





































































































If the deleted data address mark was detected, the control will assert RXES bit 6 (DD). As data enters
the sector buffer, a CRC is computed, based on the data field and CRC bytes previously recorded. A
non-zero residue indicates that a CRC error has occurred. The control sets RXES bit 0 (CRC Error)
and RXCS bit 15 (Error). The RXV11 ends the operation by moving the contents of the RXES to the
RXDB, sets Done, and initiates an interrupt if RXCS bit 6 (Interrupt Enable) is set.

3.4.5 Read Status (101)

The RXV11 will negate RXCS bit 5 (Done) and begin to assemble the current contents of the RXES
into the RXDB. RXES bit 7 (Drive Ready) will reflect the status of the drive selected by RXCS bit 4
(Unit Select) at the time the function was given. All other RXES bits will reflect the conditions created
by the last command. RXES may be sampled when RXCS bit 5 (Done) is again asserted. An interrupt
will occur if RXCS bit 6 (Interrupt Enable) is set. RXES bits are defined in Paragraph 3.3.2.4.

NOTE
The average time for this function is 250 ms. Exces-
sive use of this function will result in substantially
reduced throughput.

3.4.6 Write Sector with Deleted Data (110)
This operation is identical to function 010 (Write Sector) with the exception that a deleted data address
mark precedes the data field instead of a standard data address mark (Paragraph 1.4.3.2).

3.4.7 Read Error Register Function (111)

The Read Error Register function can be used to retrieve explicit error information contained in the
RXER when the RXCS error bit 15 is set. The function is initiated, and bits 0-6 of the RXES are
cleared. Out is asserted and Done is negated. The controller then generates the appropriate number of
shift pulses to transfer the specific error code from the RXER to the Interface register and completes
the function by asserting Done. The RXDB program can then read the error code to determine the
type of failure that occurred (Figure 3-6).

NOTE
Care should be exercised in use the of this function
since, under certain conditions, erroneous error
information may result (Paragraph 3.6).
3.4.8 Power Fail
There is no actual function code associated with Power Fail. When the RXO01 senses a loss of power, it
will unload the head and abort all controller action. All status signals are invalid while power is low.
When the RXO01 senses the return of power, it will remove Done and begin a sequence to:
1. Move drive 0 head position mechanism to track 0.
2. Clear any active error bits.
3. Read sector 1 of track 1 of drive 0 into the sector buffer.

4. Set RXES bit 2 (Initialize Done) (Paragraph 3.3.2.4) after which Done is again asserted.

5. Set Drive Ready of the RXES according to the status of drive 0.
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There is no guarantee that information being written at the time of a power failure will be retrievable.
However, all other information on the diskette will remain unaltered.

A method of aborting a function is through the use of RXCS bit 14 (RXV11 Initialize); however, this
will not clear the interrupt enable bit (RXCS bit 06). Another method is through the use of the system
Initialize signal that is generated by the PDP-11 RESET instruction, the console ODT Go command,
or system power failure.

3.5 PROGRAMMING EXAMPLES

3.5.1 Read Data/Write Data

Figure 3-8 presents a program for implementing a Write, Write Deleted Data, or a Read function,
depending on the function code that is used. The first instructions set up the error retry counters,
PTRY, CTRY, and STRY. The instruction RETRY moves the command word for a Write, Write
Deleted Data, or Read into the RXCS.

The set of three instructions beginning at the label 1$ moves the sector address to the RXV11 after
Transfer Request (TR), which is bit 7, has been set. The three instructions beginning at the label 2§
move the track address to the RXV11 after TR has been set. The group of instructions beginning at the
label 3% looks for the Done flag to set and checks for errors.

An error condition, indicated by bit 15 setting, is checked beginning at ERFLAG. If bit O is set, a CRC
error has occurred, and a branch is made to CRCER. If bit 1 is set, a parity error has occurred, and a
branch is made to PARER. If neither of the above bits is set, a seek error is assumed to have occurred
and a branch is made to SEEK ER, where the system is initialized. In the case of a Write function, the
sector buffer is refilled by a JMP to FILLBUF. In the case of a Read function, a JMP is made to
EMPBUFF.

In each of the PAR, CRC, and SEEK routines, the command sequence is retried ten times by decre-
menting the respective retry counter. If an error persists after ten tries, it is a hard error. The retry
counters can be set up to retry as many times as desired.

NOTE
A Fill Buffer function is performed before a Write
function, and an Empty Buffer function is performed
after a Read function.

3.5.2 Empty Buffer Function

Figure 3-9 shows a program for implementing an Empty Buffer function. The first instruction sets the
number of error retries to ten. The address of the memory buffer is placed in register RO, and the
Empty Buffer command is placed in the RXCS. Existence of a parity error is checked starting at
instruction 3$. If a parity error is detected, the Empty Buffer command is loaded again. If an error
persists for ten retries, the error is considered hard.

If no error is indicated, the program looks for the Transfer Request (TR) flag to set. The Error flag is
retested if TR is not set. Once TR sets, a byte is moved from the RXV11 sector buffer to the core
locations of BUFFER. The process continues until the sector buffer is empty and the Done bit is set.

3.5.3 Fill Buffer Function

Figure 3-10 presents a program to implement a Fill Buffer function. It is very similar to the Empty
Buffer example.
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Figure 3-8

,ABS
JPROGRAMMING EXAMPLES FOR THE RX41/Rx@1 FLEXIBLE DJISKETTE
}
JTHE FOLLOWING 1S THE RX1i STANDARD DEVICE ADDRESS AND VECTQR ADODRESS

I}

RXCS®177172
RXDB¥177172
RXSA®177172
RXTA®177172
RXES®177472

COMMAND STATUS REGISTER
DATA BUFFER REGISTER
SECYTOR ADDRESS REGISYER
TRACK ADORESS REGISTER
ERROR $TATUS REGISTER

i
STHE FOLLOWING IS A PROGRAMMING EXAMPLE gr THE PROTOCOL REQUIRED

370 WRITE, WRITE DELETED DATA, OR READ A

SECTOR "8" (THE CONTENTS OF PROGRAM

3LOCATION SECTOR) OF TRACK "T" (THE CONTENTS OF PROGRAM LOCATION TRACK)

}

START! MoV #-10, PTRY
MOV #-18, CTRY
MOV #e18, STRY

H
H
H

PARITY RETRY CoUNTER
CRC RETRY EBOQUNTER
SEEK RETRY COUNTER

i
iWRITE, WRITE DELETED DATA, OR READ

i
}
’
H
H
]
i
R

ETRY! MgV COMMAND, RXCS

BITS 4 THRU 1 oF PRQGRAM LOCATIQN COMMAND 8gNTAIN THE FUNGTION
BIT 4 s 1 MEANS UNIT 'L ( s @ MCAN§ UNIT O)
BITS 3 THRU 1 IS THE COMMAND ¢ 4 = WRITE, 44 = WRITE DELETED DATA, & = READ)

UNIT + (WRITE, WRITE DELETED DATA, QR READ)

}
SWAIT FOQR THE TRANSFER REQUEST FLAG THEN TRANSFER THE SECTOR ADDRESS

H
18 TSTB RXCS
BED 1§
MOVB SECTOR, RXSA

i
H
i

; TEST Fga THE TRANSFER REQUEST FLAG

BEQ UNTIL THE TRANSFER REQUEST FLAG SETS
LOAD SECTOR ADDRISS

HA[T FOR THE TRANSFER REQUEST FLAG THEN TRANSFER THE TRACK ADDRESS

283 TST8 RXCS
BEQ 2%
MOVB TRACK, RXTA

H
H
H

; TEST FOR TWE TRANSFER REQUEST FLAG

BEQ UNTIL PHE TRANSFER REQUEST FLAG SETS
LOAD TRACK ADDRESS

i

JTHE SECTOR AND TRACK ADDRESSES HAVE BEEN TRANSFERRED To TME RXP%

i

IWSAIT FQR THE DQNE FLAG AND CHWECK FpR ANY ERRORS

i

11F THE FUNCTIQN HAS COMPLETED SUCCESSFULLY (Np ERRQR FLAG) THEN HALTY

i
381t BIT #DONEBIT, RXCS
BEQ 3%

TST RXCS
BNE ERFLAG
HALT

3THE ERROR FLAG 18 SET

TESTY F¥R THE DoNE F

BEQ UNTIL THE DONE FLAG SETS
TEST FOR TWE ERROR FLAG

BNE IF AN CRROR HAS GCCURED
0K = COMPLETED

;TNE CONTENTS oF THE RXES IS THE ERROR STATUS

;lf THE RXES BITS 1 AND @ s @ THEN SOME TYPE oF SEEK ERROR OCCURED
$1F THE RXES BIT @ » 1 THEN A CRC ERRQR HAS OCCURED
i1F THE RXES BIT 1 = 1 THEN A PARITY ERROR HAS OCCURED

[
ERFLAG: BT #3, RXES
BEQ SEEK
BIT #2, RXES
BEQ CRC
i

iA PARITY ERROR HAS OGCURED
i

TEST FOR CRC AND PARITY ERRQRS

NOT A PARITY OR CRC (MUST] BE A SEEK
TEST FOR PARITY CLRROR

NOT A PARITY ERROR [MUST) BE A CRC

3 INCREMENT AND TEST THE PARITY ERROR RETRY COUNTER PROGRAM LOCATIQN " PTRY "

i

SAND RETRY THE " COMMAND " UNTIL THE PARITY ERROR RECOVERS
}

SQR UNTIL THE PTRY COUNTER QVERFLQWS To 2

}

INC PTRY
BNE RETRY
HALT

H
;A CRC ERROR HAS QCCURED

RETRY THE COMMAND
HARD PARITY ERROR

4

5 INCREMENT AND TEST THE CRC ERRQR RETRY CQUNTER PROGRAM LOCATION " CTRY "
}

$AND RETRY THE COMMAND UNTIL THE CRC ERROR RECOVERS

1

JOR UNTIL THE CTRY COUNTER QVERFLOWS Yo @

CRCI  INC CTRY
BNE RETRY
HALT

i THE ERROR FLAG 18 SET

; RETRY THE GOMMAND

; MARD CMC ERROR

i
JTHE ERROR 1S CNoT] A PARITY ERROR AND 18 [NOT] A CRC ERRQR
H

i THEREFQRE 1T MUST BE A SEEK ERROR

i
i (STATE oF RXCS BITS @ AND 1 ARE 2)

SEEK: MoV #INIT, RXCS

H

INITIALLZE

i

§ INCREMENT AND TEST THE SEEK ERROR RETRY COUNTER PRQGRAM LQCATION ™ STRY "
}

iAND RETRY THE CoMMAND UNTIL THE SEEK ERRQR RECQVERS

i

JQR UNTIL THE CTRY CQUNTER QVERFLQWS To @

+

INC STRY
BNE RETRY
HALT

H

H

RETRY THE GOMMAND
HARD SEEK ERROR

Write/Write Deleted Data/Read Example
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160
161
162

165
166

192
193

opB242
290250
220254

080262
000266
oeg270
800276

200300
008304
op8386

2808310
200314
200316

000320
000324

2008326
208332
2008332

000334

200336

000342

212767
212700
216767

108767
0010214
832767
221771

205767
001001
000000

095267
201355
200000

116730
200756

2800800
020000
020008

00008020
opeooe
200000

000040
240000
200342
200542
200001

177779
090342
080054

176722
230040

176664

fgeg12

176646

290856
1767026

176672

iTHE FOLLOWING IS A PROGRAMMING EXAMPLE OF PROTOCOL REQUIRED TO
JEMPTY THE SECTQR BUFFER OF 128 8«B!Y BYTES

]

EENTRY: MoV #-18, PTRY 8 TRYS TQ EMPTY THE SECTQR BUFFER

ESETUP: MOV #BUFFER, R8 PRONGRAMS OATA BUFFER
MOV COMMAND, RXCS ; ISSUE THE COMMAND

;HAIT FOR A TRANSFER REQUEST FLAG BEFQRE TRANSFERRING DATA To THE PROGRAMS
;UATA BUFFER FRON THE RX@1 SECTQR BUFFER

;HAIT FOR A DQNE FLAG Yo INDICATE THE COMPLETION oF THE EMpTY BUFFER COMMAND
ZPRIOR To TESTIN G THE ERROR FLAG

ELogPt TSTB RXCS TEST FOR TRANSFER REQUEST FLAG

BNE EMPTY ; ONE IF TRANSFER REQUEST FLAG IS SET
BIT #DONEBIT, RXCS i TESY FOR DONE FLAG
BEQ ELOOP i BEQ UNTIL THE DONE FLAG BETS

i
iTHE DONE FLAG IS SET
i
iTEST FQR ANY ERRQRS (QONLY ERROR POSSIBLE IS A PARITY ERRQR)
i
TST RXCS
BNE 1§
HALT i NO ERRQRS o OK « COMPLETE
i
} INCFEMENT AND TEST THE PARITY ERROR RETRY PRQGRAM LQCATIQN " pTRY "
JAND RETRY THE CoMMAND UNTIL THWE ERRoR RECOVERS
i
iOR UNTIL THE PTRY CUNTER QVERFLOWS TQ 2

!
18 INC PTRY

BNE ESETUP ; RETRY TO EMPTY THE SECTOR BUFFER
HALT 5 WARD PARITY ERROR

}
i THE TRANSFER REQUEST FLAG Is SEY
}
}TRANSFER DATA To THE PROGRAM DATA BUFFER FROM THE RX@1 SECTQR BUFFER
i
EMPTY! HgVB RXDB, @(R2)+
B8R ELOOP

3THE FOLLOWING 3 PROGRAM LOCATIONS ARE THWE ERROR RETRY COUNTERS

PIRY: O ; PARITY ERRGR RETRY COUNTER
CTRY: @ : CRC ERROR RETRY COUNTER
STRY: 0 : SEEK ERROR RETRY COUNTER

}

;PROGRAM LOCATION "™ CQMMAND " CONTAINS TWE COMMAND To BE ]SSUED VIA THE LCD 10T
i

iWRITE (4), WRITE DELETED DATA (14), QR READ (6), QR EMPTY BUFFER (2)

}

COMMAND 2 ; 4 14, 6, OR 2 ¢ (GO BIT 1 s 1)
;PRQGRAH LOCATION " SECTOR " CONTAINS THE SECTOR ADDRESS (1 Y0 32 0CTAL)
gECTORI 2 : ;1 70 32 0oCTAL

;PRUGRAM LOCATION " TRACK " CONTAINS THE TRACK ADDRESS (2 TQ 114 OCTAL)
;RACK! [ 3 8 10 144 0CTAL

i
iPROGRAM EQUIVALENTS
i

OQNEBITu4g

INIT=40000

BUFFER=,
+8BUFFER+200
JEND

Figure 3-9 Empty Buffer Example



s THE FOLLOWING IS A PROGRAMMING EXAMPLE OF TWE PROTOCOL REQUIRED YO
}
JFILL THE BECTOR BUFFER WITH 128 8¢B1T BYTES
i
; NOTE: THE DATA To FILL YME SECTQR BUFFER CAN BE ASSEMBLED IN CORE IN THE
i EVEN ADDRESSES BYTES OF 128 WORDS OR I[N BOTH BYTES OF 64 WORDS
089156 012767 177770 00R142 EENTRY: MOV #-18, PTRY ; 8 TRYS TO FILL THE SECTOR BUFFER
280164 012708 0A@3I42 SETUPI MOV #BUFFER, R@ i PROGRAMS DATA BUPFER
200170 016767 030148 176772 MOV COMMAND, RXCS ; ISSUE THE COMMAND
}
JWAIT FOR A TRANSFER REQUEST FLAG BEFORE TRANSFERRING DATA FROM THE PROGRAMS
}
iDATA BUFFER TO THE RX@1 SECTOR BUFFER
;HAIT Foﬁ A DONE FLAT T0 INDICATE THE COMPLETION OF THE FILL BUFFER COMMAND
}
JPRIOR To TESTING THE ERROR FLAG
H
890176 1089767 176766 LooP? TSTB RXCS i TEST FOR TRANSFER REQUEST FLAG
000202 001414 BEQ FILL ; BEQ IF TRANSFER REQUEST FLAG SET
000204 232767 0DOP4D 176736 BIT #DONEBIT, RXCS ; TEST FOR THE DONE FLAG
208212 201771 BEQ LOOP ; BEQ UNTIL THE DONE FLAG SETS
i
JTHE OONE FLAG IS SET
i
JTEST FOR ANY ERRQRS (ONLY ERROR POSSIBLE IS A PARITY LRROR)
H
0PB214 0208767 176752 TST RXCS
080220 001001 BNE 1§
009222 202000 HALT 3 NO ERRORS « OK = COMPLETE
i
JINCREMENT AND TEST THE PARITY ERROR RETRY PROGRAM LOCATION " PTRY "
H
iAND RETRY THE CoMMAND UNTIL THE ERRQR RECOQVERS
JOR UNTIL THE PTRY COUNTER OQVERFLQWS T0 2
H
000224 005267 ©BPOD76 18! INC PTRY
008230 001335 BNE SETUP i RETRY TO FILL THE SECTOR BUFFER
00232 000020 HALT ; WARD PARITY ERROR
H
JTHE TRANSFER REQUEST FLAG IS SET
i
i TRANSFER DATA FRQM THE PROGRAMS DATA BUPFER TO THE RX8L SECTOR BUFFER
}
000234 113067 176732 FILL: MQVB @®(R@)+, RXDB ; PROGRAMS DATA BUFPFER 1S 64 WORDS IN LENGTH
009240 000756 BR LOOP

Figure 3-10 Fill Buffer Example

3.6 RESTRICTIONS AND PROGRAMMING PITFALLS
A set of restrictions and programming pitfalls for the RXV11 is presented below.

1.

Depending on how much data handling is done by the program between sectors, the min-
imum interleave of two sectors may be used, but to be safe a three-sector interleave is
recommended.

If an error occurs and the program executes a Read Error Register function (111), a parity
error may occur for that command. The error status would not be for the error in which the
Read Error Register function was originally required.

The DRV SEL RDY bit is present only at the time of a Read Status function (101) for both
drives, and after an Initialize, depending on the status of drive 0.

It is not required to load the Drive Select bit into the RXCS when the command is Fill
Buffer (000) or Empty Buffer (010).

Sector Addressing: 1-26 ( No sector 0)
Track Addressing: 0-76
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6. A power failure causing the recalibration of the drives will result in a Done condition, the
same as finishing the reading of a sector. However, during a power failure, RXES bit 2
(Initialize Done) will set. Checking this bit will indicate a power fail condition.

7.  Excessive usage of the Read Status function (101) will result in drastically decreased
throughput, because a Read Status function requires between one and two diskette revolu-
tions or about 250 ms to complete.

3.7 ERROR RECOVERY
There are two error indications given by the RXV11 system. The Read Status function (Paragraph
3.4.5) will assemble the current contents of the RXES (Paragraph 3.3.2.4), which can be sampled to

determine errors. The Read Error Register function (Paragraph 3.4.7) can also be used to retrieve
explicit error information from the RXER.

A list of error codes associated with the RXER is shown in Figure 3-7.

NOTE
A Read Status function is not necessary if the DRV
RDY bit is not going to be interrogated, because the
RXES is in the Interface register at the completion
of every function.
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CHAPTER 4
TECHNICAL DESCRIPTION

4.1 GENERAL

This chapter contains a description of the hardware comprising the RXV11 Floppy Disk System. An
overall system block description covers all hardware components in the RXV11 option. A detailed
description is included for the RXV11 interface module only. Refer to the RX0!/RX8/RX1! Floppy
Disk System Maintenance Manual for detailed descriptions of hardware contained in the RX01 floppy
disk drive.

4.2 RXV11 SYSTEM BLOCK DIAGRAM
The RXV11 Floppy Disk System consists of four elements (Figure 4-1):

1. Drive mechanics, which includes actuators and transducers (up to two per controller).
2.  Read/write electronics, which interfaces drive mechanics to the uCPU controller.
3.  uCPU controller, which includes all control logic.

4.  RXVI1I interface, which interfaces the LSI-11 I/O bus to the RX01.
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Figure 4-1 RXV11 System Block Diagram



There are three levels of data transmission in the floppy disk system (Figure 4-1):

1. The LSI-11 I/O bus for data transmission between the RXV11 interface module and the
LSI-11 processor module.

2. The RXO01 data bus for data transmission between the RX01 uCPU controller and the
RXV11 interface module (BCOSL-15 interface cable).

3. The disk drive interface for data and control information transmission between the
read/write electronics and the RX01 uCPU controller.

In addition to the data transmission signals, analog signals between the read/write electronics and
mechanical drive control head motion and sense diskette speed and position.

4.3 RX01/M7946 INTERFACE SIGNALS
Connector J1 on the RXV11 interface module (M7946) provides the interface for the following RX01
signals:

RX INIT L

The RXO01 responds to RX INIT L by negating DONE L and moving the head position mechanism of
both drives (if two are available) to track zero. The RXO01 will also read sector 1 of track one of drive
zero and then assert RX DONE L (without error) to indicate successful completion of the Initialize
function.

RX DONE L

The RXO01 asserts RX DONE L to indicate that no RXO01 function is in progress. Initiating any
function will cause RX DONE L to go false for the duration of that function. Attempting to initiate
any function other than Initialize while RX DONE L is false is illegal and may result in an error.

RX RUN L

The RXV11 interface asserts RX RUN L to initiate command or data transfers between the interface
module and the RX01 uCPU controller. If asserted when RX DONE L is asserted, the byte transferred
from the RXV11 interface module to the RXO01 is treated as a command. If asserted while RX DONE
L is negated, a command is being executed and the byte transferred is considered to be read or write
data, sector or track address, or error and status information.

RX OUT L

The RX01 uCPU controller controls this signal to inform the RXV11 interface module of the direction
in which it is prepared to transfer a byte. When asserted (low), the direction of serial data transmission
is from the RX01 to the RXV11 interface module. When not asserted (high), serial data transmission is
from the RXV11 interface module to the RX01. RX OUT L is never asserted when RX DONE L is
asserted; when RX DONE L is asserted, the transfer is a command byte from the RXV11 interface
module to the RX01. RX INIT L, when asserted, causes RX OUT L to become negated.

RX TRANS REQ L

RX TRANS REQ L, used with RX RUN L and RX OUT L signals, comprise the basic control signal
interface between the RX01 and the RXV11 interface module. The RXO01 asserts this signal after
receiving a new command to indicate that it is ready to receive an address or data byte, or it is ready to
output an error status byte or data to the RXV11 interface. Note that this signal is not asserted to
initiate a command byte; it is asserted by the RX01 to request transfer of each non-command byte
during the execution of a command.
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RX DATA L
RX DATA L is the bidirectional serial data line over which all command and data bytes are
transferred.

RX SHIFT L

RX SHIFT L is a series of pulses generated by the RX01 which serially shift commands and data into
or out of the RXV11 interface module. Pulse width is 200 ns (nominal); pulses occur at 1 us intervals
(nominal).

RX ERROR L

The RXO01 asserts this signal when an error is detected. An error results in the RX01 sending RXES
information to the RXV11 interface and aborting the present operation; RX DONE L is then asserted.
This signal is cleared either by the RXV11 interface asserting RX INIT L or by sending a new com-
mand to the RXO01.

8/12 BITS L
Not used in RXV11 systems; terminated in RXO0I.

44 INTERFACE MODULE LOGIC FUNCTIONS

4.4.1 General

RXV11 Interface logic functions are contained on a single 5 X 8.5 X 0.5 in. module. The module can
be installed in any option location in the LSI-11 bus-structured backplane. All command and data
transfers between the LSI-11 processor and the RXV11 are executed under program control via this
module. Figure 4-2 is a block diagram illustrating the logic functions which comprise the M7946
module.

The M7946 interfaces with the LSI-11 bus via bus receivers, bus drivers, and bus transceivers.

4.4.2 Address Decoding Logic

Address decoding occurs on the leading edge of BSYNC L assertion. SYNC H clocks address decod-
ing logic to produce an active or passive ME H signal. The ME H signal is a result of comparing DAL
REC 2-12 H bits to the address configured on address jumpers W7-W17 at SYNC H time. When the
RXV11’s address is decoded, ME H goes active, enabling an RXV11/LSI-11 bus data or command
transfer. Note that address bit DAL REC 1 H is applied to I/O control logic; this bit is used in
selecting either Command/Status (CS) or Data Buffer (DB) data transfers.

4.43 1/0 Control Logic

I/0 control logic circuits control the actual command, status, or read/write data transfer between the
LSI-11 Bus and the addressed RXV11 register. Control signals CS H and DB H are generated by this
logic function in response to address bit DAL REC 1 H to select either the RXCS or RXDB register.
The actual signal sequence for LSI-11 Bus cycle operations involving this function are as described in
the LSI-11, PDP-11/03 User’s Manual, Chapter 3.

4.4.4 RX Data Buffer (RXDB) Register

The RXDB is the main command/data interface function on the M7946 module. It is an 8-bit parallel
load, parallel read shift register. Parallel load occurs during DATO bus cycle execution; RX BUSY H
loads command or write data bits present on DAL REC 0-7 H into the shift register. BSHIFT L pulses
then serially shift the command or data byte bits out of RXDB bit D07 L, and into the serial bus
interface and parity logic. Serial command/data and parity bits are then shifted to the RXO01 via the
bidirectional RX DATA L signal.
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TO/FROM

BoALO L [B FAY2 g
-7
BDALI L - AV2 DAL REC O-7H
BpAL2 L [B }FBE2 o e—ENABLE DALL  |§
BF2 r
BDAL3 L | B ] d BuUS oo 2 L SER
BH2 | XCVR - R X_DATA SERIAL BUS
BDAL4 L [B] : S o sUFrer | CATAM | INTERFACE | . Rx oaTA L e
80ALS L [B }FB¥2 o | REGISTER AND PARITY P —
| syhe (RXDB) DO7 L LOGIC i
BDALs L [B X2 ¢ z r |
soaL7 L [B]EL2 V | Ao0REss |9 BSHIFT L |
BM2 SOMPERS Wi-W6 5 RX BUSY H RX SHIFT L : L
BDALS L | B | 0 W7-W17 ADDRESS T ~| csH RXO1 RX RUN L D
BDA BN2 [~ DECODING = STATUS —D
L9 L |B] O = LOGIC ME H AND RX_DONE L _¢x
soaLto L [B}BP2 o BUS — " _IneuTDATA [ TR, CONTROL RX OUT L D
RCVRS DINH SELECT LOGIC DONE {RR
spaL11 L [B}BR2 o == D SIGNAL :
DAL REC8-12H INTERFACE RX ERROR L <
soAL12 L [B %20 ENABLE LOGIC L
DAL L « RX TRANSREQL | (T
|
8Bs7 L [B1AP2 4> BS7 REC H l !
|
BSYNC L [B 242 > ———» SYNCH CS H ERROR |
ME H _ DB H H |
>ME H DATO H |
[ DIN H DONE H '
AF2 DAL REC 1 H INT ENB| |VECTORH,
BRPLY L [B]e-AE2— EC QAL REC (1) H| |VECTORL i
E]AK
BWTBT L [B ] 2 Co§4%OL W CS H, DB H,DATO H :
soouT L [B}AE2 LOGIC READ CS H :
BDIN L [B }-2H2 | !
BDALIS L [B JeB¥2 !
INTERRUPT CONTROL i
— ERROR H |
AL2 BIRQ L Losic |
BIRQ L [B]e [
BIAKI L [ ]—AM2 BIAKI L |
BIAKO L [B leAN2 BIAKO L !
L) [
INITIALIZE RX_INIT L —N
7
BDAL14 L [B }FBY2 4D LoGIC
BOMGI L [B FAR2
BOMGO L [B FAS2
+5 AA2,BA2 oy
GND AC2, AJ1, AM1, AT

BC2, BJ1, BM1,BT!

|||-

Figure 4-2 RXV11 Interface Module
(M7946) Logic Block Diagram
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During a data read operation, the process is reversed. RX01 serial data bits are received via the RX
DATA L signal, serial bus interface and parity logic, and shifted into the RXDB via SER DATA H.
Once the data byte is available, a DATI bus cycle can be initiated. Parallel read data bits DO-7 L are
gated through input data select logic and routed over TDAL 0-7 H to bus transceivers which place the
read data onto BDAL 0-7 L.

4.4.5 RX Command/Status (RXCS) Register

The RXCS function is actually not a register. It is a group of command/status bits which are program-
accessible via a register address. Only ten of the sixteen RXCS bits are used. Six are write-only bits,
three are read-only bits, and one is a read /write bit. During a RXCS read operation, CS H and READ
CS H go high, enabling the status of ERROR H, TR, INT ENB (1) H, and DONE bits onto BDAL 15
L, BDAL 7L, BDAL 6 L, and BDAL 5 L, respectively. Note that input data select logic routes bits 5,
6, and 7 as during the RXDB read operation.

During a RXCS write operation, either a command (contained in RXCS bits 1-3) is being transmitted
to the RX0I, interrupts are being enabled or disabled (RXCS bit 6 set or reset), or the RXV11 is being
initialized (RXCS bit 14 is set). RXCS bit 0 (Go bit) is a logical 1 during a RXCS write operation when
a command transfer is being executed. This causes the RXDB to parallel-load the command byte and
serially transmit it to the RXO01, as previously described for a data write operation. When RXCS bit 0
is a logical 0 during a RXCS write operation, the command bits are not transmitted to the RX01.
Instead, the RXV11 is either being initialized (RXCS bit 14 = 1) or the INT ENB (RXCS bit 6) bit is
being set or reset.

4.4.6 RXO01 Status and Control Signal Interface Logic

RXO01 status and control signal interface logic is the control interface between the RX01 and the
RXV11 interface logic. All control and timing signals required for command or status transfers
between the RXV11 interface and the RXO01 directly involve this logic function. TR, DONE, and
ERROR RXCS signals are produced by this logic function.

4.4.7 Interrupt Control Logic

The interrupt control logic function contains the Interrupt Enable flip-flop (RXCS bit 6). When set,
the circuit requests interrupt service when the DONE H signal goes active. The interrupt sequence is
initiated by the logic when it asserts BIRQ L. The processor responds by asserting BIAKI L and BDIN
L, causing VECTOR H and VECTOR L to go to their respective active states. VECTOR H and
VECTOR L cause input data select logic to enable the vector address, configured by jumpers W1-W6,
onto the BDAL bus. The actual sequence of operations for interrupt operation is described in the LSI-
11, PDP-11/03 User’'s Manual, Chapter 3.

4.4.8 Initialize Logic

Initialize logic is activated whenever a DATO cycle is executed with the RXCS and BDAL 14 L is
asserted. This is equivalent to writing a logical 1 into RXCS bit 14. The logic responds by generating
an active RX INIT L signal (pulse) which initializes the RX01 floppy disk drive. RX INIT L only
remains active for the duration of the bus cycle.

4-5



CUT OUT ON DOTTED LINE

RXV11 USER’S MANUAL Reader’s Comments
EK-RXV11-0P-002

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of
our publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well
written, cte.? lIs it casy to use?

What features are most useful?

What faults do you find with the manual?

Does this manual satisty the need you think it was intended to satisfy?

Does it satisfy your nceds? Why?

Would you please indicate any factual errors you have found.

Plcase describe your position.

Name Organization

Street Department

City State Zip or Country




— — — — —— —— —— — Do Not Tear - Fold Here and Staple — — — — — — — —

FIRST CLASS
PERMIT NO. 33
MAYNARD, MASS.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Postage will be paid by:

Digital Equipment Corporation
Technical Documentation Department
146 Main Street

Maynard, Massachusetts 01754



