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Figure 23. RS-232C interface Schematic

Upon power-up or reset, or when the console
device baud rate is changed, the baud rate identifi-
cation subroutine (BRID) is called. This routine
waits until an ASCII space character (20H) is
received from the console. (Any other character
will result in a case of mistaken identification.)
When a space character is received, two time
parameters are computed which correspond to the
bit time and one-half the bit time of the baud rate
being used. These are stored as variables BITTIME
and HALFBIT. To output a character to the con-
sole, the character code is placed in register C, and
the subroutine COUT is called. This routine uses
BITTIME as a parameter for the software delay
loop which determines the baud rate. To accept <.
character from the keyboard, CIN is called. CIN
returns after the next key is typed, with the corre-
sponding character code in register C. CIN uses
both parameters BITTIME and HALFBIT.

Since COUT and CIN use time parameters com-
puted by BRID, they will function at a rate the
same as that of the initial space character input.
Because of the nature of the software, the rate
does not depend on the CPU clock frequency. This

A1-33

results in additional flexibility in the following
respects:

1. The software does not need to be modified
if the 8085 crystal frequency is changed or
Wait states are added.

2. Since the time base is no longer critical, the
quartz crystal could be replaced by a less
expensive RC network, provided the fre-
quency does not drift by more than a few
percent during a session. Additional drift can
be accommodated by periodically recalling
the BRID routine.

3. Communication is possible at non-standard
baud rates which relaxes the constraints on
system peripherals.

It should be noted, though, that slowing down the
CPU clock will decrease its throughput proportion-
ately. In addition, it will degrade the maximum
resolution of the delay loops, with the result that
the highest baud rates may no longer be achievable.

A more detailed analysis of the CRT interface
routines will be presented in the order of increasing
complexity: COUT, CIN, and BRID. Since SID and



SOD are ideal for many applications which involve
critical I/O timing, the timing techniques used here
may be of interest to software designers. Accord-
ingly, the mathematical derivation of the timing
parameters is included in this analysis, as well as a
justification for the BRID algorithm. The algebra
involved might be a bit too tedious for designers
unconcerned with generating software delays. If so,
they (and other bored readers) have the freedom of
choice to skip over the sections they find objec-
tionable. :

OUTPUT ROUTINE

It would seem natural to write data in the standard
format in three stages: output a zero start bit, then
the 8 data bits (using a loop sequence), then the
stop bits. Each stage would incorporate its own
appropriate delay and output sections, leading to
unnecessary duplication. Instead, the code below
executes the same main loop 11 times. Its bit
manipulation routine inherently results in the cor-
rect data sequence being formed. It accomplishes
this by using the carry and C register as a 9-hit
pseudo-circular shift register. Initially CY=0. The
algorithm outputs CY, waits one bit time, sets
CY=1, and then rotates the pseudo-register right
one bit. This repeats for 11 cycles. On the tenth
and all subsequent loops, the output bit will be a
logical one, since that bit had been set nine loops
earlier while in the CY (see Figure 24).

When COUT is called the registers to be used must
be preserved and interrupts disabled so the timing
loop will not be disrupted. Clear the CY in prepara-
tion for outputting the start bit, and set the loop
counter for 11 bits (if 110 baud will never be used,
the counter could be set to 10):

oW PR B

PUSH  H
0!

e R
Wl B4t

Output of the contents of the CY:

LN L a. OEH
BpR
<M

The numbers in brackets indicate how many ma-
cine cycles are required for each instruction. They
will be referred to in the timing analysis section.

REGISTER C: ID7 1 Dg I D_r.—rm lﬂ DzFiDo i )
ouTPUT
cv:
stc START BIT

RAR

.

————————— ..
OuUTPUT

sTC m D¢

i BEREBEERERE
OUTPUT
sTC m D‘l—_.
%—M‘M'M‘l'l'
ouTPUT
STOP BITS
S .

Figure 24. Data Serialization Algorithm

Get stuck in a loop for the appropriate time (don’t
worry for now how “BITTIME” is determined):

LD BITTIME <l

Ca2 Y L i
N2 oz Ay
R H i
mwme ] i

Rotate the contents of register C right into the CY,
while moving a one into the left end. Continue
until all bits have been transmitted:

STC

M R.C
AR

Moy L.e
R e
2 RL]

Restore processor status and return:




e

S e =

POP H
POP g
El

RET

INPUT ROUTINE

The console input routine uses the opposite pro-
cedure; instead of moving a bit from register C to
the CY, then to A7, then to SOD, CIN loads a bit
from SID into A7, then moves it to CY, then into
register C.

First, set up the CPU as before:

PN euH M
ol
mwi o g

When a start bit transition arrives, the first sam-
pling should not be taken until the middle of the
first data bit, one and one-half bit times after the
transition. Await the start bit transition, then set
up the delay parameter for one-half bit time:

CIt- e
PR R
M rn
LHLE HALFEBIT

Loop for one-half bit time before starting to
sample data:

cloME L 1
m: Iz (o
op M i
RV b i

Wait until the middle of the next bit before sam-
pling SID, then move the data bit into CY:

oI LHLE

Cl4: iR

N2

e

Nz

oIM

PR

Decrement the bit counter. If this is the ninth
cycle, the 8 data bits are in register C, so quit (the
first stop bit will already have been received, and
be in CY):
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Otherwise, continue. Rotate the data bit right into
register C, and repeat the cycle:

MY AL 4
PAR 4>
HQY C.A L
HOF 4
e Ciz 1

(A NOP is needed to make the COUT and CIN
loops exactly equal in number of machine cycles,
so that each can use the same delay parameter.)
Restore status and return.
CIs POF K
El
RET

TIMING ANALYSIS

COUT and CIN now need to be provided with
parameters for BITTIME and HALFBIT. It can be
seen from the above code that each routine uses
61 + D machine cycles per input or output bit,
where D is the number of cycles spent in either
four line delay segment. If (H) and (L) are the
contents of the H and L registers going into this
section of code, then:

D=22+(D-DX14+(HD-1X

[(255 X 14) +25] (1)
IfFMH = ®-1,0) =ML -1,and
(HLY =256 (1) +(L (2)
then , ,
D = 22+ 14 L) + 3595 (H) (3)

This can be approximated by:

D = 22+ 14¢HLY 4)

This approximation is exact for H) = 0; otherwise,
it is accurate to within 0.3%. Thus each loop of
COUT or CIN uses a total of:

C = 61+D = 83+ 14 (HL) machine cycles (5)

Each machine cycle uses two crystal cycles in the
80835, so the resulting data rate is:

B = cycle frequency
C v
_ (crystal frequency) 2 ©)
83 + 14 (HLY




For a typical calculation, see the example below.

EXAMPLE

To produce 2400 baud with the standard 6.144 MHz
crystal:

_ (6,144 X 106)+2

2400 -
83 + 14 (HL)
' 6.144 X 1062
14 HLY = ( 5260 )—83
, 6.144 X 106 +2
wp- - [( 2400 )'83]
14 = 85.5 = 86
(HLY = 8610 = 0056H
(HL) = 0157H = BITTIME

To determine the true data rate this parameter will
produce, substitute into equation (6):

6.144 X 106 + 2

Date Rate 83 + 14(36)

2387 baud, which is 0.54% slow.

For 9600 baud, the same calculations will yield (HLY
=17, which is actually 0.3% slow; a sizzling 19200
baud or 38400 baud could each be generated to with-
in 5% if (HL) =6 or 0! Table 9 presents the param-
eters for several standard baud rates.

Notice that the resolution of the delay algorithm —
the difference between bit times resulting from
parameters which differ by one — is 14 machine
cycles. As a result, the true bit delay produced can
always manage to be within +2.3 usec of the delay

desired. This guarantees that at rates up to 9600
baud, where each bit time is at least 104 usec wide,
some value of BITTIME can be found which will
be accurate to within 2.2%.

BAUD RATE IDENTIFICATION ROUTINE

The function of BRID is to compute the appropri-
ate parameters BITTIME and HALFBIT. It accom-
plishes this by observing the data pattern received
when the space bar is pressed on the console
device. Since a space character has the ASCII code
20H = 001000008, the pattern represented back in
Figure 4 is transmitted. Notice that the initial zero
level is 6 bits wide. Suppose it could be determined
that this corresponds to M machine cycles. Then
one bit would correspond to (M+6) machine
cycles. The reason for dividing down a space
several bits long is so that any distortion caused by
the signal rise and fall times, or any lack of pre-
cision in detecting the two transitions, will be
reduced by a factor of six. Since the bit period of
COUT and CIN is 83 + 14 (HL)’, BRID must gener-
ate a value (HL) such that:

M+6= 83+14(HL) 7

HL = Q'l_*ﬁ_-fﬁ (8)
’ M .

HL) = 84 -6 (approximately) )

This value can be determined by setting register
pair HL to -6, then incrementing it once every 84
machine cycles during the period that the incom-

DELAY PARAMETERS FOR STANDARD BAND RATES USING 6.144 MHz CRYSTAL

Table 9

TARGET 4 4 HL) or ACTUAL

RATE (See Text) PRODUCED ERROR
110 1989 07C5 08C6 04E3 109.99 -0.006
150 1457 05B1 0682 03D9 149.99 -0.005
300 726 02D6 0307 026C 299.80 -0.068
600 360 0168 0269 01A5 599.65 -0.059
1200 177 00B1 0182 0159 1199.5 -0.039
2400 86 0056 0157 012C 2386.9 -0.5647
4800 40 0028 0129 0115 47776 -0.469
9600 17 0011 0112 0109 9570.1 -0.312
19200 6 0006 0107 0104 18395.2 -4.37
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ing signal is zero. BITTIME is then obtained by
individually incrementing registers H and L. To
obtain HALFBIT, divide the value of (HL)' deter-
mined above by two before incrementing each
register.

i In order to implement this algorithm, set HL to -6,

verify that the incoming signal is a logic one, then
wait for the start bit transition.
: BRID:  MVI  AB0RM
SiM
LYI H. -£H
BPI1:  RIM
ORA A
e BRI1
BFI2: FRIM
s} A
AL BRi2

Increment register pair HL, then delay so that each
cycle will require 84 machine cycles:

BRIT IN¢ M E
CMYD E M s
BRI4 DR E i523
N ERl4 s

Check if SID is still low. If so, repeat:

RIM 4
R A 43
* BRIz Ly
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Otherwise continue. Store HL temporarily for the
HALFBIT calculation. Obtain and store BITTIME:

PUSH  H
INR H
THR L
SHD  BITTIME

Restore HL, calculate HALFBIT, and return:

PP H
AR

Moy ’P.A H

RRR

MY HR
Mo AL

RAF

M LR

me M

e L

SHLE HELFEIT
RET

The assembled listings for these subroutines, along
with a simple test program, is presented in the CRT
and Cassette Code.



APPLICATION EXAMPLE 3
CASSETTE RECORDER INTERFACE

There are many situations where data has to be
transmitted through a non-ideal medium. To give
three typical examples, a system with electrically
isolated elements might require that signals be AC
coupled, communications through an audio net-
work (such as telephone or radio) are greatly band-
width limited, and some applications (such as a
distributed network in an industrial environment)
must tolerate random electrical noise. Attempting
to record data on a cheap cassette recorder (the
one used for this note cost $17.00) will reveal all
of these shortcomings, plus one: The tape speed
fluctuates significantly and varies as the batteries
run down, hence the data rate is inconsistent.

The recording scheme used here makes very few
demands on the transmission medium. It makes no
attempt to transmit DC voltage levels. Instead, data
is transmitted by a series of variable length tone
bursts. The dominant frequency of the tone used
can be selected to be within the passband of the
particular medium. Data is transmitted with each
bit composed of a tone burst followed by a pause.
The first third of a bit period is always a tone
burst, the middle third is either a tone burst con-
tinuous with the first or a pause corresponding to,
respectively, a one or zero, and the final third is
always a pause, as shown in Figure 25. Thus, data
is distinguished by the burst/pause ratio.

Hardware Design

These tone bursts are obtained from the 8085 SOD
line, using analog signal conditioning to eliminate
the DC component of the waveform. (This low
frequency component is due to the single-ended
nature of the SOD line: it’s deviations from ground
are all positive, which unbalances the capacitive
input stage of the recorder.) A suggested interface
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circuit is shown in Figure 26, using one LM324
quad op amp and a few standard value discrete
components which should be available in even a
digital design laboratory. On playback, analog cir-
cuitry is again used to detect the presence of a tone
burst. In Figure 26, A2 buffers the incoming signal,
and A3 inverts it. The peaks of these two signals
are transmitted through D1 or D2 and are filtered
by an RC network. Comparator A4 then squares
up the output and produces the logic signal read
by the SID pin. Since the op amps are powered by
the single 5-volt supply, a 2.0-volt reference level
is obtained from a resistive voltage divider. The
waveforms present at several points in the circuit
are shown in Figure 27.

Software

The algorithm for reading a data bit off the tape is
simple and straightforward: If the tone burst is
longer than the pause, the bit is a one. Otherwise,
it is a zero. Since only the time ratio is considered,
any variation in tape speed will not affect the data
determination.

VOLUME CONTROL

A question that arises with any audio cassette inter-
face is how to set the volume control. (Recording
level is usually determined internally.) When the play-
back level is correct, the logic signal output from A4
will have either a one-third or two-thirds duty cycle.
This can be readily observed with an oscilloscope. In
the field, an old-fashioned mechanical-type voltmeter
could be connected to the A4 output, and the volume
adjusted until the meter needle hovered somewhere
between 1/3 and 2/3 the high level output voltage.
With random dJata, the reading would be about 2
volts. There will be a fairly wide range of acceptable
volume settings. (Since the quivering meter needle is
being used here for inertial signal avcraging, a digital
voltmeter would not be very helpful in this applica-
tion.)
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Figure 26. One Chip Magnetic Tape Interface Schematic
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Figure 27. Analog Signal Waveforms

After the CRT software analysis, the tape routines
are almost trivial. TAPEO is a subroutine for out-
putting the contents of register C to a cassette
recorder. TAPEIN reads 8 bits into register C.

OUTPUT ROUTINE

TAPEO calls a subroutine named BURST three
times for each bit. If Ag (the SOD enable bit) is set
when BURST is called, a square-wave tone burst
will be transmitted. If Ag is not set, BURST
simply delays for exactly the same amount of time
before returning. The three calls are used to,
respectively, output the initial burst, output the
" data burst/space, and create the space at the end of
each bit. Nine bits will be output: the eight data
bits (LSB first) followed by a zero bit. The start of
the initial burst of the trailing zero is needed to
mark the end of the final space of the preceding
data bit.

Start each bit by outputting a tone burst:
TRRED: MY e.9

T Myl A, 8CH
CALL  BURST
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Rotate register C through CY:

oy AL
RAR
MY (Y}

Move CY to the SOD enable bit position, Ag.
Simuitaneously set A7 to one, and clear all other
bits. Output a tone burst or space, depending on
the previous contents of CY:

MY1 . #iH
RAR
kAR
CRLL  BURST

Clear the accumulator, and output a space:

vRR #
CALL  BURST

Keep cycling until the full 9-bit sequence is fin-
ished:

LK g
N2 T01
RET

The BURST subroutine executes the SIM in-
struction CYCNO times, at intervals of 29 + 14
(HALFCYC) machine cycles. In between each SIM,
bit A7 is complemented. CYCNO should be an
even number. If Ag is set upon calling BURST a
square-wave will be created. Otherwise, the same
code sequence is followed but SOD does not
change — thus a space results.

BURST:  WY] [ CYEND {7
il SIM 4
MY T E. HALFCYE 2
BU2: DR £
LK B2
#R1 anH
DR b
N Bill
PET
INPUT ROUTINE

TAPEIN uses a subroutine called BITIN to move
the data at the SID pin into the CY. The maximum
rate at which SID is read is limited by a delay loop
in BITIN.

Initialize the bit counter and the register D, which
will keep track of the tone burst time. If a tone



burst is being received when TAPEIN is called,

wait until the burst is over:

Continue until the last bit has been received:

GCR g
TAPEIN: MVI B2 N2 T2
Myl fr, 9AH FET
TI4: CALL RITIN
JC m (Notice that the first half of this subroutine is
'?;;LL E'T-X'Tlm incorporated in the second half. In fact, the as-
IC i

(Throughout this subroutine, a level transition is
recognized only after it has been read once initially
and then verified on the next reading. This pro-
vides some degree of software noise immunity.)

Now await the start of the next burst:

sembled listing included in the Appendix makes
use of this fact to eliminate 24 bytes of duplicated
code.)

BITIN waits a short time in order to regulate the
sampling rate, then reads SID and moves the data
bit into the CY:

TIz E.FR:L BETIHI BITIN: MV E, (KRATE il

WL ‘ T:'{ Bif: DCR 3 <4

Lu!_n_ EITIN JNZ BM1 sy

IHC T2 PIM >

Th t burst has now arrived. Keep reading the RAL <4
e nex v P g RET <18>

SID pin, decrementing register D (thus making it
more negative), each cycle until the pause is

detected:

113

ok

CRLL
J
€ALL
JC

i
BITIN
112
EITIN
712

The tone burst frequency and duration, and
the TAPEIN sampling rate are determined by
HALFCYC, CYCNO, and CKRATE. Tables 10 and
11 give typical values.

Table 10

EXAMPLE COMBINATIONS OF HALFCYC AND CYCNO.

Now continue reading the SID pin, incrementing
the D register (back towards zero), each cycle until
the next burst is received:

ALL VALUES IN DECIMAL

114 THR ]
CRLL BITIN
JNC T4
CRLL  RITIN
NC T4

Now, if the burst lasted longer than the space, D
was not incremented all the way back to zero; it is
still negative. If the space was longer, D was incre-
mented up through zero; it is now positive. In
other words, the sign bit of D will now correspond
to the data bit that would lead to each of these

APPROXIMATE | CORRESPONDING RESULTING DATA RATE
TONE HALFCYC 8| 20 (100 CYCNO
FREQUENCY VALUE 4| 10 | 50 | CYC/BURST

500 Hz 217 42 17 33 bps

1 kHz 108 83| 33| 66 bps

2 kHz 53 166 | 66 | 13 bps

5 kHz 20 414 | 166 | 33 bps

10 kHz 9 826 | 330 | 66 bps

Table 11

MAXIMUM SAMPLING RATES
FOR VARIOUS VALUES OF
CKRATE

.res.ults. M9ve the sign bit into the CY, then rotate SAMPLING RATE
it into register C: CKRATE (INCLUDING
VALUE
CALL & RET)
Mov A D
RAL 1 17.6 usec
MoV A C 20 104 usec
RAR 80 378  usec
MoV cA 250 1.14 msec
Wi D, B¢
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The CRT and Cassette Code also includes a simple
block record routine utilizing TAPEO. Before
calling BLKRCD, HL must be set to the start of
the desired block, and the recorder turned on
manually. Successive bytes will be recorded until
the end of that page, i.e., until L is incremented to
zero. The playback routine requires presetting HL
to the target address and turning on the recorder
before PLAYBK is called. These routines incorpor-
ate a long tone burst before each data block to
allow a recorder with Automatic Gain Control to
stabilize before the data starts.

ADDITIONAL COMMENTS

The two design examples given so far were built up
using an SDK-85 System Design Kit, Both hard-
ware interfaces were wire-wrapped on the ample
breadboarding area provided on the board. The
connections between SID and SOD and the on-
board TTY interface were broken, so as not to
affect the 8085 1/O electrical characteristics.

The CRT interface was tested with a Beehive Mini-
Bee II Terminal in the full duplex mode at each of
its 14 possible transmission rates, from 110 to
9600 baud. It was also checked out at 19200 baud
using a Beehive B-100 terminal. In addition, the
software was exercised using an SBC 80/20 system
as a variable baud rate character generator and
receiver.

An additional advantage to having software select-
able communications rates is that it would be pos-
sible to communicate with several system periper-
als; each at its own preferred rate, without having
to duplicate hardware. For example, the addition
of a single 7408 AND gate and an output port
(such as on the 8155) would make it possible to
use the same two RS-232 circuits to interface with
up to seven I/O devices (see Figure 28). Three of the
MC1488 drivers have Enable inputs which can be
controlled by the output port. One AND gate can
be used to buffer the SOD line and drive the
MC1488 Data inputs. The rest of the 7408 can be
configured as a four input AND gate. This would
act as an inverted logic OR gate to reduce the four
MC1489 receiver outputs to a single line, which
could be read by the SID. This assumes that only
one input device (CRT, PTR) at a time will be used
(which is usually the case in a non-time shared,
interactive application), and that the unused
devices are transmitting a logic one level (which
should also be the case). '
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Figure 28. Interfacing 8085 to Multiple Peripherals

The software needed to support additional periph-

“erals would be simple and straightforward. A

routine intended to dump a section of memory to
a paper tape punch, for example, would first have
to store BITTIME and HALFBIT somewhere (per-
haps on stack), load the variables with new param-
eters corresponding to the paper tape punch rate,
and then write a bit pattern to the output port
which would disable the console driver and enable
the punch (and perhaps a typewriter). After the
dump was over, the original time parameters and
driver status would be restored.

As explained before, the BRID routine computed
rate parameters based on the fact that an ASCII
“‘space” character resulted in a zero level 6 bits
long. Conceivably, some obscure peripherals might
produce a transient between successive zero bits.
(This might be the case, for example, if the signal
was produced by mechanical rather than electronic
means.) If so, the BRID algorithm used here prob-
ably would not work reliably. Once the two time
parameters were identified, though, COUT and
CIN could still be used. An alternate algorithm for
baud rate identification would require a table in
ROM (note the fifth and final R/S-I/O-M/D permu-
tation). This table would contain a list of delay
parameters corresponding to the standard transmis-




[

sion rates, as computed for the selected crystal
frequency. Initialization would require the oper-
ator to hit a specific key several times (usually the
“U” key, which generates a pattern of alternating
ones and zeros). The identification routine would
attempt to “read’ this pattern at each baud rate,
in turn, until finding the rate at which the read
was successful.

The cassette recorder used to develop the tape
interface was a Lloyd’s push-button model which
cost $17 in 1972. Empirical testing has indicated
that for this application, the quality of the cassette
recorder is less critical than the quality of the tape
itself. In other words, some 33¢ cassettes were not
very reliable, even when used with more expensive
recorders.

When using a cassette at the beginning of a side,
allow the tape to run for about 10 seconds until
the leader has passed before starting to write data.
Otherwise, data will be lost to the leader.

Depending on the recorder quality, the tone burst
frequency and duration can be optimized for
higher data rates by modifying HALFCYC and
CYCNO. If so, CKRATE should also be reduced,
so that between about 10 and 80 data samplings
are made during a single (one-third width) tone
burst. At greatly increased frequencies, some of the

components in the analog interface might also be
modified.

The two simple routines for recording and playing
back blocks of data were intended to illustrate one
way of using TAPEIN and TAPEO, and therefore
do not contain any provisions for error detection
or correction. Depending on the nature of a partic-
ular application, these routines could be aug-
mented with parity bit or checksum comparison,
or an error correcting code technique.

Funny things happen when recording and playing
back a page of RAM which includes the subroutine
stack. Eventually, PLAYBK will start writing over
the data at the top of the stack, destroying the
subroutine traceback sequence. The next RET
instruction will then cause a jump to a place where
you’d rather not be.

The printout reproduced in the CRT Code includes
the assembled listings for the CRT and magnetic
tape interfaces discussed in this application note.
The object code produced was programmed into
an 8755 EPROM, which was installed in the expan-
sion PROM socket of the SDK-85 board. Some
very minor differences exist between this listing
and the code segments presented earlier, which
were written for maximum clarity.
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Temperature Sensor Code

ASMBB :F1:TEST. SRC MODSS

1SIS-11 8886/8885 MACRO ASSEMBLER, v2. 8 MODULE PAGE 1
LoC 08J SEQ SOURCE STRTEMENT
1;
2
826C 3 HOSP  EQU 826CH JEXPAND HEX TO DISPLAY, SDK MONITOR ROUTINE
8287 4 QUTPUT  EQU 8287H SOUTPUT TO DISPLAY, SDK MONITOR ROUTINE
5F1 S DELARY EQU B5F1H ;DELAY DISPLAY, SDK MONITOR ROUTINE
2000 7 ORG 20004
8
9;
18 ;
11
2008 310620 12 LXI SP, 26C8H ; INITIRLIZE STRCKPOINTER
2093 F3 13 DI iDISABLE INTERRUPTS
14

2004 3EBF
2006 D325
2088 3EFF
200A D324
200C 3ECH
200E D328

2018 3EC8
2812 30
2013 3E48
2815 30
2016 FB

2017 88
2015 31720

2616 3E40
281D D320
204F 0B24
2028 oF

20822 DB2S
2024 47

20825 263F
2027 2EFF

15 ; INITIALIZE COUNTER IN 8155 FOR COUNTDOWN MODE. LORD COUNTER
16 ;  WITH HIGHEST VALUE (3FFF).

17

18 wi R, BBFH

19 wr 254 i ADDRESS FOR TOP HALF OF COUNTER
2 L R OFFH

2 wr 244 i " * LOWER HALF OF COUNTER
22 ml R 8COH

23 ot 26H 5 COUNT DOWN MODE START

24 ;

25 ; PULSE THE ONE SHOT WITH A POSITIVE GOING PULSE ON THE 'SOD

26 i OUTPUT PIN OF THE 8885

2

28 Wi f, 8C8H

29 SIM ;OUTPUT A HIGH ON SOD LINE

38 L] A, 484

3 Sin FOUTPUT A LOW ON SOD LINE

R El +ENRBLE INTERRUPTS(RFTER PULSE)
33

34 ; IDLE UNTIL ONESHOT INTERRUPTS THE RST 6.5 PIN ON THE 8085.
BN

36 MO NOP
k4 e NPO 5 IDLE UNTIL INTERRUPT
38,

39 i PFTER INTERRUPT, STOP COUNTER AND RERD IN FINAL COUNT FROM
48 i 8155, STORE IN REGISTER PRIR BC.

44

42 CNTY. M1 R, 484

x4 ot 2 5 STOP COUNTER

44 IN 244

45 Moy CR STORE LOMER ORDER BYTE IN C
46 IN 20

47 MY BA i STORE HIGHER ORDER BYTE IN 8
a8 i H, 3FH i LORD HL WITH FULL START COUNT
9 L3 L, BFFH

50 .

S1 ;i ADJUST THE COUNT VALUE IN REGISTER BC TO REPRESENT ACTUAL
52 . COUNT (SEE TEXT FOR EXPLANATION)
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Temperature Sensor Code (Cont’d)

ISIS-11 8088/3885 MACRO ASSEMBLER, V2 @ WODLE PAGE 2

Loc 08J SEQ SOURCE STRTEMENT

3
2829 (06620 b2 CALL  RDJUST s CONVERTS 8455 COUNT TO ACTUAL COUNT
BN
56 ; SETUP INITIALIZATION FOR SEARCH ROUTINE. ROUTINE LOOKS FOR TEMPERRTURE
57 i RANGE OF COUNT (SEE TEXT). SEARCH ONLY FOR UPPER HALF TO SIMPLIFY CODE.
98 ;
202C €68 59 L2 L, 86H 5SET HL TO BEGINNING OF SEARCH
2028 2628 ] il H, 204 ;STRING IN MEMORY.
2030 B8 61 ORA B ;CLERR CARRY FOR ROUTINE.
2031 78 62 nov 8 ;PLACE B INTO ACCUMULATOR
2832 eE61 63 [ 2] G 1M 5SET TIMES THROUGH SEARCH
2034 CD9228 64 CALL  SERRCH 5LOOKS FOR TEMP RANGE COUNT IS IN
65 ;
66 ; CHECK IF SEARCH WAS SUCCESSFUL. IF NOT THEN OUTSIDE ACCEPTRBLE
67 i RANGE.
68 ;
20837 3E88 69 vl A, 864 ;DID L FIND LESS THAN AT
2839 f0 70 XRA L ;AT BEGINNING OF STRING?
283R CARF20 " JZ TLOW ; TEMP BELOW ALLOWED LIMITS, SET PORT A
283D 3t08 72 L A, 86H ;DID C GET DECREMENTED?
283F B9 e >, C 3 IF 50, SEARCH DID NOT FIND
2848 CABS29 4 J2 THIGH ; TEMP ABOVE LIMITS, SET PORY B
75
76 5 SOFTWARE MAP THE MATCH TO A TEMPERATURE IN DEGREES C BY RDDING
77 i 18 TO SEARCH ADDRESS. PLACE TEMPERATURE IN REGISTER E.
78
2843 3EGA 79 nvl R 8K i SHIFT HL BY 10 (SOFTHARE MAP)
2845 85 89 ADD L
2046 6F 81 L1 LA
2647 SE 82 v EM ;READ IN TEMPERATURE
83
84 ; SET UP INITIALIZATION FOR DISPLAYING TEMPERATURE USING SDK
85 ; MONITOR ROUTINES. FIRST EXPAND DE REGISTER AND THEN DISPLAY
86 ; FOR DELAY PERIOD.
87 i
2648 8600 88 i 8, 084  CLEAR DOT AT ADDRESS FIELD
284A C06C82 89 CALL  HXDSP i CALL EXPAND
284D 3E00 9 Myl A, 88H
204F (DB762 9 CALL  QUTRUT S OUTPUT T0 SDK DISPLAY
2852 11FF08 92 LI D, OFFH ;SET DELAY PERIOD
2855 CDF145 93 CALL  DELRY ; DISPLRY FOR DELAY PERIOD
2858 CF k. RST 1 i SOFTWARE RESTART
95 ;
96 i SUBROUTINES
97
206F 98 ORG 20RFH
99
169 ;
20AF 3E63 161 TLOW.  MvI A, 031
2681 D328 182 wr 26H
28B3 3EFF 1683 il f BFFH  SET PORT R RS 175
2685 0321 1684 T 214 :
2887 [F 185 kST 1
186 :
167 ;
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1515-11 $858/8885 MACRO RSSEMBLER, ¥2.0 MOOWE PRGE 3
e o8 SEQ SOURCE STATEMENT
2083 3663 168 THIGH: W1 A8
206A D328 169 w2 i
286C 3EFF 19 W ROFFH i SET PORT B RS 1°S
206€ D32 1 wr o 2H
2008 CF 112 RST 1 4
113 ; N
114
292 145 0RG 2892 |
116 ; |
117 |
29 B 116 SEARCH: C M i
2893 08 119 RC !
2894 23 120 W W JELSE INCREMENT POINTER 1
2095 BE 121 PN s CONPARE 240 BYTE §
209 D8 12 RC |
%97 3 123 N W ‘
2098 BE 124 PN ; COMPARE. 3RD BYTE [
2099 08 125 RC “
209R 2% 126 N H
209 BE 127 o 5 COMPRRE 4TH BYTE \
28%C 08 128 RC [
2% 23 129 W H |
20% BE 138 PN i COMPFRE STH BYTE [
209 08 131 R ‘
2000 23 132 (]
20R1 BE 133 e S COMPARE. 6TH BYTE
20R2 18 134 RC
23 23 135 ™ H
2004 BE 136 I | ; COMPRRE 7TH BYTE
20A5 08 137 RC
6 23 138 N W :
20R7 BE 139 o ; COMPARE. 8TH BYTE
2688 08 148 K ;
208 23 144 M
20 80 142 MR 7 HRS ENTIRE BLOCK BEEN
2008 (29220 143 N SEARCH i SEARCHED? IF SO SET NO
20 09 144 RET FLESS THAK AND RETURN.
145
146 ; RESTART 6.5 JUMP AODRESS
147
20CE 148 ORG  ZBCEH
149 ;
158 ;
26CE (31629 151 ¥ ONY
152 ;
153
154 .
155
1% .
157 , _
158 . SEARCH COMPARE DHTA STRING (SEE TEXT>
159
169
2059 161 ORG 2688
162 .
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Temperature Sensor Code (Cont’d)

ISIS-11 8836/8885 MACKD ASSEMBLER, ¥2.8 MOOWE PRGE 4
LoC 08J SEQ SOURCE STHTEMENT
163 ;
2088 35 164 08 35H, 36H, 37H, 36H, 39H, 3AH, 3BH, 3CH
2081 36
2882 37
2083 38
2884 39
2885 3R
2886 36
2887 3C
165 ;
166 i SOFTHARE MAP TO TEMPERRTURE
167 ;
2888 168 ORG 2886H
169 i
170 ;
2888 24 in DB 21H, 23H, 25H, 28H, 31H, 35H, 3H
288C 3
2880 25
288€ 28
208F 31
2899 35
2891 39
172 ;
1735
2060 174 ORG 2068H
1755
176 ;
177 i SUBROUTINE ADJUST FOR COUNT IN 8155
178 ;
2868 78 179 ADJUST: MO¥ B iLOAD RCCUMULATOR WITH UPPER HALF
2061 E63F 188 ANl 3FH JRESET UPPER THO BITS, CLEAR CARRY
2063 1F 181 RAR iROTATE RIGHT THROUGH CARRY
2064 47 182 noy BA ;STORE SHIFTED VALUE BACK IN B
2865 79 183 oy fC ;LORD ACCUMULATOR WITH LOKER HALF
2066 1F 184 RAR SROTATE WITH CARRY RIGHT
2867 4F 185 L CA i STORE SHIFTED VALUE IN C
2068 D8 186 RNC +1ST HALF OR SECOND? IF SECOMD RETURN
2869 3F 187 o  CLERR CRRRY
206A 7C 188 oy AH ;0BTAIN ONE HALF OF FULL COUNT.
2868 1F 189 RAR JIF WL 1S 00D THIS CONTAINS
206C 67 196 v HR +ONE HALF(FULL COUNT-1), WHICH
2860 70 191 oY AL i 1S CORRECT.
206E 1F 192 RAR
206F 6F 193 MOY LA
2870 89 194 DR 8 s DOUBLE PRECISION ADD
2071 44 195 Moy 8 H iRESTORE BC REGISTERS WITH COUNT
2872 4 196 mov oL
2673 (9 197 RET
198 .
199 ;
208 EN
PUBLIC SYMBOLS
EXTERNAL SYMBOLS
USER SYMBOLS
ISIS-11 8080.'8885 MACKU RSSEMBLER, ¥2 @ MODLE PAGE 5

ROJUST A 2068 (NTU A 2646  UDELAY R @5F1  HMDSP A @26C  NPD A 2017  OUTPUT A 8287  SERRCH A 2092
THIGH F 2668  TLON A 26AF

RSSEMBLY COMPLETE, NO ERRORS
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CRT and Cassette Code
ICIS-1T 3920/2A05 QCSEMPLER, 4 9

Leg oy SER SOURCE STRTEMENT

@ ¢

A1-48
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CRT and Cassette Code (Cont’d)

ISIS-11 S@3R/9095 ATIEMELER. Y1 3 HOBY E PRGE 2
280% SEPIAL 10 MOTE APPENDIM

s ney ZER SOURCE STATEMENT
1
2 THE FOLLOWING PROSPAMS AMND SUSROUTINES RRE DESCRIBED IM DETRIL
EN 1M INTEL CORPERATION’S APPLICATION NOTE AP-29, "USING THE 8885
4 SERIAL 140 LINES"  THE FIRST SECTION IS A GEMERAL PURPOSE CRT
L INTERFACE 4TTH PUTOMATIC EAUD RATE ICENTIFICATION: THE SECOND
: £ SECTION 15 R WAGNETIC TAPE INTERFRCE FOR STORIMG DATA ON CRSSETTE
7 TRPES  THE CODE FRESENTEDL HERE IS (RIGIMED AT LOCATION 209H.
W 8: FMD MIGHT BE FRRT OF AN EXPANSICN PROM IN AN INTEL SDK-85
‘n 2 SYSTEM [ESIGN KIT
! 18
' 1
: 2
2808 13 BITTIME EOU 28C9H L ADDRESS OF STORRGE FOR COMPUTED BIT DELAY
26CR 14 HRLFEIT EOQY 29CRH  :ADDRESS OF STORAGE FOR HALF BIT DELAY
#49aR 15 BITS0 EOW 11 SDATA BITS PUT QUT (INCLUDING TRO STOP BITS)
003 16 BITSD  EOU 2 sDATA BITS TO BE FECIEVED (INCLUDING ONE STOF BIT)
AgAR 1# PG EaH G STARTING ADDRESS OF SDK-G3 EXPANSION PROM
13
20 CRTTST CRT IMTEPFRCE TEST.  WHEM CALLED. AWAITS THE SPACE EAR BEING PRESSED ON
b B THE <YSTEM DCONSOLE, AND THEN RESPONDS WITH R DATA RATE YERIFICATION
2 MESSAGE  THERE AFTER. CHARACTERS TYRPED ON THE KEYBUARD ARE ECHOED
2% N THE [ISPLAY TLGE  WHEM R ERERK KEY 1S TYPED, THE ROUTIME IS
M ; FE-STRRTED. ALLIMIMG A DIFFERENT BAUD RATE TO BE SELECTED ON THE CRT.
8240 310929 25 CRITET LK P, 2BLAH
5207 2ECA Myl f.BC0H 500 MUST BE HIGH PETHEEM CHARALTERS
4205 24 L cIM
ARae CiRaR 2 CRLL BRID TDENTIFY DATA RATE LISED BY TERMINAL
8293 p47AS 20 CALL  SIGHOM OUTPUT SIGNOM MESSAGE AT PRTE DETECTED
4247 Cp2Rag I8 ECHY TRl CIH : REAG NEXT WEYSTROKE INTO REGISTER ©
a29F 79 kst Mo A
Bs519 A7 e PR R JCHECK TF CHRARRCTER MAS A <BREAK RSCIT Q4H)
A1l CRAzZA2 o 12 CRTL  «IF S0 RE-IDENTIFY DATH RRTE
4 »THIS ALLOWS AHOTHER RATE TO BE SELECTED ON CRT
A814 C0eSAs k) DAL COUT  COTYERMISE COPY REGISTER C TG THE SUREEN
2247 £zacee 36 P ECHD SCONTINUE INDEFIMITELY <INTIL BRERK)
7
32 :ERID  EAUD RATE IDENTIFICATION SLBRGUTIMNE
29 EXFECTS A CR> ¢PSCIT 24H» TO EBE RECIEVED FROM THE CONSOLE.
49 THE LENGTH OF THE IMITIAL ZERO LEVEL «SIx BITS WIDEY 15 HERSURED
41 IN ORGER TO DETEFMINE THE DRTA RATE FOR FUTURE COMMUNICATIONS.
A218 22 42 BRI PIM SYERIFY THAT THE "ONE“ LEVEL HAS EEEM ESTABLISHED
B21B 87 43 1] R i RS THE CRT IS POMERING P
B2AC F21Ra% 44 J® ERID
221F 28 45 BRIL "M SMONITOR SI0 LINE STATUS
2328 B7 46 0RA [
#221 Fpicae 47 ™ ERI1 cLOOF INTIL START BIT I3 RECIEVED
924 24FAFF 42 L¥ He-£ :BIRS COUNTER USED IN DETERMINING ZERC DURATION
#4227 1EMd 42 BRI Wyl E M
8823 10 52 ERI4: MR E +52 MRCHINE CYCLE DELAY LOOP
P22 229% 3 N2 BRI4
? 52 N H - INCREMENT COUNTER EVERY 34 CYCLES WHILE SID IS LW
A%2E M 52 FIH
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CRT and Ca se te Code (Cont’d)

TEIS-1T 28202895 ASSEMBLER.

2825 SERIAL 101 NOTE RPPENDIY

Lon gy <En
aozF o7 =4
3230 F22ree €5
s
7
50
59
£
£1
A0 B7
ag3e 77 €2
#83C 1F &4
2070 €7 £5
PAZE 7O B¢
o3 1F &7
2940 ¢F €2
P84 24 £9
an42 o0 7@
A4 220A2A 7
B0de 19 72
7
3247 215539 7
B24R 4E 7
2048 AF R
240 B1 7
B0 02 £
34E 1DE2ER %
2051 22 )
IS C24R60
)
25 STRNG:
28
o7
2
ag ; couT
9
9269 F2 a2 rouT
996R 05 az
6B ES a4
060 B5ER ag
BO¢E AF
026F 2E0A
w7 AF
2072 2
873 2ACE2E 103
e D 104 CO2-

vi@ MODULE

SOUPCE STATEMENT

PRGE 3

URA B
i BRIZ

:ZHL> NOW CIRRESPONDS TO THCOMING DRTA RATE
PiCH  H SAYECOUNT FOR HALFRIT TIME COMPUTATION
INR H BITTIME 15 DETERMINED BY IHCREMENTING
INR L 5 HORND L INDIVIDUALLY
SHLD BITTIME
FOF H FEETORE COUNT FOR HALFEIT DETERMINRTION
PR A i CLERR CRRRY
oY B H ; ROTATE RIGHT EXTENDED <HL>
PRE ST DIWIDE COUNT BY 3
My HA
HY B
PRR
MY LR
INR H (PUT H 8ND L IN PROPER FORMAT FOR DELAY
THF L i SEGMENTS (INEREMEMT EPCH:

SHLD  HALFEIT :SRYE AS HRLF-BIT TIME DELAY FPRRAMETER
PET

-STGNON MRTTES B STGN-UN MESSRGE TO THE CRT AT WHAT SHOULD BE THE CORRECT RATE.

IF THE MESSHGE IS UNINTELLIGIELE. WELL. 50 IT GOES.

SIGNOM: L¥] H: STRNG : LOFD START OF SIGH-ON MESSRGE

oy L JGET NEXT CHARACTER

vRR a - CLERR ACCUMULATOR

L C s CHECY. IF CHARACTER IS END OF STRING
EZ i PETUPH IF SIGN-ON DOMPLETE

CRLL CMF | ELSE QUTPUT CHARACTER TO CRT

N H + INDEY, FUINTER
R 1 i ECHG NEXT CHARACTER

b 0. ORH « ERILFS

pE 'BAUD RRTE CHECK’

oe HDH, BRH  CCROCLFD
83 BH - CEND-OF-STRING ESCRPE CODE
CONSOLE DUTPUT ;Si;IEP!JUTI‘E

WRITES THE CONTENTS OF THE C PEGISTER TO THE CRT DISPLAY SCREEN
0l

PUSH B

FUSH H

Myl 2, BIT30 . SET NUMBER OF BITS TO BE TRANSMITTED
“RA A s CLEAR CRERY

L 23 R 38H . SET WHAT MILL BECOME SO0 ENARBLE BIT
FRP MOVE CARPY INTO SO0 DATR EIT OF ACC
3L QUTPUT DATA BIT TO S0D

LHD  BITTIME

iR L JWRIT UNTIL AFFROFRIATE TIME HAS PRASSED
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CRT and Cassette Code (Cont’d)

ISIS-11 288809/248% ASSEMBLER. vi. @ MODULE PAGE 4
8085 SERIAL 1/0 NOTE RPPENDIX

Loc ool SEO SOURCE STATEMENT
8877 £27608 182 noooe
BS7R 25 103 pR M
BO7E C27663 174 w2
0e7E 77 185 ST JSET WHAT WILL EVENTUALLY BECONE A STOP BIT
#37F 79 186 MY RS ROTATE CHARACTER RIGHT ONE BIT,
{ 828a 1F 107 PAR i MOYING NEXT DATR BIT INTO CARRY
i 8351 4F 102 MY DR
; 2892 #5 189 bR E JCHECK IF CHARACTER (AND STOP BIT{S)) DONE
| 8882 C26FaR 119 MZ 004 CIF MOT, DUTPUT CURPENT CRRRY
| 2996 E1 “1 PP H ;RESTORE STATUS AND RETURN
3 PIF B

22
0
2
"
=

ET
PET

SGCING CONSDL INPUT SUBROUTINE WAITS FOR A KEYSTROKE AND
PETURNS HITH 2 BITS IN FEG C

BRIA F3 112 CIN b1

82%g ES FUSH  H
8280 Bea2 4 1y 8 BITSI :[ATA BITS 7O BE REAL (LAST RETURNED IN CVY)
B3PE 20 LIt RIM SWALT FOR SYNC BIT TRANSITION
888F B7 PR A

FRBERS M cI

ZACAA : LHL:  HALFBIT

126 012 nee L SHATT UNTIL MIODLE OF STRRT EIT
Iz Lz

B [2%Faz M™Z £z
2RER2 I LMD BITTIME MRIT QUT BIT TIME
120 Cid LR L
9H2 C2R182 ' nE i
A% 2% ree H
Nz BL}
M (CMECE 1D LINE LEVEL
FaL JDRTE BIT N LY
LCE B CDETERMINE IF THIS IS FIFST STOP BIT
2 ¢l SIF S0, JuMP QUT OF LDDE
i R JELEE ROTYTE INTO FARTIRL CHARPCTER IN £
PRE CRCE HOLDS UPDATED CHARACTER
i L&
nie CEMMLIZES COOT PMD CIN LDOP TIMES
e iz
r1s FOE H
£l
RET i CHARACTER COMPLETE

DHEEREREEF PR S ET PR r R PSR EREEEE RO R RS AP SO E T bRy b ek Rbpbhk ek

Bs THE CRISETTE INTERFACE.

TN I% RRE USED RESFECTIVELY

! T YE PN EICHT BIT BYTE OF DRTA.  REGISTER ©

HOLGG THE DATS DN EITHER CRSE REBISTERS A B 40 ARE ALL DESTROYED.

Aale 153 YoM FOI i THICE THE MiMBER OF CWOLES PER TOME BURST
A1E 154 HALFTYT Fiyj Ky DETERMINES ToNE FRECUENLCY
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CRT and Cassette Code (Cont’d)

TE16-1T 2029
8T SERTAL

425 RESEMELER, v1 &
0 MOTE AFPENDIY

Lol et Sedt

ARFA
f#8FA

* AEFA
3ECA
v COFS
ap

f2enaz

LT MY

-
i
7o
it

177 S TRPED
17e
178 THF’E[I: b1
12 FisH
121 iR
g b
: MY
o4 CALL
kb MY
128 FRE
187 M
188 i
f 129 i
BIEL 1F 128 Rak
BSE2 ChFass 191 CRLL
Q0ES AF 1% vRR
RSEE CDFBAZ 192 CRLL
BEES A% 134 bR
R2ER C20308 195 ™z
B2ED D1 1% PP
ASEE FE 187 El
BOEF 3 198 RET
199
agFa 1612 260 BLRST:  MYT
3 Zgtoug. <o
282 M
283 PL2- U
284 N2
295 ¥RY
- Pl OCR
EBFF C2F283 287 Nz

POTHILE PRGE 3

&5 : SI¥E TONE BURSTS COMPRISING LEADER
50 . USED IN PLRYEE TO YERIFY PRESENCE OF LERDER

3 TONE BURST «~LERDER: TIMES
L ) TIONY T0 ALLOW RECORDER ELECTRONICS
AHD AGC T STRBILIZE,  THEN -J-JTrNT-- THE PEMAINDER OF THE
256 Et”E FASE POINTED T2 BY H: STRRTING AT BYTE L
4 L =ZEP EURST CENGTH

TOR TO RESULT IN TOME BURST

ERL (SUSTRIM LEADER TONE
F (CLEPR RCOUMULATOR & OUTFUT SPACE. 50 THAT
‘F‘T "”F FIRET "i"fﬁ‘ EYTE CAN BE DETECTED

- RFTER BLOCY. 15 COMPLETE

OTPUTS THE E'ﬂ" IN FEGISTER T THE RECORDER.
FESIZTERS A & 0.0y oF SRE ALL USED.

b ([uE l.l:E(' S "GU‘#TERG BY SUBRGUTINE BURST

E 5 WILL & DRTA BITS ANQ ONE STOP BIT
& [LE

B 808K L SET ACCUMULATOR T CAUSE A TONE BURST
BT

&C CMINE MEST DATR EIT INTO THE CRRRY

8 (CRRPY wILL BECOME 500 ENABLE IN BURST ROUTINE
B.@iM S 3ET RIT TO BE REPEATEDLY COMPLEMENTED IN BURST

BURST  ;(WTPUT EITHER A TONE OR A PAUSE
# i CLERR ACCUMULRTOR

BURST L OUTPUT PAUSE
B
T

M +REPEAT UNTIL BYTE FINISHED
L JFESTORE STATUS AHD RETURN

[y CYOND 5 SET NUMBER OF CYCLES
s COMPLEMENT SOU LINE IF 50D EMRELE BIT SET
£ ua Eoup
E h LFlfi_’.}!_t’T‘: TONE FREDUENCY
T
?;:{ s COMPLEMENT 200 DRTA BIT IN ACCUMULATOR
Em s CONTINUE UNTIL BURST (OR EQUIVILENT PRUSED FINISHED

»
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CRT and Cassette Code (Cont’d)

IS1S-11 8800/2085 RSSEMBLER, 1.4 MOLIALE PAGE &
8885 SERIAL 1.0 MOTE APPENDTX

LOC 0BJ SED SOURCE STATEMENT
O8FF (9 208 RET
209
249 PLAYBK WAITS FOR THE LONG LERDER GURST TO ARRIVE. THEN CONTINUES
M1 RERDING BYTES FROM THE RECORDER ANG STORING THEM
212 IN MEMORY STRRTING AT LOCATION <HL.
213 5 CONTIMES UNTIL THE END OF THE CURRENT PAGE (<L3=8FFH) IS RERCHED.
2900 GEFA 214 PLAYBK WYI [ LORDHK § CLDRCHE> SUCCESSIVE HIGHS MUST BE RERD
4992 (03009 MSPRL- CRLL  BITIN i 0 YERIFY THAT THE LEADER 15 PRESENT
| 8905 D2gaeo e N PLAYVEK % AN ELECTRONICS HRS STRBILIZED
i 2983 8) 217 MR T
: 2999 (26209 218 mn el
‘ 930C CD1599 29 PE2:  CALL  TRPEIN GET UATA BYTE FROM PECORDER
999F 71 228 M M cITORE IN MEMORY
2918 2C 2 Mmoo  INCPEMENT POIHTER
Ao11 (20080 222 M2 PBZ  ;REPERT FOR REST OF CURRENT PAGE
2914 09 F2x RET
224
225 : TAPEIN CRSSETTE THPE INPUT SUBRDUTINE  RERDS ONE BYTE OF DATR
226 FROM THE PECIROER INTERFACE ANG RETURNS WITH THE EYTE IN REGISTER L.
2915 8669 227 TREIN: WYT B3 RESD EISHT DRTH RITS
2917 1609 222 TIL MY DB CLERR UPSDOWN COUNTER
2919 15 2T MR D (DECREMENT COLNTER EACH TINE ONE LEVEL 15 PERD
B91A (02099 279 AL BITIH
891D DALGS 21 I TIZ FEPERT IF STILL AT ONE LEVEL
2920 03083 32 CRLL BITIN
8923 DA1999 232 rooom
2926 14 W IR D s INCREMENT COUNTER EACH TIME ZERU IS RERD
2927 CD2049 235 AL EITIN
B92R D22683 2% M TIZ SREFEAT ERCH TIME ZERD IS RERD
@92b £h20e3 237 AL BITI
2939 D22609 228 mooTn
2932 78 279 WY RD
2924 17 249 RAL ;MDVE COUNTER MOST SIGNIFICANT BIT INTO CARRY
2925 79 241 My AL
8936 1F 242 AP MYE DATR BIT PECIEVED (CY) INTO BYTE REGISTER
8937 4F 243 Wy O
2928 85 44 DR
8939 21789 245 N2 T4 SREPEAT UNTIL FULL EYTE RSSEMBLED
@92( £9 € RET
%7
8920 1E1E 248 BITIN: W ECKPATE
89%F 1p M9 BIL: DR E
2948 C22FR9 250 NZ BIL SLIMIT INPUT SHPLING PATE
2942 28 1 RIMH S SRHPLE SID LINE
8344 17 52 RAL /MDVE DATA INTO CY BIT
2945 (9 252 RET
54
5 £NO

PUBLIC SYMBOLS
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CRT and Cassette Code (Cont’d)
025 AISEMELER, 1 % [LECERS FRGE
ITE APPENDT

ISIS-T 902

7

BiL A

RITiM BITE] # 4 BITSO A @298  BITTIM A 2808  ELKRCD A 8B  BRL A 98BD
BRz  H BRIL BRI R EFI4 R G523 ERID A @A B AWOF2 BUZ A O8RS
BURET RAIFR I 8 P CI3 AAEE  C14  AB3AL CIS  A@8ee  CIN A 888R
CKRATE A oede o0t 35 oA COUT R A2EI [RTL A 8393 CRTTST A @838 CYOND A ool
ECHD A @380 HALFED ° HALFEY A LORCHE A 9BFR  LERDEP A GOFR PBL R @38 PBZ A @3
PLAYEK A A3g8 S SIGNIN A ITRNG R OBEES TAPEIM P @S TAPED A @30l TIL A 8%
Tiz 9839 TIZ ™R '
AZSEMELY COMPLETE. WO ERPORCSH
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ISIS-I1 ACSEMBLER SYMPOL CROSS REFEREMCE 'L @

el
RITIN
BITSI
BITED
BITTIH
BLYRCD
er1
BR2
BRIL
ERI2
BPl4
ERID
BLHY
B2
BLRST
L

S

{9 &3
C14
LIS
CIN
CHRATE
o
a2
COuT
CRTL
CRYTST
CYCND
ECHA
HALFRI
HRALFCY
LORCHY
LERDER
PE1
pe2
PLRYEY
<1
CIGMNON
STRNG
TAPEIN
THPEC
Tl
T2
Tz
™™

CRT and Cassette Code (Cont’d)

2404
215
164
15#
124
1634
1654
170
454
494
]
2
2814
2034
1£5
24
125#
1294
1704
2
1554
a7e
161%
5
264
5
1524
204
144
1544
1574
1564
2154
219%
A4k
77
2
76
219
171
224
2294
248
1924

258
239
129
9
2

1e7
172
47
53
5t
424
a7
204
1£9

123

126
142
121
1434
113%
248
118
192
et

-1

208
3%
7

202

214

162

218

222

216
22

78
25#

227

1794

245

221

3%

193

PRGE

ek

2454

m

190 193 Zeew

184

az#

124

733
g

738

CPOSS PEFERENCE COMPLETE
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Training in
Microcomputers
Whether your present
involvement with micro-
computers is a result of
long-term planning or
simply an exploratory proj-
ect undertaken by your
company in response to
external circumstances,
there exists an obvious

and urgent need for you to
familiarize yourself with this
exciting new technology. If
the microcomputer is, or is
destined to become, a part
of your working scene, then
the importance of carefully
planned training cannot be
over-emphasized. A modest
outlay in time and money
now can save many weeks
of self-study and could well
prevent some very expen-
sive mistakes during the
initial development of

your systems.

Why Intel Training?
EXPERIENCE

Intel has been training engi-
neers in the application of
microprocessors and the
development of microcom-

Intel Workshops

puter systems since the
early '70s, and there are
now many thousands of en-
gineers creating the most
advanced microcomputer

systems as a direct result of

successful training with us.

VARIETY OF COURSES
Intel offers a wide spectrum
of workshops covering ali
Intel microprocessor
families from components
to the board and system
levels. Microcontroller and
microprocessor workshops
cover assembly language
programming; high ievel
languages are covered in
separate intense courses.
Your particular training re-
quirement may involve just
one or several courses, so
we have taken care to en-
sure that each workshop is
a high-quality training mod-
ule that can either stand
independently or integrate
with other modules to com-
pletely cover the subject.
The workshops are fre-
quently updated to include
the latest developments in
devices, boards, software,
and development tools, and
reviewed on a regular basis
for clarity and content.

PRODUCT KNOWLEDGE
As the designers and
manufacturers of the most
widely accepted microcom-
puter products in the worlid,
our knowledge is both com-
prehensive and topical. Re-
member the saying about
“the horse’s mouth”!

EXTENSIVE MATERIAL
Teaching aids include slide
and video tape equipment,
student notebooks and a
wide range of printed ma-
terials which are designed
to provide post-training as-
similation and act as practi-
cal reference manuals in
your own laboratory.

“HANDS-ON” EXPERIENCE
We believe that students
learn better by doing than
by listening, so a sizeable
proportion of course time is
devoted to dynamic training
via the INTELLEC develop-
ment System, appropriate
single-board computers, In-
Circuit Emulators (ICE), /O
units for programming exer-
cises, and computer kits for
design and debugging ses-
sions. Each student there-
fore receives valuable
“hands-on” experience of
the principles and tech-
niques featured in the
lecture sessions.

Accreditation for
Workshops

Intel Customer Training
offers Continuing Educa-
tion Units (CEUs) for com-
pletion of our workshops.
Attendees of our 5-day
workshops receive 3.5
CEUs, while attendees of
our 4-day and 3-day work-
shops receive 3.0 CEU and
2.0 CEUs respectively.
Education Units provide
recognition of pro-
fessional growth and
achievement.

AFN-01608C



Where Is Intel Training?

Workshops are presented in the local language.

FOR MORE
INFORMATION

For more information, or to
schedule a Customer Site
Workshop at your facility,
call your local Intel Field
Sales Engineer or Sales
Representative. Or contact
the customer site coordi-
nator at your nearest Intel
training center.

Intel Customer Training is

a worldwide organization
with workshops scheduled
nearly every week of the
year in our training centers:

‘BOSTON AREA
(617) 256-1374
TWX 710-343-6333

CHICAGO AREA
(312) 981-7250
TWX 910-651-5881

DALLAS AREA
(214) 241-8087
TWX 910-860-5617

SAN FRANCISCO
BAY AREA

(408) 734-8395
Telex 352-005
TWX 910-338-7811

WASHINGTON, D.C. AREA
(617) 256-1374
TWX 710-343-6333

LONDON AREA
SWINDON (0793) 488-388
Telex 444447

MUNICH AREA
(089) 5389-1
Telex 523177

PARIS AREA
RUNGIS (01) 687-22-21
Telex 270475

STOCKHOLM AREA
BROMMA (08) 98.53.85
Telex 12261

TOKYO AREA
03-437-6611

BENELUX AREA
Rotterdam (10) 149-122
Telex 844-22283

COPENHAGEN AREA
(1) 182-000

Telex 19567

ISRAEL

(972) 452-4261
Telex 46511

AFN-01608C



Included in the price of the
course is an SDK-85 kit which
includes:
3 MHz 8085 CPU
(enhanced 8080)
Keyboard—24 keys
Display—6 digits
Monitor ROM 2048 bytes
! RAM Memory 256 bytes
38 I/O Lines
Teletype interface
Complete documentation

Course Description

® Fundamental computer
concepts and termin-
ology introduced

® Operation of the Intel
8085 microprocessor
explained

® 8085 assembly language
programming

® Stacks, subroutines,
interrupts and I/O
interfacing introduced

® Lab sessions on SDK-85
System Design Kit

® An SDK-85 Kit (valued at
$300) is yours to keep

Attendees

® Engineers, scientists, or
other technical people
with limited computer
or digital electronics
background.

Length: 4 Days

Tuition: $895 (includes
SDK-85 Kit)

AFN-01608C

Introduction to Microprocessors

Course Outline

DAY 1

DAY 3

Introduction to
Microelectronics

Computer Concepts

Computer Languages

Using the SDK-85

Lab: Kit Operation and
Programming

Moving Data

Logic Instructions

Lab: Handshaking Techniques
Addition

Lab: Multi-Function Programs
Microprocessor Operation

DAY 4

DAY 2

Delay Loops

Lab: Audio Oscillator Using
Digital Techniques

Subroutines

Stack Operation

Lab: Using Subroutines

Interrupts

Memory Operation and
Address Decoding

Programmable Peripheral
Chips

Lab: Chip Programming
Exercises

Introduction to the
Development System,
ICE, Assembler, and
High Level Languages
Course Summary and

Review

Introductory



MCS®-80/85 Microprocessors

Course Description

® 8085 architecture
explained in detail

® Assembly language
programming for
8080/8085

@ Design and development
of systems using Intel
8080, 8085 chips

® Interfacing and
programming techniques

® “Hands-on” lab sessions
using the Intellec Micro-
computer Development
System

® |CE-85 In-Circuit
Emulator used to
debug programs

Attendees

® Design engineer or pro-
grammer who is familiar
with binary numbers and
logic functions

® Prior attendance at Intro-
duction to Microcom-
puters Workshop or
equivalent knowledge is
recommended

Length: 5 Days

Tuition: $995
$850 (Group rate)

8080, 8085

Course Outline

DAY 1

Introduction to
Microprocessors

Assembly Language
Instructions

Programmed Input and Output

Microcomputer Development
System Monitor

Lab: Using System Monitor

DAY 2

Microcomputer Development
System

Disk Operating System

CREDIT Text Editor and Macro
Assembler

The Processors

Lab: Using Text Editor
and Assembler

DAY 3

Stacks and Subroutines

Interrupts

In-Circuit Emulator

Lab: In-Circuit Emulator
Introduction

DAY 4

Input and Output Techniques

Programming Techniques

Lab: Using 8085 In-Circuit
Emulator

DAY 5

8555, 8355, 8185, 8251A
Peripherals

Tools for Modular Program
Development

Lab: Multimodule
Programming

AFN-01608C
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ALABAMA
303 mms Avenue, S.W.
Sui
Hunts 58
Tel: (205) 533-9353
ARIZONA
Intel Corp.
11225 ?zp?ﬂih Drive
Suite 214D
Phoenix 85029
Tel: (802) 869-4980
CALIFORNIA
15 e
i ay

Suite 300
Sacramento 95825
Tek: (916) 929-4078
Intel
7670 o:;)spovlunny Road
SIV\ Di 92|||
(714) 2
Intel Coip.
szoool East 4th Street

(714& 635-9642
TWX 910-595-1114

1350 Srorebig Way
. View 94043

910-338-0255
Intel Corp.*
5530 Corbin Avenue
Ite IZO
Te! (213‘; 708 0333
-495-2045
COLORADO
s % rihpark Drive
o e
Suite 100
Colorado Springs 80907
Tel: (303) 594-6622
Intel Corp.*
850 s_ Cherry Street
Suite 7

80222
(509) ‘371-8086
Toix- 5003 5208

CONNECTICUT
Intei Corp.

36 Padanaram Road
2%306810
Tsl K¢ 792-8366

: 710-456-1199

Cemer Street
Wamngio 06492
Tel: (203) 265-6991
FLORIDA
Intel COW
s50|0 N. 62nd Street
uite

104
Ft. Lauderdale
Tel: (305) 771-0800
TWX: 510-956-9407

500 m:mum

Mullla

Tel: (305 628 -2393

TWX: 810-853-9219
GEORGIA

Intel Corp.

3300 Holcombe Bridge Road
Suite 225

Norcross 30092

Tel: (404) 449.0541

DOMESTIC SALES OFFICES

ILLINOIS

Intel Corp.*

2550 Goll Road
s&dows 60008

Td (3‘2 981-7200

WX: 910-651-5881

INDIANA

Intel Cory
9100 wa Road

ui
Indianapolis 46268
Tel: (317) 875-0623

IOVIA

Corp.
SI Andvews Buildit

930 Sl Andrews "Srlva NE.

Cedar s 52402
Tel: (319) 393 5510
KANSAS
Intel Corp.
8400 W. 110th Street
Suite 1 70
Overland Park €621
Tel: (9‘3) 542-6030
LOUISIANA

lndusmal Digital Syslems Corp.

2332 Severn Aver

2
MGI irie 70001
Tel: (504) ES1<8492

MARYLAND
Intel_ Corp.*

7257 Parkway Drive
Hanover 21076

Tek: (301 796-7500
TWX: 2-1944

Intel Cerp
1620 E d

Siver
Tel (am) BB o00

Intei Carp.*

27 Industrial Avenue
Chelmsford 01824
Tel: (617& 256-1800
TWX: 710-343-6333
EMC Corp.

385 Elliot Street
Newton 02164

Tel: (617) 244-4740
TWX: 922531
MICHIGAN

Intel Corp.*

gssoo N:mhwaslem Hwy.
Southfield 48075

Tel: (3138 353-0920
TWX: 810-244-4915

MINNESOTA
Intel Corp.
3500 W. 80th Street
Suite 360
Bloomingvon 55431
Tel: (612) 835-6722
TWX:" 910-576-2867
MISSOURI
59 ElB iy e
it d ressway
Syite 131 v B Y
City 63045
Tel: (:m'( 29141990
NEW JERSEY

Intet
Rarimn zuza n
Ra
0883
Tel (201 225-3000
710-480-6238

NEW MEXICO

Intel Corp.

1120 Juan Tabo N.E
Albuguerque 87112
Tel: (505} 292-8086
NEW YORK

tntel Corp.*

300 vandevblll Motor Parkway
Haup| 788
Tek (5|6r 231-3300
TWX: 510-227-6236
Intel Corp.

80 wumnmon Street

Poughkeepl 12601
Tel: (914& 473-2303
TWX: " 510-248-0060

Intel Corp.*
211 whlle Splzu;e Boulevard
(7‘6& 424-1050
-253-7391

7'35%M Fitstora
(716&- 924-9101
-254-8542
NOARTH CAROLINA
Intet_ Corp.
2306 W. Meadowview Road
Suite 206
Greensboro 27407
Tel: (919) 294-1541
OHIO
Intel Corp.*
500 Poe A
Dayton 45414
Tel: (513) 890-5350
TWX: 810-450-2528
Cha ﬂn-; ainard _Bldg., No. 300
4 Chm?nn zﬁculevard

and
Tel (216) 464-6915
TWX: 810-427-9298

OKLAHOMA

4157 S Hamrd Avenue

Tosa Bt
Tel: (918) % a0.0688

‘OREGON

Intel Corp.

10700 OS’QN Beaverton

Hillsdale Highway

Suite 22

Beaverton 97005

Tel: (5033 641-8086

TWX:" 910-467-8741

PENNSYLVANIA

intel Corp.*

510 Penns) rwania Avenue
Washngt 19034
(215& 641-1000
TWX: 510-661-2077

Intet .

201 m Center Boulevard

Sulte 30|W

Tel: 14’?2) 023 4970

QE.D. Electronics
300 N. mG Rond

atboro
Tel: (215) 749600

TEXAS
Intet Corp
123 rd Road
330
(2'4 2‘1 8087
TWX o —860 5617
intel C
7322 SW Freaway
Sul 4
Tel (713& 985 5086
Indusirlal Dmlml Sysmms Corp.
5925
to
n
Tal (713)9859421

Intel
313 E. rson Lane
314

Ausll
Tel: (512) 454 3628

UTAH

Intel Corp.

268 West 400 South
Salt Lake Cﬂg 84101
Tel: (801) 533-8086
VIRGINM

1603 Sanu Rosa Rosd

Rmhmond 23288
Tel: (804) 282-5668

WASHINGTON

intel Corp.

110 110th Avenue N.E
Suite 510

Bellevue 98004

Tel: (206) 453-8086
WX: 910-443-3002
WISCONSIN

Intel .

450 N. gunnyslope Foad
Suite 130

Brookfield 53005

Tel: (414) 784-9060

CANADA

ONTARIO

lmel samlconduc«.\r of Canada,
wy RZM lews

(513 829-4 9714
ELEX 53-411!

intel Semiconductor of Canada,
50 Galaxy Boulevard
Suite 12
Rexdale MOW 4Y5
Tel: (416) 675-2105
TELEX: 06983574
Intet Semlconduclor of Canada,
%m Congumers Road
uite
Willowdale M:
Tol 14!6) 494 6831

QUEBEC
Intel Semiconductor of Canada,
3860 Cote Veru Road
Suite 210
| Laurent Hd
(51

R 1v4
14) 334-0560
TELEX 5-824172
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ALABAMA

tAmow Electronics, Inc.
3611 Memorial Parkway So.

Tel: (205) 882-2730

tHamilton/Avnet _Electronics
4812 Commevclal Drive N.W.

Hun ile 35805
(205 837-7210
TWX 810-726-2162

fPioneer/Humsv‘rlle
3
Tsl (205& 537 9300

ARIZONA

?Hammon/Avne! Electronics
S. Madison Drive

T pe 85281

Tel: (602 2315140

TWX: 910-950-0077

1Wyle Distribution Group

8155 N. 24!':,5!1991

Phoenix 85021

Tel: (602 49-2232
-951-4282

CALIFORNIA

fATow Eleclmmles, Inc.
521 Weddell Drive

Sunnyvale 9408
Tol: (408) 745-6600
TWX: 910-339-9371

tAmow Electronics, Inc.
19748 Dearbom Sf

Chatsworth 91311
Tel: (2133 701‘7500

mammon/)«vnet Electronics
MoCorm Avenue

Cos
Tor (714), 7546051
TWX: 910-595-1928

tHamvllcn/Avnat Electronics
Vermont Avenue

9050
(213 615-3909
'I'WX 910-349-6263

fHummon/Avnea Electronics
7 Bovdeaux Drive

(408& 743 3300
339-9332

tHamilton/Avnet Electronics
4545 Viewridge Avenue
San Diego 92123

Tel: (714&_ 841 |550

fHuv\InonlAvnal Electronics
Washi Boulevard
Ou Oﬂy 202:
Tel: (213) 558-2458
TWX: 91l 364
fHamilton Avnet/Electronics
21050 Erwin Street
Woodland Hills 91367
Tel: (213) 883-0000
TWX: 910-494-2207
tHammon Eleclro Sales
S!reel
(714& 641-4109
-595-2638
'rHamulton/Avnet Electranics

Tul (916) 920»3150
Kierutff_Electronics, Inc.
3969 E. Bayshore Road
Palo Alto 94303

Tel: (415& 968-6292
TWX: 910-379-6430
Kierulff_Efectronics, Inc.
14101 Frankiin Avenue

in_92680
Tel (714 7315711
TWX; " 910-595-2593

Klerum Elecimntct, Inc.
585 Com

o S
Tel: _S21 &_725»0325
1V%yle Dlwmmn Gn:mp

Tel 39&3& 2-6100
348-7140 or 7M

DOMESTIC DISTRIBUTORS

" CALIFORNIA (Cont'd)

1W 5e Distribution Group
Chesapeake Drive
San Diego 9212:

Tel: (71 555-9171
TWX: 910-335-1590

f le Distribution Group

venue
Santa Clara 9!

Tel: (408) 7272500
TWX: 910-338-0296

{Wyle Distribution Group
\7872 Cowan Avenue

el (714) 6411600
TWX: 9!0 595-1572

COLORADO

tWyle Distribution Group
451 E, 124th Avenue
hornton 80241

Tel: (3033 457-9953

ﬂ“lummon/Avne\ Electronics
8765 708°m d Road

ood 80111
Tei: (50!3 740-1017
TWX: 910-935-0787
CONNECTICUT

tArvow Elecﬂomcs‘ Inc,
aumont Road

Wa!ll crd 06492
265-7741

TW)( 71 -476-0162

mam»llon/Avnet Elecuo:rlﬁs
Commerce Dnve

Danbury 06810
Tel: (203 797-2800
TWX: 710-456-9974

tHarvey Electronics
|12 Mam Street

TArrow Electronics, Inc.
1001 NW. 62nd Street

uite
Ft. Lauderdale
Tel: [305) 776-7790
TWX: -955-94

tArrow Electronm. Inc.

50 Woodiake Drive W.

Bidg. B

Paim Bay 32905

Tek: (3058 725-1480
 510-959-6337

&!nmmoﬂ//ﬂvnm Electronics

Ft. Lauderdale 333
Tel: (305&_ 971-2900
TWX: 510-956-3097

mamﬂ\on/Avne! Electronics
Drive North

lersbu 33702
Tal (813) 576-3330
TWX: 810-863-0374

1Pioneer/Alta Monte Springs

221 N. Lake Blvd.

Suite 412

Alla ‘Monle Springs 32701
85 0

Tel: (305&
" 810-853-0284

tPiomr/Ft Lauderdaie
62nd Street N.W.
Suhe

506
Ft. Lauderdale 33309
Tel: (305) 771-7520
TWX: 510-955-9653

GEORGIA

TArrow Elemmmcs Inc
2979 Pacific Drive

Norcross 30071
Tel: (404) 449-8252
TWX: 810-766-0439

tHamilton/Avnet Electronics
5825 D. Peachiree Corners
Norcross 30092

Tel: (404& 447-7500

tPloneev/Georg
35B Peachiree Comers E
Norcross 30092

Norcross 30092
Tel: (404) 448-1711
TWX: 810-766-4515

ILLINOIS
Mrrow Eecaronu:s, Inc.
Alongu

TWX: 910-291-3544

{Hamilton/Avnet Electronics
1130 Thorndale Avenue
Benssnwlle 60106
Tel: (3123 860-7780
: 910-227-0080

fPloneev/cfnoa 0
1551 _Carmi rive
Ek Gmwe VI“E 3 60007
Tul ( 3
2221

INDIANA

tArrow_Electronics, Inc.
2718 Rand Roax
Indianapolis 46241
(317) 243-9353

: 810-341-3119

tHamilton/Avnet Electronics
485 Gradle Drive

rmel  4603;
Tel: (3‘7&_ 844-9333
TWX: 810-260-3966

1Pioneer/lndiana
lace

Induanapolcs 46250
(317) 849-7300
WX 810-260-1794

KANSAS

‘tHamitton/Avnet Electronics
9219 Q Ive'ra Roau

(9!3) e 6500”
0-743-0005

MARYLAND

tHamitton/Avnet Electronics
6822 Oak Hall Lane
Columbia 21

Tel: (301& 995-3500

WX: 710-862-1861

1Mesa Technol Corporation
16021 Industria) Drive

Gaithersburg 20877
Tel: (301) 948-4350TWX: 710-828-9702

b4
o

MASSACHUSETTS
tArTow E\e:mcs Inc.
1 Arfow
Te| (817& 933—8130
393-6770
fHammon/Avnel Elecvomcs
Tower Office

ur
Tel: (617) 935-9700
TWX: 710-393-0382

‘tHarvey/Boston

44 Hamvell Avenus

Lexington 021

Tek: (617& 663 1200
26-6617

MICHIGAN

tArrow Electronics, inc.
3810 Vavsny Dnve

Tel (313& 971-8220

223-6020
tPloneev/ 'Michigan
13485 S| mlord
Livonia

Tel: (313 525-1800
TWX: 810-242-3271

1Hamnl|on/Avnel Elecn'oglcs

50
Tel (313 522-4700
WX: 810-242-8775

1Hammon/Avnel Electronics
2215 29th Street S.E.

Space
Grand_Rapids_49508
Tel. (@le) 24

TWX: 810-273-6921

MINNESOTA

tArrow _Electronics, Inc.

5230 W. 73rd Street

Edina 55435

Tel: (612&‘ 830-1800

TWX: 910-576-3125

‘tHamitton/Avnet Electronics

10300 Bren Road East

Minnetonka 55343

Tel: (612) 932-0600

TWX: (910} 576-2720

tPloneer/Tmn Cmes
10203 Br Easl

Min nmonka

Tetk: (6123‘ 935-5444

TWX: 910-576-2738

MISSOUF!

tA"W Etectronics, Inc.
2380 Schuetz

St. Louis 8314\

Tel: (314& 567-6888

TWX: 910-764-0882

tHamiton/Avnet Electronics

13743 Shoreline Court

Earth Cli{ 63045

Tel: (314) 344-1200

TWX: 910-762-0684

NEW HAMPSHIRE
fArrow Electronics, Inc.
1 Perimeter Road
Manchester 03103

(603) 668-6988
TWX: 710-220-1684

NEW JERSEY
Arrow _ Electronics, Inc.

Tel: (201& 575-5300
TWX: 710-998-2206

fHamifton/Avnet Electronics
1 Keystone Avenue

Cheg Hill 08003
Tel: "(sos) 424-0110
TWX: 710-940-0262
fHamitton/Avnet Electronics
10 Industrial
Fairfield 07006

Tel; (201) 575-3390
WX: 710-734-4388
THarvey Electronics
45 46
Pin 07058

Tel: (201) 575-3510
TWX: 710-734-4382
1MTI Systems Sales

3 Route 46 W
Falmeld 07006
Tel: (201) 227-5552

NEW MEXICO
YAII\unoe Electmnlcs Inc.
Cocml S.E
Alb e 87123
(505) 95,3360
: 910-989-1151
fHavmlton/Avml Electronics
vve SE,

NEW YORK

TArrow Electronics. Inc.
low Road
Farmlngdale I1735
Tel 1 1 6) 694-6800
510-224-6126

Arrow_ Electronics, Inc.
South Winton Road

Rochester 14623
Tel: (716& 275-0300

;' 510-253-4766
1Arrow Electronics, Inc.
7705 Mal Drive
Liverpool 13088
Tel: (315) 652-1000
TWX: 710-545-0230
1Arrow Electronics, Inc.
20 Oser Avenue
Hauppauge 11788
Tel: 516?231-1000
TWX: 510-227-6623
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NEW YORK (Cont'd)
tHamilton/Avnet Electronics
333 Metro Park
Rochester 14623
Tel: (716 4759130

TWX: 510-253-5470

YHammm/Avnei Electronics
Corpom Circle

E Syracuse

Tek (31% 437-26‘1
TWX: 710-541-1560
tHamitton/Avnet Electronics

5 Hub Drive
Melile, Long lstand 11747
Tok: (516) 454-6000

T TWX: 5N 224-6|86

Hai Electronics

Lowax 1208

Blnohamftm |3902

TWX 53»252 0393

Hal lectronics

&" rélwomuy Park West

Istand 11797

(5V & 700

TWX 51 22'—2'3‘

1Harvey/Rochester

243"3.', Totsg

al

Tel: _(7!3 381-7070

tMTI ?z:lem Snleﬁ
Wlsh ton 1|050

(516 621-6200

: 610-223-0846

NORTH CAROLINA
tArrow Electronics, Inc.

© Street

27101

Tel: (919 725-8711

TWX:" 510-931-3169

f"ummon/Avne\ Electronics
510 Spring Forest Drive

h 271

Talm? 878-0819

10-926-1836
Pior neor/Carolmu
103 Industrial Avenue
Greensboro 27406
Tel: (919) 273-4441
TWX: 510-925-1114
OHIO
1Am:w Elowomee, Inc.

Road

Ccmelvilla 45459
Tel: (513& 435-5563
TWX: 810-459-1611
tArrow_ Electronics, Inc.
6238 Cocma Road

Solon
Tel: (215&4246»3990

1'Hamlnon/Aml Electronics
954 8 Dmle

Tet: (5|3&4433—06|0

DOMESTIC DISTRIBUTORS

OHIO (Cont'd)
tPioneer/Dayton
4433 Interpoint Boulevard

Te?«’(sus 236-9900
810-459-1622

r/Cl
KIDO E. |3|ll Swoet
Cleveland 44105
Tel (216) 587-3600
TWX: 810-422.2211
OKLAHOMA
tArrow_Electronics, Inc.
719 S. Memorial Drive
Tulsa 74145
Tel: (918) 665-7700
OREGON

tAimac_Electronics Corporation

8022 SW. Nimbus, Bldg. 7

Beaverion 97(

Tel: (50(3 641-9070
4 8743

fHamlhon/Avnsl Eleclronlcs

6024 S.W. Jeal

Bldg C Sum m

(503‘“%35—7848
: 910-455-8179

PENNSYLVANIA
fAnow Elemroﬂios Inc.
650

Monwevllle 15‘45
Tel: (412) 856-7000

1Plomef/Pmsburgh

Pm.sbu'?\ 5238
Tek Uiz 7622300

neer/Delaware Valley
1 Gibrall Roa

Horsham 1

Tel: (215, 6744000
TWX: 510-665-6778
TEXAS

TArrow Electronics, Inc.
:)8715 Gamu Road
allas

Tel: (214 386—7500
TWX: 910-860-5377
tArrow Electronics, Inc.
10899 Kinghms\

SuIIB 100

Tel (713& &30:&73%0

TAmow Eleetvovm Inc. 10125
mw
Tel (512& 835 4100
4-1348
tHamitton/Avnet Electronics
2401 Rutland
Austin_ 78757
Tel: (512) 837-8911
TWX: 910-874-1319

1Hamlnon/Avnel Electronics
W. Walnut Hill Lane

Tel (214) 659-4100
TWX: 910-860-5929

TEXAS (Cont'd)
'Hammcn/Avm'kamm
(m 7w177|
ok
1{Pioneer/Austin
9901 Burnet Road
Austin_78758
Tel: (5|2 835-4000
TWX: 910-874-1323

YPIoneer/DaIln
13710 ja Road

Dallag 752
Tel: (2!4& 386-7300
TWX: 910-850-5563
1Ploneer/Houalun
5853 Pol Weﬂ Drive
Houslon 036
Tel: (713& 988-5555
TWX: 910-881-1606
UTAH
tHamlllon/Avnel Electronics
585 West 2100 South
Lake C 84119
(sou
TWX 1-925-40!9
Distribution G
‘1';%'; S mh 4130 m Unit B
Salt Lake City
Tel: (301) 9749953
'WASHINGTON
TAlmac Electronics Corpomtmn
14360 S.E. Easigate We
ﬁltw;gsssoo;mz
@l
TWXi( 91&444-2067
’{Arvow Elscwonios. inc.
2' Street
(206 643-4800
TW)( 910-444-2017
tHamilton/Avnet Electronics
14212 NE 21st Street

005
k20 4555074
TWX; 910-443-2469

WISCONSIN
tArrow Electronics, Inc.
430 W. Rausson Avenue
Oakcreek 53154
Tel: (414& 764-6600

' 910-262-1193
gammon/Avnngl Elactronics
New Berlin 5315t
Tel: (414& 784-4510
TWX: 910-262-1182
CANADA
ALBERTA
THumiIIonIAmet Electronics
Cu! % trggts NE.
Telg!(?ﬂii) 30-3585
TWX: 03-827-64:

iLA. Varah, Lud.
4742 14(h Stmel NE.

Tel: (403 230—'235
TWX: -258-97

ALBERTA (Cont'd)
Zemm’nlcs
C 14!1132 Av;Jnua NE.
al

92703) 272-1021
BRITISH COLUMBIA
LA Varah, Lid.
2077 Alberta_Street
Vancouve V5Y 1C4

(604) 873-3211
TW)( 610-929-1068

108 "400 Endue?oﬂ Road

Tel (604) 273-5675
TWX: 04-5077-89
MANITOBA

LA. Varah, Lid,

12-1832 King Edward Street
Winniy & RZR ON1

Tel: (P2e ) 633-6190

TWX: 07-55-365

Zentronics

Street
annla’"yﬁaH 081
Tel: (204) 775-8661

ONTARIO

Hamitton/Avnet Electronics

6845 Rexwood Road

Unﬂs G A H

Tel (416& 677 7432

10-492-8867

Hamilton/Avnet Electronics

sleopegolonnm L5Road South
n

Tel: (613) 226-1700

TWX: 05-349-71

LA. Varah, Lid.

505 Kenara Avenue
Hamilton L8E 3P2
Tel: (416) 561-9311
TWX: 061-8349 ‘
Zentronics

8 Titbury Count
Brampton L6T 3T4
Tel: (416) 451-9600
WX: 06-976-78

Zentronics

564/10 Weber Street North
Waterloo N2L 5C6

Tel: (519) 884-5700
Zeﬂlmmcs

590 Berry Slleel

Wnnlpeg 3H
(204) 775456«

QUEBEC

Hammon/Avm Electronics
2670 Sabourin Street
St. Laurent H4S 1M2
Tek (514& 3316443

3 -421-3731

amwnh:s
505

Locke Street
St. Laurent_H4T 1X7
Tel {514) 735—5361

‘tMicrocomputer System Technical Demonstrator Centers



BELGIUM

Intel Corporation S.A.

E:vecd n&ouln a Papier 51
u i

Boftg 1

B-1160 Brussels
Tel:_(02)661 07 11
TELEX: 28414
DENMARK

Intel Denmark A/S*

Intel Flnhﬂd OY
Hameentie
S 00550 Hslsbnld 86
0 955

TELEX 123 332
FRANCE

Inlel Gorporawn SARL*
Sll Place de la Balance
ilic

223
. 94528 Rungis Cedex
Tel: (01) 687 22 21
TELEX: 270475

EUROPEAN SALES OFFICES

FRANCE (Cont'd)

Intel Corporation, S.AR.L.
Immeuble BBC
4 Quai des Etroits

69005 Lyon
Tel: (7) 842 40 89
TELEX: 305153

WEST GERMANY

Intel Semiconductor GmbH*
Seidistrasse 27

-8000 Muel

Tel:_(89) 53

TELEX: 05«23177 INTL D

Intel Semiconductor GmbH*

Malnw Sltm 75
uden 1

Te| (6‘21 70 74

TELI 186183 INTW D

Inte! Semiconductor GmbH
Brueckstrasse 61
7012 Fellba.ch

ny
Te] (7|; 58 00 82
TELEX: 7254826 INTS D
Inte!  Semiconductor GmbH'
Hohenzollern Strasse 5

Tel: (511) 34 40 81
TELEX: 923625 INTH D
Intel Semiconductor GmbH
Ober-Ratherstrasse 2
D-4000 Dussel

Tel: {211) 65 10

TELEX: 58977 INTL D

ISRAEL

Intel Semiconduotor Lid.*
P.O. Box 1659
Haifa

Tel: 4/524
TELEX: 46511

ITALY

intel Corporation Ilalla Spa*
Milanofiori, Palazze

20094 Assa (Muano)

Tet: (02) 8

TELEX: 315183 INTMIL
NETHERLANDS

intel Semneondumur Nsdevland BV.*
Alexanderpoort Bl

Manen

3068 R

Toh g (10) 21 B

NORWAY

intel Norwagy AlS

PO, Box 92 .
Hvamvelen 4

N-2013

Skjetten

Tob (2) 742 420

TELEX: 18018

SWEDEN
Intel gweden AB.*
X
Archimedesvagen 5
§-16120 Bromma
: (08) 98 53 85
TELEX: 12261
SWITZERLAND

Intel Semlconduclor AG.*
Forchstrasse

i s
Tel:_(01) 55 " 02
TELEX: 57989 iCH CH

UNITED KINGDOM
Imel Corporation (UK.) Ld.*
Hospital Street

Nan ich, Cheshire CW5 SRE
Te| ((?270) 626 560

Intel Corporation (U.K.) Ltd.*
Pipers Way

, Wiltshire SN3 1RJ

windon,
Tel: (0793) 488 388
TELEX: 444447 INT SWN

*Field Application Location

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Ebskmmlsohe Geraste GmbH
ﬂmw

TELEX 22%532 BASAT A

BELGIUM

Ineico Belgium S.A.

Ave. des ix de Guerre 94

B1120 BIUMB

Tel: {02) 216 01 60

TELEX: 25441

DENMARK

Multikomponent A/S
S?(bgkmrken 31

Tel: 502) 45 G'l!‘pQS
TX: 33355

Scandinnv'hn Semiconductor
w'v A/S

Ly «n) 83 5'3“88

TELEX: 19037
FINLAND

Oy Fintronic AB
Melkonkatu 24 A
SFWO

Tsl (0)
TELEX: 124 224 Ft(on SF

Generim
Zl ds Cou

riaboeuf
arase uns:g;xa P88

Tel: (6] 9077
Tees ()

Tek: {1) 859 04 04
TELEX: 21810 F
Metrologie

La Tour ¢ Asnleres
1, Avenue Laurent Cely
926086-Asnieres

Tel: (1) 791 44 44
TELEX: 611-448

FRANCE (Cont'd)
Tekelec Airtronic
Cite des cBmyeros
?ua

Tel: (m) 534 75 35
TELEX:

WEST GERMANY
Electror 2000 vgmwhs AG.

7 Bad
Tel: (06434) 231
JELEX: 484426 JERM D

Celdis Enatechnik QSyslsms GmbH
utenbergstrasse

2359 Henstedt-Uizburg 1

Tel: (04193) 4026

TELEX:

Proelectron Vertriebs GmbH

Tol_(6103) 33564
IRELAND

Micro Marketing
Glenageary Office Park
iy

Co. Dubli

Tl (1) 85 62 88
TELEX: 31584
ISRAEL

Eas(ronics L.

1 _Rozanis_Street
PO Box 39300
Tﬂ Aviv 61390

@) 47 51 51
TELEX

ITALY
Eledra_3S S.P.A.

iTALY (Cont'd)
Intesi
Milanfiori Pal. E/S
20090 Assago
Milano
Tel: {02) 82470
TELEX: 311361
NETHERLANDS
Koning & Hartman
Koperwerf 30
Box 43220
EN's Gravenhage
Tel: 31 (70) 210.101
TELEX: 31528
NORWAY
Nordisk Elektronic (Norge) ‘A/S
Postoffice Box 122
Smadsvlnq;n 4
1364 Hvalstad
Tel: (2) 786 210
TELEX: 77546

PORTUGAL

Ditram
Componentes E Electronica LDA

Av. Mig uel Bombarda, 133

P1000
e e A
TELEX: 14182 Brieks-P

SPAIN

Interface S,

Ronda_ San Pedlo 223
Barcelona 10

Tel: (3% 301 78 51

Niguer Angel 23-3
igu W

Mabrid mw

Tel: (1) 419 54 00
TELEX: 27707

SWEDEN

AB Gosta Backstrom
Box

Alstroemergatan 22,
$-10221 Stockholm” 12
Tel:_(8) 541 080
TELEX: 10135

SWEDEN (Cont'd)
Nordisk Electronik AB
7301

Tel: (8) 635 040
TELEX: 10547

SWITZERLAND

Industrade AG
Gemsenstrasse 2
Postcheck 80 21190

CcH
Tel: (m) 363 23 20
TELEX: 56788 INDEL CH

UNITED KINGDOM

Tel: (0734) 61031
ELEX: 848215

Comway _Microsystems Ltd.
Market Street

UK- acknell Berkshire
Tei: 44 (344) 55333
TELEX: 847201

Jermyn industries
Ves'vy siete
Sevenoak

Tel: (0732) 450144
TELEX: 95142
M.ED.L.

East Lane Road
North Wsmbleg
Middlesex HAS 7PP
Tel: (01) 904 93 07
TELEX: 28817

Rapid Recall, Ltd.
Rapid Hame/Denmalk St

High

Batks, Eogiand -HPN 2ER
Tel- (04949 26 271
TELEX: 837931

YUGOSLAVIA

H. R. Microelectronics Enterprises
PO. Box 5604

San Jose, California 95150

Tel:_408/978-8000
TELEX: 278-559




AUSTRALIA

Intel Se mndumw Ld.

S Building ké
accfn: Highway

Crows Nest, NSW, 2089

Austratla

Tel: 011-61-2-436-2744

TELEX: 790-20097

FAX: 011-61-2-923-2632

INTERNATIONAL SALES OFFICES

HONG KONG
Intel Semiconductor_ Ltd.

Tel 0“ 852 5- 450 885
ISLHKHX

JAPAN

Intel Japan K.

5-6 Tokodal, Toyosal -
Tsukuba-gun, Ihemkpken 300-26
Tel: 029747-8511

TELEX: 03656-160

JAPAN (Cont'd)

Intel Japan K.K.*
2-1- 15 Naka-machi
Atsugi, Kanagawa
Tel: 0462-23-3511

~
B
@

Intel Jaﬂan LK.
2-51-2 Kolima-cho
Chatu, Te% 1

Tel: 0424.88-3151
Inlel Japun KK.*

g St 0

JAPAN (Cont'd)
Intel Japan KK'
2-4-1 Terau
nukn. Osaka
. 06-863-1091

Intel Japan KK

‘c'iTy‘oe e oo
a-ku, Tol

Tet: 03—201»362|y/366|

Intel Ji KK.
1 3~9 hmmncnl
a-ky, Tokyo 154
Tei -426-2231
*Field Application Location

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA

C SRL.
Surmlenln 1630 1 Piso
1042 Buel
Tel: 35|2|]|/9242
TELEX: Public Booth 9900 or 9901

Mailing Address

Soimex Internafional Corporation
15 Park Row, Room #1730
New Vork Nsw York 10038
&212)

ustoﬂ Bncnes
AUSTRALIA

Total Electronics

9 Harker Street
Victoria 3125

Tel: €1 3 288-4044
TELEX: AA 31261

Mailing Address

anale Beg
lcwna 3125
Auslralla

Total Electronics
#1 Johnstone Lane
Lane Cove, N.SW. 2066
TELEX: 26297
BRAZIL
n S.A.
05110 Av. Munnga 3650-6 Andar
leuba Sao Paulo

261-0211
TELEX: 1122274/ICOTBR

CHILE

DIN

AV. VIC MCKENNA 204
Casilla 6055

Santiago

Tel: 227 564

TELEX: 352 003

COLUMBIA

Internationat Computer Machines
Carrera 7 No. 72-34
. Agreo 19403

Tel
YELEX 457'6 IcM cO

HONG KONG

Schmidt & Co.

Wing on Centre, 28lh Floor
m Connau?m Road Central
Tei: 5 852 222

TELEX: 74766 SCHMC HX

INDIA

Micronic Device
IMIIOSC Nlrmaj Industrial Estate

‘?Olmba 400022
ol
TELEX: 01!-71447 MDEV IN

JAPAN

Asehi Electronics Co. Ltd.

KMM Bidg. Room 407

2-14-1 Asano, Kokura

Klla Ku, Knakyushu City 802
(093) 511-6471

TELEX AECKY 7126-16

JAPAN (Cont'd)

Hamilton-Avnet Elec1mnlcs Ja n le‘
YU and YOU Bl

Nihonbashi Chuo-Ku. Tokyo 103
Tel: (03) 662-9911
TELEX: 2523774
Ryuyo %emnc Corp.
112 22 TsTuklll

(03) 543«77“/541 7311
Tokyo E«ecuon Lu
Shin Juku, Nom: Bldg.
26-2 Nishi-Shin Juku Iv:homc
Shin Jul ku—Ku. Tokyo
Tel. (03) 343-4411
TELEX: 232-2220 LABTEL J
KOREA
Ko(r’am Digital

1.589, Yoigo-Dong
Your ngpo-K

oul
Tel: 752-8039 or 8049
TELEX: KODIGIT K25 299

NEW ZEALAND

McLean Information Technology Ltd.

459 Kyber Pass Road, Newmarket,
el

Tel: 501-801, 501-219, 587-037
TELEX: NZ21570 THERMAL

Government Pension Bldg.

SINGAPORE
L(ilgnsml Engineers Corporation Pty.

18 Pasir Pamavlvg
11 05IOB PSA Mutti Sloley Complex

Tal a 652713163
LEX: RS23987 GENERCO

SOUTH AFRICA
Electronic Building Elements, Pty. Lid.
P.O. Box 4609'bg Py
Hazelwood, Pretoria 0001
Tel: 011-27-12-46-9221 or 9227
TELEX: 3-0181 SA
TAIWAN
Taiwan Automation Corp.*
3rd Floor #75, Section 4
q_#nnkllng East
Tel 77| 0940 or

LEX: 11942 TAIAUTO
YUGOSLAVIA
H. R. Microelectronics Enterprises
P.O. Box
San Jose, California 95150

Tel: (408) 978-8000
TELEX: 278-55!

*Field Application Location



CALIFORNIA

intel Corp.

1350 Shorebird Way
ML View 84043
Tel: (4|5& 968-8211
TWX: 910-339-9279
910-338-0255

Santa_Ana 92705
Tsl (714 835-5577
: 910-595-2475

| Corp.
7670 rtunity ‘Road
San Oppog %

Tetl: (714)- 268-3563

3830 RePorbin’ Avenue
Sulte 120
Tarzana 91356
Tel: (213) 708-0333
COLORADO .
&3 S on

0l
Sute 720
Denver ‘80222
Tel: (303) 321-8086
TWX: 910-931-2289
CONNECTICUT

intel
36 Pac:ranpmm Road

Tel: (%3) 792-8366

FLORIDA

intel. G
1500 N 62r|d Street

uite
£t Lluderdale 33309
Tel: (305) 771-0600
TWX: 51 ~958-9407

intel Corg‘

500 N. Maitland Avenue
Suite 205

Maitland 32751

Tel: (80.’3_ 628-2393
TWX: 853-9219

Intel Corp.
5151 Arjanson Street

Orlando 32804
Tel: (305) 628-2393

U.S. SERVICE OFFICES

GEORGIA

Intel Corp.

3300 Holcombe Bridge Road
Suite 225

Norcross 30092

Tel: (404) 4411171

ling Meadows 60008
Tel:"?mz& 981-7270
TWX: 910-253-1825
KANSAS
Inte! Corp.

8400 W. 110th Street
Suite 170

Overland Park 66210
Tel: (913) 642-8080

MARYLAND

Intel Oorp 7257 Parkway Orive
Hnnover

27 Induslrlal Avenue
Chelmsford 01824
Tel:" (617&_ 256-1800
TWX: -343-6333
MICHIGAN
55200 Rt High
orthwestern Hij
Suite ighway
Southfield 48075
Tel (313 364-1640
TWX: 810-244-4915

leﬁmk

740! Matrn Boulevard
Sulle 55

(812 835-6722
567-2867

MISSOURI
%GB oy &

il Xpressway
Sute U3 B 4

Tal: (3‘1:4”{ 29|-20|5

NEW JERSEY

Inte) Carp.

385 Sylvan Avenue
Ei 07632
201) 567-0820
TWX: 710-991-8503

NEW YORK

Intel Corp.
2255 Lyell Avenue
lochester 14
Tel: (716) 2546120
NORTH CAROLINA
Intel Corp.
Executive Drive
Suite 113
Charlotte 28212

Tel: (704) 568-8966

Intel Corp.
2906 W "Meadowview Road
Suite 208

Greensboro 27407
Tel: (919) 294-1541

OHIO

Intel C:
ghnqﬂn ~Hrainard Bidg.

001 chn nn Boulevard
claveland

216) 464 6915
( &-427 -9298

4157 'S, Harvard
ite 123
Tulsa 74101
Tel: (918) 744-8068
OREGON.
intel_Corp.
10700 SW. BeaverionHilsdale
sm aéy2

'Fel (503 841 8086
TWX: 67-8741

PENNSYLVANIA

Inﬂul Corp.
Pennsylverun Avenue

Washi 1
Tel (215) ’%%‘1”“000
TWX: 51 1-2077
i Corp.
201 Pann Center Boulevard

S (;f") eats40

313 Ea 'son Lane
(512)45&- -3628
: 910-874-1347
ntel Corp.

12300 Ford Road

Suite 380

Dallas 75234

Tel: _(2|4 241‘80'677

7322 Svg Freeway

Hounon 77074

Tel (7‘ 938-8083
1-2490

VIRGINIA
Intel Corp.
7700 Leeslwrg Pike
c!mrcﬂ 22043
Te] (703 734.9707
TWX: -931-0625
WASHINGTON
intel Corp.
110 110th Averue N.E.
ite 510
levue 98004
Tel 1-800-538-0662
TWX: 910-443-3002
mseousm

150 S. gunn Road
Suﬂe '48 Yelope

Brookfield 53005
Tal: (414) 784-9060




. Intel Corporation
3065 Bowers Avenue
Santa Clara, CA 95051

Intel Corporation S.A.
Parc Seny
Rue du Moulin a Papier 51
Boite 1
B-1160 Brussels

Belgium

Intel Japan K.K.

S—Q‘Tokodai Toyosato-machi
Tsukuba-gun, Ibaraki-ken 300-26
]a;;an -

Printed in U.S.A./20K/0483/LD/RRD




