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PREFACE

This manual provides information regarding the installation, programming,
operation, and service of the iISBC 204 Flexible Diskette Controller. Supplementary
information is provided in the following Intel publications.

e Intel MULTIBUS Specification Manual, Order No. 9800683.

e MCS-80 User’s Manual, Order No. 9800153

e MCS-86 User’s Manual, Order No. 9800722

o Intel 8080/8085 Assembly Language Programming Manual, Order No. 9800301
o Intel MCS-86 Assembly Language Reference Manual, Order No. 9800640
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GENERAL INFORMATION

CHAPTER 1

1-1. SCOPE

This manual is the hardware reference for the iSBC
(Intel Single Board Computer) Model 204 Flexible
Diskette Controller. Note that to avoid any ambi-
guity with the individual Intel “controller” inte-
grated circuits incorporated in the logic design of the
controller, the iSBC 204 Flexible Diskette Controller
is referred to as the “Interface” in the remainder of
this manual. The manual itself is divided into five
parts which describe general~information, prepara-
tion for use, programming conventions, theory of
operation, and service information, respectively.

1-2. INTRODUCTION

The iSBC 204 Interface is one product within a
complete line of Intel iSBC System 80 and 86
expansion modules. The standard interface is
capable of supporting either one double-sided or two
single-sided, single density diskette drives available
from a number of major drive manufacturers. Op-
tionally, the interface can be expanded to support

four single-sided or two double-sided drives. In
addition to being fully compatible with the IBM 3740
data formats, the interface supports non-IBM sector
lengths of up to 4096 data bytes per sector as well as
the mini-sized diskette drive data formats.

The interface is designed expressly for Intel Multibus
interface compatibility and can be inserted directly
into a standard iSBC 604/614 Modular Cardcage/
Backplane as found in the iSBC 80 Series main-
frames or into any of the Intellec microcomputer
development systems. All circuitry is contained
completely on a single printed circuit board which
operates from a single +5 volt source. A majority of
the logic is LSI (large scale integration) and includes
both an Intel 8257 DMA Controller circuit and an
Intel 8271 Floppy Disk Controller (FDC) circuit.
Additionally, data separation logic is included on the
board to eliminate the necessity of separation
circuitry within the drive.

The interface’s wide range of drive compatibility has
been achieved principally by permitting the drive

(DRIVE 0, 1)

(MULTIBUS INT

i

1]

ERFACE)

Figure 1-1. iSBC 204 Interface
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General Information

operating characteristics to be program-specified.
The head load, track-to-track access, and head
settling times can be individually set to match the
characteristics of the selected drive. This feature
eliminates the timing compromises that would be
expected for compatibility with the slower drives.
Additionally, one optional input signal and one
optional output signal are included at the drive I70
connector and can be used to support the Disk
Change or Two Sided optional drive status indica-
tions or the Fault Reset function.

In addition to routine read and write capabilities
involving either single or multiple sectors, the
interface can read or write deleted data, can verify

iSBC 204

data previously written without effecting a transfer
to memory and, with the special scan commands, can
search specified tracks for a unique data pattern.
Once all information required for an operation has
been supplied to the interface by the executing
program, further CPU involvement is unnecessary.
The interface performs all required drive positioning
and takes control of the bus when needed for data
transfer.

1-3. SPECIFICATIONS

Table 1-1 lists the physical and performance
characteristics of the iSBC 204 Interface.

Table 1-1. Specifications

COMPATIBILITY

Drive

drives.

Diskette

CPU Any iSBC System 80 or 86 mainframe, Intellec microprocessor development system, or Multibus
interface compatible CPU, capable of operating in a multimaster environment.

Single density, standard- and mini-sized diskette drives. Two single-sided or one double-sided
drive supported. Optionally expandable to support four single-sided or two double-sided

Unformatted IBM Diskette 1 or equivalent (single-sided).
Unformatted 1BM Diskette 2 or equivalent (double-sided).
Unformatted Shugart SA104 Diskette or equivalent (mini).

DATA ORGANIZATION AND CAPACITY

Bytes Per Sector 128
Sectors Per Track 26
Tracks Per Diskette

Bytes Per Diskette
(77 tracks)

256,256 (128-byte sector)
295,680 (256-byte sector)
315,392 (512-byte sector)

Non-IBM Format

IBM Format
256 512 1024 2048 4096
15 8 4 2 1
77 Up to 255

315,392

DRIVE CHARACTERISTICS

Transfer Rate

Disk Speed 360 rpm (standard)

300 rpm (mini)

250 kilobits per second (standard)
125 kilobits per second (mini)

1-2



iSBC 204

Table 1-1. Specifications (Cont’d)

General Information

DRIVE CHARACTERISTICS (CONT'D)

Track-to-Track
Access Time

Head Settling Time

Head Load Time

Programmable from 1 to 255 ms in 1 ms steps (standard) or
from 2 to 510 ms in 2 ms steps (mini).

Programmable from 0 to 255 ms in 1 ms steps (standard) or
from 0 to 510 ms in 2 ms steps (mini).

Programmable from 0 to 60 ms in 4 ms steps (standard) or
from 0 to 120 ms in 8 ms steps (mini).

PHYSICAL
Dimensions
Length: 30.48 cm (12.0 inches)
Width: 17.15¢cm (6.75 inches)
Height: 1.27cm (0.5 inches)

Shipping Weight
Power Requirements
Environmental

Temperature:

Humidity:

0.82 kg (1.8 pounds)

5.0 volts (x5%), 2.5 amperes (maximum)

0°C to +55°C (operating)
-55°C to +85°C (non-operating)

Up to 90% relative humidity without condensation (operating). All conditions

without condensation or frost (non-operating).

1-3/1-4






CHAPTER 2
PREPARATION FOR USE

2-1. INTRODUCTION

This chapter presents information on the preparation
for use and installation of the iSBC 204 Interface.
Included within this chapter are instructions
describing the unpacking and inspection, installa-
tion, board configuration, CPU bus connection, and
drive cabling for the interface.

2-2. UNPACKING AND INSPECTION

On receipt of the interface from the carrier, imme-
diately inspect the shipping carton for evidence of
mishandling in transit. If the shipping carton is
damaged or waterstained, request that the carrier’s
agent be present when the carton is opened. If the
carrier's agent is not present when the carton is
opened and if the contents of the carton are damaged,
keep the carton and packing materials intact for the
agent’s inspection.

For repairs or replacement of an Intel product
damaged in shipment, contact the Intel MCSD
Technical Support Center (see Section 5-3) to obtain a
Return Authorization Number and further instruc-
tions. A copy of the purchase order should be
submitted to the carrier with the claim.

Carefully unpack the shipping carton and verify that
the following items are included.

Item 1; iSBC 204 Interface Printed Circuit Assem-
bly, Part Number 1001584.

Item 2: Schematic Diagram, Drawing Number
2003209.

Item 3: Assembly Diagram, Drawing Number
1001584.

Compare the packing slip with your purchase order to
verify that the order is complete. The carton and
packing materials should be saved in case it becomes
necessary to reship the interface at a later date.

2-3. INSTALLATION CONSIDERATIONS

The interface is designed expressly for installation
into the Intel iSBC 604/614 Modular Cardcage/Back-

plane as found in the iSBC 80 Series single board
computer mainframes or into any odd-numbered slot
in an Intellec microcomputer development system or
any slot of an Intellec Series II microcomputer
development system. The interface additionally can
be installed into a user’s Multibus interface com-
patible backplane assembly that meets the inter-
face’s mating connector dimensional requirements.

2-4. POWER REQUIREMENTS

The interface operates from a single +5 volt (+5%)
source and requires a maximum of 2.5 amperes.
When installing the interface in an iSBC 80 Series
System Chassis, Intellec microcomputer develop-
ment system, or custom system, ensure that the
system’s power supply can meet the additional
current requirements of the interface.

2-5. COOLING REQUIREMENTS

The interface dissipates 178 gram-calories per minute
(0.72 Btu/minute). The iSBC 80 Series System
Chassis and Intellec microcomputer development
systems use forced-air cooling which generally is
adequate to maintain an internal operating tempera-
ture below 55°C. When installing the interface in a
high-temperature environment or in any other
system enclosure, ensure that the internal operating
temperature is not permitted to exceed the 55°C
maximum,

2-6. MULTIBUS INTERFACE CONNECTOR

The interface communicates with the CPU (and
memory) through the Multibus interface. Tables 2-1
and 2-2 define the Multibus interface pin assign-
ments and corresponding signal definitions.

The interface connects to the Multibus interface
through connector P1, and an 86-pin, double-sided
printed circuit edge connector with 3.96mm (0.156
inch) contact centers.

2-1




Preparation for Use iSBC 204

Table 2-1. Multibus Pin Assignments

PIN SIGNAL FUNCTION PIN SIGNAL FUNCTION
1 GND } 44 ADRF/
Ground
2 GND 45 ADRC/
3 +5VDC 46 ADRD/
4 +5VDC 47 ADRA/
Power Input
5 +5VDC 48 ADRB/
6 ‘+5VDC 49 ADR8/
7 — 50 ADRY9/
8 - 51 ADR6/ Address Bus
Reserved
9 — 52 ADR7/
10 — 53 ADR4/
" GND 54 ADRS/
Ground
12 GND 55 ADR2/
13 BCLK/ Bus Clock 56 ADR3/
14 INIT/ Initialization 57 ADRO/
15 BPRN/ Bus Priority In 58 ADR1/
16 BPRO/ Bus Priority Out 59 -
17 BUSY/ Bus Busy 60 —
18 BREQ/ Bus Request 61 —
19 MRDC/ Memory Read Command 62 - Reserved
20 MWTC/ Memory Write Command 63 —
21 IORC/ 1/0 Read Command 64 -
22 IOWC/ 1/0 Write Command 65 -
23 XACK/ Transfer Acknowledge 66 -
24 — Reserved 67 DAT6/
25 AACK/ Advanced Acknowledge 68 DAT7/
26 — } Reserved 69 DAT4/
27 — 70 DATS5/
7 Data Bus
28 ADR10/ 7 DAT2/
29 72 DAT3/
30 ADR11/ 73 DATO/
31 Address Bus 74 DAT1/
32 ADR12/ 75 GND
Ground
33 76 GND
34 ADR13/ 77 —
35 INT6/ Interrupt Request 6 78 — Reserved
36 INTZ7/ Interrupt Request 7 79 —
37 INT4/ Interrupt Request 4 80 — .
38 INT5/ Interrupt Request 5 81 +5VDC
39 INT2/ interrupt Request 2 82 +5VDC
Power Input
40 INT3/ Interrupt Request 3 83 +5VDC
41 INTO/ Interrupt Request 0 84 +5VDC
42 INT1/ interrupt Request 1 85 GND
Ground
43 ADRE/ Address Bus 86 GND
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ADRO/-ADRF/
ADR10/-ADR13/

BCLK/

BPRN/

BPRO/

BREQ/

BUSY/

DATO/-DAT7/

INIT/

INTO/-INT7/

IORC/

IOWC/

MRDC/

MWTC/

XACK/

access memory (RAM) board and used as an advanced response to allow the inter-
face to proceed with a read or write transfer without waiting for the normal transfer
acknowledge (XACK/) signal.

Address. These 20 bidirectional lines specify the address of the memory location or 1/O
port to be accessed. ADR13/ is the most significant bit.

Bus Clock. This input signal is used to synchronize the interface’s bus control logic.

Bus Priority In. This input signal level indicates that no higher-priority master board
has requested control of the bus.

Bus Priority Out. This output signal level is used with serial priority resolution
schemes and indicates to the next lower-priority master board that either the inter-
face or another higher-priority master board has requested control of the bus.

Bus Request. This output signal is used with parallel priority resoultion schemes and
indicates that the interface is requesting control of the bus.

Bus Busy. This bidirectional signal indicates that either the interface or another
master board is currently in control of the bus and consequently prevents any other
master board from gaining access to the bus.

Data. These eight bidirectional lines transfer data either to or from the memory
location or /0O port addressed. DAT7/ is the most significant bit.

Initialization. This input signal generally originates from a power-up reset circuit or a
contact closure to ground (i.e., a front panel reset switch) and resets all devices on
the bus to an initialized state.

Interrupt. A set of eight, multi-level interrupt request lines for use with paraliel
interrupt resolution logic. The selected (jumper determined) output interrupt signal
is used to indicate an interface-initiated interrupt request.

1/0 Read Command. This input signal instructs the interface to place the data
associated with the addressed input port onto the data lines.

1/0 Write Command. This input signal instructs the interface to accept the data
associated with the addressed output port that is present on the data lines.

Memory Read Command. This output signal indicates'that the address of a memory
location is on the address lines and that the contents of that location are to be placed
on the data lines for acceptance by the interface.

Memory Write Command. This output signal indicates that the address of a memory
location is on the address lines and that the data presented by the interface on the
data lines is to be written into that location.

Transfer Acknowledge. This signal originates from the interface during 1/0 port
transfers and indicates that the interface has accepted or is presenting the
associated data on the data lines. During memory transfers, this signal originates
from the random access memory board and indicates that the data on the data lines
either has been written into the addressed memory location or that the data is pre-
sent and is to be accepted by the interface.

iSBC 204 Preparation for Use
Table 2-2. Multibus Signal Definitions
SIGNAL FUNCTION
AACK/ Advance Acknowledge. A special acknowledge signal originating from a random
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Preparation for Use

2-7. SIGNAL CHARACTERISTICS. The dc
characteristics of the iSBC 204 Interface signals are
provided in table 2-3. The ac characteristics of the
iSBC 204 Interface when operating in the master
mode and slave mode are provided in tables 2-4 and
2-5, respectively. Figures 2-1 and 2-2 show the
Multibus interface command timing when the
interface is operating as a master (Bus Acquisition
and Memory Transfer Timing) and as a slave (I/0
Transfer Timing).

2-8. BOARD LOCATION
CONSIDERATIONS

When installing the interface in a serial priority
environment (e.g., within any of the Intel Series 80
mainframes), the interface should occupy the highest
priority slot (top physical slot) in the 604/614
Modular Cardcage/Backplane assembly, with any
other bus masters and the CPU board located

iSBC 204

below. This high priority is necessary because the
interface must complete a data transfer as fast as
every 32 usec, or data will be lost, when functioning
as a bus master during DMA transfers. The back-
plane provides bus priority in and out signal
continuity among adjacent bus masters. The BPRN/
(Bus Priority In) input to the top slot (J2) of either the
gingle (604) or expansion (614) backplane must be
connected to logic ground. Both backplanes provide
the BPRN/ input on a wire-wrap terminal post. As
shown in figure 2-3, a wire-wrap jurnper must be
installed from terminal post B (BPRN/) to logic
ground and terminal post N (604) or terminal post L

(614).

Always remove system power prior to
installing or removing a board in the
backplane. Failure to observe this precau-
tion can result in circuit damage.

Table 2-3. iSBC 204 Interface DC Characteristics

Signals Symbol geasrca:::rttlz:\ c 0: delilto ns Min. Max. | Units
All Bus Vi Input Low Voltage 0.8 \
Interface Inputs Vin Input High Voltage 2.0 \
ADRO/-ADR1/ VoL Output Low Voltage lo =50 mA 0.6 \"
Vou Output High Voltage lon =-10 mA 2.4 \

I Input Current at Low V Vin = 0.45V -0.6 mA

I Input Current at High V Vin =5.25V 0.12 mA

*Co Capacitive load 25 pf
ADR2/-ADR3/ Voo Output Low Voltage lo. =50 mA 0.6 \
Vo Output High Voltage lon = =10 mA 2.4 \%

he Input Current at Low V Vin = 0.45V -0.85 mA

i Input Current at High V Vin = 5.25V 0.13 mA

*Co Capacitive load 30 pf
ADR4/-ADRB/ Vo Output Low Voltage loL = 24 mA 0.5 \Y
' Von Output High Voltage low = =14 mA 2.4 v

n Input Current at Low V Vin = 0.4V -1.2 mA

lin Input Current at High V Vin = 2.7V 80 uA

*Cu Capacitive load 15 pf
ADRC/-ADR13/ Voo OQutput Low Voltage lo. = 24 mA 0.5 \"
Von Output High Voltage lon = -15 mA 2.4 \Y

loL Off-state Output Current VoL = 0.4V -20 uA

lon Off-state Output Current Von = 2.7V 20 nA

*Co Capacitive load 15 pf
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Table 2-3. iSBC 204 Interface DC Characteristics (Cont’d)

Parameter Test y
Signals Symbol Description Conditions Min. Max. Units
DATOQ/-DAT7/ Vou Output Low Voltage loL = 50 mA 0.6 \
Von Output High Voltage lon = -10 mA 2.4 \
he Input Current at Low V Vin = 0.45V -0.35 mA
lin Input Current at High V Vin = 5.25V 110 uA
*Cu Capacitive load 25 pf
IORC/, IOWC/ I Input Low Current Vin = 0.4V -20 mA
hn Input High Current Vin = 2.4V 60 uA
*Co Capacitive load 25 pf
MRDC/, MWTC/ lou Output Low Current VoL = 0.45V -160 uA
lon OQutput High Current Von = 5.25V 100 rA
VoL Output Low Voltage lo. =32 mA 0.45 \
Vo Output High Voltage lon = -2 mA 24 \"
*Cu Capacitive load 10 pf
XACK/ VoL Output Low Voltage lor = 16 mA 0.4 \
Vou Output High Voltage low = -5.2 mA 2.4 \
e Input Low Current Vi = 0.4V -0.44 mA
lin Input High Current Vih = 2.4V 60 uA
*Cu Capacitive load 25 pf
AACK/ I Input Low Current Vi = 0.4V -0.4 mA
lin Input High Current Vih = 2.4V 20 A
*CoL Capacitive load 15 pf
INTO/-INT7/ Vou OQutput Low Voltage lo. = 16 mA 0.4 \
Vo Open Collector with
10K Pullup lon = -225 uA 2.4 \
*Co Capacitive load 20 pf
INIT/ I Input Low Current Vi =0.4V -0.9 mA
bin Input High Current Vi = 2.7V 120 uA
*Cu Capacitive load 15 pf
BPRO/ Vo Output Low Voltage lo = 3.2 mA 0.45 Vv
Von Output High Voltage lon = -400 uA 2.4 \
*CL Capacitive load 10 pf
BREQ/ Voo Output Low Voltage loL = 20 mA 0.45 \%
: Vo Output High Voltage lon = -400 uA 2.4 \
*Co _Capacitive load 10 pf
BPRN/, BCLK/ he Output Low Current Vi = 0.45V -0.5 mA
lin Output High Current Vin = 5.25V 100 uA
*Cu Capacitive load 10 pf
BUSY/ VoL Output Low Voltage lo. = 20 mA 0.45 Y
Vou Open Collector
I Input Low Current ViL = 0.45V -0.6 mA
I Input High Current Vin = 6,25V 100 uA
*Cu Capacitive load 15 pf
*Capacitive values are approximations.
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Table 2-4. AC Characteristics (Master Mode)

iSBC 204

D —
e LMLMLMLMUT LTI —

Parameter Minimum Maximum Description
tecy 100 ns Bus Clock Period
tew 35 ns Bus Clock Pulse Width
trao 35 ns BCLK/ to BREQ/ Delay
tcro 40 ns BCLK/ to BPRO/ Delay
teaL 40 ns BCLK/ to BUSY/ Low Delay
teen 55 ns BCLK/ to BUSY/ High Delay
tasr 185 ns Address Set-Up Time (Read)
TaH (READ) 100 ns Address Hold Time
taH (wWRITE) 300 ns Address Hold Time
tox. -385 ns Read Data Set-Up Time to XACK
txcr 945 ns 1480 ns Acknowledge to Command High (Read)
toHr -260 ns Data Hold Time (Read)
tasw 685 ns Address Set-Up Time (Write)
tosw 56 ns Data Set-Up Time (Write)
txew 695 ns 1230 ns Acknowledge to Command High (Write)
tonw 150 ns Data Hold Time (Write)
texo O ns 100 ns Command to Acknowledge Delay
tinir 5uS Bus Reset
chv——b-‘

JERERERERERERERE

—> - tRQD — «——tRQD
BREQ/ \ lr
— - tcpp —] |——1cPD
“BPRO/ ’ \
— |-<———lCBL —»| |e—ICBH
“BUSY/ \ /
ADRO/: x: STABLE ADDRESS ~x
—— l«——tASR — ——tAH
MRDC \ /
|-«—tXCR—~| <«——tDHR
gﬂ% x<—-STABLE READ DATA. —»X
<———<!Asw—-|»
MWTC/ \ /
—»l <« tpsw | e—txcw—> |<—'0Hw
gﬂ,‘%- X<- STABLE WRITE DATA —»X
— «——tcxp
XACK/ ‘. ’
[e———toXL———>»
“ASSUMES BPRN/ ACTIVE

Figure 2-1. Bus Acquisition and Memory Transfer Timing.
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Table 2-5. AC Characteristics (Slave Mode)

Parameter | Minimum | Maximum Description
tas 20 ns Address Set-Up Time
tan 20 ns Address Hold Time
txack 462 ns 584 ns Command to Acknowledge
toxt 20 ns Read Data Set-Up Time
toxr 35 ns Read Data Hold Time
tex 75 ns Acknowiedge Hold Time
tos -70 ns Write Data Set-Up Time
ton 0 Write Data Hold Time
ADDRESS/ x ADDRESS STABLE 3(
tAS> < tAH»
WRITE DATA/ \/<
/\
|-tDS>

READ DATA/

DATA STABLE —>
<t DH>|
4X<:—DATA STABLE——f——— >,

|-«—tDXL—> —»| 1DXT |&—o
COMMAND/ /
(IORC/ ORIOWCY) \
- tXACK - -tCX»-
XACK/

Figure 2-2. I/0 Transfer Timing

HIGHEST PRIORITY LOWEST PRIORITY

A o) )

16 N.C. (604)
BPRO/ BPRO/ N.C J1-16 (614)
o (o} o
iSBC 204 iSBC 1/0 iSBC CPU iSBC RAM
INTERFACE BOARD BOARD

(typical) (typical) (typical)

INSTALL

T_ ) JUMPER I ‘T'_“N’

INSTALL
JUMPER N

TERMINAL POST DESIGNATIONS |N PARENTHESES
CORRESPOND TO 614 EXPANSION BACKPLANE

Figure 2-3. Serial Priority Resolution

Note that if a bus slave (e.g., a memory board) is
installed between two bus masters (or if a vacant slot
exists between two bus masters), the serial priority
input-output chain must be physically jumpered on
the backplane to maintain signal continuity. Figure
2-3 shows the installation of a jumper between

terminal posts C and E which would provide the
required BPRO/-BPRN/ continuity around a “slave”
installed in the second slot (J3).

When installing the interface in a parallel priority
resolution environment, the interface should be given
the highest bus priority. In an Intellec microcom-
puter development system, the interface must be
installed in an odd-numbered (bus master) slot and
ideally should be installed in slot 17 (highest bus
priority). In an Intellec Series II microcomputer
development system, the interface should be installed
in the bottom slot.

2-9. INTERFACE BOARD
CONFIGURATION

The interface board includes a number of alterable
jumper connections and a set of switches which are
used to configure the board to its intended system
environment. The following subsections define each
jumper connection and its corresponding function.
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Note that with the exception of interrupt level priority
selection, all jumper connections consist of 30 AWG
(solid) Kynar wire connected between individually-
numbered, wire-wrap terminal posts. Table 2-6
defines the jumper function, the factory configura-
tion, the corresponding subsection describing the
jumper connection, and the location coordinates of
the jumper connection on the schematic and
assembly drawings.

2-10. DATA RATE

The interface supports two data transfer rates; 125
kilobits per second and 250 kilobits per second. The
125 kilobit rate is required by the mini-sized diskette
drives, while the 250 kilobit rate is required by the
standard-sized diskette drives. The board is con-
figured at the factory for a 250 kilobit data rate
(standard-sized drives). When the interface is to be
connected to a mini-sized drive, the following jumper
connection modifications must be performed.

1. Remove the jumper between terminal posts 37
and 38.

2. Install a jumper between terminal posts 36 and
37.

iSBC 204

3. Remove the jumper between terminal posts 23
and 24.

4. Install a jumper between terminal posts 22 and
23.

2-11. PARALLEL PRIORITY

The interface is configured for installation into a
serial priority environment with the factory installa-
tion of a jumper between terminal posts 55 and
56. When the interface is to be used in a parallel
priority environment (e.g., in one of the Intellec
microcomputer development systems), remove the
jumper between terminal posts 55 and 56.

2-12. COMMON READY

The interface is arranged at the factory to accept an
individual ready indication from each drive in the
system. For multi-drive systems in which only a
common ready indication is provided, the Ready
signal must be coupled to the two Ready inputs of the
FDC circuit for proper operation. Two sets of jumpers
(one for the standard and one for the optional FDC
circuit) are incorporated on the board. To support

Table 2-6. Alterable Jumper Connections

Jumper Factory Corresponding Schematic Assembly
Function Configuration Subsection Reference* Reference*
Data Rate 37 to 38 2-10 2ZD4 C3
23to 24 3ZC7 C5
Advanced Removed 2-11 3zc7 B6
Acknowledge -
Parallel 55 to 56 - C2.12) 3ZA4 B7
Priority !
Common 19 to 20 (2-13 4276 o
Ready 26 to 27 R 5ZA6 C4
Ready Enable Removed i {2-14 4ZA7 Cé
\d 5ZA7 C4
Alternate Drive 8to1 s 2-15 4ZA3 D7
1/0 Pin 45 to 47 £ 5ZA3 D3
Assignments
Interrupt 63 to 67 . 2-16 2ZD6 B6
Selection :
Second 7510 76 ¢ 217 52C3 5A
FDC 77t0 78 S 52C4 5C
12-Bit 1/0 BtoC é:v —2=18 1ZC3 6C
Port Addressing ”
Reserved Jumper Removed Not used on N/A 4C
Locations this configuration. 3C
28-31, §3-54, 68
59-60, 73-74 4B
*Schematic and assembly drawings are contained in Chapter 5. The first digit of the schematic reference specifies
the sheet number, and the last three characters specify the zone (Z) coordinates (e.g., D4).
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common ready operation, perform the following
jumper modifications.

DRIVE REMOVE JUMPERS INSTALL JUMPER
NUMBERS BETWEEN POSTS: BETWEEN POSTS:

Oand1 19 and 20 20 and 21

2and 3 26 and 27 25 and 26

Preparation for Use

drives supported, install wire-wrap jumpers between
the following terminal posts.

DRIVE NUMBER TERMINAL POSTS

0 17 and 18
1 16 and 15
2 34 and 35
3 32 and 33

2-13. READY ENABLE

The mini-sized drives that are supported do not
provide a “drive ready” indication to the interface.
When this type of drive is used, the corresponding
ready input to the FDC circuit either must be
permanently enabled or a ready signal generation
circuit must be fabricated at the drive (consult the
manufacturer’s documentation for recommended
ready circuit design). Four separate jumper positions
are incorporated on the board to permanently enable
(ground) the appropriate ready input, one for each of
the four possible drives. Depending on the number of

2-14. ALTERNATE DRIVE 170
PIN ASSIGNMENTS

To increase the interface’s drive compatibility, the
FAULT and FAULT RESET/OPO signal lines and
the LOAD HEAD output signal line are routed
initially to a cross-connect matrix for drive I/0
connector pin selection. The LOAD HEAD output
signal is wired at the factory to appear on pin 17 of
drive I/0 connectors J1 and J2, while the FAULT
and FAULT RESET/OPO signal lines are not
connected. Tables 2-7 and 2-8 define the available
pin assignments for drive I/O connectors J1 (drives 0
and 1) and J2 (drives 2 and 3).

Table 2-7. Drives 0 and 1 Cross-Connect Matrix

. CROSS-CONNECT MATRIX CORRESPONDING
SIGNAL NAME SIGNAL TERMINAL POST CONNECTOR TERMINAL POST J1 PIN ASSIGNMENT
1 17
_ 2 23
LOAD HEAD 8 3 29
4 31
5 47
FAULT RESET/OPO 7 6 49
10 15
11 13
FAULT 9 12 9
13 7
14 1
Cross-connect matrix factory wired from terminal post 8 (LOAD HEAD) to teminal post 1 (J1, pin 17).

Table 2-8. Drives 2 and 3 Cross-Connect Matrix

. CROSS-CONNECT MATRIX CORRESPONDING
SIGNAL NAME SIGNAL TERMINAL POST CONNECTOR TERMINAL POST J2 PIN ASSIGNMENT
47 17
39 23
LOAD HEAD 45 40 29
41 3
42 47
FAULT RESET/OPO 44 43 49
48 15
49 13
FAULT 46 50 9
51 7
52 1
Cross-connect matrix factory wired from terminal post 45 (LOAD HEAD) to terminal post 47 (J2, pin 17).
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2-15. INTERRUPT SELECTION

The interface’s internal interrupt request signal can
be assigned to any one of eight interrupt priority
levels (INT0/-INT7/) on the bus. The interrupt
matrix itself is arranged in three rows of four
terminal posts each. The terminal posts in the center
row (terminal posts 65 through 68) are common, and
the eight interrupt priority levels appear on the
individual terminal posts in the two outside rows.
When shipped from the factory, a shorting connector
is positioned over terminal posts 63 and 67 to provide
an interrupt request on interrupt priority level 2
(INT2/). To change the interrupt priority level,
remove the shorting connector from terminal posts 63
and 67, and insert the connector over the appropriate
outside row terminal post and its corresponding
center row terminal post. Table 2-9 defines the
priority level and corresponding terminal post
assignment.

Note that when assigning the interrupt priority level,
INTO/ is the highest priority and INT7/ is the lowest
priority. Generally, disk interface devices are
assigned the highest available priority (INT0/ and
INT1/ are usually reserved for system devices such
as the power-fail monitor and the real time clock). If
interface interrupts are to be detected only by polling
the controller (the CPU interrogates the interface’s
interrupt request bit), the shorting connector can be
positioned over any two adjacent terminal posts in
the center row (terminal posts 65 through 68) orit can
be removed from the board.

2-16. SECOND FDC

The interface is configured for a single FDC with the
factory installation of jumpers between terminal
posts 75 and 76 and 77 and 78. When asecond FDCis
installed in the interface, remove the jumpers
between terminal posts 75 and 76 and 77 and 78.

2-17. 12-BIT 1I/0 PORT ADDRESSING
The interface is configured for an 8-bit I/0 port

address with the factory installation of a soldered
jumper between pads B and C of W1. When 12-bit

iSBC 204

1/0 port addressing is used, the jumper soldered
between pads B and C, of W1, must be removed and a
jumper must be installed between pads A and B of
Wi1.

2-18. 170 BASE ADDRESS SELECTION

In addition to the configuration jumpers previously
described, the location of the interface’s I/0 port
address block must be assigned. This location (base
address) is defined by the four most-significant bits
(Bits 4-7) of the 8-bit1/0 port address, or when 12-bit
1/0 addressing is used, the location is defined by the
eight most-significant bits (Bits 4-B) of the 12-bitI/0
port address. When the CPU accesses the interface
through the execution of I/0 read and write
instructions, the base address is used to select the
interface, and the four least-significant bits of the I/0
port address are used to define the interface
command to be executed.

The base address is determined by opening (deselect-
ing) or closing (selecting) the switch positions labeled
4,5, 6, and 7 (for 8-bit addressing) and 8,9, A, and B
(for 12-bit addressing) of DIP switch S2. These eight
switch positions represent the most significant
hexadecimal digit of the two-or-four-digit I/0 base
address and are set at the factory to O (all switches
off). Table 2-10 defines the available I/0 bus
addresses (00:s to FOi6) and corresponding switch
positions selected for 8-bit addressing. Table 2-11
defines the available I/0O bus addresses (000;s to
FF0.) and corresponding switch positions selected
for 12-bit addressing.

NOTE

Use switch position numbers printed on the
board. Do not use switch position numbers
printed on switch.

2-19. DRIVE INTERFACING

The standard interface is capable of supporting
either two single-sided drives or one double-sided
drive. Optionally, a second 8271 FDC IC can be
inserted into the interface board to allow up to four

Table 2-9. Interrupt Priority Levels

INTERRUPT TERMINAL POST INTERRUPT TERMINAL POST
PRIORITY LEVEL CONNECTION PRIORITY LEVEL CONNECTION
INTO/ 61to 65 INT4/ 72t0 68
INT1/ 62 to 66 INTS/ 71 to 67
INT2/ 63 to 67 INT6/ 70to 66
INT3/ 64 to 68 INT?7/ 69 to 65

2-10
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Table 2-10. 8-Bit Base Address
Switch Settings

$2 SWITCH POSITION
1/0 Base CALLOUT ON PC BOARD
Address
(Hexadecimal) 7 6 5 4
00 OFF OFF OFF OFF
10 OFF OFF OFF ON
20 OFF OFF ON OFF
30 OFF OFF ON ON
40 OFF ON OFF OFF
50 OFF ON OFF ON
60 OFF ON ON OFF
70 OFF ON ON ON
80 ON OFF OFF OFF
90 ON OFF OFF ON
A0 ON OFF ON OFF
BO ON OFF ON ON
co ON ON OFF OFF
Do ON ON OFF ON
EO ON ON ON OFF
FO ON ON ON ON

Table 2-11. 12-Bit Base Address Expansion

*Most- S2 SWITCH POSITION
Significant CALLOUT ON PC BOARD
Hexadecimal
Digit B A 9 8
] OFF OFF OFF OFF
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
] OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF
9 ON OFF OFF ON
A ON OFF ON OFF
B ON OFF ON ON
(] ON ON OFF OFF
D ON ON OFF ON
E ON ON ON OFF
F ON ON ON ON
*Precedes 1/0 base address value listed in table 2-10
(8-Bit Base Address Switch Settings).

single-sided or two double-sided drives to be support-
ed. Each FDC circuit supports two drives through its
~ associated I/0 connector (J1 or J2). Since each
" circuit essentially is independent from the other,
drives associated with one circuit (and I/O connector)
can have dissimilar operating characteristics (e.g.,
head load time, track-to-track access time, etc.) from
the drives associated with the other FDC circuit.
Note however that since the standard- and mini-sized
drives have unique data rates, the interface cannot

Preparation for Use

support both standard- and mini-sized drives
simultaneously. Figure 2-4 depicts a typical four
drive system.

DRIVE 1 DRIVE 3
DRIVEIO DRIVE 2

COMPONENT SIDE

85 S\ J

“1 P1

Figure 2-4. Multiple Drive Connection

2-20. INTERFACE-DRIVE 1/0 SIGNALS

The Drive I1/0 signal definitions are listed in table
2-12 and the Drive Interface dc characteristics are
listed in table 2-13. Figures 2-5 through 2-7 describe
the timing and ac characteristics of the I/0 signals
between the interface and the drive.

2-21. INTERFACE MATING CONNECTOR

The interface pc board connectors (J1 and J2) follow
Intel numbering conventions in that odd-numbered
pins appear on the top (component) side of the board
and even-numbered pins appear on the bottom
(circuit side). Consequently, pin 1 of the interface
mating connector aligns with pin 2 of the pc board
connector. Note that when using the AMP 1-583717-1
single termination connector to mate with the
interface board pc connector, pin A of the mating
connector aligns with pin 2 of the interface connector.
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Table 2-12. Drive 170 Signal Definitions

SIGNAL NAME

FUNCTION

SELECTO

SELECT 1

FAULT RESET/OPO

WRITE ENABLE

SEEK/STEP

DIREC

LOAD HEAD

WRITE DATA

READY 0

READY 1

FAULT

A low-state active control level that enables the multiplexed /O lines for drive 0
(connector J1) or drive 2 (connector J2). When active, this signat allows the cor-
responding drive to accept the remaining drive input signats from the interface and to
gate its output signals to the interface.

A low-state active control level that enables the multiplexed /O lines for drive 1
(connector J1) or drive 3 (connector J2). When active, this signal allows the cor-
responding drive to accept the remaining drive input signals from the interface and to
gate its output signals to the interface.

This optional output control line is user program-controlled and generally is used to
clear a write fault indication within the drive or, with the mini-sized drives, to control
the drive’s motor (a logic low level enables the drive motor).

A low-state active control level that is used to enable the drive’s write electronics
(allowing data to be written on the diskette). When this signal is in its inactive (logic
high) state, the write electronics are disabled and the drive reads data from the
diskette.

An active low-going pulse which causes the drive to move (step) the read/write head one
track position. The direction that the head is stepped is determined by the state of the
Direction (DIREC) output line. The pulse width is 10 us, and the pulse repetition rate
(track-to-track access time) is program-selectable in 1 ms steps ranging from 1to 255ms
(standard-sized drives) or in 2 ms steps ranging from 2 to 510 ms (mini-sized drives).
When the optional count input (COUNT/OPI) is used, the SEEK/STEP signal is held at an
active low level until the appropriate number of user-supplied step pulses have been
received on the count input line.

A control level indicating the direction that the head is stepped. When this line is ata
logic low level, the drive’s read/write head is stepped towards the spindie (step in),
and when this line is at a logic high level, the head is stepped towards track 0 (step
out).

A low-state active control level that causes the drive’s read/write head to be loaded
against the diskette. Note that when the head initially is loaded, there is a programm-
ed delay (head load time) prior to any read or write operation. Provision also is made
to unload (retract) the head following an operation within a programmed number of
diskette revolutions.

The serial data/clock composite write signal. A high- to low-going transition on this
line indicates a bit to be written on the diskette.

An active low level on this input indicates that drive 0 (or drive 2) is ready. The
qualifications for this signal are drive dependent and usually include diskette in place,
door closed, and two index marks detected. The interface continually monitors this input
during an operation and, if a not ready condition occurs, immediately terminates the
operation.

This input signal is functionally indentical to the READY 0 signal and, when active,
indicates that drive 1 (or drive 3) is ready.

An active low level on this input indicates that a write fault condition has been
detected by the drive. Drives that include write fault detection logic generally latch
this condition.




iSBC 204 Preparation for Use
Table 2-12. Drive 170 Signal Definitions (Cont’d)
SIGNAL NAME FUNCTION
COUNT/OPI A user defined input line that accepts an external clock signal for drive stepping
(SEEK/STEP output held logically low) or any special or optional drive status signal
(e.g., two sided, disk change).
WRITE An active low level on this input indicates that the drive is write protected.
PROTECT
TRKO An active low level on this input indicates that the drive’s read/write head currently is
positioned over track 0.
INDEX A low-going pulse coincident with the detection of the index hole in the diskette. The
width of the pulse must be 0.5 us or greater.
UNSEP DATA The composite (unseparated) data and clock signal generated during a diskette read
operation. A high- to low-going transition indicates a clock bit or data ‘‘one’’ bit
DIRECTION X ‘
X FUNCTION |MINIMUM | MAXIMUM
‘ |«_7‘DS ) — | l 'sp tDS 10 MuS
SEEK/STEP tsp 10 ps
tpS 10 us
tg 1ms 255 ms
|<—ts—>’ —-I |<——— tes *2ms *510 ms
. . . *Mini-Sized Drives
Figure 2-5. Seek Timing 568-6
LASTSTEP — = = = == == — | I —————
’4—-'sw———>
AEENABLE © -0 FUNCTION|MINIMUM| MAXIMUM
- = tsw 0ms 255 ms
*0ms *510 ms
LOAD HEAD ———
w 0ms 60 ms
- *0ms *120 ms
et W
EARLIEST WRITE ——— *Mini-Sized Drives
ENABLE OR INTERNAL
READ DATA
Figure 2-6. Head Settling/Head Load Timing 568-7
~—>| l«— PW
WRITE DATA LJ LI Ll I I
e—r—r] |« ——] [FUNCTION|MINIMUM| MAXIMUM
toy 249ns | 251ns
PULSE WIDTH (PW) = tgy = 30 ns *498 ns *502 ns
HALF BITCELL (H) = 81y *Mini-Sized Drives
FULL BIT CELL (F) = 16ty
Figure 2-7. Write Data Timing 568-8
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Table 2-13. Drive Interface DC Characteristics
Parameter Test
Signals Symbol Description Conditions Min. Max. Units
WR DATA, WR ENABLE, Vou Output Low Voltage loL = 40mA 0.7 Vv
SEEK/STEP, DIREC,
LOW CURRENT, SELECT, lon Output High Leakage Open Collector 250 uA
0, SELECT 1, FAULT- Off Vou = 5.25V
RST/OPO, LOAD C.' Capacitive Load 15 pf
HEAD
UNSEP DATA, COUNT/ Vi Input Low Voltage 0.6 \
OPI, TRACK 0, WR Vi Input High Voltage 2.0 \Y%
PROTECT, INDEX, I Input Current at Low V Vin = 0.4V -35 mA?2
READY 0, READY 1, lin Input Current at High V Vin = 5.25V 3.3 mA?2
FAULT CJ Capacitive Load . 15 pf
Notes:
1. Capacitance values are approximations.
2. Includes current from 150 Q pull-up.

Table 2-14 defines the pin assignments of the pc
board interface connectors J1 and J2 and the
corresponding mating connector pin assignments.

2-22. CABLE FABRICATION

The I/0 cable between the interface and drive(s)
consists of the desired length of either flat ribbon or

twisted pair cable. Each cable end is fitted with the
appropriate mating connector and, in the case of
daisy-chain cables, a second drive mating connector
is inserted into the cable. A majority of the drives
described in Section 2-29 are directly pin-to-pin
compatible and can use the flat ribbon cable and
mass-termination type connectors. Drives that are

Table 2-14. Connector Pin Correlation

INTERFACE MATING CONNECTOR INTERFACE MATING CONNECTOR
CONNECTOR ™M AMP CONNECTOR oM AMP
(JTorJ2) 3415-0001 1-583717-1 (1orJd2) 3415-0001 1-583717-1

1 2 1 26 25 P

2 1 A 27 28 14

3 4 2 28 27 R

4 3 B 20 30 15

5 6 3 30 29 s

6 5 c 31 32 16

7 8 4 32 31 T

8 7 D 33 34 17

9 10 5 34 33 U

10 9 E 35 36 18

1 12 6 36 35 v

12 11 F 37 38 19

13 14 7 38 37 w

14 13 H 39 40 20

15 16 8 40 39 X

16 15 J 41 42 21

17 18 9 42 41 Y

18 17 K 43 44 22

19 20 10 44 43 z

20 19 L 45 46 23

21 22 1 46 45 a

22 21 M 47 48 24

23 24 12 48 47 b

24 23 N 49 50 25

25 26 13 50 49 c
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not directly pin-to-pin compatible require the twisted
pair cable and a single-termination type connector.

2-23. FLAT RIBBON CABLE. The flat ribbon
cable used is 50 conductor, 28 AWG (stranded) and is
available from several sources including the 3M
Company (P/N 3365/50) and T&B/Ansley Corpora-
tion (P/N 171-50). The interface mating connector is
a 3M 3415-0001, T&B/Ansley 609-5015 or equivalent.
The drive mating connector is specified in table 2-15,
Drive Parameters. When two drives are to be
connected to the interface on a single cable (daisy-
chained), a second drive interface connector is
inserted directly into the cable. Figure 2-8illustrates
a typical daisy-chain flat ribbon cable. Note that to
insert the mass-termination type connectors into the
cable, a special press is required.

7} i S P
DRIVE MATING CONNECTORS .|
| ———— INTERFACE MATING CONNECTOR [ (SEE TABLE 2-11)

3M 3415-0001 OR EQUIVALENT

Figure 2-8. Flat Ribbon Cable

2-24. TWISTED PAIR CABLE. Twisted pair
cable is used when the interface and drive are not
directly pin-to-pin compatible or when the improved
electrical characteristics of twisted pair cable are
required. A combination cable, which alternates
between twisted pair and flat ribbon sections (e.g.,
Spectra-Strip “Twist ‘N’ Flat” cable), can be used and
permits the use of mass-termination type connectors.
When fabricating a daisy-chain, twisted-pair cable,
the combination cable is recommended since the
mass-termination type connector can be readily
inserted into the flat ribbon sections. In this case, the
two drive mating connectors would be the mass-
termination type specified in table 2-15 and the
individual contacts of the interface mating connector
would be wired according to compatibility require-
ments. Figure 2-9 illustrates a typical daisy-chain
combination cable.
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l——T\‘IIISTED PAIR SECTION——I

"4 DRIVE MATING CONNECTORS
(SEE TABLE 2-11)

_i INTERFACE MATING CONNECTOR FLAT SECTION:
AMP 1-583717-1 OR EQUIVALENT

Figure 2-9. Combination Cable

In figure 2-9 the interface mating connector is an
AMP P/N 1-583717-1 with either 583854-5 (solder) or
583616-5 (crimp) type contacts. The combination
cable is Spectra-Strip “Twist ‘N’ Flat” 28 AWG
(stranded). For the 5% inch mini-sized drives, 34
conductor (17 pair) cable, P/N 455-248-34, is used
while with the standard-sized drives, 50 conductor (25
pair) cable, P/N 455-248-50, is used.

2-25. DRIVE MODIFICATIONS

The ensuing subsections define the general modifica-
tions which must be performed to all drives. Unique
modifications associated with individual drive
models are described in the drive cabling tables in
Section 2-29.

2-26. DRIVE TERMINATION

When two drives are to be connected (daisy-chained)
to one of the interface’s drive I/0 connectors (J1 or
J2), the termination resistance on the following
common (multiplexed) output signal lines must be
removed from the first physical drive on the cable
(drive nearest the interface).

Direction

Step

Write Data

Write Gate

Head Load

Low Current (if used)
Fault Reset/OPO (if used)

Refer to the corresponding drive technical documen-

tation for the locations of the termination resistors (or
networks) and the method of removal.
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Table 2-15. Drive Parameters

PARAMETER
DRIVE
MANUFACTURER FLATCABLE | TWISTED PAIR REQUIRED | SUPPORTED |HEAD HEAD STEP RATE REQUIRED
AND MODEL DRIVE MATING | DRIVE MATING DRIVE DRIVE LOAD SETTLING {TRACK-TO- DRIVE
NUMBER CONNECTOR | CONNECTOR OPTIONS | OPTIONS  |TIME TIME TRACK MODIFICATIONS
ACCESS TIME)
SHUGART SA400 3M 3463-0001 AMP 583717-5 None N/A 75ms 10ms 40ms None
With Contact:
T&B/Ansley 583854-5 (Solder)
609-3415 §83616-5 (Crimp)
AMP 88104-1
SHUGART SA800 3M 3415-0001 AMP 1-583717-1 None Write Protect |35ms 8ms 8ms See Table 2-18
With Contact:
T&B/Ansley 583854-5 (Solder)
609-5015 583616-5 (Crimp)
AMP 88083-1 Viking 3VH25/1JN5
SHUGART SA850 3M3415-0001 AMP 1-583717-1 None N/A 35ms 15ms 3ms See Table 2-19
With Contact:
Ta&B/Ansley 583854-5 (Solder)
609-5015 583616-5 (Crimp)
AMP 88083-1 Viking 3VH25/1JN5
MEMOREX 550 3M 3415-0001 AMP 1-583717-1 None Write Protect |35ms 10ms 3ms See Table 2-20
With Contact:
T&B/Ansley 583854-5 (Solder)
609-5015 583616-5 (Crimp)
AMP 88083-1 Viking 3VH25/1JN5
MEMOREX 552 3M 3415-0001 AMP 1-583717-1 None Write Protect |35ms 10ms 3ms See Table 2-21
With Contact:
T&B/Ansley 583854-5 (Solder)
609-5015 583616-5(Crimp)
AMP 88083-1 Viking 3VH25/1JN5
CDC 9404 3M 3425-3000 AMP 4-87456-0 None Write Protect |60ms 10ms 10ms None
With Contact:
T&B/Ansley 86015-5
609-5001M
PERTEC FD200 3M 3463-0001 AMP 583717-5 None N/A 35ms 10ms 25ms None
| With Contact:
T&B/Ansley 5838545 (Solder)
609-3415 583616-5 (Crimp)
AMP 88104-1
GSI-110 [ 3M 3415-0001 AMP 1-583717-1 Auto-Erase | N/A 35ms 14ms Bms See Table 2-24
With.Contact:
T&B/Anstey 583854-5 (Solder)
609-5015 583616-5 (Crimp)
AMP 88083-1 Viking 3VH25/1IN5
WANGCO MOD 82 3M: 3463-0001 AMP 583717-5 None Head Load |60ms | 20ms 30ms See Table 2-25
With Contact: ‘
T&B/Ansley 583854-5 (Solder)
609-3415 583616-5 (Crimp)
AMP 88104-1
WANGCOMOD 765 3M 3415-0001 AMP 1-583717-1 | None Write Protect | 30ms 4ms 6ms See Table 2-26
With Contact: i
T&B/Ansley 583854-5 (Solder)
609-5015 583616-5 (Crimp)
AMP 880831 Viking 3VH25/1JN5
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2-27. DRIVE NUMBERING ASSIGNMENTS

Table 2-16 defines the drive numbering assignments
for up to four single-sided or two dual-sided drives.

Internal drive selection may be determined by wire
jumper, shorting plug, or individual switches. Refer
to drive technical documentation and drive cabling
tables (table 2-17 through table 2-26) for drive
configuration. Generally, drives are shipped by their
manufacturers configured as drive 0 (or 1).

2-28. RADIAL READY

A majority of the compatible drives only provide a
“ready” indication when the drive is selected. The
interface requires that the corresponding READY
input from a drive be enabled irrespective of drive
selection. Refer to the appropriate drive documenta-
tion and perform the drive modifications necessary to
provide an ungated READY signal (generally
referred to as the “Radial Ready Option”). Note that

Preparation for Use

the 5% inch mini-drives do not provide a ready
indication and that the corresponding READY input
on the interface board must be permanently enabled
or circuitry must be added to the drive to provide the
required ready indication (see Section 2-13).

2-29. DRIVE PARAMETERS

Table 2-15 defines the drive parameters for anumber
of drives that are compatible with the interface. Note
that the drive characteristics specified in the table are
intended to supplement the drive manufacturer’s
documentation. In all cases, the manufacturer’s
manuals should be consulted to ensure that the
parameters specified have not been changed.

Also included within this section areindividual drive
cabling tables for compatible drives. Note that this
list is not intended to be conclusive. When it is
desired to support a drive that is not described in the
cabling tables, the drive parameters, signal defini-
tions and cabling requirements should be examined
for interface compatibility.

Table 2-16. Drive Numbering Assignments

INTERFACE INTERFACE PHYSICAL DRIVE NUMBER INTERNAL DRIVE NUMBER*
CONNECTOR SIGNAL NAME SINGLE DUAL SINGLE DUAL**
J1-Pin 25 SELECTO Drive 1 Drive 1, Surface 1 Oor1 Oori
J1-Pin 27 SELECT 1 Drive 2 Drive 1, Surface 2 1or2 Oor1
J2-Pin 25 SELECTO Drive 3 Drive 2, Surface 1 Oor1 1o0r2
J2-Pin 27 SELECT 1 Drive 4 Drive 2, Surface 2 1or2 1or2

' *Internal drive number assignments vary among manufacturers and:may-begin with.0 (0-3) or 1 (1-4).

**SELECT 1 signal used-as HEAD SELECT signal on dual-sided drives.
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Table 2-17. Shugart SA400 Drive Cabling

iSBC 204

iISBC 204 INTERFACE SHUGART SA400 DRIVE

SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3! No Connect
LOW CURRENT 5 No Connect
COUNT/OPI 11 No Connect
INDEX 19 8® INDEX/SECTOR
READY 0 21" No Connect
SELECTO 25 10 DRIVE SELECT1
SELECT1 27 12 DRIVE SELECT 2
DIREC 33 18 DIRECTION SELECT
SEEK/STEP 35 20 STEP
WR DATA 37 22 WRITE DATA
WR ENABLE 39 24 WRITE GATE
TRKO a1 26 TRACK 00
WR PROTECT 43 28 WRITE PROTECT
UNSEP DATA 45 30 READ DATA
LOAD HEAD No Connect
FAULT No Connect
FAULT RESET/OPO n? 16 MOTOR ON

No Connect 14 DRIVE SELLECT 3

Notes:
1. Pin must be grounded on interface board (see Section 2-13).

3. For flat cable compatibility, jumper pins 4 and 8 of J1 on SA400.

2. Interface connector pin number determined by cross-connect matrices (see Section 2-14).
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Table 2-18. Shugart SA800 Drive Cabling

ISBC 204 INTERFACE SHUGART SA800 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 4! READY
LOW CURRENT 5 No Connect
COUNT/OPI 11 122 DISK CHANGE (OPTIONAL)
INDEX 19 20 INDEX
READY 0 21 22 READY
SELECTO 25 26 DRIVE SELECT 1
SELECT 1 27 28 DRIVE SELECT 2
DIREC 33 34 DIRECTION SELECT
SEEK/STEP 35 36 STEP
WR DATA 37 38 WRITE DATA
WR ENABLE 39 40 WRITE GATE
TRKO 41 42 TRACK 00
WR PROTECT 43 44 WRITE PROTECT (OPTIONAL)
UNSEP DATA 45 46 READ DATA
LOAD HEAD 17° 18¢ HEAD LOAD
FAULT No Connect
FAULT RESET/OPO No Connect
No Connect 16 IN USE
No Connect 30 DRIVE SELECT 3
No Connect 32 DRIVE SELECT 4
No Connect 48 SEP DATA
No Connect 50 SEP CLOCK
Notes:
1. geEc'and drivel must be modified internally to provide READY output on pin 4. See Section 7.5 (Radial Ready) in SA800
manual.

2. Disk Change output must be enabled within the drive. See Section 7.10 (Disk Change) in SA800 OEM manual.

3. Cross-connect matrices must be wired to provide LOAD HEAD signal on pin 17. See table 2-7 and table 2-8 for wiring
information.

4. Optional internal drive modification. See Section 7.3 (Select Drive and Enable Stepper Motor Without Loading Head) in
SA800 OEM manual.
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Table 2-19. Shugart SA850 Drive Cabling

iSBC 204 INTERFACE SHUGART SA850 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 No Connect
LOW CURRENT 5 No Connect
COUNT/OP! 11 12' DISK CHANGE
INDEX 19 20 INDEX
READY 0 21 22 READY
SELECTO 25 262 DRIVE SELECT 1
SELECT1 27 282 DRIVE SELECT 2
DIREC 33 34 DIRECTION SELECT
SEEK/STEP 35 36 STEP
WR DATA 37 38 WRITE DATA
WR ENABLE 39 40 WRITE GATE
TRKO Ll 42 TRACK 00
WR PROTECT 43 44 WRITE PROTECT
UNSEP DATA 45 46 READ DATA
LOAD HEAD 173 18* HEAD LOAD
FAULT No Connect
FAULT RESET/OPO No Connect :
No Connect 108 TWO SIDED
No Connect 14 SIDE SELECT
No Connect 16 IN USE
No Connect 30 DRIVE SELECT 3
No Gonnect 32 i DRIVE SELECT 4
Notes:
1. Disk Change output must be enabled within the drive. See Section 7.10 (Disk Change). in SA850 OEM manual.
2. Drive Select signals used to select side. See Section 7.12 (Side Selection Using Drive Select) in SA850 QOEM manual.
3. Cross-connect matrices must be wired to provide LOAD HEAD signal on pin 17. See table 2-7 and table 2-8 for wiring
information.
4. Optional internal drive modification. See Section 7.3 (Select Drive and Enable Stepper Motor Without Loading Heads) in
SA850 OEM manual.
5. TWO.SIDED signal can be used in place of DISK CHANGE by connecting input of 28 to output of DC on drive pc board.
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Table 2-20. Memorex 550 Drive Cabling

iSBC 204 INTERFACE MEMOREX 550 DRIVE
SIGNAL NAME J1/7J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 Y -READY
LOW CURRENT 5 No Connect
COUNT/OPI 11 12 -DISC CHANGE
INDEX 19 20 -INDEX
READY 0 21 22 -READY
SELECT0 25 26 -DRIVE SELECT 1
SELECT 1 27 28 -DRIVE SELECT 2
DIREC 33 34 DIRECTION
SEEK/STEP 35 36 -STEP
WR DATA 37 38 -WRITE DATA
WR ENABLE 39 40 -WRITE GATE
TRKO 41 42 -TRACK 00
WR PROTECT 43 44 -WRITE PROTECT (OPTIONAL)
UNSEP DATA 45 ' 46 -READ DATA COMPOSITE
LOAD HEAD 172 [ 18° -HEAD LOAD
FAULT No Connect
FAULT RESET/OPO No €onnect
No Connéct | 16 <IN USE
No Connect 24 -SECTOR
No Connect 30 -DRIVE SELECT 3
No Gonnect 32 -DRIVE SELECT 4
No Connect , 48 -SEPARATED DATA
No Connect ‘ 50 -SEPARATED CLOCK

Notes:
1. Second drive must be modified internally to provide ~-READY outptit on pin 4. See “Radial Ready Line Option”
description in drive documentation.

2. Cross-connect matrices must be wired to provide LOAD HEAD signal on pin 17. See table 2-7 and table 2-8 for wiring
information.

3. Opticnal internal drive modification. See “Select Drive Without Loading Head Option” description in drive
documentation.
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Table 2-21. Memorex 552 Drive Cabling
iSBC 204 INTERFACE MEMOREX 552 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 4 -READY
LOW CURRENT 5 No Connect
COUNT/OPI 1 12 -DISC CHANGE
INDEX 19 20 -INDEX
READY 0 21 22 -READY
SELECTO 25 26 -DRIVE SELECT 1
SELECT1 27 28 -DRIVE SELECT 2
DIREC 33 34 DIRECTION
SEEK/STEP 35 36 -STEP
WR DATA 37 38 -WRITE DATA
WR ENABLE 39 40 -WRITE GATE
TRKO 41 42 -TRACK 00
WR PROTECT 43 44 -WRITE PROTECT (OPTIONAL)
UNSEP DATA 45 46 ~-READ DATA COMPOSITE
LOAD HEAD No Connect
FAULT No Connect
FAULT RESET/OPO No Connect
Table 2-22. CDC 9404 Drive Cabling
iSBC 204 INTERFACE CDC 9404 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 30 UNIT 2 READY
LOW CURRENT 5 10 LOW WRITE CURRENT
COUNT/OPI 11 No Connect
INDEX 19 8 INDEX
READY 0 21 28 UNIT READY 1
SELECTO 25 20 UNIT SELECT 1
SELECT 1 27 22 UNIT SELECT 2
DIREC 33 14 DIRECTION
SEEK/STEP 35 12 STEP
WR DATA 37 18 WRITE DATA
WR ENABLE 39 16 WRITE ENABLE
TRKO Y] 6 TRACK 00
WR PROTECT 43 36 " WRITE PROTECT
UNSEP DATA 45 2 READ DATA/CLOCK COMPOSITE
LOAD HEAD n' 4 HEAD LOAD
FAULT n' 44 WRITE FAULT
FAULT RESET/OPO n' 46 WRITE FAULT RESET
No Connect 24 UNIT SELECT 3
No Connect 26 UNIT SELECT 4
No Connect 32 UNIT READY 3
No Connect 34 UNIT READY 4
No Connect 38 READ DATA SEPARATED
No Connect 42 READ CLOCK SEPARATED
Notes:
1. Interface pin number selection determined by cross-connect matrices (see Section 2-14).
2. Not directly compatible with flat cable.
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Table 2-23. Pertec FD200 Drive Cabling

Preparation for Use

iSBC 204 INTERFACE PERTEC FD200 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 No Connect
LOW CURRENT 5 No Connect
COUNT/OPI ik No Connect
INDEX 19 8 INDEX
READY 0 21 No Connect
SELECTO 25 10 SELECTO
SELECT 1 27 12 SELECT 2
DIREC 33 18 DIRECTION
SEEK/STEP 35 20 STEP
WR DATA 37 22 WRITE DATA
WR ENABLE 39 24 WRITE ENABLE
TRKO Lyl 26 TRACK 00
WR PROTECT 43 28 WRITE PROTECT
UNSEP DATA 45 30 READ DATA
LOAD HEAD No Connect
FAULT No Connect
FAULT RESET/OPO n? 16 DRIVE-MOTOR ENABLE
No Connect 14 SELECT1
Notes:
1. Pin must be grounded on interface board (see Section 2-18).
2. Interface connector pin number determined by cross-connect matrices (see Section 2-14).
3. For flat cable compatibility, jumper pins 4 and 8 of J1 on FD200.
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Table 2-24. GSI-110 Drive Cabling

iSBC 204 INTERFACE GSI-110 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J3 PIN NUMBER SIGNAL NAME
READY 1 3 4 READY/
LOW CURRENT 5 6? Lo/
COUNT/OPI 1 No Connect
INDEX 19 20 INDEX/
READY 0 21 22 READY/
SELECTO 25 26 SELECTO0/
SELECT1 27 28 SELECT 1/
DIREC 33 34 STEPIN/
SEEK/STEP 35 36 STEP/
WR DATA 37 38 WRT DATA/
WR ENABLE 39 40 WRITE/
TRKO 4 42 TRACK 00/
WR PROTECT 43 44 WRT PROTECT/
UNSEP DATA 45 46 RAW DATA/
LOAD HEAD 173 18 HDLD/
FAULT No Connect
FAULT RESET/OPO No Connect
No Connect 2 IN USE/
No Connect 144 ERASE/
No Connect 24 SECTOR/
No Connect 30 SELECT 2/
No Connect 32 SELECT 3/
No Connect 48 SEP DATA/
No Connect 50 SEP CLK/
Notes:
1. Second drive must be modified internally to provide READY/ output on pin 4. See “Daisy-Chain Radial” description in
Volume 2 Technical Manual.
2. For flat cable pin-to-pin compatibility, LO I/ output must be moved on all drives to pin 6 by cutting the etched circuit
jumper between pads 16 and installing a jumper from pad 6 to the input side of pad 16.
3. Cross-connect matrices must be wired to provide LOAD HEAD signal to pin 17. See table 2-7 and table 2-8 for wiring
information.
4. Auto Erase option must be installed in all drives.
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Table 2-25. Wangco MOD 82 Drive Cabling

iSBC 204 INTERFACE WANGCO MOD 82 DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3! No Connect
LOW CURRENT 5 No Connect
COUNT/OPI 11 No Connect
INDEX 19 8 INDEX/SECTOR
READY 0 211 No Connect
SELECTO 25 10 DRIVE SELECT 1
SELECT 1 27 12 DRIVE SELECT 2
DIREC 33 18 DIRECTION SELECT
SEEK/STEP 35 20 STEP
WR DATA 37 22 WRITE DATA
WR ENABLE 39 24 WRITE GATE
TRKO 41 26 TRACK 00
WR PROTECT 43 28 WRITE PROTECT
UNSEP DATA 45 30 READ DATA
LOAD HEAD n? 43 HEAD LOAD
FAULT No Connect
FAULT RESET/OPO n? 16 MOTOR ON
No Connect 14 DRIVE SELECT 3
Notes:
1. Pin must be grounded on interface board (see Section 2-18).
2. Interface connector pin number determined by cross-connect matrices (see Section 2-14).
3. Optional internal drive modification. See “Head Load” in drive documentation. (Note that jumper is added from FtoHto
direct input to pin 4.)
4. For flat cable compatibility, jumper pins 4 and 8 of J1 on MOD 82.
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Table 2-26. Wangco MOD 76S Drive Cabling

ISBC 204 INTERFACE WANGCO MOD 76S DRIVE
SIGNAL NAME J1/J2 PIN NUMBER J1 PIN NUMBER SIGNAL NAME
READY 1 3 4 READY
LOW CURRENT 5 No Connect
COUNT/OPI 1
INDEX 19 20 INDEX
READY 0 21 22 READY
SELECTO 25 26 DRIVE SELECT 1
SELECT1 27 28 DRIVE SELECT 2
DIREC 33 34 DIRECTION SELECT
SEEK/STEP 35 36 STEP
WR DATA 37 38 WRITE DATA
WR ENABLE 39 40 WRITE GATE
TRKO 41 42 TRACK 00
WR PROTECT 43 44 WRITE PROTECT (OPTIONAL)
UNSEP DATA 45 46 READ DATA
LOAD HEAD 172 18° HEAD LOAD
FAULT No Connect
FAULT RESET/OPO No Connect
No Connect 30 DRIVE SELECT 3
No Connect 32 DRIVE SELECT 4
No Connect 48 SEP DATA
No Connect 50 SEP CLOCK
Notes:
1. Second drive must be modified internally to provide READY output on pin 4. See “Radial Ready” description in drive
interface specification.
2. Cross-connect matrices must be wired to provide LOAD HEAD signal on pin 17. See table 2-7 and table 2-8 for wiring
information.
3. Optional internal drive modification. See “Select Drive Without Loading Head” description in drive interface
specification.
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PROGRAMMING CONVENTION

CHAPTER 3

3-1. INTRODUCTION

This chapter describes the diskette data track
formats and the I/O port commands which are
executed by the CPU to select and convey informa-
tion to and from the interface’s flexible disk
controller (FDC) and DMA controller (DMAC)
circuits. In addition, the individual FDC commands
which control all diskette operations in the transfer
of the data to and from the drive are covered.
Individual flow charts and programming examples
depicting the various diskette operations are also
shown.

All diskette operations are defined and initiated by
the CPU through the execution of a series of I/0 port
commands. The I/0 port commands send the
starting memory address of the buffer and the type of
transfer (read or write) to the DMAC. All other
information, about the disk operation, is sent via I/0
port commands to the FDC. Once all information
has been received, the interface completes the
specified operation without further intervention
from the CPU. The CPU can either interrogate or
“poll” the interface to determine when an operation
is complete or, when an operation is completed, the
interface can notify the CPU through its interrupt
facility. When an operation has been completed, the
CPU must interrogate the interface through the I/0
port commands to determine the outcome of the
operation.

Figure 3-1a shows the relationship of the FDC and
DMAC circuits during a DMA data transfer (master
mode). Figure 3-1b shows the relationship of the
FDC and DMAC circuits during I/0 operations
(slave mode) e.g. loading FDC commands.

To initiate a disc operation, several I/0 port
commands are prepared and executed by the
CPU. These commands define the operation to be
performed, provide all supplementary information
(parameters) required to perform the operation and,
if a transfer of data to or from a diskette is required,
define the direction of the data transfer and the
starting memory location of the first data byte to be
transferred.

3-2. DISKETTE ORGANIZATION

The interface is compatible with two physical sizes of
diskettes; a single- or double-sided, standard-sized

diskette which consists of 77 tracks, and a single-
sided, mini-sized diskette which typically consists of
35 tracks. Two of the available tracks, are generally
reserved as alternates. The tracks are numbered
sequentially (beginning at the outermost track) from
00-76 (standard) or from 0034 (mini). Each track,in
turn, is divided into sections or sectors. The number
of sectors on each track and the number of bytes per
sector are program-selectable (soft sectored) and are
established when the track is formatted.

All tracks on the diskette are referenced to a physical
index mark (a small hole in the diskette). Each time
the hole passes the photo detector cell (one revolution
of the diskette), an index pulse is generated to
indicate the logical beginning of the track. This
index pulse is also used in track formatting
operations to initiate the operation.

The iSBC 204 interface supports the IBM 3740 format
of 26, 15, or 8 sectors per track with, respectively, 128,
256, or 512 data bytes per sector (standard-sized
diskette) and additionally coffers the sector formats
for both the standard-sized and mini-sized diskettes
listed in table 3-1.

Data and clock bits are written on the diskette using
a double frequency recording technique. This allows
a data bit to be inserted between two adjacent clock
bits. (The presence of a data bit represents a binary
one while the absence of a data bit represents a
binary zero.) The two adjacent clock bits are referred
to as a bit cell and except for unique field identifiers,
all clock bits written on the diskette are binary
ones. As shown in figure 3-2, eight consecutive bit
cells comprise a byte of data with bit cell 0
representing the most significant bit (MSB).

A sector is further divided into two fields; an ID field
and a Data field. In addition to the specified number
of data bytes, each sector contains address, control,
and error checking information. Figures 3-3 and 3-4
depict the IBM compatible standard-sized and mini-
sized diskette track formats respectively.

Unique address marks (8-bit data patterns with
clock bits intentionally omitted) are used to identify
the beginning of each ID and data field and, on the
standard diskette, the location of the index mark.
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FLEXIBLE DISK

MULTIBUS
INTERFACE

REQUEST & ACKNOWLEDGE
SIGNALS

DIRECT MEMORY

|

|

ACCESS CONTROLLER |
(DM

I

I

|
|
l CONTROLLER < >
| (FDC) AC)
|
L o _NTERPACE_ _ _ _ _ _ _ _
DATA
DISKETTE
DRIVE
b.
MULTIBUS
INTERFACE
COMMANDS, DIRECTION OF TRANSFER
PARAMETERS, (READ OR WRITE)
DRIVE CHAR, STARTING MEMORY BUFFER ADDRESS
r——— - - _—_————— — = = - = = — = hl
| |
l 1
FLEXIBLE DISK DIRECT MEMORY
| CONTROLLER ACCESS CONTROLLER |
| (FDC) (DMAC) |
| |
Lo — _ __INTERFACE
DISKETTE
DRIVE
Figure 3-1. Relationship of FDC and DMAC Circuits
c D € D C [ c D C c D C c D ¢
BIT BIT BIT BIT BIT BIT BIT BIT BIT
<ot Lo cELL 1 CELL 2™ | CELL 3™ CELL 4> | CELL 57| GELL 6™ ™ CELL7 > | CELL8 ™
MSB LsSB
- BYTE:
DATA BYTE
(CA1e) 1 1 0 [ 1 ] 1 0

Figure 3-2. Data Byte
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\ LAST SECTOR GAP IRDEX SECTOR 1 SECTOR 2 SECTOR 3 (
— —— - — - <
//,_//’/_,-/ //’, /// \\
T - . \
L ——-"///’(’ //’( // \ /
3 POST POST
sgcronf ip | WDEX | QUREKS oSk (SSTOR LS’ cecnon | BRTR [sETOR|TRRI | ceerons | BATA [secyon OEID
el | ©@aPa [ S5 [ mark | SAP |0 FiELD| SAF, (AP, [oFiewof SEP (&P, |oFiewo] ST,
7/ l 7
INDEX / ] I
DETECTED
e [ 006 | [ e |l N nexer | e
&m GBYTES 3 m) TEVTES WBVTES GBYTES T1BYTES GBYTES
il | nsanusenomaavres | gae, | g, qpless | abiacts | agatss| ssaon | seczon | geac, | ne,
BYTE1 BYTE2 BYTE3 BYTE4 ES BYTE6 BYTE7
NUMBER OF BYTES
NUMBER OF
GAP 1 GAP2 GAP 3 GAPS5
OF SECTORS ID FIELD DATAFIELD r | GAP4
*ONES | SYNC | ONES | SYNC *ONES | SYNC *ONES | SYNC
26 26 6 7 11 6 131 27 6 275 40 6
15 26 6 7 il 6 259 48 6 129 40 6
8 26 6 7 1 6 515 920 6 146 40 6
4 26 6 7 11 6 1027 224 6 236 40 6
2 26 6 7 " 6 2051 | 255 6 719 40 6
1 26 6 7 11 6 4099 0 0 1007 40 6
* Program Specified 5208 Bytes Per Track

Figure 3-3. Standard Diskette Track Format
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S LAST SECTOR SECTOR 2 SECTOR 3 S
// \
P e P \
-7 — - :/,-- - \\
p - - vd
LAST POST POSTID POST POSTID POST POSTID
sector| FINAL | \nDEx [SECTOR| figLD SECTOR 1 DATA |SECTOR| FiE(D SECTOR 2 DATA |SECTCR| FiELD
DATA | GAP 1| GAP 1 GAP DATA FIELD FIELD 2 GAP DATA FIELD FIELD AP
FIELD | ) | AP 1) ['DFIELD| (GAP 2) (GAP 3) |IDFIELD] (GAP 2) (GAP 3) |'C FIELD| (GaP2)

;rgs%g/ — = I

HEX FF

SYNC i SYNC SYNC
(HEX00) HEXFF 1 (HEX0D) HEXFF (HEX00)
TGBYTES (TYPICAL) 6 BYTES TIBVIES  GBYIES NBYIES BBYTES

J

] TRack | Heap | sectom | secTor | CRC CRC CRC CAC
ADDRESS | ADDAESS | ADDRESS | ADDRESS | LENGTH | BVTE1 | BYVTEZ AQDRESS|  128x2"USERDATABYTES 1§ pyTgy | s¥iE2

BYTE1 BYTE2 BYTE3 BYTE4 BYTES BYTES BYTE7

NUMBER OF BYTES
NUMBER
GAP1 GAP 2 GAP3
OF SECTORS iD FIELD DATAFIELD GAP 4
*ONES| SYNC ONES | SYNC *ONES | SYNC
18 16 6 7 11 6 131 11 6 24
10 16 6 7 11 6 259 21 6 30
5 16 6 7 11 8 515 74 6 88
2 16 6 7 1 6 1027 255 6 740
1 16 6 7 " 6 2051 0 0 1028
* Program Specified 3125 Bytes Per Track
Figure 3-4. Mini Diskette Track Format
Table 3-1. Sector Formats ones bytes is generally set for 40 IBM compati-
bility). The pre-index gap is written only when the
MAXIMUM NUMBER OF track is formatted.
DATA BYTES SECTORS PER TRACK i
PER SECTOR e Index Address Mark. The index address mark
s;gig#?g Dlsh'r‘:g':TE consists of a clock byte of D7:s and a data byte of
FCi. On a standard diskette, one index address
128 2 18 mark is written on each track when the track is
256 15 10 formatted (the mini diskette does not use an index
512 8 5 address mark).
1024 4 2
2048 2 1 ® Post Index Gap. The post index gap (gap 1)
4096 1 (Not Available) consists of a program-selectable number of bytes
of ones followed by six bytes of zeros. With the
standard diskette, 26 bytes of ones are generally
e PreIndex Gap. The pre-index gap (gap 5) is used specified (IBM compatibility) while with the mini
only with standard diskettes and consists of a diskette, 16 bytes of ones are typical. The six zero
program-selectable number of bytes of ones bytes are used during subsequent read or write
followed by six bytes of zeros. The number of all- operations to synchronize the data separation
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logic with the data to be read from the ID
field. The post index gap is written only when the
track is formatted.

e Sector n ID Field. The sector n ID field consists of
seven bytes and is written only when the track is
formatted. The first byte is the ID address mark
consisting of a clock byte of C7:s and a data byte
FE... The second, third, and fourth bytes are the
track, head, and sector address, respectively, and
the 5th byte is the sector length. The last two
bytes are the 16-bit CRC (cyclic redundancy
check) character for the sector n ID field. The ID
address mark is supplied by the FDC. The track,
head, sector address, and the sector length are
supplied to the FDC by the program. The CRC
character is derived, by the FDC, from the data in
the first 5 bytes.

e Post ID Field Gap. The post ID field gap (gap 2)is
identical for both the standard and mini diskette
formats and consists of 17 bytes (fixed). The first
11 bytes are all-one bytes and thelast bytes are all
-zero bytes. Gap 2 is written initially when the
track is formatted. During subsequent write
operations, the drives write circuitry is enabled at
byte 12 and the six bytes of zero are written each
time the sector is updated (write operation).
During subsequent read operations, the last six
bytes are used to synchronize the data separation
logic with the incoming data field.

o Sector n Data Field. The length (number of data
bytes) of the data field is determined by the
program when the track is formatted. The first
byte of the data field is the data address mark
which consists of a clock byte of C7;s and a data
byte of FBi. When a sector is to be deleted (i.e.,
bad spot on the diskette), a deleted sector address
mark (clock byte C7:s, data byte F8:¢) is written in
place of the data address mark. Thelasttwobytes
of the data field comprise the CRC character.

e Post Data Field Gap. The post data field gap (gap
3) is written when the track is formatted and
separates the preceding data field from the next
physical ID field on the track. Note that a post
data field gap is not written following the last
physical sector on a track. The gap itself consists
of a program-selectable number of all-one bytes
followed by six all-zero bytes. Following a sector
update (write), operation, the drives write logic is
disabled during the first-all ones byte.

e Final Gap. The final gap (gap 4) is written when
the track is formatted and consists of all-one bytes
extending from the last physical data field on the
track to the physical index mark. The length of

Programming Convention

the gap is dependent on both the number of bytes
per sector specified and the lengths of the
program-selectable gaps specified.

3-3. /0 PORT COMMANDS

CPU communications with the interface is accom-
plished through a 4-bit I/0 port address block as
defined by the four least significant bits of the I/O
address (ADR0/-ADR3/). The location of this block
is determined by the interfaces I/0 base address,
which is selectable by the user, through a switch on
the interface board. The switch value selected
corresponds to the eight most significant I/0
address bits (ADR4/-ADRE/).

The resident program executes an I/0 port read or
write instruction at one of the locations within the
1/0 port address block to transfer information either
to or from the interface. Table 3-2 defines the
interface commands associated with each 1/0 port
address within the block. Note that each command
execution transfers one byte of data and that the
commands required column refers to the number of
times the command must be executed to transfer all
associated command data. The application and
format of each of the interface’s I/0 port commands
are described in the following paragraphs.

3-4. WRITE FDC COMMAND REGISTER

The write FDC command register command loads
(writes) a one byte command into the FDC’s
command register. (See Sections 3-15 to 3-36 for
individual command descriptions.)

System address bus:
I/0 BASE address + 0 (I/0 Write)

System data bus:

D7 Dg Ds Dg D3 Dp Dy Dg

SURFI\CE/DRIVE—T T——OP CODE

3-5. READ FDC STATUS REGISTER

The Read FDC Status Register command reads the
contents of the FDC’s Status Register.

System address bus:
1/0 BASE address + 0 (I/0 Read)

3-5
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Table 3-2. I/0 Port Interface Commands

ADRO/ ADRa COMMAND FUNCTION COMMANDS
0 Write FDC command register or read FDC status register 1
1 Write FDC parameter register or read FDC result register *
2 Reset FDC (write) 2
3 Not Used -
4 Read or write DMAC starting memory address register 2
5 Read or write DMAC control register 2
6 Not Used —
7 Not Used —
8 Write DMAC mode set register 1
9 Select FDC (write) 1
A Write DMAC 1/0O base memory address register 2
B Not Used —
C Not Used —
D Not Used —
E Not Used —
F Reset interface (write) 1

*The read FDC result register command requires one data byte. The number of data bytes required with the write

FDC parameter register command is dependent on the FDC command specified.

System data buS'

D7 Dg Ds Dg D3 D Dy Dg

HNEEEEEE

A 3
(R —
COMMAND ausv T— RESERVED
L NON-DMA
REGISTERF oLL DATA REQUEST
PARAMETER INTERRUPT
REGISTER FULL REQUEST

RESU
REGISTER FULL

Bit 7: Command Busy. Set (logical 1) when a
command byte is written to the command register
and remains set until command processing is
completed. Note that the FDC processes one
command at a time.

Bit 6: Command Register Full. Set when a com-
mand byte is written to the command register, and
cleared (logical zero) when the FDC begins command
processing.

Bit 5: Parameter Register Full. Set when a para-
meter byte is written to the parameter register, and
cleared when the parameter is accepted.

Bit 4: Result Register Full. Set when a result byte is
present in the result register and cleared when the
result byte is read by the CPU. Note that the data
contained in the result register is valid only after

3-6

command processing has been completed (when the
command busy bit is clear). Reading the result
register while a command is being processed,
provides invalid data.

Bit 3: Interrupt Request. Reflects the state of the
FDC INT Pin. It is set when the FDC requests
attention as aresult of the completion of an operation
or the failure to complete an intended operation.
This bit is cleared by a read result register I/0 port
command.

Bit 2: Non-DMA Data Request. This mode is not
supported by the iSBC 204 interface.

Bits 1, 0: Not used.

3-6. WRITE FDC PARAMETER REGISTER

The write FDC parameter register comrnand writes a
one byte parameter to the FDC’s parameter register.
The number of parameter bytes required is depend-
ent upon the individual commar.? and varies in
number from 0 to 5 (refer to the individual FDC
command descriptions for the number of parameters
required in the parameter byte formats).

System address bus:
1/0 BASE address + 1 (I/0O Write)
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System address bus Bits 2, 1: Completion Code. This field provides more
detailed information regarding the completion type.

D7 Dg Ds Dg D3 D D¢y Dg

I | | l I I l I l COMPLETION | COMPLETION
- TYPE CODE
v DEFINITION
T BIT4 | BIT3 BIT 2 BIT 1
PARAMETER DATA 0 0 0 0 Successful Completion
or Scan Not Found 3
0 0 0 1 Scan Comparison Found NOQMA'(
0 0 1 0 Scan Range Found
~0 0 1 1 Not Used
0 1 0 0 | Clock Error
3-7. READ FDC RESULT REGISTER O 0 | 1 |lateDMA ”STE;Q
) 0 1 1 0 ID Field CRC Error EQR-O
Following an interrupt, the result register contains 0 A 1 1 | DataField CRC Error
the result byte described following this paragraph. 1 0 9 0 | Drive Not Ready OPERATY/.
When the read FDC result register command is ! 0 0 1. |Write Protect (NTERUEY]
issued following aread special register or aread drive 1 0 1 0 | Track00NotFound
status FDC command, the result register contains : ! 0 1 1 | Write Fault
the result byte described in Sections 3-28 and 3-29. 1 1 0 0 | Sector NotFound Coopa mAAMD
1 1 0 1 Not Used DR
1 1 1 0 Not Used o‘l we
(o) se
System address bus: 1 1 1 1 Not Used RAROA
170 BASE address + 1 (I/0 Read)
System data bus: Bit 0: Not used. (Zero returned.)
D; Dg Ds Dy Dz Dz Dy Do Table 3-3 explains each individual completion code.
Lefel T LT Tel
— | ———— L Three points should be noted regarding the structure
zeno RETURNED— 1 [ ZERO RETURNED of the Result byte.
DELETED :
DATA FOUND'
COMPLETION CODE

COMPLETION TYPE

1. An all zeroresult byteindicates that the specified
operation was completed without error. This
fact simplifies user programming by allowing a

Bits 7, 6: Not used. (Zero returned.) branch on zero result

2. The encoding of the completion type field allows}
software to readily distinguish between possible °
recoverable errors and fatal (non-recoverable) .

Bit 5: Deleted Data Found. Set when a deleted data
address mark is encountered during a diskette read

operation. errors. For example, the individual completion .
code errors defined under completion type 01 are » _ i .=,
all considered recoverable. Whenever a com- }
Bit 4, 3: Completion Type. This field provides pletion type 01 result is encountered, the
general information regarding the outcome of an program can retry the operation, without having
operation. to know the specific nature (completion code) of
the error.
BIT INTERPRETATION 3. Thebit positi.ons allocated to the f:omp!etion.type
4 3 and completion code, by not using bit position
zero, allow two-byte addressing for a users error
0 0 Normal Completion address table in memory. The result byte then
0 1 System Error can be used as a table offset to point to the first
1 0 Operator Intervention byte of the address of the corresponding error
1 1 Command/Drive Error message or error handling routine in the table.

3-7
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Table 3-3. Completion Code Interpretation

DEFINITION

INTERPRETATION

Successful Completion or Scan Not Found

Scan Comparison Found

Scan Range Found

Clock Error

Late DMA

ID Field CRC Error

Data Field CRC Error

Drive Not Ready

Write Protect

Track 00 Not Found

Write Fault

Sector Not Found

The diskette operation specified was coAmp|eted without error or the
data pattern specified with the scan command was not found on the
track addressed.

The data pattern specified with the scan command was found on the
track addressed.

Depending on the scan type specified, a data pattern either equal to
or greater than the data pattern specified or equal to or less than the
data pattern specified was found on the track addressed. (Note that
with these scan types, if the data pattern specified equals a pattern
on the track, the scan comparison found completion code is return-
ed.)

During a diskette read operation, a clock bit was missing (dropped).
Note that this function is disabled when reading any of the ID address
marks (which contain missing clock pulses). If this error occurs, the
operation is terminated immediately and an interrupt is generated.

During either a diskette read or write operation, the data channel did
not respond within the allotted time intervai to prevent data from be-
ing overwritten. This error immediately terminates the operation and
generates an interrupt.

The CRC word (two bytes) derived from the data read in ar ID field did
not match the CRC word written in the 1D field when the track was for-
matted. If this error occurs, the associated diskette ope'r‘ation is
prevented and no data is transferred. o

During.a diskette read operation, the CRC word derived-from the data
field read did not match the data field CRC word previously written. If
this error occurs, the data read from the sector should be considered
invalid.

The drive addressed was not ready. This indication is caused by any
of the following conditions:

1. Drive not powered up

2. Diskette not loaded

3. Non-existent drive addressed

4. Drive went not ready during an operation
Note that this bit is cleared only through an FDC read drive status
command (see Section 3-28).

A diskette write operation was specified on a write protected
diskette. The intended write operation is prevented and no data is
written on the diskette.

During a seek to track 00 operation, the drive failed to provide a track
00 indicétion after being stepped 255 times.

This error is dependent on the type of drive supported and indicates that
the fault input to the FDC has been activated by the drive.

_Either the sector addressed could not be found within one complete

revolution of the diskette (two index marks encountered) or the track
address specified did not match the track address contained in the ID
field. Note that when the track address specified and the track ad-
dress read do not match, the FDC automatically increments its track
address register (stepping the drive to the next track) and again com-
pares the track addresses. If the track addresses still do not match,

the track address register is incremented a second time and another * '

comparison is made before the sector not found bit is set.
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3-8. WRITE FDC RESET REGISTER

The write FDC reset register command writes a data
byte to the FDC’s reset register. Two bytes are
required to initiate an FDC reset. The first byte must
contain a one in the lower order bit position (all other
bits must be zero), and the second byte must be all
zeros.

System address bus:
1/0 BASE address + 2 (I/0 Write).

System data bus:

Dy Dg Ds Dg D3 D2 Dq Dg
1STBYT|EIOIOIOIOI0]010I1I

| g
v

-ZEROIES——T

Dy Dg Ds Dg D3 Dz Dq Dg

2NDBYTEr0I0l0l0Iolololol

[ '
ALL ZEROES—T

The reset FDC command performs the following
functions:

“ONE" BIT

1. Any command in progress is terminated imme-
diately, and the command and parameter
registers are cleared. o

2. All drive control signals are inactivated causing
the drivetounload thehead and idle at its current
track location.

3. The status and result registers are cleared.
4. The mode register is set to COy.

NOTE

This places the FDC in the DMA Mode with a
double actuator drive.

5. The FDC enters an idle state awaiting subse-
quent command entry.

The reset FDC command does not affect drive
characteristics established with the FDC specify
command or the contents of the FDC’s bad track and
current track registers.

Note that the interface can include’(optional) a
second FDC circuit. The two circuits are uniquely
selectable through the select FDC I/0 port command
(see Section 3-13). A reset FDC command only
affects the FDC circuit currently selected. .

Tas O PERATION MusT BEe N{Iwe
toRk 10 ok MoRE ¥AT| CHP
Clocje. Cyceles.
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3-9. READ OR WRITE DMAC STARTING
MEMORY ADDRESS REGISTER (16-
BIT MEMORY ADDRESS)

The write DMAC starting memory address register
command is used prior to initiating a diskette read or
write operation to specify the starting memory
address of the first data byte to be transferred to or
from the diskette. It is also used with the scan
operation to specify the starting memory address of
the scan data pattern.

The read DMAC starting memory address register
command is used following a diskette read or write
operation to determine the last memory address
accessed.

Two commands are required to completely read or
write the DMAC’s starting memory address register.
The first command accesses the register’s low-order
byte and the second command accesses the register’s

high-order byte.

The DMA circuit contains a first/last flip-flop which
toggles at the completion of each register write or
read operation. The first/last flip-flop determines
whether the upper or lower byte of the registeris to be
accessed. The first/last flip-flop is reset by the
RESET input and whenever the mode set register is
loaded. To maintain proper synchronization when
accessing the registers, all register command
operations should occur in pairs, with the lower byte
of the register always being accessed first.

NOTE
In systems utilizing an interrupt structure,
interrupts should be disabled prior to any
paired programmmg .operations to prevent
an interrupt from splitting them, The result
". of such a split would leave the first/ last flip-
'+ flop in- the wrong state

System address bus: -
170 BASE address + 4 (I/O Read or1/0 Write).

System data bus: Q" '; '

LOW-ORDER MEMORY ADDRESS
D7 Dg [)5 Dg D3 D Dy Dg
, 2ND BYTE [A15IA14|A13]A12| A11P‘1o[ A9 ] Ag I

N i - ,
—_

. v - i : :
HIGH-ORDER MEMORY ADDRESS— ——T

S
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3-10. WRITE DMAC STARTING MEMORY
ADDRESS REGISTER (20-BIT
MEMORY ADDRESS)

The iSBC 204 interface is capable of supporting
Intel’s 20-bit (1 megabyte) memory addressing
architecture. This expanded address capability is
realized by specifying a 16-bit base or segment
address value which is then added to each normal
16-bit memory or offset address value. The segment’
and offset address values are displaced from one
another by four bits and are added together as shown
in figure 3-5. Four commands are required to
completely read or write the DMAC starting memory
address register when 20-bit addressing isused. The

}

iSBC 204

System address bus:
1/0 BASE address + A (I/0 Write)

System data bus:
D; Dg D5 Dg Dy Da Dy Dg
1STBYTE[A7I As|A5 [A4 I Aq | Az]‘H IAol

—

-

LOW-ORDER SEGMENT ADDRESS -———T

D7 Dg Ds Dg D3 Dz D4 Do
2ND BVTEE'SIA“‘IA“‘JA‘?IA"IA‘°l Ag l“a]

first command loads the low-order offset address byte A, #ﬁ'.s -

into the register, and the second command loads the
high-order offset address byte. The third command
loads the low-order segment address byte into the
register, and the fourth command loads the high
order segment address byte.

SEGMENT VALUE (16 BITS)
F E 0 0

A19 A4

OFFSET VALUE (16 BITS)

+ 1 0 7 A

A15 A0

20-BIT PHYSICAL ADDRESS

F F 0 7 A

A19 A

Figure 3-5. Segment-Offset Addition

System address bus:
170 BASE address + 4 (I/0O Read or 1/0 Write)

System data bus:
Dy Dg Dg Dg D3 Dz Dy Dg
1stevTe| A7 | A | As [ag [ag ] a2 a4 & |

. -
v

LOW-DRDER OFFSET ADDRESS -———T

Dy Dg Ds Dg D3 Do Dy Dg

2ND BYTEI“15|“14I“13]“12IAn]“uﬂ Ag l “BJ

J

-

HIGH-ORDER OFFSET ADDRESS —-———I

3-10

HIGH-ORDER SEGMENT ADDRESS ———J

The displacement and addition of the segment and
offset values are handled automatically by the
interface.

3-11. READ OR WRITE DMAC CONTROL
REGISTER

The write DMAC control register command is used to
specify the DMA transfer mode (Read, Write, or
Verify) for the intended diskette operation. This
command is also used to load the scan pattern byte
length (key length) into the registers terminal count
field when using the DMAC’s auto-load mode in
conjunction with the FDC’s scan command.

The read DMAC control register command is used to
access the DMAC’s terminal count register. Gen-
erally, this command is used to verify that the DMA
transfer mode has been loaded correctly into the high-
order byte of the register and, when using the auto-
load mode, to verify the proper key length has been
loaded into the terminal count field.

For routine (non-scan) data transfers between the
diskette and memory, the terminal count field is not
required (the number of data bytes to be transferred is
programmed-selectable through the FDC). Two
commands, however, must be issued to properly
condition internal logic within the DMAC so that the
second data byte (specifying the DMA transfer mode)
is loaded into (or read from) the control register’s
high-order byte.

Note that the terminal count field can be used with
routine data transfers and acts as a safeguard to
prevent possible over-writing of dedicated memory in
the event the FDC malfunctions. When using the
terminal count field with routine transfers, the
binary value loaded must be one less than the sector
byte length.
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System address bus:
170 BASE address + 5 (I/0 Read or I/0O Write)

System data bus:

Dy Dg Ds Dg D3 Dy Dy Dg
1STBYTE Ic,lcslcslc4l03|02|c1]c0I

LOW-ORDER TERMINAL COUNT——T

- Bits 7-0: Low-Order Terminal Count. Used with the
auto-load mode to specify the low order eight bits of
the terminal count field.

Dy Dg Ds Ds D3 Dy Dy Dg
2NDBVTE| | Ic,alculcﬂlcml cglcal

[ S —

DMA TRANSFER MODE —T

HIGH-ORDER TERMINAL COUNT
Bits 7, 6: DMA Transfer Mode. Specifies the DMA
transfer mode as follows:

BIT | DMA TRANSFER
6 MODE

ASSOCIATED FDC
COMMANDS

7

0| 0 | Verify DMA Cycle | Verify Data and Deleted Data
0|1 |Write DMA Cycle | Read Data, Read Data and
Deleted Data, Read ID

1| 0 |Read DMA Cycle |Write Data, Write Deleted Data,
Format Track, Scan Data,
Scan Data and Deleted Data

111 |(illegal) N/A

Verify DMA Cycle. Acknowledges FDC-initiated
DMA request for each DMA cycle without actually
transferring data to memory. This mode allows the
FDC to read a sector from the diskette (to access the
CRC character) without having to transfer the sector
into memory.

Write DMA Cycle. Allows transfer of data from the
diskette (diskette read operation).

Read DMA Cycle. Allows transfer of data from
memory to the diskette (diskette write operation).

Bits 5-0: High order terminal count. Used with the
auto-load mode to specify the high order six bits of the
terminal count field. When used, the combined 14-bit
terminal count value specified (bits 7-0 of the first
byte and Lits 5-0 of the second byte) must be one less
than the byte length of the data pattern (key) to be
compared.
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3-12. WRITE DMAC MODE SET REGISTER
Writes a single byte to DMAC’s mode set register.

System address bus:
170 BASE address + 8 (I/0 Write)

System data bus:

t

Dy Dg Ds Dg D3 Dy Dy D
| I |o|o|o| |o|o|

J SN — S——

AUTO-LOAD

TERMINAL COUNT STOP MUST BE ZERO
MUST BE ZERO DMA ENABLE

Bit 7: Auto-Load. This bit is used exclusively with
scan operations and, when set, causes the contents of
the DMAC scan pattern address and DMAC scan
control registers to be loaded (non-destructively) into
the DMAC starting memory address and DMAC
control registers, respectively, whenever thelast byte
of a scan data pattern is transferred from memory.
Since register updating only occurs each time a
complete scan pattern is transferred, the pattern is
compared repetitively with the data being read from
the diskette.

Bit 6: Terminal Count Stop. This bit is only used
when a terminal count value is specified for a routine
data transfer and, when set, terminates the current
DMA transfer and resets the DMA enable bit when
the terminal count is reached (when the specified
number of bytes have been transferred). The enable
bit must be reprogrammed to continue or begin
another DMA transfer.

Bits 5-3: Must be zero.

Bit 2: DMA Enable. This bit, when set, enables the
DMAC to perform the operation specified by the
DMA transfer mode field and the DMAC control
register.

Bits 1, 0: Must be zero.
3-13. SELECT FDC

This command is used only when the interface
includes two FDC circuits and it is desired to select (or
deselect) the second FDC. (The second FDC is used to
access the third and fourth drives in systems with
more than two single-sided drives or to access the
second drive when two double-sided drives are
connected.) Bit 0 of the associated data byte
determines which FDC will be selected.

System address bus:
170 BASE address + 9 (I/0 Read)

311
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System data bus:

D; Dg D5 Dg D3 Dz Dy Do

CLITT T

_ L
—J FDC SELECT

Bits 7-1: Reserved for future use.

RESERVED

Bit 0: FDC Select. If set, selects the second FDC or, if
clear, selects the first FDC. Note that FDC selection
remains in effect until the interface is reset (selecting
the first FDC) or a subsequent select FDC command
is issued to select or deselect the second FDC.

3-14. RESET INTERFACE

The reset interface command resets the interface to
an initialized state. Note that this command is
effective only through an 170 Write operation and
that the associated data byte is not used.

Systern address bus: (}E:g e }_)
1/0 BASE address + F (170 )

System data bus: Irrelevant

The extent of the reset interface command is as
follows:

1. Immediately terminates any diskette operation
or data transfer operation in progress.

9. Initializes the FDC select logic to select the FDC
associated with connector J1.

3. Clears the DMAC’s status and mode set registers
(including the update flag).

4. Resets the first/last flip-flop to the first position.

Note that the FDC circuit(s) is not affected by the
reset interface command and must be reset through a
reset FDC I/0 port command.

3-15. FDC COMMAND SET

The FDC command set is logically grouped into four
basic command types: special data processing
commands, special drive commands, routine read/
write commands, and the scan commands.

All FDC commands are loaded into the selected FDC
by a write FDC command register port command and
exhibit the following byte format.

Dy Dg Ds Dy D3 D2 Dy Do

N —

SURFAC}E/DRIVE‘T T——-—

3-12

OP CODE

iSBC 204

Bits 7, 6: Surface/Drive. These two bits select either
one of the two single-sided drives associated with the
selected FDC or select one of the two surfaces of the
double sided drive associated with the selected
FDC. (FDC selection is determined by the I1/0 port
command, Select FDC.) Bit 6 corresponds to the
FDC’s Select 0 output and, when set, selects the first
drive (drive 0 or drive 2) or top surface. Bit 7
corresponds to the select 1 output and, when set,
selects the second drive (drive 1 or drive 3) or bottom
surface.

Bits 5-0: Op Code. This field specifies the operation
to be performed.

3-16. FDC COMMAND PROCESSING

The FDC command processing consists of three
phases which are entered in the following sequence.

1. Command phase
2. Execution phase
3. Result phase.

3-17. COMMAND PHASE

During the command phase, the executing program
in the CPU initiates command processing by writing
a one byte command to the FDC’s command
register. Depending on the command specified
(command op code), up to five bytes of support
parameter data may be required from the CPU before
the command execution phase can be entered. The
parameter data is sent tothe FDC parameter register,
one byte at a time. The FDC reads the parameter
resister, stores the data after each byteis written, and
clears the parameter full bit. With commands thatdo
not access the diskette, command processing is
limited to only the command phase.

Figure 3-6 is a flow chart of the command phase and
table 3-4 provides a typical subroutine for the
command phase. Notethat the flow chart shows that
a command may not be issued if the FDC status
register indicates the device is busy. Issuing a
command while another command is in progress is
illegal. The flow chart also shows a parameter buffer
full check. The FDC status indicates the state of the
parameter buffer. If a parameter is issued while the
parameter buffer is full, the previous parameter is
overwritten and lost.

3-18. EXECUTION PHASE

During the execution phase, the operation specified
during the command phase is performed. During
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READ FDC
STATUS
REGISTER

;

COMMAND
BUSY BIT SET
?

INITIALIZE
DMA CHANNEL
(SEE FIGURE 3-9)

SET DMA
OFFSET (20-BIT
ADDRESSING)

&

SELECT FDC
CHIP (IF TWO
FDC CHIPS
INSTALLED)

\

WRITE FDC

A)RE)
NO PARAMETERS

ENTER
EXECUTION
PHASE

Figure 3-6. Command Phase Flow Chart

REQUIRED
?

YES

READ FOC
STATUS
REGISTER

l

PARAMETER
FULL BIT SET
?

WRITE FDC

PARAMETER
REGISTER
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this phase, there is no CPU involvement since the
interface utilizes DMA for the data transfers to and
from the diskette. When execution is complete (or
cannot be completed due to an error condition), the
result phase is entered. Table 3-5 summarizes many
of the basic execution phase characteristics associa-
ted with the individual FDC commands.

Figure 3-7 is a flow chart of the execution phase and
table 3-6 provides a typical subroutine for the
command phase.

e Load Head. Commands noted yes in the load
head column of table 3-5, load the drive’s
read/write head against the diskette. Com-
mands noted no in this column neither load nor
unload (retract) the read/write head. After a
head is loaded, it remains loaded until a specified
number of diskette revolutions occur. The
following delay times are associated with the

START |

DELAYED
RESULT
RETURNED
?

IMMEDIATE
RESULT

RETU‘BNED
NOTE: VES
DELAYED RESULT
RETURNED CAN BE
DETERMINED BY
MASKING OUT THE
DRIVE SELECT BITS OF
THE COMMAND BYTE READ FDC
BITS 7 AND 6) AND STATUS
HECKING FOR A REGISTER
VALUE OF LESS THAN
2018(IF LESS THAN

2C,,, DELAYED l
RESULT IS RETURNED).

IMMEDIATE RESULT
RETURNED CAN BE
DETERMINED BY YES
MASKING OUT BITS

7 THROUGH 4 OF THE
COMMAND BYTE AND
CHECKING FOR A
VALUE OF G OR

GREATER (IF C  OR

COMMAND
BUSY BIT SET
?

GREATER, IMMEDIATE
RESULT RETURNED). READ
RESULT
BYTE
v
ENTER
RESULT END
PHASE

Figure 3-7. Execution Phase Flow Chart
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Table 3-4. Typical Command Phase

;RDAT WRITES A COMMAND TO THE COMMAND REGISTER.
;EXAMPLE USES A ROUTINE READ COMMAND.

:BASE = I/0O BASE ADDRESS SWITCH SETTING.

;READS A 128-BYTE SECTOR FROM DRIVE 1, TRACK 3, SECTOR 5.
;EXAMPLE ASSUMES 16-BIT ADDRESSING.

;EXAMPLE ASSUMES ONLY ONE FDC CHIP.

BASE EQU 00H
PUBLIC RDAT
EXTRN EXCP
EXTRN DMAI

CSEG

RDAT: IN BASE +0 ;READ STATUS REGISTER
ANI 80H :CHECK COMMAND BUSY BIT SET (D7)
JNZ RDAT ‘WAIT FOR NOT BUSY

; J Kk ok ok kA ko ok sk ek ok ok sk sk gk ok ke gk ok ok ke ke ok ok ok ok sk ok ok g gk ok ok ok ok gk ok ok k& ok ok ok ok ke ke ke ok sk sk sk ok Kk ok ok ok

; INITIALIZE DMA CHANNEL

3 A sk ok ok gk ok ok ok ok ok ok ok ok ok s ok ok ok ok ok sk sk gk ke ok ok ok ok ok ok sk ok g o ke k ke sk ok sk ke ke ke ok ok sk k& ok ok ok ko k ok &k ok ok
CALL DMAI JINITIALIZE DMA CHANNEL "

3 ek ek ke Kk kg sk ok ok ok sk ok ok ok ok ok sk ok ke ok Ak ok sk ok ok ke g ok ok ke ko gk gk g e ok ok ok ok gk ok ok Ak ok ok gk ok ok ok k ok

; LOAD COMMAND REGISTER

3 F g3k ok ok ok ok ok Ak k ok kg sk k ke k ok gk ok ok ok ok sk ok kA ok ok ok ok ok ok g ok ok ke ok sk ok ok ok ke k k ok ok sk ke ke ok Tk ok e ok ke k

Mvi A92H ;LOAD A REGISTER WITH READ COMMAND OP CODE

ouT BASE + 0 ;WRITE OP CODE TO FDC COMMAND REGISTER
RDAT1: IN BASE + 0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ RDAT1 SWAIT FOR NOT FULL

MVI A,03H ;LOAD A REGISTER WITH TRACK ADDRESS

ouT BASE + 1 'WRITE TRACK ADDRESS TO FDC PARAMETER REGISTER
RDAT2: IN BASE + 0 JREAD STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ RDAT2 TWAIT FOR NOT FULL

MVI A,05H ;LOAD A REGISTER WITH SECTOR ADDRESS

ouT BASE + 1 'WRITE SECTOR ADDRESS TO FDC PARAMETER REGISTER
RDAT3 IN BASE +0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET

JNZ RDAT3 JWAIT FOR NOT FULL

T %k ok ok g gk ke k ok kg sk ok ok k sk ke Kk ok ok sk S gk ko ok ok ok ok ok sk ok gk sk 3k kK ok ok ok sk ok Ak k ok ok ok ke ke ok ok ok ok sk ek ok ok ok ok
; ENTER EXECUTION PHASE
3 Ak ek ok ek ok ek ok sk kK sk ok K Ak K ok ok Kk ok ok ok ok g ok ok ok ok ok sk sk ok gk sk ok ok gk ok ok ok ok ok ko ko ke ke ok kK ok kK
JMP EXCP WJUMP TO EXECUTION PHASE
END
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Table 3-5. Execution Phase Characteristics
CHARACTERISTIC
COMMAND CHECK
LOAD CHECK WRITE IMPLICIT | VERIFY RESULT COMPLETION
HEAD READY PROTEC T SEEK SEEK RETURNED INTERRUPT

Scan Data Yes Yes No Yes Yes Yes Yes
Scan Data and Yes Yes No Yes Yes Yes Yes

Deleted Data
Write Data Yes Yes Yes Yes Yes Yes Yes
Write Deleted Yes Yes Yes Yes Yes Yes Yes

Data
Read Data Yes Yes No Yes Yes Yes Yes
Read Data and Yes Yes No Yes Yes Yes Yes

Deleted Data
Read ID Yes Yes No Yes No Yes Yes
Verify Data and Yes Yes No Yes Yes Yes Yes

Deleted Data
Format Track Yes Yes Yes Yes No Yes Yes
Seek Yes Yes 1 No Yes No Yes Yes
Read Drive Status No No No No No Note 2 No
Specify No No No No No No No
Reset No No No No No No No
Read SP Registers No No No No No Note 3 No
Write SP Registers No No No No No No No

NOTES:

1. Checks READY at end of seek.
2. See Read Drive Status command.
3. See Read Special Register commands.
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Table 3-6. Typical Execution Phase

:EXGP CHECKS THE COMMAND TO DETERMINE IF AN IMMEDIATE RESULT 1S RETURNED
:OR A DELAYED RESULT IS RETURNED.

‘IF DELAYED RESULT, EXAMPLE PROGRAM ENTERS RESULT PHASE.

:IF IMMEDIATE RESULT, EXAMPLE PROGRAM READS RESULT.

BASE EQU 00H
PUBLIC EXCP
EXTRN MAIN
EXTRN RSLT

CSEG
EXCP: MVI A92H ;LOAD A REGISTER WITH COMMAND OP CODE
kA de Ak ke ke kK K Rk Kk ok Kk Kk ok ko ok ke ok ok ok ok Tk ok ok ok ke ke sk ke ok ok ok ok ok ok ok ok ok ok ok ke ke ke ok ke sk ok ke ok ok ke sk kok ok
; CHECK FOR TYPE OF RESULT RETURNED
< gk ke ke ke ke ke ek e ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kR kR kR A K ok ok ok ok ok sk ke ok ke ke ko ok ok ok

ANI 3FH ;MASK OFF SELECT BITS
Sul 2CH :SUBTRACT CONSTANT FROM COMMAND OP CODE
Jc RSLT :IF CARRY SET COMMAND LESS THAN 2C

S okk ok ok ke ke ok ok ok kA A A Rk K A K kK kK ok ok ko ok sk ok ok ok ko ok ke sk sk ok ok ok ok ok okok ok ok ok ok ok ko k ok Rk R ok ok ko
; JUMP TO RESULT PHASE IF COMMAND LESS THAN 2C.

; INDICATES A DELAYED RESULT WILL BE RETURNED.

S e ok ok ek ok ok ok K ok e R ok ok ek ok kR ok ok ok ke ok kK ok ok ok ok ek sk ok sk ok kA ok Kk ok ok k ok Kk ok ok ok ke k

© e e ek ke ok ok ok ko k kR ok ok ok ke Tk ok ok ok sk ok ok ok sk ok Sk sk ok ok ok ok ok ok ok ke ok ok ok ok ke ok ok Sk ok ok kok ke ok A A ok
; CHECK FOR IMMEDIATE RESULT RETURNED.
R kok ok kK Kk K kR Rk Rk Kk Kk ok ke ok ok ok ok ok ok ok ok ke sk ok ok ok ok ok ok ok ok ok ok ok ok kA ke sk ok ok ok ok ek ok ok okok

MVI A92H ;LOAD A REGISTER WITH COMMAND OP CODE

ANI OFH ;MASK OFF BITS 7-4

Sul OCH ;SUBTRACT CONSTANT FROM COMMAND OP CODE
JC MAIN ;IF CARRY, NO RESULT RETURNED

; ********************************************************************

; JUMP BACK TO MAIN PROGRAM IF NO RESULT WILL BE RETURNED.
< e de A ok T T A Ak Ak kT ok ok ok kA ke ok ok ko k kA ok ok ko ko ok ok ke ok ok sk ok ke k ko ok ek ok ok kA ok ok ko ok ok ok ok ok

1

; *****************************************‘k**************************

; PROCESS IMMEDIATE RESULT IF NO JUMP
+ 3 g A ok ok ok T e ko ok e g ok ok ok gk gk ke Kk ko sk sk k& Kk kA ok sk ok ke gk ke ke ok ok ok ok ok ok ok ke ke kT e ok Ak kb ok ok ok ok ok ok ok

EXCP1: IN BASE + 0 ;READ STATUS REGISTER
ANI 80H ;CHECK COMMAND BUSY BIT SET
JNZ EXCP1 ;WAIT FOR NOT BUSY
IN BASE + 1 ;READ RESULT
HLT ;RETURN TO MAINLINE PROGRAM WITH RESULT IN A
- ;REGISTER
END
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state of the head (loaded or retracted) and the
current track location.

HEAD
STATE

SEEK
REQUIRED

DELAY

Retracted No
Retracted Yes
Loaded No
Loaded Yes

*Head Load Time

Seek Time plus *Head Load Time
None

Head Settling Time

*Head Load Time includes Head Settling Time

e Check Ready. Commands noted yes in the
check ready column, check the state of the drive’s
ready line and are aborted immediately if the
drive is not ready (or if the drive goes not ready
during command execution). The seek command
is the only command involving an actual drive
operation that does not check the drive ready line
before the operation is performed. The seek
command checks the drive ready line after the
seek is complete.

e Check Write Protect. All commands that
write data on the diskette check the state of the
drive’s write protect line. These commands are
marked with a yes in the right protect column on
table 3-5. Anintended write operation is aborted
immediately (no data is written) if an attempt is
made to write on a write protected diskette.

e Implicit Seek. All commands that transfer
data, either to or from the diskette, have an
implicit seek; that is, as part of command
execution, the drive’s read/write head is moved
(if necessary) to the track specified prior to
performing the intended operation. Those
commands that have an implicit seek as part of
command execution are marked with a yes in the
implicit seek column of table 3-5.

e Verify Seek. Commands that verify the seek
operation first read the sector ID field to
determine if the drive has been stepped to the
specified track and if the specified sector has
been located. Those commands, that verify the
seek, are listed with a yes in the verify seek
column. When reading the ID field, the FDC first
checks the CRC character and then compares the
track and sector address bytes within the ID field
with the track and sector addresses specified
with the command.

o Result Returned. Commands noted yes in the
result column of table 3-5 provide information
regarding the outcome of an operation for
examination by the CPU (read result register I/O
port command). Note that while a seek com-

Programming Convention

mand does have a result phase, a subsequent
read or write operation must be performed to
verify that the correct track was located.

e Completion Interrupt. Commands noted yes
in the completion interrupt column of table 3-5,
cause the FDC to generate an interrupt when
command execution is complete (or cannot be
completed).

3-19. RESULT PHASE

The result phase is entered following the execution
phase in order to determine the results of the
operation. Following execution of most commands,
the interface generates an interrupt to inform the
CPU of the completion of the execution phase. The
CPU, when interrupted, must examine theinterface’s
result register to determine the outcome of the
operation.

When a Read Drive Status command or a Read
Special Register command is issued the data is
immediately placed into the result register and no
interrupt is generated.

Figure 3-8 is a flow chart of the result phase and table
3-7 provides a typical subroutine for the result
phase. Note that the flow chart shown in figure 3-7
reads the result byte immediately, without entering
the result phase, when an immediate result is
returned.

3-20. SPECIAL DATA
PROCESSING COMMANDS

There are three commands that are catagorized as
special data processing commands; Specify, Format
Track, and Read ID.

3-21. SPECIFY COMMAND

The specify command must be used prior to perform-
ing any diskette operation (including the formatting
of a new diskette) to define the drive’s inherent
operating characteristics and also is used following a
formatting operation or installation of another
diskette to define the locations of defective (bad)
tracks. Since the specify command only loads
internal registers within the FDC and does not
involve an actual diskette operation. Command
processing is limited to only the command phase.
Note that once the operating characteristics and bad
tracks have been specified for a given drive and
diskette, it is necessary toredefine these values only if
a diskette with different bad track locations is to be
used or if the system is powered down (the reset FDC
and reset interface commands do not affect the initial
values defined).
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CPU INTERRUPT POLLED OPERATION

READ FDC
STATUS
REGISTER

FDC
INTERRUPT
>

NO

|

PROCESS
OTHER
INTERRUPT

COMMAND

Y|
£S BUSY BIT SET
?

READ
RESULT
BYTE
READ
RESULT
BYTE

RESULT
=0

ES JUMP TO JUMP TO
Y ERROR ROUTINE ERROR ROUTINE

Figure 3-8. Result Phase Flow Chart

Table 3-7. Typical Result Phase

:RSLT CHECKS FDC STATUS REGISTER FOR A COMMAND BUSY CLEAR.
:READS THE RESULT BYTE AFTER COMMAND BUSY BIT IS CLEAR.

BASE EQU 00H
PUBLIC RSLP
EXTRN ERROR

CSEG
RSLT: IN BASE + 1 ;READ STATUS REGISTER
T ok ek g ke ok e ok ok ke ok k ok ok ok ke k& ok ok ok ok ok ok ok ok sk ok ok ok kA ke sk ok ok ok ok ok ok ke ok ok ok ok ko ok ok ek ok ke ok Kk ke ok ok K ok ok ok
; CHECK COMMAND BUSY BIT
T ek ok ok ke ok ok ok ok e ok ok ok ke kT R ok K ok & ok ok sk ok ok ok ke ok ke ke ok ok ok sk K sk ok ok ok ok ok ok ok ok ok ke ok ok ok Ak ke ok K ok Kok ok
ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)
JNZ RSLT sWAIT FOR NOT BUSY
S ek ok ke sk ok ok K ok ok kK ok ok kR kA ok K ok Kok ke kK sk ok ok ke sk ok ok ok ok sk ok ok sk ok ok ke ok ke ok ke ok ok ke ok ok ok ok ok Kk ok ok ok ok
: READ AND CHECK RESULT BYTE
T e K e kg ok ok ke ko ko k& ok ok ok ok ek ks ok g ok ok ok e ok sk ok ok ok sk ok sk ok sk ke ok ok ok ke ok sk ko ok ok ke ok ok ok ok ok Rk ok K ok Kk

IN BASE +1 ;READ RESULT BYTE

ORA A ;SET FLAGS

JNZ ERROR ;JIF NON-ZERO FLAG SET = ERROR
JMP MAIN ;JUMP BACK TO MAIN PROGRAM
END
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The FDC command code is 355, and four parameter
bytes are required to complete command processing.
Note that the surface/drive bits (bits 7 and 6) of the
command byte are both zero (operating characteris-
tics are common for both drives or surfaces associa-
ted with the selected FDC, and bad tracks are
uniquely defined for each drive or surface). The first
parameter (parameter 0) defines the type of specify
command as shown in the following table.

PARAMETER SPECIFY COMMAND

BYTE VALUE TYPE
0D, Define Drive Characteristics
10,4 Define Bad Tracks Drive/Surface 0
18,4 Define Bad Tracks Drive/Surface 1

3-22. DRIVE CHARACTERISTIC
PARAMETERS

Parameter 0: 0D;s - Define drive characteristics.

Parameter 1:Step Rate. Defines the interval
between step pulses issued by the FDC (track-to-track
access time). The step rate either is specified in 1 ms
steps ranging from 0 to 255 ms (standard-sized
drives) or in 2 ms steps ranging from 0 to 510 ms
(mini-sized drives). When zero is entered, the count
mode is enabaled, and the step rate is controlled by an
external clock signal. Consult the drive manufac-
turer’s specifications for the track-to-track access
time.

Parameter 2: Head Settling Time. Defines the
interval that the FDC waits after stepping to the
addressed track (with the head loaded) before
initiating a diskette read or write operation. The
head settling time either is specified in increments of
1 msranging from 0 to 255 ms (standard-sized drives)
orin 2 ms increments ranging from 0 to 510 ms (mini-
sized drives).

Parameter 3: Index Count/Head Load Time. The
index count field (bits 7-4) specifies the number of
diskette revolutions to occur, following an operation,
before the FDC unloads’(retracts) the drive’s
read/write head and deselects the drive. The number
of revolutions ranges from 1 to 14. Ifzerois specified,
the head is unloaded immediately following the
operation while if 15 is specified, the head remains
loaded until the FDC is reset.

The head load time field (bits 3-0) specifies the time
interval that the FDC waits after loading the head
before initiating a read or write operation. Note that
head load time includes provision for head settling
time. Head load time eitheris specified in increments
of 4 ms ranging from 0 to 60 ms (standard-sized
drives) or in increments of 8 ms ranging from 0 to 120
ms (mini-sized drives).

Programming Convention

3-23. BAD TRACK PARAMETERS

Parameter 0: 10;s - location for bad tracks for
drive/surface 0 or 2.
186 - location of bad tracks for drive/surface 1 or 3.

Parameter 1: First Bad Track. Specifies the track
address (track number) of the first defective track. If
there are no bad tracks on the specified drive/surface,
this parameter must be set to FFs.

Parameter 2: Second Bad Track. Specifies the
track address of the second defective track. Notethat
if two bad tracks are associated with the specified
drive/surface, the track address specified in para-
meter 1 must be a lower number than the track
address specified in parameter 2. Ifthereis nosecond
bad track, this parameter must be set to FF.

Parameter 3: Current track address (if known),
otherwise FF.

The flow chart shown in figure 3-9 and table 3-8
provide a typical subroutine for locating the bad
tracks on a new diskette.

3-24. FORMAT TRACK COMMAND

The format track command formats or “initializes” a
track by writing the ID field, gaps, and address
marks for each sector. The track to be formatted is
defined by the command’s associated track address
parameter (parameter 0). Prior to command execu-
tion, the user must prepare a table in memory
containing the ID field values (track, head, sector
addresses, and sector length) for each sector on the
track. During command execution, the interface
accesses the table and, using the values supplied,
writes each sector on the track. The ID field address
mark originates from the FDC and is written
automatically as the first byte of each sector’s ID
field. The track, head and sector address bytes and
the sector length byte are taken, in order, from the
table. The ID field CRC character is derived from the
data written in the first five bytes and is written as
the last two bytes of the ID field. Gaps are written
automatically by the FDC with the lengths of the
variable gaps determined by command parameters.
The data field address mark is written automatically
as the first byte of the data field. Data pattern E5;¢is
written into each data byte of each sector’s data field,
and a CRC character is derived from the address
mark and data written in the field and is appended to
the last data byte.

As previously mentioned, the order of sector number
assignment is taken directly from the formatting
table in memory. The memory location of the first
entry in the table is specified by the DMAC starting
memory address I/0 port command. Fourentries are
required for each sector: a track address, a head
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START

SET DRIVE
0 SELECT BIT
‘L : DRIVE 1 NO
SET-UP BAD TRACK VERIFIED !
STORAGE ADDRESS ?
FOR DRIVE 0 SET DRIVE 1
& SELECT BIT
SET DMAC l
MODE SET-UP BAD
* TRACK STORAGE
ADDRESS FOR DRIVE 1
* SET PASS
SW =1
T< * CLEAR
PASS SWITCH
SET BAD
TRACK COUNTER l END
¢ * SELECT
2ND FDC
INITIALIZE
CURRENT TRACK l
COUNTER
* SET-UP BAD TRACK
— STORAGE ADDRESS
FOR 2ND FDC
ALL TRACKS Le
VERIFIED
COUNTER Y
u -1 I *» NOT SHOWN ON PROGRAM EXAMPLE
b 3
DECREMENT
OUTPUT VERIFY
T M Ay LOOP COUNTER

LOOP
READ COUNTER
STATUS =

INTERRUPT
BIT SET YES

READ DECREMENT BAD
RESULT TRACK COUNTER
NO

@ YES -

YES

DlsxzarITNET 3:\0 A
INCREMENT CURRENT ==
TRACK COUNTER STORE BAD

TRACK #
— [ ==

Figure 3-9. Locating Bad Tracks Flow Chart
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Table 3-8. Typical Bad Track Location Routine

:EXAMPLE ASSUMES IBM COMPATIBLE FORMAT.

:EXAMPLE USES ONE FDC AND TWO SINGLE-SIDED DRIVES.

-EXAMPLE USES 128-BYTE SECTOR, 26 SECTORS PER TRACK, 77 TRACKS.
:MAXIMUM TWO BAD SECTORS PER DISKETTE.

TEN TRYS TO VERIFY BEFORE RECORDING BAD TRACK.

;REGISTER USAGE:
;B = TRACK ADDRESS.
:C = BAD TRACK COUNTER.
:D = LOOP COUNTER.
;E = SELECT BIT.
:H,L = BAD TRACK STORAGE ADDRESS

;BAD TRACK STORAGE:
:BADTKS = DRIVE 0 BAD TRACK.
:BADTKS + 1 = DRIVE 0 BAD TRACK.
:BADTKS + 2 = DRIVE 1 BAD TRACK.
:BADTKS + 3 = DRIVE 1 BAD TRACK.

BASE EQU 00H
PUBLIC BADT
EXTRN LDBTK
EXTRN PRINTO

EXTRN PRINTBD

S L A Lttt s e e et el e Sttt it i bbbttt bttt tadadobotoboladototolafalodolaboflalolobofalalalolololalale
; RESERVE MEMORY SPACE FOR BAD TRACK STORAGE
ke sk ok ok ek kA koA Ak Aok kKRR ok kA& ek ok Aok ek Aok ok dokokokok ok kkkkokedeok

BADTKS: DS 04H ;BAD TRACK STORAGE

; ******‘k**************************‘k***************************************************

; SET DRIVE 0 SELECT BIT
< ek kA ek ATk Ak koA Ak A Rk A Ak kAo ek koA ok kA& &k dkdokedok kb ok

BADT: MVI E,40H ;LOAD E WITH DRIVE 0 SELECT
Sk ek Ak ok kR kA kA k kA kA AR Ik IR AR K Aok deokddekokodedodok Aok ok Aok Aok koo
; SET UP BAD TRACK STORAGE ADDRESS
< ek ok ek ek ok ok kAo ko ek Aok kA kAR ok ek ek oA kokok koo oAk
LXI H,BADTKS :LOAD H AND L REGISTERS WITH BAD TRACK STORAGE ADDRESS
XRA A ;CLEAR A REGISTER
< Sk ek ok Aok ek kAR Ak A kA kA ARk kA kKA ARk ok ek ek deokok ok dok ootk ddeok ook
; SET DMAC MODE
< sk ek kA kA kA Rk kA sk Ak koA ok ke ko ek dokok ok ok ok ek ok ok ok o

ouT BASE +5 ;WRITE VERIFY MODE TO DMAC
ouT BASE + 5 ;SECOND PARAMETER
BADT: Mvi C,03 ;SET BAD TRACK COUNTER
XRA A ;CLEAR A REGISTER
MOV B.A :INITIALIZE CURRENT TRACT COUNTER
BADT2: MOV AB :MOVE CURRENT TRACK COUNTER INTO A REGISTER
CPI 4DH :COMPARE CURRENT TRACK TO LAST
JZ BADT10 ;IF ZERO, ALL TRACKS CHECKED-DO NEXT DRIVE
MVI D,0AH INITIALIZE LOOP COUNTER TO 10
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Table 3-8. Typical Bad Track Location Routine (Cont’d)

BADTS: IN BASE + 0 ;READ STATUS REGISTER
AN 80H ;CHECK COMMAND BUSY BIT SET (D7)
JNZ BADT3 JWAIT FOR NOT BUSY

3 e e e e ke sk ek e ke s e e ke s ke sk e s sk ek ek sk sk sk sk sk ek sk sk sk ke sk s ke sk sk e sk ke s ke sk sk sk ke sk ke sk s sk sl sk e ke sk sk sk sk sk sk sk ke ok ok sk sk sk sk sk ke sk e sk e ok ke

; VERIFY TRACKS
3 e e ke e e Aok sk ok ek ek ke ok sk ok ok kst ke ke sk ke sk sk ok ke ke sk ke ok ke sk ke ks ok sk ok ek ek ek ke sk ek ok ek ok ke ok ok ek ok ok ok ok ke ke ok ek ko ok ok

MVI A1TFH ;LOAD VERIFY DATA OP CODE IN A REGISTER

ORA E ;APPEND SELECT BIT TO OP CODE

ouT BASE + 0 'WRITE VERIFY DATA OP CODE TO COMMAND REGISTER
BADT4 IN BASE +0 JREAD STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ BADT4 SWAIT FOR NOT FULL

MOV AB ;LOAD CURRENT TRACK INTO A REGISTER

ouT BASE + 1 'WRITE TRACK ADDRESS TO COMMAND REGISTER
BADTS: IN BASE + 0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET

JNZ BADTS5 SWAIT FOR NOT FULL

MVI A01H ;LOAD STARTING SECTOR INTO A REGISTER

ouT BASE + 1 'WRITE STARTING SECTOR TO COMMAND REGISTER
BADTE6: IN BASE + 0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ BADT6 'WAIT FOR NOT FULL

MVI A1AH ;LOAD SECTOR LENGTH AND NUMBER OF SECTORS INTO A REGISTER

ouT BASE + 1 JWRITE SECTOR LENGTH AND NUMBER OF SECTORS TO COMMAND REGISTER
BADT7: IN BASE +0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

Jz BADT7 SWAIT FOR NOT BUSY

3 e e sk e 3k i e ke e e 3k i e sk sk st sk s sk s sk sk st s e e sk e sk e sk sk sk sk sk ke sk ok ek s sk i e s ke sk ke sk sk sk sk ke sk sk sk i sk sk sk e st sk ke sk ok i sk e sk e sk sk e sk e ok ok

; CHECK FOR BAD TRACK
3 0K Ao ek sk e Ak kA ok ke sk ok sk A ke sk e ki kst sk ke e sk e ke ke sk sk ke sk ke sk ke ek ek sk ke sk ok sk sk sk ek ke sk sk s ok sk ok sk ek ek ke ok ok ek ke ek ok ok

IN BASE + 1 ;READ RESULT REGISTER
ORA A ;SET FLAGS
JNZ BADT9 ;IF NON-ZERO FLAG SET = BAD TRACK

; Feed ok ek sk ke sk Ak e ok gk sk ok sk sk sk oAk sk ki s sk ke sk A sk ke sk ok ok sk A e sk ke ok ek sk ok ok ek sk ok ks sk A ke e sk sk ok e ek ke ke ek Ak ok ok ok ek ok ok
; SETUP TO VERIFY NEXT TRACK
3 Feek ke ok ek ok sk ok Aok ok ok ke ke sk ke ok ok sk ke sk b ke ok kot sk sk ke s sk ok ko ke ke sk ok ke sk ok e sk ok ke sk ke sk sk ok ok ek sk ok ke sk ok sk skt sk ke e ke sk ke sk ke ok ok ke koo
BADTS: INR B ;JINCREMENT CURRENT TRACK COUNTER

JMP BADT2 'VERIFY NEXT TRACK
5 e ek ok ek sk ke sk ke sk sk kst sk sk ok sk e sk sk ki sk ke sk ok sk sk sk ek ek ok ok ok ek ok ok sk sk ke sk sk ke sk sk ke e ke ek ke sk sk ke sk ok sk ke ko ok k ok
; BAD TRACK ROUTINE
5 Feke e ke sk ke ke ke sk ok ok ok ke ke ok ke sk ok ke sk ok sk sk sk ke sk ok ke sk Ak ok 3 ok ok sk ke s ok ke sk ok ok sk ke sk ok sk sk ok e sk ok e ok s ek ek ke skeok ek ek ok ko ok ko

BADTO: DCR D ;DECREMENT LOOP COUNTER
JNZ BADTS3 ;TRY AGAIN-UP TO 10 RETRIES
MOV AB ;LOAD CURRENT TRACK COUNTER INTO A REGISTER
ORA A 'SET FLAGS
Jz PRINTO ;PRINT TRACK 0 BAD IF ZERO FLAG SET
DCR C ;DECREMENT BAD TRACK COUNTER
Jz PRINTBD ;IF ZERO FLAG SET, MORE THAN TWO BAD TRACKS PRINT BAD DISKETTE MESSAGE
MOV AB ;LOAD CURRENT TRACK INTO A REGISTER
MOV M,A ;STORE BAD TRACK NUMBER
INX H /INCREMENT BAD TRACK STORAGE ADDRESS
JMP BADTS8 ;VERIFY NEXT TRACK
BADT10: MOV AE ;MOVE SELECT BIT INTO A REGISTER
ANI 40H ;CHECK SELECT BIT FOR DRIVE 0
; ek ek ke ok A o ke sk ke sk ok ok sk sk sk e sk Ak ek ek ek sk e ke ke kA sk ke ok Ak e ki sk ok sk ok sk ok ke ok ok sk ok ke ke ke ek gk ok sk ok ok 3k ok ok e ok ok ok ok ko sk ke
. FINISHED?

3 30 e e e sk e sl ke s e e ke vk ke e sk sk 3ok e e sk ok e sk ke sk sk s e e sk sk sk sk sk sk ke sk s e e ke sk sk ke Tk sk sk sk 7k ke sk sk sk i vk sk sk ek ok sk sk e s sk sk ke ke ke sk sk e sk sk s ek vk sk ke ok sk

3-22




iSBC 204

Programming Convention

Table 3-8. Typical Bad Track Location Routine (Cont’d)

JZ LDBTK

MVI E.80H

JMP BADT1
END

;IF ZERO-FINISHED

5 FFe ke ok e s ok Ak s sk ok Aok ke sk ok Ak ke sk ok ok ok Kk sk sk ok Ak e sk ok Ak sk Ak e kK ok sk ok ks s e kb ke e keok ok ks ok ok ke sk ke ok
NOT FINISHED. VERIFY DRIVE ONE

*********t***************************************************************************

;LOAD E REGISTER WITH DRIVE 1 SELECT BIT

LXI H,BADTKS + 2 [INITIALIZE BAD TRACK STORAGE FOR DRIVE 1

JREPEAT FOR NEXT TRACK

address, a sector address, and a sector length. Note
that the order of sector entries in the table is the
sequence in which sector numbers appear on the
track when it is formatted and that the number of
entry sets (track, head, sector address, and sector
length) in the table must equal the number of sectors
allocated to a track. Caution must be exercised when
creating the formatting table since entries are not
verified by the interface and it is possible to format a
track with an illegal, redundant, or missing record
number.

NOTE

The head address and sector length are
written on the diskette but are not used by the
FDC.

Since the sector number (sector address) is taken
directly from the formatting table, tracks can be
formatted either sequentially (the first sector
following theindex mark is assigned sector number 1,
the next adjacent sector is assigned sector number 2,
and so on) or sector numbers can be “interleaved” on
a track.

The sequential sector format optimizes sector access
times during multi-sector transfers by permitting the
number of sectors specified (up to an entire track) to
be transferred within a single revolution of the
diskette. Sector interleaving is used when a number
of logically consecutive sectors are to be transferred
individually and the processing time between
adjacent sectors is greater than the time required to
access the next sector.

As an example of sector interleaving, assume that a
number of consecutive sectors are to be transferred
individually on both a sequentially formatted track
and on a track that utilizes sector interleaving. On a
sequentially formatted track, assuming that the
amount of processing time required between sectors
is greater than the time required to access the next
sector, the diskette must rotate nearly a full

revolution to access the next sector to be transferred.
Since one diskette revolution (standard size diskette)
requires approximately 167 milliseconds, to transfer
an entire track of 15 sectors, 15 revolutions, or 2.5
seconds, are required. Conversely, if sector numbers
are assigned with an interleaving factor of three (see
figure 3~10), the processing time between logically
adjacent sectors is increased substantially and, if
sufficient, allows the complete track to be transferred
in three revolutions of the diskette (500 milliseconds).

OTATION

A
V)

INDEX MARK-

Figure 3-10. Sector Interleaving

Table 3-9describes the organization of the formatting
table that would be used to format the diskette shown
in figure 3-10.

Note that the head address and sector length entries
are not used by the FDC. These entries have been
included for IBM format compatibility and may be
user-defined.

The command code for the format track command is
either 635 (drive/surface 0 or 2) or A3 ¢ (drive/surface
1 or 3). Five parameters are required for command
processing.

323



Programming Convention

Table 3-9. Formatting Table

DATA
BYTE FUNCTION CONTENTS
1 Track Address XX6
2 Head Address XXg
3 Sector Address 1 01,
4 Sector Length XX 6
5 Track Address XX
6 Head Address XXg
7 Sector Address 6 06,
8 Sector Length XXg
9 Track Address XX,g
10 Head Address XX,q
11 Sector Address 11 0B,
12 Sector Length XX
53 Track Address XX,6
54 Head Address XXq
55 Sector Address 10 0A
56 Sector Length XX.q
57 Track Address XX,g
58 Head Address XX,q
59 Sector Address 15 OF
60 Sector Length XX.g

Parameter O: Track Address. Specifies the physical
track number to be formatted. Legal values range
from 00,6 to 4C s (0-76) for a standard diskette and
from 00,6 to 226 (0-34) for a mini diskette. Note that
this parameter must be identical to the track address
byte entry in the formatting table.

Parameter 1: Gap 3 Length. Specifies the number
of bytes of ones to be written in the post data field
gap. For IBM 128 data byte sector format compati-
bility, 27 (1Bs) bytes are specified. (See figures 3-3
and 3-4 for gap lengths of non-128 data byte sectors.)

Parameter 2: Sector Length/Sectors Per Track.
The sector length field (bits 7-5) specifies the number
of data bytes to be written in each sector while the
sectors per track field (bits 4-0) specifies the number
of sectors on the track. The following table defines

SECTOR SECTORS
LENGTHFIELD | paTA BYTES PER TRACK
B8IT7 | BITe | BIT5 | PERSECTOR | sraANDARD | MiINI
0 0 0 128 2% 18
0 0 1 256 15 10
0 1 0 512 8 5
0 1 1 1024 4 2
1 0 0 2048 2 1
1 0 1 4096 1 N/A
1 1 0 8192 N/A N/A
1 1 1 16,384 N/A N/A
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the correlation between the number of bytes per
sector and the number of sectors per track.

Parameter 3: Gap 5 Length. Specifies the number
of bytes of ones to be written in the pre-index gap. For
IBM 128 data byte sector format compatibility, 40
(2816) bytes are specified. (See figure 3-3 for gap
lengths of non-128 data byte sectors.) Note that with
the mini-sized diskettes, there is no pre-index gap
(zero is specified for this parameter).

Parameter 4: Gap 1 Length. Specifies the number
of bytes of ones to be written in the post index
gap. For IBM 128 data byte sector format compati-
bility, 26 (1A.s) bytes are specified. (See figures 3-3
and 3-4 for gap lengths of non-128 data byte sectors.)

Figure 3-11 is a flow chart of the format track routine
and table 3-10 provides a typical subroutine for
formatting tracks on the diskette.

3-25. READ SECTOR ID COMMAND

The read sector ID command transfers (reads) a
specified number of sector ID fields from the diskette
into memory. Only the track, head, sector address,
and the sector length bytes of each ID field are
transferred (the ID field address mark and the CRC
bytes are not transferred although the CRC bytes are
verified). As a prerequisite to command execution,
the program must specify a DMAC starting memory
address for the first sector ID field byte to be
transferred. During command execution, the ID
fields are read from the addressed track in sequential
order beginning with the first sector ID field
following the index mark. Note that the read sector
ID command accesses the logical track address
rather than the physical track location (the contents
of the bad track registers are used in the calculation of
the track address).

The command code for the read ID command is either
5Bi6 (drive/surface 0 or 2) or 9B;s (drive/surface 1 or
3). Three parameters are required for command
processing.

Parameter 0: Track Address.
Parameter 1: Must be zero.

Parameter 2: Field Count. Specifies the number of
sector ID fields to be transferred. The number
specified must be in the range of 1 to the number of
sectors on the track (0 is illegal).

3-26. SPECIAL DRIVE COMMANDS

Four commands are categorized as special drive
commands; the seek command, the read drive status
command, and the read and write special register
commands.
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PARAMETER
FULL ?
NO
(ID) TABLE

SET-UP FORMAT I
I OUTPUT PARAMETER2)

(SECT. LENGTH)
(SECT. PER TRACK)
I

PARAMETER
FULL ?
NO
COMMA?D BUS YES

NO OUTPUT PARAMETER 3]
(GAP 5 LENGTH)

PARAMETER
FULL ?

OUTPUT PARAMETER 4}
(GAP 1 LENGTH)

INTERRUPT -
SET ? YES
NO

READ RESULT

SET TABLE ADDRESS
AND MODE INTO
DMAC

OUTPUT FORMAT
COMMAND (63H)

PARAMETER
FULL ?

OUTPUT PARAMETER 0
(TRACK ADDRESS)

QUTPUT PARAMETER 1
(GAP 3 LENGTH) |

L

YES ERROR
ROUTINE

]

LOAD H, L
WITH FTBL

INCREMENT D
REGISTER

——
UPDATE TRACK

ADDRESSES IN
FORMAT TABLE

LAST
TABLE ENTRY
?

INCREMENT
FTBL + 4

L

CHECK
LAST TRACK

YES

Figure 3-11. Formatting One Track on Drive 0

3-27. SEEK COMMAND

The seek command causes the drive’s read/write
head to be positioned over the track specified. The
FDC determines the difference between the current
track location and the track location specified, and
steps the drive the corresponding number of
tracks. When performing a seek operation, the FDC
utilizes its internal bad tracks registers to determine
the physical number of steps required to reach the
specified track. (If a bad track exists between the
current and specified track location, an additional
step is inserted.) Note that with the seek command,

patrack address verification is performed (the sector
ID field is not read).

NOTE

The head is loaded after the operation.

When the current track location is unknown (e.g.,
following an initial power-up sequence), a seek to
track 0 command is used to initialize the FDC’s
internal current track register. When processing a
seek to track 0 command, the FDC steps the drive’s
read/write head out (towards track 0) until the track 0
indication is received from the drive. If the track 0
indication is not received after 255 steps, the “track 0
not found” status bit is set in the result register.

The command code for the seek command is either
6915 (track/surface 0 or 2) or A9, (track/surface 1 or
3). Only one parameter is associated with the seek
command.

Parameter 0: Track Address. Specifies the physical
track location for the seek operation. Legal track
addresses range from 00 to 76 (00;s to 4C;s) for the

325
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Table 3-10. Typical Format Track Routine

:FORM FORMATS ALL TRACKS ON A DISKETTE

:FTBL = FORMAT TABLE POINTER

:BASE = 1/0 BASE ADDRESS SWITCH SETTING

:FORMAT (FTBL) TABLE IS SETUP AT THE BEGINNING OF THIS ROUTINE.

BASE EQU 00H

FTBL EQU 4000H
PUBLIC FORM
EXTRN ERROR
EXTRN FORT
EXTRN FDAT

CONS EQU FTBL + 100

CSEG
S Ak kK o ok kK Kk sk ok kK Kk kK g ok ok ok ok ok ok ok K ok sk ok ok ok sk ok ok Ak sk ok ok ok ko ok ok ok ok ok e sk ok ok ok ok ok ok k& ok
; SETUP FORMAT TABLE IN MEMORY
© e ek ke ke e e ke ok ok ok 3k 3k ok ok ok ok ok ok ok Rk kR R ko ko ok ok ok ok ok ok ok ok kR R Kk ok ok ok ok ke ke ke ok ke ok ok ke ke ok ok
FORM: CALL FORT ;SETUP FORMAT TABLE

MVI D,00H ;CLEAR D REGISTER
© ek ok ke ke ok ok ke ke kK ok ok gk Sk ok ok ok gk sk ok ok ko ok sk ke ko ok ok ko sk ok ok ke ok ok ok ok ok ok ok ok ok K Kk
; SET TABLE ADDRESS AND MODE INTO DMAC
<k ke kek ke ke ok ek ok ok ok ok ok ok ok ok ok ok A K A Kk ke sk ok ok ok ok ok ok ok ok ok ok R ok ok ok ok ok ok ok ok ke ok ok ok ok ok ke ok kb

FORMA: MVI ALOW FTBL ;LOW-BYTE OF TABLE ADDRESS
ouT BASE + 4 :OUTPUT LOW-ORDER STARTING ADDRESS BYTE
MVI AHIGH FTBL ;HIGH-BYTE OF TABLE ADDRESS
ouT BASE + 4 :OUTPUT HIGH-ORDER STARTING ADDRESS BYTE
XRA A ;CLEAR A REGISTER
ouT BASE +5 ;LOAD LOW-ORDER DMAC CONTROL REGISTER BYTE
MvI A,80H ;SET READ MODE VALUE
ouT BASE + 5 :LOAD HIGH-ORDER DMAC CONTROL REGISTER BYTE
FORM1: IN BASE +0 ;READ STATUS
ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)
JNZ FORM!1 WAIT FOR NOT BUSY

© ek ke ok ok Kk ke k k kK K ok kR ko ok kR ok ok ok K ko ok ok ok ok ok ok kK K ok ok ok Rk ok ke ok ok ok sk ok ok ok ok ok ok ok ok ko
; SEND FORMAT COMMAND AND PARAMETERS TO FDC
S ek ke ok ok kK ok ok sk ok ok ke ok ok ok ke sk ok Rk sk sk ok ok ok ok sk ok ok ok ok ok ok ke ok ok kK ke ok ok ok ok e ok ok ok ok k ok ok K ok

MVI A,63H ;LOAD FORMAT COMMAND INTO A REGISTER
ouT BASE + 0 :WRITE FORMAT COMMAND TO FDC COMMAND REGISTER
FORM2: IN BASE + 0 ;READ STATUS
ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)
JNZ FORM2 ;WAIT FOR PARAMETER NOT FULL
MOV AD :LOAD TRACK ADDRESS INTO A REGISTER
ouT BASE +1 ;OUTPUT TRACK ADDRESS
FORMBS: IN BASE + 0 ;READ STATUS
ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)
JINZ FORM3 ;WAIT FOR PARAMETER NOT FULL
MVI A27TH ;LOAD GAP 3 LENGTH (27 BYTES) INTO A REGISTER
ouT BASE + 1 ;OUTPUT GAP 3 LENGTH
FORM4: IN BASE +0 ;READ STATUS
AN 20H ;CHECK PARAMETER FULL BIT SET (D5)
JNZ FORM4 sWAIT FOR PARAMETER NOT FULL
MVi A1AH ;LOAD SECTOR LENGTH/SECTORS PER TRACK (128/26) TO A REGISTER
ouT BASE + 1 ;OUTPUT SECTOR LENGTH/SECTORS PER TRACK
FORMS: IN BASE + 0 ;READ STATUS
ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)
JNZ FORMS ;WAIT FOR PARAMETER NOT FULL
MVI A,40H ;LOAD GAP 5 LENGTH (40 BYTES) INTO A REGISTER
ouT BASE + 1 ;OUTPUT GAP 5 LENGTH
FORM6: IN BASE + 0 ;READ STATUS
ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)
JNZ FORM®6 ;WAIT FOR PARAMETER NOT FULL
MVI A,26H :LOAD GAP 1 LENGTH (26 BYTES) INTO A REGISTER
ouT BASE + 1 ;OUTPUT GAP 1 LENGTH

3-26



iSBC 204

Programming Convention

Table 3-10. Typical Format Track Routine (Cont’d)

7Kk ke ke ke ek &k Kk sk ok ok ok ke ok ke ok ok ok gk Sk A A Ak ok ke ok sk ok ok ok sk ko K ok ke ke Ak ke k ok ok ok ok ok ok ok ok ok
; WAIT FOR FORMAT TO COMPLETE

3R K ok ko ok g e e sk ok ke ok kg e ok ke Ak ok ok sk sk gk ok ok ok ok ke k ok ok sk ok ke ok sk ok K K kT ko k ok ok ok ok ok ok ok ke ok
BASE + 0

FORM7: IN
ANI
Jz
IN
ORA
JNZ

LXI
INR
LOOP: MOV
LXI
MVI
CMP
JNZ
MVI
CMP
JNZ
MV
CMP
JNZ
JMP
STEP:

INXE
INX
JMP
END

LN

08H
FORM7

BASE + 1

A
ERROR

H,FTBL
D
M,D

B,CONS
A,LOW CONS

L
STEP

AHIGH CONS

H

STEP
A78

D
FORMA
RDAT

“H

H
H
LOOP

JCREATE FORMAT TABLE
;HAND L = FTBL POINTER

;D = SECTOR ADDRESS

FTBL EQU
PUBLIC

CSEG
FORT: MVI
MOV
LXI
FORT1: MVI
INX
MVI
INX
MOV
INX
Mvi
INX
INR
MOV
CPI
JNZ
RET
END

4000H
FORT

A01H
DA
H,FTBL
M,00H
H
M,00H
H

M,D

H
M,00H
H

D

AD

27
FORT1

;READ STATUS

;CHECK INTERRUPT REQUEST BIT SET
SWAIT FOR INTERRUPT
;READ RESULT REGISTER

'SET FLAG

;CHECK TYPE OF ERROR

7 %k ok ke ok Tk ok sk sk sk sk ok k ke kK R K ok ke ok gk ok ok ke A Ak ks ok ok Kk ko s ok ok sk ke Ak kK ok sk sk ok ok ok ok o ok ok o o ko
; THE FOLLOWING ROUTINE UPDATES THE FORMAT TABLE

3 ok ok ok ok ke ok ok ok ok ok gk ok ok k ok Kk K ok ok ok sk sk sk sk sk sk ok kK ok gk g ok sk Kk ke ok sk sk ok ok ke ke ko sk sk sk ok ok ok ok Kk kK Kk ok ok ks o
;LOAD TABLE ADDRESS INTO H AND L REGISTERS

JINCREMENT TRACK ADDRESS

JWRITE TRACK ADDRESS INTO FORMAT TABLE

;LOAD CONSTANT INTO B AND C REGISTERS

;LOAD LOW BYTE OF CONSTANT IN A REGISTER

;COMPARE LOW BYTE OF CONSTANT TO LOW BYTE OF FTBL POINTER
;IF NON-ZERO, JUMP TO INCREMENT POINTER

;LOAD HIGH BYTE OF CONSTANT IN A REGISTER

;COMPARE HIGH BYTE OF CONSTANT TO HIGH BYTE OF FTBL POINTER
;IF NON-ZERO, JUMP TO INCREMENT POINTER

;LOAD A REGISTER WITH NUMBER OF TRACKS + 1

;COMPARE D WITH NUMBER OF TRACKS +1

;IF NON-ZERO, MORE TRACKS TO FORMAT

;END OF FORMAT ROUTINE

JINCREMENT FTBL POINTER BY 4

3JUMP TO LOOP TO CONTINUE UPDATING FORMAT TABLE

;LOAD SECTOR INTO A
;MOVE SECTOR INTO D

;LOAD FTBL

;WRITE TRACK TO MEM

'STEP FTBL
;WRITE HEAD TO MEM

SWRITE SECTORTOMEM' .

"WRITE SECTOR LENGTH TO MEM
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standard-sized diskette and from 00 to 34 (005 to 22:6)
for the mini-sized diskette.

If a track address greater than 76 or 34 is
specified, the FDC will continue to step the
drive in an attempt to reach the nonexistent
track. This could result in drive damage. If
this occurs, the FDC must be reset and a seek
to track 0 operation must be performed to re-
initialize the FDC’s current track register to
a known location.

3-28. READ DRIVE STATUS COMMAND

The read drive status command examines the drive’s
incoming status lines and is used expressly to clear a
“drive not ready” condition from within the FDC or to
read the optional count input pin. When adriveisnot
ready (or when a drive goes not ready), this condition
is retained in an internal latch within the FDC and is
noted in the result register when aread result register
170 port command is executed. The read drive status
command, in addition to presenting a data byte
reflecting the states of the incoming drive status
lines, enables the internal latch to again monitor the
drive’s ready line. After the drive is placed in a
“ready” state, two subsequent read drive status
commands must be issued to update the latch to
reflect a “drive ready” indication in the result
register.

The first read result register will indicate that the
drive went not ready and will update the interval
latch to theready state. The second read willindicate
the updated latch value.

The . command code for the read drive status
command is 6Cs (drive/surface 0 or 2) or ACi
(drive/surface 1 or 3). No parameters arerequired for
command execution. The individual drive status bits
returned are interpreted as follows:

D; Dg Ds Dy D3 Dz Dy Dg (LSB)

HEEEEN

L
J 1 A A 4
RESERVED

READY 1
WRITE FAULT
INDEX

ShAgon

TRACK 0
READY 0
WRITE PROTECT

Bit 7: Reserved for future use (“1” returned).

Bit 6: Ready 1. Indicates the current state of the
internal “ready’” latch associated with drive/surface
1. If set (logical “1”), indicates that the driveisin a
“ready” state. If clear (logical “0”),indicates that the
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drive has gone “not ready” since the latch was last
updated. Note that this bit and the Ready 0 bit (bit 2)
are both returned irrespective of the drive/surface
specified in the command code bits 7 and 8.

Bit 5: Write Fault. When in a logical “1” state,
indicates that a drive-defined fault condition is
present in the specified drive. Note that drives
providing a write fault indication generally latch this
line within the drive.

Bit 4: Index. When in alogic*“1” state, indicates that
an index pulse is present on the specified drive’s
index line.

Bit 3: Write Protect. When in a logical “1” state,
indicates that a write protected disketteis installedin
the specified drive.

Bit 2: Ready 0: Indicates the current state of the
internal “ready” latch associated with drive/surface
0. If set, indicates that the driveis in a “ready” state
and if reset, indicates that the drive has gone “not
ready” since the latch was last updated.

Bit 1: Track 0. When in alogical “1” state, indicates
that the specified drive’s read/write head currently is
positioned over track 0.

Bit 0: Count/OPL. Indicates the current state of the
optional count input pin. /5% D oM SAE00 To
DETELT PiSK CHANOE SEE2

Note that only the two ready bits arelatched and that
all other bits reflect the current states of their
associated status lines when the read drive status
command is processed. The read drive status
command is not normally used to check the status. It
is normally used to clear a ‘‘drive not ready”
condition. The read result register I/O port com-
mand usually provides sufficient information on
drive status.

3-29. READ AND WRITE SPECIAL
REGISTER COMMANDS

The read and write special register commands are
used to access special registers within the FDC. (The
registers accessed are described in table 3-11.) The
command code to read a special register is 7D
(drive/surface 0 or 2) or BDys (drive/surface 1 or 3),
and the command code to write a_special register is
7A s (drive/surface 0 or 2) or BA ¢ (drive/surface 1 or

COUNT/OPI® DASK. CK“‘-B)'

The write special register command requires two
parameters. The first parameter (parameter 0)
specifies the address of the special register (see table
3-11), and the second parameter is the data to be
written into the register.

The read special register command requires only a
register address parameter. Following command
execution, the contents of the special register read are
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Table 3-11. Read/Write Special Registers

REGISTER NAME

REGISTER ADDRESS
(IN HEXADECIMAL)

REGISTER CONTENTS

Scan Sector Number

Scan Block Count

Scan Byte Count

Drive/Surface 0 or 2
Current Track Address

Drive/Surface 1 or 3
Current Track Address

Mode Register

IET To $C¢
oY WRT(N
EDC RESET
REGISTER.

06

14

13

12

1A

17

The number of the sector in which the specified scan data
pattern was located.

The number of 128-byte blocks remaining to be compared
during a scan operation when the scan data pattern was
located. This register initially contains a value equivalent to
the number of 128-byte blocks, minus 1, allocated to a sec-
tor and is decremented with every 128 bytes read. Note that
when scanning 128-byte sectors, the scan block count is
zero. This register is used when scanning non-128 byte sec-
tors to determine the number of bytes in a sector remaining
to be scanned when the scan data pattern was located (see
Appendix A).

The number of bytes remaining to be compared in the current
block of 128 bytes when the scan data pattern was located.
This register is initialized to 128 at the beginning of a biock
and is decremented with each byte compared.

The current track location of the read/write head on drive/
surface 0 or 2. Note that the contents of this register should
be considered valid only after a seek, read, or write operation.

The current track location of the read/write head on drive/
surface 1 or 3. Note that the contents of this register should
be considered valid only after a seek, read or write operation.

Writes the parameters to the mode register.

D7 Dg D5 Dy D3 Dp Dy Dy
Ijltlolololol | l

L = 0 DMA MODE, = 1 NON DMA
= 0 DOUBLE, = 1 SINGLE ACTUATOR

Bits 6 and 7
Must be one

Bits 2-5
Must be set to zero (not used)

Bit 1

Double/Single Actuator: Selects single or double actuator
mode. If the single actuator mode is selected, the FDC
assumes that the physical track location of both disks is
always the same. This mode facilitates control of a drive
which has a single actuator mechanism to move two heads.

Bit 0

Data Transfer Mode: This bit selects the data transfer
mode. If this bit is a zero, the FDC operates in the DMA mode
(DMA Request/ACK). If this bit is a one, the FDC operates in
non-DMA mode. When the FDC is operating in DMA mode,
interrupts are generated at the completion of commands. If
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Table 3-11. Read/Write Special Registers (Cont’d.)

REGISTER NAME

REGISTER ADDRESS
(IN HEXADECIMAL)

REGISTER CONTENTS

Output Port

Input Port

23

22

the non-DMA mode is selected, the FDC generates an
interrupt for every data byte transferred.

NOTE

Bits 0 and 1 areinitialized to zero. The non-DMA modeis
not supported by the iSBC 204 interface.

Reads or writes the FDC’s drive output port. Each bit of the
register corresponds to the FDC output pin of the same
name.

D7 Dg D5 Dg D3z D2 Dy Dg (LSB)

HEEEEEN

A 4 )

—WRITE ENABLE
SEEK/STEP
DIRECTION
LOAD HEAD

LOW HEAD CURRENT

WRITE FAULT RESET/
MOTOR ON (OPO)
SELECTO

SELECT 1

“Other than for diagnostic purposes, this register is written to

modify the state of the user-specified Write Fau't Reset/Motor
On bit (bit 5). On standard-sized drives with write fault
detection logic, this bit is set to generate the write fault reset
signal. This signal is used to clear a write fault indication
within the drive. On mini-sized drives, this bit is set to turnon
the drive motor prior to initiating a drive operation or is
cleared to turn off the drive motor following an operation. If
the register contents are read and stored prior tc writing the

register, the remaining bits can be restored to their previous , «:

state when the register is subsequently written to moqify bit
5. Note that any time the register is read or written with the
command select bits set to a different value thanis currently in |
the register, the register will be cleared .(drive
deselected). Also note that when writing to the output port
register to turn off the drive motor, the drive must first be
deselected (to ensure that the head is unloaded) by a read
command with the select bits set to zero.

Reading this port will return the data that the FDC sees at the
corresponding pins. Reading this port will update the drive
not ready status, but will not clear the status.

D7 Dg Ds Dg D3 Dy Dy Dp

I1l4l [ L1111

W L
COUNT

TRACK 0

READY 0

- WRITE PROTECT
L INDEX

WRITE FAULT

READY 1

RESERVED (1 RETURNED)
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Table 3-11. Read/Write Special Registers (Cont’d.)

REGISTER ADDRESS

REGISTER NAME (IN HEXADECIMAL)

REGISTER CONTENTS

Drive/Surface 0 10
Bad Track Register 1

Drives/Surface 0 1
Bad Track Register 2

Drive/Surface 1 18
Bad Track Register 1

Drive/Surface 1 19
Bad Track Register 2

The track address of the first bad track associated with
drive/surface 0. Note that if FF is returned (all “one” bits), no
bad track was specified.

The track address of the second bad track associated with
drive/surface 0.

The track address of the first bad track.associated with
drive/surface 1.

The track address of the second bad track associated with
drive/surface 1.

present in the FDC’s result register and are available
to the program through aread result register 1/0 port
command. Note that the special registers should not
be written while an operation is in progress. Also,
when reading special registers, the data will not be
valid until the current operation is complete.

3-30. ROUTINE READ AND
WRITE COMMANDS

The following commands are categorized as routine
read and write commands.

Read Data

Read Data and Deleted Data
Write Data

Write Deleted Data

Verify Data and Deleted Data

All of the above commands are available in two
command formats; the standard command format in
which a single, 128-byte sector is read or written and
the special command format in which either multiple
sectors (of any sector length) or single sectors of more
than 128 bytes are read or written. The distinction
between the two command formats is noted in the
command op code (and also in the number of
parameters required). T'able 3-12 lists the command
codes for the standard and special command
formats. The standard command format requires
two parameters and the special command format
requires three parameters.

Parameter 0: Track Address. Specifies the track
number in which the sector(s) to be read or written is
located. Legal values range from 00;s to 4C s (0 to 76)
for a standard-sized diskette and from 006 to 22 (0 to
34) for a mini-sized diskette.

Parameter 1: Sector Address. Specifies the sector
number to be read or written. In multi-sector
transfers, the sector number specified is the first
sector to be read or written, and the specified number
of sectors (parameter 2) are processed consecutively.

Parameter 2: Sector Length/Number of Sectors.
The sector length field (bits 7-5) is only used with the
special command format and specifies the number of
data bytes allocated to a sector as follows:

BIT SECTOR LENGTH
(IN BYTES)

7 6 5

0 0 0 128

0 0 1 256

0 1 0 512

0 1 1 1024

1 0 0 2048

1 0 1 4096

1 1 | 0 8192

1 1 1 16,384

The number of sectors field (bits 4-0) is used only with
multi-sector transfers and specifies the number of
consecutive sectors to be read or written during the
transfer (if zero is entered, a single sector is
transferred). The maximum number of sectors that
can be transferred is limited to the physical number
of sectors on the track.

All of the routine read and write commands perform
the functions noted in table 3-5 (see Section 3-18) in
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Table 3-12. Standard and Special Command Format Codes

COMMAND CODE (IN HEXADECIMAL)
STANDARD COMMAND FORMAT SPECIAL COMMAND FORMAT
COMMAND
DRIVE/ DRIVE/ DRIVE/ DRIVE/

SURFACEO SURFACE 1 SURFACEO SURFACE 1
Read Data 52 92 53 93
Read Data and Deleted Data 56 96 57 97
Write data 4A 8A aB 8B
Write Deleted Data 4E 8E 4F 8F
Verify Data and Deleted Data 5E 9E 5F 9F

that the specific drive status lines are examined prior
to beginning command execution, an implicit seek to
the track addressed is performed, and the drive’s
read/write head is loaded. Regardiess of the type of
command specified (read, write, or verify), the FDC
first reads the ID field(s) to verify that the correct
track has been located and to locate the addressed
gector. When a transfer is complete (or cannot be
completed), the FDC sets the interrupt request bit in
the status register and provides an indication of the
outcome of the operation in the result register.

3-31. READ DATA COMMAND

The read data command transfers the data contents
from the specified sector(s) on the diskette into
memory. The read data command will not transfer a
deleted sector. During a multi-sector transfer, if a
deleted sector is encountered (deleted sector address
mark read at the beginning of the data field), the
gector is included in the total count of sectors read, but
its contents are not transferred to memory. When a
deleted sector is encountered, the deleted data found
bit is set in the result register.

3-32. READ DATA AND DELETED
DATA COMMAND

The read data and deleted data command is identical
to the read data command with the exception that
when a deleted sector is encountered, its contents are
transferred to memory. As with the read data
command, if a deleted sector is encountered, the
deleted data found bit is set in the result register.

3-33. WRITE DATA COMMAND

The write data command permits a sector (or sectors)
on the diskette to be updated (written) from memory.

3-32

3-34. WRITE DELETED DATA
COMMAND

The write deleted data command is identical to the
write data command with the exception that the FDC
replaces the normal data address mark with a deleted
sector address mark when the sector is updated.

3-35. VERIFY DATA AND
DELETED DATA COMMAND

The verify data and deleted data command reads the
specified number of normal and deleted sectors into
the FDC (to verify the data field CRC bytes), but does
not transfer the data to memory. Note that if a CRC
error is detected during a multi-sector transfer,
processing is terminated with the sector in error. The
address of the failing sector can be determined by
examining the scan sector number register using the
read special register command (see Section 3-29).

3-36. SCAN COMMANDS

There are two scan commands: scan data and scan
data and deleted data. Both commands are used to
search a sector or multiple sectors for a specific data
pattern or “key” from memory. The FDC’s operation
during a scan operation is unique in that data is read
from memory and from the diskette simultaneously.

During the scan operation, the key is compared
repetitively with the data read from the diskette (e.g.,
an eight byte key would be compared with the first
eight bytes (1-8) read from the diskette, the second
eight bytes (9-16), the third eight bytes (17-24). The
scan operation is concluded when the key is located or
when the specified number of sectors have been
searched without locating the key. When concluded,
the FDC requests an interrupt. The program must
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then read the result register to determine if the scan
was successful (if the key was located). If successful,
several of the FDC’s special registers can be
examined (read special register command) to
determine more specific information relating to the
scan (i.e., the sector number in which the key was
located, the number of bytes within the sector or block
that were not compared and the number of sectors or
blocks remaining to be compared when the key was
located). Note that the special registers specifying
the number of bytes and the number of blocks
remaining to be scanned are based on a 128-byte
sector. To interpret the contents of these registers
with non-128 bytes sectors, see Appendix A.

The interface does not do asliding scan, it does a fixed
block linear search. This means the key in memory is
compared to an equal length block in a sector; when
these blocks meet the scan conditions the scan will
stop. Otherwise, the scan continues until all the
sectors specified have been searched.

The following factors regarding key length must be
considered when establishing a key in memory.

1. When searching multiple sectors, the length of
the key must be evenly divisible into the sector
length to prevent the key from being split at
subsequent sector boundaries. Since the charac-
ter FFis is not compared, the key in memory can
be padded to the required length using this
character. For example, if the actual pattern
compared on the diskette is twelve characters in
length, four bytes of FFs would be appended to
the key. Consequently, the last block of sixteen
bytes compared within the first sector would end
at the sector boundary, and the first byte of the
next sector would be compared with the first byte
of the key. Splitting data over sector boundaries
will not work properly since the interface expects
the start of a key at each sector boundary.

2. Since the first byte of the key is compared with
the first byte of the sector, when the pattern does
not begin with the first byte of the sector, the key
must be offset using the character FF. For
example, if the first byte of a mine byte pattern
begins on the fifth byte of the sector, four bytes of
FFs are prefixed to the key (and three bytes of
FF s are appended to the key to meet the length
requirement) so that the first actual comparison
begins on the fifth byte.

The command codes for the two scan commands are
as follows:

Programming Convention

COMMAND COMMAND CODE (IN HEXADECIMAL)
Drive/Surface ¢ or 2 | Drive/Surface 1 or 3
Scan Data 40, 80,
Scan Data and 44, 8,
Deleted Data

Both scan commands require five parameters:

Parameter 0: Track Address. Specifies the track
number containing the sectors to be scanned. Legal
values range from 00:s to 4Cis (0 to 76) for a standard
diskette and from 00:6 to 226 (0 to 34) for a mini-sized
diskette.

Parameter 1: Sector Address. Specifies the first
sector to be scanned. The number of sectors scanned
is specified in parameter 2, and the order in which
sectors are scanned is specified in parameter 3.

Parameter 2: Sector Length/Number of Sectors.
The sector length field (bits 7-5) specifies the number
of data bytes allocated to each sector (see parameter
2, routine read and write commands for field
interpretation). The number of sectors field (bits 4-0)
specifies the nhumber of sectors to be scanned. The
number specified ranges from one sector to the
physical number of sectors on the track.

Parameter 3: Scan Type/Step Size. The scan type
field (bits 7 and 6) specifies the comparison per-
formed.

BIT

COMPARISON PERFORMED

Equal. Compares each byte within
the key for a corresponding equal
byte within the sector. The scan
stops after the first equal condition
is met.

Greater Than. Compares the key for
a corresponding pattern on the
sector in which the binary value of
the data on the diskette is either
greater than or equal to the binary
value of the key. The scan stops
after the first greater than or equal
condition is met.

Less Than. Compares the key for a
corresponding pattern on the
sector in which the binary value of
the data on the diskette is either less
than or equal to the binary value of
the key. The scan stops after the
first less than or equal condition is
met.

Illegal.
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The step size field (bits 5-0) specifies the sector offset
(the number of sectors between the current sector
being scanned and the next sector to be scanned).
The address of the next sector to be scanned is derived
by adding the step size to the current sector
address. If a step size of one is specified, the next
sequential sector is scanned.

Parameter 4: Field Length. Specifies the number of
bytes to be compared (length of the key). While the
range of legal values is from 0 to 255, the field length
specified should be evenly divisible into the sector
length to prevent the key from being split at sector
boundaries. If a zero is used for the field length, 256
bytes are compared.
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Figure 3-12 is an example of several scan commands.

3-37. INSTRUCTION SEQUENCES

When the drives are powered up, the initialization
sequence, shown in the flow chart of figure 3-13,
should be run to initialize the heads to track zero.
Table 3-13 shows a typical initialization routine. The
DMA initialization sequence shown in figure 3-14
should be run next. Table 3-14 lists a typical DMA
initialization routine. If the diskettes that were
installed are unformatted (new), the format sequence
shown in figure 3-11 should be run. The drive and
diskette(s) are now ready for operation.
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Assume a step size of 01, a sector size of 256, and tour sectors on track 1 with the following data:

01 = Greater than or equal
10 = Less than or equal

~

. Field Length — Each record is partitioned into a number of fields equal tothe record size divided by the field
length. Note that the record size should be evenly divisable by the field length to insure proper operation of
multi record scan. Also, maximum field length = 256 bytes.

3. Key — The key is a string of bytes located in the user system memory. The key length should equal the field
length. By programming the 8257 DMA Controller into the auto load mode, the key wilt be recursively read in
by the chip (once per field).

IS

Completion Code — Shows how Scan command was met or not met.
00 — SCAN Not Met

01 — SCAN Met Equal

10 — SCAN Met Not Equal

Sector 01: 0t 02 a3 04 05 06 07 08 09 10 11 12 13 0 - — 00
Sector 02: A1 A2 A3 A4 A5 A6 A7 A8 A9 B1 B2 B3 B4 00 -————— 00
Sector 03 1A 2A 3A 4A 5A 6A TA B8A 9A 1B 28 3B 4B 00 ——m——— 00
Sector 04: F1 F2 F3 F4 F5 F6 F7 F8 F9 1IF 2F 3F 4F 00 = 00
Parameter 4 Parameter 2 Special Registers
Parameter 3 Fietd Parameter 1 | Number o Key 3 Completi Comments
Command * Length? |Sector Address| Sectors Code * RO6 R14 R13
e 4 1 1 05,06,07,08 01 0t 01 79H Scan met on second field
0o 4 2 2 4A,5A,6A,7A 00 X X X Scan not met.
00 16 1 4 FF,FF,FF,FF,F5,F6,F7,F8,F9,FF FF,FF,FF,FF,FF FF o1 04 01 71H | Scan met on sector 4, first field.
00 2 1 2 7A.8A 00 X X X Scan did not check sector 3, therefore scan was not met.
ot 2 1 4 F9,1F 0t 04 o1 77H Scan met in sector 4.
01 4 2 3 F2,F1,F7,FA 10 04 o1 79H Scan not met. Key field greater than disk field.
01 4 3 5A,5A,6A,TA 10 03 01 79H Scan met. Key field less than disk field
10 4 4 1 F7,F8,F9,FF 10 04 01 7DH Scan met equal.
10 2 1 2 05,04 10 01 01 7FH Scan met. Key field greater than disk field.
10 4 2 1 A5,A5,6A,TA 10 02 01 7DH Scan met. Key field less than disk field.
1. Command — 5. Special Registers
00 = Equal RO6 — This register contains the record number where the scan was met.

R14 — This register contains the MSB count and is decremented every 128 characters.

R14=2¢-1
Length (£) (Initialize at
{D7-D5 of PAR 2) Record Size | Beginning of Record
000 128 Bytes 0
001 256 Bytes 1
010 512 Bytes 3
011 1024 Bytes 7
L] L] .
. L) L]
- L .

R — 13 This register contains a modulo 128 LSB count which is initialized to 128 at beginning of each record.
This count is decremented after each character is compared except for the last character in a pattern match
situation.

Pointer = sector length — ( (R14 contents) x 128 + (R13 contents) }

Figure 3-12. Scan Command Example
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START

POWER-UP SET eSS
ALL DRIVES Tos
RESET SELECT
INTERFACE FDC(1)
RESET
RESET
FDC(0) FOC(1)
Y Yoy
CHARACTERISTICS CHARACTERISTICS
SEEK TO
SPECIFY SPECIFY seex 10
BAD TRACKS BAD TRACKS
DRIVE 0 DRIVE 0 (2) ON DRIVE 1
SPECIFY SPECIFY
BAD TRACKS BAD TRACKS
DRIVE 1 DRIVE 1 (3) RS'?ETEIDSC
2ND FOC
INSTALLED Yes COMMAND
? BUSY BIT
CLEAR
YES
seakrd
AD
ON DRIVE 0 2ND DRIVE n‘égu”
PRESENT BYTE SELECT
! FDC (1)
“ I
READ FDC
STATUS
1 GO TO
ERROR ROUTINE
COMMAND
BUSY BIT
CLEAR
2ND FOC SET PASS
INSTALLED SWITCH
? TO1

READ
RESULT
BYTE

GO TO
ERROR ROUTINE

Figure 3-13. Initialization Flow Chart
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Table 3-13. Typical Initialization Routine

;INIT RESETS THE INTERFACE AND FDC.

;SPECIFIES BAD TRACKS AND DRIVE CHARACTERISTICS.
;RECALIBRATES TWO DRIVES (SEEK TO TRACK 0).
;EXAMPLE USES ONE FDC AND TWO SHUGART 800 DRIVES.

BASE EQU 00H
PUBLIC INIT
EXTRN ERR1
EXTRN ERR2
EXTRN DMAI
EXTRN FORM
CSEG

MRS 222222 82080880 ee 8 et et essssssssasssssssssstssssssssssssssssssssssdsssssssssssssssssssssssssss

RESET THE INTERFACE.

MR 22222 C0 S0 e s a0 e et sdesessesdsssssssesssssssssssssssessessssssssdsssssssssssesssssssssssssssss

INIT:

QuUT

BASE+OFH

/INITIALIZE THE INTERFACE

NR. 2222222822800 et sttt sesssstatsatdesssstetesenesssssssssssssssessssssssssssssssssssssssssssd

MvI
ouT

A01H
BASE+2

RESET THE FDC CHIP.

2822322222228 e e assssetssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssss,s

;LOAD A REGISTER WITH A ONE
;WRITE A ONE BYTE TO FDC TEST REGISTER

R 2328 0222022 eeassasen s et s st sttt s st st s ettt sss s st sssstdssssssdssssssssssssessssssssssssssssd

RESET TEST REGISTER.

MR 222222230002 eas st enssss st st s et sessedsnsetssdsnsssssessssssssessssssssssssssssessssssssssssd

XRA
ouT

A
BASE+2

;CLEAR A REGISTER
JWRITE A ZERO BYTE TO FDC TEST REGISTER

MR 2222223 222 00 e et e et e st sttt s sssss st sttt s et s s ssssssssssssssssssssssstesssssssssssssd

SPECIFY DRIVE CHARACTERISTICS.

MR 22202202200t e ad e adenden s es st s et s st st st et s s et edsssssssssssssssssssssssessssssssssssssssd

MVI A,35H ;LOAD SPECIFY COMMAND

ouT BASE+0 ;WRITE SPECIFY OP CODE TO COMMAND REGISTER
INITT1: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INITH ;WAIT FOR NOT FULL

MVI A,0DH ;LOAD SPECIFY COMMAND (DEFINE DRIVE CHARACTERISTICS) IN A REGISTER
INIT2: ouT BASE+1 sWRITE SPECIFY COMMAND TYPE TO COMMAND REGISTER

IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT2 ;WAIT FOR NOT FULL

MVI A,08H ;LOAD STEP RATE (8 MS) IN A REGISTER
INIT3: ouT BASE+1 ;WRITE STEP RATE TO PARAMETER REGISTER

IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JINZ INIT3 sWAIT FOR NOT FULL

MVI A,08H ;LOAD HEAD SETTLING TIME (8 MS) IN A REGISTER
INIT4: ouT BASE+1 sWRITE HEAD SETTLING TIME TO PARAMETER REGISTER

IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JINZ INIT4 sWAIT FOR NOT FULL

MVI A,59H ;LOAD INDEX COUNT (5)/HEAD LOAD TIME (36 MS)

;IN A REGISTER

ouT BASE+1 ;WRITE INDEX COUNT/HEAD LOAD TIME TO PARAMETER REGISTER
INITS: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JNZ INITS ;WAIT FOR NOT BUSY
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Table 3-13. Typical Initialization Routine (Cont’d)

;*************************************************************************************

; INITIALIZE BAD TRACK REGISTERS FOR ,DRIVE 0 AND 1, TO FF.
© kR R ARk kA kA Rk kA sk ok ek ok ek ko ok Kk kA ARk ke ARk ok koA ok ook ok ok Aok ek ok K

MVI A,35H ;LOAD SPECIFY COMMAND IN A REGISTER

ouT BASE+0 ;WRITE SPECIFY OP CODE TO COMMAND REGISTER
INITE: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT6 iWAIT FOR NOT FULL

Mvi A, 10H ;LOAD SPECIFY COMMAND TYPE (BAD TRACKS DRIVE 0)

;IN A REGISTER

ouT BASE+1 :WRITE SPECIFY COMMAND TYPE TO COMMAND REGISTER

MVI B,3H ;SET B REGISTER TO THREE FOR COUNTING LOOPS
INIT7: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT7 sWAIT FOR NOT FULL

MvI AOFFH ;LOAD FF IN A REGISTER

ouT BASE+1 'WRITE FF TO PARAMETER REGISTER

DCR B ;DECREMENT COUNT IN B REGISTER

JNZ INIT7 ;WAIT FOR ZERO (THREE LOOPS)
INITS: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JINZ INIT8 sWAIT FOR NOT BUSY

Mvi A,35H ;LOAD SPECIFY COMMAND IN A REGISTER

ouT BASE+0 \WRITE SPECIFY OP CODE TO COMMAND REGISTER
INITS: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT9 ;WAIT FOR NOT FULL

MVI A18H :LOAD SPECIFY COMMAND TYPE (BAD TRACKS DRIVE 1)

;IN A REGISTER

ouT BASE+1 WRITE SPECIFY COMMAND TYPE TO COMMAND REGISTER

MVi B,3H ;SET B REGISTER TO THREE FOR COUNTING LOOPS
INIT10: IN BASE+0 ;READ STATUS REGISTER

ANl 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT10 iWAIT FOR NOT FULL

MVI A,OFFH ;LOAD FF IN A REGISTER

ouT BASE+1 ;WRITE FF TO PARAMETER REGISTER

DCR B ;DECREMENT COUNT IN B REGISTER

JINZ INIT10 ;WAIT FOR ZERO (THREE LOOPS)
INIT11: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JNZ INIT11 sWAIT FOR NOT BUSY

;************************************************************************************

; RECALIBRATE DRIVE 0 (SEEK TO TRACK 0)
= Fed ek ek ok ek ek sk sk ek Ak ok ok ek ok ok ko ok Aok sk ok ek Ak Ak ok ek Ak ek A Ak ok sk ke ook Ak etk ok A okok

MvI A,69H ;LOAD SEEK OP CODE IN A REGISTER

ouT BASE+0 WRITE SEEK COMMAND TO COMMAND REGISTER
INIT12: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JNZ INIT12 JWAIT FOR NOT FULL

XRA A ;CLEAR A REGISTER

ouT BASE+1 :WRITE TRACK ZERO TO PARAMETER REGISTER
INIT13: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JINZ INIT13 sWAIT FOR NOT BUSY

IN BASE+1 ;READ RESULT BYTE

ORA A ;CHECK FOR ZERO RESULT BYTE
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Table 3-13. Typical Initialization Routine (Cont’d)

JNZ ERR1 ;IF NON-ZERO GO TO ERROR ROUTINE
INIT14: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JNZ INIT14 JWAIT FOR NOT BUSY
ek ke sk ok sk ke ok Ak ek sk ok sk Aok sk ok sk e ek ok ke e ek ok ke ek sk sk ok sk ok Ak ke sk ke sk ke ke e shok Aok e sk ok ok s sk ko ke ke ook ok ke ek
; RECALIBRATE DRIVE 1 (SEEK TO TRACK 0)
7 Rk sk ok Aok ok ke ke sk sk ok Ak e gk sk ok ke sk ks ok kK ke sk Ak ke ok sk sk sk ok ki sk s sk ke s ke ok ket sk sk ek e sk ok ke sk ke ok sk e e ok

MVI A,0A9H ;LOAD SEEK OP CODE IN A REGISTER

ouT BASE+0 SWRITE SEEK COMMAND TO COMMAND REGISTER
INIT15: IN BASE+0 ;READ STATUS REGISTER

ANI 20H ;CHECK PARAMETER FULL BIT SET (D5)

JINZ INIT15 \WAIT FOR NOT FULL

XRA A ;CLEAR A REGISTER

ouT BASE+1 JWRITE TRACK ZERO TO PARAMETER REGISTER
INIT16: IN BASE+0 ;READ STATUS REGISTER

ANI 80H ;CHECK COMMAND BUSY BIT SET (D7)

JNZ INIT16 SWAIT FOR NOT BUSY

IN BASE+1 ;READ RESULT BYTE

ORA A ;CHECK FOR ZERO RESULT BYTE

JNZ ERR2 ;IF NON-ZERO, GO TO ERROR ROUTINE

JMP FORM

END

SET: WRITE DMAC 8 WRITE DMAC SET:
TC STOP AND MODE SET MODE SET AUTO LOAD
DMA ENABLE BITS REGISTER REGISTER AND DMA ENABLE BITS

WRITE DMAC
CONTROL
REGISTER

WRITE DMAC
STARTING MEMORY
ADDRESS REGISTER

Figure 3-14. DMA Channel Initialization Flow Chart
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Table 3-14. DMA Channel Initialization

‘INITIALIZE DMAC FOR A WRITE OPERATION FROM MEMORY STARTING AT 4000
“TERMINAL COUNT SET FOR 128 BYTE SECTORS

BASE EQU O00H
PUBLIC DMAI
EXTRN FORM

CSEG
‘****************************************************************************k********

'

; WRITE DMAC MODE SET REGISTER
DMAL: MVI A,04H :MOVE MODE WORD INTO A REGISTER
ouT BASE+8 :WRITE MODE SET REGISTER

.....................

+

e S iioriaisisiaialaiasisiaiaboloiololaloloiolallalalololele ok
; WRITE DMAC CONTROL REGISTER
;**************************************************************{**********************

Mvi A127D :CONTROL REGISTER LSB VALUE (128-1)
ouT BASE+5 :WRITE CONTROL REGISTER LSB

Mvi A,80H ;MSB VALUE, WRITE DISK

ouT BASE+S :WRITE CONTROL REGISTER MSB

'*************************************************************************************

1

; WRITE DMAC STARTING MEMORY ADDRESS REGISTER
-******************************************************************t******************

MVI A,00H :STARTING MEMORY ADDRESS LSB

ouT BASE+4 \WRITE STARTING MEMORY ADDRESS LSB
MVI A 40H ;MSB VALUE

ouT BASE+4 ‘WRITE STARTING MEMORY ADDRESS MSB
RET

END
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CHAPTER 4
THEORY OF OPERATION

4-1. INTRODUCTION

This chapter explains the circuit operation of the
iSBC 204 Interface. The level of the following
discussion assumes that the reader has a working
knowledge of digital electronics and has access to the
individual component descriptions of all integrated
circuits employed on the board. As a prerequisite,
the reader should be familiar with the programming
conventions outlined in Chapter 3 of this manual and
the functional operation of both the host processor
and the Multibus interface. Familiarity with the
diskette drive interface specifications and operation
also will prove beneficial in the comprehension of
interface operation.

4-2. SCHEMATIC INTERPRETATION

The interface pc board schematic (drawing number
2002031) consists of five individual sheets which are
labeled Sheet 1 of 5, Sheet 2 of 5, etc. Thesedrawings
(figure 5-2) and the pc board assembly drawing
(figure 5-1), are located in Chapter 5.

Schematics are drawn to standard drafting conven-
tions with input signals entering from the left and
output signals exiting from theright. Inputor output
signals between individual sheets of the schematic
include a location coordinate code immediately
preceding (input signals) or following (output
signals) the signal name. This code defines the
schematic location for the origin or destination of the
signal. The first digit of the code is the schematic
sheet number, and the last two characters specify the
zone (Z) as defined by the horizontal and vertical grid
location coordinates appearing around the perimeter
of the schematic. For example, the code “2ZB8”
indicates that the origin or destination of the
associated signal appears on sheet 2 of the schematic
within the zone defined by schematic grid coordi-
nates “B” and “8”.

Schematic logic symbols follow the active state
convention in the positioning of the inversion
symbol. A gate with an inversion symbol at its
output indicates that the output is active in its low
state, and a gate without an inversion symbol at its
output indicates that the output is active in its high
state. Logic gating symbols are drawn according to
their circuit function rather than by manufacturer’s
definition. For example, the gate shown in figure
4-1, depending on its application, would be drawn in
either of the two configurations shown.

D = Doy

x|rjx|r|>
Ilxrr|w
rlIlx|I|=<

Figure 4-1. Logic Conventions

The gate configuration on the left (positive NAND),
in figure 4-1, indicates that the required low level
output results from a logic high level at both inputs
(AND function), and the gate configuration on the
right (negative OR) indicates that the required high
level output results from a logic low level at either (or
both) input (OR function).

In addition to the inversion symbol convention,
signal nomenclature also follows an active state
convention. When a signal (or level) is active in its
logic low state, the signal mnemonic is followed by a
slash (e.g., RST/). Conversely, when a signal is
active in its logic high state, the slash is omitted from
the signal mnemonic (e.g., RST).

4-3. FUNCTIONAL DESCRIPTION

The following subsections describe the operation of
the individual circuit modules or “blocks” which
comprise the iSBC 204 Interface. Figure 4-7, located
at the conclusion of this chapter, is the functional
block diagram of the interface and shows the
interrelationship of the various blocks.

4-4. CLOCK AND TIMER

The clock and timer circuit generates the asynchro-
nous master timing signals MCLK (memory clock)
and DCLK (data clock) and also generates the
XACK/ (transfer acknowledge) signal on the
Multibus interface in response to I/0 port read and
write commands addressed to the interface.

The clock and timer circuitry is shown on figure 5-2,
sheet 2. The clock circuit is an Intel 8224 clock
generator/timer circuit (A18) that uses a 16 MHz
series resonant crystal as its reference source. The
constant 16 MHz clock signal, at the OSC output, is
routed to 4-bit synchronous counter A16 where it is
divided down to the required clock frequencies. The
OSC output is also routed to 8-bit parallel shift
register A17 where it is used to derive the time-
delayed control signals.
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Depending on the type of drive supported (standard-
or mini-sized), either the 16 MHz output signal from
the clock generator/timer at wire-wrap post 38 or the
8 MHz output signal from the QA output of
synchronous counter Al6 at wire-wrap post 36 is
connected to wire-wrap post 37 as the clock signal for
the window generator circuit. Standard-sized drives
require a 16 MHz clock signal (wire-wrap posts 38
and 37 connected), and mini-sized drives require an 8
MHz clock signal (wire-wrap posts 36 and 37
connected). The 2 MHz signal at the QC output of
synchronous counter A16 is routed to the DMA
controller as the MCLK signal. Again depending on
the type of drive supported, either the 4 MHz output
signal at the wire-wrap post 24 (standard-sized
drives) or the 2 MHz output signal at wire-wrap post
22 (mini-sized drives) is connected to wire-wrap post
23 as the DCLK signal to the FDC circuit(s).

The control signal timer logic is based on 8-bit
parallel shift register A17. This register is held in its
clear state (all outputs logically low) until an I/0
read or write command (IORC/ or IOWC/) is present
on the Multibus interface. When either command
signal is active, the clear input to the register is
removed and, since the register’s A and B inputs are
permanently enabled, a logic high state is shifted
into the parallel shift register on the positive
transition of each 16 MHz clock pulse. When thel/O
read or write command is addressed to the interface
(170 port address and switches agree), the LBDC
(lower byte decode) and the UBDC/ (upper byte
decode, used with 12-bit addressing) inputs will be
active. These two inputs being active, allow the QB
output from shift register A17-3 to control AND gate
A30-6. On the second 16 MHz clock pulse, the
register’s QB output shifts to a logic high level which
generates the BDSEL/ (board select) signal from
A30-6. This signal performs the following functions:

1. Enables the tri-state buffer (A28) on the IORC/
and IOWC/ Multibus interface input lines to
generate the DIOR/ (delayed 1/0 read) or
DIOW/ (delayed I/0 write) signal.

2. Enables the bidirectional bus drivers to accept or
deposit the associated data byte on the Multibus
interface.

3. Enables the XACK/ (transfer acknowledge)
Multibus interface output line’s tri-state buffer
(A29).

On the eighth clock pulse to shift register A17, the
QH cutput shifts to a logic high level. This output is
inverted (A15) and buffered (A29) to become the
XACK/ output signal to the CPU. Since the clock
period is 0.0625 microseconds, the XACK/ signal is
generated between 0.5 and 0.5625 microseconds
following receipt of the I/0 read or write command.
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4-5. BASE ADDRESS DECODE

The base address decode circuit compares Multibus
interface address bits 4 through 7 (4 through B for
12-bit addressing) with the interface’s switch-
selected base address. This comparison discrimi-
nates between 1/0 port instructions addressed to the
interface and I/O port instructions addressed to
other devices on the bus. When the address and
switch values are equal (indicating an I/O port
instruction addressed to the interface), the LBDC
and UBDC/ (12-bit addressing) signals are gene-
rated. These signals enable both the command
decode circuits and the output from the control signal
timer.

The base address decode logic appears on sheet 1 of
the schematic and consists of switch S2 and
magnitude comparators A54 and A38. The ADEN/
(address and data enable) signal from the bus
controller circuit is applied directly to the A=B input
at pin 3 of the comparator A54. Since this input is
inactive (logically high) during 1/0 port operations,
the comparator is arranged to perform an “equals”
comparison. Note that ADEN/ is active only during
DMA transfer operations (when the interface has
control of the bus) and consequently restricts the
comparator from acknowledging a memory address
containing a value that coincides with the base
address switch settings. Multibus interface address
lines ADR7/ through ADR4/ are applied directly to
the A inputs of comparator A54, and address lines
ADRS8/ through ADRB/ are applied directly to the B
inputs of comparator A38.. When the address bits of
the 170 port read or write instruction coincide with
the switch contact inputs, the LBDC and UBDC/
signals at the A=B outputs of the comparators shift to
an active level.

4-6. COMMAND DECODE

The command decode circuits decode the four least
significant address bits of the I/O port instruction
(port address) to generate the individual chip select
and control signals shown on the block diagram
(figure 4-7).

The command decode logic appears on sheet 2 of the
schematic and consists of two Intel 8205, 1-of-8
binary decoders (A52 and A53) and miscellaneous
gating logic. The decoders are enabled by the LBDC
and UBDC/ inputs from the base address decode
circuits when an I/0 port instruction is addressed to
the interface. Table 4-1 defines the I/O port address
decoding.

Note that it only is possible to write to port 9 (select
FDC) and port F (reset interface) as their correspond-
ing decoder outputs are gated with DIOW/ (delayed
1/0 write). Port 9 is unique in that it is contained



A53,Pin7 | CSA/
A53, Pin9 None
A53, Pin 10 | BASE/

Select DMAC

Select Base Reg
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Table 4-1. I/0 Port Address Decoding
ADDRESS BITS PORT DECODER QUTPUT
NUMBER OUTPUT SIGNAL(S) FUNCTION
ADR3/|ADR2/|ADR1/|ADRO/ | (HEXADECIMAL) ACTIVE GENERATED

H H H H 0 A52, Pin12 | CSB/ and SELB or CSC/ and SELC| Select FDC

H H H L 1 A52, Pin12 | CSB/ and SELB or CSC/ and SELC| Select FDC

H H L H 2 A52, Pin12 | CSB/ and SELB or CSC/ and SELC| Select FDC

H H L L 3 A52, Pin12 | CSB/ and SELB or CSC/ and SELC | Select FDC

H L H H 4 A52, Pin13 | CSA/ Select DMAC

H L H L 5 A52, Pin13 | CSA/ Select DMAC

H L L H 6 A52, Pin13 | CSA/ Select DMAC

H L L. L 7 A52, Pin13 | CSA/ Select DMAC

L H H H 8

L H H L 9

L H L H A

L L L L F

A53, Pin15 | RST and RST/

Reset Interface

* 1/O port 9 is used to enable CSB/ and SELB or CSC/ and SELC output signals for ports 0 through 3. CSB/ and SELB
select first FDC circuit, CSC/ and SELC select second (optional) FDC circuit.

completely within the command decode circuit.
Referring to sheet 2 of the schematic, the DO output
(which corresponds to bit 0 of the data byte
associated with the select FDC command) from the
bidirectional bus drivers is applied directly to the D
input of flip-flop A26. The state of the DO input is
clocked into the flip-flop on the fifth 16 MHz clock
pulse following receipt of the command. If the DO
inputis inactive (if bit 0 of the associated data byteis
clear), the CSB/ and SELB outputs will be enabled to
select the first FDC circuit. Conversely, if the DO
input is active, the CSC/ and SELC outputs will be
enabled to select the second (optional) FDC circuit.
Clocking of the flip-flop occurs when the QE output of
shift register A17 shifts to a logic high level (fifth
input count pulse). The high level signal from the
shift register (A17) is applied to NAND gate
A27. The high level input causes the output to go
high which in turn causes the output of AND gate
A11-10 to go low. The low output from A11-10 is
inverted by A13-4 to produce the required positive
transition at the clock input to flip-flop A26.

4-7. BIDIRECTIONAL BUS DRIVERS

The bidirectional bus drivers accept or deposit a byte
of data on the Multibus interface. Referring to sheet
1 of the schematic, the bus driver logic consists of two
Intel 8226 tri-state bus driver circuits (A36 and
A37). The bus drivers are enabled by either the
BDSEL/ signal from the clock and timer circuit
(active during I/0 port operations) or by the DMAC/
(DMA control) signal from the bus controller (active
during memory read/write operations). When both
signals are inactive, the bus drivers are held in their
high-impedance state. The direction of data flow
through the bus drivers is determined by the state of
the DIOR/ signal at the DIEN input to the

drivers. Note that during I/0 port operations (when
the interface is functioning as a bus slave), DIOR/ is
the delayed IORC/ command input from the
CPU. During memory read/write operations (when
the interface is functioning as a bus master), DIOR/
is generated by the DMA controller. When DIOR/ is
active (low), data is transferred from the interface to
the Multibus interface (memory write), and when
DIOR/ is inactive (high) data is transferred from the
Multibus interface to the interface (memory read).

4-8. BUS CONTROLLER

The bus controller which operates in conjunction
with the DMA controller, both resolves bus conten-
tion among other master devices sharing the
Multibus interface and generates the required control
and timing signals responsible for meeting the
Multibus interface address and data line set-up and
hold times.

Bus controller operation is initiated by an FDC
circuit through the DMA controller. The FDC
requests a DMA transfer by activating its request
output line (REQ1 or REQ2). Referring to sheet 3 of
the schematic and figure 4-2, the DMA controller
(Ab), in response to the request at its DRQ2 input,
activates its HRQ (hold request) output. HRQ, at the
BCR1 (bus control request 1) input and OVRD input
of A31, enables the bus controller’s (A31) bus
arbitration logic. OVRD (override) prevents the loss
of the bus prior to transfer. On the succeeding cycle
of the CPU’s bus clock (BCLK/) signal, the bus
controller activates its BREQ/ (bus request) output
and inactivates its BPRO/ (bus priority out)
output. BREQ/ is used to request bus access in a
parallel priority environment, and BPRO/ is used in
a serial priority environment to prevent lower-

4-3
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priority bus masters from gaining bus access. Ifbus
priority has been granted to the bus controller (noted
by an active BPRN/ input and an inactive BUSY/
input), the bus controller activates BUSY/ on the
next BCLK/ cycle to lock the bus controller onto the
bus ‘and to prevent any other bus master from
accessing the bus. Coincident with activating
BUSY/, the bus controller activates ADEN/ (address
and data enable). This signal, in addition to
disabling the base address decode comparator,
enables the address register/drivers and, at the
HLDA (hold acknowledge) input to the DMA
controller (A5), indicates that the bus controller has
gained control of the bus.

The data set-up and hold times are determined by the
RC time constant established by C24 and R19 at the
DLYADJ input to the bus controller A31. Typically,
this.RC delay is 225 nanoseconds. Circuit operation
begins when the HLDA input to the DMA controller
goes active. Referring to sheet 5 of the schematic and
figure 4-3, depending on the DMA mode specified,
either the MEMR (memory read) or MEMW (memory
write) output is activated. At the bus controller,
either one of these signals generates ANYR (any
request). The ANYR output is routed to both the
XSTR (transfer start request) and XCP (transfer
complete) inputs. The positive-going, leading-edge of
ANYR, at the XSTR input, initiates the transfer.
Activating XSTR causes the XCY (transfer cycle)
output to go active which, routed to sheet 1 as
DMACY/, enables the bidirectional bus drivers. XSTR
also triggers the bus controller’s internal one-shot
which, following the RC delay, activates the
corresponding bus command (MRDC/ or MWTC/).

In response to the MRDC/ or MWTC/ command, the
memory device activates its XACK/ output to
acknowledge the transfer. XACK/, at the Ready
input to the DMA controller, terminates the cycle and
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causes the MEMR or MEMW output to return to an
inactive level. When the command goes inactive, the
bus controller’s ANYR and command (MRDC/ or
MWTC/) outputs return to an inactive level. The
negative-going transition of ANYR, at the XCP
input, triggers the one-shot. When the one-shot
times-out, the XCY (DMACY/) output returns to an
inactive level to disable the bidirectional bus drivers.

4-9. DMA CONTROLLER

DMA controller operation with the bus controller is
described in paragraph 4-8. As mentioned in
Chapter 3, the reading and writing of individual
registers within the DMA controller are accom-
plished through a set of I/O port commands. The
actual register addressed is determined both by the
four low-order address bits and by which of the I/0
command inputs IORC/ or IOWC/) is active. Refer-
ring to sheet 3 of the schematic, when the interface
does not have access to the bus, the ADEN/ output
from bus controller A31 is inactive, arranging
bidirectional bus driver A51 in the input mode and
routing the four, low-order address bits (ADRO/-
ADRS3/) of the 170 port command from the bus to the
AO through A3 inputs of the DMA controller. Table
4-2 defines the internal register selection.

When an I/0 port command addressed to the
interface is decoded, the BDSEL/ output is activated
and enables the bidirectional bus drivers. When one
of the DMA ports (ports 4-8) is addressed, the CSA/
(chip select A) output from the command decode logic
(sheet 2) is activated and enables the 8257 DMA
controller A5 (sheet 3). Depending on the state of the
DIOR/ input at the bidirectional bus dirvers (sheet 1),
the assoicated data byte is written into or read from
the register addressed.
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Table 4-2. DMA Controller Register Addressing

AODRESS [T Ao O SOMMAND REGISTER ADDRESSED
4 0 1 0 0 IORC/ or IOWC/ DMAC Starting Memory Address
5 0 1 0 1 IORC/ or IOWC/ DMAC Control
6 0 1 1 0 IORC/ or IOWC/ DMAC Scan Pattern Address
7 0 1 1 1 IORC/ or IOWC/ DMAC Scan Control
8 1 0 0 0 Iowc/ DMAC Mode Set
8 1 0 0 0 IORC/ DMAC Status

As previously stated, a DMA transfer cycle is
initiated when an FDC activates the DRQ2 input to
the DMA controller. In response, the DMA controller
activates the HRQ output to the bus controller. When
the bus controller has accessed the bus, the HLDA
input to the DMA controller is activated and the
address register/drivers are enabled. In response to
HLDA, the DMA controller enables the low-order
memory address byte at the A0-A7 outputs, enables
the high-order memory address byte at the D0-D7
outputs and activates the ADDSTB (address strobe)

output (A5-8, sheet 3) to load the high-order memory
address byte into the address register/drivers. The
DMA controller then activates DACK2 (DMA
acknowledge 2) which is gated to the selected FDC
circuit. As shown in figure 4-4, the DMA controller
next activates the appropritate read/write command
outputs (MEMR and IOW or MEMW and IOR).
MEMR or MEMW initiates the bus controller’s data
set-up cycle, the state of the IOR output at the
bidirectional bus drivers selects the direction for the
memory data transfer, and the IOR or IOW output at

1)
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W \ \
|e— 570-1070 N 150 fa= | |-150
—] |e—a0
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Figure 4-4. DMA Timing
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the selected FDC circuit, with DACK2 active, causes
the FDC to deactivate its request output (DRQ2 input
at DMA controller goes inactive).

When the data byte has been read from or written to
the memory location addressed, the memory device
activates XACK/. At the Ready input to the DMA
controller, this signal terminates the cycle. Notethat
depending on the acknowledge response time from
the memory device, one or more wait states may be
inserted and that each wait state extends the cycle by
500 nanoseconds.

4-10. ADDRESS REGISTER/
DRIVERS (16-BIT)

The address register/drivers accept the 16-bit
memory address from the DMA controller and, when
enabled, place the address on the Multibus interface
as ADRO/ through ADRF/.

Referring to sheet 3 of the schematic, 8-bit input/
output port circuits A33 and A34 are not used with
16-bit addressing. The A0 through A3 outputs from
the DMA controller are applied directly to the D
inputs of 4-bit bidirectional bus driver A51. During
DMA transfers, this circuit places the four, low-order
address buts (ADR0/-ADR3/) on the Multibus
interface. The A4 through A7 outputs from the DMA
controller are applied to the B inputs of 4-bit binary
full adder A49. Since input/output port circuit A34is
not used (its outputs are zero), the adder is trans-
parent, and the A4 through A7 inputs are applied,
intact, to output buffer line driver/receiver A50. The
DO through D7 outputs from the DMA controller are
applied directly to octal type D latch/flip-flop
A47. These inputs, which correspond to the high-
order memory address byte, are enabled while
ADDSTB is active and are latched into the circuit
when ADDSTB returns to an inactive level. Again,
since the outputs from the two input/output port
circuits are zero, full adders A48 and A46 are
transparent and the outputs from the latch/flip-flop
are routed, intact, through the adders to their
corresponding inputs at octal buffer line driver/
receivers A50 and A44.

ADEN/ from the bus controller block enables theline
driver/receivers and the bidirectional bus driver to
place the memory address on the Multibus interface.

4-11. ADDRESS REGISTER/
DRIVERS (20-BIT)

The base address register (A33-A34, sheet 3) is loaded
with a 16-bit segment address value by two I/0 write
commands addressed to port A. When an 1/0 write
comand to port A is decoded, BASE/ (2ZB1) from the

iSBC 204

command decode circuit (A53) goes low. BASE/
going low enables one leg of NAND gate A27-2
(3ZB7). On the second clock pulse to timer A17
(2ZA5), the IOWC/ (figure 4-5) signal conditions one
leg of NAND gate A27-3 (2ZC5), the other leg is
conditioned until the fifth clock pulse is received by
the timer. The output of NAND gate A27-11 going
low, enables NAND gate A27-3 (3ZB7). This output,
at the S1 enable input to A34-1 (3ZD5), loads the
associated (low-order segment address) data byte on
the bus into address register A34. The other enable
input to A34-13, on S2, is conditioned because the
first/last flip-flop is in its clear (first) state following
reset or the prior loading of a two byte segment
address. On the fifth clock pulse, IOWB/ returns to
an inactive level (high) which clocks the first/last
flip-flop to the last position. When the second 1/0
write command to port A is decoded, the same steps
take place with the high-order segment address being
loaded into address register A33. On the fifth clock
pulse to the timer the first/last flip-flop is set back to
the first position.

The AO through A3 outputs from DMA controller A5
(3ZD7) are applied directly to the D inputs of 4-bit
bidirectional bus driver A51 (3ZD3) as the four low-
order Multibus interface address bits (ADRO/-
ADR3/). The A4 through A7 outputs are applied to
the B inputs of 4-bit binary full adder A49 (32D4), but
since the base address register contains a segment
address value, the low-order four bits of the segment
address are added to the high-order four bits of the
low-order offset address byte to formn the ADR4/
through ADR7/ Multibus interface address bits. The
high-order offset address byte from the DMA
controller is loaded into octal latch A47, and are
combined with the high-order four bits of the low-
order segment address byte and the low-order four
bits of the high-order segment address byte within
adders A48 and A46 to form the ADR8/ through
ADRF/ Multibus interface address bits. The high-
order four bits of the segment address, since adder
A45 is transparent, are routed intact through the
adder as the ADR10/ through ADR13/ Multibus
interface address bits. Note that adders A49, A48,
A46 and A45 are cascaded and that if the C4 (carry)
output from a lower-ordered adder is active, one count
is added to the combined segment-offset output value
of the next, higher-ordered adder.

4-12. WINDOW GENERATOR

The window generator circuit uses the composite
clock and data pulses originating from the drive and
the separator clock signal from the clock and timer to
generate the END/ (window) signal. This signal is,
in turn, used by the FDC circuit with the composite
clock and data input from the drive to determine
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when a “zero” or ‘“one” bit is encountered. The
window generator is a digital, retriggerable one-shot
circuit which times out only when the time interval
between pulses is equal to a full bit cell. The FDC
circuit examines the state of WND/ on the leading
edge of each clock pulse. If the time interval from the
previous pulse is equal to a full bit cell, the WND/
signalisinactive toindicate a “zero” bit. Conversely,
if the interval is equal to half a bit cell, the WND/
signal is active to indicate a “one” bit.

Referring to sheet 2 of the schematic, the window
generator consists principally of two D-type flip-flops

(A10) and two synchronous 4-bit counters (A23 and
A24). The composite clock and data input signal
from a drive is inverted and routed to either A11-12 as
DDAT1 (drives 0 and 1) or to Al11l-11 as DDAT2
(drives 2 and 3). The inverted output at A11-13 is
coupled directly to the D input of the first flip-
flop. The flip-flops and the two synchronous
counters are clocked simultaneously by either the 16
MHz clock signal from clock generator/driver circuit
A18 (standard-sized drives) or by the 8 MHz clock
signal from the QA output of synchronous counter
A16 (mini-sized drives). Asshownin figure4-6,theQ
output from the first flip-flop is clocked to alogic high

47
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level by each clock or data pulse. The Q output from
the first flip-flop is coupled to the D input of the
second flip-flop which, on the next clock pulse,
produces a logic low level Q output from the second
flip-flop. The Q output from the first flip-flop and the
Q output from the second flip-flop are ANDed to
produce the negative-going load pulse from Al-
11. This pulse, which is generated on the leading
edge of each clock or data pulse from the composite
input signal, presets synchronous counter A23 to 0
and presets sysnchronous counter A24 to 12. Since
the QA and QB outputs from synchronous counter
A24 are preset to their inactive (low) state, a logic
high level output is present at A25-3. This output, at
the count enable inputs (EN P and EN T) to
synchronous counter A23, enables the circuit’s count
function. On the countof15, counter A23’s CO output
shifts to a logic high level for one clock cycle. Atthe
count enable inputs to synchronous counter A24, the
CO output, from A23 enables the counter to accumu-
late one count for every 16 cycles of the clock. On the
first count, the QA output from A24 is active. When
the interval between pulses is a half bit cell (data
pulse present), a subsequent load pulseis generated to
preset both counters before another count can be
accumulated in A24, and the WND/ output at A20-12
remains active. When the interval between pulses is
a full bit cell, two subsequent counts are accumulated
in A24 before the next load pulse, and both the QA
and QB outputs are permitted to go active. When

active, the resultant logic low level output at A25-3 .

disables synchronous counter A23 and causes the
WND/ output to shift to an inactive level until the
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next load pulse is generated to again preset the
counters.

4-13. FDC CIRCUIT

The FDC circuit performs both the parallel-to-serial
and serial-to-parallel conversion of data written to or
read from the drive and all drive positioning and
control functions. Sincethe operation of the two FDC
circuits is identical, the following description is
applicable to both FDC circuits. FDC circuit 1
appears on sheet 4 of the schematic and FDC circuit 2
appears on sheet 5.

The reading and writing of the individual registers
within the FDC circuit is accomplished through a
unique set of I/0 port commands. The actual register
addressed is determined both by the two low-order
address bits (A0 and Al) of the I/0 port command
and by which of the I/0 command inputs (IORC/ or
IOWC/) is active. Table 4-3 defines the register
selection.

When an I/0 port command addressed to the
interface is decoded, the BDSEL/ (2ZB1) output from
the clock and timer circuit is activated and enables
the bidirectional bus drivers. When one of the FDC
1/0 ports (ports 0, 1, 2) is addressed, the CSB/ (2ZB1)
or CSC/ (2ZB1) output from the command decode
circuit is activated to enable the corresponding FDC
circuit. Depending on the state of the IORC/
command input at the bidirectional bus drivers, the
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Table 4-3. FDC Register Addressing

ADDRESS 170 !
PORT | ' - REGISTER
. - ___INPUT COMMAND
ADDRESS } !
A1 A0 ACTIVE ADDRESSED
0 | 0 0 IowWC/ Command
0 0 1] IORC/ - Status
1 0o | 1 Iowc/ Parameter
1 0 1 IORC/ Result
2 1 1] IOWC/ *Test
*Test register used with the Reset FDC 1/0 port com-
mand. i

Theory of Operation

associated data byte is written into or read from the
register addressed.

Follewing command and parameter entry, the FDC
circuit enters the execution phase. Before a disk read
or write operation is initiated, the FDC initiates a
seek to the track addressed, monitors several of the
drive’s status lines, loads the head and, following the
head load/head settling delay, begins reading the ID
fields on the addressed track to locate the sector
addressed. During the transfer, the FDC activates its
DMA request output (REQ1 or REQ2) with each data
byte to initiate a DMA cycle. Following the transfer
operation, the FDC activates its interrupt request
output (DINT1 or DINT2) which is available to the
host processor through the interrupt matrix. The
host processor then must examine the FDC’s result
register to determine the outcome of the operation.

4-9/410
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CHAPTER 5
SERVICE INFORMATION

5-1. INTRODUCTION

This chapter provides service and repair assistance
instructions, service diagrams and the complete
electronic parts list for the iSBC 204 Interface.

5-2. SERVICE DIAGRAMS

The iSBC 204 component location and schematic
diagrams (figures 5-1 and 5-2, respectively) are
included at the end of this chapter.

5-3. SERVICE AND REPAIR
ASSISTANCE

United States customers can obtain service and
repair assistance from Intel by contacting the MCSD
Technical Support Center in Santa Clara, California
at one of the following numbers:

Telephone:

From Alaska or Hawaii call—
(408) 987-8080

From locations within California call toll free—
(800) 672-3507

From all other U.S. locations call toll free—
(800) 538-8014

TWX: 910-338-0029 or 910-338-0255
TELEX: 34-6372

Always contact the MCSD Technical Support Center
before returning a product to Intel for service or
repair. You will be given a “Repair Authorization
Number”, shipping instructions, and other impor-
tant information which will help Intel provide you
with fast, efficient service. If the product is being
returned because of damage sustained during
shipment from Intel, or if the product is out of
warranty, a purchase order is necessary in order for
the MCSD Technical Support Center to initiate the
repair.

In preparing the product for shipment to the MCSD
Technical Support Center, use the original factory

packaging material, if available. If the original
packaging is not available, wrap the product in a
cushioning material such as Air Cap TH-240 (or
equivalent) manufactured by the Sealed Air Corpora-
tion, Hawthorne, N.J., and enclose in a heavy-duty
corrugated shipping carton. Seal the carton securely,
mark it “FRAGILE” to ensure careful handling, and
ship it to the address specified by MCSD Technical
Support Center personnel.

Customers outside of the United States should
contact their sales source (Intel Sales Office or
Authorized Intel Distributor) for directions on
obtaining service or repair assistance.

5-4. REPLACEABLE COMPONENTS

This section contains the information necessary for
the procurement of replacement components directly
from commercial sources. Component manufac-
turers have been abbreviated in the parts list with
either a two, three or four character code. Table 5-1
cross-references the manufacturer’s code with the
name and location of the prime commercial source.
Table 5-2 is the list of replaceable components for the
iSBC 204 Interface. Note that components that are
available commercially are listed in the “MFR
CODE” column as “COML” and that they are
ordered by description (OBD). Every effort should be
made to procure commercially-available components
from a local distributor.

Table 5-1. Code of Manufacturers

MFR CODE MANUFACTURER LOCATION
CRY Crystek Crystals Corp. | FortMyers, FL
CTSB CTS of Berne, Inc. Berne, IN
CTSK CTS Keene, Inc. Paso Robles, CA
TI Texas Instruments Dallas, TX
COML Any Commercial Source; Order By

Description
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Service Information

Table 5-2. Parts List

iSBC 204

REFERENCE MANUFACTURER MFR QUANTITY

DESIGNATION DESCRIPTION PART NUMBER CODE REQUIRED

A1,25,32 Integrated Circuit, 74LS00 SN74LS00N TI 3
Quad, 2-Input NAND Gate

A2.3,7,8 Integrated Circuit, 7416 SN7416N T 4
Hex Inverter Buffer/Driver

Ad,6* Integrated Circuit, 8271 Intel 8271 COML 1
Floppy Disk Controller

A5 Integrated Circuit, 8257 Intel 8257 COML 1
DMA Controller

A9,39-43,55-61 Not Used

A10 Integrated Circuit, 74574 SN74S74N Tl 1
Dual Type D Flip-Flop

A1 Integrated Circuit, 74LS02 SN74LS02N TI 1
Quad, 2-Input NOR Gate

A12-15 Integrated Circuit, 74LS04 SN74LS04N TI 4
Hex Interter

A16 Integrated Circuit, 74LS193 SN74LS193N Tl 1
Synchronous 4-Bit Counter

A17 Integrated Circuit, 74LS164 SN74LS164N T 1
8-Bit Shift Register

A18 Integrated Circuit, 8224 Intel 8224 COML 1
Clock Generator/Driver

A19-22 Integrated Circuit, 7414 SN7414N Tl 4
Hex Schmitt-Trigger inverter

A23,24 Integrated Circuit, 74LS161 SN74LS161N TI 2
Synchronous 4-Bit Counter

A26 Integrated Circuit, 74LS74 SN74LS74N Ti 1
Dual Type D Flip-Flop

A27 Integrated Circuit, 74LS32 SN74LS32N Tl 1
Quad, 2-Input OR Gate

A28,29 Integrated Circuit, 74125 SN74125N TI 2
Quad, 3-State Bus Buffer

A30 Integrated Circuit, 74LS10 SN74LS10N Tl 1
Triple, 3-Input NAND Gate

A31 Integrated Circuit, 8218 Intel 8218 COML 1
Bus Controller

A33,34 Integrated Circuit, 8212 Intel 8212 COML 2
8-Bit Input/Output Port

A35 Integrated Circuit, 74LS08 SN74LS08N T 1
Quad, 2-Input AND Gate

A36,37,51 Integrated Circuit, 8226 Intel 8226 COML 3
4-Bit Bidirectional Bus Driver

*Optional
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iSBC 204 Service Information
Table 5-2. Parts List (Cont’d.)

REFERENCE MANUFACTURER MFR QUANTITY

DESIGNATION DESCRIPTION PART NUMBER CODE REQUIRED

A38,54 Integrated Circuit, 74LS85 SN74LS85N Ti 2
Magnitude Comparator

A44,50 Integrated Circuit, 7415240 SN74LS240N TI 2
Octal Buffer Line Driver/Receiver

A45,46,48,49 Integrated Circuit, 745283 SN74LS283N T 4
4-Bit Binary Full Adder

A47 Integrated Circuit, 74L.S373 SN74LS373N TI 1
Octal Type D Latch/Flip-Flop

A52,53 Integrated Circuit, 8205 Intel 8205 COML 2
1-of-8 Binary Decoder

C1,2,6-13,15-22, Capacitor, Ceramic Disc OoBD COML 24

28,30-32,36,49 0.01 uF, 25V, +80, ~20%

C3-5 Capacitor, Monolithic OBD COML 3
0.1 uF, 50V, 20%

C14 Capacitor, Dipped Mica OBD COML 1
10 pF, 500V, 5%

C24 Capacitor, Dipped Mica OBD COML 1
390 pF, 500V, 5%

C25,33 Capacitor, Electrolytic OoBD COML 2
22 uF, 35V, 10%

R1,2,10,11 Resistor, Carbon Comp. oBD COML 4
10k ohm, "W, 5%

R3-8,15,17,18,20, Resistor, Carbon Comp. oBD COML 1

21 2.2k ohm, 14W, 5%

R9,16 Not Used

R12,13,14 Resistor, Carbon Comp. oBD COML 3
270 ohm, W, 5%

R19 Resistor, Carbon Comp. oBD COML 1
470 ohm, AW, 5%

RP1-4 Resistor Pack, 6-pin 750-61-R150Q CTSB 4
150 ohm, 0.9W

RP6,7 Resistor Pack, 6-pin 750-61-R2.2KQ CTSB 2
2.2k ohm, 0.9W

S2 Switch, SPST 206-8 CTSK 1
8-Position

Y1 Crystal, Series Resonant CR60A/U CRY 1

16 MHz, HC18/U
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SCAN REGISTER INTERPRETATION

APPENDIX A

When scanning sectors of more than 128 bytes, the
contents of both the scan block count register and the
scan byte count register can be combined to
determine the extent of the scan within a sector.

The scan block count register (special register 14,6) is
initialized with a binary value which represents the
sector length. This value is based on the expression
(2")-1, where n is a number from 0 to 7. The
initialization register values and the corresponding
sector lengths for all values of n are shown.

The scan block count register is decremented with
each block of 128 bytes transferred, and the scan byte
count register, which is initialized to 128 at the
beginning of each block, is decremented with each
byte transferred. Consequently, the combined
contents of the scan block countregister and the scan
byte count register (special register 13;¢) represent the
total number of unscanned bytes, plus one, remain-

_ [ INITIAL REGISTERVALUE | secron LenGTH
DECIMAL | HEXADECIMAL (IN BYTES)
0 0 00 128
1 1 01 256
2 3 03 512
3 7 07 1024
4 15 OF 2048
5 31 1F 4096
6 63 3F 8192
7 127 7F 16384

ing in the sector when the scan data pattern was
located.

To simplify the 8080/8085 assembly language
programming requirements to combine the contents
of the two registers, the following calculation is used
in the program example:

(Byte Count x 2 + Block Count x 256)/2

Program Example

KILLS

CALLS

RETURNS
LoC oBJ SEQ SOURCE STATEMENT

68 BYTREM:

0000 F5 €9 PUSH PSW
0001 C5 70 PUSH B
0002 OE13 7 MV C,13H
0004 CD1600 C 72 CALL RDSPRG
0007 07 73 RLC
0008 6F 74 MoV LA
0009 OE14 75 MV C,14H
000B CD1600 C 76 CALL RDSPRG
000E 1F 77 RAR
000F 67 78 MoV H,A
0010 7D 79 MOV AL
0011 1F 80 RAR
0012 6F 81 MoV LA
0013 C1 82 POP B
0014 F1 83 POP PSW
0015 C9 84 RET

BYTE REMAINDER SUBROUTINE ( BYTREM: )
NOTHING
RDSPRG ( USER’S READ SPECIAL REGISTER ROUTINE)

END SECTOR OFFSET IN H&L REGISTERS

COMMENT

GET BYTE COUNT

MULTIPLY BY 2
SAVE RESULT

GET BLOCK COUNT, RETURN WITH CARRY CLEAR
DWIDEBY 2 (SAVE M.S. BIT IN CARRY)

SAVE RESULT (MULTIPLY BY 256)

DIVIDEBY 2 (APPENDTOL.S. BITFROMM.S. BYTE)
CORRECT LSB

RETURNS NUMBER OF BYTES + 1 FROM END OF SECTOR
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APPENDIX B

SUMMARY OF FDC AND I/0 PORT COMMANDS

FDC COMMAND OP CODES
Op Code (Hexadecimal)
Command Drive/ Drive/
Surface Surface
Oor2 Tor3
Special Data Processing
Specify *35 *35
Format Track 63 A3
Read Sector ID 5B 9B
Special Drive
Seek 69 A9
Read Drive Status 6C AC
Read Special Register 7D BD
Write Special Register 7A BA
Routine Read/Write
(Standard Format)
Read Data 52 92
Read Data and Deleted Data 56 96
Write Data 4A 8A
Write Deleted Data 4E 8E
Verify Data and Deleted Data 5E 9E
(Special Format)
Read Data 53 93
Read Data and Deleted Data 57 97
Write Data 4B 8B
Write Deleted Data 4F 8F
Verify Data and Deleted Data 5F oF
Scan
Scan Data 40 80
Scan Data and Deleted Data 44 84
*Does not involve diskette.

FDC COMMAND FORMATS

Define Drive Characteristics

D7 D6 D5 D4 D3 D2 D1 DO

Command 0 0 1 1 0 1 0 1
Parameter O 0 0 0 o] 1 1 0 1
Parameter 1 Step Rate*

Parameter 2 Head Settling Time*

Parameter 3 Index Count Head Load Time*

*Mini-diskette parameters are doubled.

Write to Port 0
Write to Port 1
Write to Port 1
Write to Port 1

Write to Port 1
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Appendix B

Load Bad Tracks

D7 D6 D5 D4 D3 D2 D1 DO
Command 0 0 1 1 0 1 0 1
Parameter 0 0 0 0 1 1/0 0 0 0
Parameter 1 Bad Track No. 1
Parameter 2 Bad Track No. 2
Parameter 3 Current Track
D3=0, Define Bad Tracks Drive/Surface 0 or 2
D3=1, Define Bad Tracks Drive/Surface 1 or 3
Format Diskette
D7 D6 D5 D4 D3 D2 D1 DO

Command 0/1 | 01 1 0 0 0

Parameter 0 Track Address

Parameter 1 Gap 3 Size Minus 6

Parameter 2 Record Length

No. of Sectors/Track

Parameter 3 Gap 5 Size Minus 6

Parameter 4 Gap 1 Size Minus 6

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Read ID
D7 D6 D5 D4 D3 D2 D1 DO
Command 0/1 | o1 0 1 1 0 1 1
Track Address
0 0 0 0 0 0 0 0
Number of ID Fields
D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3
Seek
D7 D6 D5 D4 D3 D2 D1 DO
Command 0/1 | o 1 0 1 0 0 1

Parameter O Track Address 0-255*

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

*Present diskette drives support up to 76 tracks.

B-2

Write to Port 0
Write to Port 1
Write to Port 1
Write to Port 1

Write to Port 1

Write to Port 0
Write to Port 1
Write to Port 1
Write to Port 1
Write to Port 1

Write to Port 1

Write to Port O
Write to Port 1
Write to Port 1

Write to Port 1

Write to Port 0

Write to Port 1



iSBC 204 Appendix B

Read Drive Status

D7 D6 D5 D4 D3 D2 D1 DO

Command |0/1|0/1| 1 l Ol 1 | 1 I OJ 0 JWritetoPortO

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Result Register | — 1 Read to Port 1
A A A+ 1A 1
| ‘ Count/OPI
Ready 1 — L—— Track 0
Write Fault —— lm————————— Ready 0
Index Write Protect

Read Special Register*

D7 D6 D5 D4 D3 D2 D1 DO

Command 0/1 ] 0/1 1 1 1 1 0 1 Write to Port 0

Parameter Register Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

* Data is returned in the Result Register.

Write Special Register

Dr D6 D5 D4 D3 D2 D1 DO

Command 0/1] 0/1 1 1 1 0 1 0 Write to Port 0
Parameter O Register Address Write to Port 1
Parameter 1 Data Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Routine Read Data

D7 D6 D5 D4 D3 D2 D1 DO

Command o0/1] o/ 0 1 0 0 1 0 Write to Port O
Parameter 0 Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

B-3



B-4

Appendix B

Routine Read Data and Deleted Data

D7 D6 D5 D4 D3 D2 D1 DO

Command 0/1 | 0/1 0 1 0 1 1 0 Write to Port 0
Parameter 0 Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Routine Write Data

D7 Dé D5 D4 D3 D2 D1 DO

Command 0/1 | 0/1 0 0 1 0 1 0 Write to Port O
Parameter 0 Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Routine Write Deleted Data

D7 D6 D5 D4 D3 D2 Dt DO

Command 0/1 | o1 0 0 1 1 1 0 Write to Port O
Parameter 0 Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Routine Verify Data and Deleted Data

D7 D6 D5 D4 D3 D2 D1 DO

Command 0/1 | 01 0 1 1 1 1 0 Write to Port 0
Parameter O Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

iSBC 204
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Special Read Data

D7 D6 D5 D4 D3 D2 D1 DO

Command o/t fo1 | 0 1|0 0o | 1 1 Write to Port 0
Parameter O Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1
Parameter 2 » Length No. of Sectors Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Special Read Data and Deleted Data

Dz D6 D5 D4 D3 D2 D1 DO

Command orfor|of 1o | 1]|1] 1| witetoPorto
Parameter 0 i Track Address | Write to Port 1
Parameter 1 Secvtcr>r Address Write to Port 1
Parameter 2 Length »' No. of Sectors |

D7, D6=01, Select Drive/Surface 0.or 2
D7, D6=10, Select Drive/Surface 1 or 3

ks

Special Write Data

br Dé D5 D4 D3 D2 Dt DO

Command 0/t 01 O o | 1 o | 1 1 Write to Port 0
Parameter 0 Track Address | Write to Port 1
Parameter 1 Sector Address Write to Port 1
Parameter 2 Length ' No. of Sectors - Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Special Write Deleted Data

D7 D6 DS D4 D3 D2 D1 DO

Command 6/1 0/1 0 | O 1 1 1 1 | Writeto Port0
Parameter 0 ‘ Track Address Write to Port 1
Parameter 1 Sector Address Write to Port 1
Parameter 2 . Length ' No. of Sectors - Write to Port 1

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

B-5



Appendix B

B-6

Special Verify Data and Deleted Data

D7 D6 D5 D4

D3 D2 D1 Do

Command 0/1 | o1 0 1

1] 111 ] 1

Parameter O

Track Address

Parameter 1

Sector Address

Parameter 2 Length

No. of Sectors

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Scan Data

D7 D6 D5 D4

D3 D2 Dt DO

Command 0/1 | o1 0 0

0 0 0 0

Parameter 0

Track Address

Parameter 1

Sector Address

Parameter 2 Length

No. of Sectors

Parameter 3 Scan Type

Step Size

Parameter 4

Field Length (Key)

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Scan Data and Deleted Data

D7 D6 D5 D4

D3 D2 D1 DO

Command 0/1 | on 0 0

0 1 0 0

Parameter 0

Track Address

Parameter 1

Sector Address

Parameter 2 Length

No. of Sectors

Parameter 3 Scan Type

Step Size

Parameter 4

Field Length (Key)

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Write to Port 0
Write to Port 1
Write to Port 1

Write to Port 1

Write to Port 0
Write to Port 1
Write to Port 1
Write to Port 1
Write to Port 1

Write to Port 1

Write to Port 0
Write to Port 1
Write to Port 1
Writé to Port 1
Write to Port 1

Write to Port 1

iSBC 204
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I/0 PORT COMMANDS
Write FDC Command Register

1/0 Write to 1/0 Base Address+0

D7 Dg D5 Dy D3 Dy Dy Dy (LSB)
| S ——

\Vd
SURFACE/DRIVE——T T— OP CODE

D7, D6=01, Select Drive/Surface 0 or 2
D7, D6=10, Select Drive/Surface 1 or 3

Read FDC $tatus Register

1/0 Read to I/0 Base Address+0

D7 Dg Ds Dg D3 D D¢y Dg

A A |
——
COMMAND BUSY — T——RESERVED
COMMAND __ NON-DMA
REGISTER FULL DATA REQUEST
PARAMETER INTERRUPT
REGISTER FULL REQUEST
RESULT
REGISTER FULL ™™

Write FDC Parameter Register

1/0 Write to 1/0 Base Address+1

D7 Dg Ds Dg D3 D Dy Dy

HEEEEEN

~

|

PARAMETER DATA-

Read FDC Result Register (Delayed Result)

1/0 Read to I/QO Base Address+1

Dy Dg Ds Dg D3 D2 Dy Dp
olo o

N\,

—_— | S ——
ZERO RETURNED-—f ZERO RETURNED
DELETED
DATA FOUND™
COMPLETION TYPE b COMPLETION CODE

Appendix B

Reset FDC

Two 1/0 Writes to I/0O Base Address+2

Dy Dg Ds Dg D3 D2 Dy Dg
1STBYTEJ o | oo jojojojol]n

N -

ZEROES “‘ONE" BIT

Dy Dg Ds Dg D3 D Dy Dp
2ND BYTE ojJ]ojojojlojoio

. >y
—-_—

ALL ZEROES——J

Read or Write DMAC
Starting Memory Address Register (Offset)

Two 1/0 Reads or Writes to I/0 Base Address+4

D7 Dg D5 Dg D3 D2 Dy Dp
ISTBYTE| A7 [ Ag | A5 | Ag ] A3 | Az | A | Ag

N— -
~"

LOW-ORDER OFFSET ADDRESS——————T

Dy Dg D5 Dy D3 D Dy Dg
2ND BYTE [A15{A14]|A13|A12| Ara]A10] Ao | As

. -
~

HIGH-ORDER OFFSET ADDRESS ———T

Write DMAC Starting Memory
Address Register (Segment)

Two I/0 Writes to 1/0 Base Address+A

Dy Dg D5 Dg D3 D2 Dy Dg
1STBYTEIA7|A6|A5|A4IAalAzlA1IA0|

. -
"

]

Dz Dg Ds Dg D3 D Dy Dg
2ND BYTE IA15IA14|A13|A12| A11|‘\1o| A9 IAB I

N— —
~"

]

LOW-ORDER SEGMENT ADDRESS

HIGH-ORDER SEGMENT ADDRESS
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Read or Write DMAC Control Register

Two I/0O Reads or Writes to 1/0O Base Address+5

D; Dg Dg Dg D3 D2 Dy Dg
1stevTE [ [ cgfcs | ey AREA

-

LOW-ORDER TERMINAL COUNT~————————J

Dy Dg D5 Dg D3 D Dy Dp
anoevre || Ic,slcwlc“lcml colcsl

\W__/\_____v___—/

OMA TRANSFER MODE —J

HIGH-ORDER TERMINAL COUNT

Write DMAC Mode Set Register

1/0 Write to 1/0 Base Address+8
Dy Dg Ds Dg D3 Dp Dy

Do
Ll Jelefof fe]e]

S———— N——
AUTO-LOAD |
TERMINAL COUNT STOP MUST BE ZERO
MUST BE ZERO DMA ENABLE

B-8
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Select FDC Command

1/0 Write to 1/0 Base Address+9

D7 Dg Ds Dg D3 Dz Dy Dg

HNEEEEEE

—
RESERVED‘———J

FDC SELECT

Reset Interface

1/0 Write to I/O Base Address+F
(No data exchange)
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