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HA NDBOOK MA. EN DM ENTS

Amendments to this handbook (if any), which are on coloured paper for ease of

identifi cation, wi 11 be found at the rear of the book. The action ca 1I ed for by the

amendments should be carried out by hand as soon as possible.



'POZIDRIV' SCREWDRIVERS

Metric thread cross-head screws fitted to Racal equipment are of the ',Pozidri v'
type. Phillips typeand 'Pozidriv' type screwdrivers are not interchangeable,
and the use of the wrong screwdriver will cause damage.POZIDRIV is a
registered trade mark of G.K.N. Screws and Fasteners Limited. The'Pozidriv'
screwdrivers ore manufactured by Stanley Tools Limited.
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TECHNICAL SPECIFICATION 



1. DISPLAY

Format:

Latch:

Display Time:

Reset:

Check:

Eight digit in-line, 7 segment l.e.d. display
plus overflow indicator. Decimal point positioned
automatically.

Previous measurement is displayed during the
period reguired to complete a new measurement.
The display is updated automatically at the end
of each measurement.

Approximately equal to gate time plus 1 ms.

A push button Reset switch resets the reading to
zero when pressed and rel~ased.

With the Function switch in the CHECK position
the display shows:

Channel 'A' - Al I digits set to 8 to check all
segments.

Channel I B'
operation.

Counter reads 1 MHz. to check

Gate/Charging
Indicator:

Bat.tery Low
Indicator:

Overload Indicator:

Overflow/ Standby
Indicator:

External Standard
Indicator:

Display Un its

Indicators:

9916 Vol. 2

lights when the gate is open or batteries are
being charged at the full rate.

Lights when batteries are low.

lights when 'A' channel input exceeds about
5V r.m.s.

lights when display is 'overfilled' or when on
Standb.., mode.

lights when external frequency standard IS

connected and switched on.
"

Light to indicate the units in which the display

should be read.

Tech. Spec. or



2. INPUT IAI

Frequency Range:

Sens it iv ity:

40 MHz to 520 MHz.

Better than 10 mV.

.....-:..

Signal Range:

Input Impedance:

Overload Protection:

Prescaling:

Automatic Gain

Control:

3. INPUT IB'

Frequency Range:

Sensitivity:

Automatic Gain
Control:

Input Impedance:

Maximum Signal, Levels:

Maximum Input Level:

4. FREQUENCY MEASUREMENT

Range:

Accuracy:

Gate Times:

10 nW to 5V r.m.s. with automatic gain control.

50.0 nominal.

Up to 35V r. m. s. maximum by p. i . n. diode

attenuator and reed relay.

Input frequencies are prescal ed by a factor of ten.

50 dB minimum range. AGe output is available

at two pins on rear panel.

10Hz to 60 MHz.

Better than 10 mV.

Approximately 50 dB range.

1 MD in parallel with approximately 25 pF.

250V r.m.s. up to 10 kHz.
SOV r. m. s. up to 100 k Hz.
10V r.m.s. above 100 kHz.

The d.c. level + peak signal level must not exceed
400V over the full frequency range.

Channel "A I 40 MHz to 520 MHz (prescaled by 10).
Channel 'B' 10 H~ to 60 MHz (direct).

± 1 count ± frequency standard accuracy.

0.91s, O.ls, 1.0s, 105.

9916 Vol. 2
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FREQUENCY MEASUREMENT (Cont1d.)

Resolution:

Burst Mode:

L.F. Multiplier Facility:

5. FREQUENCY STANDARD

Internal Frequency
Standard:

6. FREQUENCY STANDARD OUTPUT

Frequency:

Level:

Output Impedance:

Waveform:

7. EXTERNAL STA~IDARD INPUT

Frequency:

Minimum Signal Level:

MaximumSignal Level:

Maximum Input Level:

Input Impedance:

8. DATA OUTPUTS

Display, Function
and Control:

9916'Vol.2

Channel lA I: 1 kHz, 100 Hz, la Hz, 1 Hz.

Channel IB': 100 Hz, la Hz, 1 Hz, 0.1 Hz.

In the Burst Mode the gate remains closed unti I
triggered by incoming signal. After measurement
the display is held until manually reset. The
minimum signal durati<;ln is 40 ms plus gate time.

See Option 09.

Refer to Options OM, 048 and 04C on page
Tech. Spec. (5).

1 MHz.

Standard t. t .1. output giving approximately
600 mV peak to peak into 500.

Approximately 2000.

Rectangular.

1 MHz.

100 mV r. m. s .

10V r.m.s.

Thed.c. level + peak signal level must not
exceed 400V.

Approximately 200 ohms·(a.c. coupled).

Serial BCD output is provided at standard t. t.1 .
logic levels giving 8 digits and decimal point.
Static timebase and overflow outputs with riming
controls are provided.

Tech. Spec. (3)



9. POWER REQUIREMENTS

AC Supply:

Voltage Ranges (a.c.):

Consumption:

94V to 132V and 188V to 265'1/ r. m . S • ,

45 to 450 Hz.

Six pairs of ranges sel ected by transformer
connections and a link. A rear panel switch
selects between the upper and lower range of
each pair.

(1) 94-106V/106-119V

(2) 106- 119V/118-1 32V

(3) 188-212V/200-225V

(4) 200-225'1//212-238V

(5) 21 2-238V/224-251 V

(6) 224-251 V/235-265V

Refer to Chapter 5 for setting instructions.

19 VA approximately.

10. ENVIRONMENTAL AND SAFETY SPEC IFICAT IONS

Operating Temperature;

Storage Temperature:

Humidity:

Mechanical:

Safety:

11 . MECHANICAL

o 0 0 o.
-40 C to +70 C (0 C to +60 C Wl th Battery
Option) .

95% r. h. at +40
0

C

In accordance with IEC 68.

Meets 1EC 348 (BS 4743)

Dimensions: Height:
Width:
Depth:

1~0 mm
284 mm
268 mm

Weight:

9916 Vol. 2

Approx imate Iy 2.7 Kg exd ud i ng Battery Pock.
Battery Pack 1 .5 Kg.

Tech. Spec. (4)



12. OPTION 01 SERIAL TO PARALLEL INTERFACE

Purpose: This unit provides an interface between the 28-way data output of the
9916 and a 50-way connector to a printer, or remote display. It converts the
serial b.c.d. data to parallel format and transfers the following information:
8 decades of data in 4 line BCD weighted 1248, 3 line decimal point position,
print command, print hold, reset, overflow and time-base information. All logic
levels are t. t.l. comfXltible.

13. OPTION 04\: FREQUENCY STANDARD 9442

Type:

Frequency:

Ageing Rate:

Warm-up Time:

Tempenture Stability:

A fast warm-up ovened oscillator suitable
for the majority of applications.

14. OPTION 048 FREQUENCY STANDARD 9421

Type:

Ageing Rate:

Warm-up Ti me:

Temperature Stabi Iity:

9916 Vol.2

An ovened osci Ilator of the utmost precision
for use when the highest long term accuracy
is essential.

Initial: ± 2 parts in 10
9

per day averaged
over a minimum of 10 days at
shipment.

10/ .Long Term: ± 5 parts in 10 day averaged
over a minimum of 10 days after
3 months con,tinuous operation.

Better tran ± 1 part in 10
7

within 20 minutes.

Better than ± 6 parts in 10
10

ger °c averaged
over the range -lOoC to +45 C, but operable

°to +55 C.

Tech. Spec. (5)



15. OPTION 04C: FREQUENCY STANDARD 11-1254

Type:

FreCJuency:

Ageing Rate:

Temperature:

An unovened crystal oscillator suitable for
non-critical appli cations or where the
instrument will nor~ally be used with the
customer's external standard.

5 MHz.

6 '
± 1 part in 10 per month three months
after delivery, but less than ± 1 part in
105 in the fi rst year.

± 8 parts in 10
6

over temperature range OOC
o

to +55 C. 6
± 3 garts in 10 over temperature range
+20 C to +40

o
C.

16 . BATTERY POWER PACK OPT] ON: PART No. 11-1289

Mechani ca I:

Selection:

Battery Life:

Battery Condition:

Charge Ti me:

Standby Foci Iity:

9916 Vol. 2

Battery Pack is mounted on a metal tray
inside the instrument and connected via a
polarised 4 pin connector.

By means of 3 position LI~IE POWER/CHARGE/
BATTERY POWER switch on rear panel.

4~ hours minimum continuous at +20
o

C.
15 hours minimum on standby at +20

o
C.

Indi cated by 'Battery Low' lamp on front
panel.

o
14 hours at +20 C.

With STANDBY selected, only the internal
standard is operational. Pressing the Reset
button activates the counter for approximately
1 minute after which it reverts to the standby

d
o' t;

con Itlon.

Tech. Spec. (6)



17. OPTION 09 FREQUENCY MULTIPLIER

Function:

Frequency Rmge:

Multiplication:

Resolution:

18. OPTIONALACCESSORIES

Accessories avai lable:

9916 Vol. 2

To increase measurement resolution at low
frequencies on IB' input channel.

10Hzto25kHz.

x 100

As selected by Resolution switch.

Rigid carrying case (15-0450)
Padded carrying case (15-0444)
19 inch rack mounting kit (11-1126)
Data output connector (23-5147)

Tech .Spec (7), ...



DATA OUTPUT CONNECTIONS

Al. Data and Command information is available via a 28-way edge connector accessible

by removing a cover on the rear panel. The facil ities and pin connections are listed
in Table 1.

TABLE 1

Data Output Connector

-
Pin Faci Iity Pin Facil ity

1 -5'1 nominal A OV

2 +5V nominal B Overflow

\ 3 Key Way C Key Way

I - -4 4 (BCD) 0 1 (BCD)
- "25 8 (BCD) E (BCD)

6 External Hold Input F 10kHz Sync.

I 7 External Reset Input H Main Gate

1 8 Not Used J Not Used

I 9 - ) K
- ) Time Basec z

1 -
Logic 11' -

)10 b ) L y Information
I

I 11 - ) M - ) (See Table 2)a x

I --
12 R (0) N Not Used,

,.13 Hold/Reset P Not Used,.

,4 Prescale R Not Used

NOTES 1: All facil ities are outputs except pins 6 and 7_

2: The Overflow level on pin B is 0 sta.tic indication.

t;

3: The Prescale information on pin 14 is a permanent '1' level to indicate

that no correction is requ.ired extern~lly to the outputs as the decimal
point informat ion is automatically corrected on change of function

and channel.

9916 Vol. 2 Tech. Spec. (8)



TIME BASE CONTROL LOGIC,

A2. The function and time base requirements are applied internally to the COl chip on
six-lines. The inverse states of this code are fed out to the rear Data Output

connector. As the 9916 is a single function instrument the -Z;, b, ~ 'function' lines are held
permanently at logic '1'. The time base information code is g.iven in Table 2.

TABLE 2

Time Base Sel ection Code

Code Gate Time Resolution

- - - Channel A Channel Bx y z
~4s g 1 lCo>

0 1 1 lams 1 kHz 100 Hz

1 0 1 100 ms 100 Hz la Hz

0 0 1 1s 10Hz 1 Hz

1 1 0 10s 1 Hz 0.1 Hz

DATA OUTPUT FORMAT

A3. The b.c.d. outp,_'t data is available at the 28-way edge connector in a bit
parallel,byte serial form. The data is sequenced by a la kHz synchronising signal.

The data presentation is delayed 0.5}Js from the negative edge of the synchronising signal.
An additional synchronising pulse R(o) determines the first state (lOo digit). Figure Al
(not drawn to scale) shows the timing sequence for the ten states.

A4. The ten data output states are as follows:-

States

1 to 8
9

10

9916 Vol. 2 .

Facil ity

Digit (display) i3formation. 7
Overflow for 10 , 104 ; 106 and la digits on
pins D, Er 4 and 5 respectively.
Decimal point position in kHz units, plus overflow

informati.on for 105 digit (relative to directly gated
input) via pin 5.

Tech. Spec. (9)



10 KHz SYNC.
. {PIN F I

RIOI rPIN 12 I

OUTPUT STAlES

DATA OUTPUTS

··SLJ1J1J
I

lIT

10

10
7

9916 Vol. 2

\.----------~v----------~/ '----v--"~

DIGiT DATA OVER OVERFLOW

FLOW AN~ d.;".

Data Sequence Diagram Fig A.1

Tech. Spec. (10)



 

 

 

 

SECTION 2 

DESCRIPTION 

OPERATION & MAINTENANCE 



INTRO DUCT 10 N

1.1 The 9916 is an eight digit frequency counter with a measl:Jrement capability of
over 520 MHz and containing a number of advanced operational features. The

instrument operates from a.c. supplies or an optional internal battery pack. Built in battery
charging fa<;:il ities are provided.

1.2 Four gate times of .01,0.1, 1 and 10 seconds are provided. The switch
positions are marked with the resolution of the display. A GATE!CHARGI NG

lamp lights when measurement is in progress. An OVERFLOW!STANDBY lamp lights when
the display is over-filled or when the instrument is in the Standby mode. The display and
all indicator lamps are I.e.d.ls (light-emitting diodes).

INPUTS

1.3 Two input channels are provided. Input 'B' is a directly gated, high impedance
c hanne I for frequencies up to 60 MHz wi th a. g. c. Input' A I is a 50 ohm

channel covering the range 40 MHz to 520 MHz, prescaled by ten and with a.g.c.,
automatic overload protection and I.e.d. overload indicator.

SPECIAL FEATURES

Larae Scale Intearation
~ ~

1.4 The heart of the instrument is an integrated circuit element IC4 which performs

all the measuring functions of an 8-digit 60 MHz counter.

'Burst' Measurement

1.5 This facil ity is provided for measurements on signals which occur in short bursts
at irregular intervals. The minimum burst duration for the 'A-' and 'B' input

channels is 40 ms plus the gate time.

Battery Economy (Standby) Facil ity

1.6 When the optional battery pack is fitted and continuous readout is not required,
a significant increase in battery operating time can be obtained by switching to

STANDBY. The instrument is then 'off' except for the internal frequency standard. If the
RESET button is depressed the instrument will operate normally for approximately one minute,
after which it reverts to the standby conditions. This operation may be repeated as required.

1-1
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Low Frequency Multiplier (Option)

1.7 An optional ILF' facility is available for measurement of low frequencies such as
audio tones. By means of a frequency multiplication technique the resolution

below 25 kHz is improved by a factor of 100. The Burst facility is not operative in the LF
mode. If the LF mode is selected when the option is not fitted the display will show all
eights.

AGC Output

1.8 The 'N Channel amplifier a.g.c. voltage is brought out to two pins on the rear
panel (AGCO/P) for use as a peak indication, in, for example r transmitter

tuning.

Check Faci I ities

'.9 By selecting INPUT IN and CHECK, the readout will display lall 8's'r thus
checking that the segments in the numerical 'indicator~a~e functioning correctly.

When LF or Input 'B' and CHECK are selected an internal standc/rd frequency is measured
to provide a check of the counting and display circuits.

FREQUENCY STANDARD

1.10 Ar rhe customer's option one of three 5 MHz oscillators from the Racal-Dana range
can be fitted. Details will be found in the Technical Specification. Option 04C

is a discrete component oscillator, and a parts list and circuit will be found in Section 3 of
his manual. Options 04A and 04B should be serviced only by Racal-Dana Instruments Ltd.,

_,r their agents. For all options an aperture in the rear panel provides access for
col ibration .

.-.11 An external frequency standard, which will automatically override the internal
standard, can be appl ied via a BNC socker on the rear panel. A I, e. d.

dicator I ights when the instrument is operating on the external standard.

1-, (Line Power) SUPPLY

1.12 The instrument operates from a.c. supplies between 94V and 132V an,d between
188Vand265V, 45 to 450 Hz. Tappings and a link on the internal line

tl nsformer provide a choice of six voltage ranges. A rear panel switch must be set to
st:lect either the upper or lower half of the chosen range. Detailed instructions are given In

Chapter 5. It is important that the label on the rear panel indicates the selected range.

1-2
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BATTERY POWER SUPPLY (OPTION)

1 .13 The batteries allow 4~ hours continuous operation from the fully charged
. condition. A 3-position rear panel switch selects ac line power or battery power,

or full rate charging of the batteries from the internal charging circuit. When on battery
operation a warning light indicates when battery voltage is low. To fully charge a
discharged battery requires 14 hours. Avoid overcharging as it will progressively reduce
battery charge capacity. When the instrument is operating from a. c. suppl ies the batteries
receive a trickle charge which can continue indefinitely without detriment to the batteries.

1-3
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POWER SUPPLY

2.1 AC Supply: Before operating a new instrument, or at a n~w location, check
that the voltage selection is correct (see rear panel label). Set the rear

panel switch to LI NE POWER and the POWER switch to ON.

Battery Supply: Set the rear panel switch to BATTERY POWER. Set the POWER

switch to ON and verify that the BATTERY LOW indicator does not light.

FREQUENCY MEASUREMENT (NORMAL)

2.2 (1) Set the controls as follows:-

(a) NORMAl/BURST/CHECK switch to NORMAL.

(b) OPERATI;!STANDBY switch to OFf RATE.
(c) INPUT switch to channel 'A' or 'B' as required.

(2) Connect the external signal to the appropriate input socket 'A' or 'B'.
The damage overload input levels are:-

Input 'A'

3SV r.m.s. (overload

protection above SV
r. m. s.)

Input I B'

250V r.m.s. up to 10 kHz

50V r. m. s. up to 100 k Hz
10V r.m.s. above 100 kHz

(3) Check that the GATE lamp lights.

(4) When using Channel 'A' observe the OVERLOAD indicator. Illumination
indicates that the input signal has exceededSV r.m.s., that input

protection has come into operation and the input impedance wi II have
risen above 50D

(5) Set the RESOLUTION switch to fitl the display, or as required. Read the
display in the units indicated by the units indicators. If required, use
the overflow procedure (see next paragraph).

2-1

9916Vol.2



Overflow Procedure

2.3 Enhanced resolution at higher frequencies can be obtained by "overspill ing I1

one or more of the left-hand digits. First, select a short gate time and record
the most significant digits displayed. Then select a longer gate time to display the less

~ significant digits to the required resolution. The OVERFLOW indicator will Iight to show
that one or more digits are being overspilled at the longer gate time .

.~ FREQUENCY MEASUREMENT (BURST)

2.4 NOTES 1: The minimum burst duration is 40 ms pi us gate time.

2: The user may, if desired, use the BURST mode to obtain a single
shot reading from a continuous input signal.

(1) Set the NORMAl/BURST/C HECK switch to BURST. Select the required
input channel, and connect signal line to appropriate input socket.

(2) Press and release the RESET button. The display (except the d.p.) will
go blank. When a signal burst is received it will be measured and the
display held until the RESET button is operated again.

FREQUENCY MEASUREMENT (LF OPTION)

2.5 (1) Set the Channel Selection switch to LF.

(2) Connect the external signal to the I B' input socket (high impedance).
The facility is suitable for signal frequency up to 25 kHz, but not with
BURST mode.

(3) Set the RESOLUTION switch as required.

NOTE: When no input signal is appl ied it is normal for the instrument
to show a few counts.

_. BATTERY ECONOMY OPERATION

2.6 (1) Prepare the instrument for battery power operation (para. :2.1).

(2) Set the OPERAH!STAt'--IDBY switch to SlANDBY and press and release
the RESET button. The instrument will operate for approximately one
minute and then revert to standby .. To repeat the operation press RESET
when required.

(3) The OVERFLOW/STANDBY I. e. d. wi \I Iight when the instrument IS In
the standby condition.

2-2
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STANDBYOPERATION

2.7 The operation described in sub-section 2.6 (2) can be used with the instrument
operating on line power. 1t may be noted that, when switching from OPERATE

to STANDBY within one minute of first switching on, the display generally remains on for

about a minute before settling into the Idisplay off' standby condiHon.

BATTERY CHARGING

2.8 (1) Connect the a. c. supply.

(?) Set the rear panel switch to the CHARGE position.

(3) Set the front panel Power switch to ON. Verify that the CHARGE
indicator lights. The time reguired for a complete re-charge is
14 hours.

NOTE: The batteries receive a trickle charge when the instrument is
operated with rear panel switch in the LI NE POWER position.

CARRYING HANDLE

2.9 The instrument is fitted with a combined carrying handle and bench stand. To
adiust the stand, press in the two handle bosses simultaneously, while setting

the stand to the desired position.

2-3
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DESCRIPTION OF CONTROLS

POWER 0NiOFF Switch:

RESOLUTION Switch:

OPERATf/STANDBY Switch:

FUNCTION Switch:

9916 Vol. 2

NOTE: The switch function is related to the
setting of the rear panel LINE POWER/CHARGE

BATTERY POWER swUch.

Power ON Position

The instrument will operate from either line

power or optional battery supply as selected by
the rear panel LINE POWER/CHARGf!BATTERY
POWER switch. When CHARGE is selected the
Power ON position will give full-rate battery
charging.

Power OFF

In the OFF position the charging and operating
facilities are switched off, irrepective of the

type of power supply.

This four position switch selects the appropriate
gate time from the time base to give the

required resolution. Generally, the switch will
be set so that the measurement just fills the
display. The display units are shown by the
Units Indicators.

OPERATE is the normal signal measurement
mode.

STAN DBY perm its use of Battery Economy
operation or Standby operation (see

paragraphs 2.6 and 2.7) accord i ng to the
setting of the LINE POWER/CHARGE/BATTERY
POWER switch. The internal frequency standard
remains powered when STANDBY is sel·ected.

NORMAL provides continuous measurement
with automat~c updating of the display.

BURST provides a single shot reading from
either cm intermittent or continuous signal.
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THE CDI CHIP

3.1 A basic digital frequency meter comprises a chain of de<;:ade counters feeding
b.c.d. data into latched stores. Counting is controlled via a main gate which

is opened for a period determined by the time base. Provision is made for resetting the
counter and releasing the data for display. In the 9916 these functions are carried out in
the integra'ted circuit lC4, which achieves large scale integration, using the col lector­
diffusion-isolation principle. For convenience, IC4 will often be referred to in the
handbook as the 'CDI Chip'. Fig 3.1 is a simplified diagram of the frequency measurement
mode, showing the principal functions performed by the CDI Chip.

c:;='SPLAY

MULTIPlEXED BeD
OUTPUT DATA

I
STORES I

I

I~PUT INPUT (JATE

1

CIRCUITS
COUNf(R

I CONTROL I
I I

FREOUENCY I
I

CD ITlHE 8ASE
'So TANOARQ

I CHIP

Ext£RNAl
t; 1STANDARQ , Y , .

). LINE TIME BASE SELECTiON

·9916 Vol. 2

Basic FrequencY ~eter Fig. 3.1
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GENERAL CIRCUIT FUNCTIONS

- 3.2 Outside the COl Chip, other circuit functions are carried out, as follows:-

(a) Input ampl ification and signal shaping. AGC and overload
protection. Input (channel) selection.

(b) An eight-digit display system in bit-parallel byte serial (mul tiplex)
form, with data readout available for external use.

(c) Clock (reference) frequency generation using a discrete 5 MHz
oscillator circuit, or a high-stability temperature controlled
oscillator. The reference frequency is doubled to 10 MHz for use
in the COl Chip.

(d) The power supply system operates from either a. c. I ine power or an
optional battery pack using re-chargeable nickel-cadmium cells.
Trickle charge and full charge facilities are included. 'Charge' and
'Battery Low' indicators are provided. Suppl ementary power supply
circuits provide +24V for the 'A' ampl ifier and +2V for the COl Chip.
A 'battery economy' facility is provided.

(e) The BURST facility employs circuits which put the counter into the
Hold condition with blanked out display. The incoming signal then
automatically resets the counter and allows a single measurement to
be made and held.

DYNAMIC DISPLAY SYSTEM

3.3 The Display Assembly contains an eight-digit display using light-emitting
diodes. as numerical indicators. These indicators are driven by b.c.d. data

,rom the CD I Chip, via a seven-segment decoder. Each displayed numeral is formed by
_ I ighting an appropriate number of short straight segments. The numeral '8', for example,

IS formed from 7 segments, whereas the numeral '4' will require only 4 segments.

3-2
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Multiplex Display System Fig.3.2

Multiplex Readout

3.4 The readout data is fed from the CD! Chip to the Display Assembly via a
four-line b.c.d. connection. To permit this simple interconnection a

parallel-ta-serial (multiplex) system is used. The principles are shown in Figure 3.2,
al though it should be noted that part of the system is in the CDI Chip.

3.5 In the CDI Chip the data stores feed in parallel into a common b.c.d. four-
Iine output. The store outputs are enabled in turn for approximately 100

micro-seconds by ala kHz reference signal, derived from the frequency standard.

3.6 The b.c.d. data is fed to a 7-segment de~oder (ICl) in the Display Assembly,
which offers the decoded data to the bank of I.e.d. numerical indicators. The

la kHz reference signal is fed to a counter and BCD/Decimal decoder, enabling each
indicator in turn for 100 microseconds: A reset pulse R(o) which is generated in the 100
state of the counter ensures that the display enable is synchronised with the data store

I .

readout. Provision is made via ICl for a segment check and also for blanking out the
display in BURST mode.
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-Decimal Point

3.7 Decimal point (d.p.) illumination is obtained by encoding the time base control
(RESOLUTION) switch logic with the digital indicator 'enable' signals. The

encoder output turns on a d.p. drive transistor at the correct time to light the appropriate
decimal point.

CONTROL INFORMATION

-3.8 A 3-line system is used for time base (gate time) selection. Th~ lines are
identified as x, y and z, and the lagic coding is in Table 2 in the Technical

Specification.

RES (STaR ARRAY$

3.9 Many of the integrated circuits are 'open collector' types. For these lC's discrete
'pull_up' resistors are provided in the circuit. These resistors may be mounted In

aled dual-in-line (d.i.l.) packages, for example R108 (Fig. 5) which has thirteen lk
- resistors with a common connection to +5'1/. Such arrays cannot be serviced and must be

changed in the event of a faulty resistor. Another type of resistor array comprises ad. i .1.
package containing separate resistors of identical values, for example R107 which contains
eight 220 ohms res istors .

CONTROL SEQUENCE

3.10 Fig. 3.3 shows the control sequence diagrammatically (not to scale).

I A,.. 900~ ,
1<~

I IMAl"

CAIE

__CA_'_C_oP_c_N_I: : I

=-
---:-:-,:-::-'-......: ---!..:,_n,__--:- _DATA uPDATE _

IINI €IlNAl I I I

~ I
~SOu, I I

I I 100 ~, I
I lE 'I

R-=E:..:.S"-E' t=l_'_OO_V_' LI _

IINtERNAL)

Control Sequence Diagram Fig.3·3
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External Hold

3.11 If, when used with external circuitry, it is required to extend the cycle time,
the external hold, (logic '0', pin 6) must be applied within the gate time or up

to 100 }Is after gate closure. To initiate a new cycle of measurement, the external hold
must go 'high' for not less than 200 ys.

External Reset

3.12 External reset is achieved by the appl ication of logic '0' to pin 7 of the Data
Output connector for a period of not less than 100 ns. On returning to '1' level

the display resets to 'all zeros' and a new measurement cycle commences.

3-5
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INTRODUCTION

4. 1 Apart from some switches and certain items of the power ,supply the circuit for
the instrument is mounted on one main p.c.b. assembly, with smaller assemblies

for the display, the frequency standard, and the LF Mul tipl ier and Battery Power Supply
options.

LOGIC CIRCUIT SYMBOLS

4.2 Extensive use is made of integrated circuits (ICs). These are identified by a
number and suffix letter. In the circuit description a particular IC pin will be

identified by a reference such as IICl0/2 1
/ which indicates pin 2 on that particular gate.

The logic sysmbols used in the circuits are those found in most manufacturers IC data sheets,
to which reference should be made if detailed information is required. The CDI chip lC4
is, however, obtainable only through the Service Department of Racal-Dana Instruments Ltd.

NORMAL MODE

Signal Input

4.3 Two input channels, designated 'A' and 'B', cover the full frequency range of the
instrument. Separate input sockets are provided. Details of the frequency

coverage are given in the Technical Specification.

I A' Channel Ampl ifier

4.4 The signal to be measured is applied to the front panel HNC socket SK51, and
passes via C36 and the contact of the overload relay RLA-1 to the AGC attenuator.

This is a PIN diode network, D11, D12, D13, D14 and D15.

4.5 The signal leaving the attenuator is amplified in a wideband VHF amplifier
IC26 and a transistor stage 09. It is then passed via C50 to the prescaling

divider IC18. The output at IC18/4 is passed via the emitter follower 011 and amplifier
stage 012 to IC9b/3, part of the signal selection syttem described in paragraph 4.17.

AGC and Attenuator

4.6 The amplified signals at IClS/l0 are applied via C49 to the AGC detector
D16/C53. Increasing amplitude causes the poteMial at the D16/C53 junction to

go less positive.

4-1
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4.7 The potential at C53 is appl ied via R63 and IC25b to the base of Q1 O. An
increase of input signal amplitude causes an increase in potential at Q10 emitter.

4.8 The P1N diodes of the attenuator exhibit an impedance which is inversely
proportional to the current carried. As the AGC potential increases D14 current

increases, and the potential at the D12/D13 junction increases. This reduces the current
carried by D12 and D13, which, in turn, increases the potential at the D1l/D12 and
D13/D15 junctions and increases the current in Dl1 and D15. The overall effect is an

.increase in the impedance of the series attenuator arm and a decrease in impedance of the
shunt arms. .

4.9 The AGC voltage is available at a two pin outlet on the rear panel to provide
an indication of relative amplitude for 'A' Channel signals.

-Low Level Inhibit

.10 The output of the AGC detector is applied to IC25q!1. This is an operational
ampl ifier connected as a Schmitt trigger. The triggering level is set by

adjusting R64. If the input signal level is too low to give stable counting lC25q112 is at
logic 10', and IC9b, part of the signal selection system described in paragraph 4.17, is
inhibited.

Overload Protection and Indication

4.11 Signals applied to the 'A' Channel input are passed to the peak to peak detector
C35, D9, D10 and C37. Increasing signal amp! itude resul ts in the detector

-output making IC29/2 more negative via the potential divider R39/R40.

4.12 IC29 is a Schmitt trigger which triggers when pin 2 goes more negative than
pin 3. This occurs when the input voltage is approximately 5 volts r.m.s., and

de-energises RLA to isolate the ampl ifier from the input. At the same time 08 is switched
on and lights LPl to give warning that overload has occurred.

;' Channel Amplifier

'4.13 The signal to be measured is applied to the front panel BNC socket SK50, and
passes, via Cl00, R200 and the Cl/R3 combination, to the high impedanc~ FET

first stage 01. The gate of 01 is protected by R3, D1 and the gate! channel 'diode .

4.14 The output at the source of 01 is passed via the ~mitter follower 02 to the AGC
attenuator D2/D3. The attenuator output is amplified in 1C30, buffered by Q4,

-and applied to the Schmitt trigger IC21 c. The signal,from IC21 c passes via a line receiver
[C21b, which is used as a gate, to 05 and IC8b. The output of IC21b is also taken to the
Low Frequency Multiplier (if fitted) and then 'to IC9a. The LF Multiplier is described In

-paragraph 4.71. IC8b and IC9a are part of the signal selection system described in
paragraph 4. 17.
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AGC and Attenuator

4.15 The signal at 04 emitter is passed via 03 to the peak to peak detector C13, 05,
D4 and C11. As the input signal amplitude increases the potential across C11

increases. This level is applied via the emitter follower tolC31a, which controls the
current in D2 and D3. An increase in input signal increases the current in the diodes,
reducing their dynamic impedance. The diodes, in co':!iunction with R10, form a potential
divider across the output of 02, and a reduction in diode dynamic impedance reduces the
signal passed to IC30.

Low Level Inhibit

4.16 The output of the AGC detector is fed to the Schmitt trigger IC31b. If the input
signal ampl itude is too small for stable counting \C3 'I b/7 is at a lower potential

than IC31b/6. The resulting output at IC31b/l0, applied to IC21q113, gives a voltage
level at IC21q115 high enough to inhibit the output of IC21b.

Signal Selection System

4.17 The selection of the lA' Channel, IB' Channel or LF multiplier signal to be
passed to the counter input IC4/22 is made by the Channel Select switch 1Sl and

gates IC18a and b and IC9a and b.

4.18 With the 'A' Channel seiected IC9b/5 is set to '1' via IC10a. Provided IC9b/4
is also at '1' (see paragraph 4.10) 'A' Channel signals will pass to IC4/22. IC8b

is inhibited by a '0' at pin 12, and IC9a is inhibited by a '0' at pins 1 and 2 from IC10b.
At the same time the -5 volt supply is connected to the 'A' Channel and disconnected from
the 'B' Channel by the Channel Select switch. The +5 volt supply is connected to the 'A'
Channel by 013, turned on by the Channel Select switch via 1C10a and IC13c, and
disconnected from the 'B' Channel by Q6, turned off via IC13d.

4.19 With the lB' Channel selected le8b is enabled by 'l's at pin 12 (from R79),
pin 9 (from R81) and pin 10. 'B' Channel signals From Q5 will pass to 1C4/22.

IC9b IS inhibi'ted by a '0 1 at pin 5 from IC10a, and IC9a is inhibited by a '0' at pins 1 and
2 from IC10b. The -5 volt supply is now connected to the 'B' Channel instead of the 'A'
Channel, and Q6 and 013 connect the +5 volt supply to the 'B' Channel and not to the
I A' Channel. The '1' from R79, inverted by ICl Oaf puts IC14a into the cleared state,
cutting off the +24V supply to IC26 (see paragraph 4.59).

4.20 With LF selected IC9a is enabled by a '11! on pins 1 and 2 from IC10b. IC8b is
inhibited by a '0' at pin 10 and IC9b is inhibited by a 'Q' at pin 5 fromlC10a.

The power suppl ies remain connected to the ',B 1 Channel.
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4.21 Selection of LF results in a IQ' appearing at IC19q!11. If LKl is in place this
is appl ied to IC1/3 in the Display Assembly, giving an '01\ eights' .display. This

is to provide warning when LF is selected, but the LF Multiplier option is not fitted. When
the option is fitted LKl should be removed.

Frequency Standard

4.22 A 10 MHz standard is required at lC4/5 or a 1 MHz standard at IC4/20. Three
internal oscillator options are available. The specifications ar~ to be found in

the Technical Specification. Model 9442 and model 9421 are ovened oscillators. They are
precision items, and if a fault develops they should be returned to Racal-Dona Instruments
Ltd., or an approved agent for servicing. No parts I ist or circuit information is provided
in this manual.

- 4.23 When oscillator model 9421 is in use a link must be fitted between pins 5 and
6 on the B7G base.

Oscillator Assembly 11-1254

4.24 This is a discrete component crystal controlled oscillator attached to the rear
panel of the instrument. The circuit is shown in Fig. 2. Access to the trimming

capacitor C4 is via an aperture in the rear panel.

Internal Standard Buffer

4.25 The internal standard signal is buffered by Q29 and IC3e. The frequency IS

doubled in the circuit consisting of IC5, \C3d, IC3f, R120 and C80.

External Standard Input

4.26 Provision is made for the use of an external 1 MHz standard, which can be fed
in on SK53 on the rear panel. This signal is buffered by Q16, and applied to

::::4/20 ond to the peak to peak detector C67, D21, 020 and C66. The detector output
>witches on 017 to light LP5, indicating that the external standard is in use.

4.27 It is 0 feature of 1(4 that it wi II automatically change to external standard if an
externa! standard frequency is present. For internal standard ope~ation IC4/20

must be at '0'.

Display System

4.28 The contents of the b.c.d. stores within IC4 are fed in order to the output pins
15, 16, 17 and 18. Each store content is read for 100 }Js, controlled by a 10kHz

.s ignal derived from the freguency standard. The b. c. d. output is ,decoded to 7 segment form
in ICl of the Display Assembly, and offered to the seven segment numerical indicators in
parallel.
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4.29 ,The 10 kHz control signal from IC4/7 is counted in the b.c.d. counter IC23,
the count being decoded to decimal in IC28. In states 0 to 7 of IC23 the

numerical indicators are enabled in turn by the transistor switches 018 to 25. Since the
indicator enabling signal and the store readout are controlled by the same 10 kHz signal
each indicator shows the contents of one store.

4.30 To ensure that each numerical indicator shows the contents of the correct store
a pulse R(o) is produced coincident with the reading of the 100 store. This pulse,

available at [C4/14 is used to set IC23 to state 0 at the time of the 100 store readout.

Resolution and Decimal Point Sel ection

4.31 The resolution of the instrument is governed by the period of opening of the main
gate, whether the direct or prescaled input is being measured and whether or not

the LF multipl ier is in use.

4.32 The period of opening of the main gate is controlled by the .RESOLUTION switch,
which controls the logic on the x, y and z I ines to IC4. TfJe logic is shown in

Table 2 of the Technical Specification. lncreasing the gate time by a factor of 10
effectively shifts ~he whole display to the left by one digit, and the decimal point must be
s hi fted to correspond.

4.33 The use of ~he 'A' Channel, which is prescaled by 10, requires the movement of
the decimal point to the right by one position, while use of the LF multiplier

requires a shift to the left of two positions.

4.34 The decimal point occurs in the numerical indicator which is enabled when 028,
the common decimal point driver, is switched on. This occurs when IC24q/3,

IC24b/6 and IC24c/8 ore at '1' simultaneously. A 'I' applied to one gate from the
RESOLUTION switch ensures this is not achieved except when the desired display enable
I ine from IC28 goes to '0'.

4.35 The display enable line is selected by the multiplexers 1C20 and IC27. IC20
1 2 selects the B inputs when LF is selected, and the decimal point appears in the

10 , 10 , or 103 numerical indicators. When LF is not selected IC20 accepts ~he output
of IC27. When the 'A' Channel is selected IC27/1 is at '0' and the A inputs are chosen.
The decimal point therefore appears in the 103 , 104 or 105 position Eor the' A' Channel and
the 104,105 or 106 positions for the 'B' Channel.

t;

4.36 Decimal point information relative to the information in the stores in IC4 is
available in state 9 of IC23 on the b.c.d. output lines. This information is

modified to account for the use of prescaling'or LF multiplication before it is made available
at the Data Output panel. Modification is made in IC16, where information from IC22b,
c and d is added to that from IC4.
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4.37 During states 0 to 8 of IC23, IC22</8 and IC22b/6 are at '1 1
• The outputs at

IC22</ 10 and IC22b/4 are therefore at '0', and no modification is made to the
b.c.d. information from IC4. During state 9 IC27c!lO goes to 11' if the 'A' Channel is
selected but otherwise remains at '0'. IC22b/4 goes to 11' if either LF or the lA' Channel
are selected. Thus, for LF, binary 010 (decimal 2) is added, and for lA' Channel binary 111
(the 2's complement of 1) is added, so adding two to or subtracting 1 from the b.c.d.
information.

Units Indicators

4.38 The units in which the display should be read are indicated by LP2, 3 and 4.
These are Iit according to the encoding of the logic from the RESOLUTION

switch and the CHANNEL SELECT switch (LF position) in IC15a, b, c and d.

Overflow

r.39 Overflow of the 10
7

store is indi cated by a '1 1 at IC4/ 15 duri ng state 8 of IC23.
If overflow occurs IC14b/12 is taken to '1 1. During state 8 IC22q12 goes to '0',

and at the negative going transition of the 10 kHz signal at IC22q13, IC14b/8 is clocked
to '0'. This lights LP6 to indicate that overflow has occurred.

4.40 IC14b is returned to the cleared state by a '0' at pin 13 at the end of the main
gate period.

Gate Indicator

4.41 The main gate waveform is inverted by IC7a. When the main gate is closed
IC7q/2 is at '0' and 031 turned off. Wi th the main gate open the R130/R135

junction can rise and 031 turns on. LP7 therefore lights in synchronism with the main gate.
~ ", I I' \.v . . , ,~ .' .
n('i-~ """(~<..j t ·,~ ....·-rVJ"'V'\_our.;:...~,\, .t....-_......... ..:.; ..... :.;>~, ...... _... .l- <-1-' '"'"l...::f'V'""\ tA.-...c\ ... ('.--,-\l,~ l\:....:.J- lL...; (_,'-...f""\_'"\.l ....P('

Display Bla~ki~';\ ~,; . ~'~"~·o"c~f.lL-C> '-"'"''-''', ,~\,,~ ,.,.".,<.1·'5 L-..\"-'E. lG ':".I\0-"V-o '.Ie (C~'j~'J

.42 The display is blanked out briefly at the end of each gate period while the
readout system is synchronising. 027 is turned off by the trailing edge of the

main gate pulse (inverted in lC7a and differentiated by C78/R113). The resulting short
negative going pulse at IC19</8 is appl ied to 1 IC1/4 and blanks the display.

4.43 The display is also blanked out in the event of failure of the 10 kHz synchronising
signal. This prevents burn out of the numerical ~ndicator which is enabled when

failure occurs. One digit of the b.c.d. output of IC23 is applied to the peak to peak
detector C76, D23, D24, C77. The detector output turns on 026. If change in the b.c.d.
digit ceases 026 will turn off and IC19b will clamp 11CV4 to '0'.
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Manual Reset

4.44 Closing S50, the MANUAL RESET push button, puts a '0' on IC17q!2. The
resulting '1' at IC17q!12, inverted in IC3b is applied to ICllb/4, giving a '1'

at IC4/13 and putting the counter into the HOLD state. The :0' from S50 is also applied to
IC2q!9. This gives a negative going pulse, of duration determined by R17ljC71 at
IC2q/12and IC17q!13. This overcomes any contact bounce effects in S50.

4.45 Releasing 55Q allows IC4/13 to revert to 'Q' and a new n;Jeasurement cycle to
start. The 'Q' to '1' transition at IC3b/4 is appl ied to 1C13q/2, giving a '0' at

IC2b/l. This gives a positive going pulse at IC2b/13which is inverted in IC3c to give a
negative 9,?ing pulse at IC4/4. This unlatches and clears the stores ready for the new
measurement.

External Hold and Reset

4.46 The application of a '0' at pin 6 of the Data Output socket results in a '1' at
ICllb/6 and IC4/13. Provided this is appl ied in accordance with the conditions

in paragraph 3.11 the counter will go into the H01 d state at the end of the measurement in
progress.

4.47 The application of a 'Q' at pin 7 of the Data Output socket results in operation
of the reset circuit as described in paragraphs 4.44 and 4.45 except that no

bounce protection is provided by IC2a.

BURST MODE

Summary of Operation

4.48 With the FUNCTION switch set to BURST the counter is put into the Hold state.
Pressing the RESET button extinguishes the display except for the decimal point.

The incoming signal to be measured causes the counter to reset and commence a 'one-shot'
measurement .. As measurement commences the display shows all zeros. At the end of the
measurement period the display is updated and the counter reverts to the Hold state. A
fresh cycle is initiated by pressing and releasing the RESET push button.

Circuit Operation

4.49 When BURST is selected the Burst Select line is at '1'. ICl7c therefore has all
its inputs at '1', provided Q26 is on (se~ paragraph 4.43). This produces a '0'

at ICl7b/5 and a '1' at IC4/13, putting the counter into the Hold state.
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4.50 When the RESET button is pressed a 'QI is appl ied at IC12b/l Q via the reset
circuitry. This puts IC12b into the preset state. IC12b/9 goes to '1', which is

applied to IC19q!2. Since IC19q!1 is at '1' when BURST is selected IC19a puts a 'Q' onto
lIC1/4, blanking the display. IC12b/8 goes to 'Q', holding IC12a in the cleared state.
When the RESET button is released IC12b is freed from the preset condition, and can respond
to clocking signals.

4.51 The incoming signal to be measured is applied to IC12b/ll, clockinglC12b/9 to
IQ' and IC12b/8 to 11'. The 'Q' is appl ied to IC19q!2, removing the display

blanking. It is also applied to IC12q!2 via C68. When the 'l' at IC12b/8 releases IC12a
from the cleared state it can be clocked by the lQ kHz signal at IC12q!3, but since IC12q!2
is at '0' no change of state occurs. A.s C68 charges, however, IC12q!2 reverts to the '1'
state, and after a delay of 40 ms IC12q!6 is clocked to '0'. This delay provides settl ing time
for the input ampl ifiers.
4.52 The step at IC12q! 6, differentiated by C69 and R94/R96, is fed to IC17c/9

giving a positive going pulse at IC17b/5 and IC13q!1. IC4/13 is taken to 'Q' by
IC17b for the pulse duration, initiating a new measurement cycle on the 11' to IQ' transition
and then returning to the Hold condition so that the display will be held at the end of the
gate period. IC13q!3 goes to '0' and causes IC2b to generate a stores update pulse at
IC4/4. The circuit will remain in this condition until the RESET button is pressed again.

CHECK MODE

4.53 With the FUNCT 10 N switch set to CHEC K lC8b/9 is at '0', IC9c/9 and 10 are
at '1' and IC24d/13 is at '1'. If 'A' Channel is also selected IC10q!1 is at '0',

putting IC24cV12 to '1'. \C24q! 11 therefore goes to '0', and this level, appl ied to l1C1/3
gives an 'all eights' display for segment checking.

4.54 With CHECK,and 'B' Channel selected IC8b is inhibited by the '0' at pin 9,

IC9a is inhibited by the '0' at pins 1 and 2, IC9b is inhibited by the '0' at
pin 5. IC9c is enabled by a '1' on pins 9 and 10, and passes the 1 MHz from IC4/6 to the
-:ounter circuits.

POWER SUPPLY

Line Power

4.55 With the LINE POWER/CHARGE/BATTERY POWER switch (52) at LINE POWER
the supply is fed via a 3-pin plug/filter connedtor on the rear panel, fuse FS50,

the POWER swi tch and 552 to the primaries of T50. The transformer tapp ings and 552 must
be set to suit the local supply voltage as shown in Fig. 5.1 -

4.56 The output of secondary 'A' is rectified in the potted bridge rectifier D5Q and
smoothed by C101 to provide a supply for the +5 vol t stabil iser. The output of

secondary 'B' is rectified in the diode bridge D31 to D34 and smoothed by Cl02 to provide
the -5 volt stabiliser supply. The -5 volt rail is protected by FS1, which must be of the
quick action type.

4-8
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+5 Vol t Stabil iser

4.57 When the POWER switch is set to ON D28 is connected between the +5 volt
rail and 0 volts. This turns on 033, which turns on 036. 036 draws current

through D30 to provide a voltage at IC11a/2. IC11a compares this voltage with 0 volts,
and regulates the volt drop across 051 (via 032) to maintain a constant potential on the
+5 vol trail.

-5Volt Stabiliser

4.58 The -5 volt rail is stabilised by 052, which is controlled by IC11b (via 034).
~he vol tage at IC11 b/7, derived from the potentiometer chain R143, R139, R140

is compared with 0 volts at IC11b/6.

ov

tSV

''----yr----/

6· BK

10R 143 R139

R140
6·8 K

OUTPUT
./'---

TO Q 34

ICll b

(COMPARATOR 1

-5V RAIL

-5V Stabilizer

9916 Vol. 2

Fig. 4.1

4-9



-24 Volt Supply

4.59 The 1 MHz signal from 1C4/6 is used to clock IC14o. This is connected to divide
by two, so that 07 is driven at 500 kHz, The oscillation in Tl is rectified by 06

-_md D7, and boosts the +5 vo! ts to +24 vol ts to supp ly IC26. The supply is present only when
the 'A' Channel is selected as in other conditions IC14a is held in the cleared state.

-~1-2 Volt Supply

4.60 A +2 volt supply is obtained for IC4 from the -+5 volt supply via the regulator 014.
Q14 is controlled by 015, which obtains its reference voltage from IC4/11.

Battery Charg ing

4.61 If fitted, the batteries receive trickle charge whenever the instrument is
operating from a I ine power supply. Each battery is connected between the -+5

-volt and -5 volt rails, as shown in Fig. 4.2. The diodes D26 and D27 prevent the batteries
discharging if the supply is disconnected with the instrument switched on.

+ 5V RAIL

'I BATTERY 'A'
I + 5V

o

l(WITCH
52

LINE POWER

CHARGE

~

52e

027

R74

BATT 0

POWER
RI3B

7 BATTERY'S'

I -5V

o

-5V RAIL

026

R128

S2d

4

~_~_----,-3-e S29
, 12

fvS5I
CI01

"W~GA~~ EM ITTER

R133

5
o

Battery Charging Circuit Fig.4,2
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4.62 Putting 52 to the CHARGE position bypasses R133 and R134, which increases the
charging rate by approximately 10 times.

Charge Indicator

4.63 The anode of LP7 is supplied from the +5 volt rail at the collector of 050. The
same supply turns on Q31 via R130 and R135 since, when CHARGE is sel ected,

there is no supply to IC7 and therefore no clamp ing action at the R130/R135 junction.

Battery Power

4.64 With 52 set to BATTERY POWER the batteries are connected as shown in Fig. 4.3.

t5V (

I
BATTERY 'k ""'7'"

-L--I

BATT
POWER 3

CHARGE
o

oLlNE POWER

Q35 (OVERLOAD
PROTECTION I

F S I

R158

9916 Vol. 2

Battery Power System J Fig.4,3
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Rattery Low Indicator

-4.65 IC6q11 is connected to 0 volts at 051 collector. The non-inverting input is
connected to the iunction of R15!VR152, which is approximately 0.5 volt

lositive with respect to 051 emitter. When the volt drop across Q51 falls to about 0.5

volt IC6/1 is at a potential below that of IC6/2 and IC4"12 goes to '1', lighting LP8.

)ver Discharge Protection

1.66 The Battery Low indicator I ights when only a few minutes of battery Iife remain.
If this warning is disregarded the instrument will shut itself off to prevent battery

damage.

L67 Rl50 and D28 are connected across Battery A. If the voltage falls below about

5 vo! ts 033 will start to turn off. Th is will turn off 036 and render D30
'l1effective as the source of reference voltage for IC11a. The voltage of the +5 volt rail

ill fall and the instrument will cease to draw current.

)verload Protection

4.68 Battery B is protected by 035. In the event of overload the potential across
R154 will turn 035 on, and so shunt the base current away from 052. This I imi ts

_"he current available From the -5 volt supply.

;TANDBY OFf RATION

4.69 With 153 at OPERATE the base of 050 is connected to ground via R125, and it
is able to conduct. With the switch at STANDBY 050 is cut off because Q30

__ is normally cut off by IC6b. This disconnects the ~ vol t roil and removes the reference for
the -5 volt regulator. Tbe internal frequency standard remains powered from a connection
:It 050 emitter. LP6 anode is also supplied from this point, and since the +5 volt supply

~'ail is at 0 vol ts is able to I ight via 1R3 to indicate the Standby condition.

oattery Economy Operation

4.70 Pressing the RESET push button while STANDBY is selected causes rapid discharge
of C83 via D25. This results in the potential of IC6b/7 falling below that of

-IC6b/6, and IC6b/10 goes high, switching on 030 and therefore 050. This' restores the
supplies, and the instrument will operate normally until C83 recharges via R131 and triggers
IC6b back to its original condition. This takes about one rr~inute. The OVERFLOW/STANDBY

--indicator I ights when the instrument reverts to the Standby condition.

4-12
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LF MULTlPLlER 11-1255

Principle

4.71 Freguency multipl ication is achieved by a vol tage controlled osci I1 ator which is
set to run at 100 times the input frequency. The oscillator control is derived from

phase comparison of the frequency divided output of the oscillator with the incoming
frequency.

Circuit Description (Fig. 6)

4.72 The LF signal is fed to the p.c.b. at pin 2, and passes via Cl to IC1/2. ICl
is an operational ampl ifier having feedback which gives Schmitt trigger

characteristics. An input of 400 mV peak to peak will give an output of approximately 6V
peak to peak.

4.73 IC2 contains a voltage controlled oscillator operating in a phase locked loop.
The output of ICl is fed to one of the phase comparator inputs 1C2/14. The

oscillator frequency is controlled by:

(1) The vol tage at IC2/9.

(2) The resistance from IC2/11 to the negative rail.

(3) The capacitance between IC2/6 and IC2/7.

(4) The phase comparator output at IC2/13.

4.74 The oscillator output at IC2/4 is fed via Q3 to a dual decade divider, IC3.
From IC3/13 the divided signal is fed back via Q2 to the second phase

comparator input IC2/3. The phase comparator output at IC2/13 is fed to the oscillator
control connection IC2/9, and results in the oscillator running at a precise multiple of the
input frequency.

4.75 The division ratio required in IC3 is 100. This is set by the fitting of Iink LK2.
When fitting a new LF multiplier p.c.b. ensure that LK2 is fitted between pins

3 and 4 of IC3 and that LK1 is not fitted.
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CHAPTER 5=====::::;====

MAINTENANCE=================

TABLE 3: Test Equipment.Required

Item Preferred Item

Multimeter
Danameter 2000A

AC range
DC range
Ohms range

Remarks

o to 250 vol ts
o to 30 volts, 30kD/volt
150Q mid scale

2

3

4

5

6

7

8

9

9916 Vol.2

Osci Iloscope BWD 525

Frequency Standard

Signa r Generator
Ra ca I-Dana 9061/9062/
9063/9064 combination

Power Amplifier

BNC IT' piece

BNe Termi nati ng Pad

Coaxial leads

Variac

Bandwidth d. c. to 50 MHz
Y Sensitivity 50 mV/cm.-

1 MHz accurate to ± 1 part in 10
8

Output 1 volt r.m.s. nomina!.

Frequency range 8 Hz to 550 MHz
Output level from 5mV to lV r.m.s. into SOD
The LF si gna I generator must hove a si gna I to
noise ratio better than 4OdB.

To give up to 10 V r.m.s. into 500 at 65 MHz.

SOD

SOD

BNC to BNC connectors, 50n 1 metre long,
qua nti ty2 required

To supply 125rrA at outputs from 188 volts to
235 volts or 250rrA from 94 volts to 118 volts.
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REMOVA L OF COVERS

WARNING: DANGEROUS AC VOLTAGES ARE EXPOSED WHEN COVERS ARE
REMOVED WITH AC SUPP LY CONNECTED.

(1 )5.1 Set the POWER switch to 'off'l switch off the a. c. suppfy at the supply
point and unplug the power lead.

(2) Remove four screws from top and bottom covers.

(3) Remove the rubber pi ugs (located near to the rear end) from both side panels
of the instrument and slacken, by about two turns, the screws revea led.

(4) Grip the rear panel assembly and ease it back from the main case to the
maximum extent avai lable (about 5 mm).

(5) The rear edge of either cover con now be lifted and the cover withdrawn
outwards and rearwards.

(6) To replace the covers reverse the above procedure.

TRANSFORMER VOLTAGE SELECTION

5.2 Ensure the voltage range selected is suitable for the local supply. To check the
selection proceed os follows:

- FUSES

(1 )

(2)

(3)

(4)

(5)

(6 )

Unplug the power cable from the supply and remove the top cover (see
paragraph 5.1).

Refer to Fig.5.1 and note the diagram which corresponds to the focal
supp Iy vol rage.

Connect the link and the wires from S52 to the transformer tappings os
shown j~ the appropriate diagram.

Set 552 to the correct hal f of the selected range.

Ensure that the rear panel label correctly indicates the voltage range
selected..

Replace the top cover.

~
5.3 Check that the power fuse on the rear panel is correctly rated for the supply vol tage f

as fol lows. The fuse is a glass cartridge type, 5 x 20 mm.

9916 Vol.2

Supply Range

188V to 265V
94Vto132

. Fuse Rati ng

125rrA ant i-surge
250rrA anti -surge

Racol-Dcna Part No.

23-0031
23-0043
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~_I~VISWlTCH TO "I
K)6 .J19VISWlTCH TO 8)

IOIHl'lV ISWlTCH TO AI
118-IJ2VISWlTCH 10 BI

\ LINK' I'-- J

t1~ 0
o P

I

100 112
q 0

\

N

IBIl·2'2VISWITCH TO AI
2OO.22SVISWlTCH 10 BI

200_125V (SWITCH la A' )
212-;naV ISy..'tTCH TO 8 I

100

I'
111
o '"o o

I'
100
o

212-2J8VISWITCH 10 'AI
224-25IV ISWITCH la 'B'l

A
lOO 112
o 0

12S 0

? f

224·2SIV (SWITCH TO AI
2)S' ~sv ISWITCH TO 'B')

• 100 III l~ 0

o 0 ? ?

'LINK IL.: __ .J

100
o
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POWER LEAD

5.4 Fit a suitable plug to the power lead in accordance with the standard colour code:-

LINE
NEUTPAL
EARTH (GROUND)

AC POWER SUPPUES CHECK

European

Brown
Blue
Green/Yellow

American

Black
White
Green

Resistance Check

5.5 With the power lead disconnected check the resistance of the transformer primary
circuit (including FS50) using the multimeter (Table 3 item 1). The resistance

shou [d be os shown in Table 4.

TAB LE 4

Power Supply Resistance lv\easurement

552 Position
Voltage Selected

LO HI

94-106/106-119 350 ± 60 390 ± 70
106-119/118-132 390 ± 70 440 ± 70
188-212/200-225 1220 ± 180 1300 ± 200
200-225/212-238 1300 ± 200 1380 ± 200
212-238/224-251 1380 ± 200 1450 ± 220
224-251/235-265 1450 ± 220 1530 ± 220

Supply Rai I Voltages

5.6 (1 )

(2)

(3)

(4)

Remove the covers and prepare the power supply os described in the
preceding paragraphs. Check that the a.c. supply voltage is correct.

Set the power source selector on the rear panel to LINE POWER.

With power supply connected, switch P~WER to ON.

Using the multimeter (Table 3 item 1) check the d.e. voltages at the
following points on the main p.c.b. Fig.3 at the back of the book
shows the component layout.

7>916 Vol.2

Test Point

TP3
TP6
TP2

Measurement

+4 .9.5 V ± O. 15 V
-4.9V ± O.25V
+24V ± 2.4V

Remarks

Relative to chassis
or TP5
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NOTE:

Ripple Level

There are no adjustments in the power supply circuit. If the 5V
supplies are outside the limits given above, the supply voltage,
the transformer primary connections and the setting of S52 should
be carefully checked. If these are correct the zener reference
diode D30 should be checked.

5.7 Connect the variac (Table 3, item 9) to the local a. c. supply, and power the unit
under test (UUT) from the variac. Monitor the variac output with the multimeter

(Table 3, item 1), and adjust to give the minimum voltage of the range which suits the
local supply.

5.8 Using the oscilloscope (Table 3, item 2) monitor TP4and TP6 using a.c. coupling.
The power supply 100Hz ripple should be less than 150mV peak to peak.

BA TTERY POWER SUPP LIES CHECK

Charging Rate Checks

5.9 The chargi ng rate can be checked only when the battery pack is fitted. It can
be checked by inserting a multimeter, set to an appropriate current range, in

series with the battery lead, or by measuring the volt drop across a charge path resistor
and calculating the current. The latter method is recommended. Measurement is made
with a.c. supplies connected and the POWER switch ON.

WARNING: LETHAL VOLTAGES ARE EXPOSED

are:

5.10 For the A Battery, (+ 5 volts), voltage measurement should be made across the
3.90 resistor R128. This is accessible from the top of the main p. c. b.

5.11 For the B Battery, (- 5 volts), voltage measurement should be made across the
39D resistor R138. This measurement can also be made from the top of the

main p .c.b ..

5.12 Measurements should be made across both resistors with the rear panel switch In
both the LINE POWER and CHARGE positions to allow calculation of the trickle

charge and full charge rates respectively. The charging current varies considerably
according to the state of charge. Nominal values during the middle of the charge period

~

5-5

9916 Vol.2.



Battery A

Ba ttery B

Tri ckre charge
Full charge

Trickle charge
Full charge

Current

85rn'\
630rrA

Current

6mA.
60rrA

Voltage across R128

0.33'1
2.46'1

Voltage across R138

0.23'1
2.3'1

Battery Economy Check

5.13 This check can be carried out without the battery pack fitted. Set the UUT controls
as follows:

(1) Power source selector on the rear pane! to LINE POWER

(2) OPERA TE/STANDBY switch to STANDBY

(3) POWER switch to ON. After approximately a minute the display should
blank out and the OVERFLOW/STANDBY indicator should light.

5.14 Press and release the RESET button. The display should indi cote all zeros and the
OVERFLOW/STANDBY indicator should be extinguished. After approximately one

minute the display should again blank out and the OVERFLOW/STANDBY indicator should
light.

PERFORWv"\ NeE TESTS AN D CA liBRA TION

NOTE: The procedures detailed in the following paragraphs may be carried out
using line or battery supplies (provided the battery pack option is fitted).
If battery suppl ies are to be used for performance testing it is desirable
thot the batteries be in the fully charged condition at the commencement
of testing. No test result obtained when the Battery Low indicator is lit
should be considered valid.

Segment, Decimal Point and Self Check

5.15 (1) Set the POWER switch to ON.

t;

(2) Set the NORfvIA VBURST/CHECK switch to CHECK.

(3) Se led INPUT lA I.

(4) Set the OPERATE/STANDBY switch to OPERA TE.I

5-6
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5.16 Set the RESOLUTION switch as shown in Table 5 and verify that the correct displays
are' obtai ned.

TABLE 5

Segment and lA I Channel Decimal Point Check

Resolution Display,

1 kHz 88888 .888 MHz

100 Hz 8888.8888 MHz

10 Hz 888 .88888 MHz

1 Hz 88888.888 kHz

5.17 Select INPUT 'B', and with the RESOLUTION switch set as shown in Table 6 verify
that the correct displays ore obtained.

TABLE 6

'B' Channel Decimal Point and Self Check

Resolution Display

0.1 Hz 1000.0000 kHz

1 Hz 01 .000000 MHz

10 Hz 001 .00000 MHz

100 Hz 0001 . 0000 Mt1 z

5.18 Set the input selector to LF and the NORfvIA"ljBURST/CHECK switch to NORIv\A-L.
With the RESOLUTION switch set as shown in Table 7 verify that the correct

displays are obtained.'

5-7
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TABLE 7

LF Decimal Point Check

Resolution Display
Switch Setting

With LF Option Tolerance Wit~out LF Option

·100 Hz 00000.000 kHz + 1 count 88888.888 kHz

10 Hz 0000000.0 Hz + 1 count 8888888.8 Hz

1 Hz 000000 .00 Hz + 5 counts 888888.88 Hz

O. 1 Hz 00000 .000 Hz + 50 counts 88888.888 Hz

. Sensitivity and Burst Check, Channel IB I

5.19 Equipment required:

Item

Signal Generator
T piece
Terminating pad
Coaxial leads

Table 3 Item No.

4
6
7
8

5.20 Connect the T piece to the '8' Channel input socket of the UUT. Connect the
signal generator qnd the terminating pad to the T piece.

5.21 Set the controls of the UUT as follows:

(1) NORMA.ljBURST/CHECK switch to NOR/w\ L.

(2) OPERA TE/STAN )BY switch to OPERATE.

(3)

(4)

Channel 'B' selected.

RESOLUTION switch to 10Hz.

5.22 Set the signal generator output to 62 MHz at a level of 10 mV r.m.s. Set R85 to the
mid point of the range over which counting is- stable. Apply the frequencies shown in

Table 8 at a level of 8 mV r.m.s. (-29 dBm) '!Jith the RESOLUTION switch set as indicated.
Verify that a stable and accurate display is obtained at this level./

NOTE: If it has been necessary to change IC30 measure the input level reguired to give stable
counting with both C12 and R170 fitted. If the level is less than 4.5 mV r.m.s. remove
C12. If the :\eveJ is greater than 7.5 mV recnove R170.

5-8

?916Vol.2



TABLE 8

'B' Channel Sensitivity

Frequency Resolution Display

la Hz 0.1 Hz 0000.0100 kHz

1 kHz 1 Hz 00.001000 MHz

la MHz la Hz 010.00000 MHz

5.23 Remove the T piece from the 'B' Channel input and select BURST. Press and
release the RESET button, and verify that the numerals of the display go out but

the decimal point remains.

5.24 Set the signal generator to an output of 62 MHz at a level of iu~t greater than
20 rriVr.m.s. (-21 dBni). Reconnect the T piece to the IB I Channel input. Check

that the display shows all zeros until the end of the gate period and then indicates the
appl ied frequency.

5.25 Press and release the RESET button and check that the frequency displayed at the
end of the gate period is correct. Set the NORtvV\ I/BURSr/CHECK switch to

NORtvV\L and verify that the same frequency is indicated.

Sensitivity and Burst Check, Channel lA [

5.26 Equipment required:

Item

Multimeter
Signal Generator
Coaxial leads

Table 3, Item No.

1
4
8

5.27 Connect the signal generator to the lA I Channel input socket cf the UUT.

5.28 Set the controfs of the UUT as follows: ~

(1) NOR~I/B'URST/CHECK swi.tch to NORJvl.A.L.

(2) OPERA TE/STAN DBY switch to OPEM TE.

(3) Channel lA' selected.

(4) Resolution switch to 100 Hz.
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5.29 Rotate R64 fully anticlockwise. Apply a signal of 530 MHz at a lever of 7mV r.m .5.

(-30 dBm) to the UUT and rotate R64 clockwise until the instrument counts
. correctly.

5.30 Apply the frequencies shown in Table 9 at a level of 8mV r.m.s. (-29 dBm) with
the RESOLUTION switch set as indicated. Verify that a stable and accurate display

is obtained at this level.

TABLE 9

'A I Channel Sensitivity

Frequency Resolution Display

400 MHz 1 kHz 00400 .000 MHz

300 MHz 100 Hz 0300.0000 MHz

210 MHz 100 Hz 0210.0000 MHz

90 MHz 10Hz 090 .00000 MHz

38 MHz 10 Hz 038.00000 MHz

5.31 Press and release the RESET button. Verify that the display resets to zero.

- -5.32 Apply 38 MHz to ,the input and monitor the voltage at the AGC output pins on the
rear panel. Check that the A GC vo! tage becomes more positive as the input leve I

increases from zero to 100 mV r.m.s. (-7 dBm) and remains within the range 1± 0.2 volts
- ,6 ± 1 vo Its.

5.33 Disconnect the signal from the 'A I Channel input and select BURST. Press and
release the RESET button and verify that the numerals of the display go out but

the decimal point remains.

5.34 Set the signal generator- to an output of 520 MHz at a level of ;ust greater than 20 mV
r.m.s. (-21 dBm). Connect the signal generator to\he 'A' Channel input. Check

that the display shows all zeros until the end of the gate period and then indicates the
appl ied frequency.

5.35 Press and rerease the RESET button and check that the frequency displayed at the end
of the gate period is correct. Set the N O~fv\A VBURST/C'HECK switch to NORfv\A. L

and verify that the same frequency is indicated.
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5.36 Set the RESOLUTION switch to 1 Hz and check that the OVERFLOW indicator
lights.

Overload Indicator Check

5.37 Equipment required:

Item

Signal Generator
Power Ampl ifier
Coaxial leads

Table 3 Item No.

4
5
8

5.38 Connect the signal generator to the power amplifier input. Connect the power
amplifier output to the 'A' Channel input of the UUT.

5.39 Set the controls of the UUT as follows:

(1) NOR!v\A l/BURST/CHECK switch to NOR!v\A L

(2) OPERA TE/STANDBY switch to OPERATE

(3) Channel 'A' selected

(4) RESOLUTION switch to 10 Hz

5.40 Set the output of the signal generator to a level which will give a power amplifier
output of 8 volts r.m.s. at 60 MHz. Check that the OVERLOAD indicator on the

UUT lights.

5.41 Reduce the input level to the power amplifier until the OVERLOAD indicator is
exti nguished. Check that the display shows the appl ied frequency.

Frequency Sta"ndard Check

5.42 Equipment required:

Item

Osci [Ioscope
Frequency Standard
T piece
Coaxial leads

Table 3 Item No.

t; 2
3
6
8
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5.43 Connect the oscilloscope to monitor the 1 MHz OUTPUT socket on the rear panel
of the UUT. Connect a T piece to the frequency standard output and connect one

end of the T piece to the oscilloscope external trigger input.

5.44 Set the oscilloscope to External Trigger and to a time base of 1 f-Is/cm.

5.45 Verify that the amplitude of the monitored signal is at least 3 volts peak to peak.

5.46 Connect the free end of the T piece to the UUT rear panel EXTERNA L STANDARD
socket. Check that the trace observed on the osci Iloscope locks r and that the

EXTERNA L STAt'--IDARD indicator lights.

Internal Frequency Standard Ca Iibration

·.47 Equipment reguired:

Item
/

Osci Iloscope
Frequency Standard
Coaxia I leads

Table 3 [tern No.

2
3
8

5.43 Connect the oscilloscope to monitor the 1 MHz OUTPUT socket on the rear panel
of the UUT. Connect the frequency standard to the external trigger input of the

oscilloscope. Set the oscilloscope to External Trigger.

5.49 When the frequency standard and the UUT have been switched on for at least one
hour set the osci Iloscope time base speed according to the internal frequency

standard fitted. Adjust the internal frequency standard (if necessary) to ensure that the
drift of the displayed waveform is less than 1 cm in 10 seconds.

TABLE 10

Internal Frequency Standard Calibration

Freguency Time Base Cycles of Woyeform
Standard Setting per cm

9442 (04A) lOOns/cm
t; o .1

9421 (04B) lOOns/cm O. 1

11 -1254 (04C) f fJs/cm I
1
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LF Multiplier

5.50 Equipment required:

Item

Signa [ Generator
T piece
Terminating pad
Coaxial leads

Table 3 Item No.

4
6
7
8

5.51 Connect the T piece to the 'B' Channel input of the UUT. Connect the signal
generator and the terminating pad to the T piece.

5.52 Set the controls of the UUT as for lows:

(1) N ORIVA L/BURST/CHECK switch to NOR!vV\ L

(2) OPERA TE/STANDBY switch to OPERATE

(3) LFselected

(4) RESOLUTION switch to 1 Hz

5.53 Apply the frequencies shown in Table 11 at a level of 8 mV r.m.s. (-29 dBm).
Verify that a stable and accurate display is obtained at this level. Increase
input to 50 k Hz and reduce again to 25 k Hz. Observe mul tipl ier does not
lock to intermed iate frequency.

TABLE 11

Frequency Display

10 Hz 000010.00 Hz

25 kHz 025000.00 Hz

~

5.54 Remove the input connection to the UUT and check that the display does not
exceed 5 counts.
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DISMA..NTLlNG AND REASSEMBLY

HRemoval of Display peB

5.55 (1) Disconnect the power suppl ies and remove the instrument covers
(see paragraph 5. 1) .

(2) With a flat screwdriver prise off the cap on each carrying handle boss.
Remove the screws now exposed and remove the handle.

(3) Slide back the short length of metal trim at each side of the
instrument into the space normally occupied by the handle boss. This
will expose the screws which secure the front panel.

(4) Remove the cap from the arm of the RESOLUTION switch.

(5) Unsolder the three earth braids on the underside, the coaxial connection
from input A and the RESET switch connecti ons.

(6) Unsolder the resistor and capacitor at input B from the pins on the display
board.

(7) Remove the screws securing the front panel and withdraw the front panel
and display p.c.b. as far as the wiring permits.

(8) Remove the seven screws securing the display p.e.b. to the front panel,
allowing the p.c.b. and panel to be separated.

5.56 Reassembly is carried out in the reverse manner. Care must be taken not to damage
the edge connector during reassembly.

Removal of Main PCB

,.57 With the top and bottom instrument covers removed all the main p.c.b. components
are accessible for servicing, so the need for complete removal will be rare.

5.58 (1) Remove the upper and lower instrument covers as described in paragraph
5.1.

(2) Remove the caps from the arms of the RESO LUT ION switch and the
LINE POWER/CHARGE/BATTERY POWER switch.

(3) Remove the battery pack, if fitted.

(4) Unsolder the connections between the main p. c .'b. and the rear panel
components and completely remove the rear panel.

5-14
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(5)

(6 )

(7)

(8)

(9)

(10) .

(11)

Unsolder the connections to the LF multiplier, jf fjtted, and the
connections to the three transistors on the left hand side panel.

Unsofder the connections to the two smoothing capaci tors and withdraw
them until the lugs ore clear of the holes in the p.c.b. Note the
polarity of the connections.

Unsolder the two wires between the main p.c.b. and the POWER switch.

Unsolder the coaxial eonnedion between input 'A' and the p.c.b.

Unsolder R200 From the pin on the display p.c.b.

Unsolder the three earth braids on the underside.

Remove the four screws securing the main p.e.b. and slide it out to the
rear.

5.59 Reassembly is carried out in the reverse manner. If it has been necessary to cut
the tie for the smoothing capacitors repl ace it with Racal-Danapart number

24-0155.

FITTING FREQUENCY STANDARD 9421 or 9442

5.60 It should be noted that the frequency standard model 9421 cannot be fitted iF the
battery pock is fitted.

5.61 Remove the top cover of the instrument (see paragraph 5.1). Unsolder the three
leads from the fitted frequency standard. Remove the retaining screws (and spacers

in the case of the discrete component osci Ilator) and the black plate (iF fitted). Remove
the frequency standard.

5.62 Attach the replacement frequency standard to the inner face of the rear panel
using t·he retaining screws removed in the previous paragraph.

5.63 Solder the leads from the main p. c. b. pins 30, 29 and 28 to the frequency standard
base pins 1, 4 and 7 respectively. If model 9421 has been fitt,ed ensure pins 5 and

6 on its base are linked.

~

5.64 Carry out the instrument check procedure to verify satisfactory functioning, and
calibrate the frequency standard as detailed in paragraphs 5.47 ta 5.49.

5.65 Replace the instrument cover ..

5-15
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FITTING BATTERY PACK 11-1289

- 5.66 The battery pock option consists of the fol [owing items:-

Item

Bottery Pack Assembly,
complete with batteries and
connecting lead.

Mounting brocket

Locating pegs

Screws M4

Washers, plain, M4

Washers, crinkle, M4.

Fitting Procedure

Rocal-Dano Part
Number

11-1274.

11-1239

14-1486

24-7729

24-2705

24-2802

Quantity

2

4.

2

4

5.67 (1) Disconnect the a.c. supply and remove the top cover (see paragraph 5.1).

(2) Screw the two locator pegs into the threaded holes in the inner face of the
right hand side member, os seen from the front of the instrument.

(3) Place the mounting bracket against the inside of the left hand side member
with the large hole over. the carrying handle nut. Secure it to the side
member wi th two M4 screws and cri nk! e washers.

(4) Take the battery pack, with the batteries uppermost and the connecting
lead to the left, and carefully place the holes in the right hand end over
the locator pegs. Lower the left hand end o.nto the bracket, and secure
it with rwo M4 screws fitted with both plain and crinkle washers. The
crinkle washers should be immediately below the screw heads.

(5) Plug the connecting lead onto pins 4B to 51 on the main p.e.b. just to
the right of the power transformer. The ~ins are polarized to prevent
j ncorreet connection.

(6) Replace the top cover. Se.t the rear panel switcn to CHARGE, connect
the instrument to suitable a.c. supplies and set ,the POWER switch to ON.

5-16
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(7) When the batteries ore fully charged check the operation of the
instrument on battery power.

FITTING LF MULTIPLIER 11-1255

5.68 Before fitting the LFmultiplier check that LK2 is fitted and LK1 is not fitted on
the p. c . b. 19-0797.

5.69 (1) Remove the top cover (see paragraph 5.1).
Remove the battery pack, if fitted.

(2) If model 9421 or model 9442 frequency standard is fi tted detach it
from the rear panel by removing the two retaining screws. It is not
necessary to unsolder the connections.

(3) Attach the LF multiplier p.c.b. to the side panel using the screws,
washers and spacers provided. Threaded mounting holes are provided in
the right hand side towards the rear of the instrument.

(4) Connect pins 1 to 5 of the LF multiplier to the main p.c.b. in
accordance with the circuit diagram (Fig .4). Dress the wiring neatly.

(5) Remove LK1 on main p. c. b. 19-0887.

(6) Refit the frequency standard to the rear panel.

(7) Carry aut the instrument check procedure to verify satisfactory
functioning. Replace the instrument cover.

5-17
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Note: Components ore prefixed 11' on the circuit diagram.

Part
Description Rat.

Tal
Value

Component
No. 0/0 Reference

Resi stors W Q

20-2331 Carbon Film I 5 330 R1,24"

20-2471 Carbon Fi Im 1 5 470 . R3:4

20-5500 DIL Array 7x56 R4

Integrated Circuit

22-4128

Swi tches

23-4099
23-4100

Indicators

26-1508
26-5004

Capacitors

BCD to 7 Segment Decoder (74247)

Switch, Slide, 2 Position
Switch, Slide, 3 Position

Numerical Displey, Le.d.
Ind icotor, I. e . d .

v F

IC 1

S3
S1,2

01 te 01 8
LP 1 to LP 8

21-1610

9916Vol.2

Ceramic 100 +80 -20 lOn
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PARTS LIST

5 MHz CRYSTAL OSCILLATOR ASSEMBLY (19-0834)

Tal Component
Part No. Descr i pt ion Rat % Value Referenc"e

Resistors W 0

20-2101 Carbon Film 1 5 100 R14"

20-2102 Carbon Film 1 5 1k R24"

20-2103 Carbon Film 1 5 lOk R44"

20-2153 Carbon Film 1 5 15k R34"

Capacitors V F

21-1616 Ceramic 12 20 lOOn Cl
21-2621 Silver Mica 125 5 27p C5
21-2631 Silver Mica 125 5 330p C2,3
21-6030 Trimmer 2-15p C4

Transistors

22-6017 Silicon NPN (2N2369) 01

CrystaJ

17-2087 Crysta I Assemb Iy , 5 MHz Xll

Parts Li st 2



PARTS LIST

CHASSIS, FRONT AND REAR PANELS

Part Description Rat.
Tol

Value Component
No. % Reference

CHASSIS ASSEMBLY 11-1305

20-3470 Resistor, Metal Oxide ~W 5 470 R200
21-0575 Capacitor, Electrolytic J6V 4700flF C101
21-0576 Capacitor, Electrolytic 25V 220flF Cl02
22-6081 Transistor, npn (MJE 520) Q51, 52
22-6139 Transistor, pnp (MJE 371) Q50

FRONT PANEL ASSEMBLY 11-1310

21-4528 Capacitor, Polyester 400V 10 47nF ClOO
23-3030 Socket, BN<Z SK50, 51
23-4013 Switch S50
23-4097 Switch S53

REAR PANEL ASSEMBLY 11-1311

11-1254
17-4056
22-1650
23-0031
23-0043
23-0044
23-3005

23-3222 }
or

23-3253
23-4091
24-3515

9916 Vol.2

Osci Ilator Assembly (refer to Parts List 2)
Transformer
Bridge Rectifier (VS248) 200V, 2A
Fusel ink (94V to 132V) 250mA, surge resisting L
Fuselink (188V to 265V) 125mA, surge resisting )
Fuseholder for FS50
Socker, BNC

Power Input Fi Iter/Connector

Switch
Barb, Feedthrough

T50
D50

FSSO

SK52, 53

S52

Parts List 3



PART S LIS T

MOTHERBOARD ASSEMBLY 19-0887

I 'I Tol Component ParI Tal Component
- ,. Description Rat % Value Reference No. Description Rot % Value Reference

Resistors W u Resistors (Conld)
-1514 ~Filrn Zf.l 5 100 RI70

20-'515 Carbon Film O. I 5 180 R19, 74, 164 20-2154 Carbon Film I 5 150K R404
20-1519 Carbon Film 0.1 5 68 R86,167 20-2225 Carbon Film 1 10 2.2M R394

-1521 Carbon Film 0.1 5 I K R4, 7, 121 ,123, 144 20-2562 Carbon Film • 5 5.6K R46,91,109,:t
-1516 Carbon Film 0.1 5 220 R55 129,152,160

20-1522 Carbon Film 0.1 5 12 R6,8 20-2680 Carbon Film ' . 5 68 R37:I
20-1526 Carbon Film 0.1 5 22 Rl53 20-2681 Carbon Film :;\ 5 680 R29 .. 150

-1528 Carbon Film O. I 5 2.2K R5, 12,24,162,169 20-2682 Carbon Film 1 5 6.8K K100,1374

-1529 Carbon Film 0.1 5 33 Rn 20-2820 Carbon Film I 5 82 Rl16:a:
=-1530 Carbon Film 0.1 5 390 R20 20-3103 Metal Oxide I 5 10K R381
20-1531 Carbon Film 0.1 5 47 RI8 20-3270 Metal Oxide I 5 27 RI33't
~--1532 Carbon Film 0.1 5 470 RI7,22,54,71,147 20-3390 Metal Oxide I 5 39 R42,138't

20-3470 Metal Oxide I 5 47 RI492
20-4094 Metal Oxide .~ 1 6.8K R140

20-1536 Carbon Film 0.1 5 560 R26,27,28 20-4103 Metal Oxide ! 1 1.2K R143
: ' '538 Carbon Film 0.1 5 10K RI6,21,35,69, 20-4107 Metal Oxide I 1 5.6K R139:l

98,99,122, 20-4658 Metal Oxide 5 lOOK R3
159, 20-5055 Wirewaund 21 5 3.9 R128

20-1541 Carbon Film 0.1 5 1.8K RII, 14,53 20-5501 DIL Array 8 x 220 RI07
20-1542 C~(bon Film 0.1 5 4.7K Rn, 80,146,163 20-5502 DIL Array 13 xl K Rl0a

20-5503 Dll Array 13. x 10K R94,95
-! 544 Carbon Film 0.1 5 1.2K R23,51,70 20-7025 Variable 200 R85

W-I547 Carbon Film 0.1 5 2.7K RI24 20-7034 Variable 2K R64
20-1550 Carbon Film 0.1 5 8.2 K R13,31 20-3680 MetalOxid" I 5 68 R1661

-1551 Corbor> Film 0.1 5 lOOK RI5, 165 Capacitors V F

.0-1555 Carbon Film 0.1 5 15K R161,168 21-1002 Tonlatum 20 20 10J.' C11,68
20-1561 Carbon Film 0.1 5 IM R2,32 21-1003 Tantalum 20 20 I Sf' C13
··~-1571 Carbon Film 0.1 5 12K R9 21-1006 Tar>talum 20 20 4.7f' (30

-1572 Carbon Film 0.1 5 47K R30 21-1029 Tantalum 35 20 1.5}J C31
-~-2006 Carbon Film 1 5 3.3 R154 21-1038 Tantalum 6.3 20 47fJ C4,~, 1(), 15,J

20-2l01 Carbon Film I 5 100 R61,112,125 18,19,23,25,..
?n-2102 Carbon Film * 5 IK R126.151 26,32,39,56,

-2103 Carbon Film I 5 lOK R58, 67, 68, 76, 59,73,75,40,:l

78,79, SI ,82, 82,83,84,85,
89,90,92,96, 86,87,88
101 , 103, 104, I 10, 21-1046 Tantalvm 3 20 220fl Cl
114,127,130,157 21-1519 Ceramic 500 10 82p C33

21-1513 Ceramic 500 10 27p C22
~O6 Carbon Film I 10 10M R43, 21-1515 Ceramic 500 10 39p C80:l:

LI22 Carbon Film I 5 I. 2K R41 21-1516 Ceromic 500 10 47p Cl,12~

"-2124 Carbon Film ~ 5 120K R48, 21-1518 Cerom;c 500 10 68p C28
-21SO Carbon film 5 15 R84,87,B8 21-1520 Ceramic 500 10 lOOp C60

l:;;-2151 Carbon Film 5 ISO RIO, liB, 158 21-1528 Cerami.; 500 10 470p C65
20-2152 Caroon Film 5 1.5K R115 21-1532 Ceramic 500 20 'In C62, 79,8 1, 90
---2155 Carbon Film 10 1.5M R131 21-1547' Ceramic 2? +50 33n C34

-2181 Carbo" Film
,

5 180 R83,105 -202

-~-2182 Carbon Film
,

5 1.8K RJ6, 77,145 21-1548 Ceramic 12 +80 47n C16:l

20-2220 Carbon Film 1 5 22 R62,142 -20:l

21 )589')"-2221 Carbon Film I 5 220 R34, 52,75, Ceramic 12 +80 220n C64,69z
106, I20, 156 -20

-2222 Carbon Film 5 2.2K R60,63,66,III,148 21-16l0 Ceramic 100 +80 10" C38, 41, <:2,
20-2223 Corbon Film

,
5 22K R59, 65, 113, 171 -20 43,44,45,47,~

20-2271 Carbon Film I 5 270 R45 50,51,52,53,·4

55, 57, 58, 93
·2331 Carbon Film 5 330 1\44,1.7,119,141 I

20-2332 Co,bon Film I 5 3.3k RI36 21-1616 Ceramic , 2 +80 lOOn (2,3,6,9,14,.1

20-2390 Carbon Film I 5 39 R50 -20 20,21,24,27,29:I

-2391 Carbon Film I 5 390 R134 46,54,61,63,:I

-2471 Carbon Film } 5 470 R57,93 66,67,70,71,
&-2472 Carbon Film 1 5 4.7k R33,97, 117, 135 72,74,76, n,,
20-2473 Carbon Film I 5 47k R155 78,89,91,92,•
~~-2(l22 Carbon Film

,
5 8.21< R102 94,96,97,9fJ•

-2475 Carbon Film l 5 4.7M R49 21-1671 Ceramic 63 Jp l.!3p (35
_~·2561 Carbon film I 5 560 R25,132 2J-1600· Ceramic 63 1 lOp (48~ :Jp
20-2121 Carbon Film I 5 120 R564

~ 16 Vol. 2 Poll' Li'l 40



PARTS LIST

MOTHERBOARD ASSEMBLY 19-0887

Tal
% Value

Miscellaneous

Inductars

Silicon, npn (BfR90)

Component
Reference

LlO
L6
L8,11
L7
L3, 5, 9
L1,2

RLA
FXl

S2
SI
Tl
FSl

010,27,36
03,37
02,8,15,16,
17,28,29,30,
31,35
026
05,11,12
01
04
07
06,13,14,18,
19,20,21,22,
23,24,25,32,
33,34
09

RotDescription

Switch
Switch
Transformer
Fu,e
Fuse Holder for FS 1
I. C. Holder for IC4

Relay RS '317-/17
Ferri le Bead

Inductar (to Racal-Dana Drawing)
Inductor (10 Racal-Dana Drawing)
Choke RF ,ub-miniatur~ 0.681'
Ch~e RF sub miniature 3" 3fJ
Choke RF ,ub miniature lOfJ
Choke RF ,ub miniature 471'

Silicon npn (ZTX342)
Silicon, npn (ZTX313L)
FET, N Channel ~OOA)
Silicon, pnp (BfX48)
Si! icon, npn (ZTX4SO)
Sil icon, pnp (ZTX5SO)

Silicon, npn (2N4124)
SLlicon, pnp (2N4126) ~ N ~i;'e ..

Silicon, npn (2N2369)
or

Transistor1

Port
No.

22-6123

17-3207
17-3208
23-7007
23-7011
23-7014
23-7018

17-0084
17-0085
17-3214
23-0006
23-0034
23-3213
23-7516
23-8029

22-6079
22-6057
22-6079
22-6101
22-6110
22-6112
22-6113

22-6009
22-6010
22-6017

ppr! Tal Component

No. Description Rot % Value Reference

Capocitars V F

21-1686 Ceramic 63 2 33p C49
21-1728 Ceramic 100 10 220p C36
21-1504 Ceramic 500 o};p 4.7p C37

21-1503 Ceramic 500 ~p 3.9p C95

Integrated Circu its

22-4D92 Schottky Dual 4-lnput NAND Gate IC8

(74520)
22-4111 High Performance Operational Ampl ifier IC29

(741)

22-4124 Schottky Triple 3-lnput NAND Gate (74510) IC9

22-4202 Dual Frequency Compensated Operational IC6,11,25,31
Amplifier (747)

, 22-4204 Wideband UHF Amp Iifier 1C26
(OM335)

22-4245 Differential Video Amp Iifier 1C30
(Selected 72733)

22-4500 Decode Counter, 600MHz (SP8630B) IC18
22-4528 Triple Line Receiver (MCIOI16P) IC21
22-4530 Schottky Quod 2 to 1 Line Mul tiplexer 100,27

(74LSl57)

22-4531 Schottky Quod 2-lnput NAND Gale IC5,15
(74LSOON)

22-4532 Schotlky Quod 2-lnput NOR Gate IC22
(74LS02N)

22-4533 Schottky Hex Inverter (74LS04N) IC1,3,7,10
22-4534 Schottky Dual D Type Bi,rabl e IC14,

(74LS74)

22-4536 Schottky Decade Counter (74LS90) IC23

22-4546 Schottky Quad 2-lnput NAND IC13,19,24
Gale (74LS03N)

22-4552 Schottky 4 bit Full Adder IC16
(74LS283N)

22-4556 Schattky BCD to Decimal Decoder 1C28
(74LS145N)

22-4557 Schottky Triple 3-lnput NAND IC17
Gate (74LS10)

22-4601 COl LSI IC4
(Racal-Dana)

22-4531 Dual Retriggerable Monastable IC2
(74LS221)

22-4516 Schotlky Dual 0 Type Bislable IC12
(74574)

r-,,//d/~/,I',/ !,I

~~c ~.A-<>0id~

t-{<",~ (f

./

S'oAJ.L<:"" C rC.,N" :::'-.::((-ncJ t
f2.e:,0lv<.7i... j Kn....ob

C. (i e, c
I

5 '-~~ r-c:-c l<1a c- <
I ..., '·1S ~(;,

(" '"~"'.<o"\
~ CGJC --Jar I'<?p..r

co-'ok. j,C~ Cc:"c;-, '1.::."t.. \

A2:"~tA-L...
PA ... ~{)n..c....,....\ ...... c·"" ....)-'u:~:'-JfJ.\

2..4- - 01 t-.-q

11. (\ LL7

1-3" U()<\ I

022
D1,2,3,6,7,
8,19,20,21,23,
24,25,27,29,35
04,5,16",17,18,
36
011,12,13,14,15
D9,10
028
0.30

Diode'

Sil icon, PIN (HP5082.3379)
Silicon, Hot Carrier (HPS082.2800)
Voltage Regulator (BZY88C4V7)
Voltage Regulator (BZX79C5V1)

Silicon, Hot Carrier (HP5082. 2811)

Germanium (AAZ1 5)
Silicon (IN4149)

22-1058
22-1068
22-1807
22'-1857

22-0007
22-1029

22-1033

-9916Vol. 2
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PARTS LlST : 0 PTlON 09

LF MULTIPLIER ASSEMBLY 19-0797 FIG.6

NOTE: When fitting a new p.e.b. check that Iink LK2 is fitted, and not LK 1.

Part
To I. Component

Number
Descri pti on Rat % Value Reference

Resistors W 0

20-2101 Carbon Film 1 5 100 R74"

20-2102 Carbon Film 1 5 1k Ri, 11{ 124"

20-2103 Carbon Film 1 5 lOk Rl04"

20-2105 Carbon Film 1 5 lM R44"

20-2153 Carbon Film 1 5 15k ' R24"

20-2392 Carbon Film 1 5 3.9k R84"

20-2473 Carbon Film 1 5 47k R1,54"

20-2562 Carbon Film 1 5 5.6k R6,4"

20-2564 Carbon Film 1 5 560k R34"

CopJCitors V F

21-1002 Tantalum 20 20 10f-l C5,6
21-1029 Tantalum 35 20 1. 5fJ Cl,2
21-1038 Tantalum 6.3 20 47 fJ C3
21-1508 Ceramic 500 10 lOp C4,8
21-1532 Ceramic 500 20 1n C7

Diodes

22-1029 Si I icon( 1N4149) D1, 2~ 3

lntegrated Circuits

22-4121 Op.Amp. 8 pin d.i.l. (301) IC1
22-4703 CMOS, Phase Lock Loop (4046) IC2
22-4569 Dual Decade Counter IC3

Transistors

22-6113 Si! icon PN P (ZTX 550) 02
22-6017 Silicon NPN (2N2369) 03

9916 Vol.2 Parts Li st 5
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SERIAL TO PARALLEL II~TERFACE UNIT
=====~=========~==========~==~=====

INTRODUCTION

1. The interface comprises a metal box, measuring approximately 132 x 95 x 36mm
containi ng the p. c. b assembly 19-0851. Connections are made to printer or data

display via a 50-way fixed socket and to the 199 1 instrument via a frying lead fitted with
a 28-way edge connector. The unit is desi gned to operate wi th the fo! Iowi ng Raca I
counters, referred to in rhis description as the '99' series'

Frequency Meters Universal Counter Ti mers ( UCT)

~

9910 9911 9900 9901

9912 9913 9902 9903
9914 9915 9904 9905

9916 9917 9906
9917A 9919 9908

2. Definition of Terms

( 1)

( 2)

(3)

(4)

(5)

FUNCTION

Hold Signal: a signal returned by the users equipment to the interface for
control purposes.
Print Command: a signal output by the interface to indicate that new
measurement information is available.
Print Hold input: An input which allows the user's Hold Signal to prevent
the parallel information from changing.
Hold/Reset input: An input which allows the user1s signal ro prevent the
parallel information from changing and whi ch resets the instrument
when the Hold Signal returns to its normal state, thus starting a new
measurement.
Hold Control: An input to the interface which detern:ines the mode of
operation.

3. The function of the Interface Unit is to'convert the serial b.c.d. data output from
a 199 series' counter to a static.parallel form, suitable for driving a printer, data

di spl ay or processi ng equi pment.
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4. The parallel output data is updated at the end of each gate time unless the printer
(or other data processing equipment) is applying a Hold Signal. In addition to

measurement data the interface also transfers information on decimal point position, selected
range (gate time) and the 'overflow' state of the counter displdY. Information supplied is
for 8 digits (excluding decimal point data) on all units except the 9917 and 1197A which
supply information for 9 digits.

5. Fig. Al. sho'HS the sequence of events which occurs at the end of the gate time.
Note that when using counters 9910, 9911, 9912 and 9919, and when using counter

9908 on 'A' channel with AC coupling, all timings are doubled, except the print command
pulse width.

NEW MEASUREMENr

NEW MEASUREMENT OArAOLO MEASUREMENr DATA

--GATE TIME ----~L~E~D_O~ :r~' _

I
I
I
I
I
I

~l-zmsflmsl
--------'--- I I~---------

I I
I I
I I
I I----------·--ix-----------

I
II- qOArA Nor VALID

I
I,
I

OArA UPOAIE

OUTPUT DATA

0·8-1·$m.
PPJNT COMMANO

Fig.A'

CONNECTION

6. Before connecting the Interface Unit to the count(r refer to the modes of operation
in paras 8 to 18 and make the necessary changes to the 50-way connection or 28~way

fl yi ng Ieed, accordi ng to the type of counter in use and the requi red function. All changes
on the SO-wey connection shou Id be made at the customers connector.

7. Having checked·the appropriate connection changes in poras 8 to 18, the interface
should be connected up as follows:-
(1) Remove the black pi ate whi ch covers the DATA OUTPUT aperture on the rear

panel of the counter. Retain the two screws.
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(2) Slacken off the cable clamp on the metal cover on the cable of the flying
lead, and push the cover away from the connector.

(3) Plug the flying lead connector into the Data Output edge connector in the
counter, noti ng the keyway which ensures correct orientation.

(4) To minimise r.f. radiation interference, the metal cover on the cables
(4.) should be placed over the edge connector and held into place by the two

screws which originally secured the cover plate removed in (1). The cable
clamp should then be tightened.

(5) Connect the interface unit to the data processing equipment via the fixed
50-way socket.

MODES OF OPERAHm

REMOTE DISPLAYS

Connecti ons
8. If the interface is required to drive a remote display, or such other equipment that

does not require the data to be held for a period longer than the gate time, check
the following pin conditions on the 50-way connector:-

Pin No.
19
24
49

Required Connection
Must be ei ther open circuit
or connected to OV.

Latched Operation
9. The display is latched and is updated at the end of each gate time, irrespective of

the counter function.

Unlatched Operation
10. (1) If the interface Unit is connected to a genuine remote display the subjective result

is that the display will appear to follow the counter, for both latched and un latched
counter modes.

(2) The data outputs wi II be updated every 3 to 4 ms.
(3) The blue wire IH ' on the 28-way flying lead connector should ~e disconnected and

reconnected to 'F1 together with the violet wire. For other applications refer to paras
16 to 18.

USING EQUIPMENT WHICH PROVIDES HOLD SIGNALS
11. Differing instructions apply, depending on whether the counter is a frequency meter or

universal counter timer (UCT) as described in paras 12 to 15.
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. Frequ~ncy Meters - Normal Use
12. (1) Check the following pin connections on the 50 way connector:-

Pin No. Requi red Connecti on

19 and 24

49

Open Ci rcui t, or connected to OV

Connected to the Hold signal

(2) The Hold signal (logic level 11' to hold) should be applied to the interface after
receiving the Print Command signal, but before the end of the next gate time

(ie 7 ms for 10 ms gate time), and should remain at logic level '1' for the period that the
_ information on the data output is required to remain unchanged. Although the outputs from

the interface will remain unchangedwhilst a Hold is applied, the counter continues its
normal measurement sequence, i.e. 'free run', This has the advantage that the next Print
Command will be given at the end of the gate time immediately following the release of the
Print Hold. This result in a more rapid measurement sequence. From Fig. A2. it can be seen

..Jt a Print Command signal occurs 3 to 4 ms after an end of gate, by which time the gate
rime for a new measurement will have commenced.

NEW GATE TIME

I

I
I
I
I

'm, 1'--_____ j

I I
I I
I I
I 1
I I

____IO~~'5L 1

I \
I I
I ~ I
I I
1 HOLD MUST BE APPLIED I
I-- DURING THIS TIME TO STOP -..,

. I DATA CHANGING AT END OF NEXT I
GATE TIME

END OF GATE

_/
- REQUIRED ~

MEASUREMENT l' m s

I
I
I
I
I
I

DATA UPDATE

PRINT COMMAND

Fig.A2
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Universal Counter Timers (UCTls) :- Basic Hold Requirements

13. The measurement cycle of the 99 series of UCT's has two distinct phasesi the Cate Time
during which the measurement is made, and the Display Time during which the results

are displayed. If the hold time required by the equipment to which the interface is connected
is less than ~he display time, the remainder of the display time is effectively wasted. The
interface can be used to shorten the display time, but in so doing the counter display is reset,
which may not be convenient. For this reason the interface can be used with UCT' S in two
modes, the Print Hold and the Hold/Reset modes, as described in paras 14 and 15. It should
be noted that, with UCT's, the interface will not produce a data change or Print Command
signal from the operation of a front panel RESET control. .

UCT1s Using Print Hold Mode
14. In the Hold/Reset mode the Hold signal extends the display time indefinitely the next

gate time commencing when the Hold is released or when the normal display period has
ended, whichever period is the longer. The Hold signal must be applied within the display
time period in order to halt the measurement cycle. The required pin connections on the 50

way connector are as follows:-

Pin No.

Pin 19

Pin 49

Pin 24

Regui red Connection

Connected to Pin 50 (or to 5V via 1800)

Connected ro the Hol d si gnal source

To be open circuir or connected to 0/

UCT's Using Hold/Reset Mode
15. In the Hold/Reset mode the Hold signal (r.1inimum width 5 ms) extends the display time

indefinitely, but when it is released the counter display resets and a new measurement
commences. This result in a more rapid measurement sequence, again the Hold signal must
be applied within the display time period in order to halt the measurement cycle. The
required pin connections on the 50-way connector are os follows:-

Pin No.

Pin 19

Pin 24

Pin 49

Required Connection

Connected to pi n 50 (or to 5V vi a 1800)

Connected to the Hold signal source

To be open ci rcui t or connected to OV

,

"

SPECIAL APPLICATIONS

Remote Display-Special Appl ications
16. When used in the unlakhed mode with certain types of equipment other ~han remote

displays (for example a digital comparator) rhere is a limit to the maximum possible
counting rate. Therefore the reading for which the comparator is looking could be missed,
i.e. there is a maximum update rate for the op~ion of 3-4 ms. This corresponds to an input
frequency of 200 Hz (N=l) on Totalize mode and a maximum resolution of 10ms on Time
Interval mode. The counting rate can be increased if a degree of overshoot can be tolerated.
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The maximum overshoot that will. occur is given by~-

-3
Counting Rote x 4 x la counts.

It is advisable to use the Print Command as a Idota valid' si.gnal In such systems.

Frequency Meters - Special Applications
17. In some applications it is not possible to use the interface in the manner described in

Para 12. For example, in control systems, where the output of the interface is used
as feedback to the device on the input of the counter, problems arise because the next gate
time has already started before the information becomes available from the previous one.
Therefore, even if the feedback correction is made almost instantly, the reading at the end
of the next gate time will be incorrect. Altematively, if the correction process takes more
than one gate time, the end of gate time immediately following the process will also give
incorrect results. These problems may be overcome by applying a Hold signal to the Print
Hold input (pin 49) for the length of time that the correction takes, plus an additional time

. <f) ensure that the gate time from which the next data is to be token cannot start until the
~orrection process has been completed, as shown in Fig, A3,

GATE

CORRECTION liME

PRIN r CO ......ANO

r:;l\m< ( 111111m,~!~ Irn, NEXT VALID 1
1~ ~ I GATE TU".

I I
1 I
1 1
I I

f--I-lm<~ : I
I ~ I rn, 'IL -'--- ---il I I

Ol.T A UPOAIE ---J I;r------;r-----------+.I_-..J

I
I
I

Q :
I'~; 'I I 1

---- '---------'-1-----1/ I
I I \

I .: 1

r--------i-!-----./~ ~: +1 _

1 I
1 I

I I;-1 /~!----.....:~--I I

r;;oSsE;:j 71 r;:o;r:;i:;:J
PR-1Nl HOLD INPur

Fig.A3
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18. An altemative to para 17, particularly when fast cycle times are desired, is to
connect the Hold signal to the Hold/Reset input. If this is done, a stretched

version must additionally be applied to the print Hold input (pin 49). The Hold signal should
De at least as long as the correction process, and the signal applied to the Print Hold input
should be approximately 20~s longer than that applied to the Hold/Reset input. This is to
prevent the interface responding to the end of gate time produced by the reset. For cases
where the correction time is short (less than the Print Comr:nand pulse width) this may be
implemented by linking the Print Command output (pin 48) to the Hold/Reset input (pin 24)
and by applying a stretched version of the Print Command to the Print Command to the
Print Hold input (pin 49). In this way cycle times as short as 'Gate Time + 5ms' can be
achieved. This is illustrated in Fig. A4.

GATE TIME ~-- SHORTENED ~-----'

GATE TIME

NEXT CORRECT

GATE TIME

DATA UPOATE ---'·===~~_lm_-_5zflL- -----;----' ------.Jn

___________-l9PRINT CCf-iMANO Iv :;,," J 1'---_-+---:- _

CORRECTION TIME

HOLDIRESET liP

PRINT HOLD lIP

I

Flg.A4
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TABLE 1.

FLYING LEAD CONNECTIONS

Pin No. Pin No.
---

l. Not Connected A OV

2. + 5V (nominal) B OVERFLOW

3. KEYWAY C KEYWAY

4. '4 BeD DATA
D 1 BeD DATA

5. 8 E 2

6. COUNTER HOLD F Multiplex Sync (Note 2)

7. COUNTER RESET H MAIN GATE

8. DIGIT 10
8

SELECT J Not Connected

9. Not Connected K Z )

10. Not Connected L y ) TIME BASE

11. Not Connected M X )

12. Ro N Not Connected

13. HOLD/RESET P Not Connected

14. See NOTE R Not Connected

NOTE 1.

NOTE 2.

In option 01 units with serial numbers after 1389, pin 14 of
the flying lead connection is connected within the interface
unit to pin 4J of the 50 way connector,' This permits o' remote
indication when instruments are in the divide by ten prescale
mode.

~

The multiplex sync. signol on pin F is 10 KHz, except with
9911 and 9919 instruments when it is 5 KHz.

Section 4 : 99 Seri es Appendi x Page App, 8



TABLE 2.

50-WAY CONNECTOR

Pin No. Facility Pin No. Facility

OVERFLOW

1 10
8

DIGIT

HOLD CONTROL IjP

2 10
8

DIGIT

:} TIME BASE

HOLD/RESET IjP

OV

10
7

DIGIT·

10
1

DIGIT

10
3

DtGIT

10
5

DIGIT

2

4

8

4 10
8

DIGIT

2

4

8

1

2

4

8

See table 1 NOTE 1.

8 10
8

DIGIT

~} DECIMAL POINT

PRINT COMMAND O/P

PR INT HOLD VP
+ 5V (VIA 180D)

2

4

8

26.

27.

28.

29.

30.

3l.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4l.

42.

43.

44.

45.

46.
47.

48.

49.

50.

10
2

DIGIT

10
4

DIGIT

o
10 DIGIT

106 DIGIT

2

4

8

2

4.

8

1

2

4

8

l.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.
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