MULTI FUNCTION & EQUAL ACCURACY COUNTER

F1000L/ F2400L / F2700L

OPERATING MANUAL
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SECTION 1
INTRODUCTION & SPECIFICATION

1. INTRODUCTION

This instrumentis a 10 Hz to 1000MHz. 2400MHz. 2700MHz multip le-function & equal accuracy counter.

Itfeatures a eight digit, bright seven segment LED display, four function perfarmance. LOW power consumption
circuit design, small size. Lightweitht, highstabilized crystal oven oscillator for measurement of acuracy and full
input signal conditioning.

The fourfunctions are frequency, period, totalize and Selt check.

This is accomplished by a single chip microcontroller. The input signal can be conditioned by attenuation. It
is recommended thatwhole information and datails should beread and understood befoew attempting to
operate the instrumentfor correct operation and best results.

2. SPECIFICATIONS.
The pertinent specifications are listed asfollows:
Frequency measurements.
CHANNELA,
Range 10 Hz to 10MHz direct counter
: 10Mhz to 100MHz prescaled by proportion
reasolution  : direct counter : 1,10,100Hz switch selectable.
. presscaled @ 10,100,1000Hz switch selectable.

Gatetime . 0.0ls, 0ls, Is switch selectahle.
Accuracy .+ 1count+timebase error X measured
CHANNELB
Table 1
Mgl Numbss F1000L F2400L F2700L
Ltem
Range 100MHz - 1GHz 100MHz- 2.4GHz 100MHz - 2.7GHz
Resolution 100Hz 1KHz, 10KHz 100Hz,1KHz, 10KHz 100Hz,1KHz, 10KHz
Gate Time 0.01s 0.1s,1s 0.01s 0.1s,1s 0.01s,0.1s,1s
Accuracy t fcount + timebase error X measured frequency
Period Measurements
Input . Channel A

Range “10Hz To 10MHz




Resolution  :107 s,10° s,10° sswitch Selectahle.

Accuracy = 1count + timebase error X measured period
Totalize measurements

Input - Chnnel A

Range :10Hz To 10MHz

Resolution @ =1Ccount of Input.

Check . 8 Bits Repeating Display 0~9 Together

B. Input Characteristics

CHANMNELA.
Input Sensitiv ity:
10Mhz range: 10Hz ~ 8MHzZ 20m Virms
8MHz ~ 10MHz 30m Vrms
100 Mhz range: 10Hz ~ 8MHz 20m Vrms
80MHz ~ 10MHz 30m Vrms
Attenuation X1, K 20fived
Filter (CH Aonly) Low pass: Ac 100KHz -3dB
Impedance - Approx, 1M Ohmless Then 35pF
Maximum voltage without damage: 250v(DC+Acrms)
CHANMNELB.
Imput Sensitivity: 20m Vrms
Impedance - Approx. 50 Ohm
Maximum Voltage Without Damage: 3V
C. Time Base
Time Base Frequency : 10MHz
Short Term Stability — © +3x10°for 15 Average
Long Term Stahility ;2 X10°Month
Temperaturs D H1X10°0TC To 40T
Line Voltage : +1X107For 10% Change
D. General

Display - Bdigits, 0.39inch red led display with decimal point, gate, overflow,
Khz,Mhz and 1S
indication.
power requirement: line 220V + 10% 45hz ~ 70hz
warm-uptime ;20 minutes when cold started at 251
temperature crated range of use: -5 ~+ 50T
storage and transport : -40C~ + 60T




Uumidity s operating: 10~ 390% RH
storage @ 5~95%RH
Dimension and weight : width: 207mm
heigh: 85mm
depth: 255mm
weight: 2kg
E. SuppliedAccessories : power cord
Operating Manual

SECTION 2
OPERATING THEORY

The operating theory is equal accuracy measurement in this instrument.

In reserved gatetime, counter 1 counts Nx for measuredintegral pulses, counter 2
counts Mo for standard pulses. Frequency Fx and period Px of the measured sigral can be determined by
calculating formular easily.

Frequency  Fu=Nu/ Tx

period Po= T /Ny
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SECTION 3
OPERATION

1. INTRODUCTION
This section provides complete operating information for this multifunction & equal accuracy counter.
This section includes a description of all front panel controls, connectors and indicators, operating

instructions. Operator’ s maintenance.

2. PREPARATION FOR USE

1)Power requirements.
It requires a power source of 220V AC 45 to 70Hz single phase.
Fower consumption is 10 watts maximum.
2)wait about 20 minutes for correct measurement until the crystal oven oscillator gets stable in aging.

3. FRONT PANEL FEATURES

Fig 3-1
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Fig.3-1 shows the front panel

1) Power Switch : To turn on,depress pushbutton. Desplay this
instrument model “F-1000-L" in 2 seconds

2)HOLD sinhold, switch in, the measurement (excep for totalize)in progress is stopped.

3) RESET -when pressed, immediately reset the counter to beginanew measurement, usually
usedinthetoalize mode to begina new measurement.

4) GATE TIME - forfrequency measurement, this switchis used to change gate time. When in the
period measurement mode, itis usedto change the ultiplier factors.

5) CHECK : Checkthis instrument status and 8 hits repeating display 0~ 39 together.

G)ATOT. : Totalizer measurement. (Channel Ainput)

T)A.PERT. - With this switchin, placed in period mode.

AFREQ.IOMHZ : Withthis switch in , placedin 10 mhz range frequency mode. (Channel Ainput)




9)A.FREQ. 100MHZ : Withtis switch in , placed in 100mhz range frequency mode. (Channel Ainput)
10) B.FREQ(channel B input)

Table 4
MODELNO F1000L F2400L F2700L
SWITCH BFREQ.1GH: BFREQ.24GH: B.FREQ.2.7GH:
RANGE 100MHz- 1GHz 100MHz 24GHz 100MHz- 2.7GHz
11)ATT - Input Signal Attenuator Switch.
Whenpressed, the sensitivity is attenuated by factor 20 input signal. (Only Ainput)

2)A | IPUT - Cchannel Ainput connector.

3)B.INPUT : Channel B.Input connector.

4) Gate Indicator : Displays the opened or closed state of the GATE. When GATE is open. Indicatoris lit.
5) OVERFLOW indicator : Indicates Overflow Of 8 Digits

&) KHZ Annunciator

T)MKZ Annunciator

8) ¥ SAnnunciator

9) LowpsaaFilter: Ac. 100KHz -3db

* AllFunction Keys Toturn off Display Model : “F-1000-L"

4. REAR PANEL FEATURES
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Fig 3-2
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Fig 3-2 Shows the rear panel.

20)13Mhz OUT : Output connectorforinternal reference OSCillator. This connector provides a 13 Mhz signal.

Itmay be used as areference signal for other frequency counters.

5

21)Fuse AC power protection (0.3A )
22)AC INLET Frovides connection to AC power.
23)AC SELLECTOR 115V or 230V.

. OPERATING CHARACTERISTICS

The following paragraphs describe the operating ranges and resolution for frequency. Period, totalize and check

function.

5-

1. Frequency Measurements.
1) Perfarm frequency measurement as follows:

1)Pressthe POWER switch to the ON position.

2)Pressthe FREC. Switchto select the frequency maode of operation.

3) Select the desired gate time .

4) Connect the input signal to the front-panel BNC connectar.

5) SetATT. To desired position. If input signal level is greater than 300mY. Depressing the switch will decrease
the triggering sensitivity of the input, section by a 20 and reduce errars.

6)Readthe frequency on display, and observe the unit of measurement indication to the right of the display.

5-2. Period Measurements.

Ferform period measurements as follows:
) Pressthe POWER switchto the ON position.

JPressthe APERI Switch to select the period mode of aperation
3) Select the desired PERIMUL TI
)
)

1
2
2

4) Connect the input signal to the front-panel AINPU TBNC connector,
5)SetATT. To desired position. If input signal level is greater than 300m V. Depressing the ATT switch will
becrease the triggering sensitivity of the input section by a 20 and reduce errors.

6)Readthe periodtime on display. And obseve the unit of measurementindicationto the right of the display.

5-3. Totalize Measurements.

Perform to talize measurements as follows:
ressthe POWER switchto the ON position.
Pressthe A. TOT switch to select the totalize mode of operation, and the RESET switchto initialize the counter.
Connect the input signal to the front-panel A INFU TBNC connector.
SetATT. Todesired position, If input signal level is greater than 300mY. Depressing the ATT switch will
decrease triggering sensitivity of the inuput section by a 20 and reduce errars.
5)Readthe accumlated total on display after HOLD switchin.

1
3

)P
)
)
4)

5-4. Check mode.

The self-check mode provides a means of verifying proper overall operation of counter. Excluding input section,

tiem base accuracy, andtime base dividers used in the peios mode.

1)Press the POWER switch tothe ON position.
2) Press the checlk switchto select the self-checkmode.
3) Press the IS GATE TIME Selector: the display thould read
100000.000
With the instrument gating once every second.
4)Press the 0.15 GATE TIME selector: the display should read
10000.00
Witha 100-millisecond gae time.
5)Pressthe 0.015 GATE TIME selector, the dispaly should read
10000.0
Witha 10-millisecond gate time.
PAGE 7




SECTION 4
CALIBRATION

1. INTRODUCTION

Calibration is limited to adjustment of the time base oseillator frequency and the trigger level.

Time base oscillator adjustment should be made when everthe oscillator is determined that accuracy of the
counter is not within the accuracy desired. Perform time base oseillator adustementin an environment having
anambienttemperature of +220C to 25°C(72° FTOT7" F). Allow the instrument towarm up at least 30
minutes with case on before adjusting the time base.

WARNING
MAINTENANGDESCRIBED HEREIN IS PERFORMED WITH POWER SUPP-
LIED TO THE INSTRUMENT, AND PROTECTIVE COVERS REVOMED . SUCH
MAINTENANCE SHOULD BE PERFORMED ONLY BY SERVICE-TRAINED PER-
SONNELWHO ARE AWARE OF THE HAZARD INVOLVED (FOR EXAMPLE.
FIRE AND ELECTRICALSHOCK ). WHERE MAIN TEANCE CAN BE PERFORMED
WTITHOUT POWER APPLIED, THE POWER SHOULD BE REMOVED.

2. TEST INSTRUMENTS REQUIRED.

INSTRUMENT Brief specification

1) Quartz Oscillator Range: 13MHz, 1GHz(F1000L)
13MHz, 2 4GHz(F2400L)
13MHz, 2.7GHz(F2700L)
Temperature coefficient: =110

2) sine wave generator Range: 10Hz- 1MHz, 1KHz-1GHz

3. TIME BASE FREQUENCY ADJUSTMENT
A Time Baes
1). Remove the counter from case.
2) Select A 10MHZ output onthe quartz oscillator < i.e. Housw standard > and connect
the 10 Mhz signal to the counter A, INPUT.
3). Setthe front panel contorols as follow.

]

POWER- s ssssssss s s s ssnsss s s Q)
NOR [ HOLP s veesssssssssssssnnss s s ssssnssss s s | OR
= R
FUNCTIQN weevssvsvsssssess s ssssssnsssssnssnn FRO, 1 OMHZ
AT et ssssss s s s s s v X

4). While observing the counter display. Adjustthe fime base oscillator comtro (C5 located
onthe oven)to obtain a reading of 10000.000+1 digit.




B. Time Base

1) Remove the counter from the case.
2) Selecta 1GHz /2 4GHz/ 2.7GHz output on the quartz. Oscillator (i.e. House standard) and connectthe
counter B. INPUT.
3) Setthe front panel controls as follow:
NOR/HOLD e ereenevaswrssnssasirans
EUNG TIQNenmensrrrensanemssnssarrasmusesansensarnonar
4)While. Opseringthe counter dispay. Adjust the time base oscillator{C28 located one the
oven)to optain a reading of
1000.0000+1(F1000L)
2400.0000+1{F2400L)
2700.0000+1(F2700L)

4. TRIGGER LEVEL ADJUSTMENT

1) Remaove the counter from the case.

2) Setsine wave generator controls for 10Hz and 10MHz at exactly 20 m vrms amplitude.

3) Connect generatorto A INPUT connector of the from pannel.

GATE TIME «roeresesurevnsnene

FUNCTION wserevsensenes <A FROAOMHZ

4] While ohserving the counter, dispay, adjust the trgger level control (RP 1 on the peb) to
chtain areading of stable value.

Fig 4-1
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