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Section 1 - General Information 

1.1 INTRODUCTION 

This manual provides the information needed to install and operate the 
Model DQ419 floppy disk controller manufactured by Distributed Logic 
Corp_, Anaheim, California. The controller supports one or two dual 
density, single or double sided floppy disk drives. The single dual­
wide module is software and media compatible with the DEC* RXV21/ax02, 
and features an on-board bootstrap and diskette foraattina capability. 

The material in this manual is arranged into the following sections: 

Section 1 - GENERAL INFORMATION. This section contains a brief des­
cription of the controller, its logical track format, recording scheme, 
and a list of specifications. 

Section 2 - INSTALLATION. This section explains the requirements and 
procedures for equipment installation. Alternate jumper selectable op­
tions and cabling are described. 

Section 3 - OPERATION. This section explains the controller operation, 
including bootstrapping and formatting. 

Section 4 - PROGRA~mING. A description of the controller control re­
gisters and programming features are presented to aid the user in 
programming the controller. 

*Registered trademark of Digital Equipment Corporation. 
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1.2 GENERAL DESCRIPTION 

The controller is a dual densny floppy disk controller compatible with 
the DEC RXOI/~X02. When connected to a Shugart-type drive, it replaces 
the RXV21 subsystem. The controller provides either single density en­
coding compatible with IBM 3740. devices, or double density encodi ng. 
The controller provides 512K bytes of storage on a single diskette. 
When two floppy drives are used, each drive may operate at a different 
density. 

The controller is a single dual-wide module that plugs directly into any 
standard Q bus* slot and interfaces through a 50-conductor ribbon cable 
to a Shugart compatible drive. The controller is factory preset for 
the standard device address 177170 and interrupt vector 264. The in­
terrupt 1 eve 1 is factory preset to 1 eve 1 4. A lternate addresses and 
interrupt vectors are jumper selectable. Features include: 

Transparent firmware bootstrap that automotically boots 
double density diskettes (jumper selectable). 

Write precompensation to reduce bit shift for greater data 
integrity. 

Power fail protect to inhibit write sequence while the con­
troller completes sector currently being written. 

Write current control for tracks greater than 43. 

Jumper selectable 4-1evel interrupt priorities compatible 
with LSI-II/23 or LSI-11/2. 

Supports 22-bit addressing with appropriate software changes. 

1.3 COMPATIBILITY 

The hardware, software and media compatibility with DEC's RXV21 system 
is provided to aid the user in data interchange with foreign systems. 

HARDWARE. The controller is compatible with the LSI-II, LSI-II/2 and 
[sl-11/23 CPUs. The single dual-wide module plugs directly into any 
standard LSI-II backplane. Alternate address selection and a 4-1evel 
device interrupt priority scheme allows expanded system configurations. 
Shugart 800/850-compatible drive logic is interfaced through a 50-pin 
ribbon connector. 
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SOFTWARE. The controller is cQmpletely compatible with DEC's RXV21 reg­
ister definition and command protocol. The SDC-RXV31 will operate, 
with no modification, with operating systems and diagnostics designed 
for the RX02. 

MEDIA. Media (either preformatted or blank soft sectored diskettes) 
for the controller is compatible with the IBM 3740. Recommended media 
are IBM single or double density, or DEC RX01/RX02. 

1.4 LOGICAL TRACK FORMAT 

Figure 1-1 defines each track format. The sector header field of each 
sector contains information describing both the sector and track 
number. All fields are recorded in FM except as noted in the following 
sections. 

1.4.1 Sector Header Field 

The header field consists of 7 bytes of information preceded by a field 
of 6 bytes of "zero" data for synchronization. 

Byte 1 10 ADDRESS MARK. A unique mark consisting of 1 byte of FE 
(hex) data with 3 misSing clock transitions using a C7 (hex) 
clock pattern. This mark is decoded by the controller and 
indicates the start of the sector header. 

Byte 2 TRACK ADDRESS. This byte indicates the absolute (0-114 
octal) track address. Each sector contains this track 
information to locate its position on one of the 77 tracks. 

Byte 3 "ZERO" 

Byte 4 SECTOR ADDRESS~ This byte indicates the absolute (0-32 
octal) sector address. Each sector contains this infor­
mation to identify its position of the track. 

Byte 5 "ZERO" 

Byte 6,7 CRC. This is the 16-bit cyclic redundancy character and 
is calculated for each header from the first 5 bytes of 
information. Calculation, using the IBM 3740 polynomial, is 
defined in Section 1.4.3. 
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1.4.2 Data Field 

The data field consists of either 131 or 259 bytes of information (de­
pending on recording method) preceded by 6 bytes of "zero" data for 
synchronization. 

The preamble and data address mark are written in FM. The user data 
and CRC character are written in either FM or modified MFM, depending 
on the formatted diskette density. 

Byte 1 DATA ADDRESS MARK. This byte is a unique mark consisting 
of a data byte with three missing clock transitions using a 
C7 (hex) clock pattern as defined in Table 1-1. This byte 
is wr; tten in FM and is decoded by the contro 11 er to i ndi­
cate the start of the data field, FM vs MFM recording 
method, and deleted data field indication. 

ADDRESS MARK INDICATED DENSITY DATA 

INDEX N/A FC 
ID NJA FE 
DATA FM FB 

MFM Modified FD 
DELETED FM F8 
DATA MFMModified F9 

;1 

fi TABLE 1-1: ADDRESS MARKS 

Bytes FM (BYTES 2-129) OR MODIFIED MFM (BYTES 2-257). This field 
2-257 is recorded in either FM or modified MFM. Either 128 or 

256 bytes of i nformat i on can be stored, dependi ng on the en­
coding scheme. 

Bytes CRC. This 16-bit cyclic redundancy character is calculat-
130-131 ed for each data field from the first 129 or 257 bytes of 

or information using the IBM 3740 polynomial as defined in 
258-259 Section 1.4.3. These bytes are recorded with the same en­

coding scheme as the data field. 

1.4.3 CRC - Cyclic Redundancy Check 

Each sector header field and data field has a 2-byte (16-bit) CRC 
character which is the remainder that results when dividing the data 
bits (represented as a polynomial M(x» by a generator polynomial G(x). 
The polynomial used for IBM 3740 is G(x) =x16 + x12 + x5 + 1· Data 
bits include bytes 1-5 for the sector header, bytes 1-129 for an FM 
data field, and bytes 1-257 for an MFM data field. 
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1.5 RECORDING SCHEME 

1.6 

Double frequency (FM) and DEC modified Miller code (MFM) record1 ng 
schemes are used by the controller. FM, used for single density record­
ing, is compatible with IBM 3740 or DEC RXOI media. Modified I~FM, used 
for recording double density, is compatible with the RX02 system. 

SPECIFICATIONS 

Power Requirements: SVDC at 2.SA (from LSI-II backplane) 

Bus Load: 1 

Priority Level: 4-level compatible with LSI-11/23 CPU 
(Selectable alternates) 

Interrupt Vector: 264 (Selectable alternate at 270 

Device Address: 177170 (Selectable alternate at 177174) 

Interface: Shugart compatible 

Media: RXOI/RX02 compatible 

Recording Method: DEC modified MFM (Double density compatible 
RX02) or optional FM (single density compa-
tible with IBM 3740) 

Cable: Requires standard 50-conductor 3M-type ribbon 
cable - not supplied. 

Temperatures: O°C to 45°C 

Humidity: . 10' to 95' noncondensing. 

-
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Section 2 - Installation 

2.1 CONTROLLER JU~'PER CONFIGURATIONS 

The controller is shipped configured wah DEC standard operatinq param­
eters as defined in Table 2-1. 

PARAMETER SELECTION 

Control Address 177170 
Vector Address 264 
Interrupt Level 4 
Firmware Bootstrap Enabled 
Write Precompensation Enabled 
Write Current Control Enabled 

TABLE 2-1: FACTORY SET PARAMETERS 

Options are etched to the most often used operation. Etches must be 
cut before alternate jumpers are inserted. Several of the options are 
selectable by using AMP 530153-2 pin jumpers or, alternately, No. 30 
wire wrap. Refer to Figure 2-1 for jumper locations. Notice that cer­
tain jumpers are dedicated for factory test only. Jumpers 11-12, 
13-14, and 20-21 must NOT be removed •. Jumper 15-16 must NOT be i nstal-
1 ed. 
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FIGURE 2-1: JUMPER LOCATIONS INDICATING FACTORY SET JUMPERS/ETCHES 

2.1.1 Device and Vector Address Selection 

The controller is shipped with the DEC standard device and vector 
addresses preset to 177170 and 264 respectively. Any change in these 
addresses requires a change in system software. The alternate device 
and vector addresses are selectable and are defined as 177174 and 270 
respectively. These alternate addresses are typically used for systems 
with more than two drives where two controllers are required. To con­
figure the second controller for address/vector assignments, cut the 
etch between W22 and W23; then jumper W23-W24 and W28-W29 as shown in 
Table 2-2. 
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JUMPERS 
OPTION 22-23 I 23-24 I 28-29 

Standard Device (177170) IN OUT OUT 
Vector (264) Addresses* 

Alternate Device (177174) OUT IN IN 
Vector (270) Address 

*Factory Preset 

TABLE 2-2: DEVICE/VECTOR ADDRESS JUMPERS 

2.1.2 Device interrupt Priority 

The controller supports the 4-1evel device interrupt priority scheme 
compatible with the LSI-ll/23. The controller asserts interrupt re­
quests and monitors higher level request lines during interrupt 
arbitration. The level 4 request is always asserted by the controller, 
regardless of its priority, to maintain compatibility with the LSI-It 
and LSI-II/2 CPUs. 

The interrupt priority is factory preset to level 4.lf an alternate 
interrupt level is desired, the following etches must be cut: W31-W32, 
W33-W34, W37-W38, W39-W40, and W43-W44. Refer to Table 2-3 for the 
jumper installation for the desired priority level. 

JUMPERS 
PRIORITY ASSERT MONITOR W30 W31 W33 W341W36\W37 W39 W40 W42 W43 

LEVEL LEVEL LEVEL W31 W32 W34 W35 W37 W38 W40 W41 W43 W44 

4* 4 5,6 OUT IN IN OUT OUT IN IN OUT OUT IN 
5 4,5 6 OUT IN IN OUT IN OUT OUT IN OUT IN 
6 4,6 7 IN OUT OUT IN OUT IN IN OUT IN OUT 
7 4,6,7 NONE IN OUT OUT IN IN OUT OUT IN IN OUT 

*Factory Preset 

TABLE 2-3: PRIORITY LEVEL CONFIGURATIONS 
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2.1.3 Bootstrap 

The controller module contains a transparent firmware bootstrap which 
is initiated whenever program execution is started at location 173000, 
homing both drives to track O. Track 1, sector 1 of unit 0 is then 
read and diskette density is determined. For single density diskettes 
sectors 1, 3, 5 and 7 are loaded into memory starting at location O. 
If the diskette is double density, sectors 1 and 3 are loaded. Program 
execution is then transferred to location o. 

BOOTSTRAP -------JUMPERS-------
W25-W26 I W26-W27 

Enable* IN OUT 
Disable OUT IN 

*Factory Jumpered 

TABLE 2-4: BOOTSTRAP CONFIGURATIONS 

NOTE 

Only one bootstrap should be enabled in a system 
for proper operation. If a second bootstrap exists 
in the system, it must be disabled before enabling 

the contro ller boots trap. 

2.1.4 Write Precompensation 

The controller provide. hardware write precompensation to reduce bit 
shift. The controller is shipped with write preeompensation enabled. 
It is recommended that, for reliable operation, this feature not be 
disabled. However. if write precompensation must be disabled, remove 
the etch WIS-WI9 and insert juaper WI7-WI8 as .hown in Table 2-5. 

WRITE -------JUMPERS-------
PRECOMPENSATION W17-W1S I W1S-W19 

Enable* OUT IN 
Disable IN OUT 

*Factor Jumpered 

TABLE 2-5: WRITE PRECOMPENSATION CONFIGURATION 
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2.1.5 Write Current Control 

Thecolltroller provides the necessary signal to reduce the write current 
for tracks greater than 43. This signal is available at pin 2 of the 
50-pin connector. Write current jumper configurations are shown in 
Table 2-6 

WRITE JUMPER 
CURRENT W9-W10 

Enable*' IN 
Disable OUT 

*Factory preset 

TABLE 2-6: WRITE CURRENT CONFIGURATIONS 

2.1.6 Drive Step Rate 

The floppy disk cOlltrolleris designed to automatically select step rate 
of 3ms or 6ms. An assumption is made that all double-sided floppy disk 
drives step at 3ms, and all single-sided drives step at 6ms. If a 3ms 
step is required for a single-sided drive, remove jumper W45-W46 as 
shown in Table 2-7. 

STEP RATE SELECT W4S-W46 

Single-side 3ms OUT 
All others IN 

TABLE 2-7: 3ms STEP CONFIGURATION 

2.2 DRIVE CONFIGURATIONS 

For proper operation the floppy drive(s) must be configured correctly. 
The controller uses radial drive selection and the drive(s) must be set 
up with this in mind. When two drives are used, the first drive is de­
noted 0 and the second drive 1. A particular drive is selected and 
remains selected after a function is complete, thus allowing the con­
troller to poll drive status. A separate head load signal is provided 
by the controller read and write functions on the diskette. The "in 
use" logic of the drive is configured as a function of head loading. 
Since the drives are homed without loading the heads during an initial­
ize command, the drive is configured to provide stepper motor power 
independent of head loading. Strapping configurations are shown in the 
following tables for some of the most comman configurations. 


















































































