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LDC-823A
DIGITAL COUNTER

1. Introduction

LDC-823A is a digital frequency counter/timer designed to measure the frequency and period

¢ a signal. fearuring a wide frequency range (10Hz—250MHz), a high input sensitivity (20mV rms),
and high resolution to 8 digits. The period function makes the unit outstanding for video tape record-
er service applications. This instrument can be used for adjustment, test and repair of audio instru-
ments. AM/FM radios, TVs, CB radios, computer clocks, amateur-radios, electronic watches, and ,
musical instruments. etc. The LDC-823A is small and portable. A big bright fluorescent display
assures easy readability of values. The green display does not induce eye fatigue even after an extended
period of viewing. Readout miscounts are reduced by zero-blanking, unit-display (kHz, MHz, mS) and
overrange display. The use of LSI and MSI in the internal circuit assures reliable performance and less.

power consumption.

2. Specitications
Frequency Measurements
Range 10Hz — 80MHz (direct), 10Hz — 250MHz (pre-scaler)
Gate time 0.1S, 1S, 10S
Resolution 10Hz, 1Hz, 0.1Hz (direct), 100Hz, 10Hz, 1Hz (pre-scaler)
Accuracy *1 count % time base accuracy

Period Measurements

Range 100mS — 1uS

Multiplication Factors X10, X100, X1000

Resolution 10uS, 1uS, 0.1uS

Accuracy *1 count * time base accuracy * trigger error

Input Section

Input sensitivity 50mVrms (10Hz — 100Hz)
(IMQ2) 20mVrms (100Hz — 100MHz)
50mVrms (100MHz — 250MHz)
(5092) 20mVrms (100kHz — 100MHz)
50mVrms (100MHz — 250MHz)
Attenuator 1,1/10
Coupling AC
Input impedance Switchable 1MS2 and 5052.
Maximum input voltage 10Hz  — 400Hz : 100Vrms
(1M£2) 400Hz — 100kHz : 20Vrms

100kHz — 250MHz: 5Vrms
(5082) 10Hz — 250MHz: 5Vrms
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General Specifications

Display

Operating temperature range

Power source

Power consumption

Dimensions

Weight

Accessories

10MHz
+5x107° (+5ppm) (32°F - 104°F)
(0°C - 40°C)

8 digits, 7 segment fluorescent display overflow indication,
gate indication and zero blanking

0°C — 40°C (32°F — 104°F)

100V, 117V, 200V, 234V * 10%

50Hz — 60Hz

(Voltage-change is accomplished by change on tap of trans-
former)

Approx. 12VA, Approx. 18VA (with optional)

80(H) X 210(W) X 265(D)mm

excluding knobs and legs

approx. 2.2 kg Approx. 2.4 kg (with optional)

approx. 5%1lbs. Approx. 6% Ibs. (with optional)

clip cable with BNC connector



3. PANEL FUNCTIONS
3.1 Front Panel
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Fig. 3-1

Fig. 3-1 shows the front panel of LDC-823A.

@

@

®

Power switch:

To turn on, depress push-button, to turn off, again depress push button.

GATE TIME; MULTIPLIER SELECTOR:

For frequency measurement, this switch is used to change GATE TIME; when in the

period-measurement mode, it is used to change the multiplier factors. Each range is as

follows:
GATE TIME: 0.1, 1 and 10 sec.
MULTI.: X 10, X 100 and X 1000

RESET Switch:

By pressing this switch, the counter stops its operation. When released, the display is cleared
to zero. After a delay of approximately 0.1S, if there is an input signal, the counter starts
counting.

Function Selector:

A push button switch for changing the measurement mode is used for selecting the
measurement functions of PERIOD and FREQ.

FREQ. RANGE Selector:

Selector for DIRECT MEASUREMENT (10Hz — 80MHz) and PRE-SCALER (10Hz —
250MHz).
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SENSITIVITY Selector:

Push button switch for 20mV, 200mV, respectively.

IMPEDANCE Selector:

Selector for input impedance of 1IMQ and 50%2.

INPUT Connector:

Put a signal in to measure.

Handle/Stand combination:

The lock of the handle can be released by pressing the mounted part of the handle on both
sides with both hands. The handle can then be freely rotated. When the hand is released, it
is locked.

Unit Indicator:

For frequency measurement, the indicator shows “MHz” at 250MHz Freq. Range; and “kHz"
at 80MHz Freq. Range. “mS” is displayed in the case of period measurements.

Display:

It is a 8-digit, 7-segment, fluorescent display. In accordance with the measuring range, the

decimal point is displayed automatically, and the leading zeros are blanked.
GATE indicator:

Displays the opened or closed state of the GATE. When GATE is open, indicator is lit.
OVERRANGE indicator:

Lights when the frequency is over the counting capacity of 8 digits. In the case of

overrange, push the GATE TIME/MULTI. selector to smaller values until the overrange indi-
cator light goes off.

3.2 Rear Panel:

wr | ext

STD.
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OUTPUT/INPUT Terminal:
Output and input terminal for a clock signal. When the selector-switch 19 for internal
and external (INT/EXT) is on INT, the internal clock is available to the terminal. Feed a

clock to the terminal externally, when the selector switch @9 ison EXT.

Serial number label

Power cord

Rubber feet

Fuse holder (contains 0.3A fuse)

INT/EXT Switch:

Selector switch of an internal clock and an external clock.

With a screw driver, trimmer control adjustments of the reference frequency oscillator can

be made. For procedure, refer to section 6 — Maintenance.

Operating Instruction

Precautions in use

(1)

3)
(4)

(5)

In connecting the instrument to the device (to be tested), particularly in an internal
connection, remove all AC power to the device, and remove the cord. After discharging all
charged capacitors, connect the cable for measurement, thus, the danger of an electrical
shock can be minimized. Take the same care in disconnecting the input cable.

Use AC-power source of LDC-823A at 50 — 60Hz, within 10% of rating voltage.

Caution: Excessively large or small AC voltages may induce erroneous operation.

In replacing the fuse, use the designated 0.3A fuse.

Avoid all the severe mechanical shocks to crystal oscillator or fluorescent indicators.

Reference clock: Wait about 20 minutes for correct measurement until the crystal oscil-

lator gets stable in aging.

Fundamental Operation

(
(2)
3)
(4)
(5)
(

6)

(7)

(8)

Disconnect the input cable of the LDC-823A.

Connect the AC power cord to the proper AC power source.
Set POWER switch to the ON position.

Set the function switch to FREQ.

Set the SENSITIVITY selector to 20mVrms.

Put the GATE TIME Selector at 0.1S.
When FREQ. RANGE Switch is 80MHz and 250MHz, Display reads 0.00 kHz and

0.0000 MHz respectively. The GATE indication is lighted for 0.1S while the gate is
open, and disappears for 0.1S while the gate is closed.

Set GATE TIME Selector at 18S.
Display shows 0.000 kHz at 80 MHz and 0.00000 MHz at 250MHz. GATE indicator re-

peats to 1S light on/0.1S light off alternately.

Pressthe 10S GATE Selector
Display shows 0.0000 kHz at 80 MHz and 0.000000 MHz at 250 MHz. GATE indicator

repeats to 10S light on/0.1S light off alternately.
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(9) Set the FUNCTION switch to PERIOD.

(10) Use the “MULTI’" scales, and confirm the display as shown in Table 4-2-1. In the case that

the displayed figure shows other than O (zero), or when GATE indicator is lighted, push
the reset switch, then, GATE indicator disappears (gate is closed), and the display shows as

in Table 4-2-1.
MULTI Display
X10 0.00 mS
X100 0.000 mS
X1000 0.0000 mS
Table 4-2-1

(11) In the above 6—-100OVER-flow indicator always shows light off.

Input Connections

Connect BNC Connector of the accessory cable to the input terminal. Connect the ground -
negative side of the clip to the common of the device under test. Connect the positive hot side
to the test point. The input is AC only (DC blocked by 0.1¢F capacitor). The maximum allowable

voltage of the AC component of the input signal depends on frequency. The values are as follow:

Input Impedance 10Hz -~ 400Hz 100Vrms or 280Vp-p
1MQ2 400Hz — 100kHz 20Vrms or 56Vp-p
Input Impedance 100kHz — 250MHz 5Vrms or 14Vp-p
5082 10Hz — 250MHz 5Vrms or 14Vp-p

The maximum voltage of the DC component of the input signal is + 100V DC. When the input
signal is not a continuous sine-wave or is modulated, the following values are the maximum

allowable ACinput voltages permitted in accordance with the frequency chart below.

Input Impedance 10Hz - 400Hz 250Vp-p
1MQ 400Hz — 100kHz 56Vp-p
Input Impedance 100kHz — 250MHz 14Vp-p
509 10Hz  — 250MHz 14Vpp

CAUTION NOTE: Caution should be taken not to get an electric shock when connecting
or removing the input cable. High voltage circuits and horizontal output pulses of flyback
transformers in TV-sets generate excessive voltages. The LDC-823A could be damaged by

exceeding input limitations. Therefore, never make a direct connection to these circuits.

The input impedance of this instrument is approx. 1MQ and shunted by approximately 30pF.

The input cable has a distributed capacity of approx. 70pF. As the capacitance becomes 100pF

in total, it is not recommended for such a circuit or a device under test as influenced by this

capacitance to be measured.

Note: Do not connect the input of LDC-823A to a high impedance point of the device under
test. The parallel effects of this 1M§2/100pF combination affect the operation of the

circuit being tested.
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4.4 Setting of input sensitivity

1)

3)

Input sensitivity and noise

The input sensitivity of LDC-823A can be selected from 0.02Vrms, or 0.2Vrms, in order
to measure input signals of wide voltage ranges. When a large signal is applied to the

input at the higher input sensitivity, the noise included in the input signal may induce

miscounting. In this case, reduce the input sensitivity to the appropriate input range as

listed in Table 4-4-1. This minimizes errors.

Input sensitivity Range of input voltage ‘
| 0.02Vrms J 0.02 - 02Vrms |
L 0.2Vrms J 0.2 — 2Vrms }

Table 4-4-1

Method to prevent the interfering noise from outside

The maximum input sensitivity of LDC-823A is approx. 15 mVrms, so it might be pos-
sible to mis-attribute even if the noise voltage of about 45mVp-p is present. Attention
should be paid specially when spike-like noise from the AC power supply is accumulated,
as the value indicated in this case shall be about 30Hz over the actual value.

In order to prevent such mis-attribution, it is required to provide the shield at the con-
necting section to the circuit to be measured or to the circuit itself so that the noise from
the AC power supply or the devices outside shall not accumulate. It is also required to
reduce the impedance of the test point under test. There is hardly any trouble in the case
of 50§2/758 line, however, in the case of 600§2 employed in the audio frequency band,

the spike-like noise may accumulate, so it is required to provide the sufficient shield.

Measurements of Modulated Signals

™ AN A

AL Dy
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V'H

% / // VH : Input Sensitivity of
\uj J counter

Fig. 4-4-2

As seen in the above Fig. 4-4-2, in order to measure the frequency of modulated
carrier-wave, if the voltage of highest modulated part is greater than the input sensitivity

VH (0.02Vrms), it is then possible to count the carrier-wave.




(4) Input sensitivity by duty ratio
With LDC-823A, trigger level of Schmidt circuit is set in such a way so that it will be at
the maximum sensitivity against the signal of 50% duty ratio, such as sine wave, triangular

wave and rectangular wave.
When the duty ratio is reduced, the DC level of the signal added to Schmidt circuit will

vary as shown in Fig. 4-4-3 and it will not be able to exceed the lower limit of hysteresis

level so that the input sensitivity will be reduced.

- to =

ot -]

Upper limit of
hysteresis level

DC level

Lower limit of
hysteresis level

Duty ratio = I—‘x 100 (%)
0

Input sensitivity will be reduced in proportion to the decrease in the duty ratio. In the
case of LDC-823A, when the duty ratio is 10%, input sensitivity will be approx. 1/5 com-
pared to that with duty ratio being 50%.
Also, when the duty ratio becomes below 10%, the measurement may not be able to be
done even when input voltage is increased. This is due to the noise present, and the lower
limit will be about 10%.
4.5 Frequency measurement
Set the function switch to FREQ., apply signal to the input connector. The measuring range is
10Hz — 250MHz. By setting the GATE time to the values shown in Table 4-5-1 and Table 4-5-2,

measurement can be done at the maximum [‘CSOlUtiOl’I WithOUt overrange.

DIRECT MEASUREMENT (up to 80 MHz)

Gate Time Measuring frequency Display
10 S 10Hz — 9999.9999kHz | 0.0100kHz —9999.9999kHz
1S 10Hz — 80000.000kHz | 0.010kHz — 80000.000kHz
0.18 10Hz — 80000.00kHz 0.01kHz — 80000.00kHz
Table 4-5-1
PRE-SCALER (up to 250 MHz)
Gate Time Measuring frequency Display
10 S 10Hz — 99.999999MHz | 0.000010MHz — 99.999999MHz
1S 10Hz — 250.00000MHz | 0.00001MHz — 250.00000MHz
0.1S 100Hz — 250.00000MHz 0.0001MHz — 250.0000MHz
Table 4-5-2

In measuring the frequency of 10Hz — 1kHz at a high resolution, period-measurement is more

suitable.
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4.6 Period measurement

1)

N
—

Set the function switch to PERIOD, and apply the signal to the input connector. The
measuring range is 100mS — 0.001mS (1 uS). Period measurement is suitable for accurate
measurement in the frequency range of 10Hz — 1kHz.

By setting the MULTI. and PERIOD as listed in Tables 4-6-1 and 4-6-2, more accurate
measurements can be accomplished within a short time and longer numerical display

measurement results in a more accurate measurement.

When the measuring time is within 1S — 0.18S,

1’ Frequency Period MULTI Display
' 10Hz—100Hz 100mS — 10mS X10 100.00mS — 10.00mS
100Hz — 1kHz 10mS — 1m$S X100 10.000mS — 1.000mS
}F 1kHz — 10kHz ImS — 0.1mS X1000 1.0000mS — 0.1000mS
Table 4-6-1

When the measuring time is within 10S — 18,

Frequency Period MULTI Display
10Hz — 100Hz 100mS — 10mS X100 100.000mS — 10.000mS
100Hz — 1kHz 10mS — 1mS X1000 10.0000mS — 1.0000mS
Table 4-6-2

Measuring accuracy

The accuracy of period measurement can be expressed as follows:

Accuracy = *1 count * trigger error * time base accuracy . . . Equation 4-6-1.

In the above equation, the most important factor is the trigger-error. Triggererror occurs
with the overlapped signal noise and noise in the counter. During the measurement, when
the display fluctuating range is within fl, the error can be regarded as *1 count. If it is
over *1 count, it may be trigger-error or alteration of the input signal. As a checking
method, when the input sensitivity of counter or input voltage is set to higher values, if the
variable range becomes less, it can be judged as trigger error.

In order to reduce the effect of -input signal noise the trigger-error can be reduced by
raising the input voltage or by rectifying the input-wave into rectangular wave-form
applying to LDC-823A.
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6.

MAINTENANCE

1)

To calibrate or adjustment to the reference oscillator.

Set GATE TIME selector to 10s and FREQ. RANGE selector to 80 MHz.

A standard 10MHz signal generator with an accuracy greater than +1 X 10™® is required for
calibration. Apply the output of standard signal generator to the input terminal of LDC-
823A to measure the frequency. A normally operating counter displays 10MHz. If you
read other than 10MHz, adjust the trimmer capacitor with the screw driver through the hole
for adjustment provided at the rear panel of the LDC-823A, in order to make exact accurate
display.

The LDC-823A has been designed for easy maintenance and high reliability by employing
LSI/MSI IC’s for the digital and power-source sections of this instrument.

If the instrument fails to perform in the manner specified herein, write or call your nearest
Leader office for factory-trained service. For safety reasons, and to prevent damage to the

instrument, DO NOT REMOVE the unit from the case.




€105

001F
- sV
€103 Croa 107 vi
R158 R159 R149[R150 [R151 | Ry cio
(}grll ool = SR ke garkn Ie0e $47 347 $47 S 47 oo L1 2z
101 p10V 7 "F,F b b3 > S i 2 103 2 X0e Kngkng K 81 "‘F,;; 16) L RIO 47k
'3« l 8l D?AR GNDwecl9 6[pqVsS Vec Ve LE Vss 3p
69“\_;\ mA7 4la2 Blm) 7A|c1|2 4 BRIy
=SV | 10008 [ icioz o0t 04 2la3 0 asi ] 9l
74512 431z 000, asgll 150 :ovm p i 2581266 SV PYPYR CT I
1] 1€103 o Tl 1€ 2 8co 1o, 10 kn 247266 1),
= 008, 508 % 5 ————; 4019 12 210 R104
b3 @ B2 2 SEGMENT |9 | 23 [
213023 Dlsamgm ?73 [ 31 o oafld__6 oDECORDEM'S =1 - le
8o . 9 Q05 R12% RI05
STASTB DIS) Ka BL LT “ha -MJ Q
2014 3[19] 9 3 25ARE0 IS an .
RI25 R106
l LTK LK o g
Q107
sy i) L
A 47kn FG913
RI5L4—AA 777 “7%0 —— ) ES1
RISS! "."Zf.v 12]ag
R156 47K0 @109 R108 7
Ql0
R 254226-G S 13l64
47Kn | [ano R108 2
RI30 25A72%-G 27%n 1
—A— G
Y is. o 7kn QI [(Rig G1
4,7 L RI3) 254726~ ATK
470 o & 3 A726-G 47K 15066
% b L7K0 N L T i RN
$3¥ o kS . 2
D101 < nlA e “7kn @l R112
151588 l_ R133 25A726-6 |
109 ! I 5T ATKn 164
! 2 LIk R113
Ri3¢ 25T, H L'VW“
ALK "C 47K 20l
[ RITZ op
SR166 Qg
$ 1ka RIaS 254126:G 47K 6
A 3
Sv L7 R115
R167 Kn s ] 16 A
> R168 R136 SA726-G 47Kn
Sikn $8%2, ] L 4 1262
3 S 2. axn Qi [Rig
R137 25A726-
1€105 o “7ka 24l
740502 R169 1 stz sl2[d 47K L ane] R
10KQ Q123 Qi22 F ."‘;":n " 34567 R138  25A726°G| PEP s Gio
v 25€752-0 25C752-0 "‘) o L7KN Moicns - LKA RS t
== ¢c101 Icn 1 R4S VWA 4051 —
ng«m‘ ,II 0,016F «001 ' LKA b il «“‘G{;—@n 19 25A726°G 47k 4
D RI46L_AAA 1 a
_5((_ c|9” VDD‘SVSS VEE “Lov LTKN 254726-G |
-~ _DIVIDER PESE|T — | 5o Foyry e ¢ L kn Neov 29|
9 M > > b3
v B ur,;’ “gue &8 —_ XM
¢ sy gR170 | kaf KM aw; frua 5K
4 = . 47K w7x0[47K0] —Iigs
2 = = = n
LFT3 ¢ 22
M Fi
D] d
P i S — R 72
S s
I
B =
‘?\
L
LDc-823S
SC HEMATIC Model LOC-8234 0-1073 %4
DISPLAY COUNTER LEADER ELECTRONICS CORP.




cesenn gI escees

J
LDc-8238
SCHEMATIC Model LDC -8234 0-1073 PA
DISPLAY COUNTER LEADER ELECTRONICS CORP.
Ut
e FLYS AP
[
na 113 [ i} Y a " lIv‘r\lill\, M'I (\
Red  R70 DI.p2 - 151584 10002 7 mm/;;, l - b 1 gy 1102
22080 2200 D3,D4: 15516 00 01uF < Y
[ 1 T

7
.52 0J0F 100

INPLIT
BNC

'1 ’
22
S 001,
g =~
(&1
1t

1c9
74L502

IC8
74502
6

1C9

R60
22KQ
5V
15
95-0
RS3S TGo) SRS
/;I‘ur 47K 5

7
25R495-0

RSl =C30
741502 ‘ $07 F0U L e
$270 Rs57
' ‘ 220Q
| |
—_— e S5V |
P £?:J% ‘
‘ 57! q Y 1S l | ‘
e S | |
19 : >
< = “ \
élo‘.z b ’
FROM cs ©.88 | ‘
GATE TIME v ﬁ Q1S
SIGNAL £40 3 '
012 & L7 - LOC- 8235 .
PRITAT ] SCHEMATIC Model LDC - 8234 0-1074 >a
Qe NP Mehace " atrachom '] LEADER ELECTRONICS CORP.

PP




OPTION2, LDC - 82 35

1 ceon
T 001pF
Q601

e _ O
i

PTIONI

OPTIONY s

XTAL [—$ T -
il

tMHZ
X-501

D505 D506
10Z61 10261

Teson 8 R307
Gore il 4700,
15305 R309

00WF 7K O

|
|
. |
| =
D507
151588 yeol| 8303
v 507 20°F | <
470uF| 504 001 1
; licgts At — 55
T470uF | B -
A o : ) C307 308
- - { "); 1T lory PAMTT L 308
PﬁOlfhlL? ” R 4,/5\.’ Q]r$ — R A R L R o oz Mlad
3601 YYYYYYYYY YYY Y J501 T‘ [ J301
T s B . - ; Db
= L.{
e
EXT O—0 $701 ’I
4402 [0z
8 i —
caci i [
25V - 10KHZ
0 1000uF| | s5v [ ﬂ
| T | awon dutict 0|5} | zs caa
9 D401 55A495-0 | 14, 74LS90 144, 74LS9 33uF
SgRAMAL | 1DZ61| Ro Ro Ry Re [10[C43 Ro Ro Re 6V
BLOW i 2 35’1_1,_._01“ 21 3 €] [
701 10261 L .
100Hz
D403 RC— P, [o]] é GAIYE-
N — TIME
Ca06, 0404 :055611 | — ——-—?‘ S SIGNAL
1000 == 1 0s -
MT e— B 1 12 [ sv! 12
100PF D40S,_~1DZ61 B TBA ¢ 5 b 53_ Ts IC
,szv IRV < 145 741890 145 741590 14
SOV T an l €403 1 Ro Ro R Ro_Ji0jcas Ro Ro Ry Re [o]C4a6 | "Ro Ro Re R Rs 10|
oF €405 250235-0 l 37 6] 7 oomr EFI_GT_y 00TuF 2[ 3] §
ceos a TS0 ! = =
foge 02_‘3 E | io00s oy
20T als L. | 1 6.l
e =l I pi® I E
=) 1_ s —
Ag o/ E | L - . 1
= 103, TO-,
772 J1o1
=L 1 is
"} 16,
13
g
a0  JUMPER _WIRING i
0014F [VocTace | NUMBER 4
1oy Im-D-@ @®-C —@
ov —
| ] _lzgov @ ORO @_@ LDC-8235
TR 0 =5 - [ ScHEMATIC [ Modei LDC-823 A [ 0-1075 24
e | E ECTRCNI i
RO OMOEONOE L | sTo.osc poweR oivieR | LEADER ELECTRCNICS CORP,




i LEADER TEST INSTRUMENTS

LEADER ELECTRONICS CORP.

2-6-33 TSUNASHIMA-HIGASHI, KOHOKU-KU.
YOKOHAMA, JAPAN.
PHONE: (045)1541-2121 TELEX:J47780 JPLEADER

LEADER INSTRUMENTS CORP.

380 OSER AVENUE. HAUPPAUGE.N.Y. 11788 U.S.A.
PHONE: (516)231-6900
TELEX: 510-227-9669 LEADER HAUP

84031KM Printed in Japan.




