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MARKETING SALES RELEASE

SONY/TEKTRONIX TYPE 323 PORTABLE OSCILLOSCOPE

Major Sales Features

- Portable - compact size, 7 1b weight (with batteries) and
freedom of choosing AC, DC or internal battery power.

- Low Power Consumption - The instrument may be operated on
internal batteries up to 8 hours or more. Actual operating
time is dependent on trace intensity, display amplitude,
signal frequency and temperature of batteries during last
charge cycle. A '"worse case" situation would permit battery
operation for at least 3.4 hours. Power consumed from an
external DC source may be up to 4.5 watts (typically 1.6 W).
Up to 14 watts are required when operating from external AC.

- 4 MHz bandwidth at 10 mV/div. A X10 gain provides 1 mV/div
at 2.75 MHz bandwidth. No delay line.

- Bright Trace - Efficient design of CRT electron optics combined
with P31 phosphor provides a trace brighter than the 321A which
has twice the accelerating potential. (4 kV vs 2 kV)

- Simple Triggering - A single knob provides automatic operation
or manual trigger level selection + or - slope. With no input,
automatic triggering provides a bright baseline at all sweep
speeds.

- All solid-state.

Potential Markets

The combined portability and performance of the Type 323 make
an attractive measurement package for use in ''on site"
maintenance applications. Potential markets are: maintenance
of industrial control equipment, communications equipment,
aircraft instrumentation, marine instrumentation, computers and
business machines.
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Sony/Tektronix Type 323 Portable Oscilloscope - continued

Price: Type 323 - $850

Public Announcement: May 27, 1968

Support Activities:

Advertising - Spec Sheets in the Field Office by May 27, 1968.

——  News Release mailed to magazine publisher: May 23,
1968. Feature article in May 27 issue of ELECTRONICS
magazine. Article in August issue of SERVICE SCOPE.
Included in August Catalog Supplement.

Product Technical Information - PRB information in Field Office by
May 27, 1968.

Marketing Product Administration -

First Demo Availability - June 7, 1968

First Customer Availability - June 21, 1968
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PERFORMANCE

UNUSUAL FEATURES

The following features of the 323 differ
from previous Tektronix practices or are
otherwise noteworthy. They are summarized
here for convenient reference. More
detailed information is provided in the
Instruction Manual and the Engineering
Instrument Specification.

1. Power Supply

a.

TEK 323 RB

Batteries can be charged at full
rate even while instrument is
operating. Line voltage must
however, be at least 98 V (196 V
when connected for 230 V line)
otherwise charge rate may be
reduced.

Battery pack and charger circuitry
may be removed as a unit and
operated independently of the
instrument. This allows the

323 to be powered by a second
battery pack while the first is
being charged.

The 323 will automatically switch
to battery operation when
connected to an AC line whose
voltage drops below the required
minimum. There is no front panel
indication of the change and the
LOW BATT indicator will not
operate until the batteries are
discharged.

Conversely, no such automatic
switch-over occurs when the 323
is operated from an external DC
source. The LOW BATT indicator
will operate when source
voltage drops below the required
minimum.

Battery playing time may vary

from about 3.5 hours to more than
10 hours depending upon control
settings and vertical input signal
characteristics. Increases in
signal frequency, display vertical
amplitude and CRT cathode current
(Intensity control setting) will
all reduce play time. '
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John Thompson, 5-16-68

Selection of an external DC

source by means of the rear |
panel switch will prevent

operation from internal

batteries or the AC line.

An external DC source of
incorrect polarity will blow
F501 mounted on the power
regulator board. Access
requires removal of instrument
cabinet and power regulator
enclosure cover.

The power cord does not have
UL approval due to the small
conductor size. Conductors are
22 AWG and current should be
restricted to 4 amps maximum if
the cord is used for other
purposes.

Sweep Trigger and Horizontal

ae.

The TIME/DIV control rotates
continuously and permits direct
switching from the fastest
sweep speed to the External
Horizontal mode. The risk .
of phosphor burns is minimized
by the limited current available
from the HV supply.
1
|
|

Trigger slope switching occurs
as the LEVEL control is rotated
through its center position.

The AUTO mode is not of the |
"bright-line" type but the |
auto repetition rate is |
switched by the TIME/DIV control

to minimize baseline intensity
variations.

Vertical amplifier risetime

is equal to less than 0.2 major
division at maximum magnified
sweep speed.

--continued



Performance - continued

UNUSUAL FEATURES (continued)

3. Display and Graticule

aoe

There is noticeable deflection
defocussing on the horizontal
axis. This is mostly due to
the relatively large deflection
angle required to minimize CRT
length.

No graticule illumination is
provided.

A mesh filter must be installed
in order to meet published EMI
specifications. This filter

is an optional accessory (PN
378-0596-00) and installation
renders the graticule invisible.
It should be recommended only
when maximum EMI capability

is mandatory.

6-3-68
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FACTORY CALIBRATION PROCEDURE

CONTENTS:

This is the guide for calibrating new instruments in
Product Manufacturing. The procedure consists of 4
sections:

Equipment Required This procedure is
' company confidential

Factory Test Limits - Factory Test Limits are
limits an instrument must meet before leaving
Manufacturing. These limits are often more
stringent than advertised performance require-
ments. This 1is to insure that the instrument
will meet advertised requirements after ship-
ment, allows for individual differences in

test equipment used, and (or) allows for changes
in environmental conditions.

October 1968

Short Form Procedure - The Short Form Procedure For all serial
has the same sequence of steps and the same numbers.

limits on checks or adjustments as the Main
Procedure.

Main Procedure - The Main Procedure gives more
detailed instructions for the calibration of

the instrument. This procedure may require that
some checks and adjustments be made so that
performance is better than that required by

the Factory Test Limits. This insures the
Factory Test Limits will be met when side

panels are added, permits some normal variation
in test equipment and plug-in scopes, etc.

Abbreviations in this procedure will be found
listed in TEKTRONIX STANDARD A-100. Definitions
of terms used in this procedure may be found in
TEKTRONIX STANDARD A-101.

In this procedure, all front panel control labels
and Tektronix instrument names are in capital
letters (VOLT/DIV, etc). Internal adjustment
labels are capitalized only (Gain Adj, etc).

CHANGE INFORMATION:

This procedure has been prepared by Product Manufac-
turing Staff Engineering. For information on changes
made to this procedure, to make suggestions for
changing this procedure, or to order additional
coples: please contact PMSE, 39-307.

© , 1968 TEKTRONIX, INC., PO Box 500
BEAVERTON, OREGON. All rights reserved.

PMSE COMPANY CONFIDENTIAL
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EQUI

PMENT REQUIRED:

The following equipment is necessary to complete this procedure:

a.

o
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*
= b b e b e e e e e

TEKTRONIX Instruments

TYPE 544, 546, or 547 OSCILLOSCOPE

TYPE 1Al PLUG-IN UNIT

TYPE 191 CONSTANT AMPLITUDE SIGNAL GENERATOR
TYPE 106 SQUARE WAVE GENERATOR

TYPE 184 TIME MARK GENERATOR

TYPE P6006 10X PASSIVE PROBE

TYPE P6028 1X PASSIVE PROBE

Test Fixtures and Accessories

76TU Line voltage control (067-0048-00)
Standard Amplitude Calibrator (SAC) (067-0502-00)

DC Voltage Bridge (067-0543-99)

600 Volt Variable DC Supply (PMPE Dwg #1421A)
Microphonics Shock Hammer (PMPE Dwg #1283-B)
Input RC Normalizer (47pF) (067-0541-00)
Probe Simulator (067-0541-00)

Input RC Normalizer (62pF PMIE Dwg #2018C)
Sine Wave Generator (067-0542-99)

BNC T Male to 2 Female (103-0030-00)

Patch Cord BNC to Banana plug (012-0091-00)
Patch Cord BND to BNC (012-0087-00)

509 BNC cable (012-0057-00)

50 Termination (011-0049-00)

500 10:1 Attenuator (011-0059-00)
Calibration Shield (067-0571-00)

500 dummy load (308-0362-00)

Other Equipment

Variable DC Power Supply 6 to 16 Volts @ .8amps
20,000Q/volt multimeter

Note: The probe simulator
is identical to the input RC
Normalizer except it is com-
pensated to each TYPE 323.

*This equipment must be traceable to NBS for instruments certification.

Substitute test equipment may be used.
approve any substitutions.

The Plant Staff Engineer must
All equipment listed must perform within

its manufacturer's specifications, unless otherwise stated.

Oct 1968
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FACTORY TEST LIMITS

Factory Test Limits are qualified by the conditions specified in the main body of the

Factory Calibration Procedure.

The numbers and letters to the left of the limits

correspond to the procedure steps where the check or adjustment is made. Steps with-
out Factory Test Limits (setups, presets, etc.) are not listed. Instruments may not
meet Factory Test Limits if calibration or checkout methods and test equipment differ
substantially from those in this procedure.

o

5'0Q D AL O

CHARGING CURRENT

Charging Current: 180mA *10mA
Regulation: +4mV

Regulation with dummy load: *2mV

POWER SUPPLIES

-1.9kv, *17%
300upa, *57%

High voltage:
Intensity Limit:
CAL OUT: .5V *.5%
+5V: *1.5%

-5V range: <-4.85 to >-5.15V
-5V: *.5%

+175V: +8%, -47%

+100V: 57

+14vV: +20%

Idle current: <230mA

REGULATION AND RIPPLE

Ripple: Power Supply ripple, max-
+5V 10mv
-5V 10mv
+14V 200mv
+100V 200mV
+175V 750mV
Regulation:
Power Supply deviation
+5V .025v
-5V .03V
+14vV 2.8V
+100V 5.0V
+175V 14.0v
-1.9kv .019kV
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11.

12.

13.

Fh® A0 D

LOW BATTERY INDICATOR

6.25V +5%

VAR V/DIV BAL AND VERT X10 BAL

+.5div
+1div

Var V/Div Bal:
Vert X10 Bal:
MAXIMUM VERTICAL INPUT VOLTAGE

500V

LIMIT CENTERING

.08div

TRACE ROTATION AND GEOMETRY

TRACE ROTATION range: &°
Geometry Vert: .ldiv
Horiz: .ldiv

GAIN

Vert X1 Gain Range + and -5%
Vert X10 Gain Range + and -5%

VOLTS/DIV

Volts/Div Accuracy: *1%
VERT POSITION Range: 5.5div
5DIV CAL: +.5%

VARIABLE: 2.5:1

5DIV CAL X10 VERT Gain: *17




14.

16.

17.

19.

20.

21.

O AN T

23.

HI FREQ COMPENSATION

HF compensation: +1.5%, -1.57%,

2.5% P-P

X10 Transient Response *1.5%,
2.5% P-P

BANDWIDTH

Bandwidth: 4.1MHz

X10 VERT GAIN Bandwidth: 3.0MHz

MAXIMUM POWER COMSUMPTION

4. 4w

MAXIMUM HORIZ INPUT VOLTAGE

300V

MAG REGISTRATION

*1ldiv, from X1 to XI10

TIMING

X1l Gain: *27 over 8div
VARIABLE TIME/DIV: 2.5:1

Sweep Length: 10.5div to 1lldiv
X10 Gain 2% over 8div

Horiz POSITION Range: end of
trace must cross graticule
center at each rotation extreme

TIME/DIV ACCURACY

+3% over 8div
*4% over 2div
TIME/DIV Accuracy *2% over 8div
*3% over 2div

X10 HORIZ MAG

OCF 1968 323

24. EXT HORIZ
a. Deflection factor: .25V/div
*20%
b. EXT HORIZ VAR: 10:1
c. EXT HORIZ 10X ATTEN: 2%
f. Input Capacity: 62pF, *4pF
g. EXT HORIZ Bandwidth: 15kHz
25. VOLTS/DIV COMPENSATION
b. Input Capacity: 47pF 4pF
c. VOLTS/DIV compensation: *1%
26. MICROPHONICS AND GATE CURRENT
AND INPUT NOISE
a. Microphonics: 1div, max, no ringing
type
b. Gate current: <50pa
c. Input noise: <.ldiv
27. VERTICAL AC COUPLED BANDWIDTH
<2Hz
28. TRIGGERING
a. EXT TRIG DC: 60mV, at 2Hz
b. EXT TRIG AC Low Freq: 60mV, at 30Hz
c. Int TRIG AC Low Freq: .25div, at
30Hz
d. 1Int TRIG AC LF REJ
Trigger rejection: .25div at 5kHz
Triggering: .25div, at 30kHz
e. 40OkHz Triggering EXT: 60mV
INT: .25div
f. Trigger range + and - .85 volts
g. UMHz triggering EXT: 175mV
INT: .7div
29. CALIBRATOR
a. Risetime <2us
b. Rep Rate 750Hz *200Hz
c. Period 45 to 55%
30. EXT BLANKING
+3V applied
THE END



SHORT FORM PROCEDURE

Factory Test Limits are limits an instrument must meet before it leaves Manufacturing;

therefore, it must be possible to inspect to these limits.

Because of normal variations

in test equipment and plug-in scopes, addition of side panels, etc, it is necessary to

set up some circuits so their performance is better than required by Factory Test Limits.

Therefore, the instructions given in the Factory Calibration Procedure may call for
checks or adjustments which result in less error than that allowed by the Factory Test

Limits.

o]
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PRELIMINARY

Make General Inspection
Presets
Check resistance

CHARGING CURRENT

Check charging current:

180mA *10mA

Check Regulation: *4mV

Check Regulation with dummy load:
+2mV

Check EXT DC resistance

POWER SUPPLIES

Adjust High Voltage, R513: -1.9kV
Adjust Intensity Limit, R583: 300mA
Adjust CAL OUT, R552: .5V

Check +5V: *1.5%, max

Check -5V range, R566: <-4.85V to
>=5.15V

Adjust -5V, R566
Check +175V, +100V, and +14V
Supplies

+175 +8%, -4%

+100 5%

+14 *20%

Check Idle Current: <230mA

REGULATION AND RIPPLE

Check Ripple
Check Regulation

323
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10.

LOW BATT INDICATOR

Check low BATTERY INDICATOR

6.25V *5%

VAR V/DIV BAL AND VERT X10 BAL
Adjust Var V/Div Bal, R40

Adjust Vert X10 Bal, R39

MAXIMUM VERTICAL INPUT VOLTAGE

500V

UPPER DEFLECTION PLATE DC LEVEL AND
LOWER DEFLECTION PLATE DC LEVEL
Adjust UPPER DEFLECTION PLATE DC
LEVEL, R91

Adjust LOWER DEFLECTION PLATE DC
LEVEL, R93

Initial Adjust Limit Centering, R66

LIMIT CENTERING

Adjust Limit Centering, R66

ASTIGMATISM

Adjust ASTIGMATISM, R597




CALIBRATION

11. TRACE ROTATION AND GEOMETRY

Check TRACE ROTATION range: 4°
Adjust TRACE ROTATION, R592
c. Adjust Geometry, R593

o'

Vert: .ldiv
Horiz: .ldiv
12. GAIN

b. Check Vert X1 Gain range and
set gain, R69: + and - 5%

c. Check Vert X10 Gain range and
set gain, R46: + and - 5%

13.  VOLTS/DIV

Check VOLTS/DIV accuracy: *1%
Check INPUT switch

Check VERT POSITION range: 5.5div
Check 5DIV CAL: .5%

Check VARIABLE: 2.5:1

Check 5div CAL X10 VERT GAIN:

L WO I = W o B o i 11}
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14. HI FREQ COMPENSATION

b. Adjust HF Compensation: *1.5%
-1.5%, 2.5% P-P

c. Check X10 Transient response:
*1.5%, 2.5% P-P

15. TRIGGER TAKEOFF COMPENSATION

Adjust trigger takeoff compensation,
C201

16. BANDWIDTH

b. Check bandwidth: >4.1MHz at -3dB
c. Check X10 VERT GAIN bandwidth:
>3.0MHz at -3dB
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17.

18.

19.

20.

21.

(LI = Mo Tl e i)

22.

23.

NOTES

MAXIMUM POWER COMSUMPTION

LAY

EXT HORIZ BAL

Adjust EXT HROIZ Var Bal, R218

MAXIMUM HORIZ INPUT VOLTAGE

300V

MAG REGISTRATION

Adjust mag registration, R439:
tldiv from X1 to X10

TIMING

Adjust X1 Gain, R401: *27% over 8div
Check VARIABLE TIME/DIV 2.5:1

Adjust sweep length, R347

Adjust X10 Gain, R433

Check Horiz POSITION range

end of trace must cross graticule
center at each rotation extreme

HIGH SPEED TIMING

Adjust High Speed Timing, C446,
C454, and C432

TIME/DIV ACCURACY

Check X10 HORIZ MAG, *3%, over 8div
4%, over 2div
Check TIME/DIV ACCURACY: 2%, over
8div
+3%, over 2div




24.

AN o

H @

25.

27.

28.

CALIBRATION

EXT HORIZ

Check Deflection factor

Check EXT HORIZ VAR: 10:1
Check EXT HORIZ 10X ATTEN 27
Adjust 10X ATTEN compensation,
C206

Check EXT HORIZ AC

Check INPUT Capacity: 62pF,
+4pF

Check EXT HORIZ Bandwidth:
15kHz

VOLTS/DIV COMPENSATION
Check Input Capacity: 47pF,
+4pF

Adjust VOLTS/DIV COMPENSATION:
*17

MICROPHONICS AND GATE CURRENT
AND INPUT NOISE

Check microphonics: <ldiv
no ringing type

Check gate current: <50pa
Check Input noise: <.ldiv

VERT AC COUPLED BANDWIDTH

<2Hz

TRIGGERING

Check EXT TRIG DC: 60mV, at 2Hz

Check EXT TRIG AC Low Freq:
60mV, at 30Hz

Check INT TRIG AC Low Freq:
.25div, at 30Hz

Check INT TRIG AC LF REJ

Trigger rejection: .25div, at 5kHz

Triggering: .25div, at 30kHz
Check 400kHz triggering
EXT: 60mV
INT: .25div
Check Trigger Range: + and -
.85 volts
Check 4MHz triggering
EXT: 175mV
INT: .7div

Oct 1968
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NOTES

29. CALIBRATOR
a. Check Risetime: <2uS
b. Check Rep Rate: 750Hz *200Hz
c. Check period: 457 to 55%
30. EXT BLANKING
Check Ext Blanking: +3V applied
THE END




1.

PRELIMINARY

CALIBRATION

a. Check

fuses:

F601 .2 slo blo 115V
.1a slo blo 230V

F501

b. Prese

Preset ex
Battery P
VOLTS/DIV
VARIABLE
INPUT
POWER

la fast

ts

ternal
ack

X10 VERT GAIN
Vert POSITION

X10 HORIZ

MAG

Horiz POSITION

FOCUS
INTENSITY
TIME/DIV
VARIABLE
TRIGGER

Trigger selector

switch
ATTEN

Preset all internal adjustments to

midr range.

e. Resistance

Controls
FULL CHG
.01

CAL

GND

ON

off
midrange
off
midrange
midrange
cew

1mS

CAL

+ AUTO

INT TRIG AC

1X

Use the multimeter and connect the -

lead to GND.

as follows:

Black/white Battery Pack lead
Fixed tap on TRIGGER pot (+5)

Bottom Terminal on TRIGGER pot (-5V)

Pad BJ of main board (+14V)
Pad AN of main board (+100V)
Pad AO of main board (+175V)

Set POWER switch to OFF.

Oct 1968

Check main frame resistance

Ul
e
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NOTES

All rear panel, side panel, and
front panel controls will be
treated as front panel controls.

X1k scale
- X1k scale
X1k scale
X1k scale
X100k scale
X100k scale




CALIBRATION

23a. (CONT)

and <.08div error between any two of
the center 8 graticule divisions. Check
accuracy from the 2nd to the 98th marker.

TIME/DIV TYPE 184 Marks/div
5us .5uS 1
10us 1us 1
20uS 1us 2
50usS 5us 1

b. Check TIME/DIV Accuracy +2% over 8div
+39 over 2div

Set X10 HORIZ MAG off, Check as in

the following table for <.16div error
in the center 8 graticule divisions and
<.06div error between any two of the
center 8 graticule divisions:

TIME/DIV TYPE 184 Marks/div
5uSs 5uS 1
10us 10us 1
20uS 10uS 2
50uS 50uS 1
. 1mS . 1mS 1
.2mS . 1mS 2
. 5mS . 5mS 1
1mS 1mS 1
2mS 1mS 2
5mS 5mS 1
10mS 10mS 1
20mS 10mS 2
50mS 50mS 1
.18 .18 1
.2 S .15 2
.58 .58 1
158 1S 1

Remove markers.

24. EXT HORIZ

a. Check Deflection Factor .25V/div
. t20%

Set TIME/DIV to EXT HORIZ and trigger
selector switch to EXT HORIZ DC. Connect
a 2V square wave from SAC to EXT HORIZ
INPUT. Check deflection for 6.6 to 10div.

Oct 1968 323
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CALIBRATION NOTES

24, (CONT)

b. Check EXT HORIZ VAR 10:1

Rotate variable ccw and check for
not more than one tenth the deflection
checked on the previous step.

¢. Check EXT HROIZ 10 X ATTEN +2%

Adjust EXT HORIZ VAR for exactly 5div.
Set ATTEN to X10 and SAC to 20V. Check
for 4.9 to 5.1div of deflection. Set
variable clockwise.

d. Adjust 10X ATTEN Compensation

Connect 10X probe to Main Board pad T
(Q215 source) and adjust C206 for flat
top. Remove probe.

e. Check EXT HORIZ AC

With the horizontal POSITION control,
position the left dot to graticule
center. Set the trigger selector switch
to EXT HORIZ AC and note deflection
centers horizontally around graticule
center. Install Calibration shield.

Set ATTEN to lX.

f. Check Input Capacity 62pF, *4pF,
max

Set 106 to lkHz connect to 323 with

50Q Termination and 62pF input standard.
Connect Sine Wave Generator to vertical
input and adjust for 6div or 20Hz. Adjust
106 for 5div Horiz deflection. Check for
<.15div overshoot or undershoot.

g. Check EXT HORIZ Bandwidth 156kHz

Connect Sine Wave Generator output through
a BNC T connector to TYPE 323 vert INPUT
and EXT HORIZ INPUT. Set ATTEN to 1X and
INPUT switch to GND. Adjust generator
Amplitude and Frequency for 10div at lkHz.
Change Frequency to 15kHz and check for

at least 7.1div of horizontal deflection.
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CALIBRATION NOTES

25. VOLTS/DIV COMPENSATION

a. Setup

Set TYPE 323 VOLTS/DIV to .01, VARI-
ABLE to CAL, and TIME/DIV to .5mS.
Connect the following from the TYPE 106
HI AMPLITUDE OUTPUT jack to the TYPE
323 VERT INPUT: 5092 BNC cable, 10X
attenuator, 50Q terminator, and 47pF
normalizer. Set TYPE 106 for 5 divi-
sions at lkHz.

b. Check Input Capacity 47pF +4pF

Check leading edge of square wave for
not more than .2div overshoot or
undershoot.

e. Adjust VOLTS/DIV compensation 13%

Replace 47pF normalizer with the Probe
Similator. Adjust Probe Similator :for
best front corner. Maintain 5 divivions
of display and adjust, as in the follow-
ing table, for best square wave:

VOLTS/DIV Corner Flat Top
.02 C28B C28A
.05 C29B C29A
.1 C23B C23A

Remove 10X attenuator
.2 Check
.5 Check
1 C24B C24A
Remove 500 termination
2 Check
5 Check
10 C25B C25A
20 Check

Remove calibration sheild.

26. MICROPHONICS AND GATE CURRENT AND

INPUT NOISE

a. Check microphonics: <1div, no
ringing type

With VERT SET at .0lV/DIV, X10

VERT GAIN ON, and Input sw in DC.
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CALIBRATION NOTES

26a. (CONT)

place micro shock hammer at top
center of front panel. Raise weight
to top and let fall. Check for less
than ldiv of microphonics.

b. Check gate current: <&0pa, max
Set INPUT from DC to GND and check
trace shift, .05div, max.

e. Check input notse: <.1div

Check with Input sw at GND, and with
input sw at DC with 10X probe (shorted).
Set X10 Vert gain off.

27. VERTICAL AC COUPLED BANDWIDTH <2Hz

Set TYPE 323 TIME/DIV to .1S. Set
VOLTS /DIV to .0l and INPUT switch AC.
Adjust generator amplitude for 6div

of 1kHz signal. Change generator
Frequency to 2Hz and check for not less
than 4.2 divisions of deflection.

28. TRIGGERING

a. Check EXT TRIG DC 60mV at 2Hz

Set trigger selector to EXT TRIG DC

and insert signal to input and EXT TRIG
Input using a T connector. Readjust trigger
for a stable display using no more than

60mV of 2Hz signal.

b. Check EXT TRIG AC Low Freq 60mV,
at 30Hz

Set generator Frequency to 30Hz. Set
TIME/DIV to 5mS and trigger selector to
EXT TRIG AC. Adjust TRIGGER for stable
display using no more than 60mV of 30Hz
signal.
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o CALIBRATION NOTES

28. (CONT)

c. Check INT TRIG AC Low
Freq .25div, at 30Hz

Set INPUT switch to DC and adjust
VARIABLE for 5div. Set VOLTS/DIV
to .2. Set trigger selector to INT
TRIG AC and adjust TRIGGER for a
stable display.

d. Check INT TRIG AC LF REJ
trigger rejection: .25div at 5kHz
triggering: .26div at 30kHz

Set generator Frequency to 5kHz and
TIME/DIV to .lmS. Set trigger selector
to INT TRIG AC LF REJ and check that
the display cannot be triggered. Set
generator Frequency to 25kHz and adjust
TRIGGER for a stable display.

e. Check 400kHz Triggering
EXT: 60mV
INT: .25div

Set generator Frequency to 400kHz and
TIME/DIV to 5uS. Adjust TRIGGER in each
of the four positions of the trigger
selector switch for a stable display.

f. Check TRIGGER Range + and -.85 Volts

Set VOLTS/DIV to .5 and VARIABLE to CAL.
Adjust generator Amplitude for 4div and
Frequency to 500Hz. Set trigger selector
to EXT TRIG AC. Check for triggering

at least to *.85V on both slopes as the
TRIGGER control is rotated slowly toward
the +AUTO and —-AUTO detents.

Remove input to BNC T.

g. Check 4MHz Triggering
EXT: 175mV
INT: .7div

Monitor the TYPE 191 OUTPUT with the

test scope and adjust for 175mV at 4MHz.
Connect this 4MHz through the BNC T to
the EXT TRIG INPUT. Set X10 HORIZ MAG

on and TRIGGER to AUTO. Set VOLTS/DIV

to .05 and adjust VARIABLE for 2.6div.
Set VOLTS/DIV to .2. Adjust TRIGGER in
each of the four positions of the trigger
selector switch for a stable display.

Rémove inputs.
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CALIBRATION NOTES

29. CALIBRATOR

a. Check Risetime: <2uS

Set TYPE 323 VOLTS/DIV to 5 DIV CAL.
Set trigger selector to INT TRIG AC,
TRIGGER to -AUTO and TIME/DIV to .lmS.
Check risetime for less than .2
divisions.

b. Check Rep Rate  750Hz *200Hz

Set X10 HORIZ MAG off and TIME/DIV
to .2mS. Check time of 1 cycle to be
within 5.2div to 9.ldiv.

c. Check Period 45% to 55%

Set TIME/DIV to .lmS and adjust
VARIABLE for 1 cycle in 10div. Check
leading edge of display to be within
.5div of graticule center.

30. EXT BLANKING

a. Setup

Set VOLTS/DIV to 1, TIME/DIV 10uSEC,
Trigger to + AUTO, INT AC, X10 VERTICAL
and HORIZ to OFF variable to cal. Apply
100kHz from sine wave generator to VERT
INPUT and EXT BLANKING.

b. Check EXT Blanking: +3V applied

Increase Sine wave generator amplitude
to 3V. Note that blanking occurs.

Remove all cables.

THE END
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CALIBRATION NOTES

2. CHARGING CURRENT

a. Check charging current 2a. The batteries should not be

180mA +£10mA discharged below 7 volts when this
adjustment is made. Batteries can
be simulated by 7 volt zener Diode
for making this adjustment.

Connect the Battery Pack to the
variable line voltage source set

at 115VAC. Connect the voltmeter
across R615 and adjust R644 for
54mV. Turn the battery pack switch
to TRICKLE CHG and note a reading
of approx 20mV on the multimeter.

b. Check regulation *4mV

Check regulation while varying
line voltage from 90-136VAC.

e. Check Regulation with dummy
load t2mV

Connect 509 resistor across Pins
BL and WH. Check regulation at
90VAC.

d. Cheek EXT DC resistance

Connect multimeter between EX DC.

pos jack and Pin BL. Check for O
ohms. Connect multimeter between

EX DC gnd and Pin WH. Check for O
ohms. Remove multimeter and AC power
cord. Set battery pack switch to

EXT DC and install in 323.

3. POWER SUPPLIES

a. Setup

Connect +8V from the variable DC
Power Supply to the TYPE 323 EXT DC
jacks. Set POWER switch to ON.

b. Adjust High Voltage -1.9kV, +1%

Connect DC Voltage Bridge between
GND and pad K on the lower HV board
and adjust R513 for -1.9kV, *.019kV.
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3.

CALIBRATION

(CONT)

ec. Adjust Intensity Limit 300ua, *5%

Connect the multimeter between GND and
pad K on the upper HV board. Rotate
the INTENSITY control full cw and
adjust R583 for +.9V, *.045V, on the
meter. Rotate the INTENSITY control
full ccw.

d. Adjust CAL OUT +.5V £.5%

Connect the DC Voltage Bridge between

the CAL OUT jack and GND. Remove Q9

from its socket and adjust R552 (+5 volts)
for .5V, *2.5mV. Remove DC Bridge and
replace Q9.

e. Check +5V  +5V +1.5%

Connect DC Voltage Bridge between
fixed tap of TRIGGER pot and GND.
Check for +5V, +75mV.

f. Check -5V range <-4.85V to >-5.15V

Connect voltmeter between bottom terminal
of TRIGGER pot and GND. Rotate R566 from
ccw to cw and check for a range of <-4.85V
to >-5.15V.

g. Adjust -5 volts -5V +.5%

Connect DC Voltage.Bridge between
bottom terminal of TRIGGER pot and GND
and adjust R566 for -5V, +25mV.

h. Check +175V, +100V, and +14V
Supplies  +175 +8%, -4%
+100 5%
+14 +20%

Connect multimeter to pad A0 of main
board and check for +175V, +14V, -7V.

Connect multimeter to pad AN of main
board and check for +100V, #*5V.

Connect multimeter to pad BJ of main
board and check for +14V, *2.8V.

323

Oct 1968

3c.

NOTES

.9V allows for meter loading.
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CALIBRATION NOTES

3. (CONT)
1. Check Idle Current: %230mA 3i. Type 323 controls set for no
Connect multimeter in series with éweep,.no vertical, and no
intensity.

external Power Supply and check for
<230mA.

4. REGULATION AND RIPPLE

a. Check Ripple

Set INTENSITY full cw, TIME/DIV to

EXT HORIZ, and position spot off

screen. Set Variable DC Power Supply

to +6V. Use test scope and TYPE W with
a 1X probe and check ripple as specified

below:
power max
Test point supply ripple
fixed tap of
TRIGGER pot +5V 10mv
bottom terminal
of TRIGGER pot -5V 10mVv
BJ +14V 200mv
AN +100V 200mv
AQO +175V 750mVv

b. Check Regulation

Check voltage change in each supply as
specified below when the Variable DC
Supply and INTENSITY are varied between
+6V with INTENSITY cw and +16V with
INTENSITY ccw. Use the DC Voltage
Bridge to check the +5V and -5V supplies.

Power Max

Test point Supply Deviation
fixed tap of
TRIGGER pot +5V .025v
bottom terminal
of TRIGGER pot -5V .03v

BJ +14v 2.8V

AN +100V 5.0V

AO +175V 14v
K (Lower HV board) -1.9kV .019v

Install HV cover.
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CALIBRATION NOTES

5. LOW BATT INDICATOR 6.25V +57

Position trace on screen and set
intensity to normal Slowly decrease
the Variable DC Supply voltage. The
LOW BATT indicator must flash at
+6.25V, *.31 volts.

Return Variable DC Supply to +8V.

6. VAR V/DIV BAL AND VERT X10 BAL

a. Adjust Var V/Div Bal +*+.5div

Rotate the VARIABLE VOLTS/DIV
through its range and adjust R40 for
no trace shift. With the POSITION
control, set trace to graticule
center.

b. Adjust Vert X10 Bal +1div

Set X10 VERT GAIN on and adjust
R39 to return trace to graticule
center. Repeat Step 8a and 8b
for any interaction.

Set X10 vert gain OFF.

7. MAXIMUM VERTICAL INPUT VOLTAGE 500V

Connect +500V DC from 600V Variable
DC Supply to VERT INPUT. Set INPUT
switch to AC and depress 600V supply
button. Note trace returns on screen
after initial deflection. Connect
-500V DC and repeat step.

Remove input and set INPUT switch to
GND.
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CALIBRATION NOTES

8. UPPER DEFL PLATE DC LEVEL AND

LOWER DEFL PLATE DC LEVEL

a. Adjust UPPER DEFL PLATE DC 8a,b. Deflection plates should
LEVEL swing approx 10V to 90V. Should
Connect Multimeter between GND and ggt swing less than 6V or more than

Q163 col (case). Rotate the POSITION
control to its extreme cw and ccw
position. Adjust R91 so the position
range is centered around +50V.

b. Adjust LOWER DEFL PLATE DC LEVEL

Connect the Multimeter to Ql73 col
(case) and adjust R93 to center the
position range around +50V.

e. Initial adjust Limit centering

Position the trace to graticule center
and adjust R66 for +50V on Ql63 col.

Remove Multimeter.

9. LIMIT CENTERING

a. Setup

Set VOLTS/DIV to 5 DIV CAL. Adjust
VARIABLE for 2 divisions of cal signal
at center screen.

b. Adjust Limit Centering .08div

Position display top and bottom of
graticule and note compression.

Adjust R66 for maximum aplitude (least
compression) at worst case compression.

10.  ASTIGMATISM

a. Setup

Connect lmS markers from the TYPE 184
through a BNC cable and a 50 termina-
tion to the TYPE 323 VERT INPUT. Set
INPUT switch to DC and VOLTS.DIV for
22div of markers. Set INTENSITY mid-
way between a barely visible trace and
fully cw.
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CALIBRATION NOTES

10. (CONT)

b. Adjust ASTIGMATISM — feedes S - L O N !

Adjust R597 and FOCUS for the
best possible trace in the areas
indicated in Figure 1.

- ®p o

]
1
p
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11.  TRACE ROTATION AND GEOMETRY

a. Check TRACE ROTATION range
40
Rotate R592 throughout its range

and check for >.7 vertical divisions
change in 10 horizontal divisions.

b. Adjust TRACE ROTATION

Adjust R592 to align baseline with
the center horizontal graticule line.

ec. Adjust Geometry Vert: .1div
Horiz: .1div

Set VOLTS/DIV to .l and position

baseline to bottom of graticule.

Adjust R593 for minimum curvature
of markers.

Set INPUT switch to GND. Position
trace from bottom to top of graticule
and check for bowing or deviation from
horizontal graticule lines.

12.  GAIN

a. Setup 12a. Check all gains and timing

Set VOLTS/DIV to .0l and VARTABLE to at this same mid intensity.
CAL. Set INPUT switch to DC. Connect

50mV square wave from the SAC to VERT

INPUT.

Set INTENSITY control midway between

min and max gain change. (Change
caused by changing intensity).
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CALIBRATION NOTES

12. (CONT)

b. Check Vert X1 Gain Range
+ & -5%

Rotate R69 full cw and ccw and check
for a range of >5.25div to <4.75div.
Adjust R69 for exactly 5div centered
vertically on the graticule.

e. Check Vert X10 Gain Range + & -5%

Set SAC to 5mV. Set X10 VERT GAIN on.
Rotate R46 full cw and ccw and check
for a range of >5.25div to <4.75div.
Adjust R46 for exactly 5div centered
vertically. Set X10 VERT GAIN off.

13.  VOLTS/DIV

a. Check VOLTS/DIV Accuracy 1%

Check VOLTS/DIV accuracy as in the
table below:

VOLTS/DIV  SAC DIV DEFLECTION DIV

.01 50mVOLTS 5 .05
.02 .1 VOLTS 5 .05
.05 .2 VOLTS 4 .04
.1 .5 VOLTS 5 .05
2 1 VOLTS 5 .05
5 2 VOLTS 4 .04
1 5 VOLTS 5 .05
2 10 VOLTS 5 .05
5 20 VOLTS 4 .04
10 50 VOLTS 5 .05
20 100 VOLTS 5 .05

b. Check INPUT switch

Position bottom of display to graticule
center. Set INPUT switch to AC. Note
display centers around graticule center.

e. Check Vert POSITION Range 5.5div

Rotate vert POSITION cw, bottom of dis-
play must position above top of graticule.
Rotate vert POSITION ccw, top of display
must position below bottom of graticule.

Set INPUT switch to DC.

Oct 1968 323




13.

14.

CALIBRATION

(CONT)

d. Check DIV CAL *.5% 13d.
Set VOLTS/DIV switch to 5DIV CAL
and check for 5div display, *.05div.
e. Check VARIABLE 2.5:1
Rotate Variable ccw and check for
less than 2 divisions display.
f. Check 6div cal X10 vert gain
+1%, max

Pull X10 VERT GAIN and check for 5div
*17% max.

HI FREQ COMPENSATION

a. Setup

Set TYPE 323 VOLTS/DIV to .0l and
TIME/DIV to 5uS. Connect TYPE 106
FASTRISE +OUTPUT through a 509 BNC
cable and a 5002 termination to VERT
INPUT. Set TYPE 106 rep rate to
100kHz and amplitude for 4div. Set
TYPE 1Al V/DIV to 2 VOLTS/CM use
X10 probe.

b. Adjust HF Compensation +1.5% Note:

-1.5%, 2.5% P-P

Connect probe to Ql63 col (case) and
adjust Cl60 for flat top on test
scope display. Connect probe to
Ql73 col (case) and adjust Cl170 for
flat bottom on test scope display.
Observe TYPE 323 display. Set X10
HORIZ MAG on. Final adjust Cl60 and
Cl70 approximately the same amount
in the same direction for best front
corner.

e. Check X10 transient response
t1.5% 2.5% P-P

Set X10 VERT GAIN on, check transient
response with 4div signal.

Oct 1968 323

If 5div cal is out of limits.
Readjust R552 keeping .5V CAL
OUT within 2.5mV (step 3d).

The X10 HORIZ MAG switch will

be referred to as ON when it is
pulled out. It will be referred
to as OFF when it is pushed in.
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15.

CALIBRATION

TRIGGER TAKEOFF COMPENSATION

16.

Connect 10X probe from TYPE 1Al Input
to pad T on main board (Q215 source).
Set TYPE 1Al V/DIV to .02. Insert lkHz
signal from TYPE 106 to 323 input. Ad-
just for 5div signal on test scope.
Adjust C201 for best waveform with step
2807 of square wave amplitude. Remove
probe and TYPE 106 signal. Set XI10
GAIN OFF.

BANDWIDTH

17.

a. Setup

Set TIME/DIV to lmS. Apply 4div of
50kHz from TYPE 191 through a 50Q
BNC cable and a 50Q@ BNC termination
to VERT INPUT.

b. Cheek Bandwidth 4.1MHz

Set TYPE 191 to 4.1MHz and check
for at least 2.8div.

e. Cheek X10 VERT GAIN Bandwidth
3.0MHz

Insert 10X attenuator between cable

and termination. Set TYPE 191 to
3.0MHz. Set TYPE 323 X10 VERT GAIN

on and check for at least 2.8 divisions.
Set X10 VERT GAIN off.

MAXIMUM POWER CONSUMPTION  4.4w

Set TYPE 191 to 4MHz. Remove 10X
attenuator and increase TYPE 191
amplitude to 6 divisions. Set INTENSITY
full cw. Insert a multimeter in series
with external power supply and TYPE 323.
Recheck Power supply for exactly 8V.
"Check multimeter for <550mA. Remove in-
put and meter.

Oct 1968 323

NOTES

c. Note: It may be necessary to
adjust TYPE 323 TRIGGER to obtain :
a stable, measurable display.

Note: If reading is >550mA reduce
to 550 by readjusting R583 by no
more than 25mA. :
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CALIBRATION NOTES

18. EXT HORIZ VAR BAL

Set TYPE 323 TRIGGER to AUTO, INPUT

to GND, TIME/DIV to EXT HORIZ, Trigger
source to EXT DC and X10 HORIZ MAG on.
Rotate EXT HORIZ VAR ccw and cw and
adjust R218 for no horizontal movement
of dot. Set X10 HORIZ MAG off.

19. MAXIMUM HORIZ INPUT VOLTAGE 300V

Connect +300V from 600V Variable DC
supply to EXT HORIZ INPUT. Depress
button on checker and note spot de-
flects off screen and returns to the
original position. Insert -300V from
600V variable DC supply and repeat
step. Set TIME/DIV to IlmS, TRIGGER
SOURCE to INT AC and VARIABLE to CAL.

20. MAG REGISTRATION +ldiv, from X1 to X10

Set TYPE 323 INPUT to DC and VOLTS/DIV 20. Use the horizontal position

to .5. Connect 5mS markers from TYPE control bracket to operate the X10
184 to VERT INPUT. With the Horizontal HORIZ MAG switch in order not to
POSITION control, position the center accidentally change marker position.

marker to graticule center. Set X10
HORIZ MAG on and adjust R439 to return
the center marker to graticule center.
Set X10 HORIZ MAG off.

21.  TIMING

a. Adjust X1 Gain  +2% of 8div

Apply 1mS markers from the TYPE 184 and
adjust R401 for one 1lmS marker per divi-
sion over the center 8 divisionms.

b. Check VARTABLE TIME/DIV 2.5:1

Rotate VARIABLE ccw and check for
more than 2.5 markers per division. Set
VARIABLE cw.

Oct 1968 323 18




'CALIBRATION NOTES

21. (CONT)

e. Adjust Sweep Length 10.5div to
11div

Apply ImS and .ImS markers and adjust
TRIGGER for a stable display. Adjust
R347 for 10.7 divisions.

d. Adjust X10 Gain +2% over 8div

Set X10 HORIZ MAG on and adjust R&433
for one .ImS marker per division over
the center 8 divisions. Set X10 HORIZ
MAG off.

e. Check Hortz POSITION Range
End of trace must cross graticule
center at each rotation extreme

Rotate horiz POSITION full cw. First
marker must move to the right of grati-
cule center. Rotate horiz POSITION

full ccw. The last 1mS marker must move
to the left of graticule center.

22. HIGH SPEED TIMING

a. Setup

Set TYPE 323 TIME/DIV to 5Susec and X10 22. The vertical graticule lines
Horiz Mag on. Apply lusec markers from number 0 through 10 from left
TYPE 184. Preset C432 3/4 out, C446 at to right.

min, C454 at min.

b. Adjust High Speed timing

Adjust C446 to move foldup off of right
side of screen. Check 20usec with X10
HORIZ MAG ON w/full Intensity for Foldup
at left edge of screen. Keep C446 within
these limits and adjust C454 and C432 for
best timing and linearity on 5-50usec.

23. TIME/DIV ACCURACY

a. Check X10 HORIZ MAG +3% over 8div
1+4% over 2div

Check as in following table for <.24div
error over the center 8 graticule divisions
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9-319 D Change No. 188-1

ENGINEERING INSTRUMENT SPECIFICATION

CHANGE NOTICE

Instrument Type: 323 Oscilloscope

Publication affected: Engineering Instrument Spec. No.188 Dated 11/2/67

Page: 2-4 Item 2.2.10 POSITION RANGE

Changed from:

Bottom of display must position within 1 div of top
graticule line. Turn POSITION fully ccw. Top of
display must position within 1 div of bottom grati-
cule line.

Changed to:

Bottom of display must position above center graticule
line. Turn POSITION fully ccw. Top of display must
position below center graticule line.

NOTE: The enclosed slit-punched page replaces
the corresponding page in the EIS.

Reason for change:

Statements exceeds required performance.

Approved by.m 6M Bffective date 4/3/68

(Project Manager)




9-319 D ‘ Change No. 188-2
ENGINEERING INSTRUMENT SPECIFICATION

CHANGE NOTICE

Instrument Type: 323 Oscilloscope

Publication affected: EIS No. 188 Dated 11/2/67
Page: 1-18 Item Environmental
Changed from:
Temperature
Nonoperating -40°C to +75°C
Changed to:
Nonoperating
with Batteries -40°C to +60°C
without Batteries -55°C to +75°C

NOTE: The enclosed slit-punched pages replace the
corresponding pages in the EIS.

Reason for change:

Incomplete environmental data

Approved by: % %A Effective date %TZ?’ég

(Project Manager)




9=-319 D Change No. 188-3
' ENGINEERING INSTRUMENT SPECIFICATION

CHANGE NOTICE

Instrument Type: 323 Oscilloscope

Publication affected: Engineering Instrument Spec. No. 188 Dated 11/2/67

Change:

Page: 1-13 Item: Maximum Power Consumption

' Add: (Quotable) Typical power consumption with normal intensity and 1 kHz
squarewave display: 1.6 watts

Reason for change: Clarification

Page: 1-14 Ttem: Charge Time

Delete: (Item) "Instrument Off" from both Full Charge and Trickle Charge entries

Reason for change: Clarification

Page: 1-19 Item: EMI, Radiated Interference
From: ...from the instrument under test 14 kHz to 1000 MHz
To: ...from the instrument under test 150 kHz to 1000 MHz

Delete: Conducted Interference specification

Reason for change: Correction

Page: 3-4 Item: 3.6
From: +..from the instrument under test 14 kHz to 1000 MHz
To: ...from the instrument under test 150 kHz to 1000 MHz

Delete: Conducted Interference specification

‘Add: No external leads (including any power leads) can be connected during
radiated test. »

Change: last sentence to read ...MIL-1618D, figures 14, 16

Reason fer change: Correction

NOTE: The enclosed slit-punched pages reﬁlace
the corresponding page in the EIS.

Approved by: ’éc;" ; JE ‘ Effective date 5/9/68
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323 EIS 188

PREFACE

This Engineering Instrument Specification is the reference document for
all company activity concerning the electrical, environmental, and physi-
cal characteristics of the subject instrument. This document is printed
in two issues: a tentative copy printed on or before Prototype Release
of the instrument, and a final copy printed following Engineering Release.
Occasionally, if justified by the number of changes, the final copy is
updated and reissued following Pilot Production.

The major function of the Engineering Instrument Specification is to pro-
vide electrical, environmental, and physical characteristics to the
following departments: :

Manuals Advertising

Product Technical Information International Manufacturing

Engineering Product Reliability Technical Support

Marketing Technical Training International Marketing

Product Manufacturing Staff Manufacturing Quality Assurance
Engineering Manufacturing Management

Electrical and environmental characteristics listed in Section 1 are

wonst case, and are to be treated as described on page 1-1. Factory test
Limits ane excluded grom the Engineening Instrument Specification. Fac-
tory test limits are established by Product Manufacturing Staff Engineering,
and appear in documents issuing from that department.

Periodically, an Engineering Instrument Specification may be revised and
reprinted. The revised Engineering Instrument Specification will then have
a 3-digit specification number followed by a capital letter printed in the
upper right corner of the front cover, e.g. 000A for the first revision,
000B for the second revision, etc.

Changes in the Engineering Instrument Specification may be made only via
the Instrument Performance Characteristic Change Request form of which 3
are included at the back of this document (contact the PE&M Engineering

Writing Department for additional forms).

Abbreviations and symbols appearing in the Engineering Instrument Specifi-
cation conform to Tektronix Standard No. A-100, Recommended Short Forms.
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CHANGE INFORMATION LOG

This page 1s used as a guide to insure that all changes to this book have
been made. When a Change Notice is received, log it on this page, then
write in the actual change information on the appropriate page. Change
Notice numbers are assigned in sequence (XXX-1, XXX-2, etc.). Absence
of a number from the sequence indicates a chang<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>