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MODEL 6040
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WARRANTY

This instrument is under warranty for one year from date of delivery against defects in material
and workmanship {EXCEPTION-BATTERY). We will repair or replace products that prove to be
defective during the warranty period.

This warranty is void if, after having received the instrument in good condition, it is subjected to
abuse, unauthorized alteration or casual repair.

NO OTHER WARRANTY IS EXPRESS OR IMPLIED. THE WARRANTY DESCRIBED IN THIS
PARAGRAPH SHALL BE IN LIEU OF ANY OTHER WARRANTY, INCLUDING BUT NOT
LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. WE ARE NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

FACTORY SERVICE

The Rycom Model 6040 was designed for dependable operation with recommended annual
inspection for correct operation. 1f, however, your 6040 is not working properly, return it to the
factory for repair. We recommend that the unit be returned in the original containers in which it
was received. Send the instrument PREPALID to:

Rycom Instruments, Inc.
9351 E. 59th Street
Raytown, Missouri 64133 U.S5.A.
Telephone: 816-353-2100 or 80(-851-7347
FAX: 816-353-5050

Normally, we will repair and ship back any instrument sent in within 10 days, unless the instrument
is unrepairable. In this case, we will advise you.

If vou need information, call the Rycom Factory Repair Department at 816-353-2100. If you return
vour 6040 for service or repair, return authorization is not required. Please include the following
imnformation:

1. Name and address of owner.

2. Brief description of symptoms or trouble.
3. Billing address and shipping address.

4. Purchase order numnber, if required.

4-92



TABLE OF CONTENTS

CHAPTER 1 GENERAL INFORMATION

NI Ut 110 ) 0 17 0. 1-1
1.1 APPLICATION OF THE INST RUMEN T L ittt it it e et te e et e et te it e e s iiaaaneans 1-1
L2 ELECT T RICAL FEAT U RE S .. it et ettt e e et e e e et ettt et e ettt ianeeas 1-1
13 MECHANICAL FEATURES i i ittt ettt e e et e e e et e e e e e ettt et ateaa e teananans 1-1
14 ELECTRICAL DE S R P T ION i i i et et e et e sn ettt et eas s ae i easstenoanen 1-1
1.5 TECHNICAL SPECTFICATION SUMM A RY L i i i i et e ettt ettt e e a et anananns i-2

00 T N B =1 11 e 1 1.2

182 Specilications .. .. . e e e e e, 1-2

CHAPTER 2 OPERATING INSTRUCTIONS

0 INT RO DU CTION Lottt ittt e et e e e e e e e e s e e et e e e e e 2-1
201 LEVEL dBim” Dsplay o ...ttt ettt e e e e e 2-2
2.0.2 "TUNING INDICATOR” Display and Control ........................ ... .us D 2.2
203 “LEVEL QU T BN 0mmeetOr « oottt ittt et e te ettt eee e st aa et e st aeses et iaseeasaenaeas 2-2
204 “CAL LEVEL” Control ... oot ettt e ettt ettt et ar e e et 2-2
205 "ADJUST RANGE” Indicators .. ....oiiiniiiii i it et et et et et et e, 2-2
206 "RANGE dBm (MAX LEVE L) Control .. . o e e e e e i e e e e 2-2
2.0.7 MBAL UNBAL” Swith o i i i e e e e e e e 2-2
DR T N G ) b AT 1010 =T {05 2.2
2.09 “IMPEDANCE (0) Switch .ottt i e e et s e e e e e e 2-2
2.0.10  SELE CTIVETY Hz SwWitoh o vttt i ittt et et e e e e e e e e e 2.2
2.0 0 PO OWE R SWiboh L. i i e e e e e e e e 2.2
2.0.12"115 VAC or 230 VAC” Connector and Line Fuses .. ...ttt iiiitt st ite et raes 2-3
2.0.13 " DEMODULATOR LEVEL” Control and SwitCh .. ..o i e e e et ettt et e et eniaennn 2-3
2.0.14 "AFC” (Automatic Frequency Control)” Switch ... . i i e e i e e 2-3
2.0 15 TUNE/FINE TUNE” Comtrols ...ttt it ittt et s ettt ettt ittt e et e e et eeans 2-3
2018 RANGE SwWilOh o i i e e e e e 2.3
2.0.17 FREQUENCY KHz Display ..ottt ettt e e e et e et ettt e s ettt e ann 2-3
20 I8 ISP LAY SWItCh . oot e e e e 2-3

2.1 CALIBRATION PROCE DU RE o e ettt e tae ettt ettt e it 2-3

CHAPTER 3 THEORY OF OPERATION

30 CENE R AL L it ittt e et et e e e 31
3.1 UNIT BLOCK D A G R AM o i e e e i it et et e et et et c i e 3-1
3.2 INPUT SELECTOR and CALIBRATION OSCILLATOR ... oo it ea s 3-1
B S I 0 L7 0 3-1
3.4 LOWPASS FILTER and LE. .. . i ot s ettt e e e e nnannns 3-1
35 FREQUENCY BLOUKS o i i e et ettt it ae 3-1
38 LEVEL BLOCKS . it i s e it ettt e e et e e e a e 3-2
3.7 DEMODU L AT O R .ot e i ettt e e e e e e e et 3-2
3.8 POWE R BLOCK S oo e it e e e e it s et a i e e ceea 32

CHAPTER 4 THEORY OF OPERATION FOR THE CALIBRATION OSCILLATOR, INPUT
SELECTOR AND ATTENUATOR

0 GENE RAL . 4-1
4.1 CALIBRATION OSCILLATOR ... ittt e e et e e, 4-1
4.2 INPUT SELECTOR ..ottt et e e e 4-1
43 ATTENU AT OR o e e e e 4-2
4.3.1 Attenuator/Summing AmPHFIEr .. ... i 4-2
432 Auto Ranging .. ... 4.2
4.3.2.1 Level Range Code Controller ............ccuuioiiiie ittt e e e e e 4-2

4.3.2.2 Level Range Code COnVEIEr ... ....cuueiu ittt ettt e e e 4-4

4.3.2.3 Code State-of-Change Detector and Pulse Generator . .......o.eerirnsn s e, 4-5

CHAFPTER 5 THEORY OF OPERATION FOR LOWPASS FILTER AND LF.

S0 GENE RAL .. i e 5-1
O O s O )0 1 ) 5-1
R O 5-1

3-84 i



T T T S £ S G O 3-1
FS s Oy Ve B 3= o GO S 3-2
52 Betunt LF . e e e 5-2
5,241 SwitChable ABEIIUaEOT © ottt e et e ettt e e e e e e e s 5-2
32102 WIDE/NABROW Filter Selection ..ottt e i e i 5-2
5.2.4.3 CAL LEVEL, Variable Gain Amplifier ..o e 5-2
3240 Output AMPIEIOT o e e e e 5-2
CHAPTER 6 THEORY OF OPERATION FOR FREQUENCY GENERATION, CONTROL AND DISPLAY
B G NI R AL ottt e e e e e e 6-1
6.1 FREQUENCY GENERATIO N e e e e e 6-1
B L L 1St L0 AT ot e e e e e e e e 6-1
B.1.2 Ist L0 B e oo oot e e i e 6-1
61,3 2nd L0, Al oo e e 6-1
6.2 ASand AL FREQUENCY CONTROL .. . i i et e e 6-1
6.2.1 A1l 2nd L.O. Phase Locked Loop oo e e e e 6-2
6.2.2 All AFC Phase Locked Loup oot e i it it i e e e §-2
B.3 AS COUNT SIGNAL GENERATLON i e e e e e e e et e 6-3
6.3.1 1st L.O. 2nd L.O. Frequency SUDtractor oo i e 6-3
6.3.2  Control G OUIteT  « ottt e et e e e e e e e e ey -4
B3 ST tOT Bl L o e e e e e e e e et e 6-4
B d  SU BT Or B ittt e e e e e s 6-5
6.4 FREQUENCY COUNT AND ISP LAY L i e e 6-6
Bl 10000 Divider o e e e e e 6-6
B2 10 Hz/l Hu o e e e e e e e e s 6-6
T O S (O 3 1 O 6-7
4.4 Frequency Count Control L. e e -7
Bl 3 S NG e e e 68-5
6.4.6 Center Pass Band/Signal Count o o i i e 6-8
6.4.7 Frequency Counter and Display oo e 6-8
CHAPTER 7 LEVEL, DEMODULATOR AND POWER CIRCUIT THEORY
T O I8 S0 T 5L O 0 T UGS 7-1
7.1 DIGITAL LEVEL OU TP U T CIROCUIT RY oo it ittt e e et e e e et e s i aa i na e T-1
T Peak DIttt ir oot e e e e e e 7-1
R A T LT T e 7-1
713 N0oise ComMpPEnsation . ... e ettt ettt e e e e e e e e e e 7-1
7.1 Log Pulse Generdtor ... o i i i i e e 7-2
B Tt T 51 21 o g 72
T16 Scaling Counter oo i ettt e e e 72
N R TR O G511 1 = o U A 72
N R T O O 73 I 7-3
D L B 1T T ¢ P 7-3
T 110 Signal Status Counter .o i e e e 7-3
T Signal Statis Indivators oo . e e e e e e 7-3
T ANALOG LEVEL U T P S it ittt et e e e e et e e e 7-3
T2 Low Pass FUler oo e it ettt e e e e T
B B B 0 LT I T L O P T
L T T 13 PO T3
T DEMO D U LA T O R e e e e e e 7-3
7 T . 2 N o -4
Tl Battery il .ottt e e e e e e e e e T
T P OWET N e e e 74
B 205 T = 7 0 R )0 0 i
I 3 T N U U U UGS 74
I 05 T L e -3
Tl FUSES o e e e e e e e e 75
CHAPTER 8 MAINTENANCE
0 CENE R AL . e e e 5-1
K.1 CALIBRATION AND VERIFICATION PROCE D U RE L i e ittt e e e 5-1
5. 1.1 Test Equipiment Required ... e e e e et §-1
512 Remonval of Case oo e 5-1
8.1.3 Power Supply and Charging Control . o s 8-1
ii 3-54



LS £V 37 U I 8-1

8.1.5 Imitial Input Selector Verification (Unbalanced Input) ... ... i 8-1
8.1.6 Initial Attenuator/Summing Amplifier and Common Mode Rejection .......... .. i i, §-2
8.1.7 Low Pass Filter {LPF) Adjustiment . ... uu et a ettt ettt e ee e tia e aras s te e i aannanas 8-2
8.1.8 Initial Cal Level Control Centering ... ........eoiiiereiiitiiiatere it iaaae ettt atanataens 8-3
B.1.9 TOXO AdJUStIIENt o\ttt v et e e e e ittt et et ettt e bt s s ba s e bt e e 8-3
8.1.10 2nd L.O. and 4,545,000.0 kHz Loop Check ... ... ittt e i it aas 8-3
8.1.11 1st L.O. Adjustment and Check ... .. i i it it e e e e 8-3
8.1.12 Initial Level Detector Adjustments . . ...ttt et ettt e an et aa et s r e amaae s 8.3
BLIS LEF. ALIGIINENE . ottt ittt et sttt e it e et e e et s e e e e e e 8-4
8.1.14 LF. Gain and Scaling Verification . ... ... oot e e i c it e 8-4
8.1.15 Initial AT C CReck .. ot e ittt et ettt r e a e 85
8.1.16 Cal Osc AJUSHIMENE ... v ittt it e e st it et ettt e et e e et ta st aa st aaa st s s ss i e e 8-5
8.1.17 Initial Filter Balance ... ... iu ittt ittt entotsa st s et aaa e aae e ea i i s aan e aaaanan st 8-6
8.1.18 1st Mixer Adjustment for Balance . ... ...ttt e i et §-8
8.1.19 Noise Compensation WIde ...t oot ottt it s ia s st it eas s asraaronanrear s 8-6
8.1.20 Noise Compensation, Low Level Correction .........oorir ittt a i e iiccnciaraneaane 8-7
8.1.21 Noise Compensation for Narrow Bandwidth ... i i 8-7
8.1.22 Excess Noise Check ..ot o ittt ettt it st ie et e 8-8
8.1.23 Unit CaliDration ..o e et i i ettt e s et e e e e et e et 8-8
8.1.24 Frequency ReSpomse . ... o ot it ita ettt it e e e 8-8
8.1.25 Attenuator TTaCKIIE . oo u ittt ettt ettt e s s ta s ia s et ar i e e ey 8-9
8.1.26 High Level Frequency Respomse ... ... ittt it et r e e et na e 8-10

o 0 = 1 8-10
8.1.28 Input VerifiCation .. .....vrueror i i e i e e e 8-10
8.1.29 Termination Verification ... .. ettt itre et e aaa et e i iiiss i iasaa s e 8-11
B30 el rtivitY o oottt it e e e e e e aeaae e 8-11
§.1.31 Image and LI, Rejection ... ..o ittt ittt e it b et 8-12
5.1.32 2nd and 3rd Harmonic Test ... ... i ee e ran o et e i cai it ies s et s e 8-12
8.1.33 Auto Range, Signal Count and 1 Hz Verification ........ .ot i i i eaens 8-13
8.1.34 FINal AT C etk Lottt ittt ittt ettt et ae et e et ta it aa i am e 813
8.1.35 Low Bat and Bat Test ... ...ttt titirre it aa ot eta sttt tia i i e 8-13
8.1.36 Out of Range Indicators and Meter Check ... ... .. i i e 8-13
8.1.37 §SB Oscillator Frequency Check ..o i i e it s 8-14
8.1.38 Audio Signal-To-Noise and Audio Level ... ... . i i e i s e 8-14
B.L.39 AM MoOmitOring ..o oottt et ot et e ettt e e e e a e et 8-14
8.1.40 Frequency Limit Checks ... .o i i i i e e e e et e e 8-14
8.1.4]1 Cal Level Control Centerinig . ... vv.ur et et eeetaana ot iiianiaarasssannsaroaresaerarerisasstatiasansins 8-14
8.1.42 Final Filter Balance . ... ... .ot iin it ittt it iiase e sttt aaa s aa e 8-14
8.1.43 Naise Power Ratio ... .. ... ittt aaat sttt sea e iiasa et e 8-14

§.2 NOTES ON TROUBLE SHOOTING THE 6040 SELECTIVE LEVEL METER ........... ... ... 8-15
o300 N D S O 8-15
8.2.2 Input Selector (A2}, Attenuator/Summing Amplifier (A3) and LF. (A4) Circuit Board Problems ................. 8-15
8.2.3 Frequency Display Problems . ... e e e et e e 8-15
8.24 Level Display Problems . ... oo i i e i i e e 8-15

CHAPTER 9 PARTS LIST

9.0 CODE LIST OF MANUFAC T URE RS L. ittt ettt ittt et et ara e reanaaiaas s anatns 91
0.1 HOW TO ORDER PAR TS .ottt ittt ettt et st a e e e i ettt tnaasaasanraan et atsnenes 9-2
CHAPTER 10 COMPONENT LAY OU TS ... .ttt et ettt et te it s taa it asasaaisraars 10-1

CHAPTER 11 CIRCUIT ELEMENTS

11.0 DIGITAL INTEGRATED DESCRIP TN ittt e e e e e ettt aa st et ias s anar e ssaasans 11-1
11.0.1 4000 Series NOBR-Gates ... .ttt ittt it eate et e et tene e e s ananaan e csaatassenanasnniosraneeerinss 11-1
11.0.2 4008 4-BIT Full Adder ...ttt e et et ittt e ie s et e m e e ee et s iaar s anaeons 11-1
11.0.3 4000 Series NAND - GateS © vttt ittt it te s atr e er et esat e tosaasaastornntnsssseneeeesisaneerenansan 111
L T 0 e 0 T T 1 o f) o Y S G S PR E 11-2
11.0.5 4015 Dual Shift Register .. ... i i iiiiina it iiniseernns e e e 11-2
T1.0B 4017 Decade CoUDIET o\ u vttt et e et e e et e e ee e e ae s atte et et ettt et r e e e e ia st 11-3
11.0.7 4020 14 Stage Ripple Counter ... o e e e it ittt e e 11-4
11.0.8 4023 NAND-Gate (see section 11.0.3) .. iii i i o i it ittt si s iaens 11-4
11.0.9 4025 NOR-Gate {see section LL0.1) ... ottt i it i i tta e ran et e s 11-4
11.0.10 4029 Presettable Up/Down COUNtET ... ev ittt tvt i aa e et et taananaae s iiaseaas 11-5
11.0.11 4030 EXCLUSIVE - O R-Gate ... ittt ittt aa ettt ie e et tiaa s aa sy 116

111

4-92



iv

11.0.12 4042 QUAD Clocked “D” Latch .. ..o e 11-6

110134049 Hex Bulfer ..o i i e et et e e e e 11-6
11.0.14 4066 QUAD Analog Switch/Quad Multiplexer ... ... i e e e 11-7
11.0.15 4087 Analog Multiplexer/Demultiplexer . ... .. it e e, 11-7
11.0.16 4071 QUAD Z-Input “OR” Gae .+t vr et vttt e et e e et i et e e e e ettt e et e i 11-8
11.0.17 4000 Series AND Gates .. .ottt ettt ettt ettt ta it a e e e 11-8
11.0.18 4085 Dual 2-Wide 2-Input AND-OR-Invert Gate ..ottt ittt iiea i 11-8
11.0.19 4518 Dual BCD U CoUDBE o vutert ittt it te e eree st ettt e e et e et et et e e e e e e ettt araanaa e 11-9
11.0.20 4520 Dual Binary Up CoUIer .. ...ttt i i e ittt e et aa s a et et ettt e aaaanas 11-10
11.0.21 4543 BCD-To-Seven Segment Latch/Decoder/Diriver ... oot ii et et e s e iienannnans 11-11
11.0.22 4553 Three Digit Coumter . ... .uut it e et e e e e e e e e et e et e e e e et e e e et e et e 11-12
11.0.23 4585 4-Bit Magnitude Comparator .. ... et iie it it i aias s et na e erae i e i 11-14
11.0.24 74T Series TK Flp-Flops - .o ittt ettt e it s i i e 11-14
11.0.25 74C175 QUAD D-Type FHP FIOD -« v vt vv e et e e e e e e e e e e e e e e e e e e e 11-15
11.0.26 T4LS74 Dual D Type FLp Flop . oo e et e e e et ia e 11-15
11.0.27 74LS86 EXCLUSTIVE-OR Gate ..ottt ittt it ittt i iee et a et et s i et a e et aaannn 11-16
11.0.98 TALS175 QUAD D Type FED FIOD - - et ne et e et e e e e e e e e e e e 11-16
11.1 LINEAR INTEGRATED CIRCUIT DESCRIP T ION it i e i eia s i iiaa i irssaaan s 11-17
11.1.1 Three Terminal Positive Regulators .. ... oo i et ittt e e e c e et ey 11-17
11.1.2 Operational Amnplifiers ... ... e e et e e 11-17
11.1.3  Voltage COmIParatiors | . ..ottt ittt ittt aa st aaa sttt e e ean et aaaa s tiaat ettt b 11-18
F 0 S 00 6321 ) 7/ 11-18
0 T T 30, O 11-18
11.1.6 MCI350 LE. Amplifier ... o i i et e e e a e et e e 11-18
4-92



LIST OF TABLES

Table No. Description
4-1 Auto Ranging Input Codes
4.2 Modified Auto Ranging Input Codes
4-3 Auto Ranging Output Codes to Level Counter Circuit
4-4 Auto Ranging Up/Down Counter Output (Inverted)
4.5 Modified Auto Ranging Up/Down Counter Output Codes
8-1 Frequency Requirements
5-2 Level Out Voltage
§-3 Impedance Switch/LF. Relative Gains
§-4 Bridging Input Levels
8-5 Frequency Response
8-6 Attenuator Tracking
8-7 High Level Frequency Response
8-8 —30 dBm Levels
8-9 DC Termination Resistance
8-10 Filter Selectivity
LIST OF FIGURES
Figure No. Description
2-1 Front Panel Controls, Indicators and Connectors
2-2 Input Circuitry
3-1 6040 Simplified Functional Diagram
4-1 Calibration Oscillator, Input Selector and Attenuator/Summing Amplifier
4-2 Pulse Generator Timing Diagram
3-1 A4 Printed Circuit Board Block Diagram
6-1 Frequency Control and Display
6-2 1st L.O.—2nd L.Q. Frequency Subtractor
6-3 Subtractor #1
6-4 Subtractor #2
6-5 A8 Frequency Count Control Signals
7-1 Level Outputs Generation
8-1 Input Selector Verification Hookup Diagram
8-2 LF. Alignment Hockup Diagram
8-3 Calibration Oscillator Adjustment Hookup Diagram #1
8-4 Calibration Oscillator Adjustment Hookup Diagram 42
8-5 Harmonic Test Hookup Diagram
8-6 6040 Gain Distribution Diagram
8-7 6040 Printed Wiring Board Location
10-1 Power Supply Al
10-2 Input Selector A2
10-3 Attenuator/Summing Amplifier A3
10-4 LF. A4
10-5 Monitor A3
10-6 Frequency Display A7
10-7 Timing/Counter Input A8
10-8 1st L.O. AD
10-9 Ist L.O. Buffer/Amplifier A10
10-10 Phase Lock Loops All
10-11 2nd L.O. Al2
10-12 Calibration Oscillator Al4
10-13 Auto Ranging A19
10-14 Level Detector A21
10-15 Level Counter/Auto Off A22
10-16 Level Display A23
10-17a Noise Compensation A24
10-17b Noise Compensation A24 {C-MSG)
10-18 AFC Lowpass Filter AZ25
12-1 Schematic Diagram 6040 Input Circuitry
12-2 Schematic Diagram 6040 L.F. and Demodulation
12-3 Schematic Diagram 6040 Local Oscillators
124 Schematic Diagram 6040 Frequency Contral and Display
12-5 Schematic Diagram 6040 Level Outputs and Auto/Off

7-88






CHAPTER 1
GENERAL INFORMATION

1.0 INTRODUCTION
This section of the Instruction Manual contains general
information and technical specifications for the Rycom Maodel

6040 Selective Level Meter.

1.1 APPLICATION OF THE INSTRUMENT

The 6040 Selective Level Meter is a portable field or bench
instrument designed to make precision measurements of both
level and frequency on frequency division multiplex (FDM)
equipment baseband signals. The level range of the instrument
is —99.9 dBm to 20.9 dBrn with 0.1 dB resolution. The frequency
range is 300 Hz to 3.5 MHz with a signal counter accuracy of
better than 4 x 10~ 7in either the 10 Hz fast update mode or the
1 Hz 2 second update mode.

Although its primary application was intended to be on high
density long haul microwave systems, the 6040 may be em-
ployed on any communications equipment requiring selective
level or frequency measurements.

1.2 ELECTRICAL FEATURES

The key electrical features of the 6040 selective level meter
are as follows:

® Level Accuracy — +0.2 dB at carrier frequencies provides
the precision required to do end-te-end line-ups on high density,
long haul microwave systems. Accurate measurement on the
full range of customer test point configurations can be accom-
modated with the 6040 because this instrument compensates for
bridging and impedance errors.

® Auto Level Ranging — is provided to allow the technician
to make rapid signal search measurements since the instrument
automatically selects the appropriate range for any signal level.
The level range may also be manually selected.

® AFC Tuning — automatically takes the tuning errors out of
your measurements. The 6040's AFC is locked to the high
stability temperature compensated crystal oscillator module so
that each measurement is made with the tuning at the same
point on the bandpass filter, thus providing repeatable measure-
ment accuracy. The AFC is also a great time-saver since no time
consuming manual tuning is required to keep signals in tune.
For measurements not suited to AFC tuning such as noise or
FSK signals, manual tuning and a high resolution analog tuning
indicator are provided.

® Precision Frequency Counter — is buiit into the 6040 level
meter providing the capability of two instruments in one. The
precision frequency counter derives its reference from a high
stability temperature compensated crystal oscillator module
which provides an accuracy of 0.4 ppm. This is excellent for
testing the frequency drift on drop and insert carrier channel
oscillator and pilots. A signal count with 1 Hz resolution is
provided for the measurement of incoming signals. Other
frequency display modes provided are signal count with 10 Hz
resolution and a center passhand frequency; the frequency to
which the 6040 is tuned.

® Analog Tuning Meter — In addition to the digital LEVEL
dBm display, an analog tuning meter is provided equipped with
two ranges. One range provides a 21 dB window for sweeping a
baseband for hot signals or observing noise spikes. The second
range provides a 4 dB window with an adjustable zero dB set
point to make it easy to manually tune and peak a signal with
high manual resolution.

® Level Gut — A front panel BNC connector provides a
linear dBm scaled DC output to drive a recorder or oscilloscope
for an analysis of fades, noise or level troubles.
3-84

® L.CD Digital Displays — of both frequency and level are
provided for high visibility. The LCD displays are designed for
high ambient temperature operation and are equipped with self
regulating heaters for low temperature operaton below 5°C.

® Field Operation — the 6040 weighs 21 lbs and is AC or
rechargeable battery powered. It has a unique battery dis-
charge protection feature that helps prevent running out of
battery capacity before tests are complete. At a threshold
battery voltage, LO BAT alert will flash in the LEVEL dBm
display. 25 minutes later, the 6040 shuts itself off to prevent
permanent battery damage. By momentarily switching to
POWER OFF, the protection circuit can be reset to complete
remaining measurements.

#® Other Features — Other standard selective level meter
electrical features are identified in the Technical Specification
Summary of this chapter.

1.3 MECHANICAL FEATURES

The key mechanical features of the 6040 selective level meter
are as follows:

® Field Portable — due to compact size, rugged packaging
and battery operation. A metal cover protects the front panel of
the instrument during transportation. Before the metal cover is
installed, the POWER switch must be in the OFF position thus
preventing unintentional battery discharge.

¢ Die Cast Aluminum Front Panel — together with poly-
carbonate overlay provides great mechanical and electrical sta-
bility to the chassis and circuitry and withstands the rigors of
shock and vibration experienced in the field.

® Aluminum Chassis, Front Panel and Case — are iridite
coated to reduce the corrosion experienced in high humidity
conditions. The case and cover are finished with a textured
polyurethane enamel to provide an extremely scratch resistant
external surface.

1.4 ELECTRICAL DESCRIPTION

The basic 6040 level meter is a selective, dual conversion
superheterodyne circuit with auxiliary circuitry to provide the
essential power level measurements scaled for signal level and
impedance, frequency counting and demodulator functions.

The unit is designed for balanced or unbalanced inputs with
50, 75, 124, 135, 150 or 600 ohm line inputs, terminated or
bridging. The front end attenuator circuit employs latching
relays for reliable low power switching of level ranges. An AUTO
RANGE position on the RANGE dBm (MAX LEVEL) switch
permits automatic selection of the proper range for any selected
input signal. The wide dynamic range circuitry employed in the
6040 allows accurate measurement of individual signal power
levels in telecommunication systems where there are 600 or more
channels between 4 kHz and 3.5 MHz; the noise power ratio for
an equivalent 600 channel system is better than 55 dB for a 40 dB
increase in sensitivity in any band-stopped slot.

The st local oscillator is phase locked to provide an AFC
capability for ease of tuning. Two bandwidths are provided in
the instrument: a narrow filter for measurement of signal carrier
levels and a wide filter for signal search and channel level
measurements. The standard nominally 3100 Hz wideband filter
may be optionally replaced by a C-Message equivalent filter.
Similarly, the standard nominally 50 Hz narrowband filter may
be optionally replaced by a 100 Hz filter.

A high accuracy and stability frequency counter provides a 6
digit LCD readout of the incoming signal frequency or of the
bandpass center frequency to which the level meter is tuned. A
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fast updating frequency resolution of 10 Hz is provided which
may be changed at will to a 1 Hz resolution with a 2 second

update rate.

For locating carriers with no modulation, an audible output on
the speaker or headphone is deveioped by means of a carrier
re-insertion oscillator. Either upper or lower sidebands may be

selected.

Signal power level is displayed with 0.1 dB resolution on a 3
digit LCD display. ADJUST RANGE lamps flash an alert for
signal overload to prevent inaccurate measurements or to indi-
cate the direction of manual level range change for more accurate
measurements.

1.5.2 Specifications
MODEL
FUNCTION
FREQUENCY

Range:
500, 750k —

1240, 1350, 1500:—

6000:—

Bands:

Signal Counter Accuracy
{Initial):

Signal Counter Accuracy
{Long Term):
Temperature Stability:
Resolution:

Display:

Modes:

Automatic Frequency
Contro! (AFC):

AFC Capture Range:

1-2

An internal crystal oscillator at a nominal frequency of 230
kHz with a stable level output of —30.0 dBm provides a reference
level for calibration of the instruinent.

1.5 TECHNICAL SPECIFICATION SUMMARY

1.5.1 Definition

Parameters shown in the following 6040 Selective Level Meter
specification summary as being “typical”, “nominal” or “ap-
proximate” are provided only as non-warranted supplemental
information having possible value in the application of the
instrument.

6040

Selective Level Meter

300 Hz to 3.5 MHz, 50 Hz bandwidth
400 Hz to 3.5 MHz, 100 Hz bandwidth
12.0 kHz to 3.5 MHz, 3.1 kHz, “C” Message bandwidth

4.0 kHz to 2.0 MHz, 50 Hz, 100 Hz bandwidth
12.0 kHz to 2.0 MHz, 3.1 kHz, “C" Message bandwidth

300 Hz to 100 kHz, 50 Hz bandwidth
400 Hz to 100 kHz, 100 Hz bandwidth
12.0 kHz to 100 kHz, 3.1 kHz, “C” Message bandwidth

Band A — 0.3-650 kH=z
Band B — 5530-1650 kHz
Band C — 1300-2400 kHz
Band D — 2000-3500 kH=z

+4 x 10”7or £LSD whichever is greater at 23°C after 3
minute warm-up

+1x1076 per year aging rate with reset vapabhility

42 x 1077 over the temperature range +20°C to +30°C
+32 x 1078 over the temperature range —10°C to +55°C

Selectable: 10 Hz with fast update, signal count and center
passband
1 Hz with 2 second update, signal count only

6 digit LCD in kHz units

Signal Frequency Count with automatic mode switching or
Passband Center Frequency Count

Selectable ON/QOFF with either wide or narrow band filter
operation

212 dB below RANGE MAX. LEVEL {Frequency range of

capture depends on filter employed)
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LEVEL

Range: o —99.9 dBm to 20.9 dBm

dBm Reference Impedance: Selectable, 5002, 750, 1240, 1350, 1500, 600
Ranging; Autornatic or manual

Manual Ranges: Eleven switched 10 dB steps

Display- 3 digit LCD with sign

Resolution: 0.1 dB

Level Measurement Accuracy (1)

Range Dependence:— I. Unbalanced, terminated internally or externally, 750,
referred to: 250 kHz, most sensitive manual range for
specified level, AFC (ON}, 23°C

LEVEL RANGE (dBm)
—99.9 to —90 —8391t0 0 0 to +20

+1.0 dB +0.2 dB +0.3 dB

2. Unbalanced, terminated internally or externally, 500, 1241},
1354, 15001, referred to: 250 kHz, most sensitive manual
range for specified level, AFC (ON), 23°C

Typically, same as 1. above

3. Unbalanced, terminated internally or externally, 6000,
referred to: 50 kHz, most sensitive manual range for
specified level, AFC (ON), 23°C

Typically, add £0.15 dB to 1. above

4. Balanced, terminated internally or externally, 1240, referred
to: 250 kHz most sensitive manual range for specified level,

AFC (ON), 23°C
LEVEL RANGE (dBm)
—99.9 to —90 —899to 0 0 to +20
+1.0 dB 10.3 dB +0.4 dB

5. Balanced, terminated internally or externally, 500, 750,
1350, 1500, referred to: 250 kHz, most sensitive manual
range for specified level, AFC (ON), 23°C

Typically, same as 4. above

6. Balanced, terminated internally or externally, 6000, referred
to: 50 kHz, most sensitive manual range for specified level,
AFC (ON), 23°C

Typically, add £0.(5 dB to 4. above

1. Unbalanced, terminated internally or externally, 7502,
Frequency Dependence:— referred to: —30 dBm measured on —30 dBm max. level
range, AFC (ON), 23°C

FREQUENCY RANGE (kHz)
0.3t0 12 12 to 3250 3250 to 3500

+0.2 dB +0.2 dB +0, -0.5 dB

2. Unbalanced, terminated internally or externally, 500, 1240},
13502, 15042, 600Q), referred to: —30 dBm measured on —30
dBm MAX. LEVEL range, AFC (ON), 23°C

Typically, same as L. above for frequency limits of
specified impedance
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Temperature Dependence: —

Time Dependence:—
Analog Peaking Indicator:

Type:—

Range:—

Resolution:—

Input Over-Range Indicator:
Input Under-Range Indicator:

Maximum Input:
Unbalanced port:—

Balanced ports:—

WARM-UP CHARACTERISTICS

{Ambient Temperature +23°C, Test Frequency 250 kHz,
Filter Wide Band)

Recommended Warm-up Period:

Time Dependent Level Drift
(Initial calibration, no recalibration, input tuning
maintained):

Time Dependent Tuning Drift
(Initial tuning, no retuning):

Without AFC:—

With AFC:—

LEVEL CALIBRATION REFERENCE
Calibration Level:

Level Stability:

Frequency:
SELECTIVITY
Wideband Filter:

3. Balanced, terminated internally or externally, 500, 750,
12401, 13502, 15002, 68000, referred to: ~30 dBm measured on
—30 dBm MAX. LEVEL range, AFC (ON), 23°C

Typically, add +0.1 dB to 1. above for frequency limits of
specified impedance higher than 1.0 kHz. Typically, add
+0.2 dB to 1. above for lower frequency limits of specified
impedance 0.3 kHz to 1.0 kHz.

1. Without recalibration: 0.1 dB/°C referred to: 250 kHz,
—30 dBm level measured on —30 dBm MAX. LEVEL range
at any ambient temperature between —10°C and +55°C,
with initial calibration at 23°C

2. With recalibration: See “LEVEL CALIBRATION
REFERENCE, Level Stability”

See “WARM-UP CHARACTERISTICS”

Vertically mounted edgewise meter indicates relative level

Switchable, typically 20 dB without set point and 4 dB FSD
with manual set-point adjustment

Nominally, 1 dB in 20 dB range and 0.2 dB in 4 dB range

Red flashing LED indicator reports over-range signal inputs.
Level display is simultaneously blanked

Amber flashing LED indicator reports under-range signal
inputs which may cause measurement errors

d.c. coupled, +30 dBm bridging or terminated

a.c. coupled, +30 dBm bridging or terminated, 200 V (d.c.
and peak a.c.)

3 minutes

3 to 60 minutes 0.5 dB max.
3 minutes to 4 hours £0.7 dB max.

3 to 60 minutes +400 Hz max.
3 minutes to 4 hours 1700 Hz max.

3 to 60 minutes +2 Hz max.
3 minutes to 4 hours +4 Hz max.

—30.0 dBm £0.25 dB at 23°C

Better than 0.2 dB over operating temperature range
{typically 10.006 dB/°C)

250 kifz +30 Hz

3100 Hz nominal
Passband: 2 kHz min. at —0.5 dB points
3100Hz +10% at —3 dB points
Stopband: 9200 Hz max. at =70 dB points
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Narrowhand Tilter:

INPUT

Impedance {Balanced):

Enpedance {Unbalanced):

Comrmon Maode Rejection:

Return Laoss (730 Unbalanced):
Connectors:
Unhalanced:-
Balanced:-
INTRINSIC DISTORTION

Noise Power Ratio {(NPR)
(Equivalent 600 channel system, 750 Unbalanced):

Znd and 3rd Order larmonics:

LY. and Image Rejection:
INTERMEDIATE FREQUENCIES
DEMODULATOR
OQUTPUTS

Loudspeaker {Internal):

External Audio Qutput:

Harmonic Distortion (1 kHz Tone):

Recorder Output:

Probe Power Output:

POWER REQUIREMENTS
AC Supply:

Buttery Operation:

Battery Capacity:

AC Watts:

Battery Discharge Protection:

4-92

30 Hz nominal
Passband: 20 Hz min. at —0.5 dB points
30 Hz £10% at —3 dB points
Stopband: 365 Hz max. at -70 dB points

Terminated — 7502, 1240, 13302, 1300, 6000 (10 pt D.C. blocking)
Bridging — 30Q, 75Q, [240Q. 135Q. 1500, 600Q
Typically 5 kQ shunted by 35 pb
Automatic level correction with impedance selected
Automatic compensation of bridging errors
Terminated — 7502, 12400, 1350, 1500, 600Q2 (10 uF 13.C. blocking)
Bridging -— 500, 750, 1240, 1350, 150, 6000
Typically 5 kQ shunted bv 35 pF
Automatic level correction with impedance selected
Automatic compensation of bridging errors
=30 dB at 250 kHz
=20 dB at 1.0 MIl»

=30 dB

BNC female nom. 750
Barnuna jack nom. 6000

=55 dB for 40 dB increase in sensitivity measured in any
band-stopped slot in band

=70 dB below fundamental, single toue 2.5 kv to 3.5 M1z
for 60 dB increase in sensitivity

=70 dB
53 MHz and 455 kHz
AM, USB, LSB

Output greater than 50 milliwatts, adjustable level
2+10 dBm imto 6000) load 5% THD, adjustable level
=5% for 50 milliwatt loudspeaker output

Linear dBm scaled output, +4.0 V DC output at RANGE
MAX. LEVEL 0.0 V DC at 20 dB below RANGE MAX.
LEVEL. Source impedance 2 k ohms

Nominally 126 V d.c. 100 ma. max. available at 0.080 in. front
panel tip jack

15 V AC £10%, 50-60 Hz for operation and/or battery
churging

Internal rechargeable lead acid starved electrolyte battery (See
NOTE 2. page 1-6)

Approximately § hour normal operation. 6 hour low battery
protection cut-off typical. 3 hour operation below 3°C. A
discharzed battery will recharge overnight

19 watts with fully c¢harged battery
40 watts with unit operating and battery discharged (operation
above 5°C)

253 minutes low voltage advance waming on LCTY display. Low
voltage battery shut-otf, after time-out with manual reset
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Powering From External Battery:

Fuses:

MISCELLANEOUS

AC Supply Option:
Standard Filter Options:
Wideband: —

Narrowband:—

12.6 V DC minimum, 2.5 amp maximum to 0.080 in. front
panel tip jack

Battery — Type AGA 2 amp
A.C. line — Type MDL % amp

230 V AC £10% 50-60 Hz

“C” Message Noise Equivalent
Passband: 1,400 Hz min. at —0.5 dB points
2,000 Hz £10% at —3 dB points
Stopband: 6,200 Hz max. at =70 dB points

Psophometric Noise Equivalent
Passband: 1,740 Hz £10% at —3 dB points

100 Hz nominal
Passband: 40 Hz min. at —0.3 dB points
100 Hz =20% at —3 dB points
Stopband: 580 Hz max. at =70 dB points

TEMPERATURE RANGE

Operate:

Storage:

MECHANICAL

1-6

Dimensions:

Weight:

—10°C to +55°C
—40°C to +75°C

8 x 12" x 9"

(203.2mm x 304.8mm x 228.6 mm)

21 Ibs {95 kg)

NOTE 1.

Measured after a warm-up period of 30 minutes and
after level calibration, unless otherwise noted.

NOTE 2.

The lead acid starved electrolyte battery employed in
this unit is sealed and classified as “dry” under Inter-
national Air Transport Association Restricted Articles
Regulation #210. The battery is not subject to Federal
hazardous material regulations and is not considered
to be a restricted article by the Civil Aviation Authority
and the U.S. Department of Transportation. Local
governments, however, may have created regional
ordinances relating to the disposal of batteries. It is
therefore, suggested that a check be made with local
authorities before disposal of batteries is made by
normal means. In the event that difficulty is experi-
enced, defective batteries may be returned to Rycom
for disposal.
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CHAPTER 2
OPERATING INSTRUCTIONS

2.0 INTRODUCTION

The various controls, displays, indicators and connectors of
the 6040 are shown in Figure 2-1. Identifying numbers ¢orrespond
to the paragraph suffixes describing these items.
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e
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FIGURE 2-1
FRONT PANEL CONTROLS, INDICATORS AND CONNECTORS



2.0.1 “LEVEL dBm” Display

The LEVEL display indicates input signal levels with 0.1 dB
resolution. The digital LCD display employed is thermostatically
controlled, has a rapid display response in the cold and resists
damage from heat extremes.

This display also provides a LO BAT alert when the low
battery protection circuit is activated. This feature will be
described later in Chapter 7.4 POWER.

The level display will blank when the mput signal level exceeds
the maximum level input shown on the RANGE dBm switch
position by greater than +0.9 dB.

2.0.2 “TUNING INDICATOR” Display and Control

The tuning indicator features a two range (4 dB or 21 dB) full
scale deflection with an operator adjustable reference level in the
lower range provided. Its operation is simultaneous with the
digital level display.

With the METER REF control in the (QOUTx5) position, the
analog TUNING INDICATOR has a full scale range of approxi-
mately 4 dB. In this position the reference 0 dB point of the
analog TUNING INDICATOR may be adjusted to provide a
high analog resolution and sensitivity for the purpose of making
gain/level adjustments on users equipment. The resclution is
nominally 0.2 dB.

With the METER REF control in the (INx1) position, the
analog TUNING INDICATOR has a full scale range of approxi-
mately 21 dB. The resolution, in this case, is nominally 1 dB.

2.0.3 “LEVEL OUT” BNC Connector

A DC level output of 5 dB per volt for each attenuator sctting
is available at the LEVEL OUT BNC connector port. It can be
used with an escilloscope or strip chart recorder for long term
analysis of signal level fades or noise conditions. This is a linear
dB scaled output with +4 V DC at range reference level and 0.0
V DC at 20 dB below range reference level,

2.0.4 “CAL LEVEL” Control

This potentiometer control allows you to calibrate the level
reading of the instrument by adjusting the LF. gain preeisely.
The actual calibration procedurce is detailed in section 2.1 at the
end of this chapter.

2.0.5 “ADJUST RANGE” Indicators

These lamps flash to indicate the direction in which you must
manually change level ranges for measurement accuracy. The
appropriate direction in which the range switch must be turned is
indicated beneath each light. In the AUT() RANGE condition,
the lamps indicate the direction in which the range adjustment is
being automatically made.

When the 6040 is connected to a signal having a level above
the selected level range the red lamp will flash and in addition,
the LEVEL dBm display will blank. A signal level above +30
dBm may cause a front end overload and damage the instrument.

2.0.6 “RANGE dBm (MAX LEVEL)” Control

For optimum measurement accuracy when manunally setting
range levels, the instrument should be operated in the runge
where the ADJUST RANGE lamps are not flushing. The maxi-
mum signal level of each range selection is appropriately marked
beside each switch position.

When the AUTO RANGE mode has been selected, the
instrument will antomatically switch to the proper level range
required by the signal across the input terminals.

2.0.7 “BAL UNBAL” Switch

This switch selects the blue banana jacks, or the BNC con-
nector as the operator defined signal input port.

In the UNBAL position, the BNC connector provides an un-
2-2

balanced input to the unit. The banana jacks are disconnected in
this mode and the BNC shield will be connected to case ground.
Note that the case will be connected to earth ground when the
unit is grounded through a three terminal AC power line cord or
by some other earth ground connection.

With the switch in the BAL position, the two blue banana jacks
provide a balanced input to the unit. The BNC center conductor
in this case will be disconnected.

The black banana jack provides a low impedance point for the
connection of the case to a ground of the operators choice.

It is important to note that whenever the banana jacks are
employed to make an unbalanced measurement, the BAL UNBAL
switch must be placed in the BAL position. The signal should be
carmected to the upper blue jack for optimum accuracy. The
lower blue jack should be connected to signal ground. See figure
2-2 below for a simplified schematic of the configuration of the
6040 input circuitry.
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FIGURE 2-2
INPUT CIRCUITRY

ATTENUATORS
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UNBALANCED
INPUT

2.0.8 “AUX +12V” Connector

This 0.080 inch tip jack connector, in conjunction with the
black banana plug socket ground, provides for the possible
operation of the selective level meter from an auxiliary 12 V DC
battery power source such as an auto battery. Positive connection
is made to the tip jack connector. This connector also makes
possible the powering of an external probe or other equipment
drawing less than 100 mA of current.

2.0.9 “IMPEDANCE ((})” Switch

When the switch is set to select a bridging iinpedance, the
input terminals present a high impedance to the line and the
LEVEL dBm display is appropriately scaled to reflect the correct
power level for the input reference impedance selected. With the
switch selecting a terminating imnpedance, the input terminals are
terminated by the line impedance selected and the correct
terminated power is shown on the LEVEL dBin displayv.

For either balanced or unhalanced measurements it is im-
portant that the impedance chosen be correctly matched to that
of the line on which the measurement is being made,

2.0.10 “SELECTIVITY Hz” Switch
This switch allows you to select the WIDE or NARROW band
pass filter suitable for your particular measurements.

2.0.11 “POWER” Switch

A four position "POWER” switch is provided which performs
the tollowing functions:

OFF — The instrument should be shut OFF for storage or
trunsportation. A hracket on the face plate cover will prevent the
tace plate cover from being attached to the instrument unless the
instrument is turned "OFF”. This prevents the instrument from
heiny left on during transport which will run down the battery.

CHAKGE — The internal battery will normally recharge
overnight with the switch in this position and be ready for another
8 hours of normal operation.
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ON — This position switches the instrument ON for operation
for either AC or battery power. When AC is connected to the
instrumnent, the battery will be trickle charged.

BAT. TEST — The battery charge status is shown by a
TUNING INDICATOR reading in the section marked BAT QK
whenever the switch is in the BAT. TEST position.

A pratection circuit will help prevent you from running out of
battery capacity before you have completed your measurements
and prevent battery damage resulting from over-discharging the
battery. When the battery voltage reaches a threshold level, a
“LO BAT” alert flashes in the LEVEL dBm display. Exactly 25
minutes after this alert signal, the instrument will shut itself off.
The battery protection feature can be reset to allow additional
operation of the instrument by momentarily switching the
POWER switch to the CHARGE position. Nate that, over-use of
the reset feature will eventually lead to the deep discharge of the
battery and the possible reduction of its life that the protection
feature is intended to avoid. It is good practice to restrict use of
the reset mechanism to emergency extended operation of the
selective level meter.

2.0.12 “115 VAC or 230 VAC” Connector and Line Fuses
This connector mates with the standard line power cable
sapplied for AC operation of the instrument.
The AC line is protected with a fuse type MDL 3/8 amp.
The battery is also protected with a fuse type AGA 2 amp.
See paragraph 8.2.1 for fuse replacement instructions.

2.0.13 “DEMODULATOR LEVEL” Control and Switch

The DEMODULATOR LEVEL control adjusts the audio level
of the speaker and the 600 ohm headset OUTPUT.

The DEMODULATOR switch selects AM or upper (USB) or
lower (LSB) single sideband demodulation.

2.0.14 “AFC (Automatic Frequency Control)” Switch

When this switch is in the AFC position, the instrument auto-
matically tunes a signal to the same point on the filter with each
measurement. This ensures amplitude accuracy by reducing
tuning errors. In order to rapidly tune in the signal, place the
SELECTIVITY switch in the WIDE filter position and tune in
the signal. Next, switch on the AFC and change to a NARROW
filter selection.

Operation of the AFC circuit will provide an AFC indication
displayed in the right hand side of the FREQUENCY kHz display
window.

Rapidly changing frequency signals such as noise and FSK are
not suited to AFC tuning. The AFC should be switched off when
making measurements on these signals.

2.0.15 “TUNE/FINE TUNE” Controls

The "TUNE" control provides for coarse/rapid tuning of the
frequency band selected. In conjunction with the WIDE filter
this control allows for easy location of the desired signal.

The “FINE TUNE" control provides for fine/slow tuning of
the frequency band selected. In conjunction with the NARROW
filter the FINE TUNE control allows accurate placement of the
signal at the desired point in the passband of the filter,

2.0.16 “RANGCE” Switch

The RANGE switch sets the frequency range of the instrument
to the signal being measured.

Four ranges are provided to cover input frequencies of 0.3 to
3500 kHz.
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2.0.17 “FREQUENCY kHz" Display

The 6 digit LCD display shows the frequency of the incoming
signal or the frequency to which the instrument is tuned in kHz.
The display is thermostatically controlled, resistant to damage
from heat and has a rapid response in cold environments.

When the instrument is operating as a frequency counter, a
“SIGNAL COUNT” display will appear in the left hand side of
the FREQUENCY kHz display.

When the AFC is activated, an "AFC” display will appear in
the right hand side of the FREQUENCY kHz display.

2.0.18 “DISPLAY” Switch
This 3 position switch performs the following functions:

CENTER PASS BAND — In this position, the FREQUENCY
kHz display will show the frequency ta which the instrument is
tuned with 10 Hz resolution.

SIGNAL COUNT 10 Hz — In this position, the FREQUENCY
kHz display will show the frequency of the incoming signal with
10 Hz resolution. The display will revert back to showing the
CENTER PASS BAND frequency when no signal of sufficient
strength falls within the filter passband.

SIGNAL COUNT 1 HHz — When the switch is in this position,
the FREQUENCY kHe display shows the frequency of the in-
coming signals to a resolution of 1 Hz. The 1 Hz switch position is
spring-loaded and must be momentarily moved into the 1 Hz
position when a 1 Hz resolution frequency count display is
required. The 1 Hz count will appear after a brief delay following
the switch position change. In the SIGNAL COUNT 1| Hz mode,
the MHz digit rolls off the display.

2.1 CALIBRATION PROCEDURE
Set the instrument switches and controls as follows:

Switch/Control Pasition
RANGE dBm CAL =30
IMPEDANCE CAL

SELECTIVITY He Band Pass Filter which you
intend to use to make your
measurement.

AFC ON

RANGE kHz CAL 250, 0.3-650 kHz
FREQUENCY {(TUNE)  230.00 kHz

Nate that the CAL positions on the various controls
are clearly marked in negative image letters.

To calibrate, adjust the CAL LEVEL to —30.0 dBm on the
LEVEL dBm display.

For maximuwmn level accuracy, alwavs calibrate the instriunent
with the band pass filter that you intend to use to make vour
measurements.,

Usually, only a three minute warmup period is required before
vou inay accurately calibrate and operate the 6040. When turning
on the instrument in extreme cold or hot conditions, a slightly
longer warmup may be required. For the most accurate mea-
surements, recalibration every 15 to 20 minutes within the first 60
minutes of operation is recomiended, particularly when the
istrument has been moved from one environmental extreme to

another.
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CHAPTER 3
THEORY OF OPERATION

3.0 GENERAL

Chapter 3 provides an overall description of the 6040 opera-
tion. A detailed explanation of the operation of the major circuit
blocks will be provided in chapters 4, 5, 6, and 7.

3.1 UNIT BLOCK DIAGRAM

A simplified block diagram of the unit is shown in figure 3-1.
Dashed lines divide the blocks into four groups identified by
chapter numbers which refer to the specific chapter which con-
tains the more detailed explanation of the particular block to be
studied. Additional block dizgraimns will be found in these chapters
delineating particular circuit functions.

ChAP 4

CALIBRATION
OSCILLATOR
LIE)
J CHAP. &
I4PUT LOW
SIGNAL SELECTOR T Ea oR FASS IF —
&2 " FILTER
T T
H i EC {
— i 1
il N
h :
T b
1 } CHAP T ] CHAP. 6 i
LEVEL FREQUENCY  p—mw o -oml st 8 20d
DETECTOR CONTROL
AZL H24 a1l A8 a9, AID, A12
I
LEvEL  f——— FREQUENCY
DISPLAY DISPLAY
a3z 423 jb—m at

DEMOOUL ATOR
L1 . an

POWER
+MISC.
a1, 422

FIGURE 3-1
6040 SIMPLIFIED
FUNCTIONAL DIAGRAM

3.2 INPUT SELECTOR and CALIBRATION OSCILLATOR

The input selector block contains the IMPEDANCE and BAL-
UNBAL switches. These switches select the source of the input
signal and adjust the termination resistance to be provided at the
unit input. With the IMPEDANCE switch in the CAL position
the signal source is derived from the calibration oscillator per-
mitting the unit gain to be set to establish the level accuracy. The
calibration oscillator operates at approximately 250 kHz and
provides a signal source of —30 dBm 75 ohm level to the unit.

The various positions of the IMPEDANCE switch provide
information to the L.F. and level detector blocks regarding the
input configuration and reference impedance selected.

The position of the BAL-UNBAL toggle switch connects either
the unbalanced BNC input or the balanced banana jack pair to
the unit.

3.3 ATTENUATOR

The attennator block contains a dual attenuator, auto ranging
circuitry and a summing amplifier. When the RANCE dBm
switch is not in the AUTO RANGE position, the attenuation may
be adjusted in 10 dB steps by this switch. Each attenuator pro-
vides a total attenuation of 100 dB per input ieg of the balanced
input terminals when the RANGE dBm switch is in the +20 dBm
position.
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The auto ranging circuitry receives signals from the level
display block indicating whether the output from the LF. block is
above or below the required level nceded to generate a valid
level display. When the auto ranging is enabled, the auto ranging
circuitry increments or decrements the attenuation as prescribed
by the level display signals. The two balanced attennator outputs
are combined by a summing amplifier to provide a single-ended
signal to the lowpass filter.

3.4 LOWPASS FILTER and LF.

The lowpass filter limits the bandwidth of the signal provided
to the LF. and eliminates undesirable image responses due to
high frequency signals appearing in the output.

The LF. block contains all the elements of a dual conversion
superheterodyne circuit. The lowpass filter output is buffered
and then mixed with the 1st L.O. signal generating a 5.0 MHz 1st
LF. signal. This 5.0 MHz signal is bandpass filtered by a filter
which controls the bandwidth when the SELECTIVITY is in the
WIDE position.

The output of this first wide filter is amplified and fed to a 2nd
mixer. The 2nd mixer in turn mixes the 5.0 MHz signal with the
2nd L.O. signal (4,545.0 kHz) to generate a 435 kHz 2nd LF.
signal. The buffered output of the 2nd mixer drives gain fixing
circuitry. Resistance networks and a multiplexing I.C. permit
digital signals from the input selector block to control LF. gain in
accordance with the position of the IMPEDANCE switch.

Between stages of the 455 kHz amplification is a pair of filters.
The position of the SELECTIVITY switch determines whether
the 455 kHz signal passes through the NARROW filter establishing
the NARROW selectivity bandwidth or through the WIDE 10
kHz bandwidth filter. With the WIDE 455 kHz filter selected, the
bandwidth is determined by the 5.0 MHz filter referred to above.

A low impedance LF. output stage drives inputs to the fre-
quency control, level detector and demodulator blocks.

The SELECTIVITY switch also controls circuitry which per-
forms noise compensation appropriate to the selected bandwidth.

3.5 FREQUENCY BLOCKS

The frequency control block contains an accurate TCXO.
This oscillator provides a precision time base for frequency
counting and a clock signal for analog signal to dBm conversion.

Two phase lock loops are contained within the frequency
control block. The reference signals for both loops are derived
by dividing down the TCXO frequency. One loop maintains the
2nd L.O. at a 4,545,000.0 Hz frequency and remains locked at all
times. The 2nd (AFC) loop is activated in the AFC mode and
controls the 1st L.O.. This 2nd loop controls the 1st L.O. in such a
manner that the 2nd LF. frequency is held at 455 kHz. Having a
2nd L.O. locked at 4,545,000.0 Hz and a 2nd L.F. output locked
at 455 kHz establishes a 1st LLF. that is, in turn, locked at 5.0 MHz.

The frequency control block also contains frequency sub-
tractor circuits used to provide a count input to the frequency
display. When operating in a signal count mode, the 2nd LF.
signal is subtracted from the difference signal derived from 1st
and 2nd L.O. signals. This process regenerates the input fre-
quency:

Fin = F10 LO ~ Fand LO) — Fand IF

When operating in the CENTER PASS BAND display mode the
2nd L.F. signal is replaced by a signal derived from the TCXO.

Both L.O.’s supply signals to the .F. for mixing purposes and
also to the frequency control block for count signal generation
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and phase locking. Both oscillators are voltage controlled. The
2nd L.O. remains phase locked at a constant 4,545.0 kHz. The 1st
L.0O. is variable and is tuned by an air variable capacitor, operator
adjusted by the large TUNE knob. The FINE TUNE knob adds
a voltage component to the 1st L.O. control voltage. When in an
AFC mode, the 1st L.O. control voltage adjusts the Ist L.O. to
maintain a constant 435.0 kHz 2nd LF. output frequency.

The frequency display section consists of a counter and
decoder driver circuitry to provide an LCD display of the count.
For a 10 Hz resolution display the count interval is 1/5 second
and the counted signal is 1/2 the frequency of the displayed
frequency.

To obtain a 1 Hz resolution display the count interval is
extended to 2.0 seconds. The start of a count interval is synchro-
nized with the leading edge of the count signal to reduce least
significant digit jitter.

3.6 LEVEL BLOCKS

The level detector block generates a DC voltage which fol-
lows the peak value of the L¥. input to that block. The DC
voltage is then used to charge a capacitor. The time required to
discharge the capacitor through a resistor to a fixed threshold
voltage is proportional to the logarithm of the voltage originally
applied to the capacitor. The level detector generates pulse out-
puts whose widths are proportional to the logarithm of the LF.
voltage and therefore, the logarithm of the selected input voltage.
In order to generate analog signals for the TUNING INDICATOR
and LEVEL OUT functions, the level detector pulse signal is
lowpass filtered. These filtered signals have an average DC value
proportional to the logarithm of the input signal.

In generating a digital level display, the level detector pulses
are used to gate a count input signal to the level display counter.
For wider pulses, more counts are accumulated by the level
counter. The starting count for a particular level range is deter-
mined by signals derived from the attenuator block. Each level
reading consists of the sum of the starting count determined by
attenuator block signals, plus the count inputs gated to the counter
during the period level detector pulses are received.

A second counter with a fixed zero starting count is used to
generate the signals that direct the attenuator block to increase or
decrease attenuation together with those that control the ADJUST
RANGE indicators.

A resistor network controlled by the IMPEDANCE and
SELECTIVITY switches determines the amount of level output
voltage that is fedback and substracted from the detected DC
voltage. This feedback voltage is used to compensate for internal
noise added to the detected DC voltage.
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3.7 DEMODULATOR

During the AM demodulation mode, the 2nd LF. signal is
shunt detected, lowpass filtered and then amplified by the andic
amplifier.

In the LSB or USB mode the carrier injection oscillator
operates at either a 453.5 kHz or 456.5 kHz frequency. A shunt
demodulator shorts the 455 kHz LF. signal to ground at the
injection frequency. The audio beat frequency generated by the
demodulator is amplified by the audio amplifier.

3.8 POWER BLOCKS

The POWER switch has OFF, CHARGE, ON and BAT. TEST
positions. With the POWER switch in the CHARGE position and
AC power connected, the converted DC power is used only to
recharge the battery. The charging voltage remains above 14.7
volts as long as the charging current accepted by the battery
remains above 200 mA. As the battery becomes fully charged, the
reduction in charging current accepted by the battery switches
the charging circuit output voltage to a lower trickle charge
value. The charging voltage switching action thus prevents a
battery overcharge.

When the POWER switch is in the ON position, power is
supplied for operating the unit either from an AC source, or from
the battery whenever the AC power is not connected.

With AC power connected, the battery will be trickle charged
during unit operation.

Placing the POWER switch in the BAT. TEST position dis-
connects any AC power at the power input and retains operation
on battery power. The TUNING INDICATOR displays the
voltage that cxists between the battery terminals and one of the
regulated DC output lines.

While operating in the ON mode, the battery voltage is
monitored by a comparator. When the battery voltage drops
below about 11.8 volts, a counter is activated whose function is to
provide a time limit to further extended operation of the unit thus
preventing a deep discharge condition from aceuring. One binary
stage of the counter provides a flashing O BAT indication on
the LEVEL dBm display. Power to the unit is supplied through a
latching relay. When the LO BAT counter reaches a turn-off
count, the power relay is switched to the OFF position. The LO
BAT counter takes 25 minutes to reach the turn-off count and
may be reset by placing the POWER switch in the CHARGE
position.

The POWER block also contains a number of three terminal
regulators used to regulate and isolate the power provided to the
various blocks of the unit.
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CHAPTER 4
THEORY OF OPERATION FOR THE CALIBRATION
OSCILLATOR, INPUT SELECTOR AND ATTENUATOR

4.0 GENERAL

The calibration oscillator circuit is located on the Al4 circuit
board. The input selector circuit is located on the A2 circuit
board. The attenuator circuit is located on the A3 and A19 circuit
boards. Refer to figure 12-1 for the schematic diagram of the A2,
A3, Al4, and A19 circuit boards. A block diagram of these boards
is shown in figure 4-1.

+6.9 V DC and ground. An adjustable resistive attenuator A14R5
reduces the 250 kHz frequency component to an output level
equivalent to —30.0 dBm into a 75 ohm termination.

4.2 INPUT SELECTOR
The input selector circuit board A2 provides the selection of
the following functions:

i
LEVEL
; RANGE
o S LINES “AOE
CAL:BRATION F4 CONVERTER
OSCILLATOR  QUTPUT = :
a4 L Jr
NPUT { ¥
[ — | =
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CALIBRATION OSCILLATOR, INPUT SELECTOR AND
ATTENUATOR/SUMMING AMPLIFIER

4.1 CALIBRATION OSCILLATOR

The calibration oscillator eirenit board Al4 gencrates an
extremely accurate —30.0 dBm reference level signal at 250 kilz;
it is used to calibrate the 6040. The oscillator is crystal controlled.
Output amplitude stability is achicved by powering the circuit
from a precision voltage supply. A 10 V DC regulator A19113
powecrs the 6.9 V DC precision voltage reference circuit (A14CR1
and AI4R1), whose output is connected to the oscillator circuit.
Voltage is supplied to the oscillator only when the IMPEDANCE
switch A252D is in the CAL position; this aveids possible inter-
ference from the calibration signal when measuring input signals
near 250 kHz or any of its harmonics. The input terminals of the
6040 are disconnected fromn the circuit whenever the calibration
oscillator is connected.

NOR gate Al411C is biased in its lincar region by feedback
resistors Al4R2 and AI4R3. A 180° output-to-input voltage phase
relationship is necessary to sustain oscillations. The 180° phase
shift is achieved with bwo cascaded networks A14R3/A14C:2 and
Al4Y1/A14C1. NOR gates A14I1A and A14I11B are connected in
parallel, forming a single inverter whose output switches between
3-84

(a) Perimnits the selection of a balanced (BAL) or unbalanced
{UNBAL) input mode.

(b) The IMPEDANCE switch provides a choice of several
bridging (BRG) and terminated { TERM) input impedances, plus
the calibration (CAL) mode.

{c) The RANGE dBm (MAX LEVEL) switch allows the selec-
tion of several input signal power level ranges (—80 dBm through
+20 dBm} and an AUTO RANGE inode.

Switch A251A selects either the unbalanced {UNBAL) input
signal {BNC jack) or one side of the balanced (BAL} input signal
{top blue banana jack E1}. The IMPEDANCE switch A252A-
front selects between the output of switch A251A and the calibra-
tion oscillator, connecting the selected signal to outpat jack A2J1
via capacitor A2C3. In the termination (TERM) impedance
modes (75, 124, 135, 150 and 600 ohms), switch A2S52A-front
connects the corresponding termination resistors AZR1 through
AZR10 to the input signal line.

Switch A251B selects either signal ground (UNBAL mode)} or
the other side of the balanced {(BAL) signal (center blue banana
jack E2). The black banana jack is the common signal ground
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connection for balanced input signals. The IMPEDANCE switch
A252A-rear selects between the output of switch A251B (non
CAL positions} and the output of switch A252D pin 12 (signal
ground-CAL position). It connects the selected signal to output
jack A2]2 via capacitor A2C2. The selected signal is also con-
nected to the other side of the termination resistors via IM-
PEDANCE switch A251C which makes a DC connection in the
UNBAL position and an AC connection through capacitor A2C1
in the BAL position, In the CAL mode, switch A252A disconnects
the input signal ports from the input circuitry during the calibra-
tion procedure.

The A2J1 and A2J2 output jacks on the input selector board
are connected to opposite sides of the dual input attenuator. The
input impedance of each attenuator half with respect to signal
ground is 5,000 ohms. The input impedance measured between
both sides of the attenuator {balanced mode) is 10,000 ohms. An
unbalanced input signal in the bridging (BRG) mode will see a
5,000 ohm load impedance at the 6040 BNC input jack. In the
unbalanced (UNBAL) termination {TERM) mode, this 5,000
ohms is in parallel with the selected termination resistors. The
combined internal impedances equal the impedance shown on
the IMPEDANCE switch A2S2,

A 10,000 ohm impedance (A2R11 and A2C4) is connected
across the two blue banana jacks. This impedance, in paralle]
with the 10,000 ohrn impedance of the dual attenuator, provides a
resultant 5,000 ohm input impedance in the balanced (BAL)
bridging (BRG) mode. In the balanced (BAL) termination
(TERM) mode, this 5,000 ohms is combined with the selected
termination resistors to provide a resultant input impedunce equal
to the impedance shown on the IMPEDANCE switch A252.

The 6040 automatically compensates for bridging errors. Any
minor voltage loss to the external circuit, which results from the
bridging of the 5,000 ochm input impedance across the line, is
automatically added back to the measured power level; thus the
actual correct power level of the circuit is displayed by the 6040.

The IMPEDANCE switch A252B performs switching func-
tions for the noise compensation circuit A24; sec chapter 7 for the
theory of operation.

The RANGE dBm (MAX LEVEL) switch A253 is used to
select the front end attenuator range. The AUTO RANGE posi-
tion allows for the automatic selection of the proper level range.
Coded digital information is transferred from this switch to the
auto ranging circuit A19 where the data is converted into signals
that control the operation of the dual input attenuator.

4.3 ATTENUATOR
The input attenuator circuitry is located on the attenuator/
summing amplifier A3 and auto ranging A19 circuit boards.

4.3.1 Attenuator/Summing Amplifier

The attenuator/summing amplifier circuit A3 contains the dual
input attenuator and summing amplifier. The output from the
two attenuators is fed to the summing amplifier, converting the
balanced or unbalanced signals into a single unbalanced cutput
signal.

The two output jacks A2J1 and AZJ2 on the input selector
board are connected to the dual input attenuator via coaxial
cables W1/P1 and W2/P2. Both attenuators are identical in
operation. Each attenuator consists of four cascaded voltage
divider sections (pads) which are individually switched “in” or
“out” of the circuit with latching relays A3K1, A3K2, A3K3 and
4-2

A3K4. Each of the four relays simultaneously switch identical
pads in hoth attenuators. Each attenuator consists of twao 40 dB
pads, followed by a 20 dB pad and a 10 dB pad. Because each
pad has the same input impedance (5,000 ohms) when its output
is terminated with 5,000 ohms, any combination of pads may be
switched “in” or “out” without loss of accuracy due to impedance
mismatch. The outputs of hoth attenuators are fed to the two
summing amplifier inputs which have 5,000 chm input imped-
ances. Latching pulses are transmitted by the auto ranging board
AlY to switch the relays to their proper “in” or “out” positions.

The summing amplifier combines the two output signals from
the dual input attenuator into a single unbalanced cutput signal.
Input signals that are 180° out-of-phase are added together.
Signals that are in-phase are algebraically subtracted or can-
celled. The signal originating at the unbalanced BNC or E1 banana
jack is coupled to the base of A3Q1A pin 2, an emitter follower
amplifier. The output of ASQ1A (emitter pin 3) is connected to
an active current source (A3Q1D and associated circuitry) which
lowers the amplifier distortion for large input signal voltage
swings. This output is also connected to the base of A3Q2, an
emitter follower amplifier. The signal originating at the E2
banana jack {(ground in the unbalanced (UNBAL) mode) is
coupled to the base of A3Q1B pin 6, an emitter follower
amplifier. The output of A3Q1B (emitter pin 5) is connected to
an active current source (A3Q1C and associated circuitry) and to
the base of A3Q3, an emitter follower amplifier.

The actual summing of the two signals occurs in the common
enitter circuit of A3Q)2 and A3Q3; the emitter current flowing in
both amplifiers is cqual to the difference between the two emitter
voltages divided by the resistance ABR26 between them. An
increasing signal voltage at the base of A30Q2 will cause an
equivalent inerease in the voltage drop across ABR26. Conversely,
an increasing signal voltage at the base of A3Q3 will cause an
equivalent decrease in the voltage drop across A3R26. The
fluctuating voltage drop across A3R26 will cause proportional
changes in the collector current of A3Q3, thus developing a
corresponding output signal voltage across A3R36. The A3C15
capacitance adjustment is used to balance the gain/frequency-
response characteristics of both sides of the summing amplifier.
This optimizes the common mode rejection for a balanced input
signal. The output coax cable W3/P3 is connected to the lowpass
filter on the LF. circuit board A4.

4.3.2 Auto Ranging

The auto ranging circuit board is compaosed of three major
sub-blocks:

{a) Level range code controller
(b) Level range code converter
(¢) Code state-of-change detector and pulse generator

4,3.2.1 Level Range Code Controller

The RANCE dBm (MAX LEVEL) switch A253 is connected
to the auto ranging circuit A19 via the A2]J3/A3P1 right-angle
connector set. This switch selectively grounds code lines A, B, C,
D, and E. Pull-up resistors A19R1 through A19R5 and debounce
capacitors A19C1 through A19C5 are connected to these code
lines. The truth table for the switch outputs is shown in table 4-1.
Input lines C (A19P1 pin 5) and E (A19P1 pin 3) are both con-
nected to a 2-input OR gate A19144; the output line C1 replaces
both input lines. The truth table for code lines A, B, C1 and D is
shawn in table 4-2. The hexadecimal equivalent has been included
for convenience.
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TABLE 4-1
AUTO RANGING INPUT CODES

RANGE dBm
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TABLE 4-2
MODIFIED AUTO RANGING INPUT CODES

RANCGE dBm
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The 4-input AND gate A1913B decodes the anto range mode
code 1110 from code lines A, B, C1 and D. The A code line is
inverted by A1912F so that A1913B simply decodes the 1111 state
at its input and gives a corresponding high (1) output. The output
of A1913B is inverted by A19I12A. The output of A19I2A is con-
nected to A19I5A pin 2 and A1914B pin 5. A19I5A acts as a non-
inverting buffer in the non-aute range mode allowing code lines
A, B, Cl and D to be directly connected to the jam (data) inputs
JO, J1, ]2 and J3 of the binary up/down counter A19I1, AI9I5A
turns off (0) in the auto range mode, forcing a jam input code of
(110 to A1911. In the non-auto range mode, A1914B is forced to a
high (1) output state; this output signal is transmitted through the
non-inverting glitch swallower circuit A1916 (explained later in
this section) to the preset enable input of the connter A1911 pin 1.
The high (1) input level to the counter preset enable forces the
binary counter outputs Q0. Q1, Q2 and Q3 to be constantly
preset to the jam input codes A, B, C1 and D. When the BANGE
dBm (MAX LEVEL) switch is moved to the AUTO RANGE
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position, the 0110 jam input code appears at the inputs of A1911
one CMOS propagation delay in advance of the preset enable
line going low (0) and locks out further jam input code changes.
With the preset enable line low (0), the internal binary counters
are enabled for up/down counting as dictated by the auto ranging
control circuitry.

The four A1911 counter outputs Q0, Q1, Q2 and 3 are con-
nected to A19I3A (4 mput AND gate) which decodes the 1111
state (+20 dBm) and gives a corresponding high (1) output. The
output is connected to AI9]1 pin 4, the E line output signal. The
F line also connects to one input each of the four dual-input XOR
gates A1918; this converts the remaining four inputs of A1918 into
buffers that are non-inverting when F is low {0) and inverting
when E is high {1). The four A19I1 counter outputs Q0, 1, Q2
and Q3 are connected to the four A1918 buffers. The outputs of
A1918 are connected to A19]1. The truth table for the A19]1
outputs is shown in table 4-3.
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TABLE 4-3
AUTO RANGING OUTPUT CODES TO LEVEL COUNTER CIRCUIT

LEVEL RANGE Al9J1
ATTENUATOR PIN 7 PIN 13 PIN 5 PIN 3 PIN 1
POSITION E D C B A
—80 dBm 0 1 0 0 1
—70 dBm 0 1 0 0 0
—60 dBm 0 0 1 1 1
—50 dBm 0 0 1 1 0
—40 dBm 0 0 1 0 1
—30 dBm 0 0 1 0 0
—20 dBm 0 0 0 1 L
-10 dBm 0 0 0 1 0
0 dBm 0 0 0 0 1
+10 dBm 0 0 0 0 0
+20 dBm 1 0 0 0 0

When the 6040 level range {manual or auto range) is incorrectly
matched to the input signal level, the level counter circuit A22
will try to correct the input attenuator level range by telling the
auto ranging counter A1911 which direction to count (up (0),
down (1)) and when to count (clock). In the manual mode, the
counter A1911 ignores the update signals from the level counter
circuit A22, because the preset enable line A1911 pin 1 is high (1).
When the preset enable line goes low (auto range mode), the
counter responds to the up/down and clock signals. Control logic
has been included so that the counter cannot count up beyond
1001 or down below 1111. A19I3A decodes the 1111 state. The
output of AI9I3A is ANDed at A19I5B with the up/down line
Al19]1 pin 10. When both input signals to A19I3B are high (1), a
high (1) output signal is transmitted to A19I4C and then to A1911
pin 5 which inhibits the counter. As long as the up/down line
remains high (1), the counter will remain in state 1111. When the
up/down line goes low {0) again, the signal to A1911 pin 5 also
goes low {0) and counting may be resumed in the “up” direction.
A19I7A and A19I5D decode the 1001 state. The output of A19I5D
is ANDed at A19I5C with the up/down line that has been in-
verted by A1SI7C. In the 1001 state, the counter is inhibited as
long as the up/down line remains low (0). When it goes high (1}
again, counting may be resumed in the down direction. At any
valid code between 100! and 1111 (excluding 1010, 1011, 1100,
1101 and 1110), the counter is free to count either up or down.
The clock signal is transmitted from A19]1 pin 9 to the counter
clock input A1911 pin 15. The up/down line A19]1 pin 10 is
inverted by AI9I7C, and connected to the counter up/down
input A1911 pin 10. The counter is permanently wired for the
binary count mode {A191I1 pin 9 is high (1)).

In the event that the counter A1911 gets into an invalid code
state (1010, 1011, 1100, 1101 or 1110} in the auto range mode, a
feedback circuit automatically detects the invalid state and resets
the counter to the 0110 state. AI9I3A decodes the 1111 state.
Al9I7A decodes the 1001 and 1000 states. A1912C decodes the
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0111, 0110, 0101, G100, 0011, 0010, 0001 and 0000 states. The
outputs of these three decoders are NORed together by A19I7B.
The output of A19I78 is high (1) during invalid states and low (0)
during valid states. This output connects to switch A1914B, which
transmits the signal to the glitch swallower circuit A1916 only in
the auto range mode.

The glitch swallower circuit removes counter switching
glitches caused by A191I1 non-synchronous counter outputs and
differences in propagation delays for the three decader circuits.
Temporary invalid codes appear during these counter transitions
that can last up to two CMQOS propagation delay periods, causing
glitches to appear on the error signal line going to the glitch
swallower circuit. The glitch swallower circuit removes glitches
with “on” times up to three CMOS propagation delays in length.
The output of the glitch swallower A19I6C pin 10 is fed to the
counter preset enable A1911 pin 1. Any invalid code lasting more
than three CMOS propagation delays will force the preset enable
line high (1}, causing the counter outputs Q0, Q1, Q2 and Q3 to
preset to the jam input code of 0110. Normal level range changes,
however, will not preset the counter.

4.3.2.2 Level Range Code Converter

The AI911 counter output codes are converted to a code that
is compatible with the cperation of the dual input attenuator. The
code lines are inverted by the A1912 B, C, D and E inverters; this
reverses the direction of the modulo counter (see table 4-4 for
truth table). These inverted codes are connected to the “A” input
port of a 4-bit full adder A1919. This circuit adds a fixed binary
number value of 1010 at the “B” input port to the inverted codes
at the “A” input port. The A1919 output code at port “S” is listed
in the truth table in table 4-5; note that the carry out signal A1919
pin 14 is not used. Output lines S3 and S4 of A1919 are ORed
together at A1914D. The output of A1914D is also shown in the
truth table in table 4-5.
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TABLE 4-4

AUTO RANGING UP/DOWN COUNTER.QOUTPUT (INVERTED)

LEVEL RANGE Al9T2
ATTENUATOR
POSITION FIN 6 PIN 12 PIN 10 PIN 4
—50 dBm 0 1 1 0
—70 dBm 0 1 1 1
—60 dBm 1 0 0 0
—50 dBm 1 0 0 1
—40 dBm 1 0 1 0
—30 dBm 1 0 1 1
—20 dBm 1 1 0 0
—10 dBm 1 1 0 1
0 dBm 1 1 1 0
+10 dBm 1 1 1 1
+20 dBm 0 0 0 0
TABLE 4-5

MODIFIED AUTO RANGING UP/DOWN COUNTER OUTPUT CODES

LEVEL RANGE Al919 Al914D A1919 Al919 AT919
ATTENUATOR PIN 13 PIN 11 PIN 11 PIN 10 PIN 12
POSITION 5S4 §3+84 S2 S1 53
—80 dBm 0 0 0 0 0
—70 dBm 0 0 0 1 0
—60 dBm 0 0 1 0 0
—50 dBm 0 0 1 1 0
—40 dBm 0 1 0 0 1
—30 dBm 0 1 0 1 1
~20 dBm 0 1 1 0 1
—10 dBm 0 1 1 1 1

0 dBm 1 1 0 0 0
+10 dBm 1 1 0 1 0
+20 dBm 1 1 1 0 0

4.3.2.3 Code State-of-Change Detector and Pulse Generator
This circuit detects changes in the level range code as well as
6040 power turm-on. [t generates corresponding pulses to the dual
input attenuator latching relays A3K1, A3K2, A3K3 and A3K4 to
update the attenuvator settings. The converted level range code
coming from A1919 (51, S2, 84) und A1914D pin {1 is connected
to AI19110 (A0, A1, A2 and A%y and A19111 (DO, D1, D2 and D3).
The non-inverted latched outputs of A19111 {Q0, Q1, Q2 and
Q3} are connected to A19110 (BO, BL. B2 and B3). AISI10 is a
4-bit magnitude comparator that compares the incoming con-
verted level range code against previously stored codes in the
cpiad latch A19111. Refer to the timing diagram in figure 4-2 for a
supplement to the rermaining theory of operation. When the old
and new codes are different, the comparator generates an error
signal {AISI10 pin 3 goes low (0}), which is fed to the pulse
generator circuit; this causes A19Q2 to begin discharging the
timing capacitor AI9C10, which intitializes the one-shot pulse
sequence. After 181 micro-seconds. the timing capacitor voltage
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drops to 0.40 V DC, triggering comparator AI19112D, which
sends a high (1) clock signal to the quad latch A19111 pin 5. Latch
inputs DO, DI, D2 and D3 now freely toggle to the latch outputs
Q0, Q1, Q2 and Q3. The old and new cades at the 4-bit magnitude
comparator inputs of A19110 now match. This removes the error
signal going to the pulse generator circuit and starts the one-shot
pulse sequence. The constant current source {A19Q3 and asso-
ciated resistors) starts charging the previously discharged timing
capacitor A19C10. This capacitor's voltage increases lincarily
with time. After 10.6 milli-seconds, the timing capacitor voltage
reaches 040 V DC, causing comparator A19112D to switch and
send a low (0) clock pulse to the guad latch A19111, latching the
code presently at its output. When the timing capacitor voltage
reaches 3.20 V DC (148 milli-seconds after the start of the pulse
sequence), comparator A19112B switches high (1), causing the
collector of A190Q5 to go low (0) and the collector of AT9QM to go
high (12 V DC).
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FIGURE 4-2
PULSE GENERATOR TIMING DIAGRAM

As aresult of the collector of A19Q4 going high (12 V DC), the
selected relay coils in the dual input attenuator are now energized.
The timing capacitor voltage reaches 6.30 V DC, 32 milli-seconds
later, causing comparator A19112C to switch high (1}, comparator
A18112B to switch low (0}, the collector of A19Q5 to switch high
{12 V DC) and the collector of A19Q4 to switch low (0). The
selected relay coils in the dual input attenuator are now turned
off. After a total elapsed time of 206 milli-seconds, the collector
of A19Q3 reaches saturation, causing the timing capacitor to
reach its maximum voltage level of 7.12 V DC, thus completing
the one-shot pulse generation cycle. Note that when the 6040 is
turned on, the timing capacitor is initially discharged causing the
one-shot pulse sequence to be generated. This ensures that the
dual input attenuator is initially at the correct level range setting.
When the LEVEL dBm {MAX LEVEL) switch is turned quickly
(less than 138 milli-seconds between detents), the pulse generator
circuit will keep resetting the one-shot pulse cycle and will not
generate any pulses to the dual input attenuator relays. When the
final switch pesition is reached, the relays will then be switched
to the final attenuator setting. A reduction in the number of times
the relays have to switch and latch, improves the overall reliability
of the 6040.

Latching relays are used in the dual input attenuator circuit to
help conserve battery power drain. Each latching relay has two
coils; one coil sets the relay and the other resets it. For each
selected RANGE dBm (MAX LEVEL) position, one of the two
coils will be selected an each relay and activated when the 32
milli-second pulse is generated by the auto ranging cirenit. The
quad latch A19111 has 8 output lines (Q0, Q0, Q1, Q1,Q2, Q2, 33
and Q3); they are the regular four converted level range codes
plus the same four codes inverted. The 8 output lines of A19111
drive 8 darlington transistors A190Q6 through A19Q13 which in
turn selectively ground 4 of the relay coils. The 12 V, 32 milli-
second output pulse connects to the other side of all 8 relay coils
energizing only those four relay coils that are grounded.
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CHAPTER 5
THEORY OF OPERATION FOR LOWPASS FILTER AND LF.

5.0 GENERAL

The lowpass filter and LF. circuitry are located on the A4
circuit board. Refer to figure 12-2 for the schematic diagram of
the Ad board. A block diagram of the A4 board is shown in figure

52 LF.

The intermediate frequency circuit block consists of a dual
conversion superheterodyne receiver with a final output fre-
guency of 455 kIlz, It contains the four following basic circuit
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FIGURE 5-1 A4 PRINTED CIRCUIT BOARD BLOCK DIAGRAM

5.1 LOWPASS FILTER

The lowpass filter performs the following functions:

{a} It will pass all frequencies between 0 and 3.25 MHz with
no rolloff or passband ripple.

{(b) It begins to rolloff frequencies above 3.25 MHz (typically
0.25 dB at 3.5 MHz).

(c) For increases in frequency above 3.5 MHz, the amount of
attenuation sharply increases until a minimum of 70 dB is reached
at 5 MHz (it is nccessary to have high attenuation at the first
intermediate frequency (5 MHz) so that input signals at that
frequency will not be coupled to the LF.).

{d) A minimum of 70 dB attenuation is maintained at all
frequencies above 5 MHz {the image frequencies lie in the
frequency band between 10.0 and 13.5 MHz, and must be re-
jected by the lowpass filter).

The lowpass filter design is a Cauer Elliptic type. The input
and output impedances are scaled to 120 ohms. The 3 dB band-
width is set at 3.75 MHz, The stop band is designed for 74 dB
attenuation at 4.7 MHz. The lowpass filter is composed of in-
ductors A4L1 through A4L4, capacitors A4C1 through A4C9, and
load resistor A4R2. Due to the use of low Q inductors, there is a
0.7 dB additional rolloff at 3.5 MHz. A passhand equalizer circuit
{A4R1, A4L5 and A4C10) is connected to the output side of the
lownpass filter to compensate for the low @ inductors and to
reduce the final rolloff at 3.5 MHz to 0.25 dB nominal.
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(a} First Mixer

(b) First LF.

(c) Second Mixer

{d) Second LF.

5.2.1 First Mixer

The first mixer circuit block consists of two cascaded buffer
amplifiers followed by the mixer.

The output of the lowpass filter is connected to the base of
A4Qle, a low-noise AC coupled emitter follower amplifier, This
amplifier significantly lowers the 120 ohm input impedance, and
provides the power gain necessary to drive the next amplifier
stage. The emitter output of A4Qle is connected to an active
current source made up of A4Q1b and its associated circuitry;
this greatly improves the dynamic range and low-distortion
qualities of the amplifier.

The output of A4Q1c is connected to the bases of A4Q1a and
A4Q2, which form a class-A complimentary symmetry amplifier.
This circuit has matched sinking/sourcing capabilities, 50 ohm
output impedance and DC coupling to properly drive the double
balanced mixer cireuit which follows. The output DC voltage is
held constant by a feedback loop which integrates the output
voltage (A4I1, A4R20 and A4CI17} and compares it to the
reference voltage (variable resistor A4R15). A DC error voltage is
generated at pin 6 of A4I1 and is applied to the base of A4Qlc via
a lowpass filter (A4R19 and A4C15).
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The first mixer is a quad monolithic Schottky barrier diode
ring {A4CR1) double balanced mixer. The DC coupled output of
the complementary symmetry amplifier (A4Q1a and A40Q2) is
connected to the mixer at the center tap of the mixer output
transformer {A4T1). A frequency compensation circuit (A4R10
and A4C68) is connected between this line and ground to flatten
the frequency response of the mixer. The first local oscillator
signal {A4]2) is coupled to the mixer through a balun transformer
(A4T2). A DC bias is applied to the mixer via the balun
transformer. Good mixer balance is accomplished by using a
matched monolithic diode ring {A4CR1}, bifilar wound
transformers (A47T1 and A4T2), and by adjustment of the DC
voltage balance (A4R15}. The mixer output (A4T1 and A4C21) is
tuned to 5 MHz.

5.2.2 First L.F.

The first intermediate frequency block consists of a bandpass
filter and two cascaded amplifiers.

The output of the first mixer (A4T1 and A4C21) is impedance
matched to the WIDE bandpass filter A4FL1 (3.1 kHz or C-
Message). The input of the low-noise amplifier A4Q3 and A4Q9
is terminated (A4R17} to match the output impedance of the
WIDE bandpass filter; the noise figure of the LF. is set by this
amplifier. The output of the amplifier {A4T4 and A4C28)
is tuned to 5 MHz. This output is fed to the base of A4Q86, an
emitter follower amplifier which drives the second mixer input.

5.2.3 Second Mixer
The second mixer is a quad monolithic Schottky barrier diode

ring (A4CR2) double balanced mixer. The AC coupled output
from the emitter follower amplifier (A4Q8) is connected to the
mixer at the center tap of the mixer output transformer (A4T5).
The second local oscillator signal (A4]3) is coupled to the mixer
through a balun transformer (A4T3). The mixer is operated at a
DC ground voltage potential. There are no mixer balance ad-
justments. The mixer output (A4T5 and A4C34} is tuned to 455

kHz.

5.2.4 Second LF.

The second intermediate frequency block consists of four
minor sub-blocks:

(a) Switchable Attenuator

(b) WIDE/NARROW Filter Selection

(¢) CAL LEVEL, Variable Gain Amptlifier

(d) Output Amplifier

5.2.4.1 Switchable Attenuator

The purpose of the attenuator circuit is to make scaling cor-
rections to the LF. signal voltage levels associated with the
different input impedances of the 6040. The unit will thus cor-
rectly display the selected input level in power (dBmj). The
output of the second mixer is connected to the base of A4Q4, an
emitter follower amplifier. This amplifier drives a 4 ohm AC
coupled load consisting of 11 individual voltage divider circuits,
each with 41 ohm output impedances. The 11 voltage divider
outputs are individually connected to a CMOS 16:] analog multi-
plexer I.C. (A4I5}. This 1.C. allows selection of 1 of 16 input ports
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and connects the selected port to the common output port; the
four unused input ports are connected to ground. Four control
lines (A through D) determine which input is selected. The con-
trol lines receive their switching data from the IMPEDANCE
switch (A282C), corresponding to various input impedances,
bridged or terminated, as well as the CAL position. The output
port of this I.C. (A41I5 pin 1) is coupled to a high input impedance
buffer amplifier (A416) for further amplification.

3.2.4.2 WIDE/NARROW Filter Selection

The 6040 selectivity is achieved by first passing the first inter-
mediate frequency {5 MHz) through the WIDE passband filter
A4FLI (3.1 kHz or C-Message), and then coupling the second
intermediate frequency {455 kHz) through a choice (front panel
selectable) of a NARROW passband filter A4FL2 (50 or 100 Hz)
or an extra WIDE passband filter A4FL3 (10 kHz). The narrow
filter superimposes its own nose and skirt characteristics upon the
signal. The extra wide filter does not affect the nose of the wide
filter (A4FL1), but does add to the ultimate skirt attenuation of
the systern. Both filters (A4FL.2 and A4FL3) are connected to the
output of A4I6 (pin 6). The output of the extra wide filter is
loaded with a fixed voltage divider (A4R83 and A4R84). The
narrow filter output is loaded with an adjustable voltage divider
{A4R83 and A4R84), that is adjusted {+3 dB range) to equalize
the center passband voltage levels of the two selectable filtets.
The two voltage divider outputs are connected to a CMOS analog
transmission gate switching arrangement {A4I7 and A4I8), con-
trolled by digital signals from the front panel SELECTIVITY
switch. Several switching stages are required to turn off the wide
filter signal (A4I8a, A4I8h, A4I8d, A4I8c, Ad4l7c, A4ITh); the
signal must be attenuated by a minimum of 80 dB, so that the
narrow filter skirts will not be effectively raised by the wide filter
passhand feedthrough in the switching circuit. The switching
circuit output is coupled to a high input inpedance amplifier
{A4I9) for additional buffering and voltage gain.

5.2.4.3 CAL LEVEL, Vanable Gain Amplifier

The output of A4I9 (pin 6) is coupled to the input of A4I1)
(pin 4), an externally controllable variable gain amplifier. The
CAL LEVEL potentiometer, located on the 6040 front panel, is
rotated to adjust the LF. gain (+6 dB nominally), A full
mechanical rotation of 270 degrees gives a corresponding poten-
tiometer linear output voltage range between 0 and 10 V DC,
The CAL LEVEL output voltage is connected to the temperature
compensation circuit, which consists of A4Q8 and associated
components. A4Q8 performs two separate functions. First, it
modifies the CAL LEVEL output voltage and couples it to the
variable gain amplifier. Secondly, A40Q8 is mechanically secured
to A4110 and acts as a temperature sensor, automatically holding
the overall 6040 gain nominally constant during intitial unit turn-
on and warm-up periods, as well as during ambient temperature
deviations.

5.2.4.4 Quiput Amplifier

The output of A4110 is coupled to the base of A4Q5, an
emitter follower amplifier. The emitter of A4Q5 is connected to
an active current source consisting of A4Q7 and associated com-
ponents; the current source allows A4Q5 to make large distortion-
less voltage swings. The output signal is capable of delivering a
linear voltage swing of up to § V p-p into a 2,500 ohm load.
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CHAPTER 6
THEORY OF OPERATION FOR FREQUENCY GENERATION,
CONTROL AND DISPLAY

6.0 GENERAL

The circuitry pertaining ta the frequency selective function of
the unit is contained on circuit boards A7 through Al2. A9 and
Al0 circuit boards comprise most of the 1st L.O. and the 1st L.O.
buffer circuitry. The A12 ¢ircuit board contains the 2nd L.O. The
All circuit hoard includes a TCXO used as a reference oscillator
and two phase lock loops used to control the L.O. frequencies.
The A8 circuit hoard contains circuitry to generate the time hase
and other control signals for the frequency counter. A8 also
provides circuits used to generate frequency difference signals
with the final difference signal acting as the count input to the
frequency counter. The A7 circuit board contains the frequency
counter with the LCD drivers and LCL) display.

6.1 FREQUENCY GENERATION

The Ist L.O. circuit board A9, Ist L.OQ. Buffer circuit board Al0
and tuning capacitor A16C1 are contained within the 1st L.O.
assembly A16. The schematic diagram for this circuitry will be
tound in figure 12-3.

6.1.1 1st L.O. A9

The 1st L.O. has a frequency range of 5.0 to 8.5 MHz. The
resulting input frequency band is divided into four overlapping
ranges: 0.3-650 kliz, 550-1650 k1iz, 1300-2400 kHz and 2000-3500
kHz. A951 is the RANGE kHz switch. The circuitry associated
with ASQ! forms a common collector Colpitts type oscillator.
The resonant tank circuit inductor is A9L1. The capacitance
portion of the resonant tank circuitry consists of an array of
capacitors configured by the position of switch A951. Varactor
diede A9CR2 and coupling capacitor A9C2 are connected in
parallel with the tuning capacitor A16C1. In an AFC mode, the
control voltage to A3CR2 applied at A9E4 will shift the 1st L.O.
frequency in a direction such as to maintain a 455 kHz 2nd [L.F.
output frequency. When not empioyed in the AFC mode, the
component of the ASE4 control voltage which is supplied by the
FINE TUNE control may be used to fine tune the unit.

The emitter follower A3Q2 reduces the load placed on the
oscillator and provides the current gain and isolation needed to
drive the buffer circuitry.
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6.1.2 Ist L.O. Buffer

Ist 1..0). Buffer circuitry is located on circuit board A10. The
buffer circuitry converts the oscillator output to a 50% duty cycle
square wave signal for use by the LF. It also provides a TTL
compatible signal required by the frequency control and display
circuitry.

Transistors AI0Q1 and A10Q2 simply provide voltage gain.
Differential amplifier A10Q3 and A10Q4 act as a comparator to
generate a square wave signal. The comparator has been designed
to guarantee a 50% duty cycle output for the full range of 1st 1.0,
frequencies. Transistors A10Q5 and A100Q6 are configured as a
complementary emitter follower and provide the current gain
needed to drive the I.F. 1st mixer injection input. Transistor
A10Q7 provides a TTL compatible signal at its collector for a 1st
L.O. input to the A8 board.

6.1.3 2nd L.O. Al2

AI2Q1 is a erystal controlled Colpitts oscillator with a nominal
operating frequency of 4.545 MHz determined by crystal A12Y1
and the capacitance of A12CRI. The control voltage to the
varactor A12CR1 is generated by a phase locked loop on board
A1l which, in turn, maintains the 4.545 MHz 2nd L..O). frequency
to the accuracy of the TCXO.

The output from A12Q)1 is amplified and shaped by A1212, ()2
and Q1 circuitry. NOR gate A1212D acts as an AC coupled self-
biasing inverter. The A12I2D inverter converts the oscillator
output to logic levels. Gates A1212C and A1212A are connected in
parallel in order to provide current drive capability. Gate A1212B
produces an output signal that drives the A8 2nd L.O. input.
Transistors A12Q2 and A12Q3 form a complementary emitter
follower with the low impedance output required to drive the
2nd LF. mixer.

6.2 A8, All and A25 FREQUENCY CONTROL

The block diagram shown in figure 6-1, shows the various
functions performed by digital circuits contained on the A8 and
All circuit boards. Schematic diagrams of these boards plus A7
and A25 are shown in figure 12-4. Frequency signal inputs to
these boards enter at ASE2, ASE4 and ASE6.
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FIGURE 6-1 FREQUENCY CONTROL AND DISPLAY

Each signal travels through a portion of the interface circuitry
block. The 2nd LF. signal is sinusoidal and varies in amplitude. A
comparator A8I19A is used to provide a 2nd LF. signal at CMQOS
logic levels. The 1st L.0. signal drives the pin 4 input to XOR
gate ASI20B. A8I20B supplies signal shaping and drives the 1st
L.O. input to the frequency subtractor circuits.

NOR gate ASIZIA converts the 2nd L.O. signal from an 8 V
p-p to a 10 V p-p signal. The voltage divider consisting of A8R2
and ASR! with emitter follower A8Q1 converts the CMOS 2nd
L.(}. signal to a TTL signal for driving ASI22A.

The heart of the frequency associated circuitry is the TCXO
{ATIMY1) located on the A1l board. The associated phase lacked
loop’s (PLL’s) used to contral L.O. frequencies are also located
on All.

6.2.1 ALl 2nd L.O. Phase Locked Loop

The TCXO 4.450 MH~ output goes from All to A8. On board
A8 the signal is divided by 10 in decade counter AS[24. The 445
kHz output from this counter is used on A8, A1l and also A21. On
All, BCD counters A1MH1A and A1111B, flip-flop A1LITA and
NAND gate ALLIZB divide the 445 kHz signal by 89 to 2 5.0 kHz
signal. This 5.0 kl1z signal establishes a reference frequency input
for the XOR gate A11110B. The output of A11110B is integrated
by A1IR5, A11R6 and A11C5 providing a phase detector output
for the control of the 2nd L.O. frequency.

The Znd L.O. signal from A8I21A is divided by a factor of 909
to drive the second input to the phase detector A11110B. Four bit
shift registers A11I18A and A11I8RB along with flip-flop A11I3A
form a divide-by-9 shift counter. This particular configaration
wis chosen to overcome propagation delay problems that might
arise with more conventional circuits.
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Decade counters A11I9A and A1119B together with flip-flop
AITI7B and XOR gate A11110C form a divide-by-101 ecircuit.
Naormally, the pin 1 input to A11T9A is LO, enabling a count for
each input from A1118B. Each time the Q3 output of A1119B goes
HI, the resulting HI output from gate A11110C inhibits the
counting of A11I9A. With the next fall of the A1118B-Q2 signal
flip-flop A1117B is set and the inhibit input to A11I9A is removed.
With the fall of the ALUISB-Q3 signal flip-flop AlLITB is
asynchronously cleared and no count inhibit signal is generated.
By inhibiting one count per 100 counts of the primary connter a
divide by 10 function is accomplished. The cascaded frequency
dividers provide a divide-by-909 function and provide for a 4.545
MHz 2nd L.O. frequency under phase lock conditions.

6.2.2 All AFC Phase Locked Loop

For the AFC loop, the 5.0 kHz from A1111A-()4 is divided by 8
by binary counter A1115A to give a 625 Hez reference frequency.
The 312 Hz signal derived from A11I15A-0Q4 is used to clock the
lock detection counter and LCIY display.

The 2nd LF. signal is divided by 728 in two steps. In the first
step the divide by 91 divider consists of decade counters A1114A
and AT114B together with NAND gates A1112A and A1112C. The
second step divide-by-8 funetion is performed by binary counter
Al11158.

The AFC phase detector consists of XOR gates A11110A and
ALLILOD. The reference input to ALITI0A pin 1 comes from
Alll54-Q3 while the divided 2nd LF. signal from A11I5B-(Q3
provides the A1I10A pin 2 input. When operating in an AFC
active mode, the pin 12 input to XOR gate A11110D is LO while
the second gate input comes trom the output of gate A. The LO
control input to A11110D) means that gate D output will follow
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the gate A output. The gate signals add to control the integrated
phase detected signal on AHIC2.

When the unit is not in an active AFC mode, a HI input to
A11110D pin 12 will cause the D) gate output to be the inverse of
the A gate output. The combined outputs of the gates cancel,
vielding 1 constant +5.0 V contribution to the A11C2 voltage by
the two gates. The A11C2 Ist L.O. control voltage can now be
controlled only by the voltage contributed by the FINE TUNE
control,

The AFC control block consists of flip-flops A11I3B. A11I6A
and A11I6B. The control block is in a ready state when A11[3B
and A11164A arc cleared and A11I6B is set. In the ready state, the
HI input to A11110D pin 12 inhibits phase detection and the HI
input to At114B pin 9 holds the 2nd I.F. divider at a ready count.
The input signal at A11E1 is provided by the AFC switch and a
signal validity output from the A21 board. The signal will be HI
when the switch is in the AFC position and the selected input
signal has a level above the threshold of the level display cir-
cuitry. The ATLEL signal is sampled by A11I5A-Q3 and A1116A is
set by the rise of AI1I5A-Q3 when the AL1E!L signal is HI. The
setting of A1116A sets AI1L3B. A set A1113B enables the 2nd LF.
divider. The LO signal from A11I8A-Q provides a LO input to
ALT10D activating the phase detector and also removes the reset
imput from the binary counter A8I18. The ready count for the 2nd
L.Q). divider and the AI1116A clock signal have been selected so
that the loop is activated with the frequency dividers in a locked
phase relationship. Flip-flop A1LI6B monitors the phase relation-
ship between the two phase detector signals. As long as the loop
remains in a locked state, AI1I6B will remain set. A11I6A and
A11I3B will also remain set provided the signal at A11E] remains
HI.

In the event that the control voltage to the Lst 1..0). does not
maintain a 453 kHz 2nd L¥F. frequency the disintegrating phase
relationship between the phase detector inputs will clear A1116B.
With A1116B cleared, a HI input to the reset input of A1116A also
clears A11I6A. With both A1116A and A11I6B cleared the AFC
control block is now in an unlocked state and the lock detector
counter is reset. During a locked state A1113B is held set by a HI
set input. In the unlocked state A1113B will remain set until the
Znd LF. inputs to the 2nd L.O. divider advance it to a ready
count. The ready count is sensed when the Q2 output of A11158
goes HI while the Q3 output is LO. This condition clears A1113B.
The clearing of A11I3B in turn provides a HI set input to A11168.
The clearing of AILI3B and the setting of A11I6B return the
blocks to a ready state with the 2nd L.O. divider held in the ready
count state.

If, after the loop is placed in a locked condition, control of the
Ist L.O. frequency mauintains a locked condition, the A8I18 lock
detector counter will be advanced to a 128 count. For a 128 count
ASLISBE-Q4 will be HI and further ¢counting will be inhibited. The
HI at ABII8B-Q4 is also connected to the A7 input which generates
an AFC indication in the LCD frequency display margin.

6.2.3 A25 Low Pass Filter

The A23 board contains an active, line shunting low pass filter.
This filter removes the 1.25 kHz frequency componeat from the
1st L.O). control signal.,

6.3 A8 COUNT SIGNAL GENERATION

The majority of the circuitry on the A8 board can be divided
into two major blocks. One block generates the count signal input
tor the frequency display, while the second block generates the
counter time base with reset and latching signals. The lower half
of the schematic for A8 shown in figure 12-4 shows count signal
generation circuitry.
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The frequency display counter has a count interval of 0.2
seconds. In order to obtain a 10 Hz resolution display, a signal at
half the frequency to be displayed must be counted.

Counts = £,/2 Hz x 1.2 see, = 0.1 f, counts

When in a signal count mode the count signal f,/2 generated is
£in/2. For the center passband mode of operation, the count
signal generated is (f;,/2 + 5000}, In the center passhand mode
the additional 1,000 connts are subtracted from the display by
inhibiting the counting of the 4th digit until after count 1,000.

The 6040 heterodyning scheme uses the following frequency

relationships:

Equation 1: f Ist LF. = f 1st L.O. — f;,
Equation 2: f 2nd LF. = f Ist LF. — f 2nd L.O.

Rearranging equation 2 gives:
flst LF. =t 2nd L.LF. + { 2nd L.O.

By substitution, egnation 1 becomes:

fend ILF. + f2nd L.O. =1 Ist L.O. — f;,
Rearranging the above equation gives:

Fa=01st LO. —f20d L.O) — f 2nd LF.
Finally, dividing by 2 gives:

£p72 = (F 1st L.OC — £ 8nd L.O.)/2 — if 2nd LF.)/2

When a signal is being detected, the Znd LF. output can be
used to generate a signal count display. When a center passband
display is desired or required the 445 kliz signal, 10 kHz below
the 4535 kHe 2nd LF. frequency, is used to generate the count
signal. This will generate the (f;,/2 + 5000) frequency previously
discussed.

6.3.1 1st L.O. 2nd L.O. Frequency Subtractor

The L.O. difference frequency circuits used to gencrate the
{Lst L.O. — 2nd L.0.)/2 signal are ABI22A, ABI23 and ASI20C.
Gate ABIZIB converts the TTL L.O. difference signal to CMOS
logic levels.

The L.O. difference has a frequency equal to {(f 1st L.Q). — f
2nd L.(3.)/2. This signal first appcars at the output of the XOR
gate ASI20C. The pin 10 input to this gate is derived from A8I23
tlip-flop “D” and will be a square wave having a st 1,.0./2
frequency. Flip-flop “D” is configured to toggle with the 1st L.Q).
clock input to the register. The 2nd A8I20C input is derived from
ASI23 flip-flop “A”. The D input to flip-flap “A” is provided by
Hip-flop ABI22A which is toggled by the 2nd L.Q). and has a 2nd
L.O./2 ountput frequency.

The A8123 A" flip-flop will change state at a 2nd L.O./2 rate,
but these changes of state arc synchronized with the Ist L.0).
clock input to the register. The output of gate ASI20C will change
state anytime the 1st L.0O./2 signals changes state without a change
to the 2Znd L.0)./2 signal. Whenever both inputs to the gate
change state, the gate output will remain unchanged. This means
that the output of the XOR gate ABI20C will change states at a
(1st L.O.} — {2nd L.O ) rate and will have a (1st L.O. — 2nd L.O.)/2
average output frequency. Any unwanted switching transitions
generated at the output of A8I20C are removed by the sampling
action of A8I23 flip-flop “B”.
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6.3.2 Control Counter

The control counter is used to make two decisions regarding
the frequency display system. The first decision is the selection of
one of two subtractors involved in producing a frequency counter
input. Two different subtractors are required to subtract the 2nd
LF. signal from the L.O. difference signal. Subtractor #1 will
operate down to a zero frequency difference, but will not work
for large differences in frequency. The #2 subtractor does work
for large frequency differences but generates errors at frequency
differences near zero. The frequencies at which the two sub-
tractors have overlapping frequency ranges is within the 0.3 to
650 kHz frequency band and the switching between subtractors
cannot be accomplished by the RANGE kHz switch. Any time
the L.O. difference signal used to clock the control counter,
advances the counter to the max count, subtractor #2 will be
active.

The second decision determines the forcing of the frequency
display to all “zero’s”. When the L.O. difference signal frequency
falls below the frequency required for a minimum control count,
an all “zero” frequency display is forced, thus informing the
operator that he has tuned the unit below the unit frequency
range.

The control counter block consists of ASEL3, ABIl4, ASI1ZA
and ASI15. ABI13 is a decade counter with decoded outputs,
A&I14 is a 14 stage ripple counter and ASI12A is a BCD counter.
Flip-flop’s ASI15A and ASI15B are clocked at the end of each
frequency count and sample the condition of the control counter.
A HI at the D input of ASI15A means that the counter has reached
its maximum count. Clocking the flip-flop with the HI DD input
will set the flip-flop and the HI Q output will activate subtractor
#2 holding off subtractor #1.
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Flip-flop A8I15B samples the Q13 output of ASL14. If A8I14-
13 does not reach a HI state during the control counter count
interval, the unit is tuned below the unit frequency range. A “LO”
sampled at the D input to A8115B will provide a HI output at
ABI15B-Q. A HI input to gate AS8ISC pin 13 from AS8I15B
generates a frequency count master reset signal with a premature
rise time which resets the count to be displayed prior to latching,

The count interval for the control counter is controlled by the
reset input to A8I13. Flip-flop ASIL6B is set at the start of each
frequency count interval and the contrul counter is enabled.
ASI16B remains set for about 18 milliseconds. The HI on the
AS8I13 reset input inhibits counting while A8114 and ASI12A
remain at the count obtained until after ASILS flip-flops have
been clocked at the time of a frequency count LATCH ENABLE
(L.E.) signal. The display count MASTER RESET (M.R.) signal
is used to reset AS8I14 and ASI1Z2A. Feedback from AS8I1ZA
output Q3 to the A8113C CE input inhibits further counting after
the maximum count has been reached. While counting, the
ASI12A stages remain at zero until after ASI14-Q13 reaches its HI
state.

6.3.3 Subtractor #1

Subtractor #1 consists of ASI25, ASI27D and ASI26. ASI25B
and ASI26B are common to both subtractors. AS126B is connected
to toggle with each clock input. The A8I26B output will have a
frequency of 222.5 kHz or the 2nd LF./2 depending on the inputs
from flip-flop ASI16A to the AND-OR-INVERT gates of
ABI25B.

Subtractor #1 works on a phase shift detection principle. The
ouput of A8I25A will be positive pulses having about a 25% duty
cycle. When the A8I25A output is HI, XOR gate A8127D feeds
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back the inverted () output of ASIZ6A to the D input. This means
that the clocking of ASI26A while the ASI25A output is HI will
toggle ASI26A.

Each time flip-flop ASI26A toggles, the inputs to ASI2Z5A at
pins 1 and 13 reverse and output of gates ASI25A shift 180° in
phase. Tt follows that ASI26A will toggle again after a 180° phase
shift occurs between the 2nd LF. generated signal at the D input
of A8I26A and the L.0O. difference signul at the ASI26A clock
input. The fact that the flip-flop toggles each time there is a 180°
shift in phase between the two signals means that the flip-flop
will have an output frequency equal to the difference between
the two frequencies or, in this particular case, the output fre-
quency will be:

{(f 1st 1..O. —{ 2nd L.O.}/2 — f 2nd LF./2

For the signal count mode of operation this difference frequency
will equal one-half the input frequency.

For a center pass band made of operation the 445 kHz input to
gates ABI25B is substituted for the 2nd LF. input. This will
generate a subtractor output frequency 5.0 kHz high. The higher
frequency signal is compensated for by subtracting 1000 counts
in the signal counting process.

Subtractor #1 is held off by a I set input to ASI26A at pin 6.
The two subtractor output signals are gated together by gate
ABI27C.

6.3.4 Subtractor #2

Subtractor #2 comprises shift register A8I28 and XOR gates
ABIZ7A and ASI27B. This frequency subtractor aperates in an
identical manner to that of the Ist L.O. 2nd L.O. subtractor. The
clock signal required for the register must be equal to the change
rate of the highest of the two freguencies in the formutla
{fa — th)/2. The output of XOR gate ASI27B will gencrate the
required clock signal. Each time the ABI27B input to pin 5 changes
state, the I going signal clocks ASIZ8A. The toggling of ASIZ8A
changes the input to pin 6 of ABI27B and removes the HI signal
that clocked the register. This removal of the HI generated by the
pin 5 change means the next change will also generate a HI pulse
and HI pulses will be generated at the pin 5 input change rate.

The pin 2 input to XOR gate ABI27A will be the L.} dif-
ference signal, while the pin 1 input will be the 2nd 1.F./2 signal
derived from flip-flop ASI26B, and synchronized by the clock
input to ASI28D. The output of ASI27TA will have an output
change rate equal to L.O. difference minus the 2nd LF. change
rate. Since two changes constitute a cycle, the output frequency
will be (L.O. difference — 2nd I.F.)/2. This frequency difference
signal will provide the 2nd input to A8I27C. The output of
ABIZ27C is used to clock the frequency display counter. A LO on
ABI28 pin 1 will hold off subtractor #2 while subtractor #1 is
allowed to operate.
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6.4 FREQUENCY COUNT AND DISPLAY

The frequency counter and LCD frequency display are con-

tained on board A7. Board A8 contains the cireuitry required to
generate the counter time base, along with the latching, resetting
and other signals nceessary to display a frequency count. A8
blocks pertaining to the frequency display are shown in figure
6-1. A7 and AS schematic diagrams are shown in figure 12-4.

6.4.1 10,600 Divider

The 10,000 Divider block consists of four decade counters
ASI1, ASI2, ASI3A and ASI3B. These counters make up the first
four stages of the frequency divider used to generate the fre-
guency display time base from the 4.45 MHz TCXO output.

The first divider stage, ARI1, has a reset input provided by the
SYNC block at the end of each count interval and after LATCII
ENABLE and MASTER RESET pulses have been gencrated, a
HI reset input to ASLL holds A8L1 in a zero count state. The reset
input is removed on the rising edge of the frequency display
count signal. This means count errors can approach % L.S.1.
and teast significant digit jitter is held to a minimum.

In addition to generating a frequency division of ten, ASI2 also
provides decoded outputs that are used to generate the latching,
resctting and ather clocking pulses required for the frequency
counter initializing process. A low output from A8110B will hold
ABI2 at the count 4 state after the frequency counter has been
initialized. ASI2 will be reset and enabled by the action of the
SYNC block us a new frequency count is started. BCD counters
ASI3A and ASI3B only provide divide by ten functions.
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6.4.2 10 Hz/1 Hz

The 10 Hz/1 Hz block consist of BCID counter ASI12B, AND-
OR-INVERT gates ASI4A and ASI4B, flip-flops ASI11A, ASI11E,
ABI16B and NAND gate ASI10D,

The AND gates of A8 have inputs from ASI11B that control
which signal will clock A8I5B and which signal will generate a
LO input at ASI16B. Normally, ASL11B will be in a set state which
provides a 10 11z resolution operation. Counter ASI5B will be
advanced by counter ASI3B and the resetting of ASII6B will be
enabled by ASI5A. ASEL7 will be grounded by the DISPLAY
switch when in the 1 Hz position. If a valid input signal is being
detected, ASII6A of the center pass band/signal count blocks
will be reset. A reset ASII6A permits the resetting of AS111B.
AS8I11B is clocked by the MASTER RESET signal. When reset,
ABI11B extends the frequency count interval to 2 seconds by
gating the output A8I12B to the input of ABISB. This adds one
more decade to the count interval divider. A reset ASILIRB also
maintains the control counter count interval to 18 milliseconds by
gating the ASI5B output 4 to the D input of ASI16B. Once A8LLG
is reset, feedback to pin 10 of A8I4A maintains a2 low D input unti’
the next count interval.

ASII1A controls the decimal point displaved. A8I11A is reset
one MASTER RESET pulse later than ASILB following the
completion of a 2 second frequency count. NANID gate ASI0D
provides & low input to ASILIB input D during the first 2 second
count interval. This means that once ASILIB has beenrescta 1 Hz
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resolution frequency display will be scen for a minimum of 2
seconds provided that the signal remains at a detectable level.

6.4.3 89 Divider

The 89 divider consist of ABISA, ASIBB, ASIGC and ASITA.
ASI5A and ASISB are BCD counters and NAND gate ASI6C
decodes the count 89 state of the A8I5 counters. Flip-flop A8ITA
is used to sumple the cutput of ASI6C and synchronizes the end
of a count interval with the rise of the carry output of ASI2. This
action eliminates the propagation delays through the A8I3 and
ABI5 counters and other gates from having any effect on the
count interval.

6.4.4 Frequency Count Control

The Frequency Count Control blocks consist of gates ABISA,
ASRISC, ABISD, ASIEB, ASI10A and flip-flop A§ITB. These circuits
control the gating of the count signal to the counter and the
gencration of latching and resetting signals.

During a frequency count interval, flip-flop ASITA of the
divide by 89 black, will be set and A8ITA will provide a low input
to NANT) gate A8I10A. With a HI output from ASI10A providing
a Hi set input to ASITB, the O output from ASITE will follow the
count signal at the reset input. When the set input ta ASI7B goes

C.2 SEC. CQUNT —m

INTERVAL ENDS

o

16C-10, ITA-5and 6

LO any LO output from Q will remain LO until the reset input
goes H1. This means that an abnormally short negative pulse
carnot oceur at the end of a count interval. The input to ASI10A
from ASI9B prevents any delay in the start of a count interval
resulting from propagation delays through AS8I5, ASI6C and
ASITA.

At the end of a frequency count interval, the resetting of
ASITA will inhibit any further count pulses and will provide a LO)
enable input to NOR gates ASISA and ABISC. Provided that the
Q output of flip-flop ASILTB is HI, the HI from ASISA will result
in a LO going latch enable output from NAND gate ASI6B on
count 1 of A8I2. On the 3 count of A8I2, NOR gate A8I8C will
receive a LO input from ASISD and a HI MASTER RESET pulse
will be generated. When the unit is tuned too low, a HI from
ASI15B to ASISD will generate an early rise of the MASTER
RESET pulse and cause all “zera’s” to be latched and displayed.
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interval is used by both the SYNC and pass band/signal count
blocks for sampling or gating.
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6.4.5 SYNC

The SYNC block consist of flip-flops ABI9B and ASI9A and
gates ASII0B and ASISB. A8R14 and ASCS5 also belong to this
block.

During a frequency count interval, both A819 flip-flops will be
in a reset state. The count interval will end on a zero count of
ASI2. The HI output from ABI8A will enable ASI10B. On count 4
of ASI2 a LO output from ASI10B will inhibit any further counting
of ABI2. The HI inputs to ASI9A at R and ] means ASI9A will be
set on the fall of the count signal. With a LO count signal and a set
ASISA, NOR gate ABISB will hold counter A8I1 in a reset state,
When the AS8I8B output falls with the rise of the count signal a
new frequency count interval will be intitiated. The fall of the
ASISB output will set flip-flop ASI9B, which in turn resets
counters A8I2 and ASISA. A8I5B sets flip-flop ASITA and pro-
vides a LO input to ASI10A. This enables ASI7B to gate through
count pulses. ABI9B will be reset when AS8I1 reaches a 5 count.
ASI9A will be reset when A8I8A returns to the LO state as aresult
of A8I5A and ASI5B being reset.

A special condition arises when the unit is tuned near “zerc”
frequency and this “zero” frequency lies within the passband. In
this case the count signal frequency will go to “zerao” and the
display will remain unchanged. If flip-flop ASITA remains reset
for about 0.1 second, capacitor ABCS will be charged to a voltage
which will provide a HI input to ASISA. The HI input to ASISA
will result in the setting of ASI9A and a HI output from ASI10B.
This action starts a new frequency count interval in the absence
of a count signal rise.

6.4.6 Center Pass Band/Signal Count

The center pass band/signal count block comprises flip-flops
ABI16A, ASI1TA and A8II7B, gates A8110C and ASI6A and AND-
OR-INVERT gate ASI25B.

A LO output from AS8110C will enable ASI6A to be clocked to
a reset {SIGNAL COUNT) state at the end of a frequency count
interval.

When ASI16A is reset, the HI reset input to ABI17A will hold
A8JI7TA reset. Simultaneously, the disenable input to the 2nd
three stages of the frequency counter of A7 will remain enabled
for a complete count interval. Inputs to ABI23B will gate the 2nd
LF. signal to ABI26B.
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The output of ABI10C will go HI setting AS8I16A to a CENTER
PASS BAND state any time A8E1l is brought LO by the AZ1
board in the absence of a detected signal or alternatively, ASEL2
is grounded by the DISPLAY switch in its CENTER PASS BAND
position or again, when ASII5B is reset as a result of too low a
tuned frequency.

When A8I16A is set, ASI17R will be clocked to a reset state.
With ABIL7B reset, a LO input to ASI6B inhibits a count latching
pulse and prevents an error count from being displayed. ASII7B
will be set by the MASTER RESET pulse thus permitting the
succeeding center passband counts to be displayed. The removal
of the H1 reset input to ASI17A ensures that the flip-flop will be
set on the MASTER RESET pulse and will remain set. This
disenables the last three frequency counter stages until ASII7A is
clocked to a reset state by the 1,000th count cutput from the
frequency counter. A8IBA is used as an inverter for the 1,000th
count signal (A711 everflows output). This action subtracts 1,000
from the count displayed and compensates for a 445 kHz signal
being used in place of the 455 kHz 2nd LF. signal. The inputs to
ABI25B with A8I16A set, gates the 445 kHz signal to ASI26B.

6.4.7 Frequency Counter and Display

The frequency counter and frequency LCD display are located
on board A7. ATI1 and A712 are three digit multiplexed, decimal
counters. The two counters operate in cascade and the overflow
output of ATII is used by A8 to subtract 1000 counts when the
CENTER PASS BAND frequency is to be displayed. A7I3
through A718 are latched decoders used to drive the LCD display.
The phase control input to these decoders enables the AC signals
required for an LCD display to be generated. NOR gate ATI9B
inverts the multiplexing clock input to the counters and provides
a strobe input to NOR gates ATISA, ATI9C and A7I9D. The three
NOR gates invert the digit designating signals from A8I] and
provide the latch input to the decoders for latching the decoder
count inputs. Resistor A7R1, in conjunction with the gate input
capacitance, delays the arrival of a LO input to the gates until
after the multiplexed count outputs have reached their final state.

XOR gates ATI10 are used to drive the SIGNAL COUNT,
AFC and decimal point inputs to the LCD display. Whenever the
control input to the gate is HI, the LCD clock signals will be
inverted by the gate and the associated indicator will be turned
on.

HD1 is a self regulating heater, used to supply heat for low
temperaturc operation (below —5.0°C) of the LCD display.
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CHAPTER 7
LEVEL, DEMODULATOR AND POWER CIRCUIT THEORY

7.0 INTRODUCTION

This chapter will discuss the level output circuitry contained
on boards A21, A22, A23 and A24, demodulation and audio
output circuitry on board A5 and power supply and power con-
tro! circuitry contained on boards Al and A22.

A21, A22 and A23 schematics are shown in figure 12-5. The A3
and Al schematics are shown in figure 12-2. The A24 schematic is
shown in figure 12-1.

7.1 DIGITAL LEVEL OUTPUT CIRCUITRY

Figure 7-1 shows a functional block diagram of those circuits
used to provide level outputs. The operation of these blocks will
be discussed in the paragraphs to follow.

the regulator voltage for a zero voltage input signal. Variable
resistor A21R3 is factory adjusted to compensate for any offset
error generated within the peak detector circuitry.

7.1.2 Analog Average

In order to obtain a stable level display, the signal provided by
the peak detector requires averaging to remove any low fre-
quency noise components that may be present. This averaging is
accomplished, in part, by resistor A21R6 and capacitor A21C27,
The 1 K resistor and 100 ufd capacitor provide a 0.1 second time
constant.
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FIGURE 7-1
LEVEL OUTPUTS GENERATION

7.1.1 Peak Detector

The peak detector block consist of A2111, AZ112 and A21116.
The LF. input to comparator A2111 is AC coupled with the 3 V
regulator A21116 providing the DC bias voltage. The inverting
input to A2111 will follow the peak voltage of the LF. signal
Anytime the LF. signal at A2111 pin 3 exceeds the pin 2 level, the
comparator output will increase the voltage stored on capacitor
A21C2. Operational amplifier A2112 is connected as a voltage
follower and provides a high input impedance buffer between
A21C2 and the circuitry that has to be driven. Resistor A21R4
provides discharge resistance that allows the capacitor voltage to
decrease with a decreasing L.F. signal level. The detector DC
output is referenced to the A21116 output voltage and will equal
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7.1.3 Noise Compensation

Because of the relatively high amplitude resolution of this
instrument, small level reading errors can result from internally
generated noise depending upon bandwidth and signal level.
These intrinsic noise generated errors have been corrected by the
provision of controlled DC LEVEL OUT signal feedback which
controls the value of the detector output level. The feedback
voltage will have a DC level below the A21116 output level and
will subtract from the detector level. The subtracted voltage will
increase for lower level readings.

When the unit is operating in a wide selectivity mode, variable
resistor A21 R40 will be shorted out by SELECTIVITY switch §3.
Variable resistor A21R8 will control the amount of LEVEL QUT
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signat feedback. Transistor A21Q8 simply reduces the Toad placed
on A21114B permitting the A21114B output to drop to a lower
minimum voltage. The variable resistors on board A24 permit the
feedback voltage to be controlled by the position of the IM-
PEDANCE switch A252. The LF. gain of the unit changes with
the selection of different impedances and in turn requires a
change in noise compensating feedback.

When the unit is operating in a narrow selectivity mode,
variable resistor A21R40 limits the feedback compensation. The
lower noise generation in the narrow selectivity mode eliminates
the need for A24 board control.

Where required, some units may employ resistor A21R42,
maultipellet diode CR1 or A21CR4 to provide a non-liner feedback
characteristic.

7.1.4 Log Pulse Generator

The log pulse generator block consists of A21(Q1, A2113 and
A21I8A circuitry. The signal at the cathode of diode AZ1CR1is a
43.46 Hz square wave derived from A21I7 of the control block.
During the HI interval of the signal at A21CR]I, transistor A21Q1
will be turned on and the voltage at A21C27 will be supplied to
AZ1C3, C28 and C29. When the signal at A21CR1 goes to a LO
state, transistor A21Q1 will turn off. With A210Q1 off, capacitor
A21C3, €28 and €29 will discharge through resistors A21R11 and
A21R12 to the 45 V level. The 45 V level corresponds to the zero
signal level, Flip-flop A21I8A is reset at the same time A210Q1 is
turned off and the A21C3, C28 and C29 discharge begins. AZ1I18A
is set by a HI output from comparator A2113. The AZ113 output
will go Hl when A21C3, C28 and C29 discharges below a
threshold voltage, nominally 0.1 V above the zero signal level
voltage (+5 V). Since an RC discharge curve is logarithmic, the
time required for A21C3, C28 and C29 to discharge to the
threshold voltage will be proportional to the Jogarithm of the ratio
of the detected voltage supplied to A21C3, C28 and C29 and the
threshold voltage across AZIR14.

The O output of A2118A will be HI for the time required for
A21C3, C28 and C29 to discharge to the threshold. By using the HI
output from A21I8A-Q to gate clock pulses to the scaling counter,
a level count proportional to the HI state time of the A21I8A-Q
output is generated. Variable resistor A21R11 provides control of
the time constant for the A21C3, C28 and C29 discharge. By
adjusting the time constant in accordance with the frequency of
the clock signal gated to the scaling counter, the level counts
generated will indicate the ratio of the detected signal to the
threshold level in tenths of a dB. _

The log pulse generator output at A21I8A-Q will generate
pulse widths of 359.6 microsecond per dB at a pulse rate of 43.46
Hz.

7.1.5 Control

The control block generates the various signals needed to
generate and display a level reading. These signals are generated
by counting and decoding the 445 kHz signal derived from the
TCXO and decade counter A8I24. In earlier units having Serial
Numbers 101 through 200, the 4.45 MHz signal was divided by 10
using & decade counter AZ1I5.

The control block consists of counters A2116, A2L117, A21112B,
flip-flop A21110A and gates A2114C and A21H4D.

A2116 is a 14 stage ripple counter. The Q4 output is the 445
kHz clock input divided by 16. Q4 provides a 27.6125 kHz clock
signal to the scaling counter through gate AZ1I4A.

The Q10 output of A2LI6 is 434.57 Hz and is used to clock
counter A2117. The Q13 output is 54.32 Hz and is used as a clock
signal for the level LCD display.

Decade counter A2117 has decoded outputs plus a square
wave carry output. The carry output is used as a control signal to
turn ON and OFF A21Q! of the log pulse generator block.
Decoded count output Q5 clocks A21I8A of the log pulse
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generator and the signal detector A21I8B. A2117 count outputs
Q1 and 3 are gated with A21110A outputs to generate level
count latching and presetting signals. The Q1 signal is also used to
clock counter A21112B. The count output Q0 is used to set flip-
flop A21110A after preset and latch pulses have been generated.

Counter A21112B is a modulus 16 binary counter. Output Q4 is
a 2.72 Hz square wave. The rise of Q4 clocks and resets flip-flop
A21110A. With A21110A reset, AND gates A2114C and A2114D are
enabled. With a Ql output from A21I7, a LATCH pulse is
generated at the output of A2114D. On a Q3 output from A2117, a
PRESET pulse is generated at the output of A2114C. On a Q0
output from A21I7, flip-flop AZIT10A is set.

The A21T12B-Q4 output is also used as the clock input to the
LO BAT. timer A21I13, the reset input to A21115 of the signal
status counter and as drive to the base of A210Q5 of the Signal
Status Indicator block.

7.1.6 Scaling Counter

The Scaling Counter consists of AND gate A2114A and the
four bit binary counter A21112A. The control input to AND gate
A21144 is driven by the LOG PULSE output Q of A21I8A. When
the LOG PULSE is HI, clock pulses from A2116-Q4 are gated
through to the clock input of A21T12A. The Q4 output of AZ1112A
drives the clock input of the level counter on board A22. The Q3
output of A21T12A will have twice as many output pulses as Q4
and is used as the clock input to A21115 of the Signal Status
Counter. The Signal Status Counter is active only during the
second half of a level count interval and therefore, requires a
times-two clock rate. A21112A is reset by the level count PRESET
pulse.

7.1.7 Level Counter

The Level Counter consists of the digital 1.C.’s A22I1 through
A2214 on the A22 hoard. One XOR gate located on A23 is used as
an inverter to complete the counter circuitry. A2211, A22I2 and
A2213 are BCD presettable up/down counters, connected in
cascade to form a three digit decimal counter. At the end of each
count interval, the LATCH pulse latches the level count into
latches located in the level display block. Following the latch
process, the PRESET pulse sets the A22 counters to a starting
count. The starting count is determined by signals provided by
the Auto Ranging circuit board Al9. These signals indicate the
amount of attenuation provided by the unit attenuator and the
level which corresponds to the threshold of the log pulse
generator. Clock pulses provided by the Secaling Counter cor-
respond to 0.1 dBm per pulse and the number of pulses for a level
count interval indicates the amount by which the detected signal
level exceeds the threshold level for the selected level range.
When the starting level is negative, the counters will operate in a
count down mode. When the starting count is positive, or when,
during a count, the zero count state is reached, the counters will
operate in an up count mode. The up/down count control line is
driven by the Q output A2214A which is clocked by the PRESET
pulse. The E line signal from A19 drives the D input to A22I4A. A
HI D input means that the flip-flop will be clocked to a set (up
count) state. When the counters are in an up count mode, the LO
O output from A22I14A will preset the two least significant
decimal digits to a 01 rather than a 99 condition.

If an all zero count is reached during the count interval, an
active LO output from the carry out output of A22I3 will be
inverted by A23[1B and will set A22I4A to the up count state.
Resistor A23R1 and capacitor A23C1 act as a lowpass filter and
prevent any spike that could be generated at the carry out output
from A2213 during the presetting process from causing AZ1I14A to
be set.

The state of flip-flop A22I4B controls the positive sign LCD
indicator segment. A2214B is clocked by the LATCH pulse and
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will be set whenever the completed count ends with the up/down
signal in a HI up count state.

7.L.8 Level Display

The LCD level display and the display driving circuits are
located on board A23. A2312, A2313 und AZ314 are LCD display
drivers. These [.Cs contain latches to store a completed count,
BCD to seven segment decoding gates and phase control XOR
gates used to generate the required AC outputs. XOR gates
A23I1A, AZ3T1C and A2311D drive the positive sign segment, LO
BAT indicator and the negative sign segnent inputs to the LCD
display. When the control input to a gate is HI, the 34.3 Hz. clock
mput to the gate will be inverted at the cutput and the driven
LCD segment or indicator will be visible.

7.1.9 Signal Detector

The signal detector consists of flip-flop AZ1EB. A2LI8B is
clocked at the same time A21Q)1 is switched OFF. If the detected
voltage on A21C3 is above the threshold level, the output of
A2113 will be LO. The LO input to A21I8B means the flip-flop
will be reset, providing a HI output from the QQ output or A21E11.

The AZ1EI11 signal is used to e¢nable SICNAL COUNT and
AFC modes of operation.

7.1.10 Signal Status Counter

The signal status counter generates signals indicating the extent
te which a detected signal is above the log pulse generator
threshold. One signal is provided to the Auto Ranging board
{A19) indicating an attenuation change is required, while a second
signal indicates whether an increase or decrease of attenuation is
needed.

The signal status counter block consists of A21T15, A2119A,
A2119B, A21I10B and A2114B. Decade counter A21115 is the
input (0.1 dB} stage of the signal status counter. A21]15is held in
a reset state during the first half of a level counter interval by a H1
input from A21112B-Q4. If an autemnatic attenuation change takes
place, the signal level being detected will probably be in a state
of change during this first half of the level count interval, When
the reset input goes LG, A21115 is clocked at a rate twice that of
the level counter input by the Q3 output of A21T12A. A2119A and
A21I9B are cuscaded decade counters clocked by the count 9
output of A21115. Flip-flop A21110B is used for count decoding.

The PRESET pulse for the fevel counter is also used to reset
the A21I9A, and A2119B counters as well as A21110B. This mcans
AZITI0B will remain set from count 0 until count 10 of the A2119
counters is reached. On count 10 ¢ HI input from Q1 of A2119B
will reset AZ1110B.

AZ1110B will remain reset between valid level counts 10 to 21,
On count 20 the reset input to A2II10B will be removed. On
count 21 the rise of the Q1 output of A21I19A will clock A211108
to a set state. Whenever AZ1T10B is set, AND gate A2114B is
enabled. LATCH pulses provided to the level display will also be
gated as a clock input to the Auto Ranging board, indicating an
attenuation change is required. Additionally, the Q2 output of
A2119B is provided to the Auto Ranging board where a HI state
will indicate that the change required represents an increase in
attenuation.

7.1.11 Signal Status Indicators

The signal status indicators block consist of flip-flops A21T11A
and A2HTH1B, transistors A?1Q)3, A2104 and A210Q5, and Tight
emitting diodes A23CR1 and A23CR2.

Both A21111 flip-flops are clocked at the end of a level count
interval by the rise of the AQIIIOAYQ output. If the level count
lies within the valid range, AZ1I11A will be elocked to a set state
and A21I11B will be clocked to a reset state. In these states, both
indicators will be turned off. When the level count exceeds 210
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counts or +21 dBm, A21111B will be set as 4 result of a HI D input
from AZHT0B. The HI set input to A21T11A from A2119B-Q2 will
prevent AZITI1IA from being reset. With A21111B set, the red
LED A23CR1 wilt flash, indicating that an over-range signal has
been detected. Operationally, this is a demand for more signal
attenuation to be inserted. The HI output from A21111B-Q wili
provide a blanking input to the level display.

When the level count falls below 100 or +10 dBm, A21111A
will be reset. With A21111A reset, A2HI11B is held in a reset state
by the HI reset input from A2II11A-Q. With A21I11A reset, the
vellow LED A23CR2 will flash indicating the level count does
not lie in the accurate portion of the detection window. Opera-
tionally, this is a demand for a reduction of signal attenuation by
a 10 dB step.

Transistors A21Q3 and A21(04 provide current gain, allowing
the LED’s to be driven by CMOS outputs. Darlington transistor
A2105 is controlled by the 27 Hz A21112B-Q4 signal. The
commutation of A21Q5 results in the flashing of the LED
indicators.

7.2 ANALOGC LEVEL QUTPUTS
The lowpass filter, level out driver, and meter driver, blocks
are used to provide analog level outputs for various purposes.

7.2.1 Low Pass Filter

The low pass filter consists of operational amplifier AZ1I2A
and its associated circuitry. The A2112A circuit is in a conven-
tional non-inverting low pass active filter configuration. The gain
factor is 1.28. The circuit converts the positive going log pulses at
A21I8A-Q to an average DC voltage. The output of A2112A will
nominally be 1.0 volt per 5.0 dBm of detected signal above the
level threshoeld.

7.2.2 Level Out Driver

The level out driver block consist of operational amplifier
A21114B. A21114B drives the LEVEL OUT BNC terminal. The
circuitry associated with A21114B provides a lowpass non-
inverting configuration with a 1.0 gain factor. The driver circuitry
further reduces the ripple present at the A2112A output. The 2.0
K resistor A21R24 protects the driver from the effects of possible
shorted external loads.

7.2.3 Meter Driver

The meter driver block consists of A21114A. The circuitry is
configured for current output. The voltage across A21R29 will
nominally be 5.1 times the voltage difference between the A2112A
output and the A2IE1§ voltages.

With the METER REF. switch 51 in the IN position, A21E18
will be grounded and A21E17 and A21F16 will not be connected.
In this configuration, the meter range corresponds to the 21 dBm
range of the digital level readings.

With the METER REF. switch §1 in the OU'T position, resistor
A2IR31 is connected in parallel with A21R29 increasing the driver
current gain. The voltage at A21K18 with the switch OUT is
adjustable and is controlled by adjusting R1. In this mode, the
meter has about a 4.0 dBin range and can be adjusted with the
METER REF. control R1 to place an arbitrary operator selected
reference reading in the center of the meter.

7.3 DEMODULATOR

Demodulator circuitry is contained on board A5, The A5
schematic is located in figure 12-2.

The demodulator input from the LF. assembly may be either
an unmodulated or an amplitude-modulated signal. For AM
signals, A5Q1! and A5Q2 are disabled by the DEMODULATOR
switch A551 which disconnects their supply valtage. For ampli-
tude modulation, the cathode of ASCR2 is grounded through

A3S1. ASCR2 is employed as a shunt type detector which rectifies
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the incotning 455 ki Lz vienal at ABES. Lowjpass tiltering by ASRI1Z
and A3CS removes the LE. frequeney component allowing the
audio modulation to reach the audio amplificr stage through the
DEMODULATOR LEVEL control R4.

Carrier reinsertion oscillator A3Q output is mixed with the LF.
signal in both upper {USB) and lower sidcband {LSB) pasition of
A381. This produces an aural audio difference frequencey output,
A501 is a FET oscillator in a Pierce configuration whose output
frequency is determined by the selection of A5Y1 or A5Y2. LSB
crystal A5Y21s fixed at 1.5 kHz below the frequency while crystal
A5Y1 is fixed at 1.5 kHz above the LF. frequency. AdQ2 is a
phase-splitter generating two signals 180° apart for a balanced
shunt demodulator consisting of ASCR1 and ASCR2, The shunt
demodulator shorts the 453 kHz LF. input to ground during one-
half of the injection ¢ycle. Signal components appearing at the
anode of A5CR2 include an audio difference component. The
higher frequency components are by-passed to ground by A5CS
and the audio beat frequency is coupled to the audio amplifier
input.

Audio amplifier A5I2 consists of a single integrated circuit
package. The amplificr is connected in a bridge configuration
with both outputs isolated from ground and the loudspeaker load
bridged between the two output terminals. Because the two
cutputs are 180° phase apart, the output voltage swing can be
doubled in a bridge configuration. The output from ABI2A is in
phase with its input and its gain is determined by resistor values
AS5R13 and AS5R14. The AS5IZB input is derived from A5I2A
through A5R14. ABI2B is an inverting amplifier supplying the
opposite side of londspeaker LS31. Typical voltage gain of the
audio amplifier is 48 dB.

7.4 POWER

The unit power system consists of the Power Supply Assembly
A15 which contains the power supply hoard Al along with the
power transformer A15T1, bridge rectifier A13CR1 and AC line
fuse A15F1, auto/off circuitry on boards A22 and AZl, three
terminal regulators on various boards throughout the unit and the
unit POWER switch 52.

Al5, Al and S2 schematics are found in figurc 12-2. A22 and
A21 schematics are found in figure 12-5.

7.4.1 Battery Charging

With the POWER switch 82 in the CHARGE position, all the
AC input power is used in charging the unit battery.

Transformer A15T1, bridge rectifier A15CRI and capacitor
A1C] form a conventional AC to DO converter.

The positive 5 volt rcgulator Alll provides the charging
voltage to the battery via the power diode AICRI and switch §2.
The resistance network of A1R1, A1R2 and A1R7 determine the
voltage at the common, normally grounded, terminal of ALIL.
A1R2 is adjusted such that about 14.1 volts will be present at the
cathode of AICR1 with the transistor A1Q1 turned off and with
about a 360 mA load current. The 2.0 ohm resistor A1RS8 provides
a sense of the amount of charging current being accepted by the
battery. If the battery draws more than 300 mA of charging
current, transistors A1Q2 and A1Q1 will be turned on by the
voltage across A1Q2. The collector current of A1Q1 will flow
through resistor AIR7, raising the cvommon terminal and the
output voltage of the regulator. Resistor AIR3 limits the A1Q1
collector current and holds the maximum charging voltage to
abont 15.1 volts. Since the charging voltage will drop back to a
trickle charge level (14.1 volts) when the battery becomes fully
charged, rapid charging can be accomplished without the danger
of an overcharge.

Diode AICRI prevents the toss of battery current through the
charging circuitry when the unit is operating without AC power.
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7.4.2 POWER ON

When the POWER swoccb =2 womoned fooznthe 23 vhis g
the ON position, relay AZUR T is pulsed to rhe TN et o g
operation of A2ZK1 will be dicussed in omore detail o the
Auto/Off section 7.4.4. When A22K1 s in an "on” state, battery
voltage at A22K2 s connected to A22E4. A22E4. in turn, supplies
the battery voltage to the Al board. The Al regulator A3
supplies 10 V regulated power to A5, A7, AS and All. The
regulator A1L2 supplies 10 V' regulated power to AZE A22 and
A23. Gonnections on the Al board provide for the distribution of
battery valtage to the remaining boards of the unit. These boards
contain their own 10 V or 8 V regulator,

The power distribution system also contains a number of
feed-through capacitors and inductors comprised of ferrite beads
located on various power leads. These components eliminate the
coupling of high frequency signals between boards through the
power system,

With §2 in the ON position, the base and emitter leads of
Al1Q1 are shorted together holding A1Q1 shut-off. This means
that the cathode of A1CR1 will remain at a trickle charge voltage
condition.

7.4.3 BAT. TEST

With §2 in the BAT. TEST pasition, AC power is disconnected
from the power transformer A15T1. Terminal A21E20 will be
grounded via S2, thus holding off any current output from
AZ21114A. S2 will supply battery voltage to A21E25. The dif-
ference voltage between the regulated wvoltage at the base of
A21Q2 and the battery voltage at A21E25 determines the collector
current of A21Q2. Diode A21CR2 directs A21Q)2 collector current
through the meter. Variable resistor A21R46 is factory adjusted
such that the meter will read at the bottom edge of the BAT. OK
area when the unit is about to enter a LO BAT. mode of opera-
tion, (battery voltage approx. 11.8 V). On units Serial Numbers
101 to 200, a selected A21R34 was used in place of A21R46.

7.4.4 Auto/Off

Latching relay A22K1 provides the means for automatically
turning off the unit when the battery voltage reaches a minimum
limit. This prevents a deep battery discharge which might other-
wise damage the battery.

When 82 is in 2 CHARGE position, relay A22K1 will be in a
reset state with all contacts open. Terminal A22E1 will be
grounded through $2 and AZ2E2 will be connected through 52 to
battery voltage. If A22K1 had been set prior te the movement of
§2 to the CHARGE position, current wili flow through A22CR3
and the reset coil of A22K1 would pulse the relay to the reset
state.

With A22E1 at ground and A22E2 at battery voltage, capaci-
tors A22C1 and A22C2 will be charged to the battery voltage
through A22CR2 and A22R1. When 52 is now moved to the ON
position, §2 will short together and pluce both A22E1 and A22E2
at the battery voltage. Capacitors A22C1 and A22C2 will dis-
charge through A22CR1 and the set coil of A22K1, pulsing this
relay to the set condition with contacts closed.

Contacts 10 and 11 are used to supply operating power to the
boards of the unit. Contacts 4 and 5 supply power to the reset coil
of the relay and to the display self-regulating heaters. Contacts 3
and 2 provides a connection between the battery and the
AUXAH+12V jack at the lower left hand corner of the front panel.

The resistor network consisting of A22R2, A22R3, A22R4 and
A22R5 supply a portion of the battery voltage to the non-inverting
input of comparator A22I5B. As long as the battery voltage input
to A22I5B remains above the threshold input provided by the
A29R6 and A22RT7 voltage divider, a HI cutput from A22I58 will
hold the binary counter A21113 in a reset state. Variable resistor
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A22R3 is adjusted such that when the battery voltage drops
below 11.8 ¥V, the A2215B output will go LO. With a LO reset,
input counter A21113 will count at the 2.7 Hz rate of the clock
input,

The first stage QL output of the counter activates the LO BAT.
indicator of level LCD display. This will alert the user that the
Auto/Off counter has been activated. Any time 52 is returned to
a CHARGE position, and then back to the ON position, the
action of capacitor A22C3 and diode A22CR5 will guarantee a
short term HI output from A22I5B. This HI pulse will reset the
A21113 counter. When not reset, the A22113 output Q13 will go
HI after 4096 counts, the equivalent of 25.28 minutes. A HI
output froin A22113-Q13 supplies base drive to the Darlington
transistor A22Q1 activating the reset coil of A22K1. With A22K1
reset, the unit is turned OFF pending battery re-charge or manual
reset operations.

7.4.5 AUX +12V

With A22K1 in the set, ON state, the AUX +12V jack on the
front panel is connected to the positive battery terminal. 1.0 ohm
résistor A1R10 Hinits the current flow through the jack. Power may
flow through the jack in either direction. Unit power may be
used to power an external probe through this jack, or a car battery
may be used to inject power to the unit. In the case where
external power is being supplied to the unit, the internal battery is
still required to provide the pulse needed to set relay A22K1, ie,
operation of the unit without an internal battery heing present is
not possible.

7.4.6 Fuses

A 2 Amp fuse A1F1 protects the battery from excessive current
resulting from a short circuit. The AC line is fused by AISF1, a %
Amp slo-blow fuse.

-1
]
[






CHAPTER 8
MAINTENANCE

8.0 GENERAL

The first part of this chapter provides a procedure for cali-
brating and verifying the performance of a 6040 unit. The
procedure will be followed by information that will aid in trouble
shooting a faulty unit.

8.1 CALIBRATION AND VERIFICATION PROCEDURE
This procedure assumes that the operator has some familiarity
with the Model 6040 and has a good general understanding of test
equipment. Except where indicated, all tests are rade with the
unit powered from the AC line. The figures of Chapter 10 will be
helpful in locating components referred to in this procedure.

§.1.1 Test Equipment Required

The following is a list of equipment that may be used for 6040
testing. The substitution of equivalent pieces of test equipment
for those shown is permissible. It must be borne in mind that the
accuracy of an instrument is no better than the accuracy of the
equipment used to calibrate that instrument.

A given test will be written for the equipment listed. When
other equipment is substituted, the test operator is expected to
make the necessary technical or procedural adjustments.

{i) 50 ohm £1% BNC male to BNC female
feedthrough termination — H.P. 10100C
(ii;  Frequency Synthesizer — H.P. 3325A
J Frequency Counter — H.P. 5335A
) Analog Level Meter — Anritsu MLAZ4A
) Digital VOM — Fluke 8050A
) Oscilloscope — Tektronix 465 or 4658
(vii)  Spectrum Analyzer — H.P. 3585A
3 Power Supply — Viz WP707
) Power Resistors or Rheostat values as required
) Noise Generator — Marconi TF2091B with
appropriate filters
{xi) 10:1 Probe — H.P. 10040A
(xii) VHF Attenuator — H.P. 355B and H.P. 355C
combined
(xiii)  Active Probe — H.P. 1120A
(xiv)  Coaxial Series Resistor 27 ohm

8.1.2 Removal of Case

For the majority of tests in the procedure it will be necessary
for the unit to be uncased hefore internal connections or adjust-
ments can be made. Unless otherwise stated, the tests assume that
the unit is uncased.

The case is secured to the unit chassis by four Philips head
screws. Two screws are on the top and two on the bottom of the
unit adjacent to the front panel casting. After these four screws
have been removed, the chassis can be withdrawn fram the case.

8.1.3 Power Supply and Charging Control

(a) Set the POWER switch to OFF and insert the AC power
cord. Place the unit on its back and disconnect the battery.

(bj Connect one clip lead to A1EL (the positive battery lead
terminal) and a second clip to the chassis. These two leads are to
be used for connecting test loads itern 8.1.1 (ix) to the unit,

(¢} Connect a 200 ohm 2 W resistor as a test load. Set the
POWER switch to ON. Adjust A1R2 for 14.10 to 14.20 V DC
voltage across the test load. The unit should have stabilized at
room teruperature when this adjustment is made.
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{d) Set the POWER switch to the CHARGE position and
change the load resistor to a 20 ohm 20 W resistor. The voltage
shall be 14.7-15.7 V DC.

{e) Change the load resistor to a 30 ohm 10 W resistor. The
voltage shall be 14.7-15.7 V DC.

(f} Change the load resistor to a 200 ohm 2 W resistor. The
voltage shall be 14.10-14.40 V DC,

{g) Connect a 50 ohm 10 W resistor across the hattery leads,
Verify that the battery voltage is 12.0 V DC minimum.

{h) Provided that the battery meets the step (g} requirement,
set the power switch to OFF and reconnect the battery. If the
battery voltage is low, replace the battery.

(i} Set the power switch to ON. Measure the voltages at J5-5
and J5-K. The voltage should be 9.5-10.2 V DC.

8.1.4 Initial L.F.

{a) Check the voltages at the outputs of voltage rcgulators
A412 and A414 using digital VOM item 8.1.1 {v). The voltages
should be 9.3-10.2 V DC.

(b) Disconnect the st L.O. cable connecting to A4J2, Check
voltages at A4TP2 and T'P3. The voltage at TP3 should be 5.0
+0.3V DC. Adjust the voltage at TP2 to match TP3 by adjusting
A4R15.

8.1.5 Initial Input Selector Verification (Unbalanced Input)
(a} Set up the spectrum analyzer itemn 8.1.1 (vii) as follows:

(1) Press Instrument PRESET
(2) Turn Tracking Cenerator Amplitude Mux. clockwise {0
dBm)
{3) Stop Frequency = 5 MHz
{4} dB/DIV = 1 dB/DIV
(%) 1 Megohm IMPEDANCE = ON (light on)
(6) AUTO RANGE = OFF (light off)
{7) REF LVL TRACK = OFF (light off}
(8) RANCE = 10.0 dBm
{b} Connect the equipment as shown in figure 8-1.

SPECTRUM
ANALYZER
ITEM 8.1 {vii)

TRACKING PROBE
GENERATOR POWER | M{Y

ACTIVE PROBE 6040 UNIT

BNC

AC COUPLED
(P CP ? OFFSET-CFF
ACTIVE 50n
PROBE FEED-THRU
ITEM 8.1.1 {Xiii) TERMINATION
ITEM 8.14 (i)
VARIABLE
ATTENUATOR
L ITEM 811 {(Xid
DOUBLE -SHIELDED DOUBLE -SHIELDED
COAX f COAX
SET AT 0dB
FIGURE 8-1

INPUT SELECTOR VERIFICATION
HOOKUP DIAGEAM



{c) Set the unit switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
RANGE dBm —80 dBin

IMPEDANCE 50 ohm BRG

POWER ON

{d) Connect the active probe to the BNC connection on the A2
board; ground the probe where the black banana jack is soldered
to A2. Adjust the reference level on the analyzer for a trace
located in the center of the screen.

{e) Adjust the spectrum analyzer as follows:

(1) Push STORE A--B button.

{2} Push A-B button. Light should turn on.

{3) Push VIEW B button. Light should turn off.

{4} Push OFFSET button. Light should turn on.

(3) Push ENTER OFFSET button.

{f) Connect the active probe to the capacitor {A2C3) lead next
to A2]J1. The displayed signal should be flat from 0 to 3 MHz;
compare this against the display line by pushing the DSPL LINE
button (the light should turn on) and by rotating the knob located
just to the right of the OFF button until the display line is about
0.1 dB away from the displayed signal. There should be a con-
stant gap between the two curves.

(1) Push the A-B button (the light should turn QFF}.

(2) Push the CLEAR button just to the right of the DSPL
LINE button. The DSPL LINE light should turn off
and the display line should disappear.

(3) Push the MARKER button.

{4) The OFFSET reading on the display (upper right hand
corner) should read 0.00 £0.10 dB.

8.1.6 Initial Attenuator/Summing Amplifier and Common Mode
Rejection

(a) Disconnect the attenuator/summing amplifier output cable
that plugs into A4J1. Connect the active probe and its ground to
the end of this cable. Adjust the reference level on the analyzer
for a trace located in the center of the screen. The OFFSET
reading on the display should read —2.40 £0.6-0 dB. Push the A-B
button and compare the curve to the display line in a manner
similar to step 8.1.5 {f}). There should be a constant gap between
the two curves.

{(b) Change the 6040 from the UNBAL to BAL input mode.
Remove the input cable and 50 ohm load from the UNBAL BNC
input jack. Connect them to a female BNC-to-male banana
adapter. Insert the adapter into the two blue banana jacks on the
6040, with the ground side going to the center banana jack. The
top blue banana jack is referred to as E1. The center blue banana
jack is referred to as E2. The black banana jack is ground.
Connect E2 to ground with a very short jumper wire. In a similar
fashion to step 8.1.6 (a), look at the unloaded attenuator/summing
amplifier cable output that plugs into A4J1. The OFFSET reading
should be within +0.05 dB of the reading observed in 8.1.6 (a).
Compare the curve to the display line as done previously in step
§.1.6 (a); there should be a constant gap between the two curves.

{c} Move the banana adapter to the center blue and black
banana jacks, with the ground side of the adapter connecting to
the black banana jack. Remove the short between E2 and ground.
Connect El to ground with a very short jumper wire. In a similar
fashion to step 8.1.6 (a), look at the unloaded attenuator/summing
amplifier cable output that plugs into A4]1. The OFFSET reading
should be within 0.10 dB of the reading observed in 8.1.6 (a).
Compare the curve to the display line as done previously in step
8.1.6 {a). The maximum variation between curves should not
exceed 10.1 dB at any frequency between 0 and 3.5 MHz.

(d) With the same electrical hookup used in 8.1.6 {c}, adjust
the spectrum analyzer 8.1.1 (vii) as follows:
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(1) Push A-B to OFF paosition
(2) MARKER to ON position (should be at horizontal center
of screen)
(3) dB/DIV = 10 dB
{4) Push MKR—REF LVL button until trace stays in same
position at tap of screen.
(3) Check to make sure that the OFFSET button light is
ON.
(6) Push ENTER OFFSET button.
Now remove the short between El and ground on the 6040.
Using a very short jumper wire, short E1 and E2 together. Adjust
the RANGE on the spectrum analyzer to —5.0 dBm. Adjust
capacitor A3CI15 for the lowest curve {minimum reading) on the
spectrum analyzer. The common mode rejection should he at
least 30 dB down at 250 kl7z, and 20 dB down at 1 MHz. Remove
the short between EL and EZ2.

8.1.7 Low Pass Filter (LPF) Adjustment

(a) Repeat steps 8.1.5 (a) through 8.1.5 (e).

(b} Connect the active probe to A4TPI and ground the probe
on the outer jacket of the 1st L.} cable that connects to A4]2.
Adjust the REF LVL on the spectrum analyzer for a trace where
the 0 Hz frequency is vertically centered in the display. Turn off
the A-B and OFFSET buttons on the spectrum analyzer {light

AT T

the offset level reading should be —12.80 £1.00 dB.

{c) Discommect the two local oscillator cables connecting to
A4]2 and A4]3. Make sure the double-shielded cable that con-
nects to the 6040 UNBAL input is also grounded to the 6040
chassis with a good electrical/mechanical connection somewhere
along the cables length. Connect the active probe ground to the
chassis right next to A4L3. Set up the spectrum analyzer as
follows:

(1) Push the SAVE {(OFF) and 1 REC buttons.
y CENTER FREQUENCY = 5.247 MHz

) FREQUENCY SPAN =1 MHz
) RES BW = 10 kHz
) VIDEO BW = | kHz

) REFERENCE LEVEL = —85 dBm

) RANGE = —25.0 dBm

) dB/DIV = 2 dB/DIV

(d) Adjust the A4L1 and A4L35 coils 4 complete turns below
where they hit the top of the coil cans. Adjust A4L2 for a null at
5.25 MHz. Change the spectrum analyzer center frequency to
5.46 MHz. Adjust A4L3 for a null at 546 MHz. Change the
spectrum analyzer center frequency to 7.42 MHz. Adjust A4L4
for a null at 7.42 MHz.

(e) Press RECALL (on) and 1 REG buttons on the spectrum
analyzer. Push the A-B button (the light should turn on). Use the
display line as a reference straight line, and adjust coils A4L1
through A4L5 to obtain a flat response (10.05 dB) between 0 and
3.25 MHz. Also adjust for a roll off of —0.25 £0.05 dB at 3.5 MHz.
Avoid adjustment of A41.2, L3, and L4 very far from their original
settings in step 8.1.7 {d).

(2
(3
(4
(5
(6
(7
(8

(f) Adjust the spectrum analyzer as follows:

{1) Push A-B button (light should turn off}

{2) Turn display line OFF, by pressing the CLEAR button.

(3) Push the OFFSET button. (light should turn off)

(4) Move marker to 2.5 MHz.

{5) Push MKR—REF LVL until trace is stable at top of
sCreen.

{8) Fush OFFSET button (light should turn on)

(7) STOP FREQ = 10 MHz

(8) dB/DIV = 10 dB/DIV

(9) RANGE = —15.0 dBm
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The OFFSET reading should be less than —50 dB. After the first
notch occurs in the stop band, the rest of the stop band should be
at least 70 dB down out to 10 MHz. Reconnect the 1st and 2nd
L.O. cables to the LF. board.

8.1.8 Initial Cal Level Control Centering

(a) Adjust the CAL LEVEL potentiometer to its mechanical
center by measuring the center tap voltage and setting it at 5.00 V
DC.

(b) Adjust the potentiometer A4R108 for a voltage reading at
the junction of A4R107 and A4R104 of 4.28 V DC.

8.1.9 TCXO Adjustment

NOTE: The TCXO should only be adjusted after the unit has
been on for more than 30 minutes and is operating in an ambient
temperature of about 23°C. (The frequency cover assembly A8
may be removed at this time)

(1) The frequency at ASES is 1/10 the reference oscillator
{TCXO) frequency. A direct connection to the TCXO output
could result in TCXO frequency error. The ASES frequency
should be monitored using a 1(:1 scope probe and counter item
8.1.1 (iii).

(b) Remove the screw on the side of the TCXO to obtain access
to the frequency adjustment. With an insulated tuning tool, adjust
the TCXO frequency. Set the frequency such that, when the ASES
frecquency is multiplied by 10, it is equal to the SET TO frequency
stamped on the TCXO module.

§.1.10 2nd L.O. and 4,545,000.0 kHz Loop Check

NOTE: If the frequency cover assembly was not removed in
Test 8.1.9, remove it at this time.

{a) Remove the 2nd L.O. input to ABE4. Connect to ASE4
frequency synthesizer item 8.1.1 (ii}. Use a sine wave 40 V p-p
input signal at about a 5.0 MHz frequency. With a scope and
probes item 8.1.1 {vi) monitor the signals at A11I8 pin 1 and
Al1I8 pin 4. A 9 to ! division should be observed between the I8
pin 1 and IS pin 4 signals.

(b) Increase the ASE4 input signal frequency. The 9 to 1
division should be maintained with a frequency increase up to 7.0
MHz.

(c) Disconnect the frequency synthesizer input and reconnect
the ASE4 input from the 2nd L.0O).. Mounitor the ASE4 input with
the scope item 8.1.1 (vi) with probe. The ASE4 signal should have
a greater than 7.0 V p-p signal level.

(d) Add frequency counter item 8.1.1 (iii) to the scope output.
The frequency of the 2nd L.O. signal should be 5,454,000.0 2£0.5
Hz.

(e) Using the digital VOM item 8.1.1 (v} monitor the DC
voltage level at A11E4. This voltage level should lie between 6.0
Vand 8.0 V.

(fy Moenitor the signal at ABR11 at the resistor end opposite
AS8I28. Note the pulse widths of the shortest positive and negative
pulses. These pulse widths should be about equal. If positive
pulses are longer add a 100 K resistor ASR12 connecting the
power end to point B, the +10 V line. If negative pulses are
longer, add resistor ASR12 connecting the power end to point A
ground. Verify that the addition of ASR12 has improved the
symmetry of the ASRI11 signal.

(g} Disconnect the 2nd L.O. cutput cable going to the LF.
Board J3 and connect the scope, item 8.1.1 (vi), to the end of the
cable. The cutput signal should meet the following specifications:

Sine Wave (unloaded)

2.1 +0.3 V p-p (unloaded)
1.0. 202 V p-p (loaded
with 33 ohms)

Output:
Output Level:
Loaded Output Level:
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8.1.11 1st L.O. Adjustment and Check

{a) Use the scope item 8.1.1 (vi) with probe to monitor the A8
1st L.(}. input at ASE2. The signal at ASE2 shall have a low level
less than 0.3 V and a high level greater than 2.7 V. Add the
frequency counter item 8.1.1 (iii} to the scope output to continue
this test.

(b) Set the RANGE (frequency} switch to band 4 (2 — 3.5
MHz).

{c) Adjust the TUNE control to full CW for maximum
frequency.

(d) Set A9LI to display 8,550 kHz £2 kHz on the external
frequency counter.

{e) Rotate the RANGE (frequency) switch through the fre-
quency bands and note the frequencies observed.

(f) Adjust the TUNE control full CCW for the lowest fre-
quency and rotate the RANGE (frequency) switch. Note the
frequencies.

TABLE 8-1.
FREQUENCY REQUIREMENTS

RANGE Low Frequency (f.} High Frequency {e.)
1-650 5,000 kHz 5,650 kHz
550-1650 5,550 kHz 6,650 kHz
1300-2400 6,300 kHz 7,400 kHz
2000-3500 7,000 kHz 8,500 klz

(g) Step {e) frequencies should exceed the table frequencies
and step (f} frequencies should fall below the table frequency.
A9L1 may require additional adjustment in order to meet all the
requirements.

{h) Disconnect the st L.O. output cable going to the LF.
Board J2 and connect the scope item 8.1.1 (vi), to the end of the
cable. Set the 6040 frequency RANGE switch to the {2000-3500)
band and tune to max. CW position. The output signal should
meet the following specifications:

Square Wave

50 £2% (measured on
center line)

1.2 +£0.2 V p-p (measured
between flat portions)

10 nanoseconds

{measured between +0.4 V
and —0.4 V levels)

0.6 +0.1 V p-p (loaded
with 27 ohms)

Output:
Duty Cycle:

Output Level:

RISE/FALL Time:

Loaded Output Level:

{i) Install A6 (Frequency Housing Cover Assy.) back in unit.

8.1.12 Initial Level Detector Adjustments

{a) Connect the digital VOM item 8.1.1 (v} reference lead to
A21TP2 or A21E21. Connect the 2nd meter lead to AZ1TPL

{b) Disconnect the LF. input to A21E2. Connect the frequency
synthesizer item 8.1.1 (ii} between A21E2 and ground. Provide a
2.70 V p-p 455 kHz input to A21E2. Note the digital YOM
reading. The A21TP1 voltage should be about 1.35 V. Drop the
synthesizer voltage by 20 dB and observe the change in the
A21TPI voltage. Adjust A21R3 to obtain a DC voltage that is
1/10 the higher voltage.

{c) Return the synthesizer to the higher level output and note
the new D.C. voltage. Again drop the synthesizer level by 20 dB
and readjust A21R3, if required. Continue the process until a 20
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dB input level change generates a 10:1 change in the A21TP1 DC
level. Disconnect the digital VOM 8.1.1 {v}.

{d) Use a jumper to short together A21E21 and A21E24. Adjust
A21RS to the most CCW position. Set the RANGE dBm (MAX
LEVEL) switch to the +10 dBm position.

{e) Adjust the synthesizer output level to obtain a +10.5 dBm
level dispiay. Reduce the synthesizer signal by 10 dB and note the
level display reading.

(f} Return the synthesizer level to the previous +10.5 dBm
level. Adjust AZ1R11 to obtain a level display reading of +10 dB
above the reading noted for the down 10dB level input.

{g) Repeat steps 8.1.12 (e} and 8.1.12 {f) until level display
readings of +10.5 dBm and +0.5 dBm are obtained for an input
level change of 10 dB.

(h) With a level input providing a +0.5 dBm level display
reading, reduce the input level 10 dB. Adjust A21R3 to obtain a
—9.5 dBm level display reading.

(i) Return the input level up 10 dB and adjust the input level
for a +0.5 dBm level display reading.

(j) Repeat steps 8.1.12 (h) and 8.1.12 (i} until a 10 dB reduction
in level from the +0.5 dBm reading level provides a —9.5 dBm
reading.

(k) Using the +0.5 dBm level as a pivot point, step the input
level by +10 dB and —10 dB. Adjust A21R11 to correct the +10.5
dBm reading errors and adjust A21R3 to correct the —9.5 dBm
reading errors. Each adjustment can effect all readings. A few
iterations will be required, after which the level display reading
will correctly track 1 dB level input steps over a 20 dB range.

(I} Connect a digital VOM item 8.1.1 {v) to the unit LEVEL
OUT. Note the LEVEL OUT voltages for the corresponding
level readings {Table §-2).

TABLE 8-2
LEVEL OUT VOLTAGE

{b} Set up the spectrum analyzer item 8.1.1 (vii) as follows:
(1) Press INSTR PRESET
(2) Turn Tracking Generator Amplitude Max. Clockwise

(0 dBm)

) CENTER FREQUENCY = 435 kH=

) FREQUENCY SPAN =5 kliz

3 REFERENCE LEVEL = 5 dBm

) dB/DIV = 10 dB/DIV

) RES BW =30 kHz

) VIDEQO BW = 100 Hz

) Push 1 M ohm button {light should turn on}

0) Push AUTO RANGE button {light should turn off)

1) Push REF LVL TRACK button {light should turn off)

2)

3
4
3
6
7
8
9
1
1
12) RANGE = 5.0 dBm

(
(
(
(
(
(
(
{
{
{

{(c) Set the unit switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
RANCE dBm —10 dBm
IMPEDANCE 50 ohm BRG
CAL LEVEL Mid range
SELECTIVITY WIDE
RANCE kHz 0.3-650 kHz
FREQUENCY (TUNE)  455.00 kH=z
AFC OFF
POWER ON

(d) Adjust A4T6, A4T5, A4T4 and A4T1 for a maximum
response as viewed on the spectrum analyzer.

(e) Change the dB/DIV on the spectrum analyzer to 1 dB/

Level Reading Level Out Voltage
—9.5 dBm Less than 0.5 V
~7.5 dBm 05V 005V
+0.5 dBm 21V =01V

+10.5 dBm 41V 02V

{m) Remove the frequency synthesizer signal to A21E2 and
reconnect the LF. input.

(n) At this point, the level display is capable of providing
readings useable for adjustment of the other portions of the unit.
Place A21R40 in the most CCW position and remove the AZ1E21
to A21E24 jumper.

8.1.13 LF. Alignment
{a) Connect the equipment as shown in figure 8-2.

\*PASSIVE 10:1 PRCBE

ITEM B.LI (%i}
!
SPECTRUM : = GND
ANALYZER
ITEM BLLY (Vi) —0 A4TP4
TRACK [NG
GEMERATOR I MmN 040 uNIT

500
FEED-THRU

TERMINATION
VARIABLE ITEM 8.1 (i)
ATTENUATOR
] ITEM B (%) | ]
! DOUBLE-SHIELDED { DOUBLE-SHIELDED
Coax COAX
SET AT 0dB

LF. ALIGNMENT HOOKUP DIAGRAM

DIV. Readjust A4T6, A4T5, A4T4 and A4T1 for a maximum
response. Adjust the reference level on the spectrum analyzer as
necessary to keep the trace centered.

{f) Change the SWEEP TIME on the spectrum analyzer from
0.2 sec to 0.8 scc. Readjust A4T6 and A4T1 for the best bandpass
shape using the following criteria:

(1) Maximum pass band ripple, 0.05 dB
{2) Highest peak in center of pass band.
(3) Shape of both sides symmetrical.

8.1.14 L.F. Gain and Scaling Verification
{a) Change the spectrum analyzer controls as follows:
) dB/DIV = 2 dB/DIV
2) VIDEO BW = 10 Hz
3) SWEEP TIME = 1.6 sec
4) Push MKR—REV LVL until a stable trace is obtained at
the top of the spectrum analyzer screen.

(1
(
(
(

The marker level should read —3.0 £3.0 dBm.

(b) Press the QOFFSET button (light should turn ON}. Press
the ENTER OFFSET button. Observe the relative gain for the
impedance switch settings listed in table 8-3, taking the readings
from the OFFSET level on the spectrum analyzer screen.
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TABLE 8-3
IMPEDANCE SWITCH/LF.
RELATIVE GAINS

Impedance Switch Settings Relative Gains

50 ohm BRG 0 dB
75 ohin BRG —1.68 +0.20 dB
124 ohm BRG —3.74 £0.20 dB

135 ohm BRC —4.08 £0.20 dB

150 ohm BRG —4.52 +£0.20 dB

600 chm BRG —10.14 +0.20 dB

600 ohm TERM —11.02 20.20 dB

150 ohm TERM —5.92 £0.20 dB

135 ohm TERM —5.60 £0.20 dB
124 ohm TERM —5.34 £0.20 dB
75 ohm TERM —4.12 £0.20 dB

8.1.15 Initial AFC Check
{a) Set the unit switches and controls as follows:
Switch/Control  Position

RANCGE dBm CAL —30 dBm
IMPEDANCE CAL

DISPLAY CENTER PASS BAND
SELECTIVITY WIDE

AFC OFF

RANGE kHz 0.3-650 kHz.
METER REF. IN

CAL LEVEL Mid-range
FINE TUNE Mid-range

{(b) Tune the unit to obtain a level reading for the 250 kilz
signal.

{¢) Adjust the tuning to obtain a level reading below the peak
reading and near the lower end of the level range. The low level
indicator should be flashing.

{d) Switch the AFC switch to the ON position. The switching
action should result in a change in the frequency display, a
peaked level reading and an AFC indication on the frequency
display.

{e} With the frequency counter 8.1.1 {iii) and 10:1 probe 8.1.1
(xi}, monitor the LF. frequency at A21E2. The frequency should
be 455,000.0 Hz £0.2 Hz.

8.1.16 Cal Osc Adjustment
(a) Calibrate the Anritsu level meter 8.1.1 {iv} as follows:
(1} Turn the power switch OFF.
(2) Remove all input cables.
{(3) Set the meter on a level surface where the unit will be
used for making measurements.
(4) Adjust the mechanical zero of the meter, if necessary.
The meter needle should be located directly above the
furthest left scale marking on the NORM (bottom)
scale.
{3) Turn the power switch ON.
{(6) The unit should have a minimum 30 minute warmup
time prior to the following steps.
{7) Push METER switch to EXP position.
{8} Push 0 dBm LEVEL CAL to ON position.
{(9) Push the 75 ohm UNBAL INPUT IMPEDANCE
switch.
{10) Adjust the screwdriver adjustment {just to the right of
the 0 dBm LEVEL CAL switch) for a meter reading of
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0 dBm on the top meter scale. The adjustment of the
meter zero should be performed at the same visual
angle as the remainder of the tests to reduce parallax
error.

(b) Connect the equipment as shown in figure 8-3.

f COAXIAL SERIES RESISTOR

ITEM 8.1 (Xiv)
/
UNBAL
ANALOG LEVEL METER sﬁ%?—c%%?zcga
ITEM 811 (iV) SYNTHESIZER

Q SIGNAL

‘-- DOUBLE -SHIELDED COAX

FIGURE 8§-3
CALIBRATION OSCILLATOR ADJUSTMENT
HOOKUP DIAGRAM #1

{(¢) Set the level meter item 8.1.1 (iv) switches and controls as
follows:

Switch/Control Position

0 dBm LEVEL CAL OFF

METER switch EXP

INPUT LEVEL (dBm) —30 (on 10 dB step
attenuator)
0 (on 1 dB step
attenuator)

INFUT IMPEDANCE 75 ohm UNBAL
HIGH/NORMAL switch  NORMAL

(d) Set the frequency synthesizer item 8.1.1 {ii} switches and
controls as follows:

Switch/Control  Position
FREQUENCY 250,000 Hz
AMPLITUDE —28.3 dBm
FUNCTION ~ (sinewave)

(e) Adjust the frequency synthesizer item §.1.1 (ii) output
signal level using the four MODIFY keys so that the level meter
reads exactly —30.0 dBin. Unplug the double shielded coax and
coax series resistor from the level meter and connect them to the
6040 BNC input connector. Itis important to use the same double
shielded coax and coaxial resistor, in each case, to avoid the
replication errors that may result while adjusting the 6040 CAL
oscillator level.

(f) Connect the equipment as shown in figure §-4.

DOUBLE-SHIELDED CCAX-

ALIGATOR CLIPS 7

UNBAL é

6040 /
FREQUENCY UNDER TEST ANALOG
SYNTHESIZER % LEVEL. METER
ITEM 8.0 (iv) ITEM 8.1 (iV)

\

SIGNALQ

- GND

COAXIAL SERIES RESISTOR
ITEM B8 It {XiV}

DOUBLE-SHIELDED COAX

FIGURE 8-4
CALIBRATION OSCILLATOR ADJUSTMENT
HOOKUP DIAGRAM #2
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{g) Set the level meter item 8.1.1 (iv) switches and controls as
follows:

Switch/Control Position

(0 dBm LEVEL CAL OFF

METER switch EXP

INPUT LEVEL (dBm) 420 {on 10 dB step
attenuator)
-9 {on 1 dB step
attenuator)

INPUT IMPEDANCE 75 ohm UNBAL

HIGH/NORMAL switch  HIGH

{h} Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
IMPEDANCE 75 ohm TERM
RANGE dBm —30 dBm
SELECTIVITY WIDE

AFC ON

RANGE kHz 0.3-650 kH:
FREQUENCY (TUNE;  250.00 kHz

{1} Adjust the CAL LEVEL potentiometer on the 6040 for a 0
dB meter reading using the level meter item 8.1.1 {iv). The 6040
should read —30.0 1.0 dBin. Flip the IMPEDANCE switch on
the 6040 to the CAL position. Adjust the internal CAL set
potentiometer A14R5 on the 6040 for a 0 dB meter reading on the
level meter item 8.1.1 {iv). Always view the level meter from the
same position, because any parallax error will potentially affect
the accuracy of the 6040 being adjusted. Additionally, because of
the effect of random noise on the meter movement of the level
meter in this test, take sufficient time to adjust the meter to the
center of the noise variations.

8.1.17 Initial Filter Balance
{a) Continue this test with the final setup in step 8.1.16 (i).
{(b) Flipy the 6040 SELECTIVITY switch to the NARROW
position. Adjust A4R83 for a 0 dB meter reading on the level
meter item 8.1.1 (iv}.

8.1.18 1st Mixer Adjustment for Balance
{a} Disconnect the frequency synthesizer and level meter from

the 6040. Connect the oscilloscope item 8.1.1 (vi) to either side of
A4C38.

(b) Set the 6040 switches and controls as follows:

Switch/Control Position
RANGE dBm —30 dBm
IMPEDANCE 50 ohm BRG
RANGE kHz 0.3-650 kHz
FREQUENCY (TUNE) 0.27 kHz
POWER ON

{¢) Adjust A4R15 for a minimumn signal level on the oscillo-
scope screen.

{d) Check for proper mixer balance and noise performance of
the unit as follows:

{e) Remove the AC power cord. Operate the unit from battery
power. Perform the Unit Calibration test 8.1.23 using WIDE
selectivity.
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(f) Set the 8040 switches and controls as follows:

Switch/Control Position
RANGE dBm —30 dBm
IMPEDANCE 50 chm BRCG
BAL/UNBAL UNBAL
SELECTIVITY WIDE

AFC OFF

0.3-650 kHz=.
12.00 kHz

RANCGE kilz
FREQUENCY (TUNE)

{g) Connect the equipnent as shown in figure 8-4. Tune the
frequency synthesizer 8.1.1 (ii) to 12 kHz at an output level of
—30.0 dBm. Place the level meter 8.1.1 {iv) in the 75 ohm high
impedance position; set the meter scale to normal.

{h) The 6040 level display should read approximately —30.0
dBm. Note the reading on the level meter 8.1.1 {iv). Remove the
coax cable connected to the 6040 BNC input jack. Note the
reading on the level meter again; the second reading should be 22
+1 dB less than the first reading.

{i) Reconnect the coax cable to the 6040 BNC input jack.
Change the frequency synthesizer frequency to 180 Hz. Change
the SELECTIVITY knob on the 6040 to the NARROW position.
Tune the 6040 to 0.18 kHz. Rotate the FINE TUNE knob for a
peak level reading {approximately —30.0 dBmn}. Note the reading
on the level meter 8.1.1 (iv). Remove the coax cable connected to
the 6040 BNC input jack. Naote the reading on the level meter
again; the second reading should be 27 22 dB less than the first
reading. Note that the level meter reading may move erratically
around somc mean reading; be sure to locate and note the average
reading. Reconnect the 6040 AC power cord.

§.1.19 Noise Compensation Wide

WARNING: For units having Serial Nos. 101 to 200 and for
the trimpot pairs A24R2 and A24R3 or A24R4 and A24R5, it is
possible to configure an adjustinent of each odd numbered
trimpot fully CCW together with the corresponding even num-
bered trimpot fully CW to produce a short between +5V and
GND. Avoid this situation.

(a) Store the following signals in the frequency synthesizer
8.1.1 (ii).

TABLE 8-4.
BRIDGING INPUT LEVELS

Signal | Frequency | Level dBm | Impedance for —30 dBm
Name kHz 50 ohms Level Reading

A 250 —30.04 50 ohms

B 250 —28.30 75 chms

C 250 —26.16 124 ohms

D 250 —25.80 135 ohms

E 250 —25.36 150 ohms

F 250 —19.71 600 ohms

Note that the Table 8-4 dBm 50 ohm levels take into account
bridging error corrections added to the unterminated level
readings by the 6040, This will account for observed level dif-
ferences being greater than those calculated on the basis of the
impedance ratio alone.
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(b) Set the 6040 switches and controls as follows:

Switch/Control Position

BAL/UNBAL UNBAL

RANGE dBm —-30 dBm
IMPEDANCE 50 ohm BRG

DISPFLAY CENTER PASS BAND
SELECTIVITY WIDE

AFC ON

RANCE kHz 0.3-650 kHz
FREQUENCY (TUNE) 250.00 kHz

{c) Place trimnpots A21RE, A21R40, A24R2, A24R3, AZ4R4,
A24R5 and A24R6 all in their fully CCW positians. Put A24R1 to
the center range position.

NOTE: Units with a C-Message equivalent noise response
may not have reisistors A24R1, A24R2 and A24R4.

{d) Using a 50 ohm feedthrough §.1.1 (i) at the unit input,
connect the frequency synthesizer 8.1.1 {ii} to the unit. Apply
signal A (see Table 8-4). The unit should provide a level reading
with an AFC indication on the frequency display.

{e) Adjust the CAL LEVEL control to obtain a —30.0 dBm
level reading on the unit.

{f) Reduce the synthesizer signal level by 10 dB and adjust
AZ1RS to obtain a —40.0 dBm level reading on the unit.

(g) Increase the synthesizer signal level by 10 dB.

{h} Repeat steps (e}, (f), and (g) until both —30.0 dBm and
—40.0 dBm level readings are obtained without any adjustment.
The ~40.6 dBm level readings may occasionally show —40.1 dBm
or —39.9 dBm but should average —40.0 dBm or lean towards the
—4(.1 dBin ¢rrors.

(i) Place the IMPEDANCE switch in the 600 ohms BRG
position. Set the synthesizer to provide an F signal output as per
Table 8-4.

{(j) Adjust the CAL LEVEL control to obtain a —30.0 dBm
level reading on the unit.

(k) Reduce the synthesizer level by 10 dB and adjust A24R6 to
obtain a —40.0 dBm level reading.

() Increase the synthesizer level by 10 dB.

{m) Repeat steps (j), (k) and (I} until both the —30.0 dBm and
the —40.0 dBm level readings are obtained without any further
adjustinent. Unless restarted, for the remainder of this test the
CAL LEVEL control should be set to provide a ~30.0 dBm
reading for a signal F input from the synthesizer with the
IMPEDANCE switch set at 600 chms.

(n) Set the synthesizer for a signal A output per Table 8-4 and
place the unit IMPEDANCE switch in the 30 ohms position.
Adjust AZ4R! to obtain a —30.0 dBm level reading.

(o) Reduce the synthesizer output level by 10 dB. A —40.0
dBrn level reading is desired. If a —40.0 dBin level reading is not
obtained, restart the test at step (e) leaving trimpots A24R1 and
A24R6 set as they were before the restart.

{p) Place the unit IMPEDANCE switch in the 75 ochms BRG
position. Set the synthesizer for a signal B output as shown in
Table 5-4.

(q) Note the level readings. Switch the synthesizer output
level between a signal B und a signal B —10 dB level. Adjust
A24R3 as required to obtain the 10 dB difference between the
two level readings.

(r} With the synthesizer providing the signal B output level,
adjust AZ4R2 te obtain a —30.0 dBm level reading.

(s) Reduce the synthesizer output level by 10dB. A —40.0 dBm
level reading is required. If a —40.0 dBin reading is not obtained
return to step (q).

{t) Repeat steps (q), (r) and {s) until both the —30.0 dBm and
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the —40.0 dBm readings are obtained without any further
adjustment of A24R2 or A24R3.

(u) With the following test procedure modifications, repeat
steps (p) through (t).

75 ohins BRG  to 135 chins BRG

Signal B to  Signal D
A24R2 to  A24R4
A24R3 to  AZ4R5

(v} Verify that, for any of the bridging (BRG) IMPEDANCE
switch positions, the corresponding synthesizer input to the unit
provides a —30.0 dBm level reading and that a 10 dB reduction in
signal level provides a —40.0 dBm level reading.

8.1.20 Noise Compensation, Low Level Correction
{a} Set the 6040 switches and controls as follows:

Switch/Control Position

BAL/UNBAL UNBAL

BANGE dBm —30 dBm
IMPEDANCE 75 ohin BRG

DISPLAY CENTER PASS BAND
SELECTIVITY WIDE

AFC ON

0.3-650 kl1z
250.00 kHe

RANGE kH:z
FREQUENCY (TUNE)

{b} Using a 30 chm feedthrough 8.1.1 {i) at the unit input,
cannect the synthesizer to the unit and apply a —28.30 dBm 50
ohm signal at a frequency of 250.0 kHz (signal B of Table §-4),

{¢} The unit should show a —30.0 dBm level reading with an
AFC frequency mode indication, Place the AFC switch in the
OFF pasition. If the frequency reading changes, tune the unit in
such a manner that the AFC ON and AFC OFF frequency
readings are identical.

(d) With the AFC switch in the OFF position, lower the
synthesizer output by 15 dB to —43.3 dBm. The level reading
should be —45.0 dBm +0.1 dBm.

(e} If the step 20 {d) level reading is more negative than —45.1
dBimn, the value of A21R42 should be decreased. If the step 20 (d)
level reading is more positive than —44.9 dBm, the value of
A21R42 should be increased.

NOTE: In some instances, A21R42 muy be found to have been
factory replaced by ecither an open or a shoit circuit.

For units having Serial Nos. 101 to 200, multipellet diode
A21CR4 had a CR1 symbol and was located on switch S3. Resistor
A21R42 was soldered between the end of a white/green wire and
the junction comprising A21R38, a 4.3 K resistor and A21R41, a
390 ohm resistor,

For units having Serial Nos. 201 and up, diode A21CR4 is
located on board A21. When required, resistor A21R42 is mounted
on the noncomponent side of A21 along with capacitor A21C30.

(f} Using levels 15 dB below the step 8.1. 19 levels shown in the
Table 8-4, verify that, for each IMPEDANCE switch position,
—45.0 dBu level readings show an aceuracy of +0.1 dBm. If the
polarity of the 600 ohm and 50 ohin errors are in opposite diree-
tions, @ £0.2 dBm error may be permitted for hoth the 600 ochm
and 50 ohm readings. (NOTE: Leave the RANGE dBm (MAX
LEVEL) switch set at —30 dBin)

8.1.21 Noise Compensation for Narrow Bandwidth
NOTE: The Filter Balance Test must have been completed.
{a) Repeat step 8.1.19 (a) if the signals of Table 8-4 have not
been retained in storage.
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(b} Set the 6040 switches und coutrols as follows:

Switch/Control Position

BAL/UNBAL UNBAL

RANGE dBm —30 dBm
IMPEDANCE 75 ohm BRG

DISPLAY CENTER PASS BAND
SELECTIVITY NARROW

AFC ON

RANGE kHz 0.3-650 kHz
FREQUENCY (TUNE)  250.00 kHz.

{¢} Using a 30 ohm feedthrough 8.1.1 (i} at the unit, connect
the frequency svnthesizer 8.1.1 {ii) to the unit input. Set the
synthesizer for a signal B output.

{d) Adjust the CAL LEVEL control to obtain a2 —30.0 dBm
tevel reading on the unit.

(e} Reduce the synthesizer signal level by 10 dB and adjust
A21R40 to obtain a —40.0 dBm level reading on the unit.

{f) Rednce the synthesizer signal level by an additional 5 dB.
The level reading shall be —45.0 £0.2 dB. A2IR40 may be re-
adjusted provided that the —40.0 dBm reading of step (e) is
rechecked and verified as being correct.

{g) Using the stored synthesizer signals and by placing the
IMPEDANCE switch in each BRG position, verity the —30.0
dBm, —40.0 dBm and —45.0 dBm level readings for each im-
pedance. All —40.0 dBm readings should have an accuracy of
+0.05 dB. All —45.0 dBm readings should have an accuracy of
+0.2 dB.

8.1.22 Excess Noise Check

{a) Remove the 6040 AC power cord for this test. Perform the
Unit Calibration test 8.1.23 with the SELECTIVITY switch set
on WIDE.

{b) Switch the 6040 IMPEDANCE switch to 30 ohm BRG.
Turn the AFC switch OFF. Slowly rotate the TUNE knob from
250 kHz to 12 klz while watching the LEVEL display. The level
reading should rernain at —49.9 dBm.

{c) Switch the 8040 SELECTIVITY switch to the NARROW
mode. Slowly turn the TUNE knob from 12 kllz to 0.18 kiiz
while watching the LEVEL display. The level reading should
remain at —49.9 dBm. Recounect the AC power cord to the 604().

8.1.23 Unit Calibration
(a) Set the 6040 switches and controls as follows:

Switch/Control Position
RANGE dBm =30 dBm
IMPEDANCE CAL
SELECTIVITY As required for

Mmeasureent
AFC ON

00.3-650 kHz.
250.00 kHz

RANGE klz
FREQUENCY (TUNE)

{b) Verify the presence of an AFC indication and then adjust
the CAL LEVEL control to provide a —30.0 dBm level reading
on the unit.
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8.1.24 Frequency Response
{a) Set the 6040 switches and controls as follows:

Switch/Control Puosition
BAL/UNBAL UNBAL

RANGE dBm —30 dBm
IMPEDANCE 75 ochm TERM
DISPLAY SIGNAL COUNT
SELECTIVITY NARROW

AFC ON

BRANGE kHz 0.3-650 kH=

250.00 kHz
Battery (remove AC
cord}

FREQUENCY (TUNL)
Power Source

(b} Set the frequency synthesizer 8.1.1 (ii) for about a —28.0
dBm level with the frequency set at 250.00 kilz. Connect the
synthesizer through a double shielded cable via a coaxial series
resistor of 27 ohm &1.1 (xiv}) to the 75 ochm terminated un-
balanced input of the analog level meter 8.1.1 {iv). Operate the
analog level meter in the 73 ohm unbalanced terminated mode.

NOTE: If a synthesizer having a 75 ohm source impedance is
used or, if a 50 ohin to 75 ohm pad is available for transforming a
50 ohm source to a 75 ohm source, then the 27 ohm coaxial series
resistor should not be used.

{c) Adjust the synthesizer output level to obtain a —30.0 dBm
75 ohm level reading on the analog level meter.

{d) Disconnect the synthesizer and coaxial series resistor from
the analog level meter and connect the synthesizer through the
double shielded cable and scries resistor to the unbalanced input
of the unit. For the 250 kliz signal only, adjust the CAL LEVEL
control to obtain a =30.0 dBm level reading from the unit.

{e) For all frequencies other than 230 klz, do not adjust the
CAL LEVLEL control. Instead, record any error between the level
reading of the unit and a —30.0 dBm reading. Acceptable errors
arelisted in Table 8-3. * For only the 0.3 kHz frequency, connect a
75 ohm resistor between El and E2 and use the 75 ohin BRG
position on the IMPEDANCLE switch.

(f) Put the BAL/UNBAL switch to the BAL position.

{g) Apply the unbalanced signal to the balunced inputs with
the signal going to mput jack K1, {upper blue) and signal ground
to input jack K2, (lower blue). DO NOT readjust the CAL
LEVEL control.

(h) Record any errar between the level reading of the unit and
a —30.0 dBm reading.

{i) Apply the unbalanced signal to the balanced inputs with
the signal going to input jack E2 {lower blue) and signal ground
to input jack E1 (upper blue).

(i} Record any error between the level reading of the unit and
a4 —30.0 dBm reading.

{k) Record the algebraic sum of the step (h) and step (j)
errors, divided by 2. Acceptable errors are listed in Table 8-5.

{l) Return the BAL/UNBAL switch to the UNBAL position.
(m) Reconnect the synthesizer through the double shiclded
cable und series resistor to the analog level meter.

{n} Set the synthesizer to another frequency listed in Table 8-5
and repeat steps (¢) through (m).
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TABLE 8-5
FREQUENCY BRESPONSE

UNBAL BAL
(k)
E1+E2
Freq. (e) (h) ), 2
kHz Tol. dB Error dB Tol. dB El Error E2 Frror Error

0.3 (%) +0.2 04
1.1 £0.2 0.3
12.0 +0.2 +0.3
100.0 +{).2 +0.3
250.0 0.0 Set 4001
500.0 T0.2 £0.3
1000.0 0.2 £0.3
1300.0 +0.2 +0.3
2000.0 0.2 +0.3
2500.0 +0.2 0.3
3000.0 +0.2 0.3
3250.0 £0.2 0.3
3300.0 +0.0-0.5 +(.1-0.6

8.1.25 Attenuator Tracking

(a) Repeatsteps 5.1.24 (a) through 8.1.24 (d). The CALLEVEL
control should only be adjusted for the —30.0 dBm level signal.

(b} For cach of the various signal levels listed in Table 8-6,
first connect the signal to the analog level meter and adjust the
synthesizer to the desired level

{¢} For levels above —50 dBin, place the unit attenuator at the
corresponding level range. Trunster the signal from the analog
level meter to the unit and record any level reading crror
generated by the unit.

{d} To obtain levels of —60. —70 and —80 dBmn, the attenuator
flemn 8.1.1 (xii) will he required. Connect the attenuator between
the synthesizer and the coaxial series resistor. Set the attenuator
for any convenient attenuation. Adjust the synthesizer output to
obtain a —20 dBin analog meter level reading. Increase the atten-
uation in 1 dB steps and note any errors ohserved in the
attenuator output at fevels of =30, —40 and —30 dBmn.

(e} Return the attenuator to the —20 dBm output position and
reduce the synthesiver output level to obtain a —30 dBin atlen-
uator output to the analog meter. Connect the attenuator output
through the coaxial registor item 8.1.1 (xiv) to the unit under
test. Increase the attenuation to obtain —60, —70 and —80 dBm
signal levels. Record any level reading errors for the unit. Make
any necessary corrections for the previously noted external
attenuator errors.

(f) Put the BAL/UNBAL switch to the BAL position. Apply the
unbalanced signal to the unit with the signal lead going to input
jack E2 (lower blue) and signal ground to input jack E1 (upper
blue). Record the level reading ervor generated by the unit.

{g) Becord the algebraic sum of step {c¢) and {e} errors,
divided by 2.

{h) Return the BAL/UNBAL switch to the UNBAL position,

(i) Repeat steps (b) through (h) until the errors for all the
levels listed on Table 8-6 have been recorded.

TABLE 8-6
ATTENUATOR TRACKING
UNBAL BAL.
(H)
El+E2
Range (c) (g) 2
dBm Tol. dB Error (E1) Tol. dB Error (E2) Error dB
+20 0.3 +0.4
+10 +0.3 +0.4
+0.0 +0.2 $0.3
—10.0 +0.2 +0.3
—20.0 +0.2 +0.3
—30.0 0.0 Set +0.1
—40.0 +0.2 10.3
—30.0 +0.2 +0.3
—60.0 +0.2 +0.3
=70.0 +0.2 +0.3
—50.0 +0.2 0.3
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8.1.26 High Level Frequency Response

{a) Repeat test 8.1.24 step (a) through {n) using a +20.0 dBmn
signal level from the synthesizer with an attenuator setting of +20
dBm on the unit. The LF. cover must be in place and properly
secured. Frequencies and acceptable errors are listed in Table
8-7.

§.1.28 Input Verification
{a) Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
RANGE dBm —30 dBm

IMPEDANCE 75 ohm BRG
AFC ON
RANGE kH:z 0.3-650 kHz
FREQUENCY (TUNE}  250.00 kHz
TABLE 8-7
HIGH LEVEL FREQUENCY RESPONSE
UNBAL BAL
(d}
El1+E2
Freq. {e) (h) () 9
kHz Tol. dB Error dB Tol. dB El Error E2 Error Error
0.3 0.3 0.5
12.0 +0.3 +0.4
250.0 0.0 Set +0.1
1000.0 +0.3 +0(.4
3000.0 +0.3 0.4
3500.0 +0.1-0.6 +0.2-0.7

8.1.27 Linearity
{a) Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
RANGE dBm —30 dBmn
IMPEDANCE 75 ochm BRG
AFC ON

RANGE kHz 0.3-650 kHz
FREQUENCY (TUNE)  250.00 kHz

(b) Using a 50 ohm feedthrough 8.1.1 {i) at the unit input,
cannect the synthesizer to the unit. Set the synthesizer for a
—28.30 dBm level output at 250.00 kHz. Adjust the unit CAL
LEVEL control to obtain a —30.0 dBm level reading.

(¢} Increase the synthesizer output level by 0.9 dB. Note the
error between the level reading and a —289.1 dBmn reading. The
error shall be no greater than 0.1 dB.

{d) Decreasc the synthesizer output level by 0.4 dB. Note the
error between the level reading and a —29.5 dBm reading. The
error shall be (.0 dB.

(&) Decrease the synthesizer output tevel an additional 0.5 dB
back to the —28.30 dBm level. The level reading should read
—30.0 dBm with no error.

(f) Decrease the synthesizer level output in 1.0 dB steps. Note
the unit level reading errors. Errors should be 0.0 dB down to and
including the —37.0 dBm reading. —38.0 dBm and —39.0 dBm
readings may have a £0.1 dB error.

{g) Starting from a —40.0 dBm reading, decrease the synthe-
sizer output level in 2.0 dB steps. Note the unit level reading
errors. Errors may be 0.2 dB for —42.0 dBm and —44.0 dBm
readings. Errors may be £0.3 dB for —46.0 dBm and —48.0 dBm
readings,

{h) Decrease the synthesizer output level to —47.30 dBm. Note
the unit level reading error from a —49.0 dBmn reading. This error
should be no greater than £0.3 dB.

{i} Put the SELECTIVITY switch to the WIDF. position and
repeat steps (b) through (h). For wide selectivity —48.0 dBm and
~49.0 dBm level readings may be permitted a 0.4 dB error.
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(b) Use a coaxial cable terminated with 50 chm feedthrough
8.1.1 {i) at the meter end to connect the frequency synthesizer
8.1.1 (ii} first to the analog level meter 8.1.1 {iv) and then to the
unit.

{c) Use the analag level meter in the 75 ohm high impedance
mode to set the synthesizer output level to the level designated
by Table 88 for the IMPEDANCE position of the unit. Use a
signal frequency of 250.00 kHe.

TABLE 8-8
—30 dBm LEVELS

IMPEDRANCE | BRG Input Signal | TERM Input Signal
Level dBm 75 ohm | Level dBm 75 ohm
50 ohm —31.80 —
75 ohm —30.07 —30.00
124 ohm —27.92 —27.82
135 ohm —27.56 —27.45
150 ohm —27.12 —26.99
600 ohm —21.48 —20.97

NOTE: The difference between BRC and TERM input levels
called for in Table 8-8, will correspond to the bridging error
corrections that are made by the 6040 unit.

(d) Connect the input signal to the unit. For only the 75 ochm
BRG IMPEDANCE position, set the CAL LEVEL control to
obtain 1 —30.00 dBm level reading. The unit should be operating
with an AFC indication.

(¢) For IMPEDANCE positions other than 75 ohm BRG verify
that the unit provides a —30.0 dBm level reading. The unit should
be operating with an AFC indication.

(f3 After noting the unit level reading error, place the IM-
PEDANCGE switch to a new BRG position and return to step (c).

() Put the IMPEDANCE switch in one of the TERM posi-
tions. Monitor the signal level at the input to the unit with the
analog level meter 8.1.1 {iv).
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{h) Set the signal to the ievel designated by Table 8-8 for the
particular IMPEDANCE position of the unit, Verify that the unit
does provide a —30.0 dBm level reading. The unit should be
operating with an AFC indication.

(i) Put the IMPEDANCE switch in a new TERM position and
repeat step (h) until the level readings have been verified for all
IMPEDANCE TERM positions.

8.1.29 Termination Verification
{a) Put the BAL/UNBAL switch in the UNBAL position.

(b) With an ohmmeter, verify that for each IMPEDANCE
TERM switch positions, the resistance measured equals the value
designated for the position on Table 8-9 by no more than £1%.

TABLE 8-9
DC TERMINATION RESISTANCE
IMPEDANCE TERM RESISTANCE
POSITION +1%

75 ohm 76.1 ohm
124 ohm 127.0 ohm
135 ¢hin 139.0 ochm
150 ohm 155.00 ohm
600 ohm 682.0 ohmn

NOTE: Shunt AC coupled internal loading will reduce signal
impedances to a lower value than the Table 8-9 DC resistance
values shown above.

{c} With the unit in a 75 ohm unbalanced bridging input
configuration, provide a —30.0 dBm 75 ohm signal to the unit
from the synthesizer. The signal should be at a 100 kHz fre-
quency. Tune the unit to obtain a level reading.

{d) Verify that a 4.87 K 1% resistor with a 51 pF parallel
capacitor, placed in series with the input reduces the unit level
reading by between 5 to 6.5 dB.

{e) Repeat steps {c) and (d) with a change in signal frequency
to 3.5 MHz.

{f} Change the unit BAL/UNBAL switeh to the BAL position.

() Apply the unbalanced signal input to input jack E1, (upper
blue}. Repeat steps (¢), (d) and (e).

{h) Place the unit IMPEDANCE switch in the 135 chm TERM
position.

(i} Verify that placing the 4.87 K resistor and capacitor in
series with the input jack E1, input reduces unit level reading by
between 15 dB to 20 dB.
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8.1.30 Selectivity
(a) Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
IMPEDANCE 50 chim BRC
RANGE dBm 0 dBm
SELECTIVITY WIDE

AFC OFF
RANCE kliz 0.3-650 kH=
FREQUENCY (TUNE) 250.00 kHz

DISPLAY CENTER PASS BAND

(b) Connect the synthesizer item 8.1.1 (ii} through a double-
shielded coax via a 50 ohm feedthrough termination item 8.1.1 {i)
to the BNC plug on the 6040 unit, Set the synthesizer to 250,000
Hz at a O dBm level. Adjust the CAL LEVEL potentiometer an
the 6040 for a 0.0 dBm reading on the display.

{¢) Tune the synthesizer both high and low and locate the 0.1
dB, 0.5 dB and 3.0 dB attenuation frequencies. Record the fre-
quencies on Table 8-10. The highest reading (0.0 dB) must occur
only in the center of the filter passband.

(d) Rotate the RANGE dBm (MAX LEVEL) switch to the
=70 dBm position and tune the synthesizer both high and low in
frequency until the level display indicates —70.0 dBm. Record
the 70.0 dB attenuation frequencies on Table 8-10.

{e) WIDE FILTER SKIRT THRESHOLD CHECK. Tune the
synthesizer to 200,000 Hz. Adjust the synthesizer MODIFY KEYS
{— or —} so that the 100 Hz digit position is blinking. Push and
hold the t key and let the synthesizer tune between 200,000 and
300,000 Hz. Stop and check those frequencies that show signs of
spurious level jumps with the exception of frequencies between
the two 70 dB attenuation frequencies recorded for the wide
tilter on Table 8-10. No spurious frequency should cause a dis-
played level to exceed —70.0 dBm.

(f} Return the 6040 RANGE dBm (MAX LEVEL) switch to
the 0 dBm position. Sct the SELECTIVITY switch to the
NARROW paosition. Repeat steps (¢) and (d).

(g} NARROW FILTER SKIRT THRESHOLD CHECK. Tune
the synthesizer to 246,000 Hz. Adjust the synthesizer MODIFY
KEYS (= or —) so that the 10 Hz digit position is blinking. Push
and hold the 1 key and let the synthesizer tune between 246,000
and 234,000 Hz. Stop and check those frequencies that show signs
of spurious level jumps with the exception of frequencies between
the two 70 dB attenuation frequencies recorded for the narrow
filter on Table 8-10. No spurious frequencies should cause a
displayed level to exceed —70.0 dBm.

(h) Cualculate on Table 8-10 the 0.1 dB, 0.5 dB, 3.0 dB and 70.0
dB bandwidths of the 2 filters and also their center frequencies.
The center frequency is the average of the two frequencies
producing the 3.0 dB attenuation frequencies.
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FILTER RECORDED FILTER SELECTIVITY SPEGIFICATIONS (Hz)
ATTENUATION FREQUENCIES AND
PARAMETER CALCULATIONS (Hz) WIDE FILTER NARROW FILTER
WIDE NARROW 3.1 kHz G-MESSAGE 50 Hz 100 Hz
0.1d8 UPPER~
0.1 dB LOWER~
0.1 dB BW (U-1) 1,000 MIN 700 MIN 10 MIN 20 MIN
0.5dB LOWER~
0.5 dB BW (U-L) 2,000 MIN 1,400 MIN 20 MIN 40 MIN
3.0dB LOWER~
3.0 dB BW (U-L) 2,900-3,300 1,800-2,200 40-60 80-120
CENTER (U+L} 249,800-250,100 | 243,900-250,100 | 249,987-250,013 | 248,984-250,016
2
70.0 dB LOWER~
70.0 dB BW (U-L) 9,200 MAX 6,200 MAX 365 MAX 480 MAX (-60 dB)

~ = FREQUENCY, BW = BANDWIDTH, U = UPPER, L = LOWER, MIN = MINIMUM, MAX = MAXIMUM

8.1.31 Image and LF. Rejection

TABLE 8-10 FILTER SELECTIVITY

(a) Perform the Unit Calibration using the wide filter selectivity

as described In test 8.1.23.

(b) Connect the frequency synthesizer item 8.1.1 (ii) to the
6040 BNC input connector J3, using a double shielded coux cable
and a 50 ohm feedthrough termination item 8.1.1 (i},

{¢) Set the 6040 switches and controls as follows:

Switch/Control
BAL/UNBAL
IMPEDANCE

RANGE dBm
SELECTIVITY

AFC

RANGE kHz

DISPLAY
FREQUENCY (TUNE)

(d) Set the frequency synthesizer to 435,000 Hz at a level of 0

Position

UNBAL

50 ohm BRG

AUTO RANGE

WIDE

OFF

0.3-650 kHz

CENTER PASS BAND
250.00 kliz

dBrm. Wait for the 6040 to auto range to a stable level reading.
The level reading should be —70.0 dBin.

FREQUENCY 6040 UNIT
SYNTHESIZER UNDER TEST
VTEM B .1 tii)
sigNaL O (yBNC
- DOUBLE - SHIELDED COAX —————=
PASSBAND B-POLE FILTER
CENTER FREQUENCY = 455 KHz
560S1; 3 dB BANDWIDTH = 3.1 KHz 560 N1
A8 INPUT/QUTPUT IMPEDANCE = 600 OHMS VA
50 OHM 75 OHM
INPUT QUTPUT
RYCOM FILTER NOD. 760 00012 OO
510 l 820
RYCOM TEST JIG NO. 330 00045 DO

FIGURE 8-5
HARMONIC TEST HOOKUP DIAGRAM

NOTE: Use of a properly constructed filter test jig for this
meastirement is mandatory for accurate results. The construc-
tional features of the 390 00045 00 test jig shown in figure 8-5 may
he obtained on request from Rycomn Instruments.

(c) Set the unit switches and controls as follows:

{e) Set the frequency synthesizer to 5,000,000 He at a tevel of
dBm. Wait for the 6040 to auto range to a stable level reading.
The level reading should be —70.0 dBm.

(f) Set the Freguency Synthesizer to 10,250,000 Hz at a level of
0 dBm. Wait for the 8040 to auto range to a stable level reading.
The level reading should be —70.0 dBm.

8.1.32 2nd and 3rd Harmonic Test
{a) Perform the Unit Calibration using the wide filter selectivity
as described in test 8.1.23.

{bj Connect the equipmnent as shown in figure 8-,
5-12

Switch/Control Position
BAL/UNBAL UNBAL
IMPEDANCE 75 ohm TERM
RANGE dBm —20 dBm
SELECTIVITY WIDE

AFC OFF

RANGE kHz 0.3-650 kH=

SIGNAL COUNT

FREQUENCY DISPLAY

CENTER PASS BAND
455.00 kHz

(d) Set the frequency synthesizer to 435,000 Hz at a level of
16.5 dBm. Then use the MODIFY entry keys to change the
synthesizer output level until the 6040 LEVEL display reads

—20.0 dBm.
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{e) Change the RANGE dBm (MAX LEVEL) switch on the
6040 from —20 dBm to —80 dBm. Change the CENTER PASS
BAND frequency on the 6040 to 910.00 kHz (2nd Harmonic of
435 klz). The level reading should be = —90.0 dBmn.

(f) Change the CENTER PASS BAND frequency on the 6040
to 1363.00 kHz (3rd Harmonic of 455 kHz). The level reading
should be < —90.0 dBm.

8.1.33 Auto Range, Signal Count and 1 Hz Verification
{a} Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL

BANGE dBm AUTO RANGE
IMPEDANCE 50 ohm BRG
FREQUENCY DISPLAY SIGNAL COUNT
SELECTIVITY WIDE

AFC OFF

RANGE kiliz 0.3-650 kHz
FREQUENCY (TUNE)} 250.00 kHz

{b) Using a 50 ohm feedthrough 8.1.1 {i) at the 6040 input,
connect the synthesizer in cascade with the attenuator 8.1.1 (xii)
to the unit. Set the synthesizer and attenuator for a —32.04 dBm
level input to the unit at 250 kHz.

{c} Change the unit input level in 10 dB steps. Proceed through
levels -52.04 dBm to -+17.96 dBm. Verify that the auto ranging
system tracks the signal level through the full level range and
provides stable level readings without either of the two ADJUST
RANCE indicators flashing.

{d) Change the synthesizer frequency in 100 Hz steps. Verify
that the frequency display tracks the synthesizer frequency and
provides a SIGNAL COUNT indication.

(e} Put the FREQUENCY DISPLAY switch in the 1 Hz posi-
tion. Verify that the FREQUENCY DISPLAY does provide 1 Hz
resolution. The FREQUENCY DISPLAY should agree with the
synthesizer {requency. If a discrepancy is observed, an accurate
counter should be used to verify the unit frequency reading.

8.1.34 Final AFC Check

(a) Calibrate the unit per Test 8.1.23 with NARROW selec-
tivity.

(b) Set the 640 switches and controls as follows:

Switch/Control Position

BAL/UNBAL UNBAL

RANGE dBm —30 dBm
IMPEDANCE 75 ohm BRC
FREQUENCY DISPLAY CENTER PASS BAND
SELECTIVITY NARROW

METER REF IN

AFC OFF

RANGE kHz 0.3-650 kl17
FREQUENCY {TUNE) 300 Hz

(¢} Using a 50 ohm feedthrough 8.1.1 (i) at the unit input,
connect the synthesizer to the unit. Set the synthesizer for a —38.3
dBn 50 ohm output level and a 300 Hz frequency.

{d) Tune the unit to obtain a level reading between —44.0
dBm and —46.0 dBm, at a frequency below 300 Hz. Put the AFC
switch in the ON position. The unit should auto tune to 300 Hz
and display an AFC indication.

{c) Return the AFC switch to the OFF position. Tune the unit to
obtain a level reading between —44.0 dBm and —46.0 dBm at a
frequency abave 300 Hz. Put the AFC switch in the ON position.
The unit should auto tune to 300 Hz and display an AFC indication.

(f} Put the unit SELECTIVITY switch to the WIDE position.
Set the synthesizer frequency to 10 kHz.

{(g) Put the AFC switch to the OFF position. Tune the unit to
obtain a —44.0 to —46.0 dBm level reading at a frequency just
helow the signal frequency. Put the AFC switch to the ON
position. The unit should auto tune to the signal frequency and
display an AFC indication.

(h) Put the AFC switch to the OFF position. Tune the unit to
obtain a —44.0 to —46.0 dBm level reading at a frequency just
above the signal frequency. Put the AFC switch to the ON
position. The unit should auto tune to the signal frequency and
display an AFC indication.

(i) Put the SELECTIVITY switch to the NARROW position.
The AFC indication and frequency display should not be dis-
turbed. Return the SELECTIVITY switch to the WIDE paosition.

(i) Change the RANGE kHz to 550-1650 and set the syn-
thesizer frequency to 1650 kHz. Repeat steps (g), (h) and (i).

(k) Change the RANGE kHz to 1300-2400 and set the syn-
thesizer frequency to 1300 kHz. Repeat steps {g), (h) and {i).

(1) Set the sythesizer frequency to 2400 kHz. Repeat steps (g),
thy and (i).

(m) Change the RANGE kHz to 2000-3500 and set the
synthesizer frequency to 2000 kHz. Repeat steps (g), (h) and (i}.

{n) Set the synthesizer frequency to 3500 kHz. Repeat steps
{g), {h) and {i).

8.1.35 Low Bat and Bat Test

(a) Remove the AC power cord from the unit.

{b) Set the POWER switch to OFF.

{c} Remove the battery from the unit.

{d) Set the external DC power supply 8.1.1 (viii) for a 12.0 V
DC output. Monitor the supply voltage with digital VOM 8.1.1
(v.

{e) Connect the positive lead of the DC power supply to A1EL
and the negative lead to chassis ground.

(£) Turn the unit POWER switch to ON and calibrate the unit
using the wide filter selectivity per test 8.1.23 Unit Calibration.

{g) With the DEMODULATOR control full clockwise and
with a 1.0 kHz SSB tone, observe and record the power supply
current. The current should be less than 400 mA.

(h) While using the calibration oscillator as a signal source,
reduce the DC supply voltage. Note the DC voltage at which the
unit level reading varies substantially with the supply voltage.
This supply voltage should be between 11.4 and 11.7 volts.

(i) Vary the DC power supply and adjust A22R3 until the
LOW BAT indicator, located in the LCD LEVEL DISPLAY
starts to {lash at 11.8 volts, The DC voltage must be changed
slowly; the transient that results from an abrupt reduction in the
supply voltage is coupled through A22C3 and may trigger a
premature flashing signal.

(i) Verify that the unit will operate in the LOW BA'T mode for
only 25 minutes prior to complete equipment turn off.

(k} Verify that placing the POWER switch to the CHARGE
position resets the 25 minute shut down period.

{I) Adjust A21R46 to provide a meter reading at the bottom
edge of the BAT OK area when the DC supply voltage is 11.8
volts.

NOTE: Units having Serial Nos. 101-200, omitted A2IR46.
A21R34 was selected to provide the desired meter reading,

8.1.36 Out of Range Indicators and Meter Check

{u) Calibrate the unit per Test 8.1.23 Unit Calibration for wide
selectivity.

(b) Adjust the CAL LEVEL control and verify that for the
—30 dBm RANGE dBm, level readings above —29.1 dBm blank
the LEVEL dBm display and provide an above range indication.
Return the CAL LEVEL control to the —30.0 dBm level reading
position.
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{c} With the METER REF knob in the IN position, verify a
meter reading at the top of the meter scale for a —30.0 dBm level
reading with a —30 dBm RANGE dBm (MAX LEVEL) switch
setting.

{d) Put the RANGE dBm (MAX LEVEL) to the —20 dBm
range. Verify a mid-range meter reading for a —30.0 dBm level
reading.

{e) Using the CAL LEVEL control, verify that the below-
range-indicator starts flashing as the level reading drops below
—30.0 dBm. Return the CAL LEVEL control to the —30.0 dBm
level reading position.

(f} Place the RANGE dBm {(MAX LEVEL) switch in the ~10
dBm range. Verify a bottom of the scale meter reading.

{g) Put the RANGE dBm (MAX LEVEL) switch to the —20
dBm range. Pull out the METER REF knob. Verify the meter
reading can be set to mid-range with the METER REF control.

{h) With the CAL LEVEL control, set the LEVEL dBm display
for a —29.0 dBm level reading. Verify that the meter reads
approximately 75% full scale.

{i) With the CAL LEVEL control, set the LEVEL dBm display
for a —31.0 dBm level reading. Verify that the meter reads
approximately 25% full scale.

8.1.37 SSB Oscillator Frequency Check

{a) Using a 10:1 probe 8.1.1 (xi} connect the frequency counter
8.1.1 (iii} to the cathode of ASCR2.

{b) Put the DEMODULATOR switch in the LSB position.
The counter should indicate a 453,500 Hz £20 H» frequency.

{¢) Put the DEMODULATOR switch in the USB position.
‘The counter should indicate a 456,500 Hz £20 Hz {requency.

8.1.38 Audio Signal-To-Noise and Audio Level

{(a) Calibrate the unit per Test 8.1.23 Unit Calibration, with
NARROW selectivity.

{b) Use analog level meter 8.1.1 (iv) in the 600 ohim balanced,
high impedance mode. Monitor the signal level across the unit
speaker.

{c) With the DEMODULATOR switch in the LSB position
and with the LEVEL (audio) control fully clockwise, verify a
greater than +10 dBm 600 ohin level across the speaker.

(d) Repeat step {c), for the USB position of the DEMODU-
LATOR switch.

(e} Adjust the LEVEL (audio} control to obtain a 0.0 dBm 600
ohm level across the speaker.

{f) Place the IMPEDANCE switch to the 50 ohm BRG posi-
tion. The signal level across the speaker should now be less than
—25 dBm.

(g) Place the SELECTIVITY switch to the WIDE position.
The signal level across the speaker should be less than —20 dBm.
8.1.39 AM Monitoring

{a) No external connections are required.
{b} Set the instrument switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
RANCE dBm =50 dBm
IMPEDANCE 75 ohm BRG
SELECTIVITY WIDF

AFC OFF

DEMODULATOR switch  AM
RANCE kHz 530-1650 kHx.
LEVEL {(audio) Mid Range

{¢) Touch the UNBAL input with a short antenna such as a 2
inch clip lead. Tune to any local AM radio station and verity that
AM monitoring is performed by the unit. The RANGE dBm
(MAX LEVEL) adjustment will be required for good audio
quality. Check tor reasonable fidelity.
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(d) Plug a headset having an impedance of 100 ohm to 1 K
ohm into the OUTPUT jack and verify the external audio output
operation.

8.1.40 Frequency Limit Checks

{a) Set the SELECTIVITY switch to NARROW and the AFC
switch to OFF.

{b) Slowly tune down the frequency and note the frequency at
which the display shows all zero's. This frequency should be
between 160 and 190 Hz.

{¢) Continue to tune down in frequency and verily that the
display remains at an all zero condition.

8.1.41 Cal Level Control Centering

{a) Calibrate the unit per test 8.1.23 Unit Calibration, using the
WIDE selectivity.

{(b) Set the CAL LEVEL potentiometer to mid-range by
measuring the voltage on the center pin {wiper) of the potentio-
meter and setting it to 5.00 V DC. Adjust A4R108 for a —30.0
dBm reading on the 6040 level display.

8.1.42 Final Filter Balance

{a) Operate the unit at an ambient temperature between 20°C
to 25°C for at least 4 hours, preferably 8 hours. Use a dummy
case with an access hole located in line with trimpot A4R83. This
dummy casc is necessary in order to aveid disturbing the
equilibrium of the internal thermal environment achieved by
operating the unit for 8 hours prior to adjustment.

{b} Calibrate the unit per test 8.1.23, Unit Calibration, using
WIDE selectivity.

{c) Put the SELECTIVITY switch to the NARROW position
and using the access hole in the rear of the case, adjust A4R83
such that WIDYE and NARROW level readings are identical.

8.1.43 Noise Power Ratio

{a) Perform the Unit Calibration using the wide filter selectivity
as described in Test 8.1.23, Unit Calibration.

{b) Hook up the noise generator 8.1.1 (x) to the 6040 INPUT
BNC with a double-shielded coax cable.

(c) Set the 6040 switches and controls as follows:

Switch/Control Position
BAL/UNBAL UNBAL
IMPEDANCE 75 ohm TERM.
RANGE dBm —30 dBm
SELECTIVITY WIDE

AFC QFF

RANGE kH~ 550-1650 kil=

CENTER PASS BAND
1002.00 kH«

DISPLAY Switch
FREQUENCY Display

{dj Set up the Marconi Noise Generator 8.1.1 {x} as follows:

Switch/ Control Position

NOISE Switch ON (Center position)

ATTENUATOR —2 dBm

LOWPASS FILTERS 3284 kH» IN
Others our

BAND REJECT FILTERS ALL ——— OUT
METER CAL 0 dBm (Rotate Noise
Level Knob)

{e} Adjust the noise generator for a —30.0 dBm reading on the
6040 Use the noise generator attenuator to adjust for steps greater
than £1 dB. Use the Noise Level Control to adjust levels less than
=1 dB. There will be noise jitter on the 6040 level display readout;
take the average —30.0 dBm reading.

(f} Switch the 1002 kHz band reject filter on the Noise
Generator to the — IN position. Change the RANGE dBm (MAX
LEVEL} switch on the 6040 to —70 dBm. The level shown on the
6040 must be =—X87.0 dBm.
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8.2 NOTES ON TROUBLE SHOOTING THE 6040 SELEC-
TIVE LEVEL METER

A Gain Distribution Diagrain figure 5-6 and a board location
diagram figure 8-7 has heen provided at the end of this chapter as
an aid for trouble shooting. Bias voltages, signal frequencies and
waveshape information may be found in the chapter 12 schematic
diagrams. Figure 6-3 should be consulted to verify frequency
counter control signal timing. Chapter 10 contains figures showing
the component layout for each circuit hoard. Chapter 11 shows
the mechanical and electrical functions of the analog and digital
integrated circuits used in the 6040. The unit calibration oscillator
will provide an adeguate input test signal for trouble shooting
niost problems.

8.2.1 Fuses

The 6040 contains hoth line and battery protection fuses.
These are located on the power supply assembly A15 and on the
power supply circuit card Al. When replacing the 2 Amp battery
protection fuse on the AL board, disconnect one of the battery
leads. This will prevent the accidental shorting of the battery and
associated circuitry by screwdrivers or other tools.

8.2.2 Input Selector (A2), Attenuator/Summing Amplifier (A3),
and L.F. {A4) Circuit Board Problems.

The simplest method for trouble shooting the Input Selector,
Attenuator/Summing Amplifier and [LF. circuits, is to inject a test
signal into the 6040 input circuitry and to locate the problem area
by measuring the various circuit stage signal voltage levels. Inject
the calibration oscillator test signal by positioning the IM-
PEDANCE switch in the CAL mode. Tuae the 6040 to 250.00
kllz, with WIDE selectivity and the AFC turned ON. Measure
the signal voltages with a high-input-impedunce AC voltmeter
which has a flat frequency response out to 3 MHz and 100 micro
volt sensitivity. The nominal signal voltage levels for cach stage
are shown in the Gain Distribution Diagram figure 8-6. For those

stuges after the second LE. mixer, set the RANGE dBm (MAX
LEVEL) switch in the —30 dBm position and compare the
measured signal voltages to those shown in figure 8-6, For those
stages before the second LF. mixer, set the RANGE dBm (MAX
LEVEL] switch in the —70 dBm position and compare the
measured signal voltages to thase shown in figure §-6 multiplied
hy 100,

5.2.3 Frequency Display Problems

Cheek the frequency of the signal at ASI27C-10. While
operating the unit in the AFC mode this frequeney should be 4
the input frequency. When the unit is not in an AFC mode this
frequency will be the pass band frequency plus 5.0 kHz. If the
ASI2TC-10 frequency is imcorrect, the problem is in the count
signal generation circuitry. In this event, input signals to AS from
the local oscillators and from the second LEF. and frequency sub-
traction frequencies should be checked.

It the ASI27C-10 signal has the correct frequency, then the
frequency counter control signals should be checked. The timing
diagramn for these signals is shawn in figure 6-5.

8.2.4 Level Display Problems

If level displays are abtained but the level readings are incor-
rect, then the adjustment procedures for A21 and A24 need to be
performed (8.1.12, 8.1.19, 8.1.20 and 8.1.21).

if the problem involves more than an observed reading error,
check the response of the analog meter. If the meter responds to
the CAL LEVEL control or unit tuning the problem: lies in the
digital circuitry that generates the level display. If there is no
meter response, check for a 43.46 Hz square wave at the cathode
of AZICRI1. If the square wave is present, check the LF. input,
the level detector and log pulse generator portions of A21. Refer
to chapter 7 for an explanation of the level display system
operation.
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FIGURE 8-6
6040 GAIN DISTRIBUTION DIAGRAM
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CHAPTER 9 PARTS LIST

9.0 CODE LIST OF MANUFACTURERS

MFR. CODE MANUFACTURER NAME ADDRESS CITY, STATE, ZIP
00207 Northlake Engineering 999 Anita Ave. Antioch, 11, 60002
00779 AMP, Inc. P.O. Box 3608 Harrisburg, PA 17105
01121 Allen-Bradley Ca. 1201 2nd Street South Milwaukee, WI 53204
01295 Texas Instr. Inc. Semicond, 13500 N. Ceniral Expressway Dallas, TX 75265
Component Div. P.0O. Box 225012 M/S 49
02660 Amphenol Sales 2801 S. 25th Ave. Broadview, IL 60153
Dev. of Bunker-Ramo
02735 RCA Corporation Solid State Div. |  Route 202 Somerville, NY 08876
04713 Motorola, Inc. 5005 E. McDowell Rd. Phoenix, AZ 85036
Semiconductor Prod. Div.
05276 ITT Pomona Electronics, Div. 1500 E. Ninth St. Pomona, CA 91766
07109 Qaktron Inds. Inc. 704 30th St. Monroe, WI 53366
7263 Fairchild Semiconductor Div. 464 Ellis Street Mountain View, CA 94042
093533 C & K Components, Ine. 15 Riverdale Ave. Newton, MA 02158
12969 Unitrode Corporation 5 Forbes Rd. Lexington, MA 02173
Semiconductor Div.
14752 Electrocube Ine. 1710 5. Del Mar. Ave. San Gabriel, CA 91776
18410 Rycom Instruments, Inc. 9351 E. 59th St. Raytown, MO 64133
18677 Scanbe/Div. Zero Corp. 3445 Fletcher Ave. El Monte, CA 98677
24546 Corning Glass Works {Bradford) 550 High St. Bradford, PA 16701
25088 Siemens Corp. 186 Wood Ave. S. Iselin, NJ 08830
27014 National Semiconductor Corp. 2900 Semiconductor Dr. Santa Clara, CA 95051
97264 Molex Products Co. 2999 Wellington Ct. Lisle, IL 60532
28480 Hewlett-Packard Co., 3000 Hanover St. Palo Alto, CA 94304
Components ;
29251 Krystinel Corp. 126 Pennsylvania Ave. Paterson, NJ 07509
31433 Kemet Electronics Carp. P.O. Box 5928 Greenville, SC 29606
32997 Bourns, Inc. 1200 Columbia Ave. Riverside, CA 92507
Trimpot Product Div.
50157 Midwest Components Inc. 1981 Port City Blvd., P.O. Box 787 | Muskegon, MI 49443
51589 5.T. Semicon 413 N. College Ave. Bloomington, IN 47402-0609
51959 Kyocera International P.O. Box 81403 San Diego, CA 92138
52072, Circuit Assembly Corp. 18 Thomas St. Irvine, CA 92714
56289 Sprague Elect. Co. 70 Pembroke Rd. Concord, NH 03301
57053 Gates Energy Products, Inc. 1050 S. Broadway Denver, CO 80217
57582 Susco Electronics Inc. 70 ID Carolyn Blvd. Farmingdale, NY 11735
58756 CTS Corporation 905 N. West Blvd. Elkhart, IN 46514
59660 Tusonix Inc. 2155 N. Forbes Blvd. Tucson, AZ 85740-7144
61525 Aromat Corp. 250 Shefficld St Mountainside, NJ 07092
71400 Bussman Mfg. 114 Old State Rd. St. Louis, MO 63178
Div. of McGraw-Edison Co. P.O. Box 14460
71590 Centralab Highway 20 W. P.O. Box 858 Fort Dodge, 1A 50501
71785 TRW Electronic Components 1501 Morse Ave. Elk Grove Village, IL 60007
72082 Erie Technological Products 645 W. 11th St Erie, PA 16512
74840 Tilinois Capacitor Ine. 3757 W. Touhy Ave. Lincolnwood, IL 60645
75915 Tracor Littlefuse, Inc. 500 E. Northwest Hwy. Des Plaines, IL 60016
77820 Bendix Corp., Elect. Comps. Div. 40-60 Delaware St Sidney, NY 13838
81349 Military Specifications
by Military Dept./Agencies
Under Authority of Defense
Standardization Manual 4120 3-M
82389 Switchceraft, Ine. 5555 N. Elston Ave. Chicago, IL 60630
Sub of Raytheon Co.
§3701 Electronic Device Inc. 21 Gray Oaks Ave. Yonkers, NY 10710
83925 Emico Inc. 123 N. Main St., P.O. Box 368 Dublin, PA 18917
89597 Fredericks Co. The Philmont Ave. & Anne St. Huntingdon Valley, PA 19006
91418 Radio Materials Corp. East Part Ave. P.O. Box 339 Attica, IN 47918
91637 Dale Electronics, Inc. 2064 12th 5t. I.0O. Box 609 Columbus, NE 68601
91833 Keystone Electronics Corp. 49 Bleecker St. New York, NY 10012
98291 Sealectro Corp. 40 Lindeman Dr. Trumbull, CT 06611
99848 Wilco Corp. 6451 Saquaro Ct. Indianapolis, IN 46268

4-92

9-1



9.1 HOW TO ORDER PARTS
When ordering parts, always include:
a. Name, Model and Serial Number of the instruruent.
b. Module and reference designation.
c¢. Part number.

d. Description.
Order parts from:

RYCOM INSTRUMENTS INC.
9351 East 59th Strect

Raytown, Missouri 64133

Telephone 816-353-2100

PARTS LIST
QTY/ MFR
REF DES| DESCRIPTION RYCOM NO. | ASSY | CODE | MFR PART NUMBER
PARTS LOCATED ON FRONT PANEL OR CHASSIS
BT1 Battery, 12 V, rechargeable 770 00017 00 1 57053 | 0809-0020
Cl Cap, Feed-thru, 0.001 u4F 650 00003 00 4 72982 | 357-000X5U0-102M
C2 Cap, Feed-thru, 0.001 yF, same as C1
C3 Cap. Feed-thru, 0.001 gF, same as Cl
C4 Cap, Feed-thru, 0.000 uF, same as C1
C5 Cap, 0.1 4F +10%, 50 wvdc, mono 600 00015 01 1 31433 | C330C104K5R5CA
El Banana Jack, Blue 812 00083 06 2 80795 | 1581-6
E2 Banana Jack, Blue, same as E1
153 Banana Jack, Black §12 00083 00 1 80795 | 1581-0
J1 Connector, electrical, power 812 00066 00 1 82359 | EAC301
T2 Tack, phone 812 00009 00 1 82389 { NLI112A
13 BNC receptacle 812 00079 00 1 TI820 | 31-4890-1
T4 BNC receptacle 812 00076 00 1 02660 | UGH57/U
I3 Connector edge card 20-pin 812 00011 01 1 71785 | 50-20A-30
T6 Connector Assy 120 00203 00 1 18410 § 120 00203 00
J7 Jack, tip 812 00085 00 1 95261 | 016-2016-00-0-209
J5 Connector Assy 120 00202 00 1 18410 { 120 00202 06
LS1 Loudspeaker, 3 inch 743 00063 00 1 7109 | 3A1415-1
M1 Meter W/Vertical Scale 740 00014 00 1 85925 | 13F-DMA-001
Ri Res, Var, 10 k ohins W/push-pull switch 51 542 00022 00 1 01121 | 731.4G048R103W
R2 Res, Var, 10 k ohms +304, 1/2 W, multi-turn 540 00001 29 1 58756 | 5VA450
R3 Res, Var, 10 k ohms £30%, 1/2 W, comp 540 00001 10 1 18410 | 540 00001 10
R4 Res, Var, 25 k ohms +30%, 1/3 W, comp 540 00001 15 i 18410 | 540 00001 15
51 Switch, part of Rl
52 Switch, Rotary 720 00059 00 1 18410 | 72000059 00
S3 Switch, Rotary 720 00063 00 1 18410 | 720 00063 00
54 Switch, Toggle 722 00015 00 1 09353 | 7101P3B
55 Switch, Toggle 722 00015 01 1 09353 | 7103P3B
POWER SUPPLY ASSEMBLY Al
Al Circuit Card Assembly, Power Supply 110 00157 M 1 18410 | 110 00157 01
AlC] Cap, 1000 pF {450, —10%), 35 wvdc, elect'c B30 00007 06 1 74840 | 108RAR033A
AlC2 Cap, 0.1 u4F £10%, 50 wvde, mono 600 00015 01 4 31433 | C330C104K5R5CA
A1C3 Cap, 0.1 yF, same as A1C2
AlCA Cap, 0.1 yF, same as A1C2
ALCS Cap, 0.1 uF, same as A1C2
AICRI1 Diode, Rectifier, type CBS0 410 00023 00 1 83701 | CB50
Alll IC, 3 V regulator, type T805C 431 00064 00 1 27014 | 7805C
All2 IC, 10 V regulator, type T810C 431 00072 00 2 01265 | GATBIOC
Al13 IC, type 7810C, same as Al[2
A1Q1 Transistor, PNP, type 2N3702 400 00012 00 1 27014 | 2N3702
A1Q2 Transistor, NPN, type 2N3704 400 00013 00 1 27014 | 2N3704
AlR1 Res, 210 ohms £5%, 1/4 W, 70°C, film 561 00004 04 1 81349 | RLO7S8210]
AlR2 Res, var. 5300 ohms £20%, 1/2 W, cermet 542 00003 00 1 32997 | 3386-W-1-501
AIR3 NOT USED
AlR4 Res, 15 k ohms £5%, 1/4 W, carbon 500 00153 00 1 81349 | RCO7GF153]

9-2
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PARTS LIST

QTY/ MFR
REF DES| DESCRIPTION RYCOM NO. | ASSY [ CODE | MFR PART NUMBER
AlR5 Res, 1800 ohms 5%, 1/4 W, carbon 500 00182 00 1 81349 | RCOTGF182]
AlR8 Res, 2000 ohms £5%, }/4 W, carbon 500 00202 00 1 81349 | RCO7CF202]
ALRT Res, 412 ohms *1%, 1/2 W, 70°C, film 561 04120 01 1 §134% | RN35D4]120F
AlRS Res, 2.0 ohms £5%, 5 W, wirc wound 560 00008 01 1 91637 | CP-3-320 OHM 5%
A1R9 Res, 430 ohms £5%, 1/4 W, carbon 300 00431 00 1 81348 | RCOTCGF431]
AIR10 Res, 1.0 ohm £10%, 5 W, power WW 560 00008 00 1 91637 | CP-3-31.00HIMI10%
AlRIL Res, 715 k ohms £1%, 1/8 W, metal film 511 27153 00 1 81349 | RLO7ST153F
INPUT SELECTOR ASSEMBLY A2
A2 Circuit Card Assembly, Input Selector 110 00136 00 1 18410 | 110 00136 00
A2C1 Cap, 10 uF +20%, 200 wvde, mylar 620 00023 01 1 14752 230B1B106M
A2C2 Cap, 2 uF £10%, 200 wvdc, mylar 620 00023 02 2 14752 | 230B1C205M
A2C3 Cap, 2 yF, same as A202
A2C4 Cap. 047 yF +20%, 200 wvde, mylar 620 00025 04 1 14752 | 210B1B474M
A2]1 Jack, phono, printed circuit 812 00059 00 2 91833 | 572
A2]2 Jack, phono, same as A2]1
A2]3 Conn Assy, rect 8-pin 813 00021 08 1 00779 | 87334-2
A2L1 Parasitic Suppressor 701 06080 00 1 18410 | 701 00080 00
A2R1 Res, 8870 ohms £1%, 1/8 W, metal film 511 28871 00 2 81349 | RLO7S8871F
AZR2 Res, 129 ohms £0.1%, 1 W, metal film 25ppm 513 01290 50 1 81349 [ RN65ET658B
A9R3 Res, 8870 ohms, same as A2R1 81349 | RLO7S4321F
A2R4 Res, 76.8 ohms £0.1%, 1 W, metal {film 23ppm 513 07688 50 1 81349 | RNG65EG118B
A2R5 Res, 60.4 k ohms £1%, 1/8 W, metal film 511 26042 00 1 81349 | RLO7S6042F
A2R6 Res, 690 ohms +0.1%, 1 W, metal film 25ppm 513 06900 50 1 81349 | KN65EGQ0UB
A2RT Res, 17.8 k ohms *1%, 1/8 W, metal film 511 21782 00 1 81349 | RLOTS1582F
A2RS Res, 156 ohms =0.1%, 1 W, metal film 25ppm 513 01360 30 1 81349 | RN65E1400B
AZR9 Res, 153.8 k ohms +1%, 1/8 W, metal film 511 21582 00 1
A2R10 Res, 140 ohms £0.1%, 1 W, metal film 25ppm 513 01400 50 1 51349 | RN65E 12808
A2RI1 Res, 10 k ohms 5%, 1/4 W, carbon filin 500 00103 00 1 81349 | RCOTGE103]
A251 Switch, toggle, 3SPDT 722 00014 00 1 09353 | T301P3YZG
A252 Switch, rotary 12-position 720 00066 00 1 18410 | 720 00066 00
A283 Switch, rotary 12-position 720 00060 00 1 18410 | 720 00060 00
ATTENUATOR/SUMMING AMP ASSEMBLY A3
A3 Circuit Card Assembly, Attenuator/Summing Amp 110 00137 00 1 18410 | 11000137 00
A3C1 Cap. 39 uF £10%, 10 wvde, tantalum 640 00004 00 2 31433 | T355GI96K010AS
A3C2 Cap, 10 uF £20%, 15 wvde, tantalum 640 00001 01 9 31433 | T355E106MO1I6AS
A3CH Cap, 10 uF, same as A3C2
A3CH Cap, 10 »F, same as A3C2
A3CH Cap, 10 b, same as A3U2
A3CE Cap. 10 pF £5%, 100 wvdc silver mica 610 20010 21 1 57582 | KDI5100]101
A3CT Cap, 5 pF £0.5pl", 100 wvdc silver mica 610 00005 61 1 57582 | KID15650D101
A3CS Cap, 10 gF, same as A3C2
A3CH Cap, 0.1 yF £10%, 50 wvde, mono 600 00HS O 4 31433 | C330C104KSR5CA
A3C10 Cap, 10 gF, same as A3C2
A3C1 Cap, 10 yF, same as A3C2
A3C12 Cap, 10 pF, same as A3C2
A3C13 Cap, 39 pF. same as A3C1
A3CTH4 Cap, 10 g, same as A3C2
A3C15 Cap, var, 5.5-18 pF, ceramic 660 00004 00 1 59660 [ 216538
A3CIE Cap, T pF £.25 pF, NPO, ceramic 601 00003 15 2 59660 | 831-000C0OK0106C
A3CTY Cap. & pl” .25 pF. NIPPO), ceramic 601 00003 17 1 59660 | 831-000C0HO0309C
A3C1S Cap, 1 pF. same as A3C16
A3C1Y Cap. 3.9 pF £.25pF, NPO, ceramice 601 00003 16 1 29660 $31-000C0J0399C
A3C20 Cap, 0.1 yF, same as A3CH
A3C21 Cap. 0.1 y¥, saine as A3CH
A3C22 Cap. 0.1 gb. same as A3CY
A3Il Integrated Circuit, T(-92 781,10 431 00060 00 i 01295 | TSL10A
ASKI Relay, Latching 2A2B 705 00004 00 4 61329 S2EBI2-DCI2V
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A3K2 Relay, Latching, same as A3K1
A3K3 Relay, Latching, same as A3K1
A3K4 Relay, Latching, same as A3KI
A3L1 Parasitic Suppressor 70T 00057 00 1 18410 | 701 00057 00
A3Q1 Transistor, PNP, type MPQ3799 400 00047 00 1 04713 | MPQ3799
A30Q2 Transistor, NPN, type 2N4124 400 00018 00 1 27014 | 2N4124
A3Q3 Transistor, PND, type 2N4126 400 00042 00 1 07263 | 2N4126
A3R1 Res, 4930 ohms +0.1%, 1/2 W, MF, 25ppm 513 04931 30 4 81349 | RNB3E4931B
A3R2 Res, 50.5 ohms £0.1%, 1/2 W, MF, 23ppm 513 03058 30 4 81349 | RNBIES058B
A3R3 Res, 4930 ohms, same as A3R1
A3R4 Res, 50.5 ohms, same as A3R2
A3R5 Res, 4480 ohms +0.1%, 1/2 W, MF, 25ppm 513 04451 30 2 81349 | RNBAE4481B
A3R6 Res, 536 ohms =(.1%, 1/2 W, MF, 25ppm 513 05560 30 9 81349 { RNBSES35608
A3R7 Res, 3400 ohms £0.1%, 1/2 W, MF, 25ppm 513 03401 30 2 81349 | RNBSE34018B
A3RS Res, 2320 ohms +0.1%, 1/2 W, MF, 25ppm 513 02321 30 2 81349 1 RNB5EK2321B
A3R9 Res, 4930 ohms, same as A3R1
A3R10 Res, 50.5 ohms, same as A3R2
A3RI Res, 4930 ohms, same as A3RI
A3RI2 Res, 30.5 ohms, same as A3R2
A3R13 Res, 4480 ohms, same as A3R3
A3R14 Res, 356 ohms, same as A3R6
A3R13 Res, 3400 ohms, same as A3R7
A3RIA Res, 2320 ohms, same as A3RS
A3R17 Res, 9880 ohms £0.1%, 1/2 W, MF, 50ppm 513 09881 00 2 81349 | RNSH3(9881B
A3R18 Res, 1200 ohms +5%, 1/2 W, carbon film 502 00122 00 2 81349 { RC20GF122]
A3R19 Res, 324 ohms £1%, 1/8 W, metal filin 511 23240 00 4 81349 | RLO7S3240F
A3R20 Res, 324 ohms, same as A3R19
A3R21 Res, 4990 ohms £1%, 1/8 W, metal film 511 24991 G0 2 81349 | RLO7S4991F
A3R22 Res, 2550 ochms £1%, 1/8 W, metal film 511 22551 G0 1 81345 | RLO782551F
A3R23 Res, 4120 ohms £1%, 1/8 W, metal filin 511 24121 60 I 81349 [ RLO7S412LF
A3R24 Res, 3400 ohms £1%, 1/8 W, metal {ilin 511 23401 00 1 81344% | RLO7S3401F
A3R25 Res, 10.1 k ohms £0.1%, 1/2 W, MF, 50ppm 513 01012 00 2 81349 | RNS3(C1012B
A3R26 Res, 1530 ohms +1%, 1/8 W, metal {ilm 511 21500 G0 1 81349 | RLO7TS1S00F
A3R27 Res, 324 ohms, same as ASR1Y
A3R28 Res, 324 ohms, same as A3R19
A3R29 Res, 4990 ohms, same as A3R21
A3R30 Res, 732 ohms £1%, 1/8 W, metal film 511 27320 00 1 81349 § RLO7S7320F
A3R3l Res, 2370 ohms 1%, 1/8 W, metal film 511 22371 00 1 81349 § RLO7TS2371F
AJR32 Res, 1910 ohms 1%, 1/8 W, metal film 511 21911 00 1 81349 § RLO7SI91LYF
A3R33 Res, 10.1 k ohms, same as AJR25
A3R34 Res, 9880 ohins, same as A3R17
AJIR35 Res, 1200 ohms, samc as A3R18
A3R36 Res, 120 ohms £5%, 1/4 W, carbon film 500 00121 06 1 81349 | RCOTGF121]
A3WI1/P1 Cable Assembly, Coax 152 05057 00 1 18410 | 152 05057 00
A3W2/P2 Cable Asseinbly, Coax 152 05058 00 1 18410 | 152 05058 00
A3W3/P3 Cable Assembly, Coax 152 05059 00 1 18410 | 152 03058 00
A3W4/P4 Cable Assembly W/14-pin conn. 151 00020 02 1 18410 | 151 00020 02

LF. ASSEMBLY A4
Ad Circuit Card Assembly, LEF. 30/3100 Hz 110 00174 00 1 18410 | 110 00174 Q0
A4 Circuit Card Assembly, LF. 100/3100 Hz O 00174 01 1 18410 | 110 00174 01X
Ad Circunit Card Assemubly, LF. 30/C-Message 10 00174 02 | 18410 | 110 00174 02
A4 Circuit Card Assembly, LF. 100/C-Message 110 00174 03 1 18410 | 110 00174 (3
A4C1 Cap, 300 pF £3%, 100 wvde, silver mica 610 20300 21 1 37582 | KD13301]J101
A4C2 Cap, 30 pF £5%, 100 wvdc, silver mica 610 20030 21 1 57582 | KID13300]101
A4C3 Cap, 349 pF 1%, 100 wwvde, silver mica 610 20549 0t 1 537582 | KD13349PF101
AdC4 Cap. 168 pl’ +1%, 100 wvde, silver mica 610 20168 01 1 37582 | KD13168P¥ 101
A4C3 Cap, 435 pF £1%, 100 wvde, silver mica 610 20435 01 1 57582 | KD134335PF101
A4CH Cap. 228 pF +2%, 100 wvde, silver mica 610 20228 11 1 537382 | KD13228PCI101
A4CT Cap, 470 pF £3%, 100 wvde. silver mica 610 20470 21 1 537382 | KD13471]101
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A4C8 Cap, 110 pF £5%, 100 wvde, silver mica 610 20110 21 1 57582 | KD15111J101
A4CHY Cap, 240 pF £5%, 100 wvdc, silver mica 610 20240 21 1 57582 | KI215241]101
A4C10 Cap, 210 pI' 1%, 100 wvdc, sibver mica 610 20210 01 1 57582 | KDI15211F101
A4C11 Cap, 10 gF £20%, 15 wvdce, tantalum 640 00001 01 15 31433 | T355E106MO16AS
A4C12 Cap, 0.1 u¥F =10%, 50 wvde, mono 600 00015 01 34 31433 | C330C104K5R5CA
A4C13 Cap, 10 ¥, same as A4C11
A4C14 Cap, 0.1 yF, same as A4C12
A4Cl15 Cap, 0.1 uF, same as A4C12
A4C186 Cap, 10 yF, same as A4C11
A4C17 Cap, 0.1 pF, same as A4C12
A4C18 Cap, 0.1 uF, same as A4C12
A4C19 Cap, 10 yF, same as A4C11
A4C20 Cap, 0.1 yF, same as A4C12
A4C21 Cap, 245 pF 1%, 100 wvdc, silver mica 610 20245 01 1 37582 | KID13245F101
A4C22 Cap, 0.1 gF, same as A4C12
A4C23 Cap, 0.1 gF, same as A4C12
A4C24 Cap, 0.1 yF, same as A4C12
A4C25 Cap, 0.1 yF, same as A4C]2
A4C26 Cap, 0.1 yF, same as A4C12
A4C27 Cap, 0.1 uF, same as A4CI12
A4C28 Cap, 150 pF 5%, 100 wvde, silver mica 610 20150 21 2 57582 | KD15151]101
A4C29 NOT USED
A4C30 Cap, 10 yF, same as A4CI11
A4C31 Cap, 0.1 uF, same as A4C12
A4C32 Cap, 0.1 4F, same as A4C12
A4C33 Cap, 0.1 uyF, same as A4C12
A4CH Cap, 600 pF 3%, 100 wvdc, silver mica 610 20600 21 1 57582 | KD15601J101
A4C35 Cap, 0.1 gF, same as A4C12
A4C36 Cap, 10 yF, same as A4Cl1
A4C37 Cap, 10 pF, same as A4Cl1
A4C38 Cap, 1 uF £20%, 100 wvdc, mylar 620 00023 00 i 14752 | 230B1B105M
A4C39 Cap, 10 uF, same as A4C11
A4CA40 Cap, 0.1 yF, same as A4C12
A4C41 Cap, 0.1 yF, same as A4C12
A4C42 Cap, 0.1 uF, same as A4C12
A4C43 Cap, 0.1 yF, same as A4C12
A4C44 Cap, 10 uyF, same as A4CI11
A4C45 Cap, 0.1 yF, same as A4C12
A4C46 Cap, 0.1 4F, same as A4C12
A4C47 Cap, 10 yF, same as A4CI11
A4C48 Cap, 0.1 uyF, same as A4C12
A4C49 (Cap, 10 pF, same as A4CI1
A4C50 Cap, 0.1 gF, same as A4C12
A4C51 Cap, 10 uF, same as A4C11
A4C52 Cap, 0.1 uyF, same as A4C12
A4C33 Cap, 10 gF, same as A4C11
A4CH4 Cap, 0.1 y4F, same as A4C12
A4C55 Cap, 0.1 uyF, same as A4C12
A4ChH6 Cap, 0.1 yF, same as A4C12
A4C57 Cap, 10 uF, same as A4C1]
A4C58 Cap, 300 pF +5%, 100 wvdc, silver mica 610 20500 21 1 57582 | KD15501J101
A4C59 Cap, 0.1 gF, same as A4CI12
A4C60 Cap, 0.1 uF, same as A4C12
A4C61 Cap, 0.1 pF, same as A4CI12
A4C62 Cap, 10 uF, same as A4C11
A4CB3 Cap, 0.1 yF, same as A4CI2
A4CHB4 Cap, 22 uF, £20%, 6 wvde, tantalum 640 00001 02 2 31433 | T355D296MO0BAS
A4CB5 Cap, 22 yF, same as A4C64
A4CE66 Cap, 0.1 yF, same as A4C12
A4CE7 Cap, 0.1 yF, same as A4C12
A4CB8 Cap, 150 pF, same as A4C28
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AJCEY NOT USED
A4CR1 Diode, Quad Schottky Barrier 410 00043 00 2 28480 [ 3082-2831
A4CR2 Diade, same as A4CR]
A4CR3 Diode, type IN9T4A 410 00015 00 1 01295 | INYI4A
A4FLL Filter, Crystal, 3100 Hz BW, at 5 MHz 760 00029 00 1 18410 | 760 00029 00
fused in units with 3100 Hz selectivity)
A4FLI Filter, Crvstad, C-Message BW, at 5 M1~ 760 00030 00 1 18410 | 766 00030 60
(used in units with C-Message selectivity)
AAFLE Filter, Crystal, 30 11z B.W. at 455 kHz 760 00027 00 1 18410 | 760 00027 00
{used in units with 30 Hz selectivity)
AFLE Filter, Crystal, 100 Hy. BV, at 433 kH= 760 00031 00 ] 184100 | 760 00031 00
{used in units with 100 11z selectivity)
A4FL3 Filter, L.C., 10 kilz B.W. at 435 kHz 761 00009 00 1 18410 [ 761 00009 00
AdIl Integrated Circuit, tvpe LF356N 431 60077 01 1 27014 | LEF336N
A412 Integrated Circuit, TO-92 T81L10A 431 00060 00 2 01295 | 78L10A
A4I3 NOT USED
Adl4 IC, TO-92 T8L10A. same as A4[2
A4I5 Integrated Circuit, type 406713 430 00104 10 1 02735 | CD4067BE
Adle Integrated Cireuit, J-FET LF357TN 431 00069 (1 2 27014 | LF35TN
AdI7 Integrated Circuit, type 4066 430 00094 00 2 27014 | CD4066BCN
A4I8 Integrated Circuit, 4066, same as A417
A4l9 Integrated Circuit, LE35TN, same as A416
A4I10 Integrated Circuit, type MC13507 431 00025 01 1 04713 | MC1330P
A4T11 NOT USED
AdJ1 Jack, Phono, Printed Circuit 812 00059 00 4 91833 | 572
Ad]2 Jack, same as A4]1
A4]3 Jack, same as A4J1
A4]4 Jack, same as A4]1
A4Ll Coil Assembly, 6.9 uil 701 00051 02 1 18410 | 701 00051 02
Adl.2 Coil Assembly, 5.6 uH 701 00053 02 2 18410 | 701 00053 02
A4L3 Coil Assembly, 5.0 ull 701 00054 02 1 18410 | 701 00054 (02
Adl4 Coil Assembly, 5.6 pll, same as A4AL2
AdL5 Coil Assembly, 9.9 gH 701 00055 02 1 18410 | 701 00055 02
A4LB Parasitic Suppressor 701 00056 00 1 29251 | VEK200-2.5/52
A4Q1 Transistor, Quad PNP, type MP(Q3799 400 00047 00 1 04713 | MPQ3799
A402 Transistor, NPN, type MP5A18 400 00037 00 2 04713 | MPSAIS
A4Q3 Transistor, NPN, type 2N4124 400 00018 00 3 27014 | 2N4124
A4Q4 Transistor, NPN, type MPSA1S, MO 400 00037 01 2 04713 | MPSAILS
A4Q5 Transistor, MPSA18, same as A4Q2
A4Q6 Transistor, MPSALS, same as A40Q4
A4Q7 Transistor, NPN, type 2N4124, same as A40Q3
A4Q8 Transistor, PNP, type 2N5087, NATIONAL 400 00021 03 1 27014 | 2N5087
A4Q9 Transistor, NPN, typce 2N4124, same as A4Q3
A4R1 Res, 383 ochms 1%, 1/8 W, metal film 511 23830 00 1 81349 | RLO7S3830F
A4R?2 Res, 121 ohms 1%, 1/8 W, metal film 511 21210 00 1 81349 | RLO7S1210F
A4R3 Res, 3100 ohms +5%, 1/4 W, carbon film 300 00512 00 2 81349 | RCOTGF5R12]
A4R4 Res, 4700 ohms 5%, 1/4 W, carbon film 300 00472 00 6 81349 | RCOTGF472]
A4R5 Res, 6200 ohms +5%, 1/4 W, carbon filn 500 00622 00 1 81349 | RCO7GF622]
A4R6 Res, 3300 chms +5%, 1/4 W, carbon film 500 00332 00 2 81349 | RCOTGF332]
A4RT Res, 1300 ohms £5%, 1/4 W, carbon film 500 00132 00 1 81349 | RCOTGF132]
A4RS Res, 390 ohms £5%, 1/4 W, carbon filin 500 00391 06 2 81349 | RCOTCF391]
A4R9 Res, 390 ohins same as A4R8
A4R10 Res, 5 k ohms £10%, 1/2 W, cermet 542 00023 00 1 32097 | 3296-W-1-502
A4RI11 Res, 22 ohms 5%, 1/4 W, carbon filin 500 00220 00 9 81349 | RCOTGF220]
A4R12 Res, 100 ohms £5%. 1/4 W, carbon flm 500 00101 00 2 81349 | RCOTGFI01]
A4R13 Res, 100 ohms, same as A4R12
A4R14 Res, 4990 ohins 1%, 1/8 W, metal film 511 24991 00 4 81349 | RLO7S4991F
A4R15 Res, var, 500 ohms £10%, 1/2 W, cermet 542 00018 01 1 32997 | 3299-W-1-501
A4R16 Res, 4990 ohms, same as A4R14
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A4R17 Res, 510 ohms £5%, 1/4 W, carbon film 500 00511 0¢ 1 81349 [ RCOVGF311]
A4R18 Res, 470 k ohms, £3%, 1/4 W, carbon film 300 00474 00 2 81349 | RCOTGF474}
A4R19 Res, 53100 ohms, same as A4R3
A4R20 Res, 470 k ohms, same as A4R18
A4R21 Res, 4990 ohmns, same as A4R14
A4R22 Res, 4990 ohimns, same as A4R14
A4R23 Res, 2200 ohins +5%, 1/4 W, carbon film 500 00222 00 2 81349 | RCOTCF222]
A4R24 Res, 4300 ohms £5%, 1/4 W, carbon film 500 00432 00 1 81349 | RCO7GF432)
A4R25 Res, 2200 ohms, same as A4R23
A4R26 Res, 330 ohms, 5%, 1/4 W, carbon film 500 00331 00 1 81349 | RCO7GF331]
A4R27 NOT USED
A4R28 Res, 75 ohms £5%, 1/4 W, carbon fil 500 00750 00 1 51349 | RCOTGF750]
A4R29 Res, 22 ohms, same as AdRI1
A4R30 Res, 4700 ohms, same as A4R4
A4R31 Res, 4700 ohms, same as A4R4
A4dR32 Res, 360 ohms 5%, 1/4 W, carbon film 500 00360 00 9 81349 | RCOTGI360)
A4R33 Res, 4700 ohms, same as A4R4
A4R34 Res, 4700 ohins, same as A4R4
A4R35 Res, 47 ohms +5%, 1/4 W, carbon film 500 00470 00 1 81349 | RCOTGF470]
A4R36 Res, 22 ohms, same as A4R11
A4R37 Res, 220 ohms, £5%, 1/4 W, carbon filin 500 00221 00 1 81349 | RCOTGKF221]
A4R38 Res, 49.9 ohms £0.1%, 1/2 W, metal film 513 (04998 00 3 81349 [ RN55C4998B
A4R39 Res, 226 ohms 1%, 1/8 W, metal film 511 22260 00 1 81349 | RLO7S2260F
A4R40 Res, 49.9 ohms, same as A4R38
A4R41 Res, 226 ohms £0.1%, 1/2 W, metal film 313 02260 00 1 81349 | RN55C2260B
A4R42 Res, 54.9 k ohms 1%, 1/8 W, metal film 51 25492 00 1 81349 | RLO755492F
A4R43 Res, 49.9 ohins, same as A4R38
A4BR44 Res, 221 ohms £0.1%, 1/2 W, metal film 513 02210 00 1 81349 [ RN35C2210B
A4R45 Res, 9760 ohms +1%, 1/8 W, metal film 311 29761 00 1 81349 | RLO7S9761)
A4R46 Res, 63.4 ohms 0.1, 1/2 W, metal filin 513 06348 00 1 81349 [ RN35C6348B
A4R47 Res, 113 ohms £0.1% 1/2 W, metal film 513 01130 00 2 81349 [ RN5SCI130B
A4R45 Res, 28.7 k ohms +1%, 1/8 W, metal filin 511 22872 00 I 81349 | RLO7S2872F
A4R49 Res, 64.9 ohms £0.1%, 1/2 W, metal film 513 06498 00 1 81349 | RNS5C6498B
A4R50 Res, 113 ohms, same as A4R47
A4R31 Res, 7870 ohms 12, /8 W, metal filin 511 27871 00 | 81349 | RLO7ST871F
A4R532 Res, 66.5 ochms £0.1%, 1/2 W, metal film 513 06658 00 1 81349 | RN35(6658B
A4R53 Res, 107 ohms £0.1%, 1/2 W, metal film 513 01070 60 1 81349 [ RN55C1070B
AdR534 Res, 8450 ohms £1%, 1/8 W, metal film 511 28451 00 1 81349 | RIO7S8451F
A4R35 Res, 688.1 ohms £0.1%, 1/2 W, metal film 513 06818 00 1 51349 | RN35CE518B
A4R56 Res, 105 ohms £0.1%, 1/2 W, metal film 513 01050 00 I 81349 [ RN35C1050B
A4RST Res, 24.3 k ohms +1%, 1/8 W, metal film 511 22432 00 ! 81349 | RLOTS2432F
A4R58 Res, 69.8 ohins £0.1%, 1/2 W, metal film 513 06988 00 1 51349 | RN55(CH985B
A4R39 Res, 100 ohins £0.1%. 1/2 W, metal {ilin 513 01008 00 1 81349 | RNS5CL000B
A4R60 Res, 120 ohms +1%, 1/8 W, netal film 511 24121 00 1 81349 | RLO7S4121F
A4R61 Res, 71.5 ohms £0.1%, 1/2 W, netal filin 313 07158 Q0 1 81349 [ RN55CTL58B
A4R62 Res, 97.6 ohms +0.1%, 1/2 W, metal filin 513 09768 00 1 51349 [ RN33C9765R8
A4RB3 Res, 8870 ohms 1%, 1/8 W, metal film 511 28871 00 1 51349 | RLO7S8870F
A4R64 Res, 137 ohms +=0.1%, 1/2 W, wetal film 213 01370 00 1 81349 [ RN35C1370B
AARBD Res. 8250 ohins £1%, 1/8 W, metal film 311 28231 00 1 81349 RLO7S8231F
A4R66 Res, 39.0 ohms £0.1%, 1/2 W, metal film 513 03908 00 1 81349 | RN5ACH908B
A4R6Y Res, 143 ohms +0.1%, 1/2 W, metul filin 513 01430 00 1 81349 | RNS3C 14308
A4R68 Res, 294 k olnns £1%, 1/6 W, mctal filin 311 22943 00 1 81349 | RLOTS2043F
A4R69 Res, 57.6 ohms 20.1%. 1/2 W, metal {ilin 313 05765 00 | 81349 [ RN35C3T68B
A4RT0 Res. 47 K olins 5%, 1/4 W, carbon film 500 00473 00 6 81349 | RCOTGEF4T3)
A4R71 Res, 47 k ochms, same as AART0
AIRTZ Res, 47 Kk ohms, same as AIRT0
A4RY3 Res, 47 k ohms, same as A4R70
ARV Res, 22 oluns, same as AL
A4RTS Res, 47 k ohms, same as AIRTO
A4RTE Res, 1 Meg olun 4537 1740 W, carbon filin 30000105 00 4 $1349 | RCOTGIT103]
A4RTT Res, 1 Meg ohin, sane as AARTH

192




PARTS LIST

QTY/ MFR

REF DES|{ DESCRIPTION RYCOM NO. | ASSY | CODE | MFR PART NUMBER
A4RTS Res, 22 ohms, same as A4R11 )
A4RTY Res, 300 ohms +5%, 1/4 W, carbon film 500 00301 00 2 81349 | RCOTGF301]
A4R80 Res, 1200 ohms 5%, 1/4 W, carbon film 500 00122 00 2 81349 | RCOTGF122]
A4R81 Res, 464 ohms 1%, 1/8 W, metal film 511 24640 00 1 81349 | RLO7S4640F
A4R82 Res, 732 ohms 1%, 1/8 W, metal filin 511 27320 00 1 81349 | RLO7S7I20F
A4RS83 Res, var, 200 ohms +10%, 1/2 W, cermet 542 00018 00 1 32997 | 3299-W.1-201
A4R84 Res, 270 ohms £5%, 1/4 W, carbon filin 500 00271 00 1 81349 | RCOTCGF271)
A4R85 Res, 470 ohms £5%, 1/4 W, carbon film 300 00470 00 1 81349 | RCOTGKF471]
A4RS6 Res, 240 ohms +5%, 1/4 W, carbon film 500 00240 00 1 81349 | RCO7GF241]
A4R87 Res, 47 k ohms, same as A4R70
A4RS8 Res, 1 Meg ohm, same as A4R76
A4R8H Res, 1 Meg ohm, same as A4R76
A4RG0 Res, 22 ohms, same as A4R11
A4R91 Res, 300 ohms, same as A4R7S
A4R92 Res, 1200 ohms, same as A4R80
A4R93 Res, 22 ohins, same as A4R11
A4RY4 Res, 22 chms, same as A4R11
A4R95 NOT USED
A4R96 Res, 20 k ohms x£5%, 1/4 W, carbon film 500 00203 00 1 51349 | RCOTGEF203]
A4RY7 Res, 10 k ohms, £5%, 1/4 W, carbon film 500 00103 00 1 51349 | RCOTGF103]
A4R98 Res, 15 k ohms *5%, 1/4 W, carbon film 500 00153 00 1 81349 | RCOTCE153)
A4R89 Res, 18 k ohms £5%, 1/4 W, carbon filin 500 00183 00 1 51349 | RCOTGF183)
A4R100 Res, 1000 ohms 5%, 1/4 W, carbon film 500 00102 00 1 81349 | RCOTGEF102]
A4R101 Res, 22 ohms, same as A4R11
A4R102 Res, 51 ohms £5%, 1/4 W, carbon film 500 00510 00 i 81349 { RCOTGFE510]
A4R103 Res, 68 k ohms 5%, 1/4 W, carbon film 500 00683 00 1 81349 | RCOTGF683}
A4R104 Res, 3900 ohms £5%, 1/4 W, carbon film 500 00392 00 2 81349 | RCOTGF392)
A4R105 Res, 4700 ohms, same as A4R4
A4R106 Res, 3900 ohrms, same as A4R104
A4R107 Res, 3300 ohms, same as A4R8
A4R108 Res, var, 100 k ohms T10%, 1/2 W, cermet 542 00018 06 1 32997 | 3299-W-1-14
A4T1 Transformer, RF, 5 MHz 700 00047 02 I 18410 | 700 (0047 02
A4T2 Transformer, st mixer input 700 00052 00 2 18410 1 700 00052 00
A4T3 Transformer, same as A472
A4T4 Transformer, RF, 5 MHz 700 00049 02 1 184106 1 700 00049 02
A4TS Transformer, IF, 455 kHz 700 00048 02 2 18410 ] 700 00048 02
A4T6 Transformer, same as A4T5

MONITOR ASSEMBLY A5
A3 Circuit Card Assembly, Monitor 110 00079 03 1 18410 | 110 00079 03
ASCL Cap, 0.1 gF, £10%, 50 wvde, mono 600 00015 01 2 31433 | C330C104K3R5CA
ASBC2 Cap, 10 uF, £20%, 15 wvde, tantalum 640 00001 01 | 31433 | T355K106MO1GAS
ASC3H Cap, 100 pF 5%, 100 wvdc, mica 610 20100 21 1 57582 | KD15101J101
ABC4 Cap, 0.1 gF, same as ASC1
AB(CS Cap, 22 pF +1%, 100 wvde, mica 610 20022 01 1 37582 1 KID15220J11
ASCH Cap, 0.01 gF, £10%, 530 wvde, mono 600 00015 02 4 31959 | 5028EM30RD103K
ASCT Cap, 0.01 gF, same as ASCE
ABCH Cap, 0.01 g¥, same as ASCH
ABCYH Cap, 0.01 yF, samc as ABCH
A5SC10 Cap, 1 yF £20%, 35 wvde, tantalum 640 00001 03 1 05397 | T355A105MO35AS
ASCI Cap, 22 uF (+50, —10%) 16 wvde Al elet'e 630 00004 01 1 TARA0 | 226 TTAOIBA
ABCI12 Cap, 22 uF, 35 wvde, alum elect'c 630 00004 00 l 25058 R41316
ASCRI Diode, germanium, 1N277 410 00005 00 2 01295 | 1N2T7
ABCR2 Diode, IN277, same as ADCR1
ABIL NOT USED
ABI2 Integrated Circuit, tvpe LMI1877 431 00038 00 1 27014 | LMISTT
ASLI Coit, rf, 500 uH 701 00017 01 i O848 1300-12-501V
ASQ1 Transistor, FET, 2N5484 selected 400 00001 01 i 18410 [ 400 00001 01
ABQ2 Transistor, PNP, silicon, 2N3702 400 00012 00 i 27014 | AN3T02
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ABRI NOT USED
ABR2 NOT USED
A3R3 Res, 1 Meg ohm £5%, 1/4 W, carbon 500 00105 00 3 81349 | RCOTGF105]
A3R4 Res, 1000 ohms +5%, 1/4 W, carban 500 00102 00 3 81349 | RCOTCF102]
A3SR5 Res, 2200 ohms 5%, 1/4 W, carbon 500 00222 00 1 81349 RCOTGE222]
ABR6G Res, 2400 ohms £3%, 1/4 W, carbon 500 00242 00 1 81349 | RCOTGTF242]
A5R7 Res, 1000 ohms, same as A3R4
ADRS Res, 1000 ohms, same as ASR4
A35R9 Res, 4700 ohms 5%, 1/4 W, carbon 200 00472 00 2 81349 | RCOTGF472]
ASRI0 Res, 4700 ohms, same as ASRY
A5RI1 Res, 10 k ohms +5%, 1/4 W, carbon 500 00103 00 1 81349 | RCOTGF103]
ABR12 Res, 3900 ohms £5%, 1/4 W, carbon 500 00392 00 1 81349 | RCOTGF392]
ABR13 Res, 1 Meg ohins, same as A5R3
ABR14 Res, 5600 ohms +5%, 1/4 W, carbon 200 00562 60 1 81349 | RCOTGEFH62]
A5R15 Res, 100 k ohms £5%, 1/4 W, carbon 500 00104 00 1 51349 | RCOTCF104]
ASRI1G6 Res, 1 Meg ohm, same as A5R3
A3R17 Res, 47 ohms 5%, 1/4 W, carbon 300 060470 00 1 51349 | RCOTGF470)
ABS1 Switch, rotary, wafer only 720 00021 1 1 18410 | 720 (00021 01
A5SE Switch, rotary, detent only 720 00062 00 1 18410 | 720 00062 00
A5Y] Crystal, 456.500 kHz 765 00014 00 1 18410 | 765 00014 00
A3Y2 Crystal, 433.500 kllz 765 00013 00 1 18410 | 765 00013 00
FREQUENCY HOUSING COVER ASSEMBLY AG
A6 Frequency Housing Cover Assembly 120 00189 00 1 18410 120 00189 00
The Frequency Housing Cover Assembly consists
of Circuit Card Assemnblies A8 and A1l
FREQUENCY DISPLAY ASSEMBLY A7

AT Circuit Card Assembly, Frequency Display 110 00139 00 1 18410 | 110 00139 00
ATC1 Cap, 0.1 pgF £10%, 50 wvde, meno 600 00015 01 2 31433 | C330C104K5R5CA
ATC2 Cap, 0.1 gF, same as ATCI
ATDHI1 Heater, LCD 440 00003 01 1 50157 | CDHO0114
ATIl Integrated Circuit, type MC14553CP 430 00002 15 2 04713 | MC14553BCP
ATIZ Integrated Circuit, MC14353CP, same as A7II
ATI3 Integrated Circuit, type 4543B 430 00072 10 6 27014 | CD4543BCN
ATI4 Integrated Circnit, 43438, same as ATI3

715 Integrated Circuit, 43438, same as A7I3
ATI6 Integrated Circuit, 4543B, same as ATI3
ATI7 Integrated Circuit, 43438, same as A713
ATI8 Integrated Circuit, 45438, same as A7[3
ATI9 Integrated Circuit, type 40018 430 00058 12 1 27014 | CDAIBCN
ATIN0 Integrated Circuit, type 40308 430 00052 10 I 27014 | CD4030CN
ATI11 Integrated Circuit, 6-digit LCD 430 00098 00 1 18410 | 430 00098 00
ATl Receptacle, 8-pin 813 00021 08 2 00779 | 87334-2
AT]2 Receptacle, 8-pin, same as A7]1

7R1 Res, 100 k ohms +5%, 1/4 W, carbon 300 00104 00 1 81349 | RCOTGF104]

TIMING/COUNTER INPUT ASSEMBLY AS

A8 Circuit Card Assembly, Timing/Counter Input 110 00140 01 1 18410 | 110 00140 01
ABC1 Cap, 0.01 gF £10%, 50 wvde, mono 600 00015 02 3 51959 | 5028 EM30RID103K
ABC2 Cap, 0.01 gF, same as A8C1
A8C3 Cap, 0.1 4F +10%, 50 wvde, mono 600 00015 01 11 31433 | C330C104K3R5CA
ABC4 Cap, 0.01 yF, same as ASC1
A8CS Cap, 0.1 gF, same as A8C3
A8CE Cap, 10 gF +20%, 15 wvde, tantalum 640 00001 01 3 31433 | T355E106MO16AS
ABCT Cap, 0.1 uF, same as ASC3
ABCH Cap, 10 gF, same as ABCH
A8C9 Cap, 0.1 yF, same as A8C3
ABC10 Cap. 10 yF, same as A8CEH
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ASCI1] Cap, 0.1 gF. same as ASC3
ABC12 Cap, 0.1 gF, same as ASC3
A8C13 Cap, 0.1 gl same as A5C3
ASCl4 Cap, 0.1 gF, saume as ASC3
ABC15 Cap, 0.1 gF. same a5 ABC3
ABCI1E Cap, 22 pl" £5%, 100 wvdc, silver mica 610 20022 21 1 57282 | KD15220]101
ABCIY Cap, 0.1 uF, same as ASC3
ASCI18 Cap, 0.1 gF, same as ASC3
ASIl Integrated Circnit, type 40178 430 00050 10 4 27014 | CTH017BON
ASI2 Integrated Circuit, 4017B, same as ASLI
ABI3 Integrated Circuit, type 4518B 430 00009 10 3 27014 | CD4518BCN
ASI4 Integrated Circuit, type 40858 430 00102 10 2 02735 | CD4085BE
ABI3 Integrated Clircuit, 4318B, same as A8I3
ABI6 Integrated Circuit, type 4023B 430 00056 12 1 27014 | CD4023BCN
ASI7 Integrated Circuit, type 40138 430 00048 10 6 27014 | CI4013BCN
ASIS Integrated Circuit, type 4001B 430 00058 12 2 27014 | CD4001BCN
ASIS Integrated Circuit, type 74C107 430 00112 00 1 27014 | MM74CI107TN
ASII0 Integrated Circuit, type 40118 430 00046 12 1 27014 | CDD4011BCN
ASI11 Integrated Circuit, 40138, same as A817
A8I2 Integrated Circuit, 4518B, same as A813
ASIL3 Integrated Circuit, 40178, same as AS811
A8114 Integrated Circuit, type 4020B 430 00060 10 1 97014 | CD4020BCN
ASBI15 Integrated Circuit, 4013B, same as ASLT
ABI16 Integrated Circuit, 4013B, same as A817
ASIT Integrated Circuit, 40138, same as A817
ASIIS Integrated Circuit, type 45208 430 00101 10 1 27014 | CD4520BCN
ASI19 Integrated Circuit, type LM393N 431 00066 01 1 27014 | LM393N
ASI20 Integrated Circuit, type 741586 430 00075 00 1 27014 | 74LS86
ABIZ21 Integrated Circuit, 4001B, samc as ASI8
ASI22 Integrated Circuit, type 741574 430 00077 00 1 27014 | DM7T41.874AN
AS[23 Integrated Circuit, type 74LS175 430 00076 00 1 27014 | DM74LS173N
ABI24 Integrated Circuit, 4017B, same as ABI1
ABIZ5 Integrated Circuit, 40858, same as A814
A8I26 Integrated Circuit, 4013B, same as A8I7
ABI27 Integrated Circuit, type 40308 430 00052 10 1 27014 | CD4030CN
ASI28 Integrated Circuit, type 74C175 430 00068 00 1 27014 | MMT4CITSN
AKI29 Integrated Cireuit, type 78L0O3A 431 00009 00 1 01295 | 7T8L05A
ASJ1 5-pin receptacle 813 00021 08 1 00779 87334-2
ASPL §-pin right anygle header assy 812 00082 08 2 00779 7233-8
ASP2 8-pin header assy, same as ASP1
A8Q1 Fransistor, silicon, NPN, type 2N3704 400 00013 00 1 27014 | 2N3704
A8R1 Res, 20 k ohms 5%, 1/4 W, carbon 500 00203 00 1 81349 | RCOTGTF203]
A8R2 Res, 30 k chms £5%, 1/4 W, carbon 500 00303 00 4 81349 | RCOTCF303)
ASR3 Res, 820 chms +3%, 1/4 W, carbon 500 00821 00 1 81349 | RCOTGES21]
ASR4 NOT USED
ABR3 Res, 100 k ohms £5%, 1/4 W, carbon 5300 00104 00 2 81349 | RCOTCFL04]
ASR6 Res. 10 k ohms +£5%, 1/4 W, carbon 500 00103 00 1 8139 | RCOTGF103]
ASR7 NOT USED
ASBRS NOT USED
ASR9 Res, 4700 ohms +5%, 1/4 W, carbon 300 00472 00 1 81349 | RCOTCF472)
ABRIO Res, 1000 ohms £5%, 1/4 W, carbon 500 00162 00 1 513449 RCOTCFI0Z]
ABRIL Res, 30 k ohms, same as ASR2
A8R12 Res, 100 k ohms, sume as ASRS
ABRI13 Res, 30 k ohms, same as ASR2
ASR1t Res, 1 Meg ohm £53%. 174 W, carbon 500 00105 00 | 81349 | RCOTGF105]
ABRI1S Res, 30 k oluns, same as ASR2
ASR16 Res, 1100 ohms 5%, 1/4 W, carbon 500 00112 00 ] 81349 | RCOTCF112]

Ist L.O. ASSEMBLY A9
A9 Circuit Card Assembly. 1st L.O. 110 00112 01 1 18410 | 11000112 01
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ASCL NOT USED
A9C2 Cap, 18 pF £5%, 100 wvdc, silver mica 610 20018 21 1 57582 [ KD15180J101
AYC3 Cap, 22 pF +5%, N330 601 00004 03 2 39660 | 831-000S2110220]
ABC4 Cap, 500 pF £3%, 100 wvdc, silver mica 610 20500 21 1 57582 | KD15501]J101
ASCSH Cap, 10 pF £5%, 100 wvdc, silver mica 610 20010 21 1 57582 | KID13100]J101
A9CSH Cap, 30 pF 0.5 pF, 100 wvde, silver mica 610 20030 61 1 7582 | KDIS300F101
A9CT Cap, 250 pF £5%, 100 wvdc, silver mica 610 20250 21 1 7582 | KD15251]101
A9CS Cap, 22 pF, N330, same as A9C3
A9CS Cap, 75 pF *1%, 100 wvde, silver mica 610 20075 01 1 57682 | KD15750F101
A9CI0 Cap, 30 pF £5%, N4T0 601 00003 20 1 59660 | 801-000T2HO300]
A9CI11 Cap, 1530 pF X£1%, 100 wvdc, silver mica 610 20150 01 1 57382 | KDISISIF10]
ASCI12 Cap, 27 pF 5%, N330 601 00003 18 1 59660 | 801-000S2H0270]
A9C13 Cap, 27 pF £3%, N470 601 00003 19 1 59660 | 801-000T2H0270]
A9ClH4 Cap, 600 pl £5%, 100 wvde, silver mica 610 20600 21 2 57582 | KD15601J101
ABC15 Cap, 600 pF, same as A9C14
A9C16 Cap, 56 pF £5%, N750 601 00003 21 2 59660 | 831-000L2]J0560]
A9CI17 Cap, 56 pl, same as A9CI16
A9CI18 Cap, 75 pF £5%, 100 wvde, silver mica 610 20075 21 1 7382 | KD15750]101
A9C19 Cap, 120 p¥F £5%, 100 wvdc, silver mica 610 20120 21 1 57582 | KD15121]101
ASC20 Cap, 10 gF +20%, 15 wvde, tantalum 640 06001 01 1 31433 | T355E106MO16AS
A9C21 Cap, 0.01 gF £10%, 100 wvde, NPO 600 00012 M1 4 31433 | C330CL03K1C5CA
A9(C22 Cap, 0.01 y¥, £10%, 50 wvde, mono 600 00015 (2 3 51959 | S028EMB0ORII03K
A9C23 Cap, 0.01 yI', same as A9C22
A9C24 Cap, 0.01 gF, same as AHC22
A9C25 Cap, 10 pF £5%, NOSO 601 00004 14 1 59660 | 831-000U1G0100]
AQCRI Diode, type 1N914 410 00014 00 3 07263 | 1N914
ABCR2 Diode, type MV 1404 410 00045 00 1 04713 | MV1404
A9I1 IC, Voltage Regulator 431 00073 00 1 04713 | MCC78LOSACTP
A9L1 Coil, var., 2.3 yltl, Nom. 701 00040 00 1 18410 | 701 00040 00
AYL2 Coil, RF, 80 uytl 701 00015 02 1 99848 | 3080-12-800V
A9Q1 Transistor, NPN, type 2N918 400 00044 00 2 04713 | 2N918
ABQ2Z Transistor, 2N918, same as AYQ1
AORI1 Res, 100 k ohms +5%, 1/4 W, carbon 500 00104 00 1 81349 | RCOTGFI104]
A9R2 Res, 10 k ohms 5%, 1/4 W, carbon 300 00103 00 4 81349 | RCOTGFL03]
A9R3 Res, 10 k ohms, same as AGR2
A9R4 Res, 39 ohms +3%, 1/4 W, carbon 500 00390 00 1 81349 | RCOTGEF390]
A9R5 Res, 2400 ohms £5%, 1/4 W, carbon 501 00242 00 4 81349 | RCOTCF242]
A9R6 Res, 2400 ohms, same as A9RS
A9R7 Res, 2400 ohms, same as AYRS
AYRS Res, 2400 ohms, same as A9RS
AQRS Res, 1600 ohms +5%, 1/4 W, carbon 300 00162 00 1 81349 | RCOTGF162}
ASRI0 Res, 10 k ohms, same as A9R2
ASRI11 Res, 10 k ohms, same as AYR2
AYR12 Res, 20 k ohms +5%, 1/4 W, carbon 500 00203 00 1 81349 | RCOTGEF203]
ABR13 Res, var. 50 k ohms %104, 1/2 W, coermet 542 00003 07 1 32997 | 3386-W-1-303
ADSI Switch, rotary. detent/waler 720 00067 00 1 18410 | 720 00067 00

1st L.O. BUFFER/AMP ASSEMBLY Al0

AlD Circuit Card Asserbly. Ist 1.O. Buffer/Amp 110 00141 00 1 18410 | 110 00141 00
AI0CI Cap, 15 pf £5%, 100 wvde, mica 610 20015 21 1 57582 | KD15130] 101
ALOC2 Cap, 0.1 gF £10%, 30 wvde, mono 600 00013 01 13 31433 | C330C104K5R5C4
A10CS Cap, 0.1 gF, same as A10C2
A10CH Cap, 0.1 gt same as A10C2
Al0CS Cap, 0.1 gF, same as AT0C2
AlOCH Cap, 0.1 g, same as A10C2
A10CT Cap, 0.1 gF, same as AL0C2
ATOCSH Cap, 0.1 b, same as A10C2
ALQCH Cap, 0.1 gF, same as A100C2
AL0CH0 Cap, 0.1 gF, same as ALI0C2
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A10C11 Cap, 0.1 uF, samec as A10C2
A10C12 Cap, 0.1 gF, same as A10C2
AlOCE3 Cap, 0.1 yF, same as A10C2
AIOC14 Cap, 0.] gF, same as A10C2
AL0CIS Cap, 10 p1" £20%, 15 wvde, tantalum 640 00001 01 1 31433 | T355K106MO16AS
AlOCRI1 Diode, type IN9144A 410 60015 00 5 01295 | IN914A
A10CR2 Diode, 1N914A, same as A10CR1
AlOCR3 Diode, 1N914A, same as A10CRI
AIOCR4 Diode, IN914A | same as A10CR1
AI0CRS Diode, ING14A, sume as A10CR!
Al0I) Integrated Circuit. type 781.0O3A 431 00609 00 1 01285 | 78L05A
Al0Q1 Transistor, NPN| typc 2N4124 400 00018 00 4 27014 | 2N4124
A10Q2 Transistor, 2N4124, same as A10Q1
ALDQ3 Transistor, NPN, type MP52365 400 00048 00 2 04713 | MPS2369
AHOOQ4 Transistor, MPS2369, same as A100Q3
AL0Q5 Transistor, 2N4124, same as AI0Q1
ALDQB Transistor, PNP, type 2N-1126 400 00042 00 1 04713 | 2N4126
A10Q7 Transistor, 2N4124, same as A10Q1
ALORL Res, 2000 ohins £5%, 174 W, carbon film 500 00202 00 4 81349 | RCOTGE202)
A10R2 Res, 2000 ohms, same as ATORI
AT0R3 Res, 360 ohmns £3%, 1/4 W, carbon film 500 00361 00 2 81349 | RCOTGE361]
Al0R4 Res, 62 ohms +£5%, 1/4 W, carhon filin 500 00620 00 2 81349 | RCOTGEFB20)
AlORS3 Res, 150 ohins £5%, 1/4 W, carbon film 500 H018T 00 2 81349 RCOTGF181]
AT0R6 Res, 1000 ohms 4.5%, 174 W, carbon film A00 H0102 00 ] 81349 | RCOTGI102]
ALORY Res, 2000 ohins, same as AT0RI
ALORS Res, 3300 ohms +£3%, 1/4 W, carbon film 500 00332 00 | &§1349 | RCOTGER3A]
ATORY Res, 180 ahins, smne as AIORS
AIORL0 Res, 62 ohms. same as AGRS
AIORLL Res, 51 ohms £3%, 1/4 W, carbon filr 500 0510 00 ! 81349 | RCOTGES10]
Al0R12 Res, 360 ohms, same as ALIOR3
AIORI3 Res, 300 olims £5%, 1/f W, carbon filin 00 0301 00 l 81349 | RCOTGE30]
AIORI4 Res, 1300 ohms +5%, 1/4 W, carbon film 500 (0132 00 | 51349 | RCOTGFL32]
ALORID Res, 2400 oluns £5%, 1/4 W, carbon filin 300 (0242 00 1 81349 | RCOTGF242]
AIORTA Res, 270 ohms £3%, 171 W, carbon filn 300 60271 00 | 81349 | RCOTGEF271]
AI0ORI7Y Res. 100 ohims 3%, 1/4 W, carbon film 300 00101 00 1 51349 | RCOTCF101]
ATOR1S Res, 22 ohms £53%, 1/4 W, carbon filin 300 00220 00 1 81349 | RCOTGF220]
AI0R19 NOT USED
A10R20 Res, 470 ohms £3%, 1/4 W, carbon film 500 00471 (K) 1 81349 | RCOTCFAT]]
AJOR21 Res. 2000 ohms, same as A1GR1
AIOR22 Res, 4300 ohus £3%, 174 W, carbon filin 200 00432 00 1 81319 | RCOTGF432]

PHASE LOCK LOOPS ASSEMBLY All
All Cirenit Card Assembly, Phase Lock Loops 110 00142 01 1 18410 [ 110 00142 01
ATIC Cap. 10 ¥ +20¢, 15 wvde. tantaluin 640 00001 0! 3 31433 | T355E106M016AS
ALLCZ Cap, 0.22 uF 2104, 30 wvde, mono 600 00015 00 2 31433 | €3300C224KHR5CA
ALIC3 Cap. 0.1 gF =10%, 30 wvde, mone 600 00015 01 3 31433 | C330C104K5R5CA
ALLCH Cap. 22 I’ £20%, 16 wyde, tantalum 640 00001 05 1 31433 | I355F226MO16AS
ATICS Cap, 0.22 uF, same as A11C2
AlICH Cap, 0.1 gF_ same s A11C3
ALICT Cap, 0.1 pF. same as ALICS
ALICSH Cap. 10 gF. same as A1TC1L
Al11CH Cap, 0.1 pb, same as ATIC3S
ALICIO Cap. 0.1 gF, swne as AL1C3
AlICII Cap, 10 ub, same as A11C]]
AlLlL Integrated Circuait, type 435158 430 000049 10 3 27014 | CDASISBCN
Alll2 Integrated Cireuit, type 40238 430 00056 12 1 27011 | CDA023BCN
A1113 [ntegrated Circuit. type 0138 430 000485 10 2 27014 | CDA0I3BON
ATl Integrated Circuit, 43188, same as AL
AlllS Integrated Circuit. type 143208 43000101 10 1 27014 CDA520BON
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Alll6 Integrated Circuit, 40138, same as A1113
ALLI7 Integrated Circuit, type 74C107 430 00112 00 1 27014 | MM74C107N
Allls Integrated Circuit, type 40158 430 00049 10 1 27014 | CD4015BCN
AllI9 Integrated Circuit, 4515B, same as A11I1
A11110 Integrated Circuit, type 4030B 430 00052 10 1 27014 | CD4030CN
AllP1 8-pin right angle header assy 812 00082 08 1 0077 87233-8
ATIR1 BRes, 1.0 Meg ohms £5%, 1/4 W, carbon 500 00105 00 1 81349 | RCOTGF475]
AllIR2 Res, 392 k ohms £1%, 1/8 W, metal film 311 23923 00 2 81349 | RLOTS39231
AllR3 Res, 10 k ohms +3%, 1/4 W, carbon 300 00103 00 1 81349 { RCO7CF103]
AllR4 Res, 270 k ohms £5%, 1/4 W, carben 500 00274 00 1 81349 | RCOTGF274]
Al11R5 Res, 200 k ohms £5%, 1/4 W, carbon 500 00204 00 2 81349 | RCOTGF204)
AllR6 Res, 200 k ohms, same as AT1RS
AT1IRY Res, 392 k ohms, same as AI1IR2
AliR3 Res, 20 k ohms £5%, 1/4 W, carbon 500 60203 00 1 81349 | RCOVGEF203]
ALEYMI Qscillator, Crystal 490 (0002 00 1 18410 | 490 00002 00
2nd L.O. ASSEMBLY Al2
Al2 Circuit Card Assembly, 2nd L.O. 110 00143 00 1 18410 | 110 00143 00
A12C1 NOT USED
Al2C2 Cap, 10 yF £20%, 15 wvde, tantalum 640 00001 01 1 31433 | T355E106MO16AS
A12C3 Cap, 600 pF 3%, 100 wvde, silver mica 610 20600 21 1 57582 | KID13508]101
Al12C4 Cap, 200 pF £5%, 100 wvdc, silver mica 610 20200 21 1 57382 | KI>13201]101
Al2C5 Cap, 0.1 gF 210%. 30 wvde, mono 600 00015 01 4 31433 | C330C104K5R5CA
A12C6 Cap, 0.01 gF £10%, 50 wvde, mono 600 00015 02 1 51959 | 5028EMB0RDI03K
A12C7 Cap, 47 pF £3%, 100 wvde, silver mica B} 20047 21 1 37582 1 KDI154707101
Al20CS Cap, 0.1 gF, same as A12C5
Al12C9 Cap, 0.1 pF, same as A12C5
A12C10 Cap, 0.1 yF, same as A12C5
A12CRI1 Diode, volt var. cap, type MV1405 410 00032 01 1 04713 | MV1405
AlZlE Integrated Circuit, type 78LOS 431 00073 00 1 04713 | MC78LOSACP
Al1212 Integrated Circuit, type 4001B 430 00058 12 1 27014 | CD4001BCN
Al2L1 Coil, RF, 27 uH 701 00033 01 1 99845 | ES-2702L
Al12Q1 Transistor, NPN, type BCL69B 400 00029 00 1 25085 | BC169B
Al1202 Transistor, NPN, tvpe 2N3704 400 00013 00 1 27014 | 2ZN3704
A1203 Transistor, PNT, type 2N3702 400 00012 00 1 27014 | 2N3702
Al12R] Res, 100 k ohins +5%, 1/4 W, carbon 500 00104 00 1 81349 | RCOTCFL04]
Al12R2 Res, 47 k ohms +5%, 1/4 W, carbon 500 00473 00 2 81349 | RCOTGI333)
Al2R3 Res, 10 k ohms £5%, 1/4 W, carbon 200 00103 00 1 81349 | RCOTGFL03]
AlZR4 Res, 1000 ohms 5%, 1/4 W, carbaon 500 00102 00 1 81349 | RCOTGFI02]
Al12R5 Res, 2400 ohms £5%, 1/4 W, carbon 500 00242 00 i 81349 | RCOYGF472]
Al2ZR6 Res, 47 k ohins, same as A12R2
A12RY Res, 100 ohms +5%, 1/4 W, carbon 500 00101 00 1 81349 | RCOTGF101]
A12RS8 Res, 33 ohms £5%, 1/4 W, carbon 500 00330 00 I 81349 [ RCOTGF330]
A12RY Res, var. 2 Meg ohm £10%, 1/2 W, cermet 542 00003 06 13 32997 | 3386-W-1-205
AlIZY1 Crystal, Quartz, 4545 kifz, +0.005% 765 00007 00 1 18410 | 765 00007 00
CALIBRATION OSC ASSEMBLY Al4
Al4 Circuit Card Assembly, Calibration Osc 110 00149 00 1 18410 | 110 00149 00
Al4C1 Cap, 18 pF 3%, 100 wvdc, silver mica 610 20018 21 1 37582 | KID15180]101
Al14C2 Cap, 650 pF 15%, 100 wvdc, silver mica 611 20650 21 1 57582 | KD19651J101
AN4C3 Cap, 0.1 uF £10%, 50 wvde, mono 600 00013 01 2 31433 | C330C104K5R5C4
Al4C4 Cap, 10 uF, £20%, 15 wvde, tantalum 640 00001 01 1 31433 | T355E106MO16AS
Al4Ch Cap, 0.1 yF, same as A14C3
Aldll Integrated Circuit, type 4001B 430 00055 12 1 27014 | CI4001BCN
Al412 Integrated Circuit, T0-92 LM329B7 431 00084 00 i 27014 | LM329BZ
Al4R1 Res, 2000 ohms X1%, 1/8 W, metal film 511 22001 00 1 81349 | RLO7S2001F
Al4R2 Res, 1 Meg ohm 5%, 1/4 W, carbon film 500 00105 00 ] 8134% | RCOTGEL05]
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Al4R3 Res, 7500 ohms +53%, 1/4 W, carbon filin 300 00752 00 1 51349 | RCOTCFT52]
AT4R4 Res, 57.6 k ohms £J%, 1/8 W, metal film 511 25762 20 1 §1349 | RN33EST62F
Al4R5 Res, var, 20 k ohms £20%, 1/2 W, cermet 542 00003 09 1 32997 | 3386-W-1-203
Al4R6 Res. 187 ohms 1%, 1/8 W, metal film 511 21870 20 1 81349 | RNB331870F
Al4Y1 Crystal, Quartz, 250 kilz £0.01% 765 00011 00 18410 | 765 00011 00
POWER SUPPLY ASSEMBLY Alb

Al3 Power Supply Assembly A13 {115 vac operation) 120 00286 00 1 18410 | 120 00256 00
AlS Power Supply Assemnbly Al3 (230 vac operation) 120 00286 01 1 18410 | 120 00286 01

The Power Supply Assembly A15 consists of

Circuit Card Assembly Al and the following:
AlI5CRI Rectifier, Bridge, 200 PIV, 2 Amnp 410 00025 00 1 51589 | 5-6230
A5 Fuse, ML, Slo-blow, 3/8 A 723 00006 00 i 75915 1 313.375
AlSF2 Fuse, 3A 32V Auto Fuse 723 000F} 00 1 75915 | 237003
AlATL Transformer, Power with I'3 700 00032 01 1 00207 | 6oK18

(nsed in units with 115 vae operation)
Al5T1 Transformer, Power with I3 700 00032 01 1 00207 | 66K19
{used in units with 230 vac operation)
IST L.O. ASSEMBLY Al6

Als 1st 1..0O. Assemnbly 120 00216 00 | 18410 | 120 00216 00

The Ist L.Q). Assembly consists of cireunit

curd assemblies A9, A10 and the following:
Al6C1 Cap, Air, var. 4-143 pF 650 00012 00 1 18410 | 650 00012 00
Al6C2 Cap, Feed-thru, 0.001 gt 650 00003 00 2 59660 | CI187305
A16C3 Cap, Feed-thru, 3.001 yF, samc as A16C2
AleC4 Cap, 0.1 gF £10%, 30 wvde, mono 600 00013 01 1 31433 | C330CTMHMEKSRACY
Al8L1 Parasitic Suppressor 701 00066 00 1 15410 1 701 00066 00

INPUT ASSEMBLY Al7

Al7 Input Assembly 120 00204 00 1 18410 120 00204 00
Al7 Input Assembly, C-MSCG 120 80204 01 1 18410 | 120 00204 01

The Input Assemnbly consists of Circuit Card

Assemblies A2, Al4 and AZ24

ATTENUATOR ASSEMBLY AlS8

AlS Attenuator Assernbly 120 00218 00 1 18410 | 120 00218 00

The Attenuator Assembly consists of Cireuit

Card A3

AUTO RANGING ASSEMBLY Al9

Al9 Circuit Card Asscmbly, Auto Ranging 116 001735 00 1 18410 | 110 00175 00
A1OCL Cap, 0.1 pF £10£, 30 wvde, monae 600 00015 01 ] 31433 | C330CTMKSR5CA
A19C2 Cap, 0.1 yF, same as A19C]
AT9C3 Cap, 0.1 gF, same as A19C71
Al9CH Cap. 0.1 ulf, same as A19C]1
A19CS Cap, 0.1 gF. same as A19C1
A19C86 Cap, 10 gl £20%, 15 wvde, tantalum 640 00001 01 3 31433 | T355EE06MOIGAS
AL9CT Cap, 0.1 gF, same as A19C1
AL9CS Cap, 10 g, same as A19C6
A19C9 Cap. 0.1 gF, same as A19C1
AT9C10 Cap, | gF £20%, 100 wyvde. mylar 620 00023 00 | 14752 | 230BI1B105M
AT9CTTI Cap, 10 yF, same as A19C6
AlOC12 Cap, 0.1 pF, same as ATHC]
AI19CRI Dionde, silicon, type IN914A 410 00015 90 9 01295 INOL1A
AI9CRK2 Diode, IN914A, same as A19CRI1
A19CR3 Diode, ING14A, sume as ALISCRI
AI9CRY Diode, IN914A, same as AI9CRK]
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A19CRS Diode, IN9I4A same as A19CRI
AT9CR6 Diode, IN914A, same as AI19CR1
A19CRY Diode, IN914A | same as A19CRI
AJ9CRS Diode, 1NY914A, same as A19CR1
A19CRY Diode. IN9I4A, same as A19CR1
ALG11 Integrated Circuit, type 402918 430 00063 10 | 27014 | CDA029BCN
Al1912 Integrated Circuit, type 40490R 430 00107 11 1 27014 | CD4049CN
AT9I3 Integrated Circuit, type 4082B 430 0110 10 1 27004 | CD4082BCN
A1914 Integrated Circnit, type 4071B 430 00108 10 1 27014 | CDAOTIBCN
AlL9I5 Integrated Circuit, type 40818 430 00109 10 2 27014 ; CD4081BCN
Al916 Integrated Circuit, 1081B, same as A1915
A19I7 Integrated Circuit, type 4025B 430 00051 12 1 27014 | CD4023BCN
Al918 Integrated Circuit, type 40308 430 00052 10 1 27014 | CD4030CN
AT919 Integrated Circuit, type 4008B 430 00106 10 1 27014 | CD4008BCN
A19110 Intcgrated Circuit, type 43838 430 00111 10 ] 27014 | MM74C85N
Al9lil Integrated Circuit, type 40428 430 00089 10 1 27014 | CD4042BCN
AlYIL2 Integrated Circuit, type LM324N 431 00016 01 1 27014 | LM324N
A19113 Integrated Circuit, T(-92, 78L.10A 431 00060 00 1 01295 [ T8L10A
Al91 SKT, IC, 14-pin 0.128 1g 8§13 00023 00 2 32072 | CA-148-18D
Al9]2 SKT, IC, 14-pin (.128 1g, same as A19]1
A19P1 Plug, right angle, 8-pin 812 00082 08 L 00779 | 872338
AT90Q1 Transistor, NPN, tvpe 2N3704 400 80013 00 3 27014 | ZN3704
A190Q2 Transistor, 2N3704, same as A19Q1
Al19Q3 Transistor, PINP, type 2N5087 400 00021 00 1 7263 | 2NSOST
A19Q4 Transistor, PNP, type 2N3702 400 00012 00 1 27014 | 2N3702
A1905 Transistor, 2N3704, same as A19Q |
AT906 Transistor, NPN, tvpe MPSA14, Darlington 400 00049 00 8 04713 | MPSAT4
ATHQ7T Transistor, MPSAl4, same as A190Q6
Al18S0Q8 Transistor, MPSA 14, same as A190Q6
Al909 Transistor, MPSA14, same as AI9Q6
A19Q10 Transistor, MPSA14, same as A19Q6
A19011 Transistor, MPSA 4, same as A1906
AI90Q12 Transistor, MPSA14, same as A19Q6
A15Q13 Transistor, MPSA14, same as A1906
Al9R1 Res, 100 k ohms £3%, 1/4 W, carbon film 500 00104 00 13 81349 [ RCOTGI104]
AT9R2 Res, 100 k ohms, same as A19R1
A19R3 Res, 100 k ohms, same as A19R1
Al9R4 Res, 100 k ohms, same as A19R1
A19R5 Res, 100 k ohmns, same as A19R1
AlBR6 Res, 47 k ohms 5%, 1/4 W, carbon film 500 00473 00 4 81349 | RCOTGF473]
A19R7 Res, 47 k ohimns, same as A19R6
AI9RS Res, 86.6 k chms £1%, 1/8 W, metal film 511 28662 00 1 X1349 | RLOTS8662F
Al9RY Res, 12,1 k ohms +1%, 1/8 W, metal film 511 21212 00 1 81349 | RLO7S1212F
AI9R]JO Res, 19.6 k ohins +1%, 1/8 W, metal film 511 21962 00 1 81349 | RLOTS1962F
AlYR11 Res, 1330 oliuns £1%, 1/8 W, metal film 511 21331 00 3 81349 [ RLO7S1331F
AISR12 Res, 47.3 k ohms £1%, 1/8 W, metal film 511 24752 (00 1 81349 | RLO7S4752F
AT9R13 Res, 10 k ohms 5%, 1/4 W, carbon filin 300 00103 00 1 §1349 | RCOTGF103]
AI9R14 Res, 32.3 k ohmus £1%, 1/8 W, metal film 511 25232 00 1 51349 | RLO7S5232F
AT9RIS Res, 1300 ohms £3%, 1/4 W, carbon film 500 00132 00 1 81349 [ RCO7TGF132)
Al9R16 Res, 47 k ohms, same as A19R6
AI9R17 Res, 47 k ohms, same as A19R86
A19R18 Res, 100 k ohms, same as AT9R1
A19R19 Res, 100 k ohms, same as A19R1
AI9R20 Res, 100 k ohins, same as A19R1
Al9R21 Res, 100 k ohms, same as A19R1
A19R22 Res, 100 k ohms, same as A19R1
A19R23 Res, 100 k ohms, same as A19R1
AI9R24 Res. 100 k ohms, same as A19R1
AI9R25 Res, K0 k ohms, same as AT9R1
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LEVEL DETECTOR ASSEMBLY A2l
A2l Circuit Card Assembly, Level Detector 110 00146 (1 1 18410 | 110 00146 01
A2l Circuit Card Assembly, Level Detector, C-MSG 110 00146 02 | 18410 110 00146 02
A21CI Cap, 0.001 pt" £10%, 50 wvdc, mono 600 00015 03 1 31433 | C322C102K2R5CA
A21C2 Cap, 0.1 gF £10%, 30 wvde, mono 600 00015 01 12 31433 | C330CH4KIRACA
A21C3 Cap, 1.0 gt +5%, 100 wvde, MONO 601 00012 00 3 31433 | C30C104]1G5CA
A21C4 Cap, 390 pF 5%, 100 wvde, silver mica 610 20390 2] 1 57582 | KD13391j101
A21C5 Cap, 0.1 yF, same as A21C2
A21C6 Cap, 1.0 gF +20%, 35 wvde, tantalum 640 00001 03 4 31433 | T335A105MO35AS
A21CT Cap, 1.0 yF, same as A21C6
A2108 Cap, 047 uF £20%, 35 wvde, tantalum 640 00001 06 1 31433 | T335A474MO35AS
A21C9 Cap, 1.0 yI’, same as A21CH
A21C10 Cap, 1.0 yF, same as A21C6
A21CI1L Cap, 0.1 g¥, same as AZ1C2
A21CI12 Cap, 0.1 g¥, same as AZ1C2
A21C13 Cap, 10 uF £20%, 15 wvdc, tantalum 640 00001 01 6 31433 | T353K106MO16AS
A21C14 Cap, 0.1 g¥, same as AZ1C2
A21C15 Cap, 0.1 g4¥’, same as A21C2
A21C16 Cap, 0.1 yF, same as A21C2
A21C17 Cap, 10 gF, same as A21C13
A21C18 Cap, 0.1 gF, same as AZ21C2
A21C19 Cap, 10 uF, same as A21C13
A21C20 Cap, 0.1 gF, same as A21C2
A21C21 Cap, 0.1 gF, same as A21C2
A21C22 Cap, 10 yF, same as A21C13
A21C23 Cap, 0.1 pF, same as A21C2
A21C24 Cap, 10 gF, same as A21C13
A21C25 Cap, 10 y¥, same as A21CL3
A21C26 Cap, 0.1 yF, same as A21C2
A21C27 Cap, 100 g¥F £10%, 25 wvde, clect’c 630 00009 00 1 56289 | 630D163
A210C25 Cap, 0.1 gF, same as A21C3
A21C29 Cap, 0.1 yF, same as AZ1C3
A2ICRI Diode, silicon, type 1N457 410 60031 00 1 04713 | 1N457
A21CR2 Diode, type 1INS14A 410 00013 00 3 01295 | INGI4A
A21CR3 Diode, IN914A, same as A21CR2
A2ICR4 Diode, Stabistor IN517Y Installed as required 410 00041 00 1 12969 | IN3179
AZ21CRS Diode, IN9I4A, same as AZ1CR2
A2lIl Integrated Circuit, type 311N 431 00053 01 2 27014 | LM3IIN
A21T2 Integrated Circuit, type 358N 431 00054 00 2 04713 § LM358N
A2113 Integrated Circuit, 311N, same as A2111
A2114 Integrated Circuit, tvpe 4081B 430 60109 10 1 27014 § CD4081BCN
A2115 NOT USED
A2116 Integrated Circuit, type 4020B 430 00060 10 2 27014 | CD4020BUN
A2117 Integrated Circuit, 4017B 430 00030 10 2 27014 | CD4017BCN
A2118 Integrated Circuit, tvpe 4013B 430 00048 10 3 27014 | CD4013BCN
A2119 Integrated Circuit, type 43188 430 40009 10 1 27014 | CD4518BCN
A21110 Integrated Circuit, 40138, same as A2118
A21111 Integrated Circuit, 4013B, same as A2118
A21I12 Integrated Circuit, type 43208 430 00101 10 1 27014 | CIMB20BCN
A21T13 Integrated Circuit, 40208, same as A2116
A2lll4 Integrated Circuit, 338N, same as A2112
A21115 Integrated Circuit, 4017B, same as A2117
A21116 Integrated Circuit, type T5L05A 431 060009 60 1 01295 | T5LOSA
A21]1 SKT IC 14-pin 0.128 1g 831 00023 00 1 52072 | CA-145-TSD
A2101 Transistor, FET, 2N5484, sclected 400 60001 (1 1 18410 | 400 00001 01
AZ2102 Transistor, PNP, type 2N3702 400 00012 60 | 27004 | 2N3702
A21(Q3 Transistor, NPN, type 2N3704 400 00013 00 2 27014 | 2N3704
A2104 Transistor, 2N3704, same as A21(Q3
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A210Q5 Transistor, NPN, type 2N3308 400 00023 00 1 27014 | 2N5308
A2106 Transistor, PNP, type 2N5087 400 60021 00 1 07263 | 2N3087
A21R1 Res, 10 k ohms £5%, 1/4 W, carbon 500 00103 00 4 81349 | RCOTGF103]
AZ21R2 Res, 1000 ohms +5%, 1/4 W, carbon 500 00102 00 3 81349 | RCOTGF102]
A21R3 Res, var. 5 k ohms £10%, 1/2 W, cermet 542 00003 03 i 32997 | 3386-W-1-502
A21R4 Res, 100 k ohms £5%, 1/4 W, carbon 500 00104 00 4 81349 | RCOTGF104]
AZ1R5 Res, 10 k ohms, same as A21R1
A21R6 Res, 1000 ohms, same as A21R2
A2IR7 Res, 100 k ohms, same as A21R4
A21RS& Res, var. 500 k ohms +10%, 1/2 W, cermet 542 00003 12 1 325997 | 3386-W-1-504
A21R9 Res, 4.7 Meg ohms +5%, 1/4 W, carbon 500 00475 00 2 81349 | RCOTGF475]
AZIRI10 Res, 4.7 Meg ohms, sarme as A21R9
A21R11 Res, var. 2 k ohms +10%, 1/2 W, cermet 542 00003 02 2 32997 | 3386-W-1-202
A21R12 Res, 9530 ohms £1% 1/8 W, metal film 511 29531 20 1 81349 | RN55E9530F
AZ1R13 Res, 48.7 k ohms 1%, /8 W, metal film 511 24872 10 I 81349 | RN55C4872F
A21R14 Res, 1000 ohms +1%, 1/8 W, metal film 511 21001 10 1 §1349 | RN55CIL001TF
A21R15 Bes, 2000 ohms £5%, 1/4 W, carbon 500 00202 00 3 81349 | RCO7TGF202]
A21R16 Res, 100 k ohms %1%, 1/8 W, metal filn 511 21003 00 1 81349 | RLO7S1003F
A21R17 Res, 22 k ohms +5%, 1/4 W, carbon 500 00223 00 1 81349 | RCOTCF223]
A21R18 Res, 11 k ohms 5%, 1/4 W, carbon 500 00113 00 1 81349 | RCOTGF113]
A21R19 Res, 28 k ohms £1%, 1/8 W, metal film 511 22802 00 1 81349 | RLO7TS2802F
A21R20 Res, 4700 ohins +5%, 1/4 W, carbon 500 00472 00 2 81349 | RCOTCF472)
A21R21 Res, 47 k ohms 5%, 1/4 W, carbon 500 00473 00 2 81349 | RCO7GL473]
A21R22 Res, 43 k ohms £5%, 1/4 W, carbon 500 00433 00 1 81349 | RCOTGF433)
A21R23 Res, 91 k ohms +3%, 1/4 W, carbon 500 00913 00 1 81349 | RCOTGF913]
A21R24 Res, 2000 ohms, same as A21R15
A21R25 Res, 4700 ohms, same as A21R20
A21R26 Res, 100 k ohms, same as A2Z1R4
A21R27 Res, 100 k ohms, same as A21R4
A21R28 Res, 51 k ohms 5%, 1/4 W, carbon 500 00513 00 2 81349 | RCO7GF5137
AZ21R29 Res, 2000 ohms, same as A21R15
A21R30 Res, 51 k ohms, same as A21R28
A21R31 Res, 430 ohms +5%, 1/4 W, carbon 500 00431 00 1 81349 | RCOTGF431]
AZ21R32 Res, 10 k ohms, same as A21R]
A21R33 NOT USED
AZ21R34 Res, 1000 ohms, samc as A21R2
A21R35 Res, 47 k ohms, same as A21R21
A21R36 Res, 470 ohms £5%, 1/4 W, carbon 500 00471 00 2 81349 | RCOTGF471]
A21R37 Res, 470 ohins, same as A21R36
A21R38 Res, 4300 ohms +5%, 1/4 W, carbon 500 00432 00 1 81349 | RCOTGF432]
A21R39 Res, 10 k ohms, same as A21R1
A21R40 Res, var. 1 Meg ohm +10%, 1/2 W, cermet 542 00003 10 1 32997 | 3386-W-1-105
A2IR41 Res, 390 ohms 5%, 1/4 W, carbon 500 60391 00 1 81349 | RCOTGF391]
A21R42 Res, selected and installed during test 500 series 1 18410 | 500 series
A21R43 Res, 110 ohms +5%, 1/4 W, carbon 500 00111 00 1 81349 [ RCO7GF111]
AZ21R43 Res, 750 ohms £5%, 1/4 W, carbon 500 00751 00 1 81349 | RCOTGFT51]
(for C-MSG units)
A21R44 Res, 1000 ohms, same as A21R2
A21R45 Res, 2400 ohms £5%, 1/4 W, carbon 500 00242 00 1 81349 | RCOTGF242]
A21R46 Res, var. 2 k ohins, same as A21R11
A2]IR47 Res, selected and installed during test 500 scries 1 18410 | 500 series
As required for C-MSG
LEVEL COUNTER/AUTO OFF ASSEMBLY A22
A22 Circuit Card Assembly, Level Counter/Auto OFff 110 00176 00 1 18410 | 110 00176 00
A22C1 Cap, 47 ut £20%, 25 wvde, elect’c 630 00004 01 1 23088 | B41316
A22(C2 NOT USED
A22C3 Cap, 10 #F £20%, 15 wvde, tantalumn 640 00001 01 3 31433 | T355E106MOI6AS
A22(C4 Cap, 10 4F, same as A22C3
A22C5 Cap, 0.1 gF £10%, 50 wvde, mono 600 00015 01 4 31433 | C330CI04K5R5C4
A22CH Cap, 10 uF, same as A22C3
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A22CT Cap, 0.1 gF, same as AZ2C5
A22C8 Cap, 0.1 p¥, same as A2205
A22C9 Cap, 0.1 pF, same as A22C5
A22CRI Diode, type IN914A 410 00015 00 3 01295 | INJ14A
AZ2(CRZ Diode, IN#14A, same as A22CR1
A22CR3 Diode. IN914A, same as A22CRK1
A22CR4 Diode, IN914A, same as A22CR1
A22CRS Diode, IN814A, same as A22CRI1
A2211 Integrated Circuit, DIP, type 40298 430 000683 10 3 27014 | C1M029BCN
A2212 Integrated Circuit, 40298, same as A2211
A2213 Integrated Circuit, 40298, same as A2211
A2214 Integrated Circuit, DIP, type 40138 430 00048 10 1 27014 | CI4013BCN
A2215 Integrated Circuit, DIP, type LM3893N 431 00066 01 1 27014 | LM393N
A22K1 Relay Latching 4A 705 00004 01 1 61529 | S4EBRL2-DCIZ2V
A22P1 Plug 26-pin lleader Assy 812 00081 26 ] 00779 | 872246
A220Q01 Transistor, silicon, NPN, type 2N3308 400 00025 00 1 97014 | 2N53308
A22R1 Res, 33 ohms +3%, 1/4 W, carbon 500 00330 00 1 81349 | RCO7TCGF330]
A22R2 Res, 150 k ohms 5%, 1/4 W, carbon 500 00154 00 1 81349 | RCOTGE154]
A22R3 Res, var, 20 k ohms £10%, 1/2 W, cermet 542 00003 09 1 32997 3386-W-1-203
A22R4 Res, 43 k ohms +5%, 1/4 W, carbon 500 00433 00 1 81349 | RCOTGE433]
A22R5 Res, 20 k ohms £5%, 1/4 W, carbon 500 00203 00 2 81349 [ RCO7TGF203]
A22R6 Res, 6800 ohms £5%, 1/4 W, carbon 500 00682 00 1 51349 | RCOTCGF682]
A22RT Res, 3000 chms +3%, 1/4 W, carbon 300 00302 00 i 81349 | RCOTGE302]
AZ2RY Res, 20 k ohms, same as A22R5
A22R9 Res, 10 k ohms 5%, 1/4 W, carbon 500 00103 00 1 51349 | RCOTCF103]
A22R10 Res, 10 Meg ohms 5%, 1/4 W, carbon 500 00106 00 1 81349 | RCO7GL106]
LEVEL DISPLAY ASSEMBLY A23
A23 Cireuit Card Assernbly, Level Display 110 00148 00 ] 18410 | 110 00148 00
A23C1 Cap, 200 pt £5%, 100 wvde, mica 610 20200 21 1 57582 | K1215201]101
A23C2 Cap, 10 4F £20%, 15 wvdc, tantalom 640 00001 01 2 31433 | T355E106MO16AS
A23C3 Cap, 0.1 gF £10%, 30 wvde, mono 600 00015 01 2 31433 | C330C104K5R5CA
A23C4 Cap, 10 gF, same as A23C2
AZ3(5 Cap, 0.1 gF, samc as A23C3
A23CR1 Diode, LED red 410 00044 00 1 28480 HI.MP-3316
A23CR2 Diode, LED yellow 410 00044 01 1 28480 HLMP-3416
A23DHI1 Heater, LCD 440 00003 01 1 50157 | CDHO0114
A23I1 Integrated Circuit, type 40308 430 00052 10 1 27014 | CD4030CN
A2312 Integrated Circuit, type 45438 430 00072 10 3 27014 | CD4543BCN
A23I3 Integrated Clircuit, 43438, same as A2312
A2314 Integrated Circuit, 4343B, same as A2312
A2315 Integrated Circuit, 3.5 digit LCD 430 001035 00 18410 | 430 00103 00
A23]1 Connector Assy receptacle 13-pin 813 00022 13 2 00779 | 878798
A23RI Res, 13 k ohms +5%, 1/4 W, carbon 500 00133 00 1 81349 | RCO7GEL33]
NOISE COMPENSATION ASSEMBLY A24
A24 Circuit Card Assembly, Noise Compensation 110 00151 01 1 18410 | 11000131 0j
A24R1 Res, var. 100 K ohm £10%. 1/2 W, cermet 542 00003 11 3 32997 | 3386-W-1-104
A24R2 Res, var, 100 K ohm, same as AZ4R1
A24R3 Res, var. 20 K ohm £10%, 1/2 W, cermet 542 00003 09 1 320097 | 3386-W-1-203
A24R4 Res, var. 100 K ohm, same as A24R1
A21RS Res, var. 10 K ohm £10%, 1/2 W, cermet 542 00003 05 i 32097 3386-\W-1-103
A24R6 Res, var. & K ohm +10%, 1/2 W, cermet 542 00003 03 1 32997 | 3386-W-1-502
AZ24R7 Res, 4700 ohim £3%, 1/2 W, carbon 500 00472 00 1 81349 | RCOTGEF172]
A4 Circuit Card Assy, Noise Compensation, C-MSG 110 00151 02 1 18410 | 110 (0151 02
AMR1 NOT ESED

9-18

1-92



PARTS LIST

QTY/ MFR

REF DES| DESCRIPTION RYCOM NO. | ASSY | CODE ; MFR PART NUMBER
A24R2 NOT USED
A24R3 Res, var. 20 K ohm £10%, 1/2 W, cermet 542 00003 09 2 32997 [ 3386-W-1-203
A24R4 NOT USED
AZ4R5 Res, var. 20 K ohmn, same as A24R3
A24R6 Res, var. 10 K ohm £10%, 1/2 W, cermet 542 00003 05 1 32097 [ 3386-W-1-103
A2RT NOT USED

AFC LOWPASS FILTER ASSEMBLY A25
A23 Circuit Card Assetubly, A¥C Lowpass Filter 110 00153 G0 1 18410 | 110 00133 00
A25C1 Cap, 0.1 yF £10%, 50 wvdce, mono 600 00015 01 4 31433 | C330C14KSR5CA
A25C2 Cap, 0.1 uF, same as A25C1
A25C3 Cap, 0.1 gk, same as A25C1
A25C4 Cap, 0.1 gF, same as A25C1
A2511 Integrated Circuit, type 358N 431 00034 00 1 04713 | LM358N
A25R1 Res, 470 k ohms 3%, 1/4 W, carbon 500 00474 00 1 81349 | RCOTGF474]
A25R2 Res, 240 k ohins £3%, 1/4 W, carbon 500 00244 00 1 81349 | RCOTCF244]
A25R3 Res, 160 k ohms £5%, 1/4 W, carbon 300 00164 00 1 81349 | RCOTCF164]
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FIGURE 10-11 FIGURE 10-12
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CHAPTER 11
CIRCUIT ELEMENTS

11.0 DIGITAL INTEGRATED CIRCUIT DESCRIPTION
The following is a functional description of the digital inte- TRUTH TABLE
grated circuits used throughout the 6040. These descriptions are
provided as an aid in the trouble shooting of the various circuit C]-n B A Cout )
boards. CMQOS circuits are discussed first, followed by a discus-
sion of Low Power Schottky TTL circuits. ] 0 0 0 0
0 0 1 0 1
0 1 J 0 1
11.0.1 4000 SERIES NOR-GATES 0 1 1 H )
A positive logic NOR-gate will only have a hi output when all
inputs are lo. Any hi input forces a lo output. 1 0 0 0 1
1 0 1 1 0
1 1 G 1 G
1 1 1 1 1
=10 1 = HI

2 14
2] 13

FIGURE 11-2a
3 12
4 il
5 10
8
hd

BLOCK DIAGRAI

B |

VSS 4 O O I T "A:JA\L_;TEEPEEERY © 14 Lot
|
FIGURE li-la B4 152
ADEER 13 54
B 10
I Cd
Bi 20
| ﬁ VDD Angzu S -
o 13 R3 30
3 i2 t
] [ B2 40 |
4 Ll ADDER 0 11 57
I T 22 50 ‘
5 10 —
t2
6 | 9 oS
- 8 AD?ER 0 10 Sl
Vgs 1 — K 70
40 25 ] Vpp - Fin 16
- ¥gg = Pin 8
in 90—
FIGURE 11-1b
FIGURE 11-2b
11.0.2 4008 4-BIT FULL ADDER
The 4008 generates the sum of two 4-bit binary numbers.
Inputs include the 4-bit sets of bits to be added, Al to A4 and Bl 11.0.3 4000 SERIES NAND-GATES
to B4 and a “carry in” bit. Outputs include the four sum bits, 51 to A positive logic NAND-gate will only have a lo output when
5S4 and a “carry out”. all inputs are hi. Any lo input forces a hi output.

3-84 11-1
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FIGURE 11-3a
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A/
53 4023

FIGURE 11-3b

11.0.4 4013 D FLIP-FLOP

The 4013 is an edge triggered Flip-Flop which is clocked by a
rise of the signal at the clock input. Following a clock input and
assuming lo state set and reset {clear} inputs, the QQ output will be
equal to the D input at the time of the clocking. A hi set input
forces a hi () output and a hi reset {clear) input forces a hi Q
output.

Vg P ]

4013

FIGURE 11-4a
11-2

4013 TRUTH TABLE
cLlolrfs]aiQ
~|lololojo {1
| 1jolo}l o
~| x| 0|0 [Hhanee
x|[x|[1|lo]lo]
x| xlo |t |1 |o
xIx v [ ]
X = DON'T CARE
0=10
| = HI

FIGURE 11-4b

11.0.5 4015 DUAL SHIFT REGISTER

The 4015 consists of two four-bit serial shift registers with
parallel outputs. The registers respond to the rising edge of the
clock signal. On each clock signal the output of a particular flip-
flop is shifted to the succeeding flip-flop (Q1 to Q2 ete). The first
flip-flop accepts the data input to be presented at the Q1 output.
A hi reset input clears all the flip-flops of a register forcing all
outputs to a lo state.

B8LOCK DIAGRAM

Ql 5
7=—0D
Q2+—4
Q3 |—3
9= CL
Q4 (— 10
R
1
QIr—I3
15— 10
Qz— 12
Q3r—1li
I—/CL
Q42
R ]
—_ 1
Vpp = Pin 18
Vgg © Pin 8

FIGURE 11-5a

—
TRUTH  TABLE
cLe o R [ Qn
e o o o On|
e | o} I Q-
\_ X 4] @l Qn {No change)
X X 1 o] o]

A Level change
X Don't care cose

FIGURE 11-5b
3-84



11.0.6 4017 DECADE COUNTER

counts 0-4. A hi reset input places the counter in a 0 count state.

The unit counts when the Count Enable input is lo and a rise of

This decade counter has ten decoded outputs, one of which is
hi for each count. The unit also has a carry output which is hi for

DECADE COUNTER

| 2 [
Qs Ql Q7

Q3

the count input occurs or, when the Count Enable input is hi and
a fall of the Count Enable occurs.

LARRY

D a- e
R R
I ]
Q0 Qs Qz QB Q4
3 5 4 9 10
FIGURE 11-6a
TIMING DIAGRAM
o 4 LT LT LT LU L L LU
RESET |
ENABLE !
TRUTH TABLE
CLOCK DECODE
0z 3 ] [ CLOCK ENABLE RESET OUTPUT = n
a4 [ 0 X 1
X I
o5 r;_147 &) n
X X | Qo
e [e]
_ S 0 0 n+ |
Q7 ! I TN X 0 n
Qs [e] X 7 o] n
s ! TN 0 n+l
as
ca X = Don't care if n <=5 Carry = “1", Otherwise = "0"
out 1 -
FIGURE 11-6b FIGURE 11-6¢
3-84 11-3



11.0.7 4020 14 STAGE RIPPLE COUNTER
This counter consists of 14 ripple-carry binary counter stages.

TRUTH TABLE

The counter is reset to its “all zeros” state by a hi on the reset

input. The counter is advanced one count on the negative-going CLOCK RESET QUTPUT STATE
transition of each input pulse. A binary up count takes place as
each stage changes state; each time the preceding stages goes . 0 NO CHANGE
from a hi to lo output state. ADVA NCE ‘-T-O
N 0 NEXT STATE
X , ALL OUTPUTS
ARE LOW
X = DON'T CARE
, ) ) . ;szwf« omcnliu " . ‘ ] O = LO

R R Bk Bk Wl et ke 1 SN Sl Ml Sl Ml Wi il | = Hi

-; N e T T T R T S TS I

L. [ SR I AR S I I S S

eSS o S N Uy B O s B S S

[ B U DU SN, I S, S S

. e FIGURE 11-7C

o - "t L 1 T

: ; e TR TS S S S

e s s T S S

o e — A T S

0z [ [ S S
- -

—

FIGURE 11-7a

LOGIC DIAGRAM

11.0.8 4023 (see section 11.0.3}
11.0.9 4025 {see section 11.0.1)

CLOCK 10

RESET 1|o—-|>0—~D&

al 04 Q5 a2 Qi3
Is 7 IS TI Iz
¢ el—+dc oioc Q -dqc @ c @ c aq
) cp @ Cpo Cgpof—-—c g0 cgpo C g
Q5 =PINd Q9 = PIN I2 vpp = PIN 16
Q7 =PING  GIO= PIN 14 Vgg = PIN 8

Q8 =PIN I3 Qll= PINIS

FIGURE 11-7b
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11.0.10 4029 PRESETTABLE U7/DOWN COUNTER

The 4029 is a four stage counter which will count up with a hi
Up/Down input and count down with a lo Up/Down input. A
count change takes place when the “carry-in” input is lo and a rise

JAM INPUTS
v Y S BINARY/
DD CLOCK Q3 P3 P2 Q2 UP/DOWN DECADE
16 15 14 13 i2 il 10 9
[ 2 3 4 5 6 7 8
PRESET Q4 P4 Pl CARRY QI CARRY Vgg
ENABLE e——  |IN ouT
JAM INPUTS

FIGURE 11-10a

TIMING DIAGRAM

wo U RRRR R RR

CARRY IN

occurs on the clock input. The counter is set to the count deter-
mined by the preset inputs (P1, P2, P3 and P4) when the preset
enable {PE} input goes hi. A hi on the B/D input forces the
counter to count in a binary mode while a 1o B/D input forces the
counter to count in a BCD mode.

TRUTH TABLE

Cl |U/D| PE |B/D ACTION

i X 0] X NO COUNT

0 | 0 0 COUNT UP (DECADE)

0 | 0 ] COUNT UP {BINARY)

0 0 0 0 COUNT DOWN (DECADE}

o] 0 0 | COUNT DOWN (BINARY)
X X I X PRESET
X = DON'T CARE

TRANSITIONS CCCUR ON CLOCK RISE

FIGURE 11-10b
4029

[

UP/ DOWN

RESET

Pe | ] [T1

Pl

Vpp (HD

P2

F3

Vgg (LO)

P4

Qi

Q2 i

Q3 i

Q4

EARRY OUT _]

COUNT 5 B 7 8 9 10 I 12 13 13 15 9

FIGURE I11-1ic

3-584
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11.0.11 4030 EXCLUSIVE-OR GATE

An EXCLUSIVE-OR gate is a two input device. The output
will be hi only when there is a single hi input. In order to have a
single hi input, the inputs must be different. The output will be o
when both inputs are the same.

CralE

| |
A .__iVDD
2 w 13
B b
g = | 12
4 11
5 10
6 :ID' 9
7 8
Vgg — 8
4030

FIGURE 11-11a

4030 TRUTH TABLE

A B J
0 o 0
{ 0 I
0 | I
I ! 0
0=L0

b= HI

FIGURE 11-11b

11.0.12 4042 QUAD CLOCKED “D” LATCH

This quad latch contains four latch circuits, each strobed by a
common clock. Complementary outputs are available from each
circuit. The clock polarity (high or low) used to strobe data
through the latches can be reversed using the polarity input.
Information present at the data input is transferred to outputs @
and Q during the clock level which is determined by the polarity
input. When the polarity input is in the logic 0" state, data is
transferred during the low clock level, and when the polarity
input is in the logic “1” state the transfer occurs during the high
clock level.

11-6

::: s
PRl D

OBIT LIAGRAN
ERe I\: o 71 -~ O s
. L ?
i /} e I — . ——J i
[ N — -
= CPW%L> T ____-H-Y f ; 740 ¢
¢ o
0 - in Ik
3 o s
L s ¥
Oﬁiy —_— LaTE —’- —0 @
) —015 s
FIGURE 11-12a
TRUTH TABLE
CLOCK POLARITY Q
0 0 DATA
e 0 LATCH
1 1 DATA
- 1 LATCH

FIGURE 11-12b

11.0.13 4049 HEX BUFFER
The 4049 is a hex inverter/buffer. Each circuit converts a hi

input to a lo output and converts a lo input to a hi output,

LOGIC DIAGRAM

11

10

12

14

VYV YYY

15

FIGURE 11-13a

= Pin 13, 16
= Pin 8
= Pin 1
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11.0.14 4066 QUAD ANALOG SWITCH/QUAD MULTI-
PLEXER

This quad bilateral switch consists of four independent
switches capable of controlling either digital or analog signals. A
hi control input generates low impedance between the in/out and
out/in terminals while a lo control input generates a high
impedance between the two terminals.

LOGIC DIAGRAM AND TRUTH TABLE
{1/8 of device shown)

IN/OUT O—

%—Q QUT/IN

CONTROL

>

FIGURE 11-14a

CONTROL SWITCH

0 OFF
1 ON

LOGIC DIAGRAM RESTRICTIONS
Vss ¥y Yo
Vg5 Vour Voo

YeoNTROL Vin TO Vgyr RESISTANCE

Vog 109 OHMS TYP

L 3 x 102 OHMS TYP
FIGURE 11-14b

BLOCK DIAGRAM

13
o——1

—

CONTROL
2

—0 0T 1

IN1 O—

CONTROL 2
3

——O QUT 2

INZ2 O——

CONTROL 3
5 0UT 3

IN3 O———

12
CONTROL 4 O——

o 10
VDD = Pin 14 f—-—"-=0_C 0UT 4

o 11
Veg = Pin 7 N4 O———

FIGURE 11-14¢

11.0.15 4067 ANALOG MULTIPLEXER/DEMULTIPLEXER

The 4067 is a digitally controlled analog switch having low
ON impedance, low OFF leakage current, and internal address
decoding. Tt is a 16-channel multiplexer with four binary control
inputs, A, B, C, D, and an inhibit input, arranged so that any
combination of the inputs selects one switch.

.@@@@@@@@@@@.@@@
@*c Rl |
al . —
ol . —

i

=
=

Eia

—®CEG :.1

éEEég‘g LOGIC BIAGRAM B : ’;‘: -‘l‘i”"“‘

FIGURE 11-15a
TRUTH TABLE
SELECTED

A B c D | INH | cHANNEL
X X X X 1 NONE
0 0 0 0 0 0
1 0 0 Q 0 1
0 1 0 0 0 2
1 1 0 0 Q 3
0 C 1 ¢ Q 4
1 0 1 0 0 5
0 1 1 0 0 6
1 1 1 0 0 7
0 a 0 1 0 3
1 4] 0 1 0 g
0 1 Q 1 0 10
1 1 0 1 0 11
0 o i 1 0 12
1 0 1 1 Q 13
Q 1 1 1 0 14
1 1 1 1 1 15

FIGURE 11-15b
11-7



11.0.16 4071 QUAD 2-INPUT “OR” GATE 2 ——
A positive logic OR gate will have Hi output when any input is 3
Hi. A Lo output is generated only when all inputs are Lo.
o
T
4071
5

T

Vo = Pin l4

) >— -
) e
] >—

2 g Ves = Pin 7 1
12
iz LOGIC DIAGRAM
N 11 Vpp = Pin 14
b 4082

Vgg = Pin 7
LOCIC DIAGRAM

FIGURE 11-16a FIGURE 11-17b

11.0.18 4085 DUAL 2-WIDE 2-INPUT AND-OR-INVERT
GATE

The 4085 contains a pair of AND-OR-INVERT gates, each
consisting of two 2-input AND gates driving a 3-input NOR gate.
The 4085 also has individual inhibit controls. An output will be Lo
anytime the inhibit input is Hi or any pair of AND gate inputs are
both Hi. An output will be Hi only when the inhibit input is Lo
and each ANI) gate has at least one Lo input.

FUHCTIONAL DIAGRAIT

INH1BIT 10

11.0.17 4000 SERIES AND GATES A 2
A positive logic AND gate will only have a Hi output when all 81 :D—_‘
inputs are Hi. Any low Lo input will generate a Lo output. 3 -

o 12
4081 o1 13
| ——
[ — 3
5 —
4 INHIBIT -
fy ——— !
§—— _
i Bz
8] £z
12— %%
11
Py —— ‘e
LOGIC DTAGRAM
'.'5]\_ - orinoa R Luhlin 1 - Plad
cir i Fo= INHIBIT « AB - 00 LGGIC O = L3h
s Fin
FIGURE 11-17a FIGURE 11-18a
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11.0.19 4518 DUAL BCD UP COUNTER

0 count. A count will be clocked when the clock input rises and

The 4518 consists of two four-stage counters. These BCD the enable input is hi or when the enable input falls and the clock
counters will advance from a decimal 9 count in binary code to a input is lo. A hi reset input forces the counter to 0 count output.

BLOCK DIAGRAM

TRUTH TABLE

CLO?K : Qi 3 CLOCK ENABLE RESET ACTION
:>_ c @z—=C4 s | o INCREMENT COUNTER
2 O~ QI—0s5
ENABLE 0 RN 0 INCREMENT COUNTER
04l—06
il O X o NO CHANGE
e | X e 0 NO CHANGE
0 0 NO CHANGE
CLogK o o _/
. >c l a2 - [ . 0 NO CHANGE
0o ¢ o X x ! Q! THRU Q4 =0
ENABLE Q4b—01a X = DON'T CARE
i 0:=L0
150 4[ t = HI
Voo =PIN |6
VggPIN & FIGURE 11-19b
FIGURE 11-19a
TIMING DIAGRAM
Pl sl oa ] os 6 7 .8 g el 2 6 17 18

ENABLE ‘ i ; ‘ i ; | ’ -
o | I s o O

RESET —I I I : ; | .
i . 1 : ' '
i H ]

04 ! : : ! j | [

FIGURE i1-19¢
3-84
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11.0.20 4520 DUAL BINARY UP COUNTER

The 4520 consists of two four-stage binary counters. A count

BLOCK DIAGRAM

will be clocked when the clock input rises and the enable input is
hi or when the enable input falls and the clock input is 1o, A hi

TRUTH TABLE

reset input forces the counter to a ) count output.

CLOCK ENABLE RESET ACTICN
CLO([)K QI b0 3 :
O—{ >O—j o2 . e | ¢ INCREMENT COUNTER
20 ¢ o3 o5 0 ™ 0 INCREMENT COUNTER
ENABLE . 0s—o0s —_ X ] NO CHANGE
| X S 0 NC CHANGE
70
A s 0 NC CHANGE
CLOCK | TN 0 NO CHANGE
9 QI —0u
}C ez —012 X X [ Ql THRU G4 =0
gl a3—013 X = DON'T CARE
Q4—014 0=L0
R
] I = HI
15 O-
Vpp =PINIE FIGURE 11-20b
Vgg =PIN 8
FIGURE 11-20a
TIMING DIAGRAM
2 31 4 5 6 718 S 110 [ 11 [ 12| 13114 |15 (| 16 | 17
EREENRERNERREEEE
RESET
ilo2y 34 s 6| 78 ta 1121314 [15] 01 304
(! l
0z
03
04

11-10

FIGURE 11-20c




11.0.21 4543 BCD-TO-SEVEN SEGMENT LATCH/DE-
CODER/DRIVER

The BCD-to-seven segment latch/decoder/driver provides
the functions of a 4-bit storage latch and an 8421 BCD-to-seven

LOGIC

Vpp = PIN 18

Vgs = PIN 8

segment decoder and driver. The device has the capability to
invert the logic levels of the output combinations. The phase
{Ph), blanking (BI), and latch disable {LD) inputs are used to
reverse the truth table phase, blank the display, and store a BCD

code, respectively.

DIAGRAM

-3
4.

o
w

[
1 r
1>

o
E-

] D
=
DO__J
>
>
>
D

BERE

LD

4543 BCD TO SEVEN

:

PHASE &

SEGMENT

LATCH/DECODER/DRIVER
FIGURE 11-21a

TRUTH TABLE

INPUTS DUTPUTS

LD| 8| P B C B A|la b c d e f gfDisplay

X 1 0 X X X X{0 0 0 0 0 0 0]Blank

1 0 o 0 0 0 o)t 11 1 1 1 0 0

1 o] 0 ¢ 0 ¢ 179 1 1 9 0 @ o0 1

1 0 o3 c o L 0}1 ¥ 0 1 1 0 1 z

1 0 0 c o 1 171 1 1 t 0 O 1 3

1 oy 0 g 1 0 ¢|0 1 1 0 0 1 1 4

1 o 0 g 1 o0 1)1 0 1 1 0 1 1 5

1 0 0 g 1 1 0! 0 1t 1 1 t 1 6

1 0 8 o1 1 1,1 1 1 0 8 0 0 7

1 0 0 1 ¢ 0 o0j1 1 1 1 1 1 1 8

i 0 0 106 1)1 1 1t 1 0 1 1 9

1 [+ 1] 1 ¢ 1 ¢&t0 @ 0 0 0 0O OfBlank

1 0 0 1 0 1 170 ¢ ¢ © 0 0 0]Blank

1 0 a 1 1 0 0|0 Q0 0 & 0O O OfBlank

1 0 0 11 0 1|f©0 0 0 6 0 O OfBTank

1 0 o] 1 1 ! 0(¢ 0 0 O 44 © OBrank

1 0 0 L 1 1 1|{0 0 0 0 0 © 0]Blank

0 Q 4} A X X X *w il

+ + 1 t Inverse of Output Oisplay
Combinations above as above

X = Don*t care

+ = Abeve Combinations

* = For liquid crystal readouts, apply a sguare wave to Ph,

For commen cathode LED readouts, select Ph = 0.
Fer common anode LED readouts, select Ph = 1,

** = fepends upon the BCD code previousTy applied when [0 - 1.

0=lo

L =Hi

FIGURE 11-21b
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11.0.22 4553 THREE DIGIT COUNTER

The three-digit counter consists of three negative edge-trig-
gered BCD counters which are cascaded in a synchronous
fashion. A quad latch at the output of each of the three BCD
counters permits storage of any given count. The three sets of
BCD outputs {active hi), after going through the latehes, are time
division multiplexed, providing one BCD number or digit at a
time, Digit select outputs (active lo} are provided for display
control.

An on-chip oscillator provides the low frequency scanning
clock which drives the multiplexer output selector. The frequency
of the oscillator can be controlled externally by a capacitor be-

BLOCK
DIAGRAM

4 3

|12 0—d CLOCK Q0O —o0 9
Ql —o 7
I0 0—LE Q2|—0 6
Q3}—o0 5
OF |0 14
Il o0——{Dis DSI}|—o0 2
DS2 I—o0 |
I3 0— MR DS3|—0I5

PIN [6
PIN 8

VoD
Vss

1

FIGURE 11-22a
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tween pins 3 and 4 or it can be overridden and driven by an
external clock at pin 4. Multiple devices can be cascaded using
the overflow output, which provides one pulse for every 1000
counts.

A hi Master Reset initializes the three BCD counters and the
multiplexer scanning circuit. While Master Reset is hi, the digit
scanner Is set to digit one; all three digit select outputs are dis-
abled and the scan oscillator is inhibited. The Disable input,
when hi, prevents the input clock from reaching the counters,
while still retaining the last count. Information present in the
counters when the latch input goes hi, will be stored in the latches
and will be retained while the latch is hi, independent of other
mputs. Information can be recovered from the latches after
counters have been reset if Latch Enable remains hi during the
entire reset cycle.

TRUTH TABLE

INPUTS

MASTER

RESET | CLOCK | DISABLE | LE{ OUTPUTS
0 s 0 0 NO CHANGE
0 . 0 0 ADVANCE
0 X I X NO CHANGE
0 } . 0 ADVANCE
¢ i ~ 0 NO CHANGE
0 0 X X NO CHANGE
0 X X e LATCHED
0 X X I LATCHED
I X X X 1QC=QI=Q2=Q3=0

X = DON'T CARE

FIGURE 11-22b
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11.0.23 4585 4-BIT MAGNITUDE COMPARATOR

The 4585 circuit has eight comparing inputs and three outputs.
This device compares two 4-bit words (A and B} and determines
whether they are “less than”, “equal to”, or “greater than” by a
high level on the appropriate output.

TRuTd TRBLT
— - e
' INPUTS B |
. TR H
COMPARING CRSCADING
41,63 az,82 £1.B1 40,30 3R st 26 4R R
HEETY:H] % X X x % 1 H c 1
#3=E3 A2vE2 X X ¥ H 1 3 Z 1
boA3-B3 AZ=hZ A1=B1 X i 1 1 a 4 1
#3253 £2:B7 £1-B1 ADED H H 1 9 : :
23=83 42282 21281 A-g0 o 0 1 il 5 1
A3-B3 Az=k2 £1-81 20=80 c i % 0 1 5
A3-B3 Az=p? #1=61 0-80 1 o 1 R z a
A2-B2 A3 A0 B0 % H X c bl
A3=p2 #-31 X 1 % 5 g a0
5267 ¥ 1 % X B ]
H l r x 1 y : 5

FIGURE 11-23b

11.0.24 74C SERIES JK FLIP-FLOPS

The 74C JK flip-flop is an edge triggered flip-flop that is
clocked on the falling edge of the clock input. A clock fall will
bring the Q output hi with a hi J and 2 low K input. A clock fall
will bring the Q output hi with a hi K input and a lo J input. A
clock fall will change the state of the flip-flop when both J and K
inputs are hi. No change will take place when the clock falls
when both J and K inputs are lo. A lo reset input forces a hi Q
output and inhibits control by other inputs.

IF}

L_O_P BT
4 '—- — LI
I 4_10_
9
LR
4 L

FIGURE 11-24a
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1 14
— Ve
9 J
2 13
_—l CKLD
Q K
3 R 12
4 11
5 10
9 J
k<> J
0 K
R 8
74¢107

FIGURE 11-24b

TRUTH TABLE

th th+i
J K Q
0 0 Qn
0 } 0
| 0 |
| | an
0=L0
b= Mi

= BIT TIME BEFORE CLOCK PULSE.

tn +1=BIT TIME AFTER CLOCK PULSE.

FIGURE 11-24¢
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11.0.25 74C175 QUAD D-TYPE FLIP-FLOP

The 74C175 contains four D-type flip-flops. The flip-flops
transfer the data input to the (Q output on the rise of the clock
input signal. All four flip-flops share a common clock input. The
flip-flops also share & common active lo reset input. A lo reset
input will transfer and hold the flip-flops in a reset state (Q lo-Q
hi).

Vee 4Q 40 4D 3D 3G 30 CLOCK
||e 15 14 13 12 I 10 9
o] G 0 Q
CLEAR ¢ ¢ CLEAR Y

CLOCK D 0 CLCCK
1 - 2|

i I 1 i J
CLOCK D D CLCCK
CLEAR  _ . CLEAR
Q Q Q Q
| 2 3 4 5 6 7 [8

CLEAR 1Q 1Q D 2D 20 2@ GND

FIGURE 11-25a

TRUTH TABLE

INPUTS OQUTPUTS
CLEAR | CLOCK D Q Q
0 X X 0 |
[ i | | 0
I a 0 0 |
| I X NC NC
| 0 X NC NC
| = HIGH LEVEL X = IRRELEVANT
QO = LOW LEVEL NC = NO CHANGE
~~ = TRANS!ITION FROM LOW TQ HIGH LEVEL

FIGURE 11-25b
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11.0.26 74L.S74 DUAL D TYPE FLIP-FLOP

The 741574 is a low power Schottky TTL P flip-flop. A TTL
hilevel may be +2.0 V to +5.0 V. A lo level will be less than 0.4
V. A D flip-flop is an edge triggered Aip-flop which is clocked by
arise of the signal at the clock input. Following a clock input and
assuming hi state set and reset (clear) inputs, the Q output will be
equal to the D input at the time of the clocking. A lo set input
forces a hi Q output and a lo reset (clear) input forces a hi output.

Ye¢ CLR2 D2 CLK2 PR2 Q2 Q2

II4 13 12 I 18] 9 8

—— 1

| 2 3 4 5 6 7
CLRI DI CLK I PRI Ql Ql GND
FIGURE 11-26a
TRUTH TABLE
INPUTS OUTPUTS
PR | CLR | CLK D Q Q
0 ) X X } o
[ 0 X X o) [
0 0 X X [ [
[ [ e [ [ 0
j [ e 0 0 [
i | 0 X Qo Go
i = HIGH LEVEL
0 = LOW LEVEL
X = DON'T CARE
/7 = TRANSITION FROM LOW TO HIGH LEVEL
Qo= THE LEVEL OF @ BEFQORE THE INDICATED STEADY-STATE
INPUT CONDITIONS WERE ESTABLISHED

FIGURE 11-26b
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11.0.27 741886 EXCLUSIVE-OR GATE

The 741586 is a low power Schottky TTL gate. The 74L586
performs logically identical to the 4030 but is a faster device. The
hi TTL output level may range between +2.0 Vto +5.0 V. A lo
level will be less than 0.4 V. The pin configuration is different
than the 4030 devices.

13

< Rad

12
4 [
5 10
L
6 9
7 8
Vss T
FIGURE 11-27a
TRUTH TABLE
INPUTS OUTPUT
B J
0 0 0
| 0 !
0 ! |
| | 0
0=L0
| = HI
FIGURE 11-27b
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11.0.28 7418175 QUAD D TYPE FLIP-FLOP

The T4LS175 is a low power Schottky TTL device containing
four D type flip-flops. These flip-flops perform in the same
manner as 741874 flip-flops. All four flip-Hops share a common
clock input and a common reset {clear) input. A TTL hi level
may be +2.0 V to +5.0 V. A lo level will be less than 0.4 V.

Vee Q4 Q4 D4 D3 a3 Q3 CLOCK

IIS ||5 1|4 13 12 |l| IIO |9
o8
A FAY
o] 8]
o) o)
A% v

In |2 Is 4 5 |e |7 |8
CLEAR QI Ql DI D2 Q2 Q2 GND

FIGURE 11-28a

TRUTH TABLE

INPUTS OUTPUTS
CLEAR | CLOCK| D Q Q
] X X 0 I
[ VA i [ 0
[ 7 0] 0 [
| 0 X Q Q,
| = HIGH LEVEL
0: LOW LEVEL
X = DON'T CARE
/" = TRANSITION FROM LOW TO HIGH LEVEL
Qo = THE LEVEL OF Q BEFORE THE INDICATED STEADY
-STATE INPUT CONDITIONS WERE ESTABLISHED]

FIGURE 11-28b
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11.1 LINEAR INTECRATED CIRCUIT DESCRIPTION
The following is a brief functional description of the linear
integrated circuits used in the 8040 Selective Level Meter. Where
a number of integrated circuits perform the same function, they
will be discussed as a group. Unique features making a particular
integrated circuit useful in the 6040 will be called out.

11.1.1 THREE TERMINAL POSITIVE REGULATORS

A three terminal regulator converts a varying D.C. input
voltage to a fixed constant D.C. output voltage between the
circuit output and the common terminal.

(a) The 78L035, 7T8LOS, 78LO10 are regulators having 5.0 V, 8.0
V, and 10.0 V outputs respectively. These regulators have a TO-
92 package and have a 100 mA output current capability, A
LM340LAZ series regulator may be substituted for a 78L series
type.

OUTPUT INPUT

COMMON

T0-92 REGULATOR
FIGURE 11-29a

{b} The LM340T-5.0 and LM3507T-10.0 have 5.0 V and 10.0 V
outputs respectively. These regulators have a TO-220 package
and have a 1.0A output current capability. A 78XX series regulator
may be substituted for a L.M340T series type,

b QUTPUT

O === COMMON
COMMON e INpUT

T0-220 REGULATOR

FIGURE 1!1-29b

11.1.2 OPERATIONAL AMPLIFIERS
An operational amplifier is a differential amplifier with very
high gain and a very high input impedance. A positive transition
on the + input will drive the output in a positive direction while a
positive transition on the — input will drive the output in a
negative direction, Different operational amplifiers are used in
the 6040 for performance and economic reasons.
{a) The LM324 and LM358 are bipolar amplifiers with 10 mA
output current source capability.
The LM324 is a quad unit with a 14 pin dual-in-line package.
The LM358N is a dual unit with a 8 pin dual-in-line package.
3-84

QWTRAIT 4 (KT 47 INRUT 4° GHD INPLT 3% INPUT 57 QUTRUT 3
14 13 12 1 10 : 8
—
Fl
—
2 g 5 7
BUTPUT I INRUT 17 INPUT 1% i INPUT 25 INPUT 27 OuTRUT 2
LM3ZaN
FIGURE 11-30a
ot A 1 8 T
IWVERTING INPUT WTPUT &
HON-ITWERTING 3 8
INPYT & ——— INVERTING INFiT B
) 4 5 NON- INVERTIAG
GHD TNRUT 8

LMI5GN

FIGURE 11-30b

(b} The LF336N and LF357N are BI-FET operational
amplifiers. These units have very good noise characteristics
making themn suitable for use in the low signal level portion of the
6040 L.F. amplifier. The LF357N has a typical gain bandwidth
product of 20 MHz allowing it to be employed as an RF amplifier.

]’_- V U Ts

BALANCE

THFUT.

PP3Een ae LT 207

FIGURE 11-36c
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11.1.3 VOLTAGE COMPARATORS

A voltage comparator is primarily used to convert analog
signals to digital signals. The output will be either HI or LO
depending on the relationship between the different inputs.
When the + input is more positive than the — input the output is
driven HI. When the + input is more negative than the — input
the output is driven LO.

{a) The LM393N is a dual voltage comparator with open
collector outputs. The outputs reguire a pull up resistor in order
to provide a HI output voltage. This device was used where high
precision and high speed were not required.

OUTPUT & LI
. PR
TNVERTING TNPLT A OiTHIT B
HON-INNERTING 3 | &

DiIFLT & - [IIWEATIRG INFUT 3

1
| B MON-INEERTING
[

InFul 3

GHE

FIGURE 11-31a

{(by The LM3IIN is a high speed voltage comparator. The
balance inputs can be used to adjust the input offsct voltage. The
output can be taken from either the output transistor collector pin
7, or the output transistor emitter pin 1. For a pin 7 output, pin 1 is
connected to ground. For a pin 1 output, pin 7 is connected to V4.
When the pin 1 output is used, the input polarities are reversed
from those normally shown on the pin diagram.

GROUND 1 8 v
INPUT 2 — D - 7 QuTPUT
INPUT 3 M 6 BALANCE
STROBE
V4 I 5 BALANCE

LM311H

FIGURE 11-31b
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11.1.4 LM329BZ

The LM329BZ is an integrated circuit functioning as a highly
stable, temperature compensated 8.9 V zener diode. [t provides
the reference voltage for the 6040 level calibration oscillator. The
TO-92 package version is used in the 6040.

S

BOTTOM VIEW

[M329BZ
FIGURE 11-32a

11.1.5 LM377N

The LMATTN is a dual power amplifier. The amplifiers have
differential inputs and operate in similar manner to an operational
amplifier. In the 6040, the amplifiers are wired in a bridge con-
figuration to drive the unit speaker or an external load.

o
1
[

OUTRUT 1

J |
~— M p—t——— OUTaT 2

——!/ | 5w
i |

ATy p— b J T

——— GHD

Qi) ———f

G e

Lry™ ; L P ST INRUT ¥
o
SUIubaci 1 A I b TLLDBACK 2

L3771

FIGURE 11-33a

11.1.6 MC1350 1.F. AMPLIFIER

The MC1330 is a monolithic LF, amplifier. The circuit has
mternally biased differential imputs and open collector or balanced
outputs. The outputs are intended to drive the primary winding
of u center tapped LF. transformer. The circuit also has an AGC
input, which is used in 6040 units to set LF. gain.

R
3

FIGURE 11-34a
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CHAPTER 12
SCHEMATIC DIAGRAMS

FIGCURE 12-1
INPUT CIRCUITRY SCHEMATIC DIAGRAM

FIGURE 12-2
LF. AND DEMODULATION SCHEMATIC DIAGRAM

FIGURE 12-3
LOCAL OSCILLATORS SCHEMATIC DIAGRAM

FIGURE 12-4
FREQUENCY CONTROL AND DISPLAY SCHEMATIC DIAGRAM

FIGURE 12-5
LEVEL OUTPUTS AND AUTO/OFF SCHEMATIC DIAGRAM



NOTES INPUT SELECTOR (A2}

I. ALL RESISTORS WITH O.1% TOLERANCE ARE POWER RATED AT { WATT,
TO"C COMMERCIAL, 25ppm/°C.

NCTES ATTENUATOR /SUMMING AMP {A3)

I. LATCHING RELAYS K| THRU K4 ARE ALL SHOWN IN THE “QUT" POSITION
{-80 dBm ON LEVEL RANGE SWITCH}. ALL & SWITCHES INSIDE EACH LATCHING
RELAY ARE MECHANICALLY TIED TOGETHER.

2. ALL RESISTORS WITH O.1% TOLERANCE ARE POWER RATED AT |/ZWATT,
TO*C COMMERCIAL, 25ppm/*C.

3. UNLESS OTHERWISE NOTED, ALL CAPACITORS ARE 50 WVDC MIN., 20%,
NONPGLAR.

NOTES AUTO RANGING {A19)

t. A TIMING SEQUENCE 15 GENERATED WHEN THE 6040 15 TURNED ON, OR WHEN A
CHANGE IN THE LEVEL RANGE (MAMNUAL OR AUTD RANGING} OCCURS; FIRST A 150
TIMING DELAY S GENERATED FOLLOWED BY & 32mSEC |2 vOLT FULSE {va) WH!CH LATCHES
THE 4 RELAYS (Ki-K4) IN THE ATTENUATOR (A3] IN THEI® +ROPER POSITION {IN/CUT).

2. UNLESS QTHERWISE NOTED, ALL CAPACITORS ARE 50 WVDC, 10%, NONPOLAR.
3. PC BOARD ASSY NO. 110 00M4 00 USED ON UNITS WITH SN'S 101-950.

NOTES: NOISE COMPENSATION {A24)

. RESISTOR RY NOT IISED ON UNITS WITH SERIAL NO'S 101-7:0.
. BOARD ASSY NC. 1.0 QUISI GO USED ONLY ON UNITS wWitd SERIAL NO'S 101~200,

3. FOR “C" MESSAGE LQUIVALENT NOISE PFSPONSE UNI.a) I, R2, R4 & R/ ARE NUI USEL
RS {5 20K, RZ I5 10K,

N

NOTES: GENERAL

I. UNLESS OTHERWISE NOTED, ALL RESISTORS ARE 5% TOL. I/4 WATT AT 70*C
COMMERCIAL, VALUES 1IN OHMS,
. UNLESS OTHERWISE NCTED, ALL CAPACITOR VvALUES ARE IN MICROFARADS,

REFERENCE DESIGNATIONS ARE ASSIGNED STARTING WITH ONE (1) AT EACH
MODULE. TQ DEFINE PARY AND LOCATION, PREFIX THE REFERENCE DESIGNATION
WITH MODULE IDENTIFICATICN SUCH &S AZR!. CHASSIS COMPONENTS ARE #NOT
PREFIXED IN THI5S MANNER.

4. ALL ROTARY SWITCHES ARE VIEWED FROM KNOB END AND ARE SHOWN (N THE
CCW POSIT:ON. REFER TO INDIVIDUALS FOR THE SCREENING AT EACH POSITION.

5. PANEL CONTROL MARKING DENCTED BY [ BOXES.

6. UNLESS OTHERWISE ROTED, ALL RESISTORS WITH % TCLERANCE ARE POWER
RATED AT (/8 WATT 123*C COMMERCIAL 10Qppm/=C.

w

RYCOM INSTRUMENTS | INC.

FIGURE 12-1 SCHEMATIC DIAGRAM €040
TITLE -INPUT CIRCUITRY
DRAWING NO. 032 00124 00 REV. £




