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® BISTABLE STORAGE

® 1-V FULL-SCALE DEFLECTION FACTOR FOR
VERTICAL AND HORIZONTAL DIFFERENTIAL
AMPLIFIERS

® REMOTE PROGRAMMING OF DISPLAY
FUNCTIONS

® ALL SOLID-STATE DESIGN

The Type 601 Storage Display Unit provides stored displays
of alphanumeric and graphic information from digital computers
and other data transmission systems. The Tektronix-developed
bistable Storage CRT used in the Type 601 eliminates the need
for costly memory devices for refreshing the information display.
The built-in vertical and horizontal differential amplifiers permit
Y versus T plots up to 100 kHz for remote storage monitor ap-
plications. All solid-state modular circuit design insures long-
term stable performance.
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CHARACTERISTIC SUMMARY

VERTICAL (Y) AND HORIZONTAL (X)

CALIBRATED DEFLECTION FACTOR—I1-V full-screen deflection
X and Y axis.

INFORMATION STORAGE RATE—100 thousand dots per

second.

Z AXIS

TURN-ON LEVEL—+1V or greater.
TURN-OFF LEVEL—4-0.5V or less.
INPUT RC—100kQ paralleled by 50 pF.

STORAGE CRT

DISPLAY AREA—Vertical—8 cm, Horizontal—10 cm.

RESOLUTION—Vertical—100 stored line pairs, Horizontal—125
stored line pairs.

ERASE TIME—200 ms.
DOT WRITING TIME—S9 pus.

OTHER

REMOTE CONTROL OF ERASE AND NON-STORE

POWER REQUIREMENTS—90 to 136 or 180 to 272 VAC, 48 to
440 Hz, 57 watts max power consumption.




C

Stored display of standard ASCIl character sets.

OPERATING FUNCTIONS

The Erase and Non-Store operating functions are remotely
programmable through contacts at the remote program con-
nector on the rear panel. An Erase Interval signal is also pro-
vided at this connector. X, Y, Z inputs are provided through
rear BNC connectors or the remote program connector. Manual
control of Erase and Power On-Off is provided on the front
panel. A "“ready-to-write” mode is established by erasing the
CRT manually or remotely. Remote programming of the Type
601 is achieved by grounding the appropriate contacts at the
rear program connector. The Intensity, Focus, Astigmatism,
and Operating Level Controls are located behind the front
access door for convenience of the operator.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

DEFLECTION FACTOR
Vertical—1 V for 8-cm deflection, adjustable from 0.75V to
1.1V using internal controls.

Horizontal—1 V for 10-cm deflection, adjustable from 0.9 V
to 1.1V using internal controls.

With Attenuation Resistors—Up to 150-V full screen can be
obtained by adding attenuation resistors to input circuits.

PHASE SHIFT
Not more than 1° between X and Y up to 100 kHz.
Y-T DISPLAYS
Useful to 100 kHz for displaying waveforms on a Y versus
T plot.

INITIAL BEAM POSITION
Positioned by internal adjustment to any point on the screen.
Position drift is not more than 1 mm/h after 20-min warm-up.
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POLARITY

Positive input to the vertical and horizontal inputs moves
the beam up and to the right.

LINEARITY
The voltage required to produce a 2-cm deflection at any
point on the CRT will not vary more than 5%.

MAXIMUM INPUT VOLTAGE
=+50V combined DC and Peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

Z AXIS

The Z-axis on-time should be at least 9 us to insure good
storage of each written dot. The Z-axis pulse should be timed
so that the system seftling time is completed before unblanking
occurs.

INPUT
Turn-on level (unblanked) is 41V. Turn-off level (blanked)
is 4+0.5V or less. Recommended source impedance for driv-
ing the Z-axis is 1kQ or less.

MAXIMUM INPUT VOLTAGE
=+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

)
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Rear panel of Type 601 Storage Display Unit.

CRT DISPLAY AND STORAGE

TEKTRONIX CRT
5-inch flat-faced bistable storage tube, phosphor similar to P1.

DISPLAY SIZE
8 cm vertically and 10 cm horizontally.

STORED LUMINANCE
At least 3 foot-lamberts.

CONTRAST RATIO
3:1 or greater.
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DISPLAY LINEARITY
HORIZONTAL—No more than 5% difference between any
fwo cm.

VERTICAL—No more than 29 difference between any two cm.
RESOLUTION

100 stored line pairs along the vertical axis. 125 stored line
pairs along the horizontal axis.

LINE WRITING SPEED (STORED)
At least 5cm/ms (at specified resolution).

DOT WRITING TIME
9 us or less is required to write (store) one dot.

INFORMATION STORAGE RATE—I00 thousand dots per s.

VIEWING TIME
Up to 15 min recommended. Longer times may be obtained;
however, erasure of previously stored information becomes
more difficult.

ERASE TIME
200 ms is required to clear screen of stored information.

OTHER CHARACTERISTICS

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 440 Hz, 57 watts
maximum power consumption. Rear panel selector provides
rapid accommodation for six line-voltage ranges.

DIMENSIONS AND WEIGHTS

Height 6 in 153 cm
Width 81/, in 21.6cm
Depth 173 in 44.1 cm
Net weight 17, Ib 8.0 kg
Domestic shipping weight ~24 b ~10.9 kg
Export-packed weight ~30 Ib ~13.6 kg

INCLUDED STANDARD ACCESSORIES
Connector (131-0570-00), connector cover (200-0821-00), two
instruction manuals (070-0747-00).

TYPE 601 STORAGE DISPLAY UNIT ............ $1075

TYPE 601 MOD 146B ...................... $1050
Standard instrument, less cabinet, for mounting in rack
adapter.
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OPTIONAL ACCESSORIES O

Optional accessories serve to extend the usefulness of the
Type 601 in certain applications.

RACK ADAPTER
For mounting two Type 601's side-by-side in a standard 19-
inchiirack;ordertOl& 0T 1500 e e e $ 85

PANEL ASSEMBLY
For covering ', of rack adapter when only one Type 601
is rackmounted, order 016011600 ................ $7.50

C-30A CAMERA
/1.9 lens, magnification variable from 1.5:1 to 0.7:1; Polaroid
Land* Pack-Film Back, order C-30A-P ............... $450

Type 601 to C-30A Camera adapter, order 016-0248-00 $ 15

C-30A CAMERA CARRYING CASE
Constructed of heavy-gage, high-impact plastic, has foam-
backed, vacuum-formed styrene liner. Holds C-30A Cameraq,

all standard accessories and extra film.
Order OV6:0T2600 ,..rui s.viv cviv s 1.5 it inbsis 855 557 § 3905 555 5 $35

*Registered Trademark, Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.



1-MHz X AND Y BANDWIDTH

100-mV/ecm X AND Y DEFLECTION FACTORS
X-Y PHASE DIFFERENCE WITHIN 1° TO 1 MHz
UNIFORMLY SMALL SPOT SIZE

DC-COUPLED Z AXIS

ALL SOLID-STATE DESIGN

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, high-reso-
|ution raster displays with intensity modulation and Y-T plots
of amplitude versus time displays.

Permanent records of the Type 602 display are provided
on Polaroid prints using the Tektronix C-30A Camera with adapt-
er. Two Type 602's may be mounted side-by-side using an
optional rack adapter.

VERTICAL (Y) AND HORIZONTAL (X)

BANDWIDTH—DC to 1 MHz.

DEFLECTION FACTOR—Vertical 90mV/cm to 135mV/cm.
Horizontal 90 mV/cm to 110 mV/cm. Internally variable.

PHASE DIFFERENCE—Within 1° between X and Y to 1 MHz.
INPUT R and C— =<100kQ and =30 pF.
MAXIMUM INPUT VOLTAGE— =10V DC plus peak AC.

Z AXIS

BANDWIDTH—1 MHz.

SIGNAL AMPLITUDE—0.0 to +1V.

INPUT R and C— =100 kQ and =70 pF.

MAXIMUM INPUT VOLTAGE— =10V DC plus peak AC.

CRT
DISPLAY AREA—S8 x 10 cm.
PHOSPHOR—P31.
OTHER

POWER REQUIREMENTS—90 to 136 or 180 to 272 VAC, 48
to 440Hz. 50 W at 115VAC, 60 Hz.
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VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

Signal input is via BNC connectors on the rear panel.

BANDWIDTH
DC to 1 MHz at 3-dB down.

DEFLECTION FACTOR
Vertical—90 mV/cm to 135mV/cm, internally variable.
Horizontal—90 mV/cm to 110 mV/cm, internally variable.

PHASE DIFFERENCE
Not more than 1° between X and Y amplifiers up to 1 MHz.

BEAM POSITION
Front panel vertical and horizontal position ranges permit
setting zero signal position to any point on screen. Posi-
tion shift is not more than 1 mm/h after 20-min warm up.

MAXIMUM INPUT VOLTAGE
=10V DC plus peak AC.

INPUT RC
100kQ ==10% paralleled by 30 pF or less.

RECOMMENDED SOURCE IMPEDANCE
1kQ or less.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: DC to 1 MHz over 0.0V to +1V
range. Signal input is via a BNC connector on the rear panel.

MAXIMUM INPUT VOLTAGE
=+10V DC and peak AC.

INPUT RC
100 kQ paralleled by approx 70 pF.

RECOMMENDED SOURCE IMPEDANCE
1kQ or less.

CRT

TEKTRONIX CRT
5-inch flat-faced rectangular CRT with P31 phosphor stand-
ard, P7 phosphor optional.
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DISPLAY SIZE
8 cm vertically and 10 cm horizontally.

GRATICULE
Standard graticule—internal, parallax-free, variable illumina-
tion.

Optional graticule—internal 8 x 10-cm outline (no graticule
lines).

TRACE WIDTH
Maximum trace width within the 8x 10-cm display area is
14 mils at 0.5-uA beam current.

DISPLAY LINEARITY
The difference in any 2-cm deflection on the vertical axis
is not more than 1%. The difference in any 2-cm deflection
on the horizontal axis is not more than 69%.

The Type 602 provides uniform line width and linearity over
full 8 x 10-cm display area.

Displayed is a low-frequency damped sinewave with 90°
phase difference between X and Y inputs. A 1-MHz timing
sinewave is also applied to the X, Y and Z input. Intensity
modulation with the 1-MHz timing waveform adds the third
display parameter and creates the illusion of depth.



Operating controls are conveniently located behind front panel
door.

OTHER CHARACTERISTICS

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 440 Hz. 50 watts
at 115 VAC, 60 Hz. Rear panel selector provides rapid ac-
commodation for six line-voltage ranges.

TEMPERATURE
Electrical specifications are valid over the range of 0°C to
+50°C ambient.

FINISH
Blue vinyl painted cabinet, aluminum construction.

DIMENSIONS AND WEIGHT (cabinet included)

Height 6 in 153 cm
Width 81/, in 21.6 cm
Depth 173 in 44.1 cm
Net weight 17/, b 79 kg
Domestic shipping weight ~22 Ib ~ 9.9kg
Export-packed weight ~28 |Ib ~127 kg

INCLUDED STANDARD ACCESSORIES

Smoke-gray filter, installed (378-0586-00); two instruction
manuals (070-0799-00).

TYPE 602 DISPLAY UNIT ..................... $700

TYPE (602 MOD TZ4K . . . oovis orosossns s s iis s one $700
Standard instrument with optional internal 8 x 10-cm outline
graticule.

TYPE 602 MOD 146B DISPLAY UNIT ............ $675
Standard instrument, without cabinet, for mounting in rack
adapter. Requires 5'-inch vertical rackmounting space.

If optional P7 phosphor is ordered, smoke-gray filter (378-
0586-00) is deleted and orange filter (378-0595-00) is added.
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OPTIONAL ACCESSORIES

Optional accessories serve to extend the usefulness of the
Type 602 in certain applications.

5V -INCH RACK ADAPTER FOR TYPE 601, 602, and 528
For mounting two instruments side-by-side in a standard 19-
inch rack, order 016-0115-01 ............cccvuuu.... $ 85

PANEL ASSEMBLY
For covering '/, of rack adapter when only one Type 602 is
rackmounted, order 016-0116-00 .................. $7.50

C-30A CAMERA
/1.9 lens, magnification variable from 1.5:1 to 0.7:1; Polaroid
Land* Pack-Film Back, order C-30A-P .............. $450

Type 602 to C-30A Camera adapter, order 016-0248-00 $ 15

C-30A CAMERA CARRYING CASE

Constructed of heavy-gage, high-impact plastic, has foam-
backed, vacuum-formed styrene liner. Holds C-30A Camera,
all standard accessories and extra film.

Order Q1620126:00 ..oc-sismmisnsmenmmmrssmssmsnraT s $35

*Registered Trademark, Polaroid Corporation.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

281




® FLICKER-FREE DISPLAYS

® HIGH RESOLUTION ALPHANUMERIC AND
GRAPHICS DISPLAY CAPABILITIES

® WRITE-THROUGH ABILITY

® REMOTE PROGRAMMING OF DISPLAY
FUNCTIONS

The Type 611 Storage Display Unit permits stored displays
of combined alphanumeric and graphic information from digital
computers and other data transmission systems. The Tektronix-
developed bistable Storage CRT used in the Type é11 eliminates
the need for costly memory devices for refreshing the informa-
tion display and provides high information density without
flicker or drift and with excellent resolution. A write-through
feature provides the operator the ability to visually position the
writing beam to any point on the CRT display area without
distrubing previously stored information. All solid-state circuit
design insures long-term stable performance. The standard
instrument provides a vertical format display area with the same
aspect ratio as a typewritten page. A horizontal format display
is available in a Type 611 Mod 162C.
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VERTICAL AND HORIZONTAL

CALIBRATED DEFLECTION FACTOR—I1-V full screen deflection
X and Y axis.

SETTLING TIME—3.5 us/cm + 5 ps.

Z AXIS
TURN-ON LEVEL—+1V or greater.
TURN-OFF LEVEL—+0.5V or less.
INPUT RC—100 kQ paralleled by 50 pF.

STORAGE CRT

DISPLAY AREA—Vertical—21 cm, Horizontal—16.2cm. 25%
incrementally storable.

RESOLUTION—Equivalent to 400 stored line pairs along the
vertical axis; 300 stored line pairs along the horizontal axis.

ERASE TIME—O0.5 seconds.
DOT WRITING TIME—20 ps

OTHER

REMOTE CONTROL OF ERASE, NON-STORE, VIEW AND
WRITE-THROUGH

POWER REQUIREMENTS—90 to 136 or 180 to 272 VAC, 48
to 66 Hz, 250 watts.




58,2,300:D0 6
B1.70 F X=175,2,425:D B
31.80 F ¥=175,2,4253D0 &

ISOMETRIC CUBE

W 1

¥=5@:D 1.538 Y=300:D 1.535 X=50:D 1.6:5 X=300:D 1.6

X=50,2,17535 Y=XiD B
X=300,2,425:5 Y=X-252:D B
X=50,2,175:S Y=X+250:;D &
X=200,2,425:5 Y=X:D B

Y=1753D 1.7:5 Y=425:D 1.7:8 X=175:D 1.Bi8 X=4253D 1.8

2.1

X=50,2,300:D &

The Type 611 Storage Display Unit is ideally suited for information display applications. Up
to 4000 alphanumeric characters may be stored and legibly displayed. The above photo,
and the photo at the top of page 284, was taken from a Type 611 used as the readout

device of a remote computer terminal.

OPERATING FUNCTIONS

The Erase, Non-Store, Write-Through and View operating
functions are remotely programmable through contacts at the
remote program connector on the rear panel. An Erase Interval
signal is also provided at this connector. X, Y, Z inputs are
provided through rear BNC connectors or the remote program
connector (optional). Manual control of Erase and View is pro-
vided on the front panel. Remote programming of the Type 611
is achieved by grounding the appropriate contacts at the rear
program connector. The remote switching device must be
capable of switching +10V to approx ground (4+0.5V to
—10V) and handle up to 5mA of current.

A “ready-to-write" mode is established by erasing the CRT.
When the new information has been written, the instrument will
be in the "view" mode for approximately one minute and will
then automatically switch to the "hold" mode. This holds in-

formation stored on the CRT at a low brightness to improve CRT
life. Pressing the VIEW switch while in the “hold” mode re-
turns instrument to the “view" mode for approximately 1 minute.

A special “write-through” feature is provided and is pro-
grammed through the rear-panel program connector. When the
program contact is closed the CRT beam is unblanked if Z-axis
is activated, and ‘“viewed" without destroying previously stored
information, and without storing new information. A combina-
tion of reduced beam current and beam movement to form a
circular small diameter Lissajous pattern prevents storage.

The Intensity, Focus, Operating Level, Power Switch and Test
Spiral controls are located behind a front-panel access door.
Pushing the Test Spiral switch causes the instrument to complete
an erase cycle and store a single-shot test pattern presentation.
Pulling TEST SPIRAL switch provides a “non-store’” mode with
repetitive test pattern for focusing and other tests.
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Alphanumeric and graphic display taken from a Type 611 used in a re-

mote computer terminal application.

VERTICAL AND HORIZONTAL AMPLIFIERS

DEFLECTION FACTOR
Vertical—1-V full scale (16.2 cm for square format or 21 cm
for rectangular format), accuracy within 2%.
Horizontal—1-V full scale (16.2 cm), accuracy within 2%.
With Attenuation Resistors—Up to 75-V full screen for verti-

cal or horizontal deflection can be obtained by adding
attenuation resistors to input circuits.

INITIAL BEAM POSITION
Any one of 9 initial beam positions can be selected by inter-
nal switches. Each position is adjustable ==10% of full scale
both vertically and horizontally.

SETTLING TIME
3.5 ps/cm + 5 ps, to within 1 spot diameter of final position.
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POLARITY

Positive input to the vertical and horizontal inputs moves the
beam up and to the right.

LINEARITY

The voltage required to produce a 2-cm deflection at any
point on the CRT will not vary more than 10%.

MAXIMUM INPUT VOLTAGE
=50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 60 pF.

POSITIONAL STABILITY
0.16 mm (or less)/hour with 75-Q source impedance at 20° C \
to 30° C. Within 1.6 mm/hour with 75-Q source impedance at ’
10° C to 50° C. Reference 25° C.



Z-AXIS

INPUT
Turn-on level (unblanked) is +1V. Turn-off level (blanked)
is 40.5V.

MAXIMUM INPUT VOLTAGE
+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

Rear panel of Type 611 Storage Display Unit.

CRT DISPLAY AND STORAGE

TEKTRONIX CRT
11-inch flat-faced bistable storage tube, phosphor similar to P1.

DISPLAY SIZE
Vertically—21 cm (approx 8%, in), Horizontally—16.2 cm
(approx 67/,4 in). Display area is up to 25% incrementally
storable.

STORED LUMINANCE
At least 3 foot-lamberts.

CONTRAST RATIO
3:1 or greater.

RESOLUTION
4,000 characters based on a 90 x 70 mil matrix, clearly legible
with good spacing. Equivalent to 400 vertical x 300 horizontal
stored line pairs. (Resolution is measured using 400 x 300
stored dots since closely spaced line pairs exceed 259% incre-
mental storage.)

VIEWING TIME
Less than 15 min recommended. Viewing time may be
longer; however, erasure of previously stored information

‘ becomes more difficult.

TYPE 6 11

Type 611 MOD 162C features a horizontal display format.

ERASE TIME
500 ms or less.

DOT WRITING TIME
20 ps is required to write (store) one bit of information.

OTHER CHARACTERISTICS

ERASE INTERVAL PULSE
A negative-going erase pulse is provided at the rear program
connector to inhibit external equipment during an erase cycle.
Amplitude is approx 10V, source impedance approx 2 kQ.

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 66 Hz, 250 watts
maximum at 115V and 60 Hz. Rear panel selection provides
rapid accommodation for six line-voltage ranges.

DIMENSIONS AND WEIGHT

Height 117 in 30.1 ecm
Width 115/ in 29.5cm
Depth 2233 in 56.8 cm
Net weight 51 Ib 23.1 kg
Domestic shipping weight 62 b 28.1 kg
Export-packed weight 72 b 32.6 kg

INCLUDED STANDARD ACCESSORIES
External program connector (131-0570-00); connector cover
(200-0821-00); 3 to 2-wire adapter (103-0013-00); two instruc-
tion manuals (070-0752-00).

TYPE 611 STORAGE DISPLAY UNIT .......... $2500
TYPE 1611 MOD 162C ... s o6 ionume osess spmpumsmspe e $2500

Horizontal display format with same accessories as standard
instrument.

U.S. Sales Price FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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GRAPHIC COMPUTER TERMINAL

286

TFAO0R
GRAPHIC

COMPUTER
TERMINAL

The Tektronix Type T4002 Graphic Computer Terminal is a
completely self-contained, desk-top, information display system
designed to facilitate rapid and efficient exchange of infor-
mation between man and computer. Complete communication
interaction is achieved through a solid-state, data-entry key-
board and visual displays of high-resolution alphanumerics
and graphics. A Tektronix developed, direct-view storage
cathode-ray tube is used as the display medium. High-density
alphanumerics and complex graphics are presented without
flicker or drift. Resolution achieved is equivalent to 400 x 300
line pairs.
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CHARACTERISTIC SUMMARY

CONTROL PANEL DISPLAY CHARACTERISTICS

KEYBOARD—Full USASCII (128 codes). DISPLAY AREA—6'/, inches x 8/ inches.
POWER—Key switch. ERASE TIME—0.5 second.
CONTROL LOCK—Key switch for security purposes. LUMINANCE— >3 fL.
MODE CONTROLS: CONTRAST RATIO— >3:1.

On line/local. RESOLUTION—Equivalent to 400 x 300 line pairs.

Computer status indicator (ready/busy).

Input (keyboard/auxiliary). DISPLAY CAPABILITY

Output (display/auxiliary or both). 96 USASCIl symbols including both upper and lower case
SPECIAL FUNCTIONS: characters, numbers and special symbols.

Page full—Halts output when screen is full.

Margin shift—Allows four margin positions for increased
information.

Error indicator—Lights on detected error.

Data received—Indicates computer output.

Interrupt—Used to halt computer output.

GRAPHICS:
Point plot.
Incremental plot.
Linear interpolation (vector).
1024 x 1024 addressable points.

ALPHANUMERIC:

INTERFACE SYs
. TYPE 4801—For Digital Equipment Corporation PDP-8 Series 80 symbols per line.
Computers. 2 sizes of characters under program control (others avail-
TYPE 4802—For Bell System Type 201 and Type 202 data able). ]
sets and other compatible modems or high- Approximately 1000 characters per second writing capa-
speed data systems. bility.
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CONFIGURATION

All of the elements required to effectively communicate with
a computer are contained within the T4002 console. System
components are: display unit; terminal control; character
generator, input/output interface; and keyboard. Space is
provided within the terminal to accommodate an auxiliary
module for expanding system capability. Interfaces are
available for direct coupling to computers or data com-
munication systems.

DISPLAY UNIT

A Tektronix, 11-inch, direct-view, bistable storage tube is
used as the display medium. High-density alphanumerics
and complex graphics are presented without flicker or drift.
The 6'/;-inch by 8/;-inch screen will accommodate up to 35
lines of alphanumeric characters with 80 symbols per line.
More than 2800 characters may be displayed with excellent
clarity. Resolution achieved is equivalent to 400 x 300 line
pairs. The luminance level of stored information is at least
3 fL and contrast ratio at least 3:1. Stored information may
be erased in 0.5 seconds or less.

KEYBOARD

Manual entry of data is through a solid-state keyboard with
full USASCII capability (128 codes). 96 upper and lower-case
characters, numbers and special symbols are provided for
alphanumeric data entry. Two sizes of characters are under
program control with others available. 32 additional con-
trol characters are included for communications between the
computer and the terminal.

TERMINAL CONTROL
The terminal control provides timing logic, data buffers and
interconnection logic for the character generator, keyboard
and auxiliary module. Linear interpolation is a function of
the terminal control, D/A converters and plot logic. 1024
x 1024 points are addressable.

CHARACTER GENERATOR

The character generator provides a set of 94 USASCII print-
able characters. Two sizes of characters are under program
control, 70 x 90 mils and 140 x 180 mils. Up to 1000 char-
acters per second (average) may be generated and stored
on the display tube.

CONTROLS AND INDICATORS

In addition to a standard alphanumeric keyboard, other con-
trols are provided to enhance ease of operation. The num-
ber of panel controls are minimized and control functions
made automatic where practical (see photo of control panel).

1. Control Characters—The USASCIl provides for 32
control characters to be utilized for communication
between computers and remote 1/O equipment. Keys
to activate these control characters are provided on
the right portion of the keyboard.

2. VIEW—Switches the display from a hold mode to a
view mode for approximately 1 minute.

3. ERASE—Erases the display.

A

Format Controls—Provide a means of moving the
cursor when fixed-format alphanumerics are used.
The five format buttons (top left of keyboard) move
the cursor UP, DOWN, RIGHT, LEFT or HOME (fixed
reference point).

5. POWER—Key switch for Power ON/OFF and CON-
TROL LOCK. Control lock position locks out all key-
board and control functions.

6. ON LINE/LOCAL—Controls on-line and off-line termi-
nal operation and indicates status.

7. READY/BUSY—Indicator to signal the status of the
computer when an initial inquiry is made from the
terminal.

1l {
| oama
’; i RECEIVED

| INTERRUPT
{
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INPUT—Permits selection of KEYBOARD or AUXILI-
ARY as input to computer. Indicates status.

OUTPUT—Permits selection of the DISPLAY or AUX-
ILIARY or both to receive output from computer. In-
dicates status.

. PAGE FULL—Indicates full page and stops information
from computer.

. MARGIN SHIFT—Allows a choice of four margin posi-
tions, starting on the left and moving to the right.
Useful when writing columns of short statements.

. ERROR/HALT—Indicates echoplexed character is not
identical to the character sent. HALT control allows
a halt on data error detection.

. DATA RECEIVED—When the computer makes an entry
to the display, the indicator lights. Pressing the con-
trol extinguishes the indicator.

. INTERRUPT—Any time the computer is sending data,
all controls on the terminal are inhibited except the
INTERRUPT switch (and the POWER switch). Pressing
this switch stops the transmission and allows the op-
erator to send data to the computer.

. DIRECT/COMPOSE—Controls text editing function and
indicates status.

Direct: Each character is processed as it is typed.
Compose: Each character is sent to an editor-buffer for
future corrections, additions, or processing.

. OVERFLOW/CLEAR—Overflow indicator lights when
the editor-buffer capacity is exceeded. Depressing the
control will clear the editor-buffer of stored information.

. TRANSMIT—Depressing the control switches the ter-
minal to direct and processes the information stored in
the editor-buffer.

Rear panel of Type T4002

rvee T4002

OTHER CHARACTERISTICS

POWER REQUIREMENTS
Quick-change line-voltage selector provides three ranges:
90 to 110V, 104 to 126V and 112 to 136 V. 48 to 66 Hz,
375 watts maximum at 117V and 60 Hz. An AC outlet, with
power controlled by the terminal ON/OFF switch, is pro-
vided at the rear panel for auxiliary equipment. Maximum
available power from the outlet is 300 watts.

OPERATING TEMPERATURE
Normal operation over 20° C to 50° C range.

DIMENSIONS AND WEIGHTS
Height 19, inches
Length 35 inches
Width 19 inches
Net weight 103 pounds

TYPE T4002 GRAPHIC COMPUTER TERMINAL . ... $8000

OPTIONS

INPUT/OUTPUT INTERFACE

The terminal interface provides code conversion, logic levels
and necessary connections to interface with a computer or
data communication system. Initially two types of interface
are available: Type 4801 for Digital Equipment Corpora-
tion PDP-8 Series Computers; and Type 4802 for interface
with Bell System Type 201 and Type 202 Data Sets and other
compatible acoustic modems or high-speed data systems.

TYPE 4801 DEC PDP-8 SERIES INTERFACE, WITH CABLE

TYPE 4802 DATA COMMUNICATIONS INTERFACE, WITH

AUXILIARY MODULE
Provision is made inside the terminal console for an auxiliary
plug-in module to expand future capability. Inputs to periph-
eral gear and outputs from peripheral gear such as teleprint-
ers, tape readers and magnetic recorders are feasible. A
blank plug-in is available to satisfy unusual or special de-
sign requirements.

AUXILIARY MODULE, order 040-0507-00

CAMERA
A specially designed camera will be available that permits
photographing displays on Polaroid film for permanent
records.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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Information Display Reference

601 5-Inch Storage Display Unit

602 5-Inch Display Unit ... ...

611 11-Inch Storage Display Unit
T4002 Graphic Computer Terminal
4501 Scan Converter Unit .. ... ..

In recognition of the increasing needs for readout devices for
computer consoles and remote terminals, Tektronix has devoted
considerable time and effort to designing and producing display
components which will effectively fulfill these needs. These
products cover a wide range of applications including scientific
research, process monitoring, production control, retrieval of
information necessary for managerial decisions, classroom
needs, and computer program development.

The following is a summary of the Tektronix Information Dis-
play Devices. The specification pages contain a more detailed
description of the technical aspects and full capabilities of
each device.

SRS My

Type 601 Storage Display Unit

The Type 601 Storage Display Unit provides stored displays of
alphanumeric and graphic information from digital computers
and other data transmission systems. Costly memory devices for
refreshing the information display are not necessary. Resolu-
tion is specified at 100 (vertical) and 125 (horizontal) stored
line pairs for the 8 x 10 cm display area. X, Y, Z inputs are
provided through rear BNC connectors or through the remote
program connector.

Type 602 Display Unit

The Type 602 Display Unit is a compact, solid-state refreshed
instrument with excellent resolution providing .accurate displays
of information through X, Y, and Z signal inputs. The Type 602
is particularly suited for applications which require unusually
high resolution. Maximum trace width within the 8 x 10-cm dis-
play area is 14 mils at 0.5 uA beam current. Typical application
areas are: phase shift and frequency ratio measurements,
graphic and alphanumeric displays from computers, high-resolu-
tion raster displays with intensity modulation and Y-T plots of
amplitude versus time.
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The Type 611 Storage Display Unit is designed to function as a
readout device for computer terminals. With X, Y,and Z input
signals provided by peripheral equipment, this instrument is
capable of displaying high-density alphanumeric and com;{'“
graphic information without drift or annoying flicker. The screc.
is 21 cm x 16.2cm with resolution equivalent to 400 (vertical)
and 300 (horizontal) stored line pairs. 4000 characters, 90 x 70
mils in size may be clearly displayed.

Type 4501 Scan Converter Unit

A

e

The Type 4501 Scan Converter Unit is an analog memory device
with readout in the form of a composite television signal. Infor-
mation written on its 5-inch storage tube from a computer or
other source is converted to composite video or modulated RF
for convenient viewing on large-screen television monitors or
receivers. The bright displays achieved in this manner are
ideal for individual or group viewing under high-ambient light
conditions. A Tektronix, 5-inch rectangular bistable storage
tube is utilized as the memory device and provides resolu¥ =
equivalent to 100 by 125 stored line pairs. Output frofiﬂf.
single scan converter may be looped through a number of
monitors for viewing at remote locations. Multiple scan con-
verter outputs can be mixed for color displays.
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Type T4002 Graphic Computer Terminal

y
i

The Type T4002 is a completely self-contained, desk-top infor-
mation system which provides a high-resolution, flicker-free
display with both high-speed complex graphic and high-density
alphanumeric capability. Its unique direct-view storage tube
eliminates the requirement for a separate refresh memory and
minimizes the information rate requirements of the data source.
The annoying flicker associated with most refreshed displays
is also eliminated. The new data is written only once and data
can therefore be sent to the terminal at a convenient rate of
2000 characters per second (AVERAGE).

{ ' T4002 Graphic Computer Terminal consists of a display unit,
terminal control, character generator, keyboard module, input/
output interface and auxiliary unit.

The direct-view bistable storage tube provides most of the
economic advantage of this type of system by eliminating costly
refresh memory devices. The slower speed allows the use of
software for much of the data formatting and data control func-
tions. An analog character generator, with its characteristic of
high-accuracy and low-slew rate also contributes to the low-
system cost.

The 11-inch, flicker-free display (6-1/2 x 8-1/4-inch screen)
accommodates 39 lines of alphanumeric characters of 85 sym-
bols each, permitting more than 3000 characters to be displayed.
Resolution is equivalent to 287 x 400 line pairs. Stored infor-
mation may be erased in less than 0.5 second.

The terminal control provides timing logic, data buffers, inter-
connection logic, function decoding, line-buffer control, D/A
converters and plot logic for the character generator, keyboard
and auxiliary module. All the data is routed and priorities
determined by the terminal control.

The character generator provides a complete set of USASCII
printable characters with both upper and lower case, numerals
and special symbols. Two sizes of characters are under pro-
gram control.

The control panel is designed for ease of operation with panel
controls held to a minimum by automatic control functions. The
standard keyboard contains keys for 96 USASCII characters
and 32 control characters.

To ensure maximum flexibility, the terminal can be interfaced
with the following Tektronix Display instruments.

Type 601 ................... (6-inch storage monitor)
Type 602 ............ (6-inch high-resolution monitor)
L0 R A ——— (11-inch storage monitor)

Type 4501 Scan Converter .. (large-screen TV display)
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The T4002 is designed to use existing software as much as pos-
sible. TTY teletype interface is provided to allow complete
compatibility with common existing teletype terminals. Thus,
the user who is connected into a time-share service or computer
with a regular teletype can connect the terminal with no change
in software. Note: There may be a teletype-speed limitation
unless the computer interface is modified to eliminate the time
delays for TTY teletype. Once this high-speed link is available,
however, the full capabilities of the Tektronix Type T4002 may
be utilized.

Four modes of display are selectable on the Type T4002: (1)
Alphanumeric, (2) Point plotting, (3) Incremental plotting, and
(4) Linear interpolation plotting. A fixed grid of 1024 x 742
viewable points are available in any of the four modes.

The following discusses three modes of graphic displays select-
able on the T4002. Programs that have been developed in any
of the three modes mentioned below will generally be suitable
for use with the Type T4002 with only minor modifications.

1. Point Plot: The point-plot mode generates a display by pro-
viding a separate address for each point and then plotting
it. Although there is no restriction on where the point is
placed, this mode can be inefficient because of the amount
of data required to draw a graphic display.

2. Incremental Plot: Incremental-plot mode is widely used by
mechanical plotters. The display is generated by providing
an address for the beginning point. The next point must be
adjacent in one of eight directions and may be printed or not
printed. This incremental technique saves data bits com-
pared to the point-plot mode.

3. Linear Interpolation: The linear-interpolation mode provides
a beginning and ending address. A line is then generated
between the two points. This vector-type dispiay aliows
smoother lines to be drawn since the beginning and ending
points are the only points that must be on the fixed grid.
Because minimal data is required to draw graphics, this mode
is particularly appropriate for transmitting data over phone
lines.

One of the greatest advantages of the computer terminal is the
fact that programming is made so much easier and quicker.
When writing and “debugging” programs, a teletype readout is
slow enough that the programmer often loses his train of
thought. The mind usually thinks much faster than a teletype
can print out program elements. The tremendous speedup of
the T4002 with its quick readout allows a rapid input back into
the system. Thus, ideas and changes are applied without delay
and the effects may be immediately observed. This interactive
display capability is particularly important when developing
graphics programs, since there is little delay from program
development to program observation.

LINE BUFFER

The new Line-Buffer feature of the T4002 Graphic Computer
Terminal consists of a one-line, 84-character local memory. This
memory is used in conjunction with a 1-cm x 21-cm refreshed
area at the bottom of the tube. The information is in alpha-
numeric form, thus the user can edit the text before sending the
information to the computer as a one-line message block. Infor-
mation may be updated and verified, corrected if necessary,
before it is sent to the computer.

Use of the Line-Buffer feature is as follows: The COMPOSE
button is pressed to change operation from DIRECT to COM-
POSE. At this time, any characters previously entered into the
Line Buffer are presented in one line across the bottom of the
tube. Information can be changed in one of several manners.
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The CLEAR button clears the Line Buffer and the cursor reverts
to the left-hand edge of the refreshed area (point of entr
next character). The desired text is typed, entered into™. =
buffer memory and appears in the Line-Buffer area. When maxi-
mum capacity is reached, the FULL button is lighted to alert
the operator. Once the message is complete, pressing the
SEND button sends all of the text to the computer as a block
of data. The buffer memory is not erased until the CLEAR
control is pressed. Therefore, if an error is made during trans-
mission, the text can be recalled and sent to the computer a
second time.

This operation offers two advantages. First, text is edited and
you know it is correct before you send it; second, it allows you
to send a burst of text (i.e., one complete line as opposed to
a number of individual characters) which minimizes transmission
time.

The Line-Buffer area is also convenient for correcting messages.
If the message is not correct as first typed, editing is ac-
complished as follows: The keyboard is backspaced until the
cursor is positioned above the location where a change is
desired. Backspacing across a character erases that character
from the buffer memory. The character is deleted and the
erased part of the text is retyped.

The Line Buffer operation combines many of the advantages
of refreshed terminal with the advantages of the direct-view
storage tube. This feature is particularly desirable where rel-
atively unskilled operators require information over a time-
share network, e.g., parts information and parts drawing ap-
plications where a very small amount of input must be accurate.

Another area of Line-Buffer usage is when the terminal is used
as a remote “batch” device. Such a use requires upda’
of information in computer files. The information that is be. |
sent to the computer is the updated information and must be
correct. Therefore, it is desirable to compose and verify the
entire entry before sending it to the computer.

INTERFACE UNITS

Several interface options are available for the T4002 which
increase its efficiency and versatility as a data communications
terminal.

Type 4801 and Type 4803 Interface Unit

The Type 4801 Interface Unit is designed to interface the Tek-
tronix Graphic Computer Terminal to the Digital Equipment
Corporation’s PDP-8 Series of computers with negative input/
output buses. The Type 4803 Interface Unit is designed to
match the Tektronix Graphic Computer Terminal to the Digital
Equipment Corporation’s PDP-8 Series of small computers with
positive input/output buses. (The following applies to the Type
4801 and Type 4803.) Data is transferred in parallel under Pro-
gram Data Transfer control of the PDP-8. When receiving input
data from the PDP-8, the unit decodes the data, converts the
logic, and provides transfer timing information to the Terminal
Control. When transmitting output data, the unit changes the
Terminal Control data to match the PDP-8 logic and transfers
it under control of the computer’s timing pulses. Each unit has
its own external interconnecting cable wired for direct con-
nection to the PDP-8’s Input/Output Bus.

Type 4802 Interface Unit

The Type 4802 is designed to allow the Tektronix Graphic Com-
puter to communicate with devices which transfer data ser

in either a full or half duplex mode. It is designed to coni

to EIA Standard RS-232-B (October, 1968) which defines the
minimum required circuits and electrical signal characteristics
for exchanging binary serialized data. The Type 4802 has its
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own internal clocks or it can be synchronized with external
t;" Y signals. Therefore, it is compatible with synchronous and
a%y..«:hronous modems. It has its own external interconnecting
cable which matches up with many of the most common
modems.

The main feature of the Type 4802 is that it gives the Graphic
Computer Terminal the capability of working with time-sharing
computers over telephone lines. The Type 4802 is wired at the
factory to interface with a particular modem specified by the
customer. Therefore, the customer, when ordering a Type 4802
must specify a baud transmit and receive rate. The unit he
receives will be wired accordingly. Additional timing interface
cards may be purchased to adapt the Type 4802 to different

modems. :
APPLICATIONS

The following are intended to illustrate examples of Type T4002
applications. These brief examples should not be considered
as all encompassing. The Type T4002 is a versatile Graphic
Computer Terminal capable of solving an extremely wide range
of applications.

MATHEMATICAL CALCULATION

The most common usage of time-sharing terminals today is cal-
culation. With FORTRAN, engineers and scientists can create
complex and highly repetitive routines for the computer to
handle, insert the variables or parameters, and in a very short
time obtain output. This allows exploration of a broad range
of possible solutions, and decision-making based on analysis
of a large sample or of ALL possible outcomes.

The T4002 is particularly useful in this kind of problem solving
when the output is graphic rather than numeric. Certain kinds
of problems need to be reduced to graphic form just to enable
the user to understand the answer. Other problems lend them-
selves to easier solution when graphics can be used to reduce
a mass of data to a form from which conclusions can more
easily be drawn.

INQUIRY PROCESSING

The Entire keypunch, key verify, card handling sequence is elim-
igmed in data processing applications when a display terminal
. .ed for reference, addition, and correction. A typical ap-
pi‘i'cation would be master file of customers with frequent re-

quests for access to change data or to obtain information on
which to take action. A personnel system in a medium or |large-
size corporation would be another data base which could be
economically handled with display terminal access and input.
Particular advantage is gained in situations where the customer
is “on-line” at the same time as his record is (Customer ser-
vice Telephone answering).

MANAGEMENT INFORMATION RETRIEVAL

A series of displays, graphs, or charts, with appropriate titling
and explanations is very conveniently displayed with the T4002
on the executive's desk top. It can be called up by the execu-
tive himself, using simple instructions to the computer. The
individual manager can implement his own particular needs for
information, with the emphasis on data summary and exception
reporting, within a standardized format so that the programming
effort does not become prohibitive. Updating of the data for
these displays can be done automatically with the updating
cycles of the master files.

PROGRAMMING AND DEBUGGING

The T4002 is well suited for use in a time-sharing or multi-
programming environment, particularly for on-line conversational
program development. The terminal can be connected to a
computer with a BASIC support program in its library and the
user can begin to write his problem-oriented program. As each
line of the program is completed, the computer will examine it
against the parameters of the support program and respond on
the display screen. The transmission speed and display writing
speed of the T4002 make program development and debug-
ging more efficient. When the programmer wishes to review
the program written, for whatever reason, he can quickly scan
““page after page” in rapid succession. When the program is
completed, it can be assigned a place in the program library,
located in a high-speed data storage unit, peripheral to the
central computer, available for immediate use.
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601

® BISTABLE STORAGE

® 1-V FULL-SCALE DEFLECTION FACTOR FOR
VERTICAL AND HORIZONTAL DIFFERENTIAL
AMPLIFIERS

® REMOTE PROGRAMMING OF DISPLAY
FUNCTIONS

® ALL SOLID-STATE DESIGN

The Type 601 Storage Display Unit provides stored displays
of alphanumeric and graphic information from digital computers
and other data transmission systems. The Tektronix-developed
bistable Storage CRT used in the Type 601 eliminates the need
for costly memory devices for refreshing the information display.
The built-in vertical and horizontal differential amplifiers permit
Y versus T plots up to 100 kHz for remote storage monitor ap-
plications. All solid-state modular circuit design insures long-
term stable performance.

OPERATING FUNCTIONS

The Erase and Non-Store operating functions are remotely
programmable through contacts at the remote program con-
nector on the rear panel. An Erase Interval signal is also pro-
vided at this connector. X, Y, Z inputs are provided through
rear BNC connectors or the remote program connector. Manual
control of Erase and Power On-Off is provided on the front
panel. A “ready-to-write' mode is established by erasing the
CRT manually or remotely. Remote programming of the Type
601 is achieved by grounding the appropriate contacts at the
rear program connector. The Intensity, Focus, Astigmatism,
and Operating Level Controls are located behind the front
access door for convenience of the operator.
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5-Inch Storage Display 601

TYPE 601 |

STORAGE
DASPLAY UNIT

VERTICAL (Y) AND HORIZONTAL (X)

CALIBRATED DEFLECTION FACTOR—1-V full-screen deflection
X and Y axis.

INFORMATION STORAGE RATE—100 thousand dots per

second.

Z AXIS

TURN-ON LEVEL—+41V or greater. C/
TURN-OFF LEVEL—+0.5V or less.
INPUT RC—T100 kQ paralleled by 50 pF.

STORAGE CRT

DISPLAY AREA—Vertical—8 cm, Horizontal—10 cm.

RESOLUTION—Vertical—100 stored line pairs, Horizontal—125
stored line pairs.

ERASE TIME—200 ms.
DOT WRITING TIME—? pus.

OTHER

REMOTE CONTROL OF ERASE AND NON-STORE

POWER REQUIREMENTS—%0 to 136 or 180 to 272 VAC, 48 to
440 Hz, 57 watts max power consumption.




601 5-lnch Storage Display 601

Stored display of standard ASCIl character sets.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

DEFLECTION FACTOR
Vertical—1 V for 8-cm deflection, adjustable from 0.75V to
p 1.1V using internal controls.

“orizontal—1'V for 10-cm deflection, adjustable from 0.9V
to 1.1 V using internal controls.

With Attenuation Resistors—Up to 150-V full screen can be
obtained by adding attenuation resistors to input circuits.

PHASE SHIFT
Not more than 1° between X and Y up to 100 kHz.
Y-T DISPLAYS
Useful to 100 kHz for displaying waveforms on a Y versus
T plot.

INITIAL BEAM POSITION
Positioned by internal adjustment to any point on the screen.
Position drift is not more than 1 mm/h after 20-min warm up.

POLARITY
Positive input to the vertical and horizontal inputs moves
the beam up and to the right.

LINEARITY
The voltage required to produce a 2-cm deflection at any
point on the CRT will not vary more than 5%.

MAXIMUM INPUT VOLTAGE
+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

Z AXIS

. e Z-axis on-time should be at least 9 us to insure good
storage of each written dot. The Z-axis pulse should be timed
so that the system settling time is completed before unblanking
occurs.

4

INPUT
Turn-on level (unblanked) is 4+1V. Turn-off level (blanked)
is +0.5V or less. Recommended source impedance for driv-
ing the Z-axis is 1kQ or less.

MAXIMUM INPUT VOLTAGE
=+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

o

Rear panel of Type 601 Storage Display Unit.

CRT DISPLAY AND STORAGE

TEKTRONIX CRT
5-inch flat-faced bistable storage tube, phosphor similar to P1.

DISPLAY SIZE
8 cm vertically and 10 cm horizontally.

STORED LUMINANCE
At least 3 foot-lamberts.

CONTRAST RATIO

5:1 or greater.

TYPICAL AGING TREND

FOOT LAMBERTS

LUMINANCE

STORED

1000 2000 3000 4000

STORE MODE HOURS

Typical Aging Trends with Normal Usage

Normal usage is defined as uniform use of all parts of the display
area. The Type 601 CRT storage area has improved target stability
which extends view time and keeps long-term aging characteristics
relatively uniform.
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DISPLAY LINEARITY
HORIZONTAL—No more than 59% difference between any
two cm.

VERTICAL—No more than 2% difference between any two cm.

RESOLUTION
100 stored line pairs along the vertical axis. 125 stored line
pairs along the horizontal axis.

LINE WRITING SPEED (STORED)
At least 5 cm/ms (at specified resolution).

DOT WRITING TIME
? us or less is required to write (store) one dot.

INFORMATION STORAGE RATE—I100 thousand dots per s.

VIEWING TIME
Up to 15 min recommended. Longer times may be obtained;
however, erasure of previously stored information becomes
more difficult.

ERASE TIME
200 ms is required to clear screen of stored information.

OTHER CHARACTERISTICS

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 440 Hz, 57 watts
maximum power consumption. Rear panel selector provides
rapid accommodation for six line-voltage ranges.

DIMENSIONS AND WEIGHTS

Height 6 in 153 cm
Width 81, In 21.6cm
Depth 173/ in 44.1 cm
Net weight 17, b 8.0 kg
Domestic shipping weight ~24 |b ==10.9 kg
Export-packed weight =230 b ~=13.6 kg

INCLUDED STANDARD ACCESSORIES
Connector (131-0570-00), connector cover (200-0821-00), two
instruction manuals (070-0747-00).

TYPE 601 STORAGE DISPLAY UNIT ............ $1175

TYPE 601 MOD 146B ...................... $1150
Standard instrument, less cabinet, for mounting in rack
adapter.
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5-Inch Storage Display

601

OPTIONAL ACCESSORIES ‘

Optional accessories serve to extend the usefulness of the
Type 601 in certain applications.

RACK ADAPTER
For mounting two Type 601's side-by-side in a standard 19-
inch rack, order 016-0115-02 . ..... ... vrireenon., $ 95

PANEL ASSEMBLY
For covering ', of rack adapter when only one Type 401
is rackmounted, order 016-0116-00 .................. $ 8

C-30A CAMERA
f/1.9 lens, magnification variable from 1.5:1 to 0.7:1; Polaroid
Land* Pack-Film Back, order C-30A-P ................ $480

Type 601 to C-30A Camera adapter, order 016-0248-00 $ 16

C-30A CAMERA CARRYING CASE
Constructed of heavy-gage, high-impact plastic, has foam-
backed, vacuum-formed styrene liner. Holds C-30A Cameraq,
all standard accessories and extra film.

Qrder Q16012800 :.isvmivuisnisnsiomssmionnsmnens $ 38

*Registered Trademark, Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.



602 5-Inch, 1 MHz Display 602

ﬁ:m

® 1-MHz X AND Y BANDWIDTH

® 100-mV/em X AND Y DEFLECTION FACTORS
® X-Y PHASE DIFFERENCE WITHIN 1° TO 1 MHz
® UNIFORMLY SMALL SPOT SIZE

® DC-COUPLED Z AXIS

® ALL SOLID-STATE DESIGN

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, high-reso-
lution raster displays with intensity modulation and Y-T plots
of amplitude versus time displays.

Permanent records of the Type 602 display are provided

on Polaroid prints using the Tektronix C-30A Camera with adapt-
W Two Type 602's may be mounted side-by-side using an
onal rack adapter.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

BANDWIDTH
DC to 1 MHz at 3-dB down.

DEFLECTION FACTOR
Vertical—90 mV/cm to 135mV/cm, internally variable.

Horizontal—90 mV/cm to 110 mV/cm, internally variable.

PHASE DIFFERENCE
Not more than 1° between X and Y amplifiers up to 1 MHz.

BEAM POSITION
Front panel vertical and horizontal position ranges permit
setting zero signal position to any point on screen. Posi-
tion shift is not more than 1 mm/h after 20-min warm up.

MAXIMUM INPUT VOLTAGE
+10V DC plus peak AC.

INPUT RC
100 kQ =+10% paralleled by 30 pF or less.

RECOMMENDED SOURCE IMPEDANCE

(kQ or less.

TYPE 802
DISPLAY UnI

CHARACTERISTIC SUMMARY

VERTICAL (Y) AND HORIZONTAL (X)

BANDWIDTH—DC to 1 MHz.

DEFLECTION FACTOR—Vertical 90 mV/cm to 135mV/cm.
Horizontal 90mV/ecm to 110 mV/cm. Internally variable.

PHASE DIFFERENCE—W.ithin 1° between X and Y to 1 MHz.
INPUT R and C— =100kQ and =30 pF.
MAXIMUM INPUT VOLTAGE— =10V DC plus peak AC.

Z AXIS
BANDWIDTH—I1 MHz.
SIGNAL AMPLITUDE—O0.0 to +1V.
INPUT R and C— =100 kQ and =70 pF.
MAXIMUM INPUT VOLTAGE— =10V DC plus peak AC.

CRT
DISPLAY AREA—8 x 10 cm.
PHOSPHOR—P31.

OTHER

POWER REQUIREMENTS—9%0 to 136 or 180 to 272 VAC, 48
to 440 Hz. 50 W at 115 VAC, 60 Hz.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: DC to 1 MHz over 0.0V to +1V
range. Signal input is via a BNC connector on the rear panel.

MAXIMUM INPUT VOLTAGE
+10V DC and peak AC.

INPUT RC
100 kQ =+10% paralleled by 70 pF or less.

RECOMMENDED SOURCE IMPEDANCE
1 kQ or less.
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CRT

TEKTRONIX CRT
5-inch flat-faced rectangular CRT with P31 phosphor stand-
ard, P7 phosphor optional.

DISPLAY SIZE
8 cm vertically and 10 cm horizontally.

GRATICULE
Standard graticule—internal, parallax-free, variable illumina-
tion.

Optional graticule—internal 8 x 10-cm outline (no graticule
lines).

TRACE WIDTH
Maximum trace width within the 8 x 10-cm display area is
14 mils at 0.5-pA beam current.

DISPLAY LINEARITY
The difference in any 2-cm deflection on the vertical axis
is not more than 19%. The difference in any 2-cm deflection
on the horizontal axis is not more than 6%.

i L

Displayed is a low-frequency damped sinewave with 90°
phase difference between X and Y inputs. A 1-MHz timing
sinewave is also applied to the X, Y and Z input. Intensity
modulation with the 1-MHz timing waveform adds the third
display parameter and creates the illusion of depth.

INTENSITY

FOCUS

i VERT 4
. _POSITION {

. Homiz
. POSITION

g

SCALE
JLLUM

Controls are conveniently located behind front panel door.
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OTHER CHARACTERISTICS

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 440 Hz. 50 watts
at 115 VAC, 60 Hz. Rear panel selector provides rapid ac-
commodation for six line-voltage ranges.

TEMPERATURE
Electrical specifications are valid over the range of 0°C to

+50°C ambient.

FINISH
Blue vinyl painted cabinet, aluminum construction.

DIMENSIONS AND WEIGHTS (cabinet included)

Height 6 in 153 cm
Width 81/, in 21.6 cm
Depth 173/ in 44.1 cm
Net weight 177/, Ib 7.9 kg
Domestic shipping weight =22 |b £ 919 kg
Export-packed weight ~28 |b =127 kg

INCLUDED STANDARD ACCESSORIES
Smoke-gray filter, installed (378-0586-00); two instruction
manuals (070-0799-00).

TYPE 602 DISPLAY UNIT .................... $750

TYPE 602 MOD TFlK ... . :vses annmsssnewrs svs $750
Standard instrument with optional internal 8 x 10-cm outline
graticule.

TYPE 602 MOD 146B DISPLAY UNIT . ........... $725

Standard instrument, without cabinet, for mounting in
adapter. Requires 5'/-inch vertical rackmounting space.

If optional P7 phosphor is ordered, smoke-gray filter (378-
0586-00) is deleted and orange filter (378-0595-00) is added.

OPTIONAL ACCESSORIES

Optional accessories serve to extend the usefulness of the
Type 602 in certain applications.

5% -INCH RACK ADAPTER FOR TYPE 601, 602, and 528
For mounting two instruments side-by-side in a standard 19-
inch rack, order 016-011502 ...................... $ 95

PANEL ASSEMBLY
For covering '/, of rack adapter when only one Type 602 is
rackmounted. order D16-01T8-00 . iicisvissssssssmann $ 8

C-30A CAMERA
/1.9 lens, magnification variable from 1.5:1 to 0.7:1; Polaroid
Land* Pack-Film Back, order C-30A-P ................ $480

Type 602 to C-30A Camera adapter, order 016-0248-00 $ 16

C-30A CAMERA CARRYING CASE
Constructed of heavy-gage, high-impact plastic, has foam-
backed, vacuum-formed styrene liner. Holds C-30A Camera,
all standard accessories and extra film.

Crder Q&1 2600  wisusscussmsvarsmsrompswssmnsws $ 38

*Registered Trademark, Polaroid Corporation.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.



611 T-Inch Storage Display

O

® FLICKER-FREE DISPLAYS

® HIGH RESOLUTION ALPHANUMERIC AND
GRAPHICS DISPLAY CAPABILITIES

® WRITE-THROUGH ABILITY

® REMOTE PROGRAMMING OF DISPLAY
FUNCTIONS

The Type 611 Storage Display Unit permits stored displays
mbined alphanumeric and graphic information from digital
(xufers and other data transmission systems. The Tektronix-
developed bistable Storage CRT used in the Type 611 eliminates
the need for costly memory devices for refreshing the informa-
tion display and provides high information density without
flicker or drift and with excellent resolution. A write-through
feature provides the operator the ability to visually position the
writing beam to any point on the CRT display area without
disturbing previously stored information. All solid-state circuit
design insures long-term stable performance. The standard
instrument provides a vertical format display area with the same
aspect ratio as a typewritten page. A horizontal format display
is available in a Type 611 Mod 162C.

611

e TYPE 61
&l B STORAGE DISPIAY uNiT

CHARACTERISTIC SUMMARY

VERTICAL AND HORIZONTAL

CALIBRATED DEFLECTION FACTOR—1-V full screen deflection
X and Y axis.

SETTLING TIME—3.5 us/cm -+ 5 ps.

Z AXIS
TURN-ON LEVEL—+1V or greater.

TURN-OFF LEVEL—-+0.5V or less.
INPUT RC—100kQ paralleled by 50 pF.

STORAGE CRT

DISPLAY AREA—Vertical—21 cm, Horizontal—16.2 cm. 25%,
incrementally storable.

RESOLUTION—Equivalent to 400 stored line pairs along the

vertical axis; 300 stored line pairs along the horizontal axis.
ERASE TIME—O0.5 seconds.
DOT WRITING TIME—5 ps.

OTHER

REMOTE CONTROL OF ERASE, NON-STORE, VIEW AND
WRITE-THROUGH

POWER REQUIREMENTS—90 to 136 or 180 to 272 VAC, 48
to 66 Hz, 250 watts.
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611 1-Inch Storage Display 611

The Type 611 Storage Display Unit is ideally suited for information display applications. Up
to 4000 alphanumeric characters may be stored and legibly displayed. The above photo,
and the photo on the next page were taken from a Type 611 used as the readout device
of a remote computer terminal.

OPERATING FUNCTIONS

The Erase, Non-Store, Write-Through and View operating
functions are remotely programmable through contacts at the
remote program connector on the rear panel. An Erase Interval
signal is .also provided at this connector. X, Y, Z inputs are
provided through rear BNC connectors or the remote program
connector (optional). Manual control of Erase and View is pro-
vided on the front panel. Remote programming of the Type 611
is achieved by grounding the appropriate contacts at the rear
program connector. The remote switching device must be
capable of switching 410V to approx ground (4+0.5V to
—10V) and handle up to 5mA of current.

A ‘“ready-to-write” mode is established by erasing the CRT.
When the new information has been written, the instrument will
be in the "view" mode for approximately one minute and will
then automatically switch to the “hold” mode. This holds in-
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formation stored on the CRT at a low brightness to improve CRT
life. Pressing the VIEW switch while in the “hold” mode re-
turns instrument to the “view' mode for approximately T minute.

A special "write-through" feature is provided and is pro-
grammed through the rear-panel program connector. When the
program contact is closed the CRT beam is unblanked if Z axis
is activated, and “viewed' without destroying previously stored
information, and without storing new information. A combina-
tion of reduced beam current and beam movement to form a
circular small diameter Lissajous pattern prevents storage.

The Intensity, Focus, Operating Level, Power Switch and Test
Spiral controls are located behind a front-panel access door.
Pushing the Test Spiral switch causes the instrument to comp’
an erase cycle and store a single-shot test pattern presentaii
Pulling TEST SPIRAL switch provides a “non-store” mode with
repetitive test pattern for focusing and other tests.



611 1-Inch Storage Display 611

Alphanumeric and graphic display taken
terminal application.

VERTICAL AND HORIZONTAL AMPLIFIERS

DEFLECTION FACTOR
Vertical—1-V full scale (16.2 cm for square format or 21 cm
for rectangular format), accuracy within 2%.
Horizontal—1-V full scale (16.2 cm), accuracy within 2%.
With Attenuation Resistors—Up to 75-V full screen for verti-
cal or horizontal deflection can be obtained by adding
attenuation resistors to input circuits.

INITIAL BEAM POSITION
Any one of 9 initial beam positions can be selected by inter-
nal switches. Each position is adjustable ==109% of full scale
both vertically and horizontally.

SETTLING TIME
psfecm 4+ 5 us, to within 1 spot diameter of final position.

from a Type 611 used in a remote computer

POLARITY
Positive ‘input to the vertical and horizontal inputs moves the
beam up and to the right.

LINEARITY
The voltage required to produce a 2-cm deflection at any
point on the CRT will not vary more than 10%.

MAXIMUM INPUT VOLTAGE
+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 60 pF.

POSITIONAL STABILITY
0.16 mm (or less)/hour with 75-Q source impedance at 20° C
to 30° C. Within 1.6 mm/hour with 75-Q source impedance at
10° C to 50° C. Reference 25° C.
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611 1-Inch Storage Display 611

Z AXIS

INPUT
Turn-on level (unblanked) is +1V. Turn-off level (blanked)
is 4+0.5V.

MAXIMUM INPUT VOLTAGE
+50V combined DC and peak AC.

INPUT RC
100 kQ paralleled by approx 50 pF.

Rear panel of Type 611 Storage Display Unit.

CRT DISPLAY AND STORAGE

TEKTRONIX CRT
11-inch flat-faced bistable storage tube, phosphor similar to P1.

DISPLAY SIZE
Vertically—21 cm (approx 8%, in), Horizontally—16.2 cm
(approx 67,4 in). Display area is up to 25% incrementally
storable.

STORED LUMINANCE
At least 6 foot-lamberts.

CONTRAST RATIO
6:1 or greater.

RESOLUTION
4,000 characters based on a 90 x 70 mil matrix, clearly legible
with good spacing. Equivalent to 400 vertical x 300 horizontal
stored line pairs. (Resolution is measured using 400 x 300
stored dots since closely spaced line pairs exceed 25% incre-
mental storage.)

VIEWING TIME
Less than 15 min recommended. Viewing time may be
extended to one hour; however, erasure of previously stored
information becomes more difficult.
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TYPE 611

STORAGE
DISPLAY ump

Type 611 MOD 162C features a horizontal display format.

ERASE TIME
500 ms or less.

DOT WRITING TIME |
5 us is required to write (store) one bit of information. (

OTHER CHARACTERISTICS

ERASE INTERVAL PULSE
A negative-going erase pulse is provided at the rear program
connector to inhibit external equipment during an erase cycle.
Amplitude is approx 10V, source impedance approx 2 kQ.

POWER REQUIREMENTS
90 to 136 VAC or 180 to 272 VAC, 48 to 66 Hz, 250 watts
maximum at 115V and 60 Hz. Rear panel selection provides
rapid accommodation for six line-voltage ranges.

DIMENSIONS AND WEIGHTS

Height 117 in 30.1 cm
Width 115/ in 29.5cm
Depth 223/3 in 56.8 cm
Net weight 51 Ib 23.1 kg
Domestic shipping weight ~62 Ib 2=28.1 kg
Export-packed weight =72 Ib ~32.6 kg

INCLUDED STANDARD ACCESSORIES
External program connector (131-0570-00); connector cover
(200-0821-00); 3 to 2-wire adapter (103-0013-00); two instruc-
tion manuals (070-0752-00).

TYPE 611 STORAGE DISPLAY UNIT ............ $2695
TYPE 611 MOD 162C ... .......... .. .. ..... $2695

Horizontal display format with same accessories as standard
instrument.

U.S. Sales Price FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Infermation page.



14002

Graphic Computer Terminal 14002

COMPLEX GRAPHICS

HIGH-DENSITY ALPHANUMERICS
FLICKER-FREE STORED DISPLAYS
LINE-BUFFER AREA FOR EDITING

SOLID-STATE DESIGN

The Tektronix Type T4002 Graphic Computer Terminal is a
completely self-contained, desk-top, information display system
designed to facilitate rapid and efficient exchange of infor-
mation between man and computer. Complete communication
interaction is achieved through a solid-state, data-entry key-
board and visual displays of high-resolution alphanumerics
and graphics. A Tekironix developed, direct-view storage
cathode-ray tube is used as the display medium. High-density
alpnanumerics and complex graphics are presented without
flicker or drift. Resolution achieved is equivalent to 400 x 287
line pairs.
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T4002 Graphic Computer Terminal 14002

THE TEKTRONIX TYPE T400Z grAPHIC coMPUTER teRMINAL wiTH ofFLINE edITING
THE TEKTRONIX TYPE T4002 GRAPHIC COMPUTER TERMINAL WITH OFFLIME EDITING

91.92 :

Bl.10 F %=0,.2.6.08:S A=D
91.26 A+GEFCOSIR1;
$1.30 5 C=FDXSIK,M1iD

B2.18 F L=0,.2,6.48:D
PZ.50 RETIAN.
$2.50 5 C=FDIS[B+GAFSINCL 1,
83.10 S D=50P;5 G=70
#3.450

£3.20 5 D=458.!S G

THE TEKTRONIX TYPE T4002 GRAPHIC COMPUTER TERMINAL WITH OFFLINE EDITING

The Line-Buffer feature of the T4002 simplifies text com- the buffer memory and corrected in the Line-Buffer area
position, verification and correction. The first line in the at the bottom of the display. After correction, the line
above photograph is incorrect. The line is recalled from is retransmitted to the stored display area.

CHARACTERISTIC SUMMARY

CONTROL PANEL DISPLAY CAPABILITY

KEYBOARD—Full USASCII (128 codes). 96 USASCIl symbols including both upper and lower case
POWER—Key switch. characters, numbers and special symbols.
CONTROL LOCK—Key switch for security purposes. GRAPHICS:
MODE CONTROLS AND INDICATORS: Point plot.
ON LINE/LOCAL Incremental plot.
TRANSMIT/RECEIVE—Communication-mode status. Linear interpolation (vector).
ASCIl/TTY—Communication-code indicator. 1024 x 1024 addressable points.
DISPLAY/AUXILIARY or both—Input source indicator. 1024 (X) by 742 [Y) viewable points.
SPECIAL FUNCTIONS: ALPHANUMERIC:
PAGE FULL—Halts output when screen is full. 39 _Iines, 85 characfer§ per line in stored area.
MARGIN SHIFT—Allows four fixed margin positions for 1 line, 84 characters in Line-Buffer area.

2 sizes of characters under program control.

increased information. i -
2000 characters per second (average) writing capability.

COMM ERROR —Lights on detected error.

DATA RECEIVED—Indicates computer output. INTERFACE UNITS
INTERRUPT—Used to halt computer output. TYPE 4801—For Digital Equipment Corporation PDP-8
DISPLAY CHARACTERISTICS iigi:; Computers with negative input/output

DISPLAY AREA—I152cm x 21 cm.

- ith i i ;
ERASE TIME_0.5 second. TYPE 4802—For use with devices which transfer data ser

ally in either full or half-duplex mode. Cor

LUMINANCE— >6 fL. forms to EIA Standard RS-232B (October, 1968).
CONTRAST RATIO— >é6:1. TYPE 4803—For Digital Equipment Corporation PDP-8 Se-
RESOLUTION—Equivalent to 400 x 287 line pairs. ries Computers with positive input/output buses.
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14002 T4002

Graphic Computer Terminal
CONFIGURATION TERMINAL CONTROL

- of the elements required to effectively communicate with
a computer are contained within the T4002 console. System
components are: display unit; terminal control; character
generator, input/output interface; and keyboard. Space is
provided within the terminal to accommodate an auxiliary
module for expanding system capability. Interfaces are
available for direct coupling to computers or data com-
munication systems.

DISPLAY UNIT

A Tektronix, 11-inch, direct-view, bistable storage tube is
used as the display medium. High-density alphanumerics
and complex graphics are presented without flicker or drift.
The 15.2-cm by 21-cm screen will accommodate up to 39
lines of alphanumeric characters with 85 symbols per line.
More than 3000 characters may be displayed with excellent
clarity. Resolution achieved is equivalent to 400 x 287 line
pairs. The luminance level of stored information is at least
6 fL and contrast ratio at least 6:1.

LINE-BUFFER AREA

L

The Line Buffer capability of the T4002 makes use of one
84-character line of discrete memory. Data is entered
through the keyboard, stored in memory, and displayed in
a T-cm x 21-cm continuously refreshed, flicker-free area at
the bottom of the screen. The information in this memory
can be verified and edited before it is sent to the computer
as a single message block.

A cursor is always positioned over the next area to be writ-
ten. Any character may be changed by backspacing the
cursor to the character to be changed. Backspacing past a

_character erases that character from local memory. Pressing

SEND control transmits the Line Buffer Area information
10 the computer if ON LINE, or to the designated output
device if in LOCAL.

KEYBOARD

Manual entry of data is through a solid-state keyboard with
full USASCII capability (128 codes). 96 upper and lower-case
characters, numbers and special symbols are provided for
alphanumeric data entry. Two sizes of characters are under
program control. 32 additional control characters are in-
cluded for communications between the computer and the
terminal.

The terminal control provides timing logic, data buffers and
interconnection logic for the character generator, keyboard
and auxiliary module. Linear interpolation is a function of
the terminal control, D/A converters and plot logic. 1024
by 1024 points are addressable. 1024 (X) by 742 (Y) points
are viewable.

CHARACTER GENERATOR

The character generator provides a set of 96 USASCII char-
acters, including 1 "space' and 1 “delete” character. Two
sizes of characters are under program control, 70 x 90 mils
and 140 x 180 mils. Up to 2000 characters per second (aver-
age) may be generated and stored on the display tube.

CONTROLS AND INDICATORS

In addition to a standard alphanumeric keyboard, other con-
frols are provided to enhance ease of operation. The num-
ber of panel controls are minimized and control functions
made automatic where practical (see photo of control panel).

1. CONTROL CHARACTERS—The USASCII provides for
32 control characters to be utilized for communication
between computers and remote |/O equipment. Keys
to activate these control characters are provided on
the right portion of the keyboard. Functions peculiar to
the Type T4002 are also controlled from this keyboard
area.

2. VIEW/HOLD—Switches the display from a hold mode
to a view mode for 1 to 2 minutes.

3. ERASE—The erase function erases the entire stored
display area.

4. FORMAT CONTROLS—Provide a means of moving the
cursor when fixed-format alphanumerics are used.
The five format buttons (top left of keyboard) move
the cursor UP, DOWN, RIGHT, LEFT or HOME (fixed
point upper left corner—resets 74002 from Graphics to
Alphanumerics).

5. POWER OFF/ON/CONTROL LOCK—Key-operated,
3-position rotary switch controls line voltage to the
T4002. A color-coded mechanical flag showing through
the POWER ON aperture indicates the position of the
switch. CONTROL LOCK is a ‘“‘security’ position in
which input from the T4002's control panel and key-
board is locked out.
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6. ON LINE/LOCAL—Controls on-line and off-line termi-
nal operation and indicates status.

7. TRANSMIT/RECEIVE—Controls and indicates the com-

munication mode status.

8. ASCI/TTY—Indicates and controls communication
code being output by the keyboard.

9. INPUT: KEYBOARD/AUX—Permits selection of KEY-
BOARD or AUXILIARY as input to computer. Indicates
status.

10. OUTPUT: DISPLAY/AUX—Permits selection of the

DISPLAY or AUXILIARY or both to receive output from .

computer. Indicates status.

11. PAGE FULL—Indicates full page and stops information
from computer (in alphanumeric mode only).

12. MARGIN SHIFT—Allows a choice of four fixed mar-
gin positions, starting on the left and moving to the
right. Useful when writing columns of short statements.

13. COMM/ERROR—Indicates an error at the terminal
control interface.

14. DATA RECEIVED—When the computer makes an entry
to the display, the indicator lights. Pressing the con-
trol extinguishes the indicator.

15. INTERRUPT—Any time the computer is sending data
all controls on the terminal are inhibited except the
INTERRUPT switch (and the POWER switch). Pressing
this switch stops the transmission and allows the op-
erator to send data to the computer.

16. DIRECT/COMPOSE—Controls text editing function and
indicates status.
Direct: Each character is processed as it is typed.
Compose: Each character is sent to an editor-buffer for
future corrections, additions, or processing.

17. FULL/CLEAR—Overflow indicator lights when the edi-
tor-buffer capacity is reached. Depressing the control
will clear the editor-buffer of stored information.

18. SEND—Pressing the control causes the information
in the editor-buffer to be transmitted to the computer
if in ON LINE and to the designated output device if
in LOCAL.

OTHER CHARACTERISTICS

POWER REQUIREMENTS
A quick-change line-voltage selector provides six ranges: 90
to 110V, 104 to 126V, 112 to 136V, 180 to 220V, 208 to
252V, and 224 to 272V. Frequency range is 48 to é6 Hz.
Maximum consumption at 115V is 400 watts.

OPERATING TEMPERATURE
Normal operation over 20° C to 40° C range.

DIMENSIONS AND WEIGHTS

Height 193/ inches 48.7 cm
Depth 347/ inches 88.7 cm
Width 19 inches 48.3 cm
Net weight 130 pounds 46.8 kg
TYPE T4002 GRAPHIC COMPUTER TERMINAL . .. .. $8800

Graphic Computer Terminal

174002

OPTIONS

INTERFACE UNITS

The interface provides code conversion, logic level and nec-
essary connections to interface the terminal with certain
computers and data communication systems. Currently,
three types of interface are available: Type 4801 for Digital
Equipment Corporation PDP-8 Series Computers with nega-
tive input/output buses. Type 4802* designed to communi-
cate with devices which transfer data serially in either full
or half-duplex mode. (Conforms to EIA Standard RS-232-B,
October, 1968.) Type 4803 for Digital Equipment Corpora-
tion PDP-8 Series of computers with positive input/output
buses.

*NOTE: Timing Interface Boards are factory wired for a
specified baud send and receive rate. Since the
Type 4802 has a multitude of send and receive
capabilities, the customer must advise a baud
rate for both send and receive before his Type
4802 order is complete. Additional boards may
be ordered. Each board would be factory wired
to the customer's baud rate specifications.

TYPE 4801 COMMUNICATION INTERFACE, WITH CABLE

....................................... $675
(Includes instruction manual 070-0997-00).

TYPE 4802 DATA COMMUNICATION INTERFACE, WITH
CABLE . .. ... .. . e $600
(Includes instruction manual 070-0998-00).

TYPE 4803 DATA COMMUNICATION INTERFACE, WITH
BRI :onsi i 3 rumay PN EET FE EREN S SNs5
(Includes instruction manual 070-1041-00).

Additional Timing Interface Boards are available to facilitate
operation at baud rates other than that specified on Type 4802
order. Specify Transmit and Receive baud rates necessary
with each order for additional boards.

ORDER TIMING INTERFACE BOARD ............ $125

AUXILIARY INTERFACE

Space is provided inside the terminal for a plug-in module
to expand future capability. The module may be used for
a customer designed interface unit to integrate input/output
equipment, such as tape or disk drives, printers, mechanical
plotters, card readers/punches, etc., into the system, or for
some other purpose. A blank plug-in is available from Tek-
tronix for use as a frame in which to build the auxiliary
module.

BLANK PLUG-IN MODULE, order 040-0507-00 .... $83

CAMERA
The C-10 is a fixed-focus, light-weight camera designed for
use with the Type T4002. An /8 lens with sufficient depth
of field and convenient hand grips allow the C-10 to be held
against the display area for photographing of displays. The
C-10 housing accommodates a Graflok® 4 x 5 back.

C-10 CAMERA .. ..0ci . vvwisivsnsasunmss ims $400

'Registered Trademark Graflex, Inc.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Terms and Shipment, General Information page. {

NOTE: SEE PAGES 270-272 FOR ADDITIONAL INFORMATION ON THE T4002.
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INFORMATION DISPLAY PRODUCTS
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STORAGE CRTS FOR INFORMATION DISPLAY

The Tektronix bistable storage tube is a significant break-
through in CRT design. Initially introduced as an oscilloscope
display medium, this rugged CRT design is now incorporated
into several Tektronix information display products. For display
of computer-generated graphics and alphanumerics, the bi-
stable CRT eliminates or minimizes the need for refreshed
memory systems. The computer need only write once and then
go on to other work. The CRT display remains, flicker-free,
for further examination.

The Tektronix direct-view bistable storage tube (DVBST) is
based on a secondary emission principle. When a stream of
primary electrons strikes the phosphor target, secondary elec-
trons are dislodged from the phosphor surface. As the potential
increases, each primary electron displaces more than one
secondary electron, resulting in the material charging positive.

-—)aon——)->— ——>..._.—>l+
i e

Fast electrons dislodge many
secondaries. The material,
losing electrons, charges pos-

itive.
—

Slow electrons dislodge few
secondaries. The material,
gaining electrons, charges
negative.

In addition to the normal CRT writing guns, flood guns are
used to cover the complete phosphor screen uniformly with low-
velocity electrons. A conductive transparent face plate under
the phosphor completes the circuit and allows storage to take
place.

The normal writing gun bombards the phosphor screen with a
beam of high-speed focused electrons. The beam writes and
also dislodges great numbers of secondary electrons. The
written surface where the waveform is traced out loses electrons
and charges positive.

By using the flood-electron guns, the display may be stored.
The flood guns emit low-velocity electrons over the whole CRT-
screen area. The electrons strike the unwritten area too slow-
ly to jar loose many secondaries. As a result, these areas
merely collect electrons until they are driven negative and can
attract no more current.

UNWRITTEN AREA STAYS DARK

WRITING
GUN

=]

FLOOD GUNS FLOOD CURRENT

WRITTEN AREA LIGHTS PHOSPHOR

Flood gun electrons hit unwritten areas too slowly to light
phosphor and the target charges negative. The positively
charged written area attracts electrons at high speed keeping
the phosphor lit and dislodging enough secondaries to hold

the area positive.

The latent image where the beam has written attracts flood
electrons at such a velocity so each entering primary dislodges
sufficient secondaries to hold the phosphor target positive.
Thus, the written area neither gains nor loses electrons but
remains positively charged and continues to attract flood cur-
rent. As a result of this equilibrium, the trace is stored.

This is the basis for all Tektronix direct-view bistable storage
tubes. Since this process is primarily internal to the CRT, other
advantages are provided. Maintenance is reduced because
of the reduction in external electronics which is needed to
display information on refreshed CRT’s. The direct-view stor-
age CRT is durable and does not require special operating
consideration or care.

An important characteristic of a bistable storage tube is the
ability to display dynamic information in a refreshed mode.
Thus, information which is most meaningful when presented in
a refreshed mode may be displayed in a manner the same as
that for displaying data on oscilloscope CRT’s.

The 611 Storage Display Unit has an 11-inch CRT. A slightly
modified version of this CRT is used in Tektronix terminals.
A “write-thru” feature of the 611 allows the operator to dis-
play cursors or any generated pattern without degrading pre-
viously stored data and without storing new data. In the
“write-thru” and ‘“‘non-store” modes the display remains on
screen as long as it is refreshed.
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INFORMATION DISPLAY PRODUCTS

In recognition of the increasing needs for readout devices for
computer consoles and remote terminals, Tektronix has devoted
considerable time and effort to designing and producing display
components which will effectively fulfill these needs. These
products cover a wide range of applications including scientific
research, process monitoring, production control, retrieval of
information necessary for managerial decisions, classroom
needs, and computer program development.

The following is a summary of the Tektronix Information Dis-
play Devices. The specification pages contain a more detailed
description of the technical aspects and full capabilities of
each device.

' 601 STORAGE DISPLAY UNIT

The 601 Storage Display Unit provides stored displays of
alphanumeric and graphic information from digital computers
and other data transmission systems. Costly memory devices for
refreshing the information display are not necessary. Resolu-
tion is specified at 100 (vertical) and 125 (horizontal) stored
line pairs for the 8 x 10 cm display area. X, Y, Z inputs are
provided through rear BNC connectors or through the remote
program connector.

602 DISPLAY UNIT

The 602 Display Unit is a compact, solid-state refreshed instru-
ment with excellent resolution providing accurate displays
of information through X, Y, and Z signal inputs. The 602
is particularly suited for applications which require unusually
high resolution. Maximum trace width within the 8 x 10-cm dis-
play area is 14 mils at 0.5 uA beam current. Typical application
areas are: phase shift and frequency ratio measurements,
graphic and alphanumeric displays from computers, high-resolu-
tion raster displays with intensity modulation and Y-T plots of
amplitude versus time.

611 STORAGE DISPLAY UNIT

The 611 Storage Display Unit is designed to function as a
readout device for computer terminals. With X, Y and Z input
signals provided by peripheral equipment, this instrument is
capable of displaying high-density alphanumeric and complex
graphic information without drift or annoying flicker. The screen
is 21 cm x 16.2 cm with resolution equivalent to 400 (vertical)
and 300 (horizontal) stored line pairs. 4000 characters, 90 x 70
mils in size may be clearly displayed.

4501 SCAN CONVERTER UNIT

The 4501 Scan Converter Unit is an analog memory device
with readout in the form of a composite television signal. Infor-
mation written on its 5-inch storage tube from a computer or
other source is converted to composite video or modulated RF
for convenient viewing on large-screen television monitors or
receivers. The bright displays achieved in this manner are
ideal for individual or group viewing under high-ambient light
conditions. A Tektronix, 5-inch rectangular bistable storage
tube is utilized as the memory device and provides resolution
equivalent to 100 by 125 stored line pairs. Output from a
single scan converter may be looped through a number of
monitors for viewing at remote locations. Multiple scan con-
verter outputs can be mixed for color displays.



INFORMATION DISPLAY PRODUCTS

Reference

T4002 GRAPHIC COMPUTER TERMINAL

The T4002 with optional interactive graphics is a completely
self-contained, desk-top terminal which provides a high-resolu-
tion, flicker-free display with both high-speed complex graphic
and high-density alphanumeric capability. Its unique direct-view
storage tube eliminates the requirement for a separate refresh
memory and minimizes the information rate requirements of the

data source. The annoying flicker associated with most re-
freshed displays is also eliminated. The new data is written
only once and can be sent to the terminal at a convenient rate
of 5,000 characters per second (AVERAGE).

The T4002 Graphic Computer Terminal consists of a display
unit, terminal control, character generator, keyboard module,
input/output interface and auxiliary unit.

The terminal control provides timing logic, data buffers, inter-
connection logic, function decoding, line-buffer control, D/A
converters and plot logic for the character generator, keyboard
and auxiliary module. All the data is routed and priorities
determined by the terminal control.

The character generator provides a complete set of USASCII
printable characters with both upper and lower case, numerals
and special symbols. Two sizes of characters (and two sizes
of italics) are under program control.

The control panel is designed for ease of operation with panel
controls held to a minimum by automatic control functions. The
standard keyboard contains keys for 96 USASCII characters
and 32 control characters.

The direct-view bistable storage tube provides most of the
economic advantage of this type of system by eliminating costly
refresh memory devices. The 11-inch, flicker-free display
(6 1/2 x 8 1/4-inch screen) accommodates 39 lines of alpha-
numeric characters of 85 symbols each, permitting 3300
70 x 90 mil characters to be displayed. Resolution is equivalent
to 287 x 400 line pairs. Stored information may be erased in
less than 0.5 second.

The T4002 has a one-line 84-character local memory which
displays data in a refreshed mode in a 1cm x 21cm area at
the bottom of the CRT. This Line-Buffer feature is used, among
other things, for composing and verifying alphanumeric data
before it is sent to the computer as a message block.
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OPERATING MODES

Four modes of display are selectable on the T4002: (1) alpha-
numeric; (2) point plotting; (3) incremental plotting; and (4)
linear interpolate (vector). A fixed grid of 1024 x 1024 address-
able points is available in any of the graphic modes. Of these
points, 1024 x 760 points are viewable.

INTERACTIVE GRAPHICS

Tektronix Interactive Graphic devices offer distinct advantages
in applications which require inputs of graphic data to the
computer. These small modules plug into the Graphic Com-
puter Terminal and interface the terminal to devices which
output X and Y analog signals. The Interactive Graphic Units
generate a clearly visible, parallax-free, cross-hair cursor
which always covers the entire XY dimension of the screen.
Upon command, they will digitize the graphic address at the
intersection of the cross-hair cursor to a resolution within one
LSB in 1,020 bits.

The cursor generation system has several advantages over other
types of systems. These advantages minimize tracking errors,
and eliminate drift and registration problems.

LINE BUFFER

The Line-Buffer feature of the T4002 Graphic Computer Ter-
minal consists of a one-line, 84-character local memory. This
memory is used in conjunction with a 1-cm x 21-cm refreshed
area at the bottom of the tube. The information is in alpha-
numeric form, thus the user can edit the text before sending the
information to the computer as a one-line message block. Infor-
mation may be updated and verified, corrected if necessary,
before it is sent to the computer.

Use of the Line-Buffer feature is as follows: The COMPOSE
button is pressed to change operation from DIRECT to COM-
POSE. At this time, any characters previously entered into the
Line Buffer are presented in one line across the bottom of the
tube. Information can be changed in one of several manners.

The CLEAR button clears the Line Buffer and the cursor reverts
to the left-hand edge of the refreshed area (point of entry of
next character). The desired text is typed, entered into the
buffer memory and appears in the Line-Buffer area. When maxi-
mum capacity is reached, the FULL button is lighted to alert
the operator. Once the message is complete, pressing the
SEND button sends all of the text to the computer as a block
of data. The buffer memory is not erased until the CLEAR
control is pressed. Therefore, if an error is made during trans-
mission, the text can be recalled and sent to the computer a
second time.

This operation offers two advantages. First, text is edited and
you know it is correct before you send it; second, it allows you
to send a burst of text (i.e., one complete line as opposed to
a number of individual characters) which minimizes transmission
time.
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The Line-Buffer area is also convenient for correcting messages.C
If the message is not correct as first typed, editing is ac-™=
complished as follows: The keyboard is backspaced until the
cursor is positioned above the location where a change is
desired. Backspacing across a character erases that character
from the buffer memory. The character is deleted and the
erased part of the text is retyped.

INTERFACE UNITS

Several interface options are available for the T4002 which
increase its efficiency and versatility as a data communications
terminal.

FOR DEC PDP-8 SERIES

Separate interfaces are available for computers with negative
input/output buses and computers with positive input/output
buses. Data is transferred in parallel under Program Data
Transfer control of the PDP-8. When receiving input data from
the PDP-8, the unit decodes the data, converts the logic, and
provides transfer timing information to the Terminal Control.
When transmitting output data, the unit changes the Terminal
Control data to match the PDP-8 logic and transfers it under
control of the computer’s timing pulses. Each unit has its own
external interconnecting cable wired for direct connection to
the PDP-8’s Input/Output Bus.

FOR DATA COMMUNICATION SYSTEMS

An interface allows the Tektronix Graphic Computer Terminal to
communicate with devices which transfer data serially in either(
a full or half duplex mode. It is designed to conform to EIA
Standard RS-232-B (October, 1968) which defines the mini-
mum required circuits and electrical signal characteristics for
exchanging binary serialized data. It has its own internal clocks
or it can be synchronized with external timing signals. There-
fore, it is compatible with synchronous and asynchronous
modems. It has its own external interconnecting cable which
matches up with many of the most common modems.

The main feature of this interface is that it gives the Graphic
Computer Terminal the capability of working with time-sharing
computers over telephone lines. The customer, when ordering,
must specify a baud transmit and receive rate. The unit he
receives will be wired accordingly. Additional timing interface
cards may be purchased to adapt the interface to different
modems.

FOR MINICOMPUTERS WITH TTY 1/0 PORT

These interfaces allow high-speed data transmission between
the T4002 and any of these computers: Digital Equipment Cor-
poration PDP-8/1, PDP-8/L, Data General Nova and Supernova,
Hewlett-Packard 2114, 2115, and 2116. The operator selectively
uses the full capabilities of both the T4002 and the Teletype
machine.
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0 APPLICATIONS

The following are intended to illustrate examples of T4002 ap-
plications. These brief examples should not be considered
as all encompassing. The T4002 is a versatile Graphic Com-
puter Terminal capable of solving an extremely wide range
of applications.

MATHEMATICAL CALCULATION

The most common usage of time-sharing terminals today is cal-
culation. With FORTRAN, engineers and scientists can create
complex and highly repetitive routines for the computer to
handle, insert the variables or parameters, and in a very short
time obtain output. This allows exploration of a broad range
of possible solutions, and decision-making based on analysis
of a large sample or of ALL possible outcomes.

The T4002 is particularly useful in this kind of problem solving
when the output is graphic rather than numeric. Certain kinds
of problems need to be reduced to graphic form just to enable
the user to understand the answer. Other problems lend them-
selves to easier solution when graphics can be used to reduce
a mass of data to a form from which conclusions can more
easily be drawn.

INQUIRY PROCESSING

A typical application for inquiry processing is a master file
of customers with frequent requests for access to change data
or for information on which to take action. A personnel system
in a medium or large-size corporation is another data base
which can be economically handled with display terminal access
and input. Particular advantage is gained in situations where
the customer is “on-line” at the same time as his record
(customer service telephone answering).

MANAGEMENT INFORMATION RETRIEVAL

A series of displays, graphs, or charts, with appropriate titling
and explanations is very conveniently displayed with the T4002
on the executive’s desk top. It can be called up by the execu-
tive himself, using simple instructions to the computer. The
individual manager can implement his own particular needs for
information, with the emphasis on data summary and exception
reporting, within a standardized format so that the programming
effort does not become prohibitive. Updating of the data for
these displays can be done automatically with the updating
cycles of the master files.

PROGRAMMING AND DEBUGGING

The T4002 is well suited for use in a time-sharing or multi-
programming environment, particularly for on-line conversa-
tional program development. The terminal can be connected
to a computer with the appropriate program in its library and
the user can begin to write his problem-oriented program. As
each line of the program is completed, the computer will ex-
amine it against the parameters of the support program and
respond on the display screen. The transmission speed and
display writing speed of the T4002 make program development
and debugging more efficient. When the programmer wishes
to review the written program, for whatever reason, he can
quickly scan displays in rapid succession. When the program
is completed, it can be assigned a place in the program library,
located in a high-speed data storage unit, peripheral to the
central computer, available for immediate use.

When writing and “debugging” programs, a teletype readout is
slow enough that the programmer often loses his train of
thought. The mind usually thinks much faster than a teletype
can print out program elements. The tremendous speedup of
the T4002 with its quick readout allows a rapid input back into
the system. Thus, ideas and changes are applied without delay
and the effects may be immediately observed. This interactive
display capability is particularly important when developing
graphics programs, since there is little delay from program
development to program observation.
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T4005 GRAPHIC DISPLAY

Rapid access to computer-generated plots is available using
the T4005 Graphic Display. The T4005 is more than a large-
screen display device; it's also a graphic controller for select-
ing and manipulating the display, as well as routing the infor-
mation to separate display devices.
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Computer plots of complex graphics which up to now have re-( }
quired several minutes to plot, can now be displayed in a
matter of seconds. Detailed analysis can be made of any
selected portion of the display. This is accomplished by posi-
tioning a “frame” of a selected size and aspect ratio around

the point of interest. Pushing a button erases the original dis-
play and in seconds replots only the previously framed portion

for close examination. Magnification up to 32 times is available,
enough to resolve the individual computer-generated dots which
comprise the display.

Up to 8 commonly-referred-to displays can be stored for rapid
recall, using the memory files of the associated computer.
Once filed, they are protected from accidental erasure, but can
be modified or replaced as desired.

The T4005, and companion 4201 which is essentially the con-
troller section without display device, may be interfaced to the
IBM 1130. A standard software package is included.

4601 HARD COPY UNIT

Permanent copies of CRT displays are quickly available from
Tektronix 611, T4002, and T4005. The 8% x 11-inch copies
provide the high image contrast required for high-resolution
reproductions of complex graphics and alphanumerics. Copy
cost is low, and copies are available in seconds, without tying
up valuable computer time. The 4601 copy command may
be initiated by pressing a front panel control on the self-con-
tained unit, or by supplying an external command.

An actual size segment of the 8 1/2 x 11-inch hard copy
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® FLICKER-FREE, BISTABLE STORAGE

® HIGH-RESOLUTION ALPHANUMERIC AND GRAPHIC DISPLAYS

® REMOTE PROGRAMMING OF DISPLAY FUNCTIONS

The Type 601 Storage Display Unit provides stored displays
of alphanumeric and graphic information from digital computers
and other data transmission systems. The Tektronix-developed
bistable Storage CRT used in the Type 601 eliminates the need
for costly memory devices for refreshing the information display.
The built-in vertical and horizontal differential amplifiers permit
Y versus T plots up to 100 kHz for remote storage monitor ap-
plications. All solid-state modular circuit design insures long-
term stable performance.

Stored display of standard ASCII character sets, photographed
with C-30A Camera.

OPERATING FUNCTIONS

The Erase and Non-Store operating functions are remotely
programmable through contacts at the remote program con-
nector on the rear panel. An Erase Interval signal is also pro-
vided at this connector. X, Y, Z inputs are provided through

rear BNC connectors or the remote program connector. Manual
control of Erase and Power On-Off is provided on the front
panel. A ‘“ready-to-write” mode is established by erasing the
CRT manually or remotely. Remote programming of the Type
601 is achieved by grounding the appropriate contacts at the
rear program connector. The Intensity, Focus, Astigmatism,
and Operating Level Controls are located behind the front
access door for convenience of the operator.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

Deflection Factor—Vertical: 1V for 8-cm deflection, adjustable
from 0.75V to 1.1V using internal controls. Horizontal: 1V for
10-cm deflection, adjustable from 0.9V to 1.1V using internal
controls. With Attenuation Resistors: Up to 150-V full screen
can be obtained by adding attenuation resistors to input circuits.

Phase Difference—Not more than 1° between X and Y up to
100 kHz.

X-T Displays—Useful to 100 kHz for displaying waveforms on
a Y versus T plot.

Initial Beam Position—Positioned by internal adjustment to any
point on the screen. Position drift is not more than 1 mm/h
after 20-min warm up.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k@ paralleled by approx 50 pF.
Maximum Input Voltage— =50 V combined DC and peak AC.

Recommended Source Impedance— 1 kQ or less.
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Z AXIS

The Z-axis on-time should be at least 9 us to insure good
storage of each written dot. The Z-axis pulse should be timed
so that the system settling time is completed before unblanking
occurs.

Input—Turn-on level (unblanked) is -+1V. Turn-off level
(blanked) is 0.5V or less.

Input R and C— 100 k@ paralleled by approx 50 pF.
Maximum Input Voltage— +50V combined DC and peak AC.

Recommended Source Impedance— 1 kQ or less.

CRT DISPLAY AND STORAGE

Tektronix CRT—5-inch flat-faced bistable storage tube, phos-
phor similar to P1.

Display Size— 8 cm vertically and 10 cm horizontally.

Resolution—Equivalent to 100 vertical x 125 horizontal stored
line pairs. (Resolution is measured using 100 x 125 stored dots
since closely spaced line pairs exceed 25% incremental stor-

age.)

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the CRT will not vary more than 3%
in the vertical direction, and 5% in the horizontal direction.

Viewing Time—At least 15 minutes without loss of resolution.
Viewing time may be extended to one hour; however, several
erasures may be required to fully remove previously stored data.

Dot Writing Time— 9 us or less is required to write (store) one
dot.

Information Storage Rate— 100 thousand dots per second.

Line Writing Speed (Stored)—At least 5cm/ms (at specified
resolution).

Erase Time—200 ms is required to clear screen of stored in-
formation.

OTHER CHARACTERISTICS

Power Requirements—90 to 136 VAC or 180 to 272 VAC, 48 to
440 Hz, 57 watts maximum power consumption. Rear panel
selector provides rapid accommodation for six line-voltage
ranges.

Dimensions and Weights (cabinet included)—

Height 6 in 15.3cm
Width 8 1/2 in 21.6cm
Depth 17 3/8 in 44.1 cm
Net weight 17 1/2 b 8.0 kg
Domestic shipping weight <24 |b ~10.9 kg
Export-packed weight ~30 Ib ~13.6 kg

Included Standard Accessories—Program connector (131-0570-
00); connector cover (200-0821-00); instruction manual (070-
0747-00).

TYPE 601 STORAGE DISPLAY UNIT ....................... $1175
TYPE 601 MOD 146B STORAGE DISPLAY UNIT ............ $1150

Standard instrument, less cabinet, for mounting in rack adapter.
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OPTIONAL ACCESSORIES O

Optional accessories serve to extend the usefulness of the Type
601 in certain applications.

5 1/4-Inch Rack Mounting Adapter For Type 601, 602, and
528—Accepts two Type 601’s side-by-side in a standard 19-inch
rack, includes rim clamps which allow fastening or removing
instruments from the front, order 016-0115-02 .......... $95

Panel Assembly—For covering 1/2 of rack adapter when only
one Type 601 is rackmounted, order 016-0116-00 ........ $8

C-30A Camera—f/1.9 lens, magnification variable from 1.5:1 to
0.7:1; Polaroid Land* Pack-Film, order C-30A-P ........ $480
Type 601 to C-30A Camera adapter, order 016-0248-00 ... $16

C-30A Camera Carrying Case—Constructed of heavy-gage, high-
impact plastic, has foam-backed, vacuum-formed styrene liner.
Holds C-30A Camera, all standard accessories and extra film,
order 016-0126-00 = . : cs ¢ 5w s ovs 5w s 0w s g0 s sms whoe oo o wies $3 b

*Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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602

Display Unit

® 1-MHz X AND Y BANDWIDTH

® 100-mV/cm X AND Y DEFLECTION FACTORS
® X-Y PHASE DIFFERENCE WITHIN 1° TO 1 MHz
® UNIFORMLY SMALL SPOT SIZE

® DC-COUPLED Z AXIS

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y, and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, high-reso-
lution raster displays, with intensity modulation, and Y-T plots
of amplitude versus time displays.

Permanent records of the Type 602 display are provided on
Polaroid prints using the Tektronix C-30A Camera with adapter.
wo Type 602's may be mounted side-by-side using an op-
tional rack adapter.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

Bandwidth—DC to 1 MHz at 3-dB down.

Deflection Factor—Vertical: 90 mV/cm to 135 mV/cm, internally
variable. Horizontal: 90 mV/cm to 110 mV/cm, internally vari-
able.

Phase Difference—Not more than 1° between X and Y ampli-
fiers up to 1 MHz.

Beam Position—Front panel vertical and horizontal position
ranges permit setting zero signal position to any point on screen.
Position shift is not more than 1 mm/h after 20-min warm up.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k@ *=10% paralleled by 30 pF or less.
Maximum Input Voltage— =10V DC plus peak AC.
‘ecommended Source Impedance— 1k or less.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: DC to 1 MHz over 0.0V to +1V
range. Signal input is via a BNC connector on the rear panel.

Input R and C— 100 k@ *=10% paralleled by 70 pF or less.
Maximum Input Voltage— =10V DC and peak AC.

Recommended Source Impedance— 1 k2 or less.

CRT

Tektronix CRT— 5-inch flat-faced rectangular CRT with P31
phosphor standard, P7 phosphor optional.

Display Size— 8 cm vertically and 10 cm horizontally.

Graticule—Standard graticule: Internal, parallax-free, variable
illumination. Supplied with standard 602, as shown above. Op-
tional graticule: Internal 8 x 10-cm outline (no graticule lines).
Supplied with 602 MOD 174K.

Trace Width—Maximum trace width within the 8 x 10-cm display
area is 14 mils at 0.5-uA beam current.

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the CRT will not vary more than 2%
in the vertical direction, and 6% in the horizontal direction.
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OTHER CHARACTERISTICS U
Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 440 Hz. 50 watts at 115 VAC, 60 Hz. Rear panel selector pro-

vides rapid accommodation for six line-voltage ranges.

Temperature—Electrical specifications are valid over the range
of 0°C to +50°C ambient.

Finish—Blue vinyl painted cabinet, aluminum construction.

Dimensions and Weights (cabinet included)—

Height 6 in 15.3cm
Width 8 1/2 in 21.6cm
Depth 17 3/8 in 44.1 cm
Net weight 17 1/2 b 7.9 kg
Domestic shipping weight =22 |Ib ~ 9.9 kg
Export-packed weight ~28 |b ~12.7 kg

Included Standard Accessories—Smoke-gray filter, installed
(878-0586-00); instruction manual (070-0799-00).

If optional P7 phosphor is ordered, smoke-gray filter (378-

Displayed is a low-frequency damped sinewave with 90° phase
ey R e 0586-00) is deleted and orange filter (378-0595-00) is added.

difference between X and Y inputs. A 1-MHz timing sinewave

is also applied to the X, Y and Z input. Intensity modulation TYPE 602 DISPLAY UNIT . ... oo e $750

with the 1-MHz timing waveform adds the third display parameter

and creates the illusion of depth. TYPE 602 MOD 174K DISPLAY UNIT ...................... $750
Standard instrument with optional internal 8 x 10-cm outline
graticule.
TYPE 602 MOD 146B DISPLAY UNIT ...................... $725

Standard instrument, without cabinet, for mounting in rack
adapter. Requires 5 1/4-inch vertical rackmounting space.

OPTIONAL ACCESSORIES

Optional accessories serve to extend the usefulness of the
602 in certain applications. Photos are shown with 601 de-
scription.

5 1/4-Inch Rack Mounting Adapter For Type 601, 602, and
528—Accepts two instruments side-by-side in a standard 19-inch
rack, includes rim clamps which allow fastening or removing
instruments from the front, order 016-0115-02 ........... $95

Panel Assembly—For covering 1/2 of rack adapter when only
one Type 602 is rackmounted, order 016-0116-00 ........ $8

C-30A Camera—f/1.9 lens, magnification variable from 1.5:1
to 0.7:1; Polaroid Land Pack-Film Back, order C-30A-P .. $480

Type 602 to C-30A Camera adapter, order 016-0248-00 .. $16

Controls are conveniently located behind the front panel door.

C-30A Camera Carrying Case—Constructed of heavy-gage, high-
impact plastic, has foam-backed, vacuum-formed styrene liner.
Holds C-30A Camera, all standard accessories and extra film,
order 016-0126-00 . ......ccvveiinininenennennnnannns $38

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

i
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611

Storage Display Unit

TYPE 611
STORAGE DISPLAY UIT

® FLICKER-FREE BISTABLE STORAGE

® HIGH-RESOLUTION ALPHANUMERIC AND GRAPHIC DISPLAYS
® HARD COPY COMPATIBLE

® WRITE-THRU ABILITY

® REMOTE PROGRAMMING OF DISPLAY FUNCTIONS

The Type 611 Storage Display Unit permits stored displays of
combined alphanumeric and graphic information from digital
computers and other data transmission systems. The Tektronix-
developed bistable Storage CRT used in the Type 611 eliminates
the need for costly memory devices for refreshing the informa-
tion display and provides high information density without
flicker or drift and with excellent resolution. A write-thru
feature provides the operator the ability to visually position the
writing beam to any point on the CRT display area without
disturbing previously stored information. All solid-state circuit
design insures long-term stable performance. The standard
instrument provides a vertical format display area with the same

pect ratio as a typewritten page. A horizontal format display

'available in a Type 611 Mod 162C.

Type 611 MOD 162C features a horizontal display format.

 CHARACTERISTIC SUMMARY

VERTICAL AND HORIZONTAL

Calibrated Deflection Factor— 1-V full screen deflection
X and Y axis.

Settling Time—3.5 us/cm -}- 5 us.

Z AXIS
Turn-on Level— -1V or greater.
Turn-off Level— 0.5V or less.
Input R and C— 100 kQ paralleled by 70 pF.

STORAGE CRT

Display Area—Vertical: 21 cm. Horizontal: 16.2 cm. 25%
incrementally storable.

Resolution—Equivalent to 400 stored line pairs along the
vertical axis; 300 stored line pairs along the horizontal
axis.

Erase Time— 0.5 seconds.

Dot Writing Time— 5 us.

OTHER

Remote Control of Erase, Non-Store, View and Write-
Thru

Power Requirements—90 to 136 or 180 to 272 VAC, 48
to 66 Hz, 250 watts.
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The Type 611 Storage Display Unit (MOD 162C shown) is ideally suited for information
display applications. Up to 4000 alphanumeric characters may be stored and legibly dis-
played. These displays are directly copied by the 4601, providing an accurate represen-
tation of the display on 3M Type 777 Dry-Silver Paper.

OPERATING FUNCTIONS

The operating functions are View, Erase, Non-Store, and Write-
Thru. View and Erase are under manual or programmable
control; Non-Store and Write-Thru are under programmable
control. The Erase function, when initiated, removes all pre-
viously stored data from the display area and returns the CRT
to a “ready-to-write” mode. As new information is written, it is
retained on the CRT in the ‘“view” mode. Within 90 seconds
after the display is written, the 611 will automatically switch to
a “hold” mode. This holds data stored on the CRT at a low
brightness to extend storage time. Pressing the VIEW switch
while in the “hold” mode, returns the display to the *‘view”
mode for at least 60 seconds, but not more than 90 seconds.
The “view” mode may be programmed for continuous viewing.

A special “write-thru” feature is provided for displaying addi-
tional information on a screen which may already contain
stored information. In the “write-thru” mode the CRT beam is
unblanked and a cursor, or any generated pattern, may be
displayed without destroying previously stored data and without
storing new data. This function is useful for positioning cursors
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and locating the CRT writing beam. In the “write-thru” and
“non-store” modes the display remains on screen as long as
it is refreshed.

The Intensity, Focus, Operating Level, Power Switch and Test
Spiral controls are located behind a front-panel access door.
Pushing the Test Spiral switch causes the instrument to com-
plete an erase cycle and store a single-shot test pattern presen-
tation. Pulling Test Spiral switch provides a “non-store” mode
with repetitive test pattern for focusing and other tests.

The Erase, Non-Store, Write-Thru and View operating func-
tions are remotely programmable through contacts at the remote
program connector on the rear panel. An Erase Interval signal
is also provided at this connector. X, Y, Z inputs are provided
through rear BNC connectors or the remote program connector.
Manual control of Erase and View is provided on the front
panel. Remote programming of the Type 611 is achieved
grounding the appropriate contacts at the rear program con
nector. The remote switching device must be capable of switch-
ing +10V to approx ground (40.5V to —10V) and handle up
to 5 mA of current.



mi-iiaanesipry

TR AT

= e i————

611

Storage Display Unit

TEKTRONIX IS AN OREGON CORPORATION
LOCATED ON A 300 ACRE INDUSTRIAL PARK
NEAR PORTLAND. OREGON. TEKTRONIX
PRODUCTS ARE MANUFACTURED., SOLD AND
SERVICED FROM LOCATIONS THROUGHOUT
THE FREE WORLD.

IN RECOGNITION OF THE INCREASING NEEDS

FOR READOUT DEVICES FOR COMPUTER CON-
SOLES AND REMOTE TERMINALS, TEKTRONIX
HAS DEVOTED CONSIDERABLE TIME AND

EFFORT TO DESIGNING AND PRODUCING DIS-
PLAY COMPONENTS WHICH WILL EFFECTIVELY

FULFILL THESE NEEDS. BRIEFLY. A FEM
OF THESE PERIPHERALS ARE:

611 STORAGE DISPLAY UNIT-~-A LOW-COST,
HIGH SPEED UNIT WHICH RETAINS INFOR-

MATION ON AN 11-INCH STORAGE CRT WITH-

OUT HIGH-COST REFRESH ELECTRONICS.

T4002 GRAPHIC COMPUTER TERMINAL--8N
INFORMATION DISPLAY UNIT WHICH CON-
TAINS THE COMPONENTS NEEDED FOR LOW-
COST ALPHANUMERIC AND GRAPHIC INTER-

ACTION BETUEEN MAN AND COMPUTER. DATA

IS STORED ON A 611 DISPLAY UNIT.

T4005 GRAPHIC DISPLAY--A NEW SELF-
CONTAINED COMPUTER PERIPHERAL FOR
APPLICATIONS WHERE LOW-COST, HIGH
- SPEED DISPLAYS OF GRAPHICS, DRAWINGS
AND ALPHANUMERIC DATA IS DESIRED.
THE T4885 PLOTS DATA ON A STORAGE CRT
" AT SPEEDS UP TO 196 TIMES FASTER THAN
MECHANICAL PLOTTERS.

Alphanumeric and graphic display taken from

computer terminal application.

VERTICAL AND HORIZONTAL AMPLIFIERS

Deflection Factor—Vertical: 1-V full scale (16.2cm for square
format or 21 cm for rectangular format), accuracy within 2%.

Horizontal: 1-V full scale (16.2 cm), accuracy within 2%.

With Attenuation Resistors: Up to 75-V full screen for vertical
or horizontal deflection can be obtained by adding attenuation
resistors to input circuits.

Initial Beam Position—Any one of 9 initial beam positions can

dte selected by internal switches. Each position is adjustable

10% of full scale both vertically and horizontally.

Settling Time— 3.5 us/cm + 5 us, to within 1 spot diameter of
final position.

Positional Stability—0.16 mm (or less)/hour with 75-Q source

4501 SCAN CONVERTER--LINKS YOUR DATA
OR SIGNAL SOURCE TO TV DISPLAY SYSTEWS
FOR CONVENIENT, LARGE SCREEN VIEWING.
THE DISPLAY SIZE DEPENDS ONLY UPON
YOUR CHOICE OF TU MONITOR OR RECEIVER.

4501 HARD COPY UNIT--INFORMATION FROM
YOUR COMPUTER IS PERMANENTLY RECORDED
ON REPRODUCIBLE COPIES DIRECTLY FROM
THE STORAGE CRT OF TEKTRONIX PERIPH-
ERALS. OPERATION IS EASY. SIMPLY
PUSH A BUTTON AND IN LESS THAN 18
SECONDS A HIGH RESOLUTION COPY IS
READY FOR USE. COPY COST IS LESS THAN
EIGHT CENTS PER 8.5 X 11 INCH COPY,
DEPENDING UPON USAGE.

PLEASE HAVE YOUR NAME ADDED 70 THE
TEKTRONIX MAIL LIST OR CONTACT ANY
LOCAL TEKTRONIX FIELD ENGINEER OR

APPLICATION ENGINEER FOR ADDITIONAL
INFORMATION,

a Type 611 MOD 162C used in a remote

impedance at 20° C to 30° C. Within 1.6 mm/hour with 75-Q
source impedance at 10° C to 50° C, reference 25° C.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k2 paralleled by approx 70 pF.
Maximum Input Voltage— =50V combined DC and peak AC.

Z AXIS

Input—Turn-on level (unblanked) is 41 V. Turn-off level (blanked)
is +0.5V or less.

Input R and C—100 kQ paralleled by approx 70 pF.
Maximum Input Voltage— =50 V combined DC and peak AC.
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611

Storage Display Unit

CRT DISPLAY AND STORAGE

Tektronix CRT— 11-inch flat-faced bistable storage tube, phos-
phor similar to P1.

Display Size—Vertically: 21 cm (approx 8 1/4 inches), Hori-
zontally: 16.2cm (approx 6 3/8 inches). Display area is up
to 25% incrementally storable.

Resolution—4,000 characters based on a 90 x 70 mil matrix,
clearly legible with good spacing. Equivalent to 400 vertical
x 300 horizontal stored line pairs. (Resolution is measured using
400 x 300 stored dots since closely spaced line pairs exceed
25% incremental storage.)

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the CRT will not vary more than 10%.

Viewing Time—At least 15 minutes without loss of resolution.
Viewing time may be extended to one hour; however, several
erasures may be required to fully remove previously stored data.

Dot Writing Time— 5 us is required to write (store) one bit of
information.

Erase Time—500 ms or less.

OTHER CHARACTERISTICS

Erase Interval Pulse—A negative-going erase pulse is provided
at the rear program connector to inhibit external equipment dur-
ing an erase cycle. Amplitude change is approx +10V to
-+0.3V, source impedance approx 2 k.

Power Requirements—90 to 136 VAC or 180 to 272 VAC, 48
to 66 Hz, 250 watts maximum at 115V and 60 Hz. Rear panel
selection provides rapid accommodation for six line-voltage
ranges.

Dimensions and Weights—

Height 11 7/8 in 30.1 cm
Width 11 5/8 in 29.5cm
Depth 22 3/8 in 56.8 cm
Net weight 51 Ib 23.1 kg
Domestic shipping weight ~62 Ib ~28.1 kg
Export-packed weight =72 Ib ~32.6 kg

Included Standard Accessories—Program connector (131-0570-
00); connector cover (200-0821-00); instruction manual (070-
0752-01).

TYPE 611 STORAGE DISPLAY UNIT ....................... $2695
TYPE 611 MOD 162C STORAGE DISPLAY UNIT ............ $2695

Horizontal display format with same accessories as standard
instrument.

ACCESSORIES

Viewing Accessories—Combination light filters and implosion
shields improve contrast for high ambient light viewing.

Filter 014-0039-00 offers high resolution, reflection free view-
ing with improved contrast and cleans easily.
Order 014-0039-00 . ........c.iiiiiiiniiiniinnnannn $125

The matt finish of filter 015-0145-00 improves contrast but
causes slight loss of resolution. Order 015-0145-00 ...... $35

The glossy surface of filter 014-0040-00 improves contrast, re-
tains resolution but causes reflections. Order 014-0040-00. $35

-

Hard Copy Unit—The 4601 used in conjunction with Tektronix
Storage Display Units provides a convenient means for per-
manently copying alphanumeric and graphic displays. High-reso-
lution displays obtained on the Type 611, T4002, or T4005 are
copied by the 4601, providing an accurate representation of the
stored display on 8 1/2 x 11-inch 3M Type 777 Dry-Silver Paper.

4601 HARD COPY UNIT ....................nat. $3750

Camera—The C-10 is a fixed-focus, light-weight camera de-
signed for use with all Tektronix Information Display Products
which have an 11-inch CRT. An f/8 lens with sufficient depth
of field and convenient hand grips allows the C-10 to be held
against the display area for photographing displays. The C-10
includes a Polaroid' 4 x 5 film holder.

C-LOUCAMERR .. .. . coov s s o s mioivsom o 25 apions s e sssn = snonms $400

Rack Adapter—Rack height for the 611 is 14 inches, rack depth
is 21 3/8 inches. Rack adapter includes slide-out assembly.
Front panel finish is black, order 040-0551-00 .......... $95

1Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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4701

Eight-Channel Multiplexer

® 8 Channels with Differential Inputs
@ Calibrated Timebase

@ Four Channel X-Y Plot

® Mixed X-Y, Y-T Displays

The 4701 Eight-Channel Multiplexer features eight vertical chan-
nels and a calibrated timebase that provides signal condition-
ing for the Tektronix display instruments including the Type
601 and 611 Storage Display Units, the Type 4501 Scan Con-
verter and the Type 602 Display Unit. The 4701 provides con-
ventional 8-channel Y-T displays, 4-channel displays and mixed
displays of X-Y and Y-T.

The 4701 also provides automatic erase for the Tektronix stor-
age display units. The calibrated timebase provides full screen
displays from 10us to 50s and an oscilloscope type trigger
circuit with automatic, AC or DC triggering.

VERTICAL CHARACTERISTICS

Deflection Factor— 1V to 10V, continuously variable.
andwidth—DC to 1 MHz.

qput Impedance— 1 MQ paralleled by ~ 20 pF.

Common-Mode Rejection Ratio—at least 100:1.

Output— 1V into 502 with 1V input.

ik

Operating Modes—Alternate in sequence 1 thru 8. Chopped:
internal switch selects chopping rates of approximately 2.5 kHz,
30 kHz or 300 kHz. Externally programmed: 3 lines of TTL
compatible binary code select the channel which is to be pro-
grammed.

.X-Y Plots—Selected by the selector switch on channels 5, 6,

7 and 8 that select channels 1, 2, 3 and 4 respectively for their
X display.

HORIZONTAL CHARACTERISTICS

Timebase—Provides full screen normal or single sweep dis-
plays from 10 us to 50 s in a 1, 2, 5 sequence. A non-calibrated
mode is continuously variable between steps.

Triggered Modes—Automatic peak-to-peak, AC coupled and DC
coupled, plus and minus slope.

Trigger Inputs—Can be internal from each selected channel,
external, or from the power line.

Automatic Erase—Provides automatic control of the Tektronix
storage display unit and permits the 4701 to retain the display
in a view mode from 0.5s to 30s, (continuously variable) after
all channels are displayed.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136V or 180 to 272V, 48 to 400
cycles, 21 watts maximum.

Dimensions and Weights—Height 3 1/2 inches, width 16 7/8
inches, depth 20 1/8 inches, and weight approximately 15
pounds.

Included Standard Accessories— 6 foot interconnecting cable
(012-0258-00); 25-pin male connector (131-0570-00); instruction
manual (070-1164-00).

4701 EIGHT-CHANNEL MULTIPLEXER .. ................. .. $1500
To adapt the 4701 for use in a standard 19-inch rack, order
rackmounting kit 602-0307-00 ......................... $30

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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T4002

Graphic Computer Terminal

INFORMATION DISPLAY PRODUCTS

INTERACTIVE GRAPHICS

©® SOFTWARE SUPPORTED

@ HARD-COPY COMPATIBLE

RETAINS DISPLAYS WITHOUT REFRESHING

HIGH DENSITY ALPHANUMERIC AND COMPLEX GRAPHIC DISPLAYS

©® LINE-BUFFER AREA FOR EDITING

340

Shown with optional joystick

The Tektronix T4002 Graphic Computer Terminal is a completely
self-contained, desk-top, information display terminal designed
for rapid and efficient information exchange between man and
computer. Complete communication interaction is achieved
through the T4002 data-entry keyboard and optional Tektronix
Interactive Graphic Units. The display device is a Tektronix
developed, direct-view bistable storage tube which displays
alphanumeric and graphic computer outputs without refreshing.

The Tektronix 4601 Hard Copy Unit or C-10 Camera produce
permanent copies of the T4002 display. The Hard Copy Unit
produces high quality, reproducible 8 1/2 x 11-inch paper
copies of the stored screen contents in seconds. Copy com-
mand is either manual or computer initiated for unattende
operation. The camera photographs the stored and line-buffer
screen contents on a 4 x 5 Polaroid* film.

*Registered Trademark Polaroid Corporation



1)

T4002

Graphic Computer Terminal
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THE TEKTRONIX TYPE T4092

The Line-Buffer feature of the T4002 simplifies text composition,
verification and correction. The first line in the above photo-
graph is incorrect. The line is recalled from the buffer memory

=
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GRAPHIC COMPUTER TERMINAL WITH OFFLINE EDITING

and corrected in the Line-Buffer area at the bottom of the dis-
play. After correction, the line is retransmitted to the stored
display area.

CHARACTERISTIC SUMMARY

CONTROL PANEL
Power—Key switch.

Keyboard—Full USASCII (128 codes).
Control Lock—Key switch for security purposes.
Mode Controls and Indicators:
On Line/Local—Indicates on-line or off-line connection.
Transmit/Receive—Communication-mode status.
ASCII/TTY—Communication-code indicator.
Display/Auxiliary (or both)—Input source indicator.
Special Functions:
Page Full—Halts output when screen is full of alpha-
numerics.
Margin Shift—Allows four fixed margin positions for
increased information.
Comm Error—Lights on detected error at interface bus.
Data Received—Indicates computer input to T4002.
Interrupt—Used to halt computer output.
DISPLAY CAPABILITY
96 USASCII symbols including both upper and lower case
characters, numbers and special symbols.
Graphics:
1024 x 1024 addressable points.

¢

) = C—————

1024 (X) by 760 (Y) viewable points.
Incremental plot.
Point plot.
Linear interpolation (vector).
Alphanumeric:
39 lines, 85 characters per line in stored area.
1 line, 84 characters in Line-Buffer area.
2 sizes of characters and italics under program control.
5000 characters per second (average) writing capability.
DISPLAY CHARACTERISTICS
Display Area—15.2cm x 21cm.
Erase Time—0.5 second.
Resolution—Equivalent to 400 x 287 line pairs.
INTERFACE UNITS
For Digital Equipment Corporation PDP-8 Series Comput-
ers with negative input/output buses.
For use with devices which transfer data serially in either
full or half-duplex mode. Conforms to EIA Standard
RS-232B (October, 1968).
For Digital Equipment Corporation PDP-8 Series Comput-
ers with positive input/output buses.

For computers with TTY 1/0 port.

CONFIGURATION

The T4002 console contains the following system components:
display unit, terminal control, character generator, input/output
interface, and keyboard. Space is provided within the terminal
to accommodate an auxiliary module for expanding system ca-

' Qbility. Interfaces are available for direct coupling to computers
r data communication systems.

L

DISPLAY UNIT

A Tektronix, 11-inch, direct-view, bistable storage tube is used
as the display medium. High-density alphanumerics and complex
graphics are presented without flicker or drift. The 15.2-cm by
21-cm screen will accommodate up to 39 lines of alphanumeric
characters with 85 symbols per line. More than 3300 characters
may be displayed with excellent clarity. Resolution achieved
is equivalent to 400 x 287 line pairs. Viewing time is at least
15 minutes. Viewing time may be extended to one hour; how-
ever, successive erasure of previously stored information may be
required.
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T4002

Graphic Computer Terminal

INFORMATION DISPLAY PRODUCTS

LINE BUFFER AREA

The Line Buffer capability of the T4002 makes use of one 84-
character line of discrete memory. Data is entered through the
keyboard, stored in memory, and displayed in a 1-cm x 21-cm
continuously refreshed, flicker-free area at the bottom of the
screen. The information in this memory can be verified and
edited before it is sent to the computer as a single message
block.

A cursor is always positioned over the next area to be written.
Any character may be changed by backspacing the cursor to
the character to be changed. Backspacing past a character
erases that character from local memory. Pressing the SEND
control transmits the Line Buffer Area information to the com-
puter if ON LINE, or to the designated output device if in LOCAL.

KEYBOARD

Manual entry of data is through a solid-state circuit keyboard
with full USASCII capability (128 codes). 96 upper and lower-
case characters, numbers and special symbols are provided for
alphanumeric data entry. Two sizes of characters and two sizes
of italics are under program control. 32 additional control char-
acters are included for communications between the computer
and the terminal. All controls are program callable. The key-
board has 2-key rollover protection.

TERMINAL CONTROL

The Terminal Control is the traffic director which interfaces all
of the major components of the system. It provides interface
logic, code conversion, data timing, data-buffering, mode switch-
ing and digital/analog conversion. Terminal Control routes al-
phanumeric data to the character generator and controls
graphics directly. The Terminal Control’'s I/O interface bus is
TTL compatible.

The T4002 operates in one of four display modes set by Ter-
minal Control in response to control characters or control bits.

Alphanumerics—Prints, on a fixed format, alphabetical and
numerical characters according to the USASCII code.

Graphics—The T4002 operates under program control in ong:
of three modes to form graphic figures. The terminal then as-
sembles incoming data as XY information and either plots points
or draws lines to form graphic figures. The three graphic modes
are:

1. Incremental plot: In this mode, the T4002 increments the
plot position one point in any one of eight directions from the
last point location, according to an assigned code in the data
word.

2. Point plotting: In this mode, the X and Y address in each
data word is decoded and the point is printed on command
from Terminal Control.

3. Linear interpolation: In this mode, the T4002 draws a smooth
line between two sets of XY coordinates contained in a data
sequence. The line (or vector) can be intensified or dark.
The lines can be any length, but for uniform intensity, they
should be held to two inches or less.

Character Input Speeds—Data character input speeds to Ter-
minal Control are as follows:

Alphanumeric— 5,000 characters per second (average).

Incremental Plot— 75,000 intensified (displayed) points per sec-
ond maximum. 15,625 unintensified (not displayed) points per
second maximum.

Point Plot—Same as for incremental plot except points must
be adjacent.

Linear Interpolation— 2 ms/vector for unintensified (not dis-('
played) vectors. 8 ms/vector for intensified (displayed) vectors.

CHARACTER GENERATOR
The character generator provides a set of 96 USASCII charac-
ters, including 1 “space” and 1 ‘“delete” character. Two sizes
of characters are under program control, 70 x 90 mils and 140
x 180 mils. At least 5000 characters per second (average) may
be generated.
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INFORMATION DISPLAY PRODUCTS

T4002

Graphic Computer Terminal

0 CONTROLS AND INDICATORS

In addition to a standard alphanumeric keyboard, other labeled
and light-coded controls are provided to enhance ease of op-
eration. The number of panel controls is minimized and con-
trol functions made automatic where practical (see photo of
keyboard).

Control Characters—The USASCII provides for 32 control char-
acters to be utilized for communication between computers
and remote 1/0 equipment. Keys to activate these control char-
acters are provided on the right portion of the keyboard. Func-
tions peculiar to the T4002 are also. controlled from this key-
board area. Certain of these control characters are easily
rewired to perform application oriented functions in addition
to the defined functions.

View/Hold—Switches the display from a hold mode to a view
mode for 60 to 250 seconds.

Erase—Erases the entire stored display area.

Format Controls—Provide a means of moving the cursor when
fixed-format alphanumerics are used. The five format buttons
(top left of keyboard) move the cursor UP, DOWN, RIGHT, LEFT
or HOME (fixed point upper left corner—resets T4002 from
Graphics to Alphanumerics).

Power Off/On/Control Lock—Key-operated, 3-position rotary
switch controls line voltage to the T4002. A color-coded me-
chanical flag showing through the POWER ON aperture indicates
the position of the switch. CONTROL LOCK is a “security” posi-
tion in which input from the T4002’s control panel and key-
board is locked out.

n Line/Local—Controls on-line and off-line terminal operation
and indicates status.

Transmit/Receive—Controls and indicates the communication
mode status.

ASCII/TTY—Controls and indicates communication code being
output by the keyboard.

Input: Keyboard/Aux—Controls and indicates selection of KEY-
BOARD and/or AUXILIARY as input to computer.

Output: Display/Aux—Controls and indicates selection of the
DISPLAY and/or AUXILIARY or both to receive output from
computer.

Page Full—Indicates full page and stops information from com-
puter (in alphanumeric mode only).

Margin Shift—Allows a choice of four fixed -margin positions,
starting on the left and moving to the right. Useful when writ-
ing columns of short statements.

Comm Error—Indicates an error at the terminal control inter-
face.

Data Received—When the computer makes an entry to the
display, the indicator lights. Pressing the control extinguishes
the indicator.

Interrupt—Pushing this button initiates a function which may
be interpreted by the computer as an interrupt.

Direct/Compose—Controls and indicates text editing function.
Direct: Each character is processed as it is typed.

‘ompose: Corrections, additions and deletions are made from
he keyboard and displayed as edited in the line-buffer area.

Full/Clear—FULL indicates the capacity of the 84-character
line-buffer's memory has been reached. Pressing the CLEAR
button while in the COMPOSE mode will clear the storage
register.

Send—Pressing this control while in COMPOSE causes the in-
formation in the line-buffer to be transmitted to the computer
if in ON LINE and to the designated output device if in LOCAL.

SOFTWARE

The T4002 Graphic Computer Terminal is supplied with a stan-
dard Utility Software Package. It provides the routines to ex-
ercise the various functions of the terminal in its different modes
of operation; and also subroutines for outputting all ASCII
characters.

In addition, a Fundamental Plot Package of FORTRAN sub-
routines is supplied enabling the user to graphically operate in
Point Plot, Incremental Plot and Linear Interpolate, to draw
axes, do scaling, and perform other graphic manipulations.

The Standard Software Package offered with the T4002 is for
users facilities which support a FORTRAN capable of either “A”
format (i.e., unspecified character format) or assembly level
access from FORTRAN. The T4002 Graphic Computer Terminal
software will be negotiated on an individual basis for users whose
facilities do not support FORTRAN.

When ordering the T4002, please specify the following infor-
mation about the intended facility:

Hardware—Computer type, by make and model.

Software—If an operating system is used, please identify by
manufacturer and indicate any variation. What languages does
the facility support (please state levels). Which of these lan-
guages allows assembly level access?

OTHER CHARACTERISTICS
Power Requirements—A quick-change line-voltage selector pro-
vides six ranges: 90 to 110V, 104 to 126V, 112 to 136V, 180
to 220V, 208 to 252V, and 224 to 272V. Frequency range is
48 to 66 Hz. Maximum consumption at 115V is 400 watts.
Operating Temperature Range— +10°C to --40°C.

Dimensions and Weights

Height 19 3/8 in 48.7 cm
Depth 34 7/8 in 88.7 cm
Width 19 in 48.3 cm
Net weight : 130 Ib 46.8 kg
Domestic shipping weight 191 Ib 86.6 kg

Included Standard Accessories—Specifications manual (070-
0996-00), display unit maintenance manual (070-1051-00), key-
board unit maintenance manual (070-1052-00), drawer unit main-
tenance manual (070-1053-00).

T4002 GRAPHIC COMPUTER TERMINAL, without interface ..
................................................. . $8800

The T4002 is available with a blue cabinet. Order T4002
GRAPHIC COMPUTER TERMINAL option one (without interface)
................................................... $8800

ACCESSORIES

Viewing Accessories—Combination light filters and implosion
shields improve contrast for high ambient light viewing.

Filter 014-0039-00 offers high resolution, reflection free view-
ing with improved contrast and cleans easily.

Orderd014-0039:000 . % o ol ol s $125
The matt finish of filter 015-0145-00 improves contrast but
causes slight loss of resolution. Order 015-0145-00 ...... $35

The glossy surface of filter 014-0040-00 improves contrast, re-
tains resolution but causes reflections. Order 014-0040-00. $35

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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T4002 Interface Units

INFORMATION DISPLAY PRODUCTS

DATA COMMUNICATION INTERFACE UNIT

Serial Asynchronous Interface for Data Communication Systems
—This interface allows the Graphic Computer Terminal to op-
erate with systems which transfer data serially in either a full-
duplex or half-duplex mode. It conforms to EIA Standard
RS-232-B (October, 1968) which defines the minimum required
circuits and electrical signal characteristics for exchanging
binary serialized data. Internal clocks or external timing signals
may be used. Transmit and receive rates are independent of
each other and must be specified on order. Standard rates are
110, 150, 300, 600, 1200, 1800, 2000, 2400 bits/sec inclusive.
For other optional rates, contact your Application Engineer.

Included Standard Accessories—Interconnecting cable to RS-
232-B type modems (015-0150-00); user's manual (070-1049-00);
instruction manual (070-0998-00).

Order 021-0002-00 Serial Data Communications Interface
(please specify standard send and receive rates) .... $600

Additional Timing Interface Control Boards may be ordered if
operation is planned at more than one transmit/receive rate.
Order Timing Interface Control Boards (specify send and re-
COIVE TATOS) 5w s wow foeve s o DA BT 0V B B B L na ¥ L $175

TELETYPE PORT INTERFACE UNITS

Serial Asynchronous Teletype Port Interface Unit—The Tele-
type Port Interface allows high-speed data transmission be-
tween the Tektronix T4002 Graphic Computer Terminal and
a computer through the computer's TTY /0O port. Currently,
T4002 Teletype Port Interfaces are available for the following
minicomputers: Digital Equipment Corporation PDP-8/1 and
PDP-8/L Computers, Data General Corporation Nova and Super-
nova Computers, Hewlett-Packard 2114, 2115 and 2116 Com-
puters. Interfaces for other computers are under development.
Contact your Application Engineer concerning your interface
requirements.

The Teletype Port Interface allows the operator to selectively
use the full capabilities of either the T4002 or the teletype-
writer. To operate the T4002 and computer, standard computer/
terminal programming procedures are followed. To switch from
T4002 to TTY operation, the user simply pushes the T4002
front panel LOCAL/ON LINE button to LOCAL. This electrically
disconnects the T4002 and connects the teletypewriter to the
computer through the TTY port interface, and automatically
changes the data rate to 110 baud.

When using the TTY Port Interface, data is transferred serially
by the interface in a full-duplex mode. The receiving rate is
adjustable between 125 baud and 125 kilobaud. The trans-
mitting rate is adjustable between 125 baud and 6.25 kilobaud.
The interface is compatible with the full USASCII code and will
assemble the information in the graphic compatible format when
the T4002 is in a graphic mode of operation. The TTY Port
Interface is current operated like the teletypewriter and is pro-
vided with necessary cabling and connectors for direct connec-
tion to the computer I/O Bus. As an option, it may be con-
verted to an EIA RS-232-B configuration (voltage operation) for
use with modems or couplers by the replacement of two op-
tional plug-in cards and a connecting cable. Also the com-
puter's previously existing TTY interface electronics is utilized,
retaining the computer/Teletype system capabilities, including
the reader and punch.
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The operational characteristics of each unit are determined ),‘

by the computer with which it interfaces. The rear panel me-
chanical configuration of each unit is compatible with the ap-
propriate TTY and computer connections. A switch on the rear
panel allows the user to select either MODEM or TTY capabil-
ity when optional circuit boards are installed.

With this Interface, users of minicomputers utilize the many
advantages of the T4002 Graphic Computer Terminal in appli-
cations where high display speeds and graphics are beneficial.
One of the greatest advantages of the T4002 is the fact that
programming is made so much easier and quicker than with
slower terminals. The speed of the T4002 readout allows the
programmer to retain his train of thought when writing and
“debugging” programs. The tremendous speedup of the T4002
with its quick readout allows a rapid input back into the sys-
tem. Thus, ideas and changes are applied without delay and
the effects may be immediately observed. This interactive dis-
play capability is particularly important when developing
graphics programs, since there is little delay from program
development to program execution.

Also, the T4002 provides users the capability of displaying
information in a graphic format. Many kinds of applications,
such as scientific computations and process controls, give the
user a clearer, more concise understanding of the information
when it's presented graphically. Other problems lend them-
selves to easier solution where graphics reduce a mass of
data to a format from which changes, trends and conclusions
are easily drawn.

4
SOFTWARE Q

The Teletype Port Interface Unit is provided with software
which facilitates program access to the T4002 and Interactive
Graphics Units. Documentation includes program descriptions,
flow diagrams and program listings.

ORDERING

When ordering, please specify your computer system configura-
tion by manufacturer, model and/or type number, and your
TTY or data communications |/O options.

Each interface includes an interconnecting cable and neces-
sary accessories to match computer specified in order, soft-
ware package to match computer specified in order, instruc-
tion manual, and user’s manual.

For PDP-8/1 & PDP-8/L, ordér 021-0004-00 .......... $750
For Nova and Supernova, order 021-0005-00 .......... $750
For 2114, 2115, and 2116, order 021-0006-00 .......... $750

Optional Accessories—To convert the TTY Interface to a
RS-232-B compatible Interface requires the substitution of the
following accessories.

Timing interface control board, (please specify baud send and
FEEBIVE FatE) ™% w5 e e S Wi 4 & e b o Tm s s 2 6o B &t 2 8 $175.00

Level converter board, order 670-0798-00 ........... $100.00
Modem cable (RS-232-B), order 015-0150-00 ........ $50.00
User’'s manual, order 070-1049-00 .................. $2.50
Interface unit maintenance manual, order 070-0998-00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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INFORMATION DISPLAY PRODUCTS

T4002 Interface Units

DIRECT INTERFACE UNITS

Interface Units 021-0001-00 and 021-0003-00 match the Tektronix
T4002 Graphic Computer Terminal to the Digital Equipment Cor-
poration’s PDP-8 family of small computers with negative or
positive input/output buses respectively. Data is transferred in
parallel under Program Data Transfer control of the computer.
When receiving input data from the computer, the interface de-
codes the data, converts the logic and levels, and provides
transfer timing information to Terminal Control. When trans-
mitting output data, the interface changes the Terminal Control
data to match the computer logic and levels and transfers it
under control of the computer’s timing pulses. The interface
has its own external interconnecting cable wired for direct
connection to the computer’s input/output bus.

Parallel Interface for Digital Equipment Corporation PDP-8/I
Computer with Negative Input/Output Buses—Included stand-
ard accessories are: interconnecting cable to PDP-8/1 (015-
0151-00); circuit card assembly, I/O bus terminator card (018-
0036-00); user’'s manual (070-1050-00); instruction manual
(070-0997-00).

Order 021-0001-00 Parallel Interface

Parallel Interface for Digital Equipment Corporation PDP-8/I
or PDP-8/L Computer with Positive Input/Output Buses—In-
cluded standard accessories are: either interconnecting cable
to PDP-8/1 (015-0151-00), or interconnecting cable to PDP-8/L
(015-0159-00) (please specify); circuit card assembly, 1/0 bus
terminator card (018-0035-00); user’s manual (070-1050-00); in-
struction manual (070-1041-00).

Order 0 2i=0008:00  a s e e

Auxiliary Interface (Blank Module)—A plug-in frame, securing
hardware and 1/0O connectors for users who wish to construct
special interfaces. Order 040-0507-00 $83

Blank Card Interface Unit—A kit assembly of five blank cards
and supporting hardware for user fabrication of a special T4002
input/output interface unit. Order 040-0552-00 $270

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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4901 and 4902

Interactive Graphic Units

INFORMATION DISPLAY

o INTERACTIVE GRAPHICS FOR T4002 GRAPHIC COMPUTER
TERMINAL

e SOFTWARE SUPPORTED

© CLEARLY VISIBLE, PARALLAX-FREE, FULL-SCREEN,
HIGH-RESOLUTION CURSOR

e RESOLUTION WITHIN ONE LSB IN 1020 BITS

® COMPATIBLE WITH GRAPHIC INPUT DEVICES WHICH OUTPUT
ANALOG SIGNALS OF 45V OR LESS

4901 INTERACTIVE GRAPHIC UNIT

The 4901 Interactive Graphic Unit interfaces the Tektronix
T4002 Graphic Computer Terminal* with graphic input devices
which output X and Y analog signals. Analog signals are re-
ceived by the 4901 from the graphic input device. The 4901
continuously compares these signals with the data in the T4002
D/A converters. Upon command from the computer, the T4002
keyboard, or an external graphic device, the 4901 will digitize
the graphic address of the intersection of the crosshair cursor.
The digitized graphic address is sent to the computer through
the T4002 1/O interface unit.

The 4901 generates a refreshed, clearly visible, full-screen
cursor which always covers the entire X, Y dimensions of the
T4002 storage display. The cursor forms perpendicular, hori-
zontal and vertical lines which have a clearly discernible in-
tersection. This provides a sharply defined point for use in
accurate graphic formatting. Cursor positioning is controlled
by the X, Y inputs from the external graphic device.

The cursor position accuracy is within one Least Significant
Bit (LSB) in each of the two axes. This accuracy is accom-
plished by counting, in one direction only, the X, Y registers
which generate the crosshair cursor. This means that the point

*T4002’s below Serial #BO10780 musf be modified for use with
4901 and 4902. Contact your Tektronix Application Engineer
for information.
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of interest is always approached from the same direction, pro-
viding accuracy to one LSB.

The cursor generation system uses the T4002 D/A converter
system. This common system provides several advantages. It
eliminates tracking errors, and drift and registration problems
which usually exist between the display system and the graphic
input device in equipment where two different converter sys-
tems are used. A single system also eliminates a number of
critical calibration adjustments and allows the user to take full
advantage of the complete addressability of the display system.C

The 4901 interfaces with the T4002 Graphic Computer Terminal
through the T4002’s auxiliary 1/0 and is housed in the T4002
console space provided for auxiliary modules.

4902 INTERACTIVE GRAPHIC UNIT

The 4902 is an electronic interface between the Tektronix T4002
Graphic Computer Terminal* and several kinds of auxiliary in-
put devices, which output analog signals of 45V or less. The
4902 Interactive Graphic Unit performs all the functions of the
4901 Interactive Graphic Unit plus the following additional
features:

Point Digitization—The 4902 can digitize and transmit to the
computer, data representing either a single point or an array
of points, programmable from 16 to 1024 maximum.

Programmable and Strappable Features—The modes of opera-
tion of the 4902 are under program control utilizing ASCII con-
trol functions and a control word with specific bit assignments.
The ASCII control function used in the 4902 can be selectively
patched to any one of the 32 ASCII functions thereby main-
taining computer data communication and system compatibility
requirements, such as line control, coding, and record lengths.
Parity can be strapped for either odd or even depending upon
system configuration.

The 4902 interfaces with the T4002 through the T4002’s Aux-
iliary Channel and is housed within the T4002 console in the
space provided for auxiliary modules.

Front panel connections J1000, J1001, and J2000 are provideaC
for connecting up to three input devices as additional ones
are made available, and to provide input interfaces for the op-
erator who wishes to use a device which he designs. Optional
4951 Joystick, connects to J1000.




4901 and 4902

Interactive Graphic Units

INFORMATION DISPLAY PRODU

SCALE VERTICAL
SCALE PICTURE
UNITY MAG
FRAM

OPTION R

The above photograph pictures the clearly visible parallax-
free, crosshair cursor generated by the 4901 or 4902. The
cursor always covers the entire X, Y dimensions of the display.
Positioning accuracy is within one LSB along each axis.

COMMON CHARACTERISTICS
_ X AND Y DIFFERENTIAL AMPLIFIERS
Sensitivity—1 bit/5 mV.
»Gain Accuracy—Within 1.5% of full scale.
Lbommon Mode Signal Range—At least +15 V.
Differential Input Signal Range—5.115V or less.

Maximum Safe Input Voltage— 22V to —22V, each input
referenced to program ground.

Maximum DC Offset—50 mV or less.

Nominal Input Resistance—Single-ended 80k, differential
160 kQ.

Maximum Input Current Offset—plus inputs, 75 #A; minus inputs,
250 nA.

T4002/4901 or 4902/Graphic Input Device System Resolution—
X axis resolution is within one addressable point (1 LSB) be-
tween and including points 3 to 1023. Y axis resolution is within
one addressable point (1 LSB) between and including points 0
to 1020.

Time to Digitize—XY point, 20 ms or less, including 10 ms cursor
turn on; Y point only, 10 ms or less.

Data Multiplexing Time Delay Requirement—5 us or less plus
delay added by parallel interface units.

Program Digitize Delay—At least 10 ms must be allowed be-
tween cursor turn on and first digitized command following
turn on. Applies to 4901 only.

o

The 4902 being placed into the T4002.

SOFTWARE

Each Interactive Graphic Unit is provided with a standard Soft-
ware Package consisting of the routines necessary to facilitate
communication between a computer and the T4002 Graphic
Computer Terminal/Interactive Graphic Unit.

The standard Software Package is for user’s facilities which
support FORTRAN capable of either “A” format (i.e., unspecified
character format) or assembly level access from FORTRAN.
The Interactive Graphic Unit software will be negotiated on an
individual basis for user’s facilities which do not support
FORTRAN.

A Fundamental Interactive Graphic Package is available for
FORTRAN users. It includes FORTRAN routines for the user to
create, modify, and manipulate graphic displays.

Documentation will include program descriptions, flow diagrams
and program listings.

When ordering the 4901 and 4902 Interactive Graphic Unit,
please specify the following information about the intended
facility:

Hardware—Computer type, by make and model.

Software—If an operating system is used, please identify by
manufacturer and indicate any variation. What languages does
the facility support (please state levels). Which of these lan-
guages allows assembly level access?

INTERACTIVE GRAPHIC UNIT
INTERFACE CONNECTIONS

Logic—The logic form is positive, and logic levels are standard
TTL. All TTL input control lines present 5 or less normalized
loads to a TTL output. Input pulse widths are at least 500 ns.

Cursor Intensity Input Voltage Range— -5V to 15 V.
OTHER CHARACTERISTICS

Operating Temperature Range— --10° to --40°C.

Net Weight—Approximately 2 Ib; 1 kg.

4901 INTERACTIVE GRAPHIC UNIT ........ .. ... .. ... ... .. $525
Includes instruction manual 070-1059-00.
4902 INTERACTIVE GRAPHIC UNIT ... ... .. ... .. ... ... .. $750

Includes instruction manual 070-1107-00.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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INFORMATION DISPLAY PRODUCTS

4951 JOYSTICK

The 4951 Joystick inputs signals to the Tektronix 4901 and
4902 Interactive Graphic Units. These signals provide the
X and Y information for positioning the cursor generated by the
4901 and 4902. The Joystick elements which sense the X and
Y voltages are high-resolution potentiometers, controlled with a
single handle, centered on a sphere mounted within a shroud.
The potentiometers have low start-up and in-motion torque for
very positive operator control of the screen position of the
cursor.
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The Joystick has an IG OFF/CURSOR BRIGHTNESS controlo
which turns the Joystick on and adjusts the intensity of the dis-
played cursor. A READY light, when lit, indicates that the Inter-
active Graphic Unit is ready to accept new information.

The Joystick is equipped with its own interconnecting cable
for the Interactive Graphic Unit. Instruction manual (070-1060-
00) is included.

CHARACTERISTICS

X and Y Resolution—Within one LSB of a previously stored
point.

Cursor Brightness Voltage Output Range— -6V or less to at
least +14 V.

Seek Input Voltage Range— 2.4V to +5.5V.

Joystick Excursion—Side-to-side excursion is 66° within 4°;
corner-to-corner excursion is 94° within 4°.

Operating Temperature Range—0°C to 4-50°C.
Finish—Anodized aluminum.
Net Weight—21, |b; 1.1 kg.

Dimensions—Diameter: 6 inches, 15.3 cm; height: approximately
5.4 inches, 13.8 cm.

4951 JOYSTICK ..o, sl )

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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T4005

Graphic Display

® Drive capability for four display devices, individually selectable,
remote or local operation.

® 8192 x 8192 Display Matrix capacity.

® Display Scale selections: 8192, 4096, 2048, 1024, 512, and 256
points per axis.

® Magnification sufficient to resolve each plotted point. Aspect ratios
from 32:1 to 1:32.

® Origin offsetting anywhere within the 8K x 8K display matrix with
16-point resolution.

® Movable Frame windows the area to be displayed next. Zooming
feature allows sequential framing in all display scale settings.

@ Positionable Locator to position plot origin.

® Eight sense lines individually set by push button.

® Eight push-button interrupts (manual or program disabled).

® Programmable software status lights under Interrupt push buttons.
® Real Time Clock.

® Computer control of most Front-Panel functions.

® |Interrupt structure can be disabled manually or by computer.

® Hard copy compatible.

The Tektronix T4005 Graphic Display is an integrated self-
contained computer peripheral designed for high-speed, low-
cost displays of large drawings, graphics and text. With the
aid of appropriate parallel interfaces, the T4005 requests, ac-
cepts, controls, and displays data from present day digital com-
puters routinely used for generating drawings and graphics.
Graphic data is displayed on a Tektronix developed Storage
Display Unit containing an 11-inch Storage CRT. Displays,
written once on the Tektronix Storage CRT, are retained in a
“view” mode without flicker, drift, or loss of resolution. When
old data is erased, the display unit is ready to store new data
within 500 ms after initiation of the erase function.

The operator controls and the hardware which converts com-
puter outputs into the drive signals for graphic and alphanumeric
displays are contained in the Graphic Display Controller com-
ponent of the T4005. This hardware performs a number of
graphic editing and enhancement functions such as scaling,
magnifying, origin offsetting, windowing, and intensity aug-
menting.

Provisions for driving three additional display devices, and pro-
visions for auxiliary functions add to the versatility of the T4005.
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INFORMATION DISPLAY PRODUCTS

DISPLAY UNIT

The T4005 dislay medium is a Tektronix developed 611 Stor-
age Display Unit. The storage CRT in the 611 retains com-
plex alphanumerics and graphics on an 11-inch display area
after the information is written one time. The ability to store
information on the CRT is accomplished through a process
primarily internal to the CRT. This eliminates the need for
costly refresh hardware and provides flicker-free, stable dis-
plays.

The storage display area is 21 x 16.2 cm. Resolution is equiv-
alent to 400 x 300 stored line pairs. Storage capacity is at
least 4000 clearly spaced, legible characters, based on a 90 x
70 mil dot matrix. Display view time is at least 15 minutes
without loss of resolution. Viewing time may be extended to
one hour; however, several erasures may be required to fully
remove previously stored data. The erase cycle duration is
500 ms. Dot writing time is 5 us; beam positioning time is
3.5 us/cm plus 5us stabilizing time. Line writing time in the
stored mode is at least 25 cm/ms at specified resolution.

Operating Functions—The operating functions are View, Erase,
Non-Store, and Write-Thru. View and Erase are under manual
or software control; Non-Store and Write-Thru are under soft-
ware control. The Erase function, when initiated, removes
all previously stored data from the display area and returns
the CRT to a ‘“ready-to-write” mode. As new information is
written, it is retained on the CRT in the ‘“view” mode. Within
two minutes after the display is written, the 611 will automati-
cally switch to a “hold” mode. This holds data stored on the
CRT at a low brightness to extend storage time. Pressing the
VIEW switch while in the ‘“hold” mode, returns the display to
the “view” mode for at least one minute, but not more than
two minutes. The ‘“view” mode may be programmed for con-
tinuous viewing for as long as fifteen minutes.

A special “write-thru’’ feature is provided for displaying cursors
on a screen which may contain stored information. In the “write-
thru” mode a clearly visible cursor, or any generated pattern,
is displayed at an intensity too low to be stored. Thus, both
stored and dynamic (non-stored) data may be viewed simulta-
neously. In the “write-thru” and ‘“non-stored” mode, the display
remains on screen as long as it is refreshed.

GRAPHIC DISPLAY CONTROLLER

The Graphic Display Controller (GDC) is a slide-out drawer
unit which contains operator controls and the graphic control
electronics. The GDC may be purchased separately as the 4201
Graphic Display Controller. The following discussion applies

to the 4201 Graphic Display Controller as well as the GDC
portion of the T4005 Graphic Display.

4201 Graphic Display Controller
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DISPLAY DRIVER

The GDC has a D/A converter and an output architecture
capable of driving four Tektronix Display Devices. A Display
Controller driver card is required for each display device. The
T4005 is supplied with one Display Controller/611 card. Optional
cards may be purchased to drive other display devices.

GRAPHIC CONTROLLER PANEL

The Graphic Display Controller Panel is equipped with back-
lighted push buttons. The Push On/Off buttons are the pri-
mary means of mode selection and control of the display de-
vice. The secondary means of control is through the use of
computer software. An indicator window gives the status of
four computer/T4005 functions. The control panel may be re-
moved from its housing and remotely located to serve the user’s
convenience. An optional cable is available for this purpose.

DISPLAY SCALES ‘
The Display Scale push buttons, when lit, indicate the selected( ;

vertical and horizontal scale values. Six scales are available
in each axis. A lit scale indicates how many step commands
the GDC must receive along each axis to drive the D/A con-
verter of that axis over its full range of 1024 distinct analog
levels. The number of steps required are: 8192, 4096, 2048,
1024, 512, or 256. With display scales of 8K, 4K, and 2K, there
are more steps than the 1024 D/A levels available. At these
display scales, the access steps are uniformly absorbed without
change in the D/A converter output. As an example, in the 4K
selection, every fourth step results in a one-level change in the
D/A output, while the other three steps are absorbed. The dis-
play scales are operated manually or by computer command.

FRAMING

Framing is the T4005 feature which performs in hardware the
“windowing” function most often done in software by other
graphic systems. A visible, non-stored Frame is positioned
around the area the operator wishes to display next. Frame
sizes range from 256 to 8192 dots on each axis, independently
selectable, so that aspect ratios from 32:1 to 1:32 are possible.
Displays selected by the 256 x 256 Frame become highly magni-
fied so that each computer generated point is clearly visible.

ZOOMING

Zooming is the T4005 feature which allows Framing to occur
on any stored display. When display scales are selected in
the Frame mode, a Frame appropriately scaled with respect to

the stored display is presented. Thus, one can Zoom frorn(
8K x 8K, to 2K x 2K, and then to 512 x 512, and finally to 256 x ™

256.

.
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T4005

Graphic Display
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Figure 2

Figure 3

Figure 5

The above photographs illustrate the use of Framing and Zoom-
ing to magnify any portion of a display. Figure 1 shows, at 8K
x 8K display scales, a complete drawing of seven identical parts
to be produced from one piece of metal. Figures 2 through 5
illustrate how a portion of this drawing is magnified for detailed
examination. Figure 2 shows a 2K x 2K Frame placed around
the area at the left which contains the first part. Only that por-
tion of the drawing windowed by the 2K x 2K Frame reappears
in Figure 3. A 1K x 1K Frame is then placed over the upper left
portion of this display as shown in Figure 4. The portion of the
display windowed by this 1K x 1K Frame is then replotted as
shown in Figure 5. Any selected part of the original 8K x 8K
display may be magnified as much as 32 times by this straight-
forward procedure.

ANNOTATION

In the above photographs, 20% of the storage CRT screen is an
annotation area. A T4005 feature called Shift allows the com-
puter to address this area which is outside of the 16 x 16 cm
plotting area of the T4005’s D/A converters. Thus, annotation
need not overlay plotted data.
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INFORMATION DISPLAY PRODUCTS

AUGMENT

In the highly magnified 512 and 256 display scales, the com-
puter data may be displayed as received. This results in a
separation between the displayed dots. If a brighter display is
preferred, Augment can be selected to insert additional dots
between those generated from the computer data received. The
augment function is selected manually or by computer command.

A non-augmented 256 x 256 display. Non-augmented displays
are used for examining in detail the actual computer generated
dot pattern.

An augmented 256 x 256 display with additional dots inserted
by the T4005.

DISPLAY DEVICE

B "\t i

el s die

DISPLAY DEVICE

Indicates selected status of each of the four display devices
which may be attached to the GDC. Each device is selected
manually or by program control.
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DISPLAY MODE CONTROLS

READY, FRAME, and LOCATE are functions which indicate
the current operating mode of the T4005. The controls are
operated manually or by computer command. 4

Ready—Removes the Not-Ready status flagged to the com-
puter, and readies the GDC to process computer write com-
mands.

Frame—Places a write-thru frame, whose aspect ratio is de-
pendent upon the Display Scales selected, on those display
devices selected by the GDC.

READY FRAME | | LOCATE
FAST HOME z
OFFSET

Locate—Places an “L” shaped write-thru Locator on those
display devices selected by the GDC. The Locator serves uses
such as locating the point from which subsequent display com-
mands are started. The Locator can be used in conjunction
with software and the interrupt structure, to determine the pre-
cise address of the Locator to within one point anywhere in
the 8192 x 8192 graphic matrix.

Offset—A 4-button group which provides positioning control
for the FRAME and LOCATOR and indicates positioning infor-
mation such as which direction the cursor may be offscreen
and when a selected frame is larger than the display.

Fast—Provides two positioning speeds for FRAME and LO-
CATE. Pushing and lighting FAST selects a speed for rapid
positioning. The second initiation turns the light off and se-
lects a slow speed for precise positioning.

Home—When pressed, returns the FRAME or LOCATOR to
the lower left hand corner (0,0) of the screen.

OFFSET/SCALE

SETUP

SET UP ( ’

Initial—Sets the T4005 hardware to a predetermined state,
zeros registers and clears pending interrupts. This function may
be. computer controlled.
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T4005

Graphic Display

OFFSET/SCALE

Retain—Places in the Retain Storage Registers the current Dis-
play Scale values and the current contents of the X and Y axis
Offset Registers.

Recall—Places the contents of the Retain Storage Registers
into the Display Scale Registers and the Offset Registers, re-
establishing the retained display scale and offset parameters.
Also, it initiates a display interrupt and places the GDC in
the READY mode.

ERASE

Screen erase can be initiated several ways. Activating erase
clears the full screen contents and returns the CRT to a ready-
to-write mode within 500 ms after the function is activated.

Auto—When in this mode, the selected Display Device(s) are
automatically erased when DISPLAY or RECALL is initiated
or when the fully READY mode is reached.

Manual—Erases the selected Display Device(s) any time it

is initiated.
CONTROLLER INTERRUPT
ADDRESSED PENDING
PROCESSOR INTERRUPT
RUNNING DISABLED
" 0 STATUS INDICATORS

| Indicates status of the T4005/Computer system. Backlighted
‘ labels light when the indicator structure is addressed.

Controller Addressed—Indicates the T4005 has been addressed
by the computer within the last 0.5 second.

Interrupt Pending—Indicates the T4005 has requested an inter-
rupt but it has not been serviced.

Processor Running—Indicates the computer is running, e.g. not
in a WAIT condition.

Interrupt Disabled—Indicates the T4005 interrupt capability
has been manually disabled or the computer has not enabled
the T4005’s interrupt hardware.

SOFTWARE CONTROL

!
# DISPLAY NUMBER
1 — e ‘ -
R e |
! SAVE DISPLAY e e e R EPLAY:
MRﬁEPLACE 'MODIFY M_?MJSE CONTINUE CANCEL . DISPLAY

r
BEGIN FINISH
Y[

I B 0 B O o

SOFTWARE CONTROL

The circuitry in support of software interaction consists of an
interrupt structure, status information and a real-time clock.

0 The interrupt structure is activated when Buttons A-H on the
Graphic Controller Panel are pushed. Computer interrupt sub-
routines must service the pending interrupt before a new inter-
rupt is initiated. In addition to Buttons A-H, the computer can
also sense the state of DISPLAY NUMBER buttons 1-8 (only

one of which is selected at any one time). Thus, 64 distinct
interrupt states can be sent to the computer by the use of
Display Number buttons and interrupts buttons A-H. The inter-
rupt feature may be logically disconnected from the computer
by use of the interrupt control switch located at the rear of the
T4005. This three position switch allows the interrupt structure
to be connected, disconnected, or placed under computer con-
trol.

Ninety-six bits of status information are gated to the computer
by three GDC Status Gates. Depending upon the computer
interface installed, these information bits may be transferred to
the computer as 8, 12, 16, or 24 bit words.

A real time clock is turned on and off by computer control
commands. The clock interrupts the computer every 16.7 ms.
External frequencies to 500 kHz may be applied to the clock
for interrupting the computer at any selected interval.

SOFTWARE

The T4005, when ordered with the IBM 1130 Interface Unit 021-
0018-00, is provided with the following software:

T4005/1130 Saveplot System. This system is a comprehensive
set of routines allowing the user to display and record computer-
generated plots for later replay.

Control Function Subroutines. These subroutines provide access
to and support of the full set of Graphics Display Controller
functions.

Text Handling Subroutines. These subroutines aid the user in
displaying alphanumeric data in various formats on the T4005.
Five character sets, including one for APL, are available.

Program descriptions and usage information is included with
the above software. Flow diagrams, program listings and a
cross-reference program directory are available as optional
accessories.

Software provided with other than the IBM 1130 Interface will
be negotiated on an individual basis.

OTHER CHARACTERISTICS

T4005 Power Requirements—A quick-change line-voltage se-
lector provides six ranges: 90 to 110V, 104 to 126V, 112 to
136V, 180 to 220V, 208 to 252V, and 224 to 272 V. Frequency
range is 48 to 66 Hz. Maximum power dissipation at 115 VAC
is 310 watts.

4201 GDC Power Requirements—Same as T4005 except maxi-
mum power consumption is 81 watts at 115 VAC.

T4005 and 4201 Operating Temperature—Normal operation over
10°C t0.40°C range.

Dimensions and Weights

T4005 4201
INCHES cm INCHES cm
Height 20 50.8 51/4 13.3
Depth 291/2 73.8 283/4 73.0
Width 19 48.3 19 48.3
POUNDS kg POUNDS kg
Net Weight 107 48.7 40 18
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T4005 Included Standard Accessories—Drawer unit user’s man-
ual 070-1085-00, maintenance manual 070-1086-00, 611 Storage
Display Unit manual 070-0752-01.

T4005 GRAPHIC DISPLAY, without interface ............ ... $7850

4201 Included Standard Accessories—Drawer unit user’s man-
ual 070-1085-00, maintenance manual 070-1086-00.

4201 GRAPHIC DISPLAY CONTROLLER, without interface . .. ... $4950
INTERFACE UNITS

The interface for the IBM 1130 Computer includes an inter-

connecting cable (012-0215-00) and interface manual (070-
1087-00).
Order Interface Unit 021-0018-00 ......................... $850

The T4005 Graphic Display and 4201 Graphic Display Controller
can be interfaced with most present day digital computers.
Tektronix will quote interface costs and availability upon re-
quest.

OPTIONS

The T4005 and 4201 are available with a blue cabinet. Order
T4005 GRAPHIC DISPLAY option one (without interface) . . . ... $7850

4201 GRAPHIC DISPLAY CONTROLLER option one (without interface)
$4950

Driver Cards—The T4005 Graphic Display and 4201 Graphic
Display Controller will drive the following Tektronix Display
Units: 601 Storage Display Unit, 611 Storage Display Unit, 4501
Scan Converter. The T4005 and 4201 is interfaced with each
display device by a driver card.

Order driver cards as follows:

T4005/4201 to 601 or 4501 Scan Converter order 670-0925-00 . $200
T4005/4201 to 611 Storage Display Unit order 670-0926-00 ... $200

20-Foot Interconnecting Cable—The T4005 or 4201 control
panel may be detached for remote operation, through use of
this cable.

Order 012-021600 ....................................... $75

ACCESSORIES

Viewing Accessories—Combination light filters and implosion
shields improve contrast for high ambient light viewing.

Filter 014-0039-00 offers high resolution, reflection free view-
ing with improved contrast and cleans easily.
Order 014=0039200 .« 5w« s s w5 are 55 om 51555 585 65 s 665 8 $125

The matt finish of filter 015-0145-00 improves contrast but
causes slight loss of resolution. Order 015-0145-00 ...... $35

The glossy surface of filter 014-0040-00 improves contrast, re-
tains resolution but causes reflections. Order 014-0040-00. $35

354

Hard Copy Unit—The 4601 used in conjunction with Tektronix
Storage Display Units provides a convenient means for per-
manently copying alphanumeric and.graphic displays. Hi-reso-
lution displays obtained on the T4005 are copied by the 4601,
providing an accurate representation of the stored display on
3M Type 777 Dry-Silver Paper.

4601 HARD COPY UNIT ..., .. $3750

Camera—The C-10 is a fixed-focus, light-weight camera de-
signed for use with the Type T4005. An f/8 lens with sufficient
depth of field and convenient hand grips allow the C-10 to be
held against the display area for photographing displays. The
C-10 housing accommodates a Graflok' 4 x 5 back.

C-10 CAMERA . ... ... . $400

1Registered Trademark Graflex, Inc.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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INFORMATION DISPLAY PRODUCTS

4501

Scan Converter

® LINKS DATA AND SIGNAL SOURCES TO LARGE-SCREEN
TV MONITORS OR RECEIVERS

® CONFORMS TO EIA OR CCIR STANDARDS
® OQUTPUT DRIVES SEVERAL MONITORS

® ‘DC-TO-IO MHz X AND Y AMPLIFIERS

® REMOTELY PROGRAMMABLE

The 4501 Scan Converter accepts alphanumeric and graphic
data—in the form of analog inputs—and converts it to displays
on TV receivers and monitors. The hi-contrast TV displays are
ideal for individual or group viewing—even under bright light
conditions. The displays may be viewed as light data on a
dark background or as dark data on a light background, se-
lected from the 4501 front panel.

The 4501 uses a Tektronix bistable storage CRT. Data may
be written once on the storage CRT and retained for an hour
without refreshing. The results are: call for your data once,
then view it as long as one hour on a TV-size display. The 4501
also - transfers continuously written data to your TV display.

The output video signal conforms to EIA 525-line, 60-field

'television standards. Provision is made to internally switch to

CCIR, 625 line, 50 field to accommodate European television
standards. The modulated RF output permits displaying infor-
mation on Channel 2, 3, or 4 of conventional television re-
ceivers.

DISPLAY MODES

The scan converter may be operated in a STORE or NON-
STORE mode. In the STORE mode, information from X, Y
and Z-axis signal inputs is stored in a conventional manner on
the storage CRT. Conversion is obtained by raster scanning
the storage target with the CRT writing beam. The detected
signal is then combined with internally generated television
sync and blanking, and is provided at the rear panel as com-
posite video or modulated RF. Operation of the Type 4501
in the NON-STORE mode is similar to operating in the STORE
mode except displays are not retained. In this mode dynamic
displays of changing information may be scan converted for
large-screen viewing.

Associated with the STORE and NON-STORE operating modes
are the WRITE ONLY, WRITE AND READ and READ ONLY
operating functions. The WRITE AND READ function permits
a display to be visually written and read simultaneously. This
is accomplished by “time-sharing” the single electron beam.
Using the same deflection amplifiers and electron beam to per-
form the write and read functions insures excellent input-output
tracking, thus adding negligible position errors to the output
monitor.

VERTICAL AND HORIZONTAL AMPLIFIERS

The DC coupled X (horizontal) and Y (vertical) differential
input amplifiers provide cancellation of common-mode signal
components, permit convenient polarity inversion and provide
a means for mixing of two signals from separate sources. The
display aspect ratio is 3 units vertical and 4 units horizontal.
Access to (4) and (—) inputs is through rear-panel BNC con-
nectors. Simultaneous access to the () inputs is available
through the remote program connector.
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Scan Converter
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Bandwidth—At least 10 MHz within center 7.5-cm scan area,
-+20°C to -+30°C.

Deflection Factor—Vertical: 0.75-V full screen (7.5cm), vari-
able from 0.375-V full screen to 1.125-V full screen with internal
adjustment. Horizontal: 1.0-V full screen (10 cm), variable from
0.5-V full screen to 1.5-V full screen with internal adjustment.

Phase Difference—Within 10° between X and Y at 10 MHz.
Dot Settling Time—0.15 us or less to within 1% of final position.

Position Stability—Within 10 mV of graticule center, +20° C
to -430° C; within 50 mV of graticule center, 0° C to +50°C

Gain Stability—Within 1% of setting, +20° C to +30° C; within
4%, 0° to 450° C

Polarity—(+-) X input moves the beam up, (—) X input moves
the beam down, (+4) Y input moves the beam right, (—) Y input
moves the beam left.

Input R and C—1 MQ within 2%, paralleled by 47 pF.
Maximum Input Voltage—200 V, (DC plus peak AC).

Differential Input—Linear common mode signal range: 4 and
— 2.5V, total not to exceed 5V P-P. Common mode rejection
ratio: >500:1 at 10 kHz; >100:1 at 1 MHz; >10:1 at 10 MHz.

Z AMPLIFIER

The DC-coupled Z-axis amplifier provides cancellation of
common-mode signal components, permits convenient polarity
inversion and provides a means for mixing of two signals from
separate sources. In all WRITE modes, the CRT beam intensity
is determined by the Z-axis input and the INTENSITY control.
Access to (+4) and (—) inputs is through BNC connectors on
the rear panel. S|multaneous access to the () input is avail-
able through the remote program connector.

The Z amplifier input has two operating modes: LINEAR and

LIMITING.
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LINEAR AMPLIFIER CHARACTERISTICS
(Single ended or differential input)

Bandwidth— >5 MHz with 1-V input.
Risetime— <75 ns with 1-V input step.

Amplitude Requirements—Maximum intensity is achieved at
1.0V P-P. Normal writing intensity is produced by 0.5V P-P
and minimum useable intensity is 0.05V P-P.

Polarity—Positive signal on the (4) input increases intensity,
negative signal on the (—) input increases intensity. (Intensity
moduiation of the CRT beam is the resultant difference between
the signal applied to the (+) and (—) Z-axis inputs).

Input R and C— 1 MQ, =2% paralleled by 47 pF.
Maximum Input Voltage— 200V (DC plus peak AC).

Linear Common Mode Signal Range— + and — 2.5V, not to
exceed 5V P-P.

Common Mode Rejection Ratio— >500:1 at 10 kHz; >100:1 at
1 MHz; >10:1 at 10 MHz. (A single-ended signal to either (4-)
or (—) input receives rejection of common-mode components
existing on the signal lead and the signal ground).

LIMITING AMPLIFIER CHARACTERISTICS

A single-ended signal at the (+) input connector can be routed
through an amplitude limiting stage by moving an internal
switch. The drive signal to the Z-axis amplifier is automatically
limited to 1V P-P.

Input Requirements—Voltage levels of 41V or more turn the
beam on to a fixed level. The fixed level can be adjusted with
the intensity control. Voltage levels of 4-0.5V or less keep the
beam turned off.

Maximum Input Voltage— 50 V (DC and peak AC).

INFORMATION DISPLAY PRODUCTS
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4501

Scan Converter

Displays may be viewed with a light or dark background
(top and bottom photo). The front-panel BACKGROUND
switch provides a choice of LIGHT (written area is dis-
played dark on a light background) or DARK (written
area is displayed light on a dark background).

STORAGE CRT

Tektronix CRT— 5-inch, flat-faced bistable storage tube, phos-
phor similar to P1.

Aspect Ratio—Three units vertically by four units horizontally.

Resolution—Equivalent to 100 vertical 125 horizontal stored line
pairs.

Display Time—At least 15 minutes without loss of resolution.
Display time may be extended to one hour; however, several
erasures may be required to fully remove previously stored
data.

Dot Writing Time—8 us or less.

s ABCOEFGHIIKLMNOPQORSTUULIX Y 2L ~

> ABCOEFGHIIKLMNOPQORSTUVLIXYZE ~ )
NARCDEFGHIJKULMNOPQORSTUVMWXYZE ~ 3

N ABCDEFGHIMKLMNOFORETUVWXYZE ~ )
S ABCDEFGHIJKLMNOPORSTUVWXYZE ~ )

A ABRCOEFGHIMKLMNOPORETUVIXYZE ~ )

» ABCDEFGHIJKLMNOFORETUVMXYZE ~ ¢

The information written on the 5-inch CRT of the scan
converter (bottom) is converted to composite video
and is displayed on the Tektronix monitor (top).

READ RASTER

Readout is accomplished by scanning the CRT storage target
with a TV raster. The necessary TV sync, blanking and raster
scanning voltages are developed in the scan converter unit.
Sync and video are combined to assemble a composite TV
signal. An internal switch permits selection of either EIA 525-
line, 60-field or CCIR 625-line, 50-field TV standards. Provision
is made to automatically utilize external sync and blanking
when these signals are connected to the scan converter.

Sync Frequency

EIA CCIR
Vertical 60 Hz 50 Hz
or 1 H or 1 H
525 625
Horizontal 15.75 kHz 15.625 kHz
within 0.12% within 0.12%

Composite Sync and Blanking Outputs—Conforms to EIA or
CCIR timing requirements. Amplitude is —4 volts within 0.2V
into 75 Q.

Composite Sync and Blanking Inputs—Inputs must meet EIA or
CCIR timing requirements. 75-Q loop through connections allow
one or more units to be driven by the same source. Return loss
is >30dB, 50 Hz to 5 MHz.
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4501

Scan Converter

INFORMATION DISPLAY PRODUCTS

READOUT

Video Output—Video polarity is black negative. Output ampli-
tude is 30 to 150 mV above blanking level for stored signals
and 600 to 800 mV above blanking level for non-stored signals
if a light background large display is being used. The inverse is
true if a dark background display is used.

Modulated RF Output—The carrier frequency is set to 61.25 MHz
(TV Channel 3) and is internally adjustable from 55.25 MHz (TV
Channel 2) to 67.25 MHz (TV Channel 4). Frequency stability
is within 250 kHz of carrier frequency from 20° C to 30° C.
Amplitude is at least 10 mV P-P into 75 Q.

REMOTE PROGRAMMING

Remote programming of the Type 4501 Scan Converter Unit
is accomplished through 2 rear-panel program connectors. The
NON-STORE, ERASE, READ ONLY, WRITE ONLY and BACK-
GROUND are externally programmable by grounding or switch-
ing between 0.5V and —10V on the appropriate program
line. The (+4) inputs to the X, Y and Z amplifiers are also avail-
able at the remote program connectors.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 66 Hz, 125 watts maximum at 115V 60 Hz. Rear-panel
selector provides rapid accommodation for 6 line voltage ranges.

Dimensions and Weights

Type 4501 Height 6 in 156.3cm
Width 16 3/4 in 42.6cm
Depth 21 1/4 in 54.0cm
Net Weight 37 1/4 b 17.0 kg
Domestic shipping
weight 64 Ib 29.0 kg
Type R4501 Height 5 1/4 in 13.4cm
Width 19 in 48.3cm
Depth 20 1/2 in 52.0cm
Net Weight 37 1/4 b 17.0 kg
Domestic shipping
weight 68 Ib 30.9 kg

Temperature—Performance characteristics are valid over an op-
erating temperature range of 0° C to 450° C.

Included Standard Accessories—25-pin connector (131-0570-00);
connector cover (200-0821-00); 25-ft, 75-2, BNC cable (012-
0157-00); 37-pin connector (131-0422-00); connector cover (200-
0660-01); UHF to BNC adapter (103-0015-00); 3-conductor power

cord (161-0010-03); instruction manual (070-0943-00). Type
R4501 also includes rackmounting hardware.
TYPE 4501 SCAN CONVERTER UNIT .................... $2500
TYPE R4501 SCAN CONVERTER UNIT

(rackmount model) .......... ... ... ... ... ... ..... $2500
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Rackmount version, Type R4501

TELEVISION MONITORS

The Type 4501 Scan Converter Unit provides an output in
the form of composite or modulated RF. High resolution dis-
plays are achieved using the Tektronix Picture Monitor and
other quality monitors and receivers. Tektronix field offices will
supply ordering information on monitors and receivers.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




INFORMATION DISPLAY PRODUCT

4551

Light Pen

@ POINT, DRAW, WRITE, MAGNIFY ON TV MONITORS AND RECEIVERS

® USE IN BROADCASTING, TEACHING, COMPUTER-AIDED
INSTRUCTION

@ ANALOG AND DIGITAL OUTPUTS

The 4551 Light Pen Unit, when used in any 525/60 or 625/50
line TV system, produces a visible location indicator (cursor)
on all TV displays in the system. The cursor may appear as a
crosshair —|— , a rectangular box |:] , or the crosshair
may be enclosed by the box [/ . Conventional video mix-
ing techniques are used to insert the cursor into the TV display
system. The cursor tracks the position of a pen as the user
moves it across the screen of the TV display.

The cursor calls the attention of the TV audience to any point
on the display. For example, news commentators will use the
Light Pen Unit to call attention to areas on weather maps dur-
ing weather broadcasting. Instructors on educational TV pro-
grams can use the Light Pen Unit to keep the attention of the
audience concentrated on the appropriate point as material is
discussed from sources such as blackboards, charts, books
and drawings. Medical usage includes applications such as
surgery which is being monitored by TV for lecturing purposes.
The lecturing physician would use the Light Pen Unit to point
to each anatomical area as it is discussed.

In any application where the Light Pen Unit is used, the user
reduces distractions by removing himself and physical pointers
from the display.

At any time the cursor’s position is defined as a set of X-Y
coordinates. Analog and digital signals corresponding to the
X-Y coordinates are available at rear panel connectors. These
signals may be fed into a data system for use in applications
such as computer-aided instruction. For example, the computer
would generate a display through appropriate software and
ask a question of the student. The student points to an answer
with the Light Pen Unit. Output signals from the Light Pen Unit
would be used by the computer to validate the student’s answer.

A pen connects to the Light Pen Unit through a modified BNC
connector. Switches on the pen tip are used for controlling
the cursor position and for writing on the display. One of these
switches consists of a pair of rings (conducting surfaces) sep-
arated by a 5-mm gap (non-conducting surface). To illustrate
how this functions, first assume that a stationary cursor is on
the screen. To move the cursor the operator places the pen
against the display area. The cursor will remain stationary
until the user bridges the gap on the pen with his finger. When
this is done the cursor moves to the pen’s position. As long

as the gap is bridged and the pen is held against the display,
the cursor tracks the pen movements. To stop the cursor move-
ment, the operator simply lifts his finger.

Users who wish to write on the TV display may do so by using
the Light Pen Unit with the Tektronix 4501 Scan Converter.
These two devices are plug-to-plug compatible. The pen has
a switch in its tip which activates the write function. When the
user presses the pen tip against the display area, outputs from
the Light Pen Unit are fed to the 4501. As the pen is moved
to write or draw, its movements are converted to stored images
in the 4501. The 4501 then displays the written image on the
monitor or receiver. To the user the image appears as if it
is written directly on the TV screen. To remove written data
from the 4501, the user pushes Erase, a Light Pen Unit front
panel control. This erases all stored data from the 4501 and
readies it to store new data.

Application areas for the write capability would be the same
as those previously described. News commentators, teachers,
lecturers and students will find that writing material on TV
screens is a convenient means of communicating with a large,
scattered audience.

The Light Pen, when used with a scan converter such as the
4501, provides a convenient means to magnify displays. Data
received from a source such as a computer is retained by the
4501 and converted to a display on the TV screens. To magnify,
a cursor is placed over that portion of the display which is to
be enlarged. With the Light Pen Unit operating in the MAG
mode, the area enclosed by the cursor is magnified up to five
times. In the MIXED mode, the area enclosed by the cursor is
displayed alternately as a magnified and then a non-magnified
area. The user views this as superimposed displays. The mag-
nification ratio is variable by a front panel control on the Light
Pen Unit.




4551

Light Pen

INFORMATION DISPLAY PRODUCTS

The above photos (multiple exposure) show the crosshair, box,
and boxed crosshair cursor which the Light Pen Unit inserts
into the TV display.

Artist conception of 4551 features.
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The boxed-crosshair cursor is being used in a broadcasting
application to attract the viewers attention to the geographic
area being discussed.

LIGHT PEN CHARACTERISTICS

Output Signals—For analog applications the voltage output
level varies from 0 to 5V (nominal) as a function of the cursor
position. Output current is 1 mA or less. The recommended »
load impedance should be at least 5 k@. In digital applications (
the vertical coordinates are provided by 9 parallel lines of
binary information. The horizontal coordinates are also pro-
vided by 9 parallel lines of binary information. The lines are

TTL compatible and each has a fan-out capability of 5 TTL
loads.

OTHER CHARACTERISTICS

Power Source—Quick-change line voltage selector provides 4
ranges as follows: 90V to 118V, 104V to 136 V, 180V to 236V,
208 V to 272 V. Line frequency range is 48 Hz to 440 Hz. Power
requirement is approximately 20 Watts.

Dimensions and Weights—

Height 4 in 10.2cm
Width 8 in 20.4cm
Depth 16 in 40.7 cm
Net Weight 10 Ib 4.5 kg

4551 LIGHT PEN UNIT ....... ... .. ... .. ............. $1800

Includes instruction manual, 070-1149-00.

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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4601

Hard Copy Unit

The 4601 used in conjunction with Tektronix Storage Display
Units provides a convenient means for permanently copying
alphanumeric and graphic displays. Hi-resolution displays ob-
tained on the 611, T4002 and T4005 are copied by the 4601,
providing an accurate representation of the stored display on
3M Type 777 Dry-Silver Paper.

Since the 4601 is completely self-contained, installation con-
sists merely of connection to the power line and to the ap-
propriate Tektronix unit. Copy command may be initiated by
pressing a front panel control, or by supplying an external
command.

HOW THE 4601 WORKS

The signal source is “looped through” the 4601 to the Tek-
tronix Display Device. When the copy command is received,
the signal source is automatically disconnected from the Dis-
play Device.

Hard Copy is produced by systematically scanning the target of
the storage unit. Scanning ramps are generated by scan gen-
erators located in the Hard Copy Unit. An electrical signal is
taken from the target electrode and fed to the Z axis of a line
scan CRT. A fiber optic faceplate couples the light output from
the phosphor to the recording material. Heat development of

T4002 Graphic Computer Terminal with 4601 Hard Copy Unit

the latent image takes place after this exposure. Hard Copy
is available about 18 seconds after initiation of the copy com-
mand. .

THE COPY MEDIUM

The processing unit in the 4601 is designed to be used with
3M Brand Type 777 Dry-Silver Paper.

Type 777 Paper provides the high image contrast required for
high-resolution copies of complex graphics and alphanumerics.
It offers the user the stability normally associated with wet-
process photosensitive paper, plus the convenience of dry
print-out papers. Cost is low: 5 to 8 cents per 81, by 11-inch
copy, depending on usage. Further economies can be realized
using smaller copies. Copy size is adjustable from 81, by 6
inches to 8% by 14 inches. Roll size is 81, inches by 500
feet.

Dry-Silver prints can be handled much like any conventional
paper. Records can be easily written upon with pencil or pen.
Pencil marks are erasable. Shelf life of unexposed paper is
six months, providing the paper is not removed from its pro-
tective wrapper and is stored at room temperatures.
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Photo of a 4601 copy

CHARACTERISTICS
Copy Size—Adjusted to 81, x 11 inches at factory, variable 60 Hz is 1450 W for first 40s after turn on, 220 to 520 W for
between 81, x 6 inches and 8% Xx 14 inches. normal operation, 100 W standby.
Copy Time—18 seconds for first copy. Dimensions (height, width, length)—11 x 17 x 24 inches; 27.9
Warmup Time—20 minutes. x 42.7 x 61cm.
Remote Copy Command—Closure to ground for at least 5 us. Weight—Approximately 69 pounds; approximately 31 kg.
Resolution (with 3M Brand Type 777 Paper)—Essentially the Included Standard Accessories— 25-pin input connector (131-
same as displayed on the 611, T4002, or T4005 Display De- 0570-00); two 6-foot interconnecting cables (012-0258-00); 6-foot
vice. Actual-size copies of a 4000-character display, based on detachable power cord (161-0065-01); instruction manual (070-
a 90 x 70 mil matrix, are clearly legible. 1156-00).
Ambient Temperature—Between +20°C and +30°C is recom- 4601 HARD COPY UNIT .. ......... e L e $3750
mended. If extreme environmental conditions exist, other re- The standard 4601 has a light tan cabinet and the output scan
cording papers may be substituted. Contact your local Tek- voltage is 5V. The 4601 is-available in a blue cabinet with an
tronix Field Office. output scan voltage of 1 V.
| Compatibility—Designed for use with Tektronix T4002 Graphic 4601 HARD COPY UNIT Option One ....................... $3750
j Computer Terminal, T4005 Graphic Display, and Type 611 Dis- Paper—One roll is included with the 4601. Refills are available gm,
play Units serial numbers B142240 and above. Type 611’s be- from Tektronix, Inc. (j
#’e‘”l’d:::xse;::l' d"‘(’)'}“fti’g ;i‘:“;:jed:,;"‘l’”_i:fiﬁ°”?t,°z“‘a6t yaur, leeal For one roll, order 008-1603-00 ................. $40 each. i
e For one carton of 4 rolls, order 006-1603-01 .... $143 each.

Power Source (factory-wired options)—90 to 136 VAC, 115V
nominal, 50 or 60 Hz. Maximum power consumption at 115V,
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U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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DISPLAY PRODUCTS

INFORMATION GENERATION
AND CONDITIONING

DISPLAY

4701 Eight-Channel Multiplexer

Display the inputs from as many as eight different
signal sources on a single display unit with the
50‘! 8-channel multiplexer. See details on page

4501 Scan Converter
Alphanumeric and graphic data in analog form are
converted to video displays with the 4501 Scan

Converter. For full details on performance and
price, refer to page 264.

4551 Light Pen Umt
The 4551 nght Pen Unit Is the quick, modern way

to point out areas of TV displays, or write or draw
new information on TV display screens. Complete

ggg'rmaﬂon about the L!ght Pen is found on page

602 Monitor

Bright, sharp X, Y, and Z axis displays are yours
with the high—resoluﬂon 1-MHz bandwidth 602 Dis-
play Unit. Specifications and price information on
page 256

T
603 Monitor

Choose bright, flicker-free stored displays, or non-
stored convenﬂonal dlsrlays with the low-cost big
screen Storage Display Monitor. Details on
page 257

604 Monitor

A big CRT in a small package. That’s the low-cost
604 Display Monitor. See page 258.

630 Series Monitors
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~ DISPLAY PRODUCTS

MONITORS HARD COPY

. TERKTHRONIX:

4601 Hard Copy Unit

Sharp, legible permanent dry copies of
}/aur conéputetrlterminal diitshplags fgg ygurs
Fill the big 8% by 63% inch display screen of the ¢ econds gt 0w cost Wil e =
611 Storage Monitor with as many as 4000 alpha- gﬁgy ,‘i’c'};*;,e?;?s pAge oo for patlarmance
numeric characters, or graphic displays of great P .

complexity. Page 260 has the full story on price
and specifications.

611 Monitor

4610 Hard Copy Unit |

The 4610 is a worthy partner for the popular |
4010-1 Computer Display Terminal, making

- - ‘ . . legible, high-resolution permanent hard I

613 Monitor 613-1 Monitor copies directly from the 4010-1 display. ;
This year's big news in storage tubes is the bright- Price and performance information is found |

ness of the 613 bistable storage CRT. See page on page 272. i

262 for price and specification information.

650 Series Monitors ‘ 4602 Video Hard Copy Unit

The 4602 is a high-speed video hard copy

unit which produces high-resolution gray

scale copies of pictures, graphs, notes or

drawings directly from the screen of your

video monitor. See page 270 for details.
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602

The X (Horizontal) and Y (Vertical) differential amplifier inpu J

VERTICAL AND HORIZONTAL AMPLIFIERS (\

® 1-MHz X AND Y BANDWIDTH

® 100-mV/cm X AND Y DEFLECTION FACTORS
® X-Y PHASE DIFFERENCE WITHIN 1° TO 1 MHz
@ UNIFORMLY SMALL SPOT SIZE

@® DC-COUPLED Z AXIS

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y, and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, high-reso-
lution raster displays, with intensity modulation, and Y-T plots
of amplitude versus time displays.

Permanent records of the Type 602 display are provided on
Polaroid* prints using the Tektronix C-30A Camera with adapter.
Two Type 602's may be mounted side-by-side using an op-
tional rack adapter.

CRT DISPLAY

Tektronix CRT— 5-inch flat-faced rectangular CRT with P31
phosphor standard, P7 phosphor optional.

Display Size— 8 cm vertically and 10 cm horizontally.

Graticule—Standard graticule: Internal, parallax-free, variable
illumination. Supplied with standard 602, as shown above. Op-
tional graticule: Internal 8 x 10-cm outline (no graticule lines).
Supplied with 602 MOD 174K.

Trace Width—Maximum trace width within the 8 x 10-cm display
area is 14 mils at 0.5-uA beam current.

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the CRT will not vary more than 2%
in the vertical direction, and 6% in the horizontal direction.

*Registered Trademark Polaroid Corporation
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circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

Bandwidth—DC to 1 MHz at 3-dB down.

Deflection Factor—Vertical: 90 mV/cm to 135 mV/cm, internally
variable. Horizontal: 90 mV/cm to 110 mV/cm, internally vari-
able.

Phase Difference—Not more than 1° between X and Y ampli-
fiers up to 1 MHz.

Beam Position—Front panel vertical and horizontal position
ranges permit setting zero signal position to any point on screen.
Position shift is not more than 1 mm/h after 20-min warm up.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k2 *=10% paralleled by 30 pF or less.
Maximum Input Voltage— =10V DC plus peak AC.
Recommended Source Impedance— 1 kQ or less.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: DC to 1 MHz over 0.0V to +1V
range. Signal input is a BNC connector on the rear panel.

Input R and C— 100 k *£10% paralleled by 70 pF or less.
Maximum Input Voltage— =10V DC and peak AC.
Recommended Source Impedance— 1 kQ or less.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 440 Hz. 50 watts at 115 VAC, 60 Hz. Rear panel selector pro-
vides rapid accommodation for six line-voltage ranges.

Temperature—Electrical specifications are valid over the range
of 0°C to +50°C ambient.

Finish—Blue vinyl painted cabinet, aluminum construction.
Dimensions and Weights (cabinet included)—

Height 6 in 156.3 cm
Width 8% in 21.6cm
Depth 173 in 441 cm
Net weight 172 Ib 7.9 kg
Domestic shipping weight ~22 Ib ~ 9.9kg
Export-packed weight =28 |b ~12.7 kg

Included Accessories—smoke-gray filter, installed.

Optional Accessories— 5% -inch rack adapter; panel assem-
bly; C-30A camera; Type 602 to C-30A camera adapter; C-30A
camera carrying case.

If optional P7 phosphor is ordered, smoke-gray filter is deleted
and orange filter is added.

ORDER INFORMATION

Standard instrument with optional internal 8 x 10-cm outline
graticule.

602 MOD 146B DISPLAY UNIT ...................... ... $9250

Standard instrument, without cabinet, for mounting in rack
adapter. Requires 5%-inch vertical rackmounting space.

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page



® LOW-COST X-Y MONITOR

® TIME BASE OPTION

® 6-1/2-INCH STORAGE CRT

@ 1 MILLION DOTS/SEC WRITING SPEED
® VARIABLE STORED BRIGHTNESS

® VIEW FOR EXTENDED PERIODS

@ DIFFERENTIAL INPUTS

The 603 is an X-Y monitor for displaying alphanumeric and
graphic data in either a refreshed or stored mode on a 6%2-inch
CRT. It is well suited for applications such as ultrasonic detec-
tion systems, electron microscope systems, radiation and ther-
mal scanning systems, speech therapy, mechanical pressure,
volume and vibration analysis, medical and biophysical systems.

Qlow available is an optional, horizontal time-base. With cali-

rated sweep rates, conventional Y-T measurements are
a valuable addition to the 603's high-performance X-Y monitor
features.

The TEKTRONIX-developed bistable storage CRT used in the
603 eliminates the need for costly memory devices to refresh
the display. Brightness of stored displays may be adjusted to
obtain optimum photographic results, to integrate multiple
traces and extend storage time to at least ten hours. Perma-
nent records of the 603 display can be obtained on Polaroid*
prints using the TEKTRONIX C-5 Camera.

Operating functions are remotely programmable through a rear
panel connector which interfaces directly with TTL systems.
X-Y-Z differential inputs are available via BNC connectors. A
remote program connector is also available for positive inputs.

CRT DISPLAY AND STORAGE

Cathode-Ray Tube—672-inch flat-faced bistable storage tube.
Phosphor is similar to P1. 3.5-kV accelerating potential. Two
storage tubes are available (standard CRT for a brighter stored
display or Option 2 for a faster writing speed). When used in
the nonstore mode, both tubes exhibit characteristics of a con-
ventional CRT.

*Registered Trademark Polaroid Corporation

o

DISPLAY PRODUCTS
603 NEW

Writing Speed—Standard CRT, at least 20 div/ms; Option 2, at
least 200 div/ms.

Dot Writing Time—Time required to write (store) one dot:
standard CRT, 4 us or less; Option 2 CRT, 0.5 us or less.

Information Storage Rate—Standard CRT, at least 200 thousand
dots/second; Option 2 CRT, at least one million dots/second.

Display Size—4 inches vertically, 5 inches horizontally. An
internal nonilluminated graticule is available as Option 1.

Resolution—Stored, equivalent to 80 vertical x 100 horizontal
stored line pairs. Nonstored, equivalent to 128 vertical x 160
horizontal line pairs.

Display Linearity—The voltage required to produce a 1 inch
deflection from any point on the CRT will not vary more than
5%.

Viewing Time—At least one hour at normal intensity without
loss of resolution. Viewing time can be extended to ten hours
by utilizing the variable brightness control.

Erase Time—Approximately 250 ms.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth—DC to 2 MHz at 3-dB down (80% full screen scan).

Polarity—Positive signal to both | inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: =50 mV/div to 250
mV/div, internally adjustable, 5:1 fixed internal attenuator
extends range to at least 1.25 V/div.
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DISPLAY PRODUCTS

NEW 603

Input R and C—1 MQ *=1%, paralleled by less than 47 pF.
X-Y Phase Difference—1° or less to at least 500 kHz.

Beam Position—Front panel position controls permit setting
zero to any point on screen. Position shift is 1 mm/h or less
after 20-min warm-up.

Settling Time—0.2 usec or less for distances of 1 div or less.
1 usec or less from any point on the CRT to within one spot
diameter of final position.

Maximum Input Voltage—=100V DC plus peak AC.

Linear Common-Mode Signal Range—=*3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz.

Recommended Source Impedance—10 kQ or less.

Optional Horizontal Time Base— 1 usec/div to 0.1sec/div in
six calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1 sec/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS
Linear Z-axis amplifier permits intensity modulation of the
writing beam in nonstored mode. Positive input to 4 input
increases the display intensity.

To insure storage of each written dot the Z-axis on-time should
be at least 4 us with the standard CRT and at least 0.5 us with
Option 2 CRT. The Z-axis pulse should be timed so that the
system settling time is completed before unblanking occurs.

Bandwidth—DC to 5MHz over usable range. Sensitivity is
adjustable from 1 to 5V.

Differential Input—CMRR at least 100:1 and common-mode
range at least =5V.
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Input R and C—1 M@ *1%, paralleled by less than 47 pF. =
Maximum Input Voltage—=*100V DC plus peak AC. (/’

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240 V (£10% on each range),
50 to 60 Hz and 400 Hz. 75 watts maximum at nominal line
voltage.

Dimensions and Weights—See next page.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00); external graticule (331-
0303-00).

Optional Accessories—5%-inch rack conversion kit, C-5 Camera.

ORDER INFORMATION
603 STORAGE MONITOR ............................. .. $1100

Standard instrument is without graticule. (External 8 x 10 div
graticule provided for test purposes.)

OPTION 1 .. .. ... i, $1100
Standard instrument with internal nonilluminated graticule. (8 x
10 div, 0.5 inch per division.)

OPTION 2 ... .. ... .. . . $1125
Standard instrument with fast-writing CRT.

ORTION»3:. mliaies, slaphsre, frommaliy. 09 R 5, ol i $1090
Standard instrument without handle and feet.

OPTION 4 . .. .. $1225
Standard instrument with horizontal time base. ‘
Field Modification Kit, order 040-0623-00 ............. $125

Includes all hardware and instructions necessary to install
optional horizontal time base.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

NEW 604 ’

LOW-COST MONITOR

TIME BASE OPTION

61-INCH, EASY VIEWING CRT
@ 2MHz X AND Y BANDWIDTH

DC-COUPLED 5 MHz Z AXIS

X-Y PHASE DIFFERENCE WITHIN 1° TO 500 kHz

DIFFERENTIAL INPUTS

The 604, with a 6%:-inch CRT, ideally meets the display and )

space requirements of system designers in such applications <

as pulse height analysis, infrared detection, data communica-
tions systems testing, component and logic testing, vibration
analysis and medical instrumentation. The 604 is also well



DISPLAY PRODUCTS

equency ratios using Lissajous figures, raster displays with
intensity modulation and apparent dynamic three-dimensional
illustrations. Calibrated horizontal sweep rates, available op-
tionally, provide a convenient extension of the 604 measure-
ment field. Visual display of computer-processed data en-
hances understanding of the processed information. Permanent
records of the 604 display can be obtained on Polaroid* prints
using the TEKTRONIX C-5 Camera. Differential inputs are avail-
able via BNC connectors on the rear panel. Plus inputs are also
available via a 25 pin connector.

‘uited for many other applications including: phase shifts and

CRT DISPLAY

Cathode-Ray Tube—672-inch flat-faced rectangular CRT with
P31 phosphor. Optional phosphors; P7 (includes orange filter)
and P4.

Display Size—lInternal parallax-free, nonilluminated graticule
marked in 8 vertical and 10 horizontal divisions (Y2 in/div).
Option 1 is without graticule.

Display Linearity—The voltage required to produce 1 inch
deflection at any point on the CRT will not vary more than 5%.

VERTICAL AND HORIZONTAL AMPLIFIERS

Bandwidth—DC to 2MHz at 3-dB down (80% full screen
scan). g

Polarity—Positive signal to both | inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: ~=~50 mV/div to
50 mV/div, internally adjustable, 5:1 fixed internal attenuator
extends range to at least 1.25V/div.

Input R and C—1 MQ *£1%, paralleled by less than 47 pF.
X-Y Phase Difference—Not more than 1° to at least 500 kHz.

Beam Position—Front panel position controls permit setting zero
to any point on screen. Position shift is 1 mm/h or less after
20-min warm-up.

Maximum Input Voltage—=+100V DC plus peak AC.

Linear Common-Mode Signal Range— =3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz, 50:1 to 100 kHz with 5X attenuator.

Recommended Source Impedance—10 kQ or less.

Optional Horizontal Time Base— 1 usec/div to 0.1 sec/div in
six calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1 sec/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS

Linear Z-axis amplifier permits intensity modulation of the writing
beam. Positive input to - input increases the display intensity.

Bandwidth—DC to 5 MHz over usable range, sensitivity is adjust-
able from 1 to 5V.

‘iﬂerenllal Input—CMRR at least 100:1 and common-mode
range at least =5 V.

*Registered Trademark Polaroid Corporation

604 : NEW

Input R and C—1 MQ *=1% paralleled by less than 47 pF.
Maximum Input Voltage—=100V DC plus peak AC.

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240V (£10% on each range),
50 to 60 Hz and 400 Hz, 56 watts maximum at nominal line
voltage.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00).

Optional Accessories—5%-inch rack conversion kit, C-5 Camera.

ORDER INFORMATION

B0AMONITOR. . e e s s s s e s & i $700
Standard instrument with internal nonilluminated graticule.
OPTION 1 ... ... $700
Standard instrument without graticule.

OPTION 2 ... . $690
Standard instrument without handle or feet.

OPTION 4 ... .. $825

Standard instrument with horizontal time base.

Field Modification Kit, order 040-0623-00 ............. $125
Includes all hardware and instructions necessary to install
optional horizontal time base.

RACKMOUNTING FOR 603 AND 604

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a 603 Option 3 or 604 Option
2 in a standard rack width. This includes securing hardware
and a blank front panel when only one instrument is utilized.
Order 040-0801-00) . . . ..o .oomn s s oo s o055 @i w58 o s 68 g0 s $60

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount two 603 Option 3s or two 604
Option 2s side-by-side in a standard rack width.

Ofder: 040-0600:00 ..o SFa i hon, =gy, 2 S $40

Rackmount-to-cabinet conversion kit required to convert a rack-
mount 603 or 604 to a cabinet style.
Order 040-0602-00 ... .....c.vinimiiiaaeieanaannenn $20

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a TM 503 modular test system
and a 603 or a 604 in a standard rack width.

Order.. 040206242000 1= . 1 -t i b Mo s e e ohavessis $40

603/604 DIMENSIONS AND WEIGHTS

Height 6.0 15.25 5.25 13.5
Width 21.5 215
Length

Net 17.5 79 17.5 7.9
Domestic shipping 22.0 9.9 22.0 9.9
Export shipping 28.0 12.7 28.0 12.7

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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DISPLAY PRODUCTS
611

@ HIGH RESOLUTION ALPHANUMERIC AND GRAPHIC DISPLAYS
@ FLICKER-FREE BISTABLE STORAGE |
@ ELIMINATES COSTLY MEMORY DEVICES

® HARD COPY COMPATIBLE

@ REMOTE PROGRAMMING OF DISPLAY FUNCTIONS

The 611 Storage Display Unit provides stored displays of
combined alphanumeric and graphic information from analog
sources, digital computers and other data transmission systems.
The TEKTRONIX-developed bistable storage CRT used in the
611 eliminates the need for costly memory devices for refresh-
ing the information display and provides high information
density without flicker or drift and with excellent resolution.
The standard instrument provides a vertical format display
area with the same aspect as a typewritten page. A horizontal
display format is available in the 611 MOD 162C.

OPERATING FUNCTIONS

Operating functions are View, Erase, Non-Store, and Write-
Thru. View and Erase are under manual or programmable con-
trol; Non-Store and Write-Thru are under programmable con-
trol. The Erase function, when initiated, removes all previously
stored data from the display area and returns the CRT to ‘““ready-
to-write” mode. As new information is written, it is retained on
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the CRT in the “view” mode. Within 90 seconds after the dis-
play is written, the 611 will automatically switch to a “hold”
mode. This holds data stored on the CRT at a low brightness
to extend storage time. Pressing the VIEW switch while in the
“hold” mode, returns the display to the ‘“view” mode for at
least 60 but not more than 90 seconds. The ‘‘view” mode may
be programmed for continuous viewing.

A special “write-thru” feature is provided for displaying addi-
tional information on a screen already containing stored in-
formation. In the “‘write-thru” mode the CRT beam is unblanked
and a cursor, or any generated pattern, may be displayed with-
out destroying previously stored data and without storing new
data. This function is useful for positioning cursors and locat-
ing the CRT writing beam. In the “‘write-thru” and ‘“‘non-store”
modes the display remains on screen as long as it is refreshed.

The Intensity, Focus, Operating Level, Power Switch and Test
Spiral controls are located behind a front-panel access door.
Pushing the Test Spiral switch causes the instrument to com-
plete an erase cycle and store a single-shot test pattern pre-
sentation. Pulling Test Spiral switch provides a ‘“non-store”
mode with repetitive test pattern for focusing and other tests.

The Erase, Non-Store, Write-Thru and View operating functions
are remotely programmable through contacts at the remote
program connector on the rear panel. An Erase Interval signal(
is also provided at this connector. X, Y, Z inputs are provided“.
through rear BNC connectors or the remote program connector.
Manual control of Erase and View is provided on the front
panel.



CHARACTERISTICS
CRT DISPLAY AND STORAGE

°Cathode Ray Tube—11-inch flat-faced bistable storage tube,

phosphor similar to P1.
Display Size—Vertically: 21 cm. Horizontally: 16.2 cm.

Resolution— 4,000 characters based on a 90 x 70-mil matrix,
clearly legible with good spacing. Equivalent to 400 vertical x
300 horizontal stored line pairs.

Viewing Time—At least 15 minutes without loss of resolution.
Viewing time may be extended to one hour; however, several
erasures may be required to fully remove previously stored
data.

Dot Writing Time— 5 us or less is required to write (store) one
bit of information.

Erase Time— 500 ms or less.

VERTICAL AND HORIZONTAL AMPLIFIERS

Deflection Factor—Vertical:1-V full scale (16.2cm for square
format or 21 cm for rectangular format), accuracy within 2%.

Horizontal: 1-V full scale (16.2 cm), accuracy within 2%.

Initial Beam Position—Any one of 9 initial beam positions can
be selected by internal switches. Each position is adjustable.

Settling Time— 3.5 us/cm - 5 us, to within 1 spot diameter
of final position.

Positional Drift— 0.16 mm (or less)/hour with 75-2 source im-
pedance at 20°C to 30°C. Within 1.6 mm/hour with 75-Q source
impedance at 10°C to 50°C, reference 25°C.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k shunted by approx 70 pF.

DISPLAY PRODUCTS
611

Type 611 MOD 162C features a horizontal display format.

Z AXIS

Input—Turn-on level (unblanked) is -1V. Turn-off level
(blanked) is 4-0.5V or less.

Input R and C— 100 k@ paralleled by approx 70 pF.
Maximum Input Voltage— =50V combined DC and peak AC.

OTHER CHARACTERISTICS

Erase Interval Pulse—A negative-going erase pulse is provided
at the rear connector to inhibit external equipment during an
erase cycle. Amplitude change is approx 410V to 0.3V,
source impedance approx 2 k.

Remote Control—Contacts at the remote program connector
on the rear panel provide remote control of the Erase, Non-
Store, Write-Thru, and View operating functions.

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 66 Hz, 250 watts maximum at 115V and 60 Hz. Rear panel
selection provides rapid accommodation for six line-voltage
ranges.

Dimensions and Weights

Height 117% in 30.1 cm
Width 11% in 29.5cm
Depth 22% in 56.8 cm
Net weight ~51 Ib ~23.1 kg
Domestic shipping weight ~62 Ib ~28.1 kg
Export-packed weight =72 |b ~32.6 kg

Included Accessories—Program connector; connector cover.

ORDER INFORMATION

611 STORAGE DISPLAY UNIT ........................... $3175
611 MOD 162C STORAGE DISPLAY UNIT ................. $3175

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




DISPLAY PRODUCTS
NEW 613

R ENTRY SYSTES

or
PRICE

07988
7188,
%‘
[t

Multiplexing Option

@® BRIGHT FLICKER-FREE VIEWING A 4610 Hard Copy Unit, Option 1 is available. This is a multi-
plex unit that allows from one to four 613’s to operate into
® LOW COST a single 4610 Hard Copy Unit thereby reducing copy costs.

©® STORAGE ECONOMY

Operating Functions
@ HARD COPY COMPATIBILITY

613 operating functions are View, Erase, Non-Store and
Cursor. View and Erase are under manual or programmable
control. Non-Store and Cursor are under programmable con-
trol only.

The 613 Storage Display is a bright, low cost, large screen
data storage and display unit. Use includes any environment
where a substantial amount of data is stored and presented in
a single display.

Applications Versatility

The 613 Storage Display provides digital and analog displays in
business, education, banking, electronic data processing,
medicine, and process control.

Use of a newly-designed storage cathode-ray tube provides a
bright trace for easy viewing of high density alphanumeric and
graphic displays in high ambient light conditions. The 613
Storage Display provides high information density without
flicker.

Permanent hard copies of the displayed information are avail-
able by using the fully compatible 4610 Hard Copy Unit, which
provides full screen copies in eighteen seconds. Storage tech- e - ‘
nology eliminates expensive components required in refreshed The 613 Storage Display is fully compatible with the 4610
information display. Hard Copy Unit.
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Remote programming of the 613 is achieved by grounding the

Qppropriate program lines of a program connector on the rear

anel.

The Erase function, when initiated, removes all previously
stored data from the display area and returns the CRT to
a “ready-to-write’”’ mode. Within ninety seconds after the dis-
play is written, the 613 will automatically switch to a “Hold”
mode, storing data on the CRT at a low brightness to extend
the storage time. Pressing the VIEW switch while in the “Hold”
mode returns the display to the “View” mode for at least
60, but not more than 90 seconds. The ‘“View” mode may be
programmed for continuous viewing.

In the “Non-Store” mode the display remains on the screen
as long as it is refreshed.

The Intensity, Focus and Power switch controls are located
on the rear panel. The View and Erase switches are located
on the front panel. X, Y, and Z BNC connectors are available
on the rear panel.

CRT DISPLAY & STORAGE
Cathode-Ray Tube— 11-inch flat faced storage tube.
Display Size—Vertically: 15 cm. Horizontally: 20 cm.
Resolution— 200 vertical x 266 horizontal stored line pairs.

Display Linearity—Full Scale—spot will settle within 1.5%
proper position along center axes for voltage applied.

Olncremental—less than 15% difference between any 2 cm de-
f

lection, at any position in the display.

Viewing Time—Nominally 15 minutes. Longer viewing may
require more than one erasure.

Dot Writing Time— 5 us or less is required to write (store)
one bit of information.

Erase Time—800 ms or less.

VERTICAL AND HORIZONTAL AMPLIFIERS

Deflection Factor—Horizontal: 1V/20 cm rectangular format,
accuracy within 2%. Vertical: 1V/15cm, within 2%. Either
input driven differential or single ended.

Initial Beam Position—Any one of 9 initial beam positions
may be selected by two internal connectors. Each position
is adjustable *10% of full scale vertically and horizontally.

Settling Time— 14.0 us/cm -+ 6 usec/cm up to 2cm to within
1 spot diameter of final position.

Polarity—Positive input to the vertical moves beam up; positive
input to the horizontal moves beam to the right.

Input R and C— 20 k minimum. Shunted by less than 60 pF.
Maximum Input Voltage— 18V DC plus peak AC.

C

DISPLAY PRODUCTS

613

AT01 EIGHT CHANNEL

Bright, easily-viewed traces from as many as eight sources can
be portrayed on the 613 Storage Display when used with the
4701 Eight-Channel Multiplexer.

Z AXIS

Input—At least 41V turns beam on; 0.5V or less turns
beam off.

Input R and C— 10 k shunted by <50 pF.

OTHER CHARACTERISTICS

Remote Control—All 613 operating modes can be controlled
by applying appropriate ground closures to the remote pro-
gram connector. All control signal inputs are TTL compatible
(2 TTL per input). Modes which may be controlled remotely
are: Erase, View, Non-Store and Cursor.

Power Requirements—90 VAC to 132 VAC or 180 VAC to
264 VAC, 48-66 Hz. 180 watts maximum, 115 VAC, 60 Hz.

Dimensions and Weights

Height 28.19 cm 11.100 in.
Width 33.65 cm 13.250 in.
Depth 53.34 cm 21.000 in.
Weight ~19.5 kg ~43 Ibs.
ORDER INFORMATION

613 STORAGEBISPERY " . .. ... . iulii el $2200

Horizontal Display format

613-1 STORAGE DISPLAY . . .................coooiionn. $2200

Vertical display format

Optional Accessories
An optional EMI Filter is available for use in high electrical
noise environments. Order TEKTRONIX part number 337-

1743-00.
U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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DISPLAY PRODUCTS

4501

@ LINKS DATA AND SIGNAL SOURCES
TO LARGE SCREEN TV MONITORS

©® CONFORMS TO EIA OR CCIR STANDARDS
©® REMOTELY PROGRAMMABLE

The 4501 Scan Converter Unit accepts alphanumeric and
graphic data—in the form of analog inputs—and converts it
to displays on TV receivers and monitors. The hi-contrast TV
displays are ideal for individual or group viewing—even under
bright light conditions. The displays may be viewed as light
data on a dark background or as dark data on a light back-
ground, selected from the 4501 front panel.

CHARACTERISTICS
VERTICAL AND HORIZONTAL AMPLIFIERS

The DC coupled X (horizontal) and Y (vertical) differential input
amplifiers provide cancellation of common-mode signal com-
ponents, permit convenient polarity inversion, and provide a
means for mixing of two signals from separate sources.

Bandwidth—At least 10 MHz within center 7.5-cm scan area,
—+20°C to +30°C.

Deflection Factor—Vertical: 0.75-V full screen (7.5 cm), variable
from 0.375-V full screen to 1.125-V full screen. Horizontal: 1.0-V
full screen (10 cm), variable from 0.5-V full screen to 1.5-V full
screen.

Phase Difference—Within 10° between X and Y at 10 MHz.
Dot Settling Time—O0.15 us or less to within 1% of final position.

Gain Stability—Within 1% of setting, +20°C to +-30°C; within
4%, 0°C to +50°C. (+) Y input moves the beam up, (—) Y
input moves the beam down, (4) X moves the beam right, (—)
X input moves the beam left.

Input R and C—1 MQ within 2%, paralleled by 47 pF.
Maximum Input Voltage—200V, (DC plus peak AC).

Differential Input—Linear common mode signal range: -+ and
—2.5V, total not to exceed 5V P-P. Common mode rejection
ratio: >500:1 at 10 kHz; >100:1 at 1 MHz; >10:1 at 10 MHz.

Z-AXIS AMPLIFIER

The differential DC-coupled Z-axis amplifier provides cancella-
tion of common-mode signal components, permits convenient
polarity inversion and provides a means for mixing of two sig-
nals from separate sources. In all WRITE modes, the display
intensity is determined by the Z-axis input and the INTENSITY
control. Access to (+) and (—) inputs is through BNC con-
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nectors on the rear panel. Simultaneous access to the () n
input is available through the remote program connector. U

The Z amplifier input has two operating modes: LINEAR and
LIMITING.
Linear Amplifier (Single-ended or differential)
Bandwidth—>5 MHz with 1-V input.
Risetime—<75 ns with 1-V input step.

Moduluation Amplitude—Maximum intensity is achieved at
1.0V P-P. Input writing intensity is produced by 0.5V P-P
and minimum usable intensity is 0.05V P-P.

Polarity—Positive signal on the (4) input increases intensity,
negative signal on the (—) input increases intensity.

Input R and C— 1 MQ, £2% paralleled by 47 pF.
Maximum Input Voltage— 200V (DC plus peak AC).

Linear Common Mode Signal Range— -} and — 2.5V, not to
exceed 5V P-P.

Common Mode Rejection Ratio— >500:1 at 10 kHz; >100:1
at 1 MHz; >10:1 at 5 MHz.

Limiting Amplifier

A single-ended signal at the (4-) input connector can be
routed through an amplitude limiting stage by moving an
internal switch. The drive signal to the Z-axis amplifier is
automatically limited to 1V P-P.

Input Requirements—Voltage levels of 1V or more turn
the beam on to a fixed level. Voltage levels of +0.5V or
less keep the beam turned off.

Maximum Input Voltage— 200V (DC and peak AC).

STORAGE CRT

Cathode Ray Tube— 5-inch, flat-faced bistable storage tube,
phosphor similar to P1.

Aspect Ratio—Three units vertically by four units horizontally.

Resolution—Equivalent to 100 vertical/125 horizontal stored
line pairs.

Display Time—At least 15 minutes without loss of resolution.
Display time may be extended to one hour.

Dot Writing Time—8 us or less.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 66 Hz, 125 watts maximum at 115V 60 Hz. Rear-panel selec-
tor provides rapid accommodation for 6 line voltage ranges.

Temperature—Performance characteristics are valid over an
operating temperature range of 0°C to +50°C.

Included Accessories—25-pin connector; connector cover; 25-
ft, 75-Q, BNC cable; 37-pin connector; connector cover; UHF to
BNC adapter; 3-conductor power cord. R4501 also includes

rackmounting hardware. L
4501 SCAN CONVERTER UNIT .......................... $3175 &
R4501 SCAN CONVERTER UNIT (rackmount model) ......... $3175

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page



@ POINT, DRAW, AND WRITE ON TV MONITORS AND RECEIVERS
® USE IN BROADCAST TV, CCTV AND CATV SYSTEMS
.0 MAGNIFY SELECTED AREAS OF TV DISPLAYS

Add to, change, direct viewer attention to, or highlight TV
displays by writing on, pointing to, or drawing on TV monitors,
using the 4551 Light Pen Unit with a scan converter.

The 4551 Light Pen Unit is an interactive device for video dis-
plays which interface to standard 525 line/60 Hz or 625 line/
50 Hz video systems. The 4551 Light Pen Unit has a number
of useful outputs which allow transfer or retrieval of informa-
tion from a computer being used with a video display system.
The Light Pen Unit outputs both analog and digital signals
which represent the display address at the intersection of its
cross-hair cursor.

Analog and digital signals corresponding to the cursor’'s X-Y
coordinates are generated within the Light Pen Unit and avail-
able to the user. These signals may be fed into a data sys-
tem for use in computer-aided instruction and limited data
reduction applications. With the hand-held 4551 Light Pen,
viewer attention can be directed to any point on a TV display
and can supplement the information viewed with drawings,
sketches and words.

The 4551 Light Pen Unit generates a movable video cursor
on TV picture monitor displays. Three configurations of the
cursor are selectable; a cross-hair , a rectangular box
[ ], or the cross-hair enclosed by the box —f—]. Cursor-
size is continuously variable from zero to full screen using
the front-panel size control. A blinking or continuously view-
able cursor can also be selected.

The location and path of the cursor is determined with a light
.pen held and moved by the operator’s hand, just as an ordi-
nary pen is used. The cursor's position is defined as a set of
X-Y coordinates. You can elect to display or not display a
cursor, and to cause the cursor to track the pen’s movement

DISPLAY PRODUCTS
4551

or remain stationary. You can cause the pen to write, or not
to write, as it is moved or held stationary.

As the pen is moved to write or draw, its movements are con-
verted to stored images on a scan converter. The scan con-
verter then displays the written image on the monitor or
receiver. To the viewer, the image appears as if it is written
directly on the TV screen.

To remove written information from the screen, simply press
the ERASE button on either the light pen or the 4551 Light
Pen Unit front panel. The mixed video picture written upon
remains unchanged by erasure of the written information.

LIGHT PEN CHARACTERISTICS

Output Signals—For analog applications the voltage-output level
varies from 0-to-5V (nominal) as a function of the cursor posi-
tion. Output is 1 mA or less. The recommended load imped-
ance should be at least 5kQ. In digital applications, both the
vertical and horizontal coordinates are provided by 9 parallel
lines of binary information. The lines are TTL compatible and
each has a fan-out capability of 5 TTL loads.

OTHER CHARACTERISTICS

Power Source—Line-voltage selector switch provides 2 ranges
as follows: 95V to 132V, 190V to 264 V. Line frequency range
is 50 Hz to 440 Hz. Power requirement is approximately 50
watts. :

Dimensions and Weights—

Height 5 in 12.7 cm
Width 8 in 20.4 cm
Depth 16 in 40.7 cm
Net Weight ~ 45kg ~10 Ib

Included Accessories—Light Pen Unit to Scan Converter inter-
connecting cable (012-0314-00).

4551 LIGHT PEN UNIT ....... ... .................... $1800

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




DISPLAY PRODUCTS
4701

® DISPLAYS 8 CHANNELS Y-T or 4 CHANNELS X-Y
©® REMOTE CHANNEL SELECTION
® CALIBRATED TIME BASE

Display signals from as many as eight separate sources on a
single screen with the 4701 Eight-Channel Multiplexer and a
TEKTRONIX Display Unit. The 4701’s calibrated Time Base
makes possible as many as 8 simultaneous Y-T displays; up to
four X-Y displays are possible using the channels in pairs; or
a mixture of X-Y and Y-T displays can be selected.

Automatic erase for TEKTRONIX Storage Display Units is pro-
vided by the 4701. Operating modes for the 8 channels include
Alternate, in Channel 1 through Channel 8 sequence; Chopped,
with individual-channel viewing time selected according to the
Display Unit in use; and Remote, as programmed from an ex-
ternal source.

INPUT CHARACTERISTICS

The eight channels have identical characteristics. Differential
inputs provide for noise cancellation where long lines are used.
This is an advantage in areas where the point of signal ac-
quisition is at some distance from the 4701. Conventional 1-MQ
impedance minimizes circuit loading, and allows use of signal
probes if further isolation or attenuation is desired. Front panel
controls provide a continuously variable 10:1 attenuation.

266

APPLICATION AREAS

Medical 0

Operating Rooms and Intensive Care—Monitoring the level of
anesthesia, blood pressure, heart rate and ECG signals.

Medical Schools—Monitoring actual and simulated ECG’s,
EDG’s, EEG’s, EMG’s, etc. The 4701/611/4601 and 4701/
4501/TV monitors fill needs here.

Medical Clinics—Multi-signal tests performed on blood and
other biophysical elements.

Education

The 4701 finds a variety of use in Engineering, Physics, Psy-
chology, Veterinarian Departments and Technical Schools in
lecture, labs and research applications.

Petroleum/Chemical

Research and refinery process control applications monitoring
pressure, temperature, oxygen, etc. often occur in oil company
and chemical plants. Auto erase and the externally-programmed
channel selection feature are particularly significant when used
with computers. Hard copy capability is a plus in this environo
ment.




The 4701 Eight-Channel Multiplexer and the 613 Storage Display
comprise a system capable of portraying eight different signal
sources.

CHARACTERISTICS
VERTICAL CHARACTERISTICS
ODeﬂection Factor— 1V to 10V, continuously variable.
Bandwidth—DC to 1 MHz.
Input Impedance— 1 MQ paralleled by ~20 pF.
Common-Mode Rejection Ratio—at least 100:1.
Output— 1V into 50 2 with 1V input.

Operating Modes—Alternate: in sequence 1 thru 8. Chopped:
internal switch selects chopping rates of approximately 2.5 kHz,
30 kHz or 300 kHz. Remote: 3 lines of TTL compatible binary
code select the output channel.

I A
I d~ L
P PRGN PO PR P P A A P

NP b b bl b b )

L L o
N PN PRGN PO PO PO PR A P A
P PN P PR PN PR A P AN
U PO PO PG P PSR P A P N

DISPLAY PRODUCTS

4701

X-Y Plots—Selector switches on channels 5, 6, 7 and 8 select
channels 1, 2, 3 and 4 respectively for their X displays.

TIME-BASE CHARACTERISTICS

Sweep—~Provides full screen normal or single sweep displays
at 20 different Time/Scan settings from 10 us to 50s in a 1,
2, 5 sequence. A non-calibrated mode is continuously variable
between steps. Either repetitive or single sweeps can be se-
lected.

Triggered Modes—Automatic peak-to-peak, AC coupled and DC
coupled, plus and minus slope.

Trigger Inputs—Can be internal from each selected channel,
external, or from the power line.

View Time—Provides automatic control of a TEKTRONIX stor-
age display unit and permits the 4701 to retain the display in
a view mode from 0.1s to 30s, (continuously variable) after
all channels are displayed.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 V or 180 to 272V, 48 to 440 Hz,
21 watts maximum.

Dimensions and Weights—Height 312 inches, width 167 inches,
depth 20% inches, and weight approximately 15 pounds.

Included Accessories— 6-foot interconnecting cable; 25-pin
male connector.

4701 EIGHT-CHANNEL MULTIPLEXER .................... $1500
R4701 EIGHT-CHANNEL MULTIPLEXER ... ............... $1525
613 STORAGE DISPLAY .. ... ... .. ... ... .............. $2200
Horizontal Display format

613-1 STORAGE DISPLAY .. ... .. ... ... ... ... ............ $2200

Vertical display format
U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

8-Channel Y-T Displays—Full-Screen normal
or single sweep displays are swept at 10 us
to 50 s full scale, from a time base internal
to the 4701. Oscilloscope-type triggering
is also provided. Simulated ECG is shown.

©

MIXED X-Y and Y-T Displays—Simultaneous
display of four frequencies versus time and
two frequencies versus two other frequen-
cies. Other display combinations Include
1 X-Y with 6 Y-T displays and 3 X-Y with
2 Y-T displays.

4-CHANNEL X-Y Displays—Format can be
horizontal or vertical, depending on the dis-
play unit ordered.

The above displays were photographed on a 611 MOD 162C Display Unit.



DISPLAY PRODUCTS
4601

@ A NEW STANDARD OF USER CONVENIENCE
@ PERMANENT COPIES OF STORED DISPLAYS
@® COPY COSTS AS LOW AS 5 CENTS A COPY
@ ACCURATE 815" x 11 INFORMATION COPY

The 4601 Hard Copy Unit is a convenient, economical way of
permanently copying alphanumeric and graphic displays. High
resolution displays obtained on the 611 Storage Display or
4002A Graphic Computer Terminal are copied by the 4601,
providing an accurate representation of the stored display on
3M* Type 777 Dry-Silver Paper.

Installation and operation are quick and simple. Installation
is just a matter of connection to the power line and the ap-
propriate TEKTRONIX Display Unit. Copy command is initiated
manually by pressing a front panel control, or by supplying an
external command under program control.

THE COPY PROCESS

The signal source is ‘“looped through” the 4601 to the TEK-
TRONIX display device. When the copy command is received,
the signal source is automatically disconnected from the dis-
play device.

*Registered Trademark of Minnesota Mining and Manufacturing Company
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Hard Copy is produced by systematically scanning the targeC

of the storage unit. Scanning ramps are generated by scan
generators located in the Hard Copy Unit. An electrical signal
is taken from the target electrode and fed to the Z axis of a
line scan CRT. A fiber-optic faceplate couples the light out-
put from the phosphor to the recording material. Heat devel-
opment of the latent image takes place after this exposure.
Hard Copy is available about 18 seconds after initiation of the
copy command.

The 4601 Hard Copy unit copies stored displays of the 4002A
Graphic Computer Terminal and the 611 Storage Display Unit.

an
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DISPLAY PRODUCTS

4601

THE COPY MEDIUM

‘he processing unit in the 4601 uses 3M Brand Type 777 Dry-
Silver Paper.

Type 777 Paper provides the high image contrast required for
high-resolution copies of complex graphics and alphanumerics.
It offers the stability normally associated with wet-process
photosensitive paper, plus the convenience of dry print-out
papers. Cost is low: 5 to 8 cents per 8% by 11-inch copy,
depending on quantity purchased. Further economies can be
realized using smaller copies. Copy size may be set from
8%2 by 6 inches to 8%2 by 14 inches. Roll size is 82 inches
by 500 feet.

Dry-Silver prints can be handled much like any conventional
paper. Records can be written upon with pencil or pen.
Pencil marks are erasable. Shelf life for unexposed paper is
six months, providing the paper is not removed from its pro-
tective wrapper and is stored at room temperatures.

TEKTRONIX 48828
POPULATION STATISTICS. AND ANALYSIS OF GRAPHIC COMPUTER TERMINAL
UARIANCE TABLE. AND ESTIMATES OF THE -t L L 1
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HIGH, LON, CLOSE, AND VOLUME

‘fhe 4601 Hard Copy Unit provides permanent, 8% x 11 inch
copies of a wide range of alphanumeric and graphic displays
as viewed on the TEKTRONIX 4002A Graphic Computer
Terminal and 611 Storage Display Unit.

CHARACTERISTICS

Copy Size—Adjusted to 8%2 x 11 inches at factory, variable
between 8%2 x 6 inches and 8% x 14 inches.

Copy Time— 18 seconds for first copy.
Warmup Time— 20 minutes.
Remote Copy Command—Closure to ground for at least 5 us.

Resolution (with 3M Brand Type 777 Paper)—Essentially the
same as displayed on the 611 or 4002A Display Devices.
Actual-size copies of a 4000-character display, based on a
90 x 70-mil matrix, are clearly legible.

Capability—Designed for use with TEKTRONIX 4002A Graphic
Computer Terminal, and Type 611 Display Unit serial num-
bers B142240 and above. Type 611’s below this serial nhumber
require a modification; contact your local TEKTRONIX Field
Office for additional information.

Power Source (factory-wired options)— 90 to 136 VAC, 115V
nominal, 50 to 60 Hz. Maximum power consumption at 115V,
60 Hz is 1450 W for first 40 seconds after turn on, 220 to 520 W
for normal operation, 100 W standby.

Dimensions and Weights

Height 11 in 27.9cm
Width 17 in 42.7cm
Length ~24 in ~61cm
Weight =69 lbs ~31 kg

Included Accessories—two 6-foot interconnecting cables; 8-
foot detachable power cord.

ORDER INFORMATION

4601 HARD COPY UNIT ... ... ... ... .. .. ... ........... $3750
115 volt, 50-60 Hz power
4601-1 HARD COPY UNIT ... ......... ... .............. $3750

230 volt, 50-60 Hz power

The 4601 and 4601-1 have light tan cabinets and are set up
for use with the TEKTRONIX 4002A Graphic Computer Terminal.

4601 or 4601-1 HARD COPY UNITS, Option 1 ............. $3750

Option 1 provides blue cabinets and setup for use with the
TEKTRONIX 611 Storage Display Unit.

Optional Accessories

Copy Catcher, order 016-0298-00 .......................... $95

Paper—One roll is included with the 4601. Refills are available
from Tektronix, Inc.

For one roll, order 006-1603-00 .......................... $40
For one carton of 4 rolls, order 006-1603-01 ............. .. $143

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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NEW 4602

© PERMANENT HARD COPIES OF TV DISPLAYS
@ GRAY SCALE PORTRAYAL

The 4602 Video Hard Copy Unit makes permanent facsimile
copy from static television signals. The TV signal is copied on
3M* Dry-Silver Paper by the 4602, providing an accurate gray
scale representation of the television inputs.

Since the 4602 is completely self-contained, installation con-
sists merely of connection to the power line and to the video
information to be copied. Front-panel controls allow the user
to standardize the copy video signals in the range of 0.2V P-P
to 3V P-P. Copy command is initiated by pressing a front-
panel control, or by supplying an external command. Contrast
and Density are adjusted by the operator with simple to use
front-panel controls.

APPLICATIONS

Easy-to-handle 8% x 11 inch dry copies are convenient for
communication, documentation, recording and filing uses in
unlimited applications, a few of which are:

Education—Permanent hard copy of pictures, graphs, notes,
and drawings from video tapes or TV assisted lectures.

Banking and Finance—Account information for clients directly
from CRT displays; signatures and identification are easily and
accurately verified.

Law Enforcement—High-resolution copies of criminal identifi-
cation, fingerprints, sketches, handwriting, and crime records.

*Registered Trademark of Minnesota Mining and Manufacturing Company
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C

Refreshed Video Terminals—Alphanumerics, graphics or gray
scale information appearing on display terminals using standard
video signals. Most TV CRT refreshed terminals have an acquisi-
tion connector to the video signal driving the display unit.
Hard copies of any display appearing on these terminals are
made with the 4602. Several terminals may timeshare a single
4602 Hard Copy Unit, effectively lowering the hard copy unit
cost per setup.

Legal—Microfilm projected by TV cameras to remote video
monitors for immediate and permanent hard copy of case
histories and dated files.

Medical—Permanent hard copy from CCTV of medical opera-
tions, patient monitoring, medical records, accounting informa-
tion, biophysical waveforms, anatomy sketches and
photographs, X-rays, laboratory charts and medical supply
inventory records.

Industrial Firms—Messages and records transmitted by CCTV
to locations in industrial complexes copied whenever an opera-
tor or computer initiates a copy command to the 4602.

THE COPY PROCESS

Composite television picture video is applied to a loop-through
input connection on the 4602 rear panel. Internal synchroniza-
tion is derived from the composite video signal. A copy com-__
mand, provided by a front-panel pushbutton or via remot(
electrical input, initiates a sampling process. The video sig- 3
nals are sequentially sampled, providing information to modu-
late the line-scan CRT intensity. A fiber-optic faceplate
couples the light output to the recording material, producing



02, cut to 812 x 11 inch sheets. Video information must be
nvarying during a brief sampling period. An additional 20
seconds is required to process the hard copy.

Eiray scale copy. This latent image is heat-developed in the

THE COPY MEDIUM

The processing unit in the 4602 is designed to be used with
3M Brand Type 777 Dry-Silver Paper.

Type 777 Paper provides the high image contrast required for
high-resolution copies of complex graphics and alphanumerics.
Cost is low: 5 to 8 cents per 8%2 x 11 inch copy, depending on
quantity purchased. Roll size is 8%2 inches by 500 feet.

Dry-Silver prints can be handled much like any conventional
paper and can be easily written upon with pencil or pen. Pencil
marks are erasable. Shelf life of unexposed paper is six months,
providing the paper is not removed from its protective wrapper
and is stored at room temperature.

Clear, full gray scale hard copies are available from the 4602
Video Hard Copy Unit.

DISPLAY PRODUCTS

4602 NEW

CHARACTERISTICS

Video Input—Two rear-panel BNC connectors arrayed for loop-
through connection of 75 ohm coax video cable. Response is
within 3dB from 50 Hz to 30 MHz. Common-mode rejection
ratio is 40 dB at 50 to 60 Hz with a common-mode signal range
up to 5V P-P. Return loss is greater than 46 dB from 50 Hz
to 5 MHz.

Video Monitor Output—Composite video output with 75Q
source impedance allows use of a video picture monitor as a
setup aid. Output amplitude is 1V P-P when video gain is
properly adjusted for copy.

Copy Size—Adjusted to 82 x 11 inches at factory.

Copy Time— 40 seconds for first copy. Additional copies of the
same display take about 20 seconds each.

Warmup Time—20 minutes.
Remote Copy Command—Closure to ground for at least 5 us.
Ambient Temperature—0°C to +35°C is recommended.

Power Source (factory-wired options)—90 to 136 VAC, 115V
nominal, 50 or 60 Hz. Maximum power consumption at 115V,
60Hz is 1450 W for first 40 s after turn-on, 220 to 520 W for
normal operation, 100 W standby.

Dimensions and Weights

Height 11 in 279 cm
Width 17 in 42.7 cm
Leigth 24 in 61 cm
Weight ~69 Ibs ~31 kg

Included Accessories—75 2, BNC Termination, 25 ft., 752 BNC
Video cable.

ORDER INFORMATION

4602 Video Hard Copy Unit Standard .. ................. .. $3750
115 Volt, 50-60 Hz power (setup for 525 line, 60 Hz field), 40
second copy time.

4602-1 Video Hard Copy Unit .......................... $3750
230 Volt, 50-60 Hz power (setup for 625 lines, 50 Hz field), 49
second copy time.

4602 or 4602-1 with Option ONE .. .. ... ... ............ $3750
Option ONE provides changes for 1023 line, 60 Hz field opera-
tion. 82 second copy time.

Optional Accessory

Copy Catcher (Part No. 016-0298-00) ..................... $ 95

Paper—One roll is included with the 4602. Refills are avail-
able from Tektronix, Inc.

For one roll, order 006-1603-00 ... ... ............. . ... $40
For one carton of 4 rolls, order 006-160301 ........ .. ... . $143

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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@ DRY-PROCESS HARD COPY FROM GRAPHIC COMPUTER TERMINALS
AND STORAGE DISPLAY UNITS

® SAME RESOLUTION AS STORAGE CRT

® COPIES IN ONLY 18 SECONDS

Sharp, permanent hard copies are made from the CRT display
of the new 613 Storage Display, or any 4010-Family Computer
Display Terminal by the 4610 Hard Copy Unit. And the 4610
can be multiplexed to provide a copying capability of from one
to four 4010-1 Computer Display Terminals and/or 613 Storage
Displays.

Operation is simple. A single pushbutton control on the 4610
front panel or a rocker switch on the computer terminal initiates
copy-making manually, or program control will accomplish it
from the computer.

Installation is equally simple—just a power line connection
from the nearest 115-volt 60-Hz AC outlet, and one cable con-
nection to the computer terminal or display unit.

The 4610 processor unit uses 3M* Brand Type 777 Dry-Silver
paper, which gives the high image-contrast needed for the
most complicated graphic and alphanumeric displays. Type
777 paper provides the same long-term stability you expect
from wet-process papers, with all the convenience of dry
process. Copies can be handled like any other paper—write
on them with pen or pencil, and erase pencil marks without
smearing or damaging the paper. Stored under prescribed
conditions of temperature and humidity, the paper has a shelf
life of six months or better.

Copy size may be set from 82 by 6 inches to 8%z by 14 inches.
Roll size is 8% inches by 500 feet.

*Registered Trademark of Minnesota Mining and Manufacturing Company
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CHARACTERISTICS

Copy Size—Adjusted to 8% x 11 inches at factory, variable
between 8% x 6 inches and 8% x 14 inches.

Copy Time— 18 seconds for first copy.
Warmup Time— 20 minutes.

Dimensions and Weights

Height 11 in 27.9cm
Width 17 in 42.7 cm
Length 24 in 61 cm
Weight ~69 lbs ~31 kg

Resolution (with 3M brand Type 777 paper)—Essentially the
same as the display.

Power Source (factory-wired options)—115 Volt nominal, 50 to
60 Hz. Maximum power consumption 1450 watts for first 40
seconds after turn-on, 220 to 520 watts for normal operation,
and 100 watts standby.

Operating Ambient Temperature—Between +0°C and +-35°C
is recommended. |f operation is necessary in extreme environ-
mental conditions, see your TEKTRONIX Field Engineer or
Application Engineer.

Included Accessories— 8-foot detachable power cord, intercon-
necting cable.
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The Copy Catcher pulls and stacks hard copies from all Tek-
tronix 4600-series Hard Copy units.

oAl iy | L B R LA

. 202 203 204 205 206 207 208 209 210 211 212 213 301 Optional Accessories
. 1130 UTILIZATION PER WEEK (ENGR:)
WITHIN ACCOUNTING PERIOD Copy Catcher, order 016-0298-00 .......................... $95
JNE B8 19R o SO WX

ORDER INFORMATION

The 4610 provides clear copies of graphic and alphanumeric data. Product Price
4610 HARD COPY UNIT ... ...... ... ... ..., $3550
4610-1 HARD COPY UNIT .............................. $3550
Same as 4610 but modified to operate at 220 volts, 50 cycles.
4610 HARD COPY UNIT, Option 1 ....................... $3950

Same as 4610 with multiplexing circuitry to provide a copying
capability from one to four 4010-1 Computer Display Terminals.

4610-1 HARD COPY UNIT, Option 1 ..................... $3950
Same as 4610-1 with multiplexing circuitry to provide a copying
capability from one to four 4010-1 Computer Display Terminals.

Paper—One roll is included with the 4610 or 4610-1. Refills
are available from Tektronix, Inc.

For one roll, order 006-160300 ........................... $ 40
For one carton of 4 rolls, order 006-1603-01 ................ $143

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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4002A 4010-1

Interactive graphic display capability has vastly increased the
usefulness of computer-processed information, and improved
the utility of computers in educational, business and scientific
environments.

Now a complete family of TEKTRONIX Computer Terminals
has been developed, providing a model for nearly every pur-
pose. Included are (1) the 4002A, a versatile general-purpose
display terminal with both storage display and refreshed scratch
pad sections (for on-line editing), a full ASCII character set, with
96 printing characters and three distinct graphic modes in addi-
tion to alphanumeric operation; (2) the 4010, a low-priced
terminal combining alphanumeric and graphic mode operation,
and 64 printing characters; (3) the 4012, with Alphanumeric,
Graphic Display, and Interactive Graphing operating modes and
the complete ASCII character set; and (4) the 4013, offering all
of the features of the 4012, plus the complete APL character
set. Additional information about each of these terminals will
be found on pages 274-276.

The PLOT-10 Software system makes the fully software sup-
ported terminals useful for hundreds of business, educational,
scientific, and industrial applications—and the terminal can be

4012 4013
A GROWING FAMILY OF TEKTRONIX TERMINALS

interfaced with many different data communication systems and
computer configurations. Consult with your TEKTRONIX Appli-
cations Engineer for complete details. PLOT-10 is described
on page 277.

COMPUTER TERMINAL FEATURES

The 4010, 4012 and 4013 are designed in a convenient desk-
height stand-alone pedestal configuration, making them excel-
lent for use in any office, laboratory or industrial location.

Further operational versatility is added to all TEKTRONIX ter-t
minals with a wide variety of optional accessories. Graphic
mode operation of the 4002A can be augmented with 4901
and 4903 Interactive Graphic Units and 4951 Joystick. The
4010-Family terminals offer such auxiliaries as a Display Multi-
plexer, an Audio Recorder card, and accessory instruments
including the 4911 Reader/Perforator and the 4912 Digital
Cassette Tape Unit.

Price information on all of the above-mentioned accessories
is found in this section. For complete information on these
and other Computer Display Products, just check and return
the reply card at the back of this catalog.

4002A : .

® FULL SCREEN GRAPHING CAPABILITY
@ STORAGE TUBE GRAPHICS WITH REFRESHED TUBE EDITING
® FULL ASCII CHARACTER SET

The 4002A is a self-contained computer terminal which pro-
vides a high-resolution, flicker-free display of both complex
graphics and high-density alphanumerics.

This graphic computer terminal provides benefits of both stor-
age tube graphics and refreshed tube editing. A split screen,
direct-view storage tube eliminates the need for a separate
refreshed memory for the main display. This minimizes the in-

274

formation rate requirements of the data source. A one line
refreshed scratch pad enhances editing. The full ASCII char-
acter set is provided, including 96 printing characters.

Three separate modes of graphic display are offered—Point
Plot, Linear Interpolate, and Incremental Plot. In any of the
graphic modes 1024 points can be addressed in either hori-
zontal or vertical planes. 761 points can be viewed in the
vertical plane, 1024 in the horizontal.

Added performance in graphics is prbvided by the use of the
4951 Joystick in combination with the 4901 or 4903 Interactive
Graphic Units. The 4901 or 4903 fit directly into the 4002A,
and generate a cross-hair cursor, which can be positioned to

any point on the display screen by the Joystick. The Inter-!”%
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active Graphic Unit then digitizes the graphic address at the
cross-hair intersection and sends the X and Y address com-
ponents to the computer.

CHARACTERISTICS

‘isplay Medium—11-inch (diagonal) direct-view, bistable stor-
age CRT with refreshed scratch pad area.

Display Area—8.3-inches horizontal by 6.1-inches vertical.

Alphanumeric Mode
Format— 39 lines of 85 normal or italic characters in main
area, one line of 84 characters in scratch pad area.

Character Set— 96 upper and lower case printing characters
(ASCIl code).

Character Size—70x 90 mils (approx) can be made double
size.

Part Number Description

4002A with DATA COMMUNICATIONS INTERFACE ........ .. $9400

021-0033-00  This interface transfers data in a serial asynchro-
nous format either full-duplex or half-duplex
mode. It conforms to EIA Standard RS-232-C
and CCITT V24. Internal clocks or external
timing signals may be used. Transmit and receive
rates are independent of each other and easily
selected on back panel switches. Standard

{ selectable rates are 110, 150, 300, 600, 1200,

2400, 4800, 9600 bits/sec inclusive. Two posi-

tions of each switch are provided for user

‘ chosen rates.

4002R with TELETYPE PORT INTERFACE

021-0034-00 DEC PDP-8/i, 8/L and 12
021-0035-00 Data General Computers

021-0036-00 HP 2100 Series & 2000A (12531 card)
021-0037-00  Varian 620/i, 620/L, 620/R

® SUPPORTS ALPHANUMERIC PLUS
LOW-COST INTERACTIVE COMPUTER GRAPHICS

® CONVENIENT PEDESTAL DESIGN FOR USER ENVIRONMENTS
® FLICKER-FREE STORAGE DISPLAY
® COMPLETE SOFTWARE SUPPORT—PLOT-10

The 4010 Computer Display Terminal is a low-cost computer
terminal for use in business, educational and scientific environ-
ments. Until recently, cost was a major barrier to the use of
graphic terminals in many applications. The 4010 has broken
the cost barrier, with complete interactive graphics and alpha-
numeric display at a new, economical price. Direct-view bi-
stable storage makes the CRT display clear and flicker-free,
with excellent resolution on all parts of the screen.

For alphanumeric operation, the full TTY ASCIl character set
‘)f 64 printing characters is featured, with a format of 35 lines

7 \\\\///l\\;%

YELLOW MAGENTA CYAN

4002A

GATF €Ol OR TEST $TRIP

4002A

Character Generation— 7 x 9 dot matrix.
Cursor—Pulsating 7 x9 matrix.

Graphic Modes
Linear Interpolate, Incremental Plot, Point Plot. 1024 x 1024
addressable points, 1024 x 761 viewable points.

Graphic Input Mode—1024 (X), 761 (Y) points. Joystick con-
trolled. Cross-hair cursor.

Input Power—110/120 VAC with line voltage selector. HI, MED,
or LOW line voltage switch selectable.

Operating Temperature—-10°C to +40°C.

Dimensions—193& inches high, 19 inches wide, 347 inches
deep.

Weight— 130 pounds (approx).
4002R GRAPHIC COMPUTER TERMINAL, without Interface ... $8800

021-0038-00 Honeywell H316

021-0039-00 Interdata Computers and G. E. Process
Computers with Teletype Control Card
Type 32-062 FO1

021-0039-01 Interdata Computers and G. E. Process
Computers with Teletype Control Card
Type 32-120 FO1

021-0040-00 DEC PDP-11

021-0041-00  Varian 620F

021-0043-00  Raytheon 703, 704, 706

021-0044-00 DEC PDP-9

021-0045-00 DEC PDP-8 (S/N 150 & up)

021-0045-01 DEC PDP-8 (S/N 149 & below)

021-0046-00 DEC PDP-15

021-0047-00 DEC PDP-8/e with Module M865

021-0047-01 DEC PDP-8/e with Module M8650

021-0051-00 Honeywell DDP 516

4901 INTERACTIVE GRAPHIC UNIT ........................ $525

4903 INTERACTIVE GRAPHIC UNIT ....................... $1000

4951 JOYSTICK ...... ... ... . . $300

4010, 4010-1

of 72 characters each—a total of 2520 characters maximum on
the display screen.

For graphics, the 7.5 by 5.6-inch display area includes 1024
addressable points in both X and Y planes. Viewing limits
are 1024 points in the X plane, and 780 in the Y plane.

Permanent hard copies can be made quickly and inexpensively
by mating the 4010-1 version of the terminal with the 4610 Hard
Copy Unit.

4010-FAMILY CHARACTERISTICS
Display Medium—11-inch direct-view bistable storage CRT.
Display Area— 7.5 inches wide by 5.6 inches high.

Alphanumeric Mode
Format— 72 characters per line, 35 lines; 2520 characters per
screen.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page 275
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4010 Character Set— 64 printing characters (TTY ASCII Code).

4012 and 4013 Character Set— 96 printing characters, full ASCII
set (upper and lower case).

4013 APL Character Set—Full APL character set.
4010 Cursor—Pulsating 5 x 7 dot matrix.
4012 and 4013 Cursor—Pulsating 7 x9 dot matrix.

® LOW COST FULL RANGE PERFORMANCE

® UPPER AND LOWER CASE ALPHANUMERICS

® GRAPHIC CAPABILITY WITH HIGH RESOLUTION
® FULL ASCII CHARACTER SET

New operating versatility in low-cost computer graphics is
offered by the 4012 Computer Display Terminal. TEKTRONIX
direct-view bistable storage provides clear, flicker-free CRT
display with excellent resolution on every part of the display
screen. High-density alphanumeric and graphic displays con-
tain as many as 2520 alphanumeric characters on 35 lines of

® PROGRAMMING EASE FOR SCIENTISTS, MATHEMATICIANS,
EDUCATORS

® APL CHARACTER CAPABILITY WITH HIGH RESOLUTION
® FULL ASCII CHARACTER SET

APL (A Programming Language) makes computer graphics a
faster, more effective procedure and makes programming easier
for scientists, mathematicians and educators. APL operation is
a feature of the new 4013 Computer Display Terminal. This
versatile new terminal, utilizing the TEKTRONIX direct-view
bistable storage CRT, offers, in addition to the APL character

(specify interface at time of order.)

4010 WITH STANDARD INTERFACE ...................... $3950
4010 WITH ANY OPTIONAL INTERFACE .................. $4250
4010-1 WITH STANDARD INTERFACE .................... $4250
4010-1 WITH ANY OPTIONAL INTERFACE ................. $4550
4012 WITH STANDARD INTERFACE ...................... $4950
4012 WITH ANY OPTIONAL INTERFACE .................. $5250
4013 WITH STANDARD INTERFACE ...................... $5450
4013 WITH ANY OPTIONAL INTERFACE ................... $5750
Data Communication Interfaces

Standard Standard Data Communication Interface included

with the 4010-Family is RS-232-C compatible.
Strap selectable input/output data rates of 150,
300, 600, 1200, 2400, 4800 and 9600 bits/sec.

Option 1 Optional Data Communication Interfaces with
convenient switch selectable functions including:
local-echo, full-duplex, half-duplex and independ-
ent transmit and receive rates of 110, 150, 300,
600, 1200, 2400, 4800 and 9600 bits/sec.

276

VEW 4010, 4010-1 G

Graphic Mode—Vectors only. Vector drawing time 2.6 ms.
1024 x 1024 addressable points; 1024 x 780 viewable points.

Graphic Input Mode— 1024 (X), 780 (Y) points. Thumbwheel
controlled cross-hair cursor.

4010 COMPUTER DISPLAY TERMINAL .................... $3950
4010-1 COMPUTER DISPLAY TERMINAL .................. $4250

72 characters each. Addressable points for graphic operation
are 1024 in X and 1024 in Y planes, with 780 in the Y plane
and 1024 in the X viewable on screen.

The full ASCII character set of 96 printing characters is in-
cluded, with both upper and lower case letters.

Three modes of operation are provided. In addition to alpha-
numeric mode, Graphic Display (Graf) and Interactive Graphics
(Gin) can be used.

Hard copies of all 4012 displays can be made with the 4610
Hard Copy Unit mated to the terminal.

4012 COMPUTER DISPLAY TERMINAL .................... $4950

set, the complete ASCII character set of 96 printing characters,
including both upper and lower case letters.

The 4013 is an even more effective tool of data communication
when used with the new TEKTRONIX PLOT-10 APL/Graph
software or with the PLOT-10 software developed for the 4010-
series Computer Display Terminals.

As with other TEKTRONIX Computer Display Terminals, harf‘ '

copies of all displays can be made in seconds, and at minimum
cost by using the 4013 with the 4610 Hard Copy Unit.

4013 COMPUTER DISPLAY TERMINAL ................... $5450

 NEW 4010-Family '

Teletype Interfaces

Option 2 DEC PDP-11

Option 3 DEC PDP-8/i, 8/L, 12, 15

Option 4 Data General Computers

Option 5 DEC PDP-8/e with Module M865

Option 5A DEC PDP-8/e with Module M8650

Option 6 HP 2100 Series, 2000A (12531 card)

Option 7 Varian 620/i, 620/L, 620/R

Option 9 Raytheon 703, 704, 706

Option 10 DEC PDP-8 (S/N 150 & up), PDP-9

Option 10A DEC PDP-8 (S/N 149 & below)

Option 11 Honeywell H316

Option 12 Honeywell DDP 516

Option 13 Interdata Computers and G.E. Process
Computers with Teletype Control
Card Type 32-062 FO1

Option 13A Interdata Computers and G.E. Process
Computers with Teletype Control Card
Type 32-120 FO1

Option 14 Varian 620F

DISPLAY MULTIPLEXER CARD, order 018-0067-00 ......... $195

AUDIO RECORDER CARD, order 018-0066-01 .............. $29

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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@ SAVES MONEY AND TIME
@ SAVES COMPUTER CORE

unched tape capability greatly expands the limited memory
capacity of a mini-computer. With the 4911 Reader/Perforator
Unit, programs that would otherwise consume valuable space in
core storage are kept in permanent off-line form, ready to be
read into the computer at 200 characters per second.
With a 4911 Reader/Perforator Unit, the programs and data
normally filed in a timesharing or in-house computer system
can be converted to 8-channel punched tape and used for file
maintenance through the 4010-Family Computer Display Terminal.

The 4911 Reader/Perforator Unit uses standard, easily-obtained
one-inch paper, paper-mylar, or aluminum-mylar tapes with a
thickness range of 0.0030 to 0.0043 inch.

4911 READER/PERFORATOR

@ MOST EXTENSIVE GRAPHING SOFTWARE AVAILABLE ANYWHERE
@ INTERFACES TO MORE THAN TWENTY MAJOR MINIS

@ COMPATIBLE WITH MAJOR TIMESHARING SYSTEMS

@ SOFTWARE ACCESSIBILITY TO 360/370 SYSTEMS

Tektronix, Inc. has expanded its programs of total software
support to provide the most extensive graphing software ever
offered. This graphing software is compatible with most time-
sharing systems, with IBM 360/370 O/S and TSO and with
numerous mini-computers. PLOT-10 offers a series of modules

‘]rom which can be selected those elements that best suit the

perating environment and application.

PLOT-10/Mini-Computer

The PLOT-10/mini-computer package lets the operator easily
use the TEKTRONIX terminals on his mini-system. PLOT-10
consists of assembly-language subroutines supporting graphics
input/output and special functions of the terminal.

PLOT-10/360/370 Graphics Software

The PLOT-10/360/370 software module provides the capability
to access TEKTRONIX terminals from within application pro-
grams. Written in assembler language using IBM’s Execute
Channel Program 1/0 facility, modules can be assessed from
any of the IBM programming languages by subroutine calls.
Special facilities are provided for PL/I compatibility. The
module will handle multiple terminals, and operates under O/S
MFT or MVT, or MVT with TSO.

PLOT-10/Terminal Control System

This package sets a new standard for interactive graphics
terminal software. It provides a comprehensive base of graphic
software to support user application programs.

The software is written in FORTRAN IV. These routines allow
all or part of your picture to be displayed on any region of the
terminal screen. All clipping and scaling are automatic.

Routines are included for erasing the screen; making a hard
copy; determining character size and font, plotting absolutely or

‘r]elatively; handling and formatting alphanumeric output; and

erforming graphic input of screen points.

4911, 4912

© MAKES OFF-LINE DATA STORAGE SIMPLE
@ PERMITS OFF-LINE EDITING
@ SAVES TIME AND MONEY

The 4912 Digital Cassette Tape Unit, connected to a TEKTRONIX
4010-Family Computer Display Terminal, makes off-line program
and data storage a simple error-free process.

The 4912 Digital Cassette Tape Unit enhances off-line storage
by capturing data in peak activity periods and permitting file up-
dating and manipulation in slack periods.

Installing, loading and operating the 4912 is simple and fast.
All data access and tape manipulation can be accomplished
under program control from the computer.

4912 DIGITAL CASSETTE TAPE UNIT

SOFTWARE PRODUCTS
PLOT-10/Advanced Graphing—Scientific Routines

This set of routines allows the user to display data graphically
without concerning himself with programming details. Alpha-
numeric data tables can be converted to graphs with a single
subroutine call. Routines are included for data plotting in
cartesian, semi-log, log-log, and polar-coordinate systems, with
automatic or specified scaling. One curve or several curves
can be drawn on the same set of coordinates.

PLOT-10/Advanced Graphing—Business Routines

These routines provide support for users of all levels in the
business environment.

An extensive set of routines are available to allow an easy and
flexible graphic presentation of user data in commonly ac-
cepted formats (e.g. pie charts, histograms, time series scales).
Routines are included to allow the user to create his graph
from utilizing the interactive graphics facility of the terminal.

PLOT-10/Application Interface

This series of graphing modules permit the user to obtain
graphs directly from existing applications packages.

A modular approach has been adopted for the application inter-
facing packages. Computations required are isolated from the
graphics that display their results, which allows flexibility in
future development.

PLOT-10/APL/Graph Software

APL/Graph is an integrated collection of user oriented APL
functions adapted from the popular Terminal Control System
and Advanced Graphing Routines. They are designed to allow
highly interactive, easy to use computer graphics. The pack-
age includes functions to control all utilities of the terminal
itself, including screen erasure, windowing, clipping, hard copy
generation, and alphanumeric handling.

An extensive set of functions is also available to provide
support for users in all facets of business, scientific, mathe-
matical, and educational work. These include functions for
creation of pie charts, histograms, time-series scales, and all
types of X, Y plotting. Functions are also included to allow
polynomial curve fitting. Normal X, Y plotting can be done
on cartesian, semi-log, log-log, and polar coordinate systems
with any number of curves drawn on the same set of coordinates.
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DISPLAY PRODUCTS

INFORMATION GENERATION
AND CONDITIONING

602 Monitor

Bright, sharp X, Y, and Z axis displays are yours
with the high-resolution 1-MHz bandwidth 602
Display Unit. Specifications on page 254

4701 Eight-Channel Multiplexer

Display the inputs from as many as eight differ-
ent signal sources on a single display unit with
the 4701 8-channel multiplexer. See details on

page 268.

603 Monitor
Choose bright, flicker-free stored displays, or
nonstored conventional displays with the low-cost

big screen 603 Storage Display Monitor. Details
on page 255.

604 Monitor
A big CRT in a small package. That's the low-

cost 604 Display Monitor. See page 256.

IDENTIFICATION CARD

4503 Scan Converter

The 4503 Scan Conversion Storage Unit provides
a graphical storage medium with write-in and read-
out scanning electronics. This unit is designed
to provide large screen video displays of graphic
and alphanumeric data and video pictures written
on its storage CRT. Information is both written and

read by a time-shared electron beam. 0 2‘7{4 z; o .

Uses include displaying data symbols, graphs,
facsimile images, industrial process monitoring,
biophysical monitoring, education and training,
computer display and other applications where
a TV display is desired. See details on page 267.

630 Series Monitors

O
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DISPLAY PRODUCTS

HARD COPY
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4601 Hard Copy Unit

Sharp, legible, permanent dry copies of
your computer terminal displays are yours
in seconds at low cost with the 4601 Hard
Copy Unit. See page 262.

611 Monitor 611-2 Monitor
Fill the big 8% by 63-inch display screen of the
611 Storage Monitor with as many as 4000 alpha-

numeric characters, or graphic displays of great
complexity. Page 258 has the full story.

4610 Hard Copy Unit

The 4610 is a worthy partner for the popu-
lar 4010-1 Computer Display Terminal, mak-
ing legible, high-resolution, permanent hard
copies directly from the 4010 Series Com-
puter Terminals and the 613 Monitors.
See page 264.

613 Monitor 613-1 Monitor

Big news in storage tubes is the brightness of
the 613 bistable storage CRT. See page 260.

4632 Video Hard Copy Unit

The 4632 pr;':vid(-:sI permanent |hard cofpies

i i from television picture signals or from
650 Series Monitors refreshed alphanumeric/graphic terminals.
The unit is self-contained and extremely
simple to operate. High quality copies are
produced in seconds and exit into a built-
in stacking tray. See page 266 for details.

I
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DISPLAY PRODUCTS

602

@ 1-MHz X AND Y BANDWIDTH

@ 100-mV/cm X AND Y DEFLECTION FACTORS
@ X-Y PHASE DIFFERENCE WITHIN 1° TO 1 MHz
©® UNIFORMLY SMALL SPOT SIZE

@® DC-COUPLED Z AXIS

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y, and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, high-reso-
lution raster displays, with intensity modulation, and Y-T plots
of amplitude versus time displays.

Permanent records of the Type 602 display are provided on
Polaroid film wusing the TEKTRONIX C-30A Camera with
adapter. Two Type 602’s may be mounted side-by-side using
an optional rack adapter.

CRT DISPLAY

TEKTRONIX CRT— 5-inch flat-faced rectangular CRT with P31
phosphor standard, P7 phosphor optional.

Display Size— 8 cm vertically and 10 cm horizontally.

Graticule—Standard graticule: Internal, parallax-free, variable
illumination. Supplied with standard 602, as shown above. Op-
tional graticule: Internal 8 x 10-cm outline (no graticule lines).
Supplied with Option 2.

Trace Width—Maximum trace width within the 8 x 10-cm display
area is 14 mils at 0.5-uA beam current.

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the CRT will not vary more than 2%
in the vertical direction, and 6% in the horizontal direction.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.

254

Bandwidth—DC to 1 MHz at 3-dB down.

Deflection Factor—Vertical: 90 mV/cm to 135 mV/cm, internall)(v;
variable. Horizontal: 90 mV/cm to 110 mV/cm, internally vari-
able.

Phase Difference—Not more than 1° between X and Y ampli-
fiers up to 1 MHz.

Beam Position—Front panel vertical and horizontal position
ranges permit setting zero signal position to any point on screen.
Position shift is not more than 1 mm/h after 20-min warm up.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k2 =10% paralleled by 30 pF or less.
Maximum Input Voltage— =10V DC plus peak AC.

Recommended Source Impedance— 1 k2 or less.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: DC to 1 MHz over 0.0V to 1V
range. Signal input is a BNC connector on the rear panel.

Input R and C— 100 k@ =10% paralleled by 70 pF or less.
Maximum Input Voltage— =10V DC and peak AC.

Recommended Source Impedance— 1 k2 or less.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 4{,
to 440Hz. 50 watts at 115 VAC, 60 Hz. Rear panel selector
provides rapid accommodation for six line-voltage ranges.

Temperature—Electrical specifications are valid over the range
of 0°C to 4+50°C ambient.

Finish—Blue vinyl painted cabinet, aluminum construction.

Dimensions and Weights (cabinet included)—

Height 6 in 15.3cm
Width . 8% in 21.6 cm
Depth 17% in 441 cm
Net Weight 17% b 7.9kg
Domestic shipping weight ~22 |Ib ~9.9 kg
Export-packed weight ~28 Ib ~12.7 kg

Included Accessories—Smoke-gray filter installed on standard
instrument; orange filter installed with Option 76; maintenance
manual.

ORDERING INFORMATION

602 DISPLAY UNIE=ime e i e $950
Option 1 WITHOUT CABINET ...................... Subtract $25
Option 2 INTERNAL 8 x 10-cm OUTLINE GRATICULE .... No Charge
Option 5 VECTOR DISPLAY GRATICULE ................. Add $25
Option 76 P7 PHOSPHOR . ...... ... ................ No Charge

OPTIONAL ACCESSORIES

5Va-inch rack adapter (016-0115-02); panel assembly (016-
0116-00); C-30A camera; Type 602 to C-30A adapter; C-30A
camera carrying case.
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@ LOW-COST X-Y MONITOR

e TIME BASE OPTION

@ 6-1/2-INCH STORAGE CRT

@ 1 MILLION DOTS/SEC WRITING SPEED
@ VARIABLE STORED BRIGHTNESS

@ VIEW FOR EXTENDED PERIODS

o DIFFERENTIAL INPUTS

The 603 is an X-Y monitor for displaying alphanumeric and
graphic data in either a refreshed or stored mode on a 6%2-inch
CRT. It is well suited for applications such as ultrasonic detec-
tion systems, electron microscope systems, radiation and ther-
mal scanning systems, speech therapy, mechanical pressure,
volume and vibration analysis, medical and biophysical systems.

‘Iow available is an optional, horizontal time-base. With cali-

brated sweep rates, conventional Y-T measurements are
a valuable addition to the 603’s high-performance X-Y monitor
features.

The Tektronix-developed bistable storage CRT used in the
603 eliminates the need for costly memory devices to refresh
the display. Brightness of stored displays may be adjusted to
obtain optimum photographic results, to integrate multiple
traces and extend storage time to at least ten hours. Perma-
nent records of the 603 display can be obtained on Polaroid
prints using the TEKTRONIX C-5 Camera.

Operating functions are remotely programmable through a rear
panel connector which interfaces directly with TTL systems.
X-Y-Z differential inputs are available via BNC connectors. A
remote program connector is also available for positive inputs.

CRT DISPLAY AND STORAGE

Cathode-Ray Tube—®672-inch flat-faced bistable storage tube.
Phosphor is similar to P1. 3.5-kV accelerating potential. Two
storage tubes are available (standard CRT for a brighter stored
display or Option 2 for a faster writing speed). When used in
the nonstore mode, both tubes exhibit characteristics of a con-
ventional CRT.

DISPLAY PRODUCTS
603

Writing Speed—Standard CRT, at least 20 div/ms; Option 2, at
least 200 div/ms.

Dot Writing Time—Time required to write (store) one dot:
standard CRT, 4 us or less; Option 2 CRT, 0.5 us or less.

Information Storage Rate—Standard CRT, at least 200 thousand
dots/second; Option 2 CRT, at least one million dots/second.

Display Size—4 inches vertically, 5 inches horizontally. An
internal nonilluminated graticule is available as Option 1.

Resolution—Stored, equivalent to 80 vertical x 100 horizontal
stored line pairs. Nonstored, equivalent to 128 vertical x 160
horizontal line pairs.

Display Linearity—The voltage required to produce a 1 inch
deflection from any point on the CRT will not vary more than
5%.

Viewing Time—At least one hour at normal intensity without
loss of resolution. Viewing time can be extended to ten hours
by utilizing the variable brightness control.

Erase Time—Approximately 250 ms.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth—DC to 2 MHz at 3-dB down (80% full screen scan).

Polarity—Positive signal to both - inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: =50 mV/div to 250
mV/div, internally adjustable, 5:1 fixed internal attenuator
extends range to at least 1.25 V/div.
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DISPLAY PRODUCTS

603

Input R and C—1 M@ *=1%, paralleled by less than 47 pF.
X-Y Phase Difference—1° or less to at least 500 kHz.

Beam Position—Front panel position controls permit setting
zero to any point on screen. Position shift is 1 mm/h or less
after 20-min warm-up.

Settling Time—0.2 usec or less for distances of 1 div or less.
1 usec or less from any point on the CRT to within one spot
diameter of final position.

Maximum Input Voltage—=*100V DC plus peak AC.

Linear Common-Mode Signal Range—+3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz.

Recommended Source Impedance—10 kQ or less.

Optional Horizontal Time Base— 1 usec/div to 0.1 sec/div in
six calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1 sec/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS
Linear Z-axis amplifier permits intensity modulation of the
writing beam in nonstored mode. Positive input to - input
increases the display intensity.

To insure storage of each written dot the Z-axis on-time should
be at least 4 us with the standard CRT and at least 0.5 us with
Option 2 CRT. The Z-axis pulse should be timed so that the
system settling time is completed before unblanking occurs.

Bandwidth—DC to 5 MHz over usable range.
adjustable from 1 to 5V.

Sensitivity is

Differential Input—CMRR at least 100:1 and common-mode
range at least =5V.

Input R and C—1 MQ £1%, paralleled by less than 47 pF.
Maximum Input Voltage—=*=100V DC plus peak AC.

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240V (£10% on each range),
50 to 60 Hz and 400 Hz. 75 watts maximum at nominal line
voltage.

Dimensions and Weights—See next page.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00); external graticule (331-
0303-00).

ORDER INFORMATION

603 STORAGE MONITOR ................... ... ........ $1100
OPTION 1 INTERNAL GRATICULE .. ................. No Charge
OPTION 2 FAST WRITING CRT ................ ... . .. Add $25
OPTION 3 WITHOUT HANDLE AND FEET .. ... ... ... . ... Sub $10
OPTIONIA 1 TIMEABABE . s it s gl Ly wlvy s Add $125

Optional Accessories—5%-inch rack conversion kit, C-5 Camera.(
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© LOW-COST MONITOR

@ TIME BASE OPTION

® 6%5-INCH, EASY VIEWING CRT

@ 2MHz X AND Y BANDWIDTH

@® DC-COUPLED 5MHz Z AXIS

@ X-Y PHASE DIFFERENCE WITHIN 1° TO 500 kHz
@ DIFFERENTIAL INPUTS

The 604, with a 6%.-inch CRT, ideally meets the display and
space requirements of system designers in such applications
as pulse height analysis, infrared detection, data communica-
tions systems testing, component and logic testing, vibration
analysis and medical instrumentation. The 604 is also well

O



suited for many other applications including: phase shifts and
°requency ratios using Lissajous figures, raster displays with

intensity modulation and apparent dynamic three-dimensional
illustrations. Calibrated horizontal sweep rates, available op-
tionally, provide a convenient extension of the 604 measure-
ment field. Visual display of computer-processed data en-
hances understanding of the processed information. Permanent
records of the 604 display can be obtained on Polaroid prints
using the TEKTRONIX C-5 Camera. Differential inputs are avail-
able via BNC connectors on the rear panel. Plus inputs are also
available via a 25 pin connector.

CRT DISPLAY
Cathode-Ray Tube—672-inch flat-faced rectangular CRT with

P31 phosphor. Optional phosphors; P7 (includes orange filter)
and P4.

Display Size—Internal parallax-free, nonilluminated graticule
marked in 8 vertical and 10 horizontal divisions (12 in/div).
Option 1 is without graticule.

Display Linearity—The voltage required to produce 1 inch
deflection at any point on the CRT will not vary more than 5%.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth—DC to 2MHz at 3-dB down (80% full screen
scan).

Polarity—Positive signal to both - inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: ~50mV/div to
‘50 mV/div, internally adjustable, 5:1 fixed internal attenuator
xtends range to at least 1.25V/div.

Input R and C—1 MQ £1%, paralleled by less than 47 pF.
X-Y Phase Difference—Not more than 1° to at least 500 kHz.

Beam Position—Front panel position controls permit setting zero
to any point on screen. Position shift is 1 mm/h or less after
20-min warm-up.

Maximum Input Voltage—=100V DC plus peak AC.

Linear Common-Mode Signal Range— =3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz, 50:1 to 100 kHz with 5X attenuator.

Recommended Source Impedance—10 k2 or less.

Optional Horizontal Time Base— 1 usec/div to 0.1sec/div in
six calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1 sec/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS

Linear Z-axis amplifier permits intensity modulation of the writing
beam. Positive input to - input increases the display intensity.

Bandwidth—DC to 5 MHz over usable range, sensitivity is adjust-
able from 1 to 5 V.

ifferential Input—CMRR at least 100:1 and common-mode
range at least =5V.

DISPLAY PRODUCTS
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Input R and C—1 MQ *=1% paralleled by less than 47 pF.
Maximum Input Voltage—=100V DC plus peak AC.

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240 V (£10% on each range),
50 to 60 Hz and 400 Hz, 56 watts maximum at nominal line
voltage.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00).

ORDER INFORMATION

604 MONITOR ....... . ...t $700
OPTION 1 WITHOUT GRATICULE .................... No Charge
OPTION 3 WITHOUT HANDLE AND FEET ~7............ Sub $10
OPTION 4 TIMEBASE ............................. Add $125
OPTION 5 VECTOR DISPLAY GRATICULE ............... Add $25
OPTION 74 P4 PHOSPHOR ........................ No Charge
OPTION 76 P7 PHOSPHOR ......................... No Charge

Optional Accessories—5%"4-inch rack conversion kit, C-5 Camera.

RACKMOUNTING FOR 603 AND 604

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a 603 Option 3 or 604 Option
3 in a standard rack width. This includes securing hardware
and a blank front panel when only one instrument is utilized.
Order 040-0601-00 . ........covtumienennmeenncnnnennnns $66

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount two 603 Option 3s or two 604
Option 3s side-by-side in a standard rack width.

Order-1040-0600500' 2% & 220, o T T S e R ST Y Y $44

Rackmount-to-cabinet conversion kit required to convert a rack-
mount 603 or 604 to a cabinet style.
Order 040-0602-00 . ........ciiiiimie e $22

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a TM 503 modular test system
and a 603 or a 604 in a standard rack width.

Order E040:0624200% it i~ T bt et ol PR e e oo B Eehs $44

603/604 DIMENSIONS AND WEIGHTS

Dimensions Cabinet 'Rackmount
, in ; cm : ; in - cm '
Height 6.0 15.25 5.25 13.5
Width 8.5 21.5 8.5 21.5
Length 20.0 50.9 19.0 48.0
Weights (approx) b kg Ib . kg
Net 175 7.9 175 7.9
Domestic shipping 22.0 9.9 22.0 9.9
Export shipping 28.0 2.7 28.0 12.7
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DISPLAY PRODUCTS
611

Type 611-2 Storage Display Unit with 4601 Hard Copy Unit.

@ HIGH-RESOLUTION ALPHANUMERIC AND GRAPHIC DISPLAYS
® FLICKER-FREE BISTABLE STORAGE

@ ELIMINATES COSTLY MEMORY DEVICES

@ HARD-COPY COMPATIBLE

® REMOTE PROGRAMMING OF DISPLAY FUNCTIONS

The 611 Storage Display Unit provides stored displays of
combined alphanumeric and graphic information from analog
sources, digital computers and other data transmission systems.
The TEKTRONIX-developed bistable storage CRT used in the
611 eliminates the need for costly memory devices for refresh-
ing the information display and provides high information
density without flicker or drift and with excellent resolution.
The standard instrument provides a vertical format display
area with the same aspect as a typewritten page. A horizontal
display format is available in the 611-2.

OPERATING FUNCTIONS

Operating functions are View, Erase, Non-Store, and Write-
Thru. View and Erase are under manual or programmable con-
trol; Non-Store and Write-Thru are under programmable con-
trol. The Erase function, when initiated, removes all previously
stored data from the display area and returns the CRT to “ready-
to-write” mode. As new information is written, it is retained on
the CRT in the “view” mode. Within 90 seconds after the dis-
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play is written, the 611 will automatically switch to a “hold”
mode. This holds data stored on the CRT at a low brightness
to extend storage time. Pressing the VIEW switch while in the
“hold” mode, returns the display to the ‘“view” mode for at
least 60 but not more than 90 seconds. The “view” mode may
be programmed for continuous viewing.

A special “write-thru” feature is provided for displaying addi-
tional information on a screen already containing stored in-
formation. In the “write-thru” mode the CRT beam is unblanked
and a cursor, or any generated pattern, may be displayed with-
out destroying previously stored data and without storing new
data. This function is useful for positioning cursors and locat-
ing the CRT writing beam. In the “write-thru” and ‘“non-store”
modes the display remains on screen as long as it is refreshed.

The Intensity, Focus, Operating Level, Power Switch and Test
Spiral controls are located behind a front-panel access door.
Pushing the Test Spiral switch causes the instrument to com-
plete an erase cycle and store a single-shot test pattern pre-
sentation. Pulling Test Spiral switch provides a “non-store”
mode with repetitive test pattern for focusing and other tests.

The Erase, Non-Store, Write-Thru and View operating functions
are remotely programmable through contacts at the remote
program connector on the rear panel. An Erase Interval signal
is also provided at this connector. X, Y, Z inputs are provided
through rear BNC connectors or the remote program connector.
Manual control of Erase and View is provided on the front
panel.



Type 611 features a vertical display format.

CHARACTERISTICS
CRT DISPLAY AND STORAGE

‘athode Ray Tube—11-inch flat-faced bistable storage tube,
phosphor similar to P1.

Display Size—Vertically: 21 cm. Horizontally: 16.2 cm.

Resolution— 4,000 characters based on a 90 x 70-mil matrix,
clearly legible with good spacing. Equivalent to 400 vertical X
300 horizontal stored line pairs.

Viewing Time—At least 15 minutes without loss of resolution.
Viewing time may be extended to one hour; however, several
erasures may be required to fully remove previously stored
data.

Dot Writing Time— 5 us or less is required to write (store) one
bit of information.

Erase Time— 500 ms or less.

VERTICAL AND HORIZONTAL AMPLIFIERS

Deflection Factor—Vertical:1-V full scale (16.2cm for square
format or 21 cm for rectangular format), accuracy within 2%.

Horizontal: 1-V full scale (16.2 cm), accuracy within 2%.

Initial Beam Position—Any one of 9 initial beam positions can
be selected by internal switches. Each position is adjustable.

Settling Time— 3.5 us/cm - 5us, to within 1 spot diameter
of final position.

Positional Drift— 0.16 mm (or less)/hour with 75-Q source im-
edance at 20°C to 30°C. Within 1.6 mm/hour with 75-Q source
‘)mpedance at 10°C to 50°C, reference 25°C.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k@ shunted by approx 70 pF.

DISPLAY PRODUCTS
611

Type 611-2 features a horizontal display format.

Z AXIS

Input—Turn-on level (unblanked) is -+1V. Turn-off level
(blanked) is 0.5V or less.

Input R and C— 100 k2 paralleled by approx 70 pF.
Maximum Input Voltage— =50V combined DC and peak AC.

OTHER CHARACTERISTICS

Erase Interval Pulse—A negative-going erase pulse is provided
at the rear connector to inhibit external equipment during an
erase cycle. Amplitude change is approx 410V to 0.3V,
source impedance approx 2 kQ.

Remote Control—Contacts at the remote program.connector
on the rear panel provide remote control of the Erase, Non-
Store, Write-Thru, and View operating functions.

Power Requirements— 90 to 136 VAC or 180 to 272 VAC, 48
to 66 Hz, 250 watts maximum at 115V and 60 Hz. Rear panel
selection provides rapid accommodation for six line-voltage
ranges.

Dimensions and Weights

Height 117% in 30.1 cm
Width 11% in 29.5cm
Depth 22% in 56.8 cm
Net weight ~51 |b ~23.1 kg
Domestic shipping weight ~62 |b ~28.1 kg
Export-packed weight ~72 Ib ~32.6 kg

Included Accessories—Program connector; connector cover,
and maintenance manual.

ORDERING INFORMATION

611 STORAGE DISPLAY UNIT ........................... $3175
611-2 HORIZONTAL DISPLAY FORMAT .................... $3175




DISPLAY PRODUCTS
613

@ BRIGHT FLICKER-FREE VIEWING

® LOW COST

® STORAGE ECONOMY

@ HARD-COPY COMPATIBILITY

@ REMOTE PROGRAMMING OF DISPLAY FUNCTIONS

The 613 Storage Display is a bright, low cost, large screen
data storage and display unit. Use includes any environment
where a substantial amount of data is stored and presented in
a single display.

Applications Versatility

The 613 Storage Display provides digital and analog displays in
business, education, banking, electronic data processing,
medicine, and process control.

Use of a newly-designed storage cathode-ray tube provides a
bright trace for easy viewing of high density alphanumeric and
graphic displays in high ambient light conditions. The 613
Storage Display provides high information density without
flicker.

Permanent hard copies of the displayed information are avail-
able by using the fully compatible 4610 Hard Copy Unit, which
provides full-screen copies in eighteen seconds. Storage tech-
nology eliminates expensive components required in refreshed
information display.
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A 4610 Hard Copy Unit, Option 1 is available. This is a multi-
plex unit that allows from one to four 613’s to operate into
a single 4610 Hard Copy Unit thereby reducing copy costs.

Operating Functions

613 operating functions are View, Erase, Non-Store and
Write Through. View and Erase are under manual or program-
mable control. Non-Store and Write Through are under pro-
grammable control only.

The 613 Storage Display is fully compatible with the 4610 Hard
Copy Unit.



Remote programming of the 613 is achieved by grounding the
ppropriate program lines of a program connector on the rear
panel.

The Erase function, when initiated, removes all previously
stored data from the display area and returns the CRT to
a ‘“‘ready-to-write” mode. Within ninety seconds after the dis-
play is written, the 613 will automatically switch to a “Hold”
mode, storing data on the CRT at a low brightness to extend
the storage time. Pressing the VIEW switch while in the “Hold”
mode returns the display to the ‘“View” mode for at least
60, but not more than 90 seconds. The “View” mode may be
programmed for continuous viewing.

In the “Non-Store” mode the display remains on the screen
as long as it is refreshed.

The Intensity, Focus and Power switch controls are located
on the rear panel. The View and Erase switches are located
on the front panel. X, Y, and Z BNC connectors are available
on the rear panel.

CRT DISPLAY & STORAGE
Cathode-Ray Tube— 11-inch flat-faced storage tube.
Display Size—Vertically: 15 cm. Horizontally: 20 cm.

Resolution—Equivalent to 200 vertical x 266 horizontal stored
line pairs.

Display Linearity—Full Scale—spot will settle within 1.5% of
‘roper position along center axes for voltage applied.

Incremental—less than 15% difference between any 2 cm de-
flection, at any position in the display.

Viewing Time—Nominally 15 minutes. Longer viewing may
require more than one erasure.

Dot Writing Time— 5 us or less is required to write (store)
one bit of information.

Erase Time—900 ms or less.

VERTICAL AND HORIZONTAL AMPLIFIERS

Deflection Factor—Horizontal: 1V/20 cm rectangular format,
accuracy within 2%. Vertical: 1V/15cm, within 2%. Either
input driven differential or single ended.

Initial Beam Position—Any one of 9 initial beam positions
may be selected by two internal connectors. Each position
is adjustable =10% of full scale vertically and horizontally.

Settling Time— 14.0 us/cm plus 6 us/cm up to 2.cm to within
1 spot diameter of final position.

Polarity—Positive input to the vertical moves beam up; positive
input to the horizontal moves beam to the right.

Input R and C— 20 k minimum. Shunted by less than 60 pF.
Maximum Input Voltage— =18V DC plus peak AC.

DISPLAY PRODUCTS
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Bright, easily-viewed traces from as many as eight sources can
be portrayed on the 613 Storage Display when used with the
4701 Eight-Channel Multiplexer.

Z AXIS

Input—At least 41V turns beam on; 405V or less turns
beam off.

Input R and C— 10 k shunted by =50 pF.

OTHER CHARACTERISTICS

Remote Control—All 613 operating modes can be controlled
by applying appropriate ground closures to the remote pro-
gram connector. All control signal inputs are TTL compatible
(2 TTL per input). Modes which may be controlled remotely
are: Erase, View, Non-Store and Write-Through.

Power Requirements—90 VAC to 132 VAC or 180 VAC to
264 VAC, 48-66 Hz. 180 watts maximum, 115 VAC, 60 Hz.

Dimensions and Weights

Height 11.100 in. 28.19 cm
Width 13.250 in. 33.65 cm
Depth 21.000 in. 53.34 cm
Weight ~43 Ibs. ~19.5 kg

Included Accessories—Maintenance manual.

ORDERING INFORMATION

613 STORAGE DISPLAY . ... ............c.ociiiinin. $2200
Horizontal Display format
613-1 STORAGE DISPLAY ......................c...... . $2200

Vertical display format
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DISPLAY PRODUCTS
4601

® A NEW STANDARD OF USER CONVENIENCE
©® PERMANENT COPIES OF STORED DISPLAYS
® COPY COSTS AS LOW AS 5 CENTS A COPY
® ACCURATE 815" x 11” INFORMATION COPY

The 4601 Hard Copy Unit is a convenient, economical way of
permanently copying alphanumeric and graphic displays. High
resolution displays obtained on the 611 Storage Display or
4002A Graphic Computer Terminal are copied by the 4601,
providing an accurate representation of the stored display on
3M Type 777 Dry-Silver Paper.

Installation and operation are quick and simple. Installation
is just a matter of connection to the power line and the ap-
propriate TEKTRONIX Display Unit. Copy command is initiated
manually by pressing a front panel control, or by supplying an
external command under program control.

THE COPY PROCESS

The signal source is ‘“looped through” the 4601 to the TEK-
TRONIX display device. When the copy command is received,
the signal source is automatically disconnected from the dis-
play device.
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Hard Copy is produced by systematically scanning the target
of the storage unit. Scanning ramps are generated by scan
generators located in the Hard Copy Unit. An electrical signal
is taken from the target electrode and fed to the Z axis of a
line scan CRT. A fiber-optic faceplate couples the light out-
put from the phosphor to the recording material. Heat devel-
opment of the latent image takes place after this exposure.
Hard Copy is available about 18 seconds after initiation of the
copy command.

O

The 4601 Hard Copy Unit copies stored displays of the 4002A
Graphic Computer Terminal and the 611 Storge Display Unit.




THE COPY MEDIUM

he processing unit in the 4601 uses 3M Brand Type 777 Dry-
Silver Paper.

Type 777 Paper provides the high image contrast required for
high-resolution copies of complex graphics and alphanumerics.
It offers the stability normally associated with wet-process
photosensitive paper, plus the convenience of dry print-out
papers. Cost is low: 5 to 8 cents per 8% by 11-inch copy,
depending on quantity purchased. Further economies can be
realized using smaller copies. Copy size may be set from
8%2 by 6 inches to 8% by 14 inches. Roll size is 8% inches
by 500 feet.

Dry-Silver prints can be handled much like any conventional
paper. Records can be written upon with pencil or pen.
Pencil marks are erasable. Shelf life for unexposed paper is

The 4601 Hard Copy Unit provides permanent, 8% x 11-inch
copies of a wide range of alphanumeric and graphic displays
as viewed on the TEKTRONIX 4002A Graphic Computer Ter-
‘vinal and 611 Storage Display Unit.

DISPLAY PRODUCTS

4601

six months, providing the paper is not removed from its pro-
tective wrapper and is stored at.room temperatures.

CHARACTERISTICS

Copy Size—Adjusted to 8%2 x 11 inches at factory, variable
between 8%2 x 6 inches and 8% x 14 inches.

Copy Time— 18 seconds for first copy.
Warmup Time— 20 minutes.
Remote Copy Command—Closure to ground for at least 5 us.

Resolution (with 3M Brand Type 777 Paper)—Essentially the
same as displayed on the 611 or 4002A Display Devices.
Actual-size copies of a 4000-character display, based on a
90 x 70-mil matrix, are clearly legible.

Capability—Designed for use with TEKTRONIX 4002A Graphic
Computer Terminal, and Type 611 Display Unit serial num-
bers B142240 and above. Type 611’s below this serial number
require a modification; contact your local TEKTRONIX Field
Office for additional information.

Power Source (factory-wired options)—90 to 136 VAC, 115V
nominal, 50 to 60 Hz. Maximum power consumption at 115V,
60 Hz is 1450 W for first 40 seconds after turn on, 220 to 520 W
for normal operation, 100 W standby.

Dimensions and Weights

Height 11 in 27.9cm
Width 17 in 42.7cm
Length ~24 in ~61cm
Weight ~69 lbs ~31 kg

Included Accessories—Two 6-foot interconnecting cables; 8-
foot detachable power cord.

ORDERING INFORMATION

4601 HARD COPY UNIT ................................ $3750
115 volt, 50-60 Hz power
4601-1 HARD COPY UNIT .. .. ... ... . .. .. ... ........ $3750

230 volt, 50-60 Hz power

The 4601 and 4601-1 have light tan cabinets and are setup
for use with the TEKTRONIX 4002A Graphic Computer Terminal.

Option 1 BLUE CABINETS ......................... No Charge

Instrument set up for use with the TEKTRONIX 611 Storage
Display Unit.

OPTIONAL ACCESSORIES
Copy Catcher, order 016029800 ........................ .. $95

Paper—One roll is included with the 4601. Refills are available
from Tektronix, Inc.

For one roll, order 006-1603-00 ........................ .. $ 40
For one carton of 4 rolls, order 006-1603-01 ............... $143
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DISPLAY PRODUCTS
4610

@ DRY-PROCESS HARD COPY FROM GRAPHIC COMPUTER TERMINALS
AND STORAGE DISPLAY UNITS

@ SAME RESOLUTION AS STORAGE CRT
@ COPIES IN ONLY 18 SECONDS

Sharp, permanent hard copies are made from the CRT display
of the new 613 Storage Display, or any 4010-Family Computer
Display Terminal by the 4610 Hard Copy Unit. And the 4610
can be multiplexed to provide a copying capability of from one
to four Computer Display Terminals and/or 613 Storage Dis-
plays.

Operation is simple. A single pushbutton control on the 4610
front panel or a rocker switch on the computer terminal initiates
copy-making manually, or program control will accomplish it
from the computer.

Installation is equally simple—just a power line connection
from the nearest 115-volt 60-Hz AC outlet, and one cable con-
nection to the computer terminal or display unit.

The 4610 processor unit uses 3M Brand Type 777 Dry-Silver
paper, which gives the high image-contrast needed for the
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most complicated graphic and alphanumeric displays. Type
777 paper provides the same long-term stability you expect
from wet-process papers, with all the convenience of dry
process. Copies can be handled like any other paper—write
on them with pen or pencil, and erase pencil marks without
smearing or damaging the paper. Stored under prescribed
conditions of temperature and humidity, the paper has a shelf
life of six months or better.

Copy size may be set from 8%2 by 6 inches to 8%z by 14 inches.
Roll size is 8% inches by 500 feet.
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The Co;;y Catcher pulls and stacks hard copies from all TEK- 10
TRONIX 4600-Series Hard Copy units. LA NA | AN A
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1130 UTILIZATION ngRvIvgoa( (ENGR»)
CHARACTERISTICS e 2
Copy Size—Adjusted to 8%2 x 11 inches at factory, variable
between 8% x 6 inches and 8 x 14 inches.
Copy Time— 18 seconds for first copy. The 4610 provides clear copies of graphic and alphanumeric
data.

Warmup Time— 20 minutes.
B o . ORDERING INFORMATION
Height 11 in 27.9cm
Width 17 in 42.7 cm 4610 HARD COPY UNIT ... ............................ $3550
Length 24 in 61 cm
Walght AR e 4610-1 HARD COPY UNIT .. ... $3550

Same as 4610 but modified to operate at 220 volts, 50 cycles.
Resolution (with 3M brand Type 777 paper)—Essentially the A
SRS o5 tho display. h B / Option 1 MULTIPLEXING CIRCUITRY ... ... .. .. .. Add $400
Provides copying capability from one to four Computer Dis-

Power Source (factory-wired options)—115 Volt nominal, 50 to play Terminals. Applies to both 4610 and 4610-1.

60 Hz. Maximum power consumption 1450 watts for first 40
seconds after turn-on, 220 to 520 watts for normal operation,

and 100 watts standby. OPTIONAL ACCESSORIES
Operating Ambient Temperature—Between 40°C and +-35°C Copy Catcher, order 016-0298-00 .......................... $95
is recommended. If operation is necessary in extreme environ- e, 1 !
mental conditions, see your TEKTRONIX Field Engineer or Paper—-.One roll is mclud(_ad with the 4610 or 4610-1. Refills
pplication Engineer. : are available from Tektronix, Inc.
‘c]uded Accessories— 8-foot detachable power COl’d, intercon- FOI‘ one I'o||, order 006'1603'00 ........................... s 40
necting cable. For one carton of 4 rolls, order 006-1603-01 .......... ... ... $143
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DISPLAY PRODUCTS

4632

® PERMANENT 8% x 11 GRAY SCALE COPIES FROM STANDARD
VIDEO SIGNALS AND FROM REFRESHED TERMINALS

© SIMPLE, QUIET OPERATION
® COMPLETELY SELF CONTAINED. DRY PROCESS DEVELOPING

The 4632 Video Hard Copy Unit provides permanent hard copies
from standard composite video signals and from digital video
signals of refreshed alphanumeric/graphic terminals. The 4632
provides both high contrast (black and white) or gray scale
copies. The 4632 development is a dry process and is com-
pletely self-contained, lightweight and quiet. The 4632 is easily
interfaced to a video system or refreshed terminal by a single
cable. The operation of the control panel used to initiate a copy
is extremely simplified. High quality copies are produced in
seconds and exit, completely dry, into a built-in stacking tray.

CHARACTERISTICS

Input Signal Requirements—Input signals may be any one of
three configurations. Configuration 1: Composite Video. Con-
figuration 2: Video with horizontal drive and vertical drive.
Configuration 3: Video with composite sync.

Input Video (composite video or video)—Amplitude; 0.3V to
5V. Impedance; 75-ohm loop-through. Return loss; >46 dB.
Common mode rejection; >30 dB. Maximum input; 10 VDC plus
peak AC.

Input Sync—Amplitude; 0.3V to 8V p-p. Impedance; 20 kQ.
Horizontal and Vertical drive; 0.3V to 8V p-p. Maximum input;
10 VDC plus peak AC.

Copy Size—Adjusted to 8%2 x 11 inches for horizontal raster
display (4:3 aspect ratio).
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Copy Time—Approximately 18 seconds for first copy (typicaT
525 line, 60 Hz display). Additional copies of the same display
take about 7 seconds each.

Warmup Time—20 minutes.

Power Source (factory-wired options)— 100-115 VAC, 50/60
Hz, 200-230 VAC 50/60 Hz.

Dimensions and Weights

Height 11 in 279 cm
Width 16 in 40.6 cm
Length 25.5 in 64.8 cm
Weight 65 Ib 29 kg

Included Accessories—Users manual (070-1660-00), one roll
3M Type 777 dry silver paper (006-1603-00), one 75 ohm termina-
tion (011-0102-00).

ORDERING INFORMATION

4632 VIDEO HARD COPY UNIT .......................... $2950
Option 1 COPY COUNTER ................... e Add $35
Option 2 4-Channel multiplexer ..................... Add $450

Provides copying capability from one to four video sources.

OPTIONAL ACCESSORIES
Service Manual (mailed on request) .................. No Charge
25-foot 75-ohm BNC cable (012-015700) ................ $13.20

Paper—One roll is included with the 4632. Refills are ava(
able from Tektronix, Inc.

For one roll, order 006-1603-00 ........................... $40
For one carton of four rolls, order 006-1603-01 ............ $143



@ LINKS DATA AND SIGNAL SOURCES TO LARGE-SCREEN TV
MONITORS

@ STORE, INTEGRATE, DIFFERENTIATE, ADD, SUBTRACT, SCAN-
CONVERT, DIGITIZE, COMPOSE AND SELECTIVELY ERASE

© GRAY SCALE STORAGE, VARIABLE PERSISTENCE, SELECTIVE
ERASE, FRAME FREEZE

The 4503 Scan converter is a high performance instrument
with at least 500 lines resolution per picture height at 50%
modulation. The primary application is to process digital and
video signals with storage tube image writing and read-out.

The CRT target may be written by XY positioning the beam
at random and writing at each point, or a series of points by
staircase stepping. The beam may be scanned linearly, fast
or slow, with modulation of the beam by a video signal or
digital pulses. Analog waveforms may be written, preceded
by a continuous erase bar.

CHARACTERISTICS
DISPLAY
Displayed Resolution—At least 500 lines at 50% modulation
per picture height. (1000 lines optional).

Line Writing Time—25 microseconds.

Dot Writing Time— 25 nanoseconds.

Read Storage Time—At least 45 minutes (saturated signal).
At least 15 minutes for full gray scale.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth— 1 MHz.

Deflection Factor—Vertical: 1V full screen, Horizontal: 1V
| screen.

nput Resistance— 1 Megohm.
Input Capacitance— 100 pF or less.
Maximum Safe Input Voltage— 200 VDC.

DISPLAY PRODUCTS
4503

Common Mode Rejection Ratio—minimum, 500:1 at 10 kHz,
100:1 at 1 MHz.

Z AXIS AMPLIFIER
Bandwidth— 30 MHz.
Input Amplitude— 1V (beam full on).
Input Resistance— 1 Megohm (loop-through unterminated).
Input Capacitance— 100 pF or less.
Maximum Safe Input Voltage— 200 VDC.
Minimum Pulse Width— 40 nanoseconds with 1V input.
Common Mode Signal Range—plus or minus 2 V.
Full Frame Z Signal—Composite Video 75 ohm (loop-through
terminated).
TTL Z Signal—Logic “Lo” unblanks the writing beam.

OTHER CHARACTERISTICS

Power Requirements— 100 watts maximum at 115V or 230V,
50/60 Hz.

Composite Sync Out—Amplitude; 0V to —4 V. Return loss; at
least 30 dB.

Composite Video Output—Video information can be displayed
at any TV line rate from 525 to 1225 lines. Instrument timing
can be internally generated or externally synchronized.

Composite Sync In—Amplitude; 0V to —4V. Return loss; at
least 40 dB at 5 MHz. The external sync circuit will derive sync
from a composite video waveform and will automatically phase
lock to any TV line rate from 525 to 2048 lines.

Included Accessories— 75-ohm terminator; 25-pin connector,
operator’s manual.

ORDERING INFORMATION

4503 SCAN CONVERTER UNIT ............ ............ $2950
R4503 SCAN CONVERTER UNIT (rackmount model) ......... $2950
Option 1 1000 LINE RESOLUTION ................... Add $500
Option 2 RF MODULATOR ..... 5 P AT e Add $100
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DISPLAY PRODUCTS

@ DISPLAYS 8 CHANNELS Y-T or 4 CHANNELS X-Y
©® REMOTE CHANNEL SELECTION
@ CALIBRATED TIME BASE

Display signals from as many as eight separate sources on a
single screen with the 4701 Eight-Channel Multiplexer and a
TEKTRONIX Display Unit. The 4701’s calibrated Time Base
makes possible as many as 8 simultaneous Y-T displays; up to
four X-Y displays are possible using the channels in pairs; or
a mixture of X-Y and Y-T displays can be selected.

Automatic erase for TEKTRONIX Storage Display Units is pro-
vided by the 4701. Operating modes for the 8 channels include
Alternate, in Channel 1 through Channel 8 sequence; Chopped,
with individual-channel viewing time selected according to the
Display Unit in use; and Remote, as programmed from an ex-
ternal source.

INPUT CHARACTERISTICS

The eight channels have identical characteristics. Differential
inputs provide for noise cancellation where long lines are used.
This is an advantage in areas where the point of signal ac-
quisition is at some distance from the 4701. Conventional 1-MQ
impedance minimizes circuit loading, and allows use of signal
probes if further isolation or attenuation is desired. Front panel
controls provide a continuously variable 10:1 attenuation.
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APPLICATION AREAS
Medical

Operating Rooms and Intensive Care—Monitoring the level 00

anesthesia, blood pressure, heart rate and ECG signals.

Medical Schools—Monitoring actual and simulated ECG’s,
EDG’s, EEG’'s, EMG’s, etc. The 4701/611/4601 and 4701/
4503/TV monitors fill needs here.

Medical Clinics—Multi-signal tests performed on blood and
other biophysical elements.

Education

The 4701 finds a variety of uses in Engineering, Physics, Psy-
chology, Veterinarian Departments and Technical Schools in
lecture, labs and research applications.

Petroleum/Chemical

Research and refinery process control applications monitoring
pressure, temperature, oxygen, etc. often occur in oil company
and chemical plants. Auto erase and the externally-programmed
channel selection features are particularly significant when used
with computers. Hard copy capability is a plus in this environ-
ment.
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DISPLAY PRODUCTS

4701

X-Y Plots—Selector switches on channels 5, 6, 7 and 8 select
channels 1, 2, 3 and 4 respectively for their X displays.

TIME-BASE CHARACTERISTICS

Sweep—Provides full screen normal or single sweep displays
at 20 different Time/Scan settings from 10 us to 50s in a 1,
2, 5 sequence. A non-calibrated mode is continuously variable
between steps. Either repetitive or single sweeps can be se-
lected.

Triggered Modes—Automatic peak-to-peak, AC coupled and DC
coupled, plus and minus slope.

Trigger Inputs—Can be internal from each selected channel,
external, or from the power line.

View Time—Provides automatic control of a TEKTRONIX stor-
age display unit and permits the 4701 to retain the display in
a view mode from .08 to 30s, (continuously variable) after
all channels are displayed.

The 4701 Eight-Channel Multiplexer and the 613 Storage Display

comprise a system capable of portraying eight different signal OTHER CHARACTERISTICS
sources.
Power Requirements— 90 to 136 V or 180 to 272 V, 48 to 440 Hz,

21 watts maximum.

CHARACTERISTICS
Dimensions and Weights—Height 32 inches, width 167 inches,
VERTICAL CHARACTERISTICS depth 20%s inches, and weight approximately 15 pounds.
aﬂechon Factor—1V to 10V, continuously variable. Included Accessories— 6-foot interconnecting cable; 25-pin
Bandwidth—DC to 1 MHz. male connector.
Input Impedance— 1 M@ paralleled by =20 pF. 4701 EIGHT-CHANNEL MULTIPLEXER ...... ............. $1500
Common-Mode Rejection Ratio—at least 100:1. R4701 EIGHT'CHANNEL MULTIPLEXER $1525
Output— 1V into 50 2 with 1V input.
: . 613 STORAGE DISPLAY ............................... $2200
Operating Modes—Alternate: in sequence 1 thru 8. Chopped: Horizontal display format
internal switch selects chopping rates of approximately 2.5 kHz,
30 kHz or 300 kHz. Remote: 3 lines of TTL compatible binary 613-1 STORAGE DISPLAY . ...... ... . ... .. . . . . . . . . .. ... $2200
code select the output channel. Vertical display format
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8-Ch 1 Y-T Display Full-Screen normal MIXED X-Y and Y-T Displays—Simultaneous 4-CHANNEL X-Y Displays—Format can be
or single sweep displays are swept at 10 us display of four frequencies versus time and horizontal or vertical, depending on the dis-
o 50 s full scale, from a time base internal two frequencies versus two other frequen- play unit ordered.

the 4701. Oscilloscope-type triggering cies. Other display combinations include

also provided. Simulated ECG is shown. 1 X-Y with 6 Y-T displays and 3 X-Y with

2 Y-T displays.

The above displays were photographed on a 611-2 Display Unit.
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COMPUTER TERMINAL PRODUCTS

A GROWING FAMILY OF TERMINALS

Three new terminals add even greater variety and versatility
to the successful TEKTRONIX line of Computer Display Ter-
minals. Big screen storage combines with full ASCII and APL
capability in the 4014 and 4015—newest members of the 4010
Family. The new 4023 refreshed alphanumeric terminal marks
the first TEKTRONIX entry into this field.

The TEKTRONIX Terminal Family also includes (1) the 4002A,
a general-purpose display terminal with both storage display
and refreshed scratch pad (for on-line editing), a full 96-char-
acter ASCIl set, and three distinct graphic modes; (2) the
4010, a low-priced terminal combining alphanumeric and
graphic mode operation, and 64 printing characters; (3) the
4012, with Alphanumeric Display and Interactive Graphic op-
erating modes, and the complete ASCIl character set; and
(4) the 4013, offering all of the features of the 4012, plus the
complete APL character set. Additional information about
each of these terminals is found on pages 271-275.
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The PLOT-10 Software system makes the terminals useful for
hundreds of business, educational, scientific, and industrial
applications—and they can be interfaced with many different
data communication systems and computer configurations.
PLOT-10 is described on page 275.

COMPUTER TERMINAL FEATURES

The 4010-Family Terminals are designed in a convenient desk-
height stand-alone pedestal configuration; excellent for use
in any office, laboratory or industrial location.

A Hard Copy can be mated with each TEKTRONIX computer
terminal, and high-resolution hard copies of displayed in-
formation obtained in seconds.

Further operational versatility is added to all TEKTRONIX
terminals with a wide variety of optional accessories. &

Price information on all accessories is found in this section. |



COMPUTER TERMINAL PRODUCTS

4002A

® FULL SCREEN GRAPHING CAPABILITY

STORAGE TUBE GRAPHICS WITH REFRESHED TUBE EDITING
® FULL ASCII CHARACTER SET
® HARD COPY COMPATIBILITY

The 4002A is a self-contained computer terminal which pro-
vides a high-resolution, flicker-free display of both complex
graphics and high-density alphanumerics.

This graphic computer terminal provides benefits of both stor-
age tube graphics and refreshed tube editing. A split screen,
direct-view storage tube eliminates the need for a separate
refreshed memory for the main display. This minimizes the in-
formation rate requirements of the data source. A one line
refreshed scratch pad enhances editing. The full ASCIl char-
acter set is provided, including 96 printing characters. Upper
and lower case letters, as well as double size and italics can
be displayed.

Three separate modes of graphic display are offered—Point
Plot, Linear Interpolate, and Incremental Plot. In any of the
graphic modes 1024 points can be addressed in either hori-
zontal or vertical planes. 761 points can be viewed in the
vertical plane, 1024 in the horizontal.

Added performance in graphics is provided by the use of the
4951 Joystick in combination with the 4901 or 4903 Interactive
Graphic Units. The 4901 or 4903 fit directly into the 4002A,
and generate a cross-hair cursor, which can be positioned to
any point on the display screen by the Joystick. The Inter-
active Graphic Unit then digitizes the graphic address at the

oss-hair intersection and sends the X and Y address com-
‘anents to the computer.

Hard copy output from the 4002A is furnished by the 4601
Hard Copy Unit. Specification and price information on the
4601 is found on pages 262 and 263.

CHARACTERISTICS

Display Medium—11-inch (diagonal) direct-view, bistable stor-
age CRT with refreshed scratch pad area.

Display Area—8.3-inches horizontal by 6.1-inches vertical.

Alphanumeric Mode

Format— 39 lines of 85 normal or italic characters in main
area, one line of 84 characters in scratch pad area.

Character Set— 96 upper and lower case printing characters
(ASCII code).

Character Size—70x 90 mils (approx) can be made double
size.

Character Generation— 7 x9 dot matrix.

Cursor—Pulsating 7 x9 matrix.

Graphic Modes

Linear Interpolate, Incremental Plot, Point Plot. 1024 x 1024
addressable points, 1024 x 761 viewable points.

Graphic Input Mode—1024 (x), 761 (y) points. Joystick con-
trolled. Cross-hair cursor.

Input Power—110/120 VAC with line voltage selector. HI, MED,
or LOW line voltage switch selectable.

Operating Temperature—-10°C to --40°C.

Dimensions—193% inches high, 19 inches wide, 347 inches
deep.

Weight— 130 pounds (approx).
4002A GRAPHIC COMPUTER TERMINAL, without Interface ... $8800

4002A

INTERFACES FOR 4002A
GRAPHIC COMPUTER TERMINAL

DATA COMMUNICATIONS INTERFACE FOR 4002A ........... $600

021-0033-00  This interface transfers data in a serial asynchro-
nous format either full-duplex or half-duplex
mode. It conforms to EIA Standard RS-232-C
and CCITT V24. Internal clocks or external
timing signals may be used. Transmit and receive
rates are independent of each other and easily
selected on back panel switches. Standard
selectable rates are 110, 150, 300, 600, 1200,
2400, 4800, 9600 bits/sec inclusive. Two posi-
tions of each switch are provided for user
chosen rates.

TELETYPE PORT INTERFACE FOR 4002A ... ... ... ... ... .. $750

1-0034-00 DEC PDP-8/i, 8/L and 12
1-0035-00 Data General Computers
021-0036-00 HP 2100 Series & 2000A (12531 card)

021-0037-00  Varian 620/i, 620/L, 620/R

021-0038-00 Honeywell H316

021-0039-00 Interdata Computers and G. E. Process
Computers with Teletype Control Card
Type 32-062 FO1

021-0039-01 Interdata Computers and G. E. Process
Computers with Teletype Control Card
Type 32-120 FO1

021-0040-00 DEC PDP-11

021-0041-00  Varian 620F

021-0043-00 Raytheon 703, 704, 706

021-0044-00 DEC PDP-9

021-0045-00 DEC PDP-8 (S/N 150 & up)

021-0045-01 DEC PDP-8 (S/N 149 & below)

021-0046-00 DEC PDP-15

021-0047-00 DEC PDP-8/e with Module M865

021-0047-01 DEC PDP-8/e with Module M8650

021-0051-00 Honeywell DDP 516

4901 INTERACTIVE GRAPHIC UNIT ........................ $525

4903 INTERACTIVE GRAPHIC UNIT ....................... $1000

CRE D BT G e e o e $300

271




COMPUTER TERMINAL PRODUCTS

4010, 4010-1

® SUPPORTS ALPHANUMERIC PLUS
LOW-COST INTERACTIVE COMPUTER GRAPHICS

@ CONVENIENT PEDESTAL DESIGN FOR USER ENVIRONMENTS
® FLICKER-FREE STORAGE DISPLAY
® COMPLETE SOFTWARE SUPPORT—PLOT-10

The 4010 Computer Display Terminal is a low-cost computer
terminal for use in business, educational and scientific environ-
ments. Until recently, cost was a major barrier to the use of
graphic terminals in many applications. The 4010 has broken
the cost barrier, with complete interactive graphics and alpha-
numeric display at a new, economical price. Direct-view bi-
stable storage makes the CRT display clear and flicker-free,
with excellent resolution on all parts of the screen. Thumb-
wheel control of the cross-hair graphic cursor speeds and sim-
plifies graphics input.

For alphanumeric operation, the full TTY ASCII character set
of 64 printing characters is featured, with a format of 35 lines
of 72 characters each—a total of 2520 characters maximum on
the display screen.

For graphics, the 7.5 by 5.6-inch display area includes 1024
addressable points in both X and Y planes. Viewing limits
are 1024 points in the X plane, and 780 in the Y plane.

Permanent hard copies can be made quickly and inexpensively

by mating the 4010-1 version of the terminal with the 4610 Har
Copy Unit. Price and specification details for the 4610 arD
found on pages 264 and 265.

4010 CHARACTERISTICS
Display Medium—11-inch direct-view bistable storage CRT.

Display Area— 7.5 inches wide by 5.6 inches high.

Alphanumeric Mode

Format— 72 characters per line, 35 lines; 2520 characters per
screen.

4010 Character Set— 64 printing characters (TTY ASCII Code).
4010 Cursor—Pulsating 5x 7 dot matrix.

Graphic Mode—Vectors only. Vector drawing time 2.6 ms.
1024 x 1024 addressable points; 1024 x 780 viewable points.

Graphic Input Mode— 1024 (X), 780 (Y) points. Thumbwheel
controlled cross-hair cursor.

4010 COMPUTER DISPLAY TERMINAL .................... $3950
4010-1 COMPUTER DISPLAY TERMINAL . .................. $4250
ANY OPTIONAL INTERFACE .......................... Add $300

@ LOW COST FULL RANGE PERFORMANCE

® UPPER AND LOWER CASE ALPHANUMERICS

@ GRAPHIC CAPABILITY WITH HIGH RESOLUTION
® FULL ASCII CHARACTER SET

New operating versatility in low-cost computer graphics is
offered by the 4012 Computer Display Terminal. TEKTRONIX
direct-view bistable storage provides clear, flicker-free CRT
display with excellent resolution on every part of the display
screen. High-density alphanumeric and graphic displays con-
tain as many as 2520 alphanumeric characters on 35 lines of
72 characters each. Addressable points for graphic operation
are 1024 in X and 1024 in Y planes, with 780 in the Y plane
and 1024 in the X viewable on screen.

Three modes of operation are provided. In addition to alpha-
numeric mode, Graphic Display (GRAF) and Interactive Graphics
(GIN) can be used. The entire PLOT-10 Software System igf
available for use with the 4012, and interfaces can be arrange( y
with a wide variety of data communication and computer sys-
tems.

The full ASCIl character set of 96 printing characters is in-
cluded, with both upper and lower case letters.

Hard copies of all 4012 displays can be made with the 4610
Hard Copy Unit mated to the terminal. See pages 264 and
265 for price and specification information on the 4610.

4012 COMPUTER DISPLAY TERMINAL ............... .... $4950
ANY OPTIONAL INTERFACE .......................... Add $300

® PROGRAMMING EASE FOR SCIENTISTS, MATHEMATICIANS,
EDUCATORS

® APL CHARACTER CAPABILITY WITH HIGH RESOLUTION
@ FULL ASCII CHARACTER SET

APL (A Programming Language) makes computer graphics a
faster, more effective procedure and makes programming easier
for scientists, mathematicians and educators. APL operation is
a feature of the new 4013 Computer Display Terminal. This
versatile new terminal, utilizing the TEKTRONIX direct-view
bistable storage CRT, offers, in addition to the APL character
set, the complete ASCII character set of 96 printing characters,
including both upper and lower case letters.

The 4013 is an even more effective tool of data communication
when used with the new TEKTRONIX PLOT-10 APL/Graph
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software or with the PLOT-10 software developed for the 4010-
series Computer Display Terminals.

The 4013 offers high character density and exceptional display
resolution. Up to 35 lines of 72 alphanumeric characters can
be displayed simultaneously—and in the graphic modes, a
1024 by 1024-point matrix is addressable from the keyboard
or from the computer. 1024 X addresses by 780 Y addresses
are viewable on screen. All 4013 displays are flicker-free be-
cause of the TEKTRONIX storage CRT.

As with other TEKTRONIX Computer Display Terminals, hard
copies of all displays can be made in seconds, and at minimum
cost by using the 4013 with the 4610 Hard Copy Unit. Pric
and specification details for the 4610 are found on pages 26‘
and 265.

4013 COMPUTER DISPLAY TERMINAL ................. .. $5450
ANY OPTIONAL INTERFACE .......................... Add $300



® LARGE SCREEN DIRECT-VIEW STORAGE DISPLAY

FOUR PROGRAM-SELECTABLE FORMATS IN ALPHANUMERIC MODE
® VECTOR AND DISCRETE-PLOT GRAPHIC MODES
® FIVE PROGRAM-SELECTABLE FORMATS IN GRAPHIC MODE

Storage display is presented on a big screen with the new
19-inch direct-view storage CRT in the 4014 Computer Dis-
play Terminal. Pictures, designs, graphs, procedures can all
be presented in large, sharp, high-resolution displays. Any in-
formation on the screen can be copied on 8% by 11-inch dry
copies with a TEKTRONIX 4600-series Hard Copy Unit.

COMPUTER TERMINAL PRODUCTS
4014

CHARACTERISTICS

Display Area— 15 inches (=381 mm) wide by 11 inches
(=279 mm) high.

Alphanumeric Mode—Four program-selectable formats from
74 characters per line with 35 lines per display, to 133 char-
acters per line with 64 lines per display. 7 x 9 dot pulsating
cursor. Full ASCII character set (94 printing characters).

Vector Mode—Vector drawing time: 5000 inches per second.
Addressable Points: 1024(X) by 1024(Y), Displayable Points:
1024(X) by 780(Y).

Discrete Plot Mode—Incremental plot capability with 4096(X)
by 3124 (Y) displayable points. Also allows program control of
Z axis.

4014 COMPUTER DISPLAY TERMINAL ... ................ $8450
ANY OPTIONAL INTERFACE ......................... Add $300
DISCRETE PLOT OPTION (018-0073-00) ................ Add $500

® FULL APL and ASCII CHARACTER SETS
® LARGE DIRECT-VIEW STORAGE CRT
® INTERACTIVE GRAPHICS CAPABILITY

The 4015 makes alphanumeric/graphic displays available on
a large 15-inch by 11-inch viewing screen with storage capa-
me. Included are the full ASCIl and APL character sets (188

tal printing characters), and a 7 x 9 dot pulsating cursor.
Vector mode features 5000 inches per second vector drawing
time.

The 4015 is compatible with all present APL systems, and
makes use of all PLOT-10 software (see page 275). Pictures,
designs, graphs, procedures can be displayed in a large, sharp,
high-resolution, easily viewable size. As many as 8,512 alpha-
numeric characters can be displayed at one time. Permanent,
dry-process hard copies of any information on the screen are
made with a TEKTRONIX 4600-Series Hard Copy Unit.

4015 COMPUTER DISPLAY TERMINAL .. ................... $8950
ANY OPTIONAL INTERFACE .......................... Add $300
DISCRETE PLOT OPTION (018-0073-00) ................ Add $500

4010-Family

(specify interface at time of order.)
ANY OPTIONAL INTERFACE ........................ .. Add $300

Data Communication Interfaces

Standard Standard Data Communication Interface included
with the 4010 and 4010-1 is RS-232-C compat-
ible. Strap selectable input/output data rates
of 150, 300, 600, 1200, 2400, 4800 and 9600
bits/sec.

Option 1 Optional Data Communication Interfaces with
convenient switch-selectable functions includ-
ing: local-echo, full-duplex, half-duplex and in-
dependent transmit and receive rates of 110,
150, 300, 600, 1200, 2400, 4800 and 9600 bits/

sec.

Teletype Interfaces

Option 2 DEC PDP-11 (Also see Option 16)
ption 3 DEC PDP-8/i, 8/L, 12, 15
dption 4 Data General Computers
Option 5 DEC PDP-8/e with Module M865 (Also see Op-

tion 17)

Option 6 HP 210 Series, 20000 (12531 card)

Option 7 Varian 620/i, 620/L, 620/R

Option 9 Raytheon 703, 704, 706

Option 10 DEC PDP-8 (S/N 150 & up), PDP-9 (Also see
Option 18)

Option 11 Honeywell H316

Option 12 Honeywell DPD 516

Option 13 Interdata Computers and G.E. Process Com-
puters with Teletype Control Card Type 32-062
FOI (Also see Option 19)

Option 14 Varian 620F

Option 15 APL 360

Option 16 DEC PDP-11 with D-11 Controller

Option 17 DEC PDP-8/e with Module M8650

Option 18 DEC PDP-8 (S/N 149 & below)

Option 19 Interdata Computers and G.E. Process Com-

puters with Teletype Control Card Type 32-120
FOI
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4023

@ LOW COST REFRESHED VERSATILITY
@ UPPER AND LOWER CASE CAPABILITY
@ OPERATES AT THE SPEEDS YOU REQUIRE

The newest member of the growing family of TEKTRONIX
computer display terminals, the 4023 Refreshed Computer Dis-
play Terminal, for all of its low cost, is not a stripped-down
version. It provides powerful editing and display formatting
capabilities.

The 4023 keyboard provides selection of a full ASCII set of
94 printing characters, or the 63 character TTY upper case
subset.

The memory (buffer) of the 4023 allows space for 24 lines
with 80 characters each, providing a total of 1920 characters.
Standard Terminal features permit the cursor to be addressed
to any one of the 1920 character positions.

The 4023 can communicate directly with a computer, bypass-
ing the buffer; or it can communicate via the buffer. Com-
municating directly to the computer is a character-by-charac-
ter process; whereas, in buffered communications the data
can be sent as one complete block.

Function Control and Numeric Pad—A cluster of 12 keys to
the right of the keyboard that provides a dual purpose. Normal-
ly these keys provide control for editing, transmission, cursor
movement, etc. However, pressing the NUM LOCK key located
in the bottom right corner of the key cluster, enables the 12
keys to function as a numeric pad.

Editing Capabilities—Insert character and line, delete charac-
ter and line, erase to end, erase input, and erase page. Editing
is speeded by tab, back tab, and repeating character keys.

Field and Data Formatting—Displayed data can be arranged
to resemble the source document. Forms information can then
be rapidly retrieved, updated, edited, and entered. Visual
field formats include: inverted, blinking, blanked, and dim
fields. Logical formats include: transmittable, non-transmit-
table, protected, non-protected, and non-alpha fields.
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Data Communications Interfacing—Provided by two data com-
munications interfaces for telephone line connection. One i

the standard Data Communications Interface supplied with th y

4023 when no other interface is specified. Compatible with
RS-2320, this interface provides switch-selectable input/output
data rates of 110, 150, 300, 600, 1200, 4800, or 4600 baud.
Local echo is also switch selectable.

CHARACTERISTICS
CRT— 12-inch diagonal.
Display Size—9 inches wide by 5.5 inches high
Phosphor Type—P-4 (white)

Video—Composite Video, compatible with standard interlaced
525 line monitor

Refresh Rate— 60 Hz

Cursor Type— 7 by 10 dot matrix, non-destructive remote or
local control

Character Generator—5 x 7 dot matrix

Character Size— 80 mils by 120 mils (0.80 inch wide by 0.12
inch high)

Character Code— 128 ASCII, 94 printing upper and lower case
characters.

Characters Per Line— 80

Lines Per Display— 24

Refreshed Buffer—MOS RAM (

Intensity—Normal 30 foot lamberts, dim 15 foot lamberts for
background identification

Keyboard— 64/96 ASCIl upper and lower case, 2 key roll-
over, auto-repeat for any keys depressed over 0.3 second

Input/Output—Standard Data Communications Interface is
RS-232C compatible, Full Duplex, Serial Asynchronous, Start/
Stop, LSB first, Baud rate Transmit/Receive selectable 110-
9600 with backpanel switch, Transmission code is 128 ASCII
upper/lower case.

Power Requirements— 115/230 (hi, medium, lo) VAC, 50 to
400 Hz, nominal 220 watts

Physical— Height 13 inches ~33cm
Width 18 inches ~46 cm
Depth 23 inches ~58 cm
Net Weight 46 Ibs. ~21 kg
Shipping Weight 67 lbs. ~30 kg

ORDERING INFORMATION
4023 COMPUTER DISPLAY TERMINAL .................... $2995

Option 1 OPTIONAL DATA COMMUNICATION INTERFACE Add $300

OPTIONAL ACCESSORIES
Audio Recorder Card, order 018-0086-00 ................... $2
Rulings Character Set, order 020008500 .................. $300



® SAVES MONEY AND TIME
SAVES COMPUTER CORE

Punched tape capability greatly expands the limited memory
capacity of a mini-computer. With the 4911 Reader/Perforator
Unit, programs that would otherwise consume valuable space in
core storage are kept in permanent off-line form, ready to be
read into the computer at 200 characters per second. Unpro-
cessed data can be recorded in punched tape form and fed into
the computer at convenient times.

With a 4911 Reader/Perforator Unit, the programs and data
normally filed in a timesharing or in-house computer system

COMPUTER TERMINAL PRODUCTS

4911

can be converted to 8-channel punched tape and used for file
maintenance through the 4010-Family Computer Display Terminal.

Tape loading and operation of both the reader and the perfo-
rator are quick and simple through convenient grouping of
front panel pushbutton controls.

The 4911 Reader/Perforator Unit uses standard, easily-obtained
one-inch paper, paper-mylar, or aluminum-mylar tapes with a
thickness range of 0.0030 to 0.0043 inch.

ORDER INFORMATION
4911 READER/PERFORATOR UNIT ....................... $2950

SOFTWARE PRODUCTS

® MOST EXTENSIVE GRAPHING SOFTWARE AVAILABLE ANYWHERE
® INTERFACES TO MORE THAN TWENTY MAJOR MINIS

® COMPATIBLE WITH MAJOR TIMESHARING SYSTEMS

® SOFTWARE ACCESSIBILITY TO 360/370 SYSTEMS

Tektronix, Inc. has expanded its program of total software sup-
port to provide the most extensive graphing software ever of-
fered. This graphing software is compatible with most time-
sharing systems, with IBM 360/370 O/S and TSO and with
numerous mini-computers. PLOT-10 offers a series of modules
from which can be selected those elements that best suit the
operating environment and application. Now users can quickly

d easily get computer data into a graphing form directly

‘Ipful to decision making.

PLOT-10/Mini-Computer

The PLOT-10/mini-computer package lets the operator easily
use the TEKTRONIX terminals on his mini-system. PLOT-10
consists of assembly-language subroutines supporting graphics
input/output and special functions of the terminal.

PLOT-10/360-370 Graphics Software

The PLOT-10/360/370 software module provides the capability
to access TEKTRONIX terminals from within application pro-
grams. Written in assembler language using IBM’s Execute
Channel Program 1/0O facility, modules can be assessed from
any of the IBM programming languages by subroutine calls.
Special facilities are provided for PL/I compatibility. The
module will handle multiple terminals, and operates under 0/S
MFT or MVT, or MVT with TSO.

Hardware connection between the S360/370 and the TEK-
TRONIX terminal is made through IBM’s 270X series telecom-
munications control units. Varying speed capability, 300, 600,
1200, 2400, 4800 or 9600 baud, is available by replacing the
IBM oscillator card in the IBM 2701 Control Unit with a TEK-
TRONIX oscillator card.

PLOT-10/Terminal Control System
This package sets a new standard for interactive graphics
terminal software. It provides a comprehensive base of graphic
software to support user application programs.

t software is written in FORTRAN IV. These routines allow
or part of your picture to be displayed on any region of the
terminal screen. All clipping and scaling are automatic.

Routines are included for erasing the screen; making a hard
copy; determining character size and font, plotting absolutely or

relatively; handling and formatting alphanumeric output; and
performing graphic input of screen points. Care has been taken
to maximize transferability to any operating system that sup-
ports a FORTRAN IV compiler.

PLOT-10/Advanced Graphing—II

This set of routines allows the user to display data graphically
without concerning himself with programming details. Alpha-
numeric data tables can be converted to graphs with a single
subroutine call. Routines are included for data plotting in
cartesian, semi-log, log-log, and polar-coordinate systems, with
automatic or specified scaling. One curve or several curves
can be drawn on the same set of coordinates.

PLOT-10/Decision Maker

PLOT-10/Decision Maker is an interactive system of FORTRAN
IV subroutines which provide graphic analysis, forecasting, and
report generation capabilities for a variety of business applica-
tions.

Two versions of PLOT-10/Decision Maker are available: (1) for
Digital Equipment Corporation’s PDP-10 with the standard DEC
monitor; and (2) for IBM systems supporting TSO.

PLOT-10/APL Graph Software

APL/Graph is an integrated collection of user oriented APL
functions adapted from the popular Terminal Control System
and Advanced Graphing Routines. They are designed to allow
highly interactive, easy to use computer graphics. The pack-
age includes functions to control all utilities of the terminal
itself, including screen erasure, windowing, clipping, hard copy
generation, and alphanumeric handling.

An extensive set of functions is also available to provide
support for users in all facets of business, scientific, mathe-
matical, and educational work. These include functions for
creation of pie charts, histograms, time-series scales, and all
types of X, Y plotting. Functions are also included to allow
polynomial curve fitting. Normal X, Y plotting can be done
on cartesian, semi-log, log-log, and polar coordinate systems
with any number of curves drawn on the same set of coordinates.

Dataform
Dataform is a set of FORTRAN IV routines which allows the
user to create, edit, save, and display forms in a TEKTRONIX
4023 refreshed terminal environment.

Included in the Dataform package is support of terminal func-
tions such as erase, Hard Copy, cursor positioning, and others
including the Ruling Character Set accessory for the 4023.
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Tektronix offers many instruments for displaying
information. Each is designed for specific appli-
cation areas—from small screen monitors, to
stored display monitors, to the large screen 630
series of tv monitors. And each has its own spe-
cial set of features to provide the exact instru-
ments for most purposes. A new addition to the
display product line is the 605 Variable Persistence
Storage Monitor. Many of the most sought-after
display features are combined in this new low-cost
X-Y-Z monitor.

Permanent storage of displays is available through
accessories such as the easy-to-operate hard copy
units. These units produce high quality copies in
a matter of seconds through a dry process. TEK-
TRONIX cameras are compatible with the smaller
screen monitors (the 5” and 6” ones) to produce
Polaroid prints.




Display Unit
High Resolution

602

1-MHz X and Y Bandwidth

100-mV/cm X and Y Deflection Factors
X-Y Phase Difference within 1° to 1 MHz
Uniformly Small Spot Size

Dc-Coupled Z Axis

The Type 602 Display Unit is a compact, solid-state instru-
ment with excellent resolution providing accurate displays of
information from X, Y, and Z signal inputs. Application areas
are: phase shifts and frequency ratios using Lissajous figures,
graphic and alphanumeric displays from computers, Y-T plots
of amplitude versus time displays, and gamma camera displays.

Permanent records of the Type 602 display are provided on
Polaroid film using the TEKTRONIX C-30A Camera with
adapter. Two Type 602’s may be mounted side-by-side using
an optional rack adapter.

CRT DISPLAY

Cathode-Ray Tube— 5-inch flat-faced rectangular crt with P31
phosphor standard, P7 phosphor optional.

Display Size— 8 cm vertically and 10 cm horizontally.

Graticule—Standard graticule: Internal, parallax-free, variable
illumination supplied with standard 602, as shown above. Op-
tional graticule: Internal 8 x 10-cm outline (no graticule lines)
supplied with Option 2.

Trace Width—Maximum trace width within the 8 x 10-cm display
area is 14 mils at 0.5-uA beam current.

Display Linearity—The voltage required to produce a 2-cm de-
flection at any point on the crt will not vary more than 2%
in the vertical direction, and 6% in the horizontal direction.

VERTICAL AND HORIZONTAL AMPLIFIERS

The X (Horizontal) and Y (Vertical) differential amplifier input
circuits are isolated from ground and offer noise-rejection ca-
pabilities to minimize noise signals common to the inner and
outer conductor of the connecting cables.
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Bandwidth—Dc to 1 MHz at 3-dB down.

Deflection Factor—Vertical: 90 mV/cm to 135 mV/cm, internally
variable. Horizontal: 90 mV/cm to 110 mV/cm, internally vari-
able.

Phase Difference—Not more than 1° between X and Y ampli-
fiers up to 1 MHz.

Beam Position—Front panel vertical and horizontal position
ranges permit setting zero signal position to any point on screen.
Position shift is not more than 1 mm/h after 20-min warm up.

Polarity—Positive input to the vertical and horizontal inputs
moves the beam up and to the right.

Input R and C— 100 k2 £10% paralleled by 30 pF or less.
Maximum Input Voltage— =10V dc plus peak ac.

Recommended Source Impedance— 1KkQ or less.

Z AXIS

A linear Z-axis amplifier permits intensity modulation of the
writing beam. Analog input: dc to 1 MHz over 0.0V to 41V
range. Signal input is a BNC connector on the rear panel.

Input R and C— 100 k@ £10% paralleled by 70 bF or less.
Maximum Input Voltage— =10V dc and peak ac.

Recommended Source Impedance— 1 kQ or less.

OTHER CHARACTERISTICS

Power Requirements— 90 to 136 Vac or 180 to 272 Vac, 48
to 440 Hz. 50 watts at 115 Vac, 60 Hz. Rear panel selector
provides rapid accommodation for six line-voltage ranges.

Temperature—Electrical specifications are valid over the range
of 0°C to +50°C ambient.

Finish—Blue vinyl painted cabinet, aluminum construction.

Dimensions and Weights (cabinet included)—

Height 6 in 15.3 cm
Width 8% in 21.6 cm
Depth 17% in 44,1 cm
Net Weight 172 |b 7.9 kg
Shipping weight ~22 Ib ~9.9 kg

Included Accessories—Smoke-gray filter installed on standard
instrument; orange filter installed with Option 76; maintenance
manual.

ORDERING INFORMATION

602 DisplayEunit: - i b r o s i BT e T e o e e $995

Option 1 without Cabinet .................... Subtract $25

Option 2 Internal 8 x 10-cm Outline Graticule . No Charge

Option 5 Vector Display Graticule ................ Add $25

Option 76 P7 Phosphor ....................... No Charge
=,

OPTIONAL ACCESSORIES

5%-inch rack adapter (016-0115-02); panel assembly (016-
0116-00); C-30A camera; Type 602 to C-30A adapter; C-30A
camera carrying case.

O
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Low-Cost X-Y Monitor

Time Base Option

612-Inch Storage Crt

1 Million Dots/Sec Writing Speed
Variable Stored Brightness

View for Extended Periods

Differential Inputs

The 603 is an X-Y monitor for displaying alphanumeric and
graphic data in either a refreshed or stored mode on a 6%2-inch
crt. It is well suited for applications such as ultrasonic detec-
tion systems, electron microscope systems, radiation and ther-
mal scanning systems, speech therapy, mechanical pressure,
volume and vibration analysis, medical and biophysical systems.

Now available is an optional, horizontal time-base. With cali-
brated sweep rates, conventional Y-T measurements are
a valuable addition to the 603’s high-performance X-Y monitor
features.

The Tektronix-developed bistable storage crt used in the
603 eliminates the need for costly memory devices to refresh
the display. Brightness of stored displays may be adjusted to
obtain optimum photographic results, to integrate multiple
traces and extend storage time to at least ten hours. Perma-
nent records of the 603 display can be obtained on Polaroid
prints using the TEKTRONIX C-5 Camera.

Operating functions are remotely programmable through a rear-
panel connector which interfaces directly with TTL systems.
X-Y-Z differential inputs are available via BNC connectors. A
remote program connector is also available for positive inputs.

CRT DISPLAY AND STORAGE

Cathode-Ray Tube— 6'2-inch flat-faced, bistable, storage tube.
Phosphor is similar to P1. 3.5-kV accelerating potential. Two
storage tubes are available (standard crt for brighter stored
display or Option 2 for a faster writing speed). When used in
the nonstore mode, both tubes exhibit characteristics of a con-
ventional crt.

Storage Display Unit
X=Y Monitor with Variable Stored Brightness

603

Writing Speed—Standard crt, at least 20 div/ms; Option 2, at
least 200 div/ms.

Dot Writing Time—Time required to write (store) one dot:
standard crt, 4 us or less; Option 2 crt, 0.5 us or less.

Information Storage Rate—Standard crt, at least 200 thousand
dots/second; Option 2 crt, at least one million dots/second.

Display Size—4 inches vertically, 5 inches horizontally. An
internal, nonilluminated graticule is available as Option 1.

Resolution—Stored, equivalent to 80 vertical x 100 horizontal
stored-line pairs. Nonstored, equivalent to 128 vertical x 160
horizontal line pairs.

Display Linearity—The voltage required to produce a 1 inch
deflection from any point on the crt will not vary more than
5%.

Viewing Time—At least one hour at normal intensity without
loss of resolution. Viewing time can be extended to ten hours
by utilizing the variable brightness control.

Erase Time—Approximately 250 ms.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth—Dc to 2 MHz at 3-dB down (80% full screen scan).

Polarity—Positive signal to both 4 inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: =50 mV/div to 250
mV/div, internally adjustable, 5:1 fixed internal attenuator
extends range to at least 1.25 V/div.
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603 Storage Display Unit

Input R and C—1 M@ *=1%, paralleled by less than 47 pF.
X-Y Phase Difference—1° or less to at least 500 kHz.

Beam Position—Front-panel position controls permit setting
zero to any point on screen. Position shift is 1 mm/h or less
after 20-min warm-up.

Settling Time— 0.2 usec or less for distances of 1 div or less.
1 usec or less from any point on the crt to within one spot
diameter of final position.

Maximum Input Voltage— = 100V dc plus peak ac.

Linear Common-Mode Signal Range—=3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz, 50:1 to 100 kHz with 5X attenuator.

Recommended Source Impedance—10KkQ or less.

Optional Horizontal Time Base— 1us/div to 0.1s/div in six
calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1s/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS
Linear Z-axis amplifier permits intensity modulation of the
writing beam in nonstored mode. Positive input to 4 input
increases the display intensity.

To insure storage of each written dot the Z-axis on-time should
be at least 4 us with the standard crt and at least 0.5 us with
Option 2 crt. The Z-axis pulse should be timed so that the
system settling time is completed before unblanking occurs.

Bandwidth—Dc to 5 MHz over usable range.
adjustable from 1 to 5V.

Sensitivity is

Differential Input—Cmrr at least 100:1 and common-mode range
at least £5V.

Input R and C—1 MQ *1%, paralleled by less than 47 pF.

Maximum Input Voltage— 100 V dc plus peak ac.

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240 V (£10% on each range),
50 to 60 Hz and 400 Hz. 75 watts maximum at nominal line
voltage.

Dimensions and Weights—See next page.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00); external graticule (331-
0303-00).

ORDERING INFORMATION

603 Storage Monitor .......................ooiiu. $1150
Option 1 Internal Graticule ................... No Charge
Option 2 Fast Writing Crt ....................... Add $25
Option 3 Without Handle and Feet ............... Sub $10
Option 4 Time Base .......................... Add $125

Optional Accessories—5%-inch rack conversion kit, C-5 Camera.

Display Unit

Low-Cost Monitor with 672" Screen

604
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Low-Cost Monitor

Time Base Option

6%2-Inch, Easy Viewing Crt

2 MHz X and Y Bandwidth

Dc-Coupled 5 MHz Z Axis

X-Y Phase Difference within 1° to 500 kHz

Differential Inputs

The 604, with a 6%2-inch crt, ideally meets the display and
space requirements of system designers in such applications
as pulse-height analysis, infrared detection, data communica-
tions systems testing, component and logic testing, vibration
analysis and medical instrumentation. The 604 is also well

S
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suited for many other applications including: phase shifts and
frequency ratios using Lissajous figures, raster displays with
intensity modulation and apparent dynamic three-dimensional
illustrations. Calibrated horizontal sweep rates, available op-
tionally, provide a convenient extension of the 604 measure-
ment field. Visual display of computer-processed data en-
hances understanding of the processed information. Permanent
records of the 604 display can be obtained on Polaroid prints
using the TEKTRONIX C-5 Camera. Differential inputs are avail-
able via BNC connectors on the rear panel. Plus inputs are also
available via a 25 pin connector.

CRT DISPLAY

Cathode-Ray Tube— 672-inch flat-faced rectangular crt with
P31 phosphor. P7 phosphor optional (includes orange filter).

Display Size—Internal parallax-free, nonilluminated graticule
marked in 8 vertical and 10 horizontal divisions (%2 in/div).
Option 1 is without graticule.

Display Linearity—The voltage required to produce a 1 inch
deflection at any point on the crt will not vary more than 5%.

VERTICAL AND HORIZONTAL AMPLIFIERS

Bandwidth—Dc to 2 MHz at 3-dB down (80% full screen
scan).

Polarity—Positive signal to both 4 inputs moves the beam up
and to the right.

Deflection Factor—Vertical and horizontal: ~50mV/div to
250 mV/div, internally adjustable, 5:1 fixed internal attenuator
extends range to at least 1.25 V/div.

Input R and C—1 M2 *=1%, paralleled by less than 47 pF.
X-Y Phase Difference—Not more than 1° to at least 500 kHz.

Beam Position—Front panel position controls permit setting zero
to any point on screen. Position shift is 1 mm/h or less after
20-min warm-up.

Maximum Input Voltage— =100V dc plus peak ac.

Linear Common-Mode Signal Range— =3V, =15V in 5X fixed
attenuator position.

Common-Mode Rejection Ratio—At least 100:1 to at least
100 kHz, 50:1 to 100 kHz with 5X attenuator.

Recommended Source Impedance—10 k2 or less.

Optional Horizontal Time Base— 1us/div to 0.1s/div in
six calibrated steps (decade sequence), accurate within 3%.
Uncalibrated, continuously variable between steps and to ap-
proximately 1 s/div. TRIG SLOPE/LEVEL control for stable,
triggered displays. For non-triggered operation, an internal
switch selects bright base-line or no sweep.

Z AXIS

Linear Z-axis amplifier permits intensity modulation of the writing
beam. Positive input to - input increases the display intensity.

Bandwidth—Dc to 5 MHz over usable range, sensitivity is ad-
justable from 1 to 5V.

Differential Input—Cmrr at least 100:1 and common-mode

range at least =5V.

604 Display Unit

Input R and C—1 M2 *=1% paralleled by less than 47 pF.

Maximum Input Voltage— =100V dc plus peak ac.

OTHER CHARACTERISTICS

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220 and 240 V (£10% on each range),
50 to 60Hz and 400 Hz, 56 watts maximum at nominal line
voltage.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0821-00).

ORDERING INFORMATION
604 Monitor . ......... ...ttt $735

Option 1 Without Graticule .................. No Charge
Option 3  Without Handle and Feet ............. Sub $10
Option 4 Time Base ......................... Add $125
Option 5 Vector Display Graticule .............. Add $30
Option 76 P7 Phosphor ...................... No Charge

Optional Accessories—5%-inch rack conversion kit, C-5 Camera.

RACKMOUNTING FOR 603 AND 604

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a 603 Option 3 or 604 Option
3 in a standard rack width. This includes securing hardware
and a blank front panel when only one instrument is utilized.
Order 040-0601-00 ..................ccivuniennennnnn. $77

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount two 603 Option 3s or two 604
Option 3s side-by-side in a standard rack width.

Order 040-0600-00 . ... ....ocooisoasssnsssssssossosss $50

Rackmount-to-cabinet conversion kit required to convert a rack-
mount 603 or 604 to a cabinet style.
Order 040-0802-00 ... ...cs:oveevesvessssssessnssssiss $25

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a TM 503 modular test system
and a 603 or a 604 in a standard rack width.

Order 040-0624-00 .................c.covivinennennnnnn $44

603/604 DIMENSIONS AND WEIGHTS

Dimensions Cabinet Rackmount

in cm in cm
Height 6.65 16.9 5.25 13.5
Width 8.4 21.4 8.4 21.4
Length 19.25 48.9 19.0 48.25
Weights (approx) Ib kg Ib kg
Net 17.5 7.9 17.5 7.9
Shipping Weight 23.0 10.4 23.0 10.4
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NEW Storage Display Unit
605 3 MHz Variable Persistence Storage Monitor

Low Cost X-Y-Z Monitor
Variable Persistence Storage
1 Div/us Writing Speed

3 MHz X-Y Bandwidth

5 MHz on Z axis

Front Panel Controls
Remote Programmability

Time Base Option

300

The 605 displays low repetition rate signals, single-shot wave-
forms, and slowly scanned images at normal intensity, without
flicker. Low-repetition-rate applications include viewing bio-
physical signals and mechanical waveforms such as those in
engine analysis. Bright, uncluttered single-shot displays of
vibration waveforms are obtained with the fast (1 div/us) writ-
ing speed. An example of a slow-scanning application is the
gray-scale image of a metal sample shown on the 605 pictured
above. The image is from a scanning electron microscope
at 2000 times magnification.

Simply turning a dial varies the length of time a display is
held on the crt from a fraction of a second to more than 5
minutes. The 605 combines variable persistence storage with
an intensity input to produce slow-scan, gray-scale images.
Ultrasound, thermographic, and nuclear scanning are biophys-
ical applications for which the 605 is well suited. Fast spot
response makes the instrument an excellent choice for ran-
dom scanning use. An optional low-cost time base adds the
capability of monitoring real-time biophysical signals.

Resolution of spectrum analyzers is improved since the de-
sired frequency span can be viewed at low scan rate. The
slowly fading trace of the 605 provides valuable trajectory
information for radar and sonar displays.



CRT DISPLAY AND STORAGE :

0 Variable Persistence Storage Crt— 5-inch, flat-faced, rectangu-

lar tube with P31 phosphor. 8.5 kV accelerating .potential.

Display Size— 8 divisions vertically, 10 divisions horizontally
at 0.9 cm/div.

Graticule—Standard graticule, external. Internal 8 x 10-div grat-
icule supplied as Option 1.

Maximum Writing Speed—At least 1 div/us for 1 minute view-
ing time.

Storage View Time—Greater than 5 minutes at reduced writ-
ing speed.

Save Time—Viewing time is extended up to 10 times in the
save mode.

Halftone Resolution—At least 10 lines/div.
Halftone Luminance—At least 100 fl.

Erase Time— ~500 ms.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth—Dc to 3 MHz at 3 dB down (80% full screen scan).

Polarity—Positive signal to both - inputs moves beam up
and to the right.

Deflection Factor—Nominally 1V full scale. Internally adjust-
able from 0.5V to 2.5V full scale. Internal 5.1 attenuator ex-
tends deflection factor range to 12.5V full scale.

Input R and C— 1 MQ paralleled by less than 47 pF.
X-Y Phase Difference—Not more than 1° to 500 kHz.

Beam Position—Front-panel position control allows setting
zero-signal position to any point on screen. Position shift is
0.09 cm/hr or less after 20 minute warm-up.

Spot Response Time—Typically 0.5 us to settle within 1 spot
diameter.

Maximum Input Voltage— =100V (dc plus peak ac).

Linear Common-Mode Signal Range— *£3V (non-attenuated);
=15V with 5X attenuation.

Common-Mode Rejection Ratio—At least 100:1 to at least 100
kHz, 50:1 to 100 kHz with 5X attenuation.

Recommended Source Impedance— 10 kQ or less.

Optional Horizontal Time Base— 1 us/div to 0.1s/div in six
calibrated steps (decade sequence), accurate within 3%. Un-
calibrated continuously variable between steps and to approxi-
mately 1 s/div, TRIG SLOPE/LEVEL Control for stable, triggered
displays. For nontriggered display, an internal switch selects
bright base line or no sweep.

Z-AXIS AMPLIFIER

Linear Z-axis amplifier permits intensity modulation of the writ-
ing beam. Display intensity increases with positive inputs.

605 Variable Persistence Storage Monitor

Bandwidth—Dc to 5 MHz (—3 dB). Sensitivity adjustable from
*+1V to =5V for full intensity control.

Differential Input—Cmrr at least 100:1 to 100 kHz up to *=5V.
Input R and C— 1 MQ paralleled by less than 47 pF.
Maximum Input Voltage— *=100V (dc plus peak ac).

OTHER CHARACTERISTICS

Remote Inputs—TTL compatible. 0.52V or less provides logic
low. 2.5V or more provides logic high.

Erase Interval Output—TTL compatible. Logic low is 0.4V or
less. Logic high is 2.5V or more. Will drive 10 unit loads.

Power Requirements—Line voltage selector allows operation
from 100, 110, 120, 200, 220, and 240 volts (=10% on each
range), and 50 to 60 Hz. Power consumption is 40 watts maxi-
mum at nominal line voltage.

Included Accessories—External program connector (131-0570-
00); connector cover (200-0281-00).

Ambient Temperature Limits— 0°C to 50°C operating; —40°C
to -+ 70°C nonoperating.

DIMENSIONS AND WEIGHTS

Dimensions Cabinet Rackmount
in cm in cm
Height 6.65 16.9 5.25 13.5
Width 8.4 21.4 8.4 21.4
Length 19.25 48.9 19.0 48.25
Weights (approx) Ib kg Ib kg
Net 17.5 7.9 17.5 7.9
Shipping Weight 23.0 9.9 23,0 2.9
ORDERING INFORMATION
605 Variable Persistence Storage Monitor ........... $1,675
Option 1 Internal Graticule .................... No Charge
Option 3 Without Handle and Feet ................ Sub $10
Option 4 Internally Triggered Time Base ......... Add $125

Rackmounting for 605

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a 605 in a standard rack width.
This includes securing hardware and a blank front panel when
only one instrument is utilized.

Order 040-0601-00 ...................0oviiiniinnennnn $77

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount two 605 Option 3’s side-by-
side in a standard rack width.

Order 040:0600:00' . .. ....coos o sim s s sesesss $50

Rackmount-to-cabinet conversion kit, required to convert a
rackmount 605 to a cabinet style.

Order 040-0602-00 .................co0viiivnininnnnnss $25

Cabinet-to-rackmount conversion kit, equipped with slide-out
assembly, required to rackmount a TM 503 modular test sys-
tem and a 605 in a standard rack width.

Order 040-0624-00 .................coiiiiiinnnannnnns $44




Storage Display Unit
611 For displays of exceptional density
and high resolution

High-Resolution Alphanumeric and Graphic Displays
Flicker-Free Bistable Storage

Eliminates Costly Memory Devices

Hard-Copy Compatible

Remote Programming of Display Functions

The 611 Storage Display Unit provides stored displays of
combined alphanumeric and graphic information from analog
sources and digital computers, using built-in digital to analog
converters. The stored display eliminates the need for costly
memory devices to refresh the display, and provides high in-
formation density with excellent resolution without flicker or
drift. All 611 control functions (Erase, Write-Thru, Nonstore,
and View) are remotely programmable. The 4601 Hard Copy
Unit will copy the 611 Display.

DESIGN CHARACTERISTICS

The Display—The 611 uses an 11” (diagonal measure) flat-
faced storage tube. Resolution is 4000 characters, based on
a 70 x 90 mil dot matrix; this is equivalent to 400 vertical by 300
horizontal (300 vertical by 400 horizontal for the 611-2) stored
line pairs. Dot writing time is 5 us or less; erase time is 500 ms
or less. Viewing time is 15 minutes without loss of resolution
but may be extended to one hour.

Vertical and Horizontal Amplifiers—The deflection factor is
1V full scale, either axis. Any of 9 adjustable initial beam
positions can be selected by internal switches. Input R and C
is 100 k@ shunted by approximately 70 pF.

Z axis Amplifier—Input turn-on level (unblanked) is + 1V;
turn-off level (blanked) is 4+ 0.5V or less. Input R and C is
the same as the Vertical and Horizontal amplifier.

Other Features—A busy signal is provided at the rear con-
nector to inhibit external equipment (computer, etc.) during
the erase cycle.

Requirements—The 611 operates on 110 or 220 VAC (LO,
MED, HI) 48 to 66 Hz, and requires 250 watts at 115V, 60 Hz.

Included Accessories—Program connector; connector cover,
and maintenance manual.

ORDERING INFORMATION
611 Storage Display Unit (vertical format) ............ $3495
611-2 Storage Display Unit (horizontal format) ........ $3495
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Storage Display Unit

Bright, large screen data storage display

613

Bright Flicker-Free Viewing
Low Cost

Storage Economy
Hard-Copy Compatibility

Remote Programming of Display Functions

The 613 Storage Display Unit is a bright, large screen data
storage display unit which allows satisfactory viewing under
high ambient light conditions. It is ideal for storing and pre-
senting a substantial amount of data in a single display. The
613 provides greater stored display brightness of alphanumeric
and graphic information from analog sources and digital com-
puters, using built-in digital to analog converters.

Horizontal or vertical display formats are available. Hard copies
of stored displays can be made using a TEKTRONIX 4610 Hard
Copy Unit.

DESIGN CHARACTERISTICS

The Display—The 613 uses an 11” (diagonal measure) flat-
faced crt, with resolution equivalent to 200 vertical by 266 hori-
zontal line pairs. Viewing time is 15 minutes; longer viewing
may require more than one erasure to clear previously stored
data. Dot writing time is 5 us or less; erase time is 900 ms
or less.

Vertical and Horizontal Amplifiers—The deflection factor is
1V full scale, either axis. Any one of nine initial beam posi-
tions may be internally selected. Input R and C is 20 k@ mini-
mum, shunted by less than 60 pF.

Z axis Amplifier—Beam turn-on (unblanked) level is + 1V;
beam turn-off (blanked) is + 0.5V or less. Input R and C is
10 k@ shunted by approximately 50 pF. A TTL LO input cir-
cuit may be selected to turn on the crt writing beam.

Other Features—All 613 operating modes (Erase, View, Non-
store, Cursor) can be remotely controlled by applying the ap-
propriate ground closures to the remote program connector.
All control signal inputs are TTL compatible.

Power Requirements—The 613 operates on 110 or 220 VAC,
(LO, MED, HI), 48-66 Hz, and requires 180 watts (maximum)
at 115 VAC, 60 Hz.

Included Accessories—Maintenance manual.

ORDERING INFORMATION
613 Storage Display (Horizontal format) .............. $2495

613-1 Storage Display (Vertical format) ................ $2495
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Permanent Copies Of Stored Displays
Copy Costs As Low As 6 Cents A Copy
Accurate 8%2” x 11” Information Copy

User Convenience

The 4601 Hard Copy Unit is a convenient, economical way of
permanently copying alphanumeric and graphic displays. High
resolution displays obtained on the 611 Storage Display or
4002A Graphic Computer Terminal are copied by the 4601,
providing an accurate representation of the stored display on
3M Type 777 Dry-Silver Paper.

Copy command is initiated manually by pressing a front panel
control, or by supplying an external command under program
control.

CHARACTERISTICS

Copy Size—Adjusted to 8%2 x11 inches at factory, variable
between 8% x6 and 8% x 14 inches.

Copy Time— 18 seconds for first copy.
Warmup Time— 20 minutes.

Resolution (with 3M Brand Type 777 Paper)—Essentially the
same as displayed on the 611 Display Devices or 4002A
Graphic Display Terminal. Actual-size copies of a 4000-char-
acter display, based on a 90 x 70-mil matrix, are clearly leg-
ible.

Power Source (factory-wired options)—90 to 136 Vac, 115V
nominal, 50 to 60 Hz. Maximum power consumption is 1450 W
for first 40 seconds after turn on, 220 to 520 W for normal
operation, 100 W standby.

Included Accessories—Two 6-foot interconnection cables; 8-
foot detachable power cord.

ORDERING INFORMATION

4601 Hard Copy Unit .............................. $3995
115-volt, 60-Hz power
4601-1 Hard Copy Unit ............................ $3995

230 volts, 50-Hz power

Paper—One roll is included with the 4601. Refills are avail-
able from Tektronix, Inc.

For one roll, order 006-1603-00 ....................... $40
For one carton of 4 rolls, order 006-1603-01 ........... $143

OPTIONAL ACCESSORIES
Copy Catcher, Order 016-0298-00 .................... $101

Hard Copy Units 4601

Provide clear copies of graphic and alphanumeric data 4610

Dry-Process Hard Copies from Graphic Computer Terminals and
Storage Display Units

Same Resolution as Storage Crt

Copies in Only 18 Seconds

Sharp, permanent hard copies are made from the crt display
of 613 Storage Display, or any 4010-family Computer Display
Terminal by the 4610 Hard Copy Unit. The 4610 can be multi-
plexed to provide a copying capability from one to four
Computer Display Terminals and/or 613 Storage Displays.

Operation is simple. A single push-button control on the 4610
front panel or a rocker switch on the computer: terminal initi-
ates copy-making manually, or program control will accom-
plish it from the computer.
CHARACTERISTICS

Copy size— 8%2 x 11 inches.

Copy Time— 18 seconds for first copy.

Warmup Time— 20 minutes.

Resolution (with 3M brand Type 777 paper)—Essentially the
same stored on the display.

Power Source (factory-wired options)— 90 to 136 Vac, 115 volt
nominal, 50 to 60 Hz. Maximum power consumption 1450 watts
for first 40 seconds after turn-on, 220 to 520 watts for normal
operation, and 100 watts standby.

Included Accessories— 8-foot detachable power cord, 10 ft. inter-
connecting cable.

ORDERING INFORMATION

4610 Hard Copy Unit .......:cossmevemsasswaismennes $3895
115-volt, 60-Hz power
4610-1 Hard Copy Unit ............................ $3895

220-volt, 50-Hz power.

Option 1 Multiplexing Circuitry .................. Add $400
Provides copying capability from one to four Computer Dis-
play Terminals or 613 Display Unit. Applies to both 4610 and
4610-1.

Option 2 ..... » i) MY NG Sk, o lm B Add $400
Compatible with 4014-1 and 4015-1 Computer Display Terminals.

Paper—One roll is included with the 4610 or 4610-1. Refills
are available from Tektronix, Inc.

For one roll, order 006-1603-00 ..................... $40
For one carton of 4 rolls, order 006-1603-01 ........... $143

OPTIONAL ACCESSORIES
Copy Catcher, order 016-0298-00 .................... $101
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Hard Copy Unit

Hard Copies of 4023 Alphanumeric Terminal
Displays

NEW
4623

Simple, Quiet Operation
Completely Self-Contained

Dry Process Developing

The 4623 Hard Copy Unit is designed to produce permanent
high quality, 8%2"” x 11” copies from the 4023 refreshed alpha-
numeric terminal. Operation is simple and quiet, with dry-
process development’ within one lightweight unit.

Installation is easy and simple. The 4623 is plug-to-plug com-
patible to the 4023. Four-channel input, which accommodates
up to four 4023’s, is standard, allowing copying capabilities
from one to four terminals.

DESIGN CHARACTERISTICS

Standard copy size adjustment is 8%z inches by 11 inches for
horizontal raster display (4:3 aspect ratio). Copy time is approxi-
mately 18 seconds for the first copy and about 8 seconds for
additional copies of the same display. Machine warmup time is
20 minutes. The recommended ambient temperature for opera-
tion is 0°C to +35°C.

Remote Signal Inputs—Remote copy. A logic level “LO”
(ground closure) initiates a copy command.

Power Requirements—The 4623 operates on 100, 115, 200, or
230 Vac, 50-60 Hz. These are factory-wired options.

Included Accessories—One 10-foot 15-pin interconnecting ca-
ble.

ORDERING INFORMATION
4623 Hard Copy Unit .............................. $3395
Option 1 Copy Counter .......................... Add $50

Standard color is tan if color is not specified.

Option 56 Gold ......................ccvvvnin.. Add $40
Option 57 Red .................cciviinninnann. Add $40
Option 58 Green ................ccoviiinninnn. Add $40

Paper—One roll is included with the 4623. Refills are available
from Tektronix, Inc.

For one roll, order 006-1603-00 ....................... $40
For one carton of 4 rolls, order 006-1603-01 ........... $143
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Video Hard Copy Unit

Dry Process Development within One
Lightweight Unit

4632

Permanent 8%2” x 11” Gray Scale Copies From Standard Video
Signals And Refreshed Terminals

Simple, Quiet Operation

Completely Self-Contained. Dry Process Developing

The 4632 Video Hard Copy Unit provides permanent hard copies
from standard composite video signals and from digital video
signals of refreshed alphanumeric/graphic terminals. The 4632
provides both high contrast (black and white) or gray scale
copies. The 4632 development is a dry process and is com-
pletely self-contained, lightweight and quiet. The 4632 is easily
interfaced to a video system or refreshed terminal by a single
cable. As an option, it can be multiplexed to provide copying
capability from one to four video sources.

DESIGN CHARACTERISTICS

Standard Copy size adjustment is 8%z inches by 11 inches for
horizontal raster display (4:3 aspect ratio). Copy time is approxi-
mately 18 seconds for the first copy and about 8 seconds for
additional copies of the same display. Machine warmup time is
20 minutes. The recommended ambient temperature for opera-
tion is 0°C to +35°C.

Input Requirements—Input signals may be any one of three
configurations: composite video, video with horizontal and
vertical drive, or video with composite sync. Input video ampli-
tude is from 0.3V to 5V. Impedance is 75 ohms, loop-through.
Return loss is at least 46 dB. Common mode rejection is at
least 30 dB. Maximum input is 10 Vdc plus peak ac. Input
sync amplitude is 0.3V to 8V p-p; impedance is 20 k.

Power Requirements—The 4632 operates on 110-115 Vac, or
200-230 Vac, 50-60 Hz; these are factory wired options.

Included Accessories—Users manual, one 75-ohm termination.

ORDERING INFORMATION

4632 Video Hard Copy Unit ......................... $3395
Option 1, Copy Counter ........................ Add $50
Option 2, 4-channel Multiplexer ................. Add $500
Option 3, Set up for 625 Line, 50 Hz Field

Operation ............ .. .. iiiiiiinininnnnnnnnn No Charge
Option 4, Set up for 1029 Line, 60 Hz Field

Operation ...............cc0iiiiiiiiiniinnennns No Charge

Paper—One roll is included with the 4632. Refills are available
from Tektronix, Inc.

For one roll, order 006-1603-00 ...................... $40
For one carton of four rolls, order 006-1603-01 ........ $143
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The
4010 Family
of Terminals

Terminal Products

The 4010 family of terminals, (the 4010, 4012, 4013, 4014, and
4015), have capabilities to fit a variety of situations. The 4010
family can be adapted to most computer systems and tasks by
using the right combination of interfaces, software, and pe-
ripheral equipment.

They are each shipped with a Standard Data Communication
Interface installed if no option is specified. Also available is
an option (option 1) for full or half duplex Data Communica-
tion system operations. Six additional options are also offered
to provide connections at the TTY port of the most commonly
used minicomputers. (Special TTY interfaces are available by
special quote). In addition, there are two code converting inter-
faces available for operation in a 2741 environment or a CDC
synchronous environment.

A complete line of software which can be used with any of
the 4010 family of terminals further increases flexibility of
application. (Software listed on page 309).

Any of the 4010 family can be used with the 4911 Paper Tape
Reader/Perforator Unit, the 4921 and 4922 Flexible Disc Mem-
ory Units and the 4953 and 4954 Graphic Tablets.

Model variations are also available to be compatible with the
4610 Hard Copy Unit, providing permanent copies of display
information.




4010
4010-1

Computer Display Terminal
For low-cost graphics and alphanumerics

Supports Alphanumeric Plus Low-Cost Computer Graphics
Convenient Pedestal Design for User Environments
Flicker-Free Storage Display

Complete Software Support

Despite its low price, the 4010 Computer Display Terminal is
a data handling tool of great capacity and flexibility. The
pedestal minibus design opens the way to a variety of system
concepts. You can start with a simple, low-cost terminal,
leaving room for future expansion, or you may enlarge it with
a variety of options for larger systems.

With the 4010-1, permanent hard copies of displayed data can
be obtained, using a 4610 Hard Copy Unit.

Physical Configurations—The keyboard and display unit may be
secured at the top of the pedestal in a convenient free-standing
model, or may be mounted on a desktop. An extra-cost rack-
mount is also available.

The Keyboard—The 4010 has a TTY style keyboard featur-
ing 63 printing characters (including upper case alphanumer-
ics), and standard ASCII control characters. Convenient rocker
switches above the keyboard select Local or Line operation
and (on the 4010-1) produce hard copies from the 4610. In-
dependently-operated X and Y axis thumb-wheels position the
Graphic Cursor in the Graphic Input Mode.

Operating Modes—Three operating modes can be selected from
the keyboard or the computer. In Alphanumeric mode, 35 lines
of 74 characters each constitute a full display screen. In
Graphic Display mode, the terminal produces clear, accurate
vector display in response to computer commands. In Graphic
Input Mode, operator/computer interactivity is permitted.

Minibus Extender, Option 30—This circuit card allows up to
5 additional interfaces, options and/or peripherals to be
plugged into 4010-Series terminals.

DESIGN CHARACTERISTICS
Screen Size—The screen is a direct-view storage crt 8% inches
wide by 63 inches high.
Format—The 4010 allows 74 characters per line, and 35 lines
(2590 characters) per full screen.

Character Set—Includes 63 printing characters (TTY ASCII
Code).

Character Generation— 5 x7 dot matrix. Up to 1200 Charac-
ters per second.

Graphic Display Mode—Vectors only. There are 1024 X by 1024
Y addressable points, and 1024 X by 780 Y viewable points.

Graphics Input Mode—A thumb-wheel controlled cursor for 3
through 1023 X, and 0 through 780 Y addressable points.

ORDERING INFORMATION
4010 Computer Display Terminal with Standard

Data Communications Interface ..................... $3995
R4010 Computer Display Terminal with Standard

Data Communications Interface (Rackmount) ......... $4395
4010-1 Computer Display Terminal with Standard

Data Communications Interface ..................... $4395
R4010-1 C‘ompuier Display Terminal with Standard

Data Communications Interface (Rackmount) ......... $4795
Option 30 Minibus Extender ...................... Add $95
Minibus Extender added later, order 018-0069-00 ....... $100

Computer Display Terminal
A high resolution, cost-effective graphic terminal

4012

Low-Cost Full Range Performance
Upper and Lower Case Alphanumerics
Graphic Capability With High Resolution
Full ASCII Character Set

The 4012 Computer Display Terminal adds keyboard selection
of the full ASCII set of 96 upper and lower case printing char-
acters, or the 63 character TTY subset. In addition, the 4012
offers higher resolution graphics in two operational modes.
The 4012 is compatible with the 4610 Hard Copy Unit, for pro-
viding permanent copies of display information.

The Display—The TEKTRONIX storage display tube permits cir-
cuit simplification, making the 4012 easy to operate, inexpen-
sive to maintain, and economical to purchase.

The Keyboard—Alphanumeric and control key entries are made
directly from the keyboard. The TTY upper case subset is en-
abled by a special TTY lock key. Character repeat is accom-
plished by holding a key down. The graphic cross-hair cursor
is controlled by keyboard thumb-wheels.

Physical Configurations—The keyboard and display unit may
be secured to the top of the pedestal in a convenient free-
standing model, or may be mounted on a desktop. An extra-
cost rackmount version is also available.
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The Pedestal—The 4012 pedestal contains the Power Supply
and the Terminal Minibus. The Minibus adaptability makes the
4012 an extremely versatile data-handling device.

Operating Modes—Alphanumeric mode uses the full upper and
lower case ASCII character set, or the TTY upper case subset.
In Graphic Display mode, vector displays are drawn in response
to computer commands. In Graphic Input mode, the thumb-
wheel controlled cross-hair cursor can be positioned on the
display, for operator/computer interactivity.

DESIGN CHARACT