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1.1 MODEL 75

The Model 75 is a versatile, yet easy to use arbitrary
waveform generator. It contains advanced waveform
editing features that allow the user to easily create and
edit complex waveforms.

1.2 WAVEFORM EDITING

The editing features are based on a pair of points called
“thumbtacks’’. These thumbtacks are placed at each
end of the portion of the waveform tobe edited, then the
appropriate editing feature is invoked. The thumbtacks
will appear as bright dots on an oscilloscope using Z-axis
modulation.

1.2.1 Standard Waveforms

Standard waveforms are inserted between the thumb-
tacks. A standard waveform canbe the entire waveform
or only part of it. The standard waveforms are sine,
cosine, inverse sine, haversine (inverse cosine), triangle,
square, ramp up, ramp down, and dc. These standard
waveforms can then be edited using the other editing
features if desired.

1.2.2 Rubber Band Editing

Rubber band editing is analogous to stretching a rubber
band between two thumbtacks. A cursor is placed
between the thumbtacks which can be moved in either
the X or the Y direction. The waveform is then stretched
from each thumbtack to the cursor in real time.

1.2.3 Digital Amplitude and Digital Offset

The section of the waveform that isbetween the thumb-
tacks can be adjusted inamplitude and offsetinreal time
without affecting the rest of the waveform.

1.2.4 Point Edit

Individual points of the waveform can also be adjusted
in real time.

SECTION
GENERAL DESCRIPTION

1.3 STANDARD FEATURES

1.3.1 8192 x 4095 Point Waveform Resolution

The waveforms have a vertical resolution of 4095 points
and a horizontal resolution adjustable from 2 to 8192
points. The waveform memory is broken up into four
blocks of 2048 horizontal points. This canbe used asone
waveform of up to 8192 points or as four different
waveforms (one active and three stored) of up to 2048
points each.

1.3.2 Crystal Controlled Frequency

The waveform clock (sample frequency) is crystal con-
trolled and adjustable from 20 mHz to 2 MHz (500 ns to
50s), allowing awaveform periodof 1 usto 113.8 hours.
The frequency is adjustable as either waveform fre-
qguency, waveform period, or sample frequency. An
external TTL level clock of up to 2 MHz can also be used
as the waveform clock (sample freq).

1.3.3 Operating Modes

The Model 75 can operate in continuous, triggered,
gated, toggled, or burst modes. All modes except con-
tinuous are initiated (triggered) by either a front panel
pushbutton or an external signal. In these modes the
waveform stops at break points which can be inserted
anywhere inthe waveform(by default one breakpoint will
be at the start address), then waits for another trigger.
in burst mode, a predetermined number of waveforms
(from 1 to 1,048,575) is generated before stopping.

1.3.4 Internal Waveform Counter

In gated, toggled, and burst modes an internal counter
can be used to display the number of complete
waveforms since the last trigger. This is particularly
useful for monitoring a burst of waveforms or counting
the number of waveforms for fatigue testing.

1.3.5 Hold Function

A front panel pushbutton or external signal will cause
the waveform to stop at the current output level and
remain there until the hold is released.

1-1
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1.3.6 Return Function

A front panel pushbutton or external signal will cause
the output to ramp back to the start value. The rate of
this ramp is adjustable from O (instant return to start) to
100 ms per vertical point.

1.3.7 Stored Waveforms

Three additional waveforms may be stored (with their
parameter settings) in waveform memory. These may
later be recalled into, or exchanged with the active
waveform. This feature is only available with horizontal
resolutions of 2048 points or less.

1.3.8 Nonvolatile Instrument Setup

The complete instrument setup is stored in battery
backed up memory so that it will not have to be reset
after the power has been turned off.

1.3.9 Series Operation

Several Model 75’s can be connected in series, each one
producing a burst of waveforms, with their outputs
summed together (using the ‘“‘sumin’’ connector). This
can be used to produce long waveforms or unusual
sequences such as 50 "‘normal’’ waveforms and then
1 “‘abnormal’’ waveform.

1.3.10 Parallel Operation

Several Model 75’s canbe connected in parallel to create
phase coherent arbitrary waveforms. The phase relation-
ship is completely adjustable with a resolution equal to
the horizontal resolution of the waveform. This feature
is useful in three axis mechanical testing and multi-phase
power applications.

1.3.11 Communications Options

Either an IEEE-488 or RS-232-C communicationinterface
is available to transfer waveform data and control the
Model 75 from a computer.

1.4 SPECIFICATIONS

1.4.2 Operational Modes

Continuous
Output runs repetitively from the programmed start
address to the programmed stop address.

Triggered

Output quiescent until triggered by external signal or
front panel pushbutton, then runs until another break
point is encountered. Break points can be inserted
anywhere in the waveform with the default break point
at the beginning of the waveform.

Gated

Same as triggered mode except that the output is con-
tinuous for the duration of the gate signal and until the
firstbreak point encountered after the gate signalends.

Burst

Same as in the triggered mode except that a program-
mable number of waveforms is counted before the
waveforms stop. The maximum burst is 1,048,575
waveforms.

Toggled

The output is quiescent until triggered. It then runs con-
tinuously until another trigger stops the waveform at the
next break point.

1.4.3 Waveform Resolution

Normal Waveform
2048 points horizontal X 4095 points vertical.

Chained Waveform
8192 points horizontal X 4095 points vertical. Stored
waveforms are not available with chained operation.

1.4.4 Sample Rate

Range
0.02 Hz to 2.0 MHz (50 s to 500 ns)

Waveform Period and Frequency

The actual waveform period is the number of horizontal
points (from start to stop address) times the sample time.
This can range from 1 microsecond for a square wave
to 113.8 hours for a waveform using all 8192 points.

Frequency Resolution

4 digits

1.4.1 Standard Waveforms

. _ Frequency Accuracy
DC, square, triangle, up-ramp, down-ramp, sine, cosine, +0.015%
inverse sine, and haversine waveforms are provided. -
Each of these waveforms can be stored into the Iiezpeatablllty (24 Hn)
waveform memory between thumbtacks automatically, +25 ppm
and then edited with the waveform editing functions if Temperature Coefficient
desired. <5 ppm/°C
1-2
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1.4.5 Output Signals
Amplitude

Range: +0.005 to 5 Vp into 50% (0.01 to 10 Vp-p into
50Q). + 0.01to 10Vpintoanopencircuit(0.02 to 20 Vp-p
into an open circuit).

Resolution: 3 digits.

Accuracy: +1.8% of settingand + 2.5mV for amplitude
+ offset 20.5V.

+1.8% of setting and +0.25 mV for 0.5V > amplitude
+ offset 250 mV.

+1.8% of setting and =+ 25 uV for 50 mV > amplitude
+ offset.

Repeatability (24 Hr). £0.1% of setting.
Temperature Coefficient: €150 ppm/°C of setting.
Offset

Range: + 5V to —5Vinto 50Q (— 10V to + 10V into an
open circuit). Absolute amplitude plus offset may not
exceed * 5V into 502 (+ 10V into an open circuit).

Resolution: 3 digits.

Accuracy: 2% of settingand = 15 mV for amplitude +
offset 20.5V.

2% of settingand + 1.5mV for 0.5V >amplitude + off-
set 250 mv.

2% of settingand +0.15mV for 50 mV >amplitude +
offset.

Repeatability (24 Hr): £5 mV and +0.1% of setting.

Temperature Coefficient: €(+1 mV + 150 ppm)/°C of
setting.

1.4.6 Outputs

ARB Out (50Q)
Source of primary waveform output. Maximum
amplitude is £5 Vp into 50Q. Output is fuse protected.

Sync Out (TTL)

Will drive upto 10 LSTTL loads. This is a pulse 1 sample
time wide that is usually used to sync an oscilloscope
or another ARB generator. Pulse position is adjustable
to any point in the waveform.

Burst Done Out (TTL)

Willdrive upto 10LSTTL loads. ATTL low indicates that
the waveform is running. TTL high indicates that the
instrument is waiting for a trigger in triggered, gated,
toggle, or burst modes. Used primarily to start another
ARB generator in series operation.

Ref Out (TTL)

Will drive up to 10 LSTTL loads. This pulse train at the
sample frequency is used primarily as a reference
source for other ARB generators in series operation or
in parallel operation. ‘

Z-Axis Out

This signal is a pulse, adjustable in amplitude from 2 to
14 volts, that is used to modulate the Z-axis of an
oscilloscope when using the waveform editing features.
The logic polarity is also selectable.

1.4.7 Inputs

Sum In (50%2)

The signal at this input is added to the arbitrary waveform
to produce anoutput (at waveformout) of the sum of the
two. A peak input of £ 5V will produce an output equal
to the amplitude setting. Input is fuse protected.
Accuracy is 4% (2% if internal fuse is shorted).

Trig In (TTL)

Impedance is 100 KQ. Signal is used to control the
generator in the trigger, gate, toggle, and burst modes.
Slope polarity is selectable.

Sync In (TTL)

impedance is 100 KQ. A high input causes the waveform
to restart at the start address. Primarily used for syn-
chronizing several arbitrary waveform generators in
parallel operation.

Ref In (TTL)
Impedance is 100 KQ. This signal input is used for the
sample clock when the external ref is selected.

Hold In

Impedanceis 100KQ. ATTL low or switch closure at this
input causes the generator to stop at the current output
level and remain there until released by a TTL high or
switch opening.

Return In

Impedance is 100 KQ. ATTL low or switch closure at this
input causes the output level to ramp back to the start
value. The ramp rate is front panel selectable from O to
100 ms per point.

1.4.8 Trigger Sources

Manual

Use the Trigger pushbutton switch on front panel to
operate internal trigger circuitry. The slope polarity can
be set via the display menus.

External

Use the communication ports (GP1B or RS-232-C) or the
Trig In connector on front panel. Trig In connector fre-
quency input canbe up to 1 MHz. The slope polarity can
be set via the display menus.
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1.4.9 Waveform Characteristics

Horizontal Resolution

Up to 8192 points.

Vertical Resolution

4095 bits (— 2047 to + 2047).

Rise/Fall Time
<350 ns.

1.4.10 Communication Ports (Optional)

IEEE-488 Port (Option 001)

Type: IEEE-488-1978 compatible, non-isolated, double
buffered.

Address: 0-30, internal DIP switch selectable or front
panel selectable.

Subsets: SH1, AH1, T6, TEO, L4, SR1, RL1, PPQ, DC1,
Co, E1.

RS-232-C Serial Port (Option 002)
Communication is full duplex (bi-directional) with
CTS/DTR or XON/XOFF handshaking.

Connector: Rear panel mounted DB-25 (female) with
DCE or DTE configuration.

Data Format: 8 bits, no parity, one stop bit.

Data Rate: 14 steps internal switch selectable (50, 75,
110, 134.5, 150, 200, 300, 600, 1200, 1800, 2400, 4800,
9600, 19,200).

1.4.11 General

Environmental
Temperature Range: + 23°C + 5°C for specified opera-
tion, operates0to + 50°C, —20to + 75°C for storage.

Warmup Time: 20 minutes for specified(guaranteed for
1 year) operation.

Vibration: 5 to 55 Hz with maximum of 2g at 55 Hz.
Shock: 30g, 11 ms half sine.

Altitude: Sea level to 10,000 ft. for operation. Sea level
to 40,000 ft. for storage.

Relative Humidity: 95% at 25°C and at sea level
(non-condensing).

Dimensions: 21 cm(8.27 in.)wide, 10cm(3.94 in.) high,
32.3cm (12.72 in.) deep.

Weight: 3.55 kg (7.8 Ib) net, 4.68 kg (10.3 Ib) shipping.

Power: 90 to 128, 180 to 256 rms; 48 to 66 Hz; 1 phase;
<25 VA.

1.4.12 Options

001: IEEE-488 (GPIB) Port
For instrument control or entering waveform data.

002: RS-232-C Serial Port
For instrument control or entering waveform data.

NOTE
Options 001 and 002 are mutually exclusive.
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2.1 UNPACKING INSPECTION

After carefully unpacking the instrument, visually inspect
all external parts for possible damage to connectors, sur-
face areas, etc. If damage is discovered, file a claim with
the carrier who transported the unit. The shipping con-
tainer and packing material should be saved in case
reshipment is required.

2.2 ELECTRICAL INSTALLATION
2.2.1 Power Connection

WARNING

Topreclude injury or death due to shock, the
third wire earth ground must be continuous
to the facility power outlet. Before connect-
ing to the facility power outlet, examine
extension cords, autotransformers, etc.,
between the instrument and the facility power
outlet for a continuous earth ground path. The
earth ground path canbe identified at the plug
on the instrument power cord; of three ter-
minals, the earth ground terminal is the non-
matching shape, usually cylindrical.

CAUTION

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

Line Voltage

Refer to table 2-1 to determine the proper selection of
the line voltage connector. Unless otherwise specified
atthetime of purchase, thisinstrument was shipped from
the factory with the power transformer connected for
operation on a 115 Vac line supply and with a 3/8 amp
fuse. If the unit is shipped for 115 Vac operation, there
will be no markings or tags on the unit. If the unit is
shipped for 220 Vac operation, there will be a 220 Vac
tag on the rear panel of the unit and a 3/16 amp fuse
installed.

SECTION
INITIAL PREPARATION

2.2.2 Verifying the Line Voltage

To verify the line voltage (or change the fuse), the
operator must first remove the top and bottom covers.
Remove the top and bottom using the following steps and
figure 2-1.

1. Remove two (2) screws holding top and bottom
covers to rear panel.

2. Slide both covers(together as aunit)tothe rear and
remove from the chassis assembly.

R
2

Figure 2-1. Top and Bottom Cover Removal

After the covers have been removed, the line voltage can
be checked by viewing the voltage label through the
inspection hole as shown in figure 2-2.

VOLTAGE RATING
INSPECTION SLOT

REAR PANEL

Figure 2-2. Line Voltage Inspection Hole
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2.2.3 Fuse and Voltage Selection

If the line voltage is not correct according to table 2-1,
perform the following steps and refer to figure 2-3 for
steps 1and 2, and figure 2-4 for steps 3thru 6tochange
the line voltage and fuse.

1. Remove the two screws holding guard plate to the
rear panel.

2. Remove the guard plate from the rear panel.

>

SCREWS

Figure 2-3. Guard Plate Removal

3. Remove the voltage selector connector fromthe ac
primary board. Rotate the connector until the cor-
rect voltage selector indicator is on top.

4. Reinstall the voltage selector connector.

5. Remove the fuse and install new fuse as called out

in table 2-1.
Connector Voltage
Position Range Fuse
115V 90 to 128 Vac 3/8 amp
220V 180 to 256 Vac 3/16 amp

Table 2-1. Voltage/Fuse Selection

WARNING

Because lethal voltages are exposed, do
not apply ac power to the unit until the
guard plate is attached to the unit.

2-2

VOLTAGE SELECTOR
CONNECTOR

FUSE

AC PRIMARY
BOARD

VOLTAGE

SELECTOR :
INDICATOR :
/

Figure 2-4. Fuse and Voltage Selection

Reassembly

Refer to figure 2-5 for step 1 and figure 2-6 for steps 2
thru 5.

1. Insertthe guard plate over the ac primary board and
voltage selector connector and align with screw
holes in the rear panel. Secure with two screws.

AC PRIMARY
BOARD

Figure 2-5. Rear Chassis Assembly
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DETAIL B RAIL

Figure 2-6. Top and Bottom Cover Installation

2. Turn the instrument upside down, position the
bottom cover over the guard shield and rear panel.
Slide the bottom cover forward approximately two
(2)inches while engaging the top cover shield slides
(see figure 2-6, detail A) and the outside slide rails
(see figure 2-6, detail B).

3. Turntheinstrumentright side up. Install the top cover
using the same procedure as in step 2.

4. Alignthe rear of both the top and bottom cover with
each each other so that the cover interlocks are
properly mated. Once mated, hold the covers firmly
together and slide the chassis assembly into top and
bottom covers.

CAUTION

When sliding on the bottom cover, avoid
moving theribbon cables located nearthe
power transformer.

5. Secure covers 10 unit using two screws as shown
in figure 2-1. ~

2.2.4 Signal Connections
Use RG58U 50R coaxial cables equipped with BNC con-

nectors to distribute signals when connecting this instru-
ment to associated equipment.

NOTE

Signal ground may be floated up to + 42V
with respect to chassis ground. Be aware that
all signal grounds are common and must all
be floated together.

2.2.5 Interface Connections

The GPIB (Option 001) 1/O rear panel connector is an
Amphenol 57-10240 or equivalent and connects o a
GPIB bus cable connector (available from Wavetek in
1 and 2 meter lengths).

NOTE

Theterms "GPIB’’ and *|IEEE-488"" are used
synonymously in this manual.

2-3
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2.2.6 GPIB Address

For Option 001 instruments on the General Purpose
Interface Bus (GPIB), ensure that the instrument GPIB
address is correct. The GPIB default address can be
changed by resetting the internal DIP switch (for access,
remove the top cover, see paragraphs 2.2.2 and 2.2.3)
or changed temporarily by pressing the frontpanel ADRS
soft key and rotating the Control knob when the GPIB
address is displayed.

2.2.7 The RS-232-C Connectors

The RS-232-C 1/O rear panel pin connections and signal
names are given in table 2-3. The panel connector is a
DB-25 female connector (see figure 2-7) and will con-
nect to a standard RS-232-C cable (interface type E).
The data format is an 8-bit, no parity, one stop bit. The
baud rate is selectable from those listed in table 2-5 using
dip switch S1 (figure 2-8).

Table 2-3. RS-232-C Data In/Out

The switch sections are labeled from 1 thru 5 and their Direction (DCE | Direction (DTE
OPEN‘position noted (OPEN = Binary ''0"" intable 2-2). Pin Name Configuration) | Configuration)
To verify the address, press ADRS soft key on the front
panel.
2 TXD' IN ouT
3 | RXD? ouT IN
4 RTS? N/C ouT
Table 2-2. GPIB Address Code 5 CTS? ouT IN
6 DSR® ouT IN
Device | Listen | Talk |1 2 3 4 5 |Listen| Talk 7 SIG GRD — _
8 | RLSD® ouT IN
0 (space) | @ |00 000 | 20 40 20 | DTR’ IN ouT
1 ! A 10000 21 41
2 ) B |01000 | 22 42 (Remaining Pins Not Connected)
3 # C 11000 23 43
4 $ D 00100 24 44 "Transmit Data
5 % E 10100 25 45 2 :
6 & Flot100]| 26 | 46 jieceive Data
7 : G 11100 57 47 Request to Send
“Clear to Send
8 ( H 00010 28 48 5
9 ) I |10010 | 29 | 49 .Data Set Ready
10 * J 01010 oA aA Receive Line Signal Detect
11 + K |11010]| 2B 4B "Data Terminal Ready
12 L 00110 2C 4C
13 - M 10110 2D 4D
14 . N 01110 oF 4E RS-232-C Connector
15 / 0 11110 2F 4F
16 0 P loooo1 | 30 | 50 oot au0uuy )
17 1 Q 1 0001 31 51
18 2 R 01001 32 52
19 3 S 11001 33 53
20 4 T 00101 34 54
21 5 U 1010 1 35 55 .
22 6 Y 01101 36 56 Qv
23 ! w 1101 37 57 Rev Ret Hold Relurn @
24 8 X 00011 38 58 out
25 9 Y [100 11 39 59 ‘”L‘ ‘”L’ ‘”L’ ‘””
26 : Z 01011 3A 5A
27 : [ 1101 1 3B 5B
28 < \ 00111 3C 5C
29 = ] 101 1 1 3D 5D
30 > o111 11 3E 5E
| nnnnﬂnnn )
Figure 2-7. RS-232-C Connector Pinouts
NOTE: Address 31 is not allowed
2-4
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The following is a description of pin functions. Actual
installation is covered in paragraph 2.2.8.

Inthe DCE configuration, pins 2 and 3 are data input and
output respectively and must be used. Pin 5 may be used
to indicate that the Model 75 is ready to receive data.
Pin 20 tells the Model 75 that the connected device is
ready to receive data, but may be connected to pin 6 of
the Model 75 if the other device is always ready. Pin 7
is signal ground and must be used. Pins 6 and 8 will be
positive (asserted) when the Model 75 is on.

In the DTE configuration, pins 2 and 3 are data output
and input respectively and must be used. Pin 4 will be
positive whenever the Model 75 is On. Pin 5 tells the
Model 75 that the connected device is ready to receive
data. If the other device is always ready, pins 4 and 5
of the Model 75 may be connected together. Pins 6 and
8 are properly terminated inputs but have no function.
Pin 20 will be positive when the Model 75 is ready to
receive data. Pin 7 is signal ground and must be used.

The handshaking method is front panel selectable as
CTS/DTR (hardware)or XON/XOFF (see paragraph 3-32
for more information).

2.2.8 Connecting the RS-232-C Interface

Before connecting the Model 75 using the RS-232-C
interface, the correct configuration (DCE or DTE) must
be selected and the internal ribbon cable connected to
either the DCE or DTE location (see figure 2-8) on the
RS-232-C option board. To determine which configura-
tion is correct, you will need the manual for the device
to which you are connecting the Model 75. The follow-
ing assumes that the other device has a DB-25,
RS-232-C connector.

BAUD RATE
DIP SWITCH

DTE HEADER
DCE HEADER

Figure 2-8. Baud Rate Switch and DTE/DCE
Connections

Determine if the other device is a DCE device or a
DTE device. If this is not explicitly spelled out you
will need to look at the pin out for its connector. If
pin 2 is the data output, the device is a DTE (most
computers). If pin 3 is the data output, the device
is a DCE (most modems). Configure the Model 75
as the opposite type of device by connecting the
internal option cable to the appropriate header (see
figure 2-8).

Inmost cases a straight through cable can be used
to connect the Model 75 with the other device. The
Model 75 only requires the connection of pins 2, 3,
5, 7, and 20 but the other device may require more.
Examples of typical cable assemblies are shownin
figure 2-9. However, there are many interpretations
ofthe RS-232-C standard and either of the following
procedures (a or b) shouid be used to ensure that
the control and handshake signals are properly
connected.

a. |f the Model 75 is configured as a DCE then;

(1) Pin 7 (signal ground) is always connected
straight through.

(2) Pins 2and 3 are connected straight through
it DCE/DTE configuration is correct.

(3) Pin 5 of the Model 75 will need to be con-
nected to an input of the other device that
will enable and disable the character
transmission from that device. If the other
device does not support this, XON/XOFF
handshaking will be required and pin 5 can
be left disconnected.

(4) Pin 20 of the Model 75 should be connected
to an output pin on the other device that
indicates when it is ready to accept data.
If the other device does not have such a pin
but is not always ready, it can send XOFFs
and XONs to indicate readiness. When
using this method, or if the other device is
always ready toaccept data, thispincanbe
connected to an always positive pin on the
other device ortopin6or8onthe Model 75.

(5) Pins 6 and 8 are always positive when the
power is on and can be connected to any
pins on the other device that require being
held positive.

b. if the Model 75 is configured as a DTE then;

(1) Pin 7 (signal ground) is always connected
straight through.

(2) Pins2and 3 are connected straight through
if DCE/DTE configuration is correct.

2-5
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(3) Pin 20 of the Model 75 will need to be con-

nected to an input of the other device that
will enable (positive) and disable (negative)
the character transmission from that
device. If the other device does not support
this, XON/XOFF handshaking will be
required and pin 20 can be left dis-
connected.

(4) Pin5 of the Model 75 should be connected

to an output pin on the other device that
indicates whether or not it is ready to accept
data. If the other device does not have such
a pin but is not always ready, it can send
XOFFs and XONs to indicate readiness.
When using this method, or if the other
device is always ready to accept data, this

APPLE Il WITH SUPER SERIAL CARD

IBM-PC IN COMMUNICATIONS MODE
MODEL 75 MODEL 75
IBM-PC (DCE) APPLE Il (DCE)
2 - 2 2 > 2
3 = 3 3 3
4 4 4 4
5 |- 5 5 | 5
6 |= 6 6 e 6
7 7 7 7
8 8 8 8
20 20 20 »{ 20
DB-25 DB-25 DB-25 DB-25
FEMALE MALE MALE MALE
WAVETEK MODEL 6000 APPLE MACINTOSH
6000 MODEL 75 MODEL 75
(DCE)  MACINTOSH (DTE)
1
2 »{ 2 2 2
3 3 3 » 3
4 4 4 4
5 |= 5 5 1 5
6 |ju— >< 6 6 6
7 7 7 T 7
8 p= 8 8 |- 8
9 |e
20 » 20 20
DB-25 DB-25 DE-9 DB-25
MALE MALE MALE MALE
Figure 2-9. Typical Examples of Serial Cables
26
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pincanbe connectedto analways positive
pin on the other device or to pin 4 on the
Model 75.

(5) Pin 4 is always positive when the power is
on and can be connected to any pin on the
other device that requires being held
positive.

(6) PinsB6and8are properly terminatedinputs
but have no function.

NOTE

Any pins not mentioned in the previous list are
notconnectedinthe Model 75 and therefore
can be connected to anything if the connec-
tions are already present in the cable.

3. The handshaking method is front panel selectable
as CTS/DTR (hardware) or XON/XOFF (see para-
graph 3.31 for more information).

4. Setthebaudrate onthe Model 75 to the highest rate
that is available on both the Model 75 and the other
device by setting the dip switches (figure 2-8)
according to table 2-4.

5. Configure the other device for the same baud rate
as in step 4, 1 stop bit, 8 data bits, and no parity.

Table 2-4. RS-232-C DIP Switch Settings

Baud Rate SW1-4 SW1-3 SW1-2 SWi-1
19,200 Closed | Closed | Closed | Open
9,600* Open Closed | Closed | Closed
4,800 Open Closed | Closed | Open
2,400 Closed | Open Open Open
1,800 Open Closed | Open Closed
1,200 Open Closed | Open Open
600 Closed | Open Open Closed
300 Open Open Closed | Open
200 Closed | Open Closed | Open
150 Open Open Open Closed
134.5 Closed | Open Closed | Closed
110 Open Open Open Open
75 Closed | Closed | Open Open
50 Closed | Closed | Open Closed

*This is the factory set position
NOTE 1. SW1-5 should always be OPEN
2. Factory connector configuration is DCE

2.3 INITIAL CHECKOUT PROCEDURE

The Model 75 ARB waveform generator will supply a
variety of waveforms at the ARB Out connector that can
be modified at will using the front panel controls. In order
to verify the operation of the controls and the functions/
modes/values that they control, the generator must first
be setuptoproduce anoutput and thenthe effect of the
controls on the output and the display indications noted.
While this procedure verifies functional operation of this
instrument, it does not verify the calibration. The values
shown are typical values and should only be used as a
guide. Required tools and test equipment are shown in
table 2-5.

Table 2-5. Test Equipment and Tools

Instrument Comments

Dual channel, 20 MHz min. band-
width with external trigger and Z-
axis capability.

Oscilloscope*

50 Feedthrough 2% accuracy, 2W

BNC Tee 1 male to 2 female

BNC Coax Cable RG58U, ~ 3 ft. length (4 each)

Signal Source** 1 MHz capability with square

wave (10 Vp-p into 50Q) and TTL

output.
Frequency Capable of both frequency and
Counter period measurements.

*Check the oscilloscope manual to determine the
maximum allowable Z-axis input voltage. Do not
exceed that voltage.

**A second Model 75 can be used as the signal source.
For the TTL signal requirements, use the Ref Out
connector on the rear panel and use the SAMPL
soft key to set the frequency. For the 1 kHz, 10 Vp-p
signal, use the STOP soft key to set the stop address
to 1999, use the FREQ soft key to set the frequency,
and use the FUNC and EXEC soft keys to select a
square wave. See section 3 for more detail.

To verify the overall operation of the Model 75 ARB
waveform generator, follow the procedure in table 2-6.
Refertothe referencedfigures andtables for appropriate
test equipment connections and settings. Refer tofigure
3-1 and paragraph 3.2 for control and connector
locations.

2-7
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Table 2-6. Checkout Procedure

Step Control/Switch Position/Operation Observation/Comments
1 Power Press On Display indicates “WAVETEK MODEL 75".
Adjust the LCD viewing control for best contrast.
|
This step verifies the "‘Reset’’ functions of the Model 75.
2 Setup Press three times
F2 (Reset) Press once Display indicates “RESET Ver x.xx"".
F3 (Exec) Press once Display indicates '"RESET Ver x.xx X''.
This step verifies the “'Z-Axis’’ functions of the Mode! 75.
3 Setup Press once Connect the Model 75 as shown in figure 2-10. Set
equipment controls as indicated in table 2-7.

F2 (ZLOGIC) Press once Display indicates “ZLOGIC NEG"' or ““ZLOGIC POS"".

Control knob Rotate until display Oscilloscope will indicate a dc level of 0 Vdc =1V
indicates ““ZLOGIC with positive-going pulses.

POS",

Control knob Rotate until display Oscilloscope will indicate a dc level of 2, 4,. 6, 8, 10,
indicates “ZLOGIC 12, or 14 Vdc with negative-going pulses.
NEG".

F1 (ZLEVL) Press once

Control knob Rotate CW until Oscilloscope will indicate a dc level of +14V 1V
display indicates with negative-going pulses.

“ZLEVEL 14V"'.

Control knob Rotate CCW to step Oscilloscope will indicate the selected voitage =1V
display through the with negative-going pulses. Leave Settingat ““ZLEVEL
selectable settings. 2v.

This step sets the "'Z-Axis Qut” voltage level and polarity.
4 Connect the Model 75 as shown in figure 2-11. Set
equipment controls as indicated in table 2-8.

Control knob Rotate CW or CCW If thumbtack intensity is too bright at + 2V, terminate
to set acceptabie the Z-axis cable with a 50Q load. If the thumbtacks are
contrast between dimmed instead of intensified, set ZLOGIC to POS.
trace and thumb-
tacks. Adjust oscillo-
scope intensity if
required.

2-8
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Table 2-6. Checkout Procedure (Continued)

Step Control/Switch Position/Operation Observation/Comments
This step verifies the “‘Waveform Memory’’ functions of the Model 75.
5 Store Press two times Reset the oscilloscope horizontal sweep to 1 ms/DIV.
F2 (CHAIN) Press once

Control knob

F3 (EXEC)
Edit

F1 (FUNC)
Control knob

F3 (EXEC)

Edit
F1 (START)
Control knob

Control knob

F2 (STOP)
Control knob

Control knob

Store
F2 (CHAIN)
Control knob

F3 (EXEC)
Edit
F1 (FUNC)

F3 (EXEC)

Downloaded from www.Manualslib.com manuals search engine

Rotate until display
indicates ““CHAIN
8K,

Press once
Press two times
Press once

Rotate until display
indicates ““FUNC
SINE™

Press once

Press two times
Press once
Rotate CW

Rotate CCW

Press once
Rotate CCW

Rotate CW

Press two times
Press once

Rotate until display
indicates ““CHAIN
2K,

Press once
Press two times

Oscilloscope will indicate slightly more than one cycle
of the sine wave at approximately 10 Vp-p.

Display will indicate **>ST = 0000 SP=8191"".

Oscilloscope waveform start point will move from left
to right until waveform disappears. Display will now
indicate *‘>ST=8191 SP=8191"".

Oscilloscope waveform start point will move from right
to left until waveform is complete. Display will now
indicate “*>ST =0000 SP=8191"".

Display will indicate *'ST = 0000 >SP =8191.

Oscilloscope waveform stop point will move from right
to left until the waveform disappears. The display will
now indicate ‘ST = 0000 >SP = 0000".

Oscilloscope waveform stop point will move from left
to right until the waveform is complete. The display will
now indicate ST =0000 >SP=8191"".

Display indicates ‘““CHAIN 8K"'.

Press once Display indicates ““FUNC SINE™".

Set the oscilloscope sweep to .5 ms/DIV.

Press once Display will indicate “FUNC SINE X', Oscilloscope
will display less than 3 cycles of a sine wave of approx-
imately 10 Vp-p.

29
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Table 2-6. Checkout Procedure (Continued)
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Step Control/Switch Position/Operation Observation/lComments
This step verifies the ‘‘Amplitude Control” functions of the Model 75. -
6 Parameter Press two times

F1 (AMPL) Press once Display will indicate ““AMPL 5.000 Vp''.

Control knob Rotate CCW Oscilloscope amplitude decreases smoothly to
minimum of approximately 10 mVp-p. Display will now
indicate “AMPL 5.00 mVp''.

This step verifies the ''Offset’’ functions of the Model 75.
7 F2 (OFFSET) Press once Display will indicate ““OFFSET 0.0 mV"".
Reset oscilloscope vertical gain to 2V/DIV.

Control knob Rotate CW Oscilloscope will increase smoothly to approximately
5.10V. The display will now indicate “OFFSET 5.10V"".

Control knob Rotate CCW Oscilloscope level decreases smoothly to approxi-
mately — 5.10V. Display will now indicate ‘‘OFFSET
—-5.10V".

Resolution near zero is much greater so that the level
will change slower as zerois approached and passed.

Control knob Rotate CW until

display indicates
“OFFSET 0.0 mV"".
F1 (AMPL) Press once
Control knob Rotate CW until
display indicates
“AMPL 5.000 Vp''.
This step verifies the "'Frequency’’ functions of the Model 75.
8 Connect a coax cable from the Ref Out connector on
the Model 75 rear panel tothe frequency counter input.
Set frequency counter to frequency mode.

Parameter Press two times

F3 (SAMPL) Press once Display will indicate **SAMPL 1.0000 MHz'* and counter
will indicate approximately 1 MHz.

Control knob Rotate CCW until Counter will indicate approximately 500 kHz.

display indicates
“*SAMPL 500.0
KHZ".
2-10
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Table 2-6. Checkout Procedure (Continued)

Step Control/Switch Position/Operation Observation/Comments
8 Control knob Rotate CCW until Counter will indicate approximately 300 kHz.
(Cont) display indicates
“SAMPL 300.0
KHZ".
Control knob Rotate CCW until Counter will indicate approximately 100 kHz.

display indicates
“*SAMPL 100.00
KHZ'.

Control knob Rotate CCW until Counter will indicate approximately 10 kHz.
display indicates
““SAMPL 10.000
KHZ".

Control knob Rotate CCW until Counter will indicate approximately 1kHz.
display indicates
“SAMPL 1.0000

KHZ'".

Control knob Rotate CCW until Counter will indicate approximately 100 Hz.
display indicates
“SAMPL 100.00 Set frequency counter to measure period.
HZ".

Control knob Rotate CCW until Counter will indicate approximately 100 ms.

display indicates
“SAMPL 10.000
HZ".

Control knob Rotate CCW until Counter will indicate approximately 1 sec.
display indicates
“SAMPL 1.0000
HZ'".

Control knob Rotate CCW until Counter will indicate approximately 10 sec.
display indicates
“SAMPL 100.00
mHZ"".

Control knob Rotate CW until Oscilloscope will indicate a slow sine wave of 10 Vp-p.
display indicates
“SAMPL 1.0000
KHZ".

This step verifies the “Hold’’ functions of the Model 75.

9 Hold Press once Display indicates ““HOLD:ON"'. Oscilloscope indicates
‘ that waveform stops at instantaneous dc level.

2-11
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Table 2-6. Checkout Procedure (Continued)

Step Control/Switch Position/Operation Observation/Comments
9 Hold Press once Oscilloscope waveform starts again.
(Cont)
Connect a coax cable from the TTL source output to
the Hold In connector on the Model 75 rear panel.
Apply a TTL low or Oscilloscope indicates that waveform stops at
switch closure input instantaneous dc level.
connector.
Remove the TTL low Oscilloscope indicates that waveform starts again.
or switch closure
from the rear panel
connector.
This step verifies the “‘Return’’ functions of the Model 75.
10 Return Press once Oscilloscope indicates that waveform stops at instan-
taneous dc level and moves slowly to approximately
0 Vdc. Display indicates ‘“‘HOLD:ON Y =0000"".
Hold Press once Oscilloscope waveform starts again. Display indicates
“HOLD:OFF".
Connect a coax cable from the TTL source output to
the Return In connector on the Model 75 rear panel.
Apply a TTL low or Oscilloscope indicates that waveform stops at instan-
switch closure input taneous dc level and moves slowly to approximately
to the rear panel 0 Vdc. Display indicates “"HOLD:ON Y =0000".
connector.
Remove the TTL low or switch closure input from the
rear panel connector.
Hold Press once Oscilloscope indicates that waveform starts again.
This step verifies the ““Mode’’ functions of the Model 75.
" Parameter Press two times
F1 (MODE) Press once
Control knob Rotate CW until dis- Oscilloscope trace level approximately 0 Vdc. Set
play indicates oscilloscope sweep to .5 sec/DIV.
“MODE
TRIGGERED".
Trigger Press once Oscilloscope waveform runs for one cycle, then stops
at 0 Vdc.
2-12
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Table 2-6. Checkout Procedure (Continued)

Step Control/Switch Position/Operation Observation/Comments

11 Control knob Rotate CW until

{Cont) display indicates
“*MODE GATED"'.

Trigger Press and hold Oscilloscope waveform runs continuously.

Trigger Release Oscilloscope waveform stops at 0 Vdc.

Control knob Rotate CW until

display indicates
“*MODE TOGGLED".

Trigger Press once Oscilloscope waveform runs continuously.

Trigger Press once Oscilloscope waveform stops at 0 Vdc.

F3 (BURST) Press once

Control knob Rotate CCW until

display indicates
“BURST CT 3"

F1 (MODE) Press once

Control knob Rotate CW until

display indicates
““MODE BURST"".

Trigger Press once Oscilloscope waveform runs for 3 cycles, then stops
at 0 Vdc.

Counter Press once Display will indicate ““COUNTER = 3.

This step verifies the “‘Burst Done Qut’’ signal of the Model 75.

12 Connect a cable from Burst Done Out connector to
oscilloscope CH 2 vertical input. Reset oscilloscope
vertical input to CHOPPED with CH1 and CH2 both
“On’" and at 2V/DIV.

Trigger Press Once Oscilloscope Burst Done Out signal goes to 0 Vdc while
waveform is running and then returns to + 5V when
waveform stops.

This step verifies the "‘Trig In”’ functions of the Model 75.
13 Connect the Model 75 as shown in figure 2-12. Set

equipment controls as indicated in table 2-9.

2-13
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Table 2-6. Checkout Procedure (Continued)

Step

Control/Switch

Position/Operation

Observation/Comments

13
(Cont)

F1 (MODE)

Control knob

Parameter
F1 (FREQ)

Control knob

Press once

Rotate CW until
display indicates
“MODE
TRIGGERED .

Press once
Press once
Rotate CW until

display indicates
“FREQ 900.00 HZ"".

Oscilloscope displays one cycle of sine wave whose
startis coincident with rising edge of the trigger signal.

This step verifies the ‘‘Trigger Slope'’ function of the Model 75.

14

Parameter
F2 (TRSLP)

Control knob

Press two times
Press once
Rotate CW until

display indicates
“TRIG SLOPE NEG''.

Oscilloscope displays one cycle of sine wave whose
start is coincident with falling edge of the trigger signal.

This step verifies the ““Sync In

" functions of the Model 75.

15

F1 (MODE)

Control knob

Press once

Rotate CCW until
display indicates
“MODE

CONTINUOUS".

Move the cable from the Trig In connector to the Sync
In connector.

Oscilloscope waveform runs continuously when the
Sync In signal is low. Waveform goes to 0 Vdc when
Sync In is high.

This step verifies the “‘Ref In’' functions of the Model 75.

16

214

Parameter

Press two times

Connect the Model 75 as shown in figure 2-13. Set
equipment controls as indicated in table 2-10.
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Table 2-6. Checkout Procedure (Continued)

Step Control/Switch Position/Operation Observation/Comments
16 F3 (REF) Press once
(Cont)
Control knob Rotate CW until

display indicates
“REF EXTERNAL".

TTL Signal Vary the frequency Oscilloscope waveform frequency varies with the
source up and down. TTL frequency.

This step verifies the “‘Sum In"’ functions of the Model 75.

17 Connect the Model 75 as shown in figure 2-14. Set
equipment controls as indicated in table 2-11.

Control knob Rotate CW until
display indicates
“REF INTERNAL".

Edit Press two times

F1 (FUNC) Press once

Control knob Rotate CW until

display indicates
“FUNC DC".

F3 (EXEC) Press once Oscilloscope (CH1) waveform is the same frequency
and approximately the same amplitude as the (CH2)
waveform.

Table 2-7. Test Equipment Control Setupi#i
Z- .
oo | MODEL 75 OSCILLOSCOPE Oscllloscope
AW TR =y e = e .%m T CH1
C o= O‘ ) o CH1 Vert Input 5 V/DIV
e % CH2 TRIG Horiz Sweep .5 ms/DIV
©06 0 @ ¢.0 o o Trigger Source CH1
Trigger Mode Auto
Remaining Controls As Required

Figure 2-10. Equipment Interconnection #1

2-15
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Z-AXIS

out | MODEL 75 OSCILLOSCOPE
‘\ —= L'"'“il“éu.. = - CH1
—— C © EXT
==} CH2 TRIG
® .0 06 © o ©
SYNC ARB
ouTt ouTt

Figure 2-11. Equipment Interconnection #2

Table 2-8. Test Equipment Control Setup #2 Table 2-9. Equipment Control Setup #3
Oscilloscope TTL Signal Source Oscilloscope
CH1 Vert Input 2V/DIV Frequency 200 Hz | CH1 Vert input 2 VIDIV
Horiz Sweep .5 ms/DIV Function TTL CH2 Vert Input 2VIDIV
Trigger Source Ext (=10 if available) Vert Mode Alt
Trigger Mode Auto Horiz Sweep .5 ms/DIV
Trigger Slope Positive Trigger Source CH2
Trigger Coupling AC Trigger Mode Auto
Remaining Controls As Required Trigger Slope Positive
Trigger Coupling AC
Remaining Controls  As Required

TTL SIGNAL SOURCE OSCILLOSCOPE

CH1

SIG © EXT

ouTt CH2 TRIG
® o

Figure 2-12. Equipment Interconnection #3
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TTL SIGNAL SOURCE MODEL 75 OSCILLOSCOPE

] CH1
REF o
SIG IN — [ 502 pt=—© EXT
out oo s S a s CH2 TRIG
® ® .0  © 9 .9 (o} ]
SYNC ARB
out out
Figure 2-13. Equipment Interconnection #4
Table 2-10. Test Equipment Control Setup #4 Table 2-11. Test Equipment Control Setup #5
TTL Signal Source Oscilloscope Signal Source Oscilloscope
Frequency 1 MHz | CH1 Vert Input 2 VIDIV Frequency 1.00 CH1 Vert Input 2 VIDIV
Function TTL Trigger Source Ext (=10 if KHz
avail) Function Square | CH2 Vert Input 2 VIDIV
Horiz Sweep .5 ms/DIV Wave
Trigger Mode Auto Amplitude 10 Vp-p | Vert Mode Alt
Trigger Slope Positive Horiz Sweep .2 ms/iDIV
Trigger Coupling AC Trigger Source CH2
Remaining Controls As Required Trigger Mode Auto
Trigger Slope Positive
Trigger Coupling AC
Remaining Controls As Required
SIGNAL SOURCE MODEL 75 OSCILLOSCOPE
RS e CH1
1m0 [
500 ——————— EXT
ouT [ R e R I I P CH2 TRIG
SUM ARB
IN four
o _TEE }

Figure 2-14. Equipment Interconnection #5

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

H

AR T

’
WAVETEK Arbitrary Waveform Genera\or mc\del 75

\ Menu
Parar|eter
| ]
Edit
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Figure 3-1. Controls, Connectors, and Indicators
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3.1 INTRODUCTION

This section describes the operation of the Maodel 75.
Paragraph 3.2 describes the controls and connectors
of the instrument. The following paragraphs describe
how to use the various features and modes of the Mode|
75.

3.2 CONTROLS, CONNECTORS, AND INDICATORS

The front panel controls are organized into four menu
selectionkeys, three softkeys, three realtime keys, the
Counter key, and the Controlknob. Tochange any instru-
ment setting, the appropriate menu key is pressed
repeatedly until the desired soft key label appearsinthe
bottom line of the display (see Appendix B for menu
organization). Pressing the associated soft key will cause
the top line of the display to indicate the setting to be
changed. Rotating the Control knob will change the
setting. When the setting being changed has the
possibility of irreversibly changing a waveform, an
execute label (EXEC) will appear for the F3 soft key and
must be pressed before the change takes place. The
Trigger, Hold, and Return keys control the waveform in
real time and are not directly associated with the Con-
trol knob. The Counter key causes the display to indicate
awaveform count as will be discussed below. The front
panel controls and connectors are shown in figure 3-1
and keyed (bold numbers)to the following descriptions.

SECTION
OPERATION

Liguid Crystal Display (See figure 3-2). The lower
row of this display will provide labels for the soft keys
that are located directly below the display. Eachtime
one of the menu keys is pressed the labels will be
updated to match the menu selection (see Appen-
dix B). The upper row of the display will respond to
the soft keys and control knob by indicating the
setting or parameter value corresponding to the last
soft key that was pressed.

LCD Viewing Control. This controi allows the user
to adjust the intensity of the display to match the
viewing angle of the instrument.

EditKey. Eachtime the editkey is pressed the lower
line of the display will change to indicate three dif-
ferent waveform editing options. There are a total
of five ditferent sets of three editing options. Any of
these can be invoked by pressing the soft key [F1
(21), F2 (19), or F3 (17)] below the corresponding
label on the display.

NOTE

Refer to appendix B for a summary of soft key
options.

4
WAVETEK Arbitrary Waveform Generator

FRED 422,28 Hz
FREZ FER & SHMPL

| F1 { F2 i F3 !

FREQ SELECTED FROM PARAMETER MENU

ﬁMVETEK Arbitrary Waveform Generator

ADJX SELECTED FROM EDIT MENU

Figure 3-2. Typical Display Indications
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Pressing the Edit key the first time enables the rubber
band editing features as follows:

The label for the F1 softkey will read **CSR"’ (Cur-
sor). Pressing F1 allows the cursor in the
waveform to be moved by rotating the control
knob. The top line of the display will indicate the
X-position of the cursor and the Y-value at that
position. If Z-axis modulation is used on an
oscilloscope, the cursor will be intensified. This
does not affect the output waveform.

The label for the F2 soft key will read **‘ADJX,Y"
(Adjust X or Y). Pressing F2 once allows a vertex
(at the cursor position) of a waveform to be moved
horizontally (X) by rotating the controlknob. Press-
ing the F2 key twice allows vertical (Y) movement.
The top line of the display will indicate the X and
Y position of the vertex (cursor) and also (withan
annunciator) the adjustment axis (X or Y) currently
enabled

The label forthe F3 soft key willread *'L,RTT"’ (Left
or Right Thumbtack). Pressing F3 once allows the
horizontal position of the left thumbtack to be
changed by rotating the control knob. Pressing
the F3 key twice allows the horizontal position of
the right thumbtack to be changed. The position
of both thumbtacks will be indicated on the top
line of the display along with an annunciator
indicating the thumbtack whose adjustment is
currently enabled. If Z-axis modulationisusedon
an oscilloscope, the thumbtacks will be
intensified.

Pressing the Edit key the second time enables the
standard waveform features as follows:

The label for the F1 soft key will read “"FUNC"
(Function). Pressing F1 allows standard wave-
forms tobe inserted between the current thumb-
tacks (as set by L,RTT). The desired standard
waveform is selected by rotating the control knob
and is inserted when the EXEC soft key is pressed
as discussed below.

ment, by rotating the control knob, of the ampli-
tude of the portion of the waveform between the
thumbtacks without affecting the rest of the
waveform. To accomplish this, the Model 75
digitally scales the Y-values of the waveform
points between the thumbtacks. The top line of
the display will indicate the amplitude of the por-
tionbeing adjusted as a percentage of full scale.
The digital amplitude can be adjusted to a
negative relative amplitude in order to invert a por-
tion of the waveform.

The label for the F2 soft key will read ‘*“DOFF”’
(Digital Offset). Pressing F2 allows a portion of the
waveform between the thumbtacks to be offset
vertically, by rotating the control knob, without
affecting the rest of the waveform. The Model 75
accomplishes this by adding (or subtracting) a
fixed value to all of the points between the thumb-
tacks. The range of digital offset adjustment is
limited by the fact that the Y-value of any point
cannot be outside the range of + 2047, so the
Model 75 will not allow this range to be exceeded.
The top line of the display will indicate the offset,
in points, relative to the original position, of the
portion being adjusted.

The label for the F3 soft key will read “L,RTT" (Left
or Right Thumbtack). Pressing F3 once allows the
horizontal position of the left thumbtack to be
changed by rotating the control knob. Pressing
F3twice allows the horizontal position of the right
thumbtack to be changed. The position of both
thumbtacks will be indicated onthe top line of the
display along with an annunciator indicating the
thumbtack whose adjustment is currently
enabled. Moving the thumbtacks has no effecton
the output waveform. If Z-axis modulationis used
on an oscilloscope, the thumbtacks will be
intensified.

Pressing the Edit key a fourth time enables start/stop
address control and the waveform normalization
function as follows:

The label for the F2 soft key will read “ERASE"”’
Pressing this key followed by the EXEC soft key

will erase the entire active waveform by chang-
ing all Y-values to 0.

The label for the F3 soft key will read “EXEC"".
(Execute). Pressing F3 causes the action selected
by the FUNC or ERASE keys to be executed. An
X" will be be displayed in the top right hand
corner of the display after EXEC has been
pressed.

Pressing the Edit key a third time enables the digital
amplitude and offset features as follows:

The label for the F1 soft key will read "*"DAMPL"”
(Digital Amplitude). Pressing F1 allows adjust-

The label for the F1 soft key will read ""START"”
(Start Address). Pressing F1 allows setting, by
rotating the control knob, of the address of the
first waveform memory location to be part of the
active waveform. The top line of the display will
indicate both the current start and stop addresses
along with an annunciator indicating that START
has been pressed.

The label for the F2 soft key will read *‘STOP”
(Stop Address). Pressing F2 allows setting, by
rotating the control knob, of the address of the
last waveform memory location to be part of the
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active waveform. The top line of the display will
indicate both the current start and stop addresses
along with an annunciator indicating that START
has been pressed.

The label for the F3 soft key will read ““NORML"
(Normalize). Pressing the F3 key scales the por-
tion of the waveform between the thumbtacks so
that its peak Y-value is either £2047. This is
exactly the same as using DAMPL and turning the
control knob until “100% " is displayed. Normaliz-
ing a waveform ensures that its peak value will
be as set by the amplitude parameter.

Pressing the Edit key a fifth time enables the single

point editing features as follows:
The label for the F1 soft key will read *“CSR” (Cur-
sor). Pressing F1 allows the cursor in the
waveform to be moved by rotating the control
knob. The top line of the display will indicate the
X-position of the cursor and the Y-value at that
position. If Z-axis modulation is used on an
oscilloscope, the cursor will be intensified. This
does not affect the output waveform.
The label for the F2 soft key will read *'INCRX"’
(Increment X Position). Pressing F2 causes the
position of the cursor toincrease by one. The top
line of the display will indicate the X-position of
the cursor and the Y-value at that position. This
does not affect the output waveform.
The label for the F3 soft key will read “*ADJYPT"”
( Adjust the Y-Value of a Point). The level of
individual points of the waveform can be adjusted
by pressing F3 and rotating the control knob. The
top line of the display will indicate both the X posi-
tion and Y value of the point.

Pressing the Edit key additional times will continuous
cycle through the above options.

Parameter Key. Each time the Parameter key is
pressed the lower line of the display will change to
indicate three different parameter setting options.
There is a total of three different sets of three
parameter setting options. Any of these can be
invoked by pressing the softkey [F1(21), F2(19), or
F3(17)]below the corresponding label on the display.

NOTE

Refer to appendix B for a summary of the soft
key options.

Pressing the Parameter key the first time enables
the control of the output frequency in three different
ways. Each of these is actually settng the sample

frequency (see paragraph 3.14.1), but the display will
be in three different forms as follows:
The label for the F1 soft key will read “*FREQ"
(Waveform Frequency). Pressing F1 allows the
frequency to be set using the control knob.
The label for the F2 soft key will read *'PER”
(Waveform Period). Pressing F2 allows the period
to be set using the control knob.
The label for the F3 soft key will read ““SAMPL”’
(Sample Frequency). Pressing F3 allows the sam-
ple frequency to be set using the control knob.

Pressing the Parameter key a second time enables

amplitude-offset control and also allows the selec-

tion of external frequency reference as follows:
The label for the F1 soft key will read “*AMPL"
(Amplitude). Pressing F1 allows setting of the
peak amplitude by rotating the control knob. The
top line of the display will indicate the amplitude
involts peak (into 50Q). See paragraph 3.14.3for
an explanation of the interrelation between
amplitude and offset.
The label for the F2 soft key will read ““OFFSET"".
Pressing F2 allows setting of the output offset
voltage by rotating the control knob. The top line
of the display will indicate the offset in volts (into
50Q). See paragraph 3.14 .4 for an explanation of
the interrelation between amplitude and offset.
The label for the F3 soft key will read ‘REF "’ (Fre-
quency Reference). Pressing F3 allows selection
of either the internal synthesizer (as setby FREQ,
PER, or SAMPL) or an external signal (Ref in
connector-27) by rotating the control knob.

Pressing the Parameter a third time enables the

mode controls as follows:
The label for the F1 soft key will read *“MODE"".
Pressing F1 allows ‘selection of one of the five
operating modes by rotating the control knob.
The label for the F2 soft key will read “TRSLP"’
(Trigger Slope). Pressing F2 allows the selection
of the trigger slope polarity as either positive or
negative by rotating the control knob.
The label for the F3 soft key will read ““BURST”
(Burst Count). Pressing F3 allows the setting of
the number of waveform cycles to be output after
each trigger in burst mode by rotating the con-
trol knob.

Pressing the Parameter key additional times will con-
tinuously cycle through the above options.

Store Key. Each time the Store key is pressed the
lower line of the display will change to indicate one
of two sets of three setting storage options. Setting

33
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3-4

storage is only available for waveform lengths of
2048 points or less (see CHAIN below). Any of these
can be invoked by pressing the soft key [F1 (21), F2
(19), or F3(17)] below the corresponding label on the
display.

NOTE

Refer to appendix B for a summary of the soft
key options.

Pressing the Store key the first time enables the store

and recall functions as follows:
The label for the F1 soft key will read ““STORE .
Pressing the F1 key, selecting one of the three
locations with the control knob, then pressing
EXEC key (see F3 below), will copy the current
waveform and settings into the selected location.
The previous contents of the selected location will
be lost.
The label for the F2 soft key will read ‘‘RCALL"
(Recall). Pressing the F2 key, selecting one of the
three locations with the control knob, thenpress-
ing EXEC key (see F3 below), will copy the
selected waveform and setting into the active
instrument setup. The previous setup and wave-
form will be lost.
The label for the F3 soft key will read “EXEC”
(Execute). Pressing F3 causes the action selected
by the STORE or RCALL keys to be executed. An
“X’’ will be displayed in the top right hand corner
of the display after EXEC has been pressed.

Pressing the STORE key a second time will enable

the exchange function and the chain option as

follows:
The label for the F1 soft key will read “‘EXCHG"
(Exchange). Pressing the F1 key, selecting one
of the three locations with the control knob, then
pressing EXECkey (see F3below), will exchange
the current waveform and settings with the
selected location. Inthisway, neither waveforms
nor settings are lost.
The label for the F2 soft key will read “CHAIN"".
The Chain function allows chaining the active
waveform memory with the three waveform
storage areas to produce waveformslonger than
2048 points. Pressing the F2 key, selecting *'8K”’
with the control knob, then pressing EXEC key will
chain the waveforms together. Pressing the F2
key, selecting *'2K’" with the control knob, then
pressing “EXEC’ key will unchain the waveforms
and reenable waveform and setting storage.
The label for the F3 soft key will read ““EXEC”
(Execute). Pressing F3 causes the action selected

by the EXCHG or CHAIN to be executed. An X"

will be displayed in the top right hand corner of

the display after EXEC has been pressed.
Pressing the Store key additional times will con-
tinuously cycle through the above options.

Setup Key. Each time the Setup key is pressed the
lower line of the display will change to indicate three
different instrument setup options. There are a total
of four different sets of three parameter setting
options if no communications option (RS-232-C or
IEEE-488) is installed or five sets if a communica-
tion option is installed. Any of these can be invoked
by pressing the soft key [F1 (21), F2(19), or F3(17)]
below the corresponding label on the display.

NOTE

Refer to appendix B for a summary of the soft
key options.

Pressing the Setup key the first time enables the

sync pulse and ramp rate controls as follows:
The label for the F1 soft key will read ““SYNC"'.
Pressing F1 allows the position of the pulse from
the Sync Out connector (13)toby setto anywhere
in the active waveform by rotating the control
knob. The top line of the display will indicate this
position by the waveformaddressandindegrees
relative to the beginning of the waveform.
The label for the F2 soft key will read *‘PHASE .
Pressing F2allows the adjustment of the relative
phase of different model 75s running in parallel
by rotating the control knob. The top line of the
display indicates the phase in degrees relative to
the beginning of the waveform. This actually is
moving the sync pulse just as in SYNC above,
exceptthat there is a two point offset in the degree
reading on the display.
The label for the F3 soft key will read “‘RAMP”
(Ramp to Start Rate). This is the rate at which the
output ramps back to the start value when the
“Return’’ feature isused. Pressing F3 allows this
rate to be set by rotating the control knob.

Pressing the Setup key a second time enables the

break point setting features as follows:
The label for the F1 soft key will read ““CSR”’ (Cur-
sor). Pressing F1 allows the cursor in the
waveform to be moved by rotating the control
knob. The top line of the display will indicate the
X-position of the cursor and whether a break point
is ““on’"or “‘off"” at that position. If Z-axis modula-
tionis used on anoscilioscope, the cursor will be
intensified. This does not affect the output
waveform.
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The label for the F2 soft key will read **"NEXTBP”’ 7 Control Knob. Used to change the value or selec-
(Go to Next Break Point). Pressing F2 will cause tion associated with the three soft key. The top line
the cursor to jump to the next location where a of the display will display the value or selectionmade
break point is “on’’. by the control knob.
The label for the F3 soft key will read “TGLBP"’
(Toggle Break Point On/Off). Pressing F3 will turn 8 Power Switch. This switch turns the instrument On
abreakpoint ‘‘on"" ifitis ‘‘off" or “'off” if itis “‘on”’ or Off. At power-on, the instrument initializes to the
at the current cursor position. conditions existing when the instrument was last
Pressing the Setup key a third time enables the break turned off.
point clearing and reset functions as follows: . ,

The label for the F1 soft key will read “CLRBPS” @ ARB Out(50%) Connector. This BNC connector is

(Clear all Break Points). Pressing F1, then the the main output for the ARB waveform. The maxi-

EXEC key, will clear all of the currently set break mum vol‘tage output amplltude is +5Vpintoa 500

points (turn them “off”"), and insert the default load. This connector is internally fuse protected.

break point at the start address. )

The label for the F2 soft key will read “RSET" 10 ReturnKey. Pressing the Ret.urnfe‘y,causes the out-

(Reset). Pressing F2, thenthe EXEC key, will reset puttoramp bgck tq the starting 'Y"" value. The rate

the instrument to the defaults listed in table 3-1. of the ramp 1S adjust.able from 0 t? 100 ms per

This will not affect the active or stored waveforms. vertical point. If the instrument is in Continuous

The top line of the display will indicate the soft- mode, the output will be hgld after the returnand can

ware version number. be restart'eq by pre.ssmg the Hold key. If the

The label for the F3 soft key will read “EXEC”" (Ex- waveform is in the Trigger, Gate, Toggle, or Burst

ecute). Pressing F3 causes the action selected mode, the outputwﬂlwaltfo'ranothertrlgger(manual

by the CLRBPS or RSET to be executed. An X" or external) before restarting.

m‘g g;s:as;)l:%i? ;Enxtéwg :]c;ps ré%r;tnh;rr;césc:c;ﬁer of 1 $um jn (50Q) Connector. Provides a means .of

inputting an external waveform to be summed with

Pressing the Setup key a fourth time enables the the ARB internal waveform. This input is fuse pro-
Z-axis and calibration controls as follows: tected against accidental application of high voltage.
The label for the F1 soft key will read ““ZLEVL" A + 5Vp input will produce an output equal to the

(Z-Axis Drive Level). Pressing F1 allows adjust- amplitude setting at the “ARB Out" connector. The

ment of the amplitude at the Z-axis output con- sum of this signal and the internal waveform can-

nector (23) by rotating the control knob. The top not exceed =+ 5 Vp.

line of the display indicates this level in volts. Refer

to paragraph 3.5 for a procedure for setting up 12 Hold Key. This key, when pressed, will stop the

Z-axis modulation. . waveform at the ARB Out connector and hold the

The label for the F2 soft key will read “ZLOGIC” output at the instantaneous (when pressed) value
(Z-Axis Logic Polarity). Pressing F2 allows setting of *Y’". Pressing the Hold key a second time will con-
of the Z-axis output (23) to either positive tinue the original waveform.

(high = bright) or negative (low =bright) by

rotating the control knob. Refer to paragraph 3.5 13 Sync Out(TTL) Connector. This connector provides

foraprocedure for setting up Z-axis modulation. a sync signal for synchronizing an oscilloscope or
The label for the F3 soft key will read "CAL" another ARB generator with this ARB generator. The
(Calibration). Pressing F3 allows the calibration waveform from this connector is a pulse one sam-
of the output offset. Refer to section 5 for the ple time wide. The positionis adjustable to anywhere
calibration procedure. in the waveform.
Pressmg{ thg Setup key a mth. time enabI‘es t'he 14 Trigger Key. This key allows the waveform to be
communication option controls ifa communication ) . .

. L manually controlled in four different ways depending
option is installed. Refer to paragraph 3.26 on the mode. The trigger slope polarity (TRSLP) is
(IEEE-488) or 3.30 (RS-232-C) for more information . " .

settable as either positive or negative.
about these controls.
1. When in the Triggered Mode the generator will
Pressing the Setup key additional times will con- output one cycle of the waveform each time the
tinuously cycle through the above options. key is pressed.
3-5
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16

17

18

19

20

2. When in the Gated Mode the generator will
output a continuous waveform as long as the
key is pressed. When the key is released the
waveform will cease.

3. Wheninthe Toggle Mode, pressing the key once
will output a continuous waveform. Pressing
the key a second time will stop the waveform
output.

4. When in the Burst Mode, the generator will
output the preset number of cycles.

Counter Key. When in the Gated, Toggled, or Burst
Modes pressing this key will indicate the number of
complete cycles of the waveform that have been out-
put since the last trigger.

Sync In (TTL) Connector. Primarily used for
synchronizing several arbitrary waveform
generators in parallel. A high level at this input
causes the waveform to restart operation at the start
address.

F3Key. Thisis asoftkey thatallows selection of the
optiondisplayed directly above it. The function of this
keyischangedbythemenukeys(3,4,5.and6). The
top line of the display will respond to the key being
pressed.

For some menus, the F3 soft key (17) will have an
“EXEC" label. Pressing the F3 soft key will cause
the condition or value set by the F1 or F2 soft key
to be entered (executed).

Burst Done Out(TTL) Connector. This outputis low
during active waveform output and high while
waiting for a triggerin Trig, Gate, Toggle. and Burst
modes. It is primarily used as the trigger source to
start another ARB generator in series operation.

F2Key. Thisis a softkey that allows selection of the
optiondisplayed directly above it. The function of this
key ischangedby the menukeys(3, 4,5,and6). The
top line of the display will respond to this key being
pressed.

Trig In(TTL) Connector. This connector provides for
anexternal TTL signal input to control the generator
in the Trigger, Gate, Toggle, and Burst modes. The
slope polarity (TRSLP) is settable.

21
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23

24

25

26

27

28

F1Key. Thisis asoft key that allows selection of the
optiondisplayed directly above it. The function of this
keyischangedbythemenukeys(3,4,5,and6). The
top line of the display will respond to this key being
pressed.

Communication Option Connector. Either an
IEEE-488 connector, an RS-232-C connector, or a
blank cover plate will be mounted here depending
on the option installed.

Z-Axis Out (60022) Connector. Used to modulate the
Z-axis of an oscilloscope when using the waveform
editing features. The level of this signal is menu
selectable from 2to 14 volts. Additional lower levels
canbe obtained by terminating the output into 50Q.
Logic polarity is also selectable.

Return In (TTL) Connector. A TTL low or switch
closure applied at this input will cause the output to
ramp back to the starting "Y' value. The rate of the
ramp is adjustable from 0 to 100 ms per point. If the
instrument is in Continuous mode, the output will be
held after the return and can be restarted by press-
ing the hold key. If the waveform is in Trig, Gate,
Toggle, or Burst, the output will wait for another
trigger (manual or external) before restarting.

Hold In(TTL) Connector. ATTL low or switchclosure
signal at this input will cause the waveform to stop
atthe instantaneous "Y' value. ATTL high or open
will cause the waveform to continue.

Ref Out(TTL) Connector. This connector outputs a
TTL level pulse train at the sample frequency to syn-
chronize other ARB generatorsin series or parallel
operation.

Ref In (TTL) Connector. This connector allows the
input of an external TTL ievel sample clock when
external reference is selected.

External Power Connector. This connector allows
the use of a standard 3-wire, UL listed/CSA certified,
removable power cord.

NOTE

All outputs that are specified as ""TTL'' are defined as
follows:

HIGH Vout 24.4V @ lgyt €20 ua
VOUt 238V @ |OU'[ <4 ma
LOW Vgyt €01V @ lgyt <20 pa
Vout<0.33V @ Ioyt <4 ma
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RECEIVING
MODEL 75 INSTRUMENT
OUTPUT RG58 OR EFFECTIVE
IMPEDANCE EQUIVALENT CIRCUIT
50Q RESISTANCE
50Q
LOAD
(SIGNAL
ouUTPUT LOAD)
AMPLIFIER 6 »509

Figure 3-3. Signal Termination

3.3 OPERATION

The following paragraphs describe the various opera-
tional configurations and features of the Model 75.
Descriptions of the individual controls and connectors
may be found in paragraph 3.2.

Proper signal termination, or loading, of the ARB Out con-
nector is necessary for its specified operation. Figure
3-3 shows the proper termination of the ARB Out con-
nector with standard 502 output impedance. Placing the
50 Q@ terminator, or 50Q resistance, in parallel with a
higher load impedance, matches the receiving instru-
ment input impedance to the coax characteristic and
generator output impedance, thereby minimizing signal
reflection or power loss on the line due to impedance
mismatch.

The impedances of the generator input and output con-
nectors are:

Connectors Impedance
ARBOuUt(50Q). ... ... ... ... ... 50Q
Sync Out (TTL). ... ... .. . ... . ... . ... ... N/A
Burst Done Qut (TTL). ... ... ... . ... . .. .. N/A
Ref Qut (TTL). ... ... . .. . ... . . ... ... ..... N/A
Z-Axis OQut (6009). . ... ... . .. . ... . ... 600Q
Sum In(50Q). ... ... ... 50Q
Trig In (TTL). ... ... ... ... ... ... ... 100kQ
Sync In(TTL). . ....... .. ... .. ... .. ... .. 100k
Ref In (TTL). .............. ... ... .. ... 100kQ
Hold In (TTL). ... ... .. .. ... ... ..... 100kQ
Return In (TTL). . ...... .. ... .. .. ... .. .. 100kQ

3.4 INITIAL SETUP

When power is turned on, Model 75 will assume the in-
strument setup conditions that were present when power
was last turned off. If, when power is first turned on, the
bottom line of the display reads ****COLD START**"",
memory has been lost due to a low battery and the
instrument will need to be calibrated and set up again.

Before setting up the instrument, the instrument canbe
cleared (reset) to the default settings listed in table 3-1
by using the RSET soft key from the Setup menu. RSET
will not affect calibration, Z-axis output, or any
waveforms. To clear the old waveform, in order create
a new one, the ERASE soft key from the Edit menu can
be used. Resetting, then erasing, is normally the best
way to start a new test setup. To use the RSET soft key,
press the Setup key repeatedly until the RSET label is
seen on the bottom line of the display and then press the
RSET soft key (F2) followed by the EXEC soft key (F3).

Table 3-1. Model 75 Default Conditions

Sample Frequency: 1.0000 MHz
Frequency: 488.28 Hz
Period: 2.0480 ms
Amplitude: 5.000 Vp
Offset: 0.00V
Reference: Internal
Mode: Continuous
Trigger Slope: Positive
Burst: 8

Cursor: X=1023

Left Thumbtack: 0000
Right Thumbtack: 2047
Function: DC

Start Address: 0000
Stop Address: 2047
Sync Address: 0000 0.00°
Phase Difference: 0.35°
Ramp Time: 5 ms/bit

Z Level: (Not Affected)
Z Logic: (Not Affected)
Chain: 2K

Hold: Off

3.5 EDITING WAVEFORMS

Waveform editing is best accomplished using an
oscilloscope with Z-axis modulation to emphasize the
““thumbtacks’ and ‘‘cursor’’ used by the editing
features. Oscilloscope Z-axis inputs vary widely in max-
imum input voltage and polarity. Consult your
oscilloscope manual for the limits and then use the
following procedure.

1. Setting the Z-axis logic polarity.

a. If a high level reduces the intensity of your
oscilloscope, then setthe “ZLOGIC'' polarity to
“NEG"” using the ZLOGIC soft key (from the
Setup menu) and the Control knob.

b. If a high level increases the intensity of your
oscilloscope, then set the “ZLOGIC” polarity to
“POS’" using the ZLOGIC soft key (from the
Setup menu) and the Control knob.
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2. Setting the Z-axis voltage level.

The Z-axis output has a fixed low level of approxi-
‘mately 0.2 volts and a high level that is adjustable
toapproximately 2,4,6,8,10, 12, or 14 volts. If your
oscilloscope canbe damaged by any of these Z-axis
output levels, be sure that you do not exceed the
maximum for your oscilloscope. This output canbe
loaded with a 50Q feedthrough terminationto reduce
these levels by approximately a factor of 10.

Set the timebase on the oscilloscope to show one
or more waveform periods, then use the following
procedure to adjust the Z-axis output and
oscilloscope intensity for best viewing.

a. Withnofeedthrough termination, set the Z-axis
level to 2 volts using the ZLEVL soft key (from
the Setup menu). Connect the Z-axis output
cable to the oscilloscope.

b. Adjustthe oscilioscope intensity to the desired
brightness.

c. Ifthe contrast between the bright dots (thumb-
tacks and cursor) and the rest of the waveform
is too high, add a 50% feedthrough termination
and return to step b. Alternately adjust the
ZLEVL and oscilloscope intensity until the
brightness and contrast are as desired.

3.6 THUMBTACKS AND CURSOR

Most of the waveform editing features use ‘‘thumbtacks”
for defining the portion of the waveform to be edited. The
thumbtacks are marked by pulses on the Z-axis output
andtherefore show up as bright dots onan oscilloscope
waveform if Z-axis modulation is used. The position of
the thumbtacks is adjusted by using the L,RTT soft key
from the Edit menu. Pressing this soft key the first time
enables adjustment of the left thumbtack {lower address)
with the Control knob. Pressing the soft key additional
times alternates between enabling adjustment of the
right thumbtack and the left thumbtack. A cursor is used
for ""point”” and "‘rubber band’’ editing. The position of
the cursor can be adjusted by selecting the CSR soft key
(from the Editmenu). The cursor isalso markedby apulse
on the Z-axis output and will show up as a bright dot on
the oscilloscope display.

3.7 RUBBER BAND EDITING

‘‘Rubber band" editing is analogous to stretching a
rubber band from one thumbtack, to the cursor, and then
to a second thumbtack. To use this editing method, place
the left and right thumbtacks on each side of the portion
of the waveform to be edited (use L,RTT), then use the
ADJX,Y soft key and Control knob to move the vertex
either in the X (horizontal) or Y (vertical) direction. The
CSR soft key can be used to pre-position the cursor
(without changing the waveform) before using the
ADJX,Y function. This is useful for editing the waveform
while the Model 75 is connected to a system under test.

3-8

3.8 INSERTING STANDARD WAVEFORMS
Standard waveforms (sine, cosine, haversine, inverse
sine, triangle, square, ramp up, ramp down, dc) are
inserted between the thumbtacks using the FUNC soft
key (from the Edit menu). When a standard waveform
is inserted, it will be at full amplitude (as set by AMPL
parameter) and centered around the offset voltage (as
set by the OFFSET parameter). The relative amplitude
and offset can be adjusted using ““DAMPL"" and *'DOFF"’
as described in paragraphs 3.9 and 3.11. To insert a
standard waveform:

1. Setthe desired end points using the L,RTT soft key
{from the Edit menu).

2. Press the FUNC soft key (from the Edit menu) and
use the Control knob to select the desired waveform.

3. Press the EXEC soft key to insert the waveform.

Use ““DAMPL"" and “'DOFF’’ as described in
paragraphs 3.9 and 3.11 to change the relative
amplitude and offset of the inserted waveform if
necessary.

3.9 DIGITAL AMPLITUDE

The **Digital Amplitude'’ editing feature allows adjust-
ment of the amplitude of a portion of the waveform
relative to the rest of the waveform. The waveform con-
sists of a 4095 point high window with anamplitude con-
trolled by the “AMPL"" parameter. The “DAMPL"’ editing
feature adjusts the amplitude of a portion of the
waveform relative to this window. The change in
amplitude is referenced to the left thumbtack as the zero
point. The digital amplitude feature is not available in
chained operation (waveforms longer than 2048 hori-
zontal points). To use digital amplitude, set the end points
of the sectiontobe edited using the L,RTT soft key (from
the Edit menu), press the DAMPL soft key, and thenuse
the Controi knob to adjust the amplitude. The digital
amplitude can be adjusted past zero to negative
amplitude to invert a portion of the waveform.

3.10 NORMALIZING
Pressing the *"NORML'' softkey from the “EDIT"’ menu,
scales the portion of the waveform between the thumb-
tacks such that the peak value willbe + 2047 or — 2047
points. This is equivalent to adjusting the digital
amplitude to full scale.

3.11 DIGITAL OFFSET

“Digital Offset’" is similar to digital amplitude, but is used
to adjust the offset of a portion of the waveform relative
tothe rest of the waveform. To use digital offset, set the
left and right thumbtacks (L,RTT soft key from the Edit
menu) to the ends of the portion to be offset, press the
DOFF soft key, and then use the Control knob to adjust
the offset. When adjusting the digital offset, the Z-axis
output is turned off to enable more accurate adjustment
when viewing on an oscilloscope.
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3.12 POINT EDITING

“Point”’ editing is used to edit individual points in a
waveform. To edit individual points, press the Edit menu
key repeatedly until “CSRINCRX ADJYPT' appears on
the bottom line of the display. Press the CSR soft key (F1)
and use the Control knob to move the cursor to the first
point to be edited. Press the ADJYPT soft key (F3) and
use the Control knob to adjust the **Y"’ value of the point.
Pressing the INCRX soft key (F3)will increment the *' X"’
valueby 1, pressing ADJYPT a second time will re-enable
adjustment of this next point. In this way successive
points of the waveform can be edited by repeatedly
pressing the INCRX, then ADJYPT soft keys and rotating
the Control knob.

Example Setup
The following procedure produces a simulated medical
“EKG" waveform.

1. Connect the equipment (Model 75 and the
oscilloscope) as shown in the diagram.

Z-AXIS
ouTt
©002) | MODEL 75 24%S | 0SCILLOSCOPE
E_1h==
N TRIG
g m
| .0 @ ® . @

SYNC ARB
out ouT
(TTL) (509Q)

a. “ARBOut(50Q)" through a 50Q feedthrough ter-
mination to the vertical input of an oscilloscope.

b. **Sync Qut (TTL)" to the external trigger input
of the oscilloscope.

c. ‘‘Z-Axis Out (600Q)" to the Z-axis input of the
oscilloscope. Use procedure in paragraph 3.5
to set the Z-axis intensity.

2. Set the Model 75 and oscilloscope controls as

3. The oscilloscope will now display a dc waveform of
OV with a left and right thumbtack and a cursor in
the center as shown below.

T
/LEFT THUMBTACK

/

RIGHT =]
/ THUMB-

CURSOR TACK

4. Some oscilloscope controls (depending onthe make
and model of oscilloscope used) may need to be
adjusted slightly from the positions given in step 2.

a. Adjust the oscilloscope horizontal trace (posi-
tion control) to place the left thumbtack (inten-
sity marker) at the left-hand edge vertical mark.

b. Adjustthe oscilloscope horizontal ““VAR’' con-
trol to place the right thumbtack at the right-hand
edge vertical mark. One complete waveform
cycle will then equal 10 divisions on the
oscilloscope screen.

Edit:
F3 (L,RTT):

Control Knob:

F3 (LLRTT):

Control Knob:

Edit:
F1 (FUNC):

Control Knob:

Press four times

Press once

Rotate CW until the display
indicates "> L = 0720"
Press once

Rotate CCW until the display
indicates “> R = 1325"
Press once

Press once

Rotate CW until the display
indicates "'FUNC COSINE"

follows: F3 (EXEC): Press once
Model 75 Oscilloscope
Setup: Press 3 times VERT INPUT: 2 VIDIV
F2 (RSET): Press once VERT COUPLING: DC
F3 (EXEC): Press once
Edit: Press two times HORIZ SWEEP:
F2 (ERASE): Press once .2 ms/DIV.
F3 (EXEC): Press once TRIG MODE: AUTO \
TRIG COUPLING: AC ]
TRIG SOURCE: EXT/10
TRIG SLOPE/LEVEL: As Required \'4
INTENSITY: As Required
by paragraph 3.5
39
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6. Edit:

F1 (DAMPL):
Control Knob:

F2 (DOFF):
Control Knob:

Press once.

Press once.

Rotate CCW until the display
indicates ‘DIG AMPL 50%"
Press once

Rotate CCW until the display
indicates “‘DIG OFFSET

— 2047

\V4

F3 (L,RTT): Press once

Control Knob: Rotate CW until the display
indicates *'> L = 0835"

F3 (L,RTT): Press once

Control Knob: Rotate CCW until the display
indicates ‘> R = 1235”

Edit: Press three (3) times

F2 (ADJX,)Y): Press two (2) times

Control Knob:

Rotate CW until the display
indicates “>Y = 2047

F3 (L.RTT):

Control Knob:

F3 (L.RTT):

Control Knob:

Edit:
F1 (FUNC):

Control Knob:

Press once

Rotate CCW until the display
indicates > L = 0410"
Press once

Rotate CCW until the display
indicates ''> R = 0730"
Press once

Press once

Rotate CW until the display
indicates ““FUNC HAVER

SINE”
F3 (EXEC): Press once
4
Edit: Press once
F1 (DAMPL): Press once

Control Knob:

F2 (DOFF):

Contro! Knob:

Rotate CCW untit the display
indicates "'DIG AMPL 5%"
Press once

Rotate CW until the display
indicates *‘DIG OFFSET
2048
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10. F3 (L,RTT):

Control Knob:

F3 (L.RTT):

Control Knob:

Edit:
F1 (FUNC):
F3 (EXEC):

Press two (2) times

Rotate CW until the display
indicates "> R = 1680"
Press once

Rotate CW until the display
indicates "> L = 1310"
Press four (4) times

Press once

Press once

11. Edit:
F1 (DAMPL):
Control Knob:

F2 (DOFF):
Control Knob:

Press once

Press once

Rotate CCW until the display
indicates “‘DIG AMPL 6%’
Press once

Rotate CW until the display
indicates '‘DIG OFFSET
2048

12. Setthe oscilloscope horizontal sweep to .5 ms/DIV.
Adjustthe horizontal sweep ‘‘VAR’’ control until the
oscilloscope displays four (4) complete cycles of the
waveform.

3.13 START AND STOP ADDRESSES

The "X values at the beginning and end of the output
waveform can be set to any value between 0 and 2047
points (8191 in chained operation) as long as the end is
greater than the beginning. To set the beginning or end,
press START or STOP (from the Edit menu) as desired
and then use the Control knob to set the value. Break
points after the stop address may be lost when moving
the stop address.

3.14 WAVEFORM PARAMETERS

The ‘‘Parameter’’ menu allows changing of the fre-
quency, amplitude, offset, and operational modes. The
following four paragraphs will discuss the frequency,
amplitude, and offset parameters. The operational
modes willbe discussedinparagraphs 3.15thru3.15.5.

3.14.1 Waveform Frequency, Period, and Sample
Frequency

The waveform ‘‘frequency’’ can be set from the
Parameter menu in one of three ways; in terms of ““fre-
guency’’ using the FREQ softkey (F1), interms of *'time
period”’ using the PER soft key (F2), orinterms of “‘sam-
ple frequency’’ using the SAMPL soft key (F3). Adjusting
any of these parameters is actually adjusting the *sam-
ple frequency’’, but the display is calibrated differently
for each soft key. The waveform '‘frequency’’ is ‘‘sam-
ple frequency” divided by the number of horizontal
“points’’ inthe waveform. The waveform ‘period’ is the
inverse of the waveform "'frequency’’. The number of
points inthe waveform is the stop address minus the start
address plus one. To adjust any of these values, press
the associated soft key and then use the Control knob
to set the value.
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Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

3.14.2 External Reference

An external *‘clock’ signal can be used as the main
“'sample frequency'' by pressing the REF soft key (from
the Parameter menu) and using the Control knob to
select “REF EXTERNAL". The external clock signal is
connected tothe “*RefIn’’ connector on the rear panel.

3.14.3 Waveform Amplitude

The waveform “‘amplitude’’ is displayed in volts peak.
This amplitude is measured from the center of the
waveform window (Y = 0) to the top or bottom of the
waveform window (Y = +2047). To set the amplitude,
press the AMPL soft key (from the Parameter menu) and
turnthe Control knob as required. if the waveform does
not reach the top or the bottom of the window the
indicated amplitude will not be the actual amplitude of
the output. The Normalize editing feature can be used
to scale the waveform to match the amplitude setting.
Move the thumbtacks to each end of the waveform and
press the “NORML" soft key (from the Edit menu). The
sum of the amplitude and offset settings automatically
determines the best output attenuator range and
therefore the offset setting will affect the resolution of
the amplitude setting. The sum of the amplitude setting
and the absolute value of the offset setting cannot
exceed 5.2V.

3.14.4 Waveform Offset

The waveform ““‘offset” is the voltage from zero to the
center of the waveform window (Y = 0). To set the
waveform offset, press the OFFSET soft key (from the
Parameter menu) and use the Control knob to set the
desired value. The sum of the amplitude and offset
settings automatically determines the best output
attenuator range and therefore the amplitude setting will
affectthe resolution of the offset setting. The sum of the
amplitude setting and the absolute value of the offset
setting cannot exceed 5.2V.

3.15 OPERATIONAL MODES

The Model 75 can operate in any one of five different
modes. These are Continuous, Triggered, Gated,
Toggled, or Burst. Adescription of each of these modes
is giveninparagraphs 3.15.1 thru 3.15.5. To change the
operational mode, press the MODE soft key (from the

- Parameter menu)and use the Control knob to select the
desired mode.

All of the modes except Continuous use a trigger to start
the waveform output. The trigger can come from the Trig-
ger key on the front panel, from the ““Trig In"’ BNC con-
nector on the front panel,or via the optional GPIB or
RS-232-Cinterface. The polarity (slope) that causes the
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waveform to run can be set to either positive of negative
by pressing the TRSLP soft key (from the Parameter
menu) and turning the Control knob. When the trigger
slope is set to positive, pressing the Trigger key or
inputting a rising edge on the *‘Trig In"” BNC will start the
waveform. When the trigger slope is set to negative,
releasing the Trigger key or inputting a falling edge on
the ““Trig In’* BNC will start the waveform. If the *‘Trig
In’ BNC is held high, the polarity of the Trigger key will
be reversed.

In all modes except Continuous, the waveform will stop
and wait for another trigger only at the break points. By
default, one break point is set at the beginning of the
waveform. Break points can be set anywhere in the
waveform or the default break point can be removed if
desired. Setting and clearing break points will be dis-
cussed later.
NOTE

Ifall of the break points are removed from the
waveform, then all of the modes will act like
the Continuous mode.

3.15.1 Continuous Mode

In Continuous mode, the output runs repeatedly from the
start address to the stop address. Neither the Trigger
key orthe *'Trig In’* BNC will have any effect in this mode.

3.15.2 Triggered Mode

In the Triggered mode, the waveform stops at a break-
point and waits for a trigger from either the Trigger key
or the *'Trig In"" input. When a trigger is received, the
waveform runs until another break point is encountered,
then stops and waits for another trigger. With only the
default break point in the waveform, each trigger
produces one waveform cycle.

3.15.3 Gated Mode

‘Inthe Gated mode, the waveform stops at a break point

andwaits foratrigger signal. When a triggerisreceived,
the waveform runs until the trigger signal is removed and
then stops at the next break point. If the trigger slope
is set to negative, the waveform will start when the Trig-
ger key is released or the *“Trig In”’ input sees a high to
tow transition and runs until the Trigger key is pressed
or the "'Trig In"’ input goes high.

3.15.4 Toggled Mode

Inthe Toggled mode, the waveform stops at a break point
and waits for a trigger signal. When a triggeris received,
the waveform runs until a second trigger is received, then
stops at the next break point. In this way, each trigger
toggles the waveform “‘on’” or *‘off"".
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3.15.5 Burst Mode

Inthe Burst mode, a trigger signal causesthe generator
to output a pre-determined number of waveforms (as set
by the burst count) and stop at the next break point. To
set the burst count, press the BURST soft key {from the
Parameter menu)and use the Control knobto set a count
from 1to 1,048,575. Inputting another trigger signal dur-
ing the burst sequence will cause the burst counter to
start over.

3.16 SETTING AND CLEARING BREAK POINTS

To insert a “‘break point’’ into the waveform, press the
CSR soft key (from the Setup menu) and then use the
Control knob to position the cursor to the desired loca-
tioninthe waveform. The cursor position will be indicated
numerically on the display and as a bright dot on a
oscilloscope if the Z-axis modulationis used. Next, press
the TGLBP soft key (from the Setup menu) to toggle the
break point on. To remove a break point, move the cur-
sor to the location of the break point either with the CSR
soft key and the Control knob or by using the NEXTBP
soft key. The NEXTBP soft key moves the cursor to the
next break point. If there is a break point at the present
cursor position, the display will indicate it with the word
“ON’’ after the cursor address. All of the break points
can be cleared and the default break point (X = 0000)
inserted by pressing the CLRBPS soft key (from the Setup
menu) followed by the EXEC soft key. For the operational
modes to work correctly there must be atleast one break
point somewhere inthe waveform. TGLBP both setsand
clears breakpoints.

3.17 SYNC ADDRESS AND PHASE

Pressing the SYNC soft key (from the Set Up menu)
allows the position of the pulse at the “’Sync Out’’ out-
put to be moved, anywhere relative to the waveform, by
turning the Control knob. The display indicates the
address and phase of the pulse. The PHASE soft key also
allows the adjustment of the sync pulse, but the display
indicates a phase that is offset by two sample times. This
is used to adjust the relative phase of multiple instru-
ments as discussed below under parallel operation.

3.18 STORING AND RECALLING WAVEFORMS

The Model 75 can hold three waveforms in storage in
addition to the active waveform. Each of these
waveforms can be up to 2048 samples long. To store a
waveform, press the STORE soft key {from the Store
menu), use the Control knob to choose the storage loca-
tion, and then press the EXEC soft key to store. Recall-
ing a waveform is done in the same way by using the
RCALL soft key (from the Store menuy). Storing or recall-
ing a waveform erases either the stored waveformor the

active waveform respectively. The EXCHG soft key (from
the Store menu)can be usedto exchange twowaveforms
without losing either one. Use the EXCHG softkey inthe
same manner as the STORE and RCALL soft keys.

3.19 CHAINED OPERATION

The “‘active’” waveform can be chained with the three
stored waveforms to create waveforms of up to 8192
sampleslong. When set for chained operation the entire
waveform memory is active and no waveform storage
locations are available. Also, the digital amplitude editing
feature is not available. To set the instrument for chained
operation, press the CHAIN soft key (from the Store
menu), rotate the Control knob until “CHAIN 8K" is
shown on the top line of the display, and then press the
EXEC soft key. To set the instrument back to normal
operation, perform the previous operation except rotate
the Control knob to *'CHAIN 2K’’. Chained operation can
alsobe usedtoviewthe “'active” waveformand the three
stored waveforms in succession on an oscilloscope.

3.20 WAVEFORM COUNTER

Pressing the Counter key will cause the display to indi-
cate a count of the number of waveforms that have been
completed since the last trigger {up to a maximum of
1,048,575 waveforms). In Continuous and Triggered
modes the counter isdisabled. The counter canbe read
while the waveform is running or while the waveform is
stopped such as after a gated or toggled sequence. In
this way the length {in waveforms) of the last toggled or
gated sequence can be displayed.

3.21 WAVEFORM HOLD

The output waveform can be held at its current level by
using either the rear panel ‘‘Hold In"” BNC or the front
panel Hold key. Each time the Hold key is pressed the
hold function is toggled on or off as indicated on the
display. ATTL low level or a contact closure onthe 'Hold
In"”" BNC holds the waveform and a high or open lets it
run if the front panel Hold key is off.

3.22 RETURN TO START

Pressing the Return key on the front panel or a high to
low transition (or switch closure) on the rear panel
“Returnin” BNC will cause the output to ramp from the
currentoutput leveltothe level at the start address. The
rate of this ramp is adjustable from 0 to 100 ms per
vertical step. O is a special case and causes the output
to jump back to the start address level. To set the ramp
rate, press the RAMP soft key (from the Setup menu)and
use the knob to adjust it. In Continuous mode the hold
will automatically be turned on at the end of the ramp
and will needtobe turned off with the Hold key to restart
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the waveform output. In all other modes the generator
will be waiting for a trigger after the ramp to restart the
waveform output.

3.23 LOW BATTERY INDICATOR

If the internal lithium battery runs low, the top line of the
display will display "‘BAT’' in addition to the normal
message when a menu key is pressed. The low battery
will not effect normal operation as long as the power is
not turned off. If the power is turned off the instrument
could lose all of the stored waveforms, setup informa-
tion and calibration constant. If, when the power is first
turned on, the bottom line of the display reads ‘' * *COLD
START**"' all of the memory has been lost due to a low
battery and the instrument will need to be calibrated and
set up again.

3.24 SERIES OPERATION

Several Model 75's canbe connected in series (as shown
in the following diagram), each one generating one or
a burst of waveforms (see figure 3-4) and then trigger-
ing the next Model 75 in the chain. The outputs can be
added together using the “‘Sum In"' inputs to produce
one waveform that is a chain of each of the individual
waveformsinsuccession. This configuration canbe us-
ed to create waveforms longer than the 8132 sample
maximum or to create a series of normal waveforms
followed by one or more abnormal waveforms.

MODEL 75 #1

EE—
0O
| |

"

first. The “ARB Out’' connector of each instrument is
connected to its successor’s ‘“‘Sum In” connector and
the last ““ARB Qut’’ connector is used as the main out-
put. Each of the Model 75's can have independent
waveform sample frequencies if desired, but if thisis not
necessary, one should be used as the master frequency
reference. Todo this, connectthe ''Ref Out’' connector
of the master frequency reference to the ‘‘Ref In’' con-
nector of all of the other Model 75's and set them for
external reference. By doing this, the one sample time
jitter between successive waveforms is eliminated.

LT
—— MODEL 75 #1

| |

Y
MODEL 75 #2

| 1 | |

Figure 3-4. Example of Series Waveform
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Toconnect several Model 75's in series, the ‘Burst Done
Out" connector of each Model 75 is connected to its
successor's “Trig In"". If the waveform is to run con-
tinuously, the last Modei 75’s ‘Burst Done Qut’’ connec-
tor is connected back to the ""Trig In"’ connector of the
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Each Model 75 should be set to either triggered (if it will
be outputting one period of its waveform) or burst mode
if it will be outputting a sequence of waveforms. The
amplitude control of each Model 75 controis not only its
own amplitude but the amplitude of the output due to the
“Sum In"" signal. A =5V signal at the ‘‘Sum In"’ input
produces an output equal to the amplitude setting. To
maintain linearity, the sum of the internal waveform and
the *‘Sum In” waveform shouid not exceed the amplitude
setting. In equation form:

(W = 2047) + (S = 5)< 1

where W is the internal digital data (Y) value and S is the
voltage at the "‘Sum In’' input at any time. Because of
this, attention needs to be given to the output voltage
atthe break point location at the end of each waveform.

3.25 PARALLEL OPERATION

Several Model 75’s can be connected in parallel (as
shown in the following diagram) to produce simultaneous
waveforms (see figure 3-5) with a controllable phase
relationship.
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To connect Model 75's in parallel, chose one as the fre-
guency master and connect its ‘Ref Out’' to the ‘'Ref
In" inputs of the other Model 75's. The master should
be set to internal reference and the others set to exter-
nal reference. Starting with the master unit, the **Sync
Out” output of each unit should be connected to the
“Sync In" input of its successor.

\
/N )

Figure 3-5. Example of Parallel Waveform

The position of the "‘Sync Out’’ pulse from cne Model
75 controls the phase of the following Model 75. There
are two ways of adjusting the position of the *‘Sync Out”
pulse. One is to use the “SYNC’’ scft key from the **Set
Up’ menu to adjust the position by the actual address
or phase of the pulse itself. The other is to use the
“PHASE "’ soft key from the Set Up menu to adjust the
phase relationship of the successive Model 75's in
degrees. The difference betweenthe two soft keysisdue
to the fact that there is a two clock cycle phase delay
fromapulse inatthe ““Sync In’ input to the start address
output level at the output.

After initial setup and after any sync position change,
each instrument must output a sync pulse before all of
the phases will be synchronized. If the test setup uses
a mode other than continuous, the outputs should be
disconnected, and the Model 75's run momentarily in
continuous mode to resynchronize the phase after a
phase change.

3.26 GPIB CONTROLS (Option 001 Only)

The following paragraphs are keyed to controls in figure
3-6.

3.26.1 GPIB Address DIP Switches (6)

At power on, the bit address DIP switch (located on a
PC Board under the top cover) selects the GPIB default
ADRS (address) value. This value may be changed from
the front panei. At power off the address returns to the
bit switch setting. See paragraph 2.2.6 bit switch
settings.

3.26.2 Setup Menu Key (4)

Pressing this key five times enables the GPIB com-
munication soft keys described below. The bottom line
of the display will then show the labels for these soft keys.

3.26.3 BUFFR Soft Key (3)

For remotely operated units the BUFFR soft key (from
the SETUP menu) will display the last 16 ASCII
characters received by the GPIB interface. Rotating the
Control knob will scroll through the last 80 ASCII
charactersreceived by the GPIB interface. This feature
can be used as a debugging tool for remote instrument
programming.

3.26.4 ADRS Soft Key (2)

Pressing this key (from the SETUP menu) allows the user
to manually set the GPIB address to some value other
than that set by the internal DIP switches.

3.26.5 LOCAL Soft Key (1)

Pressing this key (from the SETUP menu) brings the
Model 75 into local control providing the controller has
not locked out the key (see paragraph 3.28.1).

3.26.6 Control Knob (5)

Allows the user to scroll through the ASCII characters
received on the GPIB bus when the BUFFR soft key has
been pressed or to set the GPIB address whenthe ADRS
soft key is pressed.
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Figure 3-6. GPIB Controls and Switches

@ Paragraph 3.26.5
@ Paragraph 3.26.4
@ Paragraph 3.26.3
@ Paragraph 3.26.4
@ Paragraph 3.26.6
@ Paragraph 3.26.1

3.27 GENERAL PURPOSE INTERFACE BUS (GPIB)

Paragraphs 3.27 through 3.27.9 are provided for readers
who wish furtherbackground informationonthe General
Purpose Interface Bus (GPIB). For specific Model 75 pro-
gramming information, refer to paragraph 3.28 through
3.298.3.

The GPIB interface is an implementation of |IEEE
specification 488-1978. It supports the following inter-
face functions which are described in detail in the
specification. Relevant aspects of these functions are
discussed in following paragraphs.

Instruments on the bus may have ‘‘talk’” and *‘listen”
capabilities. The talk capability allows a device to send
data(suchaserror message readings)out over thebus.
The listen capability allows a device to receive data (such
as device programming information) from the bus.

The GPIB consists of 16 negative true signal lines as
showninfigure 3-7. These 16 lines include 8bidirectional
data lines, 3 handshake lines and 5 control lines. All
devices on the bus interface to these lines with passive
pull up and active pull down. Thus, any device may

SH1 Complete source handshake. ‘““assert’’ a line by pulling it down to the logic low, or
AH1 Complete acceptor handshake. “true’’ state.if nodeviceis asserting theline, itis pulled
T6 Basic talker. up to the logic high, or “‘false’" state. (Only the controller
TEO No extended talker. is allowed to assert certain lines.)
L4 Basic listener.
SR1 Complete service request (software

select). As showninfigure 3-7, devices connected to the bus may
RL1 Remote/local and local lockout. be a LISTENER (only), TALKER (only), LISTENER/
PPO No parallel poll capability. TALKER or CONTROLLER. The Model 75 isboth a talker
DC1 Complete device clear/selective device and a listener. More than one controller may be con-

clear. nected to the bus, but only one controller may be hard
DT1 Complete device trigger capability. wiredas SYSTEM CONTROLLER, andonly one controller
E1 Open collector drivers. at a time may assume the role of ACTIVE CONTROLLER.
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Figure 3-7. GPIB Structure

EOI
3.27.1 Bus Line Definitions
The 16 negative-true GPIB signal lines are:

DIO1-DIO8 Data In/Out Lines

ATN Attention

REN Remote Enable

DAV Data Valid

NRFD Not Ready For Data

NDAC Not Data Accepted

EQI End Or ldentify

SRQ Service Request SRQ
IFC Interface Clear

The functions of the GPIB signal lines are:

DIO1-DIO8  These eight lines (Data In/Out) are used
to send commands from the controller
and to transfer data back and forth
between instruments and the controller.
IFC
ATN The Attention line is operated only by the
active controller. it specifies whether the
information on lines DIO1-DIO8 is data
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(ATN false) or a command (ATN true).
Whenever ATN is set true, no activity is
allowed on the bus except for controller
originated messages.

The Remote Enable line controls whether
devices on the GPIB are in local or
remote modes. In the local mode,
devices respond to front panel
commands. In remote mode, the situa-
tion is reversed; GPIB originated com-
mands are obeyed, while front panel
commands are ignored. The Wavetek
Model 75 enters the remote state when
it receives its listen address and REN is
enabled. The Wavetek Model 75 then
stays in the remote mode until the REN
lineisputinthelocal state,aGo To Local
(GTL)command is received or the LOCAL
front panel soft key is pressed.

These are the ‘‘handshake’’ lines (Data
Valid, Not Ready For Data and Not Data
Accepted) which regulate the transmis-
sion of information over the lines DIO1-
DIO8. For each command or data byte
transferred, a complete handshake cy-
cle occurs. This handshake is designed
to hold up the bus until the slowest device
has accepted the information.

When ATN is false, EOI (End Or Identify)
indicates that the data on lines DIO1-
DIO8 is the last byte of a data message.
When the Wavetek Model 75 receives a
data byte with EOI true, it automatically
supplies a terminator character follow-
ing the data byte. When the Wavetek
Model 75 transmits the last byte of a
message (which is always a terminator
character) it also sets EQI true.

The Service Request line is used by the
Wavetek Model 75 and other devices on
the bus to signal the controller that they
request attention. Since the SRQ line is
common to all devices, additional tests
must be made to determine which
devices are signaling. The controller per-
forms a Serial Poll to accomplish this.

The Interface Clear line is asserted by the
system controller to reset the interface
logic in all devices connected to the bus
to a known initial state.

317
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3.27.2 Handshake Sequence

The three handshake lines, Data Valid (DAV), Not Ready
for Data (NRFD) and Not Data Accepted (NDAC) are
usedinatypical dataexchange as described inthe next
paragraph.

All devices currently designated as active listeners would
indicate (viathe NRFD line) whenthey are ready for data.
Adevice not ready would pull this line low (ground), while
adevice that is ready would let the line float high. Since
alowoverrides apassive high, this line will stay low until
all active listeners are ready for data. When the talker
senses this, it places the next databyte onthe datalines
and then pulls DAV low. This tells the listeners that the
information on the data lines is valid and that they may
read it. Each listener (at its own speed) then takes the
data and lets the NDAC line go high. Again, only when
all listeners have let NDAC go high will the talker sense
that all listeners have read the data. It can then remove
DAV (let it go high) and start the entire sequence over
again for the next byte of data.

3.27.3 Commands

Commands are sent over lines DIO1-DIO8 with ATN true.
They are divided into five classes:

1. Listen Addresses

2. Talk Addresses

3. Secondary Addresses
4

Universal Commands
DCL Device Clear

SPE Serial Poll Enable
SPD Serial Poli Disable
LLO Local Lockout

5. Addressed Commands
GTL Go To Local
SDC Selective Device Clear
GET Group Execute Trigger

These commands and command groups are shownwith
their binary codes in Appendix A.

3.27.4 Listen Address

Listenaddresses are used to command a device toread
any data bytes transmitted over lines DIO1-DIO8. There
are 31 different available addresses (hexadecimal codes
20 through 3E, ASCH codes SP through >). A 32nd
address, called unlisten (hexadecimal “*3F’’, ASCI| “*?"")
is used to command all devices to not read data bytes.
The low order five bits of Model 75 listen address is
selected by internal DIP switches (see paragraph 2.2.6)
or by the ADRS soft key. To temporarily change the GPIB
address, press the ADRS soft key and turn the Control
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knob untit the desired address is displayed. At power on,
the address always matches the internal switches.

3.27.5 Talk Address

Talk addresses are used to command a device to
transmit data over lines DIO1-DIO8. There are 31
different avaifable addresses (hexadecimal codes 40
through 5E, ASCll codes @ through ). A32ndaddress,
called untalk (hexadecimal 5F, ASCII ““_"") is used to
command all devices to cease talking. The low order five
bits of the Model 75 talk address will be the same as the
low order five bits of the listen address. Thus, if the Model
75listen addressis hexadecimal 21 (ASCII 1), the talk
address is hexadecimal 41 (ASCII “A™").

3.27.6 Secondary Address

Secondary addresses are used following a talk or listen
address to provide the ability to address more than the
31 devices provided for by simple talk or listen
addresses. Secondary addresses are ignored by the
Model 75.

3.27.7 Universal Commands

Universal commands are used to command a device to
perform designated actions. Universal commands are
recognized at all times. Universal commands performed
by the Model 75 are:

1. Device Clear (DCL) — Resets the Model 75 to the
default settings. DCL affects all devices on the bus.

2. Serial Poll Enable (SPE) — Causes the instrument
toengage in aserial poll by responding with the serial
poll status byte when addressed as a talker. Data
line DIO7 will be on, if service is being requested on
the SRQline. When the status byteisread, itisreset
toall zeros, andthe SRQline is released(of course,
it may still be held down by other devices). The status
byte is also available by reading the Model 75 talk
message number 1. Whenthis messageisread, the
status byte isreset and the SRQ released as forthe
serial poll.

3. Serial Poll Disable (SPD) — Discontinues serial poll.
Returns instrument to normal talk modes.

4. Local Lockout(LLO)— Causes the Model 75toenter
a state where the front panel LOCAL soft key is
inoperative. In this state the instrument will only
accept parameter changes through the GPIB. To
enable front panel parameter changes, the GPIB
controller cansend the GTL (Go To Local) command.
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3.27.8 Addressed Commands

Addressed commands are used to command a device
to perform designated actions. Addressed commands
are recognized only when the instrument is addressed
as a listener. Addressed commands performed by the
Model 75 are:

1. Go To Local (GTL) — Commands the Model 75 to
go to the local mode.

2. Selective Device Clear (SDC) — Resets the Model
75 to its default conditions.

3. Group Execute Trigger (GET)— Uponreceipt of the
GET, the programmed settings are error checked.
If no error is detected, the control information is
transferred to the waveform generator circuit,
followedby atrigger.Inordertoensure systemsyn-
chronization with a GET, the Model 75 will not com-
plete the handshake sequence until it has finished
execution of the GET.

3.27.9 Data Transfer

In addition to accepting programming characters, the
Model 75 will transmit status and waveform information
over the bus. To program the instrument, first send the
listen address (with ATN on), followed by the program-
ming data (in ASCII, with ATN off). The instrument
accepts the data as fast as possible (at approximately
120usicharacter), until either 64 characters are received
orthereis a pause during the transfer of data. At the time,
the entire string of received characters is scanned by
the Model 75, which carries out the scan and accepts
the next 64 character string. Whenever the Model 75 is
finished scanning a string, the display will show the last
parameter of the string and the current status of the GPIB
interface. If the EOI line is asserted while sending a
character to the Model 75, the currently programmed
terminator character will be put into the input string
following the character with the EOI.

3.28 MODEL 75 GPIB PROGRAMMING

This section describes the remote operation of the Model
75. For general GPIB programming information, refer to
paragraph 3.27.

Paragraphs 3.28.1 through 3.28.5 provide background
information and should be read before attempting to pro-
gramthe Model 75. Table 3-2is a programming reference
guide giving detailed descriptions of each programming
character andinformation for writing actual statements
to the Model 75.

3.28.1

When the Model 75 is in remote mode, the menu and soft
keys can still be used to examine the instrument settings,

General Programming Information

but the control knob will be inoperative so no settings
can be changed. However, the real time keys (Trigger,
Hold, Return} and the Counter key will function just as
in local mode. When the instrument is in the remote
mode, the GPIB interface input has priority over any front
panel control, and the Control knob is completely
ignored. Therefore, aslong as the GPIB interface is con-
tinuously supplied with data, the keyboard will appear
to be inoperative to the user.

Line 2 of the LCD always shows the state of the GPIB
interface after scanning the last string (see paragraph
3.28.9). Inthe lower right corner, several characters may
appear:

‘R’ = Remote

‘L’ = Addressed to Iistery

‘T" = Addressed to talk

‘Q" = Request of service because of selected SRQ

mode

Line 1 is the parameter and special message readout.
An asterisk (*)to the left of the parameter indicates that
an execute has not been sent.

The front panel display is externally programmed by
sending any ASCII character between single or double
quotes, such as ‘test string’ or “‘test string’’.

The Model 75 is programmed by sending ASCI| coded
characters to the instrument (see table 3-2 and Appen-
dix A).

3.28.2 Characters

There are 5 types of characters that can be sent over
the GPIB bus. These are:

1. Alphabetic characters — ‘A’ through ‘Z’ (except ‘E’).
These select action or parameter commands. Both
upper and lower case characters are accepted.

2. Numeric characters (Suffix) — These are ‘0’ through
‘9", 'E’ (exponent), ‘ — ' (negative), ' +’ (positive), and
the decimal point. They control the selected
parameter.

3. Special characters; The instrument will display any
set of characters within single or double quotes,
such as ‘string’. The pound sign (#) initiates high
speed data transfer (see paragraph 3.28.7).

4. Terminator — Designates the end of a character
string. Initially, this is line feed (LF).

5. Nonprogramming characters — These are
characters not in one of the previous described
classes. They have no effect on programming and
may be interspersed freely after any programming
character other than ‘X'
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3.28.3 Action and Parameter Commands

The alphabetic characters are used to select either
actions or parameters. Nine characters select action
commands. These cause animmediate action when sent
and do not require entry of a numeric suffix. The remain-
ing alphabetic characters are parameter commands and
require one or two letters plus a numeric suffix to con-
trol some aspect of the instruments operation.

3.28.4 Action Commands

Action commands which cause an immediate action
when sent and do not require entry of a numeric suffix
are:

‘J’ (Manual trigger asserted)
‘H' (Manual trigger unasserted)
‘I’ (Execute)

‘Z' (Reset)

‘Y’ (Clear all break points)

‘G’ (Return)

‘XC’ (Display counter)

‘XHQ' (Hold Off)

‘XH1’ (Hold On)

Toprogram an action, simply send the proper character
to the GPIB interface. For example, to reset the Model
75, simply send the letter ‘Z’. The action will then take
place, but only if the instrument is in the remote state
when the character is received by the instrument. See
paragraph 3.28.1 REN (Remote Enable) for further
information.

3.28.5 Programming Parameters

Parameter commands require one or two letters plus a
numeric suffix to control some aspect of the instrument’s
operation.

There are only two exponent digits allowed. Only one
decimal point and one ‘E’ (exponent) are allowed per
number, all others are ignored. Any number of non-
programming characters may be interspersed with the
numeric suffix as they have no effect.

Toexamine the current value of a parameter, simply send
the proper alphabetic character (F = frequency etc.).

To change a parameter value, first send the alphabetic
character which selects the desired parameter. Next,
send the new value using numeric characters (‘0'
through‘9’,'E',* =", +’,and ‘."). Dataentry canbe fixed
point, floating point, exponential notation or scientific
notation. Any sequence of characters which gives the
new value is acceptable. For example, all of the follow-
ing sequences cause sample frequency 100 Hz to be
programmed.
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Programming
string for

Frequency 100 Hz Remarks

F100 Blank spaces are ignored

FO100 Leading zeros are ignored

F1E2 1*102 = 100

F.O1E4 01*104 = 100

F.01E304 01*104 = 100 Last twoexponent
digits are only used

F1000E-1 1000*10—1 = 100

FIE—-2— Two minus signs cancel

F1E.2 Decimal point in exponent is

ignored

Since the number input format is so general, the instru-
ment must be told when the last numeric character has
beenenteredsoit canevaluate the number. Thisisdone
by programming either an alphabetic character, a
special character, or a terminator character. When this
is done, the new value is rounded off and tested to see
if itis a legal value for the setting being changed. If it is
legal, the new value will then be entered into the
instrument’s scratchpad memory.

Many of the parameters are held in a scratchpad memory
when received and do not actually change the instrument
setup until an ““I"’ (Execute) or a GET is received by the
Model 75. This allows several parameters to be changed
simultaneously. If the Model 75 has notreceivedan ““I ",
and the scratchpad value of the displayed parameter is
different thanthe current instrument setup, an asterisk
(*)isshownonthedisplay (see paragraph 3.28.1). When
an “I"” or a GET is received, all of the parameters are
checkedfor conflictsandif noerror occurs, the scratch-
pad contents are transferred to the instrument setup.
An execute (l) may be sent as the last character in the
parameter string if the new parameter is to be changed
immediately.

Itis also possible to send multiple commands inthe same
string. For example, to change frequency, amplitude and
offset simultaneously, send the parameter string:
‘F1E4A2D1I". In this example, the new frequency is
10 kHz, amplitude is 2 Vp and offset is 1V. Because an
execute was sent at the end of this string, the parameter
changes are executed immediately.

3.28.6 Sending Waveforms to the Model 75

Waveforms are sent to the Model 75 by sending a ‘K’
followed by a number representing the first address (X
location) to be changed in the waveform, then sending
successive data values (Y values)precededby ‘L’s until
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the end of the waveform. Eachtime an ‘L’ is sent followed
by a Y value the waveform address is incremented.
Sending a ‘K’ followed by an address only affects the
transfer of waveform data and does not affect the
waveform directly. Any part of the 8192 point waveform
memory can be written to whether or not it is between
the current start and stop addresses (active waveform).
For example, sending a 10 step ramp from X =20 to
X =29 would be accomplished by sending the following
to the Model 75;

K20, L-2047, L-1592, L.-1137, L-682, L-227, L227, L682,
L1137, L1592, L2047,

3.28.7 High Speed Binary Waveform Transfer

With software versions 2.14 and later, waveform data
can be sent to the Model 75 in binary form at a rate of
approximately 14.5 kbytes/s (each waveform point takes
2bytes) fromafast GPIB controller such as the Wavetek
Model 6000. In this way a 2048 point waveform can be
sent to the Model 75 in 280 ms. To check the software
version number, press RSET from the Setup menu (do
not press execute unless you want to reset the instru-
ment) and read the top line of the display.

To send a block of waveform data, send an ASCII “'#"
($23), then a 2 byte binary beginning address with the
maost significant byte (MSB) first, then a 2 byte binary
word count (MSB first), then the two byte data words
(MSB first). The beginning address and the word count
must be less than 8192. The word count is the number
of waveform data points tobe changed and must exactly
correspond to the number of data words. Each data word
is a two byte binary word representing a number between
0and 4095. The actual Y-value of each data point is 2048

Ifthe trigger cannot be tolerated, be sure that the Mode!
75 has had enough time to processes all previous
commands before sending the *‘#".

If the beginning address or the word count are outside
the allowable range, or one half second elapses without
receiving any data, the high speed transfer will be
aborted. Any data received after this will be interpreted
as ASCl| characters and may cause the Model 75 to act
unpredictably. Because of this low tolerance for errors,
the high speed waveform transfer method should be
used with extreme care.

3.28.8 Reading Waveforms From the Model 75

Reading waveform data from the Model 75 to a computer
is accomplished by setting the talk mode to 7 by sending
an ‘XT7' and then reading successive data values (Y
values) from the Model 75. Data values are read starting
at a location specified by sending a ‘K’ followed by the
address (X value) of the first point. Each time a data value
is read, the waveform address is incremented. Neither
sending a 'K’ followed by an address nor reading a data
value has any direct effect on the wavedform output.

3.28.9 Programming Reference Guide

Table 3-2 canbe used as a programming reference guide
when sending commands to the Model 75. It describes
each programming character and which numeric
characters are tobe usedtoprogram parameter vaiues.
Before attempting to use this gquide, read paragraphs
3.28.1 through 3.28.5.

When programming the Model 75, keep in mind that at
initial power up, the following remote settings have been
defaulted.

less than the value of the data word. For example, a data Function ASCII Character  Default Setting
f1 -val f —2047.
word of 1 corresponds to as Y-value of — 20 GPIB ADRS _ Bit Switch
The Model 75 must be completely finished processing SRQ Mode XQ 1
all previous commands and any numeric input must be
terminated prior toreceivingthe *'#'* character. The best Talk Mode XT 0
way to insure this is to send a terminator character Terminator XV 10
(typically LF)and a GET tothe Model 75 prior tothe “‘#''.
3-21
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Table 3-2. Programming Reference Guide

]

ASCIl
Function Character Description

Sample F* The character ‘F’ followed by a number value programs the sample frequency

Frequency inhertz. An ‘E’ designates exponent. Valid frequency values are 2E — 210 2E + 6.
This is the same as the SAMPL soft key.

Amplitude A* The character ‘A’ followed by a number value programs the peak amplitude into
the 50Q impedance at the ARB Out connector. Valid amplitude values are 5E ~ 3
to 5.1. This is the same as the AMPL soft key.

Offset D* The character ‘D’ followed by a number value programs the offset voltage into
50 @ at the ARB Out connector. Valid offset values are —5.10 to + 5.10. This
is the same as the OFFSET soft key.

Burst Count u* The character ‘U’ followed by a number value programs the number of cycles
in the burst. The count number can be from 1 to 1,048,575 cycles. This is the
same as the BURST soft key.

Start T* The character ‘T’ followed by a number programs the waveform start address.

Address The valid start addresses are 0t0 8191. This has the same function as the START
soft key.

Stop P* The character ‘P’ followed by a number programs the waveform stop address.

Address The valid stop addresses are 0to 8191. This has the same function as the STOP
soft key.

Sync S* The character 'S’ followed by a number programs the waveform SYNC address.

Address The valid sync addresses are 0 t0 8191. This has the same function as the sync
soft key.

Ramp Rate M* The character ‘M’ followed by a number programs the ramp rate for the return
feature. Valid range is 0 to 100 and represents ms/step. Same as the RAMP soft
key.

ARB Address K The character ‘K’ followed by a number sets the waveform address for sending
or receiving waveform data to or from the Model 75. This had no direct effect
on waveform output. Valid range is 0 to 8191.

ARB Data L The character ‘L' followed by a number sets one data point at the current waveform
address and increments the address by one. Valid range is — 2047 to + 2047.

Calibration N The character ‘N’ followed by a number sets the offset calibration constant and
should only be used for calibrating the instrument. Same as the CAL soft key.
Valid range is — 512 to +512.

Set Break \ The character 'V’ followed by a number sets a break point at the address specified

Point by the number. Valiid range is 0 to 8191.

Clear Brk W The character ‘W’ foliowed by a number clears the break point at the specified

Point address. Valid range is 0 to 8191,
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Table 3-2. Programming Reference Guide (Continued)

ASCIl
Function Character Description
Terminator XV When the power is turned on, the terminator or End Of String (EOS) character
Select (see EOI description, paragraph 3.28.1) is the ASCII line feed ‘LF’. If the GPIB
controller does not look for the end message (EQI line low), and it does not
recognize the line feed (LF) as a string terminator, a new EOS character will be
needed. The EOS terminator may be changed to any ASCIl character (except NUL)
by sending ‘XV’ followed by the decimal value (of the ASCII code) corresponding
to the new terminator.
Function C The character ‘C’ followed by a single digit code between 0 and 8 selects standard
waveform which is inserted between start and stop addresses.
FUNCTION CODE
Sine wave Co 7
Triangle wave C1
Square wave C2
Ramp Up C3
DC C4
Ramp Down C5
Cosine Cé6
Inv Sine Cc7
Haver Sine cs
Mode B* The character ‘B’ followed by a single digit code between 0 and 4 selects the
operating mode of the instrument.This is the same as the MODE soft key.
MODE CcOD
Continuous BO
Triggered B1
Gated B2
Toggled B3
Burst B4
Trigger Q* The character ‘Q’ selects generator triggering or gating on the rising or falling
Slope edge of the Trig In(TTL) signal or GPIB ‘J’ (positive slope) or ‘H’ (negative slope)

command. See TRIGGERING/GATING CHART below.

TRIGGERING/GATING CHART

Positive Slope
(Rising Edge) Q0

Negative Slope
(Falling Edge) Q1

‘J" Trig: Single cycle
Gate: Free runs‘/
Toggle: Toggles
Burst: Start burst

‘H  Trig: Enable ‘J’
Gate: Off
Toggle: Enable ‘J’
Burst: Enable ‘J’

Scans by ArtekMedia © 2006
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Trig: Enable ‘H’
Gate: Off

Toggle: Enable ‘H’
Burst: Enable ‘H’

Trig: Single cycle
Gate: Free runs
Toggle: Toggles
Burst: Starts Burst
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Table 3-2. Programming Reference Guide (Continued)

ASCIl
Function Character Description

Reference Same as pressing the REF soft key. Allows the user to select either an external
frequency reference or the internal reference using the ‘R’ parameter followed
byaQorat.

Internal RO* Selects an internal source as the frequency reference.
External R1* Selects an external source as the frequency reference.

Execute ] The character ‘I’ isan action command that causes all parametersinthe scratch-
padtobe checked for conflicts. If no error is found, the rounded scratchpad con-
tents are transferred to the instrument setup. An execute (I) may be sent as the
last character in the parameter string if the new parameter is to be executed
immediately.

Reset Zz The character ‘Z' is an action command that sets the instrument setup, waveform,
and scratchpad memories to the defined default values.

Trigger Inremote operation, triggered, gated, toggled, and burst modes of the generator
are initiated by an external signal at the Trig In connecter, the front panel trigger
key or the ‘J’ and ‘H’ commands via the GPIB.

Man. Trig. J Turns trigger on (must be followed by an **H"" to turn trigger off). See
Pressed TRIGGERING/GATING CHART.
Man. Trig. H Turns trigger off (must be followed by an **J” to turn trigger on). See
Released TRIGGERING/GATING CHART.

Hold Off XHO The characters ‘XH’ followed by a 0 will turn the hold circuitry off allowing the
waveform to continue.

Hold On XH1 The characters ‘XH’ followed by a 1 will turn the hold circuitry on causing the
waveform to stop at its instantaneous value.

Return G The character ‘G’ causes the output to ramp back to the starting *'Y"’ value. The
rate of the ramp is adjustable from 0 to 100 ms per point. If the instrument is in
Continuous mode, the output will be held after the return and can be restarted
by pressing the Hold key or sending an XHO over the GPIB bus. If the waveform
isinthe Trigger, Gate, Toggle, or Burst mode, the output will wait for another trigger
(manual or external) before restarting. This is the same as the Return key.

Display XC The characters ‘XC' causes the waveform counter to displayed on the Model 75

Counter display. Same as the COUNTER key.

Clear ALL Y The character 'Y’ clears ALL breakpoints and inserts one at the start address.

Break Ponts Same as the CLRBPS soft key.

SRQ Mode XQ The characters ‘XQ’ followed by a value (“‘0" to **255'") selects the conditions
underwhich the Model 75 asserts the SRQline on the GP!B bus and sets the RSV
bit in the serial poll response byte. The equivalent binary value is a ‘“‘mask’’ for
the serial poll response byte. All RS-232-C bits will have no effect if selected.

3-24

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Table 3-2. Programming Reference Guide (Continued)

Function

ASCIl
Character

Description

SRQ Mode

Number
Character

Talk Mode

Downloaded from www.Manualslib.com manuals search engine

Serial Poll Byte

Weights| 128 | 64 | 32 | 16 | 8 | ¢ | 2 | 1 ]

* *Carrier Lost
(RSV) Request for Service

Programming Error
Execute Complete

**Framing Error ———————— e Return Complete
**Qverrun Low Battery
**RS-232-C only
XQ Each bit enables the associated condition to cause a service request. Each con-

09, E, +,
—,and
decimal.

XT

dition may be enabled individually or in combination with others. The RSV bit is
always enabled. .

Examples:

‘XQO’ disables the SRQ line.

‘XQ1' asserts the SRQ line and RSV bit when there is a program error
such as “‘offset’” beyond the Model 75 limits.

*XQQ' initiates a service request if either a program error has occurred
or the battery voltage is detected low.

The numeric characters ‘0’ through ‘9", ‘E’, ‘+, ‘', and decimal point are
used to program new parameter values. Data entry is free format, i.e., fixed
point, floating point and exponential notation, or scientific notation.

To read a message from the Model 75, send the talk address (with ATN on) over
the bus. The instrument will then send the message currently selected by the Taik
Mode (XT) setting. The last character of the Model 75's message will be the cur-
rently programmed terminator character with the EOI line asserted.

The characters ‘XT' followed by a code (0 through 7) selects the kind of message
the 75 will send when it is addressed as a talker on the GPIB.

CODE MESSAGE

XT0 Programming error list. A typical error string is E 1F 2AD. Some error string
characteristics are:

All error strings begin with ‘E’.

Most recent error is at the end of the string.

Errors are separated by space.

Class 1 error: The number **1"" followed by the programming character

that caused the error (example 1F).

e. Class 2 errors: The number ‘2" followed by the two conflicting
parameters.

f. Class 3 errors: Start, stop, sync conflict.

g. Error strings can be up to 80 characters in length.

h.  After transfer, the instrument clears the error string.

coowe
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Table 3-2. Programming Reference Guide (Continued)

Description

Poll Byte response: The byte (see paragraph 3.27.7) that is sent if a serial
poll was performed. The controller, by reading this byte, causes the
instrument to clear the poll byte and reset the SRQ line if asserted. The
format is an ASCII "'P"’ ($50) followed by an ASCIi space ($20) followed

The most recently selected parameter and its value. Example: Freq
1.23E3. If no parameter is selected, the instrument returns NO

The entire instrument setup after last execute. Example: ASBODOF1ES
P2047E3 Q0 RO SO TO U8 XHO.

The entire scratch pad instrument setup that will be entered when execute
is received; same format as XT3.

Instrument identification: Wavetek Model 75 V(X.Y). ‘X.Y' identifies the

Waveform data at the current waveform address, also causes the cur-
rent address to be incremented.

Causes the number preceding the “‘E”’ (mantissa) to be multiplied by 10 raised
to the power of the number following the “E’’ (exponent). The exponent is
limited to two digitsanda + or — sign. For example F3E — 1 sets the frequency

ASCII
Function Character
XT1
by the poll byte.
XT2
PARAMETER SELECTED.
XT3
XT4
XTS5
software version number.
XT6 Waveform counter value.
XT7
Exponent E
to 0.3 Hz.

*An asterisk (*) following the character in the “ASCIl Character” column indicates that this command will not
affect the actual instrument setup untilan execute character(l) is received by the Model 75 (see paragraph 3.28.5).

3.29 ERRORS — GPIB REPORTING

example, programming an amplitude of 500 volts will

When an illegal value is programmed or interdependent
parameter errors are detected, an error signal is indicated
by adding anerror code to the error string and pulling the
SRQline low if the SRQ mode is an odd number. The con-
troller can then serial poll the instruments to locate the
source of the service request. It then inquires as to the
nature of the request. The method of reporting errors on
the GPIBis givenintable 3-2 (SRQ Mode and TALK mode).

3.29.1 Class 1 Errors

Class 1 errors are caused by programming values out-
side the legal limits of the selected parameter. For

3-26

cause aparameter error when the next alpha character
is programmed. At this time, the Model 75 disregards
the new value and retains the previously programmed
value.

Example:

After receiving a frequency value, a round off is made
followed by the limit test 20E — 3 to 2E + 6. Any value
outside the boundaries listedin table 3-3causesaclass
1 error.
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Table 3-3. Class 1 Error Guidelines

This Parameter

Must (After Rounding) Be

ARB Address
ARB Data
Amplitude

Burst Count
Calibration
Clear Breakpoint
Hold

Mode

Offset

Ramp Rate

Ref

SRQ Mode
Sample Frequency
Set Breakpoint
Standard Waveform
Start Address
Stop Address
Sync Address
Talk Message
Terminator
Trigger Slope

0 to 8191

— 2047 to + 2047
5E-3to 5.1

1 to 1,048,575
—-512t0 +512
0 to 8191
Oto1

Oto 4

—51to +51
0to 100

Oto1

Oto 255
20E—-3t02E+6
0 to 8191
Oto8

Oto 8191

0 to 8191

0 to 8191
Oto7

Oto127

Oto 1

3.29.2 Class 2 Errors

Class 2 errors are parameter conflicts or inconsisten-
cies such as ABS (OFST) + peak amplitude greater than
5.2V. Tests are made every time an execute (I) is given.
Ifnoclass 2 error is detected, all scratchpad values are
transferred to the instrument setup.

3.29.3 Ciass 3 Errors

A class 3 error is a parameter conflict or inconsistency
between the Start Address, Stop Address, and Sync
Address parameters. Tests are made every time an
execute (l) is given. If no class 3 error is detected, all
scratchpad values are transferred to the instrument
setup.

3.30 RS-232-C CONTROLS

The RS-232-C controls listed in paragraphs 3.30.1 thru
3.30.6 are referenced to figure 3-8, RS-232-C Controls
and Switches.

3.30.1 Setup Menu Key (4)

Pressing this key five times enables the RS-232-C com-
munication soft keys described below. The bottom line
of the display will then show the labels for these soft keys.

Figure 3-8. RS-232-C Controls and Switches

@ Paragraph 3.30.3
@ Paragraph 3.30.4
@ Paragraph 3.30.2
@ Paragraph 3.30.1
@ Paragraph 3.30.5
@ Paragraph 3.30.6
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3.30.2 BUFFR Soft Key (3)

For remotely operated units the BUFFR soft key will
display the last 16 ASCII characters received by the
serial interface. Rotating the Control knob will scroll
through the last 80 ASCII characters received by the
RS-232-Cinterface. This feature can be used as a debug-
ging tool for remote instrument programming.

3.30.3 LOCAL Soft Key (1)

Pressing this soft key from the SETUP menu brings the
Model 75 into local control providing that the controller
has not locked out the key (with the **’ character).

3.30.4 HAND Soft Key (2)

Pressing the HAND soft key (2) from the SETUP menu
allows the user to change the handshake mode from
XON/XOFF to CTS/DTR or vice versa by rotating the Con-
trol knob (5).

3.30.5 Control Knob (5)

Allows the user to scroll through the ASCII characters
received over the serial interface bus when the BUFFR
soft key has been pressed. It also changes the hand-
shake from CTS/DTR to XON/XOF F when the HAND soft
key is pressed.

3.30.6 Baud Rate Switch (6)

Changing the position of each individual switch section
(and therefore the overall combination) in the Baud Rate
switchproduces adifferent baud rate for the serial port.
See Section 2.2.8.

3.31 GENERAL RS-232-C INFORMATION

EIA standard RS-232-C specifies the electrical
characteristics and pin out of a serial communication
standard for connecting ‘‘data terminal equipment”
(DTE) to **data communication equipment’ (DCE). Data
terminal equipment is usually devices such as terminals,
computers, or printers that are the final destination for
data. Data communication equipment, on the other
hand, is usually a modem or other device that converts
the data to another form and passes it through. Because
RS-232-Csignallines defined as inputs on a DCE device
are outputs ona DTE device andvise versa, connection
of a DCE to another DCE or of a DTE to another DTE will
require a special cable with many of the signals inter-
changed. These cables are often called ‘‘modem
eliminators’' because they are used to eliminate a pair
of modems between two computers. The Model 75 can
be configured as either a DCE or DTE device, soin most
cases it canbe connected with a straight through cable
to either a computer or to a modem.
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The baud rate is the bit rate during the transmission of
a word in bits per second. Different devices use many
baud rates but the baud rates of the two devices that are
connected must be the same. The Model 75 can be set
to 14 different baud rates ranging from 50 to 19,200 as
described in paragraph 2.2.8 and table 2-4.

Data signals over the RS-232-C use a voltage of + 3to
+ 25V to represent a zero (also called a space)and a
voltage of —3to — 25V to represent a one (also called
amark). Handshake and control linesuse + 3to + 25V
toindicate atrue conditionand — 3to — 25V toindicate
a false condition.

When no data is being transmitted, the idle state of the
data lines will be the mark state. To transmit a byte, the
transmitting device first sends a start bit which is a space
for one bit time (1/baud rate) to synchronize the receiver.
Next, the data bits are sent LSB first (the Model 75 uses
8 data bits), then at least one bit time of the mark state
(stop bits) before initiating the transmission of the next
byte. Some devices use an optional parity bit between
the data bits and the stop bits. The Model 75 does not
support this and it should be suppressed on the con-
nected device (see figure 3-9).

The RS-232-C standard is not very specific about many
of the handshaking signals and it is therefore usually
necessary torefertothe manuals for both of the devices
being connected to determine the exact pin out, signal
definition, and signal direction for the devices (see
paragraph 2.2.7, 2.2.8, and table 2-3) for the Model 75
pin outs).

Handshaking is used so that each device can tell the
other device whenitis ready or not ready to receive data.
The Model 75 supports two different types of hand-
shaking, CTS/DTR (hardware handshaking) and XON/
XOFF (see table 3-4). With hardware handshaking, the
DCE device pulls the CTS line positive or negative to in-
dicate whether it is ready or not ready respectively and
the DTE device pulls the DTR line positive or negative
toindicate whether it is ready or not ready respectively.
With XON/XOFF handshaking either device sends an
XOFF ($13) over the appropriate data line whenit is no
longer ready to receive data, then sends an XON (§11)
when it is again ready.

When the Model 75's DTR (DCE configuration) or CTS
(DTE configuration) line is pulled negative, it will send
amaximum of one character before it stopstransmitting
and waits for the handshake line to return positive. When
the Model 75 receives an XOFF character it will send
amaximum of 3 characters before it stops transmitting
and waits to receive an XON character.
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OPTIONAL

START BIT PARITY
DATA BITS STOP BITS NEXT TRANSMISSION
SPACE - > - =14
@ 2
[72]
IDLE b 2
MARK

Figure 3-9. Transmission Example

When the Model 75’s internal buffer fills, it will do one
of two things depending on the handshaking mode set
from the HAND soft key. If the handshaking mode is
CTS/DTR, the Model 75 will set the CTS line negative if
it in the DCE configuration or set the DTR line negative
if it is in the DTE configuration. When the Model 75 is
againready toreceive datait will set the appropriate line
back positive. If the handshaking mode is set to
XON/XOFF, the Model 75 will send an XOFF character
overthe dataline. Whenitis again ready to receive data
it will send an XON. After the Model 75 either sets the
handshake line negative or sends the XOFF, the con-
nected device must stop sending data within 10
characters or data will be lost.

The SRQ mode (XQn) has no effect over the RS-232-C
interface, however the serial poll byte can be read using
talk mode (XT1). The bits of the serial poll byte are defined
in the same way as over the IEEE-488 interface and all
bits are always enabled.

When the instrument is in the remote mode (sending the
character ‘!’ causesthe instrumenttogotoremote), the
RS-232-Cinterface input has priority over any front panel
control, and the Control knob is completely ignored.
Therefore, aslongas the serial interface is continuously
supplied with data, the keyboard will appear to be
inoperative to the user.

Line 2 of the LCD always shows the state of the serial
interface after scanning the last string. Inthe lower right
corner, a character will appear:

‘R’ = Remote (if the unit is in remote)

Line 1 is the parameter and special message readout.
An asterisk to the left of the parameter indicates thatan
execute has not been sent.

The front panel display is externally programmed by
sending any ASCI| character between single or double
quotes, such as 'test string’ or "'test string”’.

The Model 75 is programmed by sending ASCI| coded
characterstothe instrument (see table 3-2 and Appendix
A).

3.31.1 Characters

There are 6 types of characters that can be sent over
the RS-232-C interface. These are:

Alphabetic characters; ‘A’ through ‘Z’ (except 'E’). These
select action or parameter commands. Both upper
and lower case characters are accepted.

Numeric characters (Suffix); These are 'O’ through ‘9’,

‘E’ (exponent), ‘ — ' (negative), ' +’ (positive), and
the decimal point. They control the selected
parameter.

Special characters; The instrument will display any set
of characters within single quotes, such as ‘string’.

Interface Control Characters; These are the characters
08,7, 'XON', and ‘XOFF’.

Terminator; Designates the end of a character string.
Initially, the instrument willaccepta ‘CR’ ora ‘LF’
and send a ‘CR + LF’ as a terminator.

Neonprogramming characters; These are characters
notinone of the previous described classes. They
have no effect on programming and may be
interspersed freely after any programming
character other than X'.

3.31.2 RS-232-C Terminators

Upon ‘‘power-on’’, the Model 75 accepts either a
carriage return(CR)or aline feed(LF)as anend of string
(EOS) terminator and sends botha CR and LF as the EOS
terminator. If the connected device does not recognize
either one, the terminator will need to be changed. The
terminator canbe changedto any ASCll character other
than XON and XOFF, or NULL by sending ‘XV’ followed
by the decimal ASCI| code for the character. A terminator
code of ‘0’ is a special case and represents the default
condition of sending a CR and LF and accepting either
CR or LF as previously mentioned.
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3.31.3 Action and Parameter Commands

The alphabetic characters are used to select either
actions or parameters. Nine characters select action
commands. These cause animmediate action when sent
anddo not require entry of a numeric suffix. The remain-
ing alphabetic characters are parameter commands and
require one or two letters plus a numeric suffix to con-
trol some aspect of the instruments operation.

3.31.4 Action Commands

Action commands which cause an immediate action
when sent and do not require entry of a numeric suffix
are:

‘J’ (Manual trigger asserted)

‘H’ (Manual trigger unasserted)

‘I’ (Execute)

‘Z' (Reset)

'Y’ (Clear all break points)

‘G" (Return)

‘XC’ (Display counter)

‘XHO' (Hold Off)

‘XH1' (Hold On)

Toprogram anaction, simply send the proper alphabetic
character to the RS-232-C interface. For example, to
resetthe Model 75, simply send the letter ‘Z’. The action
will then take place, but only if the instrument is in the
remote state when the character is received by the in-
strument. See table 3.4 for further information.

3.31.5 Programming Parameters

Parameter commands require one or two letters plus a
numeric suffix to control some aspect of the instrument’s
operation.

There are only two exponent digits allowed. Only one
decimal point and one ‘E’ (exponent) are allowed per
number, all others are ignored. Any number of non-
programming characters may be interspersed with the
numeric suffix as they have no effect (except for the
interface control characters).

To examine the current value of a parameter, simply pro-
gramthe proper alphabetic character (‘'F’ = frequency
etc.).

To change a parameter value, first send the alphabetic
character which selects the desired parameter. Next,
send the new value using numeric characters (‘0
through ‘9',‘E’,' +'," = ",and"."). Dataentry canbe fixed
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point, floating point, exponential notation or scientific
notation. Any sequence of characters which gives the
new value is acceptable. For example, all of the follow-
ing sequences cause sample frequency 100 Hz to be
programmed.

Programming String

for Frequency 100Hz Remarks

F 100 Blank spaces are ignored

FO100 Leading zeros are ignored

F1E2 1*102 = 100

F.01E4 .01*104 = 100

F.01E304 .01*10* = 100 Last two
exponent digits are only
used

F1000E-1 1000*10-' = 100

F1E-2- Two minus signs cancel

F1E.2 Decimal point in exponent
is ignored

Since the number input format is so general, the instru-
ment must be told when the last numeric character has
beenentered soit can evaluate the number. Thisisdone
by programming either an alphabetic character, a
special character, oraterminator character. Whenthis
is done, the new value is rounded off and tested to see
if it is a legal value for the setting being changed. If itis
legal, the new value will then be entered into the
instrument’s scratchpad memory or executed imme-
diately if an **!"" is not required.

Some parameters require that they be followed by an
execute (l). If an execute (I) has not been sent and the
new value is different from the parameterinthe scratch-
pad memory, anasterisk (*)is shown onthe display. After
an ‘I’ (execute) is sent, all the parameters in the
scratchpad are checked for conflicts and if no error
occurs the scratchpad contents are transferred to the
instrument setup. An execute (1) may be sent as the last
character inthe parameter string if the new parameter
is to be executed immediately.

Itis also possible to send multiple commands in the same
string. For example, to change frequency, amplitude and
offset simultaneously, send the parameter string:
‘F1E4A2D1I'. In this example, the new frequency is
10 kHz, amplitude is 2 Vp and offset is 1V. Because an
execute was sent at the end of this string, the parameter
changes are executed immediately.
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3.31.6 Sending Waveforms to the Model 75

Waveforms are sent to the Model 75 by sending a ‘K’
followed be a number representing the first address (X
location) in the waveform, then sending successive data
values (Y values) preceded by 'L’s until the end of the
waveform. Eachtimean 'L’ issentfollowedbyaY value
the waveform address is incremented. Sending a ‘K’
followed by an address only affects the transfer of
waveform data and does not affect the waveform
directly. Any part of the 8192 point waveform memory
can be written to whether or not it is between the cur-
rent start and stop addresses (active waveform). For
example, sendinga 10 step ramp from X =20t0 X=29
would be accomplished by sending the following 1o the
Model 75;

K20, L-2047, L-1592, L-1137, L-682, L-227, L227, L682,
L1137, L1592, L2047.

3.31.7 Reading Waveforms From the Model 75

Reading waveform data from the Model 75 toa computer
is accomplished by setting the talk mode to 7 by sending
an ‘XT7' and then reading successive data values (Y
values) from the Model 75. Data values are read start-
ing at a location specified by sending a ‘K’ followed by
the address (X value) of the first point. Each time a data
value is read, the waveform address is incremented.
Neither sending a ‘K’ followed by an address nor reading
a data value has any direct efiect on the waveform out-
put. To read a data value over the RS-232-C interface,
senda '?’ to cause the Model 75 to send the data value.

3.31.8 Programming Reference Guide

Except for “XV’’ (terminator), table 3-2 inthe GPIB sec-
tion applies to the RS-232-C interface as well as the GPIB
bus and canbe used as a reference guide when sending
commands to the Model 75. It describes each pro-
gramming character and which numeric characters are
to be used to program parameter values.

When programming the Model 75, keep in mind that at
initial power-up, the following remote settings have been
defaulted.

Function ASCH Character Default Setting
Talk Mode XT 0
Terminator XV 0 (Accept a CR or

LF and send a CR

Table 3-4. RS-232-C Interface Control Commands

Character | ASCII Function

! $21 Causes the Model 75 to go into
remote mode. In remote mode
theinstrument setup canonly be
changed from the RS-232-C
interface and not from the front
panel. The front panel keys will
stillbe active and canbe usedto
guery the instrument setup con-
ditions. The instrument can be
returned back to local mode by
sending a ‘$’ over the interface
or pressing the LOCAL soft key
(unless it locked out by ‘*’, see
below).

$ $24 | Causes the Model 75 to go to
local mode. In local mode the
instrument setup can be
changed only from the front
panel and will ignore any com-
mands from the interface
(except ‘1.

Causes the Model 75 to disable
the LOCAL soft key. After this,
the only way the instrument can
return tolocal mode iswitha ‘$’
character from the interface.

* $2A

? $3F | Causesthe Model 75tosendthe
talk message as set by the talk
mode (XTn) to the connected
device.

XOFF $13 | Causes the Model 75 to stop
.{ transmitting data to the con-
nected device (see handshaking
above).

XON $11 Cancels the XOFF condition
allowing the Model 75 to con-
tinue transmitting.

3.32 ERRORS — RS-232-C REPORTING
3.32.1
Class 1 errors are caused by programming values out-

Class 1 Errors

+ LF) side the legal limits of the selected parameter. For
example, programming an amplitude of 500 volts will
3-31
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cause aparameter error whenthe next alpha character
is programmed. At this time, the Model 75 disregards
the new value and retains the previously programmed
value.

Example:

After receiving a frequency value, a round off is made
followed by the limit test 20E-3 to 2E6. Any value out-
side the boundaries listed in table 3-5 causes a class 1
error.

Table 3-5. Class 1 Error Guidelines

Table 3-5. Class 1 Error Guidelines (Continued)

This Parameter Must (After Rounding) Be
ARB Address 0to 8191

ARB Data — 2047 to + 2047
Amplitude 5E-3 t0 5.1

Burst Count 1 t0 1,048,575
Calibration —512to +512
Clear Breakpoint 0to 8191

Hold Oto1

Mode Oto4

Offset —51t0 +51
Ramp Rate 0to 100

Ref 0to1

SRQ Mode 0to 255

Sample Frequency 20E-3 to 2E6

3-32

This Parameter Must (After Rounding) Be
Set Breakpoint 0 to 8191

Standard Waveform Oto8

Start Address 0to 8191

Stop Address 0 to 8191

Sync Address 0to 8191

Talk Message Oto7

Terminator 0to127

Trigger Slope Oto1

3.32.2 Class 2 Errors

Class 2 errors are parameter conflicts or inconsisten-
cies such asABS(OFST) + peak amplitude greater than
5.2V.Tests are made every time an execute (I) is given.
If no class 2 error is detected, all scratchpad values are
transferred to the instrument setup.

3.32.3 Class 3 Errors

Aclass 3 error is a parameter conflict or inconsistency
between the Start Address, Stop Address, and Sync
Address parameters. Tests are made every time an
execute (I) is given. If no class 3 error is detected, all
scratchpad values are transferred to the instrument
setup.
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4.1 INTRODUCTION

The purpose of this section is to familiarize the user or
service personnel with the circuit ievel operation of the
Model 75. This knowledge is necessary to aid in
troubleshooting of an instrument failure and may also
allow the user to gaingreater insightinto the Model 75’s
versatility for particular applications.

The block diagram of the Model 75 is shown infigure 4-1.
This block diagram is grouped into 5 functional blocks:

¢ Signal Path consisting of the waveform address
counter, waveform address selector, waveform
memory, waveform latch, waveform synthesizer,
amplitude and offset controls, output amplifier, out-
put attenuator, and Z-Axis driver.

¢ Timing and Triggering consisting of the frequency
synthesizer, trigger and hold logic, and the burst
counter.

¢ Instrument Control consisting of the micro-
processor and memory section, and the front
panel.

¢ Communication Option, if any installed, consisting
of either an IEEE-488 card or an RS-232-C card.

¢ Power Supply.

Refer to figure 6-1, Troubleshooting Block Diagram, for
a more detailed look at circuit block interaction.

4.2 DETAILED CIRCUIT DESCRIPTION
4.2.1 Signal Path

4.2.1.1 General Description

The waveform memory contains the digital waveform
data that originates from the microprocessor. The infor-
mation to be accessed is determined by the waveform
address counter which is updated at a rate determined
by the Timing and Triggering section. The digital
waveforminformationis sent through the waveformlatch
to the waveform synthesizer which converts it to an
analog waveform. Any external signal applied to the Sum
Ininput is summed together with the internal waveform

SECTION
CIRCUIT DESCRIPTION

at this point. The waveform is then run through the
amplitude control. This circuit controls the amplitude
within a 10 to 1 range based on data provided by the
microprocessor. The offset control converts the digitai
information from the microprocessor to an analog
voltage and applies that voltage to the output amplifier.
The output amplifier sums the waveform and offset
voltages and provides the final waveform amplification.
The output attenuator controls the waveform amplitude
in 3 single decade steps and maintains the 50 ohm out-
put impedance.

4.2.1.2 Waveform Address Counter

Refer to schematic 0103-00-1389, sheet 3. The
waveform address counter consists of four cascaded
4 bitbinary counters(U24,U25, U28 and U36). The binary
output of these counters provides the address, to the
waveform memory, of the digital waveform information
to be accessed. U24 pin 14 is the least significant
address bit and U36 pin 14 is the most significant. The
waveform start address, as set by the user, is applied
by the microprocessor to the preload inputs of the
counters (STRT12-STRTO). This address will appear on
the outputs of the counters when pin 9 (LOAD) is pulled
low by the logic of U4C, U10C and U35C. When pin 9
(LOAD) of the counters is released, the data on the
counter outputs will increment by one with every rising
edge onpin 2(CLK). The CLK line originates in the Timing
and Triggering section andits frequency is set by the user
as sample frequency. When U24 counts from the binary
number set by its preload inputstobinary 1111, U24 pin
15 (Ripple Carry Out) goes high and enables U25 for 1
count. This sequence repeats until U25 has counted to
binary 1111, whenits ripple carry out will go high enabling
U28 for one count. The sequential counting will continue
until an address is accessed where the TOAD bit (U11
pin 15) has been asserted. The LOAD bit is asserted in
the waveform memory by the microprocessor at the
address defined by the user as the waveform stop
address. When TOAD goes low, pin 9 (COAD) of the
countersispulled low by U4C. This restarts the address
counters at the startaddress and therefore restarts the
waveform. An external sync pulse, applied to the Sync
In input will also restart the waveform in the same

41
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manner. The PLOAD input to U10C is used by the
microprocessor to force the waveform memory to a
specific address during a return to start. The NO LOAD
input to U35C originates from the waveform memory con-
trol circuitry. Whenever the microprocessor reads from
or writes to the waveform memory, NO LOAD goes high
and blocks the reloading of the address counters. This
prevents accidental restarting of the waveform if LOAD
is pulled low during the microprocessor’s access of the
waveform memory. All locations in the unused portions
of the waveform memory have LOAD asserted. This
ensures that the waveform will restart even if the
microprocessor is accessing the waveform memory
when the stop address occurs.

4.2.1.3 Waveform Address Selector

Refer to schematic 0103-00-1389, sheet 3. The
wavetorm address selector consists of four quad 2-input
data selectors (U29, U19, U18 and U23). These data
selectors determine whether the location in the
waveform memory to be accessed is under the control
of the address counters or the microprocessor. When
the waveform is running, U10A pin 12 is high thus
selecting the ‘B* inputs to the data selectors. This con-
nects the outputs of the waveform address counter to
the address bus of the waveform memory. When the
microprocessor is accessing the waveform memory,
ARBMEM (U5B pin 12) goes low. AS (U2C pin 5) then
clocks this low through the flip flop U5B, setting USB pin
8 high. This forces U10A pin 12 low, selecting the ‘A’
inputs to the data selectors. This connects a portion of
the microprocessor’s address bus (ADR13-ADR1}to the
waveformmemory address bus. The microprocessor is
then able to write to or read from any location in the
waveform memory. ARBMEM originates in the address
decoding section of the microprocessor. AS (address
strobe) is a continuously running output of the micro-
processor. The signal labeled SELOVR is an output of
the microprocessor section. When a return to start is
initiated by the user, the waveform is held at its current
address. SELOVR holds the address seiect line (U10A
pin 12) high and maintains the waveform memory at the
location determined by the address counter. The micro-
processor can then read the current data in the
waveform memory in order to calculate a ramp back to
the starting value.

4.2.1.4 Waveform Memory

Refer to schematic 0103-00-1389, sheet 3. The main com-
ponents of the waveform memory are two random access
memories (U11 and U12)and two octal bus transceivers
(U16and U17). The random access memories (RAM) each
contain 8,192 memory locations with each location 8 bits
wide. The location to be accessed is determined by the

4-2

13 bit binary number on the RAM address bus (A12-A0).
Ifdataistobe writteninto the RAM, pin 27 (Write Enable)
is pulsed low. If data is to be read from the RAM, pin 22
(Output Enable) is pulsed low. The chip select (pin 20)
must be low to enable any activity to the RAM. The bus
transceivers act as two way gates between the wave-
formmemory and the microprocessor'sdatabus. When
U16 pin 19 (EN) is high, the transceiver enters a high
impedance state and no data is transferred through it.
When pin 19 (EN) is low, the direction of data transfer
is determined by pin 1 (DIR). If pin 1 (DIR} is high, data
is transferred from the ‘A’ side to the ‘B’ side. When pin
1 is low, the direction of transfer reverses.

The waveform memory is setup in a ‘2 port’ configura-
tion. From the microprocessor’s point of view, the
waveform memory appears as one RAM that is 16,384
locations deep by 8 bits wide. In this configuration, U12
contains all the even numbered locations and U11 con-
tains all the odd numbered locations. To the waveform
synthesizer the waveform memory appears as one RAM
thatis 8,192 locations deepby 16 bits wide. The four ieast
significant bits are used for control and the upper 12
(WBIT12-WBIT1) are the waveform data bits.

The microprocessor accesses the waveform memory
for several reasons; to fill it with waveformdata, to read
or change waveform data at a §pecific location or to set
the control bits. To write to or read from one 16 bit wide
waveform memory location,the microprocessor must
execute two 8 bit write or read cycles. When the micro-
processor accesses the waveform memory, ARBMEM
(U5B pin 12) goes low. AS (U2C pin 5) clocks this low
through the flip flop USB which sets pin 9 low. Thus, the
state of the chip selects for the waveform memory RAMs
(U15A pin 1 and U15B pin 4) depend upon ADRO (U8A
pin 1), which is the least significant bit of the micro-
processor address bus. When an even numbered
memory location is addressed, ADRO is low setting CSO
(U15Apin 1) low and enabling U12. Since CS1 (U15B pin
4)ishigh atthistime, U17isalso enabled. If thisis a write
cycle RIW (U5A pin 2 and U17 pin 1) is high. Data
(AD7-ADO0)(U30) then flows through U17 from the micro-
processor to U12. This also sets AWE (U4A pin 3) low
which causes U12 to accept data. If an odd numbered
memory location is being addressed, the same sequence
occurs except UBA Pin 1 (ADRO) is high selecting U11
and U16. During a read cycle, R/IW is low. This changes
the direction of transfer through U16 and U17 and sets
AOE (U6A pin 3) low which forces the selected RAM to
output data. The two lines, E (U3D pin 12) and EB (U4A
pin 2) are continuously running signals that originate in
the microprocessor section. They are used to syn-
chronize data transfer during read and write cycles.
Waveform memory read and write timing is shown in
Figure 4-2A and B.
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Both RAMs in the waveform memory (U11 and U12)
obtain their power from the battery backed up power
supply (BBV). BBV is maintained at 2V or greater even
when the instrument is turned off. This allows the
waveform memory to retain it's waveform data. When
the instrument power is off, the output enable (pin 22)
for the RAMs is low. Since the RAMs still have power,
they must be disabled or they will try and drive their data
bus, consuming more power and draining the battery.
The analog switch, U7A and U7B, and it's control line
(MR) facilitate this by floating the chip select lines to the
RAMs when the instrument power is turned off. This
allows the resistors, R25 and R26, to pull the chip selects
(U11 and U12 pin 20) high thus disabling the RAMs. The
switches are controlled by MR (U7A pin 5) from the power
on/off reset circuit (ref:schematic 0103-00-1389 sheet
2). When the instrument power is turned off MR goes low
which opens the switches and the RAMSs are disabled.
As the instrument power is turned on, MR (U7A pin 5)
is held low. After the microprocessor has stabilized, MR
returns high which then closes the switches in U7 and
allows for normal operation.

As mentioned before, the waveform memory is 8,192
locations deep and 16 bits wide. Of these 16 bits, the four
least significant in each location are control bits. These
bitsare ZBIT (U11 pin 11), SBIT(U11pin12), STBIT(U11
pin 13) and LOAD (U11 pin 15). The function of LOAD
is to restart the waveform at the start address. LOAD
is setto alow inthe memory location defined by the user
as the waveform stop address. When this location is
accessed LOAD causes the waveform address counter
torestart. STBITis used to stop the waveforminthe ‘trig-
gered’ modes. STBIT is set to a low at locations defined
by the user as breakpoints. It is clocked through the
waveform latch and sent to the Trigger and Hold Iogic
section. If the instrument is set to a ‘triggered’ mode,
a low STBIT will cause the trigger logic to stop the
waveform. The Sync Out connector is driven by the con-
trol bit SBIT. This bit is set to a low at the location defined
by the user as the sync address. SBIT is clocked through
the waveform latch then butfered by U12A and output
to the Sync Out connector (ref: schematic 0103-00-1456
sheet 3). ZBIT controls the Z-Axis output. This bit is set
by the microprocessor at locations in waveform memory
where cursors and thumbtacks occur. Its logic polarity
is set by the user. If negative Z logic is selected, ZBIT
is set to a high. If positive Z logic is selected, ZBIT polarity
is reversed. ZBIT is clocked through the waveform latch
and sent to the Z-Axis driver circuit (ref:schematic
0103-00-1456 sheet 3).

The upper 12 bits of each memory location contain the
waveform data. Of these 12bits (WBIT1-WBIT12), WBIT1
is the most significant and WBIT12 is the least signifi-
cant. The microprocessor calculates the waveform
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data based on user input and places that data into the
user defined memory locations. The data is then sequen-
tially accessed to be output to the waveform synthesizer.

4.2.1.5 Waveform Latch

Refer to schematic 0103-00-1456, sheet 3. The main
components of the waveform latch are two octal D type
flip flops. The information present on the D inputs (pins
3,4,7,8,13,14,17 and 18) is transferred to the Q outputs
(pins 2,5,6,9,12,15,16 and 19) on the rising edge of the
clock (pin 11). The data on the Q outputs is held untii the
next clock. The purpose for the latch is twofold. The first
istoensure that the waveform data is valid before being
applied to the waveform synthesizer. When a location
of waveform memory is accessed, the data bits take a
certain amount of time to reach their final state. When
the next clock pulse occurs, the data has become valid
and is clocked through to the waveform synthesizer. The
clock for this circuit is the same clock used in the
waveform address counter. Because of this, the address
for the next waveform memory location is being applied
to the waveform memory while the current dataisbeing
latched through to the waveform synthesizer.

The second function of the waveform latch is to allow
the microprocessor to access the waveform memory
without erroneous data being applied to the waveform
synthesizer. When the microprocessor accesses the
waveform memory, ARB R/W (U24A pin 1) goes low. This
clearsthe flip flop, U24A, and forces pin 5 lowwhich turns
off the clock to the latches. Because the waveform clock
and the microprocessor are running asynchronously it
is possible for pin 5 of U24A to go low in the middie of
aclock pulse. This could result inimproper operation of
the latches; i.e. no data latched through or erroneous
data latched through. To prevent thisU17A, U17B, U17C,
U27D,U20B and U22B are configured as a ‘whole pulse
circuit’. This circuit assures that if a clock pulse (U27D
pin 13) has started when the clock turn off signal (U24A
pin 5) occurs, the whole pulse will reach the latches
before the clock is shut off. Once the memory access
is finished, ARB R/W (U24A pin 1) goes high. EB then
clocks this high through the flip flop to pin 5 which turns
the clock to the latches back on. Once again the ‘whole
pulse circuit’ assures that only the next complete clock
pulse will reach the latches. NO LOAD (U24A pin 6) is
high when the microprocessor is accessing the
waveform memory. It's function is discussed in
paragraph 4.2.1.2.

The ‘nand’ gate U20A is used during a return to start.
During normal operation neither GATE (U20A pin 2) nor
BURST (U20A pin 1) are asserted high at the same time.
When a RETURN is initiated by the user, the micro-
processor sets both of these signals high. This pulls

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

SYNCEN (U20A pin 3) low which turns off the clock to
the latches. SYNCEN is also usedinthe Trigger and Hold
logic to disable any external sync in pulses that may
occur during this time. As previously described, the
address counter is always one address past the current
waveform address. With the latches holding the current
waveform data, the microprocessor is free to manually
clock the waveform address counter from its present
address to the address of the current waveform data.
Once the current address is reached and its data read,
the microprocessor releases SYNCEN and manually
clocks the waveform memory and the latches through
the return to start ramp.

4.2.1.6 Waveform Synthesizer

Refer to schematic 0103-00-1456, sheet 4. The function
of the waveform synthesizer is to convert the digital data
from the waveform memory to an analog voltage. The
main components of the waveform synthesizerarea 12
bit digital to analog converter (U2) and two operational
amplifiers (U6 and U7). A simplified diagram of the
waveform DAC is shown in figure 4-3. The DAC (digital
to analog converter) sinks a current into the DAC OUT
(pin 9). That current is proportional to the binary number
appearingonit's digital inputs (WF1-WF12)and the cur-
rent applied to the reference input(pin 6). WF1 is the most
significant bit (MSB) and WF12 is the least significant

bit (LSB) of the binary waveformdata. The reference cur-
rentisdeterminedby the precision 10V reference at the
reference out (pin 4) applied to an internal reference
resistor connectedtopin 6. Thereference voltageis also
applied to the internal bipolar offset resistor connected
to pin 8. This adds a constant current to the DAC OUT
equivalent to the half scale output current, thus causing
the net output current to be bipolar. Resistors R31 and
R32 are connectedin series with the internal reference
and offset resistors. Their values are staggeredtoforce
the zero output current condition to occur at a binary
code of 100000000000. The binary codes applied to the
DAC range from 000000000001t0111111111111.The
op amp, U6 converts the output current of the DAC to
a voltage. The internal resistors connected to U2 pins
10and 11 are used for feedback from U6. These resistors
are matched to the other resistors internal to the DAC,
thus ensuring good gain accuracy and temperature
tracking. The inverting input (pin 2) of the op amp acts
asacurrent summing node andis kept at virtual ground.
The output current of the DAC flows into the summing
node and through the 2.5kQ feedback resistance to
create a voltage at U6 pin 6 whose full scale value is
+2.5V.

The op amp U7 and the resistors in RN1 act as an
inverting summing amplifier for the internal and exter-
nal waveforms. For internal waveforms U7 provides a

BIPOLAR
OFF

lout = 4 x Iggp x CODE

DAC

-Vgg = MSB

DIGITAL
GND

CODE INPUT
————— 13
————— SB

Figure 4-3. Waveform DAC Functional Diagram
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gainof — 0.8, changing the full scale waveformto £ 2V.
For external waveforms applied to the Sum Ininput, U7
provides a gain of — 0.4, converting a + 5V waveform
to +2V. At the Sum In input, R34 provides a precision
50chm termination for the externalwaveform. The fuse,
F1, and the zener diodes, CR14 and CR15, protect
against excessive voltage. The resistance of the fuse
causes some gain error from the Sum Ininput and can
be replaced with a jumperif greateraccuracy is required.

4.2.1.7 Amplitude Control

Refer to schematic 0103-00-1456, sheet 4. The
amplitude control circuit consists of a multiplying DAC
(U9)and anop amp (U8). The DAC has 12 bits of resolu-
tionbutonly 10 are used, so the 2 least significant (pins
14and 15)aretied low. A simplified diagram of the DAC
is shown in figure 4-4. The DAC produces a voltage at
VOUT (pin 17) that is proportional to the binary number
applied to it's digital inputs (AMP1-AMP10) and the
voltage applied to VREF (pin 1). The waveform is applied
tothe VREF input and is attenuated by the ratio of D/1024;
where D is the decimal equivalent of the binary number
at the digital inputs to the DAC. The waveform attenua-
tion at this point is typically overa 10:1 range; 1000/1024
to 100/1024 while the output attenuator provides 3
separate decades of attenuation. The value of the peak
amplitude and offset as set by the user determine the

attenuator range selected by the microprocessor. The
microprocessor then programs the amplitude control to
the appropriate attenuationwithin the range. If the value
of the offset requires the output attenuator to be in the
range of least attenuation and the amplitude is set below
this range, the amplitude control can cover a range of
upto 1000:1. Because the waveformis bipolar, the power
supplies to the DAC are also bipolar. The positive supply
is + 10V withthe digitalgroundtiedto — 5V. This biases
the internal switches of the DAC at such a point that the
negative voltage swings of the waveform will not affect
them. The levels of the digital inputs are — 5V for a logical
low and + 5V for a logical high to properly control the
internal switches. This amplitude information originates
inthe microprocessor and is interfaced to the amplitude
control by the control shift register (ref:schematic
0103-00-1456 sheet 2). The op amp, U8 acts as abuffer
for the DAC and has a gain of one.

4.2.1.8 Offset Control

Refer to schematic 0103-00-1456, sheet 4). The com-
ponents of the offset control circuit are a 12 bit multiply-
ing DAC (U5) and an op amp (U4). A simplified diagram
of the DAC is shown in figure 4-4. The DAC (U5) is the
same type used in the amplitude contro! circuit, but it
is configured here in the current output mode. This is
done by connecting a reference to the voltage output
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(pin 17)and taking the current output from VREF (pin 1).
The current output is proportional to the binary number
applied to the digital inputs (OFF1-OFF12) and the
voltage applied to pin 17. That reference voitage is taken
fromthe precisionreference inthe waveform DAC. The
resistor on pins 1 and 2 of RN2 provides extra current
drive capabilities for the 10V reference. As with the
amplitude data, the offset data (OFF1-OFF12) originates
at the microprocessor and is interfaced to this circuit
by the control shift register (ref:schematic 0103-00-1456
sheet 2). Because of this the logic levels of the offset data
are +5V and the DAC requires the + 10V and — 5V
power supplies. The op amp (U4) converts the current
output of the DAC to a voltage. The feedback resistor
for the op amp is internal to the DAC to ensure better
accuracy. The inverting input of the op amp (pin 2) acts
as a summing node andis held at virtual ground. The out-
put current of the DAC flows into the summing node and
through the feedback resistor tocreate a voltage whose
nominal swing is — 2.5V to — 7.5V as the offset is
changed from —5V to +5V. The same attenuator
ranging that applies to the amplitude control circuit also
applies to the offset. When the Calibration constant is
setduring calibration, the microprocessor adds a digital
offset constant to the offset data (ref:Section 5,

Calibration). This constant allows the offset circuit to
compensate for the offset errors throughout the analog
signal path and eliminates the need for an internal
calibration adjustment.

4.2.1.9 Output Amplifier

Refer to schematic 0103-00-1456, sheet 4. The output
amplifier provides the final waveform amplification and
output drive for the instrument. It consists of a discrete
inverting amplifier for the high frequency component of
the waveformwith an op amp to provide DC stability and
a low frequency signal path. A simplified model of the
amplifier is shown in figure 4-5. Pin 5 of RN2 acts as a
current summing node fcr the amplifier. The waveform
is summed into the amplifier through pin 4 of RN2 with
againof5.12. The offset control voltage is summed into
the amplifier through pin 3 of RN2 with a gain of 4.096.
The 10V reference is also summed into the amplifier
through pin 2 of RN2. This creates an current equivalent
to the mid scale current from the offset voltage, thus
making the offset control bipolar.

High frequency signals drive the symmetrical common
emitter stage of Q7 and Q8 through C44 and C45. DC
and low frequency signals drive this stage through the

PIN 4
WAVEFORM
(FROM AMPLITUDE @—AAA—
CONTROL)
PIN 2 PIN 5 R38

+ 10V REFERENCE

PIN 3
OFFSET VOLTAGE
(FROM OFFSET @—ANAN—
CONTROL)

C43

OUTPUT

AMPLIFIER TO ATTENUATOR

Figure 4-5. Output Amplifier Simplified Diagram
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op amp U10. The output of U10 modulates the bias
voltage at the bases of Q7 and Q8. This common emitter
stage provides the voltage gain for the amplifier and
drives the emitter followers, Q9 and Q10. These tran-
sistors provide the current gain and drive capabilities for
the amplifier. The resistor, R45, and diodes, CR16 and
CR17, serve to keep the output transistors biased on,
thus removing crossover distortion. The output
waveform, whichis 20V p-pmaximum, is fed back to the
summing node through the resistors on pins 7 and 6 of
RN2. The capacitors, C50 and C43, and the resistor, R38,
create an active low pass filter with the amplifier. This
helps to improve the signal to noise ratio of the output
waveform. The RC networks of R48,C51 and R49,C52
improve the frequency response of the amplifier.

4.2.1.10 Attenuator

Refer to schematic 0103-00-1456, sheet 4. The output
attenuator contains 3 strings of a resistor divider net-
work, 2SPDT relays to switchtheminandoutand 2tran-
sistorstocontrol the relays. The equivalent resistances
of the divider strings are as follows; 5k ohms (R54), 555
ohms(R55,R56) and 55.5 chms(R57,R58,R59,R60). The
lines that control the relays (AO,A1) originate from the
microprocessor and interface to this circuit from the con-
trol shift register (ref:schematic 0103-00-1456 sheet 2).
The logic levels of these signalsare = 5V.Therelaysare
shown in the energized position on the schematic. The
function of this circuit is to attenuate the output
waveform in three single decade steps. The configura-
tion for these steps is shown in figure 4-6. The fuse, F1,
protects the internal circuitry from excessive current
applied to the output connector. The zener diodes, CR20
and CR21, protect against excessive voltages.

4.2.1.11

Refer to Schematic 0103-00-1456, sheet 4. The shifted
logic power supply contains a — 5V regulator (VR1) and
a + 15Vregulator (VR2). This circuit suppliesthe + 10V
and — 5V forthe control shift register, the amplitude con-
trolandthe offset control. VR1 postregulates the — 15V
supply downto — 5V with C38 acting as afilter capacitor.
The + 15V power supply is connected to the input of VR2
and its common pin is tied to — 5V. The output of VR2
is regulated 15V above its common and is therefore
+ 10V. C39 acts as a filter capacitor for the + 10V

supply.
4.2.1.12 Z-Axis Driver

Refer to schematic 0103-00-1456, sheet 3. The Z-Axis
driver provides the output drive and level control for the
Z-Axis output. The transistor Q6 acts as a programmable
constant current sink. With Q1 off, the voltage developed
across R25 sets the upper level of the Z-axis output.

Shifted Logic Power Supply

4-8
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Figure 4-6. Attenuator Range Switching

The transistors Q2, Q3,and Q4 are current sources that
can be individually enabled to supply current to the
emitter resistors of Q6. Asmore current is supplied, less
is required through R25, thus changing the voltage
across R25 and the Z-axis level. The base of Q1 isdriven
by the ZBIT which originates in the waveform memory.
The collector of Q1 inturndrives the emitter follower, Q5.
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When ZBIT is high Q1 is turned on, pulling its collector
voltage low. This turns off Q5 so the output is pulled low
through R28. When ZBIT is high Q1 is turned off so the
collector voltage is set by Q6. The output tracks this
voltage minus the Vbe drop of Q5. R29 and R30 provide
the 600 ohm output impedance of the circuit. Q2,Q3 and
Q4 are controlled by thelines ZLO,ZL1 and ZL2. The lines
originate in the microprocessor and are interfaced to this
circuit by the control shift register (ref:schematic
0103-00-1456 sheet 2).

4.2.2 Timing And Triggering

4.2.2.1 General Description

The waveform clock controls the waveform address
counter and thus the sample frequency of the waveform.
The frequency of the waveform clock is generated either
in the frequency synthesizer, set by the user as sample
frequency or by an external reference. The trigger and
hold logic contains the circuitry to select which reference
is used and control the clock in the triggerable modes.
The burst counter works in conjunction with the trigger
and hold logic to control burst mode and acts as the
internal waveform counter.

4.2.2.2 Frequency Synthesizer

Refer to schematic 0103-00-1456, sheet 2. The fre-
quency synthesizer consists of two main circuit blocks,
the phase lock loop (PLL) and the frequency range
dividers. The main components of the PLL are a crystal
reference (Y1), phase detector/divideby “N’’ (U36), dual
op amp(U30), a voltage controlled cscillator (U31), adual
JK flip flop (U32) and a eight input data selector (U37).

In general terms, the phase detector (U36) compares
the VCO (U31) frequency with the crystal reference fre-
quency and sends a correction voltage to the VCO. This
maintains the VCO frequency at the same accuracy as
the crystal frequency. Before this comparison takes
place, the crystal is divided by 6,144 to 1Khz. The VCO
frequency is also divided down to 1Khz by a number “*N”
which is programmable. Changing *'‘N"’ causes the VCO
frequency to change to maintain the 1Khz to the phase
detector and therefore the output frequency of the PLL
changes. Boththe divideby 6,144 andthe divide by ‘N
are internal to U36. The divide by “N’’ is programmed
by the microprocessor through the lines SERC, SERD
and PLLE (U36pins 10, 11 and 12). The microprocessor
serially shiftsin 16 bits of data on SERD, using SERC to
clock it in. When all 16 bits have been shifted in, PLLE
is pulled high to enatle the new data. Of the 16 bits, 14
program the divide by “N"" and 2 are present on U36 pins
13and 14 (SW1 and SW2). These 2 bits control the data
selector U37 which selects either the VCO frequency,

VCOI/2 frequency or VCO/4 frequency to be applied to
the divide by **“N’’ on U36 pin 9.

The phase detector in U36 compares the phase of the
1Khz reference to the phase of the 1Khz from the VCO
and outputs correction pulses on pin 6 (PD). This pulse
can be either positive or negative depending upon the
direction of the phase difference. U30A, R8 and C8 act
as an integrator to convert the pulses to a DC control
voltage. U30B, R2 and C9 provide a low pass filter to
stabilize the loop. The control voltage is then applied to
the frequency controlinput of the VCO (U31 pin 13). The
combination of the voltage on pin 2 and the capacitor
C11 determine the frequency range of the VCO. U32A
and U32B are flip flops configured as divide by 2's. These
provide the VCO/2 frequency and the VCO/4 frequency.
U37 selects one of the 3 different frequencies applied
to the DO-D3 inputs based on the two bit binary number
on it’'s A and B control inputs (pins 11 and 10). The
selected frequency appears on the output at pin 6. The
PLL divider switching and VCO frequency is shown in
table 4-1.

The frequency range divider consists of four dual
bi-quinary counters (U28, U33, U34 and U35) and one
8 bit data selector (U29). The counters (U35, U34, U33
and U28A) are configured as seven discrete divide by
10's. The output of the PLL is applied to the string of
dividers to produce eight different decades of frequency
range. The microprocessor controls the data selector
(U29) with three lines; FRBIT1 (U29 pin 9), FRBIT2 (U29
pin 10)and FRBIT3(U29 pin 11). The data selector uses
the binary number from these three lines to determine
which frequency range appears at its output on pin 5.
U28B divides this frequency by 5and the final frequency
synthesizer output appears on pin 9 (INTREF). A truth
table for the frequency range control is shown in table
4-2.

Table 4-1. PLL Switching and VCO Frequency

vco
sSwi sSw2 Frequency
Display Counts | U36-13 | U36-14 U31-8
19998 - 16000 1 1 9.999 MHz -
8.000 MHz
15998 — 8000 1 0 7.999 MHz —
4.000 MHz
7998 — 4000 0 1 7.998 MHz —
4.000 MHz
3998 — 2000 0 0 7.996 MHz -
4.000 MHz
2.000 MHz 1 1 10.000 MHz
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Table 4-2. Frequency Ranging

Sample FRBIT1 | FRBIT2 | FRBIT3

Frequency Range u29-9 | U29-10 | U29-11
2 MHz — 200 kHz 1 1 1
199.98 kHz — 20 kHz 1 1 0
19.998 kHz — 2 kHz 1 0 1
1.9998 kHz — 200 Hz 1 0 0
19998 Hz — 20 Hz 0 1 1
19.998 Hz — 2 Hz 0 1 0
1.9998 Hz — 200 mHz 0 0 1
199.98 mHz — 20 mHz 0 0 0

4.2.2.3 Trigger and Hold Logic

*‘Refer to schematic 0103-00-1456, sheet 3. The trigger
and hold logic can be broken up into circuit blocks. These
are; reference selector, whole pulse circuit, trigger and
mode control, and miscellaneous /0.

The reference selector is made up of three ‘‘inverters”’
(U12D, U25E and U25D)andthree 2input *‘nand’ gates
(U16C, U26C and U21C). The internal reference from the
frequency synthesizer is applied to this circuit on pin 9
of U25D (INTREF). Any external reference frequency
applied to the Ref In connector appears at U12D pin 9
(REF IN). As with all digital inputs Ref In is protected
against overvoltage by diodes, in this case CR3 and CR4.
The microprocessor determines which signal is used
with the line REFSEL (U25E pin 11). This lineisinterfaced
to this circuit from the control shift register (ref:
schematic 0103-00-1456 sheet 2). When REFSEL is high
the internal reference frequency is gated through U26C
and appears on U21C pin 8. To select the external refer-
ence frequency, the microprocessor sets REFSEL low.

The whole pulse circuit turns the waveform clock on and
off. ltconsists of three 2input ““nand’ gates(U16A, U16D
and U16B), one 3 input "‘nand’’ gate (U22A) and two
“exclusive or'’ gates (U15A and U15D). The reference
frequency is applied to this circuitonpin 1 of U15A. U16A
pin 1 is considered the ‘‘run’’ control. When the *‘run”
is high the reference frequency passes through the cir-
cuitto U15D pin 11 (CLK). When “‘run’" is low the refer-
ence frequency is blocked and CLK is off. Because the
“run’’ control and the reference frequency are running
asynchronously, ‘‘run’” can change statesinthe middie
of a clock pulse. The resulting narrow pulse would
adversely effect the circuitry driven by the waveform
clock (CLK). The whole pulse circuit prevents this by
allowing the clock to finish its current pulse before it is
shut off. The resistor on pin 12 of U22A and all the
resistors in RN3 serve as pull up resistors to interface
logic levels between different logic families. PCLK (U15D
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pin 13)is used by the microprocessor to manually drive
the waveform clock. During a RETURN, the micro-
processor asserts MANHOLD (U27B pin 4) to stop the
waveform clock and then pulses PCLK to clock the
waveform memory through the return ramp.

The trigger and mode control consists of three D flip flops
(U24B, U23A and U23B) and the logic gates surrounding
them. This circuit is controlled by the mode information
from the microprocessor and the trigger inputs, both
manual and external. The mode control bits originating
at the microprocessor are; CONT, GATE, TGL, and
BURST. These control lines are interfaced to this circuit
from the control shift register (ref: schematic
0103-00-1456 sheet 2). The truth table for the mode con-
trol bits is shown in table 4-3.

Table 4-3. Mode Control

CONT | GATE TGL BURST
Mode U23-10 | U214 u15-9 U21-12
Continuous Low Low Low Low
Triggered High Low Low Low
Gated High High Low Low
Toggled High High High Low
Burst High Low Low High

The function of the trigger sectionis to control the “‘run”
signal to the whole pulse circuit which in turn controls
the waveform clock (CLK). In continuous mode, CONT
(U23B pin 10) is held low. This sets the flip flop U23B
which pulls the Q (pin 8) of U23B low and turns on the
waveform clock (CLK). When triggered mode is selected,
CONT is set high. The next waveform clock pulse clocks
the high through U23A which clears U23B and sets its
6(pin 8) high. With that line high, the break points in the
waveform memory are used to stop the waveform clock
by driving U26B pin 4. The flip flops of U23 are immedi-
ately reset to wait for a trigger pulse on the clock input
(pin 11) of U23B. When a break point is encountered in
the waveform memory, STOP (U1 pin 15, ref: schematic
0103-00-1456 sheet 3; waveform latch) is pulled low.
STOP is gated with NO LOAD at U15D (ref:schematic
0103-00-1389 sheet 3) to set TPOINT high. NO LOAD
inhibits accidental break points when the micro-
processor is accessing the waveform memory. TPOINT
{(U22C pin11)forces U26B pin 4 high which turns off the
waveform clock (CLK).

When a trigger pulse is applied to the Trig In connector,
it is gated through U12B, U15B, U15C, U26D, and U26A
so that a positive pulse appears at the clock input of
U23B. Since the D input (pin 12)is high, the Q output (pin
8) is putled low which turns on the waveform clock until
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the next break point is encountered. The flip flops of U23
are reset after each trigger. When the manual trigger
key is pressed, the microprocessor toggles SLOPE
(U15B pin 5). That creates the same sequence of events
as an external trigger. SLOPE (U15B pin 5) is also used
tocontrol the trigger slope of the external trigger signal.
When positive trigger slope is selected, SLOPE is set
high. When negative trigger slope is selected, SLOPE
is set low. While the trigger slope is being changed, the
microprocessor sets TRIGMASK (U23B pin 12) low to
prevent the change in state of SLOPE from causing a
trigger.

The operation of gated mode is similar to triggered
except an additional requirement must be met before
a break point will stop the waveform clock. The GATE
bit (U21B pin 4) is set high by the microprocessor. As
long as the trigger input is asserted, U21B pin 5 is held
high and TPOINT is not gated through U22C. Once the
trigger inputis released, U21B pin 5 goes low and allows
the next TPOINT through U22C to stop the waveform
clock.

Whentoggle mode is selected, the microprocessor sets
TGL (U15C pin 9) and GATE (U21B pin 4) high. This
disables the trigger path through U26D and enables the
flip flop U24B, which is configured as a divide by 2. Every
rising edge on the clock input of U24B (pin 11) causes
U21B pin 5to change states. This means toggled opera-
tionis the same as gated except the control line at U21B
pin 5is set high by atrigger pulse and held until the next
trigger pulse.

Burst mode is similar to gated and toggled in that more
than one condition must be met to stop the waveform
clock and thereby the waveform. When burst mode is
selected, the microprocessor sets BURST (U21D pin12)
high and sends the selected burst count to the burst
counter (ref: schematic 0103-00-1389 sheet 4). When
atrigger pulse clocks U23B, it's Q (pin 8) goes low to start
the waveform clock. The Q output of U23B (pin 9) goes
high and Iloads the burst count into the burst counters.
The output of the burst counter is STOPOK (U21D pin
13). This line is held high until the selected burst count
is reached. While it is high TPOINT is stopped at U22C.
When the burst count is reached, STOPOK is pulted low
and the next TPOINT is allowed through U22C to stop
the waveform clock. The Burst Done Output (U25B pin
4)is simply aninverted version of the TPOINT signal and
tells the outside world that the waveform is stopped.

The Hold In input works in much the same way as the
trigger control circuitry inthatit controls the ‘run’’ signal
to the whole pulse circuit and thus the waveform clock.
When a low is applied to the Hold In connector it appears
at U21F pin 13 (HOLD IN). This pulls U27C pin 10 low
and turns off the “‘run’’ signal. When the hold key is

pressed, the microprocessor pulls MANHOLD (U27B pin
4) low which also turns off the *‘run’’ signal.

The Sync Inand Return Ininputs are also routed through
the trigger and hold logic. A low applied to the Return
Inconnector appears at U12E pin 11 (RETURN IN). The
output of U12E (pin 10) is sent to the microprocessor sec-
tion where itis treated the same as akey press. The Sync
Ininput is connected directly to U21A pin 1. The output
of U21A (SYNC IN) is sent to the waveform address
counter where it will restart the waveform when
asserted. The signal SYNCEN originates in the waveform
latch (ref: schematic 0103-00-1456 sheet 3). It's func-
tionis toblock any sync input while the microprocessor
is setting up a return to start. It is pulled low during this
time.

4.2.2.4 Burst Counter

Refer to schematic 0103-00-1389, sheet 4. The burst
counter contains five programmable 4 bit binary
counters (U50,U51, U43,U41, and U40)and three octal
D type flip flops (U47, U42, and U44). The counters are
cascaded to form a 20 bit binary counter with U50 pin
14 the least significant bit and U40 pin 11 the most signifi-
cant. The microprocessor converts the decimal burst
count set by the user to a binary number and writes the
1’s compliment of that number to the preload inputs of
the counters (pins 3,4,5 and 6 of U50, U51, U43, U41
and U40). For instance; if the burst count is set to the
largest possible setting, 1,048,575, the preload inputs
tothe counters are set to all zeros. When the instrument
is triggered, BURLOAD (U50 pin 9) is pulled low by the
trigger and hold logic and loads the binary burst count
into the counters. The counters are clocked by the
waveform clock (U50 pin 2) but only count when BCEN
(U50pin 7)is high. BCEN is generated at the waveform
address counter from the bit in the waveform memory
that sets the waveform stop address; LOAD (ref:
schematic 0103-00-1389 sheet 3). Since BCEN is high
for only one clock pulse, the burst counter, starting at
the preset number, increments one for every waveform
that is output. When the burst counter reaches it’s full
value (all ones) the carry out on U40 pin 15 (STOPOK)
is sent to the trigger logic to stop the waveform clock.
It is also gated with the load pulse (ref: schematic
0103-00-1389 sheet 3; U15C) to force BCEN low and pre-
vent further counting. This is done to prevent burst
counter overflow if the microprocessor is accessing the
waveform memory when a break point occurs.

The octal flip flops (U47, U42and U44) act asdatalatches
betweenthe burst counter and the microprocessor data
bus. This allows the microprocessor toread the current
value of the burst counter and facilitates the internal
waveform counter. When the instrument is in gated or
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toggled mode the burst counter is preset to zero. When
the user accesses the waveform counter, the micro-
processor reads the current count directly and converts
it todecimal for output to the display or communication
port. Whenburst mode is selected, the microprocessor
must readthe counters and calculate the current count
before it can be displayed.

The data on the inputs (pins 3,4,7,8,13,14,17 and 18) is
constantly transferred into the latches on the rising edge
oftheclockonpin11.Theoutputs(pins2,5,6,9,12,15,16
and 19) however are in a high impedance state uniless
the output enable on pin 1 is low. When the micro-
processor reads the counter value it does sointhree read
cycles, accessing each latch one at a time by pulling its
enable (BC1, BC2or BC3) low. Because the counter data
is continuously changing, the clock to the latches must
be turned off when they are being read. Also, the clock
and the enable lines happen asynchronously so that
erroneous data couldbe transferred across the latches
if the enable occurred in the middle of a clock pulse. To
control the clock, U38A, U48D, U38C, U48A, U48B,
U48C and U38B are configured as a whole pulse circuit.
This circuit ensures that a whole puise is completed
before the clock is turned off. The waveform clock is
applied to this circuit at U48A pin 2. U48D pin 11 is the
“run’’ control for the circuit. When this is high the clock
is turned on at U48C pin 8 and is turned off when “‘run”
is low. The enable lines are applied to U38A and when
any one is pulled low the “‘run’ control goes low to turn
off the clock to the latches.

4.2.3 Instrument Control

4.2.3.1

Instrument parameters and waveform information are
entered by the user through the front panel, electrical
connectors and the communication port if installed. This
information is processed by the microprocessor and
memory section which in turn controls the appropriate
dedicatedcircuit. Instrument statusis reflectedback to
the user by the microprocessor and memory section
through the display. The microprocessor and memory
section is divided further into circuit groups which work
closely with the microprocessor to form essentially one
functionalblock. These are; power on/off reset, address
decoder, main memory, battery circuit, front panei
interface, control shift register and output ports. A
description of the front panel is inciuded in the front panel
interface.

General Description

4.2.3.2 Microprocessor

Refer to schematic 0103-00-1389, sheet 2. The basic
operation of the microprocessor can be described as

4-12

““fetch and execute’. Ina continuously running cycle it
fetches instructions from read only memory and
executes them. To perform these tasks the micro-
processor must read from and write to the external
circuitry. Each device, or location in a device, that the
microprocessor interfaces to has a unique address. To
accessthese locations the microprocessor outputs the
address and either inputs or outputs the data being
transferred. When data is input to the microprocessor
itisreferredtoasareadcycleandis called awrite cycle
whendata is output fromthe microprocessor. The com-
ponents that make up the functional microprocessor are;
an 8 bit CMOS microprocessor (U30), a 4 MHz crystal
(Y1), an octal 3-state transparent latch (U14), an octal
line driver (U37A and U37B) and two gates of a quad 2
input ‘exclusive or' gate (U34A and U34D).

The microprocessor (U30) has an internal clock
generator whose frequency is based on the external
crystal(Y1). The crystal frequency of 4 MHz is internalily
divided toproduce 1 MHz “E’’ clock onpin 40. The "“E"
clock is used as a system clock to synchronize all data
transfers by the microprocessor. The microprocessor
uses a 16 bitaddress bus and an 8 bit databus. The lower
8 address bits are time multiplexed with the 8 bit data
bus onpins 37-30. The upper 8 bits of the 16 bit address
bus appear on pins 22-29 (A15-A8) of U30. During the
first portion of aread or write cycle, whenthe "'E’" clock
is low, the lower 8 bits of the addressbus appear on pins
30-37 (AD7-ADQ)and during the last portion of the cycle,
when the “E’’ clock is high, AD7-ADO are used for the
8bit databus. Pin 39 of the microprocessoris the address
strobe (AS). Thisis a 1 MHz clock whose falling edge is
coincident with the valid address bus on AD7-ADO. The
address latch (U14) is used together with AS to
demultiplex the address and data buses. When a write
or read cycle begins, the full 16 bit address appears on
pins 22-37 of the microprocessor. AS (pin 39)goes high
during this time and the lower 8 bits of the address are
transferredto the outputs of U14(pins 2,5,6,9,12,15,16
and 19). The address strobe (AS) then goes low and the
lower 8 bits of the address bus are latched into U14.
AD7-ADO are used for data bus transfer for the rest of
the cycle.

The line onpin 38 of the microprocessor is the read/write
control (R/W) where a high indicates a read and a low
indicates a write. It is used by the external devices to
determine if the microprocessor is executing a read
cycle or a write cycle. The “E" clock, AS and R/W are
gated together to create the various enable signals and
synchronize bus timing for the external devices interfac-
ing with the microprocessor. A diagram of the bus tim-
ing for the microprocessor is shown in figure 4-7. An
inverted version of the read/write control called R/W is
created by the “'inverter” U2D and is used in the main
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Figure 4-7. Multiplexed Microprocessor Bus Timing

memory and waveform memory sections to generate
control lines. The 2 input “‘and’ gate, U6D, is used to
produce a buffered version of the “'E’’ clock due to the
limited drive capabilities of the microprocessor. Theline
driversin U37 and the "‘exclusive or'’ gatesin U34 are
used as buffers and are transparent to the micro-
processor and external circuitry. They provide improved
drive characteristics for some of the microprocessor
outputs.

Besides the address and data buses the microprocessor
also has eleven pins configured as data outputs and one
pin configured as a data input. U30 pin 13 (SERD) out-
puts the data, in a serial form, that controls the phase
lock loop in the frequency synthesizer and the control
shift register (ref: schematic 0103-00-1456 sheet 2). U30
pin 14 (SERC) is used as a clock to input the serial data
into the shift registers in both circuits. U30pin 15(PLLE)
and pin 16 (ANLE) are used to enable the new data to
the phase lock loop and the control shift register respec-
tively. U30 pins 17, 18 and 19 (FRBIT3, FRBIT2 and
FRBIT1) control the frequency range dividers in the fre-
quency synthesizer (ref:schematic 0103-00-1456 sheet
2). U30 pin 8 (KW1), pin 10 (KW2) and pin 20 (KM) are
used by the microprocessor to interface to the knob
interrupt circuit in the front panel interface (ref:
schematic 0103-00-1389 sheet 3). This circuit provides

the microprocessor with information from the control
knob on the front panel. Pin 11 of U30 (BLOAD) is used
to place a temporary load on the battery to test its con-
dition. Pin 12 0f U30(BTST) is configured as aninput and
is used to read the status of the battery during this test.

The interrupt input of the microprocessor is on pin 5
(IRQ). This input is held high by the resistor R15 unless
itis pulled low by a circuit requesting service. When IRQ
is pulled low the microprocessor stops its mainprogram
flow and begins a execution of an interrupt service
routine. This routine begins by querying the various cir-
cuits as towhat pulled the interrupt. Actionis then taken
to handle the needs of the interrupt. Once those needs
have been met, main program flow resumes.

The RESET input of the microprocessor (U30 pin 6) is used
to inhibit operation while the instrument power is being
turned on or off. This prevents the microprocessor from
outputting bad data and control bits that would disturb
the instrument setup. When the instrument is first turned
on, pin 6is held low by the power on/off reset circuit until
the power supplies and internal clock generator of the
microprocessor have stabilized. When RESET does go
high, the microprocessor automatically fetches data from
the last two locations in memory. This data is the address
of the memory location the microprocessor must access
in order to begin normal execution.
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During normal operation the RESET line (pin 6) is held
high by the resistor R4. When the power is turned off,
U30pin6is again pulied low before the falling power sup-
plies disrupt microprocessor operation. The reset tim-
ing is shown in figure 4-8.

When the instrument power is turned off, the power
on/off reset circuit pulls the STBY input of the micro-
processor low (U30 pin 7). This forces the micro-
processor into a low power standby mode before the
battery becomes its sole power source. In this way
battery life is extended. The timing for the STBY control
is shown in figure 4-8.

The microprocessor used has several operational
modes. The Model 75 uses what is called mode 2. This
mode uses the multiplexed address and data bus as
described earlier. The mode used is determined by the
status of pins 8, 9 and 10 of U30 during the power up
sequence. Pin 9 is permanently tied to +5V and is
unused during normal operation. The resistors R13 and
R14 hold pins 8 and 10 fow during power up and are
large enough to allow the use of these pins as outputs
during normal operation. The timing for the mode selec-
tion is shown in figure 4-8.

4.2.3.3 Power On/Off Reset

Refer to schematic 0103-00-1389, sheet 2. The power
on/off reset circuit consists of three voltage com-

(pin 4) set by the zener diode, CR1. This causes the
comparator to pull MR low. The timing for the power
on/off reset and standby control is shown in figure 4-8.

4.2.3.4 Address Decoder

Refer to schematic 0103-00-1389, sheet 2. All devices
that interface with the microprocessor are assigned a
unique address location. Devices that contain more
than one location, memories for example, are assigned
a block of addresses. When the microprocessor
accesses a |location, it outputs the 16 bit address of
that location onto the address bus (ADR15-ADRO0). It
is the job of the address decoder to determine which
location or block of locations is being accessed and
enable that device. The address mapintable 4-4 shows
the address assignments for these peripheral devices.

The main components of the address decoder are three
1 of 8 decoders (U9, U13 and U27) and miscellaneous
logic gates. Each decoder has three chip select inputs
(pins 4,5 and 6) and three address select lines (pins 1,2
and 3). Of the chip select inputs, G1 must be high, and
G2A and G2B low, to enable the decoder. When the
decoder is enabled, the 3 bit binary number on its select
lines determines which output is active. The Y7-YO out-
puts are active low.

Table 4-4. Microprocessor Address Map

parators (U20A, U20C and U20D) and resistor voltage
dividers to set threshoids. The comparator, U20D, con- Address
trols the reset line (MR) during power up and U20C con- Addressable Devices | (Hexadecimal) Size
trols the power off reset. The comparators have open
collector outputs which can only pull their outputs low. Internal Registers $0000-$001F 32 bytes
The outputs are wire or'd together and pulled up by the Internal RAM $0080-$00FF 128 bytes
resistor R4. When the instrument is turned on, the + 5V Output Port 0 $0800 1 byte
supply pulls the voitage on the inverting input of U20D Output Port 1 $0801 1 byte
(pin 10) to a voltage determined by the voltage divider Output Port 2 $0802 1 byte
of R12, R8 and R6. The voltage on the noninverting Output Port 3 $0803 1 byte
input of U20D (pin 11) is pulled up at a much slower Output Port 4 $0804 1 byte
rate since the capacitor, C4 must be charged. While Input Port 1 $0805 1 byte
the voltage at pin 11 is lower than the voltage at pin Input Port 2 $0806 1 byte
10 the comparator pulls MR low. Once C4 has charged RKIRQ (Reset Knob
to a voltage greater than the threshold on pin 10, MR [nterrupt) $0807 1 byte
is released and pulled high by R4. When the instrument BC3 (Burst Count
is turned off the sequence is very similar. The +5V Read) $0808 1 byte
supply on the noninverting input of U20C (pin 9) drops BC2 (Burst Count
rapidly while the voltage on the inverting input (pin 8) Read) $0810 1 byte
is held by the discharging C4, causing the comparator BC1 (Burst Count
to pull MR low. Read) $0818 1 byte
. Display $0820-$0821 2 bytes

The comparator, ‘iJZ,OA‘. corjtrols the'standby pinon the Communication Port $1000-$1008 8 bytes
microprocessor. This line is held high by the resistor
R3 during normal operation. When the instrument is RAM $2000-$3FFF 8K bytes

g . Co Waveform Memory $4000-$7FFF | 16K bytes
turned off, the + 5V supply on the noninverting input ROM $8000-FFFF 32K bytes
(pin 5) falls below the voltage on the inverting input
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The most significant address line (ADR15), using the
‘inverter’ U2A, selects the 32K byte block containing the
ROM. The combination of ADR15 and ADR14 are used
by U2A and the ‘nand’ gate U3A to generate ARBMEM
(U3Apin 3). Thisline is used to select the 16K byte block
containing the waveform memory. The decoder, U13
uses the four most significant address lines to select
either the main RAM, the communication option or one
of the /O ports of the microprocessor. When one of the
I/O portsis selected, 1/0 (U13 pin 15) is low. This enables
U9, which in conjunction with U27 further decodes the
address into smaller blocks and selects individual lines
orl/Odevices.The “E'' clock is used as one of the enable
lines for U27 to synchronize data transfer between the
microprocessor and the 1/O devices.

4.2.3.5 Main Memory

Refer to schematic 0103-00-1389, sheet 2. The main
memory section contains a read only memory (ROM) and
arandom access memory (RAM). The ROM (U31) con-
tains 32,768 locations, each 8 bits wide and is the storage
location for the instrument software. The software con-
tains the instructions that drive the microprocessor. The
RAM (U21) contains 8,192 locations, each 8 bits wide
and is used to retain stored settings, and as a scratch
pad and temporary data storage for the microprocessor.

Whenthe microprocessor accesses the main memory,
a read or write pulse must be generated to inform the
the RAM and ROM of the type of cycle being executed.
The “E” clock (U30 pin 40) and R/W (U30 pin 38) are
gated together by the “‘nand’’ gate, U3B to produce the
read pulse (RD). This line pulses low when the micro-
processor is ready to accept data during a read cycle.
The write pulse is generated by gating R/W and EB
together at the ‘‘nand’’ gate U4B. The output of U4B (pin
6) goes low when the microprocessor is ready to output
data during a write cycle.

When the ROM is accessed, the microprocessor outputs
the 16 bit address (ADR15-ADROQ) of the desired loca-
tion. The lower 15 address lines (ADR14-ADRO0) are used
by the ROM to determine the location to be output. The
address decoder section determines the memory block
being accessed and pulis the chip enable (U31 pin 20)
low. The ROM then puts the data stored in that location
on the data bus (AD7-ADO) for the microprocessor to
read.

The microprocessor can either read from or write to the
RAM. To write data into the RAM, the write enable (pin
27) must be pulled low. To read data from the RAM the
output enable (pin 20) must be pulled low. When the
microprocessor accesses the RAM, the address of the
desired location is put onto the address bus
(ADR15-ADRO0). The address decoder section pulls the
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chip select (RAM) on pin 20 of the RAM low. ADR12-ADR0Q
are used by the RAM to determine the location to be
accessed. Depending on the type of cycle being
executed, either the output enable (pin 22) or the write
enable (pin 27) is pulled low and the data transfer takes
place.

The RAM receives its power from the battery backed up
supply (BBV). This allows the memory to retain the
instrument setup when the power is turned off. While the
instrument power is off, the RAM is still powered and its
output enable (pin 22) is low. Unless it is disabled it will
try to drive the data bus, consuming more power and
draining the battery. The resistor, R17, and the analog
switch, U1A, facilitate this by pulling the chip select line
high when the power is off. During normal operation the
reset line (MR)is high and the switchesin U1Aare closed.
When the instrument power is turned off, MR is pulled
low by the power on/off reset circuit (ref: schematic
0103-00-1389 sheet 2) which opens the switches in U1A.
The chip select for the RAM (U21 pin 20) is then puiled
high through R17 and the memory is disabled.

4.2.3.6 Battery and Test Circuit

Refer to schematic 0103-00-1389, sheet 2. The main
component of this circuit is a BR2/3A lithium battery
(BT1). U20B is a voltage comparator used to test the
battery voltage and interface to the microprocessor.

While the instrument power is turned on, the battery
backed up supply (BBV) receives its power from the + 5V
supply. Once the + 5V supply drops below the battery
voltage, nominally + 3V, the power supplied to BBV is
sourced by the battery. The diode, CR2, prevents the
battery from discharging into the + 5V supply when the
instrument power is turned off. CR3 prevents the + 5V
supply from charging the battery while the instrument
is turned on.

When the microprocessor tests the battery it pulls
BLOAD low which places a slight load on it through the
resistor R18. The battery voltage is then compared
against the minimum threshold voltage set by R20 and
R21.If the battery is good and its voltage is higher than
the threshold, U20B pulls BTST (U20B pin 1) low. {f the
battery voltage is lower than the threshold, the resistor
R23 pulls BTST high. This line is read by the
microprocessor to determine the status of the battery.
The microprocessor checks the battery whenthe instru-
ment power is first turned on and at regular intervals dur-
ing normal operation.

4.2.3.7 Front Panel and Front Panel Interface

Refer to schematic 0103-00-1389, sheets 1 and 3, and
schematic 0108-00-1775. The front panel is the main
interface between the user and the instrument.
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It contains two sections, the keyboard and the display
module. The circuitry on the keyboard interacts with the
front panel interface and will be included in the discus-
sion of that circuit. The display module however inter-
faces directly with the microprocessor.

The display module consists of a 16 character by 2 line
liquid crystal dot matrix display with built in intelligent
microprocessor bus interface. The microprocessor trans-
fers data to and from the display module via its data bus,
AD7-ADO (J10 pins 14-7). When the microprocessor
accesses the display module, the address decoder pulls
DISP (U2B pin 3) low. This line is gated with the “E’’ clock
by the ‘and’ gate U6B to create the display enable, DE
(J10pin 6). The datato be transferredis valid on the fall-
ing edge of DE. R/W (J10 pin 5) determines read or write
cycles just as with any other microprocessor peripheral
device. The microprocessor uses the least significant
address line (ADRO) to select betweern the command
register and the data register of the display drivers. The
command register clears the display, moves the cursor,
etc, while the data register selects the characters to be
displayed.

The liguid crystal requires a DC drive voltage to provide
its contrast. J10 pin 3 (DD) provides this voltage and is
set by the LCD viewing control on the front panel. As this
voltage changes, the intensity of the liquid crystal
changes, essentially altering the optimum viewing angle.
The resistors, R29 and R30 provide the biasing for the
viewing angle control.

The front panel interface can be divided into two sections,
the front panel keys and the control knob. There are eleven
conductive rubber keys which interface to the
microprocessor through two octal buffers (U32 and U33).
These buffers act as input ports to the microprocessor
data bus (AD7-ADQO). The outputs of the buffers are in a
high impedance state unless the enable onpins 1 and 19
is pulled low. The inputs to the buffers from the keys are
pulled high by the resistor networks RN1 and RN2, When
a key is pressed, it connects the buffer input to ground
through the smallkey resistance. At regular intervals the
microprocessor reads the keyboard input ports. When this
happens the address decoder pulls the enable (INOEN or
INTEN) of the appropriate buffer low and the data on the
inputs is transferred to the microprocessor data bus.

An input to the Return In connector is routed to these input
ports by the trigger and hold logic. This signal, RTS (U33
pin 4) is then treated as a key press.

The control knob on the front panel turns a conductive
plastic rotary encoder. The encoder is constructed as two
concentric striped conductive rings whose stripes are off-
set relative to each other. The conductive stripes are con-
nected to ground. Each ring has a separate wiper (CPRE1
and CPREZ2) which is pulled high through resistors R27

and R28. As the wiper contacts the stripe it ispulled low.
Asthe shaftis rotated, two pulse trains, 30 degrees apart
appear onthe wipers. The phase difference between the
wipers is either + 90 degrees or — 90 degrees depend-
ing on the direction of rotation.

The pulses from the encoder (CPRE1 and CPRE2) are
interfaced tothe microprocessor by a knob interrupt cir-
cuit. This circuit is comprised of the logic gates U34B,
U34C, UBC, U35B, U35A, U10B, and U2E along with the
transistor Q1. When the knob is rotated, one of the
encoder lines changes state. This causes U2E pin 10to
go high which turns on Q1 and interrupts the micro-
processor. Whenan interrupt occurs, KIRQ(U2E pin11)
goes low, latching IRQ (Q1 collector) low until the inter-
rupt canbe serviced. When the interrupt is serviced, the
microprocessor reads the status of KIRQ (U33 pin 2) to
determine if the knob was the source of the interrupt.
If it was, the microprocessor compliments KM (U8C pin
5)which prohibits the knob input that just changed from
causing another interrupt. This acts as a debounce and
provides hysteresis for the knob inputs. The microproc-
essor also reads the status of CPRE1 and CPRE2 using
the input port of U33. Based onthe status of these lines,
knobdirectionis calculated. The microprocessor writes
the compliment of CPRE1 and CPRE2 to KW1 (U34B pin
4)and KW2 (U34C pin 10) respectively. This resets the
inputs so that the next transition can be recognized by
the circuit. After the interrupt has been serviced, the
microprocessor pulses RKIRQ (U10B pin 3) low which
sets IRQ (Q1 collector) high again and clears the knob
interrupt circuit. The circuit is now ready to accept the
next transition of the knob inputs.

4.2.3.8 Control Shift Register

Refer to schematic 0103-00-1456, sheet 2. The control
shift register converts the serial data from the
microprocessor to into 32 parallel control lines. These
controllines directthe dedicated circuits for amplitude,
offset and mode control, andthe Z-Axis driver. The com-
ponents of the circuit are; one triple 2-channel analog
multiplexer (U11)and four 8 bit shift registers(U14,U13,
U18 and U19).

The 8 bit shift registers are cascaded into a 32 bit serial
to parallel converter. When the microprocessor writes
to this circuit it sends a 32 bit serial string on the line
SERD (U14 pin 2). With each bit the microprocessor
pulses SERC (U14 pin 3) to clock the bit into the shift
register.

As the data is shifted through the shift register, it car-
ries out from pin 9 to the data input of the next register
(pin 2). Once all 32 bits have been shifted in, the
microprocessor pulses ANLE (U14 pin 1) high which
transfers the new data to the outputs and latches it there.
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The amplitude and offset control circuits (ref: schematic
0103-00-1456 sheet 4) must be driven with + 5V logic
levels. To accomplish this, three of the shift registers
(U13,U18andU19)arerunon =+ 5Vpower supplies. The
multiplexer, U11, acts as a level shifter to change the
normal 0 to 5V logic into = 5V logic in order to properly
drive U13,U18and U19. U11isactually threesingle pole
double throw analog switches. One contact of each
switchis connected to + 5V andthe other contactis con-
nectedto — 5V. The wipers of each switch appear atpins
14,15and 4. The dataline (SERD), clock line (SERC) and
the enable (ANLE) are connected to the control pins for
the switches (pins 9, 10 and 11). When the control pin
is low, the wiper of the switch is connected to the — 5V
contact causing a logic low output. When the control pin
is high, the wiper is connected to the + 5V contact
causing a logic high output.

4.2.3.9 Output Ports

Refer to schematic 0103-00-1389, sheets 2 and 4. The
output ports provide a parallel interface from the
microprocessor to the dedicated circuits. The output
ports can be divided into two blocks, the burst counter
preload and the start address preload. The output ports
are driven by the latched data bus (LDB7-LDBQ). The
latched data bus is created by the octal transparent latch
(U46). The microprocessor’s data bus is connected to
the inputs of U46 (pins 3,4,7,8,13,14,17 and 18). The “E"
clock is connected to the clock input of U46 (pin 11).
When the data on the data bus (AD7-ADQ) is valid, the
“E’ clock goes low and the data is latched into the out-
puts of U46. The purpose of this latch is to reduce loading
onthe microprocessor data bus and to improve the hold
time of the data for the output ports.

The burst counter preload (ref: schematic 0103-00-1389
sheet 4) provides a 20 bit binary number for the burst
counter. It consists of three octai D type flip flops (U49,
U45 and U39). The start address preload (ref: schematic
0103-00-1389 sheet 2) provides the 13 bit waveform start
address to the waveform address counter. it is com-
prised of two of the same type of octal flip flops (U26 and
U22). In both circuit blocks, the information present on
the D inputs of the tatches (pins 3,4,7,8,13,14,17 and 18)
is transferred to the Q outputs (pins 2,5,6,9,12,15,16 and
19) on the rising edge of the clock input (pin 11). When
the microprocessor writes to one of the output ports, it
places the data on its data bus (AD7-ADQ) where it is
latched by U46. The address decoder selects which out-
put port is being addressed and pulls the appropriate
enable (U27 pins 15-11) low. When the enable is
released, the data is latched into the output port and is
available for the dedicated circuit.
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Besides the control busses mentioned above, the out-
put ports also supply 6 individual control lines. On U26,
are three lines (PLOAD, PCLK, and SELOVR) that are
used during a return to start. On U39, are three lines
(SLOPE, MANHOLD and TRIGGERMASK) that are used
in the trigger and hold logic.

4.2.4 Communication Options

4.2.41

The communication options provide a means for the user
to enter and query instrument parameters and waveform
information via an external computer or instrument con-
troller. Either an IEEE-488 parallel interface (option 001)
or a RS-232-C serial interface (option 002) may be
installed.

General Description

4.2.4.2 |EEE-488 (Option 001)

Refer to schematic 0103-00-1678. The IEEE-488 option,
alsoreferredto as GPIB{(general purposeinterface bus)
consists of a general purpose interface adapter (U2), two
bus transceivers (U3 and U4), one hex buffer (U1) and
one 5position SPST switch (SW1). All GPIB data transfers
and bus protocols are handled by the general purpose
interface adapter (GPIA). This device transfers data to
and from the bus via U3. The controllines are interfaced
to the bus through U4. These transceivers handie the
driving capability and line termination requirements for
the GPIB bus and are enabled when the GPIA sets their
pin 1 high. For an explanation of the data and control iines
refer to Section 3.27.

The GPIA (U2) contains a data in register, a data out
register and several control registers. Information is
transferred between these registers and the micro-
processor via the microprocessor data bus (U2 pins
14-7). The microprocessor section enables the GPIA by
pulling COMM tow (U2 pin 3). The data transfer is syn-
chronized by the “E"’ clockon U2 pin 6. Thisis a 1 MHz
clock that originates in the microprocessor section. R/W
on U2 pin 5 is the read/write control from themicro-
processor. The microprocessor selects which register
is accessed with the three least significant address lines
(U2pins 37, 38 and 33). When the GPIA needs the atten-
tion of the microprocessor, it pulls TRQ (pin 40) low. This
causes the microprocessor to execute an interrupt
service routine which interrogates the GPIA and trans-
fers the necessary information. Pin 19 of the GPIAis con-
nected to the master reset line (MR). When the instru-
ment power is turned on, this line goes low and forces
the GPIA into a reset condition.

When the instrument power is turned on, the micro-
processor executes aninitialization routine for the GPIA.
As part of this routine, an address switch register is
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accessed. When this occurs the GPIA sets its address
switch enableline (U2 pin 4) low. This causes the buffer,
U1, totransfer the address, as setby SW1, tothe micro-
processor data bus. The microprocessor then writes this
address into an address register in the GPIA. For more
informationonthe GPIB address, refer to Section2.2.6.

4.2.4.3 RS-232-C (Option 002)

Refer to schematic 0103-00-1677. The RS-232-C option
consists of an asynchronous communication interface
adapter (U1), a baud rate generator (U2), a quad line
driver (U3), a quad line receiver (U4) and a 5 position
SPST switch (SW1). The asynchronous communication
interface adapter (AClIA)interfaces betweenthe parallel
communication of the microprocessor section and the
asynchronous serial communication of the RS-232
interface. All RS-232 transactions are handled by the
ACIA which alerts the microprocessor when it needs
attention.

Data and control lines that are output to the interface
are driven by U3. This line driver inverts and translates
the TTL logic levels from the ACIA to £ 12V (nominal)
logic that meets the RS-232 specifications. The
capacitors, C7 and C9, reduce the slew rate of the out-
puts to meet RS-232 specifications. Data and control
linesthat are input fromthe bus are received by U4. This
line receiver translates and inverts the widely varying
logic levels from the bus, into TTL logic levels for the
ACIA. Any input between + 3V and + 25V is detected
as alogic "'0'"" and between — 3V and — 25V is a logic
“1"". The capacitors C8,C10andC11 act as noise filters
for the inputs. For a detailed description of the RS-232
signals refer to Sections 2.2.7 and 3.31.

The baud rate of the transmitted data is determined by
the frequency input to pins 3 and 4 of U1, which is 16
times the baud rate. The source of this frequency is the
baud rate generator U2. U2 has an internal oscillator
whose frequency is based on the 2.4576 Mhz crystal,
Y1. Using internal dividers, the output frequency of U2
can be set to one of 14 frequencies with SW1 switches
1 thru 4. Table 2-4 shows the baud rate switch settings.

The ACIA contains internal registers for transmit data,
receive data, status and control. Of these registers,
transmit data and control are write only and the others
are read only. These registers are accessed by the
microprocessor via the data bus AD7-ADO (U1 pins
15-22). The microprocessor section enables the ACIA
by setting COMM (U1 pin 9) low. The least significant
address line (ADRO) drives the register select pin of U1

(pin 11). This line selects either the transmit/receive data
registers when high or the control/status registers when
low. The microprocessor read/write control (U1 pin 13)
is used in conjunction with the register select to select
the read only or write only register of each pair. The "'E”’
clock (U1 pin 14) from the microprocessor synchronizes
the data transfer. When the ACIA needs attention from
the microprocessor it pulls TRQ (U1 pin 7) low. The
microprocessor then executes an interrupt service
routine which reads the status register and performs the
necessary data transfer.

4.2.5 Power Supply

4251

Three DC power supply voltages are generated on the
power supply circuit board; +15V and +5V. These
voltages are generated from either 115Vac or 230Vac
line as selected by the user. See section 2.2.3 for line
voltage information.

General Description

4.2.5.2 +5V Power Supply

Refer to schematic 0103-00-1113. AC voltage from the
transformer, T1, is rectified by the diode bridge CR2 and
filteredby the capacitorsC10and C11. This providesan
unregulated DC voltage for the + 5V regulator VR2. The
capacitor, C12 providesfiltering of high frequency noise
and insures the stability of VR2. The capacitor, C9 pro-
tects against high voltage transients on the AC line that
couple onto the transformer secondary.

4,2.5.3

Refer to schematic 0103-00-1113. The transformer, T1
provides an AC voltage with a ground referenced center
tap. This voltage is rectified by the diode bridge CR1 and
filtered by the capacitors C2, C3, C4 and C5. This pro-
vides unregulated + DC voltages for the regulator VR1.
The capacitor, C1 protects against high voltage tran-
sients on the AC line that couple onto the transformer
secondary. For the + 15V supply, VR1 senses the out-
put voltage at pin 14 and modulates the base of the pass
device, Q1, thus regulating the output voltage. The
capacitors, C6 and C8, provide filtering at the regulator
output. The load current causes a voltage drop across
theresistor, R2. Whenthe loadcurrentreachesitslimit,
the regulator senses the drop across R2 and reduces
the output voltage until the current falls below the limiting
value. The — 15V supply operates in a similar manner
and tracks the + 15V supply.

+15V Power Supply

419
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Figure 4-1. Model 75 Block Diagram
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5.1 SCOPE

This section gives the procedures to be used for the
calibration and specification verification of the Model 75.
Complete instrument specifications are givenin Section
1 of this manual. For a complete functional verification,
refer to Section 2.3.

5.2 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 the turnaround time.

5.3 REQUIRED TEST EQUIPMENT

The test equipment required to perform the calibration
procedures given in paragraphs 5.4 through 5.9 is listed
in table 5-1.

5.4 CALIBRATION

Calibration of the Model 75 is performed solely through
the use of front panel controls. Allow the instrument to
warm up at least 30 minutes before beginning calibra-
tion. Do not remove instrument covers during this pro-
cedure. Once the calibration has been performed, the

SECTION
CALIBRATION

instrument will hold calibration as long as the internal
battery maintains the memory. If the display indicates
Wavetek Model 75 “‘Cold Start’” on power up, the
memory has been lost and the following calibration steps
must be performed.

1. Interconnect the Model 75 and test equipment as
shown in figure 5-1.

2. Set the digital voltmeter (DVM) as follows:

DC Volts
Maximum

Function
Resolution

3. Perform the steps in the order shown in table 5-2.

NOTE

The completion of the calibration procedure returns
the instrument to correct alignment.

CALIBRATION LIMITS AND TOLERANCES ARE
NOT INSTRUMENT SPECIFICATIONS

Instrument specifications are givenin Section 1 of this
manual.

MODEL 75

N R R N N

DIGITAL VOLTMETER

— 1

©.0 06 @ 0.9

ARB
ouT

50Q =@ INPUT

Figure 5-1. Calibration Equipment Connection
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Table 5-1.

Required Test Equipment

Equipment Quantity Specifications
Oscilloscope. 1 Dual channel, 2 20 MHz bandwidth and external trigger input.
509 Termination. 1 Feedthrough, 0.1% accuracy, 2W.
50Q Termination. 1 Feedthrough, 5% accuracy, 2W, carbon element. (For use in para-
graph 5.8 only.)
BNC Tee 1 1 male to 2 female connection.
Signal Source 1 Capable of 1 MHz TTL and 10 Vp-p sine wave (into 50Q).
Frequency Counter 1 62 digit resolution and period measurement capability.
Digital Voltmeter (DVM) 1 42 digit resolution.
Coaxial Cables 4 BNC male connectors, RG-58U cable.

Table 5-2. Calibration Procedures

Press/Adjust

Remarks

1. Setup, RSET (F2), EXEC (F3)

Sets default values.

Verify that “RESET (VER x.xx)X'' appears on the
display.

2. Edit, ERASE (F2), EXEC (F3)

Clears waveform memory.

3. Parameter, AMPL (F1), Control knob

Set the amplitude to 2.500 Vp.

4. Setup, CAL (F3), Control knob

Adjust the knob until the reading on the DVM is

< £ 3 mV. The number that appears in the display is
the CAL constant. Press any other menu key to lock
in the CAL constant value.

5. Parameter, AMPL (F1), Control knob

Set the amplitude to 5.000 Vp. This returns the
instrument to the normal setup amplitude value.

5-2
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Figure 5-2. Amplitude Verification Equipment Connection

5.5 AMPLITUDE

This paragraph verifies the waveform amplitude
accuracy of the Model 75 throughout its range. If the
readings are outside the upper or lower limits, perform
the steps given inparagraph 5.4 (Calibration) and then
recheckusingthisparagraph. If the instrument still fails
to fall within specifications, refer to Section 6
(Troubleshooting) and Section 4 (Circuit Description) for
help in solving the problem.

1. Interconnect the Model 75 and test equipment as
shown in figure 5-2.

2. Set the oscilloscope controls as follows:

Vertical Input CHAN 1
Vertical Gain 2VIDIV
TIMEBASE 0.5 ms/DIV
Trig Source External

3. Perform the steps in the order shown in table 5-3.

Table 5-3. Amplitude Verification

Press/Adjust

Remarks

1. Setup, RSET (F2), EXEC (F3)

Sets default values.

2. Edit, ERASE (F2), EXEC (F3)

Clears waveform memory.

3. Edit, FUNC (F1), Control knob

Rotate to select FUNC SINE.

4. EXEC (F3)

Verify a sine wave of slightly more than 2 cycles and
approximately 10 Vp-p in amplitude.

5. Parameter, AMPL (F1), Control knob

Adjust the amplitude from 5.000 Vp down to 5.00
mVp. Verify that the waveform amplitude decreases
smaoothly to 10 mVp-p.

6. Control knob

Set the amplitude to 25.00 mVp.

7. Connect the ARB OUT connector to the DVM and terminate cable with 50Q at the DVM input. Set the DVM
to the *“dc volts™ function and for maximum resolution.

5-3
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Table 5-3. Amplitude Verification (Cont)

Press/Adjust Remarks
8. Edit, STOP (F2), Control knob Set the STOP address (SP) to 0000.
9. Edit, ADJX,Y (F2), Control knob Adjust the “'Y"" value to Y = 2047". Record the
DVM reading.
10. Control knob Adjust the 'Y’ value to 'Y = —2047’'. Record the
DVM reading.

11. Add the magnitudes of both the positive and the negative readings together for the peak to peak amplitude
value and record.

12. Parameter, AMPL (F1), Control knob Repeat steps 9, 10 and 11 for each of the following
amplitude settings.

Verify that the peak to peak amplitudes are within
the specified limits.

SETTING UPPER LIMIT LOWER LIMIT
25.00 mVp 50.95 mVpp 49.05 mVp-p
250.0 mVp 509.5 mVp-p 490.5 mVpp
0.500 Vp 1.023 Vpp 0.9770 Vpp
2.500 Vp 5.095 Vp-p 4.905 Vpp
5.000 Vp 10.185 Vp-p 9.815 Vp-p
5.6 OFFSET 1. Interconnect the Model 75 and test equipment as

This paragraph verifies the dc offset accuracy of the shown in figure 5-3.

Model 75 throughout its range. If the readings are out-

side the upper or lower limits, perform the steps given 2. Set the digital voitmeter (DVM) as follows:
inparagraph 5.4 (Calibration) and then recheck using this
paragraph. If the instrument still fails to fall within Function DC Volts
specifications, refer to Section 6 {Troubleshooting) and Resolution Maximum
Section 4 (Circuit Description) for help in solving the
problem. 3. Perform the steps in the order shown in table 5-4.
MODEL 75 DIGITAL VOLTMETER
©.0 © 6 @ . § ﬂ 500 [=1—© INPUT
ARB
out

Figure 5-3. Offset Verification Equipment Connection
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Table 5-4. Offset Vertification Procedures

Press/Adjust

Remarks

1. Setup, RSET (F2), EXEC (F3)

Sets default values.

2. Edit, ERASE (F2), EXEC (F3)

Clears waveform memory.

Verify that the ARB OUT offset value as shown on
the DVM is OV £5 mV.

3. Parameter, AMPL (F1), Control knob

Set amplitude to 5.00 mVp.

4. OFFSET (F2), Control knob

Adjust the offset to each of the following settings.

Verify that the DVM offset values are within the
specified limits for each setting.

SETTING UPPER LIMIT LOWER LIMIT
5.00V 5115V 4.885V
0.50V 0.5250V 0.4750V
485 mV 5199 mv 470.1 mV
45 mv 47.40 mV 4260 mV
44 9 mV 45,95 mV 43.85 mV
—449mV —43.85mV — 4595 mV
—45mV —42.60 mV —47.40 mV
— 495 mV — 4701 mV —519.9mV
- 0.50V —0.4750V — 0.5250V
—5.00V — 4.885V —-5115V

5. Remove the ARB OUT cable with the 50Q termination from the DVM and connect to the oscilloscope CHAN

1 vertical input.

6. Control knob

Adjust the offset from — 5.00V to + 5.00V and verify
that the output level smoothly increases from — 5V

|

to + 5V.

5.7 FREQUENCY

Interconnect the Model 75 and test equipment as

This paragraph verifies the sample frequency accuracy
of the Model 75 throughoutits range. If the readings are
outside the upper or lower limits, the instrumentis in need
of repair. Refer to Section 6 (Troubleshooting) and Sec-
tion 4 (Circuit Description) for help in solving an out of
tolerance problem.

shown in figure 5-4.

2. Setthe frequency counter controls to measure fre-

quency with maximum resolution.

3. Perform the steps in the order shown in table 5-5.

5-5

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

(REAR PANEL)
REF

MODEL 75

aveTEx . .

ouT ‘ ".:_—A,‘ " ~ ."7&“\‘ H

FREQUENCY COUNTER

L1

INPUT

Figure 5-4. Frequency Verification Equipment Connection

Table 5-5. Frequency Verification

Press/Adjust

Remarks

1. Setup, RSET (F2), EXEC (F3)

Sets default values.

2. Parameter, SAMPL (F2), Control knob

Set the sample frequency to each of the settings
given in table 5-6. Verify on the frequency counter
that each frequency setting falls within the upper
and lower limits given in the table.

Table 5-6. Frequency Verification Limits

SETTING UPPER LIMIT LOWER LIMIT
1.0000 MHz 1.000150 MHz 0.999850 MHz
500.0 kHz 500.050 kHz 499.925 kHz
300.0 kHz 300.045 kHz 299.955 kHz
100.0 kHz 100.0150 kHz 99.9850 kHz
10.000 kHz 10.00150 kHz 9.99850 kHz
1.000 kHz 1.000150 kHz 0.999850 kHz
100.0 Hz 100.0150 Hz 99.9850 Hz

NOTE: Set the frequency counter to measure period.

10.000 Hz 100.0150 ms 99.9850 ms
1.0000 Hz 1.000150 s 0.999850 s
100.0 mHz 10.00150 s 9.998500 s

5.8 OUTPUT WAVEFORM RISE AND FALL TIME

This paragraph verifies that the rise and fall time of the
Model 75 output waveform falls within the specified
limits. If the readings are outside the specified limits,
perform the steps given in paragraph 5.4 (Calibration)
andthenrecheck using this paragraph. If the instrument
still fails to fall within specifications, refer to Section 6
(Troubleshooting) and Section 4 (Circuit Description) for
help in solving the out of tolerance problem.

5-6

1. Interconnect the Model 75 and test equipment as
shown in figure 5-5. Use the 50Q termination with
the carbon element in this step.

2. Set the oscilloscope controls as follows:

Vertical Input CHAN 1
Vertical Gain 2VIDIV
TIMEBASE 0.2 us/DIV
Trig Source External

3. Perform the steps in the order shown in table 5-7.
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Figure 5-5. Output Waveform Verification Equipment Connection

Table 5-7. Output Waveform Rise/Fall Time Verification

Press/Adjust

Remarks

1. Setup, RSET (F2), EXEC (F3)

Sets default values.

2. Edit, ERASE (F2), EXEC (F3)

Clears waveform memory.

3. Edit, STOP (F2), Control knob

Set the STOP address to "'0001"".

4. Edit, L,RTT (F3), Control knob

Set the right thumb tack (R) to ‘0001 "".

5. Edit, FUNC (F1), Control knob

Select FUNC SQUARE.

6. EXEC (F3)

Verify that the rise and fall times (from 10% to 90%

of full transition) are < 350 ns. Verify that any aberra-
tions (ringing and/or overshoot) on the wavetorm are
< 300 mVp-p.

59 SUMIN

This paragraph verifies that the **SumIn’’ gainaccuracy
of the Model 75 falls within the specified limits. If the
instrument fails to fall within specifications, refer to
Section 6 (Troubleshooting) and Section 4 (Circuit
Description) for help in solving the problem.

1. Interconnect the Model 75 and test equipment as
shown in figure 5-6.

2. Setthe oscilloscope and Signal Source controls as

follows:
Digital Voltmeter Signal Source
Function AC Volts Output Freqg 1 kHz

Output Amplitude 10 Vp-p

3. Perform the steps in the order shown in table 5-8.

5-7
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Figure 5-6. SUM IN Verification Equipment Connection

Table 5-8. Output Waveform Rise/Fall Time Verification

Press/Adjust Remarks
1. Setup, RSET (F2), EXEC (F3) Sets default values.
2. Edit, ERASE (F2), EXEC (F3) Clears waveform memory.

Record the DVM reading.

3. Disconnect the input signal to DVM. Connect the Model 75 ARB QUT connector to the DVM terminated into 50Q.

4, Record the DVM reading. Verify that the input to out-
put error is <4%.
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6.1 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 instru-
ment is returned to the factory for calibration or repair,
adetailed description of the specific problem should be
attached to minimize turnaround time.

6.2 BEFORE YOU START

Since no troubleshooting guide can possibly cover all
the potential problems, the aim of this guide is to give
a methodology which, if applied consistently, will lead
to the problem area. Therefore, it is necessary to
familiarize yourself with the instrument by reviewing the
functional description and the detailed circuit descrip-
tion (Section 4) in conjunction with the schematics
(Section 7). Successful troubleshooting depends upon
understanding the circuit operation within each func-
tional block as well as the block relationships.

WARNING

With the covers removed, dangerous voltage
points may be exposed. Contact with any of
these points could cause serious injury or
death.

The intent of this section is to provide the information
required to return this instrument to proper operation.
Information is divided into two parts. Part one contains
the overall instrument troubleshooting block diagram
(figure 6-1), which is useful inisolating defective blocks
within the instrument. Part two consists of a series of
circuit guides (table 6-1), one for each block shown in
figure 6-1, that provides settings and measurements for
troubleshooting an individual block. Also, each circuit
guide references related schematics, circuit descrip-
tions, and calibration procedures.

SECTION
TROUBLESHOOTING

Before beginning the troubleshooting process, verify that
the instrument’s controls are set correctly. Table 6-2
gives examples of possible symptoms that can be the
result of a setup error. For more information about the
instrument controls and operation, refer to Section 3 of
this manual.

Inspect the instrument’'s components, wiring and circuit
boards for damage. Finally, ensure that the ac fuse is
intact and the internal dc power supplies, = 15 Vdc,
+5Vdc, and + 10 Vdc, are good.

6.2.1 Isolating a Problem

To successfully troubleshoot this instrument, the
symptom must first be identified, the faulty block
isolated, the block analyzed, and the defective compo-
nent located and replaced.

To identify the symptom, use all of the front panel con-
trols and connectors. For example, if the sampie fre-
quency control is not working, are any other parameter
controls defective?

Once the symptom is identified, use figure 6-1 toisolate
the circuit block. After the block is isolated, refer to the
appropriate functional circuit guide (table 6-1).

The circuit guides provide some but not necessarily all
of the possible failure modes for a particular circuit.
Where applicable, an instrument setup is given to help
isolate the problem for a particular failure mode.
Paragraph 6.4 gives component troubleshooting
information.

NOTE

In the following tables, an expression like
"“U33-5"" refers to pin 5 of integrated circuit
U33. All pins on referenced integrated cir-
cuits and connectors are referred to in the
same manner.
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Table 6-1. Functional Circuit Guides

Paragraph:

Circuit Description (4.X)

Calibration (5.X) Troubleshooting Schematic
Circuit Guide Troubleshooting(6.X) Tables Diagrams

Power Supply 425 6.3.1 6-3, 6-4 0103-00-1113

Frequency Synthesizer 4222 6-5, 6-6, 6-7 0103-00-1456

Trigger and Hold Logic 4223 6-8, 6-9 0103-00-1456

Waveform Address Counter 4212 6-10 0103-00-1389

Waveform Memory 4214 6-11 0103-00-1389

Waveform Latch 4215 6-12 0103-00-1456

Waveform Synthesizer 4216 54 6-13, 6-14 0103-00-1456

Amplitude Control 4217 5.4 6-15 0103-00-1456

Offset Control 4218 5.4 6-16 0103-00-1456

Output Amplifier 4219 6-17 0103-00-1456

Attenuator 4.2.1.10 6-18 0103-00-1456

Burst Counter 4224 6-19 0103-00-1389

Control Shift Register 4238 6-20 0103-00-1456

Z-Axis Driver 42112 6-21, 6-22 0103-00-1456

Keyboard 4237 6-23 0103-00-1775

0103-00-1389

Control Knob 4237 6-24 0103-00-1775

0103-00-1389
Liquid Crystal Display 4237 6-25 0103-00-1775
0103-00-1389

Microprocessor and Main Memory 423 632 6-26 0103-00-1389

Communication Option 001:GPIB 4242 6-27 0103-00-1678

Communication Option 002:RS-232 4243 6-28, 6-29 0103-00-1677

Table 6-2. Instrument Setup Common Errors
Symptom Possible Setup Error Symptom Possible Setup Error

Display blank. LCD viewing angle The following apply only to instruments with the com-

misadjusted. munications option installed.

No Output. Hold Key “On"". No response from Unit set for remote opera-

Mode not set to the Control knob. tion.

“Continuous’".

Start Adrs equals Stop Adrs. No response to Baud rate set incorrectly
External reference selected RS-232-C control. (refer to section 2.2.7).

with no reference connected Not configured properly;

to Ref In connector. DCE or DTE (refer to section
DC waveform selected. 2.2.7).

Runs continuously in | No “‘breakpoints’ set. No response to Instrument address set
triggered, gated, |EEE-488 control. incorrectly (refer to section
toggled or burst 2.2.6).
modes.
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6.2.2 Troubleshooting Dynamic Digital Circuits
Most of the digital circuits in this instrument are dynamic.

Even with no changes made to the instrument setup, LoGgic1 - -
internal circuits are running and lines are changing
states. This makes troubleshooting difficult without the UNSDTE:%ED - _ __

use of powerful tools, a logic analyzer for instance.
There is, however, a technique using an oscilloscope

which will usually help isolate an abnormal signal. The togico . —mm—mm e —m
basis of this technique is looking for stuck bits. A normal
digital signal will switch between a logical **1"’ (a high)
and a logical ‘0" (a low). A stuck bit may not switch at
all. It may be always high, always low, or always between LoaIC
logic levels in an undefined state. A stuck bit may also ogict === - T =
switch between high or low levels and the undefined
state. Figure 6-2 shows examples of good dynamic digital LOGIC D o e
signals and figure 6-3 gives examples of stuck bits.
LOGIC1 — — —— — —_———————— ==

LOGIC! —m — — — — — — — — — — — — — —
LOGIC 0 —_ J— UNDEFINED ___ _

STATE .

LOGICO @ — — — — — = — — — — — —_— =

LOGICt - — —_
Figure 6-3. Defective (Stuck Bits) Digital Signals

toGICO — — —_

6.3 TROUBLESHOOTING GUIDES

Refer to table 6-1 for circuit guide information.
rogier = - 6.3.1 Power Supply

To determine a faulty power supply use table 6-3. To
L0GICO  —— — —— _ o L troubleshoot a faulty power supply use the procedures

listed in table 6-4. For fuse replacement, refer to
paragraph 2.2.3.

Figure 6-2. Normal Digital Signals If the desired results are obtained in each of the steps
in table 6-4, replace either Q1, Q2, VR1, or VR2 as
appropriate.
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Table 6-3. Power Supply Voltages

Output Voltage Output Ripple Input Ripple
Voltage Tolerance (Max) Test At (Max) Test At
+5V +250 mV 0.02 Vac Ci12 3 Vac C10
+ 15V +350 mV 0.02 vVac Cc7 3 Vac Cc2
- 15V +350 mV 0.02 vVac Cc8 3 Vac C3
Table 6-4. Power Supply Troubleshooting
Fault Setup Check Results Desired
No dc output and no Power off F1 <1 ohm
dc to C2/C3 (£ 15V)
orC10 (+5V) T1 windings Not shorted or open.
CR1 (x15V)or Not shorted or open.
CR2 (+5V)
C2,C3, C4, C5, Not shorted.
(x15V)or C10

and C11 (+5V)

Q1, Q2, VR2 tabs Not shorted to frame or ground.

Low or no dc output Power off. Dis-

and dc to C2/C3 connect J4 and
(£15V)orC10(+5V) J5. Power on P4 and P5 If all voltages normal, check for excessive
is slightly low or loading
normal.
Power off Ce,C7,C8
(£15V) Not shorted.
or C12 (+5V)
Table 6-5. Frequency Synthesizer Troubleshooting
Fault Setup Check Results Desired
No sample clock (INTREF). Reset U36-6 6.144 MHz
U31-8 (VCO output) 5 MHz
U37-6 (PLL output) 5 MHz
U29-5 (divider out) 5 MHz
U28B-9 (INTREF) 1 MHz
Sampte frequency not at Reset Pins on U29 and U36 Bit levels as shown in
setting. as shown in table 6-6 and 6-7. table 6-6 and 6-7.
6-4
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Table 6-6. Frequency Ranging
NOTE: (1 = high, 0 = low)

Sample
Frequency Range

FRBIT1 | FRBIT2
U29-9 | U29-10

FRBIT3
U29-11

2 MHz - 200 kHz
199.98 kHz — 20 kHz
19.998 kHz — 2 kHz
1.9998 kHz — 200 Hz
199.98 Hz — 20 Hz
19998 Hz — 2 Hz
1.9998 Hz — 200 mHz
199.98 mHz — 20 mHz

OO QO QO = = = -
OO0 2+ 200 — —

O+ OO0 =0=

Table 6-7. Inner-range Switching

SWi1
Display Counts | U36-13

vVCO

SwW2 Frequency
u36-14 U31-8

19998 — 16000 1

159908 — 8000 1
7998 — 4000 0
3998 — 2000 0
2.000 MHz 1

1 9.999 MHz —

8.000 MHz

0 7.999 MHz —

4.000 MHz

1 7.998 MHz —

4.000 MHz

0 7.996 MHz —

4.000 MHz

1 10.000 MHz

Table 6-8. Trigger and Hold Logic Troubleshooting

Fault Setup Check Results Desired

Sync In {(external) not Reset.
functional. Apply 1 kHz TTL signal

to Sync In connector. U21A-3 Inverted version of input signal.
Hold In (ext) or hold key Reset. u27B-6 A TTL high.
not functional. Press Hold key. u27B-6 ATTL low.

Release Hold key. Apply

TTL low to Hold In

connector. u27B-6 ATTL low.

6-5
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Table 6-8. Trigger and Hold Logic Troubleshooting (Cont)

Fault Setup Check Resulits Desired
Ref In (ext) not functional. Reset.
Apply 100 kHz TTL signal
to Ref In connector. u12D-8 A 100 kHz signal.
Select Ext reference. U21C-8 A 100 kHz signal.
Trig In (ext) not functional Reset.
or Manual trigger not Select triggered
functional. mode. Set sample fre-
quency to 100 kHz. U15B-5 A high.
U15B-6 A low.
U23B-8 Pulses low when TTL high applied to
Trig In connector.
U15B-5 Low when trigger key is pressed.
Ref Out (int) not functional. Reset. U25F-13 A 1 MHz TTL signal.
U25F-12 An inverted version of signal at
U25-13.
Burst Done Out (Int) not Reset. U25B-3 A high with a low going pulse
functional. every 2 ms.
Return In (ext) not functional. | Reset.
Apply TTL low to Return
In connector. U12E-10 A TTL high.
Remove input from
Return In connector. U12E-10 s now iow.
Return In and return key not Reset.
functional. Select Ramp Up func-
tion. Press Return key. U15D-13 A high with low going pulses every
5 ms during the return ramp.
No waveform clock (CLK) Reset. u25D pin 9 1 MHz
U25E pin 11 | TTL high
U15A pin 3 1 MHz
U27C pin 8 TTL high
U22A pin 12 | TTL high
U15D pin 11 1 MHz
Trigger, gated, toggle, or Reset.
burst modes not functioning. | Select modes indicated
and take measurements
shown in table 6-9.
6-6
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Table 6-9. Mode Control

Cont/ Gate TGL Burst
Mode U23B-10 | U218-4 | U15C-9 |U21D-12
Continuous Low Low Low Low
Triggered High Low Low Low
Gated High High Low Low
Toggled High High High Low
Burst High Low Low High

Table 6-10. Waveform Address Counter Troubleshooting

Fault Setup Check Results Desired
Waveform data is static. Reset. u24-2. A 1 MHz signal.
Waveform stop address not Set stop address to 10. U35C-11 A TTL high.
functioning properly. U35C-10 A Low.
U10C-10 A TTL High.
u4C-8 A TTL high with 1 us wide low going
pulse every 11 ms. '
U24-14. 500 kHz held low for approximately
2 us coincident with load pulse
(U4-8).
Set stop address to
8191. AQ (U24-14) 500 kHz
A1 (U24-13) 250 kHz
A2 (U24-12) 125 kHz
A3 (U24-11) 62.5 kHz
Ad (U25-14) 31.25 kHz
A5 (U25-13) 15.625 kHz
A6 (U25-12) 7.813 kHz
A7 (U25-11) 3.906 kHz
A8 (U28-14) 1.953 kHz
A9 (U28-13) 977 Hz
A10(U28-12) | 488 Hz
A11(U28-11) | 244 Hz
A12 (U36-14) | 122 Hz
U29-1 A high

Adjust waveform editing

cursor. U29-1. Low going pulses.

Waveform start address not Reset. U35C-10 A Low
functioning properly. U35C-11 A TTL high

U10C-10 A TTL High

U36-3 A Low

U28-3 thru -6 | All are low.

U25-3 thru -6 | All are low.

U24-3 thru -6 | All are low.

6-7
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Table 6-10. Waveform Address Counter Troubleshooting (Cont)

Fault

Setup

Check

Results Desired

NOTE

Set the start address to various settings and verify thatits binary value appearson STRT12thruSTRTO.
STRTO is the least significant byte. An example is “'Start address = 1000, STRT12 thru STRTO =

001111101000

Apply TTL high to Sync

In connector. U36-14 Same as STRT12
U28-11 thru
-14. Same as STRT11-STRT8
U25-11 thru
-14. Same as STRT7-STRT4
U24-11 thru
-14. Same as STRT3-STRTO
“Return In”’ and Return key Reset.
not functioning. Select Ramp Up func-
tion. Press Return key. U10C-10 A TTL high with low going pulses

every 5 ms during the return ramp.

Table 6-11. Waveform Memory Troubleshooting
Fault Setup Check Resuits Desired
Waveform data static or Reset.
eratic. Select chain mode and
triangle function. U12-11, -12, | All switching with no stuck bits. All
-13, -15 thru | lines should be at a different
-19 and frequency.
U11-16 thru
-19.
Waveform stop address not | Reset.
functional. Set stop address to 99. Ut1-15 LOAD is a TTL high with a low go-
ing pulse every 100 us. Pulse
repetition rate will increase as the
stop address is lowered and
decrease as the stop address is
raised.
6-8
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Table 6-11. Waveform Memory Troubleshooting (Cont)
Fault Setup Check Results Desired
“Sync Out” not functioning Reset. Ut1-12 SBIT is a TTL high with a low
properly. going pulse every 2 ms.

Select sine function. Verify that pulse is coincident with
end of waveform. Pulse should
move through waveform as sync
address is adjusted.

“Z-Axis" not functioning Reset.

properly. Press Edit menu key. U11-11 Verify that ZBIT is low with a high
going pulse every 1 ms.

Breakpoints not functioning Reset. U11-13 Verify that STBIT is high with a low

properly.

going pulse every 2 ms.

Table 6-12. Waveform Latch Troubleshooting

Fault Setup Check Results Desired
Waveform data not reaching | Reset. U1-11 Verify the presence of a 1 MHz
waveform synthesizer signal.
correctly or Control lines u1-2, -5, -6,
(Z-Axis, Sync Out, break- -9, -12, -15,
points) not functioning -16, -19 and
properly. us-2, -5, -6,
-9, -12, -15,
-16, -19. Verify that the outputs match the
inputs (pins 3, 4, 7, 8, 13, 14, 17,
18).
Adjust waveform editing
cursor position. U24A-5 A high with low going pulses when
cursor is adjusted.
6-9
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Table 6-13. Waveform Synthesizer Troubleshooting

Fault Setup Check Results Desired
No waveform out, amplitude | Reset.
out of tolerance, or offset Select square function. Verify waveforms and voltages as
out of tolerance. shown in table 6-14.
Waveform output erratic, Reset.
not at programmed points. Set stop address to
0000. Adjust *'Y" value
to —2047. u2-13. A TTL high.
U2-14 thru
-24. All are low.
Ué-6. Approximately —2.5V.
Slowly adjust “'Y’’ value
to +2047. u6-6 Voltage should smoothly increase
to +2.5V.
Sum In not functioning Reset.
properly. Erase current waveform.
Apply +5V to “Sum In"”
connector. Junction of
R34 and F1. | Verify +5V.
U7-6. Verify +2.0V.
Table 6-14. Waveform Synthesizer Functional Check
Test Point Desired Results
U2 pin 4 + 10V £0.1 Vdc
U2 pins 14 thru -2 ms
24 HIGH ---- ] I
LOW---——-—- :
U2 pin 13 A high logic level
U6 pin 6 r—2 ms —m=
25V -——- I
—25V ——-—m -
U7 pin 6 -2 M =
V—-—----
—2V-——- I
6-10
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Table 6-15. Amplitude Control Troubleshooting
NOTE: All logic levels in this circuit are +5V.

Fault Setup Check Results Desired

No waveform output. Offset Reset.

out of tolerance. Select square function. Uo-3 -5V,
Ug-16 +10V.
Uo-1 + 2V square wave.
U9-4 thru Bits represent the binary equivalent
-13 of 1000 (1111101000). Pin 4 is most
significant.
uo-17 + 1.95V square wave.
U8-6 + 1.95V square wave.

Amplitude control erratic or Reset.

out of tolerance. Set stop address to
0000. Adjust “Y'" value
to 2047. Set amplitude to

0.500 Vp Ue-1 -2V
U9-4 thru Bits represent the binary equivalent
-13. of 100 (0001100100). Pin 4 is the
most significant.
Us8-6. Approximately — 195 mV.

Adjust amplitude to
5.00 V-p. U9-4 thru -13. | No stuck bits.

U8-6. Should smoothly decrease to
approximately — 1.95V.

Table 6-16. Offset Control Troubleshooting
NOTE: All logic levels in this circuit are +5V.

Fault Setup Check Results Desired

Offset control erratic or not Reset.

functional. Offset out of Set CAL constant to O,
tolerance. amplitude to 0.1 Vp, and
offset to — 5.00V. Us-17 + 10V £0.1 Vdc.
u4-6 —2.5V.
U5-4 thru Bits represent the binary equivalent
-15 of 1048 (010000011000). Pin 4 is

most significant.

Adjust offset from — 5V
to + 5V, setting the
amplitude to 1 Vp when
offset is between — 0.5V

and +0.5V U4-4 thru -14. | No stuck bits.
U4-6. Smoothly decreases to — 7.5V.
6-11
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Table 6-17. Output Amplifier Troubleshooting

Fault Setup Check Results Desired
No waveform output. Reset.
Waveform output distorted Select square function. Us-6. + 1.95V square wave.
or offset. Junction of
R51 and
R52. + 10V square wave
Erase current waveform. | Q7 base ~+ 13V
Q8 base ~—13V
U10-6 ~OV
Q7 emitter ~4+13.7V
Q8 emitter ~—13.7V
Q9 base ~ + 0.9V
Q10 base ~— 0.9V
Table 6-18. Attenuator Troubleshooting
Fault Setup Check Results Desired
No waveform output. Reset.
Select sine function. K1-14. 20 Vp-p sine wave.
F2. 10 Vp-p sine wave on both sides of
fuse F2.
Amplitude and offset Reset.
controls not functioning Select sine function. Set
properly. amplitude to 5.00 Vp. R61 (AQ) + 5V
R62 (A1) +5V
K1-14 20 Vp-p sine wave.
K1-7 20 Vp-p sine wave.
K2-7 20 Vp-p sine wave.
CR20 anode | 10 Vp-p sine wave.
Set amplitude to
499.5 mVp. R61 (AD) +5V
: R62 (A1) -5V
K1-14 ~20 Vp-p sine wave.
K1-7 ~n20 Vp-p sine wave.
K2-7 ov.
CR20 anode | ~1 Vp-p sine wave.
Set amplitude to
49.95 mVp. R61 (A0Q) -5V
R62 (A1) -5V
K1-14 ~20 Vp-p sine wave.
K1-7 ov.
K2-7 ov.
CR20 anode | ~.1 Vp-p sine wave.
6-12
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Table 6-19. Burst Counter Troubleshooting

Fault Setup Check Results Desired
Burst mode not functioning Reset.
properly. Waveform Select burst mode. Set
counter not functioning burst count to 1. Us0-3 A low.
properly. U50-3 thru -6 | All are high.
US51-3 thru -6 | All are high.
U43-3 thru -6 | All are high.
U40-3 thru -6 | All are high.
Set burst count to
1,048,575, Burst
counter
inputs. All are low. The data on the burst
counter inputs should represent the
one’s complement of the selected
burst count.
Set stop address to
0009. us0-2 1 MHz.
Us50-9 A high.
Press manual trigger
key. Us0-7 A low with high going pulse every
10 us.
Press manual trigger key
repeatedly. U40-11 thru
-14 No stuck bits.
U43-11 thru
-14 No stuck bits.
U50-11 thru
-14 No stuck bits.
U51-11 thru
-14 No stuck bits.
Press manual trigger
key. u47-11 1 MHz.
6-13
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Table 6-20. Control Shift Register Troubleshooting
NOTE: Logic levels on U11, U13, U18, and U19 are x5V.

Fault

' Setup

Check

Results Desired

Parameter control not
functioning properly.

NOTE: If only one parameter.

is affected, refer to that cir-
cuit’s guide for the correct

operation of it's control lines.

Reset.

Select REF soft key and
rotate control knob

U14-2
(SERD)

U14-3
(SERC)
U14-1
(ANLE)
U14-4
(REFSEL)
U11-4, -14,
-15

Low with groups of high going
pulses.

Low with groups of high going
pulses.

Low with high going pulses.

Switching from high to low.

Same as U14-2, -3, and -1
respectively.

Table 6-21. Z-Axis Driver Troubleshooting
Fault Setup Check Results Desired
Z-Axis Out not functioning Reset.
properly. Press Z-level soft key. Ui-2 A low with high going pulses every
1ms.
Set Z-level as shown in
table 6-22. Take mea-
surements
as shown in
table 6-22. Values shown in table 6-22.
Table 6-22. Z-Axis Driver Functional Check
ZL-2 ZL1 Z2L-0
CR11 CR12 CR13 Qé Q5* Q5*
Z-level Anode Anode Anode Emitter Base Emitter
2V Low Low Low -0.6V 2.6 Vdc 2 Vdc
4V Low Low High - 0.6V 4.6 Vdc 4 Vdc
6V Low High Low -0.6V 6.6 Vdc 6 Vdc
8V Low High High -0.6V 8.6 Vdc 8 Vdc
10V High Low Low —-0.6v 10.6 Vdc 10 Vdc
12V High Low High - 0.6V 12.6 Vdc 12 Vdc
14V High High Low - 0.6V 14.6 Vdc 14 Vdc
*DC level = 1V with low
going pulses.
6-14
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Table 6-23. Keyboard Troubleshooting

Fault Setup Check Results Desired
No response from any or all RN1-1,
front panel keys. RN2-1. + 5V.
U32-2, -4, -6,
-8, -11,-13,
-15, -17. A high.
U33-6, -8,
-11. A high.
Press any key. Verity appropriate pin on U32 or
U33 goes low.
LCD viewing control not N/A J12-11 Voltage goes from approximately

functional.

— 1V to + 2V as viewing angle con-
trol is adjusted from full down to
full up.

Table 6-24. Control Knob Troubleshooting

Fault Setup Check Results Desired
No response from knob Spin Control knob U34B-5 and Alternating between high and low
when adjusting all u34C-9 and 90° out of phase with each
parameters. other.
Q1 collector | A high with low going pulses.

Table 6-25. Liquid Crystal Display Troubleshooting

Fault Setup Check Results Desired
Display blank or totally Reset. J10-3 Voltage swing from approximately
black. Display characters — 1V to approximately + 2V as
unintelligible or not updating. LCD viewing control is adjusted
from full down to full up.
J10-4, -5, -7,
thru -14. No stuck bits.
J10-6 Low and then pulses high when any
key is pressed.
6-15
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6.3.2 Microprocessor and Main Memory

Generally, whenthe instrument is totally nonfunctional,
i.e., display is unintelligible, random waveform data or
no output, the problem s in the microprocessor section.

However, before beginning to troubleshoot this section,
check the appropriate dedicated circuits for correct
operation. Detailed reading of the circuit description is
also very helpful before attempting to find and correct

a problem.

Table 6-26. Microprocessor and Main Memory Troubleshooting

Fault Setup Check Results Desired
Nonfunctional operation N/A u30-3
(XTAL2) 4 MHz, sinusoid, approximately 0 to
4vV.
U30-21
(VvDD) >4.5 Vdc.
u30-7
(STBY) A high
U30-6
(RESET) A high
U30-5 (IRQ) A high
U30-4 (NMI) [ A high
U30-40 (E) 1 MHz at 50% duty cycle.
U30-39 (AS) 1 MHz at approximately 30% duty
cycle.
U30-22 thru
-38 No stuck bits.
uit4-2, -5, -6,
9, -12, -15,
-16, -19. No stuck bits.
u37-7, -9,
-12, -14, -16,
-18. . No stuck bits.
U46-2, -5, -6,
9,-12, -15,
-16, -19. No stuck bits.

5V SUPPLY

U30 PIN 6 (MR)

Figure 6-4. Power Off Reset Timing

6-16

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

5V —mm - m———
+5V SUPPLY
OV == = comm—
|
|
|
HIGH == e e
U30 PIN 6 {(MR) I 1.4V
LOW ---
=70 ms

U30PINS88&10 HIGH=====mc=mmmmmmaoo

|
!
I
|
|
|
I
|
t
|
|
|
]

IAANOOAAAAXXY
OVROQOOO0
MICROPROCESSOR MODE XA ERRAXXXR
) 0000\
CONTROL '0,0‘0.0’0’0’0’0’0.0.0’
LOW ’A‘A’A A’A’A’A’A‘A‘A’A’A
>150 ns ——l l--—
Figure 6-5. Power On Reset Timing
If the address and data busses appear to be functional, If stored waveforms and instrument settings are not
the problem may be in the reset and mode setting cir- retained when the instrument is powered off, check the
cuit. The correct reset timing is shown in figure 6-4 and battery backup supply. Turn off the instrument and check
6-5. CR3 cathode (BBV) for > 2 Vdc.
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Table 6-27. Communication Option 001 Troubleshooting

Fault . Setup Check Results Desired
Non-responsive, in whole or Cycle power and reset
in part. instrument. uz-3, -5, -7
thru -14, -37,
-38, -39. No stuck bits.
U2-6. 1 MHz.
U2-4, -16,
-17,-18, -21,
-22, -23, -25,
-26, -27, -29
thru -36, -40. | All high.
Connect instrument to
IEEE-488 controller. Set
controller in loop that
“talks to’" and ‘‘reads
from’ the Model 75. As
part of loop, generate a
programming error
(A10l) and then serial
poll the unit. U2-21 and Both high.
NOTE: Figure 6-6 shows | -29.
a sample program u2-22. A low.
written on a Wavetek u2-40, U3-1
Model 6000. thru -9, -12
thru -19,
U4-1 thru -9,
-12 thru -17. No stuck bits.
Logic levels
on bus side
of U3 and
U4, Typically O to 3 Vdc.
10 DO

20 WRITE @709:"A10!1"”
30 READ @709:A
40 STATUS @ 709:SPOLL

50 LOOP
60 END

Figure 6-6.

IEEE-488 Sample Check Out Program
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Table 6-28. Communication Option 002 Troubleshooting

Fault Setup Check Results Desired
Non-responsive, in whole or Reset. Uu1-6. A 2.4576 MHz sinusoid, approxi-
in part. mately O to 5V.

uit-7. A high.
uU1-23. A low.
u1-9, -11,
-13 thru -22. No stuck bits.
Set baud rate switches
as indicated in table
6-29. ui1-4. The frequency shown in table 6-29.
Connect instrument to
RS-232-C controller. Set
controller in loop that
“writes to"” and ‘‘reads
from’” the Model 75. U1-2 and -7,
NOTE: Figure 6-7 shows | and U3-8. No stuck bits.
a sample program u3-8. Logic levels £12V.
written on a Wavetek U3-3 and -6. Both are +12V.
Model 6000.
Table 6-29. Baud Rate Generator Functional Check
Baud Rate SW1-1 SwWi1-2 SW1-3 SwW14 Frequency
19,200 Open Closed Closed Closed 307.2 kHz
9600 Closed Closed Closed Open 153.6 kHz
4800 Open Closed Closed Open 76.8 kHz
2400 Open Open Open Closed 38.4 kHz
1800 Closed Open Closed Open 28.8 kHz
1200 Open Open Closed Open 19.2 kHz
600 Closed Open Open Closed 9.6 kHz
300 Open Closed Open Open 4.8 kHz
200 Open Closed Open Closed 3.2 kHz
150 Closed Open Open Open 2.4 kHz
134.5 Closed Closed Open Closed 2.1 kHz
110 Open Open Open Open 1.7 kHz
75 Open Open Closed Closed 1.2 kHz
50 Closed Open Closed Closed 800 Hz
6-19
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10 DIM A$*60

20 SET @5:HVAL ('8E4F")
30 WRITE @5:"!”

40 DO

50 WRITE @5:"XT3 17"

60 READ @5:A%

70 LOOP

80 END

ISET UP INTERFACE
!GO TO REMOTE

Figure 6-7. RS-232-C Sample Check Out Program

6.4 TROUBLESHOOTING INDIVIDUAL COMPONENTS

6.4.1 Transistor

1. A transistor is defective if more than 1 Vdc is
measured across its base emitter junctionin the for-
ward direction.

2. Atransistor, whenused as a switch, may have a few
volts reverse bias voltage across the base emitter
junction.

3. Ifthe collector and emitter voltages are the same,
butthe base emitter voltage is less than 500 mV for-
ward voltage or reverse biased, the transistor is
defective.

4. In a transistor differential pair (common emitter
stages), either their base voltages are the same in
normal operating condition, or the one with less for-
ward voltage across its base emitter junction should
be off (no collector current); otherwise one of the
transistors is defective.

6.4.2 Diode

A diode (except a zener) is defective if there is greater
than 1 Vdc (typically 0.7 Vdc) forward voltage across it.

6.4.3 Operational Amplifier

1. Generallythe “ + " and* — " inputs of an operational
amplifier will have less than 15 mV voltage difference
when operating under normal conditions.

2. Whenthe output of the amplifier is connected to the
* =" input (voltage follower connection), the output
should be the same voltage as the ““+ "' input
voltage; otherwise, the operational amplifier is
defective.

3. Ifthe output voltage stays at maximum positive, the
““+ " input voltage should be more positive than
“~" input voltage, or vice versa; otherwise, the
operational amplifier is defective.

6-20

6.4.4 Field Effect Transistor (FET)

Nomeasurable gate current should be drawn by the gate
of an FET transistor. If so, the transistor is defective. Gate
to source voltage is always reverse biased under a
normal operating condition; e.g., the source voltage is
more positive than the gate voltage for 2N5485 and the
source voltage is more negative than gate voltage for
a 2N5462. Otherwise, the FET is defective.

6.4.5 Capacitor
1. Shorted capacitors have 0V across their terminals.

2. Open capacitors canbe located (but not always) by
using a good capacitor connected in parallel with
the capacitor under test and observing the resulting
effect.

3. Leaky capacitors will often have a decreased
voltage across their terminals.

6.4.6 Logic Levels

Table 6-30. Logic Levels by Family
(Except Where Otherwise Noted)

Logic Family Min High Min Low
74HCxxx 3.15V 0.9v
74HCTxxx* 3.15V 0.9v
T4ASXxXxX 2.0V 0.8v
74LSxxx 2.0v 0.8v
74Fxxx 2.0V 0.8V
4xXx 3.5V 1.5V
Microprocessor and 2.0V 0.8V
Memories

*Inputs match 74LSxxx levels and outputs match
74HCxxx levels.
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ADDRESS KNOB AND
out
MICROPROCESSOR HOLD
A AND S8 LOGIC
END OF WAVEFORM ADDRESS SELECTOR CONTROL (ARBMEM) MEMORY RANGE SELECTOR
WAVEFORM ADDRESS (FRBIT3-FRBIT1) [0 ) RETURN
CONTROL SELECTOR 20 mHz TO 2 MHz
(COAD) 13 BIT ADDRESS BUS (ADR1-ADR13) SERD SAMPLE CLOCK
WAVEFORM FREQUENCY (NTREF) | o) Rer
ADDRESS (PB1-PB11) SERC SYNTHESIZER IN
WAVEFORM ‘ KEYBOARD FREQUENCY ENABLE
8LCD (PLLE) | Nrer
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60 Figure 6-1. Troubleshooting Block Diagram
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7.1 DRAWINGS

The following assembly drawings (with parts lists) and
schematics are in the arrangement shown below.

7.2 ERRATA

Under Wavetek's product improvement program, the
latest electronic designs and circuits are incorporated
into each Wavetek instrument as quickly as development
andtesting permit. Because of the time needed to com-
pose and printinstruction manuals, it is not always possi-
ble to include the most recent changes in the initial

DRAWING

Instrument Schematic
Instrument Top Assembly/Parts List

Chassis Assembly/Parts List

Front Panel Schematic
Front Panel Assembly/Parts List
Keyboard Assembly/Parts List

Rear Panel Assembly/Parts List

SECTION
PARTS LIST AND SCHEMATICS

printing. Whenever this occurs, errata pages are pre-
paredtosummarize the changes made andare inserted
inside the shipping carton with this manual. If no such
pages exist, the manual is correct as printed.

7.3 ORDERING PARTS

Whenordering spare parts, please specify part number,
circuit reference, board, serial number of unit, and, is
applicable, the function performed.

The number etched into a PC board is the board part
number. The assembly (PC board and components on
the board) part number is stamped on the board.

DRAWING NUMBER

0004-00-0366
1000-00-0366

1101-00-1774

0103-00-1775
1206-00-1775
1208-00-1376

1206-00-1776

Microprocessor/ARB Memory Board Schematic
Microprocessor/ARB Memory Board Assembly
Microprocessor/ARB Memory Board Parts List

PPL/Waveform Board Schematic
PPL/Waveform Board Assembly
PPL/Waveform Board Parts List

Power Supply/Parts List

Power Supply/AC Primary Schematic
Power Supply Assembly/Parts List
AC Primary Assembly/Parts List

GPIB Option Assembly/Parts List (Sh 2 Only)
GPIB Option Schematic
GPIB Option PCA Assembly/Parts List

RS-232-C Option Assembly/Parts List (Sh 2 Only)
RS-232-C Option Schematic
RS-232-C Option PCA Assembly/Parts List

Scans by ArtekMedia © 2006

Downloaded from www.Manualslib.com manuals search engine

0103-00-1389
1100-00-1389
1100-00-1389

0103-00-1456
1100-00-1456
1100-00-1456

1101-00-1771

0103-00-1113
1208-00-1772
1208-00-1119

1000-00-0426
0103-00-1678
1100-00-1678

1000-00-0427

0103-00-1677
1100-00-1677
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THIS DOCUMENT CONTAWS PROPRIETARY IFOR
MATION  AND DESIGN. AIGHTS SELONGING 10
WAVETEK AND MAY NOT 8€ AEPRODUCED FOR ANY

REASON' EXCEPT  CALIBRATION, OPERATION. ANO.
WAINTENANCE WITNOUT WAITTEN AUTHORIZATION.

MODEL 75
ARBITRARY WAVEFORM
GENERATOR
1000-00-0366

Al

PART

é

AlLAI IA\ A2 lAI A3 IM A3 AL
ASSY, ASSY, ASSY, -
CHASSIS TOP COVER BOTTOM COVER BOTTOM COVER
1101-00-1774 1201-00-1114 1206-00-1301 1201-00-1136

LvAl A3 lAI AL A4 IAI Al A5

PCA, PCA, ASSY,
UPROC/ARB PLL/WAVEFORM CABLE KIT
1100-00-1389 1100-00-1456 1207-00-1777

OUTLINE DRANING 0002-00-0366
SCHEMATIC, INGTRUMENT | 0004-00-0366
CAL PROCEDURE 0004-00-0366

ACCEPTAMCE TEST
SPECIFICATIONS

ALALAL ASSY, CHABBIB-75 731774

ASSY, TOP COVER 21-1114

ASSY,
FRONT PANEL
1206-00-1775

ASSY, BOTTOM COVER | 1206-00-1301

)

INSTRUCTION MANUAL | MANUAL-73

HODEL 73 auIcK 73-0431
REFERENCE QUIDE

IAH\\A2PL IAIAIAZA
s PCA ASSY,
AC PRIMARY POWER SUPPLY FUSE COVER
1208-00-1119 1208-00-1772 1201-00-1585

ASSY, FRONT HOUSING PCA,
ENCODER KNOB (SCREENED) KEYBOARD
1201-01-1731 1201-00-1778 1208-00-1376

ALALALAZ Al lnw A1A4

SUBASSY, PCA,
FRONT HOUSING DISPLAY
1201-00-1702 1208-00-1874

10-321/2 TRS PLPE 18

%

SCREW, TRUES MD, CAD
1. PHLPE, 10-32K1/2

ASSY,
REAR PANEL
1206-00-17/6

nseRT 101-18

cARTON 101-184

IR I Hiig
§§§ 3 53§38 §§33§%
H

1000-00-0366

PUR CORD 4001-80-0003

AVALA2 ALAL
IBASSY,
KEAR PANEL
1206001863

TRANSFORMER

HEATSINK BRKT
1204-00-0061

1206-00-2251 WaveTex e ASSEMBLYNO. 1 000-00-0366 ey
| b 73 ansrrasny waverom
PARTS LIST SeRaron

]
A B A A vaocE ,\,,f VAVETEK ...
+ MODEL 75
ARBITRARY WAVEFCRM
CFNERATOR

s
WAveTex pRocEss

NOTE_ UNLESS OTHERWISE SPECIFIED __¢_

- N BN I I BN B I BN B B B B BN B B B B .
2
[)
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THIB DOCUMENT CONTAWS PROPRIETARY WrOM.
MATION DENGH' WIGHTS SfLoNGING TO
WAVETEX AND MAY HOT 8¢ AEPRODUCED FOR ANY

EXCEPT CALSRATION, OPERATION. AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

@)

1. SEE 0004-00-0366 FOR INSTRUMENT SCHEMATIC.

NOTE. UNLESS OTHERWISE SPECIFIED

2. REFERENCE DESIGNATIONS DO NOT APPEAR ON PARTS.

l_AJ 4946,
HENEXZED

1101-00777% |B]
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THIS COCUMENT CONTAWS PROPRIETARY IPOR.
MATION' ANO DEBIGN® MIGHTE SELONGNG TO
WAVETEK ANO MAY NOT BE REPRODUCED FOR ANY
CALIBRATION. OPERATION, AN

WTHOUT WAITTEN AUTHORIZATION.
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L ——a

EREND

Sw2 Sw3 Swa
I I T

11 17 17

o

%)
=
a

H

PCA, KEYBOARD
1208-00-1376

g
H
H

H

PB3 €—ro

PBAE—+Fo0

ms(—:ﬂ’*@ m
ves <o H [Fowo]
Pa‘ré————:zHé [ReTuRN]
rmo <2 Hg (PRamieres]
mH:gHﬁ [STore]
[eoT]

PBIO %:2 H

PBIl €——f—0
-

1206-00-1775

ASSEMBLY, FRONT PANEL

PCA, DISPLAY
1208-00-1874

SEE DETAIL'A

DDDDDDDDDDDDD@DD
0000000000000000

o o Joard]

PETETTE

I EE Il I BN Iy EE B BN BN S B BN By BN BN B B =N
¥
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Y
ToP12 To P10
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ey = v Joare] aw

REASON' EXCEPT CALISRATION, OPERATION. AND
MAINTENARCE WITHOUT WRITTEN AUTHORIZATION.

3)

==-=“”©r =~ & &
O EB

@ ® b= o

-

(g}

[

1206-00-1775 [ —

N e R E=E == = O] e
L / | =
H
Aq—l
LOCATE ON FRONT HOUSING
B ALIGNMENT PINS
(REF) e
e (REF) REFERENCE PART oR MAVETEK NO. arver
ore ScremaTIC, FRONT wK s
e
B ASSY, ENCODER WNoD | 20-1731 wix | 120100-1701 | 1
‘ ) e — 2 asey. enowt sova, | 73-1778 wik | 1201-00-1778 | 1
sz a Pa. KEYBOARD 20-1076 wik | 1208-00-1378 | 1
\\\ . vca. DIspLAY BD 21074 wik | 1208-00-1674 | 1
%: (REF) B KEY PAD STRIP 21-6230 WK | 1400-01-6200 | 1
A 6 KEYPAD STRIP HOD Wk 2
®EP 9 7 W 1400-01 6230
7 , Sceu, SELF TAPRING | 4-24 % 1/ emct | 2000-22-4102 | 3
4 TYPE B, PAN CROSS
7 RECESS. 4-2ax /4
wowove AT oy o o
AND BREAK SHARP £0GES |AMY TAL M/ ;
A DeTAL B oo M 1) VAVAVETEK .or v -caronns
TR s bl fos-[Frrie
SCALE:

—& ki A SSEMBLY,
[ — P -
I FOR ASSEMBLY INTERCONNF CTION 1 [ —— ot AwaLEs Y FRONT PANEL -75
INSTRUMENT SCHEMATIC €403-00 ¢ i

NOTE: UNLESS OTHERWISE SPECIFIED ——

B RS 7

8
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THIS OOCUMENT CONTAWNS PROPRIETARY WFOR-
MATION AN OESIGN. MIGHTS BELONGING TO
WAVETEK ANG MAY NOT BE REPRODUCED FOR ANY
REASON EXCEFT  CALIBRATION, OPERATION, ANO
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

RI

oo

FRONT VIEW

we
INSTALL ON
REAR SIDE OF

1. SEE C103-CC-1/01 FCR SCHEMATIC

NOTE UNLESS OTHERWISE SPECIFIED

-A

SECTION A

nev won v [oare] we

REAR VIEW

SWI
(REF)
L
REFERENCE [ wor | waveTex wo. | aTv/er
1 PEB KEVBOARD wix 1
Rt L Wik 1
a1 ITCH, ROTARY Wi 1
e CABLE, FLEXIBLE FLAT | 1-88663-9 we | 6001-60-0008 | 1
.30 PN
RIMOVE ALLBURRS

1208-00-1376| A

AL

AloSneAx Stamy toces| AcTALMAUG |-

WAVETEK ...ove-curenme

Fwver ofwerm
wAveTex rrocsss X 2010 s
00 NOT SCALE DWG
Soae
2/1

eyt oo

“ohs g5

TOLERRRCE T

TS
iSE SECIFIED
“ANGLES 1

e

PCA,
KEYBOARD BOARD

HE I BN BN &N BN BN B BN B S BN B BN EE Iy e am ..
¥
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YTHOUT WRITTEN AUTHORIZATION.

1206-00-1776 | —

c @ © o o
(5)
(10)
> e
nerenence pant oescarerion | cmto-meon-part0 | wor | uaverex no._{ arvrer
'm ;Nﬁ.n REAR, SCREENED, 7 | 73-8720 wWTK 1400-01-8720 | 1
SIGNAL | FROM TO COLOR
= I T [T 2 s, B oRoD | 73-a743 wix | 1e00-01-8745 |1
REFIN 327 |31, PN Z |WHT/RED a cover pLaTe 27593 wmn | 1400-01-9633 |1
REF OUT J28 P3I, PIN 3 [ WHT/ORN A CONN BNC KC-7946 KING 2100-01-0002 | 3
B HOLD J2a__|P3l, PIN 4 | WHT/YEL s souver Lo 1o s | ato0-oeoorz |1
RETURN | 025 | P3), PIN 5 | WHT/GRN . RIvET. P, PLASTIC | SR 4030 RicH | 2moo-12-000s | 2
ZANS | J26 |P3), PN 6 | WHT/BLU 4 VAR, SO DER 200 sy | 2800-27-0008 | 10
e
WaveTexk SR saou-00-1778 g
PARTS LIST ass, REAR PaNEL -
eace 1

MDA sans toces A TALMADGE ['25s] \AANEETEEI 1o veee - coreres
. AR
T e ASSEMBLY,

2. WIRES & CABLES OBTAINED FROM CABLE KIT 1207-00-1777. e
1. FOR ASSEHBLY, INTERCOMVECTION SEE INSTRUNENT SCHEMATIC FET— S, REAR PANEL
OO NOT SEATE DR
NOTE: ULESS OTHERWISE SPECIFIED e
FULL

) 7 6 5 * 4 3 ] 2
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I o  [or] =
I CONTAIS PROPRIETARY IFO.
Kot g e ]
AT S AR, SR SN 9 ]
TANTENANCE WITHOUT WA TEM AUTMORLIATION, |l 72% ! [T
[ i 1 ;T T ) T T T T TTTT e POWER & GROUND
| J6 [ ) J10 | | J14 | J16 | TABLE
I D | TO PLL/WAVEFORM BO | ) toorspLay ! | TOBREAKAWAY BD | : 0 CoMM BOARD | -
- | REFERENCE
| mowBITe = > | | ono—>1 ! | B>t | M—>1 (s ¥ ] oD
| swBIT2 —>2 | ) 5—>2 | ' 5—>2 | 15 —>2 m 5
| | A=l .= w3 E el
! {2cs) ADRO b - u3 " 7
| meiweITs —>s | ey EECR, [ (262 BC1 —>5 | | weRA—>s 7] m 5
I s WBIT6 —>6 I ey DE—>6 | (282 BC2 —>6 | | e E—>6 U5 1 7
| woweIT? —>7 | | A0 —>7 ! | (282) BC3 —>7 (285) IRQ —> 7 U6 m >
| GOWBITE —>8 | | ey —>e | X o1 aD0 —>e | ' e >0 | i 7
] | GeSINBIT9 —>9 @B AD2 —> 8 | 201 ADY —>9 | I e apa—>9 | ] m 7
| DEIWEITIO —>w0 1 e AD3 —S 10 | ! t201) AD2 —>10 | | @ ADS—>10 | 0] m o
l BeSNBIT —>11 1 s D4 —> 11 | @1 AD3 —>11 | | wsADE—>1 o m o
| oS WBIT12 —> 12 | eosaps—> 2 ! | o) AD4 —>12 | | o A7 —> 12 s . :
| es)STBIT —>13 | | GosiADs—> 13 | ' 2c1) ADS —>13 2cs) ADRO —> 13 | Uid
| PESSBIT—>u | | s AT —> 4 | ec1) ADS —>>14 | ! s ADRL —> 14 | Ui5 ? ’70
l , mwmrr—>s L TR - ! ec1) AD7 —>15 | | 2cs) ADR2 —> 15 | U6 » 10
GND —>16 ) | We-19) CLK —>16 | | ey COMR —> 16 | U7 F o
| (8 EB —>17 | | (306)BCEN —>17 | | BAD0—>17 uig 16 8
c | OND —> 18 ) CONSTOPOK —> 10 | s ADI—> 10 19 m 0
| (306) CLK —>19 | \ we-15/TRTGHASK —> 19 12ce) AD2 —> 19 | —’—2 ~ -
X 6ND —>20 | P-4 MANHOLD —>20 | | e AD3—>20 | 023 5 8
———————— | Pe-ISLOPE —>21 | L ___3 it :s 2
e — = —f—— i m—— - ! ?nl 5 16 )
' ' ! | J12 | ! @2 L0B0 2 U26 20 10
! J8 I (242 LDBY —>24
| | ! ! ! a2l LDB2 —>25 | u27 16 ]
TO PLL/NAVEFORM BD | TOKEYBOARD | ! 282 LDB3 —>2 | e . .
! ono—>1 | (3¢1) CPRE1 —> 1 | @2 084 —>27 | U29 16 [
e ! 180 SERD —>2 | ! eencepez —>2 ! | 212 LOBS —>28 —us2 £ T}
| 6ND —>3 | | enpeg —>3 | | (2A2) | g6 —>29 ! U33 2 10
(288) SEAC —> | ey PRI —>4 | @087 —>n | 000 e e e e e e u34 1 7
! w05 ! | cPB7—>s5 ! ﬂrzﬂ’e»: | ! P4 ! 5 1 z
| I (3c1) PB6E —> 6 | | U36 16 8
287) PLLE —>6 [ 1 (7)BURCOAD —>32 | ! FROM POWER SUPPLY
I 6N —>7 | (3c1) PB10 —> 7 | (2A210UT2EN —> 33 | I Ug7 20 10
1 87) ANLE —>8 | I peupes—>e | \ AAOUTIEN —> 34 | | —>m 6ND—> b1 | use 1 1
I N0 —>9 | ! o —>9 | @RI0UTIEN —> 3 | S M —> e | 39 0 | w0
| 6ND —> 10 | GeIDDH—>10 | ! 1 | —> M We20SLOPE —> g [ uso 16 s
B (AIBURLOAD —> 11 | j WweaD—>u, T TTTTTTTT | (¢ ATS —> e Wi4-20FANFOLD —> a4 | [ uet 16 )
! @IPCLK —> 12 | | o> | 5> N0 —> s | - F )
| A6TPOINT —> 13 | (ac1) PBS —> 13 +5—> a5 GND —> 86 | U3 16 )
l | (308) SYNC IN —> 14 | I eenpBa—>ua | ! 5 —>wn (7 §TOP —> &7 Ua4 20 10
’ | wie-19 TATGHASK —> 15 | | PRI —>15 | | HE—> s (AIARB RN —> 8 | U5 20 10
(06) STOPOK —> 16 | eupB2—>16 [ > 6ND —> 89 [ U6 2 10
I ! 7 FRBITI —> 17 | | EeuPBl—>w | —S 6ND —> 810 | [ ua ) 10
| | E L J 1 1] 14 7
1287) FRBIT2 —> 18
| @7 FRBITY —> 13 | ! > ! I75] 2 | w0
— 20 16 8
l | (06IND LOAD —> 20 | v =l - Eﬁc'; “ .
+5
A. RAM MAY BE EITHER HM6116LP-4 "Ll 4
OR HME264LP-15 OR THEIR o
l EQUIVELENTS. SEE PARTS LIST. o ™00
FOR 6116 TYPE INSTALL JUMPER E1 TO E3. b v
FOR 6264 TYPE INSTALL JUMPER Ei TO E2.
4 L‘A‘Plﬁ"lﬂs VALUED IN MICROFARADS ,f?/ i
orsn o | A neax seahe toces| A TARR | ™
I A 3. RESISTORS. VALUED IN OHMS, 1/BW. ol wloelolaol ol wlol sleolel ileolal al oi LI I WAVE TEK ... ouc-curomms
2. FOR UNIT INTERCONNECTION, SEE o ST.3T.8T.0T.8 8 8 8 8= 8 8= 8 &= 8= S % CHEGORY] B
NSTRUMENT SCHEMATIC 0004-00-0366. T 3O TaO Tuo TsO0 TaO Ty TeOTaC T TaC TuC TuC TaO TaC TuC Tol S SCHEMATIC,
b POREHX Wi aSsewBLy mtrERencE $ = Temesm=—|  UPROC/ARB BOARD
DESIGNATION A3. wAVETex pROCESS. X oy Avares
[ ——— DoNorsEmEONS "5103-00-1389
T
1 7 6 5 4 3 2
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v Joure] wr

NOTE. UNLESS OTWERWISE SPECIFIED

MICROPROCESSOR

c2
[}

910-5

MAIN MEMORY

V148
V14-9
V14-10
V1411
V14-12

V14-14
J14-15

START
ADDRESS
PRELOAD

REWOVE ALLBURRE
AND BREAK SwARP £DGES

Ravenac

AR
WAVETEX sROCESS

=]

WAVETEK ...

TOUERANCE UNLEES

OTHERWISE SFECIFIED

ety

SCHEMATIC
UPROC/ARB BOARD

E2

0O NOT SCALE OWG
EC—
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I o v o] =
B i Rt BAE R
l R s Wi AR TN, WAVEFORM ADDRESS COUNTER
™ ™\ FRONT PANEL INTERFACE
vioc +5 Ll
D s 45 [ s 5 45 |
. (éﬁ}%@ uac o Joa u24 iR ues u28 u3ss X [ U32
o | Lay ) —;h CLR L Ph oA L CLR CLR | oE € 8 21; ,}
AS00 . h2) & 2
Tl e [ uisc Toolan mofisy | 10 Z::D Ao 3 PPy [y E 10 :::n Aco M. | ABCLE { 5 ™
l e ] woro)oo Jroodot- a1 e (20w o e o Cloe I =t
U8-14)— 8 (-1 W 2h oy FIN FI NP | |—AD6 14}
| G HC161 ¢ L HC161 b HC161 o G HC161 ¢ ) [-A0Z 12
UBE (289) SIATO_ 34, [} (2815181423, 7y (201)SIAIA_24, oA M4 (ogySIBI2 3, o Hi— i N
l te-s0y-STOPOK | 3| op-is @0 SEH e e | eenIRE4Tp ] 43—‘ (28n)SIAI8_4Tg Wl ) w i | a2 51 D ]
| T s G Bl e ) Bl O el 0 PR FEFFEEEF
| | e
1 , =" S L PRI
! \ WAVEFORM | SR — . f T —— ! KHCEAA‘E (2A2) TR
! usB 43 | ADDRESS || T e | , i i O s e et d
. | . 9% 1 E | | | u1g i I _us u23 \ ] E =2 on
| SET | SELECTOR + L1l ) ) e | Ay 17
C —4beox 0 | | e e Narrray
I | | s i '
266) 0 s j_‘l | 1 L HC157 L HC157 h—a02 7} )
. 1 Lanla, I i L waa 2|, aces L= T
| L — Y —‘——k U e B o
! ! i 4 - : | i3] - 12 73’ EE QE 8 § 8
| i i (B Dy ap— | L —a] a—h '
' | N I s E ) T O e ) C ] B 98577
) | [ TR | DAY 141 I‘ 3 221k ARSI B
| 1 a it 1 o -11‘ el N s, 44 o
. | L i 1| & o 5 5
[ ‘ = i gz F
| I uon ¥4 PREDS % :
! o ], tect) WAVEFORM MEMORY
. i Q & Heos
. |y 2y lelt U3 U16 {ce a =¥
STS PP _.lLr =] 87)
| ! @3 ucoo s LI £
' AN ; i oo o R
B | usa | — e FL " as08| B
d | &
: 8 QHcos _,...._b"'m, s NE - s B
l | i ) % C19 ﬁ 910-6
| 02”7 &
T coad’
'
| ut? o’ 3 ) i
TN cs2 we (22 ) !
e LE264LP-15
DIR (AB) a0 HO
e = . At
l —2 % R ——— 7Y 2
i wox
3] B4 - 1/04 s =
— 5 1/05 q ] WAVETEK
I ] e = ey
~ Y e e L] = SCHEMATIC,
I RN FEEEEL ii Pk SEweEZ| UPROC/ARB BOARD
- [ p— BN 3 3 eprotsoatons =% 95 10103-00-1389 [ £
. e ‘ 7 I 6 | 5 [ 4 3 2
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ey =) o Joare[ am

BREAKAWAY BOARD

BURST COUNTER ! T“"
PRELOAD e

u49 Tl

1

—2]

4

Iy

BURST COUNTER U4z

J15-35; p CLK J15-17)-BCEN
© |

L HC374V‘

TO MAIN BOARD |
5 ->1
5 —>2 i
6ND —>3
N —>a |
w03 BCY —>5 |
w.ca BC2 —>6 |
w.ed BC3 —>7 |
0 A00 —>8 |
s ADY —>9
c8 AD2 —>10 |
(c8) AD3 —>11 |
8 AD4 —> 12 |
(c8) ADS-—}iSl
(cal ADE —> 14
©0) AD7 —>15 |
uel CLK —>16 |
©5) BCEN —> 17 |
|
|
1
|
|
|
1
1
1
1
|
|
|
|
1

1
n)

45

L US1
CLR

—n Lo
Y

an

A0
LoD HC16:!
pol o
o 5 12 X
ax [} 571 ac2l 1

i

iviiifi

i

B 111
i

eegeecce

8
=

L o
N

4

|

|

|

|

|

|

Jis-a)-A00 1 |

ss-g)-ADL |
915-10)-AR2

J15-11)-A03 1 !

J15-12)-A04 1 |

J15-13)—A0S I

" u15-14)-A0E |

> 15-18)-— A7 |

|

|

|

I

|

|

|

|

|

|

|

|

|

84 STOPOK —> 18
84 TRIGMASK —> 19
184 MANFOLD —> 20

84 SLOPE —> 21
NO CONNECT —> 22

6 LDB0 —> 23
®6) LDB1 —> 24
®6) LDB2 —> 25
86) LDB3 —> 26
6) LDB4 —> 27
88) LDB5 —> 28
186) LDB6 —> 29
6) LDB7 —> 30
o E—>31

os) BURLOAD —> 32

186) QUT2EN —> 33

(cs) QUTIEN —> 34

06) QUT4EN —> 35

SREE |

F
e

A Lap

8%

(15-33
[=
@
©

1
i
R | ua4
12
A1

8
3333 E
Jis-18
e
BE8

3
I

WAVETEK .. ....cooom

== SCHEMATIC,
e s, | UPROC/ARB BOARD

0 ANGLY

== -
[eogrersentons =%5  [75103-00-1389 [ £

=g
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oare] e

s cocumENT coTams mormiTARY WFOR ;/‘ .

o Kogr i gl ACANE
SAVELEx ANG uiShar o aiehoSuEeD FOR ANY i
Rkt Tipg i c7

e AT A R peld €T

D
“BREAK - AWAY* TABS FROM
BOARD AND ASSEMBLE AS
SHOWN IN VIEW
COMPONENT INSTALLATION
(2 PLACE!
S L v ., v
[ a1 1—1’_4’_ b:4 BURST SECTION 3 i
‘ a2
~ \ ﬁnwmo_wmonccﬁdn o an - o
h:4 3 b4 - . 5 3 | —
e 3
+ U L |
m‘qppmmgnnmﬂ » i
—-—————_‘_-_] L | (Typ)
[
&
Qs o o)
2 I B0
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w2y R /0 102,97 | ess0-2ITIF | aor-0a-zm |1 o Tans 2a%0s Fain | 4901-03-9080 | 1
s . veT. oY, 1. sV | 167/, 1/97630m wesr | 1300430813 | 1
T (o w3 " nes e 170w, 1230 9 | ROSO-209F e | e701-03-2092 | 1 wo 1 caceze nca | 7000-00-8200 | 1
o car.reT. Povy.. oo 1 | 167/ 03049710074 west | 1300-43-2010 | 1 et nez e3. e 1700, 12,2.018 | mes0-0011F ™ | ar01-03-30u1 |2 w 7 1 Lraieme LinTe | 7000-00-1002 | 3
0. 52 RaD LEAD -3
. " REn e 170w 10,3330 | Mess0-0a21F ™ | eror-co-zan |1 uio v 1c.LovorFsET/oIET | Lratsen vc | 7000-08-1100 | 2
' DRILL DA, PLL 1700-00-1438 wix | 1700-00-1a36 | 1 Lowrre
o 3 Res nes mes s /o132 | ms0-omar ™ | ar01-00-3020 |3 PERATIONL ML
e v WaveTe: e oy ey e ooy
WaveTex e 1100-00-1436 ° &3 ‘ 1100-00-1436 o WaveTex | Y™ 1100-00-1436
PARTS LIST | s mt uaverom 50 PARTS LIST | oo i waverom 30 RIS UST | A% L waveromn 30
e 2 race o | e o
Toove KL s [ =
T ] T
e
— PARTS LIST
R oTmtanist PiCRD ASSY, PLL WAVEFORM BD
Veren smocess oo o NG
OTROTSCRE BwG [T =
wore. umess ot
N . 75 ] 1100001456 rD
S 233381 smee o
BT T 7 T % 1
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(&

(REF)

!
T ]

o T [ome] o

4946, 7386

A
B[ 7459 Tar

(& [56e6[0.RT
[¥/e5ke| 4 27|

1101-00-1771
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ORIENT TERMINAL
T e SbOR i @ — o oENT T
~— 6
@_\ P3
E2 E3 ®
? (REF)
A A\ _\ / 7
A} i =
~ - T — VIEW D-D
_‘\ P2 (rve),
H TI
5 : ®
| ®
- YA N L o o
2 O00O0
m 12 3
W w3
| ABEL INSTALLATION nerenence pant vescnreTion | onso-mon-eanrso | weon | wwverex .| arvier
roe soemric. e e | 0109-00-1113 wix | otos-c0-1113 | 1
2 1204-00-0061 vista | 1204000061 |1
(MAX) a 31776 wix | 1206001776 | 1
1/32(MAX) . 21-1119 wi | 1208-00-1119 | 1
1 s i wik | 1ace-00-1772 | 4
> S ¥ . esr-t400 wi | aoo-or-1400 | 1
= B 21400 wik | 1400-01-4m00 | 1
=] (REF) 10 a1-6m10 wik | 1400014910 | 1
L Go)wen “ cwa-svs0 wik | 1s00-01-ev30 | 1
' 1400-01-8163 wix | 1e00-o1-a16 | 1
DETAIL B e 23-8463 wTK 1400-01-8463 | 2
o ’ 1400-02-2080 wx | 1400-02-2080 | 1
1 Tas 0uIcK Discowmect | 42624 we | a00-os-c0us |1
" Fuse.aren 250,85 | 313,978 Lirey | 2400-03-0000 | 1
1 [ pu cmct | 2800-13-6100 | 1
DETAL B I scnew, smr Teene | 0-10 x 172 emet | awo0-za-az08 | &
SCALE 2/! .
1 scneu, a-soxs/a. ey | 440 3 178 cme. | 2000-za-a108 |
n scneae wak rLaT | 6 oae ruar wasn | ot | zsoo-ae-soco | 4
LOCATE AND ORIENT. 17 WASHER, FLAT, FIDER, 86 | MS39336-136 com 2000-20-4000 | 4
LABEL AS .SHOWN 18 %nlbb-lllk 174 6-32 X 1 1/4 cmrcL -20-6120 | 4
w0 o6 Lockuamen. PLATED | ssonu cmc. | 2800-42-8000
2 scenry 100 ve0 | 4-torosm Fik ome. | 2000-sa-s108 | &
ReGEsse-soxa/e
[VPAp——— g e ™
Wi WS - ARG Uor | sser, roven merirers 1010017 X
=EF
4, WIRES & CABLES OBTAINED FRON CABLE KIT 1207-00-1777, e SN 18 5Ehre Ano omen e
3. FR KSSELY INTERCIMECTION SEE INSTRVENT SCHEHTIC = L revigeiney e
I~ [MATERIAL
2. SEE 0103-00-1115 FOR SCHEMATIC. a5 VAC [P 1Y [ 32 (s [ —
- ON ACTUAL PARTS. DETAL'A 230 VAC (P21l mww!) | JZ (I mwll) | — by GRAY ASSEMBLY'
REFERENCE DESIGNATIONS DO NOT APPEAR } T 5 95 e 53— o POWER SUPPLY
oerail A Em—
BZ INSTALLATION
[T (IBVAL O 230VAC) /
] T = T - T 3 a T 2 I 2
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T

i
v = oare] we
THIS COCUMENT CONTAIS PROPRIETARY WFOR
ATioN AN OGN MGHTS ™
WAVETEX AND MAY NOY 8¢ EPRODUEED FON ANY
XCEPT  CALIBRATION, OPERRTION, AND
MAINTENANGE WITHOUT WAITTEN AUTORIZATION
RereRence ParT wor | waverex mo. | arver
v 16, 12 BIT HON D/A | ADSGSAUD woev | 7000-03-e301 | 1
COwERTER
us v 5C, 12-B1T vOLTAGE | AD7240W waoev | 7000-72-4000 | 2
DaC
w2 1 7eL1s 1 | 7000-78-1301 | 1
w1 1C. 3 TERMINAL NG 3| LiTRLOBACZ wec | 7000-79-0%01 | 1
REQUATOR
o Ic, TRIPLE 2 cHueL | cDaoamEN wc | 8000-40-3300 | 1
WkDERI
13 v1e V18 U9 REO.8 5TO SHET-STOR | CAO%BE nca | 8000-40-9400 | 4
16 w0 vas w, auao 2108 pos Wi 3
a1 kc.0uaD. 2 1eUT WD | cO7AMCTOO nca | 80oo-7e-0042 | 1
ws Fros. owerTon. x| m7avcos wc | 8000-74-0040 | 1
w2 ERO8/TTL. IWERTER, Hex | 7amcTOM 810 | e0oo-7e-0ee1 | 1
war 16 uAD 2-1hPuT o74as08 T | e000-74-ce20 | 1
POB-NAND GATES
ur w2 CTRIPLE 3 NUT | e7aas10 T | 8000-7e-1020 |2
o
w23 was 1c. 00 FLIP-FLOP | 7474 wr | 8000-74-7400 | 2
WAVETEK e o o e =
PARTS LIST assy.! pLL uaveroan a0 0000
Pace 7
REFERENCE ParT pescRiPTION ORIO-HFOR-PART-NOD wor | waveTEx w0, | aTv/PT
w2 onos. F/F DU Sk | maNc107 nec | 8007-41-0740 | 1
a9 vz cros. mux, s Tanc151 | eoor-s1-s1e0 |2
v w enos, 0/, ThI-8 0CT | 7AMCaTA | ecorsa-7es0 | 2
28 13 U34 V33 cmos. owT, DuaL 48 Dco | m7ancaso vec | 8007-43-9040 | 4
var I veo 7a8628 T | eoor-es-ae10 | 1
uis CMOS. XOR, QUAD, 21N | 7aNCEA wr | e007-74-9840 | 1
e CMOS, SYNTH, PLL FREQ | MC143133 wr | 8100-00-0007 | 1
nme ssony o, v
WaveTex i 1100-00-1436 o
PARTS LIST assY.| PLL uAvEFORN 3D
Pace o
| [[Fowove aesomms— o o
| | AN anicAx snane coats
oS e
g
PARTS LIST
[ ToteRawce pneess ASSY, PLL WAVEFORM BD

NOTE UNLESS OTHERWISE SPECIFIED

WAVETEX PRoCESS

Frmr——————1 _ oThtnwist setcirito
7 X000 ARGLES 1

S —
NOT SCALE OWG__[#oor 0.
L—‘uu( 75
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P (SHOWN IN 115V, Hi POSITION -

b il
DO NOT SCALE DWG
[Seace
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. e | oot L o

THERWISE SPECIFIED e REVERSE P32 FOR LO POSITION) | —— 21/22 IOIO3-00-7713 G
e o i e e o e = e —_—— — [Fee 23338 | sweer 1 of |

T LT:

] 7 6 5 4 4 3 2 1

l [ Digitally R ered by ArtekMedia © 2002-2006 5 C ¥ 4 3 2 | 1
- I o w o] o
THIS DOCUMENT CONTAWE PROPRIETARY INFOR- r4 [ B_|# 4668, 4707 _|AT [Yagslner,
koo CAND. DEMON M BELONGNG 10 / < #av28 o A
wAvrle AN“AV W':.‘““ oy :::V 15| 4.€.T]
T ENARGE WITWOUT WAITTEN AUTHORTEATION. D |#6028 AN Rfifs &.7:
E #7577 AT, [V1pe| 427}
[ F #7695 a7 [Tspier
l ° G #7784 07 ["BiA 2T D
\j3] [ nore For 230V Hoox-
1 ‘ UB INVERT CONNECTOR |
2 AS SHOWN BEL
! | S | P eoa00u 115, (MODEL 23)
Y 1208-00-1118 211221,
' 1 | :;2 m; | I ‘},’p 20 1208-00-1772 (MODEL 75)
s a—
| Sa 85— | 1
| =5 — | va-
. | 2 &= ~an 81 i 1
AzAz 7 s | SV <Az 82,
PCA AC PRIMARY = ‘-
1208-00-1119 | —8 H>— | —1<A3 B3>— 1
. < | 3’ 2;: | .f‘;sv DA ¢
0 Z -15v 8s
2.
|- iy ! o e
—————— ps- us- 4158 |"_ Lcg +15v o
(115 HOOK-UP) sy 88 >—
J2-  pz- AST! r <Aq 89
—_)) 1> Bk eep -15v <A10 B0 d
NC. 2 '-(
s WHT/RED A
ci |
Ne->a wur/m: 3 RED o1 aaP
l > {_—Z 5;_ 55— az o
TIP29
NC—> &) GRY. BLY. .
l 5 7 us:
NC.—>8> -
9> WHT/GRY BLYU. A1 Bl m
5"” e 5
0y A3 B3y —
' 1 GRN/VEL J_ \L"U l AY B >— ile
N cn + L——as 8s
B 1 g A oy Ao "‘a—%
g 7 81
g ) s B8 y—
3] CLN-L)
l N v l L 810}
eyl
e - IT%s T 1234
|
' /\ FOR FUSE P/N SEE | 932: ]
MODEL 21/22 - 1101~ OO EN 4
MODEL 23-1101-00-1703 | wh/eED gy |
MODEL 75-1101-00~1771 | | ! i
R1 AND R2 VALUES: | i 1
0510, v2W (MODEL 21/22/23) B
150, 1/2 W (MODEL 75) | S|
l | | '
| Bl | | [Femove At sonns—Jormm 0 .
AND BREAK SHARP E0GES |CHERMACK | 548 \AA
A 2, FOR ASSEMBLY " mTEncunNEmu W SEE TNSTRUFENT : : ATERAL T 4 WETEK e cwvons| A
SCHEMATIC . —— @ m . S
1, PRTIAL REFEREKCE DESTGUATION WY, PREFLX WITH - [ CONNECTIONS FOR TRANSFORMER | Do vleles CHEMATIC,
ASSEMBLY REFERENCE DESIGNATION A2, | &— WITH HI/LO AND 115/230V PRIMARIES | = ;g;rﬁmg;:wlw POWER SUPPLY
| 2= Whverex smocess oot A2)
I |
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DOCUMENT CONTAINS PROPRIETARY WFOR
DERGN  AIGHTS SELONGING
MAY NOT 8E REPRODUCED FOR
EASON EXCEPT CALIBAATION, OPERATION. AND
MAINTENANCE WITHOUT WAITTEN AUTHORIZATION.

o
anv

(Q1,Q2, vrR2)

1

«220%.025

_¥
ESEX-N l-—-

DETAIL A
(SCALE! NONE)

4, INSTALL C12 OBSERVING INDICATED POLARITY.

3. FOR ASSEMBLY INTERCONNECTION SEE. INSTRUMENT
SCHMATIC 0004-00-0366.

ed by ArtekMedia © 2002-2006

| 1

STANMP ASSY NO.
¢ Rev

e

INSTALL J4 §JS
(FAR si0&)

<]

NOTE POLARIZATION —/

E

J4,J5 (REF)

(TYP)

\\ see peTAL"A’

(Q,02,VR2 LEAD BENDING)

#7578

REFERENCE eaRT DESCRIPTION oRio-won-parT-N0 | wom | waverex wo. | arvier
N SCHENATIC,PuR SUP | 0103-00-1113 Wik | 0103-00-1113 | 1
e ASSY, MEATSING 73-2231 wik | 1208-00-2291 | 1
BRACKET
ey CAP.CER,.OINF. 1KV | GAP-103 cr. | 1300-01-0309
cit co AP CER MON . 1 30v | sR213€10020 avx | 1300-01-0420
23 +80/-20% RAD LD
.2
12 ¢7 ca cap.ELECT, 10w /23v | WmE 10763 nc | 1300-31-0002 |3
RADIAL LEAD, 8P .10
c2ca CAP. ELECT, 1000MF/50v | NRE 1000/30 nc | 1300-31-0203 | 2
RADIAL LEAD. 80 .30
cio AP, ELECT, 22000, 16v | NeE 2200716 nic | 1900-32-2201 |1
RADIAL LEAD, 8° .30
cacs CAPLELECT. 4. 7HE/30V | ULBIHARTH nicn | 1300-34-7903 | 2
RADIAL LEAD, 8 . 10
2 PoER suPPLY BD 211118 wi | 1700-00-1118 | 1
o) com (20 PIN) evcioonTs swin | 2100-02-0129 | 2
) Co.HEADER 3 PIN | 102202-2 ae | 2100-02-0143 |1
£ COMLHEADER, 6 PIN | 6400%8-6 we | 2100-02-0170 |1
a aser 13477018 nor | 2800-11-0013 | 3
me P nev
WaveTex 1208-00-1772
PARTS LIST PCA, POMER BUPPLY A
race 1
RerERence PaRT DEBCRIPTION OR1o-wroR-PART-NO | wom | waveTex Mo | arv/et
. 1123-0408 avoeL | 2800-12-0011 | 2
s 2 x a8 emcL | 2800-z2-a162 | 3
. UASHER, FLAT, 4(.209 | NASG20—4 cmeL | 2800-26-4001 | 3
o)
7 44 LOCKUASHER, PLATED | w4sRLY cmcL | 2000-42-4000 | 3
s INSULATOR(T0-220) chome. 3
R 2 RES.CAR, 1/2, 5%, 1.5 | RC-1/2-1R3Y sTkeL | 4700-25-0199 | 2
R van1sTOR 4699-00-0043 Wik | a799-00-004e | 1
Rt crz DIoDE, ZENER, 100V, 10% | w18 varo | 4s01-02-0008 | 2
OO, W, INe7ER
a a2 TRANS, NN, TO-220 | TIP-29 T | +%02-00-02% | 2
w1 VvoLT REowATOR Lrazsan wsc | 7000-00-2301 | 1
w2 vouT REGULATOR naBosuc Famn | 8000-78-0300 | 1
Tme P v
WaveTex 1208-00-1772
PARTS LIST PCA, POVER SUPPLY -
eage 2

o

1208-00-1772. |A

REWOVE ALLBURRS.
AND BREAK SHARP £0GE|

Er—

FavenaL

WAVETEK .o curom

>

e

BTN

2. SEE 0L03-00-1771 RR SDEWATIC. @ PCA,POWER SUPPLY
PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH = T OTHERWISE SPECIFIED.
ASSEMBLY REFERENCE DESIGNATION AAL. | waveTex rrocess XAKL0 T ANGLES 1
53 NOY SCALE o[PS R w
[P— —— J5  |»08004772] A
23338 sueer | of I
5 + 4 3 2 1

8
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR.

CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

o

wa

(REMOVE CENTER PIN)J2 J32:

WIRES FROM CABLE KIT
1207-00-1120

E1

(o]

STAMP ASSY NO.
& REVISION LETTER

A 3. FOR ASSEMBLY INTERCONNECTION SEE INSTRUMENT
SCHEMATIC 0004-00-1111.

2, SEE 0103-00-1113 FOR SCHEMATIC,

PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH
ASSEMBLY REFERENCE DESIGNATION A2A2.

NOTE: UNLESS OTHERWISE SPECIFIFD

- O oI o O BN G UE A B B B BN B TR aE B ' .
¥

J2,J32
NSTALL FAR SIDE

Jl
/ INSTALL FAR SIDE
@

<
nerenence et pescnieTion | onto-on-parrno | weon | wwersx o, | arvser
e scveric.rm o | o103-00-1112 wix | oi0a-00-113 | 1
) R 2t [ N
- cowensen, 11 P | 1-a7220-1 we | 2100caotes |1
2 conm ADeR, aseoupe | 67224-7 we | at00caomms |1
Fert
- cow, mecer, powen | enc-a03 wworr | a100-ca-ooue | 1 B
oy
. Fuge vouoem.cLip | 10207 iy | aso0-os-0ont | 2
a RIVET, ALUM 3/16X1/8 | 1129-0410 AVDEL | 2800-12-0047 | 2 23]
e
. BCREW, 4X1/4 PHP BNS | 4-24 X 1/4 cmreL | 2800-22-4142 | 2 @
TYPE B =
s FLAT WASHER #4, .312 | #4FW CMRCL. | 2800-26-4000 | 2 .
0.D., AN9SOA. 8
. nes. 0 o aremn | wrozrese now | erve-co-oour | 2 7
«Q
o surtow agey ra s103-00-0020 wix | s102-00-o008 | 1 3
S
W — ——tro ram
\WVETEK 1208-00-1119
PARTS LIST | ronac srsaey ,
res 1

MaTERAL

_#.__

/

——

OOV AL o [oR T
AN anta st €055 | A TALMADGE_EJe]

[~ Toucmanceontess
T OTHERWISE SPECIFIED
WAVETEX PROCESS X010 ANGLES 1

00 NOT SCALE DWG
CZra—

o cunomma |

Tisles
ToLeRNEr O

PCA,

2/l

ey 7 | 6 5
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5 ¥ 4 2 | 1
AIALAS
(UPROC /ARE) CABLE HOOKUP CHART
T e
oes [“Frow Yo
(We P& AAIAS-JlG
WIS P30 [OPTION A -J30
(wWi7 E2 A\AIAL - B2
OPTION Al Al
IEEE-488 MODEL 75, ARBITRARY
QPTION 00| ——— 'WAVEFORM GENERATOR
1000 -00-0426 1000-00-0366

-

Downloaded from www.Manualslib.com manuals search engine

Cc AIAIAZ C
(AssY, POWER SUPPLY)
SEE DETAIL'B* e Z::W A2
OPTION
1100-00-1678
->| [
ARk e
FOR OPTION 001
W8 - Fo&m APPROXIMATELY
AS SHO
OPTION A2
) NAAS B
B COVER PLATE 3
AND FASTENERS SEE DETAL Al <
ARE NOT REQUIRED o —<.
. ) [
N
INSTRUMENT COVERS NOT SHI
OWN DETAIL'B' e 3
(NOT TO SCALE) 8
nerERence eant vescniPTION onto-meon-ranrno | mon | uwerex o | arvrer 8
NONE ACCEPTANCE TEST 23/73-0426 WK 0007-00-0426 | 1 9
- SPECIFICATION —
' Pea.opIn oPTION 1100-00-1478 wrn | 1100-00-1678 | 1
a LaseL, cerion. rose | 1400-01-1900 win | 1a00-01-9900 | 1
. T HeX, 602, 1 neasess-ae4 con | 200-14-6100 |2 ]
2 ’ 'BCREM, JACK, 3. SMHX. 6 | 2800-23-0033 POSIT | 2800-23-0033 | 2
n.F, 052 N
s scn 4-s0xa/ 16, | 440 X 3116 emeL | 2900-20-4100 | 4
A . AR, FLAT. 06 BIN | earLaT wren emeL | as00-as-s001 |2 A s tooes| B Rimovan_PRES] \NAJAVETE A
AT o sam aao  cusmomma|
’ a6 Locxunmen, rLaTeD | ssami P PR i srese " e - 48
, i -488
s Asay.oe1a mumon 6002-00-0030 wx | s002-00-0030 | 1 (2 ., L Soiua
DETAILA B greside | OPTION OO!
W e ™ v remmocess | XA Ahatsi
- (0N 001 OPIB INTERFACE FOR ! " [ oo NoT SCALE bW [Foeri e I3 e
PARTS ST | cerim oo een e 23/75 _|i060-00-042¢ A
pace 1
SRRy [ 7 6 5 4 4 I 2 1
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IEEE-488 INTERFACE

i fossomiguiudotimopmnd A — I 2
juron, 442’ ey :;ztlzosszzs‘i'ssA;s [A [eco® 8129 7507 [4-20-80] 4R T
REASON. EXCEPT CALIBRATION, OPERATION, AND
ITHOUT WRITTEN
ADDRESS | T
. REAR PANEL/ P.S.
SELECTOR 2 “ w7 1 !
2
—————n c2 | E2
I | c1 —l +5
R1 I | 1,50V ce I
10k | NS 20 —l_‘sow
SIP [ | 0 I
P p— 20
mie gk |
D2
1 12 3 7 18334 17 U3 a3
f—0—5-
5 2 Zioe Teg 182 12{p3 B3 J30/P30 J29
3 3 =TT 5101 83133 15]p4 N
| o—= D2 84| 05 B5 NC—] 1
4] o5 s [ ] 10| 53 8531 14lng BE| 2| oafl—
[ o—s 1] ] | n 186120 13
T D4 D7 B7 3| 23—
swi ! 120ps 87|22 121p8 4| to2t—
i 13106 U2 T/R2f2L e 75160A 5| (21— [ SIGNAL
4 D7 - — COMMON
o S| H==
MC68488 ! l_‘ 8| |—B—
L7 l mrej2t it :t o [ 16[=bros
aND—] 12 ﬁgﬁ oM REQ 1,50V # | | 15— o107
+5V — .C. c3 12| {— 14 — D106
v —] 3 N, N_C_LS /R REN|22 | 15(“, 13| t— 13 |— bIoS
— 4 —NC. 21T, 4,50V NC— 14
P/?— 2 3 L’f R2 R3 1 20 “ 15| 12 —G%w\mn
— 1000 1000 4 el = ATN
il e o Bl ESER
— 18| +— o —1IFC
AD4—| 9 [ NDAC —4 19| — 8 |— NDAC
AD5— 10 DAC I NRFD 20| {— 7 — NRFD
2%3— :; RFD] T v DAV 21| +— 6 |— DAV
ADRZ —| 13 S-ZLRSB g J I EN I gg - E :E?;rx
ADR1—] 14 RS1 ATN “1—SRQ 24| — 3 |—DbI03
ADR2— :2 —39 {Rs2 5RG ! 751618 |yg 25 2
ADB—|17 12 10 i J
AD1I—{18 54 W
ab2—1s 332k
AD3 —]20
(- +5

REMOVE ALLBURRS _ [oRAmY e
ARGSREAY sk ot A TALMADGE | NAVAWEE TEEK sor s -cnsoms
R e
" & SCHEMATIC
)
TOLERANCE UNLESS
OTHERWISE SPECIFIED
2. CAPACITOR VALUES ARE IN MICROFARADS (uF). B £k PROCESS K010 aNGLES 1” GPIB OPTION
1. RESISTOR VALUES ARE IN OHMS, 1/8 WATT. DO NOT SCALE DWG__|MODEL No. OWG NO. e
—//—— SCALE
NOTE: UNLESS OTHERWISE SPECIFIED v _23/75 0103-00-1678 A
ey 23338 sweeT 1 or 1
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T —— i
8 00T SO PSRN AP
SaveTex AN uaY T oE |
SASII S0 At oL ATROSU o
B e |
i
|
(@) crer>
(1) crer>
|
i
|SIDE INSTALL
R4(3.326) TO
OTHER LEAD TO
’ NOER IN PLACE.
B
4. MARK ASSEMBLY REVISION LETTER IN AREA SHOWN. !
3. SEE INSTRUMENT SCHEMATIC FOR ASSEMBLY INTERCONNECTION. i
i
2. SEE 0103-00-1678 FOR CIRCUIT SCHEMATIC. |
A 1. PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH
ASSEMBLY REFERENCE DESICNATION.
;
U —— |
-

v ) onre] aw
(A 70" a5 %672 O [
rerERENcE PART DESCRIPTION onto-mon-rarr-no | wor | waveren wo. | arvser
e SCHENATIC, 0PIB OPTION | 0103-00-1678 wix | 0103001678 | 1
' STANDORF o13-003-2 wix | 1400-00-2303 | & D
e LABEL, OPTION. MODEL | 1400-01-90%0 wix | 1400-01-90%0 | 1
F
c1cacacecsce AP CER MON 1M S0v | RZIBE104ZMA x| 1300-01-0420 | &
25 +90/-20% RAD LD
w2
2 PID CPTION BOARD | 1700-00-1678 wi | 1700-00-1678 | 1
w0 O HEADER 26 PIN/Z | 298360113 ar | 2100-02-013 |1
ROW, 1 CTR, 13 AD
a COW, RECEPT. QUICK | 403381 we | 2100000004 |1
DIscOECT
. SCREM, 4-40X3/ 16, PHP. N | 440 X /16 cmeL | 2m00-23-4102 | &
VLow PATCH
"2 R3 RES. M. 1/64,1%,100 | RNS3D-1000F | 4701031000 |2
re RES. . 1/B4, 13,3, 32K | AN3SD-0321F ™ | 010032 |1
a1 RES NETWORK 10K ZX | 43108-101-103 souw | 4770-00-0008 | 1
10P1N S1P BUSS
st surTen pe 300-103 ounen | 3199-00-0001 | 1
wr WIRE, U, 1804 0102003 (oRN/YEL) | WD | 6000-31-8043 | 1
me sy wo. v
WaveTex 1100-00-1678 C
PARTS UST PCA,OPIB GPTION »
eace 1
CABLE HOOKUP CHART
REF DES| AWG | LENGTH COLOR
W17 18 5.0 CRN/YEL
ReFERENCE PART DEBCRIPTION onio-meoR-paT-N0 | WPoR | uaverex no. | arvrer
e CABLEFLEXIBLE FLAT | 1-88663-9 we | eo01-s0-0008 | 1
20 FIN
v ADPT.OPIB INTERFACE | HcoBegEP nor | soos-84-8800 | 1
u vex sus DRIVER o7ancase | eoor-aa-see0 |1
w XewR, 08¢ 308, TTL 7160 | eo0r-s1-s000 | 1
v TRANSCEIVER, 0CT BUS | SN731618M 1| eoor-si-e100 |1
s
WaveTex e Lo, il
1100-00-1678
PARTS LIST PcA.GeIB OPTION N
LAER
T ==
St viirioul B, Reoman 35 VWAVE TEK
aveRa [r——
N STE wER) TiTLe
e oo PCR,
ToteRANeE nCER
(OTHERWISE SPECIFIED GP I B OP T I ON
X0 AwaLEs
00 NOTSCALE BWG
EIua—
2N

T 7 6 5 t
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8 Divitally R Aot 5 4 2 1
I itally d by Ar © 2002-2006 2 3 L
[ w [oare] wr
. coutams. ommETARY mro
e oSk M SionaNG T
HAVEREX AND MAY Y UE REFRODUCED FOR AT
o ion, OPsaTion, AN
| | EEEEES
I ° I
opTion A2(1) M ) CABLE HOOKUP CHART
FACTOR) ATION. uPRrROC/ARB e
TAETROMENMAHRCRToR RRRURLEMATION. €€ Rer [ DesTiATIoN
DES "Frowm o)
BAUD RATE SELECTOR SWITCH, FACTORY PRESE
T0 9600 BAUD. SEE INSTRUMENT INSTRUCTION MANUAL. w8 PI& AlAIAZ I
IF OPTION INSTALLED ON MODEL 25, EXCEPT B
A HODEL 28 SPECIAL, D0 NoT USE LABEL 1400-01- 9900, WIS Peo .l ST | /A
& INSTALL RS-22C CABLE/AL%G%!MK\' FIXTURE TO J29
l WHILE TIGHTENING HARDWARE TO ENSURE CORRECT SPACING.
2, REFERENCE DESIGNATORS DO NOT APPEAR ON PARTS.
| 1. FOR UNIT INTERCONNECTION SEE INSTRUNENT SCHEMATIC. B
l [Eorp——
OPTION At Al
MODEL 75 ARBITRARY
'WAVEFORM GENERATOR
I 1000-00-0366
AIAIAZ
(ASSY, POWER SUPPLY)
l ) (
' oo DETAL'B’ nerenence panr vescaieTion | onto-meon-emr-no | meor | waveren wo. | arveer
e accepPTANCE TEST /750027 wx | oo07-c0-0az7 | 1
SeECIFiCATION ,
' PoaRE-23 OPTION | 1100-00-1677 wix | 110000-1477 | 1
> 2 PLATE. R8-232 ADWTER | 23/75-9642 wix | 1400019643 | 1 €
a MDIFICATION, ACK | 23/75-%689 win | 1400-01-9060 | 2
Sonew
. “ || taseL, opTIoN. MopeL | 1400-01-9900 wik | 1400-01-9900 | 1
MARK LABEL 73
FOR OPTION 002 s BCREW, 4-40X3/16, PHP. N | 4-40 X 3/16 CMRCL | 2800-23-4103 | 4
Ve PATOH
s AGGY. RIBBON CABLE | 4002-00-0029 wm | eooa-00-0029 | 1
l |
B COVER PLATE o
AND FASTENERS see petan A -
l ARE NOT REQUIRED
HEX NUT I
INSTRUMENT COVERS NOT SHOWN WIS, 2
T
' c$
. WaveTek | ™ prey w |[€
W8 - FORM APPROXIMATELY . 1000-00-0427 <
— AS SHOWN PARTS LIST Pom Ro0eL songs . TETACE =
. OPTION .A2 2481 i
Al ALA3 SPLIT LOCK WASHER
. f FLAT WASHER ]
e
DETALL 'B Je
JACK SCREW
' (NOT 7O SCALE) REAR PANEL
A |
» RS-232-C,
" . ‘ | OPTION 002
MOUNTING pETAIL A | oLt
NOTE: UNLESS OTHERWSE SECIFED HARDWARE KIT
' =)
) 7 [ 6 [ 5 L) 4 3
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L i | ® N 4 3 2 | 1
I - o o] =
- oot cmutase mormatany weon
R e s et
e 3 WS o rnatiks 2 Ay
e S i couanon: Ay
T T i AT,
D : [}
r——=—=-=-= hl b c3
! J17 ! E
| ) | 2| U1
1 N —>1 | - u3
| H5—>3 17-16)-TH_9n] csp v u3
- -15—>4 —
| o pM—>5 ! T
sy B 13 1488
| o) E—>6 | J:;,,:m_xL ?
| eI —>7 6850
! 35! s ey 2
(c8) AD4 —> 9 . M
: c81 AD5 —> 10 : W 5 e "
(c8) ADE —> 11 - '" 1489 1
| o AD7—> 121 s H e a3
C | (cBIADRO —> 13 ) u17-12 07 o c
—> 14 g S
! Sis! Bt mox S Toowr
| oo coWH —> 16 | o
I s a0 —>17 | | 2
| (coADI —> 18 | | 3
| le®AD2 —> 19 i 5
]
LA, i L :
L RIS/DSA| 9
-> A3 c1s/a] le
S T
so/c '6.04K é
™ SW1 7
.
[ ] R -
~
IN
2
! 3
| 3
4. CAPACITORS VALUED IN MICROFARADS
wF) .
A 3. RESISTORS VALUED IN OHMS, 1/BW.
B Taxen Soetic o SCHEMATIC,
1+ FoRGIX VT APOROPRIATE ASSEMLY RS-232 OPTION
REFERENCE DESIGNA! n
(SEE INSTRUMENT SCHEMATIC)
S ———
) ) 4
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8 igitally R ed by ArtekMedia © 2002-2006

oare| am

. o [— ot o P
NonE ACHEMATIC, R8-232 W 1
i
' sTaorr o13-003-2 wix | 1000-00-2303 | 4
i S [ o e
pr
o AP micA, So0PF, 300V | Dm13-2310 wco | 1300-13-3100 | 2
0 e ca cae. Nich, 4700, 3000 | Dm1s-e710 mco | 1500147100 [ 2
e cap.nich serr. 3000 | oms-3600 mco | 1300-13s000 | 2
— 2 ve-232 PTION BOARD wm s
(REFD 2 2 ~30C JIOT aﬂ,maﬁ!llll arr 2
| . U o ——
s acneu. BELF LocKING, | 4-40 X /16 omeL | amoo-z-a1ca | &
PANTEAD 4403/ 16
n SEE NOTE 4 " 1on f— .
2 a5, 1w 1700, 1%, 4. 0 ™ !
" e, 1700, 1., 000 rerco '
C . ot cna viooe oas Fain | seor-01-0m | 2
| 2
&
~ ‘WaveTEK e ASRMELYNO.  1100-00-1677 s
5 PARTS LIST roare-az orvion N
3 race 1
1 :
S
:
°
S
o
1 - - p— o p Py pro
=
@ - E— s00-103 Y p——
T L [, FLEXIBLE FLAT 1-08643-9 ~ #001-40-0008 | 1
oo PN
| . | o= B o
DRIVER, RE-232C
u 6. o0 L e wor | sooo-1e-emo | 1
RECEIVER, R8-232C
u HC. 1.0 MMZ ABYNCH nCea30 L 8000-48-3000 | 1
! B Ll
SEE NOTE 1 w wmnv RATE | HD-4702-9 HARIS | 8004-70-3900 | 1
I Ton
W AT, 110000
4. MARK ASSEMBLY REVISION LETTER IN AREA SHOWN. m"‘:"l_;;‘ Poa. 15-232 oTION 1100-oo-1e7? N
race 2
I 3. SEE INSTRUMENT SCHEMATIC FOR ASSEMBLY INTERCONNECTION.
2. SEE 0103-00-1677 FOR CIRCUIT SCHEMATIC.
S T WAVETEK
A 1. PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH w1 ¥ o onen - cuvomm
ASSEMBLY REFERENCE DESIGNATION e PCA,
I m-ﬁmi‘ RS232 OPTION
]
[PRpp—— oo NoT SEALE owe RS = B
. e 23/75 1100001677 | A
e - SwEET | of |
l 8 7 6 4 3 2 1

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

APPENDIX A
AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII)

b7

B'Ts

0 i| o 0 0 1 1 1 11
MSG
= 0, 0, [MsG | "1, |Msa | "1, |MSG | ‘o) |MSG ‘o, |msG |1, (msa |'1. |MsG
b4ib3{b2(b1 | cohemn
oloJojo] o [NUL DLE SP 0 @ P \ | p |
ololo[+] 1 [son|[atL [oct]| o [ 1 A Q a q
olo[1lo[ 2 [sTx DC2 - 2 B R b 1 o
olo[1]1] 3 [ETX DC3 ) 3 C S c 9 1s [8
w w w w Q 84
of1]ofo] 4 |EoT|SDC [Dbca|DCL | § 3] 4 Q D Q T LS) d 8 1 e
3 > > —
ofifo[+] 5 [enaleprc’[nac]pru Joo [ & [ 5 | & T € s Jula]e S lu | 9
>
o[1[1]o] & [Ack SYN 8 [ole o | o v ol 1y 1z
oy 7 BEL ETB o 7 a G o w o g- o) w 8
1lofo[o] ® |BS | GET |CAN| SPE | «( Y T8 | £ | H 27 x (‘%‘ h S x [ 2]
fofoh 9 [mr [tcr [em [seo | [ 2 1o [ 21 [ 21y [ ali By | ]
1lo[1]o] 10 | LF SUB ) 21T AR IK Tz [ 21 olz | o]
1ofif1] 11 [ vr ESC + S , I | k <1 § K Z 14 Z
1[1[o[o] 12 | FF FS I A T A HEAEES
1|1[o[1] 13 | cR GS = M ] m [ 2]y [ 2
1]1[1]o] 14 | so RS . > L] N A n ~ ]
T 15 | s us / > [uNe [ O Y [ Junt ] o | [OEL
vV \4
ADDRESSED UNIVERSAL 4/ LISTEN TALK
COMMAND COMMAND ADDRESS ADDRESS
GROUP GROUP GROUP GROUP
(ACG) (UCG) (LAG) (TAG)
VvV \V4
PRIMARY COMMAND GROUP (PCG) SECONDARY
COMMAND
GROUP
(SCG)

;MSG = INTERFACE MESSAGE (FOR THE IEEE-488)

b1 = DIO1...b7 = DIO7
SREQUIRES SECONDARY COMMAND
4DENSE SUBSET (COLUMN 2 THROUGH 5)

DC4
DC1
NAK
EM

CAN

SOH
EOT
ENQ
BS
HT

DCL
LLO
PPU
SPD
SPE

GTL
SDC
PPC
GET
TCT

Device clear

Local lockout

Paralle! poll unconfigure
Serial poll disable

Serial poll enable

Go to local

Selected device clear
Parallel poll configure
Group execute trigger
Take control

[ Universal Command Group

‘» Addressed Command Group

Scans by ArtekMedia © 2006
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APPENDIX B
MODEL 75 QUICK REFERENCE GUIDE

=, Abitrary Waveform

Soft Key Assignments

PARAMETER — STORE
[FReQ ] [ PER | [sampPL] [store | [Rcall ] [ Exec |
[CampL ] [oOFfFseT] [ ReF ] [Exchc] [cHAN] [ ExECc ]
[mobe ] [TRstP ] [ BURST ] £l F2 F3
o J
F1 F2 F3
Ve EDIT ~ — SETUP ————
[[csr ] [aouxy] [ LRTT ] [[sync ] [PHASE ] [ RrampP ]
[[Func ]  [ERASE ] [EXEC ] [csr ] [nextBP]  [TGLep |
[oampL ] [ DOFF | [ LRIT ] [ctreps] [ RSET | [ ExEC ]
[sTarT ] [ sTOP ] [NORML ] [zteve | [zocic] [ caL ]
[[csrR ] [ONncRx ] [ADJYPT] [tocal] [(ADRs ]  [(BUFFR ]
- J J
F1 F2 E3 F1 F2 F3
HAND replaces ADRS when RS-232-C option is installed
*ADdResS Digital AMPLitude "tLOCAL ReSET
ADJust X, Y coordinate  Digital OFFset MODE SAMPLe frequency
ADJust Y PoinT ERASE waveform NEXT Break Point START address
AMPLitude EXECute NORMalLize waveform STOP address
*tCommand BUFFeR EXCHanGe waveform OFFSET STORE waveform
BURST count FREQuency PERI0d SYNC address
CALibrate FUNCtion PHASE difference ToGglLe Beak Point
CHAIN tHANDshake mode RAMP time TRigger SLoPe
CLeaR all Break PointS  INCRement X ReCALL waveform Z axis LEVel
CurScR Left. or Right Thumb REFerence Z axis LOGIC
Tack

*|EEE-488 (GPIB)

tRS-232-C

Communication related softkeys (*. 1) only appear
when appropriate option is installed

To Initialize Instrument: Press Setup repeatedly until RSET is displayed
above F2. Press RSET (F2), EXEC (F3)

Scans by ArtekMedia © 2006
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APPENDIX B (Cont)
MODEL 75 REMOTE PROGRAMMING

To Dispiay a Current Setting: Press To Go To Local: Press Setup menu To Recall Commands: Press Setup
menu key and soft key for that keyuntil LOCALis displayed above menu key until BUFFR is displayed
setting. F1. Press F1. above F3. Press F3 and rotate control

Control Codes

Prefixes (Numerics Follow)

knob.

*Sample Freq F *Stop Address P Arb Data L
* Amplitude A *Sync Address S Calibration N
*Offset D *Ramp Rate M Set Terminator XV
*Burst Count U Arb Address K Set Brk Point \%
*Start Address T Clear Brk Point w
Standard Waveforms
DC c4 Ramp Up c3 Cosine Cé
Square c2 Ramp Down cs Inv Sine c7
Triangle C1 Sine co Haver Sine c8
Operation Modes Trigger Siope Reference
*Continuous BO *Positive Qo *internal RO
*Triggered B1 ‘Negative Q1 *External R1
*Gated B2
*Toggled B3 *Requires execute (1)
‘Burst B4
Commands
GPIB and RS-232-C
Execute | Man Trig Unassert H Return G
Reset Zz Hold Off XHO Display Counter XC
Man Trig Assert J Hold On XH1 Clear All Break Points Y
RS-232-C Only
Go To Remote ! Local Lockout * Send Talk Msg ?
Go To Local $
SRQ Modes
XQn; Where n is anumber representing the sum of the weights of the desired SRQ sources from the serial
poll byte.

Serial Poll Byte

16 | 8

a | 2] 1|
I—- Programming Error
Execute Complete

Return Complete
Low Battery

Weights [ 128 | 64 | 32

**Carrier Lost
Request for Service
**Framing Error

**Overrun

“*RS-232-C only

Talk Modes
XTQ  Programming error list. XT3  Current instrument setup. XT7 Waveform data at current
XT1 Poil byte. XT4  Pending instrument setup. waveform address, also

XT2  Most recently selected XT5
parameter and its value. XTé

causes the current address
to be incremented.

Instrument and version.
Waveform counter value.

Other
E Prefix for exponent in numeric entry.
'Text’ Single or double quote marks designates text to be displayed.

Initial Power-On Conditions

GPIB Address: Setting of DIP switch***.
GPIB Terminator: 10 (ASC!I line feed)
RS-232-C Terminator: 0 (ASCII CR and LF)

Talk Mode: 0 (Programming errorlist)
SRQ Mode: 1 (Programming error)

Programming Errors

Talk response when Talk Mode is XTO.
E No Errors
E1 followed by Parameter programmed
parameter code outside legal limits.
E2AD Amplitude, offset conflict
E3PST Start, stop, sync conflict

***Located under top cover. Use setup menu and
ADRS soft key to examine or change the address.

B-2
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