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DIGITAL SYSTEMS is currently marketing only the FDC-l 
floppy disk controller board and Shugart disk drives. We are 
providing documentation on the interface we have used to inter­
face the FDC-l to an Altair compatible machine. We have used 
the resulting system to run CP/M, a sophisticated disk operat­
ing system. 

While the bus interface to the FDC-l is a relatively 
simple cicuit, the total disk system is complex. Debugging 
a hand wired system may be beyond the capabilities of an 
inexperienced TTL designer. 

DIGITAL SYSTEMS will produce a completely assembled and 
tested interface to the FDC-1 if there is sufficient demand. 
We estimate the cost of the board to be $30 with availability 
October 1. Let us know if you would be interested in this 
board as we believe this would be the best way for most users 
to bring up a disk system. 
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,.. IN'!'RODUC'l'ION 

This manual provides the information needed to utilize the 
DIGITAL SYSTEMS Model FDC-I floppy disk controller within a data 
system. It is intended as a reference for technical personnel engaged 
is the specification, design, and implementation of a digital system 
with flexible disk drive storage devices. Both hardware and software 
requirements for integrating the FDC-I with memories, processors, disk 
drives, and system wide controlling devices are described. 

Details of the interior of the FDC-I do not appear here; these 
are found in the FDC-I Technical Description manual. Aspects of the 
controller detailed here include specification and timing for all 
exterior interface signals, physical layout, power requirements, and 
required command sequences generally supplied under program control 
from a host processor system to the disk controller. 

A block diagram of the FDC appears in Figure I. 

The FDC-I is a flexible disk drive controller for up to four 
selectable drives. The FDC-I uses a high speed microprocessor based 
design providing reliable and flexible functions implemented in 
read-only memory logic. Features of the FDC-I include drive write 
protect, automatic eRe generation and check, full IBM 3740 compatible 
soft sector formatting, automatic track seek verify, and head 
retraction after eight idle disk rotations to assure long diskette 
life. An automatic bootstrap load from Track 0, Sector I can be done 
at system initialization without system processor intervention. 

The FDC-I is fully TTL implemented and compatible. An 
adaptible, simple interface to mini and microprocessor systems is 
provided with 8 bit parallel input and output busses for control 
information. A DMA interface moves data directly in or out of memory 
once a transfer is initiated. 

Packaging is on a single 10" x 12" PC board with system 
interface via standard edge connectors and flat cable to the flexible 
disk drives. 

----- -. _._--._-_ ....... ,,- .. _ .... _-.. - ... _--------
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A diagram of the FDC external signals appears in Figure 2. The 
signals can be divided into three distinct interfaces1 the device, 
direct memory interface (DMA), and disk interfaces. The device 
interface implements command and status information between host 
system control hardware (i.e. processor and processor support logic) 
and the FDC. The DMA interface exchanges data with up to 64 Kbytes of 
random access memory. The disk interface connects the FDC to a chain 
of flexible disk drives handling IBM format compatible diskette 
media. Initialization and power supply lines complete the FOe 
requirements. 

A detailed description for each interface follows. Reference is 
made .to the appendices containing backplane signal pinouts (JI and 
J2), connector pinouts for the disk interface (J3), and the following 
table summarizing the mnemonic name, active state, and description f~ 
all interface signals. 
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SYSTEM BUSSES 

their 
8 bits 
varies 

Following is a summary of the busses and controls for the FOC, 
names, active state, and description. All busses except MAO are 
wide, bit 7 is the most significant bit, bit 0 the LSB. Index x 
from 0 to 7 unless otherwise noted. 

Name Active 

OINx hi 

-OOUTx low 

MDINx hi 

MDOUTx hi 

-DEVx low 

~tADx hi 

REQ hi 

ACK hi 

-WRITE low 

-IN low 

OUT high 

-IRESE'l' low 

-IOF low 

-BOOTSTRAP low 

DZPROT high 

Description 

device input bus 
data to host via backplane 

device output bus 
data from host via backplane 

memory data in 
data to memory via backplane 

memory data out 
data from memory via backplane 

device address to devices 

x ranges from 0 to 15 
16 bit memory address bus 
to memory via backplane 

single line raised by FDC 
to request a memory cycle 

single line raised by 
host memory system to grant 
a memory cycle 

lowered after cycle is granted 
if FDC wishes to write to memory 

input device strobe 

output device strobe 

system restart signal 

I/O finished by FOC 

forces FDC to execute bootstap 
and return -IOF 

inhibit writing on disk 0 

All bus levels are TTL standard, with low level signals below 
0.4 VDC and high level signals above 2.5 VDC. All signals listed above 
except REQ and the last six signals in the table are implemented as 
high impedance (TRI-STATE) drivers which may be shared by other host 
system devices using appropriate strobing. 
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Figure 2. FDC-I External Signals. 

DEVICE INTERFACE 

Interaction hetween the host processor or controlling hurdwar~ 
and the FDC is implementen by the device interface. The controller is 
idle until an eight bit address appears on the device andress bus 
(-DEVi) and one of two strobes (OUT or -IN) appears simultaneously 
with the device address. Strobes cause decoding loqic to sense the 
state of the -DEVi bus and, if it is presenting one of the set of 
addresses given below with the appropriate strobe, a set of Dctinns 
occurs. With a device address and an OUT strobe, data bits present on 
the device output bus (-DOUTi) will affect the FDC as indicated below. 
Device addresses decoded with -IN will cause the FOC to drive status 
bits onto the device input bus (OINi) for use by the host system. All 
signals must be stable at their active level for a minimum of 200 
nanoseconds. 

l'4ote the loca t ions 0 f the dev ice add ress bus (-DEVi), dev ice 
input bus (DINi), device output bus (-DOUTi), and strobes OUT and -IN 
on the table in Appendix I. 

Device 127D (177Q, 7F hex) is the status input device when 
strobed by -IN and the command output device when strobed by OUT. The 
status device delivers eight bits of disk system status to the device 
input bus bits 0 through 7. These bits will be stable 100 nanoseconds 
after the device address is available and remain stable for as 10n9 ~ 
the address and strobe are stable. 1 
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The status bits are: 

8it~: file inoperative - an error signal from the disk indicating 
invalid writing sequencing 

I: step ready - indicates 10 milliseconds elapsed since the 
last step command was executed and the disk is able to 
execute further commands 

2: track zero - indicates that the read/write head on the 
selected disk is positioned at the outermost track 

3: I/O finish - indicates that the FDC has completed 
processing (or aborted because of an error condition) 
the previous read or write command 

4: track error - indicates the byte read from memory at 
the initial DMA address did not match the track byte 
of an 10 field actually read from the disk. The current 
command is aborted. 

5: ID CRC error - a CRe error was encountered in the 10 
field of the requested track/sector. Head commands 
will com?lete but Write commands are aborteo. 

6: Data CRC error - indicates a CRC error in the data fields 
during a Read command 

7: Head Unloaded - indicates at least eight revolutions of 
the disk have occurred since the last Read or Write 
command, and the hardware has unloaded the head of the 
selected disk. If a software error results in a request 
for a sector number greater than 260, this bit and 
a zero bit 3 (I/O never finishes) will iridicate the error 
as the FDC will search forever for the requested illegal sector. 

When device address 1270 appears with the OUT strobe, the bits 
on the device output bus (-DOUTi) are interpreted by the FDC ~s 
command bits. The command register in the FDC is loaded using OUT as a 
strobe to the register. 
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The command bits are: 

Bit~: file inoperative reset - required response to 
the file inoperative status bit 

I: step - commands the selected drive to ~ove in the direction 
selected by bit 2. 

2: direction - directs the disk drive to step towards 
Track 77 (innermost) when active (-DOUT2 low) and 
towards Track 00 when inactive (-DOUT2 high). 

3: enable - enables loading of drive select bits 4 and 5 

4: drive select - low order of two decoded select bits 

5: drive select - high order of two decoded select bits. 
Bits 4 and 5 are latched and decoded to select 
one of four drives as the recipient of all commands 
directed to the FOC system. If bit 3 (enable) 
is inactive, bits 4 and 5 are ignored in a 
command word and the previously selected drive is 
used. 

6: Read - initiate readlng. ~he address of the memory 
buffer has been preloaded into the FOC memory address 
register (see below) and the host system has positioned 
the selected disk Clt the desired track. The Read command 
causes the first byte of the buffer to be fetched and 
compared to the track 10 read from the drive. A 
mismatch causes a Track error. The second 
byte of the buffer is fetched and specifies a Sector number 
and the FDC reads sector 10 fields until a match occurs. 
The third buffer byte is loaded by the FOC with the 
address mark for the data field read, then 128 bytes 
are transferred from the drive to memory. 

7: write - initiates a write operation. Track and sector are 
identified as for a Read and a Track error aborts the 
operation. After positioning, usinq track 
and sector bytes from the memory buffer, the third byte is 
written as the address mark for the data field and the 
next 128 bytes transferred trom memory to the drive. 

Note that all bits, except disk select bits, are reset on the 
FDe at the completion or abort of a Read or ~'Irite command. (\11 bits 
are cleared when the controller is reset (-IRES8T, below). 

Device address 1260 (1760, 7E hex) is decoded and made available 
to the host system on JI-56 as signal -IN126 whenever it is issued 
witn the -IN strobe. It is suggested that the host system use the 
signal as a software issued restart command by implementing the logic 
equivalent of Figure 3. l\ further explanation of Figure 3 appears irl 
the section on initializing the FOC below. 
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OMA INTERFACE 

The DNA interface communicates directly with any compatible 
random access memory once a Read or Write command is initiated by the~ 
host system. This interface uses the OMA address register loaded by 
OUT devices 1260 and 1250 as a starting address and always employs 131 
sequential bytes of memory for a disk transfer. When the FOC is ready 
to access memory tor any single byte transfer, signal REO (J2-55) is 
raised. Nothing occurs until signal ACK (J2-56) appears true, raised 
by the host memory system when a memory cycle is granted to the FOC. 
ACK should be raised within (3e - memory cycle time) microseconds of 
the leading edge of REO in order to service the FOC in time. ACK must 
remain true during the entire memory cycle. 

When ACK appears high at the FOC, REO is lowered and the OMA 
address register is gated to the memory address bus MAOi, and signal 
-WRITE is lowered if a memory write (disk read) is requested. Address 
lines are stable within 10e nanoseconds of the leading edge of ACK. If 
-WRITE remains high, a memory read (disk write) is in progress. For 
memory read, the host memory must gate the contents of the memory byte 
addressed by MAoi onto the memory data out bus MOOUTi (8 bits). When 
the data is stable, signal ACK must be lowered. The trailing edge of 
ACK is used by the FOC to latch the data byte. Busses are then 
released by the FOC within 50 nanoseconds of the trailing edge of ACK. 

~ 

If a memory write is requested, the memory address is also gated 
to the MAOi bus when ACK appears. In addition, -WRITE is lowered and 
data to be written in memory is placed on the memory data input bus 
MOINi (8 bits). Once the host memory has captured the data and~ 
address, ACK should be lowered and the busses will be released. 

The FOC requests 131 sequential bytes of data for each transfer. 
The first three bytes are disk address information: track number, 
sector number, and data address mark. The remaining 128 bytes are 
data. The FOC automatically increments the OMA address appropriately, 
formats data, and generates or checks CRC characters. 

In summary, the FOC directly accesses up to 64 Kbytes of random 
access memory using a simple asynchronous handshaking protocol. Memory 
address, READ/WRITE, input data, and output data are used after a 
reauest is made and acknowledged indicating that a memory cycle is 
granted to the FOC. Memory buffers of 131 bytes are required for each 
transfer. 

DISK INTERFACE 

The disk interface is a set of signals on a separate 50 pin 
connector (J3) providing control and data paths to one to four 
drives. 

A description of each available signal appears below. All are 
active low TTL level signals. An asterisk (*) next to the signal name~ 
indicates signals from the drive to the controller. A plus (+}1 
indicates an optional signal not vital to the FOC operation. Refer to 
Appendix I for pinout of connector J3. 
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Device address 1260 when strobed by the OUT signal loads the 
contents of the -DOUTi data bus into the most significant byte of the 
DMA address register. Data on the -DOUTi bus should be stable when the 
OUT strobe is issued. 

Device address 1250 (175Q, 7D hex) when strobed by the. OUT 
signal loads the contents of the -DOUTi data bus into the least 
significant byte of the DMA address register. 

In summary, the device interface provides address bits to 
activate the FDC, uses strobes -IN and OUT to synchronize the actions 
of the controller with a host system, and has data paths for status 
and control information. These paths are used by the FDC as follows: 

STROBE ADDRESS HOST DATA IN HOST DATA OUT 

OUT 1270 none command word 
OUT 1260 none MSByte DMA address 
OUT 1250 none LSByte DMA address 

-IN 1270 status none 
-IN 1260 none none (JI-56: -INI26) 
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Name 

*+ -FILEINOP 

+ -FIR 

* -INDEX 

* -READY 

-DS0 

-051 

-052 

-053 

-DIR 

-STEP 

-WRITEOATA 

-WG 

* -TRKZRO 

*+ -READATA 

* -SO 

* -SC 

Description 

disk file inoperative - an error 
condition from the drive detecting 
illegal signal conditions during write 

file inoperative reset - response to the 
FILEINOP condition from the host system 
via the command byte 

index pulse indicating rotating diskette 
is at the beginning of a track 

ready level indicating drive is in an 
operable condition(door closed, diskette 
up to speed, etc.) 

disk select 0 - disk select lines are 
wired one line per drive 

disk select 

disk select 2 

disk select 3 

direction - indicates direction head should move 
in response to a -STEP pulse. A low (active) 
on -DIR indicates stepping toward diskette 
center, a high towards diskette edge (Track 0). 

step - 10 microsecond pulse to drive when 
a head step in the indicated direction is 
reauired 

interleaved clock and data pulses to be 
written onto diskette 

write gate - signal windowing WRITEOATA to 
enable drive for writing 

track zero - active when drive detects 
head positioned at track 00 

interleaved data and clock pulses from 
drive 

separated data pulses from drive 

separated clock pulses from drive 

The FOC requires that the drive electronics provide clock pulses 
on the -SC line and data pulses without clocks on the -SO line. 
-REAOATA is unused. The -STEP pulse may be longer than 10 
microseconds. 
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INITIALIZATION 

The sample circuitry in Figure 3 illustrates the initialization ~ 
requirements for the Foe. System wide reset circuitry should place a 
TTL low signal (-IRESET) on JI-55 to the FOe and preset signal 
BOOTSTRAP. Active low -BOOTSTRAP must be available to the Foe on 
JI-S7. When the Foe completes its bootstrap procedure of reading track 
zero, sector one into OMA addresses 00-7F hex, it will issue 50 
nanosecond pulse -IOF. In fact, -IOF is issued at the completion of 
every disk input or output operation. -IOF is used to clear the 
BOOTSTRAP latch which in turn may be used to signal the host system to 
begin execution of the bootstrap program now in low memory. BOOTSTRAP 
may be invoked under program control by issuing an -IN strobe with 
device address 1260. Signal -IN126 will appear on JI-56 and set 
BOOTSTRAP on its trailing edge. 

POWER SYSTEM 

+5 volts De should be wired to pins 1,2,3, and 4 of both 
connectors JI and J2. 2.5 amps may be drawn by the FOC. Pins 83, 84, 
85, and 86 of both connectors should be grounded. All odd numbered 
pins on connector J3 are grounded. 

WRITE PROTECT 

The FOC provides write protection for the disk drive selected by 
signal -OS0 or all drives(jumper selectable). In order to allow 
writing, the OZPROT signal on JI-9 must be grounded (TTL "0") by the 
host system. 

IOF" 
(Jl- 55) 

-=-

IN126 ) 

(J1-56) 

RESET >>---­
(J1-S9) 

-.- ~- .-.----
D Q BOOTSTRAP 

(Jl - 57) 
c (t40ST PROCESSOR RESET) 

(POWER ON CU':I\R) 

Pigure 3. Initialization Circuitry. 
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SOFTWARE 

The following system software control by the host' CPU 
is required when using the FDC-I: 

I. Software must step the head to the desired track 
(using STEP and DIRECTION bits of the command byte) 
before reading or writing. 

2. The initial DMA address must be loaded (2 bytes) 
prior to issuing a READ or WRITE command. 

3. The three bytes in memory starting at the DMA 
address must be set to the desired track, sector, 
and address mark (for write). 

4. A simple retry scheme should be implemented to 
attempt recovery from disk errors. (For track 
error, seek track 0 and then desired track before 
retry) . 

Figures 4 to 7 contain flowcharts for the following routines: 

HOME 
S'rEP 
SEEK 
READ 
WRI'l'E 

seek track zero 
step one track in or out 
seek any valid track 
read one sector 
write one sector 

Assembly language code for the above routines is 
available for the 8080. Also available is a complete Disk 
Operating System for the 8080. 
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Figure 6. Subroutine SEEK. 

DIGI'l'AL SYS'rEMS FDC-I Interface Manual Page 13 



RE.Al) or WRITE (TR" \ SECT) g\.\F ) ERR..) 

SAVE: 
(,",~-I) 

(E~r~~') 

(~"F-3) 

Figure 7. Subroutines READ and WRITE. 

DIGITAL SYSTEMS FDC-I Interface Manual Page 14 



.- .. -----j. -. 
~e.~b ReAl) 

o~ WR\T£. 

c..ot-'lkA,Nb 
Tt' r- be:. 

1I;~ 

R.ESyoRE 
(e~~-'~ 
( B~~-2.) 

(P""'j::-~) 

,/ > 

y 

N 
-·-····-~~~~l 
~CL ::J 

Figure 7a. Subroutines READ and WRITE (cont). 
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APPENDIX I EDGE CONNECTOR PINOUTS 

.J I TOP EDGE CONNECTOR 

I +5 VDC 
3 +5 VDC 
5 
7 
9 
II 
13 
1 5 
17 GROUND 
19 
21 -DEV0 (device address bus) 
23 -DEV2 
25 -DEV4 
27 -DEV6 
29 -DOUT0 (data out buss) 
31 -DOUT2 
33 -DOUT4 
35 -DOUT6 
37 DIN0 (data in buss) 
39 DIN2 
41 DIN4 
43 DIN6 
45 -IN (in strobe) 
47 
49 
51 
53 
55 -IRESET (initial reset) 
57 -BOOTSTRAP 
59 -IOF 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 GROUND 
85 GROUND 

DIGITAL SYS'l'EMS 

2 +5 VDC 
4 +5 VDC 
6 
8 
10 
12 
14 
16 
18 GROUND 
20 
22 -DEVI 
24 -DEV3 
26 -DEV5 
28 -DEV7 
30 -DOUTI 
32 -DOUT3 
34 -DOUTs 
36 -DOUT7 
38 DINt 
40 DIN3 
42 DINS 
44 DIN7 
46 OUT (out strobe) 
48 
Sf! 
52 
54 
56 -INt26 
58 
60 
62 
64 
66 
69 
70 
72 
74 
76 
78 
80 
82 
84 GROUND 
86 GROUND 
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J2 BOTTOl"l EDGE CONNECTOR 

r' 

'" I + 5 VDC 2 + 5 VDC ,.., 3 + 5 VDC 4 + 5 VDC 
5 6 
7 8 
9 10 
I 1 12 
13 14 
15 16 
17 18 
19 20 
21 MDIN0 (memory data in) 22 MoINI 
23 MDIN2 24 MDIN3 
25 MDIN4 26 MDIN5 
27 MDIN6 28 MDIN7 
29 MAD0 (memory address buss) 30 MADI 
31 MAD2 32 MAD3 
33 MAD4 34 MAD5 
35 MAD6 36 MAD7 
37 MAD8 38 MAD9 
39 MADI0 40 MAD 1 I 
4 I MADI2 42 MADI3 
43 MADI4 44 MADIS 
45 46 
47 MDOUT0 (memory data out) 48 MDOUTI 
49 f4DOUT2 50 MDOUT3 
5 1 MDOUT4 52 MDOUT5 
53 C"lDOUT6 54 MDOUT7 
55 REQ 56 ACK 
57 58 
59 60 
61 62 
63 -WRITE (read) 64 
65 66 
67 GROUND 68 GROUND 
69 70 
71 72 
73 74 
75 76 
77 78 
79 80 
BI 82 
83 GROUND 84 GROUND 
85 GROUND 86 GROUND 
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J3 DISK DRIVE CONNECTOR 

The controller uses a 50 connector cable for communication with ~ 
the disk drives. This cable is designated J3 in the system. Pinout for 
the cable is: 

PIN 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 

SIGNAL NAME 

-FILEINOP 
-FIR 
-INDEX 
-READY 

(disk file inoperative) 
(file inoperative reset) 

-DS0 (disk select 0) 
-DSI 
-DS2 
-OS3 
-OIR (direction select) 
-S'fEP 
-WRITE:DATA 
-WG (write gate) 
-TRKZRO (tr ac k 0) 

-REAOATA 
-so (separated data) 
-SC (separated clock) 

ALL 000 PINS: GROUND 

----------.-
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1.0 INTRODUCTION 

1.1 General Description 

The SA800/801 are enhanced versions of the 
successful SA900/901 Diskette Storage Drive. The 
SA800/801 provides the customer with a mature 
and reliable product, manufactured to the same 
high standard of excellence as the 900/90 I. b,·· 
with additional features. 

The SA800 Diskette Storage Drive can read and 
write diskettes for interchange with other SA800's. 
the SA900,IBM 3741, 3742 or 3540 and with the 
new IBM System 32. 

The SA80 I provides the same features as the 
SA800 with additional flexibility for those require· 
ments which preclude IBM compatibility. 

The SA800/801 Diskette Storage Drives have as 
standard features: a patented diskette clamping! 
registration design which eliminates the possibility 
of damage to the diskette due to misregistration 
and guarantees over 30,000 interchanges with each 
diskette; single and double density capability on 
the same drive for the same price; a proprietary 
ceramic R/W head designed and manufactured by 
Shugart Associates to provide media life exceeding 
3.5 million passes/track and head life exceeding 
15,000 hours; an activity light which indicatef 
drive in use; and ribbon cable or twisted pair ,,\In· 
nector for ease of packaging. All of these featnes 
and more are available with the SA800/80 I. 

SA800/801 Diskette Storage Drives provide the 
system designer solutions to his applications 
requirements with greater performance and 
reliability than cassette or cartridge drives. and 
lower cost with increased function over card I/O 
and reel·to·reel tape drives. 

Applications for the SA800/801 Diskette Storage 
Drive are key entry systems, point of sale record· 
ing systems, batch terminal data storage, micro­
program load and error logging, minicomputer 
program and auxiliary data storage, word process· 
ing systems and data storage for small business 
systems. 

The SA 100 Diskette, IBM Diskette or equivalent, 
can be read and written interchangeably between 
any SA800 and IBM 3741/42,3747 and 3540. 
The SA 101 Diskette can be read or written 
interchangeably on any SA80 I . 



1.2 Specification Summary 

1..2.1 Performance Specifications 

Capacity 
Unformatted 

I)er Disk 
Per Track 

IBM Format 
Per Disk 
Per Track 

Transfer Rate 
Latency (average) 
Access Time 

Track to Track 
Average 
Settling Time 

Head Load Time 

1.2.2 Functional Specifications 

Rotational Speed 
Recording Density 

(inside I rack) 
flux Density 
Track Density 
Tracks 
Physical Sectors 

SA800 
SABOl 

Index 
Encoding Method 
Media Requirements 

SASOO 
SASOI 

1.2.3 Physical Specifications 

Environmental Limits 
Ambient Temperature 
Relative Humidity 
Maximum Wet Bulb 

AC Power Requirements 
50/60 Hz ± 0.5 Hz 

Single Density 

3.2 megabits 
41.7 kilobits 

2.0 megabits 
26.6 kilobits 

250 kilobits/sec 
83 ms 

\Oms 
260 ms 

8 ms 
]5 illS 

Single Density 
360 rpm 

3200 bpi 
6400fei 

48 tpi 
77 

0 
32/16/8 

I 
FM 

SA 100/1 BM Diskette 
SAlOl 

= 50°F to 100°F 
= 20% to SO% 
= 7SoF 

Double Density 

6.4 megabits 
83.4 kilobits 

nla 
n/a 

500 kilobits/sec 
83 ms 

10ms 
260ms 

8 ms 
35 ms 

Double Density 
360 rpm 

6400 bpi 
6400 fei 

48 tpi 
77 

0 
32/16/8 

I 
M2FM 

SA 100/IBM Disketre 
SAlOl 

100/ I 15 V AC Installations = 90 to 127 V Co .4A typical 
:!OO/230 VAC Installations = 180 to 253 V (a .2A typical 

IX' Voltagc Requircments 
+24 VIX' ± 5% 1.3A typical 
+ 5 VJX' ! 5% O.XA typical 
- 5 VOC ! 5% .OSA typical (option -7 to -16 VOC) 

Mechanical Dimensions 
Width = 45/8 in. 
Height = I) 1/2 in. 
Depth 14 1/4 in. 
Weight = 13.0Ibs. 

Heat Dissipation = 245 BTU/hr. typical 

~ 

~ 



1.2.4 Reliability Specifications 

MTBF: 

PM: 

MTTR: 

Component Life: 

Error Rates: 
Soft Read Errors: 

Hard Read Errors: 

Seek Errors: 

Media Life: 
Passes per Track 

Insertions: 

3 

5000 POH under heavy usage 
8000 POH under typical usage. 

Every 5000 POH under heavy usage. 
Every 15,000 POH under typical usage. 

30 minutes. 

15.000POH. 

I per 109 bils read. 

I per 10 12 bits read. 

I per 106 seeks. 

3.5 x 106 

30,000+ 
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2.0 FUNCTIONAL CHARACTERISTICS 

2.1 General Operation 

The SA800/80l Diskette Storage Drive consists 
of read/write and control electronics, drive 
mechanism, read/write head, track positioning 
mechanism. and the removable diskette. These 
components perform the following functions: 

Interpret and generate control signals. 
Move read/write head to the selected track. 
Read and write data. 

The relationship and interface signals for the 
internal functions of the SA800/80 I are stlOwn 

. in Figure 2. 

The Head Positioning Actuator positions the readl 
write head to the desired track on the diskette. 
The Head Load Actuator loads the diskette against 
the read/write head and data may then be recorded 
or read from the diskette. 

WRITE PROTECT LEO 

[ _. ______ WRITE PROTECT DE lECTOR 

.----------------++------------~ 

RlAU HfAD 

WHilE HEAU 

--_ .. -- --, ------ ':.~ 
HEAO LOADSOlENUtO 

ACTIVt!y lIGltT ~~ 
TRACK 00 LEO _____ ....:3;;:=:::::::::;/ 
TRACK 00 Of TECTOR 

IN~ 
DETECTOR I 

WRITE PROTECT 
--- LED"DETECTOR 

10PTIONAl! 

STEPPER 
MOTOR 

I 

I---'S:..:I-=.EPc.:.p.:;;[R:.:..e:..:':.-.... ____________________ ~ 

STEPPER '" 
SlEPPER 03, ____ . ___ _ 

INDEX OETECTOR 

INDEX LED 

Figure 2. SA800/801 Functional Diagram 
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2.2 ReadlWrite and Control Electronics 

TIle clectrunics arc packaged 011 onc PCB. The 
PCB contains: 

I. Index Detector Circuits 
(Sector/Index for HOI) 

2. !lead Position Actuaillf Driver 

3. !lead Load Actuator Driver 

4. Read/Write Amplilier and Transition Detector 

5. Data/Clock Separation Circ:lits 

O. Write Proted 

7. Drive Ready Deteclor Cin:uit 

8. Dnve Seleci Circuits 

2.3 Drive Medlanism 

The Diskelle drive motor rutate~ the spindle at 
360 rpm through a belt-drive system. SO or 60 liz 
power is accommodated by challglllg the drive 
pulIey and belt. A registration hub. centered on 
the fal:e of the spindle. positions Ihe \)iskelle. A 
clamp that III lives in I:onjunction wllh the cartridge 
guide fixes the lJiskelle to the registration hub. 

2.4 Positioning Mechanism 

An electrical stepping motor (llead Position 
Acltllltor) amI lead screw positions the rcad/write 
head. The stepping motor rotates the lead screw 
ci'lckwise or counterclockwise in 15" increments. 
A 150 rotation of the lead screw lIloves the read/ 
write head one track position. The lIsing system 
increments the steppmg motor to the desired track. 

2.5 ReadlWrite Head 

The SAXOO/XU I head is a single element ceramic 
read/write head with slraddle erase clemen Is 10 

provide erased areas between data tracks. Thus 
normal interchange tulerances between media and 
drives wiil nol degrade the signal til noise ratio and 
insures Diskelle illterchangeabili ty. 

The redd/write head is mOllnted Oil a I:arriage 
which is located 011 the Head Position Actuator 
lead screw. The Diskette is held 11\ a plane perpen· 
dicular to the rcad/write head by a platen located 
on the hase casting. This precise re~istr:ltilln 
assures pcrfed compliance with the I-cad/write 
head_ The Diskellc is loaded agaillst the head with 
a IU:ld pad al-tuated by the head load ~lIlenuid. 

The read/write he<ld is in direct cllntal:l with the 
Diskette. The head surface has bcen designed tll 
ubtain maximum signal lransfer til and from the 
magnetic surfal:e of the Diskette with minimum 
head/Djsket te w~ar. 

6 

2.6 Recording Format 

'Ine formal of thc dala recorded on the disk is 
totally a function of thc hUlit syslem. and can be 
designed ar0und the users applicarion III best take 
advantage of the lotal available bils tha t can be 
written on anyone track. 

For a detailed discussion of various recording 
formals. the systems designer should read one of 
the following: 

I. IBM Compatibility Manual 
Publication number SAOOO6·5 

.'!. Shugart Associates Double Density Design Guide 
Publication number SA0008-0 

3. SA801/lJ01 Track Formats 
Publication number SAOO 10.0 
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3.0 FUNCTIONAL OPERATIONS 

3.1 Power Sequencing 

Applying AC and DC power to the SA800/80 I 
can be done in any sequence, however, once AC 
power has been applied, a 2 second delay must be 
introduced before any Read or Write operation is 
attempted. This delay is for stabilization of the 
Diskette rotational speed. Also, after application 
of DC power, a 90 millisecond delay must be 
introduced before a Read, Write, or Seek operation 
or before the control output signals are valid. After 
powering on, initial position of the R/W head with 
respect to data tracks is indeterminant. In order to 
assure proper positioning of the R/W head prior to 
any read/write operation after powering on, a Step 
Out operation should be performed until the 
Track 00 indicator becomes active. 

3.2 Drive Selection 

Drive selection occurs when a drive's Drive Select 
line is activated. Only the drive with this line active 
will respond to input lines or gate output lines. 
Under normal operation, the Drive Select line will 
load the R/W head, apply power to the stepper 
motor, enable the input lines and activate the 
output lines. Optional modes of operation are 
available to the user by cutting or connecting 
traces. Reference section 7 for these user install­
able features. 

3.3 Track Accessing 

Seeking the R/W head from one track to another 
is accomplished by: 

a. Activating Drive Select line. 

b. Selecting desired direction utilizing Direction 
Select line. 

c. Write Gate being inactive. 

d. Pulsing the Step line. 

Multiple track accessing is accomplished by 
repeated pulsing of the Step line until the desired 
track has been reached. Each pulse on the Step 
line will cause the R/W head to move one track 
either in or out depending on the Direction Select 
line. Head movement is initiated on the trailing 
edge of the Step Pulse. 

3.3.1 Step Out 

With the Direction Select line at a plus logic level 
(2.SV to S.2SV) a pulse on the Step line will cause 
the R/W head to move one track away from the 
center of the disk. The pulse(s) applied to the Step 
line and the Direction Select line must have the 
timing characteristics shown in Figure 3. 



~------------~~~r--------------
DC POWER 

DRIVE SELECT 

~~ 
REVERSE 

FORWARD 
S~ I 

~ ~"'MIN 10/JS MIN 

DIRECTION SELECT-----:------.., 

STEP 

Figure 3. Track Access Timing 

~--------------------------~S\~-----
DC POWER ----....... 

DRIVE SELECT-~----.., 

( l 
~------------------------------------~I~)----------

STEP ~-------------------------~\(~j---------U 
WRITEGATE---------~------~I------------------------~ 

VALID A EAD DATA -:-----------------------, 

~~MSt'-~I~-S .... 
~-----90MSMIN·----~~ 

·2 SECONDS IF AC AND DC POWER ARE APPLIED AT SAME TIME 

Figure 4. Read Initiate Timing 

.... 



3.3.2 Step In 

With the Direction Select iine at a minus logic level 
(OV to .4V), a pulse on the Step line will cause the 
R/W head to move one track closer to the center 
of the disk. The pulse(s) applied to the Step line 
must have the timing characteristics shown in 
Figure 3. 

3.4 Read Operation 

Reading data from the SASOO/80 I Diskette 
Storage drive is accomplished by: 

a. Activating Drive Select line. 

b. Write Gate being inactive. 

The timing relationships required to initiate a read 
sequence are shown in Figure 4. These timing 
specifications are required in order to guarantee 
that the R/W head position has stabilized prior to 
reading. 

The timing of the read signals, Read Data, Sepa­
rated Data, and Separated Clock are shown in 
Figure 5. 

READ DATA 

I 
A B 

SEP DATA 

II lJ I 
~ ~200:!:50ns 

----.iU U 
---I I.--200 :t SOns 

SEPCLOCK 

3.5 Write Operation 

Writing data to the SA800/801 is accomplished by: 

a. Activating the Drive Select line. 

b. Activating the Write Gate line. 

c. Pulsing the Write Data line with the data tQ be 
written. 

The timing relationships required to initiate a 
write data sequence are shown in Figure 6. These 
timing specifications are required in order to 
guarantee that the R/W head position has stabilized 
prior to writing. 

The timing specifications for the Write Data pulses 
are shown in Figure 7. 

3.6 Sequence of Events 

The timing diagram shown in Figure 8 shows the 
necessary sequenc'e of events with associated tim­
ing restrictions for proper operation. 

A 

u 

B 
I u 

A 

u 
A = LEADING EDGE OF BIT MAYBE:t 400 ns FROM ITS NOMINAL POSITION. 
B = LEADING EDGE OF BIT MAYBE:t 200 ns FROM ITS NOMINAL POSITION. 

Figure 5. Read Signal Timing 
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DC POWER 

DRIVE SELECT 

r--90 MS M1N0-----..j 
1 I 

STEP 

WRITE GATE 

WRITE DATA 

r-35 MS MIN-1 

-~U I 
---1 r-- 18 MS MIN 

----------.1 
---1~~r_---~--OO-~-S-M-A--X----------------------

------U· U u 
• 2 SECONDS IF AC AND DC POWER ARE APPLIED AT SAME TIME. 

Figure 6. Write Initiate Timing 

WRITE DATA 
CDC CDC U"'-------'U"'-------'U U U~-U-

~ ~ 150n5 MIN \.- 4.00~s t 20n5 --+- 2.0OpS...j 
1100n5 MAX :t 10ns 

Figure 7. Write Data Timing 
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At: POWER 

DC l'OWnl 

VALID CllNTll0l 
OUTI'LIT SIGNALS 

DRIVE S~lECl 

_____________________ ~' LL ____________________ _'l(~---------------

~. 1T 1r 

j.-~~~~ 
~------------~~l~j--------------------------~\l~j---------------------­

---I I- !JO MS MI N 

I ~--------------~~I~J-----------------------'\\~-------------------

,-1 r-· .. · 
IL-____________________ ~\I~I--------------------------~\I~I----------------------

FORWARD 

'H_E_V_E_R_S[~ ____ ~I \~'.~----------------------~I'\'rl----------------------
DIRECTION SH (eT 

I 
-..f I----'~, MIN --l 1--- I,,, MIN 

STEP 

WRITE DA I A 

WHITf •• AII 

VALID HfAU 
UATA SIGNAL 

.. .J I-- 10., MIN ~ I--- lib., MIN ____________ I ~ _________________ ~. • 

LfLJ i'lJLJ )j -1 1--::.:" I ,,~"'.--! --11--... ,.,. 
H-----!--,,",",··\y ~ I~I 
I I.- NOH 1--------+1 

I ~ r-".,I",. ~ ~W"'"" 
I t-NOHI~\J ~~ 
~!JlJMSMIN' ----I 

• 2 SECONDS If AC AND IK POWI H ARE APPLIED AT SAME TIME 

NOff- 1 JSlll~ Ill,tl,ml.l0l (1,.1.)" m"OiI t,.. Il1f,oduc .. d .t".·' Dr,,,,@Sf'I"(.1 t()aIIO ..... 
to' pIO~W'1 'uiOat1luiuf ... ·u.,"q It ~1"lIlt'" ,)rlWP"S to tw dJJlJ11U'd lodP,ltl"ldf>nl 
u' "p,ll' LndU. UWI • .t1l Rltl\ m .... mum c1P1.1V tnU\' ~ Inuooucpd 10all()l,l\j' 
' .. H .. rl·')~"·' ,fltUlln\. Sf'" \Pt"UHl 1 (lit uptHH'al .uUonu'r I "Ua.lldbllf" fp.th"P\ 

Figure 8. General Control and Data Timing Requirements 
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4.0 ELECTRICAL INTERFACE 

TIle in terface of the SA800/80 I Disket te drive .;an 
be divided into two categories: 

1. Signal 

~. Power 

The following sections provide the electrkal delllll' 
lion for each line. 

Reference Figure 9 for all interface connections. 

4.1 Signal Interface 

TIle signal interface consists of two categories: 

I. Control 

2. Data transfer 

All tines in the signal interface are digital in nature 
and either provide signals to the drive (input). or 
provide signals to the host (output), via interface 
connector PI/J I. 

4.1.1 Input Lines 

There are ten (10) signal input lines, eight (S) are 
standard and two (2) are user installable options 
(reference section 7). 

TIle input signals are of two types. those intended 
to be multiplexed in a multiple drive system and 
those which will perform the multiplexing. The 
input signals to be multiplexed are: 

I. Direction Select 

2. Step 

3. Write Data 

4. Write Gate 

The input signals which are intended to do t'le 
multiplexing are: 

I. Drive Select I 

2. Drive Select 2 

3. Drive Select 3 

4. Drive Select 4 

The input lines have the following electrical 
specifications. Reference Figure 10 for the recom· 
mended circuit. 

Trlle = Logical zero = Vin ±O.OV to +O.4V 
(Ill lin = 40 ma (max) 

False = Logical one = Yin +2.SV to +S.2SV 
(a' lin = 0 rna (open) 

Input Impedence = 150 ohms 



HOST SYSTEM 

-
-

--L 
-

DCGND 

A7&7lo 

FLAT RIBBON OR 
TWISTED PAIR 

MAX 10 FEET 

INDEX 

READY 

SECTOR 1801 ONLYI 

DRIVE SELECT 1 

DRIVE SELECT 2 

DRIVE SELECT 3 

DRIVE SELECT 4 

DIRECTION SELECT 

STEP 

WRITE DATA 

WRITE GATE 

TRACK 00 

WRITE PROTECT (OPTIONALI 

READ DATA 

SEP DATA 

SEP CLOCK 

.... +5 VDC 

I 
,... -5 VDC (-7 to -16 VDCI 

l - +24 VDC .... 
X +24 V RETURN 

ACINPUT 

FRAME GROUND 

ACINPUT 

TWISTED PAIR 

· 

· 

· 

---

SABOO/801 

Jl 

20 19 

22 21 

24 23 

26 25 

28 27 

30 29 

32 31 

34 33 

36 35 

38 37 

40 39 

42 41 

44 43 

46 45 

48 47 

50 49 

J5 
5 6 

4 3 
~ -1 2 

J4 
1 
2 

n1n 3 
FRAME GND 

NOTE; Not shown are the nine Alternate I/O connections. The connections for these lines are on pins 2, 4, 6, 8, 10, 12, 
14,16, and la Signal return for these lines are on pins 1. J. 5. 7,9. 11. 13, IS, 17, and 19 respectivelV. Reference 
section 7 for uses of these lines. 

Figure 9. Interface Connections 
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4.1.1.1 Input Line Termination 

The SAXOO/XO I has been provided with Ihe capa­
bility of terminating the film IIlPllt lines. whkh are 
meant tu be multiplexed. by jumpering traces. The 
four lines and their respectivejumpering traces arl!: 

I. Dilection Sell!cl ............. Trace "T3" 

2. Step ..................... Trace "T4" 

3. Write l>ata 

4. Write Gate 

................ Trace ''15'' 

........ Tracc "T6" 

In order for the drive III function properly, the 
last dl iw Oil the in terfa!:e must have these four 
lines terminated. Termination of these four lines 
can be accomplished by either 1)1' two methods. 

I. Install jumpers (on the last drive) across the 
posts provided on 'he PCB. The jumpers may 
be IllstaJled by suldc!rIllg. wirl! wrapping, or by 
usc of a shorting plug Shugart PIN 15648 or 
AMI' PIN 530153·2. The shorling plugs arl! not 
supplied with each Jriw unless it is specified on 
the order. 

2. ExternaJ terminati(lJI Illay be used provided the 
lerrnlllator is beyond the last drive. Each of the 
four lines shlluld be terminated by using a 
150 (lhm. 14 wall resistor, pulled up tu +5 VOf. 

4.1.1.2 Drive Select 1 - 4 

Drive Selel.·t when activated to a logical zero level, 
activates the IllUIt iplexed I/O lines and loads the 
R/W head. In this Illude of operation only the 
drive with this line active will respond to the input 
lines illld gate the uutplll lines. 

Four ~eparate input lines. Drive Select I, Drive 
Select 2, Drive Select J. and Drive Select 4. are 
provided so that up til fOllr drives may be multi· 
plexed togethel In a sysklll and have separate 
Drive Select lilies. Traces 'DS I'. 'DS2'. 'OS3', and 
'DS4' 1\;I\'c becn proVIded til ~elcct which Drive 
Select line will at:tivatt' the interface signals for a 

. unique drive. As shipped frolll the factory, a shorl­
ing plug is installed on 'DS I'. To select another 
Drive Sele.'l"t line. this plug should he moved 10 the 
appropriate 'OS' pin. For additional methods of 
selecting drive'i. see section 7.1. 

4.1.1.3 Direction Select 

ThiS in tel face line is a l"IlIIlml signal which defines 
direction of lIlotion the RjW head will lake when 
the Step lille is pulsed 1\11 open !:ircuit or II)gical 
one defines the direclion a~ "Ollt" and if a pulse 
is :Ipplied III the Step line Ihl' R/W head will move 
away from the cenlel of till' disk ("IHlversely, if 
this input IS shorted 10 ground or a logical (.ero 

IS 

level. the direction of motilln is defined ;.IS "111" 

and if a pulse is applied to Ihe step line. the R/W 
head will move towards the center of the disk. 

4.1.1.4 Step 

This interface line is a cont rol signal which c!U~es 
the R/W head to muve with Ihe direction of 
motion as dcfined by the Direction Select line. 

The access motion is initialed on each logical/ero 
to logical line transition, or the trailing edge of the 
signal pUlse. Any change in Ihe Direction Sele":1 
line must be made at least IlJs before the trailing 
edgc of the Step pulse. Refer to Figure J for Ihese 
timings. 

4.1.1,5 Write Gate 

TIle active state of this signal. or logkal zer,). 
enables Write Data to be written on the diskette. 
The inaclive statc, or logical one. enables Ihe read 
d:lta logll" (Separated Data, Separated Clock. and 
Read Oala) and stepper logic. Refer to Figure 6 

for timings. 

4.1.1.6 Write Data 

This interf:lce line provides the data til be written 
lin the diskette. Each transition from a logical one 
level to a logical zero level. will cause.' the current 
through Ihe R/W head to be reversed thereby 
writing a data bit. This line is enabled by Write 
Gale being active. Refer to Figure 7 for timings. 

4.1.1.7 Head Load (Optional input trace 'C') 

lllis clIstomer installable option. when activated 
to ,I logicallcro level and the diskette access d(1(11 

is dosed, will load the R/W head load pad against 
th.: diskette. Refer to section 7 for lIseS and 
melhod of installation. 

4.1.1.8 In Use (Optional input trace '0') 

TIlis cllstolller install able option. when activated 
to a logicallero level williurn on the Activity 
LED in the door push button. This ~Ignal is an 
"OR" function with Drive Select. Refer to secllon 
7.S for uses and method of installation. 



4.1.2 Output Lines 

There :lIe sewlI (7) lIutputlines from the SAgOO 
and right (X) from the SAXOI. There also is one 
(I) optional output line frolll the SAMOO/~()I. 

The output signals arc driven with an open collec· 
tor output stage capable of sinking a maximum of 
40 ilia at a logical zero level or true state with a 
llIaXllnUIll voltage uf n.4V measured at the driver. 
Whe" the linl' driver is in a logical one or false statc 
the driver is off and the collector current is a maxi· 
mum of ~50 microamperes. 

Rcfer \(I Figure 10 for the recommended circuit. 

MAX 10 f [1.1 
RlUIlON Oil 
TWISTED I'AIH 

·~lV 

150~! 

III 

Figure 10. Interface Signal Driver/Receiver 

4.1.2.1 Track 00 

The active state of this signal. or a logical zero 
indicates when Ihe drives R/W head is positioned 
al track 7.ero (the outer mosl I r<le") alld the aCCe5\ 
circuitry is driving current through phase one of 
the stepper motor. This signal is at a logical one 
level. or ialse state, when the selected drives R/W 
head is not at track 00. 

SECTOR ----, 

INOEX u 

4.1.2.2 Indox 

This interface signal is provided hy the drive once 
cadi revolutlllll of the dio;kelle ( 1 b(J.(17ms) tu 
indicate the beginning of the track. Nunnally this 
signal is a logical one and makes the transition to 
the logical zero level for a period of 1.7ms (O.4ms 
on SA80 I) once each revolution. The timing for 
this signal is shown in Figure II. 

To correctly detect Index at the control unit. 
Index should be false at Drive Select time, that is, 
the CU should see the transilion from false to true 
after the drive has been selected. 

For additional methods of detecting Index. refer 
to section 7.6. 

1'--166.67 . 3.33 MS--1 

~~ 
I I 1.7' .5M5 

~ ~04' 2MSSA80H 

Figure 11. Index Timing 

4.1.2.3 Sector (SA801 only) 

lltis interface signal is provided by the drive 32 
times each revolution. Normally. this signal is a 
logical one and makes the transition to a logical 
zero for a period of O.4ms each time a sector hole 
on the Diskette is detected. Figure 12 shows the 
timing of this signal and its relationship to the 
Index pulse. 

For additional methods of detecting Sector refer 
to section 7.7. 

~ 2.60 ± .50 MS 

Figure 12. Sector TIming 
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4.1.2.4 Ready 

This interface signal indicates that two (2) index 
holes have been sensed after properly inserting a 
diskette and closing the door. or that two index 
holes have been sensed following the application of 
+5V power 10 the drive. 

For additional methods of using the Ready line. 
refer to section 7.5. 

4.1.2.5 Read Data 

nlis interface line provides the "raw data" (clock 
and data together) as detected by the drive elec· 
tronics. Normally. this signal is a logical one level 
and becomes a logical zero level for the active 
state. Reference Figure 5 ror the liming and bit 
shift tolerance within normal media variations. 

4.1.2.6 Sep Data 

This interface line furnishes the data bits as sepa· 
rated from the "raw data" by lise of the internal 
data separat Of. Normally. this signal is a logical 
one level and becomes a logical zero level for the 
active state. Reference Figure 5 for the timing. 
This line is available on the SAHOO/801 Model I 
only. 

4.1.2.7 Sep Clock 

This interface line rurnishe'> the dock bits as 
separated from the "raw data" by lise of the inter· 
nal data separator. Nonnally. this signal is a logical 
one level and hecomes iI logical zero level for the 

P4 60Hz 
PIN 

110 V (Standard) 208/230 V 

active state. Reference Figure 5 for the tlllling. 
This line is available on the SA800/S0 I Model I 
only. 

4.1.2.8 Write Protect (Optional) 

This interface signal is provided by the drive to 
give the llser an indication when a Write Protected 
Diskette is installed. The signal is logical zero level 
when it is protected. Under normal operation. the 
drive will inhibit writing with a protected diskette 
installed in addition to notifying the interface. 

For other methods of using Write Protect. refer (0 

section 7.9. 

4.1.3 Alternate I/O Pins 

These interface pins have been provided for use 
with customer installable options. Refer to section 
7 for methods of use. 

4.2 Power Interface 

The SA800/801 Diskette Storage Drive requires 
both AC and DC po .... er for operation. The AC 
power is used for the spindle drive motor and the 
DC power is used for the electronics and the 
stepper motor. 

4.2.1 AC Power 

The AC power to the drive is via the connector 
P4/J4located to the rear of the drive and be:.Jw 
the AC motor capacitor. The P4/J4 pin designa· 
tions are outlined below for standard as well 'is 

optional AC power. 

50Hz 

IJOV 220 V 

I 90·I::!7 VAC 180·253 VAC 90·127 VAC 180·253 VAC 
~ Frame Gnd Frame Gnd Frame Gnd Frame Gnd -
J l)0·127 V Rtn 180·253 V Rtn 90·127 V Rtn 180·253 V Rtn 

MAX 
0.5 Amps 0.4 Amps CURRENT 0.6 Amps 0.4 Amps 

FREQ 
±0.5 liz ±O.5 Hz TOLERANCE 

17 



4.2.2 DC Power 

[X' power 10 I he d rive is via wnncctor P51 J5 
located 011 1l.11n-cumponenl side of PCB near the 
P4 conneclor. The three IX voltages and their 
specifications along with their P5/J5 pin designa­
tors, are outlined be[ow_ 

P5 
PIN DC VOLTAGE TOLERANCE 

I +24 VOC tl.2 VOC 

:2 +24 V Return· 

3 - 5 V Return 

4 - 5 VOC to.25 VDC 

f--------- f---- ------
Optional 
- 7 to -[6 VDC NA 
(Cut Trace 'L') 

5 + 5 VDC ±0.25 VDC 

6 + 5 V Return 

*The +24 VDe power requires a separate ground 
return line. Also. the +24V Return. other 
Ground Return lines, and Frame Ground must 
be connected together at the main power 
supply . 

.... [1' either customer installab[e option described 
in sections 7.2 and 7.4 are used, the current 
requirement for the +24 VDC is a multiple of 
the maximum +24V current times the number 
of drives on the line. 

II< 

MAX 
CURRENT RIPPLE (p to p) 

1.7 A Max" 100mv 
1.3 A Typ 

0.07 A Max 50mv 
0.05 A Typ 

-------------------
0.10 A Max NA 
0.07 A Typ 

1.0 A Max SOmv 
0.8 A Typ 



TYPE OF CABLE MANUFACTURER 

Twisted Pail. ;:26 
krimp or solder I AMP 

Twisted Pair #26 
(solder term.) VIKING 

Flat Cable 3M "Scotchtlex" 

5.0 PHYSICAL INTERFACE 

The electrical interface between the SAHOO'801 
and the host system is via three ~onnectors. The 
first connector, J 1. provides the signal interfa~e; 
the second connector, J5. provides the IX power; 
and the third connector, J4, provides the AC 
power and frame ground. 

This section describes the physical connectors lIsed 
on the drive and the recommended connectors to 
be used with them. Refer to Figure 16 for ~onne.:· 
tor locations. 

5.1 Jl/P1 Connector 

Connection to J I is through a 50 pin PCB edge 
card connector. The dimensions for this ~onnector 
are shown in Figure 13. The pins are numbered 1 
Ihruugh 50 with the even numbered pillS on the 
component side of the PCB and the odd numbered 
pins on the non-component side. Pin 2 is located 
on the end of the PCB connector dosest to the AC 
motor capacitor and is labeled 2. A key slot is 
pro\'ided between pins 4 and 6 for optional can· 
nector keying. 

The recommended connectors tor P I are tatulateJ 
below. 

CONNECTOR PIN CONT.\CT PIN 

583616·5 (crimp) 
1-583717-1 583854-3 (solder) 

3VH25/1JN-5 NA 

3415-0001 NA 

KEY SLOT ~ r-- .036 1 .004" 

---f--.N~~~~~ f ~t 
.400 1 .010" .4501.010" I I 
L I I 

~ u......&-L.~-...Lf.L-L+L-......L-1-.J.4-

II ~ ~.050"NOM. ~ ~'063"NOM{2X) 
----.J j..-.050" NOM. .100" NOM.--' ~ 

/4--------2.5761.010'· ~ 

BOARD THICKNESS .0621.007" 

Figure 13. J1 Connector Dimensions 
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S.2 JS/PS Connector 

The DC power connector, J5, is mounted on the 
non·component side of the PCB and is located 
below the AC motor capacitor. JS is a 6 pin AMP 
Mate·N·Lok connector PIN 1·380999·0. The 
recommended mating connector (5) is AMP 
PIN 1·480270·0 utilizing AMP pins PIN 60614·1. 
J5 pins are labeled on the component side of the 
PCB with pin 5 located nearest J 1 /p I . Figure 14 
illustrates J5 connector as seen on the drive PCB 
from non-componcnt side. 

Figure 14. J5 Connector 

BEAn or t.fHVl 

~ 

P, 

5.3 J4/P4 Connector 

The AC power conneclor, J4. is mounted on the 
AC motlll capacitor hracket alld IS located just 
below the capacitor. J4 cnnneclor is a 3 pin con· 
nector AMP PIN 1480305·0 with pins PIN 
60620·1. The recol1llllended mat ing connector 
(P4) is AMP PIN 1-480303·0 or 1480304·0 both 
utilizing pins PIN hOh 1<)·1. Figure 15 illustrates J4 
connector as seen from the rear of the drive. 

Figure 15. J4 Connector 

Jl 

AM~' P:N I 4f!OnO 0 

PI CONNEC10R 

f- LJ\ T CAUl f 
3M I'/N :14 t!:J 0001 

TWISTFO PAIR 
AMP f'JN I ':183111 I 
VItl.IN(i r/r'., 3VH:'fll1JN ~ 

Figure 16. Interface Connectors - Physical Location Diagram 
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6.0 DRIVE PHYSICAL SPECIFICATIONS 

This section desclibes the mechanical dilllensium 
and mounting recommendations for the 
SA800/801. 

6.1 Drive Dimensions 

Reference Figure 18 for dimensions of the 
SAROO/801. 

6.2 Mounting Recommendations 

The SAROO/SOI is capable of beillg mounted in 
one of the following posilions: 

I. Vertical Door opening 10 Ihe left 01 right. 

2. Horizontal Door opening up or down. 

3. Upright Door opening towards the front or 
rear. 

6.2.1 Vertical Mounting 

The drive. as shipped from the factory. is ready to 
be mounted in the vertical position. door opening 
left or right. without any adjustments. 

6.2.2 Horizontal Mounting 

If the drive is 10 be mounted horizontally with the 
dOJr opening down (PCB up). the head load 
actualor return spring mllst be repositioned 10 

allow for the proper head load time. Reference 
Figure 17 for the proper spring position on ;he 
actuator. 

If the door is to open up (PCB down l.lt mll~t be 
specified when ordering. This featllre provides a 
heavier duty door opening sprillg. III addition. the 
head load actuator return spring must be reposi 
tioned to allow for proper head load time. 
Reference Figure 17 for the proper position for the 
spring 011 the actuator. 

HORIZO:llTAL 
MOUNTING 
(PCB UP. 

Figure 17. Head Load Actuator 
Mounting Prerequisites 
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Decorative Cover Dimensions. 

Cover Size Dim A Dim B Dime 
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6.2.3 Upright Mounting 

The drive. as shipped, is capable of being nlllUnl.!d 
in the upright position (IBM 3740 fashion) with· 
out any adjustments. 

6.3 Chassis Slide 

Available as an optional accessory is a chassis slide 
kit PIN 50239. This kit contains two slides. olle 
locking and one non·locking. and seven screws. 
Dimensions of the slide are shown ill Figure 19. 

.--- Y TRAVEl ~ 1l6----•• !-----x I.EII,{;1I<: Il~ ----1 

_ ... _ ....... . 

LENGT HITIlAVll VltW 

'---- AlTACHfD 

STANDARD MOliN liNG 
HOIF ';' If 1/1 (IIAM 

10 SA '100 

Figure 19. Slide Mounting Dimensions 
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6.4 Decorative Face Plate 

The SA800/80 I may be ordered with one of the 
following decorative face plates: 

SIZE COLOR 

4 5/8 x 10 1/2 Tan 
4 5/8 x IO 1/2 White 
5 1/4 x 10 Tan 
5 1/4 x 10 White 
5 1/4 x II Tan 
5 1/4 x II White 

If another color is required to match the system's 
color scheme. the face plate may be painted. The 
follOWing information should be utilized to avoid 
potential problems in the painting process. 

I. The front cover is made from GE's LEXAN. 
Dimensional stability of LEXAN exists from 
-60

or to +250°F. If the type paint used 
requires baking. the temperature should not 
exceed +250°F. including any hot spots which 
can contact the cover. 

2. LEXAN is a polycarbonate. Any paint to be 
used should be investigated to insure that it 
does not contain chemicals that are solvents to 
polycarbonates. 
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TRACE 
DESIGNATOR 

T3,T4.TS.T6 

T2 

TI 

DSI.DS2.DS3. DS4 

RR 

RI 

R,I,S 

HL 

DS 

WP 

NP 

8.16.32 

D 

2.4.6.8.10.12.14.16.18 

DI.D2.D4.DDS 

7.0 CUSTOMER INSTALLABLE OPTIONS 

The SAXOO/SO 1 can be modified bv the user to 
function differently than the stand~rd method as 
outlined in sections 3 and 4. These modil'kations 
can be implemented by adding or deleting traces 
and hy use of tile Alternate I/O pins. This section 
will discuss a few examples of modifications and 
how to install them. The examples are: 

I. Drive Select one to eight drives. 

2. Select drive without loading head or enabling 
stepper. 

3. Select drive and enable stepp'cr without loading 
head. 

4. Load head without selecting drive or I!nabling 
stepper. 

5. Radial Ready. 

6. Radiai Index/Sector. 

7. Eight. 16. or 32 Sector option. 

8. In Use (Activity L.E.D.) optional input. 

9. Write Protect options. 

Tabulated below are the trace options with the 
condition of the trace as it is shipped from the 
factory. Figure 20 shows the location of these 
traces on the PCB. 

CUSTOMER CUT/ADD TRACE OPTIONS . 
SHIPPED FROM FACTORY 

DESCRIPTION 
OPEN SIIORT 

Terminations for Multiplexed Inputs X 

Terminator for Drive Select X 

Spare Terminator for Radial Head Load X 

Drive Select Input Pins X pS I IS 
Plugged 

Radial Ready X 

Radial Index and Sector X 

Ready. Index. Sector Alternate Output Pads X 

Stepper Power From Head Load X 

Stepper Power From Drive Select X 

Inhibit Write When Write Protected X 

Allow Write When Write Protected X 

H. 16.32 Sectors (SABO I Only) 8& 16 32 

In Use Alternate Input X 

Nine Alternate I/O Pins X 

Customer Installable Decode Drive Select Optior X 
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7.1 Drive Selp,ct - One To F.ight Drives 

This CUt;tomer installed option a1ll1ws up to eight 
drives to be multiplexed together. This method of 
drive selection uses a binary address to select a 
drive. " 

To install this feature on a standard drive, the 
following traces shuuld be added or deleted: 

I. Add a 74l85. 4 bit comparator, into position 
28 on PCB. 

2. Connect trace 'DDS'. 

3. Insure trac~s 'DSI" - 'DS4" are unplugged. 

4. Jumper traces 'DI', 'D:!', and '04' according to 
table below for the address of each drive. 

ADDRESS 
~ 

0 

J 

:! 

J 

oJ 

5 

6 

7 

t5VDC 

04 

DRIVE ADDRESS 
02 2 SHOWN 

01 

-DRIVE SELECT 4 32 

-DRIVE SELECT 3 30 

--DRIVE SELECT 2 28 

-DRIVE SELECr 1 26 

DJ 

0 

J 

0 

1 

0 

1 

0 

J 

0 

TRACE 
D2 04 

0 0 

0 0 

1 0 

1 0 

0 1 

0 I 

I 1 

J 1 

-

~ M N -
II) II) II) II) 

c c c c 

10 

14 

9 

11 

TIle four Drive Select lines are to be used for 
addressing the drives. Pin 26 is used as Drive Select 
enable and pins 28 (binary 1),30 (binary 2), and 
32 (binary 4) are the address lines. The table below 
shows the logical state each line must he al to 
select each of the drives. 

INTERF ACE PIN 
DRIVE 26 28 30 J2 

0 0 I I I 

I 0 0 1 1 

2 0 I 0 1 

3 0 0 0 1 

4 0 I 1 0 

5 0 0 1 0 

6 0 1 0 0 

7 0 0 0 0 

Figure 21 illustrates the circuitry. 

..... ADDED TRACE 

l1-li STANDARD TRACE 

6 
111,41 DELATED TRACE 

A3 Vee 16 
Gnd 4 

A2 Gnd 5 
Gnd 8 

A1 

AO 
3 11 10 

83 A~8 

82 

Bl 

BO 
28 

74L85 

DDS 

I.--~ -DRIVE SELECT 

Figure 21. Drive Select Circuitry 
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1.2 Select DrIVe Without Loading Head Or 
Enabling Stepper Motor 

Th,\ "pllllll woukl be advanlageoll~ 10 Ihe liSt" 

who ,eq\li,e~ a drive III be selel'led ;11 ;,lIllnle\. 
Nor 111 a II y ,whell a drive is selccled. ils head is 
loaded and Ihe slepper motor is elle'gized. The 
advanlage ollhis oplion would hl' thai Ihe Olllplli 
(0'11101 signals (\luld he 1110 II i I 1111.'0 (w,lh Ihe 
eX(eplIOll of Tra(k Zero. which requlrc~ the 
~Icppl'r 10 hc cnergized) while Ihe hcad was 
IIl1loao'1d Ihc,eby l'xlending Ihe heao alld Illl'dia 
lirc. Whell the syslem requires Ihe olive 10 perf""11 
a Rt'ad. \Vrill'. IIr Seck. the (0111'<111"1 would 
a(ll\ale Ihe Ilead Load line (via tlilC Illlhc Aller· 

() H I V E Sf Lf C T " _f-,;;,32~ _______ --4"'---I., 

lIale I/O lines) which ill turn would load Ihe head 
and energize Ihe stepper motor. After the Head 
Load lme is aCllvated. a 35 ms delay must be 
introduced before Write Gate and Wrile Data may 
he applied or berore Read Dala is valid. 

T(l ilislalilhis option on a sl:lIldard drive, the 
following traces should be added or deleted: 

ConneCI trace T::!'. 

, (III Irace 'If. 

J ('tlllnC,'1 a wire from one of thl~ Alternate I/O 
pim (::!..t.6. ell'.) 10 pad 'C (-!lead Load), 

FIgure ::!::! illll~1 rates thl' "I!(uilry. 

30 
DRIVE Sf: L Fe r :l _f-~--------+-"'---\ 

'NOTE. If 'hI! - Head Load 1101' is multiplexed, 
terminotor 'T1' must be cut on each 
drive except thl' last one on the line, 
Also. ,he current requirement for the 
*24 VDC supply should be a multiple of DHiVE SEl reT .' 

IlH:'/F SEll CT 1 

At r [:flNAT[ 
110 PINS 

28 

26 

4A 

2 +SVDC 1',11 

4 4 )( II: 
~~".. 

~~: 41\ 

18 .18 
)( -

\\ 'SVDC 

HEAD LOAD 

- DOOR CLOSED 

•• 
-.till 

STANDMlD TflACF 

DELEl U) (CllT! TRACE 

• • ADDED 1 RACE 

thl! maximum *24 volt current times 
the number of drives on the line that 
have Hpad Load active. 

...-13--1. +DAIVE 
SELECT 

)-...... ~ +HEAO 
LOAD 

Figure 22. Select Drive Without Loading Head Circuit 



7.3 Select Drive and Enable Stepper Without 
Loading Head 

This option is useful to the user who wishes to 
select a drive and perform a seck operation with­
out the head being loaded or with door open. An 
example use of this option is that at power on 
time, an automatic recalibrale (reverse seek to 
track zero) operation could be performed with the 
drive access door open. Normally for a seek to be 
performed, the door must be closed and the head 
loaded. Other advantages are those listed in section 
7.2 in addition to being able to monitor Track 
Zero. When a Read or Write operation is to be 
performed, the head must be loaded (via one of 
the Alternate I/O lines). Afler Ihe Head Load line 
is activated, a 35 ms delay must be introduced 
before Write Gate and Write Data may be applied 
or before Read Data is valid. 

To install this option on a standard drive, the fol­
lowing traces should be added or deleted: 

J. Connect trace '1'2'. 

2. Cut trace 'B'. 

3. Connect trace 'OS'. 

4. Cut trace 'HL'. 

5. Connect a wire from one of the Alternate I/O 
pins (2.4,6,etc.) to pad 'C' (-Head Load), 

Figures 22 and 23 illustrate the circuitry. 

tHEAD LOAD 

7.4 Load Head Without Selecting Drive Or 
Enabling Stepper 

This option is useful in disk to disk copy opera­
tions. It allows the user to keep the heads loaded 
on all drives thereby eliminating the 35 ms head 
load time. The head is kept loaded on each drive 
via an Alternate I/O pin. Each drive Illay have its 
own Head Load line (Radial or Simplexed) or they 
may share the same line (Multiplexed). When the 
drive is selected, an 8 ms delay musl be introduced 
before a Read or Write operation can be per· 
formed. This is to allow the R/W head to settle 
after the stepper motor is energized. With this 
option installed, a drive can only be sclected with 
both -Drive Select arul -Head Load active. 

To install this option on standard drive, the follow· 
ing traces should be added or deleted: 

I. Connecl trace 'T2'. 

2. Cut trace 'A'. 

3. Connect trace 'OS'. 

4. CUi trace 'HL'. 

*5. Connect a wire from one of the Alternate 1/0 
pins (2.4.6,etc.) to pad 'C' (-Head Load). 

* I I' the -Head Load line is multiplexed. terminator 
'T I' must be cu t on each drive except till! last one 
on the line. 

Figure 23 and 24 illustrate the circuitry. 

NOTE: The 8 illS delay may be eliminated by 

~ HL 

keeping trace 'OS' open. This would keep 
the stepper motor energized al all times. 
If this is used, the current rt!quiremcnt of 
the +24 VDC supply must be a multiple 
of the maximum +24 Volt current times 
the number of drives on thc Iinc. 

'DRtVESELECT~------------~Ir~~--~--~ 
os 

FROM STEP 
COUNTER 

10 

9 

11 

5 

3 
4 

2 

13 

Figure 23. Stepper Motor Enable Circuit 
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-DRIVE SELECT 4 

-DRIVE Sf:LF.CT 3 

-DRIVE SELECT 2 

-DRIVE SELECT 1 

ALTERNATE 
110 PINS 

32 

30 

28 

26 

2 2 

4 4 )( II: 
~:::~ 

~.~ )( -~ 

18 
)( 

-HEAD LOAD 

-DOOR CLOSED 

t-'3;....~ +DRIVE 
SELECT 

t---I. +HEAD 
LOAD 

• • STANDARD TRACE 

-.tr. DELETED (CUTI TRACE 

• • ADDED TRACE 

• IF THE -HEAD LOAD LINE IS MULTIPLEXED, TERMINATOR 'T!' MUST 
BE CUT ON EACH DRIVE EXCEPT THE LAST ONE ON THE LINE. 

Figure 24. load Head Without Selecting Drive or Enabling Stepper Circuit 

7.5 Radial Ready 

This option enables the user to 11l111llllH the Ready 
line 01 each drive 011 the interfa.:c. This can he use· 
ful in detect ing when an operator has removed or 
installed a Diskette in any drivc. Normally, the 
Ready line from a drive is only <lvailable \ll the 
interface when it is selected. 

To install this option on a standard drive, the fol­
lowing traces should he added or deleted: 

I. Cut trace 'RR'. 

*:!. Cut trace 'R'. 

*3. Add a wire frum pad 'R' to one of the Alternate 
I/O pins. 

30 

*One of the drives on the interf:lce may use pin 22 
as its Ready line. thereforc. steps 2 and 3 may be 
eliminated on this drive. All the other drives on the 
interface must have their own Ready line, there­
fore steps:! and 3 must be incorporated. 

Figure 25 illustrates the circuitry. 

l 
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tDRIVE SELECT (~-~.Q.I"--4~-f-""""'" R' J ~ _______ ~ .. ~~~ ___ ~2~2~*~-READY 

+READY r------~~~ __ ~ 

• • STANDARD TRACE 

II{}II DELETEDICUTITRACE 

• • ADDED TRACE 

2 2 
II 

1/ 
II 
Il 
~\ • 4 4 * 
\~~ , -== ~ 
~~~ •• 16 16)( 'W 18 18* 

Figure 25. Radial Ready Circuit 

7.6 Radial Index/Sector 

This option enables the user to monitor the Index 
and Sector lines at all times so that the drive may 
be selected just prior to the sector that is to be 
processed. This option can be used to reduce 
average latency. 

To install this option on a standard drive the fol· 
lowing traces should be added or deleted: 

I. Cut trace 'RI'. 

*2. Cuttrace'r. 

*3. Cut trace'S'. 

*4. Add a wire from trace '" to one of the Alter· 
nate I/O pins. 

+DRIVE SELECT 

• • STANDARD TRACE 

1If~ DELETED ICUT) TRACE 

• • ADDED TRACE 

AI 

*S. Add a wire from trace'S' to one of the AI ter· 
nate 1/0 pins. 

*One of the drives on the interface may use pin :20 
(-Index) and pin 24 (-Sector) as its Index and 
Sector lines, therefore, steps 2 - S may be elimi· 
nated for this drive. All other drives on the inter· 
face must have their own Index and Sector lines, 
therefore. steps 2 - S must be incorporated. 

Figure 26 illustrates the circuitry. 

~~ 
2 

)( 

,1 4_ 4U 

II /;~.:::::::: ALTERNATE 1/ 'I ~ I/O 
" 11,6 16 

II " 

" 18 

+INDEX J-__________ ~--...:5~--... 
~.20 H -INDEX 

4 
., 

+5V 

2 

-SECTOR 
+SECTORt-----------~L__,; 

Figure 26. Radial Index/Sector Circuit 
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7.7 Eight. 16. Or 32 Sectors 

'Ille SAXO I. as shipped from thl' fal'lory. is set up 
to pwvidc 32 Sector pulses per revolutiun of the 
Diskette Ullto thc interface. This optioll IS pro· 
vided fur the user who wishes to have eight lH 1 (. 
Sector~ per revolution. The logic divides the Sector 
pulses by two or r our. Refe rence Figure 27 for till' 
timing relatiollships. 

INDEX u 
I 

~ 
J7 SECTfl'1S 

If> S[C10115 

To IIlstall this opt ion 1111 ;1 standard drive (SAgO 1), 
the following traces should be added or deleted: 

I. Cut trace' 32'. 

2. Connect trace '16' for 1 () Sectors \If connect 
trace 'X' for eight Scclors. 

Figure 28 iIIust rates the circuitry. 

r----- 70a , 6 MS------1 

1l5fCIOHS 
______ ~~------~I' I ~I __ __ 

Figure 27. Sector Timing Relationships 
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Figure 28. Sector Divide Circuit 
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7.8 In Use Optional Input (Activity Led) 

This optional input. when activated to a logkal 
zero level. will turn on the Activity LED mOllnted 
in the push bar on the front panel of the drive. It 
can be used as an indicator to the operator. Exam­
ples of some indications are: 

I. Write protected Diskette is installed. 

2. Drive in which the diskette is to be changed. 

3. TIle operating system drive. 

4. Drive with a special configuration. 

To install this option on standard drive. add a wire 
from one of the Alternate I/O pins (2A.etc.) to 
pad'D'. 

This signal is an "OR" function with Drive Select. 
Figure 29 illustrates the circuitry. 

2 1E 
-DRIVE SELECT )------q~-'" 

+IN USE 

(TO LEO) 

Figure 29. In Use/Activity LED Circuit 

7.9 Write Protect Optional Use 

As shipped from the factory, the optional Write 
Protect feature will internally inhibit writing when 
a Write Protected Diskette is installed. With this 
option installed, a Write Protected Diskette will 
not inhibit writing, but it will be reported to the 
interface. This option may be useful in identifying 
special use Diskettes. 

To install this option on a drive with the Write Pro­
tect feature, the follOWing traces should be added 
or deleted: 

I. eu t trace ·WP·. 

2. Connect trace 'NP'. 

Figure 30 illustrates the circuitry. 

-WRITE PROJECT S'r--------II .. --------------------------~~ TO INTERFACE 

WNpPf'=---

'rt _______________ ----..;;...: Q-4--__________ ...... S TO WRITE CI RCUIT 
-WRITE GATE , oL......::.J 

Figure 30. Write Protect Circuit 
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8.0 OPERATION PROCEDURES 

TIle SA800/801 was designed for ease of operator 
use 10 facilitate a wide range of operator oriented 
applications. The following section is a guide for 
the handling and error recovery procedures on the 
diskette and diskette drive. 

8.1 Diskette Loading and Handling 

The diskette is a flexible disk enclosed in a plastic 
jacket. The interior of the jacket is lined with a 
wiping material to clean the disk of foreign mate­
rial. Figure 31 shows the proper method of loading 
a diskette in the SASOO/80 1 Diskette Storage 
Drive. To load the diskette. depress latch. insert 
the diskette with the label facing out. (See Figure 
31.) Move the latch handle to the left to lock 
diskette on drive spindle. The diskette can be 
loaded or unloaded with all power on and driv~ 
spindle rotating. 

Figure 31. Loading SA800/801 
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M1cn rl'llItlvl'd 110m the drrve. Ihl' dbkelll.' is 
stmed 11\ an envelope. To protect the diskette. Ihe 
saiuc C;HI.' and handling procedurl.'s specified I'm 
compuler magnelic lape apply. Thesc prl.'CaUlloll· 
ary procedurcs arc as follows: 

I. Relurn the diskellc to its stoHlge cnwlope 
whenever il is removed from filc. 

2. Keep cm t ridges away from m;lgnct:c fields and 
from fCllOmagnel ic malerials whidl l11igh I 
bel:lJme maglll'li/cd. Strong magnetic fields can 
distorl recorded data on the disk. 

3. Replace sioragc envelopes when they be(OlllC 

worn. cracked or distorted. Envelopes arc 
deSigned III prolect the disk. 

4. Do not writl' lin the plastic jacket with a lead 
penCil or ball·point pen. Usc a Ieltlip pen. 

5. Ileal and Cllntaminatilln rrom a l'arclessly 
dropped ash C;II\ damage the dIsk. 

h 1>0 not exposc diskette to heat 01 slInllght. 

i I 
L. ______ _ 

7. Do not touch or attempt til de'lll the disk sur· 
face. Abrasions may cause loss of stored data. 

8.2 SA101 Write Protect 

111e SAlOl has Ihe capability of being write pro· 
tected. The write protect featllle is selected by the 
hole in the SA I 0 I . When the hole is open it is pro· 
tected: when covered. writing is allowed. The hole 
is dosed by placing a tab over the front or Ihe 
hllie. and the tab folded (lver l'ovcring the rear or 
Ihe hole. TIle Diskette can then he wrile protel.'led 
by removing the tab. Sec Figure 3~. 

8.3 SA100 Write Protect 

The SAIUO or IBM Diskl!ttcs ;II~' nlll m;lI1ul:lctured 
with a write protel:t hole pund1cd 0111 as ;ne the 
SA 10 I Diskettes To Wrile·Prutcct one 'Jlthese 
diskettes. a hole must he pun~heJ Ollt as specified 
in Figure .13. The operalilln or the wllte protect is 
Ihat whIch is outlined in p:H<lgraph S.2. 

Figure 32. Diskette Write Protected 

INIlI. 

,\( ,I" 'i:. "'" , 

Figure 33. Write Protect Hole Specifications 
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9.0 ERROR DETECTION AND CORRECTION 

9.1 Write Error 

Ifan error o,xurs dUring a write operation. it will 
be detected 011 the "ext revolution by dOillg a read 
operation, comlllonly called a "write check." To 
correct the error, another write and write check 
operation must be done. If the write operation is 
not slIccessful aftel len (10) attempts have been 
made, a read operation should be attempted on 
another track to determine if Ihe media or the 
drive is failing. If Ihe error still persists, the disk 
should be considered defective and discard.;J. 

9.2 Read Error 

Mosl errors Ihat occur will be "soft" error~; that IS. 

by performing an error recovery procedure the 
dala will be recovered. 

Soft errors arc usually caused by: 

I. Airborne contaminants that pass between the 
read/write head and the disk. These contami­
nants will generally be removed by the c:lrtridge 
self-cleaning wiper. 

2. Random electrical noise which lIsually hlslS for 
a few 1.1 sec. 

3. Small defecls ill Ihe written data and/or track 
not delecled during the write operation which 
may cause a soft error during" read. 

The follOWing procedures are recommended to 
recover from the abovc mentioncd soft errors; 

I. Reread the track lell (10) times or until such 
lime as the data is recovered. 

') I I' dala is not recovered after using slep I. access 
the head to the adjacent track in till' S:1I11C 

direct ion previously moved, then ret urn t 1I the 
desired I rack. 

J. Repeat step I. 

4. If dala IS 1101 recovered, the error is nol 

rct;ovcrable. 
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THE ALTAIR-COMPATIBLE BUS INTERFACE CARD 

THE INTERFACE BETWEEN THE ALTAIR COMMPATIBLE BUS AND THE FDC-I 
ACCOMPLISHES 4 MAJOR FUNCTIONS. 

1. IT IMPLEMENTS A PRIORITIZED DMA INTERFACE TO ALLOW THE 
FDC-I TO OBTAIN CONTROL OF THE BUS. 

2. IT PHYSICALLY INTERFACES AND BUFFERS THE BUS WITH THE 
SIGNALS REQUIRED BY THE FDC-I. 

3., IT PROVIDES THE CONTROL SIGNALS TO THE FDC-I TO REQUEST 
A BOOTSTRAP LOAD AT POWER ON AND UNDER SOFTWARE CONTROL. 

4. IT DECODES I/O PORTS USED BY THE FDC-l FOR STATUS INPUT TO 
THE 8080 AND COMMAND OUTPUT. 

THE FOLLOWING MATERIAL CONTAINS A PARTS LIST~ CIRCUIT DIAGRAM~ 
WIRE LIST~ AND COMPONENT LOCATION DIAGRAM. IT SHOULD BE REALIZED 
BY THE USER THAT THIS INFORMATION IS phELIMINARY AND SUBJECT TO CHANGE. 
SIGNIFICANT CHANGES WILL BE COMMUNICATED TO ALL PURCHASERS OF THIS 
MANUAL. 
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PARTS NEEDED TO BUILD THE BUS INTERFACE CARD 

QUANTITY DESCRIPTIION 

1 VECTOR BOARD PART NUMBER 8800V OR EQUIVALENT 
12 14 PIN SO CK ET S 
10 16 PIN SOCKETS 
11 0-.1 MF CERAMIC BYPASS CAPACITOR 

1 10V 50MF ELECTROLYTIC CAPACITOR 
1* lK OHM RESISTOR 
*(IMSAI USERS WILL NEED 2) 

INTEGRATED CIRCUITS 

QUANTITY TYPE LOCATIONS 

3 7400 3X" 3V" 3S 
1 7402 3W 
1 7404 3T 
3 7405 4V" 4T" 4P 
1 7410 4W 
1 7420 4L 
I 74164 4X 
1 8093 3K 
8 8097 3R" 3P" 3M" 3L" 4S" 4R" 4M" 4K 
2 8098 "3N" 4N 

POVER SUPPL I ES 

BUS INTERFACE CARP PART NO. LM340T-5 OR EQUIVALENT ON-BOARD 
REQULATOR AND HEAT SINK. 

FOR THE FDC- 1 

FOR EACH SHUGART 
800 DI SK DRI VE 

+5V AT 2.5 AMPS 

+5V AT 1.0 AMPS 
+24V AT 1.7 AMPS 
-5 TO -12V AT 0.1 AMPS 
(THE DRIVE WILL REGULATE TO -5) 

CONSULT THE 800/801 OEM MANUAL FOR POWER CONNECTIONS TO THE DRIVES. 
(CONNECTORS SUPPLIED WITH PURCHASE OF DRIVE) 

CONSULT THE FDC-l INTERFACE MANUAL FOR POWER CONNECTIONS. 

WE WILL SUPPLY ALL CABLE AND CONNECTORS. 





WIRE LIST 

® MEANS PIN THREE ON THE FLAT CABLE CONNECTOR 

@] MEANS POSITION THREE ON THE BOARD EDGE CONNECTOR 

SIGNAL LOCATIONS 

DIB 4MB3 3PB2 
DIl 4M0S 3PB4 
012 4M07 3P06 
DI3 4MB9 3P1B 
D14 4M11 3P12 
DIS 4MI3 3PI4 

, DI6 4KII 3MI2 
DI7 4K13 3M14 

000 3M03 3NB2 
001 3MBS 3N04 
002 3MB7 3NB6 
D03 3M09 3NIB 
004 4K03 4N02 
005 4KBS 4Nl!J4 
D06 4KB7 4N06 
007 4KB9 4N I 121 

DB 121 19 4M02 3MB2 3PI2I3 3NI2I3 
OBI 2121 4M 121 4 3M 121 4 3PBS 3NI2IS 
DB2 21 4M06 3MB6 3PI2I7 3NI2I7 
DB3 22 4MII2I 3M I 121 3PI2I9 3N09 
DB4 23 4M12 4KI2I2 3Pll 4N03 
DBS 24 4MI4 4K04 3PI3 4NI2IS 
DB6 25 4KI2 4KB6 3M II 4NI2I7 
DB7 26 4KI4 4KII2I 3MI3 < 4NI2I9 

MADI2I 3RB2 3N II 
MADI 3RI2I4 3N 13 
MAD2 3RB6 4N II 
MAD3 3RI0 
MAD4 3RI2 
MADS 3RI4 
MAD6 4RI2I2 
MAD7 4RB4 
MADS 4RB6 
MAD9 4RI0 
MAD10 4R12 
MAD11 4RI4 
MADI2 4SB~ 
MAD13 4SB4 
MAD14 451216 
MADIS 4510 

AB 3RI2I3 3NI2 
Al 3RI2IS 3NI4 ,... A2 3RB7 4NI2 
A3 3RB9 
A4 3R!1 
AS 3RI3 
A6 4R03 
A7 4R0S 
AS 4R07 
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':' A9 34 4R09 
AI0 37 4R II 

• All 87 4R14 4L01 
AI2 33 4503 4L02 
A13 85 4505 4L04 

~ A14 86 4507 4L05 
A15 32 4509 ° 3\01 11 

R 3506 3X01 3502 4V05 
-R 3503 3L02 4W02 3504 3Kl2 
MREQ @ 3X02 3X04 
MR 3X03 4\0104 
MP 3X06 4W05 

5ETHOLD 4\0106 4X01 4X02 
-PHOLD 1741 4V04 4W03 
-REFRDSB~ 67 4V02 
MACK 0 3L07 
PWR 77 3K03 3\0/08 

Tl 4X03 4V01 4V03 3\0102 
T2 4X04 3K05 3L06 3Tl1 3V09 3Vl2 
-T2 3T10 3K01 4501 4Rl5 4R01 3R15 3R01 

4515 3K10 3K13 
T3 4X05 4\0110 
T4 4X06 3T03 
-T4 3T04 4W09 
T2X 3K06 4Vll 4VI3 4T01 4T03 4T05 4T09 

4T II 4T13 4P01 4P03 4P05 4P09 4Pll 
3N IS 4N IS 

PWRX 4W08 3K02 
T6 4Xl1 3W06 
-PRIN 3T02 3W03 3\0105 
PHLDA ~ 3T09 3KII 
-PHLDA 3T08 3X05 4\0113 
~2 ~ 3X09 
-CK 3X08 3T13 
CK 3T12 4X08 
CI 4\01 12 3XI0 
-CLR 3\0/04 4X09 4\0101 

-IOF e 3501 
-POC 3505 3L04 3509 
-IN125 3512 
5R 3513 4V09 3510 
-5R 3508 35 II 
READ @ 3T05 4512 4514 3K09 3V13 
-READ 3i06 4\<1 II 3V10 

5INP 9 4LI3 4T06 
50UT 45 3V05 4TI2 
-DBD0 3V08 3M IS 3PI5 3P01 
-DIDB 3V11 4K01 3M01 
-5a 4L06 3W12 
5ELX 3',,113 3V04 3X12 3XI3 4L 12 
IOENX ~11 3L10 

-IOEN 3L09 
-INX 4L08 3LI4 °4K15 4MI5 4M01 
-IN 9 3L13 

-OUTX 3V06 3\0109 4N01 3N01 
OUTX @10 3L12 
OUT 3L 11 
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GND3L 3L08 
GND3K 3K07 
-BOOTSTRAP 
XROY 3 
-IRESET 
PRESET 
SloTO 
SMEMR 
PDBIN. 

-CCDSB1.. 
-STATDSBL 
-ADDRDSB1.. 
-DO DSB1.. 

SINTA 
SMI 
SSTACK 
PINTE 
PSYNC 
PWAIT 
SH1..TA 

GROUNDX 

lK RESI STOR 
lK RESISTOR 

31..15 
3K04 
40 
4V06 
3L05 
4V08 
3K08 
4S13 
4S11 

1
9 

18 
22 
23 

4T08 
4P02 
4P04 
4P06 
4P08 
4P10 
4T10 

4K08 

3T01 
4V04 

3L01 

3L03 

4L09 

.4V10 
4V12 
4T02 
4T04 

+5V 

41..10 

+5V (IMSAI ONLY) 

.1 ~F BYPASS CAPCITOR FROM +5 TO GROUND-PLACE THEM AT LEAST 
EVERY TWO CHIPS 

* 





THE FOLLOWING CONNECTIONS MUST BE MADE BETWEEN THE FDC-1 PC 
BOARD AND THE FLAT CABLE TO THE INTERFACE BOARD. THIS SHOULD BE 
ACCOMPLISHED BY WIRE WRAPING ON THE CABLE AND PC BOARD CONNECTORS 
SUPPLIED WITH FDC-I PURCHASE. THE FDC~l INTERFACE MANUAL SHOULD 
BE CONSULTED WHIL.E MAKING THESE CONNECTIONS. 

SIGNAL NAME 

MAD0 
MADI 
MAD2 
MAD3 
MAD4 
MADS 
MAD6 
MAD7 
MAD8 
MAD9 
MAD10 
MADll 
MAD12 
MAD13 
MAD14 
MADlS 

DB0 
OBI 
DB2 
DB3 
DB4 
DBS 
DB6 

MREQ 
MACK 
READ 
-IN 
OUT 
-IRESET 
-BOOTSTRAP 
-IOF 
-INI2S 

FLAT CABLE 
CONNECTION 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 

FDC-1 

JI-21 
JI-22 
Jl-23 

JI-29 
JI-30 
Jl-31 
JI-32 
JI-33 
Jl-34 
Jl-35 

J2-S5 
J2-56 
J2-63 
Jl-45 
JI-46 
JI-55 
JI-57 
Jl-59 
Jl-56 

CONNECTIONS 

J2-29 
J2-30 
J2-31 
J2-32 
J2-33 
J2-34 
J2-35 
J2-36 
J2-37 
J2-38 
J2-39 
J2-40 
J2-41 
J2-42 
J2-43 
J2-44 

JI-37 
JI-38 
JI-39 
JI-40 
J 1-41 
JI-42 
Jl-43 

J2-21 
J2-22 
J2-23 
J2-24 
J2-25 
J2-26 
J2-27 

J2-47 
J2-48 
J2-49 
J2-50 
J2-51 
J2-52 
J2-53 

-10m 

28 
3121 
32 
34 
36 
38 
4121 
42 
44 
48 JI-24 JI-25 Jl-26 Jl-27 

TIE Jl-28 TO +SV 

GROUNDS: 

MAKE THE FOLLOWING PINS COMMON ' 

FLAT CABLE- 1,18,25,27,29,31,33,35,37,39,41,43,45,47,49 

FDC-I JI-83,Jl-84,Jl-8S,JI-86 
J2-83,J2-84,J2-85,J2-86 

TIE JI-09 TO GROUND <TTL HIGH WOULD WRITE PROTECT ALL DRIVES) 
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