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Figure 9-8. A2-Main circuit board with component locations. 
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C610 58 0605 4A R653 2G R673 2J R689 
C620 48 0610 58 R654 1G R674 4J R690 
C652 2G 0615 58 R656 2H R675 1H R691 
C657 1G 0650 1G R657 1H R676 1H R692 
C660 2H 0655 2H R660 2F R678 11 R694 

C666 2H R662 1G R679 1J R695 

CR620 38 R606 48 R663 1H R680 2J R696 
R608 48 R664 2G R681 2J R698 

F600 48 R610 5A R666 2H R682 1J R699 
F650 38 R612 58 R670 2J R684 1J 
F655 38 R614 48 R672A 4J R685 2J TP-15V 
0602 4A R651 2G R6728 4J R687 2J TP-2V 
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START 

I 

CHECK-4.9V 
POWER SUPPLY 

CHECK DELAY 
LED DRIVER 

CHECK DELAY 
EVENTS SELECTOR 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
00019 to 00099 

DOES TTL COUNTER 
GATE OUTPUT A HI 
SIGNAL WHEN TTL 
LOAD GOES LO 

CHECK TTL 
COUNTER GATE 

USE TEST SET·UP 
FOR MIN. INPUT SWING 
AND PULSE WIDTH CHECK 
STEPS 2a THRU 2J 

IS OUTPUT DELAYED 
IN ONE COUNT 
INCREMENT FROM 
00001 TO 00009 

DOES OUTPUT OF 
(PIN 2, U430A) 
COUNT START TO 
GO LO UPON WORD 
RECOGNITION 

CHECK COUNT START 

DOES TTL COUNTER 
OUTPUT TO TTL 
LOAD UPON 9 COUNT 

CHECK TTL COUNTER 

DOES LSB COUNTER 
BEGIN COUNTING 
FROM 9'S COMPLEMENT 
OF DELAY COUNT 

CHECK LSB COUNTER 

DOES TTL LOAD 
OUTPUT ON 9 
COUNT 

CHECK TTL LOAD 

DOES TRIG OUT 
LITE COME ON 
WHEN SIGNAL IS 
PRESENT ON BNC 

CHECK TRIG OUT 
LED DRIVER 

CHECK END 
OF COUNT 
OUTPUT 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
00199 to 00999 

CHECK 
99990 
HOLD 

DOES TRIGGER 
OUTPUT HAVE 
A HI OF +2.2 V 
ANDA LOW 
OF+0.6V 

CHECK TRIG OUT 
ECLITTL CONVERTER 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
01999 TO 09999 

REPEAT FROM A 
FOR EACH DATA 
CHANNEL AND THE 
QUALIFIER (WORD) 

DOES THE INPUT 
OFTHETRIG 
OUTPUT GO LO 
(INDICATES WORD 
RECOGNITION) 

DOES WORD 
PATTERN 
MATCH OCCUR 
(A LO) AT 
INPUT OF WORD 
RECOGNITION 
CIRCUIT 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
19999 to 99999 



DOES TRIG OUT 
LITE COME ON 
WHEN SIGNAL IS 
PRESENT ON BNC 

CHECK TRIG OUT 
LED DRIVER 

CHECK END 
OF COUNT 
OUTPUT 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
00199 to 00999 

CHECK 
99990 
HOLD 

DOES TRIGGER 
OUTPUT HAVE 
A HI OF +2.2 V 
ANDA LOW 
OF +O.SV 

CHECK TRIG OUT 
ECL/TTL CONVERTER 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
01999 TO 09999 

REPEAT FROM A 
FOR EACH DATA 
CHANNEL AND THE 
QUALIFIER (WORD) 

DOES THE INPUT 
OFTHE TRIG 
OUTPUT GO LO 
(INDICATES WORD 
RECOGNITION) 

DOES WORD 
PATTERN 
MATCH OCCUR 
(A LO) AT 
INPUT OF WORD 
RECOGNITION 
CIRCUIT 

IS OUTPUT DELAYED 
BY ONE COUNT FROM 
19999 to 99999 

USE TEST SET·UP 
FOR FI L TER CHECK 
STEPS 5A THRU 5C 

CHECK TRIGGER 
OUTPUT CIRCUIT 

CHECK ASYNC PATH 
THRU WORD RECOG· 
NIZER 

CHECK INPUT 
LINE RECEIVERS 

USE TEST SET-UP 
FOR CLOCK QUALIFIER 
CHECK STEPS 10A AND 
10B SET QUALIFIER OFF 

DOES OUTPUT 
PULSE DECREASE 
BY;;. 300 ns 

CHECK FILTER 
CIRCUIT ADJUSTMENT 

CHECK CLOCK INPUT 

USE THE 
TEST SET-UP 
FOR THE 
DELAY COUNTERS 
CHECK (DELAY 
BY WORDS) STEPS 
SA THRU SC 

PUT QUALIFIER IN 
CLOCK POSITION 

CHECK CLOCK 
LED DRIVER 

CHECK 
CLOCK 
GATE 

WR 501 Service 

IS SIGNAL PRESENT 
AT INPUT TO DELAY 
LED DRIVER (PIN 7 
OF U43SB 

IS OUTPUT FROM 
TRIGGER DELAY 
DETECTOR HI 
WITH 00001 
COUNT 

CHECK TRIGGER 
DELAY DETECTOR 
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IS THERE AN 
INPUT TO THE 
CLOCK LED 
DRIVER 

IS THERE AN 
OUTPUT FROM 
CLOCK 
QUALIFIER 

IS THERE AN 
INPUT TO THE 
CLOCK 
QUALIFIER 

CHECK QUALIFIER INPUT 

USE TEST SET-UP 
FOR BOTH QUALIFIER 
CK STEPS 11a & 11b 

CHECK 
CLOCK 
LED 
DRIVER 

CHECK 
CLOCK 
GATE 

CHECK 
CLOCK 
QUALIFIER 

IS TRIG OUT 
LITE ON 

IS INPUT (FROM 
WORD QUALIFIER) 
PRESENT TO WORD 
RECOGNITION CKT 

IS INPUT PRESENT 
TO WORD 
QUALIFIER 

CHECK QUALIFIER 
INPUT 

USE TEST SET-UP 
FORSETUP& 
HOLD CHECK STEPS 
9ATHRU9H 

CHECK TRIG 
OUT LED 
DRIVER 

CHECK WORD 
RECOGNIZER 

CHECK WORD 
QUALIFIER 

IS HI (> +2_2 V) 
SIGNAL PRESENT 
AT OUTPUT BNC 
WITH TRIG OUT 
LITE OFF 

CHECK SYNC PATH 
THRU WORD RECOGNIZER 

@ 

l---+STOP 



@ 

Section 10-WR 501 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 

OOX Part removed after this serial number 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 234 5 Name & Description 

Assembly and/or Component 
AttachIng parts for Assembly and/or Component 

· -_ ... ---

Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 

· --- ---

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

· -_ ... ---

Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol- - -' - - - indicates the end of 
attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

ABBREVIATIONS 
INCH ELCTRN ELECTRON IN INCH SE SINGLE END 

# NUMBER SIZE ELEC ELECTRICAL !NCAND INCANDESCENT SECT SECTION 
ACTR ACTUATOR ELCTLT ELECTROLYTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR 
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SHLDR SHOULDERED 
AL ALUMINUM EQPT EQUIPMENT MACH MACHINE SKT SOCKET 
ASSEM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE 
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SLFLKG SELF-LOCKING 
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUND SPR SPRING 
BD BOARD FLTR FILTER OBD ORDER BY DESCRIPTION SQ SQUARE 
BRKT BRACKET FR FRAME or FRONT 00 OUTSIDE DIAMETER SST STAINLESS STEEL 
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL 
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE SW SWITCH 
BSHG BUSHING FXD FIXED PL PLAIN or PLATE T TUBE 
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL 
CAP CAPACITOR HDL HANDLE PN PART NUMBER THO THREAD 
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK 
CHAS CHASSIS HEX HD HEXAGONAL HEAD PWR POWER TNSN TENSION 
CKT CiRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING 
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD 
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID V VOLTAGE 
cov COVER HV HIGH VOLTAGE RLF RELIEF VAR VARIABLE 
CPLG COUPLING IC INTEGRATED CIRCUIT RTNR RETAINER WI WITH 
CRT CATHODE RAY TUBE 10 INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER 
DEG DEGREE IDENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR 
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Replaceable Mechanical Partl-WR501 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

00779 
01295 

071ll 
08261 
12327 
22526 
22670 
23499 

71159 

73743 
73803 

78189 

79807 
80009 
83385 
98978 

10-2 

Manufacturer 

AMP, INC. 
TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 

PNEUMO DYNAMICS CORPORATION 
SPECTRA-STRIP CORP. 
FREEWAY CORPORATION 
BERG ELECTRONICS, INC. 
G.M. NAMEPLATE, INC. 
GAVITT WIRE AND CABLE, DIVISION OF 
RSC INDUSTRIES, INC • 
BRISTOL SOCKET SCREW, DIV. OF 
AMERICAN CHAIN AND CABLE CO., INC. 
FISCHER SPECIAL MFG. CO. 
TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 
WROUGHT WASHER MFG. CO. 
TEKTRONIX, INC. 
CENTRAL SCREW CO. 
INTERNATIONAL ELECTRONIC RESEARCH CORP. 

Address 

POBOX 3608 

POBOX 5012, 13500 N CENTRAL 
EXPRESSWAY 
4800 PRUDENTIAL TOWER 
7100 LAMPSON AVE. 
9301 ALLEN DRIVE 
YOUK EXPRESSWAY 
2040 15TH AVENUE WEST 

455 N. QUINCE ST. 

POBOX 2244, 40 BRISTOL ST. 
446 MORGAN ST. 

34 FOREST STREET 

ST. CHARLES ROAD 
2100 S. 0 BAY ST. 
POBOX 500 
2530 CRESCENT DR. 
135 W. MAGNOLIA BLVD. 

City, State, Zip 

HARRISBURG, PA 17105 

DALLAS, TX 75222 
BOSTON, MA 02199 
GARDEN GROVE, CA 92642 
CLEVELAND, OH 44125 
NEW CUMBERLAND, PA 17070 
SEATTLE, ~ 98119 

ESCONDIDO, CA 92025 

~TERBURY, CT 06720 
CINCINNATI, OH 45206 

ATTLEBORO, MA 02703 

ELGIN, IL 60120 
MIL~UKEE, WI 53207 . 
BEAVERTON, OR 97077 
BROADVIEW, IL 60153 
BURBANK, CA 91502 

REV. A APRIL 1977 

r 

f 

( 

l 



Fig. & 
Index 
No. 

Tektronix 
Part No. 

1-1 337-1399-04 
-2 366-~023-0~ 

213-0246-00 
-3 366-~3~9-0~ 

2~3-0246-00 

-4 366-~7~3-00 

213-0246-00 
-5 ----- -----
-6 ----- -----
-7 366-~690-00 

-8 333-2221-00 

-9 211-0012-00 
-~O ·210-0004-00 

-11 ----- -----
-12 105-07~9-00 

-13 213-0113-00 

-14 ~05-0718-00 

-15 ----- -----
-16 352-0472-00 

-17 21~-010~-00 

352-0472-00 

211-0101-00 

-18 ----- -----

-19 211-0244-00 

-20 129-0123-00 
-21 386-3644-0~ 

-22 213-0229-00 

-23 ----- -----

-24 210-0583-00 
-25 210-0940-00 

-26 
-27 

-28 1n-~343-00 

-29 
-30 
-31 386-3666-00 

Serial/Model No. 
Eff Dscont 

-32 213-0146-00 B010100 B010399 
213-0146-00 B010400 
386-3657-00 B010400 
210-~270-00 XB010400 

-33 337-2365-00 

-34 211-0244-00 

REV. A. APRIL 1977 

Replaceable Mecbanlcal Partl-WR501 

aty 1 2 3 4 5 Name & Description 
2 SHIELD,ELEC:SIOE 
~ KNOB:GRAY 
1 SETSCREW:5-40 X 0.093 INCH L,HEX SOC 
1 KNOB:GRAY 
1 • SETSCREN:5-40 X 0.093 INCH L,HEX SOC 
1 KNOB:GY,AAAA,0.127IO X 0.392 00,0.466 H 
1 • SETSCREW:5-40 X 0.093 INCH L,HEX SOC 
1 SWITCH,PUSH:{SEE s510 EPLl 
1 SWXTCH,PUSH:W!HARDWARE(SEE S446 EPL) 
1 KNOB,LATCH: 
1 PANEL ,FRONT: 

(ATTACHING PARTS) 
1 SCREW,MACHlNE:4-40 X 0.375 INCH,PNH STL 
~ WASHER,LOCK:INTL,0.12 10 X O.26"00,STL 

- - - * - - -
1 CONNECTOR,RCPT,:W/HARDWARE(SEE J477 EPL) 
1 LATCH,RETAINING:PLUG-IN 

(ATTACHING PARTS) 
~ SCR,TPG,THO FOR:2-32 X·0.312 INCH,PNH STL 

- - - * - - -
1 RELEASE,LATCH: 
3 JACK,TIP:BLACK(SEE J690,J684 AND J698 EPL) 
1. HOLDER,SOCKET: 

(ATTACHING PARTS) 
1 SCREW,MACHlNE:4-40 X 0.25" 100 OEG,FLH STL 

- - - * - - -
1 HOLDER, SOCKET: 

(ATTACHING PARTS) 
2 SCREW,MACHlNE:4-40 X 0.25" 100 OEG,FLH STL 

- - - * - - -
1 CKT BOARD ASSY:SWITCH(SEE A3 EPL) 

(ATTACHING PARTS) 
3 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 

---*---
3 POST,ELEC-MECH:4-40 X 0.25 HEX X 0.688" L,A 
1 SUBPANEL,FRONT: 

(ATTACHING PARTS) 
4 SCR,TPG,THO FOR:6-20 XO.375"100 OEG,FLH STL 

1 

1 
1 

- - - * - - -
CKT BOARD INCLUOES: 
RES ISTOR,VAR: (SEE R400 EPL) 

(ATTACHING PARTS) 
NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 
WASHER,FLAT:0.25 10 X 0.375 INCH CD,STL 

- - - * - - -
2 SWITCH,TOGGLE:(SEE S346 AND S350 EPL) 

21 SWITCH,TOGGLE:(SEE S310,312,314,316,318,320, 
322,324,326,328,330,332,334,336,338,340,342, 
344,348,670,685 EPL) 

1 CONTACT ASSY,EL:36 PIN SET 
3 LAMP,LEO:(SEE OS429,OS488,OS496 EPL) 
1 LAMP,LEO: (SEE OS302 EPL) 
1 SUPPORT,CHASSIS:REAR 

(ATTACHING PARTS) 
4 SCR,TPG,THO FOR:6-20 X 0.313 INCH,PNH STL 
2 SCR,TPG,THD FOR:6-20 X 0.313 INCH,PNH STL 
2 SUPPORT, PLUG-IN: 
2 WASHER,FLAT:0.141 10 X 0.04 THK,AL,0.21900 

- - - * - - -
1 SHIELO,ELEC:PONER SUPPLY 

(ATTACHING PARTS) 
2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 

- - - * - - -

Mfr 
Code Mfr Part Number 

80009 337-1399-04 
80009 366-1023-01 
71159 OBO 
80009 366-1319-01 
71159 OBD 
80009 366-1713-00 
71159 OBD 

80009 366-1690-00 
80009 333-2221-00 

83385 OBD 
78189 1204-00-00-0541C 

80009 105-0719-00 

83385 OBO 

80009 105-0718-00 

80009 352-0472-00 

83385 OBO 

80009 352~0472-00 

83385 OBO 

78189 OBO 

80009 129-0123-00 
80009 386-3644-01 

83385 OBO 

73743 2X20224-402 
79807 OBO 

22526 65274-2 

80009 386-3666-00 

83385 OBO 
83385 OBO 
80009 386-3657-00 
80009 210-1270-00 

80009 337-2365-00 

78189 OBD 

10-3 



Replaceable Mechanical Pal'tl-WR501 r 
Fig. & ~. r \ 

Index Tektronix Serial/Model No. Mfr ( 
No. Part No. Eft Dscont Qty 12345 Name & Description Code Mfr Part Number 
1-35 ----- ----- J. CKT BOARD ASSY:DAUGHTER(SEE AJ. EPL) 

(ATTACHING PARTS) 
-36 211-0244-00 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 OBD 
-37 211-0101-00 1 SCREW,MACHlNE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 

---*---
----- ----- CKT BOARD INCLUDES: 

-38 ----- ----- 1 CONNECTOR,RCPT,:(SEE JI0 EPL) 
-39 136-0578-00 1 SOCKET,PLUG-IN:24 DIP,LOW PROFILE 01295 C932402 
-40 136-0260-02 9 SOCKET ,PLUG-IN:J.6 CONTACT ,LON CLEARANCE 01295 C931602 r -41 200-U53-00 J. COV HALF ,HT STA: 80009 200-1153-00 
-42 200-J.J.55-00 J. COV HALF,HT STA: 80009 200-1155-00 

(ATTACHING PARTS) 
-43 211-0';'85-00 1 SCREW,MACHlNE:2-56 X 0.438" ,PNH,STL 07111 OBD 

f - - - * - - -
-44 129-0644-00 1 SPACER,POST:0.475 L,4-40 THD ONE END AL 80009 129-0644-00 
-45 ----- ----- J. TRANSISTOR: (SEE Q629 EPL) 

(ATTACHING PARTS) 
-46 211-0510-00 1 SCREW,MACHlNE:6-32 X 0.375 INCH,PNH STL 83385 OBD 

f -47 210-0457-00 J. NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL 83385 OBD 
-48 210-0802-00 J. WASHER,FLAT:0.15 ID X 0.3J.2 INCH OD 12327 OBD 

- - - * -
-49 214-1914-00 1 HEAT SINK,ELEC: 98978 PB1-ZCB 

r 
-50 214-0579-00 3 TERM.,TEST PT:0.40 INCH LONG 80009 214-0579-00 
-51 131-0608-00 32 CONTACT,ELEC:0.365 INCH LONG 22526 47357 
-52 131-J.986-00 1 TERM. SET,PIN:DBL RON,RTANG,18 POS 00779 87504-9 

36.1-0385-00 1 SPACER,PB SW:0.164 INCH LONG 80009 361-0385-00 
-53 136-0252-04 B010100 BOI0199 12 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060 

136-0252-04 B010200 3 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060 
-54 344-0154-00 2 CLIP,ELECTRICAL:FOR 0.25 INCH DIA FUSE 80009 344-0154-00 
-55 351-0187-00 2 GUIDE-POST LOCK:0.072 INCH LONG 80009 351-0187-00 

(ATTACHING PARTS FOR EACH) 

( -56 211-0244-00 1 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 OBD 
- - - * - - -

-57 ----- ----- 1 CKT BOARD ASSY:MAIN(SEE A2 EPL) 
(ATTACHING PARTS) 

-58 213-0146-00 4 SCR,TPG,THD FOR:6-20 X 0.313 INCH,PNH STL 83385 OBD 
-59 nO-0202-00 1 TERMlNAL,LUG:SE #6 78189 2104-06-00-2520N 

- - - * - - -
1 CKT BOARD INCLUDES: 

-60 1 CONNECTOR,RCPT,:(SEE J110 EPL) 
-61 1 RESISTOR,VAR:(SEE R672A,B EPL) 
-62 361-0761-00 1 SPACER,VAR RES. :0.5 X 0.325 XO.08 INCH 80009 361-0761-00 
-63 131-1964-00 1 TERM. SET,PIN:DBL ROW,RTANG,MALE,26 POS 00779 1-87504-3 
-64 361-0383-00 1 SPACER,PB SW:CHARCOAL,0.33 INCH LONG 80009 361-0383-00 
-65 136-0578-00 1 SOCKET,PLUG-IN:24 DIP,LON PROFILE 01295 C932402 
-66 351-0187-00 4 GUIDE-POST LOCK:0.072 INCH LONG 80009 351-0187-00 
-67 J.36-0514-00 2 SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 C9308-02 
-68 136-0269-02 8 SOCKET,PLUG-IN:14 CONTACT, LON CLEARANCE 01295 c931402 
-69 136-0260-02 25 SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 01295 C931602 
-70 136-0252-04 B010100 B010199 54 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060 

136-0252-04 BOJ.0200 45 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060 
136-0352-00 6 CONTACT,ELEC:FOR 0.02 INCH DIAMETER PIN 00779 50872-2 

-71 131-0608-00 B010100 B010199 90 CONTACT,ELEC:0.365 INCH LONG 22526 47357 
131-0608-00 B010200 84 CONTACT,ELEC:0.365 INCH LONG 22526 47357 

-72 131-0993-00 2 LINK,TERM.CONNE:2 WIRE BLACK 00779 530153-2 
214-0579-00 BOI0I00 B010199 5 TERM.,TEST PT:0.40 INCH LONG 80009 214-0579-00 
214-0579-00 BOI0200 2 TERM.,TEST PT:0.40 INCH LONG 80009 214-0579-00 

-73 426-0724-B 1 FR SECT,PL-IN:BOTTOM 80009 426-0724-13 
-74 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00 

334-3013-00 1 MARKER, IDENT: 22670 OBD 
-75 426-0725-05 1 FR SECT,PLUG-IN:TOP 80009 426-0725-05 

198-3369-00 1 WIRE SET,ELEC: 80009 198-3369-00 
-76 175-0825-00 FT WIRE,ELECTRICAL:2 WIRE RIBBON,1.417 FT L 08261 OBD 
-77 175-0826-00 FT • WIRE,ELECTRICAL:3 WIRE RIBBON,0.325 FT L 80009 175-0826-00 

( 
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Repl.ce.ble Mech.nlcal P ..... -WR501 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 

1-78 175-0861-00 FT WIRE,ELECTRICAL:4 WIRE RIBBON,0.271 FT L 23499 TEl{-175-0861-00 
-79 175-0833-00 FT WIRE,ELECTRICAL:10 WIRE RlBBoN,1.625 FT L 08261 OBD 
-80 352-0169-00 2 CONN BODY,PLiEL:2 WIRE BLACK 80009 352-0169-00 
-81 352-0U2-00 2 CONN BODY,PL,EL:4 WIRE BLACK 80009 352-0162-00 
-82 352-0168-00 12 CONN BODY,PL,EL:l.O WIRE BLACK 80009 352-0168-00 
-83 352-0161-00 4 CONN BODY,PL,EL:3 WIRE BLACK 80009 352-0161-00 
-84 131-0707-00 l.20 CONTACT,ELEC:0.48"L,22-26 AWG WIRE 22526 75691-005 
-85 210-0775-00 l. EYELET,METALLIC:0.126 OD X 0.23 INCH L,BRS 80009 210-0775-00 
-86 210-0774-00 l. EYELET,METALLIC:0.152 OD X 0.245 INCH L,BRS 80009 210-0774-00 
-87 179-2512-00 1 WIRING HARNESS, :SWITCH 80009 179-2512-00 

13.1-0707-00 24 CONTACT,ELEC:0.48"L,22-26 AWG WIRE 22526 75691-005 
352-0162-01 1 CONN BODY,PL,EL:4 WIRE BRONN 80009 3.52-0162-01 
352-0162-02 1 CONN BODY,PL,EL:4 WIRE RED 80009 352-0162-02 
352-0162-03 1 CONN BODY,PL,EL:4 WIRE ORANGE 80009 352-0162-03 

-88 352-0163-00 1 CONN BODY,PL,EL:5 WIRE BLACK 80009 352-0163-00 
352-0163-04 1 CONN BODY,PL,EL:5 WIRE YELLOW 80009 352-0163-04 
352-0169-00 1 CONN BODY,PL,EL:2 WIRE BLACK 80009 352-0169-00 
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Fig. & 
Index 
No. 

@ 

Tektronix 
Part No. 

070-2168-00 
070-2169-00 
010-6451-01 

Serial/Model No. 
Eft Dscont 

STANDARD ACCESSORIES 

Qty 1 2 3 4 5 Name & Description 

1 MANUAL,TECH:SERVICE 
1 MANUAL,TECH:OPERATORS 
2 PROBE,DIGITAL:P6451,MULTI LEAD,W/ACCESS 

Mfr 
Code Mfr Part Number 

80009 070-2168-00 
80009 070-2169-00 
80009 010-6451-01 

WR 501 
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COMMITTED TO EXCELLENCE 
CSG PUBLICATIONS/RESEARCH 

PB45~ DATA 
ACmUISITION PROBE 

The P6451 is a nine-channel active probe designed for use with digital circuit analysis instruments. The 
P6451 consists of two hybrid integrated circuits that comprise nine FET amplifiers with differential ECl 
outputs. All input channels of the hybrid circuits are protected from damage by static discharges. An 
input resistance of 1 megohm allows the circuit under test to perform close to normal operating conditions. 

Probe input threshold levels are established by a voltage source supplied by the test instrument. The P6451 
outputs are compatible with test instruments having differential ECl line receivers (i .e., type 10115 or 
10216) with 75 ohm differential input termination. 

All probe-input lead connectors lock into the probe head when the lead is pulled on, but are easily detached 
by pulling only on the connector. The signal leads come in a set of 10 colors. 



P6451 Probe 

2 

WARRANTY 

All TEKTRONIX instruments are warranted against defective materials and workman­
ship for one year. Any questions with respect to the warranty should be taken up with 
your TEKTRONIX Field Engineer or representative. 

All requests for repairs and replacement parts should be directed to the TEKTRONIX 
Field Office or representative in your area. This will assure you the fastest possible 
service. Please include the instrument Type Number or Part Number and Serial Number 
with all requests for parts or service. 

Specifications and price change privileges reserved. 

Copyright © 1976 by Tektronix, Inc., Beaverton, Oregon. Printed in the United States 
of America. All rights reserved. Contents of this publication may not be reproduced in 
any form without permission of Tektronix, Inc. 

U.S.A. and foreign TEKTRONIX products covered by U.S. and foreign patents and/or 
patents pending. 

TEKTRONIX is a registered trademark of Tektronix, Inc. 
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SPECIFICATIONS 

Electrical 

Input Resistance 

Input Capacitance 

Maximum Dynamic Input Voltage 

Maximum Nondestructive Voltage to Input 

Power Requirements 

Voltage 

Current 

Envi ronmental 

Temperature 

Storage 

Operating 

Altitude 

Physical 

Storage 

Operating 

Weight (Probe Only) 

Length 

Probe Head and Cable 

Input Leads 

1 Mil within 5%. 

5 pF within 1 pF. 

10 V above input threshold level. 

60 V (dc + peak ac). 

4.7 V to 5.3 V. 

<260 mA at S V. 

_55° to +75°C. 

0° to +50°C. 

To 50,000 feet. 

To 15,000 feet. 

204 gms (7.1 oz). 

2 m (6.5 ft). 

40 cm (15.7 in). 

P6451 Probe 
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P6451 Probe 

Probe I nput Leads 

OPERATING CONSIDERATIONS 

Make sure the probe connector is correctly aligned with the 
test instrument connector. Damage to the terminals can 
result from forcing the connector into the test instrument 
connector. 

To insert a probe lead, push the connector into the probe head as shown in Figure 1. Be sure the correct side 
of the connector is facing upward. To remove a probe lead, place your fingernail on the connector and pull. 

To minimize the pickup of electromagnetic interference, input leads should be kept as short as possible. How­
ever, to avoid adding errors to critical timing measurements, input leads should all be the same length. 

4 

~ 
To avoid damage to the probe,. do not connect the ground 
lead to a voltage source above or below ground reference. 

CORRECT 
(ONE ROUND 

HOLE) 

~
/ PULL HERE 

--TO REMOVE 

~ WRONG 
(TWO SQUARE HOLES) 

Figure 1. Installation of input lead connectors. 
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P6451 Probe 

MAINTENANCE INSTRUCTIONS 

Only qualified service personnel should use the following service instructions. Unless you are qualified to 
do so, do not perform maintenance in this instrument. 

The P6451 Probe is designed to withstand normal operation and handling. However, if the probe fails or 
breaks, replacement parts are available. See Replaceable Parts List for part numbers. 

Cleaning 

Dirt that accumulates on the probe head can be removed with a soft cloth dampened in a mild detergent 
and water solution. Abrasive cleaners should not be used. 

Avoid the use of chemical cleaning agents which migh t 
damage the plastics used in this instrument In particular, 
avoid chemicals which contain benzene: toluene, xylene, 
acetone or similar solvents. 

Recommended cleaning agents are isopropyl alcohol 
(Isopropanol) or ethyl alcohol (Fotocol or Ethanol). 

Contaminated contact areas of the connectors, hybrids, and circuit board can be cleaned with a cotton· 
tipped applicator dipped in a recommended cleaning agent. 

Probe Head Component Access 

1. Remove 4 screws from the probe body. 

2. While pulling apart the 2 halves of the probe body, note which half of the body covers which side 
of the circuit board. . 

3. Replace the defective components. 

4. When reinstalling the circuit board in the probe body, be sure the body half with the channel 
identification label covers the circuit-board sicie with the channel input pins. 

5. Replace the 4 screws that hold the probe body together. 



P6451 Probe 

Troubleshooting 

The following information is provided to help troubleshoot the P6451. Troubleshooting information 
contained in the associated test-instrument instruction manual should be used with the following infor­
mation to aid in locating the trouble. 

1. ISOLATE TROUBLE TO A CIRCUIT. To determine if the trouble is in the probe or the test instrument, 
use the troubleshooting information in the instruction manual for the test instrument. If the probe is found 
to be defective, proceed with step 2. 

2. VISUAL CHECK. Remove the 2 halves of the probe body (refer to Probe Head Component Access pro­
cedure). Check the probe for visible indications such as broken wires, damaged circuit board, damaged com­
ponents, etc. Repair or replace any of these defects. If there are no visible indications of a defect, proceed 
with step 3. 

3. CHECK SUPPLY VOLTAGE. The supply voltage to the P6451 can have various values depending upon 
the voltage level used in the test instrument. Refer to the probe schematic and the test instrument instruc­
tion manual for the supply voltage assigned to the probe. 

If all the channels are affected by the trouble, check the supply voltages VCC, VDD, and VEE. If one or 
more of the channels are operating correctly, proceed with step 4. 

6 

NOTE 

Supply voltages are measured with respect to the test 
instrument chassis ground. 

+VCC = Chassis Ground 

Typical Voltage 

+VCC = 0 V 

+VDD = -0.5 V 

-VEE=-5V 

-VEE = Chassis Ground 

Typical Voltage 

+VCC = +5 V 

+VDD = +4.5 V 

-VEE = OV 

a. If VCC does not have its assigned voltage, check the VCC cable wire (RED) for continuity. No con­
tinuity in cable, proceed to step 5. 

b. If VEE does not have its assigned voltage, check the VEE cable wire (VIO) for continuity. No con­
tinuity in cable, proceed to step 5. 

c. If the voltage at VDD is the same as VEE, check diode CR4 for open. Diode open, replace CR4. 
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P6451 Probe 

d. If the voltage at VDD is the same as VCC, check diode CR4 for short. Diode shorted, replace CR4. 

4. CHECK HYBRID OPERATION. If the supply voltages are correct, check for a defective channel on one 
of the hybrids. 

a. Set the input threshold level of the test instrument to 0 volts. 

b. Connect a signal lead from a channel input on the probe to a +1 volt to -1 volt, 1 KHz square-wave 
signal source. 

c. With a test oscilloscope, check the + output (noninverting) and - output (inverting) forthe correct 
output waveform; See Figure 2 for typical waveforms. 

d. If an output signal is present on the circuit board, but not present at the cable connector, check the 
cable wire for continuity. 

e. If the hybrid is found to be defective, proceed to step 5. 

500mV!DIV 

(OSCILLOSCOPE CH 1) 
APPROXIMATELy +3.8 V ~ 

(OSCILLOSCOPE CH 2) 

APPROXIMATELY +3.8V~ 

-

-

~ 

~ 

-
.... 

-
- ..... 

-

-

-

0.5 ms/DIV 

-- -
-

-

} + OUTPUT 
(NONINVERTING) 

} -OUTPUT 
(INVERTING) 

-VEE ASSIGNED TO CHASSIS GROUND 

500 mV/DIV 

(OSCILLOSCOPE CH 2) 

APPROXIMATELY -1.2 V ~ 

(OSCILLOSCOPE CH 2) 

APPROXIMATELY -1.2V ~ 

-

. -

r-

--
.... 

~ 

.... 

-

~ 

-
--

0.5 MS/DIV 

~ 

-
-
-

-
-

} 

} 

+ OUTPUT 
(NONINVERTING) 

- OUTPUT 
(INVERTING) 

+ VCC ASSIGNED TO CHASSIS GROUND 

Figure 2. Typical channel output waveforms vs. supply voltage assigned. 
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P6451 Probe 

5. OBTAINING REPLACEMENT PARTS. All electrical and mechanical part replacements for the P6451 
can be obtained through your local Tektronix Field Office or representative. 

When ordering replacement parts from Tektronix, Inc., include the following information: 

(a) Instrument type. 

(b) Instrument date code. 

(c) A description of the part (if electrical, include circuit number). 

(d) Tektronix part number. 

For more information or assistance on troubleshooting the P6451, contact your local Tektronix Field 
Office or representative. 

CHANNEL 6 (-I OUTPUT 

2 
14 CHANNEL 6 (+1 OUTPUT 

CHANNEL 7 (-I OUTPUT 
15 CHANNEL 7 (+1 OUTPUT 

CHANNEL 2 (-I OUTPUT 3 

4 
16 CHANNEL 2 (+1 OUTPUT 

CHANNEL 3 (-I OUTPUT 

-VEE REFERENCE 5 
17 CHANNEL 3 (+1 OUTPUT 

THRESHOLD { CH., I, 2,3 6 18 +VCCINPUT 

CONTROL 19 -VEE INPUT 
VOLTAGE CH 4,5,6,7 7 
INPUTS CH C 20 GROUND (Shieldl 

8 

CHANNEL C (-I OUTPUT 9 
21 CHANNEL C (+1 OUTPUT 

10 
22 CHANNEL 0 (+1 OUTPUT 

CHANNEL 0 (-I OUTPUT 

CHANNEL 1 (-I OUTPUT 11 
23 CHANNEL 1 (+1 9UTPUT 

CHANNEL 4 (-I OUTPUT 
24 CHANNEL 4 (+1 OUTPUT 

12 
25 CHANNEL 5 (+1 OUTPUT 

CHANNEL 5 (-I OUTPUT 13 

Figure 3. Probe connector pin assignment (end viewl. 
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PRoaE 
INPUT 

eH 0 

CH 1 

eH 2 

eH 4 

CH 5 

CH" 

CH 7 

GoND 

I 

( 

+VOD ~e 
h 1~&13 .. 1301., IQ 11 

VDO VCC 

U oq INPUT 

OUTPUT [~ •• THI,",SHOLO 
C.ONTR.OL 18 

-VEE~ "1:TEN RTN 

L--CH '-:,------.J 
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OUTPUT [: 
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-VEE~ 
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~" 
-VE~ 
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P6451 Probe -

---CD 

Fig. & 
Index 
No. 

-1 
-2 
-3 

-4 
-5 

-6 
-7 

Tektronix Serial/Model No. 
Part No. Eft Dscont 
010-6451-01 _____ _ ____ 1 

380-0463-02 2 

2 
2 

2 
2 

2 
3 

1Avai1ab1e under 010-6451-01 only. 
2Avai1ab1e under 380-0463-02 only. 

Qty 
1 
1 
1 
1 
1 
2 

4 
4 

1 
1 

REPLACEABLE PARTS LIST 

Mfr 
1 234 5 Name & Description Code Mfr Part Number 
PROBE,DATA;P6451,MULTILEAD,W/ACCESS 80009 010':'6451-01 

PROBE,DATA:P6451,MULTILEAD,PROBE ONLY 
HOUSING,PROBE:W/IDENTIFICATION MARKERS 80009 380-0463-02 

MARKER,IDENT:P6451 
MARKER,IDENT:DATA ACQUISITION PROBE 
HOUSING,PROBE: 

(ATTACHING PARTS) 
SCR,MACHINE:4-40 X 0.625" 100 DEG,FLH,STL 
NUT,PLIAN,HEX:4-40 X 0.188 INCH,BRS 

- * - - -
SPACER,PROBE: 
SPACER, COVER: 

,,-; 
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Fig. & 
Index 
No. 

-8 
-9 
-10 

-11 
-12 
-13 

-14 
-15 
-16 

-17 

-18 

Tektronix .Serial/Model No. 
Part No. Eft Dscont Qty 
670-5025-00 3 
131-1811-00 1 
283-0220-00 6 
----- -----
152-0075-00 1 
315-0100-00 1 
175-1835-00 1 

012-0655-02. 1 
206-0222-00 10 
334-1636-00 2. 
334-1636-01 2 
334-1636-05 2 
334-1636-06 2 
334-2855-00 2 
334-2856-00 2 
016-0521-00 1 
062-2372-00 1 
352-0473-01 1 

1 2 3 4 5 Name & Description 
CKT BOARD ASSY:DATA ACQUISITION W/HYBRID 

TERM SET,PIN:10,0.025 X 0.025 SQ PINS 
CAP.,FXD,CER DI:0.01UF,20%,5OV(C4,5,6,10, 
11,14) 
SEMICOND DEVICE:GE,25V,40MA,(CR4) 
RES.,FXD,CMPSN:10 OHM,5%,0.25W,(R7) 

CA ASSY,SP,ELEC:PROBE,76.0 INCH LONG 

STANDARD ACCESSORIES 

LEAD SET,ELEC:INPUT,W/11,20 CM L,WlRES 
TIP,PROBE:MICROCIRCUIT TEST 
BAND,MARKER:ORANGE 
BAND ,MARKER: RED 
BAND,MARKER:SILVER GRAY 
BAND,MARKER:YELLOW 
MARKER,IDENT:0-7 
MARKER,IDENT:8-15 
POUCH,ACCESSORY: 
DATA,SHEET:P6451 
HOLDER,PROBE:W/HANGER 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr 
Code Mfr Part Number 
80009 670-5025-00 
22526 65595-110 
72982 8121N075W5Rl03M 

80009 152-0075-00 
01121 CB1005 
80009 175-1835-00 

80009 012-0655-02 
80009 206-0222-00 
80009 334-1636-00 
80009 334-1636-01 
80009 334-1636-05 
80009 334-1636-06 
80009 334-2855-00 
80009 334-2856-00 
05006 OBD 
80009 062-2372-00 
80009 352-0473-01 

Mfr. Code Manufacturer Address City, State, Zip 
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204 
05006 TWENTIETH CENTURY PLASTICS, INC. 415 E WASHINGTON BLVD. LOS ANGELES, CA 90015 
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070 
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512 
80009 TEKTRONIX, INC. P. O. BOX 500 BEAVERTON, OR 97077 
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LA 501 W 

PERFORMANCE CHECK AND ADJUSTMENT 
(SUPPLEMENT TO WR 501 MANUAL) 

The LA 501W Logic Analyzer consists of an LA 501 Logic Analyzer and a WR 501 Word Recognizer/Delay. These two 
units are attached to form a three-compartment wide TM 500-Series plug-in. 

Operating Information and Specifications are contained in the LA 501W Operators Manual. 

Maintenance Information, Circuit Descriptions, and diagrams are contained in the WR 501 Service Manual and in the LA 501 
Instruction .Manual. 

I. WR 501 
To calibrate the WR 501 part of an LA 501W, perform the procedures in the Performance Check and Adjustment procedures 
in the WR 501 -Service Manual. 

II. LA 501 
To calibrate the LA 501 part of an LA 501W, use the following procedure. 

This section contains information necessary to perform a performance check and adjustment. Limits given in the procedure 
are adjustment guides and should not be interpreted as performance requirements unless preceded by a check mark (V). 
Where possible, instrument performance is checked before an adjustment is made. 

@ 8-1 



Performance Check and Adjustment-LA 501 W 

PRELIMINARY INFORMATION 

Adjustment Interval 
To maintain instrument accuracy, check the performance of 
the LA 501W every 1000 hours of operation, or every 6 
months if used infrequently. Before complete adjustment, 
thoroughly clean and inspect this instrument as outl ined in 
Section 4, Maintenance. 

Tektronix Field Service 
Tektronix Field Service Centers and the Factory Service 
Center provide instrument repair and adjustment services. 
Contact your Tektronix Field Office or representative for 
further information. 

Using This Procedure 
This Performance Check and Adjustment procedure can be 
used either for complete adjustment or as a check of instru­
ment performance. Completion of each step in the procedure 
ensures that the instrument is correctly adjusted and operat­
ing within specified limits. Refer to the following discussion 
for instructions on a complete or partial check and 
adjustment. 

INDEX. An index precedes the procedure to aid in locating 
Performance Check and Adjustment steps. 

PERFORMANCE CHECK. Instrument performance can be 
checked by performing the complete Performance Check 
and Adjustment procedure and omitting only the ADJUST 
parts of the steps. A check mark (V) preceding a CHECK 
indicates that the limit given is a performance requirement 
specified in Section 2, Specification. 

ADJUSTMENT. Completion of each step in the Perform­
ance Check and Adjustment procedure ensures that the 
instrument is correctly adjusted and performing within 
specified limits. Where possible, instrument performance is 
checked before an adjustment is made. For best overall 
performance when performing the complete adjustment 
procedure, make each adjustment to the exact setting 
indicated. 
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PARTIAL PROCEDURES. The following procedure is 
written to completely check and adjust the instrument to 
the Performance Requirements listed in Section 2, Specifi­
cation. If the applications for which the instrument is used 
do not require the full available performance, the procedures 
and the required equipment list can be shortened accordingly. 

A partial performance check and adjustment may be desirable 
after replacing components, or to touch up the adjustment 
of a portion of the instrument. To check or adjust only part 
of the instrument, refer to the Equipment Requ ired list 
which precedes that portion of the procedure to be perform­
ed. To avoid unnecessary adjustment of other parts, adjust 
only if the tolerance given in each CHECK is not met. 

TEST EQUIPMENT REQUIRED 

The test equipment I isted in Table S-1 is required for a 
complete performance check and adjustment of this instru­
ment. The specifications given in Table S-1 for test equip­
ment are the minimum required to meet the Performance 
Requirements listed in Section 2, Specification. Detailed 
operating instructions for test equipment are omitted in 
this procedure. Refer to the test equipment instruction 
manual if more information is needed. . 

Special Fixtures 
Special fixtures are used only where they facilitate instru­
ment adjustment. These fixtures are available from Tek­
tronix, Inc. Order by part number from Tektronix Field 
Offices or representatives. 

Test Equipment Alternatives 
The test equipment listed in the Examples of Applicable 
Test Equipment column, Table S-1, is required to check and 
adjust this instrument. The Performance Check and Adjust­
ment procedure is based on the first item of equipment. 
given as an example. If other equipment is substituted, con­
trol settings or setups may need to be altered. If the exact 
item of equipment given as an example is not available, refer 
to the Minimum Specifications column to determine if other 
equipment may be substituted. Then check the Purpose 
column. If you determine that your measurement require- l 
ments will not be affected, the item and corresponding 
step(s) can be deleted. 
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Performance Check and Adjustment-LA 501 W 

Description 

1. Test Oscilloscope l 

2. Monitor 

3. Precision Dc Voltmeter 

4. Pulse Generator 

5. Frequency Counter 

6. Delay Generator 

7. 10X Probes (4 required) 

8. 1 X Probe 

TABLE S-1 
Test Equipment 

Minimum Specifications Purpose 

Bandwidth, dc to 100 MHz; Check triggers, display for-
minimum deflection factor, 10 mats, vertical, horizontal, 
mV /div; accuracy, within 3%. and Z-axis. Check and adjust 
Dual-channel with chopped dc balance and data inputs. 
display mode. 

Bandwidth, dc to 500 kHz; Check triggers, display for-
deflection factor, 50 mV/div mats, vertical and horizontal, 
(vertical) and 100 mV/div and Z-axis. 
(horizontal) both dc coupled. 
Graticule, 8 x 10 div. External 
Z-axis input. 

Range, ±2 V to ±50 V; accu- Check power supply, thres-
racy, within 0.1%. Digital hold voltages, and internal 
voltmeter must have at least clock. Check and adjust dc 
4y:'-digit readout. balance and data inputs. 

Pulse duration, 10 ns to 1 ms; Check triggers, display for· 
pulse period, 0.1 J.1s to 10 ms; mats, vertical and horizontal, 
risetime, 2 ns or less; output and Z-axis. Check and adjust 
ampl itude, -3 V to +3 V with dc balance and data inputs. 
dc offset. 

Frequency range, 40 MHz to Check internal clock. 
55 MHz; accuracy, within 10 
parts in 106 . 

Delayed events, 0 to 1024; Check Z-axis intensify. 
trigger level range and slope, 
±1 V; minimum detectable 
pulse width, 0.5 J.1s. 

Compatible with test oscillo- Check triggers and Z·axis. 
scope used. Check and adjust dc balance 

and data inputs. 

Compatible with test oscillo- Check internal clock. 
scope used. 

1 Can be used instead o~ monitor throughout procedure. 

@ 

Examples of Applicable 
Test Equipment 

a. Tektronix 7603 Oscilloscope 
system with 7 A26 Ampl ifier 
and 7B70 Time Base. 

b. Tektronix 465 Oscilloscope. 

a. Any Tektronix 600-series 
display unit that meets band-
width requirements. 

a. Tektronix OM 501 Digital 
Multimeter (operates in Tek-
tronix TM 500-series power 
module). 

b. Fluke Model 825A Differ-
ential DC Voltmeter. 

a. Tektronix PG 502 Pulse 
Generator (operates in Tek-
tronix TM 500-series power 
module). 

a. Tektronix DC 501 110 MHz 
Counter (operates in Tek-
tronix TM 500-series power 
module). 

b. Tektronix 7014 Digital 
Counter (operates in any Tek-
tronix 7000-series oscilloscope 
except those without readout). 

a. Tektronix DO 501 Digital 
Delay (operates in TM 500-
series power module. 

b. Tektronix 7011 Digital 
Delay (operates in any Tek-
tronix 7000-series oscilloscope 
with readout). 

a. Tektronix P6108 or P6054A 
probes. 

a. Tektronix P6028 or 
P6062A probes (3.5 foot). 
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Description 

9. Variable Line VoLtage 
Source 

10. 50-Ohm Termination 

11. BNC-to-Probe Tip 
Adapter 

12. BNC T Connector 

13. Coaxial Cables 
(5 required) 

14. Flexible Extender 
Cable 

15. Screwdriver 

S-4 

TABLE S~1 (CONT.) 
Test Equipment 

... __ ._-

Minimum Specifications Purpose 

Output, 110 V ac (or 220 V ac) Adjust -4.B V supply. 
200 W; accuracy, within 3%. 

Impedance, 50 ohms; accuracy, Output termination for signal 
within 2%; connectors, BNC. generators. 

Adapt to Tektronix probes Provide connection from 
used. pulse generator to probe tip. 

BNC to BNC. Provide cable and probe 
connection to pulse 
generator. 

Impedance, 50 ohms; type, Provide signal interconnections. 
RG 5B/U; length, 42 inches; 
connectors, BNC. 

Compatible with TM 500- Provide access to test points 
series plug-ins. and adjustments. 

3-inch shaft, 3/32-inch bit. Adjust power supply and dc 
balance. 

----------- _ .. _- - - - -_.-

Examples of Applicable 
Test Equipment 

a. General Radio WBMT3 VM 
Variac Autotransformer. 

a. Tektronix part 011-0049-01. 

a. Tektronix part 013-00B4-01. 

a. Tektronix part 103-0030-00. 

a. Tektronix part 012-0057-01 
(3 supplied with LA 501). 

a. Tektronix part 067-0645-01. 

a. Xcelite R-3323. 
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INDEX TO PERFORMANCE CHECK 
AND ADJUSTMENT PROCEDURE 

A. POWER SUPPLY 

1. Adjust -4.8 Volt Supply (R925) 

2. Check -2 Volt Supply 

3. Check +5.1 Volt Supply 

B. THRESHOLD VOLTAGES AND INTERNAL 
CLOCK 

1. Check 10X Probe Threshold Voltages 

2. Check Threshold Monitor Output 

3. Check EXT TRIG Input (10X) Threshold 
Voltages 

4. Check I nternal Clock 

C. TRIGGERS 

1. Check Ext~rnal Trigger Level and 
Minimum Pulse Width 

2. Check Display Time Range 

3. Check Trigger Holdoff 

4. Check WR Triggers 

5. Check Trigger Slope 

D. DISPLAY FORMATS 

1. Check WR 501 Data Input Display 

E. VERTICAL AND HORIZONTAL 

1. Check Vertical Output 

2. Check Raster Shift With Format 

3. Check Sweep Length 

4. Check Horizontal Magnifier and 
Position 

5. Check Horizontal Linearity 

F. DC BALANCE AND DATA INPUTS 

1. Adjust EXTTRIG Input (10X) DC 
Balance (R845) 
2. Adjust Channel 0 DC Balance (R25) 

3. Adjust Channel 1 DC Balance (R45) 

4. Adjust Channel 2 DC Balance (R65) 

5. Adjust Channel 3 DC Balance (R85) 

6. Check High-Impedance Data Inputs 

7. Check WR 501 Data Inputs 

8. Check High-Impedance Data Input Delays 
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Performance Check and Adjustment-LA 501 W 

PAGE 

G. Z-AXIS 

1. Check Retrace Blanking Time 

H. CURSOR 

PRELIMINARY PROCEDURE 
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Perform the following steps before proceeding with the 
Performance Check and Adjustment procedure. 

1. Connect LA 501 and WR 501 to power module with 
flexible extender cables (Tektronix part 067-0645-01). 

2. Pull apart the LA 501 and WR 501 and leave them apart. 

3. Remove LA 501 side covers. 

4. Pull PWR button on left or right edge of power module 
to apply power to LA 501W. Allow at least 15 minutes 
warmup. 

NOTE 

Titles for external LA 501 W controls and 
connectors are capitalized in this procedure 
(e.g., SAMPLE INTERVAL, EXT CLOCK). 
Internal controls, connectors, and adjustments 
are initial capitalized (e.g., Blanking Switch, 
Ch 0 DC Bal adjustment, Low-Impedance 
Data Input connector). 
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Performance Check and Adjustment-LA 501 W 

A. POWE R SUPPLY 

Equipment Required 

1. Precision dc voltmeter 3. Three-inch screwdriver 

2. Variable line-voltage source 

See TEST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual. 

A1. ADJUST -4.8 VOLT SUPPLY (R925) 

a. With power module PWR button pushed in, connect 
power module line cord to variable line voltage source. 

b. Set variable line voltage source for 110 (or 220) volts 
ac and pull PWR button out. 

c. Press ECl button and set DISPLAY TIME control 
fully counterclockwise (1 s). 

d. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-15 X256 button. 

e. Check that interface connectors are firmly seated. 

f. Connect precision dc voltmeter between TP933 and 
chassis ground. 

g. CHECK-Voltmeter for reading from -4.796 volts to 
-4.834 volts. 

S-6 

h. ADJUST -R925, (-4.8 volts adjustment) for a volt­
meter reading of exactly -4.800 volts. 

i. INTERACTION-Any change in setting of R925 may 
affect operation of all circuits in instrument. 

A2. CHECK -2 VOLT SUPPLY 

a. Connect precision dc voltmeter between pin 2 of P5 
and chassis ground. 

b. CHECK-Voltmeter for reading from -1.90 volts to 
-2.10 volts. 

A3. CHECK +5.1 VOLT SUPPLY 

a. Connect precision dc voltmeter between pin 3 of P4 
and ground. 

b. CHECK-Voltmeter for reading from +4.845 volts to 
+5.355 volts. 
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Performance Check' and Adjustment-LA 501 W 

B. THRESHOLD VOLTAGES AND INTERNAL CLOCK 

Equipment Required 

1. Frequency counter 3. 1 X probe 

2. Precision dc voltmeter 

See TEST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual. 

v' B1. CHECK 10X PROBE THRESHOLD VOLTAGES 

a. Press VAR and I NPUTS buttons. 

b. Connect precision dc voltmeter between pin 5 of U48 
and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least-1 
volt to +1 volt as THRESHOLD control is rotated from 
hilly counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CH ECK-Voltmeter for reading from +0.115 volt to 
+0.165 vol t. 

f. Press ECl button. 

v' g. CHECK-Voltmeter for reading from -0.121 volt to 
-0.129 vol t. 

v' B2. CHECK THRESHOLD MONITOR OUTPUT 

. a. Press VAR button. 

@ 

b. Connect precision dc voltmeter between INPUT 
MONITOR jack and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least 
-10 volts to +10 volts as THRESHOLD control is rotated 
from fully counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CHECK-Voltmeter for reading from +1.12 volts to 
+1.70 volts. 

f. Press ECl qutton. 

v' g. CH ECK-Voltmeter for reading from -1.17 vol,ts to 
-1.33 volts. 

v' B3. CHECK EXTERNAL TRIG (10X) THRESHOLD 
VOLTAGES 

a. Press V AR button and place internal Ext Clock 
Threshold switch, S848, in Front Panel (up) position. 

b. Connect precision dc voltmeter between pin 11 of 
U830 and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least-1 
volt to +1 volt as THRESHOLD control is rotated from 
fully counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CHECK-Voltmeter for reading from +0.115 volt to 
+0.165 vol t. 

f. Press ECl button. 

v' g. CHECK-Voltmeter for reading from -0.121 volt to 
-0.129 volt. 

h. Place internal Ext Clock Threshold switch, S848, to 
ECl (down) position. 

v' i. CHECK-Voltmeter for reading from -0.122 volt to 
-0.128 volt. 

v' B4. CHECK INTERNAL CLOCK 

a. Set SAMPLE INTERVAL switch to 20 ns and connect 
frequency counter to TP138 with a 1 X probe. 

v' b. CHECK-Counter for readout from 49.99750 to 
50.00250 megahertz. 

S-7 



Performance Check and Adjustment-LA 501 W 

C. TRIGGERS 

Equipment Required 

1. Test oscilloscope or monitor 5. BNC-to-probe tip adapter 

2. Pulse generator 6. 50-ohm BNC cables (4) 

3. lOX probe 

4. 50-ohm termination 

See 
ti:STPOtNT AND 

A£)JUSTMENT LOCATIONS 
in the Diagrams section 
of LA 501 Service manual. 

y C1. CHECK EXTERNAL TRIGGER LEVEL AND MINI­
MUM PULSE WIDTH 

a. Set controls as follows: 

INPUT 
FORMAT 

LA 501 

TRIGGER SOURCE 
DISPLAY TIME 

CHANNEL SELECT 
SAMPLE INTERVAL 
Vertical MAG 

Horizontal MAG 

Display Clock 
S835 (internal) 

TTL (button in) 
CH 0-3 Xl024 
(button in) 
EXT (button in) 
Fully counterclock­
wise (1 s) 
OFF 
50 ns 
Fully counter­
clockwise 
Fully counter­
clockwise 
Down 

Test Oscilloscope or Monitor 

Mode 
Deflection Factor 
or Gain 

X 
Y 

X-Y 

50 mV/div 
100 mV/div 

c. Connect 50-ohm cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

d. Connect 50-ohm termination to EXT TRIG (TTL) 
connector. 

e. Set pulse generator for a TTL level (approximately 
a to +3 volts), la-nanosecond duration, 1 O-m illisecond 
period, pulse output. 

f. Connect 50-ohm cable from pulse generator output to 
50-ohm termination at EXT TRIG connector. 

NOTE 

Determine the Z-axis input blanking polarity 
required by the test oscilloscope or monitor. 
Place internal Blanking Polarity switch, S720, 
up for positive blanking, down for negative 
blanking. 

y g. CHECK-For visible display on test oscilloscope or 
monitor and that TRIG'D indicator is lit. Note that 
TRIG'D indicator blinks off momentarily with auto 
record pulse. 

Y C2. CHECK DISPLAY TIME RANGE 

Y a. CHECK-That test oscilloscope or monitor display 
alternately blanks then reappears for approximately 
1 second. 

b. Set DISPLAY TIME control fully clockwise (not in 
detent). 

( 

b. Position a low-intensity spot at the vertical and hori­
zontal center of test oscilloscope or monitor graticule. 

y c. CHECK-That test oscilloscope or monitor display alter­
nately blanks, then reappears for approximately 10 seconds. (_ 
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d. Set D I SPLAY TI M E control to 00 (detent) position. 

e. Disconnect pulse generator output from EXT TRIG 
connector. 

..; f. CHECK-For stable display on test oscilloscope or 
monitor. 

..; C3. CHECK TRIGGER HOLDOFF 

a. Press and release MANUAL button. 

..; b. CHECK-For no display on test oscilloscope or moni· 
tor and that TRIG'D indicator is not lit. 

c. Connect 50-ohm cable from pulse generator output 
to EXT TRIG connector. 

..; d. CHECK-For display on test oscilloscope or monitor 
and that TRIG'D indicator is lit. 

e. Remove 50-ohm cable between pulse generator output 
and EXT TRIG connector. 

C4. CHECK WR TRIGGER 

@ 

a. Set LA 501 controls as follows: 

SAMPLE INTERVAL 50ns 
FORMAT CH 0-3 X1024 (button 

TRIGGER SLOPE 
TRIGGER SOURCE 
INPUTS 
TRIGGER 
DISPLAY TIME 

in) 
+ (button out) 
WR (button out) . 
PROBE (button out) 
CENTER (button in) 
Fully counterclock-

wise (1 s) 

b. Set WR 501 controls as follows: 

WORD MODE 
Delay Selector 
Qualifier 
Ch 0 WORD SELECTOR 

Switch 
Rest of WORD 
SELECTOR Switches 

THRESHOLD 
FILTER 

ASYNC 
OFF 
OFF 
HI 

X (don't card) 

TTL 
< 5 ns (fully counterclock­

wise) 

. Performance Check and Adjustment-LA 501 W 

c. Set pulse generator for a TTL level (approximately 0 
to +3 volts), 1-microsecond duration, 10-millisecond 
period, pulse output. 

d. Connect P6451 channel 0 lead to 50-ohm termination 
at pulse generator output . 

NOTE 

To make it easier to connect the P6451 probe 
to the 50-ohm termination at the pulse genera­
tor output, connect a BNG-to-banana plug 
adapter (such as the Tektronix part 103-0035-
00) to the 50-ohm termination. A ttach a short 
length of bus wire to the center conductor 
terminal and clip the probes to the bus wire. 

e. CHECK-Display for 4 lines with generator output 
pulse edge displayed near center of channel 0 line. 

f. Press POST button . 

g. CHECK-That generator output pulse edge is dis­
played near left edge of channel 0 line. 

h. Press PR E button. 

i. CHECK-That generator output pulse edge is dis­
played near right edge of channel 0 line. 

C5. CHECK TRIGGER SLOPE 

a. Press CENTER button. 

b. Position left edge of generator output pulse to 
graticule vertical center line. 

c. Press SLOPE button. 

d. CHECK-That displayed generator output pulse 
shifts to left side of graticule vertical center line. 
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D. DISPLAY FORMATS 

Equipment Required 

1. Test oscilloscope or monitor 4. 50·ohm BNC cables (3) 

2. Pulse generator 

3. 50·ohm termination 

See TEST POI1!f'f AND 
AU4USTMENT tOCATIt)NS 

in the Diagrams section 
of LA 501 Service manual. 

V 01. CHECK WR 501 DATA INPUT DISPLAY 

a. Set WR 501 controls as follows: 

THRESHOLD (both) 
QUALIFIER Selector 
Delay Selector 
WORD MODE 
FILTER 
Ch O-Ch 7 WORD 

SELECTOR Switches 

TTL 
OFF 
OFF 
ASYNC 
< 5 ns 
HI 

b. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-3 X1024 button. 

c. Connect 50-ohm cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

d. Set pulse generator for a TTL level (approximately 
a to +3 volts) 1-microsecond duration, 1 O-mill isecond 
period, pulse output. 

e. Connect 50-ohm termination to pulse generator output. 

f. Connect P6451 probe channel a through 7 leads to 
50-ohm termination at pulse generator output. 

NOTE 

The output of the Tektronix PG 502 will feed 
8 channels simultaneously without pulse degrad­
ation. A BNC-to-banana plug adapter (such as 
Tektronix part 103-0035-00) with a short 
length of bus wire attached to the center­
conductor terminal can be used to connect the 
P6451 probe leads to the pulse generator. 

v g. CHECK-Display for 4 lines with no breaks or abnor­
malities in display pattern. Set Horizontal and Vertical 
MAG and pas controls to allow close examination of 
display. 

8-10 

h. Return MAG and pas controls to fully counterclock­
wise (X1) position. 

i. Press CH 0-7 X512 button. 

v j. CHECK-Display for 2 groups of 4 lines each with 
about twice the pulse width noted in part (g). Examine 
display for no breaks or abnormalities in display pattern. 
Set Horizontal and Vertical MAG and pas controls to 
allow close examination of display. 

k. Return MAG and pas controls to fully counterclock­
wise (X1) position. 

I. Press CH 0·15 X256 button. 

V m. CHECK-Display for 4 groups of 4 lines each with 
about twice the pulse width noted in part (j). Examine 
display for no breaks or abnormal ities in display pattern. 
Set Horizontal and Vertical MAG and pas controls to 
allow close examination of display. 

n. Return MAG and PQS controls to fully counterclock­
wise (X1) position. 

NOTE 

When using a Tektronix 502 Pulse Generator, 
check the remaining channels by disconnecting 
the P6451 probe channel 0 through 7 leads 
from the pulse generator. Connect the channel 8 
through 15 leads, change the WORD SELECTOR 
Switches to HI, and check display as described 
in part (m). 
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Performance Check and Adjustment-,-A 501 W 

E. VERTICAL AND HORIZONTAL 

Equipment Required 

1. Test oscilloscope or monitor 4. 50-ohm cables (3) 

2. Pulse generator 

3. 50-ohm termination 

. See 'tt!ST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual . 

..j E1. CHECK VERTICAL OUTPUT 

a. Set LA 501W controls as follows: 

SAMPLE INTERVAL 
INPUT 
FORMAT 

TRIGGER SOURCE 
INPUTS 
Vertical MAG 

THRESHOLD 

50 ns 
TTL (button in) 
CH 0-15 X256 
(button in) 
WR (button out) 
PROBE (button out) 
Fully counterclock­
wise (Xl) 
TTL 

b. Connect 50-ohm cables from X HORIZ OUT, Y 
VERT OUT, and Z BLANK OUT connectors to corres­
ponding test oscilloscope or monitor inputs. 

c. Connect 50-ohm termination to pulse generator output . 

d. Connect P6451 probe channel 0 lead to 50-ohm 
termination on pulse generator. 

e. Set pulse generator for a TTL level (approximately 0 
to +3 volts), 1-microsecond duration, 1 O-mill isecond 
period, pulse output. 

..j f. CHECK-For vertical display of from 6.3 to 7.7 
divisions. 

..j g. CHECK-That Vertical MAG control expands display 
by 5 times within 10% in fully clockwise (X5) position. 

@ 

..j h. CHECK-That Vertical POS control positions display 
smoothly anywhere within graticule area. 

i. Set Vertical MAG fully counterclockwise (Xl). 

..j j. CHECK-That each channel can be selected with 
SELECT control and positioned with POSITION control 
from above channel 0 to even with channel 15. 

..j E2. CHECK RASTER SHIFT WITH FORMAT 

a. Press CH 0 - 3 X1024 button. 

b. Move left edge of display to left edge of test oscillo­
scope or monitor graticule. 

c. Press CH 0 - 15 X256 button. 

..j d. CHECK-That display shifts to right 1 division or less. 

..j E3. CHECK SWEEP LENGTH 

a. Set Horizontal MAG control fully counterclockwise 
(Xl). 

..j b. CHECK-That displayed sweep length is from 9 to 11 
divisions . 

V E4. CHECK HORIZONTAL MAGNIFIER AND POSITION 

a. Set LA 501 controls as follows: 

TRIGGER 
SAMPLE INTERVAL 

POST (button in) 
10 ns 

S-11 



Performance Check and Adjustment-LA 501 W 

a. (Continued) 

TRIGGER SOURCE 
DISPLAY TIME 
FORMAT 

CH 0 (button out) 
00 (fully clockwise) 
CH 0-3 X1024 
(button in) 

b. Set pulse generator for a symmetrical 1-megahertz, 
TTL-level (approximately 0 to +3 volts), square-wave 
output. 

c. Press MANUAL button momentarily to obtain a con­
tinuous data display on channel O. 

d. Set test oscilloscope or monitor horizontal deflection 
factor for a 1 division displayed pulse width. 

e. Set Horizontal MAG control fully clockwise (X10). 

Y f. CHECK-That displayed pulse width is from 9 to 
11 divisions. 

g. Reset test oscilloscope horizontal deflection factor 
for 50 millivolts/division. 

h. Rotate Horizontal POS control fully counterclockwise. 

Y i. CHECK-That right edge of magnified display can be 
positioned to within 2 divisions of graticule center. 

j. Rotate Horizontal POS control fully clockwise. 

S-12 

Y k. CHECK-That left edge of magnified display can be 
positioned to within 2 divisions of graticule center. 

Yo' E5. CHECK HORIZONTAL LINEARITY 

a. Set SAMPLE INTERVAL switch to .1 p.s, Horizontal 
MAG control fully clockwise (X101. and press POST 
button. 

b. Press and release MANUAL button. 

c. Disconnect 50-ohm cable from Z BLANK OUT 
connector. 

d. Horizontally position display so that left 10% of 
display is off screen. 

e. Set test oscilloscope or monitor horizontal deflection 
factor for an even number of data bits displayed in center 
6 graticule divisions. 

f. Horizontally position right end of display so that it 
fills center 6 graticule divisions. 

(~ 

Y g. CHECK-That number of data bits in center 6 graticule (­
divisions is within 10% of the number displayed in 
part (e). 

h. Set test oscilloscope or monitor horizontal deflection 
factor for 50 mill ivolts/division. 
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Performance Check and Adjustment-LA 501 W 

F. DC BALANCE AND DATA INPUTS 

Equipment Required 

1. Pulse generator 6. BNC-to-probe tip adapter 

2. Test oscilloscope 7. 50-ohm termination 

3. Precision dc voltmeter 8. 50-ohm cables (4) 

4. 1 OX probes (4) 9. Three-inch screwdriver 

5. BNC T connector 

See TEST POINT AND 
ADJUSTMENT LOCATIONS in the Diagrams section. 

V F1. ADJUST EXT TRIG Input (10X) DC BALANCE (R845) 

a. Connect 50-ohm termination and BNC-to-probe tip 
adapter to pulse generator output. 

@ 

b. Set pulse generator for a symmetrical 50-megahertz, 
minimum ECl level (-1.55 to -0.95 volts), square-wave 
output. 

c. Connect 10X probe from EXT TRIG (10X) connector 
to BNC-to-probe tip adapter. (Compensate probe as 
described in the lA 501W Operators Manual.) 

d. Set SAMPLE INTERVAL switch to EXT and press 
ECl button. 

e. Set test oscilloscope sweep rate for 5 nanoseconds/ 
division and connect a 1 OX probe to test oscilloscope 
'vertical input. 

f. CHECK-For waveform at J838 with test 
oscilloscope probe. 

NOTE 

If no signal is present at J838, check that inter­
nal Clock Polarity selector, P831, is connected 
to pin 15 of U830. 

g. ADJUST -R845 (Ext Clock DC Bal) for a clean, 
symmetrical, 50-megahertz ECl display. 

h. Place internal Ext Clock Threshold switch, S848, in 
front panel (upl position. 

i. Press VAR button and adjust THRESHOLD for same 
display obtained in part (g). 

j. Connect precision dc voltmeter to INPUT MONITOR 
jack and note voltmeter reading. 

k. Position display as shown in Figure S-1 (A). Set test 
oscilloscope trigger level for stable display. 

I. Set THRESHOLD control for a voltmeter reading 60 
millivolts above reading noted in part (i). 

V m. CHECK-Display for 5 nanoseconds or less of thres­
hold level uncertainty as shown in Figure S-1 (B). 

n. Set THRESHOLD control for a voltmeter reading 60 
millivolts below reading noted in part (i). 

v o. CHECK-Display for 5 nanoseconds or less of thres­
hold level uncertainty as shown in Figure S-1 (C). 

p. Reset THRESHOLD control for voltmeter reading 
noted in part (i). 

F2. ADJUST CHANNEL 0 DC BALANCE (R25) 

a. Disconnect 10X probe from EXT TRIG (10X) con­
nector and connect to CH a BNC connector. 

b. Press I NPUTS button. 

c. Set pulse generator for a symmetrical 33-megahertz, 
minimum ECl level (-1.55 to -0.95 volts), square-wave 
output. 
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d. CHECK-For waveform at J24 with test oscilloscope 
probe. 
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Fig. S-1. Typical threshold laval waveform at J838. 

e. ADJUST -R25 (CH 0 DC Bal) for a clean symmetrical 
33-megahertz ECl display. 

r' 
(' 

F3. ADJUST CHANNEL 1 DC BALANCE (R45) 

a. Disconnect 10X probe from CH 0 BNC connector and 
connect to CH 1 BNC connector. 

b. CHECK-For waveform at J44 with test oscilloscope 
probe. 

c. ADJUST -R45 (CH 1 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

F4. ADJUST CHANNEL 2 DC BALANCE (R65) 

a. Disconnect 10X probe from CH 1 BNC connector and 
connect to CH 2 BNC connector. 

b. CHECK-For waveform at J64 with test oscilloscope 
probe . 

c. ADJUST -R65 (CH 2 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

F5. ADJUST CHANNEL 3 DC BALANCE (RS5) 

a. Disconnect 10X probe from CH 2 BNC connector and 
connect to CH 3 BNC connector. 

b. CHECK-For waveform at J84 with test oscilloscope 
probe. 

c. ADJUST -R85 (CH 3 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

v' F6. CHECK HIGH-IMPEDANCE DATA INPUTS 

a. Disconnect 10X probe from CH 3 BNC connector and 
connect to CH 0 connector. 

b. Set pulse generator for a 15-nanosecond duration, 
0.5-microsecond period, minimum ECl level (-1.55 to 
-0.95 volts). pulse output. 

c. Connect 50-ohm cable from pulse generator trigger 
output to EXT TRIG (TTL) connector. 

C' 

d. Connect 50-ohm cables from X HORIZ OUT, Y VERT ( 
OUT, and Z BLANK OUT connectors to corresponding '. 
test oscilloscope or monitor inputs. 
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e. Set SAMPLE INTERVAL switch to 10 ns, DISPLAY 
TI M E control fully counterclockwise (1 s). and press 
CH 0 - 3 Xl024, POST, and SOURCE buttons. 

.J f. CHECK-Channel 0 line for data bits spaced evenly 
across entire display with no holes. 

g. Repeat part (e) with lOX probe connected to CH 1, 
CH 2, and CH 3 BNC connectors respectively. 

F7. CHECK WR 501 DATA INPUTS 

@ 

a. Press to release INPUTS button and connect P6451 
probe channel 0 lead to 50-ohm termination at pulse 
generator output. (Make sure P6451 probe ground lead 
is connected to suitable ground.) 

b. CHECK-Channel 0 line for data bits spaced evenly 
across entire display with no holes. 

c. Repeat part (b) with P6451 probe channell through 
3 leads connected, one at a time, to 50-ohm termination 
at pulse generator output. 

d. Set pulse generator for a 25-nanosecond duration, 
0.5-microsecond period, pulse output. 

e. Set SAMPLE INTERVAL switch to 20 ns and press 
CH 0-7 X512 button. 

f. Repeat part (b) with P6451 probe channel 4 through 
7 leads connected, one at a time, to 50-ohm termination 
at pulse generator output. 

g. Set pulse generator for a 55-nanosecond duration, 
0.5-microsecond period, pulse output. 

h. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-15 X256 button. 

i. Repeat part (b) with P6451 probe channel 8 through 
15 leads connected, one at a time, to 50-ohm termi­
nation at pulse generator output. 

j. Disconnect P6451 probe lead from pulse generator 
output. 

Performance Check and Adjustment-LA 501 W 

k. Disconnect 50-ohm cable from EXT TR IG connector. 

.J F8. CHECK HIGH-IMPEDANCE DATA INPUT DELAYS 

a. Press INPUTS button. 

.J b. CHECK-Channel 0 through 3 delays by connecting 
a lOX probe from front-panel High-Impedance Data 
Input connectors, one at a time, to pulse generator out­
put, and probes from test oscilloscope channell and 2 
to test points as outlined in Table S-2. Test oscilloscope 
channel 2 displayed waveform should be within 0 to 14 
nanoseconds before the test oscilloscope channell 
displayed waveform. 

Table S-2 
High-Impedance Data Input Delays 

High-I m pedance 
Test Oscilloscope Test Oscilloscope Data Input 
Channel 1 Probe Channel 2 Probe Connected to Pulse 

Test Point Test Point Generator Output 

U235, Pin 4 U235, Pin 12 CH 0 

U335, Pin 4 U335, Pin 12 CH 1 

U435, Pin 4 U435, Pin 12 CH 2 

U535, Pin 4 U535, Pin 12 CH 3 

F9. P6451 SETUP AND HOLD TO STORE CHECK 

a. Set the pulse generator for a square wave that is HI 
for 18 ns and LO for 18 ns and has a voltage swing of 
between -0.8 V and -1.6 V. 

b. Connect 50 n cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

c. Connect the clock and Ch 0 inputs to the output of 
the pulse generator. Connect the lOX EXT TRIG Con­
nector to the output of the pulse generator. 

d. Set the WR 501 controls as follows: 

CLOCK 
THRESHOLD (both) 
WORD SELECTOR 

Switches (all) 
QUALIFIER Selector 
WORD MODE 
FILTER 

Delay Selector 

I 
ECL 
HI 

OFF 
ASYNC 
< 5 ns (fully counterclock­

wise) 
OFF 
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e. Set the LA 501 controls as follows: 

SAMPLE INTERVAL EXT 
Data Position CENTER 

pushbuttons 
SOURCE 
FORMAT 
INPUT 
DISPLAY TIME 

EXT 
Ch 0-7 X512 
PROBE 
1 s 

f. CHECK-Ch 0 displayed on the screen is a steady HI 
level. 

g. Set CLOCK. S 
h. CHECK-Ch 0 displayed on the screen is a steady LO 
level. 

i. Disconnect Ch 0 input from the pulse generator. 

j. Set CLOCK. 

k. Connect Ch 1 input to the output of the pulse gene­
rator. 

8-16 

I. CHECK-Ch 1 display on the screen is a steady HI 
level. 

m. Disconnect Ch 1 input from the pulse generator. 

n. Repeat steps k through m for Ch 2 through Ch 7. 

o. Set FORMAT Ch 0-15 x256 

p. Adjust the pulse generator for a swuare wave that is 
H I for 23 ns and LO for 23 ns. 

q. Connect Ch 8 input to the output of the pulse gene­
rator. 

r. CHECK-Ch 8 display on the screen is a steady HI 
level. 

s. Repeat steps q through r for Ch 9 through Ch 15. 

t. Disconnect test setup. 
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G. Z-AXIS 

Equipment Required 

1. Test oscilloscope or monitor 

2. Pulse generator 

See 

G1. CHECK RETRACE BLANKING TIME 

@ 

a. Connect 50-ohm termination to pulse generator output. 

b. Set pulse generator for a TTL level (approximately 
a to +3 volts), 1 a-nanosecond duration, 1 a-millisecond 
period, pulse output. 

c. Connect 50-ohm cable from 50-ohm termination at 

pulse generator output to EXT TRIG (TTL) connector. 

d. Connect 50-ohm cable from Z BLANK OUT connec­
tor to test oscilloscope vertical input. 

e. Press CH a - 3 X1024 button and set SAMPLE 
INTERVAL switch to 1 /J.s. 

5. 50-ohm termination 

6. 50-ohm BNC cables (3) 

in the Diagrams section 
of LA 501 Service manual. 

f. CHECK-Display for + or - 4 to 6 volt pulse (depend­
ing on position of internal Blanking Polarity switch, 
S720) with a duration of 3.5 to 5 microseconds. 

g. Press CH a - 7 X512 button. 

h. CHECK-Display for pulse duration from 1.7 to 2.7 
microseconds. 

i. Press CH a - 15 X256 button. 

j. CHECK-Display for pulse duration from 0.9 to 1.5 
microseconds. 
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H. CURSOR 

Equipment Required 
1. Test oscilloscope or monitor 2. BNC cables (3) 

See 
.,::::::'" 'ADJlisTME'NT'ANo'" ':::::" 

•• :::::::::TEST POINT LOCATIONS ::::::::" .. :.:.: ... : ................................................ . 
in the Diagrams section 
of LA 501 Service manual . 

a. Set the LA 501 controls as follows: 

SAMPLE INTERVAL 50 ns 
FORMAT Ch 0-15 x 256 
DISPLAY TIME 00 

b. Set the WR 501 Delay Selector Switch to OFF. 

c. Connect the oscilloscope or monitor to the output of 
the LA 501 via the BNC cables. 

d. Push the SLOPE Switch twice to get a display. 

e. CHECK-The intensified bit on the screen is at the 
n + 1 bit where n is the number on the Delay Count 
Switches. 

S-18 

f. Set FORMAT to Ch 7-0 x 512. 

g. CHECK-The intensified bit on the screen is at the nth 
bit where n is the number on the Delay Count Switches. 

h. Set FORMAT to Ch 0-3 x 1026. 

i. CHECK-The intensified bit on the screen is at the nth 
bit where n is the number on the Delay Count Switches. 

This completes the Performance Check and Adjustment 
procedure. 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 

SERVICE NOTE 

Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 



CALIBRATION TEST EQUIPMENT REPLACEMENT 
Calibration Test Equipment Chart 

This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. In some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 

Comparison of Main Characteristics 

OM 501 replaces 7013 

PG 501 replaces 107 PG 501 - Risetime less than 3.5 ns into 107 - Risetime less than 3.0 ns into 
50 O. 500. 

108 PG 501 - 5 V output pulse; 3.5 ns Risetime. 108 - 10 V output pulse; 1 ns Risetime. 
111 PG 501 - Risetime less than 3.5 ns; 8 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger Pulse delay. 
114 PG 501 - ±5 V output. 114 - ±10 V output. Short proof output. 
115 PG 501 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, and Delayed 

or Delayed pulse mode; ±5 V dc pulse mode; ±10 V output. 
Offset. Has ±5 V output. Short-proof output. 

PG 502 replaces 107 
108 PG 502 - 5 V output 108 - 10 V output. 
111 PG 502 - Risetime less than 1 ns; 10 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger pulse delay. 
114 PG 502 - ±5 V output 114 - ±10 V output. Short proof output. 
115 PG 502 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, Delayed & Un-

Delayed & Undelayed pulse mode; delayed pulse mode; ±10 V output. 
Has ±5 V output. Short-proof output. 

2101 PG 502 - Does not have Paired or Delayed 2101 - Paired and Delayed pulse; 10 V 
pulse. Has ±5 V output. output. 

PG 506 replaces 106 PG 506 - Positive-going trigger output signal 106 - Positive and Negative-going trigger 
at least 1 V; High Amplitude out- output signal, 50 ns and 1 V; High 
put, 60 V. Amplitude output, 100 V. 

067-0502-01 PG 506 - Does not have chopped feature. 0502-01 - Comparator output can be alter-
nately chopped to a reference 
voltage. 

SG 503 replaces 190, 
190A, 190B SG 503 - Amplitude range 5 mV to 5.5 V p-p. 190B - Amplitude range 40 mV to 10 V p-p. 

191 SG 503 - Frequency range 250 kHz to 250 MHz. 191 - Frequency range 350 kHz to 100 MHz. 
067-0532-01 SG 503 - Frequency range 250 kHz to 250 MHz. 0532-01 - Frequency range 65 MHz to 500 MHz. 

TG 501 replaces 180, 
180A TG 501 - Marker outputs, 5 sec to 1 ns. 180A - Marker outputs, 5 sec to 1 Jls. 

Sinewave available at 5, 2, and 1 ns. Sinewave available at 20,10, 
Trigger output - slaved to marker and 2 ns. Trigger pulses 1, 10, 
output from 5 sec through 100 ns. 100 Hz; 1, 10, and 100 kHz. 
One time-mark can be generated at a Multiple time-marks can be 
time. generated simultaneously. 

181 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker outputs, 1, 10, 100, 1000, 
wave available at 5, 2, and 1 ns. and 10,000 JlS, plus 10 ns sinewave. 

184 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 184 - Marker outputs, 5 sec to 2 ns. Sine-
wave available at 5, 2, and 1 ns. wave available at 50, 20, 10, 5, 
Trigger output - slaved to marker and 2 ns. Separate trigger pulses 
output from 5 sec through 100 ns. of 1 and .1 sec; 10, 1, and .1 ms; 
One time-mark can be generated at 10 and 1 JlS. Marker amplifier pro-
a time. vides positive or negative time 

marks of 25 V min. Marker 
intervals of 1 and .1 sec; 10, 1, 
and .1 ms; 10 and 1 JlS. 

2901 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 2901 - Marker outputs, 5 sec to 0.1 Jls. 
wave available at 5, 2, and 1 ns. Sinewave available to 50, 10, 
Trigger output - slaved to marker and 5 ns. Separate trigger pulses, 
output from 5 sec through 100 ns. from 5 sec to 0.1 Jls. 
One time-mark can be generated at Multiple time-marks can be gene-
a time. rated simultaneously. 

NOTE: All TM SOO generator outputs are short-proof. All TM 500 plug-in instruments require TM SOO-Series Power Module. 
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MANUAL CHANGEIINFORMATION' 
TEKTRDNIX® 

commliled 10 
lec'hn/c.1 excellence 

PRODUCT ___ WR __ ~5~01 ______ ___ 

070-2168-00 

CHANGE REFERENCEC1/177 

DATE 1-12-77 

CHANGE: DESCRIPTION 

EFF SN B010l00 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

C421 283-0109-00 CAP. ,FXD,CER DI:27PF ,5%-,1KV 

C422 290-0S17-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V, 

C482 283-0144-00 CAP.,FXD,CER DI:33PF,1%,500V 

C488 290-0S17-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 

R42l 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 

R429 315-0241-00 RES. ,FXD,Ct1PSN:240 OHM,S%,0.25W 

R482 ' 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,S%,0.25W 

R488 31.5-0271-00 RES.,FXD,CMPSN:270 OHM,5%,O.25W 

U660 156-0496-01 MICROCIRCUIT,LI:V RGTR,DUAL TRKG,CHECKED 
REMOVE: 

CR436 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA,1N4152 

R425 315-0130-00 RES. ,FXD,CMPSN:13 OHM,5%,0.25W 

R426 31S-0202-00 RES.,FXD,CMPSN:2K OHM,5%,O.2SW 

R48S, 315-0130-00 RES.,FXD,CMPSN:130HM,5%,0.25W 

R487 31S-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 

ADD: 

C428 281-0791-00 CAP.,FXD,CER DI:270PF,10%,100V 

C451 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,10V 

CR420 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA,1N4152 

CR480 152-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA,1N4152 

R428 ' 31S-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 

R438 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 
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PRODUCT __ W=R-=--=..5-=-:01=--____ CHANGE REFERENCE c1/177 

CHANGE: DESCRIPTION 

SCHEMATIC CHANGES 

DIAGRAM~WORD RECOGNIZER - Partial 

. /(-...-.----+-c 
C482.: 

3.3 

-4.9V 

DATE 1-12-77 

Q4B4 

~------~~--~--~~4> 
R.4&2. C:488 R.488 

I • .3 K. (0. a4 F 2. 70 

c:. 42.1 
2..7 

-2.Y 

·15 U450D 
9 10102. 

Q.42.0 

--II f---.....-..---4-f 

~42.4 

R42.1 
1.3 K. 

-2.V 
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OF 2 

c..R.42.4 

Q.424 

P...429 
2.40 
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MANUAL CHANGEiINFORMATION" 
TEKTRONI~ PRODUCT_........;..:.::WR=5.=01=--__ CHANGE REFERENCE C31377 

070-2168-00 DATE 3-15-77 
committed to 

techn/c.' excellence 

CHANGE: DESCRIPTION 

EFF SN B010320-up 

Pilot· Change 119 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

u430 156-0880-00 MICROCIRCUIT,DI:DUAL D MASTER-SLAVE FLIP-FLOP 

U460 156-0226-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE,MC1662 

u430 and U460 are located on the MAIN circuit board assembly and 

are shown on diagram o WORD RECOGNIZER. 
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