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SECTION 1
Introduction & Specification

l. Introduction

1-1. This instrumenl is a | GHz/2GHz Universal Counler,

1-2. It fealures a eighl digil, high brighl seven segment LED display, six
Function performance, low power consumplion circuil design, small
size, light weighl, high-slabilized OVEN Oscillalor for measurement
of accuracy and full inpul signal conditioning,

1-3. The six lunclions are Frequency, Period, Ralio, Tolalize, Time In-
lerval and Sell Check,

I-4. Simple logic key can be operaled many Funclions and the Input
signal can be conditioned by allenuaior,

I-5. The localion of controls, indicators, connectors  and  all  of
information for this Model are provided in this manuoal It is
recommended that whole informalion and delails should be read
and understood before altempling to operate the instrument for
caorrect operation and besl resulls,

2 Specification
2-1.CH A (FREQ A Low/FREQ A Hi)
2-1-1, Range : Low Mode Hi Mode

0. IHz~ 1OMHZ 1OMHz~100M1z (DC Coupling)
10Hz~ [O0MHz 10MIz~100MHz (AC Coupling)
2-1-2. Inpul sensitivity
Altenuator 1/1 : 25 mVrms~1 Vrms (0, | Hz~100MHz)
(Vp-p=2v2Vrms)
Altenuator 1/10 : 250 mVrms~10 Vrms (0, 11z~ 100 MHz)
2-1-3 Slope : +, - (Pull)
2-1-4. LP Filter @ Approx, 100 kllz -3db,
9-1-5, Max Input Voltage : 250 V (DC+AC Peak)
2=1-6, Input Impedance @ T MO (Approx). less than 30pl°,
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2=1=7. Allenuvator : 1/1, 1/10

2-1-8. Inpul Coupling : AC, DC

2-1-9. Trigger Level : Approx, =350mV to Approx, +350mV
continuously variable, Presel al approx, 0V,

P=1=10, Gale Time 000, 0 Is, 150 105 (4 Mode)

2-1-11. Resolution

l LOW MODE | HI MODE

00lz/ 0.01s | I0Kllz 0.0ls

10Hz, 0 1s Tkl iz 0 1s

Hz/ s wollz/ 18 |
| 0MHz/ 1B o 0|

#-1-12, Accuracy © | count + Time Base Frror
2-1-13, Unit : Low Mode---------kllz
Hi Mode::--MHz
2-2. CH C (FREQ, C)
2-2-1. Range © 100 MHz~1000 MHz (1 GHz Universal Counter)
90 MHz~2000 MHz (2 GHz Universal Counler)

2-2-2 Input sensitivity

25 mVrms~1 Vrms : 100 MHz~ 1000 MHz(1 GHz Universal Counter)

50 mVrms~1 Vrms : 90 MHz~2000 MHz (2GHz Universal Counler)
2-2-3 Max Input Voltage : 3 Vrms
2-2-4, Inpul Impedance : Approx, 500}
2-2-5 Input coupling @ AC
2-2-6, Gate time : 0, 0256s, 0, 256s, 2. 565, 25, 6s (4 Mode)
2-2-7. Resolulion

kllz: 0, 0256s/ (. 0ls MO
Ikliz' 0.25%s/ 0 1s MODE
100Hz/ 2, 56s/ 15 MO
[0Hz/ 25, 6s 10s MODE

SR

2-2-8, Accuracy : X | counl £Time base error
2-2-9, Unit : MHz



2-3 RATIO A/B

2=3-1, Range : CH A Input (10 Milz~ 100 Mi1z)
CH B Inpul (0, 1Hz~10 Mz}

2-3-2. Mulliplier : 1, 10, 100. 1000 {4 Mode)
2=3-3. Resolution © * Freq, B/ (Freq, Ax Magnilicalion)
2-3-4, Accuracy @ CHL B Trigger error/(CH B IFreq. XGale time) 21
counl
2-3-5 CH B Inputl
« Inpul Impedance : | M (Approx), less than 30ple
= Slope @ +, - (Pull)
= LP Filler : Appros, 100 kiz -3dB
« Max, Inpul Vollage : 250V (DC+AC peak)
« Allenuator @ 1/1, 1/10
« Input coupling : AC, DC
* Trigger Level : Approx -350mV  {o  approx, +350mV
conlinously varable Presel al approx, 0V
* [nput Vollage
Allenuator 1/1 0 25mVrems~ 1Wrms (Vp-p=2v2 Vrms)
Allenuvator 1/10 : 250mVYrms~10Vrms
-4, PERIOIDPERL A) CIT A
2-4-1. Range @ 0, Gps~200, 000ps (5 He—2 MI12)
2-4-2. Min, Pulse width : 250ns
2-4-3. Accuracy . £ ] counl £ Time base error £ CIHI A Trigger
Brror
2-4-4 Gale time @0 018 0 Is, Is 10s (4 Mode)
2-4-5_ Resolution

i 100ns/ 0.0ls MODE
lons/ 0. 1s MODE
i Ins/ s MODI

i 100ps/ 10s MODE

d-4-B Uil @ s
2B CTIME INTERVAL (T.1 A—B) ClI A loe CIT B
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951 Range & 0, 5rs~200, 000 (5 Hz=2 Milz)
9-6-2 Accuracy - £ counl £ Time base error £ CH A Trigger
error X Magnilication
2-6-3, Multiplier : 1, 10, 100, 1000 (4 Mode)
2-h-4 Minimum pulse widih @ 250ns
#-5-5, Resolulion
M ioons/ %1 MODE |

I0ns,/ > 10 MODE ]I

! Ins/ X100 MODE |
|_100ps/ x1000 MODE |
256, Unil - g
2-6, TOTALIZE (TOTAL, A)
2-6-1. Range : DC~10 MHz
2-6-2 Count capacily : 0~99999999 (over flow)
2-6-3. Count control : Starl/Slop (Reset/Hold swilczh)
2-T Sell Check
2-7-1. Display : 10 MHz
2-7-2 Gale lime : 0.01s, 0. 1s. 1s. 10s (over flow) 4 Mode
2=7-3 Unil : kllz
2-8, Basic Oscillaior Characterislics,
2-8-1, Basic Frequency @ 10 MHz, 3, 90625MHz (OVEN)
2-8-2 Rale : £3x10°/Month
2-8-3, Temperature © £5x 10" (0~40T). £5x10 " (0~30C)
2-8-4. Power characteristic © £ 13107 (£ 10%)
2-8-5, Warm up Time : 20 Minutes (25C)
2-9 Basic Oscillator output
2-0-1, Open oulpul Vollage :over | Vpop (on 1M
2-0-2 500 ouipul Vollage © aver S5000m Vp-p
2-10, General Specificalions
2101, Display 8 Digits, [4mm Tsegment LED, k1 M s, over,
Gale (LED)
IFunction, Gate Time, Hold (LX)
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102, Environmenl
« Operalion temperature © 0C ~ + 400
Humidity @ less than 85%RI1(40C)
« Storage lemperature @ - |0C~+60C
Humidity : less than 90%RH (60T)

103, Power redquirenent - AC 10001200 2208 & (08, 20N+ 5%,

v HRF:
=104, Power consumplion : less than [6VA,
-10-5, Dimension : Width @ 262mm
Height : 84mm
Depth @ 230mm
-10-6, Weight : 2, 35kg

[0 50

d=10-7. Sell Chck : Counting operalion check using the inlernal

reference signal,



SECTION 1
Operation

l. Introduction

This secltion provides complele operation information needed for this
universal counter, this seclion introduce a description of all fronl panel,
conlrols, conneclors  and  indicators, operaling  inslructions, operalor's

mamlenance,
2. Front panel

I e—
i -
2-1. Power Swilch

2=1-1. This Swilch is used lo close or open the secondary circuit

of the power lransformer.

2-1-2, When this swilch is sel lo ON,all inlernal circuiley of Lhe
counter is energized,

2-2. Funclion Block

2-2-1, The selecled function is indicaled by the corresponding
ndicalor lamp which is on,

Z-2-2. Pressing Key = shifls the funclion indicator lamp one position
lo the righl lo select anothers Tunclion, Similarly, operation
of Key = shilts the active indicalor lamp one position to Lhe
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leflt 1o select another [unction,

2-2-3. The Tunction can be selected from : Freq, A Low, Freq, A 1,
Freq, C, Ratio A/B, PERI A, T, 1| A—B, Total A, SELF
CIHECK,

# When the check funclion of last lamp is on, operajion of =
does select Freq, A Low of first [unclion,
2-3 Gate Time/Mulliplier Block

2-3-1. The selecled gale time or multiplier is indicated by Lthe lighled
lamp.

2-3-2 Gale lime is selecled when the CHECK, Freq, or PERIOD is
selected in the Function block @ MULTIPLIER is selected when
the T.I A—B, RATIO A/B [unclion is selecled in the funclion
block, If the TOTAL function is selected in the function block,
the operalion in the Gale Time/Mulliplier block is nol required,

2-3-3 Operalion of = shifls the aclive indicalor lamp one posilion
io the right to select a gale time or mulliplier [0 times as
large,

#When the [10s/>1000 LAMP is ON, operation of = does
selecl 0 00s/%1 of hirst LAMP goes ON,
-4, 1HOLD LAMP Swilch
In HOLD LAMP swilch one lime operalion, the measurement
(excepl for Tolalize) in progress is paused, Pressing key the
HOLD LAMP goes OFF and the operation s conlinued,
2-0, RESET Swilch

201, When this swilch s selected in the Display block, this switch
is operaled the RESET swilch {Initial slale : 0)

2-5-2 When the one lime pulse is measured al the T-1 A—B,
measurement is starled press (he RESET swilch surely,

4-b, CH A Block

2-6-1, Frequency Range @ DC~ 100 MHz,

* Bul, band width can change [rom MULTIPLIER mode
selected,

2-6-2 Adjust the input signal level, then the GATE LAMP slarts
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blinking and the readoul  display shows the mpol - signal
[requeney,
2-6-3 DO LEVEL

The level conirol is vsed (o conlinuously control the lrigger
level Tor the signal applicd lo mpul, The controllable range
i belween, Approx,

0,5V and +0,5V. Wilh the use of the allenuator (ATT, |/
10), il is belween approx, -5V and +5V, Il an appropriale
trigger level is sel for an inpel signal exceeding the inpul
sensitivily, the inlernal wavelorm shaper is aclivaled 1o starl
count operation, The readoul shows display when Lhis wave-
form shaper crcwl s activaled,
Turning the LEVEL control Tully counter clockwise lo (he
detenl selecls the PRESET slale in which the irigger level
is lixed lo approx. 0V,

2=6-4, AC/DC Switch

The A/ swilch is used to select the inpul coupling mode,
When the AC swilch s ON, the signal applied lo mpul A s
AC coupled to the inpul cricoil, When the AC swilch is OFFF
(PUSH), the signal al the same mpul s O coupled 1o the
inpul circuit, In the AC coupled mode, the lower cul-oll

frequency is 10z,

tﬁl
Input S Igr'r;qll:-_—_—-‘!1?;1'i

y,
xR I O B

wavelarm ATT OFF ATT 20dB

e




2-6-5,

2=-6-4,

2-6-7.

2-7. CH
2=,

2-1-2,

2-7-3.

2-8 CH
2-8-1.

2-8-2,

2-8-3,

ATT, Switeh and 1710 C20dB)

The ATT. switch is used o switch an inlernal mpul atienualor
ON or OFFF. When the 1/10020dB) s ONAPUSH), a resislance
altenuator of 20dB s inserled mito the npol A ciecul, [0 the
mpul signal level is sulhiciently large, the alienvalor may be
used Lo prevent measurement errors due fo ntroduced noise
as illusiraled below :

L.P Filler switch

The L, FiLow-Pass Filler) Swilch s used lo switch on mlernal
LP I ON or OFF when the swilch s ON(PUSLH], the range
of input A or B is limited lo approx, 100 L which will be
effective o reject superimposed noise, 1o this case, the inpul
signal is directly measured, withoutl Trequency  division,
Slope swilch

When the slope swilch pull by DC level handle, which will
be inversion inpul wave [rom slope (ng

B Block

IFrequency Range @ DU~20 Ml 1z

# Bul. bandwidih can change from MULTIPLIER mode
selected .

CH B is used lo T.1 A—=B and RATIO A/B mode

DC LEVEL control, AC/DC SW, ATT SW.LP IF SW, SLOPE S5W

are same (unction as CH A Block,

(. Block

Ferquency Range (100 Mz~ 1000 Milz (1 GHz Universal Counter)
9OMHz~2000MHz(2 GHz Universal Counter)

Maximum inpul vollage withoul damage @ 3 Vims

Though this CH C circuit protecled overload inpul vollage,

don't inpul vollage more than 3Vp-p,

This range be used FREQ © Mode,

Z-4 Display Block

2-9-1,

8-Digit, 7-Segmenl LED display used o show measuremen

dala,
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2-9-2 OVER LAMP
This LAMP goes ON il the measurement data exceeds Lhe
number of display digils, The eight least significant digits of
the measurement dala will be displaved as they are, even if
this LAMP goes ON,

2-0-3 GATE LAMP
This LAMP is ON during count operation busy, When the
Freg. A Freg. C.PERLA, T.1 A—B, or CIIECK funcltion is
selecled, the GATE LAMP does nol go on unless the inpul
level exceeds the minimum counting Lhreshold,

2-9-4, UNIT indicalor LAMP
Indicates the UNIT for measuremeni data shown in the daia
display (MHz kllz ges)

3 Rear Panel

3-1. 10 Mllz outpul : This connector uses counters inlernal lime base

signal as the lime reference and oulpul a 10 Milz lime base signal,
3-2. Vollage seleclor




3=2-1 Vollage selector @ Selects the nominal instrumenl operaling
vollage range (AC [00/120/220V £ 10%, 240V + 5%, -10%
50/ 60H:)
3-2=2 Fuse holder : Conlains a fuse for the AC power circuil,
3-3 AC Inlet
Accepls AC power supply fo the counter,
Use the supplied AC power cable for AC power conneclion,
J-4, Ground terminal @ Frame ground for the counler if a 2-prong plug
adaplor is used for AC power connection, be sure (o ground either

the adaplor's ground lead or Lhis ground lerminal lo the earih,

4. Preparation and General Precautions,

4-1, Inspection
Upon receipl of this instrument, check it carefully for any damage
sustained in lransil, should any damage be [ound or if the unil
does nol operalte properly, contacl vour neareslt Hung Chang
representative,

4-2 Slorage
If the instrument is lo be lefl unused lor a long period of lime, kecp
it m a cardboard box placed in a dry place oul of direct sunlight,

4-3. Power Supply
The operating vollage is faclory sel and is indicated beside the
rear power receplable, Be sure lo operale the counler within the
specilied operaling vollage range,

4-4 Operaling environmeni,
Do nol operale the counler in places where it will be exposed
lo excessive dusl, direct sunhighl, or corrosive gas,
Use il in an ambient temperature range belween 0C and +40C
and a relative humidily range less than 85% (400)

4=h, Physical impact
Do nol expose the unil lo excessive physical impacl or shock
as b uses a precision CRYSTAL QOSCILLATOR !

46, Do nol remove covers or panels and replacement,
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It is unable guarantee that funclion and specilication when do
remove the product covers or panels and replacement because
this counler is using a precision crystal oscillator and high
Frequency  circuait,
4-7. Input Velltage
To prolect the inpul circuit from overload damage, an high-
frequency fuse is provided in the CH A, CH B circuil,
The [use assures safely unless an excessive inpul level is applied
lo the mpul, though, don't inpul more than the maximum vollage,
5. Basic operaling
5-1. Power source
A-1-1.5Sel the power swilch lo OFF,
A-1-2. Connect the supplicd AC power cable to the rear AC power
conneclor,
A-1-3, Set the power switch lo ON,
5-1-4, Wail about 20 minutes for correct measurement until this
counter gels stable in aging,
5-2, Sell check
-2-1, Set Function to CHECK mode,
5-2-2 Sel HOLD swilich o OFF{LAMP OFI),
52-9 The readout display will show the [ollowing dala according
lo GATE TIME setling,

#GATE TIME ve DISPLAY digits in period measurement

CGATETME | b isP LAY )
0. 0ls 10000, 0 + 0 1kliz
0. Is | 10000, 00 + 0,01kl
Is | 10000, D00 + 0 001kIz

10s ] OVER 0000, 0000 £ 0, 0001 kllz J'

3. CH A Low/Hi Frequency measurement (DC~ 100 MHz)
31 Sel Function lo Freq. A Low mode
— Less than 10 Mlz
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Scl Funchion o Freg, A mode
— More than 10 Mz

5-3-2 Sel HOLD swilch to QFIF (LAMP OFIFF)

5-3-3 Apply the signal 1o be measured o the inpul A canneclor,

534, In case of need, sel Funclion lo ATT SW, AC/DC F:‘I.’i."_ IL.P
SW, SLOPE 5W, GATE Time,

5-3-5 The DC level control is used (o continuously control Lhe trigger
level for the signal applied (o input A,

536 In case of need.sel Hold SW lo ON, when display dala is
fixed,

5-4. CH C Frequency measurement

$ 100 MUz~ 1000 MHz (] GHz Universal Counler)

90 MHz~2000 Mllz (2 GHz Universal Counter)

5-4=1. Sel Function o Freq, C mode,

-4-2, Sel HOLD swilch to OFF (LAMP OFF)

f=4-3 Apply the signal lo be measured (o the mput C connectlor,

54-4, In case of need, set Function to GATE time,

5-4-5 When Inpul signal is over than | Vpp, measure with exlernal
altenualor,

5-4-6, In case of need, set Hold SW o ON(LAMP ON)when display
dala is fixed,

#CH A and CH C input GATE Time vs Readoul Resolulion

[ GATE TIME 0.0ls | O1s | Is | 10s

Resolubion [ CH A LOW | 1001z | 1011z | | 1z 0.1 Hz
' CH A HI 0 ki 1 kilz | 100 Mz | 101z
| |

0tz \ 1oz

' CH C [0} kil | 1 klix

- ] . R
#CH C GATE Time is 256 Times,

50, PERL A, measurement ([, Sees= 200, D00es)
5-5-1. Sel Function to PERI A maode
A-h-2 Sel HOLD swilech to OFF (LAMP OFIF)
55-3, Apply the signal to be measured lo the ClHI A conneclor,
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5-5-4. In case of need, sel Funclion lo ATT SW, DC/AC SW LP P
SW, SLOPE SW, GATE Time,
:hli_ﬁll.*ﬂir.:r! :‘:-E_'_{}A'[‘]*: Time vs readout H{‘!Snlu_liﬂn, -
GATE TIME 0. 01s 0 ls Is 10s
{ Resolution 100ns Ins 100ps

Ins

5-5-5 The XD Level conirol is used lo conbinucusly control the
rigger level for lhe signal applied to inpul A when ihis
wavelorm shaper circuil is aclivated,

5-5-6. In case of need, sel Hold SW to ON (LAMP ON) when display
data is lixed

56, Time Interval measurement (T, 1 A—B) (0 Gpes~200, 000z)

S-6-1. Sel funclion lo T.1 A—B mode,

562 Sel Hold swilch to OFF(LAMP OFIF)

56-3 Apply the signal to be measured lo the CH A, CH B connector,

H6-4, In case of need, sel Function lo ATT SW, AC/DC SW, LP I
SW, SLOPE SW wilh CH A, CH B and sel Funclion to multiplier
(GATE Time)

6-5 CH A, CH B lor DC level control is used to continuously conlrol
the trigger level for the inpul signal,

H6-6 In case inpul signal is one Lime pulse, press the RESET S5W,

567 If the signal level and the DC LEVEL control selling are
adequale, the GATE lamp slarls blinking, and the readout
display shows the posilive pulse width measured, (the same
wilhh SLOPE)

268 In case of need sel Hold SW lo ON(LAMP ON)

*#Relation of MULTIPLIER vs readout Resolution

| MULTIPLIER | | 10 00 | 1000 |
[ Resoluion | 100ns | 1ows | ns | 100ps |

o7, RATIO A/B
CH A (10 MHz~100 MHz)
CH B (DC~10 MHz)
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5T7-1. Sel Function to RATIO A/B.

57-2 Sel HOLD S5W (o OFFI(LAMP OFF)

5-7-3 Apply Lhe signal to be measured lo Lhe CH A, CIH B
conneclor

5-T-4, In case of need, sel Tunclion o ATT SW, AC/DC SW., SLOPE
SW, LP IFF SW, with GATE time.

5-7-5, The DC level control is used (o conlinuously control Lhe trigger
level for the signal applied lo CIH A wilh CH B,
Il the signal level and the DC LEVEL control seiling are
adequale, the readoul display shows the RATIO

5=7-6. In case of need, sel Hold SW o ON(LAMP ON)
* Resolution : £ FREQ. B/(FREQ. A X Magnification)
# Magnification @ 1, 10, 100, 1000 (Multiplier)

58 TOTAL A (DC~10 MHz)

581,51 Function lo TOTAL A mode,

82 Set Hold 5W to OFF(LAMP OFF)

5-8-3. Apply the signal to be measured lo the CH A conneclor,

o84, In case of need, sel Funclion lo ATT SW.LP IF SW, SLOPE
SW, DC LEVEL presel or an appropriate position,
If the input signal level and the DC LEVEL control selling
are bolh adequale, the readoul display shows Lthe Tolalize

5-8-5 Press the RESET SW, then sel counter Lo®0".

5=8-6, State count

587 In case of need, Hold SW ON then stop count, set Hold SW
lo OFF (LAMP OFF)when continue counit from before Hold
ON wvalue,
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SECTION W
ADJUSTMENT&CALIBRATION

1. Introduction
In general, the most significant factor affecling measuremenl accu-
racy of an electronic counter is the frequency accuracy of ils internal
cryslal oscillator,
This [requency accuracy musl always be conlrolled lo a conslanl
value, or ils devialion, il any, should be very small,
To insure measurement data reliabilily of an electronic counter, il
musl be calibrated periodically or its operation environment should
he carefully condilioned,
This counter calibration period is just on a vear
This universal counter of adjusiment or calibration sel limils lo lime
base [requency and irigger level
To exacl cahibralion, it 15 in need of aging Lme more than 30 minules,
2. Test equipment required
2-1. Quartz Oscillator : 10 MHz{Accuracy : Less than 1x10"
2-2 Synthesized signal generator : 0, | Hz—2 Glz
3. Adjustment
3-1. Adjustment for crystal oscillalor
3-1-1, More than 30 minules of aging time,
3-1-2. 5el Function to Freq, A low
Inpul standard signal 10 MHz to CH A
3-1-3 Counler sel as follows :
- LP F SW : OFF
AC/DC SW @ AC
ATT SW @ 1/]

Gale Time ©@ |s

DC LEVEL : Maximum turn to left (preset)
3-1-4. Adjust the TCI (20P) until the frequency readout is 10000, 000
+1 (Klz) digilt at the Display.
3-2 Adjustment for CH A low mode lime base IFFrequency

_I?'_



3-2-1. Sel Function o Freq A Low,
10 Mz 20 mVems (Approx, SemVp-Plol sinewave inpul 1o
CHA conneclor,
322 Counler sel as lollows :
« LIP F SW @ OFF
= AC/DE SW oo AC
« ATT SW @ /]
« GATE Time : 0,01s
= X0 LEVEL @ Maximum torn to lefi {presel)
3-2-3, Adjust the VR & until the requency readoul is 100000 +1
ikHzy chigit al the Dsplay,
33, Adjusiment for CIH A i mode lime base Frequency,
3-3-1. Set Functin lo Freqg A i 100 MHz 30 mVrms
(Approx, 84 mVp-p) of sinewave input te CH A conneclor,
3-3-2 Counler sel as follows :
« LPF 5W : OFF
AC/INE SW 0 AL
ATT SW : 1/1
GATE Time @ 0, 01s
D LEVEL @ Maximum turn to lefl {preset)
F-3-3. Adjust the VRI unlil the frequency readout is 100, 0021 (Milz)
digit at the Display.
4. Adpustment for ClI B lime base Frequency,
3=4-1, Sel Funclion to RATIO A/B,
3-4-2. 100 MHz 20 mVrms (56mVp-p} inpul to CH A connector,
3=4-3, 10 MUz 20 mVrms (56mVp-p) inpul to CH B conneclor,
J-4-4, Counter set as follows :
« LPF SW o OFF
« AC/DC SW @ AC
= ATT SW @ /1
« GATE Time : |s

= DO LEVEL @ Maximum lurn to lefl (presel)
3-4-5, Adjust the YR2 until the frequency readout is 1000012 digil
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al the Display,
35, Adjustment Tor CH C time base Frequency,

56-1. Selt Tunclion lo Freq,
Inpul standard signal 1000 MHz (1 GHz  Universal Counter),
2000MHz (2GHz Universal Counler)

J-5-2 Counler sel
- LPF SW @ OFF
= AL/DC SW @ AC
« ATT SW @ /]
« GATE Time : s

3-5-3. Adjust the TCZ2(Z20P) until the frequency readout 1000, 0000 + |
(1GHz  Universal  Counter) /2000, 0000+ 1 (2G1Hz  Universal

Counter)
36, Adjusiment point position and USE

TRAMS J
VR 2 VR I OVEN
o TC 2
MAIN PCB
Pre-
'| Scaler
| KEY UNIT
|

FRONT PANIEL

POINT | us ki
TC-] CH A(CH A LOW)
CTe-2 | cHC
 OVR-] CH A I

VR-2 CHB
| VR5 | CHA LOW |

| Y



2 101 00002 ¥ JE991 N o1 SFO-F00-T

[ 00001 ¥a avF0 kL 21 o1 S0T-9k-E

£101 0O00" 1 v dYeg JHEL Ol a1 BE0-F0D-2

131 Qoo I 3 dVLBE DML DL al LEO-PO0-2

anl o0og -1 va dWEET 241k Al a1 SEQ-VO-2

a1 0000° 1 va dOGE JkFL DL o1 1E0-952-2

8151 0000 " 1 vz davash Al oI Zr0-+00-2

(A 00002 vd daz50b QL a1 E¥0=100=-2

BOI 0000 " 1 vi dHI50V DL o1 FPO=-F00=2

01 0000”1 va dZSTIHEL NS o1 090-¥02-2

A el | 0000° 1 vd LO508L OH o1 650-FOO-2

01o1 000" 1 va 1418 agEL HOT o1 100-F02-2

) 4 0000" T va TE80T aH o1 LS0-F0D-2

£l 0000°" 2 va HOIVZ ¥52 a4 G90=F00=2

184 000" 1 vd 1vidF €2 Fao1a FEO-980=F

02=10 0000z vaE BEST S1 daola 9Z0-E00-2

X 000" 1 ¥a (A ) ZINGZO06"C TYLSAHD GED-2€0-8

1% 0000* 1 ¥3 (HddS ) ZIHOT TWISAUD Oko-250-2

(1] 0000° 1 L) (dOF) TIGOFZ-"TsY VALENNOD 3TEVD ALY S60-T22-2

2' 1oL 0000° 2 va d0g BOLIIVEYD MEMWIKL ZE0-TE0-2

105 00001 ¥a ZFOT-HO-aA4 HOLIOVAYD HEANS LBO=LED-E

TP 6E'E2D 0000 € | (%9 280 Hin) Adik BOLIOVAVD YOIH T¥O=FED-Z

95 ' OFD 00002 v (% 250 HAA) JdEE BOLIOWAYY YOIM GE0-FED-2

¥ 000072 i {HFLb=E-KH]) ADSZ ANLE"O HOLIOVWAYD WTId @ZITVIAH YrO-T1E89-2

(1] B 4 00002 ¥ [d8] Af*9 0Lk HOLIOVAYD JTIATRLLOETH GRO-LED-Z

4 ) 0000° T YA AST ANOLE HOLIOVAYD JILAIOLOE T SE0-CED-2

K 0000°" 1 ¥a AT ANOO2E HOLIOVEYD JLLATOMLIETE FEO=-LED-Z

BE'EZ'ST L1 FI-TT'8" LD 0000°0T vH HS AST 4nol HOLIOVAYS OLIAIONLY TS S00-LED=2

L¥D 0000° 1 va (COS0 HOSOTAd) ADS 4dS HOLTOYAYD OTHYEED LIT-820-2

GED 00o0° T | (COBE HOSOTOO) ADS SdBE HOLIOVAYD DTHVHED BI0-B20-2

612 0000° 1 Y3 (rOLZ HOSOTOO) A0S Adig YOLTOVIYD DIHVEED 911-820-2

8'5'2' 1D oO00° ¥ vi (F122 HMZTOO) ADS dAdOES HOLTOVAYD DTHVEED 11T-820-2

250 0000" T va [PIZ2 HOTITaa) ADG 24022 HOLIIWSYD STHVIED 1€0-820-2

PG BEF B 9P 0000" S va (%201 Gv0100) A0S 2J000T HOLIOWAYD DTHYEED ¥Z20-820-2

1506 v ek  LE 98 "YE=OE :

LE-¥2'22 12 02 91510 000061 WA (Z¥0T 292009 Gd) ASZ ANT'O HALTOYAYD DIRVHED BZO-820-2

£9' 18 090 Q000 € V4 (ZEDT A90TAT) AQS ANTO°0 HOLIOVAYD JIKVHED LOT-820-2
0000°T  LIH (3H)} oooTn ASSY B2d NIVH SHO-0Tv-2

Ob-AT4 LLD  LINn (MOLIATHOSED) JEdAS FHvH Slavd OH=3000
1SI17 S14vd

AINOLLOHS

_Hu -



L ]
e

¥ EuA
§'a' A

B

6" Clh

Lol

THL

g' M5

g'L'c'zus

vy

ZE'0zH

ve' o8
GR'ER19"6E'RTH
AR A AR

LTd

IS4

I

it

85" 95y
CE-0E 92 I TI~-6"5Y
61Y

Eg'gd

Te'esios ietac ol sTd

gy

18' 084

coy

g2 'k

LE'ey

03 65" G5=-C5 PL ST
0L 99" ¥ Gl-0k
il T Al e

Ley

£
¥i
11

oot
0000 2
0000 1
o001
0000 T
Qo002
0000t 1
QOO0 &
QD0 E
OrGoTa
00001
00002
0000t g
0oo0° 1
L L
Qooo* ¥
Do00t 1
QOO0 " &
Q0o0-g
00005
0000 "k
000" 1
0000 1
0000 1
000" T
LLILL
000001
Qooot1
Q000" 2
000" L
003
Qooo" e
00000 T
QOo0" g
0000° 2
Qoo L
0000° L1
G000 F
0o00° 1
Q00" 1
0000° 2
o000 1
00001

ALD

e

- LI

(BT«C1=C 0L) QET IV (1) HEgand aNooITLs 9ET1-2¥0-2
PEZ HAY HEEA AN0OTLTILS SET=-Z¥O-2

1/ I ER L NOEWIEH SE0-T11~2

(£°0L Wasd) gSld-bo-1 MNIE LVAH TYL-X FOT-LE0-2
(£ 0+dSH) F2Td-VO-N SV MEND TWLI-X Z0E-F5l-3
dE YEO=-Sk0E HAAYM HOLIANNOD 2/d 280-120-2
VEO-ELTE MEAVH WOLIEANNID S0Z-122-3

S0=F0=£0 HOLSTSAY ATdVIHWA B12-6ED-2

(ATA0N) KD X018 (8Ad) £HFI KL YOLSISTH @IXTd 1K3S LO0-Go-8
I4 1 AU THIdNE OLO0=LED=E

A-Ogg U058 HL LE0=000=E

A-CIRT 252 - H 0Z0=-900-%

A=ST10T V52 4l TT0-303-2
(QSTTI-SAL) © HHO AT HOLSTHURREL DIN 2F0-0ED-2
HIET=54 HALIME HE0d 00Z-6EI-2

Ve T=5d HOLTMS HENd TOE-6E3-2

(BxrH001 ) (BP0 1=-5g=5vY BALSTSEY HEOMILHN S80-E00-2
4 MvS1 KO HOO08 MOLSTET WITA “TVLAM 810-bI3-2

A MFST WHD A3TS YOLS1STY WL TVIAH ES0-ET3-E

4 MFST HHD 0Lb HOLSISEY WIld TVidH SEO=21=%

A M1 HHO HL°F HOALSTSNE W14 TVLAM o o O e

4 8FST RHO 008 HOLSTSEE WITA TVLAW o90-810-8

A My KD M8 L MEALSTSEAH WILd Tv.LAW DE0-E1I-2

A MEST WHO HZ HOLSISEE WIId4 TWISN LLT=020~2

4 MFST HHO OLE HALSIETH K114 TVISH 9C0-g13-2

4 MFST HHD K1 HALSTESY WII4 "TVEAR BlLO-FT2-2

4 AFST HID AT WALSISEH WTI4 “TVidW 100-ET3-E

4 4a%ST WD HOET HALSTSE W1I4 "TVIAK S00-F12-8

A AR/ WD HOOT YOLST=TYE W14 Tv.IAW GE0=-ETI=8

A MbST WHD 001 HOLSTSESE WIId4 TVLEW B10-810-2

4 me/T Ko HB 1 HRLETESH R1I14 THISH ME-08&-2
FMEST WHD OLE HOLSISH WITd MNOEHYD SE0-012-2
CoART WHD HLE BOLSTSTY WITA NOEIVD SEO-TT2=2

[ AvS1T RID HOLE HOLSTSIY WILd NOERVD TLO-TT2-E

i A L o HOLSISTY WITd NOmD LI0=012=8

Cosd T RO H0T HOLSTSEY WA NOEHWD to0=TT2=2
ronkd/ T W0 N0l HOLSTISTY K14 RO Flo=T12=-2
Coarsl Wi 01 HOLSTSHY WITA NOHHYD BOG=0123-2

[AkRsT 16k HS° 1 BOALSIZIY WITd HOID FOO=T13=E
FO-550-10 A NTYW EO0-2LH-2

(CTEP-T010 HOdet WOLEWDNT S10-2E0-2
Hinl HOALNHES] £00-26-2

IEALE 0 HOLHINT Cl0-2E2-8

(NOLLITMOS3d) JEd5 ARYEN SLHY =300

_EI_



(Ja) 00o0" 1 va /000 T=00 HOLIENNDD DA L00-900-2
HOLIOWYD
¥ 0000”1 v (ZEOT oHO0D ad) AcE An10°0 OIWYHED HOLINGD [HES BrO=-BZO-2
g3 Qoo 1 va AR E 4001 BOLIOYEYD DILNIOHLOTE ZOV-E£ED-2
£=12 000" £ v (205 HZOT-H9-Z¥WHD) 240001 HALIINTYD d1HD EO1-BSO-2
L'aD 0000° 2 L (ZP01 29009 Qd} ASZ AN1°0 HALIOVYD J1RVEED BI0-E2O-T
0ooo-" 1 ] 1=00020 D S60-L20-2
0000 1 LIY [SH) 00020 KBSV A0d HETYOSTHA 180-01%=-2
0o00" 1 va (000TAT) E°0l AldS HEACD THINS HTvoOShd S00-901-2
o001 Vi (0L A4S 0011 ASYD HATVOSTS S00=-900-2
g°ch 0000° 2 vd L2e L FOO=-102-2
FEH 0000° 1 ¥ r MEST REID HE9 BOISISAH HITA NOTHYD TE0-110-2
LEH 0000 T Vi roMed1 K0 o1s BOLSTSHY KTLA NOSHVD SE0-010=2
ety 00001 L | AT | s HOLSTSAH WILd NOTHYD GOO-810=-2
agtaed 00002 VA AR/ HHD 322 HOLSTETY WI1d MOSUVD LoO-TT10-2
BEH 0ooo" 1 v ©HEST WO 00T HOISISEY W13 HOTYYD 220-010-2
Q000" T Vi =400 T-4 o MY S 1Z1-E%2-2
Ei 000" 1 vd @ 999 N o1 BOO=H0D=2
FrEd Q000" 8 Va H ESTF HI qnara FRO=200-2
0000 1 LE! /0001-90 HOLIANSDD O8E LOO-901-2
] o000+ 1 | HAAL X0E (YHIM) ACH A4FOT HOLLOYIYD W1Td P T IVLAS oko=Tkl=-2
i) 0000° 1 ¥ [HE“EH A0S HWS) ADG ANE°T HOLIOVAYD OTINIOULOI'TE LOT-EED-2
L1 000 1 ¥4 (CEOL NADLODGH} AQS 401070 HOLIOVAYD J1HVIED FII-RZD-2
= D b [alaci]i e L) (rE0T NLOSO0aA) AQGE AN100°0 BOLIONAYD JIWVHEED CII=822-C
4 %) 0000° T ¥ 10-00020 2TEVD = e
ooDe°T LIY (OH} 00010 L 85V 90 HATVISTHd BEO-01V-2
SRRt IME 0000 v v HI00-1d HOLTME HENW T=6ED=-2
FMS 0000 1 L VIT00=1d4 HOALIMG HSN LO0T-6ED-2
TvH oog0" 1 W3 FEIEL ~SR=5vH VOLSTSTH Momlas GA0=100=2
v 0000° 1 L retsz-se=-svd VOLSISTH MHOMIAN BO0-100=2
a2 GO 1 v rO-990-10 o Y 0Z1-E¥3-2
12=GT1 0000° LT vd FETALL icy| TL0-F0D-2
¥=11 0000 b L OEYLL i TLO=FOD-2
2ot 0000 1 vi d¥GET DHPL 2L a1 LFO=$00-2
1a1 0000 1 vi dVBET OHEFL 2L al oro=r0o-2
f5) 0000”1 LE (dok) T000FT HaV HALINNGD TIEYD ALY 86T=123-2
19 (ST v AL'9 AN00T BALIOVEVD QLI ICHLOA T 110-EE2=2
£'Zd 0000 2 L (ZFOT DEODD @1} ASE AN1'0 WALIOVEVYD DIKVHED 8c0-820-2
00001 LIM {201} oootn ALSSV A% ATy LHO-DIV=2
L0 Q Vi H=BE=45L asod POT-25L-2
anat 1 ¥ (€0 d5) 23 1d=F0=]] (3] ALYTd TETHS L91-£21-2
oooo° 1 v (oL 4541 agid-ko-n (4] 4I¥id aTEins a51-tel-2
Qoo0- 1 L TaSIN 0" 8=0"CH (+)1a HTHa5 AN IHOWH ET0=-BEi-2
——a—— - == S e ————
o8- L LMY (HOTLADMDSS0 ) JEdS vy SIMYd O =F




pA
T
TH
a4
iY
g
oY
' Eu
gl
Tal
1a

0O00° g

0000 T
00001
000 1

0o &
GO0 " &
ooog 1
LI
0000 2
0000° T
0000 1
Q000" <
Qo001
V100" 0
QOG0 T
ooon*t

0000° T
00G0" 1
QOG0 L
0ood 1
0o 1
LRI h |

00002
ooon* 2
oroo-g

Ood0 ' 8
CeOEn " 1
Qoon” [
Qoo 1
Q0a0" §
Q000" T
Qoao” 1
oD T

]
o000 1
OO0 1
Qoo
on0" T

LiD

Wl
¥
L
Wl
LIM
L

o i

LTI —————

1IN0

(A0 05, S0V W) 91RE
(AT 05. SHY WYNNYH) 9122
(ATHD 05 L SHY WYNNVHY Y0108
(U0 05L SO WVNVHD) YOTOS

(D) 0oL

(3ATSHI) Td/NE 149
TdSIN IdE

/1IN 1dE

W/TH WEsE

T4SIH O B0 EH (4 )
TLSIN 0t R=0CER (4 )6

LD IEkT-85 1L LH305-1) V0OTs

LIS Y
A IN EIX
E0=00020
Idc-p
LR
TETTVE HSK
HADZ#E ADGE WSO
nfe29-an
FO-000Z0
20=-000E0
(CH} oQOTn

(0L d5i) 82 Td=F0-0

(M1 §'0L 8¥0 AHd) ZE2ETd=E0=0 (001N

(2" 11 28d5) Geld=-£0-n
90-0002N

GO0-0002N

Ids -

DO0E - 5d

N/529-00

(20} 00010

(000147} £r0l LIS
{£'0L 3LdS) 000141
[ NG5 WALL WHO 05
HIEZ-SIT JU MO HIZ
G 4 I HFST HED HE
" M8/1 HHO H2'2
COMEST RO KT

[ Ma/1 HHO NOT
S0-L90-T0

dVFODHYL QL

G0% 1M

822 S5l

(HOTLATEDSAD) DEdsS

(5] A DMISHOH
(%] MHADD DHISHOH
HS¥D d0L

5D WOLLoG
X.55% 4NI1
HAHSYM MO0 (HIRLOOL
HAHSYY ONINLS
HAHEVM NIV
TYNTREAL EN0HD
MIHDS ANTHOVH
MIHDS EANIHOVH
THANYA WYY

S MO
LI NOOWNHEH
THTH aO¥aT

AANL IRYS
UDHOASNVILL HEAMOd
LITNL 2V

Asnd

HOLOANNOD 2
AV

TIHVD

A S5V TENYd HYEY
(0 2LV TTIINS
ALV A0l

TNV Mo

1M aval

FHIM avdl

HIINL [OS

HALINS Has0ed
HOLDANNDD e

A, S5Y TNV INOHA

MEACO TTIINS M TVIETH

HEVD HITVIEINA
HOLSIETH J1HD
HOLSTSEY JIHD

VALSISTY W4 NOUVD
HOLETSHY HId RO
YALSISTH WTId NOMIVD
HALSTETH WIEd WO
Md A TWISTH

a1

ol

ST0T4

dRVH SV

S10-851-2
FIO-851-2
OEO-80L-2
$50-L0L-2

SR0-0TL-2

BLO-T1L-2
GO0-1T0-3
G00-111-2
FT0=-0L-2
$OT-E51-5
E10-8RL-2
TO0=801=2
afi=1L1-%
Wwo-11.L-2
cOl=-921-3
GOl=LED=2
LIZ=-BED=E
F50-0F3=2
LOO-20L-2
TO0-T0L-2
Lgs-12a-2
BOE=120=2

LLO=0TH=2

Lb1-221-2
09T =L0J-8
G5T-L00-2
TOT-921-2
GO =-831=2
SOT=LED=Z
S0Z=6LI=2
oo-10L-g

SL0-01d-2

SO0-%01-8
S00=-90L=2
T01-520-2
COT-580-2
gro-91l-2
LOT=080=-2
GEO-0E0-15
LBO-0Z0-2
LET-E#D-T
M-20-2
850-P00-2
Fa0-kd-2

R -2000

I
£
0y



Oa00*~
Qo
0000-
0000*
0000 "
LT
0a00”
0000
LI
(300"
L
000"

ALD

"Ll

&l N

b T B B B = T O

W
L)
va
vd
A
W
¥d
i

EEASE

LIH

Wi
W4
LI
v
Wi
Vi
WA
L]

Vd
i

LE |

Vi
LINN

n/g

(MFIAIZ} Fuss

coafkl

0SE=00SxT 0

QoQIN

[HVE/ L0 ) YO 108
(HEC+60P2820 ZE-ad) (MIN) INEA
(Dl [-w0 AN REH) FOT=008+C6T
(E°0L od) meivie Dean
HHOZ=C AQGE WEU 0

HHAOE=S A0CE V20
REOLET-CETTHA

[BE0M) RIOOT DHA-OL-2ME
(JE) 00010

[1-N¥ TIVIKES) KROOT

WSIH ETd

(£°0L d59) SZld=F0=

TAAIN O 90 0W (4 BRI
NS5 0 0T=0 ¢l (+)0d
LIWAT Y IdAHE 9«57 0d [+ )EE
T 0 LT=0bH [+ )5d
TSN GeB 2H (+)Hd

TASNE 099 TH [+ )Hd

Tl TN B %0 "Ch (+)HD
(BTsLI+80L) oL Inp

(ATHN OcL SAY o] a1es
{SL2aG WOSH] OTIH-PO-0

(/1IN QL wSad) 9182

[(Td/H7 021 2d%) 9122

MSIN EH

(L0 05L S5V KVEVH) Zoct
(3dAL ZSI=5d] "1D=LE=dY

(0S8 AMOTT "LULW) 208S

(AAMD 0CL SAY KYNANYH) 1990
[R50 02L SHY MTLNI-E 9(2-2
[ATUD0SL SAV KYNNYHI-Y 912-2
("IKd/MD BTZL) YOTOR

{2'1L 20EsS) [21d-to-n

{0V MEHETH ) 20CSOH

THO-YIITLS
oA AT
ovH ATOd
OVE LT

TR

NOE MONS
oia 3Ty

¥OE SN
A4 3TaNeTH
q5nd

qJEred

TE00 Hid

TV TYINGD

ASSY oNTHOVd

415 AMEvD

TYNIWHEL o0

(%) ALVvId TS

MTHDS ANTHIYH HLIN HA1ISVM
MTS ANTHOVH HLIM HAHSYM
KTHDS ONTddVL

MIHDS ANIIEDVYH

MIUDE ANTHOVH

MADS ANTHOVH

MTHOS ANTIOVH

(1) HEaaEny o rirs
HOLY.LOH

Tiod LS

ALY Td DNINdS
LM

10N MNOEAWCTH

(T} 80Ny

BomM JOL ATH
He0 JOL ATd
BN TTHINVH
ONTSION HOLYIeY
ONISNOH MOLY.IoN
FINVH

ARvid

Jo0d R

(HOLLATHISEA ) DEdS

ARVH S1HWA

E00=25%L8
ETO-FLL-E
00-+11-2
eI0=¥T1L-2
I21-T11-2
eFO=F11-2
160=L01-5
060=L0L=-5
CrRD-=B1=3
L00=2 0L
WO=-g51~3
§90-LT1-2
Bl0-F1L-3

0l0-052-2

TE0=-C0l-8
Ee0=-T11-%
T91-L00-2
FOZ=15]=3
erO=ghl=%
EOS=VEL=8
050-85L1-C
FIZ-PEL-3
GED-0T1-2
OF0=a5L=2
DJET=2FD=E
810-844~2
LyO-201-2

SE0-B5L~-T
£20-851~2
BZ0-111-3
£00-120-2
BIT-Cel-T
YFO-EEL-2
GEO=£T1-2
ETO-851-3
clO=5E1=2
T20=80l-2
FII=Ell-&

_E{_.



SECTION V

DIAGRAM

4
x

1. MARKIN(

LMS

ME TS

Saxo BE I
X EE
o WW $E2 SE '
F Y .ﬂL _.” .ﬁ-.
- A —t4— ozo
Y] LHl
.- AAA- mv....h,u —— or TE 2
is ———
..._._.._l.______. 3 ]
0 LR uffkﬂup 1 =AAA— vy
%ﬂ 198 AAA— £ “*AA~ Zrd
6Zd Wl oRd AN — A A i+ 3
A ' 3
oty o - EEEOH n ﬂm
W %ﬁ. w g9zzL
( — S22
ey 1F b B L Ak
z1 ¥y Y2 O SR AAA-
e e
el TF¥ gryg W
zuA e A“_®qu 3 4k o JEER B 2 AAA—  EFH
_._..,.I.\‘+ vy LED L5 4 AAA— P
reH  AAA— Wao L 0 eED —AAA— WW%W % w £612H *n-«@
LT SAAA—~ T r
Ta OI n.n..w 099 gl osd  —AAA— o
%y i din] ~ oFD R = m._bi_.._ |
UEY AN o @ g 4F oo _
= nly = dBZEOF
3, 3 AF I+ ‘S 1 o4 <ezo0w n ™ Aﬂguu++++++ o ___.._.
- 24 N "
E - 121 -
98 9H nﬂ q ] 1 - 621
: > 613 SSOI0H £ @” o I
e 3 &= a# WA s = T -
o o Fa 2, i —a— Ak = 4B 1507 n 0
L 022 — Tw Sy +
" o6con (373, zse v (% 4 - 195
al~T ~ *n 5
- owd ] 1k 959 = AN — L0 + rrd
A *OOH A iy + -
€99 . s ! r§
af 1=l o
ey VWV g xR ®
910 =—fd— i “
' £ §10 —fd— +
¥ND yi0 —f— +
e EI0 et 1AM 0
Q_U‘mmﬁu_l._ﬂu SHI HF 1%

LINM 80d NIvIA

3

END



KEY UNIT

RAZ
8 LD4 o8 LD3 o I8 Lo o I8 LD e}

I 05

()
G

9%

% K
X

()
e

o
€1
w
3
LI
¥

%
%
*
¥R

SwW3

L1
KEY UNIT Ol—066—04

I ﬂ.,. Ic- | Ic 2 ~ '
oL
T

2 2 ]"E T8

-iII- -Il-—l:-i 1k - =
‘ Clore S E RS ﬁ.]
01-067-05 PRS -

00
2GHz PRESCALER UNIT

~926-



PAM

2. BLLOCK DIAC

ADZZ/01L OV

* S¥d ZHOL 000N _tMNme
a Ml
LINN Sud
aamoa [ NS 90 w_mmxm — % O
__ ¥3L 14 SHO
dnv,/ LIWIN
INdino aI LNdN! AN &L 3 WA
|
| H i
TOELNOD Q3T TOHLNOD »ux?n|mP v e JPummmu
_ _ A3 0d . LIV oL DG/Dv wiyop
41 | M.
-0 1M
“ 34078 9 m _ nruww;mw O
P g0
dWY 8D
111waxxﬂ.mei| ap el
"HIN GZ906 T TR ETNE
ZHW 0! y ap0¢ z
T T o [Thmoz 20
_h ) 1IN . AIQ (L3S34d)
__1., m H3ALNNCD NOILINNA 3 0L/ 13AIT ua q LIV n__.\_ 90/9Y  WYON
. YHD fe—— M 2140715 .& nﬁbguf:
, |._zHWol oa > r_
¢ I iIQ
WY WHD
, Alg! THNOG L 8P 81
LINA Q31 8 °X 935 £ SYd
| | mr_:._ oL/ L

_.2?_



3. CIRCUI'T DIAGRAM

CN2 CNI
+8Y
A (o
1 2 I cai_ R oo
1515882 T L sige T4 F
e B 7
E’_"; ‘:ﬂf'_ﬂ_ 144 R7O ¢ cer> ?
oo« . E__‘-?' ook & [ Q
o0 . J 12
=10 I O A
o
— RIS
ME B E T 4 | ™
X I
M g . E.ll'"i
7 mr
% — 1
H% 6 o ‘::‘5':3 BpP ?J —
N o [
Wi 9 ul'-—-t ;+__
o o3 ?ﬁ 5 5 2 P
o oo e e O
ot _oorle : j—
7o 3° - ==
L 4
® a0 372 40 EE ;—ﬂ 5
=
. IJE" ‘,5 /
.

e i R e e




pp—

6 II:-'h:n:B'r
iy 20
R
Bt —127
b 24
c 23
d 26
. 28
{ 22
X 23
dp v
+5y 7
a—--—-———-—-------—--"qI 1
y €22 ’
' HC 352 |
il !
e ] IC5 :
—s |
TP :
[]
3 !
|
[]
—& 3b 1
!
]
4
@ O
]
|
12 2—@ -
—113 }
]
| |
£l i
] I :
| 8 !
3 . ;
wr 1

L__|

;

175

=

RET  X-TAL 2

%Ej::

|

H"“EEEHH:

_29_

CNE
PT

l

© 260
220

(}E <& y

: =1

I O~ O—O0— T




LINAE ASA d3INAOY

13534 QCKH 12315 NMOO  dN
CMS  PMS NS NS IMS

TYSYIAIND ST

9

o

D_C.

= Wt oyh P

Ty

e
o0
o—0

KEY UNIT

dp bjspaqe| QIZCPCOLE Zi
B
¢ Wiy 0o <HODI0IEI012 8107
w +{ﬂﬂ
L av ¥ m. D m- .J-.q
YT WIGE 0L 44 0 _u u_ By /
mJ fﬂ_w f
@@@@
LT 200 sk v :_u_ r:._
w _ LIX 4812971
- , /
3 [t I P -
__,H | u.l .-_rrl--ﬂ_.m. 3 L
. LA h},l _I..qr "__h [
e T R <A
PPy |sd] |
A~ | T ;vﬂJmﬂﬂﬂ o
A 5 5| & g @ S AO
£d1] N N . ARRLELEAN y

dp biep2qo dp
1a cdl ¢ dn i
P*¥99¢ 9]

|HE

Fa

g""‘h

J T

—

o—o—f=
i ——— OO

I-r—

My =

=

— 30 -



LINN 437TvOS34d ZHOL

.

/1
gy SN

i

=

=

o
=

—‘.'_u

ATEN
+g >+ 20
2cd
- g 87508
SO

N LH 4L A FAN
EMH MH mHnuﬂ. n | o O
Sl Sl S LA — Lid | W N
T, TOn - i . WL
i o — Ln = =
[ o o - - =
= = ey — =
¢ B |
W,/\ 10D 0 B =3
- 1 i
- I '
B8 gi1D 100 0 S LD

_RI_



LINM H3TWOS3Hd ZHDZ

¢l

i

Ll d¥ 0OH
4 / 4e)
z (1l N0 Fr—
wmr
MO_— 1 not/AC9
LT} %\ gy
¢ ( AS + ) 4

101
<

SOSHW 1/}
LD IX977SS1 |
AL - L L [/ o
: 000! _
"0 1 1 1% 0c
“ HH Lo
[ ¥
. L | — O
neo TN [doblor €010 dgbot
101 N0 NZZ LA N
€y 99 3
9y

(Y—ND OLl) L ND



