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ﬁection 1.
iIntroduction

1.1 DESCRIPTION

The Canberra Model 8077 is a single-width NIM analog-to-
digital converter for applications in nuclear and X-ray spec-
troscopy. This unit incorporates a Wilkinson type, 450 MHz
clock rate, counter/ramp-converter optimized for high
count rates, high resolution and low differential non-
linearity performance. The ADC also inciudes an internal
data buffer which allows the ADC to begin a second con-
version prior to MCA acceptance of the first, For 8K conver-
sion gain, the ADC will digitize a 10 volt input in less than
18.1 usec and in statistical applications such as spectro-
scopy, the average conversion time is less than 6.1 usec.
When compared to conventional 100 MHz ADCs, the 8077
has a throughput advantage of over 4.5 times.

A direct-coupled input of 0 to +10V is digitized according
to the front panel GAIN control into binary code spans of 9
through 14 bits (512 through 16 384 channels). The con-
centric RANGE control may be used to limit the maximum
digital output count to less than the full scale set by the
GAIN control. This is useful when data is to be transferred
to a memory unit with a smaller capacity than the overflow
Hmit of the selected gain range. The user may expand an
analog input region for finer gain analysis by using a high
GAIN setting and selecting appropriate digitat OFFSET in
any desired combination of the 6 front-panel toggle
switches, .

The Model 8077 includes a 10-turn locking-dial precision
potentiometer for the Lower Level Discriminator (LLD) with
a range of 0.02 to 10 V de, and a screwdriver-adjusted
22-turn Upper Level Discriminator {(ULD) with a range of
0.02to 10.5V denominal. The front panel ZERO adjustment
Is also a 22-turn screwdriver-adjusted potentiometer; its
setting can be monitored on the adjacent CAL test point
and covers 1:5% of full scale input range.

Section 2.
Specifications

Conversion for the Pulse Height Analysis {(PHA) mode can
be initiated AUTOmatically using an internal constant-
fraction peak detector operating on the trailing edge of the
input pulse, or can be delayed up to 100 usec using the
DELAYED mode. A front panel INSPect test point is pro-
vided so that the user can monitor the Linear Gate (LG),
time between LLD crossing and the beginning of conver-
sion for either mode. Conversions may be enabled/
disabled by the COINCidence/ ANTlcoincidence gating
applied at any time during the Linear Gate interval.

Conversion for the Sample Voltage Analysis {(SVA)Ymodeis
initiated by the falting edge of a GATE pulse applied in the
COINCidence mode. The same LLD and ULD limits are
used for accepiance of an input level for conversion in this
mode. :

The Model 8077 is compatible with all Canberra MCAs
using the external ADC options designated for each unit.
This instrument is also compatible with the Canberra Modet
8222 Mixer/Router and, with the exception of 16K conver-
sion gain, with the Model 8634 for muitiple parameter stud-
ies. A separate 25-pin STABILIZER output connector on
the rear panel interfaces with the Model 8232 Digital Stabil-
izer for use in system setups requiring gain stabilization. An
additional 3-pin pileup rejector (PUR) connector is pro-
vided on the rear panel for direct interface to the Canberra
Model 2020 Amplitier which includes pileup rejection
circuitry.

21 INPUTS . .. 0 e
ADC IN - Accepts positive unipolar or bipolar {positive
lobe leading) pulses for PHA, and dc level or pulses for SVA
mode; amplitude 0to +10V, +12 V maximum:; rise time 0.25
to 100 usec maximum; width 0.5 usec minimum: input
impedance 1k ohm, direct coupled; front panel BNC and
test point.

GATE IN - Accepts positive logic pulse or dc level; ampli-
tude=2.5to 7V maximum; dc coupled; with COINCidence
or SVA selected loading < -100 yA at +3 V and < +800 LA
for ANTicoincidence; width = 250 nsec; PHA analysis does
not require a gate input. For SVA, pulse width > 1 LSEC,

2.2 OUTPUTS

DATA - Provides 14 binary TTL-compatible output lines
and the data transfer commands required for MCA inter-
face; rear panel 26-pin Ansley connector and 1.2 meter (4
foot) mating cable with Amphenoi type (17-10250) connec-
tor. Data lines are negative true as standard.

STABILIZER - Provides 14 binary TTL-compatible lines
and the trigger commands required for the Model 8232
Digitaf Stabilizer; rear panel 26-pin Ansley connector. Data
lines are negative true. Stabilizer Control range for £5 V
input and 1k source impedance; zero: +2%; gain: +5%.




PILEUP REJECTOR/LIVE TIME CORRECTOR - Accepts
REJECT and Live Time signals from Canberra Model 2020
Amplifier, also provides Linear Gate to that unit for fuli
interactive operation; rear panel 3-pin Molex connector for
use with Molex Cable, Model C1514.
REJect - Receives a positive true logic pulse used to
initiate an ADC reject sequence; must occur and remain
stable until the ADC Linear Gate {LG) Signal concludes;
amplitude = 2.5 10 7 V; width = 50 nsec; loading = +800
uh at +3 V. Accessible through pin 2 of rear pane! PUR
connector,
LG - Provides a negative true logic signal logic low
when ADC accepts input, retums to a logic high at the
ADC acquisition cycle conclusion. TTL compatible to-
tem pole output (LS) through 47 ohm series resistor.
Accessible through pin 1 of rear panel PUR connector.
DEAD TiME - Rear panel BNC connector having a dual-
function capability; external dead time INPUT or ADC dead
time OUTPUT: one of these modes is internally selected
with jumper plug J9; shipped in the NEG INput position.
When used as:
NEG INput - Accepts a negative logic signal which is
CRed with the ADC dead time, the composite dead time
signal may be accessed through pin 21 of the rear panel
J102 DATA connector; negative true; amplitude < 400
mV, 0o +7 volts maximum; loading <-1.4mA at 400mV.
OUT - Provides logic signal representation of the ADC
acquisition and conversion times; internal jumper plug
J10 provides the option of positive true or negative true
logic pulses; shipped in the POS position; TTL compati-
ble, totem pole output {LS) with 4.7k pull-up resistor.

2.3 FRONT PANEL CONTROCLS

GAIN - Six-position rotary switch to select {ult scale reso-
jution of input signal; selection of 512, 1024, 2048, 4096,
8192, or 16 384 channels for a 10 V input pulse or level.
RANGE - Six-position rotary switch to select 512, 1024,
2048, 4096, 8192 or 16 384 channels as the overflow limit
and the limit of the address output lines to be driven.
OFFSET - Six toggle switches to provide suppression of
the digital zero; 0 to 16 128 channels in binary muitiples of
256 channels.

LLD - Ten-turn locking-dial precision potentiometer sets
the Lower Level Discriminator for minimum input accep-
tanice voltage; range 0.02 to +10 V dc.

ULD - Screwdriver adjusted 22-turn potentiometer sets the
Upper Level Discriminator for maximum input acceptance
voltage; range 0.02 to +10.5 V de.

ZERO - Screwdriver adjusted 22-turn potentiometer sets
the input analog zero level; range & 5% of input range;
resolution 0.005% of full scale. Adjacent CALibration test
point monitors adjustment voltage.

PEAK DETECT - Toggle switch 10 select either AUTO-
matic or DELAYED initiation of conversion cycle. In AUTO-
matic an internal constant-fraction trigger operates on the
falling edge of the input pulse. in DELAYED mode, the
Linear Gate ends and conversion begins at a selected time
after the constant-fraction trigger point. An ADJustment
potentiometer permits selection of from 2 to 100 usec delay.
An INSPect test point is provided to monitor the Linear
Gate time delay adjustment, or for time sync of an applied
GATE pulse input.

COINC/ANTI - Toggte switch to select either the COINGi-
dence or the ANTIcoincidence mode of the GATE input
pulse to enable or disable respectively a given conversion
cycle. Pulse must be present during the Linear Gatetimeas
monitored on the INSPect test point.

PHA/SVA - Toggle switch to select either Pulse Height
Analysis or Sample Voltage Analysis modes of conversion.
In PHA the input pulse must cross the LL.D threshold to be
accepted for conversion. In SVA a varying input dc level or
pulse can be acquired (Peak detected) while the GATE
input is high, and captured for conversion on the negative
{falling) edge of the GATE input.

2.4 INDICATORS

DEAD TIME - Ten-segment LED indicator displays the
average dead time of the converter. Jumper plug selectable
for 0 to 100% or 0 to 20% full scale. Shipped in 0 to 100%.

2.5 PERFORMANCE
INTEGRAL NONLINEARITY - Less than £0.025% of full
scale over the top 99.5% of selecled range.
DIFFERENTIAL NONLINEARITY - Less than £ 0.7% over
the top 99.5% of range including effects from tiit.
DRIFT - Gain - Less than +0.00%% of full scale/°C
Zero - Less than +0.0025% of full scale/°C
L.ong Term - Less than £0.005% of full scale/24
hours at a constant temperature,
PEAK SHIFT - Less than+0.025%of full scale at ratesupto
100 kHz
ADC DEAD TIME - Linear Gate Time + Conversion Time
Note: Since the 8077 ADC inciudes a data buffer, the
MCA memory cycle time is not part of the ADC dead time
for most applications. However, for high data collection
rates or excessive MCA memory cycle time, the MCA
cycle time may extend the ADC dead time propor-
tionately.
CONVERSION TIME - 0.7 usec + 0.0022 (N + X) usec
where N =address count, and X = effective digital OFFSET.
CHANNEL PROFILE - Typically flat over 90% of channel
width.

2.6 POWER REQUIREMENTS
+24V —65mA  +12V— 190mA’
-24 V — 55 mA -12V — 200 mA*
*This power exceeds the normat bin power alotment of 167
mA for a single width module.

2.7 PHYSICAL

SIZE - Standard single width NIM module 3.42X 22.12 cm
{1.35 X 8.71 inches) per TiD-20893 (rev.)

OPERATING TEMPERATURE RANGE - 0° o 45° with
adequate air flow.

NET WEIGHT - 0.9kg (1.9 ibs)

SHIPPING WEIGHT - 1.8 kg (4.0 |bs}



Section 3.
Controls and Connectors

3.1 FRONT PANEL
Refer to Section 2 for additional information and signal

specifications.

l ' PADTHE gy
% DEAD TIME /

Ten-segment LED indica-
tor displays the conver-
ter's average dead time in

GAIN

Six-position rotary switch
to select fulf scale resolu-
tion of input signal.

LLD

Ten-tum locking dial
precision poterticmeter;
sets the Lower Level Dis-
criminator for the min-
imum input acceptance
voltage.
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Figure 3.1
Front Pane!
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RANGE

Six-position rofary switch
to select the upper limit
of digital overflow and
address output lines to be
driver.”

OFFSET

Six toggle switches to
provide suppression of
the digital zero.

uLp
Screwdriver-adjusted 22-
turn potentiometer: sets
the Upper Level Discrim-
inator for the maximum
input acceptance voltage.

PEAK DETECT

Toggie swilch to select
either AUTOmatic or
DELAYED peak detection
{o initiate conversion
cycle: an ADJustment
potentiometer permits
selection of delay; an

. INSPect test point is pro-

vided 1o monitor the Lin-
ear Gate time.

PHA/SVA

Toggle switch 1o select
either Pulse Height Analy-
sis or Sampte Voltage
Analysis modes of
conversion.

COINC/ANTI

Toggle switch to select
COINCidence or ANTI-
coincidence GATE input
modes.




3.2 REAR PANEL

Refer to Section 2 for additional information and PUR sig-
nal specifications and to Appendix A for Data and Stabilizer
signal specifications.

DATA

Provides t4 binary TTL-
compatible output lines
and the data transfer
commands for MCA
interfacing.

STABILIZER

Provides 14 binary TFL-
compatible address lines
and the trigger com-
mands sequired for the
Model 8232 Digital
Stabilizer.

Figure 3.2
Rear Panel

DEAD TIME

Accepts external dead
time NEG INput or pro-
vides ADC dead time
QUTput as selected by an
internal jumper shipped
it the NEG INput mode.

‘/PUR
Accepts REJect signal

from, and provides Linear
Gate signal to. the asso-
ciated amplifier; part of
Live Time Correction
circuit,



3.3 INTERNAL CONTROLS

See Appendix B for the

Jit

Selects EARLY or LATE
Coincidence Modes.
Shipped in the LATE

Ji3

Selects 0to 100% or 0 to
20% Full Scate dead time
indication. Shipped in the

use of these components, position. 0 to 100% indication.
\ \ \_ 100%
_I X
J13 U
(o]
20%
AV2
@ R53
1
A B C
o330 © {]“‘TE
R148 EARLY
J6 o}
Sets the polarity of the
ENABLE DATA signal J10 J8
{J102, pin 18}; shipped in S POS N
the negative true {enable) D
position. \ NEG & §OUT
J&
=) »
EG
Fos e 0
/pos NEG POS NEG
a7
Sets the polarity of the—""|
DATA ACCEPTED signal
{4102, pin 8); shipped in
the negative true position. / / /
T L 8 R148 Ho
My 9eed T2 Ser Sets the potarity of the Selects the Dead Time Sets the polarity of the
'P .’ Fop Siov DATA READY signal signal generation mode. DEAD TIME OUTput
6% {J102, pin 2); shipped in This signal will be pulse; shipped in the pos-
the negative true position. summed with external itive true position. -
dead time, if provided. . foo. A 1M +0 1553
A-B position: DT s the Ef} et Cl557
sum of the ADC conver- s Gu,uﬁp
sion time and the Linear " Selects the DEAD TIME
Gate time, B-C position: conneclor function: NEG
DT starts when the input iNpuUt or OUTpuUL;
crosses the input thresh- i in {he NE
old and ends at End of et NEG INput
Conversion, (Busy time}): ’
shipped inthe B-C
position.
o4
Figure 3.3

Intemnal Controls



Section 4.
Operation

4.1 % DEAD TIME '

The DEAD TIME indicator is a ten-segment LED display
which shows the average dead time in increments of ten or
two percent, jumper sefectable, for 0 to 100% or O to 20% full
scale indications respectively. Shipped for 0to 100%. Refer
1o J13 in Figure 3.3.

‘Dead time is the time that the ADC is busy converting an
finput and increases proportionately with increases in gain
:and/or conversions per unit time.

4.2 GAIN

The GAIN controls the ADC's resolution; that is, the
number of parts into which the full-scale {10 V) inputs can
be divided. The larger the selected gain, the finer the divi-
sions and the greater the resolution,

Higher gains take longer to make a conversion from analog
to digital form, which increases the dead time. With GAIN
setto 8192 and no OFFSET, the maximum conversion time
is 18.7 psec, With GAIN set to 512 and no OFFSET, the
maximum conversion time is 1.84 usec,

4.3 RANGE

The RANGE switch is commonly set to equal the size of the
memory group assigned to the ADC. For instance a
memory assignment of 4036 channels would reguire a
BANGE of 4096.

Inputs which convert to anumber greater than the selected
RANGE will not be stored in memory. Since the range
check is made after the input has been converted, an over-
flow conversion will add to the ADC's dead time.

4.4 OFFSET

The OFFSET is used to precisely shift the memory assign-
ment of the ADC’s conversions. With no OFFSET (all
switches down), the ADC's channel numbers are the same
as the memory's channel numbers.

For example, if the GAIN is set to 8192 and the memory

assignment is only 4096, an OFFSET of zero will aliow only

the lower half of the full-scale conversions to be stored.

That is, pulses up to five volts will be stored, pulses greater
-than five volts will not be stored.. ;. .

If, in this example, the OFFSET were set to 4096 (the 4096
switch up), channel zero of the memory would be shifted to
correspond to channel 4036 of the ADC. This offset would
allow the upper half of the full-scale conversions, those
above five volts; to be stored in the assigned memory.

4.5 LLD AND ULD - -

The Lower Level Discriminator {LLD) and the Upper Level
Discriminator (ULD) controls set the limits for the input
signals to be accepted by the ADC for conversion. If an
input pulse falls within the selected window (higher than
the LLD setting but lower than the ULD setting) the input

will be converted, i the input does not fall within the win-
dow, the input will not be converted. The window check is
made at the conclusion of the linear gate time; an input
pulse not within the window will add to the ADC's dead
time.

4.6 ZERO

The ZERO control varies the zero intercept of the ADC
conversion function so that zero energy is stored in channel
zero of the memory. The Mode! 8077 is shipped with the
ZERO set for a GAIN of 8192, For other gains, a slight
adjustment of the control may be necessary for precise
energy calibration.

For accurate setting of the ZERQO control, a Mode! 8210
Precision Pulser, or equivalent, should be used:

1. Connect the Pulser's SIGNAL OUT to the ADC INput.
. Set the Pulser to HI, 0°%, +, and 0.5 usec Rise Time,
. Set the ADC's GAIN control as desired.

hWON

. Set all binary switches on the Model 8210 to the ON
{right-hand) position, turn the RELAY on, and adjust
the COARSE and FINE AMPLITUDE controls for max-
imum conversion. That is, so that counts are collected
in the highest channel of memory.

5. If the memory size is smaller than the GAIN selected,
the appropriate OFFSET will have to be switched in on
the ADC. For instance, if the memory is 4086 channels
and the GAIN is setfor 8192, an OFFSET of 4096 must
be added so that conversion can take place in the
highest channe! of the memory.

6. Turn all binary switches on the Mode! 8210 OFF,
except the 1/128 switch, which should be left ON.

7. Setall OFFSET switches on the ADC to the off (down)
position, i

8. Adjust the ZERO control so that counts are being
collected in the proper channel, as foliows:

Gain Channal
16 384 128
8182 64
4096 32
2048 16
1024 8
512 4

9. Repeat steps 4 through 8 until no further adjustments
are necessary.

10. The voltage which can be seen at the CAL test point
may be recorded and used in the future for quickly
setting the ZERO control.




4.7 PEAK DETECT

In the AUTO mode, the linear gate, which allows a valid
input pulse to be acquired, opens when the input rises
above the input threshold. The input threshold feve! tracks
the LLD setting up to 100 mV, maximum; therefore, the
input signal’s baseline must be fess than 100 mV for proper
ADC operation.

Thelinear gate closes when the input pulse falls below 90%
of its peak amplitude. Wide input pulses may make the
AUTOmatic detection of the 90% point less certain. To
overcome this uncertainty, the DELAYED peak detect fea-
ture may be used. This feature aliows input pulses up to 100
Hsec wide 1o be converted. in this mode the linear gate
closes at the end of the selected delay time. The delay time
can be selected with the ADJ control while monitoring the
INSP test point next to the ADJ control.

In either peak detect mode, the INSP test point provides a
positive logic pulse; the pulse width represents the ADC
{inear gate time.

4.8 GATE
Input pulse conversions may be enabled or disabled by
using the GATE function. This function Is not the same as
- the lingar gate, which is an internal circuit. ]
ke ¥
Inthe COINC mode, a positive logic pulse at least 250 nsec
wide or a positive dc level must be present at the GATE
connector during the linear gate time. The opening and
closing of the finear gate can be seen at the peak detect
INSP test point,

if the GATE input is low during the linear gate time, conver-
sion wiil not take place.

An internal jumper (EARLY/LATE) is shipped in the LATE
coincidence position, which means that the GATE pulse
must be present sometime during the linear gate time to be
effective. Since a common gating signatl is the output of an
independent SCA moduie, this late-arriving pulse can be
accommodated by using the DELAYED peak detect mode
and adjusting the linear gate time, as seen at the INSP test
point, so that the linear gate closes after the SCA’s output
arrives. Thus the need for delaying the ADC INput signal
can be eliminated. ) .

If the jumper is changed to the EARLY coincidence posi-
tion, the GATE signal must be present before the linear gate
opens and remain for at least another 250 nsec. Refer to J11
in Figure 3.3.

EARLY coincidence is preferable when a high count rate is
being gated because of the appreciable dead time intro-
duced in the LATE coincidence mode. However, LATE
coincidence gating is easier to do since a delay amplifier is
not needed.

In the ANTI mode, the logic sense of the GATE signal is
inverted, That is, alogic low will enable the lineargateand a
logic high will disable it.

Note that in the ANTIcoincidence mode, the gating logic
must be set for LATE colncidence for proper operation.

in any gating mode, an open GATE (nothing connected to
the GATE connector) acts as if an enabling level were
present.

4.9 SAMPLED VOLTAGE ANALYSIS

The ADC is usually used in the Puise Height Analysis (PHA)
mode, but by changing the PHA/SVA switch to the SVA
position, analog voltages can be sampled by the ADC. The
result will be an ampiitude distribution curve of the input
signal. The input signal must be between 20 mV and 10V in
amplitude to be sampled. If desired, an amplitude window
may be set with the LLD and ULD controls.

The GATE input suppiies the sampling signal, which must
be equal to or greater than one microsecond in width.
However, for pulse inputs (rather than dc levels or slowly
changing ac signals), the GATE input signal must be nar-
rower than the input puise width.

The sampling rate shotild be at least twice the frequency of
the input signal for accurate sampling.

4.10 REAR PANEL CONNECTORS

J101 DEAD TIME - A dual-function connector which can
be used as either an externat dead time input from the
Model 2020 amplifier or an internal dead time output. The
mode is selected by an internal jumper {J9). Shipped in the
NEGative INput mode.

J102 DATA - Used to connect the ADC, with the supplied
cable, to the Analyzer or to a Mixer/Router.

J103 STAB - Used to connect a Digital Siabilizer to the
ADC.

J104 PUR - Accepts the REJect signal from, and provides
the Linear Gate (LG) signal to, the Model 2020 amplifier.

Further information and signai specifications for J101 and
J104 can be found in Section 2 and for J102 and J103 in
Appendix A.



4.11 ADC INTERFACING

This ADC Improves its throughput by using a data buffer,
which allows it to accept another analog input and start
converting it while the previous conversion is being trans-
ferred from the butfer to the memory unit. in the unlikely
event that the conversion finishes before the previous data
has been transferred from the buffer, the new data is
momentarity held in the counter and no new conversion
«can start until the DATA ACCEPTED signal is received.

The result of the ADC's conversion is a 14-bit binary-coded
number. At the end of the Wilkinson ramp time, this number
is transferred into a holding register (buffer) and signal
DATAREADY is set true. The address data is then valid and
can be used by the MCA or CPU. At this point, the ADC is
free to begin another conversion.

The DATA tines are driven by tri-state drivers that are con-
trolied by the ENABLE DATA input. The DATAACCEPTED
input signals the ADC that the current output data has been
transferred and the result of the next conversion can be
ioaded into the buffer.

Forrevision B and earlier ADCs, the maximum time is 1 ms.
This should not be a problem since normal MCA data
transfer times are 1 to 20 us. For longer hold times, consult
the factory. There are no restrictions for C revision and
higher ADCs. The revision level is indicated by the letter
foilowing the identification number at the top of the printed
circuit board.

It may sometimes be necessary o record all inputs whether
valid or not. Secion 4.12 describes the conditions which will
set the INVALID flag output {signal INV at J102, pin 14).
Because of the ADC buffer operation, the ADC can begina
second conversion even though the first event was not yet
accepted by the memory storage device. lf a second con-
version is completed and invalid prior to the transfer of the
first conversion, there is no way to determine which event,
the first or the second, is invalid. Thus, without using the
GATE or ENABLE CONVERTER inputs, there is no IN-
VALID/DATA synchronization.

The ENABLE CONVERTER input {J102, pin 10} or the front
panel GATE input can be used to inhibit a later conversion
and thus synchronize muitiple ADCs. These inputs must be
used because the ADC does not buffer INVALID events.
That is, the ADC is not normally inhibited from processing
{ater inputs if the current conversion is INVALID.

The DEAD TIME output is the sum of the ADC Conversion
Time and the Linear Gate Time and begins with the Linear
Gate. It does not include the time that it may take the input

“to go below the threshold: An internal jumper (A-B) can
change the DEAD TIME output to begin when the input
signal exceeds the input threshold (20 to 100 mV) and end
when the ADC can accept a new input and the input level is
below the threshold. Inthismode, the DEAD TIME output is
the sum of the Conversion Time and the time that the input
is above the threshold.

if an external Live Time Corrector {for example, the Model
2020 Amp) is used, its BUSY signat is summed with the
ADC DEAD TIME. The ENABLE CONVERTER and GATE
signals make no contribution to the dead time, although
when false, they do inhibit conversion.

4.12 INVALID FLAG CONDITIONS

For a conversion to be accepted, it must meet all of the
following criteria. When violated, the INVALID flag (J102,
pin 14) will be set.

SCA Window - Pulses not in the SCA’s analog window will
be rejected, initiating a dump cycle. An LLD ora ULD
violation will generate the INVALID flag. Both states
are interrogated at the 90% point.

Baseline - Input pulses exceeding the ADC ZERO baseline
will be rejected, initiating a dump cycle. The condition
is interrogated at the 90% point, setting the INVALID
flag when violated.

Digital Underflow - Input pulses resulting in a numeric
conversion less than the counter back-bias or less than
the digital offset, or both, will be rejected by inhibiting
ADCREADY. The INVALID flag will be set at EOC (end
of conversion).

Digital Overflow - Input pulses resuiting in a numeric con-
version greater than the ADC RANGE will be rejected
by inhibiting ADC READY. The INVALID flag will be set
at EOC (end of conversion).

{ate Coincidence/Anticoincidence - The GATE pulse

width must be at feast 250 ns wide and be true (high for
coincidence, low for anticoincidence) for at feast 100
ns prior to the 90% point or the end of Linear Gate.
Otherwise the conversion is aborted by initiating a
dump cycle. The INVALID flag will be set at the 90%

point.

Early Coincidence/Anticoincidence - The GATE pulse
width must be at least 250 nswide and be true (high for
coincidence, low for anticoincidence) for atleast 100 ns
prior to the initiation of ADC BUSY as determined by
an ADC input pulse crossing the ADC input threshold.
Otherwise the INVALID flag will be set at the trailing
edge of the GATE pulse.



IWIL
avaa

QVHNI  INI

N NTNT

VoV
| S
Jojoaulo?)
J32Yq0)S

|
|
_
|
|
|
|
|
|

('site1ap 10} $9361.9 dneWRYIS 6o 0} JojaY
"aanejuasaidas s| umoys 01607) 21607 Bupepaiu] 2208

A

pHoAu|

ploysayL

It aunbiy

Y

d
N

YALHIANOD 314300V AQv3d
ANI ERCVAE Yiva vivad al
N ANT AT TN T AN =AN

SSAVAUY

Vivd

viva
o? F18¥N3

/..........l..

e
14 ,

S _

YiISI93Y ¥iidng

1]

$19 ,

Y
SURYUN0Y Wity

HOLIINNOD
[{elty
a2av



- Section 5.
Theory of Operation

5.1 GENERAL

The following is a description of the circuitry used in the
BO77 FAST ADC. Components are referred to reference
designations such as G2, C5, and R10. Throughout the
following circuit description, please refer to the circuit
block diagram, schematics, and timing diagram.

5.2 BLOCK DIAGRAM DESCRIPTION

The 8077 ADC is aWilkinson-type ADC; the input signal is
captured on a holding capacitor and discharged at a con-
stant rate while counting clock pulses into an address
register.

Prior to the acquisition mode, the ADC stretcher is nor-
mally active and will track and follow input signals. If no
conversions are in progress and the input signal threshold
is exceeded, Busy flip-flop A48b will get set. Linear Gate
(LG) is enabled, indicating the ADC is acquiring a signal.
The stretcher will now peak detect the corresponding
input signal. When the input signal falls to 80% of its peak
value, comparator A12 changes state, starting a con-
version.

At this time a decision is made: If the voltage on the
stretcher {peak value of the input signal) is greater than the
LLD and less than the ULD, and the GATE criterion is
satisfied, the Start Convert {SC) flip-fiop (A29a) will get
set. The Linear Gate closes and the ADC conversion be-
gins. The voltage on the stretcher capacitor (C31) is
ramped down until the zero comparator A7 detects the
crassover point, which ends the conversion. SYNC/ is
reset, and the trailing edge initiates the timing chain driven
by A33c. The outputs from these cne shots load the con-
veried address into the bus driver latches (A14, A15), set
the DATA READY request, and generate EOC, which
resels the ADC and interrogates for invalid flags.

In response to the DATA READY request, the MCA or
computer sets ENABLE DATA true, which activates and
enables tri-state bus drivers, A14 and A15, allowing the
ADC address data to be presented on the data bus. Atthe
conclusion of the Data Storage Cycle, DATA ACCEPTED
is set, clearing the DMA READY request flip-tlop.

If the pulse was not within the LLD-ULD window or the
GATE criterion was notmet, the stretcher capacitor will be
reset (dumped) quickly to prepare for a new input.

5.3 ADC THEORY OF CPERATION .

5.3.1 Stretcher (Sheet 1 of the schematics)

The Stretcheris a discrete op-amp configured as a positive

peak detector/holder including a calibrated precision
- ramp-down circuit. The peak holder has negative feed-

back via R28 and C9, providing a gain of +1. The Stretcher

comprises transistors Q1 through Q8, Q8 through Q14,

Q15, Q16, 118, and IC AB. Transistor array A8 is con-

nected as a Darlington differential amplifier and aliows a

larger dynamic range at its input. Thus, the input signal is

connected directly without attenuation for improved
signal-to-noise ratio characteristic. FET Q8 and transistor
Q8 are connected to form a buffer providing low output
and high input impedances. R21 and C8 form a low-pass
filter limiting the input rise time and high-frequency noise.
Diode D3 provides a negative input clamp. RV3 can vary
Q9's collector current by approximaltely 2%, enabling the
differential amplifier to be precisely balanced, establishing
the Stretcher Output dec offset.

Pin 8 of the differential amplifier drives the base of Q5.
When the differential amptifier receives a signal, more pos-
itive with respect to the peak holder output, A8 steers
current, turning Q5 on. Q5 supplies current limited by R14
and charges capacitor C13 through Cascode Q33. The
resultant voltage generated on C13 is buffered to the
Stretcher Output by FET follower Q8/Q6 and follows the
positive transition of the input signal. When the input sig-
nal slope reduces to zero, or goes negative, A8 steers all
current through pin 12. Q14 now pulls the base of Q5

_positive, turning it off. With the ramp and Q15 OFF, the

voitage developed on C13 remains until the ramp-down
cycle begins. The output butfer supplies a buffered signal
to the differential-armplifier negative input (A8 pin 9} via
feedback resistor R28, zero-crossing comparator, and
Stretcher/lnput interrogation comparators. During the
ramp-down cycle, the peak holder is gated OFF by Q1, Q2
and Q3.

5.3.2 Ramp-Down Generator (Sheet 1)

The ramp-down generator is a gated precision-current
source. A constant sink-current is developed and switched
between ground (ramp off) and the peak holder storage
cap (ramp on). The ramp-down circuit comprises Diodes
D8, D7, transistors Q10 through A14, Q15, Q186, Q18, and

- op-amp A6. D6 and D7 are 6.2 voit Zener diodes, refer-

enced to the -24 volt supply, producing a temperature
stable reference-voliage source of -11.6 volts referenced
to ground and op-amp A6. Transistor Q18 performs a
voltage-to-current transformation. The op-amp input ref-
erence voltage (A6 pin 3) also appears at the emitter 01 Q18
establishing a constant voltage across the current set
(conversion gain) resistors (R54 through RB0), producing
a precision current. The ramp current is precisely cali-
brated using RV2, The precision ramp current is steered to
ground or the peak-holder storage capacitor by current
steering transistors Q13 and Q14.

For an invalid conversion, the Control Logic sets DUMP
true. Q15 and Q16 are biased on, a current (significantly
higher), independent of the precision current generator
now dominates, producing amuch faster RAMP DOWN or

DUMP cycle.

5.3.3 Stretcher/Input Interrogation Logic (Sheel 1)

The Stretcher/Input interrogation logic is made up of
comparators A12, A13, and op-amp A9. A13 pin 7 gener-
ates a logic “0" (ITHR/) whenever the ADC input signal



exceeds the threshold reference voltage. Normaily the
output of A9 follows the LLD voltage. However, if the LLD
reference voltage is set higher than 4-100 mV, determined
by RE67 and R68, diode D8 reverse biases and the threshold
reference voltage is limited to +100 mV. For LLD voltages
of +100 mV and less, diode D8 forward biases, forcing the
threshold reference voltage to track the LLD down to
0 volts.

The 90% comparator {A12) monitors both the Stretcher
Output {pin3) and ADC input (pin 2). The Stretcher Output
is attenvated 10%, determined by R31 and R79. Thus fora
given ADC input, pin 2 is more positive than pin 3
(Stretcher Output) setting A12 pin 7 to a logic "1". When
the ADC input reduces by approximately 10%, compared
to the captured Stretcher signal, A12 pin 7 is set to a logic
“0" (90% indication).

5.3.4 SCA (Sheet 1)

Comparators A10 and All compare the Stretcher Output
signatl with the LLD and ULD reference voitages respec-
tively. If the Stretcher Output is above the LLD threshold,
A10pin7 issettoalogic 0" (L1LD/). Hthe Stretcher Output
is above the ULD threshold, A11 pin 7 is set to a logic “0"
(ULD/). The LLD and ULD reference vollages are cali-
brated to +9.0 and +9.6 volts respectively, using RV5. The
LLD and ULD reference voltages are scaled in proportion
to the front panel LLD (RV1) and ULD (RV2) settings,
covering a range of 0 to -+10.0 and 0 to +10.7 volts respec-
tively, when referenced to the ADC Input.

5.3.5 Zero-Crossing Discriminator (Sheet 1)

The zero-crossing discriminator comprises FET Q19 and
comparators A7 and A4. The zero-crossing comparators
interrogate the Stretcher Output (TP4), ending the ramp-
down and synchronizer/counter cycles when the negative
ramp reaches the baseline {zero) reference voltage. Two
comparators are used in cascade for improved comparator
gain and analog-to-digital buffering.

FET Q19 serves asa limiter. For Stretcher Qutput signals 2
to 3 volts more positive than the comparator reference
input (A7 pin 3), the FET pinches off and becomes a high
impedance. For smaller signals, Q19 remains a low impe-
dance, providing a low impedance signal to comparator
input A7 pin 2). Resistor R82 and diode D% serve as a load
when the FET is pinched off, maintaining a voltage more
positive than that of the reference voltage.

For Stretcher signals more. positive with respect to the
baseline {zero) reference voltage, A7 pin 7 is set to a logic
“1". Ad pin 7 is set to a logic “1" while A4 pin 8 is set to a
logic “0", enabling the synchronizer and address counters.
When the Stretcher.ramps. down such that the Stretcher
signal equals or becomes more negative than the baseline
(zero} reference voltage, A7 pin 7 is set to a logic “0". Ad’s
outputs (7 and 8) are set to a logic “0”.and “1" respectively,
ending the ramp-down and synchronizer/counter cycles.

The baseline {zero} reference voltage is set by the front

panel ADC zero controt RV3. The control covers a range of .

+5%. The baseline (zero} reference voltage can be re-
motely set to £2% for 5 volt signal at the STAR zero
input, pin 16 of J103.

5.3.6 450 MHz Oscillator (Sheet 2) .

The oscillator consists of a Colpitis crystal-controlled, 150
MHz oscillator which drives a subsequent resonant fre-
quency tripler circuit.

Capacitors C46 and C47 in paraliel with inductance L9
form the resonant tank circult of the basic 150 MHz oscilla-
tor. These tank capacitors also form a capacitor attenuator
which provides voltage feedback through the 150 MHz
crystal. inductance L10 in paralle! with the crystal reson-
ates with the crystal capacitance increasing its apparent
series impedance and lowering its series current.

Differential amplifier Q21/Q22 is biased to operate Class C
driving resonant load L13 and C52, tuned to the third
harmonic (450 MHz). Differential amplifier Q23/Q24 pro-
vides voltage gain and drives the output filter and impe-
dance matching network (L15 through L17, C58 and C59)
which is also tuned to 450 MHz,

5.3.7 Synchronizer (Sheet 2)

A2 and A3 are configured as a synchronizer that serves to
synchronize the ADC Ramp and counter functions with
the 450 MHz clock. When "START" signal is initiated, SCD/
{Start Convert Delayed Not) is set to a logic “0", removing
the synchronizer clear, a ramp-down sequence is initiated.
On the next positive clock transition Q/ and Q of A3 are
clocked true. On the positive transition of the second
ciock, Q and Q/ of A2 are clocked true. The setting of A2
causes two things to happen simultaneously: the address
counter is armed to begin counting with the next 450 MHz
clock, and the control logic initiates the ramp by setting
RAMP ON/to a logic “0”. The ramp current is steered to the
peak-holder storage cap and iinearly discharges the cap at
a rate proportional to the conversion gain setting. When a
zero crossing is detected by the zero-crossing discrimina-
tor, the D proposition of A3 is set false. On the positive
transition of the next clock Q of A3 is set faise, setting the D
proposition of A2 to a logic "0”. On the positive transition
of the 2nd clock, Q and Q/ of A2 are set false. This action
simultaneously disables the address counters and sels
SYNC/ to go to a logic 1, ending the ramp down cycle and
initiating the EOC {End of Conversion) sequence.

5.3.8 Counter Logic (Sheet 2)

The address counters (A1, A5, A19, and A20} are config-
ured as a 15-bit ripple counter. The 15th bit is used for
under and overflow detection. During the ramp-down
sequence, the ramp counter and ramp current are enabled
and synchronized to the 450 MHz clock. When the zero-
crossing reference point is reached, the zero-crossing dis-
criminator and synchronizer gates the address counter off,
again synchronously with the 450 MHz clock. The resul-
tant digital address in the address counter represents the
magnitude of the ADC analog input.

Since the beginning of the ramp may be non-linear, the
address counter is offset or back biased by 64 counts foral}
conversion gains. This allows the counter to be referenced
to the more linear region of the ramp-down signal. Circuit
propagation delays reduce the effective number of digital
back bias channels to approximately ten, which are com-
pensated for at the zero crossing comparator with the
introduction of an analog offset. The effective ten channels
of digital back bias represent a fixed amount of time, i.e.,
ten clock cycles or 22 nsec. However, as the conversion
gain changes, so do the volts per channel, and thus the
required analog back bias, which is performed automati-
cally with the selection of ADC Conversion Gain,

Digital offsets are selected using front pane! switches to
set the respective counter preset lines to a logic "0". ADC
digital offset presets the address counter in increments of

11
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512 and include 512, 1024, 2048, 4096, and 8182, All coun-
ter offsets are loaded into the counter prior to the start
convert command. :

Tri-state latched bus drivers A14 and A15 interface to the
data bus. A18 and A22 are assigned for operation with
external stabilization. The address data is presented to the
tri-state latehes while T1 is true and is clocked in at its

traiting edge. Data becomes active on the bus when EN-

ABLE DATA is set true.

5.3.9 Range/Overflow Logic {Sheet 2)

The address range data is selected by the Range switch
S1C for digital comparison. The range data and corre-
sponding address bits QLO through Q.13 are compared by

digital comparators A16 and A17. If the address counter”

does not count past the digital pre-bias, or if it exceeds the
range selected, the comparator <R signal instructs the
control logic to inhibit the ADC Ready signal for that con-
version. Thus the under/overranged data is not stored in
the MCA memory. When the address counter offset is
toaded, the 2 (A29-9) bit is set 1o a logic 1. The counter
must count past the digital pre-bias before this bit is set
back to a logic 0. Thus the 2 bit is also used as an
underflow ingdication. If at the end of a ramp-down se-
quence the 2" bit remains high, the <R flag would again
be set, inhibiting the ADC Ready for that underflow
conversion.

5.3.10 Controt Logic (Sheet 3) :

Prior to an input signal, the ADC Linear Gate (LG) is open.
The ADC stretcher is in the track (TRK) mode and will
track and acquire an impending input signal. The arrival of
an ADC input signal sets ITHR/ (A13 pin 7} true, setting
Busy A48b true and TRK faise. The precision ramp is
switched off, allowing the stretcher to acquire and peak
detect the input signal. When the stretcher has charged to
the peak value of the ADC input signal and reduces by
approximately 10%, the 90% comparator, A12-7 is set {rue.
If the ADC input signal is within the SCA window and the
coincidence criterion is met, the 90% signal sets the Start
Convert (SC) flip-flop true. The stretcher is gated QOFF, LG
is set false, and after a short latency time, the ramp down

cycle begins.

The counters and stretcher ramp are initiated synchro-
nously. When the ramp down cycle iscompleted, resulting
from a zero crossing detection from A7 pin 7 an End of
Conversion (EOC) cycle is initiated. Monostable A49 is set
generating a counter stabilization time period T1. At the
end of the T1 counter stabilization period Ad9a is set,
generating EOC, which clocks the Ready (RDY) flip-flop
{A45b) and generates an ADC reset, setting flip-flop A39b.
If the ADC RANGE criteriawas not violated, DATA READY
(Ad45b) is set true, initiating a data storage cycle. The MCA
orcomputer generates a DATAACCEPTED signal, setting
ADCR/ {ADC Release) true, which clears the RDY and
INVALID Logic. When the input signal falls below the
ITHRY/ reference, the reset signal clears the SC flip-flop
and releases the Busy flip-flop.

A. Delayed Peak Detect

If the DELAYED PEAK DETECT mode has been selected,
the 90% interrogation comparator is replaced by a 555
timer via A42 and switch S8a. Thus the TOP (Time of Peak)
signal that starts the ADC conversion is now initiated by
the trailing edge of A42 pin 3. A42 is configured as a

monostable, which is front-panel programmable, covering
a range of approximately 2 to 100 ysec. The leading edge
of LG (Linear Gate) is differentiated by leading edge dis-
criminator Ad1 and A47, initiating the monostable time-out
period.

B. Coincident Logic
LATE Coincidence, ANT} Coincidence and EARLY Coin-
cidence may be selected and performed. :

With LATE Coincidence selected, switch S10a connects
R166 to +5 volts biasing the GATE input to the enable
mode. If GATE remains positive during Linear Gate (LG)
the coincidence flip-flop, A47a/A47b, will be set and if the
LLD, ULD, and REJ criteria are satisfied, the Start Convert
(SC) flip-flop VALID proposition will be true, allowing the
conversion to proceed.

With ANTi Coincidence selected, switch 810b connects
R166 to -12 volts, biases the GATE input to the enable
mode, and selects the coincident flip-flop output comple-
ment. The SC flip-flop VALID proposition will be set true,
and the conversion will be allowed again, provided the
LLD, ULD, and REJ criteria remain satisfied. However, if
the GATE input is set positive during LG, the Coincidence
flip-flop Ad44 will be set, disabling the start convert flip-fiop.
At the conclusion of LG, the ADC will abort the attempted
conversion.

C. Dump

If the ADC input signal did not satisfy the LLD/ULD, ADC
baseline (GZR), and Coincidence criteria, or ifa REJ was
initiated, the pending conversion is aborted. For this case,
both the 90 flip-flop (A39d) and SC flip-flop (A29a} are
clocked as before. However, the SC flip-flop proposition is
false, and the flip-flop will not get set. For this condition,
DUMP is set true which rapidly discharges {(approximately
6.7 V/ psec) the Stretcher holding capacitor C13. When
ITHR/ and GZR/ or LLD/ return to a logic “17, the 90
flip-flop (A39d) is cleared, ending the Dump cycle and
arming the ADC for the next conversion attempt. An INV
(invalid) flag will be set, RDY (ready) will not beset, andan
MCA Storage cycle will not occur. REJ {reject) is gated
with LG, therefore, to perform a reject/dump; reject must
occur during the LG time window. PR (power reset) also
initiates a dump sequence.

D. SVA (Sampled Voitage Analysis) Mode

With SVA selected, PHA is set false and the A inputs of
multiplexer A34 are connected to the Y outputs. Busy
flip-flop A48b is disabled and TRK is set toalogic “0". Prior
to a Positive Gate signal the SC flip-flop A29a is held
cleared, and the 90 flip-flop A39d is held preset. Both
RAMP ON and DUMP are set true while STR OFF is held
false. Thus the Stretcher is in the fast-track mode and
follows the ADC Input signal. When the Gate signal is set
positive, the 90 flip-flop is cleared. RAMP ON and DUMP
are set false, placing the Stretcher in the hold mode. If the
Stretcher Output signal is within the SCA Window, the SC
flip-flop proposition will be set true, enabling the flip-flop.
Coincident with the trailing edge of Gate, the SC and 90
flip-flops are set, and the ADC conversion commences.

5.3.11 Invalid Logic (Sheet 4)

For events that do not satisfy the LLD, ULD, Baseline, and
COINC criteria, INV/ (invalid) is set and the ADC defaults
to the Dump mode at the Linear Gate conclusion. For



events which result in a digital under or overflow, Invalid is
set at the End of Conversion (EQC), Ready is not set, and
the data is discarded.

The Dump signalis leading edge discriminated and clocks
A51a(INV) toalogic 1, generating INV/. The only instance
when this is not the case is in the occurrence of REJ.
During Linear Gate, if REJ occurs, A51b is set, disabling
the INV flip-flop and inhibiting the generation of INV/.

Events that resull in digital underflow or overflow set INV/
where<R s interrogated during the time of EOC/. <R is
low at this time, a logic 0 presets A51a setting INV/.

Invalid for Early Coincidence is detected via A48a. With the
EARLY/LATE jumper in the EARLY mode, signal GATE B/
becomes active. PHA BUSY/ is the D proposition of A48a.
GATE B/ is the clock. [fPHA BUSY/ is not low at the trailing
{rising) edge of GATE B/ (A48a) is clocked true 1, which
presets INV/, :

The Invalid flip-flop (A51a) is reset by the next ADCR/
(DATA ACCEPTED) to the ADC. The Invalid flip-fiop
(A51b) is reset by SOCLRY/,

5.3.12 Dead Time Display {Sheet 4)

A1 (Board 2) is an integrated circuit that senses analog
voltage levels and drives the 10-segment bar-graph (Board

2), providing a linear analog display of the ADC dead-time.
The analog voltage is integrated from the ADC dead-time
signal provided from A28c. Full scale ranges of 20% or
100% may be selected with jumper plug J13. Variable resis-
tor RV4 sets full scale calibration.

5.3.13 5 Volt Power Supply (Sheet 5)

The +5 and -5 volt power suppties are synthesized by a
push-pull switching inverter which operates off the +12 v
and -12 V NIM voltages. Q29 and Q30 are operated as
saturating switches in a relaxation osciliator through the
power transformer. The operating frequency is set by the
transformer primary inductance and C120 at about 70 kHz.
The feedback winding of the transformer alternates drive
between Q29 and Q30 to generate a push-pull voltage to
the primary. Rectifiers D21 through D24 convert the push-
pull ac to a full-wave output. XFMR-1 in the +12 V line,
driving the center tap of the power transformer, couplesan
ac waveform to the secondary at the output of the rectifiers
in a phase and level which effectively cancels the ripple
voltage in the dc output. €123 and C125 are used to inte-
grate the small residual ripple and reduce noise in the
voltage output.

Q32 and Q31 provide short-circuit protection of the output
by sensing the input dc current to the inverter and switch
off the drive to Q26/Q27 if a fault is detected.

450 MHz
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Appendix A
Connector Signals

A1 J102 - DATA

Pin

Signal

In/Out

Description

Pin Signal In/Out Description
1 » Output
3 Fl Qutput
5 ‘2 Output
7 > Qutput
g > Output | Gated binary address data, negative
_ true (0 V) as sfandard: TTL Tri-slate
11 > Output | outputs; oulputs are enabled by sel-
_ ting ENABLE DATA 1o a logic 0.
13 2 Output | Vv, > 3 V @ 20 mA (High}
— Vo<03V@x (X
15 2 Output | ° @20mA {Low)
17 » Output
19 Ed Qutput
21 21 Output
23 n Output
25 2 Output
4 kg Output
Pin | Signat In/Cut Description
2 | DATAREADY | Oulput | Signals external memory storage unit
thata conversion is complete; positive
true or negative true logic, set by
Internal jumper J8; shipped in nega-
tive true,
& | INHAD Pass- Inhibit Add: this signal comes from a
through | Digital Stabilizer and is passed di-
recliy to the memory storage unit. The
INHAD signal is used to prevent stor-
age of a reference peak from a pulser.
Active negative true logic.
8 | DATA Output | Feedback signal from the memory
ACCEPTED storage unit which acknowledges
dataacceptance. This pulse resets the
ADC and clears the INValid flag, if set.
Positive true or negative true logic set
by internal jumper J7; shipped in neg-
ative true. TTL hysteresis input witha
4.7k ohm pull-up resistorto 5 V.

10

14

16

18

ENABLE
CONVERTER

2

DEAD TIME

ENABLE

DATA

GND
12V

input

Qutput

QOulput

Input

Pass-
through

Outpunt

Used to gate the ADC on or off_Pulses
in progress prior to initiation of this
signal will be allowed to finish the out-
put sequence: further inpuls will be
ignored. Positive true logic. TTL hys-
teresis input with a 4.7k ohm puil-up
resistorto 5V,

tnvalig; set by digital under oroverflow
(OVF) it the ADC input is not within
the SCA window or does not exceed
the ZERO intercept setting. invalid

may also be set if the linear input with

a COINC Gate signat is not large
enough 1o cause conversion. TheTﬁV
signal is reset by the DATA ACCEPT-
ED signal. Negative true logic. TTL
outputwith a4.7k ohm pull-upresistor
tob5V.

Used to enable live time circuitry to
control storage periods. Positive true
or negative true logic, set by intemal
jumper J10; shipped in negative true.
TTL output with a 4.7k shm pull-up
resistor fo 5 V.

Used to gate the 14-bit data onto the
output lines. Positive true or negative
true logic, set by intemnal jumper J6;
shipped in negative true; hysleresis
input with a 4.7 k ohrm pull-up resistor
to5V.

Intensify; originates in a Digital Stabil-
izer and passed directly to the memory
storage unit. This signal is used to aid
in determining the proper settings of
the peak and window controls of the
Stabitizer. Negative true logic.

Ground.

15




16

A2 J103 - STABILIZER

A3 104 -PUR

Pin } Signa! In/Out Description

Pin i Signal In/Out Description
1 |BAZ= Output
3 |saz Output
5 | 8AZ Output
T | sA Output
o | Ba3 Cutput
NREY Output | Binary address data; negative true
- logic; datais valid when STAB TRIG is
13 | SAZ¢ Cutpu! | true {low); TTL - LS outputs.
. Vo > 3 V@ 20 mA {High)
15 | SAY Output | v, < 08 V@ 20 mA (Low)
17 |SAZ Output
19 [SAZ Qutput
21 | BABw Output
23 jsAZ" Cutput
24 |8A3» Cutput
4 {SAS» Qutput
6 1iNHAD Pass- Inhibit Add; this signal comes from the
through | Digitai Stabilizer and is passed directly
1o the memory storage unit. It is used
1o prevent storage of a reference peak
from a pulser. Negative true logic.
12 |INT Pass- intensily; originates in the Digital Sta-
through | bilizerand passes directly to themem-
ory storage unit. This signal is used to
aid in determining the proper seftings
of the peak and window controls of the
Stabilizer. Negative true logic.
14 | STAB GAIN input Gain correction; an analog voltage
from the Stabilizer. It is used to correct
ADC Gain drifts. Z;,= 5k ohms; £ 5V
inputyields a gain change of=1 5%of
full scale.
16 |STABZERO | Input Zero correction: an analog voltage
from the Stabilizer. it is used to correct
ADC Zerodrifis. Z;,~9.5k ohms; £ 5V
inputyieldsazerochange of =61 2%
of {ull scale.
20 |STAB Qutput | Stabilizer Trigger; positive true logic
TRIGGER pulse; provides stabilizer data sample
window. About 1 usec wide.
22 |GND Ground
26 |12V Cutput

1 |G Output | Linear Gate; provides a negative tnue

: logic signal; logic low when the ADGC
accepts an input. Initiated when the
input signal exceeds the input refer-
ence threshold: retums to a logic high
at the end of the ADC acquisition
cycle. TTL output through a 47 chm
series resistor. 4.7k ohm pull-up resis-
torto5V.

2 [ REJ Input Reject: receives a positive true logic
signal which is used to initiatean ADC
reject sequence. it must ocour during
and remain active until the end of the
ADC’s LG signal. At this point, the
conversion attempt witl be aborted.
Amptitude: 2.5 to 7 V; width= 50 nsec:
loading <+ 800mAat+3 V.

3 | GND Input Ground

A.4 J101 - DEAD TIME

A rear panel BNC dual-function connector: external dead
time INPUT or ADC dead time OUTPUT. Either of these
modes can be internally selected with a jumper plug (J9).
Shipped in the INPUT mode.

INPUT - Accepts a negative true logic signal which is
ORed with the ADC dead time. This composite dead time
signal may be seen at pin 16 of the rear panel DATA
connector. Logic low when true; amplitude <400mV; 0to
+7 V maximum; loading < -1.4 mA at 400 mV.

OUTPUT - Provides a logic signal representing the ADC
acquisition and conversion times; an internal jumper
plug (J10) provides the option of POSitive true or NEGa-
tive true logic pulse signal; shipped in the POSitive true
position. TTL compatible totem-pole output (LS} with a
4.7 k ohm pull-up resistorto 5 V.,



Appendix B

Setup for use with a Model 8220 Mixer/Router

The Mode} 8220 Mixer/Router has a full-scale range of 8 V,
but the Model 8077 ADC is shipped calibrated for a 10V
full-scale range. To make the Model 8077 compatible with
the Model 8220:

1. Remove the Model 8077’s left side—cover.

2. Locate resistor R53 {see Figure 3.3},

3. Rernove this socketed 4,12 Kk ohm resistor.

4. Replace it with 2 3.12 k ohm 1% (RNG0C) resistor.

To adjust the full-scale range, a Model 8210, or equivalent,
Precision Pulser will be needed.

5. Connect the Pulser's OUTPUT to the ADC’s INPUT
paralleled to an oscilloscope with a “tee” connector.

10.

. Connect the ADC's DATA output to an Analyzer.

. Set the Puiser for 2 usec Rise Time, Positive (+)

output, and adjust the GAIN controls for an 8 V out-
put, as seen on the scope.

. Set the ADC's GAIN control to equal the Analyzer's

full memory size.

. Enable COLLECT on the Analyzer and adjust RV2 on

the ADC so that the 8 V input is collecting in the
Analyzer's highest channel. It will be helpful to place
the Analyzer's cursor in the highest channel and
enable EXPAND,

Remove the ADC from the calibration setup and
replace the side cover.
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Appendix C
Cable Connections

C-8075-A C-8075-B
CABLE INTERFACE FOR Jt02 CABLE INTERFACE FOR J102
Jio2 EXTERNAL J102 EXTERNAL
END USER END END USER END
1 28 1 1 2° _ 1
2 DATAREADY 14 9_________ DATAREADY 2
3 2 2 3 2 a
4 R N 1 a__. - 7 4
5. 2 3 5 a 5
6 e INHAD R T 6 INHAD 6
7 P a4 T 2 7
_. ... DATAACCEPTED 17 8. DATA ACCEPTED 8
9 F s ¢ Ea 9
W____ ENABLECONVERTER . ... ... 18 10 ENABLE GONVERTER 10
m_____ 7 __ s W 2 1
o NOT USED — 18 e___ NOT USED 12
13 Pl 7 i3 2 13
14 —_— WV 20 4 WV 14
15 Pl 8 B 7 15
W DEAD TIME — w___ DEAD TIME 16
17 2 a v 2 17
1 ENABLEDATA 22 W_— . . ENABLE DATA 18
w0 2 1w 1w Fi 19
20 iNT - =23 20 NT 20
21 2" 11 21 _ 2% 21
2o GND 24 22__ GND 22
m_ 2" . - P 2" 23
M__ NOT USED - 2 24 NOT USED 24
5 .. 2% S e 13 5 27 25
B - SV NOT USED % __ _ -2y NOT USED
1 25 13 25

N

SRE==scaszEal

2 26 14 25

DO D00 0 OOCO0O0 O OO
0000 0O DOOO OO

[

e
—tier] 4—5

26 26
26 Pin Ansley Connector 25 Pen D Connector 26-Pin Socket Connector 26-Pin Socket Connector
Cl  45-30-0033 ° Cl 45-21-1512 Cl  45-30-0033 Cl 45-30-0033
Ansley  609-2600M Ansley  609-25P Ansley  609-2600M Anslgy  6089-2600M

18



C-8075-A
CABLE INTERFACE FOR J103

J103 EXTERNAL
END USER END
11— SA —_
2 NOT USED — 14
B SAZ' - 2
4 SA2? —_—— 15
5. sAz? 3
6 INFAD ————— 18
[ 55’ —_— 4
8o NOT USED 7
e SA2! s
0. NOT USED e 18
M sAZ® S -
L/ INT ——— 19
= T SA2* 7
Yo STAB GAIN 20
L[, BAZ - B
w___ STAB ZERO 21
Voo 5A2° - 39
w___ RST - 2
e SA2° ——__ 10
20 STABTRIGGER __ 23
2o SAZ® I
o GND Y
23 SAz" - 12
24 NOT USED - 25
5 sAz? —_ 13
% . -12v NOT USED

h
(5]

1 13
00000 0 00000 O G
D000 000000 Y
4
26-Pin Socket Connector 25-Pin D Connector

Ct  45-30-0033 Ct  45-21-1512
Ansley  609-2600M Ansley  609-25P

|

2 25

[~

1

~n







Request for Schematics

Schematics for this unit are available directly from Canberra. Write, call or FAX:

Training and Technical Services Department
Canbena Industries, Inc.

800 Research Parkway, Meriden, CT 06450
Telephone: (800) 255-6370 or (203) 639-2467
FAX: (203) 235-1347

If you would like a set of schematics for this unit, please provide us with the following
information.

Your Name

Your Address

Unit's model number

Unit's serial number

Note: Schematics are provided for information only; if you service or repair or try to service or
repair this unit without Canberra’s written permission you may void your warranty.







V' cANBERRA

WARRANTY

This warranty covers Canberra hardware and
software shipped to customers within the United
States, For hardware and software shipped outside
the United States, a similar warranty is provided by
Canberra’s local representative.

DOMESTIC WARRANTY
Equipment manufactured by Canberra's Instru-

ments Division, Detector Products Division, and
Nuclear Systems Divislon is warranted against
defects in materials and workmanship for one year
from the date of shipment.

Canberra warrants proper operation of its software
only when used with software and hardware sup-
plied by Canberra and warrants software media to
be free from defects for 90 days from the date of
shipment.

If defects are discovered within 30 days of the time
you recsive your order, Canberra will pay transpor-

tatlon costs both ways. After the first 30 days, you -

will have to pay the transportation costs.

This is the only warranty provided by Canberra;
there are no other warranties, expressed or implied.
All warranties of merchantability and fitness for an
intended purpose are excluded. Canberra shall
have no liability for any special, indirect or conse-
quential damages caused by failure of any equip-
ment manufactured by Canberra.

EXCLUSIONS
This warranty does not cover equipment which has

been modified without Canberra’s written permis-
sion or which has been subjected to unusual physi-
cal or electrical stress as determined by Canberra's
Service Personnel. .

Canberra Is under no obligation to provide warranty
service if adjustment or repair is required because
of damage caused by other than ordinary use or if
the equipment is serviced or repaired, or if an at-
tempt is made to service or repair the equipment, by
other than Canberra personnel without the prior
approval of Canberra,

This warranty does not cover detector damage
caused by abuse, neutrons, or heavy charged par-
ticles.

SHIPPING DAMAGE

Examine shipments carefully when you receive
them for svidence of damage caused in transit, If
damage is found, notify Canberra and the carrier
immediately. Keep all packages, materials and
documents, including your freight bill, invoice and
packing list. Although Canberra is not responsible
for damage sustalned In transit, we will be glad to
help you in processing your clalm.

OUT OF WARRANTY REPAIRS

Any Canberra equipment which is no longer
covered by warranty may be returned to Canberra
freight prepaid for repair. After the equipment Is
repaired, it will pass through our normal pre-ship-
ment checkout procedure,

RETURNING EQUIPMENT

Before returning equipment for repair you must con-
tact your Regional Service Center or one of our
factories for instructions, For detector repalr, con-
tact the Canberra Detector Division in our Meriden,
Connecticut, factory for instructions, If you are going
to return the equipment to the factory, you must call
first to get an Authorized Return Number (ARN).

When you call us, we will be glad to suggest the best
way for you to ship the equipment and will expedite
the shipment in case it is delayed or lost in transit.
Giving you shipping advice does not make us
responsible for the equipment while it is in transit,

SOFTWARE LICENSE
You have purchased the license to use Canberra

software, not the software itself, Since title to this
software remains with Canberra, you may not sell
or transfer this software. This license allows you to
use this software on only one compatible computer
at a time. You must get Canberra's written permis-
sfon for any exception to this license.

BACKUP COPIES
Canberra’s software is protected by United States

Copyright Law and by International Copyright
Treaties. You have Canberra's express permission
to make one archival copy of this software for back-
up protection. You may not copy Canberra software
or any part of it for any other purpose.

Revisad 01/91
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