












































































































































































































































































































































































































































































































Bit(s) 

AC0:3 

AC4 

ACS 

AC6 

AC7 

AC8 

AC9 

AC 1" 

AC11 

SILO BUFFER _. STATUS WORD 2 
I' 

00 01 02 03 04 05 06 07 08 09 10 

.----N-O-T-O-E-F-IN-E-O--TI-W-O-E-Ir--C-H-E I WL I STO I SPE I WGE I VC 

Name 

Write Data Error 
(WOE) 

Cur rent Head 
Error (CHE) 

Write Lock (WL) 

Seek Time Out 
Err 0 r ( S KT 0 ) 

Spin Error (SPE) 

Wr i te Gate Er ror 
(WGE) 

Volume Check (VC) 

Drive Select 
Error (DSE) 

WORD 2 

Cl·2024! 

Function 

Undef i �n�E�~�d� 

This bit is set when Write Gate is 
on but :no trans i t ions we re detect ed 
on the Write Data line. 

This bit is set when Write Current 
is detected in the heads but Write 
Gate was not asserted. 

Set when the drive is Write Pro­
tected. 

Set when the heads do not aome on 
trac k in the requi red time d ur i ng a 
Seek command or when "Ready to Read/ 
Write" is lost while the drive is in 
position (lock-on) mode. 

Set when the spindle does not come 
up to :speed within 40 secorllds or 
when the spindle speed is too high. 

Set if Write Gate is asserted and 
one or more of the following condi­
tions is true. 

1. Drive is not "Ready to 
Rea el/ W r i t e " 

2. Drive is Write Protected 
3. Drive is in the midst of sector 

timE! 
4. Drive has another error asserted 

Set when a cartridge has been 
spun-up. This bit is reset by a Get 
Status command. 

Set 'when one or more drives have the 
same number (unit select plug) or 
have responded to the same number. 
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A.2.7.2 Silo Data Buffer During a Read Header Command 

SILO BUFFER - HEADER WORDS 

00 01 02 03 04 05 06 07 08 09 10 11 

NOT DEFIINED LSB I HS I MSB I I LSB I 
WORD 1 "-vJ \. 

"V 
) 

CYLINDER SECTOR ADDRESS 
ADDRESS 

00 01 02 03 04 05 06 07 08 09 10 11 

NOT DEFINED I MSB I 
WORD 2 \. 

"V 
) 

CYLINDER ADDRESS 

NOT DEFINED o 

WORD 3 

NOT DEFINED o I ~O I 0 I 0 I 0 I 0 
o o 

WORD 4 

NOT DEFINED 

WORD 5 L ) 
'----------------~-----------------

HEADER CRC 

NOT DEFINED 

WORD 6 ~_________________ __---------------J 
- "V 

HEADER CRC 

CZ-2025 
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Bit(s) 

AC0:3 

ACS 

AC5 

AC6:11 

Bit(s) 

ACQJ:3 

AC4:11 

Bit(s) 

AC0:3 

AC 4: 11 

Bit(s) 

Ace:3 

AC4:11 

Bit(s) 

ACQJ:3 

AC4:11 

Bit(s) 

Ace:3 

AC4:11 

Name 

Cyl Add 

HS 

Sec Add 

Name 

Cyl Add 

Name 

Name 

Name 

CRe 

Name 

CRC 

WORD 1 - HEADER 

Function 

Undefined 

LSB of Cylinder Address 

Head Select - lower head = 1, upper 
head = QJ 

Sect()r Address 

WORD 2 - HEADER 

Function 

Undefined 

Cylinder Address - eight high order 
bits 

WORD 3 - HEADER 

Function 

Undefined 

Zeros 

WORD 4 - HEADER 

Function 

Undef ined 

Zeros 

WORD 5 - HEADER 

Func1: ion 

Undefined 

Eight LSB of eRe word 

WORD 6 - HEADER 

Function 

Undefined 

Eight MSB of eRe word 



B.1 SITE PREPARATION AND PLANNING 

APPENDIX B 
INSTALLATION 

This appendix descrjlbes power, space, environmental, cabling and 
safety requirements that must be considered before installation of 
the RL01/RL02 Disk Subsystem. 

B.1.1 Environmental Considerations 
The RL0l/RL02 Disk Subsystem is designed to operate in a business 
or light indust.ry environment. Although cleanliness is an 
important consideration in the' installation of any computer 
system, it is particularly crucial for proper operation of a disk 
drive. The RL01K/RL02K Disk Cartridge is not sealed whi Ie being 
loaded and is therefore vulnerclble to dust or smoke particles 
suspended in the air ,as well as fingerprints, hair, lint, etc. 
These minute obstruct ions can cause head crashes, resul t ing in 
severe damage to the read/write heads and disk surfaces. 

B.l.l.1 Cleanliness - The RL0l/RL02 Disk Drives can operate in 
an ambient with less than one million particles per cubic foot of 
air which are 0.5 micron or larger in diameter. The drive 
contains a filter system which, under these conditions, maintains 
the particle coun.t within the cartridge below 100 particles per 
cubic foot. 

B.1.1.2 Space R,equirements Provision should be made for 
serv ice clearances of 1 m (36 in) at the 'front and rear of the 
rack or cabinet in which the drive is mounted and 1 m (36 in) at 
either side. 

Storage space for the RL01K/RL02K cartridges should also be made 
available. Each cartridge has al diameter of approximately 38 cm 
(15 in) and a height of approximately 6 em (2.5 in). 

CAUTION 
RL"lK/~tL92K disk cartridges must never 
be stacked on top of each other. A 
designated shelf area or specially 
designed disk cartridge storage unit is 
recommended (see the DIGITAL Supplies 
and Accessories Catalog). 

B.l.l.3 Floor Loading - The w€!ight of the RL01/RL02 01 sk Drive 
alone is 34 kg (75 ,lb) , which will not place undue stress on most 
floors. However, the added weight of the rack or cabinet as well 
as the number of drives to be installed should be considered in 
rela t i on to the we:ig ht of exi st. ing computer systems. Poss i ble 
future expansion should also be a consideration. 
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B.1.1.4 Heat Dissipation The heat dissipation of each 
RL0l/RL02 Disk Drive is 546 Btu/hour maximum. The ap;proximate 
cooling requirements for the entire system can be calculated by 
multiplying this figure by the number of drives, adding t~e result 
to the total heat dissipation of the other system components, and 
then adjusting the total figure to compensate for piersonnel, 
cool in g s y stem e f fie i e nc y, etc. It i s a dv i sa b 1 e to a 110 wi a sa f e t y 
margin of at least 25 percent above the maximum estimated 
r e qu i r em en t s • 

B.1.1.5 Acoustics - Most computHr si tes require at l¢ast some 
degree of acoustical treatment. However, the RL01/~L02 Disk 
Subsystem should not contribute unduly to the overall system noise 
level. Ensure that acoustical materials used do not produce or 
harbor dust. 

B.1.1.6 Temperature - The RL01/RL02 Disk Subs¥>stem wilf operate 
o v era t em per a t u r era n g e 0 f 100 C ( 500 F) t 0 4 0 C ( 1040 iF). Th e 
maximum temperature gradient is 16.60 C (300 F) per hoiur. The 
nonogerating temperature range is from -400 C (-40° F) to 66 0 C 
(151 F). 

B.1.1.7 Relative Humidity - Humidity control is impo~tant for 
proper operation of any computE~r system since static el~ctricity 
may cause memory errors or even permanent damage ~o logic 
components. The RL01/RL02 Disk Subsystem is designed t<l> operate 
within a relative humidity range of 10 to 90 percent~ with a 
maximum wet bulb 5emperature of 28° C (82 0 

'F) and a miflimum dew 
po i n t 0 f 20 C ( 3 6 F). Th e no no p E~ rat in g reI a t i v e hum i d i t y ran g e 
is from 10 to 95 percent, with a maximum wet bulb temperature of 
46° C (115° F). 

B.1.1.8 Altitude - Computer systems operating at high ~ltitudes 
may have heat d i ss ipa t ion problems. Al t i tude also a fe ects the 
fl yi ng he ig ht of read/wr i te head s in disk d rives. The max imum 
altitude specified for operating the RL01/RL02 Disk Sub~ystem is 
2440 m (8000 ft). Also, the maximum allowable operating 
temperature is reduced by a factor of 1.80 C per 1000m (1° F per 
1000 ft) above sea level. Thus, the maximum allowable ppegating 
temperature at 2440 m (8000 ft) would be reduced to 360 C :(96 F). 

B.l.1.9 Power and Safety Precautions The RL0l/RIL02 disk 
subsystem presents no unusual fire or safety hazard's to an 
existing computer system. AC power wiring should· be checked 
carefully, however,. to ensure that its capacity is adequate for 
the added load as well as for any possible expansiqn. The 
RL0l/RL02 Disk Drive is UL listed and CSA certified. 
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B • 1 • 1 • 1 " Ra d i a ted Em iss ion s An y sou rc e 0 f e 1 e c t r om a g net i c 
interference (EMI) that is near the computer system. may affect the 
operation of the processor and its related peripheral equipment. 
Common EM! sources that are known causes of failures include: 

• Thunderstorms 
• Broadcast stations 
• Radar 
• Mobile communications 
• High-voltage power lines 
• Power tools 
• Arc welders 
• Vehicle ignition systems 
• Static electricity 

The effect of radiated EMI emissions on a computer system 
unpredictable. 'rhus, grounding plays an important role 
protecting the circuits used in disk drive subsystems. 

is 
in 

To help reduce the effects of known high-intensity EMI emissions 
perform the following actions: 

• Ground window screens and other large metal surfaces. 

• Ensure that the 
properly (refer 
ments) • 

overall computer 
to paragraph 8.14, 

system is 
Gro und i ng 

grounded 
Require-

• Prov ide- pro per stor ag e (meta 1 ca bi nets wi th doo rs) fo r 
disk cartridges. 

B.1.1.11 Attitude/Mechanical Shock Performance of the 
RL0l/RL02 Disk Subsystem will not be affected by an attitude where 
maximum pitch and roll do not exceed 15 degrees. 

The subsystem is designed to operate while a half-sine shock pulse 
of 10 gravity peak c3nd 10 + 3 ms duration is applied once in 
either direction of three orthagonal axes (three pulses total). 

B.l.2 Options 
The RL0l/RL02 Disk Drive can be shipped with various controllers 
(fo r Un ib us, Omm ibus and LSI -11 Bus compute r system s), and can be 
configured for 115 Vac 230 Vac operation. 

Table 8-1 shows sal,eable RL0l/RL02 subsystem options. 
shows RL0l/RL02 option components. 
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Option 
Number 

RL01A 

RL02A 

RL01-AK 

RL02-AK 

RL01K-DC 

RL02K-DC 

RLII-AK 

RL211-AK 

RLVll-AK 

RLV21-AK 

RL8A-AK 

RL2SA-AK 

Table 8-1 Saleable RL81/RL82 Subsystem Option~ 

Description 

RL01 Un it, BC20\] I/O Cable, Chassis Slide and 
Mounting Hardware 

RL02 Un it, BC20\] I/O Cable, Chassis Slide and 
Mounting Hardware 

RL01-A (Drive) , ~:L01K-DC (Cartridge) 

RL02-A (drive) , HL021(-DC (cartridge) 

RL01 Data Cart ridge 

RL02 Data Cartridge 

RL01-AK, RLII Controller, BC06R, Term inator 

RL 02-AK, RLII Controller, BC06R, Term inato r 

RL01-AK, RLVII Controller, BC06R, Te rm ina tor 

RL02-AK, RLVII Co n t r I:) 11 e r , BC06R, Terminator 

RL01-AK, RL8-A Controller, BC06R, Term ina tor 

RL02-AK, RLS-A Co n t r I:) 11 e r , BC06R, Term inato r 
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Table 8-2 Saleable Cabinet Options 
(Includes skins, doors, covers, trim, and power ~ontrollers) 

Type 

J950 

J967 

H9500 

H9500 

H9500 

Vol ts: 

110 
220 

110 
220 

110 

220 
110 

220 
110 

220 
110 

220 

Dwg 

H960-BC 
H 960-B 0 

H967-BA 
H 907-BB 

H 9603-ED 

H9603-EE 
H9601-ED 

H9601-EE 
H 9602-EA, 

H9602-EB 
H9600-EA 

H9600-EB 
H 9602-B-O 

H96QJ0-A-O 

H9603-B-O 

H 9601-A-O 

Remarks 

Includes five 26.67 em (10.5 
in) high panels 

26.67 em (10.5 in) cover 
panels (H950-QA) must be 
ordered if required. 

SWLB with H9514-B top covers 

OWLB with H9514-A ,top covers 

SWHB complete hiboy cabinet 

OWHB complete hiboy cabinet 

SWHB option arrangement dwg. 
Order as required. 

OWHB option arrangement dwg. 
Order as required. 

SWLB option arrangement dwg. 
Order as required. 

OWHB option arrangement dwg. 
Order as required. 

Saleable Cable Options: Where an I/O cable length of more than Ie 
feet is required, order one of the following: 

Order No. 

BC20J-20 
BC20J-40 
BC20J-60 

Part No. 

7012122-20 
7012122-40 
7012122-60 

Length 

6 m (20 ft) 
12 m (40 ft) 
18 m (60 ft) 

Total length of cat.le~(s) from the controller to the last drive 
must not exceed 30 m (10~ ft) • 
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B.l.3 AC Power Requirements 
The RL0l or RL02 drive can opl~rate within one of two voltage 
ranges that are manually selected by means of two terminal blocks 
l~a ted a t the real;' of the dev:ice (Fig ur e B-1). These vol tag e 
ranges are: 

NOM 
LO 

110 Vac 
110-120 
90-105 

:2 20 Vac 
:22~-256 
180-210 

The drive will operate when the line frequency is between 47.5 and 
63 Hz. 

B.1.3.l Standard Applications - 'rhe drive can be shipped from 
the factory as a free-standing unit or mounted in various racks 
and cabinets (refer to Paragraph 8.1.2, Options). 

If the drive is shipped as a free-standing unit, the 2.74 rn (9 ft) 
ac power cord is terminated with a NEMA type 5-15P plug (DIGITAL 
Part No. 90-08938). This plug requires a NEMA type 5-l5R 
receptacle (Figure B-2). 

8.1.3.2 Optional Applications - Operation in the high voltage 
range (180-256 Vac) will require reconfiguring the termin:al block 
at the rear of the drive and changing the line cord plug (Figure 
8-1) • 

In 50 Hz applications, the line cord plug must be changed (Figure 
B-2) • 

B.1.4 Grounding Requirements 
Each cabinet of a DIGITAL computer system is equipped with ground 
1 ug te rm inals that should be connected to a low- impedance ea rth 
ground by No .. 4 AWG (5 mm/0.20 in) copper wire or stranded No.4 
AWG welding cable. A Burndy QA4C-8 s01derless lug (or equivalent) 
is recommended fo r term inating thE~ cable. DIG ITAL suppl i es a 
standard grounding conductor with each I/O and memory cabinet. 

A steel building beam is an adequate ground in many instances. 
Ho we v e r, so me dis k - 0 r i en ted s y stem sma y r e qui rea d ~ i t ion a 1 
connections to earth ground, in addition to the ground leads 
carried through various sign,a1 buses and ground connectors 
conta ined wi thin the power cables. The green grounding. wi re in 
the power cable must also be rE!turned to ground, usua 11 y' th roug h 
the conduit of the ~1ectrical distribution system. Note :that the 
green wire is a not a current-carrying conductor, nor a: neutral 
conductor. 

Whenever possi ble, the system pl::>wer panel must be ei ther mounted 
in contact with bare building steel by bonded joints (Figure 2-3) 
or connected to the steel bY'a short length of cable. 
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CIRCUIT BREAKER 

CZ-l056 

Fig ur e 8-1 RL01/RL02 Disk Drive - Rear View 
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SOURCE PLUG REC 
~--------~------------------------~ 

120V 
lSA 
1-PHASE 

120/208V 
30A 
3-PHASE V 

120/208-240V 
20A 
2-PHASE 

or 
1201208V 
20A 
3-PHASE V 

120!208V 
20A 
3-PHASE Y 

240V 
15A 
l·PHASE 

240V 
20A 
l-PHASE 

240/416V 
20A 
3·PHASE V 

120V 
30A 
1-PHASE 

~
. 

HUBBEL wI I 
fljU8-C #'i282 
NEMAlf6-16P 6·15R 
DEC If 90-08938 1:!-06361 

---. 

~
W_ 

HUBBEL .... , 

#2811 ~ 
NEMA If L6-30P G 
DEC 1112-11193 

x 

HUOBEL @ 
12411 W .. 
NEMAII L14-20P 
DEC If 12·11046 V 

HUBBEL 
,2611 
NEMA # L21 ·20P 
DEC # 12·p201 

x 

z 

(oi\ 
~ 

NEMA,8-15P 
DEC,90-08863 

II:Z610 
L!j-30R 
1:Z-11194 

1I:!410 
L'i4-20R 
1:1·11046 

N:!610 
L:!1-20R 
1:1·11210 

8·15R 
1:Z-11204 

(B)
X, G 

HUB.EL " 
,2321 V 112320 
NEMA, Le-20P UI·20R 
DEC1l12.11182 1;/·11191 

w'@z' 
~\' , y 

X , 
NEMA # -- NOT NEMA G 
DEC If 12·09010 

HUBm V@w 
#2811 _ 

NEMA 
L21-30P Z 
DEC 12-12314 

NOT NEM 
1:!·11269 

1I'!810 
U!1-30R 
1:1-1231& 

EPTACLE 

@ 

© G (J 

x 

G~~ 
y 

X 

G~ ... y 

b'~\j 
w t:::::> 

Z 

'g c::::J CJ 

G@ 
Z 

@) .: ~~ 
G X 

w~ c:;:) V 

Z 

USED ON 

ALL 120 V TAIIlE-TOP 
COMPUTERS. STANDARD 
nov LOW-CURRENT 
DISTRIBUTION. 120V 
TU10 UNITS. MOST 
120V TERMINAL DEVtCES. 

ALL 120V STANDARD 
CABINET MOUNTED EOPT 

120V PDII·1 1/46 PRO-
CEISOR CABINET ONLY. 

80 Hz RM 10 DRUM 
80 Hz RII02/RP03/ 
RP04. RPOI. RP08 

ALL 240V TABLE-TOP 
COMPUTERS. 
STANDARD LOW-CURRENT 
240V'DIITRIBUT'ON. 
MOlT 240V TERMINAL 
DEVICEI. 
240VTU10. 

ALL 240V ITANDARD 
CABINET MOUNTED 
EQUIPMENT. 

60 Hz RM10 DRUM 
60 Hz RP02/RP031 
RP04 

PDP11/70 
PROCUSOR 
IIOP 11/70MEM. 
VAX-ll/7BO 
PROCESSOR 

POWER 
CONTROLLER 
861-F 

POWER 
CONTROLLER 
861-C 

POWER 
CONTROllER 
861-A 

POWER 
CONTROllER 
861-8 

POWER 
CONTROLLER 
881·0 

CP -I i68 

Fig ur e 8-2 approved Electrical Plugs and Receptacles 
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POWER PANEL 

08-0717 

Figure B-3 Power Panel Grounded to Building Frame 



Where neither scheme is possible, a metal area (comprisin9;z the 
po~er panel, the conduit, and a metal plate) of at least 1 m (10 
ft ) tha tis in contact wi th masonr y must be connected to the 
green ground wire (Figure 8-4). The connecting wire must not 
exceed 1.5 m (5 ft) in length and should be at least a No. 12 AWG 
(2mm) • 

Wh en two cab i net s are b 01 ted tog e the r, DIG I TAL bon d s the m 
electrically with a No. 4 AWG conductor (5 mm/0.20 in) or by 
several copper mesh straps connected between the cabinet frames. 

After the grounding system is installed, it is advisable to take a 
voltage reading between the cabinet frame and the nearest grounded 
object. NBFU No. 70 (published by the National Bureau of 
Underwriters) provides further details regarding preferred 
g ro und ing proced ur es • 

8.1.5 Installation Constraints 
Th e r 0 ute fro m the r ec e i v in gar eat 0 the ins tall a t ion sit e t hat 
the equipment will travel should be studied in advance to ensure 
problem-free delivery. Among the considerations are: 

• Height and location of loading doors 
• Size, capacity, and availability of elevators 
• Number arid size of aisles and doors en route 
• Bends or obstructions in.hallways. 

B.2 AC CABLING 
Compute r equ ipmen t requ i res a pOY/er source wi th a min imum numbe r 
of voltage and frequency disturbclnces. Line voltage disturbances 
greater than 1/4 cycle (measured at the receptacle during system 
operation) are undesirable. 

DIGITAL power wiring conforms to' Underwriters Laboratories, Inc., 
Handboo k UL No. 478, Na t ional El ect rica 1 Code standard s, and the 
type II requirements of the National Fire Protection Association 
(NFPA 70). This means that in the United States the wire used as 
equipment ground is green, or qr 7en with a yellow stri,pei it 
carries no load current (except 1n emergency), but doe$ carry 
leakage current. No equipment is permitted to leave DIGITAL that 
does not have a grounding connection to its frame. 

The grounded conductor is light grey or white. It must not be 
used to ground equipment. Its purpose is to conduct current. 

Lines 1, 2, and 3 in a typical 60 Hz power system (Figure B-5) are 
represented by black, red, and blue wires, respectively, and phase 
rotation is in that order. 
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~---~ 

t- POWER PANEL 

PLATE 

08-0718 

Fig ure 8-4 Power Panel Grounded to Metal Plate 
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MAIN SUPPLY 
TRANSFORMER 
(ONLY SECONDARY SHOW N) 

i 
20f V 

1 r ~ 208V 208V 

1 1 

~ 

NOTES 
A THE NEUTRAL CONDUCTOR SHOULD BE GROUNDED AT THE MAINS 

SUPPLY TRANSFORMER 
AND IF REQUIRED BY LOCAL AUTHORITIES AT THE DISTRIBUTION 
PANEL AND ELSEWHERE. 

B. THE FRAME GROUND CONDUCTOR MAY CONSIST OF ELECTRICAL 
METALLIC CONDUIT OR 
RACEWAY IF APPROVED BY LOCAL AUTHORITIES. 

MAIN CIRCU IT 

I 

rBREAKER OR 
PHASE A /7"'-.' CUT-OFF CONTACTOR 

1 
I 
I 
I 

120V I 
I 
I 

PHASE B I 

"" 1 
I 
I 
I 

120V I 
I 

, . 

I 
I PHASE C ~ , 

120V 
~t NEUTRAL 

FRAME GROUND 

), I) 
I 

I) 
I 

TO SINGLE PHASE LOADS 
(TYPICAL) 

I) 
I 

Figure 8-5 Typical 60Hz Power System 

I) ') ') 
I I I 

TO THREE 
PHASE LOADS 

(TYPICAL) 



CAUTION 
Where no grounded wire can be 

assumed. 
systems 
neither 
(115 V 

guaranteed, it must not be 
There are some 115 V/60 Hz 
within the United States where 
side o:E the line is grounded 
3-phase delta). 

Figure B-6 shows a typical 50Hz power system. 

Two types of power systems can be used to prov ide power to the 
NEMA type L14-20R receptacle. 'rhe type shown in Figure B-7 is 
referred to as split-phase (or 2-phase 180 displaced) 120/240 Vac. 
It comprises a center-tapped transformer with 120 Vac between the 
center tap and either of the two legs. 240 Vac exists between the 
two outside legs. 

The second type (Fig ur e 8-8) is ref er red to as 3-phase Y (120 
displaced) 120/280 Vac. The 120 Vac exists between neutral and any 
of the three othE~r 1e9s (X, Y, or Z), and 208 Vac exists between 
any two of the outer legs (i.e.,. between X and Y, X and Z, or Y 
and Z). Although Figure B-8 shows the X and Y connections as the 
two phases used for the receptacle, any two of the three phases 
shown can be used. 

The ground terminal on the L14-Z0R receptacle will normally have a 
green screw, the neutral terminal will be white or silver, and the 
"hot" terminal will be brass covered. 

B.3 INSTALLATION - GENERAL 
The controller should be installed first, followed by the 
drive(s). Next, the diagnostics should be run to demonstrate that 
the subsystem is functioning properly or to diagnose any problems. 
Paragraph B.4 explains the installation of the RL1l Controller, 
Paragraph B.5 deals with the RLVII and Paragraph B.6 describes 
RL8-A installation. 

Paragraph B.7 contains instructions to install the unit and 
Paragraph B.8 explains acceptance testing and contains separate 
paragraphs for each of the three controllers. paragraph B.9 
describes the use of the M93l2 bootstrap module that may be used 
on RLll-based systems. 

B.4 RL11 CONTROLLER INSTALLATION 
The RLl1 Controller, (M:7762) is a single hex-height module that can 
be installed in any hex-height SPC slot. Connector J1 connects 
the controller to the drive bus (Figure 8-9). 

Of the 21 jumpers on the 
factory test purposes. 
selection: 

RLII 
The 

Controller, 
r em a i n i n 9 1 6 

WI-W6 
W7-W16 

VECTOR ADDRESS (160) 
BASE ADDRESS (774400) 

8-13 

five 
are 

are 
for 

used fo r 
address 



MAIN CIRCU IT 
r BREAKER OR 

PHASE A~, CUT-OFF CONTACTOR 

~~l~~l--~i~----~ 

( 38011416V 220/240V j 

~~1~~~6~~~R r~~~t'------+----~~------P_H_A_S_E_B--':'~--~----~~--------------~~-----
(ONLY SECONDARY SHOWN) l i I 

3801 3801 I 
416V 416V 220/240V : 

! I 

PHASE C ~ 
, ---~----+---~~--~-4-+---

220/240V 
t 

1 

NOTES 
A. THE NEUTRAL CONDUCTOR SHOULD BE CONNECTED TO EARTH 

GROUND AT THE MAINS SUPPLY 
TRANSFORMER. IF REQUIRED BY LOCAL AUTHORITIES IT MAY ALSO BE 
EARTHED AT THE 
DISTRIBUTION PANEL(S) AND ELSEWHERE. 

B. THE SAFETY EARTH GROUND CONDUCTOR MAY CONSIST OF 
ELECTRICAL METALLIC CONDUIT OR 
RACEWAY IF APPROVED BY LOCAL AUTHORITIES. 

, , NEUTRAL 

SAFETY EARTH GROUND 

TO S.INGLE PHASE LOADS 
(TYPICAL) 

Fig ure 8-6 Typical 50Hz Power System 

TO THREE 
PHASE LOADS 

(TYPICAL) 



~ ---'l POWER LINE 
TRANSFORMEIR 

x 
I ~V 

J---N.I I * 
WHITE 

240V OR GRAY G 

- 120V 
~ __ ~I~W~_~ ____ ~_ 

G I GREEN JL --~----S-A-F--ET-Y--G-R~O~U~N-D---
-___ --.J 

(A) 120/240V SPLIT-PHASE (TWO PHASE) 

Fig ure 8-7 Split Phase (2-PhaSe~ Power System 
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I POWER L"iNE - I I TRANSFORMER I 
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Fig ure 8-9 RLll Component Layout (Sheet 1 of 2) 
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Figure 8-9 RLll Component Layout (Sheet 2 of 2) 
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NOTE 
A logical one is represented by the 
presenCE~ of a j uaper wi re. 

The Unibus priority'plug sets the priority for bus requests. For 
the RLll subsystem, bus reque'sts are at priority level 5 
(BRS/BG5). (See FigurE~s B-10 and B-11.) 

N01'E 
Ad jus tm E~n t: son the R L 11 are pre set at 
the factory and are not to be changed in 
the field .. 

To install the controller: 

1. Remove the ,M7762 module from its shipping container and 
examine it for any physical damage.' 

2. If a priority level other than 5 is required, obtain an 
appropriate priority jumper assembly or set up the 
priority jumper assembly (item 1, Figure B-9) using 
Fig ure B-18 as a guide. The vector and base address 
jumpers Wl-vl16 are for 160 and 774400, respectively. If 
the subsystem configuration requires other than standard 
addresses', set: the jumpers up as shown in Figure 8-10. 
Physi cal locat ion of these jumpers is shown on Fig ure 
B-9. 

3. Install thE~ ribbon cable (BC06R-XX) with the red 
indicator stripe to the right and the smooth side facing 
the viewer when viewing the component side of the 
con t roll e r at s sh 0 wn i n Fig u reB -1 2 • Dr e sst h e cab 1 e a s 
necessary. 

4. Insert the controller into its appropriate slot in the 
SPC backplane as shown in Figure 8-12 after ensuring that 
the s lot d a I~ s no t con t a ina g ran t co n tin u i t Y mo d u 1 e in 
row D. Do not chafe the ribbon cable. Route the cable 
up and out to the rear of the cabinet, allowing for cable 
strain relief. 

NOTE 
See ApPEtndix D for configuration rules 
,and SPC slot selection considerations. 

5. Remove the jumper between CAl and CBl, (NPR Grant) on the 
backplane, if the jumper exists. 
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Figure B-10 RL11 Base and Vector Address Jumper Configurations 
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Figure 8-11 RL11 Priority Jumper Assembly Connections 
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____ 3 

~ED REF. STRIPE 

SMOOTH SIDE~ 
t 

I 

NOTES: 

1. WHEN INSTALLED IN BA11K OR BA11L 
EXPANSION BOX. BC06R CABLE (ITEM #3) 
SHOULD BE FOLDED 90 0 AND ROUTED UP 
OUT OF THE BOX AS SHOWN. 

2. WHEN ALTERNATE MOUNTING POSITION 
IS USED CONNECTOR IN TRANSITION 
BRACKET MUST BE INVERTED SO THAT 
I/O CABLE FROM DRIVE WILL HANG 
IN A DOWNWARD POSITION AS SHOWN. 

3. ITEM #3 THRU ITEM ,8 ARE NOT 
ASSEMBLED AT THIS POINT BUT ARE 
SHIPPED WITH UNIT FOR ASSEMBLY 
AT INSTALLATION TIME. 

4. PRIORITY JUMPER ASSY (ITEM H 1) TO 
BE PLUGGED INTO M7162 AT FINAL ASSY. 

5 THE RL 11 MODULE (M7762) WILL 
OCCUpy ONE HEX SPC SLOT. 

6. JUMPER WIRE FROM CAl TO CBl ON 
THE SPC BACKPLANE MUST BE 
REMOVED AT INSTALLATION. 

DESCRIPTION DWG PART NO . 

. 2 SCREW. PHL TRS HD. #10-32 X .50 LG 9006073-03 

2 NUT. SPRING #10-32 9007786-00 

1 SCREW. TAP-TLTE.,;8 x .38 LG 900641B-01 

1 CLAMP. CABLE 9007083-00 

1 TRANSITION BRACKET ASSY C-AO-70 12415-0-0 

1 CABLE ASSY D-UA- BCOS R-06 

1 RL 11 CONTROLLER D-UA-M1762-0·0 

1 PRIORITY JUMPER ASSY 5408178 

Figure 8-12 RLll Controller Installation 
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6. Install the transition bracket at the rear of the cabinet 
shown in Figure B-12. Assemble and install transition 
connector. 

7. Connect the other end of the ribbon cable (BC06R-XX) with 
the red indicator str ipe on the top. Use Fig ure B-12 as 
a guide. 

8. Apply system power and, using a suitable measuring device 
(i.e., digital voltmeter or equivalent) , verify the 
vol tag es are within the ranges specified below. 

VOLTAGE RANGE TEST POINT 

GROUND AC2 
+5 VDC +4. 75 TO + 5.25 VDC AA2 BACKPLANE 

+15 VDC +14.25 TO +15.75 VDC 'CVI LOCATION 
-15 VDC -15. 75 TO -14.25 VDC CB2 

Measure all voltages between the ground test point and 
the appropriate voltage test point. If any adjustments to 
the power supply are necessary, refer to the appropriate 
manual. 

B.5 RLVll CONTROLLER INSTALLATION 
An RLVII Controller is comprised of a 
and the drive bus mc)dule (M8013). 
jumpers, trimpots, and connectors 
following paragraphs. 

B.S.1 Bus Interface Module 

bus interface module (M8014) 
Each mod ule has swi tches , 

that are explained in the 

The bus interface module (M80l4) contains the logic circuits that 
perform the following major functions: 

• LSI-II bus interface functions 
• Progr ammable reg'i sters 
• Silo data storage and control circuits 

An illustration of the component side of M8~14 is shown in Figure 
8-13. The location of the bus address switches, the vector 
address swi tches, and the connector finger ass ignments are shown 
in this figure .. 

The bus addr~ss switch is used to set up the device base address. 
It is normally fact~)ry preset to 7440. This means the device CS 
reg i s t e r has a n add res s 0 f 174 4 00 and the M P r eg i s t e r has an 
addr ess of 17440, 6. The swi tches have the ON and OFF pos i t ions 
labeled. The ON position is the logical 1 or true state (Figure 
8-14) • 

The vector address switch is used to select the address of the 
vector for this device when it i.nterrupts. It is 'factory preset 
for an address of 160 (Figure B-.15). 
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Figure 8-14 RLV11 Base Address Switch Settings 
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Figure 8-15 RLVll Vector Address Switch Settings 
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8.5.2 Drive Module 
The drive module (M8013) contains the circuitry that performs the 
following major functions: 

• Data formatting and error detecting circuits 
• Control microsequencer and timing circuits 
• Drive bus interface 

An illustration of the component side of M8"l3 is shown in Figure 
8-16. 

NOTE 
Adj ustments to the RLVll are preset at 
the fac:tc)ry and are not to be adj usted 
in the field. 

B.S.3 Module Slot Location 
Modules M8013 and M8014 must be inserted into the H9273 backplane 
(Figure 8-17) such that the M8013 module is in the slot closest to 
the processor. Outside of this one restriction, the two modules 
can be inserted ,in ,:lny two unused slots. The controller priority 
level is based solely on its electrical distance from the 
microprocessor module in slot 1. 

B.5.4 Module Installation 

1. Using the normal configuration rules, select two adjacent 
slots in the backplane for the two controller modules. 

2. Insert the ribbon cable (BC06R-XX) into Jl on the M8013 
wi th the rled str ipe edge toward the top (Row A) of the 
mod ule. 

3. Insert the M8",13 module into the selected slot that is 
closest to the processor. 

4. Examine the M8014 to insure that 
switches and the vector address 
correctly. See Figures 8-14 and 8-15. 

the base 
switches 

address 
are set 

5. Ins e r t the M 8 014 mod u len ex t to th e M 8 '" 1 3 • 

6. Install the transition bracket at the rear of the cabinet 
as Shown in Figure 8-12. Assemble and install the 
transition connector. 

7. Connect thE! c:>ther end of the ribbon cable wi th the red 
stripe up. 
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Figure B-16 RLVll Drive Module (M8013) 
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8. Apply system power and, using a suitable measuring device 
(i.e., digital voltmeter or equivalent), verify that the 
voltages are within the ranges specified below. 

Voltage Range Test 

Ground AC2 
+5 Vdc + 4.75 Vdc to +5.25 Vdc 'AA2 
+12 Vdc +11.5 Vdc to +12.5 Vdc AD2 
-5 Vdc - 5.25 Vdc to -4.75 Vdc ALI 

NOTE 
The -51 Vdc is generated on the M80l3 
module. It is not adjustable but must 
be wi thin speci f:ications for proper 
operation. Module replacement is the 
only corrective procedure. 

Point 

(M8013 onl y) 

Measure all voltages b~~tween the ground test point and 
the appropriate voltage test point. If any adjustments 
to the power supply are necessary, refer to the 
appropriate processor's service manual. 

B.6 RL8-A CONTROLLER INSTALLATION 

B.6.1 Introduction 
The RL8-A Omnibus controller module (M8433) contains the following 
logic functions: 

• Interface logic 
• Prograrrmable registers 
• Silo data storage and control 
• Data formatting and error detection 
• Control microsequencer and timing logic 
• Drive bus interface logic 

B.6.2 

NOTE 
Adj ustments on the RLS-A are preset at 
the factory and are not to be changed in 
the field. 

Module Slot Location 
The module can be inserted into any unused Omnibus hex-height slot 
between the CPU and the first memory element. The controller is 
connected to the first drive via a BC80J-20 interface cable. 
Connections between 'drives are made using a BC20J-XX (70-12122-10) 
cable. 

B.6.3 Module Installation 

1. Remove theM8433 module (see Figure B-18) and interface 
cable (BC'~8~J-20) from the shipping container and inspect 
them for physical damage. 
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2. Verify the proper j urn pet' configuration for device codes 
and priority (Figure B-18) • 

Device Code WI W2 

60,61 IN OUT 
62,63 IN IN 

Break Priority W3 W4 WS 

0 IN OUT IN 
1 OUT IN OUT 

NOTE 
RLS-A is shipped from the factory with a 
priority of 0. 

Device Type we W9 

RL01 OUT IN 
RL02 IN OUT 

ROM Type (EI33) Wl0 Wl1 W6 W7 

0l2E2 OUT IN IN OUT 
8708 or 2708 IN OUT OUT IN 

3. position thE~ Be 80J .... 20 interface-to-drive cable in the 
PDP-8 chassis and connect the Berg connector to the M8344 
mod ule . 

4. Install the M8344 module into selected slot in the 
Omnibus backplane. 

5. Route the cable out to where the first drive will be 
installed. 

B.7 RLII/RL92 DISK DRIVE INSTALLATION 

B.7.1 Unpacking and Inspection 

1. When delivered, each drive and its associated cabinetry 
are enclosed by a heavy cardboard carton and attached to 
a shipping skid (Figure B-19). Remove the plastic straps 
that secure the shipping carton to the skid. 

2. Remove the lid from the top of the carton. 

3. Remove the staples that fasten the wooden crating slats 
and carton flanges to the skid. 
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Figure 8-19 H950 Shipping package 
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4. Remove the shipping carton. 

5. Inspect the cabinet and drive for sighs of damage. 

B.7.2 

Retain all. packing material and receipts in the event 
that any clclims for shipping damage must be filed. All 
claims should be filed promptly with the transportation 
company. 

RLII/RL92 Disk Drive Unit Mounting 

NOTE 
If the RLBl/RLI2 is to be mounted in an 
8950 cabinet, the shipping brackets must 
be retained and refitted after 
installat ion. This is the only way to 
prevent the drive from sliding while 
repositioning or moving the 8950 
cabinet. 

The drive may be shipped in a rack or cabinet as an integral part 
of a system or may be shipped in a separate container for addition 
to an existing system. 

I f the d r i v e i s t,o be ins taIl e din an ex i s tin g rae k 0 rca bin e t , 
install the chassis slides first as described in Steps I through 6 
below (Figure B-2'n.. The procedure for installing the drive 
itself begins with Step 7. 

1. Install cabinet stabilizers before mounting the drive. 

2. Remove the slides from the disk drive. 
hardware for reassembly.) 

(Retain the 

3. Install slides into the rack or cabinet using enclosed 
hardware. Be sure the slides are at the correct height 
to permit installation of pop panels (dress panels) upon 
complet ion of i nsta lla t: ion. Also ver i fy that the s 1 ides 
do not bind on any hardware used to mount the slide. 

4. Extend slides to lock position. 

5. Slide drive onto chassis slides and reinstall security 
mounting hardware. 

6. Ensure thc1t the disk drive moves easily on the slides, 
that therE~ is no bind Ing in the cabinet, and that the 
proper height has been maintained for dress panels. 

7. Open the dr ive access cover. 
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N()TE 
There is a safety interlock In the RL8l 
and RL02 Disk Drives that locks the drive 
access qover when thE! dr 1 ve has no power. 
The manual release to bypass this 
interlock is located on the right side of 
the drive under a small access cover 
(Figure B-2l). Remove the cover to reach 
the solen,oid. Pull down on the solenoid 
and operate the top release mechanism at 
the sam.e time to open the d rive access 
cover. Jlilfter the drive access cover is 
open, replace the solenoid cover. 

8. Loosen the head restraining bracket screw located on the 
positioner. Turn the bracket 90 degrees and retighten 
the screw (Figure 8-22). 

9. On newer drives, these are two shipping screws on the 
bottom of the unit that secures the spindle/blower motor. 
Remove the screws. 

10. If the drive 
that has an 
drive be'ing 
connected. 

is being 
interlock 
extended 

install in a dual-drive cabinet 
system to preven t more than one 
at a time, ensure that is is 

11. Inspect the terminal block covers' at the rear of the 
drive. Ensure that they are configured properly for the 
input power available (Figure 8-22). 

CAUTION 
Connection to the wrong power 
will result in serious damage 
disk drive. 

source 
to the 

12. If there is only one disk drive in the system, or if this 
is the last drive of the daisy chain, install a 
terminator assembly (DIGITAL part no. 70-12293) in the 
"cable out" location at the rear of the drive (Figure 
8-22). 

13. If this is an RLll- or an RLVll-based system, route the 
I/O ~ab1e BC20J-XX (DIGITAL part no. 70-12122-10) between 
the first drive and the transition connector. If this is 
an RLS-A-based system, route the 8C80J-20 cable from the 
RLS-A to the first drive. 
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Fig ur e 8-2: 2 rlve - Rear View RL01/RL02 Disk D . 
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14. If this is a multidrive installation, connect an I/O 
cable from "cable in" of this drive to the "cable out" 
connector of the previous drive. Repeat for each drive. 

NOTE 
The total length of cable from 
controller to the last drive must not 
exceed 30 m (100 ft). 

15. Install the proper unit select plug at the front of the 
drive (Figure B-23). 

B.7.3 Drive Prestart-up Inspection 
'ro beg in the inspect ion proced ure, remove the top cover by 
loosening the captive screws and lifting the cover straight up. 
Rest the cover on the rear of the dr lve (Figure 8-24). Wi th the 
drive power off, follow these steps" 

1. Ensure that the positioner restraining bracket is secured 
out 0 f po sit ion top rev en t: in t e r fer en c e wi t hit ( Fig u r e 
8-22) • 

2. Ensure that the positioner is home. 

3. Ensure 
dirty. 
percent 
wiper. 

that the read/write head gimbels are not bent or 
(If they are dir.ty, clean with a solution of 91 
alcohol and 9 percent water and a lint-free 

4. Ensure that the spindle rotates freely and its top 
surfaces are not dirty. (Clean as described above.) 

5. Ensure that the brush assembly is home (not exposed). 

6 • En sur e t hat the log i c mod ul e s and con nee tor s are sea ted 
f i rml y. 

7 • T urn CB 1 ON. 

8. Ensure that the spindle rotates slowly counterclock wise 
for approximately 15 seconds and stops. At this time, 
the LOAD 1 ig ht wi 11 come on. 

9. Ensure that the FAULT light is not on. 

10. Ensure that the muffin fan at the rear of the drive is 
operating. 
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Figure B-23 RL01/RL02 Disk Drive - Front View 
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11. Using a suitable measuring device (i.e., digital 
voltmeter or equivalent) I' ensure the following drive 
voltages are within the specified toleranc~s. 

Vol tage 

+lSUNREG 
-15UNREG 
+5REG 
+8REG 
-SREG 

Range 

(+15.0 to +18.0 Vdc) 
(-15.0 to -18.0 Vdc) 
(+4.85 to +5.35 Vdc) 
(+7.7 to +8.3 Vdc) 
(-7.7 to -8.3 Vdc) 

Test Po int 

+VUNREG 
-VUNREG 
TP8 
TP4 
TP5 

See Figure B-24 for 
points are located on 
module (Figure B-25). 

dc servo 
the mask 

module location. 
cover ing the dc 

Test 
servo 

12. Ver i fy tha t the WRITE PROTect swi t'ch cycles in and out 
and the indicator lights up when the switch is pressed. 

13. Ve r i f Y th a t th e LOA D s wit c h c yc 1 e sin and 
indicator light goes out when the switch 
Return switch to the "out" position. 

out and the 
is pr essed • 

14. Turn off CBl. 

15. Reinstall the top cover and secure with the captive 
screws. 

16. Ensure that the drive access cover cannot be opened. 

17. Turn CBl on and ensure the drive access cover will open. 

B.7.4 Drive Star-tup Operation Ch~eck 

1 • With the d r i ve po we r ON, i In s tall a s c rat c h car t rid 9 e • 

2. Close the cover, press the LOAD switch and note that: 

o the LOAD light goes out 

o Wh e nth e car t rid 9 e I' e a c h es nom ina 1 s pee d ( aft e r 
approximately 30 seconds), a brush cycle commeinces. 
When the brushes have returned home, the read/wr i te 
head s wi 11 load and approach cyl inde r 0. When the 
heads have locked ont() cylinder 0, the READY light 
will iiluminate. The total time for this process is 
approximately 45 seconds. 
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Figure 8-24 RL01/HL02 Disk Drive - Exposed Drive Logic Module 
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3. Press the LOAD switch again. The READY light sho'uld go 
off and the read/write heads should retract to thei~ home 
position. The spindle should slow down and then cbme to 
a complete stop after about 30 seconds. The LOAD light 
should ill u'm inate when thE! spindle has stopped. 

4. If the drive startup ope'ration check detailed above is 
successfully completed (i .e., the READY ind~cator 
illuminates), run the subsystem confidence tests 
described in Paragraph B.8. 

B.8 CONFIDENCE TESTING 
Confidence testing consists of running the diagnostic programs. 
Each diagnostic has a listing that contains opetating 
instructions. Each listing explains system hardware requirements, 
software env ironment, which features are tested and how they are 
tested, program options and how to select th~m, how to interprete 
printouts, error handling, device information tables, di~logue 
with the Diagnostic Supervisor, and complete opetating 
instructions. The listings are available as hard copy printouts 
or on microfiche. 

The binary form of the diagnostic programs are available on 
various media. It is always advisable to keep a copy of the 
RL01/RL02 diagnostics on a media other than the RL01K or RL02K 
ca rtr i dge so that the d iagnostic~ can be loaded th roug h another 
device if the RL subsystem is down" 

The old MAINDEC naming system is being replaced with a new naming 
system. Manual and microfiche designations are also being 
converted. In addi tion, part nLimbers are be ing assigned that 
conform to DIGITAL's standard twelve character part number system. 

When ordering diagnostic media, listings, manuals, or microfiche, 
check the current catalog or index for the latest designati~n and 
revision level. The applicable catalogs and indexes are listed in 
Ta bl e B-3. Un less otherwi se spec j. fi ed when order ing, the la test 
revision will be shipped. 

NAME 

PDP-II 
PDP-8 
PDP-·II 
PDP-8 

Table 8-3 Diagnostic Catalogs and Indexes 

Di ag nost i c So ft wa re ComponE~nts Ca ta log* 
Software Components Catalog. 
MAINDEC Inde'x 
MAINDEC Index 

PART NUMBER 

AV-8 021 E-TC 
AV-0872B-TA 
AH-9026P-MC 
AH-6S72G-MA 

* NOTE: Both of these catalogs are available on microfiche 
(EP-08 /llDC-02) 
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B.8.1 RLll-8ased Diagnostics 
The diagnostic packa,ge~ used for an RLll/RL01 subsystem before the 
release of the RL02 c:onsisted of the six free-standing programs 
listed in Table 8-4. There were two revisions, Revision A and 
Revision B. These' programs handled only RL0l drives (not RL02 
un its) • 

CZRLAA 0 
CZRLBA0 
CZRLCA0 
CZRLDA0 
CZRLEA0 
CZRLFA0 

Table 8-4 RLII-Based Diagnostics 

Controller Test Part 1 
Co n t roll e r Te s t Pa r t 2 
Drive Test Part 1 
Dr i v e Te s t Pa r t 2 
Performance Exerciser 
Drive Compatibility Test 

These diagnostics C,3n be run free-standing, under the Diagnostic 
Supervisor, manually under XXDP, chainable under XXDP (except 
CZRLFA0 which r.~quires manual intervention), or under 
manufacturing checkout environments such as SLIDE or ACT-II. 

A new diagnostic package is available to test either an RL0l or an 
RL02 uni t. The k:i t numbers are 1 i sted in Table 8-5 and the 
contents of the tests are shown in Table 8-6. 

There is a new program added to the package named CZRLMA0. It is 
used to read the Bad Sector File .and can be used to write entries 
into the field writable portion of the Bad Sector File. This 
program is not a diagnostic and should not be used as one. It 
assumes that the system is functioning properly. 

PART NUMBER 

ZJ283-R8 
ZJ283-RZ 
ZJ283-PB 
ZJ283-FR 

Table 8~-5 RLll Diagnostic Kit Numbers 

DESCRIP,]~ION 

Documentation and Paper Tape 
Documentation Only 
Paper Tape Onl y 
Microfiche Only 
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Table 8-6 RLll Dia~Jnostic Components 

PART NUMBER NAME 

AC-FlllA-MC CZRLGA0 CONTROLLER TEST 'I 
AH -F 110A-MC 
AK-F 108A-MC 
AK -F 10 9A-MC 
AF-F lIIA-M0 

AC-FIISA-MC CZRLHA0 CONTROLLER TEST #2 
AH-F 114A-MC 
AK -F 112A-MC 
AK-F 113A-MC 
AF-F IISA-M0 

AC-F119A-MC CZRLIA0 DRIVE TEST #1 
AH -F lISA-MC 
AK-F 116A-MC 
AK -F 117A-MC 
AF-FI19A-M0 

AC-FI23A-MC CZRLJA0 DRIVE TEST #2 
AH-F 122A-MC 
AK-FI20A-MC 
AK-F 121A-MC 
AF-F 123A-M0 

AC-FI27A-MC CZRLKA0 PERFORMANCE EXERCISER 
AH-F126A-MC 
AK-F 124A-MC 
AK -F 12 SA-MC 
AF-F 127 A-M0 

AC-FI31A-MC CZRLLA0 DRIVE COMPATIBILITY TEST 
AH -F 130A-MC 
AK -F 128A-MC 
AK-F 129A-MC 
AF-F 131A-~0 

AC-F13SA-MC CZRLMA0 BAD SECTOR FILE UTILITY 
AH -F 134A-MC 
AK-F 132A-MC 
.AK -F 1 3 3A -MC 
AF-F 13SA-M 0 
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ITEM 

DOC UMENTAT1rON 
FICHE 
PAPER TAPE. # 1 
PAPER TAPE: '2 
DECO 

DOCUMENTATION 
FICHE 
PAPER TAPE' #1 
PAPER TAPE #2 
DECO 

DOCUMENTATION 
FICHE 
PAPER TAPE, #1 
PAPER TAPE #2 
DECO 

DOCUMENTAT10N 
FICHE ' 
PAPER TAPE #1 
PAPER TAPE i #2 
DECO 

DOCUMENTAT~ON 
FICHE 
PAPER TAPE #1 
PAPER TAPE #2 
DECO 

DOCUMENTATION 
FICHE 
PAPER TAPE,1 
PAPER TAPE !'2 
DECO 

DOCUMENTATlloN 
FICHE 
PAPER TAPE #1 

PA PER TAPE '. 2 
DECO 



In addition to thE! free-standing diagnostics, there is a DECXll 
module for use with the DECXll System Exerciser. The current 
revision is designat.ed RLAA and is in DECXll Opt'ion Library IS 
DXQLQ. Revision A (RLAA) will operate an RL0I drive only. 
Revision B (RLAB) ~lill operate either an RL01 or an RL02. 

There is also an HL subsystem driver for the Maintenance Program 
Generator (MPG). 

The binary form of the diagnostics are included as part of XXDP. 
This makes them available on media for the RK05, RK06, RK07, RL0l, 
RX0l, DECtape, magnetic tape, and DECassette. 

The use of XXDP, D:E:CXll, and MPG is explained in the manuals 
listed in Table 8-7. 

PART NUMBER 
HARD COpy 

AC-9093I-MC 
AC-8 2 4 0Z -MC 
AC -8 l6JC -MC 

Table 8-7 User Documents 

PAFtT NUMBER 
fJIICROF ICHE 

E:P--DZQXA-J -D 
P~H--82 422 -MC 
E:P --DTUMA -C-D 

NAME 

CZQXAI0 XXDP USER GUIDE 
CXQBAZ0 DECXll USER DOCUMENT 
CTUMAC0 MPG USER MANUAL 

B.8.2 RLVlI-Based Diagnostics . 
The RLVII Controll~~r·-based subsystem is tested with the same set 
of diagnostics as the RLll Controller subsystem with the following 
exception. The RLVII has an internal maintenance feature that is 
not tested by the FtLll diagnostics so there is one additional 
diagnostic program cailled the C'VRLAA0 Diskless Test. It should be 
run first. 

The diagnostic kit includes the same items as the RLll diagnostic 
kit plus the CVRLA.~0 test. The RLVII kit designations are shown 
in Ta bi e 8 -8 • 

DESIGNATION 

ZJ285-RB 
ZJ285-RZ 
ZJ285-PB 
ZJ285-FR 

RLVll Diagnostic Kit Designations 

CONTENT'S 

Documentation and Paper Tape 
Documentation Only 
Paper Tape Only 
Microfiche Only 

The DECXll module is the same one used for the RLII. 

B.8.3 RL8A-Based Diagnostics 
There are six free-standing di.agnostic programs for the RL8-A 
Controller-based system. There' is also a DECX8 module for use 
with the DECX8 system exerciser. These diagnostics are available 
as individual compon,ents (see 'I'able 8-9) or in a kit (see Table 
8-10 ) • 
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Table 8-9 RL8-A/RLBI Diagnostic Components 

PART NUMBER DESIGNATION 

AC-C6561o.-M1o. 
AH-C 65 71o.-M1o. 
AK -C 65 8A-M1o. 
AL-C 659A-N1o. 
AC -C 66010. - M1o. 
1o.H-C 6611o.-M1o. 
1o.K -C662A-MA 
1o.L-C663A-N1o. 
AC-C664A-MA 
AH -C 665A-MA 
1o.K -C666A-MA 
AL-C667A-NA 
AC -C 66 8A -MA 
AH-C 669A-MA 
AK -C670A-MA 
AL-C671A-N1o. 
AC-C672A-MA 
AH-C673A-MA 
1o.K -C6 7 4A-MA 
AL-C 675A-NA 
AC-C676A-MA 
AH-C677A-MA 
AK -C67 BA-MA 
AC-C6B2A-MA 
AH-C683A-MA 
AK-C 6B4A-MA 
AL -C6 85A-NA 

PART NUMBER 

ZB233-RB 
ZB233-RZ 
ZB233-PB 
ZB233-FR 

AJRLAA0, RL8A DISKLESS CONTROL TEST (DOC) 
AJRLAA0, RL8A DISKLESS CONTROL TEST (FICijE) 
AJRLAA0, RL8A DISKLESS CONTROL TEST (P. tAPE) 
AJRLAA0, RLBA DISKLESS CONTROL TEST (DEC1APE) 
AJRLBA0, RL8A/F~L01 DRIVE TEST 1 (DOCUMENT) 
AJRLBA0, RL81o./RL~1 DRIVE TEST 1 (FICHE) 
AJRLB1o.0, RL8A/RL01 DRIVE TEST 1 (P. TAPE) 
AJRLBA0, RL8A/RL01 DRIVE TEST 1 (DECTAPE) 
AJRLCA0, RL8A/HL01 DRIVE TEST 2 (DOCUMENT) 
AJRLCA0, RL8A/RL01 DRIVE TEST 2 (FICHE) 
AJRLCA0, RL8A/FlL01 DRIVE TEST 2 (P.TAPE) 
AJRLCA0, RL8A/FlL01 DRIVE TEST 2 (DECTAPE) 
AJRLDA0, RLBA/FlL01 COMPAT. VERIFY (DOCUMENT) 
AJRLDA0, RL8A/HL01 COMPAT. VERIFY (FICHE) 
AJRLDA0, RL8A/HL01 COMPAT. VERIFY (P. TAPE) 
AJRLDA0, RL8A/RL01 COMPAT. VERIFY (DECTA~E) 
AJRLEA0, RL8A/HL01 PERF. EXER. (DOCUMENT) 
AJRLEA0, RL8A/RL01 PERF. EXER. (FICHE) 
AJRLEA0, RLBA/HL01 PERF. EXER. (P. TAPE) 
AJRLEA0, RL8A/RL01 PERF. EXER. (DECTAPE) 
AXRLAA0, RL8A DECXB MODULE (DOCUMENT) 
AXRLAA0, RLBA .DECXB MODULE (FICHE) 
AXRLAA0, RL8A DECXB MODULE (P. TAPE) 
AJRLGA0, RLBA/RL01 PACK VERIFY (DOCUMENT) 
AJRLGA0, RL8A/HL01 PACK VERIFY (FICHE) 
AJRLGA0, RL8A/HL01 PACK VERIFY (P. TAPE) 
AJRLGA 0, RL 8A/HL01 PACK VERIFY (DECTAPE) 

Table B-10 RL8-A/RLBl Diagnostic Kits 

CONTENTS 

DOCUMENTATION .'ND PAPER TAPE 
DOCUMENTATION ONLY 
PAPER TAPE ONLY 
MICROFICHE 

8-46 



PART NUMBER 

ZF241-RZ 
ZF241-RB 
ZF241-PB 
ZF241-FR 
ZF241-PH 
ZF241-RH 

PART NUMBER 

AC-C656C-MA 
AH -C 65 7C -MA 
AK-C658C-MA 
AL -C 65 9C - NA 
AC-F362A-MA 
AK -F 36 3A-MA 
AH-F 364A-MA 
AL -F 36 5A-MA 
AF-F 36 2A-M 0 
AC -F 36 6A-MA 
AK-F 367A-MA 
AH -F 36 8A-MA 
AL-F 369A-MA 
AF-F 36 6A-M0 
AC-F37QlA-MA 
AK -F 37 lA-MA 
AH -F 37 2A-MA 
AL -F 37 3A-MA 
AF-F 370A-M Ql 
AC-F 374A-MA 
AK-F 375A-MA 
AH -F 37 6A-MA 
AL-F 377A-MA 
AF-F 37 4A-M0 
AC-F 378A-MA 
AK -F37 9A-MA 
AH -F 38 0A-MA 
AL -F 381A-MA 
AF-F 378A-M0 
AC-F 38 2A-MA 
AK-F383A-MA 
AH -F 38 4A -MA 
AF-F 38 2A-M 0 

Table B-11 RL8/RL02 Diagnostic Kits 

CONTENTS 

DOC UMENTATION 
DOCUMENTATION AND PAPER TAPE 
PJ\PER TAPE 
FICHE 
RL02 
RL02 AND DOCUMENTATION 

Table 8·-12 RL8/RLftJ2 Diagnostic Components 

NAME 

AJRLAC0 RL8A DISKLIE:SS CONTROL TEST 

AJRLH,~0 RL8/RL02 SEEK/FUNCTION 

AJRLIA0 RLB/RL02 READ/WRITE 

AJRLJAQl RL8/RLQl2 DRIVE COM PAT 

AJRLKAQl RL8/RLQl2 PERF. EXER. 

AJRLLAQl RLB/RL02 PACK VERIFY 

AXRLB~0 DEC/X8 MOD RLB/RLQl2 
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ITEM 

DOC UMENTATION 
FICHE 
PAPER TAPE 
DEC TAPE 
DOCUMENTATION 
PAPER TAPE 
FICHE 
DEC TAPE 
DECO/DEPO 
DOCUMENTATION 
PAPER TAPE 
FICHE 
DEC TAPE 
DECO/DEPO 
DOCUMENTATION 
PAPER TAPE 
FICHE 
DEC TAPE 
DECO/DEPO 
DOCUMENTATION 
PAPER TAPE 
FICHE 
DEC TAPE 
DEPO/DECO 
DOC UMENTATION 
PAPER TAPE 
FICHE 
DEC TAPE 
DECO/DEPO 
DOCUMENTATION 
PAPER TAPE 
FICHE 
DECO/DEPO 



B.9 USE OF THE M9312 BOOTSTRAP WITH AN RL11 SUBSYSTEM 
The M9312 module is used on many PDP-II Unibus systems to provide 
bootstrap capability as well as other functions. The module has 
five Ie sockets for ROM chips, four of which are reserved for 
peripheral bootstrap programs. There are several ROM chips 
available for the different peripheral devices, and an M9312 is 
configured by selecting the appropriate chips for the particular 
system on which it is used. 

The RL subsystem bootstrap program is contained in ROM chip number 
23-751A9. This chip can be ordc~red individually and is also 
available in kit MRII-EA, which consists of an M93l2 module plus 
all the available ROM chips. 

An RL system disk can be booted by a command to the console 
emulator (a program that is a feature of the M93l2). The device 
mnemonic for the RLll is DL or DLn,. where n -is the unit number (0 
th roug h 3). 

More information on the M9312 is available in the M93l2 Technical 
Manual. It is avai lable in printed form (EK-M9312-TM) .or on 
microfiche (EP-M9312-TM). 
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APPENDIX C 
TOGGLE-IN PROGRAMS 

C.I HEAD SELECTION PROGRAM FOR RL11/RLV11 
The following progr.::lm causes Head 1 (lower head) to be selected 
(on unit 0) if the WHITE PROTect switch is in and Head 0 (upper 
head) to be selected if the switch is out. 

1000 01270QI 
1002 17440el 
1004 012701 
1006 174404 
1010 105710 
1012 100376 
1014 012711 
1016 00~Hn 3 
1020 01271~' 
1022 000"04 
1024 105710 
1026 100376 
1030 013702 
1032 174406 
1034 006302 
1036 010203 
1040 i006303 
1042 105702 
1044 10040!5 
1046 005703 
1050 100357 
1052 012711 
1054 0001~21 
1056 000404 
1060 005703 
1062 10075.2 
1064 012711 
1066 0001~01 

1070 012711" 
1072 0001~06 
1074 000745 

Ho usekeeping 

Wait 

Get Status Command 

~la i t 

Status Word 

Check HS Bit 

Chec k WL Bi t, 
Equal, Loop 
Se t HS 8i t 

Go to Seek Command 
Check WL Bi t 
gqual, Loop 
Reset HS 8i t 

Se ek Command 

Loop 
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C.2 HEAD SELECTION PROGRAM FOR RL8-A 
The following program causes Head 1 (lower head) ,to be selected 
(on unit 0) if the WRITE PROTect switch is in and Head 0 (upper 
head) to be selected if the switch is out. 

200 6600 Clear Controller 
201 1234 
202 6004 Get Status Command 
203 6601 Wait 
204 5203 
205 6615 First Word of Status 
206 0232 
207 7640 Check HS Bit 
210 5217 HS=l, Go to 217 
211 6615 Second Word of Status 
212 0233 
213 7650 Chec k WL Bit' 
214 5201 HS=~~L , Go to 201 
215 7332 
216 5224 
217 6615 Second Word of Status 
220 0233 
221 7640 CheGk WL 
222 5201 HS =HL, Go to 201 
223 7300 
224 6603 HS 1:0 Command REG A 
225 7325 
226 6604 Seek Command' to Command REG B 
227 6601 Wait 
230 5227 
231 5201 Loop to 201 
232 0100 Constant 
233 0040 Co nstant 
234 1002 
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C.3 GET STATUS (WITH OR WITHOUT RESET) ON AN RLll/RLVll 
SUBSYSTEM 
To accomplish'this, it is necessary to: 

1 • De po sit a 3 in to DAR a t 77 4 4 04 ( 0 r 1 3 toRe set) 

2 • De po sit a 4 i n toe S Rat 7 74 4 0 0 ( 0 r 4 04, 1 0 0 4 , 14 0 4 for 
units 1, 2, 3) 

3. Wait for operation to be complete 

4. Examine contents of MPR at 774406. 

On some PDP-II systems this can be accomplished manually using the 
console. On other PDP-II systems it is necessary to run a program 
such as g iv en below. Start at 1000 and when it hal ts, exam ine 
memory location 1032. 

To get status on unit 1, 2, or 3 modify location 1010 to 404, 
1004, or 1404. 

To reset drive modify location 1002 to 13. 

1000 012737 Get Status Command 
1002 000003 Use 13 to Reset 
1004 174404 
1006 012737 
1010 000004 Use 404 , 1004, 1404 for Un its 

1 , 2 , 3 
1012 174400 
1014 105737 Wait 
1016 174400 
1020 100375 
1022 013737 Move Result to Memory 
1024 174406 
1026 001032 
1030 000000 Hal t 
1032 000000 Result 
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C.4 GET STATUS ON AN RLS-A SUBSYSTEM 
The following program will GET STATUS from unit 0. To accesS unit 
1, 2, 3 change location 212 to 110:2, 1202, 1302. 

Start the program at 200 - at the first halt, the first byte of 
the status word is displayed in the accumulato r - at the second 
halt, the second byte is displayed. 

200 7300 
201 1212 Get Status 
202 6604 
203 6601 Wait 
204 5203 
205 6615 Ge t Fi rst Byte 
206 7402 Halt and Display Frist Byte 
207 6615 Ge t Second Byte 
210 7402 Halt and Display Second Byte: 
211 5200 Jump to Start 
212 1002 Constant 
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C.S OSCILLATING SEEK FOR RLll/RLVll 
The following program will cause unit zero to perform an 
oscillating seek. To drive units other than unit 0, swap the unit 
number plugs or modify locations 1044 and 1054 to reflect the unit 
number in bits 8 and 9. 

The number of cylinders involved is inserted into bits 15 through 
7 and bit 0 is set in the switch register before starting the 
programs at 1000. If no switch register is available, modify 
location 1012 from 177570 to 001060 and put the number of 
cylinders in bits 17 through 7 and set bit 0 in location 1060. 

The common values for the switch register are: 

Number of cylinders 
(in decimal) 

1000 
1002 
1004 
1006 
1010 
1012 
1014 
1016 
1020 
1022 
1024 
1026 
1030 
1032 
1034 
1036 
1040 
1042 
1044 
1046 
1050 
1052 
1054 
1056 

1 
85 

170 
255 
511 

012706 
0011~01{l 
012701tl 
174401" 
013701 
177571'lJ 
00453 '7 
0011"32 
042701 
0001~04 
004537 
0011tl32 
00076 '7 
105710 
100376 
010137 
174404 
012710 
000'H~6 
105710 
100376 
0127.11'lJ 
0001'?J10 
000205 

Value of Switch Register 
(in octal) 

000205 
025205 
052405 
077605 
l7 76 05 

Set Stack Pointer 

Sa t De vic e Ad d res 5 in toR 0 

Set Differenbe into Rl 

Go Seek 

Change direction bit in Rl 

Go Seek 

Loop Back 
~va it 

Seek 

~vai t 

Read header to kill time for SKTO 

Return 
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C.6 OSCILLATING SEEK FOR RL8-A 
The following program will cause unit ~ to perform 'an osc'illating 
seek. To drive units other than 0, swap unit number plugs. 
Insert the number of cylinders into the switches before starting 
at 1 0 cat ion 20 0 • Th e us u a 1 val Ui e s for the s wit c h reg i s t era r e: 1 
c y 1 in de r = 1, 8 5 c Y 1 = 1 2 5, 170 c y 1 = :2 5 2, 255 c Y 1 == 37 7 and 5 11 c! Y 1 = 77 7 • 

200 
201 
2~2 
2~3 
204 
205 
206 
207 
210 
211 
212 
213 
214 
215 
216 
217 
220 
221 
222 
223 
224 
225 
226 

7201 
6604 
7604 
4221 
3225 
1225 
6603 
7325 
6fi04 
4221 
7307 
6604 
1225 
1226 
7500 
5202 
52~3 
0000 
6601 
5222 
5621 
0000 
4000 

Reset 

Get Number 
Go Wait for Ready 
Store number 

Seek 

Go Wait for Ready 
Read Header to Delay for SKTO 

Change Direction Bit 
Check for Time to Restore 
Loop to Start 
Loop 
Wa i t for Re ad y 

Temp 
Constant 
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APPENDIX D 
RLll CONFIGURATION AND INSTALLATION CONSIDERATIONS 

0.1 SPC CONSIDERATIONS 
The RLll is a Sm(~ll Peripheral Controller (SPC) but does not 
unconditionally fii: into any SPC slot. Early SPCs were always 
quad height modules or combinations of smaller (single or dual) 
modules that involve~d only four rows. Thus, the standard pin 
assignments applied only to ro'~s C, D, E and F on a hex-height 
backplane. Many new options, such as the RLll, are hex-height 
modules and therefore require that rows A and B be vacant since 
some SPC slots use rows A and B for Unibus cables or power 
connectors. Sam h4~x-height toptions require standard Unibus 
pinning on rows A and B and some require Modified Unibus Device 
(MUD) pinning. In the case of the RLll, the only connections used 
on rows A and B are the +5v and ground. Thus, these rows can be 
either standard Unibus or MUD pinning. 

The early spes did not utilize! Direct Memory Access (DMA) data 
transfers to/from memory and the'refore those signals were not part 
of the original SPC pin assignrfllents. Some of the newer options, 
such as the RLll, do utilize D~"A transfers. There is a new pin 
ass ignm ent ca lIed SPC PRIME that i ncl udes these signa Is • I f the 
RIll is to be used in an older (non-SPC PRIME) slot then it is 
necessary to ensure that the following signals are wi red on the 
backplane. 

• Pin CAl NPG In 

• Pin CBl - NPG Out 

• Pin FJl - NPR 

• Pin CVl - AC LO 

• Pin CUI - +l5v 

If the slot has SPC PRIME pinning then another precaution must be 
taken. NPG continuity is maintained across an empty SPC PRIME 
slot by a backplan~~ jumper from pin CAl to pin CBl. Th i s jumper 
must be removed whenever a DMA-·type option is installed, such as 
an RLll, and the jlumper must ble added if the module is removed. 
Th i s con sid era, t ion i sin add i t ion tot hen 0 r mal Bus G ran t 
Cant inui ty card USE!d in row D of all empty SPC slots. 
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0.2 CONFIGURATION CONSIDERATIONS 
When configuring a Unibus system for the best priority 
assignments, two characteristics oJ: a peripheral option must be 
ta ken in to cons ide rat ion. These ar e the peak word trans f er rate 
and the Tl time (Tl time is a function of the peak transfer rate 
and the s i los i z e). Th e RL 11 h <1 S a pe a k t ran s fer rat e 0 f 2 S 6 kHz 
(3.9 microseconds/word) and a Tl time of 62.4 microseconds. ,This 
dicta tes its posi t i on in the prio r i ty scheme. The recommended 
priority scheme is listed below. 

CPU 

DBll 

Memory 
RKll/RK05 
TMll/TUl" 
TCl1/TU56 
R Lll/RL01-RL02 
RJS04 
RM02 
RJP04 
R K6l1/RK06-RK07 
RPlIC/RP03 
RJS03 
TJU16 
RFll/RSll 

Other general configuration rules are: 

• On a PDP-II Unibus, a combination of two disk subsystems 
and a tape or floppy disk subs'ystem is considered 
maximum. 

• On a PDP-II/7" system, one Un i bus disk subsystem is 
considered maximum if there are Massbus disks. 

• A disk subsystem should nClt be installed beyond a: bus 
expander. 
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