Instruments for
Digital Development




Microprocessor Lab

8002

Multiple Microprocessor Support

Real-Time Trace Option

The 8002 Microprocessor Lab is a complete
software development system for the design
of microprocessor-based products. A key
feature is its ability to support many micro-
processor chips, including the Intel 8085A
and 8080A, Motorola 6800, Texas Instru-
ments TMS9900, and Zilog Z80A. In ad-
dition to multiple microprocessor support,
the 8002 offers a superior operating system
and powerful text editor, assembler, and de-
bugging programs; three optional levels of
emulation for software debugging, partial
and full emulation; and a real-time proto-
type analyzer option offering all the capabil-
ities of a microprocessor analyzer with eight
channels of external input.

Software Development and Debugging

In a typical design sequence, software is
developed using all the resources of TEK-
DOS, the disc-operating system software for
the 8002 Microprocessor Lab. TEKDOS per-
forms flexible disc and file utility functions,
data transfer functions, and system/peri-
pheral device control functions. In addition
to relieving the user of these housekeeping
chores, TEKDOS also supervises the text
editor, assembler, and linker programs and
the optional emulation support, debugging
system, and PROM programming routines.

Program entry and editing may be accom-
plished module by module. The line-orient-
ed text editor provides 150 60-character
lines of buffer workspace, and offers sev-
eral convenience features for preparing,
correcting, and modifying the program
quickly and easily. The macro assember al-
lows a multiple-step routine to be defined
by one new command. At the end of each
work session, file space is allocated by TEK-
DOS; duplicate files of important material
may be readily created. When program entry
has been completed, all program files may
be merged with a single TEKDOS command.

The assembler processor, with the appro-
priate disc inserted in the flexible disc drive,
performs program assembly functions for
each microprocessor supported by the 8002.

After an error-free assembly listing has been
obtained, the resulting object code may be
executed in system emulation (mode 0) on
the optional emulator processor. The emula-
tor processor is identical to the micro-
processor that will finally be installed in
the user’s prototype. Execution is performed
under control of the debugging system; dur-
ing execution, program steps can be traced,
software breakpoints can be set, and mem-
ory can be examined and changed as re-
quired. Should an error be discovered, that
portion 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.
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A Complete Software Development System

The 8002 Microprocessor Lab consists of the 8002 mainframe, the dual flexible disc unit;
an optional system terminal (TEKTRONIX CT8100 or CT81071 recommended); and two sets of
assembler software for two different microprocessors, chosen from the microprocessors
supported at time of purchase. An emulator processor module for each microprocessor the
system supports, and its associated prototype control probe, are offered as options.

Partial and Full Emulation

After the software has been debugged, it
may be exercised on the prototype circuitry
in the partial emulation mode (mode 1). Dur-
ing partial emulation, control may be re-
leased from the 8002 to the prototype in
stages. The developmental software runs
using 8002 memory space and prototype
I/0 and clock. The 8002 memory mapping
feature allows memory to be gradually map-
ped over to the prototype in 128-byte ad-
dress blocks. Throughout partial emulation,
the user has access to prototype circuitry
through the debugging system, which en-
ables him, as before, to trace, set break-
points, examine 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
debugging system. All I/0 and timing func-
tions are directed by the prototype; all mem-
ory has been mapped over to the prototype;
and only the prototype control probe is still
in place, emulating the target microproces-
sor. Although the prototype is effectively
free-standing, then, the user may still direct
program activity from the 8002.

8002 CHARACTERISTICS

The 8002 Microprocessor Lab is a modular
system whose mainframe houses up to 20
plug-in circuit boards. Two Assembler Soft-
ware Support packages for the microproc-
essors of choice are selected at the time
of purchase; their associated Emulator Sup-
port packages may be ordered as options.
A terminal is necessary for system opera-
tion, and may be ordered as an optional
peripheral.

The Real-Time Prototype Analyzer module,
additional 16K byte Program Memory mod-
ules, and PROM Programmer modules for
the 1702 or 2704/2708 are available as sys-
tem options.

A system communications module provides
three RS-232-C-compatible ports for inter-
face with system peripherals. Two ports are
designated for such peripherals as the op-
tional TEKTRONIX CT8100 Crt Terminal,
CT8101 Console Terminal, and LP8200 Line
Printer. The remaining port is designated
as a communications port for use with a
modem. Baud rate is selectable for each
port as 110, 300, 600, 1200, or 2400.

8002 PHYSICAL CHARACTERISTICS

Dimensions cm in
Height 24.7 9.6
Width 48.3 18.8
Length 57.3 22.3

Weight kg Ib
Net 30 66

8002 ENVIRONMENTAL CHARACTERISTICS

Temperature
Operating 0°C to +35°C (+32°F to 95°F).
Storage Not available.
Humidity To 90° relative noncondensing.
Altitude
Operating To 15,000 ft max.
Storage To 50,000 ft max.

8002 ELECTRICAL CHARACTERISTICS

115V ac =£10% or
230 V ac =10%.

Ac Input Voltages

Frequency Range | 60 Hz (50 Hz special order).

8002 DUAL FLEXIBLE DISC CHARACTERISTICS

Flexible Disc Unit — The Flexible Disc Unit consists
of two disc drives, a controller, and power supplies.
The two disc drives are designated as drive 0 and
drive 1. Drive 0 is the default system drive. System
programs are placed in this drive, including disc-
operating system programs, the text editor, and the
debugging routines peculiar to a specific emulator
processor. Drive 1 may be used for storing user files,
for modifying user files, or as a scratch data area.
Drive 0 or drive 1 may be designated as the system
drive.

Disc Organization — Each disc contains 77 concen-
tric tracks. Each quarter track, or block, is split into
eight sectors, and each sector can contain 128 bytes.
Due to directory limitations, a maximum of 72 files



can be contained on one disc. The disc-operating
system reserves track 0 for the disc directory; tracks
one through four are normally automatically reserved
for system programs.

Write Protection — Each disc has a write-protect slot.
If the slot is covered, the disc is write-enabled; if the
slot is not covered, the disc is write-protected. If an
attempt is made to write to a write-protected disc, an
error message will be displayed on the appropriate
peripheral.

ENVIRONMENTAL CHARACTERISTICS

Temperature
Operating +10°C to 35°C
(+50°F to 95°F).
Storage Not available.
Humidity
Operating To 90% relative noncondensing.
Storage Not available.
Altitude
Operating To 15,000 feet max.
Storage To 50,000 feet max.

PHYSICAL CHARACTERISTICS

Size cm in
Height 27 10.5
Width 44 17.5
Length 60 23.6

Weight kg Ib
Net 38.6 85

ELECTRICAL CHARACTERISTICS

Line Voltages Voltage Current
115 Vac £10% 35A
230 Vac =10% 2.0A
Line Frequency 60 Hz (50 Hz special
order).

DISC UNIT CHARACTERISTICS

Capacity Bits Bytes
Per Disc 77 x 32 x 128 x 8 bits =|2,523,136| 315,392
Per Track 32 x 128 x 8 bits = 32,768| 4,096
Per Sector 128 x 8 bits = 1,204 128
Access Time 10 ms/track

ORDERING INFORMATION*
8002 Microprocessor Lab .......... $9950

*The 8002 and 8001 may not be available in
some areas of the world. Consult your Dis-
tributor or Representative.

Microprocessor Lab
A Complete In-Prototype Test and Emulation System

8001

The 8001 Microprocessor Lab consists of the 8001 mainframe; an optional system terminal
(TEKTRONIX CT8100 or CT8101 recommended); and a Microprocessor Support Package for
the microprocessor selected. A support package includes an emulator ROM, an emulator

processor, and a prototype control probe.

Multiple Microprocessor Support
Real-Time Trace Option

The 8001 Microprocessor Lab is a total
hardware debugging environment for the
design of microprocessor-based products.
A key feature is its ability to support many
microprocessor chips, including the Intel
8085A and 8080A, Motorola 6800, Texas In-
struments TMS9900 and Zilog Z80A. In ad-
dition to multiple microprocessor support,
the 8001 offers three emulation modes for
software debugging, partial and full emula-
tion, as well as a real-time prototype analy-
zer option offering all the capabilities of a
microprocessor analyzer with eight chan-
nels of external input.

Three Emulation Modes

In a typical design sequence, software is
first developed independently using time-
sharing, a minicomputer, another develop-
ment system, or some other means. It is
then downloaded to the 8001. At this point
the in-prototype emulation and software/
hardware integration capabilities of the 8001
come into play.

In emulation mode 0, the software runs only
on the emulator processor. This enables the
program to be debugged on a microproces-
sor identical to the one that will ultimately
be used in the completed product. In emu-
lation modes 1 and 2, the prototype control
probe is connected to the emulator proces-
sor at one end and plugged into the proto-
type’'s empty microprocessor socket at the
other.

Partial emulation (mode 1) lets the user
release control in methodical steps from the
8001 to the prototype. The developmental
software runs using 8001 memory space
and prototype /0 and clock. The 8001 mem-
ory mapping feature allows memory to be
gradually mapped over to the prototype in
address blocks. Throughout partial emula-
tion, the user has access to prototype cir-
cuitry via the powerful 8001 debugging sys-
tem, which enables him to trace, set break-
points, examine and change memory and
register contents.

Full emulation (mode 2) lets the user exer-
cise the program on the prototype while still

maintaining complete control through the
Microprocessor Lab. All I/0 and timing func-
tions are directed by the prototype; all mem-
ory has been mapped over to the prototype;
and only the prototype control probe is still
in place, emulating the target microproces-
sor. Although the prototype is effectively
free-standing, then, the user may still direct
program activtity through the prototype con-
trol probe.

8001 CHARACTERISTICS

The 8001 Microprocessor Lab is a modular system
whose mainframe houses up to 20 plug-in circuit
boards. An emulator processor module for the micro-
processor of choice, its associated prototype control
probe, and a ROM-based software module are pro-
vided with the system. Additional Emulator Processor
packages are available as options for each micro-
processor the system supports. A terminal is neces-
sary for system operation, and may be ordered as an
optional peripheral.

The Real-Time Prototype Analyzer module, additional
16K byte Program Memory modules, and PROM Pro-
grammer modules for the 1702 or 2704/2708 are avail-
able as system options.

A system communications module provides three
RS-232-C-compatible ports for interface with system
peripherals. Two ports are designated for such peri-
pherals as the optional TEKTRONIX CT8100 Crt Ter-
minal, CT8101 Consocle Terminal, and LP8200 Line
Printer. The remaining port is designated as a com-
munications port for use with a modem. Baud rate is
selectable for each port as 110, 300, 600, 1200, or
2400.

8001 PHYSICAL CHARACTERISTICS

Dimensions cm in
Height 24.7 9.6
Width 48.3 18.8
Length 57.3 22.3

Weight kg Ib
Net 30 66

8001 ENVIRONMENTAL CHARACTERISTICS

Temperature
Operating 0°C to +35°C (+32°F to 95°F).
Storage Not available.

Humidity To 90° relative noncondensing.

Altitude
Operating To 15,000 feet max.

Storage To 50,000 feet max.

8001 ELECTRICAL CHARACTERISTICS

Ac Input Voltages 115 V ac =10% or
230V ac £10%.

60 Hz (50 Hz special order).

ORDERING INFORMATION*
8001 Microprocessor Lab .......... $7650

Frequency Range




Emulator Processor and Prototype Control Probe Support Packages

The 8002 and 8001 Microprocessor Labs
currently support five different microproces-
sors: the Intel 8085A and 8080A, Motorola
6800, Texas Instruments TMS9900, and Zi-
log Z80A. Tektronix will continue to intro-
duce support for selected microprocessors
on a regular schedule.

Emulator packages for the 8002 and 8001
may be ordered as system options; one emu-
lator package is provided at the time of
purchase with the 8001. These options pro-
vide the capabilities necessary to fully emu-
late the target microprocessor in a user’'s
prototype system.

The emulator processor, which resides on
a plug-in circuit module along with control-
ling logic circuitry, enables the user to exe-
cute and debug the program on a micro-
processor identical to the one which will
be used in the prototype, while giving him
access to the full 64K bytes of Micropro-
cessor Lab program memory.

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

All emulation operations are controlled by
the powerful Microprocessor Lab system
software. The user is able to monitor pro-
gram execution, set software breakpoints,
examine and change memory and register
contents. Debug trace information is dis-
played in a format unique to the micropro-
cessor, with instruction fetches disassem-
bled into mnemonics for easy interpretation.

8080 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
8080 and 8080A refer to microprocessors manufac-
tured by Intel Corporation. Tektronix, Inc., does not
guarantee that other vendors' versions of the B080
will be compatible with the TEKTRONIX Microproces-
sor Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft of cable from the emulator processor to
the interface assembly.

1.5 ft of cable from the interface assembly to
the 40 pin plug.
Cable Configuration

6 ft 2 40 conductor ribbon cables with alternating
ground and signal paths.

1.5 ft 2 twisted pair 40 conductor cables.
Termination

6 ft Thelinterface assembly contains resistive
termination and receivers for data, address,

and control from the emulator processor
module.

1.5ft 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.

TIMING CHARACTERISTICS
Emulation Interface Delays*

To 8080 from
Interface Assembly | Typ Max (in ns)
o1 44 60
22 44 60
HOLD 44 67
RESET 44 67
RDY** 35 40
INT 63 104
DATA 44 53

32

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

ORDERING INFORMATION

Factory Field Field
Option Description Price Number Price

From 8080 to TIMING CHARACTERISTICS
Interface Assembly | Typ Max (in ns) Emulation Interface Delays*
HOLDA""* 39 = To 6800 from
SYNC 37 45 Interface Assembly | Maximum| TPCS' (in ns)
WAIT a7 45 a1 26 —_
WR 37 45 92 26 =
DBIN 37 45 NMI 30 200
INTE 39 55 IRQ 67 200
ADDRESS 27 35 RESE]‘* 94 200
DATA 50 63 HALT 72 = =
DATA 28 114 (input setu
*Assumes 6 ft of cable at 1.5 ns/ft. SR — — (inp P
**RDY js ignored unless user memory or 1/0 is ac- =
cessed in control mode 2 or special mode. TSC not used | —

From 6800 to

Interface Assembly | Maximum | TAD? (in ns)

8001 Microprocessor Lab| $7650

Option 01 8080
Microprocessor

Support Package NC 8001F01 $2950

2002 Microprocessor Lab| $9950

Option 01 8080
Assembler Software

Support NC 8002F01 $ 550

Option 16 8080

Emulator Support +$1850 | 8002F16 | $1950
Option 31 8080

Prototype Control

Probe +$ 850 | 8002F31 $ 950

6800 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

6800 refers to microprocessors manufactured by Mo-
torola Corporation. Tektronix, Inc., does not guaran-
tee that other vendors' versions of the 6800 will be
compatible with the TEKTRONIX Microprocessor
Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft of cable from the emulator processor to
the interface assembly.

1 ft of cable from the interface assembly to

the 40-pin plug.

Cable Configuration

6 ft 2 40 conductor ribbon cables with alternating
ground and signal paths.

1 ft 2 twisted pair 40 conductor cables made up

of signal/ground pairs.

ADDRESS 20 300
DATA**** 28 460
VMA 45 300
R/W 63 300
BA 35 —

*Assumes 6 ft of cable at 1.5 ns/ft.

**HALT must occur within 80 ns after the falling
edge of @1 to be recognized at the rising edge of
the following @2.

***Delay to tristate, TSD=36 ns. Tristate is per-
formed by the interface buffers, not by the 6800.

****Data from the 6800 will be available to the proto-
type 460 ns after the rising edge of 81 or DBE +
36 ns, whichever is greater.
ITPCS—Control signal setup time prior to @2 fall-
ing edge.
:TAD—Output propagation delay from clock after
el rising edge.

ORDERING INFORMATION

Factory | Field Field
Option Description Price |Number | Price

8001 Microprocessor Lab $7650

Option 02 6800 Micro-
processor Support

Package NC 8001F02 | $2950

8002 Microprocessor Lab $9950

Option 02 6800 Assem-

bler Software Support NC 8002F02 | $ 550
Option 17 6800 Emulator
Support +$1850 |8002F17 | $1950

Option 32 6800 Prototype
Control Probe

+$ 850 18002F32 | $ 950






