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WARRANTY

Wavetek warrants that all products of its own manufacture conform to Wavetek specific-
ations and are free from defects in material and workmanship when used under normal
operating conditions and within the service conditions tor which they were furnished.

The abligation of Wavetek hereunder shall expire one (1) year after delivery and is limited
to repairing, or at its option, replacing without charge, any such product which in
Wavetek's sole opinion praves to be defective within the scope of this Warranty. in the
event Wavetek is not able to repair or replace defective products or components within a
reascnable time after receipt thereof, Buyer shall be credited for their value at the
original purchase price.

Wavetek must be notified in writing of the defect or noncontormity within the warranty
period and the affected product returned to Wavetek’s factory or to an authorized service
center within thirty (30) days after discovery of such defect or nonconformity. Shipment
shall not be made without pricr authorization by Wavetek.

This is Wavetek's sole warranty with respect to the products delivered hereunder. No
statermnent, representation, agreement or understanding, oral or written, made by an
agent, distributor, representative or employee of Wavetek, which is not contained in this
warranty, wili be binding upon Wavetek, unless made in writing and executed by an
authorized Wavetek employee. Wavetek makes no other warranty of any kind whatso-
ever, expressed or implied, and all implied warranties of merchantability and
fitness for a particular use which exceed the aforestated obligation are hereby
disclaimed by Wavetek and excluded from this agreement. Under no cir-
cumstances shall Wavetek be liabie to Buyer, in contract or in tort, for any special,
indirect, incidental or consequential damages, expenses, losses or delays however
caused.
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SAFETY

This instrument is wired for earth grounding via the facility power wiring. Do not bypass
earth grounding with two wire extension cords, plug adapters, etc,

BEFORE PLUGGING IN the instrument, comply with installation instructions.

MAINTENANCE may require power on with the instrument covers removed. This should
be done only by qualified personnel aware of the electrical hazards.

The instrument power receptical is connected to the instrument safety earth terminal
with a greeniyellow wire. Do not alter this connection. (Reference: @ or /N stamped in-
side the rear panel near the safety earth terminal.)

WARNING notes call attention to possible injury or death hazards in subsequent
operations.

CAUTION notes calt attention to possible equipment damage in subsequent operations.
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1.1 MODEL 166

The Model 166 Pulse/Function Generator is a combination
sweep, function and puise generator with a full complement
of features in all modes of operation. The frequency range
is from 0.0007 Hz {2.8 hours per cycie) to 50 MHz. Wave-
forms are sine, triangle, ramp, square, pulse, positive pulse
and negative pulse. The waveforms may be amplitude con-
trolled, de offset and inverted {complemented).

Pulse versatility includes variable width and independently
variable leading and trailing edge transition times. The gen-
erator can be used to generate an output puise whose width
and frequency are dependent upon an external signal input.

Sweep can be logarithmic, as well as linear. The output can
be stopped at the start and stop frequencies for accurate
setting. Besides continuous sweep, a sweep may be triggered
from the quiescent start frequency, The frequency can
sweep to the upper (stop) frequency, then return to start
frequency, or it can be held at the upper frequency. The
duration of the sweep can be set to be from 100 seconds to
100 micro-seconds.

The generator can give a continuous output, be triggered
for one cycle, or a double cycle, or gated for many cycles.
The output waveform can be presented in haverwave mode;
i.e., the selected waveform starts and stops at a positive or
negative peak voitage.

The signal being generated may be frequency or amplitude
modulated by externat signals.

1.2 SPECIFICATIONS

1.2.1 Versatility
Instrument operates as a sweep/function generator or a
pulse generator.

1.2,2 Sweep/Function Generator

Selectable Waveforms

Sine N\, , triangle v . ramp 1 and square "L . All can
be inverted 180°. Ramp up-down ratio can be as large as
1:1000. All can be amplitude and frequency modulated.

ManualsPlus.c

SECTION
GENERAL DESCRIPTION

Operational Modes
Continuous: Generator oscillates continuousily at selected
frequency.

Triggered: Generator guiescent until triggered by external
signal or manually, then generates one cycle.

Double Triggered: As triggered mode, except two cycles
are generated.

Triggered Haverwave: As triggered mode. Output is one
cycle starting at —90° {or +90°).

Gated: As triggered, except output continues for duration
of gate.

Gated Haverwave: As gated. Output is a burst of cycles
starting at —90° {or +80°).

Continuous Sweep: Generator frequency continuously
sweeps up from start to stop frequency. o

Triggered Sweep: Generator oscillates at sweep start fre-
guency until triggered, then generates one sweep to the
stop frequency and returns to the start frequency.

S_weep and Hold: As triggered sweep mode, except the gen-
erator remains at stop frequency until the trigger signal falls,
then returns to start frequency.

Frequency Range
0.0001 Hz to 50 MHz in 11 ranges. Maximum sweep 1000: 1
in linear or logarithmic mode.

Sweep Time Range
100s to 100 us in 6 ranges.

Function Cutput

Variable to 30V p-p into open circuit (15V p-p into BOL).
DC offset of waveform is adjustable to +10V open circuit
{£5V into 50£2). Voltage attenuation 0 to 80 dB: 1o 60 dB
in 20 dB steps, plus 20 dB continuous vernier.

1-1
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Low Frequency Hold

Function output wilt hold at the instantaneous voltage level
when the hold switch is depressed. Effective in the X 0.001 Hz
to X 10 Hz ranges.

Amplitude Drift: Less than 0.2% of amplitude per minute.

DC Offset

DC offset of all waveforms is adustable to £10V open circuit
{5V into 50€). Waveform plus offset is limited to £15V
open circuit {+7 5V into 56082},

GCV Qutput
0 to 5Y {nominal, open circuit] proportional to the fre-
guency of the main generator. Qutput impedance is 6008,

Sweep Output
0 to +8V {nominal, open circuit) ramp. Output impedance
is BODL2. Sweep time is 100s to 100 us.

VCG (FM) — Voltage Controlled Generator

Up to 1000:1 frequency change with external 0 to +bV
signal.

Mode: Linear or logarithmic.

Slew Rate: 2% of range per us.

VCG Linearity: 0.0005 Hz to 50 kHz +0.5% of range.

Valtage Controiled Amplitude {AM}

0 to £5V gives O to 30V amplitude change. AC input allows
0 to 200% modulation {suppressed carrier}.

AC Input Range: 5V minimum for 100%, 10V minimum
for 200% AM,
Input Impedance:
control.

input Bandwidth: 10 kHz.

4.99 to 10 k&2, depending on gain

Trigger input

Trigger Signal: 1V p-p minimum.
Trigger Level: *5VY.

Input Impedance: 1.5 k2, 30 pF.
Maximum Repetition Rate: 25 MHz.

1.2.3  Frequency Precision

Dial Accuracy {For N\, , \, , "5 and linear dial settings
of 0.5 to 5}

+ for 0.0005 Hz to

¥ 15%, ~ 6% of full scale for 5 to 50 MHz ) X/6 M
Ro..nj e

1.2.4  Amplitude Precision

Amplitude Change With Frequency
Sine and square variations less than:
0.1 dB to 100 kHz;

+(3.2dB to 1 MHz;

+ 3 dB to 50 MHz.

1-2

ManualsPlus.com

Step Attenuator Accuracy
+(0.3 dB per 20 dB step to 100 kHz.

1.25  Waveform Characteristics

Sine Distortion {Test at 10V p-p normal sine wave)
Less than 0,5% for 10 Hz to 100 kHz,

All harmonics greater than:

30 dB down for 100 kHz to 5 MHz;

20 dB down for b to O MHz.

Triangie Linearity
Greater than 99% for 0.005 Hz to 100 kHz.

Square Wave Aberrations (Test at 10Vp-p)
Less than 5% of p-p voltage.

1.26  Pulse Generator

Pulses

Variable amplitude positive or complementary pulsesT L,
U 1. Pulse amplitude, width and rise/fall times are inde-
pendently adjustable and independent of frequency. TTL
and TTL pulse widths are simultaneous with main pulse.

AM and FM modulation. All puises can drive 5082 termina-
tions,

Operational Modes
Continuous, Triggered, Dauble Triggered, Gated and Con-
tinuous Sweep. {See Sweep/Function Generator.)

External Widih: An external signal at the trigger input
determines the output pulse width and freguency.

Pulse Period Range
Pulse period is selectable from 20 ns to 10,0005 (50 MHz to
0.0001 Hz) with approximately 1% vernier.

Puise Width

10 ns to 100 ms in 7 ranges. Maximum duty cycle is 70%
for periods to 200 ns, decreasing to 20% for 20 ns periods.
Control has nominal 50% duty cycle detent.

Transition Time
7 ns to 50 msin 7 ranges, independently variable for leading
and trailing edges.

Function Output

0 to 15V into open circuit and 0 te #7.BV into HOS2.
Voltage attenuation O to 80 dB: to 60 dB in 20 dB steps,
plus 20 dB continuous vernier.

TTE and TTL Puises
Transition times less than 4 ns into 50£2 termination,
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1.2.7  General Dimensions
36.2 cm (14% in.) wide; 13.3 cm {&8% in.} high; 38.1 cm
Stability {19 in.) deep.
Amptitude, dc offset and frequency in linear mode to
500 kHz, Weight
Short Term: *+0.05% for 10 minutes. 9.8 &g (2112 Ib) net; 12,56 kg {27% Ib) shipping.
Long Term: +0.25% for 24 hours.
Power
Environmental 108 to 132V or 216 to 250V; b0 to 400 Hz; 50 watts
Specifications apply at 25°C 15°C after 30 minute warm-up. neminal.

Instrument will operate from 0°C to +50°C.
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2.1 MECHANICAL PREPARATION

After unpacking the instrument, visually inspect all external
parts for possible damage to connectors, surface areas, etc.
If damage is discovered, file a ¢laim with the carrier who
transported the unit. The shipping container and packing

material should be saved in case reshipment is required.
2.2 ELECTRICAL INSTALLATION
2.2.1 Power Connection

WARNING

To preclude injury or death due to shock, the
third wire earth ground must be continuous to
the facility power outlet. Before connecting to
the facility power outlet, examine extension
cords, autotransformers, etc., between the in-
strument and the facility power outlet for a
continuous earth ground path. The earth ground
path can be identified at the plug on the instru-
ment power cord; of the three terminais, the
earth ground terminal is the nonmatching shape,
usually cylindrical.

CAUTION

To prevent damage to the instrument, check for
proper match of line and instrument voltage
and proper fuse type and rating.

NOTE

Unless otherwise specified at the time of
purchase, this fnstrument was shipped from the
factory with the power transformer connected
for operationn on a 108 to 126 Vac line supply
and with a 0.5 amp slow blow fuse.

Conversion to other input voltages requires a change in rear
panel fuse-holder voltage card position and fuse according

to the following table and procedure.

ManualsPlus.

SECTION
INITIAL PREPARATION

Fuse
Card Position Input Vac {Slow Blow, 3 AG)
100 90 to 105 0.5 amp
120 108 to 126 0.5 amp
220 198 to 231 0.25 amp
240 2186 to 250 0.25 amp

Disconnect the power cord at the instrument, open
fuse holder cover door and rotate FUSE PULL to left
to remove the fuse (figure 2-1}.

Figure 2-1. Fuse Holder on Rear of Instrument

4,

Remove the small printed circuit board and select
operating voltage by orienting the printed circuit
board to position the desired voltage cn the top left
side. Push the board firmly into its module slot.

Rotate the FUSE PULL back into the normal position
and insert the correct fuse into the fuse holder. Close
the cover door.

Connect the ac line cord to the mating connectar at
the rear of the unit and the power source.

21
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2.2.2  8Signal Connections

Use RG58U 5082 shielded cables equipped with female BNC SCOPE
connectors to distribute input and output signals when con-
. .. . . MODEL 166
necting this instrument to associated equipment.
TRIG
50l | © © T

2.3 ELECTRICAL ACCEPTANCE CHECK 000 0 0 0O ©O

GCV TTL

ouT ouT

This checkout pracedure verifies the generator operation. If
a malfunction is found, refer to the Warranty in the front
of this manual. A 2 channel osciiloscope, a B0E2 load, a tee
fitting and 5081 coax cables are needed for this procedure
{see figures 2-2 through 2-5}.

Figure 2-2. Initial Setup

2-2

Preset the pulse generator controls as follows: SCOPE
MODEL 166
o]
Control Position o ©
FREQUENCY Dial 1 £OO @ Q. 9 © 98 ¢
FREQ Range X 1K veG 3 'é swe QUT  CHI1 |CHZ
FREQ VERNIER ow N oo [ouT
GEN MQODE CONT
TRIG LEVEL 10 o'clock
LIN/LOG LIN Figure 2-3. VCG Setup
DC OFFSET OFF
VCA GAIN cew
WAVEFORM n, SCOPE
CUTPUT ATTEN 0
OUTPUT ATTEN VERNIER cw MODEL 166
NORM/INVERT NORM 0
SWEEP MODE CONT SWP o9
SWEEP STOP ow 600 6 0 06 0 0
SWEEP TIME 10s 1 1s TRIG SWP FUNC
SWEEP TIME VARIABLE 12 o'clack N ,_IL(_)\UT OUT _ CH JCH2
PULSE WIDTH L o
PULSE WIDTH VARIABLE oW
TRANSITION TIME 7ns15Cns Figure 2-4. Trigger Setup
LEADING EDGE cw
TRAILING EDGE cw
POWER ON SCOPE
MODEL 166
Q
Q
000 O O 0 O ©
VCA SWP FUNC
IN OLﬁL ouT CH1 [CH2

' Figure 2-5. VCA Setup




. ManualsPlus.com
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Table 2-1. Initial Checkout

Step Control Position/Operation Observation
i Cennect instrument as shown in CH1: 1 kHz sine wave, 16V p-p.
figure 2-2 and sync scope to TTL CH2: dcsignal. Approximately 1V.
output.
2 FREQ VERNIER | Rotate ccw, then cw. CH1: A small change in frequency {1% of range}.
3 FREQ Range Check each position. Return to CH1. Freguency increases from cow to cw positions.
X 1.
4 HOLD Press and hold. Release. “Waveform stops and holds at a dc level. Waveform
;. continuous when switch is released.
5 FREQ Range X 1K.
[&] QUTPUT ATTEN | Rotate cocw. Return to ¢w. Amplitude of waveform decreases for cew change.
VERNIER
7 OUTPUT ATTEN | Check each position. Return ta 0. Amplitude of waveform decreases in decade steps
as attenuation increases.
8 OUTPUT ATTEN | Rotate to 9 o'clock.
VERNIER
9 DC OFFSET Rotate cw thru —, O to +. ‘Waveform moves to a negative offset, then to a
Return to OFF. positive offset, as the control is rotated cw. Wave-
form clipping may occur at — and + ends of
control.
10 QUTPUT ATTEN | Vernier cw.
VERNIER
11 WAVEFORM Check each position. Return to Each waveform is present; I and lare both

1.

positive going 0V to +7.8V, but complementary to
each other.

NOTE: For proper waveform output in steps 12 through 16, the puise period must be several times longer than the pulse

width and transition time. Change the FREQ range whenever necessary.

12

13

PULSE WIDTH

PULSE WIDTH

VARIABLE

TRANSITION
TIME

LEADING EDGE

Rotate to each position. Return
to 10 us 1 100 us.

Rotate cow. Beturn to cw.

Rotate to each position. Return
to 500 ns 1 5 ns.

Rotate cow.

Pulse width is narrow at ccw positions and wider at
cw positions.

Pulse width becomes narrow, returns to wide.

Transition time decreases cow and increases cw.

then returns to

Waveform rise tirme increases,

original time.

2-3
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THIS DOCUMENT CONTAINS PACPRIETARY INFOR-
MATION  AND  DESIGN RIGHTS BELONGING T
WAVETE# AND MAY NOT BE AEFRODUCED FOR ANY
REASON EXCEPT CALIBRATION, DPERATION, AND
MAINTENANCE WITHOLT WRITTEN AUTHORIZATION

REFERENCE DESIGHATORS

PART DESCRIFTION

DRI G=MF GR-FART=ND

MFGR LY VYETER NO. GTr/PT

NONE

R1359 R3I%4 R3L3

POT. CONT, 10K
FROM: 46D0-01~0312

QoE-004

PLATE, Sk WYTH 1400-00-2130 a4
MONE | SRACER 125-301 WYTH  1400-00-4123 2
NONE EHIELD. SWITCH 1400=-00-8320 WYTH 1a00-00-2320 1
CLRE CAF, CER. 33PF. 1KY DD~330 CRL 1500-03-3011 1

4409-71=-030&

; WYTH ALG9-71-030& 3

R3 FOT., CONT. MID. 104 RA50F-Ti-0311 WYTH 4&0F-71-0311 1
FROM: 4600-01=-05132

RE7ST RES, MF. | 7BH. 1%, 15K RNSS0—1502F TR AFOI-03-1502 1 .
R3TR2 RES. MF. t/BW. 1%, 30) RNZ3D-3010F TRH 4701-03-3010 1

SWi-H WAFER T-10% cTs 9104-03-0001 1

SW¥-B SWI-C WAFER Te=104& CTe 1S104=02-0002 r)

EWT-4 WAFER 133-5H1-]1 HYTK 31 04-02—0008 1

SH1-A SWi-B SH1-C WAFER 187404 WUTH F104-02-0513 14

SW1=D SH1-E SWl-F
SH1-5 BWE-4 SWa~B
EW2-C SWI~A SW3I-B i
SW3-0 SW3-D

NONE SWITCH ITOP 215-33-001-01-22 CTS F104-07—-0003 4 C

SW1 DETENT MOD 3 O04-9F-D04D WYTH J104-95=-0040 H
| FROM- 3104-01-0010
! | |

J TITLE ASSEMEBLY NO. REV
WaveTek | #S5Y SWlTCHES ‘ 1 204-00-0041 c
MA TNEOARD |
PARTS LIST [ PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION OR1G—HFCR—PART-NG MFGR | WAVETEW NO. arrerr | [
SHZ SW3 SWE DETENT MDD 5104-99-0041 WUTH  |%104-99-0041 | 3

, FROM: 3104-01-0010

| T N
i TITLE ASSEMBLY NQ, REY
WAVETEK | ABSY SWITCHES | 1202-50-0041 c E
RA TNBOARD
PARTS LIST ‘ EE
FREMUVE ALL BURRS Toramm OATE
AND BAEAK SHARP EOGES
il WWAVETEK ..o cuvoees| A
TITLE
| CptrereT PARTS LIST
— e ASBY SWITCHES
L L
T OTHERWISE SPECIF IED MAINBOARD
WAVETEK PROCESS K oAy ANGLES:Y
[+8] NOT SCALE_ DWG MODEL M3 WG WO [mEY
NOTE LNLESS OTHERWISE SPECIFIEG YT —— 166 1202-00-0041 I c
wewr 23338 SHEET 1ol

T o —
BIRHAR TS 3
REDRDEN Mo, hama 7

6 5 L) 4 3 2 1
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Initial Checkout (Continued)

Step Control Position/Operation Observation
16 TRAILING EDGE| Rotate ccw. Waveform fall time increases, then returns ta
original time,
17 FREQ Range X 1K
18 NOBRM/INVERT INVERT, then NORM Waveform changes from positive pulse to negative
pulse.
19 WAVEFORM VIS
Waveform phase shifts 180°, from one switch
20 NORM/INVERT INVERT, then NORM. position to the other.
271 Connect instrument as shown
in figure 2-3.
22 FREQUENCY Dial { Full ew. Sync the scope CH1: Waveform is swept from a low frequency to
to CH1 (FUNC OUT]). a high frequency.
CH2: O to 5V ramp for each burst of swept
waveforms,
23 GEN MODE SWEEP. Disconnect cable at VGG IN. Waveform is swept from a low frequency to a high
frequency.
24 SWEEP TIME Check each position. Return te As the switch is rotated cw, the sweep duration
100 ms 1 10 ms. decreases. {Observe CH2 on fast times.)
25 LIN/LOG LOG. Return to LN, CH1: Waveform has longer low freguency sweep
in LOG mode.
CH2Z: Logarithmic ramp in LOG made.
286 SWEEP TIME Rotate cow. Return 1o ocw. Ceow increases sweep duration,
VARIABLE
27 SWEEP MCDE SWP START. CH1: Frequency approximately 50 Hz.
CHZ: 0 Vdc.
28 FREQUENCY Dial | Rotate from cw to cow. CH2: DC level increases from O to 5V, returns to
Return to cw, oV,
29 SWEEP MODE SWP STOP, CH2: Approximately 5Y.
30 SWEEP STOP Rotate cow. Return to cw. CH2: DC level decreasas, returns to 6V.
31 SWEEP MODE TRIG SWP. CH1: Frequency approximately 50 Hz.
CHz: OV.
32 MAN TRIG Press and release {try several One burst of swept waveform, then returns to start

times).

frequency.
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THIS DOCUMENT CONTAINS PACPRIETARY INFOR-
MATION AMD  DESIGN AIGHTS BELUNGING  TO
WAVETEK AND MAY NOT BE REFRQDUCED FOR ANY

REASON

EXCEPT CALIBRATION, OFERATICN, AND

MAINTEMAKRCE WITHOLT WRITTEN AUTHURIZATION,

=

I ar [DAT!l AFF

. - . T, . : JE— —
REFERENCE DESLGMATIAS E P4RT DESCRIPTLON ORI G—MF BR—PART-NO MFER WAVETER M. GTY/PT REFERENCE DESTGRATORS PART DESCRIPTION ORI G=HFGR=PART -NO HMFGR WAVETEK NO. aTv/RT i REFERENCE BESIGHATORS FART DESCRIFTION | GRIG-MFRR-PART=-NO MFGR WAVETER NO. arTy/PT
1
|  — B
1 :
! R152 RES. MF. o &b, 1% 10M ML-181 CADDD : 4799-00~0003 1
58 i !
2235R25?392273 " ) RIE R301 RS4 RES. MF. 1 /8W. 1%, 4, 02% | RNSSD—4021F TR 4701-03-4021 3
) : CR17 LR7T B10DE 1M7FS 14 FalR  |4801-01-0754 2
RES. MF, 1/8W, 1%, 15K RMS50-1502F TRW 4701-03-1302 2 %218 A233 RES: MF, 1/8W, 1%, 42. 2 RNS3D-42R3F TRH A701-03-4227 2 ) :
Rigd RE . v CR&Z CRTS LIODE, ZENER &. 2w INB2ZA MOT AB01-01-0823 ]
9 R140 " REE. MF. 1/8W, 1%, 15 RMSSD—1 SROF TRH 4701-09-150% 14 R100 R2 R22% R3I2 A3 REZ, MF, 1.BW, 1%, 44. 4 RNBSD-44%aF TRW 4701-03-4447 ]
:igg 252; g;g‘ kLo E LRID CRI1 {R2O R DEGCE FD777 . FAIR  ABOT-02-0777 17
R3I50 R74 R?& RET RIS i A& R12B i3t R133 RES. MF. 1 /B, 1%, 499 RN55D-4990F TRH 4701 -03-4550 21 CR2% CR3D CA3Y CR43
/97 R144 R148 R1s2 Ri&3 CR44 CR4% CRAL CRS54
R1&% R170 R171 R174 CR55 CR5& CR& CR?
R3Z R44 RES MF. 1/8W. 1% 1. 53K | RNSSD-1421F TRW 4301-03-1431 2 R1%7 R2Z R245 R247 CR70 CRB CRY
RA5B R270 RIS R4B :
R227 RES. MF. 1 /80, 1%, 1&% ANSND-] &30F TRW A705-03-1650 1 LT CR1 CR12 CR13 CR14 D10DE N4 148 FAIR  |4007-02-64ss 3%
LR15 CR1& CRZ CR22
R10F R136 R217 R34 RES, MF | /BW. 1%, 200 RNSST-R000F TRH 47031 -03-2000 & R10 R147 RI53 Ri5& RES, MF, 1/BW, L}, 4. 79K RN3YD-4991F TRW A7 Q1-03-45%1 19 CR23 {R24 CR2S CRZ&
RED REE R160 R21 R2& RDT4 CA27 CRE8 CR3 cAML
: R299 R30O R324 RO CR32 CR33 CR34 LR35
R177 R17% R1B3 #3159 RES. MF: 1/8W. 1%, 2K | ANBBD-zOOIF TRW 4701-03-2001 17 R40 R41 RS R4d R&7 CR3& CR37 CRIE CRA
RI3I7 R2F R3ILL RIZ ' | ! R&8 R79 CR4Q CR4L CRAD CRS
R32& R32B R327 RIDE ‘ ; CR52 CR53 CR&® CR&LA
R&% . Rit R17 RES, tF, 1/8M, 1%, 49. 54 | RNBSD-4552F TRW 4701-03-4992 H CR&7 CREE CR&% CR71
R%1 R332 R3S R&2 RY ' CR7S CA74 OR7H
R181T RES, MF, 1 /BW. 1%, 21, 5% ° RN55D-2152F TRH  4701-03-2132 1 R2L9 R2ST RI74 RED RES, #F. 178K, 1%, 31, 1 RNSSG-S1R1F TR A701-03-5117 5
) - fi=ied CRIB CR19 DiOnE 2082-2611 HP 480%-02-2411 2
R20C R223 R229 RI0& RES, MF, 1/BW. 1%, 21. 5 RN33D-21RSF TRH  4701-03-213% 4 I |
: R354 RASS5 RES. MF, 1/8W, 1%, 54, 2 RNSSD-S4RIF ©TRW 4701 -03-862% 2 CR47 CR48 CA4Y CRUO DIDPE SET, 3082-2811 4298-00-0013 D weTi aE98-00-0013 1
R2FBT RES. MF. 1 /B, 1%, 2, 21K | RAN3SD-2211F TRW  84701-03-2211 1 CR%1 CRS57 CRSS CRS% GTY: 10: 4R05-02-2811
: R120 R121 RE7& RES. MF. 1 /BW. 1X, 376 RNESD-57&0F TRY 4701-08-5760 3 CRED CR&1
RETL REE. NF. § /BW. 1%, 23, 7K | RANBBD-RI72F TRH  i4701-00-2372 1
I R27 R340 RES. MF. 1 /BU. 1%, 819 RNS5D-&190F TRW  14701-03-5190 2 CRY2 GR73 DIODE. M/PR. FD-&&&E 4879-00—0030 HYTK  |4898-00-0020 1
R201 R204T R244 R220 , RES. MF. 1 +8M. 1%, 249 RNBSD-RAROF TRH 4701-03-2490 7 ATY: 2: 400702 -bbbs
/251 R303 R3C4 : As RES, #F, 1/78M, 1%, 4. 17% | RN3SD-&l31F TRH 47201-03-41%1 1 '
| G414 . TRANS ANTZ 194 NSEC 4301 -02-21F1 1
R122 R15B R1&4 R199 RES: MF. 1/5W, 1%, 2. 47K~ RNS3D-24591F TRU 4701-03-2491 18 Ri0& R112 R113 R11% RES, WF, 1/8W, 1%, 750 RNSBD-T300F TRW 4701-03-7300 11
i Q10 Gla 81 G44 G2 TRANS 2H3%45 FAIR  |4%01-03-%630 ]
TITLE ASEEMBLY N REV TITLE ASEEMBLY NO. REV TITLE ASSEMBLY NO. REY
WAVETEK FC#, MAIR BD ‘ 1100-00-0628 ] WAVETEK PCA. HAIN BD 1100-00—0628 R WAVETEK FCa. MAIN BD 1100-00-0628 R
" PARTS LIST R PARTS LIST coce. i PARTS LIST oavE: 11
I i | .
REFERENCE DESIGMATORS . FART DESCRIFTION ORIG-MFGR—-FART-ND MFER WAVETEK NO. aTY/PT REFERENCE DESIGNATORS - PART DESCRIPTION DRIG—MFER—PART~ND T neor WAVETEK ND. GTY/RT REFERENCE DESIGNATORS PART DESCHIPTION ORI10-HFCR-FART-NO HFOR WEVETER WO, arysPT
R216T R2HBT R247 RAS R12%5 A126 Riss R1&7
RIPS R32Z RIZS R33 Ri&8 R34& A7Z 14 020 Q28 027 634 TRANS ANILAD ; FAIR  |4%01-03-4400 10
R3&6 A37 A3E Rel R&S a37 854 555 G4 a9
Réb R1Z R293 R314 R34 REE, tF, 1 /8W, 1%, 7. 3K RNBSL-7S01F TRW 4701-03-7501 4
012 613 Q2é G27 @30 TRANS L NSC A901-03-5440 10
R4Y RES, MF, 1/78W, 1%, 24. 90 | RNBSD-2493F TR 4701-83-24%2 1 RIO% R213 RA3T RES, MF, 1 /6M, 1%, 62% RN55D-B250F TRH 4701-03-82%0 3 331 G652 653 4%7 G568
R3g2 RES. MF., 1780, 2491 RANSSD-2493F TRH A2451-00-2492 1 R2097 RE4 RES, MF. 1/0W, 1%, B2, 3 RN3SD-BRASF TR 4701-03-8239 2 a4 G47 TRANS NGBS MOT 4901-03-B460 z
|
R104 R141 Ra0z RES, MF. 1/8W, 1%, 2, 744 | RNSSD-2741F TRY 4701-02-2741 a f137 149 R3I1? RI7L " RES. MF. {/BW. 1%, 509 RN SD-S050F ; TRH 4701-03-2070 5 G380 637 | TRANS 2Na122 nNaC A901-04-1220 2
RS
R205 307 R331 RES, MF. | /8W, £% 301 RN55D-3010F TRH 4701-03-3010 3 Q80 359 860 TRANS 2NS13F FaIR  [4201-08-1350 a
R3& R&3 RY RES, MF. 1744, 1%, 1M RN&CD-1D04F TRH  4701-13-1004
R243 RF342 RF3 RES/ MF. t/8W. 1%, 3. 01K | RM35D-3011F “TRU 4701-03-3014 3 i G50 G%14 TRANS INS1&0-1R mar A9 —O8-1 400 2
R35& RIS7 R3SE RILT RES, MF, 1 /&M, 1%, 332 RN&OD-3320F TRE 4701-12-3320 &
14 RES, MF, 1 /BW. 1%, 30. 1% | RN33D-3013F TRHW 4701-03-3012 1 A3EC R361 85 a7 TRANS FNBAE0 ; HoT 4301 -08-4&00 2
R3S R&D RES, MF, 1/BW. 1%, 301K RNS3D-2013F TRW | 4¥01-03-3013 2 RES, MF. MIXEDQ SET 164-501-594 WTH | 47859-00-0035 1 a3 TRANS FUEIEE] ¢ moT 4901 054620 1
R10L R10A R13& RIS7 RES, MF. 1/BW. 1%. 318 RMESD-31 40F TAM 4701-03-3160 2 R18% RES: MF. 1/BW, 1%, 1¥ G11 @4 0% TRANS 2N348% moT 4901-05-4850 a
PART OF 4789-00-003&
R3IOF RES/ MF. 1 /BW. th, 3, 16K | RNS5D-31&1F TRH 4701-03-3161 H artviy) . Q22 423 424 432 G433 TRANS 2NBTTL NEC 4901-0%-7710 10
; 334 G35 G485 %6 G4l
R211 RES MF. 1/BW, 1%, 3.32K  RNSSD-3321F TRM 4701-03-3321 1 R189 RES, MF. 1/BW. 1%, 10#
f FART DOF §7B%-00-003& a2 TRANS 5D21%DE 5I¢ AFGR-00-2140 1
Ri14 A11% R127 R13D RES. MF, 1 /BW. 1%, 33. 2 RNS5D-33R3F TRW  |4701-03-332% 18 GTViL) ;
R14% f14& R172 RI7D . Gas . TRANS AP02-02-5730 POMMTE i AROR-0F-5730 1
RI7S 257 R2L0 R2&1 : R190 RES, MF. 1 78W, 1%, 100K
R2&4 RIBT RISH RILD i PART OF 4789-00-0036 G459 &3 TRANS 4702-02-5740 WYTH  A5D3-02-3740 2
R3&7 REE GT¥i1)
; G4z 643 TRANS M/PR, 2HA343 142-301-52 WYTH | #89B-00-0004 t 3
RT04 RZO7 R2Z40 RILZ RES.HF, 1 /BW, 1%, 3. 65K | RNSID-3651F TR 4701-03-3451 L] R1%{ RES, MF, 1/4W, 1%, 1H GTY: 2: 4905 -03-5630
Crer | PART OF 4797-00-0034 b
| arri1) Q15 G17 . TRANS: M/PR. 2NY485 142~301-53 HYTK  49%8-00-0009 1 ]
/320 R230 RES, MF. 1/BW. 1}, 39.2 | RNsnn-39RZF TR 4701-03-37927 2 |
) . . —_— i
TITLE ASSEMBLY NG, REY TiTLE ASSEMBLY No. HEY l T -
WAVETEK FEA. MAIN BD 1100-00-0628 ® WAVETEK FCA, MAIN BD 1100-00-0428 3 WAVETEK | POATHMAIN BD 1“?%{3"—93;—"(?525 4 1
' ! P
PARTS LIST '\ RASE: & | PARTS LIST RAGE: 1D _ | PARTS LIST I PAGE: 12 |
: . _— .
REMOWVE ALL BURRS G DATE
AND BREAM SHARP EOGES MVE-'-EK
'MATERIAL PROJEMGR BAM SIEQD * CaLafORAA
L TITLE
RELEASE AFFROV PARTS LlST
TOLEAAMCE UNLESS PCA’ MA’M BD
EINISH oTl SPECIFIED
WAVETER PRDCESS ::J( : :g ANGLES 11"
MOTE UNLESS OTHERWISE SPLCTFIED wN-(;-TSC.kLﬁ DWG ML DY NO. el
SCALE 166 110000-0528
SRR G 23338 sneet 2 of3
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Initial Checkout {Continued}

Step Control Pasition/Operation Observation

33 SWEEP MODE SWP HOLD.

34 MAN TRIG Press and hold, then release. Waveform sweeps up to high frequency and remains
while switch is held, returps to start frequency when
switch is released.

35 SWEEP MODE CONT SWP

36 FREQUENCY 1

Connect instrument as shown in
37 .
figure 2-4.
38 GEN MODE TRIG. {Trigger scope on CHZ.) CH1: Fach waveform is one complete cycle.
Adjust scope for several triggered CH2: 0to BV ramp.
cycles.

39 GEN MODE DBL TRIG. Each waveform is two complete cycles.

40 GEN MODE TRIG HAV. Each waveform is one cycle starting and ending
at —90".

41 GEN MODE GATED. Adjust scope for several Waveforms are in bursts of approximately 100 ms.

bursts of waveforms.

42 GEN MODE GATED HAV, Burst of waveforms start at —90" and end at —90°.

43 WAVEFORM Ly I

44 GEN MODE EXT WIDTH. Pulse waveform.

45 TRIG LEVEL Rotate slowly, Pulse varies in width.

Return to 10 o'clock. Returns to original width.
Connect instrument as shown in
46 .
figure 2-5,
47 GEN MCDE CONT.
48 OuUTPUT 12 o'clock.
VERMIER
A4 WAVEFORM AV CH1: Low to high amplitude bursts of waveforms.
50 VCA GAIN Rotate from cow to Cuw. Amplitude modulation increases from 0 to

Maximum.

25
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| REV I ECN 1 Y lDAYE] AFF
THIS DOCUMENT CONTAINS FROPRIETARY INFOR-
MATION ANO DESGN WIGHTS BELONGING TO
WAVETEK AND M&Y NOT BE REFAQDUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORWZATION.
#EFERENCE DESIGNATORS | PART DESCRIATION OR1G-MFER-FART-KD MFGR WAVETER ND. . GTYART AEFERENCE DESIGNATORS PART LDESCRIFTION ORIG-MFGR-FART~NO MFGR WAVETEK NO. QTY/FT | REFERENCE DESIGNATORS FART DEZCRIPTICN ORIG-MFGR-FPART-NO MFGR LWAVETEK MO, BTY/PT
— [ .._|_ —_— e e : i N —
HONE AGEY DAWG MAIN C101-00-04828 WYTK  |D101-00-0426 1 | ) i
o5T Cye CAP.ELECT, 250MF, 16v | S00DUS7C016DF7 i gPRAG [1To0-32-5101 a | A245 R4S R4s R4T . POT.TRIM, 1CO S1ARIGO BECK  4&00-01-0103 4
NONE SCHEMATIC MATN 0103-00-0428 ! OWYTK  [Dio3-00-0828 1 ; ;
! {102 cii4 CAP,ELECT, SOMF, 30V - BOODSG&E0S0DDT SPRAQ | 1500-33-5003 # : R13 Ri7e R182 R18 POT. TRIK, 1K LTURL BECK  |8500-01-0209 10
HONE ASEY SWITCHES 16£-0041 Ptk | 1poz-no-ooas 1 ! AZOZ RZ1C R241 AI0S
MATHNBOARD ; c?4 CAR. MYLR. 2MF, 200V IHMFHROIR AMRADR [1500-42-D304 t R373 R374
! ) ' . -
12 | HEATSINW, KOO | 1400-G0-BE7Y WOTK 1n00-00-887% 3 ca24 WaR1. 7-35FF, 250V FH-TRIKG-02 7/3% PF TRIKD [1500-53-3000 - 1 ! R3E RSG FOT, TRIM, 104 FIARLOK BECK  |44p0=-01-0M1% 2
[ : !
! FREM. 2BOO-11-0011 .
: cig CAR, TANT, 22MF, 20V DO2ANGOIIZEMS MATSD [IS00-7R-2821 . 1 ; Ri5 Fla R17 918 R224 FOT, TRIM, $00% F1AR100K BECK  |4&4D0-D1-040% 10
C133 C135 Cisl C&3 CAR. LER, 5PF, 1KV Do-050 CRL 1500-00-5011 4 i R23% R33N R34 R4 RS?
i C10% 4138 CAP, TANT, 5. aMF, 35V 1 SODSEIXFOINER SFRAG [1500-75-6302 2 :
c3s ¢3s ¢l CAF. CER, 10PF, 1RV DD-100 I'erL  :1s00-01-0012 3 . RZ5E &4 RZES RYSE ROT, TRIM, 20 F5ARIO BECK |4&00-03-0000 4
; ; CAP SET, POLYC 1BR—581 WUTK  [1209-B0-00CE H [
! c14% CAB. CER, 100PF. 1KY ODD-101 LONG LEAD P oLRL 1500-01-0101 1 MIXED MATCHED SET . ’ ! : R3aT RE4 FDT, TRIM. 200 F1ARZ0D BECK  |4400-02~0101 F —
£3I2 ¢34 C5 C7F LAP, CER, 1DOPF, liv oR-101 "Rl 1500-01-0131 4 ¢2z CAR. POLYD, IMF, 10OV : . R2%7 FOT, TRIM. 2K 1ARIK BECK  |4&n0-02-020H 1
; PART OF 1509-BO—Q00E -
Cl1 11§ C12C ©123 AP, CER, , GU1HF, 1KV po-102 CRL 1500-01-0211 B i [ALTRY i R1B6 R212 POT, TRIM, 20K 1 ARZOK BECK | #600-02-0301 2
Cl14 C182 C72 C79 ; : : .
: T30 CAP, POLYS: . EMF, 100V R133 R143 RISC . POT. TRIM. 500 Y1ARSOD EEC% AL00-05-0104 E)
C104 C107 Clo8 C115 CAP, CER, MN, , J11F. 8OV : CACDIZSUI03Z1004 . CORNG [1500-01-0310 a0 PART OF 130%-B0-000B
CilB C138 ¢1a9 €13 aTviL: R20 POT. TRIM. it F1ARSK . BECK  4400-0%-020% 1
€132 £13s 137 €138 .
C13% £143 €144 C147 €3 CAP, POLYC, . OLMF, 100V R253 POT, BMITEH, 10K 4502-01-0300 WUTH 4502-01-0300 1
ctag {17 C16 C1% C2 FART OF 1309-B0-0008
C20 C31 L38 040 C49 ! : YLy ) R252 R3&3 R2TE RITT - REE, £, 1/2W. 5%, 10 REZOSF-100 STEPL [4700-25-0100 B
£S5 LB fuB Ce% C73 : : : RIBY #3281 RoZe A28 ) '
¢77 CHO C82 cBI CB4 : . NONE MAIN EBD 1 700--00-0426 §MYTK 1700-00-0628 1 i :
CR0 CRL (97 93 : i R193 . RES. €. 1/2W, 10%, 150 RC208F-151 | BTRPL |4700-25-1%500 1 C
; NOME | GONN, SRLN 09-3-FO9H ©OMELEX  2100-02-00%1 E | : ; .
C10 C100 2101 Clus CAP. CER, MON, . 10F, 50V | CACOIZSULO4ZO504 CURNG 1 1SH0-01-0405 3z C : R7 | RES. C. 1/2W, 5%, L. &M RCAZOGE 56 L oAB 4700-25-1404 1
C1o& €111 €112 €113 | i L J1B J17 J20 J21 i GONN 22-17-2022 HMOLEX  Z10Q-02-004&1 L} : -
S Cias oioe o1l : [ : : R139 A143 Risl R1B4 © RES. MF. L/8M, 1%, 100 RNBAD-1 DOOF TRW 4701-03-1000 17
: : NDONE ' BPRING SOCKET 3-330-808-% AMP 2100-03-0037 2 .
. . : 1 . . N
- - - . — . i ] .
i TITLE ASEEVIELY NOD. REW - TITLE ASSEMBL Y M. REV H [ TITLE N ASSEMBLY M. AEY
WANVETEK | praTmain sn 1100-00-0628 A VWAVETEK PCA, MAIN BD 1100-00~0b28 A WAVETEK PCA, MAIN BD 1100-00~0428 R
C .
PARTS LIST ‘ PacE: 1 .| PARTSLIST PecE: 3 PARTS LIST ‘ P pace: 3
L. . . : - e
_ . . T T e N - =
REFERENCE DESISNATORS PART DESCRIPTION ORIG-HEGR—PART-NO | MFER WEVETEK Na. GTY/PT REFERENCE DESIGHATORS PART DESCRIFTION ERIG-MFCR—FART=NO | MFGR WAVETEF, NOD. QTY/FT | , REFERENCE DESIGNATORS FART DESCRIPTION OR1G-MFER-PART-ND HFGR WAVETER K. aTysPT
Ci5 C3 C34 C37 ¢4 €41 I i . R2%& RIVT RIle RIIS
C5C CE% 54 C5% Cad ! HONE CDAY SDCUET FEEE LR aMP [ 2190i-03-0038 H R243 R353 R34% R4Z
Ca2 Cas C&F C7a 079 . : R73 RYS RTH REF RPe
CH L8 CF CF8 | : HONE CABLE CONTACT 2RE[L-2 ! AMP 2100-02-0049 H] :
. AE23 R124 R135 R24 RES, MF. 1 7BW. 1%, 1K | RNSSD-1001F TR 4201-03-1001 13
Cua BB CAP, CER. 15PF, 1KY DD-150 ©GRL 1EH0-01-3011 2 NONE HOLEING, CONN 3-FOS B7A9-3 . AP 2100-02-0042 2 R255 R%8 R32Z7 RI3S
. ; R3J9 RJAY R352 R7O
Ci50 | CAR, CER. 1. 3FF, Ly 10TCC-V1S SPRAG |1500-01-%307 1 HONE PIM SDCHET SBA-120-5-TE . ROBMU  |2100-03-0083 4 REL
140 42 C47 £&1 CaB CAR. CER, 22PF, 1MV DD-220 © cRL PR00-0R-2011 ] HOKE SKT. IC. 14 PIN ! DILE14P/108 BURND |2100-63-00s4 1 R1B? R214 A23s RI23 REB. MF. 1/8W, 1%, 10K RN55D—1 002F TRW 4701-03-100% 8
€81 GBS CBaT £a% i . R332 RF344 RS2 RS7 B
i NGHE TERM 200081 URECE (2100-08-000% 2 .
C1 €109 €10 £421 6S2 CAP, CER, 220PF, 1MV . DD-221 | CRL 1500-02-2111 8 R110 R111 R153 R154 RES: MF, 1 78M, 1%, 10 RNS5D-1 OROF TRH 4701-03-100% 3
c7 96 099 | MONE FING. TERM TTLS-7 UVEECD [2100-05-0023 2 Ris% ®1B& R195 RiFS
R221 R232 R225 RII1 -‘|
C43 Cas C& i CAP. CER, 33PF. 1MV nR-330 CRL 1500-03-3611 3 ; WONE PIN 08-50-010% MOELEX |210C0-DS-D0EY 14 R2&? RIHT AETS RETV
RIBZ R283 A28s RS2 -
cs3 CAP. CER. 330PF, 1KY o531 CRL 1506-03-3111 t NONE PINS. GANN CEIY ] AMP 2100-05-0030 5 R30 ®3I17 A331 RI33
RS& RE1 RA2 RSO
Cad £45 CAR, CER. S&FF, 1KY DD-5&0 tRL 1200084001 z NENE 5TANDOFF . SWAGE E5315-3D-5A UMICP |2300-03-0001 E
. 687 H..250 HEX Ri%4 RES. MF, 1/8W, 1%, 1. 1K ANBSD-1101F TRH 4701-03-1101 1
c1as CAR, CER. 6EFF, 1KY DD-&R0 = 1200-06-B001 1 440, L 062 MAT L :
I RE?1 RES.MF. 1/8W: 1% 13, 1K | RM33D-1313F TRW 4705-03-1312 1
[$3-1 CAR, MICA, 1 1OFF, 500 DMEE—111. ARCO  1Z30-11-1100 1 : NONE i HEAT SINK 207 WAKE  2800-11-0001 2 .
I I ! i RZ05 RZ0B R34E RILT ¢ RES, MF. 1784, 1%, 124 RN550—1 240F , TRU 4701-03-1240 4
c1a? I CAP. MICA, 120FF, 5004 DHM15-121J ARCO  |1500-11-2100 1 NONE TRANSIPAD 10123 METRS |2800-11-0003 & i H
: | H RZZT | RES.MF, 1/BW, 1%, 13. 4K | RNS5D-1242F TRW 4701-03-1242 1
£33 CAR, MICA, 15PF, 500V DM13-1504 . ARCO [1Zoo-11-3C00 1 NONE TRANSIFAD 10140 HMETRS ~2E800-11-0004 2 : :
: i R23% HES, MF, t /BW, 1%, 140 RNSBD-1 400F TRM 4701-03-1400 1 :
cz?T CAP. MICA, 3CFF, 500V DM15-200H | ARCH | E5D0-13-0000 1 MONE HEATSINFK, 2HOLIHE WAKE  Z300-11-0012 & [ —
; : Ri5L RD4 RIS ARAD RES, MF, 1 /BW, 1%, 130 RNY50-1 S00F TRH 4701 -03-1300 8 ]
(-1 | CAP, MICA, S20PF, 309V DM15-821F | ARCT | 15D0-1B-21G1 1 NONE FERRITE BEAD T6—590-553/4B FERRY 3100-00-0001 4 i R320 R337 R3I70 ATL
€257 c28 CAP, NICA, $1PF, SO0 PM1S-Fi0J | areo  |1500-19-1000 2 MONE BALUN CORE 273000902 FARIT S100-00-0002 2 I Aii8 R132 R134 AL7& HES, MF. 1 /BW, 1%, 1. 3K RMASD-1801F TRH 4701-03-1501 11 ]
TITLF ASSEMELY MO HEW TITLE ASSEMBLY NG REV T TITLE ' ASSEMELY N =
WWANVETEK a5é. MAIN BD 1100-06-0628 4 WAVETEK FLA MAIN BD 1100-00-0628 R SWAVETEK PCA, MAIN HD ! T 't |
i !
PARTS LIST PaGE. 3 : PARTS LIST PAGE: & PARTS LIST PASE: & =
L . L . : _ _ R ] l |
REMOVE ALL BURRS (ORL A DATE
AND BREAK SHARP EDGES MVE-rEK
MATERHAL PO ENGR SAM QIRGD - CALIFORNIE A
TITLE
RELEASE AFFRDY
PARTS LIST
TGLERANCE UNLESS PCA, MAIN BD
Finisn DTHERWISE SFECIFIED
WAVETEK PROCESS XKEX t 01D AMNGLES #1°
| xx -0
ar 5 T Ha S e DO NOT SCALE DWG _|Wo0eL Ao e .
NOTE LIMLES HFHEW Ak RFFC R FLY SCALE 166 1100—00-0625
'_
— e 23338 SHEET 1ol 3
SR e 7 6 { ,f T



ManualsPlus.com



MapuaIsPIus.com
1

8 7 6 5 ¥ 4 1 3 2
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Frer! OBN £44 (3%") BUSS F5S
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3.1

CONTROLS AND CONNECTORS

The controls and connectors for the Model 168 are shown
in figure 3-1. The listing below discusses each control and
its function.

©

FREQUENCY/SWEEP START Dial — The main fre-
guency contrel. The setting on this dial multiplied by
the frequency range (FREQ} setting is the basic out-
put frequency of the generator. The dial sets the
sweep start frequency when SWEEP mode (B} is
selected. (The FREQ VERNIER and VCG IN also
affect the generator frequency.] The outer scale has
linear distribution; the inner has logarithmic (2). The
dial index mark lights when power is on.

©

ManualsPlus.com

SECTION
OPERATION

LIN/LOG Switch — This switch selects alinear change
in frequency or & logarithmic change in frequency
when sweeping {20), frequency modulating (23) or
using the frequency dial {11,

FREQ Range Switch — The 11 position outer switch
selects the generator frequency range, which, when
multiplied by the frequency dial setting {1}, deter-
mines the basic output frequency of the generator.

VERNIER Control — The inner knob allows fine
control over the output freguency. A complete turn
of this vernier is equivalent to approximately one half
of the smaliest division on the main frequency dial
{1). When in the full clockwise position {(CAL}, the
settings on the main dial will be accurate.

D @ ® B O G

® ©)

STANIF i
FIEEET AR I

IV EHT
THA%S! RO T13E

1
SRS

@® @9 a3 2

Figure 3-1. Controls and Connectors
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MEABON EXCEFT CALIBRATION, DFERATION, AND
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HOLD Switch — This switch holds the output atits
instantanecus voltage level, Operable in the X .001
through X 10 FREQ ranges {3) only,

GEN MODE Switch — The outer, 8 position switch
selects the operating mode of the main generator
as follows:

a. CONT Mode — The generator operates continu-
ously as a standard Voltage Controlted Generator
{(VCG}. Frequency output is determined by front
panel control settings in conjunction with external
control voltage at VCG IN (23).

b. TRIG Mode — The generator will give one complete
cycle {starting at 0°) of output when the MAN
TRIG (B) is pressed or for each cycle of signal
applied to TRIG IN (21). A convenient trigger
source is the SWEEP QUT signal (17), since the
internal sweep operates independently of the main
generator,

c. DBL TRIG Mode — As for TRIG mode, except
two cycles are given.

d. TRIG HAV Mode — As for TRIG mode, except
the waveform { "\, , "\, } starts and ends at -90°,
rather than 0°; this is a haverwave. For l-“_s,f'l__land
LI 1 waveforms, this mode is identical to TRIG
mods, except the delay between TRIG IN {21) and
FUNC GUT {12} is increased.

e. GATED Mode — As for TRIG mode, except that
the generator will cantinue to have output for the
fult time that the MAN TRIG switch (6} is held
down or the gate signat at TRIG IN {21) exceeds
the gating level set by the TRIG LEVEL control.

f. GATED HAV Mode — As for TRIG HAV mode,
except that the generator will continue to have
output for the full time that the MAN TRIG
switch {B) is held down or the gate signal at TRIG
IN {21} exceeds the gating level set by the TRIG
LEVEL control {5).

g. SWEEP Mode — The generator operates in a sweep
mode determined by the SWEEP MODE switch
{20).

h. EXT WIDTH Mode — For "Li, IM__tandLi Twave-
forms only. The main generator is disabled and

the output frequency and pulse width are depend-

ent on the external signal input at the TRIG IN
BNC {21} or the MAN TRIG switch pulse {8},
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TTL QUT and FUNC OUT signais are at a dc level
until triggered., Qutput, compared to the input,
can be normal M__l or complementary | I 1as set
by the WAVEFQORM switch {8), or positive
(NORM] or negative {INVERT) as set by the
NORM/INVERT switch (10).

TRIG LEVEL Control — The inner control is a con-
tinuously variable adjustment of the TRIG IN {21}
circuitry.  When full cow, approximately a positive
going signal of +bV or greater voltage is required for
triggering (figure 3-2), In the full cw position, a posi-
tive going pulse of approximately —BV or more posi-
tive voltage is required for triggering. In the GATED
mode, the generator will begin to run continuously at
some position of the control cw past 12 o'clock.
When using the MAN TRIG, this control must be cow
of the midpoint.

TRIG LEVEL

CONTROL
CCW -~ - W

+5Y =aode=: TRIG LEVEL

ovesofhee

TRIGGER SIGNAL
MUST BE & 21V p-p
POSITIVE GOING
SIGNAL EXCEEDING
THE TRIG LEVEL
SETTING

sv el

Figure 3-2. Minimum Trigger

@ MAN TRIG Switch — When in any of the trigger

Q,

modes, pressing this switch furnishes the trigger. When
in any of the gate modes, this switch furnishes the
gate signal for the duration that it is pressed and held
down. The TRIG LEVEL control (5] must be cow
from midpoint for proper MAN TRIG operation.

PC OFFSET Control — This knob adjusts the dc base
line offset above {+) or below {—) signal ground to
10 Vde into open circuit (£5 Vdc into 5082 load).
Waveform pius offset is limited to 15V open circuit
{(£7.5V into 5051 load},
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WAVEFCORM Selector — The six position outer
switch selects the waveform that appears at the
FUNCOUT BNC {12). The waveforms are sine ", tri-
angie ™, ramp /]_ square L , positive going pulse
M__! and positive going complementary pulse LI~ 1.

VCA GAIN Control — When amplitude modulating
with a signal at the VCA (AM) IN BNC (22}, the inner
knob determines the level of modulation by attenuat-
ing the input signal.

OUTPUT ATTEN (dB} Control — The four position
outer knob attenuates the FUNC QUT waveform and
offset {12} from 0 dB {15Vp-p max into 5082 LOAD)
to -60 dB (15 mV p-p into 50%2) in 20 dB steps. The
inner VERNIER knob varies the attenuation over an
additional 0 to approximately 20 dB. Maximum
attenuation is 80 dB {1.5 mV p-p into 50§2).

NORM/INVERT Switch — This switch inverts wave-
form output from FUNC OUT {12). Inversion is
about the D volt axis of the non-offset waveform.

LEADING EDGE Control — For 'Li, M__land LI 1
waveforms only. The outer knob varies the leading
edge transition time throughout the range indicated
by the TRANSITION TIME switch {14). Transitian
time should not exceed the pulse width.

TRAILING EDGE Control —For L, M__land LI 1
waveforms only. The inner knob varies the trailing
edge transition time throughout the range indicated
by the TRANSITION TIME switch {14). Transition
time should not exceed the “off’" time of the pulse
period.

FUNC OUT, 508 Connector — This BNC connector
is the selected waveform output of the main generator.
Cutput level is 30V p-p maximum into an open circuit
or 15V p-p maximum inte a 50£2 load.

TTL OUT Connector — This BNC connector is a
source of TTL level pulses at the main generator fre-
quency. Pulse width, but neither amplitude nor tran-
sition time are controllable, Amplitude is fixed at an
inactive level of 0.0 volts and an active level of
approximately 2.4 volts when loaded with 50%2,
TTL pulse width is controllable regardless of the
waveform selected.

TRANSITION TIME Switch — This seven position
switch selects the range of pulse leading and trailing

-edge transition times, Actual in-range time is set by

the LEADING EDGE control {11). Affects 1o, |

@
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and 1 waveformsat FUNC QUT {12). It has no
effect on TTL and TTL outputs or on ., “vand
waveforms. Transition time should not exceed the
“off” time of the pulse period.

TTL OQUT Connector — This BNC connector is a
source of TTL level pulses at the main generator fre-
quency. Pulse characteristics are the same as for TTL
pulses {13) except amplitude is fixed at an inactive
tevel of approximately 2.4 volts and an active level of
0 volts when loaded with 50832,

PULSE WIDTH Switch — The cuter eight position
switch selects the pulse width range. The ar position
ensures a 50% duty cycle pulse. The inner VARIABLE
knob varies the pulse width throughout the range
selected by the outer knob. This knob is inactive
when the outer switch is in the 'L position. The
PULSE WIDTH switch affects' L, M| and (I
output at FUNC QOUT {12} and the TTL (13} and
TTL {15) outputs. The "\, and .~ waveforms are
not affected. Pulse width cannot exceed 70% of
pulse period.

SWEEP OUT, 60052 Connector — This BNC connector
provides a fixed 0 to nominal +5 volts sawtooth wave-
form whose period is determined by the SWEEP TIME
control (18); there is no output when SWEEP TIME
is OFF. Output also depends on the SWEEP MODE
contrai {20):

Pasition SWP OUT

SWP START av

SWP STOP Approximately +5V

CONT SWp Sawtooth

TRIG SWP OV until triggered, then sawtooth
and return to OV

SWP HOLD OV until triggered, then ramp to +5V

and hold for duration of trigger,
then return to OV

SWEEP TIME Switch — The seven position outer
knob provides a sweep duration range. The inner
VARIABLE knob selects the actual sweep time, An
OFF position ensures that the sweep generator is off
and has no effect on the frequency of the main gen-
erator.

33
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GCV Qut Connector — This BNC connector provides
the Generator Control Voltage, anominal O to +b volts
proportional to the main generator frequency.

SWEEP MODE Switch — The main generator fre-

quency is controiled by the sweep generator when the

GEN MODE switch {5} is in SWEEP position; other-

wise, the two generators are independent. The outer

five position switch selects the mode in which the
interna! sweep generator affects the main generator.

The sweep start frequency is set by the FREQUENCY

dial {1) and the sweep stop frequency is set by the

inner SWEEP STOP knob (20). The sweep maodes are:

a. SWP START Mode — The main generator operates
at the frequency set by the FREQUENCY dial (1)
and in the range set by the FREQ switch (3). This
mode is used to set the sweep start frequency.

b. SWP STOP Mode — The main generator operates
at the freguency set by the SWEEP STOP knab
(20} and in the range set by the FREQ switch {3).
This mode is used to set the sweep stop frequency.

c. CONT SWP Mcde — The main generator frequency
is swept up from the sweep start frequency to the
sweep stop frequency as preset in the SWP STA RT
mode and SWP STOP mode and in the time deter-
mined by the SWEEP TIME switch (18}; the signal
immediately drops to the start frequency and
sweeps again.

TRIG IN, 1.5 k§2 Connector — This BMC connector is
dc coupled with 1.5 k&2, 30 pF input impedance.
Trigger signals must be 1V p-p or greater but within
the range of *+5V. The TR{G LEVEL control {5} ad-
justs the sensitivity of the generator to this input
signal. Trigger signal width must be 25 ns or greater.
Trigger frequency must be less than 25 MHz. The
trigger signal can trigger the main generator and/or
the sweep generator, depending on the mode of
operation selected.

VA (AM) IN, 3 kf2 Connector — This BNC connector
has input impedance of 4.99 to 10 k{2 depending upon
the VCA GAIN setting (8). With VCA GAIN fully cw,
0 to £5 volts gives a 0 to 30 volt amplitude change;
5 Vac gives 100% modulation; 10 Vac gives 200%
modulation {suppressed carrier}. Increased vecltages
are required when the VCA GAIN control is used.
AM signal bandwidth is limited to 10 kHz.

VvCG (FM} IN, 6 kSZ Connector — This BNC connector
is the Voltage Controlled Generator signal input, a

34
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signal that controls the main generator freguency.
With 0O voits in, the main generator frequency is deter-
mined by the frequency range seiected and the fre-
quency dial setting. A positive VCG voltage will in-
crease this frequency, and a negative voltage will de-
crease the frequency. QOperation is limited by the
FREQ range switch setting {3). A 5 volt excursion
will vary the frequency up to 1000:1, linearly or
logarithmically.

POWER Switch — Power is on when this pushbutton
switch is in, and off when extended.

(2)

3.2 WAVEFORM TIMING

The relationship ameng waveforms for different modes is
illustrated in figure 3-3.

3.3 OPERATING PROCEDURE

No preparation of the instrument is required beyond com-
pletion of the initial checkout given in paragraph 2.3. It is
recommended that a one-half hour warm-up period be al-
lowed for the associated equipment to reach a stabilized
operating temperature, and for the Model 166 to attain
stated accuracies. The operator should be familiar with the
controls and connectors given in paragraph 3.1 and the
waveform relationships given in figure 3-3.

There are almost unlimited ways to set up the generator
and waveforms that may be obtained. The following sections
describe basic configurations and how to set them up.

Notice the grouping of controls on the front pane!:

a. the waveform and amplitude group

b. the pulse characteristics group

C. the sweep group

d. the frequency and operating mede group

Internally, the sweep group wilt be used only in sweep
mode. In addition, the sweep generator can be used as an
independent signal source with its own output. This is a
convenient source of trigger and modulating signals for the
main generator. The pulse group is used only for altered
forms of the 'y, T and 1 waveforms.

The setup instructions given in the next paragraphs must

necessarily be general. They are divided for five applications
which can be combined as required:
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Figure 3-3 Waveform Retationships

INVERTED WAVEFORMS ARE INVERTED ABOUT THE OV AXIS.
TTL WAVEFORMS ARE NOT AFFECTED BY WAVEFORM INVERSION.
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REFERENCE DESIGNATORS PART DESCRIFTION DRIG-MFGRA-FART-NG ‘ MFGR WAWETER ND. aTY/RT
NONE : ASSY DRMG CHASSIS 0102-00-064% ‘ WTH 0102-D0-0&4F 1
NONE DlaAL ABBY 1640852 | HUTK  [1701-00-D&52 1
1 INDICATDR, DAL 180-303 I wetk  [1200-00-4970 1
2 HANDLE, BLACK 1300-00-7929 CWVTE  |1400-00-7929 H
FAOM: L4DO-00-6951
4 MNTG ANGLE 1400-00-7F53 . WyTR  [1400-00-7983 2
28 TOP COVER 1400-D0-BO0OZ WTK  |1400-00-8002 1
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a. Continuous, triggered or gated operation

b. Voltage controlled frequency {VCG) operation
c.  Sweep operation

d. Pulse operation

e. Voltage Controlled Amplitude {VCA} operation

3.3.1 Continuous, Triggerad and Gated Operation
Operation in these modes is set up using standard wave-
forms. After getting results with a standard waveform, refer
to paragraph 3.3.4 for pulse setup, if desired.

1. For most accurate results, place the generator in con-
tinuous mode and monitor the setup of the controls
with an oscilloscope. Connect FUNC OUT to the
oscilloscope and sync to this signal. 1t is best to use
an oscilloscope with greater than 250 MHz band
width or a sampling oscilloscope. To view the high
frequency performance with a real-time scope, use a
B0S2, 10:1 attenuator at the scope input to reduce
the capacitive loading due to the scope.

2. Set the frequency controls for the desired frequency.

3. Select the waveform, attenuation and offset. This
completes the setup for continuous mode.

4. If one of the triggered or gated modes is desired, select
the mode. If trigaering is manual, rotate the TRIG
LEVEL fully ccw. This completes the setup for man-
ual triggering or gating,

5. If an external trigger signal is to be used, connect a
qualified trigger source (paragraph 3.1} to the TRIG
IN BNC and to the oscilloscope trigger input. Set the
scope to trigger on the external signal. Rotate the
Model 166 TRIG LEVEL control fully ccw, then
rotate ew until the desired triggering occurs.

3.3.2 Voltage Controlled Frequency {VCG) Operation
Set up the controls as given in paragraph 3.3.1 for contin-
uous operation. The frequency selected will be the reference
frequency. A voltage at the VCG BNC will cause the fre-
quency to deviate from the reference frequency.

1.  For frequency control with positive dc inputs at VCG
IN, set the dial for a lower limit from which frequency
is to be increased.

3.6
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2. For frequency control with negative de inputs at
VCG IN, set the dial for an upper limit from which
frequency is to be decreased.

3. For modulation with an ac input at VCG IN, set the
dial at the desired center frequency. Do not exceed
the maximum dynamic range of the selected fre-
quency range.

Figure 34 is a nomograph with examples of the frequency
dial effect as a reference for VCG IN voltages. Example 1
shows that with OV VCG input {2nd column), frequency
{3rd column) is as determined by the frequency dial setting
of 2 (1st column). Example 2 shows that with a positive
VCG input, output frequency is increased. Example 3 shows
that with a negative VCG input, output frequency is de-
creased. (Note that the Factor of 5082 OUT Frequency
column must be multiplied by the frequency range in order
to give the actual B0 OUT frequency.} For full 1000:1
linear mode VCG sweep of the generator frequencies, set
the FREQ VERNIER full cow.

NOTE

The FREQ VERNIER must be rotated full ccw
for 1000:71 linear or logarithmic range.

FACTOR OF
FREQUENCY VCG 85082 OUT
DIAL SETTING VOLTAGE FREQUENCY
5 s -5V 05 1 1.005)
—av
4+ -3v 1+
-
— 3
i5) T o8 | (om
3+ -1V e‘i.P' _ A
= __’__,’..ﬂ\l- Exp‘“PL
- v 3+
{.05} ~ a2v {s)
1+ g, a4t
v+ e,
1006} .05 - 15V Bl (5)

LINEAR AND {LOGARITHMIC}

Figure 34. V(G Voltage-to-Frequency Nomograph

3.3.3 Sweep Operation

1. Set SWEEP MODE to SWP START and adjust the
FREQUENCY dial and FREQ range for start sweep
frequency.

2. Set SWEEP MODE to SWP STOP, Set SWEEP STOP
control for the desired upper frequency.
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3. Set GEN MODE switch to SWEEP and SWEEP TIME
switch to the approximate sweep duration desired.

4. Set to CONT SWP mode and sync the oscilloscope
with the SWEEP OUT signal. This completes the
setup for continuous sweeping.

5. If a triggered sweep mode is desired, select TRIG SWP
or SWP HOLD, connect a qualified trigger source
{paragraph 3.1} to the TRIG IN BNC and to the
oscilioscope trigeer input. Set the scope 1o trigger on
the external signal. Rotate the Model 166 TRIG
LEVEL control fully cew, then rotate cw until the
desired triggering cccurs.

3.3.4 Pulse Operation

1. Set up the controls as given in paragraph 3.3.1 for
continuous operation.  For pulse operation, select
. . N or LI 1 waveform, normal or inverted
(figure 3-B),

2. Set the pulse width as desired. Keep in mind that the
Pulse width cannot exceed approximately 70% of the
“normal’’ waveform period. For wider pulses than
those that can be normally obtained, set up the TL_J
pulse with the complement of the width that is
desired, then switch to the complement pulse { I },
For example, a 95 ns pulse with a 125 ns repetition
rate is desired. The complement of 95 ns is

125 — 85 = 30ns

Set up a 30 ns pulse with a 125 ns repetition rate
and switch to the complement pulse as shown,

ManualsPlus.com

WAVEFORM QUTPUT
—h-—| I--q--— 30 ns
M1 {Normal} | | J
—l-| 125 ns l--—
-——I--| 95 ns I--—»—

L] o

L {Complement)

3. Set the pulse leading and trailing edges. Pulse transi-
tion times are restricted to less than pulse width,

VARIABLE
LEADING FIXED POINT
EDGE
N2 . t— VARIABLE
TRAILING
EDGE
FIXED POINT

33.5 Voltage Controlled Amplitude (VCA} Operation

Set up the controls as given in paragraph 3.3.1 for contin-
uous operation. The amplitude selected will be the reference
amplitude. A voltage at the VCA BNC will cause the output
amplitude todeviate from the reference amplitude. The VCA
GAIN control can be used to attenuate the VCA input. For
AM operation, 5V p-p gives 100% amplitude control or
madufation, while 10V p-p gives 200% {suppressed carrier)
modulation.

{With seme “pulse width’’ and
“transition time’’ selected)

/Trailing Edge

REMARKS

______________ } 1 1 Amplitude is arbitrarily one.

. m .
fnversion rotates U about O axis.

’ Y } ¥l ADto Vp pulse.

WAVEFORM  NORM/INVERT SWITCH CUTPUT
Leading Edge\
L NORM 0 et
ar INVERT 0
m_J NORM 0 —Jdo—_.__
LU NORM
Mn_J INVERT
Lf INVERT

Figure 3-56. Comparison of Available Pulses

0 _m—/__: } Y| The complement of [ 1],

1| Inversion rotatesT 1 _Jabout 0 axis.

¥ | Inversion rotates tabout O axis.

3-7
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4.1 GENERAL

The circuits summarized in figure 4-1 are placed on two cir-
cuit boards in the generator. All circuits outside the dotted
lines of the Sweep and Transition Time board (-0629) are
on the Main board ({-0628}. The manual controls and con-
nectors are mounted on the frant panel. The power supply,
which is not shown, is located on the rear panel and Main
board.

4.2 BASIC WAVEFORM DEVELOPMENT

The heart of the generator {the bold path in figure 4-1) isa
triangle and square wave generator. The triangle waves are
developed by charging a capacitor with constant currents
that are alternately reversed in polarity. The polarity
reversal is caused by a flip-flop circuit, or hysteresis switch,
that in turn produces the square waves. The flip-flop
changes states, causing the constant current to change
polarity, upon detecting amplitude limits of the triangle
waveforms.

The VCG dial buffer sums the currents from the frequency
dial, frequency vernier, VCG IN connector and the sweep
circuit. The VCG dial buffer is an inverting amplifier whose
output voltage can be applied directly to the GCV amplifier
ar through the log converter to the GCV amplifier. The out-
put voltage of the GCV amplifier controls the positive and
negative current sources. This voltage is also present at the
GCV OUT connector. For all waveforms except the ramp
the currents from the two current sources are egual and
linearly {logarithmically in log mode) proporticnal to the
voltage of the VCG dial buffer output in linear {log} opera-
tion. The diode gate, which is controtled by the hysteresis
switch, is used to switch the positive or negative current fo
the integrating capacitor selected by the frequency multi-
plier. If the positive current is switched into the integrating
capacitor, the voltage across the capacitor will rise linearly
to generate the triangle rise transition. If the current is
negative, the voltage across the integrating capacitor will
falt linearly to produce the fall transition.

The triangle amplifier is a unity gain amplifier whose output
is fed to the hysteresis switch. The hysteresis switch has
two voltage limit points (approximately £1.25V} at its input.

SECTION
CIRCUIT DESCRIPTION

During the time the output voltage of the triangle amplifier
is rising, the output voltage of the hysteresis switch is posi-
tive, but when the output voltage of the triangie reaches
+1.25V, 1t triggers the hysteresis switch, causing the output
to switch negative. Once the control voltage into the diode
gate becomes negative, it will switch the positive current
out and switch the negative current in to the integrating
capacitor, so that the voltage across the capacitor will reverse,
starting a linear decrease of the triangle wave. When the de-
creasing voltage reaches —1.25V, the output of the hysteresis
switch will switch back to positive, reversing the process.
This action generates the triangle waveform as shown in
figure 4-2. Since the output of the hysteresis switch is a
sguare wave, the result is simultaneous generation of a
square wave and a triangle wave at the same frequency.

The output frequency is determined by the magnitude of
the capacitor selected by the frequency multiplier and
magnitude of the current sources. Since the current sources
are linearly proportional to the contral voltage of the VCG
circuit, the output frequency will also be linearly propor-
tional to the contral voltage. The relations become logarith-
mic if the log mode of operation is chosen. The capacitance
multiplier is used to sink a precise amount of the current
supplied to the integrating capacitor on the low frequency
ranges.

4.3 WAVE SHAPE AND AMPLIFICATION

The output of the hysteresis switch is shifted to MECL level
and fed to the pulse width circuitry. The pulse width is
determined by varying the BC time constant of an MECL
ane-shot. The ocutput of the pulse width circuit feeds the
TTL and TTL buffer and the rise/fall circuit. The TTL and
TTL buffer circuit provides an approximate 0 to 2.4V cutput
into 80 ohm load. The rise/fall circuit controls the transition
time via selected RC networks, then returns the shaped
square wave to the square wave clipper on the main board.
When a square or pulse mode is selected, this clipper is acti-
vated to supply the signal to a pair of transistors which con-
vert the single ended pulse to the differential input required
by the multiplier.

The triangle wave from the triangle amplifier is coupled to
another pair of transistors and the sine converter. This pair
of transistors are turned on when triangle or ramp are selected

4-1
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Figure 4-1. Generator Block Diagram
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7.1 DRAWINGS

The following assembiy drawings, parts lists and schematics
are in the arrangement shown below,

7.2 ORDERING PARTS

When ordering spare parts, please specify part number,
circuit reference, board, serial number of unit and the

function performed.

Drawing

Instrument Schematic
Chassis Assembly
Chassis Parts List

Mairn Board Schematic
Main Board Assembly
Main Beoard Parts List

Main Board Switch Assemblies
Main Board Switch Assemblies Parts List

Shield Board Assembly
Shield Board Parts List

Drawing No.

0004-00-0128
0102-00-0649
1101-00-0642

0103-00-0628
0101-00-0628
1100-00-0628
1202-00-0041
1202-00-0041

0101-00-0684
1100-00-0684

SECTION

PARTS AND SCHEMATICS

7.3 ADDENDA

Under Wavetek's product improvement program, the latest
electronic designs and circuits are incorporated inte each
Wavetek instrument as quickly as development and testing
permit. Because of the time needed to compose and prinmt
instruction manuals, it is not always possible to include the
most recent changes in the initial printing. Whenever this
oceurs, addendum pages are prepared to summarize the
changes made and are inserted immediately inside the cover,

Drawing

Sweep and Transit Time
Board Schematic

Sweep and Transit Time
Board Assembly

Sweep and Transit Time
Board Parts List

Sweep and Transit Time
Board Switch Assemblies

Power Supply Schematic
Power Supply Assembly
Power Supply Parts List

Rear Panel Assembly
Rear Panel Parts List

Drawing No.
0103-00-0629

101-00-0629
1100-00-0629

1202-00-0042

0103-00-0645
0101-00-0645
1100-00-0645

0102-00-0648
1206-00-0648
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5.1 FACTORY REPAIR

Wavetek maintains a factory repair department for those
customers not possessing the necessary personnel or test
equipment to maintain the instrument. If an instrument is
returned to the factory for calibration or repair, a detailed
description of the specific problem should be attached to
minimize turnaround time.

5.2 REQUIRED TEST EQUIPMENT

DVM Millivoit de measurement {0.1% accuracy)
Differential Oscilloscope, Dual Channel 500 MHz bandwidth
Distortion Analyzer 600 kHz
Frequency Counter . . .. ... ...

ManualsPlus.

SECTION
CALIBRATION

5.3 CALIBRATION

Perform calibration according to table 5-1. |If performing a
partial calibration, check previous settings and adjustments
for applicability. See figures 5-1, 5-2 and 5-3 for calibration
point location.

1. Use 5002 cable for all instrument connections.,

2.  Aliow the instrument ic warm up at least 30 minutes
for the final calibration. Keep the instrument covers
on to maintain heat. Rermaove covers only to make ad-
justments or measurements.

Table 5-1. Model 166 Calibration Chart

Calibration
Step Check Tester Point Control Setting Adjust| Desired Results Remarks
-0645-
1 |Power DVM or -0628-TP1 |FREQ: X 1K R16 +12 Vdc 50 mV All measurements are ref-
Supplies Ditterential FREQUENCY: b erenced to ground.
2 Scope -D628-TP2 |FREQ VERNIER: CAL —12Vde 100 mV
GEN MODE: CONT
3 -0628-TP3 |DCOFFSET: OFF +22Vde 400 mvV
— WAVEFORM: "\,
4 -0628-TP4 |QUTPUT ATTEN: O —22Vdct400mv
—_ OUTPUT VERNIER: 5645.
5 0628-TPE |12 o'clock R24 +5.2Vdc 220 mv
— SWEEP MODE:
CONT SWP

SWEEP TIME: 10s 1 1s
PULSE WIDTH: L
TRANSITION TIME:
7ns160ns

LEADING EDGE : Full cow
TRAILING EDGE: Fuli cew
LIN/LOG: LIN
NORM/INVERT: NORM

5-1
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Table 5-1. Model 166 Calibration Chart {continued)

Calibration Deslired
Step{ Check Tester Paint Control Setting Adjust Results Remarks
6 |Hysteresis |Scope - 0628-TP9 0628- |l Offset
Switch R150 |0V £ 100 mV
7 | "L Am- -0628-TP8 | WAVEFORM: T 0629- | "Li Otfset
plitude Zero R31 oV x50 mv
8 |\ Am- DV -0628-TP6 | GEN MODE: TRIG -0628- |0V de £5mV
plitude Zero R86
o [Multiplier |Scope FUNC QUT | GEN MODE: CONT -0628- |As near dc as
Nuil WAVEFORM: "y R330, |possible
OUTPUT VERNIER: R334
Full cow
10 | Time Sym- WAVEFORM: T4 0628- [Time symmetry |See Figure 5-4 for equip-
metry Set output for 10V p-p | R46 within £0.1% [ment setup. Set scope to
20us{div.
11 | v Dis- Oistortion WAVEFORM: "\s -0628- |Minimum sine jAdjust R103 and R142
tortion Analyzer R103, |distortion then adjust R373 and
R142, ({typically, R374 as a fine adjust-
R373, |0.15%) ment. Trim 8216, R226
R374 R238 and R239 if
necessary.
12 |\, Offset  |Scope -0628- |No de shift Neglect the de
Shift R241 between nor-  loffset if any. Ampli-
mal and in- tude may be differ-
13 | Ay Offset WAVEFORM: "\v -0628- tverted output  |ent between normal and
Shift R210  linverted
14 |\, Am- WAVEFORM: Switch | -0628 |"\sand Verify or retrim R212.
plitude between™\, and 7\ Select |peaks are within
R212 +50 mV
15 |Preamp Differential | -0628-TP7 | WAVEFORM: "\, 0628- |Positive and
Zero Scope R308 |negative peak
vollages are
within 15 mV of
each other.
16 | Output FUNC QUT -0628- |Positive and
Amplifier R248 [|negative peak
Zero voltages are
within 20 mv
each other.
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Table 6-8. Current Source Troubleshooting Guide

Test Point

Observation

Pin 6 of U1
Pin 6 of U3
Gate of Q2

Pin 2 of U4

Pins 2 and 3 of UB
Emitter of Q8

Pin 6 of U4

Pin 6 of UB

Pin 2 of US

Pin 2 and 3 of U7
Emitter of Q10
U2 and Q1
Emitter of 024
Base of Q13

Pins 9 and 13 of UG
026

CR53-CR60

0to —B.6 V. Varies with frequency.

Gt +h6 V.,
+12 V {Q2 is on} except when ramp waveform (/] ) is selected; then voltage is
0V {02 is off).

0 to 5.6 V. Varies with frequency.

121073 V.

Approximately 4 V betow emitter of Q6,
Voltage equal or greater than volitage at Pin 3 of U6.
Voitage equal or greater than voltage at S of Q5,
ov.

—12V 10 —-64 V.

Approximately 4 V above emitter of Q12.

Log converter. Used in log frequency only.
+7.5 Vdec.

+ 1.2V pulse.

OV in CONT SWP.

Trigger sweep control input buffer amplifier.

Sweep mode control fogic,

Table 6-9. Transition Time Troubleshooting Guide

Note: All components are on the sweep board

Test Point

Observation

Junctions of C1 and C2, C11
and C12

Square wave {ECL level) input to the transition time generator.

Q1 and 04 { eading edge current switch.

02 and Qb Trailing edge current switch.

CR3-CR6 Peak leve! clamp.

07-010 Unity gain amptifier. Qutput {emitter of Q9) is £ 1.2 V puise.

Table 6-10. Sweep Circuit Troubleshooting Guide

Note: Unless otherwise noted, the sweep generator is set to CONT SWP and SWEEP TIME to 10 ms. All cormponents are

on the sween board,

Test Point

Observation

Base of Q11
Emitter of Q14
Pins 3 and 6 of U1

+6 Vde.
+6 Vdc.
—0.2 to +6.5 V ramp.

Pin 3 of U2 Q0 to +6 V ramp.

012 and 013 Q12 is off and Q13 is on during ramp up time. Q12 is on and Q13 is off when ramp
resets,

0156 Reset current is discharged through the collector-base junction of Q15.

Q16 and Q17 In TRIG SWP mode, Q16 and Q17 haold the quiescent voltage of the ramp at pin 3of Ul to
200 mV, which ensures CR28 is reverse biased and output at U2 is OV.

P 2 of UG 0 V peak detector input.

Pin 6 of UB +5V peak detector input.
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Figure 4-2, Basic Generator and Timing Diagram

and convert the single ended output to the differential input
needed by the multiplier. The output of the sine converter
is coupled through a similar pair of transistors before reach-
ing the multiplier.

The ampiitude vernier voltage and the VCA IN voltage are
summed in the summing amplifier whose output is used to
contrel the multipliers output amplitude, The phase of the
output waveform is determined by the polarity of this
voltage with the NORM/AINVERT switch controlling the
polarity of the dc from the amplitude vernier. {n addition
to being coupled to the modulating input of the multiplier,
the output of the summing amplifier is coupled to another
dec amplifier which keeps the pre-amplifier summing junction
at the appropriate level when normal or complimentary
pulse is selected.

A current mirrer is used to convert the multiplier differen-
tial output to single ended output before it is applied to the
inverting pre-amplifier. The output of the pre-amplifier pro-
vides an input to the summing junction of the output ampli-
fier., The dc voltage from the DC QFFSET switch and
potentiometer are also added in at the summing junction.
The signal is again inverted and amplified before it is applied
to the attenuator. The attenuator provides 60 dB of attenu-
ation in three 20 dB steps. Maximum output at 0 dB is 15V
into a 50 ohm load, Adjustment between steps is provided
by the vernier.

ManualsPlus.com

44 TR!GGERED AND GATED MODES

In the triggered and gated modes, the forward biased trigger
diode sinks the current from the positive current source,
thereby preventing the integrating capacitor from charging
and, therefore, the generater from oscillating. The trigger
pulse resets a flip-flop which reverse biases the diode, so the
capacitar begins to charge. The hysteresis switch transition,
which occurs when the triangle wave reaches its negative
peak, clocks the flip-flop back to the original state, which
prevents the voltage at the integrating capacitor from rising
abave ground. In the haver modes, this voltage is held at the
negative triangle peak. In gated mode, the falling edge of
the trig in signal {the gating signal} releases the flip-flop to
clock on next hysteresis switch transition occurring at a
negative triangle peak. This forward biases the trigger diode
so the valtage at the integrating capacitor may not rise above
the set voltage {ground or the minus peak}. The double trig-
ger is accomplished by a series of flip-flops which “count”
two negative triangle peak transitions of the hysteresis switch.

In EXT WIDTH made, the signal to be shaped is applied to
TRIG IN where it is squared in the trigger squaring circuit
hefore being coupled to the rise/fall circuit, fraom which
point it follows the normal square wave path. The generator
must be set to square wave of pulse to obtain an output.

45 SWEEP GENERATOR MODES

The sweep generator is an independent generator with a O
to +6Y ramp out at the sweep out connector. It will drive
up to BOD ohm impedance and can be used to externally
trigger, VCG or VCA the main generator by connecting
sweep out to the appropriate front panel connector.

The sweep generator can also be connected to the main
generater internally by selecting SWEEP on the GEN MODE
switch. The basic sweep generator consists of the current
source, FET input amplifier, clamping circuit and hysteresis
switch.

The current source charges a capacitor with a constant cur-
rent which produces a voltage ramp across the capacitor.
The ramp is buffered by the FET amplifier and applied to
the hysteresis switch. When the ramp reaches the threshold
voltage of the hysteresis switch, it changes state and dis-
charges the capacitor very guickly through the discharge
diode. The clamping circuit clamps the peaks of the ramp
to precise levels which assume 1000:1 sweep control.

As the output of the sweep generator is internally connected
to the input of the VCG dial buffer, it controls the fre-
gquency of the generator.

4.3
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Table 6-5. Triangle Amplifier Troubleshooting Guide

Test Point Observation
Base of Q15 +1.25 VN {input).
Emitter of Q19 +1.25 V", {output},
Base of Q16 —9 Vde,
RB6 For amplifier offset calibration.
Q15 and Q17 Matched for YGS, Q17 sets the bias current for Q15.
018 and Q19 Matched for VB E. Excess offset between input and cutput of the amplifier may
be due to defective or mismatched Q15 and Q17, or Q18 and Q19.
Table 6-6. Hysteresis Switch Troubleshooting Guide
Test Point Observation
Junction of R101 and R136 +1.26V N,
Pint 1 of U8 Negative peak detector input,
Pin 4 of U8 Positive peak detector input.

Base of Q23 and 024
Qz3

Q24

Emitter of Q22

Emitter of Q21

Pin 3 and 9 of U8

C70 and C42-C44
C45-C48

C71, C68, C70 and C48

+6 Vdcwith 14V 'L .

Q23 on {collectar + 2V} when ™ going positive. Off {collector — 2.5V) when
N going negative,

On/off cycte inverts from Q23.

+22v
25Vpp v .
-3 Vdc,

Negative peak compensation.
Positive peak compensation.

Compensation for frequency above 10 MHz,

Table 6-7. Capacitance Multiplier Troubleshooting Guide

Test Point

Observation

Capacitance muitiplier

Junction of R195 and C80

Pin 6 of U13

Pin 6 of U14 {Dial at 5)

Pin 6 of U14 {Varies with
Frequency)

Used only at frequency ranges X.001 to X10.
+1.25V

—1.25V

+7.5V

—7.5V
+3.78V

-3.75V )
+3.75V

—3.75V
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In SWP START mode, the sweep generatar is held at its OV
peak so that the start frequency may be set with the combi-
nation of the frequency dial, frequency range and vernier.
in SWP STOP mode, the sweep generator is held at its +BV
peak, so that the portien of the voltage to reach the VCG
dial buffer may be set in SWEEP STOP mode which deter-
mines the maximum frequency. In CONT SWP mode, the
main generator is swept between the frequency limits set by
sweep start and stop.

In TRIG SWP mode, the main generator oscillates at the
start frequency until the trigger input triggers the sweep

4-4
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generator. At the end of one ramp, the main generator re-
turns to the start frequency and waits for the next trigger
pulse.

In SWP HOLD mode, the main generator oscillates at the
start frequency as long as the trigger input signal is below
the trigger level threshold. As the threshold is crossed, the
main generator is swept up to stop frequency, where it will
remain until the trigger input falls below the threshold, at
which time the main generator returns ta the start frequency.
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Table 8-2. Power Amplifier Troubleshooting Guide

Test Paint

Observation

Junction R279 and R281.
Junction €92 and C93
Emitter of Q63

Q40-C43

Base of Q44 and emitter of
Q45

Base of Q48 and emitter of
Q49

Q46 and Q47
Q50 and Q51

€92, €93, £96-CO9, C108,
€110, R266-R268 and

Power amplifier output: 0 to 30 Vp-p signal.

Summing juction: 0 V with less than 2 Vac transient.,

Preamp output: 0 to 4 Vp-p signal, inverted from power amplifier output
Dc biasing circuit for power amplifier,

+19 Vdc,

—20 Vdc.

Stow rise time if one of the transistors is open
Slow fall time if one of the transistors is open

These components affect the power amplifier frequency response the most.

R284-R286
Table 6-3. AM and Preamp Troubleshooting Guide
Test Point Chbservation
Emitter of Q63 Preamp output: Q0 — 3 Vp-p signal.
Q57-Q60 Cc bias circuit for the preamp.

Junction of C132 and G136
Emitter of Q61
Emitter of 062

C132-C137,C139-C140
and R351

u18

Pins 6 and 12 of U18
054-058

C126 and C127
Pins 2 and 3 of U18

Summing junction, +1.8 Vdc typically.
+5.5 Vde,
=55 Vdc,

Frequency compensation components.

AM modulator,

AM current output. Qut of phase with each other.
Current mirror cireuit: sums current from pin 12 to pin 6.
Excess drooping of square wave if defective.

Differential signal input: —4.5 Vdc level.

Pin 10 of U18 Amplitude control input: + 200 mV.
U1lg and U17 Amplitude control amplifiers.
Table 6-4. Waveform Switching Troubleshooting Guide
Test Point Observation
038 and Q39 "\ amplifier and switch.
Q36 and Q37 s, ~VTamplifier and switch.
Q34 and Q35 "L, LN, L7 amplifier and switcn

Junction of CR43 and CR45
dunction of CR44 and CR46
Base of Q37
Base of Q38
CR47-CR61

+15 Vq_lapproximately
+05vTL,

+1.25 VA,

+0.4 V/\/approximately.

Sine canverter diodes. Matched set.
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Table 5-1. Model 166 Calibration Chart (Continuert)

Calibration
Step Check Tester Paint Control Setting Adjust Desired Results Remarks
17 | TLi Posi- Differential FUNC OUT |WAVEFORM: Switch | -0628- |Pasitive peaks of | Verify or retrim R212,
tive Peak Scope between "\s-and L |R198 | "Lito 7\, are
within 5O mV
18 | "L Offset |Scope WAVEFORM: "L 0628 |No dc shift be-  |Amplitude can be differ-
Shift R203 |[tween narmal ent between normal and
and inverted out- linverted output.
put {or match to
the negative "\,
peak)
19 | na Nor- WAVEFORM: nd -0628-1Zero levels are  {Neglect the de offset if
mal/Inverted Switch between NORM | R297 |within 50 m¥V  |any.
Amplitude and INVERT
20 [Output WAVEFQORM: "\, -0628- | Peak-to-peak
Amplitude QUTPUT VERNIER: |R254 |voltages are
Full cw 16V 2150 mV
21 [Trigger WAVEFORM: /v .0628- |0 vde 20 mV
Baseline GEN MODE: GATED [RS8
22 |Haver gEN M?gaggf H?"' -0628- |Baselines ave at |Set the trigger level con-
Baseline m°$gfé IN ou R178 [the same level of [trof to obtain a burst of
SWEEP TIME: 10 ms Ims the negative peak| "\, signal.
23 |VCG Null GEN MODE: CONT -0628- |Less than 1%
FREQ: X 100K R4 frequency shift
FREQUENCY: Full cw while opening
WAVEFORM: M, and shorting
Set output to 10V p-p VCG IN to
ground
24 |1000:1 LIN/LQOG: LOG -0628- |Each haif cycle
Time Sym- R34, [T, is1.2ms
metry f59 |and symmetry
is < 1%
25 |Symmetry LIN/LOG: LIN 0628- |Time symmetry
atb X 1kHz FREQ: X 1K R46 |within 0.1%
FREQUENCY: 5
26 |Symmetry FREQ: X 1M -0628- |Time symmetry
at 0.5 X FREQUENCY: 0.5 R47 lwithin 0.2%
1 MHz
27 |Symmetry FREQ: X 10M -0628- [Time symmetry |R45 must be installed for
at 0.6 X R45 |<1% unit to oscillate on X 10M
10 MHz {trim) range. Verify or retrim.
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Table 5-1. Model 166 Calibration Chart {Continued}

nualsPlus.com

Calibration
Step Check Tester Point Control Setting Adjust |Desired Results Remarks
28 |Frequency | Frequency TTLOUT |FREQ: X 1K -0628-156 kHz 10 Hz R13 affects frequency
Counter FREQUENCY: 5 R13 calibration in all frequen-
cy ranges.
29 FREQ: X 100 -0628-1600 Hz £1 Hz
R18
30 FREQ: X 10M 0628-|50MHz+500kHz{C22/23 may be added to
C24 _‘%“, -HJ.Z. lower frequency.
3 FREQ: X 1M -0628-|5 MHz £10 kHz [Trim €27 if R15 in stops.
R15
32 FREQ: X 100K -0628-|500 &kHz *1 kHz [Trim C25if R16 in stops.
R16
33 FREQ: X 10K .0628-{50 kHz £100 Hz |Trim R117 if R17 in
R17 stops.
34 |Low Fre- Scope FUNC QUT|FREQ: X 10 -0628-| Time symmetry
quency FREQUENCY: 056 R188 |within 0.2%
Symmetry
35 |Low Fre- Counter TTLOUT |FREQUENCY:5 -0628-/50 Hz £0,2 Mz |Trim R181if R182in
guency R182 | {20 ms *40 us)  |stops.
36 Logarithmic FREQUENCY: 1 {Lin |-0628-]1.99 kHz +40 Hz|Cross Reference of Dial
Frequency scale} RGO Dial (lin} Dial {log}
FREQ: X 100K 0] .005
LIN/LOG: LOG 1 .020
1.67 .050
37 FREQUENCY: 4 -0628-| 125.6 kHz 2 .079
R20 [+2.5kHz 3 318
— 3.33 500
38 Repeat steps 24, 36 4 1.26
and 37 several times b 5.00
39 |High Fre- | Sampling FUNC OUT | WAVEFORM: "L -0628-| Minimum rise/
guency Scope LIN/LOG: LIN R266,|fall time and
Waveform FRECQ: X 10M R28b |abberation
FREQUENCY: 0.6 R351
40 |Sweep Scope SWP OUT |SWEEP MODE: CONT | -0629-| Positive peak
Ramp Posi- {no load} SWP R110 |just starts to
tive Peak SWEEP TIME: flatten
100 ms I 10ms
41 |Sweep SWEEP TIME VARI- -0629-| Zero peak just
Ramp Zero ABLE: Full cw R107 |starts to round
Peak
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Table 6-1. Troubleshooting {Continued)

Problem

Dafinition

Possible Cause/Correction

3. Out of specification at
X .001 Hz to X 10M.

4. Freguency problem when
LOG is selected.

Check for defective U13 - U14 and R185, R189 - R195 on
main board.

Check for defective U2 and Q1 on main board.

GENERATOR MQODE PR

OBLEM

1. Generator cannot be
triggered or gated

2. Triggered or gated
mode ok, but no
triggered haver-
waveform

3. No frequency sweep

1. Trigger sweep maode is ok.

2. Trigger sweep mode is not
operating.

1. No sweep signal at SWEEP
OUuT.

2. SWEEP OUT is normal.

Check for defective Q30 - Q33, U15, CR2 and the associated
circuitry on main beard. Troubleshoot using figure 8-1.

Check for defective 026, Q27 and the associated circuitry on
main board.

Check for defective SW2-B, CR42 and R178 on main board.

Sweep circuit is malfunctioning. Check for defective U1, U2,
Ug, Q11 - Q17 on sweep board.

Check for loose wire connection between sweep board and
main board.

Check for defective SW2-A on main board or RG6 on sweep
board.

SWEEP CIRCUIT PROBLEM (Unless otherwise specified, components referred to are on the sweep board)

1. Nosignai at SWEEP
ouT

2. Sweep signal runs
continucusly at
TRIG SWP and
SWP HOLD

3. TRIG SWP and SWP
HOLD are not oper-
ating

1. Sweep signal is seen at pin 6
of U1,

2. No sweep signal is seen at
pin 6 of U1.

Sweep mode control logic
problem.

—_

. Manual trigger switch has no
effect.

2. Cannot be triggered by MAN
TRIG or external signal at
TRIG IN.

Check for defective U2, CR28 and CR29.

Refer to table 6-10.

Check for defective CRE3 - CR60 and SW3-B.

Check for defective MAN TRIG switch and U9 on main board.

Check for defective Q26 and Q27 on main beard and 326 and
CR55 - CR60 on sweep board.
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Table 5-1. Model 166 Calibration Chart {Continued)

Calibration
Step Check Tester Point Control Setting Adjust| Desired Results Remarks
42 | Sweep Scope SWP OQUT i SWEEP MODE: SWP -0629-| 0V {0 to =5 mv})
Ramp Start {no load) START RB2
431 Final Cali- Close covers and warm Sine distortion calibra-
bration up far 1 hour; repeat tion wil! affect all fre-
{optional} step 11, then step 28. quency calibration. Ad-
justing R13 will restore
the frequency calibration.
R24
+5.2V
R16 ADJ
+12v :
, (ADJ e .'i's'l?v ADJ
. ‘ [ I A l C v 1 1
$ ?;DU R (=30 ol ‘ 1 ‘ ‘ 2l e - o
5 w - i— _E,,__D + |ra s =< ey T
™ Oan Ao s q T
I T Sy O LY E Y s RS U
A2 LL oae FTIRE A Y 5 e il
Sy Bvetirg L] =S
I TL o111 = | e “Ll:fj
] IR co_i_a ‘ v 5 —
Clé + !
: 3[1] Fe !
f E? OFI H
c|[ |
L'— thed
: RGE T
1% [ |

Figure 5-1. Power Supply (-0645} Calibration Points

5-5



Table 6-1. Troubleshooting {Continued)

Problem Definition

Possible Cause/Correction

6. Sine distortion out of] Usually square wave will show
specification at fre- up distorted or with slow rise/
guencies above 100 j fall times.
kHz.

7. Transition time
problem.

8 NoTTLand TTL
putput.

Excess roltoff shown at emit-
ter of Q63.

9. Excess of waveform | 1.
rolioff at high fre-
guency

2. Only sine waveform rolloff
excess.

3. Otherwise,

10, Drooping on square
wave { ', not

square)
11. Nonlinear triangle 1. Qccurs at only one frequency
waveform range.

2. Occurs at all frequencies and
gets worse at bottom of fre-
guency dial.

Check preamplifier Q54 - Q63, or power amplifier Q42 - 061,
Check for defective capacitors in the circuit.

Check transition time circuit, Q1 - Q8, on sweep board.

Check for defective U3, Q21 - 023, on sweep board.

Check for defective 126, C127, C133, C135, C145 and other
frequency compensation components in this area, by connect-
ing a capacitor in paraliel with each capacitar.

C86 is open or C88 has wrong value on main board.

Check for defective capacitor in the power ampiifier.

Check for defective 126 or C127 on main board.

Check for defective timing capacitors C22 - C31 of the associ-
ated range.

Check for defective Q15 and CR7 - CR11.

TIME SYMMETRY PROBLEM

Waveform time
symmetry is off
and cannot be
calibrated to with-
in specifications

1. All freguencies,

2. Frequency ranges X 10 and
and below,

Usually due to the malfunctioning of the VCG current source
circuit, U3 - U7, on main board. Check for leakage current at
gate of Q2 - OB, 07, Q% and Q11. check for excess source
current at input of U3 - U7.

Capacitance multiplier is malfunctioning. Check for defective
U13 - U14 on main circuit board.

FREQUENCY ACCURACY PROBLEM

Frequency out of
specification

1. Qut of specification at all
ranges.

2. Qut of specification at
X 10K range and up.

6-4

Mismatched dial and potentiometer (R1). Ensure that the
number on the back of the dial matches the number on the
potentiometer.

Check for defective components in the VCG current source,
U1 - U7 and Q2 - Q12 on main board.

Check for defective components C35, C36, €39, C42 - C48,
C53, CA3, R97 - R99, R109, R116 and R137 - R139 on the
main board.

ManualsPlus.com
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Tahle 6-1. Troubleshooting (Continued}

Problem

Definition

Possible Cause/Correction

3. Na square waveform
at FUNC OUT

4, No sine waveform
output

5. Distorted sine wave-
form below 100 kHz.

4. Alse no TTL out,

. TTL OUT is normal, |
is seen at TP8 on main board.

—_

2. TTLOUT is normal,'_iJ

is not seen at TP8 on main
board.

3. "L outputis normal, but

no pulse width control.

Check
for + 2.2V Ui at emitter

of Q22 to ensure the triangle
generator loop is functioning,
If not refer to tables 6-5,
6-6, and 6-8.

Check the continuity of the
sauare wave path to locate
the defective components.
Starting from main board
pins 11 and 13 of U11, to
pins 14 and 15 of U11,
through connector P16 to
J16 on the sweep hoard.
Then on the sweep board,
pins B and 7 of U3, to pins
2 and 3 of U4 if " is
selected, or pin 6 and 2 of
US if 1 is selected,

All other waveforms are normal.

1. Time symmetry of M s
not 50% + 0.5%.

2. Nonlinear or distorted ™, .

3. Defective sine converter

4, Defective X-Y multiplier
circuit,

Check for defective O34, 035, CR43 - CR46 and associated
circuitry.

Connector P15 is not plugged in.

Transition time circuit is malfunctioning; check Q1 - 6 and
associated circuitry on sweep board.

Transition time amplifier is matfunctioning; check G7 - Q10
on sweep board.

Check pulse width circuit, US and Q18 - Q20 on sweep board.

Check sine amplifier 038 and Q39 on main board.

Square wave time symmetry is not calibrated correctly.
Refer to TIME SYMMETRY PROBLEM.

If the edge of the triangle is nonlinear at all frequency
ranges, troubleshoot the VCG current source circuit
{table B6-8).

Check for defective Q15 and CR7 to CR11. If the peak
of the triangle is distorted, check for defective range capa-
citators C22 to C31.

Check for defective CR47 to CR6G1.

Check for defective U18, 052 and Q53.

6-3
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Tahle 6-1. Troubleshooting {Continued)

Problem Definition Possible Cause/Correction

4. Shortis not found in the Check for short circuit of transfarmer, power switch or defec-
regulator, tive CR1- CR8, CR10 or CR11.

Check for short circuit between collector of Q1, 05, Q12 or
Q16 to chassis and alse 1C3.

5. If voltage output at J1 is In mast cases, short circuits in main board and sweep board do
narmal, the short circuit is not cause blown fuses, unless the current limiting circuit in the
in main board or sweep power supply regulator has alsa failed. 23, @7, Q11 and Q156
board. in power supply board are the current limiting device.

2. Power regulator 1. Unplug and check voltage at

J1 on power supply board.
If voltage is not normal, pro-
ceed to the following steps.

2. +5.2V is normal, but all Prablem is in the +12 volt regulator; check for defective Q1 -
12V, 224V supplies are a4, ICt, CRI and the associated circuitry.
abnormal.

3. Both —12V and =22V are Problem is in the —12V regulator; check for defective Q9 -
abnormal. Q12, IC4 and the associated circuitry,

4. Only +22V, —22V or +h.2V Check the regulator in which the output voltage is abnarmal.
is abnormal.

8. All regulator outputs are Check line voltage and proper selection of line voltage. Refer
abnormai. to paragraph 2.2.1 for line voltage selection.

Check for defective transformer and loose wiring in the pri-
mary circuit.

3. Power supply 1. Unplug and check voltage at Overloading the +12V supply will cause all 212V and 222V
voltage below J1 on power supply board, supplies to be low. Overloading the —12V supply will cause
normal If voltage is normal, the the —22V supply to be low.

prablem is in main circuit

board or sweep hoard. Other- | Isolate the power supply to the sweep board by unplugging J2
wise, refer to power regulator | on sweep board.

problem.

2. Both £22V supplies below Check for defective transistors Q45 - Q47 and Q49 - Q51 in
normal. power amplifier.

OUTPUT WAVEFORM PROBLEM

1. No output wave- Main generator is not running. Ensure power supply voltages are normal and switches and
form at FUNC controls are set properly. Triangle amplifier, hysteresis switch
OUT and TTL or current source is malfunctioning. Refer to trouble-
ouT shooting tables 8-5, 6-6, and 6-8,

2. No output wave- Problem in power amplifier, preamplifier or the AM circuit.
form at FUNC Refer to troubleshooting tables 6-2 and 6-3.

OUT, but TTL
QUT is normal

6-2
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MODEL 166 OSCILLOSCOPE

O FUNC
ouT

TTL Q

EXT
CH1 CH2 TRIG

Q

NOTE

Set scope to normal external trigger. Use alter-
nate or chop vertical mode. Set scope time so
that one cycle just fills the screen. Using X 10
multiplication or delay time, expand time by
10. Now each cm represents 1% difference in
symmetry.

Figure 5-4 Time Symmetry Calibration Setup



6.1 INTRODUCTION

Familiarize yourself with the Modei 166 by reviewing the
operating procedures as well as the circuit descriptions.
Successful fault isolation depends upen knowledge of the
correct instrument operation. The physical arrangement of
the instrument and component listings are given in Section
7.

Table 6-1 lists six basic prablem areas and possible causes
and corrections to problems in those areas.

PROBLEM AREAS

Power Supply
Cutput Waveform
Time Symmetry
Frequency Accuracy
Generator Mode
Sweep Circuit

Check points, expected values and component functions are
given in tables 8-2 through 6-10, the troubleshaoting guides.

ManualsPlu@.com

SECTION
TROUBLESHOOTING

TROUBLESHOOTING GUIDES

Power Amplifier

AM and Preamp
Waveform Switching
Hysteresis Switch
Capacitance Multiplier
VGG Current Source
Transition Time
Sweep Circuit

6.2 ACCESS
For access to the Power Supply board {-0645) and Main
board (-0628), remove the top cover. For access to the

Sweep and Transition Time board {-0629), remove the
bottom cover.

6.3 TEST EQUIPMENT

Test equipment are listed in paragraph 5.2.

Table 6-1. Troubleshooting

Problem Definition

Possible Cause/Correction

POWER SUPPLY PROBLEM

1. Blown fuse 1. AC line voitage is not
properly set.

2. Short ¢ircuit if fuse blows

again after replacement.

3. Fuse blows again or voltage
output at J1 is not carrect.

Measure the ac line voltage and check for proper selection of
line voltage in the unit. Refer to paragraph 2.2.1 for selection
procedure,

To locate source of short circuit, isolate the power supply by
unplugging J1 on power supply board and J2 on sweep board.

Turn on and check for correct voltage output at J1 on power
supply board.

Use an ohmmeter to detect possible short circuit between each

power supply and ground: check at both input and output
of the regulator to ground and also to chassis ground.

6-1



