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I. INTRODUCTION

The 5602 WRAIS (Basic) Interface is designed Gt
. g9 to provide an spaie
face capability with the Computer Products RTP 7480 series Wide w
’ A

Analog Input System (WRAIS) compatible with the 5602 Digital 1,0

System (DIOS). The 5602 WRAIS Interface provides a bus repeater for

the I/0 bus data and selective control lines for control of the waarg
on a single 7"x9" PC card which occupies one slot in a standard DI03

chassis.

IT. PROGRAﬁMING

Data and control transfer to the 5602 WRAIS Interface from the
Nova CPU is via the standard procedure established for the DIOS (pro-
grammed I/0, program interrupt). There are two steps to programming
the 5602 WRAIS interface. The first step consists of establishing
the device sub-address (ASR=one of 256 DIOS addresses). The second
step acccomplishes the desired control/data transfer. |

1. -Device sub-address

The device sub-address is selected by issuing a DOA AC, DIOS in-
struction. The 8 lsbs of the data transfer specifies one of 256
possible sub-addresses (0 not used, 3778 and 3768 reserved). The
WRAIS interface requires one of the 256 possible sub~addresses with
the restriction that bits 10 to i3 of the DOA word must be zeroes.

2. Busy/Done/Interrupt Testing

Testing of the Busy/Done/Interrupt logic allows the program to
test when data is available on inputs. To test the Busy/Done status

of the 5602 WRAIS interface i is first addressed with a DOA AC, DIOS.

" The status of the device may then be inputted with a DIA AC, DIOS in-

struction. Bit @ corresponds to the device"Bdsy Flag and Bit 1




corresponds to the device Done Flag.

determine when to make a data transfer.

3. Initiating a Conversion in the WRAIS
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These bits can be tested to

Generation of a Data Output Word to the WRAIS is accomplished

by issuing a DOB AC, DIOS (the device sub-address of the WRAIS inter-

face being previously established via a DOA AC, DIOS).

for the Data Output Word is as follows (ref. Computer Proéucts PM070-027)

B1Y NO.
DATA
ouTP T
FOFMAT

o= LT
COMPUTERY

'

The format

A, v 2 3 14 S Q;?Tsrw%noln |2,P3[|4]\5
ASTO |OPEN [ gge g' 1‘ “ I LA ' . .
Lol 2 22 e 2t 202t 2 2 e
} 1 ] ! 1 | } 1 } 1 1
[\ J\ w)
v " )
CHANNEL NUMBER
DETERMIMNES POLA®ITY OF CONSTANT
CURRENT SOURCE TOBE USED: ON OPEN
TRANSOUCER DETECTION.
NMEN THIS 21T =1, INDICATES THAY
THIS CHANNEL TS 70 BE CRECKED FoR
OPEN TRAWSDUCER OR FOR INPUT IMPEIDANCE.
THIS BIT OVERRIDIS THE AUTORANGE B17,
WHEN THTS B1T =4, INDTCATES THAT
AUTOR kNGXN(.ﬂ'_'} 15 7O BE PERFORMED ON
THIS CHANNEL,IN WHICH CASE, TWO DATA
TNPUTS WILL BE EXECUTED WHEN DAYA
15 READY. ONE INPUT TRANSFERS DATA
AND THE OTHER TRANSFERS GAIN INFORMATION
K l
i
r———k-—.—_“ * “ .
12 13 1. 15 GAIN . FULL SCALE IMPUT VOLTAGE
o o © | ve \ $i0.24 ¥
[} [o] [ o | | MR
o o0 1 2 ! + 256V
o 1+ o o 4 ! t 28V
[e] i o 1 8 t + ¢aomV
o 1 | o 16 ! t 320 mV
(o] | | | 32 : * 1o mV
| o o o ¢t i t+ so mV
i o o 1 128 i * s0mV
| o | o 256 * 20mV
| o ! I 512 | t omVv
' 1 0 [o) 1024 5 t smV¥
| 1] O 1 2049 \ a5V

Data Output Format
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The generation of the Data Output initiates a conversiuay,

selected channel input and gain setting of the WRAIS.

4. Initiating a Data Input from the WRAIS

Once conversion is completed within the WRAIS; data is Y -
TN

for transfer to the Nova. The data available is contained i,, Y e

16 bit words which may be inputted by issuing a DIB AC, DIOH

device sub-address being previously established). The formgu,
TNaxe
data words is as follows (ref. Computer Products PM070-027),

8IT NoO. Fy ' 2 3 14 S 6 1T B9 ;10112 443 4y
FIRST 1 i I I T f ¥ | ] I I | | T RN
DATA M58 DATA
- | ] | L0 1 | ] ! ] ] 1 NN
° INPUT T T L 1 T L D
' WORD \ e e )
. FORMAT v 5

DATA, TWUO'S COMPLEMENT SIGN EXTENDED, RIGHT JUSTIF1ED

BIT NO. g : 2 3 4 : 5 6 | 1 8 9 ,lo W2 Jua |i
SECOND PYE 2l
DATA 2° 2" 2°¢ Z 2 2 2 2 2° 2
NPT : L__.J__ | _L_.L.,.Jr_ S Vol (o o Vo
WoRD I ~—
FORMAT CHANNEL NUMBER GAIN

. &+ AUTORANGE OFF
i I = AUTORANGE ON

NOTE | THE FIRST DATA INPUT BXECUTED AFTER THE EXECUTION
e OF A DATA QUTPUT TRANSI RS THE DIGITIZED DATA
; VALUL 72 THE COMPUTER. 1F A SECOND DATA INPUT 15
‘ ) EXECUTED PRIOK TOTHE NEXT DATA OUTPUT, THE SECOND
\ DATA IMPUT TRANSFEMS THE GAIN AND CNANMEL HUMBLR
INFORMATION TO THE FOMPUTE W, THE TWO WORD TRANSFERS
AZE ULED WHEN AUTOL ANGING, HOWEVER THE SECOND WORD
TRANGFER NEED MOT WL EXECUTED IF NOT DESLIRED, . .

THE "3RIAAT FOM THE SECOND DATA INPUT WORD 1S THE SAME
AD FOR YTHE DATA CUTPUT WORD WHEN AUTORANGING
THEREFORE, THE GALN NEELD NOT BE MERGEU WITH THE CHANNEL

[ NUMBER AND STORED BACK IN MEMON'Y, INSTEAD,THE

) COMPLETE SECOND DATA INPUT WORD CAN SIMPLY BE STORED
IN PUACE OF THE PREV IOUS CHANNEL NUMBER AND GAIN
WITH NO MERGING REQUIRED.. vo. .

Data Input Format

B e 2
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5. initiating Conversion via Program Interrupt

An interrupt request from the 5602 WRAIS interface within the
DIOS is similar to one from other standard Nova peripherals. Data 5
is connected as the mask bit for DIOS. Interrupts from the DIOS may
be enabled or disabled via MSKO AC. If interrupts are to be used
from the DIOS, its INTPIN and INTPOUT must be connected to the in-
terrupt priority chain in the normal manner. The INTA instruction
returns the DIOS address.

The interrupt service routine for the DIOS can further identify
the interrupting sub-device by issuing DIC AC, DIOS which returns
" the address of the highest priority device requesting an interrupt.

This instruction also loads this address into the address select

- register (ASR).

The device priority interrupt structure is also programmable
within the DIOS. Device 3778 and DOB AC, DIOS is analogous to MSKO
in the implementation of sixteen levels of programmable priority in-
terrupts among DIOS devices. The interrupt priority chain in the
DIOS is -analogous to the priority chain among CPU devices. Data 9 is

() fixed as the sub-mask bit for the WRAIS Interface.

Initiating an'interrubt from the 5602 WRAIS interface, with
BUSY/DONE/INTERRUPT logic may be dane by i§suing a start pulse to the
sub-device via NIOS DIOS or DOBS AC, DIOS (the ASR being previously
established for the WRAIS interface with a DOA AC, DIOS). The start
pulse clears DONE/INTERRUPT and sets BUSY in the device. If an Out-
put Data Word is issued to the WRAIS, initiating a conversion, the
WRAIS will return a control line (TESTR). which indicates that the
conversion is complete and data is available. If BUSY is set the TESTR

control line will set DONE and reset BUSY (additional TESTR pulses

Crm o aen e b oYY m— N . ar e . - e — -
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do not affect the status of BUSY/DONE). If the device interrupt
_disablé is reset, the device interrupt flop is set at the end of the
next instruction. The device interrupt flop generates an interrupt
request to the DIOS CPU interface control card and, if the DIOS
%nterrupt disable flag is reset, geherates an interrupt request to
the CPU.

6. Instruction Summary -

DOA AC, DIOS: Load the contents of AC bits 8-15 into the

address select register (ASR).
0 78 15

ADDRESS

DIA AC, DIOS: Read Status.of device selected by ASR
01 8 15 .

ADDRESS

' ’ lcontents of ASR
l device done
L*.~.M__.device busy

DIB AC, DIOS: Read.Dlakta.lnpui..from WRAIS (ref previous figure).

The first DIB AC, DIOS retrieves data while the second gets channel
‘  and gain setting.
DIC AC, DIOS: Read status.of interrupting devige; also load

address of interrupting device into ASR.

.. : Q1 8 15"

ADDRESS \

I~in’cerru;_:a’cing device address
——— device done
~—-—————device busy

DOB AC, DIOS: Initiate conversion.in WRALS, transfer chanoel
number and gain_information.in. AC_to . WRALS (ref. -previous figqure Data
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Output format) (if dev=3778 bits 0-15 is sixteen level priority in-
terrupt mask).

START PULSE, DIOS: Sets BUSY/resets DONE/INTERRUPT in selected
device.

CLEAR PULSE, DIOS: Clears BUSY/DONE/INTERRUPT in selected device.

Note that a general purpose interrupt routine may issue DIA AC, DIOS
first to save ASR before issuing DIC AC, DIOS. It can be restored

-after servicing the interrupting device with the DOA AC, DIOS.

III. HARDWARE DESCRIPTION
The 5602 WRAIS Interface (basic) is contained on a single. 7"x9"
printéd circuit card which plugs into a standard DIOS chassis. The
5602 WRAIS Interface has an etched PC connector on each end. One
end connects to the DIOS Interface Bus on the backpanel. Connection
from the WRAIS Interface to the WRAIS is made at the other end of
the card (via cable which connects from P2 50 pin etched PC connector
on the WRAIS Interface to slot 1 of the WRAIS).
The 5602 WRAIS Interface provides the capability of interfacing
the WRAIS with the DIOS. The device selectioﬁ of the WRAIS is set
up for device 318 on the RTP interface card in the WRAIS (as selected
by SW1l to SWe6 of card in slot 4a).
Circuitry and logic provided oﬁ the_cafd consists of
(1) I/0 Bus repeater for DATAZ - DATA 15 (bidirectional)
(2) Control lines (IORST, WAIS INPUT, WAIS OUTPUT) to WRAIS
- (3) Selection for WAIS device 31g
(4) Input circuitry to receive end of conversion (TESTR) from
WRAIS

(5) Standard BUSY/DONE/INTERRUPT logic

(6) Card address selection logic (AS2 to AS5 must be f#'s).

© en e e e e = 8 T—— =T



IV. 5602 WRAIS INSTALLATION WIRING INSTRUCTIONS

*DIOS interrupt priority chain with highest=closest to chassis

céntrol card
SIGNAL

ZINTPIN
ZINTPOUT

*Sub-device address
is via GND connection to
for this device)

SIGNAL

AJP

AJl

AJ6

AJ7

(AJ2,AJ3,AJ4,AJ5 do

*Connect cable from

WRAIS slot 1.

CHASSIS BACKPLANE PIN

25
26

selection - allocation of 1 of 256 addresses

address jumper (GND corresponds to a hit=l

CHASSIS BACKPLANE PIN

86
85
92
91

not apply)

WRAIS interface P2 (50 pin connector) to

5602 WRAIS Interface - P2 Pin Allocation

SIGNAL

GROUND

TESTR

WAIS DVS32
WALS DVS16
WAIS DVS8
WAIS DVS4
WAIS DVS2
WAIS DVS1

WAIS IORST

WAIS OUTPUT DATA
WAIS COM OUT
WAIS INPUT DATA

PIN

A thru Y

(RTP I/O SLOT 1)

10%,128,201,228

e g e

109

110
111
112
113
114
115

116
117
118
119

P e
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2 207

3 208

4 , 209

5 210

DA4 6 211

DAS 7 212

DL6 8 213

DA7 9 . 214

DA ' ' 10 . 215

DAO 11 : 216

| DALO0 _ 12 217
| ' DALL 13 . 218
| . DALZ2 14 219
‘ DAL3 _ ' 15 220
DA14 , 16 o221

O DALS 17 222

Cable Length 5'

]
1}

® REFERENCES
Schematic: 001-000482 DIG I/O WRALS Interface
Diagnostic: 'WRAIS Interface Test

095-000150 Binary Tape
096-000119 Program Listing

WRAIS System Test
095-000151 Binary Tane
096-000120 Program Listing

a—— L2t i S . R



