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FOREWARD 

This manual explains how to use Pro-Log's 7387 Floppy-Disk Controller Card. It is structured to reflect the 
answers to basic questions that you, the user, might ask yourself about the 7387. We welcome your 
suggestions on how we can improve our instructions. 

The 7387 is part of Pro-Log's Series 7000 STD BUS hardware. Our products are modular, and they are 
designed and built with second-sourced parts that are industry standards. They provide the industrial 
manager with the means of utilizing his own people to control the design, production, and mai ntenance of the 
company's proucts that use STD BUS hardware. 

Pro-Log supports its products with thorough and complete documentation. Also, to provide maximum 
assistance to the user, we teach courses on how to design with, and to use, microprocessors and the STD BUS 
products. 

You may find the following Pro-Log documents useful in your work: Microprocessor User's Guide and the 
Series 7000 STO BUS Technical Manual. If you would like a copy of these documents, please submit your 
request on your company letterhead. 
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SECTION 1 
Purpose and Main Features 

Purpose 

The 7387 is suitable for use in small-to-medium sized microprocessor systems requiring disk storage. It is 
designed for simplicity of hardware, cost effectiveness, and reliability. The 7387 is completely self-contained 
and fully buffered. It has its own clock, data separator, and interrupt capability. It can be used with most 
popular floppy disk drives. The card is based on an intelligent controller chip that is thoroughly documented in 
this manual. This, along with the control software examples provided in this manual make the user's interface 
task relatively easy. 

Features 

• Controls up to four disk drives, either slngle- or double-sided 

• Accommodates either 8" or 5-1/4" disk drives 

• Supports soft-sectored disk format 

• Supports single-density disk format; requires no DMA 

• Interrupt via INTRQ * or interrupt controller card 

• Compatible with 8085, Z80, 6800/09, 8088 and other processors 

• Uses single +5V power supply 

Figure 1-1. 7387 Floppy Disk Controller Card. 
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INTRODUCTION 

SECTION 2 
Installation and Specifications 

This section describes the installation and cabling of the 7387 Floppy Disk Controller card. Optional functions 
which should be considered before the card is installed are also described. At the end of this section are 
detailed specifications of the card. 

INSTALLATION 
The 7387 operates as part of an STD BUS card rack system. It should be installed with the white card ejector 
tab at the top as shown in Fig. 2-1. The card normally should be installed directly into the card rack. It can be 
made accessible for testing by use of an extender card. 

The 7387 can generate an interrupt directly to the STD BUS or to a connector on the front of the card for 
connection to an interrupt controller card. The location of the connector, connector J2, is shown in Fig. 2-4. Its 
pin-out is given in Fig. 2-18. It consists of two 0.025" square pins, 0.10" apart. Connection should be made with 
a twisted pair cable, one signal and one ground line. The Pro-Log RC704 cable can be used for this purpose. 

The 7387 can be connected via an RC704 cable to a Pro-Log 7320 Priority Interrupt card. This card, or a similar 
interrupt controller card, may be used in conjunction with the 7387. The 7320 can accept and prioritize up to 
eight interrupts and provide either restart vectors or the user's own vectors. It can also be used in polled 
interrupt systems. 

Figure 2-1. 7387 Installation. 
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I nstallation and Specifications 

CABLING 

The 7387 is connected to the floppy disk drives via a 50 conductor cable with card-edge type connectors. The 
cable connections consist of alternating signal and ground lines; the even numbered pins on the component 
side of the card being signals, and the odd numbered pins on the circuit side of the card being ground. 

The connectortype used forthe 7387 card edge is the same as the type commonly used for connection on the 
floppy disk drives. The pinout matches the pinout of Shugart or equivalent 8" disk drives. The contacts for the 
connectors are on 0.1" centers. The cable is connected to multiple disk drives in daisy chain fashion. 

The Pro-Log RC50-6 cable can be used to connect the 7387 to one disk drive. See Fig. 2-1. Additional 
connectors can be added by the user to this cable for additional disk drives. Some sources for these 
connectors and for cables ready-made for up to four disk drives are shown in Fig. 2-2. 

Type of Cable Manufacturer Conn. Part # Contact Part # 

Twisted pair, crimp or Amp 1-583717-1 583616-5 (crimp) 
solder connection 58354-3 (solder) 

Twisted pair, 
solder connection Viking 3VH25/1JN-5 -

Flat Cable Anseley 609-5015M -

Flat Cable Winchester 53-50-0 -

Flat Cable 3M 3415-001 -

Figure 2-2. 7387 Cabling Sources. 

WIRE JUMPERS 
The 7387 has several optional functions that are selected by wire jumpers. When removing and replacing these 
jumpers, cut the jumper in half, and then desolder and remove each half individually. Remaining solder should 
be removed, and new jumpers installed in the appropriate places. This procedure will prevent damage to 
circuit traces. 

Alternately, permanent 0.025 in. square posts can be installed which can be connected by slip on, slip off 
connectors. Recommended connectors and headers are listed in Fig. 2-3. Fig. 2-4 shows the location of these 
jumpers and some of the other features of the 7387. 

Part Manufacturer Part Number 

Elco Corp. Berg Electronics 
2 Pin Header 00 8261 02 32 00 852 65611-102 
4 Pin Header 00 8261 0432 00852 65611-104 
6 Pin Header 00 8261 0632 00852 65611-106 
8 Pin Header 00 8261 0832 00852 65611-108 
Connector 00 8261 02 42 00 870 -

Figure 2-3. 7387 Replacements for Wire Jumpers. 
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I nstallation and Specifications 

1/0 PORT ADDRESSING 

The 7387 Card is accessed through I/O ports. As shipped, the card occupies I/O addresses C4 through C7. It 
can be remapped anywhere within the 256 port liD address range. The remapping is done with wire jumpers. 
The physical location of these jumpers is shown in Fig. 2-4. The jumpers are labeled W1 and W2. Figure 2-5 is a 
table of all the possible combinations of the jumpers and the resulting liD address mapping. 

PORT JUMPERS 

00 
1-2 -01 W1 -

O~ W2 1-2 _ 
03 
04 

1-2 -
05 W1 -
06 W2 3-4 -
07 
oa 

1-2 -09 W1 -
OA W2 5-6 _ 
OB 
OC 
00 W1 1-2 --
OE W2 7-8 _ 
OF 
10 

W1 1-2 -11 -
12 W2 9-10_ 
13 
14 
15 W1 1-2 --
16 W2 11-12_ 
17 
18 
19 W1 1-2 -

-
1A W2 13-14_ 
1B 
1C 

W1 1-2 -10 -
1E W2 15-16_ 
1F 
20 
21 W1 3-4 -

-
22 W2 1-2 _ 
23 
24 
25 W1 3-4 --
26 W2 3-4 _ 
IL 
28 
29 W1 3-4 --
2A W2 5-6 _ 
~ 

2C 
3-4 -

~ W1 -
2E W2 7-8 _ 
2E 
30 
31 W1 3-4 -

-
32 W2 9-10_ 
33 
34 
35 W1 3-4 -

-
36 W2 11-12_ 
37 
38 
39 W1 3-4 --
3A W2 13-14_ 
3B 
3C 
3D W1 3-4 --
3E W2 15-16_ 
3F 

2-4 

PORT JUMPERS PORT JUMPERS 

40 
W1 5-6 -41 -

80 
W1 9-10-81 -

42 W2 1-2 _ 82 W2 1-2 _ 
43 83 
44 

W1 5-6 -45 
46 W2 3-4 --

84 
W1 9-10-85 

86 W2 3-4 = 
47 87 
48 

W1 5-6 -49 -
88 

W1 9-10-89 -
4A W2 5-6 _ 8A W2 5-6 _ 
4B 8B 
4C 

W1 5-6 -40 
4E W2 7-8 --

8C 
W1 9-10-80 
W2 

-
8E 7-8 _ 

4F 8F 
50 

W1 5-6 -51 
52 W2 9-10--

90 
W1 9-10-91 -

92 W2 9-10_ 
53 93 
54 

W1 5-6 -55 
56 W2 11-12= 

94 
W1 9-10-95 
W2 

-
96 11-12_ 

57 97 
58 

W1 5-6 -59 
5A W2 13-14= 

98 
W1 9-10-99 -

9A W2 13-14_ 
5B 9B 
5C 

W1 5-6 -50 
5E W2 15-16= 

9C 
W1 9-10-90 -

9E W2 15-16_ 
5F 9F 
60 

W1 7-8 -61 
62 W2 1-2 = 

AO 
W1 11-12-A1 -

A2 W2 1-2 _ 
63 A3 
64 

W1 7-8 -65 
66 W2 3-4 = 

A4. 
W1 11-12-A5 -

A6 W2 3-4 _ 
67 A7 
68 

W1 7-8 -69 -
A8 

W1 11-12-A9 -
6A W2 5-6 _ AA W2 5-6 _ 
6B AB 
6C 

W1 7-8 -60 -
AC 

W1 11-12-AD -
6E W2 7-8 _ AE W2 7-8 _ 
6F AF 
70 

W1 7-8 -71 
72 W2 9-10= 

BO 
11-12-B1 W1 -

B2 W2 9-10_ 
73 B3 
74 

W1 7-8 -75 -
76 W2 11-12_ 

B4 
W1 11-12-B5 

B6 W2 11-12= 
77 B7 
78 

W1 7-8 -79 
7A W2 13-14= 

B8 
11-12-B9 W1 

BA W2 13-14= 
7B BB 
7C 

W1 7-8 -70 
BC 

W1 11-12-BO 
3E W2 15-16= BE W2 15-16= 
3F BF 

Figure 2-5. 7387 1/0 Port Mapping Options. 
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I nstallation and Specifications 

INTERRUPT OPTION 

The 7387 can generate an interrupt to either the INTRQ* line on the STD BUS, or to an interrupt controller card, 
such as Pro-Log's 7320 card, through a connector on the front of the card. The physical location of the 
connector is shown in Fig. 2-4, and its pinout is given in Fig. 2-18. 

If you will be using the interrupt via this connector, you will want to prevent the signal from also occurring on 
the backplane, since the interrupt controller card will take care of interrupting the processor. To do this, 
remove the jumper labeled W3. The jumper is shown in Fig. 2-4. 

8" OR 5.25" OPTION 

The 7387 card can be used to control 8" or 5.25" disk drives. Since the 5.25" disk is smaller, the bits per inch 
density is greater. To adjust to this, 5.25" disk drives are normally used with a slower data transfer rate in order 
to reduce data density and thereby increase reliability. The data rate used for 5.25" disks is half that used for 
8" disks. 

Jumper W4, shown in Fig. 2-4, is used to adapt the data rate for 5.25" or 8" disks. I n position 1-2, as shipped, the 
onboard clock generates an 8 MHz signal. This clock is used by the FDC (Floppy Disk Controller) chip, the 
write data timer, and the data separator. If this jumper is removed and a jumper is placed at position 3-4, the 
clock speed is reduced to 4 MHz. 

ADDITIONAL 1/0 LINES 

Several of the interface lines to the disk drive may be used for additional, or customized purposes. You may 
want software control of the" In Use" indicator LED on the front of the disk drive for instance. Or you may want 
to input the "Disk Change" signal. Several jumper options on the 7387 allow for just such modifications. 

There are 7 output and 7 input port bits of port C6 which are unused. As shipped, each output bit is connected 
to its corresponding input bit, i.e., output bit 0 to input bit O. These lines are connected to each other through 
jumpers W5, 1-2 through 13-14. The locations of these jumpers are shown in Fig. 2-4. Position 1-2 corresponds 
to data bit 6, position 13-14 corresponds to data bit O. These jumpers allow you to separate these lines from 
each other and use them to output to, or input from, the disk drive through port C6. 

Outputs to the disk drive are generally required to be open collector. There are several spare open collector 
drivers on the 7387. The schematic, Fig. 5-1, shows these spare buffers and the labels of the solder pads for 
connection to them. These labels also appear on the silk screen on the card. 

To use one of the output port bits, connect the output line to one of the open collector buffers or inverters, then 
connect its output to the interface line to the disk drive. Each of the interface lines has either a jumper pad with 
a cutable trace, or a solder pad, for connection to these lines. 

Outputs from the disk drives are generally open collector as well. These lines require pull-up resistors on the 
controller card. The input port bits accessible at jumper W5 have 1 K pull-ups on them. 

SOFTWARE CONTROLLED STEPPER MOTORS 

The additional I/O lines described in the previous subsection may be used to give you software control of the 
stepper motor in each disk drive. This may be desirable in order to reduce the amount of power required of the 
power supply for the stepper motors. 

Normally each disk drive must have its stepper motor engaged at all times. This is because the FDC chip on the 
7387 constantly changes the Drive Select lines. It does this in order to scan the status of each drive. This 
scanning action, however, prevents the stepper motor from having enough time to become fully engaged and 
perform the step when requested. Hence, there is the need for having it engaged at all times so that it can 
perform the step as soon as commanded. 

You may therefore wish to use the additional I/O lines previously described to have software control of 
engaging these stepper motors. By this method the processor could engage the stepper motor it wishes to 
access just prior to requesting the FDC chip to step the motor. Only one motor would need to be engaged at a 
time, reducing the power required to run these motors by as much as 75%. 

CONFIGURING THE DISK DRIVE 

Inside your floppy disk drive you will find a number of jumpers. These jumpers are described in the user's 
manual for your drive. All of these jumpers should be reviewed when you set up your disk system. Here we will 
discuss the jumper options which you should take into account when using your disk drives with the 7387 card. 
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Installation and Specifications 

HEAD LOAD 
Your floppy disk drive will probably come configured so that the head will be loaded onto the disk whenever 0 
the drives Disk Select line is active. This should be changed so that the head is loaded only when the Disk 
Select line and the Head Load line are active. 

ENABLING STEPPER MOTOR 
The FDC constantly scans all four possible drives to keep track of their status. It does this by constantly 
changing the Drive Select Ii nes. Since they are constantly changing, the stepper motor does not have a chance 
to get fully engaged when a step or seek command is given. Therefore, the stepper motors must be engaged at 
all times. 

Your disk drive will probably come configured so that the stepper motor is engaged whenever the head is 
loaded. It may also have a jumper for engaging the stepper motor when the drive is selected. Both of these 
should be checked and configured so that the stepper motor is engaged at all times. 

Having several stepper motors engaged at once will demand more power from your stepper motor power 
supply. Be sure to take this into account when figuring your power and cooling requirements. 

SOFT SECTORING 
Your floppy disk drive may come configured for hard-sectored disks. The 7387 only operates with soft
sectored disks. Check the jumpers in your drisk drive that configure it for soft-sectored disks. 

SPECIAL CONSIDERATIONS FOR 5%" DISK DRIVES 
Most 5.25" disk drives do not provide either a Two-Sided* line or a Ready· line. The 7387 will not operate if the 
Ready· line is in the inactive state. For this reason it is necessary to tie the line to ground either on the card or at 
the disk drive. If your disk drive is two-sided you should also tie this line to ground orthe 7387 will not operate 
on the second side of the disk. 

SPECIFICATIONS 
Figures 2-6 through 2-20 show timing specifications, electrical and environmental specifications and 
characteristics, and pinouts of connectors for the 7387. 

MECHANICAL SPECIFICATIONS 
The 7387 card meets all general STD BUS mechanical specifications. 

STD tRD1 
RD* 

DATA BUS tRD2 
DRIVER 
ENABLED 

PORT ~ 
tRD3 

SELECT* 

NANOSECONDS 
SYMBOL PARAMETER 

MIN TYP MAX 

tRD1 Minimum Read pulse width 255 

tRD2 Read low till Data Bus driver enabled for read 45 65 

tRD3 Read low till port selected 55 75 

tRD4 Read high till Data Bus driver disabled for Read 35 50 

tRD5 Read high till port deselected 45 95 

The above parameters are true if all other signals are valid. 

Figure 2-6. 7387 Read Timing. 
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STD t tWR1 
WR* 

~ 
tWR2 

PORT 
SELECT 

SYMBOL PARAMETER 

tWR1 Minimum Write Pulse width 

tWR2 Write low till port selected 

tWR3 Write high till port deselected 

The above parameters are true if all other signals are valid. 
Figure 2-7. 7387 Write Timing 

OUTPUT 
SIGNAL 

7387 
J1 

SYMBOL 

tOO 

PARAMETER 

Disk interface output buffer delay 

The above parameters are true if all other signals are valid. 

I nstallation and Specifications 

atWR3 f 

NANOSECONDS 

MIN TYP MAX 

255 

55 75 

30 45 

NANOSECONDS 

TYP MAX 

25 35 

Figure 2-8, 7387 Disk Drive Interface Output Timing 
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I nstallation and Specifications 

7387 
J1 

INPUT 
SIGNAL 

SYMBOL 

tD1 

PARAMETER 

Disk interface input buffer delay 

Figure 2-9, 7387 Disk Drive Interface Input Timing 

NANOSECONDS 

TYP MAX 

20 25 

ADDRESS BUS t 
AO-A7 

------ ~:::::::::::-t-C-S-1~~~~--~--~--~-t-·----------------_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~-_~~ CHIP OR PORT----------------
SELECT* 

NANOSECONDS 
SYMBOL PARAMETER 

TYP MAX 

tCS1 Time address valid till port select low 100 150 

The above parameter is true if all other signals are valid. 

Figure 2-10.7387 Port Select Address Timing. 
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I nstallation and Specifications 

o 
ADDRESS BUS ~ 

AO-A7 

CHIP OR PORT~~~~~ __ ~~-_=~~=~~~~~~~=~~_t-C~S~2~=-_~=-_~=-_~=--=:-t----------------
SELECT* 

NANOSECONDS 
SYMBOL PARAMETER 

TYP MAX 

TCS2 Time address invalid till port Select* high 80 145 

Figure 2-11, 7387 Port Deselect Address Timing 

STD 
WR* 

~ TC 
8272 PIN 16 tC2 

NANOSECONDS 
SYMBOL PARAMETER 

TYP MAX 

tC1 Time WR* high till Terminal Count high 55 115 

tC2 Terminal Count pulse width 405 455 

o The above parameters are true if all other signals are valid. 
Figure 2-12,7387 Terminal Count Timing 
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Installation and Specifications 

STD 
SYSRESET* 114-----------tR-ST=====~ 

SYMBOL PARAMETER 

tRST Minimum reset pulse width for 8-inch floppy disk drive 

tRST Minimum reset pulse width for 5-1/4 Floppy disk drive 

The above parameters are true if all other signals are valid. 

STD 
IOEXP 

DATA 
BUS 

Figure 2-13,7387 Reset Timing 

NANOSECONDS 

TYP MAX 

2000 

4000 

PORT 
SELECT* 

tEX2---------------~--------------__ _ 

NANOSECONDS 
SYMBOL PARAMETER 

TYP MAX 

tEX1 Time IOEXP Low till Data Bus Driver Enabled 85 125 

tEX2 Time IOEXP Low till Port Select* low 100 150 

The above parameters are true if all other signals are valid. 

Figure 2-14,7387 IOEXP Enable Timing 
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o 
STD ~ 

V 
IOEXP 

~ tEX3 ~ 

DATA "-
BUS ./ 

-- tEX4 t PORT 
SELECT* 

NANOSECONDS 
SYMBOL PARAMETER 

TYP MAX 

tEX3 Time IOEXP high till Data Bus disabled 55 85 

tEX4 Time IOEXP high till ports deselected 75 145 

The above parameters are true if all other signals are valid. 

Figure 2-15, 7387 IOEXP Disable Timing 

RECOMMENDED OPERATING LIMITS ABSOLUTE NONOPERATING LIMITS 
MNEM. PARAMETER 

MIN TYP MAX MIN MAX UNITS 

Vcc Supply Voltage 4.75 5.00 5.25 0 5.50 Volts 

- Free Air Temperature 0 +25 +55 -40 +75 DC 

- Humidity 5 951 0 951 %RM 

1 Non condensing 

Figure 2-16. 7387 Electrical and Environmental Specifications 

MNEM. PARAMETER MIN TYP MAX UNITS 

() 
ICC Vcc Supply Current 752 1157.7 Milliamps 

Figure 2-17. 7387 Electrical Characteristics Over Recommended Operating Range 
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PIN NUMBER PIN NUMBER 

OUTPUT OUTPUT (LSTTL DRIVE) 

MNEMONIC I I MNEMONIC 

GROUND I GND 1 2 55 I INTRQ* # 

,* Designates low level logic 
# Designates open collector drive 

Figure 2-18. 7387 J2 Interrupt Output Connector Pin List. 

PIN NUMBER 

OUTPUT 

INPUT 

MNEMONIC 

GROUND GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

• Indicates Signal 
* Designates Active Low-Level Logic 

( 1 ) 4 MHz LSTTL output for testing only 
All outputs are open collector 
All inputs pulled up with 150 n resistors 

1 2 

3 4 

5 6 

7 8 

9 10 

11 12 

13 14 

15 16 

17 18 

19 20 

21 22 

23 24 

25 26 

27 28 

29 30 

31 32 

33 34 

35 36 

37 38 

39 40 

41 42 

43 44 

45 46 

47 48 

49 50 

PIN NUMBER 

OUTPUT 40mA Pull Down 

INPUT 150.0 Pullups 

MNEMONIC 

• LOW CURRENT* 

• FAUL T RESET* 

• FAUL T* 

ALT 1/0 

• TWO SIDED* 

DISK CHNG* 

• SIDE SELECT 

( 1 ) TEST 

• HEAD LOAD* 

• INDEX* 

• READY* 

HARD SECTOR* 

• DRIVE SELECT 1 * 

• DRIVE SELECT 2* 

• DRIVE SELECT 3* 

• DRIVE SELECT 4* 

• DIRECTION* 

• STEP* 

• WRITE DATA* 

• WRITE GATE* 

• TRACK 00* 

• WRITE PROTECT* 

• READ DATA* 

SEP DATA* 

SEP CLOCK* 

Figure 2-19. 7387 J1 Disk Drive Interface Connector Pin List. 
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PIN NUMBER 

OUTPUT (LSTTL DRIVE) 

INPUT (LSTTL LOADS) 

MNEMONIC 

+5 VOLTS 

GROUND 

-5V 
D7 

D6 

D5 

D4 

A15 

A14 

A13 

A12 

A11 

A10 

A9 

A8 
RD* 

MEMRO 

MEMEX 
MCSYNC* 

STATUS 0* 

BUSRO* 

INTRO*# 

NMIRO*# 

PBRESET* 

CNTRL* 

PCI 

AUX GND 

AUX-V 

* Designates Active low-level logic 
# Designates Open Collector Driver 

IN 

IN 

1 

1 

1 

1 

1 

IN 

55 

55 

55 

55 

55 

55 

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 

52 

54 

56 

I nstallation and Specifications 

PIN NUMBER 

OUTPUT (LSTTL DRIVE) 

INPUT (LSTTL LOADS) 

MNEMONIC 

1 IN +5 VOLTS 

3 IN GROUND 

5 -5V 

7 55 1 D3 

9 55 1 D2 

11 55 1 D1 

13 55 1 DO 

15 1 A7 

17 1 A6 

19 1 A5 

21 1 A4 

23 1 A3 

25 1 A2 

27 1 A1 

29 1 AO 

31 2 WR* 

33 1 IORO* 

35 1 IOEXP* 

37 REFRESH* 

39 STATUS 1* 

41 BUSAK* 

43 INTAK* 

45 WAITRO* 

47 1 SYSRESET* 

49 CLOCK* 

51 OUT pca 
53 AUX GND 

55 AUX +V 

Figure 2-20. STD/7387 Interface Connector Pin List. 
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INTRODUCTION 

SECTION 3 
Operation and Programming 

This section deals with the interfacing between the 7387 and the processor. It includes a description of the 
floppy disk controller chip, the commands it uses, and the I/O ports used by the 7387. 

FLOPPY DISK CONTROLLER 

The Floppy Oisk Controller chip, or FOC, simplifies interfacing to a floppy disk drive. It manipulates the control 
lines and takes care of timing requirements for reading from and writing to the disk drive. 

There are 15 fixed commands to which the FOC responds. The commands are delivered to the FOC by writing 
to one of the output ports associated with it. The FOC performs the functions and responds by making 
available to the processor status information about the floppy disk drive and the FOC itself. Oata also is written 
to and read from the FOC through I/O ports. 

Figure 3-1 gives the pinout of the FOC chip. A review of this may aid in understanding the functions of the chip. 
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Operation and Programming 

Pin 
No. Symbol 

1 RST 

2 RD 

3 WR 

4 CS 

5 AO 

6-13 DBO-
DB7 

14 ORO 

15 DACK 

16 TC 

17 lOX 

18 INT 

19 CLK 

20 GND 

3~2 

Name 

Reset 

Read 

Write 

Chip Select 

DatalStatus 
Register Select 

Data Bus 

Data DMA Request 

DMA 
Acknowledge 

Terminal Count 

Index 

Interrupt 

Clock 

Ground 

Inputl 
Output 

Input 

Input 

Input 

Input 

Input 

Inputl 
Output 

Output 

Input 

Input 

Input 

Output 

Input 

Output 

Connection 
to 

Processor 

Processor 

Processor 

Processor 

Processor 

Processor 

Processor or 
DMA Controller 

Processor or 
DMA Controller 

Processor or 
DMA Controller 

Disk Drive 

Processor 

Clock Circuit 

D.C. Return 

RESET 
RD 
WR 
CS 
Aa 

DBa 
DB1 
DB2 
DB3 
DB4 
DB5 
DB6 
DB? 

DRO 
DACK 

TC 
IDX 
INT 

ClK 
GND 

FUNCTION 

Places FDC chip in idle state. Resets the output lines to the disk drive 
to a logic O. The Step Rate Time and Head Load and Unload Times are o 
not affected. If the ROY (disk drive ready) pin is high during reset the 
FDC chip will generate an interrupt 1 to 25ms later. The interrupt can 
be cleared by using the Sense Interrupt Status Command. 

Data is transferred from the FDC chip to the data bus when the Read 
line is low. 

Data is transferred from the data bus to the FDC chip when the Write 
line is low. 

Transfer of data to and from the data bus is enabled when Chip Select 
is low. 

Connects to address line AO. Selects the Data Register for data 
transfer when high, Status Register when low. 

Bi-Directional eight bit data bus. All transfer of commands, status, and 
data take place on this bus. 

Equival,ent to BUSRO* line on STD BUS. Indicates the FDC chip 
wishes to transfer data in the DMA mode. Not used on the 7387. 

Equivalent to BUSAK* on the STD BUS. Indicates the bus is free for 
data transfer in the DMA mode. Not used on the 7387. 

Read, Write, and Scan commands can be terminated with this line. The 
FDC chip immediately goes into the result phase. Convenient for 
stopping the FDC from reading or writing after you have read or 
written all the data you intended to. 

The disk drive strobes this line whenever the index hole in the disk 
passes the index hole sensor in the disk drive. This indicates to the 
FDC chip that the head is positioned over the beginning of Track O. 

Interrupt signal to processor. 

Clock input, single phase TTL. 8MHz for 8" disks, 4MHz for 5.25" 
disks. 

D.C. power return. 

VCC 
RW/SEEK 
lCT/DIR 
FRISTP 
HDl 
RDY 
WP/TS 
FlT/TRa ·1 

JLPD PSa 
:,1 

765 PS1 
WDA 

\1 

uSa 
US1 ~ HD 
MFM 
WE 
VCO 
RD 
RDW 0 WCK 
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Pin 
No. Symbol 

21 WCK 

22 RDW 

23 RDD 

24 VCO 

25 WE 

26 MFM 

27 HD 

28 usa 
29 US1 

30 WDA 

31 PS1 
32 PSO 

33 FL T/TRO 

34 WP/TS 

35 RDY 

36 HDL 

37 FRISTP 

38 LCT/DIR 

39 RW/SEEK 

40 Vcc 

Name 

Write Clock 

Read Data 
Window 

Read Data 

VCO Sync 

Write Enable 

MFM Mode 

Head Select 

Unit Select 

Write Data 

Precompen-
sation 

Fault/Track 0 

Write Protect! 
Two-Sided 

Ready 

Head Load 

Fault Reset/Step 

Low Current! 
Direction 

Read Write/ 
Seek 

+5 

Input! 
Output 

Input 

Input 

Input 

Output 

Output 

Output 

Output 

Output 

Output 

Output 

Input 

Input 

Input 

Output 

Output 

Output 

Output 

Input 

Connection 
to 

Clock Circuit 

Data Separator 

Disk Drive 

Data Separator 

Disk Drive 

Data Separator 

Disk Drive 

Drive Select 
Decoder Circuit 

Disk Drive 

Disk Drive 

Disk Drive 

Disk Drive 

Disk Drive 

Disk Drive 

Disk Drive 

Disk Drive 

Demultiplexer 

+5V Supply 

Operation and Programming 

FUNCTION 

Provides timing for data written to the disk. The 7387 provides a 
500KHz signal to this pin with a pulse width of 250ns. This is standard 
for single density recording. 

This signal is generated by the data separation logic and indicates to 
the FDC chip the period during which a data pulse may occur. 

This signal comes from the data read from the disk and includes both 
clock and data pulses. If a data pulse occurs during the period of the 
Read Data Window the FDC chip interprets it as a logic one. If no data 
pulse occurs during this period it is interpreted as a logic O. 

Enables the VCO in a phase locked loop based data separator. Usually 
used for double density data separation. Not used on the 7387. 

Enables the write logic in the disk drive when in the low state. 

Selects single or double density data separation in a phase locked loop 
based data separator. Not used on the 7387. 

Indicates to the disk drive which head is to be accessed on double 
sided disk drives. First side selected when 0, second side selected 
when 1. 

A two-bit address IJsed to select the drive to be accessed. The 7387 
decodes these bits and outputs four individual select lines to the disk 
drives. 

Data to be written on the disk is sent to the disk drive via this line. The 
data on this line includes data and clock pulses and is of the proper 
data rate and pulse width to be written directly on the disk. 

These lines are used in the double density mode to ensure the proper 
timing of data being written on the disk. Not used on the 7387. 

A multiplexed line, the 7387 performs the demultiplexing. The disk 
drive can indicate an error condition to the FDC chip in the read and 
write modes on the Fault line. The disk drive indicates to the FDC chip 
whether the read/write head is over track 0 by the Track 0 line. 

A multiplexed line, the 7387 performs the demultiplexing. The Write 
Protect line indicates to the FDC chip whether the write protect notch 
in the disk sleeve is covered. The Two-Sided line indicates to the FDC 
chip whether a single-sided or double-sided disk is installed. 

Indicates to the FDC chip that the disk drive is ready to read or write. 
Ready conditions include, disk installed, door closed, disk rotation up 
to speed, and the index hole has been encountered twice since the 
drive was selected. 

Causes the read/write head to be loaded onto the disk. The head is 
only loaded on the drive that is presently selected, and only during the 
course of a read or write operation. 

A multiplexed line, the 7387 performs the demultiplexing. The Fault 
Reset line reset the fault line out of the disk drive. The Step line 
supplies step pulses to the stepper motor in Seek or Recalibrate 
modes. 

A multiplexed line, the 7387 performs the demultiplexing. The Low 
Current line decreases the write current to the recording head on the 
inner tracks to compensate for the increased bit density on the inner 
tracks. The Direction line indicates to the disk drive in which direction 
to move the stepper motor in Seek or Recalibrate modes. 

This line does not connect to the disk drive. It is used on the 7387 for 
control of the demultiplexing of the multiplexed lines. Indicates a 
Read, Write command when in the logic one state, and a Seek or 
Recalibrate command in tl:1e logic 0 state. 
+5V supply 

Figure 3-1. Pinout of the 7387 FOC Chip 
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Operation and Programming 

1/0 PORTS 

The 7387 occupies eight I/O ports, four input ports and four output ports. One input port and one output port 
are unused. Three ports are integral functions of the FDe chip, the other three are extra functions of the 7387 
card. Fig. 3-2 is a table of the ports. The ports internal to the FDG chip are the Main Status Register port, the 
Read Data port, and the Write Data port. The three ports that the 7387 provide are the Interrupt Status port, the 
Interrupt Mask port, and the Terminate port. 

Standard 
Port Input 

Port Name Address Output Description 

Main Status Port C4 Input Acesses Main Status Register in FDC chip. 

Terminate Port C4 Output Output to this port causes the Terminal Count pin 
on the FDC chip to be strobed. Data written out is 
inco·nsequential, just the act of writing out to this 
port generates a 400ns. pulse to the pin. 

Read Data Port C5 Input During read operations, this port is used to read 
data out of the FOC. During the Result Phase of a 
command, this port is used to read the Result 
bytes out of the FOC. 

Write Data Port C5 Output During the Command Phase of a command, this 
port is used to write the Command bytes to the 
FOC. During write operations, this port is used to 
write data to the FOC. 

Interrupt Status C6 Input Bit 7 of this port is used to read the interrupt 
output of the FOC chip. When the bit is set to 1, 
the interrupt is active. The other bits are spares. 

Interrupt Mask Port C6 Output Bit 7 of this port is used to control the interrupt 
mask. The interrupt is masked after power-up or 
reset. To Enable the interrupt, set the bit to a one. 
The mask does not affect the Interrupt Status 
port's ability to monitor the interrupt output pin of 
the FOC. The other bits are spares. 

C7 Input Invalid 

C7 Output Invalid 

Figure 3-2. 7387 Table of I/O Ports. 

Main Status Register Port 

The sole purpose of the Main Status Register Port is to read the Main Status Register. It is available to be read at 
anytime and contains eight flags indicating the present state of the FDG. These flags are shown in Fig. 3-4. 

Terminate Port 

The Terminate port is used to prematurely stop any function that the FDG may be carrying out. The data you 
write out to this port is inconsequential. Just the act of writing to this port causes a 400ns. pulse to be applied to 
the Terminal Gount pin of the FDG chip. 

Read Data Port 

The Read Data Port is used to retrieve status information at the end of a command, and to read data that is 
being transferred during a command. 

Write Data Port 

The Write Data Port is used to write the commands and their associated parameters to the FDG at the 
beginning of a command, and to write data to the FDG during a command. 
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Interrupt Status Port 

The Interrupt Status Port serves two functions. First, it can be read to determine if the FOC chip is generating 
an interrupt. The most significant bit of the port is used for this purpose. The other bits of this port can also be 
used for inputing optional signals from the floppy disk drive. These optional signals are described in Section 2 
under the "Additional liD Lines" heading. 

Interrupt Mask Port 

The Interrupt Mask port also serves two functions. The most significant bit is used as an interrupt mask. When 
this bit is low, the interrupt is disabled. Therefore, the interrupt is disabled at power up or reset. This bit must be 
set for the interrupt to be enabled. This interrupt mask bit does not prevent the FOC chip from generating an 
interrupt, it merely prevents the interrupt from appearing on either the STO BUS backplane, or on the interrupt 
connector J2 on the front of the card. Whether the mask bit is set or not, the Interrupt Status port can still be 
read to determine if the FOC chip is generating an interrupt. The second use of this port is to output optional 
signals to the floppy disk drive. These optional signals are described in Section 2 under the "Additional liD 
Lines" heading. 

COMMAND FORMAT 
All interfacing to the FOC is done by wayof its 15 commands. The commands have three phases tothem. What 
follows is a description of those phases. 

Command Phase 

The command consists of several bytes that must be written out to the FOC. The first byte is the command 
itself. It is followed by several bytes of additional data such as the track to be accessed, the sector to be 
accessed, etc. 

Execution Phase 

After all the bytes associated with the command have been written out, the FOC will perform the function 
requested of it. If the commands require data to be transferred, i.e. read or write commands, the data will be 
transferred during this phase. For other commands, the processor does not need to have any interaction with 
the FOC during this phase. 

Result Phase 

At the end of most commands, the FOC makes available to the processor a series of bytes containing detailed 
information about the status of the floppy d.isk drive and the FOC. You may wantthe processor to examine all of 
this information, or more likely, you will only want the processorto examine a few essential status bits. In either 
case, you must extract all of the result bytes before the FOC chip will accept the next command. 

MAIN STATUS REGISTER PORT 

Each command has a particular numberof bytes and set of parameters that must be sent to the FOC. Likewise, 
each command has a particular number of bytes of status information which must be read back from the FOC. 
Figure 3-3 shows what must be written to and read from the FOC for each command. 

The status registers in the Result Phase should not be confused with the Main Status Register. These status 
registers are only available as part of the Result Phase and are read out of the Read Oata Port, not the Main 
Status port. 

Figures 3-6 through 3-10 are descriptions of the bytes in the Command and Result Phases and of the status 
registers. 
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PHASE 

Command 

Execution 

Result 

DATA BUS 

READ DATA 

MT MF SK 0 

X X X X 
Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 

o 1 0 

X HD US1 usa 

# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

READ DELETED DATA 

Command MT MF SK 0 1 1 0 0 

Execution 

Result 

Command 

Execution 

X X X X X HD US1 usa 
Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

MT MF 0 

X X X 
Track # 
Head # 
Sector # 

WRITE DATA 

00101 

X X HD US1 usa 

Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Result Status Register 0 
Status Register 1 
Status Register 2 
Track # 

Command 

Execution 

Result 

Head # 
Sector # 
Bytes/Sector Code 

WRITE DELETED DATA 

MT MF a 
X X X 

Track # 
Head # 
Sector # 

o 1 a 0 1 

X X HD US1 usa 

Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Status Register a 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

PHASE 

Command 

Execution 

Result 

Command 

Execution 

DATA BUS 

READ A TRACK 

o MF SK 0 

X X X X 
Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 

000 

X HD US1 usa 

# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

READ 10 

o MF 0 0 1 0 0 

X X X X X HD US1 usa 

Result Status Register 0 
Status Register 1 
Status Register 2 
Track # 

Command 

Execution 

Result 

Head # 
Sector # 
Bytes/Sector Code 

FORMAT A TRACK 

o MF 0 0 

X X X X 
Bytes/Sector Code 
Sectors/Track 
Length of Gap 
Filler Data Byte 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

1 0 1 

X HD US1 usa 

SCAN EaUAL 

Command MT MF SK 0 0 0 1 

Execution 

Result 

X X X X X HD US1 usa 
Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
Sectors/Step 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

o 

o 

o 
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OATA BUS OATA BUS 

0 
PHASE 0 7 06 Os 0 4 03 O2 0 1 00 PHASE 0 7 0 6 Os 0 4 03 O2 0 1 0 0 

SCAN LOW OR EQUAL RECALIBRATE 

Command MT MF SK 1 a a 1 Command a a a a a 
x x x x X HD US1 usa x x x x x a US1 usa 

Track # Execution 
Head # 
Sector # SENSE INTERRUPT STATUS 
Bytes/Sector Code 

Command a a a a a a a # of Last Sector 
Length of Gap 3 Result Status Register a 
Sectors/Step Track # 

Execution SPECIFY 
Result Status Register a 

Command a a a a a a Status Register 1 
Status Register 2 Step Rate Time/Head Unload Time 
Track # Head Load Time/DMA or non-DMA 
Head # Mode 
Sector # 
B~tes/Sector Code SENSE ORIVE STATUS 

SCAN HIGH OR EQUAL Command a a a a a 1 a a 
Command MT MF SK 1 a x x x x X HD US1 usa 

x x x x X HD US1 usa Result Status Register 3 

Track # SEEK 
Head # 

Command a a a Sector # a 1 1 1 1 

Bytes/Sector Code X X X X X HD US1 usa 
# of Last Sector Track # Length of Gap 3 

Execution # of Data Bytes to be Transferred 

Execution INVALID 

Result Status Register a Command -Invalid Codes-
Status Register 1 

Result Status Register a Status Register 2 
Track # 

0 Head # 
Sector # 
Bytes/Sector Code 

Figure 3-3. 7387 FOe Instruction Set. 

o 
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Command # of # of 
COMMAND Code Command Data 

(BO-B4) Bytes Bytes 

READ 
DATA 06 9 BxS 

READ 
DELETED OC 9 BxS 

DATA 

WRITE 
DATA 05 9 BxS 

WRITE 
DELETED 09 9 BxS 

DATA 

READ A 
TRACK 02 9 BxS 

READID OA 2 0 

FORMAT 
A TRACK 00 6 4xS 

SCAN 
EQUAL 11 9 B 

SCAN 
LOW OR 19 9 B 
EQUAL 

SCAN 
HIGH OR 10 9 B 
EQUAL 

RECALIBRATE 07 2 0 
DATA 

SENSE 
INTERRUPT 08 1 0 

STATUS 

SPECIFY 03 3 0 

SENSE 
DRIVE 04 2 0 

STATUS 

SEEK OF 3 0 

00,01,OB,OE, 
INVALID 10,12-18, 1 0 

1A-1C,1 E-1 F 

B = Bytes per sector. 
Bx S = Bytes per sector times number of sectors read. 
4xS = Four times the number of sectors per track. 

# of Normally 
Result Preceded by 
Bytes Command? 

7 SEEK 

7 SEEK 

7 SEEK 

7 SEEK 

7 SEEK 

7 NONE 

7 SEEK 

7 SEEK 

7 SEEK 

7 SEEK 

0 NONE 

2 NONE 

0 NONE 

1 NONE 

0 NONE 

1 NONE 

Figure 3-4. 7387 Command Charicteristics 
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Terminate Post 
Port Action 

Applicable? Required o 
EXTRACT 

YES RESULTS 

EXTRACT 
YES RESULTS 

EXTRACT 
YES RESULTS 

EXTRACT 
YES RESULTS 

EXTRACT 
YES RESULTS 

EXTRACT 
NO RESULTS 

EXTRACT 
NO RESULTS 

EXTRACT 
YES RESULTS 

EXTRACT 
YES RESULTS () 

EXTRACT 
YES RESULTS 

"SENSE 
NO INTERRUPT 

STATUS" 
EXTRACT 

NO RESULTS 

NO NONE 

EXTRACT 
NO RESULTS 

"SENSE 
NO INTERRUPT 

STATUS" 
EXTRACT 

NO RESULTS 

o 
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o BIT 0 1 2 3 4 5 6 7 

FDD 0 FDD2 FDD2 FDD3 FDC EXECUTION DATA REQUEST 
NAME BUSY BUSY BUSY BUSY MODE INPUT/ FOR 

OUTPUT MASTER 

BIT NAME DESCRIPTION 

0 FDD 0 BUSY Bit set means Disk Drive 0 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

1 FDD 1 BUSY Bit set means Disk Drive 1 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

2 FDD 2 BUSY Bit set means Disk Drive 2 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

3 FDD 3 BUSY Bit set means Disk Drive 2 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

4 FDC BUSY Bit set means a Read or Write Command is in process. FDC 
cannot accept any other command. 

S EXECUTION MODE Bit set means FDC is in the Execution Phase of a command. 

6 DATA INPUT/OUTPUT Bit set means data transfer should be from Read Data Port to 
processor. Bit reset means data transfer should be from proces-
sor to Write Data Port. 

7 REQUEST FOR MASTER Indicates the FDC is ready for a data transfer between the Read or 
Write Data Ports and the processor. 

Figure 3-5. 7387 Main Status Register 

o 
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Operation and Programming 

NAME DESCRIPTION 

MT If MT is set, a double-sided operation is to be performed. Afterfinishing a 
o 

Read or Write operation on Side 0, the FDC will automatically start 
searching for Sector 1 on Side 1. 

MF Selects FM or MFM mode. On 7387 it should always be reset, indicating 
FM mode. 

SK If SK is set, sectors with Deleted Data Address Masks will be skipped, 
otherwise the command will terminate. 

HD If reset selects side O. If set selects side 1. 

US1, USC A two-bit binary number indicating the drive to be selected. 

TRACK # Binary number of track to be accessed. Must match the track number in 
the 10 field of the sector to be accessed. As a Result byte, it may be 
incremented from the number given in the command. For the Read 10 
command, it is the track number read from the 10 field of the first sector 
encountered. 

HEAD # Numberof side to be accessed, 0 or 1. Must match head number in IDfield 
of the sector to be accessed. As a Result byte, its least significant bit may 
be complemented from the number in the command. 

SECTOR # Number of sector to be accessed. Must match sector number in 10 field of 
sector to be accessed. As a Result byte, it reflects the FDC internal sector 
counter. Forthe READ 10 command, it is the sector number read from the 
10 field of the first sector encountered. (~, 

J 
BYTES/SECTOR CODE Code indicating the number of bytes per sector. Must match Bytes/Sector 

Code in 10 field of sector to be accessed. However,if you will not be 
reading all the data from the sector the Bytes/Sector Code should be 00. 
The last command byte, "# of Data Bytes to be Transferred," then defines 
the number of bytes transferred. Refer to Fig. 3-11 for the proper code. 

# OF LAST SECTOR The command will end after the sector with this number has been 
operated on. The number is a binary number. If you are performing a 
double-sided operation, the sectors operated on will start with the 
starting sector you specify, read through the sector on side 0 that equals 
the # of Last Sector, then start reading side 1 at sector 1, and finish when it 
reads the sector on side 1 equal to the # of Last Sector. 

LENGTH OF GAP 3 A binary number specifying the length of Gap 3, which in the IBM 3740 
format, is the gap between the end of one sector and the beginning of the 
next. See Fig. 3-11. 

FILLER OAT A BYTE When formatting a track, the entire data field of each sector will be filled 
with this data byte. 

SECTOR/STEP During Scan commands, if this byte = 0 consecutive sectors are scanned. 
If = 1 every other sector is scanned. Scan commands should only be used 
on one sector per command, so this byte has no real meaning. It is 
suggested it be set = O. 

SECTOR/TRACK A binary number specifying the number of sectors to be placed on a track 
during the Format a Track command. o 

3-10 
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Operation and Programming 

o NAME DESCRIPTION 

STEP RATE TIME The most significant 4 bits of this byte specify the time delay between step 
pulses issued to the stepper motor during Seek or Recalibrate com-
mands. The time may vary from 1 to 16ms. in 1 ms. increments. F = 1 ms., 
o = 16ms. 

HEAD UNLOAD TIME The least significant 4 bits of this byte specify the length of time the head 
will remain loaded on the disk after the Execution Phase of an operation 
has been completed. The time may vary from 16 to 240ms. in 16ms. 
increments. 1=16ms., F=240ms. 

HEAD LOAD TIME The most significant 7 bits of this byte specify the head settling time. This 
is the time between the head load signal being issued and the FOG 
beginning the operation. The time may vary from 2 to 254ms. in 2ms. 
increments. 01 =2ms., 7F=254ms. 

DMA OR NON-DMA MODE The least significant bit of the byte selects the OMA or Non-OMA mode of 
operation. On the 7387 this bit should always be set to a 1, indicating the 
Non-OMA mode. 

Figure 3-6. 7387 Command and Result Bytes 

o 

o 
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BIT 

NAME 

DRIVE 

3-12 

5 

SEEK 
END 

3 

NOT 
READY 

1 ANDO 

DRIVE 

A two-bit binary number indicating the disk drive that the other 
status flags into. 

Figure 3-7. 7387 Status Register 0 

o 

o 
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o 
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BIT 

NAME 

2 SECTOR NOT FOUND 

Operation and Programming 

2 

SECTOR 
NOT 

FOUND 

o 
MISSING 

ADDRESS 
MARK 

If the FDG cannot find a sector it is looking for after it has 
encountered the index hole twice, it sets this flag. For the Read a 
Track command: If during the course of the command the 
specified sector was not found, this flag will be set. For the Read 
ID command: If the FDC cannot read an ID Field without an error, 
it sets this flag. 

o MISSING ADDRESS MARK If the FDG cannot find an I D Address Mark after encountering the 
index hole twice, or if it cannot find a Data Address Mark or 
Deleted Data Address Mark forthe sector it is trying to operate on, 
this flag is set. 

Figure 3-8 7387 Status Register 1 
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BIT 

NAME 

o 

3-14 

MISSING DATA FIELD 
ADDRESS MARK 

2 

SCAN 
MISS 

o 
MISSING 

DATA FIELD 
ADDRESS 

If the FDe cannot find the Data Address Mark or Deleted Data 
Address Mark, this flag is set. 

Figure 3-9 7387 Status Register 2 

o 

o 

o 
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BIT 

NAME 

BYTES/ 
SECTOR 

128 
256 
512 

1024 
2048 
4096 

128 
128 
256 
512 

1024 
2048 

6 

WRITE 
PROTECTED 

Figure 3-10 7387 Status Register 3 

BYTES/ SECTORS/ LENGTH 1 

SECTOR TRACK OF GAP 3 
CODE R/W 

8" DISKS 

00 26 07 
01 15 OE 
02 8 18 
03 4 47 
04 2 C8 
05 1 C8 

51/4" DISKS 

00 18 07 
00 16 10 
01 8 18 
02 4 46 
03 2 C8 
04 1 C8 

1 Suggested Hex values for Gap Length 3 for commands other than Format. 
2 Suggested Hex values for Gap Length 3 for Format command. 

Operation and Programming 

LENGTH 2 

OF GAP 3 
FORMAT 

18 
2A 
3A 
8A 
FF 
FF 

09 
19 
30 
87 
FF 
FF 

Figure 3-11. 7387 Bytes/Sector Code & Gap Length 3 Values 
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FDC Commands 

Figure 3-12 gives a brief description of the FDC commands. o 
COMMAND DESCRIPTION 

SPECIFY Provides the FDC chip with several variables which remain fixed there-
after. Variables are: Head Load Time, Head Unload Time, Step Rate Time, 
DMA/NON-DMA Mode. 

RECALIBRATE Resets the FDC chip's internal track counter and sets the read/write head 
over Track 0 of the disk. 

SENSE INTERRUPT STATUS When an int,errupt occurs, this command can be used to extract status 
information from the FDC as to why the interrupt occurred and what, if 
any, problems there are. 

SENSE DRIVE STATUS This command can be used to extract status information from the FDC 
about the disk drive, i.e., is the drive ready, is it on Track 0, etc. 

SEEK Moves the read/write head to a different track. 

READ DATA Causes data from the data field of a sector to be read from the disk. 
Depending on certain variables issued with the command, you can read 
one sector, or several sectors, or a whole track, or a track from both sides 
o and 1. 

WRITE DATA Similar to Read Data but data is written onto the disk. Data is automatic- () 
ally configured in the IBM 3740 single-density, soft-sectored format. 

READ DELETED DATA Reads only sectors preceded by a Deleted Data Address mark. Otherwise, 
the same as Read Data. 

WRITE DELETED DATA This command is the same as Write Data except that a Deleted Data 
Address mark is written in place of a Data Address mark. It is used to mark 
faulty sectors on the disk. 

FORMAT A TRACK Writes the 10 fields, sector numbers, gaps, etc. on a track. 

READ A TRACK Similar to Read Data but reads the sectors on a track consecutively, 
starting with the first sector after the index mark. 

READID Reads the first 10 field encountered. The processor is given the track 
number, sector number, head number, and bytes per sector code. 

SCAN EQUAL Compares data from a sector on the disk with data supplied by the 
processor and sets a flag in a status register if it compared. 

SCAN LOW OR EQUAL Same as Scan Equal but looks for data numerically equal to or less than 
data supplied by the processor. 

SCAN HIGH OR EQUAL Same as Scan Equal but looks for data numerically equal to or greater 
than data supplied by the processor. 

Figure 3-12.7387 Command Descriptions o 
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FDC COMMAND DESCRIPTIONS o What follows is a detailed description of the FOG commands. 

o 

Specify 

The Specify command is used to set several variables in the FOG chip. These variables are: 

Head Load Time: 
The Read/Write head is loaded onto the disk during Read or Write commands. The head must be given a 
certain amount of time to load and settle before reading or writing can begin. The Specify command sets the 
amount of time allowed for this. 

Head Unload time: 
After a Read or Write function, the head remains loaded on the disk for a preset amount of time. The Specify 
com mand sets this amou nt of ti me. The idea is, if the head is sti II loaded from the last Read or Write when you 
issue a new command to Read or Write, the FOG does not have to wait for the head to settle before it can begin 
the new command. 

Step Rate Time: 
This is the amount of time between step pulses to the stepper motor. The stepper motor is used to move the 
read/write head from one track to another. 

Recallbrate 

The FOG chip has an internal counter that holds the track number the head is currently positioned over. This 
counter is cleared to O. Also, the head is stepped outward towards the edge of the disk until the Track 0 signal 
from the disk drive goes active. If the FOG does not get a Track 0 signal after 77 steps, it sets an error flag and 
terminates the command. 
With most commands, only one command can be performed at a time. With the Seek and Recalibrate 
commands, however, you can perform either on up to four drives at a time. You can do this by issuing Seek or 
Recalibrate commands one afterthe other, oneto each drive. Each time a command is completed for one ofthe 
drives the FOG will generate an interrupt. 
When a Seek or Recalibrate command is completed the Sense Interrupt Status command must be performed 
before the FOG will accept another command. 

Sense Interrupt Status 

This command simply requests two bytes of information from the FOG. The first byte is status information 
which includes information about why an interrupt has been generated, i.e., has the disk drive door been 
opened, was an error detected during the execution of a command, etc. From this information, the processor 
can decide how to respond to the interrupt. The command also resets the interrupt output. The second byte is 
the track number currently held in the FOG's internal track counter. 

Sense Drive Status 

This command requests one byte of data containing information on the status of the disk drive, i.e., is there a 
double-sided disk installed, is the disk write-protected, etc. The FOC takes these conditions into account 
automatically as it interfaces to the drive. This command merely gives the processor direct access to this status 
information. 

Seek 

This command causes the FOG to move the read/write head to a new position. The FOG moves the head in the 
proper direction until its own internal track counter matches the track number you gave it with the command. 
Multiple Seek commands can be performed simultaneously in the same manner described for the Recalibrate 
command. When a Seek command is finished, indicated by an interrupt, a Sense Interrupt Status command 
must be performed before the FOG will accept any other command. 
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Read Data 

The Read Data command causes data to be read off the disk. The head is loaded on the track it is presently over 0 
and the track is searched for the correct sector. I n the com mand you specify the side of the disk, the track, the 
sector, and the bytes per sector code. All four of these factors are also contained in the 10 field of each sector. 
The FOC must find a sector in which all four of these factors match before it will start to read data. When it is 
found, the FOC reads the data from the data field and delivers it to the processor byte by byte. Each time a byte 
is ready to be read by the processor, an interrupt will be generated. Also, a flag will be set in the Main Status 
Register in the FOC. The entire sector may be read out, or only part of it, as specified by the command. I neither 
case, the FOC will read the entire sector and the CRC (Cyclic Redundancy Check) to check for errors. 
The FOC will go on to search for and read out the next sector until it reads the last one. What sector is 
considered last is defined by two factors, both defined in the command. 
First, in the command, you give the number of the last sector. You may, for instance, define sector 20 as the last 
one, even if there are 26 sectors on the track. 
Second, you may specify a double-sided read. That is, you may request the FOC to automatically start reading 
the second side of the disk after it has reached the end of the first side. If you define sector 20 as the last one, 
and sector 10 of side zero as the sector to start with, the FOC will read sectors 10-20 of side 0 and sectors 1-20 of 
side 1. 

If the FOC chip encounters a Deleted Data Address Mark, it will either skip over that sector and go on to the 
next, or it will terminate the command. Which action it will take is specified in the command by you. In either 
case, a flag will be set in a status register to indicate a Deleted Data Address Mark has been encountered. 
The Read command may be stopped either by letting it reach its natural conclusion or by strobing the 
Terminal Count pin of the FOC chip. This can be done through an output port on the 7387. Simply read the 
sector or sectors you want and then strobe the Terminal Count pin. 

The command will also stop if anyone of a variety of errors occur. Possible error conditions are discussed later 
if) this section under the "Execution of Commands" heading. It will also help to review the error flags fn the 
status registers. 

Read 10 

This command causes the FOC to read the first valid 10 field it encounters. This information is stored in the 
FOC. When the FOC completes the command, it generates an interrupt and sets a flag in a status register. The 
processor can then read the 10 field information out of the FOC.lfthe FOC cannotfind a valid 10 Address Mark 
after it has encountered the index hole twice it will terminate the command. 

Write Data 

The Write Data command is very similar to the Read Data command. The correct sector is searched for and the 
CRC bytes associated with the 10 field are read and checked. Data is then written onto the data field and the 
CRC calculated and written on the disk. The FOC will indicate its request for data by generating an interrupt 
and by setting a flag in the Main Status Register. 
The Write Data command, like the Read Data command, can operate on multiple sectors and both sides of the 
disk. The command will terminate when the Terminal Count pin is strobed, the last sector has been written, or if 
some error condition has occurred. 
The number of data bytes written to the sector or sectors can also be controlled. For instance, if your disk is 
formatted with 128 byte sectors, you may specify in the command that you only wish to write 100 bytes on it. 
The FOC will automatically fill in the remaining bytes with zeros. The CRC will then be calculated on the entire 
data field. 

Format a Track 

This command will format a track of a disk with the IBM 3740 format. After encountering the index hole, the 
FOC will begin to write the 10 fields, gaps and address marks, etc., necessary to format the track. It will also 
load the data field with a byte of data specified in the command and generate a CRC for the data field based on 
that data. 

C .. '" j 

The side of the disk, the bytes per sector, the sectors per track, and the length of Gap 3 are also specified in the 
command. As each 10 Record is written on the disk, the FOC will request from the processor four bytes of 
information. These are the Track Address, Head Address, Sector Address, and Bytes per Sector Code. The 
FOC will request each of these by generating an interrupt and by setting a flag in the Main Status Register. 0 
These bytes should be able to be written to the FOC at the same rate as in the Write Data command. 
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Read Deleted Data 

This command is identical to the Read Data command, except that only sectors with a Deleted Data Address 
Mark will be read. If a sector without a Deleted Data Address Mark is encountered, the FDC will either terminate 
the command or skip over that sector and search for the next numerically sequential sector. Which action is 
taken when this occurs is specified in the command. 

Write Deleted Data 

This command is identical to the Write Data command except that a Deleted Data Address Mark is written in 
place of a Data Address Mark. This command is normally used to mark physically defective sectors on the disk. 

Read a Track 

This command is similar to the Read Data command. It does have several differences though, beside the fact 
that it is intended for reading a track of data rather than a particular sector or sectors. 
First, it does not start reading data at the sector you specified in the command. Rather, it starts with the first 
sector after the index hole. It will continue to read out sectors in physically consecutive order until it has read 
the number of sectors you specified in the command. It does, however, look for the sector you specified as it is 
reading out these sectors. If it does not find it, a flag will be set in a status register. 
Second, as mentioned, it does not search for the next numerically sequential sector after it has finished 
reading the previous one. Rather, it reads the sector which is physically next on the track. Third, the command 
is not terminated for as many error conditions. It does not stop if it does not find the specified sector, it merely 
sets a flag. Also, it does not stop if it finds a CRC error, nor does it set a flag. 
It responds to Deleted Data Address Marks the same way the Read Data command does. It will either terminate 
the command or skip the sector, depending on what you specified in the command. 
The Read a Track command can only be used to read one side of the disk per command. It will terminate when 
it finishes reading the track, when the Terminal Count pin is strobed, or if an error condition occurs. 

Scan Equal 

Note: Some literature on the FDC chip indicates that the Scan commands can be used to scan more than one 
sector per command. However, these commands cannot be guaranteed to work correctly unless only one 
sector is scanned per command as described below. 

The Scan Equal command reads a sector from the disk and compares it byte by byte with data supplied by the 
processor. The comparison is done with the binary data as is, i.e., there is no conversion from ASCII to HEX. 
When the command is completed, flags are set in a status register to indicate whether the data compared. Data 
must be provided by the processor at the same rate as a Write Data command. When using any of the Scan 
commands, only one sector should be scanned per command. This should be done by specifying the last 
sector to be read to be the same as the first sector, both of which are specified in the command. 
If the sector has a Deleted Data Address Mark it will either scan it or terminate the command as soon as the 
Deleted Data Address Mark is encountered. Which action it takes is specified in the command. During the 
comparison operation an FF Hex always compares. No matter what the data provided by the processor, if the 
data on the disk is an FF the FDC considers it a comparison. Likewise, no matter what the data on the disk, if the 
data provided by the processor is an FF the FDC considers it a comparison. FF can therefore be used as a mask 
during comparison. 

Scan Low or Equal 

Note: Some literature on the FDC chip indicates that the Scan commands can be used to scan more than one 
sector per command. However, these commands cannot be guaranteed to work correctly unless only one 
sector is scanned per command. 

This is the same as the Scan Equal command except that the data on the disk that is equal to or less than the 
data supplied by the processor is considered a comparison. 

Scan High or Equal 

Note: Some literature on the FDC chip indicates that the Scan commands can be used to scan more than one 
sector per command. However, these commands cannot be guaranteed to work correctly unless only one 
sector is scanned per command. 

This is the same as the Scan Equal command except that the data on the disk that is equal to or greater than the 
data supplied by the processor is considered a comparison. 
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EXECUTION OF COMMANDS 

Read Data 

Write Data 

Write Deleted Data 

Read Deleted Data 

Read a Track 

Command Phase 

Write out all bytes associated with the command to the FOG. One way for the processor to handle this is to have 
the command bytes in RAM in the form of a look-up table. Before you issue a command you would modify the 
contents of the table, i.e., sector number, track number, etc., then simply write the bytes out in consecutive 
order. 

The Main Status register must be read before each command byte is written out. This is a requirement of the 
FOG chip. After a command byte has been written, it may take as much as 15us. for the flags in the Main Status 
register to become stable. Therefore, the processor should wait 15 us. between writing a command byte and 
reading the Main Status register. The processor may use this much time taking care of the "housekeeping" 
between command bytes. You should check your program to be sure. 

It is assumed that you have already performed a Seek command to position the head over the desired track. 
Also, anytime the processor is powered up or reset, a Specify command and a Recalibrate command should be 
performed before any other commands are performed. 

Execution Phase 

o 

When the FOG is ready for a data transfer, it will signal the processor in one of three ways. If you have enabled O~ 
the 7387's interrupt, the FOC will interrupt the processor. If the interrupt has not been enabled, you can . 
monitor the interrupt output from the FOG chip by checking bit 7 of the I nterrupt Status port. The third method 
is to monitor the Request for Master bit, bit 7, of the Main Status register. 

Whichever method you use, it is best to also check the Execution Mode bit, bit 5, of the Main Status Register. 
This bit will tell you if the FOC is requesting a data transfer or if an error has occurred and the FOC has entered 
the Result Phase. 

The average data rate is one byte every 32us. However, under worst case conditions the FOC chip may make a 
data byte available to the processor for only 27us. For this reason the processor must be able to perform a data 
transfer every 27us. for 8" disks (54us. for 51/4" disks) or an overrun error may occur and the command will be 
terminated. The Main Status register does not need to be read before each data transfer as it does in the 
Command and Result phases. 

The processor can terminate the command in one of two ways. It can let the command reach its natural 
conclusion or it can perform an output instruction to the Terminate port. 

Reult Phase 
When the FOC enters the Result Phase, the Execution Mode flag, bit 5, in the Main Status register will no longer 
be set. Also the FOG will generate an interrupt. It will not generate an interrupt for each Result byte. 
All of the bytes associated with the Result Phase must be read before the FOG will accept another command. 
One method of ensuring that you have read all the Result bytes is to monitor the Data Input/Output flag in the 
Main Status register. When the flag goes low, the FOG is through providing Result bytes. 

As with the Command Phase, the Main Status register must be read before each Result byte is read. The Main 
Status register will take up to 15us. to settle after each Result byte is read. 
The status information should be checked to determine if there is an error condition. The two Interrupt Code 
bits of Status Register 0, bits 6 and 7, can be used for this purpose. If it is determined that there is an error the 0 
other status information can be analyzed to determine the source of the error. 
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The status register flags that may be affected are: 

Status Register 0 Status Register 1 Status Register 2 

Bit Name Bit Name Bit Name 

6&7 Interrupt Code 5 CRC Error 6 Control Mark 

4 Equipment Check 4 Overrun 5 Data CRC Error 

3 Not Ready 2 Sector Not Found 4 Wrong Track 

2 Head 1 Not Writeable 1 Bad Track 

1&0 Drive 0 Missing Address Mark 0 Missing Data Field 
Address Mark 

Read ID 
Sense Drive Status 

Command Phase 

Write out the Command bytes in the manner previously described. 

Excution Phase 

There is no data transfer during the Execution Phase for these commands. 

Result Phase 
Read all Result bytes in the manner previously described. 

The status register flags that may be affected for the Read 10 command are shown below. The Sense Drive 
Status command affects all of Status Register 3. 

Status Register 0 

Bit Name 

6&7 Interrupt Code 

4 Equipment Check 

3 Not Ready 

2 Head 

0&1 Drive 

Scan Equal 
Scan Low or Equal 
Scan High or Equal 

Command Phase 

Status Register 1 

Bit Name 

2 Sector Not Found 

0 Missing Address Mark 

- -

- -

- -

Write out the Command bytes in the manner previously described. 

Execution Phase 

Status Register 2 

Bit Name 

- -

- -

- -

- -

- -

The FDC will request data from the processor for comparison, in the same manner described for the Write 
command. After you have provided the FDC with an entire sector of data, check the Main Status register to 
determine if there was a comparison. This can be determined by checking either the Execution Mode bit or the 
Data Input/Output bit, bits 5 and 6. If the Execution Mode bit goes low, orthe Data Input/Output bit goes high, 
the FDC has entered the Result phase. 
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The FDC may have entered the Result phase because there was a comparison, the Scan was completed 
without finding a comparison, or an error occurred. Which of these has occurred can be determined by 0 
checking the flags in the status registers extracted during the Result phase. 

Result Phase 

Read in all the Result bytes in the manner previously described. Check the Interrupt Code bits of Status 
Register O. Be sure to check the Scan Hit flag in Status Register 2. 

The status register flags which may be affected are: 

Status Register 0 Status Register 1 Status Register 2 

Bit Name Bit Name Bit Name 

6&7 Interrupt Code 5 CRC Error 6 Control Mark 

4 Equipment Check 4 Overrun 5 Data CRC Error 

3 Not Ready 2 Sector Not Found 4 Wrong Track 

2 Head 0 Missing Address Mark 3 Scan Hit 

0&1 Drive - - 2 Scan Miss 

- - - - 1 Bad Track 

- - - - 0 Missing Data Field 
Address Mark 

Sense Interrupt Status 

Command Phase 

This command has only one Command byte. Read the Main Status Register once and write out the command 
byte. 

Execution Phase 

This command has no Execution Phase 

Result Phase 
Read the Result bytes in the manner previously described for the Read and Write commands. 
The Sense Interrupt Status command is used for two reasons. The first is to extract status information afterthe 
completion of a Recalibrate or Seek command. The Sense Interrupt Status command must be performed after 
a Recalibrate or Seek command. 
The second reason to use this command is to determine the reason for an interrupt which occurs at an odd 
time, i.e., an interrupt which occurs when no FOC commands are in process. 
The FOC generates an interrupt whenever any of the Ready lines from the disk drives change state. Therefore, 
an interrupt may occur at anytime, provided that the 7387's interrupt is enabled. If you do not have it enabled, 
and you issue a command to a drive whose Ready line has gone inactive, the command will terminate. 
It is possible for an interrupt to occur for more than one reason. Therefore, when this command is used, it is 
best to issue it repeatedly until all interrupting conditions have been found and responded to. When there are 
no more interrupt conditions, the FOC will treat the Sense Interrupt Status command as an invalid command. It 
will respond with only one Result byte, Status register 0, and its contents will be 80 Hex. 

The status register flags that may be affected include all of Status Register O. 

Reeallbrate 
Seek 

Command Phase 
Write out the Command bytes in the manner previously described. 
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Execution Phase 

The Execution phase of these commands requires no interaction with the processor. 

Result Phase 

The FDC will generate an interrupt when the Execution phase is completed. These two commands have no 
Result phase. Rather, they must be followed by a Sense Interrupt Status command. The Result bytes of the 
Sense Interrupt Status command can then be checked by the processor for error conditions. 

Specify 

Command Phase 

Write out the Command bytes in the manner previously described. 

Execution Phase 

The Specify command has no Execution Phase. 

Result Phase 

The Specify command has no Result phase. It will not generate an interrupt and it does not need to be followed 
by a Sense Interrupt Status command. 

Format a Track 

Command Phase 

The head must be positioned over the proper track by use of the Seek Command before the Format a Track 
command is issued. 
Write out the command bytes in the manner described for the Read and Write commands. 

Execution Phase 

The FDC will request four bytes of data for every sector it formats. These four bytes are Track number, Head 
number, Sector number and Bytes per Sector code, in that order. These numbers should agree with the track 
head, etc., you are formatting. Otherwise, when a Read or Write command is performed, the FDC won't be able 
to find the sector requested. The sector numbers may be in consecutive order, or they may be interleaved. 
One way to provide these four bytes for each sector is to form a lookup table in RAM, and write them out 
seq uenti ally. 
Writing these bytes out should be handled in the same way writing data during a Write Data command is 
handled. 

Result Phase 

The FDC will generate an interrupt when it enters the Result phase. The Result bytes should be read in the 
manner previously described for Read and Write commands. The Status registers can be checked to ensure 
that there were no errors. The rest of the Result bytes, however, have no meaning. 

The status register flags that may be affected are: 

Status Register 0 Status Register 1 Status Register 2 

Bit Name Bit Name Bit Name 

6&7 I nterrupt Code 1 Not Writeable - -

4 Equipment Check - - - -
3 Not Ready - - - -
2 Head - - - -

0&1 Drive - - - -
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SECTION 4 
Operating Software o INTRODUCTION 

o 

This section contains hardware-level subroutine modules with which to operate the 7387 card. The software in 
this section can be used without license from Pro-Log. Although tested and believed correct, this software is 
not represented to be free from errors or copyright infringement, or appropriate for any specific application. 
The subroutines are in STD instruction mnemonics, using 8080 assembly codes. They execute in 8080, 8085, 
Z80, NSC 800, and other code-compatible microprocessor systems. The coding forms are grouped at the end 
of this section, following the flowcharts. 
Flowcharts, which do not refer to microprocessor characteristics, allow the subroutines to be easily adapted to 
other microprocessor types. 

MEMORY ADDRESSES 

Full memory addresses are given. They are preferred addresses that allow the subroutines to work with those 
provided for other Series 7000 STD BUS cards from Pro-Log. The program addresses correspond to the Series 
7800 processor cards' onboard ROM/EPROM and RAM sockets. 
If your system can not use the memory addresses in the 7387's software package, simply change the memory 
page addresses, as required, when loading these modules into your system. 

1/0 PORT ADDRESSES 

The 7387's I/O ports are assigned preferred hexadecimal addresses C4-C7 for compatibility with other Series 
7000 cards. Section 2 shows how to remap these addresses if necessary. This software can be used by simply 
changing the port addresses when loading the program modules into your system. 

DESCRIPTION OF SUBROUTINES 

This section provides software subroutine modules that can be used as a base for writing a disk operating 
system, or as examples from which to write your own subroutines. You will need to write some software of your 
own since these subroutines in themselves do not make up a disk operating system. Fig. 4-1 shows the level of 
complexity that these subroutines occupy. 
They do not make use of all the FDC commands, or all of the capabilities of the card. They are intended to 
provide the necessary control to transfer data to and from the disks and to simplify the task of writing a disk 
operating system. They allow you to transfer data using a few simple commands and yet give you access, when 
desired, to detailed status information on both the FDC and disk drive. 
There are 22 subroutines provided in this section. Most of these you will not need to use directly, they are 
subroutines within subroutines. There are only 10 subroutines that you will need to use directly. The other 
subroutines can be used if desired. Documentation of all the subroutines is provided later in this section. 
Figure 4-2 lists the 10 main subroutines. 

\~ _________________ o~p_er_a_to_r ____________ ~/ 
\ Operating System / 

\ 

Disk Operating / 
. System . 

FDC, Disk Drive, 
and Disk 

Figure 4-1. Function of 7387 Software. 

_=:=.="za Iii: .k I·, "to, 

4-1 



Operating Software 

Subroutine Entry Entry Previously Run Comments 
Address Requirements Subroutines 

Set 8" 1AOO - - Sets Head Load time and other variables for 8" 
Shugart or equivalent disk drive. This or Set 5" 
must be used once after reset. 

Set 5" 1A06 - - Sets Head Load time and other variables for 
51/4" Shugart or equivalent disk drive. This or 
Set 8" must be used once after reset. 

Recalibrate 1COO - Set 8" or Set 5" Sets the head over Track 0, and sets the FOC 
Set Drive track counterto O. This must be done once for 

each disk drive after reset. 

Set Trans 1A63 Starting Buffer - Defines the starting address of the RAM area 
Buf Address in you will use for transferring data to and from 

Reg. Pair BC. the disk. 

Set Drive 1A6C Drive Number in Reg. C - Selects the drive to be accessed. 

Set Track 1A88 Track Number in Reg. C Set Drive Selects the track to be accessed. 

Set Sector 1ACO Sector number in Reg. C - Selects the sector to be accessed. 

Format 1B2E - Set Trans Buf, Formats the entire disk, both sides if double-
Set Drive sided, in the IBM 3740 format. Data byte 

written into data fields is E5. 

Write Sector 1BOO - Set Trans Buf, Writes a sector of data from the transfer buffer 
Set Drive, Set to the disk. Buffer address, drive, track, and 

Track, Set Sector sector must be preselected. 

Read Sector 1ACF - Set Trans Buf, Reads a sector of data to the transfer buffer in 
Set Drive, Set RAM from the disk. Buffer address, drive, 

Track, Set Sector track, and sector must be preselected. 

Figure 4-2. 7387 Main Subroutines 

RAM MAPPING 

Two sections of RAM must be supplied for use with these subroutines. The first is the Transfer Buffer. This is 
an area of RAM equal in size to one sector of data, which is used as a data buffer for moving data to and from the 
disk. This software uses 128 byte sectors. This section can be anywhere in memory, and is specified by way of 
the "Set Trans Buf" subroutine. 

The second section of RAM is a "scratch pad" area. It is used by the software for look-up tables for sending 
commands to the FDC and for storing status information received from the FDC. This section is 30 bytes long 
and must start on the first address of a page of memory. That is, it must start on add~ress 00 of the page of your 
choice. If you use page 40, it would occupy addresses 4000 Hex through 401 D Hex. In the program listings, all 
references to the page addresses have been left blank. They must be supplied by the user. Figure 4-3 is a list of 
all the locations where you must supply this address. 

STATUS INFORMATION 

o 

o 

After running the Format, Recalibrate, Read Data, or Write Data subroutines, status information is left in the 0' 
scratch RAM. The status information will consist of several bytes of information, all of which are defined in 
Section 3 under the "Instruction Set" heading. 
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Operating Software 

The detailed descriptions of the subroutines later in this section list what status information each subroutine 
leaves and its position in RAM. 
The lists take the form of: 

etc. 

Address 
XXOO 
XX01 

Status 
Status Reg. 0 
Status Reg. 1 

The XX indicates your page address for the scratch pad RAM. The rest of the address is the line number in 
RAM. The status information always begins at line address 00. 
The number of status bytes left in the scratch pad RAM is contained in Register C upon exiting one of these 
subroutines. 

INTERRUPT CONSIDERATIONS 

During the course of the Read Data, Write Data, and Format commands you will likely want to disable the 
processor's maskable interrupt. This is because the data transfers that take place during these commands 
must take place within a given time frame, and there is no time for the processor to perform other functions. 
This software takes care of this problem by disabling the processor's interrupt just before it sends a command 
to the FDC. This means that the interrupt will be disabled upon entering the Read Data, Write Data, Format, or 
Recalibrate commands. The interrupt is not reenabled. If you are using the processor's interrupt you should 
reenable it when the processor returns from these subroutines. If your interrupts have a higher priority than the 
disk interface, you can eliminate the "Disable Interrupt" command from this software. It is located at address 
1 C6C. I n this case, if an interrupt occurs during a data transfer an error will most likely occur. The processor 
can then simply re-perform the command. 

1AOB 180E 1887 

1A67 1836 18C1 

1A74 1839 18CS 

1A7E 1840 1C02 

1A83 1845 1C18 

1A8A 184C 1C2C 

1AC2 1858 1C39 

1AD4 1862 1C4A 

1AD9 1877 1C58 

1ADD 1899 1C98 

1805 18A4 1CA3 

1809 1881 

Figure 4-3. 7387 User Supplied RAM Page Addresses 

4-3 

.=at alx",a ,J.A aT #.:1.,#44 SU4$ ;sJ.m" A,4,UU##,((.) 



Operating Software 

SET 8" 

Entry Address: 1 AOO 
Entry Requirements: None 
Registers Used: A,B,C,O,E,H,L 
Status I nformation: None 

This subroutine or the Set 5" subroutine must be used once after power-up or reset before any of the other 
subroutines are used. 

This subroutine initializes the FOC with the time between stepper motor pulses, the time allowed for head 
loading and the time delay between completion of a command and the unloading of the head. The time delays 
used are those recommended for Shugart 8" disk drives. 
They are: 
Head load time = 36ms 
Head unload time = 240ms 
Step rate time = 8ms 
If you wish to change these parameters, they are located in addresses 1 A37 and 1 A38 of the program listing at 
the end of this section. 

SET 5" 

Entry Address: 1A06 
Entry Requirements: None 
Registers Used: A,B,C,O,E,H,L 
Status Information: None 

This subroutine or the Set 8" subroutine must be used once after power-up or reset before any of the other 
subroutines are used. 

This subroutine initializes the FDC with the time between stepper motor pulses, the time allowed for head 
loading and the time delay between completion of a command and the unloading of the head. The time delays 
used are those recommended for Shugart 5 1/4" disk drives. 

They are: 
Head load ti me = 508ms 
Head unload time = 480ms 
Step rate ti me = 32ms 
If you wish to change these parameters, they are located in addresses 1A47 and 1A48 of the program listing at 
the end of this section. 

RECALIBRATE 

Entry Address: 1 COO 
Entry Requirements: None 
Registers Used: A,B,H,L 
Status Information: 

Zero flag set (1) no error occurred. 
Zero flag reset (0) an error occurred. 

ADDRESS 
XX 00 
XX01 

STATUS 
Status Reg. 0 

Track # 

This subroutine must be performed once for each disk drive after power-up or reset and must be preceded by 
the Set Drive and either the Set 8" or Set 5" subroutines. 

This subroutine causes the head to be positioned over Track 0 and causes the FOC's internal track counter to 
be reset to O. 

SET TRANS BUF 

Entry Address: 1 A63 
Entry Requirements: Starting address of Transfer Buffer in Register pair BC. 
Registers Used: B,C,H,L 
Status Information: None 

4-4 

o 

!: 

o 



o 

c 

() 

Operating Software 

This routine specifies the location of the transfer buffer, the area of RAM where data is moved on and off the 
disk. Normally this subroutine will only be used once. The usual method of moving data on and off the disk is to 
have an area of RAM the size of a sector dedicated to storing data that is being transferred. Data is moved into 
this buffer before it is written on the disk, and data read from the disk is received into this buffer and then moved 
to its proper location. 

Alternately, the transfer buffer can be redefined before each sector is read allowing the data to be received 
directly into its proper location. Data can be written out in a similar fashion, even from ROM. 

SET DRIVE 

Entry Address: 1 A6C 
Entry Requirements: Drive number, in Hex, in Register C. 
Registers Used: A,C 
Status Information: None 

This subroutine specifies the disk drive you wish to access. Once you have selected a drive, you do not need to 
use this subroutine again until you access a different drive. If you have more than one 7387 card and you enter 
this subroutine with a drive number greater than four, the processor can be directed to service the second 7387 
card. A jump instruction is provided in the subroutine for this purpose. The additional service routine and the 
address for the jump instruction must be provided by the user. If you do not need this feature simply replace 
the jump instruction with a series of three NOP instructions, 00 Hex. The jump instruction is located at address 
1A6F. 

SET TRACK 

Entry Address: 1 A88 
Entry Requirements: Track number, in HEX, in Register C. Drive must be preselected. 
Registers Used: A,C,H,L 
Status Information: None 

This subroutine specifies the track to be accessed. Once a track has been selected, this subroutine does not 
need to be used again until you wish to access a different track. The Set Track subroutine can also be used to 
specify which side of a two-sided disk you wish to access. By selecting track numbers 0 through 76 you access 
the first side of the disk, sideD. Selecting track numbers 77 through 153you access the second side ofthe disk, 
side 1. The subroutine can detect if the track number you provided is too large to be valid. Also, if you give it a 
track number between 77 and 153 the program will determine if there is a two-sided disk and a two-sided disk 
drive. To do this the FDC must know which drive to check, this is why the drive must be preselected via the Set 
Drive subroutine. Jump instructions have been placed in the subroutine to direct the processor to an error 
routine should either of these errors occur. The error routine and the addresses for the jump instructions must 
be supplied by the user. If you will not require the error routine, simply replace the jump instructions with a 
series of three NOP instructions, 00 Hex. The jump instructions are located at addresses 1AA2 and 1AAC. 

SET SECTOR 

Entry Address: 1 ACO 
Entry Requirements: Sector number, in HEX, in Register C. 
Registers Used: A,C,H,L 
Status Information: None 

This subroutine selects the sector to be accessed. Once a sector is selected, the subroutine does not need to 
be used until you wish to access a different sector. 

The subroutine can detect if the sector number you provide is too large to be valid. A jump instruction is 
provided in the subroutine to direct the processor to an error routine should this occur. The error routine and 
the address forthe jump instruction must be provided by the user.lfyou will not require the error routine simply 
replace the jump instruction with a series of three NOP instructions, 00 Hex. The jump instruction is located at 
add ress 1 AC5. 
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WRITE SECTOR 

Entry Address: 1 BOO 
Entry Requirements: Transfer Buffer, Drive, Track, and Sector must be preselected by their respective 

subroutines. The data to be written must be in the Transfer Buffer. 
Registers Used: A,B,C,D,E,H,L 
Status Information: 

Zero flag set (1) no error occurred. 
Zero flag reset (0) an error occurred. 

ADDRESS 

XX 00 

XX 01 

XX 02 

XX 03 

XX 04 

XX 05 

XX 06 

STATUS 

Status Reg. 0 

Status Reg. 1 

Status Reg. 2 

Track # 

Head # 

Sector # 

Bytes/Sector Code 

This subroutine writes a sector of data, 128 bytes, from the transfer buffer onto the disk. It will select the disk 
drive, move the head to the correct track if necessary, find the right sector and write the data. 

The Write Sector subroutine was written to work with either the 4MHz Z80 or the 8085 processor. It will not 
work with the 2.5MHz Z80 because it cannot keep up with the required data transfer rate. Figure 4-4 shows a 
modification to the program listing using the Z80's special Jump Relative instructions. This will allow the 
program to be used with the 2.5MHz Z80. 

PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 

INSTR. LABEL INSTR. MODIFIER COMMENTS ADR ADR 

0 

1 

2 

3 

4 

I B I 5 DB WRITE [IJOf If A - WAil PO/?. R.OM 
6 C'-( - AlAW STATUS 
7 17 R LII c. 
8 30 JPR co 
9 f B - WRITE LO(}f / 

A 17 RLtiC fETCII f<ESVtLT I#FrJ. IF TflEP-.E...5 Afr' Gft..RoR 
B 38 JPR C/ 
C OA - lEE-Tell ~5ttq ,/ 
D I A LPAtV (Pc) '-GET PArA $'(Tf t 5E#/) TtJ FOC 
E P3 oP~ 

i8 1 F cS' - PltrA ~ 

!B d..O 13 ICP PE ~ {Ale PO/AlTER. 
1 OP I)Cr.. ~ OEC COt/AlrER 
2 ca. J P- zo H,O 5E,vP !tEXT fJ YTE IF A/IJ ( f 14/151/ E /) 
3 IS" ~ WRITE W(Jf 
4 It> - ,II 
5 P 3 OPA 1-5£t1/P T!3:.Rdtl#AL C()/A,(;'T WHE# F/;J//SI/;=/J 
6 C '-I - TC v 

IB d..7 CP FETCH f(E5IALT J5 'rG£T ~XEC{,.fTIO!V R.E5ULTS +;,£T FAIL FLAG, 
8 <t ~ - !..tSlALT FUlG) 
9 Ie - ,~ 

A CC[ RTS .li:- RETUf(;1I5 2.=-/ PAS'5 Z=O FAlL 
B 

C 

D 

E 

F 

Figure 4-4. 7387 "Write Data" Modification for 2.SMHz Z80. 
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READ SECTOR 
Entry Address: 1 ACF 
Entry Requirements: Transfer Buffer, drive, track and sector must all be preselected by their respective 

subroutines. 
Registers Used: A,B,C,D,E,H,L 
Status Information: 

Zero flag set (1) no error occurred. 
Zero flag reset (0) an error occurred. 

ADDRESS 
xx 00 

XX 01 

XX 02 

XX 03 

XX 04 

XX 05 

XX 06 

STATUS 
Status Reg. 0 

Status Reg. 1 

Status Reg. 2 

Track # 

Head # 

Sector # 

Bytes/Sector Code 

This subroutine reads a sector of data, 128 bytes, from the disk into the transfer buffer. It will select the disk 
drive, move the head to the correct track if necessary, find the right sector and read the data. 
The Read Sector subroutine was written to work with either the 4MHz Z80 or the 8085 processor. It will not 
work with the 2.5MHz Z80 because it cannot keep up with the required data transfer rate. Fig. 4-5 shows a 
modification to the program listing using the Z80's special Jump Relative instructions. This will allow the 
program to be used with the 2.5MHz Z80. 

PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADR ADR INSTR. LABEL INSTR. MODIFIER COMMENTS 

0 

1 

2 

3 

4 

5 

IA E 6 DB REAPLfJtJf I fA - WAIT FOR RQ M 
7 elf - MAltY STATIAS 
8 17 {{LA c. 
9 30 JP8 co 

A FB - REIlD LOOP v 
B 17 RLA (. I,~£T RES ULT It1IFo. IF THER E 15 A,4I· £P-f(O R, 
C 17 RLA< 
D 30 JPR. CO 
E OA - 6,E.T R.ESl(t..T v 

fF OB If A l1/PIA T !JIVE DATA BYTE 
F 0 cs- - PAiA J 

1 let 5TAA' (PE) ~ STtJRE 
2 13 ICP DE ~:- (;tiC POI/ll'T £ R. 
3 OD pc c. <~ iEC C()vtAlTE.~ 
4 c. d. JP 20 ~ (;;0 fiJp.T /y£..(T_ CIIA-f(ACI£f( JF ,v(Jr fIJlI~HEP 
5 EG ~ IRe:AP LOOP 
6 IA .-- 'f 
7 D3 OF,4. - 5f#D TEK.AfI!VAL.. C()UAlT WIIEAI F IA"/~ HE R_ 
8 C 'f - Ie v 

fA F 9 CD ~E.T R.ESuLT J5 6£T f..X£(UTI~t1/ R.~5t1t.15 o:f5ET fAIL FL~~ 
A 'I d.. - I(Rr;SuLr FLA6,) 
B Ie -
ceq I\T5 ~:- f<ETUR115 Z= I rASS 2=0 F111t-
D 

E 

F 

Figure 4-5. 7387 "Read Data" Modification for 2.5MHz Z80. 
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FORMAT 
Entry Address: 1 BOO 
Entry Requirements: Transfer Buffer, and Orive must be preselected by their respective subroutines. Buffer 

size must be equal to 4 x the number of sectors per track, i.e., 104 bytes for 26 sectors per 
track. 

Registers Used: A,B,C,O,E,H,L 
Status Information: 

Zero flag set (1) no error occurred. 
Zero flag reset (0) an error occurred. 

ADDRESS 

xx 00 

XX 01 

XX 02 

XX 03 

XX 04 

XX 05 

XX 06 

STATUS 

Status Reg. 0 

Status Reg. 1 

Status Reg. 2 

Track # 

Head # 

Sector # 

Bytes/Sector Code 

The Format subroutine formats the entire disk, both sides if it's two-sided, in the IBM 3740 single density 
format. The data fields are filled with the data byte E5 Hex. The format uses 26 sectors per track and 128 bytes 
per sector. If you wish to change any of these parameters, they are located in the Format Command table, 
address 1A30 for 8" disks, address 1A50 for 5 1/4" disks. 
The sectors are numbered sequentially, sector one following immediately after the index hole. If you wish to 
interleave sectors, you can do so by modifying the table at address 1 BOO. 
The Format subroutine was written to work with either the 4MHz Z80 or the 8085 processor. It will not work with 
the 2.5MHz Z80 because it cannot keep up with the required data transfer rate. Fig. 4-6 shows a modification to 
the program listing using the Z80's special Jump Relative instructions. This will allow the program to be used 
with the 2.5MHz Z80. 

MNEMONIC TITLE DATE 
PAAOGRE ~IN~ INSTR LABEL INSTR MOOIFIER COMMENTS 

70 
1 

2 C{) FORMA~' T/IACil J5 . G£A%MTE FiJ/l.MIIT CIJ;MMAtfP TII.3I-£ 
3 q7 I(P17/1M r; 8'ES 
4 II? 
5 a.1 lPPX- Ht. flJltI'T TI7 f(JI(MAT (cJI1fi1AAlP rAi3LE · 117 '1RlltlTCAIDTIIjI,£ 
7 XX 
• 06 LPJlI .., (OAM1AAlP if\, £ 

• 06 6 
A (0 S 5£,1'0 :£M1A1AtfllJ IJ FPC 

• I c,S" - ((o,lfMlltfllJ 
c IC 

Il 70 13 T/U(I( LCI?P I PA WA. Ft'J? fl.1U1 
E CA )1AItfI5TII~ t15 

IB F 1 1\ LAC 
18 180 30 JPR co 

1 FB - TMu:. If}()P 
2 7 RLAC .f=. Til. CT R£:C;UL S IF T~£RF'SAiI£7?iiiiR 
3 38 JPR CI 
40A <-iT RAeT I\f.S'" 
5 fA LOAN DE Oli P u, rA 5 '(TI=-
.n nPA 
7CS - . PAT.A 
8 ! ., CP DE :-- Ale PiJ tV £R 

• OD Dec ;- P£ C CIJU tVTE Ie 
A (d.. JP zo LIJOf Uk'; /1. M·L CHAi1Ac.T£115 ARE 5E.¥T 

• 7D fRAcK LiJ/JP 
c f> -
o D 3 OPA S£AtD TeRM tVAL ',,/,IA, 

E C'i TC 
B Il?F CD EmAGT KE5ULTS 5 EXTRACT Res {,fI-T5 

1'10 I q .. - rRf.Sf4CTFUI(, S7IJR£ w RESULT TABLE 
1 c 
2 q RT5 f- !?f.,IAM'S z=/ eA52 z~o FAIL. 
3 

5 · 7 · 9 

A · C 

0 
E 

F 

Figure 4-6.7387 "Format" Modification for 2.SMHz Z80. 
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Operating Software 

FLOWCHARTS AND LISTINGS 
Figures 4-7 through 4-18 are flowcharts forthe 22 subroutines provided in this section. Following these are the 
program listings for the subroutines. 
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Operating Software 

Write Sector 

This routine allows the user to write the data in the 
transfer buffer to selected track and sector. 

Registers used: H,L,O,E,C,B,A 

1800 

1C19 

SEEK 

1C65 

DO 
WRITE COMMAND 

1C92 

WRITE DATA 
INC POINTERS 

SEND TC 

EXTRACT RESULT 

Z=1 
Normal Return. 

Z=O 
Failure in 
FOC device 

Results of Write attempt are in Result Registers. See result for 
further information. 

Read Sector 

This routine allows the user to read a sector of data 
and store it in the transfer buffer. 

Registers used: H,L,O,E,B,C,A 

1ACF 

SEEK 

1C65 

DO 
READ COMMAND 

1C92 

READ DATA 
STORE & INC 

SEND TC 

EXTRACT 
RESULT 

z=o 
Failure in 
FOC device 

Results of Read are stored in Result Buffer. See Result routine for 
further information. 

Figure 4-7. 7387 "Write Sector" and "Read Sector" Flowchart 
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Format 

This routine allows the user to format a disk single 
or double-sided. 

Registers used: H,L,D,E,B,C,A 

1B2E 

1C59 

1COO 

1B54 

1B54 

SPECIFY 

RECALIBRATE 

FORMAT SIDE 

SET TO 
HEAD # 

FORMAT SIDE 

Z = 0, Fall Z = 1, Pass 

Operati ng Software 

Registers used: H,C,D,E,B,C,A 

1B54 

1B56 

RESET TO TRACK 
o 

1B59 

1B72 

SET CYLINDER 
# IN TABLE 

SEEK 

FORMAT TRACK 

1858 

ADVANCE TRACK 
NUMBER 

Side Formatted 

Figure 4-8. 7387 "Format" and "Format Side" Flowchart 
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Operating Software 

4-12 

Registers used: H,L,D,E,B,C,A 

1872 

1897 

FORM FORMAT 
TABLES 

1C65 

FORMAT 
COMMAND 

OUTPUT DATA 
FROM FORMED TABLE 

1B86 

ADVANCE POINTER 
DEC COUNTER 

1C95 

SEND TC 
(TERMINATE) 

EXTRACT 
RESULTS 

Figure 4-9. 7387 "Format Track" Flowchart 
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o Registers used: H"L,D,E,B,C,A 

B97 ~ORM TABLE . 

1B9F I 
PUT HEAD # 

IN REG B 

1BA1 I 
PUT CYL # 
IN REG C 

1BA2 I 
POINT H.L TO 

FORMAT DATA 
TABLE 

1BA5 I 
POINT D.E TO 

SECTOR TABLE 

1BA8 I 
FORM TABLE 

I 
RETURN 

Operating Software 

Specify (Command) 

The Specify Command is used to initialize the FDC 
after RESET before any other commands can be 
issued. 

Registers used: H,L,B,A 

1C59 

POINT H&L TO 
COMMAND TABLE 

BASE 

1C5C 

LOAD 3 BYTE 
COMMAND COUNT 

1C65 

DO COMMAND 

Figure 4-10.7387 "Form Table" and "Specify" Flowchart 
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Operating Software 

Seek 

This routine allows the user to position the head 
over desired track. 

Registers used: H,L,B,A 

SEEK 
1C19 

J 
LOAD COMMAND 

TABLE WITH 
SEEK CODE 

1C65 I 
COMMAND 

1CC8 I 
WAIT 

INTERRUPT 

1C37 I 
SENSE INTERRUPT 

STATUS 

I 
( RTS ) 

Z = 0, Fail Z = 1, Pass 

Recalibrate 

This routine allows the user to home a selected drive. 0 
Registers used H,L,B,A 

'G RE- ) 1COO CALIBRATE 

1C03 I 
SET HEAD 

0 

1COA 1 
LOAD COMMAND 

TABLE WITH 
RECALIBRATE CODE 

1C65 I 
DO 

COMMAND 

1CC8 1 o 
WAIT 

INTERRUPT 

1C37 I 
SENSE INTERRUPT 

STATUS 

1 
C RTS 

Figure 4-11. 7387 "Seek" and "Recalibrate" Flowchart o 
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Sense Drive Status (Command) 

The Sense Drive Status Command is used to obtain 
the status of the Disk Drives. 

Registers used: H,L,B,A 

POINT HL TO MAIN 
COMMAND TABLE 
SET BYTE COUNT 

1C65 

1CA1 

TO 1 

DO 
COMMAND 

EXTRACT 
RESULTS 

Operating Software 

Sense Interrupt Status 

This command is used to determine the cause of an 
interrupt signal from the FDC. 

SENSE 
INTERRUPT 

STATUS 

1 

POINT TO COMMAND 
TABLE (H&L) 

I 
PUT (08) INTO 

COMMAND TABLE 

I 
SET FOR 1 

BYTE COMMAND 

I 
ISSUE COMMAND 

I 
EXTRACT RESUL TS 

I 
RETURN 

Figure 4-12. 7387 "Sense Drive Status" and "Sense Interrupt Status" Flowchart 
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Operating Software 

Set Track 

This routine allows user to select a particular track for subsequent operations. 

Registers used: H,L,C,A 

Set Trans Buf 

SET 
HEAD 0 

SET 
CYLINDER 
NUMBER 

YES 

SET 
HEAD 1 

"Too Many Tracks" is a user supplied error handling routine. 

Figure 4-13. 7387 "Set Track" Flowchart 

This routine allows user to set pOinters for RAM Data transfer location. 

Set Drive 

This routine allows user to select one of four drives for subsequent operations. 

Registers used: H,L,B,C 

1A63 

MOVE BC TO 
TRANSIENT 

BUFFER 

1A6C 

MOVE DRIVE 
#TO HEAD/ 

DRIVE LOCATION 

Figure 4-14. 7387 "Set Trans Buf" and "Set Drive" Flowchart 
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Set 8" 

This routine sets up the command tables to deal with 8" drives. 

Set 5" 

This routine sets up the command tables to deal with 5 1/4" drives. 

1AOF 

LDA+(HL) 

STA "(DE) 

INCDE 

INCHL 

DEeBC 

NO 

This routine moves a block of Data. 

Before Entering: 
HL==from address 
DE =to address 
BC=BYTE Count 

1 AOO SET 81NCH 

I 
POINT TO 
8" TABLE 

I 
1AOF 

1C59 

Operating Software 

(SET 5 INCH 

1A06 I 
POINT TO 
5" TABLE 

I 
I 

MOVE BLOCK 

I 
SPECIFY 

I 
C RTS ) 

Figure 4-15.7387 "Set 8" , Set 5"" and "Move Block" Flowchart 
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Operating Software 

Set Sector 

This routine allows the user to select a particular sector for subsequent read or write operations. 

1C92 

1CA1 

4-18 

MOVECTO 
SECTOR 

LOCATION IN 
BUFFER TABLE 

RESULT 

.---Z=O 

1C48 

SENSE 
DRIVE 

STATUS 

1A7F 

MASK OFF 
TWO SIDE 

BIT 

1A81 

MOVE 
BIT 

TO TWO 
SIDE 

LOCATION 

This routine loads a "Two Side" flag in the buffer 
tables for use by other subroutines . 

Figure 4-16. 7387 "Set Sector," "0 Sided," and "Result Flag" Flowchart 
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Registers used: H,L,B,A,C 

Returns with number of bytes extracted in Register C 

1CA8 

1CA1 

SET POINTER (HL) 
TO RESULT BUFFER 

1CA4 

SET BYTES RECEIVED 
COUNTER TO 0 

DELAY 

1CAC 

READ FDC MAIN 
STATUS REGISTER 

READ DATA 

1CBF 

STORE IN RESULT 
BUFFER 

1CCD 

ADVANCE RESULT 

BUFFER POINTERS 

1CC1 

ADVANCE BYTES 

RECEIVED POINTER 

NO 

Figure 4-17. 7387 "Result" Flowchart 

MAl 

Operating Software 

SET ERROR FLAG 
C = 1 

Error 
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Operating Software 

Registers used: H,L,B,A 

1C65 

READ FDC MAIN 
STATUS REGISTER 

DISABLE INTERRUPT 

(If required) 

1C6F 

DELAY 
READ MAIN STATUS 

REGISTER 

* Do not enable unless Enabled when entering "Command" subroutine. 

1C7D 

GET DATA FROM 
COMMAND BLOCK 

1C7E 

OUTPUT COMMAND 
WORD 

1C80 

ADVANCE CMD 
BlK POINTER 

DECREMENT 
BYTE COUNTER 

ENABlE* 
INTERRUPTS 

Figure 4-18. 7387 "Command" Flowchart 
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Operati ng Software 

o PRO-LOG CORPORATION PROGRAM ASSEMBL V FORM 

HEXADECIMAL MNEMONIC TITLE DAn 
PAGE ~~~ INSTR. LABEL INSTR. MODIFIER COMMENTS _ADR 

X)( 00 RE-:'UL, 6UFFE.R 'S>TATU,", ~e..t:r 0 ~ :STATUS 0 E.xCE.PT ~FTE.g (DRNE. STA-TUS) ~~!> 3 

1 , ~,~'u? I 

2 Z. "S,AT"Uo;:, Z 

3 r"-)'LI N 06(e. CT~) C. 

4 i-I-eAD I-l-D 
5 $e..c.TO~ R. 

6 -'''- Fo~~A-'-- "* N 

7 M~IN <...oMM~ND ot--lMA-ND c.OC>~ 

8 T"ABLE ~/o1!:.\\Ie 

9 '-YLI"'O~IZ-(-naA<X-) 

A I+e.AO 

B SE.c.:rvta. 

C N 

D e..OT" 

E fi!/w &PL-

OF (3yTl=:'S / ~ec..~ 

XX I 0 roeMA-T CDMMAIID COMMAND c..o1:>E. 

1 iA8L1: F 1-+e.A-t> /Dlalll E. 

2 F N 

3 F E.O'--

4 F ErPL 

5 .....:L DATA 

6 ~IFY CDMM~ND c.or-1MANt> CCOE. 

7 T.A-e.L!:~ $~T /t-lUT 

8 ~ I-+LT/ Nt> 

9 ~ OF TIZAu;..c;, ~OF 'It(!.A<:.t:..? 

A 

B oou e.l.. E. / <01 N 1irL.E." rwo ~IDe.D "? 
C TIZA-euF TI:!AeuF L&D 

D ...:JL M~D 

E 

I F 

z..o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

2..F 

30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

() 
E 

XX: 3F 
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Operating Software 

PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADR ADR INSTR. LABEL INSTR. MODIFIER COMMENTS o 
IA 00 2..1 (SET 13 INu-J) L.[>Pl I4L P\::)INT TO B" TABLE 

1 2.D - B" T.4BLE 

2 IA -
3 C~ ...!p 

4 09 - 5 ENTE.~ 
5 IA -

IA 06 2..1 (SET 5 INUf) LDPI !-IL FOIN'r TO 51'4" TABLE. 

7 4D - 5" TABLE 

8 IA -
IA 09 II e, E"'TE~ LDPI DE MOVE PAF!.4tJ\E TE.RS TO 1i::E.~UL.T. c.GMMAND TA-8LE. 

A co - RAM TABL.E 

B xx -
C 01 LDPI Be.. - SE-r ByrE '-DUNT TO 32- RAM BUFFE/2 l..fi:.N6-TI-t 

D 2-0 - z.o BYTE-- c.ouNT .. I 

E 00 - 00 

IA OF 7E MOVE BLOu:::. LDAN (HL. '> ~~T DATA FeOM TABI...E. 

I 0 12- 5TAN (De:) ~LOAD ~TA TO IeAM 

1 2.3 Ie..P !-IL F ,"'c.eEME-IVT (:OINT E.Ii'!-S 

2 13 ,LP DE T 
3 DB IX,.P Be.. 4- PEceEME/liT c...OUNT 

4 78 LDA B 
5 BI OE!A C. CHE<-t::. FO~ L.4ST cHAE'ALTEe 

6 C2- JP 2.0 

7 OF - t-AOVE 6~ 

8 IA -
9 CD -JS INITIAL.IZE FLOPPY DIS~ c...oN TE:O LLEe.. 

A 59 - SPE.C-IFy 

B IC -
C (,9 ----- R.T'? lCETur<:N 

D 

E 

IA 1 F (WR I-1EE,A~oeMAT) (, NTERR'tI'p;"'" "'STATUS) (DRlyeE"''''~TA7()S) 

IA 20 FF REsu LT T46L.E 8" sTIl'> I 5TO 1 ?T~ o 
1 FF 5TI t PCN x 
2 FF 5Tz.. X X 

3 FF C. X X 

4 FF 14 X X 

5 FF 12 X X 

6 FF N X X 

7 FF c.o~MA-Nt> TA8L..E COMMAND (.ODE. C.OMMAND TABL.E. 

8 00 I-I-E:A-D - D~lvE 

9 00 e.. 

A 00 H-

B 01 Ii:: 

C 00 N 
D IA EaT 
E 07 r;2./W &PL 

2F SO l,- BYTE.S Is 1:-'-TOE:. 

30 OD FoeM4T c..oMMAliD FOeMA-T CoMMAND Fo~MAT COMMAND TABLE. 

1 FF +l-€..AD DelVE. 

2 00 tJ 

3 IA eDT 

4 IB F C::rPL 

5 E5 --- DATA 

6 03 <;PUI Fy c.oMt<\4IIj) ?peGl Fy cot-"\ M A+lD 

7 BF '=>e'-/~T specIFY LOMMMJD ,ABLE. 

8 25 H-LT/ ",l) 

9 4D ~ ti- OF -r-eA<.LS> 

A FF ICESfO./2VED AICEA 

B 00 TWO :,IDEO? 

C FF TIC.A SUF 

D FF 1\ 

E F'F 

IPI 3F FF -----,E-- ~~ , o 
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Operating Software 

o PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE !aEA t> ':>ENSe. DATE SENSe. 
PAGE LINE 

INSTR. LABEL INSTR. MODIFIER (Wf2ITE. FOeMAT')(:t:NTE.eRUpT ~TATlJSY (De.IVE. STATlAS ADR ADR 

IA 40 FF gE.e:,ULI TABLE 5 Y4" ST¢ ~TO ST3 

1 FF "ST I PuJ x 
2 FF SI2- X- x 

3 FF c... X- X 

4 FF H X X 

5 FF g >< X 

6 FF N )<: )(. 

7 FF c:.ot-1t-1ANb -rABLE WMMAIVD c.oD E: COM M A-IVD TABLE 

B 00 t-tE:.AD- DelvE 

9 00 C 

A 00 H-

B Ot e 
C 00 N 
D 10 E..oT 

E '0 e/w 6-PL 

4F 50 BYTE'::' I SE.C.TOt<!. 

50 DC> ~t-1A-T TABLE FOeMC>.' c.oAM4~D FOI':MAT COMMAIVD TABLE 

1 FF H-EAD - De,vE. 

2 00 '" 3 10 EO-r 

4 19 F (:;rPL 

5 E5 DATA 
6 03 'SPEC.IF'Y (o,..,t-1AND 

7 OF ?!aT/HuT 

B FF H-LT/ "'!> 

9 22- I,t ±t. OF TIC'A<.tC.'7 

A FF !ZE:SEevED l:!>YTEC::> 

B 00 Two f,IDE-D? 

C FF T'RA 8UF 

D FF " c E FF 
IA 5"F FF --'<- 1/ 

"0 
1 

2 

IA 03 bCJ (oSe:, TeANS BUF) LDL C. .... MOVE Be. TO TRANSIE.NI BUFFE.F2- L.DCAiloN 

4 00 LOri 13 
5 2-2 STPD I4L 

6 IC - Tg,4 BuF 

7 XX -
B c..CJ - I2--rS 

9 

A 

B 

IA bC 79 ('SE.T DelVE) LOA c ~ PUT DgIVE. ~ ",, C 

D FE C.PAl: JUMP I~ :I:t. &RE.ATE.g THAN 4 DI2waS 

E 04- - 04-

bF DZ JP co *IF W\oeE THAiJ 4 DelVES Aea uSED THIS C.AIV 

70 - - froo MANY DI2IVes), .JuMP 10 THE $E..t.DIIID 7~e7 i<!.ou-rl I-JE 

1 - - ~! 
2 32. s-rAD I- MOVE De,VE NUMBEr<:. It> HEAD/DelVE:. L.O(.ATlON 

3 oB - oe HEAD/Del liE 

4 X)( - X)( 

5 C9 - RT? 
6 

7 

B 

IA 79 CD (0 SIDED?) J~ I- (".ET D2.IVE. ?TATU":l (FOF? e- ONLY) 

A 4t> - (SE.N?E. [)gIVE. 5TATUS) 

B Ie -
C 3.4 LDAD r- pUT ~TATl)? IN AC.u..IMUL.AIO~ 

D 00 - 'STATU? 

E X)< -
IA 7F Eb PrtJ'AI r- C.He:CIC TWO ",IDe FLAb-() 
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Operating Software 

PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 

INSTR. LABEL INSTR. MODIFIER COMMENTS ADR ADR 

IA eo OB - 05 
1 ~2 STA-D ?TDeE 12ESULT 

2 113 -
3 XX - IL 
4 C9 --- I?TS 

5 

6 

7 

IA 58 2..1 
I (SET TeAct::.) LDPI H-L LoAD A WITH TRAu~ .. S /S 1 DE 

9 19 - # OF Tette-Oj 

A X)( -
B 7E LDAN (HL) 

C B9 CPA C r- ..JuMP IF C- IS 6-eEATEe.. THAN ~ ~ 

0 DA ..Jp c...1 -n::.Ac....t::.S/<;:;IOE: (C"" NE.W TRA<-IL:Ii. ') 

E 9D - on+E.e SIDE' ~ 

BF fA -
90 2.E LDLl SET HEtlD BYTE TD HEAD 0 

1 OA - HEAD 

2 3/0 LDIVIJ 

3 00 - 00 

4 ZE L-DLI <::>E.T HEAD BIT TO H-EAD 0 

5 08 - H-EAt>/DeIVE 

6 7E L-DAN (14L. ) 

7 fE/o ANAl I- MAs~ oFF f-I.EA-D 61T LEAVE 

8 03 - 03 DR.IVE. ~ 

IA 99 77 CUT TeAL~ ?TA/\/ (I-fL) +- STOE:E I-fEA-D / DelV E- P: 

A 2-3 fCP HL I- <::tT01Ce. ,-YL.INDE-e.. "1i. (TI2A<-~') 

B 71 S'(../\/ (14L. ) 1 
C <:""9 --- I<TS 

fA 90 C-D OtHe:R .:510E? ..)S LIN C /-IeCK: "tWO ~/bE. b" LINE f"i?oN\,. 

E n - IIV SIDe?):) l>/SK 7:) KI lie 
q F 14 - o 
A 0 00 NO/:) 

1 CA .. ),p 21 .JUMP /1= AID' A I W~- S,-oED ";bISK..E TTE 
2 - - 700 MANY 'TM<...6 ( L-\ ;'E"R ~I.JPPL.IEO £'i212o~ 

3 '-- - KD~""It-J E) 
4 2£ L"DLl 
5 It:? - .#= Or ""IRA (I(S If 
6 79 LDA C. ~ PUT TiC:Ac.iC :;1. 11'J A 
7 9/0 SUA M (H-L) ~ ~6TRALT :tl. OF TI<!AU::-S PEl<! SIDE. 
8 3D DCA {- I - 45 :. 0-' 44 
9 4F L-DC. A ~PUT C.YL...,tVDE...R. -±l. 1/\/ c.. 

A 7E LDAN (H-L... ) ~LOAD :1=1 OF TeAL.IC-S PE\<. SIDE 
B f39 C.PA c.. I-: JUMP IF TOO MAtV'Y T~Ac..IC.S 

C DA JP C-I 

0 - - "TOO MA~N TE'AC.l::h .J.I'.U:'E:.R. SUPPL.IE.D El2eOe ~()TI~E 
E -

A F 00 NOP 

80 2E LDLI 'SE..T HEAD BYTE ID HEAD \ 

1 OA - I-I-EAD 

2 310 LDMI 

3 01 - 01 

4 2E LDLI I- 'SET I+f:At> BIT TO I-I-EAD I 
5 08 - 1-f.EAt> / DI<! I vE.. 

6 7E LDAN ( I-+L) 

7 F=Io oeAl 
8 04 - 04 
9 (3 JP STofitE: I-I-EAD - DelvE '~FoeMA'IDN 
A 99 - OLAT ,eA-Lt:::. 
B IA - -
C 

0 

E 

IA BF o 
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o PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
AD'" ADR INSTR. LABEL INSTR. MODIFIER COMMENTS 

I,A CO 2.1 (SET '::>EC.TOJ;!) LDPr HL (:rE.T MA>' ~E.CTOg :t:i 

1 00 - EOT 
2 X)l. -
3 IE LDAN ( H-L) 

4 B9 CPA C JUMP IF SE.cTOR IS TOO 1-1-16-1-1 

5 DA -lP CI Co" SELIOR 'tl 

S - - ~Ec..TDI2. /DO 1+16'1-1) (U?e..~ ~lJPPLI E.D EfC?.~F2- ROuTINE.) 

7 - -
8 2..B DcP l-\L - STDCE SE-c.TDe ott 

9 2.6 DC-P I4L 

A 71 S,CN (I-H ... ) 

B (..9 --- I2TS 

C 

D 

E 

IA CF CD (READ ~<"':Tce.) -..J? - t-10VE I-I-EAD TO PR.OPE~ LOc.AnO~ 

IA D 0 19 - (SEE~ ) 

1 IC -
2 ZA LDPD I-\-L - PoiNT DE TO THE ADDgE.S"::> COr-J,AIr-JED 

3 Ie. - T~.4 I3UF 11-1 "'--~BUF 

4 XX -
5 EB )(<--p HL, DE 

S CD NOP 

7 2..1 LDPI HL I- SET c.. I2E&ISTE~ TO :t:i Of=. By-reS/SELTOe.. 

8 or; - BYTE-,?, ?E.c.. T'C>IC 

9 '1--"1- -
A 4E LDc..N (I+L) 

B 21 LDP! I+L - PLAT e.EAD Lo-1MAND IN coMMAND TABLE 

C 07 - CoMMAND TAe,LE. 

D XX -

c E 30 LDMI 

IA D F Z!O - 2.40 ,t.,. 

IA Eo ex:> wop 
1 Q:, LDBI SET ("OUN'T FO!'!' 9 cOMMAND ByTe,? 

2 09 - O~ 

3 c...D J'S SEND COMMAND I'D FDC 
4 b5 - (COMMA-tV D) 

5 IC -
IA Es DB READ LCOP I PA I- WAIT FOJ2. gGlM 

7 C4 - MAIN STATUS 

8 17 R-LAc... 

9 DZ -.lP CO 

A E(O - EEAD LCOP 

B IA -
C t7 ~LAc.. - GET 7?E~UL-r INFO IF IIIEi<E'S AN £1<.. ~ol2. 

D 17 [KLt>. c... 
E TJ..L .j"P c....o 

E F FB - 66 KE.. ~I../LT 
.,::. 0 fA -

1 D"O T'PA - INpuT ON£. "bA'A t3YTE 

2 G5 - DA-rA \ ,-

3 12- STAN (DE) ~ .5TO~E. 

4 /3 Ic..P DE ~ INc.... 7CIN7EI<.. 

5 (!)'J) "'Dc:.. c... ~ bee. ):)oINT€"7<... 

s c.2. iP 20 -6f:> 6£T NEXT (!1o-I .... I<.Ac-rE'R. /1= NoT r:-INI5HEr.:> 

7 Efo - KE..AD LOOP 
8 IA -
9 1) 3 ~?A ...... 5END I E 'R- N\.I Nfl L c..ouNT WHEN r/N/SI4EO 

A c...t.I - T'-
B GO 6E,T KE$IILT'" 55 - GET EXE.. euTIDNg:>i.-fLTS .,.J .seT "FAIL J-LA6 

C ~2 - 7?ESULT F L-A6 ') 

0 Ie.... - , 
E c-q #..,5 (- KE.Tu"KAlS Z::. I YASS Z.::.O J:AIL 

IA ,:. F o 
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 

INSTR. LABEL INSTR. MODIFIER COMMENTS 
ADR ADR 

10 ! 00 LD rwRITE Sec.To<J JS 'r'--MOI/E IJEAD 10 7R()-P£~ P~SIIION 

1 ,'I 
~ - (SE.E I() 

2 Ie.. -
3 ~~ I-b-;:>O HL - ""POINT DE TD ,He A:bbl?E""sS Q otJTA/ "'6 D 

4 It: - ,1<.,60, B'-fF IN IRA "8UF-
5 yx -
6 E8 xCp ilL, bE 
7 .;).1 L"{)PI /-lL -:5£T K€G/5TEe<!.:;To ~ O"F tJ'/rES (lEf!.. SEC:TOR 

8 0;= - 8~Tf:~ Se.C.TO'K 
9 x)l -
A L-l-E LDC-N {HLl 
B 2.1 LD'PI HI.. r- "A.J7 WR IrE ~ ()MII'/AN C IN 1;'1161..£ 
C 07 - CO~MII";D ItlidLE 

D Xl< -
E 3(0 LDMI (HL) 

OF oS - OS" I" 
I 0 O'=' LV!:>I - ~Er COMlVJl9Nb I.3YTE COIJNI T() 9 

1 0'1 - oq i ~V 

2 GO .)5 rSEND c..O/'llI'1I1~T:> ro FDe. 

3 bS - ( Ca I'ltI'1I1N !» 

4 Ie.. -
18 I 5 !:J8 WT{IIe: LOo;::> ,PA - V\lA IT "Foe... KQIVI 

6 c.4- - I1Ii'N ~TATI.IS. 
7 17 K.LAC-
8 »Z .J'P Go 
9 IS - WRITE !.Joo/:> 

A /8 -
B 17 KL.Ac... ... FETe H Ih'54LIINP{) IF """HE"R.~S AN E K. ~()L. 

C DA J? CI 

D 2'1 - "'j:eTC.H Ke54LT 
E II!; - l-

1/6 IF IA LOAN COE.J r- bcT DATA GyrE. AN!) se:~!). To FDc.. 
16 ~o b3 OPA. 

1 c.s - J)ATA 1/ 
2 13 1(. ? DIE ~ INC. -PoINTER 
3 00 J) c. (. e-7>E. (. -POIN TE i<.. 
4 e..J., JP "2...0 - 60 SEND NE.XT ra'lrE IF NOT FINIS-HE. '0 
5 IS - wRITE. LOOP 

6 18 - ~I' 

7 1:>3 CPA -SEND Te'KI'<1/IVAL CouNT WMEN FIN/SitED 
8 e..1.j. - Te , .... 

1f2> 0?9 Co!> 'EE.TC.H KE!:l4LT ..)S - bET EKEcuTtON KE'bULT5 ./ SE.T rAIL FL~6 

A 'l~ - lKES4LT I-LA&) 

B IC - ~:I 

C Cq J<T5 <!:- "RE.7u.'i2NS 2..~ J_ PA~S 2=0 "FJ:>.",L 
D 

18 1.;( E <:-D ( 'F()'KNlA'TJ ..)5 - S1>Ec.tFY .... E~D LOAD .J. uO LOAD T/M'C 5 
~F 5'1 - {SPE.C,/F'I) 
~ 0 1(. - , .... 

1 CD ..)5 -M()IIE fle~}) 1.0 ;7U/Ck:.. 0 

2 00 - f'KCC.ALIIORATE.l 

3 Ie. -
4 3A L.1>AD -6er tiE A/::) J)'/?I VE tN~OR MATI oN 
5 oK - HEAl> /DRI \,IE 
6 X'i -
7 50? ~TAD -J)uT H£A"!> 'Di,vE IN'FO IN FoK. MAr rA8L.E: 
8 " - F ~EA"b/])'R.1 'liE (.01-1 #lANb TAaL£ 
9 '1."1- - , 
A CO JS ""'-PO'R Mit, ONE. SICE 
B J;L{. - l(p()K.tvlAr 6 IDE) 
C ,8 - , 
D c.o 7<.TS 20 ~ KETUti<.N IF "FA/ LE D 
E 3A /-DAD - ~ HE.c../< FOR. :Dou8LE :51!>ED 

LA. F 16 - ""-'1110 Slbe:'D ~ o 
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o PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADA ADA INSTA LABEL INSTA MODI FlEA COMMENTS 

16 40 x)( -
1 A7 ORA A ,~ 
2 c.e R.TS :al ~ RETUR.N IF OWE '::>1 OED 

3 2.1 L-DPI HL SET POINTE/<!. TO t+-EA-D DRIVe.. Lo(.ATION 

4 Of> - I+EAD / DRIvE. 

s xx. -
6 7E LDAN (I-lL) f- SET --ro HEA-D I 

7 Fb ORAL 

8 04 - 04-
9 77 'STAN ( HL-) 

A 32- sTAD 

B II - != HEAO/ DRIVE 

C )(')( -
0 CD J'S - Fo~MA-T OTI-IE.R "",IDE 

E 54- - (FoRMAT ~IDE) 
4F IB -
-50 (9 --- RT'S 

1 

2 

3 

15 54 -3E Fo/C!MAT ""'IDE) LDAl C.YLINDEe D (TleA<...~ 0') 
5 0() - 00 Ct-I.L.D. E.B. c...A') 
6 32- sTAD STORE IN CYL.INDER NUM8E.12. LOr..A"OI-J 

7 CA - C.YLIWDE..R(TRAa:) 

8 X)( -
IB 59 C.D 'SIDE. LOOP 05 MOVE HEAD 1"0 C.YI.-IN'DE.IC:. (TI2.Ac..1C ) 

A 19 - <;:,E.E.I:: 

B IC -
C CD J5 FORMAT ONe:. TRA<..\:::.. 

0 72- - (FORMAT leA<:..t:.) 

E IB -
16 5F u> i<.TS z..o ~ (C:ETUe.tJ z... "- 0 Fo/<!.. FAIL 

18 (DO ZI LOPl I4L c 
1 CY7 - C.yt../IVDER (TIC~Ac.t:.) 

2 XY. -
3 7E LDAN (fK) I- INLREME./vT CYLINDER IVUMBEg 

4 34 ItM (I+L) 
5 00 "'OP 
6 ZE LOLl. f- LOOP UNTIL LA?T ?E.c...TD~ 

7 19 0 - # OF- TEA<...lC.t:, 

8 00 NOP 

9 BE LPA M 
A DA- .Jp C\ 

B 59 - SIDE LOOP 

C 16 -
0 AF eL.A<. 

E C.9 - RTG:> f- RETUI<N l.. ~ 1 IF PA'So;, 

bF 

70 

1 

16 72 CD !(FORtv1AT TRAc.J::..' J? I- b-E.rve:.~ATE FoR.MAT DATA TA61-E. 

3 97 - (R)eM TAE')L.E6) 

4 16 -
5 ZI L.DPJ I ... H ... f- PoiNT TO FOf'MAT GOMMMJD TA61-E: 

6 I() - FQeMAT eM!) TAeI-E 

7 )(X -
8 Cb I-D61 I- b LDM MA-tJD BYTE"::> 
9 00 - 0(0 

A CD Jo:, - ?e:.IIID '-OM MA IVD TO EDL 

B ~ - (CoMMAtJD) 

C IC -
IB 70 DB TRAc.t:.... l...OOP IPA - WAIT FOI2. I2.GlM 

c E C4 - M.4,N STATU? 

IB 7F 17 RLAL 
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADR ADR INSTR. LABEL INSTR MODIFIER COMMENTS 

/8 : go !D;Z J'P Co 
1 70 - 'rtRAGK LOD? 

2 /8 - \ 

3 17 ~LAG FX7RAc.T 'RE541.7f:> IF Tf/ERE'!:. AN €. Ri2. 0 i<. 

4 VA JP c., 
5 GIl - E "l.TT(A.c.T 7?~~"'I..T!O 
6 18 - 1/ 

7 IA IvAN (DE) OUTPuT VATA OYTE 
8 D3 O?A 
9 C5 - ])A,A 1/ 
A 13 ICP bE <:::'-1 NC- -PoINTeR 
B 00 ])(G ':::-bE c.. T->()INTE72. 

C C.;Z J? 2.0 Loo? UNTIL ALL C H A iZ.q C IE 72 S A12.E SeNT 
D 70 - "'jk PrC-1( '-DO? 
E /13 - , 

8 F »3 O'PA SEN D IE 1<. 1VI11V17 L CouNT 

~o Cd - Te. / 

I~ q 1 Lb exrR.PrcT (ESI-Il.i JS £)(n~Ac..T "RESuLtS 

2 1.2.- -- '(PEoStu. T J- l. A Go) .:5rO'i2E 1,v 7(£ S~ LT TABLe 

3 Ie - It 
4 cq 7<TS 4::-KETt-t "K.NS 2 - IrA S s 2=-0 7=A/t_ 
5 

6 

,8 Cj 7 ~I FoRM 114 8LE S) L7::>?!.. !-IL GAc..7 HE A!:> DRI v£. IN1=O (LEAVE: Ji£AD J,I, ) 

8 o~ - J.+E Ab 1l)1~.1 vE 
9 XX - (1-1 L /),£ f3c A) 
A 7£ ~.bAN ( J.+L) 
B E(P ANA1. - /V14'='K (JUT 7)~\ yf /Nr::O 
C 04- - 04-
D OF R'RA J)u I )-lEA]) .It' IN t3 I3IT 0 
E OF 'KKA 

If) qF t/7 Lb8 A / 

IB AO 2.3 IGP I+L r: bET C.YL.IN!)Ee # PUr IN c.. o 
1 4E LDc...rJ (I+L) 

2 2.A LDPD I+L ~ PoiNT TO -:-TAgT O~ FogMAT DATA TABL.E. 

3 Ie. - TRA BUF 

4 )()(. -
5 II LDPI DE Po/tvT 10 ""TART SEc. TDIZ- -rA-BL.E 

6 DO - ~E'.:rDg -r ABL.E 

7 IB -
IB A8 71 TA-BLE LOOP ?,LN (I+L) ~ PuT c. YL.ltvDEE' # (c.) I~ TAf3LE 

9 .2.3 Ic..P \-i-L E:- I~c.. POINTEg 

A 70 OSTBN (I-I-L) ~ PUT He.At> 'd- (1--1) /W TA8LE 

B Z3 IC.P I4-L ~ INc.. POINTEe. 

C IA LDAN (DE) ~LoAD SEc.-TDg, /\IUMBEI<.. 

D 77 STAN (I-H ... ) ~PuT ~TDg, :I:i- (e) I/J TA13LE 

E :2.-3 Ic..P I+L '=--'IVc.. PoINTE.e. 

A F 3A LDAD t- PUT ByTES PER SE.crotc:. <.oDE ("') IIV TABLE. 

BO Oc.. - N 
1 XX -
2 77 <STAN (I+L) 

3 Z3 Ic..p I4L ~ IWe. PoIWTEg 

4 13 IGP DE 
5 304 LDAD - LOOP UNTIL ,ABLE I":. FltJISHED 

6 OD - EDT LOAD P. WITH L..A-sT -:-E.c.-ro~ ::t± 

7 )(X -
8 Clo ADAI ADD SEc..TOIC ,ABL-E ADDI':.ESS 10 -:-ECTOR:. it TD 

9 IX) - "'ECTOIi!- TABLE EreT L.A-;,T L.OLATlO'" II" 'IA!'3LE. e.y ADDltJEr 

A CO NOP 1=1 R..sT ADDeESS OF SE:c.me. ~Bt-E TO L.A!:.T ~ 

B Be CPA E ~ ('OMPAe.E .A WITH ,41>1>~e:.SS IN E. 

C D:2. JP co I- I-COP UWTIL .A = E 
D AB - -rABL.E LOOP 

E 18 - ~l 
15 BF 2A LDFD H-L r FaiNT TO ",TAR:T OF FoeMAT bATA TABLE o 
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o PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM 

HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 

INSTA LABEL INSTR. MODIFIER COMMENTS ADR ADA 

IE'> CO Ie. - TRA- BUF 

1 Xy. -
2 Ee )(LP DE, I-IL 

3 -3A LDAD PUT 1:1 OF SEc..TOes, TlME.S 4 IN C ~E.&-I~T·E.e.. 

4 OD - E.OT <;:'E.T A WITH LAST :,E.C.-IOe. ti. 

5 X)( -
6 B7 CLL MULTlPLY Po TIME...; 4 
7 17 RLA-c.. 

8 67 LLL 

9 17 RLAc 

A 4F LDc A ~PlJT NUMBEJ2.. IN' e. eE.&ISTE.g. 

B L~ --- RT'? 

c 
0 

E 

C.F 

IE'> Do 01 '::>EC.TOe TAeL-E 1 

1 02 2 TI-IE. 6>E.c..TDI2. TABLE. WILL I3E.. U~E.D IN 

2 03 '3 SE.61uE:.NnAL O~DE.e IF- ~E.C.TOe. ~\(E.WIIJ&-

3 04- 4 IS DeSI eeD U:'E.12. CAN eE.A-ef2AfJb-E. De. DEe 

4 05 5 of SEc:Toe'=> 01/ DI St:.. 

5 Cb 10 

6 07 7 

7 0£3 [5 

8 09 9 
9 OA A 

A OB B 

B OC C. 

C OD D 

D OE F 

E OF F 
IB D F 10 10 

IB EO II " 
1 12- 12 

2 1'7 1-3 

3 14- 14 

4 15 15 
5 Ib 110 

6 17 17 
7 16 IB 

8 19 1"'1 

9 IA IA 
A 

B 

C 

D 

E 

E F 

F 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

15 F F o 
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Operating Software 

PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 

INSTR. LABEL INSTR. MODIFIER COMMENTS ADR ADR 

Ie. 00 2..1 I (/<'E..C.A-LII3~A-T~) LOPT I+L PoiNT TO 14E4D DRIVE :Ii (\-I, L, B. A) 

1 DB - I4E4D / DlZ.lvE 

2 X'f. -
3 7E LDA-N If+L) - SET "TO ++EAD 0 

4 E.b ArvAL 

5 03 - ~ 

6 77 STP,tJ (HI..) 

7 Z-B D<....P KL ~ POINT TO C.OMMAIVD TABLE 

8 .310 LOMI (14 Ll PlAT RECAI.. c..oDE. I'" TA61..E 

9 07 - 07 

A Cb LDBI SET B Foe. Z- BYTES 

B 02- - 02.. 

C Q> -.J<;, SE."'D WMMAI.JD 

D ~ - ( C.OMr.4A-tJ D) 

E IC -
OF c.o J~ \iliA-I, t=-oe c..oMPLEnoN 

f 0 (.5 - (WAIT Foe. INT) 

1 IC -
2 cD JS ErE.r ""TATUS 

3 37 - i(5ell/?E 11IIff!. S,A'TUS} I 

4 Ie. -
5 (.9 ---- RT'? 
6 

7 

8 

Ie. I 9 2-1 (<:>E..Et::-) LOPI I+L MovE f4EAD TD peopE.~ PO'S tnD'-.J (\of, L, B.,4') 
A 07 - MA-Illf WMtv1A-NP $E.T POlwTE.1C "TO c..ot-lMA-tJD TABLE. 

B X>' - TABL..E. 

C ~ LDtv1l (.h_) Pu, c..oMMAr-JD 'N TABL..E 

D OF - 01= 

E Db LOEH <.:>E' NUMeE..R ~ BITE'? 

Ie. ( F 03 - 03 
Ie. 2.0 ("D J<;, SEW!> C-OMM4ND TO FDC 

o 
1 ~:>5' - ( COMMAND) 

2 IC -
3 CD J0 "- WAIT Fol'! IN'TEl2euPT 

4 CS - (WAIT IrvTe..) CFDC. INTEI2I2UPT-:, WHE.N ~E.tc. IS F'IVI~IfED) 

5 Ie. -
6 CD -.JS '- TEI2M INATE. SEEO"- <"Or.4fV1AND 

7 37 - SENSE IWTI! ""TATl.I5 

8 Ie -
9 CO --- 12.T? Z.O (:- feETUe"'; IF FAIL.. Z. '" 0 

A '3A LDAD r \...OAD STATU,? 

B 00 - STA'Tl.AS /2EG- 0 I 
C XY- - 11 
D 2-1" C-fVlA ~ COMPL/MEIVT FLA6-'S> 

E Eb ANAl F C.f+EC.1C:. SEE. tc. ..... ""LAEr 

ZF 20 - 2-0 I 
30 c.e R.TS Z,I ~ ~ETUIi!'" z'''-I Fell<!. PAS'? 

1 3E L(),41 

2 01 - 01 

3 C9 --- I2:f75 ~ ~ETue'" z,:.O FO/c' FAIL 

4 

5 

6 

Ie.. 37 ZI !>E~e:. .W'T'/ie- ,=>Ttmb L.Dpr I-IL fbi NT TO COMMAND TA6LE. (I+.L. B.A> 
8 07 - M41W WMMAN.D 

9 XY- - TA-SLE 

A 3fo LDM! (ilL) - PU'- c..oDE. IIV 'A6L..E 

B of> - OS 

C 00 LD6r SET' B I"oe:. I Bvre. 
D 01 - 01 

E CD ..)5 Sewl:> c.CMtvlAND 

Ie.... :3 F 05 - (G.oMM4-ND) o 
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PRO·LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADR ADR INSTR. LABEL INSTR MODIFIER COMMENTS 

Ie.. 40 Ie. -
1 e..D .JS &ET iCESULTS .. SEc.TO~ (.L-E:Ae... F,AI L- FLAG-

2 92- - ( RE-:'UL-T FLAG-) 

3 Ie. -
4 (9 --- RT? 

5 

6 

7 

Ie 48 2-1 ~E ceiVe. "'TA"Tlh LDPI H.L PoIWT TO W~MAIVD TABLE. lH.L. B.A'> 
9 07 - MAl'" (..OMMMD 

A )(.)(. - TA13LE 

B 3Ic> LDMI (-I4-L) PUT seNSE De,vE ~TATUS c..oI>E ,IV TABLE. 

C 04- - 04 
0 00 LDBI :5EN'I> C.OMMA/VD 

E 02- - 02-

4F (.D ~S 

'50 1:;>5 - ( (.OMMA-IVO) &ET RESUL-T 

1 Ie -
2 GO J'S 
3 AI - (IC.ESU L-T) 

4 Ie -
5 (.9 --- 12:,S 

6 

7 

8 

Ie.. 59 21 (-;'PE-C.IFY) LDP I +tL PO'NT TO ~PEc..IFY TABLE (14.'-. B.A) 

A 110 - ~IFY C.OfoII"1AND 

B X"f. - T.A6L-E 

C ~ LOBI SET B FoR. 3- e.yTES 

0 0-:' - 0'5 

E c...D JS I- SE.ND ~PE.C.IFY 6YTE.S 

Ie.. 5F b5 - (c..OMMAND) 

Ie.. (00 Ie.. -c 
1 e9 --- RTS 

2 

3 

4 

Ie.. 05 DB (c...C»1MAtVD) IPA Gs-ET STATUS INr=O (H-. L. 6. A) 
6 C4 - MAIN GTATUo REG-

7 E0 ANAl RETUiCN' WITH- z..::-O IF BU<SY 

8 10 - 10 

9 Cz. JP "2.0 

A BA - E.e~e c... 
B Ie -
C F3 DIN ~ DISAe.LE. INTE.eeUPT 

Ie. 00 3E NOT YET LDAI DELA)' 

E 10 - 10 

\oF -3D &. Dc.A 

70 cz. JP 2.0 

1 bF - & 
2 Ie -
3 DB lPA f- G,e.T STATl.A6 INI=-O 

4 c.4- - MAIN "STATU'S eE:&-
5 17 eAL(... - WAIT" Fo2.. /IIOT 6USY 

6 D2.. JP co 
7 bD - !>JOt Ye.t 

8 Ie.. -
9 17 ~LAc.. - RE.TUelll WITH l..Ai2.i2.Y '?E.T IF RE:AD (r::oc. .... ~p) 
A DA JP (..1 

B BA - EI2..i2.0/L c.. 
C Ie. -
0 7E LDAtV ~L- - SErVl> 6YTE 

E D3 opA 
Ie 7F C-5 - D,4-TA '/ o 
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE INSTR. LABEL INSTR MODIFIER COMMENTS ADR ADR 

Ie.. 50 23 Ie..p H-L ~ INe..e:EME/VT POIIv'TER.. 

1 CI5 Dc..B ~ Lo:JP UNTIL ALL c..HA~ Ac...-TEES SE/VT 

2 c.z. .jP z..O 
3 (:,D - NO! YET 

4 Ie -
5 00 NOP ~ ENA6LE INTEge U PT (OPTIONAL) 

6 00 NOP 

7 00 NDP 

8 /J.F CLA-c.... t- I<E.Tu~1\J l. ~ I IF- PA-S? 

9 c.'1 e.T~ 

Ie. BA co Eeeoe c.... NOP (A) 

B 3E LDAI r RE-Tuel\J L"-O IF FAIL 

e 01 - 01 

0 A7 oRA A ! 
E C9 --- IC.T"S 

BF 
90 

1 

1(, 9 2 c.c !(~E-SULT ~LAEr) JS (,.s.. I2'ESUL-i":> (H.L. 6. A') 
3 AI - ( K:E:.SUL.T) 

4 IC - v 
5 CO RTS 'Z.."'o 
6 3A LDAD CI-!Ee..K ERROR 

7 00 - STATUS RE:&- 0 

8 X.X -
9 Eb ANAl 

A DO - DO 

B C8 RTS ~l RETURN IF PAS? ,4<.c..:. 0 i!.=-I 

e 3E. LDAI 
D 01 - 01 

E C9 --- RT5 RETURN IF FAIL Ac:.c..~1 ~~O 

IC- 9F 

Ie. A 0 o 
Ie. A 1 2.1 (RESULT) LDPD ~L INPUT FOINTE.e. (!-I,L.B.A,) 

2 00 - 1O?E-:'ULT aAFFE-l'!. 

3 X~ -
4 OE LDC.I <':>E.T c..OUW'-- TD z..Eeo 

5 00 - 00 

IC A 6 3E MOI2.E. LDAr DELAY 

7 10 - 10 

Ie.. A 8 3» .6 DcA 

9 (2- JP 2.0 

A Ae - Ll 
B Ie. -

Ie. Ae D8 NOT 12.EADy IPA IWPUT ~TA'TUS 

0 C4 - MA-ItJ STATU"> ~ 

E 47 LDe. A 
A F E.b ANA I. RETueN I~ "'OT BUSy WITH- CAe.~y CLe-AIi: 

Bo /0 - 10 (FIWISHED) A=-O -z'::. I 
1 CB RT? ZI 

2 78 LC>A 6 WAIT FOR. eQM 

3 17 12. LAC 

4 D2.. JP CO 
5 f\L - IVOT e.EADY 

6 Ie.. -
7 17 !aLAe.. Ju~P IF ~AD 

8 Dz... JP CO 

9 BA - E.Je.EO~ e... 

A IC -
B 00 NOP 12E.""'u~t.J WITH (AeeY -SET II=- We-ITE (Ee.go~) 

e co NOP 
Ie... 60 00 RC> DATA IPA INPUT ~TATU~ SYTE 

E (,5 - DATA 

Ie.. BF 77 STAN (H-L) ~ PuT ~'TA'U~ ltV Re.~ULT TABLE.. o 
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM o HEXADECIMAL MNEMONIC TITLE DATE 
PAGE LINE 
ADA ADR INSTR LABEL INSTR. MODIFIER COMMENTS 

Ie.... co 2.? Ic..P HL- ~ INc.eEMENT POINTE.E'. 

1 DC. ICc. ~ IWc....R-E.MENT (OJtJT 

2 C:3 JP UtV ~ <:ro GrET tJE)(T ByTE 

3 .Ab - MORE 
4 IC --- - J., 
5 

6 I- J:I\IPUT INTEegUPT STATE 

7 

lC- La DB (WAIT INT) IPA c..HEc...t::. ]NTE.eeUPT BIT LA) 

9 Clo - (.(0 

A E0 P."';P.l I- WAIT FOt:: INTEeeuPT 

B eo - 50 
C CA JP 2..1 
D CE> - (WA-IT IN!) 

E Ie. -
CF C~ --- R."i? 

Do 

1 

2 

3 

4 

5 

6 

7 

a 
9 

A 

B 

C 

D 

E 

IC- DF 

Ie EO 
1 

2 

3 

4 

5 

6 

7 

a 
9 

A 

B 

C 

D 

E 

EF 

F 0 

1 

2 

3 

4 

5 

6 

7 

a 
9 

A 

B 

C 

D 

E 

IC- FF o 
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REFERENCE ORA WINGS 

SECTION 5 
Maintenance 

The schematic (Fig. 5-1) and assembly drawing (Fig. 5-2) in the following pages are included in this manual 
FOR REFERENCE USE ONLY. They may differ in some respects from the card and documentation that the 
user receives from Pro-Log. 
The schematic and the assembly drawing shipped by Pro-Log with the card are those from which the card was 
man ufactu red. 
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0'1 
I 

I\) 

." 
cS' 
c ... 
CD 
U1 
I 

-A 

~ 
(,,) 
C» ..... 
en n 
:::r 
CD 
3 
m -~. 

A 

o 

lORQ" 

BUS BUFFER 

W3 -:-

~INTRQ. 

a?=J lei 1 ~-;'~~'23 
~ Ig:I~:' 

OUTPUT PORT INPUT PORT 

RD I WR I PORT la~'WI~ I FUI\1CTIOO 

£Qf... 

REFERENCE ONLY 

o 

NOTES: Ut0LE&5 OTHERWISE SPEC.IFIED. 
I. ALL RESISTOR PACKS TO BE I.OK OHM::',.I W.5~ •. 

& CARD IS SHIPPED IN 8 IM::H STANDARD D15~ TII<IIN6 
CONFIGURATIDN. NUNI&ER'i. 110 PARENTHESE.S ARE 
FOR 'S-V. IMC" Mlt0IFLDPDY TIMING. 

& STANDARD PORT ADDRE~S IJII\PPIIJ(, IS C4-(1. 
4. AL L RESISTORS ARE IN OHM5. f 14 W. 1 r •. 

READ DATA 'O.EPARATOR 

P/L 108340 
A55Y 108339 
CCD I0833B 

REVISIONS 

A IiMITIAL RELE"SE PER PO)" 1(,84 

JI FDD'& 

7407 
~ 

~FAULT~ 

(\5 o-kfl~ ALT 110 
~ +sv(srEPPER 0) 

l>g:: • wmD &10£ SELECT 

TES.T~\NUSE" 

L LOAD*_ .. A~.A QiZIL) HEAO LO~{:)" 

c.....;;1IfV-.--+5V 

I~~RE"DY" 

'-';;..;---+ 5v 

~ DRIVE SElLC!2*1 B 

~DRIVE;El.ECT3' 

~WRITEDATA" 

... ~ WRITE GATE. .. 

I .~:.: +5V 

74LS240 .7 ~ WRITE PROTEen r~~' ~'~' 
~. 141 ~ R~AD DATA '* 

UI'l. EI2o--------Q!ZID {ffE.~tE~AJ 
EII~ SEP. C.LOCK * 
~~~~~R3) IA 

o 

s:: 
D> 
::J 

<D 
::J 
D> 
::J 
o 
CD 



CJ'1 
I 

eN 

o 

." 
eS' 
c: 
~ 

CD 
CII 
I 

~ 
..... 
W 
CD ..... 
» en en 
CD 
3 
C" 

~ 

,--~@J", 
DETAIL A 

~ 
4 PLACE3 
5[[ DUAIL A 

-~ = 

"vvvvvvvv I fa" C5\Ql~ 
~IOI~ 
~/QI 

~
• U9' 

/ 

C12~ 

~~ 

~ [:~.;.;: ::J 

~ 
C., 7 ..... 113. 

II U5 • C9 f5I 
, 7OLS'S' • 101 \Ql ~ \Ql ~ I@Cl ,..1Q01 
Rl~ o--[!D-o Cl ~ 

Cl0 en ~ C17 

.. U6 ~ ~.. UIO 19 "U14 [~~~~] [~~~~] [7~~.] 

~ 
2~ 

c 

41. 

~ [: ~';7; : : :J ~~ :~ 
C20 ~OE1l 

~ [:~~:::J ~~r 
Rl0~ 00 

raI~ 
/QI~ 

i:ii&:lQ~ 

~ f~f~] 1 7407 1 

R13~ 

C23 gggg~§ 
~~ 
~ 

00 
00 
00 
00 
00 
00 
00 

i 
g~ 
00 

=!::! 00 .... '*' 
00 

~ 
g~ 
OElS 

~~ gg 
000 2 

REFERENCE ONLY 

5d 

o 

INITIAL RELEASE. 
PER peN It 1(084 

NOT[S . UNLESS OTHERWISE SPECIFIeD. 

I. REF. DE,IGNATIONS ARE FOR LOCATING PURPOSES ONLY 
AND MAY NOT APPEAR ON ACTUAL PART. 

& DENOTES PIN I OF IC SOCKE TS . 

&. IDENTIFY WITH CCD RE.V LE.TTE.R USING RUBBER ST"MP. 

4. BOARD TO CONFORM WITH ASSEMBLY 5TAl\D~RDS A>l004. 

26IB.OMHl. :YI 

20 IIN5BI8 I CRI 

"" 5 IIOB'I41 

CCD IOB338 
SCHEMATIC 108,43 
PARTS LIST 108,40 

v:#. <;h,/i'l s:: 
S» 
::J -(1) 

::J 
S» 
::J 
o 
(1) 



Maintenance 

Return for Repair Procedures 

Domestic Customers: 

1. Call our factory direct at (408) 372-4593, and ask for CUSTOMER SERVICE. 

2. Explain the problem and we may be able to solve it on the phone. If not, we will give you a Customer Return 
Order (CRO) number. 

3. Please be sure to enclose a packing slip with CRO number, serial number of the equipment, if applicable, 
reason for return, and the name and telephone number of the person we should contact (preferably the 
user), if we have any further questions. 

4. Package the equipment in a solid cardboard box secured with packing material. 

CAUTION: Loose MOS integrated circuits, or any product containing CMOS integrated circuits, must be 
protected from electrostatic discharge during shipment. Use conductive foam pads or conductive plastic 
bags, and never place MOS or CMOS circuitry in contact with Styrofoam materials. 

5. Ship prepaid and insured to: 

Pro-Log Corporation 
2411 Garden Rd., 
Monterey, Calif. 93940 

Reference CRO # ____ _ 

International Customers: 

Equipment repair is handled by your local Pro-Log Distributor. If you need to contact Pro-Log, the factory can 
be reached at any time by TWX at 910-360-7082. 

Limited Warranty: 

Limited Warranty: Seller warrants that the articles furnished hereunder are free from defects in material and 
workmanship and perform to applicable, published Pro-Log specifications forone yearfrom date of shipment. 
This warranty is in lieu of any other warranty expressed or implied. In no event will Seller be liable for special or 
consequential damages as a result of any alleged breach of this warranty provision. The liability of Seller here
under shall be limited to replacing or r.epairing, at its option, any defective units which are returned F.O.B. Seller's 
plant. Equipment or parts which have been subjectto abuse, misuse, accident, alteration, neglect, unauthorized 
repair or installation are not covered by warranty. Seller shall have the right of final determination as to the 
existence and cause of defect. As to items repaired or replaced, the warranty shall continue in effect for the 
remainder of the warranty period, orfor ninety (90) days following date of shipment by Seller orthe repaired or 
replaced part whichever period is longer. No liability is assumed for expendable items such as lamps and fuses. 
No warranty is made with respect to custom equipment or products produced to Buyer's specifications except 
as specifically stated in writing by Seller and contained in the contract. 
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INTRODUCTION 

APPENDIX A 
Quick Reference 

This appendix is a compilation of tables and figures which appear elsewhere in the manual. They are presented 
here for quick access to information you will need to refer to frequently. These figures can also be found at the 
page number included at the end of the title of each figure, along with additional information. 
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Appendix A 

Standard 
Port Name Port Input Description 

Address Output 
o 

Main Status Port C4 Input Acesses Main Status Register in FDC chip. 

Terminate Port C4 Output Output to this port causes the Terminal Count pin 
on the FDC chip to be strobed. Data written out is 
inconsequential, just the act of writing out to this 
port generates a 400ns. pulse to the pin. 

Read Data Port C5 Input During read operations, this port is used to read 
data out of the FDC. During the Result Phase of a 
command, this port is used to read the Result 
bytes out of the FDC. 

Write Data Port C5 Output During the Command Phase of a command, this 
port is used to write the Command bytes to the 
FDC. During write operations, this port is used to 
write data to the FDC. 

Interrupt Status C6 Input Bit 7 of this port is used to read the interrupt 
output of the FDC chip. When the bit is set to 1, 
the interrupt is active. The other bits are spares. 

Interrupt Mask Port C6 Output Bit 7 of this port is used to control the interrupt o 
mask. The interrupt is masked after power-up or 
reset. To Enable the interrupt, set the bit to a one. 
The mask does not affect the Interrupt Status 
port's ability to monitor the interrupt output pin of 
the FDC. The other bits are spares. 

C7 Input Invalid 

C7 Output Invalid 

Figure A-1. 7387 Table of 1/0 Ports (pg. 3-4). 
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o BIT 0 1 2 3 4 5 6 7 

FDD 0 FDD 2 FDD 2 FDD 3 FDC EXECUTION DATA REQUEST 
NAME BUSY BUSY BUSY BUSY MODE INPUT/ FOR 

OUTPUT MASTER 

BIT NAME DESCRIPTION 

0 FDD 0 BUSY Bit set means Disk Drive 0 is in the Seek mode. The FOC cannot 
accept a Read or Write Command while this bit is set. 

1 FDD 1 BUSY Bit set means Disk Drive 1 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

2 FDD 2 BUSY Bit set means Disk Drive 2 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

3 FDD 3 BUSY Bit set means Disk Drive 2 is in the Seek mode. The FDC cannot 
accept a Read or Write Command while this bit is set. 

4 FDC BUSY Bit set means a Read or Write Command is in process. FDC 
cannot accept any other command. 

S EXECUTION MODE Bit set means FDC is in the Execution Phase of a command. 

6 DATA INPUT/OUTPUT Bit set means data transfer should be from Read Data Port to 
processor. Bit reset means data transfer should be from proces-
sor to Write Data Port. 

7 REQUEST FOR MASTER I ndicates the FDC is ready for a data transfer between the Read or 
Write Data Ports and the processor. 

Figure A-2. 7387 FDC Main Status Register ( pg. 3-9 ). 
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A-4 

PHASE 

Command 

Execution 

Result 

Command 

Execution 

Result 

Command 

Execution 

Result 

Command 

Execution 

Result 

DATA BUS 

READ DATA 

MT MF SK 0 a a 
x x x x X HD US1 usa 

Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Status Register a 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

READ DELETED DATA 

MT MF SK a 
x x x X 

Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 

1 1 0 a 
x HD US1 usa 

# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

WRITE DATA 

MT MF a a 
x x x X 

Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 

a 1 0 

X HD US1 usa 

# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

WRITE DELETED DATA 

MT MF a 
x x X 

Track # 
Head # 
Sector # 

a 1 a 0 1 

X X HD US1 usa 

Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Status Register 0 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

PHASE 

Command 

Execution 

Result 

Command 

Execution 

DATA BUS 

READ A TRACK 

a MF SK a a a 1 a 
x x x x X HD US1 usa 

Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
# of Data Bytes to be Transferred 

Status Register a 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

READ 10 

a MF a 
x x x 

a 
x 

1 a 1 a 
x HD US1 usa 

Result Status Register a 
Status Register 1 
Status Register 2 
Track # 

Command 

Execution 

Result 

Command 

Execution 

Result 

Head # 
Sector # 
Bytes/Sector Code 

FORMAT A TRACK 

a MF a 
x x x 

a 1 a 1 

x X HD US1 usa 
Bytes/Sector Code 
Sectors/Track 
Length of Gap 
Filler Data Byte 

Status Register a 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

SCAN EQUAL 

MT MF SK 1 

X X X X 
Track # 
Head # 
Sector # 
Bytes/Sector Code 
# of Last Sector 
Length of Gap 3 
Sectors/Step 

Status Register a 
Status Register 1 
Status Register 2 
Track # 
Head # 
Sector # 
Bytes/Sector Code 

a a a 1 

x HD US1 usa 

o 

o 

o 
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DATA BUS DATA BUS 

0 
PHASE 0 7 06 0 5 0 4 0 3 O2 0, Do PHASE 0 7 0 6 0 5 0 4 0 3 O2 0, Do 

SCAN LOW OR EQUAL RECALIBRATE 

Command MT MF SK 1 1 a a 1 Command a a a a a 1 1 

X X X X X HD US1 usa x x x x x a US1USa 

Track # Execution 
Head # 
Sector # SENSE INTERRUPT STATUS 
Bytes/Sector Code 

Command a a a a a a a # of Last Sector 
Length of Gap 3 Result Status Register a 
Sectors/Step Track # 

Execution SPECIFY 
Result Status Register a 

Command a a a a a a Status Register 1 
Status Register 2 Step Rate Time/Head Unload Time 
Track # Head Load Time/DMA or non-DMA 
Head # Mode 
Sector # 
B~tes/Sector Code SENSE DRIVE STATUS 

SCAN HIGH OR EQUAL Command a a a a a 1 a a 

Command MT MF SK 1 a 1 x X x x X HD US1 usa 

x x x x X HD US1 usa Result Status Register 3 

Track # SEEK 
Head # 

Command a a a a 1 1 1 1 Sector # 
Bytes/Sector Code X X X X X HD US1 usa 
# of Last Sector Track # 
Length of Gap 3 Execution 
# of Data Bytes to be Transferred 

Execution INVALID 

Result Status Register a Command -Invalid Codes-
Status Register 1 Result Status Register a 
Status Register 2 
Track # 

0 
Head # 
Sector # 
Bytes/Sector Code 

Figure A-3. 7387 FOC Instruction Set ( pg. 3-7 ). 
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Appendix A 

NAME DESCRIPTION 

MT If MT is set, a double-sided operation is to be performed. After finishing a 
o 

Read or Write operation on Side 0, the FDC will automatically start 
searching for Sector 1 on Side 1. 

MF Selects FM or MFM mode. On 7387 it should always be reset, indicating 
FM mode. 

SK If SK is set, sectors with Deleted Data Address Masks will be skipped, 
otherwise the command will terminate. 

HD If reset selects side O. If set selects side 1. 

US1, usa A two-bit binary number indicating the drive to be selected. 

TRACK # Binary number of track to be accessed. Must match the track number in 
the 10 field of the sector to be accessed. As a Result byte, it may be 
incremented from the number given in the command. For the Read 10 
command, it is the track number read from the 10 field of the first sector 
encountered. 

HEAD # Number of side to be accessed, 0 or 1. Must match head number in 10 field 
of the sector to be accessed. As a Result byte, its least significant bit may 
be complemented from the number in the command. 

SECTOR # Numberof sectorto be accessed. Must match sector number in 10 field of 
sector to be accessed. As a Result byte, it reflects the FDC internal sector 
counter. Forthe READ 10 command, it is the sector number read from the 
10 field of the first sector encountered. o 

BYTES/SECTOR CODE Code indicating the numberof bytes per sector. Must match Bytes/Sector 
Code in 10 field of sector to be accessed. However,if you will not be 
reading all the data from the sector the Bytes/Sector Code should be 00. 
The last command byte, "# of Data Bytes to be Transferred," then defines 
the number of bytes transferred. Refer to Fig. A-9 for the proper code. 

# OF LAST SECTOR The command will end after the sector with this number has been 
operated on. The number is a binary number. If you are performing a 
double-sided operation, the sectors operated on will start with the 
starting sector you specify, read through the sector on side 0 that equals 
the # of Last Sector, then start reading side 1 at sector 1, and finish when it 
reads the sector on side 1 equal to the # of Last Sector. 

LENGTH OF GAP 3 A binary number specifying the length of Gap 3, which in the IBM 3740 
format, is the gap between the end of one sector and the beginning ofthe 
next. See Fig. A-g. 

FILLER DATA BYTE When formatting a track, the entire data field of each sector will be filled 
with this data byte. 

SECTOR/STEP During Scan commands, if this byte = 0 consecutive sectors are scanned. 
If = 1 every other sector is scanned. Scan commands should only be used 
on one sector per command, so this byte has no real meaning. It is 
suggested it be set = o. 

SECTOR/TRACK A binary number specifying the number of sectors to be placed on a track 
during the Format a Track command. o 
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o NAME DESCRIPTION 

STEP RATE TIME The most significant 4 bits ofthis byte specify the time delay between step 
pulses issued to the stepper motor during Seek or Recalibrate com-
mands. The time may vary from 1 to 16ms. in 1 ms. increments. F = 1 ms., 
o = 16ms. 

HEAD UNLOAD TIME The least significant 4 bits of this byte specify the length of time the head 
will remain loaded on the disk after the Execution Phase of an operation 
has been completed. The time may vary from 16 to 240ms. in 16ms. 
increments. 1=16ms., F=240ms. 

HEAD LOAD TIME The most significant 7 bits of this byte specify the head settling time. This 
is the time between the head load signal being issued and the FOe 
beginning the operation. The. time may vary from 2 to 254ms. in 2ms. 
increments. 01=2ms., 7F=254ms. 

DMA OR NON-DMA MODE The least significant bit of the byte selects the OMA or Non-OMA mode of 
operation. On the 7387 this bit should always be set to a 1, indicating the 
Non-DMA mode. 

Figure A-4. 7387 Command and Result Bytes (pg. 3-11). 
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BIT 

NAME 

DRIVE 

A-a 

5 

SEEK 
END 

3 

NOT 
READY 

1 ANDO 

DRIVE 

A two-bit binary number indicating the disk drive that the other 
status flags pertain to. 

Figure A-S. 7387 Status Register 0 (pg. 3-12). 
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o 
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o BIT 

NAME 

2 

o 
o 

o 

SECTOR NOT FOUND 

MISSING ADDRESS MARK 

2 

SECTOR 
NOT 

FOUND 

Appendix A 

o 

MISSING 
ADDRESS 

MARK 

If the FOe cannot find a sector it is looking for after it has 
encountered the index hole twice, it sets this flag. For the Read a 
Track command: If during the course of the command the 
specified sector was not found, this flag will be set. For the Read 
10 com mand: If the FOe can not read an 10 Field without an error, 
it sets this flag. 

If the FOe cannot find an 10 Address Mark after encountering the 
index hole twice, or if it cannot find a Data Address Mark or 
Deleted Data Address Mark for the sector it is trying to operate on, 
this flag is set. 

Figure A-6. 7387 Status Register 1 (pg. 3-13). 
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BIT 

NAME 

A-10 

MISSING DATA FIELD 
ADDRESS MARK 

2 

SCAN 
MISS 

o 
MISSING 

DATA FIELD 
ADDRESS MARK 

If the FOG cannot find the Data Address Mark or Deleted Data 
Address Mark, this flag is set. 

Figure A-7. 7387 Status Register 2 (pg. 3-14). 
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BIT 

NAME 

BYTES/ 
SECTOR 

128 
256 
512 

1024 
2048 
4096 

128 
128 
256 
512 

1024 
2048 

6 

WRITE 
PROTECTED 

Figure A-8. 7387 Status Register 3 (pg. 3-15). 

BYTES/ SECTORS/ LENGTH 1 

SECTOR TRACK OF GAP 3 
CODE R/W 

8" DISKS 

00 26 07 
01 15 OE 
02 8 18 
03 4 47 
04 2 C8 
05 1 C8 

51/4" DISKS 

00 18 07 
00 16 10 
01 8 18 
02 4 46 
03 2 C8 
04 1 C8 

1 Suggested Hex values for Gap Length 3 for commands other than Format. 
2 Suggested Hex values for Gap Length 3 for Format command. 

Appendix A 

LENGTH 2 

OF GAP 3 
FORMAT 

18 
2A 
3A 
8A 
FF 
FF 

09 
19 
30 
87 
FF 
FF 

Figure A-9. 7387 Bytes/Sector Code and Gap Length 3 Values (3 -15') 
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Entry Entry Previously Run 
Subroutine Address Requirements Subroutines Comments o 

Set 8" 1AOO - - Sets Head Load ti me and other variables for 8" 
Shugart or equivalent disk drive. This or Set 5" 
must be used once after reset. 

Set 5" 1A06 - - Sets Head Load time and other variables for 
51/4" Shugart or equivalent disk drive. This or 
Set 8" must be used once after reset. 

Recalibrate 1COO - Set 8" or Set 5" Sets the head over Track 0, and sets the FDC 
Set Drive track counter to O. This must be done once for 

each disk drive after reset. 

Set Trans 1A63 Starting Buffer - Defines the starting address of the RAM area 
Buf Address in you will use for transferring data to and from 

Reg. Pair BC. the disk. 

Set Drive 1A6C Drive Number in Reg. C - Selects the drive to be accessed. 

Set Track 1A88 Track Number in Reg. C Set Drive Selects the track to be accessed. 

Set Sector 1ACO Sector number in Reg. C - Selects the sector to be accessed. 

Format 1B2E - Set Trans Buf, Formats the entire disk, both sides if double-
Set Drive sided, in the IBM 3740 format. Data byte 

written into data fields is E5. 

Write Sector 1BOO - Set Trans Buf, Writes a sector of data from the transfer buffer 
Set Drive, Set to the disk. Buffer address, drive, track, and 

Track, Set Sector sector must be preselected. o 
Read Sector 1ACF - Set Trans Buf, Reads a sector of data to the transfer buffer in 

Set Drive, Set RAM from the disk. Buffer address, drive, 
Track, Set Sector track, and sector must be preselected. 

Figure A-10. 7387 Main Subroutines (pg. 4-2). 
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Command # of # of 
COMMAND Code Command Data 

(BO-B4) Bytes Bytes 

READ 
DATA 06 9 BxS 

READ 
DELETED OC 9 BxS 

DATA 

WRITE 
DATA 05 9 BxS 

WRITE 
DELETED 09 9 BxS 

DATA 

READ A 
TRACK 02 9 BxS 

READID OA 2 0 

FORMAT 
A TRACK 00 6 4xS 

SCAN 
EQUAL 11 9 B 

SCAN 
LOW OR 19 9 B 
EQUAL 

SCAN 
HIGH OR 10 9 B 
EQUAL 

RECALIBRATE 07 2 0 
DATA 

SENSE 
INTERRUPT 08 1 0 

STATUS 

SPECIFY 03 3 0 

SENSE 
DRIVE 04 2 D 

STATUS 

SEEK OF 3 0 

00,01,DB,DE, 
INVALID 10,12-18, 1 0 

1A-1C,1E-1F 

B = Bytes per sector. 
BxS = Bytes per sector times number of sectors read. 
4 xS = Four times the number of sectors per track. 

# of Normally Terminate 
Result Preceded by Port 
Bytes Command? Applicable? 

7 SEEK YES 

7 SEEK YES 

7 SEEK YES 

7 SEEK YES 

7 SEEK YES 

7 NONE NO 

7 SEEK NO 

7 SEEK YES 

7 SEEK YES 

7 SEEK YES 

0 NONE NO 

2 NONE NO 

0 NONE NO 

1 NONE NO 

0 NONE NO 

1 NONE NO 

Figure A-11. 7387 Command Charicteristics (pg.3-8) 
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Post 
Action 

Required 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

EXTRACT 
RESULTS 

"SENSE 
INTERRUPT 

STATUS" 
EXTRACT 
RESULTS 

NONE 

EXTRACT 
RESULTS 

"SENSE 
INTERRUPT 

STATUS" 
EXTRACT 
RESULTS 
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