
IBM PCIYI IAT Compatible
Multifunction Analog and Digital Boards

FEATURES
RTI-800 Analog Input and Digital UO Board

15 Analog Input Channels (Expandable to 3Zl
Software Prograrnmable Gain 1, 10, 1OO and 500
12-Bit 25g,s A/D (Optional 8 and 12ps Vercions)
Throughputs up to 71,000 Sample/Second
Three A/D Trigger Modes Including External Trigger
8 Digital Input and 8 Digital output channels
3 Counter/Timer Channels

RTI-815 Muhifunstion Analog InpuUOutput and Digital
l/O Board

(Same Features as RTI-800 and Includesl
2 Analog Output Channels
12-Bit Resolution

GENERAL
Supports DMA, Polled Status and Interrupt

Operation
Compatible to l8M PCD(T/ATI or 100% Compatibles
Optional Screw Termination Panels - ACISSS

TYPICAL APPLICATIONS
ElestronicTest
Ouality Assurance
MachineControl
Analytical Data Acquisition

The digital VO is broughr our on a sep.uare connector aod
contains 8 digital inputs and 8 digital outputs. f, seunssg/tim61
device is uscd to geoerare a pacer clock for A.ID triggers and can
bc set up for evest couqring, frequency measurements, timc
proportiooal outpurs, or single pulse outputs. This provides two
channels of frequency measuremeats to lO0kHz or tfucc chanqcls
for evcnt counting or pulse train outputs.

There are six intemrpt lines (jumper selectable) to select from
which are used by the PC to indicate an end of conversioa.
Several modes of A.lD operarion are possible, since the RTI-8OO/815
qsng:in5 the hardware nccessary to support Dircct lVlemory
Access (D.!tA), Polled Starus, or Iarernrpt Operariou.

The RTI-800/815 maps into the VO che.nel address scrucrure
as 15 cossccutive bytes, addressable in any unoccupicd l&byte
boundary via a DIP switch. The board contains a dc/dc converter
and is powered from the PC's + 5V supply. It installs in one of
the long slots in the PC expansion bus.

Process Control
Data Logging
Instrumontation

GENEML DESCRIPTION
Thc RTI-800 and RTI-815, IBM-compatible membcrs of the
RTI@ Iotcrfacc fa.urily, are multifi.rnctioo analog and digiral
VO boards that plug iqto ooe of the crpansion slots in the IBM
PC/J(T/AT. Thcir functions include analog input, aadog output
(RTI-815 only) digitd VO aad tims 1st116d functiohs.

Thc boards providc dau acquisition for 16 singlc-erided or 8
dilfcrcqdal channcls with optional cxpansion to 32 siaglc eaded
or 16 diffcrcntial chanocls. Thc i.ostnrmcutation amplificr is
software sclcctable for gains of l, 10, lfi) and 50O which incrcases
the dyuemic input rangc for a varicty of input signals. Q66lining
this with a sample-hold cirsuit aad a 12-bit AID convcrter, rhe
dau acquisition section feanrres +0.02o/o eccuracy and l2-bit
resolution with conversion times of either 8, 12 or 25ps (dcpcnding
ou option). The RTI'-815 provides nro aaalog outpur channets
consisting of nro l2-bit D/A convertcrs.

RTI ir r re3irtcrcd tredeme* of Andog Dcviccs, hc.
rIBM PCICT/AT is e tadco:rl of latcrutiooel Busilcs Mechincr
Corpoatioa

Informalion furnirhed by Analog Oevlccs is betieved to be accurata
and raliable. Hour,ever, no rerponribility ir asumed by Analog Devicar
for is ure; nor for any infringementr of patenu or oth€r righr of third
paniet which may rerult from itl use. No licenrs is grantcd by implica
tion or othcrwirc under any patsnt or p.t€n! righa of Analog Devices.
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ANALOG INPUT

Number of Input Channels

AnalogResolution
A/DRanges

Lincariry
DiffetcotialN

15 Single-Ended, 8 Differential or 32 Single-Ended,
16 Differential Using MUX Expansion
12 Bits (,1096 Counts)
Oto l0V; -t 5V; -t- 10V

25ps
12ps
8ps
t 0.02% of Full-Scale Range (10\D
+ 0.03% of Full-Scde Range (1V)
-r 0.12% of Full-Scale Range (100m$
+ 0. 25% of Full-Scale Range (20mV)

+ I/2LSB
-r ILSBmax

Insmrmentation Amplifier Gain Ranges l, 10, 100, 500V4/ (Sofrware Sclecuble)
A./D C,onvcrsion Time (Convcrter Only)

RTI-8CIandRTI-815
RTI-80G'A and RTI-8 I 5-A
RTI-8OGFandRTI-815-F

Mcasuremeot Accuracy

CommonModeRejection(CMR) 80dB

ANALOG OLrrPUr (RTr-81 5 ONLD
NumberofOutputChanaels 2
OutputVoltageRanges Oto + lOV, + lOV @2mA
D/AResolurion l2Bits1+0956ouots;
AnalogOutputAccuracy +0.02o/o
DiffercntidNoolinearity + lLSBmax

DIGITALVO
DigitalUO

Input/Output Confi guration

8-Bit Digital Input Port and 8-Bit Digital Output Port, Polarity Invened
for Solid-Sute Relay Subsystem Compatibility (Active Low)
TTLCompatible

TIME.RELATED DIGITAL VO
NumbcrofCounter/TimerChannels 3
Modcs ofopcrarion EventCounting, Frequency Measurencnt, Pulse Output,

Time Proportional Outputs
EvcntCouoting

Marimr"nCountRate l00kHz
Renge 65,531(16Bits)

Frequcicy Measurement
FrequencyRange Oto lfl)kHz
Gate Time lps to 655.35 s (Programmable)
Rcsolution l6Bits

Pulsc Output (Single Puls€)
hdscRange 2ps to 655.35 s (Programmable)
Rcsolution 16 Bits

Timc Proportiond Outpus
DutyCyclcRangp Oto 10ff/o
PcriodRange lpsto655.35 s@rogrammable)

TioeBascAccuracy +0.01%
Input/OutputConfiguration TTl-Compatible

A/DPACERCLOCK
NumbcrofChannds
Usc
Rcsolution
PcriodRsngp

I
Time-Based Triggering for A/D Conversions
5 Decades of l5-Bit Resolution
3psto655.35 s

POWER
PowetConsumption +sv@l.lA

Spccifice$or subicct to changc without noticr.



AIYALOG INPUT FEATTJRES
The standard version of the RTI-800/815 has two CMOS input
multiplexen. Together, these multiplexers have analog input
capabilities for 16 chrnnels of single-ended inpus, 16 channels
of pseudo-differential inputs, or 8 chanaels of differential inputs
(jrrmper-selecuble). Vith ttre addition of two user-installed
multiplexers (Multiplexer Expansion Kit, Analog Devices p/1.{
OAl0), the user has the option of doubling the input chrnngt
capacity ofthc RTI-800/815 to 32 sfinnns[s of single-ended or
pscudo-differential inputs, or 16 channels of differeotial inputs.

The RTI-800/815 contains a software programmable instrumen-
tation amplifier that is used to provide low-level andog ioput
signals with g3in settings of l, 10, l(X), or 500. ID the + 10V A/
D range thesc four gain scttings dlow accurate measurement of
input signds in the range of = l0V, + lV, * lfl)mV, t20mV,
respcctively. In the 0 to + lOV A,/D range these four gain senings
allow accuratc mcasurcment of input signals in the range of 0 to
+ l0V, 0 to + lV, 0 to + lfl)mV, 0 to +20mV, respecdvely. In
the + 5V A,/D range these four gain settings allow accurate
measurement of input signals in the range of = 5V, t sfi)mv,
i50EV, t l0mV, respectively.

Thc board contains a l2-bit AID converter. This convefter can
be configured to receive analog input voltages within the range
of 0 to + l0V, - 5V ro + 5V, or - lOV to + lOV (unipolar or
bipolar, iumper-selectable). Thc digital codc selecrion of the A,/
D converter is iumper-selecable as straight binary or two's
complement. The resolution is twclve bits (4096 counts), providing
an LSB valuc of 4.88mV when in the -r lOV range, 2.,t4mV'
wheu in either the 0 to + lOV and + 5V range (assuming a gain
sclection of l).

Table I proents a listing of the different signd ranges (bipolar
mode), LSB values, and potential sample throughput for the
four gain selections.

SampleThroughput
Geh SigD.lR.lgc LSBValue 800/8f5 &Xt A/8f5-A &XLF/8fS-F

I t lOV 4.88mV 32.2WIz 55.5kHz 7t.4}*.lz
l0 + lV 488pV 32.2kHz 50kHz 50kHz

100 * l00mV 48.8pmV 25kl1z 25kIIz ZskIJz
500 +20mV 9.76p.\ tz.lkHz t25l<Itz l2.5kHz

Ta b I e l. Ta b I e of S i g n a I R a ng es/LS B Va I u es per G a i n Setti n g

ANALOG OUTPUT FEATT RES (RTr-Srs ONLY)
In addition to the dau acquisition channels of the RTI-815, thc
board contains two iadependent chennels ofanalog output voltrge,
Each output channel has its own l2-bit DiA converter. These
two channels can bc individua[y set to output a voltage crirhin
the range of 0 to + lOV (unipolar sening, selected by jumperingl
or - lOV to + lOV (bipolar sening, selected by iumpering).
The D/A code selection is jumper-selecuble as straight binary
or two's complement. The resolution is rwelve bit's (,m96 counts),
with an oulput senling dme of 20ps for full-scale step changes.
The l2-bit resolurion grovides least signifrcant bit values of
4.88mV on the t lOV range, 2.44mY in the 0 to + lOV range.

DIGITAL INPUT/OUTPUT FEATI,JRES
The RTI-800i815 also provides an 8-bit (eight-channcl) non-latch.
ing parallel digitd input port and an 8-bit latching parauel digital
oulput port. Both ports are TTl-compatible. The digital output
pon has the logic of its individual output channels inverted for
compatibility with a solid-state relay VO subsystem such as the
Opto 22. Each output channel is capable of siaking up to 8mA
(useful for applications such as driving a relay).

TIME.REIJ\TED DIGITAL VO FEATURES
For time-related digital I/O applications, a Counter/Timer chip
providcs the RTI-800/815 with three independcnt lGbit channels
that can be used for such counter/timer functions as event coun :ngt
frequency measurement, single pulse output, and time propor-
tional output. Each channel has its own iDdividual source input,
output, and gate input. In addition, the Counter/Timcr chip
provides a dedicated ,l-bit programmable frequency output
channel.

-3-
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Appendix A

Connector Pin Assignments

This appendix provides the connector pin assignments and the signal
descriptions of the Jl and12 connectors on qhe RTI-800/815 board.

DTGTTAL UO CONNECTOR (J1)
Connector Jl is used for digital VO and time-related digital I/O connec-
tions. Table A-1 lists the digital VO pin assignments and signal descriptions
of the Jl connector on the RTI-800/815 board.

A-1

Table A-1. Connector Jl Pln Assignments

Pln Functlon

ACl58$3
Scrcw
Term. *

4C158$10
Panel *

D8.16
ilodule
ch. #

D8.24
Module
ch. #

D8.24
Screw
Term. #

I

J

5
7
9

l l
13
15
t7
t9
2 l

23
25

+ 5 V
DigitalOuput0
Digital OuFut I
DgitalOuput2
Dgital Ouput3
Digital Ouqrt4
Digital Oufit 5
Digital Output 6
Digital OuputT
Digial Common
C/T Input0

9TGate0
C/T OutDut 0

I

3
5
7
9

1 l
l3
l5
t7
t9
2 l
23
25

N/AI
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
DIG GNDTB2
n{o rt2
GATEO TB2
OUT0 TB2

N/A
0
I
2
3
4
5
6
1

N/A
N/A
N/A
N/A

N/A

!I**,
;l
:l
J I

. I Q u a d 2

;l
N/A
N/A
N/A
N/A

N/A

I

2

5

4

5
6
I

8
N/A
N/A
N/A
N/A



Connector Pin Assignments

rN/A =NcApflicable.
?N/C=Not Cormccad.

Table A-1. Connector Jl Pln Asslgnments (cont.)

Pln Funcdon

ACl5893
Sc]gU
Term. I

ACl58$10
Panelt

D&l6
ilodule
ch.*

D&24
Module
ch.*

D8.24
Screw
Term. #

27
29
31
33
2
4
6
8

10
12
t4
l6
l8
20
22
24
26
28

3{)
32
v

C/TIryut 1
C/TGate I

CnOuFut I
DgialCommon
N/Cc

Digital InFtO

Digiallngt I

DigitalIryrt2

Digtal Input 3

Digial Input4

Digital lnput5

DigitatLput6

DigitallryrtT

DigialCoomon

C/Ilryut2
CltGadgz
C/Totryut2
C/TFrcquency
OuFut
Di$alOommon
DigiulConmon
DigtalCmmqr

27
29
31
33
2
4
6
8

10
t2
14
l6
l8
20
22
24
26
28

30
32
v

INI TB2
GATEI TB3
OUTI TB3
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
DIGGNDTBI
IN2 TB3
CATE2 TB3
OUT2 TB3
FOUT TBI

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
8
9

l0
l l

. 1 2

l3
l4
t5
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

8
9

l0
l l

N/A
N/A
N/A
N/A
N/A

Quad 3

Quad 4

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
9

l0
l l

t2
l3
l4
l5
16
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

NOTE



#gnnectsr Pim As**mntmeffits

ANALOG yO CONNECTOR (J2)
Connector J2 is used for analog input connections on the RTI-800/815 and
analog output connections on the RTI-815. The pin assignments and signal
descriptions of the J2 connector are listed in Table A-2.

Table A-2. Connector J2 Pln Asslgnments

Pln Funstlon Pln Functlon

I Analog Common 26 Analos Inilt 27 0nput I I llw)
, Analog Common 27 Analoe InDut 12 flnDut4 Low)
3 Analog Input 0 0nnt0 Hignt) 2E Analos Input 2E (Irput 12 Low)
4 Analos InDut 16 OnDut 8 Hisfr) 29 AnaloelnDut 13 flnoutS Low)
5 Analoslnout I finout I Hish) 30 Analog Input 29 0nput 13 Low)
6 Analog Input 17 (krput 9. High) 3 l Analos InDut 14 (krout 6 Low)
7 Analoe IrDut 2 dnDut 2 Hish) Analog lrput 30 Onput 14 Low)
8 Analos Input 18 (Input l0 Hish) 33 Analog Irput 15 (krput 7 L,ow)
9 AnaloslnDut3 Onout 3 Hish) v Analos InDut 3l (InDut 15 l.ow)

l0 Analoc Innrt 19 0nout ll Hish) 35 Analog Input Sense2
n Analos InDut 4 0nDut 4 Histr) 36 Analos Common
t2 Analog kput 20 0nput 12 Hieh) 37 Analog Common
l3 Analos hDut 5 Onilt 5 Hidr) 38 Analog Common
l4 Analog Input 2l (Input 13 Hish) 39 Analos OutDut 0
l5 Analos lnDut 6 flnput 6 Hish) & Analoc OutDut I
l 6 Analos InNt 22 dnout 14 Hish) 4 l Analog Output Sense 0
r7 Analog InDut 7 0nput 7 Hish) 42 Analos OutDut Sense I
l 8 Analoc InDw 23 Onptrt 15 Hish) 43 Analos OutDut Common
t9 Analog lrput 8 (Inpt 0 tow) 4 Analos OutDut Common
m Analoc lrDut 24 flnout 8 lnw) 45 DigitalCommon
2 l Analos InDut9 0nrut I Low) 46 DgitalCommon
22 Analog Input 25 0nput 9 Low) 47 Exrcmal Convert Command
23 Analos tult l0 ftrpnt 2[ow) 48 Extcmal Trieeer
24 Analos lnilt 26 0nDrrt l0 Low) 49 Extemal Clock
25 Analog lrput 1l (InDut 3lrw) 50 Disital Common
NOTE
tAll text wittrin parcnttresas in this table rpfen o differcntid input channels.
2Refercnce all analog input applications to pin 35.

A-3


