Technical Data

MPC561AEVBUM/D
Rev. 1, 12/2003

Dual MPC561/2/3/4
Autotemp Evaluation Board
User’s Manual

Freescale Semiconductor, Inc.
als
"‘

M oo digital dna

intelligence everywhere”

1. Introduction

This document details how to use the dual MPC561/2/3/4 automotive
temperature

specified EVB (hereafter referred to as the EVB). This product is
designed to allow evaluation of the above parts within a temperature
range of —40°C to +125°C in a dual controller application.

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



Freescale Semiconductor, Inc.

INDEX

1. INTRODUCTION
2. EVB FEATURES 1
IMICU SUPPORT ...ttt ettt ettt ettt ettt et et et e e st e st eas et e eaeemtenseateessessemseseeaeessentesesetsessensessesnsensesesesersensentesrsensenaens 2
IMOU SOCKEL ...t ettt et ettt et ettt e e et et e e eee e eae e 2
CIOCK CUICUIETY ...t ettt t et b st b ettt e b e st s e b e s e e e s e st s e s es et es e st es et et s esensesesessesesensenas 2
SWWTT & SW3B...ooooeeeeeeeeeeeeee e et ettt et ettt ettt ettt et et e et e et et 2
EVB POWER SUPPLY ...ttt ettt ettt et et et at et et est e tesateatessesaesssessessessesasentessesseeteessensessesasensessesasessessensesessnsensans 2
IRAMSTBY SUPPIY / KEEP AlIVE POWEN ...........coooeoeiiieieieieieeieeee ettt sesns 3
POWEN OGK(PC33394).......ocooieieiieieeieeeee ettt bttt ettt s etk b et s b et et b e b st et se st ns s esens 3
CUSTOM REQUIBLON ..............cooeoveieieieee ettt ettt ettt et s st et se st es s s s st es et et et e ae s esese s s eanasess 5
EXTERNAL BUS INTERFACE .......ooouiiteetietteteeeteeteete et et et eae et s e te et et eaeeseeseesseaseeseeasessenseeseeteeasensesteessensesseessessensenseereensensens 5
EXTERNAL BUS INTERFACE SIGNALS.......ctititietteteeteeteete et et te et et eteeteeseessesssessessessenseesseseessesesssessensesseesseseensensesseenseneens 5
EXTERNAL MEMORY — OVERVIEW ......ooiviotiieitietteeeeeteetteee et eeeeeteeatentessesssestessensssssessessessesssessessensessssssensessesssesesnsensessssnsensens 6
Master MCUT Chip S@IECt CONNECLIONS.............cccoeeiiiiiieieieeieee ettt aesens 7
Slave MCU2 Chip SeleCt CONNECTIONS .............c.ccoeeeeeeeeeeeeeeeeeeeeeee e 7
AMD BURST FLASH INTERFACE.........cvitiitietteeeeteeteeeeteeteeteeeeeaeeteeateseeseessessessesssessessessesseessassensenseessessensessseseensensesseessensens 8
EVB SWITCH CONFIGURATION .....oiiiitiieieeieteteeeteeeeeteeteeee et esseesesasestessessssssessessessesssessessessssssessessessesssensessesssesesssessessesnsensans 8
RESEE CONFIQUIALION. ...ttt bbbttt bbb b s es st es st s s s sesens 8
CIOCK CUICUIETY ...ttt b ettt b bt b et s s se st se s et st b eses s ebete st esesesesess s esesensas 12
OLREI CONIIOI SWIICRES..........c..oooeeeeeeeeeeeeeeeeee e e et ettt ettt ettt ee e 13
IMCU RESET CONTROL ..ottt et ettt et et et eteeeteste et e et eeaeessassesasestessessessssssestesassssese et ensesssentessesssessessensesssensesesseeneans 13
DEBUG INTERFACE .......cuteteetieteeeeeete et eteeeeeeeeete et esteeteeteeseessessessessenseessestanseeseesseasenteassesseneenseseessenseseessenserseseessensensenseeneens 14
StANAAIrAd BDM INEEITACE...............ocoooeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt eeen 14
INEXUS INTEITACE CONNECION ... ettt et ettt et 16
CAN INTERFAGCE . ........cueoteeeeeeeeeeeeeeeeeeteeee ettt et et es e ea et en s es e et e s ens e s e esenteneesseseseessesensessessesensenseaa s ensens et ensens et sseneeneesensenseneene 17
SCI INTERFACE 18
AADIC SUPPORT ...ttt ettt ettt et et et et e e aesatesteaeeaeeataasetesatesteste s e et e essesseesesasentesse s seseessensesseensensessesteensenseaesaeenes 18
(070] N1 N[ {03 L] 35T OO 18
TPU ... e e ettt ettt ettt ettt ettt ettt et e e entene 19
QUADL ...ttt ettt ettt 19
QISIMOM ... e ettt ettt et ettt ettt 20
MIOS ... ettt ettt ettt ettt et eae e 20
INEQITUPRE POIT ...ttt ettt ettt et e e e e e e e s e e e eeeeneneas 20
CONTION POIT........c..oeoeeeeeeeeeeeeeee e e et et ettt ettt et et e et et ettt seeae e esesaan 21
AGAIESS POIT ... ettt ettt ettt ettt ettt et ettt ettt a ettt et ennn 21
DATADUS POIT..........ooooeeeeeeeeeeeeeee ettt ettt et ettt et ettt en et er ettt ettt e et 22
LOGIC ANAIYSEI CONNECIOLS..........ocuoieeeieieieiieieee ettt s et b et s st s et et b et s st st bese e esens 22
CPLD 24
LAYOUT CONSIDERATIONS 25

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



Freescale Semiconductor, Inc.

FIGURE 1 - EVB FUNCTIONAL LAYOUT (NOT TO SCALE).....cisteeirieteeirieteeesesestesesessesesessssesasesesessesesssesessssesessssesessssesensesens 1
FIGURE 2 - POWER SUPPLY SELECTION......ootitiitiiiiieteeeeeeteetesteste st estesaesseessessessessesssessesssessessessessesssassessessssssessessessesssonsens 3
FIGURE 3 - VDDSRAM POWER SUPPLY FILTER AND SELECTION ....uviiuieuiiiiteeteeeeeteeeeeeeeteeeeseeesesestessesssensesessessesnsennens 3
FIGURE 4 - POWEROAK INTEGRATED REGULATOR SOLUTION .....ocuiiuiiuiiiiitieteeeeiete et eeeesteeeeeteeseesesseensessenaesssoseensensesssensensens 4
FIGURE 7 — EBI SIGNAL CONNECTIONS........ccoiiitiitiieiiteeteeteeeeeeeete et esteeteeteeteessesteaseessessesssessessensessesssensensessseseensensesseesseneens 5
FIGURE 8 = MEMORY HIERARCHY ..ottt ettt ettt ettt eate et e ae e et et e e ea s e aaesaseensesasesassenseesatesssesatesasesnsesnseeseeneennes 6
FIGURE 9- RAM CHIP SELECT CONTROL.....oiiiiiieiiietieeieeeeeeeee et eae e eseae e sneens ERROR! BOOKMARK NOT DEFINED.
FIGURE 10- CYPRESS BURST RAM CONNECTION .....oovieuiiieeeeeeeeeeeeeeeee e ERROR! BOOKMARK NOT DEFINED.
FIGURE 11- NEC CONNECTIONS .......cctiitiotietiieieteeteeeeeteeteereeeeeveeve e esaeeveeneeneenseeaeensenes ERROR! BOOKMARK NOT DEFINED.
FIGURE 12- FLASH CHIP SELECT CONTROL ...cuviiviieietieeieeeeeeeeceeee e ERROR! BOOKMARK NOT DEFINED.
FIGURE 13- AMD /ST BURST FLASH MCU INTERCONNECTS .....ooovvvvienieiereereeneene ERROR! BOOKMARK NOT DEFINED.
FIGURE 14- LVI RESET CONTROL ....ouviivitieteetitecteeeeeteeveee e ete et eeveeveeneensenseeseensenes ERROR! BOOKMARK NOT DEFINED
FIGURE 15- BDIM CONNECTOR PINOUT ...ttt ettt ettt et ettt eae et et eeaesaesatestesaesasensensessesassatensesseessensesessesanenes 14
FIGURE 16- BDM CONNECTOR VOLTAGE TRANSLATION ......oooviiiiiniiieeeceeeeeeeeeeeeenes ERROR! BOOKMARK NOT DEFINED.
FIGURE 17— FPGA CONNECTIONS .....oiititietieteeeteeteeeeeseeteeteeseeseessesaeassessessesssessassensesssessensessesssessensensesssensensesesessensensessssnsenes 24
TABLE 1 - EVB CURRENT REQUIREMENTS........ooooviitiiieeeeieeeeeeeeeeeeeeeeeeeeeeveeeeeeaeesne e ERROR! BOOKMARK NOT DEFINED.
TABLE 2- THRESHOLD VOLTAGES FOR MCU / BUFFER / MEMORY INTERFACE ........ ERROR! BOOKMARK NOT DEFINED.
TABLE 3- MEMORY SUPPLY VOLTAGES......c.oiotiitiieeeeeeeeeteeeeeeete ettt eeeseereeneeneens ERROR! BOOKMARK NOT DEFINED
TABLE 4- CYPRESS BURST RAM SIGNAL DESCRIPTIONS .....coooveiiieeieeieiecie e ERROR! BOOKMARK NOT DEFINED.
TABLE 5- DIFFERENCES BETWEEN AMD AND ST FLASH PINOUTS......ccocovvvviiiicernee ERROR! BOOKMARK NOT DEFINED.
TABLE 6- AMD / ST PIN CONFIGURATION ......oouiiuiiiietieeeeeeteeee et eeeeeteeaeeeeeeseesaesenennens ERROR! BOOKMARK NOT DEFINED.
TABLE 7- RESET CONFIGURATION SELECTION ....oouvitiieteteteeeteteeteesteteeteeseseeetessesseeseesesessssasensessessesssessessesasensesessessessenes 8
TABLE 8- IMODCK SETTINGS....cueivievietieteeteetteteeetete et et et eete et esteveeseess et eseesseseessessessessessesseeaseseenssessessessensesseeasensenseeseanean 12
TABLE 9 — 50 PIN NEXUS CONNECTIONS. ... .coutiuiiiitietieeeeteeteeaeesteeteeseessessessesssestessessessessessessesssesssssssesssessessesssonsessessessesnes 17
TABLE 10- TPU CONNECTOR PINOUT ...ttt ettt ettt ettt et sasentestesseaesssessesaesasessassesesssensensesassnsensensessesnean 19
TABLE 11- QADC CONNECTOR PINOUT ..ottt ettt ea ettt es e ne s s es e eneen et eneenesenseneenen 19
TABLE 12- QSMCM CONNECTOR PINOUT ....oouiiniitietieeeeeeeeeeee ettt ettt eaeent et eaeensestessesasenesnsseseessensensessssasansensesseenean 20
TABLE 13- MIOS CONNECTOR PINOUT ....uviiuiiiiiiietietiee ettt ettt et sae e eat et et seaesssessesaesaseneessessesssensensesaesasassensessesnean 20
TABLE 14- IRQ CONNECTOR PINOUT ..ottt ettt ettt ettt as ettt eaesstestesaesasentessesesssensensesaesasensensessesnnan 20
TABLE 15 - CONTROL PORT CONNECTOR PINOUT (0.17)..uiuiietiieieeieieeirieeeteie ettt sttt ssesenees 21
TABLE 16- ADDRESS PORT CONNECTOR PINOUT (0.17)...ectiiieiiirieieieieeieietetete ettt sese s s ssese e sesssesenees 21
TABLE 17- DATABUS CONNECTOR PINOUT (0.1") cuiuiiitiiiietiieietiteteiete ettt sttt et ss b se st esase b sesssenannes 22
TABLE 18- LOGIC ANALYSER CONNECTOR 1 ...ooniivictieieeeeeteeee ettt ettt et ve et et enaeeseeaseneenssessensensensesseensenseseesseneen 22
TABLE 19- LOGIC ANALYSER CONNECTOR 2 .....uvivievieeeeteeteeteeeeeeveeseeteeeveeseeaseseesessessensesseessesseseessessessessesesseensensenseeseanean 23
TABLE 20- LOGIC ANALYSER CONNECTOR 3 ...ttt ettt ettt eas ettt e eaesetestesaesasentessesesnsensensesessnsansessesnesnean 23
TABLE 21- MAXT7000B MAX RATINGS .....oouviiitieeieeeeeeeeeeeeeee et eeeeve e eneesaesnesneens ERROR! BOOKMARK NOT DEFINED.
TABLE 22- MAXTO000B VOH,VOL ...ttt eeeee e eeeeeeeeeeeeereeseeseeeseee e ERROR! BOOKMARK NOT DEFINED.

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



Freescale Semiconductor, Inc.

2. EVB Features

This EVB provides the following features:

Note — The size and location of each of the blocks shown in Figure 1 are not representative
of the final PCB layout. This acts only as an indication as to the main functional blocks. The

ZIF type socket for MCU

Single External Power supply regulated on board to provide the 5V, 3.3V and 2.6V
supplies

External SRAM devices in either Burst or Asynchronous configurations
External Burst FLASH with option to protect a boot block

Full reset configuration and mode selection switches

Prototype area consisting of 0.1” pad grid and power/ground sections.
NEXUS and BDM Debug connectors

6* Physical CAN interface drivers

On board filtered supply and VRH / VRL ADC reference.

Breakout connectors for all Microcontroller(MCU) signals

Logic Analyser Connectors (MICTOR)

20 Mhz clock circuit

RCW and General Config
Ports
(Mictor, Buses)
Comms < >
(CAN & MPC56x MPC56x
RS232) \ 4
FPGA >
v v
Chip Select Chip Select
Power Control Control
Supply v ¥ ¥
DEBUG External DEBUG External
(BDM & Memory (BDM & Memory
NEXUS) NEXUS)

Figure 1 - EVB Functional Layout (not to scale)

PCB layout can be seen in Appendix A

Dual Controller EVB
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MCU Support

As mentioned above, the EVB will support MPC561, MPC562, MPC563 and MPC564
devices.

MCU Socket

In order to provide an easy mechanism for changing the MCU, a ZIF style socket is
incorporated on the EVB.

Clock Circuitry

A 20 MHz crystal is used to supply the clock reference to the PLL circuitry, which is
multiplied to the desired operating frequency. The MODCK settings of 0b0O01 and 0b011
can be used for the master and 0b100,0b101,0b111 for the slave as selected by SW1 and
SWa3 as shown below. This input is fed into the master device as detailed on the silkscreen.
The clock reference to the slave device is fed from the CLKOUT pin of the master to the
EXTCLK of the slave.

12 345 6 7 8

SW11 & SW3

1. MODCK1
MODCK2
MODCK3
RSTCONF
BOEPEE
EPEE
FLSH_VPP
FLSH_WP

NGO RAWN

EVB Power Supply

The EVB should be powered by a single external 12V power supply. This will be regulated
on board to the required 5V, 3.3V and 2.6V supplies. Power is supplied to the EVB via a
2.1mm standard power jack and a single pole single throw switch SW1.

The EVB is designed to support 2 different regulator circuits as defined below. In order to
easily select which regulator is used, the outputs of each regulator along with the 12V
supply line are switched using SW2. SW2 selects between the MC33394(PowerOak) and a
custom regulator. Jumpers J37-40, J7-10, P9 and P30 are provided on the EVB to allow
direct connection to the EVB 5V, 3.3V and 2.6V power rails. LED’s (DS 6-10) will indicate
the status of each of the EVB power supply lines. Port P2 can be used to monitor the level
of each supply.

Dual Controller EVB i i o Page 2 of 29
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VFUSED
VPP
P5V

P3V3
P2Veé

PKAPV
GND

ooooooos

12V Supply
'\

v / Poweroak » O/P Jumpers (3) LEDs
A
SW1 &

SW2 5V,33V & 2.6V
Custom » O/P Jumpers (3)

_/
Figure 2 - Power Supply Selection

A

IRAMSTBY Supply / Keep Alive Power

Both the PowerOak and the custom regulator have the facility to provide a “keep alive”
power supply. This allows the MCU to continue operating in a limited manner, using a much
reduced power supply with the main 5V and 2.6V supplies turned off. In order for the MCU
to continue operating, the CALRAM must be powered from an external source, typically the
keep alive power (or the main vehicle battery).

KAPWR from PowerOak

] MCU IRAMSTBY Pin

L
1KQ

STBY3 from Custom

10nF

Figure 3 - IRAMSTBY Power Supply Filter and Selection

MC33394 (Power Oak)

The PowerOak integrated voltage regulator offers a high number of configuration
possibilities.

Dual Controller EVB i i o Page 30f29
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CAN & SPI

Rather than defining a routing scheme for the PowerOak CAN module, a 4-way header
(P5) provides access to the input and output signals. If it is required to use the CAN
transceiver, wires can be routed from the desired MCU channel to the jumper block. Note
that the ignition input (VIGN) is jumpered and for correct operation J2 has to be shorted.
Similarly the SPI signals are connected to header P4.

Memory,
etc.
POWEROAK MPC561
33V
REGUL- POWER
ATORS v v SUPPLIES
V_BAT 2oV 2.6V
—_)
VIGN (129> VIGN VKAM KAPWR TRQx
VDDSRAM
KEEP KEEP
ALIVE REGON |4 GPIOX ALIVE VIGN (2.6V)
8 D
DO & »[ A MISO
=
=
SCIK O A SCK
SPI 5 g SPI
DI g »| A MOSI
£
=]
o = A_PCSx
‘ PRERESET | » | Jumper block with
RESET Custom Reg reset
CANTxD B
CANRxD [¢
wn
=
2
CAN WAKFEIUIP g
CANL [« > T
CANH |« >

Figure 4 - PowerOak Integrated Regulator Solution

Note — As the Power Oak is designed as a companion for the MPC56x, no issues should
occur with the MCU power sequencing requirements.

Dual Controller EVB i i o Page 4 of 29
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Custom Regulator

The initial EVB had the facility to accommodate a custom regulator however this device is
no longer required as the PowerOak provides all the supplies. Note JP1-6 should be
shorted for correct operation with the PowerOak.

External Bus Interface

Both MPC56x devices will communicate with one another and external memory over the
External Bus Interface.

External Bus Interface Signals

ADDR[0:31) ]
32 |k — - |« g
1 |ug—FDWR > |< >
1 b BURS » NC
TSIZI0:1]
2 | e |a——Addrass
AT[O:3] NC and
. LINS
el — Ll Transfer
1 e - (NC Attributes
1 |ag—ST5 (B - |
1 L BCIP w | To external memory «— |
1l = - e Transfer
) Start
= >
1 Reservation
- —
MPC563 " TR Protoco MPC561
DATA[0:31] —]
32 el [ - Data
AETRY ]
1 g = > <4 >
Bl (5T5) <
1 e —= i Transfer
1 | - (< Gyele >
1 e TEA 0P Termination q
1 lg—2FBR - e >
1 je—2EBC - Asbitration >

Figure 5 — EBI Signal Connections

Dual Controller EVB i i o Page 50f29
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NOTE

The BDIP signal is not required to be connected between the two MCUs as it is not
possible for the external master to burst the internal memory of the slave. In the above
figure the MPC563 is the master and the MPC561 is the slave. Similarly the BURST signal
is not required on either inter-oak accesses or external memory accesses. #PTR is used
by the debugging tool for program trace and is therefore not required for inter-oak
communication.

External Memory — Overview

The following sections detail how external SRAM and FLASH are incorporated onto the
EVB. There are 3 types of SRAM and 2 types of flash supported on the EVB. Due to the
various voltages and thresholds of the different memories, the interconnection needs to be
carefully selected.

2.6V Bus
Address
Master | .. NEC SRAM | 33V VDD
1x (8bit)
B -~
| cveREss fg
.‘_
SRAM 2.6V Vi
» ‘_
> B%I\R/HS)T 2.6V VDD
‘_
2.6V Bus FLASH 2.6V Vio
Slave Address
= <—
Data > FLSATSH 3.3V VDD
Control 2.6V Vo
IDT
SRAM

A 4

Figure 6 - Memory Hierarchy

As shown above in Figure 6 the master (MCU1) can read and write to the AMD29BDD 160
burst flash EEPROM, the NEC uPD43256 and the CYPRESS CY7C1339 SRAMS. The
slave MCU2 can read and write the ST M58BW016 burst flash EEPROM and the IDT
IDT71T016 SRAM.

Dual Controller EVB i i o Page 6 of 29
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Master MCU1 Chip Select Connections

MCU1l MEMORY CHIP SELECT P2 6v
CONTROL
J24
125 RAM_CS o
818,19 CS0x & £50x z 1 )
818,19 CS1x P& CS1x g 4 o CYP_CSx
cs2 8 7
8,18,19 CS2x K& = 9 HEADER3_3
8,18,19 CS3x & Lo u 10
(FROM MCU)
HEADER 4X3
14 FLASH Cx §§ El:(;;sgSESx FLASH CSx
13 CYP_CSX

Jumper block J25 can be used to select which chip select (CS0 — CS3 from the master
MCU) is used to select either the AMD flash EEPROM memory (U28 socketed) or SRAM.
When used in conjunction with J24 either the NEC or CYPRESS device can be selected.
The silkscreen on the board details how the connections are made. This can be seen in
figures 7 and 8 below.

Each chip select signal is routed to pin 2 on each row of the jumper block. If the connection
is made between pins 1 and 2 then the chip select is routed pin 2 of J24. If the connection
is made between pins 2 and 3 then the chip select is routed to the AMD FLASH. On J24 if
the connection is made between pins 1 and 2 then the NEC RAM is selected and similarly if
the connection is made between pins 2 and 3 then the CYPRESS RAM is selected.

J24

J25

1 2 3 12 3
cso|l O OO NEC | O OO CYP

RAM cstypgoa AMD FLASH
cs2i OO0
cs3| O OO
Figure 7

Slave MCU2 Chip Select Connections

J59

CSO
CSl1

CS2
CS3

IDT ST

OoOoog |-
OOoOood e
OOoOoOoQ e

Figure 8

A similar scheme is implemented for the slave memory selection as detailed in Figure 8.

Dual Controller EVB i i - P 7 of
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AMD Burst Flash Interface

This device is socketed on the EVB. The reason being that it can be inter-changed with the
ST M58BWO016. The pinouts of both devices are similar but not identical however both
devices work correctly.

EVB Switch Configuration

Reset Configuration

This section details the possible configuration options latched at reset.
Reset Configuration Word (RCW):

Since the system has a common data bus, it is necessary to program RESET configuration
in different ways for each device. One possibility is to program one chip with the external
RESET configuration (RSTCONF=0) from the data bus, with the other taking the internal
default RCW ( RSTCONF=1 on an MPC561 and (RSTCONF=1 + HC =1 on an MPC563) ).

A third possibility is that every chip in the system will take the RESET configuration word
from its internal flash (RSTCONF=1 + HC = 0 for all the chips). This way may be
preferable, since there is no requirement to drive the external data bus by the RESET
configuration word. This is only applicable if every device in the system has internal flash
memory.

FSTCONE Has Configuration [HG) Internal Configuration Word
o x DATA[D:31] pins
1 0 MVM flash EEPROM ragister (UC3FCFIG)
1 1 Internal data word default {00000 OO00)

Table 1- Reset Configuration Selection

NOTE
Switches 3 and 11, position 4 can be used to select whether the RSTCONF pin is pulled
high or low.

To program the “shadow” RCW in the flash it is recommended that each device is
programmed separately using the master socket on the board and the RCW from the
external data bus to configure the device.

When both devices are programmed the system must be RESET once more in order for the
new RCWs to take effect.

The following bits of a RCW are of great importance when configuring a multi-chip
environment:

ISB [0:2] — This field determines the location of internal address space of a chip. It must
be different for each chip. In an access to some internal address the ISB[0] is not
considered, so there are only four different combinations possible. This limits the number of
chips in the system. The only possible way to use more than four chips in the system (up to
eight) is to configure four of them as masters that do not allow any other master to access

Dual Controller EVB i i o Page 8 of29
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their internal locations. In any case, the maximum capacitance of each line should not
exceed a value, stated in the electrical characteristics.

* PRPM — If this bit is set, the core of the chip is shut off and an alternative master on the
external bus can access any internal slave module. This operation mode is called
peripheral mode. At least one part in the system must have this bit cleared.

* EARB — If this bit is set then external arbitration on external bus is assumed. If there are
only two chips in the environment, it is possible to use an internal arbiter of one of them.
Then, EARB bits should be programmed as “1” and as “0” on each chip. If there are more
than two chips in the system, the only choice is to use some other external arbiter. On the
chip where EARB = “0”, there is a need to program an EARP field of SIUMCR as well. The
EARP field determines the priority of external arbitration request.

SW10

Switches 7,8,9,10 are used to set the external RCW on the data bus. SW7 position 1
selects DO high or low with each subsequent switch selecting the polarity of its
corresponding bit on the data bus up to SW10 position 8 selecting D31.

Each bit refers to the same bit in the RCW as defined below.

RCW— Reset Configuration Word

M5B
o 1 2 3 4 5 B 7 B ] 10 11 12 13 14 18
| EARD | P | BOAY | BOIS | BPS|0:1] | Auserved | DEGCH] |5,_E',;;u ﬁ.n-n:l EBDFjx1] |5Lﬂ.';‘;_.'_,|
Reset
0 4] [n} [+] o [+] o [+] Q Q o [+] [+] [n} [+] [n}
Lsg
16 17 18 1B 20 21 22 23 24 28 26 27 28 28 an 31
5C ETHE | FLEN EN EXC Ao OERC RESERVED 158
FREf condP! | come | senved CHE
Razat
o o 0 o 0 o 0 o o ] 0 o o 0 o 0
MNOTES:
1. Avallabla only on the MPCEE3.
Dual Controller EVB intelli - Page 9 of 29
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Bit{s) MName Description

External Arbilration — Reder 1o 9.5.7 Arbitration Phase for a detailad description of Bus arbitra-

a EAEE tion. Tha dafault value ks that intemal arbitration hardware s used.
0 = Inemal arbitration i performed
1 = Extarnal arbitration is assumed
Exception Predix — This bit dafinas the initial value of the MSR[IP] bit immediately aftar raset.

1 P The seting of the MSA[IP] bil specifies the location of the exception wector table.
0 =MSR[IP] = 0 aller resal, exceplion veclor table slars al the physical address 0x0000 0000,
1 =MSHIP] = 1 afer resal, excaplion veclor lable stans al the physical address 0xFFFO 0000,
Bus Pins Driva Strangth — This bit determines the bus pins (address, data and control) drive ca-
pability te be efther full or reduced drive. Tha bus default drive strength is full. Upon defalt, it

5 BDRY also atfacts the CLECUT drive strength to be full. BDRV controds the default state of COM[1] in
tha SIUMCR. Sae Table 88 for mone informatian.
0 = Full drive
1 = Raduced drive
Bool Disable — If the BDIS bit is sel, the meamaory controller is not activated after rassl If itis
claared then the mamory comrollar bank 0 s aclive immediately afler resat such thal it malches
any addressas._ If a write to the ORO0 reglster aceurs after reset this bit definftion ks igrored. The

3 BDIS  |defaull value is that the memory contrallar is enabled to corntrol the boot with the T5[0] pin. Ses
10.7 Global (Boot) Chip-Select Operation for mora infarmation.
0 = Mamory controller bank O is active and malches all addressas immadialely after resal
1 = Mamory contraller is not activated aller resel.
Bool Port Size — This fiekd defines tha port size of the bool device on resat (BRO[PS]). If a write
1o the ORO register ocours aflar reset this fiald definition ks ignored. SecTable 10-5 and Table
10-8 for more Information.

45 BPS |00 = 32-bit port (detault)
01 = 8-hit pant
10 = 16-bit port
11 = Resarvad
&8 - HRaserved. These bits must not be high in the resel configuration word.

Dual Controller EVB
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Bit{s) Name Description
Dabaug Pins Configuration — See 6.14.1.1 51U Module Configuration Register (SIUMCR) for

2:10 | DBGEE[0:1) | this field definition. The dafaull value is thal thesa pins function as: VFLS[0:1), BT, BR, BG and
EE. S0 Table 6-8.

11 — Rasened.

Addrass Typa Write Enable Configuration — This bit controds the initial value of SIUMCR[ATWC],
that conliguras the pins 1o funclion as byte write enables or address typas for debugging pur-
12 ATWC | posas. The default valus |s that thase pins funclion as WE pins. See Table 6-7.

0= %0:3}' 0:3AT[0:3] functions as WE[0:3)BE[0:3]
1= [0:3)'BE[0:3AT[0:3] functions as AT[0:3]
Extarnal Bus Division Faclor — This fleld controls the initlal value of SCCR[EBDF] that dafines
13:14 EBDF  |ihe initial value of the extemnal bus frequency. The defaull value is that CLKOUT fraquency s
equal 1o that of tha inemal clock (no division). See Table 8-8.

15 — Rasemnved. This bit must not be high in the resel configuration wond.
Peripharal Mode Enable — This bit controls the initial valus of EMCRIPRPM], thal detarmineas o
16 paes | e davice is in paripharal moda. See Table 8-13. Delault Is paripheral mode not anablad.

0 =Momal oparation
1 = Peripheral mode oparation

Singls Chip Salact — This fiald determines the initial values of SIUMCR[SC), that configures the
functionality of the address and dala buses. See Table 6-7 and Table 8-10 for mone infarmation.
17-18 a0 00 = Extendad chip, 32 bits data

01 = Extendad chip, 16 bits data
10 = Single chip and show cycles (addrass)

11 = Single chip
Exception Tabla Relocation Enable — This bit datermines the iniial valus of BBCMCR[ETRE],
19 ETRE that dafines whathar the exaplion table relocation feature s anabled or disabled. Sae Table 4-4.

0 = Exception lable relocation is off
1 = Exceplion lable relocation ks on

Flash Enabla — This bit controds the valus of IMBMR[FLEN)], that datermines whathar the on-chip
flash memory is enabled or disabled out of reset . The defaull slale is disablad, which means that

20 FLEM | by default, the boot is from axtemal memory. Ratar o Table 612 for more details.
0 = Flash disabled — bool i fram examal mamory
1 = Flash anablad

EM Enable Comprassion — This bit detamines the initial valus of EBCMCRIEN_COMP] on davices
COMP! with code compression anabled. The default state is disabled. Sea Table 4-4 for morg
infermatian.

EXC Exception Comprassion — This bit delermines the initial value of BBCMCR[EXC_COMP] on
COMP! | devices with coda comprassion enabled. Sea Table 4-4 for mare information.

23 — HRaserved. This bit must not be high in the rasel configuration word.

Othar Exceplions Relocation Control — This field datermines tha infial value of BBC-
MCR[CERC]. Thay only have an effect if BECMCR[ETRE] is sal. Sea 4.5.2 ETR Operalion.
Ralocation offsst:

24:25 OERC |00 =Offset 0

01 = Offgel 84 Khyles

10 = Offset 512 Kbyles

11 = Offsed 1o 0x3F E0OD

26:27 — Rasemned

A

22

Bit{s) Name Description
Intamal Space Base Selecl — This field delines the initlal valuse of the 1SB fiald in the IMMR rag-
Istar. A detailed deschiplion ks in Table 6-12. The dafaull slate is that the intemal mamory map s

2830 IS8 mapped to slan at addrass 00000 0000, This bit must not be high In the reset configuration
wiord.
Dual Mapping Enable — This bit conlrals the DMER[DME] in the memary conlrollar, thatl deter-
mines whether dual mapping of the internal flash is enabled. For a detailad description refer to

H DME Table 10-11. The defaull state s thal dual mapping is disabled.

0 = Dual mapping disablad
1 = Dual mapping anabled

MOTES:

1. Available only an the MPC583.

Dual Controller EVB i i . P 11 of
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Clock Circuitry

A 20 MHz crystal is used to supply the clock reference to the PLL circuitry of the master
device, which is multiplied to the desired operating frequency. The MODCK settings can be
selected by SW1 and SW3 as shown below. The clock reference to the slave device is fed
from the CLKOUT pin of the master device to the EXTCLK of the slave device.

MODCK1
MODCK2
MODCK3
RSTCONF
BOEPEE
EPEE
FLSH_VPP
FLSH_WP

ONoGORWN =

The MODCLK]1-3] pins are driven via buffers when PORESET is low.

Default Values after m
MODCK:3]! LME PITCLK | TMECLK SPLL Options
MF+1 | Division | Division
000 Q 1 4 4 Used for testing purposes.

Marmal cparation, PLL enabled.
om i 1 256 16 Main fiming reference is crystal osc (20 MHz).
Limp mode disablsd.

Marmal cparation, PLL enabled.
oo 1 5 256 4 Main timing reference is crystal osc (4 MHz).
Limp mada anabled.

Marmal operation, PLL &nabded.
o1 1 1 256 16 Main timing reference is crystal osc (20 MHz).
Limp mode enabled.

100 Marmal operation, PLL enabled. 1:1 Mode

101 0 1 256 18 Main firming reference is EXTCLK pin (>15MHz)
Limp mode disablsd.

Marmal cparation, PLL enabled.

110 Q 5 256 4 Main timing reference is EXTCLK {3-5 MHz).
Limp made disabled.

Mormal operation, PLL enablad. 1:1 Mods

1 1 1 256 16 Main timing reference is EXTCLE pin {=15MHz)
Lirmp made enabled.

Table 2- MODCK Settings
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Other Control Switches
Internal Flash Protect

The MPC563 has 2 input pins that are used to control the internal flash program / erase
protection. These are controlled using SW3 and SW11 position 5 and 6.

EPEE (Complete Flash Protect) position 6.
BOEPEE (Block 0 Protection) position 5.

For both these pins, a logic 1 (2.6V) allows erasure / program of the flash. A logic 0 means
the flash is protected.

External Flash Protect

SWa3 position 8 controls the write protect for the AMD flash and similarly SW11 position 8
controls the ST flash write protect. When these switches are in the OFF position the flashes
are write protected. Similarly position 7 on both switches controls the ACC(AMD) pin and
VPP(ST) respectively.

For the AMD flash it makes no difference whether this switch is in the on or off position as
the voltage will only be switched between 0-2.6V. The voltage on this pin needs to be 12V
for the program acceleration to take place. However if the switch for the ST device is in the
OFF position then the full array is write protected. Again as this pin can not be connected to
12V the programming cannot be accelerated.

MCU Reset Control
The MPC563 has 3 dedicated reset pins as detailed below:

PORESET* - Power on reset (input only pin). Used mainly for low voltage reset (LVI).
Rising edge latches all reset configuration data. Asserting PORESET* causes the MCU to
drive HRESET* and SRESET" lines.

HRESET* - Hard Reset (bi-directional pin). Can be asserted by the MCU or an external
source. If the MCU detects the HRESET* pin going low, it drives HRESET* and SRESET*
lines low.

SRESET* - Soft Reset (bi-directional pin). As with HRESET*, the SRESET” line can be
asserted by the MCU or by an external source. If the MCU detects the SRESET” line going
low, it then drives SRESET* low.

Pushbutton reset switches SW4,5,6 for the master device and SW12,13,14 for the slave
device are connected to each of these MCU reset pins (PORESET* via the LVI, see below).
In addition, an LED is connected to the MCU SRESET" line to indicate every reset
condition. External pullup resistors will hold the MCU reset lines at 2.6V when not in a reset
condition.

Dual Controller EVB i i o Page 13 of 29
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CLKOUT & Reset Considerations

If the slave device is clocked from the master device using the CLKOUT signal then there is
an issue. When the system frequency is changed from the default (determined by the
crystal used and MODCK settings) by increasing the multiplication factor PLPRCR [MF]

the PLL temporarily loses lock and the CLKOUT is lost hence losing communication with
the slave device.

To overcome this the following solution was employed:-

Using an I/O pin from the master device hold the slave device in reset until the PLL locks at
the required system frequency on the master. It is then safe to release reset on the slave
device without losing communication between the two devices.

In order to provide protection against low voltage power interruption the reset circuitry
provided by the PowerOak and custom regulators are used on the EVB to hold the MCU in
reset if VDD drops below 2.5V. The resets from these regulators are switched to the master
using SW2. Only one regulator can be selected at any given time therefore only one source
of PORESET is available.

As the PowerOak and custom devices have the facility to use keep-alive power, the LVI
circuit must take into account the fact that when in low power mode, the 2.6V and 5V
supplies are removed.

PowerOak cannot turn off KAPWR therefore the TEXP functionality can only be tested with
the custom regulator. However PowerOak does have the SLEEP pin to turn off the 5V,
3.3V and 2.6V supplies which can be controlled via an MPC56x 1/O pin.

Debug Interface

The MPC56x supports both standard BDM and Nexus Class-3 debug interfaces. Both
interface connectors will be fitted to the EVB. Care should be taken that these connectors
are located in an easily accessible area, close to the MCU socket.

Each connector will have pin1 clearly labeled. If board space allows, keyed connectors may
be fitted.

Standard BDM Interface
The diagram below details the standard BDM connector pinout:

VFLSO | |@ @ |2 SRESET
GND 3 | @ @4 DSCK
GND 5 | @ @| 6 VFLSI
HRESET 7 |@ @ |8 DSDI
VCCBDM 9 | @ @ | 10 DSDO

Figure 7- BDM Connector Pinout

In order to support some of the older BDM interface cables which work on 3.3V signal
levels, the VFLS0, VCC_BDM, VFLS1 and DSDO signals have the option of being
increased from 2.6V to 3.3V using a buffer as shown:

Dual Controller EVB i i o Page 14 of 29
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&3

1

E 2
5,19 1N/AD (PO z 6 WFLSDBUF E
GED B o . 120 FiD
ST-TALCHI26-P2_Tw-hokiple e ‘W LE0-JMP 1 2
912,10 PORESETx < e o : ‘é
o z BOM HRESETx T g
% C-BOR ] i0
HAESEE : 3 LCHE HEADER &x2 =
-2l e HEADER? 3 10nF BDN i
1 Connector =
P2 3 g 2 GED - “:r_ﬁ
2 ﬂ HEADEJR2§_3 o Oﬁ‘
HREE%ETx i u
J19
- 1
240 P33V | 9 IWP1
ol _vrsier 8 Lo N 2> WPt 8,19
— ENx 10
HEADER3_3 GND
(DSCK) u2c GND
S VFLS1-JMP . ST-74LCX125-P3_3v-Multiple
11
—| O
DSDO-JMP___ 2 3 3y
8 3 DSDO-BUF 11 ti IN | 12 DO DSDO %% 1po_pspo 8,19
— ENx 13
HEADER3_3 GND
U2D GND
ST-74LCX125-P3_3v-Multiple
DEVICE JUMPER NUMBER PINS SHORTED FUNCTIONALITY
Master J18 1&2 VFLSO
28&3 Buffered VFLSO
Master J19 1&2 VFLS1
28&3 Buffered VFLS1
Master J20 1&2 PORESET
2&3 HRESET
Master J21 1&2 DSDO
2&3 Buffered DSDO
Master J22 1&2 2.6V
2&3 3.3V
Master J23 1&2 SRESET
2&3 HRESET
Slave J45 1&2 HRESET
2&3 SRESET
Slave J46 1&2 VFLSO
2&3 Buffered VFLSO
Slave Ja7 1&2 VFLS1
28&3 Buffered VFLS1
Slave J48 1&2 PORESET
2&3 HRESET
Slave J49 1&2 DSDO
28&3 Buffered DSDO
Slave J50 1&2 2.6V
2&3 3.3V

Note — No signal translation is required for the MCU Input signals such as DSDI and DSCK.
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Nexus Interface Connector

In addition to the BDM connectors (P10 (Master) & P31 (Slave)), the 50 Pin NEXUS
connectors (P11 (Master) & P32 (Slave)) are fitted to the EVB (see pinout below).

Table 2 MPC56x Nexus 50 Pin Definition (Full Port Mode)

MPC56x Signal Nexus Pin | Pin Nexus MPC56x
Auxiliary Auxiliary Signal
Signal Signal
- UBATT ouT ouT UBATT .
VSTBY2.6 VSTBY | OUT 'Nor | tooL_ 100 .
ouT
: TOOL_I01 'r_';‘UDTr 'U”UDTF TOOL_102 -
HRESET IRESET IN ouT VREF VDD2.6
EVTI JEVTI N - GND GND
RSTI IRSTI IN2 GND GND
MSEI IMSEI IN’ . GND GND
MDI[0] MDIO IN - GND GND
MCKI MCKI IN - GND GND
MDO[0] MDO0 ouT - GND GND
MCKO MCKO ouT GND GND
LWP[1] JEVTO ouT - GND GND
MSEO IMSEQD ouT IUNUG'I[ VENDOR_I00 LWP[0]
MDO[1] MDO1 ouT - GND GND
MDO[2] MDO2 ouT - GND GND
MDO[3] MDO3 OuT - GND GND
MDI[1] MDIA NG - GND GND
. IMSEO1 ouT - GND GND
MDO[4] MDO4 ouT - GND GND
MDO[5] MDO5 ouT - GND GND
MDO[6] MDO6 OuT - GND GND
MDO[T] MDO7 ouT - GND GND
. MDI2 IN - GND GND
. MDI3 IN GND GND
EPEE & BOEPEE | VENDOR_101 B“U“’Tr GND GND

NOTES:
1. The Nexus standard recommends that inputs should have 10K 7 pull-up resistors to VREF.
2. The Nexus standard recommends that inputs should have 10K 7 pull-up resistors to VREF.
This is being changed in the new revision of the standard to state that RSTI should be pulled
down. The RSTI input however requires a pull-up value of less than 6.1K 7 . This is in line with
the proposed new standard.
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Please take this table from Randy’s apps note.

CAN Interface

Table 3 — 50 pin Nexus Connections

Four Philips PCA82C250 physical CAN interface drivers are fitted to the EVB
(U16,17,18,24). Jumpers J31,32 and 51 can be used to isolate each MCU CAN signal from
the physical driver if required.

The CAN bus (CANH and CANL) is brought out to headers P12,13 and 15 at the edge of

the board.

Note that the PowerOak and custom regulator CAN transceivers are available in addition to

the 4 Philips drivers.

PaY u16
3
431 VOC rer 5%
8 ACNTXO A CNTX0 1", 5 b2 PH CANT TXD 1 | .
— \) A _CNRX0 39 4 PH CAN1 RXD 4 P12
8 ACNRX0O K—————="—3(3 4 RXD
cand 2 PH_CAN1_CANH 1 on
HEADER 2X2 R10 PH CAN1 RS g Rs dant |8 PH_CAN1_CANL g oW
0 GND GND
GND Y; CAN Transciever
GND GND HEADER 3
PSY u17
3
132 VOO rer 5%
8 BONTXO MH—BONDXO 1 5 b2 PH CAN2 TXD 1 | .
— B CNRX0 3 Z PH CAN2 RXD 4 P13
8 B.CNRX0O K—————————33 4 RXD
P PH_CAN2_CANH 1 en
HEADER 2X2 R10Z4 _ PH CAN2 RS g Rs o € PH_CAN2_CANL g v
0 GND GND
GND Jg CAN Transciever
GND GND HEADER 3
Py u18
P14 LS vee 5
N PH CAN3 TXD 1 | o VREF X
5 B2 PH CAN3 RXD_4 | 32 P15
P PH_CAN3 CANH 1 en
RA0 PH_CAN3 RS g Rs e 8 PH_CAN3 CANL g ow
o GND GND
GND Y; CAN Transciever
GND GND HEADER 3
P5V Uoa
3
51 vece s
23 MCU2_A_CNTX0 SHMCUZ A ONTXT 2 MCU2_PH_CAN1 TXD 1 VREF
A \) CUZ A CNRXGY | 207 MCU2_CAN1_RXD 7| TXD P33
23 MCU2_A_CNRX0 K=an=mniid 3 4 RXD
cann LZ MCU2 CANT CANH 1"~
HEADER 2X2 R13Q__ MCU2 CAN1 RS g Re i B MCUZ2 CANT CANL go s
o GND GND
GND Jg CAN Transciever
GND GND HEADER 3

J52

i
23 MCU2_B_CNRX0 22

23 MCU2_B_CNTX0
HEADER 2 x 0.1" pins situated together next
453 to the other CAN transceivers named
0] MCU2 CANB TX and MCU2_ CANB_RX
HEADER1
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From above it can be seen that

DEVICE JUMPER NUMBER PINS SHORTED FUNCTIONALITY

Master J31 1&2 CANA _TX
2&3 CANA RX
Master J32 1&2 CANB_TX
2&3 CANB RX

Master P14 Header to allow CANC

TX and RX connection.
PIN1=TX
PIN2= RX
Slave J51 1&2 CANA _TX
2&3 CANA RX
Slave J52 1 CANB_TX
Slave J53 1 CANA RX

J52 and J53 can be used to connect to J51 pins 2 and 4 respectively to allow slave CAN B
to be used.

SCI Interface
Master SCI1(queued) and slave SCI2(no queue) are routed via a transceiver to two 9-way
D Type female connectors P16 and P17 respectively.

A Maxim MAX232 transceiver is used on this board

ADC Support
All of the QADCE pins are available on a dedicated header block P19(master) and
P35(slave).

Connectors
This section defines the pinout for each of the breakout connectors that are fitted to the
EVB.

All connectors are 0.1” pitch standard through-hole, with the exception of the Logic
Analyser connectors which are MICTOR style.
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TPU
Pin No Function Pin No. | Function
1 A_TPUCHO 2 A_TPUCH!1
3 A_TPUCH2 4 A_TPUCH3
5 A_TPUCHA4 6 A_TPUCH5
7 A _TPUCHG6 8 A _TPUCH7
9 A _TPUCHS8 10 A _TPUCH9
11 A_TPUCH10 12 A TPUCH11
13 A_TPUCH12 14 A_TPUCH13
15 A_TPUCH14 16 A_TPUCH15
17 AT2CLK 18 GND
19 B_TPUCHO 20 B_TPUCH1
21 B_TPUCH2 22 B_TPUCH3
23 B_TPUCH4 24 B_TPUCHS
25 B_TPUCH®6 26 B_TPUCH?7
27 B _TPUCHS8 28 B _TPUCH9
29 B_TPUCH10 30 B_TPUCH11
31 B_TPUCH12 32 B_TPUCH13
33 B_TPUCH14 34 B_TPUCH15
35 BT2CLK 36 GND

Table 4- TPU Connector Pinout

QADC
Pin No Function Pin No. | Function
1 A _PQAO 2 A _PQBO
3 A _PQA1 4 A_PQB1
5 A PQA2 6 A _PQB2
7 A_PQA3 8 A_PQB3
9 A_PQA4 10 A_PQB4
11 A_PQA5 12 A _PQB5
13 A _PQAG6 14 A_PQB6
15 A_PQA7 16 A _PQB7
17 B_PQAO 18 B_PQBO
19 B _PQA1 20 B PQB1
21 B PQA2 22 B PQB2
23 B_PQA3 24 B_PQB3
25 B_PQA4 26 B_PQB4
27 B_PQA5 28 B_PQB5
29 B_PQA6 30 B_PQB6
31 B_PQA7 32 B_PQB7
33 ETRIG1 34 ETRIG2
35 VRH 36 VRL
37 ALTREF 38 GND

Table 5- QADC Connector Pinout
Dual Controller EVB For Mgfg'qﬁ'?(i)era@ﬁeréﬂhﬁfis Product,
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QSMCM
Pin No | Function Pin No. Function
1 QGPIO[0] / (A_PCSO0) 2 QGPIO[1]/ (A_PCS1)
3 QGPIO[2] / (A_PCS2) 4 QGPIO[3]/ (A_PCS3)
5 QGPIO[4] / (MISO) 6 QGPIO[5] / (MOSI)
7 QGPIO[6] / (SCK) 8 GND
9 QGPO[1]/ TXD1 10 QGPI[1]/ RXD1 / C_CNRXO0
11 QGPO[2] / TXD2/ C_CNTX0 12 QGPI[2] / RXD2
Table 6- QSMCM Connector Pinout
MIOS
Pin No Function Pin No. | Function
1 MPIO[0] 2 MPIO[1]
3 MPIO[2] 4 MPIO[3]
5 MPIO[4] 6 MPIQ[5]
7 MPIO[6] 8 MPIOQ[7]
9 MPIO[8] 10 MPIO[9]
11 MPIO[10] 12 MPIO[11]
13 MPIO[12] 14 MPIO[13]
15 MPIO[14] 16 MPIO[15]
17 MPWMIO0] 18 MPWM[1]
19 MPWMI[2] 20 MPWM[3]
21 MPWMI[16] 22 MPWMI[17]
23 MPWMI[18] 24 MPWMI[19]
25 MDAJ[11] 26 MDAJ[12]
27 MDA[13] 28 MDA[14]
29 MDA[15] 30 MDA[27]
31 MDA[28] 32 MDA[29]
33 MDAJ[30] 34 MDA[31]
35 PUL SEL 36 GND
Table 7- MIOS Connector Pinout
Interrupt port
Pin No Function Pin No. | Function
1 IRQ[O] 2 IRQ[1]
3 IRQ[2] 4 IRQ[3]
5 IRQ[4] 6 IRQ[5]
7 IRQ[6] 8 IRQ[7]
9 IRQOUT 10 FRZ
Table 8- IRQ Connector Pinout
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Control Port
Pin No | Function Pin No. | Function
1 CSo 2 CS1
3 CS2 4 CS3
5 WEO 6 WE1
7 WE2 8 WE3
9 TSIZ[0] 10 TSIZ[1]
11 RD_WR 12 BURST
13 BDIP 14 TS
15 TA 16 TEA
17 RSTCONF 18 BI
19 OE 20 RD_WR
21 SRESET 22 HRESET
23 EPEE 24 PORESET
25 BOEPEE 26 BG
27 BB 28 BR
29 GND 30 GND
31 EXTCLK 32 CLKOUT
33 ENGCLK 34 GND

Table 9 - Control Port Connector Pinout (0.1”)

Address Port

Pin No Function Pin No. | Function
1 ADDR31 2 ADDRS30
3 ADDR29 4 ADDR28
5 ADDR27 6 ADDR26
7 ADDR25 8 ADDR24
9 ADDR23 10 ADDR22
11 ADDR21 12 ADDR20
13 ADDR19 14 ADDR18
15 ADDR17 16 ADDR16
17 ADDR15 18 ADDR14
19 ADDR13 20 ADDR12
21 ADDR11 22 ADDR10
23 ADDR9 24 ADDRS8
25 GND 26 GND

Table 10- Address Port Connector Pinout (0.1”)
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Pin No Function Pin No. | Function
1 DATAO 2 DATA1
3 DATA2 4 DATA3
5 DATA4 6 DATAS
7 DATA6 8 DATA7
9 DATAS8 10 DATA9
11 DATA10 12 DATA11
13 DATA12 14 DATA13
15 DATA14 16 DATA15
17 DATA16 18 DATA17
19 DATA18 20 DATA19
21 DATA20 22 DATA21
23 DATA22 24 DATA23
25 DATA24 26 DATA25
27 DATA26 28 DATA27
29 DATA28 30 DATA29
31 DATA30 32 DATA31
33 GND 34 GND

Table 11- Databus Connector Pinout (0.1")

Logic Analyser Connectors

MICTOR A - Address and Chip Selects

Pin No | Function Pin No. [ Function
1 - 2
3 GND 4
5 TS* 6 CLKOUT
7 PORESET* 8 A16
9 KAPWR 10 A17
11 EXTCLK 12 A18
13 - 14 A19
15 CSo* 16 A20
17 Ccs1* 18 A21
19 cs2* 20 A22
21 CS3* 22 A23
23 A8 (MSB) 24 A24
25 A9 26 A25
27 A10 28 A26
29 A11 30 A27
31 A12 32 A28
33 A13 34 A29
35 A14 36 A30
37 A15 38 A31 (LSB)
Table 12- Logic Analyser Connector 1
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MICTOR B - Data

Pin No | Function Pin No. | Function
1 - 2

3 GND 4

5 BI*/ STS* 6 TA*

7 DO (MSB) 8 D16

9 D1 10 D17

11 D2 12 D18

13 D3 14 D19

15 D4 16 D20

17 D5 18 D21

19 D6 20 D22

21 D7 22 D23

23 D8 24 D24

25 D9 26 D25

27 D10 28 D26

29 D11 30 D27

31 D12 32 D28

33 D13 34 D29

35 D14 36 D30

37 D15 38 D31 (LSB)

Table 13- Logic Analyser Connector 2

MICTOR C - Control

Pin No | Function Pin No. Function
1 2
3 GND 4
5 RD/WR* 6 TEA*
7 CR*/ IRQ2* 8 BURST*
9 KR & on ETAS (IRQ1%) 10 BDIP*
11 RSTCONF* 12 OE*
13 IWPO 14 WEO*
15 IWP1 16 WE1*
17 BR* 18 WE2*
19 BB* 20 WE3*
21 LWPO / IRQOUT* 22 AT[2] / IRQ4*
23 BG* 24 TSIZ0
25 DSCK 26 TSIZ1
27 DSDO 28 VFLSI[0] / MPIO32B[3] / MSEO
29 DSDI 30 VFLS[1] / MPIO32B[4]
31 32 PTR/FRZ
33 VF[0] / MPI032B[0] / MDOI1] 34 RETRY* / IRQ3*
35 VF[1] / MPIO32B[1] / MCKO 36 SRESET*
37 VF[2] / MPIO32B[2] / MSEI 38 HRESET*
Table 14- Logic Analyser Connector 3
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CPLD

Accomodation for a complex programmable logic device (Altera EPM7064B) (U25) has
been made on this board. The reason it is included is to allow the demonstration of the
hardware reservation protocol used in a multi-master system.

Table 1. MAX 70008 Device Fealures
Feature EPMT032B EPMT064B EPMT7128B EPMT256B EPMT512B
Usable gates 600 1,250 2,500 5,000 10,000
Macrocells 32 &4 128 256 512
Logic array blocks 2 4 g 16 32
Maximum user 110 36 68 100 164 212
ping
tpp (ns) 3.5 3.5 4.0 5.0 55
tgy (ns) 2.1 2.1 25 3.3 36
tpgy (ns) 1.0 1.0 1.0 1.0 1.0
tegq (S 2.4 2.4 2.8 3.4 3.7
font (MHZ) 303.0 303.0 243.9 188.7 163.9
ADDRESS x24
MCU 1 1S and RD/W MCU 2
BR,
BB,
BG
A A
RSV1 RSV2
CR1 FPGA CR2
VCC
2.6V PY
®
3.3V PY
Figure 8— FPGA connections
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Layout

The EVB was designed with EMC and signal integrity in mind. The board was an eight
layer design with the following stack up:

Signal
5V
Signal
2V6
GND
Signal
5V
Signal

ONooaR®ON =
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and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim
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names are the property of their respective owners. Motorola, Inc. is an Equal Opportunity/Affirmative
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