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FCO2130/2230 Operation Manual Errata

Please make the following changes to the text in this manual.

Page
Page 1-14 "Chapter 5 SPECIFICATIONS" INPUT A : Input impedance

Previous

Input impedance IM Q £ 3%, 40pF & 3pF shunted

Changes to

Input impedance IM Q % 10% shunted by less than 40pF at ATT X 20
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USER SAFETY

This operation manual and this instrument use the following safety
symbols. Note the meaning of each of the symbols to ensure safe use of
this instrument. (Using symbols depend on instrument. Therefor all of
symbols may not be used.)

I

Indicates the presence of 1000V or higher. §
Never attempt to touch this part.

AN 2R EARMNRRNIANS

mm WARNING mm

Indicates the possibility of personnel injury
or death. Never fail to follow the operating
procedure. -
Do not proceed beyond a WARNING sign £
until the noted conditions are fully
understood and met.

2% 2 238 %3

CAUTION s

Indicates the existence of damage to this
instrument or connected equipment. Always &
follow the operating procedure. 5
Do not proceed beyond a CAUTION sign
until the indicted conditions are fully
understood and met.

Indicates additional information such as §
operating procedure

Describes technical terms used in this &
manual.

When this mark is indicated on the [
instrument, refer the relevant section of the

Operatlon Manual




USE PRECAUTIONS

4 . )
MAC input voltage
Always use AC input voltage within a specified voltage range.

- J
(" MPower cable h
Use the input power cord provided for the instrument.

e J
Minput fuse )

Use input fuse suitable for the instrument.
J
~

Minstrument covers

Never remove an instrument cover, as many instrument

components are dangerous to touch.

J




The Kikusui FCO2130/2230 is a two channels counter, measuring
frequency, period and rpm (rate per minute) over range from 0.01Hz to
120MHz on INPUT A, and another range from 50MHz to 1.3GHz
(FC02130) / 50MHz to 2.7GHz (FC02230) on INPUT B. It's special
feature is high resolution and sensitivity.

1.1 Check at Unpacking

The instrument should be checked upon receipt for damage that might
have occurred during transportation. Also check that all accessories have
been provided.

Should the instrument be damaged or any accessory missing, notify your
Kikusui agent.

Accessories Q'ty | Check

Operation manual

Input power cable
Test lead wire (KTL-101)
Test lead wire (KTL-110)

—_ = =] -

CAUTION

- When the product needs to be transported, always use the
dedicated packing materials (those used for delivery). If
additional packing materials are required, contact your
Kikusui agent.




- Disconnect the power cord and other cables for packing.

1.2 Installation Conditions

Do not install this instrument in the following locations.

M Areas exposed to inflammable materials

To prevent explosions or fires, do not use the instrument in any areas
exposed to inflammable materials such as alcohol or thinner.

MHigh-temperature areas or areas exposed to direct sunlight

Do not place the instrument near heating element, or heater, or in areas
exposed to rapid temperature changes.

Operating temperature range: 0-40°C

B Humid areas

Do not place the instrument in any humid areas such as near a water
heater, humidifier, or water tap.

Operating humidity range: 10-80% RH
MAreas exposed to corrosive gases

Do not use the instrument in any areas exposed to corrosive gases or sulfuric mist.
MDusty areas

Do not place the instrument in a dusty area.
MBlocked ventilation air flow

Install the instrument in a location that allows sufficient space at the sides and
rear of the instrument for adequate air circulation.

MUnstable place

Install the instrument in a place where is free from tilt or vibration.

M Areas exposed to magnetic or electric fields

Do not use the instrument in any areas exposed to strong magnetic or electric
fields.



1.3 Checking AC Input Power

The AC input power requirement is indicated on the rear panel of this instrument.
Check that AC line voltage is in the range which is indicated.

2.1 Power-ON Operation

@ Check that the [POWER] switchis [STBY] .

(@ Check that the supply voltage is in the range which is indicated on
the rear panel.

® Connect the provided power cable to the AC input connector on the
rear panel.

@ Connect the power cable to the power line.

CAUTION

- Do not supply voltage except for the indication on the rear
panel. The instrument is damaged and/or the internal fuse
is blown.

® Tumn the [POWER] switch [ON] .

Display Check Feature (Self-test)

When the power is first supplied, this instrument self-tests all display
functions in sequence. Upon completion of the tests the instrument is
ready to make measurements.



2.2 BASIC OPERATION

2.2.1 Signal Measurements

Frequency range between 30Hz and 120MHz with DC component, press the
[FREQ A] switch and set the [CPLG] switch to [AC] . The range
between 0.01Hz and 120MHz without DC component, set the [CPLG]
switchto [AC] .Then connect input signal to the INPUT A BNC terminal.
Frequency range between SOMHz and 1.3GHz (FCO2130) / 50MHz and

2.7GHz (FC02230), press the [FREQB] switch, then connect input signal
to the INPUT B BNC terminal.

Press the [PERIOD A] switch. Select period mode of operation for signal
on INPUT A.

Pressthe [rpm] switch. Select rpm mode of operation for signal on INPUT A.

2.2.2 Gate Time Settings

This instrument features continuously adjustable gate time selection, from 60ms
to 10s or one period of input signal, whichever is longer. Adjustment of the gate
time control affects the sampling rate and the resolution of the reading.

Turn the knob counterclockwise for faster reading updates, or turn it clockwise for
more resolution (number of digits displayed).

Pulling out the [GATE TIME] knob freezes the last displayed reading, so that
it can be written down. Pushing the knob IN, returns the counter to normal
operation.

The LED indicator above the [GATE TIME] knob lights to indicate when the
instrument is making a measurement. In normal operation it will blink at rate
dependent upon the setting of the [GATE TIME] knob.

2.2.3 Trigger Level Settings

Pulling the knob of the [TRIG LEVEL] knob and set the trigger level
voltage for INPUT A input signal. The trigger level voltage variable over
2.5 volts X attenuator (ATT) setting.

If pushed the knob of the [TRIG LEVEL] knob must turns it to the
central position. (This knob is only available to INPUT A.)



2.2.4 LP Filter

High frequency noise on low frequency signals (less than 100kHz) being
measured on INPUT A often causes unstable readings. The LPF (Lox;v
Pass Filter) minimizes high frequency noise, permitting the counter to
measure only the desired low frequency component.

Pushing in the [100kHz LPF] button inserts a 100kHz-3dB low pass
filter into the INPUT A input circuit for more stable readings.

2.2.5 Attenuator

An attenuator (ATT) is provided in the INPUT A input circuit for
measuring large signals and for providing additional overload protection.

Pushing in the [ATT] button reduces the input signal by 20 times. It is
recommended that when measuring unknown signals amplitude this
button should be pushed in for protection. If the amplitude is too low, the
button may be released for normal sensitivity.



See Figure 3-1 and Figure 3-2.

POWER STBY/ON
Supplies power to count in the [ON] position.
Supplies power to the timebase circuit of the counter only in the
[STBY] position.
RESET
Resets counter to zero, then restarts counting.
FREQ A
Selects frequency mode of operation for INPUT A.
PERIOD A
Selects period mode of operation for INPUT A.
FREQB .
Selects frequency mode of operation for INPUT B.
(6] rpm
Selects rpm mode of operation for INPUT A.
GATE TIME (LED)
lights to indicate when the counter is making a measurement.
GATE TIME knob
Provides continuously variable measurement time from, 60ms to 10s
(1 period of the maximum input signal). When pulled, the displayed
value will hold until the knob is pushed back in.
(9] TRIG LEVEL LED
Blinks when triggering ON, or OFF indicates the input signal is above
or below the trigger level voltage setting.
TRIG LEVEL knob
When pulled, the [TRIGGER LEVEL] control is variable overa 2.5V
X attenuator (ATT). Setting or pushed the trigger level voltage is fixed.
100kHz LPF ON/OFF
Inserts a 100kHz low pass filter into INPUT A.



ATT X 1/X20
Selects attenuation for INPUT A
[ X 1] position connects measured signal directly to input
amplifiers.
[X20] position attenuates measured signal by a factor of 20 and
connects it to input amplifiers.

CPLG DC/AC
Select input coupling for INPUT A.
[DC] position connects measured signal to input amplifier by DC
coupling.
[AC] position connects measured signal to input amplifier by AC
coupling.
INPUT A
Input BNC for INPUT A.

INPUT B
Input BNC for INPUT B.

s
s (seconds) indicator shows that the displayed data is in units of
seconds.

Hz
Hz (Hertz) indicator shows that the displayed data is in units of Hertz.
C 1 NOTE ]

- When both s (seconds) and Hz LED are off in the rpm
mode, units of cycles/minute (period per minute) are
displayed.

EXPONENT LED
Display the value of the exponent of the measurement
For example : k=1000 M=1,000,000 G=1,000,000,000
m=1/1000 x=1/1,000,000 n=1/1,000,000,000
DISPLAYED LED
8-digit 7 segments red LED display.
OVFL LED
OVFL (overflow) indicator shows that one or more of the most
significant digits are not displayed.
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1] AC Input connector
Used to connect the AC power cable.

Figure 3-2 Rear Panel



Maintenance and checking should be periodically performed to keep an
initial performance of the instrument for a long term.

4.1 Cleaning

If the panel surface becomes dirty, gently wipe the surface using a soft
cloth dampened with a diluted, neutral detergent.

CAUTION

- Be sure to turn the [POWER] switch [STBY] and
remove the AC power cable.

+ Do not use volatile substances such as thinner or benzene.
Otherwise, the panel surface may become discolored,
printed letters erased, or the display may turn whitish.

4.2 Inspection

Input Power cable: Check the power cable for torn coverings, loose plugs
or connectors, or cracks.

WARNING

- The presence of a torn covering may result in electrical
shock. Immediately stop using the instrument and replace

the torn cable with a new one.

For purchasing of accessories, contact your Kikusui agent.



INPUT A

=<120MHz: 20mVrms TYP

4 stable digits of reading.)

Input Coupling AC DC
Measuring range
FREQ A 30Hz to 120MHz 0.01Hz to 120MHz
PRID A 8ns to 30ms 8ns to100s
Cycles/minute (rpm) 1800rpm to 72X 10° rpm 0.6rpm to 72X 10° pm
Trigger sensitivity <10kHz: 20mVrms TYP less than 50mVrms
for measured frequency =80MHz: 10mVrms TYP less than 25mVrms

less than 35mVrms

(If measured frequency < 10kHz, sensitivity figures are for

Input coupling

AC or DC selectable

Low pass filter

Selectable in or out of INPUT A

-3dB at 100kHz=10%
Input impedance IMS) 3%, 40pF==3pF shunted
Attenuator 1/1 or 1/20 selectable
Trigger level voltage +2.5V
variable range
Allowable input range at ATTX 1
Input frequency Input allowable voltage
DC to 2.4kHz 250V(DC+ACrms)MAX
2.4kHz to 100kHz 600k VrmsHz/input frequency
>100kHz 6VrmsMAX
at ATT X20
Input frequency Input allowable voltage
DC to 28kHz 500V(DC+ACpeak)MAX
28kHz to 100kHz 10000kVrms Hz/input frequency
>100kHz 100VrmsMAX




INPUT B

Model FCO02130 FC02230

Frequency range 50MHz to 1.3GHz 50MHz to 2.7GHz

Trigger sensitivity =80MHz: 25mVrms MAX |=<80MHz: 25mVrms MAX

for measured frequency |<700MHz: 15mVrms MAX |<IGHz: 15mVrms MAX
=1GHz: 25mVrms MAX |<2GHz: 25mVrms MAX
=1.3GHz: 40mVrms MAX |=<2.7GHz: 50mVrms MAX

Input Coupling AC

Input impedance 500 +3%

Allowable input range |3Vrms MAX at sine wave

General

1. Resolution:
At least 7 digits for is, 6 digits for 100ms, 5 digits for 60ms gate time
are displayed respectively. The maximum resolution is 10nHz for 1Hz
and 1Hz for 100MHz inputs respectively for frequency measurement,
and 100ns for 1Hz and 1000T/s for 100MHz for 100MHz inputs
respectively for period measurement. (T/s: frequency per second)
2. Time base
Frequency 10MHz
Stability  Aging rate .......cecerrnne Ippm per month.
Temperature..... 5ppm, 23C+5C.
Line voltage ......c.coueueee +0.005ppm for =+ 10% variation
3. Accuracy
ZEresolution % time base error
4. Gate time
Continuously variable from 60ms to 10s or 1 period of the input,
whichever is greater.
5. Display

8 digits with exponent and overflow indicators.



6. Operating temperature to meet specifications
25C+5TC

7. Operating temperature and humidity
0t040°C Humidity 10 to 80% RH

8. Power requiremenis

100, 120, 220 or 240Vac =+ 10% (250Vac maximum), selected one of
4 ranges at factory shipment, 50 or 60Hz.

9. Power consumption:
15VA Max.

10. Weight
Approximate 2.0kg.

11. Dimensions

230 (W) X 86 (H) X 280 (D) mm
Max. 250 (W) X 105 (H) X 295 (D) mm

12. Accessories

Operation manual one copy
Input power cable one
Test lead (KTL-101) one
Test lead (KTL-110) one
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221 E5HEIE

BUEEFIERES 2D . EEMEFEAH30H ~ 120MHz 0% &
121k, [FREQA] A4 vF%3L. [CPLG] A1 vF% [AC]
CERELET. BUEGFCERES 2 % (. BRHEE
0.01Hz~120MHz D&k, [CPLG] X4 vF% [DC] XEREL
9, KIZAHESZINPUT ADBNCHFICERL T3,
BEE 5 0 B ik BB AS50MHz ~ 1.3GHz (FCO2130) / 50MHz ~
2.7GHz (FC02230)D3412iE, [FREQB] A4 v F %L, KIC
ANES ZINPUT BOBNCHFFICHER L T,
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B RENLERL ZIERALE Y,
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RESET
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FREQ A
INPUT A3 ¥ 2 BEHMEE— FEEBRLET,
(4] PERIOD A
INPUT AlZ ﬂa‘%ﬂ%ﬂﬂm—% FEBERLET,
(5] FREQB
INPUT BiZxid 2 BEEHEE— FEERL T,
[6] rpm

INPUT ALZ3 ¥ Bipmill EE— FEBRL 7,
GATE TIME (LED)
A% BET 5 ELEDY ST LE T,
GATE TIME %2 & &
60ms~10s (BAANEZOURE) T TOMTERNIZHER
B2 UERETEET, 2EA%F|&HTE, RRENTVS
EAOIAZRETEITHREINET,
[9] TRIG LEVEL LED
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100kHz -3dBO T —SA 7 4 V& % ADAICEALF T,

ATT X 1/X20
INPUT ANDFEEZ ERL 3,
[X1] HBHEREFT & AR CEBERLEI T,
[X20] 3BHMEEFT 2 120CREL, ASEIESICEEL T
¥
CPLG DC/AC
INPUT AD AR~ DEEE A (AN#EE) LBRLE T,
[DC] 3B ERE = AHEIESRICDC (i) BHELET,
[AC] 3B HERT = AT HIREFICAC (i) BELIT,
INPUT A
INPUT ADBNC AT

INPUT B
INPUT B®OBNCAH
s
s (B) 12, ERT—-FOBMIVTHLILERLET,
Hz
Hz (NVY) E, BRT—FOEMIEANNVYTHIILERL
9,

. 1 E R o ]
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Bl: k=1000 M=1,000,000 G=1,000,000,000

m=1/1000 4 =1/1,000,000  n=1/1,000,000,000

DISPLAYED LED

i D7TE 7 A v FIRELEDER
OVFL LED
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INPUT A

AHEEEH Y TV T) AC DC

Bk = B R EA) 30Hz~ 120MHz 0.01Hz~ 120MHz

JE A 0 E # R (R A) 8ns~ 30ms 8ns~ 100s

ﬁ%ﬁfﬁgﬁﬁ 17VE (g00mpm~72X 10%pm |  0.6rpm~72X 10°rpm

HsE BT 5 1I0kHzBAF:  20mVrms TYP 50mVrmsBELF

k) TR 8OMHzLLF :  10mVrms TYP 25mVrmsELF
120MHzPL T : 20mVrms TYP 35mVrmsIA T

(P52 B B EEASIOKHZ R O 5 A RIE M I R R D
LALAHTZRT B DO TT,)

ATEEG v T v )

ACE 7-13DCEBIRTHE

O—/SAT7 14V

INPUT AR LT, 8 %E ADON/OFF
100kHz+ 10%(2 T, -3dB

AHA Y E—F R

IMQ +10%, 12085535 FE I 40pFLL T 3651

e 1/1% 7213 120 IR/
MY HVAOVEBETLEHE| 2.5V
A AT HEE ATTXID & &
AT B HEANERE
DC~2.4kHz 250V(DC+ACrms)MAX
2.4kHz~ 100kHz 600k VrmsHz/ A 77 Bl 3% %
>100kHz 6VrmsMAX
ATT X200 & &
AT B HRANEBE
DC~28kHz 500V(DC+ACE — 7 )MAX
28kHz~ 100kHz 10000k Vrms Hz/ A B4
>100kHz 100VrmsMAX
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INPUT B

TNV

FCO2130 FC0O2230

B

50MHz~1.3GHz 50MHz~2.7GHz

e B 8OMHzEAF : 25mVemsEA T |80MHzEATF : 25mVrmsEL T
X% Y AREEE | 700MHZEL T : 15mVimsBLF [ IGHZBLF : 15mVrmsEAF

IGHZELF : 25mVrmsBA T |2GHzBAT ;. 25mVimsBA T
L3GHzLL T : 40mVrmsELF |2, 7GHzEL T ¢ 50mVirmsPLF

ATIEE AC

AN4 v E=F 2 Z|50Q £3%

P AT 3Vrms MAX(IEEF%iE 2 T)
— g%

7 — FEE A1 TTHT . 100ms T6HT, 60msT5HF2ERL £
Yo MATERIZ. BEREAEDOHEE. 1HzA T T10nHz,
100MHz A1 CiHz, BHIMEDHE. 1HzA T T100ns,
100MHz A /3 T1000T/s T3  (T/s: 180872 ) DFEEE)

2. BB R AR

B 10MHz
ZEE IT-VrJ7L—1 .. 1ppw/A
BEREE oererreene 5ppm. 23C£5T
BEELERE .......... 10%%:1t. T £0.005ppm
3.WE
+ O FRE = PR i f ke
4. 57— BER
60ms~10s X 72IEANEFDUFDOH, KEWH O CERAIZE
5. IR

8T, HEBERR (-7 0 —KRERT &)

6. I RILRE S
25C£5C

]
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2-16

7. BYEIRIEE

0~40C %% 10~80% RH

8. ANER

10.

11.

12.

100/120/220/240Vac D A & Y T3 T HAFER

- Sl e
~ X 7E.0

EANE

ot LT E10%U A, 7272 LEA250VE T 50/60Hz
9. HEEN

HEED : 1I5SVAMAX
g5E

#92.0kg

T&

230 (W) X 86 (H) X 280 (D) mm

BATE 250 (W) X 105 (H) X295 (D) mm

B &

BR SIS

BEa—-F

FA b1 —F (KTL-101)
FA MY —F (KTL-110)

15
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Kikusui Electronics Corporation

Head Office

Nisso Dai-15 Bldg.,
2-17-19, Shin-Yokohama, Kohoku-Ku, Yokohama, 222, Japan
Tel:(045)475-1112, Fax:(045)475-1115

Telex: 136475 KECJPN, Cable address: "KIKUSUIDE" YOKOHAMA

Technology Center

1-1-3, Higashi-Yamada, Tuzuki-Ku, Yokohama, 224, Japan

Tel:(045)593-0200

FKREFILEMASH

3

Bty ¥ —
RO E R

FALE R
MR ERm
JLBIBE AT
TRERR
PSR B SERT
RIFE AT
B ERRT
TNEHRT

T 222

T 224
T 222

T 981
T 310
T 372
T 264
T 190
T 465
T 536
T 810

HIET SR 2-17-19 BRE 15 ¥

TEL (045) 475-1171
HETTE R RILE 1-1-3 TEL (045) 593-0200
MBEH SR FEIE 21719 RS 15 €L

TEL (045) 475-1381
it EFERMEA 1-1-11 TEL (022) 271-8255
KET R 2-3044-1 TEL (0292) 24-2621
FEIF T E JIET 1478-6 TEL (0270) 23-7050
FTENEERADDbR 2-21-7 TEL (043) 284-3885
M TLEIEHET 5-8-25 ~J)V A2 S TEL (0425) 29-3451
ZHBETNEREEMAIE 2-143 TEL (052) 774-8600
KRTBRX 5 6-3-13 TEL (06) 933-3013
TR PR X AR 2-1-27 TEL (092) 771-7951
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KIKUSUI ELECTRONICS CORP
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