C D U =.C, .D, .U;

LR R R R S R S SRR S S SRR S SRR RS SRS SRS E SRR E R R R EREEEEEREERE R EEE RS

SLOW 32K LOK = 1;

R R ok R R R Rk R R R R Rk R R ok R R R R R R Sk R Rk R R Rk kS R Rk R R R R R R R

"* Signal groups

AR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

Power QU CCAdd = [AlL1, AL2, A19, A20, A30];

Dr anAdd = [ DramAdd10, Dr anAdd9] ;

Dr anCS~ =[ Dr anBank2Cs~, Dr anBank1Gs~] ;

RAS = [ Rasl~, Ras1DD~, Ras2~, Ras2DD~] ;

SD = [SizeDetect 1, Si zeDet ect 0] ;

Fl ashCsQut = [ H ashCs4~, Fl ashCs3~, Fl ashCs2~, Fl ashCs1~] ;
Reset = [ Har dReset ~, Sof t Reset ~] ;

Reset En = [ Har dReset En, Sof t Reset En] ;

Rst = [Rstl, RstQ];

Abr = [Abrl, Abr0];

Debounce = [ Rst Debl, Abr Debl];

DranCs = [ DranBank2Gs~, Dr anBank1Cs~] ;

Cs = [ Cont RegCs~, Fl ashCs~ , Dr anBank1Cs~, Dr anBank2GCs~] ;
PccCs = [ PccCEL~, PccCE2~];

LocDat aBuf En = [ Upper.Hal f En~, Lower Hal f En~] ;

PccDat aBuf En = [ PccEvenEn~, PccQddEn~] ;

Modul eEn = [ Drankn, Fl ashEn~, PccEn~, Cont RegEn~] ;
SyncReset = ['SyncHar dReset ~, DSyncHar dReset ~] ;

Rst Cause ="[Rst1, RstO, Abr1, Abr 0, KAPCR n~, RegPCRI n~] ;
Stp = [TA~, Buf d ose~] ;

Modck = [ ModckO, Modck1];

Conf i gHol d = [ ConfigHol d2, ConfigHol d1, Confi gHol dO];

R R R R R R R R o R R R R R R S kA R R Ik ko Sk R R Rk Sk kR R R Rk Sk R R R R o R R R

"* Dram Decl arati ons.
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Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhhhkhhhdhhhhdhhdhhkhhhdhhkhhdhdxdhdddxdhxdhrxdxxx%x

DRAM ENABLE ACTI VE = 1;
DRAM ENABLED = (DranEn == DRAM ENABLE _ACTI VE) ;

SIMVB6100 = (SD == 0);
SI MVB6200 = (SD == 3);
SI MVB6400 = (SD == 2);
SIMVB6800 = (SD == 1);

IS HALF WORD = (Hal fWrd~ == 0);

LR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"* Fl ash Decl arati ons.

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

FLASH ENABLE_ACTI VE = 0;
FLASH ENABLED = (Fl ashEn~ == FLASH ENABLE_ACTI VB) ;

FLASH BANKL = (1 A1l & ! A12);
FLASH BANK2 = (1 All & Al2);
FLASH BANK3 = (All & ! Al2);
FLASH BANKA = (All & Al2);

AR S S SR SRS S S SRR EE SRS EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Reset Declarations.

R R R R R R R R R ok i R R R o R kR R R R ko kS S Rk R R S Rk kR R Rk R R

KEEP_AL| VE_PON RESET_ACTI VE = 0;

REGULAR PCN RESET_ACTI VE =. 0:

HARD RESET_ACTI VE = 0;

SOFT_RESET_ACTI VE = 0;

HARD CONFI G HOLD VALLE = 4;

KEEP_ALI VE_PONER ON RESET = (KAPCR n~ == KEEP_ALI VE_PON RESET_ACTI VE) ;

DR VE_MODCK_TO Power QU CC = (Har dReset ~ == HARD RESET_ACTI VE) ;

REGULAR POMER ON RESET = (RegPCR n~ == REGULAR PON RESET ACTI VE);
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HARD RESET ASSERTED = ( SyncHar dReset ~. fb == HARD RESET ACTI VE) ;

HARD RESET_NEGATES = ( (SyncHardReset~.fb ! = HARD RESET_ACTI VE )
& (DSyncHar dReset ~. f b == HARD RESET_ACTI.VE) ) ;

" detecting hard reset negation

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhdhhkhhhdhhhhdhhdhhhhhdhhkhkrrhhxdhkrdrxrdxdhrdxrdxx

"* data buffers enabl e.

NWhkkhkhkhkhhkhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhhhhhhhhhhkdhhhdddhdhdhhhddhdrdhdrdxdrdxdkhhdxdrdxdxdrhdrdxdxxx%x

BUFFER DI SABLED = 1;
BUFFER_ENABLED = ! BUFFER Dl SABLED,

OONTRCL_REG ENABLE_ACTI VE = 0;

FLASH OONFI G ENABLED ACTI VE = 0;
POMO A ENABLE_ACTI VE = 0;

TEA ASSERTS = (! TEA~ & SyncTEA~.fb);" first clock of TEA~ asserted

CONTROL_REG ENABLED = ( Cont RegEn~ == CONTROL_REG ENABLE_ACTI VE) ;
FLASH_CONFI GURATI ON_ENABLED = ( Fl ashCf gEn~ == FLASH OONFI G ENABLED ACTI VE);
POC_ENABLED = (PccEn~ == POVO A ENABLE_ACTI VE) ;

NO HOLD CFF = 0;

HOLD OFF_CONSI DERED = 1;

STATE_HOLD OFF_CONS| DERED = (Hol dOf f Consi dered. fb == HOLD OFF_CONS| DERED) ;
STATE_NO HOLD CFF = (Hol'dCf f Consi dered. fb == NO HOLD CFF) ;

END OF_FLASH READ = I'TA~ & ! Fl ashCs~ & R W; " end of flash read cycle.
END OF OTHER CYCLE = (! TA~ & Fl ashGs~ # " anot her access or
ITA~ & 'FlashCs~ & R W); " flash wite

HOLD OFF PERICD = ('R W- & ! PD Fl ashCe~. fb);
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Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhhhkhhhdhhhhdhhdhhkhhhdhhkhhdhdxdhdddxdhxdhrxdxxx%x

"* Equations, state diagrans. *

LR R S R R R S SRR S SRS R RS SR RS SRR E SRR SRR SRR R EEEEEEEEEREEEREREEEEEEEEEE S

. *
" R *
"O# #HiHH  # # ## T # H#HiHt © # # A *
"rO# # # # # # # # # # H#HH# # *
"R R # # # # # # # # # OHHE H *
"O# # ## # # HHHHH # # # # # #HH# # *
"rO# # # # # # # # # # # ## # # *
U ORHRHHERR O HRR OH B # # # # #HHH # #  HEH#H *
"k *

LR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

. .
Reset Logic
LR R R R S S SRR SR S S R RS SRR RS RS SRR E RS SRS R R R EREEEEREEREEEERE RS

equat i ons

Reset . oe = Reset En;

KAPCRQUt ~. oe = H

Reset = 0;" open drain

RstDebl = !( Rstl & (!( RstDebl.fb & RstQ) ) ); " Reset push-button debouncer

Abr Debl

I( Abrl & (!( AbrDebl.fb & Abr0) ) ); " Abort push-button debouncer

I KAPCRQut ~ = KEEP_ALI VE_POMER ON RESET; " power on reset to Power QJ CC

Har dReset En = RstDebl.fb & AbrDebl.fb " both buttons are depressed,;
# REQULAR PONER ON RESET;
Sof t Reset En = RstDebl.fb & ! AbrDebl.fb;" only reset button depressed

AR S S SRS E RS E SRS SRS R RS EEEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

"* Power On reset configuration

R Rk R R R R R o R R R R R ok Sk R R R ko Sk R R R R Sk R R R R Sk kR R R R R o S R R

equat i ons
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Mbdck. oe = MbdckCe;
MbdckQe = DRI VE_MCDCK_TO Power QU CC;

ModckO = L;
@f ndef SLON 32K LOXK {

MbdckO = L;
Mbdckl = ModOI n;
}

@f def SLOW 32K LOCK {

ModckO = ! ModOl n; " support for 1:1 or 1.5 from CLK4I N only
Modckl = H " no support for 32K oscillator.
}

AR R S SRR SRR R SRR EEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Hard reset configuration

R R R R R R R R ok e R R R ok kR R AR e o R R R Rk ok S L S R R R S o S R R

equat i ons

Reset Config~.0e = H

H
"* Configuration hold counter. Since the rise tinme of the HARD RESET si gnal

DriveConfi g~. oe

"* is relatively slow, there is a need to provide a hold tine for reset

"* configuration.

Confi gHol d. cl k = SYSCOLK;

when (SyncHar dReset ~. fb & ! Confi gHol dEnd. fb) then ConfigHold : = ConfigHold.fb +1;

el se when (SyncHardReset~.fb & Confi gHol dEnd. fb) then ConfigHold : = ConfigHol d. fb;
el se when (! SyncHardReset~.fb) then ConfigHold : = 0;

Confi gHol dEnd = (GConfigHol d. fb == HARD CONFI G HOLD VALUE); " terminal count
I Reset Confi g~ ="! HardReset ~; " drives RSTCONF~ to Power QU CC
I DriveConfig~ = ! ConfigHol dEnd. fb; " drives configuration data on the bus.
134 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

LR R S R S R SR SRR SRS SRR S S SR RS SR SRS E SRR SR SRR SRR EEEEEEEEEEEREEEREREEEEEEEEEE S

"* NM generation

R R R R R R R R Rk R R R R R R R Rk R R kR R Rk kR R Rk ko ok ok R Sk R Rk R R R R ok

equati ons

NM ~. oe = NM En;

NM~=0;" QD

NM En = I RstDebl. fb & AbrDebl. fb; " only abort button depressed

R R ok R R R Rk R R R R R R ok R R R R R kR Sk R R R R R Rk R R Rk R ok R R R R R

"* ]local data buffers enable

LR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

equat i ons

SyncHar dReset ~. cl k = SYSCLK;

DSyncHar dReset ~.

SyncHar dReset ~ :

DSyncHar dReset ~

cl k = SYSCLK;

= Har dReset ~;
1= SyncHar dReset ~. f'b;

SyncTEA~. cl k = SYSCLK;
SYncTEA~ : = TEA~;

LocDat aBuf En. oe

I Upper Hal f En~ =

135

:3’

(! DranBank1Cs~ & DRAM ENABLED #
! DranBank2GCs~ & (SI MVB6200 # S| MVB6800) & DRAM ENABLED #
I FlashGCs~ & FLASH ENABLED #
I'Cont RegCs~ & OONTROL_REG ENABLED #
"PccCEl~ & PCC _ENABLED #
"PccCE2~ & PCC_ENABLED #
I ConfigHol dEnd. fb) &
( STATE_HOLD OFF_OONSI DERED & (! HOLD OFF PERI QD) #
STATE_NO HOLD CFF);
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I Lover Hal f En~ = (! DranBank1Cs~ & DRAM ENABLED & ! 1S HALF WORD #
| Dr anBank2Gs~ & (S| MVB6200 # S| MVB6800) &
1S HALF WORD & DRAM ENABLED #
| Fl ashCs~ & FLASH ENABLED #
I Conf i gHol dEnd. fb & FLASH CONFI GURATI ON ENABLED) &
( STATE_HOLD CFF_CONS| DERED & ! HOLD OFF_PER'CD #
STATE_NO HOLD CFF) ;

NWhkkhkhkhkhhkhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhhhhhhhhhhkdhhhdddhdhdhhhddhdrdhdrdxdrdxdkhhdxdrdxdxdrhdrdxdxxx%x

"* |ocal data buffers disable (data contention protection)

R R ok R R R Rk R R R R R o R R R R kR Rk R kR R R Sk R R Sk R ok R R R R ok

equat i ons
Hol dCf f Consi der ed. cl k = SYSCLK;

D _F ashCe~ = Fl ashCe~;

DD F ashCe~ = D Fl ashQe~. fb;
TD_Fl ashCe~ = DD _Fl ashCe~. f b;
@ _H ashCe~ = TD_Fl ashCe~. f b;
PD Fl ashCe~ = (D Fl ashQe~. fb;

@f def DEBUG {

equat i ons

Hol dOF f Consi dered : = HOLD _OFF_CONS| DERED;

@f ndef DEBUG {

st at e_di agr am Hol dCOf f Consi der ed
state NO HOLD CFF:
i f (END_CF_FLASH READ & DSyncHar dReset ~. fb) then
HOLD OFF_OONSI DERED
el se
NO HALD CFF;
stat e HOLD_CFF_CONSI DERED:
i f (END-CF_OTHER CYCLE # ! DSyncHar dReset ~. fb) then
NO HOLD CFF

el se
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HOLD COFF_CONSI DERED;

R R R R R R R Rk R R R R R R Rk Sk Rk o R R AR R Sk R S R R ko kR R S R o Rk R R R R o

"* pcc data buffers enable

Mkkhkkkhhkhhhkhhhkdhhhhkhhhdhhhhdhhdhhhhdhhdhhkhhhdhhhhdhhdhhhhhdhhkhkrrhhxdhkrdrxrdxdhrdxrdxx

equat i ons
PccDat aBuf En. oe = 3;

| PccEvenEn~ = | PeccCEl~ & POC ENABLED & ! HARD RESET ASSERTED &
( STATE_HOLD OFF_CONS| DERED & HOLD_CFF_PER CD #
STATE_NO HOLD CFF);
| PccQddEn~ = | PccOE2~ & POC_ENABLED & ! HARD RESET ASSERTED &
( STATE_HOLD OFF_CONS| DERED & HCLD. CFF_PER CD #
STATE_NO HOLD CFF);

AR S SRS EE SRR SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* pcc data buffers direction

R R R R R R R R ok S R R o A R R R Sk e Sk R Rk R S S o S R O Rk R R R R o

equat i ons
PccR W-. oe = H

PccR W = R W;

AR S S SR SRS S SRR EEEEE RS E RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Dram Address |ines.

"* These lines are conencted to the dram hi gh order address |lines A9 and AlO
"* (if available), “These |ines change val ue according to the dramsize and
"* port size.

"* The dramsize i's encoded fromthe presence detect |ines (see definitions
"* above) and the port size is deternmined by the control register.

Mkkhkkhhkhhhkhhkhhhhhkdhrdhhhhdhhdhhhhdhhhhhhhdhhhhdhhdhddhdxdhhdhdhdxdhdddxdhxdhxdxxx%x

equati ons
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DranAdd. oe = 3;

when ('S HALF WORD # | S HALF_ WORD & (S| MvB6400 # Sl MVB6800)) then
DranAdd9 = A20;

el se
Dr amAdd9

A30;

when ( (S MvB6400 # SI MVB6800) & !1'S HALF WRD) then
DranAdd10 = A19;

el se when ( (S| MB6400 # SI MVB6800) & |'S HALF WORD) then
Dr anAdd10 = A30;

el se
DranAdd10 = O;

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

"* RAS generation.
"* Since the dramsimmrequires RAS signals to be split due to high capacitive
"* |oad and to allow 16 bit operation. Wien-working with 16 bit port size,

"* the double drive RAS signals are disabled.

R Rk R R R R Rk R R R R R R ek R R R R R R R R Rk S R R R R Sk R ok R R R R

equati ons

RAS. oe = ~hf;

IRasl~ = ! DranBank1Cs~ & Dr anBank2Cs~ & DRAM ENABLED;

I Ras2~ = ! DranBank2Cs~ & DranBank1Cs~ & DRAM ENABLED & (S| MVB6200 # Sl MvB6800) ;
I Ras1DD~ = ! DranBank1Gs~ & Dr anBank2Cs~ & DRAM ENABLED,

I Ras2DD~ = ! Dr anBank2Gs~ /& DranBank1Cs~ & DRAM ENABLED & (S| MvB6200 # SI MvB6800) ;

LR S S SRR S E S SRR S S S SRS RS SRR SRR EEEEEEE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Flash Chip Sel ect

R R R R R R Rk R R R R R o R ek Sk R R R kR R R R Rk ok R R Rk kR R R AR R ok R R R Rk ok

equati ons

Fl ashCsQut . oe = ~hf;

"* 1 Fl ashCsl~ = FLASH ENABLED & ! Fl ashCs~ & FLASH BANK1,;
"* 1 FH ashGCs2~ = FLASH ENABLED & ! Fl ashCs~ & FLASH BANKZ ;
"* 1 H ashGCs3~ = FLASH ENABLED & ! Fl ashCs~ & FLASH BANK3 ;
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"* I Fl ashCs4~ = FLASH ENABLED & ! Fl ashCs~ & FLASH BANK4 ;
"* BA11l BA12 bug bypass. Enables only 2MByte flash sinm

I Fl ashCs1~ = FLASH ENABLED & ! Fl ashCs~;
IFl ashCs2~ = L ;
I FlashGs3~ = L ;
| Fl ashCs4~ = L ;

Fl ashCe~.0e = H

I Fl ashCe~ = FLASH ENABLED & R W;

LR R R R R R R RS SRR SR S S R RS SRR RS SRS SRR SRR SRR R R EEEEREEEEEREEREEEEEE RS

"* Auxiliary functions

LRSS S S S E S EEEEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
equat i ons

KeepPi nsConnected = TS~ & TA~ & Buf d ose~ & All & Al2;

end brd_ctl8
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A3 U10 - Board Control & Status Reqister

R Rk R R R R Rk R R R R R R R Rk Sk Rk ok R Ik R R ok Sk R R R R ko Sk Rk R Sk R Rk R R R Rk ok o

Mkkhkkkhhkhhhkkhhhkdhhhhkhhhdhhhhkdhhdhhhhdhhhhhhhdhhhhdhhdhhkhhhhhhkhhhdhkhhdxdhxdhxdhrxdxxdx%x

nmodul e cnt _reg5
title 'MPCBB0ADS Board Control and Status Register.’

LR R S R R S S SRR S RS R RS SRR RS R RS EE R SRR R RS LR SRR EEEREEEEREEREEEEEE S

"* Device declaration. *

R R ok R R R Rk R R R R R R ok R R R R kR ok Sk R R R R SRR o S R R R Sk R ok R R R R R

UL0 devi ce ' mach220a’;

LU R ok R R R R Rk R R R Rk R Rk R R R R R R Rk o R R R Rk R ok kR S S R R R R R R R

" B *

"rO# # # HERHE  AHEHHE HHEEE # # ## # HitH *
"rO# # # # # # # . # #H O O# # # # *
U R ## # BT # #oHH# #H O# # # HHHH *
"rO# ## # # HAHHE  #H O# H HRHHEE # *
B2 # # # # # # #H  HE # # # # # *
" RHHHERR # # # B # # # # # #OHERHAHE HHRE *

AR S SR SRR EE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

AR S SRR SRR S S SRR EEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"* Pins declaration. *

R R R R R R R ok o R ARk ko R R R R R R R Rk S S S o kR R R Rk R S ke A R R R

"* Systemi/f pins

Mkkhhkkhhkdhhdhhdhhhhdhddhdhddhddhdhhdhhdhdhddhhdhdhdhddhdddxdhdddddhdxdhdddxddxddxdxrdxx

SYSCLK PI N 15;
KAPCR n~ Pl N.49;
Reset Conf ~ PI'N 16;

Br dCont RegGCs~ PILN 50;

TA~- PIN 17;
R W PI'N 20;
A28 PI'N 51;
A29 PI'N 54;
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D11
D12
D13
D14
D15

PIN
PI'N
PIN
PIN
PI'N
PIN
PIN
PI'N
PIN
PIN
PI'N
PIN
PIN
PIN
PIN
PIN
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28;
29;
30;
31;
36;
32;
2;

26;
24;
9

6;

14;
33;
37;
41,
v

AR R S SRR SRR R SRR EEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Board Control

Pi ns.

Read/ Wi te.

R R R R R R R R ok e R R R ok kR R AR e o R R R Rk ok S L S R R R S o S R R

Fl ashEn~
Drantn

Et hEn~

I nf RedEn~

Fl ashCf gen~

nt RegEn~
RS232En~
PccEn~
PccVecOn~
PccVppO

PccVppl
Hal f Wor d~

PIN
PIN
PIN
PIN
PIN
PIN
PI'N
PIN
PIN
PIN
PIN
PIN

44 istype 'reg, buffer';

55 istype
46 i stype
59 istype
25 istype
13 i stype
48 i stype
40 /i stype
39 istype
5 istype
3i stype

38 istype 'reg, buffer';

'reg, buffer';

reg, buffer';

reg, buffer';

reg,buffer’;
reg, buffer';
reg, buffer';
reg, buffer';
reg, buffer';
reg, buffer';

reg, buffer';

’

’

flash enabl e.

dram enabl e

ethernet port enable

infra-red port enable

flash configuration enabl e
control register access enabl e
RS232 port enabl e

PCOMC A port enabl e

POMCI A operation vol tage sel ect

PCMO A progranm ng vol t age sel ect
PCOMCI A programm ng vol t age sel ect

32/ 16 bit dram operation sel ect

Mkkhkkkhhkhhhkhhkkhhhhhkdhhdhhhhdhhdhhhhdhhhhhhhdhhdhhdhhdhdhhdhhdhdhdxdhdddxdhxdhxdxrx%x

"* Board Status Pins.

Read only.

LR R SR R SRR S E SRR S S S SRR S S S SR RS ESE SRS SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
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Fl ashPD4 PIN 43;

Fl ashPCB8 PI N 23;

Fl ashPD2 PIN 22;

Fl ashPDL PIN 21;" Flash presence detect |ines
Dr anPdEdo~ PIN 12;

Dr anPD4 PI N 10;

Dr anPD3 PI N 60;

Dr anPD2 PI N 56;

Dr anPDL PIN 45;" Dram SIMM I dentification pins
Ext Tool 1 0 PI N 57;

Ext Tool 1 1 PI N 58;

Ext Tool | 2 PIN 47;

Ext Tool | 3 PIN 11;" External Tool s Identification pins
PccVppG- PIN 4;" POMJ A VPP QOCOD'i ndi cati on

R R ok R R R Rk R R R R R R R ok R R R R R R kO kR R Rk kS R R R R ok R R R o

"* Auxiliary Pins.

AR S SRS EEEEEEEEEEEEEEEEEEEEEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

I rdRxI n~ Pl N
| r dRxQut PIN istype 'com;

R R R R R R Rk R R R R R R R S R R R R R R R Ok O R o I S R R R R Rk R o R R R

R HHH *

" # # #  HARHE B A O# # ## # HHHHH *
" # H#H# # # # # #HH # O # # # # *
" # #H#H# # BT # # HH#E #H O# # # HHHH *
" # # ## # # HHHHE  #H O# # HEHERE O# *
" # # H# # # # # #  HE # # # # # *
R HHH # # # B # # # # # #OHERHHE R *

AR S S SRS E RS E SRS SRS R RS EEEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

"* System Hard“Reset Confi gurati on.

R Rk R R R R R o R R R R R ok Sk R R R ko Sk R R R R Sk R R R R Sk kR R R R R o S R R
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ERB NCDE i stype 'reg, buffer'; " External Arbitration

| P~ NCDE i stype 'reg, buffer'; " Interrupt Prefix in MSR
BD S NCDE i stype 'reg, buffer'; " Boot Disable

RSV2 NCDE i stype 'reg, buffer'; " reserved config bit 2
BPS0,

BPS1 NCDE i stype 'reg, buffer'; " Boot Port. Size

RSV6 NCDE i stype 'reg, buffer'; " reserved config bit 6
| SBO,

| SB1 NCDE i stype 'reg, buffer'; " Internal Space Base
DB,

DBGCL NCDE i stype 'reg, buffer'; " Debug pins Confi g.
DBPQO,

DBPCL NCDE i stype 'reg, buffer'; " Debug Port pins Config
RSV13 NCDE i stype 'reg, buffer'; " reserved config bit 13
RSV14 NCDE i stype 'reg, buffer'; " reserved config bit 14
RSV15 NCDE i stype 'reg, buffer'; " reserved config bit 15
Dat aCe NCDE i stype 'com;" ‘data bus output enabl e on read.

R R R R R R R R ok e R R R ok kR R AR e o R R R Rk ok S L S R R R S o S R R

"* Control Register Enable Protection.
Whkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhhhkhkhkhhhkhkhkhkhkhkhkhkhkkkkkkkkk*kk*x*x*x*%x%

Ot RegENPr ot ect ~ NCDE i stype “reg, buffer';

PonDef aul t ~ NCDE i stype 'comi;" reset all to defaults

R R o R R R Rk R R R R I Sk R R R R Sk kR O R R R Rk R o R R R

R *
"ko# # HitHH # # HitHHH HiHHH H#Hit # # HtHHHH *
"k OH# # # H#H# # # # # # Hit # # *
"k O# # H OHHE H#H it # # H# #HH H# # *
"ko# # # # # # # HiHHHE # O # # # *
"k o# # # # O# H # # # # # O# H# # *
"R M HHH # # i # # # # # # *
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HHHHHR  HERH # ## BHHHH

# # # # # # # #

HitHHH  # # # # # #  HHHRH
# # # BHHHHR  HHAH

# # # # # # # #

HiEHHE BRRE SRR # # # #

HHHH # #HHHE  # #
# # # # #H#
# # # # #H# #
# # # # # #H#
# # # # # ##
# # #HHH # #

*

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

H L X Z=
C Db U =

1, 0, . X, .Z;
.C, .D, .U;

LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

SI MULATI ON =

1

"* SLONPLL_LOX = 1;

R R R R R R R R ok i R R Rk ko R R R R R e T R R R o R R R S Rk S R R R

"* Signal gr

oups

R R R R R Rk R R R R R R R ok R R R R R R Rk kR Rk R R R Rk R ok R R R

Add
Dat a

Confi gReg

BPS

| SB

DBPC

Cont Reg

ReadCont Regl

144

= [ A28, A29] ;
= [D0..DL5];

= [ERB, | P#, RSV2, BD S, BPSO, BPS1, RSV6, | SBO, | SB1, DBGX0, DBCGCL, DBPQD,

DBPCL,;"RSV13, RSV14, RSV15] ;

= [BPSO, BPS1] ;" boot port size

= [I1.SBO,1SB1];" Initial Internal Space Base
= [DB&X, DBCCL] ;" Debug Pins Configuration
=" [ DBPQD, DBPCl] ;" Debug port |ocation

= [ Fl ashEn~, Dr anEn, Et hEn~, | nf RedEn~, Fl ashCf gEn~, Ont RegEnPr ot ect ~,
nt RegEn~, RS232En~, PccEn~, PccVccn~, PccVppO, PccVppl, Hal f Wor d~] ;

= [ Fl ashEn~, Dr anktn, Et hEn~, | nf RedEn~, FI ashCf gEn~, Cnt RegEnPr ot ect ~. f b,
Ot RegEn~, RS232En~, PccEn~, PccVccOn~, PccVppO, PccVppl, Hal f Wor d~,

0,0,0];
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Dri venCont Reg = [ Fl ashEn~, Dr ankn, Et hEn~, | nf RedEn~, FI ashCf gEn~,
Ont RegEn~, RS232En~, PccEn~, PccVccOn~, PccVppO, PccVppl, Hal f Wr d~] ;

PccVece = [PccVeecOn~];
PccVpp = [ PccVppO, PccVppl];
W deCont Reg = [ Fl ashEn~, Dr ankEn, Et hEn~, | nf RedEn~, Fl ashCf gEn~, Ont RegEnPr ot ect ~,

Ont RegEn~, RS232En~, PccEn~, PccVccOn~,"PccVppO, PccVppl, Hal f Wrd~] ;

Stat Regln = [ Fl ashPD4, FH ashPD3, Fl ashPD2, Fl ashPDL, Dr anPdEdo~, Dr anPD4, Dr anPCB,
Dr anPD2, Dr anPDL, Ext Tool | 0, Ext Tool I 1, Ext Tool | 2, Ext Tool | 3, PccVppG-] ;

R R Sk R R R R Rk R R R R R R Rk kR o kR R R R S kR Rk R R Rk R ok R R R R R R

"* Power On Reset definitions
N T L L T —
FLASH CFG ENABLE = 0;
K_A PON RESET_ACTI \E = 0;
RESET_CONFI G _ACTI VE = 0;
"*x** changed due to |ong | ock delay. of the Power QA CC *** 17,7,95 *****xkkxkkxkkxhkx
@fndef SLONPLL_LOK {

KA PON RESET = (KAPCRINn~"== K_A PON RESET_ACTI VE);
@fdef SLONPLL_LOXK {

PON_DEFAULT_ACTI VE = 0;

KA PCON_RESET ='(PonDef aul t ~ == PON_DEFAULT_ACTI VE) ;

Mxkkdkdddhxdx*x end Of Change R R R R R

RESET_CONFI'GIDR VEN = ((Reset Conf ~ == RESET_CONFI G ACTI VE) &
(Fl ashCf gEn~ ! = FLASH OFG ENABLE) ) ;
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R R R R R R R Rk R R R R R Rk ko kR Ik R ok Sk R R R R ko Sk Rk R R Sk R R R Rk ok Sk R R

"* Regi ster Access definitions
Whkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkkhkhkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkikdhkkhkhkhkkhkhkhkhkhkkkkx%x
CONFI G REG ADD = 0;

CONTROL_REG ADD = 1,

STATUS REGL_ADD = 2;

Power QU CC WR TE_CONFI G REG = (! BrdCont RegCs~ & ! TA~& 'R W- & | A28 & ! A29 & ! Ont RegEn~) ;
Power QU CC WR TE_CONTROL_REGL = (! BrdCont RegGs~ & !TA~ & IR W & 1 A28 & A29 & ! nt RegEn-~) ;
Power QU CC WR TE_OONTROL_RE® = (! BrdCont RegCs~ &1 TA- & 'R W- & A28 & A29 & ! Ont RegEn-);

Power QU CC_READ = (! BrdCont RegCs~ & R W- & ! Ont'RegEn-~) ;

Power QU OC_ READ OONFI G REG = (! BrdCont RegCs= & R W- & ! A28 & ! A29 & ! Ont RegEn-) ;
Power QU OC_ READ CONTROL_REGL = (! BrdCont RegCs~ & R W- & | A28 & A29 & ! Ont RegEn-~);
Power QU OC_READ STATUS REGL = (! BrdCont RegGs~ & R W- & A28 & | A29 & ! Ont RegEn-);
Power QU CC_READ STATUS REG2 = (! BrdCont RegCs~ & R W & A28 & A29 & ! Ont RegEn-~);

AR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"* Config Reg definitions

LR R R R S RS SRR SR S S R RS SRR RS SRS SRR SRR RS R R R EREEREREEREEEEEE RS
| NTERNAL_ARBI TRATI ON = 0;

EXTERNAL_ARBI TRATI ON = ! | NTERNAL ARBI TRATI ON

| P_AT_OXFFF00000
| P_AT_0x00000000 = ! | P_AT OXFFFO0000;

0;"active |ow

RSV2_ACTI VE = 1,

BOOT_DI SABLE = 1;
BOOT_ENABLE = ! BOOT. DI SABLE;

BOOT_PCRT 32 =.0;
BOOT_PCRT 8 =/1;
BOOT_PCRT 16 =-2;
BOOT_PCRT_RESERVED = 3;
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RSV6_ACTI VE = 1,

| NT_SPACE_BASE_0x00000000 = 0;
| NT_SPACE_BASE 0x00F00000 = 1;
| NT_SPACE_BASE_0xFF000000 = 2;
| NT_SPACE_BASE_OxFFF00000 = 3;

DEBUG PINS POMJ A 2 = 0;

DEBUG PI NS WATCH PO NTS = 1;
DEBUG PI NS RESREVED = 2;
DEBUG PI NS FOR SHOW = 3;
DEBUG PORT_ON JTAG = 0;
DEBUG PCRT_NON_EXI STANT = 1;

DEBUG PCRT_RESERVED = 2;
DEBUG_PCRT_CN DEBUG PINS = 3;

RSVI3_ACTI \E = 1;
RSV14_ACTI\E = 1;
RSVL5_ACTIVE = 1;

UEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

tHRxxkkkk Power On Defaul ts Assignments **xxx**xx

R R R R R R R ok R R R R R o kR Rk R SRR kS

ERB_PON_DEFAULT

| NTERNAL_ARBI TRATI O\

| P~ PCN_DEFAULT

| P_AT_0x00000000;

RSV2_PON DEFAULT = ! RSV2_ACTI VE;

BDI' S PON DEFAULT = BOOTENABLE;

BPS_PON_DEFAULT = ‘BOOT_PCRT_32;

RSV6_PON_DEFAULT = ! RSV6_ACTI VE;

| SB_PON_DEFAULT = | NT_SPACE_BASE_OxFF000000;

DBGC_PON DEFAULT = DEBUG PI NS _FCR SHOW

147 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

DBPC_PON DEFAULT = DEBUG PORT_ON JTAG
RSV13_PON DEFAULT = ! RSV13_ACTI VE;
RSV14_PON DEFAULT = ! RSV14_ACTI VE;

RSV15_PON DEFAULT = ! RSV15_ACTI VE;

Mkkhkkkhhkhhhkhhhkdhhdhkhhhdhhdhkdhhdhkhhhkdhkkdhkrdxkx*x

Mxkkkkx* Dita BltS IASSI gnnents kkhkkkkhkkkhkkkhhx*k

Nhkkhkhkhkhkhkhkhhhhhdkhkhkhkhkhkhdkhkhkhkhkddkhkhkhkhhdkdkdkhkhkrrxk,kx*

ERB DATA BIT = [D0] ;

|P~ DATABIT = [D1];
RSV2 DATA BIT = [D2];

BDIS DATA BI T = [D8];
BPS DATA BI T = [D4, D5] ;
RSV6_DATA BI T = [D6];

| SB DATA BI T = [D7, D8] ;
DBGC DATA BI T = [ D9, D10] ;
DBPC DATA BI T = [D11, D12];
RSV13 DATA BI T = [D13];
RSV14 DATA BI T = [D14];
RSV15_DATA BI T = [D15];

R R R R R R R R R R R R R R ok Sk o R kR R R R R o kS Sk S S o Sk R R R Sk R R R R R R

"* Control Register 1 definitions.

R o R R R R R R R R R R R R R R S R kR R ok S Rk R o R R

HALF WORD = O;

ETH ENABLED = O;

DRAM ENABLED = 1,

ETH LOCP = 1;

TPSGEL = 0;
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TP_FULL_DP = 0;
CONT_REG ENABLE = 0;
RS232_ENABLE = 0;
POC_ENABLE = 0;

PCC VOC N = 0;
PCC VOC CFF = | PCC VCC O\

PCC VPP 0 = O;
PCC VPP 12 = 1;
POC VPP 5 = 2;

POC VPP_TS = 3;

FLASH ENABLED = O;

| NF_RED ENABLE = 0;

"* FLASH CFG ENABLE = 0; needed to be defined ealier

DRAM 5V = 0;
DRAM 3V = ! DRAM 5V

CNT_REG EN PROTECT = 0; " inadvertant wite protect

UE R S SR EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"Hxxxkkx Power On Def aul t's, ASsi gnments **xxx**xx

R R R R R R R R R kR I R R Rk ok R S R Rk R Sk kR

HALF_WORD PCN DEFAULT ="HALF_WORD,

ETH ENABLE_PON DEFALLT = ! ETH ENABLED,

DRAM ENABLE_PON DEFAULT = DRAM ENABLED,

OONT_REG ENABLE' PON DEFAULT = OONT_REG ENABLE;

RS232_ENABLE _PON DEFAULT = ! RS232_ENABLE
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POC_ENABLE _PON DEFAULT = ! POC_ENABLE;

POC VOC PON DEFAULT = PCC VCC CFF;

PCC_VPP_PON DEFAULT = PCC VPP_TS;

FLASH ENABLE _PON DEFAULT = FLASH ENABLED,

| NF_RED ENABLE _PON DEFAULT = ! | NF_RED ENABLE;

FLASH CFG ENABLE PON DEFAULT = ! FLASH CFG ENABLE;

ONT_REG EN_PROTECT_PON DEFAULT = ONT_REG EN PROTECT;

Mkkhkkkhkhkhkhhkkhhhkdhhdhkhhhdhhhhkhhhdhkhkhhdhhkkdhrhdxkxk

wxxxxrnx Data Bits ASSI QNIENTS ***wxssrsssss
T \..
FLASH ENABLE DATA BI T = [DO] ;

DRAM ENABLE DATA BI T = [DI];

ETH ENABLE DATA BIT = [D2];

| NF_RED ENABLE DATA BI T = [D8];

FLASH CFG ENABLE DATA BI T = [D4];

ONT_REG EN_PROTECT _DATA BI T = [ D5];

CONT_REG ENABLE DATA BI T = [D6];
RS232_ENABLE DATA BIT = [D7];
POC_ENABLE DATA BI T = [D8];

POC VOC DATA BI T = [D9];

PCC VPP DATA BI T = [DI0, D11]*
HALF_WORD DATA BI T = [DL2];

Mkkhkhkkhhkhhhkhhhdhhhhdhhdhhdhhdhhdhhhhdhhhhdhhdhhdhhdhddhddhdxdhhdhdhdxdhdddxdhxdhxdxrx%x

"* Control Register 2 definitions.

LR R SRS SR SRR EE SRR S S SS SRS S SRR RS EE SRR SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

UE S S SR EEE SRR SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEE]

"HRxxxkkx Power “Cn Defaul ts Assignments **xxx*kxx

R R R Rk R R ok ok R R R R R R Sk I o kR S S R R R R R R
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R R R R R Rk ok R ok R R R R R kR Sk kR R R S

Mk kkkkx*x mta BltS A$S| gan-ents kkkkhkkkhkhkkhkkkkx

Mkkhkkkhhkkhhhkkhhhkdhhhhkkhhhdhhhhkhhhdhkhhhkdhhkkdhkrdxkx*x

LR R SR R R R R SR SRR S S S R RS SRR R SRS EE SRR E R R EEEEEE R EEEEEEREEREEEERE RS

"* Equations, state diagrans. *

R R ok R R R R Rk R R R R R R R R R Rk R kR R Sk R R R R ko kR R Rk R S ok R R R R R

. *
B2 s o seiersesad *
2 #HHH # # H#H BHHHH # #HHH # #  HAR#H *
"O# # # # # # # # # # HH # *
U R # # # # # # # # # OH#H# H# HEHE *
2 # #H# # # AR # # # # # # *
RS # # # # # # # # # # #H # *
UORHRHEEE BER R AR # # # # #HHHE # #  HEA#H *
"k *

LR R R R R EEEEEEEEEEEEREEEEEEEEEEEEEEEEEREEEESEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* Configuration Register.

"* Gets its default pon reset values which are driven to the data bus when

"* during hard reset configuration.

"* |f other values are required, this register nay be witten with new val ues
"* to beconme active for the next hard reset.

"* The state nachines are built ina way that its power on value is changed in

"* one place - the declarations area.

R Rk R R R R Rk R R R R R o R R R R R S kR kR S R Rk R R R R R

equat i ons

@fdef SLONPLL_LOX {

I PonDef aul t ~ = ! Reset Conf ~ #
| KAPCRI n~;

Conf i gReg. cl k =" SYSCLK;
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stat e_di agram ERB
stat e | NTERNAL_ARBI TRATI ON
if (Power QU CC_ WR TE_CONFI G REG &
(ERB_DATA BI T. pi n == EXTERNAL_ARBI TRATION) &
(! KA PON_RESET # (ERB_PON DEFAULT != | NTERNAL_ARBI TRATI O\)) #
(KA _PON RESET & (ERB_PON DEFAULT == EXTERNAL_ARBI'TRATION)) ) then
EXTERNAL_ARBI TRATI ON
el se
| NTERNAL_ARBI TRATI QN
st at e EXTERNAL_ARBI TRATI O\
i f (Power QU OC WR TE_OONFI G REG &
(ERB_DATA BIT. pin == | NTERNAL_ARBI TRATI ON) (&
(! KA_PON RESET # (ERB_PON DEFAULT != EXTERNAL ARBI TRATI QN)) #
(KA PON RESET & (ERB_PON DEFAULT == | NTERNAL_ARBI TRATIQON)) ) then
| NTERNAL_ARBI TRATI CN
el se
EXTERNAL_ARBI TRATI QN
N T
state_di agram | P~
state | P_AT_OxFFFO0000:
if (PowerQJ OC WR TE_CONFI G REG &
(1 P~_DATA BIT. pi n == | P_AT_0x00000000) &
(! KA PON RESET # (1 P~_PCN DEFAULT ! = | P_AT OxFFF00000)) #
(KA _PON RESET & (1P~ _PON DEFAULT == | P_AT_0x00000000)) ) then
| P_AT_0x00000000
el se
| P_AT_OxFFF00000;
state | P_AT_0x00000000:
i f (Power QU OC WR TE QONFI G REG &
(1 P~_DATA BI T. pin == | P_AT_OXFFF00000) &
(! KA PON RESET # (I P~_PON DEFAULT != | P_AT_0x00000000)) #
(KA PON RESET & (1 P~ PON DEFAULT == | P_AT_OxFFF00000)) ) then
| P_AT.OXFFF00000
el se
| P_AT_0x00000000;
L T .
st at e_di agr am RSV2
state ! RSV2_ACTI VE
if (PoverQJ CC WR TE CONFI G REG &
(RSV2_DATA BIT. pin == RSV2_ACTI VE) &
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(! KA PON RESET # (RSV2_PON DEFAULT != | RSV2_ACTI VE)) #
(KA PON RESET & (RSV2_PCN DEFAULT == RSV2_ACTIVE)) ) then
RSV2_ACTI VE
el se
I RSV2_ACTI VE;
state RSV2_ACTI VE
i f (Power QU OC WR TE_CONFI G REG &
(RSV2_DATA BIT.pin == | RSV2_ACTI VE) &
(! KA PON _RESET # (RSV2_PON DEFAULT != RSV2_ACTIVE)) #
(KA _PON RESET & (RSV2_PON DEFAULT == | RSV2_ACTIVE)) ) then
I RSV2_ACTI VE
el se
RSV2_ACTI VE
e Ty
state_diagram BD S
state BOOT_ENABLE:
i f (Power QU OC WR TE_OONFI G REG &
(BDI'S_DATA BI T. pi n == BOOT_Dl SABLE) “&
(! KA PON_RESET # (BDI'S_PON DEFAULT !'= BOOT_ENABLE)) #
(KA PON RESET & (BDI'S_PCN DEFAULT.== BOOT DI SABLE)) ) then
BOOT DI SABLE
el se
BOOT_ENABLE:;
state BOOT_D SABLE:
i f (PowerQJ CC WR TE_CONFI G REG &
(BDI'S_DATA BI T. pi n == BOOT_ENABLE) &
(! KA_PON RESET # (BDI'S_PON DEFAULT != BOOT_DI SABLE)) #
(KA PON RESET & (BDI'S_PCN DEFAULT == BOOT_ENABLE)) ) then
BOOT_ENABLE
el se
BOOT_DI SABLE;
Nk kK kR Kk Rk ko kK Rk Rk Kk Kk Rk kR kK Kk Kk kR Rk Rk kK Kk kK kK Ak K kK
st at e_di agram BPS
state BOOT_PORT_32:
i f (Power QU OC'WR TE CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PCRT 8) &
(! KA PON RESET # (BPS_PCN DEFAULT != BOOT_PCRT 32)) #
(KA PON"RESET & (BPS_PON DEFAULT == BQOT_PCRT 8)) ) then
BOOT_PCRT_8
else if (PowerQJ CC_WR TE_CONFI G REG &
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(BPS_DATA BI T. pin == BOOT_PORT_16) &
(! KA PON_RESET # (BPS_PON DEFAULT ! = BOOT_PORT 32)) #
(KA_PON_RESET & (BPS_PON DEFAULT == BOOT_PORT_16)) ) then
BOOT_PORT_16
else if (PowerQJ CC WR TE_CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PCRT_RESERVED) &
(! KA PON_RESET # (BPS_PON DEFAULT ! = BOOT_PORT 32)) #
(KA_PON_RESET & (BPS_PON DEFAULT == BOOT_PORT_RESERVED)) ) then
BOOT_PCRT_RESERVED
el se
BOOT_PCRT_32;
state BOOT_PCRT_8:
if (PowerQJ OC WR TE_CONFI G REG &
(BPS_DATA BI T.pi n == BOOT_PCRT_32) &
(! KA_PON _RESET # (BPS_PON DEFAULT != BOOT. PORT 8)) #
(KA PON RESET & (BPS_PON DEFAULT == BOOT_PCRT _32)) ) then
BOOT_PCRT 32
else if (Power QJ CC_WR TE_CONFI G REG. &
(BPS_DATA BI T. pi n == BOOT_PCRT_16) &
(! KA PON RESET # (BPS_PCN DEFAULT.!= BOOT_PORT 8)) #
(KA _PON _RESET & (BPS_PON DEFAULT == BOOT_PORT 16)) ) then
BOOT_PORT_16
else if (Power QU CC_ WR TE_CONFI GLREG &
(BPS_DATA BI T. pi n == BOOT_PCRT_RESERVED) &
(! KA PON_RESET # (BPS_PCN DEFAULT != BOOT_PORT 8)) #
(KA PON RESET & (BPS _PON DEFAULT == BOOT_PORT_RESERVED)) ) then
BOOT_PORT_RESERVED
el se
BOOT_PCRT _8;
state BOOT_PORT_16:
if (PowerQJ OC WR TE OONFI G REG &
(BPS_DATA BI T.pi n == BOOT_PCRT 32) &
(! KA_PON RESET # (BPS_PON DEFAULT != BOOT_PORT_16)) #
( KA_PON_RESET ‘& (BPS_PON DEFAULT == BCOOT_PCRT_32)) ) then
BOOT_PCRT '32
else if (PowerQJ CC WR TE_CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PORT_8) &
(! KA PON RESET # (BPS_PON DEFAULT != BOOT_PCRT 16)) #
( KA ‘PON _RESET & (BPS_PON DEFAULT == BOOT_PCRT 8)) ) then
BOOT_PCRT_8

154 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

else if (Power QI CC_ WR TE_CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PORT_RESERVED) &
(! KA PON_RESET # (BPS_PCN DEFAULT != BOOT_PCRT 16)) #
(KA PON RESET & (BPS _PON DEFAULT == BOOT_PORT_RESERVED)) ) then
BOOT_PORT_RESERVED
el se
BOOT_PCRT_16;
st at e BOOT_PCORT_RESERVED:
if (PowerQJ CC WR TE_CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PCRT_32) &
(! KA PON_RESET # (BPS_PCN DEFAULT != BOOT_PCRT RESERVED)) #
(KA_PON RESET & (BPS_PON DEFAULT == BQOT_PCRT.32)) ) then
BOOT_PCORT_32
else if (Power QU CCWR TE_CONFI G REG &
(BPS_DATA BI T. pi n == BOOT_PCRT_16) &
(! KA_PON RESET # (BPS_PON DEFAULT ! = BOOT_PORT_RESERVED)) #
(KA PON RESET & (BPS PON DEFAULT == BOOT_PORT _16)) ) then
BOOT_PCRT_16
else if (Power QU CC_WR TE_CONFI G REG &
(BPS DATA BI T. pin == BOOT_PORT 8) &
(! KA_PON RESET # (BPS_PON DEFAULT"! = BOOT_PORT_RESERVED)) #
(KA _PON RESET & (BPS_PON DEFAULT == BOOT_PCRT_8)) ) then
BOOT_PCRT 8
el se
BOOT_PCRT_RESERVED,
Nk kA kA K kR kR Rk kK Rk Kk kK A KRRk Kk Rk Kk Rk kK Rk Rk Kk Rk kK Rk K kK kA
st at e_di agr am RSV6
state ! RSV6_ACTI VE
i f (Power QU OC WR TE QONFI G REG &
(RSV6_DATA BI T. pin == RSV6_ACTI VE) &
(! KA PON _RESET # (RSV6_PON DEFAULT != | RSV6_ACTI VE)) #
(KA PON RESET & (RSV6_PCN DEFAULT == RSV6_ACTI VE)) ) then
RSV6_ACTI VE
el se
I RSV6_ACTI VE;
state RSV2_ACTI.VE
if (Power QJ OC WR TE_OONFI G REG &
(RSV6_DATA BIT. pin == | RSV6_ACTI VE) &
(! KA_PCN RESET # (RSV6_PON DEFAULT != RSV6_ACTI VE)) #
(KA _PON RESET & (RSV6_PON DEFAULT == ! RSV6_ACTIVE)) ) then
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I RSV6_ACTI VE
el se
RSV6_ACTI VE;

R R R R R R R Rk R R R R R R Rk Sk Rk o R R AR R Sk R S R R ko kR R S R o Rk R R R R o

state_di agram | SB
state | NT_SPACE BASE 0x00000000:
if (Power QU OC WR TE_OONFI G REG &
(1 SB_DATA BIT. pi n == | NT_SPACE BASE 0x00F00000)" &
(! KA_PON RESET # (I SB_PON DEFAULT != | NT_SPACE-BASE 0x00000000)) #
(KA PON RESET & (1 SB_PON DEFAULT == | NT_SPACE BASE 0x00F00000)) ) then
| NT_SPACE_BASE_0x00F00000
else if (Power QU CC WR TE_OONFI G REG &
(1 SB_DATA BI T. pi n == | NT_SPACE_BASE O0xFF000000) &
(' KA _PON RESET # (1SB_PON DEFAULT ! = | NT.SPACE BASE 0x00000000)) #
(KA_PON RESET & (1 SB_PON DEFAULT == I'NT.SPACE_BASE 0xFF000000)) ) then
I NT_SPACE BASE_0xFFO00000
else if (Power QJ CC_WR TE_CONFI G REG. &
(1 SB_DATA BI T. pi n == | NT_SPACE_BASE O0xFFF00000) &
(! KA PON RESET # (1 SB_PCN DEFAULT.!= | NT_SPACE BASE 0x00000000)) #
(KA _PON_RESET & (1 SB_PON DEFAULT == | NT_SPACE_BASE OxFFF00000)) ) then
I NT_SPACE BASE 0xFFFO0000
el se
I NT_SPACE_BASE_0x00000000;

state | NT_SPACE BASE 0x00F00000:
if (PowerQJ OC WR TE_CONFl G REG &
(1 SB_DATA BIT. pi n ==, | NT_SPACE_BASE 0x00000000) &
(! KA PON RESET # (1 SB'PCN DEFAULT ! = | NT_SPACE BASE 0x00F00000)) #
(KA_PON RESET & (| SB_PON DEFAULT == | NT_SPACE_BASE 0x00000000)) ) then
| NT_SPACE_BASE 0x00000000
else if (Power QU CCWR TE_CONFI G REG &
(1 SB_DATA BI T.pin == | NT_SPACE_BASE 0xFF000000) &
(' KA _PON RESET # (1SB_PON DEFAULT ! = | NT_SPACE BASE 0x00F00000)) #
(KA PON RESET & (1 SB_PON DEFAULT == | NT_SPACE BASE OxFF000000)) ) then
| NT_SPACE_BASE 0xFF000000
else if (PowerQJ CC_WR TE_CONFI G REG &
(1 SB_DATA BI T. pi n == | NT_SPACE_BASE OxFFF00000) &
(! KA'PON RESET # (1 SB_PON DEFAULT != | NT_SPACE BASE 0x00F00000)) #
(KA_PON RESET & (1 SB_PON DEFAULT == | NT_SPACE_BASE 0xFFF00000)) ) then
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| NT_SPACE_BASE_0xFFF00000
el se
| NT_SPACE_BASE 0x00F00000;

state | NT_SPACE BASE 0xFF000000:
if (PowerQJ CC WR TE_COWFI G REG &
(1 SB_DATA BI T. pi n == | NT_SPACE_BASE 0x00000000) &
(! KA PON_RESET # (1 SB_PCN DEFAULT ! = | NT_SPACE BASE OxFF000000)) #
(KA_PON RESET & (|1 SB_PON DEFAULT == | NT_SPACE_BASE'0x00000000)) ) then
| NT_SPACE_BASE_0x00000000
else if (Power QU CC_ WR TE_CONFI G REG &
(1 SB_DATA BIT. pi n == | NT_SPACE BASE 0x00F00000) &
(! KA_PON RESET # (I SB_PON DEFAULT != | NT_SPACE BASE OxFF000000)) #
(KA PON RESET & (1 SB_PON DEFAULT == | NT/SPACE BASE 0x00F00000)) ) then
| NT_SPACE_BASE_0x00F00000
else if (Power QI CC_WR TE_CONFI G REG &
(1 SB_DATA BI T. pi n == | NT_SPACE_BASE OxFFF00000) &
(' KA _PON _RESET # (1 SB_PON DEFAULT ! =-l NT_SPACE BASE 0xFFO00000)) #
(KA PON_RESET & (| SB_PON DEFAULT == | NT_SPACE BASE OxFFF00000)) ) then
I NT_SPACE BASE_0xFFF00000
el se
| NT_SPACE_BASE_0xFF000000;

state | NT_SPACE _BASE 0xFFF00000:
if (Power QJ OC WR TE_OONFI G REG &
(1 SB_DATA BI T. pi n == | NT “SPACE_BASE 0x00000000) &
(! KA_PON _RESET # (1SB_PON DEFAULT != | NT_SPACE BASE OxFFF00000)) #
(KA_PON _RESET & (1 SB.PON DEFAULT == | NT_SPACE_BASE 0x00000000)) ) then
| NT_SPACE_BASE .0x00000000
else if (Power QJ CC.WR TE_CONFI G REG &
(1 SB_DATA BIT. pi.n == | NT_SPACE BASE 0x00F00000) &
(! KA PON RESET #(1 SB_PCN DEFAULT ! = | NT_SPACE BASE OxFFF00000)) #
(KA_PON RESET. & (| SB_PON DEFAULT == | NT_SPACE_BASE 0x00F00000)) ) then
I NT_SPACE_BASE 0x00F00000
else if (PowerQJ CC_ WR TE_CONFI G REG &
(1 SB_DATA BI T. pi n == | NT_SPACE BASE OxFFO00000) &
(! KA _PON RESET # (I SB_PON DEFAULT != | NT_SPACE BASE OxFFF00000)) #
(KA PON'RESET & (1 SB_PON DEFAULT == | NT_SPACE BASE OxFF000000)) ) then
I'NT_SPACE_BASE _0xFF000000

el se
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| NT_SPACE_BASE_OxFFF00000;
ok kA kAR KR KA KRk R KRRk Rk R KA KRk A R kKR kR R KRk kR K KAk Rk R kKA kR K Rk R kK kA
st at e_di agram DBGC
state DEBUG PI NS_POMO A 2:
i f (Power QU OC WR TE_OONFI G REG &
( DBGC _DATA BIT. pi n == DEBUG PI NS WATCH PO NTS) &
(! KA_PON_RESET # (DBGC_PON DEFAULT != DEBUG PINS POMD A 2)) #
(KA PON_RESET & (DBGC_PON DEFAULT == DEBUG PI NS WATCH PANTS)) ) then
DEBUG _PI NS WATCH PQ NTS
else if (Power QI CC_WR TE_CONFI G REG &
( DBGC_DATA BI T. pi n == DEBUG PI NS_RESREVED) &
(! KA PON _RESET # (DBGC_PON DEFAULT != DEBUG PINS POMOI A 2)) #
(KA _PON RESET & (DBGC_PON DEFAULT == DEBUGPI NS RESREVED)) ) then
DEBUG PI NS_RESREVED
else if (Power QJ CC_WR TE_CONFI G REG &
( DBGC_DATA BI T. pi n == DEBUG PI NS_FCR/SHOW &
(! KA PON RESET # (DBGC_PON DEFAULT 1'=<DEBUG PINS PCMO A 2)) #
(KA _PON_RESET & (DBGC_PON DEFAULT .==-DEBUG PI NS_FCR SHOW) ) then
DEBUG PI NS_FCR_SHOW
el se
DEBUG PI NS_PCMO A 2;

state DEBUG PI NS WATCH PO NTS:
if (PowerQJ OC WR TE_CONFI G REG &
(DBGC_DATA BIT. pin == DEBUG PINS POMO A 2) &
(! KA PON_RESET # (DBGC PON DEFAULT != DEBUG PI NS WATCH PO NTS)) #
(KA _PON_RESET & (DBGC_PON DEFAULT == DEBUG PINS POMOI A 2)) ) then
DEBUG PI NS_PCMOI A2
else if (Power QI CC_WR TE_CONFI G REG &
( DBGC_DATA BI T. pin == DEBUG PI NS_RESREVED) &
(! KA_PON RESET # (DBGC_PON DEFAULT != DEBUG PI NS WATCH PQI NTS)) #
(KA PON RESET & ('DBGC_PON DEFAULT == DEBUG PI NS RESREVED)) ) then
DEBUG PI NS_RESREVED
else if (PowerQJ CC_WR TE_CONFI G REG &
(DBGC_DATA BI'T. pi n == DEBUG PI NS_FCR SHOW &
(! KA PON RESET # (DBQGC PON DEFAULT ! = DEBUG PI NS WATCH PO NTS)) #
(KA_PON RESET & (DBGC_PON DEFAULT == DEBUG PINS FCR SHOW) ) then
DEBUG PI NS_FCR_SHOW
el se
DEBUG PI NS_WATCH PQ NTS;
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state DEBUG PI NS _RESREVED
i f (PowerQJ CC WR TE_CONFI G REG &
(DBGC_DATA BI T. pin == DEBUG PINS PCMO A 2) &
(! KA PON_RESET # (DBGC_PON DEFAULT != DEBUG PI NS RESREVED)) #
(KA_PON RESET & (DBGC_PON DEFAULT == DEBUG PINS PCMJ A'2)) ) then
DEBUG PI NS_PCMO A 2
else if (PowerQJ CC WR TE_CONFI G REG &
( DBGC _DATA BI T. pi n == DEBUG PI NS WATCH PQ NTS) /&
(! KA_PON_RESET # (DBGC_PON DEFAULT ! = DEBUG PI'NS RESREVED)) #
(KA PON RESET & (DBGC_PON DEFAULT == DEBUG PI NS WATCH PO NTS)) ) then
DEBUG PI NS_WATCH PQ NTS
else if (PowerQJ CC WR TE_CONFI G REG &
( DBGC_DATA BI T. pi n == DEBUG PI NS_FCR SHOW: &
(! KA_PON RESET # (DBGC_PON DEFAULT ! = DEBUG PI NS RESREVED)) #
(KA PON_RESET & (DBGC_PCN DEFAULT ==/DEBUG PI NS FCR SHOW) ) then
DEBUG PI NS _FCR_SHOW
el se
DEBUG PI NS_RESREVED,
state DEBUG PI NS _FCR SHOW
if (PowerQJ OC WR TE_CONFI G REG &
(DBGC_DATA BIT. pin == DEBUG PINS POMO A 2) &
(! KA PON RESET # (DBGC_PON DEFAULT != DEBUG PI NS FCR SHOW) #
(KA _PON RESET & (DBGC_PON. DEFAULT == DEBUG PINS POMOI A 2)) ) then
DEBUG PI NS_PCMO A 2
else if (Power QU CC_ WR TE CONFI G REG &
( DBGC_DATA BI T. pi n == DEBUG PI NS WATCH PO NTS) &
(! KA_PON_RESET # (DBGC PON DEFAULT != DEBUG PI NS FCR SHOW) #
(KA PON RESET & (DBGC PON DEFAULT == DEBUG PI NS WATCH PO NTS)) ) then
DEBUG PI NS_WATCH PO NTS
else if (Power QI CC_WR TE_CONFI G REG &
( DBGC_DATA BI T. pi'n == DEBUG PI NS_RESREVED) &
(! KA_PON RESET # (DBGC_PON DEFAULT != DEBUG PI NS FOR SHOW) #
(KA_PON_RESET /& (DBGC_PON DEFAULT == DEBUG PI NS_RESREVED)) ) then
DEBUG PI'NS_RESREVED
el se
DEBUG PI NS_FCR_SHOW
Nk kK ko kR ARk ko kK Kk Kk kKK Kk Kk Kk Kk Kk Kk kK Rk Rk kK Kk Kk kK kA K kK K
st at e_di agram DBPC
state DEBUG PORT_ON JTAG
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i f (Power QU OC WR TE_CONFI G REG &
(DBPC DATA BI T. pi n == DEBUG PCRT_NCN EXI STANT) &
(! KA_PON RESET # (DBPC_PON DEFAULT ! = DEBUG PORT_CN JTAQ). #
(KA _PON_RESET & (DBPC_PON DEFAULT == DEBUG PCRT_NON EXISTANT)) ) then
DEBUG_PCRT_NON_EXI STANT
else if (PowerQJ CC_WR TE_CONFI G REG &
(DBPC _DATA BI T. pi n == DEBUG PCRT_RESERVED) &
(! KA PON_RESET # (DBPC_PON DEFAULT != DEBUG PCRT OGN JTAQ) #
(KA_PON RESET & (DBPC_PON DEFAULT == DEBUG PORT.RESERVED)) ) then
DEBUG PCRT_RESERVED
else if (Power QU CC_ WR TE_CONFI G REG &
(DBPC_DATA BI T. pi n == DEBUG PCRT_ON DEBUG PINS) &
(! KA PON_RESET # (DBPC_PON DEFAULT != DEBUG.PORT ON JTAG) #
(KA PON RESET & (DBPC_PCN DEFAULT == DEBUG PCRT_ON DEBUG PINS)) ) then
DEBUG_PCRT_CN_DEBUG PI NS
el se
DEBUG PORT ON JTAG

st at e DEBUG PORT_NON_EXI STANT:
i f (Power QU OC WR TE_OONFI G REG &
( DBPC_DATA BI T. pi n == DEBUG PCRT-ON JTAQ &
(! KA PON_RESET # (DBPC_PCN DEFAULT != DEBUG PCRT_NCN EXI STANT)) #
(KA PON RESET & (DBPC_PCN DEFAULT == DEBUG PCRT_ON JTAG) ) then
DEBUG_PCRT_CON_JTAG
else if (PowerQJ CC_WR TE_CONFI G REG &
(DBPC _DATA BI T. pi n == DEBUG PCRT_RESERVED) &
(! KA_PON _RESET # (DBPC PON DEFAULT ! = DEBUG PCRT_NON EXI STANT)) #
(KA_PON RESET & (DBPC_PON DEFAULT == DEBUG PORT_RESERVED)) ) then
DEBUG PORT RESERVED
else if (Power QJ CC.WR TE_CONFI G REG &
(DBPC_DATA BI T. pi n == DEBUG PCRT_ON DEBUG PINS) &
(! KA PON_RESET #( DBPC_PON DEFAULT != DEBUG PCRT_NCN EXI STANT)) #
( KA_PON_RESET. & (DBPC_PON DEFAULT == DEBUG PORT_CN DEBUG PINS)) ) then
DEBUG PCRT_ON DEBUG PI NS
el se
DEBUG_PCRT_NON_EXI STANT;

state DEBUG/PORT RESERVED:
if (PowerQU CC WR TE_CONFI G REG &
(DBPC_DATA BI T. pi n == DEBUG PCRT_ON JTAQ &
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(! KA PON RESET # (DBPC PON DEFAULT != DEBUG PCRT RESERVED)) #
(KA PON RESET & (DBPC_PCN DEFAULT == DEBUG PORT_ON JTAG) ) then
DEBUG PCRT_CN_JTAG
else if (Power QU CCWR TE_CONFI G REG &
(DBPC DATA BI T. pi n == DEBUG PCRT_NCN EXI STANT) &
(! KA PON RESET # (DBPC_PON DEFAULT != DEBUG PORT RESERVED)) #
(KA PON RESET & (DBPC PCN DEFAULT == DEBUG PCRT_NCN'EXI STANT)) ) then
DEBUG PORT_NON_EXI STANT
else if (Power QI CC_WR TE_CONFI G REG &
(DBPC_DATA BI T. pi n == DEBUG PCRT_CN DEBUG PI NS)~&
(! KA PON_RESET # (DBPC PON DEFAULT ! = DEBUG PCRT RESERVED)) #
(KA_PON RESET & (DBPC _PON DEFAULT == DEBUG PORT_ON DEBUG PINS)) ) then
DEBUG PORT_CN DEBUG PI NS
el se
DEBUG PCRT_RESERVED,

stat e DEBUG PORT_CON DEBUG PI NS:
i f (Power QJ CC_ WR TE_OONFI G REG &
(DBPC_DATA BI T. pi n == DEBUG PCRT. ON JTAQ &
(! KA PON RESET # (DBPC PON DEFAULT != DEBUG PCRT_CN DEBUG PINS)) #
(KA _PON_RESET & (DBPC_PON DEFALLT == DEBUG PORT_CN JTAG)) ) then
DEBUG PCRT_CN_JTAG
else if (Power QU CC WR TE_ CONFI'G REG &
( DBPC_DATA BI T. pi n == DEBUG_PORT_NON_EXI STANT) &
(! KA_PON RESET # (DBPC_PON-DEFAULT ! = DEBUG PORT_ON DEBUG PINS)) #
(KA PON RESET & (DBPC PON DEFAULT == DEBUG PCRT_NCN EXI STANT)) ) then
DEBUG_PCRT_NON_EXI'STANT
else if (Power QJ CC_ WR'TE_CONFI G_REG &
( DBPC_DATA BI T. pi n ==" DEBUG PCRT_RESERVED) &
(! KA_PON_RESET #:(DBPC_PON DEFAULT ! = DEBUG PORT_CN DEBUG PINS)) #
(KA_PON_RESET &.(DBPC PON DEFAULT == DEBUG PORT_RESERVED)) ) then
DEBUG PORT RESERVED
el se
DEBUG_PCRT_CN_DEBUG PI NS;

R R R R R R R Rk R R R Rk ek R A R R R kR o Sk R R R R R R ko Sk Sk R R R Rk ok R R S R ok

st at e_di agram RSV13
state ! RSV13_ACTI VE
if (PoverQJ CC WR TE CONFI G REG &
(RSV13_DATA BIT. pi n == RSV13_ACTI VE) &
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(! KA PON RESET # (RSV13_PON DEFAULT != ! RSVI3_ACTIVE)) #
(KA PON RESET & (RSV13_PON DEFAULT == RSV13_ACTIVE)) ) then
RSV13_ACTI VE
el se
I RSV13_ACTI VE;
state RSV13_ACTI VE
i f (Power QU OC WR TE_CONFI G REG &
(RSV13_DATA BIT. pin == | RSV13_ACTI VE) &
(! KA PON _RESET # (RSV13_PON DEFAULT != RSV13_ACTI VE)) #
(KA PON RESET & (RSV13_PON DEFAULT == ! RSV13_ACII'VE)) ) then
I RSV13_ACTI VE
el se
RSV13_ACTI VE;
e Ty
st at e_di agr am RSV14
state ! RSV14_ACTI VE
i f (Power QU OC WR TE_OONFI G REG &
(RSV14_DATA BI T. pi n == RSV14_ACTI VE)-&
(! KA PON RESET # (RSV14_PON DEFAULT ! = | RSV14_ACTIVE)) #
(KA PON RESET & (RSV14_PON DEFAULT == RSV14 _ACTIVE)) ) then
RSV14_ACTI VE
el se
I RSV14_ACTI VE;
state RSV14_ACTI VE
if (Power QJ OC WR TE_OONFI G REG &
(RSV14_DATA BIT. pin == I RSV14_ACTI VE) &
(! KA_PON RESET # (RSVL14 PON DEFAULT != RSV14_ACTIVE)) #
(KA PON_RESET & (RSV14_ PON DEFAULT == | RSV14_ACTIVE)) ) then
I RSV14_ACTI VE
el se
RSV14_ACTI VE
Nk kK kR Kk Rk ko kK Rk Rk Kk Kk Rk kR kK Kk Kk kR Rk Rk kK Kk kK kK Ak K kK
st at e_di agr am RSV15
state ! RSV15_ACTI VE
i f (Power QU OC'WR TE CONFI G REG &
(RSV15_DATA BI T. pi n == RSV15_ACTI VE) &
(! KA PON RESET # (RSV15_PON DEFAULT != I RSVI5_ACTIVE)) #
(KA PON'RESET & (RSV15_PON DEFAULT == RSV15_ACTIVE)) ) then
RSV15_ACTI VE

el se
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I RSV15_ACTI VE;
state RSV15_ACTI VE
i f (PowerQJ CC WR TE_COVFI G REG &
(RSV15_DATA BIT.pin == | RSV15_ACTI VE) &
(! KA PON RESET # (RSV15_PON DEFAULT != RSV15_ACTI VE)) #
(KA_PON RESET & (RSV15_PON DEFAULT == ! RSV15_ACTI VE)).) then
I RSV15_ACTI VE
el se
RSV15_ACTI VE;

LR R SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Control Register.

LR R R R S R S SRR S S SRR S SRR RS SRS SRS E SRR E R R R EREEEEEREERE R EEE RS

equat i ons

WdeCont Reg. ¢l k = SYSCOLK;
DrivenCont Reg. oe = ~hfff;

st at e_di agram Fl ashEn~
state FLASH ENABLED:
i f (Power QU OC WR TE_OONTROL_REGL &
( FLASH ENABLE_DATA BI T. pi n == ! FLASH ENABLED) &
(! KA _PON RESET # (FLASH ENABLE PON DEFAULT ! = FLASH ENABLED)) #
(KA PON RESET & ( FLASH ENABLE PON DEFAULT == ! FLASH ENABLED)) ) then
! FLASH ENABLED
el se
FLASH ENABLED,
state ! FLASH ENABLED
i f (PowerQJ CC WR TE_CONTROL_REGL &
( FLASH ENABLE DATA BIT. pin == FLASH ENABLED) &
(! KA_PON _RESET #:( FLASH ENABLE PON DEFAULT != ! FLASH ENABLED)) #
(KA PON RESET & (FLASH ENABLE PON DEFAULT == FLASH ENABLED)) ) then
FLASH ENABLED
el se
I FLASH ENABLED;
Wk ko ko ko kK Kok Rk ok ok ko ko ko ok kK kK Kk ko ko ok ko ko ko ok ko ko ok ko ko kK kK kK
st at e_di agram Dr anEn
state DRAM ENABLED:
i f (Power Qi OC WR TE_OONTROL_REGL &
( DRAM ENABLE_DATA BI T. pi n == ! DRAM ENABLED) &
(! KA PON_RESET # (DRAM ENABLE PON DEFAULT ! = DRAM ENABLED)) #
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(KA PON RESET & ( DRAM ENABLE_PON DEFAULT == ! DRAM ENABLED)) ) then
| DRAM ENABLED
el se
DRAM ENABLED;
state ! DRAM ENABLED:
i f (PowerQJ CC_ WR TE_OONTROL_REGL &
( DRAM ENABLE_DATA BI T. pi n == DRAM ENABLED) &
(! KA PON RESET # (DRAM ENABLE PON DEFAULT != | DRAM.ENABLED)) #
(KA _PON_RESET & (DRAM ENABLE PON DEFAULT == DRAM ENABLED)) ) then
DRAM ENABLED
el se

| DRAM ENABLED,

R R ok R R R Rk R R R R Rk R R ok R R R R R R Sk R Rk R R Rk kS R Rk R R R R R R R

st at e_di agram Et hEn~
state ETH ENABLED:
i f (Power QU OC WR TE_OONTROL_REGL &
( ETH_ENABLE _DATA BIT.pin == | ETH ENABLED) &
(! KA PON RESET # (ETH ENABLE PON DEFAULT ! = ETH ENABLED)) #
(KA PON RESET & (ETH ENABLE PON DEFAULT == ! ETH ENABLED)) ) then
| ETH_ENABLED
el se
ETH _ENABLED,
state ! ETH ENABLED:
i f (Power QU CC_ WR TE_CONTROL:-REGL &
( ETH_ENABLE_DATA BI T. pi n == ETH ENABLED) &
(! KA_PON RESET # (ETH_ENABLE PON DEFAULT != ! ETH ENABLED)) #
(KA PON_RESET & (ETH.ENABLE PON DEFAULT == ETH ENABLED)) ) then
ETH ENABLED
el se
| ETH_ENABLED;
-
stat e_di agram | nf RedEn~
state | NF_RED ENABLE:
i f (Power QU OC'WR TE OONTROL_REGL &

(I NF_RED_ENABLE DATA BIT.pin == ! | NF_RED ENABLE) &
(! KA PON RESET # (I NF_RED ENABLE PON DEFAULT != | NF_RED ENABLE)) #
(KA_PON'RESET & (I NF_RED ENABLE PON DEFAULT == || NF_RED ENABLE)) ) then
I'IENF_RED ENABLE
el se
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| NF_RED ENABLE;
state ! | NF_RED ENABLE:
i f (PowerQJ CC_WR TE_OONTROL_REGL &
(I NF_RED ENABLE DATA BI T.pin == | NF_RED ENABLE) &
(! KA PON RESET # (| NF_RED ENABLE PCN DEFAULT != ! I NF_RED ENABLE)) #
(KA_PCN_RESET & (I NF_RED ENABLE PON DEFAULT == | NF/RED ENABLE)) ) then
| NF_RED ENABLE
el se
I | NF_RED ENABLE;
Nk kK kR kR Kk ko kK Kk ok ko kK Kk ko kR kK kK kR Kk ok kA kK Rk ko kK Kk ko kK K kK kK
st at e_di agr am Fl ashCf gen~
state FLASH CFG ENABLE
if (Power QU CC WR TE OONTROL_REGL &
(FLASH CFG ENABLE_DATA BI T. pi n == ! FLASH GFG ENABLE) &
(! KA_PON RESET # (FLASH COFG ENABLE PON DEFAULT ! = FLASH CFG ENABLE)) #
(KA PON RESET & (FLASH CFG ENABLE PON DEFAULT == ! FLASH CFG ENABLE)) ) then
| FLASH CFG ENABLE
el se
FLASH OFG ENABLE;
state ! FLASH CFG ENABLE:
if (PowerQJ OC WR TE CONTROL_REGL &
(FLASH OFG ENABLE DATA BIT. pi-n == FLASH CFG ENABLE) &
(! KA PON RESET # (FLASH CFGENABLE PON DEFAULT != ! FLASH OFG ENABLE)) #
(KA_PON RESET & (FLASH OFG ENABLE PON DEFAULT == FLASH CFG ENABLE)) ) then
FLASH CFG ENABLE
el se
| FLASH CFG_ENABLE;
Nk ko Kk ko ko kR ok Kk ko kK kK ko ko Kk Kk ko ko ko ko ko ko kK ko kK kK ko kK kK kK ok ko kR ko kK kK
"* To avoid in advertant wite to the Control Register Enable bit, which m ght
"* result in a need to re-power the board - protection logic is provided.
"* In order of witing.the Control Register Enable this bit in the status register
"* nust be negated. After any wite to the control register, this bit asserts
"* again (to protected node)

LR S SRR SRR S S SRR EESSS SRS SR RS EEE SRR EE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

equat i ons
Ot RegEnProt ect ~. cl k = SYSCLK;

stat e_di agram Ont RegEnPr ot ect ~
state ONT_REG EN PROTECT:
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i f (Power QU OC WR TE OONTROL_RE® &
(ONT_REG EN PROTECT DATA BI T. pi n == | ONT_REG EN PROTECT) &
(! KA PON_RESET # (CNT_REG EN PROTECT PON DEFAULT ! = ONT_REG EN PROTECT)) #
(KA PON RESET & (ONT_REG EN PROTECT PON DEFAULT == ! ONT_REG EN PROTECT)) ) then
! ONT_REG EN_PROTECT
el se
ONT_REG EN PROTECT:;
state ! ONT_REG EN PROTECT:
if (PowerQJ CC WR TE_OONTROL_RE@ &
(ONT_REG EN PROTECT _DATA BI T. pi n == ONT_REG EN-PROTECT) &
(! KA PON_RESET # (CNT_REG EN PROTECT PON DEFAULT != ! ONT_REG EN PROTECT)) #
(KA _PON _RESET & (ONT_REG EN PROTECT_PON DEFAWLT == ONT_REG EN PROTECT)) #
Power QU CC_WRI TE_CONTRCL_REGL) then " any wite to control reg 1
ONT_REG EN PROTECT
el se
! ONT_REG EN_PROTECT;

LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

"* protected by OntRegEnProtect~ to prevent frominadvertant wite
-
st at e_di agr am Ont RegEn~
stat e CONT_REG ENABLE:
i f (Power QU OC WR TE_ OONTROL_REGL & (Ont RegEnProtect~.fb = ONT_REG EN PROTECT) &
( OONT_REG ENABLE DATA BI T. pin == ! OONT_REG ENABLE) &
(! KA PON_RESET # (CONT_REG ENABLE_PON DEFAULT != CONT_REG ENABLE)) #
(KA PON RESET & ( OONT_REG ENABLE PCN DEFAULT == ! OONT_REG ENABLE)) ) then
| OONT_REG _ENABLE
el se
CONT_REG ENABLE;
state ! OONT_REG ENABLE: " in fact not applicable
i f (PowerQJ CC WR TE CONTROL_REGL &
( OONT_REG ENABLEDATA BI T. pi n == CONT_REG ENABLE) &
(! KA_PON _RESET # (CONT_REG ENABLE PON DEFAULT != ! CONT_REG ENABLE)) #
(KA PON_RESET ‘& ( QONT_REG ENABLE PCN DEFAULT == OONT_REG ENABLE)) ) then
CONT_REG ENABLE
el se
| QONT_REG ENABLE;

R R R R R R R R o R R R R R R S kA R R Ik ko Sk R R Rk Sk kR R R Rk Sk R R R R o R R R

st at e_di agr am RS232En~
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state RS232_ENABLE
i f (PowerQJ CC WR TE_OONTROL_REGL &
(RS232_ENABLE DATA BIT. pi n == | RS232_ENABLE) &
(! KA PON RESET # (RS232_ENABLE PON DEFAULT ! = RS232_ENABLE)) #
(KA PON RESET & (RS232_ENABLE PON DEFAULT == | RS232_ENABLE)) ) then
| RS232_ENABLE
el se
RS232_ENABLE;
state ! RS232_ENABLE:
i f (Power QU OC WR TE_OONTROL_REGL &
(RS232_ENABLE DATA BIT. pin == RS232_ENABLE) &
(! KA_PCN RESET # (RS232_ENABLE PON DEFAULT/!= ! RS232_ENABLE)) #
(KA _PON RESET & (RS232_ENABLE PON DEFAULT == RS232_ENABLE)) ) then
RS232_ENABLE
el se
1 RS232_ENABLE;

LR R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

st at e_di agr am PccEn~
state PCC_ENABLE
i f (Power QU CC WR TE_OONTROL_REGL &
(PCC_ENABLE_DATA BI T. pi n =="LPCC ENABLE) &
(! KA_PON _RESET # (POC_ENABLE PON DEFAULT != PCC ENABLE)) #
(KA PON RESET & (PCC_ENABLE PON DEFAULT == ! PCC ENABLE)) ) then
| PCC_ENABLE
el se
POC_ENABLE;
state ! PCC ENABLE:
if (PowerQJ OC WR TE CONTROL_REGL &
(POC_ENABLE_DATA BI T.pi n == PCC ENABLE) &
(! KA PON_RESET #( POC_ENABLE_PON DEFAULT != ! PCC ENABLE)) #
(KA _PON _RESET. & (PCC_ENABLE PON DEFAULT == POC ENABLE)) ) then
PCC_ENABLE
el se
| PCC_ENABLE:;
Wk ko Kk ok ko kAR Kk ko kK kK ko kK ko Kk ko ko ko ko ko ko kK ko kK kK ko kK kK kK ko kK ko ko kK kK
st at e_di agr am PccVccOn~
state PCC_VOC O\
if (Power Q) CC_ WR TE_OONTROL_REGL &
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(POC VOC DATA BIT.pin == | POC VOC ON) &
(! KA PON_RESET # (POC VOC PON DEFAULT = POC VOC QN)) #
(KA_PON RESET & (PCC VCC PON DEFAULT == ! PCC VOC_ ON)) ) then
| POC VOC ON
el se
PCC VCC O\
state ! POC_VOC O\
i f (Power QU OC WR TE_OONTROL_REGL &
(POC_ VOC DATA BIT.pin == PCCVOCC OV &
(! KA_PON RESET # (PQC_VOC PON DEFAULT !'= | POCVCC QV)) #
(KA PON RESET & (PCC VOC PON DEFAULT == PCC/VCC ON)) ) then
PCC VCC_ ON
el se
I PCC VOC ON
T N T L
st at e_di agr am PccVpp
state PCC VPP _O:
if (PowerQJ CC_ WR TE_OONTROL_REGL &
(POC_VPP_DATA BI T.pin == PCC WP 12) &
(! KA PON RESET # (POC VPP_PON DEFAULT ! = POC VPP 0)) #
(KA _PON RESET & (PCC VPP_PCN DEFAULT == PCC VPP 12)) ) then
PCC VPP _12
else if (Power QU CC WR TE_ CONTRCL_REGL &
(POC_VPP_DATA BI T.pin == PCC VPP 5) &
(! KA_PON_RESET # (PCC_VPP-PON DEFAULT != POC VPP 0)) #
(KA PON RESET & (PCC VPP -PON DEFAULT == PCC VPP 5)) ) then
PCC_ VPP 5
else if (Power QI CC WR'TE_CONTRCL_REGL &
(PCC_VPP_DATA BI T.pin == PCC VPP_TS) &
(! KA_PON _RESET #:(PCC_VPP_PON DEFAULT != POC VPP 0)) #
(KA _PON_RESET &.(POC VPP_PCN DEFAULT == POC VPP_TS)) ) then
PCC VPP TS
el se
PCC_VPP_0;
state PCC VPP_12:
if (PowerQJ OC WR TE CONTROL_REGL &
(POC_VPP_DATA BI T.pin == PCC WP 0) &
(! KA PON RESET # (POC VPP_PON DEFAULT != PCC VPP 12)) #
( KA PCN RESET & (PCC VPP_PON DEFAULT == PCC VPP 0)) ) then
PCC VPP 0
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else if (Power QU CC WR TE_ CONTRCL_REGL &
(PCC_VPP_DATA BIT.pin == POC VPP 5) &
(! KA PON RESET # (POC VPP_PON DEFAULT != PCC VPP 12)) #
(KA PON RESET & (PCC VPP_PON DEFAULT == PCC VPP 5)) ) .then
PCC VPP 5
else if (Power QI CC WR TE_ CONTRCL_REGL &
(PCC_VPP_DATA BIT.pin == PCC VPP TS) &
(! KA PON RESET # (POC VPP_PON DEFAULT ! = PCC VPP 12)) #
(KA_PON RESET & (PCC VPP_PON DEFAULT == PCC VPP.TS)) ) then
PCC VPP_TS
el se
PCC_VPP_12;
state PCC VPP 5:
i f (Power QU OC WR TE_ OONTROL_REGL &
(POC_VPP_DATA BI T.pin == PCC VPP 0) &
(! KA_PON_RESET # (PCC_VPP_PON DEFAULT ''s POC VPP 5)) #
(KA PON RESET & (PCC VPP_PON DEFAULT == PCC VPP 0)) ) then
PCC VPP_0
else if (Power QU CC_ WR TE_ CONTRCL_REGL &
(PCC_VPP_DATA BIT.pin == PCC VPP 12) &
(! KA_PON RESET # (PCC_ VPP_PON DEFAULT != POC VPP 5)) #
(KA PON RESET & (PCC VPP_PON.-DEFAULT == PCC VPP _12)) ) then
POCC VPP 12
else if (Power QI CC WR TE_ CONTRCL_REGL &
(POC_VPP_DATA BI T. pin == PGC WPP_T9) &
(! KA PON RESET # (POC MPP PON DEFAULT ! = POC VPP 5)) #
(KA _PON _RESET & (PCC/VPP_PCN DEFAULT == PCC VPP TS)) ) then
PCC_VPP_TS
el se
PCC VPP _5;
state PCC VPP_TS:
i f (Power QU OC WR TE OONTROL_REGL &
(POC_VPP_DATA.BI T. pin == PCC VPP 0) &
(! KA_PON_RESET # (PCC_ VPP_PON DEFAULT != POC VPP _TS)) #
(KA PON RESET & (PCC VPP_PON DEFAULT == PCC VPP 0)) ) then
PCC VPP_0
else if (PowerQJ CC_ WR TE_ OONTRCL_REGL &
(PCC_VPP"DATA BIT. pin == PCC VPP 12) &
(! KA'PON RESET # (POC VPP_PCN DEFAULT != PCC VPP TS)) #
(KA_PON RESET & (PCC_VPP_PON DEFAULT == PCC VPP_12)) ) then
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PCC VPP_12
else if (Power QU CC WR TE_CONTROL_REGL &
(POC_VPP_DATA BI T.pin == PCC WP 5) &
(! KA PON RESET # (PCC VPP_PON DEFAULT != PCC VPP TS)) #
(KA PON_RESET & (PCC VPP_PON DEFAULT == PCC VPP 5)) ) then
PCC_VPP_5
el se
PCC VPP_TS;
N N L
st at e_di agram Hal f Wor d~
state HALF WORD:
i f (PowerQJ CC_ WR TE_OONTROL_REGL &
(HALF_WORD DATA BIT.pin == | HALF WORD) &
(! KA PON RESET # (HALF_WORD PON DEFAULT/ = HALF WRD)) #
(KA _PON _RESET & (HALF_WORD PON DEFAULT == ! HALF WORD)) ) then
| HALF_WORD
el se
HALF WWORD,
state ! HALF_WORD:
i f (Power QU OC WR TE_OONTROL_REGL &
(HALF_WORD DATA BIT.pin == HALF WRD) &
(! KA PON RESET # (HALF_WORD PON DEFAULT | = | HALF WRD)) #
(KA PON RESET & (HALF_WRD PCN DEFAULT == HALF WRD)) ) then
HALF WORD
el se
I HALF WORD,

AR S S SR SRS S S SRR S S S SRR E S TR SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

"* Read Registers.
"* Al registers have read capabilty.
Wk kok ok k ko ok ok ok k ok Kk ok k ok k ko K Kok Kk ok ok kok ok k ko ko ok ok k ok k ok ok ko Kk ok ko k ok k ok k ko Kk Kk ok K
equat i ons
Dat aCe = Power QU CC READ #
RESET_QOO\FI G DR VEN
Dat a. oe = Dat aCe;
"Data.oe = "hffff;

when (Power QU ©C_READ CONFI G REG #
RESET_CCNFI G DR VEN) t hen
Data = [ERB.fb, | P~. fb, RSV2.fb, BD S. f b, BPSO. f b, BPSL. f b, RSV6. f b,
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I SBO. f b, | SB1. f b, DBAMX. f b, DBGCL. f b, DBPQO. f b, DBPCL. f b,
RSV13. f b, RSV14. f b, RSV15. fb] ;
el se when (Power QU CC_READ CONTRCL_REGL) then
Dat a = ReadCont Regl;
el se when (Power QJ CC READ STATUS REGL) then
Data = [ Fl ashPD4, Fl ashPD3, FI ashPD2, Fl ashPD1,
Dr anPdEdo~, Dr anPD4, Dr anPD3, Dr anPD2, Dr anPPD1;
Ext Tool |1 0, Ext Tool | 1, Ext Tool | 2, Ext Tool | 3, PecVppG-, 0, 0] ;
el se when (Power QJ CC_READ STATUS RE®) then
Data =[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0];

end cnt_reg5
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APPENDIX B - ADII/E

The ADI parallel port supplies parallel link from the MPCADS to various host computers. This port is con-
nected via a 37 line cable to a special board called ADI (Application Development Interface) installed in the
host computer. Four versions of the ADI board are available to support connection to IBM-PC/XT/AT, MAC
II, VMEbus computers and SUN-4 SPARC stations. It is possible to.connect the MPC860ADS board to
these computers provided that the appropriate software drivers are installed on them.

Each MPC860ADS can have 8 possible slave addresses set for its:ADI port, enabling up to 8 MPC860ADS
boards to be connected to the same ADI board.

The ADI port connector is a 37 pin, male, D type connector. The connection between the MPC860ADS and
the host computer is by a 37 line flat cable, supplied with the’ADI board. FIGURE A-1 below shows the pin
configuration of the connector.

FIGURE A-1 ADI Port:Connector

O
Gnd |20 % gCC
gﬂg g% 3 | HST_ACK
ond | 53 4 | ADS_SRESET
ond | 540 5 | ADS_HRESET
ond |5 6 | ADS_SEL2
(+12V)N.C. 426 [/ | ADS_SEL1
HOsT_vcC {27 8 | ADS_SELO
HOST vcC . J28 9 | HOST_REQ

HOST vce | 29 12 ﬁgg—igg
HOST_ENABLE<- |30 —
12| N.C.
Gnd 31
13| N.C.
Gnd 32
14| N.C.
Gnd 33
15| N.C.
PDO | 34
pD2 |35 16| PDI
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 MPC860ADS.

Bel ADI Port Signal Description

The ADI port on the MPC860ADS was slightly modified to generate either hard reset or soft reset. This
feature was added to comply with the MPC’s reset mechanism.

In the list below, the directions 'I’, 'O’, and 'l/O’ are relative to the MPC860ADS board. (I.E. 'I' means input
to the MPC860ADS)

172 Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

NOTE:

Since the ADI was originated for the DSP56001ADS some of
its signals throughout the boards it was used with, were
designated with the prefix "ADS". This convention is kept with
this design also.
ADS_SEL(0:2) - '’
These three input lines determine the slave address of the MPC860ADS being accessed by the
host computer. Up to 8 boards can be addressed by one.ADI board.
ADS_SRESET -'I

This input line is used to generate Soft Reset for the MPC. When an ads is selected and this line
is asserted by the host computer, Soft Reset will'be generated to the MPC along with the Soft
Reset configuration applied during that sequence.

HOST_ENABLE~-'I

This line is always driven low by the ADI board:.\When an ADI is connected to the MPCADS, this

signals enabled the operation of the debug port'controller. Otherwise the debug port controller is
disabled and its outputs are tri-stated.

ADS_HRESET -'I’

When a host is connected, this line is used in conjunction with the addressing lines to generate a
Hard Reset to the MPC860ADS board. When this signal is driven in conjunction with the
ADS_SRESET signal, the ADI I/F state machines and registers are reset.

HOST_REQ -'I’
This signal initiates a host to MPC860ADS write cycle.
ADS_ACK -'0O’

This signal is the MPC860ADS response to the HOST_REQ signal, indicating that the board has
detected the assertion of HOST_REQ.

ADS_REQ-'O’
This signal initiates an MPC860ADS to host write cycle.
HST_ACK -'I

This signal serves as the host’s response to the ADS_REQ signal.
HOST _VCC -'I' (three lines)

These lines are power lines from the host computer. In the MPC860ADS, these lines are used by
the hardware to determine if the host computer is powered on.

+ PD(0:7) -'l/O’
These eight I/O lines are the parallel data bus. This bus is used to transmit and receive data from the host
computer.
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APPENDIX C - ADI Installation

Cel INTRODUCTION

This appendix describes the hardware installation of the ADI board into various host computers.
The installation instructions cover the following host computers:

1. IBM-PC/XT/AT

2. SUN - 4 (SBus interface)

Ce2 IBM-PC/XT/AT to MPC860ADS Interface

The ADI board should be installed in one of the IBM-PC/XT/AT motherboard system expansion slots. A
single ADI can control up to eight MPC860ADS boards. The ADI address in the computer is configured to
be at I/O memory addresses 100-102 (hex), but it may be reconfigured for an alternate address space.

CAUTION

BEFORE REMOVING OR INSTALLING ANY
EQUIPMENT IN THE IBM-PC/XT/AT
COMPUTER, TURN THE POWER OFF AND
REMOVE THE POWER CORD.

Ce21 ADI Installation in IBM-PC/XT/AT

Refer to the appropriate Installation and Setup-manual of the IBM-PC/XT/AT computer for instructions on
removing the computer cover.

The ADI board address block should be configured at a free 1/O address space in the computer. The
address must be unique and it must not fall within the address range of another card installed in the
computer.

The ADI board address block can be configured to start at one of the three following addresses:
* $100 - This address is unassigned in the IBM-PC
* $200 - This address is usually used for the game port
* $300 - This address is defined as a prototype port

The ADI board is factory configured for address decoding at 100-102 hex in the IBM-PC/XT/AT 1/O address
map. These are undefined peripheral addresses.
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FIGURE A-1 Physical Location of jumper JG1 and JG2

JG1 JG2

N

NOTE: Jumper JG2 should be left unconnected.

The following figure shows the required jumper.connection for each address configuration. Address 0 hex
is not recommended, and its usage might cause problems.

FIGURE A-2 JG1 Configuration Options

O ) © O C o ®) O O
O i) G ) O O O O
0 hex 100 hex 200 hex 300 hex

To properly install the ADI board, position its front bottom corner in the plastic card guide channel at the
front of the IBM-PC/XT/AT chassis. Keeping the top of the ADI board level and any ribbon cables out of
the way, lower the board until its connectors are aligned with the computer expansion slot connectors.
Using evenly distributed pressure, press the ADI board straight down until it seats in the expansion slot.

Secure the ADI board to.the computer chassis using the bracket retaining screw. Refer to the computer
Installation and Setup manual for instructions on reinstalling the computer cover.

Ce3 SUN-4-to MPC860ADS Interface

The ADI board should be installed in one of the SBus expansion slots in the Sun-4 SPARCstation
computer. A single ADI can control up to eight MPC860ADS boards.

175 Release 1.1a

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



Ce3el

F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

CAUTION

BEFORE REMOVING OR INSTALLING ANY
EQUIPMENT IN THE SUN-4 COMPUTER, TURN
THE POWER OFF AND REMOVE THE POWER
CORD.

ADI Installation in the SUN-4

There are no jumper options on the ADI board for the Sun-4 computer. The ADI board can be inserted into
any available SBus expansion slot on the motherboard.

Refer to the appropriate Installation and Setup manual for the Sun-4 computer for instructions on removing
the computer cover and installing the board in an expansionslot.

FIGURE A-3 ADI board for SBus

SBus

ADI Connector
Connector

Following is a summary of the Instructions in the Sun manual:

1. Turn off power to the system, but keep the power cord plugged in. Be sure to save all open files and
then the following steps should shut down your system:

hostname% /bin/su

Password: mypasswd

hostname# /usr/etc/halt

wait for the following messages.

Syncing file systems... done

Halted

Program Terminated

Type b(boot);, ¢(continue), n(new command mode)

When these messages appear, you can safely turn off the power to the system unit.

2. Open the system unit. Be sure to attach a grounding strap to your wrist and to the metal casing of the
power supply. Follow the instructions supplied with your system to gain access to the SBus slots.

3. Remove the SBus slot filler panel for the desired slot from the inner surface of the back panel of the
system unit. Note that the ADI board is a slave only board and thus will function in any available SBus
slot.

4. Slide the ADI board at an angle into the back panel of the system unit. Make sure that the mounting
plate on the ADI board hooks into the holes on the back panel of the system unit.

176

Release 1.1a

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



F"T\?ﬁf@e‘&ﬁ?ﬂé\ﬁ ggrcll Eﬁéqrds%rq's Manual

5. Push the ADI board against the back panel and align the connector with its mate and gently press
the corners of the board to seat the connector firmly.

6. Close the system unit.
7. Connect the 37 pin interface flat cable to the ADI board and secure.
8. Turn power on to the system unit and check for proper operation.
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Pagelintentionally Left Blank
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