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SAFETY

This product has been designed and tested according to International Safety_ Requirements. Toensure
safe operation and to keep the product safe, the information, cautions, and warnings in this manual
must be heeded. Refer to Section I for general safety considerations applicable to this product.

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of other International Standards Organization
members. ‘

WARRANTY

This Hewlett-Packard product is warranted against defects in material and work manship for a period of
one year from date of shipment, except that in the case of certain components listed inTable 1-3 of this
manual, the warranty shall be for the specified period. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective,

For warranty service or repair, this product must be returned to a service facility designated by HP.
However, warranty service for products installed by HP and certain other products designated by HP
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP service
travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior agreement and
Buyer shall pay HP’s round trip travel expenses.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
charges, dutles, and taxes for products returned to HP from another country. ’

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defectsresulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or
maintenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES, HP SHALL NOT

BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY,

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products,

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.

www.valuetronics.com



RUBIDIUM VAPOR FREQUENCY STANDARD
5065A

SERIAL PREFIX: 1308A

This manual applies directly to HP Model 5065A Rubidium
Vapor Frequency Standards having serial prefix 1908A,

OLDER INSTRUMENTS

Changes required to backdate this manuat for ofder in-
struments are in Section VI

OPTIONS

For instrumants having Options 001, 002, or 003, refer to
Sections 11l through VIH.

Copyright HEWLETT-PACKARD 1979
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MANUAL CONTENTS

This manual is supplied to help you make best use of
your instrument. The manual covers eight sections of
information as follows: '

Section | is an introduction to the Instrument. Elec-
trical specifications and accessories information is
given.

Section II covers inspections, power, mounting, pack-
ing, shipping, and connection.

Section 11 outlines operating procedures.

Section IV discusses technical operations.

Section V contrains disasserbly and repair procedures
and an in-cabinet performance check.

Section Vi lists replaceable parts.

Section VIl gives options and manual changes
infarmation.

Section VIH contains circuit diagrams, component

locators and waveforms. Included are adiustment
procedures and troubleshooting information.

HOW TO ORDER

Jo order an operating and service manual, contact the

nearest Hewlett-Packard Saies and Service Office.
Give complete model, name, and nine-digit serial
aumber. The serial number plate is on the rear panel.
Comments on this manual are welcome at any Sales
and Service Office.

www.valuetronics.com
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: Miscle! SRORA
Cireapt Diggrams, Theory, and Mainlenanne

SECTION |

GERERAL INFORMATION

O INTRODUCTION

-2 Desoription

-3, - The Hewlstt-Packard Model B085A. Fubidium
- Mapor Frequeny Standard is a compagt, seif-containeg
Csecondary frequency standard which uses an opticaiiy-
Tpumped Bubidium vapor csl as the rgfarence element
A B Mz oscillator ts gwabilized apainst a natural
atomic . fgsonance,,  the hyparfine  transition - of

Rubidium 87, This technigue produces p fong-tarm

sarcellent shori<erm. slabitity -which s conservatively

“rated at less than B ox 109 rms dversged over s one-
sagond period.  Ouiput frequensies are 5 Mie 1 Mz,
anie Wil kHz, '

4. Freguanoy seiling Raroany oftset of the UTC tims
refgrance s accomplished by chahging the microwave
expiation freguency and e magnetic Held applied
Wogn RBY vapor oell  ThumbBwhes! switch cdontrol
{fofa digitel temguency synthesizer) provides approxi-
aate step adiusiment of the micnwave exsitation fre-
auency wWith 4 racge of 1000 parts in 10 In addifion,
Cotte front-paned MAGNETID . FIELD control provides
For axact adiustment of the BbY hypefine Wwansibion
with a resolution of 2 parts in 102

LR, Gotions

B Adigital cloak, Oplion 001, provides g otk dise
play and g one pulss por socond (1 PRS) slectrival gutput
The olook pulse may be retardad up to Tsauond in harp.
tn gz smell a5 Toniorosesond and as large as %
O & sepsraie oonirol provides ontine
wags adjustiment of olockepeise delay from O o b
mRerpiscond

o Blandby battery, Ophion 008 provides a 10
CnGte minbrum power sowoe {81 25870 1 the event
o external mo powsr falure. A frontpansl lamp
Hasbes when ac power g inferrupted and Bghls cone
Heiouay during  fast chargs.  Chargs rafe s con
Hed by 2 S-position fontparsl o swileh; FAST,
CHARGE-FLOAT  RESET.

B Clecuit Checks and Sulputs

B Tha CIRCUNT CGHMECK switch and maler ek
vantiacas monitoring of ouls antd cther signats,
Fhe SONTINUGUS OPEAATION amp gives an inde
cation of correct operation. The § MMz 1 MMz, and
WHE BB putpul fevels are at keast 1 voll pms when
properiy larmingled with 80 ohms,

www.valuetronics.com

1.8, TERMINGLOGY

-8, The definitions of the following terms apply 0
theae tarms g ussd throughout this manual,

a  ATOMIC TIME. Tine scale based on e
hyperting restnarcs of Ceshim 1338,

b UNIVERSAL TIME (UT2y. Tine sosie based
on the earth's roation about s axis with corrsetlion
for sngular position and seasonal variatinng, proceeds
atarate slighly slower than Awmic ims,

o UNIVERSAL TIME (COORDINATED) (LTG0 A
plecewiss uniform seals which spproximaiss UT2 fo
G.i-second by slap adiustments in phase as snnounced
by the Bureau Ifernationst de THeure In Fards,

g HYPERFINE RESOMANCE OF BbY Myper
fing rasonant Trequency ariging from the ditleronse
it enegyy hetween the upper afwd lowse ground stales
of A,

#o HVER Rubidium Vapor Freguangy Referencel
The sssambly which housss the BBEY lamo, Blier osl
the R ghsorption cell, and the harmonic genearsior
rixer diods.

18, GPECHICATIONS

11 Table 1-3 Halz the ochnicad spetoifinatons oy
e Moded 80850 o

i~12 Taenle 11 fists equipment suppisd and Tabls
12 gt Ao reps avaitahie for the Modgel 3085A

10, INSTRUMENT IENTIFICATION

14, Hewistt-Packerd uses 4 twoesection ning-digit
sorist number (DOODADGDOD mountsd on the roar
pangl fo idanily iz instrument Ths first four digils
are the sarial prafix and e ast flve digis refor 1o the
apenifio nstrurment 1 the serigl prafin on your ingtrue
mond differs from Hat Hetad on the it page of g
manugl,  iffars st mebwean the manual and
o sarial probixes are dovsmentad
{ tugher serial pralixes are ooversd
by & manual change & trded with the manual
¥oihis sheet i missing contast the nearest Hawiet
Fackard Sales ared Service offineg {Isls are provided
&t the rear of this manualy

et i
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Model 5065A

Gircuit Diagrams, Theory, and Maintenance. -

Taple 1-1. Equipment Supplied

Table 1-2. Accessories Available

1-2

jww.valuetronics.com

version from
bench to rack
modet

Equipment Description HP Part No. Accessory Description HP Part No.
AC Power Cable | 3-Conductor with 05061-6091 Standby Power | 24 Vdc, 2-ampere Model 5085A
' ground pin Supply supply with 18
ampere-hours
ﬁ‘ccﬁzzsec;ry Kit 05065-6066 standby batteries
’ Cabie Connects 5065A 103A-16A
Adapter Micon, male-to- 1250-0813 to 5085A de
male output
Extension Slides | Permits sliding 1490-0718
Connector Plug, female 1251-0126 and Rack instrument out 1490-0721
and tilting from
Screwdriver Ceramic 8710-0033 rack-mounted
position
Cable Assembiy| Micon to BNC 05060-6118 Standby Power | 24 Vdc, 2-ampere K02-5060A
Test R
Supply supply with 12
. ~ ampere-hours
Board Extender | 15 pin 05065-6064 sealed standby
; ; batteries for
Board Extender | 15 pin, extra wide 05065-6065 fiying clock
. N experiments.
Board Extender] 12 pin 050616073 Operates on 6,
12, and 24 Vdc,
115 Vac/230 Vac,
+10%, 48 to
440 Hz.
Rack Mount Kit i Provides con- 5060-8740
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Circuit Diagrams, Theory, and Maintenance

Tabile 1-3. Specifications
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50654
Frequency Stability:

Long term: £1 x 10" per month (maximum
Hmit of drift rate).

Shortterm™: for 5 MHz output.

Fractional Frequency Fluctuations  Avg. Time {r)

<7.5x 10" 1ms
<i.5x 107 f0ms
<1.5x 10" 01s
< 5x 102 is
<1.8x102 10s
< 5x 10 ' 100s
< 5x10 1000 s

Catibration Accuracy: Set at
factory to £1 x 107" of specified time scale.

Seltabillty: 22 x 102,

Time Scale: Set atfactory to UTC unless specified
ditferently.

Tunabillity: Coarse Frequency Synthesizer Adjust-
ment: Range: 1000 x 100
Resolution:<2 x 109, thumbwheel adjust.
Fine Frequency Magnetic Field Adjustment:
Range: 2x 10" Resolution: 2 x 1072

Warm-up: Within 1 x10™in 1 hourand 5 x 10-"
in 4 hours of final frequency after 24 hours “oft”
time at 25°C. Units typically warm-up to better
than +2 parts in 10" of factory calibrated .
frequency.

*DEFINITION OF TERMS

Short-Term Stability:

See Statistics of Atomic Frequency Standards by
David W. Allen, Proceedings of IEEE, Feb. 1968,
p. 221, and HP Appiication Note 116 for measure-
ment details.

Settability:

The degree to which an ascillator may be adjusted
to correspond with a reference. Thisisalso
termed calibration.

QUTPUTS:
Frequencles: 5 MHz, 1 MHz, 100 kHz.
Voitages Levels:>1 V rms into 50 chms at 5 MHz,
1 MHz, 100 kHz.
Conneciors: BNC Front and Rear for 5 MHz,
1MHz, 100 kHz.
Harmonic Distortion: (5 MHz, 1 MHz, 100 kHz)
Down more than 40 dB from rated output.
Nonharmonically Related Quiput: (5 MMz, 1 MHz,
100 kHz) Down more than 80 dB from rated output,
Signal-to-Noise Ratio: For 1 and 5 MMz, >87 dB
at rated output (in a 30 kHz noise bw).

ENVIRONMENTAL:
Temperature, Operating: 0° to 50°C. Frequency
change is<t4 x 10" from frequency reference at
at25°C.
Temperature, Nonoperating: -40° 1o +75°C.
{With Options to 50°C.)
Production Units Have Passed Type Test as Follows;
HUMIDITY: 0 to 95% relative humidity.
VIBRATION: MIL-STD-167 and MIL-E-5400,
CURVE [, with isolators.
SHOCK: MIL-T-21200, and MIL-E-5400 {30 G's).
ELECTROMAGNETIC COMPATIBILITY (EMC):
NitL-1-6181D and MIL-STD-461, Class A.
ALTITUDE: Frequency change is>5x 107 from 0
to 40,000 .
FREQUENCY STABILITY DUETO:
Magnetic Fields:<5 x10 2 for 1 gauss dc change
or 1 gauss peak ac, 60 +10% Hz and 400 +10% Hz.

Line Voltage: <4 x 102 over specified input range.

MATING CONNECTORS:

EXT BC input: HP 1251-0126 {5-contact), Cannhon
WS 3106E-148-55 (Series ME) furnished.

POWER: 115 0r 230 Vac £10%, 50 to 400 Hz, or
2310 30 Vde.

Approx. power required:

-

24 Vde 115 Vac
Without Options 35W 43 W
Option 001 (Add) 75W 10w
Option 002 (Add) ow 6w
Option 003 (Add) 75W 16W

WEIGHT: Net, 34 tb (15,4 kg). Shipping, 51 1b
(23,5kg). Option 001, add 2 Ib (0,9 kg). Option
002, add 3.5 Ib (1,6 kg).

WARRANTY: 1year, except 3 years for RVFA,

www.valuetronics.com
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Model 5065A
Circuit Diagrams, Theory. and Mamten

Table 1-3. Specifications (Continued)
OPTION 001 TIME STANDARD AGING RATE: <5 X 10-10 per 24 hours.
FREQUENCY ADJUSTMENTS:

CLOCK PULSE: _ ,
Rate: 1pulse per second.  Rise Time:<50 s, z;n:aﬁ:lités:ggnh 5x 10°* range, with dial readings
Fall Time: <1 us. Amplitude: +10V peak £10% Lo A .
Jitter: 5ns rms are  Widith: 20 ps min. All specs g{?ﬁ;‘t‘r’nﬁi‘t‘;‘g‘:ﬂ‘ ;ﬁ;n in 10°, screwdriver
with 5002 load. Cutput: Front-panel BNC, i P :

STABILITY:

SYNCHRONIZATION: Automaticto 10 +1us, delayed As a Function of Amblent Temperature: Fre-
from reference input pulse (rear BNC). Manual quency change is less thatn 2.5 x 10 total from
adj. to £50 ns. Reference pulse must be>+5 v with 0° to +50°C.

arise time<50 ns and width>0.5us. As a Function of Load: +2 x 107 from open

circuitto short, 5602R, 1, or C load change.
As a Function of Supply Voltage: +5x 10" tor
23to 30 Vdc from 26 Vdc reference, or for

CLOCK MOVEMENT: 24-hour LED Digital Clock.

115/230 Vac £10%.
OPTION 002 STANDBY POWER SUPPLY
DIMENSIONS:
CAPACITY: 10-minute minimum at 25°C after full
charge (incl. Option 001). — e g 4 -
_ DIMERSIDNS 4 SGHES ANG LMMLLWLYEAS) . 1 .___.L.—‘..—_“_
CHARGE CONTROL: Front panel, Fast Charge- ] gt maoe sEicat CSLUBG FLER SR g LEm

" e unutT m:anum:\.un oy LR
RATH

Float-Reset switch.

{H) REan dPaD RECESS

INDICATOR: A front-panel light flashes when ac
power is interrupted and battery is being used.
A continuous light indicates a fast charge condition.

OPTION 003

top wd
'Gn 14614

Combines Options 001 and 002

[P c el
: .
] L
53 & I REAR PR
nsza 5 =

i L e

PERFORMAMNCE OF QUARTZ OSCILLATOR ONLY {‘J SE
{Rubidium Controi Loop Open)

|
é
|
f
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Circuit Diagrams, Theory, and Maintenance

SECTION 1

INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2. If the shipping carton is damaged, ask that the car-
rier's agent be present when the instrument is unpacked.
inspect instrument for damage (scratches, dents, broken
knaobs, etc.). If instrument is damaged or fails Perform-
ance Check, notify the carrier and the nearest Hewlett-
Packard Sales and Service office immediately (Sales and
Service Offices listed inside back cover). Retain the ship-
ping carton and the padding material for the carrier's
inspection. The office will arrange for repair or replace-
ment without waiting for the claim against the carrier to
be settled.

2-3. STORAGE AND SHIPMENT
2-4. Environment

2-5. Temperatures during storage and shipment should
be limited as follows:

a.- Maximum temperature: +75°C {165°F), +50°C
(122°F) with Options 001, 002, or 003. Longterm storage
+35°C (85°F).

b. Minimum temperature: -40°C (-40°F),

NOTE {Option 002 Only)

When placing the 5065A in storage, re~
move the top cover and momentarity re-
move fuse F4 located directly over the
battery. Replace the fuse. When ac
power is reapplied, the battery will be
automatically switched into the circuit.

2-6. Extended Storage

2-7. If the Model 5065A is to be stored for an extended
periad {longer than 2 menths) or if immediate operation
is required after storage, then RVFR tube should have
power applied to it for the duration of the storage as des-
cribed in the following procedure.

2-8. RVFR Storage Procedure

a. Remove ail power from 5065A and remove bot-
tom cover.

b. Disconnect the red and black twisted pair of
wires from XA4(1} and XA8(1) respectively.

€. Obtain a current-limiting power supply capable
of producing 100 milliamps (power supply voltage is not
important),

d. Before turning on power supply, place a short
across its output terminais.

e. Connect the power supply as shown in Figure 2-1,
The short should remain in place on the power supply
output.

www.valuetronics.com

f.  Set power supply voltage and current controls to
minimum position. The precautions of steps d, e, and fara
to prevent the filter capacitor on the power suppiy output
from discharging into the RVFR,

g. Turn on Power Supply and adjust voltage high
enough so output current can be set with current-limit
control. Read current on power supply meter.

h. Setcurrent-limit contro! so supply cutput current
is 100 mA.

i. Reduce voitage control setting so that it is just
above the point where further reduction woulid reduce the
power supply output current,

j. Recheck polarity of power supply connection to
red and black wires. This must be properly connected.

k. Remove short from power supply cutput to aliow
current to flow into the RVFR, Adjust power supply voltage
and/or current limit to bring current to 100 mA.

. The power supply should remain connected for
the duration of storage.
2-8. When the 5085A is to be operated again:

1. Disconnect the power supply and recon-
nect RVFR red wire to XA4({1) and the black
wire to XAB(1). Check POLARITY.

2. Apply power to the 5065A. Follow turn-on
procedure in Section iH,

2-10, Packaging

2«11, To protect valuable electronic equipment during
storage or shipment always use the best packaging
methods avaitable. Your Hewlett-Packard Sales and Ser-
vice office can provide packing material such as that used
for original factory packaging. Contract packaging com-
panies in many cities can provide dependable custom
packaging on short notice. Here is a recommended
method:

2-12. The original packaging procedure is to:
a. Wrap theinstrument in large ptastic sheet or bag.

b. Place the wrapped instrument into a “same-size”
carton {HP Part No. 9211-1102).

€. When the carton is sealed, install 4 polyurethane
foam, post-packs (HP Part No.9220-1316) oneach corner
of the carton.

d. Install boxed instrument into the final cardboard
outer carton (HP Part No. 9211-1101) seal effectively and
label properly.
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Figure 2-1. Electrical Hookup for RVFR Storage

.mn el THA SELETY WM
T e+ @Y e _
umm-s-: - P17 BLACK WIRE

o SEE NOTE 4

POWER SUPPLY SEE N
100ma @
APPROX. 0.1Vdc e

100ma  —p- ' \

RED WIRE

NOTES:
1. Only red and black wires need be connected to power.
‘Be sure polarity is correct: RVFR “red.. wire is positive {+}, and “black” is negative.

. See Note on Figure 3-1.

2
3. Nominal voitage at red and black wires will be approximately 0.1 VBC.
4

2-13. Alternate methods which provide effective protec-
tion for the instrument can also be used, however, the pre-
viously described method is considered the better one.
2-14. ELECTRICAL CONNECTIONS

2-15. Power Connection

CAUTION

The Model 5065A has the negative side
of its power supply grounded., When
operating with auxiliary equipment such
as an external battery or clock, check to
ensure that the equipment can be con-
nected together,

2-16. LINE VOLTAGE. The Model 5065A can be oper-
ated from either 115- or 230-volt (£10%} ac power
lines. A slide switch on the rear panel permits quick
conversion for operation from either voltage. Insert a
narrow-blade screwdriver in the switch slot and set the
switch to expose the correct numbers to correspond
to the line voltage used (Table 2-1), The instrument is
supplied with a 115-volt fuse; change this fuse for
230-volt operation (Table 2-1).

IMPORTANT

Before connecting ac power to the
instrument, be certain slide switch is
properly positioned for 115 or 230 voit
operation.

1
; 2-2

Wwww.valuetronics.com

Table 2-1. 115/230 Voit Conversion

Coenversion 115Volts 230 Volts
Slide Switch Right Left
AC Line Fuse 1Asio-blo 0.5 Aslo-blo

2-17. POWER CABLE. The Model 5G65A is equipped
with a detachable three-conductor power cable. In-
stail as follows:

a, Connect the round, three-conductor female
piug to the ac line jack on the instrument rear panel.

b. Connect male plug {two-blade with round
grounding pin) to three-conductor (grounded) outlet.
Exposed portions of the instrument are grounded
through the round pin for safety; when only two-
conductor outlets are available, use connector adapter
{HP Stock No. 1251-0048) and connect short wire from
adapter to a suitable ground.

2-18. Mating Connectors

2-19. Table 2-2 lists the Model 5065A front and rear
panel connectors and their respective mating con-
nectors. Not all connectors listed are shipped with the
instrument but are included in the table as usetul
information.forinstallation. :



—

2-20. OPERATION AS BENCH OR RACK INSTRUMENT

2-21. The Model 5065A is shipped from the factory ready
for operation as a bench instrument. Parts necessary to
convert the instrument for operation as a rack-mounted
instrument are not supplied. When orderd separately,
Rack Mounting Kit Is available by ordering HP Part No.
5060-8740. To convert for rack operation, refer to Figure
2-1 and proceed as follows:

a. Remove feet {press the foot-release button, slide
foot forward toward center of instrument, and lift off).

b. Remove adhesive-backed trim strips on sides,
just behind front handies.

c. Attach filler strip along bottom edge of front
panet.

d. Attach mounting brackets to sides (larger corner
noteh toward bottom of instrument, see Figure 2-23.
Instrument is now ready to mount in standard 18-inch
rack.

Model 5065A -
Circuit Diagrams, Theory, and Maint_enar_gge

2-22. INSTALLATION LOCATION

2-23. The Rp87 absorption cell in the RVER Assembly
A12 is slightly sensitive to external magnetic fields. Avoid
instaliing this instrument near large motor-generators,
transformers, or other equipment which radiate strong
magnetic fieids of 2 Gauss or more.

Figure 2-2. Conversion for Rack Mounting

BOTTOM FOOT
COVER
FOOT RELEASE
BUTTON
Wi LARGER

NCTCH

TRIM STRIP
{ADHESIVE BACKED)

FILLER
STRIP

Table 2-2. Mating Connectors

.. Connector Mating Connector Mating Connector /
Connector Description HP Part No. HP Part No. Description
Rear BNG Fematle jack (J1, 1250-0140 1250-0061* BNC male plug, JG88/U
2,3, 4,5)
EXT DC, 5-pin male jack {J9) 1251-0111 1251-0126 5-pin female plug
AC LINE, 3-pin mate jack (J8) 1251-1458 1251-2457 3-pin femate plug
Front Panel OUTPUT Signal 1250-0102 1250-0061" BNC male plug, UGS8/Y
jacks (410, 11, and 12)
1 PPS, BNC jack (J14) 1250-0102 1250-00617 BNC male plug, UG88/U
Option 001 only
"These connectors not shipped with the instrument.

www.valuetronics.com
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SECTION il

OPERATION

3-1. INTRODUCTION

3-2. This section provides operating procedures for the
5085A Rubidium Vapor Frequency Standard. Tables 3-1
and 3-2 gives the basic turn-on procedure. Figures 3-9,
3-10, and 3-11 explain front, top, and rear controls and
connectors.

3-3. OPTIONS 001 AND 002
(Option 003 = 001 and 002)

3-4. Operating procedures for Option 001 (Time Stand-
ard} and Option 002 (Standby Power Supply} are covered
in Paragraphs 3-19 through 3-31.

3-5, OPERATING PROCEDURE
3-6. General

3-7. In instruments equipped with Option 002, Standby
Power Suply, remember that the interral standby battery
is fully discharged when delivered and must be brought
to full charge {16 hours minimum) before it can deliver
rated standby power. Battery charging instructions are
included in Figure 3-2, Turn-On Procedure. For more
standby power, available accessories are the HP Model
5085A Standby Power Supply or HP Model K02-5060A
Fower Supply.

3-8. Turn-On Procedure (see Figure 3-2}
3-9. Turn-On After Long Slorage

if the 5065A has been in storage for longer than 2 months,
there is a possibility of cell fiooding oceurring in the RVFR
tube. If after 1 hour of warm-up from initial turn-on no
2nd harmonic is present, then cell fiooding can be sus-
pected. The foltowing procedure should be used toincor-
rect cell flooding. .

a. Remove all power from 5065A and remove bot-
tom cover,

b. Disconnect thered and black twisted pair of wires
from XA4(1) and XAB8{1) respectively.

¢. Obtain a current-limiting power supply capabie
of producing 1 amp : power supply voltage is notimportant).

d. Before turning on power supply, place a short
across its output terminats.

e. Connect the power supply as shown in Figure 3-1.

The short should remain in place on the power suppiy
Cutput.

. Set power supply voltage and current controis to
minimum position. The precautions of stepsd, e, and f are
1o prevent the filter capacitor on the power supply output
tfrom discharging into the RVFR.

.valuetronics.com
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Table 3-1. Operating Checks

CIRCUIT CHECKS

Switch Position

Meter Indication

Description

BATTERY

SUPPLY
LAMP OVEN

CELL OVEN

OSC OVEN

PHOTO |
5MHz

CONTROL

ERROR

2ZND HARMONIC
1 MHz

100 kHz

35-45
Option 002)

38-42

10-45

10-45

25-50

25-50

35-45
{noicad)

-50 to +50

20-50

38-42
{no load)

38 - 42
(no load)

ievel

Indicates
battery voltage

Indicates +20
volts regulated
supply

Indicates
power to lamp
oven in RVFR

Indicates
power to
absorption
cell pvenin
RVFR

Indicates
power o
quartz 0SC
oven :

Indicates
RVFR output
current

Indicates
5 MHz output

Indicatesdc
control volt-
age_tgguartz
osciliator

indicates fre-
guency dif-
terence
between RVFR
and micro-
wave field as

a de voltage

indicates 2ND
HARMONIC
level

Indicates 1
MHz output
level

indicates 100
kHz cutput
level
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Figure 3-1,

RVER Pumping

?OWER SUPBLY
LA R D e

T i

bt bmve the catde seldered.
the powesy sanly.

Part Mo, JEIRT5AL

BLACK WIRE
ATIPEY
SEE NOYK

RED WIRE

Instruraente serlal number 172400781 and above doorot have the BI7AITT connectos
fev this oase, disconnect the wires and conneot sHrectly W
Bating Conngotor for PUT fg HP Part Mo, 12811113 (Winchesiar

g. Tush on Powsr Supply and adjust vollags Bigh
enough si Oulput current tan be set with current-linii
pordrol. Resd current on power supgly meter,

b Setourrentlimil conteol 50 supply output ourrant
¥ H

i 1AL
Tk CBeduce voitsge oonirol setting so thal s just
EYeter point whars further redutiion wauld regduce the

;}Qw iy output current

Vo Bonheck polanty of Dower supply copnantion B
ATEPTT, This muwé fe properiy gonnected,

k. Remove short from power sisiply ogly
purrant fo fow o the BYER. sdjust power supply woitage
andior surrerd Bmid 1o bring corrent 10 1A,

{, Becunnest MSA o AD Hnoo Bel frool pans
FACIRE switah to LOOR QPEN, meter swiloh tn 2nd HAR.
SACHROE,  Allnw power supply and BSR4 10 operdle
c;u:s,?.smgfm-ﬁ.!y

m. Within 12 o 48 hours signal should begin o
pay e RN MARMOMIC mpter, MOTE: the gqlariz

G‘C‘%%&‘EW on the U654 rmust he within abowl 100 1987

of & Mir for the signal 10 appear i possible, set the
%O&%&fx gacittator againgt & reterenos standand beiom
procasding.

. Dipok ZND HARMOMBD meles roadings bwine
per Gay uniil reading 5 greater than 10 0rre
mraern Hhis vt e within 15 4

iy B onot the problent

by

o, When checking BRD HARMONIC mater rogd

algo record meter reading i PHOTO | posi

)
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f When ZHIY MARMONID redding is mgimum ¢
grosier than 10, remove powsr trom SUBBA. Remuave powe
supply sonnegtion, and recannent red wire o XAK T an
the blask wire to XAST

g. Replane bottom cover and moonnagt AD pows
s BOBSA. Tha &35\)1& internial oiroult wil now oplimiz
e rubidiem in the RVFR. Operate the S065A comtin
ueiigly for mivaur Tweek, The SND BaRBONT readin
dvpuid stabibize. Hthe meter slabilizes al graster han &
ing instrumerd can be returaed 10 servigs, I the reatdin
is lese than 28 parform adfustmonts destribed g
graphg 5-24 thry §37 in the S08584 Dperating and Bervie
Rgraial,

3-10. FREGUENCY OFFSET AND CALUEBRATION

3.4, Tha Rubldium Mapor Froguenoy Smndurd B
secondary frenuenoy standard withe specilied jong om
slapiivy drift tesy than 1 pard i 109 per month,

- o~

3.1, Cver g penngd of lime. 1t fmay be naopssary |
sheck the offset that has acorued sinog lawt ealibralio
ang recalibrate the instroment o 8 primary frequend
starfard,

248 Fregueoey adiustmant can be made alter dete
e inrEndi

parvineg the frequency errdr wiih reapact
Front panel MIAGKETIO FIELD condrol )
it covrant any frequenny offsel




Frgure 3-2.
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Conudt Diggrains,

Tirn-0n Prooadine

SUOBEA
“hpary, and Maintenanoe

Set rear 157830 Yan
Hne voliags used,

sWitCh I qorrespomd with

Ghsok that lunclion switeh I sot at OPER ang
CeB0 FREG FINFE ip set at 250 ;t shoudd remain
wt ths position during o o;mai sparation,

CF al poverr DOrd [supphed! baetwean roar
ok and a0 ine power,

Chyounils sguipped with Dplicn 002, Standby
Aoweer Supply, press BATTERY switoh fn RESET,
then swiloh o FAST CHARGE Mote  that
BATTERY ynp comes on. 1 ac fing powser fatls,
S BEATTERY lamp will puise.

Al thour warnrup amd then proes
AUTO o STARY momentariiy. o units e
with Opdiar 00% 3 mechanion
plasing s switeh st AUTO 8T AR

ATART/
sepippe
SR prevenis

Fress LGS RESE CONTINUGLIS OFER-
a1 lamp m**u?d f;CHT”I%? o W indiaty that

uaniy-stabiding fesdhack faskad.

sad om

torefer o Saction ¥
Ouireis,

positignel and
1 Horpadings
drpshnoting intne

SRty n tehouay

WAL,
part i 109 of the TS

approximately § parks in 107 afler 4 hours

NOTE
HOOONTINUQUS OPERATION lamp goes off
aftar ingtrument Ry waomed up, the CIRGLET
DHEGK meter swhich shoid be ael to the LAME
OWEN and SELL OVEN positions. I gither
mgter indication 2 Bdl scals, e instrurmend
should be wmed z»sf i rmms;. oot the
FETL by G

e

vie fox tast cherge
s of this tme,
: AT for g oont

A fuial of 18 H
BATYERY

thie BOBLA 2 within approsimately 3
Time Scals and within

NS

trickls chargs

B Afgr 24 hours ruoning Hme Shermad @i
Bortlum g established snd moter roadings s
stabilized,  Fotate CIRCUIT OMECK  swich

trough all pomtions and record ra
o sharh,

i Bae Pavagragh 57 forpe

i seihus
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Table 3-2. Front Panel Lamp Indications

DESCRIPTION

FRONT PANEL LIGHTS
INTEGRATOR CONTINUOUS
LIMIT OPERATION
OFF ON
ON ON
ON OFF
OFF OFF

indicates Normal Operation

indicates quartz oscillator is locked to resonant frequency
of RVFR but oscillator has exceeded one-half its controt
range. To correct this proceed as {otlows:

1. Set CIRCUIT CHECK switch to CONTROL.

2. Adjust OSC FREQ ADJ COARSE control for zero on
CIRCUIT CHECK meter. NOTE: this adjustment
may cause CONTINUOUS OPERATION tamp to go
off. 1 this occurs, momentarily press LOGIC RESET
button. CONTINUOUS OPERATION lamp should
come on and stay on.

indicates one of the following troubles:

1. Quartz oscillator control limit has been exceeded.
To correct, set CIRCUIT CHECK (o CONTROL, ad-
just OSC FREQ ADJ COARSE for zero on CIRCUIT
CHECK meter, then momentarity press LOGIC
RESET.

2. Synthesizer Assembly Al faiture.
Press LOGIC RESET switch. If CONTINUOUS OPERATION

jamp does not come on, took for one or more of the
following troubles:

Quartz oscillator not locked to Rubidium resonance.

e

2nd harmonic signal too low.,

Fundamental signal too high.

ol S

Gell or lamp ovens not operating normatly. Check
CELL OVEN and LAMP OVEN on CIRCUIT CHECK
meter. If meter is maximum TURN INSTRUMENT
OFF.

Synthesizer failure.
6. FUNCTION switch not set to OPER.

3-14. The two following calibration technigue measures
the changing phase relationship between the SC65A
5 MHz cutput and a primary frequency standardd (HP
5061A Cesium Beam Frequency Standard or equivatent}
5 MHz output over an 8-hour period. Either procedure
may be used and both are equaliy accurate. The phase
changeis convertedto frequency error and the necessary
MAGNETIC FIELD adjustment is set in.

3-15. The procedure is divided into two parts; Tabie
3-0 lists recommended test instruments and equipment,

3-4
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However, items with equivalent specifications may bt
substituted.

a. Catibrating the measurement system.

b. Performing the error measurement.

3.16. Calibrating the Measurement System: Fo calibrats
the system for phase error measurement, proceed &
follows:

a. Connect equipment as shown in Figure 3-5.

b, Set HP 8405A FREQ RANGE to agree wit
input freguency {5 MHz). :




Figure 3-3. Magnetic Field Controt

e - Model 5065A -
Circuit Diagrams, Theory, and Maintenance

Figure 3-4. Error Measurement

c. Zero HP 8405A PHASE meter by cranking in
necessary offset with METER OFFSET control and the
red ZERO knob.

d. With the meter zeroed, set the RANGE switch
at'+6. Recenter the PHASE meter with the red ZERO
knob.

@. Set strip chart recorder range to .5 volt. Set
pen to chart scale center with recorder zero control.

f. Set HP B405A phase range to +180 and change
METER OFFSET by +180°.

g-  Adjust 10k chm pot for fuil scale pen deflection
onrecorder.

h. Change METER QFFSET polarity to (-) using
the center knob of the METER OFFSET CONTROL. Pen
shouid move to opposite chart edge. Make required
fine adjustmenis to record zero and 10k pot for full
scale chart deflection. The recorder is now calibrated
for 360° or 0.2usec fuli scale.

3-17. Frequency Difference Measurement: To perform
the trequency ditference measurement, proceed as
follows:

a. Connect equipment shown in Figure 3-8,

b. Set HP B8405A Vector Voltmeter PHASE
RANGE 10 180° and METER OFFSET switch to 0.

. Determine frequency error Al/f using the relation-
ship At=af .
t
d. Since chart calibration is 0.2 usec full range (at

§ MHz), error in proportional parts can be determined
from the strip chart record as illustrated in Figure 3-4.

.valuetronics.com

1L

rTo bt e o g ey
5 [] 7

Example: Assume instrument under test has a
phase change (over a 7-hour measurement period)
of 0.1usec (recorder half scale)

At 0lus 1x107s - ggg, 1042 freq, diff.

t 7hrs. 252x10%

_ & Since one minor division of the MAGNETIC
FIELD adjustment changes the 5065A frequency by 4
partsin 1012, in Figure 3-4, the dial would be changed one
minor division. During the phase measurement a cw
movement of the HP 8405A phase meter indicates the
5065A frequency is higher than the reference standard
and a ccw movement indicates the frequency is lower
than the reference. If the MAGNETIC FIELD adjustment
is at the end of the range:

1. Set the Magnetic Field adjustment to 5.00 and
measure the frequency offset again. This is the
“desired change in offset” {tem 2 in Table 3-4.
See Table 3-6 for an example of this calculation.

f. increasing the MAGNETIC FIELD setting
increases the 5085A frequency and decreasing
this setting fowers it. Make this adjustment as re-
quired to align the 5065A with the reference
standard,

g After the MAGNETIC FIELD control has been
reset, another phase comparison will show if the adjust-
ment is correct, or if another adjustment is needed.

3-18. FREQUENCY COMPARISON USING K34-58991A
LINEAR PHASE DETECTOR

a. Connect the K34-58881A QUTPUT terminais to
a HP 680 Strip Chart Recorder or equivatent. Set recorder
for 1V full scale and 1 in./hr. and turn on recorder.

b. Connect K34-89931A to line power and turn on
the power switch.

3-5
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Table 3-1. Frequency Offset Change instructions

1 Remove instrument top cover and note setling of g Algebraically add the new MAGNETIC FIELD

TIME SCALE thumbwhee! and position of HE-LO
switehes, Record this information in item 3.

NOTE

B certain to include the correct algebraic
sign (+ or -} with the numbers used in the
following calcufations.

5 Locate thumbwheel switch setting in Table 3-7
and record the corresponding Offset ¥ 10-10vatue
in ftem t uncer Offset (< 10-103

3. Record the desired change in offset undar ftem 2

control setting from the setling recorded in Hem 7.
Record this total in Ham 8.

NOTE

if the addition performed in Step 9 gives a
negative numMper ora number greaterthan
10, the synthesizer selling selected in
ltem 4 must be changed. Select the adja-
cent offset from Table 3-7 closest to total
offset recorded in ltem 3, and record this
new information in ltem 4. Repeat Steps S
through 9 using the new dala. :See
example, Table 3-4.}

“*

in the apace provided. 10. Recerd ltem 4 and [tem.8 information in spaces

provided under Htem 8.
4 Algebraically add the sum of ltem 1 and ltem 2 _

Offsel ¥ ]0,:\!.}; and f'@.‘(}(}i’d the tolal in lem 3. 11, 5et Symm'zsizer !&smmbiy A?; TIME SQALE
taumbwhesl swilch to the new setting recorded
in ftem 9a.

& Locate the nearest Offset }10-10 in Table 3-7 that

corresponds to the letal oftset recorded inftem 3. o ) - )

Bocord this offset. (s corresponding TW switeh 12, Set Syninesizer Assembly Al Hi-L. O switch o the

setting, and Hi-LO switch setting under Hem 4 in position recordad i Hem ab. Replace instrument

the appropriate spaces provided. op cover.
B Algehraically subtract item 4 from lem 3 and 13, Adjust front papel MAGNETIC FIELD control 1o
racord this remaining Frequency Offsetin ltem 5 the setting recorded in ilem 9c. Then periorm
Frequancy Offset and Calibration paragraph
310 again to align the S065A with the reference

Mivids the remainger recorded initem 5 by 2 an i starmtard.

record the answer in tem 6.

NOTE 14 Set front panel CIRCUIT GHECK switeh to CON-
The divisior o Step 7is performed o con- TROL and slowly adjust DSG FREQ COARSE
cert the Trequency offset 1o be correctad corral for CIRCUIT CHECK meter indication
by MAG COFIELD ADJUSTMENT of
it frant pansl MAGNETIC FIELD con-
ot selting , ) . . e : e
- 15 1 CONTINUOUS OPERATION famp 1s off wail 2

B, Note present frond panel MAGNETIC FIELD con-
et setting and record this setting m lterm 7.

minotes, then momentayily press front panet
LOGIC RESET button. CONTINUGUS OFER-
ATION lamp should come on and stay on. The
50654 olfset has heen changed and the nstru-
ment s aperating normally.

yw.valuetronics.com
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Tabie 3-4. Typical Frequency Offset Change, Sampie insufficient MAGNETIC FIELD Gontrob

ITEM QFFSET (x 1079 TWSWITCH SETTING HE-LO SWITCH
; 1. Present synthesizer Assy TIME SCALE -183.770 8614 Hi
E seftings (see Table 3-7 for corre-
! sponding frequency offsets
!
s 2. Desired change in Offset -1 2169
% 3. Sum (Item 1} + {Item 2} ~173.770
4. Nearestsynthesizer setting -172.789 8238 Hl
(Tabte 3-8}
5 Remaining offset to be adjusted by -.98 (173770} - -172.789;
MAGNETIC FIELD controt {tem 3) - {item 4)
& Change required in MAGNETIC -.49 tem 5 .88
FIELD controd setting 2 2
7. Present MAGNETIC FIELD control 5.00
setting
5. New MAGNETIC FIELD control 4.51 {-491 + (5.00:
setting
) 4. New offset sellings are:
* a.  Synthesizer TWswitch Item 4 8238
h. Synthesizer Hi-LO switch Hem 4 Hl
¢, MAG FIELD control ftem & 4.5%

Figure 3-5. Equipment Setup for Calibrating Phase Measurement System

501 LOAG

CESIUM BEAM \ VECTOR 10K 0 ETRIF CHART
F gffﬁff;g VOUTMETER e RECORUER
84054 HP 680
HP BOBIA l HE 8405 i
T
5 MHz ;
: I _AI02IEA 1SOUATOR
l ] / 2184 ADAPTOR
: }
H

37
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absle 55 Typhoal Freguenay Offset Change, D030 18 Oftger fo 300,

OFFBET {x 1079 TW SWITOH BETTING FH-LID SWITOM

t o Fresent synthesizer Assy TIME
BOALE settings (ses Table 39 for
corrasponding frequanoy offset)

5

Dresired changs nofleel

w2

Suan {Her 1)+ (Ham 2}

4. Mearpat synthesizer seting .
14 g eeomr— e ——
{Tabie 3-8} :

B, Hemaining offestto be adjusteg by -
MAGNETID FIELT fraryirnd {itam 31 - {Hem 43

&, Ohangerensisd b MAGHETIC : " frem B
FIELD pontend setting &

Prronar BADNETUD FIBLDY controd
segting

ek

B, Mew MAUGNETRIFIELD control

REsTERE S tem #1 ¢ {tem 7

Mesw offest aattings are:
1

stpat TW awiich hara 4. _

b Syotbegizer HBLD switoh Hern 4

oo MAG SHPLD conol Ham B,

Figure 3-8, Equipment Setup tor Frequensy [iffsrance Messuramen
WOTBA ADAFTER
OISR IBTLATOR § o y - ,E
YA ER0 ATOR
R s
{
i
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¢ Conpsot s relarence § Mz o INPUT A and the
ANEEA & MM cutpul to INPUT B

g0 Set " Tero-Ogar-Full” front panal mauntied wogule
switeh to “Zers”. Adiust "Zero Sogle” control for & 2aro
soals trace on recorder.

e, Gotswitch 0 "Full” and adjust "Foll Soale” contro
for a full scale frace on racorder

£ Check both “Zera” and *Full SGeale” s}u*;‘nu‘m and
mad;mﬁ if necessary,

g, The recorder witl now provide a continuous res-

e of frequency comparizon and will be automatically

resel when the recorder pen reaches zem of full-scale
pasition.

B.OWith the recorder set for 1 volt full seale and
4 m £ h-r thﬁ pika T dﬁﬁ‘&fmm& r&mrdﬁr witt hv 1.2 papg
: i : YRA T

' :mnditwns

a8, __z:;pm&?m& WITH THEE STANDARD

_mwmlly mﬁnacmﬁ i ?win
Diviriar Assambly. TIME {,}Ei,AY c&mmlf 87 Jacated on
e A5 Assembly and oan be seen with the 10p pover
Cramoved. The TIME DELAY six thumbwheed switch con-

rrols the phase of the clock-pulss autput from 1 micro-

sepormd 1o 1 second with reapect 10 an exlernal raferansae.
Thyz {1 mmr’abscmarﬁ TIME DELAY sorewdriver adjust
mont alfows Hne sdiustmant over any 1 microsecond
povtian of thethumbwhee! settings.

Rt The time standard sption includes a 24 hour, LED
gital piock assembly (AT which uficales Bme 0
S ohondrs, mindtes and wcwads«, Tiw ‘%?Ni"‘ mm(}r, iy Bividder
g orize foan

s r{afes*ﬁmw N*m("’;zei "?mr
e SEY oy
;.txmm;hut‘*s}-ﬂ docatad O

FEC3L T
322 BETTING THE CLOCK PHABE TO AN
ﬁx_mmm CLOOK

FEE The phage ditforence between the SD834A 1-PPS
oot and an exfernal reference clock may e et G any
sl point belween ooingidence and 1 second by
W e follnwing procedurs. The teohnguy used will
wi oot e Modal 50604 application and individuad
Lef raquibramenis,

24, Automatis Synehrordzation

B owynohronize the PR opimd
o drive with an external T-PPS
i forbonast

o automs

www.valuetronics.com

Catpt will by delayed gocording

vsmu Dmgru N, The wrty, ardd M nh,fzam‘s

g, Remove the ton oover for agoess (0 TIME DELAY

Sontrols,

B, FAoipte ihe O-1 sop

g ow for mng

T w DELAY control maxi-
ey delay o not overtighlen

o Gel ihe TIME DELAY thumbwhes! switches for
the desired Hme dalay of the glock pulse. Thethumbwhes!
switches read direciby, However, there s s 8-11 psec huylit-
in gelay @ the digial divider clroult whish should be
added o ke tima-delay caleulation

d. Connsot he ralerencs pulse W the rearSYNG
INPUT jack {muust be greater tharn +5Y with less-than
50 nanoseconds rise-time and a wWigth graater than
8.5 uszac

P Presg SYND pushbutton.on AB Assemblyand
hold down it wast bseaond, Theaert dok of the ahonk
o thg settingof tha
thumbwhige] »evltch sondus 1 Ot naes Bulit-in delayy,
Fosr muore provisg 'ﬁrﬁjaaatmwni Qf e cielay, thed-Yusec
TIME DELAY ;;mwieq cordinuous delay adjiustrment from
-1 psen.

I When thy clank pulss sy
oisck with atvanug in
1993,

hordzed, Wi gigis
syrictironisim wdih the nstromeng

g. Fora dalay of ess thar Y asec, the thurnbwhes]
switches arg Hrst got 2885 988 Then the thumbwhes
aetting ie duorpssdd g8 required snd final adiustmant Is
made with the (1o 1 pses TIME DELAY contral. Use an
arrangement ke that of Figure 3-8 W accuraiely measure
tme intervals bebwesn the lwo 1-PPE pulges. For shor
delay intervaln, uss an oscliosoope. For jonger delay
intervals, use the optional sounier grrangament,

3-26. Manust Synchronizstion

R

B-2F i the rafersnes pulse does nut st (e reguire-
menis for syno operation senond rise
virviee, ansh winiif =0k paen, use b i Flt_;t:i‘@ A
AT i:m:.-:» pigrvals bBel tme r*ﬂé::w "SI the SDESA
Poutpul 88 remured with ¥ Y e

o ang -3 : f“{-}i:{'g
intervaly, e an Dol for fargsy dalay ninrvsis

se e opticnsd ooun i»r arfangameant

F-28. Setfing the Olock

#  Remove tog cOvey

b Set hours, rinotes, and seeonds by placmyg the
ALCWEART togole switth at FAST and momentariiy
depress the SET pushbutton for rapid advarge of the g
play. Place logyle switsh o BLOW and press 3ET pushe
Button o siow advanee of tha dsplay

Sat sen (ma"%n onine deplay slighily ahead of the

‘J”fin

s bhe nabrument
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{ffset Tt o Synthagizer | LD Swileh tfgat Thumbwhest | Synthesizer | HELD Switch
o wmbwhieel ] ] . ; Ay S . o e
{3 107 Setting Fraqusncy Setting {x 1017 Setting Frogquenny Salling
AOC0619 8348 531443718 | o -484.437 Q587 5EI4TE00 L o
986784 9189 £314426.63 -472.694 8491 §31477RO0
-G77.485 4030 531443290 ~ABRET0 - BG4 £314761.08 1.
70604 BETY 5314437 56 458,497 way SATATEY 7O
058 700 . B3G4 521444583 447 258 2047 5314765 08
- ~85Q5T3 7758 5314451.98 4473981 BT 531474067
~401. 729 5801 £314458.11 -430 582 7687 | B3MBUBTT
_-B30.051 8841 $314485,41 -418 827 97307 7} 531481481
A9 1.851 74TR 5314477 85 -403.318 8253 53 TAR2ES 41
o kckop 8267 53144875 55 308379 8793 A3 14BE0, 16
CSEE3.419 8744 - BI1440045. SIMG.G10 4 8063 5314834 58
BEA.TTD BOO3 | B314494.07 Cr: B 1IN S ¢ < < B O Y B i
S881.000 QORg E314408.83 BT BET TBG3E L) A314849.87
BT 988 B2y BETABUE TS LG -G048 8142 | BB14BEAER
fuRS5.841 gan SRR HEAD BHOETR BEUA 5R14861.48
1 aa4826 8318 E314523, % A3BSeT § BoeR s:awa:*x.a:&
©BA0E3T B4 SFBOETH 879 : P14 B
830,246 o840 ~B3I84 1 BATE
17,281 B7TH 51454248 RAERICIY BURE
~BDY.448 9ua7 5314547 84 A3 66 G248 314000 45 |
BO0. A5 BOEH BEI4E5T.H8 -ABE 0 8571 mfwr R
FEBHH0 BOZY 531456114 S2TREZR ugep 5314810008
SFTTAOD er e 5314569 54 ~BEB3 GEOS [ H314BIT 1R
~THI045 5047 SE14570.55 255,182 8841 5314006 68
~THA LT 2451 S¥14 6‘& g 250274 E714 H3T4530 (7
748974 HFE 5%14581.70 ~EA0.006 BAAG K314537 01
CSFT SBROK Q;SMN:W ap PEDEDA THOH BA14043 B3
- ~T23264 BEES 5314B06.74 | ™ 2054 Ba 5314849 98
FAPRE S 8523 531 4R14.34 F05 481 GETE RGT4G60 813
i BUGT ER14BI7 62 181 251 SRS SR4870 B8
G410 334& 585 Am At 7H 8314877 05
Bas1 L SFTABER A0 PRFES BAGH ER14u80 97
678,286 GREY 5914887 48 »?Er‘a\i. e 819 SRIAUEG 14
-BEE B85 G126 iii 4645 31 154,558 ARYR 4096 56
BB S gama | S314650.93 -1AT BB SR ;
BAT 504 BAET | BRIAGHB 48 ~135 484 Gy
GAAGT Ha11 35 BEE4
AH0508 TEBG Ty SR 4TS xick
R 00E <181, 785% BRAE
OB A0S M*sv’“ A1 HEETT gaur
£ 53 ?4?32,92 i TG RE51
Z14TI0L048 M{“g 51 G143
| SR14716.31 50,293 8413 i
| 531472083 -47 664 96735
L BR14726.54 “E2BRA BEGT
14735534 -6 853
314741, L}” : A ATE
BITATABR0 L B4
= Hf}f% {3000
BLI4TRT 22 o
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Table 3-7. Syrdhesizer Setting ve. Fregueney Offsat Table 3-8, Beoommanded Test Equipmend
Gae Tabde 3-8 for Thumbwhesl Switch Betiings) g ;

frsstrurment Flocpsivad Bacommendad
Ty Charasienstios Ingtrumendt
Eynihesizer Ottsnt Syrihesizer Ciiset Freguenoy Fraguency: § Mz P RModet

Thumbwhaet
Setting
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Figeere 327 Internal Measurement with Automatic Synchronization
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or circuit theory on individual assemblies, refer
fie. schematic fold-out pages at the rear of this

Jhe simpiified block diagram of Figure 5-8 shows
equency-stabilizing feedback loop. The 5 MHz
“osclilator output is stabilized, first by comparing
MHz output in a frequency-synthesizing and
ing process with the resonant frequency of
nd-then translating the difference frequency into
wgm! voltage which corrects the quartz oscillator

Oscillator Assembly A10 generates the 5 MHz for
Multiptier where 5 MHz is: (1) phase modulated at
37 Hz, “(2) multiplied to 60 MHz and, (3) combined
with the synthesized 5.315. . . MHz after multiplication
10 80 MHz. The 5.315.. . MHz is derived from 5 MHz in
‘& frequency-synthesizing process. The combined 60
.MHz and 5.315. . . MHz signal goes from A3 Multiplier
“ %0 the harmonic generator step-recovery diode in A12
RVFR (Rubidium Vapor Frequency Reference) Assy.
The harmonic generator/step-recovery diode couples to
.. e Rb® absorption cell which is housed in a microwave
;- Cavity tuned to 6.834685 GHz, the Rb®’ resonant fre-
. quency. in the harmonic generator/step-recovery diode,
B315.". .. MHz phase-modulates the 114th harmonic of
M MMz to produce the 6.834685. . . GHz lower sideband
which. matches the microwave cavity resonance and
88 energy level transitions in the Rb¥ gas.

4-8." Figure 4-3 shows the Rb¥ absorption ceil which
Gontains the Rb® gas. A 100-MHz osciflator in A12
RVFH. Assy drives the lamp filled with Rb® gas. The
fesulting light output passes through the RbBS filter cell
&nd the Rb* absorption cell. The light output of the
Rtﬁfbsmption cell is monitored by a photedicde.
b% Photo excitation is removed in the Rb® fiter cell
BmMaove undesired transitions. When the Rb¥ gas is

uetronics.com
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excited by the 6.834685. . . GHz microwave field at its
resonant frequency, it increases in opacity to reduce
light transmission about %% as iflustrated in Figure 4-1,
This phenomenon permits using Rb® gas as a fre-
quency reference. Phase modulation at 137 Hz (in A3
Multiplier) produces a sinusoidal scan of the excitation
frequency. As a resuit, 2nd harmonic 274 Hz appears
in the photodiode output when “on” frequency and
fundamental 137 Hz appears when “off” frequency, as
shown in Figure 4-2. For example, as the 6.834685 . . .
GHz excitation is steered towards the Rb® natural
resonance by the feedback action of the frequency-
contro! system, second harmonic appears in the photo-
diode output is mostly 2nd harmonic 274 Hz with a
small amount of 137 Hz.

4-7. Temperature control of the Rb¥ lamp and ab-
sorption cell In the A12 RVFR Assy is accomplished
by temperature control circuits in the A11 Temperature
Control Assy working with temperature sensors and
heating elements in A12 cell and lamp ovens. Opers
ating current for these ovens is monitored in the CELL
OVEN and LAMP OVEN positions of the CIRCUIT
CHECK switch. The A0 Oscillator Assy has its own
temperature-controf circuit for the 5 MHz gquartz oscil-
fator. Operating current for the oscillator oven is
monitored in the OSC OVEN position of the CIRCUIT
CHECK switch,

-

Figure 4-1. Rubidium Absorption Piot
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Figure 4-2. Rb* Absorption Cell Quiput
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4-8. The A12 RVFR photodiode output is applied to
AT7J1. This signal contains a fundamental frequency
of 137 Hz, a second harmonic of 274 Hz and is pro-
portional to the frequency error. The composite input
signal is amplified and then the 137 Hz and 274 Hz
signals are separated, filtered and amplified. The 137
Hz output at A7("Y") is connected AB8(18) and the
274 Hz output at AT{("WBO™) is connected to the 2ND
HARMONIC position of Ml via A17{13).

4-9. In A8 Phase Detector, a reference 137 Hz signal
is compared in phase with the 137 Hz input signai. The
resulting dc output is either positive or negative de-
pending on the phase of the 137 Hz input. Also, the dc
output amplitude is proportional to the 137 Hz input
amplitude. This dc output goes to the ERROR position
of the CIRCUIT CHECK meter and (o A9 Integrator
Assembly.

4-10. In A9 Integrator Assembly, the dc error signal is
ampiified and integrated to slow feedback loop response.
Connecting to this assembly is the FUNCTION switch
which opens the control foop so that the A10 Oscillator
can operate independently. in this LOOP OPEN
position, A9 ocutput is shorted to the input and the error
signal is not amplified. With the FUNCTION switch at
OPERate, the amplified and integrated dc control volt-
age connects to a varactor diode in A10 guartz osciilator
circuit to correct the 5 MHz output frequency.

4-11. One 5 MHz output from A10 Oscillator is routed
through a power amplifier in A3 Multipiier Assembiy to
A13 Buffer Amplifier. In A13 moduie, power amplifiers
feed A1 Synthesizer and the front and rear 5 MMz output
jacks. The second 5 MHz output from A10 Oscitlator
supplies A6 1 MHz Frequency Divider.

4-2 .
vw.valuetronics.com

4-12. The A6 1 MMz Frequency Divider processes 5 MHz
in a regenerative frequency divider to produce 1 Mhkz.
One MHz outputs go to the front and rear 1 MHz cutput
jacks and also to A4, 100 kHz Frequency Divider. A
start gircuit, which includes the START-AUTO-START
switch, provides for manual or automatic starting of the
regenerative divider circuit. Another AB output is 1 MHz
from a buftfer amplifier which feeds the AS Digital
Divider Assembily.

4-13. The front panel START-AUTO-START switch per-
mits manual starting so that frequency-divider circuits
will not restart automatically. In the AUTO-START
position, this switch provides for automatic restarting
of divider circuits so the 5085A instrument can serve as
a frequency source. When the Option 001 Time Stand-
ard is installed, a mechanical lock prevents using the
AUTO-START position.

4-14. The A4 Frequency Divider processes the AS 1 MHz
output through a decade divider to produce 100 kiHz at
front and rear 100 kHz output jacks

"

4-15, OPTION 001, TIME STANDARD

4-16. Time Standard Option 001 consists of A5 Digital
Divider, A16 Digital Divider Power Supply, and the front
panei mechanical clock. The A5 module processes 1
Mz to produce digitally delayed 1 PPS output pulses.
A SYNC INPUT iack at the rear enables the user to
synchronize with an extternal reference. Incremental
delay of the 1 PPS output is set by the TIME DELAY
thumbwheel switches. Continuously-variable delay of
the 1 PPS output, that is processed by the A16 moduie
for a “tick” pulse output at the front-pane! 1 PPS jack,
is set by the 0-1psec TIME DELAY adjustment,

4-17. An additional A5 control is the SYNC switch. To
synchronize the 1 PPS output with a reference pulse, the
SYNC pushbutton is depressed for at least 1-second and
then released. if a sync pulse is connected to the rear
SYNC INPUT jack, one reference pulse wilt enter the syn-
chronizing circuits during the 1-second interval. This
pulse will reset the digital divider. The output 1 PPS “tick”
pulse from the 1 PPS front panel jack will then be in sync
with the reference puise.

{



4-18. Two 1 PPS inputs connect to the A16 Digital Div-
ider Power Supply from the A5 module. One input pulse
is shaped in a blocking oscillator and then amplified to
provide the front panet 1 PPS "tick” output. The other
1 PPS input triggers a flip-flop stage which provides
ciock-driving pulses. The flip-flop output drives push-pull
amplifiers to pulse the front-panel clock at a 1 PPS {or
10 PPS} rate.

4-19. The A14 Logic Assembly monitors several key
points in the 5065A circuits and turns off the CONTIN-
UOUS OPERATION lamp to indicate an operational
discontinuity when one or more of the logic inputs in-
dicate a “non-operating” condition. These togic inputs
are shown in Table 4-1. In addition to the CONTIN-
UOUS OPERATION lamp output, the Logic Assembly
delivers an INTEGRATOR LIMIT lamp output when the
A9 integrator output exceeds 50% of maximum. After
an operational discontinuity, the LOGIC RESET switch
resets the CONTINUOUS OPERATION lamp when all
logic inputs are "operational.”

4-20. OPTION 002, STANDBY POWER SUPPLY

4-21. Standby Power Supply Option 002 automatically
cuts in battery power if there is an ac {or dc¢) line in-
terruption; for example when the unit is moved. This
is accompiished by fioating the battery across the
power supply so that the battery takes over should ac
; (or dc) line power fail. This option consists of A2
I Battery Charger Assembly, the nickel-cadium battery,
and the BATTERY switch and lamp. The nickel-cadium

Figure 4-3.
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Table 4-1. Logic Signals

Signat

Non-Operational
Condition

a. Synthesizerl.ock
Signal

b, AC Ampiifier 2nd
Harmonic Signal

¢. Phase Detector
Fundametal Error
Signat

d. Cell Temperature
Signat

e. Lamp Temperature
Signal

f. Function Switch

When present

When absent

When too much signal

When cell oven is full
on or turned off

When lamp oven is
full on or turned off

When present with

Function switch at
LOGP OPEN

Signal

standby battery is charged as desired in either FAST
CHARGE mode or a FLOAT (trickle charge) mode by
a constant current charging circuit. The front panel
BATTERY lamp puises on and off to indicate a fine-
power discontinuity. With the BATTERY switch at
FAST CHARGE, the BATTERY lamp glows steadily:

4-22. The FAST CHARGE position of 'the BATTERY
switch is used to recharge the battery after discharge.
After charging in the FAST CHARGE position, the
BATTERY switch is set to FLOAT, for a tnckte charge
to maintain battery charge.

RVFR Assembiy Block Diagram
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