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Section 1.
Introduction

The Canberra Model 2071A Dual Counter/Timer provides,
in a single width NIM module, two eight decade counters, a
crystal time base, and presetting logic. Normal operation is
as a preset timer and event counter, or as a preset event
counter and timer. However, the Model 2071A may aiso
operate as a dual counter plus preset timer without display
of the preset data.

Both count INputs accept fast negative NIM or positive
pulses, jumper selectable. A discriminator is provided
allowing positive inputs to be compatible with unipolar and
bipolar linear signals or TTL logic pulses. The front panel
positive DISCriminator covers an input range of +100 mV

to +10 V pemmitting selective counting, eliminating spur--

ious counting from noise or other erroneous pulses.

The Model 2071A accommodates input counting rates of
100 million counts per second (100 MHz) for negative
inputs and 25 million counts per second (25 MHz) for posi-
tive inputs.

The internal crystal time base provides increments of 0.01
seconds or 0.01 minutes, and live time gating at one
microsecond resolution.

Display of either counter's content is accomplished with a
six digit Liquid Crystal Display. The LCD includes eight
annunciators which describe the display and dynamic state
of the unit. Automatic x100 range shift provides an indica-
tion of the six most, or six least significant digits.

Preset control is accomplished with a three digit thumb-

wheel switch providing a preset range from one to 99 X 10¢
increments. )

Section 2.
Specifications

The SINGLE/RECYCLE mode switch provides amethod to
automatically place the unit or system back into the count-
ing mode ten seconds or 100 microseconds, jumper selec-
table, after preset or termination of the count mode is
reached.

Master-Slave system operation can be accomplished via
the front or rear panel interconnection of the ENABLE
signal, or by either of the two optional I/O interfaces.

The CanberraNIM Daisy Chain option provides interfacing
to all Canberra printing counters, timers, and readout
scanners. Standard with the NIM Daisy Chain option is a
Read Out Buffer capability such that with any number of
counting modules a total of only 100 microseconds dead
time is required.

The alternate Canberra GPIB (IEEE-488) option provides
interfacing to a GPIB bus, and allows a GPIB Controller to
start, stop, and read out counting systems.

A convenient ENABLE output wili allow the Mode! 2071A to
start, stop, and reset single or muitiple combinations of
other Canberra Series 2000 counting modules.

For an accumulation of data in channel A, a jumper can be
changed to prevent the resetting of channel A.

External connection to the A or B GATE inputs will permit
gating of incoming pulses when in the preset count mode,
and gating of the time base for channel A or B, jumper
selectable, when in the preset time mode. In this mode the
gate provides one microsecond resolution. Thus when a
system busy signal is connected to this input, the Model
2071A will provide extremely accurate dead time
corrections.

2.1 INPUTS

A and B IN - Front panel BNC connectors accept positive
linear, TTL, or negative NIM fast logic signals, jumper
selectable. Positive operation accepts unipolar, bipolar, or
TTL signals; amplitude: 0 to+10 V,+12 V maximum: input
amplitude must exceed the adjustable discriminator level
for 20 nsec to be counted. Negative NIM fast logic ampli-
tude: -0.6 V to-1.6 V; minimum width 4 nsec below-08 Vv,
input rise and fall times: 1 nsec to 300 nsec; Zi,~ 1 k ohms

dc for positive signals and = 50 ohms for negative signals.
GATE B - Counting control for channef B or time channel,
jumper selectable; with time gate selected, 1 usec time
resolution can be obtained; shipped as channe! B counting
control. Amplitude: + 4 to + 5 V or open circuit allows
counting; zero to+ 0.8 V inhibits counting; Zj= 100 k ohms
to+5Vbus. When used as time gating, system busy can be
used for accurate dead-time correction.



22 INPUT/OUTPUT
GATE A/ENABLE - Front panel BNC connector having a
multifunction capability; GATE A or ENABLE, internally
selected with jumper plug; shipped in ENABLE position.
GATE A - With respect to channel A, same as GATE B.
ENABLE - Bidirectional as input or ottput, apen collec-
tor function, fogic "0” OR; sinks 20 mA, sources from 4.7k
ohmto+ 5V bus.
As an Output - Provides counting contro! to other
2071A, 2072A or compatible modules; 0 to + 08 V
enables counting, + 4 V to + 5 V disables counting.
Asan Input-0to+ 0.8V enables counting mode;+4V
to+ 5 V or open circuit disables counting mode.
ENB/OVF -Rear panel BNC connector having a multifunc-
tion capability, ENABLE or OVERFLOW, intemally selected
with a jumper plug; shipped in the OVF position.
OVF - Quiputs a + 5 V pulse coincident with the eighth
decade reset; rise and fali times < 200 nsec; width 0.3
isec nominal; de coupled; sinks 5 mA, sources 2.5 mA at
25 V; internal jJumper selects channel A or B as source,
Shipped in the channel A position.
ENABLE - Bidirectional as input or output, open collec-
tor function, logic“0" OR; sinks 20 mA, sources from 4.7 k
ohmto+ 5V bus.
As an Output - Provides counting coniro! to other
2071A,2072A or compatible modules; 0to+ 0.8V level
enables counting, + 4 V to + 5 V disables counting.
Asaninput-0to+0.8Venables countingmode; 4+ 4V
to + 5 V or open circuit disables counting mode.

2.3 FRONT PANEL CONTROLS

START/STOP - Two-position momentary toggle switch
initiates or terminates a counting sequence. .
RESET - Manua! push-button resets both counters to zero.
" SINGLE/RECYCLE - Two-position toggle switch selects
single or recycle mode of operation upon reaching a presst
condition,

0.01 SEC/COUNT B/.01 MIN - Channef B time base or
count selector; three-position toggle switch to select 0.01
seconds, 0.01 minutes, orthe external B IN as the B counter
and preset function. When time is selected, channel A
counts external events through A IN. When Count B Is
selected, channel A counts time in0.01 second intervals. An
additional capability selected by internal jumpers provides
atime preset, and event counting in channel A and B, In this
case time is riot avaitable for display or readout.

A/B DISPLAY SELECT - Two-position toggle switch se-
lects which counter's contents are displayed on the LCD.
PRESET NM X 10P - Three-digit thumbwheel switch for

channel B preset. M is units, N is tens, P is the power of 10.N .

andM range from0 {0 9; Phasarange of 0to6;N=M=0
disables the Preset function.

2.4 PERFORMANCE

CAPACITY - Eight decades per channel, allowing 108 -1
counts in each,

COUNT RATE - 100 MHz max., negative; 25 MHz positive.
PULSE PAIR RESOLUTION - 10 nanoseconds, negative;
40 ns positive.

CRYSTAL TIME BASE ACCURACY - + 0.0025% over
operating temperature range.

TEMPERATURE OPERATING RANGE -0 to 50°C.
PRESET COUNT CHANNEL - Limited to 1 MHz count rate;
pulse width minimum 300 nsec.

INDICATORS - Six digit Liquid Crystal Display with auto
{x100} shift for displaying six most-significant digits. Eight
annunciators on LCD describe the display. These are: OF
(overflow}, x100, CNT, MIN, SEC, A, B, decimal point.
Active counting is indicated by CNT, MIN, or SEC blinking.
Leading zerces are suppressed.

25 INTERNAL CONTROLS
STANDARD JUMPERS {When set, perform the foliowing):

» Intiibit reset of channe! A when starting. In this mode
channel A accumulates counts and is reset only by the
manual pushbutton,

s Select OVERFLOW or ENABLE as the function of the
rear panel connector.

¢+ Select OVERFLOW output from channel B instead of
channet A,

s Permit counting in both charninels. In this mode the
module may still be preset on time, but the time cannot
be read out.

» Aliow a pulse on ENABLE INPUT to start the moduie.

» Change recycle time from 10 sec to 100 usec.

» Select GATE A or B to gate the time channel.

* Select GATE A or ENABLE as the function of the front
panel connector. }

» Select Input A and B to accept positive linearand TTL,
or negative NIM signals.

2.6 POWER
2071A Alone with-01 with-02
+12 120mA 155 mA 123 mA
-12 200 mA 235 mA 203 mA
+24 35mA 35 mA 35 mA
-24 0 0 0
2.7 PHYSICAL

SIZE - Standard single width NIM module; 343X 22.12cm
(1.35 X 8.71 inches) per TID-208323 (rev. A)

NET WEIGHT - 0.94 kgs (2.0 b))

SHIPPING WEIGHT -3.2kgs (7.0 Ib.)

2.8 OPTION: 2071-01
GPIB (IEEE 488) INTERFACE

A. Features

« Asynchronous ASCII data transmission bit parallel,
character serial

 Uniquely addressable, switch controlied

¢ Talk/Listen mode

» Taik Only mode

+ Auto recycle minimizes readout dead time

* Field installable

* Form feed or carriage return at end of word

B. Description

The General Purpose Interface Bus links a Canberra NIM
counting module into the IEEE 488 standard communica-
tions network. As a Listener, this interface receives Start,
Stop, and Readout commands from a controlier. As a
Talker, it supplies its accumulated data to a peripheral
device. A Talk Only mode provides a controllerless means
for asingle medule to read out to a peripheral Listener. The
Auto Recycle mode allows the selected module to place
iself (and the rest of the Canberra counting system) back
into the count mode at the conclusion of its readout, thus
minimizing system dead time. A side pane! cutout provides



access to Set or Verify a Talk/Listen Address, seiect Talk
Only mode, enable Auto Recycle, or select Form Feed/Car-
riage Return at the end of a word. This interface is a single
PC board with a connector that allows convenient field
installation,

C. Specifications :
SIGNALS - The input/output signals on the GPIB connec-
tor are TTL compatible. True equals 0 to + 0.4 V, Faise
equals+25to+5V.
CONTROLS - Side-panei cutout provides access to:

Address select switches (5)

Talk-Listenv/Talk Only switch

Auto Recycie switch

FF/CR switch
Internai jumper enables Stop command response (DC 2).
CONNECTOR - Standard GPIB connector on rear panel.
CONFORMITY - Option 01 contains the following subset of
capabilities (for explanation see IEEE-488 Standard) SH1,
AH1,T1, TEO, LO, LEO, SR1, RLO, PFPO, DTO, Co, DCO/DC2
selectable,

D. Generaf Description of GPIB

The General Purpose Interface Bus is a link or network by
which system components communicate with each other.
Each system participant performs at least one of three
roles: Controiler, Talker, or Listener.

A Controller manages bus communications primarily by
directing or commanding which devices are to send datato
other devices {Talker), or receive data from other devices
{Listener) during an operational sequence. A controller
may also be interrupted or it may command specific action
between devices.

The GPIB consists of 16 lines which are grouped intothree
sets according to function; there are 8 data lines, 3 control
lines, and 5 general management lines. The 8 data lines
carry ASCII characters (bit paralfel) asynchronously; the
control lines provide a data transfer handshake compatible
with both slow and fast devices; the bus management lines
allow initialization, interrupts, and special controls.

E. Cable
One CanberraMode! C2071-2 GRS Data/Control cable 0.6
m (2 feet} long is supplied for connection to the GPIB bus.

2.9 OPTION: 2071-02
CANBERRA NIM DAISY CHAIN INTERFACE

A. Fealures :

* Synchronous BCD data transmission bit paratlel,
character serial

* Readout sequence determined by interconnect order

s Field installable

* Systern control via individual Start, Stop, and Reset
signals

+» Compatibility with Canberra counters and scanners

* Read Out Butfer

B. Description

The Canberra NIM Daisy Chain Interface Option provides
the basic 2071A module with a readout/control capability
compatible with previous Canberra data-acquisition series
modules.

Read Out Buffering is available by moving jumper DD to
position CC. This sets the Recycle time to 100 micro-
seconds and only needs to be carried out on the 2071A
selected as Master. Operating the Master, and hence the
entire system, in the Recycle mode provides a minimal (100
rnicrosecond} dead time buffered counting system.

The problem of data transfer from the eight digit 2071A to
the standard six-digit system is handled by a toggle switch
on the interface board. It selects either the six most-
significant digits or the least-significant digits. Two digits
are lost in either case. T
Controf signals, Stanrt, Stop, and Resefare ré\Ceived only if
the unit is to be a system slave. A master until Will generate
Start, Stop, and Reset. This logic is under infernal jumper
controt. i

C. Signals

CONTROL IN - Accepts Start, Stop, Reset, and Print pulses
(5 V negative going from + 5 V level, rise time 500 nano-
seconds maximum, width 1.0 microseconds minimum.
Also HOLD command {dc level changefrom+-5Vto+05V
maximum during printout) is accepted. Rear panel 15-pin
“D" connector {Amphenol 1 7-10150).

CONTROL OUT - Provides Stant, Stop, and Reset com-
mands (5 V negative going pulses from+5V lavel, rise time
500 nanoseconds maximum, width 1.9 microseconds min-
imum), Data output information is presented in the form of
Serial BCD (logic1=+4to+5V dc, logicO0=01t04+05V
dc). This connector also provides the “next unit” Print
command; eighth and successive Print command pulses
are routed out via a logic gate. Al control lines except Print
command are wired directly between Control In and Con-
trol Out connectors, Rear panei 1 5-pin “D" connector
{Amphenol 17-20150).

D. Controls .

SIGNIFICANT DIGIT SWITCH (107 - 102/105— 109 -107 -
107 position selects readout of the six most significant dig-
its of the eight-digit word. 105- 10° position selects readout
of the six least significant digits of the eight-digit word.
Jumpers alfow the Model 2071Atoactasa system master
or as a slave.

E. Cable

One Canberra Model C1404-2 Data/Control cable 0.6 m (2
feet) long is suppiied for connection to other Canberra data
acquisition series modules.



Section 3.
Controls and Connectors

This section outlings the uses of the Model 207 1A’s controls
and connectors. A complets listing of signal parameters
will be found in Section 2, SPECIFICATIONS.

3.t FRONT PANEL

DUAL COUKTER
@ 201 (g

DISPLAY

A liquid crystal display
panel which shows the
count in either channel—~——— — __ |

DISPLAY SELECT

Selects either channel A
or channel B contents for
display. =—

0.01 SEC/COUNT B/.01
MIN

Selects preset function as
{ime or B INput events.
When time is selected,
channe! A counts exter-
nat events. When COUNT
B is selected, channel A
counts time In increments
of0.01 seconds.

$INGLE START
. SINGLE/RECYCLE
Selects single cycle @
operation or, upon reach- |
Ly M RecYele  gToP
operation. . GATEA]

ENABIE  GATEB

GATE A/ENABLE
Jumper Selectable
GATE A - Same as GATEB
ENABLE - Input/Output
connector for the Enable
signal, Low logic level
output indicates that
counting is enabled. Low
logic levet input enables

_’ / Sets the absolute value of
A the selected preset func-

counting cycle.

Figure 3.1
Front Pane!}

RESET
Resets both counters to
zero when pressed.

PRESET NM X 10P

tion. M sets units, N sets
tens, and P sets the
power of 10 which NM is
mulliplied by. Setting N=
M = 0 disables the preset
function.

START/STOP

START resets counters
and starts the cotmting
cycle. STOP siops the
counting cycle and starts
readout if an /0 option is
installed.

, GATEB
Controls counting in
channel B. High logic
{eve! or pulse or open cir-
cuit enables the counting
cycla. Low logic level or
ground disables.

DISC A/B

Sets discriminator thresh-
old between 100 mV and
10V for positive input.

T naB

Accept positive voltage
puises or negative cur-
rent pulses for counting.
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Figure 3.2
Rear Panel

3.3 JUMPER OPTIONS
The Model 2071A jumpers are defined as follows:
Jumper  Function
A* Allows the GATE B signal to enable counter B
B Prevents the GATE B signal from disabling
counter B
c* Allows the GATE A signal to enable counter A
D Prevents the GATE A signal from disabling
counter A
E* Enables counting in channel A
F* Enables counting in channe! B
u Enables Dual Counting
G* Allows the logic to reset channel A
H Prevents the logic from resetting channel A
J* Channel A provides OVERFLOW signal
K Channel B provides OVERFLOW signal
N* Enables preset select, time or counts
T Enables only preset time for Dual Counting
R Selects front panel GATE A function
S* Selects front panel ENABLE function

*Indicates factory set position

Jumper

5"

CcC
DD*

Jumper Selectable
ENABLE - Input/Output
connector for the Enable
signal. Low logic levet
output indicates that
counting is enabled. Low
{ogle fevel input enables
counting cycle.
OVERFLOW

Provides a positive logic
pulse when tha 8 X 107
counter bit resets in
channel A.

Function

Allows ENABLE dc fevel to start and stop count
Allows ENABLE pulse's falling edge to start
count :

Disables LCD annunciator CNT for Dual
Counting
Enables LCD annunciator CNT

Enables LCD annunciator SEC
Disables L CD annunciator SEC for Duatl
Counting

Enables LCD annunciator MIN ‘
Disables LCD annunclator MiN for Dual
Counting

Enables channel A live time gating
Enables channel B five time gating
Disables live time gating

Selects 100 usec recycle time
Selects 10 sec recycle time



Jumper Function

EE Selects rear panel ENABLE function
FF* Selects rear panel OVERFLOW function

AP* Selects positive A input
AN Selects negative A input

BP* Selects positive B input
BN Selects negative B input

*Indicates factory set position.

. To disable the gate signal to channel B:

move jumper A to position B

. To change the Overflow output from channei A to

channel B:
move jumper J fo position K

. To change rear panel OVERFLOW to ENABLE:

move jumper FF to position EE

. To change front panet ENABLE to GATE A:

move jumper S to position R

. To enable the Unit as a dual counter: 9. To change A INput from positive to negative (NIM)
move jumper F to position U input:
move jumper 1 to position 2 move jumper AP to position AN
move jumper 3 to position 4
move jumper N to position T 10. To change B INput from positive to negative (NIM)
input:
2. To disable logic reset of channel A and use manual move jumper BP to position BN
reset only:
move jumper G to position H 1. Tochange recycle time from 10 seconds to 100 micro-
seconds:
. To change live time gating: move jumper DD to position CC
move jumper 5 to position 6 to disable ,
move jumper5 to position P to change from channel 12. Toallow the falling edge of the ENABLE input pulse to
Atochannel B place the Unit in count;
: : move diode W fo position Z;
. To disable the gate signal to channs! A: be sure to orient the diode with the band toward the
move jumper C to position D bottom of the board
I D o Magssb
@EE
FF
30
's)
w z
o
;1 0200x0
S oo o
@G
o ool 1e
cC DD
. 0
p
s)
0O ©
® R el 1o
s
5 ©
o Y
B D O 5
0O 35 O K 630 o1 6C30
AP
b
BP
BN
Figure 3.3

Intemal Jumpers



Section 4.
Operation

The Model 2071A Dual Counter-Timer can be used as an
eventcounterwith a time preset, as a timer with apreseton
a selected number of events, or, with Internal jumper
changes, as a dual counter preset on time. In the latter
mode, time is not displayed or read out.

The unit will accept positive voltage logic pulses or nega-
tive current pulses (jumper selectable). Positive inputs are
normaily clamped to + 5 V and will see a nominal input
impedance of 1k ohms. Negative inputs see a nominal 50
ohm input impedance. :

4.1 DISPLAY ANNUNCIATORS

The liquid crystal display panel has, in addition to numerals
to display counter contents, eight annunciators which de-
scribe the display's readout and the dynamic state of the
unit.

X100 Shows that the six most significant digits are
being displayed.

OF Shows that the displayed channel has overflowed
and is counting up from zero again.

CNT Shows that the selected channel is displaying
counts, Blinks when the channel is active.

A/B  Shows which channel’s contents are being
displayed.

MiIN  Shows that time, counted in minutes, Is being
displayed. Blinks when the channel is active,

SEC Shows that time, counted in seconds, is being
displayed. Blinks when active.

The eighth annunciator is a decimal point.

4.2 PRESET

The preset condition is set with the 0.01 SEC/COUNT
B/0.01 MIN preset select switch and the three thumbwhee!
switches, N, M, and 107, Selecting 0.01 SEC or 0.01 MIN will
enable the unit to be used as an event counter with the time
preset in increments of 0.01 seconds or 0.01 minutes (0.6
seconds). Setting N = M = 0 disables the preset function.

: o CHA e Ahe Tinen

Setecting COUNT B will enable the unit to be used as a

timer with a preset on a number of counts. -~ & 331% wmlLD.

ALaterned T
if the unit is to be changed to a dual éggnter, the time
preset, either 0.01 seconds or0.01 minutes, will be used but
not displayed.

The thumbwhee! switches are used to select the number of
preset units as chosen by the preset select switch, The M
swilch sets the units of the preset, the N switch sets the
tens, and the 10P switch sets the power-of-ten muftiplier.

For instance, if the swilches are settoN=1,M=0,P=3
and the preset select switch is in the 0.01 SEC position, the
time preset will equal 10 X 10® hundredths of a second, or
100 seconds. If the select switch is in the 0.01 MIN position,
the preset will equal 10X 102 hundredths of a minute, or 100
minutes. If the select switch is in the COUNT B position, the
preset will equal 10 X 10° counts, or 10 000 counts.

4.3 EVENT COUNTER

To use the Model 2071A as an event counter, INput A

receives the external events 1o be counted. The 0.01 SEC/

COUNT B/0.01 MIN switch must be placed in one of the

time positions and the PRESET thumbwheel switches must

Ee set for the desired time preset, as explained in section
2.

Pressing the START/STOP switch to START will start data
accumulation. When the preset is reached, channel A will
conlain the total counts accumulated and channel B will
contain the time during which the counts in channel Awere
accumulated. The time shown will equal the preset time.

To display the conlents of either channel, move the DIS-
FLAY SELECT switch to either A or B. Only one channel
will be displayed at a time. The annunciators on the liquid
crystal display wili show either CNT {counts) or SEC or
MIN (the selected time preset).

4.4 TIME COUNTER

To use the Model 2071A as a time counter, the channel B
INput receives the external events to be counted and chan-
nel A records elapsed time in increments of 0.01 seconds.

In this mode, the preset select switch is placed in COUNT B
and the PRESET switches can be set to stop the counting
cycle at the selected number of counts. Channel A will
show the time that it took to record the preset number of
events. :

45 DUAL COUNTER

By changing internal jumpers as outlined in Section 3.3.1,
both channel A and channel B can count external events up
to a preset time, either in 0.01 second or 0.01 minute incre-
ments as defined by the seiting of the preset select switch
and of the PRESET switches. In this mode, the time is not
displayed or read out.

4.6 SINGLE/RECYCLE

With the SINGLE/RECYCLE switch in the SINGLE posi-
tion, the counter, once started, will count to preset and
stop. If the switch is moved to the RECYCLE position, the
counter will count to preset, pause 10 seconds or 100 usec
as selected by jumper CC/DD, clear the counters and start
counting again. The recycle mode will continue until man-
ually stopped, by setting the SINGLE/RECYCLE swiich to
SINGLE and pressing STOP.



4.7 RESET

Atany time, even during a count cycle, pressing the RESET
button will clear both counters to zero. Ifa counting cycle is
in progress, it will resume as soon as the RESET button is
released,

In the RECYCLE mode, the counters are automatically
reset at start-of-count. By changing an intemal jumper,
channel A automatic reset can be inhibited. In this mode,
channel A can be reset only by pressing the RESET button.
See Section 3.3.2.

The RESET button also functions as a display check. When
the button is pressed, the display will show all “eights.”
Therefore, holding the button down will allow the operator
to verify that the display is functioning correctly.

4.8 SYSTEM OPERATION

Several of the Series 2000 counting modules can be con-
figured in a Master/Slave relationship by connecting their
ENABLE connectors in parallei with 93 ohm coaxial cable
(type RG-62), using female-female-female “tee” connec-
tors between the cable segments.

When the system is connected in thisway, pressing START
on one unit will start all units together.

The Master unit in the system is the one whose START
button has been pressed, all other units are Slaves. Note
that in this mode, the Slave presets are disabled. The Master
unit's preset will control the entire system. Pressing STOP
on the Master will stop all units together.

Either of the input/output options may also be used to set
the system up in the Master/Stave mode. See Sections 5
and 6 for details.

49 GATEAANDB

The GATE A function is available on the front panel GATE
A/ENABLE connector. The factory set internal jumper
must be moved from the ENABLE position to the GATE A
position to allow GATE A inputs. See Section 3.3.8.

The GATE connectors accept positive logic pulses or a de
level to enable counting in either channel. Internal jumpers
may be moved to disable the function for either channel or
both channels. See Sections 3.3.4 and 3.3.5.

Alogic highsignal (+ 4to+ 5V} oran open input will enable
counting; a logic low signal (0 to -+ 0.8 V) will disable
counting.

The gating signal gates the crystal-controlled time base,
giving a gating time resolution of 1 usec, Using channel A
as the event counter and channel B as the timer counter, a
system-busy signal may be connected to the GATE A input
io disable counting and the timer for accurate dead time
correction. By moving an internal jumper, Time gating can
be done wilh GATE B or can be defealad; see Section 3.3.3.

4.10 ENABLE
The ENABLE function is available on both the front and
rear panel. The front panel GATE A/ENABLE connector is

factory set to the ENABLE position. To select the front
panel GATE A function, see Section 3.3.8. The rear panel
ENB/OVF (ENABLE or OVERFLOW) connector is factory
set 1o the OVERFLOW position. To select rear panel EN-
ABLE function, see Section 3.3.7.

The ENABLE connector provides a logic low output (0 to
0.8 V) when the unit is enabled for counting. This output
can be used to signal another unit that the Model 2071A is
active. For instance, when using the Model 2071A as the
Master unit in the Master/Slave System outlined in Section

The ENABLE connector can also receive a logic low puise
to enable the Model 2071A for counting. For instance, as a
Slave unit in the Master/Slave System.

To increase the Enable line's flexibility, an internal jumper
(W)} has been provided. If this jumper is moved to the Z
position (see Section 3.3.12), the falling edge of an input
pulse on the ENABLE connector will start the unit's count-.
ing cycle.

When the unit is started in this way, it is the Master unit in
the system. The Enable line will be held low by this unit until
its preset is reached, thus enabling all other units in the
system.

i the Model 2071-02 Daisy Chain Interface is installed, it
will not be necessary to use the Enable line. The Interface
has all necessary signals 1o start and stop the unit.

Ifthe Model 2071-01 GPIB Interface is installed, the Enable
line will be used if the entire system is to start and stopatthe
same time. If the GPIB Controller is to address each unit
separately, the Enable line will be used only if each indi-
vidually addressed unit is the Master unit in separate
sub-systems.

An internal jumper can be moved to change the front panel
ENABLE function to GATE A. See Section 3.3.8.

4.11 OVERFLOW

The OVERFLOW function is available at the rear panel
ENB/OVF (ENABLE or OVERFLOW) connector which is
factory set to the OVERFLOW position.

The rear panel OVERFLOW conneclor provides a positive
logic pulse every time that channel A exceeds its count
capacity (10® counts). This signal can be connected to the
input of another counter to extend the counting capacity of
the system.

if the Model 2071A is used in the dual counter mode, the
OVERFLOW signal can be connected to the B INput,
instead of another counter, to exlend the counting capacity
of the system.

An internal jumper can be changed to allow the overffow of
channel B to generate the OVERFLOW signal. See Section
3.36.



Section 5.
Daisy Chain Interface

The Mode! 2071-02 Daisy Chain Interface option provides
both data input/output and system contral. It is compatible
with all existing Canberra Daisy Chain Systems.

The CONTROL IN and CONTROL OUT connectors pre-
sent all Bus commands, with the exception of the Print
clock, in parallel to all units in the system. The Print clock is
presented serlally to one unit at a time.

Since the Model 2071A is an eight-digit counter and the
Daisy Chain System is capable of recording only six digits,
aswitch has been included on the Interface Board to select
oulput of either the six most significant digits (107 - 107) or
the six least significant digits (10°~ 10%). Refer to F igure5.1
for switch location.

The nature of the data collection being performed will
define which six digits to include in the data output. The
unit is shipped with the switch in the six Ieast significant
digits (10° - 105) position,

5.1 SYSTEM SETUP

A system of up to 50 data input modules and one scanner
are connected with Model C-1404 cables. One 60 cm (two
foot) cable is included with each Model 2071-02.

The CONTROL OUT connector of each unit is connected
to the CONTROL IN connector of the next unit in the
system. The [astunit in the system is connected back to the
scanner,

The system Master unit is defined as the one on which the
START control is pressed. All other units are then Slave
units, .

When the Master unit is started, it generates a System Start
command on the Daisy Chain Bus, which staris all Slave
units at the same time.

When any unit reaches its preset, it stops and generates a
Systern Stop command on the Bus. All units will stopatthe
same time.,

tn the SINGLE count mode, the systemwill run through one
data collection cycle and stop when preset is reached.

In the RECYCLE count mode, the system will start, stop
when any unit reaches its preset, pause ten seconds or 100
microseconds (jumper selectable, see Section 3.3.11),
clear all counters, and start counting again.

5.2 PRINTING SYSTEM

If a Model 2088 Printer Scanner (RS$232), or a Model 2089
Serlal Scanner-Printer is connected in the system, the data
collected by each unitcan be printed out. AModel 9182 EIA
to 20 mA Current Loop Adaptor can be connected to the
2088 for 20 mA current loop operation.

Standard with the NIM Daisy Chain option is a read out
buffer. By taking advantage of the buffer circuitry, system
dead time can be reduced. In a Recycle Mode, the buffer
aliows the unit to be placed back into the counting mode
after the data has been latched into the readout buffer. After
10 seconds or 100 microseconds, jumper selectable, count-
ing resumes and read out begins. During the readout time,
the display will not be updated, but correct countingwillgo
on. As with most buffers, counting time must be longerthan
readout time,

The first unit in the system to print out will be the one
connected to the Scanner's CONTROL QUT connector.
The second unit to printout will be the one connected to the
firstunit. The last unit to print out will be the one connected’
to the Scanner's CONTROL IN connector.

5.3 COMPUTER CONTROL

The Modei 2088 Printer Scanner can be used to aliow a
computer to control the system. Refer to the Mode! 2088's
manual for details on computer system operation.

5.4 DAISY CHAIN JUMPER OPTIONS

The Daisy Chain option board has four jumpers which will
allow the user to tailor the option for specific applications.
Three of these jumpers are 4.7k ohm resistors; the fourth is
a2.7 ohm resistor. Refer to Figure 5.1 for jumper locations.

1. Jumper A allows the Enable pulse’s rising edge orthe
Model 2071A’s control logic to generate the Daisy
Chain Bus STOP command.

In the B position, this unit will not generate the STOP
command.

2. Jumper C allows the Enable pulse's faliingedge orthe
Model 2071A’s control logic to generate the Daisy
Chain Bus START command. .

In the D position, this unitwill not generate the START.
command.

3. Jumper E aliows the Enable pulse’s falling edge or the
Model 2071A’s control logic to generate the Daisy
Chain Bus RESET command.

In the F position, this unit will not generate the RESET
command, :

4. Jumper G allows the Model 2071A’s front panel
RESET control to generate the Daisy Chain Bus
RESET command.

In the H position, manual Reset will not generate the
RESET command,
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Please be aware that these jumpers do not need to be
changed to make this unit a Slave unit. Slave status is
normally defined by system operation.

" If any or all of these jumpers were to be changed to their

optional positions, this unit woufd be permanently defined
asa Slave unit. It would never become a system Master unit
unti! the jumpers were changed back to their usuai setting.

M-18544A
: 10102
10%90° ﬂ]j

A
C
10 E

000
now

Figure 5.1
Daisy Chain Option Controls

55 TYPICAL SYSTEMS
The following figures show some the possible system
setups.

1. Multi-input system with preset time and ability to
count overflow from channel A of the 2071A.
2072A

2071A 2072A

Ch. A Signal
Overflow in

| | |
Enable

2. Multi-input 100 MHz Daisy Chain Printing System -
preset controlled by master 207 1A, recycle time con-
trolled by 2071A. Printout from 2089 printer lists
preset time and contents of & counters.

MASTER
2071A 2072A 2072A
RECYCLE Daisy Chain
2071A L 4
Start Ext
—» 2089
Recycle

Note: The Model 2071A wili require a factory modifi-
cation (SERF) in order to operate with the Mode! 2089
External Recycle.

3. Muiti-input 100 MHz Daisy Chain systern with individ-
ual preset time for each counter. Slaves must reach
preset before master. For this system, slaves are
defined by changing the -02 option’s internal jumpers
(See Section 5.4).

2071A 2071A 2071A 2071A

tiglminh

< 15 meters
2088 = { 5 = Computer

- or

f » EiA
Printer

or
9182
f— ElAto
20 mA
20 mA
Current- |
Loop
Printer

5.6 USING THE MODEL 1488 SCANNER

if a Model 1488 Scanner is to be used instead of the Model
2088, the 1488 PRINT MODE switch must be set to
PROMPT.

In the DELAYED mode, the HOLD command is not nor-
mally asseried until after the TTY motor-start time out,
which will not allow proper data buffering.

Forproper operation inthe DELAYED mode, open the 1488
and took for a 10 ohm resistor soldered to points A-B (refer
to schematic B-12177). Unsolder the resistor from points
A-B and solder it to points A-C. This will cause prompt
generation of the HOLD command on receipt of the Daisy
Chain's STOP pulse.

The 1488's FORMAT switch must be set to LINE. Setting the
swiéch to CONTINUOUS will cause incorrect data to be
read out.

5.7 FIELD INSTALLATION OF THE

DAISY CHAIN OPTION
The Daisy Chain Interface option consists of: four stand-
offs, four lockwashers, 12 Phillips-head screws, the rear
panel control connector plate, and the interface board.



To install the option, first remove both side covers, each of
which is held in place by five Phillips-head screws. Then:

1.

10.

Ifthey are not already installed, instali the four stand-
offs in the four heoles in the unit's printed circuit
board.

. The standoffs are to be placed on the component

side of the board and fastened to the board with one
lockwasher and one screw each.

. Carefully place the interface board in the unit so that

the line of small circular connectors is at the rear of
the board.

. With the interface board's four mounting holes lined

up with the four standoffs, press the board gently
down to mate the interboard connectors.

The interface board should mate smoothly with the
unit's connector. If any resistance is felt, the connec-
tor is not properly aligned,; lift the interface board up
a little and realign the four mounting holes with the
standoffs before pressing down again.

. Fasten the interface board to the standoffs with four

screws, one in each corner of the interface board,

. Mount the contrel connector plate on the rear panel

with the four remaining screws.

. Carefully align the ribbon cable’s pins with the

sockets of J4 at the rear of the interface board.

. Press the cable’s pins firmly down into the connec-

tors until the cable is flush with the tops of the
connectors. .

. Place S1, the six-digit select switch, in the desired

position.

Before replacing the side covers, check the installa-

" tion for proper operation.

5.8 CONTROL IN/OUT CONNECTORS

PIN No. FUNCTION SIGNAL DESCRIPTION
1 BCD Data “1" Logic 1 = +4V, Logic 0 =0V
2 BCD Data “2" Logic 1 = +4V, Logic 0 =0V
3 BCD Data 4" Logic | =+4V, Logic 0= 0V
4 BCD Data “8" Logic 1 = +4V, Logic 0= 0V

+5

5% § Print Clock II ” H “ H || ”Pulse
oy Train
sV

6 System Hold _I DC Level Change ‘
0.5V

H5V.

7 System Stop Pulse
o -
5V,

8 System Start Pulse
ov | |
SV,

9 System Reset U Pulse
o

10 Dispiay BCD 1™
1 Display BCD

Logic | =0V, Logic G = +4V
Logic 1 =0V, Logic 0= +4V
Logic 1 =0V, Logic 0 = 44V

12 Disptay BCD “4*
13 Display BCD * Logic 1 =0V. Logic 0 = +4V
+12V

sy Pulse Train
14 Display Clock
ov

15 Ground

Rl e

Figure 5.2
Control In/Out Connector Wirlng

NOTES:

All data and control lines except Print Clock line (pin 5) are inter-
natly wired directly between corresponding pins of the CONTROL
IN and CONTROL OUT connectors.

The Print Clock pulse train from the Data Scanner will appear on
pin 5 of the CONTROL QUT connector after module has finished
printing its data contents.

The signals on pins 10 through 14 are not used by this unit.

11
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Section 6.

Interaction of Model 2071A With the GPIB

6.1 GENERAL DESCRIPTION OF GPIB
The General Purpose Interface Bus is a link or network by
which system components communicate with each other.

Each system participant performs at least one of three .

roles: Controller, Talker, or Listener.

A Controller manages bus communications primarily by
directing or commanding which devices are to send data to
other devices (Talker), or receive data from other devices
(Listener) during an operational sequence. A Controller
may also be interrupted or it may command specific action
between devices.

The GPIB consists of 16 lines which are grouped into three
sets according to function; there are 8 data lines, 3 control
lines, and 5 general management lines. The 8 data lines
carry ASCH characters (bit parallel) asynchronously; the
controllines provide adata transfer handshake compatible
with both slow and fast devices. The bus management lines
allow initialization, interrupts, and special controls.

6.2 GPIB SWITCHES

The eight-section DIP switch on the option board is acces-
sible through the hole in the unit's side cover. The switches
should be set to the desired positions before putting the
unit in a NIM Bin. Refer to Figure 6.1.

The first five switches, counting from the top, are used to
set the unit’s GPIB address. Each switch is labeled with its
value and with ZERO and ONE. The address is the sum of

alt switches that are in the one position, An address of 31
(all switches in the ONE position) is iltegal; it is reserved for
the GPIB command UNTALK,

The sixth switch is labeled TALK ONLY. Refer to Section
6.3 for its uses. .

The seventh switch is labeled RECYCLE. In the ON posi-
tion, the unit will clear after readout and start counting
again. In the OFF position, the unit is in the single cycle
mode.

The eighth switch is labeled FF/CR. In the FF position, the
message unit delimiter is sent out as an ASCIH Form Feed,
In the CR position, the delimiter is sent out as a Carriage
Return. The choice of delimiter depends on the peripheral
device being used.

6.3 SYSTEMS WITHOUT A CONTROLLER

The Model 2071A can operate in the Talk Only ON maode,
which is used when data from a single module is o be
passed directly to a single peripherat Listener device, such
as a GPIB Printer. In this case a Controiler is not required,
but the printer must be in the Listen mode. Not all GPIB
printers will operate in this mode.

tn Talk Only ON mode, the 2071A will transmit its data to
the listener as soon as 2071A data acquisition is stopped
{by STOP or reaching Preset).

e

[0oooo00

M-18545-B

© o8 je

Figure 6.1
GPIB Oplion Controls



6.4 INTERACTION WITH A CONTROLLER
Communication with a Controller requires 2071-01's TALK
ONLY switch to be off. The Controlier must assert REN
{Remote Enable) during the entire communication. If REN
is disabled, the 2071-01 will be reset. The first requisite is for
the Controller to cause the 2071A to be placed in its Remote
mode. It does this by transmitting on the GPIB, MTA, {(My
Talk Address) or MLA (My Listen Address), with ATN
(Attention) asserted. MTA or MLA must agree with the
five-bit address setting on the 2071A. The following MTA or
MLA would be sent if the address setting was 5.

DI07 DIoé Dio5 DIo4 DIO3 DI02 Dot

MTA 1 0 0 0 1 0 1
MLA O 1 0 0] 1 0 1

If MTA is sent, the unit goes into its Remote mode and
transmits all of its data (19 bytes). if MLA is sent, the 2071A
does not respond further than placing itself into the Remote
mode. Once in the Remote mode, the unit is able to gener-
ate an SRQ (Service Request) or respond to a DC (Device
Clear). Disabling REN causes the 2071A to leave the
Remote mode.

A typical counting sequence would begin with the operator
pressing START on a 2071A that is connected to the GPIB.
After reaching a preset, the 2071A will generate SRQ. The
Controller would then, via a Serial Poll, determine the
device requiring readout, Then send the proper MTA to
read the data by way of a Read Data Interchange (Section
7.10). if the module is in the Recycie mode (switch on GPIB
interface set to Recycle), the counters will be reset after
readout and the counting cycle will begin again.

Note that there are two Recycle switches, one on the unit's
front panel, and one on the GPIB interface card. The front
panel switch alfows the user 10 seconds to manually copy
the display {or just view it} between cycles. When the 2071A
is connected to the GPIB, the front panel switch is norm-
ally set to Single, and the GPIB interface switch set to
Recycle. The recycle time will now depend on the devices
on the bus with which the module must interact.

The time required to read data from a Model 2071A is
determined by the sum of the response times of the Com-
puter/Controller and 2071A. The 2071A responds to each
query or handshake request within seven microseconds.
This means the 2071A requires a maximum of 14 micro-
seconds for each byte outputted. The 19-byte readout con-
sumes 266 microseconds of 2071A synchronizing time. A
readout to one Controller was measured at 125 milli-
seconds. This equates to 644 microseconds to accept data
and generate handshake responses per byte, or a ratio of
Controller to 2071A of 46 to 1. It is apparent that the Con-
troller is the major contributor to readout time.

Some additional capabilities are:

a. Controller Start

Since modules are independent, the Controller can start
each module by performing a READ DATA Interchange
{seeSection 7.10}. With a counter stopped and ina GPIB
recycle mode, the completion of a READ DATA Inter-
change will cause it to clear and stan counting. The
controller can individually address each module for this
sequence.

b. Controller Stop

TheControlier can send a Universal DEVICE CLEAR out
on the bus, and allmodules will stop counting. Individual
modules cannot be addressed with this command, and it
will not ciear the modules, only stop them. If internal
jumper B is moved to A, the moduie will ignore the
DEVICE CLEAR command (see Figure 6.1).

¢. Read Out While Counting
The Controller can read out each individual 2071A or
2072A while it is counting by performing a READ DATA
Interchange (see Section 7.10). In this case the module
will be read out and will not clear, but continue counting.
A point to remember here is that a module will clear itself
only if it is restarted by:

1. A manual front panel START.

2. A manual front panet RESET.

3. An ENABLE signal input.

4. Being in a front pane! RECYCLE mode and stopped
either by reaching preset or by receiving a Device
Clear from the Controlter.

5. Being in a GPIB Recycle mode, stopped by reaching
preset or receiving a Device Clear from the Con-
troller, then read out by a READ DATA interchange.

6.5 THREE COMMON METHODS OF OPERATION:
A. Controller completely controls modules.

Controfler I 'S I
y

2071A 2072A 2071A

Sequence: .

1. Controller performs READ DATA Interchange to start
the modules. Each one must be addressed individ-
ually by the Controlter. Thus, in this case, a simuita-
neous start is not possible. Data read out the first time
is information left by previous operations,

2. Controller sends a DEVICE CLEAR, when desired, to
stop all counters. Individual addressing is not possible
with this command. All counters will simultaneously
stop.

3. Controller again addresses each module with a READ
DATA Interchange. Since they are in the Recycle
mode (they would not have started in the first step if
they weren't) each one clears, and restarts after read-
Ing out.

13
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B. Controlier acts only as a readout device,

Controller ] i I
Y

2072A 2071A

3. When the preset on the Master 2071A is reached, it
stops all modules, and each one generates a service
request on the GPIB Bus. The Controller now interro-
gates each module. It should address the Master
2071A last, since this module is in the recycle mode
and would start the system again once it is read out.

*The Enable Signal

! l I

*Enable

Sequence;
1. ENABLE input/outputs on all modules are connected.

2. The START switch on one 2071A is pushed (this
defines it as the Master).

3. Allmodules are stopped when the master reaches its
preset, .

4. Each module sends a SERVICE REQUEST when it
stops if it was first commanded to REMOTE by the
Controller.

5. The Controller addresses each module and reads it
out.

6. if the Master is in the front panel RECYCLE mode,
upon being read out it will enable the system to start
counting again. Al modules will have been cleared by
the ieading edge of the ENABLE signal. Normally the
Master would be interrogated last so that it does not
start the system until all other units have been read
out.

C. Controller Initlates simultaneous start by addressing
the master module.

Sequence:

Controller i I
I y

2071A

2072A 2071A

I I |

- *Enable

1. ENABLE input/outputs on all modules are connected.

2. Controller addresses first 2071A and reads itout. This
defines it as the Master. Because it is in the GPIB
Recycle mode it reads out, clears, and starts collect-
ing. Since the ENABLE ports are connected, the other
2071A and 2072A modules clear and simuitaneously
startcollecting. The Single/Recycle switch on each of
their GPIB interface cards and front panel must be in
the SINGLE mode.

Siops collect and
initiates SERVICE
REQUEST

Ciears counters
and starts collect

The modules on which the START switch is not pushed will
ignore their presets and be controlled by the ENABLE sig-
nal. The Master module is defined as the module that has
been started first, either manually or by being addressed
from the Controller. Its presetwill determine the presets for
all other 2071As and 2072As.

6.6 FIELD INSTALLATICN OF THE GPIB OPTION
The GPIB Interface option consists of: four standoffs, four
lockwashers, 12 Phillips-head screws, a rear panel cover

plate marked J102, and the interface board.

To install the option, first remove both side covers, each of
which is held in place by five Phillips-head screws. Then:

1. I they are not already installed, instali the four stand-
. offsin the four holes in the unit's printed circuit board.

2. The standoffs are to be placed on the component side
of the board and fastened to the board with one lock-
washer and one screw each.

3. Carefully place the interface board in the unit so that
the large connector at the rear of the board is tiush
with the rear panel.

4. With the interface board's four mounting holes lined
up wilh the four standoffs, press the board gently
down {o mate the interboard connectors.

The interface board should mate smoothly with the
unit's connector. If any resistance is felt, the connec-
tor is not properly aligned; lift the interface up a little
and realign the four mounting holes with the standoffs
before pressing down again,

5. Fasten the interface board to the standoffs with four
screws, one in each corner of the interface board.

6. Place the J102 cover plate on the unit’s rear paneland
fasten it in place with the remaining four screws.

7. Before replacing the side covers, check the instalia-
tion for proper operation.

+5V



1. INTRODUCTION

The Canberra Model 207x-03 EIA Interface provides
readout, start, and stop of the Models 2071, 2071A, 2072,
and 2072A counters by an ElA-compatible printer, terminal,
or computer,

Multiple 207x modules, each with an 207x-03 option, can
be chained together. This allows the terminal or computer
to control or read out modules either individually or all at
once, making possible multiple Master/Slave operation or
multiplexed Independent experiments.

1.1. Mode Selection
A cutout on the 2071A or 2072A’s side panel provides
access to DIP switches for:

+EIA Single/Recycle Operation

«Enable/Disable generatlon of Form Feeds, Line
Feeds, Spaces and Carriage Returns in readout

«Select Baud Rate

2. INTERNAL CONTROLS

«Select Operating Mode: Single Unit or Chain Mode
«Select Unit Status (chain mode): Master or Slave

1.2. Control Commands
Commands from a terminal or computer include:

«Start, Stop, and Reset of the module.

«Readout of module when stopped, during counting
cycle, or during storage to the 207x-03's internal
buffer for future readout.

«Change readout format: leading zero suppression,
CR after each number, variable pause after each
character and/or CR, and delayed response to
readout command.

. Address one module or all modules on EIA chain.
«Select XON/XOFF software handshake.

The ten-section DIP switch on the option board Is acces-
sible through the opening iIn the unit's left side cover.

Table 2,1 DIP Switch Funct_ions

SWITCH FUNCTION

SWH RECYCLE/SINGLE CYCLE
Sw2 FF -

SW3 LF

Sw4 CR

SW5 SP.

SWe BAUD 2:

SW7 BAUD 1 : See Table 2.2
SWs BAUDO:

SW9 ECHO/MASTER ENABLE
SW10 E{A CHAIN/SINGLE UNIT

2.1. Switch Setup

The followlng list describes the function of each of the ten
DIP switches. An asterisk (*) indicates the factory setting
for each switch. '

SW1

OFF* Selects Single Cycle mode. When unit stops count-
ing it will read out, but not start up agaln unless the Front
Panel SINGLE/RECYCLE is in the RECYCLE position.

ON — Selects Recycie mode. When unit stops counting, it

will read out, clear, and start counting. Front Panel
RECYCLE cannot be selected while in this mode.

Sw2

OFF* No Form feeds generated during readout.
ON - Form feeds generated during readout.

SW3

ON* Line feeds generated during readout.
OFF - No Line feeds generated durlng readout.

swa

ON* Carriage Returns generated during readout.
OFF — No Carriage Returns generated during readout.

SWs

ON* Spaces generated during readout. A
OFF - No Spaces generated durlng readout.

SWe-SWs
Switches SW6-SW8 set the baud rate (Table 2.2)

Table 2.2 Baud Rate Settings

Baud SW6  SW7 SW8

19200 ON ON ON
9600 ON ON  OFF
4800 ON OFF ON
2400 ON OFF - OFF
1200 OFF ON ON






600 OFF ON  OFF
300* OFF OFF ON
150 OFF OFF OFF

SWg

OFF* [n EIA Chain mode (SW10 ONj) unit not a master. in
Single Mode, characters senttothe 207x-03 are not echoed
back.

3. OPERATION

ON - In EIA Chain mode, unit is master (select SW9 ON in
Unit # 1 only). In Single Mode, characters sent to the
207x-03 board from the computer are echoed back to the
computer.

SW10

OFF* Selects Single Unit mode of operation, no chain
operation allowed.

ON - Selects EIA Chain mode of operation, all units in chain
must have this switch ON.







6.7 CONNECTOR

A 24-pin standard GPIB connector (J102) is mounted on

the rear panel. It carries the following signals:

Pin Signal Description
1 DIOA Data I/0 1
2 DIO2 Data /0 2
3 DIo3 Data I/0 3
4 DIO4 Data /0 4
5 EQI End or Identify
6 DAV Data Valid
7 NRFD Not Ready for Data
8 NDAC Not Data Accepted
9 IFC . Interface Clear
10 SRQ Service Request
11 ATN Attention
12 Shield To earth ground
13 DIOs Data /05
14 DIO6 Data I/0 6
15 DIO7 Data /07
16 DIO8 Data i/0 B
17 REN Remote Enable
18 Twisted pair with pin 6
19 Twisted pair with pin 7
20 Twisted pair with pin 8
21 Twisted pair with pin 9
22 Twisted pair with pin 10
23 Twisted pair with pin 11
24 Signal Ground
Figure 6.2

GPIB Connector Wiring

Al GPIB signals are negative-true TTL compatible:
True = 01004 V;
False=25t05V.

Section 7.
Theory of Operation

The Model 2071A includes two identical eight-decade
counter channels, a crystal-based time generator, an eight-
decade preset counter, a six-decade liquid crystal display,
optional readout to a Canberra Daisy Chain Scanneror toa
GPIB (IEEE 488) system, suitable control logic, and the

power supply. -

7.1 EIGHT DECADE COUNTING CHANNEL

Each of the identical counting channels has an input circuit
which accepts positive voliage or negative current logic
pulses on the same input connector (jumper selectable).
Negative current-pulses see a 50 ohm impedance while the
positive voltage-pulses see a nominal 1k ohm impedance,

With the A input jumper in the AP position, positive voltage
signais are fed to the inverting input {pin 3} of comparator
A58: A voltage divider consisting of R37, R42, and R43
along with clamping diodes D11 and D12 protect A58 from
positive or negative over-voltages. When the sitive input
signat exceeds the threshold level set at A&@/ R35 and
front panel DISC A (RV 2), A58-7 goes from oground.
This signal is fed through D10 to A56. Double counting with
slow rise times is prevented by the feedback network con-
sisting of R56, C20, and C21.

With the A Inputjumper in the AN position, negative current
input pulses are received by the 47 ohm term inating resistor
R81 which develops a voltage drop fed 1o the base of Q8.
When the voltage drop exceeds the threshold voliage seton
Q9 base by R38 and R39, Q8 turns off and Q9 turns on. Th is
brings Q9 collector and A56 input from= 25V to ground.
Components D35, D34, R86 and D24 protect Q8 and Q9
from positive or negative overvoltages.

Operation of Channel B is identical to that of channel A,

Multiplexing counts or time ticks to the counter is carried
out by A56 (74F00). Two gates are used by each counting
channel. The firstdecade, which is required to count at 100
MHz, is a 745196. The second, counting at 10 MHz maxij-
mum, is half of a 74L.83%0. The remaining six decades
reside ina.S7031. The 7031 contains six counting decades,
tatches, and muttiplexing logic to read out the six decades
plus the data of the two decades ahead. Additionally, it
contains logic to recognize leading zeroes and overflow
conditions. Thus, in a simple 40-pin IC, a single 14-pin IC,
plus half of 18-pin IC, we have an eight decade counter with
readout multipiexing.
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A counting sequence is initiated with a reset puise selting The signal out of the 7031 “D6" is this bit (8X10%), and the
alleight decades to zero. Either external events or time ticks output of A2 is called “X100”. X100 true causes the X100

are gated to the clock input of the 745196, The eight bit of display annunciator to turn on and causes a two-digit shift
the 745196 clocks the 74L.8390, and in tumn the eight bit of in the data displayed.

the 7418390 clocks the 7031 input decade.

The BCD data out of the 7031 is immediately passed

To read the contents for display or read out the counter, through A53, a quad Exclusi
data is transferred to latches within the 7031 by means of eitherinvert or not invert the

ve-NOR gate. Its function is to
data. The internal leading zero

the Load Latch pulse. The next part of the sequence is to logic determines this and Blank Qut is the signal. The
generate a Scan Reset which places the most significant utitization of this function is by the LCD display drivers,

digit (in BCD format) on the fourdata output lines. Aseach When they see a binary 15 the
succeeding diglt is required, a Scan Clock pulse isapplied ©  blank. A BCD zero out of the 703
to the 7031 which places the next less significant digiton (leading) zero, is then coverted t
the data output lines. Because the display consists of six and is blanked on the display.

digits and the counter capacity is eight, at the time the 105
counter decade 8 bit resets, A29 is toggled to the one state,

y respond by displaying a
1, if it is an insignificant
0 binary 15 by inversion

m
0
AIN TIME 83
OR o o
== COUNT =1
r MUX 3 > LIQUID CRYSTAL DISPLAY
m > DATA OF X100
———§—3
MUX CNT A B SEC MIN
XTAL BASE -
TIMER -
4 | 83
0.01 SEC Z0
0.01 MiN & m
READOUT OPTION
> 01 GPIB -
= 02 DAISY CHAIN
)
BIN | TIME 81
n T {055
_|counT 2m
vV MUX mo
[w)
m
CONTROL —» A BOVERFLOW
+12V —» +5V START RESET DISPLAY PRESET SINGLE ENABLE
POWER SUPPLY[ ™ t5V  sgtOP | SELECT SEC  RECYCLE GATE —i—
=12V - AB MIN
COUNT
NM10P
Figure 7.1
Model 2071A Block Diagram



72 CRYSTAL BASED TIME GENERATOR

" The required 0.01 second and 0.01 minute time ticks origl-
nate from a 12 MHz crystal oscillator circuit (OSC1). This
frequency is divided by 12 in A33. The resulting one MHz
may be gated (jumper selected) by the GATE signal as it
passes through A13. This provides the unit a capability for
measuring Live Time with a one microsecond resolution.
The one MHz is then applied to a prescaler (A35) which
provides a divide by 10* and gives a 0.01 sec output. Divid-
ing the 0.01 sec by B0 (A34) provides the 0.01 min output.
The selected time signal may be seen at TP8.

7.3 PRESET COUNTER

The eight-decade preset counter with three-digit controt
consists of a six-decade programmable prescaler plus a
two decade down-counter. The three digit thumbwheel
swich, labeled NM10P provides the eight decades of con-
trol. The P switch, with range zero through six, gives direct
control over the prescaler (A51). A setting of zero means
the input pulses are passed directly through. A setting of six
results in the input prescaled (divided) by 10¢. The N andM
switches provide the start number for the two decade
down-counter (A42, A43). In operation, the N and M

decades are ioaded with their preset numbers while the unit

is not enabled to count. Qnce-enabled, the N and M\}

switches™have-no-control;-presets N and M will not be_
changed at any time, doing so.during Enabie True is-not

recommended.-Setting both N and M fo zero satisfies an

eight-input NOR gate (A31) which disables the borrow

from the two down counters, which normally occurs when

preset is reached. Therefore, N = M = 0 turns the preset

function off. It should be noted also that the contents of

A51, A42, and A43 are not available for readout.

7.4 SIX DECADE LIQUID CRYSTAL DISPLAY

The six-decade liquid crystal display (LCD) has each digit
driven by a seven-segment LCD driver IC. With this scheme
alt digits are driven in parallel (that is, all ON segments are
turned on at the same time). The requirement to turn a
segment on is that an nms voltage be applied between the
backplane and particular segment that is greater than the
ON threshold for the LCD. This is accomplished by apply-
ing a square wave to the backplane and another to each
segment. In-phase square waves result In zero rms (OFF)
and 180° out-of-phase results in an rms of 5V (ON). The

type 4056 driver consists of a four-bit latch, a seven-

segment decoder and an exclusive-OR array to select the
proper phase of the signal applied to each segment.

The same clock {A32) used to strobe the data from the
7031s also provides the approximately 25 Hz square-wave
display clock. In addition to the six digits, any of eight
annunciators can be shown to describe the data being
displayed. "CNT" is displayed when counts from an exter-
nal source are selected for display. When time is selected,
the annunciator “SEC” (seconds) or “MIN” (minutes) will
be on. Seconds or Minutes are displayed with a maximum
resolution of 0.01 units, therefore a decimal point annuncia-
for is employed, further describing the information dis-
played. Because the data source may be from the A channel
or B channel, A and B annunciators are provided. When the
magnitude of the number exceeds six digits (10%-1)a X100

annunciator is enabled and the displayed data is shifted so
that the display is 107 to 102, the sixmost significant digits. It
should be noted that loosing two digits means a display
error ranging from 0.01% to zero. GPIB readout data
includes the full eight digits. The remaining annunciator
“OF” (overflow) turns on when the counter reaches 108
counts and remains on untll data is reset.

The annunciators are driven by three 4054 four-signal seg-
ment drivers. These include latches and exciusive-OR
arrays to develop the display-signal phasing required.
Combinatorial logic consisting of gates A5, A15, A16, A17,
AZ5, A28, A27, A28 determine which annunciators are on,
Additionally A1, a slow oscillator, causes CNT,MIN, or SEC
to blink during active counting.

The circuit to obtain data from each of the 7031s is essen-
tially the same for readout or display. The selection of data
from either the A channel or B channe! is accomplished by
multiplexer A37, whose data selection is controlled by the
front panel Display Select switch and A23. A 23 Is needed
so that the data can be changed remotely in readout, allow-
ing readout of both channels. )

An oscillator (A32) running at about 50 Hz {divided by the
other half of A23, t0 25 Hz for the display clock) supplies the
7031 scan clock and an 8-stage Johnson counter (A8). The
eight outputs of the Johnison counter are synchronous with
the 7031 Digit Strobes and hence, the 7031 outputdata. The
Johnson counter oulputs strobe the data into the display
LCD drivers. Also the first (TP11) or third (TP12) strobe
generates a scan reset. Thismaintains synchronization and
generates the X100 display data shift. Scan reset with the
first strobe allows a display of 105— 10°, Scan reset with the
third strobe allows a display of X100 or 10’—102. This is
accomplished by sending the first and third strobe pulses

through A38, a dual multiplexer controlled by X100 signals -

from the A counter and B counter. In readout, the A32
oscillator is replaced by read clocks from the readout
option. This is accomplished by half of A12.

7.5 CONTROL
The block diagram area labeled Control provides interac-

tive control with all the blocks on the diagram. The prime -

control capabilities are to place the unit into the count
enabled mode, determine which counter counts external
events, and various jumper controlled options.

The signal ENABLE, brought to a front panel or rear panel
BNC connector, is the count enable function. A low is the
true state indicating counting Is enabled. This is a bi-
directional signal path which allows an external master unit
1o enable both channels for an externally determined time.
The preset logic has no function in this slave mode of
operation. The logic sequences in this mode are that once
the ENABLE level has been pulled low by the master, a 10

" microsecond reset pulse is generated (TP5) and sent to

both A and B channels. This means a 10 microsecond dead
time is incurred at the beginning of a measurement period.
The timer logic, however, is not affected by this; thus time is
measured from the beginning edge of ENABLE with only a
two to three microsecond propagation delay error.
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A Model 2071A may be either a master or slave with no
jumper or control changes. Determination of master or
stave status is dependent on whether or not the START
switch has been pressed. The START switch causes one-
half of A3 to be set. It, in turn, drives the ENABLE line low
through A14-11. At this point any other units receiving the
ENABLE signal are enabled to count as slaves. After the 10
microsecond reset period has elapsed, both counting
channeis and the preset channel are allowed to accumulate
data.

The presence of a Daisy Chain option results in a slightly
different concept of master and slave. This option provides
interconnected START, STOP, and RESET signals to all
units in the system. The preset control N, M, 10P must be set
to N=M=0 for a unit to operate as a slave, The ENABLE
signal is not used {not connected between units). In this
case the unitwhose START switch was pressed (not neces-
sarily the master unit) causes the Daisy Chain START pulse
totoggle A3 to the one state via signal ST5 in each rnodule.

Termination of counting occurs when the master reaches
preset. This occurs on the simultansous occurrence of
borrow from both preset down-counters (A42 and A43),
seen as a negative pulse at TP2. Pressing the STOP switch
also terminates counting. The master unit then generates
the STOP signal to the remainder of the system, terminat-
ing the experiment.

Determination of whether a channel counts time or external
events is normally based on the preset selector, 0.01 SEC/
COUNT/0.01 MIN, position. A preset of either time position
results in that time interval being accumulated in channe! B.
Channel A will then accumulate exlernal events through
the A INput connector. Selecting a preset of counts causes
external events through the B INput connector to be
accumuilated In channet B. The A channel will accumulate
0.01 second time intervals.

The GATE input signals normally control counting in
channel A or channe! B. Fulling the signal low, from an
external source, will prevent any accumulation while held
low. If the particular experiment requires one or the other
channelonly to be time gated, internal jumpers (5, P, and 6)
provide control with the GATE signal. Normally in position
5, which results in the GATE A signal controlling the 1 MHz
clock used to generate the time signals. This means live
time can be accumulated with a resolution approaching
one microsecond. To enable GATE B instead of GATE A,
change this jumper {o position P. To disable the Live Time
gating, change this jumper to position 6.

An additional jumper-controlled operating mode Is avail-

able. The mode allows an experiment to be carried out .

courting external events in both channel A and B and
preselting the experiment with time. To accomplish this,
move jumper F to U, move jumper N to T. For proper
operation a preset of 0.01 SEC or0.01 MIN is required. Note
that the time information is not available for display or
readout. In this special mode the display annunciators will
not be correct until additional jumpers are changed. Move
jumper 1 to 2, and move jumper 3 to'4 1o make the display
correct.

The Recycle operating circuit consists of the dual mono-
stable A24. lts function is to restart the module approxi-
mately 10 seconds after termination of counting. When
Recycle is enabled, A24 fires at the end of the count period
{Enable goes false). After 10 seconds, the counters A, B,
and Preset are reset to zero, counting restarted, and the
experiment is carried out again. When Recycie is off {Sin-
gle), A24 is held reset and the cycle does not start again. A
recycle time of 100 useconds is selectable by moving
jumper DD to position CC. :

Manual data reset is accomplished by pressing the front
panel RESET button. Data wiil be held reset while the but- |
ton is pressed. To account for switch bounce, a final 10
microsecond reset is applied on release by A24 (pin 7). The
application where manual reset Is necessary is when
jumper G Is removed and jumper H installed. Now channel
A is not reset with channel B, but only by the manual RESET
button, allowing the A data word to accumuiate continu-
ously during succeeding count periods.

7.6 POWER SUPPLY

An inverter concept is applied to supply the five voits used
by the module logic. Power supplied by the bin+12 V and
=12V buses is converted to ac by the oscillator made.up of
T1,Q3,Q4,and C17. Oscillation is in the 60 to 70 kHz range.
The output of the secondary (T1 terminals 1, 2, and 3) is
full-wave rectified by D17 and D18 providing the + 5 V for
the Jogic. T2 supplies feedback to the input of T1 {terminal
5}, proportional to the output loading and ripple. As the
load increases (and the ripple), current is added to the
normal T1input so that the ripple is reduced, compensating
for changes in loading.

Shortcircuit protection is provided by the circuit consisting
of @1, Q2, and their associated bias resistors and capaci-
tors. Q2 is normally on, Q1 off. Q2 collector current passes
through R57 10 the bases of Q3 and Q4 where, in conjunc-
tion with the output phasing of T1 secondary (terminals 7
and 8}, oscillation is maintained. When currentthrough R61
is on the order of 200 mA, or more, sufficient voltage is
dropped to turn Q1 on, causing Q2 to turn off, effectively
stopping the oscillator. Neither Q3 nor Q4 can be on; caus-
ing the 5V secondary to go to zero. At the same time the IR
drop through R61 goes tozero allowing Q1 to turn off, Q2 to
turn on and the supply to start up. As long as the current
loading Is excessive, the circuit will be protected by alter-
nately turning off and on.

7.7 DAISY CHAIN OPTION

The Daisy Chain Option allows a user to choose a type of
readout or no readout at all depending on his needs. This
option provides the ability to interface with existing
Canberra counting modules and scanners with one limita-
tion. Old Canberra counters were all six-decade devices so
that the readout capability is also six digits. The new eight-
decade counter option includes a switch to sefect which six
digits are to read out. The six least significant digits will be
selected if the user knows his experiment will not result in
more than 10°-1 events counted. The six most significant
digits can be selecied when the experiment's resuits
include numbers greater than 10°%, This readout selection
results in loss of the 10° and 10" data digits and the atten-
dant error in the data.



The option provides interconnection for five control sig-
nals, four data-bits, and ground on two 15-pin connectors.

The control signals and their functions are:

1. START: a bidirectional negative-going pulse swing-
ing from + 5 V to ground with a minimum width of
1usec. Thesignal causes the counter it is appliedtoto
initiate a counting cycle.

2. STOP: a bidirectional negative-going pulse going
from + 5 V fo ground with a minimum width of
1.5usec. The signal catises the counter it is applied to
to terminate a counting cycle, and the scanner it is
applied to to initiate a readout cycle.

3. RESET: a bidirectional negative-going pulse going
from-+ 5V to ground with a minimum width of 1 usec.

The signal causes the counter it is applied to to clear ,

the data in its accumulators.

4. HOLD: a negative level at ground potential; + 5 V
when false. This signal, generated by a scanner, dis-
ables the counter display-update function and en-
ables the readout function.

5. PRINT CLOCK: a negative-going pulse going from
+5 V1o ground with a minimum width of 3 usec. The
signal originates at the scanner module and is used to
requesteach BCD data character, The counting mod-
ule, after receiving its required number of print clocks,
passes succeeding ones on 1o the next module, This
signal is the only one not wired in paraliel to both
15-pin control connectors.

The four data bits swing between + 5 V and ground, are
high true, and have 1, 2, 4, B weights. The signals are
diode-isolated from the bus so that any module can cause a
true level regardiess of the others.

Readout begins with the HOLD signal going true as a result
of the STOP pulse generated by any module in the system.
HOLD {level) generated by the system scanner, received by
the Daisy Chain interface, causes the Read Clock Enable
(RCE) level to be sent to the counter logic. This resulls in
initialization of the fogic placing the most significant data

digit (107) on the data lines to the interface. After about 10 -

#sec to allow for data propagation through the cmos logic,
the Readout flip-flop A7 is set (TP5 goes high). This
removes the clear leve! applied to the Digit Counter {A4)
and enables the fast clock (FCLK-A8) to advance the Digit
Counter twice. This occurs before any Print Clocks arrive
from the Scanner module. If the six least significant digits
have been selected (10° - 109 switch position), the first two
fast clocks are also sent to the module as Read Clock (RCL)
pulses. This advances the counter's output data from 107 to
10%.When the six most significant digits are selected (107to
102 swilch position) the first two fast clocks are not sent to
the module and the 107 data digit remains on the data lines
tothe option. When the scanner is ready for the first digit, a
Print Clock pulse is sent. The leading edge loads the data
into A3 (DataLatch). At the trailing edge, the next data digit
is sent from the module to the option board. As the Scanner
requires each additional digit, a Print Clock is sent request-
ing it, whereupon the leading edge loads the latch (A3} and
the trailing edge causes the next digit data be presented to
the latch. The seventh Print Clock causes gate A9c to be
satisfied resetting the Digital Counter and the Data Latch,

The Fast Clock is allowed to generate two pulses placing
the 10° data digit of the second data word on the data lines
to the option. The two-bit Word Counter A2 keeps track of
which word is being sent. After the second word has been
sent, all succeeding Print Clocks are sent out to the next
module via A1-8.

The bidirectional control signals START, STOP and RESET
are received and/or generated as follows:

If the START switch is pressed, the ENABLE signal is sent
to the option. An edge detector {A5a and ASb) generates a
pulse to Q2 which generates the START pulse and sends it
outto the remaining modules in the system. ASTART pulse
sent from an external module is sent through the option to
the main logic as ST5 where it toggles A3, setting the unit
into the count mode.

The same edge-detector which causes the START pulse is
also applied to Q3, which sends a RESET pulse to the other
modules. Also pressing the front panel RESET button
causes a RESET signal to be sent out to the external
modules for as long as the button is pressed.

Pressing the STOP switch terminates the counting mode
and causes a positive pulse (ECOL) to be sent to the option.
Itisapplied to Q1, causing the STOP signal to be sent to the
modules in the system. A received STOP signal, inverted
twice, is sent directly to the main logic as STP where it
clears A3, taking the unit out of the count mode.

Four jumpers have been included in the form of three 4.7k
ohm resistors to Q1, Q2, Q3, and a 2.7 ohm in the RESET
circult. This gives the user some flexibility in choosing
whether a given module should generate START, STOP,
and RESET in a particular application.

7.8 GPIB INTERFACE OPTION (Talker)

This option provides the ability 10 read out the module data
to the IEEE-488 interface bus. The system uses a byte-
serial, bit-paralie! format, with bidirectional lines for both
data flow and addressing. The sysiem employs a 16-line
bus allowing interconnection of up to 15 instruments. Each
instrument on the bus is connected in parallel to the 16 lines
of the bus. Eight lines transmit data and eight transmit
handshake timing and control. Maximum accumuiative

tength-of cable.in‘a system cannot'exceed two meters (6.5

feet) per device or 20 meters ‘(65-feet) per system, whi-
chever is shorter. Data is transmitied as a series of seven-bit

bytes in ASCH code. The eighth data line {parity bit) is not

used since this option does not have parity generation
capability.

The logic levels on the bus are negative TTL; that is, True=
0Vio+04Vdc False=+25Vto+5V dc.

Bus signal nomenclature:

DIO8 databit Parity ATN Aftention

DiO7  data bit 64 SRQ Service Request
DIO6  data bit 32 IFC Interface Clear
DIO5 data bit 16 NDAC  Not Data Accepted
DI04 data bit 8 NRFD  Not Ready for Data
Di0O3  data bit 4 DAV Data Valid

DIO2 data bit 2 EOI End Or [dentify
DIO1  data bit 1 REN Remote Enable
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Control functions via eight-position DIP switch, accessible
through a hole in the side cover, are as follows:

1-5. Talk Address Decode (1,2,4, 8, 16); Five switches set

up in binary format provide the instrument a taik °

address range of from zero to 30. Address 31 is illegal.

6. TON (Talk Only): When selected, the capability is
provided for a single device (Talker) to send datatoa
listener without the need for a controller. When a con-
troller is in the system, the TON switch must be off.

7. RCYL (Recycle): On provides the capability for the
interface to restart the counter at the end of the read-
out cycle. It would be used by the master module in
the counter system and its address would be the larg-
est (ie, read out last}. This minimizes readout dead
time.

8. CR/FF (Carriage Retum/Form Feed): Allows selec-
tion of message unit delimiter; selection usually based
on needs of peripheral device printing the hard copy.
ON provides CR; OFF provides FF.,

For data transfer, & 3-line handshake sequence involving
NRFD, DAV, and NDAC is used. The Source checks that
NRFD is false DAC is false, then puts the character infor-
mation onto the data lines.

After data settling time, source generates DAV indicating
valid data on the bus. The Acceptor sets NRFD true
because it is taking the data. When it has taken the data it

, sets NDAC false. The source recognizes its character has

been received when all listeners have set their NDAC false.
Thesource sets DAV false and changes the data io the new
character after it recognizes NRFD false and NDAC true
again. Data is transmitted asynchronously at a rate deter-
mined by the siowest device, Source or Acceptor.

The 2071A monitors the Attention Line (ATN) to determine
if the data on the bus’ Data Lines is to be interpreted as
commands (e.g., Talk Address, Listen Address, etc). When
the line is false, the 2071A is in the Data Mode and can
output its data.

SOURCE HANDSHAKE TIMING

S W

CLOCK
DAC
BYC
RCL
DAV

o1 oo G e 1+ o1

ACCEPTOR HANDSHAKE TIMING

CLOCK
W
RFD
DAC

et

I = Interface-2071A Response Time: 7 microseconds, maximurs,
C = Controller Response Time: No limit. Varies with Controller.
True logic conver}tlon mgnals described in GPIB OPTION FUNGCTIONAL DESCRIPTION

Source generates'DAV
Acceptor generates RFD and DAC

Figure 7.2
GPIB Handshake Timing
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7.9 GPIB OPTION FUNCTIONAL DESCRIPTION

The foliowing twelve functions, identifiable on the GPIB
Interface schematic, are described in terms of the function
inputs and outputs with brief descriptions of the output

functions.

1} Acceptor handshake fiming
nputy

CK
RSET/
DAV/
AT/
RFD
DAC

DVAL

CLOCK

RESET

DAYA VALID
ATTENTION
READY FOR DATA
DATA ACCEPT

DATA VALID

2} Source handshake timing

Inputs
CK
RSET/
DAC
RFD
TE
TED

53
Outperts

BYC/

RDY!

TRV,

CLOCK

RESET

DATA ACCEPT
READY FOR DATA
TALK ENABLE
TALK ENABLE
DELAY

STATER2

BYTE CLOCK
READY

TAKE 1T

HAVEIT

READ CLOCK

3} Taw Delay Generator
Inpurts

CLOCK
ATTENTION
MY TALK ADDRESS

DELAY tA12-2)

4) My Talk Address Latch

Inpurts
MA
D7/-DB/

MY ADDRESS
DATAT-6
DATAVALID
BYTE CLOCK
HAVE IT

LAST BYTE
ABORT

TALK ONLY MODE
END OF COLLECT

READ CLOCK
ENABLE
MY TALX ADDRESS

§) My Address Decoder

Tnputs
D105/
S20-1
520-5

MA

DATA 1-5
ADDRESS
SWITCHES

MY ADDRESS

6) Seriat Po? Mode Latch
in|

puts
b-D¥
DVAL
ABRT
Outputs
SPMY

DATA1-T
DATA VALID
ABORT

SERIAL POLL
MODE

T) Service Reques! Logic

inputs
REM
SPM

TE/
ECOL

REMOTE
SERIAL POLL
MODE

TALK ENASLE

. ENDOF COLLECT

FROM INTERNAL CLOCK
FROM RESET LOGIC
BUS GENERATED

BUS GENERATED

ACTEVE WHEN READY TO RECEIVE THE
NEXT BYTE FROM THE BUS

ACTIVE AFTER DECODED BYTE HAS BEEN
ACCEPTED BY THE MODULE

ACTIVE FOR ONE CLOCK PERIOD DURING
STABLE AND VALID DATA - STROBES ALL
MODULE DECODERS AND LATCHES

FROM INTERNAL CLOCK

FROM RESET LOGIC

BUS GENERATED

BUS GENERATED

FROM TALK DELAY GENERATOR
FROM TALK DELAY GENERATOR

FROM OUTPLUT DATA SEQUENCER

GENERATED TO SYNCHRONIZE INTERNAL
CIRCUITS ON EACH OUTPUT BYTE
INACTIVE DURING THE PERIOD WHEN
STATE AND BYTE CHANGES ARE OCCLUR-
RING - GOES INACTIVE ON DAC; ACTIVE
ON THE RISING EDGE OF NEXT CK AFTER
BYC GOES INACTIVE

GENERATES DATA VALID TO THE BUS -
GOES ACTIVE AFTER A DELAY TIME
(ALLOWING DATA TO SETTEE} AND AFD:
INACTIVE AFFER DAC

ACTIVE INDICATED BYTE RECEWVED ON
THE BUS - GENERATED BY DAC AND
VALID TO THE END OF BYC: FORCED BY
TE/, TEQY. OR RDY/ TO PREVENT BYC
SENT TO COUNTER TO CLOCK THE BYTES
FROM THE COUNTERS IN S3; DATA
CHANGES T( NEXT LSB ON THE FALLING
EDGE OF RCL

FROM INTERNAL CLOCK .
BUS GENERATED
FROM MY TALK ADDRESS LATCH

ACTIVE FOR TALK STATE
SYNCHRONIZES BUS TO INTERNAL
CLOCK FOR CORRECT TIMING

FROM MY ADDRESS DECODER

BUS GENERATED = (10}

FROM ACCEPTOR HANDSHAKE TIMING
FRON SOURCE HANDSHAKE TIMING
FROM SOURCE HANDSHAKE TIMING
FROM QUTPUT DATA SEQUENCER
FROM RESET CIRCUIT

B20-5
FROM COUNTER BOARD

OQUTPUT 7O COUNTER BOARD

TOENABLE RCL .

ACTIVE AFTER 8US COMMAND

MTA: INACTIVE AFTER DTA OR UNT BUS
MLAANDS: CLEARED ON LB AND HVIT

BUS GENERATED

BUS ADDRESS SELECT SWiTCHES:
BINARY WEIGHTED - 1 l0 16

NCTE- All switches “on” {(address = M}t is
not allowed

ACTIVE FOR {D1/-D57) = (520-1 TO 520-5)

BUS GENERATED
FROM ACCEPTOR HANDSHAKE TIMING
FROM RESET CIRCUIT

ACTIVE AFTER SPE COMMAND

FROM THE BUS - D7-D2 = 00100 AND Dt =
01, INACTIVE AFTER 5PD CORMAND — B7-
D2 = (01100 AND DE-D

FROM REMOTE LATCH
FROM SERIAL POLL MODE LATCH

FROM TALK DELAY GENERATOR
FROM COUNTER BOARD FOR ANY
STOP COLLECT

Outputs
SRQr SERVICE REQUEST
SPR/  SERIAL POLL
RESPONSE
8) Output Data Sequencer and Galing
irputs
TE/ TALK ENABLE
TKIT/  TAKEIT
SPR/ SERIAL POLL
RESPONSE
SPws SERIAL POLL MODE
BYC/ BYTE CLOCK
ROY READY
RCYL RECYCLE
CR/FF ASCICROREF
158 LEAST SIGNIF-
| ICANT BYTE
A+ B/ CTRA andBrot
BCDY  BINARY
BCD2  CODED
BCD4  DIGITS
BCDB
Cutputs
53 STATES
S4/ STATEA
S5/ STATES
LB LAST BYYTE
EO! ENDOR
IDENTIFY
§T8/ RESTARTS
9) Device Clear
inputs
VAL DATA VALID
REM REMOTE
E-D7/ DATAN-T
Oulputs
DCL DEVICE CLEAR
10} Remote Lalch
inputs
CK CLOCK
RSET RESET .
MA MY ADDRESS
DvVaL DATA VALID
D6/-DF/ DATAB-7
Outputs
REM REMOTE

11) Rese! Circuit
Inputs

POWER ON
FCr INTERFACE CLEAR
TON TALK CNLY
REN/ REMOTE ENABLE
Outputs
ABRT/ ABORT
RSET/ RESET

12} tntemal Clock
THE CLOCK CIRCUIT GENERATES THE TIMING FOR PROPEA DPERATION OF
INTERNAL AND EXTERNAL CIRCUIT REQUIREMENTS
Fositwve Interval — GREATER THAN 3 psec
Negative Interval — GREATER THAN 1 grsec

ACTIVE AFTER EOC/ INTIL TES IN
REMOTE ONLY

ACTIVE IF SPM PRIOR TO YE/ AND
SRO TO GATE SERIAL POLL
RESPONSE TO THE BUS

FROM TALK DELAY GENERATOR
FROM SOURCE HANDSHAKE TIMING
FROM SERVICE REQUEST LOGIC

FROM SERIAL POLL MODE LATCH

FROM SOURCE HANDSHAKE TIMING
FROM SOURCE HANDSHAKE TIMING
RECYCLE MODE SELECTED $20-7
SELECTS EITHER CARRIAGE RETURN Oft
FORM FEED AS A MESSAGE UNIT
DELIMITER - 5208

ACTIVE DURING AN LS8 FROM THE
COUNTER BOARD

ACTIVE RIGH WHEN THE FIRST COUNTER
18 BEING SENT AND LOW FOR OTHER
COUNTERS: CHANGES ON THE FALLING
EOGE OF L SB

FROM THE COUNTER BOARD

DURING DATA QUTPUT: CONTAIN THE
COUNT DATA SYNCHRONIZED TO BYC;
SENT MOST SIGNIFICANT DIGIT FIRST

ACTIVE FOR ALE STATES EXCEPT 5PM. 54
OR 55 GATES BCD DATA WITH ASCH
HEADER [3X HEX) IF RDY AND TE

IO THREBUS

ACYIVE AFTER LSB TO GATE. MESSAGE
UNIT DELIMITER TO THE 8US (SEPARATES
COUNTER OUTPUTS)

ACTIVE AFTER 84 OF LAST COUNTER
QUTPUT; GATES ASCII LINE FEED AND EQI
TO THE BUS (END MESSAGE)

ACTIVE AT THE END OF QUTPUT TO
TERMINATE TALK MODE

DRIVES BUS COMMAND LINE EQI

(END MESSAGE}

PULSE SENT TQ TRE COUNTER BOARD
DURING STATE 5 IF RECYCLE

15 BELECTED

FROM ACCEPTOR HANDSHAKE TIMING
FROM REMOTE LATCH
BUS GENERATED

WHEN ENABLED SENDS A STOP PULSE TO
THE COUNTER ON A DCL
FROM THE BUS D7-D1 = 001000}

FROM INTERNAL CLOCK

FROM RESET CIRCUIT

FROM MY ADDRESS DECODER

FROM ACCEPTCR HANDSHAKE TIMING
BUS GENERATED D7-D6 = [10 OR 01]

ACTIVE AFTER HAVING RECEIVED MY
LISTEN OR MY TALK ADDRESS FROM THE
BUS: INACTIVE AFTER RSET

ACTIVE AT POWER ON
BUS GENERATED
FROM S20-6

BUS GENERATED

ACTIVE AT POWER ON OR DURING IFC:
CLEARS MY TALK ADDRESS AND SERIAL
POLL MODE LATCHES

ACTIVE AT POWER CN OR DURING REN:
RESETS ALL HANDSHAKE CIRCUITS AND
THE REMOTE LATCH. IF TON SELECTED.
MONITORS REN/ TO PREVENT BUS CON-
FLICT WiTH AN ACTIVE CONTROLLER

21



7.10 TYPICAL BUS INTERCHANGE

it is not the intent of this section to be a primer on how the
GPIB controller must be programmed. Each of these have
unique characteristics and must be studied in detail. There
are also several tutorial publications available from Hewlett
Packard, Teletronix and Fluke as well as the IEEE, The
following descriptions illustrate how the 2071A wili respond
in the modes that it will be most commonly used.

Serlal Poll
This allows the controller to determine which device
requires service. The 2071A will output a Service Request

{(SRQ) when it stops counting. The controller may then
perform a Serial Poll (SPE} to determine who is requesting
service. During the polling sequence, the controller will
assign each of the devices to be polled Talk address, and
then the device will put out a Status-byte. If the 2071A is
requesting service it will output a 42, and remove its Ser-
vice Request. If it was not the requesting device, then it
outputs a status equal to 0. The controller completes the
serial poll mode by doing a Serial Poli Disable (SPD). I the
2071A is the only possible source of the Service Request,
the controller can choose to respond by Reading the data
from the module; this will also clear its Service Request.

7-bit
Source Hex Code ATN Status Description
Device Clear
Controlier 14 ATN Asserted Will cause 2071A to terminate counting if
jumper B installed in GPIB interface.
Read Data
Controller 3F ATN Asserted Unlisten afl devices
Controller a5 ATN Asserted Assign Listener at decimal address 27°
Controller 44 ATN Asserted Assign Talker at decimal address 4*
2071A 30 ATN False 107 digit from counter A equals 0
2071A 30 ATN False 10° digit from counter A equals 0
2071A 38 ATN False 10° digit from counter A equals 8
2071A N ATN False 104 digit from counter A equals 1
2071A 38 ATN False 102 digit from counter A equals 6
2071A 32 ATN False 102 digit from counter A equals 2
207T1A 39 ATN False 10" digit from counter A equals 9
2071A 37 ATN False 10? digit from counter A equals 7
2071A oD ATN False Carriage retum
2071A 39 ATN Faise 107 digit from counter B equais 9
2071A 38 ATN False 10¢ digit from counter B equals 8
2071A 37 ATN False 108 digit from counter B equals 7
2071A 36 ATN False 104 digit from counter B equals 6
2071A 35 ATN False 103 digit from counter B equals 5
2071A 34 ATN False 102 digit from counter B equals 4
2071A 33 ATN False 10" digit from counter B equals 3
2071A 32 ATN False 10° digit from counter B equals 2
207A oD ATN False Carriage retumn
2071A QA2 ATN Faise EOI Asserted, Line Feed
Note:

1. The carriage return indicating end-of-word may be switch selected to output a form feed {code 0C).
2. The line feed and EOI indicate to the controlier that the 2071A presently talking is now finished

sending data.

3. 27, is the address of the device which is to receive the 2071A's data.
4. 444 is the 2071A’s address in this example with its channel A and B counters equal to 816297 and

98765432, respectively,

——



CANBERRA

BASIC WARRANTY

Equipment manufactured by Canberra Industries, [ne. is warranteed
against defects in materials and workmanship for a period of twelve
months from date of shipment, provided that the equipment has been
used in a proper manner as delailed in the instruction mantuals. During the
warranty period, repafrs or replacement will be made at Canbarra's option
onareturnto factory basis. The transportation cost, including insurance,
to and from Canberra, is the responsibility of the Customer except for
defects discovered within 30 days after receipt of equipment where ship-
ping expense will be paid by Canberra to and from Canberra.

The customer must obtain an authorized customer service return number
before returning any eguipment to the Canberra factory. Compliance
with this provision by the customer shall be a condition of this warranty, In
giving shipping instructions, Canberra shall not be deamed to have
assumed any responsibility or liability in connection with the shipment.

The Canberra Basic Warranty applies only to equipment manufactured
by Canberra which is returned 1o the factory. if equipment must be
repaired at the customer's site, the actual repair labor and parts will be
provided at no charge during the warranty period. However, travel
expenses to and frem the customers site, {travel time labor, and living
expenses while on site), shall be paid by the customer unless an On-Site
Warranty Option has been purchased. This option mayonly be purchased
prior to shipment of the equipment to the customer,

The express warranties set forth herein are the only warranties with
respect to the products, or any materials or components purchased from
others and furnished by Canberra, and there are no other warranties,
expressed or implied. The warranty of merchantibility is expressty limited
as herein provided and all warranties of fitness are expressly disclaimed
and excluded. Canberra shall have no liability for any special, indirect or
consequential damages, whether from loss of production or otherwise,
arising from any breach of warranty hereunder or defect or faliure of any
product or products sold hereunder.

EXCLUSIONS

Warranty service is contingent upon the proper use of alt equipment and
does not cover equipment which has been modified without Canberra's
written approval or which has been subjected to unusual physical or
electrical stress as determined by Canberra Service personnel, Canberra
Iindustries shalf be under no obligation to furnish warranty service (pre-
ventive or remedial): (1) if adiustment, repair or paris replacement is
required because of accident, neglect, misuse, failure of electrical power,
air conditioning, humidity control, transportation, or causes other than
ordinary use; (2) if the equipment is raintained or repaired or if attempts
to repair or service equipment are made by other than Ganberra person-
nel without the prior approval of Canberra.

This warranty does not cover detector damage caused by warm-up or by
neutrons or heavy charged particles. Damage from these causes s readily
identitiable as described in the manual accompanying each detector,

Although Canberra may frequently supply, as part of systems, equipment
manufaciured by other companies, the only warranty that shall apply to
such non-Canberra equipment is that warranty offered by the original
manufacturer, if any.

Canberra will, upon request, offer, as an optton, warranty coverage for
non-Canberra equipment such as compulers and peripherals sold as
part of a system supplied by Canberra. Quotations on this coverage may
be obtained by contacting Canberra Gustomer Service or any of oursales
staft.

SOFTWARE
Canberra warrants software media from defects discovered within 20

days after receipt.

Canberra assumes no responsibility for user-written programs or pro-
grams published as part of information exchange in Canberra pericdicals,

Engineering assistance for software development is available and can be
contracted through the Sales Department.

INSTALLATION

installation of equipment purchased from Canberra shall be the sole
responsibility of the customer unless the instaliation is specifically con-
tracted for at the prevailing Canberra field service rates. To insure timely

Rev. 11/5/83

installation after receipt of equipment, itis recommended that installation
be contracted for at the time the equipment is ordered.

ON-SITE WARRANTY OFPTION

The On-Site Warranty Option provides for free on-site warranty work
{Canberra paysall travef and living expenses) within the first 80 days after
delivery of eguipment to the customer. If installation i ordered from
Canberra, the 89 day period commences upon completion of the initial
installation. After the 80 day period, labor and materials used on site will
still be covered by the basic warranty, but the customer shall pay for all
travel expenses—travel time labor and living expenses incurred for any
on-site service.

A maintenance contract may be purchased covering the period after the
80 days on-site warranty period, or after initial Installation of the equip-
ment. This is to be contracted through Canberra Custorner Service.

REPAIRS

Any Canberra-manufactured instrument no longer in its warranty period
may be returned, freight prepaid, to our factory for repair and realign-
ment. When returning instruments for repair, contact the Customer Sar-
vice Department for shipping instructions and an Authorized Customer
Service Return Number.

Allcorrespondence concerning repairs should include the Model number
and a description of the probler observed.

Once repaired, all equipment passes through our normal preshipment
checkout procedure. Return shipping expense on out-of-warranty
repairs will be charged to the cusfomer.

For instruments out of warranty, the customer must supply a purchase
order number for the repair before the itern will be returned.

SHIPPING DAMAGE

Shipments should be carefulty examined when received for evidence of
damage caused by shipping. If damage is found, immediately notify
Canberra and the carrier making delivery, as the carrier is normally
responsible for damage caused in shipment. Carefully preserve alf docu-
mentation to establish your claim. Canberra wilf provide all possible
assistance in processing damage claims.

Due to the delicate nature of cooled detectors [Ge(Ll) and Si(Ly], Can-
berra requires that delivery to and from air freight terminals be handled
with special care. Do not ship such Detectors withoul first obtaining
advice from our Trafflc Department,

RETURN SHIPMENTS

Canberra Customer Service Department must be notified in agvance if
equipment js to be returned for any reasen. Canberra can suggest the
best means of shipping and will be able to expedite the shipmentin case it
is Tost or delayed in transit.

The customer must obtain an authorized customer service return number
before returning any equipmant to the Canberra factory. Compliance
with this provision by the customer shall be a condition of this warranty. in
giving shipping Instructions, Canberra shall not be deemed to have
assumed any responsibility or liability in connection with the shipment.

Equipment should be returned to your area service center or o Canberra,
Meriden. For shipment from outside the U.S., our shipping address is:
Kamino Air Transport, Inc.
JFK International Airport, New York
FOR: CANBERRA INDUSTRIES, ING.
Meriden, Connecticut 08450 LIS A.

SERVICE AND SERVICEABILITY

Canberra has gone to great lengths to insure that the instrumanis pro-
vided are functionally modular and therefore easy to service. In addition
to modularity, Canberra has embarked on an exiensive System Service
Program fo provide a lotally responsive service capability. Complete
Service Contracts with special arrangements for 24 hour response and
weekend standby services are available from Canberra. For a detailed
description of our Customer Service Program, please contact our Sys-
tems Service Depariment in Meriden, Connecticut, U S.A.
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Section 1.
introduction

The Canberra Mocel 2071A Duat Counter/Timer provides,
in a single width NIM module, two eight decade counters, a
crystal time base. and presetting logic. Normal operation is
as a presat timer and event counter, Or as a preset event
counter and timer. However, the Model 2071A may also
operate as a dual counter plus preset timer without display
of the preset data.

Both count (Nputs accept fast negative NIM or positive
puises. jumper selectable. A discriminator is provided
atlowing positive inputs {o be compatible with unipolar and
bipolar linear signals or TTL logic pulses. The front panel
positive DISCriminator covers an input range of +100 my
1o +10 V pemnitting selective counting, eliminating spur-
ious counting from noise or other erroneous puises.

The Model 2071A accommodates input counting rates of
100 million counts per second (100 MHz) for negative

inputs and 25 million counts per second (25 MHZ) for posic

The internal grystal time base provides ingrements of 0.01
seconds or 0.01 minutes, and live time gating at one
_mhicrosecond resoiution,

Display of either counter's content is accomplished with a
six digit Liquid Crystat Display. The LCD includes eight
annungiators which describe the display and dynamic state
of the unit. Automatic x100 range shift provides an indica-
tion of the six most, or six least significant digits.

Preset control is accomplished with a three digit thumb-

wheel switch providing a preset range from one {0 28 X 10°
increments.

Section 2.
Specifications

The SINGLE/RECYCLE mode switch provides a method to
automatically place the unit or system back into the count-
ing mode ten seconds or 100 microseconds, jumper selec-
tablet.‘e;ﬂer preset or termination of the count mode is
reached. '

Master-Slave system operation can be accomplished via
the front or rear panel interconnection of the ENABLE
signal, or by either of the two optional D interfaces.

The Canberra NIM Daisy Chain option provides interfacing
to all Canberra printing counters, timers, and readout
scanners. Standard with the NIM Daisy Chain option ts a
Read Qut Bufier capability such that with any number of
counting modules a total of only 100 microseconds gead
time is required.

The attemate Canberra GPIB (IEEE-A88) option provides
interfacing to a GPIB bus, snd aflows a GPIB Controlier to
start, stop, and read out counting systems.

A convenient ENABLE output will atiow the Mode! 207tAta
start. stop, and reset single or multiple combinations of
other Canberra Series 2000 counting modules.

For an accumulation of data in channel A, a jumper can be
thanged to prevent the resatting of channet A.

External connaction 1o the A or B GATE inputs wilt permit
gating of incoming pulses when in the preset count mode,
and gating of the time base for channel A ¢r B, jumper
selectable, when in the preset time mode. In this mode the
gate provides one microsecond resolution. Thus when a
system busy signal is connected to this input, the Model
2071A will provide extremely accurate dead time
COmections.

21 INPUTS

A and 8 IN - Front panel BNG connectors accept positive
lineas, TTL, or negative NIM fast logic signals, jumper
Selectable. Positive operation accepts unipolar, bipolar, or
TTL sianais: amptifude: 0 to+10 V, +12 V maximum; input
enanuge 1nust exceed the adjustable discriminator level
for 20 nsec to be counted. Negative NIM fast logic ampli-
tude: -0 6 V 10 -1.€ V; minimum wigth 4 nsec below ~D.6 V;
input rise and fall times: 1 nsec 10 300 nse¢; 2,,™ 1 k ohms

3

i

de for positive signals ang = 50 phms for negative signais.
GATE B - Counting control for channel B or time channel,
jurnper selectable; with time gate sefected, t pysec time
resolution can be obtained; shipped as channet B counting
control. Amplitude: + 4 to + 5 V or open circuit alfows
counting; zero to+ 0.8V inhibits counting; 24~ 100k ohms
to+ 5V bus. When used as time gating, system busy can be
wsed for accurate dead-time correction.
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22 INPUT/OUTPUT
GATE A/ENABLE - Front pane! BNC connector having a
multifunction capability; GATE A or ENABLE, internatly
selected with jumper plug; shipped in ENABLE position,
GATE A - With respect to channel A, same as GATE B,
ENABLE - Bidirectional as input or output, open collec-
torfunction, logic “0” OR; sinks 20 mA, sburces from 4.7 k
ohm o+ 5V bus,
As an Cutput - Provides counting control to other
2071A, 2072A or compatible modutes: 8 to + 08 V
enables counting, + 4 V 1o+ 5 V disables counting.
As an Input-0to+ 0.8 Venables counting mode; + 4V
o+ 5 V or open circuit disables counting mode.
ENB/OVF - Rear panel BNC connector having a multifunc-
tion capability, ENABLE or OVERFLOW, intemally selected
with a jumper plug: shipped in the OVF position.
OVF - Qutputs a + 5 V pulse coincident with the eighth
decade reset; rise and fall times < 200 nsec: width 0.3
gsec nominal; de coupled; sinks 5 mA, sources 2.5 mA at
25V, intemal jumper selects channel A or B as source.
Shipped in the channel A position.
ENABLE - Bidirectional as input or output, open collec-
tor function, logic 0" OR; sinks 20 mA, sources from4.7 k
ohmto+ 5V bus.
As an Qutput - Provides counting control fo other
2071A, 20724 or compatible modules; D to+ 0.8V level
enables counting, + 4 V to + § V disables counting.
Asaninput-0to+0.8Venablescountingmode; + 4V
o+ 5V or open circuit disables counting mode.

2.3 FRONT PANEL CONTROLS

START/STOP - Two-position momentary togole switch
initiates or terminates a counting sequence.

RESET - Manual push-button resets both counters to zero.
SINGLE/RECYCLE - Two-position toggle switch selects
single or recycle mode of operation upon reaching a preset
condition.

0.01 SEC/COUNT B/0.01 MIN - Channel B time base or
count selector. three-position toggle switch to select 0.01
seconds, 0.01 minutes, orthe external B IN as the B counter
and preset function. When time is selected, channel A
counts extemnal events through A iN, When Count B is
selectad, channel A counts time in 0.01 sacond intervals. An
additional capability selected by intamal jumpers provides
A time preset, and event counting in channe! A and 8. In this
case time is not available for display or readout.

A/B DISPLAY SELECT - Two-position toggle switch se-
lects which counter’s contents are displayed on the LCD.
PRESET NM X 10F - Three-digit thumbwheel switch for
channe! B preset. Mis units, N is tens, P is the power of 10.N
andM rarge from 010 9; Phas a range of 0 to §; N=M=0
disables the Preset tunction.

24 PERFORMANCE

CAPACITY - Eight decades per channel, allowing 104 -1
counts in each.

COUNT RATE - 100 MH2 max., negative: 25 MHz positive.
PULSE PAIR RESOLUTION - 10 nanosecongs, negative;
40 ns positive.

CRYSTAL TIME BASE ACCURACY - = 0.0025% over
operating temperature range.

TEMPERATURE OPERATING RANGE - 0 to 5070,
PRESET COUNT CHANNEL «Limited to 1 MHz count rate;
puise width minimurm 300 nsec. :

INDICATORS - Six digit Liquid Crystal Display with auto
{x100} shift for displaying six most-significant digits. Eight
annunciators on LCD gdescribe the display. These are: OF
{overilow), x100, CNT, MIN, SEC, A, B. decimal point.
Active counting is indicated by CNT, MIN, orSEC blinking.
Leading zeroes are suppressed.

25 INTERNAL CONTROLS
STANDARD JUMPERS (When set, perform the following):;

= Inhibit reset of channel A when starting. In this mode
channel A accumulates counts and is reset only by the
manual pushbutton,

» Select OVERFLOW or ENABLE as the function of the
rear panel connector.

+ Select OVERFLOW output from channel B instead of
channet A,

¢ Pemmnit counting in both channels. in this mode the
moduie may still be preset on time, but the time cannot
be read out.

s Allow a puise on ENABLE INPUT to start the module.

s Change recycie time from 10 sec to 100 psec.

« Select GATE A or B to gate the time channet.

o Select GATE A or ENABLE as the function of the front
panel connector,

» Select input A and B 10 accept positive linear and TTL,
Or negative NIM signals.

28 POWER
- 20N A Alone
+12 120mA
-12 200mA
+24 SEmaA
-24 0

2.7 PHYSICAL

SIZE - Standard single width NIM modiule: 3.43 X 22,12 cm
(1,35 X B.71 inches) per TID-20883 (rev. A)

NET WEIGHT -0.84 kgs (2.0 1b.)

SHIPPING WEIGHT - 3.2 kgs (7.0 ib.)

2.3 OPTION: 207101
GPIB (IEEE 488) INTERFACE

A, Features
» Asynchronous ASCI! data transmission bit parallel,
character serial
« Unigquely addressable, switch controlled
« Talk/Listen moge
= Talk Oniy mode
+ Auto recycle minimizes rmadout gead time
» Field instailabie .
» Form feed or carriage retum ot end of word

with -0
155

235
3%
0

B. Dexcription

The General Purpose Interface Bus links 2 Canberra NiM
counting module into the IEEE 488 standard communica-
tions network. As a Listener, this intarface receives Start,
Stop, and Readout commands from a controller. As a
Talker, #t supplies its accumnulated data to a peripherat
device. A Talk Only mode provides a controllerless means
forasingle module to read outioa peripheral Listener. The
Auto Recycle mode allows the selected module to place
itself (and the rest of the Canberra counting system) back
into the count mode at the conclusion of its readout, thus
minimizing system dead tirme. A side panel cutout provides
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access to Set or Verify a Tatk/Listen Address, select Talk
Only mode, enable Auto Recycle, or select Form Feed/Car-
riage Return at the end of a word. This interface is a singfe
PC board with a connector that allows convenient field
instaliation,

C. Specifications
SIGNALS - The input/output signals on the GPIB connec-
tor are TTL compatible. True equais 0 to + 0.4 V, Faise
equals+25t0+5V.
CONTROLS - Side-panel cutout provides access to:

Address select switches (5)

Taik-ListervTatk Only switch

Autg Recycle switch

FF/CR switch .
Internal jumper enables Stop command response (DC 2).
CONNECTOR - Standard GPIB connecior on rear panel.
CONFORMITY -Option 01 contains the following subset of
capabilities {{or explanation see JEEE-488 Standard) SH1,
AH1, T4, TEO, LO. LED, SR1, RLO, PPD, DTO. CO, DCO/DC2
selectabile. -

D. General Description of GPIB

The General Purpose Interface Bus is a link or network by
which system components communicate with each other,
Each system participant performs at teast one of three
mles. Controller, Tatker, or Listener.

A Controtler manages bus communications primarity by
directing or commanding which devices are o sénd data to
other devices (Talker}, o7 receive data from other devices
(Listener) during an operational sequence. A controller
may also be interrupted or it may command specific action
between devices.

The GPIB consists of 16 lines which are grouped into three
sets according to function; there are 8 data lines. 3 control
lines. and 5§ general management lines. The 8 dats lines
carry ASCII characters (bit parallel) asynchronously; the
control lines provide a data transfer handshake compatible
with both slow and fast devices; the bus management lines
altow initialization, interrupts, and special controis.

E. Cable
One CanberraModel C2071-2 GPIB Data/Control cable 0.6
m (2 feet) long is supplied for connection to the GPIB bus.

2.9 QOPTION: 2071-02
CANBERRA NIM DAISY CHAIN INTERFACE

A. Features

+ Synchronous BCD data transmission bit paralle!,
character serial

* Readout sequence detemnined by interconnect order

» Field instaliable

+ System control via individual Start, Stop, and Reset
signails

» Compatibility with Canberra counters and scanners

= Read Out Buffer

B. Description

The Canberra NiM Daisy Chain Interface Option provides
the basic 2071A moduie with a readout/control capability
compatible with previous Canberra data-acquisition sefies
mocdules.

Read Out Buffering is available by moving jumper DD to
position, CC. This sets the Recycle time to 100 micro-
seconds and only needs to be carried out on the 207T1A
selected as Master. Operating the Master, and hence the
entire system, in the Recycle mode provides a minimal (100
microsecond) dead time butfered counting system.

The problem of data transfer from the eight digit 2071A 1o
the standard six-digit system is handled by a foggie switch
on the interface board. It selects either the six most-
significant digits or the least-significant digits. Two digits
are lost in either case.

Control signals. Start, Stop. and Reset are received only if
the unit is to be a system slave. A master until will generate
Stant, Stop, and Reset. This logit is under internal jumper
control,

C. Signals

CONTROL IN - Accepts Start, Stop, Reset, and Print puises
{5 V negative going from + 5 V level. rise time 500 nano-
seconds maxifum, width 1.0 microseconds minimum.
Also HOLD command (dc level change from+5Vio+ 0.5V
maximum during printout) is accepted. Rear pane! 15-pin
“D" connector (Amphenol 17-10150).

CONTROL QUT - Proviges Start. Stop. and Reset ¢com-
mands (5 V negative going pulses from<+5V level, rise time
500 nangseconds maximum, width 1.9 microseconds min-
imum), Data output information is presented in the form of
Serial BCD (logic 1=+ 4 to+ 5V de. logic0=01t0+ 05V
dc). This connector also provides the “next unit” Print
command; eighth and successive Print ¢command pulses
are routed out via a logic gate. All contro! lines except Print
command are wired directly between Control In and Con-
trol Out connectors. Rear panel 15-pin "D" connector
{Amphenol 17-20150).

D. Controls .
SIGNIFICANT DIGIT SWITCH (107 -102/10% - 100 - 10" -

. 102 position selects readout of the six most significant dig-

its of the eight-digit word. 10 - 10° position selects readout
of the six least significant digits of the eight-digit word.
Jumpers altow the Mocel 2071A to act as a system master
or as a siave,

E. Cable

One Canberra Modet C1404-2 Data/Control cable 0.6 m (2
feet) long is supplied for connection to other Canberra data
acquisition series modules.
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Section 3.
Controls and Conneciors

This section outlines the uses of the Model 2071A's controls
and connectors, A complete listing of signal parameters
will be found in Section 2, SPECIFICATIONS,

3.1 FRONT PANEL

QUAL COUNTER

DISPLAY
A liquid crystal display
pine! which Shows The
. COUNT N $ithe? CHENW s

DISPLAY SELECT
Selects eiher channel &
or channet § conterms for
dsplay.

am SEC/COUNT RO
N
Selects preset function as
tirne or B INpUt svents
When time i aslected.
channel A counts exter-
nal events. When COUNT
£ & sclecten, chantel A
SOUNES TENe i INCTaMments.
ol 0.0t seconds.

GATE A/ENABLE

Jumper Selectable it
GATE A - Same a3 GATEB
ENABLE - input/Output

connector fof ihe Enatie
signal. Low logic ievel
output indheates that
SOUNting is enabled. Liw
oG level inpu! snabhes
counting cycle.

RESET
Reers both courniers to
2270 whion pressed.

PRESETAMX 107
Sets the gbwcine value of
et SieCied preset b
tion. M sets unis. N st
ns. and P sets the
power of 10 which N is
muttiplied by. Setting N=
M= 0 gsabies the presel
function.

START/STOP

START resets counters
and stns the counimg
eyche. STOP swps the
LOUNLING CYCIe SNd $1AnS
resdaut il an O option &
instaliec.

GATEB

Controlz counting in
channel 8. High logic
evel Of pulae Or Hpen Cit-
Guit enzbles the counting
Cytle. Low lagic level of
ground daapies.

pisC A
/ Sets discriminaior thresh-
1 Old betempen 100 mV anc

10 V for positee input.

T — AR

pulsds or hegative cur-
i pubses for coOunbng.

Figure 3.1

Front Pane!
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32 REAR PANEL

Figure 32
Rear Panel

3.3 JUMPER OPTIONS
The Modet 2071A jumpers are defined as follows:
Jumper  Function
A* Allows the GATE B signal to enable counter B
g8 Prevents the GATE B signal from disabling
counter B
c Allows the GATE A signal to enable counter A
o Prevents the GATE A signal from disabling
counter A
E’ Enables counting in channel A
F Enables counting in channel B
v Enables Dual Counting
G Aliows the logic to reset channel A
H Prevents the logic from resetting channel A
J Channel A provides QVERFLOW signal
K Channet 8 provides OVERFLOW signa!
N* Enables preset select. time Or counts
T Enables only preset time for Dual Counting
R Selects front panel GATE A function
s Selects front panel ENABLE function

“Ingicates factory set position

~_

ENE/OVF

Jumper Selectable
ENABLE - tnput/Ouiput
connector for the Enatie
signal. Low logic ive!
output mdicates that
couniing 15 anabled. Low
ogic eve! mput ensDies
LOUNtMG CYTle.
OVERFLOW

Providas & positive logic
pulse when the 8 > 10°
Sounter bit resets n
channel A,

Function

Allows ENABLE dc fevel to start and stop count
Allows ENABLE pulse’s falling edge to start
count

Disables LCD annungiator CNT for Dual
Counting
Enabies L.CD annunciator CNT

Enabtes LCD annunciator SEC
Disables LCD annunciator SEC for Duat
Counting

Enables LCD annunciator MIN
Disables LCD annunciator MIN for Dual
Counting

Enables channet A live time gating
Enables channel B live time gating
Disables live time gating :

Selacts 100 p: -¢ recycle time
Selects 10 & ~—2ycle time

LH]
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Jumper Function

EE Selocts rear pane! ENABLE function
FF* Selects rear panet OVERFLOW function

AP* Selects positive A input
AN Selects negative A input

Bp* Selects positive B input
BN Selects negative B input

*Indicates factory set position.

1. Toenable the Unit as a dual counter.
move jumper F to position U
move jumper 1 to position 2
move jumper 3 to position 4
move jumper N to position T

2. To disable logic reset of channel A and use manual
reset anly:

10.

To disable the gate signal to channel B:
move jumper A to position B

. To change the Qverflow output from channel A to

channel B: .
move jumper J to position K

. To change rear panel OVERFLOW to ENABLE:

move jumper FF to position EE

. To change front panel ENABLE to GATE A:

move jumper S to position R

. To change A INput from positive 1o negative (NIM)

input:
move jumper AP to position AN

To change B INput from positive to negative (NIM)
input:
move jumper BP 1o position BN

move jumper G to position H 11. Tochange recycie time from 10 seconds to 100 micro-
© seconds:
3. To change live time gating: move jumper DD to position CC
move jumper 5 o position & to disable
move jumper § to position P to ¢change from channe! 12. Toallowthe falling edge of the ENABLE input pulse to
A to channel B place the Unit in count:
move diode W to position 2. -
4. To disable the gate signal to channel A: be sure to orient the giode with the band towarg the
move jumper C to position D bottom of the board
M-18825-0
Qse
FF
2o
fg, ©
g Z
88 o
s02z00x0
% eL3e o
iy :
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o oelTe
cc oD
o
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Figure 3.3
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Section 4.
Operation

The Model 2071A Dual Counter-Timer can be used as an
event counter with a time preset, as a timer with a preset on
a selected number of events, or, with intemal jumper
changes, as a dugl counter preset on time. In the latter
modie, time is not displayed o fread out.

The unit will accept positive voltage iogic pulses or nega-
tive current pulses (jumper seleclable). Positive inputs are
normally elamped to <+ & V and will see a nominal input
impedance of 1k ohms. Negative inputs see a nominal 50
ohm input impadance.

4.1 DISPLAY ANNUNCIATORS

The liquid crystal display panel has, inaddition to numerals
10 display counter contents, eight annunciators which de-
scribe the display's readout and the dynamic state of the
unit.

X100 Shows that the six most significant digits are
being dispiayed.

OF Shows that the displayed channe! has overflowed
anc is counting up from zero again.

ONT Shows that the selected channel is displaying
eounts. Blinks when the channel is active.

A/B Shows which channel's contents are being
displayed.

MIN Shows that time, counted in minutes, is being
Cisplayed. Blinks when the channe! is active.

SEC Shows that time, counted in seconds, is being
displayed. Blinks when active.

The eighth annunciator is a decimal point.

4.2 PRESET

The preset condition is set with the 0.01 SEC/COUNT
B/0.01 MIN preset select switch and the three thumbwheet
switches, N.M, and 10P. Selecting 0.01 SEC or0.01 MIN will
enable the unit te be used as an event counter with the time
preset in increments of 0.01 seconds or 0.01 minutes (0.6
seconds). Betting N = M = () disables the preset function,

Selecting COUNT B will enable the unit to be used as a
timer with a preset on 8 number of counts.

#f the unit is 10 be changed to & dual counter, the time
preset, either 0.01 seconds or0.01 minutes, will be used but
not displayed!.

The thumbwheel switches are used to select the number of
preset units as chosen by the preset salect switeh, The M
switch sets the units of the preset, the N switch sets the
tens, and the T0F switch sets the power-of-ten multiplier,

For instance, if the switches are settoN=1,M=0,P=3
and the presat select switch is in the 0.01 SEC position, the
time preset will equal 10 X 10 hundredths of a second. or
100 seconds. I the select switch is inthe 0.01 MIN position,
the preset will equal 10X 10° hundredths of a rinute, or 100
minutes, If the select switch is in the COUNT B position, the
preset will equal 10 X 10° gounts, or 10 000 counts.

4.3 EVENT COUNTER

To use the Model 2071A as an event counter, INput A
receives the exiemal events to be counted. The 0.01 SEC/
COUNT B/A.0T MIN switch must be placed in one of the
time positions and the PRESET thumbwheel switches must
23 set for the desired time preset, as explained in section

Pressing the START/STOP switch to START wili start data
accumuiation. When the preset is regched, channe! A will
contain the total counts accumulated and channe! B wil!
contain the time during which the counts in channet A were
accumuiated. The time shown will equal the preset time.

To display the contents of either channel, move the DIS-
PLAY SELECT switch 1o either A or B. Only one channel
will be displayed at a time. The annun¢iators on the liquid
crystal dispiay will show either CNT (counts) or SEC or
MIN (the selected time preset}.

4.4 TIME COUNTER

To use the Model 2071A as a time counter, the channal B
INput receives the external events to be counted and chan-
nel A records eiapsed time in increments of 0.01 seconds.

in this mode, the presat sefect switch s placed in COUNTRB
and the PRESET switches can be set to stop the counting
cycle at the sefected number of counts. Channel A will
show the time that it took to record the preset number of
events.

45 DUAL COQUNTER

By changing intemal jurnpers as outlined in Section 3.3.1,
both channat A and channel § can count externalevents up
to a preset time, either in 0.01 second or 0.01 minute ingre-
ments as defined by the setting of the preset select switch
and of the PRESET switches. [n this mode, the time is not
displayed or read out.

45 SINGLE/RECYCLE

With the SINGLE/RECYCLE switch in the SINGLE posi-
tion, the counter, once started, will count to preset and
stop. If the swilch is moved to the RECYCLE pasition, the
counter wil! count to preset. pause 10 seconds or 100 usec
as selected by jumper CC/DD, clear the counters and start
counting again. The recycle mode will continue until man-
uslly stopped, by setting the SINGLE/RECYCLE switch to
SINGLE and pressing STOP,




4.7 RESET

Atany time, even during a count cycle, pressing the RESET
button will clear both esunters to 2ero. I{ a counting cycle is
in progress, it will resume as soon as the RESET button is
released.

in the RECYCLE mode, the counters are automatically
reset at start-of-count. By changing an intemal jumper,
channe! A automatic reset can be inhibited. In this made,
channel A can be reset only by pressing the RESET button.
See Section 3.32.

The RESET button also functions as a display check. When
the bution i8 pressed, the dispiay will show all “eights.”
Therefore, hoiding the bution down will allow the operator
to verify that the display is functioning correctly.

4.8 SYSTEM OPERATION

Several of the Series 2000 counting modules can be con-
tigured in a Master/Slave relationship by connecting their
ENABLE connectors in parallef with 83 ohm coaxial cable
(type RG-82), using female-iemale-female “tee” connec-
tors between the cable segments.

When the systermn is connected in thisway, pressing START -

©On pne Unit wilt start atl units together.

The Master unit in the system is the one whose START
button has been pressed, all other units are Siaves. Note
that in this mode. the Slave presets are disabled. The Master
unit's preset will control the entire system. Pressing STOP
on the Master will stop all units together.

Either of the input/output options may alsa be used to set
the system up in the Master/Slave mode. See Sections 5
and & for details.

49 GATEAAND B

The GATE A function is available on the front panel GATE
A/ENABLE connector. The factory set intemal jumper
must be moved from the ENABLE position to the GATE A
position 1o aliow GATE A inputs. See Section 3.38.

The GATE connectors accept positive logic pulses ora de
levei to enable counting in either channel. Intemnal jumpers
may be moved (o disable the function for either channel or
both channels. See Sections 3.3.4 and 3.35.

A logic high signal (+ 4 to+ 5 V) eranopen input will enable
counting: & logic low signal (0 to + 0.8 V) will disable
counting. :

The gating signal gates the erystal-controlied time base,
giving a gating time resolution of 1 gsec. Using channet A
as the event counter and channel B as the timer counter, a
system-busy signalmay be connected to the GATE A input
1o disabie counting and the timer for accurate dead time
correction, By moving an intemnal jumper, Time gating can
be done with GATE B ¢r can be gefeated; see Section3.3.3.

4.10 ENABLE
The ENABLE function is aveilable on both the front and
rear panel. The front panel GATE A/ENABLE connector is

factory set to the ENABLE position. To select the front
panel GATE A tunction, see Section 3.3 8. The rear pang!
ENB/OVF (ENABLE or OVERFLOW) connector is factory
set to the OVERFLOW position. To select rear panet EN.
ABLE function, see Section 3.3.7.

The ENABLE connector provides a logic low output (0 to
0.8 V) when the unit is enabled for counting. This output
can be used o signal another unit that the Model 2071A is
active. For instance, when using the Mode! 20714 as the
Master unit in the Master/Slave System outlined in Section
48 -

The ENABLE connector can also receive a logic low pulse
to enabie the Mode! 2071A for counting. For instance, as a
Slave unit in the Master/Slave System.

To increase the Enable line's flexibility, an intemai jumper
(W) has been provided. If this jumper is moved to the Z
position (see Section 3.3.12). the falling edge of an input
puise on the ENABLE connector will start the unit's count-
ing cycle.

When the unit is started in this way, it is the Master ynit in
the systemn. The Enable line witl be held tow by this unit untit
its preset is reached, thus enabling a!l other units in the
system,

" 1f the Mode! 2071-02 Daisy Chain Interface is installed. it

will not be necessary 10 use the Enable line. The interface
has alf necessary signals to start and stop the unit.

if the Model 2071-01 GPIB intertace is instalied, the Enable
line will be used if the entire system is to start and stop at the
same time. If the GPIB Caontroller is to address each unit
separately, the Enable line will be used only if each indi-
vidually addressed unit is the Master unit in separate
sub-systems.

Arinternal jumper can be moved to change the front panel
ENAELE function to GATE A. See Section 3.3 8.

411 OVERFLOW

The OVERFLOW function is available at the rear panel
ENB/OVF (ENABLE or OVERFLOW) eonnector which is
factory set to the OVERFLOW position.

The rear panel OVERFLOW connector provides a positive
logic pulse every time that channel A exceeds its count
capacity {10* counts). This signal can be connected to the
input of another counter to extend the counting capacity of

- the system.

If the Mode! 2071A is usad in the dual counter mode. the
OVERFLOW signal can be connected to the B INput.
instead of another counter, 1o extend the counting capacity
of the system,

Aninternal jumper can be changed to atlow the overfiow of
gwsagnel B to generate the OVERFLOW signal. See Section
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Daisy Chain Interface

The Model 207102 Daisy Chain interface option provides
both datz input/output and system control. It is compatible
with all existing Canberra Daisy Chain Systems,

The CONTROL IN ang CONTROL OUT connectors pre-
sent all Bus commands, with the exception of the Print
clock, inparafiel to all units in the system. The Print clock is
presented serially to one unit at a time.

Since the Model 2071A is an eight-digit counter and the
Daisy Chain System is capable of recording only six digits,
aswiteh has been included on the Interface Board to select
output of either the six most significant digits {10?-10") or
the six igast significant digits (10°-10%). Refer to Figure 5.1
for switch focation.

The nature of the data collection being performed will
define which six digits 1 include in the data output. The
unit is shipped with the switch in the six least? significant
gigits (10° - 10%) position.

5.3 SYSTEM SETUP

A system of up to 50 data input mogules and one scanner
are connected with Mode! 51404 cables. One BD cm {two
foot) cable i incluged with each Model 2071-02.

‘Tre CONTROL OUT connecter of each unit is connected
to the CONTROL IN connector of the next unit in the
systern. The last unit in the system is connected back to the
scanner,

The system Master unit is defined as the one on which the
8T -&BT control is pressed. All other units are then Slave
im

When the Master unitis started, it generates a System Start
command on the Daisy Chain Bus, which starts all Stave
units at the same time.

When any unit reaches its preset, it stops and generates a
System Stop command on the Bus. All units will stop atthe
same time,

fnthe SINGLE count mode, the system will run throughone
data collection cycle and stop when preset is reached.

in the RECYCLE count mode, the system will start, stop
when any unit reaches its preset. pause ten saconds or 100
micreseconds (jumper selectabie, see Section 33.11),
Clear ail counters, and stan counting again,

52 PRINTING SYSTEM

if a Modei 2088 Printer Scanner {RS232), or 8 Mode) 2089
Serial Scanner-Printer is cornected in the system, the data
collected by each unitcan be printed out. AModel 9182 EIA
1o 20 mA Current Loop Adapior can be connected to the
2083 for 20 mA current iop operation.

Standard with the NIM Daisy Chain option is a read out
butfer. By taking advantage of the buffer circuitry, system
dead time can be reduced. In a Recycle Mode, the buffer
allows the unit to be placed back into the counting mode
after the data has been lalehed into the readout buffer. Atter
10 seconds or 100 microseconyds, jumper selectable, count-
ing resumes and read out begins. During the readout time,

-the display will not be updated, but correct counting willgo

ort. As with most buffers, counting time imustbe longer than
readout time.

The first unit in the system {0 print out will be the one
connected to the Scanner’'s CONTROL OUT connector.
‘The second unit to print out will be the one connected o the
first unit. The last unit 10 print out witi be the ene connected
to the Scanner's CONTROL IN connector.

53 COMPUTER CONTROL

The Model 2088 Printer Scanner can be used to allow a
computer to contro! the system. Refer to the Mode! 2088's
manual for details on computer System operation.

5.4 DAISY CHAIN JUMPER OFTIONS

The Daisy Chain option board has four jumpers which will
allow the user to tailor the option for specific applications.
Three of these jumpers are 4.7k ohm resistors: the fourth is
a 2.7 onm resistor. Refer to Figure 5.1 for jumper locations,

1. Jumper A allows the Enable puise's rising edge or the
Model 2071A's control logic to generate the Daisy
Chain Bus $TOP command.

in the B position, this unit will not generate the STOP
command.

2. JumperC allows the Enable pulse's falling edge orthe
Model 2071A's control logic 10 generate the Daisy
Chain Bus START command.

In the D position, this unitwill not generate the START
command.

3. JumperE allows the Enable pulse’s failing edge or the
Modet 2071A's controt logic 10 generate the Daisy
Chain Bus RESET command,

inthe F position, this unit will notgenerate the RESET
command,

4. Jumper G aliows the Model 2071A’s front pane)
RESET control to generate the Daisy Chain Bus
RESET command.

in the H position, manua! Reset will not generate the
RESET command.
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Plaase be aware that these jumpers do not need 1o be
changed to make this unit a Slave unit. Slave status is
normally defined by system operation.

¥ any or all of these jumpers were 10 be changed to their
optional positions, this unit would be permanently defined
as a Siave unit. ttwould never become a system Master unit
umtil the jumpers were changed back to their usual setting.

[T
w10t
wint
gm
™
§-2 "0 - )
3
18 =5 &
L) .
souT
1
R-0
: "
Figure 5.1
Dalksy Chain Option Controis
55 TYPICAL SYSTEMS

The following figures show some the possible system
etups,

1. Multiinput system with preset time and ability to
count overtiow from channel A of the 2071A.

2071A 2072A A072A

Ch. A Signat
Overflow - In

Enabie

2. Multi-input 100 MHz Daisy Chain Printing System -
praset controlied by master 2071A, recycle time con-
trolled by 2071A. Printout from 2088 printer lists
prese! time and contents of 5 couniers.

MASTER
%A 2072A 2072A
RECYCLE Daisy Chain
2071 Y
Stant Ext
-
Recycle 2089

Note: The Model 2071A will require a factory modifi-
cation (SERF) in orger to operate with the Mode! 2089
External Recytle. .

3. Multi-input 100 M4z Daisy Chain system with individ-
ual preset time for each counter. Slaves must reach
preset before master. For this system, slaves are
getined by changing the ~02 option’s internal jumpers
(See Section 5.4).

20MA 20MA 20M1A 20_7_1_A
vy !
< 1S meters
2088 jat———se{ o1 Computer
or
f — ElA
Prirter
or
8182
{——> ElATO
20 mA
20 mA
Current- g
Loop
Printer

5.6 USING THE MODEL 1488 SCANNER
11 & Modet 1488 Scanner is 10 be used instead of the Model
g%scsmg}e 1485 PRINT MODE switch must be set to

In the DELAYED mode. the HOLD command is not nor-
matlly asserted until after the TTY motor-start time out.
which will not aliow proper data butfering.

For proper operation in the DELAYED mode, open the 1488

and look for a 10 ohm resistor soldered to points A-B (refer

1o schematic B-12177). Unsoider the resistor from points

A-B and solder it to points A-L. This will cause prompt

neration of the HOLD command on receipt of the Daisy
in's STOP pulse.

The 1488's FORMAT switchmust be set o LINE. Setting the
lwudcgutg CONTINUOUS will cause incorrect data o be
nea

. 5.7 FIELD INSTALLATION OF THE

DAISY CHAIN OPTION
The Daisy Chain interface option consists of. four stand-
offs, four lockwashers, 12 Phitlips-head screws, the rear
panel control connector plate, and the interface board.

o
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To instal! the option, first remove both side covers, each of
which is heid in place by five Phillips-head screws. Then:

1. Mtheyare notalmeady installed. install the four stand-
g::fsa in the four holes in the unit's printed circuit
rd.

2. The standoffs are to be placed on the component
side of the board and fastened to the board with one
fockwasher and one screw gach,

3. Carefuly place the interface board in the unit so that
the line of small circutar connectors is at the rear of
the board.

4. With the interface board's four mounting holes lined
up with the four standoffs, press the board gently
down to mate the interboard connectars.

The interface board should mate smoothly with the
unit’s connector, i any resistance is felt, the connee-
tor is not properly aligned; lift the interface board up
& little and realign the four mounting holes with the
standoffs before pressing down again.

5. Fasten the interface board 10 the standotts with four
screws, one in each cormner of the interface boarg.

€. Mount the control connector plate on the rear panel
with the four remaining screws.

7. Carefuliy align the ribbon cable's pins with the
sockets of J4 at the mear of the interface board.

B. Press the cable's pins firmly down into the connec-
tors unilil the cable is flush with the tops of the
connectors. :

8. Place 81, the six-digit select switch, in the desired
position.

10. Before replacing the side covers, check the installa-

tion for proper operation.

“8.8 CONTROL IN/OUT CONNECTORS

PINNo.| FUNCTION SIGNAL DESCRIPTION
1 BCD Datz ™3™ Logic | = 4V Logic 0= O\
K BCD Data » X Logic | = +dV. Logic § = OV
3 | BCD Data 4" Logic 1 =44V, Lopic 0= OV
4 BCD Data ~8" Logic 1 = +4V, Logic 0= OV

§
5+ | Print Ctock F ” ” H ” ” “ Hruan
ov Train
e AV,

6t System Hold ’ DE Level Change I
. .5V
7 System Stop Umln
ow

8 System Start Pulse
w
[+ iz
9 System Reset Puise
v

10 Display BCD “1 Logic 1= 0V, Logic 0= +4\'

It Display BCD -2 Lopic 1 = OV, Logic D= «dV
12 Display BCD "3™ Logic | = OV, Logic &= +4V'
13 Display BCD 8" Logic 1 = OV, Logic 0= w4\
]
FV Puise Tram
14 Display Clock
oV,
15 Ground ’
Figure 52
Control in/Cut Connector Wiring
NOTES:

All gata and contrp! fines except Print Clock ling {pin 5) are inter-
rially wired diractly between cornesponding pins of the CONTROL
N and CONTROL QUT connectors.

The Print Clock pulse train from the Data Scanner will appear on
pin$ of the CONTROL OUT connector atter module has {inished
printing its data contents.

The signals on pins 10 through 14 ane Nt used by this unit.

11
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Section 6.

Interaction of Model 2071A With the GPIB

6.1 GENERAL DESCRIPTION OF GPIB

The General Purpose Interface Bus is a link o network by
which Systerm components communicate with each other.
Each system participant performs at least one of three
roles: Controlier, Tatker, or Listener.

A Controller manages bus communications primarily by
directing or commanding which devices are to send data 1o
other devices [Tatker), or receive data from other devices
{Listener) during an operational sequence. A Controfler
may al=o be interrupted or it May command specific astion
between devices.

The GPIB consists of 16 lines which are grouped into three
sets according to function; there are 8 data lines, 3 control
lines, and 5 general management lines. The B data lines
carry ASCII characters {bit paraliel) asynchronously: the
control lines provide a data transfer handshake compatible
with both slow and fast devices. The bus management lines
allow initialization, interrupts, angd special controls.

82 GPIB SWITCHES

The eighi-section DIP switch on the option board is acces-
sible through the hole in the unit's side cover. The switches
should be set to the desired positions before putting the
unit in 2 NIM Bin. Refer to Figure 6.1.

The first five switches, counting from the top. are used 1o
se! the unit's GPIB address. Each switch is labeied with its

ali switches that are in the one position. An address of 34
{all switches in the ONE position) is illegal: it is reserved for
the GPIB command UNTALK.

The sixth switch is labeled TALK ONLY. Refer to Section
6.3 for its uses.

The seventh switch s labeled RECYCLE. In the ON posi-
tion, the unit will clear after readeut and start counting
again. in the OFF position, the unit is in the single cycle
mode.

The eighth switch is labeled FF/CR. In the FF position. the
message unit delimiter is sent out as an ASCI Form Feed.
in the CR position, the delimiter is sent gut as a Carriage
Retum. The choice of delimiter depends on the peripheral
device being used.

€.3 SYSTEMS WITHOUT A CONTROLLER

The Model 2071A can operate in the Talk Only ON mode,
which i used when data from a single module is to be
passed directly to & single peripheral Listener device, such
as a GPIB Printer. In this case a Controller is not required,
but the printer must be in the Listen mode. Not all GPIB
printers will operate in this mode.

In Talk Only ON mode, the 2071A will transmit its data to

the listener as soon as 2071A data acquisition is stopped  *

value and with ZERO and ONE. The address is the sum of {ty STOP or reaching Preset).
i .
A
] ] ° o T¢
!
i
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: Figure 6.1 .
GPiB Option Controls
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_ 8.4 INTERACTION WITH A CONTROLLER

munication with a Controlier requires 2071-01's TALK
gﬁ?v switch to be off. The Controlier must assert REN
{Remote Enable) during the entire communication. If REN
# disabled, the 2071-01 will be reset. The first requisite is for
the Controller to cause the 2071A to be placed in its Remote
made. it does this by transmitting on the GPIB, MTA, (My

. Talk Address) or MLA (My Listen Address), with ATN

{Attention) asserted. MTA or MLA must agree with the
five-bit address setting on the 2071A The following MTA or
MLA would be sent if the address setting was 5.

D7 Di0E DIOS DIO4 DIOI DIoZ  DIOY

MTA 1 0 c .0 1 0 1
MLA O 1 0 ¢ 1 0 1

it MTA is sent, the unit goes into its Remote mode and
transmits all of its data (19 bytes). H{ MLA s sent, the 2071A
goes not respond further than placing itself into the Remote
mode. Once in the Remote mode, the unit is able to gener-
ate an SRQ (Service Request) or respond to a DC (Device
Ciear). Disabling REN causes the 2071A to leave the
Remote mode.

A typical counting sequence would begin with the operator
pressing START on 2 2071A that is connected to the GPIB.
After reaching & preset, the 2071A will generate SRO. The
Controtier would then, via a Serial Poli, determine the
device requiring readout. Then send the proper MTA to
fead the data by way of a Read Data Interchange (Section
7.10). Ifthe moduie is in the Recycie mode (switch on GFIB
interface set 1o Recycle). the counters will be reset after
readout and the counting cycle will begin again.

Note that there are two Recycle switches. one on the unit's
front panel, and one on the GPIB interface card. The front
panet switch aliows the user 10 seconds to manually copy
the display {or just view it) between cycles. When the 2071A
is connected to the GPIB, the front panel switch is nomm-
ally set to Single, and the GPIB interface switch set 10
Recyele. The recycle time will now depend on the devices
on the bus with which the moduie must interact,

The time required fo read data from a Model 20714 is
determined by the sum of the response times of the Com-
puter/Controller and 2071A. The 2071A responds 10 each
query or handshake request within seven microseconds.
This means the 2071A requires a maximum of 14 micro-
seconds for each byte outputted. The 18-byte readout con-
sumes 266 microseconds of 2071A synchronizing time. A
readout to one Controller was measured at 125 milli-
seconds. This equates to 644 microseconds 10 accept data
&nd generate handshake responses per byte, or & ratio of
Controlisr to 2071A of 4510 1.t is apparent that the Con-
trafler is the major contributor to readout time.

Some additional capabilities are;

a. Controfler Start

Since modules are independent, the Controlier can start
each module by performing a READ DATA Interchange
(see Section7.10). With a counter stopped and ina GPIB
recycle mode, the completion of 8 READ DATA Inter-
change will cause it to clear and start counting. The
controller can individually address each module for this
sequence,

b, Controller Stop :
The Controller can send aUniversal DEVICE CLEAR oul
on the bus. and all modules will stop counting . Individual
modules cannot be agdressed with this commang. and it
will not clear the modules, only stop them. If interna)
umper B is moved to A, the module will ignore the
EVICE CLEAR command (see Figure 8.1).

€. Read Out While Counting
The Controtler ¢an read out each ingividual 2071A or
2072A while it is counting by performing a READ DATA
Interchange (see Section 7.10}. In this case the modute
will be read out and will not clear, but continue counting.
A pointto remember here is that a module will clear itsell
only if it is restarted by:

. A manua! front panel START.

. A manual front panel RESET.

. An ENABLE signal input.

. Being in a front panel RECYCLE mode and stopped
either by reaching preset or by receiving a Device
Clear from the Controller,

. Being in a GPIB Recycle mode, stopped by reaching
preset or receiving a Device Clear from the Con-
troller, then read out by a READ DATA Interchange.

8.5 THREE COMMON METHODS OF OPERATION:
A. Controlier completely controls modules.

i LD A b

™

Controlier r T

K2TA 2072A 2071A

Sequence:

1. Controlier performs READ DATA interchange to start
the mocules. Each one must be addressed individ-
ually by the Controller. Thus, in this case, a simulta-
neous stan is not possible. Data read out the firsttime
is information left by previous operations.

2. Controller sends a DEVICE CLEAR, when desired, to
stopall counters. Individual addressing is not possible
with this eommand. All counters will simultaneously
stop.

3. Controller again addresses each module with 2 READ
DATA interchange. Since they are in the Recycie
mode {they would not have started in the first step if
g"tgey weren't) each one clears, and restarts after read-

out,

13




8. Controlier acts only s 8 meadout device.

- Controller [ i

*Enable

Sequence:
1. ENABLE input/outputs onall moduies are connected.

2. The START switch on one 20714 is pushed (this
defines it as the Master).

3. Allmodules are stopped when the master reaches its
preset.

4. Each module sends a SERVICE REQUEST when it
stops i it was first commanded 1o REMOTE by the
Controlier.

5. The Controller addresses each module and reads it
ot

6. It the Master is in the front panel RECYCLE mode.
upon being read out it will enable the system (o start
counting again. Afl modules wiil have been cleared by
e teading edge of the ENABLE signal. Normally the
Master would be interrogated last 50 that it does not
start the system until &l other units have been read
out.

€. Controlier inltiates simuiianecus start by addressing
the master modtile.

Controlier : ) 1

20T1A 20724 2071A

Sequence:
1. ENABLE input/outputs onalimodules are connected.

2. Controlier addresses first 2071A and reads it out. This
cefines it as the Master. Because it is in the GPIB
Fecycle mode it reads out, clears, and starts collect-
ing. Since the ENABLE ports are connected, the other
2071A and 2072A modules clear and simultsnecusly
start cotlecting. The Single/Recycle switch oneach of
their GPIB interface cards and front panel must be in
the SINGLE mode.

14

3. When the preset on the Master 2071A is reached, it
stops all modules, and each one generates a service
request on the GPIB Bus. The Controlier now interro-

ates each module. it shouid address the Master
71A last, since this module is in the recycle mode
and would start the system again once it is read out.

*The Enable Signal
Clears counters : Stops collect and
and starts collect initiates SERVICE

REQUEST

The modules onwhich the START switch is not pushed will
ignore their presets ang be controlied by the ENABLE sig-
nal. The Master module is defined as the mogule that has
been started first, either manuaily or by being addressed
from the Controlier, its preset will determine the presets for
all other 207 1As and 2072As.

&5 FIELD INSTALLATION OF THE GPIB OPTION

The GPIB Interiace option consists of: four standoffs, four
lockwashers, 12 Phillips-head screws, a rear panel cover
plate marked J102, and the interface board.

To install the option, first remove bath side covers, each of
which is held in place by five Phillips-head screws. Then:

1. H they are not already installed, install the four stand-
offs in the four holes in the unit's printed circuitboard.

2. The standoffs are to be placed on the component side
of the boand and fastened to the board with pne lock-
washer and one screw each.

3. Carefully piace the interface board in the unit so that
the large connector at the rear of the board is flush
with the rear panel.

4. With the interface board's four mounting holes tined
up with the four standoffs, press the board gently
down to mate the interboard connectors.

The interface board should mate smoothly with the
unit'’s connector. if any resistance is felt, the connec-
tor is not properly aligned, lifit the interface up a little
and realign the fourmounting holes with the standofis
before pressing down again,

§. Fasten the interface board 1o the standofis with four
screws, one in sach comer of the interface board.

6. Place the J102 cover plate on the unit's rearpanel and
fasten it in place with the remaining four screws.

7. Before replacing the side covers, check the installa-
tion for proper operation.
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6.7 CONNECTOR
A 24-pin standard GPIB connector {J102) is mounted on
the rear panel. It carries the following signals:

s
»n
]

Description

elin) Data V0 1
pIp2 Datay/O 2
T pio3 Data /O3
DIO4 Data /0 4
End of Jdentify
Day . DataValig
Not Ready for Data
- Not Data Accepted
FC interface Clear
10 SRQ Service Request
" ATN Atterition
12 Shield To sarth ground
13 DIOS Cats /O S
7} [s]le ] Data /O 6
15 DIO? Data 107
16 DIC8 Peta /0 8
17 REN . Remote Enable
18 Twisted pair with pin €
18 Twisted pair with pin7
Twisted pair with pin 8
i Twisted pair with pin 8
22 Twisted pair with pin 10
b Twisted pair with pin 11
24 Signal Ground

L &

’;..‘

BOE N A =

[

Figure 82
GPI2 Connector Wiring

\It GPIB signals are negative-true TTL compatible;
w Tre =0t04V,;
False=25t05 V.

-
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; Section 7.
J1 Theory of Operation

The Model 2071A includes two identical eight-gecade
tounterchannels, a crystal-based time generator, an eight-
Cecade prese! counier, & six-decade liquid crystal display,
optional readout fo 8 Canberra Daisy Chein Scannerortca

B GPIB (IEEE 488) system, suitable control logic, and the
power supply.

7.3 EIGHT DECADE COUNTING CHANNEL
: Each of the identical counting channals has an input circuit
which accepts positive yoltage or negative current logic
puises on the same input connector (jumper selectable).
ey Negative turrent-pulses see a 50 ohm impedance while the
:’ positive voltage-puises see 2 nominal Tk ohm impedance.

With the A input jumper in the AP position, positive voltage
_ sAiggals ate ted 10 the inverting input (pin 3) of comparator
;, . A voltage divider consisting of R37, R42, and R43
along with clamping diocies D11 andg D12 protect A58 from
»ositive or negative over-voltages. When the positive input
" nal exceeds the thrashold leve! set at AS8-3 by R35 and
.] -._ -nipanet DISC A (RV 2}, A58-7 goes from= 5 V 10 ground.
“#  Thissignal is fed through D10 to ASE. Double counting with
slow rise times is prevented by the feedback network con-

1 sisting of A58, C20, and C21, )

Withthe A input jumper in the AN position, negative current
input pufses are received by the 47 ohm terminating resistor
RB1 which develops 8 voltage drop fed to the base ot QB.
When the voliage drop exceeds the threshold voltage seton
Q9 base by R38 andR39, 08 tums off and Q8 turns on. This
brings Q9 collector and AS6 input froms 2.8 V {o ground.
Components D35, D34, R8S ang D24 protect OB and 09
from positive or negative overvoltages.

Operation of Channe! B is identica! to that of channel A,

Multiplexing counts or time ticks 1o the counter is carried
out by ASB (74F00). Two gates are used by each counting
channe). The first decade, which is required to count at 100
MHz, Is a 745195. The second, ¢counting at 10 MiHz maxi-
mum, {5 hatf of 2 74L8380. The remaining six decades
teside inaLS7031. The 7031 contains six counting decades.
fatches, and muitiplexing logic 10 read out the six decades
plus the data of the two decades ahead. Additionaliy. it
eontains logic to recognize ieading zeroes and overtiow
conditions. Thus, in a simple 40-pin IC, a sinple 14-pin 1T,
plus half of 18-pin IC, we have an eight gecade counter with
reacout muitiplexing.

15



A counting sequence is initiated with a reset pulse setting
sileightdecades tozerq. Efther extemnal events or time ticks
are gated to the cfock input of the 748196, The eight bit of
the 745136 clocks the 74LS390, and in tun the eight bit of
the 7418390 clocks the 7031 input gecade.

To read the contents Jor display or read out the counter,
data is transferred to latches within the 7031 by means of
the Load Laich pulse. The next part of the sequence is to
generate a Scan Reset which places the most significant
digit (in BCD format) on the four data output lines. As each
succeeding digit is required, a Scan Clock puise is applied
1o the 7031 which places the next less significant digit on
the data output lines. Because the display consists of six

digits and the counter capacity is eight, at the time the 105 -

counter decade 8 bit resets, A29 is togpled to the one state.

The signal out of the 7031 “D6" is this bit (8 X 10%), and the
output of A23 is calied “X100". X100 true causes the X100
display annunciator to tum on and causes a two-digit shift
in the data displayed.

The BCD data out of the 7031 is immediately passed

* through A53, a quad Exclusive-NOR gate. Its function is to

either invert or not invert the data. The intemal leading zerg
logic determines this and Biank Out is the signal. The
utilization of this function is by the LCD display drivers.
When they see a binary 15 they respond by displaying a
blank. A BCD zero out of the 7031, if it is an insignificant
{leading) zero, is then coverted to binary 15 by inversion

" and is blanked on the dispiay.

2
AN . TME g—
[ 3 -
OR -
% | COUNT »Z3
MUX gg LICUID CRYSTAL DISPLAY
OF X100
DATA|
Mux [~ T "lonT A B sEC M

XTAL BASE *
TIMER 3
B oo m
001 SEC "z
081 MIN g =

READOUT OPTION
™01 GPIB ™
m 02 DAISY CHAIN

BN -t TIME EE
JL COUNT[—8—»Z 2]
v 1 "MUX gg

CONTROL —» A.BOVERFLOW
+12V + START RESET DISPLAY PRESET SINGLE ENABLE = —
mnssfjmv—"ﬂ\' STOP SELECT SEC  RECYCLE GATE aaf e
~12v AB MIN
COUNT
NM10P
ure 7.1

Model 2071A Block Diagram
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72 CRYSTAL BASED TiME GENERATOR

* The required 0.01 second and 0.01 minute time ticks origi-

nate from a 12 MH2 crystal oscillator circuit (OSC1). This
trequency is divided by 12 in A33. The resulting one MHz
may be gated (jumper selected) by the GATE signal s it
passes through A13. This provides the unit a capability for
measuring Live Time with a one microsecond resolution.
The one MHz is then applied to 8 prescaler (A35) which
provides a divide by 10¢ and gives a 0.01 sec output. Divid-
ing the 0.01 sec by &0 (A34) provides the 0.01 min output.
The selected time signal may be seen at TPB.

7.3 PRESET COUNTER . »
The eight-decade preset counter with three-digit control
consists of & six-decade programmable prescaler plus a

twp decade down-counter. The three digit thumbwheel

swich, iabeled NM1QFP provides the eight decades of con-
trol. The P switch, with range zero through six, gives direct
control over the prescaler {A51). A setting of zero means
the input puises are passed directly through. A setting of six
resuits in the input prescaled {divided} by 10%. The N and M
swilches provide the start number for the two decade
down-counter {A42, A43). in operation, the N and M
decades are loated with their preset numbers while the unit
is not enabled to count. Once enabled, the N and M
switches have no control; presets N and M will not be
changed at any time, doing so guring Enable True is not
recommaended. Setting both N and M to zero satisfies an
eight-input NOR gate (A31} which disables the borrow
from the two down counters, which nomally occurs when
preset is reached. Therefore, N= M = 0 tums the preset
function off. It should be noted aiso that the contents of
AS1, Ad2, and A43 are not available for readout.

74 SIX DECADE LIQUID CRYSTAL DISPLAY

The six-decade liquid crystal display (LCD) has each digit
driven by a seven-segment LCD driver IC_ With this scheme
all digits are driven in paraile! (that is, all ON segments are
turned on at the same time). The requirement to fum a
segment on 8 that an mns voltage be applied between the
backplane and particular segment that is greater than the
ON threshold for the LCD, This is accompiished by pply-
ing a square wave 1o the backplane and another to aach
segment. in-phase square waves result in 2ero rms (OFF)
ang 180° put-oi-phase resuits in anh rms of 5 V (ON). The
type 4055 driver consists of a four-bit latch, a seven-
segment decoder and an exclusive~-OR array to select the
proper phase of the signal applied to sach segment.

The same clock (A32) used to strobe the data from the
7031s also provides the approximately 25 Hz square-wave
display clock. In addition fo the six digits, any of eight
annungiators can be shown ip describe the data being
displayed. “CNT" is displayed when counts from an exter-
nal source are selected for display. When time is selectad,
the annunciator “SEC™ (seconds) or “MIN"™ (minutes) will
be on. Seconds or Minutes are displayed with a maximum
resofution of 0.01 units, therefore a decimal pointannuncia-
tor is employed, further describing the information gis-
=i v T-ause the data source may be from the A channel
or B channel, A and B annunciators are provided. When the
magnitude of the number exceeds six digits (105=-1) 2 X100

annunciator is enabled and the displayed data is shifted so
that the display is 107 to 107, the six most significant digits. 1t
shouid be noted that loosing two digits means a display
error manging from 0.01% to zero. GPIB readout data
inciudes the full eight digits. The remaining annunciator
“OF" (overflow) tums on when the counter reaches 10¢
tounts and rernains on until data is reset.

The annunciators are driven by three 4054 four-signal seg-
ment drivers. These include latches and exclusive-0OR
arrays 1o develop the display-signal phasing required.
Combinatorial fogic consisting of gates AS, A15, A16. A17,
AZ5, AZB, AZ7, A28 determine which annunciators are on.
Additionaliy A1, 8 slow oscitlator, causes CNT, MIN, or SEC
to blink guring active counting.

The circuft {0 obtain data from each of the 70315 is essen-
tiatly the same for readout or display. The selection of data
from either the A channe! or B channel is accomplished by
multiplexer A37, whose data sefection is controlled by the
tront panel Display Select switch and A23. A 23 is needed
s0that the data can be changed remotely in readout. gliow-
ing readout of both channels.

An oscillator (A32) running at about 50 Hz (divided by the
other half of A23, t0 25 Hz for the display elock) supplies the
7031 scan ¢fock and an 8-stage Johnson counter (AR). The
eight outputs of the Johnson counter are synchronous with
the 7031 Digit Strobes and henge, the 7031 cutput data. The
Johnson counter Sutputs strobe the data into the display
LCD drivers. Also the first (TP11) or third {TP12) strobe
generates a scan reset. This maintains synchronization and
generates the X100 display data shift. Scan reset with the
first strobe aliows a display o1 10%10°, Scan resat with the
third strobe aliows a display of X100 or 10°—107. This is
accomplished by sending the first and third strobe puises
through A38, a dual multiplexer controlied by X100 signals
from the A counter and B counter. in readout, the A32
oscillator i replaced by read clocks from the readout
option. This is accomplished by half of A12.

75 CONTROL

The block diagram area labeled Control provides interac-
tive control with all the blocks on the diagram. The prime
control capabilities are to place the unit into the count
enabled mode, determine which counter counts external
events, and various jumper controlled options.

The signal ENABLE, brought to a front panet or rear panel
BNC connector, is the count enable function. A low is the
true state ingdicating counting is enabled. This is a bi-
directional signal path which allows an external master unit
1o enable both channels for an externally determined time.
The presat logic has no function in this slave mode of
operation. The logic sequences in this mode are that once
the ENABLE level has been pulled low by the master, a 10
microsecond reset puise is generated (TFS) and sent 10
both Aand B channels. This means a 10 microsecond dead
time is incurred at the beginning of a measurement period.
The timer logic, however, is not atfected by this: thus time is
measured from the beginning edge of ENABLE with oniy a
two to three microsecond propagation delay error.
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A Model 2071A may be either a master or slave with no
jumper or control changes. Determination of master or
slave status is dependent on whether or not the START
switch has been pressed. The START swilch causes one-
hali of A3 to be set. it, in tumn, drives the ENABLE fine low
through A14-11, At this point any other units receiving the
ENABLE signal are enabled to count as slaves, After the 10
microsecond reset period has elapsed. both counting
channels and the preset channel are allowed to accumulate
data.

The presence of a Daisy Chain option results in a sliphtty
ditferent concept of master and slave. This option provides
interconnected START, STOP, and RESET signals to all
units in the system. The presat control N, M, 10Pmust be sat
10 N = M= 0 for aunit to operste as a sfave. The ENABLE
signal is not used (not connected between units). In this
case the unitwhose START switch was pressed (notneces-
sarily the master unit} causes the Daisy Chain START puise
10 toggle A3 to the one state via signat STS in sach moxiule.

‘Termination of counting occurs when the master reaches
presal. This occurs on the simultaneous occurrence of

borrow from both preset down-counters (Ad2 and A43). ,

seen as a negative puise at TP2. Pressing the STOP switch
also terminates counting. The master unit then generates
the STOP signal to the remainder of the system, terminat-
ing the experiment. '

Determination of whether a channel counts time orextamal
events is normally based on the preset selector, 0.01 SEC/
COUNT/Q.01 MIN, position. A preset of either time position
results in that time interval being accumaulated in channel 8.
Channel A will then accumulate externa! events through
the A INput connector. Selecting a preset of counts causes
extemnal svents through the B INput connector to be
accumulated inchannel B. The A channel will accumulate
0.01 second time intervals,

The GATE input signals nomally control counting in
channel A or channel B. Pulling the signai low, from an
external source, will prevent any accumuiation while held
low. If the particular experiment requires one or the other
channel only to be time gated, intermnal jumpers (5, P, and &)
provide control with the GATE signal. Normally in position
& which results in the GATE A signal controlling the 1 MHZ
clock used to generate the time signals. This means live
time can be.accumulated with A resolution approaching
one microsecond. To enable GATE B instead of GATE A,
change this jumper to position P. To disable the Live Time
gating, change this jumper 1o position &,

An additional jumper-controlied operating mode is avail-
able. The mode aliows an experiment to be camied out
counting extemal events in both channel A and B and
presatting the experiment with time. To accomplish this,
move jumper F to U, move jumper N to T. For proper
operationa preset of 0.01 SEC or0.01 MIN is required. Note
that the time information is not available for gisplay or
readout. In this special mode the display annunciators will
not be correct until additional jumpers gre changed. Move
jumper 110 2, and move jumper 3 {10 4 10 make the display
corect.

The Recycle operating circuit consists of the dual monoe-
stable A24. 1ts function is to restart the module approxi-
mately 10 seconds after termination of counting. When
Recycle is enabled, A24 fires at the enc of the count perind
(Enable goes faise). After 10 seconds, the counters A B,
and Preset are reset 10 zero, counting restarted, and the
experiment is carried out again. When Recycle is off (Sin-
gle), A24 is held reset and the cycle does not start again, A
recycle time of 100 pseconds is selectable by moving
jumper DD to position CC. .

Manua! data reset is accomplished by pressing the front
panel RESET button. Data will be held reset while the but-
ton is pressed. To ascount for switch bounce, a final 10
microsecond resat is applied on release by A24 (pin7). The
application where manusg! reset is necessary ts when
jumper G is removed and jumper H instalied. Now channel
Ais not reset with channei B, butonly by the manua| RESET
button, allowing the A data word to accumuiate continu-
ously during succeeding count periods.

76 POWER SUPPLY

An inverter concept is applied to supply the five voits used
by the module logic. Power supplied by the bin+12 V and
=12 V buses is converted 10 ac by the oscitlator made up of
T1.Q3,04,and C17. Osciliation is in the 60 to 70 kiHz range.
The output of the secondary (T terminals 1,2, and 3) is
full-wave rectified by D17 and D18 providing the + 5 V for
the logic. T2 supplies feedback to the input of T1 (temminal
5), proportional o the output loading and ripple. As the
icad increases (and the ripple), current is adged to the
normaiT1 input so that the rippie is reduced, compensating
for changes in ioading.

Short circuit protection is provided by the circuit consisting
of 01, 02, and their associated bias resistors and capaci-
tors. Q2 is nomally on, Q1 off. O2 collector current passes
through R57 to the bases of O3 and Q4 where, in conjunc-
tion with the output phasing of T1 secondary (terminals 7
and 8), osciliation i maintained. When current through RE1
is oh the order of 200 mA, or more, sufficient vollage is
dropped {0 turn Q1 on, causing G2 to tum off, effectively
stopping the oscillator, Neither O3 nor Q4 can be on; caus-
ing the 5V secondary {0 gotozero. At the same time the IR
drop through REt goes 1o 2ero allowing Q1 ta tum off, 0210
fum on and the supply to start up. As long as the cutrent
kading is excessive, the circuit will be protected by alter-
hately tuming off and on.

7.7 DAISY CHAIN OPTION

The Daisy Chain Opticn allows a user to choose a type of
readout or no readout at all depending on his needs. This
option provides the ability to interface with existing
Canberra counting modules and scanners with one limita-
tion. Old Canberra counters were all six-gecade devices sO
that the readout capability i also six digits. The new eight-
decade counter option includes & switch to selectwhich six
digits are t¢ read out. The six least significant digits wil! be
selected if the user knows his experiment will not result in
more than 10%-1 events counted. The six mest significant
digits can be selected when the experiment’s results
inciude numbers greater than 30%. This readout selection
results in oss of the 10° and 10" data digits anc the atten-
dant error in the data.
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The option provides interconnection for five control sig-
.hats, four data-bits, and ground on two 15-pin connectors.

The control aignals and their functions are:

1. START: & bidirectional negative-going pulse swing-
ing from + 5 V to ground with a minimum width of
1psec. The signal causes the counteritisapplied to to
initiate a counting cycle.

2. STOP: a bidirectional negative-going pulse going
from + 5§ V to ground with 8 minimum width of
15 usec. The signal cauises the counter it is applied 1©
o terminate a counting cycie, and the scanner it is
applied to to initiate a readout cycle. :

3. RESET: a bidirectional negative-going pulse geing
from + 5 V to ground with a minimum width of 1 usec.
The signal causes the counter it is applied to to clear
the data in its accumulators.

4. HOLD: a negative level at ground potential, + 5 V
when false. This signal, generated by a scanner, dis-
ables the counter display-update function and en-

. ables the readout function.

5. PRINT CLOCK: & negative-going pulse going from
=+ § V to ground with a minimum width of 3 ysec. The
signal originates at the scanner module and isused o
request each BCD data character. The counting mod-
ule, after receiving its required number of print clocks,
passes succeeding ones on 10 the next module. This
signal is the only one not wired in paraliel to both
15-pin control connectors.

‘The four data bits swing between + 5 V and ground. are
high true, ang have 1, 2, 4, 8 weights. The signais are
dioge-isolated from the bus so that any module can cause a
true level regargiess of the others.

Readout begins with the HOLD signal going true as a result
of the STOP puise generated by any moduis in the system.
HOLD (level) generated by the system scanner, received by
the Daisy Chain interface, causes the Read Clock Enable
{RCE) level to be sent 1o the counter logic. This results in
initialization of the logie placing the most significant data

digit (10°) on the data lines to the interface. After about 10 -

psec to altow for data propagation through'the emos k$rc
the Readout flip-tiop A7 is set (TPS goes high). This
removes the clear level applied 1o the Digit Counter {A4)
and enables the fast clock (FCLK-A8) to advance the Digit
Counter twice, This occurs before any Print Clocks arrive
{rom the Scanner module. If the six least significant digits
have been selected (10* - 10° switch position), the first two
fast clocks are also sent to the module as Read Clock (RCL)
pulses. This advances the counter's output data from 107 to
104 When the six most significant digits are selected (107 to
107 switch position) the first two fast clocks are not sentto
the module and the 107 data digit remains on the data lines
to the option. When the scanner is ready for the first digit.a

. Print Clock pulse is sent. The leading edge ioads the data

into A3 {Data Latch). At the trailing edge. the next data digit
it sent from the module to the option board. As the Scanner
requires each additional digit, a Print Clock is sent request-
ingit. whereupon the leading edge loads the latch (A3) and
the trailing edge causes the next digit data be presented to

e [ateh. The seventh Print Clock causes gate ASc to be

satisfied resetting the Digital Counter and the Data Latch.

The Fast Clock is allowed to generate two pulses placing

the 10° data digit of the second data worg on the data lines
10 the option. The two-bit Word Counter A2 keeps track of
which word is being sent. After the second word has been
sent, alt succeeding Print Clocks are sent out to the next
module via A1-8.

‘The bidirectional control signals START. STOP and RESET
are received and/or generated as foliows:

it the START switch is pressed. the ENABLE signal is sent
1o the option. An edge detector (ASa and ASh) generates a
pulse to Q2 which generates the START puise and sends it
outto the remaining modules inthe system. ASTART puise
sent from an external module is sent through the option to
the main logic as STS where it toggles A3, setting the unit
into the count mode,

The same edge-detector which causes the START pulse is
2iso applied 10 O3, which sends a RESET pulse to the other
modules, Also pressing the front pane! RESET bution
causes a RESET signal 1o be sent out to the extemnal
modules for as long as the button is presseg.

Pressing the STOP switch terminates the counting mode
and causes a positive pulse (ECOL ) to be sent to the option.
itis applied to 01, causing the STOP signatfo be sent 1o the
modules in the systemn. A received STOP signal. inverted
twice, is sent directly to the main logic as STP where it
clears A3, taking the unit out of the count mode.

Four jumpers have been included in the form of three 4.7k
ohm resistars to Q1, 02, Q3, and a 2.7 ohm it the RESET
circuit. This gives the user some flexibility in choosing
whether a given module should generate START, STOP,
and RESET in a particular application,

1.8 GPIB INTERFACE OPTION (Talker)

This option provides the ability to read out the module data
to the IEEE-488 interface bus. The system uses a byte-
serigl, bit-paraliel format, with bidirectional lines for both
data flow and addressing. The system employs a 16-line
bus alfowing interconnection of up to 15 instruments. Each
instnyment on the bus is connected in parallettothe 16 lines
of the bus. Eight lines transmit data and eight transmit
handshake timing and control. Maximum accumutative
length of cable in & system eannot exceed two maters (6.5
feet) per device or 20 meters (85 feet) per system, whi-
chever is shorter. Data is transmitted as a series of seven-bit
bytes in ASCI code. The eighth data line (parity bit) is not
used since this option does not have parity generation
capability.

The logic levels on the bus are negative TTL: that is. True=
OVto+04Vac False=+25Vto+5Vdc

Sus signal nomenclature:

DIOB databit Parity ATN Attention
DIO7 data bit 64 SRO Service Request
DIO6 data bit 32 \FC interface Clear
DIO5  data bit 16 NDAC  Not Data Accepted
DI04 databit 8  NRFD  NotReady for Data
DIO3 databit 4 DAV Data Valid
DIO2 databit 2 EOQI End Or igentify

1 REN Remote Enable

DIO1  data bit

12




7.10 TYRPICAL BUS INTERCHANGE

ft is not the intent of this section to be a primer on how the
GPIB controlier must be programmed. Each of these have
unique characteristics and must be stugied in detail. There
are also several tutorial publications available from Hewlett
Packard, Teletronix and Fluke as well as the 1EEE. The
following descriptions illustrate how the 2071A will respond
in the modes that it will be most commonly used.

Serial Poll
This aliows the controlier to determine which device
requires service. The 207 1A will cutput a Service Request

(SRO) when it stops counting. The controller may then
perform a Serial Polt (SPE) to determine who is requesting

service. During the polling sequence, the controller wili

assign each of the devices 1o be polted Talk address. and
then the device will put ount 2 Status-byte. If the 20714 is
requesting service it will output a 42,,, and remove its Ser-
vice Request. Hf it was not the requesting device, then it
outputs & status equal to 0, The controller compietes the
serizl pall mode by doing a Serial Poll Disable (SPD). i the
20714 is the only possible source of the Service Request,
the controlier can choose to respond by Reading the data
from the moduie: this will also elear its Service Request.

7-bit
Source Hex Code ATN Status Oeacription
Device Clear
Controller 14 ATN Asserted Wil cause 2071A to terminate counting if
jurmper B instalied in GPIB interface.
. Aead Data
Controlter 3F ATN Asserted Unlister: all devices
Controtler 35 ATN Asseried Assign Listener at decimal address 27°
Controlier 44 ATN Asserted Assign Talker at decimal address 4
2071A 30 ATN False 107 digit from counter A equals D
20T1A 30 ATHN False 10¢ gigit from counter A equals 0
2071A - 38 ATN False 10* digit from counter A squals B
271A 31 ATN Faise . 10* digit from counter A equais 1
2071A 36 ATN False 10° digit from counter A equals &
2071A a2 ATN False 107 gigit from counter A equals 2
2071A 39 ATN False 1Q* digit from counter A eguals 8
2071A a7 ATN Faise 10° gigit from counter A equals 7
271A oD’ ATN False Carriage retum
20714 39 ATN Faise 107 digit from counter B equais 9
201A a8 ATN False 10¢ digit from counter B equais 8
2071A 7 ATN Faise 10¢ digit from counter B equals 7
2071A a5 ATN False 104 digit from counter 8 equais B
2071A 35 ATN Faise 10° digit from counter B aquals 5
2071A 4 ATN False 102 digit from counter B equals 4
271A 3 ATN False 10" digit from counter B equais 3
20MA 32 ATN False 10° digit from counter B equals 2
20T1A - op ATN False Carriage retumn
N4 - 0A? ATN Faise EO! Asserted, Line Feed
Note:

1. The carriage retumn indicating end-of-word may be switch sefected to output a form feed (code 0C).
2. The line feed and EQ| indicate 10 the controller that the 2071A presently talking 1 how finished

sending data.

3. 27,y is the address of the device which is 10 receive the 2071A%s data,
4, 4.5 is the 2071A' address in this exarnple with its channe! A and B counters aqual to 816297 and

83765432, respectively.
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