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Foy® K 0.3,6,09
k BUIMA.l @ EEBRLTIRSL,
cf{Pvav ih '
FY3Ix Fy Vo PF—v (CR)
GP—IB IRIE LD EE

FELOU -5 bk UIONES E BT 5/ — 7B E B A
WEETHI LT S, BB 2 T, AHT0BTE LT ZE L,

RRAE =T NOIX Y FPREF -y F Bl -TOET, BRTHEATE
FEN FBEBOCRITUEOIRI S EBRTHEALRLTLREL,
Froaxr 0o RBEECHDTEEL,

RRyF =7V CEES N BBOBHRECBRO&FETAMBLT RS
Vo BED GP~1B A V¥ =7 2—RIFVFRI—ABLUFEEBY IV FE
gEzhTwgd, '
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AR AR

1) NEC pcsgol ek d7aysup

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170

"% PCO 1130 DEMO PROG. <GP-IB> PC3801 FEB.5,1986 “FCOL" =x

ISET IFC
ISET REN

¥BYTE &li3F,

IFC

" REN

& lI5E, 8 H20, &ll4; '

CHD DELIM=1 ' !

PRINT@®Y:

GOSUB 130

PRINT@Y;

GOSUB 130
END

@ '

@ .

¥BYTE &H3F,sH5E,8li29,8H8: '
INPUT@9 : D3 '

PRINT D$

FOR I=1 TO 1000:NEXT I !

RETURN

10 : 7o

30 : REN (V&—FA %—

SDC :UNL.MTAC30),LAD(9),S8DC;
DELIM¥=C/R

FREQ mode set to ADRS “9”
with EOI

PERIOD mode set to ADRS “9"
with EOI
GET:UNL,MTAC30),LAD(9),GET;

DATA tnput from ADRS “9"

waiting for next measurement
about 1 second

75 LB % ABROT FLREI
20 : IFC #2ZML, FBOS VI - T 2—-RBA VT T X,

TN) % true LET,

40 : SDC ML, FBOMELZS =Y+ T4 R,
50 : FYIFELCR FrYo VU —v) ik
60 : EMBMESE - FIcRE.
70 : F—FWMORABY TN —F u~Jy 7,
90 : AMMEE— FIciBE
100 : 70 AL

130 : GET A FWMLABOYF — b2E, HKEWHBSETET,
140 : HERREMDRALES,
150+ ~  ORF®

160 : KOHMD =0 1| kit

190 s A4 v h—FicbEDET,

k  PRINT DS O#
BB

R

"

F=10.000016E
F=999. 898

+ 6

E+3

P=1. 000000C0E-9

P=11.3000

E-6
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9) HP 9845B o kB Fa ¥ 5 Lp|

10
20
30
40
50
60

70 -

80

90

100
110
120
130
140

10 :
20 :
30
40 :

60

70 :
100 :
110 :
120 :
130 :
140 :

! PCO1130 DEMO PROG. <GP-IB> HPY845B PEB,6,1986 “FCOL”

CLEAR 709 ! SDC
OUTPUT 709; “F" ! FREQ mode set to ADRS "9”
GOSUB 100
1
OUTPUT 708; “P". ! PERIOD mode set to ADRS “9"
GOSUB 100
END
!
TRIGGER 709 { GET
ENTER 709:D% ! DATA input from ADRS “9”
PRINT D$
YAIT 1000 ! yaiting | sec. for next measurement
RETURNK :

TS LA0RBEX k FBEOT FLREY

SDC 2HAMLFBOREL( VY IAL A,
AMKNEE— FIcRE,
FeIBMORABYTN—F ATy T
: BMEE - FiciE.
40 iR, .
GET XM UABEOYF — MR E, HKkEHBsEET,
HEEREWMDASLET,

7 DR,
HOHMD I | Bikik,
ALY W—=F VI EDET,

* PRINT D$ O f

R 3k

AR M

F=10, CO0016E+6
F=999. 898 E+3
P=1: 0000000E—9
P=11,38000 E-6
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INPUT A - |[” X1 ‘
ATT I 90 AGC | RS
°— L]
] | | 7y 1oMH
10Hz —— kHz 1/10 z
~ 100MHz
INPUT A. FBASE
|CHECK}
10MHz )%
32y b
hyvR
> NpASE
INPUT B v 1
@ FY)YRy =3 - INPUT Fsia 32¢y b
1/256 A/B B HY b
80MHz ] Nsia
~ 1GHz
v
® M
GATE
TIME
IRESET} ¢ CPU
[FrREQ/ PERIOD] Ron
+5V -5V’
R
GP —1IB
:D — ] EIR Bl
AV ER—7 2~ R
AC50,/60Hz
90 ~125V I
194~ 250V GP — 1B
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I
A
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Nsio  BANESOHKE
EREERTEL
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NpAse

IHTADESHEBENROOINET,
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L

1) FREQ/PER10D [ ' Cg
2) GATE TINE [ | BRES ¥ =
INPUT B | ’
3) INPUT A
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FREQUENCY COUNTER
FCO 1130

OPERATION MANUAL

KIXKUSUI ELECTRONICS CORPORATION



Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.

(Revision should be applied to items indicated by a check mark M)

O tnput voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

escasscacesssss  WARNING  moessssssseseammman

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage. -~

(0 AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

rme———— TV N[\ ™ = e

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

~ —
[] without a power plug ) [ without a power plug

Blue (NEUTRAL) White (NEUTRAL)
q
Brown (LIVE) Biack (LIVE)

g
Green/Yello Green or Green/Yellow (GND)
.

P
(3 Plugs for Europe

_/
4 R T K 3
[ Provided by Kikusui agents
Kikusui agents can provide you with suitable AC power cable.
~ For further information, contact your Kikusui agent.
N\ _J
( [ Another Cable J

© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z28-000-027 18001681 @
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DESCRIPTION

The FCO 1130 is a small and light frequency counter that can measure
the frequency of 10 Hz to 1 GHz and period of 1 nsec to 0.1 sec.

The FCO 1130 can measure even a low frequency in a short time with
high resolution because it measures the time required for one or more
cycles of an input signal and obtains the frequency through reciprocal

calculation on it by use of a built~in microprocessor.

Values are displayed in exponential notation (8-digit mantissa and

one—digit exponent with sign), and green LEDs, easy on the eye, are

used.

A high frequency fuse is used for the high frequeney input terminal to
protect the instrument from overvoltage, and the VSWR characteristic
is considered in the design. The FCO 1130 has a 100 kHz low pass
filter and a high accuracy crystal oseillator that enable the
measurement of low frequency at high precision and a microprocessor

that simplifies the logic circuit.

. The self-check function turns on all the LEDs at the time of power

input to find errors.

In addition, the FCO 1130 can be used as a component of a system

because it is equipped with a GP-IB interface.



2. SPECIFICATIONS
2.1 Frequency Measurement
(1) Range

INPUT A: 10 Hz to 100 MHz
INPUT B: 80 MHz to 1 GHz

(2) CGate time

Approx. 100 ms to 10 s (continuously variable)

For the input signal of 100 Hz or lower ferquency, the gate time

must be ten times as long as the input signal period.

(3) Number of displayed digits (mantissa)

6 digits: Gate time = Less than 0.1 s approx.
7 digits: Gate time = Less than 1 s approx.

8 digits: Gate time = More than 1 s approx.

The gate time for the input signal of 100 Hz or lower frequency

must be ten times as long as its period, and the number of

displayed digits is determined by the gate time as above.

(4) Unit of measurement (exponent)

0: Oth power of 10 (Hz)

3: 3rd power of 10 (kHz)
6: 6th power of 10 (MHz)
9th power of 10 (GHz)

(5) Accuracy

Trigger error .
(Gate time) s (Measured frequency)™

"+,Time Base generator accuracy t

1 count
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2.2 Period Measurement

(1)

(2)

(3)

(4)

(5}

4+ Time Base generator accuracy *

‘Range

INPUT A:
INPUT B:

Gate time

10 ns to 0.1 s
1 ns to 12.5 ns

Same as Item (2), Section 2.1.

Number of displayed digits (mantissa)

Same as Item (3), Section 2.1l.

Unit of measurement (exponent)

-3: -3rd power
-6: -6th power

0: Oth power of 10 (s)
of 10 (ms)
of 10 (us)
of 10 (ns)

-9: -9th power

Accuracy

2.3 Input Characteristics

(1)

(2)

(Trigger error) . (Measured period)

Gate time

(10 Hz to 100 MHz), ATTx1
(10 Hz to 100 MHz), ATTx20

( 80 MHz to 600 MHz)
(600 MHz to 900 MHz)

(900 MHz to

1 GHz)

1 MQ £10%, 30 pF or less (parallel)
(when filter is off)

Sensitivity

INPUT A: 20 mV rms
0.4 V rms

INPUT B: 10 mV rms
25 mV rms
50 mV rms

Impedance

INPUT A:

INPUT B:

Approx. 50 Q (Between 80 MHz and 1 GHz)

+ 1 count
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(3)

(4)

(5)

(6)

2.4 Time

(1)

(2)

(1)

(2)

(3)

100 kHz filter

Approx. 100 kHz (-3 dB) ~For INPUT A only

Input protection fuse (for INPUT B only)

Blows out by 9 V rms for approx. 10 s.

Coupling method

AC coupling (both INPUT A and INPUT B)

Maximum allowable input voltage

INPUT A: 200 V (DC +peak), DC to 100 kHz
5V rms, 100 kHz to 100 MHz

INPUT B: 3 V rms

Base Generator

Frequency 10 MHz

Frequency stability

Aging rate : +5x107 7 /month
Temperature : +3x1076 (0°C to 40°C)

2.5 General Specifications

Display

Exponential notation
(Mantissa = 8 digits max., Sign of exponent = 1 digit,
Exponent = 1 diéit)

Green 7-segment LED

REMOTE, GATE, FREQUENCY (Hz), PERIOD (sec)

Check function

. Self-check and LED check at the time of power input

. Count operation check by check button

Reset function

. Resets display when the RESET button is pressed.
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(4) Operating temperature/humidity range

0°C to 40°C, 90% or less

(5) Insulation resistance

Between power source and case, 500 V DC, 30 MQ or more

(6) Withstand voltage

Between power source and case, 1,500 V AC, 1 min

(Evaluation current = 5 mA)

(7) Power requirements

AC 50/60 Hz, approx. 14 VA
Selectable between 90-125 V and 194-250 V

(8) Dimensions and weight
204(W) x 80(H) x 270(D) mm, approx. 2 kg

max. 234(W) x 115(H) x 295(D) mm

(9) Accessories

High frequency fuse (99-09-9911)

Power supply fuse (0.3 A)

Power supply fuse (0.5 A)

BW-1 cable (BNC comnector - Alligator clip)
Operation manual

Power cable

GP-IB (Regular equipment)

(1) Mode setting
(2) Count value transmission

(3) SH1, AH1, T8, L&, SRO, RL2, PPO, DCl, DTL, CO

-5~
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3.

3.1

PREPARATION FOR USE

Unpacking and Inspection

Before the instrument is shipped from the factory, it goes through a

complete mechanical and electrical test to assure correct-operation.

On receiving the instrument, inspect it for any damages that may have
been caused during shipment. If the instrument is damaged, notify

the sales office.

Line voltage

The FCO 1130 operates by the commercial power source of 50/60 Hz

single phase, and the line voltage may be within one of the following

ranges:

(4) 90-125V

(B) 194-250 V

Check the line voltage to be used and set the relevant switch

properly.

% Use a -screwdriver for setting the switch.

* Replace fuse if it does not match. the line voltage. The fuse is
sealed in a glass tube, The rating of the fuse is shown on the
rear panel of the instrument. )

* A power supply cable of 125-volt AC is attached to the standard
model of the PCO 1130. Replace the cable with the proper one when
using the instrument in the above voltage range (B).

* The metal terminal found on the rear panel of the instrument is a
ground terminal. It is recommended to ground the instrument by

this terminal correctly before imserting the power plug into outlet.
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3.3 Environment

Do not install the instrument near a heat source or in a place
subject to direct sunlight. Note that extraordinary environments
(i.e. gas, dust, vibration, chemicals, etc.) will extremely shorten
the life of the instrument. Also note that a logic noise or other
electromagnetic interference (EMI) signal may be emitted from the
external device used for remote control. It is desirable that the
signal lines of logical circuits should be kept away from the
instrument or that a different power source should used for the

external device.

3.4 High Frequency Fuse Replacement Method

INPUT B is a BNC connector having a built-in high.frequency fuse.
Before using the instrument, check if the fuse has not blown out.

When checking or replacing the fuse, handle the connector as follows:

(1) Fuse:

Sealed in glass tube. 4.6¢4 x 8L
(2) Turn the BNC terminal fixing ring counterclockwise and loosen it.
(3) Pull out the BNC terminal by the ring.

(4) Check if the high frequency fuse, found at the tip of the
terminal, has not blown out. If it has belown out, replace it
with a new high frequency fuse supplied with the instrument.

* The fuse can be pulled out easily by hand. After pulling it

out, -insert the new one into the fuse connector.
(5) After checking or replacing the fuse, imsert the terminal into
the holder in the cabinet matching the slit of the holder with

the stopper of the terminal.

(6) Turn the terminal fixing ring clockwise and fasten it.



70

\?

3.5

3.6

3.7

INPUT A Impedance

Since the input circuit of INPUT A is a parallel circuit with the
resistance .of 1 MQ *10% and capacitance of approximately 30 pF,

INPUT A will have quite low impedance at high frequency. If an
accessory cable is used, the impedance will be further lowered by the.

capacitance of the cable.

Signal Ground and Case Ground

_INPUT A and INPUT B cannot be used at the same time. Especially when

their electric potentials are different, it is dangerous to use them

simultaneously.

Since the metallic parts (signal grounds) around these two terminals
are connected to the case, excessive current may flow if different
electric potentials are connected to INPUT A and INPUT B at the same
time. If it is dome, not only the instrument may be damaged out also

the measured item may be burned.

The signal ground, case ground, and GP-IB ground of the instrument

are connected to one another.

Maximum Allowable Input Voltage

INPUT A: 200 V (DC +peak), DC to 100 kHz
5 Vrms , 100 kHz to 100 MHz

INPUT B: 3 Vrms
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4. OPERATION METHOD

4.1 Front Panel Features

(D power

Power switch. When this switch is pressed and locked, power is
supplied and all the LEDs of and are turned on in the order
of 0, 1, 2, «v.uu.; 9 including three most significant decimal
points (LED test).

(2) rEsET

Reset switch. Press this switch, and the values displayed in CJ
and are reset as follows:
-
[ 0
. !

EXPONENT

If no signals are input to(:>or(:>after the reset, zeros remain
displayed as above, but when a 51gna1 is input, counting will be
resumed 1mmedlately.

Since this switch is also used for the system reset of the
instrument, it initializes the states of all the internal circuits.
In the GP-IB mode, it returns operation from Remote control to
Local control.

(3) cueck

Use this switch for verifying count opreation. If the count
operation is executed correctly, and indicate 10 MHz as
follows:

When(:>1s set to FREQ
¥

I

=1 REENI )
SU. Ll S (10MHz)
When(%)is set to PERIOD:
l’» Il_—?ﬁl‘__ll . I’_II L_I' l‘__i' - I::' (100nsec)

(The information is displayed in the above format when(:)ls set to
MIN.)

-9 -
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EXPONENT tsec)
LI ] FREQUENCY cOUNTER Fco 1 1.3 0
POWER FUNCTION GATE TIME )( INPUTB  puyen _ INPUTA

‘% RESET CHEGK PERIOD @ sgullziohe ‘lPoka ATT  loHz-t0omH:
= OFF " FREQ ( « )
. MIN MAX FussC>Z§1 o CDA

© ® © O

(&) PERIOD/FREQ

Use this switch for selecting the measurement of period or
frequency.

To measure a_period, 'set this switch to the position of PERIOD;
the LED of PERIOD (sec) is turned on. To measure a frequency,
set this switch to the position of FREQ; the LED of (1) FREQUENCY
(Hz) is turned _on. This switch_is effective for the signals omn
both INPUT A (6) and INPUT B @

In the GP-IB mode, the period/frequency selection is done by
remote control irrespective of switch(4), but the current selection
is indicated by LED 6 @

GATE TIME

This knob determines the gaﬁe'time. Turn it clockwise, and the
gate time will increase. The gate time can be continuously varied
from, approximately, 100 ms to 10 s. The number of digits
displayed in changes with the gate time automatically. The
relationship between the gate time and number of digits is as

follows:

Gate time i Number of digits
Approx. 0.1 s or less 6
Approx. 1 s or less 7
Approx. 1 s or more 8

* The gate time for the input signal of 100 Hz or lower frequency
must be 10 times as long as its period, and the number of
displayed digits is determined by the gate time as above.

fsig < 100 Hz

. . 1
Gate time % W x 10

- 10 -
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EXPONENT (sec)
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OFF FREQ Q @
x R OFF XI
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INPUT B

BNC connector with built—in high frequency fuse. Use this
terminal when the signal frequency to be measured is within the
range from 80 MHz to 1 GHz. The characteristic impedance is 50 £
(nominal), and the maximum allowable input voltage is 3 V rms. Do
not use INPUT B concurrently with INPUT A (:). The metallic part
around INPUT B is connected to the case.

See Section 3.4 for the method of replacing high frequency fuse.

FILTER

When this switch is turned onm, a low pass filter is inserted.
Since the frequencies above 100 kHz are attenuated, trigger errors
at low frequencies are reduced to enable measurement at high
precision, This switch is effective only for the signals on
INPUT A

ATT

Choose x 1 or x20 according to the signal level at INPUT A (:).
The input sensitivity for 10 Hz to 100 MHz is 20 mV rms at x1 and
0.4 V rms at x20.

INPUT A

Use this terminal when the signal frequency to be measured is
within the range from 10 Hz to 100 MHz. The input impedance-is
1 MQ *10%, 30 pF approximately. The maximum allowable input
voltage is 200 V (DC +peak) for DC to 100 kHz and 5 V rms for
100 kHz to 100 MH=z.

This terminal must not be used concurrently with INPUT B (:)

PERIOD (sec)

.Indicates the operation mode to measure period. The unit of

measurement is second (sec).

FREQUENCY (Hz)

Indicates the operation mode to measure frequency. The unit of
measurement is hertz (Hz).

- 11 -~



e g

AL 7

s

‘

1
Ty T O
| D T N ey

EXPONENT Asec)

FREQUENCY COUNTER Fco | 1 3 @

-~ ON RESETY CHECK PERIOD

OJ

x OFF FREQ

POWER FUNCTION GATE TIME

INPUT B FILYER INPUT A
gOMHI~iGHZ  {0OkHz ATT 10
SOn avrme ey 'z 43T 1oHpl00MH:

(2 EXPONENT

LED to display exponent of count value expressed in power of 10.
The display mode is as follows:

~ Frequency Period
0 Hz 0 sec
3 kHz -3 msec
6 MHz -6 usec
9 GHz -9 nsec

.

LED to display up to 8-digit mantissa of count value. The number
of displayed digits is determined by GATE TIME (5).

%) REMOTE

Indicates the GP-IB mode of operation. .In this mode, the mode
selection by(4)is ignored.

@ GArE

Goes on when the gate is open. When this lamp is off, the count
operation is not performed.

Note;

5 seconds is required at least until mext power on, if power
switch will be turned off. :

Within 5 seconds, if power switch will be turned om, self
test procedure (4.1, ) can not operate. This is normal
operation.

A capacitor coupling method is adopted as the imput coupling
method for this instrument. Therefore, asynchronous waves and
the pulse waves whose duty ratio is greater than approximately
5 to 1 may not be measured correctly. Most of these waves,
however, can be measured correctly if the input signal level is
lowered. E
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AC LINE

® ® ® ® ®

lA: : FUSE ‘
é O\ (? mjl:zi—]:f'
®

LINE VOLTAGE|FUSE; . 0

AJ9ov~I125vjo.5A .
B |19 4V~250v[0.34] [@ma—] . ®

4.2 Rear Panel Features

AC power input module. Connect this module to the AC power source
using the power cable supplied with the instrument.

@ Line voltage switch. Before manipulating this switch, be sure to
pull out the power plug from the outlet.
For 90-125 V, select A and use a fuse of 0.5 A.
For 194-250 V, select B and use a fuse of 0.3 A.

FUSE

Fuse in AC line. The fuse rating must conform to the line voltage
as above.
The fuse size is: 6.4¢4 % 30 mm

Ground terminal for case. Ground the case by this terminal to
prevent noise and keep safety. The signal ground of the ’
instrument is also comnected to the case.

ADDRESS

GP-IB address switch. Use this switch for specifying device
3 address of the instrument.

) A value from 0 to 30 (decimal) can be specified by five bits
) ) (binary).

D
@) ce-13
Connector for GP-IB. Use a cable that complies to the standard of
IEEE 488.

For details, see the section of GP-IB interface.

Pas

£rHs 7v
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EXPONENT {sec)

] ] FREQuENCY counTER Fco 1 1 3 0@
POWER FUNCTION GATE TIME | INPUTE ~ paen —WNPUTA
~ON | RESETCHECK PERIOD @ 500 3yims Max B KEQ O RIoOM
» OFF FREQ :

MIN

4,3 Preparation for Measurement and Operation Check

(1)
(2)

(3

(4)

Turn on the POWER switch of(:)ta supply power.

The FCO 1130 starts self-check operation and turns on all the
LEDs of (12)and @3 in the order of 1, 2, 3, ..... 9 including
three most significant decimal points. After turning on the
LEDs once, the FCO .1130 performs other self-check operation

and initialization,

The LED of or is turned on according to the mode selected
by .

Then, the LED of GATE C) goes on and off, and the measurement
is started. )

Press the CHECK button‘(:) to verify the count operation. The
count operation is executed correctly if 10 MHz or 100 ns is
displayed as explained in Item(3), Section 4.1.

* Measurement can be started by the above procedure, but it is

recommended -to allow the warm-up time of 30 or more minutes to
assure accuracy of the measurement.
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EXPONENT (sec)

C ] FREQUENCY couNTER Fco [ 1 8 ()
POWER FUNCTION GATE TIME |[ INPUTB  puren  INPUTA

- [_O_i_l RESET CHECK PERIOD O oo oa P%ﬁ"% o oMt
» OFF FREQ & OFF x| @

MINT - MAX ||y N . &J

4.4 Measurement by INPUT A (10 Hz to 100 MHz)

1

(2)
(3)

(4)

Select FREQ (for freque cy measurement) or PERIOD (for period

measurement) by switch

% The LED of @ goes on for FREQ, and that of. goes on for
PERIOD.

Connect the signal to be measured to INPUT A (:).

Adjust ATT for stable counting.

* If the input signal level is 0.4 V rms or lower, select x1;
otherwise, select x20. The counter operates correctly w1th1n
the following ranges of input levels:

x1 : 20 mV rms to 1 V rms
x20: 0.4 V rms to 5 V rms

* If the inmput signal frequency is 100 kHz or lower and the
signal level is low, ‘turn on switch(7). Then, the low
frequency can be measured within being much affected by noise.

% The maximum allowable input voltages are as follows:

200 V (DC +peak) for DC to 100 kHz
5 V rms for 100 kHz to 100 MHz

* If a counting error occurs because the input signal wave is
asymmetric, set ATT to x20. Particularly for the TTL signal,
ATT must be set to x20.

Turn the GATE TIME knob (:) from MIN to MAX direction and set a

desired resolution. The GATE LED blinks according to this
setting. See Item(5), Section 4.1 for details.
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O FREDUENCY

REMOTE O \— =y =y~ (T3 (1 (0 120 12 1
P o o
GAT = =t — ERIOD
EXPONENT (ssc)
| I FREQUENCY couNTER Fco 1 1 3 @
POWER FUNCTION GATE TIME |( INPUTB ~ purer INPUTA )
- lo:N' RESETCHECK PERlOD O B0 Surms max %’& oo
2 OFF FREQ (O) LOFF x
FUSE A

: ® O
4.5 Masurement by INPUT B (80 MHz to 1 GHz)
(1) Same as Item (1), Section 4.4.
(2) Conn‘ect the signal to be measured to INPUT B @
* INPUT B is a BNC comnector with a built- in high frequency
fuse. See Item(6), Section 4.1 for details. .

% The maximum allowable input voltage for INPUT B is 3 V rms.

(3) Same as Item (4), Section 4.4.
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5. GP-IB INTERFACE
5.1 GP-IB for FCO 1130

Standard model of the FCO 1130 is equipped with a GP-IB interface
that complies with the IEEE 488-1978 Standard. This interface
provides the FCO 1130 with the following functions:

(1) Mode setting (frequency/period) by remote control

(2) Count value transmission

With the GP-IB interface, the FCO 1130 can be connected to an

external device and can be used as a system component.

The code used for the interface is ASCII.

5.2 Interface Functions

SH1: Source hand shake function

AHl: Acceptor hand shake function

T8 : Basic talker (Talk-only mode is not supported)

L4 : Basic listener (Listen-only mode is not supported)
SRO: Service request function is not supported

RL2: Remote-local function

PPO: Parallel poll. function is not supported

DCl: Device clear function

DT1l: Device trigger function

CO : Controller function is not supported

& 72

L7

VI 2 Al
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5.3 GP-IB Address Setting

Set the device address of the instrument by the DIP switch on
the rear panel. Values 1-30 (decimal expression) can be specified by

the five bits (binary).
ADDRESS
168 4 21

iiFLETLE

S—
INVALID
% In the above example, the address is set to-9.

* After changing the address, turn off the power of the instrument
and turn it on again. If the setting of the DIP switch is simply

changed, the new address is not read into the internal register.

5.4 Data Format
5.4.1 Listener format (Remote code)
(1) Operation mode setting

F : Frequency measurement

P : Period measurement

(2) Address command and universal command
DCL: Initializes the instrument and displays O.

SDC: Initializes the instrument only when its address is
specified.

IFC: Initializes only the interface section.

GET: Gate.is opened and count operation is started at the
timing of receiving this command.

* When the instrument is set in remote control mode, LED C)
(REMOTE) goes on. In this mode, switch (:) (operation mode
selector) is ignored, and the current operation mode is indicated
by LED or @

* The instrument can be released from the remote control mode by
RESET switch (:) on the front panel.

* Invalid remote codes are ignored.

- 18 -



vlugyyd
4

5.4.2 Talker format (data transmission format)
1 2 8 4 5 6 7 8 9 10111213 1415
RN
. Positions 1-2

For frequency data: F=

For period data  : P=

. Positions 3-11

Data section (mantissa)

Up to 8-digit number + decimal point

For 6-digit number, positions 10 and 11 are left blank.
For 7-digit number, position 11 is left blank,

The decimal point is placed at position 4, 5, or 6.

. Position 12

Data section (symbol of exponent): E

. Position 13

Data section (sign of exponent): + or -

. Position 14

Data section (exponent):l 0, 3, 6, or 9

* See Item () , Section 4.1 for details.

. Pogition 15

.

Delimiter: GCarriage return (CR)

- 19 -
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5.5 Notes on Handling GP-IB

(1) The length of the bus cable connecting the instrument with the

(2)

(3)

(4)

.controller and other units must not exceed the length stipulated
by the Standard. The length between units must be 2 m or less,

and the total length must be 20 m or less.

Piggyback connectors are used for the bus cable. For the
particular instrument, however, more than three connectors must
not be piled. The fixing screws of the connectors must be

fastened tightly.

Thoroughly check the grounding and power supply conditions of
the units connected by the bus cable. The GP-IB interface

ground of the instrument is connected to the case and signal

grounds.

Before connecting or discomnectng the bus cable, be sure to turn

off the ﬁower.
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5.6 Program Examples

(1) Example program by NEC PC9801

10 '#% FCO 1130 DEMO PROG. <GP-IB> PC9801 FEB,5,1986 "FCOL" *%
20 ISET IFC

30 ISET REN

40 WBYTE &M3F,&HSE,&H29,&H4;
50 CMD DELIM=1

60 PRINT@9;"F"@

80

70 GOSUB 130
1

90 PRINT@9;"P"@
100 GOSUB 130
110 END

120 '

130 WBYTE &H3F,&HSE,&H29,&H8;
140 INPUT@9;:D$ '

150 PRINT D$

160 FOR I=1,TO 1000:NEXT 1

170 RETURN

10:

20:

30:
40:

50:
60:
70:
90:
100:
130:

140:
150:
160:

170:

IFC
REN

"SDC :UNL,MTA(30),LAD(9),SDC;

DELIM = C/R
FREQ mode set to ADRS"9"
with EOI .

PERIOD mode set to ADRSM9"
with EOI
GET:UNL,MTA(30),LAD(9),GET;
DATA input from ADRS"9"

waiting for next measurement
about 1 second

Program explanation statement.
% The address of the instrument is 9.

IFC is sent, and the interface of the instrument is

initialized.

REN (Remote Enable) is set true.

SDC is sent, and the functions of the instrument are

initialized,.

C/R (carriage return) is specified as delimiter.

Frequency measurement mode is set.

Control jumps to data get subroutine.

Period measurement mode is set.

Same as Step 70.

GET is sent, gate of the instrument is opened, and counting

is started.

The counting result is fetched.

The counting result is displayed.

Operation is suspended for about 1 sec for the next

measurement.

Control returns to the main routine,

Examples of PRINT D$

Frequency: F=10.000016E+6
F=999.898 E+3
Period :  P=1.0000000E-9

P=11.3000 E-6
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(2) Example program by HP 9845B

10 ! FCOl180 DEMO PROG. <GP-IB> HP9845B FEB,6,1986 "FCOl"
)

20 CLEAR 709 ! 8pC

30 OUTPUT 709;"F" ! FREQ mode set to ADRS™9"
40.  GOSUB 100

50 - !}

60 OUTPUT 709;"P" ! PERIOD mode set to ADRS"9"
70 GOSUB 100

80 END

90 !

100  TRIGGER 709 ! GET

110  ENTER 709;D$ © ! DATA input from ADRS"9"
120  PRINT D§

130 WAIT 1000 ! waiting 1 sec. for next measurement
140  RETURN

10:  Program explanation statement.
% The address of the instrument is 9.

20: SDC is sent, and the functions of the instrument are
initialized.

30: . Frequency measurement mode is set.

40: Control jumps to data get subroutine.

60: Period measurement mode is set.

70: Same as Step 40.

100:. GET is sent, gate of the instrument is opened, and counting
is started.

110: The counting result is fetched.
120: Thé counting result is displayed.
130: Operation is suspended for 1 sec for the mext measurement.

140: Control returns to the main routine.

* Examples of PRINT D§

Frequency: F=10.000016E+6
F=999.898 E+3

Period :  P=1.0000000E-9
: P=11.3000 E-6

¢S5gYe
Z
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6. OPERATION PRINCIPLE

6.1 Block Diagram

INPUT A

10 Hz
~ 100MHz

|CHECK}

INPUT B

80 MHz
- 1 GHz

|RESET}

X1 -
ATT AGC Fre Time Base
x20 quency
| ampli- > : Generator
FILTER OO fier devider 10 MHz
kHz 1/10
INPUT A, FRASE
10 MHz
switch
32-bit
counter o
N
BASE
F
Prescaler INPUT A/B  } S16 39-bit
1/256 switch counter
p—>1 N
S1G
1
Level
detector
GATE
TIME
uCPU
]  PREQ/PERIOD } ROM
+5V -5V
1 1 Display
Power '
supply ?P—IB
3 nterface
circuit .

j:}______________,

AC 50/60 Hz
90-125 V
194-250 V
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6.2 Operation Principle

The input signal and time base signal are counted by different
counters, the ratio of the input signal to the time base signal is
calculated by microprocessor, and the frequency of the input signal

is obtained.

This can be expressed by the following equation:

Paase _ Fsie
BASE S1G
where

Fhasg = Time base generator frequency

FSIG =.Input signal frequency
" Nppgp = Time base signal count

Ngys = Input signal count

The above equation can be transformed as follows:
Ns16

CFL 2 e————
Npase

SIG ) FBASE

Thus, frequency of the input signal can be obtained. '

In the similar way, period of the input signal can be obtained by the

following equation:

NBASE 1

. T
NSIG FBASE

SIG

The FCO 1130 can measure frequency and period at high precision
because it uses a crystal oscillator of high stability. for FpasE
.and 32-bit counters for obtaining NBASE and Ngree

Also, the instrument uses a microprocessor for controlling the

exponential display of count vales, LED test, and GP-IB interface.
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7.

CALIBRATION

7.1 How to Remove Case

Unfasten screws at the four corners of the rear panel; then, the

plastic rear panel comes off and the top and bottom covers of the

instrument can be removed.

Calibration Method

(1)

(2)

(3)

(4

Set the instrument in the frequency measurement mode according

to the instruction in Section 4.4.
Turn the GATE TIME dial ,(:) clockwise up to the maximum.

Connect the signal output from a standard frequency oscillator
to eUT A (9 .
* The standard frequency oscillator must have the accuracy of

1x1078 or higher at 10 MHz.

Turn the 10 MHz ADJ trimmer of the built-in time base generator
till the instrument diaplays 10.000000E6 plus/minus 1 count.
(* The chiaracter "E" is not displayed.)

4) 10MHz ADJ
£

1) FREQ/PER10D [T]" C5
Power
2) GATE TIHE [ | " transforner
CIneuT B '
3) INPUT A L

10 x 10% (1 £1 x 107%) Hz

* Before removing the case for the purpose of calibration, allow a

warm-up time of 1 hour or longer.

* Temperature compensation is not considered for the time base

generator of the instrument. Since the temperature drift indicated

by the specifications may occur, the instrument should be

calibrated in the room temperature of 23°C %3°C.
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