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NOTE
These servieing instructions are for use by
qualified personnel only. To avoid electriecal
shock, do not perform any servicing other than
that contained in the service manual unless
you are qualified to do so.
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1. Specifications

1)

2)

3)

4)

5)

Frequency
Range
Indication

2 ranges;
Resolution:

Accuracy
Drifting

RF Qutput

Range

Indication

Reference level accuracy
Attenuator accuracy

Cutput impedance
Spurious

Modulation
Internal modulation

frequency
External modulation
input impedance

FM
Frequency deviation
Deviation indicator
Accuracy

Distortion

External modulation
frequency range

External modulation
frequency response

FM Stereo
Pilot frequency
L & R separation
Functions

AM
Modulation rate
Modulation meter

Accuracy
Distortion

External moduliation

frequency range
External modulation

frequency response

Residual Modulation (S/N)
FM component

AM component

Preset

0.1 to 30 MHz and 75 to 115 MHz
B-digit digital indication

0.1t0 30 MHz 100 Hz

75t0 115 MHz 1 kHz

within = (5 x 107* + 1 count]
within £ 5 x 10

—9 1o 99 dB40 dB=1 pV)} into open circuit
2-digit digital indication

within = 1 dB at 99 dBu

within £ 1.5 dB (maore than 0 dB)

within 2 dB (less than O dB )

50 £, VSWR less than 1.2

less than — 30 dB

400 Hz, 1 kHz within £1%

approx. 10 ki2 (L, R}

0 to 100 kHz (carrier of more than 1 MHz)

30, 100 kHz full scale

1 to 30 MHz, 75 to 110 MHz; £ 10% of full scale

100 to 115 MHz; £ 20% of full scale

1 to 30 MHz, 75 to 110 MHz; less than 0.1% for
75-kHz deviation

110 to 115 MHz; less than 0.2% for 75-kHz deviation
(demodulation band B0 Hz to 100 kHz)

20 Hz to 100 kHz

* 1 dB (reference 1 kHz)

19 kHz, within + 2 Hz
maore than 40 dB (1 kHz)
L, R, MAIN, and SUB

0 to 50%

30%, 100% full scale

%+ 10% of full scale

0.1 to 30 MHz, less than 0.5% at 30% modulation
75 to 115 MHz, less than 3% at 30% modulation

20 Hz to 10 kHz

1 dB (reference 1 kHz)

maore than 70 dB in S/M for 75-kHz deviation

(FM linear detector: demodulation band, 80 Hz to
20 kHz)

more than 50 dB in 5/N for 30% modulation rate

® Using the internal memory, 100 points of presettings can be stored for combi-
nations of frequency, modulation type, and output level,
® Separately available memory unit, EFROM, can be ordered.

General

Power voltage
Power consumption
Size and weight

Accessory

100, 120, 220, and 240 V
approx. 25 VA

400(W) = 100(H) x 300(D) mm
7 kg

output cable 1 (508 BNC 3D-2V)
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2. Test Equipment Required

The following test equipment is required for calibration
and servicing of the Model LSG-216. The suggested
specifications are the minimum necessary for proper calib-
ration of this instrument.

Test Equipment Minimum Spec.
- Multimeter Accuracy <1%
- Frequency Counter 120MHz
- RF Millivoltmeter 120MHz bandwidth

0dBm sensitivity

- Oseilloscope 20MHz bandwidth

10mV sensitivity

- Distortion Meter 4L00Hz/1kHz

- FM Linear Detector 120MHz
T5kHz deviation

- AM Linear Detector 120MHg

- S5ine Wave Generator 1kHz

- Spectrum Analyzer 120MHz
.
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3, Calibration Procedurse

# Calibration should be performed after a 30 minute warm-up
peried. It should also be confirmed that the unit is
connected to the rated power line wvoltage.

# All adjustment should be completed in the given order,

because some adjustments interact with others.

# During the adjustment procedure, remove the case only
when necessary and replace immediately after making an
adjustment. This will maintain all circuit at constant
operating temperature.

1) Initial Control Settings

The initial control settings to be used for each check and
,adjustment are listed below. Any variations from these

settings are stated in the applicable procedure.

METER RANGE 100
MODULATION OFF
FREQUENCY 10.,0000MHz
OUTPUT 99dBp

2) Adjustment of Meter Mechanical Zero

a) Turn the instrument off and allow 30 second for all

capacitors discharge.

b) Rotate zero adjustment screw clockwise or counterclockwise
so that pointer indicates exactly zero.

¢) After pointer is exactly at zero, rotate the screw slightly

copposite direction to release tension of meter suspension.

sk
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3) Power supply

a) Connect the DC voltmeter between test point and chassis.

b) Adjust as required, using the adjustment shown in Table-1.

Test point Voltage Tolerance Adjustment
Q4 emitter (T-2627)|. +15V - VR1 (T-2627)
Q8. emitter (T-2627) | -15V -14.7V to -15.3V -
Q1 collector(T-2627) +5V +4.75V to +5.25V -

Table-1

4) Adjustment of PLL UNIT
a) Reference Osillator Adjustment

- Connect the frequency counter to the eccllector of Q2 (T-2538).
- Adjust VC1 (T-2538) for a frequency reading of 10.0000MHz.
5) Adjustment of RF UNIT

a) Output Voltage Adjustment
- Set: FREQUENCY 95MHz

- Conneect the RF millivoltmeter to OUTFUT connector via 50 chnm
termination.

- Adjust VRA01 (T-2584) for a meter reading of 93dBu (-14dBm,
44, TmV) .

b} Sprious

- Set: FREQUENCY 115MHz

- Connect the spectrum analyzer to OUTPUT connector via 50 ohm
terminaticn.

- Adjust VC1 (T-2584) for minimum sprious output.

-5-
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6) AF Osillater Adjustment

a)} Connect the oscilloscope to pin 1 of IC4 (T-2627).

b) Adjust VR6 (T-2627) for stable oscillation as shown in

Figure-1.
Setting peint

Qs%. Osc. Fagures
EQP

¢) Connect the distortion meter to the pin 1 of IC4.

d) The distortion should be 0.05% or less.

7) Adjustment of FM Function

a) Deviation Adjustment-1 (VCO)

- Set: FREQUENCY JOMHg
MODULATION
FM On
1kHz INT On
ST/MOND MONO

- Connect the FM linear detector to OUTPUT connector via 50 ohm

termination.

- Adjust FM control (screw driver adjustment on the front panel)

for a frequency deviation of 75kHz on the FM linear detector.
- Set: FREQUENCY 75MHz

- Adjust L1 (T-2584) for a frequency deviation of approx.
81.5kHz=.

- Repeat above steps if necessary.

i
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b)

£}

Deviation Adjustment-2 (EXT/INT)

Set: FREQUENCY 90MHz
MODULATION
FM On
EXT On

Connect the FM linear detector to QUTFUT connector wia 50 ohm

termination.

Connect the sine wave generator to EXT MOD INPUT connector

and set the frequency to 1kHz, output voltage to 1Vrms,.
Connect the oscilloscope to pin 5 of IC3 (T-2627).
Adjust VR3 (T-2627) for an amplitude of 14Vp-p.

Depress 1kHz key of MODULATION.

Adjust VR7 (T-2627) for a deviation reading of 75kHz on the
FM linear detector.

Mcdulation Meter Adjustment
Set: MODULATION INT 1kHz

Connect the FM linear detector to OUTPUT connector via 50 ohm
termination.

Set the FM control for a deviation reading of 75kHz on the

FM linear detector,
Adjust VR4 (T-2627) for a meter reading of 75kHsz.

Set the FM control for a deviation of 22.5kHz on the FM linesar
detactor.

Set: METER RANGE 30kHz

Adjust VR5 (T-2627) for a meter reading of 22.5kHz.

=
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8) Adjustment of AM Funection

a) AM Distortion Adjustment

- Set: FREQUENCY 30MHz
MODULATTON
AM On
1kHz INT On

- Connect the AM linear detector ta QUTFUT connector wia 50 ohm

termination.

- Set the AM control (screw driver adjustment on the front panel)

for a modulation reading of 30% on the AM linear detector,

- Connect the distortion meter to the output connector of the

AM linear detector.
- Adjust L4 (T-2584) for a minimum distortion.

b) Modulation Meter Adjustment

- Set: FREQUENCY 1MHz
METER RANGE 30%
MODULATION

AM On
1kHz INT On

- Conneet the osecilloscope to OUTPUT connector via 50 cohm

termination.

- Set the AM control to obtain a waveform as shown in Figure-2

k-]

§ 3.23div 6div Figure-2

|

- hdjust VR2 (T-2627) for a meter reading of 30%.

N
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9) Adjustment of FM Stereo Signal Generator
a) Balanced Mocdulator

- Set: MODULATION

FM On
ST/MONO ST
EXT On
EXT MOD INPUT Open

- Connect the ogeillosecope to TPZ,

- Adjust VR5 and VR6 (T-2711) alternately to obtain a maximum
sub-carrier suppression. (The sub-carrier leaksage should
be less than 10mVp-p)

b) Phase Adjustment of Pilot Signal and Sub-ecarrier

- Set: MODULATION

M On
400Hz/1kHz 1kHz
ST/MONO ST
PILOT On

- Set the osecilloscope for X-Y operation and connect the
X-INPUT to TP1, Y-INPUT to TP2.

- Adjust VR4 (T-2711) to obtain a single slanted line as

shown in Figure-3.

\ \ Figure-3

NG 0K

- Set: MODULATION
PILOT off
SUB On

~ Adjust VR3 (T-2711) to obtain a lissajous pattern as shown
in Figure-4.

<
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Figure-4

¢) Separation

The channel separation is determined by the amplitude ratio
of composite signal (A) and base line (B) as shown in Figure-5.

.mﬂ_“,.W}_
"T#B A

__L Figure-5

The separation is given by following eguation or graph.

Separation in dB = 20 log &

50 —— 1

40

SEPARATION IN 4B

Pl

30 i a a i —— e
20 50 100 200 500 1000

AMFLITUDE RATIO (A/B)

- Set: MODULATION

PILOT off
L On

- Connect the oscilloscope to TP2, (The oscilloscope must be

completely phase compensated)

=10
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- Adjust VR7, L3 and L4 (T-2711) precisely so that the base

d)

line beccmes as flat as possible to obtain a maximum

channel separation as shown in Figure-6.

"" Figure-6

Phase Checking of Pilet Signal

Set: MODULATION
PILOT On
L On
Connect the oscilloscope to TPZ.
Confirm the waveform as shown in Figure-7 (L).

Depress R key of MODULATION.

Confirm the waveform as shown in Figure-7 (R).

} |
WWWMW MWWMW

Figure-7

Deviation Adjustment

Set: MODULATION
ST/MONO MONO
METER RANGE 100kHz

Connect the FM linear detector to OUTPUT connecteor via 50 chm
termination.

Adjust the FM control for a frequency deviation of 75kHz

on the FM linear detector.

s
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Set: MODULATION

ST/MONO ST
PILOT Off
MAIN On

Adjust VRS (T-2711) for a frequency deviation of 67.5kHz

on the FM linear detector.

Set: MODULATION
FILOT On

Adjust VR1 (T-2711) for a frequency deviation of 75kHz on
the FM linear detector.

Set: MODULATION
PILOT off
METER RANGE 30kHz

Adjust the FM control for a frequency deviation of 20.25kHz

on the FM linear detector.

Set: MODULATION
PILOT On

Adjust VR2 (T-2711) for a frequency reading of 27.75kHz

on the FM linear detector.

-12-
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Troubleshooting Procedure

1) Check all control settings, because an incorrect setting can
make a good unit appear defective.

2) Some trouble can be solved with proper adjustment.

3) Check the DC voltage and waveform as shown in the schematic
diagram to locate the defective circuit,
Start with the power supply.

4) Check all circuit for visual defects such as broken components,
loose connections and poor soldering which could be a cause
of trouble.

5) Troubleshooting Chart

Fower Supply & AF Oscillator #pe board § T-2627

Chack voltage of powsr
aupply Q1, IGI
g1 collectar +5¥ :
no D3, IGC2
Q4 emitter 157 Q2-4, 6-8
Q8 emitter =15V
yes
-
Check waveform at N IC4
pinl af IC4. no - Q%, 10
yea
-
Set:
MODULATION
1kHg ON -
FH )} no | 163, Q5
Check the meter indication
Ves
L ]
Check MODULATION works
corrach
ON/OFF = I05, 6
4L00Hz/ 1kHz na Ki-4
INT/EXT
FM/ AN
= 3_
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#pe board

Initial Sattinﬂa

Enter following data
ADDRESS FREQUENCY LEVEL

§ T-2628

00 ooooo0 o0 { )} === IC location on the pec board
Jyes
Power aoff
g
Power aon
Cheek FREQUENCY d LEVEL
display o s—|Fulae ¢Em¢= out at pin 10 i IG;%EEE;- Egggg;. Ef&;%;.
£ IC60 " '
FREQUENCY LEVEL no of I {54) when power on|no
000000 00 yes
L 4
IC45(3L), 49(1V), 54(1M)
Pulae comes out at pin 23 ; ’
—# 55{1T), 56{10), &B(2K),
of IC&(ZN) when power on [pg 27(36). 71(2L)
Jyes
ICL9(IV), 51(34), 64(3H)
Contrel Circuit (Freguency) *pc board § T-2628 # T-2768
DIGIT indigcator moves when
DIGIT SELECT key is »— 1C27(30), 29(6Y), 30(6X)
depressed e
yes
4
FREQUENHCY indication Iﬂ:#gi;%. }gEiE%' qggigg'
changes vhen FREQ UP/DOWN 23— 20(4s), 25(51), 37(3v),
control is rotated o . o4 ’
3g(aT)
yes
*
Decimal peoint movea when
FREQ RANGE key is . Icéggigi. 53(3c), 76(3D).
depresszed na
rol roeui Level *nc board # T-2628B
Fulse comes out at pin 3
104R UP/DOWN key works N il N B =
corract no ?: iepiigaidwhen the key .1 IC14(3T), 26(3¥), 27(20)
YEB IR
L 4 IC21 04U}, 41(4H), 42(3H)
Fulae comea cut at pin 15
1d2°E£IDEWH control works = of IC22(4V) when the . 1026(3Y), 27(30)
oy ug control is rotated na
Yes yes
1
L 4 IC22(4V), 41(4H), £2(3H)
Check upper limit and
lower limit of display TC39(A0), 40(SF), L1(4H),
Upper limit = 99 no 42(3H), 43(4F), 8L{BE)
Lower limit = -9

T
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Control Circuit {Memory) *pc board # T-2628
Set:
Depreass RECALL key
BEGIN ADDRESS o
END ADDRESS 10
Depress ADDRESS RESET key
Yes
¥
i | TC44(3am), 45(3L), 85(5L),
ADDRESS LED indicates 00 s aa{amd
yos
14
Rotate ADDRESS DEC/INC
gontrel to clockwise
yes
¥
Address indieation s | , | Pulse comes out ab pin 3 | | 1og6(4), 51(34), 58(6A),
changed no sintrol g rotatad o BO(SA)
YE& 1%
IC24(3K), 44(3H), 45(3L),
] B7(4L), Ba[4M), BO{5J),
g0(6K), 9104J), 92{5K)
Enter following data
ADDRESS FREQUENCY LEVEL
oD oogano an
a1 111111 11
02 2223232 22 ICLS{3L), 4901V}, 54(1M),
03 333333 33 55{1T), 56(10), 61(2N),
04 LA444L 44 [na 62(2r), 66(2K), 67(3G},
as 555535 n5 71(2L)
aé HEEELEL a6
aT FTITTy 77
08 BEpBE8 BE
ag 995999 99
"yﬁs
Depress S5ET key
¥es
L 3
Address indication
inerements when STORE |— Iuggggfg+ 3$E33§' 54(1H).
key 1a depressed i !
TeE
L
Cheek the atored contenta | IC9(3P), 10{3Q), 13(2Q),
with RECALL key ne 83737)
Ten-key Board ‘*pe board § T-2628
Sat:
Depreaa LOCAL key
Deprezs FREQ key
yes
v
BCD eocde comes out at
Freguency data can be - pin 9{M3B}, 7, 5. 3{L5B) L | IcA4(3R), 6B{4C), &69(5EB),
entered with key beard [no when data iz entered with [no 72(5L)
key board
YEE
TveEz
L J
Fulsze comes out at pin 10 T027(30), 38(6a), 59(&0},
of IC2T(3V) when the key = 69(3B) . TB(EF}'

is depressed

+y¢5
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Set:
Depress LOCAL key
Depress LEVEL key

yes

L

Level data can be entered

Pulse changes at pin 10,
11, 12 of IC62(2JF) when
the key is depresaed

[=L 3

Icez(2r), 6s5{2c), 73(2F)

[yes

Fulae comes out at pin 10
of ICT1(2L) when the key
is depressed

I L~ 055

IC46(4R), 6B(2K), T1(2L)

yes

Pulse comes out at pin 7
of IC54(1M) when the key
is depressed

M ses

[=] 7

IC45(3L). 49(1¥). 54(1M},
55{1T), 56(10)

yea
¥

Check the datae is latched
et following point

IC15(4P), 16(4N), 17(4LR),

18(4Q), 19(4T), 20{4i8)

=]

ICI5(4P), 16(4N})
18(4Q), 19(4T)
61(28)

with key beard

yes

L J

IC21(40), 22(4V), TO(2H)

L3D indicates correct

PLL UNIT

Set:

FREQUENCY B band 10MHz

yes
+*

Connect frequency counter
to output connector of

IC32(4X), 33(
Fl. 41(

1.
40105 ]

5Y), 39{4iG
4H) . 43(4F

RF UNIT
Frequency reading = 10HHz

L 3

Check waveform at pin 13

af IGC3
m S0Hz

21, 2
IC1=-3

yes

L

yes
L 3

Apply 10MHz, -104Bm signal
from test signal genera-

tor

yes
4

Check waveform at pin 12
of IC13

5MHz

Q14,15 17
IC12-14

yes

L 1

Check waveform at pin 11
of IC23

{1 -20ms

IC13, 15-23

=
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Connect dusl trace
ogeilloscope to
pin & of ICH --- CH1
pin 1 of ICT --- CH2

LSG-216

Change frequency of test [—— IC4-7, 10 25
signal genserator s
10MHz +100kHz
Levels changed between
Hi and Lo alternately
"jl'ks
Connect oseilloacope to
pin 6 of ICH
Change frequency of teat K1-4
signal generator >
100MHz +100kHz ne |ionias oe 22
Level changes between
+1V and +14V
¥
Set: o Qi16, 18, 19
FREQUENCY 4 band 100MH= [oF Ic11, 12, 14
LE UNIT
Set:
FREQUENCY B band 10MHz
OUTPUT 99dBn
FEE
1
Connect RF milliveltmeter
to output conmnector of Conneect spectrum analyzer
AF UNIT wia 50 oha termi- [ to pin 11 of IC1 e gz, 3
naticn Bo . na :
Frequency reading = 90MHz
Voltage reading = -10dEm
758 "yas
1 Connect spectrum analyzer
to pin 5 of ICT = X1 BOMA=
13, 1
Frequency reading = 80MHz we Q13 4
Jyes
Cheok wavefaors at o3
collector of QR - TG
Frequancy reading = 108H= ae 48, 15
yas
-
Q9, 10
Ki=-4
L 2
Connect frequency counter
to output connector of
RF UNIT — FLL UNIT
Frequency reading = 10MHz
'EE
Set:
FREQUENGCY A bapd 100MHz
¥ea
-
Q5-7
Fregquency reading = 100MH=z - DB
ne | PLL UNIT
~1%-




FM Stereo Signal Generator

Sat: MODULATION
IKT 1kHz L
YEs

Cheek waveform at TFP2

#pe beard § T=-2711

Checlk FM, AM lamp with the

keys

2RI
Cheak waveform at pin2, 3 - El ?é xfz
of 1C23 no | Toiz, a3
yas
+
Check waveform at pinl, 7 =
of IC28 no e
yas
Chack waveform at pin5 of N , @710
ICH no D5-12
yes
*
Check waveform at TF2 ng IC31-33
yas
v
Depresa FILOT key
yes
L 4
Check waveform at pind of - IC23, 24
1C30 ne @3-5

YEEB
¥

Check 400Hz/1kHz lamp with
the key

IC1-3, 3

ICT, 2, 4y 54 19

L
w

400Hz/1kHaz, L, R, SUB and
MAIN lamp are off when
depress EET key

IC4, 5B, &, 10, 11, 20

FCE
4

Cheek ST/HONO lamp with
the key

IG5, 7. 8

vea
¥

Check FPILOT lamp with the
kay

yes
+

Check L, R, SUB and MAIN
lamp with the keys when
FM aterec INT mode

IcY., &, 13

yes
w

Check 3TORE and RECALL
operation for modulation
function

IC%-13, 21

14-20

Icz2, B,

o
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2lE-D81

_EIL_

AF 0&C FM INT 75kHz
(DISTORTION)| |(AF 0SC LEVEL)
VRE | IC4-D VR7
\ FRONT PANEL
1 ]
y T-2628
VE4O1
™) OUTPUT
FLL UNIT RF UNIT VOLTAGE
VG
SPRIOUS
L1
FM B1.5MHz
L
a— LOCAL DSC
T-2538 T
VR4 VES VR2 Q2-c | Vel
FM 75kHz | FM 22,5kHz | AM 30% REF 0SC
METER 10,0000MHz BOTTOM VIEW
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SUB-CARRIER FM DEVIATION
SUPPREZSION| |SEPARATION (67.5kHz)
VR5 | VR6 L3| L4 | VRY VRE
[E] e o TP2

«TP1

T-2711
T-2628
a5 A
| .
/ \ \ \ FRONT FANEL
VR1 VR2 VR3 VRS

FM DEVIATION
(75kHz)

FM DEVIATION
(27.75kHz)

PILOT| |SCOFE

PHASE| |PHASE

TOP VIEW
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