L5G-2154A
STANDARD SIGNAL GENERATOR

SERVICE MANUAL

LEADER



CONTENTS

Fage
1. Specifications 2
2. Test Equipment Required 3
3. Calibration Procedure &
4. Troubleshocting Procedure 10
5. Loeation of Adjustment 13
&, Printed Circuit Board 18
7. Block Diagram 23
8, Schematic Diagram 25
g, Parts List 46

EERBERFEEPRGEEEERENREF
HOTE
These servicing 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.

3 3 1 18 1F 3 3 IR 3E B IR R RO G M R4 M

LSG-2154



Tis

Specifications

12}

3]

(4]

15)

Frequency
Range
Indication

2 ranges:

Resolution:

Accuracy
Drift

RF Dutput

fange
Indication

© Reference level accuracy

Attenuator accuracy

Dutput impedance
Spurious output
Modulation

Internal maodulation
frequency

External modulation
input impedance

FM
Frequency deviation
Deviation indicator
Accuracy
Dristartion

External modulation
frequency range
External modulation
frequency response

AM

Modulation rate

Modulation meter
Pexnaracy

Distartion

External modulation
frequency range
External modulation
frequency response

Residual Modulation {S/M)

FM compornent

AM component

Preset

0.1 vo 30 MHz and 30 to 120MHz
G-digit digital indication

0.1 to 30 MHz; 100 Hz

30 1o 120 MHz; 1 kHz

withifiit 5x 107% + 1 count)
within t 5 x 107*

—10 to 120 dBu (0 dB=1pV, open terminal)
3-digit digital indication

within + 1 dB at 120 dBu

within = 1.5 dB [more than 0 d8)

within + 2 dB {less than O dBg)

505, VSWR less than 1.3

less than —30 dB

400 Hz, 1 kHz within £1%

approx. 10 kil

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

5, 10, 50 & 100 kHz full scale

1 to 120 MHz; + 10% of full scale

1 to 120 MHz; less than 0.1% for 75-kHz deviation
[demodulation band B0 Hz 1o 100 kHz)

20 Hr 1o 100 kH:

+ 1 dB |reference 1 kHz)

0 to 50%

&, 10, 50 & 100% full scale

+ 10% of full scale

0.1 vo 30 MHz, less than 1% at 30% modulation
30 vo 120 MHz, less than 3% at 30% modulation

20 Hz to 10 kHz

+ 1 dB {reference 1 kHz)

mare than 70 dB in 5/N for 75-kHz deviation

[FM linear detector: demodulation band, B0 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 cutput level,
*  Separately available memory unit, EPROM, can be ordered,

Miscellaneous
Power voltage
Peawer consumption
Size and weight

Agcessory

100, 120, 220, and 240 V
appros., 30 VA

A00IW] = 1DD(H] » I00[D]) mm
7 kg

putput cable 1[S04 BNC 3D-2V)
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2, Test Equipment Required

The following teast equipment is required for calibration
and servieing of the Model LSG-215A.
specifications are the minimum necessary for proper calib-

ration of this instrument.

The suggested

Taest Eguipment

Multimeter

Frequancy Counter

RF Millivoltmeter

AF Millivoltmeter

Oscilloscope

Distortion Meter

FM Linear Detector

AM Linear Detector

Sine Wave Generator

Spectrum Analyser

LEG=-215A

Minimum Spec.

Aeccuracy < 13

120MHz

120MHz bandwidth

+20dBm sensitlivity

1 - 5V sensitivity

20MHz bandwidth

10mV sensitivity

1kH=

120MHz

T5kHz deviation

30MHz

1kHz

1Vrma

120MHz



3, Calibration Procedure

# Calibration should be performed after a 30 minute warm-up
period. It should also be confirmed that the unit is

connected to the rated power line voltage.

# 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 eircuit 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.

FREQUENCY _ 100.000MH=
OQUTPUT - 1204Bp
MODULATION aOrF

METER RANGE 100

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 alightly
opposite direction to release tension of meter suspension.



3) Power Supply

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

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

Teat point Voltage Tolerance Adjustment
TP1(T-3062) +5V +4.75V to +5.25V -
TP2(T-3062) +15V | +14.7V to +15.3V | VR1(T-3062)
TP3(T-3062) -15V -14.7V to =15.3V -

Table-1

4) AF Oseillator

a) Set: MODULATION MOD ON
1kHz
AM

b) Connect the distortion meter to TP4(T-3062).
¢) Adjust VR6(T-3062) for minimum distortion.

5) PLL unit

a) Conneet the frequency counter to OUTPUT connector.

b) Adjust VC1(T-2793) for a frequency reading of 100,000MHz.

A) RF unit
a) Output Voltage Adjustment

- Connect the RF milliveoltmeter to QUTPUT connector wvia 50 ohm

termination.
- Adjust VR6(T-2980) for a meter reading of 0.5Vrms (+7dBm}.

b) FM Deviation Adjustment-1 (VCO)

- Set: MODULATION MOD ON
1kH=

FM

- Connect the FM linear detector to OUTPUT connector wvia
50 ohm termination.
e
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- Adjust FM contrel, screw driver adjustment on the front
panel, for a deviation reading of 75kHz on the FM linear
detector,

- The deviation reading should be between 70kHz and BOkHz
from 85MHz to 120MHz. If not, adjust L10(T-2980) to
obtain a deviation above mentioned.

- Apply the same procedure for VCO-3, -2 and -1, using the
adjustment shown in Table-2. (Adjust the FM control for

a deviation of T75kHz on the FM linear detector at esch
adjustment.}

VGO Frequency Deviation Adjustment
VCO-4 | B5MHz - 120MHs | 70kHz - SDkH; L10(T-2980)
VCO-3 | 60MHz - B4MHz | 65kHz - B5kHz | L9(T-2980)

VC0-2 | 42MHz - 59MH=z L8(T-2980)
YCO-1 | 30MHz - A1MH=z L7(T-2980)
Table-2

e) FM Deviation Adjustment-2

- Set: FREQUENCY 35MH=
MODULATION MOD ON
TkH=
FM

- COonnect the FM linear detector to OUTPUT connector via
50 ochm termination.

- Adjust the FM control for a deviation reading of 75kHz
on the FM linear detector. ( Do not touch while next
adjustment.) .

- Apply the same procedure for other frequeney points, using
the adjustment shown in Table-3

Frequency | Deviation | Adjustment
35MH= ThkHz FM control

" 52MHz VR1(T-2980)
72MHz VR2(T-2980) Tabls-3
100MH= VR3(T-2980)

-



d) Sprious

- 8Bet: FREQ RANGE E
MODULATION MOD OFF

- COonnect the spectrum analyszer to ODUTPUT connector via
40 ohm termination,

- Adjust VRS, VC1, 2 and L17 (T-2980) for minimum sprious
gignal.

7) METER RANGE

a) Gain Adjustment of Meter Amplifier

- Set: FREQUENCY 100.000MHg
MODULATION MOD ON
EXT
FM
METER RANGE 100

- Connect the sine wave generator te EXT MOD INFUT connector
and set the frequency to 1kHz, output veltage to 1Vrms.

- Connect the FM linear detector to OUTPUT connector wvia

50 ohm termination,

- Adjust FM control for & deviation reading of 75kHz on the
FM linear detector.

- Connect the AF millivoltmeter to TP5(T-3062).
- Adjust VR3(T-3062) for a meter reading of 5Vrma.
- Set: MODULATION MOD ON

1kHz

- Adjust VR7(T-3062) for a deviation reading of 75kHz on the
FM linear detector.

T
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b) FM Deviation Adjustment
- Set: MODULATION MOD ON
1kHgz
FM
METER RANGE 100

- Oennect the FM linear detector to OUTPUT connector via

50 ochm termination.

- Adjust FM control for a deviation reading of 70kHz on the

FM linear detector.
- Adjust VR4{T-3062) for a meter reading of 70kHsz.
50

- Set: METER RANGE

- Adjust VR11(T-3062) for a deviation reading of 35kHz on
the FM linear detector.

- Apply the same procedure for other METER RANGE, using the
adjustment shown in Table-4.

Indication of

FM linear det. | Adjubtment

METER RANGE

c) AM Modulation Adjustment

50 35kHz VR11(T-3062)

10 TkHz VR12(T-3062)

5 3;5kHz VR13(T-3062)
Table-4

- Set: FREQUENCY 10.0000MHz
MODULATION MOD ON
1kHz
AM
METER RANGE 100

- Connect the AM linear detector to OUTPUT connector via

50 ohm termination.




Adjust AM eontrol, secrew driver adjustment on the front
panel, for a modulation reading of 50F% on the AM linear

detector.
Adjust VR2(T-3062) for a meter reading of 50%.
Set: METER RANGE 50

Adjust VR8(T-3062) for a modulation reading of 25% on the

AM linear detector.

Apply the same procedure for other METER RANGE, using the
adjustment shown in Teble-5.

Indication of
METER HANGE Al 1inear det. Ad justment
50 259 VRB(T-3062)
10 5% VR9(T-3062)
5 2.5% VR10(T-3062)
Table-5
i)
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4. Troubleshooting Procedure

1) Check all contrel settings, because an incorrect setting can

make a good unit appear defective.
2) Some trouble can be sclved with proper adjustment.

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

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

5) Troubleshooting Chart

Power Supply & AF Oscillator "pc board ¥ T-3062

Check voltage of powar
supply 1, Io
45V
o W o3 ez
TF3 -15V
= iyaa
Check wavalorm at TPL ‘ 1c4
r\; = 15Vres no Q9. 10

e

Set:
MODULATIOR 1C3
TkHz  OM - Qs
FH 0oN n DG, 7
Check the meter indiecation
jytu
Check MODULATION works
correct
OR/OFF " IG5, &
400Hz 1kHz no K1-4
INT/ELT
FM/S AN

~10-



*po board

Initial Battinin

Enter following data

ADDRESS FREQUENCY LEVEL
oo ooooog 00

*Fda

Power off

=
Fower on

Check FREQUENCY and LEVEL
display

§ T-3060

MNote: (5A),

(20}, ete =

IC location on the
naln pe board (T-3060)

Fulse comes out at pin 10

FREQUERCY LEVEL
000000 00

1c13(29). 23(2D}. 24(3K)

of IC60(54) when power on 28{1L). 52(4B}, GO(5A)
*ren
. IC{5(3L), 49(1v),
Fulae comes out at pin 23
of IC61(2N) when power on ET{BEEl SﬁE;E; ;

*rus

I IC49(1v), 51(3A), 64(3N)

*pe board # T-3060

Check MOD ON/OFF laamp
on-afl with the key

L

IC23(2p

4 5353:!. T5(5E),
TEH(ID),

{Y!l

Check 400Hs/1kHs lamp
on-of f with the key

7

Check EXT lamp on-off with
the key
*ruu

Cheak FM, AM lamp on-off
with the key

-

Lils]

]

;;—{ 1067(36), B1(3F), B4(6E) f

ICT5(5E), B1(3F)

IC78(LD), B4(GE)

Cheek STORE and RECALL

IC42(30), S0(3B), 74(5D),

oparatlion for HODULATION
function

TE(3ID}, BI(IT)

Control Cirecuit (Frequency)

DIGIT indicator movas when
DIGIT SELECT key ia

depreasssd
*yiu

FREQUENCY indication

*pec board

:3~{ 162730, 29(6Y), 30(61) _]

# T-3060, T-2365

IC14(3T),

contrel is rotated

o

changes when FREQ UP/DOWN =

(4P}, 16(4N),
17(4R}, 13(&&1. 19(4T),
20(48), 25(5%), 37(3v),
3g(2r)

Decimal polnt moves when

ICL6{4A) . 53(3c), T6(3D),
TE(4D)

FREQ RANGE key is

bayond the RANGE

deprossed ne 1 ogig, 15
i
Uppﬂr 2 digit area licker 161[53}. 2{5F)
h FREQUENCY 1 t
it g Eeid no | 105, 9 (T-2965)

= =
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Control Cireuit (Level) *pe board # T-3060, T-2965
Fulsa comms out at pin 15 IC42(3H) pin 4
lﬂggrﬂrigﬂﬂﬂ kays wark * of IC21(4U) when the key 26(3T) gin i, 3
oo 1a depressed E 11{3?} pin 3
ree 106 pin 4
7 pin 4
9
(T-2965)
o " 1imit of No pulss comas out from
e e et DS PR |, [T o
i 204By whan the kay is 4
Uppar 1limit = 1204B8p dapressad (T-2965])
*yes
Check lowvar limit of
1008 DONN key ICE P e e
Lowsr limit = -1048u S (T-2965)
+yas
Fulae comes out at pin 15
14B UB/DOWN control 3 IC27({30) pin 11
=t of IC22{4{V) whan the
works correct o sentrcl Lh patibed 2{!53!] pin 11
yaa +3us
Level at pin 5 of IO22(4V¥) Icg pin 3. 4, 10, M
ie low (T-2965)
} 5
TC22{4V}
Ic3, 2
{T-29365)
Cheok upper and lowar
1imit of display with 1c22(LV)
1dE UP/DOWK control —+—1 108 pin 3, 4, 10, 11
Upper limit = 120dBy 4 {T-2965)
Lower limit = -10d4Ep
Control Circult (Hemor *pe board § T-3060
Sat:
Depress RECALL ka
BEGIK ADDRESS i}
EHD ADDRESS 10
Depress ADDRESS RESET key
iyas
16 M), 45(3L), B5(5L).
ADDRESS LED indicates 0E_J;g‘ Eiﬁgn:

P

fotate ADDRES3 DEG/INC
aantrol to clockwlse

e

Address indication ip
changead

Pulae comes sut at pin 3

of IC52(4B) when the
control is rotated

TCLE(4A), S1(30), SB(GA),
GO(SA)

yea

P

IG24(3K), £403M), &5(3L),
B7[4L), B8(4M), 89(57).
go{ak), 91(4J), F2(5K)

e for




!

Enter following data
ADDRESS FREQUENCY LEVEL
00 000000 00
o 111111 11
oz 222232 22 ICRS(3L), 49(1v}. 54(1M).
03 333333 33 - 55[11}, s&(10), 51}2! '
04 preyees 44 [no 62(21), 66(2K), 67(3G),
05 555555 55 71(2L)
0é bbbEGE &b
o7 TI7777 77
08 BEBEEA 88
o9 999999 9
}jas
{ Dapress SET key
yoE
Address indication
inereamants whan STORE - ]ﬂ;gggf . gf gﬂg' 54(1m),
key is depressed e Y
"
Cheeck the stored contenta 1c9(3P), 10(3q), 13(29).
with RECALL key no 83(3J)
Ten-key Board *poc board § T-3060
Sat:
Deapress LOCAL key
Dapreas FREQ kay
K
»
BCD code comes out at .
Freguency dats can be . pin 9(MSB), 7, 5, 3{LsB) | _ | 1C6L({3N), 6B{4C), &9(5B),
entered with key board [nf of IC64(3IN) when datas 1@ [no T2(5¢C)
entered by the key board
iyiu
Pulse comas out at pin 10
" 1c27(30), 58(6A). 59(6D),
= éf::izgi&“h'“ the key oS 69(58), 73(2F)
¥o8
Fulese changes at pln 10,
11, 12 of IC62(2]) when [—e—| ICB2(2]), 65(20), T3{2F)
the key ia depressed i

[]
1 5

Fulpe comes out at pin 10
of IGT1(2ZL) when tha key

i b e 1cus(an), 66(z0), 71(2n) |
0.5u8 r
FLL]
"
FHIIQIQDIII out at pin 7
of IC54(1M) when the key | = | IG45(3L), 49(1¥), 5401H),
1s depreased no 55(1T). sé(1m)
H==J5p$ J
FCL
Cheek the data is latched TC15(4F 16(4H), 17(4R)
at following point i 2 ,
1G15({4P), lﬁfli;. 17(4R), [no ;1%53;. 19(4T). 20(4i8)
18(49), 19{4T), 20(i8)

o e
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FLL unit

Sett: FRAEQUENCY
E KANWGE 10MHz

yaa

Cepnect frequency counter
to output connector of
RF UNLIT

Fragquency reading = 10HHz

yea

Set: FREQUENCY

A RANGE 100MHz
Frequency reading = 100HH=

Check wavaform at pin 13

of IC3
rl}ﬁﬂﬂt

‘rrﬂﬂ

Apply 10HHz, -10dBm eignael

from 2530 to RF input conn-
eotor of the unilt

pe

Check waveforsm at pin 12
of IC13

SHHz

T
[ Py

ir"

Chack waveform at pin 11
af IG23
e WDmE

Q14, 15, 17, 18
IC128, 134,C, 144

irna

Connect dual trace
oacllloacops to
pin 8 of ICH === CHI
pin 1 of ICT =-=- CH2
Change the freguency of
tast slgnal generator
10HH: +100kHz
Leavals changed batwaan
Hi and Lo mlternately

IC13B, 15, 16A, I7-231

iru,

Gennact oneilloscope to
pin & of ICB
Change freguancy of teat
algnal generator
100MHz +100kH=z

Level changes batween
HIV and #14V

1C4-7, 10E, 25D

Qi1b, 18, 19

IC11, 12k, 14B

=

IC5A, B, 12, 24-26
Q3. 4




AE upit

Sat:
FREQUENCT A RANGE 100HHz
GuTPUT 120d By

connect the RF sillivelt-
nater to output connectar
of the unit vie 50 ohn
termination

Voltage reading = +7dBa

yag

Conneat fraguency counter
te output connecter of
the unit

Fraquancy reading = 100MHz

iyea

Satit
FREQUENCE A RANGE 72MH=z

+ruu

Et—{ﬂenuvn 71 {service juupetlJ

Yoltage at collector of
QB ia =15V

o

yea

b

Check signal at emitter of
Q32 by aspectrum analyser

Frequency = 100HHz
Voltags = -104dBm

}399

Check signal at emitter of
qas

Fregquency = 100HHz

VYoltage = +5dBm

o

39, 4

no

FeE

K1=%

Sy

Voltage at collector of

Fraguency reading = 72HH=
VYoltnge reading 2 +7dBm

_"ll'E!

r

Bati
FREQUENCY A ARANGE 52HHz

Fraguency reading = 52MHE |no

Voltage reading = t7dBn

¥ag

Q7 ia =15V

L]
";" F

Check aignal at emitter of
Q3

Freguency = T2ZMHz
Voltage = -10d4Bm

3, T

ER

Qid,. 15.

Voltage at collactor of
g6 i =15V

e

Chack signal at enitter of
gé

Fraguency = 5ZHH=z
Yoltage = -104Bm

PLL unit

=15
L3G-2154

h g2, &
o 1 212, 13
no PLL unit




Set: }

FREQUENCY A RANGE 35MHz

Frequency reading = 35HHz
Voltage reading = +7dBm

yas

Set:
FREQUENCY B RANGE 10MHz

Frequancy reading = 10MHz
Voltage reading = +7dBe

yeu

Connect RAF millivoltmeter
to output connector of
the wnit via 50 ohm

termination

The [latness should be
within #14B

Voltage at collector of
Q5 im -15V

no III!HIIII"'

Tyes

Check signal at smitter of
gig

Fraquenay = 3I5MHs
Voltags = -10dB=

Qio, 11, 18
no | PLL unit

*:-.

Check signal at emitter of
Q3z
Fraquency = 95MHz

|

—-—I Q4. B, 16, 17, 32 I
no

g7

Check eignal at R28
Frequensy = B5HHz

i,a.

Check signal at emitter of
Qs

Fregquenay = 10MHs

= X1
0o Q33-36

" M1
no Q28-30, 37, 38

Qid, 45
034
Ic2

—16-



DIST
TP4 VRE

VR7
08C LEVEL
(FM DEV)

Front panel

HETER IHWDICATIOH

=
i
(=]
L
[=1
|

VC11 50kHz| Y
PM | VC12  10kHs :
VG113 Skiz

—
L

VR10  2.5%]
AM | VR9 5%
| YRS 25%

L/

-LL=

¥41le-D81T

qusmgsnlpy Jo uoTywdoT *§

POWER sUPLLY] ~ || —@ FM DEVIATION-2
VAT  +15V (75%Hz)

\

ELL unit
TF3 =15V . VE1  52MHz
TP2 +15V —E:

L—— WVR2 T2HH
TP1__ 45V | A I@,_ﬂ-’-—-"""ﬂf.— :

VR3 100MH=z
TP5

YR3

METER
AMP GATN

VR
FM DEVIATION J
' VRZ N
AM MODULATION - Vel
7] (2) (ot —t—"|REF 03¢
=

710 A

A LA NN

vc2[VR5|L17 Ve L10 | L9 Le | L7
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=
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