Helios Series

R§-232

Helios Plus

Helios |

Performance

The Helios Series of Data Acquisition Front
Ends add high performiance measurement
capabiiity to any computer, from lap-top to
mainframe.

The Hefios Series, composed of Helios-| (2289A)
and the more powerful Helios Plus {2287A) gives
your compuier the power to read:

* Voltage ® Strain * Temperature
* Frequency *® Pressure * Speed
@ Flow

*® and more

The Helios Data Acquisition Hardware and -
Software Series gives you an immadiate, cogi
effective way to meetyour data acquisition goals.
With a wide selection of 1O options and software
packages, you tan tailor your data acquisition
system to fit your application.

Helios-1 (2289A)

Helios-1 is a data acquisition and control sub-
system that combines measurement accuracy,
axtelient noise immunity, and exceptional con-
figuration flexibility in a rugged package.

Helios Plus (2287A)

Helios Plus offers ali the features of Helios- as
well as spedial features for autonomous scan-
ning, data buffering and alarm checking. Meas-
urementspeedisfastertco—upto 1000 channels
per second.

Helios Software

A wide range of general purpose and applica-
tion specific software gets your data acquisition
system up and running in hours, not weeks.
Created specifically for Helios, the Helios Logger
package takes full advantage of aill Helios’ fea-
tures. Orchoose from such industry standards as

- Labtech Notebook™ from Laberatory Tachnolo-

gies, CIM-PAC™ from Action instruments, Haliog
Toolbox and many others.

A Wide Range of Measurements

Choose your sensor type. Thermocouples,
RTDs, strain gages, pressure, tlow, contact cio-
sure, frequency, voltage, current, speed, or resis-
tance. The modular architecture of Helios lets
you configure your system with ali the sensors
you want without paying extra for the anes you
don't want. It also provides user-defined tables
for unusual sensors.

The conversion roufines resident in Helios
makes your system more cost-effective and effi-
cient. Because you do not have to develop rou-
tines for the engineeting units conversions, sofi-
ware development is reduced saving you both
time and money. And with Melios to take care of
those tasks, the hostcomputer is free to do other
tasks, improving the-systeny's real-time perfor-
mance. : .

These proprietary conversion algorithms, opti-
mized for Helios hardware, are efficientand very
accurate. It is diffictlt to match this performance
with & host computer running similar routines.

-Choose accuracy: You can addthe -161 ‘High
Accuracy A/D optionto Helios- or Helios Plus, for
extreme accuracy and high isolation in low-level
measurements, Thisis especially important when
making thermocouple measurements where high
common-mode voltages are prasent.

Choose speed: With Helios Plus, the -185 Fast
A/D option makes measurements at 1000 read-
ings per second In burst mode and 7G readings
per second gontinuous throughput, The overall
accuracy of the -165 is unmatched by compa-
rable instruments cperating at these speeds:




. With Helios Plus, you can combine the -165 with

the -161 High Acturacy A/D, o give you precise
measurements and fastmeasurementsin asingle
ingtrument.
~ Choose your output type: Analog and binary
outputs to conirol valves, motors, relays, annun-
~ ciators, alarms and set-point controfiers. Manipu-
late these outputs with simple assignment com-
- mands from the host computerto control yourtast
| OF-Process.

-PC Application Soﬁ:ware

The fiexibility of. Fiuke's versatite set of hard-
ware offerings, combined with a seiection of soft-
ware packages, helps you preciseiy maich sys-
tem capabilities to your application requirements.

Labtech Notebook™ is 4 flexible data acquisi-
tion package for researchapplications. listrigger-

ing and seanning functions, incombinationwith a
cormprehensive set of analysis tools, make ifideal -

when you require fewer channels and intensive
mathematical reduction.

Helios Toolbox for BASIC. Programmers, a

“sat of software utilities, speeds sofiware develop-
ment in aimost any apptication. Take advaniage
of these programming shortcuts when you need
the top performance only custom software can
deiiver, - )
- CHM-PAC™ is a highly capabie monitoring and
conirol package, weli-suited to data acquisition in
a mariufacturing or engineering environment. lts
real ime amimated graphics, networking, and
poweriul event processor make it éasy to custfom-
ize to large or small applications.

Helios Logger combines your PC with either
Helios-| (2289A) or Helios Plus (2287A) to create
a powerful data acquisition system. Because
Hetfios Logger offers full access to 2287A func-
fionality, such as high speed measurements,
interval scanning, and limit checking, Helios Log-
ger is the package of cholce when the power of
Helios Pius (2287 A} is required.

Other general purpose data acquisition soft-

. ware packages as well as those for specialized
applications are available for the Helios Serles.

See page 212 for a full deseription of sofi-
ware information.

Enhance System Performance with -

Helios Plus (2287A)

Forhigher performance or remote data acquisi-
tion systems, consider the benefits of Helios Plus.

Acquire data rapidly using the Fast A/D Opticn
{2287A-185}, The 2287A-165may be operatedin
a high throughput “continucus mode” or in a burst
mode.

Higher continuous throughput. Each 2287 A-
165 normaily provides readings to the host com-
puter at continuous throughput of up to 70 reaé
ings per second.

BurstMode gives you 1000 readings persecond,
With the external triggering capability several
2287A-185 AD Converters will freeze their data

buffers for muitiple measurement snapshots. To -

get just the data you need you specify the amaount
of pre- and post-frigger data to be capiured on
each A/D. With the addition of -a 2287A-265
Memory Expansion Option, each A/D can store
up o 79,500 readings for later retrieval.

. Automatic sensor scanning, data buffering
and alarm detection make Helios Plus ideal for
applications that require more local intelligance.

- With this added intelligence your host computer

will have more time for operator interaction, data
anaiysis, and report generation. Helios Plus can
scheduie its own measurement scans, buffer

" data, and check for alarms, Since memory is

battery backed, you can be sure that Helios Plus

-wili save your latest readings.

-RemotefMobile Data Acquisition =

Applications

. The rugged design’ of Helios Pius -combined

with the inteiligence o attomatically take meas-
urements, check for -glarms, buffer data, then

provide them cn request, makes it ideally suited

for remote-site data acquisition. Measurement
data may be sent io the iocal printer port, provid-
ing data o on-site operators.

Optional dc powered Helios. The 2287A/AA
and 2280A/AA are designed for mobile testing
and remote data gathering at sites that lack iine

nower. Both are powered fromeithera 12V dcor -
. 24V dc supply {8-18 or 21-28V do respectively)

and have an extended operating range to +70°C.

. Helios Series /O Options

Hetlios Seriss mainframes and extender chas-
sis use a “card cage” architecture that provides
superior configurabillty: because both channel
count and channe! type are easily adjusted to
match your appiication needs. If a new VO typeis
neegead, just slide the appropriate option in the
nextopen slotand secure with fwo captive screws,
Configuration and control of these optionsis easy
using any of the available software packages.

The “card cags” architecture provides six siots
per mainframe or extender chassis for /O op-
tions, When analog input options are included,
one of the six siots must contain an A-to-D con-
verter {2289A-161 0r2287A-165), The highacou-
racy A-to-D converter {2289A-161} controls one
fo five 20 channe! “scanner” options for up to 100

. ¢channels per mainframe or extender chassis.

Each {ast A-to-D converter (2287 A-165) handles

. inputs directly with a built-in 20 channet scanner.

Digital input options each handle 20 channels for
up to 120 channels per mainframe or extender
chassis. Total sysiem capacity is as high as 1500
channels when extender chassis are used.

Information regarding 228X 10O Options is on
page 209 in this catalog.

Mainframe Specifications

Mainframe Capacity: 6 option siots

2289A System Capacity: 1500 channels
2287A Bystem Capacity: -161 A/D: 1000 chan-
neis; -165 A/D: BOO single-ended, 400 differential
Ambient Temperature: O;::eraimg, O°C to 65°C;
storage, -40°C 10 70°C

Relative Humidity (without condensation) o°C
¢ 25°CT <95%,; 25°C 10 40°C: <75%; 40°C 1o
50°C: «<45%

Altitude: Non-operating, 12km (40, OOGft) oper-
ating, 3 km (10,000 ft}

Shock and Vibration: Meets Mi
Class 5, Style F Stanhdard-

Safety: Designed to comply with ANSIISA-582,
CSA Bulietin 556B, IEC 348, IEC-1010, and UL
1244

Power: AC: 90V to 132V, 180V.10 284V, 47 Hzio
440 Hz; DC: 12V or 24V (optional). 40 walls
maximum (5¢ watis maximum dc power}
Weight: 8.5 kg {18.7 Ip) without options .
Size: 2380me439cme3590mD{937
inHx17.25InWx 14.13in D); B {withoutfest) =
2z2.2cm (8.751n)

L-T-28800C,

2287A Scan Buffer (Non-Volatile)

- Data Capacity (Readings)
Channels Per Scan Readings
1 12,360
5 27,500
10 32,000
20 35,900

interface Specifications

Type: Asynchronous, either RS-2320 orBS-422
Connector: 25-pin male

RS8-232C Signals (pin): Shield {1), transmitted
data {2}, received data {3), request to send (4),
clear ic send (5), data set ready (6), ground (7),
received line signal detector (8}, secondary re-
ceived fine signal detector (12), secondary re-

“nuestto send (19}, data terminal ready (20}, ring

indicator (22)

Reguired RS-232C Signais: Pms 2,3 7. &l
other lines are passively asseried

Required RS-422 Signais: Transmit+, trans-
mit-, received+, received-, common, shiekd
Baud Rate: 110, 300, 600, 1260, 2400, 4800,
9600, 18200, switch selectable

. Data Format: 7. or 8 data bits, 1 or 2 stop bits,

switch selectable

Parity: Odd, even or none, switch seleciabie
Muiti-Drop Capability: Available via RS-422.
Ten Helios mainframes can be addressed by a
host through a singie RS-422 port.

See page 208 for a description of all 228X.1/O
options.




Helios Series

Data Acquisition

Measurement Accuracy
Accuracy (£% input toffset)

DC Volis .
A/D Option Range | Resolution’ 80 Days (15°C to 35°C) | 1 Year (15°C t0 35°C) | 1 Year {-20°C to 70°C)
-161 A/D 64 mV 0.5/0.6 uV +0,0068% £7 uv +0.01% +8 uv +0.03% 5 uV
#512mV 4.2/5.0 uy +0.005% £30 pV +0,01% £40 gV £0.03% 350 UV
8V 61/73 1V £0.005% £700 uV +0:01% 2800 v +0.03% +900 pV
164V 0.5/0.6 mv +3.009% £3 mV +0,02% +4 mV +0.08% =5 mV
-165 AD 64 mv 2pv +0.02% $25 uV +0,03% +25 pv +0,06% 60 v
Conginucus Mode +512 mv 1B uv +0.,02% 100 pv +0.03% +100 uv - +0.06% £140 V'
Differential Input 8V 0.268 mv +0.02% 1.2 mV +0,08% 1.2 mV " +0.06% £1.5mY
+10.5V 0.32 mv +0.02% £1.7 mV +0,03% 1.7 mV +0.06% +2.0 mV
-165 A/D 64 mvV 2uV . 20.02% £35 pv +0.03% 35 v +0.06% £70 uv.
Burst Mode 512 mv 16 uv +0.02% £150 v +(.03% 150 pV +0.06% 190 uV
Differential input +BY 0.25'mV +0,02% £1.7mvV +0.03% £1.7 mV . +0.06% 2.0 mv
+10.5Y 032 mV +0.02% 2.2 mV +0.08% 12.2 mV +0.08% 2.5 mV
~165 A/D 64 mV 2uv +0.02% 35 v +0.08% £35 pV +0.06% 70 1V
Continuous Mode +512 mv 16 pv +0.02% 150 gV +0.03% 180 pV +0.06%£190 1V
Single-ended Input +8Y 0.25 mv +0.02% £1.2 mv +0.03% 1.2 mV  10.06% £1.5 mv
: 08V 0.32 mvV +.02% £1.7 mV +0.03% £1.7 mV #0.06% 2.0 mV
-165 AID 64 my 2uv +0.02% +45 pV +0.03% =45 pV +0,06% 80 3V
Burst Mode. 512 mV 16 1V +0.02% 200 gV +£0.08% £200 pV +0.06% 240 IV
Single-ended Input 18V .25 mvV C#0,02% £1.7 mV +0.03% 1.7 mV £0.06% 2.0 mV
+10.5V 0.32 mV +0.02%. 2.2 mV +0.08% 2.2 mV +0.06% 2.5 mV
DC Current
-161AD 164 mA 0.5/0.6 uA | £0.28% 34 pA +0.25% 5 pA +0.30% %6 uA
-165 A/D? +64 mA 2 HA i #0.30% 12 pA T #0.80% £15 pA +0.35% 18 pA
LAC Volts _ )
181 AID 5.40 250V ac® | a1y ] £1.0% 20.1Y | #10%201V [ £1.6%202V
Fesistance .
-161 A/D, <163, -177 2580 2.0/2.4 mQ +0.0142% 5.7 mey +0.02% 10 m& +0.04% +13 mQ
20480 16/18 mQ +0.0137% +38 mO* - £0.02% 250 mf) 10.04% 260 m2
64 kQ 500/600 mQ +0,085% 1.2 mO? +0,06% +1.8 mQ +0,10% £2.4 mQ
<161 A/D, ~162, -164 AL 0.5/0.6 mQ +0.02% 17 mQ +0,03% 8 m) +0.06% =10 mQ
~174, -176 5120 4.2/5.0 m2 +0.02% +30 mQ2 " %0.08% +40 m{} +0.06% 60 mQ
-165 A/D, -184, -174 640 2m0 #0.035% 125 mQ +0,05% 330 mQ +0.10% 60 MO
-176 {continuous) 5120 16 ma - +0:085% £100 mL) +0.05% 100 mQ +0,10% £140 mQ
t 161 A/D reselution. for (50/60-Hz) o
? Using 852 +:0.25% stunt mounted on screw terminals
2 18°C to 28°C operating temperature
4
46 Hz to 450 Hz Strain Measurement’
Analog Ouiput Accuracy rasol 90 Days
T e i 20°C 3
a0 Days ' 1 Year 1 Year ) ype solution {20°C to 30°C)
Current or Voltage Output Resolution 15°C 1o 35°C 15°C 10 35°C «20°C to +710°C -161 AR
ot oy Full Bridge 0.25ue +0.05% +2 pe
piton - o 112 Sridge 05 e 20.05% +13 e
Transducer Excitation Module 1/4 Bridge 0.5 pe £0.05% 28
Current Excitation +0.02% 10.08% +0.05% ) - i TEORE
Voltage Excitation +0.03% +0.04% +0.05% ;‘3;]5 ;fgs o »
S ull Bridge 10ue +0.1% +6 e
O et Oulp % of R 25mVors 0. 1% 0.29% $0.4% V2Brage 20 +0.1% 16 pe
naiog Output % of Range B mVorépA +0.7% Tl e 1/4-Bridge 2.0 ue! +0.1% £330 ue

! 181 and -165 cover full iseful range of gage
2 Use with options -162, 164, -174, -176

2 Use with options -164, -174, ~176

+ With 4V excitation



Helios Series

Therm‘ocou ples (+°C}

Measured Temperature {°C)

[ 90 Days15°éto'35°c i

i Resolution: 0.5°Con A, 8, B, and C types; G. teCond, K L., and T types

2 Continuous Mode only. For burst mode acouracy add 1.0°Cto A, 8, B, and C types: Add 8.

9 For 28 gauge thermocouple wire

RTD Performance wi-161, 153, 177 Options

FCioJ K E T, and N types

TRTD Class Weasured Temperature 1 Resotution Acturacy? Repeatahilitﬁ
i
385 DIN, 392, user-defined 200 to +150 0.008°C - 10.08°C° +0.03°C
4-wire, high reselution +150 to +428 0.008°C +3.13°C - +0.04°C
288 DN, 392, user-defined +200 to +800°C 0.05°C +0.25°C +0.14°C
A-wire, high temperature
"1 385 TIN, 392, user-defined -200 to +800°C C.05°C +0,007°C? +0.001°C°
3-wire, accurate )
485 DIN, 392, user-dafined -200 to +600°C 0.05°C +1.97°C7 +1.97°C7
3-wire, isvlaied ’ ‘
106 Cu, 4-wire % 510 +150°C 0.06°C 10.28°C 10.16°C —
F10Q Gu, 3-wire accurate !1 -T510 +180°C 1 0.1°C +0.085°C5 +0,008°C#
100 Cu, 3-wire isolated i =75 to +150°C ] 0.1°C 18.2°C7 +18.2°C7 __1
" RTD Performance w/-161, 162, -164, -174, 176 Qptions
[RTD Class Measured Temperature 1 Resolution | Accuracy® ] Repeatability i
385 DIN -200 to 600°C | ootc 102°C | 0.08°C J
[ 100 Cu [ 7510150°C | ofC Hec | 302C |
BT Performance w/~165, -164, -174, <176 Options
FHT’D Ciass 1 wMeasured Temperature l Resolution L Accuracy® 1' Repeatability
L ‘ 200 to 125°C [ ooaec | t04C +0.4°C
385 DIN, 392 & user-defined 155G 1p B00°C ; £.04°C £0.54°C #0.1°C

7 Folal instrument acCufacy,

18°C to 28°C, 90 days, (£°C)
5 £0.06°C +(probe conformity), with ice-point initialization

§ Add, per ohm lead resistance, to 4-wire specs
7 Add to 3-wire accurate specs

[Type & Usable Range (°C) i 1Yoar 15°Ct035°C |- 1 Year 20°C1070°C ]
L | | de1ap | -tesam: | -161AD 465 AMD? | -161AD | -165 AD? |
J NBS 1 -100 to -25 I 04 .41 0.5 116 \ 0.8 046 |
(200 to 760) | 2510 760 © 0.35 0.95 04 W | oor 204 |
13 DIN 400 to -25 05 113 0.56 117 i 0.9 2.5
(-200 to 900) -25 10 900 04 0.9 045 098 | 07 2.04
K NBS Do 900 04 1.2 0.48 1.38 07 2.83
(225 10 1350) 4900 o 1350 052 1.5 0.65 1.7 1.3 38
T NBS 4001675 0.58 15 0.65 138 | 14 3.0 |
(230 to 400} +75 to 150 0.35 0.85 0.3¢ 100 07 2.05
' +150 10 400 L 03 6.85 0.84 08 .08 1.9
1T DIN " 010200 I cas 1.04 0.53 107 | 08 23 -
(-200 tc 600) +200 to 500 | om7 0.82 0.41 0.85 0.7 181 .
E NBS 100 to -25 ‘1 047 | 1t 0.54 115 08 2.4
{-250 fo 838) l 25 40 750 . 0.3 0.88 0.33 0.94 0.8 1893
| 4750 to 810 l cas | 088 0.4 0.94 0.8 1.93
N° NBS l -100 to 150 i 0.6 17 07 175 - 14 39
| {-200 to 400) +150 to 400 | o4 147 0.44 12 0.7 2.55 -
TR NBS' +250 to 450 0.8 3.0 1.0 3.0 13 70 |
(010 1787) +45010 1767 08 | 2.71 68 276 - 14 6.3 -
5 NBS '
(010 1767) © 4200t 1767 0.97 3.26 SRR 33 1.6 77
B NBS +600 10 BOO 14 4.3 R 43 18 10.3
(200 to 1820) +800 to 1820 0.95 a4 |14 3.42 1.3 8.12
C HOos +200 to 1000 - 057 1.86 0.66 2.0 0.94 4.43
{0 to 2315) +1000-10 2000 0.9 3.0 12 3.35 21 74
1 +2000 to 2315 1.3 44 17 4.55 2.9 10.4




Helios Series

‘Ordering ljii__f'r_m_atinn[ |

Models

. 2287A Halios Plus Mainframe

2289A Helios:| Mainframe
22BTAJAA {12V Power;
22B9AIAL (12V Power)
2281A Extender Chassis
22810A Helios-| (inc -181, -162 & -175)
228114 Helios Pius (inc -185.& -175)
Included with Instrument

One-year product warranty, fine cord, systems
manual, 2281A operator manual and serial iink
cable. With 228 1A-431 installed; instruction sheet
and power cord.
Options o

See page 209 for descriptions of 228X 1/0
options for the Helios Series. .

Accessories (Also see Section 19) .
Y1703 RS-232C Null Modem Cable, 4m
Y1705 RS-232C Null Modem Cable; 30 em
Y1707 RS-232C Standard Cable, 2m
- Y1708 RS-232C Standard Cable, 10m
Y2044 24° Rack Slide and 8" Rack Mount Kit
Y2045 8" Aack Mount Kit o
Y2047 Serial Link 3-Way Adapter

Manuals

2281A Cperator* (PN 855688}

2287A Service (PN 865324)

2287A System Vol 1 & 2 {PN 865205)
#-2287A System Vol 1 (PN 873798)

22BTA System Vol 2 {PN 885186)

2289A Systern (PN 794788)

22894 Application Software (PN 819862)
2289A Service (PN 834382)

2288A-901 Toolbox (PN 819854)

*No charge with purchase of unit

Customer Support Services
See Section 20.

Factory Warranty
One-year product warranty.

- Helios Series /0 Option Selection Guide

Measurement /O Modute Connector Channeis M::r cé:izziesis

Thermocouples -161 and -162 -175 20 100

Thermocouples -155 175 20 100
'/DC voltages -151 anc -162 175 or -176 20 160

DC Voitages -165 -1750r-176 20 DE or 40 8 120 DE PR-240 88

BC Current -181 and ~162 -171 20 108

DC Current. -188 -17g 20 120

AC Voltages -161 and ~162 -180 WACand 10 DC 50 AC and 50 DC

RTCs - ~181 and -183 -177 20 10

-181 and -162 ' .

HiDs and -164 -176 and 174 20 40

RTDs -165 and -164 -176 and -174 20 60

Resistance -- -181 and -163 -7 20 100

Resistance -165 and ~164 »176 and.-174 20 60

-181 and -182 ’
Resistance  and -164 «178 and -174 20 40
. -161 and -162

Strain Gage and -154 -176 and -174 20 40

Strain Gage -165 and -164. 176 and -174 20 &0

Frequency/ :

Event Counting -167 Inchuded 8 30

Status Input ~168 -179 20 120

Binary Input -168 -17¢ - 1 8

BCD input -168 -i79 . 5 36

Status Quiput -168 ~169 20 120

Aralog Output - “170 Included 4 . 24

* Raquired: 8Q shunt ot each terminal pair, Fluke PN 641449,
Nota on configuration: Each 228X Mainframe
One A/D option is required in each chassis us
evary /O module except the -161, -167, and «17
~161. No scannets are used with the - 165 A/D.

chassis or exiender chassis has capacity for up i¢ 6 I/O modulas.

ed to measure analog inputs. A connector aption s required for

0. Up to 5 «162 scanners may reside in a single chassis with g '_

See page 209 for com;ia}ete description of 228X /O options.

Aee




228X 1/O Options

The 228X Series of /O options give you & wide
range of choices, for a data acquisition system
tafiored to your needs. Altoptions are designedio
be interchangeable among the 29858, 2286A,
2087 A, 2286A mainframes and 2281 A Extender
Chassis. Precision engineering at both the maod-
ule and the sysiem leval ensures & data acqiisi-
fion system that is both accurate and retiable.

228X Series /0 Option Compatibility

‘Each option is designed fof easy instaliation,
allowing quick setup and reconfiguration.” Op-
tions siide easily into access slots in the main-
frame ant are secured with two captive screws.
‘Removable connector modules make sensor in-
stafiation and replacement hassie-free.

Menu-prompied configuration and control
makes day-to-day use of your Fluke data acqui-
sition sysiem just as convenient. Usingthe instri-
mentfront-panel or sofiware user-interface, each
IO option is easily configured ‘and operated.
Without handling complex switch banks oF jump-
ars, your system becomes an adaptabie tool for
your data acguisition needs.

I;ption | Description | 2e81A 72855 | 2086A | 2287A% | 2080A% | 2281 oA | 22811A™ | - Note
@xx-mo “T"AGV & DGV Input Connector . N . . . . p
|} 228XX-161 A-to-D Converter Card * .. i . . | . # . 2 |
" [228%x-162 T Thermoccouple/DCV Scanner . P . . 1 v # . 1 5|
228XX-163 RTD/ORms Scanner/Excliation ° . . . . I . s
1228XX-164 . RTD/Ohms/Strain Excitation . . . . . L] . .5 i
1 22BXX-167 Counter/Totalizer T e e . 0 e
2280A-167/AA | Counter/Totalizer . ST e~ U = 7
228XX-168 Digltal/Status inpuyOutput . . . ° . ! . e 8 |
L"ZESX)M 59 Status Cutput Connectar * . . . . . . 5 9
228XX-170 Analag Qutput Card/Connector: . — . . * . . E g
2283XX-171 Gurrent Input Conngclor . » « . . o . ! 1
22BXX-174 Transducer Excitation Connecior . . v : . . ° ® t <
228XX-175 Tharmagouple/DCV Connector d . ® ¢ . # 1
228XX-176 DC Voltage input Connectar . . . i . . . . p
208XX-177 |TD/Ohms Gonnector . . . . . . . 11
228XX-179 Digital/Status Connecior . . . . . . . 12
2281 A-402 Connacting Cable 14 L — — —_ — — — _—
2281 A-403 Connector-Pair for 402 14 o = — e o i _
| 2281A-431 Power Supply for 2281A(s) 15 — — e — — o —
2287A-165 Fast A/D Converier . — - . — — # ! -
2DBTA-RE5 | Fast A/D Memory Expansion 6 - — 18 - — 16 | 17 |

Notas: Alf options are customer-instaliable except where noted.

» Compatible.
# One includied with mainframe.
1 Beanner Option -162 requirad.

20ng rgq_uired if Option -162, 163, or -164 is in that mainframe.
2 Conneédtor Option ~160, 171, 178, or -176 is required.

. 4 Connector Option -177 s required.

5 Connector Option -174 and Opiion _162 with -175 (or -176) aiso requiréd

& Inciudes connector.
7 Gonnector Option -178 is required,

8 Option -179 required for inputs, Option -169 required for outputs.

g Lised with Option -168 oniy.
10 Used with Option -164 only.
11 Used with Option -163 onfy.
12 Lised with Option ~188 or -167/AA only.

13 RS-232C Irtertace I included with the 22874, 2289A, 22810A and 22811A.
14 A one-meter cable with conpectors is included, Ordar only when longer cable Is nesded, Corneciors come acsembied on cabie when beth ordered.
13 Only nesdsd for very large systems or very remote 2281As,

18 Only one 265 Option per -165 Option.
17 Install on -165 Qption




