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GENERAL DESCRIPTION 

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 featuresare based on a pair of points called 
"thumbtacks". These thumbtacks are placed at each 
end of the portion of the waveform to be 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. Astandard waveform can be 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 tostretching a rubber 
band between two thumbtacks. A cursor is placed 
between the thumbtacks which can be moved in either 
theXor they direction.The waveform is then stretched 
from each thumbtack to the cursor in real time. 

1.2.3 Digital Amplitude and Digital Offset 

The sectionof the waveform that is between the thumb- 
tacks can beadjusted in amplitude and offset in real 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. 

1.3 STANDARD FEATURES 

1.3.1 81 92 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 can be used as one 
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 a waveform periodof 1 ps to 11 3.8 hours. 
The frequency is adjustable as either waveform fre- 
quency, 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 in the 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. 
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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 0 (instant return tostart) 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 "sum in" connector). This 
can be used to produce long waveforms or unusual 
sequences such as 50 "normal" waveforms and then 
1 "abnormal" waveform. 

1.3.1 0 Parallel Operation 

Several Model 75's can be 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. 

1.3.1 1 Communications Options 

Either an IEEE-488or RS232Ccommunication interface 
is available to transfer waveform data and control the 
Model 75 from a computer. 

1.4 SPECIFICATIONS 

1.4.1 Standard Waveforms 

DC, square, triangle, up-ramp, down-ramp, sine, cosine, 
inverse sine, and haversine waveforms are provided. 
Each of these waveforms can be stored into the 
waveform memory between thumbtacks automatically, 
and then edited with the waveform editing functions if 
desired. 

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 
first break point encountered after the gate signal ends. 

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 
81 92 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 11 3.8 hours for a waveform using all 81 92 points. 

Frequency Resolution 
4 digits 

Frequency Accuracy 
+ 0.01 5 '10 

Repeatability (24 Hr) 
+ 25 ppm 

Temperature Coefficient 
<5 ppml°C 

Scans by Artekhledia O 2006 

ManualsPlus.com

https://www.manualsplus.com/


1.4.5 Output Signals Z-Axis Out 

Amplitude This signal is a pulse, adjustable in amplitude from 2 to 
14 volts, that is used to modulate the Z-axis of an 

Range: + 0.005 to 5 Vp into 509 (0.01 to 10 VP-P into oscilloscope when using the waveform editingfeatures. 
509). + 0.01 to 1 OVp into an open circuit (0.02 to 20Vp-p The logic polarity is also selectable. 
into an open circuit). 

Resolution: 3 digits. 

Accuracy: + 1.8% of setting and + 2.5 mVfor amplitude 1.4.7 Inputs 

+ offset 20.5V. 
k 1.8% of setting and ? 0.25 mV for 0.5V > amplitude sum In (509) + offset 250 mV. The signal at this input is added to the arbitrary waveform 
+ 1.8% of setting and + 25 pV for 50 mV > amplitude to produce an output (at waveform out)of the sum of the + offset. two. A peak input of + 5V w~ l l  produce an output equal 
Repeatability (24 Hr): k 0.1 O/O of setting. to the amplitude setting. Input is fuse protected. 

Tem~erature Coefficient: 61 50 ppml°C of setting. Accuracy is 4% (2% if internal fuse is shorted). 

Offset Trig In (TTL) 
lm~edance is 100 KR. Sianal is used to control the 

Range: + 5~ to - 5V into 50R ( -  10V to + 1 OV into an ge"erator in the trigger, gaie, toggle, and burst modes. 
open circuit). Absolute amplitude PIUS offset may not Slope polarity is selectable, 
exceed + 5V into 50R ( +  10V into an open circuit). 

Svnc In (TTL) 
Resolution: 3 digits. lkpedanbe is 100 KR. A high input causes the waveform 
Accuracy: 2% of setting and + 15 mV for amplitude + to restart at the start address. Primarily used for syn- 
offset 20.5V. chronizing several arbitrary waveform generators in 
2% of setting and k 1.5 mVfor 0.5V>amplitude + off- parallel operation. 
set 250 mV. Ref In (TTL) 
2% of setting and + 0.1 5 mV for 50 mV > amplitude + Impedance is 100 KR. This signal input is used for the 
offset. sample clock when the external ref is selected. 
Repeatability (24 Hr): + 5 mV and + 0.1 O/O of setting. 

Temperature Coefficient: 6 ( +  1 mV + 150 ppm)l°C of 
setting. 

1.4.6 Outputs 

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

Sync Out (TTL) 
Will drive up to 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) 
Will drive up to 10 LSTrL 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. 

Hold In 
Impedance is 100 KR. 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 KR. ATTLlowor switch closureat this 
input causes the output level to ramp back to the start 
value. 'The ramp rate is front panel selectable from 0 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(GPIB or RS-232C)or the 
Trig In connector on front panel. Trig In connector fre- 
quency input can be up to 1 MHz. The slope polaritycan 
be set via the display menus. 
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1.4.9 Waveform Characteristics 

Horizontal Resolution 
Up to 81 92 points. 

Vertical Resolution 
4095 bits ( - 2047 to + 2047). 

RiselFall 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: SHl,  AHl ,  T6, TEO, L4, SRl, RLI, PPO, DCl,  
CO. E l .  

RS-232-C Serial Port (Option 002) 
Communication is full duplex (bi-directional) with 
CTSIDTR or XONIXOFF 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, 
1 10,134.5,150,200,300,600,1200,1800,2400,4800, 
9600, 19,200). 

1.4.1 1 General 

Environmental 
Temperature Range: + 23°C + 5°C for specified opera- 
tion, operates 0 to + 50°C, - 20 to + 75°C for storage. 

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

Vibration: 5 to 55 Hz with maximum of 29 at 55 Hz. 

Shock: 309, 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, 10 cm (3.94 in.) high, 
32.3 cm (1 2.72 in.) deep. 

Weight: 3.55 kg (7.8 Ib) net, 4.68 kg (1 0.3 Ib) shipping. 

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

1.4.1 2 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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INITIAL PREPARATION 

2.1 UNPACKING INSPECTION 

After carefully unpacking the instrument, visually inspect 
all external parts for possibledamage toconnectors, sur- 
face areas, etc. If damage is discovered, filea 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 

To preclude injury ordeath due toshock, 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 acontinuous earth ground path.The 
earth ground path can be 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 

To prevent damage 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 
at the time of purchase, this instrument was shipped from 
the factory with the power transformer connected for 
operation on a 1 1 5 Vac line supply and with a 318 amp 
fuse. If the unit is shipped for 11 5 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. 

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 a unit) to the rear and 
remove from the chassis assembly. 

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. 

INSPECTION SLOT 

GUARD PLATE ' 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 1 and 2, and figure 2-4 for steps 3 thru 6 tochange 
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. 

GUARD PLATE 

SCREWS / 

VOLTAGE SELECTOR 
CONNECTOR 

F U 

AC PRIMARY 

- 
VOLTAGE 

SELECTOR 

Figure 2-3. Guard Plate Removal 
Figure 2-4. Fuse and Voltage Selection 

3. Remove the voltage selector connector from the 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 

90 to 128 Vac 318 amp 

Table 2-1. VoltagelFuse Selection 

220V 

WARNING 

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

Reassembly 

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

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

180 to 256 Vac 

BOARD 

311 6 amp 

Figure 2-5. Rear Chassis Assembly 
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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 topcover shield slides 
(see figure 2-6, detail A) and the outside slide rails 
(see figure 2-6, detail B). 

3. Turn the instrument right side up. Install the topcover 
using the same procedure as in step 2. 

4. Align the rear of both the topand 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 the ribbon cables located nearthe 
power transformer. 

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

2.2.4 Signal Connections 

Use RG58U 509 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 _t 42V 
with respect to chassisground. Bea ware that 
all signal grounds are common and must all 
be floated together. 

2.2.5 Interface Connections 

The GPlB (Option 001) 110 rear panel connector is an 
Amphenol 57-10240 or equivalent and connects to a 
GPlB bus cable connector (available from Wavetek in 
1 and 2 meter lengths). 

NOTE 

The terms "GP1B"and "IEEE-488"are used 
synonymously in this manual. 
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2.2.6 GPlB Address 

For Option 001 instruments on the General Purpose 
Interface Bus (GPIB), ensure that the instrument GPlB 
address is correct. The GPlB 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 front panel ADRS 
soft key and rotating the Control knob when the GPlB 
address is displayed. 

The switch sections are labeled from 1 thru 5 and their 
OPEN position noted (OPEN = Binary "0" in table 2-2). 
To verify the address, press ADRS soft key on the front 
panel. 

Table 2-2. GPlB Address Code 

Device / Listen I Talk 1 1 2 3 4 5 Listen 1 Talk 

2.2.7 The RS-2324 Connectors 

The RS-232C 110 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-232C 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 InlOut 

40 
4 1 
42 (Remaining Pins Not Connected) 
43 

'Transmit Data 
'Receive Data 
3~equest  to Send 
4 ~ l e a r  to Send 
'Data Set Ready 
'Receive Line Signal Detect 
7 ~ a t a  Terminal Ready 

Pin 

2 
3 
4 
5 
6 
7 
8 
20 

- 

/ 
RS-232-C Connector 

Name 

TXD' 
R X D ~  
RTS3 
C T S ~  
DSR5 
SIG GRD 
RLSD' 
D T R ~  

Direction (DCE 
Configuration) 

IN 
OUT 
N IC 
OUT 
OUT 
- 

OUT 
IN 

Z - A X I S  
out 

I60011 1 

Ref  R e f  Hold 
In Out In In 

ITTL I  ITTL)  l T T L l  ITTLI 

Direction (DTE 
Configuration) 

OUT 
IN 

OUT 
IN 
IN 
- 

IN 
OUT 

n n n n n n n n n  
Figure 2-7. RS-232-C Connector Pinouts 

NOTE: Address 31 is not allowed 
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The following is a description of pin functions. Actual 
installation is covered in paragraph 2.2.8. 

In the 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. 

1. 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 optioncable to theappropriate header(see 
figure 2-8). 

In most 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 shown in 
figure 2-9. However, there are many interpretations 
of the RS-232Cstandard and either of the following 
procedures (a or b) should be used to ensure that 
the control and handshake signals are properly 
connected. 

The handshaking method is front panel selectable as a. If the Model 75 is configured as a DCE then; 
CTSIDTR (hardware) or XONIXOFF (see paragraph 3-32 
for more information). (1) Pin 7 (signal ground) is always connected 

straight through. 

2.2.8 Connecting the RS-232-C Interface 

Before connecting the Model 75 using the RS-232C 
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. 

DCE HEADER 

Figure 2-8. Baud Rate Switch and DTElDCE 
Connections 

(2) Pins 2 and 3 are connected straight through 
if DCEIDTE 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, XONIXOFF 
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, this pin can be 
connected to an always positive pin on the 
other deviceor topin 60r 8on the 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) Pins 2 and 3 are connected straight through 
if DCEIDTE configuration is correct. 
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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, XONIXOFF handshaking will be 
required and pin 20 can be left dis- 
connected. 

(4) Pin 5 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 devicedoes 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 

IBM-PC 

APPLE II WITH SUPER SERIAL CARD 
IBM-PC IN COMMUNICATIONS MODE 

MODEL 75 MODEL 75 
(DCE) APPLE II 

DB-25 
FEMALE 

DB-25 DB-25 
MALE MALE 

DB-25 
MALE 

WAVETEK MODEL 6000 APPLE MACINTOSH 

6000 
MODEL 75 MODEL 75 

(DCE) MACINTOSH (DTE) 

D 6-25 
MALE 

D 6-25 DE-9 
MALE MALE 

Figure 2-9. Typical Examples of Serial Cables 

DB-25 
MALE 

2-6 
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pin can be connected to an always 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) Pins 6and 8are properly terminated inputs 
but have no function. 

NOTE 

Anypins not mentioned in the previous list are 
not connected in the Model 75and 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 CTSIDTR (hardware) or XONIXOFF (see para- 
graph 3.31 for more information). 

4. Set the baud rateon the 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 SW1-1 

Closed 
Open 
Open 
Closed 
Open 
Open 
Closed 

Open 
Closed 
Open 
Open 
Closed 
Open 
Closed 
Open 
Open 
Closed 

Closed 
Open 
Closed 
Closed 

Closed 
Open 
Open 
Closed 

Open 1 Open I Closed 
Closed 1 (3;:; I Closed 
Open Open 

Closed 
Closed 
Closed 
Open 
Closed 
Closed 
Open 

*This is the factory set position 
NOTE 1 .  SW1-5 should always be OPEN 

2. Factory connector configuration is DCE 

Closed 
Closed 
Closed 
Open 
Open 
Open 
Open 

Open 
Open 
Closed 
Closed 

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 
toverify the operation of the controls and the functions1 
modeslvalues that they control, the generator must first 
be set up to produce an output and then the 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.Thevalues 
shown are typical values and should only be used as a 
guide. Required tools and test equipment are shown in 
table 2-5. 

Closed 
Open 
Open 
Open 

Table 2-5. Test Equipment and Tools 

Instrument Comments 

Oscilloscope * 

50R Feedthrough 

BNC Tee 

BNC Coax Cable 

Signal Source* 

Frequency 
Counter 

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

2% accuracy, 2W 

1 male to 2 female 

RG58U, Q 3 ft. length (4 each) 

1 MHz capability with square 
wave (1 0 Vp-p into 50R) and TTL 
output. 

Capable of both frequency and 
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. 
Refer to the referenced figures and tables for appropriate 
test equipment connections and settings. Refer to figure 
3-1 and paragraph 3.2 for control and connector 
locations. 
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Table 2-6. Checkout Procedure 

Step 

1 

ControllSwitch 

Power 

PositionlOperation 

Press On 

ObservationlComments 

Display indicates "WAVETEK MODEL 75". 

I I Adjust the LCD viewing control for best contrast. 
-- - - 

This step verifies the "Reset" functions of the Model 75. 

Press three times 

Press once 

Press once 

2 

Display indicates "RESET Ver x.xx". 

Display indicates "RESET Ver x.xx X". 

Setup 

F2 (Reset) 

F3 (Exec) 

This step verifies the "Z-Axis" functions of the Model 75. 

Setup 

F2 (ZLOGIC) 

Control knob 

Control knob 

F1 (ZLEVL) 

Control knob 

Control knob 

Press once 

Press once 

Rotate until display 
indicates "ZLOGIC 
POS". 

Rotate until display 
indicates "ZLOGIC 
NEG". 

Press once 

Rotate CW until 
display indicates 
"ZLEVEL 14V". 

Rotate CCW to step 
display through the 
selectable settings. 

Connect the Model 75 as shown in figure 2-10. Set 
equipment controls as indicated in table 2-7. 

Display indicates "ZLOGIC NEG" or "ZLOGIC POS". 

Oscilloscope will indicate a dc level of 0 Vdc + 1V 
with positive-going pulses. 

Oscilloscope will indicate a dc level of 2, 4,  6, 8, 10, 
12, or 14 Vdc with negative-going pulses. 

Oscilloscope will indicate a dc level of + 14V +_ 1V 
with negative-going pulses. 

Oscilloscope will indicate the selected voltage +_ 1V 
with negative-going pulses. Leave Setting at "ZLEVEL 
2V". 

This step sets the "Z-Axis Out" voltage level and polarity. 

Control knob Rotate CW or CCW 
to set acceptable 
contrast between 
trace and thumb- 
tacks. Adjust oscillo- 
scope intensity if 
required. 

Connect the Model 75 as shown in figure 2-1 1. Set 
equipment controls as indicated in table 2-8. 

If thumbtack intensity is too bright at + 2V, terminate 
the Z-axis cable with a 50Q load. If the thumbtacks are 
dimmed instead of intensified, set ZLOGIC to POS. 
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Table 2-6. Checkout Procedure (Continued) 

This step verifies the "Waveform Memory'' functions of the Model 75. 

Store 

F2 (CHAIN) 

Control knob 

ObservationlComments 

F3 (EXEC) 

Edit 

F1 (FUNC) 

Control knob 

PositionlOperation Step 

F3 (EXEC) 

ControllSwitch 

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) 

Press two times 

Press once 

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 

Press once 

Press once 

Reset the oscilloscope horizontal sweep to 1 msIDIV. 

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 = 81 91 SP = 81 91 ". 

Oscilloscope waveform start point will move from right 
to left until waveform is complete. Display will now 
indicate ">ST = 0000 SP = 81 91 ". 

Display will indicate "ST = 0000 >SP = 81 91. 

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 = 81 91 ". 

Display indicates "CHAIN 8K" 

Display indicates "FUNC SINE". 

Set the oscilloscope sweep to .5 mslDIV. 

Display will indicate "FUNC SINE X". Oscilloscope 
will display less than 3 cycles of a sine wave of approx- 
imately 10 Vp-p. 
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Table 2-6. Checkout Procedure (Continued) 

This step verifies the "Amplitude Control" functions of the Model 75. 

Step 

This step verifies the "Offset" functions of the Model 75. 

ControllSwitch 

Display will indicate "AMPL 5.000 Vp". 

Oscilloscope amplitude decreases smoothly to 
minimum of approximately 10 mVp-p. Display will now 
indicate "AMPL 5.00 mVp". 

6 

This step verifies the "Frequency" functions of the Model 75. 

PositionlOperation 

7 

ObservationlComments 

Parameter 

F1 (AMPL) 

Control knob 

Press two times 

Press once 

Rotate CCW 

F2 (OFFSET) 

Control knob 

Control knob 

Control knob 

F1 (AMPL) 

Control knob 

F3 (SAMPL) 

Connect a coax cable from the Ref Out connector on 
the Model 75 rear panel to the frequency counter input. 
Set frequency counter to frequency mode. 

Press once 

Control knob 

Display will indicate "SAMPL 1.0000 MHz'' and counter 
will indicate approximately 1 MHz. 

Press once 

Rotate CW 

Rotate CCW 

Rotate CW until 
display indicates 
"OFFSET 0.0 mV". 

Press once 

Rotate CW until 
display indicates 
"AMPL 5.000 Vp". 

Rotate CCW until 
display indicates 
"SAMPL 500.0 
KHz". 

Counter will indicate approximately 500 kHz. 

Display will indicate "OFFSET 0.0 mV". 

Reset oscilloscope vertical gain to 2VIDIV. 

Oscilloscope will increase smoothly to approximately 
5.1 OV. The display will now indicate "OFFSET5.1 OV". 

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 zero is approached and passed. 
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Table 2-6. Checkout Procedure (Continued) 

This step verifies the "Hold" functions of the Model 75. 

- 9 1 Hold 

ObservationlComments 

Counter will indicate approximately 300 kHz. 

Counter will indicate approximately 100 kHz. 

Counter will indicate approximately 10 kHz. 

Counter will indicate approximately 1 kHz. 

Counter will indicate approximately 100 Hz. 

Set frequency counter to measure period. 

Counter will indicate approximately 100 ms. 

Counter will indicate approximately 1 sec. 

Counter will indicate approximately 10 sec. 

Oscilloscope will indicate a slow sine wave of 10Vp-p. 

Press once 

PositionlOperation 

Rotate CCW until 
display indicates 
"SAMPL 300.0 
KHz". 

Rotate CCW until 
display indicates 
"SAMPL 1 00.00 
KHZ". 

Rotate CCW until 
display indicates 
"SAMPL 10.000 
KHz". 

Rotate CCW until 
display indicates 
"SAMPL 1.0000 
KHz". 

Rotate CCW until 
display indicates 
"SAMPL 100.00 
HZ". 

Rotate CCW until 
display indicates 
"SAMPL 10.000 
HZ". 

Rotate CCW until 
display indicates 
"SAMPL 1.0000 
HZ". 

Rotate CCW until 
display indicates 
"SAMPL 100.00 
mHZ". 

Rotate CW until 
display indicates 
"SAMPL 1.0000 
KHz". 

Step 

8 
(Cont) 

Display indicates "H0LD:ON". Oscilloscope indicates 
that waveform stops at instantaneous dc level. 

ControllSwitch 

Control knob 

Control knob 

Control knob 

Control knob 

Control knob 

Control knob 

Control knob 

Control knob 

Control knob 
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Table 2-6. Checkout Procedure (Continued) 

9 
(Cont) 

Hold 

Step 

Press once 

ControllSwitch PositionlOperation 

Apply a 7TL low or 
switch closure input 
connector. 

ObservationlComments 

Remove the 7TL low 
or switch closure 
from the rear panel 
connector. 

Oscilloscope waveform starts again. 

Connect a coax cable from the 7TL source output to 
the Hold In connector on the Model 75 rear panel. 

Oscilloscope indicates that waveform stops at 
instantaneous dc level. 

Oscilloscope indicates that waveform starts again. 

Return 

Hold 

This step verifies the "Return" functions of the Model 75. 

Press once 

Press once 

Apply a 7TL low or 
switch closure input 
to the rear panel 
connector. 

Oscilloscope indicates that waveform stops at instan- 
taneous dc level and moves slowly to approximately 
0 Vdc. Display indicates "H0LD:ON Y = 0000". 

OsciIloscope waveform starts again. Display indicates 
"HOLD:OFFM. 

Connect a coax cable from the TrL source output to 
the Return In connector on the Model 75 rear panel. 

Oscilloscope indicates that waveform stops at instan- 
taneous dc level and moves slowly to approximately 
0 Vdc. Display indicates "H0LD:ON Y = 0000". 

Remove the 7TL low or switch closure input from the 
rear panel connector. 

I Hold press once Oscilloscope indicates that waveform starts again. 

This step verifies the "Mode" functions of the Model 75. 

I 
Parameter 

F1 (MODE) 

Control knob 

Trigger 

Press two times 

Press once 

Rotate CW until dis- 
play indicates 
"MODE 
TRIGGERED". 

Press once 

Oscilloscope trace level approximately 0 Vdc. Set 
oscilloscope sweep to .5 seclDIV. 

Oscilloscope waveform runs for one cycle, then stops 
at 0 Vdc. 
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Table 2-6. Checkout Procedure (Continued) 

This step verifies the "Burst Done Out" signal of the Model 75. 

0 bservationlComments 

Oscilloscope waveform runs continuously. 

Oscilloscope waveform stops at 0 Vdc. 

Oscilloscope waveform runs continuously. 

Oscilloscope waveform stops at 0 Vdc. 

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

Display will indicate "COLINTER = 3". 

This step verifies the "Trig In" functions of the Model 75. 

PositionlOperation 

Rotate CW until 
display indicates 
"MODE GATED". 

Press and hold 

Release 

Rotate CW until 
display indicates 
"MODE TOGGLED". 

Press once 

Press once 

Press once 

Rotate CCW until 
display indicates 
"BURST CT 3". 

Press once 

Rotate CW until 
display indicates 
"MODE BURST". 

Press once 

Press once 

Step 

11 
(Cont) 

12 

Connect the Model 75 as shown in figure 2-12. Set 
equipment controls as indicated in table 2-9. 

ControllSwitch 

Control knob 

Trigger 

Trigger 

Control knob 

Trigger 

Trigger 

F3 (BLIRST) 

Control knob 

F1 (MODE) 

Control knob 

Trigger 

Counter 
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Trigger Press Once 

Connect a cable from Burst Done Out connector to 
oscilloscope CH 2 vertical input. Reset oscilloscope 
vertical input to CHOPPED with CHI and CH2 both 
"On" and at 2VIDIV. 

Oscilloscope Burst Done Out signal goes to OVdc while 
waveform is running and then returns to + 5V when 
waveform stops. 
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Table 2-6. Checkout Procedure (Continued) 

This step verifies the "Trigger Slope" function of the Model 75. 

7 Parameter 1 press two times 

Step 

13 
(Cont) 

PositionlOperation 

Press once 

Rotate CW until 
display indicates 
"MODE 
TRIGGERED". 

Press once 

Press once 

Rotate CW until 
display indicates 
"FREQ 900.00 HZ". 

ControllSwitch 

F1 (MODE) 

Control knob 

Parameter 

F1 (FREQ) 

Control knob 

1 Control knob ) Rotate CW until 

ObservationlComments 

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

I F2(TRSLP) 
Oscilloscope displays one cycle of sine wave whose 

Press once 

This step verifies the "Sync In" functions of the Model 75 

display indicates 
"TRIG SLOPE NEG". 

start is coincident with falling edge of the trigger signal. 
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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. 

15 

This step verifies the "Ref In" functions of the Model 75. 

F1 (MODE) 

Control knob 

16 

Press once 

Rotate CCW until 
display indicates 
"MODE 
CONTINUOUS". 

Press two times Parameter 

Connect the Model 75 as shown in figure 2-13. Set 
equipment controls as indicated in table 2-1 0. 
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Table 2-6. Checkout Procedure (Continued) 

F3 (REF) 

Control knob 

TTL Signal 
source 

ObservationlComments 

Press once 

Rotate CW until 

PositionlOperation Step 

display indicates 
"REF EXTERNAL". 

ControllSwitch 

Vary the frequency 
up and down. 

Oscilloscope waveform frequency varies with the 
TTL frequency. 

Control knob 

Edit 

F1 (FLINC) 

Control knob 

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

Rotate CW until 
display indicates 
"REF INTERNAL" 

Press two times 

Press once 

Rotate CW until 
display indicates 
"FUIVC DC". 

1 F3 (EXEC) I Press once 

Connect the Model 75 as shown in figure 2-14. Set 
equipment controls as indicated in table 2-1 1. 

Oscilloscope (CHI) waveform is the same frequency 
and approximately the same amplitude as the (CH2) 
waveform. 

Z-AXIS 
OUT I MODEL 75 I OSCILLOSCOPE 

Figure 2-10. Equipment Interconnection #1 

Table 2-7. Test Equipment Control Setup#l 

Oscilloscope 

CHI Vert Input 5 VIDIV 
Horiz Sweep .5 mslDlV 
Trigger Source CHI 
Trigger Mode Auto 
Remaining Controls As Required 
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Figure 2-1 1. Equipment lnterconnection #2 

Table 2-8. Test Equipment Control Setup #2 Table 2-9. Equipment Control Setup #3 

Oscilloscope 

CHI Vert Input 2 VlDlV 
Horiz Sweep .5 mslDlV 
Trigger Source Ext ( - 10 if available) 
Trigger Mode Auto 
Trigger Slope Positive 
Trigger Coupling AC 
Remaining Controls As Required 

TTL SIGNAL SOURCE MODEL 75 OSCILLOSCOPE 

50Q 

00000000 

..@ @ @ @ @ 0 

TRIG ARB 
IN OUT 

TTL Signal Source 

Frequency 200 Hz 
Function TTL 

Figure 2-12. Equipment lnterconnection #3 

Oscilloscope 

CHI Vert Input 2 VIDIV 
CH2 Vert Input 2 VIDIV 
Vert Mode Alt 
Horiz Sweep .5 ms1DIV 
Trigger Source CH2 
Trigger Mode Auto 
Trigger Slope Positive 
Trigger Coupling AC 
Remaining Controls As Required 

2-1 6 
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Figure 2-1 3. Equipment lnterconnection #4 

TTL SIGNAL SOURCE MODEL 75 OSCILLOSCOPE 

SIG 
OUT 
Q 

Table 2-10. Test Equipment Control Setup #4 Table 2-1 1. Test Equipment Control Setup #5 

Frequency 1 .OO 
KHz 

Function Square 
Wave 

Amplitude 1 0 Vp-p 

REF 
IN - 

TTL Signal Source 

Frequency 1 MHz 
Function l T L  

Signal Source 

CHI Vert Input 2 VIDIV 

SYNC 
OUT 

Oscilloscope 

CHI Vert Input 2 VIDIV 
Trigger Source Ext ( -10  if 

avail) 
Horiz Sweep .5 ms1DIV 
Trigger Mode Auto 
Trigger Slope Positive 
Trigger Coupling AC 
Remaining Controls As Required 

Oscilloscope 

CH2 Vert Input 2 VIDIV 

'rn-mo' 
0 0 

. - - ... . 
O O O O O O O O 0  

@ L@ @ 69 @ ..q 
ARB 
OUT 

Vert Mode Alt 
Horiz Sweep .2 ms1DIV 
Trigger Source CH2 
Trigger Mode Auto 
Trigger Slope Positive 
Trigger Coupling AC 
Remaining Controls As Required 

50Q 

cl CH2 ,; - 
0 Q 

SIGNAL SOURCE MODEL 75 OSCILLOSCOPE 

CH2 

0 
SUM ARB 
IN OUT 

Figure 2-14. Equipment lnterconnection #5 
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r WAMTCK: 1 
San Dleao CA USA - I MODEL 75 I 

BEFOREOPENING UNPLUGPOWEO 
CORD DANGEROUS VOLTAGES 
INSIDE SEE MANUAL FOO SAFETY 

IY9TFtl lCTIOII  

Z A X I S  

o u t  

IEEE-488 (600nI 

R e f  R e f  Hold R e t u r n  

I n  O u t  I n  I n  

(TTL) (TTLI (TTL) (TTL) 

Figure 3-1. Controls, Connectors, and Indicators 
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3.1 INTRODUC'I'ION 

This section describes the operation of the Model 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 Model 
75. 

3.2 CONTROLS, CONNECTORS, AND INDICATORS 

The front panel controls are organized into four menu 
selection keys, three soft keys, three real time keys, the 
Counter key, and the Control knob. To change any instru- 
ment setting, the appropriate menu key is pressed 
repeatedly until thedesiredsoft key labelappears in the 
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 
a waveform 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. 

W-TEK Arbitrar, Waveform Generator 

FFtEl;! F;ER ;!;RplFL 

1 Liquid 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. Each time 
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. 

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

3 Edit Key. Each time the edit key is pressed the lower 
line of the display will change to indicate three dif- 
ferent waveform editing options. There are a total 
of five different sets of three editing options. Any of 
these can be invoked by pressing the soft key [Fl 
(21), F2 (1 9), or F3 (1 7)] below the corresponding 
label on the display. 

NOTE 

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

' WAVETEK Arbitrary Waveform Generator 

L 

FREQ SELECTED FROM PARAMETER MENU ADJX SELECTED FROM EDIT MENU 

Figure 3-2. Typical Display Indications 

3-1 
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Pressing the Edit key the first time enables the rubber 
band 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 "ADJX,Ym 
(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 control knob. 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(with an 
annunciator) the adjustment axis (X or Y) currently 
enabled 
The label for the F3 soft key will read "L,R'TT1' (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 
currentlyenabled. If Z-axis modulation is used on 
an osci l loscope, 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 to be inserted between thecurrent 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. 
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 
"Xu will be be displayed in the top right hand 
corner of the display after EXEC has been 
pressed. 

Pressing the Edit keya third time enables thedigital 
amplitude and offset features as follows: 

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

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- 
tion being 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 
fixedvalue 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 F3soft keywill read "L,R'TT" (Left 
or Right Thumbtack). Pressing F3once allows the 
horizontal position of the left thumbtack to be 
changed by rotating the control knob. Pressing 
F3 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. Moving the thumbtacks has noeffect on 
theoutput waveform. If Z-axis modulation is used 
on an oscilloscope, the thumbtacks will be 
intensified. 

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

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 stopaddresses 
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 thumbtacksso 
that its peak Y-value is either k 2047. This is 
exactly the same as using DAMPL and turning the 
control knob until "1 0O0/0 " isdisplayed. Normaliz- 
ing a waveform ensures that its peak value will 
be as set by the amplitude parameter. 

Pressing the Edit keya fifth time enables the single 
point editing features as follows: 

The label for the F1 soft keywill read "CSR" (Cur- 
sor). Pressing ~1 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 
positionof thecursor to increase byone.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 "ADJY PT" 
( 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 theX posi- 
tion and Y value of the point. 

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

4 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 soft key [Fl  (21), F2 (1 9), or 
F3(17)] below the corresponding label on thedisplay. 

NOTE 

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

frequency(see paragraph 3.1 4.1), 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 freauency 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 
in volts peak(into 509). See paragraph 3.1 4.3for 
an explanation of the interrelation between 
amplitude and offset. 
The label for the F2 soft keywill 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 
509). See paragraph 3.14.4 for an explanation of 
the interrelation between amplitude and offset. 
The label for the F3soft keywill read "REF" (Fre- 
quency Reference). Pressing F3 allows selection 
of either the internal synthesizer (as set by 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. 

Pressing the Parameter key the first time enables 5 Store Key. Each time the Store key is pressed the 
the control of theoutput frequency in threedifferent lower line of the display will change to indicate one 
ways. Each of these is actually settng the sample of two sets of three setting storage options. Setting 
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storage is only available for waveform lengths of 
2048 points or less (see CHAI N below). Any of these 
can be invoked by pressing the soft key [Fl (21), F2 
(1 9), 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 oneof the 
three locations with the control knob, then press- 
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 EXEC key(see F3 below), will exchange 
the current waveform and settings with the 
selected location. In this way, 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 waveforms longer 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" keywill unchain thewaveforms 
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. 

6 Setup Key. Each time the Setup key is pressed the 
lower Iineof thedisplaywill change to indicate three 
different instrument setupoptions. There are a total 
of four different sets of three parameter setting 
options if no communications option (RS-2326 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 [Fl (21), F2 (1 9), or F3 (1 7)] 
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 (1 3) to by set to anywhere 
in the active waveform by rotating the control 
knob. The top line of the display will indicate this 
position by the waveform address and in degrees 
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, 
except that there isa two point offset in thedegree 
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 is used. 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- 
tion is used on an oscilloscope, 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" 
(Go to Next Break Point). Pressing F2 will cause 
the cursor to jump to the next location where a 
break point is "on". 
The label for the F3 soft key will read "TGLBP" 
(Toggle Break Point OnIOff). Pressing F3 will turn 
a break point "on" i f  it is "off" or "off" if it is "on" 
at the current cursor position. 

Pressing the Setup keya third time enables the break 
point clearing and reset functions as follows: 

The label for the F1 soft keywill read "CLRBPS" 
(Clear all Break Points). Pressing F1, then the 
EXEC key, will clear all of the currently set break 
points (turn them "off"), and insert the default 
break point at the start address. 
The label for the F2 soft key will read "RSET" 
(Reset). Pressing F2, then the EXEC key, will reset 
the instrument to the defaults listed in table 3-1. 
This will not affect the active or stored waveforms. 
The top line of the display will indicate the soft- 
ware version number. 
The label for the F3 soft keywill read "EXEC" (Ex- 
ecute). Pressing F3 causes the action selected 
by the CLRBPS or RSET to be executed. An "X" 
will be displayed in the top right hand corner of 
the display after EXEC has been pressed. 

Pressing the Setup key a fourth time enables the 
Z-axis and calibration controls as follows: 

The label for the F1 soft key will read "ZLEVL" 
(Z-Axis Drive Level). Pressing F1 allows adjust- 
ment of the amplitude at the Z-axis output con- 
nector (23) by rotating the control knob. The top 
line of the display indicates this level in volts. Refer 
to paragraph 3.5 for a procedure for setting up 
Z-axis modulation. 
The label for the F2 soft key will read "ZLOGIC" 
(Z-Axis Logic Polarity). Pressing F2 allows setting 
of the Z-axis output (23) to either positive 
(high =bright) or negative (low = bright) by 
rotating the control knob. Refer to paragraph 3.5 
for a procedure for setting upz-axis modulation. 
The label for the F3 soft key will read "CAL" 
(Calibration). Pressing F3 allows the calibration 
of the output offset. Refer to section 5 for the 
calibration procedure. 

Pressing the Setup key a fifth time enables the 
communication option controls if a communication 
option is installed. Refer to paragraph 3.26 
(IEEE-488) or 3.30 (RS-232-C) for more information 
about these controls. 

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

7 Control Knob. Used to change the value or selec- 
tion associated with the three soft key. The top line 
of the displaywill display thevalue or selection made 
by the control knob. 

8 Power Switch.This switch turns the instrument On 
or Off. At power-on, the instrument initializes to the 
conditions existing when the instrument was last 
turned off. 

9 ARB Out (50R) Connector. This BNC connector is 
the main output for the ARB waveform. The maxi- 
mum voltage output amplitude is + 5 Vp into a 50R 
load. This connector is internally fuse protected. 

Return Key. Pressing the Return key causes the out- 
put to ramp back to the starting "Y" value. The rate 
of the ramp is adjustable from 0 to 100 ms per 
vertical 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. If the 
waveform is in the Trigger, Gate, Toggle, or Burst 
mode, the output will wait for another trigger (manual 
or external) before restarting. 

11 Sum in (50R) Connector. Provides a means of 
inputting an external waveform to be summed with 
the ARB internal waveform. This input is fuse pro- 
tected against accidental application of high voltage. 
A + 5Vp input will produce an output equal to the 
amplitude setting at the "ARB Out" connector. The 
sum of this signal and the .internal waveform can- 
not exceed + 5 Vp. 

12 Hold Key. This key, when pressed, will stop the 
waveform at the ARB Out connector and hold the 
output at the instantaneous (when pressed) value 
of "Y". Pressing the Hold key a second time will con- 
tinue the original waveform. 

13 Sync Out (TTL) Connector. This connector provides 
a sync signal for synchronizing an oscilloscope or 
another ARB generator with this ARB generator. The 
waveform from this connector is a pulse one Sam- 
ple time wide. The position is adjustable toanywhere 
in the waveform. 

14 Trigger Key. This key allows the waveform to be 
manually controlled in four different ways depending 
on the mode. The trigger slope polarity (TRSLP) is 
settable as either positive or negative. 

1. When in the Triggered Mode the generator will 
output one cycle of the waveform each time the 
key is pressed. 
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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. When in theToggle 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 w ~ l l  
output the preset number of cycles. 

15 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. 

16 Sync I n  (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. 

17 F3 Key.This is a soft key that allows selection of the 
option displayed directlyabove it. The function of this 
key ischanged bythe menu keys(3.4.5. and 6) The 
top l~ne  of the display will respond to the key being 
pressed 

For some menus, the F3 soft key (1 7) 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). 

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

19 F2 Key.This isa soft key that allows selection of the 
option displayed directlyabove it.Thefunction of this 
key is changed by the menu keys(3,4,5, and 6). The 
top line of the display will respond to this key being 
pressed. 

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

21 F1 Key.This is a soft key that allows selection of the 
option displayed directly above it. The function of this 
key is changed by the menu keys (3,4,5, and 6). The 
top line of the display will respond to this key being 
pressed. 

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

23 Z-Axis Out (600R)Connector. Used to modulate the 
Z-axis of an oscilloscope when using the waveform 
editing features. The level of t h~s  signal is menu 
selectable from 2 to 14 volts. Additional lower levels 
can be obtained by terminating the output into 50R. 
Logic polarity is also selectable. 

24 Return In  (TTL) Connector. A l T L  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 incontinuous mode, the output will be 
held after the return and can be restarted by press- 
ing the hold key. I f  the waveform is in Trig, Gate, 
Toggle, or Burst, the output will wait for another 
trigger (manual or external) before restarting. 

25 Hold In (TTL) Connector. A l T L  low or switch closure 
signal at this input will cause the waveform to stop 
at the instantaneous "Y"  value. ATTL high or open 
will cause the waveform to continue. 

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

27 Ref In (T'TL) Connector. This connector allows the 
input of an external l T L  level sample clock when 
external reference is selected. 

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

NOTE 

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

HIGH Vout 24.4V @ lout G20 pa 
Vout 23.8V @ lout G4 ma 

LOW Vout GO.l V @ lout G20 pa 
VoutG0.33V @ lout <4 ma 
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Beforesetting up the instrument, the instrument can be 
RECEIVING 

MODEL 75 
cleared (reset) to the default settings listed in table 3-1 

INSTRUMENT by using the RSET soft key from the Setup menu. RSET 
OUTPUT RG58 OR EFFECTIVE will not affect calibration, Z-axis output, or any 

IMPEDANCE EQUIVALENT CIRCUIT waveforms. To clear the old waveform, in order create 
RESISTANCE 

~ O Q  a new one, the ERASE soft key from the Edit menu can 
LOAD 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 

OUTPUT 
AMPLIFIER seen on the bottom line of the display and then press the 

v RSET soft key (F2) followed by the EXEC soft key (F3). 

Table 3-1. Model 75 Default Conditions 
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 loadiog, of the ARBOut con- 
nector is necessary for its specified operation. Figure 
3-3 shows the proper termination of the ARB Out con- 
nector with standard 509 output impedance. Placing the 
50 9 terminator, or 509 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 

ARB Out (509). . . . . . . . . . . . . . . . . . . . . . . . . .  ,509 
Sync Out ( lTL). . . . . . . . . . . . . . . . . . . . . . . . . .  NIA 
Burst Done Out ( lTL). . . . . . . . . . . . . . . . . . . . . .  NIA 
Ref Out (lTL) . . . . . . . . . . . . . . . . . . . . . .  NIA 
Z-Axis Out (6009). . . . . . . . . . . . . . . . . .  ,6009 
Sum In (509). . . . . . . . . . . . . . . . . . . . . . . . . .  ,509 
Trig In ( lTL). . . . . . . . . . . . . . . . . . . . . . . . . .  .1OOkR 
Sync In (lTL) . . . . . . . . . . . . . . . . . . . . . . . . . .  .100kR 
Ref In (lTL) . . . . . . . . . . . . . . . . . . . . . . . . . .  .100kR 
Hold In ( lTL). . . . . . . . . . . . . . . . . . . . . . . .  ,100kR 
Return In ( lTL). . . . . . . . . . . . . . . . . . . . . . . .  . l ook9  

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. 

Sample Frequency: 1.0000 MHz 
Frequency: 488.28 Hz 
Period: 2.0480 ms 
Amplitude: 5.000 Vp 
Offset: O.OOV 
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 mslbit 
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 set the "ZLOGIC" polarity to 
"NEG" usiog the ZLOGIC soft key (from the 
Setup menu) and the Control knob. 

b. I f  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 
to approximately 2,4,6,8,10,12, or 14 volts. If your 
oscilloscope can be damaged by any of these Z-axis 
output levels, be sure that you do not exceed the 
maximum for your oscilloscope. This output can be 
loaded with a 50Q feedthrough termination to 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. With no feedthrough termination, set the Z-axis 

level to 2 volts using the ZLEVL soft key (from 
the Setup menu). Connect the Z-axisoutput 
cable to the oscilloscope. 

b. Adjust the oscilloscope intensity to the desired 
brightness. 

c. If the contrast between the bright dots (thumb- 
tacks and cursor) and the rest of the waveform 
is too high, add a 50R 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 
and therefore show up as bright dots on an 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. Acursor is used 
for "point" and "rubber band" editing. The position of 
the cursor can be adjusted by selecting the CSR soft key 
(from the Edit menu). The cursor isalso marked bya pulse 
on the Z-axis output and will show up as a bright dot on 
the oscilloscooe display. 

3.7 RUBBER BAND EDITING 
"Rubber band" editing is analogous to stretching a 
rubber band fromone thumbtack, to the cursor, and then 
to a second thumbtack. To use this editing method, place 
the left and right thumbtackson 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 3.1 1. To insert a 
standard waveform: 

1. Set the 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 thedesired waveform 

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

4. Use "DAMPL" and "DOFF" as described in 
paragraphs 3.9 and 3.1 1 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- 
sistsof a 4095point high windowwith 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 section to be edited using the L,RTTsoft key(from 
the Edit menu), press the DAMPLsoft key, and then use 
the Control knob to adjust the amplitude. The digital 
amplitude can be adjusted past zero to negative 
amplitude to invert a portion of the waveform. 

3.1 0 NORMALIZING 
Pressing the "NORML" soft key from the "EDIT" menu, 
scales the portion of the waveform between the thumb- 
tacks such that the peak value will be + 2047 or - 2047 
points. This is equivalent to adjusting the digital 
amplitude to full scale. 

3.1 1 DIGITAL OFFSET 
"Digital Offset" is similar todigital amplitude, but is used 
to adjust the offset of a portion of the waveform relative 
to the 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 toenable 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 "CSR INCRXADJYPT" 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)wiII increment the "X" 
value by 1, pressing ADJYPTa 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 

a. "ARBOut (504)" through a 504feedthrough ter- 
mination to the vertical input of an oscilloscope. 

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

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

Set the Model 75 and oscilloscope controls as 
follows: 

Model 75 Oscilloscope 

Setup: Press 3 times VERT INPUT: 2 VlDlV 
F2 (RSET): Press once VERT COUPLIIVG: DC 
F3 (EXEC): Press once 
Edit: Press two times HORlZ SWEEP: 
F2 (ERASE): Press once .2 mslDIV. 
F3 (EXEC): Press once TRIG MODE: AUTO 

TRlG COUPI-ING: AC 
TRlG SOURCE: EXTI1 0 

TRIG SLOPEILEVEL: As Required 
INTENSITY: As Required 

by paragraph 3.5 

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. 

4. Some oscilloscope controls(depending on the 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. Adjust the oscilloscope horizontal "VAR" con- 
trol to place the right thumbtackat the right-hand 
edge vertical mark. One complete waveform 
cycle will then equal 10 divisions on the 
oscilloscope screen. 

5. Edit: 
F3 (L,RTT): 
Control Knob: 

F3 (L,RTT): 
Control Knob: 

Edit: 
F1 (FUNC): 
Control Knob: 

F3 (EXEC): 

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" 
Press once 
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6. Edit: Press once. 
F1 (DAMPL): Press once. 
Control Knob: Rotate CCW until the display 

indicates "DIG AMPL 50%" 
F2 (DOFF): Press once 
Control Knob: Rotate CCW until the display 

indicates "DIG OFFSET 
- 2047" 

7. 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" 

8. F3 (L,RTT): 
Control Knob: 

F3 (L,RTT): 
Control Knob: 

Edit: 
F1 (FUNC): 
Control Knob: 

F3 (EXEC): 

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" 
Press once 

9. Edit: Press once 
F1 (DAMPL): Press once 
Control Knob: Rotate CCW until the display 

indicates "DIG AMPL 5 % "  
F2 (DOFF): Press once 
Control Knob: Rotate CW until the display 

indicates "DIG OFFSET 
2048" 
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F3 (L,RlT): Press two (2) times 12. Set the oscilloscope horizontal sweep to .5 mslDIV. 
Control Knob: Rotate CW until the display Adjust the horizontal sweep "VAR" control until the 

indicates "> R = 1680" oscilloscope displays four (4) complete cycles of the 
F3 (L,RlT): Press once waveform. 
Control Knob: Rotate CW until the display 

indicates "> L = 131 0" 
Edit: Press four (4) times 
F1 (FUNC): Press once 
F3 (EXEC): Press once 

11. Edit: Press once 
F1 (DAMPL): Press once 
Control Knob: Rotate CCW until the display 

indicates "DIG AMPL 6O/0" 
F2 (DOFF): Press once 
Control Knob: Rotate CW until the display 

indicates "DIG OFFSET 
2048" 

3.1 3 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 (81 91 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 will bediscussed in paragraphs 3.1 5 thru 3.1 5.5. 

3.1 4.1 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- 
quency'' using the FREQ soft key(F1), in terms of "time 
period" using the PER soft key(F2), or in terms 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" in the waveform. The waveform "period" is the 
inverse of the waveform "frequency". The number of 
points in the waveform is thestopaddress minus thestart 
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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3.1 4.2 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 to the "Ref In'' connector on the rear panel. 

3.1 4.3 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 
turn the Control knob as required. If the waveform does 
not reach the top or the bottom of the window the 
indicated amplitude will not be [he 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. 

3.1 4.4 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 
affect the resolutionof theoffset setting.Thesum of the 
amplitude setting and the absolute value of the offset 
setting cannot exceed 5.2V. 

3.1 5 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 
isgiven in paragraphs 3.1 5.1 thru 3.15.5.Tochange the 
operational mode, press the MODE soft key (from the 
Parameter menu)and use thecontrol knob to select the 
desired mode. 

All of the modes except Continuous use a trigger to start 
the waveform output. The trigger cancome from theTrig- 
ger key on the front panel, from the "Trig In" BNC con- 
nector on the front panel,or via the optional GPlB or 
RS-232C interface. The polarity(s1ope) that causes the 

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 

Ifallof the breakpointsare removedfrom the 
waveform, then all of the modes will act like 
the Continuous mode. 

3.1 5.1 Continuous Mode 

In Continuous mode, the output runs repeatedly from the 
start address to the stop address. Neither the Trigger 
key or the "Trig In'' BNCwill have any effect in this mode. 

3.1 5.2 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. 

3.1 5.3 Gated Mode 

I n  the Gated mode, the waveform stops at a break point 
and waitsfor a trigger signal. When a trigger is received, 
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 
low transition and runs until the Trigger key is pressed 
or the "Trig In" input goes high. 

3.1 5.4 Toggled Mode 

In the Toggled mode, the waveform stops at a break point 
and waits for a trigger signal. When a trigger is received, 
thewaveform runs until asecond 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 

In the Burst mode, a trigger signal causes the generator 
to output a predetermined number of waveforms (as set 
by the burst count) and stop at the next break point. To 
set the burst count, press the BURSTsoft key(from the 
Parameter menu) and use the Control knob to set a count 
from 1 to 1,048,575. Inputting another trigger signal dur- 
ing the burst sequence will cause the burst counter to 
start over. 

3.1 6 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- 
tion in the waveform. The cursor position will be indicated 
numerically on the display and as a bright dot on a 
oscilloscope if the Z-axis modulation is used. Next, pcess 
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 rnoves the cursor to the 
next break point. If there is a break point at the present 
cursor position, thedisplay 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 theCLRBPSsoft key(from thesetup 
menu) followed by the EXEC soft key. For the operational 
modes to work correctly there must be at least one break 
point somewhere in the waveform. TGLBP both sets and 
clears breakpoints. 

3.1 7 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 
RCALLsoft key(from the Store menu). Storing or recall- 
ing a waveform erases either the stored waveform or the 

active waveform respectively. The EXCHG soft key (from 
the Store menu) can be used to exchange two waveforms 
without losing either one. Use the EXCHG soft key in the 
same manner as the STORE and RCALL soft keys. 

3.1 9 CHAINED OPERATION 

The "active" waveform can be chained with the three 
stored waveforms to create waveforms of up to 81 92 
samples long. 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 
also be used to view the "active" waveform and the three 
stored waveforms in succession on an oscilloscope. 

3.20 WAVEFORM COLINTER 

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 is disabled. The counter can be 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. A lTL  low level or a contact closure on the "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 
"Return In'' BNC will cause the output to ramp from the 
current output level to the level at the start address.-The 
rate of this ramp is adjustable from 0 to 100 ms per 
vertical step. 0 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 need to be 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 

I f  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 lineof 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 can be 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 
waveforms in succession. This configuration can be us- 
ed to create waveforms longer than the 81 92 sample 
maximum or to create a series of normal waveforms 
followed by one or more abnormal waveforms. 

MODEL 75 #I 
w-. 
1 --- 
. -  - - -  / 

I 
@ @ P o p ,  OSClLLOSCOPE 

I 
BURST DONE 

OUT CH 2 IN 

MODEL 75 #2 0 @ 

- - r- = r - 

BURST b 
TRIG IN DONE ARB OUT 

OUT 
L 

SUM IN 

first. The "ARB Out" connector of each instrument is 
connected to its successor's "Sum In" connector and 
the last "ARB Out" connector is used as the main out- 
put. Each of the Model 75's can have independent 
waveform sample frequencies if desired, but if this is not 
necessary, one should be used as the master frequency 
reference. Todo this, connect the "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. 

MODEL 75 #2 

Figure 3-4. Example of Series Waveform 

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 controls not only its 
own amplitude but the amplitudeof theoutput due to the 
"Sum In" signal. A k 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 should not exceed the amplitude 
setting. In equation form: 

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 
at the break point location at the end of each waveform. 

Toconnect several Model 75's in series, the "Burst Done 3.25 PARALLEL OPERATION 

Out" connector of each Model 75 is connected to its Several Model 75's can be connected in parallel (as 
successor's "Trig In". If the waveform is to run con- shown in the following diagram) to produce simultaneous 
tinuously, the last Model 75's "Burst DoneOut" connec- waveforms (see figure 3-5) with a controllable phase 
tor is connected back to the "Trig In'' connector of the relationship. 
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To connect Model 75's in parallel, chose one as the fre- 
quency 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. 

0 0 0 Q  L 0 $ J  OSCILLOSCOPE 

SYNC A R B  
OUT OUT 

I 
TRIG IN 

REF IN MODEL 75 

; 7 p i L v  -- 07 
I 1 1 A R B  

O Q . a q @ ? q -  OUT 

Figure 3-5. Example of Parallel Waveform 

-- 
SYNC IN 

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. 

-- 

SYNC OUT 

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 valuemay be changed from 
the front panel. 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 GPlB 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 ASCll 
characters received by the GPlB interface. Rotating the 
Control knob will scroll through the last 80 ASCll 
characters received by theGPIB interface.Thisfeature 
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 GPlB address to some value other 
than that set by the internal DIP switches. 

The position of the "Sync Out" pulse from one 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" soft 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. Thedifference between the two soft keys isdue 
to the fact that there is a two clock cycle phase delay 
from a pulse in at the "Sync In" input to the start address 
output level at the output. 

3.26.5 LOCAL Soft Key ( I )  

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 theGPIBaddress when the ADRS 
soft key is pressed. 
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@ Paragraph 3.26.1 
Figure 3-6. GPlB Controls and Switches 

3.27 GENERAL PURPOSE INTERFACE BUS (GPIB) 

Paragraphs 3.27 through 3.27.9are provided for readers 
who wish further background information on the General 
Purpose Interface Bus (GPIB). For specific Model 75 pro- 
gramming information, refer to paragraph 3.28 through 
3.29.3. 

The GPlB interface is an implementation of IEEE 
specification 488-1 978. 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. 

SHI Complete source handshake. 
AH 1 Complete acceptor handshake. 
T6 Basic talker. 
TEO No extended talker. 
L4 Basic listener. 
SR1 Complete service request (software 

select). 
RLI Remotellocal and local lockout. 
PPO No parallel poll capability. 
DC1 Complete device clearlselective device 

clear. 
DT1 Complete device trigger capability. 
E l  Open collector drivers. 

Instruments on the bus may have "talk" and "listen" 
capabilities. The talk capability allows a device to send 
data(such aserror message readings)out over the bus. 
The listen capability allows a device to receive data (such 
as device programming information) from the bus. 

The GPlB consists of 16 negative true signal lines as 
shown in figure 3-7. These 16 lines include 8 bidirectional 
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 
"assert" a line by pulling it down to the logic low, or 
"true" state. If nodevice is asserting the line, it is pulled 
up to the logic high, or "false" state. (Only the controller 
is allowed to assert certain lines.) 

As shown in figure 3-7, devices connected to the bus may 
be a LISTENER (only), TALKER (only), LISTENER1 
TALKER or CONTROLLER. The Model 75 is both a talker 
and a listener. More than one controller may be con- 
nected to the bus, but only one controller may be hard 
wired as SYSTEM CONTROLLER, and only one controller 
at a time may assume the role of ACTIVE CONTROLLER. 
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CONTROLLER 
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Figure 3-7. GPlB Structure 

REN 

(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 GPlB are in local or 
remote modes. In the local mode, 
devices respond to front panel 
commands. In remote mode, the situa- 
tion is reversed; GPlB 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 
line is put in the local state, aGoTo Local 
(GTL)command is received or the LOCAL 
front panel soft key is pressed. 

DAV, NRFD, These are the "handshake" lines (Data 
N DAC Valid, Not Ready For Data and Not Data 

Accepted) which regulate the transmis- 
sion of information over the lines D101- 
D108. 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. 

3.27.1 Bus Line Definitions 

The 16 negative-true GPlB signal lines are: 

Dl01 -Dl08 
ATN 
REN 
DAV 
NRFD 
N DAC 
EOI 
SRQ 
I FC 

Data InlOut Lines 
Attention 
Remote Enable 
Data Valid 
Not Ready For Data 
Not Data Accepted 
End Or Identify 
Service Request 
Interface Clear 

The functions of the GPlB signal lines are: 

Dl01 -0108 These eight lines (Data InlOut) are used 
to send commands from the controller 
and to transfer data back and forth 
between instruments and the controller. 

I FC 
ATN The Attention line is operated only by the 

activecontroller. It specifieswhether the 
information on lines Dl01 -0108 is data 

When ATN is false, EOI (End Or Identify) 
indicates that the data on lines 0101- 
Dl08 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 EOI 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 Interfaceclear line is asserted by the 
system controller to reset the interface 
logic in all devices connected to the bus 
to a known initial state. 
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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 
used in a typical data exchange as described in the next 
paragraph. 

All devices currentlydesignated as active listeners would 
indicate(via the NRFD 1ine)when they are ready for data. 
Adevice not readywould pull this line low(ground), while 
a device that is ready would let the Iine float high. Since 
a lowoverridesapassive high, this linewill stay low until 
all active listeners are ready for data. When the talker 
senses this, it places the next data byte on the data lines 
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 thedata. It can then remove 
DAV (let it go high) and start the entire sequence over 
again for the next byte of data. 

knob until 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 D101-D108. There are 31 
different available addresses (hexadecimal codes 40 
through 5E, ASCI I codes @ through ). A 32nd address, 
called untalk (hexadecimal 5F, ASCll "-") 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 
loworder five bitsof the listenaddress.Thus, if the Model 
75 listen address is hexadecimal 21 (ASCII " ! "), 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 l isten 
addresses. Secondary addresses are ignored by the 
Model 75. 

3.27.3 Commands 3.27.7 Universal Commands 
Commands are sent over lines Dl01 -Dl08 with ATN true. universal commands are used to command a device to 
They are divided into five classes: perform designated actions. Universal commands are 
1. Listen Addresses recognized at all times. Universal commands performed 

2. Talk Addresses by the Model 75 are: 

3. Secondary Addresses 

4. Universal Commands 
DCL Device Clear 
SPE Serial Poll Enable 
SPD Serial Poll 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 shown with 
their binary codes in Appendix A. 

3.27.4 Listen Address 

Listen addresses are used to command a device to read 
any data bytes transmitted over lines Dl01 -D108. There 
are 31 different available addresses (hexadecimal codes 
20 through 3E, ASCll codes SP through >). A 32nd 
address, called unlisten (hexadecimal "3F1', ASCII "?") 
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 DIPswitches(see paragraph 2.2.6) 
or by the ADRSsoft key. To temporar~lychange theGPIB 
address, press the ADRS soft key and turn the Control 

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

Serial Poll Enable (SPE) - Causes the instrument 
to engage in a serial poll by responding with the serial 
poll status byte when addressed as a talker. Data 
line D107will beon, if service is being requested on 
the SRQ Iine. When the status byte is read, it is reset 
to all zeros, and the SRQ line 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. When this message is read, the 
status byte is reset and the SRQ released as for the 
serial poll. 

3. Serial Poll Disable(SPD)- Discontinuesserial poll. 
Returns instrument to normal talk modes. 

4. Local Lockout (LLO) -Causes the Model 75 toenter 
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 can send the GTL(GoTo Local)command. 
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3.27.8 Addressed Commands but the control knob will be inoperative so no settings 
Addressed commands are used to command a device can be changed. the real time (Trigger, 
to perform designated actions, Addressed commands Hold, Return) and the Counter key will function just as 
are recognized only when the instrument is addressed in local mode. When the instrument is in the remote 

as a listener, Addressed commands performed by the mode, the GPlB interface input has priority over any front 

Model 75 are: panel control, and the Control knob is completely 
ignored. Therefore, as long as the GPIB interface is con- '. (GTL) - Commands the 75 tinuously supplied with data, the keyboard will appear 

go to the local mode. to be inoperative to the user. 
2. Selective Device Clear (SDC) - Resets the Model 

75 to its default conditions. Line 2 of the LCD always shows the state of the GPlB 
interface after scanning the last string (see paragraph 

3. Execute Trigger (GET)- "pan receipt Of the 3.28.9). In the lower right corner, several characters may 
GET, the programmed settings are error checked. appear: 
If no error is detected, the control information is 
transferred to the waveform generator circuit, 'R' = Remote 
followed bya trigger. In order toensure system syn- 'L' = Addressed to listen 
chronization with a GET, the Model 75 will not com- 'T' = Addressed to talk 
plete the handshake sequence until it has finished 

1 
'Q' = Request of service because of selected SRQ 

execution of the GET. mode 

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 
120pslcharacter), until either 64 characters are received 
or there is 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 64character string. Whenever the Model 75 is 
finished scanning a string, the display will show the last 
parameter of the string and thecurrent statusof theGPlB 
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 GPlB PROGRAMMING 

This section describes the remote operation of the Model 
75. For general GPlB 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- 
gram the Model 75. Table 3-2 is a programming reference 
guide giving detailed descriptions of each programming 
character and information for writing actual statements 
to the Model 75. 

3.28.1 General Programming Information 

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 ASCII 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 GPlB 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 

When the Model 75 is in remote mode, the menu and soft may be interspersed freely after any programming 
keys can still be used toexamine the instrument settings, 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 an immediate 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) 
'XHO' (Hold Off) 
'XH1' (Hold On) 

To program an action, simply send the proper character 
to the GPlB 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 thecurrent value of a parameter, simplysend 
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' 

Programming 
string for 

Frequency 100 Hz Remarks 

F 100  Blank spaces are ignored 
F0100 Leading zeros are ignored 
F1 E2 1*102 = 100 
F.O1 E4 .01 * lo4  = 100 
F.O1 E304 .01*104 = 100 Last twoexponent 

digits are only used 
F1000E-1 1000*10-1 = 100 
F l E - 2 -  Two minus signs cancel 
F1 E.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 
been entered so it can evaluate the number.This isdone 
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 it is 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 actuallychange 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 not received an "I", 
and the scratchpad value of the displayed parameter is 
different than the current instrument setup, an asterisk 
(*)  is shown on thedisplay(see paragraph 3.28.1). When 
an "I"  or a GET is received, all of the parameters are 
checked for conflicts and if no error occurs, the scratch- 
pad contents 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 changed 
immediately. 

It is also possible to send multiple commands in the same 
string. For example, to change frequency, amplitude and 
offset simultaneously, send the parameter string: 
'F1 E4A2D1I1. In this example, the new frequency is 
10 kHz, amplitude is 2 Vp and offset is 1V. Because an 
execute was sent at the endof this string, the parameter 
changes are executed immediately. 

through '9', 'E', ' - ', ' + ',and I . ' ) .  Dataentry can be fixed 
point, floating point, exponential notation or scientific 3.28.6 Sending Waveforms to the Model 75 

notation. ~ n y s e ~ u e n c b  of characters which gives the Waveforms are sent to the Model 75 by sending a 'K' 
new value is acceptable. For example, all of the follow- followed by a number representing the first address (X 
ing sequences cause sample frequency 100 Hz to be location) to be changed in the waveform, then sending 
programmed. successive data values (Y values) preceded by 'L's until 
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the end of the waveform. Each time 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 81 92 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; 

3.28.7 High Speed Binary Waveform Transfer 

With software versions 2.1 4 and later, waveform data 
can be sent to the Model 75 in binary form at a rate of 
approximately 14.5 kbytesls (each waveform point takes 
2 bytes) from a fast GPIBcontroller 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 ASCll "#" 
($23), then a 2 byte binary beginning address with the 
most 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 81 92. The word count is the number 
of waveform data points to be changedand must exactly 
correspond to the number of data words. Each data word 
isa two byte binaryword representing a number between 
0 and 4095. The actual Y-value of each data point is 2048 
less than thevalueof thedata word. For example, adata 
word of 1 corresponds to as Y-value of - 2047. 

The Model 75 must be completely finished processing 
all previous commands and any numeric input must be 
terminated prior to receiving the "#" character.The best 
way to insure this is to send a terminator character 
(typically LF) and a GET to the Model 75 prior to the "#". 

If the trigger cannot be tolerated, besure that the Model 
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 ASCII charactersandmay 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. Datavalues are read starting 
at a location specified by sending a 'K' followed by the 
address(Xvalue) 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 can be used as a programming reference guide 
when sending commands to the Model 75. It describes 
each programming character and which numeric 
characters are to be used toprogram parametervalues. 
Before attempting to use this guide, read paragraphs 
3.28.1 through 3.28.5. 

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

Function ASCII Character Default Setting 

GPlB ADRS 

SRQ Mode 

Talk Mode 

Terminator 

Bit Switch 

1 

0 

10 
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Function 

Sample 
Frequency 

Amplitude 

Offset 

Burst Count 

Start 
Address 

Stop 
Address 

Sync 
Address 

Ramp Rate 

ARB Address 

ARB Data 

Calibration 

Set Break 
Point 

Clear Brk 
Point 

ASCII 
Character 

Table 3-2. Programming Reference Guide 

Description 

The character 'F' followed by a number value programs the sample frequency 
in hertz. An 'E'designatesexponent. Validfrequencyvalues are 2E - 2 to 2E + 6. 
This is the same as the SAMPL soft key. 

The character 'A' followed by a number value programs the peak amplitude into 
the 50R impedance at the ARB Out connector. Valid amplitude values are 5E - 3 
to 5.1. This is the same as the AMPL soft key. 

The character 'D' followed by a number value programs the offset voltage into 
50 R at the ARB Out connector. Valid offset values are - 5.10 to + 5.10. This 
is the same as the OFFSET soft key. 

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. 

The character 'T' followed by a number programs the waveform start address. 
The valid start addresses are 0 to 81 91. This has the same function as the START 
soft key. 

The character 'P' followed by a number programs the waveform stop address. 
The valid stop addresses are 0 to 81 91. This has the same function as the STOP 
soft key. 

The character 'S' followed by a number programs the waveform SYNC address. 
The valid sync addresses are 0 to 81 91. This has the same function as the sync 
soft key. 

The character 'M' followed by a number programs the ramp rate for the return 
feature. Valid range is 0 to 100 and represents mslstep. Same as the RAMP soft 
key. 

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. 

The character 'L' followed by a number sets onedata point at the current waveform 
address and increments the address by one. Valid range is - 2047 to + 2047. 

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 - 51 2 to + 51 2. 

The character 'V' followed by a number sets a break point at the address specified 
by the number. Valid range is 0 to 8191. 

The character 'W'  followed by a number clears the break point at the specified 
address. Valid range is 0 to 81 91. 
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Table 3-2. Programming Reference Guide (Continued) 

I 

Scans by ArtekMedia O 2006 

Function 

Terminator 
Select 

Function 

Mode 

Trigger 
Slope 

ASCll 
Character 

XV 

C 

B 

Q* 

Description 

When the power is turned on, the terminator or End Of String (EOS) character 
(see EOI description, paragraph 3.28.1) is the ASCII line feed 'LF'. If the GPlB 
controller does not look for the end message (EOI 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 ASCII character (except IVUL) 
by sending 'XV' followed by the decimal value (of the ASCII code) corresponding 
to the new terminator. 

The character 'C' followed by a single digit code between 0 and 8selects standard 
waveform which is inserted between start and stop addresses. 

FUNCTION CODE 

Sine wave co 
Triangle wave C1 
Square wave C2 
Ramp Up C3 
DC C4 
Ramp Down C5 
Cosine C6 
Inv Sine C7 
Haver Sine C8 

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 

Continuous ,ODT BO 
Triggered B1 
Gated B2 
Toggled B3 
Burst B4 

The character 'Q' selects generator triggering or gating on the rising or falling 
edge of the Trig In ( T L )  signal or GPIB 'J' (positive slope) or 'H' (negative slope) 
command. See TRlGGERlNGlGATlNG CHART below. 

TRlGGERlNGlGATlNG CHART 

Positive Slope 
(Rising Edge) QO 

'J' Trig: Single cycle 
J Gate: Free runs 

Toggle: Toggles 
Burst: Start burst 

'H' Trig: Enable 'J' 
Gate: Off 
Toggle: Enable 'J' 
Burst: Enable 'J' 

Negative Slope 
(Falling Edge) Q1 

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) 

Reset 

Trigger 
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Function 

Reference 

Internal 

External 

Execute 

Man. Trig. 
Pressed 

Man. Trig. 
Released 

Hold Off 

Hold On 

Return 

Display 
Counter 

Clear ALL 
Break Ponts 

SRQ Mode 

ASCII 
Character 

RO' 

R1' 

I 

Z 

J 

H 

XHO 

XH1 

G 

XC 

Y 

XQ 

Description 

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 
b y a O o r a  1. 

Selects an internal source as the frequency reference. 

Selects an external source as the frequency reference. 

Thecharacter 'I' isan action command that causesall parameters in thescratch- 
pad tobecheckedfor conflicts. If noerror 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. 

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

In remote 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. 

Turns trigger on (must be followed by an "H" to turn trigger off). See 
TRlGGERlNGlGATlNG CHART. 

Turns trigger off (must be followed by an "J" to turn trigger on). See 
TRIGGERINGIGATING CHART. 

The characters 'XH' followed by a 0 will turn the hold circuitry off allowing the 
waveform to continue. 

The characters 'XH' followed by a 1 will turn the hold circuitry on causing the 
waveform to stop at its instantaneous value. 

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 
is in theTrigger, 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. 

The characters 'XC' causes the waveform counter todisplayed on the Model 75 
display. Same as the COUNTER key. 

The character 'Y' clears ALL breakpoints and inserts one at the start address. 
Same as the CLRBPS soft key. 

The characters 'XQ' followed by a value ("0" to "255") selects the conditions 
underwhich the Model 75asserts theSRQIineon theGPIB 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-2326 bits will have no effect if selected. 
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Table 3-2. Programming Reference Guide (Continued) 

Serial Poll Byto 

w e i g h t s A A  

"Carrier Lost Programming Error 
(RSV) Request for Service Execute Complete 

"Framing Error Return Complete 

Function 

"Overrun Low Battery 

"RS-232-C only 

ASCII 
Character 

SRQ Mode 

Description 

Number 
Character 

Talk Mode 

0-9, E, + ,  
- , and 

decimal. 

Each bit enables the associated condition to cause a service request. Each con- 
dition may be enabled individually or in combination with others. The RSV bit is 
always enabled. 

Examples: 

'XQO' disables the SRQ line. 

'XQI' asserts the SRQ line and RSV bit when there is a program error 
such as "offset" beyond the Model 75 limits. 

'XQ9' 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', ' + ', I - ' ,  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 theTalk 
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 

XTO Programming error list. A typical error string is E 1 F 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 1 F). 
Class 2 errors: The number "2" followed by the two conflicting 
parameters. 
Class 3 errors: Start, stop, sync conflict. 
Error strings can be up to 80 characters in length. 
After transfer, the instrument clears the error string. 
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Table 3-2. Programming Reference Guide (Continued) 

Function 
ASCll 

Character Description 

Exponent 

XT1 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 ASCll "P" ($50) followed by an ASCll space ($20) followed 
by the poll byte. 

XT2 The most recently selected parameter and its value. Example: Freq 
1.23E3. If no parameter is selected, the instrument returns NO 
PARAMETER SELECTED. 

XT3 The entire instrument setup after last execute. Example: A5 BO DO F1 E6 
P2047E3 QO RO SO TO U8 XHO. 

XT4 The entire scratch pad instrument setup that will be entered when execute 
is received; same format as XT3. 

XT5 Instrument identification: Wavetek Model 75 V(X.Y). 'X.Y' identifies the 
software version number. 

XT6 Waveform counter value. 

XT7 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 twodigits and a + or - sign. For example F3E - 1 sets the frequency 
to 0.3 Hz. 

*An asterisk (*) following the character in the "ASCII Character" column indicates that this command will not 
affect the actual instrument setup until an execute character ( I )  is received by the Model 75 (see paragraph 3.28.5). 

3.29 ERRORS - GPlB REPORTING 

When an illegal value is programmed or interdependent 
parameter errors are detected, an error signal is indicated 
by adding an error code to the error string and pulling the 
SRQ line 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 
theGPIB isgiven in table 3-2(SRQ Mode andTALK 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 

example, programming an amplitude of 500 volts will 
cause a parameter 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 listed in table 3-3causes a class 
1 error. 
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Table 3-3. Class 1 Error Guldellnes 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. 
If no class 2 error is detected, all scratchpad values are 
transferred to the instrument setup. 

This Parameter 

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 

3.29.3 Class 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 (I) is given. If no class 3 error is detected, all 
scratchpad values are transferred to the instrument 
setup. 

Must (After Rounding) Be 

0 to 8191 
- 2047 to + 2047 
5E - 3 to 5.1 
1 to 1,048,575 
-512 to +512 
0 to 8191 
0 to 1 
0 to 4 
-5.1 to +5.1 
0 to 100 
0 to 1 
0 to 255 
20E-3 to 2E+6 
0 to 8191 
0 to 8 
0 to 8191 
0 to 81 91 
0 to 8191 
0 to 7 
0 to 127 
0 to 1 

3.30 RS-2324 CONTROLS 

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

3.30.1 Setup Menu Key (4) 

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

Paragraph 3.30.3 

Figure 3-8. RS-232-C Controls and Switches @ Paragraph 3.30.6 

3-27 
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3.30.2 BUFFR Soft Key (3) 

For remotely operated units the BUFFR soft key will 
display the last 16 ASCll characters received by the 
serial interface. Rotating the Control knob will scroll 
through the last 80 ASCll characters received by the 
RS-23242 interface. 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 
XONIXOFF toCTSlDTR or vice versa by rotating thecon- 
trol knob (5). 

3.30.5 Control Knob (5) 

Allows the user to scroll through the ASCll characters 
received over the serial interface bus when the BUFFR 
soft key has been pressed. It also changes the hand- 
shake from CTSIDTR toXONlXOFF 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 
switch produces adifferent baud rate for the serial port. 
See Section 2.2.8. 

3.31 GENERAL RS-2324 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 usuallydevices 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 
thedata to another form and passes it through. Because 
RS-23242 signal lines defined as inputs on a DCE device 
are outputs on a DTE device and vise 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- 
charlged. 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, so in most 
cases it can be connected with a straight through cable 
to either a computer or to a modem. 

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 twodevices 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-23242 use a voltage of + 3 to 
+ 25V to represent a zero (also called a space) and a 
voltage of - 3 to - 25V to represent a one (also called 
a mark). Handshake and control lines use + 3 to + 25V 
to indicate a true condition and - 3 to - 25V to indicate 
a false condition. 

When nodata 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 lbaud rate) tosynchronize 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-23242 standard is not very specific about many 
of the handshaking signals and it is therefore usually 
necessary to refer to the manuals for both of thedevices 
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 when it is ready or not ready to receivedata. 
The Model 75 supports two different types of hand- 
shaking, CTSIDTR (hardware handshaking) and XONI 
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 
to indicate whether it is ready or not ready respectively. 
With XONIXOFF handshaking either device sends an 
XOFF ($1 3) over the appropriate data line when it is no 
longer ready to receive data, then sends an XON ($1 1) 
when it is again ready. 

When the Model 75's DTR (DCE configuration) or CTS 
(DTE configuration) line is pulled negative, it will send 
a maximum 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 
a maximum of 3 characters before it stops transmitting 
and waits to receive an XON character. 
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MARK 

OPTIONAL 
START BIT PARITY 

Figure 3-9. Transmission Example 

SPACE 

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 
CTSIDTR, 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 
again ready to receive data it will set the appropriate line 
back positive. If the handshaking mode is set to 
XONIXOFF, the Model 75 will send an XOFF character 
over the data line. When it is 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-2326 
interface, however the serial poll byte can be read using 
talk mode(XT1). The bitsof the serial poll byte aredefined 
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 '!'causes the instrument togo to remote), the 
RS-2326 interface input has priorityover any front panel 
control, and the Control knob is completely ignored. 
Therefore, as long as theserial interface is continuously 
supplied with data, the keyboard will appear to be 
inoperative to the user. 

DATA BITS STOP BITS NEXT TRANSMISSION 
4 * P 

Line 2 of the LCD always shows the siate of the serial 
interface after scanning the last string. In the 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 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 ASCII coded 
characters to the instrument (see table 3-2 and Appendix 
A). 

+ i 
h 

V 

IDLE 

- -- 

3.31.1 Characters 

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

m 
5 

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

m 
(II 
5 

Numeric characters (Suffix); These are '0' 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 
I ! ' ,  I * ' ,  '$', I?',  'XON', and 'XOFF'. 

Terminator; Designates the end of a character string. 
Initially, the instrument will accept a 'CR' or a 'LF' 
and send a 'CR + LF' as a terminator. 

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'. 

3.31.2 RS-2324 Terminators 

Upon "power-on", the Model 75 accepts either a 
carriage return(CR)or a linefeed(LF)asan endof string 
(EOS) terminator and sends both a 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 can be changed to any ASCII character other 
than XON and XOFF, or NULL by sending 'XV' followed 
by the decimal ASCII 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 an immediate 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. 

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 

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) 

To program an action, simply send the proper alphabetic 
character to the RS-2326 interface. For example, to 
reset the Model 75, simplysend 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 tocontrol 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- 
gram 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', ' + ', ' - ',andi.'). Dataentry can be fixed 

Blank spaces are ignored 
Leading zeros are ignored 
1*102 = 100 
.oi  * l o 4  = l o o  
.01* 1 O4 = 100 Last two 
exponent digits are only 
used 
1000*10-' = 100 
Two minus signs cancel 
Decimal point in exponent 
is ignored 

Since the number input format is sogeneral, the instru- 
ment must be told when the last numeric character has 
been entered so it can evaluate the number. This isdone 
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 it is 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 or executed imme- 
diately if an "I" is not required. 

Some parameters require that they be followed by an 
execute (I). If an execute (I) has not been sent and the 
new value is different from the parameter in the scratch- 
pad memory, an asterisk (*) is shown on the 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 (I) may be sent as the last 
character in the parameter string if the new parameter 
is to be executed immediately. 

It is also possible to send multiple commands in the same 
string. For example, to change frequency, amplitude and 
offset simultaneously, send the parameter string: 
'F1 E4A2D1I1. 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 Table 3-4. 

Waveforms are sent to the Model 75 by sending a 'K' 
followed be a number representing the first address (X Character 
location) in the waveform, then sending successive data 
values (Y values) preceded by 'L's until the end of the ! 
waveform. Each timean 'L' issent followed byaY 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 81 92 point waveform memory 
can be written to whether or not it is between the cur- 
rent 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; 

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 (Xvalue) 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 waveform out- 
put. To read a data value over the RS-2326 interface, 
send a '?' to cause the Model 75 to send the data value. 

? 
3.31.8 Programming Reference Guide 

Except for "XV" (terminator), table 3-2 in the GPIB sec- 
tion applies to the RS-232C interface as well as the GPIB 
bus and can be used as a reference guide when sending 
commands to the Model 75. It describes each pro- XOFF 
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 XON 

defaulted. 

Function ASCll Character Default Setting 

RS-2324 Interface Control Commands 

Causes the Model 75 to go into 
remote mode. In remote mode 
the instrument setup can only be 
changed from the RS-232-C 
interface and not from the front 
panel. The front panel keys will 
still be active arid can be used to 
query 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 I * ' ,  see 
below). 

ASCII 

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 '! '). 

Function 

Causes the Model 75 to disable 
the LOCAL soft key. After this, 
theonly way the instrument can 
return to local mode is with a '$' 
character from the interface. 

Causes the Model 75 to send the 
talk message as set by the talk 
mode (XTn) to the connected 
device. 

Causes the Model 75 to stop 
transmitting data to the con- 
nected device (see handshaking 
above). 

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

LF and send a CR Class 1 errors are caused by programming values out- 
+ LF.) side the legal limits of the selected parameter. For 

example, programming an amplitude of 500 volts will 
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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. 

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

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. 

'This Parameter 

Table 3-5. Class 1 Error Guidelines 

Must (After Rounding) Be 

Set Breakpoint 
Standard Waveform 
Start Address 
Stop Address 
Sync Address 
Talk Message 
Terminator 
Trigger Slope 

This Parameter 

ARB Address 
ARB Data 
Amplitude 
Burst Count 
Calibration 
Clear Breakpoint 
Hold 
Mode 
Offset 
Ramp Rate 
Ref 
SRQ Mode 
Sample Frequency 

3.32.2 Class 2 Errors 
Must (After Rounding) Be 

0 to 8191 
- 2047 to + 2047 
5E-3 to 5.1 
1 to 1,048,575 
- 512 to +512 
0 to 81 91 
0 to 1 
0 to 4 
- 5.1 to +5.1 
0 to 100 
0 to 1 
0 to 255 
20E-3 to 2E6 

Class 2 errors are parameter conflicts or inconsisten- 
cies such asABS(0FST) + peak amplitude greater than 
5.2V. Tests are made every time an execute (I) is given. 
I f  no class 2 error is detected, all scratchpadvalues are 
transferred to the instrument setup. 

3.32.3 Class 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 (I) is given. If no class 3 error is detected, all 
scratchpad values are transferred to the instrument 
setup. 
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SECTION 4 
CIRCUIT DESCRIPTION 

4.1 INTRODUCTION 

The purpose of this section is to familiarize the user or 
service personnel with the circuit level operation of the 
Model 75. This knowledge is necessary to aid in 
troubleshooting of an instrument failure and may also 
allow the user to gain greater insight into the Model 75's 
versatility for particular applications. 

The blockdiagram of the Model 75 is shown in figure 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 andTriggering 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 
waveform information issent through thewaveform latch 
to the waveform synthesizer which converts it to an 
analog waveform. Any external signal applied to the Sum 
In input is summed together with the internal waveform 

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 digital 
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 01 03-00-1 389, sheet 3. The 
waveform address counter consists of four cascaded 
4 bit binarycounters(U24, U25, U28and 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, U1OC and U35C. When pin 9 
(m) of the counters is released, the data on the 
counter outputs will increment by one with every rising 
edge on pin 2(CLK). TheCLK line originates in theTiming 
andTriggering section and its frequency isset by the user 
as sample frequency. When U24 counts from the binary 
number set by its preload inputs to binary 1 1 1 1, U24 pin 
15 (Ripple Carry Out) goes high and enables U25 for 1 
count. This sequence repeats until U25 has counted to 
binary 1 11 1, when its ripple carry out will go highenabling 
U28forone count. The sequential counting will continue 
until an address is accessed where the bit (U11 
pin 15) has been asserted. The bit is asserted in 
the waveform memory by the microprocessor at the 
address defined by the user as the waveform stop 
address. When LOAD goes low, pin 9 (m) of the 
counters is pulled low by U4C. This restarts the address 
counters at the start address and therefore restarts the 
waveform. An external sync pulse, applied to the Sync 
In input will also restart the waveform in the same 
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manner. The PLOAD input to UIOC 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 

7 

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 
waveform 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, U1OA 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 U5B pin 
8 high. This forces U1OA 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 
waveform memory 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 star! is 
initiated by the user, the waveform is held at its current 
address. SELOVR holds the address select line (U1 OA 
pin 12) high and maintains the waveform memory at the 
location determined by the addresscounter. 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 01 03-00-1 389, sheet 3. The main com- 
ponents of the waveform memory are two rando; access 
memories (U11 and U12) and two octal bus transceivers 
(U16 and 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 

13 bit binary number on the RAM address bus (A1 2-AO). 
If data is to be written into 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- 
form memoryand the microprocessor'sdata bus. 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 
locationsdeep 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 
that is 8,192 locations deepby 16 bits wide. The four least 
significant bits are used for control and the upper 12 
(WBIT12-WBITI) are the waveform data bits. 

The microprocessor accesses the waveform memory 
for several reasons; to fill it with waveform data, to read 
or change waveform data at a gpecific location or to set 
the control bits. To write toor 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 U5B which sets pin 9 low. Thus, the 
stateof the chip selects for the waveform memory RAMS 
(U15A pin 1 and U15B pin 4) depend upon ADRO (U8A 
pin I ) ,  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. S i n c e m l  (U15B pin 
4)is high at this time, U17isalsoenabled. If this isawrite 
cycle m W  (U5A pin 2 and U17 pin 1) is high. Data 
(AD7-ADO)(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 U8A Pin 1 (ADRO) is high selecting U11 
and U16. During a read cycle,R/W 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) data based on user input and places that data into the 
obtain their power from the battery backed up power userdefined memorylocations.Thedata is thensequen- 
supply (BBV). BBV is maintained at 2V or greater even tially accessed to be output to the waveform synthesizer. 
when the instrument is turned off. This allows the 
waveform memory to retain it's waveform data. When 4.2.1.5 Waveform Latch 
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 
(m)facilitate this by floating thechipselect lines tothe 
RAMs when the instrument power is turned off. This 
allows the resistors, R25and R26, to pull thechipselects 
(U11 and U12 pin 20) high thus disabling the RAMs.The 
switches are controlled by (U7Apin 5)from the power 
onloff reset circuit (ref:schematic 01 03-00-1 389 sheet 
2). When the instrument power is turned o f fM~goes  low 
which opens the switches and the RAMs are disabled. 
As the instrument power is turned on, MR (U7A pin 5) 
is held low. After the microprocessor has stabilized,M~ 
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 1 6 bits wide. Of these 1 6 bits, the four 
least significant in each location are control bits. These 
bitsareZBIT(U11 pin 1 I ) ,  SBIT(U11 pin 12), STBIT(U11 
pin 13) and LOAD (U11 pin 15). The function of LOAD - 
is to restart the waveform at the start address. LOAD 
is set to a low in the memory location defined by the user 
as the waveform stop address. When this location is - 
accessed LOAD causes the waveform address counter 
to restart. STBlTis used tostop the waveform in the 'trig- 
gered' modes. STBlT 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 logic 
section. If the instrument is set to a 'triggered' mode, 
a low STBlT 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 toa low at the location defined 
bythe user as thesyncaddress. SBlTis clocked through 
the waveform latch then butfered by U12A and output 
to the Sync Out connector (ref: schematic 01 03-00-1 456 
sheet 3). ZBlT 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, ZBlT 
is set to a high. If positive Z logic is selected, ZBlTpolarity 
is reversed. ZBlT is clocked through thewaveform latch 
and sent to the Z-Axis driver circuit (ref:schematic 
01 03-00-1 456 sheet 3). 

The upper 12 bits of each memory location contain the 
waveform data. Of these 12 bits (WBIT1 -WBIT12), WBIT1 
is the most significant and WBIT12 is the least signifi- 
cant. The microprocessor calculates the waveform 

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 1 1). The data on the Q outputs is held until the 
next clock. The purpose for the latch is twofold. The first 
is toensure 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 memorywhile the current data is being 
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 RNV (U24Apin 1) goes low. This 
clears the 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 middle of 
a clock pulse. This could result in improper operation of 
the latches; i.e. no data latched through or erroneous 
data latched through.Toprevent this U17A, 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 RIW (U24A pin 1) goes high.= 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. I t '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(U20Apin 1)are asserted high at thesame time. 
When a RETURN is initiated by the user, the micro- 
processor sets both of these signals high. This pulls 
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SYNCEN (U20A pin 3) low which turns off the clock to 
the latches. SYNCEN is also used in theTrigger 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 01 03-00-1 456, sheet 4. The function 
of the waveform synthesizer is toconvert the digital data 
from the waveform memory to an analog voltage. The 
main componentsof the waveform synthesizer are a 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 
appearing on it's digital inputs(WF1 -WFl2)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 waveform data. The reference cur- 
rent isdetermined by the precision l OV reference at the 
reference out (pin 4) applied to an internal reference 
resistor connected to pin 6. The referencevoltage is 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 connected in series with the internal reference 
and offset resistors. Their values are staggered to force 
the zero output current condition to occur at a binary 
code of 1 00000000000. The binary codes applied to the 
DAC range from 000000000001 to 1 1 1 1 1 1 1 1 1 11 1. 'The 
op amp, U6 converts the output current of the DAC to 
a voltage. The internal resistors connected to U2 pins 
10 and 1 1 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 
as a current summing node and is kept at virtual ground. 
The output current of the DAC flows into the summing 
node and through the 2.5kR 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 
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Figure 4-3. Waveform DAC Functional Diagram 
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gain of - 0.8, changing the full scalewaveform to + 2V. 
For external waveforms applied to the Sum In input, U7 
provides a gain of - 0.4, converting a ? 5V waveform 
to + 2V. At the Sum In input, R34 provides a precision 
50ohm termination for theexternal waveforrn.Thefuse, 
F1, and the zener diodes, CR14 and CR15, protect 
against excessive voltage. The resistance of the fuse 
causes some gain error from the Sum In input and can 
be replaced with a jumper if greater accuracy 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 an op amp (U8). The DAC has 12 bits of resolu- 
tion but only 10 are used, so the 2 least significant (pins 
14 and 15) are tied 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 
to the VREF input and is attenuated by the ratio of Dl1 024; 
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 over a 10.1 range; 100011 024 
to 10011 024 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 attenuation within 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 
up to 1000:l. Because the waveform is bipolar, the power 
supplies to the DAC are also bipolar. The positive supply 
is + 1 OVwith thedigitalground tied to - 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 
in the microprocessor and is interfaced to the amplitude 
control by the control shift register (ref:schematic 
01 03-00-1 456 sheet 2). The op amp, U8 acts as a buffer 
for the DAC and has a gain of one. 

4.2.1.8 Offset Control 

Refer to schematic 01 03-00-1 456, sheet 4). The com- 
ponentsof theoffset 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 control circuit, but it 
is configured here in the current output mode. This is 
done by connecting a reference to the voltage output 

"REF 

RBlAS 

AGND 

DIGITAL INPUTS HIGH 

Figure 4-4. Multiplying DAC Functional Diagram 
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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 (OFFI-OFF12) and the 
voltage applied to pin 17. That reference voltage is taken 
from the precision reference in the 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 -OFF1 2) originates 
at the microprocessor and is interfaced to this circuit 
by the control shift register (ref:schematic 01 03-00-1 456 
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 and is held at virtual ground. The out- 
put current of the DACflows into the summing node and 
through the feedback resistor to create 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 
set during 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 01 03-00-1 456, 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 stabilityand 
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 
a gain of 5.1 2. 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 0 7  and 0 8  through C44 and C45. DC 
and low frequency signals drive this stage through the 

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 0 7  and 08. This common emitter 
stage provides the voltage gain for the amplifier and 
drives the emitter followers, 0 9  and 0 1  0. 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, which is 20Vp-p maximum, 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. 

4.2.1.1 0 Attenuator 

Refer to schematic 0103-00-1456, sheet 4. The output 
attenuator contains 3 strings of a resistor divider net- 
work, 2SPDT relays toswitch them inandout and 2 tran- 
sistors to control the relays. The equivalent resistances 
of the divider strings are as follows; 5k ohms (R54), 555 
ohms(R55,R56) and 55.5 ohms(R57,R58,R59,R60). The 
lines that control the relays (A0,Al) originate from the 
microprocessor and interface to this circuit from the con- 
trol shift register (ref:schematic 01 03-00-1 456sheet 2). 
The logic levelsof these signals are + 5V. The relays are 
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. Thezener diodes, CR20 
and CR21, protect against excessive voltages. 

4.2.1.1 1 Shifted Logic Power Supply 

Refer to Schematic 01 03-00-1456, sheet 4. The shifted 
logic power supply contains a - 5V regulator (VRl) and 
a + 15V regulator (VR2). This circuit supplies the + 1 OV 
and - 5Vforthecontrol shift register, theamplitudecon- 
trol and theoffset control. VR1 postregulates the - 15V 
supply down to - 5VwithC38acting asa filter capacitor. 
The + 15Vpower 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. 

4.2.1.1 2 Z-Axis Driver 

Refer to schematic 01 03-00-1 456, sheet 3. The Z-Axis 
driver provides the output drive and level control for the 
Z-Axis output. The transistor 0 6  acts as a programmable 
constant current sink. With 01  off, thevoltagedeveloped 
across R25 sets the upper level of the Z-axis output. 

NO ATTENUATION 

O Y Z T  ot-*g ;;; 
AMPLIFIER 

A0 = HlGH 
- 

A1 = HlGH 

DIVIDE BY 10 

FROM 500052 
OUTPUT 

AMPLIFIER 

AO=HIGH A1 = LOW '-z3$)"' 
DIVIDE BY 100 

O 0 
Figure 4-6. Attenuator Range Switching 

The transistors 02, 03,and 0 4  are current sources that 
can be individually enabled to supply current to the 
emitter resistorsof 06.  As more current is supplied, less 
is required through R25, thus changing the voltage 
across R25 and the Z-axis level. The base of 01  is driven 
by the ZBlT which originates in the waveform memory. 
The collector of 01  in turndrives the emitter follower, 05. 
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When ZBlT is high Q1 is turned on, pulling its collector 
voltage low. This turns off 0 5  so the output is pulled low 
through R28. When ZBlT 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 
0 4  are controlled by the lines ZL0,ZLl and ZL2. The lines 
originate in the microprocessor and are interfaced to this 
circuit by the control shift register (ref:schematic 
01 03-00-1 456 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 (Yl), phase detectorldivide by "N" (U36), dual 
opamp(U30), avoltage controlled oscillator (U31), adual 
JK flip flop (U32) and a eight input data selector (U37). 

In general terms, the phase detector (U36) compares 
the VCO (U3l) 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 1 Khz. The VCO 
frequency is alsodivided down to 1 Khz by a number "N" 
which is programmable. Changing "N" causes the VCO 
frequency to change to maintain the 1 Khz to the phase 
detector and therefore the output frequency of the PLL 
changes. Both thedivide by 6,144and the divide by "N" 
are internal to U36. The divide by "N" is programmed 
by the microprocessor through the lines SERC, SERD 
and PLLE (U36 pins 1 0,11 and 1 2). The microprocessor 
serially shifts in 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 enable the new data. Of the 16 bits, 14 
program the divide by "N" and 2are present on U36 pins 
13 and 14 (SW1 and SW2). These 2 bits control the data 
selector U37 which selects either the VCO frequency, 

VC012 frequency or VC014 frequency to be applied to 
the divide by "N" on U36 pin 9. 

The phase detector in U36 compares the phase of the 
1 Khz reference to the phase of the 1 Khz 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, R9 and C9 provide a low pass filter to 
stabilize the loop. The control voltage is then applied to 
the frequency control input of theVCO(U31 pin 13).The 
combination of the voltage on pin 2 and the capacitor 
C l  1 determine the frequency range of the VCO. U32A 
and U32B are flip flops configured as divide by 2's. These 
provide the VC012 frequency and the VC014 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 (U29pin 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. 
U28Bdivides this frequency by 5 and 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 

Display Counts 1 i F i 3  

VCO 
Frequency 

U31-8 

9.999 MHz - 
8.000 MHz 
7.999 MHz - 
4.000 MHz 
7.998 MHz - 
4.000 MHz 
7.996 MHz - 
4.000 MHz 

2.000 MHz 1 1 1 1 10.000 MHz 
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Table 4-2. Frequency Ranging 

Sample 
Frequency Range 

2 MHz - 200 kHz 
199.98 kHz - 20 kHz 
19.998 kHz - 2 kHz 
1.9998 kHz - 200 Hz 
199.98 HZ - 20 HZ 
19.998 HZ - 2 Hz 
1.9998 Hz - 200 mHz 
199.98 mHz - 20 mHz 

4.2.2.3 Trigger and Hold Logic 

'Refer to schematic 01 03-00-1 456, sheet 3. The trigger 
and hold logic can be broken up intocircuit blocks. These 
are; reference selector, whole pulse circuit, trigger and 
mode control, and miscellaneous 110. 

The reference selector is made up of three "inverters" 
(U12D, U25E and U25D)and three 2 input "nand" gates 
(U16C, U26Cand 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 caseCR3 and CR4. 
The microprocessor determines which signal is used 
with the line REFSEL(U25E pin 1 l).This line is interfaced 
to this circuit from the control shift register (ref: 
schematic 01 03-00-1 456 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 pulsecircuit turns the waveform clockon and 
off. Itconsistsofthree 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 circuit on pin 1 of U15A. U16A 
pin 1 is considered the "run" control. When the "run" 
is high the reference frequency passes through the cir- 
cuit to 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 states in the middle 
of a clock pulse. The resulting narrow pulse would 
adversely effect the circuitry driven by the waveform 

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, U23Aand 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; m, GATE, TGL, and 
BURST. These control lines are interfaced to this circuit 
f rom the contro l  shift register (ref: schematic 
01 03-00-1 456 sheet 2). The truth table for the mode con- 
trol bits is shown in table 4-3. 

BURST 
U21-12 

Table 4-3. Mode Control 

Continuous 
Triggered 
Gated 
Toggled 
Burst 

CONT 
Mode 

Low 
High 
High 
High 
High 

Low 
Low 
High 
High 
Low 

GATE 
U21-4 

Low 
Low 
Low 
High 
Low 

I 

TGL 
U15-9 

Low 
Low 
Low 
Low 
High 

The function of the trigger section is 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 - 
Q(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 1 1) of U23B. When a break point is encountered in 
the waveform memory, STOP(U1 pin 15, ref: schematic 
01 03-00-1456 sheet 3; waveform latch) is pulled low. - 
STOP is gated with NO LOAD at U15D (ref:schematic 
01 03-00-1 389 sheet 3) to set TPOINT high. NO LOAD 
inhibits accidental break points when the micro- 
processor is accessing the waveform memory. TPOINT 
(U22Cpin 1l)forces U26Bpin4 high which turnsoff the 
waveform clock (CLK). 

clock (CLK). The whole pulse circuit prevents this by When a trigger pulse is applied to theTrig In connector, 
allowing the clock to finish its current pulse before it is it is gated through U12B, U15B, U15C, U26D, and U26A 
shut off. The resistor on pin 12 of U22A and all the so that a positive pulse appears at the clock input of 
resistors in RN3 serve as pull up resistors to interface U23B. Since the D input (pin 12)is high, theaoutput (pin 
logic levels between different logicfamilies. PCLK(U15D 8) is pulled low which turns on the waveform clock until 
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the next break point is encountered.Theflipflopsof U23 pressed, the microprocessor pulls MANHOLD (U27B pin 
are reset after each trigger. When the manual trigger 4) low which also turns off the "run" signal. 
key pressed' the microprocessor 'Oggles TheSync In and Return In inputsare also routed through 
(U15B pin 5). That creates the same sequence of events 

the trigger and hold logic. A low applied to the Return 
as an external trigger' 5B pin 5, is also used In connector appears at U12E pin 1 1 (RETURN IN), The 
tocontrol the trigger slope of the external trigger signal. 

output of U 1 2E (pin 1 0) is sent to the microprocessor sec- 
When positive t rigger is selected. is 

tion where it is t rested the same as a key press, The Sync 
high When negative trigger 'lope is selected! 

In input is connected directly to U21A pin 1, The 
is set low. While the trigger slope is being changed. the of U21A (SYNC IN) is sent to the waveform address 

sets TRIGMASK (U23B pin 2, low 
counter where it will restart the waveform when 

prevent the change in causing a asserted, The signal SYNCEN originates in the waveform 
trigger. 

latch (ref: schematic 0103-00-1 456 sheet 3). It's func- 
The operation of gated mode is similar to triggered tion is to block any sync input while the microprocessor 
except an additional requirement must be met before is setting up a return to start. It is pulled low during this 
a break point will stop the waveform clock. The GATE time. 
bit (U21 B pin 4) is set high by the microprocessor. As 
long as the trigger input is asserted, U21 B pin 5 is held 4.2.2.4 Burst Counter 
high and TPOINT is not gated through U22C. Once the 
trigger input is released, U21 B pin 5goes low and allows 
the next TPOINT through U22C to stop the waveform 
clock. 

When toggle mode is selected, the microprocessor sets 
TGL (U15C pin 9) and GATE (U21 B pin 4) high. This 
disables the trigger path through U26D and enables the 
flip flop U24B, which is configured as adivide by 2. Every 
rising edge on the clock input of U24B (pin 11) causes 
U21 B pin 5 to change states. This means toggled opera- 
tion is the same as gated except the control line at U21 B 
pin 5 is set high by a trigger 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(U21 D pin 12) 
high and sends the selected burst count to the burst 
counter (ref: schematic 01 03-00-1 389 sheet 4). When 
a trigger pulse clocks U230, itlsa(pin 8)goes low to start 
the waveform clock. The Q output of U23B (pin 9) goes 
high and loads the burst count into the burst counters. 
The output of the burst counter is STOPOK (U2'1 D 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 pulled low 
and the next TPOINT is allowed through U22C to stop 
the waveform clock. The Burst Done Output (U25B pin 
4) is simply an inverted 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 in that it 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 U21 F pin 13 (HOLD IN). This pulls U27C pin 10 low 
and turns off the "run" signal. When the hold key is 

Refer to schematic 01 03-00-1 389, sheet 4. The burst 
counter contains five programmable 4 bit binary 
counters(U50, U51, U43, U41, and U40)and threeoctal 
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 U40pin 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 
to the 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 
(U50 pin 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 01 03-00-1 389 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 
01 03-00-1 389 sheet 3; U15C) to force BCEN low and pre- 
vent further counting. This is done to prevent burst 
counter overflow if the microprocessor isaccessing the 
waveform memory when a break point occurs. 

Theoctal flip flops(U47, U42and U44)act asdata latches 
between the burst counter and the microprocessor data 
bus. This allows the microprocessor to read the current 
value of the burst counter and fac~litates 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 "fetch and execute". In a continuously running cycle it 
the user accesses the waveform counter, the micro- fetches instructions from read only memory and 
processor reads the current count directly and converts executes them. To perform these tasks the micro- 
it todecimal for output to the display or communication processor must read from and write to the external 
port. When burst mode is selected, the microprocessor circuitry. Each device, or location in a device, that the 
must read the counters and calculate the current count microprocessor interfaces to has a unique address. To 
before it can be displayed. access these locations the microprocessor outputs the 

The data on the inputs (pins 3,4,7,8,13,14,17 and 18) is 
constantly transferred into the latcheson the rising edge 
of theclockon pin 11. The outputs(pins 2,5,6,9,12,15,16 
and 19) however are in a high impedance state unless 
the output enable on pin 1 is low. When the micro- 
processor reads the counter value it does so in three 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 could be 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 theclock 
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 lnstrument Control 

4.2.3.1 General Description 

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 status is reflected back to 
the user by the microprocessor and memory section 
through the display. The microprocessor and memory 
section isdividedfurther intocircuit groups which work 
closely with the microprocessor to form essentially one 
functional block. These are; power onloff reset, address 
decoder, main memory, battery circuit, front panel 
interface, control shift register and output ports. A 
description of the front panel is included in the front panel 
interface. 

4.2.3.2 Microprocessor 

Refer to schematic 01 03-00-1 389, sheet 2. The basic 
operation of the microprocessor can be described as 

address and either inputs or outputs the data being 
transferred. When data is input to the microprocessor 
it is referred to as a read cycle and is called a write cycle 
whendata isoutput from the microprocessor. The com- 
ponents that make up the functional microprocessor are; 
an 8 bit CMOS microprocessor (U30), a 4 MHz crystal 
(Yl), 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 (Yl). Thecrystal frequency of 4 MHz is internally 
divided to produce 1 MHz "E" clock on pin 40. The "EM 
clock is used as a system clock to synchronize all data 
transfers by the microprocessor. The microprocessor 
uses a 16 bit address bus and an 8 bit data bus. The lower 
8 address bits are time multiplexed with the 8 bit data 
bus on pins 37-30. The upper 8 bits of the 16 bit address 
bus appear on pins 22-29 (A1 5-A8) of U30. During the 
first portion of a read or write cycle, when the "E" clock 
is low, the lower 8 bits of theaddressbus appear on pins 
30-37 (AD7-ADO) and during the last portion of the cycle, 
when the "E" clock is high, AD7-ADO are used for the 
8 bit data bus. Pin 39 of the microprocessor is the address 
strobe (AS). This is 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 
transferred to 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 Iineon pin 380f the microprocessor is the readlwrite 
control (Rim) 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 "EM clock, AS and RIW 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 readlwrite control called Rlw 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 
limiteddrive capabilitiesof the microprocessor. The line 
drivers in U37 and the "exclusive or" gates in 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 outputsand 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 01 03-00-1 456 sheet 2). U30 
pin 14 (SERC) is used as a clock to input the serial data 
into theshift registers in both circuits. U30pin 15(PLLE) 
and pin 16 (ANLE) are used to enable the new data to 
the phase lock loop and thecontrol shift register respec- 
tively. U30 pins 17, 18 and 19 (FRBIT3, FRBIT2 and 
FRBITl) control the frequency range dividers in the fre- 
quency synthesizer (ref:schematic 01 03-00-1 456 sheet 
2). U30 pin 8 (KWl), 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 01 03-00-1 389 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 of U30(BTST) is configured as an input 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 
it is pulled low by a circuit requesting service. When IRQ 
is pulled low the microprocessor stops its main program 
flow and begins a execution of an interrupt service 
routine. This routine begins by querying the various cir- 
cuitsas towhat pulled the interrupt. Action is 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 6 is held low by the power onloff 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. Thisdata 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, 
U30 pin 6 is again pulled 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 
onloff 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 low 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 OnlOff Reset 

Refer to schematic 01 03-00-1 389, sheet 2. The power 
onloff reset circuit consists of three voltage com- 
parators (U20A, U20C and U20D) and resistor voltage 
dividers to set thresholds. The comparator, U20D, con- 
trols the reset line (m) during power up and U20C con- 
trols the power off reset. The comparators have open 
collector outputs which can only pull their outputs low. 
The outputs are wire or'd together and pulled up by the 
resistor R4. When the instrument is turned on, the + 5V 
supply pulls the voltage on the inverting input of U20D 
(pin 10) to a voltage determined by the voltage divider 
of R12, R8 and R6. The voltage on the noninverting 
input of U20D (pin 11) is pulled up at a much slower 
rate since the capacitor, C4 must be charged. While 
the voltage at pin 11 is lower than the voltage at pin 
10 the comparator pulls M low. Once C4 has charged 
to a voltage greater than the threshold on pin 10, MR 
is released and pulled high by R4. When the instrument 
is turned off the sequence is very similar. The + 5V 
supply on the noninverting input of U20C (pin 9) drops 
rapidly while the voltage on the inverting input (pin 8) 
is held by the discharging C4, causing the comparator 
to pull m low. 

The comparator, U20A, controls the standby pin on the 
microprocessor. This line is held high by the resistor 
R3 during normal operation. When the instrument is 
turned off, the + 5V supply on the noninverting input 
(pin 5) falls below the voltage on the inverting input 

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

4.2.3.4 Address Decoder 

Refer to schematic 01 03-00-1 389, 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 (ADRl5-ADRO). 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 map in table 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, G I  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 

Addressable Devices 

Internal Registers 
Internal RAM 
Output Port 0 
Output Port 1 
Output Port 2 
Output Port 3 
Output Port 4 
lnput Port 1 
lnput Port 2 
RKlRQ (Reset Knob 

Interrupt) 
BC3 (Burst Count 

Read) 
BC2 (Burst Count 

Read) 
BC1 (Burst Count 

Read) 
Display 
Communication Port 
RAM 
Waveform Memory 
ROM 

1 Address 1 
(Hexadecimal) Size 

32 bytes 
128 bytes 
1 byte 
1 byte 
1 byte 
1 byte 
1 byte 
1 byte 
1 byte 

1 byte 

1 byte 

1 byte 

1 byte 
2 bytes 
8 bytes 
8K bytes 
16K bytes 
32K bytes 
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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 ADRl5 and ADRl4 are used 
by U2A and the 'nand' gate U3A to generate ARBMEM 
(U3Apin 3). This line 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 110 ports of the microprocessor. When one of the 
110 ports is selected, llO(U13pin 15) is low.This enables 
U9, which in conjunction with U27 further decodes the 
address into smaller blocks and selects individual lines 
or 110devices. The "E" clock is used as oneof the enable 
lines for U27 to synchronize data transfer between the 
microprocessor and the 110 devices. 

4.2.3.5 Main Memory 

Refer to schematic 01 03-00-1 389, sheet 2. The main 
memory section contains a read only memory (ROM) and 
a random access memory (RAM). The ROM (U3l) 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. 

When the 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 RNV (U30 pin 38) are 
gated together by the "nand" gate, U3B to produce the 
read pulse (m). This line pulses low when the micro- 
processor is ready to accept data during a read cycle. 
The write pulse is generated by gating RIW and EB 
together at the "nand" gate U4B.Theoutput 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 1 6 bit address (ADR1 5-ADRO) of the desired loca- 
tion. The lower 15 address lines (ADR14-ADRO) are used 
by the ROM to determine the location to be output. The 
address decoder section determines the memory block 
being accessed and pulls 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-ADRO). The address decoder section pulls the 

chip select (RAM) on pin 200f the RAM low. ADR12-ADRO 
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 
drainiqg the battery. The resistor, R17, and the analog 
switch, U1 A, facilitate this by pulling the chip select line 
high when the power is off. During normal operation the 
reset l ine(m) is high and the switches in U1 Aareclosed. 
When the instrument power is turned off, is pulled 
low by the power onloff reset circuit (ref: schematic 
01 03-00-1 389sheet 2)which opens theswitches in U1A. 
The chip select for the RAM (U21 pin 20) is then pulled 
high through R17 and the memory is disabled. 

4.2.3.6 Battery and Test Circuit 

Refer to schematic 01 03-00-1 389, sheet 2. The main 
component of this circuit is a BR213A 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. If 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 when the instru- 
ment power is first turned on and at regular intervalsdur- 
ing normal operation. 

4.2.3.7 Front Panel and Front Panel Interface 

Refer to schematic 01 03-00-1 389, sheets 1 and 3, and 
schematic 01 03-00-1 775. 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 
(J10 pin 6). The data to be transferred is valid on the fall- 
ing edge of DE. R / ~ ( J I  0 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 between 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. 

and R28. As the wiper contacts the stripe it is pulled low. 
As theshaft is rotated, two pulse trains, godegreesapart 
appear on the 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 (CPREl and CPRE2) are 
interfaced to the microprocessor by a knob interrupt cir- 
cuit. This circuit is comprised of the logic gates U34B, 
U34C, U8C, U35B, U35A, UIOB, and U2E along with the 
transistor Q1. When the knob is rotated, one of the 
encoder lines changes state. This causes U2E pin 10 to 
go high which turns on Q1 and interrupts the micro- 
processor. Whenan interrupt o c c u r s , ~ ( U 2 E p i n  11) 
goes low, latching IRQ (Q1 collector) low until the inter- 
rupt can be 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. 
I f  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 CPREl and CPRE2 using 

The liquid crystal requires a DC drive voltage to provide the input port of U33. Based on the status of these lines, 

its contrast, J1 pin (DD) provides this voltage and is knobdirection is calculated. The microprocessor writes 

set by the LCD viewing control on the front panel. As this the compliment of CPREl and CPRE2 to KWl (U34B pin 

voltage changes, the intensity of the liquid crystal 4, and Kw2 (U34C pin l o )  This resets the 

changes, essentially altering the optimum viewing angle. so that the next transition can be recognized 

The resistors, R29 and R30 provide the biasing for the the circuit. After the interrupt has been serviced, the 

viewing angle control. microprocessor pulses RKIRQ (UlOB pin 3) low which 
sets IRQ (Q1 collector) high again and clears the knob 

The front panel interface can be divided into twosections, interrupt circuit, The circuit is now ready to accept the 
the front panel keys and the control knob. There are eleven next transition of the knob inputs, 
conductive rubber keys which interface to the 
microprocessor through tho octal buffers (U32 and U33). 
These buffers act as input ports to the microprocessor 
data bus (AD7-ADO). The outputs of the buffers are in a 
high impedance state unless the enable on pins 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 small key resistance. At regular intervals the 
microprocessor reads the keyboard input ports. When this 
happens the addressdecoder pulls the enable (INOEIV or 
IN1 EN) 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, T S  (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 (CPREl 
and CPRE2) which is pulled high through resistors R27 

4.2.3.8 Control Shift Register 

Refer to schematic 01 03-00-1 456, sheet 2. The control 
shift register converts the serial data f rom the 
microprocessor to into 32 parallel control lines. These 
control Iinesdirect thededicatedcircuitsfor amplitude, 
offset and mode control, and the 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 
01 03-00-1 456 sheet 4) must be driven with + 5V logic 
levels. To accomplish this, three of the shift registers 
(Ul3, U18 and U19) are run on & 5Vpower supplies. The 
multiplexer, U11, acts as a level shifter to change the 
normal 0 to 5V logic into 2 5V logic in order to properly 
drive U13, U18and U19. U11 isactually threesingle pole 
double throw analog switches. One contact of each 
switch is connected to + Wand the other contact is con- 
nected to - 5V. The wipersof each switch appear at pins 
14,15 and 4. The data line(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 01 03-00-1 389, 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-LDBO). The 
latched data bus is created by the octal transparent latch 
(U46). The microprocessor's data bus is connected to 
the inputsof 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-ADO) is valid, the 
"Em clock goes low and the data is latched into the out- 
puts of U46. The purposeof this latch is to reduce loading 
on the microprocessor data bus and to improve the hold 
time of the data for the output ports. 

The burst counter preload (ref: schematic 01 03-00-1 389 
sheet 4) provides a 20 bit binary number for the burst 
counter. It consists of three octal D type flip flops (U49, 
U45 and U39). The start address preload (ref: schematic 
01 03-00-1 389 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 inputsof the latches(pins3,4,7,8,13,14,17and 18) 
is transferred to the Q outputs (pins 2,5,6,9,12,15,16and 
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-ADO) where it is 
latched by U46. The address decoder selects which out- 
put port is being addressed and pulls the appropriate 

Besides the control busses mentioned above, the out- 
put ports also supply 6 individual control lines. On U26, 
are three lines (=D, PCLK, and S ~ R )  that are 
used during a return to start. On U39, are three lines 
(SLOPE, MANHOLD andTRIGGERMASK) that are used 
in the trigger and hold logic. 

4.2.4 Communication Options 

4.2.4.1 General Description 

The communication options provide a means for the user 
to enter and query instrument parameters and waveform 
informationvia 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. 

4.2.4.2 IEEE-488 (Option 001) 

Refer to schematic 01 03-00-1 678. The IEEE-488 option, 
also referred to asGPIB(genera1 purpose interface bus) 
consists of a general purpose interface adapter (U2), two 
bus transceivers (U3 and U4), one hex buffer (U l )  and 
one 5 position SPSTswitch (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 control lines are interfaced 
to the bus through U4. These transceivers handle the 
driving capability and line termination req,~:ements for 
the GPIB bus and are enabled when the GPlA sets their 
pin 1 high. For an explanation of the data and control lines 
refer to Section 3.27. 

The GPlA (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 GPlA by 
pulling COMM low (U2 pin 3). The data transfer is syn- 
chronized by the "En clock on U2 pin 6. This is a 1 MHz 
clock that originates in the microprocessor section. RW 
on U2 pin 5 is the readlwrite control from themicro- 
processor. The microprocessor selects which register 
is accessed with the three least significant address lines 
(U2 pins 37,38 and 39). When the GPlA needs the atten- 
tion of the microprocessor, it p u l l s m ( p i n  40) low.This 
causes the microprocessor to execute an interrupt 
service routine which interrogates the GPlA and trans- 
fers the necessary information. Pin 19 of the GPlA is con- 
nected to the master reset line (m). When the instru- 
ment power is turned on, this line goes low and forces 
the GPlA into a reset condition. 

enable (U27 pins 15-1 1) low. When the enable is When the instrument power is turned on, the micro- 
released, the data is latched into the output port and is processor executes an initialization routine for theGPIA. 
available for the dedicated circuit. As part of this routine, an address switch register is 
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accessed. When this occurs the GPIA sets its address 
switch enable line (U2 pin 4) low.This causes the buffer, 
U1, to transfer theaddress, asset bySW1, to themicro- 
processor data bus. The microprocessor then writes this 
address into an address register in the GPIA. For more 
information on the GPlBaddress, refer to Section 2.2.6. 

4.2.4.3 RS-232-C (Option 002) 

Refer to schematic 01 03-00-1 677. The RS-232-Coption 
consists of an asynchronous communication interface 
adapter (Ul), a baud rate generator ( ~ 2 ) ~ '  a quad line 
driver (U3), a quad line receiver (U4) and a 5 position 
SPST switch (SW1). The asynchronous communication 
interface adapter (ACIA) interfaces between the parallel 
communication of the microprocessor section and the 
asynchronous serial communication of the RS-232 
interface. All RS-232 transactions are handled by the 
AClA 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 l T L  logic levels from the AClA to f 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 
lines that are input from the bus are received by U4.This 
line receiver translates and inverts the widely varying 
logic levels from the bus, into l T L  logic levels for the 
ACIA. Any input between + 3V and + 25V is detected 
as a logic "0" and between - 3V and - 25V is a logic 
"1 ".The capacitorsC8, C10 andC11 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 U l ,  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 AClA 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 AClA 
by setting COMM (U1 pin 9) low. The least significant 
address line (ADRO) drives the register select pin of U1 

(pin 11). This lineselects either the transmittreceivedata 
registers when high or the controllstatus registers when 
low. The microprocessor readlwrite control (U1 pin 13) 
is used in conjunction with the register select to select 
the readonlyorwriteonly register of each pair. The "E" 
clock (U 1 pin 1 4) from the microprocessor synchronizes 
the data transfer. When the AClA needs attention from 
the microprocessor it pulls IRQ (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 

4.2.5.1 General Description 

Three DC power supply voltages are generated on the 
power supply circuit board; + 15V and + 5V. These 
voltages are generated from either 11 SVac or 230Vac 
line as selected by the user. See section 2.2.3 for line 
voltage information. 

4.2.5.2 + 5V Power Supply 

Refer to schematic 01 03-00-1 11 3. AC voltage from the 
transformer, TI ,  is rectified by thediode bridgeCR2 and 
filtered by thecapacitorsC1 OandC11. This providesan 
unregulated DCvoltagefor the + 5V regulator VR2. The 
capacitor, C12 provides filtering 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 5 15V Power Supply 

Refer to schematic 01 03-00-1 11 3. The transformer, T1 
provides an ACvoltagewith a ground referenced center 
tap. This voltage is rectified by thediode bridgeCR1 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 + 1 5V supply, VR1 senses the out- 
put voltage at pin 14and modulates the baseof 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 
the resistor, R2. When the loadcurrent reaches its limit, 
the regulator senses the drop across R2 and reduces 
theoutput voltage until the current falls below the limiting 
value. The - 15V supply operates in a similar manner 
and tracks the + 15V supply. 
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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 given in 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 

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: 

Function DC Volts 
Resolution Maximum 

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 given in Section 1 of this 
manual. I 

MODEL 75 DIGITAL VOLTMETER 

0 0 0 C 7 0 - - - ~  

504 INPUT 

Figure 5-1. Calibration Equipment Connection 
- 
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Oscilloscope. 

509 Termination. 

50R Termination. 

Table 5-1. Required Test Equipment 

BNC Tee 

Signal Source 

Frequency Counter 

Digital Voltmeter (DVM) 

Coaxial Cables 

Equipment 

Dual channel, 2 20 MHz bandwidth and external trigger input. 

Feedthrough, 0.1 O/O accuracy, 2W. 

Feedthrough, 5% accuracy, 2W, carbon element. (For use in para- 
graph 5.8 only.) 

Quantity 

1 male to 2 female connection. 

Specifications 

Capable of 1 MHz TTL and 10 Vp-p sine wave (into 50R). 

6 %  digit resolution and period measurement capability, 

4% digit resolution. 

BNC male connectors, RG-58U cable. 

Table 5-2. Calibration Procedures 

- - 

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

PresslAdjust 

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

Sets default values. 

Verify that "RESET (VER x.xx)XW appears on the 
display. 

Clears waveform memory. 

3. Parameter, AMPL (Fl), Control knob 1 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. 
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MODEL 75 OSCILLOSCOPE 

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 in paragraph 5.4 (Calibration) and then 
recheckusing 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 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 2VlDIV 
TIMEBASE 0.5 ms1DIV 
Trig Source External 

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

Table 5-3. Amplitude Verification 

PresslAdjust 

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

4. EXEC (F3) 

Remarks 

Sets default values. 

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

3. Edit, FUNC (Fl), Control knob 

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

Clears waveform memory. 

Rotate to select FUNC SINE. 

5. Parameter, AMPL (Fl), Control knob I 
Adjust the amplitude from 5.000 Vp down to 5.00 
mVp. Verify that the waveform amplitude decreases 
smoothly to 10 mVp-p. 

7. Connect the ARB OUT connector to the DVM and terminate cable with 50R at the DVM input. Set the DVM 
to the "dc volts" function and for maximum resolution. 

6. Control knob 
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Table 5-3. Amplitude Verification (Cont) 

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

PresslAdjust 

8. Edit, STOP (F2), Control knob 

9. Edit, ADJX,Y (F2), Control knob 

10. Control knob 

12. Parameter, AMPL (Fl), Control knob 

Remarks 

Set the STOP address (SP) to 0000. 

Adjust the "Y" value to "Y = 2047". Record the 
DVM reading. 

Adjust the "Y" value to "Y = - 2047". Record the 
DVM reading. 

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 

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 voltmeter (DVM) as follows: 
in paragraph 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 .m!-z - 0 
- - 

ooooo3 - >  

8 ._8 @ 0 @ .@ j 
ARB 
OUT 

L 

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

Remarks 

1. Setup, RSET (F2), EXEC (F3) 1 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 (Fl), Control knob 
I 

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 I-IMIT LOWER LIMIT 

- - - - - - 

5. Remove the ARB OUT cable with the 50R termination from the DVM and connect to the oscilloscope CHAN 
1 vertical input. 

6. Control knob I Adjust the offset from - 5.00V to + 5.00V and verify 
that the output level smoothly increases from - 5V 1 to + i v .  

5.7 FREQUENCY 1. Interconnect the Model 75 and test equipment as 

This paragraph verifies the sample frequency accuracy shown in figure 5-4. 

of the Model 75 throughout its range. If the readings are 
outside the upper or lower limits, the instrument is in need 2. Set the frequency counter controls to measure fre- 
of repair. Refer to Section 6 (Troubleshooting) and Sec- quency with maximum resolution. 
tion 4 (Circuit Description) for help in solving an out of 
tolerance problem. 3. Perform the steps in the order shown in table 5-5. 
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(REAR PANEL) MODEL 75 FREQUENCY COUNTER 

Figure 5-4. Frequency Verification Equipment Connection 

Table 5-5. Frequency Verification 

Table 5-6. Frequency Verification Limits 

PresslAdjust 

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

2. Parameter, SAMPL (F2), Control knob 

Remarks 

Sets default values. 

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. 

NOTE: Set the frequency counter to measure period. 

SETTING 

1.0000 MHz 
500.0 kHz 
300.0 kHz 
100.0 kHz 
10.000 kHz 
1.000 kHz 
100.0 Hz 

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) 
and then recheck using this paragraph. If the instrument 
still fails to fall within specifications, refer to Section 6 
(Troub1eshooting)and Section 4(Circuit Description)for 
help in solving the out of tolerance problem. 

UPPER LIMIT 

1.0001 50 MHz 
500.050 kHz 
300.045 kHz 
100.01 50 kHz 
10.001 50 kHz 
1.0001 50 kHz 
100.01 50 Hz 

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

2. Set the osc~lloscope controls as follows: 

Vertical Input CHAN 1 
Vertical Gain 2VIDIV 
TIMEBASE 0.2 pslDlV 
Trig Source External 

3. Perform the steps in the order shown in table 5-7. 

LOWER LIMIT 

0.999850 MHz 
499.925 kHz 
299.955 kHz 
99.9850 kHz 
9.99850 kHz 
0.999850 kHz 
99.9850 Hz 
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MODEL 75 OSCILLOSCOPE 

Figure 5-5. Output Waveform Verification Equipment Connection 

Table 5-7. Output Waveform RiselFall Time Verification 

5.9 SLIM IN 2. Set the oscilloscope and Signal Source controls as 

PresslAdjust 

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

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

3. Edit, STOP (F2), Control knob 

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

5. Edit, FUNC (Fl), Control knob 

6. EXEC (F3) 

This paragraph verifies that the "Sum In'' gain accuracy follows: 

of the Model 75 falls within the specified limits. If the 
instrument fails to fall within specifications, refer to Digital Voltmeter Signal Source 

Section 6 (Troubleshooting) and Section 4 (Circuit Function AC Volts Output Freq 1 kHz 
Description) for help in solving the problem. Output Amplitude 10 Vp-p 
1. Interconnect the Model 75 and test equipment as 

shown in figure 5-6. 3. Perform the steps in the order shown in table 5-8. 

Remarks 

Sets default values. 

Clears waveform memory. 

Set the STOP address to "0001 ". 

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

Select FUNC SQUARE. 

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 waveform are 
< 300 mVp-p. 
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DIGITAL VOLTMETER MODEL 75 SIGNAL SOURCE 

P 
Figure 5-6. SUM IN Verification Equipment Connection 

Table 5-8. Output Waveform RiselFall Time Verification 

3. Disconnect the input signal to DVM. Connect the Model 75ARBOUTconnector to the DVM terminated into 509. 

PresslAdjust 

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

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

Remarks 

Sets default values. 

Clears waveform memory. 

Record the DVM reading. 
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4. Record the DVM reading. Verify that the input to out- 
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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, 
a detailed 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-I), which is useful in isolating defective blocks 
within the instrument. Part two consists of a series of 
circuit guides (table 6-I), 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. 

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, 
+ 5 Vdc, 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 sample fre- 
quencycontrol is not working, are any other parameter 
controls defective? 

Once the symptom is identified, use figure 6-1 to isolate 
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. 

Scans by ArtekMedia O 2006 

ManualsPlus.com

https://www.manualsplus.com/


Table 6-1. Functional Circuit Guides 

Circuit Guide 

Power Supply 

Frequency Synthesizer 

Trigger and Hold Logic 

Waveform Address Counter 

Waveform Memory 

Waveform Latch 

Waveform Synthesizer 

Amplitude Control 

Offset Control 

Output Amplifier 

Attenuator 

Burst Counter 

Control Shift Register 

Z-Axis Driver 

Keyboard 

Control Knob 

Liquid Crystal Display 

Microprocessor and Main Memory 

Communication Option 001 :GPIB 

Communication Option 002:RS-232 

Paragraph: 
Circuit Description (4.X) 
Calibration (5.X) 
Troubleshooting(6.X) 

Troubleshooting 
Tables 

Schematic 
Diagrams 

Table 6-2. lnstrument Setup Common Errors 

No Output. 

Display blank. 

Runs continuously in 
triggered, gated, 
toggled or burst 
modes. 

Symptom 

LCD viewing angle I I The following apply only to instruments with the com- 
misadjusted. munications option installed. 

Possible Setup Error Symptom 

No "breakpoints" set. 

Possible Setup Error 

Hold Key "On". 
Mode not set to 
"Continuous". 
Start Adrs equals Stop Adrs. 
External reference selected 
with no reference connected 
to Ref In connector. 
DC waveform selected. 

- - - - - 
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No response from 
the Control knob. 

No response to 
RS-232C control. 

No response to 
IEEE-488 cont rot. 

Unit set for remote opera- 
tion. 

Baud rate set incorrectly 
(refer to section 2.2.7). 
Not configured properly; 
DCE or DTE (refer to section 
2.2.7). 

Instrument address set 
incorrectly (refer to section 
2.2.6). 
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6.2.2 Troubleshooting Dynamic Digital Circuits 

Most of thedigital circuits in this instrument aredynamic. 
Even with no changes made to the instrument setup, LOGIC 1 - - 
internal circuits are running and lines are changing 
states. This makes troubleshooting difficult without the - , - -- 

STATE 
use of powerful tools, a logic analyzer for instance. 

There is, however, a technique using an oscilloscope 
LOGIC 0 - - - - - - - - - - - - - - - - - - 

which will usually help isolate an abnormal signal. The 
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 

LOGIC 1 - - - - - - 
logic levels in an undefined state. A stuck bit may also 
switch between high or low levels and the undefined 
state. Figure 6-2 shows examples of gooddynamic digital 

LOGIC 0 - - - - - - - - - ----- - - - - - 
signals and figure 6-3 gives examples of stuck bits. 

LOGIC 1 - - - - - - - - - - - - - - - 

LOGIC0 - UNDEFINED - - 
STATE 

LOGIC 1 - -  

Figure 6-3. Defective (Stuck Bits) Digital Signals 

LOGIC0 - - 

6.3 TROllBLESHOOTlNG GI.lIDES 

Refer to table 6-1 for circuit guide information. 

LOGIC1 - 6.3.1 Power Supply 

To determine a faulty power :upply use table 6-3. To 

LOGIC0 -- - -- - troubleshoot a faulty power s~pp ly  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 

Table 6-4. Power Supply Troubleshooting 

Output 
Voltage 

+ 5V 
+ 15V 
- 15V 

Table 6-5. Frequency Synthesizer Troubleshooting 

Voltage 
Tolerance 

k 250 mV 
k 350 mV 
k 350 mV 

Fault 

No dc output and no 
dc to C21C3 ( & 15V) 
or C10 (+  5V) 

Low or no dc output 
and dc to C21C3 
(&15V)orC10(+5V) 
is slightly low or 
normal. 
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Output Ripple 
(Max) 

0.02 Vac 
0.02 Vac 
0.02 Vac 

Setup 

Power off 

Power off. Dis- 
connect J4 and 
J5.Poweron 

Power off 

Fault 

No sample clock (INTREF). 

Sample frequency not at 
setting. 

Test At 

C12 
C7 
C8 

Check 

F1 

TI  windings 

CR1 (+15V)or 
CR2 ( + 5V) 

C2, C3, C4, C5, 
( &  15V) or C10 
and C11 (+  5V) 

01, 02, VR2 tabs 

P4 and P5 

C6, C7, C8 
( k  15V) 
or C12 (+5V) 

Setup 

Reset 

Reset 

Results Desired 

<1 ohm 

Not shorted or open. 

Not shorted or open. 

Not shorted. 

Not shorted to frame or ground. 

If all voltages normal, check for excessive 
loading 

Not shorted. 

Input Ripple 
(Max) 

3 Vac 
3 Vac 
3 Vac 

Check 

U 36-6 
U31-8 (VCO output) 
U37-6 (PLL output) 
U29-5 (divider out) 
U28B-9 (INTREF) 

Pins on U29 and U36 
as shown in table 6-6 and 6-7. 

Test At 

C10 
C2 
C3 

Results Desired 

6.144 MHz 
5 MHz 
5 MHz 
5 MHz 
1 MHz 

Bit levels as shown in 
table 6-6 and 6-7. 
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Table 6-6. Frequency Ranging 

NOTE: (1 = high, 0 = low) 

Table 6-7. Inner-range Switching 

Sample 
Frequency Range 

2 MHz - 200 kHz 
199.98 kHz - 20 kHz 
19.998 kHz - 2 kHz 
1.9998 kHz - 200 HZ 
199.98 HZ - 20 HZ 
19.998 HZ - 2 HZ 
1.9998 HZ - 200  HZ 
199.98  HZ - 20  HZ 

Table 6-8. Trigger and Hold Logic Troubleshooting 

FRBlTl 
U29-9 

1 
1 
1 
1 
0 
0 
0 
0 

Display Counts 

19998 - 16000 

15998 - 8000 

7998 - 4000 

3998 - 2000 

2.000 MHz 

Scans by ArtekMedia O 2006 

FRBlT2 
U29-10 

1 
1 
0 
0 
1 
1 
0 
0 

SW1 
U36-13 

1 

1 

0 

0 

1 

Fault 

Sync In (external) not 
functional. 

Hold In (ext) or hold key 
not functional. 

FRBIT3 
U29-11 

1 
0 
1 
0 
1 
0 
1 
0 

SW2 
U36-14 

1 

0 

1 

0 

1 

Setup 

Reset. 
Apply 1 kHz TTL signal 
to Sync In connector. 

Reset. 
Press Hold key. 
Release Hold key. Apply 
TTL low to Hold In 
connector. 

VCO 
Frequency 

U31-8 

9.999 MHz - 
8.000 MHz 
7.999 MHz - 
4.000 MHz 
7.998 MHz - 
4.000 MHz 
7.996 MHz - 
4.000 MHz 
10.000 MHz 

Check 

U21 A-3 

U27B-6 
U27B-6 

U27B-6 

Results Desired 

Inverted version of input signal. 

A TTL high. 
A TTL low. 

A TTL low. 
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Table 6-8. Trigger and Hold Logic Troubleshooting (Cont) 

Fault 

Ref In (ext) not functional 

Setup 

Reset. 
Apply 100 kHz l T L  signal 
to Ref In connector. 
Select Ext reference. 

Check Results Desired 

A 100 kHz signal. 
A 100 kHz signal. 

Trig In (ext) not functional 
or Manual trigger not 
functional. 

Reset. 
Select triggered 
mode. Set sample fre- 
quency to 100 kHz. 

Ref Out (int) not functional. Reset. 

A high. 
A low. 
Pulses low when l T L  high applied to 
Trig In connector. 
Low when trigger key is pressed. 

A 1 MHz l T L  signal. 
An inverted version of signal at 
U25-13. 

Burst Done Out (Int) not 
functional. 

Return In (ext) not functional. 

Reset. 

' Reset. 
Apply l T L  low to Return 
In connector. 
Remove input from 
Return In connector. 

A high with a low going pulse 
every 2 ms. 

A l T L  high. 

Is now low. 

Return In and return key not 
functional. 

No waveform clock (CLK) 

Trigger, gated, toggle, or 
burst modes not functioning. 

Reset. 
Select Ramp Up func- 
tion. Press Return key. 

Reset. 

Reset. 
Select modes indicated 
and take measurements 
shown in table 6-9. 

' U25D pin 9 
U25E pin 11 
U15A pin 3 
U27C pin 8 
U22A pin 12 
U15D pin 11 

A high with low going pulses every 
5 ms during the return ramp. 

- - 

1 MHz 
l T L  high 
1 MHz 
l T L  high 
TTL high 
1 MHz 
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Table 6-9. Mode Control 

Table 6-1 0. Waveform Address Counter Troubleshooting 

Mode 

Continuous 
Triggered 
Gated 
Toggled 
Burst 
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Contl 
U23B-10 

Low 
High 
High 
High 
High 

Fault 

Waveform data is static. 
Waveform stop address not 
functioning properly. 

Waveform start address not 
functioning properly. 

Gate 
U218-4 

Low 
Low 
High 
High 
Low 

Setup 

Reset. 
Set stop address to 10. 

Set stop address to 
81 91. 

Adjust waveform editing 
cursor. 

Reset. 

TGL 
U15C-9 

Low 
Low 
Low 
High 
Low 

Check 

U24-2. 
U35C-11 
U35C-10 
UI OC-10 
U 4C-8 

U24-14. 

A0 (U24-14) 
A1 (U24-13) 
A2 (U24-12) 
A3 (U24-11) 
A4 (U25-14) 
A5 (U25-13) 
A6 (U25-12) 
A7 (U25-11) 
A8 (U28-14) 
A9 (U28-13) 
AlO(U28-12) 
A1 1 (U28-11) 
A1 2 (U36-14) 
U29-1 

U29-1. 

U35C-10 
U35C-11 
U 1 OC-10 

U36-3 
U28-3 thru -6 
U25-3 thru -6 
U24-3 thru -6 

Burst 
U21 D-12 

Low 
Low 
Low 
Low 
High 

Results Desired 

A 1 MHz signal. 
A TrL  high. 
A Low. 
A T rL  High. 
A l T L  high with 1 ps wide low going 
pulse every 11 ms. 
500 kHz held low for approximately 
2 ps coincident with load pulse 
(U4-8). 

500 kHz 
250 kHz 
125 kHz 
62.5 kHz 
31.25 kHz 
15.625 kHz 
7.81 3 kHz 
3.906 kHz 
1.953 kHz 
977 HZ 
488 HZ 
244 HZ 
122 HZ 
A high 

Low going pulses. 

A Low 
A l T L  high 
A l T L  High 

A LOW 
All are low. 
All are low. 
All are low. 
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Table 6-1 0. Waveform Address Counter Troubleshooting (Cont) 

NOTE 

Set the start address to various settings and verify that its binary value appears on STRT12thru STRTO. 
STRTO is the least significant byte. An example is "Start address = 1000, STRT12 thru STRTO = 
001 1 1  1101000". 

"Return In" and Return key 
not functioning. 

Fault 

Apply TTL high to Sync 
In connector. 

Check Setup 

Reset. 
Select Ramp Up func- 
tion. Press Return key. 

Results Desired 

U 36-1 4 
U28-11 thru 
-1 4. 
U25-11 thru 
-1 4. 
U24-11 thru 
-1 4. 

Same as STRT12 

Same as STRT11 -STRT8 

Same as STRT7-STRT4 

Same as STRT3-STRTO 

A TTL high with low going pulses 
every 5 ms during the return ramp. 

Table 6-1 1. Waveform Memory Troubleshooting 

Fault I Setup Check I Results Desired 

Waveform data static or 
eratic. 

Reset. 
Select chain mode and 
triangle function. u12-11, -12, 

-1 3, -1 5 thru 
-1 9 and 
U11-16 thru 
-1 9. 

All switching with no stuck bits. All 
lines should be at a different 
frequency. 

Waveform stop address not 
functional. 

Reset. 
Set stop address to 99. LOAD is a TI-L high with a low go- 

ing pulse every 100 ps. Pulse 
repetition rate will increase as the 
stop address is lowered and 
decrease as the stop address is 
raised. 
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Table 6-1 I. Waveform Memory Troubleshooting (Cont) 

Fault 

"Sync Out" not functioning 
properly. 

"Z-Axis" not functioning 
properly. 

Breakpoints not functioning 
properly. 

Reset. 

Setup 1 Check 

Select sine function. 

Results Desired 

SBlT is a l T L  high with a low 
going pulse every 2 ms. 

Verify that pulse is coincident with 
end of waveform. Pulse should 
move through waveform as sync 
address is adjusted. 

Reset. 
Press Edit menu key. , U11-11 Verify that ZBlT is low with a high 

going pulse every 1 ms. 

Reset. Verify that STBlT is high with a low 
going pulse every 2 ms. 

Table 6-12. Waveform Latch Troubleshooting 

I Check Fault Results Desired Setup 

Waveform data not reaching 
waveform synthesizer 
correctly or Control lines 
(Z-Axis, Sync Out, break- 
points) not functioning 
properly. 

Reset. 

U1-2, -5, -6, 
-9, -1 2, -1 5, 
-16, -19 and 
U3-2, -5, -6, 
-9, -12, -15, 
-16, -1 9. 

Verify the presence of a 1 MHz 
signal. 

Verify that the outputs match the 
inputs (pins 3, 4, 7, 8, 13, 14, 17, 
18). 

A high with low going pulses when 
cursor is adjusted. 

Adjust waveform editing 
cursor position. 
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Table 6-13. Waveform Synthesizer Troubleshooting 

Fault 

No waveform out, amplitude 
out of tolerance, or offset 
out of tolerance. 

Waveform output erratic, 
not at programmed points. 

Setup Check I Results Desired 

Reset. 
Set stop address to 
0000. Adjust "Y" value 
to - 2047. 

Reset. 
Select square function. 

U2-13. 
U2-14 thru 
-24. 
U 6-6. 

Verify waveforms and voltages as 
shown in table 6-1 4. 

A TTL high. 

All are low. 
Approximately - 2.5V. 

Slowly adjust "Y" value 
to + 2047. Voltage should smoothly increase 

to + 2.5V. 

Sum In not functioning 
properly. 

Reset. 
Erase current waveform. 
Apply +5V to "Sum In" 
connector. Junction of 

R34 and F1 
U7-6. 

Verify + 5V. 
Verify + 2.OV. 

Table 6-14. Waveform Synthesizer Functional Check 

Test Point 

U2 pin 4 

U2 pins 14 thru 

Desired Results 

+10V k 0 . 1  Vdc 

y2 rnsT 
24 

U6 pin 6 I 

HIGH ---- 

LOW - - - - - - -- 

U2 pin 13 A high logic level 
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Table 6-1 5. Amplitude Control Troubleshooting 
NOTE: All logic levels in this circuit are f 5V. 

Table 6-1 6. Offset Control Troubleshooting 
NOTE: All logic levels in this circuit are f 5V. 

Results Desired 

- 5V. 
+ 1 OV. 
_+ 2V square wave. 
Bits represent the binary equivalent 
of 1000 (1 11 1 101 000). Pin 4 is most 
significant. 
_+ 1.95V square wave. 
_+ 1.95V square wave. 

- 2V 
Bits represent the binary equivalent 
of 100 (0001 1001 00). Pin 4 is the 
most significant. 
Approximately - 195 mV. 

No stuck bits. 
Should smoothly decrease to 
approximately - 1.95V. 

Fault 

No waveform output. Offset 
out of tolerance. 

Amplitude control erratic or 
out of tolerance. 

6-1 1 

Scans by ArtekMedia O 2006 

Setup 

Reset. 
Select square function. 

Reset. 
Set stop address to 
0000. Adjust "Y" value 
to 2047. Set amplitude to 
0.500 Vp 

Adjust amplitude to 
5.00 V-p. 

Results Desired 

+ 10V _+ 0.1 Vdc. 
- 2.5V. 
Bits represent the binary equivalent 
of 1 048 (01 000001 1 000). Pin 4 is 
most significant. 

No stuck bits. 
Smoothly decreases to - 7.5V. 

Fault 

Offset control erratic or not 
functional. Offset out of 
tolerance. 

Check 

U9-3 
U9-16 
U9-1 
U9-4 thru 
-1 3 

U9-17 
U 8-6 

U9-1 
U9-4 thru 
-1 3. 

U8-6. 

U9-4 thru -1 3. 
U8-6. 

Setup 

Reset. 
Set CAL constant to 0, 
amplitude to 0.1 Vp, and 
offset to - 5.00V. 

Adjust offset from - 5V 
to + 5V, setting the 
amplitude to 1 Vp when 
offset is between - 0.5V 
and +0.5V 

Check 

U5-17 
U 4-6 
U5-4 thru 
-1 5 

U4-4 thru -1 4. 
U4-6. 
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Table 6-1 7. Output Amplifier Troubleshooting 

Fault 

No waveform output. 
Waveform output distorted 
or offset. 

Setup 

Reset. 
Select square function. 

Erase current waveform. 

Check I Results Desired 

0 7  base 
0 8  base 
U 1 0-6 
0 7  emitter 
0 8  emitter 
0 9  base 
0 1  0 base 

U8-6. 
Junction of 
R51 and 
R52. 

Table 6-18. Attenuator Troubleshooting 

* 1.95V square wave. 

_+ 1 0V square wave 

Fault Setup 

No waveform output. Reset. 
Select sine function. 

Amplitude and offset 
controls not functioning 
properly. 

Reset. 
Select sine function. Set 
amplitude to 5.00 Vp. 

Check I Results Desired 

20 Vp-p sine wave. 
10 Vp-p sine wave on both sides of 
fuse F2. 

R61 (AO) 
R62 (Al) 
K1-14 
K1-7 
K2-7 
CR20 anode 

+ 5v 
+ 5v 
20 Vp-p sine wave. 
20 Vp-p sine wave. 
20 Vp-p sine wave. 
10 Vp-p sine wave. 

Set amplitude to 
499.5 mVp. 

Set amplitude to 
49.95 mVp. 

R61 (AO) 
R62 (Al) 
K1-14 
K1-7 
K2-7 
CR20 anode 

+ 5v 
- 5v 
-20 Vp-p sine wave. 
-20 Vp-p sine wave. 
ov. 
-1 Vp-p sine wave. 

R61 (AO) 
R62 (A1 ) 
K1-14 
K1-7 
K2-7 
CR20 anode 

- 5v 
- 5v 
-20 Vp-p sine wave. 
ov. 
ov. 
-.1 Vp-p sine wave. 
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Table 6-19. Burst Counter Troubleshooting 
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Fault 

Burst mode not functioning 
properly. Waveform 
counter not functioning 
properly. 

Check 

U 50-3 
U50-3 thru -6 

Setup 

Reset. 
Select burst mode. Set 
burst count to 1. 

Results Desired 

A low. 
All are high. 

U51-3 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. 

Set stop address to 
0009. 

Press manual trigger 
key. 

Press manual trigger key 
repeatedly. 

Press manual trigger 
key. 

Burst 
counter 
inputs. 

U 50-2 
U 50-9 

U50-7 

U40-11 thru 
-1 4 
U43-11 thru 
-1 4 
U50-11 thru 
-1 4 
U51-11 thru 
-1 4 

U47-11 

All are low. The data on the burst 
counter inputs should represent the 
one's complement of the selected 
burst count. 

1 MHz. 
A high. 

A low with high going pulse every 
10 /As. 

No stuck bits. 

No stuck bits. 

No stuck bits. 

No stuck bits. 

1 MHz. 
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Table 6-20. Control Shift Register Troubleshooting 

NOTE: Logic levels on U 1 1 ,  U 13, U 18, and U 19 are 2 5V. 

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. 

Fault 

Reset. 
Select REF soft key and 
rotate control knob 

Setup 1 Check 1 Results Desired 

U 1 4-2 
(SERD) 

U 1 4-3 
(SERC) 
U 14-1 
(AN LE) 
U 1 4-4 
(REFSEL) 
U11-4, -1 4, 
-1 5 

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. 2-Axis Driver Troubleshooting 

I 1 ms. 

Z-Axis Out not functioning 
properly. 

Set Z-level as shown in 
table 6-22. 

Fault 

Take mea- 
surements 
as shown in 
table 6-22. 

Check Setup 

Reset. 
Press Z-level soft key. 1 Ul-2 

Values shown in table 6-22. 

Results Desired 

A low with high going pulses every 

Table 6-22. 2-Axis Driver Functional Check 

ZL-2 
CR11 
Anode 

Low 
Low 
Low 
Low 
High 
High 
High 

ZL-1 
CR12 
Anode 

Low 
Low 
High 
High 
Low 
Low 
High 

ZL-0 
CR13 
Anode 

Low 
High 
Low 
High 
Low 
High 
Low 

Q6 
Emitter 

Q5 + 

Base 

2.6 Vdc 
4.6 Vdc 
6.6 Vdc 
8.6 Vdc 
10.6 Vdc 
12.6 Vdc 
14.6 Vdc 

Q5' 
Emitter 

2 Vdc 
4 Vdc 
6 Vdc 
8 Vdc 
10 Vdc 
12 Vdc 
14 Vdc 

*DC level + 1V with low 
going pulses. 

6-1 4 
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Table 6-23. Keyboard Troubleshooting 

Fault 1 Setup 1 Check 1 Results Desired 

No response from any or all 
front panel keys. 

1 Press any key. 

A high. 

A high. 

Verify appropriate pin on U32 or 
U33 goes low. 

LCD viewing control not 
functional. 

Voltage goes from approximately 
- 1 V to + 2V as viewing angle con- 
trol is adjusted from full down to 
full up. 

Fault 

No response from knob 
when adjusting all 
parameters. 

Fault 

Table 6-24. Control Knob Troubleshooting 

Setup 

Spin Control knob 

Check 

U34B-5 and 
U34C-9 

Q1 collector 

Results Desired 

Alternating between high and low 
and 90" out of phase with each 
other. 
A high with low going pulses. 

Table 6-25. Liquid Crystal Display Troubleshooting 

Display blank or totally 
black. Display characters 
unintelligible or not updating. 

Setup I check 

Reset 

J10-4, -5, -7, 
thru -1 4. 
J 1 0-6 

Results Desired 

Voltage swing from approximately 
- 1 V to approximately + 2V as 
LCD viewing control is adjusted 
from full down to full up. 

No stuck bits. 
Low and then pulses high when any 
key is pressed. 

Scans by ArtekMedia O 2006 
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6.3.2 Microprocessor and Main Memory However, before beginning to troubleshoot this section, 
check the appropriate dedicated circuits for correct 

Generally, when the instrument is totally nonfunctional, operation. Detailed reading of the circuit description is 
i.e., display is unintelligible, random waveform data or also very helpful before attempting to find and correct 
nooutput, the problem is in the microprocessor section. a problem. 

Table 6-26. Microprocessor and Main Memory Troubleshooting 

Figure 6-4. Power Off Reset Timing 

6-1 6 
Scans by ArtekMedia O 2006 

Fault 

Nonfunctional operation 

Check 

U 30-3 
(XTAL2) 

U 30-2 1 
(VDD) 
U 30-7 
(STBY) 
U 30-6 
(RESET) 
U30-5 (IRQ) 
U30-4 (NMI) 
U30-40 (E) 
U30-39 (AS) 

U30-22 thru 
-38 
U14-2, -5, -6, 
-9, -1 2, -1 5, 
-1 6, -1 9. 
U37-7, -9, 
-1 2, -1 4, -1 6, 
-1 8. 
U46-2, -5, -6, 
-9, -12, -15, 
-1 6, -1 9. 

Setup 

N /A 

Results Desired 

4 MHz, sinusoid, approximately 0 to 
4v. 

>4.5 Vdc. 

A high 

A high 
A high 
A high 
1 MHz at 50% duty cycle. 
1 MHz at approximately 30% duty 
cycle. 

No stuck bits. 

No stuck bits. 

No stuck bits. 

No stuck bits. 
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U30 PINS 8 & 10 HIGH - --------------- -- I 

MICROPROCESSOR MODE 
CONTROL 

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 batterybackupsupply.Turnoff the instrument and check 
6-5. CR3 cathode (BBV) for > 2 Vdc. 
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Table 6-27. Communication Option 001 Troubleshooting 

Non-responsive, in whole or 
in part. 

Fault 

Cycle power and reset 
instrument. U2-3, -5, -7 

thru -1 4, -37, 
-38, -39. 
U2-6. 
U2-4, -1 6, 
-1 7, -1 8, -21, 
-22, -23, -25, 
-26, -27, -29 
thru -36, -40. 

Setup 

No stuck bits. 
1 MHz. 

All high. 

Check 

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 
(A1 01) and then serial 
poll the unit. 
NOTE: Figure 6-6 shows 
a sample program 
written on a Wavetek 
Model 6000. 

Results Desired 

U2-21 and 
-29. 
U2-22. 
U2-40, U3-1 
thru -9, -1 2 
thru -19, 
U4-1 thru -9, 
-1 2 thru -1 7. 
Logic levels 
on bus side 
of U3 and 
U4. 

Both high. 

A low. 

No stuck bits. 

Typically 0 to 3 Vdc 

10 DO 
20 WRITE @709:"AlOI" 
30 READ @709:A 
40 STATUS@709:SPOLL 
50 LOOP 
60 END 

Figure 6-6. IEEE-488 Sample Check Out Program 

Scans by Artekhledia O 2006 
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Table 6-28. Communication Option 002 Troubleshooting 

Fault I Setup 1 Check I Results Desired 

A 2.4576 MHz sinusoid, approxi- 
mately 0 to 5V. 
A high. 
A low. 

Non-responsive, in whole or 
in part. 

Reset. 

( Set baud rate switches 1 I 

U1-9, -11, 
-1 3 thru -22. No stuck bits. 

Connect instrument to 
RS-232-C controller. Set 
controller in loop that 
"writes to'' and "reads 
from" the Model 75. 
NOTE: Figure 6-7 shows 
a sample program 
written on a Wavetek 
Model 6000. 

as indicated in table 
6-29. 

U1-2 and -7, 
and U3-8. 
U 3-8. 
U3-3 and -6. 

U1-4. 1 The frequency shown in table 6-29. 

No stuck bits. 
Logic levels k 12V. 
Both are + 12V. 

Table 6-29. Baud Rate Generator Functional Check 
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Baud Rate 

19,200 
9600 
4800 
2400 
1800 
1200 
600 
300 
200 
1 50 
134.5 
110 
7 5 
50 

SW1-2 

Closed 
Closed 
Closed 
Open 
Open 
Open 
Open 
Closed 
Closed 
Open 
Closed 
Open 
Open 
Open 

SW1-1 

Open 
Closed 
Open 
Open 
Closed 
Open 
Closed 
Open 
Open 
Closed 
Closed 
Open 
Open 
Closed 

Frequency 

307.2 kHz 
153.6 kHz 
76.8 kHz 
38.4 kHz 
28.8 kHz 
19.2 kHz 
9.6 kHz 
4.8 kHz 
3.2 kHz 
2.4 kHz 
2.1 kHz 
1.7 kHz 
1.2 kHz 

800 Hz 

SW1-3 

Closed 
Closed 
Closed 
Open 
Closed 
Closed 
Open 
Open 
Open 
Open 
Open 
Open 
Closed 
Closed 

SW1-4 

Closed 
Open 
Open 
Closed 
Open 
Open 
Closed 
Open 
Closed 
Open 
Closed 
Open 
Closed 
Closed 
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10 DIM A$*60 
20 SET @5:HVAL ("8E4F") !SET UP INTERFACE 
30 WRITE @5:"!" !GO TO REMOTE 
40 DO 
50 WRITE @5:"XT3 I?" 
60 READ @5:A$ 
70 LOOP 
80 END 

Figure 6-7. RS-2324 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 junction in the for- 
ward direction. 

2. A transistor, when used asa switch, may have afew 
volts reverse bias voltage across the base emitter 
junction. 

3. If the collector and emitter voltages are the same, 
but the 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. 

6.4.4 Field Effect Transistor (FET) 

No measurable gate current should be drawn by the gate 
of an FETtransistor. If so, the transistor isdefective. 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 OVacross their terminals. 

2. Open capacitors can be 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) 

6.4.3 Operational Amplifier 

1. Generally the " + " and " - " inputsof anoperational 
amplifier will have less than 15 mvvoltagedifference 
when operating under normal conditions. 

2. When theoutput of theamplifier isconnected tothe 
I '  - l l  input (voltage follower connection), the output 
should be the same voltage as the " + "  input 
voltage; otherwise, the operational amplifier is 
defective. 

3. If theoutput voltage staysat maximum positive, the 
" + " input voltage should be more positive than 
6 '  - , I  input voltage, or vice versa; otherwise, the *Inputs match 74LSxxx levels and outputs match 
operational amplifier is defective. 74HCxxx levels. 

6-20 

Scans by ArtekMedia O 2006 

Min Low 

0.9V 
0.9V 
0.8V 
0.8V 
0.8V 
1 .5v 
0.8V 

Logic Family 

74HCxxx 
74HCTxxx' 
74ASxxx 
74LSxxx 
74Fxxx 
4xxx 
Microprocessor and 
Memories 

Min High 

3.1 5V 
3.1 5V 
2.0V 
2.0V 
2.0V 
3.5v 
2.0V 
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Dgitcrl/v Remadend by Ari&Udk 0 PtXlZ-Z&W 
20 mHz TO 20 MHz WAVEFORM CLOCK (CLK) 

1 I 

20 BIT BURST COUNTER PRELOAD 

MICROPROCESSOR 

FREQUENCY 
SY NTH ESlZER 

WAVEFORM 

NTROL DATA 

WAVEFORM 
CONTROL SHIFT REGISTER 

ATTENUATOR 

= - 7.5V TO = - 2.5V 

. . . . . . . .  

DIGITAL SIGNALS 

ANALOG SIGNALS 

ARB OUT 

Figure 6-1. Troubleshooting Block Diagram 
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PARTS LIST AND SCHEMATICS 

7.1 DRAWINGS printing. Whenever this occurs, errata pages are pre- 
pared to summarize the changes made and are inserted 

The following assembly drawings (with parts lists) and inside the shipping carton with this manual, If no such 
schematics are in the arrangement shown below. pages exist, the manual is correct as printed. 

7.2 ERRATA 7.3 ORDERING PARTS 

Under Wavetek's product improvement program, the When ordering spare~arts,  please specify part number, 

latest electronic designs and circuits are incorporated Circuit reference, board, serial number of unit, and, is 

intoeach Wavetek instrument asquicklyasdevelopment applicable, the function performed. 

and testing permit. Becauseof the time needed tocom- The number etched into a PC board is the board part 
pose and print instruction manuals, it is not always possi- number. The assembly (PC board and components on 
ble to include the most recent changes in the initial the board) part number is stamped on the board. 

DRAWING 

lnstrument Schematic 
lnstrument Top AssemblylParts List 

DRAWING NUMBER 

0004-00-0366 
1000-00-0366 

Chassis AssemblylParts List 1 101 -00-1 774 

Front Panel Schematic 
Front Panel AssemblylParts List 
Keyboard AssemblylParts Llst 

Rear Panel AssemblylParts List 1 206-00-1 776 

MicroprocessorlARB Memory Board Schematic 
MicroprocessorlARB Memory Board Assembly 
MicroprocessorlARB Memory Board Parts List 

PPLlWaveform Board Schematic 
PPLIWaveform Board Assembly 
PPLlWaveform Board Parts List 

Power SupplyIParts List 11 01 -00-1 771 

Power SupplylAC Primary Schematic 
Power Supply AssemblylParts List 
AC Primary AssemblylParts List 

GPlB Option AssemblylParts List (Sh 2 Only) 
GPlB Option Schematic 
GPlB Option PCA AssemblylParts List 

RS-232-C Option AssemblylParts List (Sh 2 Only) 
RS-232-C Option Schematic 
RS-232-C Option PCA AssemblyIParts List 
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A 3  
PCA , u PROC/APB MEM 

//OO- 00 - /389 

R E V  ECN B Y  DATE APP 

TMlS D O O Y E N T  CONTAINS PROPRIETARY INFOR 

MAINTENANCE W l T H W T  WRITTEN AUTHORIZATION 

A l A 3  
PCA, KEYBOARD 

D 1208 -CO - /3 76 FRO/VT PANEL 
1206 -00-/775 D 

/208-00- /N9 

1208-00-/772 
P C A  RS232 W D N  
//00-00- /677 

&%ST 
TRIG W E  SMK SYNC SUM ARB 

REMOVE ALL BURRS 
AND BREAK SHARP EDGES A f E L 7 m  

- - -- - A 

SCHEMAT/C 

XXX 010 ANGLES 1 
/NSTPUMENT 

NOTE UNLESS OTHERWISE SPECIFIED 

8 K%%wIiV- 
8 1 7 I 6 5 4 4 I 3 I 2 1 

A 4  
PCA , P L  L /WAVEFORM 

//OO- 00 - /456 
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ARBITRARY WAVEFORM 
GENERATOR 

1 0 0 0 - 0 0 - 0 3 6 6  

CHASSIS TOP COVER BOTTOM COVER 

1 

ASSY, . 
BOTTOM COVER 

1201-00-1136 

I 
I Y  DATE A U  

. - 
Tnls  DOCUMENT CONTAINS PROPRIETARY INFOR 
M T l O N  AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT LIE REPRODUCED FOR ANY 
REASON EXCEPT CALIORATION OPERATION AND 
MINTENANCE WITUOUT WRITTEN AUTHORIZATION 

2 

, A A , , A!s! A A , , ;A A , , A ., I A , , A 5 , 
FRONT PANEL POWER SUPPLY UPROCiARB F L L  /WAVEFORM CABLE K I T  

3 8 ogitcr/& Remzstemd by A-m 0 --2a 6 5 4 

, A1 pj;; A4, , A 2  Al[l , A 2  Al , A!;:~~ ~2 AI 

TRANSFORMER 
FRCNT HOUSING DISPLAY R E k K  PAPIEL 1204-00-0061 

HEATSINK BRKT 

1201-00- 1702 1208-00-1874 120b 7i1-18~: 1206-00-2251 

, I I , , A A A 

FRONT HOUSING 
ENCODER KNOB (SCREENED) 

1201-01- 1731 1201 - 0 0  - 1  1 16 

REFERENCE DESIWATORS P M T  DESCRIPTION 1 O R I O - I F W - P M T Q  / WOR 1 UA- NO. 1 OTY111 1 1 / 
1 I 1 I 

ACCEPTANCE TEST 
SPECIFICATIP1B 

ASBY. CHASEIS-75 

ASSY, TOP C W R  , I , A ,  

KEY BOARD REAR PANEL 

1208-00-1376 1206-00-17 16 

mDEL 7 3  W I C K  
REFERENCE M l I D E  

SCREU. TRUES MD. CAD 
1, P K P S ,  10-32Xl l2  

, A A , A , A2 Al 

AC PRIMARY POWER SUPPLY FUSE COVER 

1208-00-1119 1 2 0 8 - 0 0 - 1 7 7 2  1201-00-1585 / CARTON 

I PY1 CORD 

10-%Xl/2 TRS PLPS ME CCmL 

101-18 L M K  

101-1BA m 

6001-5 m 

NOTE UNLESS OTHERWISE SPECIFIED 

w2USTK 

A 

WAVETEU PROCESS 

gkA;&ARBITRARY UAWZFORW 

ASSEUSLYW I- 

PAW 1 

REV I 1 
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2.  REFERENCE DESIGNATIONS W NOT APPEAR ON PARTS. 
1. SEE 0 0 0 4 - 0 0 - 0 3 6 6  FOR INSTRUNENT SCHEMTIC.  

8 Dgitcrl/v Remtmkrrd by A-dm 0 7aMZ-2m 

- m I w m R e  P M T  DESCRIPTIOI( OIIIO-IF0R-CYIT-W W0(1 Y A M  )*t 

I I - 

C U L E  &IT-75 / 75-1777 

-ROD 

I-Ta p- i ::: 
BEZEL. W - 7 5  1 75-0710 

5 4 3 Z 1 

SEE 5Et'AKAI t PARTS LIST 1101-00-1714 
REMOVE ALL WRRS 

-- 

AbStM6i; 
FINISH OTHERWISE SPECIFIED 

xxx  . 010 ~ N G L E S  'I CHASSIS 

REV ICU 

run DOQYIWT CONTAM rnomlrnnv m m .  1 b 1 4946, 7386 
MATION UO O W *  R W T S  It3.OYOIW TO 
WAVITTK AND MAY NOT W RDMY)UCIO FOR A W  

X X  ' 0 3 0  

W NOT SCALE DWG "u W OIC cro 

I 
I +-- &ALE 

'd i j ,& ' t  
75 I IOIQO-I774 p 

COOS 3338 , WEET ; OF / 
I 

@V 

:,- 
RVJY ucln uL*urK*r. m m A r w m .  uo 

DATE A W  

5 / ~ / 4  Q c T 

, " #7459 
MAIW~*UCC m- W I ~ Y  rurnanlurica 

v W Q G ~ ,  
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REV ECN BV O A l €  A u  

DETAIL 'A' - 

ASSEMBLY, FRONT PANEL 
1206-00- 1775 

.+ 

B 

4- 

B 
I 

-- -- -- -- -- - - -- 

r - - - - - - - - - i  
I 

--1 I 

PCA , KEYBOARD I 
1208-00- 1376 

I 
L --------- J 

i 
I 

SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SWlO SWll SW12 
1 1 1 1 1 1 1 1 1 1  

P o  9" P" g o  P o  P o  g o  P o  

v v v v v v v v v W v 
m a r -  - - 

m 
0. 

r - - - - - - - - - -  1 

I 

CPRE 2 ' 
I - hl 

Z s r n = - c ~ P a o =  ~ m q r n ~  
I a ~ m m m m m m z o ~ o m m m m G i ~ ~ ~  I SWI ~ u a a a a a n ~ ~ ~ ~ a n a n a z ~ ~  

L ---------- J 

J13 

- 

A 

T O  PI2 TO PI0 

- 

PCA, DISPLAY 
1208-00- 1874 

SEE DETAIL 'A' 

LCD MODULE - 16 x 2 CHARACTERS 

B 
grNlr)qLn@F 

! 2 ~ 0 E B ~ n n n o o a ~ o  
o + o < a n < 4 6 6 6 4 < 4  

Jll 

I 
I 

I 
I 

- J 

I - 
In 
r. 
I'_ 

0 
0 
0 

REMOVE ALL W I R S  DlAm M I €  
I ANOBREAK W A R ?  EDGES A.TALMADGE 'h~,  
I - - ~  wp~mon 

SCHEMATIC, 
TOLERANCE U M K E P  

f INISM O T H E l l W l P  S€CICIEO 
XXX I010 ANGLES 2 1  

FRONT PANEL 
WAVETEK W O C E P  

w NOT SCALE OW u**r *o 
NOTE UNLESS OTHERWISE SPECIFIED 75 

23338 
a ~ ~ - - =  

8 I 7 I 6 I 5 .) 4 I 3 I 2 I 1 
I 

D-G NO 

0103-00-1775 
"tl - 

W E E 1  1 0 6  1 
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w 
LOCATE ON FRONT HOUSING 
ALIGNMENT PINS 

D 

- 

C 

.I) 

B 
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A 

(REF) 

(REF) 

(REF)  

D 
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C 

C 

B 

7 - 
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cu - 

, 

D&itcrlk Rc-md by Artddkdk 0 PlYIZ-2- 5 4 3 2 1 
REV ECN 1'1 DATE AW 

THIS W R Y E M 7  CUNTAINS MOn lETARY I N H M  
Y IT lON AN0 DESIGN RIGHTS BELONGING TO 
WAVETEK AW YIY WT BE R t r R m u c E o  FOR A m  
RE- EXCEPT CALIMATION. OPERATION AN0 
M INTENAWE WITHOUT WRITTEN AUTHOR12ATION 

OTHERWISE SPECIFIED 
I. FOR ASSEMBLY INlF kCOYNF ( 'ION i r 

FRONT PANEL -75 
INSTRUMENT SCHtMAlIC a ' ,  JI- ,,' ( i 

NOTE UNLESS OTHERWISE SPECIFIED 75  1206-00-1775 - 
WELT I OF 1 

@zs%%%&- 
8 I 7 1 6 1 5 4 1 3 I 

REFERENCE DESICNATDRS 

NONE 

1 

2 

3 

4 

6 

! 

PART DESCRIPTION 

S C H E M T I C S  FRONT 
PAWL 

ASSV, ENCODER KNOB 

ASSY. FRONT HWSlN6, 
SCREENED 

PCA. KEYBOARD 

PCA, DISPLAY ED 

KEY PAD STRIP  

KEYPAD STRIP  t iOD 
Mb 1 4 0 0 - 0 1 - 6 2 3 0  

~CHEWI  SELF 1APPINC 
TYPE 0. PAN CROSS 
RECESS. 4-24), 114 

ORIO-IYOR-PART-NCI 

0 1 0 3 - 0 0 - 1 7 7 5  

2 3 - 1 7 3 1  

7 5 -  1 7 7 8  

2 3 - 1 3 7 6  

2 3 - 1 8 7 4  

2 1  - b 2 3 0  

1 4 0 0 - 0 1 - 9 4 0 9  

4 - 2 4  L 1 / 4  

HFOR 

UVTK 

UVTK 

UVTK 

UVTK 

UVTK 

UVTK 

WVTP 

C M C L  

UAVETEK NO 

0 1 0 3 - 0 0 - 1 7 7 5  

1 2 0 1 - 0 0 - 1 7 3 1  

1 2 0 1 - 0 0 - 1 7 7 8  

1 2 0 8 - 0 0 - 1 3 7 6  

1 2 0 8 - 0 0 - 1 8 7 4  

1 4 0 0 - 0 1 - 6 2 3 0  

1 4 0 0 - 0 1 - 9 4 0 9  

2 8 0 0 - 2 2 - 4 1 4 2  

OTYlPT 

1 

1 

1 

1 

1 

1 

2 

3 
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I 
REV ECN 

THIS DOCUUENl CONTAINS PRDWIETAIIY UIHHI 
MATlDN AND DESIGN RIGHTS BELONOIIY( TO 
WAVETEU AMD MAY NOT BE REPROWCED FOR ANY 
REMW EXCEPT C A L I ~ A T W .  a n A r l w ,  AND 
MAINTENAWE WITWDUT WRITTEN AUTHOIIIZATK*I. 

SECTION A-A 
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THIS DOWMENl CONTAINS PRMRIETARY INFOR. 
MATION AND DESIGN RIGHTS BELONOIN0 10 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OTERATION. AND 
MIN~ENANCE m T n w T  WRITTEN AUTHORIUTION. 

0 3 9 

B l  
GROUND P31, PIN I WHTl BRN 

REF IN J27 P31. PIN 2 WHTI RED 

4 

RETURN 

Z AXIS 

3 L 1 
Dgitcr//v R~mtstet~d by AdeWedm O ?Z-Z lXM / REV EcN 
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N(*E 
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7 

TITLE 

BY DATE APP 

P W T  D E S C R I P T I D N  

P W E L .  REAR. BCREPLD, 7 
5 

STRAP, BNC OR- 

COVER P U T €  

COH( BNC 

BMER LW 

RIVET ,  SNAP, P L h S T I C  

U*81CR~SHOUJa 

ORIO-WOR-PART-NO 

7 H 7 2 0  

7 3 - 8 7 4 5  

2 3 / 7 3 - 9 6 5 3  
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1 4 9 7  
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2- 

u 8 W R V  MO. 
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l F O R  

YVTW, 

WTK 

UVTU 
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S M I T H  

R I C n  

S M I T H  

ASSY, R E M  P A N L  

2. WIRES e CABLES OBTAINED FROM CABLE KIT 1207-00-1777, 
1. FOR ASSWLY INTERC3YRECTION SEE INSTRUMENT SCHWATIC 

M)W-00-0366. 
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l206-00-1??6 
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a800-a7-W04 
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8 I 7 

FULL 75 
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J12 I 
TO KEYBOARD 

I 

( X U  CPREl / 1 
I 

( X i 1  CPRE2 / 2 

(3CiI PB9 / 3 1 
( X i 1  P B l i  / 4 I 
1Xil PB7 / 5 1 
( X i 1  PB6 / 6 

IXll PBiO + 7 
( X i 1  PB8 / 8 I 

GND / 9 I 
(3031 DOH -+ 10 I 

u1o-31 DD / 11 I 
(3031 DDL + 12 

D C l l  PB5 / 13 

( X i 1  PB4 / 14 I 
( X i 1  PB3 j 15 I 
( X i 1  PB2 / 16 I 
( X i 1  PB1 / 17 

/ 18 
9 I 
/ a  I 

- - - - - - d  

8 Dgitur/r//y Remmkmd by A e d m  0 ? ~ - 2 ~ 0  
I 

i 
2 I 1 5 $. 4 3 

D 

- 

C 

C 

B 
- 
- 

- 

A 

DATE 

THIS DOeUYENT CONTAINS mWRIETARV INFOR 
MATION AND DESIGN RGUTS BELONGING TO 
WAVETEK AND MAY NOT BE REPROOVCED FOR ANY 
RE- EXCEPT CALIBRATION WERATION AND 

4 

UT ECN 

-- -.EL--- -- 
+72._8083 
7 x 6  

REV 

3 
0 

E 

D 

- 

c 

+ 

B 

- 

A 

N T  23338 

I V  
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MAINTENANCE W I W T  w n r r ~ ~ ~ 4 u ~ o R ~ A T I ~  _ _ - - - - - - - -  - - - - - - - - -  - - - - - - -  OWER & GROU 
P e x  

I 1 I 1 I 
1 

I J6 I J10 I J14 I I 
I I J16 I 

I TO PLL/WAVEFORM BD I I TO BREAKAWAY BD I I I TO COMM BOARD I I TO DISPLAY I 
1 ( ~ X J I W B I T I -  >I I I I + 5 / 1  I I 

I 
I 

I GND + 1 
I (U5lWBIT2 I I +5 -3 2 I +5 -2 t 5  -+ 2 

I3~51W0IT3 -3 1 I U l 2 - I l l  DO j 3 1 GND -3 I I 
I 

+ 1 5 / 3  I 
(351 WBIT4 - 4  I (XSI ADRO / 4 1 G N D ~ ~  I I - 1 5 / 4  1 

I ( W l  WBIT5 ->5 
I 

I 12021 BCI - 3 s  I 1 (2061~/FJ+5 I 
1 13151 WBIT6 *6 I (3611 DE j 6 I I WI BC2 / 6  (206) E,6 

I ( W l W B I T 7  -7 1 I (X61 ADO -9 7 I (2821 BC3 +7 I 1285lIRO-7 
I IWIWBITB / a  I I (X61 AD1 + 8 I 1201) ADO -8 I / a  I 

I 
ljeslWBIT9 -9 I I (X61 AD2 / 9 I ( P i 1  AD1 -9 1 

I 
1 W61AD4-9 1 

I lml WBITIO I W61 AD3 -9 10 I (2011 AD2 / 10 I I (ax1 AD5 + 10 1 
I (3851 W B I T i l  +li m A D 4 + 1 1  I I (2011 AD3 + 11 I I (X6)AD6+11 
I (3651 WBIT12 -12 1 I IX61 AD5 / 12 I (2011 AD4 12 AD7 + 12 
I ( m l  STBIT --+I3 I I ( ~ 6 1  AD6 j 13 I ( x i 1  AD5 13 I Ix5) ADRO 13 I 1 (385lSBIT+14 1 I IX61 AD7 14 1 I ( x s l A D R l / 1 4  (X11 AD6 + 14 1 

I 
1 

I 
(385) ZBIT  -3 15 I - - - - - - - A  (xUAD7 *15 I I (X51 ADR2* 15 1 

GND / 16 I (~6-191 CLK / 16 1 
I 

I t2B31COHn+v I 
ia / 17 I I lml BCEN + 17 1 I (X81 ADO, 17 

I GND -18 I WJISTOPOK j 18 (X61 AD1 -9 18 
I (=I CLK -19 1 I -(2C61 AD2 i 9  I 

GND-X I I I ~ ~ ~ - ~ I M A N T I M - D + ~  I I (2C61  AD^ a I L - - - - , - - I P8-31 SLOPE j 2 1  I L , - - - - - J  
I 

I - - - - - - - - -  I I 
+ I 

m ] L m o + n  

I J8 I I WI LMI-24 

I TO PLL/WAVEFORM BD I I 
(2~21 ~ 0 8 2  +a I 

I I @A21 LOB3 j 28 1 
GND + 1 I (2~21 LO84 j 2 7  1 

I (-1 SERD + 2 1 I (a21 LOB5 - 3 2 8  1 
I GND + 3 1 I (2*1 LO86 -9 29 

I 1-I SERC * 4 1 (2A21 LOB7 -30 ' - - - - - - - - - - - - - - -  
I I I 

I GND 4 5 , txS l  E-31 1 
(2871 PLLE / 6 I ( ~ 7 l m - 3 2  1 I 

P4 I 

I FROM POWER SUPPLY 
GND -3- 7 1 I I2r210UT2EN -33 1 I I 

I (2B71 ANLE -3- 8 I I (2A210UT3EN -34 I + ~i GND -+ a i  I 
I GND -3- 9 1 (2A210UT4EN /a + A2 GND / 82 I 

GND / 10 I 
I - - - - - - - - -  I I + A (J14-211 SLOPE -+ 03 

I (3A8IBURLOAO ---, 11 ] I X I t  RTS + ~4 (~14-201~- / 84 I 
I 

12811 PCLK -3 12 -15 -3- f i  GND / es I 
I (3A61TPOINT / 13 1 I t 5 / A 6  I GND + 86 I 
I ( 3 0 8 l S Y N C f N  14 I +5 A7 (3171 87 1 
I (Jl4-19lTRIGMASK / 15 I 1 + 1 5 / ~ 8  I 3 A 7 l A R B R / W + - w  I 

I (3061 S ?  
16 I 

I / rs GND -3 es 
(2071 FRBIT3 17 I -+ rlo GND + 010 I 

I (2071 FRBIT2 / 18 I , - , , , - - , , - - - - , , I  
I 12071 FRBIT 1 / I 9  I 
I (joalNO LOAD / 20 1 - - - - - - - - - -  

t i 5  A. RAM HAY 0E €11, Wll6LP-4 
OR tU6264LP-I5 OR THEIR 

, EWIVELWTS. SEE PARTS LIST. 
FOR 6116 TYPE INSTALL WER El TO €3. 
FOR 6264 TYPE INSTALL W E R  El  TO €2. 

4. CAPACITORS VALUED IN MICROFARADS 
(uFI . 4 REMOVE ALL BURRS DATE 

:t-*Pea-*A*., 
B C *  I 

i 
I 

7 
I 

6 8 I 5 4 I 3 I 2 I 1 

3. RESISTORS VALUED IN OHMS, ~ / B w .  m i  o -1 N v LO rn 'D N 6 'EIE Z z + ~ ~ ~  
.+ 2 FOR UNIT INTERCONNECTION. SEE 

INSTRUMENT SCHEMATIC 0004-00-0366 ~ ~ l u ~ l ~ ~ l v ~ . l ~ ~ ~ ~ ~ ~ v ~ T ~ u ~ 1 ~ ~ . 1 ~ T 1 ~ T . ~ U ~ ~ u ~ . ~ u ~ . ~ U ~ . ~ U ~ . 1 U ~ T ~ u ~ . l U  i.iUi25v 
1 PARTIAL REFERENCE DESIGNATIONS SHOWN 

PREFIX WITH ASSEMBLY REFERENCE 
DESIGNATION A3 

NOTE UNLESS OTHERWISE SPECIFIED 

* 
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8 D&itcr//v Remtmknd by Art&Udm % m - 2 -  5 $. 4 3 2 1 
REV ECN a V  DATE AW 

1IW) WCUW*T CD*lAua ) IOII I ICIMV ICO(C 
ul~l AND DUQ ~ ~ l l ~ l  BILQYOIYO m 
w Y m K u m u v m u n s r * * * r m r o c l u r  
1*110* ucer CALrrurwrr. a r u r * m  AND 
-*UCI mcan nnn* r v n u r r a .  B R E A K A W A Y  B O A R D  

- - - - - - - -  
I J15 

I TO MAIN BOARD 
I t 5  + I 
I +5 -+2 
I GND -+3 

GND -3 4 
I u7.rm sci  - 3 s  
I W.al B C 2 3 6  
1 b7.831 BC3 3 7 
I Ice1 ADO j 8 
I Ice1 AD1 + 9 
I I ~ l A D 2 + 1 0  Ice1 AD3 I 1  

I lWlAD4+12 
I Ice1 AD5 i 13 
I IWI AD6 3 14 

IWI AD7 + 15 
I W C L K - 3 1 6  

(051 BCEN + 17 
I PI41 STOPOK -3 I 8  
I le4lfRIGnASK -3 19 
I I841 HANHOLLl + 20 

le41 SLOPE -3 21 
I NO CONNECT -3 22 
I ml LDBO +23 
I mlLDBl+24 
I 08s) LOB2 -3 25 
I W LOB3 -+ 26 

ml LOB4 + 27 
I Wl LDBS -28 
I 08s) LDB6 +29 
I 08s) LO07 + 30 
I (071 E 3 31 
1 ml eURLOAO 3 32 

WJ OUT2EN 3 33 
I lC61 OUT3EN -3 34 
I u#l OUT4EN -3 35 
I - - - - - - - 

I J I i ---+ 
REMOVE ALL WRRS Mrf 

A u48c AND BREAK WAR? EWES I u T E n I A L  8 m w s ~ ~  h w ~ m ~ ~  w M o o .  c u w o 1 "  
TITLE 

I I t L t r n  U l w  

I 
S C H E M A T I C ,  

I 
FINIW 

. g D  .uPROC/ARB BOARD 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  WAVETEK PROCESS XX xxx t f DSO 010 ANQLES .lo 

DO NOT SCALE DWG -ma 
*D~T UIII OWMWIY ~C IF I IO  SALE -'75 10103-00-13BSp 

7caR 1333, 1 W E E 1  $ w 4 
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VIEW A -A  
(SCALE. NONE) 

8 Dgiturl/v Remstemd by ArkMedm 0 ?=-2a 6 
I 

3 5 $. 4 2 1 

D 

- 

C 

+ 

B 

- 

A 

D 

- 

C 

C 

B 
- 
u - 
m 
D 
ri2 

B 
b 
0 
# - - 

A 

THIS DOCUMENT CONTAINS PROPRIETARY INFOR 
MATION AN0 DESIGN RIGHTS BELOllGlNG TO 
WAVETEK AN0 MAY NOT BE REPRODUCED FOR ANY 
REAWN EXCEPT CALIIRATION OPERATION AN0 
MAINTENAWE WITHWT WRITTEN AUTHORIZATION 

'BREAK- A W A Y u  T A B S  FROM 
B O A R D  A N D  A S S E M B L E  A 5  
SHOWN IN VIEW A - A  A F T E R  
COMPONENT INSTALLATION 

r--- -- - - - - -  - - 

/ * 818 

I 

I 

I 
(TYP) 

I 

NOTE. 
F L E X  CIRCUIT 
ROUTED BOARD ASSY INSIDE 

I 

SIDE 

FRONT PANEL INTERFACE 

' ~ ~ ~ ~ Q b d Q 0 0 ~ 0 0 0 ~ 0 ~  n t ~ 0 0 0 0 0 0 Q  
, I  

L "  1 1 

. - -  - - - -  - - . - - - - -  - - - - - -  r - -x 
0- 

0, - (9 & P E  ,r - A \ A T Z  o;,r; ~ 1 ' 7  , ~ D - ~ O .  1 3  8 9  

3. FOR ASCEMBLY INTERCCNNECTION, SEE INSTRUMENT SCHEMTIC 
0004-0c-0366. 

2 .  SEE 0 1 0 3 - 0 0 - 1 8 3 9  FOR SCHEMATIC. 
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W M T E K  NO OTY/PT REFERENCE DESIONATORS 

R 2 2  

R 3 1  

RZQ 

R l O  R 1 7  R 2 5  R 2 6  

R N l  RN2 

8 I DlgEl//v Remtstemd by Ariekkdm 0 ? m - Z a  v 
I 

PART DESCRIPTION 

REV LCN I t  D b T f  4PP 

5 + 4 3 

I REFERENCE DESIONOTORS I PART DEBCRIPTION I 

2 

ORIO-IFCR-PART-NO 

1 

IFCR - 

UVm 

KVCRA 

ARC0 

NICH 

CAP AR 

HIT& 

UP 

UP 

BUlW 

Hm( 

6 m I T n  

C m C L  

W M T E K  NO. REFERENCE DESIOWTORS I PART DESCRIPTION / ORIO-IFW-PART-NO 1 IFOR I WVETEK NO. 1 OTY/PT 

I I 

RES, IF, l /W, 1%. M l K  

RES. IF, 11W. 11.3. Y)( 

RE68 IF. 11W. 11.3. 57K 

RES. IF, 1 1 W .  1%. 4 9 . 9 1  

RES MOWLE. 4 7 W  

RESISTOR. 0 om 
M E R  

D I a D E  

DIODE 

DIODE 

TRU18 

C*OLE, N X .  FLAT. 
Z I N .  3 5  P I N  

WCE. FLEX, FLAT 

CABLE, FLAT. FLEX 

I C  

STATIC R Y l  R I B  

I C , C m a  s B I T  lICu 

TRU 

TRU 

TRY 

B C I E M T I C .  PC& WROC 
ARB t€m 

CAP. CER. m,.  Iff, SOVl 1 
5u. +801-K*, RAD LD w 
. 2  

IC .  OCTAL TRI-STATE 
TRUIBCEIVER 

Kms. TRI-STATE. OCT 

U 2 2  UZ6 U 3 9  U 4 2  U U  U 4 1  U 4  C m , D f / F , T R I - 8  OCT 7 W 3 7 4  I 
W 7 4 U C 2 4 5  

7 W 3 7 3  

/ C m .  XOR. WAD. 2 1 W  / 7 W 8 6  / HOT / 8007-74+640 1 1 I CAP. MICA. 27PF. 5WV I IM15-27OJ 

UI1v101ll 

CLE -1ES 4 . 7 1 5 0  

1700-00-1389 

643119-1  

6 4 3 1  14-1 

D I L s z w - 1 O B T  

180-502  

8 8 3 5  

4 -40  X 1 1 4  

R o m  

F A I R  

HOT 

tP 

F A I R  

UIP 

YP 

MP 

HOT 

ntKn 

H T K H  

CAP, ELECT. lO(YF, 2%' 
RADIAL LEAD. W .20 

U 3  1 IC,  PRWRUClED 
REF 0002-72-5600  

CAP. ELECT. 4.  m1w 
RADIAL  LEAD. w . 1 0  

HWER CD).(ECTOR, 1 4  
P I N  

B600-00-031S 

SOCKET, IC. a P I N  

1100-061389 

P M E  5 

u1 

Ida 

w o  

U 1 1  u 1 2  ual 

M 

H I T K  

REV E 

CRYSTAL. H Z  I 

OCREU, BlXf LOCKIN& 
P W  CROBB RECESS 

aK+Oo-aIb 

ASSEMBLY NO. 100-00-1389 I P M l  I 

1 

TITLE I WxUSTK 1 PCA. WR0C-m 

+ 

B 

REFERENCE DESIONATORS 

5 

B T l  

R l L  RB R 9  

R 1 5  R 3  R 7  

R 1 3  R 1 4  R 2  R 5  

R 1  

RK)  

R 6  

R X )  

R 1 9  

R 2 3  

R 2 7  R 2 8  R 4  

R2  1 

R24  

R l 2  

R l S  

C 

B 
- 
- 

- 

lKPERPYCE DESIQYlTORS 

U4 

u 3 M  

U 1 5  

U 2  UB 

W 

u 3 5  m 
U l O  

US 

U 1  VI 

U 1 3  -7 W 

U1B U 1 9  uaj U2Q 

W 4  U 2 5  U2E U 3 6  U 4 0  U 4 1  U43 
u 5 0  u s 1  

US2 U33 U 3 7  

PART D E B C R I P T I D l  

BATTERY 

BATTERY, W LIWIW 

RES, IF. 11W. 1X. 1K 

R E S O I F .  l/W. 1x8 1W 

RES, IF* 1lW. 1x1 lOOK 

RESO IF. 11W. IX ,  11 BK 

RE& IF, 11Ws 1X. 1 4  Y. 

RESO IF. 11Wt 1%. 1 % 

RE8.W. l lW, 1x4 1% 

RES, IF, 11W. 1X. ZN 

RES. IF, 11W1 1Xt 2OK 

RES. IF. 11- 1%. 8 2 l K  

RES, IF, 11W. 1%. 2 3 7 '  

RES. IF. l /W, lX ,  2 49*, 

RES, I F *  l / W s  1%. 3 01K 

RES. IF, 11Wo 1x0 3 0  1K 

PART D E B C R I P T I D l  

Ice WAD, 2 - I I P U T  
C00-(1AW W T E S  

W*W. WAD 2 I W  COO 

1 C . W  2-INPUT Wlll 
OATE 

C I ( O S a M R T E R . l € X  

IC I  WAD 2-INPUT 
P- OATEB 

C m s .  w, 3 1 w  

IC. TRIPLE 3-INPUT 
WYlD OAT€ 

TTL. D-F/F, D U U  

CMOS. SUB WID UYLW 

CMOS, DCDR.3-E L I lE 

C-8 W X ,  WAD. 2 I N P  

C-, CNT, P R W  4B B I N  

IC. OETAL TRI-STATE 
B- 

A 

O R I O - I F 0 0 - P M T - W  

W 2 1 s  

UR-21% 

RNS5D-100lF 

R N 5 5 D - 1 W  

RN55D-100X 

RN55D-11- 

RNSSD-14- 

RN5-1501F 

RW55D-150s  

RN55D-2W1F 

RN55D-2W2F 

R N 5 5 D - 2 2 l T  

RN55D-2371F 

RN15D-2491F 

RN55D-3011F 

RNISD-301- 

REV 

REMOVE ALL BURRS 

PARTS LIST 
UPROCIARB MEM 

NOTE UNLESS OTHERWISE SPECIFIED 

- 

8 EZzrEU"Lm- 

O R I O - I F W 4 M T - m  

WWOQ 

WOO-741001 1 

m74UCOa 

m7WM 

en- 

7 4 K l O  

CD74UCT10 

7-71 

C M O U B E  

7 W l J B  

7 W 1 5 7  

7 4 K 1 6 1  

MM74UC244 

REV 

8 I 7 I 6 1 5 f 

-MBLY NO 1100-00-1389 

PAOE 2 
"ZUSTK W2USTK 

ffOR 

R D  

PLIw*8 

TRY 

TRY 

TRY 

TRU 

TRY 

TRY 

TRY 

TRU 

TRY 

TRY 

TRY 

TRU 

TRY 

TRY 

WRW/ARB MEH 

I F 0 0  

T I  

yvT)( 

NBC 

NBC 

T I  

m T  

RCA 

F A I R  

RCA 

MUT 

HOT 

HOT 

NBC 

WROr /ARB la 

NAVETO( 10 

3OOO+OQ137 - 
4701-03-1001 

4701-03-1002 

470l-m-1003 

470143-11- 

4701-03-1432 

4701-03-1301 

4701-03-1%2 

4701-03-2001 

4701-03-2W2 

4 7 0 1 - 0 3 - P l 3  

4701-03-2371 

4701-03-2491 

4701-03-3011 

4701-03-3012 

ASSEYnLy 1 100-00-1 3 8 9  

P M E  4 

O W I P T  

1 

1 

3 

3 

4 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

UAVETEK NJ 

8000-74-0020 

8000-74-0040 

8000-74-0240 

8000-74-0440 

8000-74-08X) 

8000-74-1040 

8000-74-1041 

8000-74-7402 

8001-40-&6W 

8007-41--0 

8407-41-5740  

8007-41-6140 

8007-42-4440  

O W l P T  

1 

2 

I 

2 

1 

2 

1 

1 

2 

3 

4 

9 

3 
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J7 I 
TO uPROC/ARE ED I 

( 3 8 7 ) W E I T I ~ l  I 
(385)WEIT2+2 1 
(3B51WBIT3-+3 I 
I W l W B I T 4  +4 I 
1385) WEIT5 -5  
(385) WEIT6 *6 

( 3 s )  WEIT7 *7 1 
( m ) W B I T B  *0 I 
(37)  WBIT9 *9 1 

( m ) W E I T I O  + lo  I 
(Ja71WEITII +11 

(387)WBITl2 +12 1 
(387) STBIT j 13 I 
(387) SBIT * 14 1 
(3871 ZBIT  -15 1 

GND + 16 

1x71 a *17 

GND j l e  I 
1386) CLK 19 I 

GND +20 1 - - - - - - -  

J9 
TO uPROC/ARE 80 

GND -+ 1 

mar SERD -+ 2 

GND j 3 

(208) SERC -3- 4 

GND + 5 

(208)PLLE 3 6 

GND 7 

(2881 ANLE 0 

GND 9 

-+ 10 
(XWBURLOAD * 11 

C3B21 PCLK + 12 

(JcslTPOINT 13 

( 3 0 1 6 ! ?  + 14 

(3DSlfAIGHASK + 15 

l X 6 1 S m  + 16 

( m l F R B I T 3  + 17 

Im1FRBIT2 + l a  
( m 1 F R B I T I  + 19 

(X71NO LOAD + 20 

I 

P5 
I 

I 
FROM POWER SUPPLY 

I 
I I 
I (332)HOLD I N  * r i  

(3C2) RETURN I N  ~2 

I (318412-AXIS 1s 
I (3211 RE -+ r s  

1 -15 + A5 

I +5 A6 

I (?a61 STOP -3 A7 

+ I 5  + A8 

I (m1REF I N  j ~9 

I (3821REF OUT + A10 

GND 3 61 I 
GND e2 

(307) SLOPE j 63 
(3c41HANHOLD -+ e4 I 

GND + 85 1 
GND es I 
GND / 87 

I3C81ARE R/W + BE 

GND + as I 
GND 010 I 

POWER & GROUND 1 TABLE 
REFERENCE P I N  NUMBtHS 

DES . +5 1 .A 

4. CAPACITORS VALUED IN MICROFARADS 
(uF) . 

3. RESISTORS VALUE0 I N  OHMS, ¶/BY. 

2.  FOR UNIT INTERCONNECTION. SEE 
INSTRUMENT SCHEMATIC 0004-00-0366 

1. PARTIAL REFERENCE OESIGNATIONS SHOWN 
PREFIX WITH ASSEMBLY REFERENCE 
DESIGNATION A4. 

:~",',::~$::,EsImA'T. TARR I Oh,C 

MATERIAL ~"~'EBIEGORYJ TITLE m n t  1 7 . b  r T T p 

I LL/ r r n v  L 
TOLERANCE UNLESS 

FINISH OTHERWISE SPECIFIED 
WAVETEU PROCESS X X X  ' 010 ANGLES ' 1  

w w  .",., BOARD ibkM 1 
NOTE UNLESS OTHERWISE SPECIFIED 

-" """ 
DO NOT SCALE DWG 

Y A L E  

4 
3oc.r 23338 WEST L OF 4 

7 5  
C W E  

aP63-00-1456 

a ::&o&pyd"d"~;AcC"'""' 

8 7 I 6 3 5 4 2 1 
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8 Dgih/crlly Remtstemd by A*dm 0 ?ayi)Z-Za 
I I w 5 * 4 3 I 2 I 1 

I 

I I REV I ECN I V  DATE A l l  

CONTROL SHIFT REGISTER 
I 

I 

STROBE 

REMOVE ALL BURRS DAl f  
A N 0  BREAK W A R P  EDGES 

MATERIAL I-I PRO1 E W i l  ~ & M E ~ ~ E K  ... I-. 
TITLE ^-.,r... 

'IC 
TOLERANCE UNLESS 

F l N I W  OTHERWISE SPEClFlEO 

WAVETEK PROCESS X X X  ,010 LNGLES 'I 
"" . **" BOARD 

I 
- 

DO NOT SCALE LWG O*G no 

SCILE {-'75 1 0103-00-1456 YD I 
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THIS W C W E N T  C W T A I W  PRWRIETARY INFOR. 
MATION AND DESIGN RIGHTS I E L W G I N G  TO 
WAVETEI AND MAY NDT BE REPRODUCED FOR A m  
REASDN EXCEPT CALIBRATION. WERATION. AND 
MAINTENANCE WlTllOUT WRIlTEN AUTWRIZATION. 

W A V E F O R M  L A T C H  

REV ECN BY DATE AW 

T R I G G E R  A N D  H O L D  L O G I C  

- - - - - - - - - - - - - - - - -  
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Z - A X I S  D R I V E R  

NOTE UNLESS OTHERWISE SPECIFIED 
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8 Dgitur//v Remmkmd by AdeWedm 8 --2m 
I I 

- 
R E V  ECN I V  DATE AW 

5 $. 4 3 2 1 ManualsPlus.com
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UWEFDRH SECTION 

F1,FZ 

SEE SEPARATE F S L I S T  1 1 0 0 - 0 0 - 1 9 5 6  

8 Dqiturlb R e m m d  by AHekMedm o 7yj)Z-ZtXM 5 * 4 1 3 

I 

3 .  FOR FISSEMBLY INTERCONNECTION, SEE INSTRUMENT 
SCHCWRTIC 8 8 8 9 - 8 0 - 8 3 6 6  

2 SEE 8 1 8 3 - 8 8 - 1 ' 4 5 6  FOR SCHEMRTIC 

1 PRRTIRL  REFERENCE DESIGNATIONS SHOUN PREFIX  
U I T H  RSSEMBLY REFERENCE DESICNRTION R l  R 1  R3  

NOTE UNLESS OTHERWISE SPECIFIED 

2 - 
ECN I V  DATE UI 

7+c3 ]E h ]5/y,J 
THU - E n  COIITAIIU m a m l E T m v  IN-. 
Y I T l O l l  A m  DEUON R W T S  8LLONOlIYI TO 
WAVSTEK ~m MAY NOT BE n~wmoucrn FOR ANY 
#EMON r x c m  uLmnAroorr ,  orcmArlo*, uo 
YIINTENAMCE ~ T H O U T  v m l n E N  AUTHOIIIZATW 

REMOVE ALL BURRS D I l A l l  
AND ~ ~ A R P E W E S  B.RSUM~\~C jii$~ 

~IATERIAL MW S . & ~ - u y  SNCI 7bk5 
-+ 

FINISH 
WAVETEK n o c E s s  

-+- 

wp-~ sUI OmOD 

TITLE 

PCFI, 

PLL/WFIVEFORM 

, ~ ~ & W ~ ~ ~ W ~ ~ C " " ' " "  

8 

IELIUI -0v 

5. h2~6@* I 
TOLERANCE W L E S  
OTWERWISE WEClFlED 

x,x.olo A,LEs ,, 
XX +oJa 

DO NOT SCALE DIIO 
SCALE 

Jwe 
m u ~ ~  M 

cm 75  3331) 

3 

~Eo-00-1956 r~ 
SHEET 1 Cf \ 

7 2 1 6 5 4 4 
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D 

- 

C 

C 

B 
- 
La - 
- 
i- 
r 

1 

0 

? - 
0 - - 
A 

A 

8 
I Dgitalw R e m m d  by ArhhUedm Q ?aYIZ-ZtXW 5 + 4 3 2 I 1 

mu DOQYENT EQI IAW I ( K W ( I I I I U V  WCOI. 
NATIDN AND MMN nwrn s r m a l w o  m 
w ~ v n u  AND NAY m~ mr ~pclawclo rm ur* 

REV 

A 
B 

n- unn CALIMATION. onnfiT,rlw. w 
Y*IrnYU(Q wlmoul mm. urorurrrv ORIENT TERMINAL 

F1 
VIEW D-D 

f 

0 

0000 

lCN 

4946, 7386 

7459 

LABEL 1 N STALLATION 

1/32 (MAX) 

DETAIL B 
SCALE 2/1 

DETAIL B 
SCALE 2/1 

LOCATE AND ORIENT 
LABEL AS SHOWN 

4, WIRES 6 CABLES OBTAINED FROM CABLE KIT 1207-00-17771 wwn-e AND omem 
3, FOR ASSUQLY INTERCONNECTION SEE INSTRUMENT SCHEMATIC LA-L AS SHOWN 

BY DATE A?? 

fl5.6.86111 e 7: 
T9/4ga P Rr 

O N l P T  

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

6 

4 

4 

4 

4 

4 

6 

REV 

C 

2MVAC A I O ~ R E A K ~ ~ A R P E ~ E S  A.TALMADGE Y7/85 W - ~ K  ,I- .cU' 
0004-00.0366. 

\IS VAC 2. SEE 0103-00-llU FOR SCHEMATIC. DETAIL'A'{ 
230 VAC 

ASSEMBLY, 
REFERENCE DESI tNATIONS DO NOT APPEAR ON ACTUAL PARTS, 

FINISH OTliERWlSL SPECIFIED 
POWER SUPPLY 

WAVETEX PROCESS XXX r 010 ANGLES 11' 

REFERENCE DESlONATORS 

NOPE 

2 

3 

4 

5 

6 

9 

-1 0 

11 

1 

8 

7 

1 2  

F 1  

1 3  

1 4  

I s 

1 6  

" 

,, 
1 9  

2 0  

WVE~K 

PZ I USTALLAT IOU 
U~LIO OTUEIIIIISE SPECIFIED (I I5VAC OE 250VAL) 75 

23338 

I R I O - I F O R - P M T - N O  

0103-00-1113 

1204-00-0061 

75-1776 

2 1 - 1 1 1 9  

7 5 - 1 7 7 2  

SS9-1400 

2 1 4 W O  

2 1 - 6 9 1 0  

6 0 2 - 6 9 5 0  

1 4 0 0 - 0 1 6 1 8 5  

2 3 - 8 4 6 3  

1400-02-20SO 

41872-4  

3 1 3  3 7 5  

6 - 3 2  NUT F L 

8-10 x 112 

4-40  X 1 1 4  

6 SAE FLAT WWER 

l S 3 5 3 3 8 - 1 3 6  

6 - 3 2  X 1 1 1 4  

e6SRLU 

4 - W X 3 / 8  F H 

-I m 

PART DEBCRIPTI(W 

B C H E M T I C . P U I  SUP 

T R M F O R I F R  

C188V. REAR P A E L  

PCA, AC P R I M R V  

PC& P O E R  W P L V  

LABEL, C M l T I O H  

LABEL, 1 1 5  VAC 

LABEL, Po VAC 

B E R I A L  TAO MODEL 602 

COVER, NBE 

PANEL, S IDE-23  ( O P l B l  

P A W ,  P M R  SUPPLY 

TAB, W I C K  DISCONNCT 

FWE, 31SAt 2 W .  8-B 

NVT. FLEXLOC. 6-32.2 

BCREU. SELF TAPPINQ 
T W E  8,  PAN CR- 

SCREU. 4 -40x114 ,  P I P ,  NV 
Lwn PATCH, z 

SCREU, UASHER, W, 3 7 5  w 0 FLAT D 

UAWER. FLAT. F I8ERs  W, 

SCREW, *-%!Xi 1 1 4  
P IP .  z 

*6  LOCKUASHERe PLATED 

MERU,  F H 1 0 4  DEO 
CSK, CROW 
RECESS44OX318  

m U S T  

a ."eS!-,.-! I - 1 P 1 E 4 A I 2 I 3 - . 
m*0 

1101-00-1771 

RFOR 

UVTK 

V I S T A  

UVTK 

WTK 

UVTK 

YYT)I 

U V l U  

YYT)I 

UVTK 

UVT*, 

YYT)I 

m 

UP 

L I T W  

C W C L  

CHRCL 

CIIRCL 

CHRCL 

C D L  

cmcL 

CHRCL 

CPRCL 

n i v  

B 

UAVETD( M 

0103-00-1113 

lK)4-OO-W61 

1-00-1776 

1 ~ 1 1 1 9  

1209-00-1772 

1400-01-1404 

1 4 0 0 4 1 - 6 9 0 0  

1 4 0 0 - 0 1 4 9 1 0  

1400-01-6950  

1400-01-8183 

1400-01-8463 

14oo-02-2080 

2100-04-0045 

240045-00W 

ZWO-15-6100 

zeoo-n-wsa 

2900-23-4104 

2%~-26-6000 

ZWO-2s-M)o 

ZWO-38-6120 

=-42-6000 

- 4 4 4 1 0 6  

1101-00-1771 

REMOVE ALL BURRS Mli 

msv. POUER WPPLY-75  

$MEET I o r  ( 

PAQE 1 
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TnlS DDCUMENT CONTAINS PROPRIETARY INFOR. 
MATION AND DESIGN RIGHTS 8ELWGlNG TO 
WAVETEK AN0 MAY W T  BE REPRODUCED FOR ANY 
REAbOll EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN I U T H D R I Z A T I W  

3 L 2 1 8 Dqitul/v I Remmdemd by AHekAkdm I 0 ?Yj)Z-Z* 

R E V  LCN BY DATE A W  

5 $. 4 

REMOVE ALL BURRS O I I l  
AND BREAK WARP EDGES 

PllW CNGl 

TITLE 

PART DEBCRIPTIU4 ORIO-*OR-PART-W *OR UAVETEK IC1 Q N l P T  

1C. 1 2  B I T  rx*r DIA ADSSAJD WWW 7000-05-6-1 1 
CONVERTER 

IC. 12-BIT VOLTME A D 7 2 4 0 4  WWW 7000-72-4000 2 
DM: 

1C 7 8 1 5  T I  7000-78-1501 1 

XC, 3 TERMIML NEO W H8C 7000-7V-0541 1 W 9 L O S 4 C Z  
REOUATOR 

IC. TRIPLE 2 C n * m E L  CD4053SCN P(8C 8000-40-5300 1 
WX\DDUX 

REO. 8 ST0 SHV-STOR CM0948E RCA 8000-404400 4 

b, WM 2 l W  POS 8000-74-0011 UVTI 8000-7MOIO 3 

kc. 0l.W. 2 IWW W C D 7 W T W  RCA 8000-74-0042 1 

~CDB.EN..U~~.I€X ( m w 0 4  NSC 8000-7- 1 

b r n l m ,  I-TER,  EX ~ W T W  (I10 8000-74-0441 1 

YC, WAD 2-IIPUT 8KIUg08 T I  8000-7- 1 
r08- OATES 

1C.TRIPLE 3 IWPVT M 4 A S l O  TI 8000-74-10aa 2 
NmD 

IC. DUAL FLIP-FLOP 7 W 7 4  nOr 8000-74-7440 D 

-v m 

REFERENCE DESIONATORS 

U2 

U5 W 

VR2 

VRI 

U l l  

U13 U14 0 1 8  U19 

U16 U20 W6 

MI 

u 2 5  

U l 2  

-7 

U17 Up 

U23 W.4 

REFERENCE DESIWATORS 

In2 

W U 3 7  

U l  U3 

Up U34 U35 

VJI 

U15 

U36 

1 I 1 PARTS LIST 
R€LC.SE ."no" 

- 

~UIT  DESCRIPTIW ORIO-WOR-P*RT-ND WOR UAVETE)( )(D. PTYlPT 

CUCSFIF, WU. J-Y, W W 1 0 7  w 8007-41-0740 1 

C1OB, WX, B I W  7 W l 5 l  TI 8007-41-5150 2 

CCDB, D-FIF, l R I - 8  DCT 7 4 x 3 7 4  T I  8007-43-7440 2 

ICCDB~ CNT. DUAL 41) DCD 1 ~ 7 4 ~ ~ 3 9 0  NSC 8007-43-9040 4 

TTL. vco 7 u w 4  TI 8 0 ~ 7 - 4 t i a 4 1 0  1 

Cum.  XOR. WAD, 2 1 W  7 W 8 C  IQT 8007-74-8640 1 

CI08,  SYNTH, P U  FREQ UC145155 UDT 8100-OW007 1 

TOLERANCE UNLESS 
OTHERWISE SPECIFIED 

ASSY, PLL WAVEFORM BD 
X X X '  010 ANGLES 1 

""E 

PWrrSLsr 
1100-00-1456 

REV 

A 6 8 7 8  PLL W O R M  I D  

PIPE 7 

WAVETEK 
P # R T S W  

ASSEWLV ND REV 
1100-00-14% D 

ABSYI PLL YOVEFORU BD 

PAOE 8 

XX ' O M  

DO NOT SCALE DWG * W E L  "0 D*C NO RCV 
NOTE UNLESS OTHERWISE SPECIFIED SCALE 75 llOC-0@1456 D 

COD€ 23338 SHEET 2 OF 2 
; ; ; ~ o ; ~ ~ ~ * b ~ ~ c c ~ P - c s s  

8 7 6 5 4 4 3 2 1 
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THIS WCIK(ENl CONTAINS PRWRIETARV INKM. 
MATION AND DESIGN RIGHTS lELfflGlNO TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANV 
RWN EXCEIT a L l a n A T I m .  OPERATION, AND 
WAINTENANCE WITHWT WRITTEN AUTHORIZATION. 

A2 A1 

I 
P CA POWER SUPPLY 

1P0&00-1118 (MODEL 21/22/23) 

I 1208 - 00 - 1772 (MODEL 75) 

A2 A2 
PCA AC PRIMARY 

1208-00-1119 

I 
I 

J 1 
HOT - 1 

I-- 

0 E2 

FOR FUSE PIN SEE: A MODEL 21/22 - 1101-00-1113' 
MODEL 23- 1101-00-1703 
MODEL 7 5- )101-00-1771 

I 

R I  AND RP VALUES: 
0.51 a, V2W (MODEL 211221231 
1.5fi 112 W (MODEL 75) 

1. PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH 
ASSEMBLY REFERENCE DESIGNATION A2. 

(SHOWN IN 115 V, HI POSITION - 
REVERSE P 3 2  FOR LO POSITION) 

NOTE UNLESS OTHERWISE SPECIFIED 

ManualsPlus.com
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REERENCE DESIONATORS 

D 
PART DESCRIPTIOH ORIO-MFGU-PART-NO G U  UAVEl'EK IQ. O N l P T  

I 
I -  I 8CHRUIT IC .PUI  BUP 1 0103-00-1113 I UVTK 10103-00-1113 1 1 I  I  

ASSV. CIEATSINY. 1 BRACKET 

CRL 1 Av. CAP CER MON . 1W W V  B R 2 1 S € l M Z M  
Z X I  +80/-20% RAD LD 

1 c c v mr 101a 
RADIAL  LEAD, W . 1 0  I N I C  1 N I C  
RADIAL  LEAD. EP .30 

INSALL J4 4 J 5 
(FAR 31DC) 

NOTE POLARIZATION 

--I-------- 

CAPS ELECT. 2-, 1W 
RADIAL  LEAD, BP .30 

CAP, ELECT, 4. 7W/W 
RADIAL  LEAD, EP . 1 0  

POUER W P L V  BD 

CONY (20 P I N )  

COHI.CE*DER 5 P I N  

CONY, CUDER. b P I N  

U*MR 

N I C  

N I C H  

UVT* 

W I N  

U9 

UC 

nor 

W A . K  UIUUV NO. 
1208-00-1772 

FWITSUST PCAo POW37 -PLY A 

REFERENCE DE6IONATORS PART D E 8 E R I P T I W  O I I I O - W O R - P U I T - M  WQR UAVETEK NO. 

I 
4 

5 

6 

7 

8 

R 1  R 2  

R V l  

C R l  CR2 

(I1 02 

VR 1 

VR2 

R I V E T  1 1 8 X 3 1 1 6 L  

SCREW, 4 X 3 1 8  PWD 8)18 

TYPE D 

-. FLAT. 4 ( . 2 0 9  
0 .  D. > 

H LOCKHMHER. PLATED 

INBU-ATOR (TO-220)  

RES. CAR, 1 /2Ua  5%. 1 . 5  

V A n I S T m  

DIODE. Z D L R .  1OOV. 10% 
TOL, 1Uo I N 4 7 6 4  

TRAMS. W N .  TO-220 

VOLT REQUATOR 

VOLT REQUATOR 

AVDEL 

C m C L  

C m C L  

C W C L  

c m  

6TKPL 

UVTK 

VARO 

T I  

NEC 

F A I R  

WmK TtTLE C I I Y L V  *O. REV 
1108-00-1772 

FWITSUST PC*, POWER W P L V  A 

PA== 2 

4. INSTALL C12 OBSERVING INDICATED P O L A R I M .  

A 

PCA ,POW ER SUPPLY 
OTnERwlsE SPECWIED 

WAVETEK PROCESS 
I 

DO NOT SCALE DiVG HODcL *O a c  NO 1 75 11200-00-l772Ini 1 I NOTE UNLESS OTHERWISE VEClFlED 

ManualsPlus.com

https://www.manualsplus.com/


THIS DOCUMENT CONTAINS PROPRIETARY INFOR. 
MATION AND DESIGN RIGHTS IELONQINO TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
RECSON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 

u Dgitur//v R e m m d  by A w d m  0 ?=-2CXM 

WIRES FROM CAbLE KIT f 1207-00-1120 

5 

REFERENCE M S I O N A T O R S  PART  D E S C R I P T I O N  ORIO-WOR-PART-M) W O R  UAVEEK NO. OTY/PT 
I I I I I 

S C H M T I C ,  P W  BUP 0 1 0 3 - 0 0 - 1 1 1 3  

AC P R I M R Y  B D  21-1119 

C O H ( , H % D E R ,  1 1 P I N  1-87224-1 

CONN. HEADER. U N M W D E  8 7 2 2 4 - 7  
0 0 7  P I N  

I 

W T K  0103-00-1113 1 

W T K  1700-00-1119 1 

AR 2 1 0 0 - 0 2 4 1 4 4  1 

CIR 2100-02-0184 1 

4 

I FUSE W-DERt C L I P  1 1 0 2 0 7 1  

R IVET .  ALUM 5 / 1 6 X 1 / 8  1 1 2 5 - 0 4 1 0  
D I A  . 188-250 

SCREW, 4 X 1 / 4  PHP 5Il6 4 - 2 4  X 1 1 4  

REV ECN B V  1 DATE 1 APP 

3 I 2 

F L A T  0. 0. a -R A N 9 6 0 4  *4, . 3 1 2  +4FU 

RESs 0 OHM M E R  JPO2TbBO 

SWITCU ASSY P B  5 1 0 3 - 0 0 - 0 0 2 0  

1 

L l T N  2400-05-0031 2 

AVDEL  ZSOO-12-0047 2 

CMRCL 2 8 0 0 - 2 2 - 4 1 4 2  2 

C I W C L  2 8 0 0 - 2 6 - 4 0 0 0  2 

R M I  4799-00-0087 2 

W T K  5102-00-0005 1 

WAVETEK 
P # R T S M  

ASSEMBLY NO. REV 
1248 -00 -1119  

PCASAC PRIMARY B 

REMOVE ALL BURRS DR"WN 

3, FOR ASSEMBLY INTERCONNECTION SEE INSTRUMENT MATERIAL P O O I E p C R  
SCHEMATIC 0004-00-1111 .  1 , '  ,I ' I - -  TITLE  

A 
2. SEE 0103-00-1113  FOR SCHEMTIC,  ~IfL- 183 ' P C A ,  

PARTIAL  REFERENCE DESIGNATIONS SHOWN, PREFIX WITH TOLERANCE UNLESS 

ASSEMBLY REFERENCE DESIGNATION QQ. FINISH OTHERWISE SPECIFIED 
WAVETEK PROCESS X X X  . 010 ANGLES '1 

AC PRIMARY 
x x  ,030  ( A 2 A 2 )  

DO NOT SCALE DWG M ~ o E ~  21/22 No 

1208-00-1119 1 ' ~  OWG HO 

NOTE UNLESS OTHERWISE SPECIFIED i I 
I 

SCALE 

2/ 1 CODE 
o w  23338 SHEET OF I 

. 1 M P O ~ A P M I C S I A S N ~ ( I I U  
" C O I I r n  M -4 

8 5 f 4 7 3 6 2 1 
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I)(* - E n  CONTAW M ~ I E T A R Y  IWKM. 
MATION AND DWON R H U ( n  BELONOINQ TO 
WAVETEK AND MAY NOT BE REPRODUCE0 FOR ANV 
R W O Y  ucrn U r l r c u T I o N ,  OPERATION, AN0 
W W E N A N C E  IIW WRITTEN AUlHORILITIoN. 

8 

OPTION A2 1 9 

OPTION A1 

IEEE-488 MODEL 7 5 ,  ARBITRARY 
OPTION 001 WAVEFORM GENERATOR 

1000 - 00- 0426 1000-00 -0366  3---___- 

5 4 

OPTION 
1100-00-1678 

Oginp//v R e ~ m d  by Ar teWdm 0 ?tW!2-26, 

OPTION A2 7 

3 
REV ECN 

l NSTRUMENT COVEPS NOT SHOWN 
DETAIL 'By - J I ~  
(ROT TO SCALE) 

2 
BV DATE 

-EWE D E B I W T O R S  PART DEBCRIPT ION ORIO-NFOR-PART-NO WW MV€lEK NO. 
I I I I I 

1 
APP 

ACCEPTANCE TEST 23/75-0426 
S P E C I F I C A T I L W  

PCA, W I B  OPT ION 1 100-00-1478 

LAEEL, OPTION. lQOa 1400-01-9900 

8CREUo JACK, 3. 5PMX. M -23-0033 
TW. F. 6-32 ll 
THD.. B X O  

E R E U S  4-40X3/16, P I C .  N 4-40 X 3/16 
YUl)( PATCH 

U*8H01, R * T .  W B I N  W U T  YABHER 
495 

P O S I T  2800-23-0033 2 

CtlRCL 2800-23-4103 4 

CtlRCL 2800-26-6001 2 AND BREAK WARP EDGES B. R~DM.UI 
MATERIAL 

RELEASE mnw 
IEEE -488 HIS ASSY, W I B  R I B B O N  6002-00-0030 UVTK 6002-00-0030 1 

CmLE 

CSIEMWY NO REV WAVETEK PROCESS 

W A ~ K  1~~)-00-04a 
O P T I O N  001 WIB INTERFACE FOR A 

I PME I NONe 
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SELECTOR 

I 

Ogiwl4/ly R e m m d  by AdekNedm 0 ?tW!2-2tXk% 1 

I E E E -  488 INTERFACE I 

THIS DOCUMENT CONTAINS PROPRIETARY INFOR. 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 

2. CAPACITOR VALUES ARE IN MICROFARADS (,UF). 

1 RESISTOR VALUES ARE IN OHMS, 1/8 WATT. 

NOTE UNLESS OTHERWISE SPECIFIED 

REV I ECO ] BY 1 PATE 1 APPROVAL 

A I E C O P ~ / Z ~  14-z4-811 

REMOVE A L L  BURRS I AND BREAK SHARP EDGESI ATnLMnDtE 1 3 k i ~ ~  

REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 

MATERIAL 

M STF I N G ;? I8/aAC TITLE 
RELEASE APPROV SCHEMATIC. 

I 

/ TOLERANCE Uh 
I I 

FINISH OTHERWISE SPE 

WAVETEK PROCESS .XXX t.01( 
"" . A*, 

ILESS 
E lF lED 

! ANGLES t io  I GPIBOPTION 
. A A  I."J" I 

DO NOT SCALE DWG NO. DWG NO. 

I 1 2 3 / 7 5  10103-00-1678 1.x I 
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5 4 3 2 1 Ogitpl& Rcmdemd by AHekUedm 0 ?@Z-ZtW- 
REV ECN 

A 1 ECO .I' 8/29 
THIS -En CONTAM -ILTMV m m .  
MATION ANO DUIO(I R w n  erLovatm m 
WAWEK AM YIV mr M RBMKH~~D FM un 
RVJOY UCrtr CALUIUTIOW. m R A T 1 w .  AN0 
m t n n w  n m  wnmm AUTIKIIIIZATION. 

C1 Ct C 3  C4 CS C6 

l O P I N  S IP  BUSS 

WIRE. MI, lsOA 

HEX B W  W l V E R  

XCVR. OBC BUS, TTL 

PC& CPIB OPTXU4 

4 

I GPIB O P T I O N  

I 

MOTE UNLESS OTHERWISE IPEClFlED 

V .  MRRK RSSEMBLY REVISION LETTER I N  FIRER SHOWN. 

3 .  SEE INSTRUMENT SCHEMRTIC FOR RSSEMBLY INTfRCONNECTION. 

2. SEE 0103 -00 -1678  F.OR CIRCUIT SCHEMRTIC. 

1. PRRTIRL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH 

FISSEMBLY REFERENCE DESIGNATION. 
I 
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OPTION . A 2 7  

INSTRUMENT COVERS NOT SHOWN 

r W8 - FORM APPROXIMATELY 
AS S H O W N  

THIS DOCU~EN-T CONTAINS mornInmv IN- 
MATION AND DUlON R W T S  BELONOIIIO TO 
WAVETEK AND MAY NOT BE IIWRODUCED ron ANY 
R W  EXCEPT CALUMTICU. WERATION. *H) 
MAINTENANCE WIlHDUl WRITTEN A W R I Z A T Y Y I .  

5 BAUD RATE SELECTOR SWITCH FACTORY PRESET 
TO %OO BAUD, SEE INSTRU~NT INSTRUCTION PANIJAL, 

I F  OPTION INSTALLED ON MODEL B, EXCEPT 
MODEL 23 SPECIAL, DO NOT USE LABEL U O O - O l - % l o m  

INSTALL RS-B2C CABLE/ALlGNMENT FIXTURE TO J 2 9  
WHILE TIGHTENING HARDWARE TO ENSURE CORRECT SPACING, 

2. REFERENCE DESIGNATORS DO NOT APPEAR ON PARTS, 

1, FOR UNIT INTERCONNECTION SEE INSTRUMENT SCHEMATIC. 

WOTE UNLESS OTHERWlS€ PECIfIED 

(AsSY, P O W E R  SUPP 

R m R E N C E  DESIONATDRS PART DEBCRIPTION ORIQ-MFOR-PMT-NO MFOR UAIlETEll NLl Q N R T  

NON ACCEPTANCE TEST 23 /75 -0427  YVTK 0007-00-0427  1 
SPECIF ICATION 

PCA. R8-232 OPTION 1100-00-1677 UVTW 1100-00-1677 1 

2 PLATE, RS-232 ADAPTER 2 3 / 7 5 - 9 6 4 3  UVTU 1400-01-9643 1 

3 ~ X I D I F I C A T I D N I  JACK 23 /75 -9669  UVTK 1-01-9669 2 
BCREU 

UVTW 1400-01-9WO 1 

MARK L A B E L  
FOR OPTION 002 3 

' SCREW. 4 -40X3 /160  PHP, N 4-40  X 3 / 1 6  CPRCL a800-23-4103 4 
YLW PATCH 

' d l 3  ASSVI R IBBDN CABLE -2-0- UVTU 6WZ-OO4ca9 1 

WAV~T~K *OIIEMBLV No. 
1000-40-0427 

OPTION 0 0 2  RS-232C INTERFACE PWrrSUST FOR MODEL 2-75 
P m E  1 

SPLIT LOCK WASHER 

FLAT WASHER 

JACK SCREW 
REAR PANEL 

OPTION 002 

NOTE UNLESS OTHERWISE SPECIFIED 
HARDWARE KIT 

DETAIL 'B" \JIG 
( N O T  T O  SCALE) 

WAVEFORM G E N E R A T O R  
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r - - - - - -  1 

I J17 I 
I I 
I GND + 1 I 

+5+2 1 
I +15+3 I I -15 + 4 
I la1 R/U + 5 
I c#r ,E+6 1 
I I W W + 7  1 

I 
1-1 AD4 + 9 I 

I la) AD5 + 10 
I lC6 lAD6+l l I  
I I ~ l A 0 7 + 1 2 1  
j I-lADRO+13 1 

I + I 4  I + 15 
I los1COHH-16 ' 
I la1 ADO -+ 17 1 
1 IC6)ADI-IBI 
1 I M I A D 2 ~ 1 9 1  

W AD3 + 20 
I d , - - - - -  

ECP 

IW 

S l  00 1-. 
5 2  0 1 3  
s 3  0 2  3 

VSS 

i 
I 
i I <+. 
L . *' 

g j g . *  SWI U4 9 

.-I 

.-I - P'"''' 
? 

4.  CAPACITORS VALUEO I N  W I C w F r n D S  
Iufl . 

3 .  RESISTORS VALUE0 I N  OHIS. l/BY. 
2. FOR UNIT I I I T E R C M C T I O N .  SEE I l l L C  

INSTRU#NT SCHE)IIITIC. 
1 .  PARTIAL REFERENCE MSIGNATIONS SHOWN 

SCHEMATIC, 
PREFIX WITH APPRBRIATE A S S m Y  FINISM 

- O l M R W I Y  m C I F H 0  

REFERENCE DESIGNATION. WAVETEK PMCSS xxx 010 AWLES r l '  

RS-232 OPTION 
(SEE INSTRUKNT SCHEMATIC) 

xn 1 . 0 1  

DOWOTIC*LEDIIO -L- m m  
NOTE WLEX OTHERWIY SWCIFIEO ~ * L E  23/75 0103-00-1577 

-r 23331 n u 1 1  W l  

2 1 3 6 1 5 4 4 D~m'sr-- 
8 7 
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THIS W C U I E N T  CONTAINS PRWRIETARY INFOR- 
MATION AND DE110N RIGHTS 8ELONGINQ TO 
WAVETEK ANO MAY NOT BE R r r l r o w c r o  FOR ANV 
REASON EXCEPT CALIMIATION. WERATION. ANO 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATIW. 

8 D&ito/@ Remstemd by ~~m o ?@2-ZtW 

SEE NOTE 1 

I 
I 

REV ICY BY DATE A W  

5 4 3 

4 .  MRRK RSSEMBLY REVISION LETTER I N  AREA SHOWN. 

3: SEE INSTRUMENT SCHEMRTIC FOR RSSEMBLY INTERCONNECTION 

2 1 

MvIETa No. 

0103-00-1677 

l l o w o - ~  

1 S 0 0 - 0 1 ~  

1 ~ 1 3 3 1 0 Q  

1-14-7100 

1 ~ 1 H 0 0 0  

I7m-oo-lC77 

z100-~0-01~ 

pOM1-0019 

moo-23-4103 

4TQO-at1000 

4701- 

4701-036041 

4 8 0 1 4 1 - s  

*OR 

m 

YVT)( 

KVCIA 

YIW 

M C O  

M C O  

m 
A/? 

VA-FI 

C l M t  

.TwL 

TllU 

-0 

FAIR 

OTv/PT 

1 

4 

S 

2 

3 

P 

1 

a 

1 

4 

1 

1 

I 

2 

m1Q-ICaR-PUIT-m 

0103-00-1677 

015-003-2 

~ 0 a m ~ ~ 0 4 z  

DI11S-331J 

OHIS-471J 

m 1 S - W O J  

1700-00-1677 

-1-13 

~ m w  
4-40 X 3 / 1 6  

K-1/2-IQU 

RNsSMPTa 

wswmlr 

1- 

R E W E M E  DESIPWTORS 

NmE 

1 

c l z  c 3  c 4  CI CI 

C7 c q  

c i o  c r r  ce 

C I  C2 

2 

~ 3 0 ~  J~OT 

V I  

3 

I 1  

R 2  

(n 

mi cw 

A 

REV 

A 

R M T  DESCRIPTION 

K I E M T I C .  RE-232 
W T l m  

OTANmFF 

ow. c m .  m.. IIF. xu. z 
w. a / - n * r  R*D Ln SP 
2 

L U .  MICA. SQOV 

OY. MICA. 4 7 W .  SQOV 

ow. MICA. SYF. WIOV 

M-232 WTlOW WYID 

m. ~ w a  u r~wta 
em 
~WJTAL.  2 . 4 ~ 7 6  mz 

KRW, saF LOIXIW, 
*ml n a o  4-WX3/16 

LEIS. C. l /ZU, SZ. IOM 

@Em. n=. I/W. 11.49. ml 

LEIS. IF. IIY. 1z.6 OM 

DIODE 

L 

NOTE UNLESS OTHERWISE SPECIFIED 

1100-00-16n 

r M E  I 

2 .  SEE 0103-00-1677  FOR CIRCUIT SCHEMRTIC. 

MATERIAL 
WV~-K .- DUOO. S.L.Olll. 

1. PORTIRL REFERENCE DESIGNRTIONS SHOWN, PREFIX WITH _ 
RSSEMBLY REFERENCE DESICNRTION PCR , 

A 

FINISH 
- 

UVETEKPROCESS 

--+- 

k- , J 

TOLERAWCIWLESS 
OTHERWISE SECIFIEO 

xxx ' 010 ANGLES ' 3  
XX + 030 

DO NOT SCALE DWG 
Y A L E  

- . ,  

0 ~cw&m.~~~-~""'" 

8 3 

RS232 OPTION 

7 

-Lno 

mu 23/75 3338 

6 I 5 4 4 2 

OIOW 

IIobOol677~~ 
SHEET I OF 1 

1 
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APPENDIX A 
AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 

ADDRESSED UNIVERSAL 4 1  LISTEN TALK 
COMMAND COMMAND ADDRESS ADDRESS 

GROUP GROUP GROUP GROUP 
(ACG) (UCG) (LAG) (TAG) 

v 
PRIMARY COMMAND GROUP (PCG) 

'MSG = INTERFACE MESSAGE (FOR THE IEEE-488) 
2 
b l  = Dl01 . . . b7 = Dl07 

3 R ~ ~ ~ ~ ~ ~ ~  SECONDARY COMMAND 
4DENS~ SUBSET (COLUMN 2 THROUGH 5) 

DC4 = DCL 
DC1 = LLO 
NAK = PPU 
EM = SPD 
CAN = SPE 

SOH = GTL 
EOT = SDC 
EN0 = PPC 
BS = GET 
HT = TCT 

Device clear 
Local lockout 
Parallel 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 

SECONDARY 
COMMAND 

GROUP 
(SCG) 

Scans by Artekhfedia O 2006 

ManualsPlus.com

https://www.manualsplus.com/


APPENDIX B 
MODEL 75 QUICK REFERENCE GUIDE 

/I ," , * Arb~trary Waveform Generator model 75 
r 

we- 

!@ 
84, 

M 
Parameter 

enu 
Store 

L&J 
Setup Edit 

w-s*. - # a 

ter Trrg 

Soft Key Assignments 
(- PARAMETER - 

HAND rrolaces 

' tLOCAL 

MODE 

NEXT Break Po~n l  

NORMaLize wavelorm 

OFFSET 

PERlod 

PHASE dl ference 

RAMP rlme 

ReCALL waveform 

REFerence 

ADRS r%hl.rl RS 2 i 2  C oollon s nsfalled 

ReSET 

SAMPLc f requc ' i c~  

START address 

STOP address 

STORE waveform 

SYNC address 

ToGqLc Beak Po~ri l  

TR~gger SLoPp 

Z axls LEVeL 

Z d x ~ s  LOGIC 

' ADdResS 

ADJusl X, Y coordlndle 

ADJust Y Po~rlT 

AMPLltude 

' tCommand BUFFeR 

BURST count 

CAL~brate 

CHAIN 

CLeaR all Break Po~ntS 

Cu:SoR 

D ~ g t a l  AMPLllude 

Dig:tal OFFsel 

ERASE wavelorm 

EXECule 

EXCHanGe waveform 

FREQuency 

FUNCIion 

tHANDshake niode 

INCRernenl X 

Left or R~gh l  Thumb 
Tack 

'IEEE-488 (GPIB) 
tRS-232-C 
Cornrnun~cat~on related softkeys ( '  t )  only appear 
when appropriate opton IS ~nstalled 

To Initialize Instrument: Press Setup repeatedly unlll RSET IS displayed 
above F2 Press RSET (F2). EXEC (F3) 

Scans by AttekMedia O 2006 
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APPENDIX B (Cont) 
MODEL 75 REMOTE PROGRAMMING 

To Dlsplay a Current Settlng: Press To Go To Local: Press Setup menu To Recall Commands: Press Setup 
menu key and soft key for that key until LOCAL is displayed above menu key until BUFFR is displayed 
setting. F1. Press F1. above F3. Press F3 and rotate control 

knob. 
Control Codes 
Prefixes (Numerics Follow) 

*Sample Freq F *Stop Address P Arb Data L 
'Amplitude A *Sync Address S Cali bration N 
'Offset D 'Ramp Rate M Set Terminator XV 
*Burst Count U Arb Address K Set Brk Point V 
*Start Address T Clear Brk Point W 

Standard Waveforms 

DC C4 Ramp Up C3 Cosine C6 

Square C2 Ramp Down C5 Inv Sine C7 
Triangle C 1 Sine CO Haver Sine C8 

Operation Modes Trigger Slope Reference 
'Continuous BO 'Positive QO *Internal RO 
'Triggered B1 'Negative 0 1  'External R1 
'Gated 82 
*Toggled 83 
Burst 84 

'Requires execute (I) 

Commands 
GPlB and RS-232-C 

Execute I Man Trig Unassert H Return G 
Reset Z Hold Off XHO Display Counter XC 
Man Trig Assert J Hold On XH 1 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 a number representing the sum of the weights of the desired SRQ sources from the serial 
poll byte. 

Serlal Poll Byte 

w e i g h t s J X  

"Carrier Lost Programming Error 
Request for Service Execute Complete 

Framing Error Return Complete 

"Overrun LOW Battery 

'*RS-232-C only 
Talk Modes 

XTO Programming error list. XT3 Current instrument setup. XT7 Waveform data at current 
XTl Poll byte. XT4 Pending instrument setup. waveform address, also 
XT2 Most recently selected XT5 Instrument and version. causes the current address 

parameter and its value. XT6 Waveform counter value. to be incremented. 

Other 
E Prefix for exponent in numeric entry. 
'Text' Single or double quote marks designates text to be displayed. 

Programming Errors lnltlal Power-On Condltlons 
Talk response when Talk Mode is XTO. GPlB Address: Setting of DIP switch"'. 

E No Errors GPlB Terminator: 10 (ASCII line feed) 
E l  followed by Parameter programmed RS-232-C Terminator: 0 (ASCII CR and LF) 
parameter code outside legal limits. Talk Mode: O(Programming error list) 
E2AD Amplitude, offset conflict SRQ Mode: 1 (Programming error) 
E3PST Start, stop, sync conflict 

'**Located under top cover. Use setup menu and 
ADRS soft key to examine or change the address. 

Scans by Artekhledia O 2006 
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