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Section 1
Introduction

l - l .  P U R P O S E  O F  T H E  I N T E R F A C E  P O D
I~hs  YOOO.4-28000  Interface Pod (hereafter referred to as the Pod) interfaces any Fluke
YOOO reries  Micro-Sqstcm’l’rouhleshooter(hereafterreferred  toas  theTroubleshooter)  to
equipment using one of the LX000  family of microprocessors. The Troubleshooter
scrviccs  printed circuit hoards, instruments, and systems employing microprocessors.
I hc  YOOOA-ZXOOO  Interface Pod adapts the general  purpose archi tecture of  the
I’;oubleshooter  to the specific architecture of the Z8000  microprocessor family. The Pod
adapts such  micropl-ocessor-specific  functions as pin layout. status/control functions,
interrupt handling. timing, and memory and i/O  addressing.

I hc  YOOOA-ZXOOO  Intrrface Pod can accommodate all four members ofthe  28000  family:
ZXOOI,  %X002.  ZXOO3.  and 28004.  An adapter is provided for use with the 40-pin  28002
and /X004  versions. A switch on the f’od  selects betweenSegmented  Memory28001 and
zxooz \CIS1”“S. and Virtual Memory 28003 and 28004  vers ions.  Unless otherGse
spccificd.  references  to the “ZXOOO” in this manual refer to any of the 28000 family of
“,Kioproczw~r-s.

l - 2 .  D E S C R I P T I O N  O F  P O D
t-igurc  I-I shows the communication between the Troubleshooter. the Pod, and the Unit-
I:nder-  l~est  (hereafter referred to as the Ul!I).  Cables connect the Pod to the
I rouhlcshooter  via a front,-panel connector and to the I:U’l  through the microprocessor
\!Kkct.

‘I he  external features of the Pod is shown in Figure l-2

Intcrnal!y.  the Pod consists of a pair of printed circuit board assemblies mounted within
an  imp&&rcxi:;tant  case. The Pod containsaZ8000family  mic~oprocessoralongwirh  the
suppot.ting  harduarc  and control software that is required to do the following:

I . I’crform  handshaking wi th the Troubleshooter .

2. Kcccivc  and execute  commands from the ~l~rouhleshooter.

1. Kcport  IiLl  I status  to the Troubleshooter,

4~ !llou  the Pod microprocessor to operate the UL’I’,
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Figure 1-1. Communication Between the Troubleshooter. the Pod. and the UUT
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Figure 1-2. External Features of the ZBOOO  Interface Pod
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‘The .Troub!eshooter  supplies operating power(+5V)  for the Pod. The LJUT provides the
external clock signal required by the Pod for operation. Using the UUT  clock signal
allows the Troubleshooter and Pod to function at the designed operating speed of the
UUT  (up to IO MHz).

I.ogic level detection circuits are provided on each line to the UUT. These circuits allow
detection of bus shorts, stuck-high, or stuck-low conditions, and any bus drive conflict
(two or more drivers attempting to drive the same bus line).

Over-voltage protection circuits are also provided on each line to the U UT These circuits
guard against Pod damage which could result from the following:

I . Incorrectly inserting the ribbon cable plug in the UUT  microprocessor socket.

2.  UUT  faults which place potentially-damaging voltages on the UUT
microprocessor socket.

The over-voltage protection circuits guard against voltages of +12V to -7V on any one
pin. Multiple faults, especially of long duration. may cause Pod damage.

A power level sensing circuit constantly monitors the voltage level of the UUT power
supply (+5V).  If UUT  power rises above or drops below an acceptable level the Pod
notifies the Troubleshooter of the power fail condition.

‘The 48-pin  zero-insertion force Self Test Socket provided on the Pod enables the
Troubleshooter to check Pod operation. The ribbon cable plug must be connected to the
Self Test Socket during self test operation. The ribbon cable plug should also be inserted
into this socket when the Pod is not in use to provide protection for the plug.

1-3. SPECIFICATIONS
Specifications for the Pod are listed in Table I-I

Table l-l. 28000  Pod S p e c i f i c a t i o n s

ELECTRICAL PERFORMANCE

Power Dissipation 5 watts max.
Maximum External Voltage -7V to +12V may be applied between

ground and any ribbon cable plug pin
COntlnUOUSly.

MICROPROCESSOR SIGNALS

Input Low Voltage -03V m i n . ,  0.8V m a x .
Input High Voltage 2.OV min., 5.OV  max.
OutpuI  Low Voltage 0.5V max. at rated current
Output High Voltage 2.4V m i n .  a t  - 4 0 0  ua
Tristale O u t p u t  L e a k a g e  C u r r e n t  kO.02 mA t y p i c a l ,  f0.1  t o

42  mA max.

Input Current
CLK -1.2 mA  max.
All Other Input Lines ,. -.6  mA  max.

9000A-28000
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Table I-1. 28000  Pod Specifications (cont)

1 TlMlNG  CHARACTERISTICS

Maximum External Clock Frequency 10.0 MHz typical
InsertIon Delays lo 28000 Signals

input Signals 1 2  ns  t y p i c a l
Output Signals 15 ns  typical

UUT POWER DETECTION

Detection of Low Vcc Fault Vcc <+4.5V
DetectIon  of High Vcc Fault V c c  >~t5.5V
Pod Protection from UUT Low Power Vcc <+3.3V

GENERAL

S i r e 5.7cmHx14.5cmWxZ7.1cmL(2.2inH
x 5.7 in W x 10.7 in L)

Weight 1 . 5  k g  ( 3 . 3  I b s )

Environment
STORAGE -40°C to f70”C.  Rt- <95%  non-

condens ing
OPERATING .._ 0 ° C  t o  f40”C.  R H  <95%  non-

condensmg
+4O”C  t o  +5O”C,  RH  <75%  non-
condens ing

1 - 4



9000A-Z8000

Section 2

Installation and Self Test

Z-l. INTRODUCTION
The proc~durcs for  connecting the Pod to the-Troubleshooter. performing the Pod Self
Tst. and connecting Pod to the IJliI are given in the following paragraphs.

2-2. INSTALLING THE MICROPROCESSOR IN THE POD
t\ microprocessor must be installed in the Pod to prepare it for testing a L11’1.

Note

10  install a microprocessor  in the Pod, perform the following steps:

I. If the Pod is already connected, remove power from the IJUT and the
Trouhlcshooter.

2 . Select a microprocessor to use in the Pod, either the one out of the UUI. or
another of the same type.

3 . Open the sliding door on the top of the Pod (shown in Figure 2-l) to expose the
Pod microprocessor socket. Open the socket contacts by using a screwdriver to
turri the  screw at the end of the socket. Turn the screw counterclockwise to open
the wcket.

4. If a LX002 or %X004  is used, insert the microprocessor into a 40-48 pin adapter
hefore  installing it into the Pod. Insert the chosen microprocessor into the
socket. aligning pin I to the marked position. Close the socket contacts by
turning the screw clockwise. Close the sliding door.

5 Set the Processor Select Switch to the correct position (as shown on the Pod
decal) lor Segmented Memory or Virtual Memory devices.

2-3. CONNECTING THE POD TO THE TROUBLESHOOTER
I .  l<cmo\;e power f r o m  t h e  I~roubleshooter.

2~ I:h,ng  the round shielded cable. connect the Pod to the Troubleshooter at the
I,,cation  \hou,n  in Figure 2-1. Secure the connector using the sliding collar.

2-l



9000A-Z8000

-7

SOCKEl~  FOR  INSlAi  LATION
OF MICROPROI;ESSOR

MODE SWITCH

SLIDING DOOR

CONNECT PLUG TO RECEPTACLES IN

FRONT BASE OF TROUBLESHOOTER

Figure 2-1. Location of Microprocessor Socket and Mode Switches

25-PIN  PLUG

CONNECTS HERE

Figure 2-2. Connection at Interface Pod to Troubleshooter

2-2
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2-4. PERFORMING THE POD SELF TEST
‘To perform the Pod Self Test, perform the following steps:

I. Make sure that a6 MH7orgreaterclockspeed  microprocessorisinstalledinthe
Pod microprocessor socket. and that the Processor Select Switch is set
according to the Pod decal.

2 . If a 40.pin  adapter is attached to the ribbon cable plug, remove the adapter
hefore proceeding.

3. Open the pins of the Pod SelfTest  socket by turning the adjacent thumbwheel.
insert the ribbon cable plug into the socket, Close the socket using the
thumbwheel.

4. Turn the power on and press the BUS TEST key on the Troubleshooter to
initiate the Pod Self Test.

If the Troubleshooter displays the message POD SELF TEST 28000  OK, the Pod is
operating properly.

If the Troubleshooter displays any message other than POD SELF TESTZ8000  OK, the
Pod may not be operating properly. Make sure the Pod ribbon cable plug is properly
positioned in the self test socket and try the Self ‘Test  again.

For information about Pod troubleshooting and repair, refer to Section 6.

2-5. CONNECTING THE POD TO THE UUT

WARNING

TO PREVENT POSSIBLE HAZARDS TO THE OPERATOR OR DAMAGE TO
THE UUT, DISCONNECT ALL HIGH-VOLTAGE POWER SUPPLIES,
THERMAL ELEMENTS, MOTORS, OR MECHANICAL ACTUATORS WHICH
ARE CONTROLLED OR PROGRAMMED BY THE UUT MICROPROCESSOR
BEFORE CONNECTING THE POD.

Connect the Pod to the UU1  as follows:

I . Be sure that power is removed from the UU7

2. Disconnect UUT analog outputs or potentially hazardous UUT peripheral
devices as described in the warning at the beginning of this section.

3 . If necessary, disassemble the UUT to gain access to the UUT microprocessor
socket. If the UUT microprocessor is still in the socket, remove the
microprocessor.

4 . ‘Turn the Pod self test socket thumbwheel to release the Pod plug, and remove
the Pod plug from the self test socket.

5. Insert the Pod plug into the LICIT microprocessor socket, using the proper
adapter if the IJUI- uses a 40.pin  microprocessor. Make sure the slanted corner
of the Pod plug is aligned with pin I of the UUT microprocessor socket.

6 . Reassemble  the 11111  using extender boards if necessary

2-3
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CAUTION

The Pod contains  aclfve  protection circuits. To avoid damage lo  the Pod, turn
the  Troubleshooter power on before applying power to the  UUT.

7. Apply power to the UU~I’.

2-4



Section 3
Microprocessor Data

3 - l .  I N T R O D U C T I O N
‘l~his  section contains microprocessor data which may he useful during operation of the
‘I’r-ouhlcsh(,oter.  ‘Th is  informalion  inc ludes descr ip t ions of  %8000  s igna ls  and p in
assignment\.

3-2. MICROPROCESSOR SIGNALS
~l~ahlc  ?-I  lists all of the %X000  microprocessor signals and provides a briefdescription of
each  s ignal .  R&r  to  the microprocessor manufacturer ’s l i terature for  complete
Information.

Table  3-2  is a summary;  of the LX000  microprocessor signal activity.

Figures 3-l through 3-4 show the ZXOOO family  pin assignments.

Table 3-1. Signal Descriptions

SIGNAL NAME DESCRIPTION

ABORT
-

The Abort line is used in conjunction with the SAT line to interrupt
instructions before they are completed. (Available on the 28003  and
28004  only.)

ADO-AD15 These 16 tri-state  multiplexed Address/Data lines are used to address
memory and for Input/Output. The lines contain address information
when theAddressStrobe  (a)  linerises anddalawhen  theDataStrobe
(ES, line rises,

A S

BUSACK

The rising edge of this Address Strobe hne  indicates valid addresses.

When this Bus Acknowledge line is Low. the CPU has relinquished
control of the bus.

BUSREQ The Bus Request line is driven Low to request the bus from the CPU.

The rising edge of the Da&Strobe  line indicates valid dataavailableon
the multiplexed Address/Data (m)  lines.

Memory Request is a trwstate  output that indicates that a memory
address is present on the address/data bus.
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Table 3-1. Slgnal  Descriptions (Cont)

I --^^-.^-.^.*
SlGNAL  NAME “CSLi”lV I l”N

--
Ml, MO Multi-Micro In and Multi-Micro Out form part of a daisy-chain  that

aiiows  sharing resources in a multi-microprocessor  system.

mii A falling edge on the Non-Maskable Interrupt lhne  requests a non-
maskable  interrupt. m  has priority over the Vectored and Non-
Vectored Interrupts,

inn

CLK

RESET

Rrn

The Non-Vectored Interrupt hne  Initiates a non-vectored interrupt.

The System Clock is a single-phase.  five-volt time base,

The Reset ,,ne  resets the CPU,

ReadANrite  indicates that the CPU is performlng a read or  write
operation with memory or  I/O.

The Segment Page Address Translation Trap line is activated by a
Memory Management Unit (MMU) to interrupt the CPU while a
program or  data in secondary storage IS moved into man memow
(Available on the 28003  only.)

SEGT TheSegment Trap isasserted bythe  Memory Management Unit (MMUI
to interrupt the CPU when the  MMU encOunters  a segment trap,
(Available on the 28001  only)

SNO-SN6

STO-ST3

The Segment Number lines provide a segment number for use by a
Memory Management Unit. (Available on the 28001  and 28003 only,)

These Status lines indicate the CPU status (refer to Table 3-3 ZBOOO
CPU Status Codes).

STOP

vi

___
WAIT

The Stop line is usually used to slngle-step  instructions,

This line requests a Vectored-Interrupt.

TheWait  linetellstheCPU!hatan  l/O deviceorthememory  isnotready
for a transfer of data~

ByteANord specifies the nature of the 16.oit information on the
address/data bust

N/S Normal/System Mode indicates the CPU’s prevent operating mode.

J
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Table 3-2. Signal Summary

INPUT/ ACTIVE
SIGNAL  NAME MNEMONIC OUTPUT STATE DRIVER

Abort ABORT Input low tri

Address/Data AD&AD15 output high tri

Address Strobe E OUtpUt low tri

Bus Acknowledge BUSACK output low

BUS Reques t BUSREO input low tri

Memory Request MREQ output low

Multi-Micro In ia Input low

Multi-Micro Out MO OUtpUt low

Non-Maskab ie
Interrupt NMI Input low

Non-Vectored
Interrupt NVI Input low

System Clock C L K input -

Reset RESET input low tri

Read/Write Rim OUtpUt high/low

Segment  Page Address
Translation Trap SAT InpUt low

Segment Trap SEGT input IOW tr,

Segment  Number SNO-SN6 output high tri

status STO-ST3 output high

stop STOP mput IOW

Vectored Interrupt vi input IOW

Wait WAIT input IOW tri

Byte/Word B/5%7 output high/low tri

Normal/System Mode N/S output high/low

NOTE: Driver Definitions: tri Tri-state Driver
TTL = TTL Compatible (input or output)

-

9000A-28000
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AD8
SN6
S N 5
AD7
AD6
AD4
S N 4
AD5
AD3
AD2
AD1
SNZ
G N D
CLOCK
;is
RESERVED
0m
MIS
R/w
R U S A C K
WAIT
BUSREQ
S N O
SNl

Figure 3-1. 28001 Pin Assignments

AD9-  1 4 0  - A D O
ADIO-  2 3 9  -ADB
AD11 - 3 3 8  - A D 7
AD12-  4 3 7  - A D 6
AD13-  5 3 6  - A D 4
srop - 6 3 5  - A D 5

G i l -  7 3 4  - A D 3
AD15-  8 3 3  - A D 2
AD14-  9 3 2  -AD1
15v-  1 0 3 1  - G N D
m-  11 3 0  - C L O C K

mii-  12 2 9  -?ii?i
N M I -  1 3 28 - RESERVED

R E S E T -  1 4 2 7  - B/V?
M O -  1 5 26 -N?%

M R E O -  1 6 2 5  - R;m
E?-  1 7 24 - BUSACK

ST3-  18 2 3  -WAIT
STZ-  1 9 22 - BUSREQ
STl-  2 0 21  - ST0

Figure 3-2. 28002 Pin Assignments
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ADO - 1 48 - AD6

A D 9  - 2 4 7  - SN6
A D 1 0  - 3 4 6  - S N 5

A D 1 1  - 4 4 5  - A D 7
A D 1 2  - 5 4 4  - A D 6

A D 1 3  - 6 4 3  - A D 4
S T O P  - 7 4 2  - S N 4

KG-  a 4 1  - A D 5
A D 1 5  - 9 4 0  - A D 3

A D 1 4  - 1 0 3 9  - A D 2
15v  - 1 1 38 - AD1

vi-  1 2 3 7  - SN2

ran-  1 3 3 6  - G N D
S A T -  1 4 3 5  - C L O C K

NM1  - 1 5 3 4  - A!?
RESE?  - 1 6 3 3  - A B O R T

M O -  1 7 3 2  - Bm
M R E Q  - 1 8 3 1  - M/S

Ds-  1 9 3 0  - RI%’

S T 3  - 2 0 2 9  - B U S A C K

S T 2  - 2 1 28  - WAlT
S T 1  - 2 2 2 7  - BUSREQ

S T 0  - 2 3 2 6  - S N O

SN3-  2 4 2 5  - SNI

Figure 3-3. 28003 Pin Assignments

AD9-  1 4 0  - ADO

ADlO-  2 3 9  - AD8
A D 1 1  - 3 3 8  - AD7

AD12-  4 3 7  - AD6

AD13-  5 3 6  - AD4
S T O P -  6 3 5  - AD5

m-  7 3 4  - AD3

AD15-  8 3 3  - AD2

AD14-  9 32 - AD1
.5v-  1 0 3 1  - GND

v i -  11 3 0  - CLOCK

NVI - 1 2 2 9  - AS
N M I  - 1 3 2 8  - ABORT

RESET - 1 4 2 7  - B/W

M O -  1 5 2 6  - N/S

MREO-  1 6 25-  Ri%ii
m-  1 7 2 4  - BUSACK

ST3-  1 8 2 3  - WAIT

S T 2  - 1 9 22-  BUSREO
S T 1  - 2 0 21  - S T 0

Figure 3.4. 28004 Pin Assignments



Section 4
Operating Information

4-1.  INTRODUCTION
This section contains information which pertains to operating  the ‘l‘roubleshooter  with
Z8000-based  \ystrms.  This additional information complements the information in the
Irouhleshooter  Operator and Programming manuals.  and Coors  such items as the
following:

.  Address s p a c e  assqnment

. Special addies\  functions

. Charact&tics of Z8000 memory addressing

. L>etinitions and hit assignment of status lines

. Definitions of forcing and interrupt lines

. Definitions and characteristics of user-writahle  control lines

. Bit assignments of control lines

. Interrupt handhng

. Characteristics of Bus ‘Test. Learn, and Run llU’l

. Marginal 1111~1~  problems

4-2. GETTING STARTED
After the Pod is connected to the Troubleshooter and installed in the UUT. you may see
t h e  m e s s a g e  P O D  TlMEOUT - ATTEMPTlNG  R E S E T  d i s p l a y e d  b y  t h e
Troubleshooter as soon as any Pod operation is attempted. Thismessage  usually appears
hecause the U UT is asserting a forcing status line: either the BUSREQ (Bus Request), or
WAIT lines. Manually resetting the LiUT may remove the problem, but it may be
necessary to disable  the status input using thel’roubleshooter  Setup function. Setting the
corresponding Setup “xssages  SET ENABLE xxxx? to NO disables the offending line.

If the status line remains faulty and you attempt another operation. the message ACTIVE
FORCE L/NE - LOOP?appears.  Pressing the MORE keyallowsyoutoseewhichlineis
causing the message to appear. You can disable reporting of this error and continue
operation by setting the Setup message SET TRAP ACTIVE FORCE LINE? to NO.
For more information about enable lines, refer to a later section titled User Enablahle
Status Lines. For more information about forcing lines. refer to a later section titled
Forcing Lines.
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If  the message POD TIMEOUT- ATTEMPTlNG RESET remainsafteryou  disable the
cnablable  line\.  the problem may be that the UUT is “ot supplying a clock to the Pod. If
the ciock is working properly. perform a Pod se!f  tesf as described in Section 2.

lf the Troubleshooter displays a” ACT/!/E FORCE i/NE  message during the
performance  of BUS ‘TEST on a properly functioning U !lT, it may be necessary to
change the  Bus-I’est address using the Setup function of the’Troubleshooter,  or it may be
nccessq  to inhibit reporting of forcing line errors by using the Setup function of the
Troubleshooter. or by using the forcing line error mask special address. Refer to the
Forcing Lint Error Mask description under the Special Features of the 28000 Pod in this
Stxtlo”.

4-3. ADDRESS SPACE ASSIGNMENT
4-4. Introduction
Ail of the Z8000 family of microprocessors have 16  multiplexed address lines (ADO -
ADl5) which allowdirectaddressingof64K  bytesofmemory.  Inaddition, theZXOOI  and
28003 versions have seven segment lines(SNO-SNh)  which select oneof  I28 64K address
segments, allowing a total addressing range of XM bytes. The 28000 can use seven data
types, from 32.bit  long words to individual bits.

4-5. Address Mapping
In order to allow the user  to easily enter the complex address descriptions for the 28000, a
simplified address descriptor is used for specifying addresses via the Troubleshooter.

Addresses for the segmented versions of the 28000 microprocessor (28001 and 28003)
are normally defined by a” Offset (a” address within a 64K byte block) and a Segment
(one of 128 possible memory blocks).

64K Byte Offset Addresses

Address offsets (and addresses for non-segmented versions) are specified by bits O-15  of
the address. This provides an address offset range of 0000- E‘FFF. The address offset is
put on lines ADO-AD15 during a bus access by the Pod.

Address Segment Notatmn

The  LX001  and ZXOOi have additional output lines !hat  can be used to switch between
different segments of memory.

To simplify segment address components “sing the Troubleshooter. the seven segment
hits appear in bits 16-22  of the address.

As a” added convenience for the operator. the high byte of the address designates
Uormal:~ystem  mode and Byte;wcx  operation. There arc four status lines. STO-S.1’3.
that indicate Pod operation in the stack. program, or data space.

4-2



3 1 3 3 2 9 28 27 2 6 25 24 23 22-  - - - -. -16  15----o

- -
SEGMENT OFFSET

ALWAYS 0
ST0
S T 1
ST2
S T 3
NORMAL.‘SYSTEM  - 0 SYSTEM MODE,

1 NORMAL MODE
BYTE,WORD  ACCESS ~ 0 zm WORD ACCESS

1 BYTE ACCESS

I I USUALLY 0.  NON-ZERO z SPECIAL ADDRESSES
THAT IMPLEMENT POD FUNCTIONS,

shous  an address  offset of A77E  in memory segment 62. The CPU’s program counter
rcpis!ers sill  receive the value 6200 A77E.  The upper byte indicates system mode
operation and using word accesses in the stack space. 7hese status elements are described
bclou.

Word and Byte  Accssses

l~he  ZKOOO familq~ of microprocessors prwides  for both word and hpte accesses on the
rnici-op~~~~w~r bus. The Troubleshooter  makes specifying word or byte accesses
convenient for the operator by usingAsingle  bit of the address. Bit 29 of the address will
bc sensed  by the Pod and the B:W  (BYTE::WOKD)  l ine to the UU’T’ wi l l  he set
according!y.  If bit 29 is zero, then the B:w signal will be low  during the bus cycle.
rchulring in a w)rd  access. For byte  accesses,  hit 29 is set to a one.

The ZHJJJ  Pod  accepts only wen addresses for word accesses. If odd addresses are
specii’ieti  for word access. the Troubleshooter defaults to  the next lower (even) address
and displays an error message.

Normal System Mode

‘The  %KOOO  microprocessors prwide  a control signal (N,:S)  to the Uli’l‘that  indicates the
CPL!‘\  operating mode. This  signal can he controlled through setting or clearing bit 28 in
the add~vxs.  If bit 2X is a one, then  the Pod sets the Y/s  line high. indicating the normal
mc,de to the l:I”T. The system mode is indicated by setting bit 28 to 7ero.

9000A-ZBOOO

Hit\  24.27 are four status lines that denote current UUT system status. Idiot  all
combination\ of the four status lines, the Uormal!~status  line. and the  Byte; Word
\tatu\  line  will  occur.  AII  pwsihle  status code combinations are shown in Table 4-l.
status (‘ode5.
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Table 4-l. Status Codes

I
xxxx xxxx

3  S P E C I A L  I,0

8 DATA SPACE

9  S T A C K  S P A C E

C  P R O G R A M  S P A C E

D P R O G R A M  S P A C E

J

0 WORD ACCESS SYSTEM MODE

1 W O R D  A C C E S S  N O R M A L  M O D E

2 BYTE ACCESS SYSTEM MODE

3 BYTE ACCESS NORMAL MODE

Special Addresses

In addition to the regular address spaces. the Pod recognizes special addresses that are
used to access information in the Pod or to cause the Pod to perform special functions.
The special addresses are of the form FOOO 00xX.  These special functions include indirect
vectoring of Run UUT. Quick looping, Quick RAM and ROM tests. interrupt handling.
and other miscellaneous controls. These functions are discussed in the section titled
Special Functions of the 28000 Pod.

For example, the address

FOOO 00 I6
-

is a special Pod address containing the state of the MO output line,

4-6. STATUS/CONTROL LINES
4-i’. Introduction
The Troubleshooter classifies the signals at the microprocessor pins into four categories:
address, data. status, and control. Address and data are multiplexed on the same lines.
The A: D (Address/Data) lines contain address information on the rising edge of the
Address Strobe line, and valid data on the rising edge of the Data Strobe line. Status lines
are inputs to the microprocessor. .fhey provide the Cf’U urith  critical status information
about the system. Control lines are outputs from the microprocessor. They are the means
wi:h which the microprocessor can control other devices in the system using bus
transactions.

~The  Pod permits the operator to monitor the state of the status lines and to manipulate
the control lines from the Troubleshooter mainframe. ‘The folIousing paragraphs describe
these capabilities.

4-8.  Status Line Bit Assignments
When a Read Status operation is performed, the Troubleshooter displays the logic levels
of each of the status  lines in binary form, ujhere “I” indicates a logic high. and a “0”
indicates a logic low. .l’o determine which digits correspond to specific status lines. refer
to Table 4-2 or the Pod decal (on the bottom of the Pod).
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For cxampic: Ii :.I  Rwd  Status  operation  is performed and there are no active status lines
and no tlags set. the Trouhlcshooter  displays:

READ in STS=00000111  11101111 OK

If a WAIT is prnding.  a Read Status operation will display:

READ iii  STS =00000111  1110 1011 OK

Table 4-2. Status and Control Line Bit Assignments

BIT STATUS LINES BIT CONTROL LINES

1 5 s ACKNOWLEDGE FLAG 1 5 -

1 4 VI ACKNOWLEDGE FLAG 1 4 -

1 3 m  ACKNOWLEDGE FLAG 1 3

1 2 m  ACKNOWLEDGE FLAG 1 2 -

11 T IMEOUT FLAG 11 As
1 0 m 1 0 iii?3

9 R E S E T 9 N/S
a ‘. a a MREQ
7 ” N V I 7 R,Gi

6 ..  ml 6 Em
5 . . SAi 5 CE
4 POWER FAIL FLAG 4 ST3
3 .  ABORT (28003,  28004  ONLY) 3 ST2
2 .  “’ W A I T 2 S T 1
1 ’ S T O P 1 S T 0
0 ’ “. B U S R E Q 0 . BUSACK

-

. FORCING LINES .  USER WRITEABLE

” INTERRUPT L INES
I**  USER ENABLEABLE

The active low level at bit 2 indicates that the WAIT line is active. Note that most status
lines are active low; the exceptions are flags at bits 4 and 11.15.

NO TE

When disp/a)iny  ~tatu.~  line PIKV  information (or other error information). the
Troubleshooter displays the.faultl,  linrs  as ones andgood  lina  as zeroes rather
than showing logic levels.

NOTE

Thr,flq hits 4 and II-15  do not represent particular 28000 signals.  but are
generatrd within rhe Pod to indkate  significant event5  to the Troubleshooter
operator. (Rpfer to the secrion  titled Status Lines Generated by the Pod.)

4-9. User-Enablable Status Lines
The ZXOOO has two inputs (BUSREQ and WAIT) which the operator can individually
enable or disable using the Troubleshooter’s Setup function. When these inputs are
disabled, the UUT-generated signals appearing at these inputs are prevented from
affecting the Pod.
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4-18.  Interrupt Lines
i ;,I
SF

‘c~upt  inputs  to  the %X000  consis t  of  the four  s tatus l ines NMI.  XVI, VI. and
‘Y;~l~(S;;\‘~I~).  [he  Pod will enable these interrupt lines and gather interrupt information

il’  interrupts  have heen  enabled using the lroubleshooter  SE’l’I!P  function. For more
dctai.  rcfcr  to  the \ecti~~n  t i t led lntrrrupt  Handl ing.

4-19.  User-Writable Control Lines
I l~r  ZicUOO  ha\ a  control lint.  M  hxh the ‘Troubleshooter can set high or  low with the Write
C’~,ntroi l~~nctioil I his feature  is used by Bus .l~est  to check a line which cannot be toggled
h!,  norma!  rwac  and write operations. It IS also useful for helping troubleshoot these lines.

I he \j,‘rire  (~‘onr:oi  function is described in the following paragraphs as it pertains to the
ZXtiO(i Pod, Y<!t~c  that the Write Control function only sets a line low(active)  for one UUT
huh  i\,cic  iu\t  long,  enough to verily that it can be driven.

l!lC  write  (‘ilrrlroi  an d Data  ‘Toggle Control Troubleshooter functions require the entry
,)I hinay  dylts  to specify  the desired level of each user-writable control line.

I !?c  one  use-.wr!iabie  control line in the ZXOOO  Pod is BUSACK. TodrivetheBUSACK
fin;:  li,..~,  iis< ri WRlTE  (0’  CTL = 0 command.

4-20,  Control Line Bit Assignments
Wircn  pcrfo:mng  a  Hu\  l~est  o r  v a r i o u s  o t h e r  T r o u b l e s h o o t e r  f u n c t i o n s ,  t h e
I rwhic\hootcr  may detect  that one or  more control lines are not drivable. Forexample,

!hr,: 1 !-ouhir~hoorcr  might detect that the IX line is not drivable. IheTroubleshooter  will
!hcrr  &:~kt\ the  mesu.ge  CTL ERR 00000000 00100000-LOOP?.  l-he  zeros and ones
u)rvr\p~~n~i  to the kit oumhers  ass&d  to the control lines as listed in ‘l’able  4-2 and on
the.  l;llx!  or:  ;!I(. hack 01  the Pod. Bit 5 is set to I because the DS  line was detected as not
:!rii;lblt-.  ,\il  cz~i~!br  nicssagcs  that pertain to non-drivable control lines use the same bit
numhcr  ,;\\~,~n,,;cr~t\  a\ llstcd in I able 4-2.
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4-21. SPECIAL FEATURES AND CONTROLS OF THE 28000 POD
The 28000 Pod offcrh  several special tunctions  which  enhance  i ts  usetulnes~.  ~Thc%
special functions reside in the l’od  rather  than the ‘Iroubic~hwtcr  and are  yxssed  h\
reading or writing to special addresses outside the stnndal,d  address  space  01 the ZXOOb
microprocrsaor.  I he special addruses  are listed 111  ‘I able  4-3.

4 -22 .  QUICK FUNCTIONS

Table 4-3. Special Addresses

ADDRESS DESCRIPTION
-

FOOO 0000
FOOO 0001
FOOO 0002

Read NMI acknowledge word
Read NV acknowledge word
ReadOi acknowledge word-

FOOO 0003
FOOO 0004
FOOO 0005
FOOO 0006
FOOO 0007
FOOO 0008
FOOO 0009
FOOO OOOA
FOG0 0000
FOOO OOOC
FOOO OOOD
FOOO OOOE
FOOO OOOF
FCQO 0010
FOOO 0011
FOOO 0012
FOOO 0013
FOOO 0014
FOOO 0015
FOOO 0016
FOOO 0017
FOOO 0018
FOOO 0019
FOOO OOlA
FOOO 001 B
FOOO 001 C
FOOO 001 D
FOOO 001 E
FOOO 001 F
FOOO 0020
FOOO 0021
FOOO 0022

Read SAT acknowledge word
Fast-looping read/write  at last address
Read/write default high address
Read/write fast RAM increment
Read/write fast RAM start high address
Read,wr,te fast RAM start “flset
Readiwrite fast RAM end high address
Read/write fast RAM end offset
Read/write fast ROM start high  address
Read/write fast ROM start offset
Read/write fast ROM end high address
Read,wr,te fast ROM end offset
Read fast RAM err”r  high address; ROM cnecksum
Read fast RAM error !ow address! Inactive ROM bits
Read/write refresh enabled
Readiwrite refresh rate
Read/write transparect read high address
Read,wr,te transparent read offset
Read/write runuut  FCW
Read/write state of m output
Read/write state of fast mode
Read/write state of continuous  Interrupt flag
Read last address high rrr”rs (no dummy read1
Read last address low eiv”rs  (no dummy wad)
Read Iast data drivability (no dummy read)
Read last control errors (no dummy read)
Read last forcing line errors  (no dummy read)
Read last status (no dummy read)
Read last err”r  summary (no dummy read)
Read/write control dwability mask
Read/write forcing line reporting mask
Read selftest  error. write selftest  disable

_____--.-___
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Appendix  A in this manual  lists a Troubleshooter program that makes the Pod’s Quick
functions operate. from the perspective of the operator, like standard Troubleshooter
functions. Using this program, the operator selects the desired functions, then is
prompted for parameters in same manner as the standard Troubleshooter functions. This
method may he preferable for some uses over the normal method of loading individual
special addresses that is dcrcrihed in subsequent  paragraphs.

The program is presented in two forms: as a standard ‘Troubleshooter program, and as a
source program for the optional 9010 I.anguageCompiler.‘The9010  LanguageCompiler
program is a\-ailahle  for several common mainframe computers and controllers. Contact
Fluke Customer Service for details.

4-23. Quick-Looping Read or Write
The Quick-Looping Read or Write function is useful for enhanced viewing on an
oscilloscope that is synchronized to the TRIGGER OUTPl~~I~ pulse (available on the
Troubleshooter rear panel). If a signal trace on the oscilloscope screen is dim due to a low
repetition rate. the Quick-l.ooping  function can increase the repetition rate to make the
signal trace much  more visihlc.

To select the Quick-Looping function, first perform a standard read or write operation at
the desired address. Then do a READ or WRITE @ FOOOOOO4. ‘I’he  Pod first performs a
read or write operation in the normal manner. reporting to theTroubleshooter  any U U7
system errors detected (such asACT/VEFORCEL/NE,  or CTL ERR, etc.): then the Pod
enters the Quick-Looping mode where the read or write operation is performed many
times faster than the ordinary I.ooping  function specified by pressing the LOOP key on
the Troubleshooter keyboard. During the Quick Loop, the Pod does not check for an\
UUT  System errors. Quick-l.ooping  continues until the operator selects another
operation.

For example. if the operator specifies the operation READ @ 1800 0000, the READ @
FOOO  0004 will perform a looping read operation at the address 00 0000 (with status code
hits of 1000 and the CPU in the Normal mode). If the operator specifies the operation
WRlTE  @ 1802 OOFE = 8C17,  WRITE @ FOOO  0004 ENTER ENTER will perform a
looping write operation at address 02 OOFE (with status code hits of IOOO),  writing the
data 8C17.

.The Quick-Looping function may he used for read or write operations at any ofthevalid
28000 addresses listed in Table 4-3.

If both error reporting and the Quick-Looping feature are desired. you may apply the
ordinary Troubleshooter Looping function to the Quick-Looping read or write, such as
R E A D  @ 1 8 1 2  3 4 5 6  E N T E R  R E A D  @ FOOO 0 0 0 4  E N T E R  L O O P .  T h e
Troubleshooter will command read operations at address I2 3456 at the normal looping
speed with full error reporting. For every ordinary read operation, the Pod will interject
several Quick-Looping read operations (with no error reporting) which will enhance
oscilloscope viewing.

~I’he  Special Addresses used with the Quick-Looping function are described in Tahle4-5.
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Table 4-4. Sceclal Address Summaw

i ADDRESS i DESCRIPTION

FOOO 0000 ! mtil  Acknowledge Word (paragraph 4-27)

FOOO 0001 j m  Acknowledge Word (paragraph 4-27)

FOOO 0002 m  Acknowledge Word (paragraph 4-27)

-
FCOO 0003 SAT Acknowledge Word (paragraph 4-27)

FOOO 0004 Fat Looping Read/Write at Last Address (paragraph 4-23, 4-28)

FOOO 0005 Default High Address (paragraph 4-29)

FOOO 0006 Fa?J  RAM/ROM Test Increment (paragraph 4-24. 4-25)

FOOO  0007 Fast RAM Test Start High Address (paragraph 4-24)

FOOO 0008 Fast RAM Test Start Offset (paragraph 4-24)

FOOO 0009 Fast RAM Test End High Address (paragraph 4-24)

FOOO OOOA Fast RAM Test End Offset (paragraph 4-24)

C o d e Meaning

xx00 No test requested

XXBO Busy. RlW test in progress
XXBi Busy, performing decode test

xxco Complete, no errors

X X F O Fail Read/Write test
XXFl Failed Address Decode test

x x Indicates the upper byte of the
current RAM offset being tested.

FOOO 0006 Fast ROM Test Start High Address (paragraph 4-25)

F O O O  O O O C Fast ROM Test Start Offset (paragraph 4-25)

F O O O  O O O D Fast ROM Test End High Address (paragraph 4-25)

FOOO OOOE Fast ROM Test End Offset (paragraph 4-25)

C o d e Meaning

xx00 No test requested

XXBO Rusy.  test in progressI
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Table 4-4. Special Address Summary (cant)
-

DESCRIPTION

xxco Complete. no errors
XXCl Complete. inactive bits

xx Indicates the upper byte of the
current ROM offset being tested,

FOOO OOOF Fast RAM Test Error High Address (paragraph 4-25)

Fast ROM Test Checksum (paragraph 4-24)

FOOO 0010 Fast RAM Test Error Low Address (paragraph 4-24)

Fast ROM Test Inactive Bits (paragraph 4-25)

FOOO 0012 Read Last Test Stata (paragraph 4-31)

FOOO 0013 Run UUT FCW (paragraph 4-32)

FOOO 0014 Transparent Read High Address (paragraph 4-33)

FOOO 0015 Transparent Read Offset (paragraph 4-33)

FOOO 0016 State of m  Output (paragraph 4-34)

FOOO 0017 Refresh Enabled (paragraph 4-35)

FOOO 0018 Refresh Rate (paragraph 4-36)

FOOO 0019 State of Fast Mode (paragraph 4-37)

FOOO 001 A State of Continuous Interrupt Flag (paragraph 4-38)

FOOO 001 B Last Address High Drivability Error (No Dummy Read) (paragraph 4-39)

FOOO 001 C Last Address Low Drivability Error (No Dummy Read) (paragraph 4-39)

FOOO OOlD Last Data Drivability Error (No Dummy Read) (paragraph 4-39)

FOOO OOlE  / Last  Conirol Errors (No Dummy Read) (paragraph 4-39)

FOOO 001 F Last Forcing Line Errors (No Dummy Read) (paragraph 4-39)

FOOO 0020 Last Status (No Dummy Read) (paragraph 4-39)

FOOO 0021 Last Error Summary (No Dummy Read) (paragraph 4-39)

ADDRESS 1

L

9000A-28000
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Table 4-4. Speck1  Address Summary (con!)

ADDRESS DESCRIPTION

SYSTEMFA”LTBYTE xxxxxxxx

L-

II=

IL

DATA LINES NOT  DRIVABLE ,BiT  oj
ADDRESS LINES NOT DRIVABLE  !BiT 1!
CONTROL LINES NOT DRIVABLE IBIT  2,
FORCING LINES PENDING AND DISABLED iBIT ?
,NTERRUPT PENDING KIT 41
ILLEGAL ADDRESS (BIT 51
SELF TEST ,BlT  61

DEFAULT “NUE _ FF ,,UT POWER FAiLURE  !RlT il

FOOO 0022 Control Drivability Error Reporting Mask (paragraph 4-40)

FOOO 0023 Forcing Line Error Reporting Mask (paragraph 4.40)

FOOO 0024 Self Test Diagnostic (paragraph 4-41)

F F F F Hex FFFF indicates that the Pod passed the
internal self test without any errors being
detected.

ACTIVE FORCE LINE After receiving an Active Force Line error
message. pressing the MCRE key on  the
Troubleshooter will provide a bit map showing
the status lines. Refer to Figure 4-2. or  the Pod
decal. for forcing  line  bit assignments. A “1”
irldicates  a defective status line.

C T L  E R R Press the MORE key to display a bit map of the
control lines that the Podselftest  has determined
are probably faulty. A “1” signifies a bad control
line.

A D D R  E R R The MORE key displays a map of the
address/data lines that failed asimple  read/write
test (see discussion below).

DATA ERR The MORE key wi l l  display a map of the
address/data lines that failed a simple drivability
test (see discussion below).

BAD PWR SUPPLY The Pod has measured an out-of-tolerance
power supply voltage.

1 The Pod has computed an internal  ROM
signature that differs from what was expected,

2 The Pod has found a Read/Write error in ,ts
internal RAM.
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Table 4-5.  Quick-Looping Functions of the 28000 Pod

GiimT-SPECIAL ADDRESSES DESCRIPTION OF USE
AND OPERATIONS

Quick Wrote  @ XYYY YYYY = ZZZZ Performs a normal write of dataZZZZ  at theaddress
L o o p i n g XYYY YYYY. X may only be O-3 hex.
Write

Wrste  @ FOOO 0004 enter enter Causes the Pod to perform  a quick-looplng  Write  at
the address used in the previous write command.
UUT system errors are reported only during the first
execution of read or  write and not during
succeeding executions,

Quick Read @ XYYY YYYY : ZZZZ Performs  a normal read at address XYYY YYYY. X
LoopIng may only be O-3 hex,
Read

Read @ FOOO 0004 enter enter Causes the Pod to perform a quick-looplng  read at
the address used in the prwous  read command,
UUT system errors are reported only during the first
execution of read or  write and not during WC-
ceeding  executions.

4-24. Quick RAM Test
The Quick RAM Test allows the operator to test RAM address blocks morequickly than
with the RAM Short test. The Quick RAM Test is considerably faster than the RAM
Short test and is almost as rigorous. The Quick RAM test is particularly well suited for
programming applicatiorx

‘The Quick RAM Test consists of two phases; the first test phase is a read-write check,
while the second checks address decoding. The read-write check is performed by writing
and reading a one and a zero  from each bit of each test address to ensure that there are no
hits held high or low. After the read-write check is completed, a unique hit pattern has
been written to each address. For the address decoding check. the Pod reads each address
and compares the read data with the unique word that is expected.

~I’he addressing increment and the starting and ending addresses for the Quick RAM Test
are specified in a different manner than for the usual RAM Test. They are entered by
writing to the special addresses listed in Table 4-3. The increment (I for bytes and 2 for
words) should he written into FOOO 0006. To specify the starting address, write the top
four digits of the address into special address FOOO 0007 and the address offset into FOOO
000X.  The top four digits of the ending address segment should he written into FOOO 0009
and the offset into PO00  OOOA. Either word or byte addresses may he used. The endmg
address must he greater than the starting address, and both addresses must he even for
word addresses. .The  status code assigned to the beginning address will also he used for the
ending address. I he address increment value must be even for word addresses.

The Quick K A M ‘Test begins execution as soon as the operator completes the entry of the
ending address.  During and after execution of the test, the ‘Troubleshooter will not
display any information about the progress or results of the test unless requested by the
operator. The test may he aborted before completion hy selecting another operation.
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To de~erntinc if the Qui- k R,AM  .l’est is still in progress. or what the test results are. the
~1  rouhle\hootcr  npewii>r should perform a READ @ ENTER operation (which
~otnmand~ a READ  operation at the last entered address). In response, the Pod returns a
two-byte word. displayed by the Trouhieshooter  in hexadecimal format (with leading
,,croes  suppressed). ‘Ihe lower byte of this wc,rd indicates the status of the test or the test
resuits. The status codes and their meanings are shown in ~l’able 4-l. 7he  upper bytr of the
Pod response shows bits 8 through IS of theaddress undertest. which allows the operator
to monitor the progress of the Pod as it proceeds through the test.

For example. to do a Fast K:\M test on a section of memory from XX00 5500 through
XX00 7500  with word accesses.  use the lollo~~~ng  procedure:

I . Write the value 2 tospecialaddress  FOOOOOO6 to ensure that the increment value
is set for word accesses.

WRITE (@ FOOOOOO6= 2

2 . Enter the address segment and offset components of the starting address into
special addresses FOOO 0007 and FOOO  0008 respectively:

WRITE (a!  FOOOOO07 = 0800

WRITE @ FOOOOO08 =5500

3 . Enter the segment and offset components of the ending address into special
addresses FOOO 0009 and FOOO  OOOA:

WRITE@ FOOOOO09 = 0800

WRITE @ FOOO OOOA = 7510

Writing the ending offset into location FOOO OOOA will cause the test to begin.

4 . You can check on the test with a looping READ operation

READ@ENTER=XXBO

This command will do a looping read at the previously specified ending address
(FOOO  OOOA).  The XX portion of the result is the upper eight bits of the address
offset currently being tested. In this example, it wou!d  have started at I5 and
incremented as the test progressed until whatever address was specified for
ending the test. Referring to Table 4-2, the status BO indicates that the
Read: Write test is in progress and that there have not been any errors up to this
point in the test.

For more information about the test results. the operator may specify read operations  at
the special addresses listed in Table 4-3. It is a good practice to specify the READ @
ENTER first to find out if the test has beencompleted heforereadingat  an!: ofthespecial
addresses. Unless the test has been completed (or failed). the information contained at the
special addresses will pertain to a previous test rather than the current test. and the
current test will be aborted.

The Special Addresses used with the Quick RAM test are described in Table 4-6.
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Table 4-6. Using the Quick RAM Test

SPECIFYING THE TEST

Write @ FOOO 0006 =  Z Specifies the address increment to be used by thequlck  RAM
test. If Z-O, the address increment defaults to 2 (word
mcrements).

Write @ FOOO 0007 = UUUU Specifies the upper word UUUU of the start address for the
quick RAM test.

Write @ FOOO 0006 = LLLL Specifies the lower word of the start address (offset) for the
quick RAM test.

Write @ FOOO 0009 : UUUU Specifies the upper word UUUU of the ending address for the
quick RAM test.

Write @ FOOO OOOA = LLLL Specifies the lower word of the ending address (offset) for the
quick RAM test.

Execution ofthequick RAM test beginsatthecompletionofthis
command specifying the ending address.

I REQUESTING INFORMATION ABOUT TEST EXECUTION I

I
Read @ enter

1
After the test has been specified, the operator may request
information about test results by pressing the keys READ
ENTER (the address specification is defaulted). The resulting
code that is displayed on the Troubleshooter indicates the
following:

C o d e Meaning

xx00 No test requested

xxi30 Busy, RAn/  test in progress
XXBI Busy. performing decode test

xxco Complete. no errors
I

X X F O
XXFl

x x

Fail Read/Write test
Failed Address Decode test

indicates the upper byte of the
current RAM offset being tested.

Read @ FOOOOOOF

Read @ FOOO 0010

Read (u,  FOOO 0011

Read @ FOOO 0012

High word of the error address.

Low word of the error address.

Hex Mask 01  the bad binary bits from a Read/Write failure.

Last Test Status
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4-25. Quick ROM Test
The Quick ROM ‘Test allows theoperatorrotest  ROM address bl(,ck\morequickl!than
with the ordinary ROM ‘Test When the Quick ROM .Test  is performed. the  Pod obtams  a
checksum that may he compared with a checksum obtained h\~  performing  the Quick
ROM Test overthesameaddress  block ofa  knowngood  I~:Ii’TT  Note that thischecksum  is
not the same value as the signature that is obtained with ttrc ordinary ROM ‘TCSI.

Only program space (status output = hex C  or  I))  or  data  space (status 1  he”.  X) accc\ses
will he per-formed. If the user  specifies a ROM test  in I 0 %pacc  (status  =  hex 2  or  3)  or
stack space (status =~ hex 9). it will  he mapped to the data space.

l’esting  of high and low  ROM’s separately can he achieved  h!; using a bk~te t!‘pr operation
(hit 29 set in the starting address). setting the incrcmcnt  to 2. and starting  the test  on  either
an even or  odd address.

The ending address must he greater than the starting addres\.

L.ike  the Quick KAM Test.  the Quck  ROM I at  may hc  ahorted  by sclccting  another
operation. lo determine if theQuick  ROM oldest  instill  in progress, or what  thetcst  results
are. the Troubleshooter operator should perform a READ in’  ENTER operation  (which
commands a Read operation at the last  entered address). In  response. the Pod  returns a
two-byte word. which is displayed by the 7.rouhle>hooter  in hexadecimal  format (with
leading zeroes suppressed). The lower byte  of this word  indicates the statw  ol~the  test or
the test results. ‘The  status codes and their meanings are shown in  ‘I ahlc  4-2. niche  upper
byte of the Pod response shows hits  9 through I5 of the address under  test: therefore.  the
operator can monitor the progress of the Pod as the test proceeds.

The Special Addresses used in the Quick ROM test  arc dcvxihed in .Tabie 4.7

4-26. SPECIAL FEATURES OF THE 26000 POD
The following paragraphs describe special features of the ZROOO Pod that are  used h!
reading and writing special addresses. l ’hese special functions are summarized in.1  ahle4-4
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Table 4-7. Using  the Gulck ROM Test

I SPECIFYING THE TEST I

Write @ FOOO 0006 = Z Specifies the address increment to be used by the quick ROM
test. If Z=O, the address increment defaults to 2 (word
Inc remen ts ) .

Write @ FOOO OOOB = UUUU Specifies the upper word UUUU of the start address for the
quick ROM test.

Write @ FOOO OOOC = LLLL Specifies the lower word of the start address (offset) for the
quick ROM test.

Write @ FOOO OOOD = UUUU Specifies the upper word UUUU of the ending address for the
quick ROM test.

Write @ FOOO OOOE = LLLL Specifies the lower word of the ending address (offset) for the
quick ROM test,

Execution of thequickROM  test beginsatthecompletionofthis
command specifying the ending address,

I AEGUESTING  INFORMATION ABOUT TEST EXECUTION -1

Read @ enter After the test has been specified, the operator may request
information about test results by pressing the keys READ
ENTER (the address specification is defaulted). The resulting
code that is displayed on the Troubleshooter indicates the
following:

C o d e

xx00

XXBO
xxco
XXCl

x x

Meaning

No test requested

Busy, test in progress
Complete, no errors
Complete, inactive bits

indicates the upper byte of the
current ROM offset being tested.

Read @ FOOO OOOF Checksum - not related to the ROM signature that is obtained
from the standard ROM test.

Read @ FOOO 0010 Hex mask indicating inactive bits detected during test.

Read @ FOOO 0012 Last Test Status.
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4-27. Interrupt Acknowledge Words (Addresses FOOO 0000 - FOOO 0003)
Any data that may be placed on the data bus during an interrupt acknowledge cycle can
be read at these addresses. Reading these addresses resets the respective bit in the status
word (see lable  4-2 or the Pod decal).

NMI Acknowledge Word (Address FOOO 0000)

m Acknon~lcdge Word (Address F-000 0001)

VI i\cknowledge  Word (Address FOOO 0002)

SAT Acknowledge Word (Address FOOO 0003)

4-28. Fast-Looping Read/Write at Last Address (Address FOOO 0004)
A ‘Troubleshooter READ @ or WRITE @ with this address initiates a fast-looping read
or write at the last address used for a UUT access. Refer to Quick Functions above for
complete information.

4-29. Default High Address (Address FOOO 0005)
The four hexadecimal digits contained here are used as a default high address byte to
reduce the amount of keyboard entries required when working in repetitive address
spaces. If only four address digits are entered for a READ @ or WRlTE @ specification,
this default High Address will be appended ahead of the entered digits to form a complete
address.

The initial default value is 0800  (read data space, system mode, word access, segment 0).

4-30. Fast RAM Test and Fast ROM Test Addresses (Addresses FOOO 0006 -
FOOO 00011)
These special  addresses are used to implement the Fast RAM Test and Fast ROM T-at
functions.  Complete information about these tests is contained in the description of
Quick Functions in this section.

Fast KAMjROM Increment (Address FOOO 0006)

Fast RAM Start High Address (Address FOOO 0007)

Fast KAM Start Offset (Address FOOO 0008)

Fast RAM End High Address (Address FOOO 0009)

Fast KAM End Offset (Address FOOO OOOA)

Fast ROM Start High Address (Address FOOO OOOB)

Fast ROM Start Offset (Address FOOO OOOC)

Fast ROM End High Address (Address PO00  OOOD)

Fast KOM End Offset (Addrrss  FOOO OOOE)

Fast RAM Error High AddressjROM Checksum (Address FOOO OOOF)

Fast K4M  Error Low Address! Fast KOM inactive Bits (Address FOOO 0010)

Fast RAM Error Bits (Address FOOO 001 I)
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4-31. Last Test Status (Address FOOO 0012)
This ,pecia! xld~ss contains tk last status  after  a Fast ROM Test  or  a Fast  RAM ‘lest.
For example. if a Fast test is accidently  stopped, a Read from this address wil! produce
the status. which ~hcoperatorcanusetodetcrminewhetherthetest  hadcompleted or not.

4-32. Run UUT FCW (Address FOOO 0013)
Thib spcciai  address contains a Flag and Control Word (FCW) to be used with some Run
i: I;‘l open-ations.  If a Run I :1:-f  operation is done with an address other than the default
(0). the antent\  01 !his address is inserted  into the CPU’s FCW register just before
u~ntt~ol  is transferred. This allows ihc operator  to enable interrupts and control  the
\,arious  mode blt.3  by writing to rhis  special address.

4-33. Transparent Read Address Control (Addresses FOOO 0014 - FOOO 0015)
‘1.1) provide  standb!  activity lor the UI:‘I’. continuous READ operations are performed
on the I:I”I during the time the Pod is preparing for the next access to the LILT.

The default for tili\ operation is 0800 0000 (data space, word operation, system mode.
segment=~O.  offset-(l). The configuration of the transparent read operation may be
changed by \\riting r.ew data to the Transparent Read Addresses described below.

Transparent read operations are sometimes referred to as “dummy” reads,

‘Transparenr Read High Address (Address FOOO 0014)

~T’hc data ~rittui to this special address is used as the high address component used in the
. transparent  read operai,on.

Tran\parent  Read Offset (Address FOOO 0015)

‘The datr:  writwn  to this special address is used as the offset component of the address used
in the !ranspnrent  read operations.

4-34. State of MO Output (Address FOOO 0016) -
l~‘ilc  I ,cas~  Significant Bit <)fthe  data of this address ethos the Multi-Micro Out (MO) line.
An operator may define the state of the MO line by writing to this address or observe the
currcn~  state  01’ MC) by reading this address. The default is high (inactive).

4-35. Refresh Enabled (Address FOOO 0017)
‘I his addres\ contains a flag used to set the Refresh Enable bit in the CPU’s RAM Refresh
(‘ounter.  4 xro value sets the Refresh Enable bit to 0 (Refresh disabled). Any non-zero
value SC~S  the  Relrcsh Enable bir to I (Refresh enabled). The default is ENABLED.

4-36. Refresh Rate (Address FOOO 0016)
~1 hi,  address contains ;I value uvzd  to set the rate in the ZXOOO’s RAM Refresh Counter.
~1 he va!uc (wthin the rangeO-64)  isshifted nineplacesleftand  inserteddirectlyintothe6.
hit raw constant of the  iX)OO‘s  memory refresh  register. The rate constant determines the
amount  01  time hctwc-en  successive dynamic memory refresh cycles.

I hc dclaulr  vale 15 hexadecimal I-‘. which results in a refresh every I6 ,J SK using a 4
M t(/ clock  frequency.
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Last Forcing L.ine Errors (No Dummy Read) (Address FOOO 001 F)

This special address contains a bit map of any forcing lines which were detected as active
during the last LL!l access, but have been previously disabled using the.I~roubleshooTer’s
Setup command SET ENABLE XXXX?  commands. Of the four available forcing Imes
(five on the Z8003 and ZXOO4). only two. wand BUSREQ. are user enableable.
These two  user-enableable forcing lines will he the only ones effected by the Setup
command. For example:

R E A D  (CL‘  F O O O  OOlF = 0 0 0 5  O K

shows that both bit 2 (m) and hit 0 (RI;SREQ)  have been disabled. (Refer to F~igure
4-1  or the Pod decal for bit assignments.)

L.ast Status (so Dummy Read) (Address FOOO 0020)

The status word from the immrdiately  previous Pod operation may he read at this
address. The data obtained from this operation maybe different from that obtained with a
READ @ S JS operation, since the READ @ STS operation performs a UUT  bus read at
the programmed default address (see the section titled Default Address), while this
operation returns data from the previous ULJT operation. The data returned is displayed
in hexadecimal rather than binary, as is the case with the READ @ STS command, hut
the status bit assignments are the same. Refer to Table  4-2 or the Pod decal (on the
bottom of the Pod) for status line hit assignments.

For example,

R E A D  @ F O O O  0 0 2 0  = 0 3 1 4

shows WAIT to be the only active status line. Compare this to the READ @STSexample
under Status Line Bit Assignments.

Last Error Summary (No Dummy Read) (Address FOOO 0021)

Contains the System Fault Byte that the Pod returns to the Troubleshooter  for error
reporting. The user may inhibit the reporting of errors detected by the Pod by using the
Setup functions of the Troubleshooter. This address is used to determine the Pod error
status even though error reporting by theTroubleshooter  has been inhibited. A summary
of any errors detected hy the Pod during the immediately previous UUT operation may
he read from this address. The bit assignments are as follows:

SYSTEM FAULT BYTE x:

DEFAULT VALUE z FF

9000A-Z8000

DATA LINES NOT DRIVABLE (BIT 0)
ADDRESS LINES NOT DRIVABLE iBIT  1)

i  CONTROL LINES NOT DRIVABLE (BIT 2)
FORCING LINES PENDING AND DISABLED (BIT 3)
INTERRUPT PENDING (BIT 4)
ILLEGAL ADDRESS (BIT 5)
SELF TEST (BIT 6)
“UT POWER FAILURE (BIT 7)
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For example: If the Pod UUT connector is plugged into the self test socket, theself  test is
disabled, and all error reporting is inhihited, performing a READ @ FOOO  0020 = 0018
indicates that:

I. An interrupt is pending.

2. Forcing line(s) are pending hut disabled

4-40. Error Reporting Masks (Addresses FOOO 0022 - FOOO 0023)
These masks control the reporting of Control Line drivability and F~orcing  Line detection
errors. Set any hit in these masks to zero to disable the reportingoferrors in that posItIon.
T-he  default is all hits ENABI.ED.

Control Driveability  Error Reporting Mask (Address FOOO 0022)

Ihe reporting of any individual drivahilitp  error may he suppressed by setting the
appropriate hits of the control drivability mask to zero. The hit assignments correspond
to those shown in Table 4-2, Status and Control Line Bit Assignments. The complete
error summary can he read from the Last Control Errors special address. Errors
corresponding to the suppressed hits will not be reported by the Troubleshooter.

Default value = FFFF,

-
For example. a certain 28000 U UI may not allow the processor to drive the MO line low.
If this is considered normal. performing a WRlTE @ FOOO 0022 = FBFF will inhibit the
reporting of MO line drivability errors during BUS l-EST. while allowing drivability
error reporting for all of the other control lines.

Forcing I.inr Keporting Mask (Address FOOO 0023)

The reporzing of any individual forcing line error (e.g., forcing lines asserted but not
enabled) may he suppressed by setting the appropriate hits of the forcing line error mask
to zero. The hit assignments correspond to those shown in Table 4-2. Status and Control
Line Bit Assignments. The complete error summary can he read from the Last Control
Errors special address. Errors corresponding to the suppressed hits will not he reported
by the Troubleshooter.

Default value = FFFF

For example. with the Pod in the fast mode. acertain  UllT asserts the WAl~Tstatus  line in
response to a bus read or write at an unimplemented address. The l.roubleshooter  BL!S
‘TESl.  operation sends an unimplemented address to the Ull~I while checking the
drivability of the address lines. Performing ” WRlTE @ FOOO 0023 _ F7FFwill inhihit
the reporting of the tlmeout  flag while allowng  forcmg line error reporting  for the status
inputs.

4-41. Sell Test Diagnostic (Address FOOO 0024)
This special address is used for troubleshooting operating errors  in the Pod itself.
Detailed use of this special address for diagnosing Pod defects is described in Section 6.
Troubleshooting.
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4-42. DEFAULT ADDRESSES FOR LEARN, BUS TEST, AND RUN UUT
Most I r~)ubleshooter  operations require operator entry of address information, If the
inforn~at!or~  I\ not  hpecified.  the Troubleshooter supplies default address information.
1.11~  lollowing  paragraphs describe default addresses that are unique to the Pod for the
ILearn  operation. Hus ~l’est.  and Run  Ull’l’  mode. Other default addresses not mentioned
m  1111s  manual  are desci-:hed  in the ‘Troubleshooter  operator manual and apply to all
POd\.

4-43. Learn Operation Default Address
If !he Learn  operation is selected and the operator does not specify the starting and
ending ;iddresscz fair  the  operation. the Pod specifies the default address spaces ofOD00
0000 through OIX~O  FF~FE. .The  Learn operation is performed over these address spaces
and also  OX00  0000  through OX00  FIFE.  It might be wise to specify a smaller address
r:inge(s) if  possible. to avoid making the Troubleshooter take a long time to learn such a
large mr”,or~  space.

4-44. Bus Test Default Address for Data Line Testing
When  xlectrng  the Bus’l’est.  no address is explicitly specified by the operator. However.
as pxt  (11’  Bus  Test. the data lines are tested at a particular address supplied by the
7 i-ouhieshooter.  For the ZROOO  Pod, the data line testing occurs at address OX00  FFFE
unless  other-wise speci f ied.  The operator may  change th is  address wi th  the
I-i-ouhlcshooter  Setup function by entering the desired address for the Setup message
SET-BUS TEST@ 0800 FFFE-CHANGE?

4-45. Run UUT Mode
The  Run I :l’l  mode allows the Pod to emulate the UUT microprocessor by executing a
program directly  from ULT  memory. When the operator selects Run IIUT,  the operator
may either expilcitly  specify the address where execution begins or use the Run UUT
det;iult  execuuon  address which is supplied by the Pod. The default execution address is
00 OOIIO.  but may be changed by entering the device address for the Setup message SET-
/?UN  UUTIti;  xxOOOOOOCHANGE?. KunL~UTatthe000000defaultaddresswillcause
the I’ud  tc start cxewtion  as it would if the UUT were reset. That is, the contents of the
Vir\!  t’,\o  or  thw  \+ortis  (depending upon the version of the microprocessor) starting at
location  i)Oi)?  w:li  he used as the initial Flag and Control Word and Starting Address.

4-46. INTERRUPT HANDLING
lising  the Setup function of the Troubleshooter, the operator has the option of enabling
or  disabling interrupt reporting. pro  enable interrupt reporting by theTroubleshooter,  use
the Troubleshooter Setup function SET - TRAP ACTIVE INTERRUPT? YES.

A check of the Interi-upt  status flags (status hits 12  - 15) with aREAD  (a;  STSoperation
wll  Ind!catc  whether interrupr  information is awilable.

The contents (if any) ofthe  data bus during an interrupt acknowledge cycle may be read at
spewi!  sddre\se\  FOOO  0 0 0 0  FOOO  0003.

Special  address f-000 0018 provides the capability to enable continuous interrupts. such
as might be needed  to trigger an oscilloscope. Refer to Special Features of the 28000 Pod
for  detaiis.
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4-47. PROBE AND OSCILLOSCOPE SYNCHRONIZATION MODES
The operator may use the Troubleshooter Synchronization function (selecred  with the
SYNC key) to synchroni/-e  probe operation and rear pa”el’I~RI(;C;t!R OUP’~l pulses
to the Pod’s microprocessor bus events.  7’he  Pod generates a sync  signal which is used b!
the mainframe for the probe and trigger output sqnals.  Vv’ith the L8000 Pod. there  are
four synchronization modes available:

A = Address Sync

D =  D a t a  sync

F = Free-Run

1 = Interrupt Sync

In Ihe Address Sync mode. the sync  pulsegoe\  low at thseginningofthe 11L’T  bus cycle.
The sync pulse goes high with the rising edge of rhe  AS signal.

In rhe  Data Sync mode, the  sync pulse goes  low when the .c signal goes high and goes
high with the rising edge of the i% signal.

In the interrupt sync mode, the Pod sync signal UIII be similar to that of rhe  data sync
mode. hut will occur only during an inturupt acknou-ledge  bus cycle.

If Free-Run is selected, then a sync pulse of2 ~secduration  occurring at a frcquenq  ot
approximately I kHr is generated by the mainframe.

If the signal image on the oscilloscope is dim because of a low repetition  rate. use the
Quick-l.ooping  function described in a previous section to increase rhe repetition rate
and make the signal on the oscilloscope easier to see.

Note that the oscilloscope trigger output pulses are always synchronxed  to either
Address-Data sync or Interrupt sync, eve” if Free-Run is selected.  If Free-Ku” is
selected, the oscilloscope trigger output pulses remain synchronized to the previous sync
mode selected. At power on the prob-  is in Free-Kun, hut the oscilloscope trigger output
pulses are synchronized to Data sync.

4-48. PROBLEMS DUE TO A MARGINAL UUT
The Pod is designed to approximate, as closely as possible, the actual characteristics 01
the microprocessor it replaces in the UIJT. However. the Pod does differ in some respects.
In general, these differences tend to make marginal III!.I’ problems more visible. A 11117
may operate marginally with the IJUT microprocessor installed. hut exhibit errors with
the Pod plugged in. Since the Pod differences tend to make marginal 1:1!~l  problems
more obvious, the UU7 is easier to troubleshoot. Various LJK1’ and Pod operating
conditions that may reveal marginal problems are described in the paragraphs which
follow.
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4-49. UUT Operating Speed and Memory Access
Some UU~I”s operate at speeds which approach the time limits for memory access. The
Pod contributes a slight time delay which causes memory access problems to become
apparent.

4-50. UUT Noise Levels
As long as the 1J  UI noise level is low enough, normal operation is unaffected. Removing
the UIj.1. from its chassis or case may disturb the integrity of the shielding to the point
where intolerable noise could exist. ‘The Pod and Pod cable may introduce additional
noise. In general. marginal noise problems will actually be made worse (and easier to
troubleshoot) through use of the Pod and Troubleshooter.

4-51. Bus Loading
7he  Pod loads the UU’T slightly more than the UU1 microprocessor. The Pod also
presents more capacitance than the microprocessor. These effects tend to make any bus
drive problems more obvious.

4-52. Clock Loading
‘The Pod increases the normal load on the U U’I’  clock. While this loading will rarely have
a significant effect on clock operation. it may make marginal clock sources more obvious.

4-53. POD DRIVE CAPABILITY
As a driving source on the UUT bus. the Pod provides equal to or better than normal
28000 current drive capability. All Pod inputs and outputs are TTL compatible.

4-54. LOW UUT POWER DETECTION
The Pod has a UUT power detection circuit which constantly monitors the UUT power
supply. If the UUT power supply drops below 4.5V or rises above 5.5V,  this circuit
produces a POWER FAIL output to the 1.roubleshooter  which causes the
Troubleshooter to display a BAD POWER SUPPLY error message.

The POWER FAII~. output can be ignored by changing the Setup command SET- TRAP
BAD POWER SUPPLY? YES to NO.

Also, anytime the U UT power supply drops below about 3.4V,  all active Pod outputs are
disabled or written to their low logic level. .This  feature has been incorporated to protect
I!UT  circuits from possibly being damaged by Pod outputs when the UU’T power supply
drops below safe operating limits. The Troubleshooter will display a UUT power fail
error message. When the proper operating power supplies have been restored to the UUT,
the outputs of the Pod will return to normal and the Troubleshooter will be ready for
additional testing.
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