
S1STROM 
DONNER 
....... _ T>IORN 0." G","P 

INSTRUMENT DIVISION 

MODEL 
62458/62468 

MICROWAVE 
FREQUENCY 

COUNTER 
DOCUMENT NO. 120081-01 

OPERATING AND SERVICE MANUAL 

2727 Systron Orive . Concord, «llilorni .. 94518 . U.S.A. 
Te l: (415) 616-SOOQ ' TWX , 91D-481 ~479 . C"blc: SYSTRON DONNER 

FSCM NO. 525.2 

.­.~ 

(opytisht ' 1982 5yst,on Donner 
p"ntf:d ,n U.S ,A. 



DIGITALY REMASTERED 
OUT OF PRINT- MANUAL SCANS 

By 
Artek Media 

18265 200th St. 
Welch, MN 55089 

www.artekmedia.com
“High resolution scans of obsolete technical manuals” 

 
 

If your looking for a quality scanned technical manual in PDF format please visit 
our WEB site at www.artekmedia.com or drop us an email at 
manuals@artekmedia.com and we will be happy to email you a current list of the 
manuals we have available.  
 
If you don’t see the manual you need on the list drop us a line anyway we may 
still be able to point you to other sources. If you have an existing manual you 
would like scanned please write for details. This can often be done very 
reasonably in consideration for adding your manual to our library. 

 
Typically the scans in our manuals are done as follows;  

1) Typed text pages are typically scanned in black and white at 300 dpi. 
2) Photo pages are typically scanned in gray scale mode at 600 dpi 
3) Schematic diagram pages are typically scanned in black and white at 600 

dpi unless the original manual had colored high lighting (as is the case for 
some 70’s vintage Tektronix manuals). 

4) Most manuals are text searchable 
5) All manuals are fully bookmarked  

 
All data is guaranteed for life (yours or mine … which ever is shorter). If for ANY 
REASON your file becomes corrupted, deleted or lost, Artek Media will replace 
the file for the price of shipping, or free via FTP download. 
 
 
 
Thanks 
 
 
 
Dave & Lynn Henderson 
Artek Media 
 

http://www.artekmedia.com/
http://www.artekmedia.com/
mailto:nr1dx@arrl.net


SYSTRON DONNER 
INSTRUMENT DIVISION 

2727 Systron Drive 
Concord, California 9451 8 

WARRANTY POLICY 

I Warranty 

Systron Donner Instrument Division warrants that at the time of shipment the products manufactured by Systron 
Donner and sold hereunder will be free from defects in material and workmanship and will conform to the current 
specifications published by Systron Donner's Instrument Divisio n. 

II Warranty 

A The warranty period will be one year from the date of shipment. This warranty is extended only to the original 
buyer. 

III Warranty Adjustments 

A. If any defect within this warranty appears, Purchaser shall notify Seller immediately. 

B Systron Donner agrees to repair or furnish a replacement for , but not install, any product which within the 
standard warranty shall, upon test and examination by Systron Donner, prove defective within the above 
warranty period. 

e No product will be accepted for return or replacement without prior approval of Systron Donner. Upon such 
authorization and in accordance with instructions of Systron Donner, the product will be returned to the 
manufacturing locatioll, shipping charges prepaid by Purchaser. 

IV Exclusions from Warranty 

A The fo regOing warranty is in lieu of and excludes all other expressed or implied warranties of merchantability 
or fitness or otherwise. 

B SystrQn Donner will not be liable fo r any special or consequential damages or fo r loss, damages or expense 
direct ly or indirectly arising from the use of the products, or any inability to use them either separately or 
in combination with any other equipment or material, or from any other cause. 

e The warra nty does not extend to any product manufactured by Systron Donner which has been subjected to 
misuse, neglect, accident , improper installation or to use in violation of instructions furnished by Systron 
Donner. 

o The warranty does not extend to or apply to any unit which ha s been repaired or altered at any place other 
than Systron Donner; by persons not expressly approved by Systron Donner ; not to any unit, the serial number 
of which has been removed or defaced or Changed. 

E This wa"anty apphcs to n,w eqUipment only and will CO"I "pa. ed 01 "placement Items only to the ext'nt 
of the balance remaining of the items original warranty period noted in Paragraph II. 

F All freight charges will be paid fo r by the Purchaser. 

June, 1985 

Digital Remastering by ArtekMedia => 2010



SYSTRON 
DOMNER INSTRUMENT 

DIVISION 
2727 Systron Drive, Concord, CA 94518 
Phone (4 15)67~5000 
TWX 9HH81 ·9479 

PROPRIETARY RIGHTS STATEMENT 

The design informeltion contained herein is the sole property of 
Systron Donner. The disclosure of th is information does not con­
stitute the release of proprietary rights thereof, but is to be used for 
informational purposes only. Permission to reproduce this informa­
tion of the p roduct described here in must be obtained in writing 
from Systron Donner. 

Copyright © 1982 Systron Donner 
Printed in U.S.A. 

Digital Remastering by ArtekMedia => 2010



LIST OF EFFECTIVE PAGES 

(Revision/ Configuration Control Document) 

The 6245B/ 6246B Microwave Frequency Counters operating and service 
Manual is a revision/ configuration controlled document . Original 
pages are date coded 9- 85; pages changed i n the future will be 
indicated according to r espective revision date(s). 

Total number of pages in this publication is 186, consisting of the 
following: 

Page No . 

Title 
warranty . . . . . . . . . . 
Propriet ary Rights s t atement 
List of Effective Pages - A 
Table of contents - i 
Table of contents - ii . . 
Table of contents iii - iv 
1-1 - 1-4 ... . . . . 
2 -1 - 2- 4 ... . • . . 
3 -1 - 3-17/ (3-18 blank). 
4 -1 - 4-25/ (4 - 26 blank). 
5 -1 - 5-1 2 . • 
6 -1 - 6- 22 . • 
6-19A - 6-2 2A. 
6 -2 3 - 6-66 
7-1 - 7-19 . • 
7 -18A - 7-19A. 
7-20 - 7-44. . 

6245B/ 6246B-1-89 

Issue 
Date 

1985 
1985 
1-89 
9-85 

1 2-85 
1-89 
9 - 85 
9 - 85 
9-85 
9 - 85 
9 - 85 
9 - 85 
1-89 
9 - 85 
9-85 
1-89 
9-85 

A 

Digital Remastering by ArtekMedia => 2010



TABLE OF CONTENTS 

CHAPTER PAGE 

1 - GENERAL INFORMATION 

I-I Introduction.. 1-1 
1-4 Manual Effectivity . I-I 
1-6 General Deser; pti on 1-1 
1-11 Specifications.. 1-2 
1-13 Standard Opti ons . . 1-4 
1-15 Available Accessories 1-5 
1-1 7 Items Furnished, Required. 1-5 

2 - INSTALLATION 

2-1 Introduction .... 2-1 
2-3 Receiving Inspect i on 2-1 
2-7 Installation.. .. 2-1 
2-9 Power ••.••• • 2-1 
2-13 Cooling • • • • . • 2-1 
2-1 5 Option 05 IEEE-488 Oata 

Interchange . . . 2- 1 
2-17 Storage And Shi pment 2-1 

3 - OPERA TJ ON 

3-1 Introduction...... 3-1 
3-3 Accuracy Of Measurements 3- 1 
3-7 Internal Osc. Stabil ity 3-1 
3-13 Front Panel Functi ons. . 3- 2 
3-15 Rear Panel Functions.. 3-5 
3-1 7 Operating Characteristics. 3-6 
3-19 Operating Ranges. . • .• 3-6 
3-21 Resolution and Blanking •• 3-6 
3-23 FM Characterist i cs. • .• 3-6 
3-25 Oynamic Range and Overload 

Protecti on • • • • •• 3-6 
3-28 Operating Procedures. • • 3- 7 
3-30 10 Hz to 100 MHz A INPUT 

Operat ion • • ••••• • 3-7 
3-32 100 MHz to 512 MHz B INPUT 

Operat i on • • • • • 3- 7 
3-34 500 MHz to 26.6 GHz 

C INPUT Operat ion • 3-7 
3-36 Self Test Operation 3-9 
3-38 Data Interface Opti on 05 3- 9 
3-42 IEEE STD- 488 Subsets 

Imp 1 emented .... 3-9 
3-44 Bus Organization. • •. 3-10 
3-49 Bus Operat ion • . . • . 3-11 
3-58 Typical Measurement System 3-15 
3-62 IEEE-488 Controller. 3-1 6 

62458/6246B-9 -85 

CHAPTER PAGE 

3 - OPERATION (Cont'd) 

3-66 SO 3530 Program 3-1 7 
3-67 HP 9825 Program 3-1 7 
3- 68 Commodore PET Program 3-1 7 

4 - PRINCIPLES OF OPERATION 

4- 1 Introducti on . 4-1 
4-3 Functional Block 

Description • 4-1 
4- 6 Timebase.. •• • •• 4-1 
4-12 Input Sig nal Conditioning. 4-2 
4-18 Counter Logic • 4- 2 
4-22 Oisplay . . • . . . 4-5 
4-26 FLACTO Channel. 4-5 
4-36 System Interface. • 4-6 
4-38 Ci rcuit Descri pt ion 4- 6 
4- 41 AI, Interconnect PC 

Assembly. •• •..• 4-6 
4- 45 A2 , Display PC Assembly . 4-7 
4-56 A3, Amp/Presca ler PC 

Assembly.. ..... 4-7 
4- 62 A4, Bus Interface PC 

Assembly Option 05 . . • 4-10 
4-70 AS, Counter Interface PC 

Assembly Option 05 . 4-13 
4-77 A6 , Ti mebase Logic PC 

Assembly . • • • • • 4-13 
4-89 A7, Counter Logic PC 

Assembly. . •• 4-17 
4-94 A8 , Display Logic PC 

Assembly. • • • • • 4-17 
4-110 AID, FLAGTO Logic PC 

Assembly. • • • • • • 4-21 
4-1 16 All, Local Oscil lator/ 

Shifter PC Assembly. 4-21 
4-122 AI2, LIF/NIF PC Assembly. 4-24 
4-126 A13, Timebae Oscillator PC 

Assembly. . . . . . . 4-24 

5 - MAINTENANCE 

5-1 Introduction...... 5-1 
5-3 Test Equipment Required 5-1 
5-6 Performance Test 

Procedures . . . . . 5-2 
5- 8 Instrument Self Test 5-2 
5-11 A Input Test. . . • 5-2 

i 

Digital Remastering by ArtekMedia => 2010



TABLE OF CONTENTS (Cont'd) 

CHAPTER 

5 - MA INTENANCE (Cont'd) 

5- 14 B Input Test •• . 
5- 18 C Input Test ••• 
5-22 Time 8ase Stability/ Time 

Base Out . . . . . . . . 
5- 26 External Time Base Test 
5-30 Data Interface Opti on 05 

Test . . . . . . . . 
5-36 Alignment Procedu res 

6 - REPLACEABLE PARTS 

6-1 Int roducti on .. .... . 
6-3 Part Ordering In f ormat ion. 
6- 6 Pa rts Lists • • •• 

6245B/6246B Microwa ve 
Counter Assembly 
Sh ipping Kit ••• 
Test Assembl y 

i i 

Test Kit •. ... 
Top Cover W/Handle and RFI 
Assembly ....• 
Universal Counter Assembly 
Bottom Cover W/Feet and 
RFI Assemb ly ••• 
Front Panel Assembly 
Rear Panel Assembly 
AI, Interconnect PC 
Assembl y •••••• 
A2, Displ ay PC Assembly 
A3, Amp/ Prescaler PC 
Assembly •• •••• • 
A6, Timebase Logi c PC 
Assemb ly •••••• 
A7, Counter Log;c PC 
Assembly • • •• •• 
AS, Display Logic PC 
Assembly •••.•• 
AID , FLACTO Logic PC 
Assembly. • ••• 
All, LO/Shifter PC 
Assembly • .•••• 
A12, LIF/NIF PC Assembly 
Feature 01. Osci llators . 
Feature 01 , Opt i on OS Std 
Timebase Oscillator PC 
Assembly •.•••••• 

PAGE 

5-3 
5- 3 

5-4 
5- 5 

5-5 
5- 6 

6- 1 
6-1 
6- 1 

6- 5 
6- 6 
6- 7 
6-S 

6-9 
6- 10 

6-11 
6-12 
6-13 

6- 15 
6-16 

6-19 

6-23 

6-25 

6-2S 

6- 30 

6- 34 
6-40 
6-44 

6-45 

CHAPTER PAGE 

6 - REPLACEABLE PARTS 

Feat ure 01, Option 13 
High Stability Oscillator 
Assembly • •..• 6-46 
Feature 02 , Input Power 6-47 
Feature 03, Cont rol • .. 6-48 
Feature 03 , Option 05 
IEEE Std Assembly . • •• 6-49 
Feature 03, Option 05 A4 , 
Bus Interface PC Assembly 6- 50 
Feature 03, Option 05 A5, 
Counter Interface PC 
Assemb 1 y ••••• • •• 6-53 
Feature 03, Option 05 
Programmable Switch (S4) 
PC Assembly • • • • . •• 6-55 
Accessory Li s t 04 . . .• 6- 56 
Accessory 04, Single Rack 
Mount • • • • • • • • • 6- 57 
Accessory Li s t 05 . . 6-58 
Accessory 05, Dual Rack 
Mount Assembly ••• • 6-59 
Accessory Li st 06 • • • 6-60 
Accessory L; st 07 . 6- 61 
Accessory 07~ Extender PC 
Assembly •• • • • • •• 6-62 
Accessory List OS • • •• 6-63 
Accessory 08, Extender PC 
Assembly • ••••••• 6-64 
Accesso ry Li st OS • • •• 6-65 
Accessory 09, Rear Stand 
Kit . • • • • • • • • •• 6-66 

7 - DRAWINGS 

7- 1 Int roduction • •• 7-1 

LIST OF FIGURES 

FIGURE PAGE 

3-1 Gat ing Ambiguity 3-1 
3- 2 Front Panel • . • 3-3 
3- 3 Rear Panel 3- 3 
3-4 FM Char acterisitcs 3- 7 
3- 5 Dynami c Operating Range 3- 7 

62458/62468 - 12-85 

Digital Remastering by ArtekMedia => 2010



TABLE OF CONTENTS (Cont ' d) 

CHAPl'ER PAGE 

3- 6 

3- 7 
4-1 
4- 2 
4-3 

4-4 

4- 5 

4-6 

4- 7 

4- 8 

4- 9 

4- 10 

4 -1.1. 

4-12 

5- 1 
5-2 

5- 3 

5-4 
5- 5 
5- 6 
5-7 
7-1 

7- 2 

7 - 3 
7-4 
7- 5 
7-6 
7 - 7 
7 - 8 
7- 9 
7-10 
7 - 11 

LIST OF FIGURES (Cont'd) 

GPIB Interface Capabilities 
and Bus Structure . . . 3 - 10 
Typical Test System . . . 3-1 5 
Functional Block Diagram 4 - ) 
Display (A2) Block Diag . 4 - 8 
100 MHz Amp (A3)A/ B Input 
Block Diagram .. .. . 4-9 
51.2 MHz Prescaler (A3) A/ B 
Input Block Diagram . . . 4-9 
Bus Interface (A4) Block 
Diagram . .. ... 4-11 
counter Interface (AS) Block 
Diagram .. .... . 4-14 
Timebase Logic (A6) Block 
Diagram .. .... . 4-16 
Counter Logic (A7) Block 
Diagram . . ... 
Display Logic (A8) 
Diagram 

. . 4 -1 8 
Block 

4 -19 
FrACTO Logic (AID) Block 
Diagram . . . . . . 
Local Oscillator/Shifter 
(Al1) Block Diagram . 
LIF/ NIF (A12) Block 

4 - 22 

4 -2 3 

Diagram . . . ... 4 - 25 
LLO Ampli t ude Adjustment. 5-1 0 
DET Waveform - LO High End 
Adjustment.. . .... 5-11 
A12 DET Waveform - LO Low 
End Adjustment. . . 5 -11 
Ramp Limit Adjustment 5 -11 
A12 OET Waveform. .. 5-12 
Discriminator output. 5-1 2 
Squelch Waveform. .. 5 - 12 
Model 62458 Features and 
Options Product Tree . . . 7 - 3 
Model 6246B Features and 
options Product Tree. 7- 4 

7- 5 
7-6 
7-7 
7 - 8 
7- 9 
7 - 10 
7 -11 
7-1 2 
7-13 

Block Diagram (Sheet 1 ) 
Bl ock Diagram (Sheet 2) 
Universal counter Assy. 
6245B Test Assembly . 
62468 Test Assembly . 
Top Cover Assembly . . 
Bottom Cover Assembly 
Front Panel Assembly. 
Rear Panel Assembl y 

6245B/6246B- 1 - 89 

FIGURE PAGE 

LIST OF FIGURES (Cont' d) 

7-12 Al , Interconnect PCB 

7 - 13 
7- 14 
7-15 

Assembly. . .. . 
A2, Display PCB Assembly. 
A2 , Display Schematic 
A3, Amp/ Presca l er PCB 
Assembly. . .. . 

7-15 
7-16 
7 - 17 

7 - 18 
7-1 6 A3, Amp/ Prescaler 

Schematic .. .. 7-19 
7-1 5A A3 , Amp/ Prescaler PCB 

Assembly . . . . . . 
7-16A A3 , Amp/ Prescaler 

Schematic . . 

.7-18A 

.7-19A 
7-17 A4, Bus Interface PCB 

Assembly. . . 7- 20 
7 - 18 A4 , Bus Interface PCB 

Schematic . 7- 21 
7-19 

7- 20 

7- 21 

7- 22 

7- 23 

7- 24 

7- 25 

7- 26 

7-27 

7- 28 

7 - 29 

7-30 

7-31 
7-32 
7-33 
7- 34 
7-35 

PCB AS, Counter Interface 
Assembly. . . . . . . 
AS, counter Interface 
Schematic ... . 

. 7-22 
PCB 

7-23 
A6, Timebase Logi c PCB 
Assembly. . . . . . . . 
A6, Timebase Logic PCB 
schematic . 
A7, Counter Logic PCB 

7 - 24 

7- 25 

Assembl y. . 7-26 
A7, Counter Logi c PCB 
Schematic . 7 - 27 
A8, Display Logic PCB 
Assembly (sht 1). 7- 29 
AS, Display Logic PCB 
Assembly (sht 2). 7- 30 
AS, Display Logic PCB 
Schematic ... 7 - 31 
A10, FLACTO Log i c PCB 
Assembly (sht 1) . 7- 33 
A10, FLACTO Logic PCB 
Assembly (sht 2) . 7-34 
A10 FLACTO Logic PCB 
Schematic . . . . . . . . 7 - 35 
All , LO/ Shifter PCB ASsy. 7-36 
All, LO/ Shifter Schematic 7 - 37 
A12, LIF/ NIF PCB Assembly 7- 38 
A12, LIF/ NIF Schematic .. 7 - 39 
A13, Timebase Osci l lat or 
PCB Assembly . .... .. 7 - 40 

iii 
Digital Remastering by ArtekMedia => 2010



TABLE OF CONTENTS (Cont'd) 

CHAPTER PAGE 

7-36 

7-37 

7-38 

7-39 

TABLE 

1-1 
1-2 
1-3 
2-1 

2-2 

2-3 

2-4 

iv 

LIST OF FIGURES (Cont'd) 

A13, 10 MHz Timebase Osc. 
PCB Schematic . .. ., 7-41 
Option 13 High stability 
Oscillator Assembly . 7-42 
Option 05 IEEE-488 
Assembly. . . .. .. 7-43 
Program Switch PCB ASsy 7-44 

LIST OF TABLES 

PAGE 

Specifications . . .. 1-2 
Standard options . .. 1-4 
Available Accessories. 1-5 
IEEE-48B Data Interchange 
Connector. ... ... 2-2 
Program Format IEEE-488 
Data Interchange . . . . 2 -2 
Output Sequence IEEE-48B 
Data Interchange . .. 2-3 
BCD Output Interchange . 2-4 

TABLE PAGE 

3-1 
3-3 
3-3 
3-4 

3-5 

3-6 
3-7 
4-1 

4-2 
4-3 
5-1 

5-2 

5-3 

5-4 
6-1 

7-1 

LIST OF TABLES (Cont'd) 

Front Panel Functions. . 3-2 
Rear Panel Functions . . 3- 5 
GPIB Interface Connector 3-11 
Talk/Listen Address Assign­
ments vs ASCII Character 3-12 
IEEE STD-488 010 Code to 
ASCII Character. 
Program Format . . . . 
GPIB Output Data Format. 
Function/ Assembly Cross 
Reference. . . . . . . . 
Management Bus Functions 
Transfer Bus Functions 
Recommended Test 
Equipment. . .. .. 

3 -13 
3-14 
3-14 

4-1 
4-10 
4-12 

5-1 
Local Oscillator/Shifter 
(All) Initial Adjustment 5-6 
LIF/ NIF (AI2) Initial 
Adjustment. . ... 5-7 
Final Adjustment . . . . 5-8 
Manufacturer's Code-to-Name 
Index. . . . 6-2 
List of Drawings ' . 0 • • 7-1 

6245B/ 6246B-I-89 

I Digital Remastering by ArtekMedia => 2010



Digital Remastering by ArtekMedia => 2010



CHAPTER 1 

GENERAL INFORMATION 

1-1. INTROOUCTION 

1-2. Ths manual contains information 
relating to the installat i on and opera­
tion of the Systron Donner 62456/62466 
Microwave Frequency Cou nters. 

1-3. The informati on contained in this 
manual is divided into front matter and 
seven descriptive chapters, as indi cted 
in the follow; n9 format: 

Front Matter: includes the title page, 
warranty policy, proprietary rights 
statement, li st of effective pages and 
table of contents. 

Chapter 1 General Information: contains 
a general description of the 62456/62466 
Counters , including specifications, stan­
dard options available, accessories 
available and safety practices. 

Chapter 2 Installation: provides recei v­
ing inspection, installation criteria, 
initial turn-on/confidence check. GPIB 
system interface and preparation f or 
res hi pment. 

Chapter 3 Operation: describes the front 
and rear panel controls. indicators and 
connectors. It also includes instrument 
operation. both local front panel con­
trol and remote via GPIB. 

Chapter 4 Theory of Operation: contains 
a detailed functional /circuit description 
of the 62456/62466 Cou nters which will 
assist technical personnel in the per­
f ormance of troubleshooting and/or cal­
ibration procedures. 

Chapter 5 Maintenance: describes t he 
steps required for routi ne maintenance, 
inspection. alignment and performance 
veri fi cat; ons. 

62456/62466-9-85 

Chapter 6 Replaceable Parts: are listed 
in this chapter. along with part order­
ing information, manufacturer1s part 
numbers and manufacturer1s code-to-name 
index . 

Chapter 7 Drawings: provides schematic, 
assembly and component locat i on diagrams 
for maintenance and troubleshooting. 

1-4. MANUAL EFFECTIVITY 

1-5. Information contained in thi s op­
erat ing manual is date-coded at the bot­
tom of each page. A summary of these 
date codes is in the Li st of Effective 
Pages (A Page) located within the front 
matter of this manual. Any future 
changes to this manual will be reflected 
in the List of Effec t i ve Pages. 

1-6. GENERAL DESCRIPTION 

1-7. The 62458/ 62468 Frequency Counters 
are precision test instruments that mea­
sure frequencies from 20 Hz to 26.5 GHz 
with feat ures that incude: high FM tol­
erance. high sensitivity, 52 dB Dynamic 
operating range and complete coverage of 
the frequency range with no complicated 
tuning. IEEE Systems Interface ;s avail­
able as Option 05 . 

1-8. The 6245B/6246B measures frequen­
cies from 10 Hz to 26.5 GHz in three 
ranges on two separate inputs. The l ow 
range channel (A/B INPUT ) makes direct 
measurements from 10 Hz to 100 MHz. The 
mid range channel (AlB INPUT) makes pre­
scaled measurements to 512 MHz. Mi crowa ve 
inputs to 16 GHz (26 .5 GHz for the 6245B) 
are measured precisely and automatically 
by the use of the FLACTO* (Frequency 
Locked Automati c Computi ng Transfer Os­
Cillator) technique on the C INPUT chan­
nel. 

1-1 
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1-9. A highly visibly 10-digit display 
features leading zero suppression. auto­
matically positioned decimal pOint, off 
scal e, gate and remote indicators for 
unambiguous display of the measurement. 
An overload al arm for the C INPUT chan­
nel blinks the digit al display when ex­
cessive input power is sensed . Any input 
level greater than +20 dBm will activate 
the overload alarm. Other features in­
clude front panel mounted input connec­
tors and operator contrals including 
test , manual reset and recycle rate. 

1-10. Option 05 provides full IEEE-488 
capabili ty. Talk/Listen or Talk Only 
mode may be selected. Other options in­
cl ude a higher stability oscillator 
for those applications requiring even 
greater stability . 

1-11. SPECIFICATIONS 

1-12. Table 1-1 lists the specifica­
tions appli cable to both the 6245B/ 
6246B. 

Table 1-1. Specifications 

FREQUENCY MEASUREMENT 

Frequency Range 
AlB Input low 
range: 10 Hz to 100 MHz. 

A/B Input mi d 
range: 100 MHz to 512 MHz. 

C Input: 500 MHz to 20 GHz 
(6245B). 

A/B Input Direct 

500 MHz to 26.5 GHz 
(6246B). 

Range: 10 Hz to 100 MHz. 

Sensiti vity: 25 mV rms. 

Maximum Input: 250 V rms 10 Hz to 
10 kHz. 

1-2 

50 V rms 10 kHz to 
2 MHz. 
5 V rms 2 MHz to 
100 MHz. 

Table 1-1. 
Specifications (Cont'd) 

Impedance: 

Coupling: 

Resolution: 

Accuracy: 

Display: 

Connector: 

1M/25 pF. 

ac. 

1 Hz to 10 kHz se­
lected in decade 
steps 1,10,100,1 k, 
and 10 k. 

±1 count ±time base 
accuracy. 

Ten digit readout in 
MHz with automatic­
ally positioned dec­
imal paint. Leading 
zeros are suppressed. 

BNC female. 

A/B Input + 4 Prescaled 

Range : 100 MHz to 512 MHz. 

Sensiti vity : -25 dBm. 

Maximum Input: +27 dBm. fuse pro­
tected . 

Operative Dynam-
ic Range: 52 dB. 

Impedance: 50 n nominal. 

Coupling: ac. 

Resoluti on: 

Accuracy: 

Display: 

Connector: 

I Hz to 10 kHz se­
lectable in decade 
steps 1,10,100 ,lk, 
and 10 k. 

±1 count ±time base 
accuracy. 

Ten digit readout in 
MHz with automatic­
ally positioned dec­
imal point . Leading 
zeros are suppressed. 

BNC female. 

62458/6246B-9-85 . 
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Table 1-1. 
Specifications (Cont'd) 

C Input FLACTO 
Range: 

Sens iti vity : 

Maximum 
Useable 
Input: 

Max; mum Input 
W/O damage: 

Operati ve Oy­
nam; c Range: 

Acquisition 
Ti me: 

Amplitude Ois­
crimi nat; on of 
two frequencies: 

AM Tal erance: 

FM Tal erance: 

VSWR: 

62456/6246B-9-85 

500 MHz to 20 GHz 
(6245B) 
500 MHz to 26.5 GHz 
(6246B) 

-25 dBm 500 MHz to 
12.4 GHz. 
-20 dBm 12.4 GHz to 
20 GHz. 
-15 dBm 20 GHz to 
26.5 GHz. 

+20 d8m prior to 
acquisition. +27 d8m 
after acquisition. 

+30 dBm. 

55 dB to 12 .4 GHz. 
50 dB to 20 GHz. 
45 dB to 26.5 GHz. 

<60 ms + (I/RXN). 
(N = Input Frequency 
+ 100 MHz ) 

20 dB amplitude 
separation (10 dB 
typi ca 1 ) • 

Any modulation index 
provided the minimum 
voltage of the sig­
nal is not less than 
the specified sensi­
tivity. 

Frequency and rate 
dependent, typically 
)100 MHz (p-p) at 
rates to 10 kHz, de­
creasing to )10 MHz 
at 10 MHz rate. 

<2: 1 to 10 GHz . 
<2.5:1 to 18 GHz. 
<3:1 to 26.5 GHz. 

Table 1-1. 
Specifications (Cont'd) 

Kick Back 
Noise: 

Impedance: 

-65 d6m typical. 

50 n nom; na 1. 

Coupling: ae. 

Connect or; 

Resolution : 

Accuracy: 

Display: 

TIME BASE ' 
Crysta 1 
Frequency: 

Time Base 
Stabil ity: 

Time Base 
Output: 

External Time 
Base Input: 

Internal / 
External: 

Type N female 
(6245B) 
Type SMA (6246B) 

1 Hz to 10 kHz se­
lectable in decade 
steps 1,10,100,1 k, 
and 10 k. 

±2 counts ±time base 
accuracy. 

Ten digit readout in 
MHz with automatic­
ally positioned dec­
iml point. Leading 
zeros are suppres sed . 

10 MHz, TCXO . 

Aging per month ±3 
x 10-7• Temperature 
±1 x 10-6 over O°C 
to 50°C range. Line 
variation ±5 x 10-8 
for ±10% change. 

1 MHz OUT (rea r 
panel) I V POp into 
50 O. 

1 MHz or 10 MHz. 
1 V rms into SOD n. 
automatic selecti on . 

Switch selectable 
(rear panel) inter­
nal or external time 
base. 

1-3 

Digital Remastering by ArtekMedia => 2010



Table 1-1. 
Specifications (Cont'd) 

GENERAL 
Readout 
Display: 

O.4IlLED IO-digit in-line 
readout with decimal 
point. Automatic leading 
zero suppression. Gate 
indicator . Off Scale in­
dicator for overfl ow and 
Remote indicator. Flash­
ing display denotes 
pending overload (>20 
dBm) or overload (>27 
dBm) • 

Test: Self test feature mea­
sures and displays 1 MHz 
time base frequency. 

Lamp Test: Illuminates all segments 
(shows 8s) on all digits, 
decimal points and GATE , 
as REM indicators. 

Reset: Manual and Automatic. 

Recyc le Continuous ly variable , 
Rate: 50 ms to 5 s plus Hold, 

time between measurement 
sampl es. 

Operati n9 
Temperature: aoc to 50°C. 

Power 
Require­
ments: 

Dimensions: 

Weight: 

100/115 or 200/230 V 
±IO%, 48 to 440 Hz, 
35 W. 

4.75 11 H X 8.375 11 W x 13.5 11 

o (12o .65mm H x 212.725 
mm W x 342.9mm O. 

12 l bs net; 20 lbs ship­
ping (5.4431 kg net; 
9.0719 kg shipping). 

1-13. STANDARD OPTIONS 

1-14. Table 1-2 lists the standard op­
tions available for the 62458/62468 
Counters. Full descriptions, drawings 
and part s lists are included in respec­
tive chapters of this manual. 
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Table 1-2. Standard Options 

Option 

05 

13 

Oeser; pti on 

Data interchange: This sys­
tem interface option provides 
full TALK/LISTEN or TALK only 
data interchange in accor­
dance with IEEE Std-488 1978. 

Time Base Oscil l ator: In­
creases time base stability 
to <is parts in 10-10 per 24 
hours. 

Agi ng Rate After Warm-Up: 

<is parts in 10-10/24 hours . 

Maximum Warm-Up for Off 
Periods to 1 Week: 

72 hours. 

Frequency Retrace for Off 
Periods to approximately 24 
hours: 

1 hour typical to .reach 
<±5 parts in 10-9. 

Short-Term Aging Rate: 

±5 parts in 10- 11 rms for 
1 second average. 

Temperature Variation: 

<±2 parts in lO- IO/ oC typ­
ical. Maximum; ±4 parts in 
10-9 over a 20°C change 
within the range of -20°C 
to +SsoC. 

10% Line Voltage Change from 
Specifications: 

±2 parts in 10- 10 • 

Long- Tenm Ag ing Rate: 

±1.S parts in 10-8 for 30 
days. 
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1-15. AVAILABLE ACCESSORIES 

1-16. The availabl e accessori es that 
maybe ordered with the 62458/62468 Fre­
quency Counters are li sted i n Table 1- 3. 

1-17. ITEMS FURNI SHED , REQUI RED 

1-18 . The Counters are supplied with a 
detachabl e power cord SD part number 
102407 whi ch is the only requi red item 
not contai ned wi t h; n the Tool s and Test 
Equ i p1Ient as required for maintenance 
and cali bration listed i n Chapter 5. 

62458/62468-9-85 

Table 1-3. 
Available Accessories 

Description Part Number 

Singl e Rack Mount Kit 06787402 
Dual Rack Mount Kit 06787502 
Carry; n9 Case 067876 
10 pi n PC Extender 
Card 06778701 
22 pi n PC Extender 
Card 06776601 
Rear Panel Stand Kit 075321 
Spare Fuses, FR , 5 each 057245 

1-5/{1-6 bl ank) 
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CHAPTER 2 

INSTALLATI ON 

2-1. INTRODUCTI ON 

2- 2. The 6245B/63468 Microwave Frequen­
cy Cou nter i s shipped in operat i onal 
condition . and i s essentially ready f or 
use as recei ved . Th i s cha pter contains 
unpacKing , i nspect i on and install ation 
information to aid i n sett ing up the i n­
strument for irrmed iate use . 

2- 3. RECEI VING INSPECTION 

2-4 . As soon as the instrument i s re­
ceived, check the carton f or evi dence of 
damage or rough handl i ng . If damage i s 
fou nd , or suspected , not i fy the carrier 
and your Systron Donner representative. 
Open t he shipping cont ainer only in 
their presence. 

2-5. Use care is rernov; n9 t he i nst ru­
ment from the container. Check immedi­
ately for loose or broken knobs, bent or 
broken connectors and dents or scratc hes 
on the panel surfaces. If damage of any 
nature i s found, refer to the warranty 
i nstruct i ons in the front of this manua l . 

2-6. Al l Sy stron Donner instruments must 
pass rigid inspec tion tests before leav­
i ng the plant. However . upon receipt, a 
receiving inspection test should be per­
f ormed after unpacking to ensu re that 
the instrument i s still operational. 
(Ref er to Chapter 3 f or compl ete operat­
ing instructions.) 

2-7. INSTALLATION 

2-8 . The 62456/62466 Cou nters are de­
s i gned for bench or systems operation . 
Rack mount ing hardware is availabl e from 
Sys tron Do nner 

2-9 . Power 

2-10 . The instrument i s prov ided with a 
3-conductor power cord whi ch grounds the 
unit when connected through a compatibl e 
grounding outlet . If a st andard grou nd 

62456/6246B-9-85 

output is not available, a 3- conductor 
adapter mus t be used which prov i des t he 
necessary ground ing connect ion . 

2-11 . The uni t operates from an AC 
power source of eit her 11 5 or 230 V. at 
48 to 400 Hz . Taps on t he power trans­
former are provided to accomodate these 
voltages ±10%. 

2-1 2. The uni t i s normally fact ory 
wired for 115 V operat ion. Refer to 
610ck Diagram 08312901 sheet 2 for trans­
f ormer wiri ng details . Al so be certain 
t he proper fuse is installed, . 75 A for 
115 V or . 375 A for 230 V. 

2- 13. Cool ing 

2-14. The un i t is cooled by radiating 
heat direct ly to the outs i de air via 
cooling vent s . Do not obstruct t hese 
vents during instrument operati on . 

2-15. OPTION 05 IEEE-488 DATA 
INTERCHANGE 

2-16. This opt i on all ows the i nstrument 
to be connected to any system using the 
IEEE-488 interface. Data interchange con­
nections are made t o a rear panel 24-pin 
connector and related address swi tches . 
Table 2- 1 defi nes the input / output pin 
configuration. Table 2-2 prog ram format 
data and Table 2-3 defines out put data. 

2-17. STORAGE AND RESH IPMENT 

2-18. Envi ronme ntal condi t i ons during 
storage and shi pment should be li mited 
to a maximum t emperature of 85°C and a 
minimum temperatu re of - 20°C. 

2-19. To protect the instrument dur ing 
sh i pment or storage, use the best pack­
aging methods ava ilabl e . Contact your 
nearest Systron Donner field offi ce for 
material s simi lar to those used in the 
origi nal factory package . Contract pack ­
ing companies are also available to pro-
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vide custom - packaging service on short 
notice. General packaging instructions 
are as fo.1 l ows: 

1 . Attach a tag to the unit indicating 
the model and serial number, name 
and address of owner, and a summary 
of the servi ce or repairs required. 

2. Wrap the instrument in heavy paper 
or plastic prior to placing it into 
the shipping container. 

3. Select a strong carton or wooden 
box to house the instrument. 

4 . Use an adequate layer of shock ab­
sorbing material on all sides of 
the instrument and protect the 
front panel with additional layers 
of cardboard . Be certain there i s 
no movement of the instrument with ­
in the container . 

5 . Seal the package with strong tape 
or metal bands . Mark the shipping 
container FRAGILE- DELICATE INSTRU­
MENT to ensu re careful handling . 

Table 2- 1. 
IEEE-48B Dat a Interchange Connector 

Pin Function 

1 010 1 Bit 
2 010 2 Bit 
3 010 3 Bit 
4 010 4 Bit 

Table 2-1 . (Cont'd) 
IEEE-488 Data Interchange Connector 

Pi n Function 

5 EOI 
6 DAV 
7 NRFD 
8 NDAC 
9 IFC 

10 SRQ 
11 ATN 
12 SHIELD (Gnd) 
13 DID 5 Bit 
14 010 6 Bit 
15 010 7 Bit 
16 DID B Bit 
17 REN 
18 Gnd 010 6 return 
19 Gnd DID 7 return 
20 Gnd 010 8 return 
21 Gnd IFC 
22 Gnd SRQ return 
23 Gnd ATN return 
24 Gnd 

Notes: 
1. 010 = data i nput/output 
2. EOI = end or identify 
3. DAV = data valid 
4. NRFD = not ready for data 
5. NDAC = not data accepted 
6. IFC = interface clear 
7. SRQ = serv i ce request 
8. ATN = attention (wake-up) 
9. REN = remote enable 

10: Gnd refers to the signal ground 
return of the reference contact . 

Tabl e 2-2. Prog ram Format IEEE-488 Data Interchange 

Program Bits ASCII 
Byte 7 6 5 4 3 2 1 Character Function 

1 1 0 0 0 0 0 0 @ 10 kHz Resolution 
1 0 0 0 0 0 1 A 10 kHz Resolution 
1 0 0 0 0 1 0 B 1 kHz Resolution 
1 0 0 0 0 1 1 C 100 Hz Resolution 
1 0 0 0 1 0 0 0 10 Hz Reso l ution 

*1 0 0 0 1 0 1 E 1 Hz Resolution 
1 0 0 0 1 1 0 F 1 Hz Resolution 
1 0 0 0 1 1 1 G 1 Hz Resolution 
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Table 2-2. Program Format IEEE-488 Data Interchange (Cont'd ) 

Progra~ 8its ASCII 
Byte 7 6 5 4 3 2 1 Character Function 

1 1 0 0 1 0 0 0 H FREQ A INPUT 
I 0 0 I 0 0 I I FREQ 8 INPUT 
I 0 0 I 0 I 0 J FREQ C INPUT 

*1 0 0 I 0 I I K TEST 

3 1 0 0 1 I 0 0 L HOLD 
1 0 0 I 1 0 1 M REC YCLE 

4 1 0 0 1 I I 0 N SAMPLE 
I 0 0 I I I 1 0 RESET 

* Wake up stat es . 
Prog ram Subsets: SH1 , AH1 ,T7,T EO , L4,LEO ,SRO,RL1, PPO ,DCO,DTl ,CO . 

Table 2-3. Output Sequence IEEE-488 Data Interchange 

Program Bits ASCII 
Byte 7 6 5 4 3 2 1 Character Function 

I 0 1 0 0 0 0 0 SP Not Off sca l e 
1 0 1 1 1 1 1 I ? Offsc.le 
2 0 1 1 x x x x o - 9 109 Digit MSO 
3 0 1 1 x x x x o - 9 108 Di git MSD 
4 0 I 1 x x x x 0 - 9 107 Di gi t MSD 
5 0 1 I x x x x o - 9 106 Di git MSO 
6 0 1 1 x x x x 0 - 9 105 Oi git MSO 
7 0 I I x x x x 0 - 9 104 Dig i t MSD 
8 0 I 1 x x x x o - 9 103 Di git MSD 
9 0 1 1 x x x x 0 - 9 102 Di git MSD 

10 0 1 1 x x x x 0 - 9 101 Di git MSD 
11 0 1 1 x x x x 0 - 9 100 Di git MSD 
11 1 0 0 0 1 0 1 E Exponent Po i nter 
13 0 1 0 1 0 1 1 + Exponent Si gn 
14 0 1 1 0 x x x 0 - 4 Expo nent Va l ue 
15 0 0 0 I 1 0 1 CR Carr iage Retu rn 
16 0 0 0 I 0 1 0 LF Line Feed 
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Table 2-4. Table 2-4. 
BCD Output Interface BCD Output Interface (Cont'd) 

Pin Functi on Pin Function 

1 100 Bit 1 
2 100 Bit 2 
3 101 Bit 1 
4 101 Bit 2 

29 101 Bit 8 
30 102 Bit 4 
31 102 Bit 8 
32 103 Bit 4 

5 102 Bit 1 
6 102 Bit 2 
7 103 Bit 1 

33 103 Bit 8 
34 104 Bit 4 
35 104 Bit 8 

8 103 Bi t 2 
9 104 Bit 1 

10 104 Bit 2 
11 105 Bi t 1 

36 105 Bi t 4 
37 105 Bit B 
38 106 Bit 4 
39 106 Bit B 

12 105 Bit 2 
13 106 Bit 1 
14 106 Bit 2 
15 107 Bit 1 
16 107 Bit 2 
17 108 Bit 1 
18 108 Bi t 2 
19 109 Bit 1 

40 107 Bit 4 
41 107 Bit 8 
42 108 Bit 4 
43 108 Bit 8 
44 109 Bit 4 
45 109 Bit 8 
46 Dec ima l Bit 4 
47 Decimal Bit 8 

20 109 Bit 2 48 INH IBIT RESET 
21 Decimal Bit 1 49 N.C. 
22 Decima l Bit 2 50 Ground 
23 EOG 
24 O.S. (Off Scale) EOG = End Of Gate 
25 N.C. 
26 100 Bit 4 

N.C. = No Connection 

27 100 8it B 
28 101 Bit 4 

L09ic levels are +5 V (nominal) 
posit i ve true, TTL compatible . 
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CHAPTER 3 

OPERATION 

3-1. INTRODUCTION 

3-2. This chapter conta ins a descrip­
ti on of the 6245B/6246B Mi cr owave Fre­
quency cou nt ers front and rea r panel 
cont rols , indicators and connectors. 
General operating instructions are i n­
cl uded in this chapt er, along with in­
formation about factors affecting the 
accuracy of freq uency measur ement s. 

3-3. ACCURACY OF MEASUREMENTS 

3-4. Di gital measuring instrument s are 
subject to a ±l count ambiguity in the 
least signifi cant digit of the display. 
Thi s error is possible because the sig­
nal counted i s not coherent (synchro niz­
ed) with the t ime base pulses that con­
trol the signal gate . As ill ust rated in 
Fi gure 3-1, the f irst or last cycl e of 
the i npu t signal may . or may not , pass 
t hr ough the signal gate during the se­
lected measurement interval . 

1 st Measu rement .. 5 

, 
, 2 , 

JUl: 
___ .Ji 2,. M ... u"m,,' = 6 

Figure 3-1. Gating Ambiguity 

3-5. As the measured frequency i s in­
creased , the percent of error due to the 
±1 count ambi gui ty i s reduced si nce it 
becomes less significant compared to the 
total count . In any case , the maximum 
percentage of error is a f unct i on of the 
frequency measured and the number of 
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pulses count ed : i.e. the time base se­
lected, and may be expressed: 

MAX ~ error = 100 5 100% 
fT 

3-6. Where : f is the frequency measu red 
in Hz and T i s the selected time base in 
seconds. Thus , to meas ure 1 MHz with a 
±O.OOI% maximum gating error, the RESO­
LUTION switch must be set to t he 10 Hz 
position . 

3-7. INTERNAL OSCILLATOR STABILITY 

3-8. The gating precis i on, and there­
fore the accuracy of the count, i s de­
pendent upon the stability of the inter­
nal osc illator. 

3-9. In the sta nd ard instrument, the 
osci llator i s initially set to within ±l 
part in 107 of a 1 MHz frequency stand­
ard having at least an order of magni­
tude higher stability. 

3-10. Dev iation of the oscillator from 
this frequency t hen becomes a funct i on 
of several fac tors ; t he most significant 
being time . Due to certain processes in 
the frequency determining el ements of 
the oscillator, an "agingll ra te i s est ab­
lished which can be meas ured and speci­
fied for the osc illator. The aging rate 
is spec i f ied to be less than ±3 parts in 
107 per month. General ly, this aging 
rate decreases with t i me (prov iding the 
inst rument reamins continuously ener­
gized). The error due to oscillator in­
stability may be estimated from: 

Max ~ err or = (±3/ 107 x M) x 100 

3-11. Where : M i s the number of mont hs 
since last calibrated. 

3-12. Osc illator stability is also a 
function of line voltage and temperature ; 
except for the time immediately after 
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calibration, their effect will be sever­
al orders of magnitude less than the 
effect of aging and may be neglected. To 
achieve the highest accuracy of measure­
ment, the followig considerations apply: 

1. Maintain the instrument pl ugged in 
and continuously energized. 

2. Maintain constant environmental 
conditions . 

3. Monitor or regulate line voltage. 

4. Calibrate instrument at intervals 
consistent with maximum allowable 
error. 

3-13. FRONT PANEL FUNCTIONS 

3-14. Table 3-1 describes the controls, 
connectors and indicators on the front 
panel (F igure 3-2) of the instrument. 

Table 3-1. 
Front Panel Functions 

Index N~e Description 

1 ON Power switch. The ON 
OFF/ST6Y (pressed) position 

connects primary 
power to T1 , energiz-
ing the unit. The 
STSY position deen-
ergizes the unit, but 
maintains power to 
the High Stability 
Oscillator (Option 
13) if insta lled. In 
uni ts without the 
High Stability Oscil-
lator Option, STBY is 
analogous to OFF. 

2 Status Three LED annunciators 
Annun- adjacent to the LSD of 
ciators the displayed count 

indi cate the status of 
the measurement gate, 
off scale . count and 
remote/local control. 

3-2 

Table 3-1. 
Front Panel Functions (Cont'd) 

Index N~e Description 

GATE Thi s annunciator is 
lit during measure-
ment gate time. Gate 
time i s a function 
of the MODE/R ESOLU-
TION (6) selected. 

0.5. O. S. annunciat or 
will light to indi-
cate an off scale 
count, i.e. a count 
where the MSD of the 
count overflows the 
10-digit display. 
The digits t hat are 
displayed are cor-
rect. An off scale 
cond i t ion occurs 
when measureing sig-
nals ~ IO GHz to 
RESOLUTION of I Hz. 

REM REM annunciator will 
be lit if the Cou nt-
er is remotely con-
trolled from the 
IEEE-488 bus. The 
REM annunciator is 
part of data inter-
change Opt ion 05 . 

3 Digital Ten-digit LED array 
Display displays frequency 

count, MHz to the 
left of the decimal 
paint. Decimal point 
posit i on ;s a func-
tion of MODE/RESO-
LUTION (6). Leading 
zeros are suppress -
ed. The displayed 
count i s updated at 
the selected RECYCLE 
RATE (4). The dis -
play blinks when C 
INPUT signals exceed 
+20 d6m. 
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Figure 3-3. Rear Panel 
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Table 3-1 . Table 3-1-
Front Panel Functi ons (Cont' d) Front Panel Funct i ons (Cont ' d) 

I ndex Name Descr i pti on Index Name Oeser; pt; on 

4 RECYCLE Adjusts sample rate 6 Cont' d the value of the LSD 
RATE from 50 ms (MAX) to i n the display. 

5 s (MIN). The HOLD 
posit i on (f ully CCW A IN Enab les A INPUT (5) 
to detent) i nhi bits and programs Counter 
the automatic r-eset to process signals 
and the last mea- i n the 10 Hz to 100 
surement is held MHz range. 
i ndef; nitely. 

B IN Enabl es B INPUT (5) 
5 INPUT and programs Counter 

A 10 Hz- BNC female (JIOI) to process s i gnal s 
100 MHz terminates input in t he 100 to 512 

signal s into 1 M/ MHz range . 
25 pF . 

C IN Enabl es C INPUT (7) 
B 100- BNe female termin- and programs Counter 
512 MHz ates i nput signa l s to process signals 

into 50 ohm. A fuse in t he .5 to 20 GHz 
(part of JI0l ) pro-
tects the B INPUT 

(6245B) or . 5 to 
26 . 5 GHz (6246B) 

channel from over- range. 
loads. 

TEST Disabl es externa l 
6 MODEl Nine interlocki ng signal i nput and ap-

RESOLUTION push- to- act; vate plies a 1 MHz self-
switches . Four are test signal to the 
used to sel ect one Counter circuitry . 
of three frequency Displ ay will read 1 
ranges or the sel f - MHz when TEST switch 
test feature. When i s pressed. 
pressed, t he sel ec-
ted switch disen- RESET Momenta ry swi tch, 
gages any previous resets the Counter 
FREQUEN CY MHz se- ci rcui ts and initi -
lection . The other ates a new measure-
five switches are ment cycle . Press to 
used to select one res et. 
of f i ve resolution 
ranges . When press- 1 Hz Maximum resolution, 
ed, the selected 
switch disengages 
any previous RESO-
LUTION selection. 

sets gate ti me to 1 
sec (A IN), 4 sec (B 
IN) or 1 sec x N (C 
IN) . Di spl ay will 

Resolution deter- read GMMMM. kkkHHH 
mines the decimal with 1 ead i ng zeros 
point posit i on and suppressed . 
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Table 3-1-
Front Panel Functions (Cont'd) 

Index Name Descripti on 

10 Hz Sets gate t ime to 100 
ms (A IN), 400 ms (B 
IN) or 100 ms x N (C 
IN). Dis pl ay wi ll 
read GGMMM . kkkHH 
wi th l eading zero 
suppressed. 

100 Hz Sets gate t i me to 10 
ms (A IN), 40 ms (B 
IN) or 10 ms x N (C 
IN) . Oi spl ay wi l l 
read -GGMMM.kkkH 
wi th l ead i ng zeros 
suppressed. 

1 kHz Sets gate ti me to 1 
ms (A IN) , 4 ms (B 
IN) or 1 ms x N (C 
IN). Di splay wi ll 
r ead --GGMMM .kkk 
wi th lead i ng zeros 
s uppressed . 

10 kHz Mi ni mum resol ut i on~ 
sets gate t ime to 
100 "s (A IN), 400 
"s (B IN) or 100 "s 
x N (C IN). Di splay 
wi ll read ---GGMMM.kk 
wi t h leadi ng zeros 
suppressed. 

7 C INPUT Type N fema le (J I02) 
. 5- 20 GHz t erminates input 
(6245B) si gna l s i nto 50 O. 

C INPUT SMA fema le (J102) 
. 5- 26 .5 t erminates input 
GHz signal s i nto 50 o. 
(6246B) 

3-15. REAR PANEL FUNCTIONS 

3-16. Tabl e 3-2 describes the cont rol s , 
con nectors and i ndicat ors on t he rea r 
panel (F i gure 3-3) of t he instrument. 
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Table 3-2. 
Rear Panel Functions 

Index Name Description 

I F2 Aux ili ary power fuse. 
used only if High 
Stabi l ity Oscillator 
Opt i on 13 i s i nstal l -
ed . Use the correct 
fuse , .25 A fuse for 
11 5 Vac operation or 
.125 A f use fo r 230 
Vac operation. 

2 Fl Main power fu se. Use 
.75 A fuse for 115 V 
ae operat i on or . 375 
A f use for 230 V ac 
operati on. 

3 Li ne Accept s 3-wire 11 51 
Power 230 V ae line power 
Recep- input . An integra l 
t acl e li ne filter mi ni miz-

es interf erence f rom 
noi se on t he line. 

4 LAMP Pushbut t on swi tch 
TEST t ests di splay func-

ti ons. When pressed 
di gi tal displ ay shows 
8.8.8.8.8.8 .8.8.8.8 . 
and GATE, O. S. and 
REM will be li t. 

5 IEEE-488 S9 sel ects the PROG 
INTERFACE (Prog ram ) or TALK 
(P/O Opt- ONLY mode. Full data 
tion 05 ) hands hake func t i ons 

are enabled when PROG 
i s sel ected . Select-
i ng TALK ONLY pro-
vi des measurement 
data out to the bus, 
but inhibi ts other 
i nt erface fu nctions . 

S4 t hrough S8 are 
used t o ass ign t he 
Counter a specific 
5- bit address On the 
interface bus. Va lid 
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Table 3-2. 
Rear Panel Functions (Cont'd) 

Index Name Oescri pt i on 

5 Cont'd address are 00000 
through 11110 (0 
through 30). 

6 IEEE- 488 Standard 24-pin IEEE 
INTERFACE 488 interface con-
Connector nector (JI06) . 
(P/O Opt-
ion 05) 

7 T6 INT/ Toggle switch (53) 
EXT selects the internal 

10 MHz oscillator or 
an external 1 MHz/lO 
MHz input (via JI04) 
to drive the Counters 
timebase circuitry . 

8 I MHz/ 6NC female (JI04) 
10 MHz accepts external 
Connector frequency standard 

inputs of 1 MHz or 
10 MHz at I V rms. 
The JI04 input is 
enabled with the TB 
INT /EXT switch (7.) 

. 

is in EXT. 

9 I MHz OUT 8NC female (JI05) 
provides an auxi l-
i ary 1 MHz conven-
; ence output. 

10 OSC ADJ Rear panel access to 
internal oscillator 
adjustment(s) . Ac-
cess plate config-
uration varies 
slightly depending 
on oscillator opt ion 
install ed . 

3-17. OPERATING CHARACTERISTICS 

3-18. The following paragraphs describe 
the operating range, resolution and 
blanking, FM tolerance, dynamic range 

3-6 

and overload characteristics of the 
62456/62466. 

3-19. Operating Ranges 

3-20. There are three operating ranges 
available; 10 Hz to 100 MHz, 100 to 512 
MHz and . 5 to 26.5 GHz (20 GHz for the 
6245B). Frequencies in the low range 10 
Hz to 100 MHz are input to the A INPUT 
channel and measured directly. Frequen­
cies in the mid-range 100 to 512 MHz are 
input to the B INPUT channel and are 
prescaled (divide-by-4) then measured 
directly. For frequencies above 500 MHz 
measurements are made using the C INPUT, 
employing the FLACTO (Frequency Locked 
Automat ic Comput,ing Transfer Oscillator) 
technique. 

3-21. Resolution and Blanking 

3-22. Resolution is defined as the 
value represented by the LSD . Resolution 
from 1 Hz to 10 kHz in decade steps is 
available. Blank ing removes leading 
zeros on the digit dis play~ providing an 
unambiguous readout of the MSO to the 
left of the dec imal point. 

3-23. FM Characteristics 

3-24. The 6245B/62466 will measure car­
rier frequencies in the presence of high 
levels of frequency modulation, phase 
modulation or residual noise. The FM 
Characteristi cs are in a function of the 
modu lati on rate and carrier frequency as 
shown in Figure 3-4. 

3-25. Dynamic Range and Overload 
Protection 

3-26 . The 6245B/62466 provides ,uperior 
sensitivity for low power signals along 
with high power protection. Operative 
dynamic range is a term used to define 
the range of input power, maximum power 
without damage and pending overload in­
dications. Figure 3-5 depi cts these pa­
rameters. Valid readings may be obtained 
over a dynamic range of 47 to 52 dB 
(62456) or 42 to 52 d6 (62466); 
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- 25 to +27 dBm to 12.4 GHz, - 20 to +27 
dBm to 20 GHz and -15 to +2 7 GHz at 26.5 
GHz. 

3-27 . At approximatel y +20 dBm (100 mW ) 
an overl oad indi cator i s activated caus­
ing the digi t al display to blink . The 
readings are correct and the instrument 
can be operated up to a maximum signal 
input of +27 dBm. 

r-

~ ~ 
~ ~ ,--

, _. 
--..u,n oo.""n; 

Figure 3-4. FM Characteristics 
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Figure 3-5. Dynamic Operating Range 

3-28. OPERATING PROCEDURES 

3- 29 . Prior to operation . ensure that 
TI i s wired for the applied AC i nput 
If High Stability Oscil lator Opt i on 13 
i s installed, allow at least I hour for 
warm-up. 

62458/62468-9 -85 

3-30. 10 Hz to 100 MHz A INPUT Operation 

3-31. To measure input signals in this 
band set the Counter controls as follows: 

Rear Panel 

INT /EXT(7) 

Front Panel 

ON/ST8Y(I) 

Placed in the inter­
na 1 pas it ; on 

If an external time 
base osci llator is to 
be used, set switch 
to EXT position and 
connect a 1 V rms 1 
MHz or 10 MHz refer­
ence signal to the 1 
MHz/ IO MHz connector. 

Press to ON. 

MODE / RE SOLUT ION(6) 
Press A IN to engage . 

Press to engage 10 
kHz,1 kHz, 100 HZ,IO 
Hz or 1 Hz- as appro­
pri ate . 

RESET Press to reset the 
instrument. 

Signal Input Connect a su itabl e 
signal source to t he 
(5) INPUT connector. 
Minimum s ignal 
strength i s 25 mV 
nms . maximum is 5 V 
rms to 250 V rms de­
pending on input fre­
quency . The display 
will read the input 
frequency in MHz to 
the resol ution se­
lected. 

RECYCLE 
RATE(4) 

Adjust t o des i red 
sampl e rate. To hold 
a particular measure­
ment rotate control 
fully CCW to the de­
tent (HOLD) position. 
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3-32. 100 MHz to 512 MHz B INPUT 
Operati on 

3-33. To measure the input signals in 
th; s band. set the Counter control s as 
follows: 

Rear Panel 

Front Panel 

ON/STBY (1) 

Rear panel control s 
operate as described 
for A Input paragraph 
3-30. 

Press t o ON . 

MODE/RESOLUTION(6) 

RESET 

Signal Input 

RECYCLE 
RATE(4) 

Press B IN to en­
gage 

Press to engage 10 
kHz ,1 kHz,IOO HZ,IO 
Hz or 1 Hz as appro­
pri ate. 

Press RESET to reset 
the instrument . 

Connect a suitable 
signal source to the 
6 INPUT con nector. 
Minimum signal 
strength is -25 d6m 
and maximum is +27 
d6m. The display will 
read the input fre­
quency in MH z to the 
reslution selected. 

Adjust to des ired 
sample rate. To hold 
a particular measure­
ment rotate control 
fully CCW to the de­
tent (HOLD) position. 

3-34. 500 MHz to 26.6 GHz C INPUT 
Operati on 

3-35. To measure the input signals in 
this band, set the Cou nter cont rols as 
follows: 

3-8 

Rear Panel 

Front Panel 

ON/STBY(I) 

Rear panel controls 
operate as described 
for A Input paragraph 
3-30. 

Press to ON . 

MODE/RESOLUTION(6) 

RESET 

Signal Input 

RECYCLE 
RATE(4) 

Press C IN t o engage. 

Press to engage 10 
kHz,I kHz,l OO HZ,10 
Hz or 1 Hz as appro­
pri ate. 

Press to reset t he 
instrument. 

Connect a suitable 
signa l source to the C 
INPUT connector. Mini ­
mum signal strength 
-10 to -25 dBm depend­
ing on frequency and a 
maximum of +20 dBm 
(+27 dBm after acqui­
sition) . The display 
wi ll read the input 
frequency in MHz to 
the resolution select­
ed on a maximum of 10 
digits with leading 
zeros suppressed. 
Should the input sig­
nal exceed +20 dBm 
(approximately) the 
displ ay will blink to 
indicate a potent ial 
overload. If the in­
put exceeds t he cou nt 
capsacity of the cou nt 
chai n the O. S. (off­
scale) indicator wi ll 
ill urn; nate. 

Adjust to desired 
sample rate. To hold 
a particular measure­
ment rotate control 
fu ll y CCW to the de­
tent (HOLD) position. 
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3-36. Self Test Operation 

3-37. The fol l owing procedure performs 
an operat i onal check on the instrument 
and may be used as a confi dence check 
for rna; ntena nce purposes, i ncom; n9 ; n­
specti on, t roubleshooting , etc. 

Rear Panel 

Front Panel 

ON /STBY(1 ) 

Rear pa nel cont rols 
operate as described 
for A Input paragraph 
3- 30 . 

Press to ON . 

MODE/RESOLUTION(6) 

RESET 

RECYCLE 
RATE(4) 

6245B/6246B-9-85 

Press TE ST to engage. 

Success i vely press to 
engage each swit ch 
and observe the di s ­
play for the fol low­
i n9 readout. 

10 kHz 
1 kHz 

100 Hz 
10 Hz 
1 Hz 

1.00 
1.000 

1. 0000 
1. 00000 

1.000000 

Press RESET to reset 
the instrument. 

With res olut i on set 
to 10 kHz observe the 
GATE LED and rotat e 
the rate control from 
maximum to mi nimum. 
Note that the GATE 
LED off ti me increas­
es as the control is 
rotated CC W. 

Rotate the cont rol 
(4) t o engage the 
HOLD position. Press 
RESET and observe 
that the GATE LEO 
illuminates onl y 
once. 

LAMP TEST(4) Press and hold, rear 
panel pushbutton 
swi tch (4), to test 
the 10-digit display 
GATE ,O.S . and REM in­
di cators. The digital 
displ ay will will read 
8.8.8.8.8 .8.8.8.8.8. 

3-38. DATA INTERFACE OPTION 05 

3- 39 . The General Purpose Interface Bus 
(GPIB) permits operation of the Counter 
from any dat a bus which conforms to IEEE 
STD-488 . All front panel switch fu nctions 
other tha n POWER can be control led by the 
GPI B. 

3-40. The Counter ffi.ay be used in two 
different modes of operation, Programmed 
or Tal k Only as sel ected by the PROG/TALK 
ONLY switch on t he rear panel. 

3-41. The Counter may be used on-li ne or 
off- li ne (Remote or Local). When i n the 
Remote mode, connected to the GPIB and 
commanded to Remote, the Cou nt er may be 
prog rammed by sending dev i ce dependent 
commands during the Counters Listen mode 
of operati on. The Counter will ignore any 
command not addressed t o it. When the 
Counter is addressed to TALK , dat a i s 
transmitted in a 16-byt e output message. 

3-42. IEEE STD-488 Subsets Implemented 

3-43. The foll owing is a li st of the sub­
set confi gurati on of t he Count er 's GPIB. 

SHI Source Hand shake, Full 
AHI Acceptor Handshake, Full 
T7 Tal k, Basic Talker , Unaddress­

ed if MLA, TON funct ion 
TEO Extender Talker , None 
L4 Listen, Basic Li stener, Un-

addressed if MTA 
LEO Extender Listener, None 
SRO Serv ice Request, None 
RL2 Remote Local , No LLO 
PPO Parallel Poll, None 
DCa Devi ce Clear, None 
OTI Device Trigger , Ful l 
CO Cant roll er, None 
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3-44. Bus Organizat ion 

3-35. The GPIB is organized into t hree 
sets of signal lines: 

1. Data bus - 8 signal lines (7 are 
acti vely used by the Counter ) . 

2. Data byte transfer control bus -
3 signal lines . 

3. Interface management control bus -
5 signal lines (3 are actively used by 
the Counter). 

3-46 . Figure 3-6 shows the GPIB struc­
ture and its interface capabilities. The 
bus interface lines are assigned IEEE 
5TO - 488 mnemonics which are defined as 
fall ows: 

DAV: Data Valid. indicates the avail­
ability of data on the 010 lines . 

NRFO: Not Ready for Data, indicates 
when the device is ready to accept data . 

ATN: Attention, indicates how the 
data on the 010 lines is to be inter­
preted, and which devices will respond 
to the data . 

IFC: Interface Clear, ;s used t o set 
the interface system. and the devices 
connected to it into a known quiescent 
state. 

NDAC: Not Data Accepted, indicates 
when the data received was accepted. 

SRQ*: Service Request, is used to re­
quest service from a contro1ler . 

REN: Remote Enable, is used by a con­
troller device (in conjunction with 
other messages generated in the local 
logic) to place the Frequency Counter in 
the Remote Mode of opert i on. 

EOI*: End Or Identify, is used to in­
dicate t he end of a data transfer or J 

with the ATN line to execute a polling 
sequence. 
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Fi gure 3-6. GPIB Int erface 

Capabi l it ies and Bus St ructure 

-These lines are not used by the Models 
6245B/6246B Frequency Counters and are 
supplied with terminations only. 

I NOTI I 
For complete details on electrical, 
mechanical and timing requirements 
refer to IEEE STD -488 1978 
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3-4B. Table 3- 3 provides the pin des i g­
nation for the Rear Panel GPIB 24-pin 
connector. 

Table 3-3. 
GPIB Interface Connector 

Pin IEEE Std-488 
No. Mnemonic 

1 0101 
2 0102 
3 0103 
4 0104 
5 EOI (not used) 
6 oAV 
7 NRFo 
8 NoAC 
9 IFC 

10 SRQ (not used) 
11 ATN 
12 GNo (shi eld) 
13 0105 
14 0106 
15 0107 
16 o JOB (not used) 
17 REN 
18 GNo (0106 ret urn) 
19 GNo (0107 ret urn ) 
20 GNo (0108 return) 
21 GNO (IFC return) 
22 GNo (SRQ return) 
23 GNo (ATN return 
24 GNo (logic) 

3-49. Bus Operation 

3-50. The Frequency Counter may be used 
on-line or off-line as selected by the 
rear panel PROG/TALK ONLY sl ide switch. 
When placed into its on-li ne configura­
t ion (Cou nter connected to the GPIB via 
its rear panel connector and the PROG/ 
TALK ONLY swi tch set to PROG) , the 
Counter may be cont rolled by an instru­
mentation control1er~ a calculat or or 
any other devices that are IEEE Std-488 
compatibl e controllers. When power ;s 
applied to the Counter, IEEE circuits 
"wake-up" t o the following conditions . 

6245B/6246B-9-85 

1. TEST mode (ASKII K) and the 0101 
through 0107 lines are set in their tri­
state mode . 

2. The Resolut i on i s 1 Hz (ASCII E). 

3. The RECYCL E control function i s 
selected (ASC II M). 

3-51. The "Handshake " sequence functions 
as foll ows: 

1. The IFC command i s issued by the 
controller device and will cause the 
Count er to monitor the GPI B f or further 
instructions; al l data tra nsmi ssion is 
terminated. If the Cou nter was addressed 
as a Li stener, or Tal ker , it will be un­
addressed. The 0101 through 0107 l ines 
will go to the t ri- state mode. 

2. The REN command i s issued by the 
controll er device. If the Counter re­
ceives it s Li st en address while the REN 
line is act i ve, the Counter will ent er 
i ts Remote mode wake up state and listen 
f or programming data . All front panel 
cont rols will become i noperati ve. 

3. When the REN 1 ine goes inactive, 
the Counter will enter it s Local mode and 
the Counter ' s front panel control s will 
become operati ve. 

3-52. The addressing process i s con­
trolled by the GPIB ATN line and func­
tions as follows: 

1. The Counter i s addressed to Talk or 
Listen by the cont roller issuing its 
assigned Talk or Li sten address while t he 
ATN li ne i s set active. 

2. If t he Cou nter was addressed to 
Talk , and the cont roller i ssues a Talk 
address other than the Counters assigned 
to Talk address the Cou nter will automa­
ti cal ly deselect itself as a Talker. 

3. If the Counter was addressed to 
Talk, and the cont roller issues the 
Counter' s Listen address, the Cou nter 
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will automat i cally deselect itself as a 
Talker and assign itself to listen. 

4. If the Count er was address to li s ­
ten ~ and the Unli sten (UNl) ASCII? 
command is i ssued by the controller, the 
Counter will desel ect as a l istener. 

5 . If the Cou nter was addressed to 
li sten and the controller i ssues its 
Talk addess , the Counter will automatic­
ally deselect itself as a listener, and 
be reassigned as a Talker. 

6. If the cont roll er is sues an untal k 
(UNT) ASCI I - comma nd, the Counte r will 
automatica ll y deselect as a Talker . 

3-53. The Talk and li sten addresses are 
selected by the rear panel 5-digit ad­
dress switc h. The sett ing of thi s switch 
determines which talk add ress and the 
correspond ing listen address wi ll be 
assd i gned to the Counter. Thirty-one 
Tal k/Listen addresses may be ass i g~ed. 
refer to Table 3-4 for the addresses to 
ASCII Code format . 

Table 3-4. Tal k/listen 
Address Assignments vs ASCII 

Character 

Address Switch Settings ASCII Character 
5 4 3 2 1 listen Talk 

0 0 0 0 0 SP @ 

0 0 0 0 1 ! A 
0 0 0 1 0 " B 
0 0 0 1 1 # C 
0 0 1 0 0 $ 0 
0 0 1 0 1 t E 
0 0 1 1 0 & F 
0 0 1 1 1 

, 
G 

0 1 0 0 0 ( H 
0 1 0 0 1 ) I 
0 1 0 1 0 * J 
0 1 0 1 1 + K 
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Table 3-4. Talk/listen 
Address ASSignments vs ASCII 

Character (Cont'd) 

Address Switch Settings ASCII Character 
5 4 3 2 1 listen 

0 1 1 0 0 > 

0 1 1 0 1 -
0 1 1 1 0 . 
0 1 1 1 1 / 
1 0 0 0 0 0 
1 0 0 0 1 1 
1 0 0 1 0 2 
1 0 0 1 1 3 
1 0 1 0 0 4 
1 0 1 0 1 5 
1 0 1 1 0 6 
1 0 1 1 1 7 
1 1 0 0 0 8 
1 1 0 0 1 9 
1 1 0 1 0 : 
1 1 0 1 1 ; 
1 1 1 0 0 < 
I 1 1 0 1 = 

1 1 1 1 0 > 
*1 1 1 1 1 ? 

*Not to be devi ce assigned. 
Refer to note. 

NOTI 

A 1-1-1-1-1 add ress must 
not be assigned to any 
device interfacing the 
'bus; these addresses are 
reserved for the unli sten 
ASCI I (?) and the untalk 
ASC I I (_) commands. 

Talk 

l 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
[ 
"-
] 
-
-

3-54 . The IEEE STO -488 Multiline Inter­
face Mes sages relate to an ASCII code . 
Table 3- 5. provides the IEEE STO -488 
010 bit to ASCII code relationship. 
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Table 3-5. IEEE STD-488 
DIO Code to ASCII Character 

IEEE Std-488 DIO Bit ASCII Character 
7 6 5 4 3 2 1 Listen Talk 

0 1 0 0 0 0 0 SP 
0 1 0 0 0 0 1 ! 
0 1 0 0 0 1 0 • 
0 1 0 0 0 1 1 # 
0 1 0 0 1 0 0 $ 
0 1 0 0 1 0 1 % 
0 1 0 0 1 1 0 & 
0 1 0 0 1 1 1 

, 
0 1 0 1 0 0 0 ( 
0 1 0 1 0 0 1 ) 
0 1 0 1 0 1 0 * 
0 1 0 1 0 1 1 + 
0 1 0 1 1 0 0 • 
0 1 0 1 1 0 1 -
0 1 0 1 1 1 0 · 0 1 0 1 1 1 1 / 
0 1 1 0 0 0 0 0 
0 1 1 0 0 0 1 1 
0 1 1 0 0 1 0 2 
0 1 1 0 0 1 1 3 
0 1 1 0 1 0 0 4 
0 1 1 0 1 0 1 5 
0 1 1 0 1 1 0 6 
a 1 1 0 1 1 1 7 
0 1 1 1 0 0 0 8 
0 1 1 1 0 0 1 9 
0 1 1 1 0 1 0 : 
0 1 1 1 0 1 1 ; 
0 1 1 1 1 U 0 < 
0 1 1 1 1 0 1 = 
0 1 1 1 1 1 0 > 
0 1 1 1 1 1 1 ? 
1 0 0 0 0 0 0 @ 
1 0 0 0 0 0 1 A 
1 0 0 0 0 1 0 B 
1 0 0 0 0 1 1 C 
1 0 0 0 1 0 0 D 
1 0 0 0 1 0 1 E 
1 0 0 0 1 1 0 F 
1 0 0 0 1 1 1 G 
1 0 a 1 a a a H 
1 0 0 1 0 0 1 I 
1 a a 1 0 1 0 J 
1 a 0 1 a 1 1 K 
1 0 0 1 1 0 0 L 
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Table 3-5. IEEE STD-488 
DIO Code to ASCII Character (Cont'd) 

IEEE Std-488 DIO Bit ASCII Character 
7 6 5 4 3 2 1 Listen Talk 

1 0 0 1 1 0 1 M 
1 0 0 1 1 1 0 N 
1 a 0 1 1 1 1 0 
1 a 1 0 0 0 a P 
1 0 1 0 a 0 1 Q 
1 0 1 a 0 1 0 R 
1 0 1 0 0 1 1 S 
1 0 1 0 1 0 0 T 
1 a 1 0 1 0 1 U 
1 0 1 0 1 1 a v 
1 0 1 a 1 1 1 W 
1 0 1 1 0 0 0 X 
1 0 1 1 0 0 1 Y 
1 0 1 1 0 1 0 Z 
1 0 1 1 0 1 1 [ 
1 0 1 1 1 0 0 , 
1 0 1 1 1 0 1 ] 
1 0 1 1 1 1 0 -
1 0 1 1 1 1 1 --

3-55. The Counter can be programmed by 
sending device depe ndent mes sages duri ng 
the Counters Listen mode of operati on. 
Device independent comma nds are received 
by the Counter at any time during its op­
eration . The Counter will ignore any de­
vice dependent or independent command for 
whi ch it has not been des i gned or pro­
grammed to res pond t o. 

3-56. The device dependent data ; s pro­
grammed int o the Counter in serial bytes 
consist ing of 7-parallel bit s. Table 3-6 
provides the Program Format . The data 
bytes can be entered in any order and 
need not be sequenced. 

3-57. The Counter outputs the measure­
ment data when in i ts ta l k mode in a 16-
byte, 7-bit format in byte ser ia l, bit 
paral l el sequence. Table 3-7 prov i des the 
data output sequence as it relates to the 
data output fo rmat and equivalent ASC II 
Characters. 
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rable 3-6. Program Format 

.. ., 
-~ _u 
u .. 

Program Bits "' .. .., .. 
Byte 7654321 .c: Function u 

1000000 @ 10 Hz 
Resolution 

1 000001 A 10 Hz 
Resolution 

1000010 B 1 kHz 
Resol ution 

10 000 11 C 100 Hz 
1 Resol uti on 

1000100 0 10 Hz 
Resolution 

*1 000 1 0 1 E 1 Hz 
Resolution 

1 0 0 0 1 1 0 F 1 Hz 
Resoltuio n 

1 0 0 0 1 1 1 G 1 Hz 
Resolution 

1001000 H FREQ A INPUT 
1001001 I FREQ B INPUT 

2 1001010 J FREQ C INPUT 
*1 0 0 1 0 1 1 K TEST 

1 0 0 1 1 0 0 L HOLD 
3 *1 001 1 0 1 M REC YCLE 

I 0 0 1 1 1 0 N SAMPLE 
4 1 0 0 1 1 1 1 0 RESET 

*Wake up state. 

Program Subsets: SHl;AHl,T7,TEO,L4, 
LEO.SRO,RL2,PPO, 
OCO OT! CO. 

Notes: 

1. Groups I , 2 and 3 are latched -
will retain bit function selected in 
each group as long as instrument is 
in REMOTE . 

2. HOLD - can talK whenever MTA and 
EOe are true . 

3-14 

Table 3-6. PrograM Format (Cont'd) 

Notes (Cont' d) : 

3. RECYCLE - can talk only after EOC 
goes high after MTA true. 

4. REMOTE - (REN + MLA) or a Function 
Select (ASCII @ through K entry) . Re­
set Counter for approximately 400 ms. 

5. TALK ONLY - after each EOC, Counter 
will store data until data is readout 
on the GPIB . 

Table 3-7. GPIB Output Data Format 

.. ., -... _u 
u .. 

Program Bits "' .. .., .. 
Byte 7654321 .c: Function u 

1 o 1 000 0 0 SP Not Off scale 
1 0111111 ? Offscale 
2 011 x x x x 0-9 109 digit MSO 
3 o 1 1 x x x x 0-9 108 digit 
4 011 x x x x 0-9 107 di git 
5 o 1 1 x x x x 0-9 106 di git 
6 o 1 1 x x x x 0- 9 105 digit 
7 o 1 1 x x x x 0-9 104 di 9it 
8 o 1 1 x x x x 0-9 103 digit 
9 o 1 1 x x x x 0-9 102 digit 

10 o 1 1 x x x x 0-9 101 digit 
11 a 1 1 x x x x 0-9 100 digit LSD 
12 1 000 1 0 1 E Exponent 

Pointer 
13 0101011 + Exponent Si9n 
14 0110xxx 0-4 Exponent 

Value 
15 000 1 101 CR Carriage 

Retu rn 
16 0001010 LF Li ne Feed 

Note: Reading expressed in Hz . 
Example ?xxxxxxxxxx E+O CR LF 

= xxxxxxxxxx 100 off scale 
Input Frequency = 10 to 26 GHz 
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3-58. Typi cal Measurement System 

3-59. A typical system is shown in Fig ­
ure 3-7 to ill ustrate the capabil il y of 
the GPIB system to provide a var iety of 
inst rumentat i on system needs . Two exam­
ples of possible event sequences, to ac­
complish specific measurement tasks us ­
ing the GPIB system are provided as fol­
lows: 

3-60 . Event Sequence 1: Basic Data 
Returned to the Control l er 

1. Controll er ini tializes the inter­
face system by issuing the IFC command . 

2 . Control ler sends the l isten ad ­
dress of the programmable Power Supply. 
fol l owed by progr am data fo r that de­
vice. 

3. Control l er sends the unl i sten 
command (UNL) as an ASCI I?, then the 
li sten address for the next device, 
foll owed by the program data for it . 

4. Event 3 ;s repeated until each 
device of interest for the test has 
been addressed and programmed . then the 
Control ler issues an unli sten command 
(UNL) • 

5. Controll er sends the listen ad ­
dress of the selected measurement de­
vice (for example the 62458/6246B Fre ­
quency Counter). then the program data 
to initiate a measurement . 

6. Controller issues another UNL 
command . addre sses it self to listen~ 
then sends t he talk address of the mea­
su rement device. 

" <I ' U E STD-"" GP •• 

L !~ l 

" i' l " l~ l -' 

I / I '7 I
J 

7 \7 \7 --..... 'AC. 
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-~ (OOCt'''' "'c_.~. 
". ..... I CCOO,_ ... ................ a ........ '''" ....... _n . .... , .... ""'y """"., 
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! i 
- I , ~ ! 

.c...,"""", ...... .. -.......... ,,'" 
"'""~ 

"l<l, O<H,;' 

I } 

... "...,. ..... 
~. 

Fi gure 3-7. Typical Test System 
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7. Upon completion of it s measurement 
cyc le the Frequency Count er enters its 
talk mode and sends the measu rement re­
sul t (basic data) to the Controll er 
that is the addressed listener. 

8 . The controll er displays the mea­
surement data on i ts CRT and transmits 
it vi a the RS232C Interface to the line 
pri nter or tel etype to generate a "hard 
copy" of the test results . 

3-61. Event Sequence 2: Basic Data 
Directed to the Line Printer or TTY 

1. Controller initializes the inter­
face system by issuing the IFC command . 

2. Controller causes all dev ice s to 
set their internal condi tions to a pre­
defined state by issuing a DCL (device 
cl ea r ) mesage as an ASCII DC4. 

3. Controller sends the listen ad­
dress of the prog rammable power suppl y , 
fol l owed by program data for that de­
vice . 

4 . Control ler sends the unlisten com­
mand , (UNL ) as an ASCII? , then the lis­
ten address for the next device, fol­
lowed by the program data for i t . 

5 . Event 4 i s repeated unt il each de­
vi ce of interest f or the test has been 
addressed and programmed, then the con­
troller issues an unlisten command UNL. 

6 . Controller sends the listen ad­
dress of the selected measurement de­
vice (for exarnple 6245B/ 6246B Counter) , 
then the program data to initiate a 
measu rement . 

7 . Control ler sends another UNl com­
mand , then the listen address of the 
line pri nter to t el etype, followed by 
the talk address of the Counter . 

8 . Upon completion of its measu re­
ment cycle the Counter enters its talk 
mode and sends the measurement result 

3-16 

(basic data) to the line printer or 
teletype. 

I Non I 
If the controller were to ad­
dress both the line printer 
or teletype and itself, the 
resulting basic data would be 
accepted by both dev i ces . 
even though the two may have 
di f fe rent tra nsfer rates at 
which the data can be accepted . 

3-62. IEEE-488 Controller 

3-63. The 6245B/ 6246B Counter may be 
controlled by a Control ler that is IEEE 
STD-488 compat ible . The fol l owi ng are 
some typical examples us ing Systron­
Donner 's 3522 or 3530 Control l er, Hew­
lett Packard' s 9825 and Commodore ' s PET. 

3-64. The Control ler is connected to 
t he 6245B/ 6246B Counter via the GPIB 
cable and i s prog rammed as to their ad­
dresses by the rear panel 

3-65. Program Example: Set Count er ad­
dress to OIOIO, PROGRAM/ TALK ONLY to PROG. 
(Address = i .e. ASC II». Note: <xxx> i n­
dicates a single Keystroke. 

STEP 

1. Clear. 

2. Prepa re Cont roller for bus 
operation. 

3. Program Counter to : 

Resolution 
Mode 
Cont rol Function 

Remote 
10 kHz 
A Input 
HOLD 

4. Program Counter to: Sample 

5. Read answer from Counter and dis­
pl ay answer . 
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3-66. SO 3530 Program 3-67 . HP 9825 prograll (cont'd) 

Step Entry Function Step Entry Function 

1. BUS CLR Performs Pro- 4. wrt 710.'INu Performs Pro-
<New Line> gram Example <Execute> gram Example 

Step 1. Step 4. 
2 . BUS REM Performs Pro- S. red 7l0,AS; Performs Pro-

<New Line> gram Example <Execute> gram Example 
Step 2. Step 5. 

3. BUS OUT "?*", Performs Pro-
IIAHL II,O gram Example 3-68. COI1II1odore PET program 
<New Li ne> Step 3. 

4 . BUS OUT U?*", Pe rforms Pro- Step Entry Function 
"N" , 0 gram Example 
<New Line> St ep 4. 1. NEW Performs Pro-

5. BUS INII ?J" ,A$, Performs Pro- <Ret urn > gram Example 
CHR$( 10} :PRINT A$ gram Example Step 1. 
<New Line> Step 5. 2. 10 OPEN 1,10 Performs Pro-

<Retu rn> gram Example 
Step 2. 

3-67. HP 9825 program 3. 20PRI NTIl,uAHL II Performs Pro-
<Retu r n> gram Example 

Step Entry Funct ion Step 3. 
4. 30PRINTIl , IIN" Performs Pro-

1. <Erase> Performs Pro- <Retu rn> gram Example 
<Execute> gram Example Step 4. 
<Reset> Step 1 5. 40INPUHl,A$: Performs Pro-

2. dim A $[20] Performs Pro- IFST=2Goto40 gram Example 
<Execute> gram Exampl e <Retu rn> Step 5. 

Step 2. 50PRINTA$ 
3. wrt 7l0,"AHLII Performs Pro- <Retu rn > 

<Execute> gram Example RUN 
Step 3. <Retu rn> 
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CHAPTER 4 

PRINC IPLES OF OPERATION 

4-1. INTRODUCTION 

4- 2 . This chapter describes the princi ­
ples of operation of the 6245B/6246B 
Microwave Frequency Counter. First , a 
functional block l evel description is 
presented, keyed to Figure 4-1 . The 
bloCK level description ;s generalized, 
covering the functional blocks withi n 
the Counter and the signal flow between 
them. Secondly, a ci rcuit l evel descrip­
tion is presented, keyed to individual 
assembly bl ock diagrams (Chapter 4) and 
assembly schematics (Chapter I) . The 
circuit description is more detailed and 
provides information for troubleshooting 
to the component l evel . 

4-3. FUNCTIONAL BLOCK DESCRI PTION 

4-4. Refer to the Functi onal Block Di ­
agram, Fi gure 4-1 for the fol l owing dis ­
cussion. The block level description of 
the Counters is di vi ded into 6 function­
al areas, as shown i n Tabl e 4-1. Each 
function is descri bed in terms of input, 
output and signal conversion . A function 
may incl ude more than one hardware assem­
bly. Table 4-1 shows the correl at i on be­
tween a function and its hardware assem­
bl i~. 

4-5 . Figure 4-1 presents a fu nctiona l 
vi ew of the 6245B/6246B, and consi der­
able hardware detai l i s omi tted for cl a­
ity. See Schematics in Chapter 7 for 
complete hardware interconnect data , i n­
cl udinging f ront and rear panel controls . 

4-6. TI MEBASE 

4-7. The measurement accuracy of a Fre­
quency Counter is a function of i ts 
timebase accuracy . The 6245B/6246B t i me­
base is deri ved from ei t her an internal 
(10 MHz) or external (1 MHz or 10 MHz) 
frequency standard . The internal 10 MHz 
standard is generated by Timebase Osc­
i l lator Assembly A13. The standard A13 

6245B/6246B-9- 85 

Assembly is a TCXO (Temperature Compen­
sated Crystal OSCil l ator). An Optional 
A13 Assembly is available, offering 
greater accuracy/ stability. (Refer to 
Table 1- 2, Option 13. ) External frequency 
standards of either 1 MHz or 10 MHz can 
be connected via JI04 on t he rear panel . 
The appropriate frequency standard i s se­
lected by rear panel switch S3 (INT/ EXT) . 

Table 4-1. 
Funct i on/Assembly Cross Reference 

Para. Function Assembly No. 

4- 6 Timebase A13 Timebase Os-
cill ator 
A6 Timebase Logi c 

4- 12 Input Signal A3 100 MHz Amp 
Cond i tioning and 512 MHz Pre-

sca l er 

4-18 Counter Log i c Al Co~nter Logic 

4-22 Display A2 Display 
A8 Display Logic 

4-26 FLACTO AIO FLACTO Logic 
Channel Al l LO/Shifter 

4-34 Systems In- A4 Bus Interface 
terface AS Counter lnter-
(Opt i on 05) face 

NOTE: Al Interconnect Assem-
bly (motherboard) is impl i ed 
in al l functions. 

4-8. Timebase Logic Assembly A6 deter­
mines the Counters measurement gate t i me 
from the sel ected f requency standard, 
based on front panel MODE/RESOLUTION set­
tings. Gate time is defined by the START 
and STOP out puts of A6. Gate times range 
from 100 "s (10 kHz resolution) to 1 sec 
(1 Hz resolution) for A IN signals . Mea­
surement gate time are extended x4 for 
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B IN signals, compensating for the +4 
frequency prescaling in the A3 Assembly. 
Gate times for C IN signals are the pro­
duct of the bas i c gate time xN, where N 
is the selected harmonic number of the 
local oscillator. Gate times for C IN 
signals can range from (1 ms to >2 min. 

4-9. The decimal point position in the 
display is determined by the 3-bit DP 
output from A6. Digits to the left of 
the decimal point are read directly in 
MHz. The decimal point will move to the 
left as RESOLUTION is increased. The 3-
bit decimal point code is also sent to 
A4 the Optional IEEE-488 Interface. 

4-10. A Counter self-test signal, T 1 
MHz, is generated by the A6 Assembly 
when the front panel TEST switch is 
pressed . The T 1 MHz self-test signal 
exercises the Counter Logic A7, Display 
Logic A8 and Display A2 Assemblies . Al 
MHz output from the Cou nter is provided 
at J105 on the rear panel. 

4-11. When processing C IN signals, the 
basic gate time (100 ~ to 1 sec) is 
multiplied by N. The TB (100 kHz) output 
of A6 is divided by N in Assembly AID 
and fed back to A6 as TBEN (Timebase En­
able). That is, TBEN = TB/N . Assuming a 
RESOLUTION of 1 Hz (1 sec gate time) and 
N = 80, the Counters actual gate time 
wi 11 be 80 sec. 

4-12. INPUT SIGNAL CONDITIONING 

4-13. The 6245B/6246B accurately mea­
sures input frequencies from 10 Hz to 
18/ 26.5 GHz, at input power levels from 
-25 dBm to +27 dBm. Three seperate chan­
nels provide the necessary signal con­
di tioning to cover this range. 

4-14. A IN signals (10 Hz to 100 MHz) 
connected to JI0l are amplified by the 
A3 Assembly, then sent to the A7 Assem­
bly as A SIG. Diodes in the input cir­
cuitry of A3 limit the input s ignal to a 
safe level. 

4-15. B IN signals (100 to 512 MHz) also 
connected to JlOl are prescaled ("4) and * 
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amplified by Assembly A3, then sent to 
the A7 Assembly as B SI G. Since B SIG is 
1/ 4 the B IN frequency, the Cou nters gate 
time is extended (x4) to get the correct 
count. 

4-16. C IN signals (.5 to 26.5 GHz) con­
nected to Jl02 are processed by the 
FLACTO (Frequency Lock Automatic Comput­
ing Transfer Oscillator) channel then 
sent to the A7 Assembly as C SIG. C SIG 
is some subharmonic (N) of C IN. The 
Counters gate time is extended (xl0) to 
get the correct count. (FLACTO is dis ­
cussed in detail in paragraph 4-26. ) 

4-17. The detector output (D ET) of ~ivi­
der/Detector U4 is amplified (All Assem­
bly) and fed back to U4 as a level 
(LEVEL ) control si gna I. An increase in 
the C IN s ignal level causes a corre­
sponding increase in the attenuation of 
the PIN Leveler in U4 . The feedback, and 
therefore the signal level into the 
FLACTO channel, is adjustable from All. 
A sample of the detector output of U4 
blinks the Counters display if the C IN 
signal exceeds approximately +20 dBm. 
This overload alarm i s calibrated from 
AID. 

4-18. COUNTER LOGIC 

4-19. The frequency of an input signal 
i s determined by counting the number of 
cycles that occur during a spec ific gate 
time. The A7 Assembly performs this 
count in9 function in the 6245B/6246B. The 
three signal conditioning channel s pro­
vide the unknown frequency input to A7 . A 
1 MHz self-test signal from A6 is avail­
able as a confidence check . The appropri­
ate RF input is selected via the front 
panel FREQUENCY switches. 

4-20. The measurement gate time for A7 
is controlled by the START and STOP in­
puts from A6. Gate time is a functi on of 
the MODE and RESOLUTION selected. Gate 
time ranges are 100 pS to 1 sec (A IN), 
400 .s to 4 sec (B IN) or 500 .s to >2 
min (C IN). The accuracy of the count 
out of A7 depends on the accuracy of gate 
time. 
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4-21. The output count from A7 consi sts 
of a 2-digit BCD value and a series of 
CK pulses. Each CK pulse occuring during 
gate time advances the displayed count 
100 Hz (l02). The instantaneous BCD 
value at the end of gate time determined 
the two 1 east si gnifi cant di gits (101 -
100) of the count. The STORE output from 
A7 (end of gate time) loads the count to 
AS. A RESET is also generated at the end 
of gate time to cl ear the appl icab1 e 
ci rcu;try for the next count. 

4-22. DISPLAY 

4- 23. The Counters output is displayed 
on a 10-digit LED array , driven by the 
AS Assembly. The display incorporates 
leading zero suppressi on. The decimal 
point position in the display is deter­
mined by the RESOLUTION selected . Fre­
quency is read directly, MHz to the left 
of the decimal point. Three annunciator 
LEq.s in the display inform the operator 
when the GATE ; 5 open, if the count ex­
ceeds the display capacity (OS) or if 
the Co unter is remotely controlled via 
the IEEE-488 bus (REM) . Pressing the 
LAMP TEST switch, located on the rear 
panel, will cause the display to read 
8.S.8.8.8.8.8.8 .8.8 . and the GATE, O. S. 
and REM LEO to illuminate. 

4- 24. AS processes the count input from 
A7 and outputs the appropri ate scan for­
mat to A2 . AS sends a 7-segment code to 
A2 to specify the character (0-9) to be 
displayed . This 7-segment input is com­
mon to the 10 LEOs, only one of which 
will be enabled. LEOs are enabled via 
the 10 LEO select lines . The scan se­
quence is left to right across the dis­
play, MSD to LSD . A clock on A8 controls 
the scan tim; ng, ~ 1 ms per LED or 10 ms 
for one complete scan. The BLINK input 
to A8 blinks the 10-digit display if the 
e IN signal exceeds +20 dBm. 

4-25 . The AS Assembly a1 so provides an 
output to the IEEE-488 interface via the 
optional A4/AS Assemblies. The character 
to be dis played (O-g ) is sent to A4/A5 
in BCD format. The specific digit posi­
tion to be scanned is sent as a 4-bit 
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address . The OS CK (Display Clock ) out­
put from AS determines the scan rate of 
count data onto the interface bus (same 
as front panel scan rate). 

4-26. FLACTO CHANNEL 

4-27 . Mi crowa ve frequencies ( .S-26.S 
GHz) applied to the C INPUT (Jl02) cannot 
be processed directly by the Counters 
digital circuitry . The FLACTO technique 
is used to presca1e (d ivide ) the C INPUT 
signal by N. the appropriate subharmonic 
of C INPUT (e SIG) is then counted by A7 
and dis played . N is the harmonic rela­
tionship between the local oscillator and 
C INPUT. N will have a va1ue ~ 5 but 5 255 . 
Since C SIG = C INPUT/N, measurement gate 
time is extended (xN) to normalize the 
total count to Hz (cycles per second) . 
That is, if C SIG is the 40th subharmonic 
of C INPUT, then the basic gate time 
(100 "s - 1 sec) is multipl ied by 40. The 
fo10wing paragraphs describe the FLACTO 
circuitry in detai l. 

4-28 . FLACTO channel circuitry includes 
U4 consisting of PIN leveler, a Divider/ 
Detector and Samplers (mixers), and plug­
in Assemblies AlD through Al2. The un­
known frequency (C INPUT) is divided into 
two signal paths by the Divider and sent 
to the samplers. L Sampler is in the fre­
uency l ock path and ;s driven by the Lock 
Local Oscillator (LLO) output of All. N 
Sampler is in the N computing path and is 
driven by the N Local Oscil l ator (NLO) 
output of All. The samplers generate a 
range of harmoni cs ( ~ 5 but 5255) from 
their respective local osci l lator inputs. 
which are then mixed with the C INPUT. 
The difference frequency output from the 
L Sampler is the lock path IF (LIF). The 
differencece frequency output from the N 
Sampler is the N computing path IF (NIF). 

4-29 . The LLO Output of All if typically 
<105 MHz by >85 MHz. The NLO output of All 
tracks 1 kHz higher than LLO . Therefore , 
NLO = LLO + 1 kHz. The difference between 
LIF and NIF i n kHz is the harmonic (N) 
being used, where NIF >L IF. That is, if 
NIF=5.080 MHz and LIF=5.000 MHz, then the 
Local Oscillator Harmonic (N) is 80. 
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4-30. Prior to a frequency lock, a ramp 
generator on All sweeps it from 105 MHz 
towards 85 MHz. The swept LLO generates 
a range of harmonics in L Samp l er whi ch 
mix with the C INPUT. The optimum mixing 
frequency (LLO x N) for a locK is deter­
mined by a discriminator on A12 . A lock 
will occur only if LIF is 1-13 MHz. As 
the optimum mixing frequency is appro­
ached, the discriminator (DISC) output 
of Al2 overrides the sweep ramp on All, 
driving the local oscillator towards a 
lock. The DISC output of A12 controls 
the local oscillator frequency of All as 
long as lock is maintained . 

4-31. Once frequency lock is establish­
ed, the squelch (SQ) output of Al2 en­
ables FLACTO Logic Assembly AID. AID 
computes the harmonic (N) by cQunting 
the I KHz x N output from A12. Assuming 
an I kHz x N output of 80 kHz, N = 80. 
When N has been computed, Ala sends N 
compute to All. 

4-32. Once N has been computed, AID 
outputs a C SIG that is an exact sub­
multiple (N) of the C INPUT signal . This 
is accomplished by subtracting IF/ N from 
LO. C SIG is then normalized to Hz 
(cycles per second) by counting it N 
times . That is, the gate time is exten­
ded x N. Assuming 1 Hz resolution (gate 
time = 1 sec) and N = 80, total gate 
time would be 80 sec . 

4-33. Gate time for a C INPUT s~na l is 
established by AID . The 100 kHz TB input 
to AID is divided by N and sent back to 
A6 as TBEN. Therefore, TBEN = TB/ N. As a 
resu l t, the basic gate time (determined 
by the resolution selected) is extended 
x N. 

4-34. SYSTEM INTERFACE (Option 05) 

4-35. The 6245B/6246B can be configured 
as part of a measurement system, via the 
optional IEEE-488 interface hardware. 
The option consists of the A4 Bus Inter­
face Assembly , the AS Counter Interface 
Assembly, Interface Cable Assembly and a 
programming switch, S4. 
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4-36. All front panel controls (except 
ON OFF/STBY) are disabled/overridden 
when the Counter is remotely controlled 
from the IEEE-4B8 bus . The REM indicator 
on the front panel will be lit when the 
bus has control. The Counter's S-bit bus 
address is set via rear panel switches. 

4-37. Display Logic Assembly A8 outputs 
frequency measurement data to A4/A5. The 
BCD output represents the value (0-9) of 
the digit being sent. The ADRS output de­
determines which of the 10-digits (109-
100) is being sent. The ADRS output pro­
vides the same scan format (MSD to LSD) 
and scan rate I ms/character, 10 ms / 
scan) as the front panel display. The 
front panel display remains operative 
even when the Counter is under remote 
control. 

4-38. CIRCUIT DESCRIPTION 

4-39. The following circuit level de­
scriptions are presented in Assembly num­
ber order (Al -A13) for quick reference. 

4-40. The block diagrams present a sim­
plified functional view of an Assembly, 
and some detail may be omitted for clar­
ity; the schematics in Chapter 7 repre­
sent the actual circuitry . 

4-41. AI, Interconnect PC Assembly 

4-42. Refer to Interconnect/ Block Dia­
gram 08312901 for the following discus ­
sion. Al serves as the instrument's 
motherboard providing electrical inter­
face between the front and rear panels, 
8 plug-in Assemblies and the timebase 
oscillator. Pin designat ions are shown 
on the schematic. Signal mnemonics are 
defined in the circuit descriptions . 

4-43. The power supply circuitry is con­
tained on the Al PC Assembly. The BlOCK 
Diagram (sheet 2) shows the transformer 
hookup for various line voltage inputs. 
Power supply regulators Ul and U2 are 
mounted on the rear panel for optimum 
cooling and heat transfer. 
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4-44. High Stability Oscillator (Op­
tion 13) requires a +15 Vdc supply. The 
components for this supply are shown in­
s; de the dotted 1 i nes on Sheet 1. Li ne 
fuse F2 is part of this option. Instru­
ments using the standard Ti mebase 05C­
ill at or Assembly will have a chassis 
blank installed in the F2 position. 

4-45. A2, Display PC Assembly 

4-46. Refer to Figure 4-2 and Schematic 
08306301 for the following discussion. 
Display PC Assembly A2 contains the 10-
digit LED frequency display and three 
LED annunciators; GATE, 0.5 . (Off- Scale) 
and REM (Remote). Al l data, control and 
power input to A2, are from the AS Dis­
play Log ic PC Assembly (see para. 4-95). 

4-47. The 10 seven-segment LEOs are en­
ab1 ed sequentially, left t u right, MSD 
to LSD by transistors Q10 through Q1 
(housed in Integrated Circui ts Ul, U2 
and U3) . A l ow input (~O V) to the base 
of the selected transistor turns it on, 
connecting the +5 Vdc enabling voltage 
to the corresponding seven- segment LEO. 

4-48. The numeri ca l value to be dis­
played is applied in a 7-segment format 
on the a through 9 lines. A low turns 
the correspondins segment Qf the LED on . 
The data on the a through g lines i s up­
dated at the scan rate, as each of the 
7 - segment LED sis enabled. 

4-49. The position of the decimal point 
in the display is a function of the 
RESOLUTION selected from the front panel 
As the resolution of the measurement is 
increased, the decimal poi nt moves to­
ward the left. (Read MHz to the left of 
the decimal point.) 

Resolution = 
10 kHz G G M M M. k k 
1 kHz - G G M M M. k k k 

100 Hz - G G M M M. k k k H 
10 Hz G G M M M. k k k H H 
1 Hz G M M M. k k k H H H 

4-50. The decimal point i s enabled by 
driving the base of Q11 (part of U4) 
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high at the appropriate time duri ng t he 
scan cycle. 

4-51. The GATE annunciator LED is on 
during gate time, enabled by a high input 
to CRI. Measurement gate time increases 
as resoluti on i s increased. Gate time for 
B INPUT frequencies i s x4. Gate time for 
C INPUT frequencies i s xN. 

Resolution Gate Time 

10 kHz tOO US 
1 kHz 1 ms 

100 Hz 10 ms 
10 Hz 100 ms 
1 Hz I sec 

4-52. The REM annunciator is illumin­
ated when the Counter is being controll­
ed via the IEEE-488 bus . A high on the 
base of Q14 (part of U4) tu rns REM on . 

4-53. The 0 .5. indi cator is illuminated 
whenever the count exceeds the display 
IO-digit capacity. This occurs when I Hz 
resolution is selected and the count is 
10 GHz or greater. In this case the MSD 
of the II-dig it number (10,000,000,000 
Hz) will not be dis played , and the 0. 5. 
annunciator will be on. The remaining 
digits on the display will be correct. A 
high input to the base of Q13 (part of 
U4) 1 ights the 0.5. annunciator. 

4-54. When the rear panel LAMP TEST is 
pres sed by the operator, an "8" wi 11 
appear in all 10 positions of the dis­
play . In addition, LT goes l ow, enabling 
the decimal point in all 10 positions 
and lighting the GATE, 0.5. and REM in­
dicators. 

4-55. Leading zeros are suppressed by 
logic within counter U7 on the AS Dis­
play Logic PC Assembly. 

4-56. A3, Amp/Presca1er PC Assembly 

4-57. Refer to Figures 4-3, 4-4 and sch­
emat ic 08306201 for the following discus­
sion . The A3 Assembly provides the nec­
essary signal cond iti oning for the Count­
ers A INPUT channel (10 Hz - 100 MHZ). 
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Assembly A3 contai ns a dual FET input 
stage (Q2) an emitter follower (Q1) and 
a linear amplifier (U5) . 

4-58. Diodes CR4 and CRS l imit the max­
imum signa l swing felt at the gate of 
Q2. The amplified A signal output at 
U5-8 (PI-X) provides the A SIG input to 
A7. R8 is adjusted for a stable count 
with an input signal level of -27 to -30 
dBm. 

4-59. The Prescaler provides the nec­
essary signal condition; n9 for the 
Counters B INPUT (100 - 512 MHZ). This 
circuitry contains a linear amplifier 
U2. a +4 prescaler and an adjustable 
sensit ivi ty threshold circuit. A fuse 
incorporated in the front panel INPUT 
connector (JIOI) protects A3 from input 
s ignal s greater than +28 dBm. Diodes in 
the input circuitry limit the maximum 
signal swing. 

4-60. The RF amplifier output (100-512 
MHz) drives +4 prescaler U3. The output 
of U3 (25-130 MHz) provides the B SIG 
input to the A7 PC Assembl y. Whenever B 
IN is selected at the front panel, gate 
t ime ;s extended by x4. Extending the 
measurement gate time (x4) compensates 
for the frequency prescaling (+4), 
thereby normiliz;ng the count to Hz 
(cycles per second). 

4-61. Sens itivity adjustment Rl sets 
the sensitivity threshold for the B IN­
PUT channel, via comparator Ul. If input 
Signal power is below the threshold 
poi nt the output of UI will be low. A 
low out of Ul causes Q4 to conduct, 
clamping the B SIG output of A3 to 
ground. As the B INPUT signal power in­
creases, t he inverting input to UI (DET) 
will go negati ve . At the threshold point 
the positive going output of UI cuts 04 
off, removing the clamp on the B SIG 
line. Rl is adjusted for a stable count 
with a B INPUT signal level between -27 
and -30 dBm. 

4-10 

4-62. A4, Bus Interface PC Assembly 
Option 05 

4-63, The Option 05 IEEE-488 systems 
interface, consisting of plug-in Assem­
blies A4 and A5, interface connector and 
program/address swit ches S4 through S9 , 
i s shown in the Block Diagram (sheet 2). 
Refer to Figure 4-5 and the A4 Schematic 
08312201 fo r the fol lowing circuit de­
scri pt ions. 

4-64. The 16-line IEE -488 interface bus 
is terminated by bi-directional bus 
transceivers U5,Ull,U16. Data direction 
on the bus (talk~ten) is determined 
by the state of TALK. When the TALK line 
;s low, the transceiver routes data fr~n 
the Counter to the bus. That is, the 
Counter IItalks ll to the bus. When the 
TALK line is high data from the bus is 
routed into the Counter. 

4-65. The state of the TALK line i s a 
function of control inputs from an ex­
ternal bus controller. Eight of the s ix­
teen interface lines are dedicated to 
management and transfer bus functions. 
Tables 4-2 and 4-3 define these func­
tions. It should be noted that SRQ and 
EOI are always high, since they are ter­
minated on A4. Remember that by defini­
tion a high (+5 V) on the interface bus 
represents a 0, while a l ow (0 V) repre­
sents a 1. 

Table 4-2. 
Management Bus Functions 

The Management Bus is a group of 
five signal lines which are used 
to control data transfers over 
the Data Bus. Signal definitions 
are as follows: 

Signal Definition 

Attenti on Activated by the Controll -
(ATN) er when instruments / pe-

ripheral devices are being 
assigned as listeners and 
talkers . 

6245B/62466-9-85 
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Table 4-2. 
Management Bus Functions (Cont'd) 

Signa 1 

*$ervi ce 
Request 
( SRQ) 

Interface 
C1 ear 
( I Fe) 

Remote 
Enable 
(REN) 

*End or 
Ipentify 
(EOI) 

Definition 

Any devices on the bus can 
request the attention of 
the Controller by setting 
SRQ. The Control ler could 
then execute a serial pol l 
to see wh ich device is re­
questing serv ice . 

The IFC signal is activated 
by the Control ler to place 
all interface circuitry in 
a predetermined quiescent 
(wake-u p) state. 

REN enables all devices on 
the bus to operate under 
remote control via messages 
received over the bus. 

The EOI signal i s used by a 
talker to indi cate the end 
of a data transfer sequence. 
The talker activates EO! as 
the last byte of data is 
transmitted. 

*These lines are terminated hi gh 
on A4 . 

Table 4-3. Transfer Bus Functions 

A handshake sequence is executed 
between a talker and listeners over 
the Transfer Bus each time a byte 
is transferred over the Data Bus . 
Transfer Bus lines are as follows: 

Signal Definition 

Not Ready The NRFD signal indicates 
For Data that one or more assigned 
(NRFD ) listeners are/are not ready 

to recei ve the next data 
byte. When all assigned 
listeners have released 
NRFD, this tells the talker 
to place the next data byte 
on the Data Bus . 

4-12 

Table 4-3. 
Transfer Bus Functions (Cont'd) 

Signal Definition 

Data Valid The DAV line is activated 
(DAV) by a talker after placing 

a data byte on the Data 
Bus and informs each lis-
tener to read the data 
byte. 

Data Not The NDAC line is hel d un~ 
Accepted ti 1 each 1 i stener reads 
(NDAC) the data byte currentl y 

being transmitted over 
the Data Bus . When all 
listeners have read the 
data byte, the talker 
takes the byte off the 
Data Bus. 

4-66. Address and instruction data to 
the Counter i s input via seven of the 
eight data in/out li nes. 0108 is termi­
nated high on A4, which represents a 0 
on the interface bus. When used in a 
system , the Counter is assigned a 5-bit 
address. The appropriate address is en­
tered via sl i de switches 54-58 on the 
rear panel . The Counter will on ly re­
spond to instruct i ons intended for its 
address. U15 compares the address on t he 
bus (0101-0105) to its assigned address. 
If the addresses match, U15 sends a high 
ADD COMP (address compares) to U14 . 

4-67. U14 is a 1024 x 4 PROM, whose 10-
bit address input consists of 0101-0107, 
ATN , ADD COMP and MLAL' Unrecognized or 
invalid input addresses generate a 0000 
output from U14. U10 decodes the 4-bit 
input and generates a low on 1 of it s 9 
output lines. U10 outputs are defined as 
foll ows: 

o = GTL = 
1 = GET 
2 = SPE = 
3 SPD 
4 = UNT = 
5 = UNL = 
6 = MLA = 
7 = MTA 

Go To Local 
Groups Execute Trigger 
Serial Poll Enable 
Serial Poll Disable 
Untalk 
Unl i sten 
My Listen Address 
My Talk Address 
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4-68. The remaining l ogic circuitry on 
A4 generates the follow; ng outputs to 
AS: 

HOLD Hold (counter) 
REML = Remote Latch 
STP EN Step Enable 
STP RESET = Step Reset 
Sbl Status Bit 1 
STP CK = Step Cl ock 

4-69. Outputs from the Counter to the 
interface bus are encoded on the AS 
Assembly and routed onto the bus via the 
DOl-DOl i nputs~the bus transcei ver 
(U5 ,Ul 1,UI6). TALK must be l ow to trans­
fer data onto the bus . 

4-70. AS, Counter Interface PC Assembl y 
(Opti on 05) 

4-71. The optional IEEE-488 systems in­
terface, consi st ing of plug-in Assem-
b 1 i es A4 and AS, i nterface connector and 
program/ address switches S4 -Sg. Refer 
to Figure 4-6 and Schemati c 08312101 
for the foll owing ci rcuit descri ption 
of the AS Assembly. 

4-72. Cont rol inputs from the bus to 
to the Counter determine the Counter 's 
Frequency and Res oluti on. The following 
truth table defines remote frequency 
sel ecti on: 

Data Inputs U14 Out Range 
012 011 (Pin) Selected 

o 
o 
1 
1 

o 
1 
o 
1 

1 
2 
3 
4 

A 
B 
C 
T(TEST) 

4-73. The foll owing truth table def ines 
remote resolution selection: 

6245B/6246B-9-85 

Data Inputs U13 Out Resolution 
013 012 011 (Pin) Selected 

0 0 0 1 10 kHz 
0 0 1 2 10 kHz 
0 1 0 3 1 kHz 
0 1 1 4 100 kHz 
1 0 0 5 10 Hz 
1 0 1 6 1 Hz 
1 1 0 7 1 Hz 
1 1 1 9 1 Hz 

4-74. Transferring the Cou nters output 
to the bus requires 16 8- bit bytes. Bytes 
2 through 11 contain the value of digits 
109 through 100 respectively. Only seven 
of the eight bits are generated on AS . 
008 is hardwired high (equi valent to 0 
on the bus) on A4 . 

4-75. The count, in BCD format, i s load­
ed i nto U17 at memory locations deter-
mi ned by the AoRS i nput. ~ong as U11 
pi n 1 (SEL) is hi gh...1.he AoRS input is 
routed to U17 . As ADRS counts down from 
1001 to 0000 the 10-digit count is l oad­
ed in U1 7. 

4-76. After loading the count into U17 , 
Ul1 is switched to i ts A input by a l ow 
on pin 1. Counter U12 is initially load­
ed with 0000. The STP CK (Step Clock) 
input to U12 i ncrements the count, which 
increments the address input to U17. 
Since WE (Write Enable) ;s now high, 
each memory location addressed by U12 
is read onto the bus . 

4-77. A6, Timebase Logic PC Assembly 

4-78. Refer to Figure 4-7 and Schemati c 
08312001 for t he following di scussion. 
Timebase Logic Ass embly A6 generates t he 
START and STOP control signals that de­
termine the Counter's gate t ime. Si nce 
gate t ime effects Counter accuracy, START 
and STOP are deri ved from a known fre­
quency standard . Assembly A6 also gener­
ates a preci se 1 MHz test frequency, used 
to condfidence check the Counter circu i­
try. Gate time and the decimal point po­
sition in the display are a function of 
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the reso 1 ut; on selected by the operator. 
Assembly A6 provides a 3-bit output to 
Assembl ies A5 and A8 that defi nes the 
decimal poi nt posit i on. 

4-79. All timing outputs from Assembly 
A6 are derived from a known frequency 
standard . The operator may select either 
the lNT (internal) or an EXT (external) 
standard via S3 on the Counterls rear 
panel. Quad NAND gate UI7 provides the 
switch; ng log; c that routes either the 
internal (10 MHz) or external (I MHz/IO 
MHz) standard to UIO. 

4-80. The 10 MHz frequency standa rd in­
put is scaled to I MHz by 710 counter 
UIO. The I MHz output from UIO provides 
a test signal input to Assembly A7~ via 
Q3 , when the front panel TEST switch is 
pressed . The 1 MHz output is al so routed 
to Jl0S on the rear pane', via Q2. 

4-81. The frequency standard input also 
drives dual retriggerable monostable 
multi vibrator U6. A 10 MHz input will 
constantly retrigger U6, holding its Q 
output at pin 4 high. This high to UII 
pi n 2 and 12 routes the 710 output of 
UIO to the input of U5. If a I MHz ex­
ternal standard is used, the Q output 
of U6 goes low. This low to UII pins 2 
and 12 isolates the output of 710 count­
er UIO and enables a bypass path around 
it. The net result is that a 10 MHz 
standard is divided by 10, while a I MHz 
standard is routed directly to U5. 

4-82. The I MHz Signal at UII pin 6 is 
scaled to 100 kHz by 710 counter U5 . 
This 100 kHz is routed to FlACTO logic 
Assembly AIO as TB. If the Counter's 
MODE/RESOLUTION switches are in the A IN 
or TEST position the 100 kHz signal is 
routed to the five BCD counters; U7, Ul 
and U12. However, if B IN is selected at 
the front panel, the 100 kHz is scaled 
to 25 kHz by 74 counter U4. The timebase 
is extended by x4 to compensate for the 
~4 scaling of the B INPUT signal on the 
512 MHz Prescaler Assembly A9. When C IN 
is selected, the gate time is extended 
xN . 

6245B/6246B-9-85 

4-83. Gate time is determined by the 
START and STOP outputs of U14. The mea­
surement period begins on the 1st nega­
tive transition of START and run s until 
the next pos i tive transition of STOP. 
The gate time is a function of which of 
the ~ lO counter outputs are selected by 
U13. Assuming a 100 kHz i nput to U7 pin 
I, the ~ 10 counter outputs are: 

U7 pi n 6 
U7 pin 14 
UI pin 14 
UI pin 6 
UI2 pin 6 

10 kHz/IOO "s 
I kHz/I ms 

100 Hz/IO ms 
10 Hz/IOO ms 

I Hzll sec 

4-84. When the Cou nter's B INPUT is 
sel ected, the 25 kHz at U7 pin 1 gener­
ates the folowing 10 Cou nter outputs: 

U7 pi n 6 
U7 pin 14 
UI pin 14 
UI pi n 6 
UI2 pin 6 

2.5 kHz/400 "s 
250 Hz/4 ms 

25 Hz/40 ms 
2. 5 Hz/400 ms 
.25 Hz/4 sec 

4-85. Eight-channel data selector U13 
selects one of the five 10 counter out­
puts, depending on which one of the f ive 
MODE/RESOLUTION pushbuttons is pressed 
on the front panel. The RESOLUTION 
switch inputs are encoded by UI4 and 
U15. The encoded output is: 

RESOLUTION C B A 

10 kHz 0 I 0 
I kHz 0 1 I 

100 Hz I 0 0 
10 Hz I 0 I 
I Hz I 1 0 

4-86. The end of gate t i me occurs on 
the next positive transition of STOP . 
STOP is already high because of the low 
out of UI2 pin II, the resul t of reset 
foll owing the previous gate period . When 
the sel ected gate period times out. the 
negati ve goi ng output from U13 dri ves 
UI2 pin II high. The next positive tran­
sition of START (running at 100 kHz) 
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causes STOP to go low. After 5 .s (1/2 
cycle at 100 kHz) the negative transi­
tion of START causes STOP to go high 
again. It i s this positive going transi ­
tio n of STOP that determines the end of 
gate time. 

4-87. The 3- hit resolution code driving 
data selector U13 is al so sent to Assem­
bly A8~ where it determines the decimal 
point position within the di splay. 

4-88. Reset multivibrator U8 outputs a 
l ow RESET to Counter log ic Assembly A7 
whenever any of the MODE/RESOLUTION 
pushbutton selections are changed by the 
operator . 

4-S9. A7, Counter logic PC Assembly 

4-90. Refer to Figure 4-S and Schematic 
06760101 for the following discuss i on. 
Signal selection and gating is provided 
by U15. One of four input signal s (A 
SIG, B SIG , C SIG or TEST) is selected 
for cQunting, depending on which front 
panel MODE/RESOLUTION pushbutton is 
pressed. U15 passes the selected signal 
to the cQunting circuitry only during 
gate ti me. Gate t ime i s defined by the 
START and STOP inputs to dual flip-flops 
U5. The QA (pin 2) output of U5 goes 
high at START time, enabling U1S. The 
QB (pin IS) output of US goes high at 
STOP time and disables U1S holding its 
output l ow . Resett ing U5 causes the out­
put of U1S to go high unt i l t he next 
START input. 

4-91. The gated output of U1S is sent 
to BCD counters US and U12. Since US i s 
a hi gh speed ECl device, U14 is required 
to translate logic levels to TTL for the 
following circui try. U12 i s incremented 
one count for every 10 count s into US . 
The output of these two BCD counters 
provide the instantaneous value of the 
two least significant digits of the 10-
di gi t count (100 and 101). 

4-92. The QC and QD outputs of U12 are 
DRed by U1 and sent to Display l ogiC 
Assembly AS as CK IN (Cl ock In) . Each 
CK IN represents 100 cycles of the se-

62458/6246B-9-85 

lected input frequency. The squarewave 
output at U1 pin 11 is high for 50 cyc les 
and low for SO cyc les of the input fre­
~ency. Each negative tra nsi t i on of CK 
IN increments the Counter on AS by 100 . 

4-93. At the end of gate time STORE is 
sent to AS to load its counter. RESET i s 
sent to the A6, AS and AID Assemblies to 
reset appropriate circuity for t he next 
count . EOG (End-of-Ga t e) i s sent to the 
optional A5 Assembly (Opt i on 05) to re­
set it for the next count. 

4-94. AS, Display logiC PC Assembly 

4-95. Refer to Figure 4-9 and Schemat i c 
06769401 for the foll owing discussion . 
Display Logic Assembly AS provides time 
multiplexed lEO drive to the Dis play 
Assembly A2, (part of the Front Panel 
Assembly) . Di splay informati on is routed 
to the front panel via AS-J1 and a 26-
line ribbon cable. The BCD equivalent of 
the di splay information i s time multi­
plexed and routed to the opt ional IEEE-
4SS Interface Assemb i es, A4 and AS . 

4-96. Inputs to the AS Assembly include 
frequency informat ion and cont rol from 
Counter logic Assembly A7, and decimal 
point data from Timebase Assembly A6 . 
Frequency infonmat ion i s applied to the 
AS Assembly in t wo formats. The two lSDs 
(101 and 100) are in BCD format, and are 
latched via U10. The remaining eight 
digits (109 through 102) of the 10-d i git 
display are derived by counting the nega­
ti ve transitions of CK IN (Clock In ) with 
counter U7 . 

4-97. The frequency to be displayed is 
accumulated during gate on time . Prior 
to gate time, count er U7 is reset to 
zero and the BCD inputs to latch U10 are 
zero. Counter U7 is an eight decade up 
counter that increments one count for 
each negative transition of CK IN occur­
ing during gate t ime. At the end of gate 
t ime STORE goes low and latches the ac­
cumulated count in U7 and U10. 

4-9S. The accumu lated 10-digit count is 
read out of U7 and U10 at a sca n rate 
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det ermi ned by t imer US . The scan di rec­
tion is from the MSD (109) towards the 
LSD (laD) . Data selectors U2 and U6 
route the appropriate BCD data to seven­
segment decoder U9 . 

4-99 . The scan sequence is controlled 
by BCD up/down counter U14 . U1 4 is hard­
wired to count down, 1001 to 0000 . 
Counts 1001 and 0000 correspond to the 
eight MSDs of the ID-digit display. 
Dur ing these eight counts the output of 
U11 pin 10 i s low. Invert er U5 appl ies a 
high to the 6 select input of U2, and 
the BCD output of counter U7 is routed 
to seven-segment decoder U9 . 

4-100. When U14 decrements to 0001, the 
out put of U11 pin 10 goes high, switch­
ing U2 to its A input s. At the same time 
the output of U3 pin 11 i s high, switch­
ing U6 t o its B i nput s . Under these con­
ditions the BCD representation of the 
101 digit is routed to U9 . On the count 
of 0000 U3 pin 10 goes high, switching 
U6 to its A inputs. This rout es the LSD 
100 , to U9 . The next count out of U14 is 
1001, and a new scan cycle is initiated . 

4-101. The BCD form of each digit is 
converted to seven-segment LED f ormat by 
U9 . Segments t o be lit are driven by a 
l ow out of U9. 

4-102. Display multiplexing is imple­
mented by scanning the 10- di git display 
from left to right, MSD to LSD . Only one 
of the ten LEOs is enabled at any given 
time . The eig ht MSD dig its are enabled 
sequential ly by the DS7 through DSO out­
puts of counter U7 . The two LSD digits 
are enabled by U3 pin 11 and U3 pin 10, 
corresponding to U14 cou nts of 0001 and 
0000. A l ow out at the appropriate pin 
of Jl (8 t hrough 18) is required to en­
able the selected LED. 

4-103 . The decimal point position i n 
the display i s determined by the resolu­
tion selected at the front panel (or via 
t he IEEE-488 interface). As greater res­
olution is selected, the decimal point 
moves to the left on the display . Deci-
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mal pOint position data is generated by 
Timebase Log ic As sembly A6, and input to 
the A8 Assembly via pins 19, 18 and 17, 
respecti vely. Pin 19 is the MS6 (most 
significant bit ) of the decimal position 
code. The following position codes are 
generated for the fi ve resolution steps : 

10 kHz = 010 
1 kHz = 011 

100 Hz = 100 
10 Hz = 101 
1 Hz = 110 

4-104 . The decimal point is enabled on 
the display when U11 p.i n 9 goes high. 
This occurs when the cou nt out of U14 
corresponds to the 3-d;git position in­
put from the A6 Ass embly. The decimal 
point pos ition for the five resolution 
steps are: 

Resolution = 

10 kHz -
1 kHz 

100 Hz - G 
10 Hz G G 
1 Hz G M 

- G G M M M. k k 
G G M M M. k k k 
G M M M. k k k H 
M M M. k k k H H 
M M. k k k H H H 

4-105. It is poss i ble to count a fre­
quency that exceeds the range of the 
display . This occurs when 1 Hz resolu­
tion is selected and the count exceeds 
10 GH z. When this occurs the overflow 
output of counter U7 goes high, lighting 
the O. S. (Off Scale) indicator on the 
front panel . Conversel y, leading zeros 
are suppressed by internal logic on 
counter U7 . 

4-106. A lamp test function i s operabl e 
from the rear panel. When LAMP TEST is 
pressed , the low (ground) at U9 pin 3 
causes all segments to l i ght, displaying 
a series of "8u s . 

4-107. The BLINK input to U9 is from 
the level detection circuit on FLACTO 
Logic Assembly AI D. When the s ignal 
level at the C INPUT to the counter ex­
ceeds +20 dBm, the display blinks to 
warn the operator. 
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4-108. The GATE i ndicator i s i llumin· 
ated on the display duri ng gate on time. 
Assembly A8 provides a jumper for th i s 
si gnal . The REM (Remote) indicator is 
ill um i nated when the IEEE - 48B interface 
has control of the Counter. Assembly A8 
inverts thi s sigal via US . 

4-109. If Opt i on 05 is installed, the 
display data is also sent to the Inter­
f ace Bus via Assembl i es A4 and AS . The 
BCD output of U2 provides the di git 
va l ue to the interface . The inverted 
output of U14 provides t he scanning to 
the int erface. As explained above, the 
scan format i s from the MSD (109) to­
wa r ds the LSD (100). Timer U8 provides 
the display clock for t he interface. 

4-110. AI0, FLACTO Logic PC Assembly 

4-111. Refer to Figure 4-1 0 and Sc hema­
t i c 06759901 for the following discus­
sion. FLACTO Logic Assemb ly AI0 computes 
the local osci ll ator harmoni c (N) being 
mixed with the C INPUT s ignal. Once N ;s 
computed , it is used to extend the gate 
time and scal e the IF input, such that 
t he C SIG output of AID is an exact sub­
mu l tiple of C INPUT. 

4-112. The value of N i s embedded in 
the I kHz x N input from A1 2. Thi s input 
can have a range of 5 to 225 kHz , corre­
sponding to N=5 to N=255 . The 1 kHz x N 
i nput ;s gated through +16 cou nter U19 
by a 16 ms enable gate. The count out of 
U19 is accumulated by N counter U17, 
wh i ch stores N for t he following opera­
ti ons. 

4-113. A +N counter, consi st i ng of Ug 
and U16 , extends measurement gat e time 
x N. The 100 kHz TB input from A6 is 
counted down by N and sent back to A6 as 
TB EN. N COMP (N Computed) mus t be high 
to enable t he TS EN output. The net~ 
sult is that gate time (defined by START 
and STOP) out of A6 i s mul tiplied by N. 

4-114. A second +N counter, consi st ing 
of UI4 and U15, divides t he IF input by 
N and subtracts t hi s quant i ty (IF/N) 
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from t he LO input . Since the C INPUT 
frequency is equal to (LO xN) - IF , C SIG 
is equa l to LO - ( IF/N). The C SIG output 
is then counted by Assemb ly A7 . 

4-115. A sampl e of the C INPUT signal 
level i s used to generate a visual over­
load al arm. If the LEV VOLTS input ex­
ceeds a preset threshold (+20 dBm) U22 
enables timer U24 , whi ch then bl i nks the 
front panel display. The threshol d point 
is adjusted by AI0R18 (LEV ADJ) . 

4-116. All, Local Oscillator/Shifter 
PC Assembly 

4-117. Refer to Fi gure 4-11 and Schema­
t i c 06759801 f or t he following di scus­
s i on. The All Assembl y generates two 
local oscillator outputs , LLO and NLO, 
t o samplers l and N. lLO;s the mi xer 
input to sampl er L. part of the lock 
channel. NLO i s the mixer input to samp­
ler N, part of the N (harmo ni c) comput­
ing channel. The frequency range of the 
LLO output is 85-105 MHz. NLO always 
tracks 1 kHz higher t han LLO. 

4-118. The All Assembly operates in 
either swept or locked mode . Prior t o 
acquisition of a C INPUT signa l. a ramp 
generator sweeps the l ocal osci llator 
from high to low (105-85 MHz ) . Harmon ics 
of the swept local oscillator (LL O) mix 
wi th the C INPUT Signal, generating a 
swept LIF output f rom the Sampler . As the 
optimum mix ing frequency i s approached, 
the discri mi na tor (DISC) input t o All 
over-rides the ramp and l ocks Al l an fre­
quency. If the frequency l ock i s l ost , 
All reverts to the swept mode to reac­
quire the s ignal. 

4-119. The local osc illator output is 
shifted +1 kHz by U6 and U7 and sent to 
the N Sampler as NLO . thi s 1 kHz offset 
i s the key to computing the harmonic (N) 
of t he l ocal osci llator . After N has been 
computed, the N COMP input from AIO dis­
ables the NLO output . 

4-120. The LO and LLO outputs from All 
are on the same frequency . The LO out put 
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is sent to AID where IF/N is subtracted 
from it . therefore, LO - (IF/N) = C SIG, 
an exact subharmonic of the C INPUT. 

4-121. Leveling for the C INPUT channel 
is provided by Ull and Q4 . The detector 
out put of the div ider/ detector (part of 
U4) provides a sample of the C INPUT 
power level to comparator UII . R72 sets 
the reference input to Ull. If the C 
INPUT signal l evel exceeds the preset 
level , Ull turns Q4 on . The negative 
goi ng collector output of Q4 is fed back 
(v ia R77) to PIN l evel er (part of U4) as 
level control (LEV) . As the C INPUT sig­
nal level increases past the reference 
1 eve 1, the negat i ve goi ng LEV output i n­
creases the attenuation of the PIN 
leveler, holding C INPUT within a preset 
power range. The LEV VOLTS output from 
04 i s sent to AIO , where it generates a 
BLINK output to Oisplay Logic Assembly 
A8 when the C INPUT exceeds +20 dBm. 

4-122. AI2, LIF/NIF PC Assembly 

4-123. Refer to Figure 4-12 and Schema­
tic 06759701 for the f ollowing discus­
sion. Assembly AI2 processes the IF out­
puts from the Land N Samplers. Prior to 
acquisit i on, the LI F input to discrimin­
at or UI will be sweeeping. As the opti ­
mum mixing frequency is approached, the 
LIF input to UI generates a OISC output 
t o All . The OISC output over-rides the 
ramp generator on All and switches th~ 
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local oscil l ator from the swept mode to 
the locked mode . 

4-124. The pin 10 output from discrim­
inator UI is detected and applied to t he 
invert ing input of U2. The squelch (SQ) 
output from U2 provides an enabl i ng i n­
put to AIO . The squelch threshold is ad­
justed via R15. If a frequency lock has 
occured, IF out at the col l ector of Q5 
will be with in 1-13 MHz. The IF output 
is sent to AIO, where it i s divided by 
N and subtracted from LO. 

4-125. The NIF and LIF input frequen­
cies are compared by IF amplifier and 
quadrature detector U4. The output fre­
quency at pin I of U4 is I kHz x N. That 
is, if the output of U4 i s 160 kHz, N= 
160. The I kHz x N output is sent to AIO 
where a counter solves for N. Si nce N 
must be ~ 5 but 5255, the output of U4 
wi 11 be ~ 5 by ~ 255 kHz. 

4-126. AI3, Timebase Oscillator 
Assembly 

4-127. Assembly AI3 provides a stable 10 
MHz output from which other timing wave­
forms are derived . The Counters accuracy 
can be upgraded by subst i tuting Option 13 
in place of the standard AI3 Assembly . 

4-129. Block Diagram 08312901 shows the 
applicable connect ions to A13 and Option 
13. Option 13 is a high-stability osci l­
lator with integral ovens. 
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5-1. INTRODUCTION 

CHAPTER 5 

MAINTENANCE 

5-3. TEST EQUIPMENT REQUIRED 

5-2. This chapter contains alignment/ 
adjustment procedures f or t he 6245B/ 
6246B Microwave Frequency Cou nters. 

5-4 . Table 5-1 li sts the recommended 
test equipment required to align and 
troubleshoot the 6245B/6246B Counter s. 

Type 

1. Di git al Multimeter 

2. Frequency Standard 

Table 5-1. Recommended Test Equipment 

Critical 
Specifications 

±O.l%, ac,dc 

3. Frequency Synthesizer 2.0 GHz - 26 .0 GHz 

4. Osci 11 oscope 

5. Power Ampl ifi er 

6. Power Meter 

7. Signal Generator 

8. Signal Generator 

9. Si gnal Generator 

10. Signal Generat or 

11. Sweep Generator 

6245B/6246B-9-85 

100 MHz Ba ndwidth 0.1 
IJsec sweep 

+20 dBm Out put at 500 
MHz 

+20 dBm 

10 Hz - 10 MHz 

100 Hz - 1 GHz 

2 GHz - 18 GHz 

18 GHz - 26 GHz 

20 MHz - 1400 MHz 

Recommended 
Model 

SO 7141A 

General Tech 304B 

SO 1600 Series 

Tekt roni x 7704 

[ IN503L 

Boonton 920 

HP651B 

SO 1702 

SO 540B W/527A-17 
plug i n 

SO 504B W/570 plug­
in adapter and 5018 
plug-in or HP 938A 
W/ HP 626A. 

Wavet ek 2001, or SO 
540B W/5008-1 plug­
in. 

5-1 

Digital Remastering by ArtekMedia => 2010



5- 5. The following denotes typical 
power supply res; stance read; ngs with 
reference to chassis ground. 

L or N to Ground 
(AC Connector) 

L to N 
(AC Connector) 
+8 V to Ground 
-8 V to Ground 

+ 18 V to Ground 
-18 V to Ground 
+5 V to Ground 

-5 . 2 V to Ground 
+ 15 V to Ground 

-7.2 V to Ground 

>10 Mn 

Approximately 14 n 

>1 kn 
Approximately 475 n 
>1 kn 
Approximately 500 n 
>200 n 
Approximately 50 n 
1-2 kn 
Approximately 500 n 

5-6. PERFORMANCE TEST PROCEDURES 

5- 7. The performance test procedures 
provide verification of spec1ficat1ons 
and proper operation of the Counters. 
This procedure may be uti l ized for in­
coming inspection and troubleshooting. 

5-8. Instrument Self Test 

5-9. The following procedure performs 
an operational self test which includes 
t i mebase, resoluti on, count chain and 
display circuitry using the internal 
reference oscillator as a signal source. 
No special test equipment is required 
for thi s test. 

Set Count er control s: 

OFF/ST6Y ON switch to ON. 

TEST switch to engage . 

MODE/RESOLUTION success i vely press to 
engage each switch and observe display 
for foIl owi ng readout. 

RESET 

5- 2 

10 kHz 
1 kHz 

100 Hz 
10 Hz 

1 Hz 

1.00 
1.000 

1.0000 
1.00000 

1.000000 

Press to reset the 
; nstunnent. 

RECYCLE 
RATE 

HOLD 

LAMP TEST 
(rear panel ) 

With resolution set to 
10 kHz observe the GATE 
LED and rotate the con­
trol from MAX to HOLD. 
Note that the GATE LED 
off time increases as the 
control is rotated CCW. 

Specifications: Continuous ­
ly variable from 50 ms to 
5 s pl us HOLD. Rotate the 
RECYCLE RATE control to 
the HOLD detente. Press 
RESET and observe that GATE 
LED ill umnates only once . 

Press and hold to test the 
10-di git di spl ay, GATE, 
O. S. and REM indicators . 
All 10-digits will indicate 
an nSn with all decimal 
points GATE, O. S. and REM 
LEOs illuminated. 

5-10. If the Counter fa i ls any of the 
above steps repair may be required. 

5- 11. A Input Test 

5-12. The fol l owing procedure performs 
an operational check of the 20 Hz to 100 
MHz A Input. Signal generators numbered 
(7) and (8) from Tabl e 5-1 are required 
for these tests. 

Procedure: 

Specifications: 
Range: 
Sens i tivity : 
Impedance : 
Coupl i ng: 
Input 
Connector: 
Accuracy: 

Maximum Input: 

Measure low frequency 
inputs from 20 Hz to 
100 MHz at 25 mV rms . 

10 Hz to 100 MHz. 
25 mV rms . 
1 M/25 pF. 
ac. 

6NC female. 
±1 count ±time base 
accuracy. 
250 V rms , 10 Hz to 
10 kHz. 
50 V rms , 10 kHz to 
2 MHz . 
5 V rms , 2 MHz to 
100 MHz . 

62456/ 62466-9-85 

i 
r 

1 Digital Remastering by ArtekMedia => 2010



set the Counter Controls as follows: 

Set ON OFF/STBY switch to ON. 

Press A IN frequency range switch. 

Select MODE/RESOLUTION switch as 
requi red. 

Adjust RECYCLE RATE to desired sample 
rate. 

Set INT /EXT T.B . switch to INT . 

5-13. Connect Signal Generator (7) to 
A Input BNC connector with 50 n termina­
t i on at the Counter end. Adj ust 5 i gna 1 
generator for a 25 mV nns output level. 
While observing the display, vary the 
signal generator frequency output 10 Hz 
through 10 MHz, maintaining 25 mV rms 
output level. Repeat procedure above 
us; 09 100 Hz to 1 GHz signal generator 
(8) from 10 MHz to 100 MHz at 25 mV rms 
output level. The Counter should display 
all frequencies . 

5-14. B Input Test 

5-15. The following procedure performs 
an operational check of the 100 MHz to 
512 MHz B Input . Sweep generator (11) 
listed in Table 5- 1 may be used for this 
test. 

Procedure: 

Specifi cat; ons: 
Range: 
Sensit ivity: 
I npedance: 
Coupling: 
Input Connector: 
Maximum Input: 

Operati ve 
Dynami c Range: 
Accuracy : 

6245B/6246B-9-85 

Measure intermediate 
frequency inputs from 
100 MHz to 512 MHz at 
-25 dBm. 

100 MHz to 512 MHz. 
-25 dBm . 
50 Q nominal. 
ac. 
BNC fernal e 
+27 dBm, fuse pro­
tected . 

52 dB. 
±l count ±time base 
accuracy . 

Set Counter controls as follows: 

Set ON OFF/STBY switch to ON. 

Press B IN frequency range switch. 

Select MODE/RESOLUTION switch as 
required. 

Adjust RECYCLE RATE to desired sample 
rate . 

Set INT/EXT T.B. switch to INT. 

5-16. Connect sweep signal generator 
(11) to B Input BNC connector . Adjust 
signal generator for -25 dBm output 
level. While observing the display set 
the signal generator frequency output 
to sweep from 100 MHz to 512 MHz while 
maintaining a - 25 dBm output level. The 
Counter should display all frequencies. 

5-17. If the Counter fails any of the 
above steps, repair may be required. 

5-18. C Input Test 

5-19 . The following procedure performs 
an operational check of the 500 MHz to 
18 GHz (6245B) or 500 MHz to 26 . 5 GHz 
(6246B) C Input. Signal Generators (g), 
(10) and (11) listed in Table 5-1 may be 
used for this test. 

Procedure: 

Specifications: 
Range: 

Sens it hity: 

Impedance: 

Measure high frequency 
input Signals, 500 MHz 
to 12.4 GHz at -25 dBm; 
12.4 GHz to 20 GHz at 
- 20 dBm; 18 GHz to 26 . 5 
GHz at -15 dBm. 

500 MHz to 18 GHz 
(6245B); 500 MHz to 
26 . 5 GHz (6246B) 
-25 dBm 500 MHz to 
12.4 GHz. 
-20 dBm 12.4 GHz to 
20 GHz. 
-15 dBm 20 GHz to 
26 . 5 GHz. 
50 Q nominal. 
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Coup1 i ng: 
Kick Back Noise: 
Connector: 

Ma,imum Usable 
Input: 

Maximum Input 
Without damage: 
Operat i ve Dynami c 
Range: 

Acquisition Time: 

Amplitude Oiscrim­
; nat 1 on of two 
frequenci es: 

AM Tolerance: 

FM Tolerance: 

VSWR: 

Accuracy: 

ac. 
-65 dBm typical. 
Type N female 
(6245B) 
Type SMA (6246B) 

+20 dBm prior to 
acquisition. 
+27 dBm after 
acquisition. 

+30 dBm. 
52 dB to 12.4 GHz. 
47 dB to 20 GHz. 
42 dB to 26.5 GHz. 
(60 ms +(l /RXN) 
N = Input frequency 
+100 MHz. 

20 dB amp1 itude 
separation (10 dB 
typi cal) 
Any modulation in­
dex provided the 
minimum voltage of 
the signal i s not 
less than the spe­
cified sensitivity. 
Frequency and rate 
dependent, typical­
ly >100 MHz (p-p ) 
at rates to 10 kHz, 
decreasing to >10 
MHz at 10 MHz rate. 
(2 :1 to 10 GHz. 
<2.5:1 to 20 GHz. 
(3: 1 to 26.5 GHz. 
±2 counts ±time 
base accuracy. 

Set Counter controls as follows: 

Set ON OFF/STBY switch to ON . 
Press C IN frequency range switch. 
Select MOOE/RESOLUTION switch as 
required. 
Adjust RECYCLE RATE to desired sample 
rate. 
Set INT/EXT T.B. switch to INT. 

5-20. Connect 20 MHz to 1400 MHz sweep 
generator (11 ) to C INPUT connector. 
Apply 500 MHz to 1400 MHz while main-

5-4 

taining minimum signal level output of 
-25 dBm. Apply 2 GHz to 18 GHz (9), and 
1B GHz to 26.5 GHz (62468) (10) while 
maintaining minimal signal output levels 
of -10 dBm to -25 dBm depending on fre­
quency. Check maximum signal level of 
+20 dBm (+27 dBm after acquisition) at 
various selected frequencies. The Counter 
should display all frequencies. Should 
the input signal exceed approximately 
+20 dBm the display will blink to indi­
cate a potential overload. The display 
will read the input frequency in MHz to 
the resolution selected on a max imum of 
10 digits with leading zeros suppressed. 

5-21. If the Counter fails any of the 
above steps, repair may be required. 

5-22. Time Base Stability/Time Base Out 

5-23. The following procedure will test 
short term time base reference oscilla­
tor stability for the instruments' stand­
ard TCXO (Temperature Compensated Crys ­
tal Oscillator). A frequency standard 
and an oscilloscope as listed in Table 
5-1 are required to perform this test. 

Procedure: 

Specifications: 
Crysta 1 
Frequency: 
Stabil ity: 

Temperature: 

line Variation: 
Time Base 
Output: 
External Time 
Base Input: 

Measure the reference 
1 MHz oscillator out 
on an oscilloscope 
synced to a frequency 
standard. 

10 MHz, TCXO 
Aging per month 
13 x 10-7. 
±1 x 10-6 over O°C to 
50°C range. 
±5 x 10-8 for ±10~. 

1 MHz OUT ( rear panel ) 

1 MHz to 10 MHz. 
1 V rms into 500 Q. 

Set Counter controls as follows 

Set ON OFF/STBY switch to ON. 

INT/EXT T.B. switch to INT. 
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5-24. Connect frequency standard to 
oscilloscope External Trigger. Connect 
Counters' 1 MHz OUT to oscilloscope and 
observe the oscilloscope sweep . Adjust 
for stable oscilloscope triggering and 
observe the rate of change. The aging 
rate per day is I x 10-8• A I cm/s drift 
indicates an error of 1 part in 10-8 
(0 . 01 PPM) . 

5-25. If the Counter fails any of the 
above steps, repai r may be requi red. 

5-26. External Time Base Test 

5-27. The following procedure will test 
the intruments' ability to accept either 
an 1 MHz or 10 MHz External Time Base 
Input. 

Procedure: 

Spec; fi cati cns: 
External Time 

Observe that unit gates 
with an external time 
bae of I MHz and 10 MHz 
at approximately I V 
rms. 

Base Input: I MHz or 10 MHz. I V 
nTIS into 500 o. 

Set Counter controls as follows: 

Set ON OFF/STBY switch to ON . 

Press Instrument TEST. 

INT/EXT T.B. switch to EXT. 

Select 100 Hz MOOE/RESOLUTION. 

5-28. With instrument TEST engaged and 
T.B. switch to EXT, observe that unit 
does not gate. Inject a I MHz, then a 10 
MHz signal at approximately 1 V rms into 
the External Time Base Input and observe 
that the unit gates. 

5-29. If the Counter fails either of 
these steps , repair may be required. 

6125B/6246B-9-85 

5-30. Data Interface Option 05 Test 

5-31. The following procedure is used 
to test the GPIB (General Purpose Inter­
face Bus) interface circuits. Prior to 
initiating GPIB tests J ensure that the 
instrument is fully functional by itself. 
A control l er that is IEEE STD-488 com­
patible and signal generators as listed 
in Table 5-1 are required for these 
tests. 

Procedure: Perform a functional 
check of the Counter 
while connected to the 
GPIB and set to Remote 
mode of operat i on. 

Specifications: For all electrical, 
mechanical and timing 
requirements, refer to 
IEEE-488 1978. 

Set Counter controls as follows: 

ON OFF/STBY switch to OFF. 

INT/EXT T.B. switch to INT. 

PROG/TALK ONLY slide switch (rear 
panel) to PROG. 

Set ADORESS slide switches (rear 
panel) to the address assigned to 
the Counter. 

5-32. Connect a suitable IEEE-488 Con­
troller via Interconnect Cable to stand­
ard 24-pin connector JI06 on rear panel 
of unit under test. Connect appropriate 
signal generators to selected A, Band C 
inputs. 

5-33. Set ON OFF/STBY switch to ON . With 
power applied to the Counter, IEEE cir­
cuits "wake- up" to the following condi­
t10ns: 

Test Mode selected. 
Resolut i on is 1 Hz. 
Recycle control function selected. 
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5-34. Verify the operat i on of the GPIB 
by perform; n9 the procedures as out 1; ned 
in paragraph 3-49 for all funct i ons 
l isted i n Table 3- 6, also referring to 
data output format of Table 3- 7. 

5- 35. If the Counter fa i 1 s any of the 
above steps , repai r may be required . 

5-36. ALIGNMENT PROCEOURES 

5-37. The fol l owi ng procedures describe 
the alignment/ adjustment of the 6245B/ 
62468 Counters. 

5- 38. If a particular alignment / adjust ­
ment does not meet the parameters speci­
fied i n Tabl es 5- 2 through 5- 4 , repai r 
may be necessary. 

Tabl e 5-2. Local Osci l lator/Shifter 
(Al l) Initial Adjustments 

Observe 
(Test 

Step Adjust Point) Procedure 

1 AllR72 All DET Connect s; gna 1 
LEV Test generator (8} to C 
ADJ Poi nt INPUT . Set s i gnal 

generator for 500-
600 MHz output at 
- 10 dBm . Connect 
DVM(l} to All OET 
Test Point . Adjust 
AllR72 for a 4 mV 
displ ay . Thi s ad-
justment sets the 
feedback to the 
PIN Level er i n the 
C INPUT Channel . 

2 A10 LOCK Ground AID LOCK 
EN Test EN (Lock Enable) 
Poi nt Test Point. 

Ground; ng th; 5 
Test Point hol ds 
the LOCK EN out put 
of All l ow, pre-
venting the FLACTO 
ci rcuitry from 
lock i ng on the C 
INPUT signal. 

5- 6 

Table 5-2. Local Osci llator/ Shi ft er 
(All) Initi al Adjustments (Cont 'd ) 

pbserve 
(Test 

Step Adjust Poi nt) Procedure 

All Connect scope(4} 
RAMP horizonta l input 
Test to Al l RAMP Test 
Point Point. Set hori-

zontal ga i n to 0 . 5 
V/div. Scope sweep 
is now synchroni z-
ed to RAMP output 
of All. 

3* AllR38 R38 and R40 are 
AllR40 Si ngle turn poten-
Shi fte tiometers . adjust 
Balanc each to its center 

position . 

4* AllR36 A12 Set signal genera-
LLO DET tor (8} fo r 500-600 
ADJ Test MH z output at -35 

Poi nt dBm. Connect scope 
probe to Al2 DET 
Test Point. Set 
vert i cal gain to 
0.2 V/div . Adjust 
Al l C15,R14 and R36 
for even beats 
(see fi gure 5.l ) . 

5* AllR83 A12 Connect scope 
NLO 1 kHz probe to A12 1 kHz 

x N x N Test Point. 
Test Set vert ical gain 
Point to 2 V/d iv. Turn 

Al l R83 ful ly CCW , 
then turn CW unti l 
cl ea n beats are 
displayed on 
scope . Not e pos i -
tion of Al l R83 now 
turn it 1/8 turn 
past the poi nt 
where clean beats 
were obtained . 

*Omit these steps if C INPUT i s 
ope rat i ona 1. 

62458/ 6246B-9-85 
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Tabl e 5-2. Local Oscil lator/Shifter 
(All ) Init ial Adj ustments (Cont' d) 

Observe 
(Test 

Step Adjust Point) Procedure 

6 AllC15 A12 Set signal gener-
LO OET ator (8) for 105 
AOJ Test MHz output at -30 

Point dBm. Connect 
scope probe to 
Al 2 DET Test 
Point. Set verti -
cal gain to 0.2 
V/d iv. Adjust 
AllCl5 for zero 
beat at the top 
of the ramp (see 
Figure 5-2). This 
adjustment sets 
the high limit of 
the local oscil-
1 at or • 

7 AllRl4 Al2 Set signal gener-
RAMP DET ator(8) for 85 
ADJ Test MHz output at -30 

Point dBm. Connect 
scope probe to 
Al2 DET Test 
Point. Set verti -
cal gain to 0. 2 
V/div . Adjust 
AllR14 for zero 
beat at the bot-
tom of the ramp 
(see Figure 5- 3). 
Thi s adj ustment 
sets the low 
1 imit of the 
l ocal osci ll ator . 

8 AllR61 AlOU3 Connect scope 
RAMP Test probe to A10U3, 
LIMIT Point pin 6. Set verti-

pi n 6 ca l gain to 2 V/ 
div. Adjust 
A1lR61 CCW until 
posit i ve pulse 
just appears (see 
Figure 5-4) then 
adjust 1/8 turn 
CWo 

6245B/6246B-9-85 
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Table 5-3. LIF/ NIF 
(AI2) Initial Adj ustments 

Observe 
(Test 

Adj ust Poi nt ) Procedure 

Al2R7 A12 Remove signal i n-
BP ADJ DET put from C INPUT 

Test channel. Remove 
Poi nt the LEV cable from 

PIN leveler. Set 
signal generator 
(7) to 6.5 MHz, 
and connect to 
1 evel input of PIN 
Leveler and adjust 
level as required . 
{Note: Increase 
level to see mark-
ers. Decrease 
level to see wave-
forms.} 

Set signal genera-
tor(8) for 400 MHz 
output at -35 dBm. 
Connect scope 
probe to A12 DET 
test poi nt. Set 
vertical gain to 
0.2 V/div . Adjust 
Al 2R7 for the same 
detector voltage 
at 6.5 and 13 MHz 
(see Figure 5-5) . 

Increase signal by 
3 dB and note l i n-
ear increase in 
DET voltage . (De-
crease va l ue of R3 
as requ i red to de-
crease ga i n). 

Change scope hori -
zontal Volts/Diy 
to 0.2 for greater 
resolut i on. Note 
horizontal posi-
tion of 13 MHz 
marker . Remove 6. 5 
MHz i nput and re-
pl ace LEV cable. 

5- 7 
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Step 

2 

3 

4 

5-8 

Table 5-3. LIF/NIF (AI2) 
Initial Adjustments (Cont'd) 

Observe 
(Test 

Adjust Poi nt) Procedure 

AI2 Connect scope probe 
DISC to AI2 DISC Test 

Point. Set vertica l 
gain to 2 V/div. 
Check for linear 
discriminator out -
put up to 13 MHz 
marker position 
(see Figure 5-6). 

AI2C35 AI2 Set signal genera-
A12C36 1 kHz tor(8) for 400 MHz 
NIF x N output at -10 dBm. 
ADJ Connect scope probe 

to A12 1 kHz x N 
test poi nt. Set 
vert ical gain to 2 
V/div . Adjust 
A12C35 and C36 for 
best response up to 
13 MHz marker posi-
tion~ while lower-
ing signal genera-
tor output gradu-
ally to approxi-
mately - 40 dBm. 

The 1 kHz x N 
should be approxi-
mately 5 V p-p . 

A12R15 A12 Set signal genera-
SQ ADJ SQ tor(8) for 400 MHz 

Test output at -36 dBm . 
Poi nt Connect scope probe 

to A12 SQ Test 
Point. Set vert i cal 
gain to 2 V/div . 
Adjust A12R15 so 
that each squel ch 
just drops out in 
the center (see 
Figure 5-7). 

Step 

1 

2 

Table 5-4. Final Adjustments 

Observe 
(Test 

Adjust Point) Procedure 

AllRll A12 Remove ground from 
DISC OET AlO LOCK EN Test 
ADJ Test Point. Verify that 

Point scope horizontal 
input is st ill con-
nected to All RAMP 
test pOint. Set 
horizontal gain to 
0.5 V/div. Set Sig-
nal generator(8) to 
400 MHz at -33 dBm. 

Adjust AIlRll for a 
l ock at 6.5 MHz, 
denoted by an in-
tensified spot at 
the center of upper 
ri ght beat (see 
Figure 5- 5). 

AllR36 A12 Set s ignal genera-
LLO DET tor(9) for 18 GHz 
AOJ Test output at low level 

Poi nt (300 mV beats). Set 
scope horizontal 
gain to 0.5 V/ div. 
Adjust AI1R36 for 
best even beats 
over entire ramp. 
without decreas ing 
beats at t he top 
of the range (right 
most portion of 
display). 

Increase s ignal 
generator(9) output 
to 0 dBm. Verify 
that basel ine on 
display shifts less 
than 200 mV for C 
INPU T signals from 
12-18 GHZ (12-26 . 5 
GHz for 6246B) . 

Press RESET . 

6245B/ 6246B-9-85 
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Table 5-4. Table 5-4 . 
Final Adjustments (Cont'd) Final Adjustments (Cont'd) 

Observe Observe 
(Test 

Step Adjust Point) Procedure 
(Test 

Step Adjust Poi nt) Procedure 

3 AllR83 A12 Trigger scope from 5 A12R15 Digi- Check sensitivity 
NLO 1 kHz All 1 kHz test SQ AOJ tal from . 5 to 20 GHz 

x N Poi nt . Connect Dis- (26.5 GHz for 
Test scope probe to A12 
Po; nt 1 kHz x N test 

play 6246B) . Sensitivity 
for C INPUT channel 

poi nt . Set si gnal 
generator(9) for 

should be 2 dB or 
greater than in-

18 GHz at -15 dBm. strument specifica-
tion across the 

AllR3B Press TEST. band (Table 1-1). 
AllR40 Adj ust A12R15 as 
Shift- Press RESET as re- required, but not 
er qui red. Adj ust more than 2 dB. 
Bal· A11R83 .R38 and R40 
ance for best 1 kHz x N 

signa 1 (least modu-
lation ) when locked 

6 A3R8 Oi9i- Connect s ignal gen-
A SENS tal erator(8) to A/B 

at top 1/3 of ramp . Oi s- INPUT. Select A IN. 
Repeat at 26.5 GHz play Tune generator to 
for 6246B. 100 MHz at 22 dBm. 

Adj ust A3R8 (100 
4 A10R18 0191- Connect output of 

OVLD tal signal generator(8) 
MHz Amp gain ad-
just) for best op-

Dis- to input of power eration, denoted by 
play amplifier(5). Con-

nect output of 
power amplifier 
through a 6 dB pad, 
to C INPUT of unit 

stable count dis -
play, while lower-
i n9 1 eve 1 (typical 
- 30 dBm). Connect 
si9nal generator(7) 

via power meter(6) . to A/B INPUT . Tune 
Set signal genera- generator from 10 
tor(8) to 500 MHz Hz to 10 MHz at · 22 
and slowly increase dBm. Verify correct 
output to +20 dBm, 
as displayed on 
power meter(6). 

operation . Repeat 
with signal gener-
ator(8) from 10 MHz 
to 100 MHz. 

Adjust AlOR18 unt i I 
display starts 
blinking. Reduce 

7 A3R1 A3 Connect sweep/sig-
B SENS OEl nal generator (11) 

signal by 2 dB and Test RF output to A/B 
verify that display Poi nt INPUT. Connect 
stops blinking. Re-
peat measurement to 

scope horizontal to 
sweeper horizontal 

veri fy that visual output BNC . Set 
alarm activates at scope horizontal 
+20 dBm. gain to 2 V/div. 

6245B/6246B-9- 85 5-9 
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Step 

7 

Table 5-4. 
Final Adj ustments (Cont' d) 

Observe 
(Test 

Adjust Poi nt) Procedure 

Cont I d Set verit i cal gain 
to 0.1 V/Div. Con-
nect vertical scope 
probe to DET test 
point on A3 . Set 
sweeper to sweep 
from 95 MHz to 520 
MHz at -30 dBm. Se-
lect BIN. 

Verify that DET 
test poi nt is 100 
mV or better across 
t he band . Note the 
least sensitive 
frequency. 

Ap pl y the 1 east 
sensitiv i ty fre-

; \ 

v Y, 

Table 5-4. 
Final Adjustments (Cont'd) 

Observe 
(Test 

Step Adjust Poi nt) 

7 Cont1 d 

V 
I 

/ 

Procedure 

quency at -30 dBm 
and adjust A3RI 
fu ll y CW then slow-
ly CCW unt il unit 
dis plays the l east 
sensi t i ve frequen -
cy . Decrease t he 
generator output by 
::::::2 dB and veri fy 
that the di splay 
reads all zeros . 
Increase t he gen-
erator output unt i l 
the di splay starts 
to read . Veri fy 
hat the 1 evel is 

'" - 30 dBm and i s 
di splaying a stabl e 
reading. 

0.2 v/d 

L O.S'/d 

Fi gure 5-1. LLO Ampli t ude Adjustment 

5- 10 6246B/ 6246B-9-85 
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CHAPTER 6 

REPLACEABLE PARTS 

6-1. INTRODUCTION 

6-2. This chapter contains the parts 
lists for each assembly in the 6245B/ 
62466 Counters. Chapter 7 shows the 
assemblies where the listed parts are 
installed. Ordering information i s in­
cluded and should be used when purchas ­
ing parts from the factory. Explanation 
of the column listings and Table 6-1 
Manufacturer's Code-To-Name Index are 
a1 so incl uded. 

6-3. PART ORDERING INFORMATION 

6-4. To order a part from the Replace­
able Parts List, state the Systron 
Donner part number, indicate the quan­
tity required and address the order to 
the nearest Systron Donner Sales or Ser­
vice Center. 

6-5. To order a part not listed in the 
Replaceable Parts List, state the in­
strument model number. seri a 1 number, 
the description and function of the part 
and the number of parts required. Ad­
dress the order to the nearest Systron 
Donner Sa les or Service Center. 

6-6. PARTS LISTS 

6-7. The replaceable parts lists are 
placed in top breakdown assembly order. 

6245B/6246B-9-85 

Each column provides specific information 
relating to the listed parts as follows: 

(1) FIND: Thi s is the find number col­
umn and list those numbers as called out 
on the respective assembly drawings . 

(2) SO STOCK NUMBER: The Systron Donner 
part number is listed in this column. 

(3) COMPONENT NOMENCLATURE AND DESCRIP­
TION: Component names and spec ifications 
are provided in this columm and include 
value, tolerance, wattage rating, work­
ing voltage, construction, etc. 

(4) REFERENCE DESIGNATOR: Reference des­
ignators applicable to assemblies/schema­
tics are li sted in alpha-numeric order. 

(5) QUANTITY: This quant ity, appearing 
after an item entry, indicates the num­
ber of times the component is used in 
that assembly. 

(6) MANUFACTURER'S CODE: H4-2 Federal 
Supply Code numbers are listed to iden­
tify component manufacturers . A Manu­
facturers Code-To-Name Index is provided 
in this chapter for cross reference. 

(7) MANUFACTURER'S PART NUMBER: True 
manufacturer part numbers are listed in 
this column. 

6-1 
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Mfr. 
Code 

00113 
01111 
01295 

02763 
03508 

04222 
04713 
05574 
06090 
06540 

06776 
07263 

07700 
07933 
08189 
08547 
09353 
11237 
12136 
15912 
16179 

16733 
17856 
18324 

21847 
24335 
27014 
27556 
28480 
28520 
29454 
30146 

31433 

32159 
50316 
51167 
51642 
52542 

53387 

6-2 

Table 5-1. Manufacturer's Code-To-Name Index 

Manufacturer Name 

Nytronics Components Group Inc. 
Al l en Bradley Co. 
Texas Instruments Inc. 
Semiconductor Group 
Grippe Machining and Mfg. Co . 
Genera l Electri c Co . 
Semiconductor Products Di v. 
AVX Ceramics Di v.-AVX Corp . 
Motorola Semi cond uc t s Prod. Inc. 
Viki ng Connectors Inc. 
Raychem Corp . 
Amatom Electroni c Hardware 
Division of Mite Corp. 
Rob i nson Nugent Inc. 
Fa;rcnil d Camera and Inst rument 
Corp . Semiconductor Div . 
Technical Wire Products Inc. 
Raytheon Co . Semi conductor Div. 
Delbert Blinn Co . Inc. 
R.G. Wall ace Co. Inc. 
e and K Components Inc. 
CTS Keene Inc . 
Philadel phia Handle Co. Inc. 
T and B Ansley Corp. 
MI A-Com Omni Spectra Inc. 
Microwave Component Division 
Cablewave Systems Inc. 
Sil i coni x, Inc . 
Signet ic s Corp. 
Military Products Di vi sion 
TRW Mi crowave-Subsi di ary of TR W 
Cooper Laboratories Inc. 
National Semi conductors .Corp. 
1MB Electronic Prod. Inc. 
Hewlett-Packard Co . Corp. 
Heyman Molded Products 
Johanson Dielectrics Inc. 
Symbex Corp. 
Subsid iary Asso.Enterprises 
Union Carbide Corp . 
Electronics Di vi s i on 
West -Cap Ar i zona 
Mi ni -Systems 
Aries Electroni cs 
Centre Engineering Inc . 
Systron Donner Corp. 
Instrument Div. 
Mi nnesota Mining and Mfg. Co. 
Elect roni cs Products Di vis ion 

Address 

Darli ngton , SC 
Mi lwaukee, WI 
Da llas, TX 

Rosevi 11 e , MI 
Auburn, NY 

Myrtle Beach, SC 
Phoenix , AZ 
Chatsworth, CA 
Menlo Park, CA 
New Haven , CT 

New Albany, IN 
Mountain View, CA 

Cranford, NJ 
Mountain View. CA 
Pomona, CA 
Carson, CA 
Newton. MA 
Paso Robles, CA 
Camden , NJ 
Los Angeles , CA 
Farmington, MI 

New Haven, CT 
Santa Clara, CA 
Sacramento, CA 

Su nnyvale, CA 
Wayne, NJ 
Santa Clara, CA 
Santa Fe Springs, CA 
Pa lo Alto, CA 
Kenilwort h, NJ 
Burbank, CA 
Pa l nesvi 11 e, OH 

Greenvl 11e, SC 

Tucson, AZ 
Attelboro, MA 
Frencht own, NJ 
State College, PA 
Concord , CA 

St. Paul MN 

Zip 
Code 

29532 
53203 
75265 

48066 
13021 

29577 
85008 
91311 
94025 
06515 

47150 
94042 

07016 
94042 
91769 
90749 
02158 
93446 
08103 
90031 
48024 

06473 
95054 
95834 

94086 
07470 
95051 
90670 
94304 
07033 
91505 
44077 

29606 

85706 
02761 
08825 
16801 
94518 

55101 

6245B/6246B-9-85 
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Table 6-1. Manufacturer's Code-To-Name Index (Cont'd) 

Mfr. 
Code 

55110 
55161 
55566 
56189 
59730 
70903 
71179 

71400 
71590 
71707 
72136 
72982 
73138 

73559 
75037 

75915 
76381 
77969 
781B9 

78526 
79963 
80294 

-81073 
81349 
81483 

85480 

86928 
88245 

91418 
96906 
96733 
98291 

Manufacturer Name 

Gettig Engineering and Mfr. 
LSI Computer System Inc. 
RAF Electronic Hardware Inc. 
Sprague Electric Co . 
Thomas and Betts Corp . 
8e I den Corp. 
Midland-Ross Corp. 
Cambridge Division 
Bussman Div . of McGraw-Edison Co 
Centralab Inc . 
Coto Corp. 
Electro Motive Corp. 
Murata Erie North American Ins. 
Beckman Instruments Inc. 
Helipot Div. 
Carlingsw;tch Inc. 
Minnesota Mining and Mfg Co . 
Electro Products Divis ion 
Tracor Littlefuse Inc . 
Minnesota Mining and Mfg. Co. 
Rubbercraft Corp. of Calif. Ltd. 
Illinois Tool Works Inc. 
Shakeproof Div i sion 
West-Cap Arizona 
Zieri ck Mfg. Co. 
Bourns Instruments Inc . 
Grayhi 11 Inc. 
MIL Specifi cations 
International Rectif ier 
Semiconductor Division 
Weckesser Co. Inc. Div . of 
w. H. Brady Co. 
Seastrom Mfg. Co . Inc. 
Winchester Electroni cs 
Litton Systems -USECO Div. 
Radio Mater1als Corp . 
MIL Specifi cat ions 
San Fernando Electri c Mfg. Co. 
Sea 1 ectro Corp. 

6245B/6246B-9-85 

Address 

Spri n9 Mi 11 , PA 
Melville, NY 
Stratford, CT 
North Adams, MA 
Iowa City, IA 
Geneva, IL 
Cambridge, MA 

St . Lou is, MO 
Fort Dodge, IA 
Providence, RI 
Florence, SC 
Erie, PA 
Full erton, CA 

West Hartford, CT 
St. Paul, MN 

Des Plaines, IL 
St. Paul, MN 
Torrance, CA 
Elgin, IL 

Tucson, AZ 
Mt. Kisco, NY 
Riverside, CA 
La Grange, IL 

Los Angeles, CA 

Milwaukee, WI 

Glendale, CA 
Van Nuys, CA 

Chicago, IL 

San Fernando, CA 
Mamaroneck, NY 

Zip 
Code 

16875 
11747 
06497 
01247 
52240 
60134 
02140 

63178 
50501 
02905 

16512 
92634 

06110 
55101 

60016 
55101 
90507 
60120 

85706 
10549 
92506 
60525 

90069 

60641 

91201 
91409 

60646 

91341 
15044 

6-3/(6-4 blank) 
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REPLACEABLE PARTS LIST 

TI-rLE 62458/62468 Microwave Counter Assembly 083125 Rev A 

USED MFR'S MANUFACTURER'S SD STOCK 
ITEM R'" ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER Tl o 

1,2 KIT, Shipping 52542 083132 083132 1 
1 ASSEMBLY, Test 52542 08312601 08312601 1 
2 ASSEM8LY, Test 52542 08312801 08312801 1 

1,2 FEATURE 01 52542 07759201 07759201 1 
1,2 FEATURE 02 52542 07768301 07768301 1 
1,2 FEATURE 03 52542 07759301 07759301 1 

1,2 ACCESSORY, 04 52542 07754306 07754306 1 
1,2 ACCESSORY, 05 52542 07754305 07754305 1 
1,2 ACCESSORY, 06 52542 07754304 07754304 1 
1,2 ACCESSORY, 07 52542 07754303 07754303 1 
1,2 ACCESSORY, 08 52542 07754302 07754302 1 
1 ,2 ACCESSORY, 09 52542 07754301 07754301 1 

Used On Code: 1 = 62456; 2 = 62466 
62458/62468-9-85 6- 5 
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REPLACEABLE PARTS LI ST 

T ITLE Shipping Kit 083132 Rev A 

USED M FR'S MANUFACTURER'S SO STOCK 
ITEM REF ON COMPONENT DESCRIPTION CODe PAR T NUMBER NUMBER TfO 

7 1,2 ASSEMBLY, Top Cover 
W/Handles and RFI 5254 067714 067714 1 

8 1,2 CORO, AC Power 8 ' 7090 17500 102407 1 
10 1 ,2 SCREW, PHMS 6-32 x 3 

Type I Recessed Thread 08547 By Description 10063248 4 
11 1,2 WASHER, lnt Tooth No.6 96906 MS35333- 71 100647 4 
12 1,2 EXTENDER, Chassis 52542 067594 067594 2 

6-6 
Used On Code: 1 6245B; 2 = 62468 
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REPLACEAB LE PARTS LI ST 

TIT LE Test Assembly 
USE D MFR'S MANUF ACTU RE R'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION COD E PAR T NUMBER NUMBER T /Q 

1 ASSEMBLY , Test Rev A 52542 08312601 08312601 Ref 
2 ASSEMBLY, Test Rev A 52542 08312801 08312801 Ref 

1 ,2 ASSEMBL Y , Universa l Counter 52542 08312901 08312901 1 

1 KIT, Test 52542 083130 083130 1 
2 KIT, Test 52542 083131 083131 1 

6245B/6246B-9-85 
Used On Code: 1 6245B; 2 6246B 
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RE PLACE ABLE PARTS LIST 

TITLE Test Kit 
USED MFR'S MANUFACTURER'S SD STOCK 

ITEM R EF ON COMPONENT DESCRI PTI ON CODE PART NUMBER NUMB ER T/O 

1 KIT, Test Rev A 52542 083130 083130 Ref 
2 KIT , Test Rev A 52542 083131 083131 Ref 

2 1 FA8 , Dec Panel 52542 083116 083116 1 
2 2 FAB, Dec Panel 52542 083057 083057 1 
3 JI02 1 CO NNECTOR, Type N 16179 21011 101185 1 
3 JI02 2 CONNECTOR , SMA 52542 07789701 07789701 1 
4 1 NUT, Kep 4-40 78189 511 -041800-00 100941 4 

4 2 FAB, Mtg . Pl ate 52542 067633 067633 1 
5 SI 1 SWITCH 73559 621 -12919 123446 1 
5 2 NUT , Kep 4-40 78189 511-041800-00 100941 4 
6 SI 2 SWITCH 73559 621-12919 123446 1 
7 1,2 SPACER , OSM 52542 077168 077168 1 

6-8 
Used On Code: 1 = 6245B ; 2 = 6246B 

62458 / 6246B-9-85 
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REPLACEABLE PARTS LI ST 

TITLE Top Cover W/Handl e and RFI Assembl y 067714 Rev 0 
USED M FR'S MANU F ACTU RE R'S SO ST OCK 

ITEM REF ON COMPONEN T DESCRIPTION CODE PAR T NUMBER NUMB ER T/O 

3 I ,2 TAPE, Foam 76381 4304 100814 AIR 
4 1,2 COVER, Gray Top 5254 067703 067703 1 
5 1,2 SCREW, PHMS 6- 32 x 1/ 4 96906 MS51957- 26 10063204 6 
6 1,2 CLAMP 5254 067709 067709 1 
7 1,2 WASHER , Spl i t No. 6 96906 MS35338- 136 100712 6 

8 1,2 HANDLE 12136 1879- 376-370 100891 1 
9 1,2 SCREEN, RFI 52542 067912 067912 1 

10 1,2 SCREW, PHMS 4-40 x 3/8 96906 MS51957-15 10062606 2 
11 1,2 TAPE, Foam 76381 4504 117946 AIR 

62458/62468 - 9- 85 
Used On Code: 1 = 62458; 2 = 62468 
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REPLACEABLE PARTS LIST 

TITLE Universal Counter Assembly 08312901 Rev A 
USED MFR 'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESC RI PTION CODE PART NUMBER NUMB ER TIO 

1 1,2 ASSEMBLY, Bottom Cover 
W/Feet and RFI 5254, 067715 067715 1 

2 1,2 ASSEMBLY, Front Panel 5254, 08305BOI 08305801 1 
3 1,2 ASSEMBLY , Rear Panel 5254~ 08306601 08306601 1 
4 Al 1,2 ASSEMBLY , Interconnect PC 5254, 08306401 08306401 1 
5 A2 1,2 ASSEMBLY, Oisplay PC 5254, 08306301 08306301 1 

6 1,2 ASSEMB LY, Flat Cabl e 52542 08311801 08311801 1 
7 U4 1,2 MODULE, Downconverter 52542 07752001 07752001 1 
8 U9 1,2 PLUG, Termi nation SMA 50g 16179 20020P 102969 1 
9 1,2 ASSEMBLY, Semi -Rigid Cabl e 52542 08311901 08311901 1 

10 1 ,2 FAB , Oisplay Shield 52542 083104 083104 1 

16 1,2 SCREW, PHMS 6-32 x 7/16 96906 MS51957 -29 10063207 6 
17 1,2 SCR EW, PHMS 6- 32 x 1/4 96906 MS51957-26 10063204 6 
18 1,2 SCREW, PHMS 4-40 x 1/4 96906 MS51957-13 10062604 4 
19 1,2 SCRE W, PHMS 6- 32 x 3/8 96906 MS51957-28 10063206 2 
21 1,2 WASHER, Flat No . 6 96906 MS15795-805 100704 12 

22 1,2 WASHER, Flat No.4 96906 MS15795-803 100703 4 
23 1,2 WASHER , Split No . 6 96906 MS35338- 136 100712 14 
24 1,2 WASHER, Split No . 8 96906 MS35338- 137 100713 6 
28 A3 1 ,2 ASSEMBLY , Amp/ Prescaler PC 52542 08306201 08306201 1 
29 A6 1,2 ASSEMBLY, Timebase Logi c PC 52542 08312001 08312001 1 

30 A7 1,2 ASSEMBLY, Counter Logic PC 52542 06760101 06760101 1 
31 A8 1,2 ASSEMBLY , Oisplay Logic PC 52542 06769402 06769402 1 
33 AI0 1,2 ASSEMBLY, FLACTO Logic PC 52542 06759901 06759901 1 
34 All 1,2 ASSEMBLY, LO/Shifter PC 52542 06759901 06759901 1 
35 A12 1 ,2 ASSEMBLY, LIF/ NIF PC 52542 06759701 06759701 1 

37 1,2 FAS , Down Converter Bracket 52542 083088 083088 1 
38 1,2 SCREW , PHMS 4-40 x 5/16 96906 MS51957-14 10062605 2 
39 1.2 NAMEPLATE 52542 03711201 03711201 1 
40 1,2 NAMEPLATE 52542 03711202 03711202 1 
41 1,2 TIE, Cable 96906 MS3367-4-9 100753 2 
42 1,2 GASKET, RF I Round 07700 20-51210 103274 7 

6- 10 
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REPLACEABLE PARTS LI ST 

TIT LE Bottom Cover W/Feet and RFI 067715 Rev C 
useD MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION .CODE PART NUMBER NUMBER TID 

10 1,2 COVER , Bottom 52542 067704 067704 1 
12 1,2 FOOT 52542 057064 057064 4 
13 1,2 FOOT 77969 4460 103880 4 
14 1,2 8AIL 52542 057132 067132 1 
15 1,2 SPACER 06540 8211-SS-0632 116535 4 

16 1,2 WASHER , Split No.6 96906 MS35338-136 100712 4 
17 1,2 SCREW, PHMS 6-32 x 5/8 96906 MS51957-31 10063210 4 19 1,2 GASKET, RFI Round 07700 20-51210 103274 7 

62458/62468-9-85 
Used On Code: 1 = 62458; 2 = 62468 
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REPLACEABLE PARTS LIST 

TITlE Front Panel Assembly 08305801 Rev A 

USED M FA'S MANUFACTURER'S SO STOCK 
I TEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER NUMBER TIC 

1 1,2 FAB, Sub-Panel Front 52542 083058 083058 1 
5 J101 1,2 CONNECTOR 16733 CD701938-002 117080 1 
6 R10~1 1,2 RESISTOR, Variable W/ Switch 52542 102103 102103 1 

S101 

7 1,2 KN OB , Ring Skirt 1/8- Shaft 079 33 50-2WO-1G 102764 1 
8 1,2 LUG, Solder 79963 501-.120 102827 2 
9 ~.2 NUT. Hex 4-40 96906 MS35649-244 100707 2 

6-12 
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REPLACEABLE PARTS LI ST 

TITLE Rear Panel Assembly 08306601 Rev A 
USED MFA'S MANUFACTURER'S SO STOCK 

ITEM REf ON . COMPONEN T DESCRIPTION CODE PART NUMBER NUMBER Tla 

1 1 ,2 FAS, Rear Panel 52542 075114 075114 I 
2 1,2 PLATE, Cover 52542 075177 075177 I 
3 1,2 PLATE , Osc Cover 52542 075011 075011 I 
4 Tl 1,2 TRANSFORMER 52542 057532 057532 I 
5 I ,2 COVER, Transformer 52542 10367701 1036770- I 

6 FLl 1,2 FILTER, RFI 3A 250V 05245 3EFI 102461 I 
7 XFl 1,2 FUSE POST 75915 345002 117381 I 
8 XUI 1,2 SOCKET, Transistor TO-3 06776 MIl-3452-G 830099 2 

XU2 1,2 Same as XUl 
9 UI 1,2 INTEGRATEO CIRCUIT 27014 LM323K 117258 I 

10 U2 1,2 
V'oltage Regulator 3A 
INTEGRATEO CIRCUIT 27014 LM345K-5.2 117259 I 
Voltage Regulator 

11 C8 1,2 CAPACITOR, Tant 56289 1500105X9035A2 100082 4 
thru 1 .F 10%, 35 V 
Cll 

12 JI04 1,2 CONNECTOR, BNC 81349 UG-I094/U 101155 2 
J105 1,2 Same as JI04 

13 S3 I ,2 SWITCH , Toggl e 09353 7101 -S-Y-Z-Q 102310 I 
14 1,2 NUT, Dress 09353 B7099 100893 1 

15 1,2 FAB t Transistor Bracket 52542 067708 067708 2 
16 I ,2 INSULATOR, Transistor TO-3 08289 OM-I 03 102940 I 
21 1,2 PLUG, Button 28520 P-500 117498 I 
22 1,2 SCREW, PHMS 6- 32 x 3/16 96906 MS51957-25 10063203 2 
23 1,2 SCREW, PHMS 4-40 x 3/8 96906 MS51957-15 10062606 4 

24 1,2 SCREW, PHMS 8-32 x 1-3/4 96906 MS51957-52 10064228 I 
25 1,2 SCREW, PHMS 6- 32 x 1/4 96906 MS51957-26 10063204 2 
26 1,2 SCREW, PHMS 6-32 x 1/2 96906 MS51957-30 10063208 4 
27 1,2 SCREW, PHMS 8- 32 x 1-1/2 96906 MS5 1957- 51 10064224 3 
28 1,2 WASHER, Flat No.4 96906 MS15795-803 100703 2 

30 1,2 WASHER, Split No.6 96906 MS35338-136 100712 6 
31 1,2 WASHER, Flat No.8 96906 MS15795-807 100705 3 
32 1,2 LUG, Solder 79963 
33 

501- .120 102827 I 

34 1,2 NUT, Hex 4-40 96906 MS35649-244 100707 I 

35 1,2 CLAMP, Cable 95987 3/16 102931 I 
36 1.2 NUT, Hex 8-32 78189 51 -101800-01 100940 5 
37 1,2 WASHER, Split No . 4 96906 MS35338-135 100711 3 
38 1,2 INSULATOR, Trans. A22-2003 117932 1 
39 1,2 WASHER, Flat No.6 86928 5714-34-32N 112604 2 

6245B/62466-9-85 
Used On Code: 1 = 62456; 2 = 62466 
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REPLAC EABLE PARTS LIST 

TiTlE Rear Panel Assembly 08306601 (Cont ' d) 
USED MFA'S MANUFACTURER 'S SD STOCK 

I T EM REF ON COMPONEN T DESCRI PT ION COD E PAR T NUMBER NUMBER Tlo 

40 1,2 NUT, Kep 4-40 78189 511-041800-00 100941 2 
41 Fl 1,2 FUSE, . 75 A 75915 313. 750 100603 1 
42 1,2 SCREW, PHMS 4-40 x 7/16 96906 MS51957-1 6 10062607 1 
43 1 ,2 NU T, Hex 4-40 80205 NAS671C4 100622 1 
44 SI 1 ,2 SWITCH, Pushbutton Bl ack 81073 30-3 WI Dressnut 102347 1 

45 1 ,2 NU T, Dress 1/4 - 32 81073 30C1023 100920 1 

6-14 
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REPLACEABLE PARTS LIST 

TITLE AI, Interconnect PC Assembly 08306401 Rev A 
USED MFA'S MANUFACTURER'S SD STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER Tto 

4 1 ,2 80ARO, PC 52542 083064 083064 1 

Cl 1,2 CAPACITOR , EI Can 52542 11950701 11950701 2 
2200 "F, 63 V 

C2 1,2 CAPACITOR, EI Can 72136 35RPE4700 11958801 2 
4700 "F 20%, 35 V 

C3 1,2 Same as C1 
C4 1 ,2 Same as C2 

CR5 1,2 DIODE, Rectifier 400 V 02735 IN5395 100413 4 
CR6 1,2 Same as CR5 
CR7 1,2 Same as CR5 
CR8 1,2 Same as CR5 

CR9 1,2 DIOOE, Rectifier 50 V 59993 30S05 103252 4 
CRI0 1,2 Same as CR9 
CR11 1,2 Same as eRg 
CR 12 1,2 Same as CR9 

XA2 1,2 CONNECTOR , PC Edge 05574 3KH22/1CD12 117847 10 
thru 
XA8 
XAI0 1,2 Same as XA2 
thru 
XA12 
XA5B 1,2 CONNECTOR, PC Edge 05574 3KH1O/1COO I2 117848 1 

24 1,2 JUMPER 55210 L-2007-1 102879 
5 1,2 SPACER 
6 1,2 SPACER , Swage 4-40 71279 1300-9 100492 4 
7 1,2 GUIOE, PC 52542 08310101 08310101 1 
8 1,2 SCREW, PHMS 4-40 x 5/16 96906 MS51957-14 10062605 2 

9 1,2 WASHER, Split No.4 96906 MS35338-135 100711 2 
0 1,2 WASHER, Flat No.4 96906 MS15795-803 100703 2 

62458/62468-9-85 
Used On Code: 1 = 62458; 2 = 62468 

6-1 5 

Digital Remastering by ArtekMedia => 2010



REPLACEABLE PARTS LI ST 

TITLE A2 , Display PC Assembl y 083D63D1 Rev A . 

USE D MFR 'S MANUFACTURER'S SO STOCK 
I TEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER NUMBER TIO 

4 1,2 BOARD, PC 52542 083063 OB3063 1 

C1 1,2 CAPACITOR, DP Cer amic 56289 2C37Z5U104M050B 100178 1 
0. 1 "F 20%, 50 V 

C2 1,2 CAPACITOR, Cer ami c 71590 UK10- 503 100122 11 
. 05 "F +80-20% , 12 V 

C3 1,2 Same as C2 
C4 1,2 Same as C2 
C5 1,2 Same as C2 

C6 1,2 Same as C2 
C7 1,2 CAPAC ITOR, Tant 56289 196D105X9035HA1 1D371 6 3 

1 "F 10% , 35 V 
C8 1,2 CAPAC ITOR , Ceramic 04222 3418100C472M 117569 2 

4700 pF 20%, 100 V 
C9 1,2 Same as C2 
CIO 1 ,2 Same as C2 

Cll 1,2 CAPACITOR , DP Ceramic 04222 3418100C102K 117568 9 
. 001 "F 10% , 100 V 

C12 1,2 Same as Cll 
C13 1,2 Same as Cll 
C14 1,2 Same as Cll 
CI5 I ,2 Same as C1 1 

C16 1,2 Not Used or Same as C2 
C17 1,2 Same as C8 
CI8 1,2 Same as C2 
C19 1,2 Same as C7 
C20 1,2 Same as C2 

C21 1,2 Same as C2 
C22 1,2 Same as Cll 
C23 I .2 Same as C1 1 
C24 1,2 Same as ell 
C25 1 ,2 Same as Cl l 

C26 1,2 Same as C2 
C27 1,2 Same as C7 

CR1 1 ,2 DlODE, Si 9na l 50 V 03508 1N4151 100385 6 
CR2 1,2 Same as CR1 
CR3 1,2 Same as CR1 
CR4 1 ,2 Same as CR1 
CR5 1 ,2 Same as CR1 
CR6 1 ,2 Same as CR l 

Used On Code: 1 = 6245B ; 2 = 6246B 
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REPLACEABLE PARTS LIST 

TITLE A2, Display PC Assembly 08306301 (Cont'd) 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PAR T NUMBER NUMBER TIO 

OSI 1,2 DISPLAY, Sel ected 52542 10317201 10317201 10 
thru 
OSlO 
OSll 1 ,2 LED, Red BU1l70-4BR 123453 3 
OS12 1,2 Same as OSll 
OS13 1,2 Same as OSl1 

Jl 1,2 CONNEC TOR, PC 30146 922584- 26 117340 1 

Rl 1,2 RESISTOR, CC 01121 CB3335 101576 13 
thru 33 k 5%, 1/ 4 W 
R12 
R13 1,2 RES I STOR , CC 01121 CB 121 5 101717 3 

120 n 5%, 1/4 W 
R14 1,2 Same as R13 
RI5 1,2 Same as R13 

R16 1,2 RESISTOR, CC 01121 C81065 101564 1 
10 Mil 5%, 1/4 W 

R17 1,2 RESISTOR, CC 01121 C81045 101558 2 
100 k 5%, 1/4 W 

R18 1,2 RESISTOR , CC 01121 C83325 101559 1 
3.3 k 5%, 1/4 W 

R19 1,2 RESISTOR, CC 01121 C81025 101569 4 
lk5%,1/4W 

R20 1,2 Same as R17 

R21 1,2 RESISTOR, CC 01121 C84705 101560 1 
47 n 5%, 1/4 W 

R22 1,2 Same as R19 
R23 1 ,2 Same as Rl 
R24 1,2 RESISTOR, CC 01121 CB1235 101565 5 

12 k 5%, 1/ 4 W 
R25 1 ,2 Same as R24 

R26 1,2 Same as R24 
R27 1 ,2 Same as R24 
R28 1 ,2 Same as R24 
R29 1 ,2 Same as R19 
R30 1 ,2 Same as RIg 

RNI 1,2 RESISTOR, Module 9-1 2 k 01121 4IOA123 119175 1 

51 1,2 SWITCH, PB Assembly 52542 123447 123447 5 
52 1,2 Same as 51 
53 1,2 Same as 51 
54 1,2 Same as 51 
55 1,2 Same as 51 

Used On Code: 1 = 62458; 2 = 6246B 
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REPLACEABLE PARTS LIST 

TITLE A2, Di splay PC Assembly 08306301 (Cont'd) 
USE D MFA'S MANUFACTURER'S SD STOCK 

ITEM REF ON COMPONEN T DESCRIPTI ON COD E PART NUMBER NUMBER TIC 

56 1,2 SWI TCH, PB Assembly 39- 22102 123448 3 
57 1,2 Same as S6 
58 1,2 Same as 56 
59 1,2 SWITCH, P6 Assembly 39-22101 123449 1 
510 1,2 SWI TCH, P6 Assembly 39-22504 123450 I 

Ul 1,2 INTEGRATED CIRCUIT, LIN TA61 123439 3 
Quad PNP Darl ingt on 

U2 1 ,2 Same as Ul 
U3 1 ,2 Same as Ul 
U4 1,2 INTEGRATED CIRCUI T, LIN TA60 123438 1 

Quad NPN Darl ington 
U5 1,2 INTEGRATED CIRCU IT, TTL MSI 01295 SN74279N 103983 2 

4 -5/ -R Latch 

U6 1,2 INTEGRATED CIRCUI T, TTL 551 27014 DM74LS367AN 116429 2 
Hex Inverter 

U7 1,2 INTEGRATED CIRCUIT , TTL SSI 01295 SN74LSOON ID313D 1 
Quad 2- Input NAND Gate 

U8 1,2 INTEGRATED CIRCUIT 27014 LM339AN 11940501 I 
Quad Comparator 

U9 1,2 Same as U5 
Ul0 1,2 INTEGRATEO CIRCUI T, TTL SSI 01295 SN74LS30N 103971 1 

a- Input NA~D Gate 

Ull 1,2 INTEGRATED CIRCUI T, SSI 01295 SN74LS20N 103969 1 
Quad 4- Input NANO Gate 

UI2 1,2 Same as U6 
U13 1,2 INTEGRATED CIRCUI T, TTL 551 01295 SN74LS03N 116647 1 

4 2- Input NAND Gat e 

XDSI 1,2 SOCKET , IC 14-pin 14-8620-10WR 123454 10 
thru 
XOSI 
XOSI 1,2 SOCKET, Strip-Line 2- pos. 51167 2-7450-10 123463 3 
thru 
XDSI 

6-18 
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REPlACEARlE PARTS LI ST 

TITLE A3, Amp/Presc.ler PC Assembly 08306201 Rey A 
USED MFR'S MANUFACTURER'S SD STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMRER TIO 

4 1,2 BOARD, PC 52542 083062 083062 I 

Cl 1,2 CAPACITOR, OP Cerami c 56289 2C37Z5UI05M050B 100176 I 
I .F 20%, 50 V 

C2 1,2 CAPACITOR, Tant 56289 1960106X9020JAI 103715 2 
10 .F 10%, 10 V 

C3 I ,2 CAPACITOR, Tant 56289 1960105X9035HAI 103716 6 
I .F 10%, 35 V 

C4 1,2 CAPACITOR, DP Ceramic 04222 SR20lCl03MAA 117570 16 
0.01 .F 20%, 100 V 

C5 1,2 Same as C4 

C6 1,2 CAPACITOR, OP Cerami c 96733 OR44BY3R3CP 11964501 I 
3.3 pF 5%, 100 V 

C7 I ,2 Same as C4 
C8 1,2 Same as C4 
C9 1,2 Same as C4 
CIO 1,2 Same as C4 

C11 1,2 CAPAC ITOR, OP Ceramic 71590 CNIOA4R70 117358 I 
4.7 pF 100 V 

CI2 1,2 Same as C4 
CI3 1,2 Same as C4 
Cl4 1,2 Same as C4 
Cl5 1,2 Same as C4 

CI6 1,2 Selected in Test 
CI7 1,2 Same as C3 
CI8 1,2 CAPACITOR, Mylar 27556 2R2GI04K 117506 I 

.1 .F 10%, 600 V 
CI9 1,2 Same as C4 
C20 1,2 CAPAC ITOR, Tant 31433 T362C226M025AS 112281 4 

22 . F 20%, 25 V 

C21 1,2 CAPAC ITOR, OP Ceramic 96733 DB44BY150J 117624 I 
15 pF 5%, 100 V 

C22 1,2 Same as C4 
C23 1,2 Same as C4 
C24 I .2 Same as C20 
C25 1,2 Same as C2 

C26 1,2 Same as C4 
C27 1,2 Same as C3 
C28 I .2 Same as C3 
C29 1.2 Same as C3 
C30 1,2 Same as C3 

Used On Code : I = 6245B; 2 = 6246B 
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REPLACEABLE PARTS LI ST 

TITLE A3, Amp/Prescaler PC Assembly 08306201 Rev 0 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER Tt Q 

4 1,2 80ARD, PC 52542 083062 083062 1 

CI 1,2 CAPACITOR, OP Ceramic 56289 2C3nSU105MOSOB 100176 1 
1 .uF 20%, SO V 

02 1,2 CAPACITOR , Tant 56289 196Dl 06X9020JA 1 103715 2 
10 "f 10%, 10 V 

Cl 1,2 CAPACITOR, Tant 56289 196D l 05X9035HA 1 103716 6 
1 jtF lOX, 35 V 

C4 1,2 CAPACITOR, OP Ceramic 04222 SR201Cl03HAA 117570 17 
0.01 .uf 2OX, 100 V 

C5 1,2 S!IfIIe as C4 

C6 1,2 CAPACITOR, OP Ceramic 51642 100·100-HPO-689-c 123662 1 
6.8 pf 5%, 100 V 

C7 1,2 Same as C4 
C8 1,2 CAPACITOR, Cerami c 71590 C\l15Cl02M 100251 , 

1000 pf 2OX, 50 v 
C9 1,2 SII!Ile 8S C4 
Cl O 1, 2 Same tiS C4 

Cl1 1,2 CAPACITOR, OP Ceramic 71590 CN 10A4R7D 117358 1 
4.7 pf laO v 

C12 1,2 Same as C4 
c13 1,2 Same 8S C4 
C14 1,2 Not Used 
C15 1, 2 Same as C4 

Cl6 1,2 Selected in test 
C17 1,2 5_ 8S C3 
018 1,2 CAPACITOR, Hylar 27556 2R2G l 041C 117506 1 

0.' /IF 10X, 600 V 
Cl9 1, 2 Same as C4 
020 1,2 CAPACITOR, Tant 31433 T362C22~025"S 11 228101 4 

22 .uF 2OX, 25 V 

C21 1,2 CAPACITOR, DP Cerami c 96733 DB44BY1 0DJ 117621 2 
10 pF 5%, 100 V 

022 1, 2 Same as C4 
C23 1,2 Same as C4 
C24 1,2 Same as C20 
C25 1,2 Same as C2 

C26 1,2 Same as C4 
C27 1,2 Same as c3 
C28 1,2 Same as c3 
C29 1,2 Same as C3 
ClO 1,2 Same as C3 

Used On Code: 1 62458; 2 624 6B 
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TITLE 

ITEM REF 

C31 
C32 

C33 
C34 
C35 

CRI 
CR2 
CR3 
CR4 
CR5 

K1 

Ll 
L2 

Ql 
Q2 
Q3 
Q4 
Q5 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

R8 
R9 

RIO 

Rll 

R12 
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REPLACEABLE PARTS LIST 

A3, Aap/Prescaler PC Assembly 08306201 (Cont'd) 
USED MFA'S MANU FACTURER 'S SO STOCK 

ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER T/Q 

1,2 Same as C4 ; 
1,2 CAPACI TOR , DP Ceramic 56289 2C37Z5U104M050B 100178 1 

0. 1 "F 20%, 50 V 
1,2 Same as C20 
1,2 Same as C4 
1,2 Same as C20 

1,2 DIODE, Signal 50 V 03508 I N4151 100385 1 
1,2 DIODE, Signa l 20 V 28480 5082-2810 103346 4 
1,2 Same as CR2 
1,2 Same as CR2 
1,2 Same as CR2 

1,2 RELAY, Reed 5 V 71707 CR2203-5-40 117230 1 

1,2 INDU CTOR , Fixed 0.06 "H 06560 10150- 2 101322 1 
1,2 INDUCTOR, Fixed 10 "H 10% 00213 WEE - WEE-I0 101317 2 

1,2 TRANSISTOR, SINPN 15 V 04713 2N6304 103171 2 
1,2 TRANSISTOR, JFET N- Channel 17856 2N5564 117184 1 
1,2 Same as Ql 
1,2 TRANSISTOR, SINPN 40 V 04713 2N3906 101378 1 
1,2 TRANSISTOR, SINPN 25 V 07263 PN3565-18 101371 1 

1,2 RESISTOR, Variable 80294 3329W-I-102 101893 2 
1 k 20%, 1/2 W 

1,2 RESISTOR, CC 01121 CB1825 101602 2 
1.8 n 5%, 1/ 4 W 

1,2 RESISTOR, CC 01121 CBI055 101605 2 
1 Mn 5% , 1/ 4 W 

1,2 RESISTOR, CC 01121 CB5125 101541 1 
5.1 k 5% , 1/4 W 

1,2 Same as R2 

1,2 RESISTOR , CC 01121 CBI045 101558 2 
100 k 5%, 1/ 4 W 

1,2 RESISTOR, CC 01121 CB4725 101598 2 
4.7 k 5%, 1/ 4 W 

1,2 Same as Rl 
1,2 RESISTOR, CC 01121 CB5615 101583 1 

560 n 5%, 1/4 W 
1 ,2 RESISTOR, CC 01121 CB1315 101627 2 

130 n 5%, 1/4 W 

1,2 RESISTOR, CC Pll21 CBI015 101609 4 
100 n 5% , 1/4 W 

1,2 RESISTOR , CC Pll21 CBI025 101569 2 
l k5% , 1/4W 

Used On Code: 1 = 6245B; 2 = 62468 
6245B/6246B-9-85 
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REPLACEABLE PARTS LIST 

TITLE A3 , Amp/ Pr escaler PC Assembl y 08 306201 (Cent'd ) 
USE D MFR 'S MANUF ACTURE R'S SO STOCK 

I TEM REF ON COMPONENT DE SCRIPT ION CODE PART NUMB ER N UM BER TIO 

C31 1,2 Same 8S C4 
m 1,2 CAPACITOR , DP Ceramic 56289 2C3nSU104HOSOB 1001 78 1 

0.1 /IF 2OX, 50 II 
C33 1,2 Same liS C20 
Cl4 1,2 Same as C4 
C35 1,2 Same liS C20 

C36 1, 2 Same as C8 
thru 
C39 
C40 1,2 S8InI: liS C4 

041 1,2 Same as C8 
042 1,2 Same as C4 
C43 1, 2 Same as C8 
C44 1,2 Same as C4 
C45 1,2 Same 8S C8 

046 1, 2 Not Used 
C47 1, 2 Same as e21 

", 1,2 DIODE, Signal 50 ' 03508 l N4151 100385 2 
"2 1,2 01 OO E. S i gM I 20 ' 28480 5082-2810 103346 , 
CR) 1,2 Same liS CIIZ 
C04 1,2 Same as CR2 
CR5 1,2 Same as CR2 

CR6 1, 2 Oloof, Si gnal 70Y 28480 5082 - 2800 100442 2 
CR7 1, 2 Same liS CR6 
CR8 1, 2 Same as CII:I 

" 1,2 RELAY I Reed 5 II 71707 CII2203-5 -40 117230 1 

II 1, 2 I NDUCTOR , Fi xed 0.06 .I'll 06560 10150- 2 101322 1 
l2 1,2 INDUCTOR , Fi xed 10 "II lOX 00213 I./EE-IlEE- l 0 101317 2 
L3 1,2 Same as LZ 
L4 1,2 INDUCTOR , Fixed 0 .33 /lH l OX 06560 4416-7X: 101324 1 

" 1,2 TRANSISTOR, SI NPN 15 V 04713 2N6304 103171 2 
02 1,2 TRANSISTOR, JFET N- Chame l 17856 2NSS64 117184 1 
03 1, 2 S_ as 01 
Q4 1, 2 TRANS I STOR, SINPN 40 V 04713 2N3906 101378 1 
. 5 1,2 TRANSISTOR , SINPN 25 V 07263 PN3565 · 18 101371 1 

" 1,2 RESISTOR, Var iabte 80j!94 3329'W-1·1 02 101893 2 
1 k 2OX, 1/2 \I 

R2 1, 2 RESISTOR, CC 01121 C81825 101602 2 
1.8 0 5X, 1/4 \I 

" 1, 2 RES I STOJt, CC 01121 C82255 101618 1 
2.2 MO 5X, 1/4 \I 

04 1, 2 RESI STOR , CC 01 121 C85125 101541 12 
5 . 1 k5X, 1/ 4\1 

R5 1,2 Same as R2 

Used On Code: 1 6245B; 2 6 246 B 
6- 20A 6245 8/ 62468- 01-89 
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REPLACEABLE PARTS LI ST 

TITLE A3, Amp/Prescaler PC Assembly 08306201 (Cont'd) 
useD M FR'S MANUF ACTURER'S SO ST OCK 

ITEM RE F ON COMPONENT DESCRIPTION CODe PAR T NUMB ER NUMBER TIO 

R13 1,2 RESISTOR, CC 01121 C86805 101690 2 
68 n 5% , 1/4 W 

R14 1 ,2 Same as R11 
R15 1,2 RESI STOR, CC 01121 C81235 101565 1 

12 k 5%, 1/ 4 W 

R16 1,2 RESISTOR , CC 01121 C84715 101625 2 
470 n 5%, 1/4 W 

R17 1 ,2 RESI STOR, CC 01121 C82 715 101542 2 
270 n 5% , 1/ 4 W 

R18 1 ,2 RESISTOR, CC 01121 C83325 101559 2 
3.3 k 5%, 1/4 W 

R19 1,2 Same as Rll 
R20 1,2 Same as R18 

R21 1,2 Same as R3 
R22 1 ,2 Same as Rl1 
R23 1,2 Same as R17 
R24 1 ,2 Same as R6 
R25 1,2 RESISTOR , CC 01121 C82215 101566 1 

220 n 5% , 1/4 W 

R26 1,2 RESISTOR , CC 01121 C81525 101577 1 
1. 5 k 5%, 1/4 W 

R27 1,2 RESISTOR , CC 01121 C86815 101669 1 
680 k 5% , 1/ 4 W 

R28 1,2 Same as RIO 
R29 1 ,2 Same as RI6 
R30 1,2 Same as R13 

R31 1,2 RESISTOR , CC 011 21 C82235 101572 1 
22 k 5% , 1/ 4 W 

R32 1,2 Same as R12 
R33 1,2 RESISTOR, CC 01121 CB47G5 101796 1 

4. 7 n 5%, 1/4 W 
fll l2l R34 1,2 RESISTOR , CC CB6825 101544 1 

6.8 k 5%, 1/ 4 W 
R35 1,2 Same as R7 

R36 1,2 RESISTOR, CC ~1l21 C83335 101576 1 
33 k 5%, 1/4 W 

TP I 1,2 TERMINAL, Press ~892 1 001 -1007 100575 1 

Ul 1 ,2 INTEGRATED CIRCUIT, LIN MSC P1295 SN72311P 103943 2 
Di f f erent i al Volt Comparato 

U2 1,2 INTEGRATED CIRCUIT 
512 MH z Prescal er 

~2542 07715702 07715702 1 

Used On Code: 1 = 6245B; 2 = 6246B 
62458/62468-9-85 6-21 
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REPLACEABLE PARTS LI ST 

TITLE A3, Amp/Prescaler PC Assembly 08306201 (Cont'd) 
USED MFR'S MANUFACTURER'S SD STOCK 

IT EM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER T ID 

•• 1,2 RESISTOR, C:C 01 121 CB1 045 101558 2 
100 k 5~ , 1/4 W 

R7 1,2 RESISTOR, CC 0'1 2 1 CB4ns 101598 2 
4.7 k 5%, 1/4 II 

•• 1,2 Same 8S Rl 

•• 1,2 RES ISTOR , CC 01121 C85615 101 583 1 
560 Q 5X, 1/4 W 

01 0 1,2 Not Used 

011 1,2 RESISTOR , cc 01121 CB101S 101609 4 
100 0 5%, 1/4 II 

R12 1,2 RESISTOR, CC 01 121 C8 1025 101 569 2 
1 It 5%, 1/4 W 

m 1,2 RESIS TOR , cc 01121 C8 1515 101615 2 
150 0 5%, 114 W 

R14 1,2 Same 8S 1111 
R15 1,2 RESISTOR, CC 0112 1 C82235 101572 2 

12 It 5%. 1/4 w 

01. 1,2 RESISTOR, cc 01121 C84715 101625 2 
470 0 5%, 1/4 II 

R17 1,2 RESI STOR, cc 01121 C82715 101542 2 
270 0 5%, 1/4 W 

R18 1,2 RESISTOR, cc 01121 C83325 101559 2 
3.3 It 5%, 1/4 W 

01. 1,2 Same as 1111 

'" 1,2 Same 8S 1118 

'" 1,2 RESISTOR, CC 01121 C81055 10'-605 1 
1 JIUl; 5", 1/4 w 

'" 1, 2 Same as 1111 

'" 1,2 Same as 1117 

'" 1,2 SMIe IS R6 

'" 1,2 RESISTOR, cc 01121 ca2215 101566 1 
220 0 5X, 1/4 II 

". 1,2 RESISTOR, cc 011 21 C81525 101577 1 
1.5 K 5X, 1/4 II 

R27 1,2 RESISTOR, cc 01121 CB6815 101669 1 
680 K 5X, 1/4 II ". 1,2 RESI STOR, CC 011 21 C81315 101627 1 
130 0 5X, 1/4 W 

.29 1,' Same as R16 
"'0 1,2 RESISTOR, CC 01121 CB6&)' 101690 1 

68 0 5X, 1/4 II 

R31 1,2 Same as R15 

." 1,2 Sallie as R12 

'" 1,2 RES I STOR, CC 01121 C847G5 101796 1 
4.70 5X, 1/4 II 

'" 1, 2 RESISTOR, CC 
6.8 k: 5X, 1/4 II 

01121 CB6825 101544 1 

'" 1,2 Same 8S R7 

Used On Code: 1 6245B; 2 = 6246B 
62 45B/ 6246B-01-89 6- 21A 
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I 
REPLACEABLE PARTS LIST 

TITLE A3, Amp/Prescaler PC Assembl y 08306201 (Cont'd) 
USE D MFR'S MAN UFACTURE R'S SO STOCK 

ITEM REF ON COMPONENT DE SC RI PTION CODE PAR T NUMBER NUMBER TIO 

U3 1,2 INTEGRATED CIRCUIT, 02735 CA3199 11993501 1 
Di vi de- by- 4 Counter 

U4 1,2 Same as U1 
U5 1,2 INEGRATED CIRCU IT, LIN 24335 AD9685BH 119956 1 

Diff. Voltage Comparator 

U6 1 ,2 INTEGRATED CIRCUI T 04713 MC79L15ACP 117261 1 
Voltage Regul ator 

~4713 U7 1,2 INTEGRATED CIRCUIT MC7BL1 5ACP 117260 1 
Vol t age Regulator 

147 1,2 CABLE, Coax Assembly 52542 08311701 08311701 1 
148 1,2 SCREW, PHMS 4-40 x 5/ 16 96906 MS51957-1 4 10062605 2 
149 1 ,2 WASHER, Fl at No.4 Fl6928 5610- 21 -62 112608 2 
150 1,2 FAB, Shield 2542 083069 083069 1 
151 1 ,2 SCREW, PHMS 4-40 x 1/ 4 6906 MS51957- 13 10062604 6 

152 1,2 WASHER , Fl at No . 4 0205 NAS620-42 100683 8 
153 1,2 WASHER, Spl it No . 4 6906 MS35338-1 35 100711 8 
154 1,2 CONNECTOR, PC 6776 PS-404-40-2 118860 6 

6-22 
Used On Code: 1 = 6245B; 2 = 6246B 
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TITLE 

ITEM 

147 

'" 151 

'" 153 
154 

6- 22A 

REPLACEABLE PARTS LI ST 

A3 , Amp/ Prescal e r PC Assembly 08306201 (Cont'd ) 
USED MFR'S MANUFACTURER'S SO STOCK 

RE F ON COMPONENT DESCRI PTI ON CODE PART NUMBE R NUMBER T /Q 

.,. 1,' RESISTOR, cc 01121 C83335 101576 1 
33 K 5%, 1/4 W 

R37 1,' RESISTOR, CC 01 121 CB1815 101668 1 
160 Il 5%, 1/4 W 

.38 1,' Hot Used 
R39 ", Same 8S R13 

'" 1 " Not Used 

.41 1,' RESISTOR, cc 01121 C83315 101536 1 
330 0 5%, 1/4 " 

R42 1,' RESISTOR, CC 01121 C83305 101731 1 
33 Q 5". 114 " 

TP1 1, ' TERMINAL, Press 98921 001- 1007 100575 1 

u1 1, ' INTEGRA TED CIRCUIT, LIN HSC "295 SNn3"p 103943 2 
Differential VoLt Comparator 

U2 1,2 INTEGRATED CIRCUIT 52542 07715702 0771 5702 1 
512 MHz Presealer 

U3 1,2 INTEGRATED CIRCUIT, 02735 CA3199 11993501 1 
Diyide-by-' Counter 

U4 1,' Same as U1 
US 1,2 INTEGRATED CIRCUIT, LI N 24335 AD96858H 119956 1 

Oitl. Voltage Comparator 

U6 1,2 INTEGRATED CIRCUIT 04713 NC79L15ACP l1n61 1 
Voltage Regulator 

u7 1,2 INTEGRATED CIRCUIT 04713 MC78l15ACP l1n60 1 
Voltage Regul ator 

US 1,2 INTEGRATED CIRCU IT 04713 14U.l210 123663 1 
~ Hybrid . 1-600 14Hz 

U9 1,2 INTE GRA TED CIRCUIT 04713 HWA1 10 116928 1 
~ Hybr id 

UTO 1,2 INTEGRATED CIRCUIT 04713 MWA120 116929 1 
~ Hybrid 

1,2 CABLE , Coax Assembly 52542 083' 1701 08311701 1 
1,2 FAS, Shield 52542 08306. 08306. 1 
1,2 SCRE~ , PHMS 4-40X'/4 96906 MS51957·13 10062604 , 
1, 2 ~ASHER, Flat No.4 .,2OS NAs620-42 T00683 , 
1,2 WASHER, Split nO. 4 96906 14535338-135 100711 , 
1,2 WASHER, Nylon .22510 .36300 .DOnH 86928 5622-26-7 101117 3 

Used On Code: 1 6245B ; 2 6246B 
6245B/ 6246B- 01-89 

1 , , 
• 
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REPLAC EABLE PARTS LI ST 

TI TLE A6, Timebase Logi e PC Assembly 08312001 Rev A 
USEO M FR'S MANUFACTURE R'S SO STOCK 

ITEM REF ON COMPONENT DESCRI PTION CODE PART NUM BER NUMBER T/Q 

6 1,2 BOARD, PC 52542 083120 083120 1 

Cl 1,2 CAPACITOR, Ceramic 91418 BTO .OIP80M20% 100103 2 
. 01 "F +80- 20%, 100 V 

C2 1,2 CAPACITOR , OP Ceramic 56289 2C37Z5U104M050B 100178 2 
0. 1 "F 20%, 50 V 

C3 1,2 CAPAC !TOR, OM 72136 oMI5ED220JO 100068 1 
22 pF 5%, 500 V 

C4 1,2 CAPACITOR, Ceramic 91418 TYPE B 100076 1 
. 001 "F 20%, 1 kV 

C5 1,2 Same as Cl 

C6 1,2 Same as C2 
C7 1,2 C~PAC!TOR, Tant 56289 196o l 05X9035HAl 103716 I 

1 "F 10% , 35 V 
C8 1,2 CAPACITOR, Cerami c 71590 UKIO- 503 100122 9 
thru . 05 "F +80- 20%, 12 V 
Cl6 

CRI 1,2 DIODE, Si gnal 50 V 03508 IN4151 100385 3 
CR2 1,2 Same as CRI 
CR3 1,2 Same as CR l 

Ql 1 ,2 TRANSI STOR , SINPN 15 V 7263 PN427S- lB 102716 2 
Q2 I ,2 Same as Ql 
Q3 1,2 TRANSISTOR, SIPNP 12 V 7263 PN425B- 18 102675 1 

Rl 1,2 RESISTOR, CC 1121 BB1245 101B25 1 
120 k 5%, l/B W 

R2 1,2 RESISTOR , CC 1121 BB1235 101975 7 
12 k 5%, 1/8 W 

R3 1,2 RESISTOR , CC 1121 CB4715 101625 2 
470 n 5% , 1/ 4 W 

R4 1 ,2 RESISTOR, CC 11 21 CB1235 101565 2 
12 k 5%, 1/4 W 

R5 1,2 Same as R3 

R6 1,2 RESI STOR, CC 1121 BB2235 101797 2 
22 k 5% , 1/8 W 

R7 I ,2 Same as R6 
R8 1,2 RESISTOR, CC 1121 CB3315 101536 1 

330 n 5% , 1/ 4 W 
R9 1,2 RESISTOR , CC 1121 CB4705 101560 1 

47 n 5%, 1/4 W 
RIO 1,2 Same as R3 

Used On Code: 1 = 6245B; 2 = 62468 
62458/62468-9-85 6- 23 
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REPLACEABLE PARTS LIST 

TITLE A6, Timebase Logic PC Assembly 08312001 (Cont'd) 

USED MFA'S MANUFACTURER'S SO STOCK 
ITEM REF ON COMPONENT DESCRI PTION CODE PART NUMBER NUMBER T/Q 

R11 1,2 RESISTOR , CC 01121 CB I045 101558 I 
100 k 5%, 1/4 W 

RI2 1,2 Not Used 
RI3 1,2 Same as R2 
RI4 1,2 Same as R2 
R15 1,2 Same as R2 

RI6 1,2 Same as R2 
RI7 1,2 Same as R2 
RI8 1,2 Same as R2 
RI9 1,2 RESISTOR, CC 01121 BBI045 101976 2 

100 k 5% , 1/8 W 
R20 1,2 Same as RI9 

R21 1,2 Same as R4 

UI I ,2 INTEGRATED CIRCUI T, CMOS 04713 MCI45188BCP 103339 3 
Dual BCD Up Counter 

U2 1,2 Not Used 
U3 1,2 INTEGRATED CIRCUIT, CMOS 04713 MCI4049UBCP 103217 I 

Hex Inverter Buffer 
U4 1,2 INTEGRATED CIRCU IT , CMOS 01295 MC74LSI97N 103165 I 

Presettabl e Binary Cou nter 
U5 I ,2 INTEGRATED CIRCU IT, TTL MSI 01295 SN74LSI96N 103164 2 

Presettable BCD Counter 

U6 I ,2 INTEGRATED CIRCUIT, TTL SSI 
Dual Retr i gger One Shot MV 

~1295 SN74LSI23N 103976 I 

U7 I ,2 Same as Ui 
P4713 U8 I ,2 INTEGRATED CIRCUIT , CMOS MCI45288CP 045289 I 

Dual Monostable Multiplier 
P4713 U9 1,2 INTEGRATED CIRCUIT , CMOS MCI4011BCP 103937 2 

Quad 2-lnput NAND Gate 
UIO 1,2 Same as US 

U11 1,2 INTEGRATED CIRCUIT, TTL SSI 1295 SN74LSOON 103130 3 
Quad 2-lnput NAND Gate 

UI2 1,2 Same as UI 
UI3 1,2 INTEGRATED CIRUCI T, COMS 4713 MCI4512BCP 103942 i 

8-Channel Data Selector 
UI4 1,2 Same as UII 
UI5 I ,2 INTEGRATED CIRCUIT , TTL SSI Pl 295 SN74LSION 103968 I 

3 3- l nput NAND Gate 

UI6 1,2 Same as U9 
UI7 1,2 Same as U11 
U18 1,2 RESISTOR, Module 4-1 2 k 2542 045008 045008 2 
UI9 1,2 Same as UI8 

Used On Code: I' 6245B; 2 = 6246B 
6-24 6245B/ 6246B-9-85 
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REPLACEAB LE PARTS LI ST 

T ITLE A7, Counter Logi c PC Assembly 06760101 Rev C 
USED MFR'S MANUFACTU RER'S SO STOCK 

ITEM REf ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER TIO 

6 1,2 BOARD, PC 52542 067601 067601 1 

Cl 1,2 CAPACITOR, Tant 56289 1960475X0035JAI 106513 1 
4.7 uF 20%, 20 V 

C2 1,2 CAPACITOR, Ceramic 91418 BTO . OIP80M20% 100103 5 
.01 uF +80-20%, 100 V 

C3 1,2 Same as C2 
C4 1,2 Same as C2 
C5 1,2 Same as C2 

C6 1,2 CAPACITOR, Ceramic 91418 TYPE B 100076 1 
. 001 uF 20%, 1 kV 

C7 1,2 CAPACITOR, Tant 56289 1960105X9035HAI 103716 3 
1 uF 10%, 35 V 

C8 1,2 Same as C2 
C9 I ,2 Same as C7 
ClO 1,2 Same as C7 

ClI 1,2 CAPACITOR , Ceramic 71590 UKIO-503 100122 9 
thru .05 uF +80-20%, 12 V 
Cl9 
C20 I ,2 CAPACITOR, OP Cerami c 04222 SR201CI03MAA 11 7570 2 

0.01 uF 20%, 100 V 
e21 1,2 Same as C20 

CR I I ,2 DIODE, Signa l 50 V kl3508 IN4151 100385 3 
CR2 1,2 Same as CRI 
CR3 1,2 Same as CRI 

RI 1,2 RESISTOR , CC 1121 BB1535 101698 3 
15k5%,1/8 W 

R2 1,2 Same as Rl 
R3 1,2 RESISTOR, CC 1121 BB2215 101798 1 

220 a 5%, 1/8 W 
R4 1 ,2 RESISTOR, CC 1121 881515 101702 1 

150 a 5% , 1/8 W 
R5 1,2 RESISTOR , CC 1121 B83915 101708 1 

390 a 5%, 1/8 W 

R6 1 ,2 RESISTOR, CC 1121 BB1315 101914 1 
130 a 5%, 1/8 W 

R7 1,2 RESISTOR, CC 1121 B81235 101975 8 
12 k 5%, 1/8 W 

R8 1,2 RESISTOR, CC 1121 888205 101800 1 
82 a 5%, 1/8 W 

R9 1 ,2 RESISTOR, CC 1121 8B1025 101711 6 
lk5%,1 /8 W 

RIO 1 ,2 Same as R7 

62458/6246B-9-85 
Used On Code: 1 = 62458; 2 = 62468 

6-25 
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I 
RE PLACEABLE PARTS LI ST 

T ITLE A7, Counter Logic PC Assembly 06760101 (Cont'd) 
USED MFR'S MANUFACTURE R'S SD STOCK 

IT EM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER TIC 

R11 1,2 Same as R9 
R12 1.2 RESISTOR, CC 01121 881035 101697 4 

10 k 5%, 1/8 W 
R13 1 ,2 RESISTOR, CC 01121 883925 101714 2 

3.9 k 5%, 1/4 W 
R14 1,2 Same as R9 
R15 1,2 RESISTOR , CC 01121 881045 101976 3 

100 k 5%, 1/8 W 

R16 1,2 Same as Rl 
R17 1,2 RESISTOR , CC 01121 BB4705 101707 1 

47 n 5%, 1/8 W 
R18 1,2 Same as R12 
R19 1,2 RESISTOR, CC 01121 8B2235 101797 4 

22 k 5%, 1/8 W 
R20 1,2 Same as R7 

R21 1,2 Same as R19 
R22 1,2 Same as R19 
R23 1,2 Same as R12 
R24 1,2 Same as RIg 
R25 1,2 Same as R7 

R26 1 ,2 Not Used 
R27 1 ,2 Same as R15 
R28 1,2 Same as R9 
R29 1,2 Same as R15 
R30 1,2 RESISTOR, CC 1121 BB4745 101955 I 

470 k 5%, 1/8 W 

R31 1 ,2 Same as R13 
R32 1 ,2 Same as R9 
R33 1 ,2 Same as R7 
R34 1,2 Same as R7 
R35 1,2 Same as R7 

R36 1,2 RESISTOR, CC 1121 8B5615 101710 1 
560 n 5%, 1/8 W 

R37 1,2 Same as R9 
R38 1,2 Same as R12 
R39 1,2 Same as R7 

UI 1,2 INTEGRATEO CIRCUI T, TTL SSI 1295 SN74LS32N 103972 1 
Quad 2- lnput OR Gat e 

U2 1,2 INTEGRATED CIRCUIT, CMOS 4713 MC14528BCP 045289 2 
Dual Monostabl e Mul tipl ier 

Used On Code: 1 = 6245B; 2 = 6246B 
6-26 62458/ 6246B-9-85 
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REPLACEABLE PARTS LI ST 

TITLE A7, Counter Logic PC Assembly 06760101 (Cont'd) 
USED MFA'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER Tla 

U3 I ,2 Same as U2 
U4 I ,2 INTEGRATED CIRCUIT , LIN MSC 18324 NE555V 045208 I 

Wide Range Ti mer 
U5 1,2 INTEGRATED CIRCUI T, ECL 04173 MClDI31P 045239 I 

Dual D M-S Flip-Flop 

U6 1 ,2 INTEGRATED CIRCUIT, LIN MSC 01295 SN72311P 103943 2 
Differential Volt Comparato 

U7 1,2 Same as U6 
U8 1,2 INTE GRATED CIRCUIT , ECL MSI 04713 MCIOI38P 103837 I 

2 5 Cou nter >100 MHz 
U9 I ,2 INTEGRATED CIRCUIT, TTL SSI 01295 SN74LS05N 116113 I 

Hex Inverter 
UIO 1,2 INTEGRATED CIRCUIT, CMOS 04713 MCI40816CP 116101 I 

Quad 2-Input AND Gate 

U11 I ,2 INTEGRATED CIRCUIT, TTL SSI 01295 SN74LS08N 103967 1 
Quad 2-I nput AND Gate 

UI2 1,2 INTEGRATED CIRCUIT , TTL MSI 01295 SN74LSI96N 103164 I 
Presettable BCD Cou nter 

UI3 I ,2 INTEGRATED CIRCUI T, ECL 04713 MCIOl24L 045226 I 
Quad TTL to ECL Transl ator 

UI4 1,2 INTEG RATED CIRCUIT, ECL 04713 MCIOl25L 045226 1 
Quad Translator 

U15 1,2 INTEGRATED CIRCUIT, ECL 4713 MCIO IOOP 103712 I 
4 2-lnput NOR Gate 

UI6 1,2 INTEGRATED CIRCUIT 52542 045008 045008 4 
Resistor Modua l 4-12 k 

U17 I ,2 Same as U16 
UI8 I ,2 Same as U16 
UI9 I ,2 Same as U16 

62458/62468 -9-85 
Used On Code: I = 62456; 2 = 62468 

6-27 
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I 
REPLACEABLE PARTS LI ST 

TITlE AS, Display logic PC Assembly 06769402 Rev A 
USE D MFR'S MANU FACTURER'S SD STOCK 

ITEM AEF ON COMPONEN T DESCRIPTION CODE PART NUMBER NUMBER T/ Q 

6 1,2 BOARD, PC 52542 067694 067694 1 

Cl 1 ,2 CAPAC ITOR , Tant 56289 196DI05X9035HAI 103716 1 
1 .F 10%, 35 V 

C2 1 ,2 CAPAC ITOR, Ceramic 71590 UK50-103 117351 1 
. 01 .F 20% , 50 V 

C3 1,2 CAPACITOR, OM 72136 DM15ED220JO 100068 2 
22 pF 5% , 500 V 

C4 1,2 Same as C3 
C5 1,2 CAPACITOR, Ta nt 56289 196D227X9010TAI 103497 1 

220 .F 10%, 10 V 

C6 1,2 CAPACITOR , Ceramic 71590 UKI0- 503 100122 4 
t hru . 05 . F +80- 20%, 12 V 
C9 

CRI 1 ,2 DIODE, Signa' 50 V 03508 IN4151 100385 3 
CR2 1 ,2 Same as CR I 
CR3 1,2 Same as CR I 

Rl 1,2 RESISTOR , CC 01121 B85635 101823 1 
56 k 5%, 1/4 W 

R2 1,2 RESISTOR, CC rl121 BB I045 101976 2 
100 k 5%, 1/8 W 

R3 1,2 Same as R2 
R4 1,2 RESISTOR , CC p1121 BB1235 101975 1 

12 k 5%, 1/8 W 
R5 1,2 RESISTOR, CC p1121 BB I035 101697 2 

10 k 5%, 1/8 W 

R6 1,2 Same as R5 
R7 1,2 RESI STOR, CC 1121 BB4705 101707 7 
thru 47 a 5%, 1/8 W 
R13 

Ul 1,2 INTEGRATED CIRCUIT , CMOS 4713 MC14050BCP 103492 1 
Inverted Buffer 

U2 1 ,2 INTEGRATED CIRCUI T, CMOS 4713 MC 145198CP 045288 2 
4- bit AND /OR Selector 

U3 1,2 INTEGRATED CIRCU IT, CMOS 4713 MC140818CP 116101 1 
Quad 2- Input AND Gate 

U4 1,2 INTEGRATED CIRCUIT, CMOS 4713 MC14049U8CP 103217 3 
Hex Inverter Buffer 

U5 1,2 Same as U4 

U6 1,2 Same as U4 
U7 1 ,2 INTEGRATED CIRCUIT , MOS 5261 LS7030 117851 1 

Counter Latch 

Used On Code: 1 = 6245B; 2 = 62468 
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REPLACEAB LE PARTS LI ST 

TITLE A8, Display Logic PC Assembly 06769402 (Cont'd) 
USED MFA'S MANUFACTURER'S SO STOCK 

I T EM REF ON COMPON ENT DESCRIPTION CODe PART NUMBER NUMBER T/a 

U8 1,2 INTEGRATEO CIRCUIT , LIN MSC 18324 NE555V 045208 1 
Wide Range Timer 

U9 1,2 INTEGRATEO CIRCUIT, TTL MIS 01295 SN74247N 103314 1 
BCO 7- Segment Oecoder 

UI0 1 ,2 INTEGRATEO CIRCUIT , CMOS 04713 MC14508BCP 117257 1 
2-4 Bit Latch 

U11 1,2 INTEGRATEO CIRCUIT, CMOS 02735 MC14073BE 103941 1 
3 3- Input AND Gate 

U12 1,2 Same as U4 
U13 1,2 INTEGRATED CIRCUIT , CMOS 04713 MCI4077B 117672 1 

4 2- Input Ex NOR Gate 
U14 1 ,2 INTEGRATED CIRCUIT , CMOS 04713 MC 14510BCP 045287 1 

BCD Presettab1e Up-Down Ctr 

XU7 1,2 SOCKET, IC 40-pin 73803 C88-40-01 117159 1 
XUI0 1,2 SOCKET , IC 24-pin 73803 C84-24-02 103845 1 

57 1,2 CONNECTOR , Pin 30146 929838- 01 -13 117889 1 

6245B/6246B-9-85 
Used On Code : 1 = 6245B; 2 = 6246B 
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,1 

REPLACEABLE PARTS LIST 

TITLE AI0, FLACTO Logic PC Assembly 06759901 Rev F 
USED MFA'S MANU FACTURER'S SD STOCK 

ITEM REF ON COMPONEN T DESCRIPTION CODe PART NUMBER NUMBER TIO 

6 1,2 BOARD, PC 52542 067599 067599 1 

Cl 1 ,2 CAPAC ITOR, Tant 56289 196DI05X9035HAI 103716 1 
1 .F 10%, 35 V 

C2 1 ,2 CAPAC ITOR, Mica 72136 DM15FDI0IJG 100173 2 
100 pF, 5% 

C3 1,2 CAPAC ITOR, Ceramic 71590 UKI0- I04 100120 1 
.1 . F +80-20% , 10 V 

C4 1 ,2 CAPACI TOR, Ceramic 71590 CW15CI02M 100251 7 
1000 pF 20%, 50 V 

C5 1 ,2 CAPAC ITOR, Mica 72136 DM15ED330JO 100175 1 
33 pF 5%, 500 V 

C6 1 ,2 Same as C4 
C7 1 ,2 Same as C4 
C8 1,2 Same as C4 
C9 1,2 CAPACITOR, Ceramic 71590 UKIO- 503 100122 10 
thru .05 .F +80-20%, 12 V 
CI5 

C16 1,2 Same as C4 
C17 1,2 Same as C4 
C18 1,2 CAPACITOR, Tant 56289 150DI06X902062 100063 1 

10 .F 10%, 20 V 
Cl9 1 ,2 CAPACITOR , Tant 56289 150DI07X9010R2 100119 1 

100 .F 20%, 10 V 
C20 1,2 Same as C9 

C21 1,2 Same as C9 
C22 1,2 Same as C2 
C23 1,2 Same as C4 

CRI 1,2 DIODE, Signal 50 V 03508 1N4151 100385 4 
CR2 1 ,2 Same as CRI 
CR3 1,2 Same as CRI 
CR4 1,2 Same as CRI 

J l 1 ,2 CONNECTOR, RF Rect angular 98291 51-053-0000 103173 1 

Ql 1,2 TRANSISTOR , SINPN 40 V 04713 2N3906 101378 4 
Q2 1,2 TRANSISTOR, SINPN 15 V 07263 PN4275-18 102716 3 
Q3 1,2 Same as Q2 
Q4 1 ,2 Same as Ql 
Q5 1,2 Same as Q2 

6-30 
Used On Code: 1 = 62456; 2 = 62466 
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REPLACEABLE PARTS LIST 

TI T LE A10, FLACTO LOgic PC Assembl y 06759901 (Cont'd) 
USED MFR'S MANUFACTU RE R'S SO STOCK 

I T EM AEF ON COMPONENT D ESCRIPTION COD E PART NUMBE R NUMB ER T/O 

R1 1 ,2 RESISTOR, CC 01121 662205 101959 1 
2.0 M 5%, 1/8 W 

R2 1,2 RESISTOR, CC 01121 661035 101697 14 
10 k 5%, 1/8 W 

R3 1 ,2 RESISTOR, CC 01121 666825 101716 1 
6.8 k 5%, 1/8 W 

R4 1 ,2 RESISTOR , CC 01121 661025 101711 4 
l k5% , 1/8W 

R5 1,2 Same as R2 

R6 1,2 Same as R4 
R7 1 ,2 RESI STOR , CC 01121 664725 101792 2 

4. 7 k 5%, 1/8 W 
R8 1 ,2 Same as R2 
R9 1 ,2 RESISTOR, CC 01121 663915 101708 1 

390 n 5%, 1/8 W 
RIO 1,2 Same as R2 

R11 1 ,2 Same as R2 
R12 1,2 Same as R2 

~1121 R13 1 ,2 RESISTOR, CC 661055 101695 1 
1 M 5% , 1/8 W 

R14 1,2 Same as R2 
R15 1,2 Same as R2 

R16 1,2 Same as R7 
R17 1,2 Same as R2 
R18 1 ,2 RESISTOR, Vari able ~0294 3329W- I- I03 101937 1 

10 k 20% , 1/2 W 
R19 1 ,2 RESISTOR , CC PU21 862725 101803 1 

2.7 k 5% , 1/8 W 
R20 1,2 Same as R2 

R21 1,2 RESISTOR . CC P1121 881045 101976 1 
100 k 5% , 1/8 W 

R22 1 ,2 RESISTOR, CC P1121 661015 101701 2 
100 n 5%, 1/8 W 

R23 1 ,2 Same as R2 
R24 1 ,2 RESISTOR , CC 1121 B64715 101709 3 

470 n 5% , 1/8 W 
R25 1 ,2 Same as R2 

R26 1 ,2 RESISTOR, CC 1121 6B5635 101823 1 
56 k 5%, 1/4 W 

R27 1,2 Same as R4 
R28 1,2 RESISTOR, CC 1121 663025 101913 1 

3.0 k 5%, 1/8 W 

Used On Code: 1 = 62456; 2 = 62466 
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REPLACEABLE PARTS LIST 

TITLE AI0. FLACTO Logic PC Assembly 06759901 (Cont'd) 
USED MFA 'S MANUFACTURER'S SD STOCK 

ITEM REF ON COMPON ENT DESCRIPTI ON CODe PA RT NUMBE R NUMBER T/a 

R29 1.2 RESISTOR, CC 01121 BB3325 101713 1 
3. 3 k 5%. 1/8 W 

R30 1 ,2 RESISTOR, CC 01121 BB2215 101798 2 
220 n 5%. 1/8 W 

R31 I ,2 Same as R22 
R32 1,2 Same as R30 
R33 1.2 RESISTOR. CC 01121 662245 102040 1 

220 k 5% , 1/8 W 
R34 1.2 RESISTOR , CC 01121 BB3315 101704 7 

330 n 5%, 1/8 W 
R35 1.2 Same as R34 

R36 1.2 Same as R34 
R37 1.2 Same as R34 
R38 1,2 Same as R2 
R39 1,2 Same as R4 
R40 1,2 Same as R24 

R41 1,2 Same as R24 
R42 1,2 Same as R2 
R43 1,2 RESISTOR, CC 01121 BB I835 101699 2 

18 k 5%. 1/8 W 
R44 1,2 Same as R43 
R45 1,2 Same as R34 

R46 1,2 Same as R34 
R47 1,2 Same as R34 

Ul 1,2 INTEGRATED CI RCUIT , TTL SSI 01295 SN74LS32N 103972 I 
Quad 2- Input OR Gate 

04713 U2 1,2 INTEGRATED CIRCUIT , CMOS MC140818CP 116101 2 
Quad 2-I nput AND Gat e 

U3 1,2 INTE GRATED CIRCUI T. CMOS 04713 MC140716CP 103940 1 
Quad 2-Input OR Gate 

U4 1.2 INTEGRATED CIRCUIT , CMOS 04713 MC14013BCP 103199 4 
Dual 0 Fli p-F lop 

U5 I ,2 Same as U4 

U6 I ,2 INTEGRATED CIRCUIT, ECL 04713 MCI0231L 045227 3 
Dua l 0 M-S Fl ip/Flop 

U7 I ,2 INTE GRATED CIRCUI T, TTL SSI 01295 SN74LS74AN 103132 1 
Dual 0 Fl ip- Flop 

U8 1,2 INTEGRATED CIRCUI T. CMOS 02735 MC14049BCP 103717 2 
Hex Invert er Buffer 

-Used On Code: 1 - 6245B; 2 - 6246B 
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REPLACEAB LE PA RTS LIST 

TITLE A10, FlACTO logi c PC Assembly 06759901 (Cont'd) 
USED MFR'S MANUFACTU RER'S SO STOCK 

ITEM R EF ON COMPONEN T DESCRIPTION CODE PAR T NUMB ER NUMBER Tla 

U9 1,2 INTEGRATED CIRCUIT , CMOS 04713 MC14526BCP 117144 2 
Pro9rammabl e l / N 

U10 1,2 Same as U2 

U11 1,2 Same as U4 
U12 1,2 Same as U4 
U13 1,2 Same as U6 
U14 1 ,2 INTEGRATED CIRCUIT, TTL SSI 01295 SN74LS191N 103982 2 

Sync Binary Up/ Down Counter 
U15 1,2 Same as U14 

U16 1,2 Same as U9 
U17 1,2 INTEGRATED CIRCUIT, CMOS 04713 MS14040BCP 117143 1 

12 Bi t Binary Counter 
U18 1,2 Same as U8 
U19 1,2 INTEGRATED CIRCUIT, CMOS 04713 MC14520BCP 117278 1 

Dual 4-B it Up Counter 
U20 1,2 INTEGRATED CIRCUIT , ECl 04713 MCl0102P 103025 1 

Quad 2- Input NOR Gate 

U21 1 ,2 IN TEGRATED CIRCUIT, l IN MSC 01295 SN72311 P 103943 3 
Diff . Vol t Comparator 

U22 1,2 Same as U21 
U23 1,2 Same as U21 
U24 1,2 INTEGRATED CIRCUIT, LIN MSC 18324 NE555V 045208 1 

Wi de Range Timer 
U25 1,2 INTEGRATED CIRCUIT , TTL SSI r1295 SN74LS123N 103976 1 

Dual Ret r i gger One Shot MV 

U26 1,2 Same as U6 

120 1,2 TERMI NAl, Press 198921 001-1007 100575 2 

Used On Code: 1 = 6245B; 2 = 6246B 
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TITLE 

ITEM 

6 

6- 34 

RE PLACEABLE PARTS LIST 

All, lO/Shifter PC Assembly 06759802 Rev A 
USED M FR 'S MANU FACTURER'S SO STOCK 

RE F ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER TIO 

1 ,2 BOARD , PC 52542 067598 067598 1 

Cl 1,2 CAPAC ITOR, DM 72136 DM15FD22l JO 100220 2 
220 pF 5%, 500 V 

C2 1,2 CAPACITOR, Cerami c 71590 UK25-333 100333 I 
.033 . F 20%, 25V 

C3 I ,2 CAPACITOR , Mi ca 72136 DMI5ED560JO 100179 I 
56 pF 5%, 500 V 

C4 1,2 CAPAC ITOR , Mica 72136 DMI 5FDIOIJO 100173 2 
100 pF 5% , 500 V 

C5 1,2 Same as R4 

C6 I ,2 CAPACITOR, Cerami c 71590 CWI5Cl02M 100251 12 
1000 pF 20%, 50 V 

C7 1,2 Not Used 
C8 1,2 Same as C6 
C9 1,2 CAPACITOR, DM 72136 DMI5FD221JO 100219 2 

150 pF 5% , 500 V 
CIO 1,2 Same as C6 

Cll 1,2 Same as C6 
Cl2 I ,2 Same as C6 
CI3 I ,2 CAPAC ITOR, Tant 6289 150DI07X9010R2 100 119 3 

100 . F 20%, 10 V 
CI4 I ,2 CAPACITOR, Chi P 6733 SB31BX563MP 100257 2 

0. 056 . F 20%, 100 V 
CI5 I ,2 CAPAC ITOR, Variabl e 2982 513-012AI -5 103935 I 

1-5 pF 100 V 

Cl6 1,2 CAPAC ITOR, Tant 6289 150DI05X9035A2 100082 2 
I . F 10%, 35 V 

Cl7 1,2 Same as C16 
C18 1,2 CAPAC ITOR, Ceramic 1590 UK50-103 117351 1 

.01 . F 20%, 50 V 
Cl9 1,2 Same as C1 
C20 1 ,2 CAPACITOR , Mi ca 2136 DM19FD202JO 100117 1 

2000 pF 5%, 500 V 

C21 1,2 CAPAC ITOR, Ceramic 9660 801-000- Z5U-47 2M 100077 1 
4700 pF 20% . 500 V 

C22 1 ,2 Same as C6 
C23 1 .2 CAPACITOR, Ceramic 1590 UKlO-104 100120 6 

.1 .F +80- 20% , 10 V 
C24 1,2 Same as C13 
C25 1 .2 Same as C23 

Used On Code: 1 = 62456; 2 = 62466 
62456/ 6246B-9-85 
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REPLACEABLE PARTS LIST 

TITLE All, LO/Shifter PC Assembly 06759802 (Cont'd) 
USED MFA'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONEN T D ESCRIPTION CODE PART NUMBER NUMBER T/Q 

C26 1 ,2 Same as C23 
C27 1 ,2 Same as C6 
C28 1 ,2 Same as C6 
C29 1,2 Same as C13 
C30 1,2 CAPACITOR, DP Cerami c 56289 2C37Z5UI04M0508 1001 78 1 

0.1 uF 20%, 50 V 

C31 1 ,2 Same as C6 
C32 1,2 Same as C23 
C33 1,2 Same as C23 
C34 1,2 Same as C6 
C35 1,2 Same as C23 

C36 1,2 Same as C9 
C37 1,2 Same as C6 
C38 1,2 Same as CI4 
C39 1,2 Same as C6 

CRI 1,2 DIODE, Signal 70 V 28480 5082-2800 100442 2 
CR2 1,2 DIODE, Signa l 50 V 03508 IN4151 100385 4 
CR3 1 ,2 Same as CR2 
CR4 1,2 Same as CRI 
CR5 1,2 DIODE, Variabl e 04713 SMV1266 100453 1 

CR6 1,2 Not Used 
CR7 1,2 Same as CR2 
CR8 1,2 Same as CR2 

Ll 1,2 INDUCTOR, Wire l oop 52542 06 7831 067831 1 
l 2 1,2 INDUCTOR, Fixed 270 uH DKM-270 117094 2 
l3 1,2 Same as l 2 
l4 1,2 CORE , Tarot 02114 56- 590-65/38 100686 1 
l5 1,2 INDU CTOR, 8ead Mod 52542 112420 112420 2 

l 6 1,2 Same as LS 

Ql 1,2 TRANSISTOR, SINPN 20 V r2735 2N5109 106591 2 
Q2 1 ,2 Same as Ql 
Q3 1,2 TRANSISTOR, J FET N- Channel ~1295 2N4393 101417 1 
Q4 1,2 TRANSISTOR, SINPN ~4713 MPS-AI2 101396 1 
Q5 1,2 TRANSISTOR, SINPN 40 V P4713 2N3906 101378 1 

Q6 1,2 TRANSISTOR, SINPN 12 V ~471 3 2N5179 101388 11 
Q7 1,2 TRANS 1 STOR , SINPN 40 V P4713 2N3904 101377 1 

Used On Code: 1 = 62458; 2 = 62468 
6-35 62458/62468- 9- 85 
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REPLACEABLE PARTS LIST 

TI TLE All. LO/Shifter PC Assembly 06759802 (Cont'd) 
USED MFR'S MANUFACTURER'S 

ITEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER 

R1 1.2 RESISTOR. CC 01121 CB5635 
56 k 5%, 1/4 W 

R2 1,2 RESISTOR. CC 01121 BB I035 
10 k 5%, 1/8 W 

R3 1,2 Same as R2 
R4 1 ,2 RESISTOR, CC 01121 BB6815 

680 n 5%, 1/8 W 
R5 1 ,2 RESISTOR, CC 01121 666825 

6.8 k 5%, 1/8 W 

R6 1.2 RESISTOR , CC 01121 661045 
100 k 5%. 1/8 W 

R7 1,2 RESISTOR. CC 01121 CB1245 
120 k 5%, 1/4 W 

R8 1.2 RESISTOR, CC 01121 CB1I45 
110 k 5%. 1/4 W 

R9 1,2 RESISTOR, CC 01121 661245 
120 k 5%, 1/8 W 

RIO 1,2 RESISTOR, CC 01121 CB4735 
47 n 5%. 1/4 W 

RlI 1,2 RESISTOR, Variable 80294 3299P-I -103 
10 k 10% •. 5 W 

R12 1,2 Same as R6 
R13 1,2 RESISTOR, CC Oll2l BB5635 

56 k 5%, 1/4 W 
R14 1,2 RESISTOR, Va ria ble 80294 3329W-I-104 

100 k 20%, . 1/2 W 
R15 1.2 RESISTOR. CC 01121 BBI025 

lk5%,l /8 W 

R16 1,2 Same as R2 
R17 1.2 RESISTOR, CC Oll21 CB3335 

33 k 5%, 1/4 W 
R18 1.2 Same as R17 
R19 1,2 RESISTOR, CC Oll21 CB6845 

680 k 5%, 1/4 W 
R20 1,2 RESISTOR, CC Oll21 CBI035 

10 k 5% , 1/4 W 

R21 1,2 RES I STOR. CC 01121 C82235 
22 k 5%, 1/4 W 

R22 1,2 RESISTOR, CC Oll 21 C81335 
13 k 5%, 1/4 W 

R23 1,2 RESI STOR, CC 01121 CBI015 
100 n 5%, 1/4 W 

Used On Code: 1 = 62456; 2 - 62466 
6-36 

SO STOCK 
NUMBER TIQ 

101670 2 

101697 4 

101972 1 

101716 1 

101976 2 

101580 1 

101617 1 

101825 1 

101574 I 

117974 1 

101823 

101934 1 

1017ll 2 

101576 2 

101675 1 

101570 2 

101572 1 

101594 1 

101609 5 

62456/6246B-9-85 
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REPLACEABLE PARTS LIST 

TITLE All , LO/Shifter PC Asseably 06759802 (Cont'd) 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER NUMB ER T/a 

R24 1,2 RESl STOR, CC 01121 CB3315 101536 8 
330 n 5%, 1/4 W 

R25 1,2 RES1STOR, CC 01121 BB3315 101704 2 
330 n 5%, 1/8 W 

R26 1,2 Same as R25 
R27 1,2 Same as R24 
R28 1,2 Same as R24 
R29 1,2 RESl STOR, CC 01121 BB2715 101703 2 

270 n 5%, 1/8 W 
R30 1,2 RES1STOR, CC 01121 CB4715 101625 4 

470 n 5%. 1/4 W 

R31 1,2 Same as R30 
R32 1,2 Same as R29 
R33 1,2 Same as R24 
R34 1,2 RESISTOR, CC 01121 CB1815 101668 1 

IBO n 5%, 1/4 W 
R35 1,2 RESISTOR, CC 01121 CB1805 101727 1 

18 n 5%, 1/8 W 

R36 1,2 RESISTOR, Variable 80294 3386H-1- 500 117934 1 
50 n 20% •• 5 W 

R37 1,2 RESISTOR, CC 01121 CB2215 101566 1 
220 n 5%, 1/4 W 

R38 1,2 RESISTOR, Variabl e ~0294 3329W-1-103 101937 3 
10 k 20%, 1/2 W 

R39 1,2 RESISTOR. CC p1121 C84725 101598 4 
4.7 k 5%, 1/4 W 

R40 1,2 Same as R38 

R41 1,2 Same as R39 
R42 1,2 RESI STOR , CC 1121 CB2725 101599 2 

2.7 k 5%, 1/4 W 
R43 1,2 Same as R42 
R44 1,2 RESISTOR, CC 1121 BB2215 101798 4 

220 n 5% , 1/8 W 
R45 1,2 Same as R44 

R46 1,2 Same as R44 
R47 1,2 Same as R44 
R48 1,2 Same as R24 
R49 1,2 Same as R24 
R50 1,2 Same as R23 

R51 1,2 Same as R23 
R52 1,2 Same as R23 

Used On Code: 1 = 62458; 2 = 6246B 
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REPLACEABLE PA RTS LI ST 

TITLE All . La/Shifter PC Assembly 06759802 (Cont'd) 
USED MFR'S MANUFACTURE R'S SO STOCK 

ITEM REF ON COMPONEN T DESC RI PTI ON CODe PAR T NUMB ER NUMBER T /Q 

R53 1.2 Same as R23 
R54 1.2 Same as R24 
R55 1.2 Same as R24 

R56 1.2 Same as R30 
R57 1 .2 Same as R30 
R58 1 .2 Same as R20 
R59 1.2 Same as R2 
R60 1.2 RESISTOR, CC 01121 BB8225 101799 2 

8. 2 k 5%. 1/8 W 

R61 1.2 Same as R38 
R62 1,2 Same as R39 
R63 1,2 RESISTOR, CC 01121 CB2235 101610 2 

220 k 5%, 1/4 W 
R64 1.2 Same as R63 
R65 1.2 RESISTOR, CC 011 21 CB1635 101593 1 

16k%,1/ 4W 

R66 1,2 RESISTOR, CC 01121 CB1525 101577 1 
1.5 k 5%, 1/4 W 

R67 1,2 Same as R39 
R68 1 ,2 Same as R15 
R69 1.2 RESISTOR . CC 01121 CB1025 101569 1 

l k5%, 1/ 4W 
R70 1.2 Same as Rl 

R71 1,2 RESISTOR, CC 011 21 BB2735 101952 1 
27 k 5%. 1/8 W 

R72 1,2 RESISTOR , Var iabl e 80294 3329W-I-I02 101893 2 
1 k 20%. 1/2 W 

R73 1 ,2 RESISTOR. CC 01121 BB3345 102014 1 
330 k 5% , 1/8 W 

R74 1,2 Not Used 
R75 1.2 RESISTOR. CC 01121 BB4725 101742 1 

4. 7 k 5%, 1/8 W 

R76 1,2 RESISTOR, CC 01121 BB4705 101707 1 
47 n 5%. 1/8 W 

101121 R77 1,2 RESISTOR, CC CB1205 101756 1 
12 n 5%. 1/4W 

~1l2 1 R78 1,2 RESISTOR, CC BB1815 101720 1 
180 n 5%, 1/8 W 

~1l21 R79 1.2 RESISTOR, CC ' BB1315 101914 1 
130 n 5% , 1/8 W 

R80 1,2 RESISTOR, CC 
100 n 5%, 1/8 W 

~1121 BB1015 101701 2 

6-38 
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REPLACEABLE PARTS LIST 

TI TLE All, lO/Shifter PC Assembly 06759802 (Cont'd) 
USED MFR 'S MANU FACTURER 'S SO STOCK 

ITEM REF ON COMPON ENT DESCRIPTION CODE PART NUMBER NUMBER TID 

R81 1,2 RESISTOR, CC 01121 C81805 101727 1 
18 0 5% , 1/8 W 

R82 1,2 RESISTOR , CC 01121 C82715 101542 1 
270 Q 5%, 1/ 4 W 

R83 1,2 Same as R72 
R84 1,2 RESISTOR, CC 01121 881515 101702 1 

150 0 5%, 1/ 8 W 
R85 1,2 Same as R80 

R86 1,2 RESISTOR, CC ~1121 883305 101811 1 
33 Q 5%, 1/ 8 W 

Ul 1,2 INTEGRATED CIRCUIT, ECl SSI ~4713 MCl0216l 045276 2 
Tripl e Line Receiver 

~4713 U2 1,2 INTEGRATED CIR CUIT, ECl MC10231l 045227 1 
Dual 0 M-S Flip/ Flop 

P1295 U3 1,2 INTEGRATED CIRCUIT, lIN MSC SN72311P 103943 3 
Differential Volt Comparator 

P2735 U4 1,2 INTEGRATED CIRCUIT CA3130T 103231 2 
Operational Amplifier 

U5 1,2 Same as U3 

U6 1,2 INTEGRATED CIRCUIT , ECl P4713 MCI0I07P 103179 1 
3-Exclusive OR/NOR Gate 

U7 1,2 Same as Ul 
U8 1,2 Same as U4 
U9 1,2 INTEGRATED CIRCUIT 7014 lM324N 103198 1 

Operat i onal Amplifier 
UI0 1,2 Same as U3 

Ull 1,2 INTEGRATED CIRCUIT 7014 lM201AH 025758 1 
Operational Amplifier 

181 1,2 TERMINAL, Press 8921 001 -1007 100575 3 
183 1,2 TIE, Cable 6906 MS3367-4-9 100753 1 
184 1,2 JUMPER 5210 l-2007-1 102879 2 

186 1.2 ASSEM8lY , Coax Cable 2542 06783001 06783001 3 
187 1,2 ASSEMBLY, Coax Cab l e 2542 06783003 06783003 1 
192 1 ,2 ASSEMBLY , Coax Cable 2542 08313501 08313501 1 

Used On Code: 1 = 62458; 2 = 62468 
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REPLACEABLE PARTS LI ST 

T I TLE A12 . LIF/NI F PC Assembly 06759701 Rev G 
USED MFR'S MANU FACTU RER'S SO ST OCK 

ITEM REF ON COMPONEN T DESC RI PTION COD E PART NUMBER NUMBE R T/Q 

6 1.2 BOARD . PC 52542 067597 067597 1 I 
Cl 1.2 CAPACITOR. Tant 56289 1960105X9035HAl 103716 9 

1 "F 10%. 35 V 
C2 1 .2 Same as Cl 
C3 1.2 CAPACITOR. DP Ceramic 56289 2C37Z5UI04M050B 100178 11 

0.1 "F 20% . 50 V 
C4 1.2 CAPACITOR . Ceramic 71590 CW15CI02M 100251 4 

1000 pF 20% . 50 V 
C5 1.2 Same as Cl 

C6 1.2 Same as C3 
C7 1 .2 Same as C3 
C8 1.2 Same as C3 
C9 1.2 CAPACITOR. Mica 72136 OM15ED470JO 100171 1 

47 pF 5% . 500 V 
CI0 1.2 Not Used 

Cll 1.2 CAPACITOR . DM 72136 DM15FD331JO 100276 2 
330 pF 5%. 500 V 

C12 1.2 Same as Cl 
C13 1.2 CAPACITOR. Ceramic 71590 UK50-103 117351 2 

.01 "F 20%. 50 V 
C14 1 .2 Same as Cl 
C15 1.2 CAPACITOR. Ceramic 

2200 pF 20% . 200V 
fl2159 RH06CX222M 100124 1 

Cl6 1.2 CAPAC ITOR. DM 2136 OM15E0820JO 100172 1 
82 pF 5%. 500 V 

C17 1.2 Not Used 
C18 1.2 Same as C4 
C19 1.2 CAPACI TOR. Ceramic 2159 G505BX104K 100155 1 

0. 1 "F 10% . 50 V 
C20 1.2 Same as Cl 

C21 1.2 Same as C3 
C22 1.2 Same as C4 
C23 1 .2 Same as C4 
C24 1.2 Same as C13 
C25 1.2 Same as C3 

C26 1.2 Same as C3 
C27 1,2 CAPACITOR. OM 1236 OM15ED330JO 100175 1 

33 PF 5% . 500 V 
C28 1.2 Same as Cl 
C29 1.2 Same as C3 
C30 1.2 Same as C3 

6- 40 
Used On Code: 1 = 6245B ; 2 = 6246B 
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REPLACEABLE PARTS LI ST 

TITLE A12, LIF/ NIF PC Assembl y 06759701 (Cont'd) 
USED M FR'S MANU FACTU RER'S SD STOCK 

ITEM REF ON COMPONEN T DESCRIPTION CODE PART NUMBER NUMBER T/O 

C31 1,2 CAPAC !TOR, OM 72136 OM15E0680JO 100239 I 
68 pF 5%, 500 V 

C32 I ,2 Same as Cl 
C33 1,2 Same as Cl 
C34 1,2 CAPACITOR, Ceramic 71590 UKI0- I04 100120 2 

.1 "F +80- 20% , 10 V 
C35 1,2 CAPACI TOR, Variable 72982 518-000G7-40 117855 2 

7-40 pF 

C36 1,2 Same as C35 
C37 1,2 Same as Cll 
C38 1,2 Same as C34 
C39 1,2 CAPAC ITOR , Ceramic 91418 TYPE B 100076 I 

. 001 "F 20%, 1 kV 
C40 1,2 Same as C3 

C41 1,2 Same as C3 

CRI 1,2 DIODE, S'ignal 70 V 28480 5082-2800 100442 2 
CR2 1,2 Same as CRl 
CR3 1 ,2 Not Used 
CR4 1,2 DIODE, Signal 50 V 03508 IN4151 100385 1 

Ll 1,2 INDUCTOR, Fi xed 100 ~H 10% 00213 WEE - WEE-IOO 101320 2 
L2 1,2 INDUCTOR , Fi xed 1.2 "H, 10% 00213 WEE -1.2 103334 I 
L3 1,2 INDUCTOR, Fi xed 6.8 "H 10% 00213 WEE-6.8 101300 1 
L4 1,2 INDUCTOR, Fi xed 1.5 "H 00213 WEE-WEE- l.5 101326 1 
L5 1,2 INDUCTOR, Fixed 1000 "H 5% 00213 WEE- lOOO 101303 2 

L6 1,2 INDUCTOR , Fixed 1.8 "H 00213 WEE- WEE-I0 103187 . 1 
L7 1,2 INDUCTOR , Fixed 10 "H 10% 00213 WEE- WEE-lO 101317 2 
L8 1,2 Same as L1 
L9 1,2 INDUCTOR , Fixed 470 "H 10% 00213 WEE- WEE-470 101321 1 
LlO 1,2 Same as L7 

Lll 1,2 Same as L5 

Ql 1,2 TRANSISTOR, SINPN 15 V 07263 PN4275-18 102716 2 
Q2 1,2 Same as QI 
Q3 1,2 TRANSISTOR, SIPNP 12 V 07263 PN4258- 18 102675 2 
Q4 1,2 TRANSISTOR, SINPN 40 V 04713 2N3904 101377 1 
Q5 1,2 Same as Q3 

Rl 1,2 RESISTOR , CC 01121 CBI015 101609 2 
100 0 5%, 1/4 W 

R2 1,2 RESISTOR, CC 01121 BB1815 101720 1 
180 0 5%, 1/8 W 

Used On Code : 1 = 62 5B; 2 - -6245B/6246B-9-85 6 41 
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REPLACEABLE PARTS LIST 

TITLE AI2, LIF/NIF PC Assembly 06759701 (Cont'd) 
USED M FR 'S MANU FACTURER'S SO STOCK 

ITEM AE F ON COMPONENT DESCRIPTION CODe PART NUMBER NUMBER T/Q 

R3 1,2 RESISTOR, CC 01121 881825 101712 2 
1.8 k 5%, 1/8 W 

R4 1,2 RESISTOR, CC 01121 883925 101714 3 
3.9 k 5%, 1/4 W 

R5 1,2 RESISTOR, CC 01121 882215 101798 3 
220 Q 5%, 1/8 W 

R6 1,2 RESISTOR, CC 01121 661015 101701 3 
100 Q 5% , 1/8 W 

R7 1,2 RESISTOR , Va ri able 80294 3329H-1-101 101910 1 
500 Q 20%, 1/2 W 

R8 1,2 Same as R6 
R9 1,2 RESISTOR, CC 01121 682205 101706 1 

22 a 5%, 1/8 W 
RIO 1,2 RESISTOR, CC 01121 883315 101704 1 

330 Q 5% , 1/8 W 

Rll 1,2 RESISTOR, CC 01121 C82745 101769 1 
270 a 5%, 1/4 W 

R12 1 ,2 RESISTOR, CC 01121 882735 101952 1 
27 k 5%, 1/8 W 

RI3 1,2 RESISTOR, CC 01121 884745 101955 1 
470 k 5%, 1/8 W 

R14 1,2 RESISTOR, CC 01121 881035 101697 4 
10 k 5%, 1/8 W 

R15 1,2 RESISTOR, Variable 73138 62PAR5K 101845 1 
5 k 10% , 1/2 W 

RI6 1,2 Same as R4 
R17 1,2 Not Used 
R18 1,2 Same as R5 
R19 1,2 Same as R14 
R20 1,2 Same as RI4 

R21 1,2 RESISTOR, CC 01121 C81025 101569 2 
1 k 5% , 1/4 W 

R22 1,2 RESISTOR, CC J01121 886815 101972 2 
680 a 5%, 1/8 W 

R23 1,2 Same as R4 
R24 1,2 RESISTOR, CC J01121 881025 101711 1 

1 k 5% , 1/8 W 
R25 1,2 Same as Rl 

R26 1,2 Same as R14 
R27 1,2 Same as R3 
R28 1,2 Same as R21 

6-42 
Used On Code; 1 = 62458; 2 = 62466 
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REPLACEABLE PAins LIST 

TITLE A12, LIF/NIF PC Assembl y 06759701 (Cont'd) 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION COD E PART NUMBER NUMBER T/Q 

R29 I ,2 Same as R6 
R30 1,2 RESISTOR, CC 01121 882235 101797 1 

22 k 5% , 1/8 W 

R31 1,2 RESISTOR, CC 01121 B81045 101976 2 
100 k 5%, 1/8 W 

R32 1,2 Same as R31 
R33 1,2 RES I STOR, CC 01121 8B2735 101952 I 

27 k 5% , 1/8 W 
R34 1,2 Not Used 
R35 1,2 RESISTOR, CC 01121 BB6805 101700 1 

68 n 5%, 1/8 W 

R36 1,2 Same as R22 
R37 1.2 Not Used 
R38 1,2 Not Used 
R39 1 ,2 Same as R5 

UI 1,2 INTEGRATED CIRCUIT , LIN 04713 MC1357P 045216 2 
TV/FM Sound System 

U2 1.2 INTEGRATED CIRCUIT , LIN MSC 01295 SN72311P 103943 I 
Oiff . Volt Comparator 

U3 1,2 INTEGRATED CIRCUIT 04713 MC78Ll2ACP 117013 2 
Voltage Regulator 

U4 1,2 Same as Ul 
U5 I ,2 Same as U2 

129 1,2 ASSEMBLY, Coax Cable 52542 06783001 06783001 2 
133 1,2 SPACER, Swage 4-40 55566 3804-8-440-8-15 100973 3 
135 1,2 SHIELD, Can 52542 067758 067758 3 
137 1,2 SHILED, Can 52542 06775901 06775901 2 
140 1,2 SCREW, FHMS 4-40 x 1/4 96906 MS24693- C2 10072004 3 

141 1,2 SCREW, FHMS 4-40 x 5/16 96906 MS24693-C3 10072005 3 
145 1.2 TERMINAL, Press 98921 001-1007 100575 4 
147 I ,2 SHIELD, Can 52542 06775902 06775902 I 

Used On Code: 1 = 6245B; 2 = 6246B 
6245B/6246B-9-85 6- 43 
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REPLACEABLE PARTS LIST 

TITLE Feature 01, Oscillator 07759201 Rev A 
USED MFR'S MANUFACTURE R'S 

ITEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER 

1 1,2 ASSEMBLY, Opt i on 08 52542 07538601 
Std Timebase Osci llator 

3 1,2 ASSEMBLY, Opt i on 13 52542 08312401 
High Stabi l ity Osc ill ator 

Used On Code : 1 = 6245B ; 2 - 6246B 
6- 44 

SO STOCK 
NUMBER TIO 

07538601 AIR 

08312401 AIR 

, 

6245B/ 6246B-9-85 

I 
! 
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REPLACEABLE PARTS LI ST 

TI TLE Feature 01. Option 08 Std Ti.ebase Osci llator PC AssBibly 07538601 Rev 8 
USE D M FR 'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONEN T DESCRIPTION CODE PART NUMBER NUMBER T/Q 

5 1.2 FA8. PC Board 52542 075386 075386 1 

Cl 1.2 CAPACITOR. Tant 56289 1960105X9035HAI 103716 2 
1 .F 10%. 35 V 

C2 1.2 Same as Cl 

Ul 1.2 INTEGRATED CIRCUIT 04713 MC78L05ACP 11710! I 
Vol tage Regu l ator 

Yl 1.2 OSCILLATOR . TCXO 10 MHz 52542 100033 100033 I 

13 1.2 TERMI NAL, Swage 88245 13098-1 100508 3 
14 1.2 SPACER. Swage 06540 95458-A-0632-17 103881 4 

Used On Code: 1 62458; 2 = 62468 
62458/62468-9-85 6-45 
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REPLACEABLE PARTS LIST 

TITLE Feature 01, Option 13 High Stability Oscillator Assembly 08312401 Rev A 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER T/O 

C12 1,2 CAPACITOR, Tant 56289 1500105X9035A2 100082 2 
1 .F 10%, 35 V 

C13 1,2 Same as CI2 

CRI 1,2 DIODE, Rectifier 400 V 02735 IN5395 100413 4 
CR2 1,2 Same as CRI 
CR3 1,2 Same as CRI 
CR4 1,2 Same as CRl 

T2 1,2 TRANSFORMER 52542 067295 067295 1 

U3 1,2 INTEGRATED CIRCUIT 07263 UA7815KC 045282 1 
Voltage Re9ulator 15 V 

Yl 1,2 OSCILLATOR 52542 057829 057829 1 

XF2 1,2 FUSE POST 75915 345002 117381 1 

XU3 1,2 SOCKET, Transistor TO-3 06776 MO-3452-G 830099 1 

34 1,2 SCREW, PHMS 4-40 x 1 96906 MS51957-21 10062616 2 
36 1,2 SCREW, PHMS 6- 32 x 5/ 16 96906 MS51957-27 10063205 4 
37 1,2 SCREW, PHMS 6- 32 x 1/ 2 96906 MS51957-30 10063208 2 
38 1,2 WASHER, Split No.6 96906 MS35338-136 100712 6 
39 I ,2 WASHER, Flat No . 6 96906 MS15795-805 100704 4 

40 1,2 WASHER, Flat No.4 96906 MS15795-803 100703 2 
41 1,2 NUT, Kep 4-40 78189 511-041800-00 100941 2 
44 1,2 WASHER, Nylon Flat No.6 86928 5610-44-31 112609 I 
46 1,2 FUSE, S10-810 3AG 1/4A 71400 MOL 1/ 4 100600 2 

6- 46 
Used On Code: 1 = 62458; 2 = 62468 
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REPLACEABLE PARTS LI ST 

TITLE Feature 02 . Input Power 07768301 Rev A 
USED M FR'S MANU FACTURER'S SO STOCK 

I T EM RE F ON COMPONENT DESCRIPTION COD E PAR T NUMBER NUMBER T/O 

1.2 OPTION 01. 52542 07767101 07767101 A/R 
50- 60 400 Hz/I00 V 

1.2 OPTION 02 , 52542 07766401 07766401 A/R 
50- 60 400 Hz/115 V 

1,2 OPTION 03 52542 07767001 07767001 A/R 
50-60 400 Hz/125 V 

1.2 OPTION 04 52542 07766901 07766901 A/R 
50-60 400 Hz/215 V 

1.2 OPTION 05 52542 07766801 07766801 A/R 
50- 60 400 Hz/225 V 

1 ,2 OPTION 06 52542 07766601 07766601 A/R 
50-60 400 Hz/230 V 

1.2 OPTION 07 52542 07766701 07766701 A/R 
50-60 400 Hz/240 V 

Used On Code: 1 = 62458 ; 2 = 62468 
62458/62468-9-85 6-47 
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REPLACEABLE PARTS LIST 

TiTlE Feature 03, Control 07759301 Rev A 
USED, MFR'S MANU FACTU RER'S 

ITEM REF ON COMPONENT DE SC RI PTION CODe PART NU MBER 

1,2 OPTION 05 52542 08312301 
IEEE Std 488 

6- 48 
Used On Code: 1 = 62458; 2 = 62468 

SO STOCK 
NUMBER T/O 

08312301 AIR 

62458/ 62468-9-85 

I 
I 
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REPLACEABLE PARTS LIST 

TITLE Feature 03, Option 05 IEEE Std 488 Assembly 08312301 Rev A 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCR IPTION CODE PART NUMBER NUMBER TIQ 

16 A4 1,2 ASSEMBLY, Bus Interface PC 52542 08312201 08312201 1 
17 A5 1.2 ASSEMBLY, Counter Inter- 52542 08312101 08312101 1 

face PC 
19 S4 1.2 ASSEMBLY, Program 52542 07768001 07768001 1 

Switch PC 

21 1,2 SPACER, M-F 6-32 52542 075197 075197 2 
22 1,2 ASSEMBLY, Interface Cable 52542 075244 075244 1 
26 1,2 ASSEMBLY, Switch Cable 52542 075243 075243 1 

30 1,2 WASHER, Split No.4 96906 MS35338-135 100711 2 
31 1,2 SCREW, PHMS 4-40 x 3/8 96906 MS51957-15 10062606 2 
32 1,2 WASHER, Split No . 8 96906 MS35338-137 100713 2 

Used On Code: 1 = 6245B; 2 = 6246B 
6-49 6245B/6246B-9-85 
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TITLE 

ITEM REF 

6 

Cl 

C2 

C3 
C4 
C5 

C6 
C7 
C8 
C9 

CIO 

C11 
CI2 
C13 

CR I 
CR2 
CR3 

Ql 
Q2 
Q3 

RI 

R2 
R3 
R4 

R5 

R6 
R7 

R8 

R9 

RIO 

6-50 

REPLACEABLE PARTS LIST 

Feature 03, Option 05 A4, Bus Interface PC Assembly 08312201 Rev A 
USED MFR'S MANUFACTURER 'S SO STOCK 

ON COMPONENT DESCRIPTION CODE PART NUMBER NUMBER T/Q 

1,2 FAB, PC 80ard 52542 083122 083122 I 

1,2 CAPACITOR, Ceramic 71590 UKIO-104 100120 1 
.1 "F +80-20%, 10 V 

1.2 CAPAC ITOR, DM 72136 DMI5FDIOIJO 100173 6 
100 pF 5%, 500 V 

1.2 Same as C2 
1,2 Same as C2 
1.2 Not Used 

1,2 Same as C2 
1,2 Same as C2 
1,2 Same as C2 
1,2 CAPAC ITOR, Ceramic 71590 UKIO-503 100122 4 

.05 "F +80-20%, 12 V 
1,2 . Same as C9 

1,2 Same as C9 
1,2 Same as C9 
1,2 CAPACITOR, DP Ceramic 51642 200-100- COG202J 117783 1 

2.0 nF 5%, 100 V 

1,2 DIODE, Si9nal 50 V 03508 IN4151 100385 3 
1,2 Same as CRI 
1,2 Same as CRl 

1,2 Not Used 
1,2 TRANS ISTOR, SINPN 40 V 04713 2N3904 101377 2 
1,2 Same as Q2 

1,2 RESISTOR, CC 01121 BB3025 101913 4 
3.0 k 5%, 1/8 W 

1,2 Same as Rl 
1,2 Same as Rl 
1,2 RESISTOR , CC 01121 8B6225 101740 4 

6.2 k 5%, 1/8 W 
1,2 Same as R4 

1.2 Same as R4 
1,2 RESISTOR, CC ~1121 8BI045 101976 1 

100 k 5%, 1/8 W 
1,2 RESISTOR, CC pll21 BBI235 101975 8 

12 k 5%, 1/ 8 W 
1.2 RESI STOR, CC ~1121 B84735 101694 4 

47 k 5%, 1/ 8 W 
1,2 RESISTOR, CC P1121 886835 101822 I 

68 k 5%, 1/8 W 

Used On Code : I = 62458; 2 - 62468 
62458/62468-9-85 

I 
I 
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REPLACEABLE PARTS LIST 

TITLE Feature 03, Option 05 A4, Bus Interface PC Assembly 08312201 (Cont'd) 
USED MFA'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DE SCR I PTION CODe PAR T NUMBER NUMBER T/Q 

Rll 1,2 Not Used 
RI2 1,2 Same as R9 
RI3 1,2 RESISTOR, CC 01121 BB2235 101797 2 

22 k 5%, 1/8 W 
RI4 1,2 Same as R8 
RI5 1,2 Same as Rl 

RI6 I ,2 Same as R4 
R17 1,2 Same as R9 
RI8 1,2 Same as R9 
RI9 I ,2 Same as R8 
R20 1,2 Same as R8 

R21 1,2 Same as RI3 
R22 1,2 Same as R8 
R23 1,2 Same as R8 
R24 1,2 Same as R8 
R25 1,2 Same as R8 

UI 1,2 INTEGRATED CIRCUIT, CMOS 04713 MCl4049U8CP 103217 2 
Hex Inverter Buffer 

U2 1,2 INTEGRATED CIRCUI T, TTL SSI 01295 SN74l SION 103968 I 
3 3- Input NAND Gate 

U3 I ,2 INTEGRATED CIRCUIT , CMOS 04713 MCI4013BCP 103199 2 
Dual 0 Fli p-Fl op 

U4 1,2 Same as Ul 
U5 1,2 INTEGRATED CIRCUIT , TTL 04713 MC3446P 117021 3 

4- Bus Driver/Receiver 

U6 1,2 INTEGRATED CIRCUIT, CMOS 04713 MCI4011 BCP 103937 I 
Quad 2-I nput NAND Gat e 

U7 1,2 INTEGRATED CIRCUI T, CMOS 04713 MCI4081BCP 116101 I 
Quad 2-Input AND Gate 

U8 1,2 IN TEGRATED CIRCUI T, CMOS 04713 MC I4044B 117379 I 
4 R-S NAND latch 

U9 1,2 INTE GRATED CIRCU IT, CMOS 02735 MCI40738E 103941 1 
3 3-Input AND Gate 

UI0 1,2 INTEGRATED CIRCUIT 01295 SN74lS42N 103131 I 
BCD to DEC Decoder 

Ull 1,2 Same as US 
UI2 1,2 Same as U3 
U13 1,2 INTEGRATED CIRCUIT , CMOS 04713 MCl4071BCP 103940 1 

Quad 2- Input OR Gate 
U14 1 ,2 INTEGRATED CIRCUIT , PROM 52542 075027 
U15 1,2 INTE GRATED CIRCUIT 07263 93l24PC 117020 1 

5 Bit Comparat or 

useu un Loae: 1 - 0<°,"0; < = 
6245B/6246B-9-85 6-51 
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REPLACEABLE PARTS LIST 

TITLE Feature 03, Opti on 05 A4, Bus Interface PC Asseobly 08312201 (Cont' d) 
USED MFR'S MANU FACTUR ER'S SO STOCK 

I TEM REf ON COMPONENT DESCRIPTI ON CODE PART NUMBER NUMB ER TIC 

U16 1,2 Same as U5 
U17 1,2 RESISTOR, Module 4-12 k 52542 045008 045008 1 

XU14 1,2 SOCK ET , IC 71279 703- 1318-01 -041 117878 1 

95 1,2 CONNECTOR, PC 30146 922584-26 117340 1 
96 1.2 CONNECTOR, PC 30146 929836-01-07 116575 1 

Used On Code: 1 = 62456; 2 = 62466 
6- 52 62456/ 62468-9-85 
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REPLAC EABLE PARTS LIST 

TITLE Feature 03 . Option 05 AS . Counter Interface PC Assembly 08312101 Rev A 
USED M FR'S MANU FACTURER'S so STOCK 

ITEM REF ON COMPONEN T DESCRIPT ION CODE PART NUMBER NUMB ER TID 

6 1. 2 FAB. PC Board 52542 083121 083121 1 

Cl 1.2 CAPACITOR. OM 72136 OM15F0221JO 100220 1 
220 pF 5$. 500 V 

C2 1.2 CAPAC ITOR. OM 72136 OM15COI00JO 100253 1 
10 pF 5$. 500 V 

C3 1.2 CAPACITOR. Tant 56289 196D105X9035HAI 103716 1 
1 of 10% . 35 V 

C4 1.2 CAPACI TOR . Ceramic 71590 UKI0- 503 100122 6 
thru .05 of +80-20%. 12 V 
C9 
CI0 1.2 CAPAC ITOR. Ceramic 71590 UK50-103 117351 2 

. 01 of 20%. 50 V 

C11 1.2 Same as CI0 

CR I 1.2 DIODE . Si 9nal 50 V 03508 IN4151 100385 5 
thru 
CR5 

Rl 1.2 RESISTOR. CC 01121 BB1235 101975 2 
12 k 5%. 1/8 W 

R2 1.2 RESISTOR . CC 01121 661045 101976 5 
100 k 5% . 1/8 W 

R3 1.2 Same as R2 
R4 1.2 Same as R2 
R5 1 .2 Same as Rl 

R6 1.2 Same as R2 
R7 1.2 Same as R2 

Ul 1.2 INTEGRATED CIRCUIT . CMOS 5713 MC14538BCP 116948 2 
Retriggerable MV 

U2 1.2 INTEGRATED CIRCUIT. CMOS 4713 MCI4D716CP 103940 I 
Quad 2- Input OR Gate 

U3 1.2 INTEGRATED CIRCUI T. CMOS 4713 MCI 40116CP 103937 I 
Quad 2- Input NAND Ga t e 

U4 1.2 INTEGRATED CIRCUIT. CMOS 4713 MCI40816CP 116101 I 
Quad 2-I nput AND Gate 

U5 1.2 INTEGRATED CIRCUIT. CMOS 471 3 MCI4049U6CP 103217 2 
Hex Inverter Buffer 

U6 1.2 INTEGRATED CIRCUIT. CMOS 4713 MCI 451886CP 103339 I 
Dual BCD Up Counter 

U7 I .2 INTEGRATED CIRCUI T. CMOS 4713 MC I41 75BCP 117533 I 
Quad Dual Fli p Flop 

Used On Code: I ; 62456; 2 ; 6246B 
6- 53 6245B/ 6246B-9-85 
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REPLACEABLE PARTS LI ST 

TI TLE Feature 03, Option 05 A5 , Counter Interface PC Assembly 08312101 (Cont ' d) 
USED M FR 'S MANUFACTURER'S SD STOCK 

ITEM AEF ON COMPONENT DESCRI PTION COD E PAR T NUMBER NUMBER T/Q 

U8 1,2 INTEGRATED CIRCUI T, CMOS 04713 MC140138CP 103199 2 
Dual D Flip- Flop 

U9 1.2 Same as US 
UIO 1,2 Same as U8 

Ull 1,2 INTEGRATEO CIRCUIT, TIL MSI 01295 SN74LS157N 117249 1 
4- 2:1 Multi pl exer 

U12 1,2 INTEGRATEO CIRCUI T, TIL MSI 01295 SN74LSI97 103165 I 
Presettable Bi nary Counter 

UI3 1,2 INTEGRATEO CIRCUI T, TIL MSI 01295 SN74LSI45 103369 3 
4-10 Line Oecoder 

U14 1,2 Same as UI3 
UI5 1,2 Same as U13 

UI6 1,2 INTEGRATED CIRCUIT , PROM 52542 075026 075026 1 
UI7 1,2 INTEGRATED CIRCUI T, TTL 01295 SN7489N 103219 1 

RAM Open Coll ector 
U18 1,2 INTEGRATED CIRCUIT, 52542 045008 045008 3 

Resistor Module 4- 12 K 
UI9 1,2 Same as U18 
U20 1,2 Same as UI8 

U21 1,2 Same as Ul 

WI 1,2 JUMPER 55210 L-2007-1 102879 I 

XU16 1.2 SOCKET , IC 20- pi n 71279 703-1320-01-041 117879 1 
XU I7 1,2 SOCKET , IC 16- pi n 71279 703-1316- 01-041 117041 I 

Used On Code: I = 62456; 2 = 62466 
6- 54 62458/62468-9-85 
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REPLACEABLE PARTS LI ST 
, 

T IT LE Feature 03, Option 05 Programaable Switch' (S4) PC Assembly 07768001 Rev A 
USED MFR'S MANUFACTURER'S SD STOCK 

IT EM REF ON COMPONENT DESCRIPTION CODe PART NUMBER NUMBER T/O 

3 1,2 FAB, PC Board 52542 077680 077680 1 

5 S4 1,2 SWITCH, 6- pos OIP 11237 206-6NO MARK 116569 1 

6 Jl 1,2 CONNECTOR, PC 30146 929836-01 -07 116575 1 

7 1,2 8EAD, Glass .100 ODx. 045 By Oeseri pt ion 102838 4 
8 1,2 SPACER, Swage 4-40 71279 1300-9 100492 2 

Used On Code : 1: 62458; 2 : 62468 
6245B/62468-9-85 6- 55 
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REPLACEABLE PARTS LI ST 

TITLE Accessory List 04 07754306 Rev A 
USE D M FR'S MANUFACTURER'S SO ST OCK 

IT EM RE F ON COMPONENT DE SCRIPTION CODE PART NUMBER NUMBER TIO 

1,2 SINGLE RACK MOUNT 52542 06787402 06787402 1 

6- 56 
Used On Code: 1 = 6245B; 2 = 6246B 
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REP LACEABLE PARTS LI ST 

TITLE Accessory 04, Single Rack Hount 06787402 Rev B 
USED MFR'S MANU FACT URER'S SO STOCK 

I T EM REF ON COMPONEN T DESCRIPTION CODe PART NUMBER NUMB ER T /Q 

3 1,2 FAB, Rack Mt. Shel f 52542 067933 067933 1 
4 1,2 FASt Rack Mt . Panel s 52542 06793405 06793405 1 

5 1.2 HANDLE, Rectan9ual r Black 06540 11351-A-0832-2 100927 1 
9 1,2 SCREW, PHMS 8- 32 x 1/2 96906 MS51957-45 10064208 4 

11 1,2 SCREW, Th. Cut 10- 24 x 1/2 39307 By Description 119235 4 
12 1,2 WASHER, Fl at No . 8 96906 MS15795-807 100705 4 
13 1,2 WASHER , Split No . 8 96906 MS35338-137 100713 4 

14 1,2 WASHER, Flat No. 10 96906 MS15795-808 100648 4 
15 1,2 WASHER, Spl it No. 10 96906 MS35338-138 100714 4 

I 

Used On Code: 1 = 6245B; 2 = 6246B 
6245B/6246B-9-85 6- 57 
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REPLACEABLE PARTS LIST 

TiTlE Accessory list 05 07754305 Rev A 
USED MFR'S MANUFACTURER'S 

ITEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER 

1,2 OUAl RACK MOUNT 52542 06787502 

Used On Code: 1 = 62456; 2 = 62466 
6-58 

SO STOCK 
NUMBER Tla 

06787502 1 

62456/ 62466-9-85 

I 
I 
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REPLACEABL E PARTS LI ST 

TITlE Accessory 05 , Oual Rack Mount Assembly 06787502 Rev 8 
USED M FR'S MANUF ACTU RER'S SO STOCK 

IT EM RE F ON COMPON EN T DESCRIPTION CODE PART NUMBER NUMBER TIO 

3 1,2 FAB, Shel f Rack Mount 52542 067933 067933 1 
4 1,2 FAB ~ Panel Rack Mount 52542 06793402 06793402 1 

5 1 ,2 HANDLE, Rectanyualr Black 06540 11351-A-0832-2 100927 1 
9 1,2 SCREW , PHMS 8- 32 x 1/2 96906 MS5 1Y57-45 10064208 4 

11 1,2 SCREW, Th. Cut 10-24 x 1/2 39307 By Descri pt i on 119235 4 
12 1,2 WASHER, Fl at No.8 96906 MS15795-807 100705 4 
13 1,2 WASHER; Split No.8 96906 MS35338-137 100713 4 

14 1,2 WASHER , Flat No . 10 96906 MS15795-808 100648 4 
15 1,2 WASHER , Spl i t No. 10 96906 MS35338-138 100714 8 

6245B/6246B-9-85 
Used On Code: 1 = 6245B; 2 = 6246B 

6-59 
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REPLACEABLE PARTS LIST ) 
TITLE Accessory list 06 07754304 Rev A 

USED MFA'S MANUFACTURER'S SD STOCK 
ITEM REF ON COMPONENT DESCRIPTION CODe PART NUMBER NUMBER r ia 

1,2 CASE, Equi pment 52542 067876 067876 1 
W/ Extra Foam Padding 

I 

, 
J 

1 

Used On Code: 1 - 6245B; 2 - 6246B 
62458/62468-9-85 6-60 
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REPLACEABLE PARTS LI ST 

TI TLE Accessory List 07 07754303 Rev A 
USED MFR'S MANUFACTU RER'S SO STOCK 

I T EM RE F ON COMPONENT DESCRI PTION CODE PART NUMBER NUMBE R TIQ 

1,2 ASSEMBLY, Extender PC 52542 06778701 06778701 1 
10- pi n 

Used On Code: 1 - 62456; 2 - 62466 
6-61 62456/ 62466-9-85 
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REPLACEABLE PARTS LIST 

TiTlE Accessory 07. Extender PC Assembly 06778701 Rev A 
USED MFR'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE ,PART NUMBER NUMBER TIO 

1 1.2 FAB. PC Board 52542 067787 067787 1 

2 1.2 CONNECTOR . PC Edge 52542 117933 117933 1 

6- 62 
Used On Code: 1 6245B; 2 = 62468 

62458/ 6246B-9-85 
Digital Remastering by ArtekMedia => 2010



REPL ACEABLE PARTS LI ST 

TITLE Accessory List 08 07754302 Rev A 
USED M FR'S MANUFACTUR ER'S so STOCK 

ITEM REF ON COMPONENT DESCRIPTION CODE PART NUMBER NUMB ER T/O 

1,2 ASSEMBLY Extender PC 52542 06776601 06776601 1 
22- pin 

Used On Code: 1 = 62458; 2 62468 
62458/62468-9-85 6- 63 
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REPLACEABLE PARTS LIST 

TI TLE Accessory 08, 22-pin Extender PC Assembly 06776601 Rev 8 
USED MFR'S MANOFACTURER'S SD STOCK 

I TEM REF ON COMPONENT DESCRIPTI ON CODe PART NUMBER NUM BER T /Q 

1 1,2 FAB , PC Board 52542 067766 067766 1 

2 1,2 CONNECTOR, PC Edge 05574 3KH22/lCN1 2 117929 1 

I 

Used On Code: 1 = 62456; 2 = 62466 
6- 64 6245B/ 62468-9-85 
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REPLACEABLE PARTS LI ST 

TiTlE Accessory Li st 09 07754301 Rev A 
USED M FR 'S MANUFACTURER'S SO STOCK 

ITEM REF ON COMPONEN T DESCRIPTION CODE PART NUMBER NUMBER TIO 

1,2 REAR STANO KIT 52542 075321 075321 1 

6245B/62468-9-85 
Used On Code: 1 = 62458; 2 = 62468 

6-65 
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REPLACEABLE PARTS LIST 

TIT LE Accessory 09, Rear Stand Kit 075321 Rev A 

USE D MFR'S MANUFACTURE R'S SO STOCK 
ITEM REF ON COMPONENT DESCRIPTI ON CODE PART NUMBER NUMBE R T/a 

3 1,2 SPACER 52542 075176 075176 4 
4 1,2 FOOT, Rubber 70903 9102J 100854 4 
5 1,2 LI NE CORD 16428 17506 117644 1 
7 1,2 WASHER, Split No . 10 96906 MS35338-138 100714 4 
8 1,2 WASHER, Spl i t No. 6 96906 MS35338-136 100712 4 

9 1,2 WASHER, Fl at No . 6 86928 5710- 23- 10 100662 4 
10 1,2 SCREW, PHMS 6- 32 x 3/ 4 96906 MS51957- 32 10063212 4 

Used On Code: 1 = 62456; 2 = 6246B 
6- 66 62458/ 62468-9-85 
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CHAPTER 7 

DRAWINGS 

7-1. INTRODUCTION The parts lists contained in Chapter 6 
relates to the reference designation 
cal1 0ut s on the drawings. Table 6- 1 pro­
vides a list by figure number of the 
drawings~ with title, drawing number and 
page number. 

7-2. This chapter contains the assembly 
and schemat i c drawings for the Model 
6245B/6246B Microwave Frequency Counter . 

Table 7-1. List of Drawings 

Fi gure 
NlIIIber Drawing Title 

7-1 Model 6245B Features and Opti ons Product Tree 
7-2 Model 6246B Features and Options Product Tree 
7-3 6245B/6246B Bl ock Diagram (Sheet 1) 
7-4 6245B/6246B Block Diagram (Sheet 2) 
7-5 Uni versal Counter Assembly 
7-6 6245B Test Assembly 
7-7 6246B Test Assembly 
7-8 Top Cover Assembl y 
7-9 Bottom Cover Assembly 
7-10 Front Panel Assembl y 
7-11 Rear Panel Assembl y 
7-12 AI, Interconnect PC Assembly 
7-1 3 A2 , Display PC Assembly 
7-14 A2, Di splay PC Assembly Schematic 
7- 15 A3, Amp/Prescaler PC Assembly 
7-16 A3, Amp/Prescaler PC Assembly Schematic 
7-17 A4, Bus Interface PC Assembly 
7-18 A4 , Bus interface PC Assembly Schemat i c 
7-19 A5 , Counter interface PC Assembly 
7-20 A5. Cou nter Interface PC Assembly Schematic 
7 -21 A6, Timebase Log i c PC Assembly 
7-22 A6, Timebase Logi c PC Assembly Schemati c 
7-23 A7, Cou nter Logic PC Assembly 
7-24 A7, Counter Logi C PC Assembl y Schematic 
7-25 A8, Dis play Logic PC Assembly (Sheet I) 
7- 26 A8, Di splay Logic PC Assembly (Sheet 2) 
7-27 AB, Dispaly Log ic PC Assembly Schematic 
7- 28 AID, FLACTO Logic PC Assembly (Sheet 1) 
7- 29 AID, FLACTO Logic PC Assembl y (Sheet 2) 
7- 30 AID, FLACTO LogiC PC Assemby Schemat ic 

62458/6246B-9-85 

Drawing Page 
Number Number 

- - 7- 3 - - 7-4 
08312901 7-5 
08312901 7- 6 
08312901 7-7 
08312601 7-8 
08312801 7-9 
067714 7-10 
067715 7- 11 
08305801 7- 12 
08306601 7-13 
083065401 7-15 
08306301 7-16 
08306301 7-17 
08306201 7-18 
08306201 7-19 
08312201 7-20 
08312201 7-21 
08312101 7-22 
08312101 7-23 
08312001 7-24 
08312001 7- 25 
06760101 7-26 
06760101 7- 27 
06769402 7-29 
06769402 7-30 
06769401 7-31 
06759901 7- 33 
06769901 7-34 
06769901 7-35 

7- 1 
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Table 7-1. List of Drawings (Cont'd) 

Figure 
Number Drawing Title 

7-31 All, LO/Shifter PC Assembly 
7-32 All, LO/Shifter PC Assembly Schematic 
7- 33 A12, LIF/NIF PC Assembly 
7-34 A12, LIF/NIF PC Assembly Schematic 
7- 35 Al3, Timebase Oscillator PC Assembly 
7-36 A13, 10 MHz Timebase Oscillator Sc hemati c 
7-37 Option 13, High Stability Oscillator Assembly 
7-38 Option 05 , IEEE-488 Assembly 
7- 39 Program Switch PC Assembly 

7-2 

Drawing Page 
Number Number 

06759802 7-36 
06759801 7- 37 
06759701 7-38 
06759701 7-39 
07538601 7-40 
075386 7-41 
08312401 7-42 
08312301 7-43 
07768001 7-44 

62458/62468-9-85 

I 
I 
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Model 
6245B 

083125 

r l I I 1 j I I I I I 
Ship Test Feature 1 Feature 2 Feature 3 Feature 4 Feature 5 Feature 6 Feature 7 Feature 8 Feature 9 
Kit Assy Osc. Input Control Rack Mt. Rae!<' Mt. Case PCB PCB Stand 

Power 

083132 08312601 07759201 07768301 07759301 07754306 07754305 07754304 07754303 07754302 07754301 
I I I I I I I I I I I j 

Parent Test Opt. 08 Opt. 01 Opt. 05 Opt. 01 Opt. 01 Opt. 01 Opt. 01 Opt. 01 Opt. 01 
Kit Std 50-60/400 IEEE Single Dual Carrying 10 pOSe 22 pOSe Rear 

TCXO Hz Case PCB PCB Stand 
100 V' 

08312901 083130 07538601- 07767101 08312301 06787402 06787502 067876 06778701 06776601 075321 

I I 
Opt. 13 upt. 02 
Hi Stab 50-60/400 

Osc. Hz 
115 V 

08312401 07766401 

I 
Opt. 03 

50-60/400 
Hz 

125 V 
07767001 

I 
Model 6245B Opt. 04 

Must Have: Optional: 50-60/400 
Hz 

Ship Kit Feature 4 215 V 
01766901 Test Assy Feature 5 

I Feature 1 Feature 6 
choose only 1 Feature 7 Opt. 05 
Feature 2 Feature 8 50-60/400 
(:hoose only 1 Feature 9 Hz 
Feature 3 225 V 

_o1766801 

I 
Opt. 06 

50-60/400 
Hz 

230 V 
_o1766601 

I 
Opt. 07 Figure 7-1. 

50-60/400 Model 62458 Features and Options 
Hz Product Tree 240 V 

07766701 

7-3 
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r 
Ship 
Kit 

083132 

l I 
Test Feature 1 
Assy Osc. 

08312801 07759201 
I I I I 

Parent Test Opt. 08 
Kit Std 

TCXO 

08312901 083131 075386m 

I 
Opt. 13 
Hi Stab 

Osc. 

08312401 

Model 6246B 
Must Have: Optional: 

Ship Kit 
Test Assy 
Feature 1 
choose only 1 
Feature 2 
choose only 1 
Feature 3 

Feature 4 
Feature 5 
Feature 6 
Feature 7 
Feature 8 
Feature 9 

J 
Feature ~ 

Input 
Power 

07768301 

I 
Opt. 01 

50-60/400 
Hz 

100 V " 
07767101 

1 
Opt. 02 

50-60/400 
Hz 

115 V 
·07766401 l' 

p • 
50-60/400 

Hz 
225 V 

07766801 

Opt. 07 
50-60/400 

Hz 
240 V 

07766701 

I 
Feature 3 
Control 

07759301 

I 
Opt. 05 

IEEE 

08312301 

Model 
6246B 

083127 

J I I 
Feature 4 Feature 5 Feature 6 
Rack Mt. Rack Mt. Case 

07754306 07754305 07754304 
-r I I 

Opt. 01 Opt. 01 Opt. 01 Single Dual Carry; ng 
Case 

06787402 06787502 067876 

Figure 7-2. 
Model 62468 Features and Options 

Product Tree 

7-4 

I I I 
Feature 7 Feature 8 Feature 9 

PCB PCB Stand 

07754303 07754302 07754301 

I I I 
Opt. 01 Opt. 01 Opt. 01 
10 pas. 22 pOSe Rear 

PCB PCB Stand 

06778701 06776601 075321 
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Figure 7-3 
6245B/6246B Block Diagram 
608312901 sheet 1 of 2 

6245B/6246B-9-85 1.4) "*" I",DICA'T£5 COMPONENTS MOU"-lTED 0/1.1 
T1-4£ REJl..R PANEL. 7-5 
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2 PLC5 o 
@ 

2 i----t---., 

6245B/6246B-9-85 

- 3 -29-0 
" 3-2,8-91 

3" 21-0 
3-26-92 

"3"20-")0 
- 3-2S-5'6 

NOTES: 

SEE NOTE4 

16 4 Pl.CS 

REF_ NO_ 
!------. 

j 

f-----
2. 

:; 

w/l. CHART --
PART NO. TITLE 

----
508312901 UNI". COUNTER. AS,SY W/L 

508=801 FRONT PANEL ASS,'! W/L 

S08306E.OI REAR ?ANEL A5S,( '1'V/L 

I) FRONT PANEL ASSY, REAR PANEL ASS,( I ~ INTERCONNECT PC ASS'; MUS" BE INSTALLEO 
j N 6OTTO!V\ COVER TO ASSURE" PROPER MECl-IANICA.L ALlG,NMENT. 

2.) INSTALL RF G,ASKET $ SEAT IN,O SLOT WITH FRONT PANEL 
5) LOOSEN TRANS'·ORMER MTG, S('REVV5 (; SEAT PEAR PANEL "55'1 I N SLOT IN COVER., 

I NSTALL HARDWARE MOUNT I NG, INTERCONNECT BD. TO TRANSFORMER BRACKETS. 
SOLDER SNe G,ND L~ TO (':;'ND PLI'\Nl:; ON INTERCONNECT BO. 

"\-) ,"!-lESE ITEMS "'RC: U.sED ON STD. TCXO. 

Figure 7-5 
Universal Counter Assembly 
08312901 
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NOiE 2 

WH ITE--+-__ 

I '-'- ""'"""'-_____________ _ 

NOTES: 

I) REF. 083! 301 TEST KIT 6245 B 
REF. SOE306bOI, REt-\R PANEL ASS,( WILe 

2) CO\I:'::'R TE.RM1Nt"'\LS OF Sl WITH SHRI"-.\ TUBE 
I 1/,1 .q F ~ II yeo \/ E R. .s I VV IT H S H R \ N V<. T U 8 E (piN 123082. I I 12., 

Figure 7-6 

) . 

6245B Test Assembly 
08312601 
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- SEE NOiE 2 

WH \ TE---+-~ 

RED 

NOTES: 

I) REF. 08313\ / TEST KIT 6246B 
REF. S08306bOI f REAR PANEL ASS,( W /L ~ 

2) CO\JER TE.RMINALS OF Sl WITH SHR\~K.. TUBE I 

~ FULL\.( COVER. 51 WliH SHRINIA TUBE (piN 123082., 1Yz.' L~). 
( 

6245Bj6246B-9-85 

----~---

5 

4 

SI 

@ @> 

@ 
@ 

--'---'\ 

~- BLK 

--- 9 - BELDEN 

Figure 7-7 
6246B Test Assembly 
08312801 
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~,J.r-_____ . _________________ ~--L .. _II n L.. _ _ 
- ij 

II 

II/STALL 0# 5/5 
/;,{ARkS E?LCS cs 

! 

ON sis /vlARKS 

;-----------t-----------------------______ --, 
i i 

® 
------®tS? ~-­

®~ I -----

~c============~==c®~!============_=~_[®~ ______ ~ 

6PLCS 
Figure 7-8 
Top Cover Assembly 
067~/1.4 
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-Jy,--

4~~~--~{\ I 2] 
~ 

! 

4PLCS 

1-PLCS 

6245B/6246B-9-85 

-----------

_L 
FRONT 

o To BE. PUT Ol'~ IN Fl NAL A~\{ 

Figure 7-9 
Bottom Cover Assembly 
067715 
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] 

------- " ----------------------

Figure 7-10 
Front Panel Assembly 
08305801 
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SEE NOTE 3 

~ 
2 PLCS 

19-97 

2PLCSe---

5 

3b 2. PLCS 

----+-~_:::::::ti===t===r------___ l 
26-92-

JIOS 

- 10 BE FORMED 
AT FiNAL AS::,SY 

NO,ES: 

I) FULLl' CovER f=LI WITH SHRINK TUBING (P/I~ 123082; 2"LON~) 
FROM REAR PANEL TO END OF TERMI NALS. 

C.OVER TERMINA.LS OF XFI ~ TI WITH SHRINK TUBE. 

2.)APPL'Y THERMAL COMPOUND UNDER UI $ U2. 

3) TRANSISTOR INSULATOR (ITEM ~3B) HOT SHOWN. 
INSTALL AI'IER CHECKIN~ U2 FOR SHORTING, TO REAR PANEL. 

4)THESE ITEMS NOT USED ON OPTION \3. 
'5) REF. A 508306601, REAR PA.NEL AS»,\, W/L. 

Figure 7-11 
Rear Panel Assembly 
08306601 
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NOTES: 

I) CRI - CR4 ~ T2 ARE U5ED ON OPT. I? ONLY. 

6245B/6246B-9-85 

1\I 
:) 

X 

" 

z 

"3 :I 

a 
1\51 XUSB 

Iil 

Ai! 

TRIM PINS T-Z. ~ 16-<::2 TO Y3Z MAX 
LENG.TH ON SOLDER. SIDE FOR 
CONNEC.TOR::' XU4- - XUI2. 

XU3 
i!i! 

".. " 
£o 

LI " 
H 

0 £o 

-:1 
1\7 : I 

-- --zl 
XU4ooorooooooo 1 

'-______ .....:::.o.::.o;.o,;;? .. ,::.o,::.o~o~o:..:o:..:o:....J ""I 

r---------i'-----.z 1 

~ _______ x_U_5 __ _+------~I",,!' 
~ 

~ ________ x_U_b ____ ._----~lz~ 
"" -GO-

r------X-U-7----.:~---~1 :,,: 

r---------,r-----OO-~ ~s_"v "a: I '-_____ x_u_8 __ ~ ___ --l1 :,,: 
1 

"£om: 1 XUIO I:,,: 
I 

"u :1 XUII I:: 
1 

"u :1 XUI2 i IZ 
: 

t ____ ~J 

MARKED *" 
MARK "0 (" ~ REVI510N LE.VEL 
OF Pc. Ass.y DW~. 

as 2~ 
00 

Cl!IO Ou 
ctO 017 

u;n 0 0 0 0"" nO 
aut-' 1S 1'1 13 

T" 

OaOu 

Fiqure 7-12 
Al, Interconnect PCB 
Assembly 08306401 
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r 
A2 

R~5 

NOTES: 

\ 

DISPLAYS ARE TO HAVE SAME 
NUMBE:R OR COLOR \ND1CATIN~ 
8RI-:;'!-lTNESS 

LONG" LEAD 
DENOTES ANODE 

D511- ~ 
Mt..R~"O(' ~ REV. LEVEL ~S13 .L-
OF Pc. ASS'< DWGj TYP 

~ 

I) ALL PUSI-I BUTTON SWIT"C.HES MUS.T 5E FLAT Ac..AINST P.C. BOARD. 

2.) 51 - 510 ~"')I ARE TO BE HAND SOLDERED AND HA.ND CLEANED; 
CLEAN SOLDER SIDE ONLY USING ALCOHOL; 
DO NOT CO";"TAM1NATE SWITC.HES WHEN CLEANIN~. 

3) US.E ~LASS B::.ADS ONLY ON CAPS WHOSE LEADS ARE BENT. 

Fiqure 7-13 
A2, Display PCB Assembly 
08306301 

TRIM LEAD TO .200 :t .032. 

5EVELED EDG.E 
"70VVARD NOTCH 
T'l'P UI- U4 

CAUTION / 
SEE NOTa::, I $ a 

7-16 6245B/6246B-9-85 
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RI¢ 
33K 

II 2 
E B E 

3 1(15 KHZ 

4 " 1KHZ 

5 
Uij\HZ 

6 ~ IQI HZ 

7 (CR 

S ~HZ 
PI 

:0 ,T 

2 ~~ 
K ~ 
J / A 

8 f.-RESOLEN 

y ~ SQ 

6245B/6246B-9-85 

1'\7 RI R"3 
33K 33K 331< 

'+ G 10 B 
B E B E B 
U2 
TAGI 

f NO i.e. TABLE 

lUI TAol I 1,10 -
rtJZ---;:-Ab l i \ 10 -

U3 TAol 'I 10 -! --~ 

.~QlI TYP. 

cr- 5Wi 
cr- SW2 
cr- SW3 
Q--i SW1 
cr- 5W5 
0- SW6 
Q--i SW7 

~~~: 

MAN 
"lGI0A 

Uj@k] 
11KHZ] 

110!i1 HZ I 
OFBYl 
11HZ I 
rn 
rn 
[TI 
mill 

IRESETI 
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." PLACES 154 

6 PLACES 

~TPI 

/ 

,.. SENS 

NOTES: 
I) USE G,LASS BEADS ON I.. 'Y Ot>! CAPS WHOSE LEADS A,f~E. BENT. 

Figure 7-15 
A3 , Amp/Prescaler PCB 
Assembly 08306201 

A 

® 
P/PRE5C 

5254-
083052 OL 

Lei. -1_~::--, 
en 

GL\ 
\2V 

!JL\ 
\V 

MARK"ot ¢ REVISION I...E'IEL 
OF P.C. AS5Y DWGt. 

7-18 6245B/6246B-9-85 
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TYPE +5V 
WI 5N7Z3111oJ 8 
w2 1217715702 

W3 CA'?I"'~E: 8 
U4 SN72311N 8 

US AD%65BH 

we. MC791..ISA.C.P 

U7 MC781..15A.(P 

A 

4,1 

4 

5 

GND 

5 

Cj, l(D 

R21 
11.1 

KI 

15 

C.RS 
281~ 

+ el7 

IljJf 

CRA 
2SIIIl 

Rll1l 
3.3K 

5 -15'1 

+5'1 

(.1'2. 
I·1Il1 

NOTES: UNLESS OTHERWISE SPECIFIED 
I. RESISTOR VALUES ARE IN OHMS~ Y4W,5%. 
2. CAPS, IF VALUE IS MORE THAN ONE ARE IN pr. 

CAPS, IF VALUE IS LESS THAN ONE ARE IN )If. 

6245B/6246B-9-85 

RII RZl 
IrI¢ 11695 
V.w 1/4W 

CRI 
11>14151 

7 U4 

Ril. 
47!1l 

-5.2'1 

+5V 

R3E. 
33K 

3 R31 

22K 

+ 2 
SN72311 

+15'1 +15'1 +5'1 

R35 R"1 
~.7K 56!1l 

Qo;) 

PN35G5 R341slNSI 

(IS 
I·!Il1 RI7 

27¢ -=-

6.8K 

(II .--___ ---l 
4.7 

+(2.4 

22}Jf 

Q3 

2N'-304 

R30 
E8 

-=-

L---....... -~6 

IK FIe + Cl 
Ilfll}Jf 

.3 

R29 
4721 

-=-
R,S 

-=- 22(6 
R~3 RB 
4.7 27~ 

-=-
-5.2V 

U2 

1¢!IlK 

+sv 

L 1 Clb -t1 03 1 C341 01 

1°1 122}Jf I .QJI 1.01 

PI 

ASIc:. 
r--~--------------------------------------~-4x 

R28 -ISV------l ~--~----~----_+--~2~0~V4T 
1316 

L-------7 16 

-S.2V 

+2(JN 

+2ev 
S 
IS 

-=-

+5V 

RIS - 12K 02. 
7 8516 

Y 
:5 

U3 .I 
CR3 CRl NC Q4 
2810 2810 2N39~6 

R27 

RI~ 680 22 
R7 IK SENS R./I 

~r: -S.2V , 
UK 5.1K -=- , 21 -=- +5'1 

"' 20 (I R2 R3 Ril / 

f7}Jf 1M IK > 19 
I.8K 7 

"' W / 

IDETlo-~~----------------------~ -
B 

) I 

Fiqure 7-16 
A3 , Amp/Prescaler PCB ASsy 
Schematic 08306201 
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~P~AC£S 

~ 

~~ rPI 

r-------------------~------------------+_----------------------------~ 

NOTES: 

I) (/.Sc (;LASS BEADS ONLY ONCAP.s WHOSE 
L£AOS ARE BENT. 

@ 

,., SENS 

PRE5CALER 

525Y-2 

+ A55Y 083062 QL. 

~n ... ... 
~ 0 

Fiqure 7-15A 
A3 , Amp/Prescaler PCB 
Assembly 08306201 

7-18A 

REV 

-1 L01 
--{8Q]}-

K01 

~ C18 

rnl h w 

''';) : R36 

.~---+--=::::::::==-- MARK "0," f ,t('£VISION i.£VGi 
OF PC ASS Y .oWe:;. 

~ 
@J~ el@ .. 

~ ~ .s/)J.J:)E~ ,0 PC. 80 

6245B/6246B-1-89 
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TYPE -S.2V GND 
wi 'SN72311fJ 8 4, I 

u3 (A31"1'7E 8 5 
U4 5N7Z311N 8 '" uS AD%65BH 'S '1, I~ 
U6 M(79LISACP 

Ui Me. 7BLISA.C.P 

u8 MWA210 3 
U9 MWAIIO 3 

-----
UfO MWAI,O 

RZI 
1M 

A (18 

1 
c -j 

.I}lf 
-= 

KI 

rR7 i HPZ~BOO 

R24 

1!Il~K 

eZI 

10 

-:::-

-::-

eRS 
281¢ 

+ I (17 

Ilpf 

-= 

CR4 
Z81!/J 

+iSV 

III ~ I¢)JH 

~Rl\il t 3.3K 

QS 
PN35G5 

+15V +5V 

R35 
4.7K 

R34 [stNS] 
G.81<. IK 

3 
8 

2.~5 7 
R29 4-
470 

lJJ~ 

+sv 

t · ..... 1'-. Cl-b + ... 1-c3-3-<.t~c3-;rc31 
T .01 1~1 122uf r .¢I~ .01 

-'--

PI 

+5V v -r=::18 
ASIG 

------------------------------------~>x 

+15'1 

T 
-2~V 

+2f2V 

5 ,,~~8_-'lI---i 
I 

-15V 
R33 ~ 22¢ ~ RB 

4.71 !27¢ 
1 

+5V 

1 en. 
.¢I 

NOTES:UNLESS OTHEj:,.,'.iSE S:E:CIFIED I 

L RESISTGR vA:...UES AKE IN O~MS~ ~4~, 5 
2 rAPS IF VA'...U:' IS IkJRE THANvNt. ARE IN 
'CAPS~ IF VALUE IS LESS THAN ONE AR.E IN 

6245B/6246B-1-89 

Rll 
100 

~v'w r~' 

'" r-rl 0.8 . 15011.. 

C3(' 
.001 

CAl 
IN41S1 

~+5V 

R3b 
331\ 

R31 

R4i 
330 

C48T 
22 ........ 

-=- --

CR(';' 
HPZ8DO 

RS 
I,SK 

-5.2.V 
+5V 

IDnJ U4·~li:~~~:~~~~2~:2~~~~~ ________________________ ===-_______ . ___________________ . __________ . _________________ . _____________ ~ + 2. 

7 

5"172311 

------, VIi 

Figure 7-16A 
A3, .Amp/Prescaler PCB Assy 
Schematic 08306201 
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R25 
CJ 

~ VI @ 
H2O 
CJ ( C8 

~ @OD I (/~ 

C'\:lb 
~ .... -

.~ 1./7 I 
RI4 
CJ 

~D~ {lIZ I 
~::.;, 
tiI~ 

R8 RZ! 
CJ CJ ( C2 

j (/2. ®~ U3 

~ 

~ 

RI2 
CJ CR2 

C1I 

V8 I~o~ V9 

1/1.3 J9 VI4-

Fiqure 7-17 
A", Bus I As sembI nterface PCB 

y 08312201 

7-20 

Wi:> 
Q20 r!!!J0 

RI9 

R24 c:::J (] 

la~ 
HI7 

~ 
c:::J RJ8c:::J 

c:::J 

1I4 
uS J C6 ) 

~RI '/~ 

r • HI. 

'Cl ( 1./21 

I I 

) 
I I 

( V20 ) 
~t; I I 

I I 
R3 I 1.11 

( (119 )( (118 ) I I 

I I ? . VIO ~ I 1/11 
I I 

c:::JRS I I 
CJR2 I I 

I I 

o~ 
J

1 

( (117 ) 1'1 

I I 
I 

I 
• L-' 

VIS 5 ? 
I 

1I16 I 
r-, ... 
I I 
I I 

I I JZ 

I I 
I 

I I 
L.J 
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C5T04 

+!)V +5v 

r - ;;2~ lu" I 12K 12K ___ -..J 

---

---I _15
1 

Ul4 iii! f~~": : 
I 1 ______ _ 

~ -----

J_-+--____ ~._ - --------1---

NOTES: RE IN OHMS,VeW,50/o. TORS A 
I) ALL RESIS S ARE IN MF. 

PACITOR , 
2) ALL CA ARE IN4151. 
5) ALl DIODES 

DAe OUT 624 6246B-9-85 

EOC 

DAII 0 T 

l;: 
---

-------7 E 
--"7) 0 

- -~C - --- ~B 

--.::1-

6 --

A 

) 19 

HOLD 

STP EN 

STP RESET 
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R.4-

€>+ 
~O? VI I 
HSe3 

CI @ 

? U7~ :J 

@k U/!J J 

-
~ 

OO~ lo~ UZI 
~~ 
0'-"4 @D 0 

CR.3 

t/Z :J U.3 1 .? @? ~ 
CRS RI 
DD 

[ J ~ u9b UB 

~ C:-U;;PJ 

[~ UI4 1 f 1.115 ~ 

J 

Figure 7-19 
AS, Counter Interface PCB 
Assembly 08312101 
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~ 

-

& I [ 3 I 1.14 US t/6 

(WI] @ C.R4 
c:::::J 

UfO I L 1.//1 3 ~I l//~= ~ 
( (/19 ~ 

til' 
:1 ®G.;:J 

Ci7iif~ 

J 
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fj <'0- ---

4 
2 ,J 
1 H 

STP- C K 

S Tp Ef~ 

(I 18 
- ) 2 15 

ADRS l4 14 
8 U 

( 1 

BCC~ ~ 
L 8 

s .(- -- _--+-_ 
T 'E---__ t-_ 
17 ..;:--. 
1& <E-- -

DS C K 2 .(--

MSQ + (EN (jJ ( 

EOG 

REM 
GET 
Ell 
012 

v ( 

~ .(-----

E~-

o .(----- --
c .( 

B 

A 

6245B/6246B-9-85 

---- ----

c 
~. 

I 
R5 L 

C J --'liV'v---t-~ 12K 

·-;:;f':/'< 
(;'O.T ----

-- T5IT ---------1--------=.1(-

-D13 --

OD 
E:IiD __ ._ .-1 

L~ 

u20 
= 

CO 
II 

~- ( - - .2 1 22 

. - ~20 

) 7 
- 2 ~ P 

OK 

IK 
roo 
iTI 
I 

Eq~ } TO 
RCL A4 

HOLD WIW~ ... 

~-{) U5 

" l3 HOLD 
g -4 10 7 '-----:r 

---~ U > ill REM 

4 
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i",~ 15J 

---- -- ··--1----;>3 

Figure 7-20 Interface PCB 
AS, counter. 08312101 

Schematl.c Assy 

7-23 

Digital Remastering by ArtekMedia => 2010



Of 

lJlZ 

® 

c~~ [ UB ~ I U9 5 

RI6 
CJ 

LV,o: ~ I 
~D ~ 

RI7 ~ 
RI CJ 

~ I RZI I ( ) 

ljl3 L UI4 

000 
~::\)~ 
Gi~Gi 

l 

Figure 7-21 
A6, Timebase Logic PCB 
Assembly 08312001 
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~~ \ 1//5 50 U /6 
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10kHz 

1kHz 

100Hz 

1Hz 

"RESET 
(COUNTER) 

l ~ 

K 

624 6246B-9-85 

Q 

D 

-- ~~------> I 

12 CIT 

---___j?) 2 

-----~--------~ ~---__7> e 
-----~~ ) 0 

eEN 

RESET 
(NOT USED) 

STOP 

-STARf 

NOTES: 
I) VALUES ARE 

IN 

All. CAPACITOR VALUES Af1E 
;uFo 

3) Al_l DIODES ARE iN4i51. 

TIMHz 

v IMHz OUT 

Figure 7-22 
A6, Timebase 
Assy Schematic 

PCB 
08312001 
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Figure 7-23 'c PCB 
Counter Log]. 

A7, 06760101 Assembly 
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Figure 7-2" 
A7, Counter Logic PCB 
Assy Schematic 06760101 
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Figure 7-25 
A8, Display Logic PCB 
Assembly 06769402 sheet 1 of 2 
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Figure 7-26 
AS, Display Logic PCB 
Assembly 06769402 sheet 2 of 2 
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7-28 
A10, FLACTO Logic PCB 

06759901 1 of :2 

7-33 

Digital Remastering by ArtekMedia => 2010



Figure 7-29 
A10, FLACTO Logic PCB 
Assembly 06759901 sheet 2 of 2 
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A10, FLACTO Logic PCB 
Schematic 06159901 
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Figure 7-31 
All, LO/Shifter PCB 
Assembly 06759802 
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Figure 7-32 
Alll LO/Shifter PCB 
ABSY schematic 06759801 
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Figure 7-33 
A12, LIP/NIl' PCB 
Assembly 06759701 
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Figure 7-34 
A12, LIF/NIF PCB 
Assy Schematic 06759701 
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A13, Timebase oscillator PCB 
Assembly 075386XX 

7-40 6245B/6246B-9-85 
Digital Remastering by ArtekMedia => 2010



! VO---J. __ ~I IN 

GAlLJ + Ib...... ___ ---' 

C1 
- F -

6245 6246B-9-85 

+ 
- C13 

l)AF 

A13, 
PCB 

7-36 

osc. 

3 
OUT 

oscillator 
075386 

7-41 

Digital Remastering by ArtekMedia => 2010



~ 0 0 0 

IO-O~ 
1/ XF2 XFI FLI 

--.r:= 

2 PLc.s 

I 
12-0 

o 

s 

2-9 

Figure 7-37 
option 13, High stability 
oscillator Assy 08312401 

7-42 

YI 

2Pi...CS 

4 PLCS 

NOTES: 

I; C.OVER TERMINAL..5 OF XF2 ~ T2. WITH SHRINK. TUBE.. 

2) REF. 508312401 I OPT. 13 ASSY W/L. 

6245B/6246B-9-85 
Digital Remastering by ArtekMedia => 2010



STRIP::: TH IS =:DC.E r-"--i--J 

BOTH CA5LES 

/'\----
......... ~""'f 

624 6246B-9-85 

Figure 7-38 
option 05, IEEE-488 
Assembly 08312301 
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Figure 7-39 
program Switch PCB 
Assembly 07768001 
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