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3-7 DlSC DRIVE CONTRQ~LER 

The PM-FCV21B is a dual--vide single module 5 1 /4-inch Winchester 
disc drive cantroller that interraces with the Xebec S1410 FFV21B 
rormatter and emulates the DEC ~L01/RL02 d~5k. subay$tem. 

The compact controller is pin-to-pin, signal, and power compatible 
wi tb Q bu s backplanes that support LSI-11 CPUs a.nd a e ac c La t.ed 
modules. It plugs directly into any Q bus slot. 

The PM-FCV21B is software com~atible with DEC operating systems and 
diagnostics des1gned for the RL~1JR102. 

3.7.1 FEATURES 

• Controller contained on one dual-wide module. 
• 22-bit addressing capability. 
• Error Cor~eetion (ECC). 
• Multi-level interrupt priorities. 
• Drive configuration PROM allo~s e e Le e t Lo n ot' u p to f'our 

ditterent drive types. 
• O~ivea may be configured as either RL01 or RL02. 

3.7.2 SPECIFICATIONS 

Power Requirements: 

Priority Level: 

Device Address: 

Interrupt Veetor! 

" ~~Z:,~d' '3I~T-:'L::~~:;>ße'' 
Bus Load! 

Interface: 

Jl 

,.. ···~ ., * M'e'tli'a: '·-·- - ..... , .. , _ 

Recording Method: 

Drives/Controller: 

Error Detection: 

.5VD~ at 2.5A typical. 

Selectable. Co~patible with 
LSI-11/23 • 

.. , .. ,·. 774.400. standard. Selectable 
alternate. 

160 (octabl) atandard. Alternate 
standard. 

Cable: 

, 
Xebeo S1410 (SASI hus) 

Fixed. 

Modified frequency modulation (MFM). 

2 (up to 4 logical units). 

Cyclic reduüdancy check (CRC) on 
data a nd headers. 11-bit ECC. 

Requires 50-conductor ribbon cabl@ 
to Xebec ~ormatter (not included) . 

• ,... ,_,. ,.,,, ,,. l ~- ' #-• "'' ..,,..,..,., il.f: t. ... 

,.;,,1.,.' 
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Dimensions; Standard dual-wide module. 10.45n 
(26.6cm)H x_8.94q (22.7cm)L. 

Installation: 
Operating: 
Storage: 

Hucidity: 

. ··o "C to·so C 
-16 C to 60 C 

10% to 95j noncondensing 

3.7.3 JUMPER SETTINGS 

The junpers are numbered differently for the two dit'ferent boards. 

as~gmbly number 400185 <Old Artwork) 

Interrupt requeat level: 

~1 - W2 IN Bus Request 5 (Standard) 
W1 - W2 OUT Bus Request 4 

TC 

Address Select Ju~pers: 

W3 - W32 

W37 - W38 
W34 - W35 

These are etched in for address 774400. 
These should not be changed in the field as the 
vector cannot be ~~~nge~. 

Are t'or test only and a~e ractory set. 
; 

Assembly Numbet 400250 (New Artwock) 

Interrupt Reque~t Level: 

W1 - W2 IN Bus Request 5 (Standard) 
Wl - W2 OUT Bus Request 4 

Board Reset: 

w3 - W'5 
W3 - Wlt 

Boot Eoable: 

W6 „ W7 
W6 - W7 

Board reset by BIN!T (Standard) 
Board reset by BDCOK 

IN Enable bootstrap at 773000 
OOT Disa.ble boc;:,t,str:qp. (.Standard) 
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Addresa and Vector Select: 

Standard 774400,160 
Alternate 776400,150 

22-Bit Addressing: 

22-Bit (Standard) 
18-Bit 

WJo WJl 
IN 
OUT 

W8-W9 
OUT 
IN 

OUT 
IN 

W26-W,27 
IN 
OUT 

W28-w29 
OUT 
IN 

W?8-\B0 
IN 
OUT 

Mixed Capacity drive select: W24-25 

Test oniy jumpers: W16-17, W12-13, W34. 

The PM-FCV21B oontroller bas the capability 0r RL01 and RL02 
emulation. The 6200 series systems come equipped ~ith either a 10.4 
megabyte or a 20.8 megabyte Winchester disk drive .• Tbese drives may 
be conrigured as eitner RL01 or RL02. 

The jJJmpers are looated at the uppe r- righthand corner a s viewed 
from the aomponent side, ror both boards. 

Assembly Nu~ber 400185 (Old Art~ork) 
Assembly Number 400250 (New Arhio'rk) - 

~2XO lP,4 MB Ser~~~ 

Oid Artwork 

2xRL0t w39 to W4Q W42 to W43„ 1xHL02 W39 to W40 W43 to W44 : 

62x1 20.8 MB Series 

Old Artwork 

4xR!.01 W40 to W41 W42 to W43 2xRL02 W40 to W4 1 w .14 3 to W44* : 

• = Standard Conf'iguration 

New J\rtwork 

W18 to W19 
W18 to w19 

W'19 to W20 
W19 to W20 

W21 to W22 
w22 to w23 

New Artwork 

w21 to w22 
w22 to w23 
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After c h a n g Lng emulation t 
must be raformatted and 
sector file ~ewritten. 

the drive 
the bad 

3.7.4 BOOTSTRAPPING 

The PM-FCV21B may be bootstrapped from a standard bootstrap device 
such as the Plessey PM-MFVll or the DEC MXV11 in the sa~e manner as 
the DEC RL01 /RL02 subsystem. The mnemonic is DL* where • = drive 
number. 

3.7.5 DRIVE ~ORMATTING 

The PM-FCV21B prov~des a t'irmware routine to 
drive(s). When e xe o t u e d , t h e format routine 
sec tors/ t r a ck t e ach cYl i nde r- ·,· ··a.~ · defined oy 
configuration PROM. 

format attached 
fo.rma.ts to 32 
tbe PM-FCV21 B 

To format the drive(~)t use the followins procedure: 

1. While in oor; acceBs the PM-FCV21B disk address register (DAR) 
at location 774404 by entering '774~04/ at the c c a ao Le , The 
processor will respond with the contents or 774404, aisplaying 
774404/000000 (not necissarily all zeroes). 

2. Enter 264 and RETURN. 

3. Acces~ the PM-FCV21B control status register (CSR} by entering 
774400/. The response will normally be 774400/000201. 

4. Enter 4 and ·RETURN. 

The drive will tben b e a c c s s s e d and will format comr,letely. If 
formatting is unsucce3sfult be sure to verify that the 
configuration PROM 1s correct ror tne installed drive. 

3 .1. 6 WRITIUG BAD SECTOR FILE' .. , 

The PM-FCV21B includes a firmware program designed to write a bad 
aector file at the end of each logical drive. The format or the bad 
e e c t o r- file is pe r- DE_C STD-144, and 1~ compatible witb the bad 
sector file found on the DEC RL01/RL02 disk cartridge. 

DEC d1agnostic CZRLM may also be used to generate or check the bad 
sector file information. To write a bad sector file on each logical 
unit, while in ODT, deposit 360 into the DAR {774404) a n d then 
deposit 4 into the CSR (774400) ~or losicgl unit o and 404 1nto the 
CSR ( 7744 00) for logi c a I uni t 1. Tne c o n troll er w.il l ac c e e a t n e 
drive and perform the function. 
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J.7.7 SELF-':fE.ST 

The PM-FCV21B has an extensive set 
into t h e controlle.t>. Each time a 
completed~ the PM-FCV21B- executes 
diagnostics tnat test the PM-FCV21B 

of diagnostic soft~are _ built 
power - u p o r BIN I T r o u t in e i .s 
a complete set oI' self-test 

and the Xebec S1410 formatter. 

Upon successful completion of tbe self-test diagnostics, LED CR2 is 
latched in the ON e t a t e , If t h e LED remains OFF af'ter a power-up 
cy c Le , part of the aubsystem a s not functioning properly and t h e 
fault should be remedied before trying to use the disk. 

Tbe diagnostics executed on power-up include: 

• PM-FCV21B D:i.agnostics: These t e s t s check the SDC-RLV12 
microprocessor a ad buffer memory a nd all re:;1.-"1,:i:ed ·g~~t;a patJr~- •.. 

• Xebec Formatter Diagnostics: These tests verify the SDC-RLV12 
interface to the formatter by executing the internal formatter tests. 

The Xebec t'ormatter b o ar-d interfaces between the PM-FVC21B 
contrcller and the 5 1/4-inch Winchester diao d~ive. This rormatter 
b o a r d h o o k s up to the drive a n d d o e s t a e .formatting, p h a s e lock 
Lo o p , d a t a separation; and ECC r cr- the PM-FCV27E c o n t r-c r r e e , The 
formatter h a s an ST-506 interface !,or the 5 1 /li-inch Hinchester 
disc drive and can control a maximum of two drives. 

The board has three jumper~: 

.. , .. , .. 
W1 Faotory t~stt mu~t be in. 
W2 Factory test, m~at be in. 
W3 SS to 2, 256-byte sector, 32 sectors/track. 

Jl Drive control cable, 34 p~n cable to drive (max. 20 ft.) 
J2 Data cable to first drive (max. 20 I't.) 
J3 Data cable to second drive (max. 20 ft.) 
J4 !e.:.:;t only. 
Pl Po~er cable: +5V and +12V. 
P2 SASI interface to PM-FCV21B (~ax. 15 ft.) 
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