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Introduction 

NOTE: This is a combim:d <>perating manual for the -W71 
and 4072 2-Channel and the 4074 4-Channel Digital Storage 
Osei 1 loscopes. 

Throughout the operating manual the following convention 
~tpplies:-

4070 - refers to the 4071. 4072 and 4074. 
4071 - refers to only the 2 channel 4071. 
4072 - refers to only the 2 channel 4072. 
4074 - refers to only the 4 channel 4074. 

Gould's 4070 series of digital oscilloscopes have been 
designed with the user in mind. These highly sophisticated 
instruments are particularly easy to use. 

To obtain a trace is especially simple - just connect the sig
nal and press the Auto Setup button - the 4070 does the 
rest. Having obtained a trace, three readily accessible cur
sors make it easy to take timing and voltage measurements 
directly from the screen. The built-in plotter or an external 
plotter using HPGL can be used to make a hard copy of the 
display for future reference as well. 

For the more adv<wced user, the 4070 series have a great 
deal to offer. The GPIB(IEEE488) and RS423(RS-232) 
interfaces. allow control by a computer, hence the oscillo
scope can be left unattended whilst it continues to take mea
surements and plot traces as and when required. All of the 
operating functions can be controlled by the computer and 
the oscilloscope can output complete trace data to the com
puter for further analysis. 

The 4070 incorporates a software menu 'ystem allowing 
functions to be easily accessed. For example. up to four 
control setups including attenuator. trigger. GPIB and 
RS423 settings can be stored in battery-backed memory for 
future use with the 'Save and Recall St:tups' menu. 

The trigger menu allows the 4070's triggering system to be 
controlled using a 'Trigger Configuration Diagram·. This is 
designed to mimic the way that most users think about com
plex triggering requirements. It displays a flow diagram 
allowing various conditional triggering options to be set and 
combined appropriately. Options include event counting. 
time delays. and trace B to wait for triggering on trace A. 

The Display menu allows control of some of the 4070's most 
advanced facilities. For example, using this menu, it is pos
sible to select the glitch detection function. This can be used 
to detect transients as brief as 5ns even on the slowest 
timebase ranges. It is also useful for alias detection in cer
tain circumstances. Another option, particularly useful 
when a trace has been magnified in the X direction. is inter
polation. The 4070 is able to perform rapid sine interpola
tion on captured signals. Points are calculate~ and inserted 
between the actual samples which make up the originally 
captured trace. The original trace data is not lost and the 
uninterpolated display can be retrieved at any time. The 
4070 can also perform linear interpolation if required. 

The oscilloscope is also fitted with a keypad interface, 
allowing Gould waveform processors to be connected to 
provide extra functions. These include automatic measure
ment of risetime, overshoot and frequency. 
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Operation 

1.0 SAFETY AND POWER REQUIREMENTS 

Safety Warning 
(as required for l.E.C. 348 Class I) 

This instrument manual contains information and warnings 
which must be observed by the user to ensure safe operation 
and retain the apparatus in a safe condition. The instrument 
has been designed for indoor use within the specified limits 
of temperature, i.e. 0 to 50 deg. C. It should not be switched 
on if there are obvious signs of mechanical damage and it 
should not be used under wet conditions. 

Grounding 
The ir1strument must be operated with a protective ground 
connected via the appropriate (yellow/green) conductor of 
the supply cable. This is connected to the instrument before 
the line and neutral supply connections when the supply 
plug is inserted into the socket on the back of the instru
ment. If the final connection between this and the supply is 
made elsewhere,the user must ensure the ground connec
tio•. is made before line and neutral. 

If any supply cable other than that supplied with the instru
ment is used, it must carry an adequate protective ground 
conductor. 

Any interruption of the protective ground conductor inside 
or outside the instrument is likely to make the instrument 
dangerous. Intentional interruption is prohibited. 

Signal connections into the instrument should be connected 
after and disconnected before the protective ground con
nection is made, i.e. the supply lead must be connected at 
all times that signal leads are connected. 

Live Parts 
The instrument is safe to operate with covers fitted and 
these must not be removed under normal usage. The covers 
protect the user from live parts and they should be removed 
only by suitably qualified personnel for maintenance and 
repair purposes. 

WARNING: Removing the covers may expose vol
tages in excess of 2000V, in particular at the rear of the 
tube, even when the instrument has been discon
nected from the power source for some time. 

Ventilation and Dust 
The instrument relies on fan assisted cooling and must not 
be operated in a position which restricts air flow through the 
air intake in the back of the instrument and the ventilation 
slots in the sides. The instrument should not therefore be 
used in a tightly fitting rack as this will limit ventilation. 
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Adequate ventilation can usually be achieved by leaving an 
8cm gap around the top, rear and sides of the instrument. 

The instrument should not be operated in dusty environ
ments. 

Operating Temperatures 
The instrument is designed to be operated in an environ
ment having an ambient temperature of between 0 deg. C 
and 50 deg. C. The instrument is only guaranteed to operate 
with full accuracy within a temperature range of 15 deg. C 
to 35 deg. C. 

Note: The use of the instrument in strong direct sunlight or 
next to radiators and other heat sources may m< •• kedly 
increase the temperature of the instrument and this should 
be taken into account when assessing the viability of using 
the instrument in a given environment. 

Power and Frequency Requirements 
The instrument is designed to consume less than 200W and 
operate from supply voltages of between 90V aru 265V, 
without any need for mains tap switching. 

It will operate at supply frequencies of between 45Hz 
minimum and 440Hz maximum. 

Under the extreme conditions of 90V and 45Hz, the instru
ment will still operate properly even if there is a half cycle 
dropout in the mains supply. 

Fuse Requirements 
Despite the fact that the instrument operates at less than 
200W, it draws a large current on power-up and so the fol
lowing fuse arrangement must be followed: 

* one 4A HRC fuse on the rear panel; (Gould part no. 
457032) 

* one 3.15A HRC fuse inside the instrument, under the 
panel at the rear left side (Gould part no. 456327). 

* for instruments in the U.K. one 13A fuse in the mains 
supply plug; 

Note: The HRC (High Rupturing Capacity) fuses must 
not be replaced by normal fuses. Use HRC or HBC fuses 
rated to break at 1500A. 

1.1 GEmNGSTARTED 

This section of the manual is aimed at the first-time user of 
the 4070 oscilloscope. It describes how to set up the instru
ment and how to go about displaying a signal. Later sections 
of this manual will cover many of the features mentioned 
here in greater detail and at a more advanced level. 
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PowerOn G) 
After connecting the oscilloscope to the supply, press the 
POWER button situated in the top-left corner of the front 
panel of the oscilloscope. A light should appear above the 
button. After the automatic calibration procedure which 
takes less than a minute, the display will be as shown in 
Figure 1.1.1. 

The display may need some adjustment. The following rot
ary controls can be used to adjust the display. 

Trace Intensity @ This controls the brightness of the 
'trace', i.e. of the part of the display used to show any 
signal. At the moment, the trace will be visible as an 
approximately horizontal line across the centre of th~ 
display. The brightness of the cursors and the trigger 
level indicator are also adjusted by this control. 

Alpha Intensity @ This is used to control the brightness 
of the characters displayed on the screen. 

Focus © Controls the focus of the display. 

Scale Illumination @ The grid on the screen can .1:-e 
illuminated using this control. 

Trace Rotate @ If the trace with input grounded is not 
properly horizontal relative to the scale, then adjust
ment of this control with a small screwdriver allows 
this to be corrected. 

trigger level 
Indicator 

Figure 1.1.3 An Auto Setup Display 
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The Start-Up Display 
4071 lk 4072- Apart from the trace across the centre of the 
screen, several other features are visible on the display. At 
the top will be 'Cl = 1 V' and 'C2 = 1 V', or similar. This is 
referring to the two signal inputs, channel 1 and channel 2, 
which are both in this case set to 1 Volt per vertical screen 
division (graticule marking); i.e. an applied signal of 1 Vin 
either channel will deflect the trace by one screen division. 

At the bottom of the display is the version number of the 
internal software. 

4074 - This display is similar to the 4072 except that there 
will also be 'C3 = 1 V' and 'C4 = 1 V' or similar. 

Viewing a Signal (Auto Setup) 
On the 4070, obtaining a display of an input signal is par
ticularly simple. Connect a signal (less than plus or minus 
400V ~ak) to the oscilloscope via any i~ut socket (for 
4072 @ or @ , for 4074 @ (.!) , @ , or 

@ ) and press the Auto Setup (!} button. Assum
ing you've applied a regular signal, say a 4kHz sine-wave 
with an amplitude of perhaps 5V peak to peak, it will almost 
immediately be represented on the display. An example is 
shown in Figure 1.1.3. 

Channel 1 trace 

Channel 2 trace 

peak to peak 
voltage 
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Auto Setup Q) will always attempt to arrange the dis
play so that two to five complete cycles appear, with 
the amplitude set so that the height of the trace is 
roughly two to five screen divisions. It also selects 
auto trigger to ensure that the screen is frequently 
updated and a trace will be visible. 

Adjusting the Trace 
The trace can be altered in two main ways: horizontally and 
ver6;ally. Basic horizontal adjustments involve altering the 
sweep rate of the trace, so that the image on the screen 
stretches or contracts horizontally. The main vertical 
adjustment is the height of the displayed signal - i.e. the 
volts per screen division. 

Horizontal Adjustment (A TIME/DIV) 

To alter the sweep rate of the trace, for example to look 
more closely at part of the image, the A TIME/DIV paddle 
is used (the B TIME/DIV paddle is discussed in Section 
1.3.). With the 4kHz signal applied as discussed earlier, 
Auto Setup may have set the sweep rate to 50µ.s per screen 
division horizontally - i.e. each horizontal screen division 
represents 50µ.s worth of the input signal. This is shown by 
the 'TBA=50µ.s' near the top of the display. The 'TBA' 
means that the A timebase is in use; two timebases are 
available for each channel, namely A and B. Use of the B 
timebase is discussed in Section 1.3. 

A TIME/DIV @ This is a five position paddle which con
trols the sweep rate of the trace. A gentle push causes 
a !ilow change in the sweep rate, whilst a firmer push 
will cause a faster change in the sweep rate. 

Given that the current sweep rate is 50µ.s per screen divi
sion, a single push and release of the paddle to the right will 
change the 'timebase' from 50µ.s per division to 20µ.s per 
division. The displayed signal will stretch accordingly. A 
second single push to the right will change the timebase 
again, this time to 10µ.s. 

If you keep pushing the paddle to the right, you will find 
that the fastest timebase is 20ns per screen division. On the 
4071 operating in dual channel mode, the 250ns per division 
range is not available. You may notice that at 100, 50 and 
20ns per division, the oscilloscope builds up the image 
gradually. This is because it uses a method called 'Equiva
lent Time Sampling' or ETS for the faster timebases. It 
takes a number of random samples of the signal and adds 
them to the display to build up the final result. This is only 
useful for repetitive input signals. 

If you now push the paddle to the left you will see the 
timebase change in the opposite direction. The maximum 
time per division is 20s; the 4070 will take over 3 minutes to 
acquire a full trace at this speed. However, assuming you 
are applying the 4kHz signal mentioned earlier, when the 
timebase reaches 50ms, an 'alias' becomes visible. 

Section 1 

Aliases 
An alias is a false image. The 4070 is a digital oscilloscope 
and so takes frequent samples of the input signal in order to 
update the trace. Thus it may take one sample from one 
point on the input waveform and the next sample from a 
point slightly further along on the next wave. It will then 
display the wave as being much longer than it really is. The 
effect is similar in principle to the false motion of wagon
wheels as seen on a television. 
The 4070 does however have a feature which will often help 
you to spot aliases. If the input signal peaks or trc1.ghs at 
any point between samples, a peak/trough can be dis
played. This Max-Min function is discussed further in Sec
tion 2.4. 

Vertical Adjustment (VOL TS/DIV) 
Each of the channels has its own set of vertical controls. The 
main control in each case is the VOLTS/DIV (volts per divi
sion) paddle. Again this is a five-position switch. A gentle 
push either up or down will result in a slow single step 
change in the sensitivity of the instrument. A firmer push 
will cause a more rapid change. 

VOL TS/DIV @ This is a five-position paddle. It adjusts 
the volts per division. Pushing the paddle upwards 
will adjust the sensitivity as far as 5V/div and the 
height of the image will be seen to decrease in accor
dance with the changes. In the other direction, sen
sitivity can be increased as far as 2mV per division, 
increasing the height of the screen image. 

Note: The 4070 can accept input signals with a peak 
voltage as high as plus or minus 400V. Larger signals 
can cause damage to the internal circuitry. 

AC/Gnd/DcG) 
This button controls the type of coupling between the input 
signal and the 4070. Though DC is the most generally 
applicable, auto setup will normally set this control to AC 
to facilitate sensible triggering. Howev<;1, if when using the 
instrument you find that there is a permanent vertical offset 
in the display - i.e. the signal is consistently displayed too 
high or too low on the screen - you could try pressing this 
button once to set it to AC. This will cause the 4070 to 
remove any DC component which may be causing the 
offset. Repeated pressing of this button will cause it to cycle 
through the three settings AC, Ground and DC. 

With this control set to DC, the 4070 can display signals in 
a frequency range of OHz(DC) to lOOMHz. On AC, the 
range is lOHz to lOOMHz. With the setting on Gnd 
(ground) a OV reference only is displayed (the input signal 
is not connected to ground or coupled to the trace in this 
case). 

This control is discussed in more detail in Section 1.2. 
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sample 

illusory image 

Figure 1.1.6 Alias Generation 

Operating Hints 
The following list gives some of the more commonly met 
problems in operating digital oscilloscopes, how to correct 
them, and a brief explanation of what was wrong. 

You may need to consult later sections of the manual as not 
all the operating features have been discussed so far. 

Problem: No trace visible. 

Trace intensity too low 

No stable trigger 

Too much vertical shift 

- Correct with Trace Intensity 
Control. 
Turn on other trace. 

- Select Auto Trigger until 
trace found. 

- correct with tht. \'ertical 
Position paddle. 

Too much post storage shift- cancel post storage shift. 

Input has large DC offset - AC couple input signal. 
- correct with position paddle. 
- use a less sensitive range. 

Problem: Trace not being acquired. 

Trigger level incorrect - select AC coupling, AUTO 

Trigger source on the 
wrong input 

Trigger coupling on an 
unsuitable setting 

Hold on 

Timebase on very slow 
acquisition 

and AC trigger, then adjust 
the level control until the 
trigger level 'bars' are lined up 
with the centre of the trace. 

- change trigger source. 

- change trigger coupling. 

- release Hold. 

- adjust timebase speed. 

Insufficient sjgnal to 
trigger on 

Instrument in single 
capture mode 

- use Auto Trigger. 

- press Continuous. 

Problem: Trace is unstable even when triggered. 

Alias - check for alias with max-min 
glitch detect and select a 
faster timebase range. 

Noisy input - select DCLP or ACLP trigger 

Trigger on AUTO 

Input non-repetitive 

Input has many non
identical trigger points 

coupling. 
- select bandwidth limit. 
- adjust trigger level. 

- With low frequency inputs, 
below 40Hz, AUTO trigger 
will not work correctly. 
Select Normal trigger. 

- Select NORM trigger mode 
andS/Shot. 

- use divide by N. 

Problem: Trace has a very flat top or bottom. 

Trace captured when in 
limit and post storage 
shift has been used. 

- adjust pre-storage shift. 
- use less sensitive range. 

Problem: Trace is very 'dotty'. 

Too much horizontal 
expansion 

- decrease expansion. 
- use linear or sine 

interpolation. 
- re-capture on a faster 

timebase range. 
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1.2 VERTICAL POSITION AND 
AITENUATORS 

Each of the channeb has ib own SL't nf controb: amon!:' 
''thn things. these adjust its sensitiYit~ tP input signals and 
the ,·crtical position of its trace (or traL·cs if hoth the A and 
B timehases arc in use - sec he low). The cont rob arc shown 
in Figure 1.2.1 

The channels arc identical in all respects except when us<.:d 
in ·X-Y mode·. In the 4071 & 4072. channl'l 1 is used to con
trol thc X (horizontal) compon<.:nt of th<.: trace. channc.:I 2 
Cllntrols th<.: Y ( v<.:rtical) component. The 4074 als11 uses 
channel I to control the X ( horiznntal I c,1mp.111cnt of the 
trace and channels 2. 3 and 4 s<.:parately rnntrol thc Y ( ver
tical) components. 

Channel Selection CD 
A channel may be switched on or off with its On/Off hutton. 
If the channel is on, its trace can be displayed in either nor
mal or inverted mode. The channel status is shown by the 
illuminated letters above the button: if both lights are out. 
then the channel is off. 

The three options Norm/Inv/Off are selected by sequen
tially pressing this button. 

Norm The trace is a true representation of the input signal. 

Inv The input signal is inverted before being displayed. If 
there is any DC component in the signal this will also 
be inverted and could cause the trace to disappear 
from the screen. If DC coupling is in use. see the fol
lowing section. 

0 
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Input Coupling (AC/Gnd/D.C) @ 
Thl· C<1uplin& ,,f the signal tll the 4(17() is clwscn usini.: thL 
AC1{;11d-'I>C l1utttln. the current setting hL·in!:' slh,wn b\ th< 
illuminakd kllcrs abov<.:. Rcp<.:atcd pressin!:' n1 thl· hut1<1n 
causes the sckc·tion to cyck through the three P)'tion> 

AC This is used for rapidl~ varyin!:' input signals. L'"' 1r<
qu<.:nc~ and DC componenb will be tTm1l\·l·d. Suit<1-
blc input signals (i.e. the handwidth) arc fn1m !OH; 
to 1 OOMHz with a x I prohc or direct input. and 1 J-11 
w I OOMHz with a x I 0 probe. 

Gnd The input signal ts not coupled to the instrum<.:nt. A 
O\" reference signal i~ displayed. 

DC The input signal is directly coupled to the instrument 
so all frequency components of the input signal will 
he displayed. The bandwidth will normally he from 
DC tn IOOMHz (see "Bandwidth Limit" in Sccti<"• 
2.4). 

The input impedance is lMOhm in parallel with a capaci
tance of 20pF for all 3 selections. 

Sensitivity (Step/Var) @© 
The VOL TS/DIV paddle controls the sensitivity of the 
channel attenuator - i.e. it controls the amount by which the 
trace is deflected for a given input signal. The StepNar but
ton determines whether it does this in discrete steps or con
tinuously over a limited range. The current sensitivity is 
shown in the top line of the display. The ">" symbol is 

© 0 I I I I 
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shown in front of the attenuator setting when variable is 
used. Also, when switching between Cal and Uncal the var
iable setting is memorised so that the 'Uncal' ratio can be 
recalled. 

Example screen display: 

C1=5V Channel 1 is set to a sensitivity of 5 volts per 
screen division. 

C2>20mV Channel 2 is uncalibrated and the attenuator is 
set to a reduced sensitivity. (i.e. greater than 
20mV per screen division.) 

The status of the Step/Var button is indicated by the illumi
nated letters above the button. Depending upon this, the 
VOLTS/DIV paddle will ope~ate as follows: 

Cal When Cal is illuminated the paddle steps the 
attenuator through the discrete calibrated ranges 
from 2mV to 5V per screen division in 1, 2, 5 steps. 
With a :J!:lO probe the ranges are 20mV to 50V per 
division at the probe input. 

Uncal The coarse setting of the attenuator remains 
unchanged, but a variable gain is applied to the input 
signal. This gain has a range of 1 to about 0.4. Thus, 
with an initial setting of lV, the actual sensitivity of 
the channel could be set by the paddle to anywhere 
between lV and 2.5V per division. 

Note: If the Gould PB36 x10 probe is used, it will be 
detected and the correct sensitivity will be displayed. 

Position® 
The Position paddle controls the vertical position of the 
trace(s) for its channel. It has the following settings: Fast 
up, slow up, no shift, slow down and fast down. 

If either of the A or B Post Storage lights are lit, then the 
Position paddle will apply 'post-storage shift' to the relevant 
trace(s). The paddle will move the trace in the same way as 
before. When the light is off, the trace will return to its orig
inal vertical position. This shifted position is memorised 
and can be recalled later by switching the light on again. 
When post-storage shift is used, any part of the trace which 
would have been off-screen at the ADC limits will be 
replaced by a horizontal line. 

Post Storage (j) 
The three Post Storage buttons, Hold, A and B, are used for 
freezing a trace and determining which traces may be 
affected by the Position paddle: 

Hold Freezes the trace on the screen the moment it is pres
sed. In dual timebase mode, both traces will be held. 
It is not possible to have one timebase held whilst 
keeping the other one live. 

A 

B 
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Pressing this button switches the A light on and off. 
When the A light is illuminated, the Position paddle 
will add post-storage shift to the A trace. 

Pressing this button switches the Blight on and off. 
When the B light is illuminated, the Position paddle 
will add post-storage shift to the B trace. 

Note: Post-storage shift is only available on live traces 
when in dual timebase mode, when it is useful for pro
ducing trace separation. Post-storage shift may be 
added to traces in single timebase me-des, but only 
when held. 

Cursors@ 
The cursors may be called onto any channel by pressing the 
respective channel's Cursor button. If only one timebase is 
in use then the cursors will go onto the only displayed trace. 
In dual timebase mode, the cursors will initially appear on 
trace A; a second press of the button will transfer them to 
the B trace. A third press of the button switches the cursors 
off. 

For a full description of cursor operation, see Section 1.6. 

1.3 HORIZONTAL POSITION AND TIMEBASE 
The controls discussed in this section allow the trace to be 
moved sideways, magnified (i.e. stretched), and observed 
at widely varying sweep rates, allowing signals of greatly 
differing characteristics to be examined with equal ease. 

Timebase Settings © 
The two timebases which are available for the input signal 
are set by the A and B 'TIMFlDIV' paddles. As with all the 
paddles, these are five position switches; they control the 
rate at which the timebase is chail•_;ed. 

Moving either of the paddles to the left reduces the sweep 
speed (acquisition rate) for that trace. When 20 seconds per 
division is reached, further leftward presses will be ignored. 
Moving the paddle to the right increases the sweep speed, 
up to a maximum of 20ns/div (see 'Equivalent Time Sampl
ing' below). The paddles change the timebase in l, 2, 5 
steps. 

One of the special features of this oscilloscope is its ability 
to display the input signals alternately on two independent 
timebases. For example, it is permissible to display the A 
trace with its timebase set to lms/div and then display the B 
trace with its timebase set to 20µ.s/div. Visually of course, 
the alternation is so fast that no flickering is visible. 

Note: The fastest non-ETS (see below) capture rate is 
250ns per division. This range is not available on the 
4071 when both input channels are in operation. There 
is no 200nsldiv range. 

Equivalent Time Sampling 
The three fastest timebase ranges, 100, 50 and 20ns/divi
sion, are produced by Equivalent Time Sampling, or ETS. 
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This is a random sampling scheme whereby the trace is built 
up over several captures. each of which contributes only a 
small fraction to the final picture. Clearly. for this to pro
duce a meaningful trace. the input signal must be repetitive 
and accompanied by a stable trigger. 

The number of captures required to build up a trace is vari
able. but in general the faster time bases require more cap
tures. 

The fastest timebase. 20ns/div, is equivalent to a sampling 
rate of 5GHz. giving 50 sample:> per cycle on a lOOMHz 
input signal. 

Note: ETS on the 4070 allows captures with pre-trigger; 
i.e. it allows the user to examine events prior to the trig
ger point. This is discussed in Section 1.4. 

Selecting a Timebase ® 
There are three possible timebase options: A only. B only 
and A & B alternately. Selection is made with the Sweep 
button: the choice is shown by the illuminated lights above 
the button. 

Sweep Repeated pressing of this button cycles through the 
possible combinations nf the time bases: A only. A & 
B alternately. B l1nly. A further press returns the 
selection tu .-\ 'inh. etc. 

A A only .. -\nv activ.: channel will acquire and display a 
single tr;1ce llll the .-\ timebase setting. 

B B nnly. Any act iv.: channel will acquire and display a 
single trac.: l'n the B timebase setting. 

AB A and B ;dternall'h (i.e. 'dual timebase mode'). Anv 
active channel will acquire and display two traces: 
one on the A timebase setting alternating rapidly 
with lllle on the B timebase setting. 

12 

In dual timebase mode (A & B traces both in use), both 
traces will be acquired from the same vertical channel ( 1 or 
2). Thus they may appear superimposed on the display: as 
a result the A trace may appear brighter. To separate them. 
post storage shift can be used: see Section 1.2 for more 
about this. 

X Magnification © 
The X Mag On button is used to switch on the X or horizon
tal magnification facility. When selected. the initial expan
sion applied defaults to the last used setting. If the feature 
has not been used since power-up. the xlO expansion is 
selected. The timebase setting is adjusted to reflect the 
amount of expansion set. 

When magnification is applied. the trace expands around 
the present centre of the screen. On each pressing of the X 
Mag 2~ 20 button. the trace will expand again around the 
presently displayed centre. up to a maximum of x20. 

Note: x 10 is the maximum expansion on 20ns/div range. 

X Mag On Selects X. magnification: if it is already selected. 
pressing again switches it off. 

X Mag 2~ 20 Selects the amount of expansion applied to the 
trace. Each press of th<: button steps tl1t~ magnifica
tion through the settings x2. x.'i. x 10 and x20. After 
x20. a further press returns the setting to x2. The new 
timebase range is displaved each time the button is 
pressed. 

In its normal mode. the ..imo displays lllO dots (samples) per 
screen division. As more magnification is applied. the indi
vidual dots become mon: ob;il1us until at x20 there arc onlv 
'i dots per division. There arc several ways of improving the 
picture: using the dot joining facility: linear interpolatinn: 
or sine interpolation. These advanced features arc discus
sed in Section 2.-i. 
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Trace Position ® 
!"lie Po~ition paddle :s used tll nwve lhe !race lo the ni;ht 

;111d ldt. The paddle has five '>ctt111gs: fast righl. -;low right: 
no .;hift: slow ldt: ,111d fast ldt. In addition. ;1ftcr a kw 
mon11.:nts on the fast settings the rate of shift accelerates. 

The position of the cursors (sec Section I .o for more about 
these) is fixed in relation to the trace and they will move 
with the applied shift. With X magnified traces. the cursors 
can be off-screen. To bring them hack into view it is neces
sary to use the CURSOR position paddles. 

1.4 BA~iC TRIGGER CONTROL 
The trigger facilities offered by the 4070 arc very com
prehensive: those discussed here are controllable directly 
from the front panel. For the more advanced mt:nu-control
led facilities. see Section 2.3. 

The default setting of tht: instrumt:nt on first power-up is as 
follows: 

The A trigger will be set to initiate captures on the A 
& B timebase ranges. 
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Selecting Source and Coupling 
The two trigger channels,\ and B may he '>cl independently 
to ;111y of the allowable combinations nf ,m1rce and coupl
ing. When EXT. <.:xtcrnal input. is .;clectc.:d as the trigg<.:r 
.;ourcc. A tak.:s its input from the EXTERNAL TRIGGER 
A BNCsock.:t. and B takes its.input from the EXTERNAL 
TRIGGER B BNC socket. 

A/B TRIGGER @ This button controls which channel's 
status is viewed on the LED display. The light above 
the button shows which channel is currently being 
displayed. When selected in this way the source and 
coupling buttons will change th<.: setup of tht: channd. 

Source ©teps through the available options of triggt:r 
source. After line has bet:n selected. a further press 
of the button returns the selection to CH 1. 

The options are: 
4071-CHl. CH2. EXT and LINE. 
4072 - CH l. CH2. EXT and LINE. 
4074- CH l. CH3. EXT and LINE. 

Coupling @ Steps through the available options ot' 
trigger coupling. These are AC. ACHP(AC High 
Pass). ACLP(AC Low PassJ.DC. & DCLP(DC Low 
Pass). After DCLP has been selected. a further press 
of the button returns the selection to AC. All the cou
plings can be used with the internal and EXT sources. 
For LINE. the input coupling is not selectable. 

® © 0 I I I ! I 
/ / I 
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$/Shot old Conl1nuoy-s 
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Figure 1.4. 1 Trigger Controls (4071, 4072 and 4074) 
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Table 1.4. 1 Choices of Source and Coupling 

4071 & 4072:-

Source 

CHl, CH2, EXT 

LINE 

4074:-

Source 

CH1,CH3,EXT 

LINE 

Coupling 

AC, ACHP, ACLP, DC, DCLP, 
TVLN,TVFR 

None 

Coupling 

AC, ACHP, ACLP, DC, DCLP, 
TVLN,TVFR 

None 

Tab!e 1.4.2 Useful Frequency Ranges of 
Coupling Types 

Coupling 

AC 

ACHP 

ACLP 

DC 

DCLP 

TVFR 

TVLN 

Input Frequencies 

lOHzto lOOMH-. 

15kHz to lOOMHz 

lOHz to 15kHz 

DC(OHz) to lOOMHz 

DC(OHz) to 15kHz 

Composite video: PAL, NTSC or 
SE CAM 

Composite video: PAL, NTSC or 
SE CAM 

TV Sync Separator 
The 4070 contains an integral TV Sync Separator. This pro
vides two of the couplings, namely TVLN (TV line sync) 
and TVFR (TV frame sync). These are not directly selecta
ble from the front panel, but are selected via the TV and 
Special Functions menu (see Section 2.9). 

The TV sync separator giving TV frame and TV line oper
ates the A trigger channel. If TV line is selected on the B 
trigger channel then the B trigger signal is taken from the A 
channel as its source. 

Trigger Level @ 
The trigger level is set by the TRIG LEVEL paddle. This 
has five positions: fast up; slow up; no change; slow down; 
fast down. 

In general, it is not necessarily possible to relate the trigger 
level to a particular vertical point on the screen trace. To 
overcome this problem there are two bars, one on the left 
and one on the right-hand side of the screen. These show 
the relative position of the trigger level to the screen trace. 

NOTE: Care should be taken when using the on-screen trig
ger level as there will be no relationship between the trace 
and trigger level unless they both have the same coupling. 
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Trig'd This lights up when the 4070 is receiving valid A trig
ger signals at a rate greater than one every 30ms. 

Trigger Slope @ 
A trigger is generated when the selected source signal pas
ses through the chosen trigger level. This transition may be 
either on a rising or a falling edge. The rising edge is consi
dered to be the positive slope and the falling edge a negative 
slope. 

+!- This button selects positive or negative slope triggers. 
The current selection is indicated by the light above 
the button. If negative slopes are selected then a 
single press will select positive slopes and a further 
press reverts to the negative slopes. 

Auto Trigger G) 
There are two modes in which the trigger system can oper
ate: Auto and Normal. In Normal mode, trace captures can 
only occur when a valid trigger input has been received. 
When Auto is selected, if no valid trigger has been received 
for some time the instrument will generate its own trigger 
and initiate a capture. This ensures that the screen is con
stantly updated irrespective of the input signal. However, if 
valid triggers are received at a rate as low as 30Hz the instru
ment will start all captures with these and not generate its 
own triggers. 

Auto/Norm This button selects which trigger mode the 
instrument is operating in. The current mode is indi
cated by the light above the button. If Auto is 
selected then one push will select Normal and a 
further push will re-select Auto. 

Note: Auto is not possible for B trigger. 

External Trigger Inputs @ 
The 4070 has two external trigger inputs, labelled EXTER
NAL TRIGGER A and EXTERNAL TRIGGER B. 

EXTERNAL A This can only be used as a trigger source for 
the A trigger channel, except when TVFR is selected 
for A and TVLN for B. In this case, the B trigger 
source is as the A trigger input. 

EXTERNAL B This can only be used as a trigger source for 
the B trigger channel. 

The two inputs have switched gain settings controlled from 
the front panel; they are labelled xl/xlO 

x1 The external trigger signal is coupled directly into the 
trigger ciruitry. 

xlO The external trigger signal is increased by a factor of 10 
before it enters the main trigger circuitry- i.e. a signal 
only one tenth the size will be required to produce the 
same effect as on the xl setting. 

Note: Signals presented at the EXTERNAL TRIGGER 
inputs should not be more than +l-200V peak. Larger 
signals could cause damage to the sensitive internal 
circuitry. 
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Trigger Delay 
This option allows the user to set two types of delay: delay 
by time and delay by events. The initiation of a capture will 
not then take place until the delay conditions, as described 
below, have been met. The two types of delay are com
pletely independent and it is possible to combine the two. A 
trigger event as discussed below is a valid trigger as set by 
the Source, Coupling, TRIG LEVEL and Slope controls. 

Delay by Time © 
This is set by the Time TRIGGER DELAY paddle. This 
has five settings: decrease time fast, decrease time slow, no 
change, increase time slow and increase time fast. The 
delay time step size is dependent on the chosen timebase 
setting. 

Time A gentle push to th.: left decreases the time delay; a 
firmer push causes the delay to decrease at a faster 
rate. A gentle push to the right increases the time 
delay; a firmer press increases it at a faster rate. If the 
delay changes to zero, there will be a pause before the 
change continues. 

If the time delay is zero, the trigger point will be at the left
hand edge of the screen. When the delay increases from 
zero, the display shows events after the trigger point; i.e. 
the trigger point moves to the left and disappears from the 
screen altogether. The maximum delay is dependent upon 
setting. 

Timebase Range 

20s/div to O. lms/div 

50µ.s/div to 50ns/div 

20ns 

Maximum Delay 

99.9s 

0.99s 

0.4s 

The current trigger delay setting is shown in the screen text, 
e.g. 

TBA = 100µ.s Trig Dly = 300.0µ.s 

The A timebase is set to 100 microseconds per division and 
there is a delay of 300 microseconds from the trigger point 
to the start of acquisition, i.e. 3 screen divisions. 

When the time delay is decreased from zero, the display 
shows events leading up to the trigger point: i.e. the trigger 
point moves to the right and pre-trigger events are cap
tured. The maximum amount of pre-trigger or negative 
delay time that can be captured is 98%. When this is 
reached, the trigger point is almost on the right-hand edge 
of the screen. As the pre-trigger passes through zero or 
50%, there will be a pause before the change continues. 

Negative delay time is displayed on the screen as a percen
tage of pre-trigger, e.g. 

TBA = 50µ.s Pre Trig = 30.2% 

The A timebase is set to 50 microseconds per division and 
there is -150.5 microseconds delay. In other words, the trig
ger point is just over three divisions from the left-hand side 
of the screen. 
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Delay by Events @ 
NOTE: This function is available when either A divided by 
Nor B delayed by N is selected from the trigger menu (see 
section 23. 

This option allows the user to control the number of trigger 
events to be detected before a trace is to be acquired. The 
delay is set by the Events TRIGGER DELAY paddle. This 
too has five settings: fast decrease; slow decrease; no 
change; slow increase and fast increase. 

Events A gentle push to the left decre?ses the number of 
events, a firmer push decreases the number of events 
at a faster rate. A gentle push to the right increases 
the number of events, a firmer push increases the 
number more quickly. 

The number of events currently selected is shown on the 
screen; e.g. 

TBA= 100µ.s Events= 3 

The A timebase is set to 100 microseconds per division and 
the displayed trace was captured after three valid trigger 
events were detected. 

The minimum number of events delay is zero, whereby the 
trace will be captured following the first trigger event. The 
maximum number of events by which capture can be 
delayed is 999999 (see Section 2.3). 

Note that A + N and B delayed by N cannot be selected 
together. 

1.5 BASIC CAPTURE FACILITIES 
The basic capture facilities on the 4070 allow the user to 
freeze the trace on the display. There are two ways to do 
this: a single-shot capture whpreby a full screen is acquired 
then frozen, or by pressing a 1:,,1d button. Using a Hald but
ton freezes the display the moment it is pressed; this can 
cause a discontinuity in the trace as the displayed waveform 
may contain data from more than one capture. 

S!Shot ® This button arms the instrument for a single
shot capture. The Arm'd light will be illuminated to 
show that the button has been pressed. 

Arm'd © This light illuminates after the S/Shot button 
has been pressed; it will stay lit until either a valid 
trigger has been received or until the Continuous but
ton is pressed. 

Stor'd @ This light illuminates on completion of a 
single-shot acquisition. This is after the instrument 
has been Arm'd, triggered and a trace acquired. The 
light will stay illuminated until the instrument is re
armed or Continuous is pressed. 

Continuous @ This button puts the 4070 in continuous 
capture mode (i.e. its default state). The instrument 
will automatically re-arm itself after each capture is 
completed; this enables the displayed traces to be 
updated as frequently as possible. 
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On the 4070 there are three buttons labelled 'Hold'. One is 
located in a group including buttons S/Shot and Continuous: 

Hold © between S/Shot and Continuous freezes the dis
played traces immediately irrespective of the stage 
any ongoing acquisition may have reached. The 
Stor'd light will be illuminated. To release hold sim
ply press either S/Shot or Continuous. 

The other two or four 'Hold' buttons are associated 
with the vertical channels; they can be found next to 
the Position paddles. (See Section 1.2). 

Hold These buttons freeze the traces of the selt:cted chan
nel only. The Hold light will be illuminated. To 
release the channel hold simply press the channel 
Hold button again. (See also Sections 1.2 and 1.3). 

1.6 CURSOR MEASUREMENTS 
The 4070 allows you to take direct measurements from the 
screen display automatically, using inbuilt cursors. These 
are movable reference lines which the oscilloscope can dis
play. It takes the measurements between these lines. 

Cursor Selection G) 
The cursors for each channel are switched on or off using 
the Cursor button for the respective channel. If the cursors 
are on, this will be indicated by a light above the button. If 
X magnification (see Section 1.3) is in use, the cursors may 
not be visible on the screen, but this is easily remedied using 
the paddles described below. The cursors can be used on 
either the A or B traces, selected by successive presses of 
the button, assuming both traces are active. 

Cursor One press of this button brings the cursors on the A 
timebase trace. Another press moves them to the B 
timebase trace. A third press 0f the button switches 
the cursors off. If only one tim~1Jase is displayed, the 
cursors will be called up onto that trace; a further 
press of the button will de-select the cursors. 

The Cursors 
Once activated by a press of the Cursor button, three cur
sors will appear, as indicated in Figure 1.6.2. The large 
dashed vertical line is the 'time datum' cursor and the short 
vertical line is the 'minor' cursor. The dashed horizontal 
line is known as the 'voltage datum' cursor. Note that ifthe 
cursors are already selected for one channel, selection of 
cursors for the other channel will automatically swap them 
over to the new channel. Movement of the cursors is 
achieved using the DA TUM and CURSOR paddles. 

Movement® 
The three cursor movement paddles are each five-position 
switches. The left-hand DATUM paddle moves the vol
tage datum cursor vertically, and the right-hand DATUM 
paddle moves the 'time datum' cursor horizontally. The 
Cursor paddle moves the minor cursor along the trace - i.e. 
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the minor cursor, when moved horizontally, automatically 
follows the trace up and down as well. 

Making Measurements 
Example: Frequency and Peak to Peak Voltage. 

In Figure 1.6.2, the time and voltage datum cursors have 
been positioned using the DA TUM paddles so that they 
cross at the trough of the waveform. The minor cursor has 
been positioned at the peak of the waveform using the Cur
sor paddle. The voltage is given at the bottom of the display 
in the form 'TRlA: 5.25V'. In other words, the vertical dif
ference between the point where the minor cursor interse
cts the trace and the voltage datum cursor is 5.25 Volts. The 
'TRlA' tells you that the measurement was obtained from 
channel 1 trace A. 

At the bottom right of the screen is the reading '551.0 µ,s', 
i.e. the time difference between the minor cursor and the 
time datum cursor is 551 microseconds. This reading is for 
half a cycle, so the reading for a full cycle should be 1102 
microseconds. The frequency is therefore 1/0.001102 = 
907Hz. Greater accuracy could be obtained by moving the 
minor cursor to the next trough (where the voltage differ
ence is zero) and finding the frequency for a complete cycle. 
In general, greatest accuracy is obtained by taking measure
ments where the slope of the waveform is at its steepest, 
such as at 0 Volts rather than at -2.125V as in this example. 

Example: Rise Time 

The rise time of a wave is the time it takes to traverse the 
central 80% of its vertical movement. To measure the rise 
time of, say, a simple sine wave such as that shown in Figure 
1.6.3, you would first of all measure the peak to peak vol
tage as shown in the previous example. Suppose the result 
of this measurement is 5.25V. Now you would move the 
time datum cursor to the right using the right-hand DATUM 
paddle until it is at a point 10% of the way up the waveform. 
Also, use the left-hand DATUM paddle to move 
the voltage datum cursor up so that it intersects the tirr·e 
datum cursor at the point where it crosses the trace. This 
would be where the vertical difference between the voltage 
datum cursor and the minor cursor was 5.25-
0.525=4. 725V. You would then move the CURSOR paddle 
so that the vertical difference reduces to 4. 725-0 .525=4.2V. 
The reading in the lower right-hand corner of the screen 
would then be the rise time. 

1. 7 INPUT /OUTPUT 
The 4070 is equipped with RS423 and GPIB(IEEE488) 
interfaces, (optional) allowing communication with a host 
computer. In addition, there is also a keypad option and a 
Miscellaneous I/O connector, which among other things is 
used for the analog plot outputs. 
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Waveform Processor 
Waveform processors are optional extras. They provide a 
variety of waveform processing functions such as automatic 
measurement of risetime, overshoot, frequency, period, 
and a number of filter and summation functions. Operation 
information on the current waveform processors available 
from Gould is available in section (6). 

Note: Only a Gould keypad should be fitted to the 
waveform processor socket. Incorrect connection could 
damage the internal circuitry. 

Miscellaneous Input/Output 
This connector is fitted to the rear panel and allows connec
tion to the analogue plot outputs. 

The connections arc as below. 

Table 1.7.1 The Miscellaneous Input/Output 
Connector. 

PinNo. Name Description 

1 PlotXout PlotXramp 
2 Y2Plotout Y2 output channel 
3 not used 
4 PL2 PenLift2 
5 OVA OVanalogue 
6 EXT PC External Plot Clock 
7 OVL OVLogic 
8 not used 
9 PlotYout Yl output channel 
10 not used 
11 PLl Pen Lift 1 
12 OVA OVanalogue 
13 +5V +5V, lOOmAmax. 
14 OVL OVLogic 
15 OVL OVLogic 

Note: The +5V output on this socket is for test pur
poses only. If it is used for any reason then the total cur
rent must not exceed 100mA. 

Plotting 
There are five methods of plotting captured traces from the 
4070. These are: internal plotter; RS423; GPIB; single
channel analogue; and dual-channel analogue. All five 
types are initiated by pressing the Plot button. Normally, 
the 4070 will default to plotting with the internal plotter if 
fitted. To change to any other type, See Section 2.7. Once 
another type has been selected this will be the default set
ting on power-up. 

Plot Pressing this button causes the chosen plotter to 
make ~ copy of the screen display. 

Abort If Abort is pressed while a plot is in progress then the 
plot is terminated. The present character/line being 
drawn will be completed and then normal 'scope 
operation will be resumed. 
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Note: It is possible for there to be a slight discrepancy 
between the position of the plotted trace with 
respect to the graticule (screen grid) and that of 
the displayed trace. This is due to the effects of 
time and temperature on the tube and its display 
driving circuits. These can cause small offsets to 
occur on the display, but will have no effect on 
the graticule, which is part of the display tube 
glassware. 

The Internal Plotter (option) 
The internal plotter of the 4070 enables the user to take 
copies of the screen display. The plot output includes the 
graticule (screen grid), a border, all displayed traces and 
some alphanumerics. 

The plotter has four pens: black, blue, green and red. The 
grid, border and on-screen alphanumerics are plotted in 
one colour. Each of the four traces has a separate colour of 
its own, and at the end of each trace an identifier line and 
label is drawn to distinguish it, see Figure 1.7.l. If the 
graticule is plotted, traces 1 and 4 use the same colour. 

To load paper or install pens see below. 

In addition to its normal function, the Abort button will also 
feed enough paper to enable easy removal of the partially 
plotted picture. 

Paper Loading 
Please use only Gould paper (Part No: - 04101165 for a 
pack of 8 rolls). 

When loading the internal plotter please follow these steps: 
1. With scissors, cut the end of the paper square. 
2. Open the printer cover by depressing the catch and 

lifting the cover until it is fully open. 
3. Remove the cardhoard roll from the shaft (if the plot

ter has been usec ;,ireviously). 
4. Insert the end of the paper into the slot in the bottom 

of the plotter. 
5. Insert the shaft into the roll and place the roll of paper 

into paper compartment. 

TR1A: 2.98V 7.120ms 

A A IA I"\ " /-

I \ : \ \ I \ I \ I :; I 
v; IV l/ J \V 

--- ·+ .......... ~ --· ---.... "-== . -- -~~- ··-- c;.:.-- r 
' 
' 

' 

' 

Figure 1. 7. 1 Example of Plot Output. 

DATE: NOV 05186 
TIME: 00:36:16 

TRI A: 1.00V :2ms 

TR2A: SOOmV :50us 
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6. Press the paper feed button (blue) to get the paper 
through the slot in the top cover. 

7. Close the printer cover - the catch is self-locking. 

Pen Installation/Removal 
Please use only Gould pens (Part No: -04101175 for a pack 
of 1 of each color). 

The normal pen sequence is:-

Pen No. Color 
1 Black 
2 Blue 
3 Green 
4 Red 

Each pen holder is color coded for this sequence. 

To remove a pen, please follow these steps: 
1. Ensure that the 4070 is switched on. 
2. Open the printer cover by pressing the catch and lift

ing the cover until it is fully open. 
3. Select the PLOT Menu from the Master menu. 
4. Press the chart advance button to move the pen car

rriage to the left side. 
5. Press Pen Change to move the carriage to the right 

side. 
6. On the right side there is a wire about 12mm (0.5 in) 

long pointing to the left. Above it, and to the right, 
there is a small white lever - the Pen ejection lever. 
Gently press down on this lever and the wire will go 
up. When a pen is in the holder, this will "pop" the 
Pen out. 

7. To instal a pen insert the tip of the pen into the Pen 
Wheel Guide hole (remember to match the color on 
the pen with the color on the holder). Gently "snap" 
the other end of the Pen into place. 

8. To change a different pen press chart advance to 
move the pen carriage to the left side and press Menu 
button 8 - "Change Plotter Pen". Repeat steps 5 to 8 
until finished. 

9. Close the printer cover. 

GPIB/RS423 Plots (only if interface fitted) 
The 4070 can operate in stand-alone mode to drive a digital 
GPIB or RS423 plotter. The output will be of the same form 
as the internal plotter, shown in Figure 1. 7 .1. The choice of 
colours is dependent on the pens used and the number 
available.Some plotters are able to detect missing pens: in 
these cases another pen will be selected. 

Data output from the 4070 to the plotter is in HPGL, Hew
lett-Packard Graphics Language. 

Single-Channel Analog Plot 
Single-channel plot is for use with single-pen plotters. This 
uses the analog outputs from the Miscellaneous UO connec
tor. Pen lift is available from this connector, PLl and PL2, 
these two outputs being connected together to lower the 
pen. 
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The signal 'Y plot out' has a range of-400mV to +400mV. 
'X Plot Out' has a range from OV to+ 1 V. When no plots are 
in progress the outputs will be OV. The format of the output 
will be limited to traces only: there will be no grid, border 
or alphanumerics. Only displayed traces will be plotted -
see 4072/4074 Plotting Order (below). 

Dual-Channel Analog Plot 
Dual-channel plot is for use with plotters having two or 
more pens. It uses the analog outputs from the Miscellane
ous UO connector. The format is the same as single channel 
plot, i.e. traces only. A second Y output, 'Y2 plot out', is 
also on the Misc. UO connector. 

The order in which the traces are plotted can become fairly 
complex. 

4071 and 4072 Plotting Order 
When plotting a Y-T display in single pen analog mode, the 
eight traces will be output in the following sequence:-

TRACElA, TRACEJA, TRACE2A, TRACE4A, 
TRACElB, TRACE3B, TRACE 2B, TRACE 4B. 

Note: the trace plot will be available at both the Yl and Y2 
outputs. 

When plotting an X-Y display in single pen analog mode, 
the sequence from Yl will be the same as for YT mode, but 
the channel supplying the X signal will be available at both 
the X and Y2 outputs. 

An X-Y display in dual pen analog mode behaves in the 
same way as the single plot analog plot. 

When plotting a Y-T display in dual pen analog mode, there 
are three different sequences:-

1. A traces only 

2. 

a) single trace displayed, output to Yl and Y2 
b) two traces displayed, "earlier" trace (in the single 

pen eight trace sequence above) to Yl, other trace 
to Y2, e.g. for 

TRACE2A and TRACE3A 
Yl = TRACE3A, Y2 = TRACE2A 

c) three traces displayed. The traces are paired as 
TRACElA with TRACE3A and TRACE2A 
with TRACE4A; if a trace's pair is not present it 
is paired with itself. The "earlier" trace of the pair 
will be directed to Yl, e.g. TRACElA, 
TRACE2A and TRACE4A will first output 

Yl = TRACElA, Y2 = TRACE2A 
and then output 

Yl = TRACE4A, Y2 = TRACE4A 
d) four traces displayed. The traces are output as 

Yl = TRACElA, Y2 = TRACE3A 
followed by 

Yl = TRACE2A, Y2 = TRACE4A 

B traces only 
For B traces only the output sequence is the same as 
that for case 1., but using the B traces. 
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3. Mixed A and B traces 
Each A trace is paired with its equivalent B trace; if 
an equivalent trace is not present, the trace is paired 
with itself, e.g. TRACElA, TRACE3A, TRACE3B 
will generate the output sequence. 

Yl = TRACElA, Y2 = TRACElA 
Yl = TRACE3A, Y2 = TRACE3B 
Yl = TRACE2B, Y2 = TRACE2B. 

4074 Plotting Order 
When plotting a Y-T display in single pen analog mode, the 
eight traces will be output in the following sequence:-

TRACElA, TRACE2A, TRACE3A, TRACE4A, 
TRACElB, TRACE2B, TRACE 3B, TRACE 4B. 

Note: the output trace plot will be available at both the Yl 
and Y2 outputs. 

When plotting an X-Y display in single pen analog mode, 
the sequence from Yl will be the same as for Y-Tmode, but 
the channel supplying the X signal will be available at both 
the X and Y2 outputs. 

An X-Y display in dual pen analog mode behaves in the 
same way as the single analog plot. 

When plotting a Y-T display in dual pen analog mode, there 
are three different sequences:-

!. A traces only 

2. 

3. 

a) single trace displayed, output to Yl and Y2 
b) two traces displayed, "earlier" trace to Yl, other 

trace to Y2, e.g. for 
TRACE2A and TRACE3A, 
Yl = TRACE2A, Y2 = TRACE3A 

c) three traces displayed. The traces are paired as 
TRACElA with TRACE3A and TRACE2A 
with TRACE4A; i~ a trace's pair is not present it 
is paired with itself. fhe "earlier" trace of the pair 
will be directed to Yl, e.g. TRACElA, 
TRACE2A and TRACE4A will first output 

Yl = TRACElA, Y2 = TRACElA 
and then output 

Yl = TRACE2A, Y2 = TRACE4A 
d) four traces displayed. The traces are output as 

Yl = TRAt"":ElA, Y2 = TRACE3A 
followed by 

Yl = TRACE2A, Y2 = TRACE4A 

B traces only 
For B traces only the output sequence is the same as 
that for case 1., but using the B traces. 

Mixed A and B traces 
Each A trace is paired with its equivalent B trace; if 
an equivalent trace is not present, the trace is paired 
with itself, e.g. TRACElA, TRACE3A, 
TRACE2B, TRACE3B will generate the output 
sequence. 

Yl = TRACElA, Y2 = TRACElA 
Yl = TRACE2B, Y2 = TRACE2B 
Yl = TRACE3A, Y2 = TRACE3B. 
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RS423 
RS423 is an upgrade from RS232. Provided cabling and 
handshaking are correctly set then there should be no prob
lems interfacing the 4070 RS423 to any RS232 or RS423 
equipment. 

One difficulty that can be encountered in using RS423/ 
RS232 is the direction of the data and handshake lines. This 
is usually overcome by making up special cableforms. On 
the 4070 it has been overcome by having all the lines inter
nally settable. 

The instrument is shipped from the factory with the follow
ing configuration: 

Table 1.7.3 The RS423 connector 

Pin No. Name Description 

1 OVL OVLogic 
2 TX Transmit Data 
3 RX Receive Data 
4 RTS Request To Send 
5 CTS Clear To Send 
6 DSR Data Set Ready 
7 OVL OVLogic 
8 DCD Data Carrier Detect 
9 True RS423 Logic True 

14 True RS423 Logic True 
20 DTR Data Terminal Ready 

To re-set the connection order or to remove the handshak
ing it is necessary to gain access to the inside of the instru
ment. 

Changing the RS423 Connections 
It is recommended that this operation be carried out by suit
ably qualified personnel. 

WARNING: Once the covers are removed from the 
instrument dangerous voltages are exposed. In 
particular, the area around the tube base will 
have voltages in excess of 2kV, which may be 
retained for several minutes after power down. 

1. Remove the mains connector. 

2. Remove the top cover. Use the correct tools as dam
age to the screw heads could make the cover very dif
ficult to remove. 

3. Carefully examine the contents of the instrument. 
You will notice there are six cards in a rack (4074=7) 
to carry out this operation you will need to remove 
the Input/Output board. This is situated nearest to 
the display tube. 

4. Remove the card retaining bar. 

5. The 1/0 board is situated in the middle of the instru
ment,nearest to the display tube. It is also identifi
able by the cableform entering it towards the rear. 
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6. 

7. 

Take note of how the cable enters the board and then 
remove it by using the pull-tab. This cable is the con
nector to the GPIB interface. 

Remove the 1/0 board taking care not to damage the 
GPIB cable on the rear of the board. 

Carefully examine the 1/0 board. In the bottom left
hand comer you will notice a group of 18 pins with 
jumpers. 

There are six groups of connections, a to f. On each group 
it is possible to have the jumper on either the up or the down 
position. 

Work out the connections you require at the rear panel, 
consult the table below and move th: jumpers accordingly. 

Table 1.7.4 110 Connections 

Group Position Description 

a up Pin2isRX 
down Pin3isRX 

b up Pin3isl,~ 

down Pin2isTA 
c up Pin5isRTS 

down Pin4isRTS 
d up Pin4isCTS 

down Pin5isCTS 
e up Pin6isTrue 

down Pin 20 is True 
f up DCD is True, Pin 8 is True 

down Pin8isDCD 

~Uj 
_dces UC 

I 
C87 

~ --c:J- Ji 

~ 
u 

~ 
. . . . . 

F U28 Kl 
fedcba 

Figure 1.7.2 RS423 Jumpers as Supplied from 
the Factory. 
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Replacing the 1/0 board is the reverse of removal. In doing 
so take care not to damage the GPIB cable when inserting 
the board and remember to press the plug fully home in the 
1/0 board. 

In addition to the connections it is possible to set the baud 
rate, the parity, handshake and echo and prompt. These 
can all be set through the menu described in Section 2.8. 

The instrument is supplied with the following set-up: 9600 
baud; eight bits; no parity; and two stop bits. Once changed 
through the menu system the new setting will be the power
on default set-up. 

1.8 COMMUNICATION VIA GPIB/RS423 
The GPIB and RS423 interfaces are options. Either the 
GPIB or RS423 communication ports may be used to link 
the 4070 series instruments with a host computer. Although 
the two ports are electrically different, the communication 
format is essentially the same in either case. There are cer
tain differences in the method of terminating a message or 
data block transmitted, owing to the fact that the parallel 
GPIB port has a dedicated signal line associated with flag
ging the end of a data transfer. The difference in this respect 
are described in 'Blocks' below. Apart from the introduc
tory paragraphs below, the following section is equally 
applicable both to GPIB and RS423 operation. 

GPIB (IEEE-488) 
This is a versatile parallel bus interface allowing fast com
munication between a host computer and up to 30 peripher
als. It is based on a controller/talker/listener structure 
whereby the host computer (usually the controller) com
mands various peripherals to 'talk' or 'listen' according to 
the desired path of data flow. An addressing scheme per
mits each peripheral to be referred to uniquely. Users 
unfamiliar with GPIB may wish to refer to Appendix 1. 

There are three main modes available when using GPIB: 

Local The operator has full control of the instrument via the 
front panel. The 4070 may be il'terrogated but not 
manipulated in any way by the host computer. 

Remote All of the 4070 GPIB commands can be used when 
in this mode. The only front panel button still opera
tive is the Abort button, which returns the instrument 
to local mode. 

Local Lock Out This is an extension to remote mode. When 
the instrument is placed in this state the operator has 
no control from the front panel. 

GPIB and RS423 Command Syntax 
The commands of the 4070 are simple and English-like. 
Where necessary, mnemonics have been used to replace 
large words or text. To enable the user to send more reada
ble commands, spaces may be inserted freely within the 
commands. All spaces will be ignored except with the TXT 
command. 
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Strings 
A string is the smallest complete message that can be sent 
over the bus. 

e.g. "HSA=5E+3" 

Commas may be used as separators within a string and 
semi-colons can be used to separate strings from each other. 

e.g. "HSA=5E+3;ST1=1,2,3 ..... " 

A string may contain only ASCII characters, except binary 
blocks (see later). The space, character codes above 127 
(decimal) and control codes other than line feed will be 
ignored. 

Numbers 
Numbers that appear in commands must conform to certain 
conditicns: 

1. 

2. 

3. 

4. 

the number must contain less than 20 characters; 

the mantissa must be an integer, i.e. it must not con-
tain a decimal point; unless it is in the form 0.5E-3; 

the mantissa may contain a sign (+/-); + will be 
assumed if none is specified; 

the exponent is optional; if included it must be pre
ceeded by an 'E'; 

5. the exponent may contain a sign; if omitted + is 
assumed 

Blocks 
The buffer of the 4070 is of limited size: when large data 
transfers are being carried out it is necessary to break them 
into smaller groups, or blocks. Differences arise here bet
ween RS423 and GPIB working. RS423 accepts <Cr> and <If> 
as terminators in different combinations. The GPIB port 
does the same, but in addition, the dedicated EOI (End Or 
Identify) bus line may be used. This line can be asserted 
with the final character of a transfer to signify end of trans
mission (as opposed to end of block). In the 4070 this is 
optional, the command EOI being used to enable or disable 
the use of this line. Block termination codes available for 
both ports are as follows (reference to EOI clearly relate 
only to GPIB working): 

As separator between blocks: 
1. <Cr> <If> 
2. <if> without EOI asserted. 

As final block terminator: 
3. <Cr> <if>, EOI asserted with <If>. 
4. <If> with EOI (if EOI =ON has been set). 
5. <If> without EOI (if EOI =OFF has been set). 

Records 
A record is a group of one or more command strings. The 
strings will be separated by semi-colons within the record. 
Records are separated in the same way as blocks and there
fore the final record must be terminated by methods 3, 4 or 
5 above. 
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The simplest form of record has a single string and is termi
nated by a <If> with EOI. 

e.g. "HSA=5E-3 <If>" EOI asserted with <If> 

If a record (or a block) exceeds 82 characters, the command 
interpreter will process the record as far as it can. 

Each complete command string within the 82 character 
group will be executed, though an error message may be 
returned if part of a further command string occurs at the 
end of the buffer. This command will however be correctly 
executed once it has been received complete. 

Command Types 
There are three types of command: 

Interrogative This is a request for information about instru
ment status or for the contents of a memory to be 
tran:.mitted. 

Assertive These commands request a change in one of the 
settings or memory of the instrument. They are only 
valid when in Remote or Local Lock Out mode. They 
have the form 'parameter= setting'. 

Direct Action Assertive These commands have a direct 
action rather than changing a setting. They are only 
valid in Remote and Local Lock Out modes. 

Service Requests 
Service requests are generated by the 4070 to inform the bus 
controller that some event or problem has occurred. These 
have no effect upon the instrument and may be ignored. In 
response to a serial poll or the SRQV command the 4070 
will supply a number. This has the meaning given in Table 
1.8.1. 

Table 1.8.1 Service Requests 

SRQNo. 

0 
74 
81 
96 
98 
99 

100 
101 
102 
103 
104 
105 

Meaning 

Ok 
Completed 
ETS Acquiring 
Invalid command 
SRO stack overflow 
Command buffer overflow 
Selection failure 
Not allowed when Local 
Syntax error (parameter field) 
Number out of range 
Length error (bulk transmissions) 
Checksum error 

Sending and Receiving Stores 
There are a few points to note when transferring data from 
the display trace stores and the reference memory stores. 
The data may exceed the host computers' buffer size, and 
may also require a considerable amount of time to transfer 
(particularly using RS423 at a low baud rate). 
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The data stream length may be reduced by breaking the 
data into blocks (though this is not permissible with binary 
transfers - see later), separated and terminated as 
described above. Data points are separated by commas. 
Note that when mass data is sent to the instrument, the size 
of the block is unimportant and the value of BLL (see com
mand list) need not correspond with it. 

Careful choice of numeric base (NB) can reduce transfer 
time: 

Decimal- for simple entry such as to BASIC 
machines. 

Binary- for maximum speed (GPIB only). 

Octal/Hexadecimal - faster than decimal and simpler to 
handle than binary. 

When mass data is sent to the 4070, the numeric base is 
deduced from the header (see later) and need not corres
pond to the current setting of NB. 

If EOI is sent with any character, the instrument will inter
pret this as meaning the transfer is terminated (unless the 
command EOI=OFF has been received). 

The format of the transmitted data is the same as that of the 
received data; thus the store can be read, saved and 
returned at some later date. 

Mass Data Format 
Mass data transfers have three parts: 

1. A header which is specific to the command, e.g. 
'TRClA='. 

2. A numeric base specifier: 
#B- Binary 
#0-0ctal 
# H - Hexadecimal 
None required - Decimal 

3. The data points themselves. 

Binary Data Transfers 
Sending data in this format is the quickest method: only 
1022 bytes are required. In this base the data is not blocked. 
This mode is not available via RS423 interface. 
The format is: 
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'TRClA=#BNNdddddd ....... dddddCC<cr><lf>' 

Where: 
#Bis the binary, numeric base identifier; 

NN is a two-byte byte count of the following data 
where the checksum is transmitted high byte first. 
For a full store dump the value is 3F2H bytes. 

dddd ..... dddd are the 1008 8-bit binary data points. 

CC is the two byte checksum transmitted high byte 
first. The checksum is the sum of all the data bytes 
ignoring the overflows. 
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If the transmitted value of NN is incorrect, service request 
'length error' is sent and the command terminated. If the 
checksum is incorrect then the 'checksum error' service 
request is generated but all the data points will have been 
loaded into the store. 

The following example BASIC program builds up a string 
containing the header, length, data and checksum for a 
sample waveform, in this case four ramps. Output of the 
string to the instrument over GPIB or RS423 has not been 
included as this is dependent upon the computer used. 

10 DIM A$(1500', 
20 C=O !initialise the checksum 
30 A$="TRC1A=#B" 
40 A$=A$&CHR$(3)&CHR$(242) 
50 !append header, identifier and length 
60 FOR I=O to 1007 !1008 data points 
70 X=I MOD 256 !generate a ramp 
80 A$=A$&CH~$(X) , 
90 C=(C+X) MOD 65536 !update the checksum 

lOONEXTI 
110 A$=A$&CHR$(C DIV 256) !checksum high byte 
120 A$=A$&CHR$(C MOD 256) !checksum low byte 
130 A$=A$&CHR$(13) !append <Cf> 
140 A$=A$&CHR$(10) !append <If> 
150 !now send the string 

Decimal Data Transfers 
In this format numbers are sent in ASCII decimal with lead
ing zeros suppressed. This results in transmissions of vari
able length. The format is as follows: 

1. The appropriate header is followed by 1008 decimal 
numbers sepaiated by comma or <CT><lf>. 

2. Numbers are in the range -128 to + 127 with zero 
corresponding to the centre of the screen and -128 
the bottom. 

3. Leading zeros are suppressed on output but are 
acreptable on input. 

4. 

5. 

6. 

7. 

8. 

Leading'+' is suppressed on output but is acceptable 
on input. Plus is assumed if no sign is present. 

Decimal points or exponents are not accepted. 

<Cr><lf> is output to separate blocks. 

Data can be separated by either <Cr><lf> or commas. 
Block length is irrelevant when transmitting data to 
the instrument. 

Transmission is terminated when either EOI is 
received, if selected, or 1008 data bytes have been 
received, or <If> alone is received. 
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Octal Data Transfers 
Octal numbers are transmitted in ASCII coded Octal, the 
format is as folows: 

1. 

2. 

3. 

4. 

The header is followed by 1008 three character octal 
numbers separated by commas or <Cr><lf>. 

The numbers are unsigned and in the range 000 to 
377, with 000 corresponding to the bottom of the 
screen. 

Leading zeros are transmitted but suppression is 
acceptable on the input. 

Numbers 6 through 8 under the heading 'Decimal 
Data Transfers' also apply. 
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Hexadecimal Data Transfers 
Hexadecimal numbers are sent in ASCII as two Hex digits. 
The format is as follows: 

1. 

2. 

3. 

4. 

The header followed by 1008 two character hexadec
imal numbers separated by commas or <Cr><lf>. 

The numbers are unsigned and in the range 00 to FF 
with 00 corresponding to the bottom of the screen. 

Leading zeros are transmitted but suppression is 
acceptable on the input. 

Numbers 6 through 8 under the heading 'Decimal 
Data Transfers' also apply. 
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GPIB/RS423 COMMANDS 

Conventions used in this section 
•Cr> the carriage return control code. 
elf> the line feed control code. 
[ ] denotes one of a set of options. 

Section 1 

Example: 

ADD12=[0N] or [OFF) 

Meaning: when you are asserting this command 
there are two options: 

EOI stands for End Or Identify. (GPIB signal line) 
ADD12=0N 
or 
ADD12=0FF 

GPIB/RS423 Command Summary 
Key to the Command Summary: 

A Assertive 
I Interrogative 
D Direct Action Assertive 
Command rarameter 

ADD12 

ADD34 

ALL 
ARM 
AUTCAL 

AVRG 
AUTSET 
BL 
BLL 
BWLIM 

CALBAL 
CCAL* 
CH* 

CSRHP 
CSRTR 

CSR VP 
DATMH 
DATMV 
DISPLAY 

EOI 

GLD ET 

GRATYP 

HE 
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ON 
OFF 
ON 
OFF 

f.NABLE 
DISABLE 
FORCE 
number 

number 
number 
OFF 
20 

ON 
OFF 
number 
lA 
1B 
2A 
2B 
OFF 

number 
number 
TRACE 
MENU* 
ON 
OFF 
OFF 
MAX 
MIN 
MAXMIN 
SOLID 
BROKEN 
1 
2 
5 
10 
20 

denotes a reply by the instrument to an interroga
tive command. 

number Where used this means a number is taken as the 
argument of the command. 

Function 

Add Channels 1 and 2 

Add Channels 3 and 4 ( 4074 only) 

Machine Status 
Arm the Instrument 
Enable/Disable auto cal function 

Averaging 
Auto Setup 
Block Length 
Block Length 
Bandwidth Limit 

Force Amplifier Balance correction 
Cursor Calculations 
Channel Selection 

Cursor, Horizontal Position 
Cursor Trace Selection 

Cursor, Vertical Position 
Hor. Datum Position 
Vert. Datum Position 
Display menu or trace 

End or Identify 

Glitch Detect 

Graticle type 

Horizontal Expansion 

Type 

A,I 

A,I 

I 
D 
A,I 

A,I 
D 
A,I 
A,I 
A,I 

D 
I 
A,I 

A,I 
A,I 

I 
A,I 
A,I 
A,I 

A,I 

A,I 

A,I 

A,I 
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HELLO Hello Message 
HELP Command List 
HMOD A Horizontal Mode A,I 

B 
ALTB 

HOLD* ON Channel Hold A,I 
OFF 

HS[A][B) number Horizontal Scaling A,I 
INT DOT Interpolation A,I 

DOTJ 
LIN 
SINE 

INV* ON Channel Invert A,I 
OFF 

LOCK ON Hold all Channels A,I 
OFF 

MOOE ROLL Acquisition Mode A,I 
REFR 
XY 
PTR 

MSAV* Save Machine Setup 
MSTX* data field Transmit Machine Setup A,I 
NB BIN Number Base A,I 

OCT 
HEX 
DEC 

PBG* xl Probe Gain A,I 
xlO 
xlOO 

PH- Phase Shift -ve D 

PH+ Phase Shift +ve D 

PLOT Start Plot D 

PLRT 0.005 Plot Rate (DIVS/SEC) A,I 
0.01 
0.05 
0.1 
0.5 
1 
5 
10 
EXTERNAL 

PLTDST GPIB Plot Destination A,I 

ANSGL 
ANDL 
PRNT 
SRL 

PLTGT ON Plot Graticule A,I 

OFF 

PLTMD AUTO Plot Mode A,I 
SNGL 

PLTR ON Plot Traces Only A.I 
OFF 

RCLMS* Recall Machine State D 
REFM* mass transfer Reference Store Transfer A,I 

TRClA 
TRClB 
TRC2A 
TRC2B 

REL Release D 
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RM*HS number Reference Trace Hor. Scaling A.I 
RM*VS [-][•]number[-] Reference Trace Vert. Scaling A,I 
RPBG * Remote Probe Gain I 

I 
2 
3 
4 
5 
6 
7 
8 

RTPL 0.1 Rate of Plot (SEC/DIV) A.I 
0.2 
1 
2 
10 
20 
100 
200 
EXTERNAL 

SHFf number Horizontal Shift A,I 
SRQV Service Request Value I 
STAT Acquisition Status I 
TD ELA number Trigger A Delay by Time A,I 
TDELB number Trigger B Delay by Time A,I 
TEVNT number Trigger Delay by Events A,I 
TGAAUT ON Auto trigger A,I 

OFF mode on or off 
TL[A][B] number Trigger Level A,I 
TOF TOF* Trace on off status I 

TO Fl A A.I 
TOF2A 
TOF3A 
TOF4A 
TOFlB 
TOF2B 
TOF3B 
TOF4B 

TRGC[A](B] DC Trigger Coupling A,I 
AC 
ACLP 
ACHP 
DCLP 
TVL 
TVF 

TRGMD[A][B] A Trigger Mode A,I 
B 
ADIVN ATrig+N 
BGAT_ADELN B gate A delayed by NxB 
AGATB AgatedbyB 
BDELN B delayed by NxB 
BGAT_ADIVN B gated by A Trig + N 

TRC*A mass transfer Display Trace Transfer A,I 
REFMl 
REFM2 
REFM3 
REFM4 
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TRC•B mass transfer Display Trace Transfer A,I 
REFMl 
REFM2 
REFM3 
REFM4 

TRHS(A][B) number Hor. Trace Scaling A,I 
TRVS(A](B) [-][>]number[-] Vert. Trace Scaling A,I 
TS(A][B] CHI Trigger Source A,I 

CH2 
EXTA 
EXTB 
LINE 

TSL(A](B) MINUS Trigger Slope A,I 
PLUS 

TXT• "string" On Screen Text A,I 
vc• AC Vertical Coupling A,I 

DC 
GND 

VG• number Variable Gain A,I 
vp• number Vertical Position A,I 
VPS[A][B) number Post Storage Shift A,I 
VS* (-][>]number[-] Vertical Scaling A,I 
WIND number ,number Trace Window A,I 
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Function: Add Channels 1 and 2 

Type: 

Syntax: 

Assertive, Interrogative 

ADD12 
ADD12=(0N] or (OFF] 

Explanation: This command causes input channels 1 and 2 
to be added together before being digitised. The resulting 
trace is placed in the Channel 1 store. 

Examples: ADD12 
'ADD12=0N' (4070 response) 
ADD12=0FF 

See also: Section 2.4 

Function: Add Ch::nnels 3 and 3 (4074 only) 

Type: Assertive, Interrogative 

Syntax: ADD34 
ADD34 = (ON] or (OFF] 

Explanation: This command input channels 3 and 4 to be 
added together before being digitised. The resulting trace is 
placed in the chan·Kl 3 store. 

Examples: ADD34 
'ADD34 =ON' (4074 response) 
ADD34= OFF 

See also: Section 2.4. 

Function: Complete Machine Status 

Type: Interrogative 

Syntax: ALL 

Explanation: This causes the complete state of the instru
ment to be output as though the relevant interrogatives had 
been sent. Its response will be a number of strings each 
separated by';', if the block length is non-zero then each 
block will be separated by <CT><lf> with EOI, if selected, set 
on the final <If>. 

Example: ALL 
'ADD12=0N; ..... ;WIND=0,1007<cr><lf>' 

See also: HELP 

Function: Ann 

Type: Direct Action Assertive 

Syntax: ARM 

Explanation: This command produces the same effect as 
pressing the front panel S/Shot button. 

Service request 74 will be generated when the instrument 
has been armed. If, for some reason, the trace cannot be 
captured, service request 100 will be generated. 

Notes: It is not possible to arm the instrument with this com
mand if" 

1. LOCK is on; 

2. All the traces are in hold; 

3. The instrument is in LOCAL; 
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4. The instrument is in menu mode. 

See also: Section 1.5 

Function: Autocal 

Type: 

Syntax: 

Assertive, Interrogative 

AUTCAL 
AUTCAL = [ENABLE] or [DISABLE] or 
[FORCE] 

Explanation: Autocal performs a regular adjustment cycle 
on the CCD in the acquisition system and also balances the 
Y-amplifier. This can be controlled remotely eg. to avoid 
the function coinciding with a timed measurement process. 
Note that if the function is removed for extended periods 
the trace may become noisy particularly on fast timebase 
speeds. 

Function: Averaging 

Type: 

Syntax: 

Assertive, Interrogative 

AVRG 
A VRG=number 

Explanation: It is possible for the 4070 to continuously cap
ture traces and the new trace is added to the old and the new 
trace is weighted by the factor. When A VRG is set to 1 then 
the feature is disabled. The allowable options are: OFF, 2, 
4, 8, 16, 32, 64, 128 and 256. 

Examples: A VRG 
'A VRG=4' ( 4070 response) 
AVRG=128 

Note: If this feature is used with Max-Min then the results can 
be unpredictable. Averaging cannot be performed in roll 
mode. 

See also: Section 2.4 

Function: Auto Setup 

Type: Direct Action Assertive 

Syntax: AUTSET 

Explanation: This command produces the same effect as 
pressing the Auto Setup button on the front panel. 

See also: Section 1.1 

Function: Block Length 

Type: Assertive, Interrogative 

Syntax: BL 
BLL 
BL=number 
BLL=number 

Explanation: This command defines the length of the blocks 
used during bulk transmissions. Its default state is zero, 
which selects infinite length blocks. Values from 0 to 256 
may be used. Apart from zero these specify the maximum 
number of characters that will be sent before a <Cr><lf>. 
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Examples: BLL 
'BLL=O' (4070 response) 
BL=73 

Notes: The number specified is the maximum number of 
characters that will be sent before <Cr><lf>. If leading zero sup
pression (and numberic base= decimal) is used each block 
may be of different length. 

Function: Bandwidth Limit 

Type: Assertive, Interrogative 

Syntax: BWLIM 
BWLIM=[OFF) or [20) 

Explanation: This command allows the bandwidth limit of 
the 4070 to be set or interrogated as OFF or 20MHz. 

Examples: BWLIM 
'BWLIM=OFF' (4070 response) 
BWLIM=20 

See also: Section 2.4 

Function: Force Amplifier Balance Correction 

Type: Direct Action Assertive 

Syntax: CALBAL 

Explanation: When this command is received, the 4070 is 
forced to carry out a calibration of the Y amplifier offsets. 
When the calibration is complete, a SRQV =74 is returned. 

Example: CALBAL 

See also: Section 2. 9 

Function: Cursor Calculations 

Type: 

Syntax: 

Interrogative 

CCAL 

Explanation: This command returns the trace and voltage 
and time differences corresponding to tbe positions of the 
cursor and datums. If a keypad is installed then the current 
keypad calculation results are returned instead. 

Example: CCAL 
'CCAL=TRIA:7.261:38.25' (4070 response) 

Note: If the cursors are not selected when this command is 
issued service request JOO will be generated. 

See also: Section 1. 6 

Function: Channel Selection 

Type: Assertive, Interrogative 

Syntax: CHI 
CH2 
CH3 
CH4 
CH* 

t 4074 only 
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CHl=[ON) or [OFF) 
CH2=[0N) or [OFF) 
CH3=[0N) or [OFF) 
CH4=[0N) or [OFF) 
CH*=[ON) or [OFF) 

Explanation: Switches on or off any of the vertical channels. 
CH* returns the status of the channels or switches them on 
or off. 

Examples: CHl=ON 
CH2 
'CH2=0FF' (4070 response) 

See also: Section 1.2 

Function: Cursor, Horizontal Position 

Type: Assertive, Interrogative 

Syntax: CSRHP 
CSRHP=number 

Explanation: In its assertive form this command moves the 
cursor to the specified horizontal position on the screen. 
The range is 0 to + 10.07, zero being the left-hand edge of 
the screen and 10.07 being the right-hand edge. 

Examples: CSRHP=S 

CSRHP 
'CSRHP=3.7' (4070 response) 

Seealso: DATMH, DATMV, CSRVP, Section 1.6 

Function: Cv.rsor Trace Selection 

Type: Assertive, Interrogative 

Syntax: CSR TR 
CSRTR=[lA), [lB), [2A), [2B), [3A), [3B), 
[4A), [4B), or [OFF) 

Explanation: This command moves the cursors to the 
specified trace, or indicates on which trace they will appear 
when they are selected. If OFF is sent then the cursors will 
be switched off. 

Examples: CSRTR=lA 

CSR TR 
'CSRTR=2A' (4070 response) 

Note: Cursors can only be moved to a trace that is currently 
being displayed. 

See also: Section 1.6 

Function: Cursor, Vertical Position 

Type: Interrogative 

Syntax: CSR VP 

Explanation: The vertical position of the cursor is deter
mined by its position on the selected trace. This has a range 
of +/-4.48 screen divisions, zero being the centre of the 
screen and +4 the top of the grid. 
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Examples: CSRVP 
'CSRVP=4.l' (4070 response) 

See also: DATMH, DATMV, CSRHP, Section 1.6 

Function: Time Datum Position 

Type: 

Syntax: 

Assertive, Interrogative 

DATMH 
DATMH=number 

Explanation: In its assertive form this command moves the 
time datum cursor to the specified position on the screen. 
The range is 0 to + 10.07, zero being the left-hand edge of 
the screen and 10.07 being the right-hand edge. 

Examples: DATMH=9.4 

DATMH 
'DATMH=3.7' (4070 response) 

See also: DATMV, CSRHP, CSRVP, Section 1.6 

Function: Voltage Datum Position 

Type: Assertive, Interrogative 

Syntax: DATMV 
DATMV=number 

Explanation: In its assertive form this command moves the 
voltage datum cursor to the specified position on the 
screen. The range is +/-4.48, zero being the centre of the 
screen and +4 being the top of the grid. 

Examples: DATMV =0.5 

DATMV 
'DATMV=l.35' (4070 response) 

See also: DATMH, CSRHP, CSRVP, Section 1.6 

Function: Display Menus or Traces 

Type: Assertive, Interrogative 

Syntax: DISPLAY 
DISPLA Y=(TRACE] or (MENU]( number] 

Explanation: This command controls whether traces or 
menus are displayed. If menus are chosen then this is 
accompanied by the menu number: 

MENUO - Master Menu 
MENUl - Status Menu 
MENU2 - Trigger Menu 
MENU3 - Display Menu 
MENU4 - Help Menu 
MENUS - Save and Recall Setup Menu 
MENU6 - Plot Menu 
MENU7 - I/O Interfaces Menu 
MENUS - TV and Special Functions Menu 

The trace display consists of those traces selected by CH* 
command. 

32 

Examples: DISPLA Y=MENU4 

DISPLAY 

Section 1 

'DISPLA Y=TRACE' (4070 response) 

See also: CH*, Section 2.1 

Function: End or Identify 

Type: 

Syntax: 

Assertive, Interrogative 

EOI 
EOl=(ON] or (OFF] 

Explanation: This command affects only the GPIB inter
face. When EOI is asserted this indicates the end of the pre
sent trn:<smission. If EOI=OFF then EOI will be ignored if 
assertec. EOI =ON is the default at power on. 
(See 'Blocks' Section 1.8). 

Examples: EOI=OFF 

EOI 
'EOl=OFF' (4070 response) 

Functicn: Glitch Detect 

Type: Assertive, Interrogative 

Syntax: GLD ET 
GLDET=(OFF] or (MAX] or (MIN] 
or(MAXMIN] 

Explanation: This command allows the glitch detector of 
the 4070 to be configured as if from the menu. 

Examples: GLDET 
'GLDET=OFF' (4070 response) 
GLDET=MAXMIN 

See also: Section 2.4. 

Function: Alter Graticule Type 

Type: 

Syntax: 

Assertive, Interrogative 

GRATYP 
GRATYP=(SOLID] 
GRATYP=[BROKEN) 

Explanation: This command allows the graticule to be plot
ted either SOLID or BROKEN. 

Example: GRATYP=[SOLID) 
GRATYP 
'G RA TYP= [SOLID)' ( 4070 response) 

Function: Horizontal Expansion 

Type: Assertive, Interrogative 

Syntax: HE 
HE=[l], [2], [5), [10) or [20) 

Explanation: This command allows the present X magnifi
cation to be interrogated or a new value set. This works in 
the same way as the front panel buttons X Mag ON and X 
Mag 2•20, although this one command can perform both 
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functions. There are five possible options, xl or OFF, x2, 
x5, xlO and x20. 

Examples HE=5 
HE 
'HE=l' (4070 response) 

Notes: In the same way as the front panel buttons, HE 
expands the trace around the present centre of the screen. 

See also: HSA, HSB, INT, Section 1.3 

Function: Rel;,, Message 

Type: Interrogative 

Syntax: HELLO 

Explanation: This command returns the message 'Gould, 
4071, Software issue no.', 'Gould, 4072, Software issue no.' 
or 'Gould, 4074, Software issue no.' 

Function: Command List 

Type: 

Syntax: 

Interrogative 

HELP 

Explanation: When this command is issued the 4070 
responds with a list of all the allowable command names. 

See also: ALL 

Function: Horizontal Mode 

Type: Assertive, Interrogative 

Syntax: HMOD 
HMOD=[A], [B] or [ALTB] 

Explanation: This command sets or interrogates the hori
zontal mode of the instrument. There are three modes: 

A A timebase traces only; 

B B timebase traces only; 

AALTB A ALTemate B. Dual timebase mode: 
the 4070 alternately captures traces on 
the A then the B timebase ranges. 
Timebase A captures traces into stores 
lA and 2A, timebase B captures into 
stores lB and 2B. 

Examples: HMOD=ALTB 

HMOD 
'HMOD=B' (4070 response) 

See also: Section 1.3 

Function: Channel Hold 

Type: Assertive, Interrogative 

Syntax: HOLDl 
HOLD2 
HOLD3 (4074 only) 
HOLD4 (4074 only) 
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HOLD* 
HOLDl=[ON] or [OFF] 
HOLD2=[0N] or [OFF] 
HOLD3=[0N] or [OFF] (4074 only) 
HOLD4=[0N] or [OFF] (4074 only) 
HOLD*=[ON] or [OFF] 

Explanation: In its assertive form this command can hold or 
release any of the channels, or all channels simultaneously 
with HOLD*. This action is the same as the front panel 
channel hold buttons. 

Examples: HOLD*=ON 

HOLDl 
'HOLDl=OFF' (4070 response) 

See also: LOCK, Section 1.5 

Function: Horizontal Scaling 

Type: Assertive, Interrogative 

Syntax: HSA 
HSA=number 
HSB 
HSB=number 

Explanation: The horizontal scaling, or timebase, can be set 
with this command. The range is 20ns per division to 20s per 
division, in 1, 2, 5 steps. HSA sets or reads the A timebase 
whereas HSB sets and reads the B timebase. 

Examples: HSA=SE-3 

HSB 
'HSB=lE-6' (4070 response) 

See also: HE, HMOD, Section 1.3 

Function: Interpolation 

Type: Assertive, Interrogative 

Syntax: INT 
INT=[DOT], [DOTJ], [LIN] or [SINE] 

Explanation: There are four choices for interpolation on the 
displayed traces: 

1. DOT Dots only: when in expanded mode thc::se will 
be quite visible. This mode is called 'OFF' on 
the display menu; 

2. DOTJ Dot join: the individual dots are joined by faint 
straight lines. This mode is called 'NORMAL' 
on the display menu; 

3. LIN Linear interpolation: extra dots are added to 
make straight lines between the existing sam
ple points; 

4. SINE Sine interpolation: extra dots are added bet
ween the existing samples using sine curves of 
best fit. 

Examples: INT=LIN 

INT 
'INT= SINE' (4070 response) 
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Notes: The interpolation modes are particularly useful on 
expanded traces where the individual samples start to 
become visible. LIN and SINE 'invent' extra points which 
were not part of the captured trace and this should be borne 
in mind when making measurements on expanded traces. 

See also: HE, Section 2.4 

Function: Channel Invert 

Type: Assertive, Interrogative 

Syntax: INVl 
INV2 
INV3 (4074 only} 
~;'-IV4 (4074 only) 
INV* 
INVl=[ON) or [OFF) 
INV2=[0N) or [OFF) 
INV3=[0N) or [OFF) (4074 only} 
INV4=[0N) or [OFF) (4074 only) 
INV*=[ON) or [OFF) 

Explanatic"' In its assertive form this command controls 
whether the channels are displayed in their normal or 
inverted modes. /NV* can be used to control all channels 
simultaneously, or interrogate them together. 

Examples: INVl=ON 

INV* 
'INVl =ON ;INV2=0FF' 

See also: Section 1.2 

Function: LOCK, Hold All Channels 

Type: 

Syntax: 

Assertive, Interrogative 

LOCK=[ON) or [OFFj 

Explanation: When LOCK is asserted all channel traces are 
held, even if part way through an acquisition. The action of 
this command is exactly the same as the Hold button on the 
front panel. 

Example: LOCK=ON hold all traces 

See also: HOLD, Section 1.5 

Fimction: Acquisition Mode 

Type: Assertive, Interrogative 

Syntax: MODE 
MODE=[ROLL), [REFR], [XY] or [PTR) 

Explanation: There are four capture modes on the 4070: 
1. ROLL Chart recorder mode: the data comes in from 

the right-hand side of the screen and travels to 
the left-hand side, even in the absence of a trig
ger. This is only valid at timebase ranges slower 
than 20ms/div. At faster ranges REFR and 
ROLL are indistinguishable. 
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2. REFR Refresh mode: data is plotted from left to right 
across the screen. after a valid trigger is 
received. 

3. XY XY mode: Channel 1 is displayed as the X or 
horizontal part of the trace and Channel 2 as 
the Y or vertical part. In 4074, Channels 3 and 
4 are also displayed as the vertical part. 

4. PTR Pre-Trigger Roll: this mode is a combination of 
ROLL and REFR in that any part of the trace 
that was captured before the trigger point will 
behave like ROLL while the rest will be 
refreshed. In the same way as ROLL, this is 
only valid on timebase ranges slower than 
20ms/div. 

Examples: MODE=XY 

MODE 
'MODE=PTR' (4070 response) 

See also: Section 2.4. 

Function: Save Machine Setup 

Type: Direct Action Assertive 

Syntax: MSA Vl 
MSAV2 
MSAV3 
MSAV4 

Explanation: This command provides the same function as 
the save part of the Save and Recall Setup Menu. When this 
command is asserted the present machine setup is saved 
into the specified backup memory. 

Example: MSA Vl 

See also: MSTX*, RCLMS, Section 2.6 

Function: Transmit Machine Setup 

Type: Assertive, Interrogative 

Syntax: MSTXl 
MSTX2 
MS'fX3 
MSTX4 

Explanation: The data sent by this command is a series of 
numbers that have no decipherable meaning. They can be 
used to extend the number of saved machine setups. The 
format of the numbers is controlled by NB and BLL. 

Example: MSTX3 
'MSTX3= data field <Cr><lf>' 

See also: MSA V*, RCLMS, Section 4.6 



Operation 

Function: Number Base 

Type: Assertive, Interrogative 

Syntax: NB 
NB=[BIN], [OCT], [HEX] or [DEC] 

Explanation: This command specifies the number base used 
during bulk data transfers. There are four options: 

1. BIN Binary: each byte transferred represents the 
data for one sample. This is the fastest transfer 
mode. The range is from OOOOOOOOB (bottom 
of the screen) to llllllllB (top of the screen); 
the centre is given by lOOOOOOOB. Not available 
via RS423. 

2. OCT Octal: each data sample is sent as three 
unsigned octal (base 8) digits. The range is 
0000 (bottom of the screen) to 3770 (top of 
the screen); the centre is given by 2000. 

3. HEX Hexadecimal: each data sample is sent as two 
unsigned hex (base 16) digits. The range is OOH 
(bottom of the screen) to FFH (top of the 
screen); the centre is given by 80H. 

4. DEC Decimal: each data sample is sent as a signed 
decimal number. The range is -128 (bottom of 
the screen) to + 127 (top of the screen); the 
centre is given by 0. This is the slowest transfer 
mode. 

Examples: NB=OCT 

NB 
'NB= DEC' (4070 response) 

Notes: The number base defaults to decimal (DEC) on 
power up and the selected number base is used for transmit
ted data, the numeric base for receive data is specified in the 
header of the bulk transfer. Any numbers received outside 
the range for the chosen number base will generate a service 
request 103. 

See also: BL, BLL, TRC* A, TRC*B, REFM* 

Function: Probe Gain 

Type: 

Syntax: 

Assertive, Interrogative 

PBGl 
PBG2 
PBG3 (4074 only) 
PBG4 (4074 only) 
PBG* 
PBGl=[xl], [xlO] or [xlOO] 
PBG2=[xl], [xlO] or [xlOO] 
PBG3=[xl], [xlO] or [xlOO] 
PBG4=[xl], [xlO] or [xlOO] 

Explanation: The sense ring on the input channel BNC's 
allows the 4070 to determine what kind of probe is con
nected to the input. There are three possible types: xl, xlO 
and xlOO. The command returns the gain of the probe pre
sently connected to the input, unless this command has 
been used to assert it otherwise. The assertive form is used 
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to tell the instrument what sort of probe is in use when 
incompatible ones are connected. 

Example: PBG 1 
'PBGl=xlO' (4070 response) 

Notes: If no probe is being use(l or one without the sense out
put connected then the value returned will be xl. 

See also: RPBG 

Function: Phase Shift 

Type: Direct Action Assertive 

Syntax: PH-
PH+ 

Explanation: When the 'divide by N' function is in use, i.e. 
trigger modes ADIVN and BGAT-ADIVN, these com
mands cause the phase of the captured signal to be 
advanced or retarded. For example, if an input waveform 
has a repetitive pattern every 17 triggers, divide by N would 
be set to 17. This would allow the 4070 to capture the same 
part of the pattern on each acquisition. These commands 
enable the user to capture other parts of the pattern. PH
takes the previous trigger point and PH+ takes the next 
one. 
Examples: PH

PH+ 

See also: TRGMDA, Section 2.3 

Function: Start Plot 

Type: Direct Action Assertive 

Syntax: PLOT 

Explanation: When this command is received the 4070 will 
begin a plot on the selected plot output device. In trace 
mode,the on-screen traces will be plotted. In menu mode, 
the screen text is plotted, except when dual or single chan
nel analog plot is selected. 

Example: PLOT 

Notes: If the plot destination is GPIB, and the plot was 
requested from the front panel, or RS423, the instrument 
transmits data in talk-only mode. GPIB device clear will 
abort the plot. Service request 74 will be generated when the 
plot is complete. 

See also: PLTMD, PLTGT, PLTR, PLTDST, 
PLRT, RTPL, Section 1.7 

Function: Plot Rate 

Type: 

Syntax: 

Assertive, Interrogative 

PLRT 
PLRT=[0.005), [0.01], [0.05), [0.1], (0.5], (1], 
[5], (10] or (EXTERNAL] 
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Explanation: The two analog plot selections, single channel 
analog plot and dual channel analog plot, are for use with 
non-digital plotters. On this sort of plotter the drawing rate 
is not fixed. This command enables the user to set this rate 
to one of the values given above (these are in divisions per 
second). 

Examples: PLRT=5 

PLRT 
'PLRT=0.01' (4070 response) 

See also: RTPL, Section 1. 7 

Function: Plot Destination 

Type: Assertive, Interrogative 

Syntax: PLTDST 
PLTDST=[GPIB], [ANSGL], [ANDL], 
[PRNT] or [SRL] 

Explanation: There are five types of plot output on the 
4070: GPIB, RS423 (SRL), the internal plotter (PRNT), 
single channel analog plot (ANSGL) and dual channel 
analog plot (AND L). This command specifies which device 
will be used when PLOT is asserted. 

Examples: PL TDST=GPIB 

PLTDST 
'PLTDST=PRNT' (4070 response) 

See also: PLOT, Section 1. 7 

Function: Plot Graticule 

Type: 

Syntax: 

Assertive, Interrogative 

PLTGT 
PLTGT=[ON] or [OFF] 

Explanation: On the internal plotter and the two external 
digital plotter modes, GPIB and RS423, it is possible to plot 
the screen graticule. This will not be drawn on either of the 
two analog plot modes. This command does not plot any
thing, it specifies whether the graticule is plotted when the 
front panel Plot bu!ton is pressed or plot is asserted. 

Examples: PLTGT=ON 

PLTGT 
'PLTGT=OFF' (4070 response) 

See also: PL TR, Section 1. 7 

Function: Plot Mode 

Type: Assertive, Interrogative 

Syntax: PL TMD 
PL TMD=[AUTO] or [SNGL] 

Explanation: On the 4070 there are two plot modes, Auto 
and Single. In single mode when plot is asserted, either by 
the front panel button or by the PLOT command, a hard 
copy of the screen display is made on the selected plotter. In 
auto mode when plot is asserted, a hard copy of the screen 

36 

Section 1 

is made on the selected plotter, the instrument performs 
another capture, makes a further hard copy, etc. 

Examples: PL TMD=AUTO 

PLTMD 
'PLTMD=SNGL' (4070 response) 

Note: There are only two ways to stop the instrument once 
AUTO mode is asserted: press Abort on the front panel; or 
send device clear. 

See also: Section 1. 7 

Function: Plot Traces Only 

Type: 

Syntax: 

Assertive, Interrogative 

PLTR 
PLTR=[ON] or [OFF] 

Explanation: On the internal plotter and in the two external 
digital plot modes it is possible to plot traces, the graticule 
and some alphanumerics. When PLTR=ON the graticule 
and alphanumerics will not be plotted, even if PLTGTON. 
In analog plot modes PLTR=OFF is an invalid selection. 
This command determines the format of the plot; it does 
not plot anything directly. 

Examples: PLTR=ON 

PLTR 
'PLTR=OFF' (4070 response) 

See also: PL TGT, Section 1. 7 

Function: Recall Machine Setup 

Type: 

Syntax: 

Direct Action Assertive 

RCLMSl 
RCLMS2 
RCLMS3 
RCLMS4 

Explanation: This command recalls one of the backed-up 
machine setups. These are setups for all the instrument's 
controls, i.e. attenuator settings, timebase ranges, trigger 
source and coupling, etc. 

Example: RCLMS3 

See also: Section 2.6 

Function: Reference Store Transfer 

Type: 

Syntax: 

Assertive, Interrogative 

REFMl REFM5 
REFM2REFM6 
REFM3REFM7 
REFM4REFM8 
REFM* 
REFMl=[Data Field], [TRClA], [TRC2A], 
[TRClB], [TRC2B], [TRC3A], [TRC3B], 
[TRC4A] or [TRC4B] 
REFM2 to REFM8 are identical. 
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Explanation: The reference trace stores of the 4070 can be 
transfered to and from the host computer, or set equal to 
one of the display trace stores. Each store consists of 1008 
data samples, the first data sample being from the left-hand 
edge of the screen and successive samples coming from one 
position further right each time. 

The format of the data field is dependent on the specified 
block length. If BLL=O then this will consist of 1008 num
bers in the specified numeric base followed by <Cr> <If> with 
EOI on the <If>, if asserted. If BLL is non-zero then the data 
fielt• will consist of a number of blocks of data each sepa
rated by <Cr> <If> with EOI (if selected) on the last <If>. The 
numeric base of the data is determined by the NB com
mand. 

The command REFM* can only be used interrogatively and 
has the same effect as issuing the coi:nmands REFMl to 
REFM8 separately. The instrument responds by sending 
the contents of each store in the selected number base. 

It is also possible to copy one of the screen traces into a 
reference store with this command. The screen traces are 
referred to as TRClA, TRClB, TRC2A to TRC4B. 

Examples: REFMl=TRClA 

REFM2 
'REFM2=3,25,89,2, .. ,123,-5,4,6' 

Notes: The format of the transmi(ted data is the same as the 
received data. Additional backup stores can be created in the 
host computer by retaining this data and transmitting it back 
to the instrument at a later date. 

See also: BL, BLL, NB, TRC* A, TRC*B 

Function: Release 

Type: Direct Action Assertive 

Syntax: REL 

Explanation: This command has the same effect as pressing 
the front panel button Continuous. 

Example: REL 

See also: ARM, Section 1.5 

Function: Reference Trace Horizontal Scaling 

Type: Assertive, Interrogative 

Syntax: RMlHS 
RM2HS 
RM3HS 
RM4HS 
RM*HS 
RMIHS=number 
RM2HS=number 
RM3HS=number 
RM4HS=number 

RM5HS 
RM6HS 
RM7HS 
RM8HS 

RM5HS=number 
RM6HS=number 
RM7HS=number 
RM8HS=number 

Section 1 

Explanation: When a reference trace is saved the timebase 
range, or horizontal scaling, is saved with it. This value can 
be changed or interrogated with this command. RM*HS 
allows all the horizontal scalings to be read with one com
mand: its action is the same as issuing the four commands 
RMlHS to RM4HS. The range is 20ns per division to 20s 
per division in 1, 2, 5 steps. 

Examples: RM1HS=200E-3 

RM*HS 
'RMlHS=l; 
RM2HS=5E-8; 
RM3HS=5E-3; 
RM4HS=2E-6 <Cr><lf>' 

Note: When the scaling has been changed to a new value, any 
cursor calculations made afterwards will be based on the new 
value. 

See also: HSA, HSB, Sections 1.3, 2.0 

Function: Reference Trace Vertical Scaling 

Type: Assertive, Interrogative 

Syntax: RMl VS RM5VS 
RM2VSRM6VS 
RM3VSRM7VS 
RM4VSRM8VS 
RM*VS 
RMlVS=[-][>] number[-] 
RM2VS=[-][>] number[-] 
RM3VS=[-)[>] number[-] 
RM4VS=[-][>] number[-] 
RM5VS=[-][>] number[-] 
RM6VS=[-][>] number[-] 
RM7VS=[-][>] number[-] 
RM8VS=[-][>] number[-] 

Explanation: When a reference trace is saved the attenuator 
setting, or vertical scaling, is saved with it. This value can be 
changed or interrogated with this command. RM*VS 
allows all the vertical scalings to be read with one com
mand: its acfion is the same as issuing the commands 
RMlVS to RM8VS. The range is 2mV per division to 5V 
per division in 1, 2, 5 steps. In addition tc the scaling, there 
are three other pieces of information tha! may be specified: 

[-] Trace invert 
[>] Uncalibrated 
[-] AC coupled 

Examples: RMl VS=200E-3 

RM3VS 
'RM3VS=5' (4070 response) 

Note: When the scaling has been changed to a new value, any 
cursor calculations made afterwards will be based on the new 
value. 

See also: TRVS* A, TRVS*B, VS*, Section 1.2 
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Function: Remote Probe Gain 

Type: Interrogative 

Syntax: RPBG* 
RPBGl 
RPBG2 
RPBG3 
RPBG4 
RPBG5 
RPBG6 
RPBG7 
RPBG8 

Explanation: If a trace is stored in a reference memory, this 
command can be used to determine the probe gain tho< was 
in operation when the trace was captured. The comi11and 
can be used for each of the reference memories 1 to 8 indi
vidually, or for all memories by using RPBG*. 

Example: RPBG2 
'RPBG2=x10' (4070 response) 
RPBG* 
'RPBG* =xlO,xlO,xlO,xl ,xlOOO,xlO,xl 
xlOOO' ( 4070 response) 

See also: PBG 

Function: Rate of Plot 

Type: Assertive, Interrogative 

Syntax: RTPL 
RTPL=[O.l], [0.2), [1), [2], [10), 
(20),(100),(200) or (EXTERNAL) 

Explanation: The two analog plot selections, single channel 
analog plot and dual channel analog plot, are for use with 
non-digital plotters. On this sort of plotter the drawing rate 
is not fixed. This command enables the user to set the draw
ing rate in seconds per division. 

Examples: RTPL=2 
RTPL 
'RTPL=0.2' (4070 response) 

Notes: 'F.,1te of Plot' and 'Plot Rate' are reciprocals of each 
other i.e. 

Rate of Plot = 1 
Plot Rate 

See also: PLRT, Section 2. 7 

Function: 

Type: 

Syntax: 

Horizontal Shift 

Assertive, Interrogative 

SHFT 
SHFT=number 

Explanation: The horizontal or X position of the traces can 
be set by this command. The range is +I- 6.00 divisions, 
allowing the ends of the traces to be shifted past the centre 
of the screen. In its interrogative form a returned value of 
zero places the traces nominally in the centre of the screen. 
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Examples: SHFT=-3.14 

SHFT 
'SHFT=2.71' (4070 response) 

Note: Negative numbers move the traces to the left and posi
tive numbers move them to the right. 

See also: HE, Section 1.3 

Function: Service Request Value 

Type: Interrogative 

Syntax: SRQV 

Explanation: When an error is generated in the instrument, 
either through an invalid command being issued or for any 
other reason, a service request is generated. This command 
allows the user to ascertain what the error is and then deter
mine its cause. The service requests are listed below: 

SRQNo. 

0 
74 
81 
96 
99 

100 
101 
102 
103 
104 
105 

Example: 

Meaning 

ok 
completed 
ETS Acquiring 
invalid command 
command buffer overflow 
selection failure 
not allowed when local 
syntax error in parameter field 
number out of range 
length error 
checksum error 

SRQV 
'SRQV=74' (4070 response) 

Note: The last two service request numbers, 104 and 105, are 
only generated by errors in bulk transmissions. 

See also: Section 1. 7 

Function: Acquisition Status 

Type: 

Syntax: 

Interrogative 

STAT 

Explanation: This command allows the user to determine 
which stage the instrument has reached in an acquisition. 
The three states are given below: 

Value State 

ARMD 
TRIGO 
UPDATE 

STORD 

Armed but not yet triggered 
Triggered, acquisition in progress 
Acquisition Complete, but data not yet trans
ferred to trace store. 
Trace acquisition complete. Data in trace 
store. 

Example: ST AT 
'STAT=TRIGD' (4070 response) 

See also: Section 1.5 
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Function: Trigger Delay by Time 

Type: Assertive, Interrogative 

Syntax: TD ELA 
TDELB 
TDELA=number 
TDELB=number 

Explanation: This command allows the present value of the 
trigger 'delay by time' function for timebases A and B to be 
read or changed. The minimum time delay is minus 10.24 
screen divisions, the maximum is given in the table below. 
Negative time delays capture events prior to the trigger 
point (this is called pre-trigger). The amount of pre-trigger 
is expressed as a percentage, i.e. -98 (98% pre-trigger) 
places the trigger point on the right-hand edge ofthe screen 
and 0.0 (0% pre-trigger) places it on the left-hand edge. 
Positive time delay settings capture events after the trigger 
point. and are expressed in seconds. The maximum allowa
ble amount of pre-trigger is 98%. Values greater than 98.0 
will default to 98%. 

Timebase range 

20s/div to O. lms/div 

50µs/div to 50ns/div 

20ns 

Examples: TDEL=-50 

TDEL 

Max.TDEL 

99.9s 

0.99s 

0.40s 

'TEL=O.O' (4070 response) 

See also: TEVNT, Section 1.4 

Function: Trigger Delay by Events 

Type: Assertive, Interrogative 

Syntax: TEVNT 
TEVNT=number 

Explanation: On the 4070 it is possible to delay the start of 
acquisition from arm by a number of trigger events. The 
specified number of trigger events will be required before 
an acquisition can begin. The range is from 1 to 999999. The 
selected trigger mode must be: ADIVN, BDELN, 
BGATA-DELN or BGAT-ADIVN. 

Examples: TEVNT=951 

TEVNT 
'TEVNT=3' (4070 response) 

Note: A trigger event is a valid trigger as determined by the 
trigger source, coupling, level and slope controls. 

See also: TDELA, TRGMDA, Section 1.4 
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Function: Auto trigger mode on or oft' 

Type: Assertive, Interrogative 

Syntax: TGAAUT 
TGAAUT=[ON), [OFF) 

Explanation: This command· allows the auto-trigger circuit 
of timebase A to be turned on or off. Note that no auto-trig
ger circuit exists for timebase B. 

Examples: TGAAUT=ON 
TGAAUT 
'TGAAUT=OFF' (4070 response) 

See also: TRGMDA, TS*, TSL*, Section 1.4 

Function: Trigger Level 

Type: Assertive, In,::rrogative 

Syntax: TLA 
TLB 
TLA=number 
TLB=number 

Explanation: The level controls of the two trigger channels 
can be set or read with this command. The range is -6.00 to 
+6.00. 

Examples: TLA=3.73 

TLB 
'TLB=l.45' (4070 response) 

Note: It is not necessarily possible to relate the trigger level to 
a particular vertical position on the screen display. This is 
due to the effects of pre- and post-storage shift and the 
selected trigger coupling. 

See also: TRGC, TS, TSL, Section 1.4 

Function: Trace On/Off status 

Type: Assertive, Interrogative 

Syntax: TOF* 
TO Fl A 
TOF2A 
TOF3A 
TOF4A 
TO FIB 
TOF2B 
TOF3B 
TOF4B 

Explanation: This command can be used to monitor or set 
the status of the traces. TOF* monitors all traces. Traces 
can be monitored and must be set individually using the 
TOFxA and TOFxB syntax. where x is 1, 2, 3 or 4. 

Examples: TOF2B=Off 
TOF2B 
'TOF2B=Off (4070 response) 
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Function: Trigger Coupling 

Type: Assertive, Interrogative 

Syntax: TRGCA 
TRGCB 
TRGCA=[DC), [AC), [ACLP], [ACHP], 
[DCLP], [TVL] or [TVF] 
TRGCB=[DC), [AC), [ACLP], [ACHP], 
[DCLP], [TVL] 

Explanation: On the 4070 there are seven different types of 
trigger coupling: 

Value 

DC 
AC 

ACLP 
ACHP 
DCLP 

TVL 
TVF 

Meaning 

Direct Coupling 
AC coupling 
AC low pass 
AC high pass 
DC low pass 
TV line 
TV frame 

J• is possible to have any coupling on either of the trigger 
l:!,annels with the exception of TVF which is not available 
on the B channel. 

Examples: TRGCA=TVF 

TRGCB 
'TRGCB=ACHP' (4070 response) 

Note: B TV triggers are obtained from the A trigger source. 

See also: TL*, TS*, TSL *, Section 1.4 

Function: Trigger Mode 

Type: Assertive, Interrogative 

Syntax: TRGMDA 
TRGMDB 
TRGMDA=[A], [ADIVN], 
[BGAT_ADELN], 
[AGATB], [BDELN], [BGAT_ADELN], 
TRGMDB=[A], [B], [ADIVN], [BDELN], 
[BGAT_ADELN], [AGATB], 
[BGAT_ADIVN] 

Explanation: On the 4070 there are eight different trigger 
modes on each timebase. These represent different ways in 
which the trigger signals can be processed before they 
initiate a capture on that timebase. The options are given 
below: 

Value 

A 
B 
ADIVN 
BGAT ADELN 

AGATB 
BDELN 
BGAT ADIVN 

40 

Meaning 

A triggers 
B triggers 
A triggers divided by N 
B trigger gated by the A triggers 
delayed by N events 
A triggers gated by B triggers 
B triggers delayed by N 
B trigger gated by the A 
triggers divided by N events 

Section 1 

A detailed explanation of the action of these trigger modes 
can be found in Section 2.3. 

Examples: TRGMDA=ADIVN 

TRGMDB 
'TRGMDB=B' (4070 response) 

See also: Section 2.3 

Function: Display Trace Transfer 

Type: Assertive, Interrogative 

Syntax: TRC*A 
TRC*B 
TRClA 
TRClB 
TRC2A 
TRC2B 

TRC3A 
TRC3B 
TRC4A 
TRC4B 

TRClA=[Data Field], [REFMl], [REFM2], 
[REFM3], [REFM4], [REFM5], [REFM6], 
[REFM7], or [REFM8] 
TRClB to TRC4B are identical. 

Explanation: The display trace stores can be transferred to 
and from the host computer, or set equal to one of the refer
ence memory stores. Each store consists of 1008 data sam
ples, the first being for the left-hand edge of the screen and 
each successive one from one position further right each 
time. 

The format of the data field is dependent on the specified 
block length. If BLL=O then this will consist of 1008 num
bers in the specified numeric base followed by <Cr> <if> with 
EOI on the <if>. If BLL is non-zero then the data field will 
consist of a number of blocks each separated by <Cr> <if> with 
EOI on the last <if>, if asserted. 

The commands TRC* A and TRC*B can only be used inter
rogatively. These are equivalent to issuing the commands 
TRClA, TRC2A and TRClB, TRC2B respectively, the 
instrument responds with the data from each trace. 

Examples: TRC1A=REFM2 

TRC*B 
'TRC1B=3,20,2,1,0, .... ,34; 
TRC2B=3,50,1,2, .... ,45,6 <cn<if>' 

See also: EOI, REFM*, BL, BLL, NB, WIND 

Function: 

Type: 

Syntax: 

Horizontal Trace Scaling 

Assertive, Interrogative 

TRHSIA 
TRHS2A 
TRHS*A 
TRHSlB 
TRHS2B 

TRHS3A 
TRHS4A 
TRHS3B 
TRHS4B 

TRHS*B 
TRHSIA=number 
TRHSIB=number 
TRHS2A =number 
TRHS2B =number 
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4074only: 
TRHS3A =number 
TRHS3B=number 
TRHS4A =number 
TRHS4B=number 

Explanation: When a display trace is stored the horizontal 
scaling is also stored. This value can be changed or interro
gated with this command. The range is 20ns per division to 
20s per division in 1, 2, 5 steps. TRHS*A interrogates the 
scaling of both the A timebase traces and TRHS*B interro
g-~es both the B traces. 

Examples: TRHS1A=200E-3 

TRHS2B 
'TRHS2B=5E-9' (4070 response) 

Note: When the scaling has been changed the results of any 
cursor calculation will be based on the new value. 

See also: HSA, HSB, Section 1.3 

Function: Vertical Trace Scaling 

Type: Assertive, Interrogative 

Syntax: TRVSlA 
TRVSlB 
TRVS2A 
TRVS2B 
TRVSlA=[-][> ]number[-] 
TRVSlB=[-][> ]number[-] 
TRVS2A=[-][> ]number[-] 
TRVS2B=[-][<]number[-] 
TRVS3A=[-][<]number[-] (4074 only) 
TRVS3B=[-][<]number[-] (4074 only) 
TRVS4A=[-][<]number[-] (4074 only) 
TRVS4B=[-][<]number[-] (4074 only) 

Explanation: When a display trace is stored the vertical scal
ing is also stored. This value can be changed or interrogated 
with this command. The range is 2mV per division to 5V per 
division in l, 2, 5 steps. In addition to the scaling there are 
three other pieces of information that may be specified: 

Trace invert 
Uncalibrated 
AC coupled 

Examples: TRVS1A=5 

TRVS2B 
'TRVS2B=2E-3' (4070 response) 

-0.5- means the trace is AC coupled and invert is on. 
> 10 means the trace is uncalibrated and the sensitivity is gre
ater the lOV per division. 

Note: When the scaling has been changed the results of any 
cursor calculation will be based on the new value. 

See also: VS*, Section 1.2 
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Function: Trigger Source 

Type: Assertive, Interrogative 

Syntax: TSA 
TSB 
TSA=[CHl], {CH2], [EXTA] or [LINE] 
(4072 only) 
TSB=[CHl], [CH2], [EXTB] or [LINE] 
(4072 only) 
TSA=[CHl], [CH3], [EXTA] or [LINE] 
(4074 only) 
TSB=[CHl], [CH3], [EXTB] or [LI1-IE] 
(4074 only) 

Explanation: On the 4070 there are five different sources 
for the trigger channels, the two input channels, the two 
external inputs and LINE. Channel A cannot use EXTB as 
input and Channel B cannot use EXT A as input. The 
exception to this is where channel A takes EXT A as input 
and Channel Bis using TV line coupling, TRGCB=TVL. 
In this case Channel B will be using the same source as 
Channel A. 

Examples: TSA=EXTA 

TSB 
'TSB=LINE' (4070 response) 

See also: TL, TRGC, TSL, Section 1.4 

Function: Trigger Slope 

Type: Assertive, Interrogative 

Syntax: TSLA 
TSLB 
TSLA=[MINUS] or [PLUS] 
TSLB=[MINUS] or [PLU~] 

Explanation: The trigger slope determines whether the trig
ger points are generated on the rising (PLUS) edge or the 
falling (MINUS) edge of the trigger source. 

Examples: TSLA =MINUS 

TSLB 
'TSLB=PLUS' (4070 response) 

See also: TL, TRGC, TS, Section! .4 

Function: On Screen Text 

Type: Assertive, Interrogative 

Syntax: TXT* 
TXTnumber 
TXTnumber= "string" 
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Explanation: The 4070 has 16 lines of 32 characters on the 
screen. Line 0 is the top of the screen and line 15 the bot
tom. In addition, it is possible to use inverse video charac
ters. These appear on lines 16 to 31 which are overlayed 
with lines 0 to 15. Line 16 places inverse characters in the 
same screen position as line 0 text and line 31 places them in 
the same position as line 15 text. TXT* is interrogative only 
and returns all the text presently on the screen. 
TXTnumber returns the text on line 'number' only. In its 
interrogative form the string returned always consists of 32 
characters. When asserted the string may have any number 
of characters up to and including 32. 

Examples: TXTl="Gould 4072" 

TXT4 
'TXT4="TEST NUMBER 8" 

Note: If the screen text line is empty then a string of 32 spaces 
will be transmitted. 

Function: Vertical Coupling 

Type: Assertive, Interrogative 

Syntax: VCl 
VC2 
VC3 (4074 only) 
VC4 (4074 only) 
vc• 
VCl=(AC), (DC) or (GND] 
VC2=(AC), (DC) or (GND] 
VC3=(AC), (DC) or (GND] (4074 only) 
VC4=(AC), (DC) or (GND] (4074 only) 

Explanation: This command allows the input coupling of 
the input channels to be interrogated or changed. vc• 
allows all channels to be interrogated together: its action is 
the same as issuing all commands. 

Examples: VC2=AC 

VC* 
'VCl=GND <Cr> <If> 
VC2=DC' (4070 response) 

See also: V v*, VP*, VS*, Section 1.2 

Function: Variable Gain 

Type: Assertive, Interrogative 

Syntax: VGl 
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VG2 
VG3 (4074 only) 
VG4 ( 4074 only) 
VG* 
VGl=number 
VG2=number 
VG3=number (4074 only) 
VG4=number (4074 only) 
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Explanation: The input channels on the 4070 have an 
uncalibrated variable gain, with a range of approximately 
2.5 to l. The input range for this command is 1 to 4096, 
where 1 is the calibrated position with a gain of 1. The trans
fer function is non-linear; i.e. if VG 1=1000 the channel 
does not have half the gain as when VG 1 =2000. As the 
number increases the gain decreases until 4096 when the 
gain has decreased to about 0.4. 

Examples: VG1=2048 

VG2 
'VG2=1' (4070 response) 

See also: VC*, VP*, VS*, Section 1.2 

Function: Vertical Position 

Type: Assertive, Interrogative 

Syntax: VPl 
VP2 
VP3 (4074 only) 
VP4 (4074 only) 
VP* 
VPl=number 
VP2=number 
VP3=number (4074 only) 
VP4=number (4074 only) 

Explanation: The vertical position of traces on the instru
ment can be controlled in two ways: pre-storage shift and 
post-storage shift. This command controls pre-storage 
shift; see VPS* for post-storage shift. The input range is 
+I- 8.5 screen divisions, where zero is nominally the 
centre of the screen. 

If dual timebase mode is selected then both the A and B 
timebase traces will be shifted by this command. 

VP* returns the values of the shift for all input channels. 

Examples: VP1=7.65 

VP2 
'VP2=-4.67' (4070 response) 

See also: VPS*, Section 1.2 

Function: Post Storage Shift 

Type: Assertive, Interrogative 

Syntax: 4070 4074 
VPSlA VPS3A 
VPSlB VPS3B 
VPS2A VPS4A 
VPS2B VPS4B 
VPS*A 
VPS*B 
VPSlA=number VPS3A =number 
VPSlB=number VPS3B=number 
VPS2A=number VPS4A =number 
VPS2B=number VPS4B=number 
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Explanation: The vertical position of traces on the instru
ment can be controlled in two ways: pre-storage shift and 
post-storage shift. This command controls post-storage 
shift; see vs· for pre-storage shift. The input range is 
+I- 4.48 screen divisions, where zero is nominally the centre 
of the screen. 

Examples: VPS2B=-3.8 

VPSlA 

See also: 

Function: 

Type: 

Syntax: 

'VPS1A=4.2' (4070 response) 

VP, Section 1.2 

Vertical Scaling 

Assertive, Interrogative 

4070 
VSl 
VS2 
vs• 

4074 
VS3 
VS4 

VS 1 =[-][>]number[-] VS3[-][> ]number[-] 
VS2=[-][>]number[-] VS4[-][<]number[-] 

Explanation: This command allows the attenuator settings 
of the input channels to be interrogated or set. The range of 
inputs is 2mV per division to 5V per division in 1, 2, 5 
steps.In addition to the attenuator settings there are three 
other pieces of information that may be specified: 

Trace invert 
Uncalibrated 
AC coupled 

Examples: VS1=5 

VS2 
'VS2=2E-3' (4070 response) 

-0.5- means the trace is AC coupled and in'·~rt is on. 
>5 means the trace is un-calibrated and the st. .. sitivity is gre
ater than 5V per division. 

See also: TRVS* A, TRVS*B, Section 1.2 
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Function: Trace Window 

Type: Assertive, Interrogative 

Syntax: WIND 
WIND=numberl, number2 

Explanation: This command is used in conjunction with the 
block transfer commands. It specifies a window on the trace 
that will be transmitted next time a block transfer is 
requested. The range for numberl is 0 to 1006 and for 
number2 is 1 to 1007, number2 must always be greater than 
numberl. Only the data samples between the two numbers 
will be transferred, inclusive. 
Examples: WIND=l,58 

WIND 
'WIND=0,1007' (4070 response) 

See also: REFM*. TRC* A, TRC*B 
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2. ADVANCED FEATURES 
The main body of this section covers the menu system, its 
structure and how to select the features controllable 
through it. In addition, all the remaining buttons not 
covered in Section l are described here. 

2.0 ADDITIONAL BUTTONS 
The Save, Recall and Clear Trace Buttons 
These three buttons are used in conjunction with the 
numeric keys 0 to 9 at the side of the display. 

The Save button enables the user to save a trace in the non
volatile RAM, a battery backed-up section of memory. 
When this is done, the 4070 will retain the trace information 
for three months after power down. 

Save Pressing this button calls up the 'Save Trace' menu. 
Through this it is possible to retain up to eight traces 
for three months after power down. 

When Save is pressed, the display is replaced by a short 
menu. This contains eight lines of text: trace lA; trace lB; 
trace 2A; to trace 4B. Each line of text is aligned with one 
of the numeric keys. Each active trace has a Gould logo 
alongside the text. If, for example, you wished to save trace 
lB, then you would press the number 5 key as that would be 
next to that line of text. 

Once a numeric key has been pressed, the display will be 
replaced by a second short menu. This has eight lines of 
text: memory 1; memory 2; memory 3; memory 4; to mem
ory 8. This is requesting where to place the data. Again, 
each line is associated with one of the numeric keys. Select 
which memory you wish to save the trace in by pressing the 
relevant button. 

The trace will now have been saved and the screen will 
return to displaying the traces. 

Note: When a trace is saved into a memory, the previ
ous contents of this memory will be lost. 

Recall Pressing this button calls up the 'Recall Trace' 
menu.Through this menu it is possible to re-display 
any of the saved traces. 

When Recall is pressed, the display is replaced by a short 
menu containing eight lines of text: memory 1; memory 2; 
memory 3; memory 4; to memory 8. Each of these is lined 
up with one of the numeric keys. If, for example, you 
wished to recall memory 2, you would press button 2. 

When one of the numbers has been pressed, the display will 
be replaced by a second short menu requesting with which 
trace to display the data. This has four lines of text: trace 
IA; trace lB; trace 2A; and trace 2B. Each will be in line 
with one of the number keys, so to select the trace press the 
relevant number. 

The screen will now return to its previous trace display and 
the requested backed-up memory will now be in the chosen 
trace (and still in memory). 
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Note: When a memory is recalled, the screen trace will 
not automatically be placed on hold. If the instru
ment is in Continuous capture mode, the recalled 
trace could be immediately overwritten. 

Trace on/otT Pressing this button calls up the 'Trace on/off 
menu. Through this ii is possible to remove or display 
traces on the screen. 

When Trace on/otT is pressed. the display is replaced by a 
menu comprising eight lines of text referring to the four 
traces IA, lB, 2A and 2B. Each lines up with one of the 
number keys. If for example you wished to remove or dis
play trace IA from the display, you would press button I 
which would be next to the text 'trace IA'. 

The Abort Button 
This button will perform one of several different functions, 
depending on the state of the 4070 at the time the button is 
pressed. 

If the 4070 is currently driving either the internal plotter or 
an external plotter, p1essing Abort will ter .. 1inate the plot
ting cleanly when the plotter has finished the current line or 
character. 

If the 4070 is communicating with a host computer via 
GPIB(IEE488) or RS423, pressing Abort will terminate 
communications, causing a change from remote or local 
lockout to local status leaving the 4070 unaddressed. 

Abort also allows you to escape from the Save, Recall and 
Clear Trace menus. 

Other uses of the Abort button are described elsewhere in 
the text, where relevant. 

Abort Terminates plotting at the end of the current line or 
character and terminates 1/0 communications via 
GPIB/RS423 returning the instrument to Local. 
Allows escape from Save, Recall and Clear Trace 
menus. 

.2.1 MASTER MENU 
Although the menu system controls a considerable number 
of functions, it is designed to be simple to use. There is one 
master menu from which all other menus can be obtained 
with a single button push. 

Master Menu Pressing this button calls the master menu 
onto the screen. 

Menuffrace Pressing this button calls the last used menu 
onto the screen. A second press returns the screen to 
the trace display. 

Each entry on the master menu is also a menu, each cover
ing one aspect of the 4070. The text is lined up with the 
numeric buttons 1-8 on the side of the display. To obtain 
any secondary menu simply press the relevant button. 

Status This menu displays information about the present 
setup and backup memory setups of the instrument. 
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Trigger This consists of a 'graphical' menu which controls 
the 4070 trigger system and allows easy setting of the 
trigger processor. 

Display This menu controls how the traces are acquired and 
in what format they are subsequently displayed. 

Help A brief menu giving some information on various 
aspects of the instrument's operation. 

Save and Recall Setup Up to four control setups on the 4070 
can be retained in the backup memory for future 
recall. These save and recall features can be accessed 
with this menu. The status menu allows the saved 
setups to be viewed, see above. 

Plot The various methods of plotting captured traces can 
be set using this menu. Once set up, simply press the 
Plot button on the front panel to produce a hard 
copy. 

1/0 Interfaces This menu allows the controllable features of 
the GPIB and RS423 interfaces to be set. These 
include such things as the GPIB address and RS423 
baud rate. 

TV and Special Functions The additional trigger couplings, 
TV line and TV frame, can be selected through this 
menu. In addition, the time and date may also be set 
for use on the plot outputs. 

Controlling the Menus 
The menus consist of a number of rows of text each of which 
is in line with one of the numeric buttons at the side of the 
display. On some of the lines you will notice there are 
characters in inverse video, these show which option has 
been chosen. In some cases, where the number of options is 
large, only the selected one is shown. Again, you will notice 
that some of the inverse characters are flashing, this indi
cates the active line. The entry on this line may be changed 
by the the relevant numeric button or the vertical datum 
paddle. 

Horizontal Datum can be used to select the active line in the 
current menu. This is in addition to using the numeric 
buttons at the side of the display. 

Vertical Datum can be used to select options on the active 
line or skip over digits in number entry mode (see 
later). 

2.2 STATUS MENU 
This menu allows the horizontal, vertical and trigger set
tings of the instrument to be viewed. A typical display is 
shown in Figure 2.2.1. 

VIEW SETUP There are five possible setups on the 4070, 
the four held in the backup store (see Section 2.6) and the 
current setup obtained from the front panel buttons and 
paddles. The setup presently being displayed is indicated by 
the inverse video characters after the words 'VIEW 
SETUP'. 

Examples: 

VIEW SETUP CURRENT 

VIEWSETUP4 
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The status menu is showing 
the present instrument 
setup. 

The setup in memory 
number 4 is being dis-
played. 

To view a different setup simply press button number 1. 
Each press steps through the five options: CURRENT, 1, 
2, 3, and 4. After 4 has been selected a fi::ther press will 
return the choice to CURRENT. 

Mode: There are four display modes: Roll, Refreshed, Pre
Trigger Roll and XY. The mode in the displayed setup is 
indicated by the abbreviations given below: 

Roll 
Refreshed 
Pre-Trigger Roll 
XY 

Roll 
Re fr 
Pretrig Roll 
X-Y 

The four modes and how they operate are described under 
the display menu, Section 2.4. 

Channel Sensitivity 
The input sensitivity of the input channels is shown in volts 
per division. The range is 2mV to SY per division. If add 
mode is selected, as in the example in Fig2.2.1, a 'plus' sign 
is shown after the attenuator range for channel 1. If invert 
is selected a 'minus' sign is shown before the attenuator 
range. 

Timebases 
The sweep rate of the two timebases, TBA and TBB, is 
shown in s, ms, µ.s or ns per di' is .on. Following this is the 
trigger 'delay by time' setting. If the time delay is positive 
this is given ins, ms, µ.s or ns as appropriate. With negative 
time delays the figure is given as a percentage of pre-trigger: 
0% places the trigger point at the left hand edge of the 
screen, 50% in the middle and 98% at the right hand edge. 

Triggering 
Under each timebase line is a short description of how the 
sweep is started. This is a representation of the trigger con
figuration diagram in words, see Section 2.3 for more 
details. 

The bottom two lines show the two trigger channels' source, 
coupling and trigger level settings. The choices of source 
and coupling are detailed in Section 1.4. 

Note: The trigger level cannot be directly related to a 
position on the screen, so the figure shown is only rep
resentative of the trigger level compared with its setta
ble range. 

45 



Advanced Features 

-----~,--.---< < MA~ MEl~U > > ~---
Status -

--TJ. . "' . 
_,_ 
_,_ 
_,_ 
-i- • 

I I I I I I I I '- .... 

Save & Recal Setups ~ 
I 

I 
Plot'. 

... 

... ... 
-"' -

I -

110,~ . -., 

TV and Special Functions .. 
I I I I 

I I I 

1 

2 

3 

4 
I I II I I 

5 

6 

. 7 

8 

Figure 2. 1. 1 The Master Menu (4070) 

.....---.------,.------.- ccSTATUS MENU»-.---.--~--. 

VIEW SETUP . 1 

I I 
Mode: Pretrig Roll 

I I -------------+-~ 
CH1 -0.SV + 

50mV 

TBA 1 ms 0.2% Pretrig (A alt B) 
starts after Trig A divided by N 

TBS 0.1 ms 86.00µ.s Delay 
starts after A div N, Gated B ----------11-----1 

I I 
TAIGA: CH1 2.9_DIV --+---+--~ 
TRIGS: CH 2 -2.8 DIV 

Figure 2.2. 1 A Status menu (407114072 shown - 4074 is similar} 
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2.3 TRIGGER MENU 
The trigger system on the 4070 is particularly versatile, a 
graphical representation is used to facilitate ease of setup. 

The menu shows two triggers entering at the top, A trig and 
B trig. These represent the A and B trigger source and cou
pling combinations. The menu shows how these are proces
sed to initiate the two sweeps, i.e. the A sweep and the B 
sweep. 

The six functions that can be introduced in the trigger paths 
are described below. At the end of this section is a d.;scrip
tion of how they may be combined to provide complex trig
ger functions. 

Number Entry in Menu Mode 
Certain functions on the trigger menu require numbers to 
be entered. This is done as follows: 

1. The digits are entered one at a time, starting with the 
most significant one, i.e. the left-hand digit. 

2. The digit currently being entered is shown in flashing 
inverse video. 

3. After each digit is entered the next one to the right 
begins to flash. 

4. After all digits have been entered the front panel but
tons return to their usual menu control functions. 

Section 2 

As an alternative, while the flashing numeral is indi
cating an 'active' numeric field for delay or events, 
the appropriate Trigger Delay paddle can be used to 
alter the value. Once set, Datum should be used to 
leave the active field. 

If Abort is pressed at any time during input, number entry 
is terminated and the feature is de-selected. The last used 
value is retained, and recalled if the feature is selected 
again. 

A Divided by N 
This feature is shown on the menu by the letters: 

A+N 

The text is in line with the front panel button 2. If function 
is already selected then pressing this button de-selects it. 
When it is not sele..:ted the first press of this button selects 
'divide by N', the last used value is displayed.The second 
press puts the menu into number entry mode, see above. 
The numeric buttons are now used to enter the number N. 
The range of numbers is 1 to 999999. The value 1 is equiva
lent to not having the function selected. 

In addition, pressing the Trigger Events paddle while in 
numeric entry mode increases or decreases this number. 

0 

I I 
<<TAGGER MENU>> Cll 

I l 
-A Trig B Trig 

I I _,_ 

I I 
_,_ -- A+N I I --

I I - I I I 
_ .... 

I .... Gate Gate 
3 

a 
I _._ I -.... I _._ CountNxB 

4 

lbjJ 
''' '' l' I '"' ' I I 

I 
I I I I I I I I I I ,_1 I I I II JO ' I ' I I : 

5 
.... 

Independent _ .... 
I I _._ 

I 

IEjJ 
I I I .... I 6 

4450000ns I .... A Delay c 
I 3256000ns I 
I 

I 
I 1 

I 

I B Delay 
I I 

7 

[QI 

,__A Sweep B Sweep 

i I I $ 9 

c 

Figure 2.3. 1 The Graphical Trigger Menu (4070) 
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Example: divide by N selected with N=5 

ATrig BT rig 1 

000005 A+ N 2 

Gate 3 

CountNxB 4 

------ Independent 5 

OOOOOOOns A Delay 6 

OOOOOOOns BDelay 7 

A Sweep BSweep 8 

Both the A and B sweep are started after every 5th A Trig
ger. This feature is useful where the input waveform pro
duces a number of triggers but is repetitive only every Nth 
trigger. A common example of this sort of signal is a video 
waveform. 

The example given above, with N=5, has an input which is 
repetitive only every five triggers. Setting N=5 will allow 
successive captures of the same part of the waveform, i.e. it 
is phase locked, but it does not specify which part, or phase. 
This is done with the phase advance and retard buttons, or 
PH+ and PH- on GPIB and RS423. 

The phase advance and retard buttons are the numeric but
ton 2 and 3 respectively. These only work when traces are 
being displayed. They assume their normal menu control 
functions at other times. 

The input wave is repetitive every five triggers, so it must be 
made up of five phases, all possibly different: 

A:B:C:D:E:A:B:C:D:E: ...... etc 

If phase C is currently being captured, then pressing the 
phase advance button will enable captures of phase D, 
whilst still maintaining the phase lock. Similarly, the phase 
retard button 3 enables captures of phase B in the example 
above. 

Note: If 'B delay by N' is selected, 'A divide by N' cannot 
be used, and vice-versa. 

B Gated by A 
This feature is shown on the menu by the letters: 

Gate 

The text is in line with the front panel button 3. Pressing this 
button selects 'B gated by A', a further press switches it off 
again. 
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Example: select B gated by A 

ATrig BT rig 1 

:-----.,..Gate 

A -;- N Disabled 2 
In Independent 

Gate 3 

CountNxB 4 

Independent 5 

OOOOOOOns ADelay 6 

OOOOOOOns BDelay 7 

A Sweep BSweep 8 

The A sweep is unaffected, and a capture is initiated by a 
valid A trigger after arm. The B sweep is still started by B 
triggers but a valid A trigger must occur first, i.e. 

arm 
ATrig 
arm 
BTrig 
ATrig 
BTrig 

B delayed by N 

start the car, .. 1re sequence 
A sweep started 
continue the capture sequence 
trigger ignored 
B trigger gate is opened 
B sweep started 

This feature is shown on the menu by the symbols: 

CountNxB 

The text is in line with the front panel button 4. If the func
tion is selected pressing this button switches it off. When it 
is not selected the first press of the button selects 'Count N 
x B', the last used value is displayed. The second press of 
the button puts the menu into number entry mode, see 
above. The numeric buttons are now used to enter the 
number N. This must be in the range 1to999999. 

In addition, pressing the Trigger Events paddle, while in 
numeric entry mode increases or decreases this number. 

Example: delay by N is selected with a value of 20 

ATrig BTrig 1 

000020 

OOOOOOOns 

OOOOOOOns 

A Sweep BSweep 

A + N Disabled 2 
In Indepen.dent 

Gate 3 

CountNxB 4 

Independent 5 

ADelay 6 

BDelay 7 

8 



Advanced Features 

The A sweep is unaffected, and a capture is initiated by a 
valid A trigger after an arm. The B sweep, however, can 
only begin a capture on the 20th valid B trigger after arm. 

Note: If 'A divided by N' is selected then 'B delay by N' 
cannot be used, and vice-versa. 
In addition, 'A divided by N' cannot be used with 'Inde
pendent' (see below). 

Independent 
This feature is shown on the menu by the letters: 

Independent 

The text is in line with the front panel button 5. Pressing this 
button selects 'dependent', a further press 'Independent'. 

Example: select dependent 

ATrig BTrig 1 

A+N 2 

Gate 3 

CountNxB 4 

Independent 5 

OOOOOOOns A Delay 6 

OOOOOOOns BDelay 7 

A Sweep BSweep 8 

The A sweep is unaffected, and a capture is initiated by a 
valid A trigger after arm. The B sweep does not use B trig
gers at all, but will begin the sweep with the same A trigger 
th'lt started the A sweep. 

A Delay by Time 
This feature is shown on the menu by the letters: 

A Delay 

The text is in line with the front panel button 6. When but
ton 6 is pressed to operate 'A delay by time', the display 
now subtly changes: on the line level with button 4 the units 
field appears. There are five choices, the selection of which 
is made by repeated pressing of button 4. These are: 

% 
ns 
µ.s 
ms 
s 

for pre-trigger; 
nano-seconds; 
micro-seconds; 
milli-seconds; 
seconds. 
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When the correct units are displayed press button 6 again, 
this puts the menu in number entry mode, see above. The 
numeric buttons are now used to enter the delay time. In 
addition, this number can be entered by the 'Time Delay' 
paddle: pushing to the left decreases the delay and pushing 
to the right increases it. See also Section 1.4. 

Example: select A delay by time with a delay of 0.5ms 

ATrig BTrig 

A + N Disabled 2 
In Independent 

Gate 3 

CountNxB 4 

Independent 5 

0000500µ.s A Delay 6 

OOOOOOOns BDelay 7 

A Sweep BSweep 8 

The B sweep is unaffected and a capture is initiated by a 
valid B trigger after arm. The A sweep begins its capture 
500µ.s (0.5ms) after the receipt of a valid A trigger after 
arm. Negative time delays allow capture of events prior to 
the trigger point. See Section 1.4 for more details. 

B Delay by Time 
This feature is shown on the menu by the letters: 

B Delay 

The text is in line with the front panel button 7. When but
ton 7 is pressed to operate ·i;· •Jelay by time', the display now 
subtly changes, on the line level with button 4 the units field 
appears. There are five choices, the selection of which is 
made by repeated pressing of button 4. These are: 

% for pre-trigger; 
ns nano-seconds; 
µ.s micro-seconds; 
ms mi.Ii-seconds; 
s seconds. 

a 
When the correct units are displayed press button 7 again; 
this puts the menu in number entry mode, see above. The 
numeric buttons are now used to enter the delay time. In 
addition, this number can be entered by the 'Time Delay' 
paddle: pushing to the left decreases the delay and pushing 
to the right increases it. See also Section 1.4. 
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Example: select B delay by time with a delay of 96.Sms 

ATrig BTrig 

OOOOOOOns 

0096.SOOOms 

A Sweep BSweep 

1 

A + N Disabled 2 
In Independent 

Gate 3 

CountNxB 4 

Independent 5 

ADelay 6 

BDelay 7 

8 

The A sweep is unaffected, and a capture is initiated by a 
valid A trigger after arm. The B sweep begins its capture 
96.Sms after the receipt of a valid B trigger after arm. Nega
tive time delays allow capture of events prior,,, the trigger 
point.See Section 1.4 for more details. 

Combining Trigger Functions 
The above trigger functions can be freely combined with the 
following exception: 

'A divide by N' and 'B delay by N' cannot be used 
simultaneously; 

The trigger menu shows the two trigger channels A and B at 
the top, with two paths downwards to the two timebase 
sweeps A and B. A Trig and B Trig are the valid triggers as 
determined by the source and coupling etc. selections. 
These pass into the trigger system and are acted upon by the 
functions outlined above. Eventually, after processing, 
they emerge to begin the sweeps. 

To understand how the sweep is started it is merely neces
sary to follow the path up to its source. There follow two 
examples to clarify this. 

ATrig BT rig 1 

000625 A+N 2 

Gate 3 

CountNxB 4 

:------~: Independent 5 

OOOOOOOns ADelay 6 

0005000ns BDelay 7 

A Sweep BSweep 8 

The input signal for this example could be a PAL A TV sig
nal. 
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The A Sweep 
The A sweep can only be captured on every 625th trigger. 
If the coupling selection of the A trigger channel were TVL 
(TV line) then the same TV line would be captured on each 
acquisition. The line that is captured could be controlled by 
the phase advance and retard buttons. 

TheBSweep 
This captures on the same TV line as the A sweep but there 
is a delay of 5µ.s before the B sweep begins. This could be 
showing the rear porch in more detail. 

Example no.2 

A Trig BTrig 1 

A+N 2 

=-· enable - ~ Gate Gate 3 

000313 CountNxB 4 

: --- - - --: Independent 5 

OOOOOOOns A Delay 6 

OOOOOOOns BDelay 7 

A Sweep BSweep 8 

If the trigger coupling is set to TVF (TV frame) and the B 
trigger to TYL (TV line) then this trigger set-up could be 
used to display a complete PAL TV field and a selected line. 
The A timebase should be set to display TV frames and the 
B timebase to display TV lines. Both sweeps are enabled by 
the same event. 

The A Sweep 
The A trigger enables the gate and then 313 B Triggers later 
the A sweep is triggered. (the 313th line is line 1 of the sec
ond interlaced frame). 

TheBSweep 
The next A trigger enables the gate and then 313 B Triggers 
later the B sweep is triggered. The next trigger sequence 
will again trigger an A sweep. 

Trigger Output 
The 4070 is fitted with a rear panel trigger output at TTL 
levels via a BNC connector. This provides a pulse at the 
trigger point of each new acquisition. If a trigger delay facil
ity is used, this event occurs at the end of the delay period. 

This output can be used to synchronize other equipment 
such as additional oscilloscopes or logic analyzers to the 
4070. 
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2.4 THE DISPLA V MENU 
This menu can be used to control some of the more 
advanced features of the oscilloscope, including its 'glitch' 
or transient detection facilities. and its sophisticated inter
polation capabilities. 

Timebase Mode 
The captures on the 4070 can be realised in a number of dif
ferent ways. The options available are: 

Roll This mode is like a chart recorder: the d;~play scrolls 
from right to left until a trace has been acquired. This scrol
ling effect operates on the slower timebase ranges, upto 
50ms/div. On the faster ranges there is no discernable dif
ference between Roll and Refreshed. 

Refresh This is the more usual oscilloscope mode, imitating 
the normal timebase of a real-tirr.e 'scope. The display is 
plotted from left to right as it is acquired. 

PreTrig Roll This mode is a mixture of the previous two 
modes. If there is zero time delay or a positive time delay 
set, this mode acts in the same way as Refresh. Only when 
there is neg<:ltive time delay, when we are viewing events 
prior to the trigger point, does this mode appear different. 

All points to the left of the trigger point (i.e. priorto it) will 
roll from right to left as described above under Roll. They 
will continue to roll until a trigger is received, at which time 
the portion of the trace to the right of the trigger point will 
be refreshed as above, under Refresh. 

Section 2 

Example: 

TBA = lOOms Pre trig = 30% 

The A timebase is set to 100 milliseconds per division and 
there is minus 300 milliseconds delay, or 30% pre-trigger. 
This places the trigger point three divisions from the Ieft
hand edge of the screen. All points to the left are pre-trigger 
and all points to the right are post trigger. If we perform a 
capture in PreTrig Roll, the first three screen divisions will 
be seen to scroll until a trigger is received then the right
hand seven divisions will be refreshed. This mode is particu
larly useful on very slow timebase ranges where the 
operator can view the 'filling' operation of the pre-trigger 
stores. 

XY In this mode Channel 1 is plotted against Channel 2. 
Channel 1 tak.~s the X, or horizontal component, and Chan
nel 2 takes the Y, or vertical component. The timebase rate 
at which the channels are acquired is selectable in the nor
mal manner. (Section 1.3). 

Note: The XY display mode is only a display of the captured 
waveform. The waveform can be viewed in the normal YT 
mode by selecting refresh. When in X-Y mode, Add is dis
abled. When in Add mode, X-Y is disabled. 

The various choices of timebase mode are made by 
repeated pressing of the number 1 button, the present selec
tion being indicated by the inverse video characters. 

0 

.----~-~-<<DISPLAY MENU > >~--.-~ c 
I 

TIME61\SE MODE---t"---r---r---t'"---r---r---'"-1 
Roll l;lail;l=@)H Pre Trig Roll xv 

GLITCH DETECT ---1---4---+-----+---+---+----i2 
DlDMax Min Max-Min 

INTERPOLATION 3 
Off Ulear Sine 

ADD CH1 + CH2 • 4 

6 

AVERAGING 7 
J--1~-2 4 8 16 32 64 128 256 

Figure 2.4. 1 The Display menu (407114072 shown, 4074 is similar) 
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Glitch Detect 
This facitilty allows the user to capture transients, as brief as 
5ns, which may occur at any time during the normal sample 
period. This feature is only available on timebase ranges 
upto Sus/div. The four options are: 

Off No glitch detection 

Max Instead of displaying the normal sample point, 
maxima are detected between the samples and these 
will be shown instead. 

Min Instead of displaying the normal sample point, 
minima are detected between the samples and these 
will be shown instead. 

Max-Min The 4070 will alternately look for maxima 
and minima. If there is an alias being displayed, (see 
Scctic:1 1.1) by selecting 'Max-Min' this will be dis
played as two horizontal lines, one formed from the 
maxima and the other from the minima. These two 
horizontal lines are formed alternately one dot high 
and one low, i.e. maxima then minima. 

Interpolation 
Various methods are available for joining the sample points 
on the screen display: these options are particularly useful 
with X Mag and at fast timebases. 

Off No interpolation will be performed. 

Normal The usual dot-joiner will be active: this shows 
the sample points as bright dots and draws a line bet
ween them. 

Linear Extra points are inserted between the 
expanded 'real' sample points. The extra points are 
placed on an imaginary line joining the true samples. 
This is the default selection. 

Sine Extra points are inserted between the expanded 
'real' sample points. The interpolator assumes that 
the input is sinusoid in content and may add a small 
amount of preshoot or overshoot on fast squarewiive 
edges. 

Other Options 
ADD CHI + CH2 This option adds the inputs of Channel 1 
and Channel 2, displaying the results in the Channel 1 
traces. The addition is performed prior to any Glitch Detect 
or interpolation operations. 

ADD CH3 + CH4 (4074 only) This option adds the inputs of 
Channel 3 and Channel 4, displaying the results in the 
Channel 4 trace. The addition is performed prior to any 
Glitch Detect or interpolation operations. 

Bandwidth Limit The full bandwidth of the 4070 is 
lOOMHz: this option allows it to be reduced to 20MHz when 
the full bandwidth is not required. 

52 

Section 2 

AVERAGING It is possible to improve the signal to noise 
ratio of the signal by averaging. The 4070 uses continuous 
averaging and the algorithm used is 

An = an *(f - 1) + dn 

f 

Where:- n = The data point (1 to 1008) 
An = New value at n 
an = Old value at n 
f = averaging factor (2 to 256) 
dn = Latest value at n 

The options for averaging factor are:-

Off (no averaging), 2, 4, 8, 16, 32, 64, 128 or 256. 

If Glitch Detect is also selected any non-repetitive glitches 
will be reduced in magnitude by the effects of the averaging. 

When many traces are averaged together the signal to noise 
ratio is increased by a factor of the square root of the 
number of averages. For example, if 256 averages were 
selected the signal to noise ratio would be improved by 16 to 
one, or 24dB. 

NOTE: S/Shot. If Averaging is selected and is pressed the 
4070 will capture only 1 sweep with no averaging. Averag
ing is not available in Roll mode. 

To capture and average a fixed number of sweeps is only 
possible using the optional waveform processor (see 
section 6). 

2.5 THE HELP MENU 
This menu comprises five pages of assistance for the user. 

2.6 SAVE AND RECALL SETUP MENU 
This menu allows the user to manipulate the contents of the 
four setup memories: new setups can be saved, or already 
saved setups can be recalled. Recalling a setup does not 
clear the memory from which it is recalled, but when new 
setups are saved, the original contents of the relevant mem
ory will be lost. 

A setup comprises the following: 

1. the attenuator settings; 
2. the timebase settings; 
3. the trigger so11rce, coupling, slope and level set-

tings; 
4. the trigger time and event delay settings; 
5. the trigger processor setup; 
6. the GPIB and RS423 setups; 
7. the default plotter. 

To save a setup, select the menu, then choose which mem
ory to store the setup in by pressing the appropriate 
numeric button (I to 4). The setup will be saved and the old 
contents of that memory will be lost. To save trace informa
tion see Section 2.0. 
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To recall a setup, select the menu, then choose which 
memory to recall by pressing the appropriate numeric 
button twice (5 to 8). The oscilloscope will be reset 
according to the contents of the chosen memory. This 
operation does not change the memory contents. The recall 
of traces is done via the Save and Recall buttons. (see 
Section 2.0). 

To view a setup without recalling it, see the Status menu, 
Section 2.2. 

2. 7 THE PLOT MENU 
This menu allows the user to set the default plotter option, 
as follows: 

Plot Mode This can be set to either Single ur Auto with suc
cessive presses of the number 1 button. In Single plot mode 
one press of the Plot button will produce one plot output. In 
Auto mode, the plotter will instead do successive plots, per
forming a fresh acquisition between each one. Plotting in 
this case is terminated with the Abort button. 

Plot Output Pressing the number 2 button allows the user to 
set the default plotter. The options are 

1. Internal Plotter; 
2. Dual channel analog plot; 
3. Single channel analog plot; 
4. GPIB plot, talk only; 
5. RS423 plot, talk only. 

Graticule Plot The user has the option of including the 
screen grid in the plots with 'On', or excluding it with 
'Off. The grid cannot be plotted with the analogue plot 
options. See also 'Plot Traces Only' below. 

Graticule Style The graticule can be plotted using either 
Solid or Broken lines as selected using Button 4. 

Plot Traces Only If this option is set 'On', then the 
alphanumerics and the graticule will be excluded from the 
plot outputs. This option takes priority over the 'Graticule 
Plot' option, so the graticule will be excluded if this is set to 
'On' even if 'Graticule Plot' is set to 'On' as well. 'Trace 
Only Plot' is the only permissible option in the analogue 
plot modes. 
Output Rate The user can set the speed of the analogue 
plots; it can be 0.005, 0.01, 0.05, 0.1, 0.5, 1, 5, 10 divisions 
per second or set externally by pressing button 6 when an 
external plotter is selected. 

Change Plotter Pen This option is used to change the plotter 
pen. See section 1. 7 for full details of pen changing. 

2.8 1/0 INTERFACES 
This menu allows the user to set a number of standard 
parameters for the GPIB and RS423 interfaces, if fitted. 

GPIB Address The addressing system used by the 4070 is 
single primary addressing. Pressing button 1 opens a 
numeric field in which this address can be entered. 

Number entry is as follows: 
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l. Press button 1. 
2. Enter the new address number. Both digits must 

be entered, most significant digit first. The digit to 
be entered flashes in inverse video. 

3. After both digits have been entered the numeric 
buttons return to their usual menu controls. 

All the other options on this menu are for the RS423 inter
face: 

Speed With this option the user can set the UO baud rate to 
50, 110, 300, 600, 1200, 2400, 4800, or 9600 baud, using suc
cessive presses of the number 3 button. The presently 
selected choice is indicated by the inverse video characters. 

Handshake The software handshake XON-XOFF can be 
turned on and off by successive presses of the number 4 but
ton, with the present selection being indicated by the 
reverse video characters. 

Echo & Prompt All characters sent to the oscilloscope will 
be echoed back to the transmitting device should the user 
choose 'On'. When the 'scope is ready to receive the next 
command it will issue a prompt. If the selection is 'Off pres
sing button 5 will switch it on, a further press will switch it 
off again. 

Parity There are three choices: 'NONE' i.e. no parity, 
'EVEN' or 'ODD'. The selections are made by repeated 
pressings of the number 6 button, the present choice being 
indicated by the inverse video characters. 

2.9 TV AND SPECIAL FUNCTIONS MENU 
This menu controls a variety of functions, although they are 
mainly associated with TV triggering. The time and date are 
only used on digital plots, where they give a record of when 
the plot was made. 

TV Standard 
Button 1 permits the selection of the correct line standard. 
The options are NTSC, PAL and SECAM. This function is 
not available unless a waveform processor is fitted. 

TV Line Number 
This enables the TV Line number to be set when TV Mode 
capture is selected on the waveform processor. This func
tion is not available unless a waveform processor is fitted. 
See section 6. 

Trigger Coupling 
Buttons 3 and 4 allow TV coupling to be selected for the A 
and B trigger channels. On trigger B TV frame is not select
able. This gives B the choice of TV line plus all the other 
couplings described in Section 1.4. On A, there is TV frame 
in addition to TV line, etc. 

3 Repeated pressing of this button steps through the 
choice of trigger couplings: TV line, TV frame and 
other. AC covers all the other available choices: AC, 
DC etc. The presently selected coupling is shown in 
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inverse video. You may notice that the LED display 
showing the trigger source and coupling selections 
may also change. 

4 Pressing this button selects either TV line or 'other' 
coupling. AC covers all the other choices available 
from the front panel coupling button, AC, DC etc. 
The presently selected coupling is shown in inverse 
video. 

Note: The B TV Line trigger is derived from the A trigger 
source. 

Set Date and Time 
Pressing button 5 displays the Date and Time Menu. Once in 
this menu, the current date and time when the menu was 
sele<:ted is indicated alongside buttons 2 and 3 respectively. 

To change the date or time, press button 2 or 3. The flashing 
inverse video cursor indicates that numeric entry is now 
selected for that field. Enter the digits required. When all 
the digits have been entered, the flashing cursor will disap
pear. 

The date and time are not altered until button 4 is pressed. 
To exit from the Date and Time Menu, press button 8. 

Note: If Abort is pressed during number entry the keys 
revert to their normal menu control functions. 
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Run Balance Calibration 
Pressing button 7 will initiate a calibration of the Y 
preamplifier balance, and will take between 40 to 60 sec
onds to complete. 

This calibration ensures .that the DC offsets in the 
amplifiers are minimized. 

This calibration will always take place 15 minutes after the 
instrument is switched on, and is then available on request. 

CALIBRATION CHECK 
On the upper timebase ranges, lms/div and faster, the 4072 
performs a regular alignment check of the acquisition sys
tem. This may be disabled if not required. 

Enable A re-alignment of the fast timebase ranges is 
performed every 30 minutes. 

NOTE: This realignment is not performed if the 4070 
is: 

a) Armed waiting for a trigger. 

b) In A+ N mode. 

Disable Re-alignment is inhibited. 
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3. PERFORMANCE CHECKING 
The aim of this section is to allow the user of a 4070 to verify 
the major analog performance parameters. Should any of 
these fail to be within specification then it is recommended 
that the instrument be re-calibrated. A skilled technician 
with the aid of the service manual should be able to perform 
this task; alternatively return the instrument to your Gould 
distributor. 

Risetime 
Equipment required: 

Fast edge generator <lns: Bradley oscilloscope cali
brator type 192 or Tektronix PG506 or similar; 
50 Ohm precision coaxial cable; 
50 Ohm precision terminator. 

Connect the edge ger1~rator to a channel input through the 
coax cable and the terminator, which should be at the 4070 
end of the cable. 

1. Select 50m V per division on the input channel and set 
the timebase to 1µ.s per division. 

2. Set the generator to give 300mV peak to peak at a 
repetition rate of lMHz and adjust the trigger level to 
give a stable trace. Adjust the pre-trigger setting to 
view the leading edge. 

3. Select the cursors and change the timebase to 20ns 
per division. 

4. Apply x20 trace magnification using the X Mag On 
and X Mag 2>20 buttons, to give 2ns per division, and 
adjust the horizontal Position paddle to centre the 
fast edge. 

5. Position the cursors on the edge such that the minor 
cursor is 30m V below the high level and the datum 
cursors cross 30m V above the low level. 

The risetime can now be read from the cursor line on the 
bottom row of text. This figure should not be greater than 
3.6ns. 

Bandwidth 
Equipment required: 

Levelled signal generator: Tektronix SG503 
or similar; 
50 Ohm coaxial cable; 
50 Ohm terminator. 

Connect the signal generator to a channel input through the 
coax cable and the terminator. which should be at the 4070 
end of the cable. On the 4071, only one channel should be 
turned on. 
1. Select 50m V per division on the input channel and set 

the timebase to 50µ.s per division. 

2. 

3. 

4. 

Set the amplitude of the signal generator to give six 
divisions at 50kHz or similar reference frequency. 

Change the timebase range to 250ns per division. 

Increase the frequency on the signal generator until 
the peak to peak amplitude reduces to 4.2 divisions. 
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The measured frequency should be greater than lOOMHz if 
bandwidth limit is not selected and approximately 20MHz if 
it is selected. 

Trigger Sensitivity 
Equipment required: 

Signal generator: Tektronix SG503 or similar; 
50 Ohm coaxial cable: 
50 Ohm terminator. 

Connect the signal generator to a ch:-nnel input through the 
coax cable and the terminator, which should be at the 4070 
end of the cable. 

1. Select 50m V per division on the input channel and set 
the timebase to 50µ.s per division. 

2. Select Auto trigger. 

3. Set the signal generator to 50kHz or similar reference 
frequency and adjust the amplitude to give three 
major divisions peak to peak. Then reduce the signal 
by 10: 1 to give a signal of about one and a half minor 
divisions. 

4. Select AC Coupling and Norm on the trigger con
trols. 

It should be possible to find a suitable trigger level to obtain 
a stable picture. 

Trigger Bandwidth 
Equipment required: 

Levelled signal generator: Tektronix SG503 
or similar; 
50 Ohm coaxial cable; 
50 Ohm terminator. 

Connect the signal generator to a channel input through the 
coax cable and the termi01rtor, which should be at the 4070 
end of the cable. On the 4071, only one channel should be 
turned on. 
1. Select 50m V per division on the input channel and set 

the timebase to 250ns per division. 

2. Select AC Coupling and Norm on the trigger con
trols. 

3. Set the signal ger~rator to give one major division at 
lOOkHz input frequency. 

4. Without adjusting the amplitude set the signal 
generator to lOOMHz. 

5. Change the timebase to 250ns per division. 

It should be possible to adjust the trigger level to give a sta
ble trace. 

Timebase Calibration 
Equipment required: 

Time calibrator: Bradley oscilloscope calibrator type 
192 or Tektronix TG501 or similar; 
50 Ohm coaxial cable; 
50 Ohm terminator. 
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Connect the calibrator to a channel input through the coax 
cable and the terminator, which should be at the 4070 end 
of the cable. 

1. Select a suitable timebase range to view the signal 
and set the channel attenuator to give between two 
and five vertical divisions of signal. 

2. Select DC Coupling and Norm on the trigger con-
trols. 

3. Adjust the trigger level to give a stable trace. 

4. Change the timebase to 500ns per division. 

5. Set the calibrator to produce markers every 500ns. 

It should be possible to align the markers with the vertical 
graticule lines to within the required specification. In addi
tion, if cursors are called up and placed on identical posi
tions on two markers they should read multiples of 500nS to 
within the required specification (see appendix). 

Note: If the instrument fails on this specification point it 
is indicative of a major system fault and it should be 
serviced immediately. 

Vertical Calibration 
Equipment required: 

Oscilloscope calibrator: Bradley type 192 or 
similar; 
Coaxial cable. 

Connect the vertical calibration output of the oscilloscope 
calibrator to the 4070 through the coax cable. 

1. Set the timebase to 500µs per division and select 2m V 
per division for the input channel. 

2. Set the calibrator to give 12mV peak to peak, i.e. 5 
screen divisions. 

3. Adjust the trigger level to give a stable picture. 

4. Switch the cursors on. 
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The peak to peak measurement should be 12m V and the 
trace should be 6 divisions high. For the accuracy of the 
measurements see the appendix. 

Note: On the more sensitive ranges it is recommended 
that 20MHz bandwidth is selected to reduce random 
noise. 

These measurements should be repeated on all the 
attenuator ranges, each time setting the calibrator to 6 
screen divisions for the selected range. 

Max-Min (Alias Detector) 
Equipment required: 

Signal generator: Tektronix SG503 or similar; 
50 Ohm coaxial cable; 
50 Ohm terminator. 

Connect the signal generator to a channel input through the 
coax cable and the terminator, which should be at the 4070 
end of the cable. On the 4071, only one channel should be 
turned on. 
1. Set the timebase to 250ns per division and select 

50m V per division on the input channel. 

2. Set the generator to give approximately 5 divisions at 
lOMHz and adjust the trigger level to give a stable 
trace. 

3. Select 200µs per division on the timebase. You 
should notice that the screen picture will change con
siderably with small changes in input frequency. 

4. Carefully adjust the frequency of the signal generator 
to produce a sine wave of approximately 2 to 5 cycles. 
This is an alias. 

5. Select Max-Min (see Section 2.4 for details). 

If Max-Min is functioning correctly then a five division band 
will be displayed. If dot join is switched off this display will 
appear as two roughly horizontal lines. These will be at the 
peak levels of the input signal. 
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4. ALPHABETICAL SUMMARY OF 
THE CONTROLS 

Abort Terminates plotting at the end of the current line or 
character; terminates 1/0 communications via GPIB/ 
RS423; allows escape from Save, Recall and Clear 
Trace menus. 

AIB TRIGGER This button determines which trigger chan
nel's status is viewed on the LED display and which 
one is controlled by the source, coupling and other 
controls in this light area patching of the front panel. 
The light above the button shows which channel is 
currently being displayed. When selected in this way 
the source and coupling buttons will change the setup 
of the channel. 

AC/God/DC These are the available ways an input signal 
may be coupled into the 4070. 

AC This channel input coupling selection is used for 
rapidly varying input signals. Low frequency and DC 
components will be removed. Suitable input signals 
are from lOHz to lOOMHz with a xl probe and lHz to 
lOOMHz with a xlO probe. 

God The input signal is not coupled into the instru
ment. A OV reference signal is displayed. 

DC The input signal is directly coupled into the 
instrument so all frequency components of the input 
signal will be displayed. The bandwidth is from 
OHz(DC) to lOOMHz (see 'Bandwidth Limit' in Sec
tion 2.4). 

Alpha Intensity This is used to control the brightness of the 
characters displayed on the screen. 

Arm'd This light illuminates after the S/Shot button has 
been pressed; it will stay lit until either a valid trigger 
has been received or until the Continuous button is 
pressed. 

Auto/Norm In normal mode, trace captures can only occur 
when a valid trigger input has been received. When 
Auto is selected, if no valid trigger has been received 
for some time (about 40ms) the instrument will gen
erate its own trigger and initiate a capture. 

Auto Setup This will attempt to arrange the display so that 
two to five complete cyc;es of the input signal appear, 
with the amplitude set so that the height of the trace 
is roughly two to five divisions. Also, it selects auto 
trigger to ensure the screen is frequently updated. 

A TIME/DIV This is a five position paddle which controls 
the sweep rate of the A traces. A gentle push causes 
a small change in the sweep rate, whilst a firmer push 
will cause a large change in the sweep rate. 

B TIME/DIV This is a five position paddle which controls 
the sweep rate of the B traces. A gentle push causes 
a small change in the sweep rate, whilst a firmer push 
will cause a large change in the sweep rate. 
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Cal The VOLTS/DIV paddle steps the attenuator 
through the discrete calibrated ranges from 2mV to 
5V per screen division in 1, 2, 5 steps. With a xlO 
probe the ranges are 20m V to 50V per division at the 
probe input. See also Uncal. 

Continuous This button puts the 4070 in continuous capture 
mode (i.e. its default state). The sequence Arm'd 
triggered, Stor'd and displayed is carried out and 
repeated automatically. 

Coupling Steps through the available options of trigger cou
pling. These are AC, ACHP(AC High Pass), 
ACLP(AC Low Pass),DC, & DCLP(DC Low Pass). 
After DC has been selected, a further press of the 
button returns the selection to AC. All the couplings 
can be used with CHl, CH2 and EXT sources. On 
line, the input coupling is not selectable. 

Cursor One press of this button brings up the cursors on the 
A trace. Another press moves them to the B trace. A 
third press of the button switches the cursors off. If 
only one trace is displayed, the cursors will be called 
up onto that trace; a further press of the button will 
de-select the cursors. 

CURSOR This paddle moves the minor cursor along the 
trace - i.e. the minor cursor, when moved horizon
tally, automatically follows the trace up and down as 
well. 

DATUM The left-hand paddle moves the horizontal (vol
tage) datum cursor vertically, while the right-hand 
paddle moves the vertical (time) datum cursor hori
zontally. 

DC The input signal is directly coupled to the instrument 
so all frequency components of the input signal will 
be displayed. The bandwidth is from OHz(DC) to 
lOOMHz (see 'Bandwidth Limit' in Section 2.4). 

Events This paddle controls the 'divide by N' and 'Count N 
x B' trigger function. i.e. it sets the number of triggers 
(events) required before a capture is initiated. A gen
tle push to the left decreases the number of events a 
firmer push to the left decreases the number of eve~ts 
at a faster rate. A gentle push to the right increases 
the number of events, a firmer push increases the 
number more quickly. 

EXTERNAL A This input can only be used as a trigger 
source for the A trigger channel. 

EXTERNAL B This input can only be used as a trigger 
source for the B trigger channel. When TVLN is 
selected for B, the B trigger source is the external A 
trigger input. 

Focus Controls the focus of the CRT display. 

God The input signal is not coupled to the instrument. A 
OV reference signal is displayed. 
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Hold The Hold button next to the S/Shot button freezes the 
trace on the screen the moment is is pressed. The 
Channel Hold buttons freeze the traces of the selected 
channel. The relevant Hold light will be illuminated. It 
is not possible to have one timebase held whilst keep
ing the other one live. 

A Pressing this button switches the A light on and off. 
When the A light is illuminated, the Position paddle 
will add post-storage shift to the A trace. 

B Pressing this button switches the B light on and off. 
When the B light is illuminated, the Position paddle 
will add post-storage shift to the B trace. 

Hold & A When these are lit, the held A timebase 
trace will be shifted by the Position paddle. 

Hold & B When these are lit, the held B timebase 
trace will be shifted by the Position paddle. 

Hold A B When these are lit, the A and B timebase 
traces will be shifted simultaneously by the Position 
paddle. 

Inv The input signal is inverted before being displayed. If 
there is any DC component in the signal this will also 
be inverted and could cause the trace to disappear 
from the screen if DC coupling is in use. 

Norm The trace is a true representation of the input signal. 
(See also Auto/Norm). 

On/Off The channels may be swiched in or out with their 
On/Off buttons. The three options Off/Norm/Inv are 
selected sequentially by repeated pressings of the 
button: 

Norm The trace is a true representation of the input 
signal. 

Inv The input signal is inverted before being dis
played. If there is any DC component in the signal 
this will also be inverted and could cause the trace to 
disappear from the screen if DC coupling is in use. 

Master Menu Pressing this button calls the master menu 
onto the screen. 

Menu/trace Pressing this button calls the last used menu 
onto the screen. A second press returns the screen to 
the trace display. 

Plot Pressing this button causes the selected plotter to 
make a copy of the screen display. 

Position The vertical Position paddles control the vertical 
position of the trace(s) for their respective channels. 
If either of the A or B Post Storage lights is lit, then 
the Position paddles will apply 'post-storage shift' to 
the relevant trace(s). The horizontal Position paddle 
is used to move the trace to the right and left. The 
position of the cursors is fixed in relation to the trace 
and they will move with the applied shift. 
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Post Storage The Post Storage buttons, Hold, A and B are 
used for freezing a trace and determining which 
traces may be affected by the Position paddle: 

Power This button is used to switch the oscilloscope on or 
off, depending on its current state. 

Recall Pressing this button calls up the 'Recall Trace' menu. 
Through this menu it is possible to re-display any of 
the saved traces. 

Save Pressing this button calls up the 'Save Trace' menu. 
Through this menu it is possible to retain up to eight 
traces for three months after power down. 

Scale Illumination The scale on the screen can be lit or unlit 
using this control. 

Slope +/-This button selects positive or negative slope trig
gers. 

Source Steps through the available options of trigger 
source. For the 407I and 4072 these are CHI, CH2, 
EXT and LINE and for the 4074 are CHI, CH3, EXT 
and LINE. After LINE has been selected, a further 
press of the button returns the selection to CHI. 

S/Shot This button arms the instrument for a single-shot 
capture. The Arm'd light will be illuminated to show 
that the button has been pressed. 

Step/Var This is used with the VOLTS/DIV (volts per divi
sion) paddle to set the channel attenuator - i.e. it con
trols the amount by which the trace is deflected for a 
given input signal: 

Cal The VOLTS/DIV paddle steps the attenuator 
through the discrete calibrated ranges from 2m V to 
5V per screen division in I, 2, 5 steps. With a xlO 
probe the ranges are 20 m V to 50V per division at the 
probe input. 

Uncal The coarse setting of the attenuator is 
unchanged, but a variable gain is applied by the 
VOL TS/DIV paddle to the input signal. This has a 
range of I to about 0.4. Thus, with an initial setting of 
IV per division, the actual sensitivity of the channel 
could be st:! anywhere between IV and 2.5V per divi
sion. 

Stor'dThis light illuminates on completion of a single-shot 
acquisition. This is after the instrument has been 
Arm'd, triggered and a trace acquired. The light will 
stay illuminated until the instrument is re-armed or 
'Continuous' is pressed. 

Sweep Repeated pressing of this button cycles through the 
possible combinations of timebases (A only, A & B 
alternately, B only). A further press returns the selec
tion to A only, etc. 

A A only. Any active channel will produce a single 
trace on the A timebase setting. 

B B only. Any active channel will produce a single 
trace on the B timebase setting. 
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AB A and B alternately (i.e. 'dual timebase mode'). 
Any active channel will produce two traces: one on 
the A timebase setting and one on the B timebase set
ting. 

Time This paddle controls the 'delay by time' trigger func
tion. Negative times enable pre-trigger events to be 
captured, positive times allow events after the trigger 
point to be viewed. A gentle push to the left 
decreases the time delay; a firmer push causes the 
delay to decrease at a faster rate. A gentle push to the 
right increases the time delay; a firmer press 
increases it at a faster rate. If the delay changes to 
zero, there will be a long pause before the change 
continues. 

TIMFJDIV The two timebases which are available for each 
input ~ignal are set by the A and B 'TIMFJDIV' pad
dles. The range is 20s/div to 20ns/div. 

Trace Intensity This controls the brightness of the trace. 
The brightness of the cursors and the trigger level 
indicator are also adjusted by this control. 

Trace on/off Pressing this button calls up the 'Trace on/off 
menu. Through this it is possible to remove or display 
traces on the screen. 

Trace Rotate If the trace is not properly horizontal relative 
to the grid, then adjustment of this control with a 
small screwdriver should remedy the situation. 

Trig'd This lights up when the 4070 is receiving valid A trig
ger signals at a rate of greater than every 40ms. 

TRIGGER DELAY These paddles allow the trigger delay 
conditions to be set; trace acquisition will only begin 
after these conditions have been met: 

Time This paddle controls the 'delay by time' trigger 
function. Negative times enable pre-trigger events to 
be captured, positive times allow events after the trig
ger point to be viewed. A gentle push to the left 
decreases the time delay; a firmer push causes the 
delay to decrease at a faster rate. A gentle push to the 
right increases the time delay; a firmer press 
increases it at a faster rate. If the delay changes to 
zero, there will be a long pause before the change 
continues. 
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Events This paddle controls the 'divide by N' trigger 
function on the A timebase and the number of 
delayed triggers on the B timebase (as selected by the 
A/B switch). A gentle push to the left decreases the 
number of events at a faster rate. A gentle push to the 
right increases the nurriber of events, a firmer push 
increases the number more quickly. 

TRIG LEVEL This paddle controls the trigger level setting. 

Uncal The coarse setting of the attenuator is unchanged, 
but a variable gain ,:: applied by the VOLTS/DIV pad
dle to the input signal. This has a range of I to about 
0.4. Thus, with an initial setting of IV per division, 
the actual sensitivity of the channel could be set any
where between IV and 2.5V per division. 

VOLTS/DIV This adjusts the volts per division. Pushing thr. 
paddle upwards will adjust the sensitivity as far as 5V/ 
div. In the other direction, sensitivity can be 
increased as far as 2mV per division. 

X mag On This button selects X (horizontal) magnification; 
if it is already selected, pressing again switches it off. 

X Mag 2>20 Selects the amount of horizontal expansion 
applied to the trace. Each press of the button steps 
the magnification through the settings x2, x5, xlO and 
x20. After x20, a further press returns the setting to 
x2. The new timebase setting is displayed each time 
the button is pressed. 

xi The external trigger signal is coupled directly into the 
trigger circuitry at the specified 500m V sensitivity 
(see also xlO). 

xlO The external trigger signal is increased by a factor of 
10 before it enters the trigger circuitry - i.e. a signal 
ten times smaller will be required to produce the 
same eff-;...~t as on the xl setting (i.e. 50m V sensitiv
ity). 

+I- This button selects positive or negative slope triggers. 
The current selection is indicated by the light above 
the button. If negative slopes are selected then a 
single press will select positive slopes and a further 
press reverts to the negative slopes. 

0-9 These buttons are used to select options from the var
ious menus and enter numbers when required. See 
Section 2 for details. 
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4070 FAMILY SPECIFICATION 
(Unless stated, the specification of the 4071, 4072 and 4074 
are identical) 

VERTICAL INPUT 
Input 4071 - 2-Channels BNC connectors 

4072 - 2-Channels BNC connectors 
4074 - 2-Channels BNC connectors 

Bandwidth 
DC: 0 - lOOMHz (-3dB) 
AC: 4Hz - lOOMHz (-3dB) 

Bandwidth Limit 
20MHz (-3dB) 

Sensitivity 
2mV/div to 5V/div in 1-2-5 sequence. 

Accuracy 
±3% of full scale 

Variable Sensitivity 
2.5:1 range allowing continuous adjustment of 
sensitivity t.ie·.ween ranges. 

Input Impedance 
1M0/20pF 

Input Coupling 
AC-DC-GND 

Input Protection 
400VDC or pk AC 

Vertical Position Range 
±8div 

Auto Scale Factors 
Probe tip attenuation factors for xl, xlO or xlOO 
probes are sensed by the oscilloscope, providing the 
probes have a suitable sensing element. 

DISPLAY 

CRT 
10 x 12cm rectangular. Internal illuminated graticule 
with 10 x 8 dhisions and 5 sub-divisions. 
Continuously variable illumination. 

Display Modes 

4071 &. 4072: 

4074: 

CHl, CH2, CHl invert, CH2 invert. 
CHl + CH2, CHl vs CH2, Reference Traces 1 
through 8 (To a maximum of 8 displayed traces) 

CHl, CH2, CH3, CH4, CHl invert, CH2 invert, 
CH3 invert, CH4 invert, CHl ±CH2, CH3 ± CH4, 
Reference Traces 1 through 8. (To a maximum of 8 
displayed traces.) 

Interpolation 
Selectable either sine, linear or no interpolation 

Screen Update Rate 
Approximately 30 traces per sec 
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Trigger Reference 
There is an on-screen indicator which shows the 
location of the trigger level and the trigger point 

Readout 
Readout characters indicate the current setting of 
the instrument: vertica,l sensitivity, timebase and 
cursor measurements 

ACQUISmON SYSTEM 

Maximum Single Event Useful Storage Bandwidth 
lOOMHz (using internal sine interpolator) 

Maximum Sample Rate 
4071: 400M samples/sec when operating in single 
channel mode at 250ns/div or 200M samples/sec with 
both input channels. Decreasing with timebase range 
to 5 samples/sec at 20s/div. 
4072 &. 4074: 400M samples/sec on each input chan
nel at 250ns/div timebase range decreasing with 
timebase range to 5 samples/sec at 20s/div. 

Vertical Resolution 
8-Bits (0.4%) 

Record Length 
lK word per input channel 

ACQUISmON MODES 

Refresh Mode 
For stored data and display updated by trigger event. 

Roll Mode 
Stored data and display updated continually prior to 
being frozen by trigger 

Pre-trigger Roll Mode 
The stored data is updated continually as per the roll 
mode in the pre-trigger part of the display. Then the 
entire display is frozen as in the refresh mode upon 
receipt of a trigger. 

Glitch Capture 
Capture of either positive, negative or alternate 
positive and negative glitches. Typically a 5ns pulse 
can be captured with 80% confidence. There is a 
100% confidence of capture to 95% of amplitude for 
a 30ns pulse. 
Note: Glitch capture only operates on timebase 
ranges from 5µ.s/div. to 20s/div. 

Averaging 
Averaging factor is available from 2 to 256 (in a 
binary sequence) 

NON-VOLATILE MEMORY 

Waveforms 
A total of 8 waveforms can be stored: any trace can 
be recalled to the display 

Set-Ups 
A total of 4 set-ups can be stored in non-volatile 
memory. 
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Retention Time 
The memory is trickle charged and will last 
approximately 3 months with the power 
disconnected. 

HORIZONTAL DEFLECTION 

Horizontal Display Modes 
A, A alt B with A intensified by B, B only, X-Y, 
Refresh, Roll, Pre-Trigger Roll. 

Horizontal Display Accuracy 
±3%. 

A and B Delayed Sweep Range 
20ns/div to 20s/div in 1-2-5 sequence. Sweep speeds 
faster than 250ns/div use equivalent time sampling 
(ETS). ETS uses random sampling to achieve pre
trigger. 

Horizontal Expansion 
The Expansion from x2 to x20 times (in a 1-2-5 
sequence) is available on all timebase ranges (except 
x2 to xlO on 20ns/div). This gives a fastest timebase 
rate of 2ns/div. 

Timebase Sample Accuracy 
±0.01%. 

Timebase Jitter 
Less than ± 200ps 

Trigger Jitter 
20s/div to 250ns/div, ± 1 % of time/div. (unexpanded) 
±500ps. 
lOOns/div to 20ns/div, ±500ps. 

Trigger Delay 
The A or B sweep start can be delayed from either 
Trigger A or Trigger B respectively. The delay can 
be either negative (pre-trigger), or positive (post
trigger). 

TriggerRange 
Pre-Trigger -0 to 100% with 0.1 % resolution. 
Post Trigger -

TIMEBASE RANGE 
20s to O. lms/div 
50µ.s to 50ns/div 
20ns/div 

Trigger Delay Accuracy 
±0.001 % delay 
±0.1 % of timebase range 
±lns 

Delay by Events 

MAX DELAY 
99.9s 
0.99s 
0.4s 

This will allow the B sweep to be delayed from the A 
sweep by up to 999,999 events with a maximum 
trigger frequency of lOOMHz 

TRIGGER 

There are two trigger systems, A and B. Each system has 
similar specifications. 
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Trigger A: 

Source 
4071: CHI. CH2, EXT A, LINE. 
4072: CHI. CH2, EXT A, LINE. 
4074: CHI, CH2, EXT A, LINE. 

Couplings 
AC, DC, ACHP, ACLP, DCLP. 
TV Line, TV Field 2. 
DCLP, ACLP-(<15kHz) 
ACHP -(>15kHz). 

Trigger B 

Source 
As Trigger A except use EXT B. 

Couplings 
As Trigger A. TV Line taken from A Source. 

Slope 
Selectable +ve, -ve 

Sensitivity 
Internal: 

External: 

Trigger Level 

DC-lOMHz 
lOMHz- lOOMHz 
DC-lOMHz 

lOMHz-lOOMHz 

<0.3 div. 
<l.0 div. 
< 50mV p-p (xlO) 
<500mV p-p (xl) 
<lOOmV p-v (xlO) 
<lVp-p(xl) 

Variable over greater than ±4 divisions. 
Level indicated on screen with marker. 

External Input Impedance 
1M0/20pF 

External Input Protection 
200V DC or pk AC 

Trigger Combinations 
A and B Timebase can be triggered independently or 
in any combination of the following: 

'A' Triggeronly 
Trigger after every Nth A event 
Triggered on B after every Nth A event 
'B' Trigger only 
'A' Trigger then after N x 'B' trigger events 

Trigger Output 
Output Voltage level 

Logic 0: 0 to 0.5V 
Logic 1: 3.5 to 5.0V 

Maximum Output Current 
Logic 0: 20mA (sink) 
Logic 1: lmA(source) 

Protection: 47R series resistor provides protection 
against voltagesofOV to +5Vfor 1 second. Voltages 
in excess of these may damage the output device. 

Typical Pulse Parameters: Logic 0 to Logic 1 
transition at trigger point. Output then remains high 
for at least 2ms. 
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CURSOR MEASUREMENTS 

There is an on-screen measurement cursor which can be 
allocated to any trace plus horizontal and vertical datum 
cursors which can be moved to any screen position. 

The voltage and time differences between the measurement 
and datum cursors are automatically displayed. 

Time Accuracy 
As horizontal specification ± sample interval 

Voltage Accuracy 
As vertical specification ± 1 least significant digit 
(LSD) 

IEEE-488 INTERFACE (option) 

Read and Write Functions 
All front panel controls are fully programmable, 
except: 
Trace Intensity Power on/off 
Alpha-Numeric Intensity 
Scale Illumination 
Trace Rotation 
EXT A and EXT B, xl/xlO switches 

Data can be read from and written to all of the memories. 
All on-screen alpha-numerics can be read remotely. 
The controller can display messages on the display in 16 
lines of 32 characters each. 

Recognised Controller Originated Bus Commands 
DCL Returns Intrument to idle state. 
SPE Enables serial poll. 
SPD Disables serial poll. 
GTL Returns control to front panel switches. 
SDC As DCL but only affects devices configured 

to listen 
IFC Clears the interface. 

IEEE-488 Formal Attributes 
SHl Source Handshake Complete 
AHl Acceptor Handshake Complete 
TE2 Talker Function l ! Basic Extended 

Talker/Listener 
LE2 Listener Function Serial poll 
SRl Service Request Complete 
RLl Remote/Local Function Complete 
PPO Parallel Poll None 
DCl Device Clear Complete 
DTO Device Trigger Complete 

Operating Modes 
Addressable from bus 
Talk only in Plot mode 

Primary Address: 
Selectable from Menu 7. 

Data Format 
BCD, Octal, Hex, Binary. 

Transfer Rate 
Approximately SK bytes/sec in binary mode 
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RS-423 (RS-232) INTERFACE (option) 

Specification 
All of the functions available via the IEEE-488 interface are 
available via the RS-423 interface 

Baud Rate 
50,110,300,600,1200,2400,4800,9600 
selectable via menu. 

DIGITAL PLOTTER INTERFACE 

The instrument can directly address HPGL format plotters 
via either the IEEE-488 or RS-423 interface. This plots out 
either menus or traces. The trace plots will include cursor 
information, range settings, date and time. 

Manual Plot 
Plotting of all displayed traces or menus initiated by 
front panel button 

Automatic Plot 

Color 

On-screen traces are automatically plotted after 
acquisition prior to automatic re-arming of the 
trigger system 

Different colors are selected for traces and the grid 
when multicolor plotters are used 

Date and Time 
This can be set to any value and the plotter then prints 
the time of signal acquisition 

INTERNAL PLOTTER (option) 

Direct digital plots to the internal multicolor plotter can be 
selected by the menu to be in the same format as above. 

Plot size 
89mm wide by 102mm long (approx) 

No. of Pens 
4 (disposable roller-ball type) 

Speeds 
50s per trace (approx) 

ANALOG PLOTTER OUTPUT 

Analog Dual 

4071814072 

4074 

Simultaneous output of X with Yl and Y2 outputs 

As 4072 followed by output of X with Y3 and Y 4 
outputs. 

Analog Single 
4071 & 4072: Individual plot of single Y channel plus 
X output (allowing 2 channels to be plotted 
sequentially from the socket) 
407 4: As 4072, but all 4 channels plotted sequentially. 

Plot Rate 
10,5,1,0.5,0.l,0.05 div/sec and EXTERNAL clock. 
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Analog Plot Facilities from 15-Way D-Type Connector 

YOutput 
lOOmV/div (±10%) 

XOutput 
lOOmV/div (±10%) 

Pen-Lift 
Isolated single pole contact closes from start of command 
to end of plot cycle 

Ext. Plot Clock 
<5kHz 

+5V Auxillary Supply 
Less than lOOmA (22 ohm series impedance) 

AUTO PLOT 

Indicates a plot at end of acquisition, then re-arms 
instrument at end of plot. 

MISCELLANEOUS 

Calibrator 
1 V pk-pk ± 1 % at 50Hz to 50kHz depending on A 
Timebase Range. Time accuracy as for timebase 
range. 

Probe Power 
Power connector mounted on the front panel for 
Gould 10-TC-02 logic probe 

POWER REQUIREMENTS 

Voltage 
90V-260V AC. No switching required between 
voltage ranges 

Frequency 
48-440Hz 

Power 
200Wmax. 

DIMENSIONS 
See Figure 5.1--mm (approx) 

r 437 111. n 

m~ LJI 
~.--J 

..__..___ ,_ 396 ( 15· 59" l J 
Figure 5. 1 Dimensions in mm (in) 
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WEIGHT 

Net Weight 
4071 & 4072: 11.4kg (251bs) approx. 
4074: 12.3kg (271bs) approx. 

Shipping Weight 
4071 & 4072: 15.9kg (351bs) approx. 
4074: 16.8kg (371bs) approx. 

ACCESSORIES SUPPLIED 
Operating Handbook 
Front Panel , over 
Pack of 4 plotter pens 
2 rolls of plotter paper 
Line Cord 
4071: 2-off PB36 Probes 
4072: 2-off PB36 Probes 
~74: 4-off PB36 Probes 

OPTIONAL ACCESSORIES 

where internal 
plotter fitted 

Rack Mount Tray with Slides PN 04094732 

Cart TR7 General-Purpose Cart 

Protective Carrying Case 
PN 04101172 - a strong padded case enclosing the 
oscilloscope with three thicknesses of material 
covering the front panel 

ENVIRONMENTAL 

Temperature 
Operating 

O"C to 50°C 
Specified 

15°C to 35°C 
Humidity 

Tested to IEC 68-2-Ca operating 45°C at 95% RH 
T;s'.ed to IEC-2-Dd cycling non-operating. 
25°C-45°C, 95% RH cycles (144 hours). 

Safety 
Complies with IEC-348 Cat 1 Standards. 

Electromagnetic Interference (EMI) 
meets VDE 0871 category A. 

/ 

/ 
I-·~,::'." 

w 
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(8·19") 

1 
10 
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WAVEFORM PROCESSOR TYPE 170 
Introduction 
The 170 Waveform Processor adds a range of functions to 
the 4070 Family, which increases the power of the 
instrument in terms of both capture and post-storage 
analysis and measurement functions. 

SPECIFICATION 
SIGNAL CAPTURE FUNCTIONS 

Signal Averaging 
Steps selectable from 2,4,8,16,32,64,128 or 256. 

Capture & Repeat 
Arms the scope for a signal capture and automatically 
api--!ies the previously used post-storage functions. 

TV Setup TV Line 
Configures the instrument to --cquire a selected TV 
Line. (Dependent on Transmission System menu 
selectable from PAL, SECAM or NTSC.) 

Capture 
Arms the scope for a single capture. 

Limits 'idsting 
This facility allows you to store reference waveforms 
and create a passband to establish test tolerance if 
the signal remains within the passband a 'PASS' 
message will be displayed. Otherwise a 'FAIL' 
message will appear on the screen. 

It provides the option to automatically freeze the 
input signal should 'FAIL' message result from the 
test. 

POST-STORAGE ANALYSIS FUNCTIONS 

Filter 
6 selectable stages of low pass filtering per timebase 
range. 

Cut-off Frequency= 15.92 ln(lt_!_) 

td 2° 

td = timebase range in sec/div. 
n = Selected filter step. 

Restore 
Displays trace as if the most recent post-storage 
function selected was removed. 

Trace Magnification/ Attenuation 
Magnifies trace from 0.06 to 4.00 times in 63 steps 
selectable by increment/decrement controls. 

Invert 
Inverts the trace about the voltage datum. 

Position Controls 
Moves trace and datum in X and Y planes and cursor 
in X plane. 

Integration 
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Calculates the indefinite integral with respect to the 
voltage datum and displays the resultant waveform. 
The trace is auto-scaled. 

Area 

Section 5 

Calculates the area under a curve with limits defined 
by the cursor and datum. 

POST-STORAGE MEASUREMENTS 

Rise/Fall Time 
Calculates rise/fall time of a signal; the 0% and 100% 
points are set by cursor and datum. 

Overshoot 
Calculates overshoot of a signal as a percentage of 
setting value. Datum and setting value determined 
by cursor positions. 

Duty Cycle 
Calculates duty cycle (ratio of mark to pulse perioC1) 
as a percentage. Also calculates the average 
frequency and period of signal. Voltage datum 
defines the zero crossing or uses the mean of the 
waveform. Cursor and sdatum set measurement 
limits. 

Pulse Width Calculates time between 50% points (or 
voltage datum is required). With the pulse 
'bracketed' between the time datum and cursor. 

Max. Min Displays maximum and minimum voltage 
excursion of a waveform relative to the voltage 
datum position. The cursor and datum 'bracket' the 
waveform of interest. 

Peak-Peak Calculates peak-to-peak voltage of the 
waveform bracketed between the cursor and datum. 

RMS Calculates the root mean square (RMS) voltage of a 
waveform bracketed between the cursor and datum. 
The values are calculated with respect to both the 
voltage datum and the mean of the waveform. 

ORDERING INFORMATION 

4071 2-Channel Digital Oscilloscope 
4072 2-Channel Digital Oscilloscope 
4074 4-Channel Digital Oscilloscope 
102/103 RS423 and IEEE-488 Interface 
104 Internal 4 Color Plotter 
I 70A Waveform processor Type 170A 
270 Waveform processor Type 270 
PN 04094731 Rack Mount Kit. 
PN 04094732 Rack Mount Tray with slides. 
PN 04101172 Protective Carrying Case. 
Type TR7 General-Purpose Lab Cart. 

INTERNAL PLOTTER CONSUMMABLES 

PN 04101175 Pack of 4 replacement pens. 
One of each color. 

PN 04101165 Pack of 8 rolls of paper. 

THESE SPECIFICATIONS ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 
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BRIEF IEEE-488 BUS DISCUSSION 

The IEEE-488 bus specification describes an asynchronous 
byte-serial digital bus sufficiently general to allow instru
ments with greatly varying capabilities to communicate 
with each other. Table Al.I lists the required signals and 
the assigned connector pins. 

In a typical small system, a controller would direct the data 
transfer and individual operation of a few bussed instru
ments; for example a 4070 together with printer, and a 
floppy disc unit, all IEEE-488 compatible. Each of the 
three instruments wouh.J be assigned a unique primary 
address from 0 to 30. More specific selection of functions 
within a particular instrument is possible by assigning a 
unique secondary address to each such function; for exam
ple, an 8 channel analog to digital converter might have 
primary address 5. Each channel could have a separate sei: ·· 
ondary address from 0 to 7. The instrument (for example 
the A to D converter) must have been designed to use sec
ondary addressing and the controller must have been prog-

PIN SIGNAL 

1 DlOl 
2 D102 
3 D103 

rammed to correctly address each instrument and function 
according to the manufacturer's data before the system can 
function. Table Al .2 lists all valid IEEE Bus message 
codes. 

All instruments, and the controller( s), in a system are inter
connected by a standard oonnector shown in Fig. Al.3. 
Commercial examples are the Amphenol series 57 connec
tor or the AMP 'Champ' series. 

All bytes of information exchanged on the bus are 'hand
shakes'. See Fig. Al.1. The sender of a message via the bus 
is conventionally called the 'talker', and those devices 
receiving the message are called 'listeners'. The talker 
(there must only be one at a time) sets DAV LO (data is 
now valid), the listeners (there may be many) each first set 
NRFD LO (not ready for more data) and then set NDAC 
HI (this data byte accepted). After the current byte has 
been accepted by all listeners, the Talker will reset DAV HI 
and the listeners will all first return NDAC LO and the 
NRFD HI, readying the bus for the next byte transfer. 

DESCRIPTION 

4 D104 Data Input/ Carry bi-directional, asynchronous byte serial data, addresses 
13 D105 Output lines or commands 
14 D106 
15 D107 
16 Dl08 

5 EOI End or Identify. Transmitted by talker at end of multi-byte data record. 
Used with A TN for parallel poll. 

17 REN Remote Enable. Asserted by controller. Transfers control for each 
instrument to the bus instead of their front panels. 

9 IFC Interface Interface Oear. System controller returns all active devices on bus to 
Management idle states and takes control of bus. 

10 SRQ Lines Service Request. Line used by device on bus to indicate its need for 
service from the system controller. 

11 ATN Attention. Asserted by Controller. When true, D101-D108 carry 
addresses or commands. When false, data. 

6 DAV } Handshake Data Valid 
7 NRFD Lines Not Ready For Data 

8 NDAC (see Fig. 3.3) Not Data Accepted 

18 (DAV) 
19 (NRFD) 
20 (NDAC) Return Twisted with (line) 
21 (IFC) Lines 
22 (SRQ) 
23 (ATN) 

12 Shield Braid around entire cable, continued through connector shells. 

24 Logic Ground Connects together OV's of all instruments on bus. 

Table A 1. 1 IEEE Bus Signal Definitions 
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~ Table A 1.2 IEEE-488 Command and Address Messages 

ASCII -- IEEE 488 BUS MESSAGES (COMMANDS AND ADDRESSES) HEX CODES 

~ 0 1 2 3 4 5 

ASCII MSG ASCII MSG ASCII MSG l ASCII MSG ASCII MSG ASCII D 

0 NUL DLE SP 00 0 16 @ 00 p 

1 SOH GTL DCl LLO ! 01 1 17 A 01 Q 

2 STX DC2 .. 02 2 18 B 02 R 

3 ETX DC3 # 03 3 19 c 03 s 
4 EOT soc DC4 DCL $ 04 4 20 D 04 T 

5 ENQ PPC NAK PPU % 05 5 21 E 05 u 
6 ACK .J.. SYN & 06 6 22 F 06 v 
7 BEL ETB ' 07 7 23 G 07 w 
8 BS GET CAN SPE ( 08 8 24 H 08 x 
9 HT TCT EM SPD ) 09 

-· 
9 25 I 09 y 

A LF SUB • 10 26 J 10 z 
B VT ESC + 11 ' 27 K 11 [ 
c FF FS 

' 
12 < 28 L 12 \ 

D CR GS - 13 = 29 M 13 I 
E so RS 14 > 30 N 14 . 

F SI us I 15 ? UNL 0 15 -

"'- '- ,,------/'- ~' /'--._ 

' ' , ' , 

PRIMARY COMMAND GROUP (PCG) 

Notes: 
I. Device Address messages shown in decimal 
2. Message codes are: 

DCL - Devices Clear LLO - Local Lockout 
GET - Device Trigger PPC - Parallel Poll Configure 
GTL - Go to Local PPU - Parallel Poll Unconfigure 

3. ATN off, Bus data is ASCII; ATN on, Bus data is an IEEE MSG. 
(Hi) (Low) 

SDC - Selected Device Clear 
SPD - Serial Poll Disable 
SPE - Serial Poll Enable 
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MSG ASGII 

16 

17 a 

18 b 

19 c 

20 d 

21 e 
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_,;'--._ 
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THE HANDSHAKE 

DAV 

NRFD 

NDAC 

Fig. A 1.1 The Handshake 

+5V 

3k 

NORMAL BUS 
QUIESCENT STATE 

+5V +sv 

MEANINGS 

DAT A NOT VALID 

DATA VALID 

READY FOR DATA 

NOT READY FOR DATA 

DATA ACCEPTED 

DATA NOT ACCEPTED 

ONE OF 16 ----t.__...._ ....... ________ _,..--41...,_._ ___________ _..,. ___ B ___ us LINES 

RX MT.A 

CONTROLLER 

BUS LINE 'INACTIVE• Va•+ 3·3V 

BUS LINE 'ACTIVE' v8 "" + 0·4V 

Fig. A 1.2 IEEE-488 Bus Lines 

RX DATA RX DATA 

INSTRUMENT N~ 1 INSTRUMENT N~ 2 

69 



Appendix 1 

* SIGNAL GROUND 

* ATN GND 

* SRQ GND 

* IFC GND 

* NDAC GND 

* NRFD GND 

* DAV GND 
REN 
DIO 8 
DIO 7 
DIO 6 
DIO 5 

* TWISTED PAIR WITH 
SIGNAL CABLE OF 
SAME NAME. 

Fig. A 1.3 IEEE-488 Connector 

Because the bus is asynchronous and a 'wired Or' open -
collector configuration is used for each line in the interface, 
see Fig. Al.2, a handshake line can only change state after 
all listeners have set their respective drives to the same 
state. The data transfer rate can only be as fast as that of the 
slowest receiver. 

SERVICE REQUEST (SRO) 

This is a dedicated bus line used by devices to indicate that 
they need service from the controller (i.e. the opportunity 
to 'talk'). 

To establish which device has flagged the SRO, the control
ler will use a mechanism called serial poll. 

SERIAL POLL 

This is a special mode set by the controller in addressed lis
teners causing them, when permitted to talk, to put on the 
bus their serial poll status word. Bit 6 of this word indicates 
which device originated the SRO seen by the controller. 
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0 
24 12 SHIELD 
23 11 ATN 
22 10 SRQ 
21 9 IFC 
20 8 NDAC 
19 7 NRFD 
18 6 DAV 
17 5 EOI 
16 4 DI04 
15 3 DI03 
14 2 DI02 
13 1 0101 

0 

A typical host computer routine for the serial poll would 
execute the following sequence of events, having sensed the~ 
service request (SRO): 

1. Set up a timeout interrupt, so as to deal with those 
cases of polling a device which is not present; 

2. Enter a 'do-loop' of device addresses, and within this: 
a) Send the commands UNLISTEN, UNTALK, 

MYLISTENADDRESS - this 'silences' the bus 
and sets the controller to listen; 

b) Command the addressed device to TALK; 
c) Command SERIAL POLL ENABLE (SPE) -

this will cause the addressed talker to respond on 
to the bus with its serial poll status word. Bit 6 of 
this word indicates whether or not this device 
originated the service request. 

d) Having read the response, command SERIAL 
POLL DISABLE, UNLISTEN, UNT ALK again 
and proceed around the loop until the SRO 
originator is found. 
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FURTHER IEEE-488 INFORMATION: 

1. The definitive specification is the IEEE STD 488-
1975, Digital Interface for Programmable Instrumen
tation. Available from: 

IEEE 
345 East 47th Street, 
New York, N.Y. 10017 or, 

American National Standards Institute, 
1430 Broadway, 
New York, N.Y. 10018 

2. 

3. 

The corresponding IEC standard is very similar, but 
specifies a 'D' range connector instead of the 'Am
phenol 57' type IEEE connector. 

A basic discussion of the IEEE-488 bus and an 
implementation of the standard using the MC68488/ 
MC3448A integrated circuits. 

"Getting Aboard the 488-1975 Bus" 
Available from Motorola Semiconductor 
Products, Inc. 
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INDEX 

Numbers such as 1.1, 4 etc. refer to section numbers as 
shown in the contents. 

A 

Abort 1.7, 2.0, 4 
A buttons 1.2, 4 
A/B TRIGGER 1.4, 4 
AC 1.2, 4 
AC/Gnd/DC 1.1, 1.2, 4 
Acquisition 

rate 1.3 
status 1.8 

Add 1.8, 2.4 
Address, GPIB 2.8 
Adjusting the trace 1.1 
Alias 1.1, 2.4 
Alpha intensity 1.1 
Analog plot 1. 7, 1.8 
Arm'd 1.5 
Assertive commands 1.8 
A TIME/DIV paddle 1.1, 1.3, 4 
Attenuator 1.2 

sensitivity 1.2 
VOLTS/DIV 1.2 

Auto/Norm 1.4, 4 
Auto setup 1.1, 1.8, 4 
Auto trigger 1.1, 1.4 
Averaging 1.8, 2.4 

B 

Bandwidth 1.2, 3 
limit 2.4, 1.8 
trigger 3 

Base, number 1.8 
Battery-backed RAM 2.0 
B buttons 1.2, 4 
Block 1.8 

length l.8 
B TIME1DIV 1.3, 4 

c 
Cal 1.2 
Calibration 

timebase 3 
vertical 3 

Capture 1.5 
Channel 1.1 

hold 1.2, 1.5, 1.8, 4 
selection 1.2, 1.8 

Change pen color 2. 7 
Chart recorder mode 1.8 
CHl(X) socket 1.1 
CH2(Y) socket 1.1 
Continuous 1.5 
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Command 
list 1.8 
syntax 1.8 
types 1.8 

Computer interfaces 1. 7 
Coupling 

input 1.2 
trigger 1.4 
vertical 1. 8 

Cursor 1.2, 1.3, 1.6 
commands 1.8 

D 

DATUM 1.6, 1.8 
DC 1.2, 4 
Default 

RS423 settings 1. 7 
plotter 2.7 

Delay, trigger 1.4, 2.3 
Direct action assertive commands 1.8 
Display menu 2.1, 2.4 
Display trace stores 1.8 

transfer 1.8 
Dot joining 1.8, 2.4 
Dual channel analog plot 1. 7, 1.8 
Dual timebase mode 1.3 
Dust 1.0 

E 

Echo & prompt 2.8 
EOI 1.8 
ETS 1.1, 1.3 
Equivalent Time Sampling 1.1, 1.3 
Events, trigger delay 1.4, 2.3 
Expansion, horizontal 1.3, 1.8, 4 
EXT 1.4 
External trigger inputs 1.4 

F 

Focus 1.1 
Frequency 

range 1.1 
requirements 1.0 

Freezing a trace 1.2, 1.5 
Fuse requirements 1.0 

G 

Gain, variable 1.2, 1.8 
Glitch detect 2.4 
Gnd 1.1, 1.2, 4 
GPIB(IEEE488) 1.8 

address 2.8 
Graphical trigger display 2.1, 2.3 
Graticule plot 1.8 
Grounding 1.0 



Index 

H 

Handshake (RS423) 1.7, 2.8 
Hello message 1.8 
Help menu 2.1, 2.5 
Hold 1.2, 1.5, 1.8, 4 
Horizontal 

adjustment 1.1, 1.3 
expansion 1.3, 1.8, 4 
magnification 1.3, 1.8, 4 
modes 1.8 
scaling 1.8 
shift 1.3, 1.8 

HPGL 1.7 

I 

IEEE488 1.8 
Interpolation 1.8, 2.4 
Interrogative commands 1.8 
Input 

interfaces 1. 7 
coupling 1.2 
impedance 1.2 

Interfaces, input/output 1. 7, 2.1, 2.8 
Inv 1.2, 1.7, 4 
110 interfaces 1.7, 2.1, 2.8 

K 

Keypad interface 1. 7 

L 

Linear interpolation 1.8, 2.4 
Live parts 1.0 
Local 

Jock-out mode 1.8 
mode 1.8 

Lock 1.5, 1.8 

M 

Master menu 2.1 
Max detect function 2.4, 1.8 
Max-Min function 2.4, 1.8 
Memory, trace 2.0 
Menu/trace 2.1 
Min detect function 2.4, 1.8 
Minor cursor 1.6 
Miscellaneous 1/0 connector 1. 7 

N 

Non-volatile RAM 2.0 
Norm 1.2, 4 
Number base 1.8 
Numeric keys 2.0 

0 

On/Off buttons 1.2, 4 
On-screen text command 1.8 
Output 

interfaces 1. 7 
rate (plot) 1.8, 2. 7 

Overshoot 2.4 

p 

P~cking 1.0 
Parity 2.8 
Peak signals 1.1 
Pen colour, change 2.7 
Phase shift 1.8, 2.3 
Plot 

destination 1.8 
graticule 1.8 
menu 2.1 
mode 1.8 
rate 1.8 
traces only 1.8 

Plotter, default, changing 2. 7 
Position paddle 1.2, 4 
Post storage shift 1.2, 1.8 
Power 

button 1.1, 4 
requirements 1.0 

Pre-shoot 2.4 
Pre-trigger 1.4, 2.3 

roll mode 1.8, 2.4 
Probe, xl, xlO 1.2 

gain 1.8 
Prompt, echo 2.8 
PTR mode 1.7 

R 

RAM, non-volatile 2.0 
Recall 

setup2.1, 2.6 
trace 2.0 
machine state 1.8 

Records 1.8 
Reference memory stores 1.8 

transfer 1. 8 
Refresh mode 1.8, 2.4 
Release 1.8 
Remote mode 1.8 
Ringing 2.4 
Rise time 1.6, 3 
Roll mode 1.8, 2.4 
RS232 1.8 
RS423 1.8, 2.8 

s 
Safety 1.0 
Samples per division 1.3 
Sampling rate, equivalent max 1.3 
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Index 

Save 
setup 2.1, 2.6 
trace 2.0 

Scale illumination 1.1, 4 
Scaling 

horizontal 1.2, 1.8 
vertical 1.3, 1.8 

Sensitivity, attenuators 1.2 
Serial poll 1.8 
Service requests 1.8 
Separators 1.8 
Setup 2.1, 2.6 
Signal inputs 1.1 
Sine interpolation 1.8, 2.4 
Single channel analogue plot 1. 7, 1.8 
Single-shot capture 1.5 
Slope, trigger 1.4, 1.8 
Speed (RS423) 2.8 
Spikes 1.0 
S/Shot 1.5 
Start plot command 1.8 
Status menu 2.1, 2.2 
StepNar button 1.2, 4 
Stor'd 1.5 
Stores 

display trace 1.8 
reference memory 1.8 

Supply voltages 1.0 
Sweep 

button 1.3 
rate 1.1 

Sync separator, TV 1.4, 2.3 

T 

Temperature 1.0 
Text 1.8 
Time datum cursor 1.6, 1.8 
Time, trigger delay 1.4, 1.8, 2.3 
TIME/DIV 1.1, 1.3, 4 
Timebase 1.1 

calibration 3 
dual 1.3 
selecting 1.3 
setting 1.3, 1.8 

Trace 
ON/OFF2.0 
intensity 1.1, 4 
plot 2.7 
position 1.2, 1.3 
recall 2.0 
window 1.8 
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Trig'd 1.4, 4 
Trigger 

auto 1.1, 1.4 
bandwidth 3 
configuration diagram 2.1, 2.3 
control 1.4, 2.3 
coupling 1.4, 1.8 
delay 1.4, 1.8, 2.3 
inputs, external 1.4 
level 1.1, 1.4, 1.8 
menu 2.1, 2.3 
mode 1.8, 2.3 
sensitivity 3 
slope 1.4, 1.8 
source 1.4, 1.8 

TRIG LEVEL paddle 1.4, 4 
TV 

u 

special functions 2.1 
sync separator 1.4, 2.3 

Uncal 1.2 

v 
Variable gain 1.2, 1.8 
Ventilation 1.0 
Vertical 

adjustment 1.1 
calibration 3 
coupling 1.2, 1.8 
datum cursor 1.6, 1.8 
position 1.2, 1.8 
scaling 1.2, 1.8 

View setup 2.2 
Voltage 

datum cursor 1.6, 1.8 
signal 1.1 
supply 1.0 

VOLTS/DIV 1.1, 1.2, 4 

w 
Waveform processor socket 1. 7 
Window, trace 1.8 

x 
X magnification 1.3 
XY mode 1.8, 2.4 



Service Facilities 

GUARANTEE AND SERVICE FACILITIES 

SERVICE FACILITIES 
Gould and its distributors and agents maintain comprehen
sive after sales facilities and, whether or not it is still under 
guarantee, this instrument should be returned to the factory 
or to the local distributor or agent through whom it was 
supplied for servicing if this is necessary. The type and serial 
number of the instrument should always be quoted, 
together with full details of any fault and service required. 

Equip»1ent returned for servicing must be adequately 
packed, preferably in the box in which the instrument was 

PRINCIPAL GOULD SERVICE OFFICES 

AUSTRIA 
Gould Electronics GmbH, 
Niederlassung Wien. Mauerbachstrasse 24, A-1140 Wien. 
Telephone (222) 97 25 06. Telex 01-31380. 

BELGIUM 
Gould Instruments Systems, 
Avenue Reine Astrid, 1. 1430 Wauthier-Braine. 
Telephone 02-366.17.52. Telex 20425 Gould/B. 

FRANCE 
Gould Electronique, 
57 Rue Saint Sauveur, Ballainvilliers, 91160 Longjumeau. 
Telephone (6) 934-1067. Telex 600824 ALLCO. 

Adresse postale: 
B.P. 115, 91162 Longjumeau Cedex. 

GERMANY 
Gould Instruments, 
Dieselstrasse 5-7, D-6453 Seligenstadt. 
Telephone (6182) 8010. Telex 4184556. 

WL 45676 

supplied and shipped, with transportation charges prepaid. 
We accept no responsibility for instruments arriving dam
aged. 

Our factory Sales, Service and Engineering Department 
and those of approved distributors and agents are ready to 
assist you at all times. 

The Gould Service Department and those of approved dis
tributors and agents can provide maintenance and rt:pair 
information by telephone or letter, if required. 

NETHERLANDS 
Gould Instruments Systems Netherlands, 
Maarssenbroeksedijk 4, 3606 AN Maarssenbroek. 
Telephone 030 42 01 42. Telex 70667. 

SWITZERLAND 
Gould Elektronik AG, 
Grubenstrasse 56, Ch-8045 Zurich. 
Telephone 463 2766. Telex 813607. 

UNITED KINGDOM 
Gould Electronics Ltd., 
Instrument Systems, 
Roebuck Road, Hainault, Ilford, Essex JG .. 3UE 
Telephone 01-500-1000. Telex: 263785 
Fax: 01-501 0116 

USA 
Gould Inc., Recording Systems Division, 
3631 Perkins Avenue, Cleveland, Ohio 44114. 
Telephone (216) 361-3315. Telex 1961123 GLD RS UT. 

And other Gould Agents and Distributors worldwide. 

Manual Part Number 456760 
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