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1.0 Scoee

This document describes the functional characteristics of the IFX/7902 logic module
contained in the TELEFILE T328l1 Disk Controller. The module is designed to supply
interface functions between the controller's internal processor and the 7902 modules

" which comprise the controller interface to the Xerox Sigma I/O processor.

1.1 DEFINITION OF TERMS

In the following description the terms “"processor™, "IOP" and “"CPU®™ are used as
follows: ‘ )
gro'cessor - refers to the mic:oproces-édr function described in Reference 2.2 -
I0P - refers to the input/output prccesso'r function of the Xeros Sigma computer
CPU - refers to the Xerox Sigma computer - )

2.0 APPLICABLE REFERENCE DOCUMENTS

2.1 SS-600-0064-1A /' Telefile Model T328l1 Disk Controller Product Specification
2.2 Ss-600-0050-1A“ Microprocessor Control Board Product Specification

2.3 SS-600-0056-1A" Disk Drive Interface Product Specification

2.4 SS-600-0052-1a Quad Port Data Buffer Product Specification

2.5 SS-600-0057-1A— T7902 Product Specification :

2.6 XDS 900973D XDS SIGMA Computer Systems Interface Design Manual

2.7 ss-soo-oos4-1a\/ Data Encoder/Decoder Product Specification

3.0 GENERAL

The IFX/7902 module interfaces to other components of the T3281 controller as shown
in Figure 3-1. The module communicates with and i% controlled by the processor
function described in Reference 2.2. It provides an adapter function between the
7902 modules (Reference 2.5) and the processor and data buffer (Reference 2.4)
functions. The IFX module and the two 7902 modules comprise the controller interface
to the Xerox Sigma series I/O processor (IOP).

~ The IFX module provides the following functions:

a. control of data transmission between the 7902 and the data buffer;

b. registers to hold STH, TDV, AIO and operational status bytes required by the
I/0 processor;

c. device selection and status response on I/0 instructions generated by the Xerox
CPU; .

d. monitoring of 7902 status by the processor;

e. monitoring by the processor of the order byte received from the IOP during
order-out service connections; :

£. control by the processor of interrupt and order-in calls sent to the IOP;

g. attention interrupt store; :

‘h. device interrupt modifier bit store;

i. release interrupt mark store.

This document includes dats and information which is considered proprismsryto | SIZE | CODE IDENT NO. | SPEC. NO.

Telefite Computer Products, Inc. Reproduction, duplication, disciosuse or dis-
semination, in whole or in part, to others than representatives of the United sm’:s

Government shall not be made without prior written authorization of Telefile A 81360 S$§-~600-~0058~1A

Computer Products. inc. Notwithstanding the foregoing, use -
mation in whole or in part for m"&umt"& mm.humy
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The processor micro code will set up most status and control functions at the 7902
interface. However, there are some functions required during the execution of 1/0
instructions generated by the CPU in which the timing requirements are too restric-
tive to allow any involvement of the processor in their execution. In these cases,
the IFX hardware will handle these functions. The operation of the IFX for various
1/0 commands or functions is described briefly in the following. -

3.1 DEVICE SELECTION--I/0 INSTRUCTIONS

Input/Output instructions SIO, TIO, HIO and TDV all address discrete devices which
must be selected in order to return status to provide proper condition code (see .
3.8) and status response to the IOP, The selection function and response is accom-
plished by the IFX hardware in order to provide minimal IOP bandwidth usage by 1/0
instructions. " :

The controller processor, when the controller is not busy, may be selecting devices
in order to obtain status, or for operational purposes in the case of in-line
diagnostics, disk back up on tape, etc. The potential conflict of the processor
and the IOP will be resolved in the following way: .

a. the processor, if it is selecting devices for any purpose when the controller
is not busy executing orders received from the I0P, will set one of two control
bits indicating the device interface functions are busy in a "monitoring” or .
"operating"” mode (see Reference 2.7, Section 3.14.5).

b. an I/0 instruction received when the *"monitoring" bit is set will cause the
following events:

1. a SUSPEND signal will be issued to the processors temporarily stopping its
operation;

2. any device tag function established by the processor will be inhibited;

3. the device addressed by the I/0 instruction will be selected, status returned
to generate proper condition code bits (see 3.8) and status byte;

4. the tag function inhibit will be removed;

5. the SUSPEND signal will be removed from the processor allowing it to resume
running. .

c. an I/0 instruction received when the "operating” bit is set will be rejected.
The condition codes returned will indicate that “SIO may not be accepted” or
»controller busy with other device"™ as applicable. The STH status (see 4.4)
returned will indicate controller is “operationally" busy (bit 7 will be set).

3.2 START 1/0--SIO

When an SIO is received from the IOP, the device will be selected as described in
3.1, its status monitored, and if proper, the SI10 will be accepted. The 7902 will
go busy and automatically execute an order-out service call. The 7902 "busy" status
and "order received" status may be monitored by the processor as described in 4.2,
The processor must, in executing its idle program, monitor this status frequently in
order not to delay the start of order execution. -

SI_ZE CODE IDENT NO. | SPEC. NO.
A 51360 §5-600-0058-1A

SCALE " |REV. . SHEET 6 OF

TF-800-0023-2A A




A 4

(‘  oOnce begun, execution of the order will continue until:

,a. a COUNT DONE or UNUSUAL END (IOP HALT) is received from the IOP (see 4.2);

2p. a HALT I/0 instruction is received addressing the device on which the order is
being executed; ,

1¢c. an I/O RESET occurs, Or ) -

4d. an error is detected in the order execution.

For cases 1 and 4, the processor will initiate an order-in service connection (see
9.7). As a result of the order-in connection, the 7902 will go not busy or another
order will be chained. For the jatter case, the order-out service connection will
be accomplished automatically by the 7902 and the "order received" status (see 4.2)
set. .

Cases 2 and 3 are described in other paragraphs.
3.3 TEST 1/0--TIO

The TIO instruction is used by the Xerox software to provide information necessary
to determine the current status of the device, controller, and IOP, The device is
selected as described in 3.1 and condition code bits CCl and CC2 (see 3.8) and the
STH status byte (4.4) are returned by the IFX. No operations are initiated or ter-
minated by this instruction and no processor action is required.

3.4 HALT I/0--HIO

and initialize the IFX/7902 jnterface. When the controller is busy, only an HIO
addressing the device for which the order is being executed will be accepted. 1In
this case, the operation will be aborted, the device released from reserve, any
device interrupt enables (see 4.13) for the device will be cleared, the 7902 will
go not busy and the processor will be interrupted.

(’ The HIO instruction is used to provide an unconditional halt to current operation

If an HIO is accepted when the controller is not busy the addressed device will be
released from reserve, and any device interrupt enables (see 4.13) will be cleared
but the processor will not be interrupted.

3.5 TEST DEVICE--TDV

The TDV instruction will be used to return a status byte depicting the condition of
the device and controller during or following the operation initiated by the most
recent SIO. The device is selected as described in 3.1 and condition code bits and
status returned (see 4.5). The TDV will not affect the state of the IFX, no opera-
tion is initiated or terminated by it and no processor action is required.

5
’ , SIZE | CODE IDENT NO. | SPEC. NO.
A 51360 S5-600-0058-1A
SCALE REV. SHEET 7 OF
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‘l' 3.6 ACKNOWLEDGE 1/0 INTERRUPT--AIO

byte, condition code bits,

3.7 /0 RESET

when an 1/0 RESET function

3.8 CONDITION CODE BITS ccl, cc2

Condition code bits CCl and CC2 are
describe the general status of the

device, control state of
the 7902.
1/0 instruction.

The condition code response for 1/0

4.0 IFX BLOCK DIAGRAM

4.1 PROCESSOR INTERFACE
which is described in Reference 2.2.

Processor Data Bus

e —————————————

4.1.1

data bus BIVBO through BIVB7.

Current sink:
Leakage:

J

|

isreceived,
~ reserve, all interrupt enables are cleared and
processor will be interrupted as described for an HIO.

addressed I/0 device and controller.
and 7902 hardware generate these bits based on status signals
the IFX and addres
No action by the processor

The block diagram for the IFX is shown in Figure 4-1.
functional blocks are described in the following.

pata and commands will be transferred between the proces
The module will present a

The AIO instruction is used to acknowledge an input/output interrupt and to identify
the I/0 subsystem causing the interrupt.
itself but the processor must set-up the AIO status
an order in service call (see 4.7) or set-up
issuing a device interrupt call (see 4.13).

No processor action is required on the AIO
(see 4.6) bit O prior to issuing
AIO status and device address prior to
when an AIO is accepted, the AIO status

and device address are returned to the IOP and the enable
f£lag for the specific (device) interrupt is cleared automatically by IFX hardware.

all resexved devices are released from
the 7902 and IFX are reset. The

returned to the IOP on 1/0 instructions to
The IFX
from the addressed

s recognition and control signals in
is required in generating these bits for any

i{nstruction is shown in Table 3-1,

The characteristics of its

Control of the IFX/7902 module is accomplished by the processor via its 1/0 interface

It is assumed in the following description

that the reader has a basic knowledge of the processor 1/0.

sor and IFX via the bilateral
maximum load to the bus of:

one TTL unit load maximum
one TTL driver leakage load maximum

SIZE | CODE IDENT NO. SPEC. NO.
A 51360 $S-600-0058-1A
SCALE REV. SHEET 8 OF
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P 1/0
\. Instruction cCl cc2 . Significance
SI10 o -0 1/0 address recognized and SIO
accepted.
o 1 I1/0 address recognized, SI0 not
accepted.
1l 0 Not applicable.
1 - I/0 address not recognized.
HI1O0 o o 1/0 address recognized and device
not "busy” when halt occurred.
(1] 1l . 1/0 address recognized and device
“busy” when halt occurred.
1 0 HIO not accepted; controller
*busy™ with device other than one
addressed.
1l 1 1/0 address not recognized.
TIiO o 0 /0 address recognized and SIO
can currently be accepted.’
0 1l 1/0 address recognized, but SIO
‘ cannot be currently accepted.
(b l (o] Not applicable.
1 1l 1/0 address not recognized.
TDV 0 o 1/0 address recognized.
o 1 pDevice controller in test mode.
1 (1] Controller busy with a device
other than one addressed.
1 1 1/0 address not recognized.
Al0 0 1] Normal interrupt recognition.
o b § Unusual condition*, interrupt
( condition, or controller is
switched to a test mode.
1 N ) Not applicable.
1 1 No interrupt recognition.
]
J An unusual condition is one in which the Seek timeout error,
‘ unusual end, or transmission error storage elements were set
in the previous operation.
| SI'ZE CODE IDENT NO. | SPEC. NO.
Table 3-1. Condition Codes for 1/0 A 51360 . §5~600-0058-1A
instructions
SCALE REV. SHEET» 9 OF
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The IFX interface to the processor data bus is accomplished by transceiver circuits.
The driver portion of the transceiver will be enabled only when the address block
assigned to the module appears on the processor I/O address bus and an input opera-
tion is being executed. .

Control signals BLB-1, BMCLK-0, BSC-0 and BWC-0 will be used by the IFX to enable
and time commands and data transfer from/to the processor:

BLB-1 Interface vector left bank select. Enables module/processor 1/0
functions when high. :
BMCLK-0 Processor master clock signal used to time data output and
_address changes. .
BSC-0, BWC-0 Control signals which determine processor input or output as per:
" BSC-0 BWC-0
0 X No IFX I/0 Function
1 0 pata output on bus by processor
1 1l Data input on bus to processor

4.1.2 Address Decoder

The address decoder receives and stores inputs from the processor interface vector
address bus BIVADO through BIVAD7. The contents of the bus are latched into the
decoder on the trailing edge of the master clock BMCLK-0. The contents of the
jatches, in combination with control signals BLB-1, BMCLK-0, BSC-0 and BWC-0, are
decoded to:

a. Enable the transceiver drivers for any data input function with interface vector
address 120g through 157g.

b. Produce register clocks or control functions for data output instructions with
interface vector addresses of 120g through 157g (left bank). The clocks or
control pulses will be produced during the low portion of the processor master
clock BMCLK-0 duty cycle. .

The address decoder will be implemented with high speed Schottky logic in order to
maintain minimum propagation delays. A summary of interface vector address assign-
ments for the IFX module is shown in Table 4-1.

S!ZE CODE IDENT NO. | SPEC. NO.
A 51360 SS-600-0058-1A
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,; ADDRESS | BANK BIT FUNCTION COMMENT
FIELD
120 0 DATA IFX STATUS
(50) 1 IN SEE 4.2 -
. 2 INTERRUPT PENDING READ ONLY
3 COUNT DONE -
4 UNUSUAL END
5 PARITY ERROR
6 ORDER RECEIVED
7 BUSY
121 0+7 ORDER BYTE READ ONLY
(51) SEE 4.3
122 0+7 s10, TI0, HIO STATUS READ ONLY
(52) SEE 4.4 (TABLE 4-2)
123 0-+7 TDV STATUS BIDIRECT IONAL
(53) .SEE 4,5 (TABLE 4-3)
124 0+7 A0 STATUS BIDIRECTIONAL
(54) SEE 4.6 (TABLE 4-4)
A 125 0+7 OPERATIONAL STATUS BIDIRECTIONAL
@ (55) (ORDER IN) SEE 4.7
> 126 0+7 BYTE COUNTER - I0OP READ ONLY
(56) LOWER BYTE SEE §.8.4
127 0+7 BYTE COUNTER - 10P READ ONLY
(57) UPPER BYTE SEE 4.8.5
130 0+7 DATA CONTROL BIDIRECTIONAL
(58) (10P DATA TRANSFER) SEE 4.8.5
131 0+7 MODIFIER BITS 'READ ONLY
(59) DEVICES 0+7 SEE 4.9.1
132 0-+7 MODIFIER BITS READ ONLY
(5A) ‘| DEVICES 8+E SEE 4.9.1
133 0+7 SET BIT STORE BIDIRECTIONAL
_ (58). SEE L.12.1
'131; 0+7 RESET BIT STORE BIDIRECTIONAL
(569) SEE 4.12.2°
135 0-+7 BIT STORE CONTENTS READ ONLY
(. (50) (DEVICE INTERRUPT FLAGS) SEE b.13.1
’ Table Aol IF ] Si2zE | CODE IDENT NO. | SPEC. NO.
able &4-1.- X Interface Vector 4 -
Address Assignment A 51360 $S-600-0058-1A
1/3 SCALE REV. SHEET 12 OF
TF-800-0023-2A A
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BIT
ADDRESS | BANK | r.eip ~FUNCTION COMMENT
136 L . 047 INTERRUPT CALL BIDIRECTIONAL
(5E) . (DEVICE INTERRUPT) SEE 4.13.2
137 L 0-+7 CONTROL (RELEASE INTER- BIDIRECTIONAL
(5F) : RUPT ,DEVICE SELECT,ETC.) SEE 4,1
140 L 0 DUAL ADDRESS MODE READ ONLY .
(60) 1 DISK CONTROLLER LSB DEVICE LOGICAL
~ 2 o : ADDRESS FROM 10P
3 CONTROLLER ADDRESS LSB SEE 4.15 .
b7 DEVICE ADDRESS
14 L 0-+6 0 BIDIRECT LONAL
(61) 7 7902 ONLINE 7902 OFFLINE CONTROL
SEE 4,17
142 (62) L 07 10P DATA A BYTE BIDIRECTIONAL
143 (63) | - L 0+7 10P DATA B BYTE TEST DATA
- SEE 4.18.1
144 (64) L 0~+7 10P DATA C BYTE
145 (65) L 07 10P DATA D BYTE
146 L 0+7 1OP DATA ALL BYTES
(66) (A, B, C, D)
147 L 0 SI10 BIDIRECTIONAL
(67) 1 H10
2 Al0 TEST CONTROL
3 FS 1/0 FUNCTIONS
h ASC SEE 4.18.2
5 TI0
3 TOV
7 1ORST (1/0 RESET)
150 L 0 EDXL BIDIRECTIONAL
(68) 1 EDX2 A
"2 STEP TEST CONTROL
3 PHASE CLOCK 10P TIMING
b 1ERR SEE 4.18.2
5 ES
.6 ED
¥ 7 RSA
SIZE | CODE IDENT NO. | SPEC. NO.
Table 4-1. IFX Interface Vector | 4 - -
Address Assignment A 51360 $5-600~0058-1A
23 SCALE REV. SHEET 13 OF
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‘ BIT
( ADDRESS | BANK | o ioip . FUNCTION COMMENT
151 L’ 0 READ ONLY
(69) . 1 cc1 (DOR) - _
2 cc2 (10R) TEST CONTROL
z 7902/10P CONTROL
5
6
7
152 L 07 FUNCTION RESPONSE LINES | READ ONLY
(6A) FRXO-+FRX7 SEE 4.18.2
>
J
SIZE | CODE IDENT NO. | SPEC. NO.
Table 4-1. IFX Interface Vector / “hO0= -
Address Asslgnment A 5‘360 $5-600~0058-1A
3/3 SCALE REV. SHEET 14 OF
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Bit

0

@

4.2 IFX STATUS BYTE--INTERFACE VECTOR 120g

The processor may monitor ‘status of the IFX/7902 intei:face to fhe IOP via input func-
tions utilizing interface vector address 120 octal (left bank). The bit significance
of the status byte returned to the processor is described in the following:

Function

DATA. When true, indicates that data transfers may be accomplished.
See bit 1. .

IN. Indicates direction of data transfers between the 7902 and IOP.
Bits O and 1 define IPX/7902 operating modes per:

Bit Mode
0l

00 oOorder out
0l Oxder in
10 Data out
11 pata in

INTERRUPT PENDING. Set if an interrupt is pending (issued, but not
acknowledged by an ATO instruction). '

COUNT DONE. Set by the IOP via a terminal order when it has receiveé
or transmitted all data bytes for the current order. Bit also may be
set by the processor (see 4.7).

UNUSUAL END. Set by the IOP via a terminal order if an abnormal
condition has been detected in the operation for the current order.
Bit is set by the processor (see 4.7) if any error condition is
detected in execution of an order as described in Section 4.3.2 of
Reference 2.1.

PARITY ERROR. Bit is set if parity error is detected in any data
transmission between the IOP and IFX/7902.

ORDER RECEIVED. Bit is set when an order byte is received from the
IOP during an order out service connection. The bit may be reset by
the processor (see 4.8.5). P

BUSY. Bit is -set when an SIO has been accepted and indicates that
the controller may process orders. Bit will be reset by a terminal
order appended to an order-in service connection in which unusual

'end is set or order chaining is not required, by an HIO or 1/0 RESET.

SIZE | CODE IDENTND. | SPEC. NO.
A 51360 §5-600-0058-1A
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4.3 ORDER BYTE--INTERFACE VECTOR 121g

The order byte acquired automatically by the 7902 as i result of acceptance of an
SI0 or command chaining may be monitored by the processor via input functions
utilizing interface vector address 121 octal (left bank). The order codes represented

~ by this byte are described in Section 4.2 of Reference 2.1, -

4.4 SsI0, TIO, HIO STATUS--INTERFACE VECTOR 122g

The status byte returned to the IOP or s10, TIO, or HIO instructions is described in
Table 4-2. The byte is not controlled directly by the processor but may be monitored
by input functions utilizing interface vector address 122 octal (left bank). The
bits of the byte are generated by condition signals returned from the selected device
during the execution of the instruction by the IOP and by state signals from the 7902
(i.e., bits 0, 4, 5, 6) and IFX.

4.5 TDV STATUS BYTE--INTERFACE VECTOR 123g

The TDV status byte function consists of a register which may be loaded and monitored
by the processor via input/output functions utilizing interface vector address 123
octal (left bank). The register outputs supply the TDV status byte described in
Section 4.4.2 of Reference 2.1. Bit significance of the status byte for the T3281
controller is shown in Table 4-3. The TDV byte will reflect controller status that
was a result of the last order executed by the controller. The byte is cleared on
acceptance of an SIO, by an HIO or 1/0 RESET. , ‘

4.6 AIO STATUS BYTE--INTERFACE VECTOR 124g

The AIO status byte function consists of a register which may be loaded and monitored
by the processor via input/output functions utilizing interface vector address 124
octal (left bank). AIO status will be posted by the processor prior to issuing a
device interrupt call CIL (see 4.13). Bit O reflects conditions that were a result
of the last order and will be set up prior to issuing an order-in call (see 4.7) at

' the termination of the order. Bit significance of the AIO status byte is shown in

Table 4-4. The byte is cleared on acceptance of an SIO, by an H1O0, AIO or I/0 RESET,

The various interrupts initiated by either the ICGP or the controller (device inter-
rupts) are described in Section 4.5.2 of Reference 2.1.

4.7 OPERATIONAL STATUS BYTE--INTERFACE VECTOR 125g

The IFX will issue an order-in service call and generate an operational status byte
which is returned to the IOP during an order-in service connection to depict the
conditions at the termination of the order operation. The processor will set four
bits of this status via an output function with interface vector address 125 octal
(left bank). The bit significance of this data is: :

J

SIZE | CODE IDENT NO. | SPEC. NO.
A 51360 §5-600-0058-1A
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BIT
POSITION

FUNCTION

VALUE

MEANING

0

5,6

Interrupt Pending

Device Condition

Mode

Unusual End

Controller Condft!on

Processor Busy

00
01
10

n

00
01
10
1R

Set If interrupt Is pending
lissued, but not acknowledged
by an AlO instruction,

Describes the current device
condition as follows:

Device ''ready''.

Device '‘not operational',

Device "unavailable' (reserved
by other controller).

Device 'busy''.
Always set to automatic mode,

Set If previous controller
operation terminated with
"ynusual end",

Describes the current controller
condition as follows:

Controller ''ready‘'.

Controller '""not operational'.

Not applicable.

Controller *busy'.

Processor Is busy with device
Interface executing some function
not Initiated by the CPU {.e.,

in-like diagnostic, disk backup
on tape, etc.

\ 4

Table 4-2.

Device Status Byte for SI0,

TI0 and HIO Instructions

SIZE

A

CODE IDENT NO. | SPEC. NO.
81360 $S~600-0058-1A

SCALE - REV. SHEET 17 OF
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Bit

Position ‘Function

Value

Meaning

(. o Error Corrected

b | Flaw detection

2 Programming error

3 Write protection

4 Parity error (IOP)

L Operational Error

6 Verification

Error Correction was success-

fully applied to data read from
disk during block transmigsion.
Data in core is wvalid. '

Flaw byte detected during Header
Read, Write, Read, or Check-write.

. Invalid order detected; illegal

address (address X'F' used for
orders other than Select Test Mode
or Conditional Release Interrupt);
invalid Seek address; address in-
cremented out of limits while
attempting a Read or Write order;
invalid test mode; Seek order re-
ceived while arm was in motion;
first six bits of Seek order

were not zero; or incorrect length
detected for Seek, Sense, Header
Read, or Header Write order.

Write-protect violation.

Order parity error detected; Seek
address parity error detected;
even parity received on a terminal
order; or 10P detected on address
parity error (channel address
parity error).

Device interface error detected;
missing an on-sector signal from
device during a multisector Read
or Write; missing Read or Write
clock, command strobe, or status
zequest acknowledgment from the
device; detection of Seek address
transfer verification comparison
error during Seek, Read, or Write;
device unavailable error or "not
operational® signal detected from
device by the controller; or a
Seek error during a Read or Write.

Head address verification error
detected; sector address verifi-
cation error detected; or cylinder
address verification error de-
tected while reading a header.

Hieader check byte error.

(. 7 Header check byte

Table 4-3. Device Status Byte for
TDV Instruction

SIZE

CODE IDENT NO. | SPEC. NO.
81360 $S-600-0058-1A

SCALE

REV. SHEET 18 OF
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Bit .
Position h;nction Value Meaning
] Data overrun b § Data overrun (rate error) has
° occurred during execution of the
previous order.
b | Attention interrupt 1 Attention interrupt acknowledged.
2 Release interrupt 1l . Release interrupt acknowledged.
| 3 Reserved 0 This bit is currently zero; how-
ever, it may be used in future
enhancenments.

4 On-sector interrupt 1l On-gsector interrupt acknowledged.
Note that either bit 4 or bit 6
can be set; both cannot be set.

5 Reserved o This bit is currently zero; how-
ever, it may be used in future
enhancements.

(. 6 Seek timeout errorxr b § Seek timeout error interrupt

’ interrupt acknowledged. See note for bit
4. 1f bit 6 is set, program must
issue a Restore Carriage order
and retry the previous operation.

? Power down 1 Power down interrupt

interrupt acknowledged.
SI12E | CODE IDENT NO. | SPEC. NO.
Table 4-4. Device and Controller Status $5-600-0058-1A
Byte for AIO Instruction A 51360 >
SCALE REV. SHEET 19 OF
PEAAA MRS DA A




(‘ Bit Function
' 0 ORDERQIN CALL. When set, causes the 7902 to issue an ordexr-in

service call.
1-2 Unassigned and always Zzero.
3 COUNT DONE. Sets count done latch in 7902 to enable an order-in

service call. Bit will be used to terminate orders in which
COUNT DONE is not received from the IOP.

4 INCORRECT LENGTH. An incorrect iength condition as described
in Section 4.3.4 of Reference 2.1 occurred during the order
operation.

5 TRANSMISSION DATA ERROR. A transmission error condition as

described in Section 4.3.3 of Reference 2.1 occurred during
the order operation. Parity errors detected by the IFX or
7902 auring data transmission will cause the bit to be set
without processor action.

6 CHANNEL END. Bit will be set on any order-in call in which
any of the conditions listed in Section 4.3.1 of Reference 2.1
apply.
7 UNUSUAL END. Bit must be set for any of the conditions listed
'\. in Section 4.3.2 of Refenence 2.1. Bit defines an abnormal

end to an order operation.

5
Q SiZE | CODE IDENT NO. SPEC. NO.
’ A 51360 S5-600-0058-1A
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- The bits set up by the processor will be combined with other status maintained by
the IOP to produce the operational status byte shown in Tables 4-5 and 4-6 of
Reference 2.1.

Bit 0, when set by the processor, will cause the 7902 to issue an order-in service
call (CS1OI) if the 7902 is not in DATA state (see 4.2), The 7902 will go auto-
matically to order-in state if COUNT DONE or UNUSUAL END (see 4.2) is received on
any terminal order from the I0P. Bit O will be reset when an order-in service call
is issued by the 7902.

4.8 DATA TRANSFER CONTROL

. The data transfer control function shown in Figure 4-2 will, once enabled by the
processor, provide control of data transfer between the controller DATA BUFFER
(Reference 2.4) and the IOP via the 7902 without further involvement of the proces-
sor. The function and its control are described in the following paragraphs.

4.8.1 Interface to pata Buffer

The interface between the IFX and the DATA BUFFER consists of a simple handshake
system composed of the following signals:

DATA/PARITY--nine bilateral tri-s‘tate lines provide transmission of data between
the IFX and the DATA BUFFER. Data is gated from the IFX onto these lines only if
signal DIR is low at ACK time.

REQ--a signal generated by the data buffer control to request transmission of a
data byte. The signal will be enabled only if the ENABLE DATA TRANSFER control bit
(4.8.5) has been set by the processor and:

a. the data register is full if data transfer is into the DATA BUFFER;
b. the data register is empty if transfer direction is from the DATA BUFFER.

ACK--a signal generated by the DATA BUFFER to acknowledge the request for data
transfer and to: :

a. clock data into the register if DIR is true (high);
b. gate the register onto the data lines if DIR is false (low).

DIR--a signal generated by the IFX to indicate direction of data transfer between
the IFX and DATA BUFFER. The signal is controlled by the processor and determines
the direction of data transfer per:

DIR = 1: data is transferred from the DATA BUFFER to the IFX;
DIR = 0: data is transferred from the IFX to the DATA BUFFER.

SIZE | CODE IDENT NO. SPEC. NO.
A 81360 $S-600-0058-1A
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Parity generation and checking will be provided on the data transmitted between
the IFX and DATA BUFFER. Any parity error will set a latch which may be monitored
by the processor (see 4.2) and will be reported to the IOP as a transmission data
error (see 4.7). '

4.8.2 Data Alignment Logic

The data alignment logic provides alignment control of the data transmitted between
the data register in the IFX and the four byte register in the 7902, Control of
the logic is based on width of the service connection (one byte/four byte) and
content of the IFX data register at start of set up or processing of data for a
service connection.

For single byte wide service connections, all data will be transmitted between
the IFX and 7902 on the A byte data path. R

Four four-byte wide service connections data will be assembled in the IFX data

register for transmission to the 7902 or will be held in the register for dis-

assembly and transmission to the DATA BUFFER. This permits overlapping of word
assembly/disassembly and IOP service connections,

4.8.3 7902 Data Control
(’ The 7902 DATA CONTROL function provides control for:

a. initiation of data service calls;

b. set-up of data in the 7902 registers prior to the service call or during a
service connection if the direction is in to the IOP; :

c. processing of the data received during a service connection if the direction
is from the IOP.

The function monitors signals IERR and EDX4R from the IOP on any service connection
to determine if the next data service connection may be one byte or four bytes wide
(IERR=0, EDX4R=1). It drives signal CSLDATA to the 7902 to request a data service
connection and DX4D to request a four byte wide service connection. The data control
function monitors signals:

a. ED to determine end of data on any service connection;

b. ES to determine end of service connection;
c. CDN (count done) to determine end of transmission for the present order.

)

sizE | CODE IDENT NO. | SPEC. NO. ‘
A 51360 §S-600-0058-1A
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It provides control of the data alignment logic (see 4.8.2), four clocks to strobe
the data register contents into the proper byte(s) of the 7902 register when trans-
mission is into the IOP, and two clocks to strobe data into the proper byte of the
data register when transmission is from the IOP. . '

Processor control of this function is described in Section 4.8,5,

4.8.4 Byte Counter--Interface Vector 126g and 127g

The byte counter consists of an eleven (11) bit counter which may be cleared by the
processor (see 4.8.5) and is incremented on each byte transfer between the 7902 and
IFX. The counter may be read by the processor via input functions utiligzing inter-
face vector addresses 126 and 127 octal (left bank). The counter contents will be
used in determining the INCORRECT LENGTH status returned to the IOP during an order-
in service connection (see 4.7). Format of the counter contents is: o

IV 112g: least significant eight bits of the counter

IV 113g: Bit 0 - NO DATA TRANSMITTED. This bit is set when the counter is
) cleared (see 4.8.5) and is reset if any byte transmission
occurs. ,
Bit 1 - MORE THAN 1024, This bit, when set, indicates that the

data transferred between the 7902 and IFX has exceeded 1024
bytes. The bit will remain set until cleared by the
processor (4.8.5).

Bit 2*5‘— Zero _
Bit 6,7 - Most significant two bits of the counter.

4.8.5 Processor Data Control--Interface Vector 130g .

This function provides processor control for enabling and establishing the mode of
data transfer. It consists of a register which may be loaded and read by the proc-
essor utilizing input/output functions with interface vector address 130 octal
(left bank). The bit significance of the register content is:

Bit Meaning

0 INHIBIT FOUR BYTE TRANSFERS. When bit is set, all data transfers be-
tween the IOP and controller will occur on the one byte data path,

1 SELECT PROCESSOR INPUT. When bit is set, the interface between the
data register and DATA BUFFER (see 4.8.1) is inhibited and input to
the data register from the processor data bus is enabled.

2 " IN (DIR). Controls the direction of data transfer between the IOP
and controller. Supplies signal DIR to the DATA BUFFER and signal
DIR to the DATA BUFFER and signal IN/S2 to the 7902, Bit is true .

J for transfer to the IOP (in), false for transfer from the IOP (out) .
L . . } . . PTE e | - N
. (o] '-.OuT
SIZE CODE IDENT NO. | SPEC. ND.
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Bit Meaning

3 RESET BYTE COUNTER. The bit, when true, produces a single pulse which
~ resets the byte counter (see 4.8.4).

4 ENABLE DATA TRANSFER. When the bit is set, data transfer may occur
between the controller and the IOP (see 4.8.1 and 4.8.3).

5 RESET ORDER RECEIVED. When true, the bit produces a single pulse
which resets the ORDER RECEIVED status flat (see 4.2). -

6 FORCE IOP INPUT PARITY ERROR. When the bit is set, a zero is forced
. on the parity line to the IOP. Used only when executing test mode
orders (Reference 2.1, Section 4.2.1.13). '

7 FORCE IOP OUTPUT PARITY ERROR. When the bit is set, a one is forced
on the parity line from the IOP. Used only when executing test mode
orders (Reference 2.1, Section 4.2.1.13).

4.9 MODIFIER BIT STORE

The MODIFIER BIT STORE provides a storage function for the device interrupt enabling
bits contained in SEEK or RESTORE CARRIAGE orders. These bits are the most signifi-
cant bits of the order byte (M) as described in Section 4.2.1 of Reference 2.1.

The store contains sixteen locations, one for each of the devices which may be
attached to the controller. The contents of the store will be set during the
execution of the SEEK or RESTORE CARRIAGE order by the processor. The location in
the store is determined by the device logical address that is latched into the IFX
by the SIO that initiated the order or order chain (see 4.15). The processor will
set the device bit via the SET MODIFIER BIT command (see 4.12.1).

The modifier bit is utilized by the processor in initiating an on=sector or seek
timeout error interrupt (see 4.6 and Table 4-4). These interrupts may only be
initiated by the processor if the modifier bit for the device is set. The modifier
bit is reset by: .

a. an HIO instruction. Only the specific bit for the addressed device is reset,

b. an HIO instruction in response to a device on-sector or seek timeout error
interrupt (see 4.6). Only the bit corresponding to the device for which the
interrupt was issued will be reset.

c. an I/0 RESET. All modifier bits will be reset.

4. a RESET MODIFIER BIT or RESET ALL MODIFIER BITS command issued by the processor

see 4.12.2). These commands will not normally be utilized and arxe included
nly for hardware diagnostic purposes. ‘

SIZE | CODE IDENT NO. | SPEC. NO.
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4.9.1 Modifier Bit Store pata--IV Addresses 131z and 132g

The contents of the MODIFIER BIT STORE may be monitored by the processor via input
functions utilizing interface vector addresses 131 and 132 octal (left bank)., The
processor will utilize the data for bytes 10 and 11 of the data returned to the IOP

_during execution of a SENSE order (see Section 4.2.1.12 of Reference 2.1). Device

address/bit position correspondence will be:

DEVICE ADDRESS (HEX)

Bit Iv-131 IvV-132 - ¢
0 0 8
b 8 1 - 9
2 2 A
3 3 B
4 4 o]
5 ° 5 D
6 6 E
7 7 N/A

4.10 RELEASE MARK STORE

The RELEASE MARK STORE provides storage on a device basis for a bit which enables
the device "release interrupt"” to occur. This interrupt is pertinent only to '
multiple access systems and is described in Section 4.5.2.3 of Reference 2,1.
Release interrupts are enabled only when the release interrupt mark control is set.
This control is set by a SET RELEASE INTERRUPT CONTROL command (see 4.13.2) issued
by the processor during the execution of a CONDITION RELEASE INTERRUPT order. The
order is described in Section 4.2.1 of Reference 2.1. The release mark control
will be set if the M bit of the order code = 1. If M = 0, the processor will issue
a RESET RELEASE INTERRUPT CONTROL command (see 4.13.2) to clear the release mark
control and disable any release interrupts.

The processor will scan the devices and if a device has a wrelease" signal set will:
a. set the device bit in the RELEASE MARK STORE via a SET RELEASE MARK command
(see 4.12.1). The device bit is addressed by the logical address’ established
by the processor (see 4.12.1) during the scan.
b. reset the release siénal from the device.

c. set bit 2 of AIO- statﬁs (see 4.6) the logical address of the device in the
interrupt control (see 4.13) and issue an interrupt call CIL if no interrupt
call is set and controller is not busy.

SIZE | CODE IDENT NO. | SPEC. NO.
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If a TIO, TDV, HIO or SIO instruction is issued to a device other than the one
causing the release interrupt, the interrupt will be removed but will be raised
later by the processor in scanning the devices and RELEASE MARK STORE contents.

4.11 ATTENTION STORE

. The ATTENTION STORE provides storage on a device basis for the ATTENTION bit from

the device. This bit indicates that:
a. .a head movement has completed or timed out, or

b. some manual operation has occurred at the device i.e., power up, pack change,
etc. ) .

The processor will scan the devices and when it finds an ATTENTION signal will:

a. set the corresponding device bit in the ATTENTION STORE by issuing a SET
ATTENTION command as described in 4.12 and,

b. reset the ATTENTION signal from the device,

when the controller is not busy, the processor will scan the MODIFIER, RELEASE MARK
and ATTENTION stores in order to determine the necessity of a device interrupt call
as described in 4.13. ‘ '

The bits of the ATTENTION STORE, when set, will indicate that either an attention
interrupt or an on-sector interrupt is required. An attention interrupt is indi-
cated if the corresponding bit of the MODIFIER BIT STORE (see 4,9) is not set,

The bits of the ATTENTION STORE may be set or reset by the processor as described
in 4.12, and may be reset by an HIO, AIO in response to an attention or on-sector
device interrupt, or by an I0 RESET. The AIO or HIO clear only a single bit; IO
RESET clears all bits.

4.12 BIT STORE CONTROL

The processor may set or reset the bits in the MODIFIER, RELEASE MARK, and ATTENTION
bit stores by utilizing the interface vector functions described below.,

4.12.1 Set Bit--IV Address 133g

An output function utilizing interface vector address 133 octal (left bank) will
be utilized to set bits in the stores. Bit significance of the byte is described
in the following:

SIZE | CODE IDENT NO. | SPEC. ND.‘ '
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Bit

Function

47

Unassigned and always zero.

SET RELEASE MARK. This bit, when true, will cause the bit in the
RELEASE MARK STORE (see 4.10) specified by bits 4 through 7 to be
set. -

SET ATTENTION. This bit, when true, will cause the bit in the
ATTENTION STORE (see 4.11) specified by bits 4 through 7 to be set.

SET MODIFIER BIT. This bit, when true, will cause the bit in the
MODIFIER BIT STORE (see 4.9) specified by bits 4 through 7 to be set.

DEVICE ADDRESS. These bits define the logical device addresses,
0 through E, hexadecimal, used by the IOP to address the disk drives.
Each store contains one location for each device.

4.12.2 Reset Bit--IV Address 134g

Bit

An output function utilizing interface vector address 134 octal (left bank) will
be used to reset bits in the stores. Bit significance of the byte is described in
the following:

Function

47

-

’

RESET ALL BITS. This bit, if true, enables resetting of all bits of
any bit store having its control bit 1 through 3 set.

RESET RELEASE MARK. Enables resetting of the bit in the RELEASE MARK
STORE (see 4.10) specified by bits 4 through 7. If bit 0 is true,
bit 1 will cause all bits to be reset. '

RESET ATTENTION. Enables resetting of the bit in the ATTENTION STORE
(see 4.11) defined by bits 4 through 7. If bit 0 is true, bit 2 will
cause all bits of the ATTENTION STORE to be reset,

RESET MODIFIER BIT. Enables resetting of the bit in the MODIFIER BIT
STORE (see 4.9) specified by bits 4 through 7. If bit O is true,
bit 3 will cause all bits of the MODIFIER BIT STORE to be reset.

DEVICE ADDRESS. ' These bits define device logical address and bit store
location as defined in 4.12.1.

The bit stores are also reset by HIO or AIO instructions or by 10 RESET as described
in 4.9 through 4.11.
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.4.13 INTERRUPT CONTROL *

The T3281 controller may, when not busy, raise device interrupts if conditions
require. These interrupts are described in Section 4.5.2 of Reference 2.1, and
depicted in the AIO status byte described in Section 4.6 of this document. The
processor wills ..o

a. scan the contents of the bit stores described in Sections 4.9 through 4.11 to
determine if a device interrupt is required;

b. select the device and monitor other status if necessary to determine the
interrupt type;

c. set up the proper AIO status bit as described in 4.6, Table 4-4;
4. set up the device interrupt address and issue the interrupt call.

4.13.1 Bit Store Scan

qhe processor will scan the contents of the bit stores described in Section 4.9

through 4.11 by: .

a. establishing the bit store device address via an output IV-133g or 134g as
described in 4.12 with bits 0 through 3 set to zero;

b. monitoring the bit store contents via an input function utilizing interface
vector address 135 octal (left bank). The format of the data returned is:

Bit Function

o4 Zero
5 RELEASE MARK
[ ) ATTENTION
7 MODIFIER

Bits 5 through 7 define the type of device interrupt to be posted by the processor
as per: : . _
Interrupt
Attention

On sector or seek time-out error. The device must be interrogated
to determine if a seek time-out has occurred. If not, the rotational
position counter for the device (Reference 2.3) must be interrogated
prior to raising the interrupt.

1 0 X Release Interrupt.

M M |n
= = o
= O I
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".- 4.13.2 Interrupt call--IV Address 136g
N ' i
The processor, after determining the
must set-up the appropriate AIO status
jnterrupt and issue an interrupt call.
established via

for which the device
returned to the IOP by
(see 4.6) is set.

interrupt was
an AIO if bits 1,

aAn SIO, TIO,
bits 4 through 7 will cause the device
be raised again by the processor if the

4.14 INTERRUPT AND OTHER CONTROL--IV ADDRESS 1378

setting and resetting of the RELEASE INTERRUPT
The format of the byte is described in the following.

The processor will utilize interface address vector 137 octal (left
CONTROL and other con

type of device interrupt as described in 4.13.1
(see 4.6), set up
The interrupt call and device address are
an output function utilizing interface vector

the device address for the

address 136 octal

will set the interrupt call latch

will enable the trailing

is defined by bits 3

pefines the least significant bit of the

address mode (see

(left bank). The bit format of the byte iss
Bit Function
"o INTERRUPT CALL. This bit, when true,
: CIL in the 7902. This bit will be reset when CIL is set.
1 ON-SECTOR RESET ENABLE. This bit, when true,
edge of the on-sector window to reset the on-sector interrupt call if
bit 4 of AIO status (see 4.6) is set. Device
through 7.
2 Zero
3 CONTROLLER ADDRESS LSB.
controller address if the 7902 is operating in dual
4.15). Bit will be zero otherwise.
4+7 DEVICE ADDRESS. These bits define

the logical address of the device
initiated.

The address will be
2, 4 or 6 of the AIO status

HIO or TDV instruction addressing a device other than that defined by
interrupt to be reset.
pit stores are not reset.

The interrupt will

pank) to provide
rol functions.

J
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Bit Meaning -

05 Unassigned

6 SET RELEASE INTERRUPT CONTROL This bit will be used during execution
of a CONDITION RELEASE INTERRUPT order to enable release interrupts
and the RELEASE MARK STORE described in 4.10. - '

- 7 RESET RELEASE INTERRUPT CONTROL. This bit will be used during the
execution of a CONDITION RELEASE INTERRUPT order to inhidbit release
_ interrupts and clear the RELEASE MARK STORE described in 4.10. The
control is also reset by an HIO instruction with device address X'F!
or an IO RESET.

4.15 DEVICE LOGICAL ADDRESS--IV ADDRESS 140g

The DEVICE LOGICAL ADDRESS function shown in Figure 4-1 stores the device address
contained in $I0, HIO, TIO and TDV instructions. The address is used to determine
device selection by supplying inputs to the address translator (Reference 2.3)
which selects the physical drive corresponding to the logical device address. The
device address established by the I/0 commands may be monitored by the processor
via input functions utilizing interface vector address 140 octal (left bank), The
format of the byte returned is:

Bit Function

0 DUAL ADDRESS MODE. Set by a ‘switch on the IFX to indicate 7902 can
recognize two controller addresses.

b DISK CONTROLLER LSB. Set by a switch on the IFX to indicate thé state
of bit 3 which applies to the disk controller. Determines which address
selects the disk drives on I/0 commands. ‘

2 Zero '

3 CONTROLLER ADDRESS LSB. The least significant bit of the controller
address received in the I/0 command.

47 DEVICE ADDRESS. The logical device address received in the 1/0 comuid.

The 7902 can' be operated in a mode that allows acceptance of two controller addresses
differing only in the least significant bit Q).
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4;16 DEVICE ADDRESS MPX

The DEVICE ADDRESS MPX provides the device address rétumed to the IOP during service
connections or AIO commands. The outputs of the multiplexer will reflect the DEVICE
LOGICAL ADDRESS (see 4.15) for service connections or AIO commands for channel end

 dnterrupts initiated by the IOP. . It will reflect the device address established by

the processor (see 4.13.2) for AIO commands in response to a device interrupt (see
4.13). : . _

4.17 7902 OFFLINE CONTROL--IV ADDRESS 141lg

The processor will have the capability of switching the 7902 interface on-line or
off-line from the IOP. Interface vector address 141 octal (left bank] will supply
this function. Bit 7 of the byte will cause the 7902 to be on-line if true, off-line
if false. At power turn on, the 7902 will be off-line. The processor will set the _
7902 on=line only after the initial program load is completed and initial device scans
are completed for establishing device address and status.

4.18 TEST CONTROL

The TEST CONTRDL function of the IFX/7902 module, when the 7902 modules are off-line
from the I0P, provides: : ‘ .

a. control of the 7902 modules by the processor for simulation of IOP signals, ‘This
function can be used in stand alone hardware diagnostics in order to verify the bas~
ic functionality of the IOP interface without involving any disk drives or the IOP.

b. provide a control path for a test panel or device to simulate function of the
JOP in order to test or troubleshoot the controller and devices functionally.

The test control functions are described in the following.

4.18.1 Test Data--IV Address 142g through 152p

The processor will simulate data from the IOP via an output function utilizing
interface vector addresses 142 through 152 octal (left bank) to load a register which
supplies the test data byte TDO through TD7 to the 7992. The register will simulate:

a. device address for 1/0 instructions (SI0, BIO, etc.);
b. data from the IOP during data-out service connections;
c. order byte from the I0P during order-out service connections;

"d. terminal order from the IOP. FPor this function, the bit significance of the

byte is:
- Bit - Meaning
(1] INTERRUPT
. A COUNT DONE
- 2 COMMAND CHAIN
3 UNUSUAL END (IOP HALT)
&7 Zeros
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O The interface vector addresses represent the four byte wide IOP data interface as

follows:
IV 142g == A byte
IV 143g -- B byte -
IV 144g -- C byte’

IV 1455 -- D byte : |
IV 1465 -- All bytes (a,B,C,D) , .

Device addresses for 1/0 instructions, order codes, and terminal orders will always
be transmitted on the A byte. All data bytes for one byte wide data-out service
connections will be transmitted via the A byte. The other IV addresses will be used

. only in setting up data for simulation of four byte wide data-out service connections.

4.18.2 Test Control--IV Addresses 147 through 152g

The TEST CONTROL function consists of registers which may be loaded or read by the
processor via interface vector addresses 147 through 152 octal (left bank), These
registers provide the processor with the capability of simulating IOP control func~
tions. The bit significance of the registers are described in the following:

4.18.2.1 1/0 Function--IV Address 147g

Interface vector address 147 octal (left bank) will be used by the processor to
simulate IOP functions. Bit significance of the byte is:

’ Bit Function
>

S10. Start I/0 instruction indicator
HIO. Halt I/0 instruction indicator
AYO. Acknowledge interrupt

FS. PFunction Strobe '

ASC. Acknowledge Service Call

TIO. Test IO instruction indicator
TDV. Test Device instruction indicator
IORST. IO RESET

NOUMAWNKMO

Functions and timing of these signals are defined in Reference 2,6,
( 4.18.2.2 I0P Timing--IV Address 150g
Interface vector address 150 octal (left bank) will provide processor simulation of

I0P signals for service connections and single phase step control of the 7902, Bit
significance of the byte is:

’
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Function

EDX4. IOP has four byte wide data interface.

EDX2. IOP has two byte wide data interface. S

STEP. Allows 7902 to operate in single phase step mode.

PHASE CLOCK. If bit 2 is true, produces single pulse which will
advance 7902 timing by one phase.

IERR. Inhibit extended interface.

ES. End Service.

ED. End Data.

o 3 RSA. Request Strobe Acknowledge

oVMe WNMO |

Function and timing of these signals, except bits 2 and 3, are described in Reference
2.6.

4.18.2.3 7902/I0P Control--IV Address 151g

Interface vector address 151 octal (left bank) will be used by the processor during
testing to monitor signals that are transmitted from the 7902 to the IOP to call for
service connections or interrupts, request data handshakes or respond to I/0 commands.
The bit significance of the byte is: .

Bit Function

FSL. Punction Strobe Acknowledge
CCl (DOR). Condition Code bit 1
cc2 (IOR). Condition code bit 2
CCH. .Command Chain .

CIL. Interrupt Call

CSL. Service Call

pxX4. Pour byte wide service request
RS. Request Strobe.

SOMAWNKO

runci:ion and timing of these signals are defined in Reference 2.6.
4.18.2.4 Function Response Lines--IV Address 152

Interface vector address 152 octal (left bank) will be used by the processor to
monitor the -‘function response l1ines FRO through FR7. These lines represent:

a. status byte shown in Table 4-2 for S10, BIO or TIO instructions (see 4.4);
b. status byte shown in Table 4-3 for TDV instructions (see 4.5);

c. controller and device address during time a service call is acknowledged or
- in response to an AIO instruction. Byte format is:

B{ts 0+3: controller address _ L

Bits 4+7: device address
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"‘.18.3 Test Panel Interface

Y.

. 7 .

qhe TEST CONTROL £ ction provides an interface for an external control panel which
can be used to simu. OP to a certain extent and will allow controller func-
tional programs to the controller will ction as described in Reference
2.1. The panel will be used to input chains of orders and control data in order to
check the functional mic >code off-line from zopr. When the 7902 is off-line,
the panel interface is e jed by setting a tch on the back edge of the IFX card,
This will disable the processor test interface described in 4.18.1 and 4.18.2. '

EAN J

The panel interface, shown in Figure 4- / is composed of an eight bit data bus,
three function code lines, a st be lire, and eight status lines returned from the
IFX. The interface will function as the processor interface described in 4.18,1
and 4.18.2. The contents of the ‘eight data lines will be routed to the registers
described in 4.18.1 and 4.18.2 d¢ rmined by the state of the function code lines.
The strobe will provide a clock function to strobe the data lines into the registers.
The function code to register "“corr,es'pbgdence is:

Function

4 2 1  Regis ex o :
o 00O Abj’u

o 01 B byte

o010 /Zbyte

o 1 1 /Dbyte

1 o 0 /a1l bytes (a,B,C,D)

1 0 1 / 10 FUNCTION as described in 4.18 2.1
110 J0P TIMING as describedm4.1a.z.2_
111 -

The eight status \,\:I.i.nes monitored by the con 1 panel consist of the <902/10P CONTROL

byte described in 4.18.2.3. These lines wi allovw the panel to respond to service
and interrupt calls and accomplish data hakes .
. \

5.0 TEST FEATURES )

__—___———_

1ED's on the back edge\qf the IFX/7902 module will provide display of order and
status bytes and 7902 cdptrol and ng functions. pisplay wilt!. include:

_a. IFX status byte (4.2)

b. Order byte (4.3)

"¢. SI0, TIO, HIO status (4.4

4. TDV status (4.5)
e. AIO status (4.6)
£. Operatioml status (4

) .
" G vice interrupt address (4.13.2)

h. vice logical address 4.19)
i. 7902/10P functio: described in 4.18
4. Parity error -in ‘
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. 6.0 CIRCUIT REQUIREMENTS ’

|
(. The IFX/7902 module will be implemented with readily available TTL SSI, MSI and CSI
commercial temperature range dual in-line integrated circuits, High speed Schottky
logic will be used vhere required by system timing. .

7.0 PHYSICAL

he IFX/7902 is packaged on a single circuit card whose dimensions are 11.75 by 15.4
inches. The rear edge of the card will contain LED displays and control switches.

8.0 POWER REQUIREMENTS
The IFX/7902 requires only +5VDC provided by the card will be- 4 amps maximum.
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