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SECTION! 
DESCRIPTION 

DITBODUCl'ION 

Thia manual describe& the iaatallation. operation. 
propnnming, t.roubleehooting, and theory of opera· 
tion of Diltr:lbuted Losic Corporation CDILOO) 
Moclel DQ216 Dille Controller. The controller int.er
faeee DEC* LSl·ll hued COD\IPUter systems t.o one 
or two SMD IIO di8C drma, .. luding 8-and 14-iDch 
W..._.._, SMD pack and !CMD eartriclaa type 
drlvee. The complet.e controJler occupies one quad 
module in the backplane. Full .... batming in the 
controlJar mat.cbee the tramr. rat.e of the di8C drive 
and the CPU. The controller la compatible with 
BKOllRK07 aoftware driven bi RT-11, RSX·ll and BST8. . 

CONTROUD CllAB.ACTBBISTICS 

The disc controller linb t114' LSI·ll comput.er to 
one or two disc atorqa uattej Ccmmande from the 
computer are recalved and Warpret.ed by the con
troller and tranelated into a form compatible with 
the di8C uatta. -Ing and~ timing far data 
trander8 between the compatar and the dlaca are 
perbmed by the controller. 

LSl-11 Q BUS 

ODNTROl (14) 

CONTROL (1!'1) 

A microprocelaor la the aaquence and timing 
amt.er of the controller. The control information la 
at.ored u firmware 1natructiona in read-only
memory (ROM) OD the controller board. One aection 
of the ROM containa a diapaetic propun that 
t.eata the functional operation of the controlls. Thia 
aalf-t.eat la perfonnad automatically each time power 
la applied. A ... ....,...,,. lndicat.cr OD the con
troller board llchta if ealf-t.t ....... 

Dat.a tnmafere are dinctly t.o and from the com
piter memory mdng the DMA facility of the LSl·ll 
1/0 bus. In addition, the COlltiroDer monlton the 
etatua of the di8C unite and the data being trane
ferred and pr•mta tbia lnfarra.tlon t-o the com
pit.er upon nqwt. An mar cmnction eode with a 
68-bit daadr.word earrecta .... banta up to 11 bita. 
To compewt.e for media ...... bad wton 111'9 
llkipped ud alt.eraat.ea .....,._, and time la an 
automatic retry fatan for nld. ...._ The con
troDer la capable of addre1dng four mepbyt.ea and 
eontrolllng up to two di8C dri.WI in varioaa eonfig
urationl up to a total on-line farmatted capacity of 
U0.82 mepbyt.el. Plpre 1·1 la a almp1ified 
diaFam of a dilC l)'at.4mL 

2&PINDATA 
CABLE 

DISC 
DRIVE 

0 

COMPUTER 
INTERFACE 

MICROPROCESSOR 
DISC 

CONTROLLER 

DISC 
DRIVE 

INTERFACE 

CONTROL(&) 
DISC 

DRIVE 
1 
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I.Sl·ll Q BUS INTEU'ACE 

Commands. data and status~ between tbe 
cont.roDer and the comput« atj9 aeeut.ed via the 
peraUel l/O bus (Q bus) of the COJ1nput«. Data trans-

fen are clirect t.o memory via tbe DMA facility of 
the Q bus; commands and statue are under pro
grammed 1/0. ControllerlQ bus int.erfaee liw are 
listed in Table 1·1. 

Conttoller 
lnputl 

luaPln .. monlc Output DHorlpllon 

AC2, AJ1, AM1, ATI, IJ1, GND 0 Slgnal Ground and DC return. 
8M1, 8T1, IC2, OC2, CJ1, 
CM1, CT1, DC2, DJ1, OM1, 
DT1 

AN1 BOMft L 0 Direct MemotY Acceea (OMA) requeat from controller: active 
low. 

AP1 BHALTL NIA Stope program execution. RefrMh and OMA II enabled. 
COnaole operation .. enabled. 

AR1 BREft L NIA Memory Refresh. 

8A1 .. H I DC power ok. All DC voltages .,. normal. 

881 8PO«H NIA Primary power ok. When low .... power..,, trap eequenoe. 

BN1 BSACKL 0 8elect Acknowledge. Interlocked with BDMGO Indicating 
• controller le bua malter In a OMA eequence . 

8R1 ~L 0 Exlemal hmt Interrupt Rlqueet. RMI Time Clock Control. 

AA2, llA2, 8V1, CA2, DA2 +5 I +5volt ayatem power. 

AD2,802 +12 NIA + 12 volt ayatem power. 

AE2 eoOOTL llO Data Out. Valld data from bus mas._ la on the bua. Interlocked 
wlth8RPLV. 

AF2 ~VL llO RlplJ from llave to 800UT or BOIN and during IAlt 

AH2 BDIN;L llO Data Input. Input tranafer to maaa. (ltatel muter le nNldy tor 
Clata). lnterla eked with BRPL V. 

AJ2 88VftCL llO 8ynohronlze: blcomel actlv9 when mas._ p1acea addrw on 
bua; etap active during tranafer. 

AK2 8WT8TL llO Write Byte: lndlcatee output l8qU8nC8 to follow (DATO or 
DATOll or merb byte addrel8 time during a DATOB. 

AA1, A81, AL2, 8P1 81Dl'li,U -.a,7 0 Interrupt Aequeet. 

AM2 BIAKltl L I Serlal Interrupt Acknowfed8e Input and output Ines routed from 
AN2 BIAK~OL 0 Q.8ua, through devlole, and back to proc111or to eetablleh and 
CM2 

=LL 
I Interrupt priority chain. 

CN2 0 

AT2 BINrtL I lnltlallze. OIMrl devlola on llO bue. 

AU2, AV2, 8E2, 8F2. 8H2, ~L 
8H2. IK2, 8L2, 8M2, BN2, thfoUDh 110 DataladdreM llnea, 0-15 
8P2, 8R2. 182, 8T2, 8U2, 
8V2 

BDAli.15L 

AA2 •", 80M(i11 L I OMA Grant Input and Output. Strlal OMA priority llne from 
A82 ~ ~10L 0 computer, through devices and back to computer. 
CR2 ..... .!,_L I 
CS2 L 

AP2 888~L I Bank 7 8elect. Aenrted by bul mas._ when addrMS In upper · 
' l!K bank le plaoed on the bul. 

A01, AD1, 8C1, 801, 8E1, =18L 0 Extanded Adc:lreu Bill 11-21 
BF1 . 21 L 
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INTDRUPI' 

The interrupt vector ~ is factory aet to 
addrees 210 (alt.ernate 264). the vector addrees is 
programmed in a PROM on the controller, allowing 
user selectlon. 

lnt.errupt requeats are p.n811lted under the follow· 
ing conditions: 

1. 

2. When any drive lets an UllOCiat.ed Attention 
Flag in the Attention Jlesiater and the Con
troller Ready bit is aet. 

3. When the controller or IPlf drive indicates the 
pream:ace of an error by aetting the comhinld. 
Error/Reeet bit in the Control and Status 
RePt.er. 

4. When the Controller 8-dY bit is aet by con
ventional inttiaJization ..- completion of a 
ecmtroUel' OO!DlllfUMI or .when an error eo.ndi· 
tion is detected. For ~ pmpoeea, a farced 
interrupt may be ......... by the Controller 
Beady and Interrupt .... bits. 

DISC INTBU'ACE 

The controDer interfaces oae or two diec drives 
through 60- and 16-pin .,... If two drives are 
uaed, the 80-pin control~ ( .. A" cabW is daisy 
chainM to drive 0and1.~16-pin cablee (,.B,. 
cable) are connected ....,....,. Inn the eontroller 
to each drive. The maxt~ Jenath of the 80-pin 
eable is 100feet.Themazl=l8nctlioftbe16-pin 
eable is IO feet. Table 1·2 tbe 60-pin tnterface 
....... and Table 1..S listef the 28-pln interface ...... 
OPBBATING IY8TBll COr,tPATIBILITY 

RT·ll: The emulation is~ to the RT·ll 
vmdon 4.0 operating .......... the lt.adard 
deviee MndJar mppliad by DIC. 

BSX·ll: The emulation .. traneplrent to the 
R.XB-11 vmdon 4.0 ·~ eyetem, uing the 
9t.andard device hanclJar ......... by DEC. 

RBTS: The emulatton is ......... t to the RSTS 
... a1on 7.2 operating ~ ..... the atandard 
davice ...... mppliad by 1$C. 

Table 1·2. Ccmtroller To Drive llO laterfaee
"A" Cable 

Pin Polarity 
llgnalN•me (Active) 
(DILOO Tenn) - + Source 

DEVICE SELECT 0 (USELO) 23 53 Controller 
DEVICE SELECT 1 (USEl1) 24 5" Controller 
DEVICE SELECT 2 (USEL2) 26 58 Controller 
DEVICE SELECT 3 (USEL3) 27 57 Controller 
SELECT ENABLE (USTAG) 22 52 Controller 
SET CYUNOER TAG (TAG1) 1 31 Controller 
SET HEAD TAG (TAG~ 2 32 Controller 
CONTROL SELECT (TAG3) 3 33 Controller 
BUS OUT 0 (BITO) .. 34 Controller 
BUS OUT 1 (BIT1) 5 35 Controller 
BUS OUT 2 (81~ e 38 Controller 
BUS OUT 3 (BIT3) 7 37 Controller 
BUS OUT 4 (BIT4) 8 38 Controller 
BUS OUT 5 (BITS) 9 39 Controller 
BUS OUT 8 (BITS) 10 40 Controller 
BUS OUT 7 (BITT) 11 •1 Controller 
BUS OUT 8 (BIT8) 12 "2 Controller 
BUS OUT 0 (BIT9) 13 "3 Controller 
BUS OUT 10 (BIT10) 30 80 Controller 
DEVICE ENABLE COCO) 14 .... Controller 
INDEX (INOEX) 18 48 Drive 
SECTOR MARK (SEC) a 55 Drive 
FAULT (FAULT) 15 45 Drive 
SEEK ERROR (SERA) 18 .. Drive 
ON CYLINDER (ONCYL) 17 •1 Drive 
UNIT READY (UNRDY) 19 49 Drive 
WRITE PROTECTED (WPRT) 28 58 Drive 
ADDRESS MARK (AMF) 20 !iO Drive 
8U8-DUAL-PORT ONLY 21 51 Drive 
SEQUENCE IN (PICK) 21 Controller 
HOLD(HOLD) 58 Controller 

Pin Polarity ....... ~) 
(DILOO Tenn) - + -· 8ourot 

Ground 1 
Servo Clock (SCLOCK) 2 14 Drive 
Ground 15 
Read Data (RDATA) 3 18 Drive 
Ground .. 
Aud Clock (RCLOCK) 5 17 Drive 
Ground 18 
Write Clock (WCLOCK) 8 19 Controller 
Ground 7 
Write Data (WDATA) 8 20 Controller 
Ground 21 
Unit Selected (USEL) 22 9 Drive 
Seek End (SEEK) 10 23 Drive 
Ground 11 
Reserved for Index 12 24 
Ground a 
Reserved for Sector 13 26 

1·3 



CONTROLLER SPECIF'ICATJONS• 

Meeha:alcal-The Model DQ215 is completely con· 
tained on one quad module 10.44 inches wide by 8.88 
inches deep. and plugs into and requires one slot in 
any DEC LSI-11 based backplane. 

Compater l/O 
Regist.er Addresses (PROM selectable) 
-Control/Status Register 1 (RKCSl) 777 440 
-Word Count Register (RKWC) 777 442 
-Bus Address Register (RKBA) 777 444 
-Disc Address Register (RKJ)A) 777-446 
-Control/Status Register 2 tRKCS2) 777 450 
-Drive Status Register (RKDS) 777 452 
-Error Register (RKER) 777 454 
-Attention Summary/Offset• Register (RKAS/ 

OF) 777 456 
-Desired Cylinder &gist.er {JlKDC) 777 460 
-Extended. Memory Address Register (RKXMA) 

777 462 
-Data Buffer Register (RKDB) 777 464 
-Maint.enance &gist.er 1 CRKMRl) 777 466 
-ECC Position Register <RKECPS, 777 470 
-ECC Patt.e!n Register (RIQlCPI') 777 472 
-Maint,enance Register 2 0.UWR2) 777 47 4 
-Maintenance Register 3 (Rl(MR3) 777 476 
-Enable Beal Time Clock Control (RKERTC) 

777646 

Data Transfer 
-Method: DMA 
-Masimum block size transferred in a single 

operation is 64K words. 

1-4 

Bus Load 
-1 std unit load 

Address Jtanaes 
-Disc drive: up to 220.32 megabytes 
-Computer Memory: to 2 megawords 

Interrupt Vector Address 
-PROM selectable, factory set at 210 Calternate 

254) priority level BR5 

Disc Drive llO 

Connector-one 60-pin type "A" flat nObon cable 
mounted on out.er edge of controller module Two 26-
pin type "B" ribbon cables (1 for each drive inter
faced with). 

Sipal-SMD A1B flat cable compatlble 

Power-+5 volts at S.5 amps. + 12 volts at 800 mil
liamps from computer power supply. 

Enviromnent--Operating temperature 40°F. to 
140°F •• humidity 10 to 95% non-condensing. 

Shipping Weight-5 pounds. includes documenta
tion and cables. 

•Specifications subject to change without notice. 

( 

( '; 
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SECTION 2 
INSTALLATION 

INSPECTION 

The padded shipping carton that contains the con· 
troller board also contains an instruction manual 
and cables to the first disc drive if this option is 
exercised. The controller is completely contained on 
the quad-size print.ed circuit board. Disc drives, if 
supplied, are contained in a separate shipping 
carton. Inspect the controller and cables for 
damage. 

PIN 1 

CAUTION 
If damage to any of the components is 
noted, do not install. Immediately inform 
the carrier and DIWG. 

Installation instructions for the disc drive are con
tained in the disc drive manual. Before installing 
any components of the disc system, read Sections l, 
2 and 3 of this manual. Figure 2-1 illustrates the con· 
figuration of the controller. Tables 2-1 and 2-2 
describe switch and jumper settings. 

810°17 

89 
D •C 

D• •A 
E16 •8 

J2 

J3 

C23 

:o 

Figure 2-1. Controller Configuration 
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DISTRIBUTED 
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TECHNICAL MANUAL CHANGE 

MANUAL PART NUMBER: 30009-0 MANUAL DATE: July 1983 MODEL: __ D_Q_2_l_s __ 
~--~---~-

TMC NUMBER: ___ 1 ___________ _ 12 October 1983 

---·---------------------------. 
DESCRIPTION: 

This IMC.adds description of jumpers for priority of interrupt 
requests and changes the bootstrap procedure. 

To Table 2-1, Page 2-2, add the following: 

LOCATION E23 

Jumpers Installed Interrupt Level 

J'Pl, JP2, JP3 BR4 

JP2. JP3 BRS (factory set} 

JPl. JP3 BR6 

JPl BR7 

Under the Bootstrap Procedure, page 3-1: "Definitions arc as follows: .. 

Delete: 

0 RK=RK05 Disc" 

Add: 

"MS=TS-11 Tape" 

'-----------·----·---------·--------·-------------------

Corporal•· H .. dq.,.tt-
1'600 0..Cle<l Grove 81Ylt.•G;iroen Gton. C.l!I 92683 
·~: {7i&I u..agso.1e1e .. , Mil 3W DILOG GG\1£ 
•fAX: t71.tj S3A;B2 

IHlllff\ tt.fklnal $ale• Otl!H 
&A·A Wl>ittt S!•eel•A90 B.,..k, lffw Jttrsey 0710t 
•Pnone: t20tl f>30.00M 

PAGE l OF 1 _ __,,..,. 

f u•oiw•11 s.t.l/Sarflce Office 
ti T~ lkluM .. At!Mbury, S..Ckiftgnamsl\lf_.£ngland 
•PhoM "·:i.-MlO,.Tele• 137 03I Oll.OGIG 
<ff'All.: tM) 26133 



Table 2-1. CollfipratioD Switehee 

LOCATION D118WITCHE8 

81 
JLSB) 

82 

V 

83 
(MSB) 

' Binary Number of the flrat 
logical unit of the HCOnd 

phyllcal drive .• 

S4 

ON • Boo!tltrap 
enable 

OFF • 8oOtltrap 
disable 

*For example, ff there .,. four loglaat 
unll9 (nUmbeNd Q.3) In the first 
drive, Ht the~ for the fifth 
logical unit (number 4) u follows: 

(LSB) 
81 

0 

82 

0 

(MSB) 
83 

1 

S5 

ON • Controller error 
correctlOn 

OFF • CPU error 
correction 

Note 

S6 
(LSB 

' 
87 

V 

S8 
(M8B)1 

Binary number of last 
addressable logical unit. 

S9 

I 
ON • Enable Real Time 

Clock Control. When 
enabled, emulates the real 

time clock reglater, 
addreeam548 

OFF a OlaablM Real Time 
Clock Control. 

If $1, 82, and S3 .,. off (000}, the t;Onttoller will default to all logloal unit• on the I/tit phploal drMI (drlw OJ. S.O.u• of 
the .,..,.,,.,,_ of tome .,_,,,.,, .,.,.,,,., the •Wltohn lhould be •I tor two dtWel .,.,, H only one drMI I• 
ptMMf. 

LOCATION en SWITCHES 

Laglcal Unit 
Switch Potltlon Hd Emulatlon 

81 ON LUO• RK07 
OFF LUO• RK08 

82 ON LU1 • RK07 
OFF LU1 • RK08 

83 ON W2 • RK07 
OFF W2 • RK08 

84 ON W3. RK07 
OFF W3. RK08 

S5 ON UM• RK07 
OFF LU4 • RK08 

88 ON LU5 • RK07 
OFF LU5 • RK08 

87 ON LU8 • RK07 
OFF lU8 • RK08 

S8 ON LU7 • RK07 
OFF W7 • RK08 

Table 2-2. ..,..,.. bat.llaU.. 

800T8TRAP 
ADOAE8S JUMPERS E18 

DEVICE 
ADDRESS JUMPERS 019 

D. 
.c 
.A 
.B 

•A to 8 (atanderd) 113 000 

A to C (alternate) 115 000 

R to K (Standard) m 4'40 
Interrupt Vector = 210 

R to P (alternate) 118 700 
Interrupt Vector • 254 

•0n an LSl-11123 PLUB computer, bootstrap addrHa 775 000 muet be Ul8d. 

( 
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PRE-INSTALLATION CHECKS 

There are various LSI-11 configurations. many of 
which were installed before DEC made a hard disc 
available for LSI· 11 based BY;Stems. Certain config
urations require minor modifications before operat· 
ing the disc system. These modifications are as 
follows: 

A. If the system contains a REVl 1-C module. it 
must be placed closer~ the processor module 
(higher priority) than the controller if the 
DMA refresh logic on the REVl 1-C is 
enabled. 

B. If the 4K memory on the DKll·F is not used 
and the memory in the system does not re-
quire external refresh. the OMA refresh logic 
on the REVll-C should be disabled by remov
ing jumper W2 on the REVl 1-C module. 

C. If the system contains a REVll·A module, 
the refresh OMA logic must be disabled since 
the module must be placed at the end of the 
bus CREVll·A contains bus t.erminator). 

0. If the REVll-C module is installed. cut the 
etch to pin 12 on circuit D30 (top of board) 
and add a jumper between pin 12 and pin 13 
of nso. 

E. If the system requires more than one back· 
plane. place the REV·l l terminator in the 
last available location in the last backplane. 

INSTALLATION 

To install the controller module, proceed as 
follows: 

CAUTION 
Remove DC power from mounting assembly 
IH'fore inserting or removing the controller 
module. 

Damage to the bockplane asse1f!.bly may 
occur if the controller module ls plugged in 
backwards. 

1. Select the backplane location into which the 
controller is to be ms.rted. Be sure that the 
disc controller is the lowest priority DMA 
device in the computer except if the OMA 
refresh/bootstrap ROM option module is in
stalled in the systeu,i. The lowest priority 
device is the device .farthest from the proces
sor module. Note that the controller contains 
a bootstrap ROM. 

There are several backplane assemblies 
available from DEC and other manufactur
ers. Figure 2·2 shows typical backplane con· 
figurations. Note that the processor module 
is always installed in the first location of the 
backplane or in the first location in the first 
backplane of multiple backplane systems. 

It is important that all option slots between 
the processor and the disc controller be filled 
to ensure that the daisy-chained interrupt 
(BIAK) and DMA (BOMG) signal be com· 
plete to the controller slots. If there must be 
empty slots between the controller and any 
option board. the following backplane 
jumpers must be installed: 

FROM TO SIGNAL 

CO x NS CO x M2 BIAK1/LO 
CO x S2 CO x R2 BDMG1/LO 

t t 
Last Full Controller 

Option Slot Slot 

2. Insert the controller into the selected back· 
plane position. Be sure the controller is in· 
st.alled with the components facing row one, 
the processor. 

The controller module is equipped with 
handles on the side opposite the slot connec
tors. Gently position the module slot connec
tors into the backplane then press until the 
module connectors are firmly seated into the 
backplane. Both handles must be pressed 
simultaneously. When removing the module, 
apply equal pulling pressure to both handles. 

3. Feed the module connector end of the disc I/O 
cables into the controller module connectors. 
Ensure pin l is matched with the triangle on 
the connector u shown in Figure 2·1. Install 
the cable connectors into the module con· 
nectors. Verify that the connectors are firmly 
seated. 

4. Connect the disc-end of the 1/0 cables to the 
disc 1/0 connectors. Be sure that the bus 
terminator is installed at the last disc in the 
system. 

5. Refer to the disc manual for operating in· 
structions and apply power to the disc and 
computer. 

6. Observe that the green OIAGnostic LED on 
the controller board is lit. 

7. The system is now ready to operate. Refer to 
Section 3 for operating instructions, diagnos· 
ties, and formatting. 
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LOCATION A B 

'1 

2 
OPTION2 

3 
OPTION3 

4 OPTION6 

PREFERRED OISC 
CONTROLLER LOCATION 

POWER 
TEAMINA 
BLOCK 

+12V 
-5V 
+5V 

+5VB 
OND 
GND 

-12V 

L/ 

A 

OPTION 

re-- OPtlON 

~ OPtlON 

~ 
0 OPTION 

~ OPtlON 

~ 0 OPTION 

OPTION 

OPTION 

2 

3 

6 

7 

10 

11 

14 

15 

PROCESSOR 

c D MODULE 

OPTION 1 t 
COMPONENT SIDE 

OPTION4 SOLDER SIDE 

OPTION 5 

J 

Ht270 MODULE INSERTION SIDE 

PROCESSOR 
E L~· 

B c D F 

v 1 

OPTION 1 2 

OPTION 4 3 

OPTION 5 • 
OPTION 8 5 

OPTION 9 8 

OPTION 12 7 

OPTION 13 8 

OPTION 16 9 

"-
T 

PREFEREO OISC USER DEFINED 

CONTROLLER LOCATION DDV11·1 BACKPLANE MODULE INSERTION SIDE SLOTS 

( 

C-

(; 

NOTE 
AIE-'ORV CAN BE INSTALLED IN ANV SLOT; IT IS NOT t" .,,, 
PRIPRJTV DEPENDENT ANO DOES NOT NEED TO BE 
AfllACENT TO THE PROCESSOR. 

GROUNDING 

cotiTROLLERS ARE ALSO COMPATIBLE WITH H9273A 
MODULES. 

l'laare 2-2. Tnlc.t Baellplane Conrlpmicm 

To prevent grounding~ DILOG ncom· 
mends st.andud ground braid be inataDed from the 

comput.er DC ground point to the diac drive DC 
ground point and alao betwwn disc drives at the DC 
ground points. 

(\ 
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SECTION4 
PROGRAMMING 

PROGRAMMING DEFINITIONS 

Function-The expected activity of the disc sys-
tem (write, seek, rea~ etc.) · 

Command-To initiate a function (halt, clear, go, 
etc.) 

Instruction-One or more orders executed in a 
prescribed sequence that causes a function to be 
performed. 

Address-The binary code placed in the BDAJ..O. 
15 lines by the bus master to select a register in a 
slave device. Note memory other than computer 
internal memory, i.e., peripheral device registers. 
the upper 4K (28·S2Kt address space is used. 

Register-An associated group of memory eJe. 
ments that react to a single address and store infor· 
mation tstatus. control. data) for use by other 
assemblies of the total computer system. Classic
ally. registers have been made up of groups of flip
flops. More and more often registers are the con· 
tents of addressed locations in eolid·state or core 
memory. 

DISC CONTROLLER FUNCTIONS 

The disc controller performs 14 functions. A func
tion is initiated by a GO command after the pro
cessor has issued a series of instructions that store 
function-control information . into controller regis· 
ters. To accept a command and perform a function. 
the controller must be properly addressed and the 
disc drive(s) must be powered up, be at operational 
speed. and be ready. 

The functions performed by the controller are 
established by bits 01, 02, 03 and 04 of the control 
status register (RKCSl). The function and bit cod· 
inp are given in Table 4-1. Descriptions of the fun. 
ctions are given in the following paragraphs. 

Note that the controller automatically performs 
certain functions . during each command. For 
example, the controller always performs the follow
ing steps: 

1. Decodes instruction 

2. Selects drive 

8. Acknowledges pack Ctests for RK06/RK07 
drive type) 

Table 4-1. Function Codes 

Btt 
4321 Command 

0000 SELECT DRIVE 
0001 PACK ACKNOWLEDGE 
0010 DRlVE CL.EAR (RESET ATTENTION STATUS) 
0011 UNLOAD (NO OP) 
0100 START SPINDLE (NO OP) 
0101 RECALIBRATE (RESTORE DRIVE ANO RESET 

FAULT} 
0110 OFFSET 
0111 SEEK 
1000 REAOOATA 
1001 WRITEOATA 
1010 READ HEADERS (1 TRACK OF HEADERS} 
1011 WRITE HEADERS (FORMAT TRACK) 
1100 WRtTECHECK 

4. Executes one of the remaining nine functions 

Select Drive 

Performed automatically as part of all functions 
related to drive selection (connects drive). 

· Pack Acknowledge 

Performed automatically to verify emulation 
(RK06/RK07) as part of all functions related to drive 
seleetion. Controls bit 08 in RKDS. 

Drive Clear 

Resets attention status in RKASIOF. 

Recalibrate 

Relocates the heads to cylinder zero and clears the 
cylinder address register. Also resets all fault con
ditions. Sets attention bit in RKASIOF. 

Of feet 

Sets drive attention bit in RKAS/OF. 

Performed automatically as part of all functions 
related to drive selection. Sets attention bit in 
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.RKAS/OF. During Overlapped 8-ks. loads cylinder 
address into RKMRS (Maintemnp• Register 3). 

Bead Data 

CaUMS the following aequence ·to be executed: A 
Seek to the cylinder in RKDC is performed. Headers 
are read and compared with the~ disc address 
until the eorract eector is found. Tranlfer of data 
throqh the data buffer to ~ is initiat.ad. 
When the eector data truafer is ... te. the ECC 
Joaie is chedald to ensure that tlae data read from 
the disc WU error-free. If a data .-ror occurred. the 
ECC correction logic is initiat.ed to determine 
wbetber the 8'l'Ol' is c:onectable; when finithed. the 
eommand is t.erminat.ad to alloW aoftwue or hard
ware (as salect.ed) to apply the QOn8Ction infonna· 
tion. Aauming DO data 8'l'Ol'8, the word count in 
RKWC is chedred; if non-zero, •the data truafer 
operation is repeat.ad into the nat sector. The word 
count is chedald at the end of -.ch eector until it 
reaches zero, at which time the command is t.erm
inat.ad by Bettina the Ready bit. 

Write Data 

CaU888 the followina eequenc8 to be executed: A 
Seek t.o t.be cylinder in RKDC is ptrf0tmad. Transfer 
of data from memory to t.be datla buffer is bepn. 
and headers are read and compared with the deeirecl · 
disc addr888 until the ccnect ._, is found. Pre
amble., Data (!68 words), and ace bits (16) are 
writt.en on the disc. If the word calmit in axwc.,.. 
t.o zero during the aector, the "8t of the eector is 
zwo.fDled. After t.be eector ~.the word count 
is RKWC is checked and. if ~. the data 
transfer operation is continued~ the mm eector. 
The Word count in RKWC is cblcked at the and of 
each eector and. when it equals .-0, the rommand is 
t.erminat.ad by eetting t.be Ready bit. 

BeadBeaden 

A Seek to tbe cylinder in RKDC is performed. 
This function C8UM8 the eontroDar to read all 
headers starting at tbe Incla. .....-k. Each &-word 
header is read in tbe order in w ... it appean on the 
disc. If an ECC 8'l'Ol' is det.ect.ed in the header, the 
HRE bit of RKER is set. . 

Wrltelhlulera.· 

A Seek to the cylinder in RKD(: is performed. The 
controller then waits until lncltal is det.ect.ad. When 
detected.. &ar08 are written unW- Inda is apln 
cletect.ed. This 0 deana" the .... of pot.ential 
apuriou eiguJs. After Index is: det.eet.ad a second 
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time, 5 header words and a 32·bit ECC are written 
after each &eetor pulse. When Index is next 
detected.. the command is terminated and tbe Ready 
bit is set. 

Note 
AU five words and the ECC code a:re pre
pared by the format routine (aoftwa:re) and 
treated aa data by the controller. Only one 
complete track eon be formatted at a time. 

Write Claeek 

CaUMS the following sequence to be executed: A 
Seek to the cylinder in RKDC is perfonned. The 
select.ed drive provicles data u in a Read rommend, 
and data is obtained from memory u in a Write 
rommend, The data are compared on a word.-for
word buis until tbe word count reaches zero or until 
a failure to compare occurs. If tbe data fails to com
pare. the comnuuMI is terminated immediat.ely. 

........... Map 0..1lcle 

In a typical DEC disc aubsyst.em, the method by 
which the disc drive finds tbe proper location to read 
data from or writ.e data t.o is u follows: 

1. The application aoftwue program mnning 
under the operating syatem 88llda a ncord 
number to the disc device drivs eoftware. 

2. The device drivs eonvsts thia record 
number into head, "aedor and cylinder 
numban. 

8. The drivs then 88llda this infarmation t.o 
dedicat.ed bardwue regist.era Oil the disc 
controller. 

4. The controller in turn passes these 
parameters on to the dbtc drive over 1/0 
int.erfaoe cables. 

5. Tlie drive int.erprets tbese ligN.Ja and 
activat.ea electrOlllcs and electzomechanics 
enabling it to seek to the euct phyalcal Joca. 
tion where inf0twation wDl be recorded or 
retrieved. 

In a DEC aubeyet.em which includes a DILOG 
controller, the above procedure is the same up to 
.at.ep 4. But instead of paui,;g on the bead. sector 
and cylinder information to the drive, the DILOG 
controBer first takes that information aent by the 
device drivs aoftwue and reconverta it to the 
original record number. Then by invoking • special 
alprithm, the controller d.eve1op8 · a new head. 
eector and cylinder number. This is called mapping 
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and it is a necessary procedure whenever the disc 
drive that is attached to the CPU does not contain 
the same specifications as the drive supplied by the 
CPU manufacturer. 

Map Override is nothing more than a special 
operating mode of the DILOG disc controller which 
allows it to transfer the disc address to the drive as 
described in steps 1·5, bypassing the DILOO 
mapping procedure. Typically, this feature is only 
used in an environment in which the user requires 
the entire disc drive to be formatted as one large 
logical unit. In other words, one logical unit would 
equal one physical unit. For example, consider a 
subsystem consisting of a DQ215 and a Fujitsu 
Eagle 474 Mbyte drive. Obviously. the controller is 
not a good match for a drive that large, considering 
that one RK.07 logical unit equals 27 .6 Mbytes. If, 
however, the user had a definite requirement for 
running an RK07 instruction set. he could invoke 

Map Override and format the Eagle as one very 
large RK07. One requirement is that the device 
driver software has to be modified. 

ENABLE REAL TIME CLOCK CONTROL 

The real time clock line is from the 60-Cycle power 
supply in the LSI. The Operating Syst.em uses the 
clock for time and date. The line on the Q Bus, 
BEVNT, can be disabled by a swit.ch on the con
troller, which when ON enables real time clock con
trol or when OFF disables control. The register, 
address 777 546, is shown at the end of this section. 

REGISTERS 

A summary of the registers is shown in Figure 4-1, 
followed by a description of each register. 
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MSB LSB 

BIT POSITION I 15 I 14 I 13 I 12 I 11 I 10 I 09 I 08 I 07 I 08 I 05 I 04 I 03 I 02 I 01 I 00 I 
~~~)STATUS1 l=I ~ I 0 IGAPI TO I~ I XMEM I CR I •EI 0 I FUNCTION I GO I 
WORD COUNT I WORD COUNT 
m 442 (RKWC) · 

BUS ADDRESS I BUS ADDRESS 
m 444 (RKBA) · 

DISC ADDRESS I HEAD ADDRESS I SECTOR ADDRESS 
m.-.(RKDA) - -

~STATus2 I o lwcel o f NEDINeMI PE IMosl o I o I 1 I set I •BA I o I os 

DRIVE STATUS 
m4&2(RKDS) 

ERFIOA REGISTER 
m•CRKER> 

.f 1 f sclPIPI o lWPlsPARES l~loRloslSE( o IDFI o lo,, l 

fOCKJ OU I 01 I o fwPEf i~ JcoE,HRE,BSE,HEcJoreJ o J o J o J SI I •LF f 

ATTENTION SUMMARY ANO I ATTENTION I NOT USED I ON I OP I NOT USED I 
OFFSET m a(RKASIOF) ---------------------------------

( 

C: 

~ C,W:,s'(RKOC) l .... _DIA_G_NOSTI __ c_MODE _ __.l._NOT_u_•_eo ... l _____ cv_UN_DE_R_ADDRESS ______ __,I ( J 

=:o~_r~ INOT useof xMFI NOT useo(xMF I NOT useo errs 11-21 I 
FIEAOIWRITE BUFFER I OATABUFFER 
m•(RKDB> 

MAINTENANCE 1 NOT USED FIRMWARE 
m"88(RKMR1) MODEL l~ 1 

ECC POSITION NOT USED ERROR POSITION 
m 470 (RKECPS) 

ECCPATTERN NOT USED ERROR PATTERN 
m 472 (RKECPT) 

MAINTENANCE 2 HEAD MAPPED SECTOR MAPPED 
m 474 (RkMR2) 

MAINTENANCE 3 I NOT USED CYLINDER MAPPED 
-m 418 -(AKMR3) -

ENABLE REAL TIME CLOCK I 
CONTROL m MS (RKERTC) 

leRTcl 

...... +1. Coaireller ....... Coafipration 
(\ 
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CONTROL AND STATUS REGISTER 1 
777 440 (RKCSl) 

15 14 13 12 11 10 09 08 07 06 05 04 

ERR DI 
RST 

06/ 0 GAP TO 07 X MEM CR IE 0 FUNCTION 

._ SPARE-ALWAYS 0 
i.-INTERRUPT ENABLE 

._CONTROLLER READY 
'-EXTENDED MEMORY (1&-17) 

i.... RK061RK07 (1 = RK07) 
'-OPERATION TIME OUT 

LONG/SHORT GAP 
'-FMT/DATA COMMANDS 

'-SPARE-ALWAYS 0 
'-DRIVE INTERRUPT 

'-COMBINED ERROR/RESET 

BIT(S) DEFINlTION 

01 00 

GO 

00 GO-When eet this bit causes programmed eommands (function codes) to be executed. When aet, 
only two other bite can be set (except in the diagnostic mode}; they are: Bit 16, CCLR, in RKCSl 
and Bit 05, SCLR. in RKCS2. 

01-04 FUNCTION CODE-

BIT 
4321 0(00) OCTAL COMMAND 

0000 1 01 SELECT DRIVE 
0001 l 03 . PACK ACKNOWLEDGE 
0010 1 05 DRIVE CLEAR (RESET DRIVE FAULT) 
0011 1 07 UNLOAD (NO OPERATION) 
0100 1 11 START SPINDLE 
0101 1 13 RECALIBRATE (RESTORE DRIVE AND RESET FAULT} 
0110 l 15 OFFSET 
0111 1 17 SEEK (NO OPERATION) 
1000 1 21 READ DATA 
1001 1 23 WRITE DATA 
1010 1 25 READ HEADERS (1 TRACK OF HEADERS) 
1011 1 27 WRITE HEADERS (FORMAT TRACK) 
1100 1 31 WRITE CHECK 

05 SPARE-ALWAYS 0 

06 INTERRUPT ENABLE-When this bit is set, the controller is allowed to interrupt the processor 
under any of the following conditions: 

• When the Controller Ready bit (bit 07 in RKCSl) is set upon completion of a command. 

• When any drive sets an associated AtUmtion flag CATN7·ATNO) in RKASIOF, and the Controller 
Ready bit is set. 

• When the controller or any drive indicates the presence of an error by setting the ERR/RST bit in 
RKCSl. 
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In addition, via program control, an interrupt can he forced by the simultaneous setting of the IE 
and RDY bits in RKCSl. The IE bit can be reset via program control as well as by conventional 
initialization {INIT, CCLR, SCLR). 

CONTROLLER READY-This is a read-only bit. It is set via conventional initialization (!NIT, 
CCLR, SCLR) upon completion of a controller command, or when an error condition is detected. The 
RDY bit is reset when 'the GO bit (bit 00 in RKCSH is set. 

08-09 EXTENDED BUS ADDRESS-These bits constitute an extension of the 16-bit Bus Address 
register (RKBA), which contains the memory address for the current data transfer. 

10 RK06/RK07 SELECT-When set this bit selects RK07. When reset. RK06 is selected. 

11 OPERATION TIME OUT-When set, this read-only bit indicates that the GO bit has been set for 
a specified time period and the current command has not been executed within that time period. 

*12 GAP CONTROL-In the Write Header command (or write format) bit 12 will direct the controller 
to generate a long gap (24 bytes) or a short gap {16 bytest between sector and header. 

Bit 12 1 = Short Gap 
O •Long Gap 

In the Write Data or Read Data command bit 12 will direct the controller to Write or Read a sector 
data field (612 bytes) with or without ECC (7 bytes) to or from m.emmy. 

Bit 12 1 = 512 Bytes + 7 Bytes 
DATA ECC 

0 a: 512 Bytes 

13 SPARE-ALWAYS 0 

14 DRIVE INTERRUPT ENABLE (SEEK OR RESTORE)-This bit is set during a Seek or Restore 
operation or when any att.en.tion bit is set in theRKASIOF register. The bit is reset by Bus Initialize 
(INIT), Subsystem Cle,lr ($CLR) or by Drive Clear commands asserting attention. 

15 COMBINED ERROR/RESET-When reading bit 15 via programmed control. a zero indicates an 
operation complete with good status; a one indicates an operation complete with an error. 

*NOTE: When bit 12 is set, the Word Count Register should be set for 520 bytes. 

WORD COUNT REGISTER 
777 442 (RKWC) 

15 

WOROCOUNT 

This is a Read/Write register. The bits of this 
register contain the 2's complement of the total 
number of words to be transferred during a Read, 
Write. or Write Cheek operaticin. The register is 
incremented .by one after each transfer. When the 
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register overflows (all WC bits go to zero), the 
transfer is complete and controller action is term· 
inated at end of the present disc sector. Only the 
number of words specified in the RKWC are trans
ferred. Cleared by INIT or RESET functions. 

( 



BUS ADDRESS REGISTER 
777 444 (RKBAf 

15 

BUS ADDRESS 

The Bus Address Register is initially loaded with 
the low-order sixteen bits of the bus address that 
reflects the main memory start location for a data 
transfer. With the low-order bit (bit 00) always 
forced to zero, the Bus Address Register bits are 

00 

combined with bits 09 and 08 of the RKSCl register 
(BA17, BA16) to form a complete even-numbered, 
18·bit memory address. Following each data trans
fer bus cycle, the Bus Address Regist.er is incre
mented to select the next even-numbered location. 

DISC ADDRESS CTRACK AND SECroR) REGISTER 
777 446 (RKDA) 

15 OB 07 00 

I HEAD ADDRESS I SECTOR ADDRESS 

BIT(S) DEPINITION 

00-04 SECTOR ADDRESS-In the emulation mode. bits 00-04selectupto20sectorsof16-bit words. In 
(00-07) the map override mode. bits 15, 14. 13, 12, in the Desired Cylinder Register 717 460, are set to 1000, 

respectively. The Sector Addreu then uses bit.a 00-07. 

08·10 HEAD {TRACK) ADDRESS-In the emulator mode. bits 0&-10 select heads 0, 1. 2. In the map 
40&-15) override mode. bits 16, 14, 13, 12 and in the Desired Cylinder Address Regist.er 777 460, are set to l, 

0, 0 and 0, respectively. The .Head (TRACK, Address then uses bits 08·15. 
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CONTROL AND STATUS REGISTER 2 
n7418CUCS2> 

15 14 13 12 11 10 08 08 07 08 OS 04 03 02 00 

DS 

DRIVE SELECT 
SPARE-ALWAYS 0 

INHIBIT BUS ADDRESS 
SYSTEM CLEAR 

INPUT READY (ALWAYS 1) 
OUTPUT READY (ALWAYS 0) 

SPARE-ALWAYS 0 
MULTIPLE DRIVES SELECTED 

PROGRAM ERROR 
NONEXISTENT MEMORY 

NONEXlSTEMr DRIVE 
SPARE-ALWAYS 0 . 

WRITE CHECK ERROR 
SPARE-ALWAYS 0 

BIT(S) DBPINITION 

00-02 DB.IVE SELECT-Tllase bite specify the drive to be aelect.ecl. 

08 SPARE-ALWAYS 0 

04 INHIBIT BUS ADDltESS INCREMENT-When this bit ia let. the Bu Addreee regist.er la pre
vent.eel from iDcremelting during data tranafen. 

06 

06 

SYSTEM CLEAR-When this bit la eat tbe ccmtrolJao ad drive are reset. 

INPUT BEADY-ALWAYS 1 

07 OUTPUTB.EADY-ALWAYSO 

08 SPARE-ALWAYS 0 

MULTIPLE DRIVES SELECTED-Thia bit la llt wben more th8D one drive hu been 1elected at 
the ame time. Thia lit can only be c1earecl by INIT or 8CLR. 

PROGRAM ERB.OR-Thia read-only error bit la l8t if any cont.roller regiat.er ii written CCCLR ad 
SCLR ucluded) wl6 the GO bit in BK.CSl la l8t. 

*11 NONEXISTENT M8MORY-Thia read-only error bit la 18t wben the ccmtrolJao attempts to 
eucate a bu qde ml S8YN la not retur.aed witbln the llPldfied t.lme parlod. 

*12 NONEXISTENT DaIVE-When eet. this read-only error bit indieatee that Select Aelmowledp 
«SACK) hu not been .....W by the lelect.ecl drive in reepcmae to a Select Eaable 1mt to the drive. 

*18 SPARE-ALWAYSO 

*14 · WRITE CHEcK EBfROR-When aet. this read-only bit indicate. that a clata word read from the 
diac (during a Write Cheek commencl) did not compare with tbe clata wonl in main ID8ID<X')'. If a 
Wrlt.e Cb.eek error ia detect.eel ad the IBA bit fbit 04 of BKCSI) is c1eered, the Bu Addrau 
realster will contain the memory addNea of the miHnatehed word plus two or plus four. 

16 SPARE-ALWAYS 0 

*CaW.. bit 16 in RKCSl to eet.. 
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DRIVE STATUS REGISTER 
777 452 (IUCDS) Bead Only Register 

15 14 13 12 11 10 09 08 07 08 06 04 03 02 01 00 

1 SC PIP 0 WP SPARES 06f OR OS SE 0 OF 0 0 1 
07 

[ L SPARE-ALWAYS 1 
SPARE-ALWAYS 0 

'-SPARE-ALWAYS 0 
"-DRIVE FAULT 

._SPARE-ALWAYS 0 
._SEEK ERROR 

"'-DRIVE SELECT 
'-DRIVE READY 

"-RK06/RK07 
"-SPARES-ALWAYS 0 

'-WRITE PROTECT 
-SPARE-ALWAYS 0 

.._POSITlONING IN PROGRESS 
'-SEEK COMPLETE 

._SPARE-ALWAYS 1 

BITIS) DESCBIPJ'JON 

00 SPARE-ALWAYS l 

01 SPARE-ALWAYS 0 

02 SPARE-ALWAYSO 

03 DRIVE FAULT-When set. indicates en error condition is det.ected within the drive and is pro
hibitmg all operations. This bit is reset manually by clearing the fault condition within the drive. 

04 SPARE-ALWAYSO 

05 SEEK ERROR-When set. indicates a seek was not completed within a epedfied time period after 
it was lnitlat.ed. 

06 DRIVE SELECTED-When set. the drive is selected and on line. 

07 DRIVE READY-Drive Beady is a read-only bit which when set indicates the select.ed drive is up 
to apeed. the head& are on cylinder and the drive is ready to accept commands. It is reset when these 
conditions are not met or when driving is seeking. 

08 

09-10 

11 

12 

18 

14 

15 

RK06/RK07-Wben set indicates RK07, when reset, RK06. 

SPARES-ALWAYS 0 

WRITE PROTECT-When set, the selected disc is write protected. 

SPARE-ALWAYS O 

POSITIONING ~ PROGRESS-When set. the eelected disc is writ.a protected. 

SEEK INCOMPLETE-Tb.is read"°1lly bit sets when the drive is ON CYLINDER. SEEK or 
RESTORE is completed. 

ALWAYSl 
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15 14 13 12 11 10 09 08 07 06 06 04 03 02 01 00 

OCK OU 01 0 WPE ID eoE HAE BSE HEC DTE FE 0 0 SI ILF 
AE 

i.....1LLEGAL FUNCTION 
._SEEK INCOMPLETE 

._SPARE-ALWAYS 0 
'--SPARE-ALWAYS 0 

.._FORMAT ERROR 
._DRIVE TYPE ERROR 

..... HARO ECC ERROR 
i....&AD SECTOR ERROR 

.._HEADER READ ERROR 
._CYLINDER OVERFLOW ERROR 

._INVALID DISC ADDRESS ERROR 
.._WRITE PRoTECT ERROR 

.._SPARE-AL\1'1'AYS 0 
.._OPERATION INCOMPLETE 

._DRIVE UNSAFE 
-DATA CHECK 

BIT(S) DBPINITION 

00 ILLEGAL FUNCTIQN-Wben eet, this read-only bit indicates that an ilJepl connmnd has been 
loaded int.o the RKC$1 regist.er. 

( 

01 SEEK INCOMPLE~-Wben eet, this read-only bit indicat.ea that a aaek operation bu not been 
completedbythe ...... ~~ (1 

02 SPABE-ALWAYSO 

OS SPABE-ALWAYSO 

04 · ·.FORMAT ERROR-When eat in conjunction with bit 09, indieatea that the aector pui., are t.oo 
cloae toptber. DJqnbetic meesap is 0 aector alze too small." 

DRIVE TYPE ERBQR-Thia reacl-cmly bit is eat when the ~ve type statue cloee not compare with I · .. , 
Control Drive Type bit CRKCSl, bit 10), i.e., RK06 inatad of It.KO? or viee versa. '-

06 

06 liARD ECC ERROR;-Wben eet, this read-only bit indicat.ea that a data error detect.eel by the ECC 
logic cannot be~ uatng ECC. 

07 BAD SECl'OR ERROR-When eet, this read-only bit indicates that a data transfer was attempt.ad 
t.o or from a aector ad the aector is bad. 

08 HEADER READ EIUWR-When eat. this read-only bit indicat.ea that an uncorrectable ECC error 
was detected on a eeCtm- header during a data transfer. If bit 18 is also eet, the error indication is 
header not found. 

~ . . . - . ·~ . ·-
09. CYLINDER OVERPLOW ERROR-:-When .-t, the ~ count le not tqual .t.o. zero aDd .the 

operation is~ t.o continue beyond the Jut J.oP:al aector on the disc. This will occur on a 
Beed or Write data operation. . 

10 · INVALID DISC Alj>=SS ERROR-When eat. this bit indicat.ea that an invalid cylinder (. 1 

acklreA or an Invalid I addreu baa been detected during a Seek MllUINIDd or Write/Read data 
command. · 
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11 WRITE PROTECT ERROR-When set, this read-only bit indicates that the drive received 
usertion of Write Gate while in the write protect mode. 

12 SPARE-ALWAYSO 

13 OPERATION INCOMPLETE-When set, this read-only bit indicates that during a data transfer, 
the desired header could not be found. This error can result from any one of the following: 

• Head Misposition 
• Incorrect Head Selection 
• Read Channel Failure 
• Improper Pack Formatting 

14 DRIVE UNSAFE-When set, this read-only bit indicates that a Read/Write Unsafe condition has 
been detected. 

15 DATA CHECK-When set, this read-only bit indicates that a data error was detected when the 
cunent sector was read. 

ATrENTION SUMMARY AND OFFSET UOISTER 
777 456 (BKASIOF) 

15 

I 
BIT(S) 

00-02 

03 

04 

05-07 

08-15 

ATTENTION 

DEFINmON 

SPARE-ALWAYS 0 

I NOT USED I ON I OP I NOT USED I 

OFFSET POSITIVE-Offsets the head in the positive direction from the centerline of the track 
(positive is from the lower cylinder number toward the higher cylinder number). 

OFFSET NEGATIVE-Offsets the head in the negative direction from the centerline of the track 
(negative is from the higher cylinder number toward the lower cylinder number). 

SPARE-ALWAYS 0 

A TrENTION-The eight Attention bits, one for each drive, correspond to the logical unit number 
of each drive. Eac:h bit indicates the state of the Drive Status Change fiip-fiop in the corresponding 
drive. All of the ATN bits are continuously scanned and updated {polled). 
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DESIBED CYLINDER ADDRISS REGISTER 
m•CBKDC) 

15 12 11 10 09 

I ™"0800 MODE It ueml CYLINDER ADDRESS 

SPARE-ALWAYS 0 

BIT(S) DEFINITION 

00 

00-09 CYLINDER ADDRBSS-The cylinder address in RKDC is the emulated address. The actual 
mapped address is COfttained in RKMR2. The cylinder number is writt.en in octal in the register. 

10.11 SPARE-ALWAYS 0 

12·15 DIAGNOSTIC MODE-Theee bits are as follows: 

15 14 13 12 _ ..... ___ -

( 

O O O O RK081.RK07 Emulation Mode 

1 O 0 O MAP OVERRIDE MODE-These bits can be aet by the programmer to override 0 
the llUf.PPinl algorithm. Wlaen aet. the head, cylinder, and aect.or addreeaea supplied 
to the eontroller specify ablolut.e address to the diec. Could be typically Ul8d to 
permi4 the device UnclJer to be modified to take aclvantaae of the '-cl per track 
optiODB available in 90ll18 diec drives. 

1 1 O 0 OMA• BUFFER TEST MODE-Allows Baadinc'Writin& of the eontroller dat.a 
buffer·ulng.the computer DMA int.erface. The controller word Coont and memory 
.addreee Nlisters are Ul8d to eet up the DMA transfer with a maximum transfer of 
1024 byt.ea starting with location O of the dat.a bafflr. The write oommand, 23,. will ( ) 
writ.e from the buffer. The read oommand, 21,. will read from the data buffer. 

1 1 1 o ECC TEST MODE 

1 l O 1 · l/O BUS INTERPACE TEST MODE 

1 l 1 l IIO WIB INTERPACE TEST MODE 

.EXTENDED MEMORY ADD8BSS REOISTBR C22-Blt) 
777482CR.JtXMA) 

15 14 13 12 11 10 09 06 05 

SPARE-ALWAYS 0 
IQ<TENDED MEMORY FLAG BITS 

SPARE-ALWAYS 0 
EXTENDED MEMOflY FLAG BITS 

SPARE-ALWAYS 0 

BIT(S) DD'INmON 

BITS 16-21 

00 

~5· BIW 18-21-Theae 'Wts. when aet, define bits 16-21 of the 22-:bit Oteaded memory. 

06-09 SPARE-ALWAYSO 

10,_13 EXTl$NDED MEMORY-When bits 10 and 13 are aet. the 22-bit ~is U88d. 

11·12, 
14·16 SPARE-ALWAYSO 

4-12 
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READ/WRITE BUFFER RIGISTER 
717 4M CBKDBt 

15 

DATA SUFFER 

BIT(S) DEFINITION 

._ . 

00 

OC>-16 The Data Buffer l.egiiter is a Bead/Write register. Writing int.o the repter loads data int.o the 
controller data buffer. one word at a time. Beading the register reeds data from the controller data 
buffer. Tbe mmmande INIT. CLL ud SRC clean the Data Bua. addnu aDowiDg writing or 
l9ding of the n.t& Buffer 8tart.iDg at location O. Beading from or writing int.o the buffer will 
inenment the adchls fellster . 

: NOT USED 

02 00 

I I 
L FIRMWARE MODEL 

Bmst DBl'INITION 

00-02 FIB.MW ABE MODEL-Tbeae three bita define the model number of the firmware uecl in the 
contnller. 

08-16 SPARE-ALWAYS 0 

BCC POSITION RBOJSTBR 
717 410 CltKBCPS> 

15 14 13 12 

I NOTUSED I 
BJTCS> DBJl'INJTION 

00 

ERROR POSITION 

00.12 BB.ROB POSITJPN-Tbeae read-only bita cleflne the &tart location of an error burst (cont.eining 
from one t.o ... 9'l'OI' bite) within a 218-word data field. eequenee. Tbe poeition is valid if the 
9'l'OI' is ECC conleetable. 

13·15 SPARE-ALWAYS O 

4·13 
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ECC PATTERN REGISTER 
777 m CBKECPT) 

15 11 10 

I NOT USED 

BITCS) DEFINITION 

00 

ERROR PATTERN 

OC>-10 ERROR PATrERN-Theee are read-only bite that provide an ll·bit correction patt.em for an error 
bunt that does not exdeed 11 error bite in length and is therefore ECC correctable. 

11·15 SPARE-ALWAYS 0 

MAINTENANCE REGISTER 2 
777 474 axMR2) 

15 

HEAD MAPPED 

Bm&) DEFINITION 

OB 07 00 

SECTOR MAPPED 

00-07 SECl'OR MAPPED-Tbele bite define the actual mapped sector addrees in the disc as oppoeed t.o 
the emulat.ed acldreae. 

08-16 HEAD MAPPED-Tbele bite define the actual mapped head acldreae on the disc as oppoaed t.o the 
emulat.ed addrees. 

15 11 10 00 

NOT USED I CYLINDER MAPPED 

BIT(S) DD'INJTION 

00-10 CYLINDER MAPPBD-Theee bite define the actual mapped cylinder adcl:reu on the disc as 
oppoaed t.o the emulat.ed ad.dreaa. 

11·16 SPARE-ALWAYS 0 

ENABLE UAL TIME CLOCK CONTROL RBGISTER 
777148 

15 07 06 05 00 

J NOTU$ED 

The Enable Reel Time CloC:k Control......,
performs a aepvate ~ ftom the other 
regiatere. Dming a read opera*8. bit 06 is always 

4·14 

1'818t. During a write operation bit 06 is eet enabling 
the real time clock control. Switdl 89 must be ON t.o 
enable this function. 

( 

(J 

c) 


