MAGNAVCX 19” MODEL BB4242WAO1

LABORATORY DATA

Parameter

Measurement

Tuner/receiver sensitivity (before snow):

Voltage regulation (with signal applied
and ac varied between 105 and 130V):

S/N ratio at CRT:

Dc restoration:

Luminance bandpass at video detector:
Luminance bandpass at CRT:

Agc swing from saturation to cutoff:
CRT color temperature:

Horizontal overscan:

Convergence;

Power requirements (signal applied):

vhf (Ch. 3): —8 dBmV
- uhf (Ch. 20): —3 dBmV

Low voltage: 12-V supply—98.6%
110-V supply—97%

High voltage: 25-kV supply—.96.2%

42 dB

83%

4 MHz

4 MHz

63 dB

7400°K

11%

98%

100 W (avg.)

Note: Instruments used in these measurements are. _‘I\';:-:tmnh:j Té.;zalggs a;;le"“
3 i 4 -3D VU /s meter; Winegar & am
D67A oscilloscopes; Sadelce FS-3D VI 8 m e st FRST pwir soohs Ty

ctrum analyzers; Telequipment D66,
ar; Data Precision 245, 258, 1750

multimeters; B & K-Pracision 1250 and 3020 NTSC. and sweep/fu

tronix C-5A and Minolta XD-11 cameras; and Gossen Luna-Pro I|ghl. meter. -

Multiburst shows 4-MH.
response at video detector (top)
and at CRT (bottom).

The modular chassis construction
is easily serviceable at home

or in the shop with

well-identified test points.
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tial for horizontal driver kickoff and "

then a switch-mode power supply with
SCR regulator takes over as soon as fly-
back operation begins at 15,734 Hz. A
three-transistor comparator, latch, ‘fand
shutdown circuit protects the receiver
from excess high-voltage runaway. On
this board there are no ICs.

Comments. Totally modular (includ-
ing the removable U/V/CATYV tuners
and tuner controls), this receiver 1s
equally serviceable in the home or shop,
and features highly identifiable sten-
ciled test points. Its well-regulated volt-
ages, sharp convergences, full age swing,
good tuner sensitivity, color tempera-
ture, and signal-to-noise measurements
allow us to confidently applaud the
design and performance of this set.
If we had any criticism, it would be in
the 4.08-MHz chroma roll-off, and
somewhat wide vector petals. You won’t
notice it in the video pictures, however.

at the cathode ray tube
shows an excellent S/N.

Chrom and vector patterns are good.
The 4.08-MHz trace at CRT shows
some loss of signal strength.

The waveform photos show some degra-
dation at the higher chroma freguencms,
but the vector indicates nothing more
than a slightly extended chroma b:cmd-
pass. This results in rise and fall times
that are a bit longer than optimum.
Otherwise, as both oscilloscope and
spectrum analyzer illustrate, luma and
chroma, including a full 4-MHz band-
width at the CRT, are considerably bet-
ter than most high-end competition, and
represent a real improvement over just
about any set in this price range.
—S'tan Prentiss
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POPULAR ELECTRONICS

_rcomputers__

Popular Electronics Tests

Intelligent Systems Model 3651
Microcomputer Systent

ITTING into a unique class of
equipment called intelligent termi-
nals, the Model 3651 desktop micro-
computer system from Intelligent Sys-
tems Corp. features an 8080 micropro-
cessor, 5048 CRT controller, built-in
single-density 5.25-in. floppy disk, RS-
232 serial port, and expansion port. Typ-
.ical pricing for the Model 3651 with a
72-to-117 incremental keyboard, 32K
bytes for RAM, and a single-density
disk drive is $2355. For software such as
FORTRAN, Editors, Assemblers, and
games, expect to pay from $20 to $300.
You can use any soft-sectored 5.25-in.
diskettes with the system, but ISC
charges only $4 for formatted diskettes.
Buy them directly and save up to $20.
The 13-in. diagonal CRT can display
eight foreground and eight background
colors: red, green, blue, yellow;#magen-
ta, cyan, black, and white. Thé display
format is 64 ASCII characters arranged
in a 5 by 7 matrix using a 6 by 8 char-
acter cell. There are 64 characters per
line and 32 lines per screen (or when
operating with double-sized characters,
16 lines per screen). In addition, the unit
displays 64 special graphics characters
in a 6 by 8 matrix and offers a resolution
of 128 by 128 for vector-style graphics.
Although the unit has the ability to dis-
play upper/lower case, as configured
only upper case is supported. You can
either write your own PROM or order a
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full upper/lower case character genera-
tor from ISC.

The 8080 microprocessor operates at
2 MHz and can address up to 64K bytes
of RAM, however, the unit under evalu-
ation had only 32K bytes. In addition to
RAM, the unit sports 16K bytes of
ROM that contains the operating sys-
tem and BASIC. An additional 8K
bytes of ROM can be added for plot-
function keys which was the case in the
unit tested.

The Model 3651 arranges memory
with 4K bytes of RAM used for CRT
screen refresh, 4K bytes for disk buffer,
and up to 32K bytes for user programs.
Although the latter memory space may
appear as a restriction, it isn’t since the
system is designed to work in concert
with a larger system as a graphics dis-
play and input terminal.

To support the function as a terminal
and to work as a stand-alone unit, the
Model 3651 has a user-programmable
RS-232 serial port for connection either
to a printer or modem and can operate
from 110 to 9600 baud. The 50-pin
extension bus permits interfacing to a
variety of equipment including an
STDZ80 bus.

Software Features. The Intelligent
Systems computer’ has a number of
built-in software features that make it
an exciting machine. Editing functions,

for example, include a page-roll mode
which permits paging of large listings,
and the ability to erase a line or a page
(insert/delete).

Included in the ROM code is an
extended disk BASIC that uses 27 state-
ments. Because the Model 3651 is de-
signed to handle graphics, 18-math
functions are included, as well as nine
string functions.

Not CP/M. Although the ISC system
does support disk I/O, the control pro-
gram isn’t CP/M. For this model, ISC
elected to employ a file control system
that permits twelve functions: copy,
DELETE, DEVICE, DIRECTORY, EXECU-
TIVE, INITIALIZE, LOAD, READ, RENAME,
RUN, SAVE, and WRITE. It will backup,
duplicate, merge, print, and file files,
and it also has the unique ability to save
or load a graphics screen. This latter
attribute makes it possible to call a
graphics screen off the disk in a back-
ground operation, and have it displayed
instantly rather than redrawing it.

Should you be more comfortable with
CP/M, ISC offers other intelligent ter-
minals that use this popular operating
system.

The 3651 can support up to three
5.25-in. drives and four 8-in. drives. The
former is single-density with 92,160
bytes per drive or 184,320 bytes for the
double-density version. The 8-in. models
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AT TGS ORNS i et fmvenms e 8/14.95
ANBIIRORS 0 e sl e 8/17.95
4164-200n8 . o . 12.95ea. 8/99.95
= S e R R e e 8/17.95
6116 21K x 8 CMOS RAM 200nS .... 1295
2708 EPROM .. ..o vvie i dvnuss 3.49
2716 EPROM . ..o e 5.49
T3 EPREOINL o s iitravins bl ot irfiese 12.99
DTG EPROME o oo s mie sie e wigasiele 34.95

76132 4K x 8 Quasi-Static RAM . . ..

Microprocessor & Interface

1771 ..... 2450 6845 ..... 18.49 DAC-0800 3.99
1791 ..... 34.95 6850 ._.... 4.49 INS8250... 14.90
21102 ..... 1.49 8085A ..... 8.95 MM58167... B.76
2112 ...... 2.39 8212 .,.... 275 TMS9900 29.95
2616 ... 549 8214 vo.. 3195 TRIBOZB. .. 2.49
2R3N 12,99 8216 ...... 2.5 SC01 ... 55.00
2851 - 12.95 8224 ...... 3.29 Z80A-CPU... 7.95
40441-2 ... 2.49 8226 ..... 2.79 Z8OACTC ... 7.49
6502 .... 8998228 ... 4.49 Z80ADart. .. 19.95
6800 .,.... 6.99 8251 ...... 6.95 ZBOAPIO ... 7.49
6802 . . 11.95 8265 ,..... 6.49 Z80ASIO ... 17.95
6809 . ..., 19.95 AYB-1013A 4.956 78603 ... 74.95
6821 ... 495 AY5-2376 14,95 ZB671 .. 29.95
6847 14 95 6883 1995
1 Amp T0O-220 Voltage Regulators
PART # 1-24  25-99 100-499
7805 (LM340T-5) .85 75 .65
7812 (LM340T-12) .85 75 65
7815 (LM340T-15) .85 75 .65
7818 (LM340T-18) .85 75 .65

Linear Integrated Circuits

BO3B wsn LM393 ...... .97 MC3302 .. 90
LF351 LM733 ,..... .99 MC1458 .... .59
LF3563. . LmM741-8 ... .35 MC1514 ... 1.39
LF357 LM741-14 ... .35 NEGB5 ...... .45
LM301 ...... .45 LM747 ...... 77 NES66 ...... .98
LM307 ...... 49 LM748 ..... 49 NE565 ..... 1.25
FMBF) e iz .95 LM1310 ... 2.49 NEG6G34 .... 2.35
LM318 .... 1.75 LM1458 .... B9 NE5638 ... 225
LM324 ,,.... .90 LM1800 ... 2.49 SSM2010... 7.50
LM33D: e .79 LM1818 ... 3.49 SSM2020... 7.50
LM358 ...... .80 LM1889 ... 2.99 S§M2030... 7.50
LM377 .... 2.49 LM2900 .... .69 SSM2040... 7.50
LM380N-14 1.25 LM3900 ... .89 SSM2044...5.75
LM381 .... 1.89 LM3906 ... 149 SSM2055...6.50
LM383 .... 3,29 LM3914 ... 3.79 XR2206 .... 5.19
LM384 .... 1.95 LM3915 ... 3.79 XR4136 ..... 99
LM286 ...... .99 LM3916 ... 3.79 XR4741 .... 1.95
LM387 .... 1,49 LM4500 ... 3.29 XR5568 ...., 199

5% Carbon Film Resistors
We stock all 5% standard values between

1 Ohm and 1 Meg Ohm.

Ya Watt

Package ©f B« vonis o s s e .20
Package of 100 {one value) ......... 1.65
Package of 1000 (one value) ....... 12.00
2 Watt

Package Of B i deiwis oov e s s 25
Package of 100 (one value) ......... 1.75
Package of 1000 (one valug) . ... ... 15.00

Sampler box consisting of 5 E‘fd(:‘%hc}f all 145
standard 5% values between 1 Ohm and 1

‘Meg Qhm.

Y Watt Sampler Box . ..........00 22.00
Y% Watt Sampler Box ... ........... 27.00
Minimum Order $10.00
Shipping
10-24.99 ...... 3.00 Above 50.00 ... FREE
25-49,99 ....... 150 C.0.D. ..... Add 1.65

WESTLAND ELECTRONICS
37387 Ford Rd, e Westland, Mi 48185
Order Line — 1-800-521-0664
In Michigan — 313-728-0650
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handle 295,680 bytes single-density and
591,360 bytes in double-density.

The 3651 is housed in a plastic pack-
age that measures 13.75 in. high by
19.75 in. wide by 27 in. deep including
the built-in keyboard. Total weight of
the system is 51 lb.

Evaluation. The Model 3651 under
test came with a printed warning that it
has not been tested for compliance with
FCC rules for RFI or EMI emissions,
and may cause interference. The system
does in fact generate interference that
was found to cover a broad spectrum of
channels, including 2, 3,4, 7, 13, and 32,
On opening the unit, we found no serious
attempt at shielding or adequate signal
grounding. Interestingly, though, we
found no ringing on the bus while the
processor was active, nor any interfer-
ence to the integrated disk drive. How-
ever, we did notice some slight balloon-
ing of the display on disk access.

At turn-on (rear-apron switch), the
system immediately comes up in
BASIC. The manual warns that the cap
lock key must be down to enter upper-
case characters. In the lower-case mode,
you get the 64 special characters—as
previously mentioned, no lower case.

Reset is accomplished by depressing
the RESET key on the upper right-hand
corner. Doing so results in a green-and-
cyan display in normal-height charac-
ters saying: CRT MODE V9.80. When
first turned on, however, the system
comes up in BASIC giving the version
(in this case 9.80) and the number of
unused bytes available (32,094). You
can achieve the same result by holding
down the coMMAND key on the left-
hand auxiliary keypad and depressing
RESET.

The CONTROL, or COMMAND, key on
the auxiliary keypad is used to switch
the foreground and background colors.
This is accomplished by depressing ei-
ther key and the appropriate color key.
To select a black background, for exam-
ple, tap either of the previously men-
tioned keys and either the black key on
the auxiliary keypad or the P key. To
select a foreground color, tap the FLG
ON/FLG OFF function key on the top row
and again depress CONTROL or COM-
MAND and the desired color key.

We employ a single-speed test to show
the power of a microsystem. This test is
designed to push the contents of memory
onto the system stack until memory lim-
its are reached, pointers are lost (a con-
dition that occurs in many two-level
BASIC implementations), or an error is
produced.

The test consists of entering one
BASIC statement—10 GOSUB 10—
running it, and noting the time elapsed
before an error or out-of-memory condi-
tion is produced. In the case of the ISC
unit we tested, 1.9 seconds were re-
quired for the out-of-memory error to
display. Although neither the system,
nor its BASIC can be considered fast,
this creates no problem since the ma-
chine isn’t intended to be used as a num-

compuiers._
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ber cruncher or a speed demon.

Surprisingly, this speed limitation is
least critical for graphics display. Most
of the high-speed calculations are done
on a host with the ISC system serving as
an output device. The plotting speed is
directly related to the stack operation
and (as such) is slow—but with very
good resolution.

Normally, we test a unit’s file-han-
dling capability using specialized pro-
grams that check the read/write chan-
nels, error capability of the machine,
and so forth. We ran these programs
and found the disk handling to be slow
but accurate. We also discovered that
ISC likes to rely on memory-resident
data for display, and treats disk systems
almost as very slow virtual memory.

Conclusion. The 3651 shouldn’t be
confused with systems designed specifi-

~ cally for business. It should, however, be

looked on favorably as a graphics input/
output terminal device for use in special
applications.

The unit we reviewed reminded us of
the CompuColor Imagination Machine,
which was discontinued because of RFI
problems. The 3651 appears to be the
Imagination Machine repackaged in a
unitized enclosure. And the software
supplied is identical to that made avail-
able with the previous design.

We are intrigued that ISC chose the
mature and extremely economical 8080
microprocessor for the 3651°s CPU, and
that the 3651 contains a low-level file
management system when the trend is
toward more powerful operating -sys-
tems—even for ‘“‘intelligent” graphics
terminals. However, we felt that upper/
lower case should have been standard,
and it would be nice to have an LED dis-
play on the disk drive so activity can be
observed.

We did like the way the keyboard was
laid out and the use of special keys to
handle mundane tasks like resetting,
booting, clearing the screen and so forth.
Here, improvement over the Imagina-
tion Machine was quite noticeable. Fur-
thermore, we really liked the 3651’s
ability to rapidly change foreground/
background colors, to set up nine scroll-
ing windows, and to generate well over
4000 color shades.

The 3651 is a powerful color graphics
system with exceptionally good video
presentation for data. Its NTSC raster
scan was exceptionally tight and sharp
and free of flicker. ISC offers a full
range of -options to make the machine
even more powerful, including a CP/M
update, and a host of user-oriented
applications such as a full-featured
word-processor package.

Should you be interested in computer
graphics, approach the buying decision
carefully. If color capability is really
important then you can’t go too far
wrong with the ISC Model 3651. Be
aware, though, that ISC offers many
options and it's up to you to specify the
correct mixture.—Carl Warren
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