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... with more to come

Tektronix Microcomputer Development Pro-
ducts offer the broadest range of quality
multiple micro-processor support available
today. Tektronix won't lock you into one
microprocessor family or vendor. Plus, every
Tektronix MDL is backed with over 30 years
of design experience. We test our Develop-
ment Labs thoroughly to ensure perfor-
mance and reliability. Each one provides
complete development capability and the
Tektronix committment that guarantees
you'll keep abreast of the fast paced micro-
processor technology

Call your local specialist today to find out
more about the Tektronix 8550 MDL Sys-
tems
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MICROCOMPUTER
INTEGRATION UNIT

8540

Multiple Microprocessor Support

Real-Time Emulation

Trigger Trace Analysis

8560 Compatible

The TEKTRONIX 8540 Integration Unit provides
complete coverage of the hardware/software in-
tegration process during microcomputer design
By using interchangeable emulator modules, the
8540 allows maximum flexibility in chip support
with more support constantly being added as
new chips gain acceptance in the microcomputer
industry. Current support includes: Z-80A, 8085A,
78001, Z8002, 6809, 8035, 8039, 8041A, 8048,
8049, 8086, 8088, 68000, 6800, 6802, 8080. The
8540 1s designed for use with the TEKTRONIX
8560 Multi-user Software Development Unit or a
general host computing system. In 8560 configu-
rations the 8540 connects to the system via a
built-in high-speed interface (HSI). For general
host environments, the Option 01 Communica-
tions Interface is available. It will readily interface
the 8540 to host computer through a standard
RS-232C ASCIl communications port

Al major interface parameters are software
selectable through the 8540's operating system,
and a complete communications package is in-
cluded to cover individual situations

Once the prototype microcomputer software has
been refined into executable object code by the
host computer, or 8560, it is ready for transfer to
the 8540 to begin debugging. At the same time, a
symbol table may be transferred so program
tables can be used instead of address data to
reference key locations in prototype memory. The
8540 can provide up to 128k bytes (64k words) of
program memory that can be used in place of
prototype memory, and with the optional Memory
Allocation Controller, it can be distributed
throughout the prototypes address space, up to
64 megabytes—a valuable asset when working
with large programs

Three Modes of Real-time Emulation. To
achieve hardware/software integration, the 8540
employs a technique called real-time emulation,
which uses an emulator processor identical in
function to the one targeted for the prototype
Under control of the 8540's debug firmware, the
emulator processor can execute prototype code
at the full specified operating speed of the target
processor, with no wait states added or clock
pulses stretched

Emulation takes place in three progressive modes
that allow gradual introduction of hardware and
software. During the first mode, the emulator
processor uses the 8540 exclusively as the
source of program memory, I/O and clock, allow-
ing debugging to begin even before the proto-
type hardware is available. During the second
mode, the emulator processor is connected via
probe to the vacant processor socket on the

prototype. which now handles all clock and I/O
functions Code can now be mapped over to the
prototype in manageable blocks from the 8540's
program memory During the third and final mode
all code resides In the prototype, as well as the
clock and I/0 functions. Only the emulator control
probe remains in place to provide debugging
control durning program execution

During all three modes of real-time emulation
prototype code execution takes place under the
control of the 8540's powerful debug software
For easy reference, key breakpoints may be
entered using mnenomic labels instead of
numeric addresses. At each breakpoint, the sta
tus of all the processor's key registers i1s dis
played. It is also possible to display the proces
sor's register status and associated code
execution on a cycle-by-cycle basis. All registers
and memory locations can be modified to ob
serve the consequent effect on program flow

Trigger Trace Analyzer. Many debugging situ
ations demand detailed observation of real-time
code execution on the prototype bus, and its
effect on other key points in the hardware. A
modular option to the 8540 is the Trigger Trace
Analyzer, which allows real-time data acquisition
from both 8-bit and 16-bit prototype systems. Its
trace memory can capture up to 255 bus transac-
tions of plus logic states from eight hardware
points selected by the user. Included are four
separate trigger channels, each with a word
recognizer that monitors up to 16 data bits, 24
address bits, 14 processor-dependent control
bits and 8 external probe bits. Each trigger
channel also has a 16-bit counter for timing and
counting. These four channels may be used
either independently or interactively to construct
powerful data acquisition triggers. Either single or
multiple breakpoints can be set, with the option
to halt or continue program execution after they
occur

PROM Programmer. Many designs require that
the prototype code be burned into a PROM,
which is then installed aboard the prototype and
used as a program memory source during
debugging. The 8540 includes an optional PROM
Programmer, which allows code resident in the
8540's program memory to be burned into a
PROM. Individual card modules are supplied that
adapt the PROM Programmer to any PROM
family the designer may be working with

8540/Host Communications Package (Option
01). This package provides all the features nec-
essary to interface the 8540 with nearly any host
computer that supports RS-232, ASCII terminal
communications. The 8540 has built-in software
that allows the user to modify major communica
tion parameters, such as parity, echo, turn-around
delay. Data rates from 110 to 9600 baud can also
be selected. The package also makes allowance
for data set as well as "in line" interface configura-
tions between the 8540 and a host computer
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MULTI USER

TE

MICROCOMPUTER DEVELOPMENT LAB

8560

Multi-Chip Design Support For Up to 8 Users

TNIX Operating System

The TEKTRONIX 8560 MDL is a multi-user devel-
opment system that when used in conjunction
with an 8540 Integration Unit covers the entire
microcomputer design process, from software
development through hardware/software integra-
tion. 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 numerous advantages,
such as lower cost per user, shared software and
hardware resources, unified project management
and enhanced security.
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System Architecture. At the heart of the 8560
system is a powerful 16-bit CPU, backed by an
I/O processor for every four users and 64k words
of RAM (expandable to 128k words). This CPU
uses a time-shared operating system to supervise
up to eight work stations plus mass storage and
printing. Workstation terminals can be any stan-
dard RS-232 terminal, such as the TEKTRONIX
CT8500. Hardware/software integration stations
use the TEKTRONIX 8540 Integration Unit, which
allows for several different terminal configura-
tions. In this manner, a terminal used for software
development can also double as a control termi-
nal for hardware/software integration

For mass storage, the 8560 uses an 8 inch 35.6
megabyte Winchester hard disc unit, and a 1
megabyte flexible disc unit. Storage capacity can
be expanded by adding additional 35.6 megabyte
hard disc units. The 8560 also will support two
spooling line printers

eI

UNIX Based Operating System. The 8560 uses
a powerful operating system called TNIX, which is
derived from the UNIX operating system, created
by Bell Laboratories and widely used throughout
the computer world. TNIX uses timesharing to
apportion system resources among up to eight
workstations plus system utilities. Also used is a
hierarchical filing system that allows both files
and directories to be logically grouped and easily
accessed. Each file carries a date/time attribute
to quickly verify which version the user is
accessing
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Users may also access each other's files if no
restriction has been placed on them, thus allow-
ing files to be easily grouped according to current
project needs. Each file can be assigned read,
write or execute protection that can be applied to
the owner, the owner's project group or system
users at large. Besides providing secunty, this
protection feature allows "work copies” of files to
stay private until they are completed and ready
for release to the project. For additional security,
TNIX employs a user password system

TNIX includes several powerful methods of
manipulating system commands. One is
pipelining, which allows the output of one pro-
gram to provide the input for another. In this
manner, the user may create strings of com-
mands that quickly accomplish complex tasks
without user intervention. Command files can also
be created that allow commands to be controlled
through structures such as case statements and
conditional branching. It is also possible to substi-
tute parameters within command statements
when creating command files

Several features are included which optimize the
user's time. One is multi-tasking, which allows one
user task, such as a compilation, to run in the
background, while another, such as editing a
source file, is being entered at the terminal. TNIX
includes a special utility program that automates
much of the work necessary to combine separate
code modules into a single program. Another
utility is provided that allows system users to
communicate directly with each other, or through
"electronic mail”, which is a valuable aid when
workstations are at separate physical locations

Software Development Tools. As a series of
optional packages, Tektronix will offer Assem-
blers and Pascal compilers for many of the major
chips in current use among microcomputer de-
signers. All Assemblers include macro capability
for the creation of high level-type constructs
Assembled code is relocatable so that object
modules can be moved throughout the available
memory space. And to support the large address
space capability of many 16-bit processors, a 32-
bit address range i1s provided, which gives over
four billon bytes of addressable memory
Through a conditional assembly feature, one
source file can be instructed to generate multiple
versions in the form of different object modules.
Also, external source files can be pulled into the
program during assembly. Strings can be manipu-
lated to accomplish tasks such as basing a
conditional assembly on a string comparison.

The 8560's Pascal compilers are all compatible
with the ISO standard for increased portability. All
have a common set of features to enhance the
power of Pascal in microcomputer applications.
Bit manipulation is included to allow access to
prototype hardware logic. Variables can be as-
signed to specific memory addresses, allowing
memory mapped I/O. Re-entrant code can be
used in applications requiring interrupt handling.
Literals, constants and instructions can be sepa-
rated from variables so they can be installed in
ROM. During compilation, external source files
can be pulled into the program. Also individual
modules can be compiled separately for simpli-
fied debugging

Other software tools include both language-di-
rected and CRT-oriented editors, and a text
processing package for improved
documentation

Hardware/Software Integration. To handle
hardware software integration tasks, the 8560
uses the TEKTRONIX 8540 Integration unit as a
pernpheral work station. Once code targeted for
the prototype has been assembled or compiled
into executable object modules, it can be
downloaded to the 8540's program memory via
high speed interface. The code can now be
gradually introduced to the hardware using real-
time emulation, a powerful debugging method
that employs a processor identical in function to
the one targeted for the prototype

Real-time emulation takes place in three progres-
sive modes, all under the control of the 8540's
debug software. During the first mode, all code i1s
executed out of the 8540's program memory, with
/0 simulated by software insertions and clock
signal supplied by the 8540. In this manner,
prototype software debugging can begin even
before the hardware becomes available. During
the second mode, /O and clock functions are
transferred to the prototype, and code can be
mapped over to the prototype memory in man-
ageable blocks. A control probe connects the
emulator processor to the vacant processor sock-
et on the prototype board. During the final mode,
all code is installed in the prototype memory, as
well as clock and I/O functions. Through the
control probe, the 8540 can now exercise proto-
type hardware in the same manner that it will
function when standing alone

During all three modes of emulation, the 8540's
powerful debug software can be applied.
Breakpoints can be set using mnemonic symbols
for key program locations. The status of proces-
sor registers can be examined on a cycle-by-
cycle basis. All registers and memory locations
can be examined and modified. And for detailed
analysis of real-time execution on the prototype
bus and selected hardware points, an optional
Trigger Trace Analyzer is available with four pow-
erful trigger channels that allow highly selective
data acquisition
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LAB

MICROCOMPUTER DEVELOPMENT

8550

Multiple Microprocessor Support

In-Circuit Emulation

Real-Time Prototype Analysis

The TEKTRONIX 8550 Microcomputer Develop
ment Lab 1s a versatile software development
and hardware/software integration system for
microcomputer-based product design. The sys
tem supports many 8- and 16-bit
microprocessors, allowing the user to configure
the 8550 for a wide variety of design types

The 8550 Development Lab offers resources for
editing facilities to support both assembly-level
and high-level languages, as well as linking capa-
bilities. The optional Advanced CRT-Oriented Edi-
tor speeds the task of program entry and editing
With the appropriate assembler and emulator
options for the target microprocessor, the user
can execute software in the 8550 for full program
debugging

The Lab also offers complete in-circuit emulation
and hardware testing capabilities. With the appro-
priate prototype control probe for the target
microprocessor, the user can transfer control
from the 8550 to the prototype block by block,
dedugging at every stage. The Trigger Trace
Analyzer option provides an invaluable tool for
verifying and correcting execution of the program
in real time

The basic 8550 system consists of two major
components, the 8301 Microprocessor Develop-
ment Unit and 8501 Data Management Unit. The
Microprocessor Development Unit houses the
operating system software, DOS/50; 32k bytes of
program memory, language processor; emulator
controller; and hard-ware options such as
emulator processors and prototype control
probes for selected microprocessors, Optional
32k, 64k, or 128k static RAM modules, the Trigger
Trace Analyzer, Real Time Prototype Analyzer,
and the PROM programmer. Optional system
software includes assemblers for all supported
microprocessors, Pascal and MDL/u compilers for
several supported microprocessors, and the Ad-
vanced CRT-Oriented Editor

The Data Management Unit handles files and
auxihiary 1/O for DOS/50 and manages the move-
ment of user files between its dual-sided, double-
density flexible discs and the Microprocessor
Development Unit. Disc memory capacity is 2
megabytes

Multiple Microprocessor Support

A key feature of the 8550 is its ability to support
many microprocessor chips, including the 8086,
8088, B085A, 8080A, 8048, 8049, 8035, 8039,
8039-6, 8021, 8041A, 8022, 68000, 6800, 6802,
6805, 6808, 6809, F8, 3870, 3872, 3874, 3876,
Z8001, 78002, Z-80A, TMS9900, SBPI900, 1802
and 6500/1

Program Development

Under the supervision of the operating system
software, the Microcomputer Development Lab
aids the designer in all phases of program devel-
opment and debugging
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DOS/50 supervises the following tasks

« General input and output

« File creation and maintenance

« Program assembly and compilation

* Program execution, monitoring, and symbolic
debugging

Program entry and editing is accomplished via
the standard line-oriented editor or the optional
Advanced CRT-Oriented Editor, which allows
both line-and screen-oriented editing. Complete
symbolic debugging with versatile output formats
speeds the software debugging process

Data management is simplified through a tree-like
structure format, which allows the user to 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 cre
ated and entered directly into the root directory
As files are accumulated, the user may organize
them into specific groups, each under its own
specific directory. This allows the user to create
directories within directories to any level of nest
ing needed

The assembler processor, with the appropriate
disc inserted in the flexible disc drive, performs
program assembly functions for each micro
processor supported by the 8550

The powerful macro capability allows the design
er to access frequently used sets of code by
referencing the macro by name. The linker, work
ing with the relocating features of the Assembler
links and locates multiple code segments into a
complete executable program. Additionally, the
conditional assembler capability of the 8550 al-
lows the designer to customize the final program
by testing conditions to determine which of cer-
tain code segments are to be assembled into the
final program. Code management is further en-
hanced by the Assembler's versatile string han-
ding capabllity. Extensive English language
diagnostics of the 8550 provide easy to under-
stand error messages and locate the line in which

the error has occurred. When assembly is com
pleted, the assembled object code I1s stored on
disc in a newly created binary format file

Three Emulation Modes

After an error-free assembly listing has been
obtained, the resulting object code may be ex-
ecuted In system emulation mode 0 on the
optional emulator processor. The emulator pro
cessor Is identical to the microprocessor that will
finally be installed in the user's prototype. Execu-
tion 1s performed under control of the debug
system; during execution, program steps can be
traced, software breakpoints can be set, and
memory can be examined and changed as re
quired. Should an error be discovered, that por
tion of the program can be corrected at the
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 partial emula
tion, control may be released from the 8550 to the
prototype in stages. The developmental software
runs using 8550 memory space and prototype I/O
and clock. The 8550 memory mapping feature
allows memory to be gradually mapped over to
the prototype in blocks. Throughout partial emula
tion, the user has access to prototype circuitry
through the debugging system, which enables
him, as before, to trace, set break-points, exam-
ine and change memory and register contents

In full emulation (mode 2) the program is run on
the prototype, but program execution is still under
the complete control of the debug system. All /O
and timing functions are directed by the proto-
type; all memory has been mapped over to the
prototype; and only the prototype control probe is
still in place, emulating the target microprocessor
Although the prototype is effectively free-stand-
Ing, then, the user may still direct program activity
from the 8550



MICROCOMPUTER
DEVELOPMENT LAB

TEK

8550

Parts
and
Functions

System
Terminal

8301
Microprocessor
Development
Unit

8550 CHARACTERISTICS 8501 DATA MANAGEMENT UNIT Output Ripple
8301 MICROPROCESSOR DEVELOPMENT UNIT Dimenss mm Ly 24Vde 100 mV (p-p)
Dimension mm in Height 267 10.5 +12Vdc 120 mV (p-p)
Height 280 1 Width 424 16.8 15V dc 50 mV (p-p)
Width 430 17 Ler‘glh 597 235 15 Vdc 100 mV (p-p)
Length 585 23 :’;""' ;g ;'; Overload Protection
Weight kg Ib Automatic current limit foldback.
Net 27 60 ENVIRONMENTAL
Operating FLEX DISC CHARACTERISTICS
ENVIRONMENTAL Temperature 50°F to 104°F (10°C to 40°C) Encoding — IBM compatible single or double density. Format
Operating ; o ; ; must qualify as follows: MFM sectors—256 bytes. FM sec-
Temperature 32°F to 122°F (0°C to 50°C) Humidity 20% to 80% relative noncondensing gl ot S
Altitude
Humidit % °F to 140°F (30°C to 60° i
Al“""d' Yy 90% @ 86°F to 140°F (30°C to 60°C) Operating 0 to 2500 m (8,000 ft) Derate max Diskette Type — Single or double sided, soft sectored.
titude i ° —
Operating 45500 m (0 to 15,000 ft) operating temp by 1°C for Capacity
Storage 15,000 m (0 to 50,000 ft) each 300 m above 2400 m Double sided, double density 1,021,696 bytes.
: Storage 0 to 15,000 m (50,000 ft)

POWER REQUIREMENTS

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

Outputs

52Vdc +1%/—2% @ 35.0 A
+12Vdc +0/-5% @ 1.7A
~-12Vdc +0/-5% @ 1.7A

POWER REQUIREMENTS
115 V ac (90-127 V RMS) @ 50 Hz +1% or 60 Hz +1%.

230 V ac (180-250 V RMS) @ 50 Hz +1% or 60 Hz +1%.

Outputs

24Vdc +5% @ 2A
12Vdc +3% @4 A
~12V dc +5% @ 540 mA
5Vdc +5% @ 20 A

15V dc +10% @ 20 mA

Single sided, double density 509,184 bytes.
Single sided, single density 256,256 bytes.
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EMULATOR PROCESSOR AND
PROTOTYPE CONTROL PROBE SUPPORT PACKAGES

The 8550 and 8640 Microcomputer Development
Labs support a wide variety of different
microprocessors and microcomputers.

Emulators to support the 8550 are currently avail-
able for the Intel 8088, 8086, 8085A, 8080A, 8048,
8049, 8039, 8039-6, 8035 and 8021, Motorola
68000, 6800, 6802, and 6809, Texas Instruments
TMS9900, Zilog Z-80A, Z8001 and Z8002,
Fairchild F8, RCA 1802, the Mostek 3870 and
3872, and Rockwell 6500/1. Emulators to support
the 8540 are currently available for the Intel 8086,
8088, 8080A, 8085A, 8048, 8049, 8039, 8039-6,
8035, and 8021, Motorola 68000, 6800, 6802, and
6809, and Zilog Z8001A, Z8002A and Z-80A.

Emulator packages for the 8550 and 8540 may
be ordered as system options. These options
provide the capabilities necessary to fully emulate
the target microprocessor in a user's prototype
system.

The emulator processor, which resides on a plug-
in circuit module along with controlling logic cir-
cuitry, enables the user to execute and debug the
program on a microprocessor identical to the one
which will be used in the prototype, while giving
him access to the full 64k bytes of Micro-
processor Lab program memory.

The prototype control probe, which links the
emulator processor to the prototype system, al-
lows partial and full in-circuit emulation.

All emulation operations are controlled by the
powerful Microprocessor Lab system software.
The user is able to monitor program execution,
set software breakpoints, examine and change
memory and register contents. Debug trace infor-
mation is displayed in a format unique to the
microprocessor, with instruction fetches disas-
sembled into mnemonics for easy interpretation.
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8049, 8035, 8039, 8039-6, 8022, 8041A,
8048/8021 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS

8048, 8049, 8039, 8039-6, 8035, 8022, 8041A and 8021 are
trademarks of Intel Corporation, Tektronix, Inc., does not guar-
antee that other vendors versions of these microcomputers will
be compatible with Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly. 45.8 cm (1.5 ft)—of cable from the
interface assembly to the 40-pin plug (or 28-pin plug for 8021).
Cable Configuration — 1.8 m (6 ft)}—two 40 conductor ribbon
cables with alternating ground and signal paths
45.8 cm (1.5 ft)—two laminated 40 conductor cables made up
of signal-ground pairs

EMULATION INTERFACE (TYPICAL WORST CASE)
DELAYS FOR THE 8048 (8021 IF DIFFERENT)

tPLH (ns) tPHL (ns)
Typ.Worst Typ.Worst

Case Case
ALE 14,20 14,20
PSEN 22,32 22,32
RD.WR 18,26 15,22
PROG 14,20 14,20
D80-D87*** | ti—fetch cycle .90 90
(P00-P07) t—execute 26,38 26,38
User to cycle
CPU
D80-D87 ta-Address Out 26,38 26,38
(P00-P07) ta—Ext Data Out 26,38 26,38
CPU to ts—OUTL, ANL, 14,20 14,20
User ORL, data out
P10-P17 22 22
P24-P27
P20-P23
T0°" out/in 11,15 11,15
T 102,82
INT 21,32 21,32
RST 8048 (8021) (120,212) 69,122
SS 22,32 22,32
CLK 29,47 31,52

*INTEL 8099 chip specifications
**for clock in to 8039 >6 MHz and memory mapped
to 8550, TO out is divided by 2.
“**tRD* =t 1.2 + t user mem access.

8041A PROTOTYPE CONTROL PROBE
(Typical, worst case)
Emulation Interface Delays

tPLH (ns) tPHL (ns)
(typ WC) (typ WC)
SYNC 14,20 14,20
PROG 14,20 14,20
T1 27,39
P10-P17 2,2 22
T0 29,45 22,34
Symbol Parameter Min | Max Units
tACC | DACK to WR or RD 54 ns
tCAC | RD or WR to DACK 71 ns
tACD DACK to data valid 225 ns
tCRQ RD or WR to
DRQ cleared 200 ns
tAW CS.AO Setup to WR 0 ns
tWA CS.AO Hold
after WR 24 ns
tWw WR Pulse Width 250 ns
tOW Data Setup to WR 150 ns
tWD Data Hold
after WR 70 ns
8022 PROTOTYPE CONTROL PROBE
8022 Timing Characteristics With
Emulation Interface Delays
tPLH (ns) tPHL (ns)
typ.Worst Case typ. Worst Case
ALE 2434 32,46
P00-PO7 54,87 57,91
P10-P17 1.3 us 1.3 us
t1-CPU to USER
P10-P17 122 22

t2-USER to CPU

for OUTL inst: data
valid before ALE after
P20-P23 |the next instruction fetch

t3-MOVD P2, A 13,18 17,24
t4-MOVD A, P2 | 13,18 17,24
IN A, P2
PROG 13,18 17,24
T0 17,24 17,24
T1 102,182 102,182
ANO.AN1 336,444 336,444
XTAL1 2133 29,45

'Inputs must be present until read by an input instruction (Intel
Specification)
8080A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

8080 and 8080A refer to microprocessors manufactured by In-
tel Corporation. Tektronix, Inc., does not guarantee that other
vendors' versions of the 8080 will be compatible with the Tek-
tronix Microprocesser Labs

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly
45.8 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 alternating ground and signal paths
45.8 cm (1.5 ft)—two twisted pair 40 conductor cables
Termination — 1.8 m (6 ft)—interface assembly contains re-
sistive termination and receivers for data, address, and control
from the emulator processor module
45.8 cm (1.5 ft)—not terminated
40 pin plug—40 pin spring plate protected plug. When used
with a zero insertion force socket, an included 40 pin low profile
DIP socket must be used between the zero insertion force
socket and the 40 pin probe plug
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EMULATOR PROCESSOR AND

PROTOTYPE CONTROL PROBE SUPPORT PACKAGES

TIMING CHARACTERISTICS 6800/6802 EMULATOR SUPPORT
I Ermulation Interface Delays PACKAGE CHARACTERISTICS
8080A from

6800 and 6802 refer to microprocessors manufactured by Mo-

Interface Assem T Max (in ns

o1 ssemoly 4’: )_BLO ! torola Corporation. Tektronix, Inc. does not guarantee that oth-
er vendors’ versions of the 6800 or 6802 will be compatible

gZOLD 3 2‘7’ with the Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS

RE?F.T 44 &7 Length — 1.8 m (6 ft)—of cable from the emulator processor

::?l’ 35 40 to the interface assembly.

DATA ﬁ 1:; 30 cm (1 ft)—of cable from the interface assembly to the 40 pin
plug.

From 8080A to Cable Configuration — 1.8 m (6 ft)—two 40-conductor ribbon

Interface Assemb} Typ Max (in ns cables with alternating ground and signal paths.

HOLDA"** 39 55 30 cm (1 ft)—two twisted pair 40 conductor cables made up of

SYNC 37 45 signal/ground pairs.

WAIT 37 45 6800 PROTOTYPE CONTROL PROBE

WR 37 45 Read/Write Timing (in ns)

DBIN 37 45 Characteristic Symbol Min Typ Max

INTE 39 55 Peripheral Read

ADDRESS 27 35 Access Time DTACC 506

DATA 50 63 Address Setup Time DTDA 350

D
‘Assumes 6 ft of cable at 1.5 ns/ft. R/W Setup Time RWSY 1E]

VMA Setup Time DEVMA 365

“*RDY is ignored unless user memory or I/O is accessed in
control mode 2 or special mode.

“**The equation for HOLDA to tristate timing is as follows:
HOLDA * DBIN = FLOAT. Tristate of data and address fol-
lows the trailing edges of DBIN or WR by = 20 ns.

8085A EMULATOR SUPPORT
CHARACTERISTICS

8085 and 8085A refer to microprocessors manufactured by In-

tel Corporation. Tektronix, Inc. does not guarantee that other

vendors’ versions of the 8085 will be compatible with the Tek-
tronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly.
30cm (1 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
ground plane and signal paths.

30 cm (1 ft)—two 40-conductor twisted pair cables.
Termination — 1.8 m (6 ft)—interface assembly contains re-

ceivers for data, address, and control from the 8085 emulator
processor module.

30 cm (1 ft)}—not terminated.

AC CHARACTERISTICS
Emulation Clock
Mode 1 or Mode 2
(user’s clock), with
8085A Prototype Con-
trol Probe

Mode 0 (system clock)

6.25 MHz max; crystal,
RC timing network or
TTL input to X1.

6.25 MHz +0.01%

Data Setup Time (Read)) DTDDR 119
Data Delay Time (Write)

Cable Configuration — 1.8 m (6 ft)—two 40-conductor ribbon
cables with chassis ground plane and signal paths.
30 cm (1 ft)—two 22-conductor teflon cables with alternating
grounds.
Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address, and control from the 68XX emulator
processor module.
30 cm (1 ft)—probe assembly contains an oscillator circuit to
drive and buffer the 6809 clock input pins. Input lines are not
terminated. All output or bidirectional lines are series terminat-
ed with 100 (.
Z-80A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
Z-80 and Z-80A refer to microprocessors manufactured by Zi-
log Corporation. Tektronix, Inc does not guarantee that other
vendor's versions of the Z-80 will be compatible with the Tek-
tronix Microprocessor Labs.
PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly.
30.cm (1 ft)—of cable from the interface assembly to the 40 pin
plug.

Cable Configuration — 1.8 m (6 ft)—2 40-conductor ribbon
cables with chassis ground plane and signal paths.

30 cm (1 ft)—two 40-conductor twisted pair cables.

Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address and control from the Z-80 Emulator

(relative to 011) Toow 513
Delay for DBE Rising
Edge (relative to 011)| DDBER 444 Processor module.
Input Data Hold Time DHRD 29

Output Data Hold Time

after 011) DTDWH | 40* 10
Output Data Hold Time
_ (after DBEY) DTDWH | 20
Address Hold Time DADH 65
VMA Hold Time DVMAH 68
R/W Hold Time DR/WH 61

6802 PROTOTYPE CONTROL PROBE
Read/Write Timing (in ns)

Characteristic Symbol Min Typ | Max

Peripheral Read

Access Time DTACC 408
Address Setup Time DTDA 367
VMA Setup Time DEVMA 365
R/W Setup Time DR/WSU 392
Data Setup Time (Read), DTDDR 127
Data Delay Time (Write)] TDDW 527
Input Data Hold Time DHRD 40| 10
Output Data Hold Time | DTDWH 39
Address Hold Time DADH 63
VMA Hold Time DVMAH 66
R/W Hold Time DR/WH 70

“*Although data should remain valid at least 40 ns after Enable,
typically 10 ns will be sufficient.

6809 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
6809, 68A09 and 68B09 refer to microprocessors manufac-
tured by Motorola, Inc. Tektronix does not guarantee that oth-

er vendors' versions will be compatible with the Tektronix
Microcomputer Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the Emulator Processor
to the interface assembly.
30 cm (1 ft)—of cable from the interface assembly to the 40-pin
plug.

30 cm (1 ft)—not terminated.

TIMING CHARACTERISTICS

The Z-80A Emulator Processor was designed to match the ac
characteristics of the Z-80A and Z-80 Microprocessors.

Z8001/Z8002 Emulator Support
Package Characteristics

28001, 28002, Z8001A, and Z8002A refer to microprocessors
manufactured by Zilog Corp and AMD Inc. Tektronix does not
guarantee that other vendors’ versions will be compatible with
the Tektronix Microcomputer Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft) of cable from the Emulator Processor to
the interface assembly; 45 cm (1.5) ft of cable from the inter-
face assembly to the 40- or 48-pin plug.
Cable Configuration — 1.8 m (6 ft)—two transmission line
cables, each 40 signal lines and 80 signal return lines terminat-
ed to 40-pin connector.
For Z8001 — 45 cm (1.5 ft)—two transmission line cables,
each 40 signal lines and 80 signal return lines terminated to 40-
pin connector.
For Z8002 — 45 cm (1.5 ft)—two transmission line cables,
each 25 signal lines and 52 signal return lines terminated to 26-
pin connector.
Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address, and control from the Z8000 emulator
processor module.
30 cm (1 ft)—address and data lines terminated with Schottky
diodes. Control lines driven by pod are source terminated. In-
put line to the emulator are received with PNP inputs. Clock,
Wait, Stop. and Reset inputs are buffered in the probe to main-
tain signal quality.
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TMS9900 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
TMS9900 refers to microprocessors manufactured by Texas
Instruments Corporation. Tektronix, Inc. does not guarantee
that other vendors versions of the TMS9900 will be compatible
with the TEKTRONIX Microprocessor Labs.
PHYSICAL CHARACTERISTICS

Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interlace assembly.

24.2 cm (9.5 in)—of cable from the interface assembly to the
64 pin plug.

Cable Configuration — 1.8 m (6 ft)—two 40-conductor ribbon
cables with chassis ground plane and signal paths.

24.2 cm (9.5 in)—two 32-conductor twisted pair cables.

Termination — 1.8 m (6 ft)—the interface assembly contains
receivers for data, address. and control from the TMS9900
emulator processor module.

24.2 cm (9.5 in)—not terminated.

TIMING CHARACTERISTICS

To TMS9900 from Emulation Interface Delays*

Interface Assembly Typical Maximum (in ns)
2l 41 59
g2 41 59
23 4 59
g4 41 59
CRUIN 12 23
INTREQ 12 18
1C0 12 23
IC1 12 23
IC2 12 23
IC3 12 23
HOLD 12 18
READY 12 18
LOAD 12 18
RESET 68 98
DATA 14 21
From TMS9900 to
Interface Assembly Typlcal Maximum (in ns)
DBIN 24 41
MEMEN 12 18
WE 12 18
CRUCK 12 23
CRUOUT 12 23
HOLDA 12 23
WAIT 12 23
1AQ 12 23
ADDRESS 14 21
DATA 14 21

*Assumes 1.5 ft of cable at 1.5 ns/ft.

Note: All inputs and outputs of the 64 pin plug at
the end of the prototype control probe are
butfered by 74LSXXX type devices. In all
cases, data and control should not change
during clock o1.
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6500/1 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

6500/1 is a trademark of Rockwell International Corporation.
Tektronix, Inc. does not guarantee that other vendor's versions
of these microcomputers will be compatible with Tektronix
Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly, 45 cm (1.5 ft) of cable from the inter-
face assembly to the 40-pin plug.
Cable Configuration — 1.8 m (6 ft)—two 40 conductor ribbon
cables with alternating ground and signal paths.
45 cm (1.5 ft)—two laminated 40 conductor cables made up of
signal-ground pairs.

Output Input
Driving | Receiving
1 CLK
RISING EDGE CYCLE 100
+300
PAO-PA7
1 CLK
FALLING EDGE CYCLE 100
+300
PB0-PB7, RISING EDGE 300 .
PCO-PC7,
PDO-PD7, FALLING EDGE 30 N
RISING EDGE 100 100
CNTR
FALLING EDGE 20 20

“Gated in only during a read instruction from 81, 82, 83.

F8, 3870, 3872 EMULATOR
SUPPORT PACKAGE CHARACTERISTICS

F8 refers to microprocessors manufactured by Fairchild's Cor-
poration; the 3870 and 3872 refer to microcomputers manufac-
tured by Mostek Corporation. Tektronix, Inc, does not guaran-
tee that other vendor's versions of the F8, 3870, or 3872 will be
compatible with the Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 6 ft (1.8 m)—of cable from emulator processor to
the interface assembly.
1 ft (30 cm)—of cable from the interface to 40 pin plug.
Cable Configuration — 6 ft (1.8 m)—two 40-conductor ribbon
cables with chassis ground plane and signal paths.
1 ft (30 cm)—two 40-conductor twisted pair cables.
Termination — 6 ft (1.8 m)—interface assembly contains re-
ceivers for data, address, and control from the F8/3870/3872
Emulator Processor module.
1 ft (30 cm)—not terminated.

TIMING CHARACTERISTICS

3870/3872 — The 3870/3872 Prototype Control Probe was
designed to meet all the ac characteristics of the 3870 and
3872 Microcomputers.
F8 (3850) — The F8 Prototype Control Probe meets all of the
F8 ac characteristics with the following exceptions: (1) the
worst-case delay from the falling edges of WRITE to the
ROMC lines being valid is 650 ns (compared to 550 ns for the
F8 CPU); (2) the worst-case skew between an external clock
input is 0 to 90 ns longer than that specified tor the F8.

1802 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS
PHYSICAL CHARACTERISTICS
Length — 6 ft (1.8 m) of cable from the emulator processor to
the interface assembly. 1.5 ft (45 cm) of cable from the inter-

face assembly to the 40-pin plug.
Cable Configuration — 6 ft (1.8 m)—two 40-conductor ribbon
cables with alternating ground and signal paths.

1.5 ft (45 cm)—two laminated 40-conductor cables made up of
signal-ground pairs.

TIMING CHARACTERISTICS

The 1802 Prototype Control Probe is designed to meet all the
ac characteristics of the 1802 Microprocessor—Vcc =4.0 V.

AC CHARACTERISTICS

Emulation Clock
Mode 1 or Mode 2 5.0 MHz max at 10 Vcc.
(user clock) with 1802 25°C, this can be
Prototype Control crystal, or external input
Probe. to clock (pin 1).
Tracking power supply 2.5 MHz
to monitor user voltage
(Vece) and run the probe
at the same voltage
(4Vto12V).

INPUT/OUTPUT CHARACTERISTICS
Variable Threshold
Range >+10Vdcto <—10V dc
Preset TTL Voltage +1.4Vdc +200 mV
Event Trigger Out High level voltage out (when
Vee=Min, Vi=0.5,
Ro=50 @ to GND) is >2 V dc.
Adjustments — Variable Threshold may be adjusted from
-+10 V dc to < —10 V dc with a screwdriver adjustment
accessible at the rear panel of the Microcomputer Lab. This
voltage must be monitored with a voltmeter having an input
impedance of at least 10 M(.
Jumpers — With the internal jumper in position “0-3* the clock
threshold is designated to be the same as channels 0-3. In
position “4-7* the jumper designates the clock threshold to be
the same as channels 4-7.
Cable Length — 50 cm (19.5 in).







