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8500 Series Modular MDL Family

Three Basic Design
Environments

Microcomputer designis cur-
rently performed in three basic work
environments. These are the
single-user environment, the
multiple-user environment, and the
host computer environment. The
Tektronix 8500 Series of Microcom-
puter Development Labs offers a
full complement of development
tools for all three microcomputer
design environments. Ineach case,
the most advanced technology
available has been incorporated
into an 8500 Series microcomputer
development system that gives
maximum performance in its in-
tended setting. In this manner, Tek-
tronix provides unmatched support
for both microcomputer software
development and hardware/
software integration, no matter
where it occurs.
The 8550 MDL for the single
user environment

The 8550 MDL is a self-
contained microcomputer devel-
opment lab that gives complete
supporttoone useratatime. Impor-
tant features of the 8550 MDL in-
clude aflexible filing system that
easily adaptsto any type of software
project, high level language and
assembly support with symbolic
debugging for both 8-bit and 16-bit
chips, real-time emulation to install
developed software in the prototype
hardware, and a powerful set of
real-time debugging tools, includ-
ing the Trigger Trace Analyzer for
8-bit and 16-bit designs, and the
Real-Time Prototype Analyzer for
8-bit designs.

The 8560 MDL for the
multi-user environment
The 8560 MDL is a full micro-
computer software development
lab that supports up to eight sepa-
rate workstations. It's done through
the 8560’s powerful TNIX* operating
system, a derivation of Bell Lab’s
UNIX**Operating System Version 7
that has been tailored specifically
for team-oriented microcomputer
development work. Itincludes a
fast, flexible filing system for effec-
tive data base management, ad-
vanced command capability for
streamlining software development
tasks, and several optional utility
packages such as text processing.
The 8560 uses a powerful 16-bit
CPU to control system resources.
Software work stations consist of
CRT terminals; and the 8540 Inte-
gration Unit, which has full emula-
tion and debugging capability, or
the 8550 can be used for
hardware/software integration.

The 8540 Integration Unit
for the host computer
environment

In the host computer environ-
ment, a general purpose computer
is used to support microcomputer-
based design projects. The host
computer’s timesharing capability
allows a number of designers at
CRT terminals to simultaneously
use the computer’s facilities. Each
designer has access to microcom-
puter development tools such as
editors, assemblers, and compil-
ers. The 8540 Integration Unit ex-
tends the host computer’s micro-
computer development support to
include the task of hardware/
software integration. While the 8560
orotherhostcomputer supports the
software development task, the
8540 is used to integrate, test and
debug the prototype hardware. The
8540 uses Real-Time Emulation, a
fast and efficient integration tech-
nique that uses an emulator pro-
cessor identical in function to the
one targeted for the prototype. For
added real-time debugging, a 62-
channel Trigger Trace Analyzeris
available as an option.

*TNIX is a trademark of Tektronix

**UNIX is a trademark of Bell Laboratories




8550 Microcomputer Development Lab

The 8550 MDL is acompletely
self-contained microcomputer
development system that gives full
support to both software develop-
ment and hardware/software inte-
gration. For software development,
the 8550 provides a wide range of
sophisticated tools for fast, effective
code generation. These include
many 8-bit and 16-bit assemblers
that support symbolic debugging,
produce relocatable code and have
powerful macro capabilities. High
level language supportincludes
Pascal compilers, and MDL/u
compilers, Tektronix enhanced form
of BASIC with many microcomputer-
oriented extensions. Also included
are both a line-oriented editor and
an Advanced CRT-oriented Editor.

All software tools and files are
managed by a highly flexible filing
system that allows nesting to any
level a project requires. Included
are alinker and library generator to
assist in modular code develop-
ment. The 8550's two 1Mbyte floppy
discs provide more than adequate
mass storage.

For hardware/software inte-
gration, the 8550 offers debugging
tools that cover the full range of
8500 Series support, both 8-bit and
16-bit. All use Real-Time Emulation,
a superior debugging technique
that permits code execution in real-
time, with no waits or stretched
clock pulses added. Symbolic de-
bugging allow easily identified
labels to be substituted for numeri-
cal addresses. Real-time debug-
ging is available through the Real-
time Prototype Analyzer (8-bit
chips), and Trigger Trace Analyzer
(16-bit and 8-bit chips) with state-
of-the-art triggering capability.
Program Entry and Editing

Program entry and editing is
accomplished via the standard
line-oriented editor or the optional
Advanced CRT-oriented Editor, so
both line and screen-oriented edit-
ing are allowed.

Assembly and HLL Support

The 8550’s assembler pack-
ages provide full code development
support for a wide range of 8-bitand
16-bit chips. Powerful macros allow
the designer to access frequently
used sets of code by name refer-
ence. The linker, working with the

relocating features of the assem-
bler, links and locates multiple code
segments into a complete executa-
ble program. Additionally, a condi-
tional assembly feature allows the
designer to customize the final pro-
gram by testing conditions to de-
termine which of certain code seg-
ments are to be assembled into the
final program. Extensive English
language diagnostics provide
easy-to-understand error mes-
sages and locate the line in which
the error has occurred. When as-
sembly is completed, the assem-
bled code is stored on disc in a bi-
nary format file.

For selected chips, high level
language support is available to in-
crease your development power.
One language offered is MDL/u, a
BASIC-like language created spe-
cifically for microcomputer design.
Another is Pascal, with its structured
approach that readily adapts to mi-
crocomputer software develop-
ment. For both languages, Tektronix
has added a full complement of ex-
tensions that allow code manipula-
tion at the microprocessor level, in-
cluding access to interrupt vectors,
individual memory locations and
[/0O ports.

Program Development and
Data File Management

The 8550’s DOS/50 operating
system helps the designer manage
all phases of program development
and debugging. DOS/50 super-
vises general I/O, file creation and
maintenance, program assembly
and compilation, program execu-
tion, monitoring and debugging.
Data management is simplified
through a versatile file management
system, which allows the userto
specify one main system directory,
one root directory for each disc, and
any number of sub-directories
under the root directory. Data files
may be created and entered di-
rectly into the root directory. As files
are accumulated, the user may or-
ganize them into specific groups,
each under its own specific direc-
tory. This allows the user to logically
organize his files according to spe-
cific project needs.

Advanced Debugging Tools

The 8550 MDL also offers
complete in-circuit emulation and
hardware testing capabilities. With
the appropriate prototype control
probe forthe target microprocessor,
the user can transfer control from
the 8550 to the prototype one block
atatime, debugging atevery stage.
The Real-Time Prototype Analyzer
option provides an invaluable tool
for verifying and correcting execu-
tion of the program in real time. Its
hardware trace function captures
bus information from the program as
it executes. This information can
then be displayed in a trace format,
or used to trigger a break in execu-
tion, time a program segment, or
signal an external device such as a
logic analyzer.

For 16-bit and 8-bit designs,
the Trigger Trace Analyzer uses a
high speed trace buffer capable of
working with bus cycle speeds up
to 8 MHz. The buffer is 62 bits wide
to capture 16 data bits, 24 address
bits, 14 emulator-dependent bits,
and 8-bits from external hardware.
Up to four independent events can
be combined in both logical and
sequential combinations to form a
breakpoint or data storage trigger.
The events themselves can be de-
fined from a combination of bus
data, pass delay counters, and an
external qualifier. Each event can
also initiate its own externai output
to trigger other instruments such as
oscilloscopes and logic analyzers.

The Trigger Trace Analyzer al-
lows a powerful and diverse set of
debugging operations. Forin-
stance, the real-time length of an
interrupt service routine can be
measured while simultaneously
counting the number of assertions
from a second interrupt source. Or
the maximum depth of a stack dur-
ing program execution can be de-
termined. To optimize code per-
formance, the read or writes within
any given address range can be iso-
lated and counted, thus identifying
heavily used areas to be recodedin
assembly language.




Real Time Emulation — Three
Emulation Modes

After an error-free assembly
listing has been obtained, the result-
ing object code may be executedin
system emulation mode 0 on the op-
tional emulator processor. The
emulator processor is identical in
function to the microprocessor that
will finally be installed in the user’s
prototype. Execution is performed
under control of the debug system;
during execution, program steps
can betraced, software breakpoints
can be set, and memory can be
examined and changed as re-
quired. Should an error be discov-
ered, that portion of the program
can be corrected atthe source level
using the text editor. It can then be
reassembled and executed again.
This procedure continues until the
program is correct.

After the software has been
debugged, it may be exercised on
the prototype circuitry in the partial
emulation mode (mode 1). During
partialemulation, control may be re-
leased from the 8550 to the pro-
totype in stages. The development
software runs using 8550 memory
space and prototype I/O and clock.
The 8550 memory mapping feature
allows code to be gradually map-
ped over to the prototype’s memory
in manageable blocks. Throughout
partial emulation, the user has ac-
cess to prototype circuitry through
the debugging system, which ena-
bles him, as before, to trace, set
breakpoints, examine and change
memory and register contents.

In full emulation (mode 2) the
programis run on the prototype, but
program execution is still under the
complete control of the debug sys-
tem. AllI/O and timing functions are
directed to the prototype; all mem-
ory has been mapped over to the
prototype; and only the prototype
control probe s stillin place, emulat-
ing the target microprocessor. Al-
though the prototype is effectively
free-standing, the user may still di-
rect program activity from the 8550.

8550 Parts
Fig. 1
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8550 CHARACTERISTICS

8301 MICROPROCESSOR

DEVELOPMENT UNIT
Physical
Height 11in (280 mm)
Width 171n (430 mm)
Length 23in (585 mm)
Net Weight 60 Ibs (27 kg)
ENVIRONMENTAL
Operating
Temperature 32°F to 122°F (0°C to
50°C)
Humidity 90% @ 86°F to 140°F
(30°C to 60°C)
Altitude
Operating 010 15,000 ft
(4,500 m)
Storage 010 50,000 ft
(15,000 m)

POWER REQUIREMENTS
115V ac (90 V ac-132Vac) @ 48 to
66 Hz.
230V ac (180 V ac-250V) @ 48 to
66 Hz.

Outputs

5.2Vdc + 1%/-2% @ 35.0A
+12Vdc + 0/-56% @ 1.7A
—12Vdc +0/-5% @ 1.7A

8501 DATA
MANAGEMENT UNIT
Physical
Height 10.51in (267 mm)
Width 16.8in (424 mm)
)
)

Length 23.5in (597 mm
Net Weight 551b (25 kg

ENVIRONMENTAL
Operating
Temperature 50°F to 104°F
(10°C to 40°C)
Humidity 20% to 80% relative
noncondensing
Altitude
Operating 0 to 8,000 ft (2500 m)
Derate max operating
temp. by 1°C for each
300 m above 2400 m.
Storage 010 50,000 ft
(15,000 m)

POWER REQUIREMENTS
115V ac (90-127 V RMS) @ 50 Hz
+1% or60 Hz =1%. 230V ac (180-
250 VRMS) @ 50 Hz +=1% or 60 Hz
+1%.

Outputs

24V dc =5% @ 2A
12Vdc £3% @ 4A
—12Vdc +5% @ 540 mA
5Vdc 5% @20 A
15Vdc £10% @ 20 mA

Output Ripple

24V dc 100 mV (p-p)
+12Vdc 120 mV (p-p)
15Vdc 50 mV (p-p)
15 V.dc 100 mV (p-p)

Overload Protection
Automatic current limit foldback.

FLEX DISC
CHARACTERISTICS
Encoding — IBM compatible single
or double density. Format must qual-

ify as follows: MFM sectors — 256

bytes. FM sectors — 128 bytes.
Diskette Type — Single or double
sided, soft sectored.

Capacity —

Double sided, double density
1,021,696 bytes.

Single sided, double density
509,184 bytes.

Single sided, single density
256,256 bytes.




8560 Multi-User Software Development Unit

The Tektronix 8560 is a multi-
user development system that,
when used in conjunction with an
8540 Integration Unit, coversthe en-
tire microcomputer design process,
from software development through
hardware/software integration. At
the same time, it allows maximum
design flexibility by supporting a
broad range of chips at both the
8-bit and 16-bit levels. The 8560’s
multi-user capability offers numer-
ous advantagestothe designteam,
such as lower cost per user, shared
software and hardware resources,
unified project management and
enhanced security.

The heart of the 8560 is a
minicomputer running under TNIX
a derivation of UNIX** the powerful
Operating System designed by Bell
Laboratories. The CPU is an LS|
11/23 that operates in conjunction
with two |/ O processors for high
performance throughput. A sepa-
rate board is included to control two
spooling line printers. System
memory is 128K bytes (expandable
to 256K bytes), and mass storage
includes a 1 Mbyte floppy disc and
a 35.6 Mbyte (formatted) Winches-
ter hard disc. The I/O processors
support baud rates up to 9600 bps,
providing wide flexibility when inter-
facing with various terminals.

Software work stations each
consist of a standard RS-232C CRT
terminal, with the Tektronix CT8500
being recommended. In this man-
ner, the system’s software devel-
opment capability can be ex-
panded by simply adding termi-
nals. Integration stations each con-
sist of a Tektronix 8540 Integration
Unit, which has built-in high-speed
serial communications compatibil-
ity with the 8560 or an 8550 MDL.

For added flexibility, the 8560
can be configured with the 8540’s
and 8550’s in several different
communications modes. The 8540
can be connected in-line with a ter-
minal to a single 8560 port, or with-
out a terminal to a separate port. In
either configuration, auser can con-
trol any 8540 in the system including
several units at the same time. In
addition, it is possible to use many
of the 8560’s powerful command
resources when debugging with the
8540. Thisincludes the ability to use
the 8560’s hardware and software
for I/O simulation in the early states
of debugging.

The 8560 will support up to
two line printers, with the Tektronix
4643 being recommended. The line
printers will both operate in the
spooling mode, so as not to tie up
the users’ terminals while printing.
TNIX Operating System

Running under the TNIX oper-
ating system, the 8560 can include
a wide variety of software design
tools offered by Tektronix. These in-
clude macro assemblers and com-
pilers*** for both 8-bit and 16-bit
chips; loader/linkers to combine ob-
ject files into executable object
code; and several types of editors,
including an advanced screen-
oriented version. There is also a text
processing package that can be a
valuable aid to software documen-
tation, and a number of utility pack-
ages to expand system capabilities
in various ways.

The 8560's TNIX operating
system was derived directly from
Bell Laboratories’ UNIX Operating
System, an operating system that
has gained widespread accept-
ance throughout the computer
world. TNIX takes all the proven ad-
vantages of UNIX and applies them
directly to the specific tasks re-
quired during microcomputer
design.

. TNIXincludes a hierarchical
filing system that greatly enhances
the ease and speed of filing opera-
tions. Itis organized with a “root”
directory on top and descending
levels of priority underneath. Each
level may contain either files or di-
rectories that pointto more fileson a
lower level.

TNIX also provides a sophisti-
cated system of read/write protec-
tion that guards user material but
retains the inter-file access needed
to enhance productivity. Each user
can specify read, write, or execute
protection on any of three levels:
user, user’s group or public. This
way, files can first be completely
protected while under initial devel-
opment, then released to those
working on related sections of the
program, and finally released to the
entire project after debugging is
completed. To enhance communi-
cation between users, TNIX in-
cludes a system of electronic mail
that lets team members send mes-
sages to one another. It also allows
direct communication between two
users at separate terminals, plus the

ability to broadcast a single mes-
sage to all terminals. These various
communications modes can be a
valuable asset to both team mem-
bers and team management.
Powerful command structures
simplify software development
and integration

TNIX uses an extremely flexi-
ble command structure, one that
permits effective programming at
the expert level as well as the be-
ginner level. In all cases, TNIX
commands let the user concentrate
on software design instead of sys-
tem manipulation. One simple, but
very powerful TNIX command op-
eration is pipelining. It permits the
output of one command to act as
the input to another. At an even
higher level of refinement, TNIX
permits the construction of intelli-
gent command files that can be
called by the user and executed
as a single unit.

Other TNIX command features
include full read-ahead which lets
the user type in commands as fast
as possible, without waiting for pre-
vious commands to finish. Another
time saveris job prioritization, which
lets the user concurrently run sev-
eral jobs which may be at different
levels of priority. For instance, a
compilation could be detached and
run inthe background while the user
went on to start editing a new
source file. This feature saves time
while making more intelligent use of
the system’s resources.

To optimize the user interface,
TNIX includes a special amenity
called GUIDE, which combines the
best features of both menu-driven
and command-driven systems.
GUIDE lets the user select any sys-
tem operation from a menu display,
and then automatically completes
the operation. At any time, the user
can exit from GUIDE and escape
back to TNIX and its user-driven
command format. This way, the user
can employ the menu as a learning
tool, butis able to departto the regu-
lar TNIX command format for more
sophisticated operation.

*TNIX is a trademark of Tektronix
**UNIX is a trademark of Bell Laboratories
***Available 2nd quarter, 1982




Automatic module
combination cuts complexity

During debugging, software
modules that exhibit defects must
have corrections entered into their
original source code files. Before
debugging can resume, all files af-
fected by the changed source
modules must be recompiled or
reassembled into new, updated ob-
ject code modules. Otherwise, new
and old versions of the interdepen-
dent object modules will be mixed.

To streamline debugging,
TNIX includes a special feature
called ‘make” which uses a control
file to oversee the modular combi-
nation process and ensure that all
modules are of the most recent ver-
sion when combined for execution.
“Make” can cut recompiling or reas-
sembling time to an absolute mini-
mum by performing these opera-
tions only on files that actually re-
quire it.

Advanced software
development tools

The 8560 MDL system offers a
large selection of software devel-
opment tools that can be run under
TNIX. These include a variety of
8-bitand 16-bit assemblers with fea-
tures such as macro capability,
conditional assembly and relocata-
ble code. Also 16-bit compilers with
features like structured constants,
bit manipulation and re-entrant
code.

Other specialized tools in-
clude a loader/linker, and a library
generatory. Also two types of
editors, including an advanced
CRT-oriented editor that allows fast,
efficient text manipulation at both
the line and character level.

In addition, there are anumber
of 8560 system utility packages
available that offer advanced sup-
port to microcomputer design proj-
ects. Amongtheseis atext process-
ing package that can be a valuable
aid when documenting software,
and native programming package
for developing your own 8560
software.

Hardware/Software Integration

To handle hardware/software
integration tasks, the 8560 is op-
timized to use the Tektronix 8540
Integration Unit as peripheral work
station. Once code targeted for the
prototype has been assembled or
compiled and linked into executa-
ble object modules, itis loaded into
the 8540's program memory via a
high-speed interface. The code can
now be gradually introduced to the

hardware using Real-Time Emula-
tion, a powerful debugging method
that employs a processor identical
in function to the one targeted for
the prototype.

Data captured by the 8540
during debugging and testing can
be displayed on the console termi-
nal, the line printer, or routed to the
8560 for further processing.

Real-Time Emulation takes
place in three progressive modes,
all under the control of the 8540's
debug software. During the first
mode, all code is executed out of
the 8540's program memory, with
I/0 simulated by software insertions
that use 8560 peripherals or files for
input and output. In this manner,
prototype software debugging can
begin even before the hardware
becomes available. During the
second mode, I/0 and clock func-
tions are transferred from the 8540
to the prototype, and code can be
mapped over to the prototype
memory in manageable blocks as it
is debugged. A control probe now
connects the emulator processor to
the vacant processor socket on the
prototype board. During the final
mode, all code is installed in the

prototype memory, as well as clock
and /0O functions. Through the con-
trol probe, the 8540 can now exer-
cise prototype hardware in the
same manner that it will function
when standing alone.

During all three modes of emu-
lation, the 8540Q’s powerful debug
software can be applied. Break-
points can be set using mnemonic
symbols for key program locations.
The status of processor registers
can be examined on a cycle-by-
cycle basis. All registers and mem-
ory locations can be examined and
modified. And for detailed analysis
of real-time execution on the pro-
totype bus and selected hardware
points, an optional Trigger Trace
Analyzer is available with four pow-
erful trigger channels that allow
highly selective data acquisition.

For added power during de-
bugging, the 8540's resident com-
mand set is also included as part of
the TNIX command set. This allows
the full range of TNIX command
manipulation features to be applied
to 8540-based operations. Itis even
possible to intermix conventional
TNIX and 8540 commands in a
single command structure.

8560 Physical, Environmental and Electrical Characteristics
PHYSICAL CHARACTERISTICS

Height
H1 10.5inches (267 mm)
H2 11.1inches (282 mm)
Width 16.8 inches (428 mm)
Length
L1 23.3inches (593 mm)
L2 25.4 inches (646 mm)
Weight 72.51bs. (33 kg)
ENVIRONMENTAL CHARACTERISTICS
1) Atmospheric Operating Storage
Ambient temperature 1010 40°C —10to0 65°C
Relative humidity 20t0 80% 10t0 80%

(non-condensing)
1°C/5 minutes max  24°C/hour max

Temp. rate of change

2) Altitude
Operating

(non-condensing)

0 to 8,000 feet (2 500 m). Derate max temp

by 1°C for each 300 m above 2 400 m.

3) Storage
Static Discharge
Operating

0 to 40,000 ft (12 200 m).

0to 12.5 KV without effect on equipment

operation.
0to 12.5 KV without hard failures.

ELECTRICAL CHARACTERISTICS

Power Requirements
115 V Nominal (90-132 VRMS)
or
230V Nominal (180-250 VRMS)

Line Frequence Range: 48-66 Hz

Power Consumption
430 Watts Max.




8540 Integration Unit

The Tektronix 8540 Integration
Unitis used with a 8560 Multi-user
Software Development Unit or a
General Host Computer, to inte-
grate, test and debug micro-
processor based software. The
8540 supports the hardware and
software integration phase of a
microprocessor/microcomputer
based design. The Tektronix 8560
or other host computer supports the
software development task.
Application

8540 support is employed
when the software has been devel-
opedtothe objectcode levelandis
ready to be tested with the hard-
ware. The object code binary pro-
gram is downloaded to the 8540
and stored in its resident program

use by the emulator processor. The
static program memory can be ex-
panded to 256K bytes and with the
optional Memory Allocation Control-
ler, segments of this memory can be
mapped anywhere in the emulator
processor’s address range.

8540 System Configuration
Local Interface Configuration. The
8540 Integration Unit connects to
the 8560 Multi-user Software Devel-
opment Unit via a high speed serial
interface. Interconnecting cable
lengths of up to 2,000 feet can be
accommodated without perform-
ance degradation. A specialized

interface protocol is used between
the 8540 and the 8560 to eliminate
any errors that might occur in the
transmission process.

Remote Interface Configuration. For
remote configurations (greater than
2,000 feet), the 8540 can be con-
nected to the 8560 via RS-232
compatible data sets. Typical in-
termediate range data sets can be
used over dedicated lines for dis-
tances of approximately 8 kilomet-
ers (5 miles) at data rates up to 9600
baud. Forlonger distances, data
sets can also be used in conjunc-
tion with dial-up phone lines.

8540 Block Diagram
FIG. 2
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by employing one user-definable —————— - P ——
string name. The EEPROM is also [ FZZZ|Z”Z|27 PROBE 1
used to store update information for >|I EMULATOR | —LUQEE -—-
firmware maintenance. !

The 8540 also includes 32K b B PROTOTYPE

bytes of static program memory for




Operating Modes

The Tektronix CT8500 CRT
Terminal (or a user supplied RS-232
terminal) is the user’s interface with
the 8540/8560 system. 8540 & 8560
commands that are entered from
the terminal are routed first to the
8560. The 8560 processes each
command line and routes 8540
commands to the appropriate 8540.
This allows commands to be inter-
mixed on a single line and also
gives the user the ability to control
any 8540 (or several 8540s) in the
system. (The 8540 can be confi-
guredto operate through a separate
8560 port with no terminal at-
tached.) A local mode is also avail-
able so user can communicate di-
rectly with the 8540.
8540 (With Option 1 Comm
Interface) Host Computer
Configuration

The 8540 Integration Unitis in-
terfaced to a host computer via an
RS-232 serial port. Data bytes are
ASCIl encoded and transmitted
asynchronously at speeds up to
9600 baud between the 8540 and
the host computer. For local inter-
face configurations (up to 50 feet),
the 8540 can be hardwired directly

to the host computer using a stand-
ard RS-232 cable. For remote con-
figurations (more than 50 feet) the
8540 interfaces to the host com-
puter via a data set arrangement.
Data sets can connect over moder-
ate distances using dedicated lines
or virtually unlimited distances with
conventional phone lines.

The 8540 can communicate
with a host computer in several
modes including:

Local Mode. In this mode the
terminal communicates directly with
the 8540 operating system to con-
trol the emulation and debugging
process.

Terminal Transparent Mode. In
this mode the terminal communi-
cates with a host computer using
standard protocol; keyboard data is
transmitted to the host and host
data is displayed on the terminal’s
display screen.

Formatted Upload/Download.
In this mode microprocessor object
code is transferred between the
host computer and the 8540 pro-
gram (emulation) memory. Binary
data is encoded into Extended
TEKHEX format and transmitted in

message blocks. Checksum infor-
mation is also included in the mes-
sage blocks to allow detection of
communication errors.

Details of TEKHEX encoding
and protocol are included in the
8540 System Users Manual.
Emulation Support

When a program is ready for
testing, the object module is
downloaded from the host com-
puter (or 8560) into 8540 emulator
memory. When a symbol table is in-
cluded with the object module, itis
also downloaded and stored in a
separate portion of system memory.
Program symbols can then be used
to reference memory locations in-
stead of the absolute addresses.

The object code is now exe-
cuted by the emulator processor
under control of the 8540 debug-
ging system. Trace displays to the
screen (or line printer) show all per-
tinent information including instruc-
tion mnemonics, processor status
and any program symbols. The user
can set breakpoints to stop in criti-
cal sections or use the trace display
to show selected instructions or ad-
dress ranges.

DIRECT
RS-232
HOST T0 50
COMPUTER OPT 1 | 8540 RS-232 CRT
COMM | INTEGRATION | > TERMINAL
INTFC | UNIT
DIRECT RS-232 CONFIGURATION
DIAL UP
OR
/ DEDICATED LINES
232 RS-232 RS-232
HOST RS-2321 1A DATA | OPT 1 | 8540 | CRT
COMPUTER [ > SET SET > ICNOT"égA ‘UNNTIEGRAT'ON > TERMINAL

DATA SET CONFIGURATION




——————A -

There are three progressive
emulation modes available in the
8540. In the first (mode 0) the 8540
supplies all memory, clock, and
interface signals to the emulator
processor. No prototype hardware
is required. In the second (mode 1)
the clock and interface signals are
provided by the prototype hard-
ware. The emulator processor con-
nects to the prototype micro-
processor socket via the prototype
control probe. The program under
test still resides in the 8540 but as
debugging progresses, it can be
gradually transferred (mapped)
over to the prototype’s memory. In
the third (mode 2) all of the program
is transferred to prototype memory.
The 8540 still maintains control of
program execution through the de-
bugging system. For more specific
emulator support information, refer
to the appropriate data sheet for
each (supported) emulator.

Diagnostics

The 8540 has a complete
diagnostic subsystem. On each
power-up cycle, diagnostic
firmware checks all available 8540
memory and verifies that all boards
are functional.

Trigger Trace Analyzer
(Optional)

The Trigger Trace Analyzer
(TTA), optional equipment for the
8540 is a powerful debugging tool.
[t monitors program flow in real time
and allows sophisticated control
and analysis of the emulator pro-
cessor. The TTA stores program in-
formation in a high-speed 255-
event buffer. Each event contains
62-bits of information: up to 24-bits
of address, 16-bits of data, up to
14-bits of processor information,
and 8-bits of external probe infor-
mation. TTA information is dis-
played on the terminal in processor
specific mnemonics along with all
pertinent register and flag informa-
tion.

PROM Programmer (Optional)

The PROM Programmer, op-
tional equipment for the 8540 is a
general purpose controller unit with
plug-in adapter modules. Each
module supports a group of similar
programmable devices. Functions
include: READ, WRITE and COM-
PARE.

HSI

TO 2000’
8560
MULTI-USER

SOFTWARE x’
RS-422 8540 RS-232

DEVELOPMENT INTEGRATION | - ‘(I':EgMINAL
UNIT UNIT

HSI CONFIGURATION

DIAL UP

OR

DEDICATED LINES
8560 RS-232 RS-232 RS-232
SOFTWARE |« DAIA ~ A e INTEGRATION [ FERMINAL
DEVELOPMENT —> UNIT
UNIT

DATA SET CONFIGURATION
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8540 General Specifications

Operating System (Software):
DOS/50 derivative (contained in 8k
PROM/ROM's) i.e., 96k bytes,
command interpreter and kernel
20k bytes diagnostics; 4k bytes
patch and command storage
(EEPROM)

Card Slot Usage

Standard Boards:

system controller

emulator controller

system memory (64k RAM)

program memory (32k RAM)

system memory (224k PROM/

ROM capacity)

Empty Board Slots:
system side = 1 slot
program side = 11 slots

Electrical Characteristics
Nominal Operating Voltage: 115 Vac
and 230 Vac at 60 Hz

Power Requirements: 700 W max

Line Voltage Ranges: 90 to 132 Vac
and 180 to 250 Vac
Line Frequency Range: 48 to 66 Hz

I/O Ports

I/0 Ports: J100 (8560 Interface)
J101 (remote DTE male); J102 (re-
mote DCE female) J103 (Line
Printer, Aux); J104 (Terminal)

I/O Port Data Rates:
J100 (HSI) = 153.6k baud
J101, J102, J103, J104 = 110/ext
CLK, 150, 300, 600, 1200, 2400,
4800, 9600 baud

Reliability
MTBF: 6700 hr (calculated)
MTTR Board: 0.5 hr.
MTTR Component: 1.5 hr.

Standards Compliance: UL1244;
CSA Bulletin 556B; IEC 348

Environmental Characteristics

Temperature Range
Operating: 0°C to 50°C (32°F to
122°F)
Storage: 55°C to 75°C (67°F to
167°F)

Altitude Range
Operating: Sea level to 4500 m
(15,000 ft)

Storage: Sea level to 15,000 m
(50,000 ft)

Humidity: 0 to 90% non-
condensing (0 to 50°C)

Physical Characteristics
Cabinet Dimensions:

Height = 280 mm (11in)

Width = 430 mm (17 in)

Depth = 585 mm (23 in)
Cabinet Weight: 26 kg (57.5 Ib)
Shipping Weight: 35 kg (77.5 Ib)*
Cabinet Color: 3 tone; ivory/gray,
smoke tan, earth brown

*Standard configuration only, no
options.

RS-232 Communications
Interface (Option 1)

Interface signals are routed to
and fromthe 8540 system controller
board via rear panel connectors
J101 (male) and J102 (female).
Table 2 lists the J101/J102 pin num-
bers and corresponding signal
names and descriptions. Baud rate
on transmitted data and received
data is selectable from 110 to 9600
baud. All signals are RS-232-C
compatible.

Table 2. Interface signals (Option 1, Comm Interface)

Signal J101 J102

Name Circuit DTE DCE Pin

GND AA Protective Protective 1
ground ground

Tx BA Out In 23

Rx BB In Out 32

RTS CA Out® Ine 4

CTS CB [nd Oute 5

DSR CcC Inf Out 6

GND AB Signal Signal 7
ground ground

DCD CF Ine Out 8

DTR CD Out Inh 20

a Selectable, 110-9600 baud

b DTE 1, DTE 2 modes; goes high when data to send

¢ DCE mode; must be high before 8540 accepts data

¢ DTE 1 mode; must be high before 8540 sends data

¢ DCE mode; goes low when 8540 sends data

f DTE 2 mode; must be high before 8540 sends data

9 DTE 1, DTE 2 mode; must be high before 8540 accepts data
h DCE mode; must be high before 8540 sends data
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Emulator Processor and
Prototype Control Probe
Support Packages

The 8500 Microprocessor
Development Lab family support a
wide variety of different micro-
processors and microcomputers.
Emulators

Emulator packages may be
ordered as systems options. These
options provide the capabilities
necessary to fully emulate the target
microprocessor in a user’s proto-
type system.

The emulator processor,
which resides on a plug-in circuit
module along with controlling logic
circuitry, enables the user to exe-
cute and debug the programon a
microprocessor identical to the one
which will be used in the prototype,
while giving him access up to 256K
bytes of Microprocessor Lab pro-
gram memory.

Software execution is per-
formed under control of DOS-50 in
the 8550 system, and under control
of TNIX in the 8560 system. During
software development, DOS-50 al-
lows the creation of a tree-like file
structure with subdirectories to
whatever nesting level a project re-
quires. When converting source
code to object code, it provides
complete supervision of assembly
or compilation procedures. During
hardware/software integration,
DOS-50 handles prototype execu-
tion monitoring and debugging op-
erations. It also takes care of gen-
eral I/0, intersystem communica-
tion and PROM programming.

TNIX, the operating system
used in the 8560 system uses
timesharing to apportion system
resources among up to eight work-
stations plus system utilities. A
hierarchial-type filing systemis
used that groups files and di-
rectories logically. Each file carries
adate/time attribute to help confirm
that the proper version is being ac-
cessed. A security system allows
password protection, multiple-user
file access, and work copies ac-
cording to current project needs.

Probes

The prototype control probe
connects the emulator processor
card to the prototype micro-
processor, and allows a designer to
transfer program control in three
stages from the 8550 or 8560/8540
MDL to the prototype.

All emulation operations are
controlled by the powerful Micro-
processor Lab system software.
The useris able to monitor program
execution, set software break-
points, examine and change mem-
ory and register contents. Debug
trace information is displayed in a
format unique to the micro-
processor, with instruction fetches
disassembled into mnemonics for
easy interpretation.

Three Emulation Modes

Once an object code file has
been created, the program may be
exercised in system mode 0. During
execution, program steps can be
traced, hardware breakpoints can
be set, and memory can be
examined and changed as re-
quired. Should an error be discov-
ered, that portion of the program
can be corrected at the source level
using the text editor. Object code
can then be reassembled and re-
executed. This procedure con-
tinues until the developmental
software program is complete and
can be executed without errors.

After the developmental
software has been debugged, it
may be exercised on the prototype
circuitry (mode 1). During partial
emulation, control may be released
in stages to the prototype. Devel-
opmental software is sequenced
using the emulator memory space
and the prototype |/O and clock.
The memory mapping feature al-
lows code to be gradually mapped
over to the prototype’s memory in
blocks. Throughout partial emula-
tion, the program designer has ac-
cess to prototype circuitry. This ac-
cess enables the examination and
changing of memory and register
contents, hardware tracing, and set-
ting of breakpoints.

In full emulation, mode 2, the
developmental software program is
run on the prototype, but program
execution s stillunderthe complete
control of the 8550 MDL or 8540
system. Al I/O and timing functions
are directed by the prototype and all
memory has been mapped over to
it. The Prototype Control Probe is
connected and still emulating the
prototype microprocessor. Al-
though the prototype is effectively
free-standing, the designer may still
direct program activity from the
console terminal.

Emulation mode ©

12




8080A and 8085A Emulator Processors and

Prototype Control Probes

8080/8080A and 8085/8085A refer to microprocessors manufactured by Intel Corporation. Tektronix, Inc. does not guarantee that other vendors’ versions of the 8080/8085 will be
compatible with the Tektronix Microprocessor Labs.

8080A Emulator Support
Package Characteristics T IMING CHARACTERIST'C.S
Representative 8080A Emulator 8080A Microprocessor
Timing Differences
PHYSICAL CHARACTERISTICS 9
Length: 6-foot cable from the Processor  Emulator® _
Emulator Processor to the interface Symbol Parameter Min. Max. Min. Max. Unit
assembly. 1.5-foot cable from the CY Clock Period 48 20 .48 20 us
interface assembly to the 40-pin tr tf CLK Rise and Fall Time 0 50 0 50 ns
plug. , DA Address Output Delay from ¢2 200 185  ns
Configuration, 6-foot cable: Two tDD Data Output Delay 220 220
40-conductor groundplane ribbon from ¢2
cables with chassis groundplane 'DC Signal Output Delay from ¢1 128 165  ns
and signal paths. or ¢2 (SYNC, WR, WAIT, HLDA)
Configuration, 1.5-foot cable: Two ‘DF DBIN Delay from ¢2 25 140 40 180 ns
twisted pair of 40-conductor DI Delay for Input Bus to Enter tDF 48 205 ns
cables. Input Mode »
Termination, 6-foot cable: The inter- ‘DSt Data Setup Time during ¢1 30 69 ns
face assembly contains resistive t and DBIN
termination and receivers for data, DS2 DaEt)a SetuB&We to ¢2 150 189 ns
address and control from the . uring L , ,
Emulator Processor module. (The DH Dactla HOldDTE'Sme from ¢2 ns
; 1.5-foot cable is not terminated.) uring
| E INTE Output Delay from ¢2 200 255 ns
' AC CHARACTERISTICS RS READY Setup Time during ¢2 120 130 ns
Emulation Clock HS HOLD Setup Time to ¢2 140 180 ns
Mode 1 or Mode 6.25 MHz max; S INT Setup Time during ¢2 120 190 ns
2 (user's clock)  crystal, RC (during (1) in Halt Mode)
with 8085A timing network ‘H Hold Time from ¢2 (READY, 0 °
prototype or TTLinput to INT, HOLD)
‘ control probe.  X1. 'FD Delay to Float during Hold 120 d ns
| Mode O (system 6.25 MHz = (Address and Data Bus)
‘ o AW Address Stable Prior to WR e f ns
‘ clock) 0.01%.
1 j ‘DW Output Data Stable Prior to WR o n ns
‘ 8085A Emulator Support ‘WD Output Data Stable from WR i J ns
Package Characteristics WA Address Stable from WR i i ns
HF HLDA to Float Delay k d ns
‘WF WR to Float Delay : d ns
L:ﬁg{f_lgﬁé‘o?gﬁﬁep‘f?;sE]IGSTICS AH Address Hold Time after DBIN —-20 —-50 ns
‘ ' ; . Allemulator del i ith ref topland ¢ 2 lied toth lator CPU. The delay f
| Emulator Processor tothe interface & S 8 e 3 (o the CPU 61 and 65 5 98 né (maximum) and 34 18 (minmum).
: assembly. 1-foot cable from the b. Data input should be enabled with DBIN status. No bus conflict can then occur and data hold time is
! interface assembly to the 40-pin assured. 'DH = 50 ns or DF whichever is less.
‘ f plug, c. READY = — 10 ns minimum INT = — 30 ns minimum HOLD = — 15 ns minimum
j ; : . d. Emulator add d data bus float is based HLDA x DBIN). Maximum float delay is 220 ns aft
; Sggﬁognl'gﬁgfor:jrleég‘)g:] ((:)Zli)llees-rxvvﬁ)h thelﬁi:inog; ngre?g?g? foric?n—gsBlNoiylslegSa?deZq%nn(s after t);ve risin>g egg‘?c% 20f2c1>r DeBEIIKI |csyc\eshs aner
] -cor ' e. AW = %CY — D3 — r¢2 — 140 ns
chassis groundplane and signal f. tAW = 2!CY — D3 — r$p2 — 130 ns
paths. g. 'DW ='CY — D3 — r¢2 — 170 ns

h. 'DW =tCY — tr¢2 — 175 ns

i. Ifnot HLDA,*WD = tWA ='D3 + r¢2 + 10 ns
j. Ifnot HLDA, *WD = tWa = 'CY — r¢2 — 20 ns
k. tHF = D3 + r¢p$ — 50 ns

I, 'WF =11D3 + tr¢p2 — 10 ns

Timing Assumptions

1. CPU timing reference Intel Component Data Catalog (1979).

2. Allemulator timing is relative to clock at emulator CPU. See Note? for CLK delays for prototype.

3. Emulator delays are calculated from maximum values in the second edition of The TTL Data Book for
Design Engineers, published by Texas Instruments, and minimum delays equal to 20 percent of maximum.

Configuration, 1-foot cable: Two
twisted pair of 40-conductor
cables.

Termination, 6-foot cable; The inter-
face assembly contains receivers
for data, address and control from
the Emulator Processor module.
(The 1-foot cable is not terminated.)

if HLDA, tWD = tWA = tWF
ifHLDA, see noted
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TIMING CHARACTERISTICS
Representative 8085 Emulator 8085 Microprocessor
Timing Differences

Processor Emulator?
Symbol Parameter Min. Max. Min. Max, Unit
bt CLK Rise and Fall Time 30 302 ns
XKR X1 Rise to CLK Rise 30 120 82 191 ns
XKF X1Rise to CLK Fall 30 150 82 221 ns
AC A8-15 Valid to Leading 270 255 ns
Edge of Control?
'ACL AO-7 Valid to Leading 240 225 ns
Edge of Control
'AD Valid Address to Valid Data In 575 540 ns
'AFR Address Float after Leading 0 -85° ns
Edge of READ INTA
AL Address Valid before Trailing 115 100 ns
Edge of ALE
'ALL AO0-A7 Valid before Trailing 90 75 ns
Edge of ALE
ARY READY Valid from Address Valid 220 190 ns
'CA Address (A8-A15) Valid 120 135 ns
after Control
tCL Trailing Edge of Control to 50 40 ns
Leading EDGE of ALE
DW Data Valid to Trailing Edge 420 405
of WRITE
*HABE HLDA to BUS ENABLE 210 55¢ ns
‘HABF Bus Float after HLDA 210 55 ns
HACK HLDA Valid to Trailing Edge 110 80 ns
of CLK
tHDH HOLD Hold Time 0 -30 ns
HDS HOLD Setup Time to Trailing 170 190
Edge of CLK
INH INTR Hold Time 0 d ns
NS INSTR, RST, and TRAP Setup time 160 d ns
to Falling Edge of CLK
‘LA Address Hold Time after ALE 100 85 ns
'LC Trailing Edge of ALE to 130 115 ns
Leading Edge of Control
tLCK ALE Low During CLK High 100 85 ns
DR ALE to Valid Data During Read 460 445 ns
'LDW ALE to Valid Data During Write 200 185 ns
LRY ALE to READY Stable 110 95 ns
RAE Trailing Edge of READ to 150 135 ns
Re-enabling of Address
‘RD READ (or INTA) to Valid Data 300 265 ns
‘RDH Data Hold Time after READ INTA 0 -35 ns
RYH READY Hold Time 0 -20 ns
RYS READY Setup Time to Leading 110 130 ns
Edge of CLK
‘WD Data Valid after Trailing 100 85 ns
Edge of WRITE
‘WDL Leading Edge of WRITE to Data 40 25 ns

Valid

2The 8085A probe cable uses an FET oscillator buffer in the probe tip. For a crystal applied to X1and X2 the

delay to the CPU is amaximum of 18 ns from the clock phase appearing at X2. For an external clock input at
X2, the clock presented to the CPU will be inverted (as output at X2) and typically delayed 40 ns.

bAddress float will occur for a maximum of 45 ns after ALE drops low.

¢Although bus drivers to prototype will be turned on, CPU drive to drivers will be tri-stated for a maximum of

210 ns.

dMaximum input delays. INTR (20 ns)

RST (15 ns)
TRAP (60 ns)
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Z80A Emulator Processor and Prototype
Control Probe

780A is a trademark of Zilog Corp. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with Tektronix 8550 MDL or 8540 .

Z80A Emulator Support Package
Characteristics TIMING CHARACTERISTICS

Representative Z80A Emulator
Z80A Microprocessor Timing Differences

PHYSICAL CHARACTERISTICS

Length: 1.8 meter (6 feet) of cable Processor  Emulator _
from the Emulator Processor to the Symbol Parameter Min. Max. Min. Max. Unit
interface assembly; 305 millimeter tC Clock Period 25  [1] 25 [1] ns
(one foot) of cable fromthe interface Wby, Clock Pulse Width, Clock High 110  *a 110 *a  ns
assembly to the 40-pin plug. Weh, Clock Pulse Width, Clock Low 110 2000 110 2000 ns
Configuration, 1.8 meter cable: Two fr, f Clock Rise and Fall Time 30 *b 30 ns
40-oor_1ductor ribbon Cables with D, Address Output Delay 110 130 ns
‘ chassis ground plane and signal Frp Delay to Float 85 ns
paths. Dp Data Output Delay 150 170 ns
Configuration, 305 millimeter cable: Fp Delay to Float During Write Cycle 90 90*f ns
Two 40-conductor twisted pair Sehp Data Setup Time to Rising Edge
cables. of Clock During M1 Cycle 50 30 ns
Termination, 1.8 meter cable: The Sep Data Setup Time to Falling Edge
‘ interface assembly contains re- of Clock During M2 to M5 60 40 ns
‘ ' ceivers for data, address, and con- ‘DLown  MREQ Delay from Falling Edge
! trol from the Z8OA emulator pro- of Clock, MREQ Low 20 85 40 105 ns
! cessor module. The 305 millimeter tDHéwr  MREQ Delay From Rising Edge
! | cable is not terminated. of Clock, MREQ High 85 105 ns
{ | DHpur  MREQ Delay from Falling Edge
| of Clock, MREQ High 85 105 ns
: DLoig IORQ Delay from Rising Edge
of Clock, IORQ Low 75 95 ns
i DL p IORQ Delay from Falling Edge
] of Clock, IORQ Low 85 105*d ns
5 DHp  IORQ Delay from Rising Edge
of Clock, IORQ High 85 105 ns
‘DHea |ORQ Delay from Falling Edge
‘ of Clock, IORQ High 85 105 ns
| 'DLprp  RD Delay from Rising Edge
] of Clock RD Low 85 105 ns
? DLprp  RD Delay from Falling Edge
% ‘ of Clock, RD High 95 115  ns
| ‘DH¢prp, RD Delay from Rising Edge
| of Clock, RD High 85 105 ns
! ‘DHeprp  RD Delay from Falling Edge
of Clock, RD High 85 105 ns
DLows  WR Delay from Rising Edge of
Clock, WR Low 65 85 ns
‘ ‘DLows  WR Delay from Falling Edge of
! Clock, WR Low 80 100 ns
! DHpwr  WR Delay from Falling Edge of
! Clock, WR High 80 100 ns
j DLy M1 Delay from Rising Edge of
! Clock, M1 Low 100 120 ns
‘ tDH, M1 Delay from Rising Edge of
Clock, M1 High 100 120 ns
DLlar RFSH Delay from Rising Edge
of Clock, RFSH Low 130 150 ns
‘DHge RFSH Delay from Rising Edge .
of Clock, RFSH High 120 140 ns
Swr WAIT Setup Time from Falling
Edge of Clock 70 100%e ns
Dy HALT Delay Time from Falling
Edge of Clock 300 320 ns
Sir INT Setup Time to Rising Edge

15 of Clock 80 110%e ns



Z80ATIMING CHARACTERISTICS (cont.)

‘Sea
Dlga
‘DHga
S
Fy

tmr

BUSRQ Setup Time to Rising
Edge of Clock

BUSAK Delay from Rising Edge
of Clock, BUSAK Low

BUSAK Delay from Falling Edge
of Clock, BUSAK High

RESET Setup Time to Rising
Edge of Clock

Delay to/from Float (MREQ,
IORQ, RD, and WR)

M1 Stable Prior to IORQ
(Interrupt Ack.)

50

60

(2]

70%e
100 130 |
100 130
80%e
80 150
[2]"d

ns

ns

ns

ns

ns

ns

[111(c) = t(w(eH)) + tw(pL)) + t
[21t(mr) = 2*t(c) + t(w(pH)) + 1(

Notes

)+ 1(f)

(r
fy — 65

*a. Although static by design, testing guarantees t(w(%H)) of 200 us max.
*b. Clock delay from prototype to emulator CPU is 15 ns maximum.
*c. delay measured from BUSAK aserted at CPU

*d. IORQ can be delayed a maximum of 1563 ns during INTA cycles while the Debug TRACE MODE is active.
*e. timing reference to CPU clock — to reference to prototype, subtract propagation delay through buffers

(15 ns maximum).
*f. Data will go to an indeterminate state, but will not tri-state unless BUSREQ is asserted.
Timing Assumptions:
* CPU timing reference: Mostek Microcomputer Z80 Data Book; Mostek Corporation, (1978).
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6800/6802/6808 Emulator Processor and
Prototype Control Probe

6800, 6802 and 6808 are registered trademarks of Motorola Corporation. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with Tektronix 8550 MDL

or 8540.

6800/6802 /6808 Emulator

Support Package TIMING CHARACTERISTICS
Characteristics Representative 6800 Emulator — 6802 Microprocessor

Timing Differences

PHYSICAL CHARACTERISTICS Processor  Emulator?
Length: 6 feet of cable from the Symbol Parameter Min. Max. Min. Max. Unit

Emulator Processor to the interface

tcyc Cycle Time 1 10 1 10 S
assembly. 1foot of cable from the *AyD Aédress Delay 570 b ’l:s
i the 40-pi
gwltueg;face assembly to the pin tacc Peripheral Read Access Time 530 464 ns
c bl' i i tDSR Data Setup Time (Read) 100 182 ns
avble coniiguration tH Input Data Hold Time 10 26 ns
6 foot: 2 40 conductor ribbon cables " Outout Data Hold Ti 30 _os
with chassis groundplane and sig- Ak AcLijdpu aald ?,m ime oS ns
nal paths. ress Hold Time © ns
pains. . (Address, R/W, VMA)
1 f%‘l’t' 2 tw'gted pa QOH?UCtor g ‘DDW  Data Delay Time (Write) 225 ¢ ns
gzirses made up ot signai groun tPCS Processor Control Setup Time 200 e ns
' tPCr Processor Control Rise and 100 — ns
PCf Fall Time
aAllemulator delays are given with reference to the E signal as presented to the user. The delay from the user
clock to the E signal is 93 ns maximum and 19 ns minimum.
PAddress = 328 ns maximum cAddress = —5ns minimum
R/W = 354 ns maximum R/W = 0 ns minimum
b . VMA = 321 ns maximum VMA = —6 ns minimum

4Valid data on a write is based on the failing edge of E rather than on the rising edge. Data is valid from the
emulator 500 ns (maximum) after the falling edge of E.

eNMI = 279 ns minimum

IRQ = 284 ns minimum
1 RESET = 284 ns minimum
“\ Timing Assumptions. CPU timing reference. The Complete Microcomputer Data Library; published by
i Motorola Corporation, 1979.
Representative 6800 Emulator — 6800 Microprocessor
| Timing Differences
1 Processor Emulator-2
| Symbol Parameter Min. Max. Min.d Maxgd Unit
i tcyc Cycle Time 1 10 1 10 us
PWhH Clock Pulse Width 400 9500 400 9500 ns
'AD Address Delay 270 e ns
tacc Peripheral Read Access Time 530 425 ns
'DSR Data Setup Time (Read) 100 140 ns
| *HD Address Hold Time
| (address) 30 40 ns
] (R/W) 30 45 ns
! (VMA) 30 40 ns
| tEH Enable High Time for
| DBE Input 450 — ns
tDDW Data Delay Time (WRITE) 225 482f ns
PCS Processor Control Setup Time 200 b ns
PCr Processor Control Rise and 100 — ns
, tPCf Fall Time
f BA Bus Available Delay 250 305 ns
TSD Three-State Delay 270 . c ns
| {DBE Data Bus Enable Down Time
During ¢1 Up Time 150 — ns
DBEr Data Bus Enable Rise and 25 — ns

‘DBEf Fall Time
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6809 Emulator Processor and 6809 Prototype

Control Probe

6809 is a registered trademark of Motorola Corporation. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with Tektronix 8550 MDL or 8540

6809 Emulator Support
Package Characteristics

PHYSICAL CHARACTERISTICS

Length: 6 feet of cable from the
Emulator Processor to the interface
assembly. 1 foot of cable from the
interface assembly to the 40-pin
plug.

Cable configuration

6 foot: Two 40-conductor ribbon
cables with chassis ground plane
and signal paths.

1 foot: Two 22-conductor teflon
cables with alternating grounds.

Termination

6 foot: The interface assembly con-
tains receivers for data, address,
and control from the 6809 emulator
processor module.

1foot: The probe assembly contains
an oscillator circuit to drive and buf-
fer the 6809 clock input pins. Input
lines are not terminated. All output
or bidirectional lines are series ter-
minated with 100 ohms.

TIMING CHARACTERISTICS
Representative 6809 Microprocessor — 6809 Emulator
(Combined with 6809 Prototype Control Probe) Timing Differences

Processor Emulator
Symbol Parameter Min. Max. Min. Max, Unit
CYC Cycletime 0.5 10 05 10  us
uT Total up time 480 480 ns
'ACC Peripheral read access time 320 278 ns
DSR Data setup time (read) 40 80 ns
DHR Input data hold time 10 -6 ns
DHW Output data hold time 30 18 ns
AH Address hold time 20 8 ns
tAD Address delay time 110 122 ns
tDDW Data delay time (write) 145 157 ns
tAVS E(low) to Q(high) time 125 125 ns
'AQ Address valid to Q(high) 15 3 ns
PWEL Processor clock low 210 210 ns
PWEH Processor clock high 220 220 ns
PCSM MRDY (H) setup time 125 169 ns
PCS Interrupts setup time? 110 154 ns
tPCSH HALT (L) setup time 110 154 ns
'PCSR RESET (L) setup time 110 180 ns
PCSD DMA/BREQ (L) setup time 125 169 ns
‘RC Crystal oscillator start time 100 b ns
tEr, S E rise and fall time 5 20 © © ns
PCr, Processor control rise and 100 d ns
tpct fall time
'QR, 'Qf Qrise and fall time 5 20 ¢ c ns
PWQH  Qclock high time 220 220 ns
Notes:

aNMI (L) setup time to E(rising) is 56 ns

bOscillator must be operating before the emulator can run

cOutputs are driven by 741.5244's, series terminated with 100-ohm resistors

9Rise and fall times are TTL compatible

18
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Prototype

3870/72/74/76/F8 Emulator Processor and
Co ntrOI P rObe S 3870,3872,3874and 3876 are registered trademarks of Mostek. F8 s a registered trademark

of Fairchild. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with Tektronix 8550 MDL .

3870/72/74/76/F8 Emulator
Support Package
Characteristics

TIMING CHARACTERISTICS
Representative 3870, 3872, F8 Emulator 3870, 3872 Microcomputer
Timing Differences

PHYSICAL CHARACTERISTICS

Length: 6-foot cable from the
Emulator Processor to the interface
assembly. 1-foot cable from the
interface assembly to the 40-pin
plug.

Configuration

6-foot cable: Two 40-conductor rib-
bon cables with chassis ground-
plane and signal paths.

1.5-foot cable: Two twisted pair of
40-conductor cables.

Termination, 6-foot cable: The inter-
face assembly contains receivers
for data, address and control from
the 3870, 3872, 3874, 3876, and F8
Emulator Processor module. (The
1-foot cable is not terminated.)

Processor Emulator
Symbol Parameter Min. Max. Min. Max, Units
3870/3872
'o(INT)  Time Base Period, internal 250 1000 250* 1000 ns
oscillator
to(EX) Time Base Period, all 250 1000 250 1000 ns
external modes
EX(H) External Clock Pulse Width 90 700 402 ns
High
EX(L) External Clock Pulse Width 100 700 40 ns
Low
tdl/O Output delay from internal 0 1000 25 1525° ns
WRITE Clock
tsl/O Input Setup time to WRITE 1000 340° ns
Clock
t110-s Output valid to STROBE 3t — 1000 3t — 970 ns
Delay 3t¢p — 250 3te + 280
‘RH RESET Hold Time, Low 6te + 750 6te + 1040 ns
EH EXT INT Hold Time, Active 6tp + 750 6tdp + 770 ns
PX External Input Period F8 0.5 10 0.5° 10 ns
PWx External Pulse Width 200 P¢p-200 200 P¢-200 ns
txq Ext. to ¢ —to — Delay 20 110 25 140 ns
2 Ext.to ¢ + to + Delay 20 125 25 150 ns
td3 WRITE to ROMC Delay 80 550 105 630 ns
td5 WRITE to INT REQ + Delay 430 490¢ ns
tdg WRITE to INT REQ + Delay 1.65 1.70 ns
tSX EXT RES set-up time 1.0 1.1 ns
tSU I/O setup time 300 360 ns
H I/O hold time 50 35 ns
tdbQy WRITE to data bus High 500 683¢ ns
Impedance
db3 Data Bus Set-up 200 2354 ns
tdbg Data Bus Set-up 300 335¢ ns
tdbg Data Bus Set-up 500 5354 ns
tdbg Data Bus Set-up 300 3354 ns

aThe 3870/3872 probe cable uses a JFET oscillator buffer in the probe tip. The probe does not support the
RC oscillator option, but you may use the mode O emulator clock source in modes 1 and 2 by using jumper
P7805 on the probe's driver/receiver board. The external clock is divided by 2 before being sent to the
3850 CPU.

®Delay referenced to WRITE signal leaving 3850 CPU (based on CPU I/O times).

°The F8 probe cable uses a JFET oscillator buffer in the probe tip. For a crystal applied to XTLY and XTLX, the
delay to the CPU is a maximum of 48 ns (referenced to the XTLY crystal drive line). For an external clock
input at XTLY, the clock presented to the CPU will be inverted and typically delayed 60 ns. Note that Mostek
does not support the RC time mode. Only the crystal and external modes are supported by the emulator.
dTable value calculation is referenced to WRITE signal delivered to prototype.
¢The data bus from CPU to prototype is buffered through a LS245 whose tri-state controls are derived from
the CPU's ROMC lines. The F8 prototype control probe will float its data bus under the following conditions:

* Emulator is in mode 0.

¢ Emulator is in mode 1 and in a read state.

» Emulator is examining CPU registers and is not accessing the prototype circuit.

fAll emulator timing is relative to the clock presented to the CPU. Time delays in note ¢ should be added to
values listed when referencing prototype clock source.

« CPU timing reference. Mostek Microcomputer 3870/F8 Data Book; Mostek Corporation (1979).

« Emulator delays are calculated from maximum values in the second edition of the T.I. TTL Data Book.
Minimum values are those referenced in the data book or, in the event that no data value is available, are
calculated by (V2 » typical) if typical/max < = 67% or by (2 « typical) — max) if typical/max > 67%. Note
that table values are calculated maximum (rounded upwards toward the nearest 5 ns), and typical
performance should not reach these worst case limits.




1802 Emulator Processor and Prototype Control

Probe

1802 is a registered trademark of Rockwell, Inc. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with the Tektronix 8550 MDL.

1802 Emulator Support
Package Characteristics

PHYSICAL CHARACTERISTICS

Length: 6-foot cable from the
Emulator Processor to the interface
assembly. 1.5-foot cable from the
interface assembly to the 40-pin
plug.

Configuration, 6-foot cable: Two
40-conductor ribbon cables with
chassis groundplane and signal
paths.

Configuration, 1.5-foot cable:
Two twisted pair of 40-conductor
cables.

Termination, 6-foot cable: The inter-
face assembly contains resistive
termination for data, and control
from the Emulator Processor mod-
ule. (The 1.5-foot cable is not termi-
nated.)

TIMING CHARACTERISTICS
Representative 1802 Emulator —
1802 Microprocessor Timing Differences

Processor Emulator
Parameter Vee Voo Maximum Maximum Units
EF 1-4 Setup 5 5 0 355 ns
5 10 0 355 ns
10 10 0 155 ns
EF 1-4 Hold 5 5 250 130 ns
5 10 200 130 ns
10 10 125 95 ns
Minimum Pulse Width, t,,,
CLEAR Pulse Width 5 5 600 600 ns
5 10 400 400 ns
10 10 300 300 ns
CLOCK Pulse Width, ty, 5 5 200 200 ns
5 10 160 160 ns
10 10 100 100 ns

a. The emulator CLOCK to (CPU DATA to BUS) characteristic is based on the leading (falling) edge of T4
rather than the rising edge of T1. The delay from the leading edge of T4 to valid data is 428 ns (max)
atVee =5V, and 303 ns (max) at Vge = 10 V.

b. The emulator cannot sample the WAIT signal on the falling edge of every clock pulse. Instead, the
emulator samples the WAIT line on the leading (falling) edges of T5, T6, and T7. The delay from the time
user WAIT is applied until the time itis sampled is 230 ns (max) at Vec =5V and 155 ns (max at Vee = 10 V.
The delay from the time that WAIT is sampled until the time it is applied to the CPU is 183 ns (max)
atVee =5Vand 158 ns (max) at Ve = 10 V.

Timing Assumptions:
1. Timing references. The TTL Data Book for Design Engineers: Texas Instruments, Inc. (1976). CMOS

Databook; National Semiconductor Corporation, (1978). RCA Microprocessor Products, File Number
1023; RCA (1979).

2. Allemulator delays are given with reference to CLOCK as applied to the emulator CPU. The delay from the
user CLOCKtothe CPU CLOCK is 342 ns (max). 68 ns (min) at Ve = 5V and 202 ns (max) 40 ns (min) at
Ve =10 V.

3. USER CLOCK delay to USER XTAL is 92 ns (max) at Ve = 5V and 62 ns (max) at Vec = 10 V.

4. Emulator delays may be less than processor delays because the emulator CPU is a specially selected
part, and is operated with Vpp = 10 Vin all circumstances.

5. The emulator probe draws no Vp, current from the user prototype. It's Ve current draw is less than 2.5 mA.
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TIMING CHARACTERISTICS
Representative 1802 Emulator —

1802 Microprocessor Timing Differences

Processor Emulator
Parameter Vee Voo  Maximum Maximum Units
Propagation Delay Time,
tPLH, tPLH
Clockto TPA, TPB 5 5 450 350 ns
5 10 350 350 ns
10 10 200 195 ns
Clock-to-Memory High 5 5 1350 530 ns
Address Byte 5 10 750 530 ns
10 10 600 380 ns
Clock-to-Memory Low 5 5 500 350 ns
Address Byte 5 10 375 350 ns
10 10 250 195 ns
Clock to MRD, tp.y 5 5 450 440 ns
5 10 350 440 ns
10 10 200 215 ns
Clock to MRD, tpy. 5 5 450 440 ns
5 10 350 440 ns
10 10 200 215 ns
Clock to MWR, tey, teue 5 5 450 440 ns
5 10 350 440 ns
10 10 200 215 ns
Clock to (CPU DATA 5 5 650 ns
to BUS 5 10 450 a ns
10 10 300 ns
Clock to State Code (SCO) 5 5 750 420 ns
5 10 450 420 ns
10 10 300 270 ns
Clock to State Code (SC1) 5 5 750 610 ns
5 10 450 610 ns
10 10 300 340 ns
Clock to Q 5 5 550 350 ns
5 10 400 350 ns
10 10 250 195 ns
Clock to. N(O-2), tew. 5 5 800 610 ns
5 10 500 610 ns
10 10 350 340 ns
Minimum Setup and Hold
Times, tgy, ty
Data Setup 5 5 0 140 ns
5 10 10 240 ns
10 10 20 130 ns
Data Hold 5 5 300 155 ns
5 10 200 155 ns
10 10 150 120 ns
DMA Setup 5 5 0 255 ns
5 10 0 255 ns
10 10 0 105 ns
DMA Hold 5 5 250 1560 ns
5 10 200 150 ns
10 10 125 105 ns
Interrupt Setup 5 5 0 270 ns
5 10 0 270 ns
10 10 0 170 ns
Interrupt Hold 5 5 250 150 ns
5 10 200 150 ns
10 10 125 95 ns
WAIT Setup 5 5 0 ns
5 10 25 b ns
10 10 50 ns




8048/35/39/39-6/49/41A/21/22/8748/8749

8048, 8035, 8039, 8039-6, 8049, 8041A, 8021, 8022, 8748 and 8749 are registered trademarks of Intel Corporation. Tektronix, Inc. does not guarantee that other vendors’ versions will be

compatible with Tektronix 8550 MDL or 8540 .

8048/35/39/39-6/49/41A/ 21/
22/8748/ 8749
Package Characteristics

PHYSICAL CHARACTERISTICS

Length: 6-foot cable from the
Emulator Processor to the interface
assembly. 1.5-foot cable from the
interface assembly to the 40-pin
plug.

Configuration

6-foot cable: Two 40-conductor rib-
bon cables with chassis ground-
plane and signal paths.

1.5-foot cable: Two twisted pair of
40-conductor cables.

Termination, 6-foot cable: The inter-
face assembly contains receivers
and drivers for data, address and
control on both the emulator and
probe. Alllines have resistive series
termination at the drivers.

Maximum Allowable Clock Frequencies
8048/8021/8041A/8022 Emulator Processor

Device Being Emulated

8048,8748
Emulation Mode 8049,8039 8035,8039-6 8041A,8741A 8021,8022
Maximum allowable clock frequency
Mode 1 — Mapped to 11.0 MHz 6.0 MHz 6.0 MHz 3.58 MHz
Program :
Memory
Mode 1 — Mapped to External (prototype)
Prototype 11.0 MHz 6.0 MHz  memory is not addressable
Memory by these microcomputers
Mode 2 — Prototype
Memory only
DELAY CHARACTERISTICS
Probe/Prototype Interface Delays for the 8022
‘PLH PHL
Signal Maximum  Maximurn  Units
ALE 34 46 ns
P0O-PO7 CPU to prototype 87 91 ns
PO0-PQO7 prototype to CPU 1.3 1.3 us
P10-P17 t, — CPU to prototype 2 2 ns
t, — Prototype to CPU 2 2 ns
P20-P23ab ty— MOVD P2.A 18 24 ns
t,— MOVD A, P2 18 24 ns
ts—IN A, P2 18 24 ns
PROG 18 24 ns
T0 24 24 ns
T1 182 182 ns
ANO, AN1¢ 444 444 ns
XTALAT 33 45 ns
RESET 229 229 ns

2lnputs must be present until read by an input instruction (Intel Specification)
bFor OUTL, ORL, and ANL instructions, data will be valid before ALE following the next instruction fetch
¢Input capacitance: 37 pf maximum.

DELAY CHARACTERISTICS
Probe/Prototype Interface Delays for the 8041A

tPHL (ns) PLH (ns)

Signal Maximum Maximum
SYNC 20 20
PROG 20 20

T 39
P10-P17 2 2
T0 45 34
P20-P27 a a

SS 76 76
RESET 230 230

230UT, ANL, and ORL information is valid before ALE following the next instruction fetch.
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DELAY CHARACTERISTICS
Probe/Prototype Interface Delays for the 8048/8021

PHL(ns)  'PHL (ns)

Signal Maximum Maximum

ALE 20 20
PSEN 30 30
RD, WR 35 31
PROG 20 20
DBO-DB72 t;—fetch cycle 90 90
(P00-PO7) t,— execute cycle 38 38
Prototype to CPU

DB0-DB7 t; — address out 38 38
(PO0O-PO7) t,— external data out 38 38
CPU to Prototype  ts— OUTL, ANL, b b

ORL data out
P10-P17, P24-P27 2 2
P20-P23 c C
TO out/in 15 15
T1 182
INT 32 32
RST ("PHL for 8021, "PLH for 8048) 284 284
SS 32 32
CLK 79 79
at(RD) = t(1.2) + t(prototype memory access)

*OUTL, ANL, and ORL bus I/0 information is latched during S1 of the second cycle of the instruction.
°When external program memory is enabled (by a DIP switch in the prototype control probe), the maximum
address delay is 32 ns. When external program memoyr is disabled. OUTL, ANL, and ORL information is

latched during the S3 cycle following the next instruction fetch.

) TIMING CHARACTERISTICS
‘ Representative 8041A Probe/8041A Microcomputer

Timing Comparison
Processor Emulator .
t t
Symbol Parameter Min Max. Min. Max. Units
DBB READ '
3 AR CS, Ay Setup to RD fall 0 0 ns
| RA CS, A, Hold After RD rise 0 0 ns
: ‘RR RD Pulse Width 250 250 ns
'AD CS, Ay to Data Out Delay 2252 95 ns
tRD RD fall ot Data Out Delay 2252 95 ns
DF RD rise to Data Float Delay 100 75 ns
tCY Cycle Time (Except 8741A-8)® 2.5 15 2.5 15 us
Y Cycle Time (8741A-8)° 4‘17 15 417 15 us
DBB WRITE
| AW CS, Ay Setup to WR fall 0 0 ns
WA CS, A, Hold After WR fall 0 24 ns
WW WR Pulse Width 250 250 ns
tDW Data Setup to WRrise 150 150 ns
‘WD Data Hold After WR rise 0 70 ns
DMA
tACC DACK fall to WR or RD 0 54 ns
tCAC RD or WR to DACK rise 0 71 ns
tACD DACK fall to Data Valid 2252 225 ns
tCRQ RD or WR to DRQ Cleared 200 200 ns
aC, = 150 pF
6.0 MHz Xtal
¢3.6 MHz Xtal
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6500/1 Emulator Processor and Prototype Control

Probe

6500/1 is a trademark of Rockwell International Corporation. Tektronix, Inc. does not guarantee that other vendors’ versions will be compatible with the Tektronix 8550 MDL.

6500/1 Emulator Support
Package Characteristics

6500/1 TIMING CHARACTERISTICS AND EMULATION INTERFACE
DELAYS

PHYSICAL CHARACTERISTICS

Length: 1.8 m (6 ft.) of cable fromthe
emulator processor to the interface
assembly. 45 cm (1.5 ft.) of cable
from the interface assembly to the
40-pin plug.

Cable Configuration

1.8 m (6 ft.) Two 40 conductor ribbon
cables with chassis groundplane
and signal paths.

45 cm (1.5 ft.) Two laminated 40

conductor cables made up of
signal-ground pairs.

6500/1 TIMING CHARACTERISTICS AND EMULATION INTERFACE DELAYS

500 ns

02 INTERNAL I | I [ ] I l I I
CLOCK

INTERNAL
R/W

PAPBPCPD
OUTPUT

TPDSU

TPDSU

PAPB,PCPD
INPUT

CNTR INPUT

TPDW = 1 us MIN
TPDSU =400 ns MIN

TYP DELAYS IN ns ADDED TO 6500/IE BY
EMULATOR WITH 6.8K PULL UP RESISTORS

OUTPUT | INPUT
DRIVING | RECEIVING
1CLK
RISING EDGE CYCLE 100
+300
PAQ—-PA7
1CLK
FALLING EDGE CYCLE 100
+300
pB@—PB7, | RISING EDGE 300
PC@—PC7,
PD@—-PD7 FALLING EDGE 30 *
RISING EDGE 100 100
CNTR
FALLING EDGE 20 20

*GATED IN ONLY DURING A READ INSTRUCTION FROM 81, 82, 83
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Z8001/Z8002 Emulator Processor and Prototype

Control Probes

78001 and Z8002 are trademarks of Zilog Corp. Tektronix, Inc. does not guarantee that other vendors' versions will be compatible with Tektronix 8550 MDL or 8540.

TIMING CHARACTERISTICS
Representative Z8000 Emulator
Z8000A Microprocessor* Timing Differences

Z8000A Emulator Support
Package Characteristics

PHYSICAL CHARACTERISTICS

Length: 6 feet of cable from the
Emulator Processor to the interface
assembly; 1.5 feet of cable from the
interface assembly to the 40- or
48-pin plug.

Cable configuration

6 foot: Two transmission line cables,
each 40 signal lines and 80 signal
return lines terminated to 40-pin
connector.

1.5 foot for Z8001: Two transmission
line cables, each 40 signal lines and
80 signal return lines terminated to
40-pin connector.

1.5 foot for Z8002: Two transmission
line cables, each 26 signal lines and
52 signal return lines terminated to
26-pin connector.

Termination

6 foot: The interface assembly con-
tains receivers for data, address,
and control from the Z8000
emulator processor module.

1.5 foot: Address and data lines
terminated with Schottky diodes.
Control lines driven by pod are
source terminated. Inputlines to the
emulator are received with PNP in-
puts. Clock, Wait, Stop, and Reset
inputs are buffered in the probe to
maintain signal quality.

Processor Emulator .
Symbol Parameter Min. Max. Min. Max. Unit
tcC Clock Cycle Time 165 2000 165 2000 ns
twCh Clock Width (High) 70 2000 70 2000 ns
twCl Clock Width (Low) 70 2000 70 2000 ns
¥C Clock Fall Time 10 10 ns
rC Clock Rise Time 10 10 ns
tdC(SNv)  Clock 1 to Segment Number Valid 110 133 ns
(50 pF load)
tdC(SNn)  Clock 1 to Segment Number 10 22 ns
Not Valid
tdC(Bz) Clock 1 to Bus Float 55 133 ns
tdC(A) Clock 1 to Address Valid 75 101 ns
tdC(Az) Clock 1 to Address Float? 55 103 ns
tdA(DI) Address Valid to Data in Required 305 275 ns
Valid®
sDI(C) Datain to Clock | Setup Time 20 29 ns
tdDS(A) DS 1 to Address Active® 40 48 ns
tdC(DO)  Clock 1 to Data Out Valid 75 101 ns
thDI(DS)  Datainto DS 1 Hold Time 0 0 ns
tdDO(DS) Data Out Valid to DS 1 Delay® 195 187 ns
tdA(MR)  Address Valid to MREQ |, Delay® (35) 27 ns
tdC(MR)  Clock | to MREQ | Delay 70 97 ns
twMRh MREQ Width (High)® 135 126 ns
tdMR(A) MREQ | to Address Not Activeat 35 67 ns
tdDO(DSW) Data Out Valid to DS | (Write) 35 27 ns
Delay®
tdMR(DI)  MREQ | to Data in Required 225 194 ns
Valid®
tdC(MR)  Clock | MREQ 1 Delay 60 87 ns
tdC(ASf)  Clock 1 to AS | Delay 60 87 ns
tdA(AS) Address Valid to AS 1 Delay® 35 27 ns
tdC(ASr)  Clock | to AS 1 Delay 80 108 ns
'dAS(DI)  AS 1 te Datain Required Valid® 215 184 ns
tdDS(AS) DS 1to AS | Delay® 35 26 ns
wAS AS Width (Low)® 55 45 ns
'dAS(A) AS 1 to Address Not Active 30 20 ns
Delay®
tdAz(DSR) Address Float to DS (Read) 0 -28 ns
| Delay
tdAS(DSR) AS 1 to DS (Read) | Delay® 35 25 ns
tdDSR(DI) DS (Read) | to Data in Required 130 100 ns
Valid®
tdC(DSr)  Clock | to DS 1 Delay 65 92 ns
tdDS(DO) DS 71 to Data Out and STATUS 45 36 ns
Not Valid®
tdA(DSR) Address Valid to DS (Read) 110 102 ns
| Delay® :
tdC(DSR) Clock 1 to DS (Read) |, Delay 85 112 ns
wDSR DS (Read) Width (Low)® 185 176 ns
tdC(DSW) Clock | to DS (Write) 1 Delay 80 107 ns
twDSW DS (Write) Width (Low)® 110 101 ns
tdDSI(DI) DS (Input) | to Data in Required 200 170 ns

Valid®



Clock-Cycle-Time-Dependent

Characteristics
Z8001/Z8002
Emulator

Symbol Equation
tdA(DI) 2tcC + twCh — 125ns
tdDS(A) twC1 — 22ns
tdDO(DS) tcC + twCh — 48ns
tdA(MR) twCh — 43 ns
twMRh tc —39ns
tdMR(A) twCl — 3ns
tdDO(DSW) twCh — 48 ns
tdMR(DI) 2tcC — 136 ns
tdA(AS) twCh — 48 ns
tdAS(DI) 2tcC — 146 ns
tdDS(AS) twCl — 44 ns
twAS twCh — 25ns
tdAS(A) twCl — 50 ns
tdAS(DSR) twCl — 45ns
tdDSR(DI) tcC + twCh — 135 ns
tdDS(DO) twCl — 34 ns
tdA(DSR) tcC — 63ns
twDSR tcC + twCh — 59 ns
twDSW tcC — 64 ns
tdDSI(DI) 2tcC — 160 ns
twDS 2tcC — 84 ns
tdAS(DSA) 4tcC +wCl — 50ns
tdDSA(DI) 2tcC + twCh — 135 ns
tdS(AS) twCh — 49 ns

tdC(DSI)
twDS
tdAS(DSA)

tdC(DSA)
tdDSA(DI)

tdC(S)
tdS(AS)
'sR(C)
tnR(C)
twNMI
tsNMI(C)
sVI(C)
tnVI(C)
sSGT(C)
tnSGT(C)
tsMI(C)
tnMI(C)
tdC(MO)
tsSTP(C)
tnSTP(C)
SWT(C)
thWT(C)
tbBRO(C)
thBRQ(C)
tdC(BAKT)
tdC(BAKf)

Z8000 TIMING CHARACTERISTICS (cont.)

Clock | to DS (1/0) | Delay
DS (1/0) Width (Low)®
AS 1 to DS (Acknowledge)
| Delay®
Clock 1 to DS (Acknowledge)
| Delay

DS (Ack.) | to Data in Required
Delay®

Clock 1 to Status Valid Delay
Status Valid to AS 1 Delay
RESET to Clock 1 Setup Time®
RESET to Clock 1 Hold Time
NMI Width (Low)

NMI to Clock 1 Setup Time
VI, NVI to Clock 1 Setup Time
VI, NVI to Clock 1 Hold Time
SEGT to Clock 1 Setup Time
SEGT to Clock 1 Hold Time
Ml to Clock 1 Setup Time

Ml to Clock 1 Hold Time
Clock 1 to MO Delay

STOP to Clock | Setup Time
STOP to Clock |, Hold Time
WAIT to Clock | Setup Time
WAIT to Clock | Hold Time
BUSRQ to Clock 1 Setup Time
BUSRQ to Clock 1 Hold Time
Clock 1 to BUSAK 1 Delay
Clock 1 to BUSAK |, Delay

255
680

295
30
70
70
70
50
55

110

70

30
10
80
10

100

85

85

85

75
75

246
680

265

21
95

35
258
65
92

125

75

49
13
125

127

112

118

121

111
111

ns
ns
ns

ns

ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

2Read cycle only. Line remains active throughout write cycle.
bClock-cycle-time-dependent characteristics.
*Operating a 6 MHz
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TMS 9900 Emulator Processor and Prototype

Control Probe

TMS 9900 is a registered trademark of Texas Instruments. Tektronix, Inc. does not guarantee that other vendors' versions will be compatible with the Tektronix 8550 MDL.

TMS9900 Emulator Support
Package Characteristics

PHYSICAL CHARACTERISTICS

TIMING CHARACTERISTICS

Timing Differences

Representative 9900 Emulator 9900 Microprocessor

Length: 6-foot cable from the Symbol  Parameter Processor _ Emulator
Emulator Processor to the interface Min. Max. Min. Max.
assembly. 9.5 inch cable from the Ceb Clock Cycle Time 300 500 300 500 ns
interface assembly to the 64-pin rh Clock Rise Time 5 ns
plug. g Clock Fall Time 10 ns
Configuration . tweb Clock Pulse Width, High Level 40 100 40 100 ns
6-foot cable: T_wo 40-cqnductor rib- b Clock Spacing, Time between 0 0 ns
bon cables with chassis ground any Two Adjacent Pulses
plane and signal paths. tde Time between rising edge 73 73 ns
9.5 inch cable: Two 64 conductor Valid any two adjacent pulses
twisted pair of cables. tSU Data or Control Setup Time
Termination, 6-foot cable: The inter- Before Clock 1
face assembly contains receivers :ZI%\IETAR[E)E\Q ‘38 gg RS
for address lines from the Emulator 1CO-1C3 30 55 nz
Processor module. (The 9.5 inch CRUIN 30 55 ns
cable is not terminated.) LOAD 30 70 ns
HOLD 30 65 ns
RESET 30 170 ns
DATA 30 50 ns
n Data Hold time After Clock 1
INTREQ 10 0 ns
i READY 10 0 ns
i | ICO-IC3 10 5 ns
| CRUIN 10 5 ns
i LOAD 10 0 ns
; HOLD 10 a ns
j RESET 10 —40 ns
! DATA 10 5 ns
il PLHg All Other Outputs
‘ or ADDRESS 40 60 ns
PHLg IAQ 40 60 ns
HOLDA 40 90 ns
CRUOUT 40 65 ns
DATA 40 320 ns
PLH Propagation Delay
or CRUCLK 30 50 ns
PHLg WE 30 65 ns
MEMEN 30 65 ns
WAIT 30 50 ns
‘ DBIN 30 70 ns
jl Notes

aThe user prototype must keep HOLD asserted until HOLDA is received.

Timing Assumptions:

1. CPU timing reference: Texas Instruments 9900 Family Systems Design and Data Book, Texas Instru-
ments, Inc. (1978). Corporation (1978).

| 2. Allemulator delays are given with reference to ¢1-¢4 as applicable to the emulator CPU. The maximum
! delay from the user ¢1-¢4 to the CPU ¢1-¢4 is 58 ns. The minimum delay from the user ¢1-¢4 to the CPU
i $1-p4is 16 ns.

! 3. The emulator probe draws no Vgg, Ve, Or Ve, current from the user prototype.
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68000
Emulator
Processor and

Prototype
Control Probes

68000 is a trademark of Motorola Corp. Tektronix, Inc. does not
guarantee that other vendors’ versions will be compatible with

Tektronix 8550 MDL or 8540

68000 Emulator Support
Package Characteristics

PHYSICAL

CHARACTERISTICS

Length: 6 feet of cable from the
Emulator Processor to the interface
assembly; 1.5 feet of cable from the
interface assembly to the 64-pin
plug.

Cable configuration

6 foot: Three transmission line
cables; Each with 36 signal lines
and 72 signal group return lines
terminated to a 40-pin connector.

1.5 foot

68000: Two transmission line
cables; each with 36 signal lines
and 72 signal group return lines
terminated to a 40-pin connector.
Termination

6 foot: The interface assembly con-
tains receivers for data, address,
and control from the 68000
Emulator Processor Module.

1.5 foot: Address and data lines
terminated with Schottky diodes.
Control lines driven by pod are
source terminated. Inputlinesto the
emulator are received with PNP in-
puts. Clock, and DTACK inputs are
buffered in the probe to maintain
signal quality.

68000 Microprocessor/68000 Emulator Timing Differences*

Processor Emulator
Number Characteristic Symbol Min. Max. Min. Max., Unit
1 Clock Period CYC 125 800 125 500 ns
2 Clock Width Low tCL 86 250 55 250 ns
3 Clock Width High 'CH 86 250 55 250 ns
4 Clock Fall Time 'Cl — 10 — 10 ns
5 Clock Rise Time Cl — 10 — 10 ns
6 Clock Low to Address 'CLAV  — 70 — 92 ns
B6A  Clock High to FC Valid tCHFCV  — 70 — 92 ns
7A  Clock High to Address High '‘CHAZ — 80 — 114 ns
Impedance (Max) :
7B Clock High to Data High ‘CHAZ — 80 — 130 ns
Impedance (Max)
8 Clock High to Address/FC Invalid {CHAZN 0 — 14 — ns
(Minimum)
91 Clock Highto AS DS Low CHSL — 80 — 86 ns
(Maximum)
10  Clock Highto AS DS Low {CHSLNn 0 — 14 — ns
(Minimum)
112 Addressto AS DS (Read) 'AVSL 30 — 24 — ns
Low/AS Write
11A%2  FC Valid AS DS (Read) ‘FCVSL 80 — 44 — ns
Low/AS Write
12" Clock Low to AS DS High ‘CLSH — 70 — 96 ns
132 AS DS Highto Address/FC SHAZ 30 — 20 — ns
Invalid
1425  AS DS Width Low (Read)/ tSL 240 — 240 — ns
AS Write
14A% DS Width Low (Write) — 115 — 115 — ns
152 AS DS Width High tSH 150 — 150 — ns
16  Clock Highto AS DS High '‘CHSZ — 80 — 93 ns
Impedance
172 AS DS High to R/W High tSHRH 40 — 40 — ns
18"  Clock High to R/W High ‘CHRHx — 70 — 96 ns
(Maximum)
19  Clock Highto R/W