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The
IMSAI 8080.

A commercial
vet personally
affordable
computer.

"IMSA! 8080

If you thought you could never afford
a computer at home, think again. The
IMSAI 8080 is built for rugged industrial
performance. Yet its prices are competitive
with Altair’s hobbyist kit. Fully assembled,
the 8080 is $931. Unassembled, it'’s $599.

The IMSAI 8080 is made for
commercial users, and it looks it. Inside
and out. The cabinet is attractive, heavy
gauge aluminum. The heavy duty lucite
front panel has an extra 8 program
controlled LED’s. It plugs directly into
the Mother Board without a wire harness.
And rugged commercial grade paddle
switches are backed up by reliable
debouncing ecircuits.

The system is optionally ex-
pandable to a substantial system with

22 slots in a single printed circuit board.

And the durable card cage is made of
commercial-grade anodized aluminum.

The IMSAI 8080 power supply
produces a true 28 amp current, enough
to power a full system. You can expand
to a powerful system with 64K of software
protectable memory plus an intelligent
floppy disk controller. You can add an
audio tape cassette input device, a
printer plus a video terminal and a
teletype. And these peripherals will
function with an 8-level priority interrupt
system. BASIC software is available in
4K, 8K and 12K.

Get a complete illustrated
brochure describing the IMSAI 8080,
options, peripherals, software, prices
and specifications. Send one dollar to
cover handling to IMS. The IMSAI 8080.
From the same technology that developed
the HYPERCUBE Computer architecture
and Intelligent Disk systems.

Dealer inquiries invited.

WIS

IMS Associates, Inc.
14860 Wicks Boulevard
San Leandro, CA 94577

(415) 483-2093 Dept. RE-12

KOMPUTER KORMNER

TIM BARRY

WE PREVIOUSLY DISCUSSED THE DATA TRANS-
fer and arithmetic/logic instructions that can
be performed by the 8080. This month we
conclude this presentation with a discussion
of the transfer of control and processor
control instruction groups. (You may wish to
refer to the two previous columns for an
explanation of some of the features men-
tioned and the notations used to represent
various register groups, data types, and data
transfers,)

Transfer of control instructions

Any instruction that is used to transfer the
execution of the program from where it is
currently executing to another place in
memory is considered to be a member of this
group, Transfers of control can be considered
to be either returning or non-returning: A
non-returning transfer, once executed, has no
way of knowing the memory address that it
was transferred [rom because it does not save
the address of the next instruction to be
execuled prior to executing the transfer. A
returning transfer, on the other hand, saves
the address of the next instruction where the
program. is executing before.the transfer is
executed. This saved address can be used
later in the program to return control to the
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Pencil style. Safety light. Two heals — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.

DESOLDERIN
IRONS

Pencil style. Safety light. Some operate at 40w, idle
at 20w, 8 tip sizes, 2 and 3 wire neoprene cords,

SOLDERING &
DESOLDERING
KITS

Everyiring needed
to solder or de-
solder or both. All
in a handy lifetime metal
box with hasp.

See your distribytor or write. ..

Enterprise Development Corp.

5127 E. 65th St. * Indianapolis IN 46220
PHONE (317) 251-1231
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place in the program where the transfer
occurred. A non-returning transfer is usual-
ly called a program jump or a program branch.
A returning transfer is usually called a
subroutine call. The transfer of control back
to a returning transfer is usually called a
subroutine return,

Transfers of control—whether jumps, calls
or returns—can be considered to be either
conditional or unconditional. Unconditional
transfers are executed whenever they are
encountered, regardless of, the state of the
processor flags. Conditional transfers are
executed based upon the state of internal
processor flags. If the specified condition is
met, the transfer takes place. If the condition
is not met, the instruction is ignored and
execution continues on (i.¢, Jump il zero, call
il no carry, etc.). Diflerent processors have
different flags, and hence different condi-
tional instructions. However, all computers
will have some conditional instructions,
because this is the feature that allows the
processor to respond to the results of tests
and operations performed by the arithmetic/
logic unit.

The 8080 offers both returned and unre-
turned transfers of control. The unreturned
transfers are called jump instructions, the
returned transfers are called call instructions,
and the returns to the addresses saved by
returned transfers are called return instruc-
tions. These transfers are all available in both
conditional and unconditienal forms. In
addition, there is one indirect unconditional
transfer instruction (PCHL) and a group of
special truncated unconditional subroutine
calls (RST).

The returning trapsfer-of-control instruc-
tions executed by the 8080 save the return
address in the area of memory addressed by
the stack pointer. Before the transfer is
executed, the program-counter address where
execution is to return is pushed into the top
two locations of the stack. When a return is
executed, the contents of the top two loca-
tions of the stack are popped into the
program counter, thereby transferring control
to that location.

This is a very convenient way to handle
subroutine return addresses, but it requires us
to pay careful attention to the stack oper-
ations performed by the rest of the program.
We have other program operations that can
push and pop data using the stack. If these
operations don’t match properly, the stack
pointer may not be pointing to the correct
return address when a subroutine return is
executed, When this happens, something
other than the intended return address is
placed into the program counter. This results
in the execution of a “return to random
address” instruction, usually followed imme-
diately by a dramatic change in program
execution. To avoid this problem, you must
always make sure that data is taken out of the
stack in the reverse order that it is put into it
It also means that the last subroutine called

continued on pagé 24
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You Can't
Do Better
For Iwice

The Price

STAX SR-44—Incomparable fre-
quency response, efficiency and
transient rise time for $85.

STAX

ADAFTOR for ELECTRET EARSPEAKER SAD-A

LOUDSPEAKER » y

EARSPEAKER & L

American Audioport
Columbia, Mo. 65201
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must be the first one returned. The number
of unreturned subroutine calls that have been
executed prior to the first return being
executed is called subroutine nesting. When
you hear a programmer say that his program
is “nested four deep” at some point, he
means that four subroutines have been called
and none have executed returns. Keeping
track of subroutine nesting and data transfers
with the stack is called balancing the stack,
and it is essential to correct program opera-
tion,

In addition to balancing the stack, you
must be sure that no program operations
inadvertently modify the contents of the
stack. This can happen when the stack
nesting causes it to overlap with other
assigned program storage. It can also happen
when some routine that transfers data into
memory gets out of control and overruns into
the stack area. To avoid these problems, it is
best to locate the stack in an area of memory
that is not used by any other portion of the
program. If this is not possible, you must
compute stack usage based on nesting and
stack use and allocate an area among the rest
of your program storage for stack use. The
stack is a very powerful feature, but it must
be used with care to avoid problems.

Unconditional transfers of control

This group of 8080 instructions is executed
whenever they are encountered during pro-
gram execution.

No;\nTy'ciu can cook-up
hot programs on your
“8080”

A gourmet’s delight of practical “how to"
facts, including description of “‘8080"
instruction set. How to manipulate
''8080" stack. Flow charts. Source
listings. Routines for multiple precision
operation. Programming time delays for
real time applications. Random number
generators. Completely assembled float-
ing point math program. Input/output
processing for basic |/O programming
through interrupt processing. Code,
numeric conversion routines. Real time
programming. Search/sort routines.
Plus many more finger-lickin' goodies.

Order your copy of Scelbi’'s '8080"

CONSULTING INC.

Software Gourmel Guide & Cook Book
today! Only $9.95 ppd. Bon appetite!
1322 Rear Boston Post Road
Milford, CT 06460 e (203) 874-1573
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JMP Addr 3
Operation Performed: Addrys — PCo.1s
The 16-bit address included with the
instruction is loaded into the program
counter.

CALL Addr (&)
Operation Performed: (PCg.5) — [SP-1]

(PCq.7) — [8P-2]

Addrg.q5 — PCqs

(8P) + 2 — SP
The address of the next instruction to be
executed after the subroutine returns is
pushed onto the stack. Then the 16-bit
address included with the instruction is
loaded into the program counter.

RET (e))
Operation Performed: [SP]— PCy;
[SP+1] — PCg 5
(SP) + 2 — SP
The contents of memory addressed by the
stack pointer are popped into the program
colinter, transferring control to that location.

PCHL (1)
Operation Performed: (HL) — PC

The contents of the HL register are
transferred into the program counter. (This
instruction was also included as a data-
transfer instruction.)

RST L 1)
where L is an integer in the range 0-7.
Operation Performed: (PCq.5) — [SP-1]

(PCy;) — [SP-2]

8%L — PCy.i5

(SP) + 2-— 8P
The RST instruction is actually a call
instruction which is hardware defined to call
a fixed block of memory locations. Upon
execution, a RST instruction behaves exactly
as a subroutine call to the location 8*L. Thus
the instruction RST | would be equivalent to
CALL 8 A transfer initiated by a RST
instruction is returned using a return
instruction, exactly like any other subroutine
call. The RST instructions are provided so
that an external device can interrupt the 8080
and provide a single-byte instruction to
transfer to a device-service routine,

Conditional transfers of control

The 8080 provides a wide selection of
conditional transfer instructions. The state of
the four ALU flags (carry, zero, sign, and
parity) can be used to determine the execu-
tion of jumps, calls or returns. The condition
code symbols used to represent these various
flag conditions are as follows:

Symbol Condition Tested
Transfer if zero

NZ Transfer if not zero

C Transfer if carry

NC Transfer if no carry

P Transfer if sign flag is plus

M Transfer if sign flag is
minus

PE Transfer if parity flag is
even

PO Transfer if parity flag is
odd

A conditional transfer is formed by adding
the appropriate character prefix (J for jump,
C for call, or R for return) to the condition
symbol. Jump if parity even would thus be

continued on page 30
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JPE, call if sign is minus would be CM, and
SO On.

[SP+1] — PCgys

(SP) + 2 — SP,

otherwise

(PC) + 1 —PC
If the condition code specified is true, the top
elements of memory as addressed by the
stack pointer are popped into the program
counter, transferring program execution to

J(CON.D) Addr . &) that location. Otherwise, continue execution
L Operation Performed: If (COND) is with fthenett-instruction.
true, then
MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM Addrgs — PCyis, "
and general purpose sweep/tone burst/pulse generator con- otherwise Processor conirol instrucllons

sists of two sine /square/triangle function generators, pulse
generator, frequency counter and peak amplitude measure-
ment sections. It is primarily intended to generate a fre-
quency response plot on an X-Y recorder or scope.

Time base generator offers symmetrical or independent con-
trol of the positive and negative sides of the ramp providing
a duty cycle of .7% to 99.3%. Frequency range is .0035Hz
to 100kHz. Amplitude is 15Vpp into 500 ochms with $t6VDC
offset. The time base output drives the X axis of an X-Y

(PC) + 3 = PC
If the condilion code specified is true,
transfer to the location specified by the 16-bit
address included with (he instruction.
Otherwise, continue execution with the next
instruction,

Computers provide a small group of
instructions that can be used to control the
operation of the actual CPU hardware. These
instructions are concerned with enabling and
disabling the computer’s interrupt facility,
setting up I/O device priority, halting and
resetting the processor and so on. These

recorder. C(COND) Addr (3) instructions are not used often, but it is
Audio sweep generator provides manual frequency adjust- Operation Performed: If (COND) is unporl:_ml to understand _lhe” operation for
ment or log/linear sweep of 20Hz to 20kHz. Blanking mode true, then those times when you will need them and

produces zero reference line on X-Y recorder or tone burst.
Amplitude is 156 Vpp into 500 ohms or 10 Vpp into an 8
ohm speaker.

Pulse generator frequency range is .0035Hz to 525kHz.
Pulse wideth is adjusted independent of frequency from
4 seconds to 40 nanoseconds. Outputs are complimen-
tary TTL.

Peak amplitude measurement section measures internal or
external signals from mike to power amp level, Amplitude
output drives Y axis of X-Y recorder.

Frequency counter is 6 digit, line triggered, and reads
either internal or external. Sensitivity is 50 mv peak
at 20kHz.

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock

to 30 days,
San Bernardino, Ca 92408
AEDEHE ST o g 7e2s

CIRCLE 6 ON FREE INFORMATION CARD

1894 Commercenter W. #1085

(PCs45) — [SP-1]

(PCoz) — [SP-2]

Addr, 45 — PGy s

(SP) — 2 — SP,

otherwise

(PC) + 3 —PC
If the condition code specified is true, the
address of the next instruction to be executed
upon return is pushed onto the stack and
control is transferred to the location specified
by the 16-bit address included with the
instruction. Otherwise, continue execution
with the next instruction.

R(COND) (1)
Operation Performed: If (COND) is true,
then [SP] — PG,

want to use them.

The 8080 has four processor-control
instructions. These instructions include an
instruction that does nothing (often needed,
believe it or not), a computer-halt instruction,
and instructions to enable and disable the
processor’s response to interrupts.

NOP (1)

The NOP operation does nothing. Tt is
present in the instruction set to allow you to
delete operations when debugging, leave
space for program additions and provide a
fixed execution time interval for use in
program timing loops.

HLT 1)
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SUB TUNER

VHF AND UHF TUNER FOR RAPID
TESTING OF ALL CHANNELS.
CALIBRATED GAIN ADJUSTMENTS
PROVIDE FOR SIGNAL STRENGTH
COMPARISON.

DIGITAL GENERATOR

CRYSTAL CONTROLLED FOR
GENERATING STABLE PATTERNS WHEN
CONVERGING RED, GREEN AND BLUE
GUNS. IDEAL FOR LINEARITY, PIN
CUSHION, CENTERING, FOCUS AND
ALL PICTURE ADJUSTMENTS.

40 MHz OUTPUTS

IF SIGNALS FROM DIGITAL GENERATOR
AND SUB TUNER FOR STAGE-BY-STAGE
ANALYZING AND TROUBLE
SHOOTING.

The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast,

positive localizing of front end trouble.

“EERRET'' TV MINI-ANALYZER

SG785 $99.95

FOR FAST STEP-BY-STEP TROUBLE SHOOTING

GENERATOR SECTION
CROSS-HATCH

LINEARITY ADJUSTMENT

STANDARD FOR VERTICAL AND
HORIZONTAL POSITIONING, PICTURE
CONTRAST, IF BANDWITH TEST

DOT PATTERN

CONVERGENCE ADJUSTMENT
STATIC AND DYNAMIC CON-

8 VERGENCE, BEAM ADJUSTMENTS.

g The crystal controlled digital circuitry assures complete accuracy of both the vertical

b and horizontal frequencies. Accuracy is better than .005%. Output from the generator

5 may be coupled thru the tuner section or directly to the IF-video stages. Resolution SOLD THRU DISTRIBUTORS ONLY
- is limited only by the picture quality of the TV receiver. Operates from 105 to 125 |Please senid me mora Information. ]
v} volts 50-60Hz. 6
o | Name |
&) . | Address |
£ Jefefllatic__ 2849 FULTON STREET; BROOKLYN, NY 11207 | Coce |
%0 PHONE: (212) 827-1500 e T T
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