START

FREQUENCY).

600 © OUTPUT INCORRECT
(WRONG AMPLITUDE OR

NOTE

Table 5-3. Frequency Error Symptoms.

GO TO AITPI3. CHECK
FOR 4 VPP TRIANGLE

ALWAYS CHECK POWER SUPPLY 4 DC VOLTAGES AND WAVEFORM:
VOLTAGES AFTER THE COVERS WEHRE OBSERVED WITH THE Moozf Bad Range Indicatsd By X Pr c
HAVE BEEN REMOVED. BAD POWER 3311A CONTROLS SET AS FOL- 70| 100 [ 1k| 10K]| 100K
SUPPLY VOLTAGES CAN CAUSE Lows Al
NUMEROUS PROBLEMS, TROUBLE x R17and A
SHOOTING TREE NO. 3 WILL AID FREQUENCY DIAL 1 * X A1 and A1
IN LOCATING A TROUBLE IN THE RANGE (H2) ... X100 * x x | x | RsandR:
POWER SUPPLIES FUNCTION ... . ~ X 3
AMPLITUDE . . Full CW x | X x | x x C1and R2
2. % MEANS APPROXIMATELY. 600 2 OUTPUT ., TERM
3. DISABLE THE SQUARE WAVE GEN DCOFFSET... 0000
ERATOR BY WRAPPING A BARE
WIRE AROUND THE LEADS OF Q19
S0 THAT THEY ARE SHORTED TO
GETHER. CONNECT THE 501
SOURCE hp. MODE L 3310A RECOM.
MENDED} AND ADJUST ITS DC OF F
SET SO THAT A +7V SQUARE
WAVE WITH NO OFFSET APPEARS
ON THE OSCILLOSCOPE A 7V BAT
TERY CAN BE USED HERE. MONI
TOR THE VOLTAGE AT A1TP2 AND
CONNECT -7V (WITH RESPECT TO
ASSEMBLY GROUND) TO THE AN
ODE OF A1CR1, THE VOLTAGE AT
A1TP2 SHOULD PASS THROUGH 0
TO APPROXIMATELY -2V. CON
NECT A CURRENT LIMITING RESIS
TOR (APPROXIMATELY 50 %) IN
SERIES WITH THE BATTERY
MALFUNCTION OCCURS
WITH:
FUNCTION SELECTOR
AMPLITUDE CONTROL
CHECK FOR =4V PP N
ON A1TPI3
DC OFFSET CONTROL CHECK DC OFFSET POTEN-
TIOMETER AND ASSO-
CIATED CIRCUIT
WITH NO VCO IN.
VCO INPUT PUT, DO FRE- YES
4 QUENCY DIAL TROUBLESHOOT A1037
AND FREQUENCY AND VCO INPUT CIRCUIT,
OUT AGREE?
NO
ouTPUT GO TO QUTPUT FRE-
FREQUENCY QUENCY SECTION OF THIS CHECK THE VOLTAGE AT
ALL RANGES. THE EMITTER AND COL ARE THESE YE S
LECTOR OF Q9. THE VOLT- VOLTAGES
AGE SHOULD BE +156 Gooo?
AND - 15.7, RESPEC
TIVELY.
CHECK ALL RANGES AN ISTSON
IS AMPLITUDE YES NOTE. WhiCH  ARE ‘DE. guEsr GHECK VOLTAGE /AT
CORRECT? ECCTIvE A1TP7 IT SHOULD BE
=150V
NO
IS THE VOLTAGE YES
GO TO A1TPG. CHECK FOR s
+ 7V SQUARE WAVE, SEE TABLE G0OD?
SOME, BUT NOT ALL

IS AMPLITUDE
CORRECT?

NO

TROUBLESHOOT SQUARE
WAVE GENERATOR
CHECK ALL DC VOLTAGES
ON U7, Q19 Q21,031 AND
(SRR}

YES

GO TO A1TP2 CHECI! FOR
A2VPPTRIANGLE

RANGES.

1S AMPLITUDE
CORRECT?

NO

NO

YES TROUBLESHOOT TRI
ANGLE AMP. CHECK ALL

DC VOLTAGES IN AMP

TROUBLESHOOT TUNING
AMP. CHECK DIAL ADJ'S
ATR131 AND A1R133

TROUBLESHOOT INTE
GRATOR. CHECK DC VOLT
AGES AND WAVEFORMS,




Table 5-3. Frequency Error Symptoms.

Bad Range Indicated By X

Probable Cause

1 10| 1001k | 10K| 100K
x
X X
X X X
X X
X X X

R17 and R19
R1and R21
RS and R3

c23
C1and R25

ANY FUNCTION

ET POTEN-
VD ASSO-

|

TAGE AT
ND COL
HE VOLT-

IE +156
RESPEC-

|

CHECK FOR =4V PP N
ON A1TP13

CHECK VOLTAGE AT
A1TP7 IT SHOULD BE
150V,

IS THE VOLTAGE
GOOD?

NO

3K ALL
MP,

TROUBLESHOOT TUNING
AMP. CHECK DIAL ADJ'S
ATR131 AND ATR133

YES

DOES CORRECT
WAVEFORM AP
PEAR HERE?

YES

CHECK AMPLITUDE POT
FOR CORRECT OPER-
ATION.

IS AMPLITUDE
POTENTIOMETER
WORKING PRO-
PERLY?

YES

CORRECT?

NO

<

GO TO A1TPI3CHECK FOR |
TRIANGLE

DOES WAVEFORM
APPEAR AS DES-
CRIBED?

NO

REPLACE AMPLITUDE POT,

CONNECT A +7V PEAK
SQUARE WAVE DIRECTLY
TO ANODE OF A1CR1. (SEE
NOTE 3). USE =500
SOURCE

TRIANGLE WAVE

GO TO A1TP2 CHECK FOR
CORRECT FREQUENCY.

REPLACE Q9.

IS FREQUENCY
CORRECT?

NO

CHECK A1Q11, 05, C6, C7,
CR5, CR9.

YES

GO TO A1TPIZ CHECK
FOR CORRECT FREQUEN-
cy.

IS FREQUENCY
CORRECT?

NO

CHECK TRIANGLE AMP.
FOR PROPER BI#S VOLT-
AGES. CHECK YRANSIS-
TORS. CHECK ALL RESIS-
TORS FOR PROPER VAL
UE.

YES

RECHECK SYMPTOMS. IF
TRIANGLE IS OK AT TP13
THE OUTPUT SHOULD BE
OK.

APPEAR AT
A1TP2? _/
NO

CHECK DC VOLTAGE AT
A1USPIN 6.

DOES TH:D

AGE AGREE WITH
THE SCHEMATIC

VALUE? ‘-/

NO

CHECK A1US. REPLACE IF

NECESSARY, TROUBLE-
SHOOT ASSOCIATED CIR-
cuIT




ANY U

CoOnmecT?

INCTION

GO 1O ATTP
TRIANGLE,

13 CHECK FOR

YES

SELECT SQUARE WAVE
FUNCTION, AND CHECK
H00 11 OUTPUT

NO

DOES SQUARE
WAVE APPEAR AT
OUTPUT?

CHECK A1 TP6 FORA ¢ 7V
PP SQUARE WAVE.

DOES CORRECT

APPEAR

DOES WAVEFORM
CRIBED?

AS DES:

YES

SELECT TRIANGLE FUNC-
TION AND CHECK A1TP4
FOR APPROXIMATELY 1V
PP TRIANGLE.

WAVEFORM  AP-
PEAR HERE?

IS CORRECT
WAVEFORM PRE-
SENT?

YES

SELECT SINE WAVE FUNC-
TION. CHECK 600 1 OUT-

REPLACE SQUARE WAVE
SELECTOR SWITCH,

MONITOR A1TPIT (AMPLI-
TUDE SHOULD BE MAX) A
21V PP TRIANGLE
SHOULD APPEAR HERE

SQUARE WA

SOURCE

CONNECT A

TO ANODE OF A1CR1, (SEE
NOTE 3} USE =50n

+ 7V PEAK
VE DIRECTLY

DOES A

2V PP

TRIANGLE WAVE
APPEAR AT

AITP2?

NO

CHECK DC
ANUS PIN 6.

VOLTAGE AT

DOES THIS VOLT-

AGE AG!

REE WITH

THE SCHEMATIC

VALUE?

CHECK A1U5

CcuIT.

NECESSARY. TROUBLE-
SHOOT ASSOCIATED CIR«

. REPLACE IF

YES

YES

CHECK A1TP13 FOR AN =
4avep

TROUBLESHOOT CUR-
RENT SOURCE BY CHECK-
ING DC VOLTAGES ON
A1Q9, Q11, Q5. ALSO
CHECK CR1, CR3, CR5 AND
CR9. ALSO CHECK INTE-
GRATING CAPACITORS C1,
€7,C6 AND C23.

TROUBLESHOOT FUNC-
TION SWITCH (S1C) AND
AMPLITUDE CONTROL

DOES CORRECT
WAVEFORM AP-
PEAR HERE?

NO

TROUBLESHOOT TRI-
ANGLE AMP. BY CHECK-
ING DC VOLTAGES ON
Q13,Q15, Q17 AND Q35.

CHECK A1U7 PIN 7 FOR A
= 3V P-P SQUARE WAVE.

DOES CORRECT
WAVEFORM AP-
PEAR HERE?

YES

TROUBLESHOOT SQUARE
WAVE GENERATOR BY
CHECKING VOLTAGES ON
Q31, 33, 19 AND 21, ALSO
CHECK CR17, 18, 27 AND
29,

NO

ROES A SINE
WAVE APFEAR AT
OUTPLTY

CHECK WAVEFORIA AT
AITRPIO. A SINE WAVE OF
=1V PP SHOULL APPE AN
HERE

I8 CORRECT
WAVEFORIA PRE-
NT?

NO

CHECK DC VOLTAGES ON
A1Q1, Q3025 AND 29

ARE ALL VOLT
AGES CORRECT?

NO

TROUBLESHOOT CIRCUITS
IN AREA OF DEFECTIVE
VOLTAGES

CHECK PIN 30F A1U7 FOR
A + 1V TRIANGLE WAVE
CHECK PIN 2 FOR A + 1V
SQUARE WAVE

R
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SELECT SINE WAVE FUNC.
TION CHECK 600 OUT
PUT

REPLACE SQUARE WAVE

MONITOR A1TP11 (AMPLI
TUDE SHOULD BE MAX A
=21V PP TRIANGLE
SHOULD APPEAR HERE

YES
2%
T YES
ks SELECTOR SWITCH
YES
[
N
AND
ROL

CHECK A1U7 PIN 7 FOR A
= 3V PP SQUARE WAVE

DOES CORRECT
WAVEFORM  AP-
PEAR HERE?

TROUBLESHOOT SQUARE
WAVE GENERATOR BY
CHECKING VOLTAGES ON
Q31, 33, 19 AND 21. ALSO
CHECK CR17, 19, 27 AND
2

NO

DOES A SINE
WAVE APPEAR AT
ouTPUT?

CHECK WAVEFORM AT
A1TPIO A SINE WAVE OF
> 1V PP SHOULD APPEAR
HERE

IS CORRECT
WAVEFORM PRE
SENT?

NO

CHECK DC VOLTAGES ON
A101,03 Q25 AND Q29

ARE ALL VOLT.
AGES CORRECT?

TROUBLESHOOT CIRCUITS
IN AREA OF DEFECTIVE
VOLTAGES.

CHECK PIN 30F A1U7 FOR
A +1V TRIANGLE WAVE
CHECK PIN 2 FOR A + 1V
SQUARE WAVE

Nprees R L T
e LA

REPLACE TRIANGLE

FUNCTION SELECTOR
SWITCHON §1C

YES

NO

CHECK WAVEFORM AT
CATHODE OF CRED. A av

S e,

REPLACE SINE SELECTOR
SWITCHON 81C

e sh e s,

CHEGK ATCHE, A1, AD, 45,
47 AND 40, CHECK ATRAD
AND BINE SELECTORN oM
#1C

PP SIGNAL SHOULD BE
HERE?

CHECK WAVEFORM ON
CATHODE OF AICR31 A

YES

I8 conpEct
WAVEFORM PRE
BENT?

NO

TRIANGLE OF 20V PP
SHOULD BE HERE

IS CORRECT YES
PRE-
SENT?
NO

CHECK DC VOLTAGES ON
A1Q23 AND Q27. CHECK
PROTECTION CIRCUIT.
CR31, 33, 35 AND 37

CHECK A1Q1, Q3, 025 AND
Q29 FOR PROPER RE-
SPONSE TO BASE SIGNAL.
TROUBLESHOOT ' ASSOCI-
ATED CIRCUITS.

ARE ALL VOLT.
AGES CORRECT?

TROUBLESHOOT CIRCUITS
IN AREA OF DEFECTIVE
VOLTAGES.

DO CORRECT
WAVEFORMS AP
PEAR?

CHECK COMPONENTS
AIR57, R58, R141, R143,
CA43, AND C48

TROUBLESHOOT
AND ASSOCIATHD CIR-
cuiT,

AlU?

3311A-E- 3245

Figure 7-1. Sine, Square or Triangle Function Defective.

AEPLACE ATH10. CHECK
WIRING FROM A1 ASSEM:
BLY TO FRONT PANEL.

CHECK CRS0 AND CH61
AND  ABSOCIATED CIR-
cuiT.

CHECK A1023 AND 027
FOH PROPER RESPONSE
TO BASE SIGNAL. TROU-
BLESHOOT ASSOCIATED
CIRCUIT,
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o

START

CMECK POWER  SUPPLY
VOLTAGES + TO GND AND
TOGND (18 V)

CHECK ALL OTHER POWER
SUPPLY VOLTAGES AND
REPLACE DEFECTIVE
COMPONENTS

NOTE

ANOTHER GOOO TEST 1S TO LOOK
FOR CHARRED FOUL SMELLING
COMPONENTS IN THE UNIT

= MEANS APPROXIMATELY

DC VOLTAGES AND WAVEFOAMS
WERE OBSER VED WITH THE MODEL.

3311A CONTRO!
Lows

LS SET AS FOL

FREQUENCY DIAL 1

RANGE (Hz)
FUNCTION
AMPLITUDE

%300

Fu W

600 1 GUTPUT | TEAM
0

DC OFFSET

ARE BOTH VOLT
AGES CORRECT?

1S NEGATIVE
VOLTAGE COR
RECT?

IS POSITIVE
VOLTAGE COR
?

NO

CHECK T1 PRIMARY AND
SECONDARY.

15 VOLTAGE CORRECT?

MEASURE VOLTAGE ON T1

SECONDARY (BLUE

WIRES) SHOULD BE
VAC

MEASURE VOLTAGE A
CROSS A1CS6 [+ 28.4 V).

1S VOLTAGE CORRECT?

MEASURE VOLTAGE A
CHOSS AICS4 | 284 V)

IS VOLTAGE CORRECT?

CHECK F1, §1A, S2 FOR
PHOPER LINE VOLTAGE,
AND T1 PRIMARY WIND
NG

MEASURE VOLTAGE ON T1
SECONDARY [BROWN
WIRES) FOR =25 VAC

CHECK DIODE BRIDGE
CR73,CA75, CR77, CRTS.

CHECK FOR SHORTED €51,
€11 OR SHORTED LOAD.

CHECK TO SEE IF A1U9 IS
IN CURRENT wLWIT (1

o
CONNECTION  TYPICAL
MAXIMUM CURRENT IS
BETWEEN 120 140mA

IS ATUS IN CUR-
RENT LIMIT?

REPLACE A1US.

CHECX TO SEE IF A1UT1 1S
IN CURRENT LIMIT (1
AMP] BY LIFTING
CATHODES OF CRE? AND
71, TYING THEM
TOGETHER AND
INSEATING AN AMMETER
BETWEEN THEM AND
THEIR PC BOARD
CONNECTION  TYPICAL
CURRENT 15 85 - 30mA

NO

REPLACE ATUN)

YES CHECK DIODE BRIDGE
IS VOLTAGE CORRECT? CRES, 67,69, 1
CHECK T1 PRIMARY AND
SECOND!
3I3IA-E-3244

CHECK FOR SHORTED €53
€49, C8, OR SHOATED
LOAD

Figure 7-2. Power Supplies Defective.
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CHECK FOR 4 VPP TRI
ANGLE AT ATTFIY

NO

Go TROUBLE
SMOOTING TREE NO 1

GOING PUI
IMATELY 3V PP AT PIN
OF A1

THECE FOR A POSITIVE
FAPPRO X

15 WAVEFORM
CORRECT?

NO

TROUBLESHODT A1U3
AND  ASSOCIATED COM
PONENTS.

YES

TVECK FOM A SQUARE
WAVE AT PIN 2 OF AUt
IT SHOULD SWITCH FROM
AFFROXIMATELY OV TO
sV

NO

GO TO TROUBLE
SHOOTING TREE NO 1

noTE

ALWAYS CHECK POWER SUPPLY
VOLTAGES AFTER TWE COVERS
MAVE BEEN REMOVED BAD POWER

5%

A TROUBLE 1N THE
POWER SUPPLIES
= MEANS APPROXIMATELY
DC VOLTAGES AND WAVEFORMS
WERE OBSERVED WITH THE MODEL
3IA CONTHOLS SET AS FOL
Lows

FREQUENCY DIAL 1

100

LITUDE  Full OW
OUTPUT  TERM

CHECK FOR A NEGATIVE
GOING PULSE AT PIN 3 OF
ATUY 1T SHOULD SWITCH
FROM  APPROXIMATELY
1aTOOV

NO

CHECK DC VOLTAGE ON
AWIPIN 1455 Y

1S VOLTAGE CORRECT?

NO

CHECK AICRI1. €3 AND
ASSOCIATED CIRCUIT

CHECK FOR A POSITIVE
GOING PULSE AT PIN 6 OF
AUT 1T SHOULD SWITCH
FROM  APPROXIMATELY
OV TO BETWEEN +4V
AND #5 V

REPLACE ATLT

IS CORRECT
WAVEFORM PRE
rr

NO

CHECK ATUI AND
AnND LACE DEFEC
TIVE COMPONENT

Y

331a-C- 3243

Figure 7-3. Pulse Defective.
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TRIANGLE GENERATOR
(INTEGRATOR)
A

+18Y

TRIANGLE
OFFSET

TPI3

RI37
2021K

RIO9
1K

RI55S
1K

+18V
S IK
TP® 4 CURRENT
-~ SOURCE
+i8v —{ il CcR3
»l-
T —- )
R
IK :]
LF
DIODE
ADJ CR9 GATES
j_ rad +Hav
100
CURRENT o P2
1 siB
= SOURCE Bes,
DRIVER v
/‘/ DAL,
Ri3s °9)
T X TS
FREQUENCY
b CRS
I ;B c23 T
SQUARE
i SYMMETRY WAVE
; . e GENERATOR
RI33 R61
i 17 B« L i
L R23
e 10K Wnnin <
P9 ™ -
—18v ~ CURRENT m T
v " 'SOURCE L
0 g7
2 5.62K
R3 100K SIB
< -18v Aes
] 1K
." ) R2l 1K
&b 2 cRI7 cRi9 v
RI7 100
NOT ON Al ASSEMBLY cr27 CR29 &
e 49V
8y 6449V 649"
RS9
R7S $9.09K POS. PEAK
X ] DIST. ADJ.

SINE
SHAPER

SINE WAVE
DIST. ADJ.

NEG. PEAK
DIST. ADJ.
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TRIANGLE GENERATOR

TEGRATOR)
.
:
e
+8v
L
Tee + CURRENT
= S
\} ap CRY
B
T - J
DIODE
L &8 »\/ GATES .
+av
00
L3
CURRENT 1om sia
TPy OURC P2 TRIANGLE
e : Ra3 CFFSET
oo — TRIL
: = 5 .. AT
J‘s . —v RI3T AI_\
a i° s{i‘m ——ty 262 A
azs 5
RIS
cik ca FmE can Y CRS "
ADJ
SCUARE
i o
< v <RI L .
17 % .
s g <<
e )
Lrv—,
I umsm/" L) 3 e
- - T, [ Tybe
it L ARCE =it
10 Re Y
L. .62
&3 100K i g +5V
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a2 ;.
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3 o ! cRIT crig
AT 100
1 MY [ crR27 cR29
I3
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rcﬂll CR3S

‘D caar

Figure 74. Functional Circuit Diagram.

79


Max Hadley
+.5V
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20V
7
" DIV
2 ms/DIV 2 ms/DIV 2 ms/DIV
ov ov
y = OV
- 2v/ 2Vv/ RS 1V /
DIV DIV e DIV
2 ms/DIV 2 ms/DIV 2 ms/DIV
ov oV
5V/ s5V/
DIv DIV
2 ms/DIV .05 V/DIV

AC COUPLED

e

- oV
2v/
DIV

2 ms/DIV 2 ms/DIV

ov oV
DIV DIV
. b 3311A-A-3233
2 ms/DIV 2 ms/DIV 2 ms/DIV

AC COUPLED AC COUPLED




e , CTiom GENERATOR D3311-66501 »
PO Al | 33072 FUNCTION GENERA it A g " SERAL NUMBERS (24400200 AND LOWER
) Al % 'S RANGE USED SILICON JUNCTION DIODES FOR
= S00K 0K x MULTIPLIER CRi, CRY CRS AND CRO (= Ap = P/N 901 -
18Y, 418V
b e | | 7 TRIANGLE AMPLIFIER(X2)
RES JRE6 [ = =
S ox ¢ ik
:;’b’- 330% | i L L +18Y; +18v ey,
= i \ ‘ !
— RIOT ! ! :
| -
S h i
2% aar | X041 :m |‘nuo | X
| H
+22 $
| s W,
| AT ™57
2 k2| 44,0V +15.6V
+16M L b CURRENT
FREGUENCY TUNIG L a3 ) SouAce
\ avplFER | U B0V 150V ORIVER
ns [eo] +i6v 3 |+ 15,7
10x R3S
ce % +i8v,
R23
+ov, ! 10K
1 SYMMETRY RE/
Riar 100K
LA
, 0,5 -,
—_— +iBvy +18
TUNING re7
CRST Y CcRSS AMPLIFIER RE0 499k +iTedy
LLs Ral
100
+i2a3V 9
4c33 2Ros
Rt —iay 4 T o0l $11eBK
10K Ri7 Rz R3 T i
W 500K 50K = ﬁ
crar +
i 2 -8, 18V, ~18y, nss AC38 $pos Ve TP
cRi? 19 11a8%
‘h v 905K Rss
v
INTEGRATOR
tr2P s
6ad3v | 6ad]
o 2 2
e —18vy =1
FH
H =
8 | 5%
= 1
3| ono;
g
&l eno,
N g———————— A

NOTES

1. DC VOLTAGES AND WAVEFORMS WERF
OBSERVED WITH THE MODEL 3311A CONTROLS
SET AS FOLLOWS:

FREQUENCY DIAL .......
RANGE (Hz) ............
FUNCTION .. “ v
AMPLITUDE ... ... ......FulCW
600 2 OUTPUT ... .UNTERMINATED
DCOFFSET ........... IR |

2. A MODEL 3403A DIGITAL VOLTMETER WAS USED
FOR ALL AC AND DC VOLTAGE MEASUREMENTS.

3. AN -hp- MODEL 180A OSCILLOSCOPE WITH A 10:1
DIVIDER PROBE WAS USED FOR WAVEFORM
MEASUREMENTS. THE VOLTAGE SENSITIVITIES
SHOWN ADJACENT TO EACH WAVEFORM
INDICATE THE ACTUAL VALUE OF THE
WAVEFORM VOLTAGES ie. THE EFFECT OF THE
10:1 PROBE USED WITH THE OSCILLOSCOPE HAS
ALREADY BEEN TAKEN INTO CONSIDERATION.

4. ALL AC AND DC VOLTAGES SHOWN ON THE
SCHEMATIC ARE +10% UNLESS OTHERWISE
NOTED.
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AMPLITUDE

SERIAL NUMBERS 1244400200 AND LOWER
USED SILICON JUNCTION DIODES FOR
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Figure 7-5. Function Generator Circuit Diagram (p/o Al).
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