














































































































































This is 3M's HCD-75 High Capacity Data Cartridge 
Drive. And the reason it's as intelligent as a computer is 
because it thinks like one . 

You see, unlike other back-up systems, the HCD-75 
is interfaced directly with the primary system by means of 
sophisticated, microprocessor electronics. When the host 
computer has data to feed, the HCD-75 starts auto­
matically. When the host computer stops, it does too. And 
since the HCD-75 also positions to any location, it not 
only saves tape cost but retrieval time as well. 

Of course, the use of 
microprocessors allows the HCD-75 
to perform a number of other 
time-saving functions, too. Like 
block replacement so you can 
easily correct errors or change 
files which need updating. And 
fast random access, which makes 
it useful both as an 1-0 device or 
as a storage unit for low-usage files . 
All of which relieves the host computer 
from difficult timing and formatting 
problems. 

What's more, the HCD-75 features 

state-of-the-art error detection and correction capabilities . 
Even when the system is off-line, self-test diagnostic 
routines monitor its performance. And, combined with 
each of its $32.50 high-capacity cartridges, the HCD-75 
provides a full 67 megabytes of formatted user in­
formation (144 mbytes unformatted) . So costly operator 
interventions are sharply reduced. 

If you're looking for a reliable, cost-effective solution 
to the problem of disk back-up, the HCD-75 

High Capacity Data Cartridge Drive is 
the system you should be thinking about. 

Not only has a lot of thinking 
gone into it. But a lot of thinking 
comes out of it, too. 

For more information, 
check the listing on the next 
page for the representative 
nearest you. Or write: Data 
Products Division/3M, Bldg. 

223-5E/3M Center, St. Paul, 
MN 55144. 

THE BACK-UP SYSTEM 
THAT'S SUDDENLY WAY OUT FRONT. 
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New Products 

PDP-11 PRINTERS/CONTROLLERS. 
A new line of plug-compatible control­
lers and line printers provide high-print 
capacity for DEC PDP-11 /04 through 
VAX-11/780 minicomputers. Model 
LPC-11 provides 300 to 1200 lpm. For 
higher throughput the LPC-11 supports 
1500 and 1800 lpm printers. The con­
trollers are fully compatible with the 
DEC Unibus and occupies only one 
"quad" slot in the system backplane. 
They are completely transparent to 
RSX-11 , IAS , RSTS, DSM-11 and RT-
11 operating systems; no reprogram­
ming is required. Parallel character 
data-transfer rate is 66.8 KHz. $625 0 
to $30,000 each, depending upon op­
tions and printer speed. Delivery is 
stock to 30 days. BDS Computer Corp, 
1120 Crane St. , Menlo Park, CA 
94025. Circle 210 

DUAL HEIGHT EXPANDER CARDS 
feature full hardware and software 
compatibility with the DEC LSI-11 
dual height Q-Bus backplane. The 
Model DT2772 dual height single-board 
expander extends the DT2762 dual 
height, high-level input, analog inter­
face board from 16 single-ended (SE) 
or 8 differential-input (DI) channels to 
factory-configured 64 SE or 32 DI 
analog input channels. Seven such ex­
pander boards provide 60DI channels, 
each capable of resolving 1 Om V to 1 OV 
full scale input signals in the presence 
of±250V of common mode voltage . In 
1-9 quantities, the DT2772 is $225 for 
32 SE or 16 DI channels, $350 for 64 
SE or 32 DI channels. DT2774 with 
64 SE or 32 DI channels is $350. 
DT2775 is $445 for 8 isolated DI 
channels. 5 days ARO . Data Transla­
tion, 4 Strathmore Rd, Natick, MA 
01760. Circle205 

DISK DRIVE STORES 160 MB. This 
se lf-contained random access mass 
storage unit stQres in excess of 160 MB 
on a removable disk pack . Five R/W 
surfaces, each carrying 1645 tracks, 
store a total of 164.2 X 106 bytes. Each 
track carries 20,160 bytes or 161,280 
bits (including header and gaps). Track 
density is 768 tracks per inch. Record­
ing method is MFM, bit serial. Maxi­
mum access time averages 30 ms, be­
tween two adjacent tracks, 5 ms, and 
across maximum tracks (0 to 1645), 
55 ms . Latency time is 16.7 ms. Data 
transfer rate is 9 .68 X I 06 bps at a 
standard rotational speed of 3600 
RPM. Start and stop times are 20 sec­
onds. Only 10.5" high, the BD-160 
can double or triple storage capacity 
without requiring changes in system 
configuration. Capacity has been in­
creased through improving data density 

rather than adding more disks. This 
reduces mass, power requirements, 
drive motor size, and number of ac­
tuators and heads. $11,000, 90 days 
ARO. Ball Computer Products, 860 
East Arques Ave., Sunnyvale, CA 
94086. Circle 207 

MAGNETIC TAPE SUBSYSTEMS ac­
commodate GCR; PE and N RZ-I re­
cording methods. With tape speeds 
from 50 to 125 IPS the units record 
1600/800 BPI or 6250/1600 BPI. From 
MT-101 through MT-1 06 they provide 
transfer rates of 80/40, 312/80, 128 / 
64, 500/128, 200/100 and 78 1/200 
KB/S respectively . Rewind speeds 
from 250 to 375 IPS. 

The MT-100 family features front 
end mounting of controls for ease of 
operation. Load rewind, start, unload, 
reset and power are controlled by 
front mounted switches, and LEDs are 
used for power on, ready, protect, 
load check and alarm indication . 
Hitachi America, Ltd , 100 California 
St, San Francisco, CA 9411 .1. 

Circle 209 

SOFTWARE. "Microprocessor Soft­
ware." Editor Martin Whitbread is 
Senior Lecturer at the School of Elec­
trical Engineering, Leeds Polytechnic. 
From his library on computer science 
he has extracted some outstanding 
articles on software and bound them 
in this single volume. "This collection," 
he says in his preface, "should provide 
a valuable introduction to the subject 
of microcomputer software and serve 
as a guide to the information currently 
available from magazines and journals." 
150 ppg. 8

11 
X 12

11
• Price £9.50 . Add 

£1.75 per copy for postage to the US. 
Checks in pounds sterling only . Castle 
House Publications, Ltd., 27 London 
Rd., Tunbridge Wells, Kent. TN 1 lBX. 
UK. Circle 212 

DOT MA TRIX PRINTER This 80 
column printer features full dot graphics 
and complete µP control. Includes 
tractor feed, a 2K character buffer , 
hardware UART, and can store a com­
plete screen display from a standard 
video terminal. Contains up to 8K of 
EPROM program and 4K of RAM to 
control all hardware functions, multiple 
character sets and graphics. Unit accepts 
paper widths from 1.5" to 1 O" and will 
print up to 5 part forms. Switch and 
software selectable option bits control 
the baud rate and forms length. The in­
terface is RS-232C and 20 MA. current 
loop , using a standard D connector. 
Baud rate is programmable from 110 to 
9600. The DE-800SG is mounted on a 
16" x 8" x 15" enclosure powered by 
either 115 or 230 V AC 50-400 Hz . 
$995, OEM discounts available. Data 
Electronic Devices, Inc, 18 Bridge St , 
Salem, NH 03079 Circle 163 
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New Products 

PLOTTING WORK STATION Working directly from un­
sorted CalComp 921 /925 magnetic tapes, the unit sorts , 
rasterizes and controls electrostatic plotting. The system 
offers CRT-displayed menus to simplify the creation of 
canned sequences and graphics manipulation, such as 
scaling, expansion or reduction , windowing, rotation in 
one-degree increments , and modification of multiple line 
widths and line masks. It can generate multiple copies, 
select either of 2 electrostatic plotters , and select files 
from disk or tape . 

System components include a µP with 64 kB of 
memory, Winchester disk with a capacity of 24.8 MB 
(formatted) , CRT display , dual density magnetic tape drive 
with imbedded formatter (9-track 800 or 800/ 1600 bpi) , 
and a bipolar algorithmic processor for sorting and vector 
to raster conversion. The system drives 2 Versatec plotters 
in plotting widths of 11, 20, 22, 24, 36, 42 or 72 inches. 
The two plotters n eed not be the same width. Deliveries 
begin in first quarter, 1981. Price for Model 430 with dual 
density 800/1600 bpi is $48,500. Versatec, a Xerox 
Company , 2805 Bowers Avenue, Santa Clara, CA 95051. 

Circle 126 

NEW FROM 3M. The 8200-R Static Control Floor Runner 
and the 8210-R Table Runner provide a single continuous 
conductive surface designed to dissipate harmful static 
electricity during assembly of electronic components. Also 
available is Scotch #247 crepe masking tape used to hold 
components during automatic component processing and 
prevent wire shifting. The tape also maintains precise 
spacing of lead intervals (pitch) for processing reliability 
when reels are placed in component sequencing and inser-

tion machines. A low halogen adhesive inhibits wire corro­
sion. 3M, Box 33600, St . Paul, MN 55133 . Circle 141 

NEW VERSION OF COBOL-80. Version 4.0 of the 
COBOL-80 compiler for 8080, 8085, and Z80 based µCs 
features: full-screen interactive ACCEPT/DISPLAY and 
SCREEN SECTION compatible with Data General Inter­
active COBOL ; CHAIN with argument passing; and seg­
mentation to ANSI standard Level 1. Version 4.0 supports 
all existing versions of CP/M, including 1.3, 1.4, and 2.X 
for files up to 8MB . COBOL-80 version 4 .0 runs under 
CP/M, ISIS-II , IMDOS, CDOS, TEI'S TDOS and MODEL II 
T RSDOS operating systems. Single-copy price is $750 ; 
documentation available separately for $20. Microsoft, 
10800 NE Eighth, Suite 819, Bellevue, WA 98004. 

Circle 143 

512KB SEMI ADD-IN for main memory expansion of DECs 
V AC- 11 /780 computer system . 

This unit uses l 6K dynamic RAMs and is internally 
organized as 64K x 72 to provide 5 l 2KB of storage. 
The 72 bit word consists of two 32 bit words plus 8 bits 
of error corre cting code (ECC). Timing is governed by 
the M82 l 3 memory controller in the host VAX-11/780. 
Access and cycle times in a read mode are 25 0 nsec and 
53 0 nsec. 

The DR-178 S operates from the host systems +5 VDC, 
- 5 VDC, and +1 2 VDC power supplies. Maximum current 
drains, when using the 512KB version, are .5 8 amp, .02 
amp, and 1.45 amps. A DIP switch allows it to be isolated 
from the bus during troubleshooting. Operating tempera­
tures are from 0°C to 55 °C. 

The 512KB DR-1 78 S is $5 ,660 . A 256KB version is 
$3,1 45 . Delivery is 30 days ARO. Dataram Corp., 
Prin ceton-Hightstown Rd. , Cranbury , NJ 0851 2. 

Circle 128 
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SINGLE-CARD VAX-COMPATIBLE MEMORY. This high­
speed, high-density memory board packs 5 l 2KB on a single 
hex-wide card and is compatible with VAX-11/780. Parti­
tioned power plane minimizes drain by powering only 
memory elements and refresh circuitry in battery backup 
applications. An on-line/off-line switch aids reconfiguring 
and trouble-shooting by allowing memory to be electrically 
removed from system without physically removing the card 
from the backplans. Memory is tested at 225 ns access/425 
ns cycle time during 72-hour period at 70 C. Model NS780, 
$6995 (unit qty); OEM discounts. National Semiconductor 
Corp, 2900 Semiconductor Dr, Santa Clara, CA 95051. 

Circle 169 

NEW HP-2100 SERIES INTERFACE The TDC-3011 inter­
face occupies one card slot in the HP-2100 Series computers 
and connects to the cartridge drive via a 40-wire flat ribbon 
cable. The interface services one ANSI/ECMA formatter, 
which in turn can drive up to 4 TDC-3000 digital cartridge 
drives. Using ANSI x3.5 6 each DC-300XL cartridge can store 
4.32 MB of unformatted data, or 3.75 MB formatted using 
2048 byte-blocks. The sub-system can operate either in pro­
grammed-channel (skip-on-flag) or in DMA mode. Software 
driver for SIO , RTE, BCS and DOS operating systems are 
available. Innovative Data Technology, 4060 Morena Blvd , 
San Diego, CA 921 17. Circle 220 

CARTRIDGE TAPE CONTROLLER Model 570 supports up 
to 68 MB of tape storage on the DEC Q-bus. The 570 is 
completely resident on one quad-sized board which utilizes 
bit slice technology and Xylogics' "micro-module" 
controller. 

The 570, an emulating controller, provides software 
compatibility with OSs having TMl l/TUlO support. It sup­
ports most popular 6400 BPI cartridge tape drives, such as 
the Data Electronics cartridge tape drive . It has Data Integ­
rity Verification , mixed tape-drive capacity capability, with 
future expansion to handle 7200 BPI drives $1,125 (OEM 
qty). Xylogics, Inc, 42 Third Ave, Burlington, MA 01803. 

Circle 161 

MORE POWERFUL ZMS-70 . Useful in stand-alone and 
DDP environments, the ZMS-70 is a powerful CRT work 
station consisting of a compact desktop enclosure with 15" 
CRT, 2 integral double density diskette drives and a de­
tachable keyboard . Internally it features a µP , up to 12 KB 
of firmware and 64KB of RAM, video controller and syn­
chronous/asynchronous communications port. Additional 
I/O controllers and other options may be installed. By in­
·corporating the dual 100 TPI floppy disk drives within the 
CRT housing, it has increased storage capacity to over 
500 KB . The disk controller will support 4 floppy disk 
drives, single or double-sided. An integral data modem al­
lows synchronous communication over telephone lines. 
Zentec Corp., 2400 Walsh Ave., Santa Clara, CA 95050. 

Circle 133 

CARD CAGES hold 2 1 S-100 bus cards on 3/4" centers for 
packaging microcomputer systems. The cage has adjustable 
struts for mounting card-edge connectors or the Vector 
Model 8803 S-100 bus motherboard without hole drilling 
or special hardware. 

The cage measures 19" x 12.2" x 8.9". The adj ustable 
cross members accommodate circuit boards ranging from 
4.0" to 8.0" long and from 10.0" to 11.5 " wide. Snap-in 
plastic card guides support .0625" thick cards. With the 
guides placed on 0 .50 centers 31 cards could be ac­
commodated. 

The CCK l 00 card cage with 2 1 pairs of card guides is 
$49.80 each, unassembled. Vector Electronic Co, 12460 
Gladstone Ave , Sylmar, CA 91342. Circle 164 

How to Display True 
Color Images With 

Just 10 Bits/ Pixel 

Do it with a Lexidata System 3400 Image 
and Graphics Processor. 

If you want true color 
images but don't want 
to pay for the memory 
required by conventional 24 
bit/ pixel systems, Lex idata's 
System 3400 offers a 
practical alternative. 
Through a combination of 
software algorithms and 
versatile hardware co lor 
lookup tables, the 3400 can 
r educe memory cost by over 
50% without signifi cantl y 
reduci ng image quality. 

Look at the picture above. 
Like most true co lor images, 
it has a limited number of 
colors r elative to the ent ire 
spectrum . Thi s phenomenon 
makes it possible to 
program the 3400's co lor 
lookup tables so that a 24-bit 
output, high-fid elity co lor 
image can be generated 
with only 10 bits of input/ 
pixel. 

The 3400's co lor imaging 
versatility lets you use th e 
same configuration to 
display pseudo-color, s imply 
by r eloading appropr iate 
parameters into th e lookup 
tables. The system also 
offers a wide range of 
appl icat ion-ori cntecl 
opt ions such as separate 
s imultaneous output for a 
B&W monitor and RGB-to­
NTSC converte r with color 
subcar ri er regeneration. 

GET MORE I NFORMATION 
Send today for literatu re 
that w ill help you evaluate 
how the Lexiclata 3400 can 
improve your compute r 
graphics image. For 
immediate response 
ca ll (617) 273-2700. 

lllRlil LEXI DATA 
~Ill CORPORATION 
37 NORTH AVENUE BURLINGTON MA 01803 

Circle 45 on Reader Inquiry Card 

OCTOBER 1980 Digital Design 77 



Designers' Notebook 
Constant RMS Controller Uses uP 
Here is a simple constant RMS control­
ler using a µP . RMS controller circuits 
for systems are usually expensive and 
use many discrete components which 
require a significant increase in PC 
board size and cost. 

The majority of systems now pro­
duced are using µPs for controlling 
timing and other functions in 
system. 

The circuit in Fig 1 is a simple RMS 
controller circuit which will reduce 
discrete components counts and cost 

Typ. Phase 
Fire Circuit 

Micro 
System 

Fig 1 Typical constant RMS 
controller circuit. 

PB0 

PA1 

PA0 

while only dedicating three I/O's to 
the µP for collecting data. 

This particular circuit correlates 
with a 24-V AC isolated line (no load). 
However, with modifications this cir­
cuit could work directly off the AC 
line . 

The 24-V AC signal enters Dl , 
which allows only the positive half­
cycle of the signal to pass through ; Rl 
is used for current control. The signal 
will not affect Pin 5 of the NE555 un­
til the breakdown voltage of the Zener 
diode D2 is surpassed. At this time R2, 
R3, and Cl will set up a DL bias which 
will introduce a change in frequency 
on the output (Pin 3) of the NE555 
(ICl). A resistor pot in series with R3 
can be used for a constant reference 
on the output for production circuits . 

The NE555 is configured in a free ­
running STATE MODE where the out­
put is approx. 10 .8 with no modula­
tion input. R4 , RS , R3 and C2 gen­
erates this frequency . 

over a 16.6-msec time period (60 Hz). 
The number of C')Unts during this time 
indicates the true RMS voltage of the 
line. 

For example, if the 24 V AC iso­
lated line varies to 25 V AC during the 
time period sample, the µP would have 
a count of approx. 140 ±1 (Fig 2 illus­
trates the RMS voltage vs. counts per 
60 Hz in a curve format.) The count is 
compared to a look-up table, stored in 
the µP and a correction is made if nec­
essary for the phase-fire circuit. 

1.6 K 
R3 

+5V 

-= 

R7 1 K 

,------· 
4 

I ; I 
I I 
I I 
I 

IC3 
I 

~ I MCT2 I -------

28 

27 

RMS 26 
Voltage 

25 

24 

23 

22 

21 

20 

100 120 

Using this circuit will definitely 
take advantage of the µP bacause of 
low I/O count and software required 
to have a constant RMS controller 
circuit. 

William J . Linkowski, Pitney Bowes 
Copier System, Danbury, CT 068 10. 

+5 v 

8 
soon 

R4 
NE555 

4 
910 n 

IC1 R5 

3 
O.lµF 

C2 

5.1 K -: 
R2 

1N4744 24VAC 
02 16 v Isolated 

24VAC 

-: 2W 5 
CA3079 R6 1 K 0.1µF 

C3 
50 v 

7 
IC2 

100µF 
50V 

Fig 2 RMS volt-
age versus counts 
per60 Hz. 

140 160 200 

The micro system monitors a zero 
voltage detect circuit (IC2) which is 
optically isolated (IC3) from the AC 
power line . When a negative going 
transition is at PAO , the µP initiates 
counting transitions at the P Al input 

Counts per 60 Hz 
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87 48/Keyboard Interface Time-Shares Data Bus 
Multiple device interface is possible if 
the data lines are isolated from inter­
acting with each other. The data bus 
may be dynamically time shared under 
control of the host computer , or 
statically latched onto one device at a 
time . A simple static dual interface is 
shown in the Figure . 

When S2 is in the " micro " position , 
control of the display is directed from 
the 8748 while the keyboard output is 
disabled . When S2 is switched to "KB" , 
the 8748 is disabled and the keyboard 
output is enabled. Again , Sl controls 
the keyboard output , closes for char­
acter data and opens for character 
position. Self test may be initiated by 
switching S3 to the "Self Test" posi­
tion when the 8748 is disabled . 

Wayne Wong, Beckman Instruments 
(Display Systems Div) , 350 N. Hayden 
Rd , Scottsdale, AZ 85257 . 

PARTS LIST 

Oty Description 

1 Microcomputer 

Keyboard 

Power Supply PS1 
Power Supply PS2 

IC latch U2 
IC multiple gates U1 
Crystal (Y) 

2 Transistor 
2 Resistor 

Resistor 

Resistor 

3 Resistor 
2 Capacitor 

Capacitor 

Capacitor 

4 Switch 

Display Module 

AC 
%A fuse switch on /off 

Line 

-12V PS2 PS1 

-12Vdc 5Vdc 2A 

+5V 

.I 
Strobe 

Keyboard 

Bit 1 LE Vee 

Bit 2 

Bit 3 

Bit 4 

Bit 5 U2 

Bit 6 

Bit 7 

- OE 

S1 

40 26 5 6 

m icro 19 

S2 18 
KB 4 17 

16 

15 

Intel 14 
8748 13 

12 
CJY 

10 

2 32 

33 

34 

7 20 GRO 

Part Number 

Intel 8748 

Micro Switch 61SW12-2 
Semiconductor circuit SP5941 
Semiconductor circuit S01 .12 .100 

74LS373 

Motorola MC14572 
Color Burst 3 .579 MHZ 

2N4401 or equivalent 
6 .8k Y..w 
750Q Y..w 

1k Y..w 
10k Y..w 
4.7µf 10V 
20pf 100V 
1µf 10V 
SPST 

SM810-001 

4 .7µt 

J1 5V 
OBO 

14 
OB1 

15 
OB2 

OB3 
16 

OB4 
17 

OB5 
18 

OB6 
19 

OB7 
20 

21 
SMBl0-001 

26 Module 

22 

J2 

BC 

GRO 

750!1 

6 .8k 
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D signers' Notebook 

8085 Pseudo-Random Sequence Generator Replaces MM5538 
In some designs , it is necessary to have 
a white noise generator. One circuit 
that provides an approximate equiva­
lent is a pseudo-random sequence gen­
erator such as National Semiconduc­
tor's MM5538 digital noise source (Fig 
1). We developed a software equivalent 
for the 8080/8085 (Fig 2) which uses 
22 bytes of ROM and does not require 
any R/W RAM . 

Bit14 Bit17 

17-Bit 
Shift Register 1--_....-1>--c> Output 

Clock 
Oscillator 

Fig 1 MM5837 circuit. 

The register pair, BC, is used as the 
first 16 bits of the shift register and 
carry is used as the 17th bit. The pro­
gram sets the control word for the out­
put port, initializes < BC>, and sets 
carry. An infinite loop is entered 
which provides the noise. The lines of 
code from the label LOOP: to MOY 
B,A provide the 17-bit shift register. 
The OUT instruction is located within 
this section so that the code can be 
minimized by taking advantage of the 
fact that bit 7 of register B will be 
the output signal. The code from label 
EXOR: to the last RAL provide the 
exclusive-OR of bits 14 and 17 and re­
stores the carry flag (bit 17) back to 
the proper state. 

With a 17-bit shift register, there 
are 2 17 or 131,072 unique states. The 
cycle time for the loop is about 23 µs 
using an 8085 CPU with a 6.144 MHz 
crystal oscillator. The total cycle time 
before repetition will be about 3 sec. 
The maximum cycle time for the 
MM5837 is listed at 2.4 sec. Thus, the 
software solution is reasonably equiva­
lent. 

The software can be modified to 
provide bursts of white noise , but the 
subroutine example in Fig 3 generates 
a burst of white noise and will increase 
the total cycle time before repetition 
to about 4.6 sec. 

H.R. Pinnick, Jr , Dept. of Chemis­
try , Southeast Missouri State Univ., 
Cape Girardeau, MO 63701 
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;************************************************************************************** 

TITLE 'NOISE: PSEUDO-RANDOM SEQUENCE GENERATOR MOD 1.0 6/10/80' 

·************************************************************************************* · 

CTPORT EQU 
PORT EQU 

28H 
2AH 

;CONTROL PORT ADDRESS 
;OUTPUT PORT ADDRESS 

;************************************************************************************** 

BEGIN: MVI A,OFH ;SET UP CONTROL WORD FOR OUTPUT PORT 
OUT CTPORT :OUTPUT TO CONTROL PORT 
LXI B,O ;ZERO < BC> 
STC ;SET CARRY TO I 

LOOP: MOY A,C ;MOVE FIRST 8 BITS OF SHIFT REGISTER TO 
;/< A> 

RAL ;MOVE BIT 17 XOR BIT 14 (CARRY) TO BIT I 
;/AND BIT 8 TO CARRY 

MOY C,A ;MOVE SHIFTED SHIFT REGISTER BACK TO <C> 
MOY A,B ;MOVE NEXT 8 BITS OF SHIFT REGISTER TO 

;/<A> 
OUT PORT ;BIT 7 WILL BE CARRY. USE IT AS AN 

;/OUTPUT BIT 
RAL ;MOVE BIT 8 (CARRY) TO BIT 9 AND BIT 16 

;/TO BIT I 7 (CARRY) 
MOY B,A ;MOVE SHIFTED SHIFT REGISTER BACK TO < B> 

EXOR : RAR ;MOVE BIT 17 (CARRY) TO BIT POSITION 14. 
RAR 
RAR 
XRA B ;XOR BIT 17 WITH BIT 14 
RAL ;MOVE THE XORED RESULT BACK TO BIT 17 
RAL ;/(CARRY) 
RAL 
JMP LOOP ;CONTINUE NOISE 
END 

Fig 2 

;************************************************************************************** 

TITLE 'NOISE: PSEUDO-RANDOM SEQUENCE GENERATOR PULSED MOD 1.0 6/10/80' 

;************************************************************************************** 

CTPORT EQU 
LPCNT EQU 
PORT EQU 
SPLOC EQU 

28H 
OFFH 
2AH 
202CH 

;CONTROL PORT ADDRESS 
;VALUE OF LOOP COUNTER 
;OUTPUT PORT ADDRESS 
;ST ACK POINTER LOCATION 

;************************************************************************************** 

BEGIN: LXI SP,SPLOC ;INITIALIZE STACK POINTER 
MVI A,OFH ;SET UP CONTROL WORD FOR OUTPUT PORT 
OUT CTPORT ;OUTPUT TO CONTROL PORT 
LXI B,O ;ZERO <BC> 
STC ;SET CARRY TO I 
LXI D,LPCNT ;LOAD < DE> WITH A LOOP COUNTER 
JMP LOOP+! ;JUMP OVER FIRST STATEMENT 

LOOP : PDP PSW ;RESTORE BIT 17 (CARRY) 
MOY A,C ;MOVE FIRST 8 BITS OF SHIFT REGISTER TO 

;/<A> 
RAL ;MOVE BIT 17 XOR BIT 14 (CARRY) to BIT I 

;/AND BIT 8 TO CARRY 
MOY C,A ;MOVE SHIFTED SHIFT REGISTER BACK TO <C> 
MOY A,B ;MOVE NEXT 8 BITS OF SHIFT REGISTER TO 

;/ <A> 
OUT PORT ;BIT 7 WILL BE CARRY. USE IT AS N 

;/OUTPUT BIT 
RAL ;MOVE BIT 8 (CARRY) TO BIT 9 AND BIT 16 

MOV B,A 
;/TO BIT 17 (CARRY) 
;MOVE SHIFTED SHIFT REGISTER BACK TO <B> 

EXOR: RAR ;MOVE BIT I 7 (CARRY) TO BIT POSITION 14. 
RAR 
RAR 
XRA B ;XOR BIT 17 WITH BIT 14 
RAL ;, ;MOVE THE XORED RESULT BACK TO BIT 17 
RAL ;/(CARRY) 
RAL 
PUSH PSW ;SAVE BIT 17 (CARRY) 
DCX D ;DECREMENT LOOP COUNTER 
MOY A,E ;TEST < DE> FOR ZERO 
ORA D 
JNZ LOOP ;IF NOT ZERO - LOOP, OTHERWISE 
POP PSW ;REMOVE PREVIOUS PUSHED PSW 
RST I ;EXIT PROGRAM 
END 

Fig 3 
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