11305

TYPE 3214
MOD 128A

This insert has been writren to supplement the
Instruction Manual furnished with this modified
instrument. The information  given in this
insert will supersede that given in the manual.

This Insert Material Copyright © 1965 by
Tektronix, Inc., Beaverton, Oregon. Printed in
the United States of America. All rights reserved.
Contents of this insert may not be reproduced
in any form without permission of the copyright
owner.
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TYPE-321A
MOD 128A

The Oscilloscope for which this insert was prepared has been
modified to increase the sensitivity of the EXT HORIZ INPUT to
approximately 10 times the sensitivity of the standard instrument.

A 10:1 EXT HORIZ ATTEN control has been added to vary the sensitivity
of the External Horizontal circuit. Frequency response of the amplifier
is maximum when this control is at its maximum setting.

CALIBRATION

Substitute the following for Steps 19,and 20 in the Calibration
Procedure as given in the Instruction Manual:

19-S. Check External Horizontal Amplifier Amplitude.

a. Set the TIME/DIV switch to ImSEC, free-run the sweep,
and adjust the HORIZONTAL FOSITION control so that the
start of the sweep is at the leftgraticule line. Turn the EXT
HORIZ ATTEN fully ccw. Change the TIME/DIV switch to
EXT and pull the 5X MAG. The display should be within the
2 major divisions to the right of the graticule center.

b. Connect a jumper lead between CAL OUT and EXT HORIZ
INPUT. Turn EXT HORIZ ATTEN fully cw. Checkto see that
the horizontal deflection of the trace is 5 major divisions
(x1 major division).

c. Vary the EXTHORIZ ATTEN control throughout its range.
The horizontal amplitude of the display should vary smoothly
between 5 major divisions and no deflection.

20-S. Check External Horizontal Amplifier Frequency Response.

a. Set EXT HORIZ ATTEN control fully cw. Connect the
Type 190A (or equivalent) through a 50 termination to
the type 321A EXT HORIZ INPUT connector and set the
Generator to produce a 50 KC sine wave with an amplitude
of exactly 6 major divisions on the CRT with the 5X MAG
knob pulled out. Use the HORIZ POSITION controlto position
the display on the middle 6 divisions.

b. Change the Signal Generator output frequency to 1.0 MC. |
The deflection should now be 4.2 major divisions or more.



"TYPE 321A, MOD 128A
PARTS LIST

The following parts have been added to this modified instrument.
When ordering replacement parts, 'specify instrument type, serial
number and MOD number. Include circuit number, part number, and
description of the desired item. ‘

CAPACITORS

C348-S Add + 283-0003-00 O0lut 150v  cer
RESISTORS

R347-S Add 311-0347-00 100k var, EXT HORIZ ATTEN
R348-5 Add 316-0104-00 100k 1/4w 10%  Comp
R34¢ Add 316-0126-00 12m 1/4w  10% Comp
R350-5 Add 315-0272-00 2.7k 1/4w 5% Comp
R351-S Add 315-0332-00 3.3k 1/4w 5% Comp
R352-S Add 315-0153-00 15k 1/4w 5% Comp
R353-S Add 316-0682-00 6.3k 1/4w 5% Comp
R354-S Add 302-0822-00 8.2k 1/2w  10%  Comp
R355-5 Add 315-0101-00 10082 1/4w 5% Comp

TRANSISTORS
Q350-S Add 151-0133-00
Q351-5 Add 151-0108-00

. MECHANICAL
BRACKET, Transistor Add 1 A-S-390
KNOB, Gray, 1/8" Shaft Add 1 336-0270-00
PANEL | Front, Film #2752 Change 1 B-5-296
SCREW, 2-32 x 5/16, Thread Cutting Add 4 213-0113-00
SOCKET, Transistor Add. 2 136-0095-00
SUBPANEL, Front Change 1 'D-S5-174
TERMINAL Add 2 131-0235-00

11305 20f3
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SPECIAL QUOTATION

Instrument (or part) Mod. No. Date: May 23, 1961
321 128A

Contact Quoted Shipment Delay:
Roger Odom 8 weeks aro

Field Office - Field Engineer Date of Order:

“Palo Alto - R.O.

Customer Ack, No.:

MODIFICATION and BREAKDOWN

X10 increase in Horizontal Sensitivity
Variable 10:1 attenuator

cn/dvm 5/2/61

Customer Price
Add'l, to standard:

$100.00
ce: File Total:
Notebook
Marketing

Production Planmning



Roger Odom May 2, 1961
Palo Alte

Chuck Neolan

Mostly Type 321, Mod. 128A

Dear Roper:

The mod to the 321 which provided the X10 imcrease in horizental
sensitivity plus a variablel0:1 attemuator is called Med. 128A
and comes for an additiomal $100. Shipment approximately O‘vnh'

You asked sbout the availability of 125's. As far as 1 know, we
are delivering, and they are on the Product Availability sheets.
1t would appear you could get one unit either standard, rackmount,
or framemount in 4 to 6 weeks, depending on rating.

Best W.

CN/dvm

ce: Ed Bauder
George Edens
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SPECIAL QUOTATION

Instrument (or part) Mod. No. Date: July 5 , 1960
321 128A

Contact Quoted Shipment Delay:
Dunc Doane 4-6 weeks extra

Field Office - Field Engineer Date of Order:

West Lo Ao - IOC
Customer Ack, No.:

Litton Industries

MODIFICATION and BREAKDOWN

Increased sensitivity

Increased horizontal semsitivity + variable 10:1 attenuator

150mv/div,
10:1 var. atten.
200Kc EExkExxkiam bandpass

for 1 unit only - add'l. $100.00
for 10 or more =~ 50.00

cn/dvm 7/5/60

Customer Price
Add'l, to standard:

1- $100,00
10+ - $50.00
cc: File Total:
Notebook
Marketing

Production Planning



Dunc Doane
West L. A.

Chuck Nelan
Special Products

Type 321 Horizontal Input Medification
Mod. 128A
Your I0OC of June 28

Dear Dunc:

I see by your 10C that I have been promoted to Field Engineering.

Now on to the 321 Horizontal Input mod. Almost everything you ask for
seems practical. We have performed an experiment on the 321, and find
that we can up the horizontal semsitivity to about 50 mv/div. There is
compression in the first and tenth divisions, but it looks like it must
be there on standard instruments.

The increased sensitivity is not quite as simple to do as you might first
imagine. By changing the circuitry around a little and adding a C.F. for
the Horizontal Input, it looks like we can meet their requirements., It
would require a slight change on the front panel to find room for the
Variable attemuator. Incidentally, the method which we propese would
provide for positive deflection to the right on the CRT screen. (The

321 seems to be backwards from all of our other instruments,)

I don't feel the CRT mask warrants changing. It doesn't buy anything
since the beam cuts off at approximately the limit points of the mask.

To sum it up:

1. We can do the 150 mv/div,

2. We can add a 10:1 variable attenuater.

3. The bandpass would be probably slightly better than 200Ke.

4. We would not change the CRT mask.
The price for one instrument only would be an additional $100. 1If they
should want ten, we could cut this to $50 per instrument. This will be
known as Mod. No. 128A. Delivery on this would be 4 to 6 weeks in
addition to standard delivery, a.r.o0. Should an order materialize, send
it through Ron,
Best,

cc: Coxdon Allison
Ron Goard
Chuck Ceorge Edens
CN/ dvin R3




Inter-Office Communication

To:
From:

Subject:

Chuck Nolan - Field Engineering Date:  June 28, 1960

o e WEST (Lo A

Type 321 Horizontal Input Modification

Dear Chuck:

Litton Industries is giving serious consideration to the use

of our 321 in their Marine Tactical Data System, but one problem

bothers them: insufficient semnsitivity in the horizontal input.

Their question to us is can the sensitivity be upped from 1 & 1/2
volts per division to 150 mv per division, and can we add & 10:1

varisble attenuator?

Looking at the schematics, the increased gain seems feasible, however,
I don't know whether we could find room for the attenustor. They
would not be using this scope for any greater band pass than 200 ke,
80 we would not have to get fancy on our compensation as far as the
attenuator is concerned.

Presumebly they might order up to ten of these scopes spreed over
6 to 8 months all with this modification.

Another question they asked me, but one that is not very important:
can we change the CRT mask to one having a circular opening so as
not to obscure any of the CRT face?

FPlease let us know what we can do for them, and how much the modification
would cost per instrument.

Best regards,
AD,wabtJ
Dunc Doane

DD:mh
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Type 321, Mod. 128A

Due to the nature of this modification, all catalog specifications
are not necessarily met,

The exceptions will likely occur in the
‘Sweep and Power Requirements specificationms.

This modification provides a gain in sensitivity of approximately

10 over the standard instrument.

A Variable Gain control provides at

least a 10:1 range. Maximum frequency response will occur at maximum
gain. Maximum input +100 total peak AC and DC voltages.
+ie
Schematic: * HORIZONTAL
: Pos iTION
+10 g
.S R321
SAWTOOTH R3i6
FRom @113 . _L
(TIME BASE R3M T% c3n
GEV. DIRG.) ]_
' i
é R3i2 “chﬂz
e =
EXT HOKIE,
l__hVPur l =
V350S +45
_ 5718
R35285 K338

[Ex7 #oriz .
VAR ATTEN. |parts Changes:

Delete:

Add:

Special Products
RVF/dvm 12/2/60

R300
C300

R350s
R351s
C350s
R352s
V350s

68K
10upf

10K

100K
.0l f
100K
5718

1/4w

1/4w

150v

pot, dual with R160Y
subminiature triode
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FOCUS

This change:

ASTIGMATISM

e e—————

VERTICAL
POSITION

VARIABLE
VOLTS/DIV.

VERTICAL
AMPLIFIER

AC

DC

CALS Gl
500 MV

GND.

INTENSITY

Lowered main titles.

Added "Variable or ext. horiz. atten."
above "Time/div." dial

Added Mod. slot

Request of Fillinger 11-17-40 HAB
SCALE ILLUM.
e
HORIZONTAL
POSITION
1241
MoD stor
VARIABLE OR EXT.
C 5 Yy - POWER
e e H?lw\zé/ng\jN' PULL AN
BASE _ SXMAG

S
MILLI 1 i

sEc 2
5
10
20
50
g
SEC
TRIGGERING LEVEL
0
. INT. AC SLOPE ,/ \\
3 A, +
|
A : : i P O
INPUT |
= FREE
. ———— EXT. DC TS RUN
TEKTRONIX, INC. SERIAL 9

PORTLAND, OREGON, U.S.A.

VARIABLE
333-566
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FOCUS

This change:

ASTIGMATISM

VERTICAL
POSITION

VARIABLE
VOLTS/DIV.

VERTICAL
AMPLIFIER

AC

DC

CAL OUT
500 MV

GND.

INTENSITY
B
Lowered main titles.
Added "Variable or ext. horiz. atten.”
above "Time/div." dial
Added Mod, slot
Request of Fillinger 11-17-50 HAB
SCALE ILLUM.
.
S22

HORIZONTAL

POSITION
1241
VARIABLE OR EXT.
TIME HORIZ. ATTEN. P%\'LER
TIME/DIV. PULL
| BARE [OWY. e,
5ta.2 3
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SEC 2
5
10 |
20 |
50
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E
5
SEC |
TRIGGERING LEVEL
0
. INT. AC SLOPE ,/ \\
X - +
|
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. ——s— EXT. DC e RUN
TEKTRONIX, INC. SERIAL .

PORTLAND, OREGON, U.S.A.

VARIABLE
333-566
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INTENSITY

FOCUS

Lowered main titles.

This change:
Added "Variable or ext. horiz. atten.”
above "Time/div." dial
Added Mod. slot
Request of Fillinger 11-17-50 HAB
ASTIGMATISM SCALE ILLUM.
ETSTE RS SR ST I S e
VERTICAL HORIZONTAL
POSITION POSITION
1241
VARIABLE OR EXT.
TIME HORIZ. ATTEN. P%VLER

VARIABLE
TIME/DIV. PULL
5X M

VERTICAL :
AMPLIFIER" YOLTS/DIV. BASE o
| T
¢ 5 .2 %
3 al

1

MILLI ¢
50
AC SEC
5 20 sec
L 19 SR 19 EXT.
20 | 5 HORIZ.
s INPUT
50 2
oc j g
& ¥ 5 2 CALIB.
SEGH (17
INPUT
| TRIGGERING LEVEL
0
=~ . . INT. AC SLOPE ,/ \
| s =2 o
|
CAL OUT . o < ‘ itd s |
500 MV GND. INPUT |
T FREE
o . . ——— EXT. DE AUTO. RUN
TEKTRONIX, INC. SERIAL .
PORTLAND, OREGON, U.S.A.
VARIABLE
333-566
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SPECIAL

Type 321

November 2, 1964
HORIZONTAL INPUT AMPLIFIER Sttt

For the Tektronix Type 321 Oscilloscope
Serial numbers - all

DESCRIPTION

The instrument for which this manual was prepared has been modified to provide a gain
sensitivity of approximately 10 over standard with a 10:1 variable attenuator control.
External horizontal input sensitivity is approximately .23 v/div with the Magnifier
off and .045 v/div when the Magnifier switch is turned on, The EXT HORIZ ATTEN con-
trol varies the sensitivity of the external horizontal amplifier between zero and
maximum rating.

Frequency response of the amplifier is maximum when the EXT HORIZ ATTEN control is at
. the maximum setting, ~ : :

PARTS LIST
Quantity Description : Part Number
1 ea. Assembly, Transistor bracket, consisting of:
2 ea, Socket transistor: 136-095
1 ea. Transistor 2N1302 . 151-040
1 ea, Transistor J3138 151-087
4 ea,  Screw, 2-32 x 5/16 BHS thread-forming ‘ 213-113
1 ea. Capacitor, ceramic 0.0lpf 150v Disc 283-003
1 ea. Resistor, comp, 8.2k 10% 1/2w +302-822
1l ea., Resistor, comp, 100k 10% 1/4w - 316-104
1 ea. Resistor, comp, 12meg 107% 1/4w 316-126
1 ea. Resistor, comp, 3.3k 107% - 1/4w 316-332
1 ea. Resistor, comp, 4700 - 10% 1/4w 316-471
1 ea. Wire, #26 solid white-orange 1~3/4 in.
1l ea. Wire, #26 solid black-brown-black-black 2 in.
1l ea, ' Bracket, transistor Special
1 ea, Assembly, potentiometer, consisting of:
1 ea. Capacitor, ceramic 1.0uf 25v - Disc 283-059
1 ea. Potentiometer, comp, 2x20k : ~ 311-346
1 ea. Tubing, plastic #20 black 1/2 in. : (162-504)
' 1l ea. Wire, #26 solid white-red 3-1/2 in. _ (175-573)
1 ea. Nut, keps, 6-32 x 5/16 L L5
1 ea. Screw, ©-32 x 1/4 BHS ' gig-ggz
1 ea. Spool, w/3' silver-bearing solder ' 214-210
1 ea, Potentiometer, comp, 100k 311-347
1 ea, Knob, black @ ' 366-205
1 ea. Panel, front  Type 321 Mod 128A Special
1 ea, INSERT MOD 128A Special
1 ea. Wire, #26 solid : white~-yellow 9 in, (175-573)
1 ea. Wire, #26 solid ' white-blue 9 in. (175-573)
1 ea. Wire, #26 solid white-gray 2 in, (175-573)
1 ea. Wire, #26 solid white 1-1/2 in. (175-573)
T ’ T T 0 PRk - “Page 1 of 4



) INSTRUCTIONS

When soldering to the ceramic strips, use the silver-bearing solder
supplied with this kit.

TO REPLACE THE FRONT PANEL:

Remove the side panels, power connector and battery case, .
Unsolder and remove the HORIZONTAL POSITION potentiometer.

Remove the front panel, This is accomplished by unsolderlng and
removing the pilot light; removing all control knobs, and mounting
nuts and washers; removing the INPUT connector and removing all
banana jacks.

Position the front panel (from kit) on the instrument and mark -the
center of the holes for the EXT HORIZ INPUT and ATTEN holes.

Remove the front panel, Center punch and drill a 5/16 in hole for
the INPUT hole, and a 1/4 in. hole for the ATTEN hole,

Mount the new front panel, reversing the procedﬁre_followed in
Step ‘A-Bo '

Mount the 100k potentiometer (from kit) in the EXT HORIZ ATTEN
position.

Mount the dual 20k potentiometer in the HORIZONTAL POSITION hole.
1t may be necessary to loosen or remove Q24 mounting clip. Do
not resolder the wires yet.

TO MOUNT THE TRANSITOR SOCKET ASSEMBLY:

Locate the Vertical position of the shield between CSL-CSM and the
TIME/DIV switch (see Fig. 1).

If there is a hole in this shield, use it to mount the bracket with
the 6/32 screw and keps nut (from kit). If there is no hole in the
shield, position the bracket on the shield and locate and drill a
5/32 in. (#23) hole in this shield, about 1/4 in below CSM.

Mount the bracket assembly .in this hole, using the 6-32 screw and
keps nut from the kit.

TO MODIFY THE HORIZONTAL INPUT CIRCUITS:

IMPORTANT:
A,

¢y,
¢ )2,
() 3.
C) 5 4,
) L5,
() 6.
() 7.
() 8
B,

() L.
¢yia,
() 3
C,

() 1.
() 2
() 3.

Solder the two white-brown-black-black wires (unsoldered in step A=-2)
to the clockwise (CW) terminal of the new HORIZONTAL POSITION poten-
tiometer, front section, ,

Solder the white-orange wire (unsoldered in Step A-2) to the center
terminal of the HORIZONTAL POSITION potentiometer, front section.

Solder the two black-brown-black-black wires (unsoldered in step A—Z)

to the Counter-clockwise (CCW) terminal of the HORIZONTAL POSITION
potentiometer, fromt section.

Page 2 of &4



INSTRUCTIONS ' (Step C = continued) .

NOTE I: The following method is used to identify the TIME/DIV switch terminals:

The wafers are numbered from the front to the rear.

1

The contact positions are numbered 1 thru 18 relative to :
the index key as shown in Fig. 2 (although the switch shown
'in Fig. 2 has only 12 positions). .

The contacts have an "F'" or '"R" suffix which denotes that
they are on the front or ‘the rear of the wafer, There are
additional holes in the wafers between contact positions
which in some cases are used to mount tie points.

EXAMPLE: W2-7R (denoted by * on Fig. 2) is
contact #7 on the rear of wafer 2.

NOTE i&% If there is a switch location in parentheses in the following

steps, it refers to instruments below serial number 720,

() 4., Unsolder the 0.0022uf 50v capacitor on the TIME/DIV switch betweén
W1-9F and W2-10R.

() Resolder the capacitor between W1-9F and the switch mounting frame
(ground) .
() 5. Unsolder and remove the bare wire strap between W2-10R and the

switch mounting frame,

() 6. Solder the luf capacitor from the HORIZONTAL POSITION potentiometer
assembly to W2=-5R (ground).

() 7. Unsolder and remove the wire connected between W3-1R and W7-1F
(W6-7F) on the TIME/DIV switch,

() 8. Unsolder the white-brown wire from W7-2F (W6-8F).
() Resolder it to CSE-8.

() 9, Unsolder and remove the 1Opf capacitor and 68k resistor between
' ' W6-7F (W5-5F) and W7-7R (W6-6R) on the TIME/DIV switch.

() 10, Solder the end of the 8.2k resistor from the transistor bracket
assembly to the CCW terminal of the VARIABLE TIME/DIV potentiometer
(+10v) .

() 11, Solder the white-orange wire from the transistor bracket assembly
to the TIME/DIV switch W7-7R (W6-6R).

() 12, Solder the black-brown-black-black wire from the assembly to W7-8-1/2R
(-10v tie point).,

() 13. Solder the 100k «0,0lpf combination from the assembly to W6-7F (W5-5F).

() 14, Unsolder the white-green wire from the EXT HORIZ INPUT conmnector and
resolder it to the center terminal of the EXT HORIZ ATTEN potentiometer.

Page 3 of 4



INSTRUCTIONS (Step C - continued)

() 15, Solder a short piece of bare wire from the CW terminal of the EXT
HORIZ ATTEN potentiometer to the mounting frame of the TIME/DIV
switch,

() 16. Solder the piece of white wire (from kit) from the CW terminal of the
EXT HORIZ potentiometer to the lug of the EXT HORIZ INPUT connector,

() 17. Unsolder the bare wire between the Horiz. Gain Adj. potentiometer
(R338), center terminal, and CSH-1.

() Unsolder the white-gray wire from CSH—I and resolder it to the
center terminal of the Horiz. Gain Adj. potentiometer.,

() 18, Unsolder and remove the bare wire between CSH-1 and CSH-5.

() 19. Solder the white-gray wire (from kit) between the center terminal
' of the Horiz., Gain Adj. potentiometer and CSH-5.

‘( ) 20. VUnsolder and remove the bare wire between CSH-2 and CSH-3.
() 2l. VUnsolder and remove the bare wire between CSI-1 and CSI-2.

() 22. Move the 3.9k resistor and the 0.0luf capacitor from CSH-2 - CSI-2
to CSH-1 - CSI-1.

() 23. . Solder a piece of bare wire between CSH-1 and CSH-3.

() 24, Solder the white-yellow wire (from kit) between the TIME/DIV switch
W7-2F (W6-7F) and CSH-2.

() 25. Solder the white-blue wire (from kit) between the TIME/DIV switch
W7-1F (W6-8F) and CSH-3.
THIS COMPLETES THE INSTALLATION.
() Check wiring for accuracy.

( ) Fasten the Manual Insert pages in your Instruction Manual.

November 2, 1964 e Page 4 of &
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HORIZONTAL INPUT AMPLIFIER
TYPE 321 MOD 128A

The instrument for which this manual was prepared has been modified to provide
a gain sensitivity of approximately 10-over standard with a 10:1 variable
attenuator control. External horizontal input sensitivity is approximately
.23 v/div with the Magnifier off and .045 v/div when the Magnifier switch is
turned on. The EXT HORIZ ATTEN control varies the sensitivity of the external
horizontal amplifier between zero and maximum rating.

Frequency response of the amplifier is maximum when the EXT HORIZ ATTEN control
is at the maximum setting. ' ‘

PARTS LIST

Parts changed in this modified instrument are listed below. When ordering re-
placement parts, specify instrument type, serial number and MOD number. For
mechanical parts include the part number (or drawing number) and a description
of the part. Include the part number and component value when ordering elec-

trical parts.

CAPACITORS
Ckt. No. Part Number - Description
C350S Add 283-002 LOlpf Cer 500v
C300 Delete 281-504 : 10p£f Cer 500v
C351s Add 283-059 1.0uf Cer 25v
RESISTORS
R321A,B change
to 311-346 2x20k Var. 10% comp.
R350S . Add 316-822 8.2k 1/4w 10% comp.
R351S Add 316-104 100k 1/4w 10% comp .
R352S Add 311-347 100k Var. 10% comp.
R353S Add 316-471 4200 1/4w 10% comp.
R354S Add 316-332. 3.2k 1/4w 10% comp.
R355S Add 316-126 12meg 1/4w 10% comp.
TRANSISTORS
Q3508 Add 151-087 J3138
" Q351s Add 151-040 = 2N1302
MECHANICAL PARTS LIST: PART NUMBER
Bracket, transistor ' : Add Dwg A-S-390
Front Panel, film #2516 ‘ : Add : Dwg B-S-296
Knob, small black ; - Add ‘ 366-205
Screw, 2-36 x 5/16 PHS, thread-forming L Add 213-113

Socket, transistor ; ‘ Add 136-095
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2-10-6)y page 1 of 1

321 Mod 128A

This mod provides a gain sensitivity of approx. 10 over standard with a 10:1 Var. Attenuator,

Ken Hedin/MJT

(O
I =
g
L]

mHEREHEE RO

-

PARTS LIST
Part/Dwg. No. Description
Dwg. #D-S=17L Subpanel, Front
Dwg. #B-S=296 Front Panel, film #2516
Dwg.m# A-S=37L Bracket, Nuvistor
136-101 Socket, Nuvistor
154306 7586 Nuvistor
210-001 #2 Int. Lockwasher
210-259 #2 Pee Wee Iug
210-405 Nut, 2-56 x 3/16
210-457 Nut, 6=32 Kep
211-022 Screw, 2-56 x 3/16 RHS
211-50L Screw, 6-32 x71/L BHS
283-003 Discap, .0lufd
311-347 Pot, 100K
316-103 Res. Comp., 10K 1/lw 10%
316-10L . Res. Comp. 100K 1/LW 10%
316-561 Res. Comp. 5608 1/l 10%
366-205 Knob, Black

301-512 5.1K 1/2w 5%
283-00" ,0iuf 105y Disc



page 1.
' 7-10-6L

321 Mod 128A page 1 of L

PROCEDURE
L Modify the Front Stbpanel per dwg. #D-S-17L
o, Tnstall the new Front Panel with mod slot.
3. Install the bénana jack and the new 100K mini-pot. TUse a 366-205 knob on the new pot.

i Mechanical the nuvistor bracket with socket and pee wee lug. Mount to capacitor
shield utilizing the one hole provided. (See picture).

5. Remove 9-2 wire from CSI-10 on the Horiz. Amp., Chassis to 2F & R 11 of the Horiz.
Display Switch.

6. Remove the 68K Resistor (R300) and the 10pf Cap. (C300) combination from 6R10 to
7R10 of the Horizontal Display Switch.

T Re-locate 9-5 wire from 6R10 to the center tap of the added 100K pot instead of
banana jack,

8. Remove 9-0 wire from 3R=l to 7F-1 of the Horizontal Display Switch.

9. Re-locate the 9-1 wire from 7R-2 of the Horiz, Display Sw. to CSI-11, to run from
CST-11 to CSE-8.

10, Remove jumper wire from CSH-1 to the center tap of R338.

11. Remove jumper wire from CSH-1 to CSH-5.

12. Remove jumper wire from CSH-2 to CSH-3.

13, Move 9-8 wire from CSH-1 to the center tap of R338.

1li. Remove jumper wire from CSI-1 to CSI-2.

15, Move the .Ol discap and 3.9K 1/lW combo from CSH-2 to CSI-2, to run from CSH-1 to CSI-1.
16, Add a 9-3 #26 wire from CSH-3 to CSH-10.

17, Add a jumper wire from CSI-9 to CSI-10,

18, Add a jumper wire from the center tap of R338 to CSH-5,

19, Add a 9-6 #26 wire from CSH-1 to 7F=1 of the Horizontal Display Switch.
20. Add a 9-lL #26 wire from CSH-2 to TF-2 of the Horizontal Display Switch.
21, Add a 10K 1/l from 7R-10 to 7R12 of the Horiz. Display Sﬁ.

20, Add a 560R 1/lW from 7R-10 of the Horiz, Display Sw. to pin 8 of the added nuvistor
socket,

53, Add a 100K 1/l and a .01 discap parallel combination from 6R10 to pin L of the
nuvistor socket.

(continued page 2).
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page 2. (continued)
321 Mod 128A PROCEDIRE

24, Ground pin 12 of the nuvistor socket to pee wee lug on the bracket.

25. Add a 9-450 #26 wire from pin 2 to the matching wire on the pot mounted to the rear
of the Horizontal Display Switch. (R160V).

26. Add a 9-8 #26 wire from pin 10 to CSM-16. (Dress behind Chassis and through the
grommet to CSM-16).

27. Add a 9-0 #26 wire from 2R7 to the outside arm of the new Horizontal Atten. control

(100K pot).

28. Add a 9-1 #26 wire from the inside arm of the Horizontal Atten. control (100K pot)
to the Horizontal input banana jack.

29. Add a .Ul pfd ! L0v discap between CSI-1 and CSI-3. (Horizontal Amp Chassis).

30. Change the 6.8K 1/2w 5% resistor (R882) from CSI-5 to the Cal Adj. pot (R884)

to a 5.1K 1/2w 5% resistor. (Vert. and Power chassis).

Ken Hedin/MJT
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321 MOD 128A

CAL., PROCEDURE

Mod 128A increases the EXT. HORIZ. INPUT,sensitivity to about .28 v/div,
with the Mag, off and about .056 v/div, with the Mag, one The varible EXT. HORIZ.
ATTENUATOR, control gives the complete range from zero to meximum sensitivity.

Maximum frequency response occures at the maximum setting of the EXT. HORI7. ATTEN,
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TYPE 321
MOD 128A

HOW TO “BSE THIS INSERT

This insert is written to supplement the
Instruction Manual furnished with this modified
instrument. The information given in this

insert will supersede that given in the manual.

This Insert Material Copyright © 1964 by
Tektronix, Inc., Beaverton, Oregon. Printed
in the United States of America. All rights
reserved. Contents of this insert may not be
reproduced in any form without permission
of the copyright owner.,
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TYRESZ)
MOD 128A

The instrument for which this manual was prepared has been
modified to provide a gain sensitivity of approximately 10 over standard
with a 10:1 variable attenuator control. External horizontal input
sensitivity is approximately .28 v/div with the Magnifier off and
.056 v/div when the Magnifier switch is turned on. The EXT HORIZ
ATTEN control varies the sensitivity of the external horizontal
amplifier between zero and maximum rating.

Frequency response of the amplifier is maximum when the EXT
HORIZ ATTEN control is at the maximum setting.

CHANGE IN RECALIBRATION PROCEDURE

In Step (1) 10 Volt Adjust, adjust R651 for a reading of exactly
9.5 volts. The voltages at the test points shown in Figures 6-1 and
6-2 should read 5% below the values given.

PARTS LIST

Parts changed in this modified instrument are listed below. When
ordering replacement parts, specify instrument type, serial number and
MOD number. For mechanical parts include the part number (or
drawing number) and a description of the part. Include the part
number and component value when ordering electrical parts.

CAPACITORS
C323S Add 283-003 .01 uf Cer 150 v
C3505 Add 283- 002 .01 pf Cer 500 v
C300 Delete 281-504 10 pf Cer 500 v
RESISTORS
R300 Delete 316-683 68 k 1/4 w 10% comp.
R350S Add 316-103 10k 1/4 w 10%: < comp.
R351S Add 316-104 100 k 1/4 w 10% comp.
R352S Add 311-347 100 k Var. 10%  comp.
R3535 Add 316-561. 560 Q 14w 2100 < .comp.
R882 Change to 301-512 5.1K 1/2w - 5% comp.



TYPE 321 MOD 128A

VACUUM TUBLS

V350S Add 154-306 7586 Nuvistor
MECHANICAL
BRACKET’ Nuvistor Add
FRONT PANEL, film #2516 Add
KNOB, Small Black Add
SUBPANEL, Front Add
SOCKET, Nuvistor Add
D282 J
RB3BZ
S K
7] 7
CAL,ADJ, 884
CAL.OUT !
500 MV. 7 ,
rRe86

: | o T

CALIBRATOR

Dwg A-S-374
Dwg B-S-296
366-205
Dwg D-S-174
136-101

" PARTIAL DIAGRAM
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FILE

THIS

CUSTOM MODIFICATION

(322)
INST 3214" MOD 1284

BRIEF DESCRIPTION: Ext. Horiz. Input Gain of approx. X10 with a 10:1

F

2 B e e e e R e e 0 N D

REBATCH:

1

variable Attenuator,

Part_No,

030-0390-01
034-0071-00
131-0235-00
136=-0095-00
151-0108-00
151-0133=00

- 210-0202-00

213-0113-00
283-0003-00
302-0822-00

311-0347-00

315-0101=00
315-0153-00
315=0272-00
315-0332-00
316-0104-00
316-0126-00
316-0682-00

=

385G —¢

333-0830-00

366=0270-00

. Status

Shop
. Elec. Chem,

‘Frontngnel

Description

Bracket, Transistor

_ Front Panel, film #2752, dwg. 030-0296-02

Connector, Terminal

‘Socket, Transistor

Transistor, NPN, silicon
Transistor, PNP, silicon

Solder lug, #6 SE N
Screw, 2-32 x 5/16 thread forming
Capacitor, .Olufd, 150V discap
Res. Comp. 8.2K 1/2W 10%

Res, Var., 100K

Res. Comp. 100Q 1/4W 5%

Res, Comp. 15K 1/4W 5%

Res. Comp. 2.7K 1/4W 5%

Res. Comp. 3.3K 1/4W 5%

Res, Comp. 100K 1/l§w 1()%

Res. Comp., 12M 1/4W 10%

Res. comp. 608K 1/‘+W 10%

Knob, grey, 1/8" shaft

¥ Id " 4ddVv
‘ONT "MdAdAQAY

1ST SI¥Vd |?—7

31va
=0
Jiva

'ABHI 7740 T 39Vd|
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CusSToM MODIFICATION

(322)

INST 3214 MOD 1084

1.

2.

3

50
6.
7.
8.

9.
10.

11.

. Switch, and about 3/4" below CSQ).

Remove-the front panel.
Position the new front panel and mark the new holes for Ext. Horiz.
Input, and Attenuator.,

(a) Center punch and drill a 5/16" hole for the input. and a 1/4" hole
for the attenuator.

Mount the new front panel and secure.
Add a 100K mini pot for Ext. Horiz. Attenuator. Mount with terminals up.

Add a strap from the Ext. Horiz. Input banana jack to the clockwise
terminal of the 100K pot (as viewed from rear).

Add a strap from 2R7 of the Time/Div, Switch to the counter-clockwise
terminal of the 100K pot (as viewed from rear),

Add a 9-4 #26 stranded wire from 6F10 of the Time/Div. Switch to the
center terminal of the 100K pot.

Remove C300 and R300 (resistor w/ capacitor in parallel), from 6F10
to 7R10 of the Time/Div. Switch.

Remove R301 (392K) from 7R7 to 7R10 of the Time/Div. Switch.

Mount a #6 solder lug to the rear of the bottom Time/Div. Switch strut
8cCrevws.

Locate and drill a #23 hole for the transistor mounting bracket as
follows: (This hole will be located between CSQ and the Time/Div.

SHIELD FOR SWEEP
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e : (continued on page 2.)
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12, Mount the tramsistor sockets and tie points on bracket, 030-0390-02

™

P 5.;1«\’ ™

-
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- ™

A AT rm
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as shown in sketch below:

13. Refer to the sketch in step 14 for each of the following steps:

(a) Add a 12M resistor between the base of Q350-s and the emitter (~10V)
(o] t Q}Sl-s °

(b) Add a 3,3K resistor between the collector of Q350-8 and the emitter
(=10V) of Q351-s.

(c) Add a strap between the collector of Q350-s and the base of Q351-s.

(d) Add a 9-2 #26 wire between the emitter of Q350-8, and terminal #1.

(e) Add a 1009 resistor between collector of Q351=8 and terminal #2.

(f) Add a 6,8K resistor between terminal #1 and terminal #2.

Install bracket using hole drilled in step 11.(Mount with transistors up)e
(a) Add a 15K resistor from terminal #1 to the bottom lug of the Yar.
Time/Div. control (+10V),

(b) Add a 8.2K 1/2W resistor from Terminal #2 to the bottom lug of the
Variable Time/Div. control (+10V),

(c) Add a 9-0 #26 wire from the collector of Q351-s to 7R10 of the
Time/Div., Switch.

(d) Add a T-100 (~10V) wire from emitter of Q351-s to 7R12 of the Time
/Div. Switch.

(e) Add & 2.7K resistor from the emitter of Q350-8 to ground on solder .
lug on rear of Time/Div. Switch.

(£) Add a 100K and a .Olufd discap (parallel combination) from the base
. of Q350-8 to 6F10 of the Time/Div. Switch.

SEE SKETCH AT TOP OF PAGE 3,

; . (continued on page 3,) .
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INST 3214 MOD 1084

(continuecd from step 14 page 2.)

CODE

1. 100K 1/L W 10%

.0lufd 150V disc,

3¢ 2,7 1/l 5%

Lo 3.3K 1/LW 10%

S. 12M 1/lw 10%

6. 1002 1/lW g
648K 1/lw é

8e 15K 1/Lw 5%

.9 9¢ Bo2K 1/4W 10%

q-R10 £ Q350-5 44.151-0133-00

Q351=S +46151=0108-00

OOVN N NUUVNUNNN
Ny
L

GND To <"’"—
Solde+ Lug

ACNNARNONNNN N N
<
®

7RI

Borrom LG oF »
. VAR. rlﬁqs/p:v._c ONTROL, E

(-HOV)

15. Rubber stamp bracket, using correct "Q" numbers.

16. Install 366-0270-00 knob for Var, Horiz. Input.
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E 1. Purpose. This drawing is the primary reference document
‘ for a standard Tektronix product with modifications as
described.
2. Standard Product Characteristics. Except as detailed
below, product characteristics not the direct object
of modification are the same as for the standard product.
Accessories normally furnished with the standard product
are included unless otherw1se indicated. L
3. Reference Documents. Relevant portions of the following |
documents are incorporated by reference:
None
;
3
NAME TEKTRONIX, INC.
) ( L/ ( - P.o6 BOX 500
. f - BY - - I & g BEAVERTON, OREGON, U.S.A. 97005
G JRAE RN pISITBUED o 7eof- Gass .
SR S, S | on 7| INSTRUMENT [ | ACCESSORY
VAY NOT BE USED AS A BASIS FOR MANU- < TS P [’___ NSTRURMER i o
FACTURE OR SALES OF PRODUCTS WITHOUT ENGR %» by B4 ) 2 ,,.//,,//
WRITTEN PERMISSION FROM TEKTRONIX, INC. = & 7Y FOR USE WITH
i IF THIS DRAWING IS FURNISHED UNDER PROD '
ANY UNITED STATES GOVERNMENT CONTRACT,
IT SHALL NOT BE EITHER RELEASED OUT-
SIDE THE GOYERNMENT, OR USED, DUPLI- s - D S S S L eremmis

CATED, OR DISCLOSED [N WHOLE OR IN PART
FOR MANUFACTURE OR'- PROCUREMENT, WITH

OUT THE WRITTEN PERMISSION OF TEK- PROBUCT NOMENCLATURE Tektronix Type 321A Mod 128A OSC'I]'I"SCO?E

TRONIX, INC., EXCEPT FOR: (1) EMERGENCY
REPAIR QR OVERHAUL WORK BY OR FOR

THE GOVERMMENT, WHERE THE ITEM OR
PROCESS CONCERNED IS NOT OTHERWISE Short Form:  Type 321A Mod 128A
REASONABLY AVAILABLE TO ENABLE TIMELY
PERFORMANCE OF THE WORK: OR (2) RELEASE Order Number: 3271A128A
TO A FOREIGN GOVERNMENT AS THE INTER-

ESTS OF THE UNITED STATES MAY REQUIRE; Nature of Modification: Direct coupled Ext. Horiz. preamp &

PROVIDZD THAT IN EITHER CASE THE RE-

LEASE, USE, DUPLICATION OR DISCLOSURE variable attenuator for 0.1 V/CHV

HEREOF SHALL BE SUBJECT TO THE FORE- sas s
GOING LIMITATIONS. sensitivity.
IF THIS DRAWING IS REPRODUCED IN
WHOLE OR IN PART, THIS ENTIRE LEGEND e AT e — AT e
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. Description. The Type 321A Mod 128A is a Tektronix Type 321A Oscilloscope equipped
with an External Horizontal Input Preamplifier and Attenuator control providing
continuously variable horizontal deflection sensitivity to approximately 0.1 V/div.

Requirements.
5.1 External Horizontal Input Preamplifier. A direct-coupled preamplifier shall be

added to the External Horizontal Input circuit, providing a maximum sensitivity
in the Ext Horiz mode of approximately 0.1 V/div.

5.2 Attenuator. A continuously variable Ext Horiz ATTEN control shall be provided
at the front panel, providing usable sensitivity range of 30:1 or greater.

5.3 Instruction Manuals. Furnished instruction manuals shall include addenda for
those portions affected by Mod 128A.

-

. Characteristics.

6.1 EXT HORIZ INPUT.

j>

R

6.1.1 Sensitivity. With the Ext Horiz ATTEN control clockwise and the 5X MAG On,

input sensitivity is 0.1 V/div +10%. With the 5X MAG Off, sensitivity
is approximately 0.5 V/div. '

6.1.2 Bandwidth. Horizontal system bandwidth at maximum sensitivity is dc to
IMHz or greater at the -3dB point. Bandwidth is reduced at mid-range
settings of the ATTEN control.

6.1.3 Input RC Characteristic. Small-signal Tow-frequency input shunt RC
characteristic (ATTEN clockwise) is 100ke +25% paralleled by not more
than 40pF.

6.1.4 Dynamic Range. Usable input dynamic range is +10 div deflection or more
with the 5X MAG On for low frequencies. With the 5X MAG Off, linear
dynamic range is confined to approximately +3 div. from the quiescent
(no input) point.

6.1.5 Maximum Input. With the Ext Horiz ATTEN control c]ockw1se, 10V dc or
peak AC input will not damage the equipment.
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