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announce the industry's first precisely.

programmable 2.048 MHz - See pages 18-25for details on all
ﬁlters 8[] dBloctaUe attenua- filters available in Pfgﬂ'fSi’ﬂﬂ 6000.
tion. Time delay filters supe-
rior to Bessel. It's the friendly
advance you've asked for.
See pages 18-25 for details.

New friendly elliptics as
sharp as 130 dB/octave
Precision was first to offer

elliptics with 80 dB/octave
attenuation slope. Now, we're
first to add the sharper option
of 130 dB/octave with 1°
phase match all the way up to
the cutoff frequency. Pass-

0.044 dB p-p
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Not only can you mix
various types uf filters, ynu
can also add a variety of
preamps, post-amps and gain-
ranging amplifiers, as well as
frequency-band translators.
You can also add strain,
charge, voltage and current
input conditioning, with more
hardware to come.

For hardware building block
selection, see pages 4-5.

It's a simple matter to select
and install the hardware
building blocks you need. It's
simple to configure their
control for convenient oper-
ation. Calibration is available

System Friendly

Come to a system that integrates filters,

amplifiers, frequency-band translators and

other signal conditioners into one unified
 system. Come to new convenience in =
- programming: and control m cahbratlon and

as an ‘optional subsvstem _
/ That's system friendly a lot of

/. different ways.
/For hardware installation, see

. pages 6-7.

‘Far control configuration, see pages

_ FOI.L‘Sf.-’Z?rEHhﬂ, see page 12.

Friendly language brings
down old barriers

No longer do you have to be
concerned about the program-

ming idiosyncrasies of a number

of instruments. All Precision
6000 asks is familiarity with a
few basics. You set up from
the Precision 6000 front panel
with prompting and cuing from
its program. You string your

setups together for the test
routine required. One command
up-loads set-ups to the host
computer. Friendly is letting
you all but forget program-
ming, SO you can concentrate
on measurement problems.

See pages 10- 11 for operation.
See page 13 for programming.

Now, custom systems at
friendly off-the-shelf prices
Yesterday's custom systems
are configured with today’s
standard hardware and soft-
ware. Yesterday's-unafford-
able becomes very affordable
today. You need only buy for
today, because it’s easy to
update and change for
tomorrow when new instru-

- ments will operate in today's

mainframe. That's friendly to
your budget. That's system
friendly with futures.

Our tradition of
innovation continues

All these new advances
with Precision 6000 join all
the features Precision has
introduced over the last
decade. 80 dB/octave attenu-
ation with 1° phase match.
Time delay filters superior to
Bessel. Choice of serial,
parallel or GPIB computer
interfaces. And our innovation
will continue.



Open door policy on selection

Precision 6000 System

NEW OPEN DOOR
POLICY ON SELECTION

Now, you can start with what you need,

____instead of what a particular instrument

permits. Precision 6000 fully integrates

e Filters « Preamps  Post-amps « Auto

gain-ranging amps e Frequency-band trans-

lators « Charge, strain, voltage, current

amplifiers « More to come. Buy what you
need now. Change and update later.

Until now, high performance
signal conditioning had to
draw on many individual
instrumentation packages.
They usually came from
different manufacturers, with
different configuration and
programming schemes. You
not only had to figure out how
to use dissimilar systems, you
had to hard wire them
together.

Our open door policy on
selection changes all that. You
can now draw on our standard
hardware building blocks that
help integrate a wide variety
of instrumentation functions
into one unified system
housed in one mainframe
case. You can even have
breadboard cards so you can
assemble your own custom
circuits to be controlled by the
system.

Precision 6000 is first to give
you this wide choice, and
that's the first way we've
made it system friendly. Just
select the building blocks you

need—the filters, preamplifi-
ers, post-amplifiers, automatic
gain-ranging amplifiers, as
well as frequency-band
translators and input condi-
tioners.

You get wide flexibility. You
can combine building blocks to
form a single multi-channel
system, or you can form
disparate instruments in the
same mainframe.

Building blocks come on
cards, for which there are 16
positions in the mainframe,
plus a dedicated position for
the control card. Filters and
other building blocks come
one, two, four or eight per
card.

You can arrange and
rearrange the cards about any
way you want in the main-
frame. Add new cards as you
need them or as new building
blocks become available.
System friendly flexibility to
change is all yours,
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Application example
Requirernent: Condition four
coherent low-level signals in
the presence of large out-of-
band signals for digitizing by
A/D converters.

® Four low-level (15 uV)
coherent signals in the 10 Hz
to 40 kHz range are 10 be
digitized by 10 volt A/D
converters.

® There are larger (10 mV)
out-of-band signals that will
limit the pre-filter gain.

® A varigble band-pass filter,
consisting of cascaded high-
pass and low-pass filters, is
needed to reject the out-of-
band signals and allow the
post-amplifier to raise the
signal level for the A/D
converters.

® During operation, the filters
will be set to pass the signal
and reject out-of-hand signals.
To maintain phase match—
coherence—all high-pass filters
must be set to the same cutoff
frequency. Similarly, all low-
pass filters must be set to the
same cutoff frequency.

<
o
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® Sometimes, the system will
operate with identical channel
gains. Other times, the gain
will vary between signal chan-
nels. A convenient method of
monitoring is needed to assure
proper operation.

* An expedient means for cali-
bration is needed, because the
system will be operated
almost continuously. You need
a way to measure each
channel’s output as part of a
simple go/no-go calibration
sequence.

@ |nitially, the system will be
operated from the front panel.
After more experience, oper-
ation wil be under control of
computer via the GPIB.
Building block selections

® (Juad, low-noise differential
ac amplifiers with calibration
and monitor options used as
the preamplifiers. The pro-
grammable low frequency
rolloff option is selected to

Select the Building Blocks

QUAD AC PREAMP
FILTER

B104-1-AMP-LLW G602-8-HPI-M  G60Z-BLPIM -
DUAL HIGH-PASS DUAL LOW-PASS QUAD POST-AMP

Open door policy on selection

FILTER

Sigral 1

B

Signal 2

n:

Signal 3

_\ L

Sigral 4

=

N

L

G]II_!%WN 4—]

MONITOR OUT
TO SCOPE

6000-C-1

AL
SUBSYSTEM
EKT‘CAL

s —em
OPERATING
SYSTEM GPIE

provide prewhitening of the
input signal.
(6104-1-AMP-CLM]

e Dual programmable high-
pass filters-with monitor
option. (6602-B-HP1-M|
 Dual programmable low-
pass filters with monitor
option. (6602-B-LP1-M|

® (Quad post-amplifiers with
monitor option to amplify the
output signal for the A/D
converters. (6114-1-AMP-M)

® Control module to provide
the operating system and
GPIB interface. (6000-C-1)

e Calibration subsystem with
sources and measuring
devices, along with calibration
sequencing. (6000-1-CAL)

® Mainframe selected with

4 coaxial BNC inputs and
outputs per card and a front
panel for manual control and
display. (MF54-00-1)
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SYSTEM FRIENDLY
INSTALLATION
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Installation is a matter of plugging
in the cards selected and inter-
connecting inputs and outputs at

the rear panel.

Select card locations, and
plug in the building blocks.
Using a block diagram, write
in the locations of your
building blocks.

When the number of chan-
nels per card is entered into
the system menu, the system
will assign that number of
locations to each card.

Unused locations will be
ignored by the system. When
the system assigns four loca-
tions per card to a dual chan-
nel card, for example, the
first two indicate the actual
channels and the second
pair is ignored.

16 17

The rear panel I/0
connectors are numbered to
correspand with the building
block location numbers. It's a
simple matter to do the next
step: Wire the building blocks
to connect as shown on your
block diagram.

At power up, the operating
system reads the ROM on
each card and prepares menus
for each installed building
block. You're ready to config-
ure the system for control.
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Application example
continued

Install the building blocks in
any of the first 16 card slots
and install the control module
in the dedicated 17th card
slot.

Locations are as designated
on the drawing. There are
four preamplifiers per card,
and they are designated (-3.
Dual filter channel cards use
the first two locations in the
slot, as you can see with the
high-pass and low-pass filters.
The quad post-ampiifiers are
designated 20-23.

Connect inputs and outputs
according to the block diagram.

System Connection

c':gHgs QUAD PREAMP

DUAL HP1

DUALLP1

OUTPUT

H «—DI—

12

13

=

16

17

ﬁﬁﬁﬁ

ACILIT

K—

CONTROL
MODULE

=
GPIB

CABLE

Installation




Configuration Precision 6000 System

SYSTEM FRIENDLY
CONFIGURATION

Not only is it simple to select and install AfSBfiES mdmmusthe'ﬂs g:rl:t':ﬁﬂfe'g" example

o 3 gy ® . = conmgure and operate your
building blocks, it's simple to configure their g0, S
control from the front panel. You can control  You can control by channel.  inherent in our application,
hV channel. You can control hV groups You can control by groups that  and they can be organized thi

) . . the group configuration menus  way:
organized functionally for your convenience.  neip you create and modifyto 1, Group 1 will control gain
suit your convenience. for signal No. 1.
Precision 5000 gives you 2. Group 2 will control gain
great flexibility in grouping for signal No. 2.
functions and settings, so you 3. Group 3 will control gain

iy LBl % Lo can control them as a unit. By  for signal No. 3.
L

B D
DUAL HP1 DUALLPT  OUAD POST-AMP

1 | the same token, youcan 4. Group 4 will control gain
[5 =it 8\l exclude functions where their  for signal No. 4.

control is inappropriate. Being 5. Group 5 will control the

T
T
T

o . able to do it your way makes  cutoff frequencies for all
/? = f\ el it all system friendly. signals.
i o\ s The system provides 19 6. Group 6 will control the
il S ) S 1 g control groups, numbered gain and cutoff frequencies
: ' 1-19, with up to 6 subgroups  for all signals.
| MONITOR OUT OPERATING |, for each, lettered A-F to The schematic shows the
BT SYTEM._ ore configure control of the group and subgroup designa
building blocks. tions for the building blocks.
Stored sequences Only one type of building

Programming menus let you  block can be included in a
create and store sequences of ~ Subgroup, because there is
commands, entered either at  only one set of menus for
the front panel or a remote each subgroup.

interface. The sequences can Subgroup A denotes
be edited as needed. Invoking ~ preamplifier
stored sequences is particu- Subgroup B denotes
larly helpful for calibration, so  high-pass filter.
you only have to define the Subgroup C denotes
steps once. low-pass filter.

Additional functions and Subgroup D denotes
their menus can be added o~ post-amplifier.
the system by plugging in Next step in configuration
appropriate cards. Available is to assign building block
subsystems include calibra- locations to each subgroup:

tion, monitor, status multi-
plexer/demultiplexer and
auto ranging.
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Configuration

Group 6A gets channels 0,1,
_ 2 and 3, so it can control the
Subgroup Control requirement Channels gain for all four preamplifiers.
1A Preampiifier gain for Signal No. 1 0 GHOUP (o
1B HP1 gain for Signal No. 1—no gain option none ADD CHANMELS: _
1C LP1 gain for Signal No. 1—no gain option none m SPATRGS: W - {
10 Post-amplifier gain for Signal No. 1 20
Group 6B similarly gets
2A Preamplifier gain for Signal No. 2 1 channels 4, 5,8 and 9, so it
28 HP1 gain for Signal No. 2—no gain option none can control cutoft frequency
2C LP1 gain for Signal No. 2—no gain option none for all four high-pass filters.
20 Post-amplifier gain for Signal No. 2 21 GROUP e
3A Preamplifier gain for Signal No. 3 2 m CHANMELS: < & & 2 {
3B HP1 gain for Signal No. 3—no gain option none
3C LP1 gain for Signal No. 3—no gain option none Group 6C gets channels 12,
30 Post-amplifier gain for Signal No. 3 22 13,16 .and 17, so it can
control cutoff frequency for all
4A Preamplifier gain for Signal No. 4 3 four low-pass filters.
48 HP1 gain for Signal No. 4—no gain option none Group BD gets channels 20,
4c LP1 gain for Signal No. 4—no gain option none 21, 22 and 23, so it can
4D Post-amplifier gain for Signal No. 4 23 control gain for all four post-
amplifiers.
5A Preamplifier cutoff freq. for all —no F¢ none The final stage of config-
58 HP1 cutoff frequency for all signals 4,5,8,9 uration is to exclude undesir-
5C LP1 cutoff frequency for all signals 12, 13, 16, 17 able contral fields.
50 Post-amplifier cutoff freq. for all—no F¢ none Group 1A, for example, is
intended for control of the
6A Preamplifier gain for all signals 0.1,23 gain only for signal No. 1
6B HP1 cutoff frequency for all signals 4,58,9 preamplifier. To prevent inad-
6C LP1 cutoff frequency for all signals 12, 13, 16, 17 vertent selection, we exclude
6D Post-amplifier gain for all signals 20, 21, 22, 23 the low frequency rolloff
option from this control group.
An asterisk is displayed next
10 a field’s label to indicate
Now that we've decided Now add the channel Group 1D gets channel 20. Ytk e B oKD,
how we want the system location of building blocks "~ groue GROUP

configured, it's a simple
matter to do it. First call up
the system menu and enter
the number of channels per
card—in this case, it's 4.

SYSTEM
OISP MODE- CHANHEL
CHANHELS /CARDS: 4

|

each subgroup.
Group 1A, for example, gets
channel 0.

GROUP

Groups 1B and 1C get no
channels, and the system will
ignore them.

CHAMNELS: @

SYSTEM
ADD CHAMMELS : _

SYSTEM
ADD CHANMNELS: _
CHAMMELS: 28

GAIN: 28 ce
=LFRO 1 HZ

AC PREAMPLIF IER 2

Groups 2, 3and 4, with
their subgroups, are all treate
in a similar manner.

Group 5A gets none.

Group 5B gets channels 4,
b, 8and 9.

Group 5C gets 12, 13, 16
and 17.

Group 5D gets none.

Similarly, we exclude control
q of the low frequency rolloff

option for Groups 2A, 3A, 4A
and BA.
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SYSTEM FRIENDLY
OPERATION

10

configuration.

Set up your tests from the front panel,
cued by the system. Control by channel
or control by group according to your

In routine day to day use,
the Precision 6000 prompts
and cues you, o it's an easy
matter to set up from the
front panel.

You have at your fingertips
all the available settings. Just
use the cursor keys to scroll

through the values and make
selections. It's system friendly
all the way.

At power up, the system
creates an operating menu for
each building block, using
information stored on the
card.

Some fields on the menu
display programmable param-
eters. Others display nonpro-
grammable parameters.
What's programmable depends
on the building block and
options selected.

Certain features are
common to all building block
menus. Whenever gain is
displayed, for example, it is
accompanied by a program-
mable units field. The units

field allows you to select gain
in dB or as a gain factor. For
instance, unity gain can

be displayed either as 0 dB
or as 1x.

Similarly, frequency values
can be set to display in mHz,
Hz, kHz or MHz.

In changiny a program-
mable field, just use the cursor
keys to preview values and
select the appropriate one. If
the field has a numerical
value, such as for gain or
frequency, you can enter the
new value directly with the
numeric keypad.
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Application example
continued

CHAMNELS/CARDS: 4

SYSTEM
DISP MODE: GROUP

You can control each
building block separately by
addressing its location by
channel number. Or you can
control the system by the
control groups we set up on
previous pages under System
Friendly Configuration. To
make the decision, just enter
the system menu and select
the group mode.

Group 6A calls up the
preamplifier menu, which
controls the gain for all pream-
plifiers, and we enter 40 dB
for all preamplifiers.

GROUP

GAIN: 4@ De
#LFRO: 1 HZ

AC PREAMPLIFIER 2

Group 6B displays the HP1
filter menu, and we enter
500 Hz into &/ high-pass filters.

GROUP FILTER z
m FC: 588 HZ
Group 6C displays the LP1

filter menu, and we enter
1200 Hz into a/ low-pass
filters.

GROUP Ty 7eg
m FC: 1208 W2

Group 6D displays the post-
amplifier menu, and we enter
38 dB into a/ post-amplifiers.

GROUP FOST AMFLIFIER
GAIN: 38 DB

Group 1A controls the
preamplifier gain for signal
No. 1. That gain is too high,
so we change it to 30 dB.

GROUP

Group 1D controls the post-
amplifier gain for signal No. 1.
The gain is too low, so we
change it to 48 dB.

GROUP FOST AMPLIFIER
GAIN: 48 De

Similarly, other values can
be set or changed.

GAIN: 36 DB
w FRO: | HZ

AC PREAMPLIFIER 2

Operation

11
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SYSTEM FRIENDLY
CALIBRATION

Sign‘ail _': ] ~a Fh\ jl..\. E Lo
: = [
‘%"\'12 T ~ /_ =S _\ L] i 77|
51“"313 —: i N /-— Lan] ‘\ L] 3 Lo
: | |
S P o
Optional subsystem lets you generate cali- e [WowmRa
. . | SUBSYSTEM TO SCOPE
__ bration signals, measure performance and -
make a go/no-go decision to run the test.
You can assure your 3. Location to measure. The 6. Measurement duration.
Precision 6000 is operating cal menu lists the channel to ~ This is the time allowed for
correctly by specifying the be monitored, since only one  the settling of the system or
optional single card calibration  ata time can be measured. A measuring device before
subsystem and by a/so speci-  list of channels is interpreted ~ making a go/no-go decision.
fying calioration and monitor s a sequence of identical The go/no-go decision that
options on all building blocks. ~ measurements to be made on  results from a calibration set-
A calibration step consists of ~ €ach channel listed. up is reported.
entering: 4. Measuring device and its Calibration steps can be
1. Signal saurces and levels settings. You can select programmed and Stepped
Sine, random and dc calibra- ~ Meesurements for DCand - through from the frant panel
tmn sources are auailahle_ HMS UQI[BQE, as WE" as or the CUITIDUIEF in'[EffaCB.

amplitude and phase match
and enter the appropriate
settings.

9. Expected measurement
level and acceptable error for
gach step. The acceptable
error is entered in absolute
units, % or dB.

2. Locations to inyect the cal
signal. The menu lists chan-
nels that are to be connected
to the calibration bus.

12
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Programming

SYSTEM FRIENDLY
PROGRAMMING

_ You don't need any programming know!-
____edge to operate this system. Programming
_____itis as easy as operating it, whether from
__the host computer or by calling up stored
_ set-ups.

Youdon't have to learn the  via the computer interface.
program code. You need very  The commands in plain English
little programming knowledge ~ are almost identical to the
atall. front panel menu.

If you can operate the If the stored set-up is
system from the front panel,  required again in the future, it
you can program it. Your set-  can be down-loaded from the
ups are simply up-loaded to host computer, eliminating pro-
the host computer. gramming effort aitogether.

The Precision 6000 can also
be programmed by commands
sent from the host computer

13



Mainframes and controls Precision 6000 System

SYSTEM FRIENDLY
MAINFRAMES
AND CONTROLS

It's your choice on computer interfaces—

__ GPIB, serial or parallel. It's also your choice

14

on front panel controls, as well as rear
panel inputs and outputs.

Precision Filters pioneered a
choice of standard interfaces
to link signal conditioners to
your computer. Friendly is
keeping all your options open
with a four-way choice of
control modules.

All control modules provide
for manual control from the
front panel. All are equipped
with a non-volatile memory
and real-time clock, powered
by 2-year alkaline manganese
battery.

6000-C-0. Offers full control
of system from front panel, but
provides 720 remote interface.

6000-C-1. Plug-compatible
with general purpose interface
bus—GPIB—or |EEE-Std-488.
Just connect a standard GPIB
cable to the rear panel remote
control connector, set the
address switches located on
the control module and begin
programming.

6000-C-2. Plug-compatible
with minicomputers and
microprocessors with a serial
asynchronous communication
port conforming to EIA stan-
dard RS-232C. You can select
baud, character length and
number of stop bits. Mating
connector: Cannon parts DBC-
25P connector, DB110963-3
shell, D20419-21 screw lock
assembly.

6000-C-3. For transfer of
data through 16 parallel data
lines and a one or two-line
handshake. The control signals
and data lines are compatible
with TTL logic levels. Switches
on the control module accom-
modate various computer
handshake protocols. Multiple
systems are controlled by a
single buffered I/0 by bussing
lines. Mating connector:
Cannon parts DBC-25P
connector, DB110963-3 shell,
D20413-21 screw lock
assembly.

Control module options

Option C. Calibration with
external input signal is made
possible by buffer and firm-
ware on the control module.

Option M. Monitor output is
provided by a buffer and firm-
ware on the control module.

Option 9. Change control
format lets you use non-
standard hardware or soft-
ware modifications.

Option A. Provides stable
timing information needed for
frequency-band translator
cards.

Selecting your mainframe

Your choice will depend on
the front panel control you
need as well as the number
and type of inputs and outputs
required.

Each Precision 6000 main-
frame comes in a housing 7
inches high for mounting in a
standard 19-inch RETMA rack.
Each mainframe includes a
card cage, a back plane for
interconnection, a power
supply, a rear panel and a
front panel.

Lowering the front panel
provides access to the card
cage assembly. Sixteen slots
are provided for the hardware
building blocks—filters, ampli-
fiers and others. A 17th slot
is dedicated for the control
module.
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Mainframes and controls
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Mainframes and controls

Three front panels

FP-0. Blank front panel.
Appropriate only where the
system will be under ful-time
computer control and manual
front panel control will never
be required or for a system of
fixed frequency filters where
controls are unnecessary.

Friendly power supply

The standard Precision 6000
power supply lets you select
operation at 100, 120, 220 or
240 Vac. Voltage variation of
+ 10% is accommodated, and
frequency may range from 47
10 66 Hz. With Option 1, the
frequency may range from 47
10 440 Hz.

Power supply is fused for
3amps at 100/120 Vand 1%
amps at 220/240 V. Binding
posts are provided far
connecting circuit and chassis
grounds.

The power supply comes
with twao rear panel BNC
connectors. PSIO-A is the
output for the maonitor buffer,
and PSI/0-B is the input for
external cal signals to the cal
buffer. Both buffers are
located on the control module.

16

FP-1. Standard front panel.

You can select all system func-
tions using front panel controls,
indicators and displays. A high-

contrast, back-it LCD displays
operating menus.

FP-Z. \ncorporates all the
features of the FP-1. Also
provides the additional status,
gain, audio output and scope
monitor functions required for
the Precision 6201 gain-
ranging amplifier system.

Precision 6000 System

FP-2 Front Panel

How to read a general purpose

mainframe model number
MF?2.10-F-?
TTET 3 ,
i 111 — Options 1=47-440 Hz power supply
|
L Front panel  0=Blank

1=Standard front panel
2=Special front panel for
Precision 6201

0 = Coaxial BNC

1 = Twinaxial BNC

2 = Multipin

3 = 3-Position LEMO
4 = Multipin (128 ch)

Output connector type

L Number of inputs/outputs

Special purpose mainframe numbers

6201-R-1-?
T IT T L Options

| | — Version

| +——— Mainframe

L System Model
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Your 1/0 choice

You can have one, two,
three, four or eight input/
output connector pairs for
each of the 16 cards. Or put

another way, you can have 16,

32, 48, 64 or 128 input/output
connector pairs. What you
need, of course, depends on
the hardware building blocks
in your system, initially or
anticipated later.

For your connectors, you can
choose coaxial BNC, twinaxial
BNC, multipin or 3-position
LEMO connectors. Mating
connectors are supplied for
multipin, not for the others.

All input and output connec-
tors are isolated from chassis
ground. The shields are
connected to circuit ground at
the analog cards, and circuit
ground is isolated from the
chassis power ground.

Mainframes and controls

Mainframe

, Qutput

] Input

Typical System (MF32-02-7)

Available Input Panels

ClelclelclclollcloleloIcIolele)
MF16-27-F MF16-0?-F or MF16-17-F
Slcleleletckelolotele o ToloXo ko)
clelclelcllciclolelclclelelels)
MF32-27-F MF32-07-F or MF32-17-F
(ciclolololclolololololololololo)
e M =) iclelelelelelolclolclclclclclc o]
lelelclolololvlolclelclclclcole]
MF48-27-F MF-48-02-F or MF48-17-F
5666606566666006
(S| [oed| 0] [ | (0000000000000
clclelelclclelolelelclolelolclc)
MF64-22-F MF64-07-F or MF64-17-F /
Pin
A |
C
B Socket _
3-Position LEMO Twinaxial BNC

Mainframe specifications

Dimensions Net weights

Height 7 (17.8.cm)
Width 19" (48.3cm)
Depth 20" (50.8 cm|

Mainframe
Filter card
System card

38.51b.(17.5Kg)
2.881b. (1.3 Kg)
2.881b. (1.3 Kg)
Control module 3.5 Ib. (1.6:Kg)
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Filters

Precision 6000 System

SYSTEM FRIENDLY
FILTERS

You asked for higher frequencies, and we
now offer a 2.048 MHz filter. You asked
for sharper cutoffs, and we now provide
elliptics with 130 dB/octave attenuation
for frequencies up to 204.7 kHz. You asked,
and we've packed more performance with
greater density. We welcome you to the
friendliest array of high performance filters

ever offered.

You want analog data to come clean
before digital conversion.

We keep extending your choice of
friendly Precision HP, LP. TD, BP, BR,
notch, Y% octave and anti-alias fiters.

All are programmable. Time delay filters
superior to Bessel. Elliptics now come as
sharp as 130 dB/octave. Frequencies can
range as high as 2.048 MHz. All Precision
filters offer the option of fixed frequencies
for economy. All have phase match of 1°
or better.

Individually, they provide different cost-
performance parameters and options to
provide the friendly system you need.

A filter for every need.

For the frequency domain, there are
Cauer (elliptic| high-pass and low-pass
filters. The HP1 and LP1 have 0.1 dB p-p
pass-band ripple and 80 dB stop-band
attenuation with 80 dB/octave attenuation

18

0.044 dB p-p

HP1and LPT Amplitude Response
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Nomalized Frequency (fIF.)

slope. The HPB and LP8 have 0.044 dB
p-p pass-band ripple and 84 dB stop-band
attenuation with 130 dB/octave attenu-

ation slope.
HP8 and LPB Amplitude Response

0

i R i
E-m / 130 dB{Octave
§r Heery Netrs |
_BQ /

o
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N Y

5
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Normalized Frequency (f/F)
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130 dB/octave

For the time domain, there are the TD6
and TD8 time delay filters—two friendly

Time-Delay Filters’ Ampliwde Response

0

10 { -\“\
2 L \\\.’i 8 ll’bltf Bessel
Sa Iy
B _ | o83\ \\

o \

-60

= WA

1 2 .3.41,6.810 2 34 68W
Normalized Frequency (UF,)
choices with different trade-offs of phase
lingarity, transient response and amplitude
response. The TOG and TD8 have two
different responses selectable from the
front panel. Data shown in the four graphs
help select the best time delay filter for
your application.
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TDE and TD8 Phase Distortion

BP1% Octave Band-Pass Filter
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= B Linear Phase I
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TD6 and TD8 Step Response
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For band-reject operation, parallel the
inputs of a high-pass and low-pass filter

\
X
\

12
P 10 TO6B / Band-Reject Filter Formed From HP8 and LP8
S8 4 S
£ 5 [ Tom ; NN\ A5
$ / HEAN\\777/& =
g 4 o \\\\ // =5 |
£ ol j///A 2, \\\\\\///// =1
o i B 1S N\ 7/
% 05 10 s 2w 25 | g1 A AN AL = e
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-105
Time-Delay Fiters Passiﬂandﬁasponse 5 & 7 N.B 9 10 2 (6F) 2
TN L TN T[] and add their outputs to form a band-
" diwge reject filter. Or use our NF1 notch filter.
= " ! NF1 Notch Fiter
5, A\ - | [T
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| RN [ | &®
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In any case, you get a tightly controlled j;: .x%pamqam+l[ﬂt- 845 d8
elliptic or linear phase filter with phase ik [T
80 82 94 96 98 1.00 11

match better than 1° and usually better
than %22
For band-pass operation, cascade a high-

Band-Pass Filters Formed by Cascaded HP and LP

:;g /’ | \\HPULPI
g-a{) //-HPa,LPB \\
C . N
o AN XL =T
'ms/ 6 /? E|i ela 1l0 2

Normalized Frequency (fiF.)

pass and low-pass filter to form a band-
pass filter.

Or use our BP1 one-third octave band-
pass filter.

Normalized Frequency (f/F,)

For tough anti-alias applications, use LP8
filters to provide 80 dB of attenuation at
1.56 times the cutoff frequency.

For lowest cost solutions, we provide
fixed frequency filters with blank front
panel and no control module.

HLP Fiters’ Amplitude Response

LI
User Selectable
-15} Between LP or HP
s AN
g HP-4 -LP
5o | /Facmmw\
-75 { —80 d__B____B_ = |
90 /_‘\ l’“ \f\ ™
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2 34 6 810 2 34 680

Normalized Frequency (iF,)

Filters

For applications requiring versatility, the
HLP is a 6 pole, 6 zero filter with 0.1 dB
p-p pass-band ripple and 60 dB/octave
attenuation slope. Plugs on the card allow
configuration as either a high-pass or low-
pass filter.

How to compare filter specs

If all you compare Is attenuation slope,
you could be misled. In addition, you
should compare phase match, pass-band
ripple and whether the phase match is
usable up to the cutoff frequency.

The LP8, for example, is a true 130
dB/octave filter, and its phase and ampli-
tude match of 1° is specified throughout
its pass-band from dc through the cutoff
frequency.

Compare it to a filter offered by one of
our competitors with a 115 dB/octave
rating, and you are in for a surprise. The
maker specifies the phase and ampli-
tude match to only 80% of the cutoff
frequency. In reality, the filter is no better
than an 80 dB/octave filter with its phase
and amplitude match specified throughout
its pass-band such as our LP1.

0 Fitter Comparison at l"‘Phase M:ﬂ:h

| %\ :
~20 1 : N

30
-40
50
60

-
|
i

T
F. {Frequency for 1° Phase Mat
=
S,

|
L1 3 4
-1 ]

-0 S I V1 L
p e | MK

B'?]z 04 06 0B 10 1.2 14 16 18 20 22

Frequency/Frequency for 1° Phase Match

The 115 dB/actave attenuation slope
crosses — 80 dB at 1.64 F¢, but if you need
1° phase match (specified to 0.8 Fc), the
filter must be set to 1.25 times the highest
signal frequency. The attenuation of 80 dB
is 1.64 x 1.25 or 2.05 times the highest
signal frequency—&80 dB in one octave —
so the sampling frequency must be three
times the highest frequency of inter-
est. In reality the competition’s 115 dB/
octave filter requires a slightly higher
sampling rate than the Precision 80 dB/
octave filter. The LP8 attenuates the out-
band signal by 80 dB at 1.56 F,, so you
need a sampling frequency of only 2.56 Fe.
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Precision 6000 System

SYSTEM FRIENDLY
FLTER OPTIONS

Precision 6000 lets you customize filters
with a host of options to do your job your

_____way. Programmable gain. Input buffers.

Cal and menitoring. Overload detection.
Zero suppress. Choice of input and output

types. Fixed input gain. Just read your

choices arranged in the same order as the

block diagram.

Calibration input—
Option C

A pair of relay contacts
disconnects the signal and
connects the input to the
calibration bus.

AC/DC coupling—Options
1,2,5,6
Single-ended OC coupling

is standard. AC coupling to
block DC signals is available
for single-ended and differ-
ential inputs (Options 1 and
2). And a programmable
AC/DC coupling is available
(Options 5 and 6).

Zero suppress—0Option Z
Together with Option D,

2810 Suppress provides &
means of programming DC
voltage &t the differential
amp nput. When filter gain
is limited by DC offsets in the
signal, Option Z can be used
1o suppress the offset to
zero. When the system
control is equipped with
auto-suppress, the input can
be suppressed to zero auto-
matically. This feature is
useful in strain gage bridges.
Zero suppress voliage:
+0005V 1o £10.23 V in
0.005 V steps.

Input buffers—Options D,
L
Standard. Hi-Z, single-
ended, DC-coupled input.
Opuon 0. Hi-Z, differential,
DC-coupled input. Used 10

Option |

»

buffer balanced lines or to
reduce ground loops.

Option /. Highly-isolated
differential, DC-coupled input.
Used where extreme isolation
is required or for applications
with [arge common-mode
signals (300 V.

Option L. Low drift, differ-
ential, DC-coupled input.
Employs low-drift, low-noise,
bi-polar input stage to buffer
low level, low-Z sources,
such as thermocouples or

Cal Input
Option C
>
Input
>
e
Cal
Bus
o

\._
\—

AC/DC Coupling
Options 5 and 6

Zero Suppress
Option 2

Input Buffers:
Options D,,L

Pre-Filter Gain
Option A

20
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strain gages. DC drift less
than 1uV/°C at gains greater
than 100.

Option L

Current source to power
IC piezoelectric
transducers—0Option 9
Option 9 provides AC-
coupled input to a single-
ended buffer with a program-
mably selected 2.2 mA cur-
rent source to provide power
for remote ICP transducers.

Option 9

22 mA, + 15V
ICP rEa{-a
Transducer Input Buffer

%h.;n._ L

i 50V =10 mQ

Fixed input gains—
Options 7, 8
For applications requiring

additional gain at the input.
A fixed gain between 1 and
10 can be accommodated.

Pre-filter gain—0Option A
Pre-filter gain is used 10
raise low-level signals above
the filter noise (200 pV!. You
have the choice of linear or
decibel gain for most filters.
Refer to the option selection

guide for details. Pre-filter
overload detection is included
in 6602, 6612, 6622 and
6632 filters.

Filter bypass—Option B
The signal from the input
buffer bypasses the pre-filter
amplifier, filter and post-filter

amplifier and drives the
output buffer. Bypass has
unity gain regardless of the
gain settings. Standard on
many models.

Post-filter gain—Option G
Postfilter gain is required
in applications where large
out-of-band signals limit the
pre-filter gain. These out-of-
band signals are rejected by
the filter and the post-filter

gain raises the in-band signals
to levels suitable for A/D
conversion or other signal
processing.

The vernier setting for the
post-filter gain also makes it
useful in other applications.
You have the choice of linear
or decibel gain for most
filters. Refer to the option
selection guide for detalls.

Output buffer—
Options Y, T, 0

Stanoard. Single-ended 0C
coupled output.

Option ¥ Dutput ground
reference. The amplifier
output can be referenced to
the ground at the Ioad to
reduce output ground loops.
The system can drive
numerous loads with slightly
different grounds without
generating ground loops.
Standard on many models.

Option T Differential DC-
coupled output. A differential
output stage following the
output buffer is available for
driving balanced output lines.

Filter options

Output Buffer
R R

Option Y

Filter
Load

" AhA
! L

5 TEIRRARERL. . 238

It reduces crosstalk and elec-
tromagnetic and electrostatic
pickup.

Option 0. Qutput overload
detection provides a means
of setting an overload limit
between 0.1 and 10 Vpk.
The limit can be set remotely
over the computer interface
or from the front panel.
Signals which exceed the
preset limit are reported as
overloads via the computer
interface and at the frant
panel overload LED.

Output monitor—0Option M

The output of one channel
can be selected for the
monitor bus and used to
drive an external scope or to
be measured by the cali-
bration subsystem. Standard
on many models.

Filter Bypass

Option B \

Post-Filter Gain
Option G

Filter

.

Output Buffer
Options Y and 0

Balanced Output
Option T

Output Monitor
Option M

A

Out

N

Mon g
Bus

\
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Filter options Precision 6000 System
Filter card selection guide
66028 66048 B611A 6612A 6614  B618 6622 6624 6632 6694
Channels per system 37 64 16 32 64 128 32 64 32 B4
Channels per card 2 4 1 i 4 8 7 4 2 4
Max cutoff freq (Hz) 2047k 25575k  2.048M 204.7k 32k 20k 2047k 25575k 2047k 25.594k
Min cutoff freq (Hz) 0.1 0.1 20 0.1 1.0 1 0.1 0.1 0.1 0.25”
Phase match {° max) 05,11 1 1,3 41 1 1 1 1 1 1 15
Amplitude match (dB/max] 0.1 01 01,.25058F 01 0.2 0.1 0.1 0.1 0.1 0.15
Cutoff accuracy (%) 0.25 025 0251.3t 025 025 0.25 0.25 0.25 025 0.5
Bits in a range 10, 118 10 10 10,118 4 ) 10, 118 10 10,118 12
Filter types HP1 HP1 HP1 HF8 HP1 HP1 HP1 HF1 HF8 NF1
LP1 LP1 LP1 LP8 LP1 LP1 LP1 LP1 LP8
T06 TD6 D6 T08 TD6 LP2 T06 TD6 TO8
HLP HLP HLP TO6 HLP HLP
* Limited use to 25 Hz. Specified performance at 25 Hz to maximum cutoff frequency.
t 1° above 100 kHz.
+ 3°,0.25dB, and 1.0% on high range for 6611A-B; 4° 0.5 dB, and 3% on high range for 6611A-A.
§ 11 bits on Model 66028, 6612A, 6622, and 6632, ranges -A and -E.
Note: Models 6032, 60648, 5602, 6602A, 6604, 6611 and 6612 are not recommended for new designs.
Customers with these filter cards who wish 1o purchase additional equipment should consult the factory.
Filter selection guide
HLP HP1 HP8 LP1 LP8 TDBA TD6B TD8A TD8B
Filter type HP/LP HP HP LP LP LP LP LP LP
Function E Cauer  Cauer  Cauer Cauer Besselw/Z Bessel w/Z £ 5
Number of poles, zeros Bp,62 6p.6z 80,67 Bp.6z 8p,6z bpdz 6p,6z 8p,62z 8p,8z
Pass-band ripple {dB p-p) 0.1 0044 0.1 0.044 = 0.2 0.2
Pass-band frequency  1.192/0.839 F¢  1.081F¢ Fe 0925 Fe Fe - 0.582 Fe - 0.569 F¢
Cutoff freq amplitude (dB)  -2.40 -3.01 —-0.044 -3.01 -0.044 -9.61 —3.01 -10.06 -3.01
Cutoff freq phase (°) 42700 +358.5 +4102 -3585 4102 2553  —2553 -301.9 3019
Stop-band frequency  0.383/261F, 0508F. 0637F: 1971F 1569F 3535F. 4.833F: - 3.335F¢
Stop-band attn {dB) 80 80.07 84.36 80.07 84.36 - 700 - 80.28
Attn slope (dB/oct) 59.5 81.8 130 818 130 391 30.0 337 463
Phase distortion (°) 60.00 11134 114.88 2.11 211 0.23 0.23
Group delay (s) 0.583/F¢ == 0687/Fc 0820/Fc 0715/Fc  0715/Fc 0.839/F; 0.843/F:
1% Settling time (s) 281/Fc  521/F¢  9.20/Fc 464F. 7.01/F;  121/F¢  1.46/F 1.34/Fc  1.54/F
10% - 90% Rise time (s) 0.440/F¢ - 0469/Fc 0543/Fc 0591/Fc 0384/Fc 0610/F. 0.383/F

* Unity normalized natural frequencies; Plug programmable for high-pass or low-pass.
T TDEB: 6 Pole Bessel with 4 stop-band zeros and 2 pass-band zeros.
1 TD8B: 8 Pole Bessel with 6 stop-band zeros and 2 pass-band zeros.
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Option selection guide

Filter options

Option 6602B 66048 6611A 6612A 6614 6618 6622 6624

AC coupling for S.E. Input
AC coupling for Diff input *
Differential input
Prog AC/DC for SE. input
Prag AC/DC for Diff input *
Fixed input gain for S.E. input
Fixed input gain for Diff input *
Low-drift differential input =
ICP transducer current source 9
Pre-filter gain
(0-40 dB, 10 dB steps) At A i At o i = i
(-10,0,10 & 20 dB) - - A - - - - -
(0,12 &24dB| S L = i e A = o
(1.24.8.16.3264 & 128) = - — - A - At A
Post-filter gain
(-9.9dB - 20 dB, 0.1 dB steps) G G - G = = = =
(0-22dB, 2 dB steps) o - G - - - - -
(0-36dB, 6 dB steps) - - - - - G - -

(0.001 - 4.095, 0.001 steps and
4.0975 - 10.2375. 0.0025 steps) = =

Filter bypass

Calibration input

Isolated preamp input
Output monitor

Output overload detector
Differential output

Output ground reference §
Special F¢ range X FX FX FX FX - FX FX
Zero suppress * Z 7 - 7 Z = Z Vi

o~ ;O —
(o M o« J SO - HE B o O (R
oo = @ o OO 3 —
(=« S R - - Y < T o [ SN
W — o~ ;T DN —
| o | = |
o0 = o o OO Ky -
O @ =~ @ ;DM =

|
o =+ O

o -+

H — ).
o =+

H — ) = G2
+

b =i D
- |
|

o= O
|
|

- = DO =+
|

* Requires Option D, differential input.

t Option A also provides input overload detection.

¥ Standard option, no charge.

§ Qutput ground reference is known as Output Sense; Previously known as Option 4 on some models;
Not available with Option T.

6632

@ -~ o O o —

[ IS ]

=+ — O

6694

oo =~ oW O —
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6604B & 6624—Quad filter/amplifiers—80 dBloctave—25.575 kHz
66048 Programmable decibel gain
e Prefilter gain, 0 to 40 dB

* Post-filter gain, 9.9 10 20 dB

6624 Programmable binary gain
® Prefilter gain, 1, 2, 4, ... 128
* Post-filter gain, 0.001 t0 10.2375

® Four filters per card

e 80 dB/octave attenuation slope

* Your choice of LP1, HP1, TDG filters
® Programmable zero suppress

o Frequency range o Low range (Hz) High range (Hz)
A 25,5751 _ ‘
B: 102.300:1 number Min Max Step | Min Max Step
e Maximum frequency, 25.575 kHz 6604B-A & 6624-A | 1.0 1023.0 1.0 | 1025 25,575 25
® Minimum frequency, 0.1 Hz 6604B-B &6624B | 0.1 1023 0.1 | 110 10,230 10
® Low drift preamp option 6604B-K & 6624-K | 25 25,575 75
6604B-L & 6624-1 10 10,230 10
6604B-M & 6624-M | 1.0 1,023 1.0
6604B-N & 6624-N | 0.1 102.3 0.1

6614—Quad filter/amplifier—80 dBJoctave—32 kHz—Limited frequency settings

e [ow-cost—limited cutoff frequencies 6614 Programmable binary gain

® Four filters per card e Prefilter gain, 1, 2, 4, ... 128

* §0 dBJoctave attenuation slope * Post-filter gain, 0.001 0 10.2375

>t ch_mce i LP],’{ b, »TDE Wiees Cutaff frequency (Hz) Cutoff frequency (Hz)

e [ow drift preamplifier option Range -

: E;ogrammé;bie £ Suap;rfljs number Min Max  Step number Min Max Step

aximum frequency, z

o Minimum frequency, 1 Hz 6614-F04 1 16 1 6614-F10 100 1600 100
6614-F05 2 32 2 6614-F11 200 3200 200
6614-F06 5 80 5 6614-F12 500 8000 500
6614-F07 10 160 10 6614-F13 1k 16k 1k
6614-F08 20 320 20 6614-F14 2K JZk 2K
6614-F09 50 800 50

6602B & 6622—Dual filter/amplifiers—80 dBJoctave—204.7 kHz

® Two filters per card 66028 Programmable decibel gain
e 30 dB/octave attenuation slope * Prefilter gain, 0 to 40 dB

® Your choice of LP1, HP1, TDG filters @ Post-filter gain, —98.9 to 20 dB
® Frequency range, 204,700:1

6622 Programmable binary gain
o Pre-filter gain, 1, 2,4, ...128
* Postfilter gain, 0.001 to 10.2375

® Maximum frequency, 204.7 kHz Model Low range (Hz) High range (Hz)
* Minimum frequency, 0.1 hz number Min Max Step | Min Max Step
® Programmable zero suppress
e Pre- and post-fiter overload 6602B-A & 6622-A | 1.0 2047.0 1.0 | 2100 204,700 100
detertion 6602B-B &6622-B | 1.0 1023.0 1.0 [1100] 102300 | 100
® Phase match, 1/2° 6602B-C &6622-C | 01 102.3 g1 | 110 10,230 10 |
6602B-E & 6622-F 01 2047 0.1 | 210 20,470 10
66028-1 & 6622-1 100 204,700 100
| 6602B-J & 6622-J 100 102,300 100
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6611A—Filter/amplifier (single channel)—80 dB/octave—2.048 MHz

Filter options

e \aximum frequency, 2.048 MHz

e 80 dB/octave attenuation slope

® Your choice of HP1, LP1, TDG filters
® frequency range

6611A Programmable decibel gain
® Pre-filter gain, — 10 to 20 dB
e Post-filter gain, 0 to 22 dB

6611AA; 102,400:1 Frequency Cutofffrequencies (Hz]
BB11A-B: 51,200:1 Model range (Hz) Step size

e inimum frequency, 20 Hz number Min Max 20 200 2k

® Programmable input Z, 50 @ or 6611A-A 20 2048M | 20-20.48k |20.6k-204.8k | 206k - 2.048M
100 ke 6611AB | 20 1.024M | 20-1024k | 10.4k - 102.4k | 104k - 1.024M

6612A & 6632—Dual filter/amplifiers—130 dB/octave—204.7 kHz

* 130 dBfoctave attenuation slope

® Your choice of HP8, LP8, TD8 filters
e Frequency range, 204,700:1

® Minmum frequency, 0.1 Hz

6612A Programmable decibel gain
® Pre-filter gain, 0 to 40 dB
e Post-filter gain, —9.9 to 20 dB

6632 Programmable binary gain
o Preilter gain, 1, 2, 4, ...128
® Postfilter gain, 0.001 10 10.2375

o Phase: match (maxl, 1° — Low range (Hz) High range (Hz)
¢ ode

° Progrf]mmable L RUpPEORS number Min Max Step | Min Max Step

e Amplitude accuracy, 0.1 dB

® Two filters per card 6612A-A & 6632-A | 1.0 2047.0 1.0 |2100 204,700 100
6612A-B & 6632-B 1.0 1023.0 1.0 11100 102,300 100
6612A-C & 6632-C 0.1 1023 0.1 | 110 10,230 10
6612A-E & 6632-E 0.1 204.7 01 | 210 20,470 10

6618 - Octal filter/amplifier - 80 dB/octave - 20 kHz - Limited frequency settings

* [ow-cost . Cutoff frequency (Hz) Cutoff frequency (Hz)

e Standard cutoff frequen_mes Model Model

* Custom cutoff frequencies number | Min  Max  Step | number | Min  Max  Step

e Fight filters per card

* Your choice of HP1, LP1, LP2 or TDB 6618-F1 1 4 ! 6618-F5 | 500 | 2k | 500

o Pre-filter gain, 0, 12 &24dB 6618-F2 10 40 10 6618-F6 1k 4k 1k

* Post-filter gain, 0 to 36 dB 6618-F3 | 100 | 400 | 100 | 6618-F7 2k 8k 2k

* Auto-offset zero 6618-F4 | 200 | 800 | 200 | 6618-F8 | 5k | 20k | Bk




Translators

Precision 6000 System

SYSTEM FRIENDLY
TRANSLATORS

Precision frequency-band translators. As
super spectrum slicers, they cut far more
sharply than conventional band-pass filters
can. As super zoomers, they extend the
capability of equipment for spectrum anal-
ysis, modal analysis and beam forming.

The original Precision 1776 was the industry’s first multi-
channel programmable frequency-band translator system for
signal conditioning. It drew heavily on cur advanced filter
technology to provide usefulness not previously associated with
frequency-band translators.

Now, in an updated form, Precision 17768 is available as
building blocks in the system friendly Precision 6000.

Spectrum slicer

You can cut far more sharply than any conventional band-pass
filter. In fact, the filter can be nearly perfect, cbtaining 80 dB/
bandwidth-octave skirts. Q can ga higher than 10,000.

Super Zoomer

As an analog zoom, Pracision 1776B frequency-band transla-
tors make existing equipment do more work.

Ahead of an FFT spectrum analyzer, Precision translators
extend frequency range. while making possible much finer
resolution.

26

For modal analysis and beam forming, you can discard
unwanted noise and lower the sampling frequency. Old limits
for computer speed, memory and A/D conversion are over-
come. Sampling rates are decreased. Dynamic range and
signal-to-noise ratio are enhanced.

Features
e Programmable center frequency, 10 Hz-409.5 kHz
* Programmable bandwidth, 1 Hz-51 kHz
* Phase match, 2° maximum, 1° typical
*® Wide dynamic range
® Pass-band ripple, 0.2 dB p-p
e (Qutband rejection, 80 dB
e Hum, -100 dB, re fullscale
* Noise, <-100 dB, re fullscale
® |ntermodulation, < 70 dB, re fullscale
® —60 dB bandwidth <18

-3 dB banawidth ~
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Operation

Select a band, B, of frequencies
centered at the origination
frequency, 0.

Base-band translator.

Translates [downshifts} to base-
band to obtain two signals in quad-
rature with one-half the bandwidth
around zero frequency.

Super spectrum slicer.
Translates (upshifts! to the origina-
tion frequency, 0.

Band-pass translator.

Translates (upshifis) the frequency
band to be centered at the desti-
nation frequency, D.

Frequency range extender.

For frequencies greater than
analyzer bandwidth, BW, set
B=0.88wW, D=0.6 BW, 0=Center
of band.

Super zoomer.

Select FFT bandwidth:
BW = %
SetD=0.6 BW

Set 0=Center of band.

How the system works
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TS 0 =
0.2BW D BW

(= Center of untranslated data band.
D =Center of translated data band.

B =Width of selected data band.

BW = Analyzer bandwidth.

Translators

Application

A complex FFT can be performed
on the | and 0 outputs

with reduced sampling rate,
reduced memory size and better
S/N ratio.

To obtain a super band-pass filter
with B0 dB/bandwidth octave, i.e.,
B0 dB attenuation one bandwidth
either side of center frequency.
Independent control of 0 and B.

To translate the frequency band
into the bandwidth of existing anal-
ysis equipment. Independent
control of 0, 0 and B.

Extend the frequency range of an
FFT analyzer.

Tozoom in on the bandwidth with
an existing FFT. Greater resolution
results.
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Building blocks
» Down:shifter ki Up-shifter and Synthesizers |
1776A-0B-BBT1 i 1776A-0D-BPT1 el
A |
In ;@ R >} i_l’Jut
Y A
| 1 i | |
| ) | > ety I |
| | Y | |
I | — | I
| | | |
A A 2 +
I | I
I I | I I
Input Filter Bandwidth Origination Destination Output
Control Control Frequency Frequency Filter
Control Control Control

BAT]. Think of this base-band translator as the down-shifter.
It translates a frequency band, centered at the origination
frequency, 0, down to zero frequency. There, the in-phase and
quadrature components are presented with a bandwidth cof B/2.
The sharp bandwidth filters operate as anti-alias filters. Each
output can be sampled at 3xB/2 samples/second (with 80 dB
attenuation of aliases) in order to form & complex FFT. With
translation, the channel sampling rate is 3B Hz rather than three
times the origination frequency. At the same time, the band-
width filters reject out-of-band signals, providing improved signal
to noise ratio and dynamic range.

The origination synthesizer is provided either by the BPT1, a
separate synthesizer card, SYN1, or an external synthesizer.

Building model numbers

Option /4 is required on the BBT1 when paired with a BPT1
ta form a single-channel band-pass translator. Any translator
array Imulti-channel system using & common clock) must not
have the /4 option.

BPT1. Think of this band-pass translator as the up-shifter. It
retranslates and combines the in-phase and quadrature
components of a band at zero frequency—generated by

the BBT1—to a band centered at the destination frequency, D.
When the destination frequency is the same as the origination
frequency, the BPT1 operates as an aimost perfect band-pass
filter with programmable center frequency and bandwidth. The
ratio of - 60 dB bandwidth to -3 dB bandwidth is only 1.8,
and the pass-band ripple is only 0.2 dB p-p.

Insert option designations

——
___.I.
-
-

Designates base-band translator
| ———+——— Insert bandwidth (1-5) from Table Il

| ;
«— Insert origination frequency range (1-5) from Table |

Insert option designations
Designates band-pass translator
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Frequency range choices

Standard Precision 17768 building blocks meet requirements for
frequency-band translation from 10 Hz to 409.5 kHz. Custom
ranges are also available.

Table |

Origination and destination frequency ranges
Range (0,D) Frequency (Hz) Steps (Hz)
6 41,000 - 409,500 100
4,100 - 40,950 10
410 - 4,095 1
20-4095 0.1
1 20,500 - 204,700 100
2,050 - 20,470 10
205 - 2,047 1
10-204.7 0.1
2 20,500 - 102,300 100
2,050 - 20,470 10
205-2,047 1
10-204.7 01
3 20,500- 51,700 100
2,050 - 20,470 10
205 - 2,047 1
10-2047 01
1 2,050 - 20,470 10
205 - 2,047 1
10-204.7 01
5 2,050 - 10,230 10
205-2,047 1
10-204.7 01
Table II
Bandwidth ranges
Range (B) ~ Bandwidth (Hz) Steps (Hz)
6 5,200 - 51,000 200
520- 5,100 20
32-510 2
2r-30* Z
1 2,500 - 25,500 100
260- 2,550 10
16 - 255 1
1*-15% 1
7 1,300- 12,750 50
130- 1,275 B
8-1215 0.5
0.5 -1.5" 0.5
3 520 - 5,100 20
52-510 2
3.2-51.0 0.2
0.2*-3.0* 0.2
4 260 - 2,550 10
26 - 255 1
16-255 0.1
0.1*%-1.5% 0.1
5 130- 1,275 5
13-17275 0.5
08-12.78 0.05
0.05* - 0.75" 0.05
*Indicates reduced performance

Translators

Synthesizer card

SYN1. The synthesizer card provides origination and destina-
tion frequencies for translator arrays. The synthesizer fre-
quency range covers all translator card frequency ranges.
System software restricts the synthesizer range to the range of
the translator cards in the mainframe.

17768-0D-SYN1 Origination and destination synthesizers
1776B-09-SYN1 Origination synthesizer only
17768-90-SYNT Destination synthesizer only

Options for BBT1 (down-shifter) cards

Option 1. AC coupled, single-ended input.

Option 2. AC coupled, differential input.

Option 5. Prog. AC/DC coupled, single-ended input.

Option 6. Prog. AC/DC coupled, differential input.

Option 9. AC coupled, diff input with |CP current source.

Option /4. Divide-by-four. Synthesizer frequency inputs to the
base-band translator card must be exactly four times the
desired origination frequency. Option /4 is required on the
BBT1 when paired with a BPT1 to form a singie-channel band-
pass translator. Any translator array (multi-channel system
using a common clock) must not have Option /4.

Option A. Array. Configures BBT1 card for operation in a
trangslator array.

Option C. Calibration. When cal is enabled, a cal signal is
injected.

Option M. Monitor. Allows 1-of-3 signals to be placed on the
monitor bus. Origination filter output, | output or Q output.

Options for BPT1 (up-shifter) cards

Option A. Array. Configures the BPT1 card for operation in a
translator array.

Option C. Calibration. When cal is enabled, the modulator
clock is stopped and the cal signal is applied to the | or Q input.

Option M. Monitor. Allows one of several signals to be
placed on the monitor bus.

Option DS. Delete Destination synthesizer. A single external
synthesizer replaces the internal destination frequency
synthesizers. Savings result.

Option 0S. Delete origination synthesizer. A single external
synthesizer replaces the internal origination frequency synthe-
sizers. Savings result.

Option VS. Vector sum. Provides an output that is propor-
tional to the energy content of the signal band.

Option VSL. Vector sum log. Provides an output that is
proportional to the log of the energy content of the signal band.

Options for Precision 6000 control module

Option R. Reference clock required for the 1776B. Provides a
precise timing signal.

Option D. Divide-by-four driver for an external frequency
source driving an array of BPT1's. Specify Option DS on BPT1's.

Option 0. Divide-by-four driver for an extemal frequency
source driving an array of BBT1's. Specify Option OS on BPT1's.
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Typical application for multiple channel
base-band translator
Application. Processing signals from a multi-channel hydro-
phone array.

Implementation. A base-band translator, 17768-0B-BBT1 down-
shifter for each channel. A common origination synthesizer,
1776B-03-SYN1. An A/D converter system with simultaneous

Precision 6000 System

Benefits. Channels phase and amplitude match is +2°. Reduced
sampling rate (only 3B Hz), memory size and computation time.
Increased dynamic range in the presence of larger out-band
signals. No additional anti-alias filters required for the A/D
conversion systems.

sample and hold.
Precision 6000 AID Converter System
SH
Chan0 | !
>—  1776A-0B-BBT1 |
|
|
} MUX AID -
| Array
I : Processor
SH i
Chan 15 | I
— 1776A0B-BBT1 | |
| | |
| | |
| > SH |
|
|
| 0.,0° BLQﬂ“: : ] :
l : | | 1
| ORIG '
1776A-09SYNT | g | |
! St | AID CONTROL
| : |

Multi-Channel Base-Band Translator
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Gain rangers

SYSTEM FRIENDLY
GAIN RANGERS

_ This instrument helps you record data

____ of extremely wide dynamic range within

__ the limits of magnetic recording tape.

____ Designated the Precision 6201, this gain
__ranging amplifier system is available with

____ Precision 6000 building blocks.

Our Gain Rangers provide all the features you need to

accurately, efficiently and automatically record data of wide

dynamic range within the limited dynamic range of magnetic

recording tape. The Precision 6201 and its predecessor are

proven in thousands of underwater acoustic tests.

The instrument incorporates programmable band-imiting
filters to elimingte out-band signals, programmable equal-
ization networks 10 pre-whiten signals, and automatic gain

ranging 1o compress signals of wide dynamic range to the
limited range of analog tape recording.

A system status multiplexor/demultiplexor polis all system
functions and formats them into a serial PCM pulse stream
suitable for recording on tape. During playback, the
demultiplexor reads the data and sends it 10 a computer
via the interface.

A calibration subsystem s available for go/no-go calibration
sequences in the field. Calibration signals can be recorded on
tape along with the calibration subsystem status information.

For monitaring the output signals, connections are provided
for a 14-channel manitor scope that can be set to monitor
either odd or even amplifier channels. In addition, single chan-
nels can be individually monitored by scope through @ monitor
jack and audibly through a headphane jack.

Two switch matrices will handle 216 preamp inputs
(9 banks of 24 each|. The bank address is multiplexed
along with the system status into the PCM pulse stream.

Playback

Je-—----nmme--———- Record -
108 108
Preamp Preamp
Signals Signals
24 Data
24 Data Status
x J_IJ’:T_::L- = Status
28-Channel
Instrumentation
15 Tape Recorder 1C

o
il

| LR
(A X XX X XXX
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Gain rangers

Features
® 78 channels in 7" mainframe
® 16 gain settings, — 12 dB-78 dB in 6 dB steps
e Bandwidth, 1 Hz-150 kHz
¢ Dynamic range, 120 dB
e Max output, 10 Vpk
® Broadband noise, 3.5 PV rms @ max gain
® Phase match, 17 10 Hz-100 kHz
® |FRO, 5 low frequency rolioff settings
* HFRO, 5 high frequency rolloff settings
® | P filter choices:
—F1, 10 kHz-150 kHz in 10 kHz steps
—F2, 1 kHz-15 kHz in 1 kHz steps
—F3, 100 Hz-1.5 kHz in 100 Hz steps.
o nput, AC-coupled, differential
* CMRR, 100 d8
* (Jverload detection
® (alibration subsystem
¢ Signal monitors
& Gain control;
—Programmable or manual
—Gain-ranging
—Master/slave
—Host computer via remote interface
—Stored gain sequences

Precision 6000 System

Recording data of wide dynamic range

The measurement, transmission or recarding of almost any
signal is restricted to lie between some upper and lower level.

The upper level is limited by such device noninearity as
amplifier limits, tape saturation or the fullscale limits of an
A/D converter. If the signal level exceeds the upper level, an
unsatisfactory amount of signal non-linearity or inter-
modulation will result.

The lower level may be limited by noise or non-linearity—
the recording threshold set by the coercive force of the
magnetic medium or the quantizing level of the A/D converter.
If the signal falls below the lower level, an unsatistactory
signakto-noise ratio or non-inearity will result.

These levels set the dynamic range of the process:

Dynamic range (dB) = 20 log [ Max saisfactory lml:!

1 Min satisfactory level

In many cases, the dynamic range of the signal is larger
than the dynamic range of the recording device. In such
cases, a number of techniques may be employed 10 improve
the quality of the recarding process.

Gain-ranging amplifier

Band-limiting

In almost every measurement, there is a frequency beyond
which there is no appreciable interest. The noise level and the
intermodulation distortion is roughly a fixed percentage of the
peak useful level. If out-band frequencies have substantial
power, the level of in-band signals will be reduced. Band-
limiting filters reject out-of-band signals, so the signals of
interest operate nearer the peak useful level.
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Pre-whitening

Pre-whitening is also referred to as pre-emphasis and equal-
zation. In many cases, the signal level varies across the
frequency spectrum. One portion of the spectrum may have
a substantial signal level. Another, also of interest, may have
a relatively low signal level. And the low level signal is
degraded. By pre-emphasizing the low level signals before
recording, you can improve the overall quality.
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Careful tailoring of the frequency response is often a crucial
part of 8 measuring or recording process. In fact, it may not
be possible to record some wide-band signals, such as
acoustic signals, using a poorly tailored frequency response.

The background level of underwater acoustic signals, for
example, varies widely with frequency (approximately
inversely proportional to the frequency, 1/f, or 6 dB/octave).

Pre-whitening—equalization—band-limiting

Gain rangers

The high level signal at 10 Hz is 60 dB larger than that
portion of the signal at 10 kHz. If the portion of the signal at
10 kHz is just as important as that at 10 Hz, it would be
helpful to introduce a 6 dB/octave low-frequency rolloff to
make the spectrum “white.” If the pre-emphasis is precisely
defined, the post-processing signal can be accurately corrected
or de-emphasized.

Mathematical
Type Slope description Application
HFRO | —6 dB/octave Single Pre-whitening signals with amplitude spectrum o F
integration Acceleration — velocity; velocity — displacement
HFRO | —12 dB/octave Double Pre-whitening signals with amplitude spectrum o F
integration Acceleration — displacement

LPF M dB/actave -

Band limiting signal spectrum (rejecting high frequencies)

LFRO .+6dB/0ctave Differentiation

Pre-whitening signals whose amplitude spectrum o 1/F
Background sea state noise

HPF N dB/octave -

Band limiting signal spectrum (rejecting low frequencies)

Nates:  HFRO: high frequency rolloff {low-pass filter)
LFRO: low frequency rolloff (high-pass filter)

Amplitude compression by gain-ranging

Signal amplitude compression is used to reduce the signal
dynamic range to an acceptable level by introducing gain or
attenuation into the signal path.

One method is to use a gain-ranging amplifier that adjusts
its gain to maintain an output level between two preset
levels. If the output exceeds the upper level, gain is automati-
cally decreased by one step. If the output level goes below
the lower level, gain is automatically increased by one step. In
this way, the gain-ranging amplifier can accept a signal with
wide dynamic range at its input and compress the signal to a
limited dynamic range at the output,

Refer 1o Figures 1 and 2, for example. If the amplifier is
allowed to gain-range continuously, it will maintain an output
level between the gain decrease (D) threshold and the gain
increase (1) threshold.

Continuous gain-ranging is not often used in data acquisition
systems, because to reduce the data, the gain and signal
output is needed at all imes. And many data analysis
systems require constant gain during the analysis period. One
solution o this problem is to continuously update the gain
change registers, but only allow the amplifier to change gain
periodically.

LPF: low-pass filter (M dB/octave)
HPF: high-pass filter (N dB/octave)

Max peak recording level +6 dBV
D NG K |l A -.__‘._,';—.ﬂ@ | "3 dBV
(Max rms recording level)
— Dead band = 9 dB

| _G_ain increase ﬂj_reshold -12 dBV

Iltmﬂ,,_ ey

—  Minimum signaincise = 28 dB

Noise Floor 40 dBV

Fig 1 Typical recording levels for continuous gain-ranging
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Precision 6000 System

Gain decrease threshold (D) = -3 dBV

18
-b®
98
128
: Gain increase threshold (I) = -12 dBV X S
Input signal level Hysteresis
% 8 5 69 63 57 5 45 ¥ B 27 A -5 9 3 3
Fig 2 Amplifier input and output signal levels for continuous gain-ranging
Gain-ranging with periodic gain change intervals _
Output levels for gain-ranging amplifiers with periodic gain Max peak recording level ~ +6 dBV
changes are shown in Figure 3. Because the signal can i Sy o
change between gain change periods, there are two additional -Gfest_.'-fag;ur allowance = 8 dB
signal bands—the upper (U and lower (L) guard bands. The Max ms recording level -2 dBV
upper guard band is set to allow for the maximum signal
increase expected between any gain change period. The lower D
guard band is set t0 allow for the maximum signal decrease et bGa[i!n degr%%se threshold -8 dBV
between any gain change period. ead band =
Ve e | Gain increase threshold -16 dBV
-22 dBV
Minimum signal/noise = 18 dB
Noise Floor -40 dBV

Fig 3 Typical recording levels for gain-ranging with periodic

gain change
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MX/DMX

The introduction of periodic gain changes provides periods
of constant gain, during which the output signal can be
analyzed. However, to correct the data for gain, a method of
capturing the gain of each amplifier during each gain change
period is required.

To capture these gains, the 6201-1-MX/DMX system status
multiplexor/demultiplexar is used. It is synchronized to an
exterrial time code generator. It polls each amplifier during
each gain change period and formats the gain information in a
serial PCM stream, which is recorded on one tape channgl.
The time code is recorded on one channel and the amplified
signals are recorded on the other channels. The PCM format
has provisions for the MX/DMX, the calibration subsystem, as
well as the amplifier and front panel settings.

Status mixer/separator

The 6201-1-M/S provides a means of combining the system
status PCM signal and time code signal for recording on a
single tape track, rather than two tracks. During playback, the
card separates the signals for use by the time code reader
and the demultiplexor.

A 6201 system with the 6201-1-M/S can record 27 analog
data channels with time code and status recorded on the
28th channel. Option 1 provides a sub-carrier oscillator so the
status from two systems can be combined. Option V allows a
voice channel to be combined with the system status and
time code information for recording on a single track.

Signal selection matrix

The SSX-2 signal selection matrix lets you select from
up to 108 input signals, in groups of 12. Two SSX-2's and
Z4 amplifier channels can condition 216 data channels.

Gain rangers

Gain Rangers building blocks

Mainframes

6201-R-1 Mainframe for 28 chan w/FP-2
MEF3Z2-10-F 2 inputs/2 outputs per card
MF48-10-F 3 inputs/3 outputs per card
MF64-10-F 4 inputs/4 outputs per card

Control modules & options

6201A-CO Manual control only

6201A-C1 GPIB interface

6201A-C-2 Serial interface

6201A-C-3 Parallel interface

Option C Calibration buffer & firmware
Option M Output monitor buffer & firmware

System modules & accessories

6000A-1-0SC Calibration oscillator
6000-2-CAL Calibration subsystem
6201-1-ARM Gain-ranging module
6201-1-MX/DMX  System status MX/DMX
6201-1-M/S Mixer/separator

SSX-2 108 x 12 bank switch w/preamp

power

Amplifier modules & options

6201-1-AMP Dual auto/prog AC amplifier
6201-2-AMP Dual prog AC amplifier

Option C Calibration input

Option F1 Prag LPF, 3-pole, 10 kHz-160 kHz
Option F2 Prog LPF, 3-pole, 1 kHz-15 kHz
Option F3 Prog LPF, 3-pole, 100 Hz-1.5 kHz
Option H Prog HFRO

Option L Prog LFRO

Uption M Uutput monitor

Option P Current driver for ICP transducers
Option S Scope monitor
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Precision 6000 System

SYSTEM FRIENDLY
AMPLIFIERS

Letting you include both filters and ampli-
fiers in the same system under the same

friendly control is among the most popular

features of Precision 6000. And you have
a wide selection to choose from.

Low-level, wide-band, AC signals

6104 guad low-noise AC differential preamplifier. Employs
low-noise FET input stage with rolloff and filter options for
amplification of low-level acoustic signals.

Low-cost, wide-band, DC signals
6114 guad DC post-amp. Provides additional gain after
other signal conditioning modules.

Low-level, low-frequency signals from low Z sources
6124 quad OC preampiifier. Employs low drift, low-noise,

bi-polar input stage for measuring low level, low impedance

sources, such as strain gages, thermocouples and the like.

36

Wide dynamic range acoustic signals

6201-1-AMF dual AC automatie gain ranging amphifier.
Employs a low-noise differential input stage, band-imiting,
pre-whitening and automatic gain ranging to condition wide-
band, wide dynamic range AC signals.

6201-2-AMP dual programmable AC ampiifier. Employs a
low-noise differential input stage, band-limiting, pre-whitening
and programmable gain to condition wide-band, wide dynamic
range AC signals.

Friendly amplifier options

® Rolloff, pre-whitening, equalization

e Current sources for remote integrated circuit transducers
(ICP)

® Programmable vernier gain

® (verload detectors

® Programmable zero suppression

® (Calibration signal injection

® (Qutput monitors
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Amplifier selection guide

Amplifiers

High frequency rolloff options -
Low frequency rolloff options -

DC Amplifiers

6114 6124
Channels per card/system 4/64 4/64
Amplifier type Post-amp Data-amp
Gain control Prog Prog
Gain range (dB) -99t060 0Oto60
Gain steps (dB) 01 0.1
Frequency response (Hz) DC-100k DC-10k
Phase match(°) 05 1
Input coupling DC DC
CMRR (dB) 100 120
Max input @ 0dB gain (Vpk) 10 10
Drift @ max gain (1V/°C) 25 1
BB naise (uV rms/BW) 15/100 kHz  10/100 kHz
Spectral noise 100 Hz (nV/vHz2) 60 20
Spectral noise 10 kHz (nV/Hz) 40 12
Calibration input option c €
Filter option - -
Output monitor option M M
Overload detector option - -
ICP transducer current source option 9 )
Zero suppress option Z P4
Prog AC/DC coupling option 6 -

6104-1

464
Preamp
Prog
-10t0 60
10
0.32-200k
1
AC
100
5
6/100 kHz
100

20
C
F
M

AC Amplifiers
6104-2  6201-1 6201-2

4/64 2/280r32 2/280r 32

Preamp  Acoustic  Acoustic
Prog Auto/Prag Prog
-10tc60 -12t078 121078
10 6 ]
0.32-200k 1-150k 1-150k

1 1 1
AC AC AC
100 100 100

5 5 5

3.5/100kHz 3.5/100 kHz 3.5/100 kHz

30 50 50

10 12 12

C C C

F F F

M M M

- Standard  Standard
| P P

H
L L L

The go-anywhere preamps

Rugged high impedance preamplifiers feature excellent low-
noise performance over a frequency respanse range of 0.2 Hz

to 200 kHz.
600A-SED 0 dB fixed gain
B00A-SE-10 10 dB fixed gain
600A-SE-20 20 dB fixed gain
600A-SE-30 30 dB fixed gain
600A-SE-40 40 dB fixed gain
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Precision 6000 System

SYSTEM FRIENDLY
BUFFERED 1/0s

You can add a parallel interface for
reading and writing a byte of slow digital
data. Or you can add interface cards to
read and control a variety of external
devices. At a friendly cost, of course.

Precision 6000-1-BI/0 buffered 1/0
cards let you read the state of external
lines or control them. Commands can
come from the front panel or the
computer via the Precision 6000
interface.

A variety of cards—plug-on daughter
cards—canfigure your Precision 6000 to
interface with CMOS, TTL, relay, contact
closures and other kinds of signals.

Each BI/O has provisions for eight plug-
on 4-bit interface cards, 24 1/0 lines and
four menus for reading and writing. Each
menu can read one byte and write
another.

The 1/0 connection matrix and bus
connection matrix let you hard-wire the
card to meet specific requirements.

38

Features
® Four status {read) bytes—3 formats
per status byte
8-bit display
2-digit hexadecimal display
Decimal 000-255 display
® Four control write) bytes—3 formats
per control byte
Bit programmable
2-digit hexadecimal entry
Decimal 000-255 entry
® Fight BI/O interface card locations
® 24 1/0 lines
® BI/0 interface cards

BI/O-R-CMOS? ~ CMOS receiver
{5, 12 and 15 V]
BI/0-R-TTL? TTL receiver
BI/O-R-COMP?  Comparator
receiver
BI/0-R-0PTO? Opto-isolated
receiver
BI/O-R-CONT? Receiver for
contacts
BI/0-0-CMOS? ~ CMOS driver
(5, 12 and 15 V)
BI/O-D-TTL? TTL driver
BI/O-D-OPEN?  Open collector
driver
BI/O-D-RELAY?  Relay contacts
BI/0-1-PROTO For custom
interfaces
BI/O-R/D-CMOS?  Bidirectional
CMOS interface
(5,12 and 15V

Menus
BUFFERED I/0 cG0G-1-B1/0-7
FE 1 BITS GO0Q3000 o1 BITS: 11111111
F 1 HEX G L1 HEK: FFH
FE 1 DEC: 06 L1 DEC ZE8

The 6000-1-BI/0 can have one to four
channel addresses each with one to four
menus. Each menu has fields to read
one 8-bit word and control by writing
another 8-bit word. You can delete
unneeded menus and fields. Each word
can be interpreted as an 8-bit binary
number (00000000-11111111), a 2-digit
hexadecimal number (00-FF), or a
decimal number (000-255).

/0 line and 1/0 connection matrix

Each BI/O card has 24 1/0 lines.
Twelve are labeled input, and twelve
labeled output. However, the actual
number of lines brought to the card
depends on the mainframe and its
connectors. For an MF64, for example,
you can have 16 lines with coaxial BNCs,
or 24 lines with twinaxial BNCs, multipin
or LEMO connectors.

The 12 input lines are bused across
four of the interface cards, and the 12
output lines are bused gcrass the other
four interface cards. The interface card
INPUTS/OUTPUTS is bused across the
1/0 lines to form an 1/0 connection
matrix. The appropriate cross-point con-
nection is made by a wire stitch.
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Bus connection matrix

Each interface receiver has four

outputs that must connect to the data
bus and be controlled by the bus control

Buifered 1/0s

data bus and be controlled by the bus interface card is a receiver or driver.
control lines. The menu bits correspond The bus connection matrix lets you use
to the data bits. The menu numbers wire stiiches 1o make the four data bus

correspond to the control words. And the connections and one control word

lines. Similarly, each interface receiver READ or WRITE strobe is appropriately  connection.
has four inputs that must connect to the  connected, depending on whether the
7 | [+Output Connections— | 5 3| f—Output Connections— 1 gﬁfmion
Delete Menu
Field Matrix
BIO
Logic
8 |7 —Bus Conn— |6 5 | —Bus Conn— [4|| |3 f—Bus Conn—{ |2 I3 33\‘3
_ _ _ @
Addr
Decode

6000-1-BI/0 CARD

8 | f—Input Connections— | 6

Input

4| t— Input Connections —{ | 2 I el

Bus Connection Matrix

Data Bus Menu Buffered 1/0 Interface Card I/0 Lines
01234567 T 2813 { R W R S S S
J r LY ] BIJ{D'R'CMDSZ I )

l N T A
P A S
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Switch matrix

Precision 6000 System

SYSTEM FRIENDLY
SWITCH MATRIX

Your Precision 6000 can have a

programmable patch panel for signal

_ selection or switches for circuit recon-

figuration. And you can have all this for

__ the nominal cost of a few building block

cards, instead of buying a separate

switching system.

You can make this switch matrix an integrated part of your
Precision 6000. And the cost is friendly, because the matrix
uses the Precision 6000 mainframe housing, as well as |/0
connectors, power supply, control and display. You need buy
only & few cards.

Operation is also friendly, because you use the same familiar
programming &s for the rest of your system. There's computer
control available, of course, via the interface. Cal and manitor
options, too. And your choices for matrix size are also friendly.
Just look at the selection guide.

Applications

b,
Pt

6040
In?gts Switch

S Matrix
e

Vo, V
Outlets
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Y Outlets Y

You can use this matrix for programmed signal selection. As
indicated in the setup shown, for example, you can pick any
four signals you need in whatever order you need them from
the 28 inputs.

You can also use the matrix as a programmable patch panel
or for the programmable reconfiguration of circuits for
different measurements.

Your menu

SUITCH MODULE
INS PER OLIT. OHE
INLET: "IE

INLET COMM: I 15

INS-PER-OUT. Select ONE if only one inlet is to be
connected to the outlet. Select MANY to allow more than
one inlet to be connected to the outlet.

CONFIG indicates the matrix size, inlets x outlets, &s in this
case 16 x 16. Some cards let you select size using a switch
on the card. Others provide only one configuration. See
switch matrix selection guide for specifics.

INLET lets you select the inlet number or numbers (1 to n)
1o be connected to the selected outlet.

INLET CONN displays the rear panel connector designation
on the MF64-00-1 mainframe for the selected inlet.

The outlet number corresponds 1o the channel selected, so
the outlet connector number is shown on the LED channel
display.

EO4P - 4- 55K
COHFIG: 18 ¥ 18




Precision 6000 System

Switch matrix selection guide

* Configuration is selected by a switch on the card.

Model Number Numberof  Matrix size
number ofcards connectors inlets x outlets
6010-1-SSX* 1 8 %1
6x2
5x3
4x4
6020-1-SSX* 2 16 14x2
12x4
10x6
8x8
6040-1-SSX 4 32 28 x4
6040-2-5SSX 4 32 24x8
6040-3-SSX 4 32 20x12
6040-4-SSX 4 32 16 x 16
6080-1-SSX 8 64 56 x 8
6080-2-SSX 8 64 48x 16
6080-3-SSX 8 64 40 x 24
6080-4-SSX 8 64 32x32

Specifications
® Frequency range, DC-1 MHz
® |ine configurations
—Balanced line with common shield
—Coaxial line with switched shield
® Switch type, 2 pole dry-reed relay
® Switch speed, <1 m$
® Switch isolation, >100 Mo
® Switch crosstalk, —80 dB, DC-100 kHz
® (apacitance
Across lines, b pF
Across open reed, 0.5 pF
Between inlet and ground, 25 pF max
® (ontact ratings
Voltage {switchingl, 100 Vdc max
Current {switchingl, 100 mA max
Current {carrying), 3 A max
Voltage (breakdownl, 200 Vdo
Contact resistance, 200 mo
Voltage x current, 5 W

Switch matrix

6010-1-SSX
Single card
Single model

4 Configurations
8 Connectors

6020-1-SSX

2 Cards

Single model

4 Configurations
16 Connectors

6040-7-SSX

4 Cards

4 Models with
1 Configuration
32 Connectors

6080-7-SSX

8 Cards

4 Models with
1 Configuration
64 Connectors

S
~
41n
b
= 4
V{'.'Iu.ltV
>
8in
>
8 N
3 Out /
>
161n
~
/ 16
\ Outv
6040-4
32In
o, 5
"
32
A2 Uutv
6080-4

- _ > —
5in 6In 7In
~_ N~ S~
E p 2y T v
VUUIV \ Out Out
} S ~
10In 12In in
> >
\/ 6\ \y 4 2
/ v /Dutv qutv
b ~ My
20In 241n 28In
By S .
12 8 4
Y o V /um \/ \/Dm A\
6040-3 6040-2 6040-1
S oy, S
40In 48 In 5 In
> > >
Y a4y / 16 \/ YV 8V
Out Out Out
6080-3 6080-2 6080-1

4



Customizing

Precision 6000 System

SYSTEM FRIENDLY
CUSTOMIZING

_ Add your own circuitry. Add the custom-

izing you need. Integrate it with the stan-
dard hardware building blocks of Precision

cost friendly, too.

Our modular prototyping cards provide
a removable breadboard on which you
construct your own circuitry.

This daughter card plugs onto the card,

which takes a single slot in any standard
Precision 6000 mainframe.

The card automatically receives power,
/0, control and data lines, system firm-
ware, as well as front panel and
computer control. You use the same
familiar programming.

And you do all this by adding only one
card at nominal cost.

Available features

* front panel operation or remote
computer control via standard interface

® Channels per card, 1-4

© Menus per channel, 1-3

e Fields per menu, 1-6

© Wide selection of field parameters—
toggle, 3-, 4-, 10- and 15-bit binary,
hexadecimal and other fields

e Ability to delete menus and fields

e Uses I/0 connectors on rear panel,
which can be coaxial BNC, twinaxial
BNC, 50-pin multipin or LEMO three-
position input and output connector
assemblies

e Compatible with 6000 mainframes

e System power, +15V, +20V, +5V

® Access to internal calibration and
monitor buses

e Custom EPROM optional
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______6000. It's all very system friendly. And

Two models

6000-1-PROTO for circuitry that does
not require front panel or computer
control.

6000-2-PROTQ for circuitry you want
controlled by the front panel or via the
computer interface.

You'll find the proto cards friendly to
work with. Each has a variety of printed
circuit patterns, so you can readily install
IC's and other components.

Card configuration

The 6000-2-PROTO card presents a
series of choices that can be exercised by
installing wire stitches.

FIELD

l\:ﬂ 0 1 2 3 4 5 B
F1 o @ e o 0o o o
N2 o o o o 0 0 D
U3 o6 o o o o o o

o] Q o] o [#] Q 0] o

1 2 3 4 0 1 2 3
L CHANNEL l — MODEL ID —

Configuration matrix: ‘
Wire stitches set card configuration

Your first choice is whether 1o operate
your card with 1, 2, 3 or 4 channels.
The card comes with a stitch installed in
location No. 4 for four channels. To
change to 1, 2 or 3 channels, just install
a stitch in the 1, 2, or 3 position.

In a similar way, you select the menus
and fields you wish to use or delete.
Just install the appropriate wire stitches.

Menu Template

FROTO CARD EP@@-2-FROTO-7
FIELD 1 FIELD 4
FIELD & FIELD &
FIELD 2 FIELD
Menu 1
FROTO CARD EBB@-2-FROTO-7
19 BIT 1 1822 TOGGLE 1 OFF
MAN/EXF ] 118 £@ 2 BIT 1 @
HEX 1 fulsfole 4 BIT 1 falo
Menu 2
FROTO CARD E@OG-2-FROTO- ™
1S BIT & 32,767 TOGGLE 2 a
MAMAERF 20 1@23% E2 = BIT 2 7
HEX 2 TFFF 4 BIT & 18
Menu 3
FROTO CARD ER@G-2 -FROTO-T
16 BIT 3: 32 767 TOGGLE 3 TFF
DATA ADDR & 3 BIT 3 o
DAaTa BYTE. 255 4 BIT 2 [515)

Field parameters

Three toggles. Each is a 1-bit binary
number displayed as OFF (0) or ON (1).
Menu/field: 1/4, 2/4 and 3/4.

Three 3-bit fields. Each is a 3-bit binary
number displayed as 0-7. Menu/field:

1/5, 2/5 and 3/5.

Three 4-bit fields. Each is a 4-bit binary
number displayed as 0-15. Menu/field:
1/6, 2/6 and 3/6.

One 10-bit freld. A 10-bit binary
number displayed as 0-1023. Menu/field:
171,

Two 15-bit fields. Each is a 15-bit
binary number displayed as 0-32,767.
Menu/field: 2/1 and 3/1.



Precision 6000 System

Two hex telds. Each is a 4-digit

number displayed as 0000-7FFF (15 bits).

Menu/field: 1/3 and 2/3.

Two MAN/EXP fields. Each is a
number consisting of a 10-bit mantissa,
displayed as 0-1023, and a 4-hit
exponent. The exponent is decoded as
1-0f-4 to display EO, E1, E2 and E3 for

Menu field configuration

powers of 10. Menu/field: 1/2 and 2/2.

One field pair for DATA ADDR and
DATA BYTE. The two fields work
together to provide a byte of data
expressed as 0-255 and an address field,
0-31, to select an address for data.
Menu/fields for the DATA ADDR and
DATA BYTE are 3/2 and 3/3.

Customizing

Strobes

The 6000-2-PROTO card provides the
strobes for loading data into circuits,
using an B-bit data word with B address
bits. The address bits are decoded into
four channel strobes and 27 field strobes
The user “ANDS" the field and channel
strobes to obtain the DEVICE SELECT.

Field Title Display Code Strobes Data bits used

1Al 10BIT 1 0-1023 10 bits 1/1A and 1/1B A:0-7, B: 0,1

1/2 MAN/EXP 1: 0-1023 EO 10-bit mantissa 1/2A and 1/2B A:0-7, B: 0,1
103-1023 E1 4-bitrange B: 2-5
103-1023 E2 (1-of-4)
103-1023 E3

1/3 HEX 1: 0000-7FFF 15-bits 1/3A and 1/3B A: 0-7, B:0-6

174 TOGGLE 1: OFF/ON 01 1/4 0

1/5 3BIT1; 0-7 3 bits 1/5 0-2

1/6 4BIT1: 0-16 4 bits 1/6 0-3

2/1 15 BIT 2: 0-32,767 15 bits 2/1A and 2/1B A:0-7, B:0-6

2/2 MAN/EXP 2: 0-1023 EO 10-bit mantissa 2/2A and 2/2B A:0-7, B: 0,1
103-1023 E1 4-bitrange B: 2-5
103-1023 E2 (1-0f-4)
103-1023 E3

2/3 HEX 2: 0000-7FFF 15 bits 2/3A and 2/3B A:0-7, B:0-6

2/4 TOGGLE 2: OFF/ON 0N 2/4 0

2/5 3BIT 2 0-7 3 bits 2/5 0-2

2/6 4BIT 2 0-15 4 hits 2/6 0-3

3N 15 BIT 3: 0-32,767 15 bits 3/1A and 3/1B A:0-7, B 0-6

3/2 DATA ADDR: 0-3 3/2A-3/2D

3/3 DATA BYTE: 0-255 - 0-7

3/4 TOGGLE 3: OFF/ON 0N 3/4 0

3/5 3BIT3: 0-7 3 bits 3/5 0-2

3/6 4BIT 3: 0-15 4 bits 3/6 0-3

43



Futures

Precision 6000 System

SYSTEM FRIENDLY
FUTURES

Buy what you need today. Change and
add as your future needs change. It's a
friendly matter with Precision 6000. And
cost effective, too. Meanwhile, new
building blocks continue to evolve, so
there will be more and more available in

your future.

Consider what many believe is the
most system friendly feature of all. It's
an easy matter to add new building
blocks, reconfigure and reprogram. Your
Precision 6000 can quickly update to
fulfill changing requirements.

No need to over-invest today. It's
easy to add precisely what you need in
the future. No need to buy a new main-
frame and software. The one you have
will handle changing requirements.
Just buy the new cards you need when
you need them.

That's system friendly with futures.

Call For More Information

Headquarters

Precision Filters, Inc.

240 Cherry Street

Ithaca, New York 14850
Phone 607-277-3550

Fax 607-277-4466

E-Mail: pfinfo@pfinc.com
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Introducing the Precision 27000
Signal Conditioning Wizard™

Look to the Precision 27000 for reli-
able, low-cost filtering and transducer
conditioning. Manage hundreds of
channels and a mix of sensors. You get
the filter performance that makes
Precision Filters the industry leader.
Choose 4, 6, or 8 poles; Butterworth,
Bessel or Elliptic; fixed of programma-
ble. The 27000 has the uncanny ability
to give you exactly what you want.
With its built-in automated adjust-
ments, such as DC offset correction,
the 27000 ensures superior perfor-
mance. And a built-in test, traceable to
NIST, eliminates the need for off-site
calibration, so you can concentrate on

running tests, not running to the cal lab.

jD PRECISION FILTERS, INC.

Precision Programmable Patch™
Use a GUI to manage hundreds of sig-
nal channels with simple programming.
Connect them. Change them. Test them.
The Precision Programmable Patch pro-
vides more that 150,000 cross points,
random access for your signal channels.
Choose bank switching, reed relays, or
solid state. The built-in test subsystem
provides pushbutton peace of mind.

The Precision Filters System Solutions

For over 20 years, Precision Filters has
been a global provider of signal condi-
tioning solutions. You can rely on a single
source for switching, signal conditioning,
and data acquisition. Precision Filters
offers you a complete range of instru-
mentation—products optimized to work
together to deliver high performance at
reasonable cost.

Printed in USA
PB-200/Sep. 1997



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




