


































































3.4.3 Write Sector (010) 
This function is used to locate a desired track and sector and write the sector with the contents of the 
internal sector buffer. The initiation of this function clears bits 0, 1, and 6 of RXES (CRC Error, Parity 
Error, and Deleted Data Detected) and negates Done. 

When TR is asserted, the program must first move the desired sector address into the RXDB, which 
will negate TR. When TR is again asserted, the program must move the desired track address into the 
RXDB, which will negate TR. If the desired track is not found, the RXVII will abort the operation, 
move the contents of the RXES to the RXD B, set RXCS bit 15 (Error), assert Done, and initiate an 
interrupt if RXCS bit 6 (Interrupt Enable) is set. 

TR will remain negated while the RXOI attempts to locate the desired sector. If the RXOI is unable to 
locate the desired sector within two diskette revolutions, the RXVII will abort the operation, move the 
contents of the RXES to the RXDB, set RXCS bit 15 (Error), assert Done, and initiate an interrupt if 
RXCS bit 6 (Interrupt Enable) is set. 

If the desired sector is successfully located, the RXVII will write the 128 bytes stored in the internal 
buffer followed by a 16-bit CRC character that is automatically calculated by the RXOI. The RXVII 
ends the operation by asserting Done and initiating an interrupt if RXCS bit 6 (Interrupt Enable) is 
set. 

3.4.4 Read Sector (011) 

NOTE I 
The contents of the sector buffer are not valid data 
after a power loss has been detected by the RXOI. 
The Write Sector function, however, will be accepted 
as a valid function, and the random contents of the 
buffer will be written, followed by a valid CRC. 

NOTE 2 
The Write Sector function does not destroy the con­
tents of the sector buffer. 

This function is used to locate a desired track and sector and transfer the contents of the data field to 
the �~�C�P�U� controller sector buffer. The initiation of this function clears bits 0, 1, and 6 of RXES (CRC 
Error, Parity Error, Deleted Data Detected) and negates Done. 

When TR is asserted, the program must first move the desired sector address into the RXDB, which 
will negate TR. When TR is again asserted, the program must move the desired track address into the 
RXD B, which will negate TR. 

If the desired track is not found, the RXVII will abort the operation, move the contents of the RXES 
to the RXDB, set RXCS bit 15 (Error), assert Done, and initiate an interrupt if RXCS bit 6 (Interrupt 
Enable) is set. 

TR and Done will remain negated while the RXOI attempts to locate the desired track and sector. If 
the RXOI is unable to locate the desired sector within two diskette revolutions after locating the 
presumably correct track, the RXVII will abort the operation, move the contents of the RXES to the 
RXDB, set RXCS bit 15 (Error), assert Done, and initiate an interrupt if RXCS bit 6 (Interrupt 
Enable) is set. 

If the desired sector is successfully located, the control will attempt to locate a standard data address 
mark or a deleted data address mark. If either mark is properly located, the control will read data from 
the sector into the sector buffer. 
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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 RXVl1 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 RXVII 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 RXD B program can then read the error code to determine the 
type of failure that occurred (Figure 3-6). 

3.4.8 Power Fail 

NOTE 
Care should be exercised in use the of this function 
since, under certain conditions, erroneous error 
information may result (Paragraph 3.6). 

There is no actual function code associated with Power Fail. When the RXOI 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 RXOI senses the return of power, it will remove Done and begin a sequence to: 

1. Move drive 0 head position mechanism to track O. 

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 O. 
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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 (RXVII 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-II 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 RXVl1 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 RXVII 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 0 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 SEEKER, 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 ButTer function is performed before a Write 
function, and an Empty ButTer function is performed 
after a Read function. 

3.5.2 Empty ButTer 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 RXVII 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 ButTer 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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1 
2 
3 
4 
5 
6 
7 
8 
9 

1. 
11 
12 
13 
14 
15 

177111 
177172 
177112 
11111, 
111112 

16 118.,. UZ767 17777. I.nz. 
17 ".106 112767 17777. 1"U4 
18 •••• 14 U2767 177773 111318 
19 
21 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 
31 
32 
33 
34 
35 
36 
37 
38 
39 

4' 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5. 
51 
52 
54 
55 
56 
57 
58 
59 
68 
61 

181122 016767 J.n86 17714, 

'8113' ln767 177U4 
011134 081 77' 
111136 116767 DJI214 

ItlI44 115767 117120 
.. II,. '8171, 

117126 

81 •• 52 116761 0.1262 111112 

In.68 
11 •• 66 .,.11. 
8 •• 114 .,.116 

032167 
391714 
185761 
081801 
UII01 

117182 

177174 

62 n8118 BlZ767 •• 8103 177.64 
63 n'116 111414 
64 13'11' '32767 0"8'2 177"4 
65 '88116 8814'4 
66 
61 
68 
69 
11 
71 
72 
13 
74 
75 "'12. un67 ~'82'2 
16 11.124 111336 
17 .,8126 ...... 
78 
79 
8. 
81 
82 
83 
84 
85 
86 
87 18'13' ,nZ67 •• ,174 
88 011134 0U332 
89 "'136 'IIIDI 
91 
92 
93 
94 
95 
96 
97 
98 
99 "114' 012767 '48"0 177122 

18' 
111 
112 
103 
184 
185 
106 
187 eal146 •• 5267 .8816. 
1,8 "'152 ,.1323 
1.9 "'154 18811. 

Figure 3-8 

,ASS 
,PROGRAMMING EXAMPLES FOR THE NXl1/RXI1 FLEXlBlt DISKETTE , 
ITHE FOLLOWING~ IS THE NX11 STANDARD DEVICE ADDRESS AND VECTON ADDRESS , 
RXCS-l111" 

.RXDa1171111 
RXSAll1111. 
RxUll11111 
RXEhl1111. , 

COMMA NO STATUS RUIITER 
DATA IUFru REGIITER 
lECTOR ADDNtsS RU I ITER 

I TRAC~ ADDRESS REGISTER 
ERROR ,TATUI REGISTER 

:~~E w~m?W~~1TlSD:Lt~~~R~~~!~G o~X:~:~E A9' .~~~0=N2~2C~~H~EmmTl OF mGRAM 
'LOCATION lECTOR) OF TRACK "T" ITME CONTENTS or 'NOGRAM LOCATION TUCK' , .. 

START I HOV '-18. pTRV 
MOV '-1'. CTRV 
MOV '-1.1. STRV 

I 

; mln,:~T;MmTER 
, lEEK RETNY COUNTER 

,WRITE. WRITE DELETED DATA. oR RUD 
I 
, II TI 4 THRU 1 0' PROGRAM ~oCA TI ON COMMAND OONT AI N THE 'UNCTI ON , 
, alT 4 I 1 MtANS UNIT ~1 < I • MUNI UNIT " , 
, IITS 3 THRU 1 II THE COMMAND < 4 - WRITE. 14 - WRITE OELETED DATA. 6 - READ, , 
RETRY I , MOV COMHAND. RXCS I UNIT. <WRITE. WRITE oELETlD DATA. OR READ) 

,WAIT , FOR THE TRANSFER REQUEST FLAC THEN TRANSFER THE tECTOR ADoNElI 

lSI 

I 

TSTI AXCS 
lEO lS 
Mova SECTOR. RXU 

,WAIT rOR THE TRANSFtN REQUEST FLAC THEN TRANSrER THE TRACK ADOREII , 
211 

, 
TSTI RXCS 
BEQ 21 
MOVI TRACK. RxTA 

'THE SECTOR AND TRACK ADDRESSES HAVE IEEN TRANSFERRED TO THE RIll 
I 
,WSAIT rOR THE DoNE r~Aa AND CHECK FoR UY ERRoRS , 
,IF THE FUNCTION HAS COMPLETED , 
3$1 alT 'OoNtilT. RXCS 

IEQ 3S 
TST RXCS 
INE ERFLAQ 
HA~ T 

ITHE ERROR r~AQ IS S[T , 

.UCCEs"ULLY INc ERROR FLA;) THEN HALT 

mT U~~1L T~~E DmEF~~~c .m 
TEST rOR TWE ERROR 'LAC 
INE I' AN ERROR HA' OCcUNEO 
OK • COMPLETED 

ITHE CONTENTS 0' THE RXES IS THE ERROR STATUI 

; Ir THE RXES IITS 1 AND I I I THEN SOME TYPE OF SEEK ERROR oCCUREO 
IIr THE RXES BIT. - 1 THEN A CRC ERNON HAl OCCUREO 
Ilr THE RXES BIT 1 • 1 THEN A 'ARITV ENROR HAS oCCURED 

, 
IA PARI TV ERROR HAS oCCUREO , 

TEST FOR CRC AND PAR lTv EUORS 
I NOT A 'ARITV OR CRC CMUITl BE A lEEK 

TEST rOR PAR lTV ERROR 
NOT A 'ARITY ERRO·R tMUlTl IE A CRC 

,INCREMENT AND TEIT THE PARITY ERROR RETRV COUNTER PROGRAM LOCATlDN " pTAY " , 
lAND RETRV THE· COMMAND " UNTI~ THE PAR lTV ERROR NECOVER& , 
'OR UNTIL THE pTRV COUNTER OVU'LOWS To , 

INC pTRV 
INE RETRV 
HA~ T 

; A CRC ERROR HAS OCCUNED , 
RETRV THE COMMA NO 
HARO PARITV tRRDR 

'INCREMENT AND TEIT THE CRC ERROR RETRY COUNTER PROGRAM LOCATI oN • CTRV " , 
,AND RETRV THE COMMAND UNTIL THE CRC UROR RECOVERI 
I 
'OR UNTIl. THE CTRV COUNTER OVERFLOWI To • 
I 
CRC. INC cnv 

aNt RETRV 
HA~ T 

I THE ERROR rLAG IS SET , 
RETRV THE COMMAND 
J!AG CRC E_ROR 

,THE ERROR IS tNoll A PARITY UROR AND II tNOTl A CRC ERROR , 
'THEREFORE IT MUSTSE SEEK ERROR , 
, <STATE OF RXCS BITS I ANO 1 ARE 8) , 
SEEK' MOV 'INlT. Rxas INITIALIIE 
I 
IINCREMENT AND TEST THE SEEK ERROR RETRY COUNTER PRoaRAM ~OCATION • STRV " , 
'AND RETRY THE COMMAND UNTI L THE SEEK ERNoR RECoVERS , 
: DR UNTIL THE CTRV COUNTER OVUF~OWI TO • 

INC STRV 
INE RETRY 
HA~ T 

RtTRY THE OOMMAND 
HARD lEEK ERROR 

Write/Write Deleted Data/Read Example 
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16~ 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
21111 
202 
203 
204 

206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

11100242 J12767 
0U2S0 31270~ 
000254 ~16767 

000262 10"67 
000266 001014 
~00270 032767 
0~0276 001771 

000300 
000304 
000306 

0003U 
000314 
~~0316 

000326 
~00330 
000332 

00"67 
001001 
000000 

00'267 
001355 
000000 

116730 
000756 

000000 
0~0000 
030000 

000040 
040000 
000342 
000542 
000001 

177770 
0~J0H2 
0~0054 

176664 

176646 

176706 

176672 

;THE rO~~OWING IS A PROGRA~MING tXAMP~t or P~OTOCO~ REQUIRED TO , 
I EMpTY T~E 
J 

SECTOR BUrrER or 128 8-BIT BYTES 

EENTRYI MOV 
ESETUP I MOV 

MOV 
I 

.-10, pTRY 

.aurF'ER, RI1I 
COMMAND, Rxes 

e TRYS TO EMpTY THE lECTOR BUF'F'£R 
PROHGRAMS OATA BUF'F't~ 
ISSUE THE COMMANC 

;WAIT rOR A TRANS~ER REgUEST r~AG BErORE TRANSrERRING DATA TO THE PROGRAMS 
, 
10ATA BUrF'tR rRoN THE RX0l SECTOR BurrER 
, 
IWAIT 
J 
JPRIOR 
J 
E~OOPI 

rOR A DONE r~AG TO INDICATE THE eoMp~ETloN 0' THE EMPTY BUrrER COMMAND 

TO TESTIN G THE ERROR r~AG 

I 

TSTB Rxes 
BNt EMPTy 
BIT .DONESIT, RXCS 
BEQ E~OOP 

JTHE DONE r~AG IS SET , 

TEST rOR T~ANS,ER REQUEST r~'G 
INE I, TRA~srER REQUEST r~AG IS SET 
TEST rCR DONE ,~4G 
aEO UNTI~ THE DONE '.AG lETS 

;TEST roR ANY [RRORS (ON~Y ERROR POSSIB~E IS A PARITY ERROR) 

I 

TST RXCS 
BNE 1$ 
HA~T 

I INcrEMENT AND TEST THE PARITY E~ROR RET~Y P.OGRAM ~OCATION " ~TRY " 
J 
lAND RETRY THE CoMMANU UNTI~ THE ERROR RECoVERS 
I 
lOR UNTI~ THE prRY CUNTER OVERr~ows TO m 
; 
1$: 

J 

INC PTRY 
SNE ESE:!UP 
HA~T 

RETRY TO E~PTY THE SECTO~ BurrER 
~ARC PARI TV ERROR 

;THE TRANsrER REaUEST r~AG Is sET 
I 
JTRANsrER DATA TO THE PHOGRAM DATA BUrrER r~OM TME RXll SECTOR BurrER , 
EMPTY I MOve RxDS, '(RI1I). 

SR E~OOP 

ITHE rD~~OWING J PROGRAM ~OCATIONS ARt T~E E.ROR RETRY COUNTERS 
J 
~TRy: 
CTRy; 
STRY: 
J 

; PARITY ERROR RETRY COUNTER 
; CRe ERROR ~ETRy COUNTER 
; SEEK E~ROR RETRY COUNTER 

JPROGRAM ~OCATION " COMMAND" CONTAINS T~E COMMAND TO BE ISSUED VIA TME ~co lOT 
J 
JWRITE (4), WRITE DE~ETEO CATA (14), O~ ~EAD (6), OR EMPTY BurrER (2) 
J 
COMMAND I 
J 

; 4, 14, 6, OR 2 • (GO BIT 1 • 1) 

JPROGRAM ~OCATION • SECTOR" CONTAINS THE SECTOR AOORESS (1 TO 32 OCTA~) 
, 
SECTOR: 111 ; 1 TO 32 OCTA~ 
I 
JPROGRAM ~OCATION • TRACK" CONTAINS T~E TRACK ADDRESS (I TO 114 OCTA~) 
, 
TRACK I 111 
J 
JPROGRAM EaUIVA~ENTS , 
DONEBI,"40 
INIT.402U 
BUrrER- • 

•• BurrER+ZI1l0 
.ENO 

Figure 3-9 Empty Buffer Example 
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111 
112 
113 
114 
115 
116 
117 
118 
119 
12e 
121 
122 
123 
124 
125 
126 
127 
128 
129 
13e 
131 
132 
133 
134 
135 
136 
137 
138 
139 
14e 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 

;THE fO~~OWING IS A ~HOGRA~MING EXAM~~E or T~E PRoToeo~ REQUIRED TO 
I 
Ifl~L THE SECTOR aUfftR WITH 12. a-sIT BVTES 
I 
I NOTE: THE DATA To rl~~ THE SteTo~ Bur'ER CAN BE ASSEMB~[O IN CORE IN TWE 
I EVEN AOORtSSES SVTES or 1~8 WO~D' OR IN BOTH BVTES or 64 WORDS 
; 

08~156 ~12767 117773 eJe142 'ENTRY: MOV #-le. PTRY ; e TRVS TO rl~~ THE SECTOR BurrER 
; 'ROGRAMS DATA BurrER aee164 01270e 000342 SETUP I MOV #BufrER. R0 

00J170 016767 ~00140 176712 MOV COMMAND. RXCS ; ISSUE THE COMMAND 
I 
IWAIT 'OR A TRANSfER REQUEST '~AG IErOR[ TRANSfERRING DATA r~oM THE PROGRAMS 
I 
;OATA BurrER To THE RX01 SECTOR BurrER 

;WAIT 'O~ A DONE fLAT To INDICATE THE COMPLETioN or THE rlL~ BVrrER COMMAND 
I 
:PRIOR To TESTING THE ERROR fLAG 
I 

e00176 10,767 176766 LOO~I TSTB Rxes 
BEQ riLL 

TEST FOR T'ANsrER REQUEST rLAG 
IEQ ,r TRANSFER REQUEST FLAG SET 
TtST FOR TWE OON~ r~AG 

0011202 001414 
001204 "~2767 0~0040 1767'6 
0311212 001771 

~00214 00,767 116150 
000221 0Ulllllll 
01111222 1111111111110111 

0111111224 0111'267 111111011176 
00111239 0013" 
11101232 00011100 

001234 113067 116732 
1II11H124 III 000756 

; 

BIT #DONEBIT. RXCS 
BEQ ~OOP 

ITHE DONE rLAG IS SET 
I 

ItQ UNTIL THE DONE 'LAC StTS 

ITEST foR ANY [RRORS (ON~Y ERRoR POSSIBLE IS A pARITY ERROR) 
I 

I 

TST Rxes 
aNt 1$ 
HALT ; NO ERRORS - OK - COM~LETE 

IINCREMENT AND TEST THE PARITY ERROR RETRY PROGRAM ~OCATION • ~TRY " 
I 
lAND RETRY THE COMMANO UNTI~ TME ERRoR RECOVERS . 
lOR UNTI~ THE PTRY CoUNTER OVERf~OWS To I 
I 
lS: 

I 

INC PTRY 
BNt SETUP 
HALT 

; RETRV TO 'I~~ THE SECTOR BUrfER 
; WARD PARITY ERROR 

ITHE TRANsrER REQUEST r~AG IS SET 
I 
ITRANSFER DATA FROM THE PROGRAMS DATA BurrER TO THE RXIIl1 SECTOR BUrrER 
I 
,ILL: MOva '(R0) •• Rxoa ; PROGRA~S DATA au,r.R IS 64 WORDS IN LENGTH 

BR LOOP 

Figure 3-10 Fill Buffer Example 

3.6 RESTRICTIONS AND PROGRAMMING PITFALLS 
A set of restrictions and programming pitfalls for the RXVII 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. 

2. 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. 

3. 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 O. 

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

5. Sector Addressing: 
Track Addressing: 

1-26 (No sector 0) 
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 (l01) 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 RXVII 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 ifthe 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 RXVII Floppy Disk System. An 
overall system block description covers all hardware components in the RXVl1 option. A detailed 
description is included for the RXVl1 interface module only. Refer to the RXOI / RX8 / RXll Floppy 
Disk System Maintenance Manual for detailed descriptions of hardware contained in the RXOI floppy 
disk drive. 

4.2 RXVll SYSTEM BLOCK DIAGRAM 
The RXVl1 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 ILCPU controller. 

3. ILCPU controller, which includes all control logic. 

4. RXVll interface, which interfaces the LSI-II I/O bus to the RXOI. 

~--------------~-I I RX01 FLOPPY DISK DRIVE 

I 
I 
I 
I 

DRIVE READ/WRITE 
ELECTRON ICS 

DISK DRIVE 
INTERFACE 

j£CPU 
CONTROLLER 

I I 
l I _________________ ,-1 

Figure 4-1 RXVII System Block Diagram 

4-1 

BC05L-15 
INTERFACE 
CABLE 

RXVII 
INTERFACE 

(M7946) 

11-3812 



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

1. The LSI-ll I/O bus for data transmission between the RXVll interface module and the 
LSI-II processor module. 

2. The RXOI data bus for data transmission between the RXOI JLCPU controller and the 
RXVll interface module (BC05L-15 interface cable). 

3. The disk drive interface for data and control information transmission between the 
read/write electronics and the RXOI JLCPU 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 RXOl/M7946 INTERFACE SIGNALS 
Connector Jl on the RXVII interface module (M7946) provides the interface for the following RXOI 
signals: 

RX INIT L 
The RXOI 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 RXOI 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 RXOI asserts RX DONE L to indicate that no RXOI 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 RXVII interface asserts RX RUN L to initiate command or data transfers between the interface 
module and the RXOI JLCPU controller. If asserted when RX DONE L is asserted, the byte transferred 
from the RXVII interface module to the RXOI 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 RXOI JLCPU controller controls this signal to inform the RXVl1 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 RXOI to the RXVII interface module. When not asserted (high), serial data transmissio·n is 
from the RXVll interface module to the RXOI. 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 RXVII interface 
module to the RXOI. RX INIT L, when asserted, causes RX OUT L to become negated. 

RX TRANS REQ L 
RX TRANS REQ L, used with RX RUN Land RX OUT L signals, comprise the basic control signal 
interface between the RXOI and the RXVll interface module. The RXOI asserts this signal after 
receiving a new command to indicate that it is ready to receive an address or data byte, or it i~ ready to 
output an error status byte or data to the RXVll interface. Note that this signal is not asserted to 
initiate a command byte; it is asserted by the RXOI 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 SHIFf L 
RX SHIFT L is a series of pulses generated by the RXOI which serially shift commands and data into 
or out of the RXVII interface module. Pulse width is 200 ns (nominal); pulses occur at I J.LS intervals 
(nominal). 

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

8/12 BITS L 
Not used in RXVII systems; terminated in RXOl. 

4.4 INTERFACE MODULE LOGIC FUNCTIONS 

4.4.1 General 
RXVII 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-II bus-structured backplane. All command and data 
transfers between the LSI-II processor and the RXVII 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-II 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 
RXVll's address is decoded, ME H goes active, enabling an RXVII/LSI-li 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. 

4.4.3 I/O Control Logic 
I/O control logic circuits control the actual command, status, or read/write data transfer between the 
LSI-II Bus and the addressed RXVII 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-II Bus cycle operations involving this function are as described in 
the LSI-ll, PDP-ll /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 DATa 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 RXD B bit D07 L, and into the serial bus 
interface and parity logic. Serial command/data and parity bits are then shifted to the RXOI via the 
bidirectional RX DATA L signal. 
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During a data read operation, the process is reversed. RXOI 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, aDA TI 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 7 L, 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 RX01, interrupts are being enabled or disabled (RXCS bit 6 set or reset), or the RXVII 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 RX01, 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 RXOI. 
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 RXOI Status and Control Signal Interface Logic 
RXOI status and control signal interface logic is the control interface between the RXOI and the 
RXVII interface logic. All control and timing signals required for command or status transfers 
between the RXVII interface and the RXOI 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 Land BDIN 
L, causing VECTOR H and VECTOR L to go to their respective active states. VECTOR Hand 
VECTOR L cause input data select logic to enable the vector address, configured by jumpers WI-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 RXOI floppy disk drive. RX INIT L only 
remains active for the duration of the bus cycle. 
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