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Figure B

NOTE: When you install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it dif-

ficult to solder the leads to the foil. -

QyLATl()N
77

=

Figure F

Figure C

NOTE: As you mount a control on the
circuit board, solder its lugs to the foil
and cut off the excess lug lengths.

NOTE: Press the trimmer leads into
the circuit board up to the lead ridge.
If there is no ridge, push the trimmer
body against the circuit board.

E)

RIDGEZ

Figure G

Figure D

NOTE: Press an SGC5282 transistor
(#417-269) into a TO-5 style heat
sink. Place a spacer on the transistor
leads.

HEAT SINK

Jv
t

@ TRANSISTOR
SPACER

TRANSISTOR

NOTE: Before you mount an inte-
grated circuit socket, make sure all
the pins are straight. Then, as you
mount the socket, make sure all its
pins are through the foil before you
solder them. Then solder the pins to

Figure H

NOTE: The indexed (pin 1) end of
inline integrated circuits may be
marked in a number of ways such asa
notch, triangle, dot, the numeral 1,
etc.

PIN 1 PIN 1

Be sure to install each IC so its pin 1
-end is toward the index mark on the
circuit board.

Before you apply downward pres-
sure to an integrated circuit, make
sure each IC pin is centered in its
proper socket hole. Handle IC’s with
care, as their pins are very easily
bent.

PIN 1

SOCKET

NOTE: An IC puller has beeen in-
cluded with this kit so you do not
bend the pins in case you should
have to remove an IC from its socket.
To use the puller, insert its foot be-
neath the IC; then gently rock the tool
back and forth to lift the IC.

@@n@% \5}/‘

Figu
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index ma
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shown. B
tabs. The
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Figure L

Figure ]

NOTE: When you install the follow-
ing integrated circuits, match the
index mark on the IC with the mark
on the board. Push the IC leads
through the holes in the board. Then
secure the IC’s with 2-56 hardware as
shown. Be careful not to twist the IC
tabs. Then solder the IC leads to the

foil.
@ 2-56 x 1/4"

? § screw

@LOCKWASHER

@ @9 256 nuT
&

NOTE: Tantalum capacitors may be
marked two ways, as shown. When
you install a tantalum capacitor, be
sure to match the positive (+) sign,
color dot. orred end with the positive
(+) marking on the circuit board.

MAY BE MARKED WITH
POSITIVE (+) SI1GN
OR COLOR DOT

POSITIVE
(+}

POSITIVE
N\MARK(+)

COLOR
DOT
OR

Figure P

Figure S

Figure K

NOTE: When you install electrolytic
capacitors, be sure you match the
positive (+) lead on the capacitor
with the positive (+) marking on the
circuit board. NOTE: The capacitor
may be marked only with a negative
(=) mark.

POSITIVE
(+) MARK

D SMALL
///// ROUND
’,,,;/) CONTROL

NOTE: Push a terminal pin into the
top of the circuit board until the stop
ridge is flush with the board. Then
solder the pin to the foil.

STOP

@/R'DGE SOLDER

s 222

L
FOIL SIDE OF SOLDER

CIRCUIT BOARD

Figure R

Figure T

1000Q
(1K)
CONTROL

NOTE: To install a socket pin, insert
it until the ridge is against the board.
Use a pencil eraser to press the pin
into the hole. Make sure the pin is
straight; then solder it to the foil.

SOCKET
PIN

rrrid Yz

SOLDER




Figure E

Figure A

—
NOTE: When you install a transistor,
space or tab of the transistor as shown,
wide space, or tab outline on the circ
correct transistor leads into the corre
Unless otherwise stated, position the
circuit board, solder the leads to the f
lead lengths as you install each transi

NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. A DIODE WILL NOT WORK IF
IT IS INSTALLED BACKWARDS.

[FQVBANDED
i END
!

NOTE: HEATH PART
NUMBERS ARE STAMPED
ON MOST DIODES.

—_—
OR

pPEges

SOLID.BODY
=

>~
BANDED END
»

=3
GLASS ™
Bopy COLORED
END

NOTE: If your diode has a solid body,
the band is clearly defined. If your
diode has a glass body, do not mis-
take the colored end inside the diode
for the banded end. Look for a band
painted on the outside of the glass.

®

f-ndl

TAB

LOCATING
TAB




-

install a transistor, first align the flat, wide
transistor as shown, with reference to the flat,
+ outline on the circuit board. Then insert the
leads into the corresponding marked holes.
stated, position the transistor 1/4” above the
er the leads to the foil, and cut off the excess
u install each transistor.

: ®

FLAT
¥ SIDE

NOTE: The ferrite bead may not be
installed on the source lead. Refer to
the installation step.

WIDE
SPACE

FERRITE
BEAD

Press a 2N3251 tansistor (#417-879)
into a small heat sink as shown. Then
placeatransistor spacer on the leads.

.

RANSISTO
SPACER

@

WIDE
SPACE
FLATﬂ
WIDE
FERRITE SPACE
BEAD /

NOTE: The ferrite bead may not be
installed on the emitter lead. Refer to
the installation step.

FLATﬂ
FERRITE

BEAD < ZhJa\c 1fa-
e\

FLAT

®

NOTE: The ferrite bead may not be
installed on the emitter lead. Refer to
the installation step.
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TEST CHART #1 =5-VOLT POWER SUPPLY

NOTE: All measurements are made on the generator circuit board.

¢

To Page 18

Is the pilot lamp illuminated? NO Is there approximately 13.2 volts AC across holes U and Z? NO Examine the power transfon
YES @Ly Then repeat Test #1.
Disconnect the red wire from hole AC. the blue wire from hole AD, and the two Examine lamp PL1.
jumper wires iabeled TP7 and TP8.
U Then repeat Test #1.
Is there approximately +8 volts DC at pin 1 of 1C1027 NO Examine diodes D106 and D107, and capacitor C109. Are any defective? NO Lift one lead of resistor R109
%& YES
Replace the defective component. Reinstall R109.
v Then repeat Test #1.
F there approximately —8 volts DC at pin 4 of 1C103? NO Examine diodes D105 and D108, and capacitor C111. Are they defective? NO Lift one lead of resistor R10
QE% YES
Replace the defective component. Reinstall R109.
v Then repeat Test #1.
Is there + 5 volts DC at pin 2 of IC1027 NO Lift one lead of resistor R109. Is the voltage at pin 2 of IC102 +5 volts? 9 Examine capacitor C112. Is
ey
Replace C112. Is there +5 v
Reinstall R109.
Then repeat Test #1.
Is there —§ volts DC at pin 3 of 1C103? NO Examine capacitor C113. Is it defective? NO Replace IC103.
<59 YES Then repeat Test #1.
Replace C113. Is there —§& volts at pin 3 of IC103? NO Replace 1C103.

Then repeat Test #1.




xamine the power transformer, and line voltage switches SW4 and SW5.

hen repeat Test #1.

ft one lead of resistor R109. Is the voltage at pin 2 of IC102 +5 volts?

Replace IC102 and reinstall R109

YES

leinstall R109.

hen repeat Test #1.

&~

Then repeat Test #1

ift one lead of resistor R109. Is the voltage at pin 2 of IC102 — 2.23 volts? NO Replace IC103 and reinstall R109.
YES Then repeat Test #1.

leinstall R109.

hen repeat Test #1.

ixarmine capacitor C112. Is it defective? NO Replace IC102 and reinstall R109.
YES Then repeat Test #1.

eplace C112. Is there +5 volts at pin 2 of 1IC102? NO Replace 1C102 and reinstall R109.

YES

teinstail R109.

hen repeat Test #1.

3eplace IC103.

hen repeat Test #1.

eplace 1C103.

hen repeat Test #1.

Then repeat Test #1.

Page 17



From Page 17

NOTE: Never connect the positive or negative supply to a circuit without its

complement suppily.

Reconnect the two jumper wires you previously removed, to TP7 and TP8.

<

Is the supply voltage at TP7 +5 volts DC and —5 volts DC at TP8?

NO

YES

Reconnect the red wire to hole AC, and the blue wire to hole AD.

<

Is the supply voltage at TP7 +5 volts DC and -5 volts at TP8?

YES

The =5-volt power supply is functioning property.

There is a defective component in the generator circuit that is overloading the
+5-volt power supply.

There is a defective component in the sweep circuit that is overloading the +5-volt
power supply.




Page 18



TEST CHART #2 =+=23 AND =15-VOLT PO\

NOTE: All measurements are made on the generator circuit board.

N4

NOTE: When you disconnect a supply line. always disconnect its complement

supply hne

Is there + 23 volts DC at hole D (orange wire) and - 23 volts DC at hole E (green

NO Disconnect the orange wire from hole D and the green wire from hole E. Is there | NO Is there approximately 3¢
wire)? +23 volts at hole D and —23 volts at hole E?
QE? YES
Examine capacitors C10
There is a defective component in the output circuit that is overloading the the defective component
+23-voit power supply. After you correct the problem, reconnect the orange wire
at hole D and the green wire at hole E.
R
The =23-volt power supply is functioning properly.
Is there + 15 volts DC at hole L (white-red wire) and — 15 volts DC at hole T NO Disconnect the white-red wires at holes L and N, and the white-blue wires from
(white-blue wire)? holes T and S. Then remove the jumper wires labeled TP5 and TP6. Also remove
the two short jumper wires near BAL control R107. NOTE: These two jumpers are
labeled TP9 and TP10 in Figure 3.
YES .
The = 15-volt power supply is functioning properly. v
Is there + 15 voits DC at hole L and - 15 volts DC at hole T? NO Disconnect the socket fror

%3

+15 volts DC at hole L ar

Examine transistors Q1 an
nect the sockets.

Then repeat Test #2.

To Page 20



POWER SUPPLIES

Is there approximately 38 volts AC across hoies A and C. NO Examine the power transformer. and line switches SW4 and SW5. Replace the

defective component.

YES
~

Examine capacitors C101 and C104. and diodes D101 through D104 Replace
the defective component.

Reconnect the orange wire at hole D and the green wire at hole £ Is there +23 NO To

volts DC at hole D and —23 volts DC at hole E? Page 21

Jves
AN
N
—
Disconnect the socket from transistor Q1 and the socket from transistor Q2. Is NO Examine capacitors C102 and C103. and controls R107 and R108. Are any NO To
+15 volts DC at hole L and — 15 volts at hole T? - defective? Page 21
YES Q %
Examine transistors Q1 and Q2. After you replace the defective transistor, recon- Replace the defective component. Is there + 15 voits DC at hole L and — 15 volts NO To
nect the sockets. DC at hole T? Page 21
Then repeat Test #2. QES
To
Page 21
Reconnect the sockets to transistors Q1 and Q2. Is there + 15 volts DC at hole L NO To
and ~15 voits DC at hole T? Page 21

Page 19



From Page 19

There is a defective cof

Reconnect the short jumper wires at TP9 and TP10. Is there + 15 volts DC athole | NO

L and - 15 volts DC at hole T? +15-volt supply line yo
YES

Reconnect the jumper wires at TP5 and TP6. Is there + 15 volts DC atholeLand | No There is a defective com

—15 volts DC at hole T?

+15-voit supply line you

YES

With an ohmmeter, locate the white-blue wire coming from the output circuit board
(hole R). Connect the free end to hole T on the generator circuit board. In a like
manner, connect the white-red wire from hole P to hole L.

4

Is there + 15 volts DC at hole L and ~15 volts DC at hole T?

0

&,

YES

Reconnect the remaining white-red wire to hole N and the remaining white-blue

wire to hole S.

Is there +15 volts DC at hole L and —15 volts DC at hole T?

S

NO

The = 15-volt power supply is functioning properly.

There is a defective ¢
= 15-volt supply line yo
.

There is a defective co
*+15-volt supply line you

—



Page 20

There is a defective component in the generator circuit that is overloading the
+15-volt supply line you connected.

There is a defective component in the generator circuit that is overloading the
= 15-volt supply line you connected.

There is a defective component in the output circuit that is overloading the
= 15-voit supply line you connected.

There is a defective component in the sweep circuit that is overtoading the
*15-volt supply line you connected.




From There is a defective component in the output circuit that is overloading the
Page 19 +23-volt power supply.

From
Page 19

From

Page 19 Replace integrated circuit IC101.

From
Page 19

From

Page 19 m—m——— Examine transistors Q1 and Q2. After you replace the defective transistor, recon-

nect the sockets.

Then repeat Test #2.
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TEST CHART #3 GENERATOR

NOTE: All measurements are made on the generator circuit board, unless other-

wise noted.

Is there a tnangle waveform at hole AS (yellow wire)?

Y E&

Monitor the voltage at hole AK (brown) as you turn the front panel FREQUENCY
control. Does the voltage change from —5.39 to ~ 11.47 volts DC as you turn the
control from minimum to maximum frequency?

N

&

Examine voltage control ¢

Then repeat Test #3.

YES

Monitor the voltage at hole AN (green) as you turn the front panel FREQUENCY
control. Does the voltage change from +5.39 to +11.47 volts DC?

O

Examine inverter IC105.

N

YES

Then repeat Test #3.

Is the voltage at the emitter of transistor Q101 +5.39 volts DC?

[¢}

Examine current source |

&

1

&

Then repeat Test #3.

Is the voltage at the emitter of transistor Q102 —5.39 volts DC?

Examine current source |

YES

Unsolder and lift the lead of resistor R184 that is connected to hole AY in the circuit
board. You will use this free lead to verity the operation of the diode bridge.

-

&

Position the front panel switches and controls as follows: FREQUENCY switch —
10'. FREQUENCY controt — just below .3. SYMMETRY switch — IN. and
SYMMETRY control — center of rotation.

<

Monitor the voltage at TP1 and connect the + 5-volt DC supply to the free lead of
resistor R184 with a jumper wire. Does the voltage at TP1 raise to +3 volts DC?
Reconnect R184 to the —5-volt DC supply. Does the voltage at TP1 drop to —3
volts DC?

NO

Then repeat Test #3.

Disconnect the wire from
Does the voltage at TP1

The clamp circuit on the:
nect the wire at hole AR

Is there a square waveform at hole AZ (brown wire)?

Examine diodes D122 through D124, and transistors Q111 and Q112

&

The generator circuit functions properly.

Then repeat Test #3.




Examine voltage control amplifier 1IC104.

Then repeat Test #3.

=xamine inverter IC105.

I'hen repeat Test #3.

Examine current source IC106 and Q101.

Then repeat Test #3.

Examine current source tC107 and Q102.

Then repeat Test #3.

Disconnect the wire from hole AR (violet). Then repeat the previous procedure.
Does the voltage at TP1 respond as described?

YES

The clamp circuit on the sweep circuit board is not functioning properly. Recon-
nect the wire at hole AR. Then refer to Test #6.

NO

Q103. Then reconnect the violet wire at hole AR.

Examine the diode switch composed of diodes D109 through D117, and transistor

%

Alternately connect the +5 and —5-volt DC supplies to resistor R184. Does the
voltage at pin 2 of transistor Q105 alternate =3 volts DC as you apply =5 volts?

YES

NO

Page 22

To
Page 23

To
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From
Page 22

From

Page 22

| Examine transistors Q103 and Q104.

\

Alternately connect the +5 and —5-volt supplies to resistor R184. Does the | NO Examine transistor Q105.
voltage at pins 7 and 10 of transistor Q105 alternate ¢ 3 volts DC?
dresp
Alternately connect the +5 and —5-volt supplies to resistor R184. Does the NO Alternately connect the +5 and —§6-volt supplies to resistor R184. Does the

voltage at hole AU (white wire) alternate approximately =0.9 volts DC?

YES

voltage at TP3 aiternate between +4.5 volts or greater, and +0.8 volts or less?

YES

Reconnect the free lead of resistor R184.

Then repeat Test #3.

Alternately connect the +5 and —5-voit supplies to resistor R184. Does the
voltage at TP4 alternate between +0.8 volts or less, and +4.5 volts or greater?

YES

NO

NO

Altern

voltag

Exam

Then |




s the | NO
less?

s the

ater? NO
_—

Examine IC108.

Alternately connect the +5 and —5-volt supplies to resistor R184. Does the
voltage at the callector (C) of transistor Q107 alternate +5.6 volts DC?

0>

YES

Examine transistors Q108 and Q109.

Then reconnect the free lead of resistor R184, and repeat Test #3.

Examine diodes D119 and D121, and transistors Q106, @107, Q108, and Q109.

Then connect the free lead of resistor R184, and repeat Test #3.
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TEST CHART #4 SINE SHAPER

NOTE: All measurements are made on the output circuit board.

<

NO

Is there a distorted sine wi

Remove inductor 1201 fror

Is there a triangle waveform at TP1 (lead of resistor R201)? NO The main generator is not functioning. Go to Test #3.
T
YES
is there an undistorted sine waveform at the other iead of resistor R201? NO Is the sine waveform distorted because of DC offset and clipping?
YES YES
Examine zener diode D201.
Then repeat Test #4.
Is there a sine waveform at hole C (blue wire)? :O/

YES

Can you adjust the sine shaper circuit to meet distortion specifications at hole C
(blue wire)?

NO

YES

The sine shaper is functioning properly.

Examine diodes D202 through D214 for an open condition.

Then repeat Test #4.

Examine transistors Q201,
output of emitter follower {
ground. D201 is used to 11

Reinstall L201. Then repes




s there a distorted sine waveform or triangle waveform? NO Examine transistors Q206 and Q207, and resistor R201.
YES Then repeat Test #4.
3emove inductor L201 from the circuit. Is the distortion removed?. NO Can you vary the emitter voltage of transistor Q204 with control R2167 NO
YES YES
Examine transistors Q201, Q202, and Q203, and zener diode D201. Note that the
output of emitter follower Q201 is offset approximately 5 volts above reference
ground. D201 is used to remove the offset. Can you vary the emitter voltage of transistor Q209 with control R245? NO
deinstall L201. Then repeat Test #4.
i YES
Examine the junction of the following diode pairs: D202-D208, D203-D209,
D204-D211, D205-D212, and D206-D213. The waveform shoulkd be centered
over oscilloscope reference ground and each half-cycle should be of equal
amplitude.
Is each half-cycle of each waveform of approximately equal amplitude? NO

YES

Replace the clamp diode at the junction that is excessively attenuated and offset.
If the waveform is above reference ground, replace D208, D209, D211, D212, or
D213. If the waveform is below reference ground, replace D202, D203, D204,
D205, or D206.

Reinstall L201. Then repeat Test #4.
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Examine transistors Q204 and Q205.

Reinstall L.201. Then repeat Test #4.

Examine transistors Q208 and Q209.

Reinstali L201. Then repeat Test #4.

When you turn control R245 (POS PEAK), isthe waveform amplitude appreciably
affected?

NO

When you turn control R216 (NEG PEAK). is the waveform amplitude appreciably
affected?

YES

YES

Replace the positive clamp diode at the junction that is defective: D208, D209.
D211, D212. or D213. NOTE: Diodes D207 and D214 can also show similar
characteristics.

Replace the negative clamp diode at the junction that is defective: 0202, D203,
D204, D205, or D206.
NOTE: Diodes D207 and D214 can also show similar characterisucs.

Reinstall L201. Then repeat Test #4.

Reinstall L201. Then repeat Test #4.




le appreciably

D202. D203,

iCS.

NO

Examine diodes D207 and D214

Reinstall L201. Then repeat Test #4
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TEST CHART #5 OUTPUT AMPLIFIER

NOTE: All measurements are made on the output circuit board, unless otherwise
specified.

¢

NOTE: Because the output amplifier circuit is composed of DC coupled amplifiers
with feedback. fault isolation will be difficuit. A small imbalance in the circuit can
cause a large imbalance at the output. In addition, a defective device can cause
large deviations throughout the circuit.

]

Is there a sine waveform at TP2 with an amplitude of approximately 6 volts

peak-to-peak? NO If no signal is present, refer to Test #3 and verify the operation of the generator.
YES
Is there a sine waveform at the junction of resistors R269. R271, and R275 with an NO Turn the FUNCTION switch to GATE, and the TRIG LEVEL control fully
amplitude of approximately 20 volts peak-to-peak? clockwise.
= It
Is the voltage across resistor R273 approximately 6.15 volts DC? NO Examine zener diode
YES Then turn the FUNCT
Is the voltage at hole F O voits? NO Examine tne OFFSET
YES Then turr the FUNCT
Is the DC voltage at pin 12 within 5% of the DC voltage at pin 8 of transistor Q2117 . .
NOTE: Pin 12 is at the case tab, and the pin numbers decrease as you count | NO Examine transistor Q
counterciockwise.
Then tuii: the FUNCT
YES L
. —
Isthe DC voltage at the junction of resistors R265, R266, and R267 approximately . )
E: 4
0.7 volts above the DC voltage at pin 12 of transistor Q211? NO xamine transistors (
Then turn the FUNCT
YES
Monitor {he voltage at the junction of resistors R269, R271, and R275. Can you .
adjust control R264 to produce approximately O volts DC? NO Examire diodes D21¢
Then turn the FUNC’
YES
Turn the FUNCTION switch to LINEAR SWEEP, the SWEEP switchto 1 SEC, and
the SWEEP VARIABLE control fully clockwise (CAL).
Is there a sine waveform at the OUTPUT connector with an amplitude of approxi- [~ )
NO Examine the attenuator network.

mately 20 volts peak-to-peak?

YES

The output amplifier is functioning property.

Then repeat Test #5.




Examine zener diode D215 and transistor Q216

Then turn the FUNCTION switch to CW and repeat Test #5

Examine the OFFSET switch

Then turr. the FUNCTION switch to CW and repeat Test #5.

Examine transistor Q211.

Then tuin the FUNCTION switch to CW and repeat Test #5.

Examine transistors Q212 and Q213.

Then turn the FUNCTION switch to CW and repeat Test #5.

Examire diodes D216 and D217, and transistors Q214 and Q215.

Then turn the FUNCTION switch to CW and repeat Test #5.
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TEST CHART #6 SWEEP GENERATOR AND CONT

NOTE: All measurements are made on the sweep circuit board unless otherwise
noted.

LINEAR RAMP

Turn the FUNCTION switch to LINEAR SWEEP and the FREQUENCY switch to

10

Is there a 0 to 4.5 volt ramp waveform at hole AN (orange wire). NO Monitor the voltage at pin 6 of voltage controlier IC301. Canyou adjustthe voltage | NO Examine IC301.
between +7 and + 12 volts DC with the front panel SWEEP VARIABLE control?

QE% Then repeat Test #6.
YES

Clip the test resistor (27 k(}) between TP1 and TP2. Can you adjust the voltage at NO Can you adjust the voltage a
hole AN from approximately 0 to 4.5 voits DC with the SWEEP VARIABLE
control?
YES
Examine the follower circuit ¢
TRIGGER Leave the voltage set at 4.5 volts. Then repeat Test #6
Turn the FUNCTION switch to GATE. v
v |
Monitor the voltage at pin 4 of comparator IC303B. Does the voltage switchfroma | NO Does the voltage at pin 2 of comparator IC303B increase from —0.5 10 +0.5 volts ‘[jo> Examine diodes D302 and
TTL level O to a TTL level 1 as you turn the TRIG LEVEL control clockwise? as you turn the TRIG LEVEL control clockwise? —
Then repeat Test #6.
YES YES
Turn the TRIG LEVEL control fully counterclockwise. Examine 1C303.
v Then repeat Test #6.

Is there a +6 to —6-volt square waveform at hole Z (white-yellow wire)? NO >} The main generator sync output is missing. Refer to Test #3.
YES
Is there a —8.9 to —5.9 volt triangle waveform at hoie AC (white-green wire)? NO Disconnect the wire from hole AC. Is the triangle waveform on the wire? NO There is no main generator oL

#3.

YES

5
&

Examine transistor Q307. Reconnect the wire at hole AC.

Then repeat Test #6.
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CONTROL

xamine IC301.

hen repeat Test #6.

an you adjust the voltage at TP1 between 0 and 4 volts DC? NO Is the voltage greater than 4.5 volts DC regardless of SWEEP VARIABLE control | NO To
setting? Page 29
resp
QES
xamine the follower circuit composed of transistors Q303, Q304, and Q308.
hen repeat Test #6.
“xamine diodes D302 and D303.
hen repeat Test #6.
! To
Is there a TTL level 0 at pin 9 of comparator IC303A? NO
Page 29
YES
st Remove the test resistor and connect a jumper wire between TP1 and TP2, Is NO To
there a TTL level 1 at pin 9 of comparator IC303A? Page 29
1ere is no main generator output. Reconnect the wire at hole AC and refer to Test
3.
YES
Monitor pin 6 of monostable IC304 and remove the jumper wire from TP1. Does NO To
the voltage shift from a TTL level 1 to 0, and back to a level 1 after approximately Page 29
10 mS?

YES

Remove the jumper wire and repeat Test #6.
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Is pin 9 of flip flop IC305B at a TTL level 07 NO Is pin 13 of IC305B at a TTL level 0? NO Is pin 1 of gate 1C309C
YES YES
Turn the FREQUENCY switch to 10%. Examine {C305. Examine 1C309.
Y Then repeat Test #6. Then repeat Test #6.
L .
Is there a TTL level square wave at pin 3 of gate 1C308C? ] NO Is there a TTL level square wave at pin 2 of IC308C? NO Examine diodes D304 ar
YES YES Then repeat Test #6.
Examine 1C308.
Then repeat Test #6.
Is the voltage at hoie AB less than —6 volts DC? NO is there a triangle waveform on the emitter of transistor Q307? NO Is there —15 volts DC on
YES YES
NOTE: With the ctamp circuit in this condition, the main generator is unclamped. Examine diode D307. Examine transistor Q307.
Y Then repeat Test #6. Then repeat Test #6.
Turn the TRIG LEVEL control fully clockwise. Is the voltage at hole AB approxi- | NO Is there approximately —7.5 volts at the base of transistor Q306? NO Is there approximately —f
mately +0.6 volts?
YES
YES
Examine transistor Q306. Examine transistor Q305
Tumthe FUNCTION switch to LINEAR SWEEP, the SWEEP switch to 1 SEC, and
the SWEEP VARIABLE control fully clockwise (CAL). Then repeat Test #6. Then repeat Test #6.
Monitor pin 5 of gate IC308D and quickly press and release the TRIG pushbutton | NO Monitor pin 5 of flip-flop IC305A and quickly press and release the TRIGGER Examine 1C305.
switch. Does the voltage change from a TTL level 1to a0, and then backtoa t pushbutton switch. Does the voltage change from a TTL level O to a 1. and then
after approximately one second? back to a O after approximately one second? Then repeat Test #6.
YES QEy
Tum the TRIG LEVEL control fully counterclockwise (AUTO TRIG) and the Examine 1C308.
SWEEP switch to 10 mS.
v Then repeat Test #6.
Is there a +3 to 0-volt ramp at circuit board pin P? NO Remove the jumper wire from pin P. Is there a +3 to 0-volt ramp at pin P? NO Examine inverter, leve! shi

YES

Is there a 0 to + 10-volt antilog ramp at TP37?

YES

Then repeat Test #6.

Examine antilog converter IC307.

Then repeat Test #6.

YES

Can you shift the ramp starting level with control R3497

K

3 <&

The sweep generator ahd control circuits function properly.

Examine {C307.

Then repeat Test #6.
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, pin 1 of gate IC309C at a TTL level 1? NO Examine 1C309.

YES Then repeat Test #6.
xamine 1C309.
‘en repeat Test #6.
@amine diodes D304 and D305.
"en repeat Test #6.
there — 15 volts DC on the base of transistor Q3067 NO Examine transistor Q305.

YES Then repeat Test #6.
xamine transistor Q307.
hen repeat Test #6.
there approximately —0.9 volts at the base of transistor Q3057 NO is pin 9 of flip-flop IC305B at a TTL level 17 NO

YES YES
xamine transistor Q305 and diode D306. Examine 1C308.
hen repeat Test #6. Then repeat Test #6.
xamine 1C305.
hen repeat Test #6.
Examine IC305.

:xamine inverter, level shift amplifier IC306. Reconnect the jumper wire to pin P.

hen repeat Test #6.

Then repeat Test #6.
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is the voltage always 0 volts regardiess of SWEEP VARIABLE control setting? NO Is there +6.96 volts DC at pin 2 of IC302?
YES YES
1
is there a TTL level 1 at pin 6 of monostable IC3047 NO Examine IC304. Remove the test resistor.
YES Then repeat Test #6.
Is there a TTL level O at pin 8 of gate IC309A? ‘ NO is there a TTL level 1 at pin 10 of gate IC309A?

YES

Examine charge/discharge switch Q302. Remove the test resistor.

Then repeat Test #6.

YES

Examine {C309. Remove the test resistor.

Then repeat Test #6.

Examine IC303. Remove the jumper wire.

Then repeat Test #6.

Examine 1C304. Remove the jumper wire.

Then repeat Test #6.




NO

Examine current source IC302 and Q301. Remove the test resistor.

Then repeat Test #6.

NO

Examine switch SW301C. Remove the test resistor.

Then repeat Test #6.
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