
























































































































































































































































































































































ACCESS SENSE

Bus In Bit 0 — New Media

If no index pulse is sensed for 200 ms or an index pulse
duration exceeded 16 ms, this bit turns on indicating the
‘new media’ latch is set.

Bus In Bit 1 — MFM

If this bit is on the diskette adapter is in MFM mode. If
this bit is off the diskette adapter is in FM mode.

Bus In Bit 2 — Inner Track Select (filter control)

This bit indicates the status of the inner track select

{filter control) latch. : :

Bus In Bit 3 — Inner Tracks

This bit indicates the status of the inner tracks latch.

Bus In Bit 4 -~ Head Engagé v

This bit indicates whether the heads are loaded or
. unloaded.

- Bus In Bit 5 — Head Selected

This bit indicates which side of the diskette is being
- used. :

Bus In Bits 6 and 7 — Access Lines

These bits indicate the status of the access lines.
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Power

AC POWER BOX

The 5114 operates with any of five single phase AC
power sources (see Appendix A). AC power enters the
5114 via a line cord that attaches to the line filter in the
AC power box. The AC power box also contains a fuse
holder. An IPO switch controls distribution of AC power
to the cooling fan and the DC power supply. The AC
power box components are:

Line Cord Supplies AC line input voltage to
the AC power box. i
Line Filter Filters line noise to frame ground.

Fuse' Holder - Holds the fuse that protects the
internal AC wiring and components.
POWER SUPPLY

The 5114 uses a ferroresonant power supply that
develops three DC voltages:

+5 Vdc A1 board and the 1/0 interface port
(The +5 Vdc from 5110 is not
used in 5114)

-5 Vdc A1 board

+24 Vdc Diskette control card

These output voltages can vary within the following
range before they affect the function of the machine:

Voltage Range

+5 Vde +4.6 Vdc to 5.5 Vdc
-5 Vdc -4.6 Vdc to -5.5 Vdc
+24 Vdc +21.6 Vdc to 26.8 Vdc

The input voltages can vary + 10% before they affect
the operation of the machine.

The peak to peak ripple voltage should not exceed
0.16V on the + 5 Vdc and -5 Vdc or 0.8V on the +24
Vdc.

Input frequency variation should not exceed + 1/2 cycle
(0.5 Hz).

The power supply, which includes the AC input and DC
output cables, is a field-replaceable unit and requires no
adjustments. If the supply fails, replace the entire unit.

POWER SUPPLY PROTECTION

The power supply has a fuse to protect it from an
overcurrent condition. When the current is excessive,
caused by overloaded or short circuited output voltages,
the fuse opens and the power supply shuts down.
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For information on diagnostic aids, see Section 4 of the
IBM 5110 Maint_nance Information Manual, SY31-0550.

Diagnostic Aids

Diagnostic Aids  4-1
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PREPOWER CHECK

~ Check with the customer to verify that the AC voltage

outlet is grounded and the correct voltage is available.

CABLE INSTALLATION

1.

Turn off the POWER switch on the 5110.

Attach the line terminator to the 1/0 port on the
back of the 5114 unit if the 5114 is the last or
only 1/0 unit.

Attach the external 1/0 interface gable assembly
to the back of the 5110.

POWER ON CHECK

10.

Turn off the IPO switch on the 5114.

Turn off the POWER switch on the 5110.
Connect the power cord to the AC power outlet.
Turn on the IPO switch on the 5114.

Observe the 5114 for signs of overheating or
smoke. If any abnormal conditions are noted, turn
off the IPO switch immediately.

Turn on the POWER switch on the 5110.

Observe both the 5110 and the 5114 for signs of
overheating or smoke. If any abnormal conditions
are noted, turn off the POWER switch on the 5110
and the IPO switch on the 5114 immediately.

Check that the 5114 fan is turning.

Use 5114 MAP 880 to check the 5114 operation
and performance.

Replace all covers.

The 5114 serial number is on a tag on the frame behind
the front cover.

Appendix A. Installation Procedures

GENERAL INFORMATION

Cover Cleaning
Use a mild soap or isopropyl alcohol {part 2200200). Do
not use IBM cleaning fluid.
Safety
Remove all electrical power from the 5114 unit turning
off the POWER switch on the 5110 and unplugging the
5114 line cord from the AC outlet.
Specifications
Dimensions:

Width Depth Height

Inches 17.75 22.25 29.0
Millimeters 450.85 565.15 736.60

Weight: 130 Ibs (58.97 Kg)

Heat output /hr: €48 Btu

Appendix A

Power Requirements:

AC Voitage Phase Hz kVA

100 Vac 1 50 0.4
100 Vac 1 60 0.4
115 Vac 1 60 0.4
220 Vac 1 50 04
235 Vac 1 50 0.4

Installation Procedures  A-1



Power Cord Specifications:

Cable PD : 0.4 £0.015 inch (10.16 + 0.38 mm)
Shields None

Conductor size 16 Awg (1.3 mm)

Length - 6 feet (1.83 meters)

Operating Environment:
Temperature 60° F to 90° F (15.6° C t0 32.2° C)

Relative humidity 8% to 80%
Maximum wet bulb 73° F (22.8° C)
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us: Microsecond.

v

(j“ A: Both the logic block symbol for the AND function
, and the abbreviation for ampere.

AC: Alternating current.

access lines: The pulses on these lines turn the
" stepper motor. ’

2

AM: Address mark.

amplifier: An electronic circuit that increases the
amplitude of a signal signal for distribution.

AR: Amplifier.
AR-DIF: See differeniator-amplifier.

backstop screw: An adjustable screw in the cover
assembly that stops the backward movement of the bail

()[i assembly.

bail assembly: A mechanical arm that operates under
control of the head load solenoid to load or unload the
read/write heads.

band: See drive band.

basic data exchange: A format for exchanging data on
diskettes between systems or devices that use a
diskette 1.

block: A collection of records recorded as a unit.

L 4

Oblocking: Combining two or more records into one’
block.

C: Celsius.

carriage: The part that carries the two read/write
OD heads under control of the stepper motor.

CE: See customer engineer.

characteristics: Electrical, physical, or functional
features of a machine which are not specifications.

@ clamp: A part used to lock another part.

Appendix B. Glossary

collet: The part of the cover assembly that centers and
holds the diskette to the drive hub.

crosstalk: Data bits detected from one track while
reading another track.

customer engineer (CE): A person who services IBM
products in the field.

DC: Direct current.
DET: See detector.

detector (DET): An electronic circuit that detects a
carried signal and converts it to a signal pulse.

differentiator-amplifier (AR-DIF): An electronic circuit
whose output signal is a function of the time rate of
change in the input signal.

diskette 1: A diskette used for storing data on only one
surface.

diskette 2: A diskette used for storing data on both
surfaces.

diskette 2d: A diskette used for storing data on both
surfaces with twice the bit density used on a diskette 2.

DR: See driver.

drive band: A metal band connected to the stepper
motor pulley and the head/carriage assembly.

drive hub: A continously running part that turns the
diskette at 360 rpm.

Appendix B

driver (DR): An electronic circuit that increases the
energy of a signal to a sufficient level to drive a
predetermined load.

environmental: Pertaining to the environment.

F: Fahrenheit.

flux: The flow of magnetic force around an object when
that object is magnetized or has electric current flowing

through it.

FM (frequency modulation): See modulation.

Glossary B-1



head/carriage assembly: Two read/write heads
mounted on common carriage.

hub: See drive hub.

Hz: Hertz.

IAD: Installation activity document.
Kg: Kilogram.

KHz: Kilohertz.

LED (light emitting diode): An electronic part used as
a source of light.

logical record: A collection of related items. Portions
of a logical record can be located in different physical
records.

MAP: Maintenance analysis procedures.

MFM (modified frequency modulation): See
modulation.

MIM: Maintenance information manual.
mm: Millimeter.

modulation: The process of varying the amplitude and
frequency of the read and write signals.

ms: Millisecond.
mV: Millivolt.
ns: Nanosecond.

physical record: One or more records written one
sector on a track.

PTX (phototransistor): An electronic part used to
sense the light of an LED.

B-2

R/W: See read/write.

read/write (R/W): Refers to the function of reading
data from and writing data to a diskette.

record: A collection of related items of data, treated as
a unit.

rpm: Revolutions per minute.

solenoid: An electromechanical part that operates the
bail assembly to load and unload the read/write heads.

spanned record: A logical record stored in more than
one block.

stream files: Records of varying length that must be
read sequentially.

V: Volt.

Vac: Volts alternating current.

Vdc: Volts direct current.

VFO (variable frequency oscillator): An electronic
circuit used to synchronize the read and write circuits

with diskette rotation in FM and MFM recording.

wiper assembly: A small plastic cover with a foam
wiper that protects and cleans the drive band.
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ac box
locations
connectors  2-11
fuse 2-11
line fiter 2-11
relay 2-11
ac idler assembly
locations 2-34
removal 2-34
replacement 2-34
access control 3-37
access control register 3-28
access mode 3-30, 3-31
access mode sensing 3-31
access sense 3-38
adapter card data flow 3-26
adapter commands 3-36
adjustments
belt tracking 2-28
drive band 2-42
head load bail 2-26
head load solenoid 2-26
head/carriage assembly ~ 2-22
LED 2-47
PTX  2-47
alignments
LED 2-47
PTX 2-47
AM 1 3-21
AM 2 3-22
A1 board
CE probe pins 2-9, 2-56, 2-68
locations
adapter card 2-8
A1 power cable 2-8
A2 signal cable 2-8
A3 signal cable 2-8
DC power cable 2-8
drive 1 signal cable 2-8
drive 2 signal cable 2-8
pin assignments 2-57
pin numbering 2-57
socket assignments 2-8, 2-57

belt
locations 2-31
removal 2-31
replacement  2-31
tracking
adjustment 2-28
locations 2-29
service check 2-28

Index

cable pins
A1l power - 2-8, 2-54
A2 signal 2-8, 2-54
A3 signal 2-8, 2-54
DC power  2-8
drive 1 signal 2-8
drive 2 signal 2-8
1/0 interface  2-54
CE probe connector pins 2-56
collet removal 2-19
collet replacement 2-19
control field 3-22
CRC 3-22

data field 3-22
data flow components ~ 3-27
data recording format 3-21
DC voltage distribution 2-68
diskette adapter 3-25
diskette control card
head cable 2-66
locations 2-60, 2-61
logic 2-62
pins 2-64
removal 2-60
replacement 2-60
socket 2-64
test pins 2-61
diskette description 3-4
diskette drive
collet
location 2-19
removal 2-19
replacement 2-19
cover assembly
removal 2-16
replacement 2-16
idler spring 2-27, 2-35
latch assembly
location 2-18
removal 2-18
replacement 2-18

locations
belt 2-6
collet 2-6

control cable 2-6

control card socket 2-15, 2-64
diskette control card 2-6

door 2-6

drive motor 2-6

drive pulley 2-6

head cable 2-17

head load bail 2-7

Index
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diskette drive (continued) drive band

locations (continued) adjustment  2-42
head load solenoid 2-6 locations 2-44
head/carriage assembly  2-7 removal  2-43
idler assembly 2-6 replacement 2-43
idler spring 2-6 service check 2-42
latch assembly 2-6 drive motor
LED 2-7 . locations 2-33
PTX 2-6 removal 2-32
signal cable clamp 2-3 replacement 2-32
spindle 2-7 drive pulley
spindle pulley 2-6 locations 2-34
stepper drive band  2-7 removal  2-34
stepper idler assembl 2-7 replacement 2-34

stepper motor 2-7
stepper motor pulley 2-7
wiper 2-7

removal 2-14

replacement 2-14

solenoid leads 2-27

spindle pulley 2-29 FM format principles 3-10

terminal block 2-27 front cover safety release latch 2-5, 2-13
timing pins 2-19

wiper 2-44

diskette handling 3-7

diskette safety 3-5

diskette sense 3-28

diskette speed service check 2-46

diskette stepper motor leads 2-38 gap 1 3-21

diskette unit gap 2 3-22
access panel screw 2-4 gap 3 3-22
A1 board 2-8, 2-56, 2-68 gap 4 3-22
A1 board pin access panel 2-4 glossary B-1
covers

removal 2-13
replacement 2-13
data flow 3-9
drive fastener knobs 2-3
fastener knobs 2-5

front cover release latch 2-3, 2-5, 2-13 head cable 2-66

i/0 interface port 2-4, 2-50, 2-54, head load bail

IPO switch 2-2, 2-3 adjustment 2-26

locations locations 2-27
AC box 2-3 removal 2-26
AC line cord 2-4 replacement 2-26
access panel 2-4 service check 2-25
A1 board 2-5 head load solenoid
drive 1 2-2, 2-15 adjustment 2-26
drive 2 2-2, 2-15 leads 2-27
fan 2-5 locations 2-27
fastener knobs 2-3, 2-15 removal 2-26
front cover release latch 2-3 replacement 2-26
1/0 interface cable 2-4 service check 2-25
1/0 interface port  2-4 head/carriage assembly
IPO 2-2, 2-3 adjustment 2-22
power cable clamp 2-3, 2-15 locations 2-24
power connectors 2-5, 2-15 removal 2-23
power supply 2-3 replacement 2-23
rear cover release latch 2-4 service check 2-20
signal cable clamp 2-3, 2-15 header label format 3-19
wiper assembly 2-7 header label layout 3-18

power cable clamp 2-3, 2-15
power connectors 2-5, 2-15
power connectors (J6, J7) 2-5
rear cover fastener 2-4, 2-13
signal cable clamps 2-7
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1/0 interface cable pin assignments 2-54
ID field 3-21
('""’h\ idler spring  2-6, 2-35
index pulse 3-22, 3-23
initialization 3-29
installation procedures A-1

latch assembly removal 2-18
latch assembly replacement 2-18
LED

alignment 2-47

n, locations 2-47, 2-51
C removal 2-50
' replacement  2-50

service check 2-48
locations
AC box 2-11
AC idler assembly 2-34
A1 board 2-8, 2-9
belt 2-31
belt tracking 2-29
collet 2-19
diskette control card 2-60
diskette drive 2-6
diskette drive control card head cable  2-66
diskette drive control cable 2-6
diskette unit 2-2

drive band 2-44
Q drive motor 2-33
drive pulley 2-34

head load bail 2-27

head load solenoid 2-27
head load solenoid leads 2-27
head/carriage assembly  2-24
idler spring 2-6

latch assembly 2-18

LED 2-47, 2-51

power supply 2-10, 2-67
PTX  2-47, 2-53

pulley clamp 2-41

spindle pulley 2-6, 2-29
stepper idler assembly 2-45
stepper motor 2-38

stepper motor leads 2-38
0 timing pins 2-19
wiper assembly 2-7, 2-24

)
O' MFM format principles  3-12

@ oscillator 3-30

physical record sequence cade 3-16
power supply
AC box 2-10, 2-67
capacitors 2-10
connectors 2-11
fuses 2-10
line filter 2-11
line filter ground 2-11
locations
AC box 2-10, 2-67
capacitors 2-10
connectors 2-10, 2-67
fuse 2-10
PC board 2-10
rectifiers 2-10
resistors 2-10
TB1 2-10
transformer 2-10
PC board 2-10
rectifier assemblies 2-10
removal 2-67
replacement 2-67
R1 relay 2-11
terminal block TB1 2-10
transformer T1 2-10
PTX
alignment 2-47
amplifier service check 2-49
locations 2-47, 2-53
removal 2-52
replacement 2-52
service check 2-48
pulley clamp
locations 2-41
removal 2-39
replacement 2-39

read and write control register 3-28
read and write data buffers 3-28
read data (FM) 3-10
read data (MFM) 3-12
read mode sensing 3-33
read/write head  3-10, 3-12, 3-25
record mode 3-28
related publications
removals
AC idler assembly 2-34
belt 2-31
collet 2-19 :
diskette control card 2-60
diskette drive 2-14
diskette drive cover 2-16
diskette unit covers 2-13
drive band 2-43
drive motor 2-32
drive puliey 2-34
head load bail  2-26
head load solenoid 2-26
head/carriage assembly ~ 2-23
latch assembly 2-18

Index
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removals (continued)

LED 2-50
power supply 2-67
PTX  2-62

pulley clamp 2-39

stepper idler assembly 2-45

stepper motor 2-36
replacements

AC idler assembly 2-34

belt 2-31

collet 2-19

diskette control card 2-60

diskette drive  2-14

diskette drive cover  2-16

diskette unit covers = 2-13

drive band 2-43

drive motor 2-32

drive pulley  2-34

head load bait 2-26

head load solenoid 2-26

head/carriage assembly ~ 2-23

latch assembly 2-18

LED 2-50
power supply 2-67
PTX  2-52

pulley clamp 2-39
stepper idler assembly 2-45
stepper motor  2-36

safety
CE safety practices
specific dangers
scope procedure 3-11, 3-13
serdes and control 3-28
service checks
belt tracking 2-28
diskette speed 2-46
drive band 2-42
head load bail 2-25
head load solenoid 2-25
head/carriage assembly 2-20.
LED 2-48
PTX  2-49
socket and connector pins, control card
stepper idler
locations 2-45
removal 2-45
replacement  2-45
stepper motor
leads 2-38
locations 2-38
operation 3-8
removal  2-36
replacement 2-36
sync field 3-21
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2-64

theory introduction
typical operation

3-2

3-23

typical timing sequence 3-24

unit specifications

VFO 3-28
volume label format
volume label fayout

write mode 3-34
write mode sensing

3-15
3-14

3-35
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