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WARRANTY

Keithley Instruments, Inc. warrants this product to be free from defects in material and workmanship for a
period of 1 year from date of shipment.

Keithley Instruments, Inc. warrants the following items for 90 days from the date of shipment: probes, cables,
rechargeable batteries, diskettes, and documentation.

During the warranty period, we will, at our option, either repair or replace any product that proves to be de-
fective.

To exercise this warranty, write or call your local Keithley representative, or contact Keithley headquarters in
Cleveland, Ohio. You will be given prompt assistance and return instructions. Send the product, transporta-
tion prepaid, to the indicated service facility. Repairs will be made and the product returned, transportation
prepaid. Repaired or replaced products are warranted for the balance of the original warranty period, or at
least 90 days.

LIMITATION OF WARRANTY

This warranty does not apply to defects resulting from product modification without Keithley’s express writ-
ten consent, or misuse of any product or part. This warranty also does not apply to fuses, software, non-re-
chargeable batteries, damage from battery leakage, or problems arising from normal wear or failure to follow
instructions.

THIS WARRANTY ISIN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE. THE
REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES.

NEITHER KEITHLEY INSTRUMENTS, INC. NOR ANY OF ITS EMPLOYEES SHALL BE LIABLE FOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OF ITS INSTRUMENTS AND SOFTWARE EVEN IF KEITHLEY INSTRUMENTS, INC., HAS
BEEN ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH DAMAGES. SUCH EXCLUDED DAM-
AGES SHALL INCLUDE, BUT ARE NOT LIMITED TO: COSTS OF REMOVAL AND INSTALLATION,
LOSSES SUSTAINED AS THE RESULT OF INJURY TO ANY PERSON, OR DAMAGE TO PROPERTY.
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Safety Precautions

The following safety precautions should be observed before using the Model 3940 Multifunction Synthesizer and any
associated instruments.

This instrument is intended for use by qualified personnel who recognize shock hazards and are familiar with the safety
precautions required to avoid possible injury. Read over this manual carefully before using the instrument.

Exercise extreme caution when a shock hazard is present at the test circuit. The American National Standards Institute
(ANSI) states that a shock hazard exists when voltage levels greater than 30V rms or 42.4V peak are present. A good
safety practice is to expect that hazardous voltage is present in any unknown circuit before measuring.

Inspect the connecting cables and test leads for possible wear, cracks, or breaks before each use.

For maximum safety, do not touch the test cables or any instruments while power is applied to the circuit under test.
Turn off the power and discharge any capacitors before connecting or disconnecting cables from the instrument.

Do not touch any object which could provide a current path to the common side of the circuit under test or power line
(earth) ground. Always make measurements with dry hands while standing on a dry, insulated surface capable of with-
standing the voltage being measured.

Instrumentation and accessories should not be connected to humans.
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SECTION 1
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Performance Verification

Describes basic operating principles for the various circuits in
the Model 3940.

SECTION 2

Principles of Operation

Covers fuse replacement, calibration and repair of the instru-
ment, and lists replacement parts.

SECTION 3

Service Information

WARNING

The information in this manual is intended for qualified serv-
ice personnel who can recognize possible shock hazards. Do
not attempt these procedures unless you are qualified to do so.
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SECTION 1

Performance Verification

1.1 INTRODUCTION

The procedures outlined in this section may be used to
verify that the instrument is operating within the limits
stated in the specifications. Performance verification may
be done when the instrument is first received to ensure
that no damage or misadjustment has occurred during
shipment. Verification may also be performed whenever
there is a question of instrument accuracy, or following
calibration, if desired.

NOTE
If the instrument is still under warranty (less
than one year from the date of shipment), and
its performance falls outside the specified
range, contact your Keithley representative or
the factory to determine the correct course of
action.

1.2 ENVIRONMENTAL CONDITIONS

All measurements should be made at 18-28°C (65-82°F)
and at less than 70% relative humidity.

1.3 INITIAL CONDITIONS

The Model 3940 must be turned on and allowed to warm
up for at least one hour before beginning the verification

procedures. If the instrument has been subjected to ex-
tremes of temperature (outside the range specified in the
previous paragraph), additional time should be allowed
for internal temperatures to reach normal operating tem-
perature. Typically, it takes one additional hour to stabi-
lize a unit that is 10°C (18°F) outside the specified tem-
perature range.

1.4 LINE POWER VOLTAGE

Before performance verification, be sure the line voltage
selector switch setting is set to the correct position. Tests
should be performed with the instrument operating on a
line voltage within 10% of the set voltage and ata line fre-
quency from 48 to 62Hz.

1.5 RECOMMENDED TEST EQUIPMENT

Table 1-1 lists all the test equipment needed for verifica-
tion. The procedure for performance verification is based
on using this exact equipment.

NOTE
The verification limits reflect only the accu-
racy specifications of the Model 3940. They do
not include test equipment tolerance.

Alternate equipment may be used as long as the substi-
tute equipment has specifications at least as good as
those listed in Table 1-1.

1-1



SECTION 1
Performance Verification

Table 1-1. Verification Equipment

Manufacturer| Model Description Specifications
Keithley 197A DMM (DC volts, AC volts) 20V range; +(0.015% of rdg + 3 counts)
(5-1/2 digits) ACV; +(0.35% of rdg + 100 counts)
Fluke 8920A DVM (AC volts) 20V range; 1kHz-200kHz (0.5% of rdg),
(3-1/2 digits) 200kHz-1MHz (0.7%), 1-10MHz (3%), 10-20MHz (5%)
Philips PM 6654C | Timer/Counter 0.01Hz-120MHz; time base aging
PM 9678 | TCXO option <1x107/month; Vp-p measurements
Panasonic VP-7722A | Audio Analyzer 10Hz-110kHz; 0.001% at full scale; 1dB harmonic
distortion accuracy from 10Hz to 15.99kHz
Keithley 7051-2 BNC Interconnect Cable 50Q coaxial cable (RG-58C), male BNC connectors,
2ft (0.6m)
Keithley 7755 50Q2 Feed-through Terminator | BNC to BNC adapter, 500 termination, DC to
250MHz, VSWR of <1.1
Pomona 1468 BNC-banana Adapter Female BNC connector to double banana plug

1.6 VERIFICATION PROCEDURES

The following paragraphs contain the detailed proce-
dures for verifying accuracy specifications of the Model
3940 using the equipment listed in Table 1-1. The allow-.
able reading limits in these procedures do not include er-
ror that could be contributed by this equipment.

These procedures are intended for use only by qualified
personnel using accurate and reliable test equipment. If
the instrument is out of specifications and not under war-
ranty, refer to the calibration information in Section 3.

1-2

1.6.1 Frequency and Duty Cycle

Accuracy

1. Connect the function synthesizer to a timer/counter
as shown in Figure 1-1. Turn on both instruments.

2. Restore factory defaults on the Model 3940 by press-
ing SHIFT PRST.

3. Program a 10MHz sine function of 20Vp-p.

4. Set the timer/counter to display the frequency at
Channel A, and verify that the frequency reading is
within the limits specified in Table 1-2.

5. Program a 1kHz square wave with a fixed 50% duty
cycle.

6. Set the timer/counter to display the pulse width of
Channel A, and verify that the reading is within
specifications.

7. Modify the frequency and duty cycle settings of the
main synthesizer according to Table 1-2 and verify
the pulse width readings.
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Model 3940
(G S T )
lo |
@ | e | Mode! PM 6654C Timer/Counter
= i uw/ (@) M| IV
- 000 Function | |
® BE 000 ED © ||| output
@ 88H 000 = PN
coeE5UoCms00 , ©8
Model 7051-2 Coaxial Cable \
NOTE : Set Timer/Counter
for 50 Input
Figure1-1.  Connections to Timer/Counter

Table 1-2. Limits for Frequency and Duty Cycle Accuracy

Allowable Reading

Synthesizer { Function Amplitude| Frequency (18°C to 28°C)
Main Sine 20Vp-p 10MHz 9.99995MHz to 10.00005MHz
Main Square (FXD50) | 20Vp-p 1kHz 498.5usec  to 501.5usec
10kHz 49.85usec  to 50.15usec
100kHz 4985usec  to 5.015usec
500kHz 0.98sec to 1.02usec
IMHz 490nsec to 510nsec
Main Square (VAR 5) | 20Vp-p 1kHz 49.5usec to 50.5usec
(VARS50) 495psec to 505usec
(VAR95) 940.5usec to  959.5\sec
Main Square (VAR50) | 20Vp-p 10kHz 49.5usec to 50.5usec
100kHz 4.95usec to 5.05usec
500kHz 0.99sec to 1.01psec
1IMHz 495nsec to  505nsec
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SECTION 1

Performance Verification

1.6.2 Amplitude Accuracy 4. Setthe DMM to measure AC volts with autoranging,

and verify that the voltage reading is within the lim-
its specified in Table 1-3.

5. Change the function, frequency, and amplitude set-
tings of the main and sub synthesizers according to

L Connec't tl}e function synthesizer ’fo a DMM as Table 1-3, and verify the voltage readings. When
shown in Figure 1-2A. Turn on both instruments. verifying subsynthesizer accuracy, switch the coax-

2. Restore factory defaults on the Model 3940 by press- ial cable to the subsynthesizer function out jack. (See
ing SHIFT PRST. Figure 1-2B.)

3. Program a 1kHz sine function of 20Vp-p.

Model 3940
9440 3 ) )
lo ]| ] |
— 5 Model 197A DMM
®r= 000 NG Banare
000 Fi M?;{? ®) -
__ unction rd
S ™ K
@ Qo JUOCIOD00

Model 7051-2 Coaxial Cable

A. Main Synthesizer

Model 3940
mmlmn )
CHY )
= ) Model 197A DMM Pomona 1468
@ - 000 O BNC-Banana
Fuﬁgt?on — 000 l @ 4
ouput W@ |IBE 000 :’u ® ©
B868H- 000 8 @
P oo J0ocoBE00
Model 7051-2 Coaxial Cable
B. Sub Synthesizer
Figure1-2.  Connections to Model 197A DMM
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SECTION 1

Performance Verification

Table 1-3. Limits for Amplitude Accuracy

Allowable Reading
Synthesizer Function Frequency Amplitude (18°C to 28°C)
Main Sine 1kHz 20.0Vp-p 6.9297Vrms to 7.2124Vrms
10kHz 6.9297Vims to 7.2124Vrms
Main Sine 1kHz 15.0Vp-p 5.1973Vrms to 5.4093Vrms
11.3Vp-p 3.9153Vrms to 4.0750Vrms
11.2Vp-p 3.8807Vrms to 4.0389Vrms
6.29Vp-p 2.1794Vrms to 2.2683Vrms
3.55Vp-p 1.2301Vrms to 1.2802Vrms
2.01Vp-p 0.6965Vrms to 0.7248Vrm
2.00Vp-p 0.6789Vrms to 0.7353Vrms
200mVp-p 0.0665Vrms to 0.0749Vrms
Sub Sine 1kHz 20.0Vp-p 6.8590Vrms to 7.2831Vrms
15.0Vp-p 5.1443Vrms to 5.4623Vrms
10.0Vp-p 3.4295Vrms to 3.6415Vrms
5.00Vp-p ‘1.7148Vrms to  1.8207Vrms
Main Triangle 1kHz 20.0Vp-p 5.6003Vrms to 5.9467Vrms
Main Square (VAR50) | 1kHz 20.0Vp-p 9.80Vrms to 10.2Vrms
(FXD50) 9.80Vrms to 10.2Vrms
Main Sawtooth Up 1kHz 20.0Vp-p 5.6003Vrms to 5.9467Vrms
Sawtooth Down 5.6003Vrms to 5.9467Vrms
Sub Triangle 1kHz 20.0Vp-p 5.6003Vrms to 5.9467Vrms
Square 9.7Vrms to 10.3Vrms
Sawtooth Up 5.6003Vrms to 5.9467Vrms
Sawtooth Down 5.6003Vrms _to  5.9467Vrms
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1.6.3 Frequency Response (Sine) 4. Setthe DVM to measure AC volts with autoranging,

. Connect the function synthesizer to a wideband AC
DVM as shown in Figure 1-3A. Turn on both instru-
ments.

. Restore factory defaults on the Model 3940 by press-
ing SHIFT PRST.

. Program a 1kHz sine function of 20Vp-p.

and verify that the voltage reading is within the lim-
its specified in Table 1-4.

. Set the DVM to measure dB and select a 500 refer-

ence impedance. Press REL to establish the present
voltage reading as the relative dB reference.

. Change the frequency setting of the main synthe-

sizer according to Table 1-4, and verify the subse-
quent +dB readings.

Model 3940
640 MULTIUNGTION SYNTHESIZER )
@ [ j Model 7755
— 500 Model 8920A DVM
@ | 000 O Feed Through N
(] 000 Nnput
® BB 000 3‘—’ ®
(o) B868H 000 8
00 JLJOC)E00
Main
Function Mode! 7051-2
Output Coaxial Cable
A. Main Synthesizer
Model 3940
(O X 5
(@]
[ ] [ ] Model 7755
@ Fn_: 50Q Model 8920A DVM
Sub 1= 000 Q Feed Through
Function __| 000 Input
ouput || @BE 000 ju ®
e (B 000 B8 ®
ooeEDUooE00®)|
Model 7051-2 Coaxial Cable
B. Sub Synthesizer
Figure1-3.  Connections to Wideband AC DVM
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Table 1-4. Limits for Frequency Response (Sine)

Allowable Reading
Synthesizer Function Amplitude Frequency (18°C to 28°C)
Main Sine 20Vp-p 1kHz 3.4649Vrms to 3.6062Vrms (=REF)
100kHz +0.3dB to -0.3dB
1MHz +0.3dB to -0.3dB
2MHz +0.3dB to -0.5dB
3.5MHz +0.3dB to -0.5dB
5MHz +0.3dB to -0.5dB
7MHz +0.3dB to -0.5dB
10MHz +0.3dB to -1.0dB
15MHz +0.3dB to -2.5dB
20MHz +0.3dB to -2.5dB
1.6.4 Frequency Response (Triangle, reading is within the limits specified in Table 1-5.

Sawtooth, Square)

1. Connect the function synthesizer to a timer/counter
as shown in Figure 1-1. Turn on both instruments.
2. Restore factory defaults on the Model 3940 by press- 6.
ing SHIFT PRST.
3. Program a 1kHz triangle wave of 18Vp-p.
4. Set the timer/counter to display the peak-to-peak
voltage at Channel A, and verify that the voltage

Call this reading REF.

Change the frequency to 50kHz. The new reading
should be between 0.97 times the REF reading and
1.03 times the REF reading.

Modify the frequency and function settings of the
main synthesizer according to Table 1-5 and verify
that the corresponding readings are within the speci-
fied limits.

Table 1-5. Limits for Frequency Response (Triangle, Sawtooth, Square)

Allowable Reading

Synthesizer | Function Amplitude Frequency (18°C to 28°C)

Main Triangle 18Vp-p 1kHz 873Vp-p  to 9.27Vp-p (=REF)
50kHz 097xREF to 1.03xREF
100kHz 097xREF to 1.03xREF

Main Sawtooth Up 18Vp-p 1kHz 873Vp-p to 9.27Vp-p (=REF)
50kHz 095xREF to 1.05xREF
100kHz 095xREF to 1.05xREF

Main Sawtooth Down | 18Vp-p 1kHz 873Vp-p to 9.27Vp-p (=REF)
50kHz 095xREF to 1.05xREF
100kHz 095xREF to 1.05xREF

Main Square 18Vp-p 1kHz 882Vpp to 9.18Vp-p (=REF)
50kHz 097xREF to 1.03xREF
100kHz 0.97xREF to 1.03xREF
IMHz 0.97 REF to 1.03 xREF
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1.6.5

1.

Frequency Response (Sub Sine)

Connect the function synthesizer to a wideband AC
DVM as shown in Figure 1-3B. Turn on both instru-
ments.

Restore factory defaults on the Model 3940 by press-
ing SHIFT PRST.

Program a 1kHz sine function of 20Vp-p.

Set the DVM to measure AC volts with autoranging,
and verify that the voltage reading is within the lim-
its specified in Table 1-6.

Set the DVM to measure dB and select a 50Q refer-
ence impedance. Press REL to establish the present
voltage reading as the relative dB reference.
Change the frequency setting of the sub synthesizer
according to Table 1-6, and verify the subsequent
+dB readings.

1.6.6

Total Harmonic Distortion

. Connect the function synthesizer to an audio ana-

lyzer as shown in Figure 1-4A. Turn on both instru-
ments.

. Restore factory defaults on the Model 3940 by press-

ing SHIFT PRST.

. Program a 1kHz sine function of 20Vp-p.
. Set the audio analyzer to measure distortion, and

verify that the reading is within the limits specified
in Table 1-7.

. Change the frequency setting of the main and sub

synthesizers according to Table 1-7, and verify the
distortion readings. When verifying subsynthesizer
distortion, switch the coaxial cable to the subsyn-
thesizer function out jack. (See Figure 1-4B.)

Table 1-6. Limits for Frequency Response (Sub Sine)

Allowable Reading

Synthesizer Function Amplitude Frequency (18°C to 28°C)
Sub Sine 20Vp-p 1kHz 6.8590Vrms to 7.2831Vrms (=REF)

10kHz +0.3dB to -0.3dB

20kHz +0.3dB to -0.3dB

50kHz +0.3dB to -0.3dB

70kHz +1.0dB to -2.0dB

100kHz +1.0dB to  -2.0dB
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Table 1-7. Limits for Total Harmonic Distortion

Allowable Reading
Synthesizer | Function | Amplitude | Frequency (18°C to 28°C)
Main Sine 20Vp-p 1kHz <0.3%
10kHz <0.3%
20kHz <0.3%
35kHz <0.3%
50kHz <0.3%
70kHz <0.3%
100kHz <0.3%
Sub Sine 20Vp-p 1kHz <0.2%
5kHz <0.2%
10kHz <0.3%
20kHz <0.3%
35kHz <0.3%
50kHz <0.3%
70kHz <0.3%
100KHz <0.3%

1.6.7 DC Voltage Accuracy Table 1-8. Limits for DC Voltage Accuracy
1. Connect the function synthesizer to a DMM as Synthe- . Allovszable Reoading
shown in Figure 1-2A. Turn on both instruments. sizer | Function | Offset (18°C to 28°C)

2. Restore factory defaults on the Model 3940 b -
Mg SHIFTPROT. oo VP A vain | DC +100V | 988V to 1012V
3. Program the DC function, 0Hz, 2.00mV amplitude, -100V | -9.88V  to -10.12V
with +10.0V offset. +5.00V | 493V  to 5.07V
4. Setthe DMM to measure DC volts with autoranging, ~5.00V | 4.93V to -5.07V
and verify that the voltage reading is within the lim- +2.50V | 2455V  to 2.545V
|y v
5. Change the offset setting of the main synthesizer ac-, T1o1v | 09799V to 10401V

1-10
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1.6.8 DC Level (Square) and DC Offset
Error (Sine)

1. Connect the function synthesizer to a DMM as
shown in Figure 1-2A. Turn on both instruments.

2. Restore factory defaults on the Model 3940 by press-
ing SHIFT PRST.

3. Program a 20Vp-p square wave, gated mode, Ext .

trigger source, and +90° phase.

. Set the DMM to measure DC volts with autoranging,

and verify that the voltage reading is within the lim-

its specified in Table 1-9.
. Change the function, amplitude, mode, trigger

source, and phase settings of the main and sub syn-
thesizers according to Table 1-9, and verify the volt-
age readings. When verifying subsynthesizer accu-
racy, switch the coaxial cable to the subsynthesizer
function out jack. (See Figure 1-2B.)

Table 1-9. Limits for DC Level (Square) and DC Offset Exror (Sine)

Trigger Allowable Reading
Synthesizer Function Amplitude Mode Source Phase (18°C to 28°C)
Main Square 20Vp-p Gate Ext ¥ +90° 9.8V to 10.2V
-90° -9.8V to-10.2V

Main Sine 20Vp-p Gate Ext L 0° +120mV

2.01Vp-p +30mV

2.00Vp-p +60mV
Sub* Sine 2.00Vp-p Cont. Int ¥ 0° +20mV

* Note: Function Out is OFF for Sub Synthesizer test.
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SECTION 2

Principles of Operation

2.1 [INTRODUCTION

This section covers basic operating principles of the

Model 3940.

2.2 BLOCK DIAGRAM

Figure 2-1 shows an overall block diagram of the Model
3940. The various sections include the control section,
display and keyboard section, trigger section, sweep in-
put and output blocks, the GPIB interface, main and sub
synthesizer sections, analog section, and the power sup-

ply.

2.2.1 Control Section

The control section supervises all instrument operations.
The control section includes the 68000 microprocessor,
EPROM for program storage, and battery backed-up
RAM for working storage and memory to store operating
parameters.

2.2.2 Display and Keyboard Section

This section includes a 40-character X 2-line LCD (liquid

crystal display) and a membrane keyboard. The LCD is
backlit for better visibility.

Thekeyboard includes a membrane keyboard, the MOD-
IFY knob, and its interface.

2.2.3 Trigger Section

The trigger section generates trigger signals for trigger
and gate oscillation modes.

224 Sweep Section

The sweep block performs sweep-related input and out-
put functions. Circuits included in this section are the
1/O buffer, interface, D/ A converter for X drive, and the
analog section.

2.2.5 GPIB Interface

The GPIB interface allows the instrument to be connected
to the IEEE-488 bus. Many functions such as handshak-
ing are controlled automatically by the interface, mini-
mizing microprocessor time necessary to control the bus.
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2.2.6 Sub Synthesizer

The sub synthesizer is comprised of a custom LSI IC,
which provides direct digital synthesis of the selected
waveform. In addition to the custom LSI IC, the synthe-
sizer section also includes a ROM for waveform data, a
D/ A converter, amplitude control and output amplifier

The clock signal, which provides the time base for the os-
cillation frequencies, is derived from the main synthe-
sizer.

2.2.7 Main Synthesizer

The main synthesizer includes a custom LSI IC, which di-
rectly synthesizes the waveform and a high-accuracy
crystal oscillator as the time base. Additional main syn-
thesizer circuits include the RAM for waveform data,
D/ A converter, and analog circuits.

The analog circuits include a square wave generator, am-
plitude control, output amplifier, and attenuator.

2.2.8 Power Supply

The power supply converts the AC line power to DC
voltages used by the various circuits within the instru-
ment. The supply includes a transformer, series regula-
tor, as well as a switching regulator used for logic circuits.

Note that power supply common is connected to chassis
ground.

2.3 MAIN SYNTHESIZER DESCRIPTION

2.3.1  Main Synthesizer Block Diagram

Figure 2-2 shows a block diagram of the main. Key sec-
tions include the synthesizer itself, the D/A converter,

square wave generator, D/A and attenuator for ampli-
tude and DC offset control.

2.3.2 D/A Converter

Digital data from the synthesizer is converted into
waveform data by the waveform RAM. This waveform

2.3.3

data is then converted into an analog signal by the D/A
converter. The converted signal is then passed through a
low-pass filter to remove any spurious components. This
conversion process is used to generate sine, triangular,
and sawtooth waves.

Square Wave Generator

Square waves with frequencies greater than 100kHz with
fixed 50% duty cycle are generated by applying sine
waves to an analog comparator. The analog comparator
has a certain amount of hysteresis, which results in good-
quality square waves at the output.

50% duty cycle square waves with frequencies less than
100kHz and all variable duty cycle square waves are gen-
erated from signals generated by the synthesizer LSI IC.

2.3.4 Amplitude Control

Control of amplitude for normal waveforms is per-
formed by the A/D converter. The square wave genera-
tor controls the amplitude of square waves.

Waveforms already attenuated from 0dB to -5dB are fur-
ther reduced in amplitude using attenuators of 5dB,
10dB, and 20dB. Using these combined attenuation fac-
tors, overall attenuation factors of 40dB (1:100) are possi-
ble.

2.3.5 Output Amplifier

The generated waveform is applied to the output ampli-
fier along with the DC offset signal and any applied ex-
ternal additive input signal (EXT ADD IN) and then am-
plified. The output amplifier feeds the output attenuator,
which combines 20dB and 40dB attenuation units to pro-
vide reduction ratios of 1:1, 1:10, 1:100, and 1:1000.

2.3.6 Calibration

Calibration, which is provided to correct for amplitude
and offset errors, is performed using a comparator and a
D/A converter to compare the DC offset with a stored
reference value. During calibration, the amplitude is ad-
justed so that the output amplifier signal closely matches
the reference voltage, and the discrepancy is stored in
memory. During normal operation, the stored compen-
sation factor is applied to all output signals in order to
maximize amplitude accuracy.

2-3



Principles of Operation

SECTION 2

lojerouen T

OABM

erenbg

[N1aav ba|
| R M
uiny
O
1
1NO ONAS
N32d0O/
xew AOLF ,
apPoy IITL
@, apoz
1lv
1NO N1Od $ JORPS NLO4
v ]
Jojeredwion)
uofieiqife)

it

| TA@%; -

Main Synthesizer Block Diagram

Figure 2-2.
2-4



SECTION 2
Pr