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1 / INTRODUCTION TO THE TANDY 1000 COMPUTER

The Tandy 1000 Computer is modular in design to allow maximum flexibility in system configuration.
The computer consists of a Main Unit, a detachable keyboard with coiled cable, and a monitor.
The Main Unit is supplied with one internal floppy disk drive. (A second floppy disk drive is optional.)
The standard types of monitors used with the Tandy 1000 are the monochrome composite and
the color RGB monitor. Since these units are modular, they may be placed on top of the Main Unit
or at any convenient location.

Internal storage is expanded by adding a second 5V4"" floppy disk drive. Each disk drive has a
capacity of 360K bytes formatted.

The Tandy 1000 has a standard 128K of system RAM. An optional DMA/RAM board allows the
Tandy 1000 to be expanded in increments of 128K of RAM. This board will fit into one of the expansion
slots. With two fully populated RAM boards installed, the Tandy 1000 will have 640K bytes of maximum
RAM allowed by the system memory map.

Other features include a parallel printer port, two built-in joystick interfaces, a speaker for audio
feedback, and a light pen interface.

The Main Unit is the heart of the Tandy 1000. It houses the Main Logic Assembly, system power
supply, and floppy disk drives.

The Main Logic Assembly is a large board mounted to the bottom of the Main Unit and interconnected
to the keyboard, power supply, and disk drives by a series of cables. The illustration in Figure 1
shows the major components of a Tandy 1000 system.

The Power Supply is a 54W switching regulator type, designed to provide adequate power capacity
for a fully configured system using all the option slots.

The Floppy Disk Drive uses 5V’ double-sided, double-density diskettes to read, write, or store data.
These are soft sector diskettes. The Disk Drive assembly is installed in the standard unit. The floppy
disk stores approximately 360K bytes (formatted) of data. All system programs, with the exception
of the system startup sequence, are stored on disk.

Either a monochrome or a color display may be used with the Tandy 1000. The monochrome monitor
is a high-resolution green phosphor display which provides excellent visual quality. It featuresa 12"
screen with an anti-glare surface. Each display is capable of 25 lines of 80 characters. The character
matrix is 8 wide x 9 high.
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2 | SPECIFICATIONS

Processor: Intel 8088
Dimensions:

6 x 17 x 13 34 inches (HWD)
Weight:

17 Ibs. 4 oz. with 1 Disk Drive
Power Requirements:
120 VAC, 60 Hz, 1 Amp maximum
With 2 Floppy Disk Drives, 2 Memory Cards, and RS-232:

AC Current: 0.7 — 0.8 Amps with Floppy doing R/W tests.
Leakage Current: 0.5 mA

Disk Drive:

Idie +5 VDC 0.23 Amps  +12 VDC 0.106 Amps
R/W 0.286 Amps 0.295 Amps
R/W 0.2 Minimum 0.550 Max.

Main Logic Board: +5 VDC 4.07 Amps +12 VDC 0.056 Amps
Main Logic Board Option Cards: —12 VDC 0.032 Amps

Environment:

Air Temperature
System ON: 60 to 90 degrees F (15.6 to 32.2 degrees C)
System OFF: 50 to 110 degrees F (10 to 43 degrees C)
Humidity
System ON-OFF: 8% to 80%

Disk Drive Specifications

Power:

Supply

Voltage +5 VDC Input +12 VDC Input
Ripple

0 to 50 kHz 100 mV 100 mV
Tolerance

Including Ripple +/-5% +/-5%
Standby Current

Nominal 600 mA 400 mA

Worst Case 700 mA 500 mA
Operating Current

Nominal 600 mA 900 mA

Worst Case 700 mA 2400 mA

Environment:
Temperature

Operating 50 to 122 degrees F (10 to 44 C)

Nonoperating —40 to 140 degrees F (-40 to 60 C)
Relative Humidity

Operating 20% to 80% (noncondensing)

Nonoperating 5% to 95% (noncondensing)
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3 / Disassembly-Assembly

Since the Tandy 1000 is modular in its construction, disassembly/assembly procedures are simplified.
The modules which make up the Tandy 1000 are the Main Unit, the keyboard, and the display monitor.
These three units may be supplemented by various |/O devices such as printers, modems, memory
devices or additional monitors. Disassembly of each module will be described in the following
praragraphs. Exercise caution when handling the modules to prevent damage to internal components
or exterior surfaces. See Figure 2.

Disassembly of the Main Unit

1. Toremove the case, remove the 2 screws from the lower front of the case, slide the case forward
until it clears the rear panel and remove.

2. To remove the rear panel, remove the 3 screws in the back of the unit and lift up slightly.

3. To remove the disk drive assembly, remove the 2 screws nearest the cooling fan on the rear
of the chassis, the 1 screw on the right side of the drive structure which attaches it to the base
of the chassis and the 3 screws on the front of the chassis. Disconnect the DC power and signal
cables from the rear of the drive(s). Lift the drive upward to remove.

4. Toremove the power supply, disconnect the DC power cable from the main board. Disconnect
the fan cable on the left side of the drive structure. Remove the 4 screws on the rear of the chassis.

5. To remove an option board, locate the screw on the top of the option board panel. Remove
the screw and pull up to separate it from the main logic circuit board.

6. Toremove the main logic circuit board, disconnect the speaker cable and remove the 11 screws
holding the board to the chassis.
Power Supply

The 54W main power supply is located at the right side of the Main Unit and is accessible when
you remove the cover and rear panel from the Main Unit as noted above. See Figure 3.

1. Unplug the AC power cable from the power supply and lay it aside.
2. Disconnect the power cable and floppy drive cable from the circuit board.
3. Remove the 4 mounting screws on the power supply circuit board.

4. Disconnect the AC fan cable on the power supply circuit board and remove the power supply
through the open end of the enclosure.

Assemble the power supply in the reverse order of disassembly. Ensure that all cables and wires
are connected correctly.
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Keyboard

The keyboard assembly is connected by a coiled cable attached to the left side of the front plate
of the Main Unit. Disassemble the keyboard as noted below. See Figure 28 in the Keyboard Section.

Disassembly

1. After removing the connector from the Main Unit, turn the keyboard assembly upside down on
.a soft surface to prevent scratching the surface of keys. Be sure the cable is extended away
from you.

2. Remove the 3 screws nearest the front of the keyboard. Keep these separate so that you can
replace them in their correct locations.

3. Remove the remaining 6 screws from the sides and back of the keyboard assembly.

4. Hold the top and bottom of the keyboard assembly together and turn the assembly right side up.
5. Lift the top cover off the assembly, exposing the keyboard printed circuit board.

6. The keyboard cable is restrained by a labyrinth-shapped form. Carefully lift the cable from each

bend, and when the cable is free of the restraint, disconnect the cable connector from the right
rear of the keyboard assembly and remove the keyboard circuit board.

Assembly

Assemble the keyboard in the reverse order of disassembly. Be sure that the keyboard supports
are properly positioned on the support springs before installing the top cover. Also be sure that
the shorter mounting screws are used at the front positions of the keyboard assembly (io prevent
damage to the keyboard plastic).

Display Unit

For more information on the display units, refer to the manual(s) available for the model you have.
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4 /| CABLING DIAGRAMS AND PINOUT CONNECTIONS

This section of the manual provides connector diagrams and pin descriptions of the connectors
used in the Tandy 1000. Figure 4 shows an interconnecting wiring diagram and identifies the
connectors by symbol number and/or cable number. The drawings of each connector W|th their
pin designations are in Section 12.
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Connector Pin Assignments

J2 —

J3 —

J4 —

J5 —

Speaker Interface
(2-Pin Vertical Header)

1 — Sound

Right Joystick
(6-Pin Rt. Angle Circular Din)

1 — Y Axis
3 — Ground
5 — +5VDC

Left Joystick
(6-Pin Rt. Angle Circular Din)

1 — Y Axis
3 — Ground
5 — 4+5VDC

Keyboard Interface
(8-Pin Rt. Angle Circular Din)

— KBDDATA
— Ground

+5 VDC

— MULTIDATA

~NOT W =
I

Floppy Disk Interface
(Dual 17-Pin Vertical Header)

1 — Ground
3 — Ground
5 — Ground
7 — Ground
9 — Ground
11 — Ground
13 — Ground
15 — Ground
17 — Ground
19 — Ground
21 — Ground
23 — Ground
25 — Ground
27 — Ground
29 — Ground
31 — Ground

33 — Ground

o AN

[selNe) RSN AV}

Ground

X Axis
Switch 1
Switch 2

— X Axis
— Switch 1
— Switch 2

KBDBUSY ™
KBDCLK
KBDRST
MULTICLK

NC

NC

NC
INDEX™*
DSO*

DS

NC
MTRON*
DIR*
STEP*
WRDATA*
WEN*
TRKO*
WRPRT*
RDDATA*
SIDESELECT*
DRVRDY*

11
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J7 — DC POWER
(9-PIN VERTICAL HEADER)

1 — +5VDC 2 — +5VDC
3 — +5VDC 4 — Ground
5 — Ground 6 — Ground
7 — Ground 8 — -12VDC
9 — +12VDC

J8,J9,J10 — Expansion Interface Connectors

(Dual 31-Pin Card Edge)

A01T — NMI B0O1 — Ground
A02 — D7 B02 — RESET
A03 — D6 B03 — +5VDC
A04 — D5 B04 — IR2
A05 — D4 BO5 — (-5 VDC)
A06 — D3 B06 — FCDMARQ*
AQ7 — D2 BO7 — —12 VDC
AD8 — D1 B08 — AUDIOIN
A0S — D1 B09 — +12 VDC
A10 — READY B10 — Ground
A11 — AEN B11 — MEMW*
A12 — A19 B12 — MEMR*
A13 — A18 B13 — IOW™
Al4d — A17 B14 — |[OR*
A15 — A16 B15 — (DACK3*)
A16 — A15 B16 — (DRQ3*)
A17 — A14 B17 — (DACK1™)
A18 — A13 B18 — (DRQ1")
A19 — A12 B19 — REFRESH*
A20 — A1 B20 — CLK
A21 — A10 B21 — RFSHRQ
A22 — AQ9 B22 — BREQ*
A23 — AO8 B23 — IR5
Az24 — AOQ7 B24 — R4
A25 — ADG B25 — IR3
A26 — A05 B26 — (FDCDACK™)
A27 — AD4 B27 — (DMATC)
A28 — AO03 B28 — ALE
A29 — AD2 B29 — +5VDC
A30 — AO1 B30 — OSC
A31 — AOO B31 — Ground

Note: Signals in parentheses on J8, J9, and J10 are shown for PC Compatible Reference only
and are not used on the main logic board of the Tandy 1000.
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J11—

J12—

J13—

J14—

Parallel Interface
(34-Pin Card Edge)

Ground
Ground
Ground
Ground
Ground
Ground
NC
Ground
Ground
Ground
Ground
Ground
NC
PPFAULT
PPINIT*
PPAUTOFEED*
NC

Ground
LPSW*
NC
NC

Ground
Green
Intensity
HSYNC

1 — PPSTROBE* 2 —
3 — PPDATAO 4 —
5 — PPDATA1 6 —
7 — PPDATA2 8 —
9 — PPDATAS 10 —
11 — PPDATA4 12 —
13 — PPDATAS5 14 —
15 — PPDATA6 16 —
17 — PPDATA7 18 —
19 — PPACK* 20 —
21 — PPBUSY 22 —
23 — PPPAEM 24 —
25 — PPBUSY™ 26 —
27 — Ground 28 —
29 — NC 30 —
31 — Ground 32 —
33 — Ground 34 —
Light Pen

(9-Pin Connector Male Rt. Angle D-Subminiature)
1 — +5VDC 2 —
3 — LPIN 4 —
5 — NC 6 —
7 — NC 8 —
9 — NC

RGBI Video

(9-Pin Socket Rt. Angle D-Subminiature)
1 — Ground 2 —
3 — Red 4 —
5 — Blue 6 —
7 — +12VDC 8 —
9 — VSYNC

Composite Output
(Dual Rt. Angle RCA-Type Phone Jack)

A — Video
B — Audio

13
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5 / BUS INTERFACE SPECIFICATIONS

This specification is for the primary bus on the Tandy 1000 main logic board, which also is available
to the option board connectors. The specification describes the signals in the following manner.
See Figures 5 and 5.1,

The following signal nomenclature is used in the schematic and literature. Signals designated
with the suffix “*"" are logically “true low” (normal inactive state is high); if they are not so designated,
the signal is logically “‘true high.”

Direction—input or output—is referenced to the CPU.
Brief functional description of the signal.

Description of the "‘drive” or “load” characteristics of the signal. This includes the specific source
by IC type and reference designator, drive capability for “output’” signals, and actual load for
“input’’ signals. The drive/load is defined in "“unit loads’” and specified as “high/low.” This
specification is for the main logic board only. Some signals have an alternate source, an external
bus master such as the DMA.

e 1 Unit Load (UL) is defined as:  loh = .04mA @ 2.4V
lol = 1.6mA @ 0.5V
Signal Listing
A0O-A19 O ADDRESS SOURCE: U41, U42, U6t
Drive - 65/15 UL
Latch Strobe - ALE
Output Enable - AEN ;
, Alternate external source
Do-D7 /0 DATA SOURCE: U62
Drive - 37/15 UL ,
Direction Control -RD*
(CPU read sngnal)ﬂ;
Enable - DEN*
ALE O ADDRESS LATCH STROBE SOURCE: U46
low* O /O WRITE STROBE Drive -50/75 UL
IOR* O /O READ STROBE Output Enable - AEN
MEMW * O MEMORY WRITE STROBE - Pull-Up - 4.7K ohms -
MEMR* O MEMORY READ STROBE Alternate external source
Clk O CPU CLOCK 4.77MHz, 33% duty Cycle
SOURCE: Ug2 ;
Drive - 75/7.5 UL .
0sc O OSCILLATOR 14.32MHz, 50% duty cycle
SOURCE: U82
Drive - 75/7.5 UL
NMI I NON-MASKABLE To System NMI
INTERRUPT Load: 1/1 UL, U117

15
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| SYSTEM WAIT

O SYSTEM RESET

| BUS REQUEST

O BUS GRANT

-

. INTERRUPT REQUEST#2
B3 | INTERRUPT REQUEST#3
R4 | INTERRUPT REQUEST#4

AUDIOIN |

{oad: 10k ohms.

SOURGE: OPEN-COLLECTOR OR
3-8TATE BUFFERS
Load: 1 UL and 1.0K ohm puH up.

10/0.9 UL

~ Set LOW by Peripherals (l/O"or

Memory) to extend READ or WRITE
cycles. , ;

Power On or Manual

 SOURCE: Us2

Drive: 75/7.5 UL

From external masters

Load: 1 UL and 16K ohm

pull-up. 10/0.9 UL

To external masters

SOURCE: U82
Drive - 75/7.5 UL

To system interrupt controller
Load: 1 UL and 2.2K pull-down

From External Sound Source

To External Source ;
Drive: 1.25 Volts P-P into 1OK

The following are not sourced by the CPU but are to he SOURCED (O) Output or LOADED (I) Input

by an extemal DMA source:

REQUEST DMA CHANNEL#0
REQUEST DMA CHANNEL#1
REQUEST DMA CHANNEL#2
REQUEST DMA CHANNEL#3

ACKNOWLEDGE DRQO*
ACKNOWLEDGE DRQ1*
ACKNOWLEDGE DRQ2*
ACKNOWLEDGE DRQ3*

TERMINAL COUNT

:DACK1* 
FDCDACK
DACK3*

DMATC

O O00O0

Dedicated input requests to DMA
Load: 8237A-5/9517A

1 MOS load 40/160 UL

Dedicated output
acknowledges from DMA.
Drive: 8237A-5/9517A

2/2 UL

Used by DMA Controlier to mdx
Terminal Count reached.
Drive: 2/2 UL

+5VDC + 4% 3.0 Amps available on the bus.
+12VDC + 5% 0.5 Amps available on the bus.
i2VvDC + 8.3% — 25% 0.06 Amps availabie on the bu

Power Return for +5, +12, —12 VDC.

o
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Figure 5

CPU/BUS Timing Signal
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6 / THEORY OF OPERATION

Main Logic Board

The Block Diagram of the main logic board (Figure 8) shows the basic functional divisions.

CPU Function

The CPU function consists of the CPU (Intel 8088), the address, data interface, the CPU control
signal generator, the bus control signal generator and the interrupt controller (Intel 8259A). It is located
in the upper right hand corner of the board above the external bus connectors.

Non-CPU Function, Main Logic Board

The non-CPU functions can be divided into two main parts: memory and /0. Memory consists of
RAM and ROM. RAM or Video/System Memory serves as storage for both the video data and program
data. ROM memory contains the BIOS and diagnostics. I/0 consists of all the peripheral functions;
keyboard, floppy disk controller, printer, joystick, light pen and sound.

Processor Address/Data Interface

The 8088 has three groups of Address/Datalines; ADO - AD7, A8 - A15and A16 - A19. ADO - AD7
are multiplexed address and data lines. To separate and save the address that comes out first, the
signals are applied to U61 (74L.S373) and latched by ALE. Additionally, the signals are applied to
data transceiver UB2 (74L.S245). U62 is enabled only during the data portion of the CPU cycle.
(The exception is during an Interrupt Acknowledge cycle.) Direction of transmission is controlled
by the RD* (READ) signal from the CPU. Address lines A8 - A15 are present during the entire CPU
cycle and need only to be buffered. Address lines A16 - A19 are multiplexed with status signals
S4 - 87 and need to be latched. The results are: A8 - A11, A16 - A19 are latched into U41 (74L.S373)
by ALE and A12 - A15 are buffered by half of U43 (74LS244). The outputs from these
latches/buffers/transceivers are the BUS Signals A00 - A19, DO - D7.

CPU Control Signal Generation

The 8088 CPU uses a 4.77 MHz clock with a special duty cycle (33% high, 67% low.) This clock
is produced by the 8284 clock generator/driver U45. The 8284 receives a 14 MHz input clock and
divides it by 3 to produce CPUCLK (4.77 MHz) and by 6 to produce D2CLK (2.385 MHz). In addition
to being used by the control signal logic the clocks are buffered by U82 (741.5244) for the bus signals
OSC (14 MHz), (4.77 MHz) and main logic signal D2CLK (2.385 MHz). (See the Bus Interface
Specification)

19
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The RESET signals (CPURESET, SYSRST*, RST*) originate at U45 (8284) which synchronizes the
input RES*. RES™ originates from C26 which is shorted to 0 volts by either the manual reset switch
or by diode CR6 when the power is off.

The READY circuit synchronizes the system ‘“‘ready’” signals with the CPU clock and generates
the CPU input CPUREADY. If a function needs one or more "wail’ states added te its access, i
must set the READY line low. From the main logic board, READY is set low by the sound IC for
32 extra ‘'wait states’” and the video/system memory sets READY low for typically one or two “'wait”
cycles. The READY circuit of the 8284 (U45) is operated in the non-asynchronous mode; i.e. two
sequential edges of clock (a rising edge first) are required to set the CPUREADY signal true. Of
the four inputs provided, two are used, RDY2 and AEN2. Inputs to RDY2 must be high and the
input to AEN2 must be low to set CPUREADY high. Only one input is applied to AEN2: IOWAIT
which is a positive pulse generating one "'wait”’ state for every 1/O cycle. The signal READY applied
to the RDY2 input comes directly from the BUS and is the wired-or (logical OR) of any/all READY’s
from the subsystems which need “‘wait state(s)"" inserted. READY is pulled-up by R34.

Oscillator Timing and Dynamic RAM Control

The main system timing starts with the 28.63636 MHz oscillator. This oscillator is a single package
which produces a TTL output. From the oscillator, U39 divides the master frequency into 4 multiples.
The timing diagram (Figure 6.1) shows this division. 14.31818 MHz is used to clock the video array
chip, and also is used by the Intel 8284 to generate the CPU clock signal.

The first three outputs from the counter (U39) are used to derive 8 time states, (U38) and the last
output is used to effectively double the number to 16. These 16 time states are shown at the bottom
of Figure 6.1. These time states are then used as J-K inputs for F109 flip-flops, which generate the
system timing signals RAS™, CAS™ and MUX.

The timing diagram shows RAS* and CAS* as constantly occuring pulses which cycle every 279
ns. Only the RAS™ and CAS* pulses for the video cycles are constant. During the CPU cycle, RAS*
and CAS™ pulse will occur only if the CPU is accessing memory. This function is controlled by U116
and Y2 of U94. A CPU request for accesses is first latched by the first half of U116. As soon as
the next CPU cycle time starts, the second half of U116 is clocked and the CPU access cycle starts.
The CPU cycle lasts until the rising edge of RAS™ in the video cycle.

The other signals generated by the system timing are STIS, DYMU, and CPULT. ST15 is a
syncronization signal for the Video Array chip, and references time state 0 from U39. DYMUX occurs
on the rising edge of MUX in the CPU cycle and latches the video data. The final signal, CPULT
occurs only during a CPU access and is used to latch read data for the CPU.

20
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IFL Equations
U53 Memory Address Decode

Code: 53G Checksum: 50C9
Equations:
VSACC* = RFSH*-MEMR*-19-18-17-MC3-MC2-MC1
+ 19-18-17-MC3-MC2-MC1
+ 19-18-17-MC3-MC2-MC1
+ 19-18-17-MC3-MC2-MC1

+ RFSH*-MEMR*-19-18-17-MC3-MC2-MCH

+ RFSH*-MEMW*19-18-17-MC3-MC2-MC1

+ 19-18-17-MC3-MC2-MC1
+ 19-18-17-MC3-MC2-MC1
+ RFSH*-MEMW*+19-18-17-MC3-MC2-MC1
+ HGMEMAC

HGMEMAC* = RFSH*-MEMR*-19-18-17-16-15
+ RFSH*-MEMW*19-18-17-16-15
ROMSCO* = RFSH*-MEMR*-19-18-17-16-15-14-13
ROMSC1* = RFSH*-MEMR*-19-18-17-16-15-14-13
MEMSEL* = VSACC*- + HGMEMAC* + ROMCSO* + ROMCS1*
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U80 Main I/0 Address Code

Code: 80B Checksum: 58F9
Inputs: Addresses
15-14-13-12-11-10-9 - 8 - 7

|O0SEL * =0-0:-0-0-0-0-0-0-0

IO1SEL* =0-0-0-0-0-0-0-0-1

|O4SEL * =0-0-0-0-0-0-1-0-0

IOBSEL* = 0:0-0-0-0-0-1-1-0

IQ7SEL* =0:-0-0-0-0-0-1-1-1
Outputs:

INTCS* — IO0OSEL*-6-5-4 -3

TMRCS* = IOOSEL*-6-5-4 -3

PIOCS* = IO0SEL*-6-5-4 -3

NMICS* = IOISEL*- 6 -5 -4 -3

SNDCS* = |IO1SEL* 6 -5-4 -3

JOYSTKCS* = IO4SEL*-6-5-4 -3

PRINTCS* = |OB6SEL*-6-5-4 -3

FDCCS* = |O7SEL*-6-5-4-3

WOSEL” = TMRCS™ + PIOCS™ + NMICS® + 3NDOS

+ PRINTCS* + FDCCS* + IO7SEL*-6-5 -4
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U46 System Timing Synthesizer

Code: 46DC
Equations:
ALE =
DEN~ =
.+.
+
+
IOR* =
MEMR* =
IOW* =
MEMW* =
IOWAIT =
+
U103 Video
Code: 103C
GACS* =
+
+
+
STATUS® =
MODE* =
LPCLR* =
LPSET™ =
PGCLK™ =
6845CS* =

Checksum: 3E69
HLDA - CALE
HLDA - IO/M - DT/R - C - INTCS* - SS0 (IOR) -
{(during IOR™)
HLDA - IO/M - DT/R - C - INTCS* - (MEMR) -
{(during IOR™)
HLDA - B - DT/R - - INTCS* - SSO (MEMW) -
(during 1OR™)
HLDA - - DT/R - C - INTCS* - SSO (MEMW) -
(during IOR™)
HLDA - IO/M - B - DT/R - SSO*
HLDA - IO/M - B - DT/R -
HLDA - IO/M - B - DT/R - SSO
HLDA - IO/M - B - DT/R - SSO
HLDA - IO/M - A - DT/R - SSO
HLDA - IO/M - A - DTR
Address Decode
Checksum: 4480
- IOW - 107SEL* - 6-5-4-3-2-1-0 - MODE*
-1OW - IO7SEL* - 6-5-4-3-2-1-0
- 1OW -107SEL* -6 -5 -4 -3 -2 - 10 STATUS®
-JOW - 107SEL* - 6-5-4-3-2-1-0
IO7SEL* - 6:5-4-3-2-1-0
- IOW - I07SEL* - 6-5-4-3-2-1-0
IO7SEL* - 6-5-4-3-2-1-0 - I0OW
IO7SEL* - 65432 1.0 1OW
JO7SEL* - 6-5-4-3-2-1-0 - IOW
IO7SEL* -6 -5-4 -3 -

25



Tandy 1000 Service Manual

System Control Signal Generation

The System Control Signal Generator provides the timing strobes required by the system.
These include IOW*, IOR*, MEMW* MEMR*, ALE, DEN* and IO/M*  These signals are
synthesized by U46 (IFL) from timing signals A,B,C,D, 8088 status signals SSO*, DT/R*,
IO/M™ plus HLDA and INTCS* (8259 chip select). Timing signals A, B, C, D come from
flip-flops U23 and U47. The timing clock is CPUCLOCK. A CPU cycle is divided into five
periods: T1, T2, T3, TWAIT, and T4. Each cycle has a clock rising edge and a clock
faling edge. Thus T1+ denotes rising, and T1— denotes falling. Signal “A" is started by
ALE true (T1+) and stopped by "C", (T2+). Signal “B” is started by “A” and (T1-) and
stopped by CPUREADY, and “D”. Signal "C" is started by "B”, (T2+) and stopped by
“BNOT", (T3+). Signal “D” is started by "“C”, (T2-) and stopped by "“CNOT”, (T3-).
Characteristically, A" is always one clock long while “B’", “C" and D" are variable in
length depending on the number of inserted “wait” states. Thus any half-clock period
between T1+ and T3- can be logically combined to create the output timing signals. See
Figure 7.

All external devices, except the 8259A Interrupt Controller, are buffered by an 1.S244 that is controlled
by the DEN™ signal. Since the 8259A is not buffered, the DEN* signal must remain inactive during
accesses to the 8259A.

Bus Specification

Specifications for the bus will include the expansion connector pin/signal assignments and the signal
characteristics. Refer to the Expansion I/F Connector diagram. See Figure 8.
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interrupt Function

The 8088 supports two types of interrupts: maskable (by the CPU, INT) and non-maskable (NMI).
See Figure 9. The 8259A Interrupt Controller is the source of the INT for the 8088. The 8259A has
eight interrupt inputs controlled through software commands. It can mask (disable) and prioritize
(arrange priority) to generate INT. These eight interrupts are:

#0 Timer Channel 0 Software Timer

#1 Keyboard Keyboard Code Received

#2 Hard Disk Controller Optional Function, Interrupt on Bus
#3 Modem Optional Function, Interrupt on Bus
#4 RS-232 Optional Function, Interrupt on Bus
#5 Vertical Sync Software Timer for Video

#6 Disk Controller, Floppy Ready to Receive/Transmit Data
#7 Printer Data Transmission Complete

The NMI interrupt is not maskable by the CPU but it can be enabled/disabled by hardware. The
enable is at Port 00AQ Bit 7. The enable is cleared by RESET. There is no specific function assigned
to NMI and it is available on the bus.
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Bus Interface

The interface to the main bus is divided into three parts: address/control strobes, memory data and
I/O data. The address/control strobe part (BAO - BA19, BMEMR*, BMEMW™, BIOR™, BIOW™*) is
shared by both the I/O and the memory sections. Input buffers are U59, UB0 and U42. One function
of the address bus is the select logic for each of the functions. U80 decodes all the I/0 chip selects
except those for the Video/System Memory /0O ports which are decoded by U103. The memory
selects are decoded by U53. The /O data transceiver is U97 with its output enable decoded by
U80. The memory transceiver is U14 and its output enable is decoded by U53. The direction control
for both data transceivers are the “read’ strobes; IOR* for U97 and MEMR- FOR U14.

Keyboard / Timer / Sound Circuits

The focal point for this circuit is the 8255 Programmable Peripheral Interface (PPI). It has three 8
bit parallel ports, A, B and C. Port A is configured as an input port and is used for keyboard data.
Port B is configured as an output port and is used for control signals for the sound, keyboard and
timer functions. Port C is split into 4 inputs, including the timer channel and #2 monitor and 4 outputs
including the keyboard/multifunction interface signals. See Figure 10.

Keyboard Data

The computer receives data from the keyboard in an asynchronous serial format with one 8 bit word
for each keystroke. This serial data is converted by the shift register, U91. This byte is then read
by the CPU through the 8255 Port A. On receipt of a character an interrupt is set and the keyboard
“BUSY" signal disabies further transfers from the keyboard (2 of U104). To enable the keyboard
again, the ""keyboard clear’ signal from 8255 Port B must be toggled. This signal when high clears
the interrupt, the shift register and holds “BUSY" active (U78 pin 11.) Holding “BUSY"’ active prevents
another character from being sent until the clear routine is complete. The serial data from the keyboard
consists of a clock signal and a data signal. The clock consists of 8 consecutive positive pulses
(signal normal state is logic low). The rising edge of each pulse is centered in the middle of each
data period. The data signal consists of 8 data periods and a “‘end-of-character” bit. Normal state
of the data signal is logic high which represents a logic 1. Thus the data signal will change only
if the data bit is a 0. The ninth and last data bit is always a 0. In the absence of a ninth clock it
will strobe a 1 into U104 and set the interrupt and busy signals. See the Keyboard Timing Chart
in the Keyboard Chapter.
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Timer Function

The Timer is an 8253 Timer/Counter consisting of three independent counters. The clock for all three
counters is 1.1925 MHz. The gate for counter #0, #1 is permanently “on’’. The gate for counter
#2 is controlled by a bit of the 8255 Port B. The output of counter #0 is dedicated to system interrupt
#0 (8259 IR0) for software timing functions. The output of counter #1 is dedicated to the REFRESH
function. When the optional DMA/Memory board is installed, DMA channel #0 is used for refreshing
the RAM memory. Counter #1 sets RFSHRQ™* (DRQO) every 15 microseconds to initiate a single
“dummy’ memory read. The output of counter #2 is routed to the sound circuit and into the 8255
Port C for monitoring by the CPU. See Figure 11.

Sound Function

The sound function consists of an internal and an external sound circuit. The internal sound circuit
is directly connected to the speaker via U118. The source of the sound frequencies is U96 Complex
Sound Generator. Internally, U96 has four programmable sound generators. The frequency and
output level of each is controlled by software. The four internal generators are summed with an external
input into a single output. The external source is from the 8253 counter #2 (programmable frequency
and fixed amplitude). In addition to being the only source for the unit speaker, it is one of three
selectable sources for the external audio out signal. This signal is intended as an input into a external
amplifier such as a stereo. The three sound frequency sources are:

1. Complex sound generator U96.
2. The 8253 counter at channel 2.
3. Any external source applied to bus interface pin B08, Audio In.
These are selected by an analog multiplexer U105. Selection signais are SNDCNTLO, SNDCNTLA

from the 8255. The output driver for Audio Out is U119 which is designed to drive a load impedance
of 1000 ohms. See Figure 12.
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Joystick Inierface

The joystick inte face converts positional information frornr hand-held joysticks (1 or 2) into CPU data.
Each joystick provides 1 or 2 push-buttons and X, Y rosition for a total of 4 bits each. You can
use 2 joysticks. The joystick handle is connected to two potentiometers mounted perpendicular to
each other; one for X position, one for Y position. Throu jh the cable, the main logic board applies
+5 VDC to one side and ground to the other of the pots. The pot wiper is the position signal: a
voltage between 0 and +5 VDC. This signal is appliec to one input of a comparator U119. The
other comparator input is the reference signal (a ramp be:ween 0.0 to + 5.0 volts.) When the position
signal is equal cr less than the reference signal, the corr parator output goes true. This comparator
output is the X or Y position data bit. The ramp is rese' to 0.0 VDC whenever a “write" is made
at Port 200/201 Hax. The IOW ™ signal turns on Q2, whic1 drains C6 to 0.0 volts. When Q2 is turned
off, Q1, R3, R4 K9, and CR1 create a constant-current source that linearly charges C6 to +5.0
VDCin 1.12 milliseconds. The joystick information is “‘readd” by the CPU at Port 200/201 Hex through
U18. See Figurs 13.

Printer Interface

The printer intetface is totally contained in a custom Gzte Array U108 and is shown in Figure 14.
Functionally, the: orinter interface consists of an output data latch (write @ 378) and accompanying
input date buffer. The latch and buffer reads back the outpput data (read @ 37A) with an accompanying
input buffer for ‘ead-back (read @ 37A). The input buffar is for reading printer input signals (read
@ 379), /O address decoding, data transceiver, and interrupt logic. The interrupt is (logically)
ACKNOWLEDGE™ if interrupts are enabled (37A Bit 4.
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Floppy Disk Controller Interface

The Floppy Disk Controller interface consists of the 765 controller and support circuitry. The oscillator
formed by U29, Y1 generates an 8.00 MHz clock that is divided down to 4.00 MHz and 2.00 MHz
by U30. The 4.00 MHz signal is applied to the FDC for its internal processor clock (CLK pin 19)
and to counter circuit U31 to generate the FDC write clock (WCK pin 21). U31 produces a pulse
at count 15 that loads the next count of 8. Therefore, WCK is a 250 nanosecond pulse every 2.0
microseconds. The CPU interface consists of the chip select decode U98, U51 address A0, A1,
function decode FDCCS™, and IOR*, IOW™. The function decode FDCDS* is separated into the
lower four address range for the “DOR"’ register and into the upper four address range for the FDC;
both are inhibited by AEN. The “"DOR" latch U71 is for configuration control, drive select, reset,
interrupt/DMA request enable, drive motor control, and software transfer terminal count. Latch U106
is used to delay the FDC DMA request (DRQ) as specified by the 765 specification. Counter U50
Is used to add pre-compensation to the MFM coded write data (250 nanosecond pulse every 2.0
microseconds maximum). The 765 FDC signals “early’” and “‘late’” determine the number of 8 MHz
ciock periods (125 nanoseconds) the write data is delayed thru U69 - normal = 6, early = 4, late
= 7. Data separator UG9 converts “‘raw data’” from the drive into read data (RDD) and read clock
(RDW).
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Introduction to the Video System Logit:

The Video System Logic is composed of three functional sections: Video Address Generation, Video
Memory, and Vicleo Data Processing.

The Video Address Generation logic is composed of tre MC6845, one control register U99, and
six multiplexers. The MC6845 generates the video addresses and video timing signals for all modes
of operation. The control register is used for paging the 128K system memory. The MC6845 has
a maximum address range of 32K. Since the Video/System RAM size is 128K, the RAM is divided
into 4 pages of 32K each. Selection of the page is determined by the Page Register U99, by the
Page Multiplexer U89, US0, and by asscciated gates. The CPU has the option of addressing the
RAM at two different locations, one as 32K window starting at B800O0 or as System RAM at an assigned
128K page between 00000 and A0000. The top two hits of the control register U99 are used to
select different acldressing modes for high resolution giaphics. For programming ease, any of the
graphics modes requiring only 16K of memory will bs automatically selected by the addressing
logic. Multiplexars U72 through U75 are used to select either the CPU or the video address and
to switch between row and column addresses for the dynamic RAM chips.

The Video Memcry is composed of two 8 bit rows of 64k dynamic RAMs (64K x 8 x 2) that is shared
by the video aric the CPU (8088). The video system sces the memory organized as 64K x 16 bits
wide to allow a high video bit rate. See the RAM Timing Chart (page 43) for the RAM specifications.
The CPU sees the memory as only 8 bits wide. During any read operation (either CPU or video),
both banks of namory are accessed at the same time. The data is latched into U35 and U56 for
the video or inio U36 and U57 for the CPU. The video uses all 16 bits of memory; however, the
CPU expects cnly 8 bits, and the extra bits are ignored. The CPU selects the 64K x 8 bank using
address 00000, so the memory is organized as 128K x 8 to the CPU.

The RAM is localed at an address determined by the rremory configuration control port. In a 128K
system that address is normally 00000 — 1FFFF. In a: dition this memory may be accessed at the

. 32K byte address from B8000 — BFFFF. A page regist 3r selects which of the 4 pages are available
to the CPU. The CPU access is synchronized to the video so that no adverse effects are observed
at any time.

The processor can address any location in memory whi e the video is using only a 16K or 32K page.
This allows one video page to be displayad while anotier is being changed By the CPU. Therefore,
the displayed page can be switched during vertical retiace. A video system memory map is shown
on the next pags.
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The third section ¢ the video (Video Data Processing) is composed of only one 40-pin IC. However,
a large amount of logic has been compressed into that single HCMOS custom IC. Figure 15 shows
a block diagram of the logic. The multiplexed data input from the RAM is divided back into 16 bits
of information. -or the alphanumeric mode this is craracter byte and atiribute byte data. In
alphanurreric mocle, the character data is used to address the character ROM. The character ROM
output is loadec into a shift register controls the on/off selection of each video dot. The attribute
byte defines foreground and background color. In graphics mode, the data bits are first rearranged
depending on the mode, and then loaded into the shif register. The mode selection multiplexer
selects alpha, 2 color, 4 color medium resolution, 4 color high resolution, or 16 color modes. The
output of the mocie selection multiplexer clocks the RG3I data before it goes to the palette RAM
and then clocks it again after the palette. From this last ragister, the RGB! data passes through the
pborder color mux and then through the output buffers as RGB! data. The RGB outputs are also
used to generale the composite color signal.

The remeining logic of the Video Array consists of the ‘iming logic, the control register logic and
the timing delay logic. The timing logic provides the clocks and shift load signals for the latches
and the shift registers. The control registers are loaded by the system software and provide the
mode selaction and color control bits. The timing delay logic synchronizes all the logic. See Figure
16 for the Video Array Block Diagram.
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Main System Board RAM Timing Specification

AC Operating Conditions and Characteristics

Parameter Symbol Min. Manx. Units
Random Read or Write Cycle Time tRC 279 - ns
Read Write Cycle Time tRWC 279 —_— ns
Access Time from Row Address tRAC — 200 ns
Strobe
Access Time from Column tCAC — 100 ns
Address
Output Buffer and Turn-Off Delay tOFF 0 30 ns
Row Address Strobe Precharge tRP 100 — ns
Time
Row Address Strobe Pulse Width tRAS1 170 —_ ns
Column Address Strobe Pulse tCAS 130 — ns
Width
Row Address Setup Time tASR 0 — ns
Row Address Hold Time tRAH 20 —_ ns
Column Address Setup Time tASC 0 e ns
Column Address Hold Time tCAH 35 — ns
Transition Time (Rise and Fall) tT — 50 ns
Read Command Setup Time tRCS 0 — ns
Read Command Hold Time tRCH 0 — ns
Read Command Hold Time tRRH 0 — ns
Referenced to RAS
Write Command Hold Time tWCH 35 —_ ns
Write Command Hold Time tWCR 95 — ns
Referenced to RAS
Write Command Pulse Width tWP 35 — ns
Write Command to Row Strobe tRWL 45 — ns
Lead Time
Write Command to Column tCWL 45 — ns
Strobe Lead Time
Data in Setup Time tDS 0 ns
Data in Hold Time tDH 35 — ns
Data in Hold Time Referenced tDHR a5 — ns
to RAS
Column to Row Strobe tCRP 0 — ns
Precharge Time
RAS Hold Time tRSH 85 — ns
Refresh Period tRFSH — 2.0 ms
WRITE Command Setup Time tWCS 0 e ns
CAS to WRITE Delay tCWD 45 —— ns
RAS to WRITE Delay tRWD 120 — ns
CAS Hold Time tCSH 200 — ns
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Memory Map
MEMCONFIG, 3
See POt MEMCONFIG, 2
MEMCONFIG, 1
\ F-FFFF .
ROMCS0 sak
F-8000
F-000 —ROMCS1__ ¥
ROM Only E-0000 ;
D-0000 ¢
I C-0000 e
B-8000 Oonly
B-0000 — — 1 Page 5 101
10
A-0000
9
9-0000 Page 4 100
8
80000
a
7-0000 Page 3 011
° )
RAM Only 6-0000
|
5-0000 Page 2 010
¢ )
4-0000
3
3-0000 Page 1 001
2
20000 {
]
1-0000 § Page 0 000
0
—I —  0-0000
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Video Systein Modes

Display Modes

The video circuiiry is designed to operate with three typas of display devices: a standard TV using
an optional RF modulator, a composite monitor and an RGBI color monitor. To support these different
display types, koth a composite video output and a ¢-pin RGBI connector are provided.

The video display system is very flexible and can be programmed for a number of video modes.
These modes use varying numbers of colors (2, 4, or 16). “"hese 16 colors are defined by combinations
of the RGBI as shiown in the color chart below and can be used for foreground, background, and
character blinking. If you are using a black and white monitor. (These colors will appear as shades
of gray for use as reverse video, highlighting, and blinking.) In addition any 1 of the 16 colors or
shades cf gray can be used for the screen border.

Color ! R G B
Black 0 0 0 0
Blue 0 0 0 1
Green 0 0 1 0
Cyan 0 0 1 1
Red 0 1 0 0
Magenta O 1 0 1
Brown 0 1 1 0
Light Gray 1 1 1
Dark Gray 1 0 0 0
Light Blue 1 0 0 1
Light Green 1 0 1 0
Light Cyan 1 0 1 1
Pink 1 1 0 0
Light Magenta 1 1 0 1
Yeliow 1 1 0
White 1 1 1

Available Colors Table
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Operating Modes

The operating modes supported by the system software may be grouped into two categories:
alphanumeric and graphic.

The alphanumeric mode has two basic types of operation: 80 character by 25 rows and 40 character
by 25 rows. In both modes the characters are generated by a 256 character ROM. The character
ROM is divided into the following groups:

96 Standard ASCII characters

48 Block Graphics characters

64 Foreign Language/Greek characters

16 Special Graphics characters

32 Word Processing/Scientific-Notation characters

In both modes all characters are 7 dots wide by 7 dots high and are placed in an 8 dot wide by
8 or 9 dot high matrix.

In both the 40 x 25 mode and the 80 x 25 mode, two bytes of data are used to define each character
on the screen. The even address (0,2,4 etc.) is the character code and is used in addressing the
character generator ROM. The odd address (1,3,5 etc.) is the attribute byte, that defines the foreground
and background color of the character. The following chart shows how the attribute byte functions
to control colors.

ATTRIBUTE BYTE

BIT 7 6 5 4 3 2 1 0
3D9 Bit 5 Background Foreground

=0 I R G B | R G B
SDIBLS gk | R @ B I R G B

Blink = A 1 in bit 7 enables blinking of the foreground.
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Graphics Moce

The Video Color/Graphics System can be programmec for a wide variety of modes. The Tandy
1000 and its system ROM BIOS supports the following Graphics Modes:

Mocle IMB PCjr IBM PC
4-Color Medium-Resolution X X

16-Color Meciium-Resolution X

16-Color Low-FHesolution X
2-Color High-Resolution X X
4-Color High Resolution X

Low and medium resolution modes work on all types of display devices. The high-resolution mode
may require a rnonitor for correct operation.
Graphics Meimory Usage

Graphics memory uses either two or four banks of 8001) bytes. In either case pixel information for
the display’s upper-left corner is found at address 0000. The 4-color high-resolution and 16-color
medium-resolution graphics use four banks of 8000 b/tes.

The following is & table of the graphics storage organ zation for four banks of 8000 bytes:

1-*-1 60 Bytes—»l Memory

[ 0000H
00 Scans (0, 4, 8, ... 196)
-— 1F3FH
-— 2000H
07 Scans (1,5,9,...197)
-— 3F3FH
-— 4000H
10 Scans (2, 6, 10, . . . 198)
-— 5F2FH
-—1 6000
11 Scans (3, 7, 11, . .. 199)
~— 7F3FH

Graphics Storage Orpganization

The 2-color high-resolution graphics, the 4-color medium-resolution graphics, and the 16-color low-
resoluticn graphics use only two banks of 8000 bytes.
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The following is a table of the graphics storage organization for two banks of 8000 bytes:

- 80 Bytes—»i Memory Address

0000H
Even Scans (0, 2, 4, . . . 198)

1F3FH

2000H
Odd Scans (1, 3, 5, ... 199)

3F3FH

Graphics Storage Organization

High-resolution 2-Color Graphics

The high-resolution 2-color mode may require a high-resolution monitor for correct operation. This
mode can display 2 of 16 possible colors. It contains 200 rows of 640 pixels, requires 16K bytes
of read/write memory, and formats 8 pixels per byte. This mode is available in the IBM PC and IBM PCjr

Byte O
Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6
Byte 7

]

Il

il

eighth pixel
seventh pixel
sixth pixel
fifth pixel
fourth pixel
third pixel
second pixel
first pixel

High-Resolution 4-Color Graphics

The high-resolution 4-color mode may require a high-resolution monitor for correct operation. This
mode can display 4 out of 16 colors. (Each pixel selects 1 of 4 colors.) It contains 200 rows of 640
pixels, requires 32K bytes of read/write memory and formats 8 pixels per two bytes (1 even-byte
and 1 odd-byte). This mode is only supported on the IBM PCjr.

Even Bytes Odd Bytes
First Display Pixel PAO (7) PA1 (7)
Second Display Pixel PAO (6) PA1 (6)
Third Display Pixel PAO (5) PA1 (5)
Fourth Display Pixel PAO (4) PA1 (4)
Fifth Display Pixel PAO (4) PA1 (3)
Sixth Display Pixel PAO (3) PA1 (2)
Seventh Display Pixel PAC (1) PAT (2)
Eighth Display Pixel PAO (0) PA1 (0)
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Medium-Resolution 16-Color Graphics

The medium-resolution 16-color graphics rmode works with all types of display devices. This mode
specifies 1 of 16 colors for each pixel. It requires 32K Lytes of read/write memory, contains 320
rows of 200 pixels, and formats each byte in the same manner as the low-resolution mode. This
mode is availablz in the IBM PCjr only.

econd Pixel First Pixel
0 1 2 3 4 5 6 7
PAQO PA -~ PA2 PA3 PLO PA1 PA2 PA3

Low-Resolution 16-Color Graphics

The low-resolution mode works with all types of display devices. This mode contains 200 rows of
160 pixelg, requires 16K bytes of read/write memory, specifies 16 colors for each pixel by the RGBI
bits, and ‘ormats 2 pixels per byte. This mode is availzble in the IBM PCjr only.

Becond Pixel First Pixel
0 1 2 3 ‘. 5 6 7
PAO PAT PA2 PA3 PO PA1 PA2 PA3

Medium-Resaclution 4-Color Graphics

The medium-resolution mode works with all types of disolay devices. This mode supports 4 of 16
possible colors. t requires 16K bytes of read/write memo-y, contains 320 rows of 200 pixels, selects
1 of 4 colors for each pixel, and formats 4 pixels per b/te. This mode is available in the IBM PC
and IBM PCijr.

Fourth Pixel Third Pixel Fecond Pixel First Pixel
0 1 2 3 ! 5 6 7
PAD PA1 PAO PA1 PAO PA1 PAO PA1
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System Logic Registers
Video Array Registers

The Video Array is addressed at /O addresses 3D8, 3D9, 3DA, and 3DE. Address 3D8 and 3D9
are PC compatible control registers. Address 3DA is an address register for port selection inside
the Video Array. Address 3DE is the data port. You can program all Video Array registers, except
308 and 3D9. Registers are programmed by first writing an address to 3DA and the data to 3DE.
The following chart shows the address at each of these Video Array registers.

Register Address Hex
Palette Mask 01
Border Color 02
Mode Control 03
Palette Registers 10 — 1F

Palette Mask Register

This 4-bit (write-only) register has a video array address of 01H. The following table lists each bit.

Bit Palette Mask

0
1
2
3

whh— O

This register allows any of the address lines into the palette where they are then forced to O.
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Border Color Register

This 4-bit (write-cnly) register can be addressed in the video array at 02H. The following table gives
the register’s bit functions.

Bit Descripticn

0 B (Blue) Border Color Select

1 G (Green) Border Color Select
2 R (Red) Border Color Select

3 | (Intensity) Borcer Color Select

Border Color Register
The screen-bordar color is defined by bits 0-3, that selects one of 16 colors. See the Colors Definition
Table listed in this section.
Mode Control legister

This 5-bit (write-cnly) register is accessed at the video array address 03H. The following table gives
the register’'s bit functions.

Bit Description

0 Not used

1 Not used

2 Border Enable

3 4 Color High Res.
4 16 Color Mode

Mode Control Register
Bit 0 Not Used
Bit 1 Not Used

Bit 2  This bit @nabies the border color register. For PC compatibility this bit should be 0. For
PCjr compatibility this bit should be 1.

Bit 3 Forthe 4 color 640 x 200 graphics mode, this bt should be set to 1 and for all other modes
set to .

Bit 4 Set this bit to 1 for 16 color modes and to O ‘or all other modes.
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Palette Registers

The palette is a 16 x 4 high speed RAM that lets you redefine any color. To load the palette, write
the hex address to the video array address register at 3DA. (The 16 palette registers are located
at addresses 10 -1F.) Then the new palette color is written to 3DE. Only the 4 least significant bits
are used as shown by the following table:

Bit Description
0 Blue
1 Green
2 Red
3 Intensity

Palette Register Format

Bit 4 of the video array address register is used to select the palette. Once the palette is selected,
hashing or noise will be observed on the display. To avoid this effect, the palette should be accessed
during vertical or horizontal blanking, and the address register should be changed to less than 10
prior to returning to normal operation.

During the normal display operation, the RGBI information is used to address the palette as shown
in the chart below. If a graphics mode (which uses fewer than 16 colors) is selected, the palette
is addressed by the extra bits defined by the control registers at 3D8 and 3D9. Optionally, the extra
bits may be masked off (PA3 and PA2 are set to 0 or PA3, PA2 and PA1 are set to 0) by using
the palette mask register. When you use the mask register, only palette registers 0 and 1 will be
used for 2 color modes. Only registers 0,1,2 and 3 will be used for 4 color modes.

Palette Palette Register
Address

Bits o(11213 4|56 |7 8|9 1011112131415
PAD (B) 0 1 0 1 0 1 0 1 0 1 0 1 01010 1
PA1 (G) 010 1 1 010 1 1 DO 1 1 010 1 1
PA1 (R) 010101011 111111010101 041t 111111
PA3 (1) olojofofloOo|jOjO|lO |ttt 11T

55



Tandy 1000 Service Manual

Video Memory Map and Registers

Video Memory Map

Address Description
3D0 Not used
3D1 Not used
3D2 Not used
3D3 Not used
3D4 6845 Address Register
3D5 6845 Data Register
3D6 Not used
3D7 Not used
308 Mode Select Register
3D9 Color Select Register
3DA Video Array Address % Status
3DB Clear Light Pen Latcr
3DC Set Light Pen Latch
30D Not used
3DE Gate Array Data
3DF CRT Processor Page Register

Operatior: of the: video subsystem and mode selection is controlled by the registers listed in the
above takle. The video array registers at 3DA were explained earlier. The remaining control registers
operate as follows:

6845 Address: Register (3D4)

This 5-bit write-only register addresses 1 of the 18 internz| data registers of the 6845 CRT controller.
The selected register is then read or written through tre 6845 data register.

6845 Data Register (3D5)

This port is usecl to access the internal daia register preriously selected through the 6845 address
register.
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PROGRAMMING TABLE FOR THE 6845 All Values in Hex (Decimal
Register 40 x 25 80 x 25 Low Res. | High Res. 40 x 25 80 x 25 Low Res. | High Res.
Address Alpha Alpha Graphics Graphics Alpha Alpha Graphics Graphics

00  Horizontal Total 38 (56) 71 (113) 38 (56) 71 (113) 38 (56) 71 (113) 38 (56) 71 (113)
Horizontal

01 Displayed 28 (40) 50 (80) 28 (40) 50 (80) 28 (40) 50 (80) 28 (40) 50 (80)
Horizontal

02 Sync Position 2D (45) 5A (90) 2D (45) 5A (90) 2C (44) 58 (88) 2C (44) 58 (88)
Horizontal

03 Sync Width 0A (10) 0A (10) 0A (10) 0A (10) 08 (8) 10 (16) 08 (8) 10 (16)

04  Vertical Total 1C (28) 1C (28) 7F (127) 3F (83) 1F (31) 1F (31) 7F (127) 3F (63)
Vertical

05 Total Adjust 01 (N o1 (1) 06 (6) 06 (6) 06 (6) 06 (6) 06 (6) 06 (6)
Vertical .

06 Displayed 19 (25) 19 (25) 64 (100) 32 (50) 19 (25) 19 (25) 64 (100) 32 (50)
Vertical

07 Sync Position 1A (26) 1A (26) 70 (112) 38 (56) 1C (28) 1C (28) 70 (112) 38 (56)

08 Interlace Mode 02 (2) 02 (2) 02 (2) 02 (2) 02 (2) 02 (2) 02 (2) 02 (2)
Max Scan

09 Line Address 08 (8) 08 (8) o1 (N 03 (3) 07 (7) 07 (7) 01 (1) 03 (3)

10 Cursor Start 06 (6) 06 (6) 06 (6) 06 (6) 06 (6) 06 (6) 06 (6) 06 (6)

11 Cursor End 07 (7) 07 (7) 07 (7) 07 (7) 07 (7) 07 (7) 07 (1) 07 (7)
Start

12 Address (High) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0)
Start

13 Address (Low) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0) 00 (0)

Monitor Mode TV Mode

000} Apue]
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Mode Register (3D8)

This mode register controls the basic operating characteristics of the video. It consists of a 6-bit
write-only registar, and each bit controls one aspect of the operation of the video subsystem.

Bit Descripticn

0

High Reso ution Dot Clock. This bit controls the ogerating speed of the video system. A “or
selects the lower speed for 40 character text or low resolution graphics modes. A “'1"" selects

high speed for 80 character text or high resolution graphics modes.

Graphics Select. This bit selects alpha or graphics modes. A “0"" selects the aipha mode. A
“1” selects the graphics mode.

Black and White Select. This bit selects black anc white or color mode for TV or composite
monitors. £ 1" will disable the color signal and givs a black and white image. In RGB monitors,
a different color palette is selected by this bit in 220 x 200 4 color graphics mode. This bit
will have ro other effect on RGB operation.

Video Enable. This bit enables or disables the video display. A "1 enables the video display.

640 Dot Graphics. This bit is used to select either of the two 640 x 200 graphics modes. A
“1" selects 540 x 200.

Blink Enable. This control bit is used in the alpha moJe only. A 1" selects blinking if the attribute
bitis set (bt 7). A 0" selects 16 background colors. (With blinking selected only 8 background
colors are available.)

Color Select Flegister (3D9)

This register is usad to control several color features in the alpha modes and the 320 x 200 4 color
mode.

Bit Description

0-3 Alpha Border. In either alpha mode, these bits are used to select the screen color. In the 320

M WM™

x 200 4 color mode, these bits determine the background color if PAO and PA1 are both 0.
In the 64C x 200 2 color mode, they select the foreground color.

Blue
Grean
Rec
Intensity

Alpha Bac«ground/320 Graphics Foreground Intensity. When blink is enabled in the alpha mode,
this bit is used to select the intensity. In the 320 x 200 4 color mode, the bit selects the intensity
of the foreground.

320 x 200 4 Color Blue Control. This bit is used tc control the blue output in 320 x 200 color
graphics.
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Status Register

The 4-bit *‘read only" register provides video and light pen status. It is addressed by a read operation
at 3DA. (The video array address register is not used to select this port.) The following table gives
the register’s bit functions:

Bit Status

0 Display Inactive

1 Light Pen Trigger Set

2 Light Pen Switch Made*
3 Vertical Retrace

Status Register
Bit 0 When bit 0 is (0), the display is active. When (1), this indicates video is not displayed.
Bit 1 When bit 1 is "'high,” this indicates that the light pen input has a positive-going edge,
and has set the light pen trigger. When this trigger is “low,” during a system power-on,
it may be cleared by performing an I/O command to address 3DB. No specific data is
required due to address-activated action.

Bit 2 Bit 2 is the status of the light pen switch. When bit 2 is “low,” the light pen switch is on.
The switch is not latched or debounced.

Bit 3  When bit 3 is “‘high,” this indicates that the vertical retrace is active.
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Light Pen Laich
Set 3DC
Reset 3DB

Any output to the port sets or resets the light pen latch [data byte has no effect). Before the 6845
can read the light pen again, the latch {(3DB) must be cleared.

CRT/Processor Page Register

This 8-bit (write-only) register is addressed at 3DF. The descriptions below are of the register functions:

Bit Description

0 CRT Page 0

1 CRT Page 1

2 CRT Page 2

3 Processor Page 0

4 Processor Pege 1

5 Processor Peage 2

6 Video Address Mode 0
7 Video Address Mode 1

CRT / Processor Page Register

CRT Page 0-2
Bits 0-2 celect the 16K page used by the video. In 32< modes, bit 0 is ignored.

Processor Page (-2

These processor [rage bits are combined with the CPU acdress to select the 32K segment of memory
accessed at B80CO. If an odd page numkter is selected 1,3,5, etc.) the window is reduced to 16K.
Video Address \inde 0-1

These bits are usad in conjunction with the graphics ¢ontrol bit (bit 1 at 3D8) to select the video
address supplied to the RAM. The following chart lists the values to be used for each video mode.

Video A:dress

Moile Description 1 (Bit TR)ﬁod_ 0 (Bit 6)
All' Alpha Modes 0 0
Low-Fiesolution-Graphics
Modes 0 1
High-Resolution-Graphics
Modes 1
Unusec, Reserved 1 0

CRT / Processor Page Register
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General Memory Information

Mode Selection Summary

40x25 40x25 80x25 160x200 320x200 320x200 320x200 640x200 640x200
Alpha Alpha Alpha 16 Color 4 Color | 4 Shades | 16 Color 2 Color 4 Color
B/W Color Color Graphics Graphics Of B/W Graphics Graphics Graphics
3D8
Bit 0 0 0 1 0 0 0 1 0 1
HRESCK
308
Bit 1 0 0 0 1 1 1 1 1 1
GRPH
3K8
Bit 2 1 0 0 0 0 1 0 0 0
BW
308
Bit 4 0 0 1 0 0 0 0 1 1
HRESAD
3DA
REG 9 0 0 0 0 0 0 0 0 1
4 Color
3DA
Reg 08 0 0 0 1 0 0 1 0 0
16 Color
1/0 Map
Address
Block Usage Function
0000 — 0O1F 0000 — O0OF DMA Function
0020 — 003F 0020 — 0021 Interrupt Controller
0040 — 005F 0040 — 0043 Timer
0060 — 007F 0060 — 0063 PIO
0080 — 009F 0080 — 0083 DMA Page Register
00AQ — 0O0BF 00AOQ NMI Mask Register
00CO — OODF 00C0 — 00CH Sound Generator
OOEO — OtFF Reserved
0200 — 020F 0200 — 0201 Joystick I/F
0210 — 031F Reserved
0320 — 032F Reserved Hard Disk
0330 — 036F Not Assigned
0370 — 037F 0378 — 037B Printer
0380 — 03CE Not used
03D0 — 03DF All System Video
03E0 — O3EF Reserved
03F0 — O3FF 03F2, F4, F5 Floppy Disk Controller
0400 — FFFF Not Usable
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System Configuration Port
1/0 Address: 00A0

Data
Bit
D1 MEMCONFIG 1
D2 MEMCONFIG 2
D3 MEMCONFIG 3
D4
D5
D6
D7 NMIEN
System ROM
Size: 16K x 8 (128K)

32K x 8 (256K) optional

Quantity:

Address Range — ROM: F0000 To FFFFF

1 or 2, socketed

Function

Selects 1 Of 8 — 128K
Memory Pages Where
Video/System Ram Memory
To Be Located. See
Memory Map For Details.

Register Located Main Logic.

Reserved

Reserved

Reserved

Enables NM!I Input To

CPU 0 = Mask 1 = Enable

Register Located Main Logic.

ROM

Two 32K address segments are decoded in hardware.
There will always be one systerm ROM located at the boot segment
F8000 — FFFFF. The second system ROM will be limited to the

second address segment FO000 — F7FFF.

No error detection capability.

RAM address range: 00000 to B8000

RAM memory used by the CPU must be continuous beginning at 00000.
Address selection granularity — 64K,
Video memory access at B8000/C0000.

RAM

Presence (quantity) of RAM in addition to video/system RAM determined by initialization routing.

Video system RAM memory address select defined by “MEMCONFIG" register at 00A0. On
power-up or reset, address defaults to B800O.

No memory error detection capability.
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Detailed Memory Map

Address?

0000
0001

0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000k
0O0F

Address?

0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002A
002B
002C
002D
002E
002F

Description

8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller
8237A-5 DMA Controller

Description

8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller
8259A Interrupt Controller

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

1. A4 - A15 are used to generate the chip select for the 8237A-5. AO, A1, A2, A3 are connected directly to the 8237A-5. The assigned addresses are

0000 - Q00F. The DMA is optional

2 A3 - A15(B) are used to generate the chip select for the 8259A. A0 is decoded directly by the 8259A. The assigned addresses are 0020-0021(B)
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Address? Description

0040 8253-5 Timer
0041 8253-5 Timer
0042 8253-5 Timer
0043 82:3-5 Timer
0044 8223-5 Timer
0045 8253-5 Timer
0046 8223-5 Timer
0047 8223-5 Timer
0048 Not used
0049 ot used
004A Not used
004B Not used
004C Not used
004D N ot used
004E Not used
004F ot used
Address? Description
0060 8255A-5 PPI
0061 B8255A-5 PPl
0062 8255A-5 PPI
00863 8255A-5 PPI
0064 8255A-5 PPI
0065 235A-5 PPI
0066 82 55A-5 PPI
0067 8235A-5 PPl
0068 Mot used
0069 Mot used
006A Mot used
006B Mot used
006C Mot used
006D Mot used
006E Mot used
006K Mot used

3. A3 - A15 are used [0 generate the chip select for the 8253-A. AO is decoded d-recily by the 8253-A. The assigned addresses are 0040 - 0043.
4. A3-A15 are used te generate the chip select for the 8255A-5. A1 and AC are decodzd directly by the 8255A-5. The assigned addresses are 0060 - 0063.

Detailecl Memory Map——Continued
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0060 — PORT A

Bit Description

Keyboard Bit 0 — LSB
Keyboard Bit 1 —
Keyboard Bit 2 —
Keyboard Bit 3 —
Keyboard Bit 4 —
Keyboard Bit 5 —
Keyboard Bit 6 —
Keyboard Bit 7 — MSB

See Keyboard Specifications

0061 — PORT B — READ OR WRITE

Bit Description

1 = 8253 Gate #2 Enabled
Speaker Data Out

Not used

Not used

Not Used

Sound Control 0

Sount Control 1

1 = Keyboard Clear

~NO Ok W -+ O

0062 — PORT C — READ/WRITES

Bit Description

(Out) Not Used
(Out) Multi-Data
(Out) Multi-Clock
(Out) Not Used
{(In) Not Used
8253 Cut #

(In) Not Used
(In) Not Used

~NO ok W+ O

5. The hardware logic is configured so that Port C is split with an input at PC4 - PC7 and an output at PCO - PC3.

Detailed Memory Map——Continued
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Address®

0080
0081

0082
0083
0084
0085
0086
0087
0088
0089
008A
008B
008C
008D
008E
008F

0081 — WRITE ONLY

Address

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

0082 — WRITE ONLY
Address

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Description

DMA Page Reg. (Not Used)

DMA Pagje Reg. (Ch 2)
DMA Pagye Reg. (Ch 3)

DMA Pags Reg. (Ch 0, 1)

Not used
Not used
Not used
Not used
ot used
Not used
Not used
Not used
Mot used
Not used
Not used
Not used

Description

DMA Ch 2 Address A16
DMA Ch 2 Address A17
DMA Ch 2 Address A18
DMA Ch 2 Address A19

Mot used

Mot used

Mot used

Mot used

Description

DMA Cr 3 Address A16
DMA Cr 3 Address A17
DMA Cr 3 Address A18
DMA Cr 3 Address A19

Not used

Not used

Not used

Not used

6. A3 - A15 are used to generate the chip select for the page register. The DMA 5 optional.

Detailect Memory Map——Continued
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0083 — WRITE ONLY

Address

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Address?

00AO
00A1

00A2
00A3
00A4
00A5
00A6
00A7
00A8
00A9
00AA
00AB
00AC
00AD
00AE
00AF

7 A0, A1, A2 = X.
X = don't care

Detailed Memory Map——Continued

Description

DMA CH 0 — 1 Address A16
DMA CH 0 — 1 Address A17
DMA CH 0 — 1 Address A18
DMA CH 0 — 1 Address A19

Not used

Not used

Not used

Not used

Description

NMI Mask Register
NMI Mask Register
NMI Mask Register
NMI Mask Register
NMI Mask Register
NMI Mask Register
NMI Mask Register
NMI Mask Register

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

67



Tandy 1000 Service Manual
Address® D:zscription
00CO0 Sourd SN76496
00CH Sourd SN76496
00C2 Sourd SN76496
00C3 Sourd SN76496
00C4 Sourd SN76496
00C5 Sourd SN76496
00C6 Sourd SN76496
00C7 Sourd SN76496
00C8 Mot used
0oCe Mot used
00CA Mot used
00CB Mot used
00CC Mot used
00CD Mot used
00CE Mot used
00CF Mot used
00AOQ, 00A1Y
Bit Description
0 Mot Used
1 MEMCONFIG 1
2 MEMCONFIG 2
3 MEMCONFIG 3
4 X
5 X
6 X
7 1 = Enable NMI
8. The chip select is decoclad for Write Only, and approximately 42 wait states are irserted.
9. X = don't care.

Detailed Memory Map——Continued
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Address1?

0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
020A
020B
020C
020D
020E
000F

0201 — READ"M
Bit

10. The assigned addresses are 0020 - 0021. A0, At, and A2 = X,

Description

Joystick
Joystick
Joystick
Joystick
Joystick
Joystick
Joystick
Joystick
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used

Description

R — X Position
R — Y Position
L — X Position
L — Y Position
R Button #1
R Button #2
L Button #1
L Button #2

11. A Write to 0200 restarts the integrator. Therefore, Write to 0201 before the port for joystick valves.

Detailed Memory Map-——Continued
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12. A0 and A1 are deccded by printer logic. The assigned addresses are 0378 - 031 8. A2 = X, and X = don't care.

Detailed Memcry Map——Continued

0378
Bit

~NO WD -+ O

0379
Bit

~NO A WwN - O

Addressi?

0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
037A
0378
037C
037D
037E
037F

Description

Data
Data
Data
Data
Data
Data
Data
Data

Desc

3it 0 — LSB
3it 1 —
3t 2 —
3t 3 —
3it 4 —
3it 5 —
3it6 —
Bit 7 — MSB

iption

Not used
Not used
Not used

OO O -0
i

lzrror

Printer Selected
=nd Of Form
Acknowiedge
Busy

Desc “iption

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used

Printer
Printer
Printer

Printer — Not used
Printer - Data Latch
Printer - Read Status

Printer - Control Latch

Printar — Not used

r — Data Laich
r — Read Status
r — Control Latch
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037A (037E)
Bit

~NOO Ok WD 2O

Address

3D0
3D1

3D2
303
3D4
3D5
3D6
3D7
308
3D9
3DA

3DB
3DC
30D
3DE
3DF

Detailed Memory Map——Continued

Description

0 = Strobe
0 = Auto FD XT
0 = Initialize
0 = Select Printer
1 = Enable Interrupt
0 = Enable Output Data
Not used
Not used

Memory Map
Not used
Not used
Not used
Not used

6845 Address Register
6845 Data Register

Not used

Not used

Mode Select Register
Color Select Register
Write Video Array Address
& Read Status

Clear Light Pen Latch
Preset Light Pen Latch
Not used

Write Video Array Data
CRT Processor Page Register
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Viden Array?3
Address (3DA)

00 Bit 0
00 Bit 1
00 Bit 2
00 Bit 3
00 Bit 4

01 BitO
01 Bit 1
01 Bit2
01 Bit3

3it 0
3it 1
3it 2
3it 3

i

|
!
|
|

i iN NG N

[oNeNeNe]

fie

03 Bit0
03 Bit 1
03 Bit 2
03 Bit 3
03 Bit 4

10 — 1F Bit O
10 — 1F Bit 1
10 — 1F Bit 2
10 — 1F Bit 3

Memory Mayp
Video Array 3DA % 3DE

Read (3DA)

Displey Inactive
Light Pen Set
Light Switch Status
Vertical Retrace
Not Used

Write (3DE)

Not Used
Not Used
Not Used
Not Used
Not Used

Palette Mask 0
Palette Mask 1
Palette Mask 2
Palette Mask 3

Border Blue
Border Green
Border Red
Border Intensity

Not Used
Not Used
Border Enable

4 Color High Resolution

16 Color Mode

Palette Blue
Palette Green
Palette Red
Palette Intensity

13. A Read at 3DA retriaves the status of the Video Array. To write to a regster withi the Video Array, first write the register address at 3DA and then

write the register deta at 3DE.

Detailed Memory Map——Continued
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MEMORY MAP
Address Description
3D8 Bit 0 High Resolution Clock
3D8 Bit 1 Graphics Select
3D8 Bit 2 Black And White
308 Bit 3 Video Enable
3D8 Bit 4 640 Dot Graphics
3D8 Bit 5 Blink Enable
3D9 Bit 0 Background Blue
309 Bit 1 Background Green
309 Bit 2 Background Red
3D9 Bit 3 Background Intensity
3D9 Bit 4 Foreground Intensity
3D9 Bit 5 Color Select
MEMORY MAP (3DF)
Bit Description
0 CRT Page 0
1 CRT Page 1
2 CRT Page 2
3 Processor Page 1
4 Processor Page 2
5 Processor Page 3
6 Video Address Mode 0
7 Video Address Mode 1
Address Description
03F0 DOR Register
03F0 DOR Register
03F1 DOR Register
03F2 DOR Register
03F3 DOR Register (Write Only)
03F4 FDC — Status (Read Only)
03F5 FDC — Data (R/W)
03F6 FDC — Status (Read)
03F7 FDC — Data (R/W)
03F8 Not used
03F9 Not used
O3FA Not used
03FB Not used
03FC Not used
03FD Not used
O3FE Not used
03FF Not used
A1 = X
DOR A2 =0
FDC A2 =1

Detailed Memory Map——Continued
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3F2 (WRITE ONLY)

Bit

~NOoO 0~ wWwNn -+ O

Description

Drve Select A*
Drve Select B*
0 = FDC Reset
1 = Enabe DMA Red/Interrupt
1 = Crive A Motor On
1 = [rive B Motor On
1 = FCC Terminal Count
Not Used

*To Select Drive A: Bit % - Bit 1~
To Select Drive B: Bit ¢ - Bit 1~

Detailed Memory Map——Continued
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Troubleshooting The Main Logic Board

Troubleshooting a fault on the Main Logic Board requires a proficiency in digital logic and the use
of sophisticated test equipment such as a logic analyzer. For those with this capability, the theory
of operation, schematics and parts list are provided in this manual. To complete the information
required, this trouble shooting guide describes the initialization and self-test diagonistics procedures
contained in the on-board system ROM along with some hints based on the level of the user’s
experience.

During power-up or manual reset, the CPU begins operation with an “initialization/self-test” routine.
When the 1000 passes this self-test, the operating system begins loading from the disk. The 8088
has a reset scheme that automatically starts with an instruction fetch at memory address FFFFO
hex which is located in the system ROM (U9). A large portion of the main logic must be operational
for the CPU to "'read’ this information. At FFFFO is a jump instruction to the “initialization™ routine.
The first instruction of this routine is a CLI (Clear Interrupt). Because the Interrupt Controller has
not been programmed, any interrupts cause unpredictable behavior.

The next step is to initialize memory for the CPU to use as a scratch pad for analytic decisions.
The system/video RAM is moved to begin at address AO000 hex. (A write to memory configuration
port AQ also disables *‘non-maskable interrupts’”.) Then the video subsystem is programmed. Because
the video subsystem continually refreshes the display, the RAM is continuosly being accessed and
therefore refreshed. The “character” RAM (even address) is filled with blanks (20h) and the "attribute”
RAM (odd address) is filled with light gray color (07h). The display is then enabled and should reveal
a ‘‘blank’’ screen and a cursor in the home position. To prevent the speaker from making unwanted
noise the sound system is initialized. The Floppy Disk system reset “DOR'" register is programmed
to FDCRST—on, DRIVE #3—selected (Drives 0 and 1 deselected).

If the Video systern is not functional at all, there is no way for the System to communicate with the
operator via error messages. Usually at least a part of the system is functional, and you can reach
some conclusions by observing the display. If the display is stable, the 6845 was programmed and
the ROM can be read. Therefore the I/O and MEMORY bus are basically functional. The knowledge
of what a correct display should appear like and observing, and analyzing the differences can aid
in pinpointing a fault. Another indication can be the floppy drive light being on or off.

A 180h byte area of video/system RAM is tested to be used for “'stack” and ‘'data” by the CPU.
The test consists of writing throughout the area in the following order all 0000’s, 5555's, AAAA's
and FFFF's from address BBE8O to BBFFF. (All video accesses are through the fixed video address
window B8000—BFFFF). If there is a fault in writing/reading any of these data patterns, the following
fault messages will be written on the screen:

'"'VID ADDR: BASE: BBE8 OFF: XXXXH"'
'"'DATA FAULT: WRITTEN XXXX READ: XXXX'!

When these messages appear the “offset” address should be referenced. If the offset address is
at the top of the range being tested (BFFFE) this indicates that there is no available RAM in the
system. The ""data fault” message indicates the memory bit that is faulty. For bad bit(s) in the lower
byte (even, character), displayed ASCII characters of the message or clear area may be wrong.
For bad bit(s) in the upper byte (odd, attribute); the displayed message might have variations such
as blinking, color change, and so on.
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After establishing that a portion of the video/systern memory is functional, you must determine the
amount, if any, of available external memory. The external memory depends upon the DMA channel
#0 for “‘refresh’” and the DMA depends upon the Counter/Timer counter #1 for the “‘requests’’.
Thus the 8253 Counter/Timer is tested. A rotating bit pattern is written/read from counter #2 with
the output gate disabled. If it is faulty, the following message is displayed:

'""FAULTY WRITE AND READ OF 8253 CHANNEL 2 REG""'

If the test is passed counter #1 is programmed for a pulse at 15 microsecond intervals. Now the
DMA controller is tested in a similar manner to verify its existence and proper operation. If it passes,
channel #0 is programmed for “refresh’” operation and enabled.

Next the external RAM memory size is determined. This is accomplished by reading a word of data
at each 128K boundary complimenting the data, writing the data back, delaying a short time, and
then reading it. When the data is wrong, assume no memory. The search is terminated. The add-on
memory is address mapped to start at 00000 hex and be contiguious in 128K segments up to 512K ‘
total. When the amount of external RAM is determined, the video/system RAM is mapped to reside
on top and be the uppermost 128K. At this point, the message:

'"'MEMORY SIZE = XXX K'!

appears on the screen. If there is a possible fault, the displayed memory amount is different from
the known amount. If only the base amount of 128K is accounted for, the most probable fault is
an inoperative DMA refresh. Other amounts less than the full amount indicates a faulty memory.

Next, the keyboard system is initialized. First, the 8255 Programmable Parallel Interface is configured,
and then the 8259 Interrupt Controller is tested by writing/reading to the “mask’’ register. If it fails,
the message:

"'FAULTY WRITE AND READ OF 8259 MASK REG''

is displayed. If it passes, the 8259 is programmed and put in polled mode, and the keyboard is
flushed of all characters.

Finally, the entire RAM memory is tested because the next action is to boot the operating system
from the floppy disk. The test is a modified address algorithm in which the data written is based
upon the address and provides a unique byte in each location. Any errors are displayed as they
are found. The display shows up to 15 lines, each time recording the data written versus the data
read, base, and offset address at which the error occured. The test makes 1 pass, and if any errors
are found, stop. If there are no errors, the test proceeds.

Finally, with all the tests passed the system attempts to boot from a disk. Failure at this point indicates
either a bad floppy controller subsystem or a faulty DMA subsystem. Alternate ROM-based tests
are available for floppy disk testing.
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7/ 54 WATT PbWER SUPPLY THEORY OF OPERATION

Theory of Operation
AC Input Circuit

This circuit is composed of a fuse, an inrush current limiting circuit, a line filter, and a full wave bridge
rectifier with capacitive filtering.

The fuse F1 is rated at 3.15 Amps. R1 limits the current charging C4 when the unit is first turned on.

The line filter is composed of components C1, C2, C3, and L1. The line filter restricts the amount
of radio frequency noise that enters the AC line.

The Bridge Rectifier, D1, full wave rectifies the input AC. Capacitor C4 filters the rectified AC for
a resultant DC voltage of about 170 Volts.

Switching Driver and Control Circuit

This circuit is a self-oscillating system, generally called an R.C.C_, or Ringing Choke Converter. The
R.C.C. circuit is not a constant frequency converter. When the input voltage is high and the load
is light, the oscillating frequency will be highest.

When the circuit is energized, transistor Q1 is turned on by current through R2. When Q1 is turned
on, current increases linearly through transformer T1, which induces a positive voltage in the bias
winding, 3-2. The positive voltage induced in the bias winding regeneratively turns Q1 on harder.
The current through the primary winding 5-4 increases linearly until the base drive of Q1 can no
longer meet the condition of Iy x hfe llc

Where | =Q1 collector current or primary winding current.
Iy =Q1 Base current.
hfe =Q1 current gain.

The primary current then stops increasing, and Q1 is no longer biased on. During the time Q1 is
off, energy is transferred to the secondary side through the then forward biased secondary diodes.

Short circuit protection is provided to prevent dangerous overcurrent conditions. The level of primary
current is sensed at R8. If it should exceed a certain level, Q2 turns on and will short circuit the
base of Q1. Q1 will turn it off and stop the current from exceeding a dangerous level. Over current
protection is also provided internally by the IC voltage regulators (IC1 and IC2) that regulate the
+12V and —12V outputs.

Components R5-R7, C6-C8, and D4,5 protect Q1 from high switching voltages.
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5V Output Voltage Detecting Circuit

Output load current change is detected by sensing the output voltage at VR1. This signal is fed
back through Opto-coupler PHC1 to Q2 which controls the base drive of Q1. The frequency at which
Q1 switches and therefore the amount of energy that is transferred to the secondary side is varied
according to the output load requirements.

Over Voltage Protection

If the output voltage should exceed 5.8V due to some fault condition, zener diode D10 turns on,
energizing Photo-Thyristor PHC2. This turns on transistor Q2 which shorts out the base of Q1, turning
it off and effectively shutting down the supply. Note that the input AC must be removed for a short
interval before the power supply can restart.
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Power Supply Operating Characteristics

MIN
Operating Voltage Range 100
Line Frequency 47
Output Voltages
V01 4.85
Vo2 11.40
VO3 -11.00
Output Loads
101 2.0
102 0.2

103 - - =

Over Current Protection Current Limit
ICL1 -
ICL2 - — -
ICL3 — - -

Over Voltage Protection
Crowbar 58

Output Noise
VO —-— -
Vo2 - - =
V03 -
Efficiency 63

Hold Up Time:
Full Load Nom Line 16

Insulation Resistance

Input to Output 100

Input to Ground 100

Output to Ground 100
Isolation

Input to GND and Output 1.7

TYP
120

50/60

5.05

12.00
-12.00

6.25

1000
1000
1000

MAX
135

63

5.25
12.60
-15.00

7.5
1.25
0.1

15.0
2.4
1.0

6.8
50

100
150

UNITS
VAC

Hz

Volis
Volts
Volts

Amps
Amps
Amps

Amps
Amps
Amps

Volts

mV p-p
mV p-p
mV p-p

%

M ohm
M ohm
M ohm

KvDC
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Troubleshooling the 54W Power Supply

1.

Equipment rieeded for test setup:
a. lsolation Transformer (minimum of 500 VA ratiny).
k% CAUTION **%x%
Dangerously high voltages are present in this power supply. For the safety of the individual
doing the testing, please use an isolation transformer. The 500 VA rating is needed to keep
the AC waveform from being clipped off at the peak. These power supplies have peak

charging capacitors and draw full power at the peak of the AC waveform.

b. 0-140V Variable Transformer (Variac) — Used for varying input voltage. We recommend
using a minimum 10 amp, 1.4KVA rating.

¢. Voltmeter — Used for measuring DC voltages to 50 VDC and AC voltages to 200 VAC. We
recommend 2 digital multimeters.

d. Oscilloscope — Use a x 10 and a x 100 probe.

e. Load Board with Connectors — See Table 1 for values of the loads required. The entries
in the takle for Load Board Values are the minimum power ratings for the load resistors used.

Note: Because of its design, this power supply must have a load present. Otherwise, damaging
ocillations can result. Never test the power supply without a suitable load.

f. Ohmmeter

Setup procediire:

Setup as shown in Figure 17. You should monitor the input and output voltages of the regulated
bus, which is the + 5V output, using the DVMs. Also monitor the + 5V output with the oscilliscope,

using 500m/div sensitivity. You can also use the D'VM monitoring the +5V output to check
the other outputs. See the “"No Output’” section for test points within the power supply.

SET—UP PROCEDURE

POWIER SUPPLY

sv
AC
NPUT v
2v
oc
ouTPUT

Hili

i

= ISOLATION .
S| TRANSFORMER  CEiiRG

2| AUTO TRANSFORMERE
3 E {Varisch R

Figure 17
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. Visual inspection:

Check the power supply for any broken, burned, or obviously damaged components. Visually
check the fuse. If there is a question, use the ohmmeter to check.

. Startup:

Load the power supply with the minimum load as specified in Table 1. Bring up the power supply
slowly with the variable transformer while monitoring the +5V output with the oscilliscope and
DVM. The supply should start with approximately 40-60 VAC applied, and should regulate when
you reach 100 VAC. If the output reaches +5 volts, do a performance test as shown in Table
2. If there is no output, refer to the “No Output” section.

LOAD BOARD VALUES

SAFE SAFE
OUTPUT MIN LOAD LOAD R LOAD POWER MAX LOAD LOADR LOAD POWER
+ 5V 2.0 A 2.5 ohm 30 W 75 A 0.67 ohm 50 W
+12 V 0.2 A 60 ohm 5W 1.25 A 9.6 ohm 30 W
-12V 0 0 0 01 A 120 ohm 30w
TABLE 1

5. Testing and adjustment:

After making repairs, apply maximum loading, and set the input voltage for 120 VAC. Observe
the 5 Volt cutput, and adjust it for 5.05 Volts by varing VR1. Set up and note each of the following
test conditions to be sure that the power supply is within the limits of the operating characteristics.

PERFORMANCE TEST

Test Input +5 Load +12 Load —12 Load
1 105VAC Max Max Max
2 135VAC Max Max Max
3% 135VAC Max Max Max
4 135VAC Min Min Min
5 105VAC Min Min Min
TABLE 2

*Vary the input voltage over the full range
(105-135) while checking for any instability.
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No Output

Check fuse:

If a fuse is hlown, replace it but do not apply powsar until you find the cause of the failure.
Preliminary check on major primary components:

Check the bricige diode (D1), power transistor (Q1), anid the catch diode (D4) for shorted junctions.
If any of these components are shoried, replace ihem.

Preliminary check on major secondary components:

Using an chmmeter on an output that is commaon to each output and with output loads
disconnectec, check for shorted recitifiers or capecitors.

Check over voltage protector:

Reac the +5V output voltage using a DVM at the -- 5V output terminals while increasing input
voltage frorn O volts. The output voltage appears a: some input voltage and then returns to 0
volts. Check the diode D10, resistor R16, or photocoupler PHC2.

Check Q1 waveforms:

Read the waveform of Q1's collector with an oscil oscope using a x 100 probe.

Figure 18 ¢hows Q1's collector normal waveform.

Figure 19 shows Q1’s base normal waveform.

Figures 20 21, and 22 show waveforms of Q1's collector when secondary components are
“short-circuired as listed in Table 3. Check the listed parts according to the waveforms.

LIST OF SHORTED COMPONENTS

Collecior Waveiorms Shorted Secondary (Components

Figure - 18 C11, C12, C14, C16, C17 C18, C19, IC1-3, IC21-3, R-15
Figure - 19 D7, D8, T1 1112, T1 7-8
Figure - 20, 21, 22 D9, T1 9, 1C-13

TABLE 3
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Q1 Collector Waveform
50V/div  5micro S/div
Input 100 VAC Load Minimum

Figure 18

Q1 Base Waveform
1V/div  5micro S/div
Input 100 VAC  Load Minimum

Figure 19
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Q1 Collector Waveiorm Q1 Collector Waveform
(Shorted Secondary Components) (Shorted Secondary Components)
50V/div  50micro S/div 50V/div £0micro S/div

Figure 20 Figure 21

Q1 Collector Waveform
(Shorted Secondary Components)
550V/div 50micro/div

Figure 22
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8 / KEYBOARD ASSEMBLY

The Tandy 1000 has a 90-key keyboard that includes 12 function keys, a numeric keypad, and
special purpose keys for paging. The keyboard is connected to the Main Unit by a coiled cable
and operated at a maximum distance of 4 feet from the main unit. Figure 23 shows the interconnecting
cable connector to the keyboard assembly. The cable assembly can be disconnected from the
keyboard assembly during repair.

Ji
—_ | DATA
—_— 2 RESET
TO MICRO
PROCESSOR —_— 3 CLOCK
e} 64 BUSY
t5

T 5 vCce

'
€2,456 L ¢ -
.033uF T 4TuF

v

Keyboard Specifications

6 GND

Keyboard Assembly Connector

Figure 23

The keyboard is fully encoded with microprocessor control, and requires +5 VDC supplied from
the Main Unit.

1. Key Type — all keys generate “make” and “‘break’” codes. See the Key Code Chart. Break codes
are formed by adding 80H to the make code. Keys 49 and 71 have alternate action that *‘makes”
on one actuation of the key and "‘breaks” on succeeding actuation. No code is generated for
these two keys when the key is released.

2. Number of Keys — 90

3. Repeat Strobe — there is a repeat strobe of 66 to 111 mSec when any key is depressed for more
than 1 second, with the exception of SHIFT, CTRL, CAPS, ENTER, and NUMBER LOCK.
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Key Code Chart

liey Number Legend Scan Code

10 F10 44
11 F11
12 F12

28 = + 0D
29 BACKSPACE OE
30 ALT 38
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Key Number

e

v

49
50
51
. 53
o
55
56
57
59
. &
61
62
63
64
65
66
67
68
69
70
71

g2

73
74
75
/6
77
;.
79
80
81
82
83
84
85
86
87
88
8.
90 (Space Key)

TrXCIOTMOO®E

Legend

il

}

Mol
NUM LOCK

4
5

(@] op
P
By
=

ENTER |
HOME
1 END
2 (Grave)

3 PG DN

CAPS

SHIET

ZTZW<OXN

/2

ST

0

ENTER

91 thru 95 — reserved for International

Scan Code

1A
1B

46

45
4B
4C

4D

1D

1F
20
21
22
23

25
26
27

28

1C

58
4F
50
51
3A

2A

2C
2D
2E
2F
30

31

32
33
34
35
36

2B

4A
4E
52
56

7

1E.

29
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Keyboard Timing

Figure 24 is tha timing chart for the Tandy 1000 Keyhoard Assembly.

{

END OF DATA
PULSE
DATA LSB MSB
(FROM KEYBOARD) | S S A A R u
| [ o d . L L Lo be
cLock U LR L e L L]
(FROM KEYBOARD)
— -ﬂ—-ta
52N
(FROM COMPUTER)
] -ﬂ-—fs gz ‘—?5 — ?G
e BT - —e] p—t, — i, e B ol O
tl- 10. 4% MIN ?5-— I A4S MIN
to— | AS MIN tg— ! A4S MIN
f3- | &S MIN t7— 1 .4S MIN
| tg- 148 MIN tg— 1.4S MAX

Keyboard Assembly Timing Chart

Figure 24
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Keyboard Layout

Shown below is the keyboard layout and number designation of the keys on the Tandy 1000 keyboard.
They should be used with the Key Code Chart for determining data value transmitted by the keyboard.

Fi F2 F3 F4 F5 Fé FT F8 F9 FIO | FiI Fi2 INSERT |DELETEIBREAK
+ R
| e # % A B % | \
ESC | | 2 3 3 5 6 7 8 | 9 el gpﬁ%}é ALT [PRINT [ 7 r: PGé v
TAB ‘ { } W ‘
Q | w £ R T Y U i 0 P Houp| NUM, | ¢ 5 6
C J Lock | 4
CTRL A ls | o Fle | n |4 K L | entenr wome [END |~ |PG.ON
] | 2 3
o
CAPS| SHIFT ra X C \ 8 N M f ? 'j SHIFT | =at- e 7] . ENTER
Keyboard Identification
Figure 25. Keyboard Identification
I 2 3 4 5 6 7 8 9 |16 | 44 12 13 14 15
16 17 18 119 |20 21 22 | 23 | 24 | 25 | 26| 27| 28 29 30131 | 3233 | 34
35 36 137 | 38 |39 | 40 | 44 42 | 43 |44 | 45 | 46 | 47 48 148 | B4 | 51 52
53 54 |55 | 66 |57 | 58 | 59 |60 | 6f | 62 63 | 64 &5 66 |67 | 68 {69 | 10
7! 712 73 1 74 | 715 16 | F7 |78 {718 | 80 | 8! g2 83 |84 |85 |86 |67 | 88| 89
9 | 92 ag 93 | 94 95

NOTE. KEYS 91 THRU 95 NOT USEDON U S VERSION, USED ON

INTERNATIONAL VERSION ONLY

Key Number Identification

Figure 26. Key Number Identification
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Figure 27
Tandy 1000 Keyboard
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Figure 28
Keyboard Exploded View
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9 / PARTS LISTS

Tandy 1000 Main Logic

Cat. No. 25-1000

Symbol Qty.

R1*
R2*
R3
R4
R5
R6-7
R8
R9
R10-11
R12-13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
‘R24
R25
R26-27
R28
R28A
R29
R29A
R30-31
R32
R32A
R33
R34
R35
R36-37
R38-39
R40-45
R46
R46A
R47
R47A
R48
R49-51
R52
R53

B N NS N \ N SV R S §

UL A

N — —

B N e N e ) ]

Description

Tandy 1000 PCB

Resistor 0 ohm Vs Watt 5%
Resistor 2.2K Ohms V4 Watt 5%
Resistor 82K Ohms V4 Watt 5%
Resistor 560 Ohms Va Watt 5%
Resistor 1 MEG Ohms ¥4 Watt 5%
Resistor 10K Ohms Y4 Watt 5%
Resistor 1 MEG Ohms V4 Watt 5%
Resistor 680K Ohms 4 Watt 5%
Resistor 10K Ohms V4 Watt 5%
Resistor 1 MEG Ohms V4 Watt 5%
Resistor 10K Ohms V4 Watt 5%
NOT USED

Resistor 2.2K Ohms V4 Watt 5%
Resistor 33 Ohms Y4 Watt 5%
Resistor 2.2K Ohms Va Watt 5%
Resistor 33 Ohms V4 Watt 5%
Resistor 4.7K Ohms ¥4 Watt 5%
Resistor 10K Ohms V4 Watt 5%
NOT USED

Resistor 10K Ohms V4 Watt 5%
Resistor 2.2K Ohms 4 Wait 5%
Resistor 910 Ohms V4 Watt 5%
Resistor 4.7K Ohms V4 Watt 5%
Resistor 33 Ohms ¥4 Watt 5%
Resistor 27 Ohms ¥4 Watt 5%
Resistor 2.2K Ohms %2 Watt 5%
Resistor 470 Ohms V4 Watt 5%
NOT USED

Resistor 10K Ohms V4 Watt 5%
Resistor 33 Ohms ¥4 Watt 5%
NOT USED

Resistor 1K Ohms V4 Watt 5%
Resistor 910 Ohms Va4 Watt 5%
Resistor 33 Ohms ¥4 Watt 5%
NOT USED

Resistor 33 Ohms Y4 Watt 5%
Resistor 1K Ohms 4 Watt 5%
Resistor 47 Ohms V2 Watt 5%
Resistor 1K Ohms 2 Watt 5%
Resistor 1K Ohms 4 Watt 5%
Resistor 4.7K Ohms 4 Watt 5%
NOT USED

Resistor 10K Ohms V4 Watt 5%
Resistor 2.2K Ohms V4 Watt 5%

Part No.

8709556
8290000
8207222
8207382
8207156
8207510
8207310
8207510
8207468
8207310
8207510
8207310

8207222
8207033
8207222
8207033
8207247
8207310

8207310
8207222
8207191
8207247
8207033
8207027
8207222
8207147

8207310
8207033

8207210
8207191
8207033

8207033
8207210
8207047
8207210
8207210
8207247

8207310
8207222
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Main Logic Par:s List continued

Symbol Qty.

R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R66A
R67-69
R70
R71
R72 1
R73 1
R74

R75 1
R75A 1
R76 1
R77-79
R80-81
R82
R83-87
R88 1

JVUNR WO % JEND NN NN W \SUION AV W PRI R UIDY UK G UOVE AV WY K -

- N

RP1
RP2-3
RP4
RP5
RP6
RP7
RP8

—r ke ek )

C1 1
C2-4
C5

Cé6
C7-10
C11-12
C13
C13
C14-17

[ -

J NG X

Description

Resistor 680 Ohme ¥4 Watt 5%
Resistor 750 Ohme Y4 Watt 5%
Resistor 3.3K Ohrris Va Watt 5%
Resistor 1.1K ohm %4 Watt 5%
Resistor 750 Ohms ¥4 Watt 5%
Resistor 160 Ohms V4 Watt 5%
Resistor 22 Ohms Y4 Watt 5%
Resistor 360 Ohms V4 Watt 5%
Resistor 75 Ohme Va4 Watt 5%
Resistor 2.7K Ohrrs Va Watt 5%
Resistor 100K Ohrms V4 Watt 5%
Resistor 680 Ohme V4 Watt 5%
Resistor 10 Ohme 4 Watt 5%
Resistor 10K Ohm:s ¥4 Watt 5%
Resistor 10K Ohm:s ¥4 Watt 5%
Resistor 4.7K Ohrrs Va4 Watt 5%
Not used

Resistor 1K Ohms ¥4 Watt 5%
Resistor 9.1K Ohrr:s Va Watt 5%
Not used

Resistor 2.2K Ohrrs %4 Watt 5%
Resistor 470 Ohms Ya Watt 5%
Resistor 4.7K Ohrrs a4 Watt 5%
Not used

Resistor 100K Ohras Va Watt 5%
Resistor 4.7K Ohrrs a4 Watt 5%
Not used

Resistor 10 Ohms 4 Watt 5%

Resistor Pak 10K Ohm 8-Pin SIP
Resistor Pak 1K Onm 8-Pin SIP
Resistor Pak 10K Ohm 10-Pin SIP
Resistor Pak 33 O m 16-Pin SIP
Resistor Pak 33 Oim 8-Pin SIP
Resistor Pak 4.7K Ohm 8-Pin SIP
Resistor Pak 2.2K Ohm 8-Pin SIP

Capacitor .1 50V Mono Ax

Not used

Capacitor .1 50V Mono Ax
Capacitor .022 MFD 63V Film
Not used

Capacitor .1 50V Mono Ax
Capacitor 22 MFD 16V Elec Ax
Capacitor 22 MFD 16V Elec Ax
Capacitor .1 50V Mono Ax

Part No.

8207168
8207175
8207233
8207211
8207175
8207116
8207022
8207136
8207075
8207227
8207410
8207168
8207010
8207310
8207310
8207247

8207210
8207291

8207222
8207147
8207247

8207410
8207247

8207010

8292310
8290210
8290010
8295044
8295033
8292246
8290039

8374104

8374104
8393224

8374104
8316221
8316221
8374104
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Main Logic Parts List continued

Symbol

C18-19
C20-21
Cca2
C23
C24
C25
C26
Cc27
C28-39
C40-43
C44-45
C46
C47-50
C51
C52-54
C54A
C55-75
C76
C77-81
C82
C83
C84-85
C85A
C86-87
C88
C89-91
Co2
C93
Co4
C95
C96-97
Co8
C99
C100
C101
c102
C103
C104
C105
C106
C107
C108
C109
C110-115
C116-117
c118-121
C122-123

Qty.

- N N

PR @ 3 [ S S 6 U N S | N T N Gt S W G

AN O et s

Description

Capacitor 20 PFD 50V C. Disc
Capacitor .1 50V Mono Ax
Capacitor 20 PFD 50V C. Disc
Not used

Capacitor 20 PFD 50V C. Disc
Capacitor 180 PFD 50V C. Disc
Capacitor 10 MFD 16V Elec Ax
Capacitor 20 PFD 50V C. Disc
Capacitor .1 50V Mono Ax
Capacitor 68 PFD 50V C. Disc
Capacitor .01 MFD 50V C. Disc
Capacitor 20 PFD 50V C. Disc
Capacitor .1 MFD 50V Mono Ax
Capacitor 22 MFD 16V Elec Ax
Capacitor .1 50V Mono Ax
Capacitor 470 PFD 50V C. Disc
Capagcitor .1 50V Mono Ax

Capacitor .47 MFD 50V Mono Rad.

Capacitor .1 50V Mono Ax
Capacitor 22 MFD 16V Elec Ax
Not used

Capacitor .1 50V Mono Ax
Capacitor 10 MFD 16V Elec Ax
Capacitor .1 50V Mono Ax
Capacitor .1 50V C. Disc
Capacitor .1 50V Mono Ax
Capacitor 20 PFD 50V C. Disc
Capacitor .1 50V Mono Ax
Capacitor 2200 PFD C. Disc
Capacitor .1 50V Mono Ax
Capacitor 20 PFD 50V C. Disc
Capacitor .1 50V Mono Ax
Capacitor 20 PFD 50V C. Disc
Capacitor 2200 PFD C. Disc
Capacitor 2.2 MFD 16V Elec Ax
Capacitor .1 50V Mono Ax
Capacitor 2.2 MFD 16V Elec Ax
Capacitor 22 MFD 16V Elec Ax
Not used

Capacitor .1 50 V Mono Ax
Capacitor 10 MFD 16V Elec Ax

Capacitor 10 MFD 16V Tant. Rad.

Capacitor .1 50V C. Disc
Capacitor 2200 PFD C. Disc
Capacitor .1 50V Mono Ax
Capacitor 470 PFD 50V C. Disc
Capacitor .1 50V Mono Ax

Part No.

8300204
8374104
8300204

8300204
8301184
8316101
8300204
8374104
8300684
8303104
8300204
8374104
8316221
8374104
8301474
8374104
8384475
8374104
8316221

8374104
8316101
8374104
8304104
8374104
8300204
8374104
8302224
8374104
8300204
8374104
8300204
8302224
8315221
8374104
8315221
8316221

8374104
8316101
8336101
8304104
8302224
8374104
8301470
8374104
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Main Logic Parts List continued

Symbol

C124
C125
C126
C127
C128
C129-131
C132

U1
uz-5
ue
u7-8
U9-10
U9-10
Ut1-12
Uti-12
u13
Ul4
ut4
U15-16
U1z
u18
U19
U20-21
u22
u23
u24
u25-28
U25-28
u29
u30
U31
U3z
U33-34
U33-34
U35
U36
u37
u38
U39
u4c
U41
U42-43
U44
U45
U45
U46

Qty.

o

R NN - Y el A N = e NN

ot b bk D) b b ek e el L DN PO

Description Part No.
Capacitor 100 MF D 16V Tant. Rad. 8337100
Capacitor 330 PFD 50V C. Disc 8301332
Capacitor .1 50V C. Disc 8304104
Not used

Capacitor .1 50V [Mono Ax 8374104
Not used

Capacitor .1 50V iMono Ax 8374104
IC 74LS04 Hex inverter 8020004
Not used

IC 74804 Hex Invarter 8015004
Not used

IC 128K ROM 8040128
Socket 28-Pin DIP 8509007
IC 64K DRAM 150 ns 8041665
Socket 16-Pin DIFP 8509003
{C 74L.5244 Octal Buffer 8020244
[C 74LS245 Tranzceiver 8020245
Socket 20-Pin DIF 8509009
IC 74F109 Flip Flop 8015109
(C 74L.832 Quad 2-In OR 8020032
{C 74LS244 Octal Buffer 8020244
IC LM339 Quad Comparator 8050339
Not used

IC 74LS08 Quad 2-in AND 8020008
IC 74F109 Flip Flop 8015109
IC 7407 Hex Buffar 8000007
IC 64K DRAM 15) ns 8041665
Socket 16-Pin DIF 8509003
IC 74F04 Hex Inverter 8015004
IC 74LS112 Flip Flop 8020112
IC 74LS161A Counter 8020161
Not used

IC 64K DRAM 15D ns 8041665
Socket 16-Pin DIF 8509003
IC 74L.S374 Flip Flop 8020374
{C 74LS373 Octa Latch 8020373
IC 74F109 Flip Flop 8015109
IC 74F138 Multip.exer 8015138
IC 74F161 Counter 8015161
IC 74LS04 Hex Inverter 8020004
IC 74LS373 Octa Latch 8020373
(C 74LS244 Octa Buffer 8020244
IC 74F04 Hex Inverter 8015004
IC 8284A Clock GGenerator 8040284
Socket 18-Pin DIP 8509022
IC 825153 Programmable RFI 8075153
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Main Logic Parts List continued

Symbol Qty. Description Part No.
U46 1 Socket 20-Pin DIP 8509009
u47 1 IC 74F109 Flip Flop 8015109
U48-49 2 IC 64K DRAM 150 ns 8041665
U48-49 2 Socket 16-Pin DIP 8509003
Us0 1 IC 74LS195A Shift Register 8020195
us 1 IC 74L.832 Quad 2-In OR 8020032
Us2 1 IC 8272 FDC 8040272
us2 1 Socket 40-Pin DIP 8509002
Us3 1 IC 825153 Programmable RFI 80751583
Us3 1 Socket 20-Pin DIP 8509009
U54-55 2 IC 64K DRAM 150 ns 8041665
Ub4-55 2 Socket 16-Pin DIP 8502003
Us6 1 IC 74LS374 Flip Flop 8020374
us7 1 IC 74LS373 Octal Latch 8020373
Us8 1 IC 74F04 Hex Inverter 8015004
Us59-60 2 IC 74LS244 Octal Buffer 8020244
uet 1 IC 74L.S373 Octal Latch 8020373
ue2 1 IC 74LS245 Transceiver 8020245
uez 1 Socket 20-Pin DIP 8509009
Ues 1 IC 8259A Interrupt Controller 8040259
Ue3 1 Socket 28-Pin DIP 8509007
ues4 1 IC 8088 CPU 8048088
Uo4 1 Socket 40-Pin DIP 8509002
U65-68 4 IC 64K DRAM 150 ns 8041665
U65-68 4 Socket 16-Pin DIP 8509003
ue9 1 IC FDC9216 Data Separator 8040216
U9 1 Socket 8-Pin DIP 8509011
uro 1 IC 74LS08 Quad 2-In NAND 8020008
U7 1 IC 7415273 Octal Flip Flop 8020273
u72-75 4 IC 74AL.5253 Multiplexer 8025253
u76e 1 Custom Video Array 8079000
Uu7e 1 Socket 40-Pin DIP 8509002
ur7 1 IC 74L586 Quad 2-In OR 8020086
Ur7s 1 IC 74L.508 Quad 2-In AND 8020008
uro 1 IC 74LS138 Quad 1-In NAND 8020138
uso 1 IC 825153 Programmable RFI 8075153
uso 1 Socket 20-Pin DIP 8509009
Ust 1 IC 74S260 Dual 5-In NOR 8010260
us2 1 [C 74L.5244 Octal Buffer 8020244
uss3 1 IC 74LS38 Quad 2-in NAND 8020038
Us4 1 IC 7416 Hex Inverter 8000016
uss 1 IC 74LS14 Hex Inverter 8020014
Us6 1 IC 74L.502 2-In NOR 8020002
us7 1 IC 74L.832 Quad 2-in NOR 8020032
uss 1 IC MCM6845 CRT Controller 8040845
Uss 1 Socket 40-Pin DIP 8509002
Uuso 1 IC 74L.S157 Multiplexer 8020157
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Main l.ogic Parts List continued

Symbol Qty. Description Part No.
Uuoao 1 IC 74L8153 Muttiolexer 8020153
U1 1 IC 74L.5164 Shift Register 8020164
Uuo2 1 {C 74L.800 Quad 2-In NAND 8020000
Ues 1 [C 741832 Quac 2-in OR 8020032
Uo4 1 IC 74LS74 Flip Flop 8020074
Uuos Not used

Uoe 1 {C SN76496 Tore Generator 8040496
Uoe 1 Socket 16-Pin DIP 8509003
uoa7y 1 IC 7418245 Transceiver 8020245
uov 1 Socket 20-Pin DI 8509009
98 1 (C 74L.S32 Quad! 2-in OR 8020032
Uog 1 IC 74LS273 Octa Flip Flop 8020273
U100 1 IC 74LS174 Flip ~lop 8020174
U101 1 IC 8255A-5 Program Interface 8040255
U101 1 Socket 40-Pin DiP 8509002
yio2 1 IC 741.505 Hex lnverter 8020005
U103 1 IC 825153 Programmable RFi 8075153
U103 1 Socket 20-Pin DI 8509009
U104 1 IC 74LS74 Flip Fop 8020074
U105 1 IC 14529 Dual 4-Channel Analog 8030529
U106 1 IC 74LS174 Flip ~lop 8020174
U107 1 IC 74LS04 Hex |werter 8020004
U108 1 Custom Gate Array 8041087
U108 1 Socket 40-Pin DIP 8509002
U109 1 IC 74L.S04 Hex iaverter 8020004
Uutio 1 IC 74L.S125A Quad Buffer 8020125
Ui 1 {C 74LS04 Hex Ihverter 8020004
utiz 1 IC 74832 Quad 2-In OR 8020032
Ui13 1 IC 74L5244 QOcte| Buffer 8020244
Uli4 1 IC 8253-5 Timer 8040253
Uti4 1 Socket 24-Pin DI? 8509001
Utis 1 IC 74LS112 Flip Flop 8020112
Utie 1 (C 74LS74 Flip Flop 8020074
Utt7 1 IC 74LS08 Quad 2-In AND 8020008
ui18 1 IC LM386 Audio Amp 8050386
U119 1 IC LM358 Op Arnp 8050358
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Main Logic Parts List continued

Symbol Qty.

) WU VY U UUIE NP S DU WU W R

1

1

Description

Chassis-Main

Support-Disk Drives
Panel-Option Board

Case Top

Button Reset, Front

Button Reset, Rear

Cable Signal Floppy Disk
Box, Diskette

Cable AC In

Cable Switch (AC Power To
Switch - Line)

Cable Switch {AC Power To
Switch - Neutral)

Fan

Speaker

Cable, Speaker

*Note: R1 is used with ROM in Socket U9.
R2 is used with PROMs in Socket Ug, 10.

Part No.

8729314
8729313
8729312
8719438
8719440
8719441
8709447
8709447
8709447
8709555

8709554
8790412

8490009
8490009
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Parts List
54 Wait Power Supply
8790070
Symbol  Description Qty. Part No.
— 54W Power Supply PCB 1 8790070
C1-2 Capacitor Film 0.1uF 250VAC + —20% 2 CC104MRGP
C3 Capacitor Ceramic 10000pF 400VAC +101)-0% 1 CC103PTCP
C4 Capacitor Electrolytic 47uF 200WV + —20% 1 CC476MPAP
C5 Capacitor Film 0.22uF 50WV + —10% 1 CC224KJYP
Ccé Capacitor Ceramic 2200pF 400VAC + —20% 1 CC222MTCP
C7 Capacitor Ceramic 10000pf 1KV +80 - 20% 1 CC103ZXCP
C8 Capacitor Ceramic 1500pF 2KV + —10% 1 CC152KZCP
C9 Capacitor Film 0.047uF 50V + —10% 1 CCA473KJYP
C10 Capacitor Film 0.01uF 50V + —10% 1 CC103KJYP
C11-12 Capacitor Electrolytic 10000uF 35WV 35WY + —20% 2 CC108MGAP
C13 Capacitor Electrolytic 1000uF 16WV + —209% 1 CC108MDAP
C14 Capacitor Electrolytic 470uF 35WV + —20% 1 CC477MGAP
C15 Capacitor Electrolytic 470uF 25WV + —-20%% 1 CC477MEAP
C16-18 Capacitor Electrolytic 4700uF 10WV + —201% 3  CC478MCAP
C19 Capacitor Electrolytic 2200uF 10WV
or 15WV + —-20% 1 CC228MDAP
C20 Capacitor Electrolytic 1T0WV 50WV + —20% 1 CC106MJAP
Cc21 Capacitor Ceramic 10000pf 1KV +80 —20% 1 CC103ZXCP
SK1-2 Connector, 2 conductors Input/Fan 2 AJ-5951
SK3-1 Connector, 10 conductors Qutput 1 AJ-5952
SK3-2 Connector, 4 Conductors Output 1 AJ-5953
D1 Diocle, Bridge 400V 4A 1 DX-2624
D2-3 Diocle 200V 0.8A 2 DX-2701
D4-5 Diocle 600V 1.0A 2 DX-1937
D6 Diocle 500mW 200mA 1 DX-2702
D7 Diocle 200V 5A 1 ADX-1375
D8 Diocle 200V 0.8A 1 DX-2701
D9 Diocle 40V 10A 1 DX-27083
D10 Dioce 500mW 200mA 1 DX-2702
F1 Fuse, 125V 3.15A 1 AHF-1311
Fuse Clip 2 AF-1268
HS1 Heaisink 1 0-D9-80466C
HS2 Heaisink 1 0-D9-80467B
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54 Watt Power Supply Parts List continued

879007

Symbol

L1
L2

IC1
IC2
IC3

PHCA
PHC2

R1
R2
R3
R4-5
R6-7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
VR1

T1

Q1
Q2

Description

Inductor 8mH
Inductor 4.3uH

|C Circuit 30V 2A, Regulator
IC Circuit 35V 0.5A, Regulator
IC Circuit 37V 150mA, Regulator

Photo Coupler 35V 50mA
Photo Coupler 400V 150mA

Resistor Wirewound 2 ohms 5W + —10%
Resistor Carbon 100K ohms 1/2W + —500
Resistor Metal-oxide 27 2W + — 5% to 68 ohms
Resistor Metal-oxide 27K ohms 2W + —5%
Resistor Metal-oxide 100 ohms 2W + —5%
Resistor Metal-oxide 0.33 5W ohms + ~10%
Resistor Carbon 470 1/4W ohms + —5%
Resistor Carbon 27K 1/4W ohms + —5%
Resistor Carbon 100K ohms 1/2W + —5%
Resistor Carbon 390 1/4W ohms + ~5%
Resistor Carbon 2.2K 1/4W ohms + —~5%
Resistor Carbon 1K 1/4W ohms + —5%
Resistor Carbon 220 1/4W ohms + —5%
Resistor Carbon 39 1/4W ohms + —5%
Resistor Carbon 180 1/4W ohms + - 5%
Resistor Carbon 100 1/4W ohms + —5%
Resistor Carbon 2.2K 1/4W ohms + —5%
Resistor Carbon 2.2K 1/4 ohms + —5%
Variable Resistor 2K 0.5W ohms + —20%

Transformer

Transistor, NPN
Transistor, NPN

Qty.

VST Y U GO T WU S (O WU T Y R W W R N T A I

Part No.

ACA-5522
ACA-5523

MX-6815
MX-4706
MX-6816

ACS-0110
ASC-0111

NOO31FKH
NO371EFC
NOO82EHD
NO316EHD
NO132EHD
NO522FKF
NO169EEC
NOO82EEC
NO371EFC
NO162EEC
NO216EEC
NO196EEC
NO149EEC
NOOS2EEC
NO144EEC
NO132EEC
NO216EEC
NO216EEC
AP7444

ATA-1078

25C-2938
28D-1207
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Tandy 1000 Keyboard

»
<
3

Ol P O~ DN

Description

Case, Keyboard Bottom

Case, Keyboard Top
Keyboard PCB Assembly
Support, Keyboard

Spring, Keyboard Support
Cable Assembly, Keyboard
Logo, Plastic

Pad, Keyboard Friction

D Card, Function Key

Center Guide, |D Card

Right Guide, ID Card

Screw, #6 x 1/2” PPH PTF Zn
Screw, #6 x 7/16” PPH PTF Zn

Part No.

8719335
8719334
8080033
8719336
8739014
8709567
8719471
8591004
87891012
8719371
8719372
8569079
8569229
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OUTPUTS TO EXPANSTON CARDS

+8V

P4
10K

IS

INPUTS FROM EXPANSTON CARDS

> J8 - AO1
Go1 Y Z ¢ > ua- a02(02) 4 L> 9= 20104) 4 {> 10~ a01{p1) T
BH 1 L4 {> ua- A03(03) T D> - 0203 {> J10-402(02) (-
G - 9 > ua- a04(04) ) 1> 8- 20303) > 010~ 403(03)
GTTTR ° > o8- A05(05) T £> 8- 204049 £ 10~ A04(04)
& = 9 > Ja- r06(08) T £> 8- 40503) > J10- 405(08)
CIE b2 > Ja- 407 (07 T £ 3~ 20505) >
ot )¢ 23~ 207 (07, J10~ ADE(0E)
S 3 > sa~- 08 )4 ‘.
( - L 4 S - o808 {> J10- 407(07)
ST > > J8- 409 T > J10- a08(08)
> 8- A10(20 T L2 8- 40509 > ut0- A09(08)
AEN ¢ > a-4a11(1e) T £>.9-A10(10 > J10~ a10(10)
— o . S e i2ld) ¢ { > 9~ a11(11 T = PEADY (&5 )
G -4 s YRy ) D> 8- A12(2) Dm—mw
217 S sacaie(d) < > w9~ A13(13) J10-a12(12)
T TAE : > 8- a15(15) T D> 8- a149) gﬁ::igj
T ¢ > Ua- A16(16) T 2 8- 215(:5) [> J10- A15(15)
G -~ ? > JB- A17(37) T D>m-a15(8) > J10- A16(18)
CH ? > ua- A18(:8) )4 L9~ A17(17 > J10-417(17)
G AR @ > J8~A19(15) T > 5~ 21808 > J10- A18(18)
53 Al 7> A= azo(0) @ {> ug-a18(19
GiiT-Ae ; > Ja- a21(21) T £ v9- 220(20 gji?:;zgg
A09 { ug-a21(24) h
&1 - T
== o 9 gua Az2 aag e S - A2l {> s10-az21(21)
G > 8- A23(23
I = K T 98- a4 (24) ¢ > ua- aza(z3) ?Jxo—Aaz(az)
s A08 T S oasams ° (> Jg- az4(2e) > u10-223(3)
e === D) Do rentoy
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4 { u10-A31(31)
[ > I8~ 804 (32)
peser S > Je-802(33) ) L>5-80:(2) > y10-801(32)
+5v & {> us-B803(34) ) > 09-802(3) > ut0-802(33)
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EXPANSION BUS SERE
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Power Supply

NC

+5v

GND

GND

AC IN
+I12vV

+12v

GND

-l2v
FAN OUT

+5v

15v

+5V

GND

GND

GND
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12 / CONNECTORS AND PIN DESIGNATIONS

wiIR

E LIST

FUNCTION ~ COLOR

AUG A PT il CT

12V WHITE 8 !5 " § i
GROUND  BLACK s /47 i

GROUND ~ BLACK 18 13 &

‘GROUND BIACK 18 /2 &

#50  RED 6 13
+5V  RED 15 10 | 2 ‘"“%“"””i
+5V CRED . 18 9 1 :

GROUND  BLACK 18 g 4 ? ;
C+12V VioL., | 1& 7 .39 ; !
key 6 . ; i
12V vio,. 18 s T 1t i
12y WIOL. . T§ 5 L
_CROUND __ BLACK . 1§ 2o
- GROUND BLACK 18 4 2!
GROUND BLAGY 1§ =31 3
GROUND BLACK _ 18 =2 . 3
+5y RED 16 =2 . 4 |
+5V  RED 15 2 l 4,
| NG CONN. R A . .

&—o:z EQUIVALENT
2-TOLERANCE ; + &
L -TY-WRAPS AS REQUIRED

5
\

A\

R

73—
2

N T
Cl ¢ — g
¢ 0
Q O
G+ | =
s 0
9 = g§
— ::::::::::::::::::::1 0
s =
= tig
=/ \\
| ot \
e ; ‘
e . :
/’/ P e i e e é B — mw_//j" PR @
——

Y WRAP

Cable, Assembly W1(6008131)
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3.0 .25
- P/ 5
TIE ~-WRAP
NoO cONTACT
THIS POSITION
wret L1 ST
WIEE COIE? TOZ  FIA %=
IOV AUNE N LOLOZ \PRE S/
L/NE /8 | BN |
WEYTRAL 118 (Bl |3 12

GCable, Assembly W2(6008141)

143

PIN

PAE7S L /ST

DES WY DESCE/P TION MEEC/PL FEMALKS
FRE | | |COAMAECTDR 2 POS MOLEX / 26-03-4030
2 O TACT S MOLEX / 08-30-0187
JI!I O \CODRMELTOR & RIS MOLEX / 19-03-1029 |OR LALIWVALEAT
E o740 78 MOLEX 02~09-210( YF LOUGENT
BR |GR| WIEE 78 AWE BRIWN BO°C (LM/E)
BL WelWeE /18AWE BLUE B0°C (WELTEql)
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@__

00 ™
0o
0o
0o
00
o) o
PN PinN# | ZINE N
et 6 .25 "'_
fet—————2.00 —
PARTS LIST
ITEM [Q@TY DESCRIPTION MFG /PART NO. REMARKS
® 1 |CONNECTOR-34 POS.RECEPTACLE | MOLEX-15-29-3343
® 1 |[caBLE-RIBBON,34CONDUCTOR .050 PITCH
[©) 2 |cONNECTOR-34 PINEDGE CARD  [3M-3463-0001/AMP499930 -3

>R

145

Cable, Signal W3(6008118)
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Pl b

155
COMPRESSED
LENGTH

3.0250
WIRE LIST
et RE ! 2ONMECTOR / PIN NG
Al comog ! P |PI -
YRDDAT |26 [WHITE T & ’
#3Dix {2 6 {6RN L& 4
~3PEI xi2E [ YEL 2 13
+5VDE [26(RED & 2
ub  RLIBLACK 3 !
8867 P |BIUE @& | 5
: H
H 1

~.60T .05 200t.0t0

DIA MIAX

P

~
-

CRIMP METAL—/
FOL & EARE DRAIL) WIRE. BETWEEN
CARBLE AUD

METAL HOUSING Pkl

Keyboard Assembly W5(6008129)

/\ CABLE 1S-6 CONDUCTOR SHELDED;
EACH CONDUCTOR. S 26 AWG, 7 WIRE STRANDED;
FOI- SWIELD WITR PN LJiPE §

OUTER JACKET s TAMDY FAWA GRAY TPR.

NOTES(UNLESS OTREERWISE SFELFIED):
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PARTS LIST

DES Jay DESCRIPTION MFC. / PART NO -

Pg I [LONN 8 PIN DIN HOGHIDEA ) TCR-0836- O -O3GT

. | 16 QT HOGSIG MDLEX*50-37-5063 ' ]
(| ZONTALT NOLEX *08-X)-1039
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3.00

@

Cable, Assembly W6(6008121)

e
- 3.256 ]
2.00 —mm
e /@
e ®
1 /
_—/_____, h‘ & [ a— Pl f\i # 3
) S =-—piN#H 2 Ne
\vg
- b L ] e TN -
EZ
El
p—
LENGTH=2.5
3,00 ]
5.00 Has
]
PARTS LIST
LTR [QTY DescripTiON ParT Mrea No ReEMARKS
i 1 | CoNNECTOR- 2 PIN MOoLEX 246-03-403D /2
2 2 | coNTacT MoLEx D8-50-D181 L2\
3 4 FASTON-(.25 X .032) AMPE 2-520183-2 /2\ |FuLLy INsuLaTep
4 2 |FASTON-RIGHT ANGLE(.25x031) |AmP # 2-820128-2 2\ |[FuLLy INsuLaTED
5 Z |Tr-wraP
b I |WIRE - 18 AWG,BLUE
7 { WIRE-18 AWG ,BROWN
8 / WIRE = 18 AWG BrROWN
9 / WIRE - 18 AWG BROWN
10 | I |[FasTON (25 X.022) AMPIE3-350819-2 2\ |FuLLY INSULATED
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2.81

Z %

s

\—, IO DIA.TYE

Cable, Assembly W7(2600009)

T

e [ H e
MAX
e
- =
TIEMAD | ATY. DESCRIPTION] WEG 7 FART AU, DN L] AEWaRKS
] ] LONN ECTOR -/YALE MOLEX/19-09-2029 —
2 2 PIAJS NEX/02-09-1702. -
3 | EAL) ROTROV/ SU2E] 5.0
TORINY/ 31022 - 20 3.75 |ALTERNATE
NN\B/EPO75-38-GZLI1 |55/ |ALTERIUATE
VEALS/ VS 254 375 |ALTERALATE
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PARTS LIST
ITEM| QTY DESCRIPTION MFG PART NO. REMARKS
@ ; WIRE - I8 AWG. GREEN
W/ YELLOW STRIPE
2 | |RriNG TERMINAL ANP¥ 350951-2 /2
FASTON (.25 X.032) #* o -
3 / RIGHT ANGLE AMP ® 2 szonzszé;

é OR EQUIVALENT
I.CABLE TOLERANcE + .25
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Cable, ground W8(6008125)
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TIN

S KOO

P9

N

PO

\/\\/\y\\/\:_—

——’I wat— STR/P WIRE %Q AND TN

y

WIRE LIST

FUNCTIOM

WIRE

COMUELTOR / PIMN NO.

LAWL

LDIOR

P-3

SPKROUT

24

LRY

{

TO SPEAKER +TERMINAL

GND

24

BLK

2

TO SPEAKER — TEEMINAL

450

Cable, Assembly W15(6008070)
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2FPLACES

PARTS LIST

DES @TY DESCRIPTION MFG /7 PART NO. REMARK S
P9 |1 [CoNN SOCKET 2 POS MOLEX /22 -01-3077
2 |CONTACT MOLEX / 08-50-0113
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APPENDICES

The following sections contain reprints of manufacturer's documentation of components used in
the Tandy 1000.

Tandy Corporation gratefully acknowledges permission by the following to reprint their copyrighted
material in this manual.

A/ Teac Corporation
3-7-3 Naka-Cho
Musashimo, Tokyo, Japan
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MINI FLEXIBLE DISK DRIVE
SPECIFICATION
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1-1. APPLICATION
This SPECIFICATION provides a description for the TEAC FD-54B, double
sided 48tpi mini flexible disk drive (hereinafter referred to as the FDD) .
Head load solenoid is not used in this FDD.

1-2. DISK

5.25 inch, soft or hard sectored flexible disks which comply with IS0,
ANSI, or ECMA standard.

1-3. PHYSICAL SPECIFICATION
(1) Wwidth: 146mm (5.75 in), Nom.
(2) Height: 41.3mm (1.63 in), Nom.
(3) Depth: 203mm (7.99 in), Nom. (excludes projections of interface connectors).
(4) Weight: Less than 1.5Kg (3.31 1lbs)
(5) External view: See Fig.10l
(6) Cooling: Natural air cooling
(7) Mounting: Mounting for the following directions are acceptable.
{(a) Front loading, mounted vertically with front lever up.
(b) Front loading, mounted horizontally with indicator up. Do not mount
horizontally with spindle motor up.

(c) Mounting angle in items (a) and (b) should be less than 30° with

front bezel up.
Note: As to the most appropriate mounting condition and mounting for

other directions than the above will be considered separately.
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(8) Installation: With installation holes on the side frame or on the
bottom frame of the FD)D (see Fig.1l0l)

(3) Material of frame: Sheet metal

(10) Material of front bezel : PPHOX (Xyron) or ABS

Standard color : Black
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Power connector

-t

Signal connector
(Card edge)

Frame ground terminal 41,370,
Yﬁ 146%0,.5 21.8%0.5
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) , (Units smun)
(rig.101l) External view
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1-4. REQUIRED POWER

The follcwing specifications are applicable at the power connector of

the FDD.

(1) npC+12v

(a; Voltage tolerance
Read/write operation: Less than 5%
Others : Less than £10%
(b} Allcwable ripple voltage: Less than 200mVp-p (including noise)
(c) Operating current consumption
Typical average: 0.25A
{(using a disk of typical running torque)
Meximum average: Less than 0.6A
{(using a disk of maximum running torgue)
Pealt: Less than 1.0A (400msec, Ma: . at spindle motor start)
(d) Waiting current consumption (spindle motor off)
Typical: 0.05A

Maximum: 0.08A

(2) DC+5v

{a) Voltage tolerance: 5%
{b) Allow:ble ripple voltage: Less than 100mVp-p (including noise)
(c) Operating current consumption
Tyoical average: 0.3A
Maximum average: Less than 0.36A
Peal.: Less than 0.46A
(d) Waiting current consumption
Typical: 0.29A

Macimum: Less than 0.3%5A

(3) Power consumption
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(a) Typical at operating: 4.5W
(b) Typical at waiting: 2.05W

(4) Power on sequence

Not specified. Since the FDD is equipped with power reset circuit,

disk and data on the disk will not be damaged by power on or off.
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1-5. ENVIRONMENTAL CONDITIONS
(1) Ambient temperature
(a) Operating: 4°C v 46°C (40°F " 115°F)
(b) Storage: ~22°C v 60°C (-8°F v 140°F)
(c) Transportation: -40°C "~ 65°C (-40°F v 149°F)

(2) Temperature gradient

{a) Operating: Less than 15°C (27°F) per hour

(b) Transportation and storage: Less than 30°C (54°F) per hour

(3) Relative humidity

{a) Operating: 20% "~ 80% (no condensation)

Maximum wet bulb temperature shall be 29°C (84°F)
(b) Storage: 10% v 90% (no condensation)

Maximum wet bulb temperature shall be 40°C (104°F)
(c) Transportation: 5% ~ 95% (no condensation)

Maximum wet bulb temperature shall be 45°C (113°F)

(4) Vibration

(a) Operating: Less than 0.5G (less than 55Hz)
{(b) Transportation: Less than 1G (less than 100Hz)

(5) Shock

(a) Operating: Less than 10G (less than lOmsec)

(b) Transportation: Less than 40G (less than 1lOmsec)

(6) Altitude
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(a) Operating: Less than 5,000m(16,500 feet)
(b) Transportation: Less than 12,000m (40,000 feet)

Note: The above requirements are applied for the FDD without shipping box..

When a long period is required for transportation such as by ship,

the storage environmental conditions shall be applied.
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1-6. OPERATIONAL CHARACTERISTICS

(1) Data capacity

kecording method FM MFM
Data trinsfer rate (K bits/sec) 125 250
Tracks/disk 80 80
Innermost track bit density (bpi) 2,938 (side 1) 5,876 (side 1)
Innermost track flux density (frpi) 5,876 (side 1) 5,876 (side 1)
Unformatted K bytes/track 3.125 6.25
K bytes/disk 250 500
Lata . |Formatted K bytes/sector 0.128 0.256
Capacltil (16 sectors
| /track) K bytes/track 2.048 4.096
K bytes/disk 163.84 327.68

(Table 101) Data cagacity

(2) Disk rotation mechanism

(a) Spindle motor: Direct DC brushless motor
(b) Spindle motor speed: 300rpm
{c) Motor servo method: Frequency servo by AC tachometer
(d) Moto:/spindle connection: Motor shaft direct
(e) Disk sipeed: 300rpm
Long term speed variation (LSV): Less than *2%
Instantaneous speed variation (ISV): Less than 2%
(f) Star: time: Less than 40Cmsec

(g) Average latency: l0Omsec
(3) Index
(a) Number of index: 1 per disk revolutiosn
(b) Detection method: LED and photo-tranjzistor

(c) Detection cycle: 200msec *2%
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(d) Index/alignment dipole spacing: 0 ~ 400usec, with specified test disk.
(4) Track construction

(a) Track density: 48tpi

(b) Number of cylinders: 40 cylinders

(c) Number of tracks: 40 tracks/surface, 80 tracks/disk

(d) Outermost track radius (track 00): Side O 57.150mm (2.2500 in)
Side 1 55.033mm (2.1667 in)

{(e) Innermost track radius (track 39): Side 0 36.513mm (1.4375 in)
Side 1 34.396mm (1.3542 in)

(f) Positioning accuracy: Less than +40um, with specified test disk.

(Track 16, 23+2°C, 40 ~ 60%RH)
(5) Magnetec head

(a) Magnetic head: Gimball supported read/write head with tunnel erase,
2 sets
(b) Read/write head track width: 0.330mm (0.0130 in), Nom.
(c) Effective track width after tunnel erase:
0.300 + 0.025mm (0.0118 * 0.001Q in)
(d) Erase head track width: 0.170mm (0.0067 in), Nom.
(e) Read/write-erase gap spacing: 0.85 * 0.05mm (0.0335 + 0.0020 in)
(f) Read/write gap azimuth: 0° + 18°', with specified test disk.

(6) Track seek mechanism

(a) Head positioning mechanism: Band positioner

(b) Stepping motor: 4-phase, 200 steps per revolution

{c) Stepping motor drive: 2 steps per track

(d) Outermost and innermost stopper: Mechanical moving stopper of head
carriage

(e) Track 00 detection method: LED and photo-transistor

(f) Track to track time: Less than 6émsec
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(g) Settling time: Less than 15msec (excludes track to track time)

(7) Head load mechanism: Not used.
(When a disk is inserted and the door is closed,

the FDD becomes head load condition).

(8) File protect mechanism: Detection of write enable notch by LED and

photo transistor
(9) Window margin (shipping): More than 600nsec, with specified test disk.

MFM method, PLO separator, and O write pre-

compensation,
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1-7. RELIABILITY
(1) MTBF: 8,000 power on hours or more (for typical usage)
(2) MTTR: 30 minutes
(3) Design component life: 5 years
(4) Preventive maintenance: Not required (for typical usage)
(5) Error rates
(a) Soft read error: 1 per 102 bits(up to 2 retries)
{(b) Hard read error: 1 per 1012 bits

(c) Seek error: 1 per 10 seeks

(6) Security standard: Complying with UL, CSA
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1-8. SIGNAL INTERFACE

Four FDD)s, Max. can be connected to one FDD controller by daisy chaining.

1-8-1.

(1)

(2)

Blectrical Characteristics

Interface driver/receiver: See Fig.l1l02.

Electrical characteristics

The following specifications are appliicable at the signal connector of

the FDD.

(a) Input signal

LOW level (TRUE): OV ~ 0.5V
DEIVE SELECT signal line: 12mA, Yax. current
Other input signal lines: 6mA, Max., currént

HIGH level (FBALSE): 2.5V ~ 5.25v

(b) Output signal

(3)

LOW level (TRUE): OV Vv 0.4V
Driver sink current capability: 12mA, Max.
(24mA ,Max. for 0.5V LOW level)
HIGH level (FALSE): 5.28V, Max.

(depending on controller terminator)

Terminator

(a) Res.istance value:

DEIVE SELECT signal line: 500Q+5%

Other input signal lines: 1KQ#5%

(b) All of the terminator resistors ar: mounted on the PCB with soldering

joint. (Unremovable)
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(c) Multiplex connection:
For the multiple connection of the FDDs by daisy chaining, multiple
terminator resistors are connected to an input signal line in parallel

except for the DRIVE SELECT signal lines.

FDD Printed Circuit Board Ass'y

Input signals Straps

DSO

DRIVE SELECT O
DSl +5v
DRIVE SELECT 1 O 0 perminator
5000+5% T™L 74LS
DS2
0 C Select
DRIVE SELECT 2
DS3
{1
DRIVE SELECT 3
TTL 74LS 1U .
n use
IN USE a o
TTL 74LS
{::> Motor on
MOTOR ON
HM
Not used
' HS
TTL 74LS Schmitt
a -n .
WRITE DATA 4::> Write data
1 TTL 74LS
Other input 1 4:>>
signals 1
> Terminator
$ 233 -1mess
b= +5V
3-State
TTL 74LS368
2 ¥
Output signals ] '\E?
53
Select
N/
ov

(Fig.102) Signal interface circuit
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1-8~2. Signal Connector and Cable

{1) Signal connector

(a) FDD side connector: Card edge (gc..d plated)
(b} Pin numbers & pin pitch: 34 pins, 2.54mm (0.1 in) pitch
(17 pins on both sides, even number pins are
bottom side of the FDD)
{(c) Polarizing key location: Between jprins 4 and 6
(d) Card edge dimensions: See Fig.1032
(e) Interface connections: See Table .02
(f) Cable side matched connector: 3M, Scotchflex ribbon connector,
P/N 3463-0001
or IMP, thin leaf connector, P/N 583717-5
and connector P/N 1-583616-1

.or equivalent

(2) Maxinum interface cable length: 1.°%n, Max.
For the multiplex connection by daisy chaining, the total cable length

shall be less than 1.5m.

2-4¢2 holes 0.91 Key slot
,_.,_.--e/ - - ]
I o - " .
-y of °
Pin X3 - b Ppin1 S S
2.54 2.4
2.4 1.4
45,4420.2
(Units: mm)

Notes: 1. PCB thickness: 1.6mm, Nom.
2. The fiqure shows top view of the FDD.

(Fig.103) Caxd edge dimensions ¢«f signal connector
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Terminal Nos.
Signals Directions

Signals ov
SPARE INPUT 2 1
IN USE INPUT 4 3
DRIVE SELECT 3 INPUT 6 5
INDEX/SECTOR OUTPUT 8 7
DRIVE SELECT O INPUT 10 9
DRIVE SELECT 1 INPUT 12 11
DRIVE SELECT 2 INPUT 14 13
MOTOR ON INPUT 16 15
DIRECTION SELECT INPUT 18 17
STEP INPUT 20 19
WRITE DATA INPUT 22 21
WRITE GATE INPUT 24 23
TRACK 00 OUTPUT 26 25
WRITE PROTECT OUTPUT 28 27
READ DATA OUTPUT 30 29
SIDE ONE SELECT INPUT 32 31
READY OUTPUT 34 33

Note: SPARE terminal is open condition.

(Table 102) Signal interface connections
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1-8~3. Input/Dutput Signals

In the following, input signals are those transmitted to the FDD

while output signals are those transnitted from the FDD.

LOW level of the signals is TRUE.

(1) DRIVE SELECT O ~ 3 input signals

(a)

(b)

(<)

(d)

(e)

Signals of four lines to select a specific FDD for operating in
multiplex control by daisy chaininj.

Only the DRIVE SELECT signal of th: same number as of on-state strap
among DSO v 3 straps is effective.

Al.. the input and output signals except for the MOTOR ON and IN USE
can be effective when this signal is effectively received.

The: time required to make each input or output signal effective after
the transmission of this signal is 0.S5usec, Max. including delay time
thircugh the interface cable.

When the DRIVE SELECT signal of the same number as of on-state strap

among DSO v 3 straps becomes TRUE, the front bezel indicator turns on.

(2) MOTOR ON input signal

(a)
(b)

Level signal to rotate the spindle motor.
The spindle motor reaches to the rated rotational speed within 400msec
aft.er this signal becomes TRUE, and then data read or write operation

can be executed.

(3) DIRECTION SELECT input signal

(a)

(b)

Level signal to define the moving direction of the head when the
STEF line is pulsed.

Step-out (moving away from the center of the disk) is defined as
HIGH level of this signal. Conversely, step-in {(moving toward the
center of the disk) ig defined as LOW level of this signal.
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(4) STEP input signal

(a) Pulse signal to move the head. The pulse width shall be more than
O.8usec and the head moves one track space per one pulse.

(b) The access motion (head seek operation) is initiated at the trailing
edge of the pulse and completes within 2lmsec after starting the
access including the settling time. For the successive access motion
in the same direction, the pulses shall be input with the interval of
more than 6msec, while the pulses shall be input with the interval of
more than 2lmsec for the access motion in a different direction,

(c) This signal becomes ineffective when the WRITE PROTECT signal is
FALSE and the WRITE GATE signal is TRUE.

Also this signal becomes ineffective when the TRACK 00 signal is
TRUE and the DIRECTION SELECT signal is HIGH level (step-out).
(d) This signal shall be input according to the timing in Fig.104.

(5) WRITE GATE input signal

(a) Level signal to erase the written data and to enable the writing of
new data.
{(b) This signal becomes ineffective when the WRITE PROTECT signal is TRUE.
(c) This signal shall be made TRUE after satisfying all of the following
three conditions.
i) More than 400msec after the start of the spindle motor.
Or the FDD is in ready state (refer to item (13)).
ii) More than 2lmsec after the effective receival of the final STEP
pulse.
iii) More than 10Ousec after the level change of the SIDE ONE SELECT
signal.
(d) None of the following operations shall be done for at least lmsec
after this signal is changed to FALSE.
i) Stop the spindle motor.
ii) Make the DRIVE SELECT signal FALSE.
iii) Start the head access motion by the STEP pulse.
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(6) WRITE DATA input signal

(a) Pulse signal to designate the contants of the data to be written on

the disk. The pulse width shall be 0.15pusec through 2.5ysec and the

leading edge of the pulse is used.

(b) This signal becomes
is satisfied.

ineffective whan one of the following conditions

i) WEITE GATE signal is FALSE.
ii) WRITE PROTECT signal is TRUE.
(c) This signal shall be input according to the timing in Fig.105,

(7) SIDE OME SELECT input

signal

(a) Levzl signal to define which side of a two-sided disk is used for

reading or writing.
(b) When this signal is
sur face of the disk

surface is selected

HIGH level, the magnetic head on the side 0
is selected, while the magnetic head on the side 1

when this signal is LOW level.

(c) The READ DATA signal on a selected surface becomes valid more than

100usec after the change of this signal level.

(d) Write operation (the WRITE GATE signal TRUE) on a selected surface

shall be started more than 100usec after the change of this signal

leval.

(e) Whea the other side

of the disk is selected after the completion of

a write operation, the level of this signal shall be switched more

thaa lmsec after making the WRITE ¢ATE signal FALSE,

(8) IN USE input signal

This signal is effective only when t-e IU strap is on state (refer to

Fig.10%).

(a) Leval signal to indicate that all «f the daisy chained FDDs are in

use condition under

the control of the host system.
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(b) The front bezel indicator turns on when this signal becomes TRUE.
(9) TRACK 00 output signal

(a) Level signal which indicates that the head is on track 00 (the

ocutermost track).
(b) This signal becomes valid more than 5.8msec after the effective

receival of the STEP pulse.
(10) INDEX/SECTOR output signal

(a) Pulse signal for the detection of the index hole or the sector holes.

(b) This signal can be output in a correct timing more than 400msec
after the start of the spindle motor.

(c) When using a soft sectored disk, there will be one index pulse on

this line per one revolution of the disk. When using a hard sectored

disk, sector pulses and index pulse are output together.

(d) Fig.106 shows the timing for this signal. Leading edge of the pulse
shall be used as the reference.

(e) If the output condition in item (1)-(c) is satisfied when no disk

is inserted, this signal maintains TRUE.
(11) READ DATA output signal

(a) Pulse signal for the read data from the disk composing clock bits and
data bits together.

(b) Fig.107 shows the timing for this signal. Leading edge of the pulse
shall be used as the reference.

(c) This signal becomes valid when all of the following four conditions
are satisfied.
i) More than 40Umsec after the start of the spindle motor.

Or the FDD is in ready state (refer to item (13)).

ii) More than 2lmsec after the effective receival of the final STEP

pulse.
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iid) More than lmsec after the WRITE GATE signal becomes FALSE,
iv) More than 100usec after the level change of the SIDE ONE SELECT

signal.

(12) WRITE FROTECT output signal

(a) Levzl signal which indicates that :the write enable notch of the disk
is masked.
(b) When this signal is TRUE, the data on the disk are protected from

erasing and the writing of new data is inhibited.

(13) READY cutput signal

(a) Level signal which indicates that <he FDD is in ready state.

(b) The FDD becomes ready state when all of the following four conditions
are satisfied.

i) ‘*he FDD is powered on.
ii) pDisk is installed.
iii) The disk rotates at more than 50% of the rated speed.
iv) '"wo INDEX pulses have been countad after item iii) is satisfied.

(c) Required time for this signal to be:ome TRUE after the start of
the spindle motor is less than 800msec.

However, the spindle motor reaches o the rated rotational speed
within 400msec after the start, and data read or write operation
can b2 executed before the READY si«gnal becomes TRUE.

(d) If & hard sectored disk is used for the FDD, the above items (b)-iii),
(b)--iv), and (c) cannot be applied. In such case, the ready state
must be regarded as follows:

i) The FDD is powered on.
ii) pisk is installed.

1ii) More than 400Omsec after the start of the spindle motor.
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WRITE GATE | i

DIRECTION SELECT —~ E— Step out "
RECTI
CTION SELECT --.un--_J step in [
: .
t t
_}L&S y) Min. t t
éms, Min. 21ms,Min. 6ms,Min.

«=0.8us,Min.

(Fig.104) STEP timing

WRITE GATE I A

WRITE DATA U U 1 1T m 1
Magnetization b / n__ \__4f—\____{—__-_———-

on disk

t
8is 4y 6us 6Us B8us
Max. ® * * * 8us,Max.

*: *0.5% £=0.15 ~ 2.5us

(Fig.105) WRITE DATA timing (MFM method)
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Soft secuored disk 11 ﬁlﬁj
25 Sms

200+ 3ns

ector 14 Sector 15 Sector 16 Sector 1 Sector 2

Hard ot d disk T
(iG sz§:m§:? e —ﬁﬂ —§J ii[“];ir—“_§j iif

2V5, Sng l

T

tl tl t2 t2 tl

t1=12.5%0.38ms

Index pulse
t2=6.25%0.1%ms

(Fig.106) INDEX/SECTOR timing

Magnetization ““-\__-w_—/r———————-,

on disk
1 1 0 0 1 0 1
READ DATZ i i M| 5
_Jéihjhui_q._Lh
4us bus, Nom, 8us,Nom.
Nom.

Note: The displacement of any bit positior does not exceed 320% from
its ncminal position.

(Fig.107) READ DATA timing (MFM method)
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1-9. POWER INTERFACE

Refer to item 1-4 for power requirements.

(1) Power connector

(a)

(b)
(c)

(d)
(e)
(£)

FDD side connector: AMP, Mate-N-Lock connector, P/N 172349-1
or equivalent
Pin numbers: 4 pins
Protection method for mis-connection: Mechanical protection by the
shape of the connector housing.
Pin location: See Fig.1l08
Power interface connections: See Table 103
Cazble side matched connector: AMP, P/N 1-480424-0 and pins 60617-1,
or 60619-1,

or equivalent

(2) Power cable

Any appropriate cables taking the maximum power consumption of the FDD

and the power voltage at the connector into consideration will be

acceptable.

PCBA

O00O0 Power connector
- )

4 3 2 1 s Terminal Nos.

(Fig.108) Power connector pin location (Rear view)
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Voltage Terminal Nos.
DC+12V 1

ov 2

ov 3
DC+5V 4

{(Table 103) Power interface connections
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1-10. FRAME GROUNDING

(1) Frame grounding

(a) Frame ground is AC coupled to DC OV by 0.0luF/ 100K).
{(b) Insulation resistance is more than 80X} at less than DC 150V.

(2) Frame ground terminal (back side of the FDD)
(a) FDD side terminal: AMP Faston 187 tab P/N 61761-2
or equivalent

(b) Cable side matched terminal: AMP P/N 60972-2 or 60920-1

or equivalent

FDD ,

'rPCBA(Spindle motor side) '

5 lOOKQ‘L
Lj?ower connector (0V)

.__ﬂ J
, 0.0luF/500v |




1-11. INDICAOR AND STRAPS

1-1i-1. Indicator

LED indicator on the front bezel tirns on when either of the following

conditions is satisfied.
(a) Wher the DRIVE SELECT signal of tte same number as of on-state strap

amorg DS 0 v 3 straps becomes TRUE.

(b) Whan the IU strap is on-state and the IN USE signal is TRUE.
1-11-2. Straps
All the straps are mounted on the DD PCB (PCB to which the interface
connector is connected). Insertion of a short bar onto the post pin

of J.64mm x 0.64mm (0.0z5 in) is defined as the on-state of the strap.

Fig.110 shows the on-state of the straps at the shipment.
(1) DS 0 " 3 straps
{(a) In the multiplex contrcl by daisy chaining, these straps designate
the address of the FDD.
(b) By the combination with the DRIVE SELECT O ~ 3 signals (refer to
Fig.102 and item 1-8-3 (1)), four addresses of 0 through 3 can be

designated. Never designate more than 2 FDDs to a same address.

(2) IU surap

Strap to enable the IN USE signal. When this strap is off-state, the

IN USE signal is ineffective.

(3) HS and HM straps

These straps are not used in this FD). Set them to off-state.
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< v
o o] DS3
© 0 DS2
© © |(HM
© o] DSl

&g} pso

o o ((HS Not used

Note: On-state straps at the shipment are DSO and IU.,

(Fig.110) Shipping straps
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3~1. CONSTRUCTION AND FUNCTION

3-1-1.

READ DATA <=

SIDE ONE

SELECT  ———pr

WRITE DATA —

Read/
write
circuit

General Block Diagram

Indicator

\

LvSs
WG, EG

DRIVE SELECT
o3

WRITE GATE ——p
MOTOR ON w——p
STEP =P

DIRECTION =
SELECT

IN USE —&

TRACK 00 <¢—
INDEX <¢—-
READY <—

WRITE
PROTECT

<—

+12V,+5V, QV =

Control
circuit

File protect sensor

File protect sensor
LED

Disk
Index sensor
Index sensor LED

//-Spind1e motor

Servo

Magnetic head

Track 00 sensor

Stepping motor

circuit j<

a

V-

(Fig.301) General block diagram
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3~1-2. Mechanical Section

Since the disk is a flexible recordirg media made of mylar film base

and data interchangeability between ¢isks and FDDs is required, the
mechanical section of the FDD uses precision parts and it is also
assembled with high precision. For this reason, only trained technicians
can handle the internal mechanism. DlMever apply excessive impact nor
drop the FDD down on the desk.

The mechanical section is constructec¢ with frame (chassis), door
mechanism, disk clamp mechanism, disk rotation mechanism, magnetic head

and carriage, head seek mechanism, virious detection mechanisms, etc.

(1) Frame (chassis)

The main structure for mounting the various mechanisms and printed
circuit boards. The frame is made ¢ sheet metal to maintain the

stability of the FDD in strength, precision,durability, and expansion

coefficient.

(2) Door machanism and disk clamp mechan:sm

The cdoor mechanism is constructed with clamp spring (plate spring),
front. lever, set arm, etc. The end of the clamp spring makes the
disk clamp mechanism (collet Ass'y) 1ove up and down.

When a disk is inserted and the frort: lever is closed, the tip of the
collet is inserted in the central window of the disk and the window
area is depressed to the spindle so =hat the center of the disk is

clamped in the correct position along the outer circumference of the

collet.

(3) Disk rotation mechanism

The disk rotation mechanism comprises DD motor Ass'y which includes

spindle,
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The DD motor is an outor-rotor type DC brushless motor which has the

long life of 20,000 hours or more in continuous rotation.

The rotational speed is 300rpm and maintains stable rotational speed

against load variations and environmental changes. This is achieved

by a feedback signal from the internal AC tachometer.

The precisely combined collet and spindle are attached at the correct
angle to maintain the center position correctly without damaging the

center hole of the disk and so as to make the head be in contact with

disk at the correct angle.

(4) Magnetic head and carriage

rase gaps

Read/write
core Erase cores
Read/write core
[V / |\ —s=Rotation

direction
of disk

ite ga i

Read/wr gap Erase cores Read/write gap
Tunnel erase type head Straddle erase type head

(Fig.302) External view of magnetic head core

For single sided FDDs, the external view of the magnetic head is button

shaped and it is mounted on the carriage so that it is in contact

with the SIDE O (the buttom side when the FDD is placed horizontally)

head window area of the disk.
For double sided FDDs, both the SIDE 1 head and the SIDE O head are

special flat type supported with the gimballed mechanisms. The two

magnetic heads are mounted accross the disk on one carriage.
In both types of head, the surface is designed for minimum disk wear

and maximum read output. The head itself is a long life type for
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(5)

(5)

improved head wear.

Fcr the FD-54 drives, eitherr of tunnel erase type head or straddle
erase type head is used. The core of the tunnel erase type head is
construchted with a read/write gap which is used for data write and data
read operations and two erase gaps which are used to erase the edges of
the recorded track immediately after the recording (tunnel erase). For
the straddle erase type head, the core is constructed with a read/write
gap ané¢ itwo erase cores for erasing the edges of the recorded track at
the same time with the recording.

Even though the core construction of these two types of head are
different, their functions in the FD-54 drives are the same and have
complete interchangeability between the data recorded on the disks.

The macnetic head and the carriage on vhich the head is mounted form the
most important part of the FDD and is specially assembled with high

precision.
Head seelk mechanism

The head seek mechanism consists mainly of stepper motor with a
capstan (pooly), steel belt (band), gu:.de shafts, and carriage.

The carriage is connected to the capstan of the stepping motor through
the steel belt and is slided along the guide shafts.

The flat type 4-phase stepping motor is adopted and it rotates 2 steps
(3.6°) per one track space. The stepper motor is driven in a unique
1-2 phase driving method which brought a success in reducing the heat
radiat:icn and to obtain a high speed ¢iriving and positioning accuracy.
The parrallelism and the distance between the shafts and the center
line of the disk, and shaft and disk thiemselves are precisely machined.
Also the thermal expansion of the chassis, steel belt, carriage, etc. are
taken :nto consideration in the proces: of design so that they are

mutually offset with the expansion of :he disk.

Detect:.cn mechanisms
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(a)

(b)

File protect detection mechanism

This mechanism is constructed with an LED and a photo-transistor to
detect the existence of the write enable notch of the disk jacket.
When a disk with the notch covered is installed and the light pass

for detection is disturbed, no write or erase current will be supplied
to the read/write and erase heads and the recorded information on the
disk 1is protected from an erroneous input of a write command.

The LED 1s mounted on the PCBA DD motor servo and the photo-transistor

on the front OPT Ass'‘'y.

Track 00 detection mechanism

This mechanism is constructed with a photo-interrupter for detecting
the outermost track position (track 00) of the head and the track 00
stopper which is ataached to the rear side of the head carriage.
Inside tracks from the track 00 on the disk are used. Even if an
erroneous step out command is input from the track 00 position, the
command will be ignored by the internal circuit of the FDD.

If the head moves out from the track 00 by some reason (such as
impact during transportation), the head carriage strikes the track 00
stopper to protect the head from moving out of the returnable range

at a next power on.

When step-in commands are input from the innermost track, the head
seeks toward inward and stops with an appropriate space left against
the head window edge of the disk. 1In order to recalibrate the track
from this position (returning operation to the track 00), it is
required to input the step~out commands with several additional steps

to the maximum track number.
Index detection mechanism

LED and photo-transistor for the detection of the index hole are
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located at the index wincdow area of the disk jacket.
The LED is mounted on the PCBA DD mctor servo and the photo-transistor
on tnhe front OPT Ass'y. The index role will be detected along the

rotation of the disk.
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3-2. CIRCUIT DESCRIPTIONS

The electronics of the FDD is constructed with three sections which are
read write circuit, control circuit, and servo circuit. Read write

circuit and control circuit are mounted on the PCBA MFD control, and servo

circuit is on the PCBA DD motor servo.

3-2-1. Read Write Circuit

The read write circuit is constructed with read circuit, write circuit,

and low voltage sensor. They are mostly packed in a read write LSI

(bipolar).
Fig.303 shows the block diagram.
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(Fig.303) Read write circuit block diagram
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(1) Read circuit

The read circuit consists of pre-amplifier, low pass filter, differenti-
ation amplifier, peak detector, time domain filter and read gate
(output driver).

In read operation, the minute voltage induced by the read/write head is
amplified about 304B by the pre-amplifier which is constructed with a
video band differential amplifier. Undesirable high frequency

noise is eliminated by the low pass filter (L1, L2, C30, etc.) and the
read signal is supplied to the differentiation amplifier (Q3, Q4, L3,
C35, etc.).

The differentiation amplifier phase-shifts the peak position of the
reproduced waveform to the zero cross point, and at the same time,
further amplifies the signal about 20dB with the most appropriate
equalization. The peak detector which is constructed with a comparator
converts the differentiated output into a square wave.

The time domain filter eliminates a virtual pulse caused by the saddle
in the low frequency area (1lF area, 62.5KHz, approx.) at outer tracks.
The time domain filter is constructed with two edge detectors, 2.4usec,
delay single shot (LSI pin 7, RAS5, C21), data latch, and lusec data
single shot (LSI pins 8 and 9, RA5, C22).

Then the signal is output from the FDD through the read gate, U3 (pins
9, 10, 3~state output driver).
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{Fig.304) Read amp.

I

:

and peak detector waveforms

- 310 ~-

—] | == T—=1—]
/ \ Shoulder /\ A -
VAR VARRVARR V-
N A A,

\/ \/ \/ approx.
NANANAY U

N & VARVAERN
A AN ANY

V4 \/\/ \/ "/

L



Peak detector
output in Ul

Edge detector #1
output in Ul

2.4us delay S.S.
Q output in Ul

Data latch output
in U1

Edge detector #2
output in Ul

Read data (RD)
(TP5)

READ DATA
(U3,pin 9)

Virtual pulse (drop-in)

L 1 | | ]

—e 2.4Us,approx.

Lo L L] LI L L L

L I

1 l I | | |

[1 [ [ M I [

et lus,approx.

L U U u uou U

(Fig.305) Time domain filter and read gate waveforms
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(2) Write circuit

The write circuit consists of write power gate (with side selector),

selecl. gate, data latch, write driver and erase driver.

The write power gate output (COMO or COMl) becomes high voltage when

the write gate signal or the erase ga:e signal is TRUE (HIGH level).

These signals are generated by the write/erase gate in the control

circuit when all of the following thr:e conditions are satisfied.

(a) The file protect sensor detects the

enable condition).

(b) The WRITE GATE input signal is TRUE.

notch of the disk jacket (write

(c) MX strap is on or the DRIVE SELECT signal is TRUE (LOW).

The write power gate output is supplisd to the common terminal of the

head through the diode switch.

the write power gate in various operations.

Table 301 shows the output voltage of

Conditions Write power gate output voltage
COM O (fcr Side 0) CoM 1 (for Side 1)
Side 0 write operation High Low
Side 1 write operation Low High
Side 0 read operation Middle Low
Side 1 read operation Low Middle
High: 10.5V, appro:x. Middle: 4V, approx. Low: OV, approx.

(Table 301) Write power gate output voltage

For the tunnel erase head, the erase gate signal is delayed appropriate-

ly acainst the write gate signal.

S:nce the erase gap is about 0.85mm

behind the read/write gap, it is neccssary for the erase driver to

delay the write gate signal so that the written data is completely

trimmed by the erase head (tunnel erase).
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For the straddle erase head, the write gate and the erase gate signals

have the same timing. The tunnel erase or the straddle erase produces

a guard band between the tracks preventing deterioration of the S/N

ratio resulting from a off-track (positioning error). It also ensures

disk interchangeability.

The WRITE DATA input pulse is latched by the data latch. And

appropriate write current is supplied to the read/write head by turning

on and off the two write drivers alternately. When the write driver is

active, no read data pulse is generated by the read circuit.

WRITE GATE input |

&

b1

Write gate (WG) %

(Ul,pin 16) L___________
Erase gate (EG) N
(TP2) **—————J L—-

SIDE ONE SELECT | - - % - - —

4 - -

WRITE DATA U Uy u
Data latch output { l i r_l__f_4 L_J l

Write driver output hL
(U1,pin 21 or 22) Avr
Write current __Jr—\ / \ /f-\—/r#}—\LJ/~——-\_J[__________,

Magnetizatigrimsin l i I l i ] ] l l l }7////(\//////

Magnetized
previously

Erase on delay Erasg ?ff
elay

Note: Solid line of the Erase gate (EG) signal shows the tunnel erase
type and dotted line shows the straddle erase type. Erase on
delay and Erase off delay are applied only for the tunnel erase
type.

{(Fig.306) Write circuit waveforms
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(3) Low voltage sensor

The low voltage sensor is ecuipped to crotect the FDD from erroneous
operation due to the internal circuit construction of the FDD during
unstable condition of the supplied voltage such as at power on or off.
The output of this sensor is supplied to almost all the functional
blocks of the read write circuit, and control circuit to protect the
write driver and erase driver from errcneous operation under the

uristable condition of the DC power voltage.

Power on Power off

?

A 3.404 4V

r : 3.4v4 .4V
+5V power /// \\\\\—_a—u_

Low vo.tage sensor
output T
(7 ,pin 17) I

Note: Dotted line shows the LVS inpu: pin 34 of U2, control LSI.

{Fig.307) Low voltage senso: waveforms
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3-2-2. Control Circuit

The control circuit consists of gates, detectors, and the stepping
motor control circuit. The gates are drive select gate to determine
the drive select condition, spindle motor gate to determine the
rotational condition of the spindle motor, write/erase gate to control
the actual write operation, etc. The detectors are index/sector
detector, track 00 detector, file protect detector, and ready detector.
The former three detectors (photo-~transistors) are mounted on the
front OPT Ass'y and the transport frame. And the other circuits are

mounted on the PCBA MFD control (mostly packed in a control LSI (CMOS)).
Fig.308 shows the block diagram.

Drive select gate classifies the external input signals into several
functions and transmits them into the control LSI.

The selection of straps (short bars) determines the select condition

of the drive, spindle motor operating conditions, and turn-on condition
of the front bezel indicator, Refer to items 1-11 of the Specification

as to the detailed function of each strap.

The write/erase gate judges the FDD whether it can execute write
operation or not and issues write gate and erase gate signals for the
write circuit. For the FDD with tunnel erase head, a specified delay
time is established in the erase gate signal by an internal counter

(refer to Fig.306).

The ready detector consists of speed detector and ready latch. The
output of the speed detector which is constructed with a re-triggerable
counter becomes always TRUE (HIGH) when the rotational speed of an
installed disk (soft sectored) is more than 50%, approx. of the rated
speed. The ready latch detects the second index pulse after the speed
detector detects the 50% of the rated speed, then the READY condition
is informed to the host system through the output driver, U7 (pin 13

~vo14) .
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Rotation starts

Disk speed — Constant speed

Index sensor output f_—] fT ﬂ ] ﬂ

(TP4)

Speed detector
output in U2 .____J L_J

Pre~ready latch l
in U2 Pre-ready state

Ready latch output 600msec,Max.
(U2,pin 12)

Ready state

READY signal

800msec,Max.

|
|
l
|

(Fig.309) Ready detector waveforms

Stepping motor control circuit is constructed with direction latch,
internal step pulse generator, shift register, phase drive selector,
overdrive timer, etc.

Direction latch is a circuit to sample and hold the head seek
direction designated by the DIRECTION SELECT signal at every input
of the STEP pulses.

The internal step pulse generator is constructed with a counter and
a pulse generator. The counter is triggered at the trailing edge

of the STEP input pulse, and the second internal step pulse is
generated with a delay of 3msec, approx. from each STEP input pulse by
the pulse generator. It makes the stepping motor rotate for 2 steps

(3.6°) in response to one STEP input pulse.
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Outputs of the direction latch and the internal step pulse generator
are input to the shift register and phise drive selector, and they

are corverted to the appropriate timing signals for uni-polar 1-2
phase c¢rive of the 4-phase stepping motor. These phase drive signals
are supplied to the stepping motor driver, US (output pins 12 v 15),
In order to improve the torgque margin .n the seek operation, partially
2-phase drive period is provided by the phase drive selector only in
the initial stage when the drive phase is changed.

When the head stops on an even track, phase A is magnetized, while
phase I is magnetized when the head stops on an odd track. The phase

B and b are magnetized only during the seek operation.

The out:put from the internal step puls:2 generator is also supplied to
the over-drive timer constructed with a1 re-triggerable counter.
During the active period of this timer (75msec, approx.), +12V power
is suppiied to the stepping motor coils through the over-drive circuit
(Q1) to produce enough torgue required for the head seek and the
settling operations. After the completion of the settling, only +5V
power is supplied to the stepping motor through the diode, CRl, which
minimize the power loss by supplying oaly the required torque for the
holdiny of the stop positicn. By the above consideration, heat
radiation from the motor is depressed to the minimum level and the
stepping motor power consumption of 0.33W, approx. at the stop

conditicn is achieved.
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DIRECTION SELECT

STEP

Direction latch output
in 02

48tpi FDD:

Internal step pulse gen.

output in U2
Overdrive timer output
(U2,pin 19)

Motor driver inputs
PHASE A (U2,pin 21)

PHASE B (U2,pin 23)

(TP3)
PHASE & (UZ2,pin 22)

PHASE B (U ,pin 24)

Step-out

L

R

Second step delay - 75ms,
3ms,approx. a approx.
| L,
Jg / Sperariss o
On an
even, track
EE;EEE%E} ]
7/
) % %
On an odd
track
77 )
tl tl
t2 t2

tl: Second step delay (3ms,approx.)

t2: Phase B or B magnetization (3.6ms,approx.)

{Fig.310) Stepping motor control circuit waveforms
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3-2-3.

Servo (Circuit

The servo circuit aims to maintain the rotational speed of the spindle
motor at 300rpm, and the circuit is mounted on the PCBA assembled with
the spindle motor.

Start and stop of the spindle motor (DD motor Ass'y) is controlled by
the MOTCR ON signal supplied through the spindle motor gate in the
control circuit.

The spindle motor is a long life DC biishless motor having 3-phase
coils. The coils are driven by the exclusive drive IC. Energization
and magrnetized direction of the coils are controlled by the signal
from the hall elements mounted on the PCBA around the rotor so that
they are changed corresponding to the jesignated rotational direction.
The rotational speed is maintained staonly and precisely. The feedback
signal from the AC tacho-meter in the rotor is converted into the drive
voltagz (F-V conversion) by servo IC, and supplied to the driver IC

througn the phase compensation circuit,
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3-3. FUNCTION OF TEST POINTS AND VARIABLE RESISTORS

Fig.31ll shows the mounting positions of the test points and variable

resistors.
Index sensor LED
{] R1
J
CIJ
o
= D@/
File protect —{—=i

sensor LED

PCBA DD motor servo

Ass'y revision No.
(av)
—— PCBA version
(two digits)

™— Name plate

[

// m

TP G(OV)

PCBA MFD control (C)

(Fig.311) Location of test points and variable resistors
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3-3-1.

(Track 00 sensor)

(2)

Function of Test Points

Twelve test points (two for ground) are equipped on the PCBA MFD

control for the check and adjustment of the FDD.

TPl (Track 00 sensor)

Test point to observe the output of the track 00 detection photo-
transistor (shumitt inverter included). As well as TRACK 00 output
signal, TPl becomes LOW level when the head is on track 00 or around

track 00 position.

TPl

(TTL level)

Track 02 -wn—4 Track 00

(Fig.312) Typical waveform of TPl

Note: The TRACK 00 output signal goes TRUE (LOW level) only when the
phase A coil of the stepper motor is energized and the direction
latch is set to the step-out direction (refer to Fig.310).
Therefore, the level change timing of the TRACK 00 signal is

not consistent with that of the TPl signal.

TP2 (Erase gate)

Test point to observe the output of the erase gate.
When TP2 is HIGH level, erase current flows through the erase head.
This TP is used for the check and adjustment of the required delay time

of the erase gate signal against the WRITE GATE input signal when the

tunnel erase head is used.
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(3)

(4)

WRITE GATE input signal l

TP2 (Erase gate) I L____

On-delay [ Off-delay !

(Fig.313) Typical waveform of TP2(for tunnel erase head)

Delay Straddle erase head Tunnel erase head
On-delay Ous 200 ~ 320us
Off-delay Ous 860 ~ 950us

(Table 302) Erase gate delay

TP3 (Phase B)

Test point to observe the phase B magnetized period of the stepping
motor.

The stepping motor rotates for 2-steps in response to one STEP input
pulse. Therefore, TP3 becomes HIGH level for a specified period when
a step-out command from an even track or when a step-in command from

an odd track is executed. Refer to Fig.310.

TP4 (Index)

Test point to observe the output of the index detection photo-transistor
(shumitt inverter included).

The signal level at this TP is opposite to that of INDEX output signal.
When the index hole or sector hole (hard sectored disk) is detected,
HIGH going pulse is observed at TP4. The photo-transistor is mounted

on the front OPT Ass'y and the LED is mounted on the back side of the
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STEP input pulse ——U AU
TPl (Phase B magnetized) W W//?I_
- /1

{ m—

Phase B magnetized
3.6+0.3ms

{(Fig.314) Typical waveform of TP3

PCBA D) motor servo.

The test point is used for the following purposes.

(a) Confirmation and adjustment of the disk rotational speed. Speed

is adjusted by the variable resistcr Rl on the PCBA DD motor servo.

(b) Confirmation and adjustment of the index burst timing. Burst timing

is adjusted by the index sensor installation screw in the front OPT
Ass'v

T4 (Index) l l FL r (TTL level)

Index ]
interval Pulse width

| s

{Fig.315) Typical waveform of TP:! (Speed observation)

Items “iming
Index interval 200%4ns
Pulse width Z v 5.5ms
Burst delay 200%200us

(Table 303) Index timing
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TP4 (Index) [

TP7 or 8
(Pre-amp. output)

ol Index burst delay

(Fig.316) Typical waveform of TP4 (Burst timing observation)
(5) TP5 (Read data)

Test point to observe the read data pulse.

The signal level at this TP is opposite to that of the READ DATA output

signal.

TPS {Read data) I [ __1 ——1 r—1

2Flinterval

4/3F interval

1F interval

Pulse width

(Fig.317) Typical waveform cf TP5

Fig.317 shows the waveform at TP5 in normal data read operation.
In the FM method, 2F and 1lF intervals are observed, while 2F, 4/3F, and

1F intervals are observed in the MFM method.
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(&)

(7)

Items Timing
2F interval 4pys, Nom.
4/3F interval 6us, Nom.
1F interval 8us, Nom.
Pulse width 1%0.5us

(Table 304) Read data pulse timing

TP6 (File protect sensor)

Test point to observe the output of the file protect detection
photo-transistor (shumitt inverter included).

As well as the WRITE PROIECT output signal, TP6 becomes 1.OW level

when a disk with the masked write protect notch (write operation cannot

be done) is installed.

TP6(File protect sensor)

¢ (TTL level)

Notch open l ! Notch maskac

(Fig.318) 7Typical waveform of TP6

TP7, TP8 (Pre-amplifier)

Test point to observe the read pre-amplifier output signals.

The pre-amplifier has twc outputs of the order of several dozen to

several hundred mVp-p, and they differ in phase by 180° (opposite phase).

Both outputs are observed at TP7 and TP8 respectively.
For an accurate observation of the read waveforms, use Lwo channels of
an oscilloscope with one channel set to Invert mode and rdd mode of

both channels. Use G (0V) test point for the oscilloscope ground.

- 326 -—



TP7 and TP8 are used for checking various characteristics of the
read/write head and also for the check and adjustment of the head seek

mechanism such as track alignment.

TP7,TP8 AN NN N/ 5V,approx.
(Pre-amp.) ~_" N\ ~ A4

(Fig.319) Typical waveform of TP7 and TP8

(8) TP9, TP1l0 (Differentiation amplifier)

Test points tc observe the differentiation amplifier output signals.
Like the pre-amplifier, the differentiation amplifier alsc has two
outputs of the order of several hundred mVp-p to several Vp-p which
differ in phase by 180°. Both outputs are observed at TP9 and TP1lO
respectively.

For an accurate observation of the waveforms, use two channels of

the oscilloscope with one channel set to Invert mode and Add mode of
both channels,

Use G (0V) test point for the oscilloscope ground.

TP9 and TP10 are used for checking the total operation of the read/write
head and the read amplifier and for the check and adjustment of the head

seek mechanism such as track alignment,

P9, TPLO /NN VAN ANAN -
(Differentiation _/ o \\// \\// \\// \\. ,2pprox.

amp.)

(Fig.320) Typical waveform of TP9 and TP1l0O

(9) TP G (0V) -- PCBA MFD control, PCBA read write amp.
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TP G is equipped respectively for two test point blocks (TPl ™~ 6 and
TP7 ~ 10). They are used as the ground terminals for measurement

equipment. Be sure to use z small size clip to obtain a probe ground

of the equipment.
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3-3-2.

(1)

(2)

Function of Variable Resistors

On the PCBA MFD control and the PCBA DD motor servo, maximum two
variable resistors are mounted.

The PCBA MFD control of some PCBA versions and some revision numbers
has not the variable resistor R5. Also some types cf DD motor Ass'y
have not the variable resistor Rl on the PCBA DD motor servo.
However, there is interchangeability in function and performance
between these PCBAs with the variable resistor and without the
variable resistor as far as they have the same parts number (8 digits)
and the same version number (2 digits).

The variable resistors are correctly adjusted before the shipment of
the FDD and fundamentally they shall not be readjusted except for by

a trained technicians.
Rl on PCBA DD motor servo (Disk rotational speed adjustment)

Variable resistor for adjusting the rotational speed of the disk.

It is adjusted so that the index pulse interval at TP4 or at the INDEX
output signal is 200msect4msec (see Fig.315).

For the DD motor Ass'y without the variable resistor Rl, the rotation
speed of the motor is fixed by the ceramic oscillator in the servo

circuit and no adjustment is required.
R5 on PCBA MFD control (Read data asymmetry adjustment)

Variable resistor for adjusting the asymmetry of the read data pulse.
Some PCBAs have this variable resistor and others have fixed resistor
instead of it.

For a PCBA with the variable resistor, R5, write 1F data and observe
the pulse intervals at TP5 or at the READ DATA output signal during
read operation. Then adjust the variable resistor so that the read
data asymmetry in Fig.321 takes the minimum value. For a double sided

FDD, repeat this operation alternately for side 0 and side 1 heads to
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obtain the minimum asymmet:y for both sides.

1

2
TPS (Read data) [ ‘ rw

3

[

t——Asymmetry 0

1F intoerval

|
1 2
N fim

3

[

|
!E Asymmetry

Trigger

{Fig.321) Read cata asymmetry
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SECTION 4

MAINTENANCE
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4-1. GENERAL

4-1-1. Periodic Maintenance

The FDD is designed to be free from periodic maintenance such as
replacement of parts, grease-up, etc. when it is operated at a normal
operation duty.

However, cleaning cof the magnetic head using a cleaning disk is
recommended since it is effective tc improve the reliabilitv of the data.
If some of the parts in the FDD are operated at a specially heavy duty
condition, or if the FDD is operated over 5 years, it is recommended

to replace the wear parts according to Table 403.

Periodic maintenance items Recommended Required Referred
cycle time items
i f netic head Refer to 4-3-1 .
Cleaning cf magnetic he S5 min. 4-3-1
and 4-3-2
Replacement of wear parts Refer to 4-1~-3 and 4-5.

(Table 401) Periodic maintenance items
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4-1-2., Check and Adjustment

Table

Following items dc not requ.re periodic maintenance.

402 -shows all of the check and adjustment items.

Check and

adjustment should be done when required during replacement of the

maintenance parts or during trouble shooting referring to items 4-2

and 4-3.

The numbered procedure in Tible 402 shows a typical procedure of the

general check and adjustment: all over the FDD.

Steps Check and adjustment iteus Required time | Referred items
1 Adjustment of collet shaft plate 5 minutes 4-4-1
2 Adjustment of front lever position 5 minutes 4-4-2
3 Check and adjustment of disk pad 5 minutes 4--4-3

lever (bail) {(double sidec¢ only)}
4 Check of file protect sensor 5 minutes 4--4-~4
5 Check and adjustment of disk rotation 5 minutes 4--4-5
speed
6 Check and adjustment of head touch 5 minutes 4--4-6
7 | Check and adjustment of asvmmetry 5 minutes 4--4-7
8 Check of read level 5 minutes 4-4-8
9 Check of resolution 5 minutes 4-4-9
10 Check and adjustment of t:irack 10 minutes 4-4~10
alignment
11 Check and adjustment of tirack 00 5 minutes 4-4-11
sensor
12 Check and adjustment of track 00 5 minutes 4-4-12
stopper
13 Check and adjustment of iadex burst 5 minutes 4-4-13
timing

{Table 402) Chesck and adjustment items
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4-1-3. Maintenance Parts Replacement

It is recommended to replace the wear parts periodically if the FDD

is operated at a specially heavy duty condition or if it 1s operated
over five vears. Periodic replacement is not required for the parts
if the FDD is operated at a normal operation duty.

Table 403 shows all of the maintenance parts. Replace the wear parts
according to the recommended replacement cycle. Periodic replacement
1s not required for parts without a recommended replacement cycle.

The replacement of the parts should be done according to each referred

item in Table 403.

Notes for Table 403:

(1) Since the parts number versions of PCBA MFD control {C) vary depending
on some factors such as signal interface condition, be sure to confirm
the version by checking the name plate on the actual printed circuit

board.

{2) The head carriage Ass'y are used always in pair with two guide shafts.
The head carriage Ass'y represented by listed parts number in Table 403
includes these guide shafts which parts number is different from that

of a head carriage Ass'y itself without these guide shafts.

(3) The listed parts numbers of the front bezel Ass’'y and front lever Ass'y
are those of standard color (black). For designating other color, use

the corresponding parts number.

(4) Periodic replacement is not required for parts without a recommended
replacement cycle. Replace the parts when required such as during

repair.

(5) If two recommended cycles are listed, the cycle which the parts reach

first should have priority.
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(6) The required time for replacement includes the time for basic check

and adjustment after the replacement.

(7) Order the maintenance parts using the parts number.
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(Table 403-1) FD-54A (Single sided, 48tpi) Maintenance parts list

Maintenance parts

Replacement

Parts name Description Parts No. Replacement cycle Required time Referreditemé
Head carriage Ass'y (C) | Note (2) 17966930-00 | 7,000 head load & motor 45 min. 4-5-1
(For spare parts) on hrs. or 5x10% seeks

Stepping motor Ass'y (C) 14733730-00 || 5x10° seeks 30 min. 4-5-2

Steel belt (C) 16792300-00 || Replace with stepping - 4-5-2
motor Ass'y

DD motor Ass'y (C) 14733780-00 | 20,000 motor on hrs. 20 min. 4-5-3

(Spindle motor)

Collet Ass'y (C) 17966923-00 || 3x10° clamsp 15 min. 4-5-4

PCBA TOO sensor 15532004-00 - 10 min. 4-5-5

PCBA MFD control (C) 15532006-XX - 30 min. 4-5-6

Note (1)

Front OPT Ass'y (C) 15090730-00 - 15 min. 4-5-7

Front bezel Ass'y Note (3) 17966807-00 - 10 min. 4~5-9

Front lever Ass'y (C) Note (3) 17966924-00 - 5 min. 4-5-10

Pad (Head pad) 16786634-01 2,500 head load & motor 10 min. 4-5-8
on hrs.

Clamp cam Ass'y (C) 17966929-00 1.5x10° clamps 10 min.

Eject Ass'y (C) Option 17966926-00 1.5x10° clamsp 10 min.
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(Table 403-2) FD-54B (Double sided, 48tpi) Maintenance parts list
Maintenance parts Réplacement
Parts name Description -Mfarts No. Replgéement cycle Required time|Referred items
Head carriage Ass'y (C) |Note (2) MM*M_”379669§§j559 7,000 head load & motor 5 min. 4-5-1
(For spare parts) on hrs. or 5x10° seeks
Stepping motor Ass'y (C) 14733730-00 ‘~g;106 seeks 30 min. 4-5-2
Steel belt 16792300-00 Replace with stepping - 4-5-2
motor Ass'y
DD motor Ass'y (C) 14733780-00 20,000 motor on hrs. 20 min. 4-5-3
{Spindle motor)
Collet Ass'y (C) 17966923-00 3x10° clamps 15 min. 4-5-4
PCBA TOO sensor |15532062:66m~hHWVM# - ' 10 win. 4-5-5
PCBA MFD control (C) 15532006-XX - 30 min. 4-5-6
Note (1l)q4—
FPront OPT Ass'y 15090730-00 - 15 min. 4~5-7
Front bezel Ass'y Note (3) 17966807-00 - 10 min. 4-5-9
Front lever Ass'y (C) Note (3) v33966924—00 - 5 min. 4-5-10
CSS Ass'y 17966927-00 3%x10 clamsp 10 min. 4-5-11
Clamp cam Ass'y (C) 17966929-00 1.5%x10° clamps 10 min.
Eject Ass'y (C) Option 17966926-00 1.5%x10° clamps 10 min.
|




4-1-4. Maintenance Jigs and Tools

The following are the jigs and tools required for adequate maintenance

of the FDD.

(1) Equipment

(A) When Simulator KA (off-line exerciser for FD-54, ebbreviated to SKA)

is used:

(a) SKA
The following accessories are necessary for operating the SKA (the

accessories are supplied with the SKa).

i) SKA/FDD interface cable (-00 type)
ii) Check cable #1 (for observation of control signals)
iii) Check cable #2 (for observation of read amp. output signals)

iv) SKA/FDD power cable

(b) Oscilloscope (two channels)

(c) DC power supply (+12V, 1.2a and +5V, 2A) or SKA power supply.
The following accessory is required for the power supply (The
accessory is supplied with the SKA power supply).

i) Power cable (4P)

(d) Thermometer and hygrometer

(B) When SKA is not used:

(a) FDD controller and DC power supply (user's system)
(b) Oscilloscope (two channels)

(c) Frequency counter
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{(d) Digital volt meter
(e) DC clip~on ammeter

(£) Thermometer and hygrometer

(2) Tools

(a) Cross-point screwdrivers, M2.6 and M3
(b) Common screwdrivers, small size and medium size
(c) Hexagon wrench key, 1l.5mm
(d) A pair of tweezers
(e) Round nose pliers
(f) Cutting pliers
(g) Solder and soldering iron
(h) Hexagon screwdriver, M3
(3) Special jigs
(a) MAX media jig (Jig D, P/N 17890746-01)
(4) Disks
(a) Work disk (commercially available disk)

{b) Cleaning disk (commercially available cleaning disk)

i) Single sided type
ii) Double sided type

(c} Level disk (P/N 14900015-~00)
(d) Alignment disk

i) Single sided, 48tpi type (P/N 14900016-20)
ii) Double sided, 48tpi type (P/N 14900016-21)
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(5) Other articles used during maintenance

(a) Absolute alcohol (Ethanol)

{b) Cotton swab or gauze

(c) Locking paint (2 Bond, 1401B)

(d) Binding agent (Sumitomo Chemical, Cyano-bond SF, Red)
(e) Screws and washers (Refer to item 5-2-2)

(f) Lubricant (Kantoh Kasei, 946P)

Note: Be sure to use well calibrated equipment and disks.
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4-2. PRECAUTIONS

4-2-1., Torque Applied to Screws and Locking Paint

The following torque should be applied to screws, unless ctherwise

specified.
Size of screws Torque
M2 2kg.cm
M2.6 4.5kg.cm
M3 bkg.cm
M3 set screw 4.5kg.cm

(Table 404) Torque applied tc screws

For tightening or loosening M2 set screws for adjustment and parts

replacement, the followirg procedure should be followed.

(1) For adjustment, remove out the set screw and also remove the lccking

paint which had applied tc¢ the screw itself and around iz.

(2) Apply fresh locking paint to the first three threads of the set screw

with some narrow object such as a pair of tweezers.

(3) Adjust or tighten the set screw with the specified torque.

For other screws than set screws, apply a drop of locking paint to the

designated points after tightening them.
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4-2~2. Handling of Connectors

(1) Types of connectors

The following connectors are used for the FDD.

(a)
(b)
(c)
(d)
(e}
(£)
(g)

Jl:
JZ:
J4:
J5:
J6:
J7:
J9:

Interface connector

Power connector

Track OO0 connector

Front OPT connector

Stepping motor connector

Spindle motor (DD motor Ass'y) connector

Head connector

J2

————J1

Jé

PCBA MFD control (C)

(Fig.401) Types of connectors
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(2) Connection and disconnection of the connectors

Be sure to turn the power off before connecting and disconnecting the
connectors. Connection or disconnection should be done strezightly and

correctly without applying excessive force to the cables and the post

pins.
(3) Precautions for handling the white connectors (J4, J5, J6, J7)

(a) Disconnection cf the connector

As shown in Fig.402, carefully push down the edges of the protruding
area of the connector little by little with the finger nails or with

a screwdriver.

PCB

2in numbers

—

Push down—\\\\\ 123 4 Post pin gide
e

& <

Protruding area
g \

..— Housing clamper

(Fig.402) Disconrection of white connector

(b) Connection of the connectc:r

Push the connector into the post pin under the PCBA matching the

housing clamper to the groove.

(c) Removal of the pin (for reference)

Refer to Fig.403.

Depressing the stopper of the pin lightly with a narrow object such
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as a pair of tweezers, pull the cable in the direction indicated by

the arrow.

Clamp securely Stopper (push)

l
Cable 7

W Contact area

Housing clamper

(Fig.403) Sectional view of white connectors
(d) Insertion of the pin (for reference)
Before insertion, check the following three points.

i) Confirm that the sheath and the core of the cable are securely

clamped.

ii) Confirm that the stopper is lifted as in Fig.403 and it inhibits

accidental removal.

iii) No tarnish or contamination should be on the contact area of the

pin or the PCB side post pin. If there is, remove it.

Contact failure may happen if any of these three points is not

satisfied.

When you insert the pin, it should be so inserted that the stopper

faces the opening side of the housing.

After the insertion, check the connection by pulling the cable lightly.
(4) Precautions for handling the black connector (J9)

(a) Disconnection of the connector

Pull out J9 connector straightly by inserting the narrow points of
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[A=dll's)
n% D\\ Shield cable

25 B8]y, e

p
e
L L
o

— Opening area
\‘ P g

Kannnrm

: . AN
Post p1 \——Housing

(Fig.404) Disconnection of J9

the tweezers into the opening area at the back side of the housing

as shown in Fig.404. 3e careful not to pull the firne wires.

(b) Connection of the connec:or

Make the polarizing key »osition of the housing correspond with the

lack of the post pin, and push the housing carefully with the fingers.

(c) Removal of the pin

Lifting up the stopper of the housing with a narrow object such as
cutter knife, pull the cable with a pair of tweezers in the direction

indicated by the arrow. Refer to Fig.405.

Stopper (pull up)

Proijection
-ﬁ\\\\\\ ;;7¢’/—Clamp securely

e
Tz » T Cable

Contact area —

(Fig.405) Sectional view of black connector

{(d) Insertion of the pin
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Before insertion, check the pins according to item (3)-(d), i) through
iii).

When you insert the pin, it should be so inserted that the projection

side faces the stopper cf the housing. After the insertion, pull the

cable with a pair of tweezers softly in order to confirm whether it

is securely connected.
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4-2-3. Head Cable Treatment

Head cable should be arranced correctly by the clampers wii:h appropriate
margin in length so that the head carriage can move on the guide shafts

smoothly.

(1) Clamp the head cable with cable clamper area of the disk guide so that
the cable has appropriate looseness when the head carriage is set to
track 00 (rear end of the roving area). The appropriate length of the
head cable from the head cirriage output to the cable clamper is
approximately 80mm (see Fi¢,406).

Also confirm that the head cable do not touch the tail end of the
steel belt.

(2) Thread the head cable through the hcle of the disk guide and arrange
it under the chassis to ho.d with a cord clamper. There should be
no excessive looseness of he cable between the cable clamper and the
cord clamper which may cause undesirable contact of the cable to the
disk when inserted. The cable length between the cable c¢lamper and

the cord clamper is 65mm, npprox.

(3) Remove the front bezel according to item 4-5-9. Thread th2 head cable
along the U~groove of the (disk guide and pull it up on the chassis to
connect it to the head connector, J9. The cable length hetween the
U-groove of the disk guide and the head connector is 25mm, approx.
(see Fig.406).

If the head cable is too 1long, turn the cable around the cord clamper

under the chassis.
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Disk guide
U-groove

Head cable

25mm

Head connector

Disk guide

cable clamper area

Head cable

Cord clamper

Cord clamper installation

screw

The same cable

The figure uses the double sided FDD.

Note:

arrangement is applied to the single sided FDD.

(Fig.406) Head cable arrangement
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4-2-4.

4-2-4-1.

Initial Setting of SKA

Following initial setting is required for operating the SKZ.

Note:

Use matched SKA for the FD-54 series. The SKA for the FD-54

has 430Q terminator at the interface receiver which is different
from that conventionally used 1500 terminator for the FD-55
series. As to the other performance, SKA for the FD-54 and for
the FD-55 are the sarne.

The SKA for the FD-54 series can aiso be used in tha FD-55 series.

Cable connection and setting of power supply voltage

(1) Set the output voltage of ['C power supply to +12V and +5V, approx.

(2)

(3)

(4)

(5)

(6)

Turn the DC power off and connect the power cable to the PSA (SKA PWR)

connector of the SKA.

Set the FD PWR switch of the SKA to the OFF position.

Connect the FD PWR OUTPUT ¢ the SKA and the FDD with the SKA/FDD power

cable.

Connect the SKA/FDD interface cable. Pay attention to the identification

mark of the connector (V) so that it locates at the pin 1 and 2 side.

Connect the check cable #1 (Flat cable, 7P connector at the FDD side

and 5P connector at the SKi\ side) between the terminals 1 - 5 of the

SKA and TPl ~ TP6, G of the FDD. For the SKA side, be sure to match the

pin numbers of the connector housing and the terminal numbers of the

connector. For the FDD, cable connection side pins should be connected

to the TPl v 5 side.

(7) Connect the check cable #2 (shield cable is used partially, 5P connactors
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DC power
supplies

(+12V,+5V)

SKA/FDD power cable
SKA/FDD interface cable 6n
15
@ & FD INTERFACE\E % )
[ S E——— )

Check cakble [#1

ree]

O

Power cable

AN PSA

"\_FD PWR OUTPUT

o
<=
A<k

l
}
1

Eaid

TP1Vv6G

——TP7V10,G

Check cable #2

[

PCBA MFD controcl

(Fig.407) Connection of SKA cable

Cable connection side (TP175)

]

a3 7p 5p
213 = ||\_ Check cable #1 A= w 3
olw = ats . - <alo
olp b =4 / ] wlo
o|lw PN P — — -le
ole = o
FDD TPs SKA terminals 175
Shield cable side
=
ol = |\ Check cable #2  fm 1 [
P N % N -+ :
°|5 = v . .
olm =7 o %3]} sShield cable side
FDD TPs SKA terminals 69,G

Connector housing No.

(Fig.408) Connection of check cable
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(8)

(9

(10)

(14)

at both ends) between the terminals 6 v 9, G of the SKA and TP7 ~ TPLO,
G of the FDD. Be sure to match the pin numbers of the conn2ctor housing
and the terminal numbers of the SKA as in Fig.408.

The shield cable side is TP/, 8, and terminals 6, 7 of the 35KA.

Turn the DC power on. Set he FD PWR switch of the SKA to the P3A side.

Key in "CB". (+5V VOLTAGE)

Adjust the DC power voltage sc that the DATA indicator cf the SKa
(I T3 (v) indicates the value within the range of 5.00%0,1vV,

Key in "F". (STOP)
Key in "CC". (+12V VOLTAGE)

Adjust the DC power voltage so that the DATA indicator of the SKA
[TJdT13 (V) indicates the vzlue within the range of 12.00%(.24V,

Key in "F". (STOP)

Note: The above items (1), (2), (9) ~ (14) may be omitted for replacement

of the FDD or a temporary I'DD power off. Remain DC power on and
control the FDD power by the SKA PWR switch.
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4-2-4-2,

(1)

(2)

Setting of the maximum track number

Before the check and the adjustment cf the FDD, set the maximum track
number according to the following instructions.

Usually the maximum track number is set tc 79 at the initial setting,
change it to 39.

The setting will be maintained until the main DC power (for SKA) is
turned off, or until the RESET switch of the SKA is depressed. Since
the FD PWR switch is independent of this setting, it is convenient to

maintain the main DC power on for the successive operations.

Key in "CF" (SET TMAX)

The maximum track number set at that time is indecated with the latter

two digits of the DATA indicator [T T 1] (track).

Note: If there is no change in the maximum track number in item (2),

(3)

depress "F" key.

Key in the maximum track number (39) of the FDD in two digits of

decimal notation.

e.g. MAXIMUM TRACK NUMBER 39 (40 cylinders): CF 39
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4-2-4-3. Setting of step rate and settling time
Generally, the step rate and the settling time of the FDDD is the same
as the initial value of the SKA (step rate: 6bmsec, settling time: l5msec)
and no initial setting is required.
For the confirmation or the change of the initial setting, execute
according to the following procedure. Once the setting is done, it
will be maintained until thie main DC power (for SKA) is turned off, or
until the RESET switch of :the SKA is depressed.

(1) Key in "DB", (SET STEP RATE)

(2) Step rate set at that time is indicated by O.lmsec scale con the DATA

indicator [T (ms).
e.g. DATA indicator [ ]6lJ] indicates 6.0msec.
{3) Key in a new step rate down to one decimal place (unit: msec).

Note: If there is nc change in step rate in item (2), omit item (3) and

forward to item (4).
(4) Key in "F". (STOP ~- Setting of the step rate completes.)

(5) Settling time at that itme is indicated by O.lmsec scale on the DATA
indicator [IJd7] (ms).

e.g. DATA indicator [I/]F[H] indicates 15.0msec.
(6) Key in new settling time <Jown to one decimal place (unit: msec).
Note: If there is no change .n settling time in item (5), omit item (6)

and depress "F" key to complete the operation.
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(7) Depress "F" key. (STOP -~ Setting of the settling time completes.)

e.g. STEP RATE 6msec, SETTLING TIME l5msec : DB 30 F 150 F
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4-2-4-4, Level disk calibration
Setting of the following calibration value is required for accurate
measurement before the check of the read level or the reso.ution.
Use a level disk with a calibration value (100% center) written con the
label. The setting will be maintained until the main DC power (for SKa)
is turned off or unitl the FESET switch of the SKA is depressed.
If the calibration value is the same as the initial value (1.00%) of the
SKA, the initial setting of the following is not required.

(1) Innermost track read level

(a) Key in "DO". (CALIBRATION READ LEVEL)

(b} Calibration wvalue set at :hat time is indicated in the latter three

digits of the DATA indica:or [T [T17] (%).

(c) Key in a new calibration value written on the level disix label

(three digits, Max.)

(d) Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c) and

depress "F" key.

(2) Innermost track resolution

(a) Key in "D1". (CALIBRATIO! RESOLUTION)

(b) Calibration value set at that time is indicated in the latter

three digits of the DATA indicator [T 117 (%).

(c) Key in a new calibration value written on the level disk label

(three digits, Max.)
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(d) Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c) and

depress "F" key.

e.g. READ LEVEL 103%, RESOLUTION 96%: DO 103 F, Dl % F
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4-2-4-5, Alignment disk calibration

(1)

Setting of the following calibration value is required for accurate

h

chilieCkh aha ad LiaCrx a4

measurement before the check and adjustment of the track alignment.

Use a correctly calibrated (0% center) alignment disk with a calibration
value written on the label. The setting will be maintained until

the main DC power {for SKA) is turned off or until the RESET switch of
the SKA is depressed.

If the calibration value is the same as the initial value (0%) of the

SKA, the initial setting of the following is not required.

SIDE O alignment

(a) Key in "EO". (CALIBRATION SIDE O ALIGNMENT)

(b) The calibration value set at the time is indicated in the latter two

digits of the DATA indicator [IIT1] (%), and the polarity is indicated
in the initial digit. If a "0" is indicated, the polarity is positive.

Polarity indication: plus /~, minus -

{(c) Key in a polarity and a new calibration value (two digits, Max.)

written on the alignment disk label.
Designation of polarity: Depress "B" key only for minus designation.

(No designation is required for plus).

(d) Key in "F". (STOP)

(2)

Side 1 alignment (Double sided only)

(a) Key in "E1'". (CALIBRATION SIDE 1 ALIGNMENT)

(b) The same as in item (1)-{b; Vv (dj.
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INDEX output signal

(TPS,10)

l 1
Lobe pattern @@ @@
A B A B

Notes: 1. The lobe pattern ratio is calibrated in the SKA according to

the following expression.

. A-B . . .
Lobe pattern ratio = x100-Calibration value (¢

, . Larger one of A & B
after calibration 9

2. If the calculated value with the above expression is positive,
the polarity is plus, while the polarity is minus when the
value is negative.

(Fig.409) Calibration of alignment lobe pattern

(3) Index burst timing

(a)

(b)

(@)

Note:

Key in "ES5". (CALIBRATION INDEX TIMING)

The calibration value set at that time is indicated in the latter
three digits of the DATA indicator [ T[] (us), and the polarity is
indicated in the initial digit. (Refer to item (l)-(b)).

If a "0" is indicated, the polarity is positive.

Key in a polarity and a new calibration value (three digits, Max.)
written on the alignment disk label. Refer to item (l)-(c) for the
polarity designation.

Key in "F". (STOP)

If there is no change in the calibration value in item (b), omit
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.g.

item (c) and depress "F" key.
Double sided FDD, SIDE O ALIGNMENT +3%, SIDE 1 ALIGNMENT -5%,

INDEX TIMING -25Us:
EO 3 F, E1 B5 F, E5 B 25 F

INDEX ocutput signal l l

Index burst (TP7,8) =

Index burst timing

Notes: 1. The index timing is calibrated in the SKA according to the
following expression.
Calibrated timing = t - calibration value (us)

2. If the calculated value with the above expression is
positive, the polarity is plus, while the polarity is minus
when the value is negative.

(Fig.410) Calibration of index burst timing
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4-2-4-6. Humidity setting

For the check and adjustment of the track alignment using an alignment
disk, set the environmental relative humi dity to the SKA in order to

improve the precision of measurement.

This setting is important when the relati ve humidity is considerably
different from 50%.

The initial setting of the following is r»ot required if the relative

humidity is the same as the initial value (50%) of the SKA.
(1) Key in "E2". (CALIBRATION RH ALIGNMENT)

(2) The relative humidity set at that time iss idndicated in the latter

two digits of the DATA indicator [T 1] (%).

(3) Input the relative humidity percentage iz +the measurement environment

(two digits, Max.}.
e.g. RELATIVE HUMIDITY 58%: E2 58
4-2-4-7. Setting of SKA gain
For this FDD, the SKA gain should be mai mtained at the initial state

(H GAIN indicator is off). If the H GAI® indicator turns on by an

erroneous key-in, turn it off by keying imn "DD".
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4-2-5.

(1)

(2)

Others

Total error test

In the check and adjustment in item 4-4, read/write error test is not

- - .
—a i AlA T . A ae WL WAkl Gl

justiment or the replacement of the maintenance
parts, it is recommended to perform a data error test by connecting the
FDD to the user's system or the TEAC simulator KB. The window margin

test is the most recommended item.

Setting of FDD straps

It is required to confirm before the operation that the straps (short
bars) on the PCBA MFD control are at the appropriate position for the

system to be used in the check and adjustment.

o~ A Moo - 1. S ] * o
iy R p/d ReaZm R ey Vi A wiid dildAdTAL = WiIAT SDGAMT GO Wit

on-state short bar among DSO v 3 straps of the FDD and confirm that
the indicator is on before various key operations.
If the IU short bar is on, you can turn on the front bezel indicator

by "A" (IN USE) key of the SKAa.

Notes: 1. For simplifying the explanation, following shows only the case

(3)

when the DSO short bar is on.
2. If the strap position of the FDD is changed from the initial
setting at the system installation, be sure to change it back

to the initial position after the maintenance operations.

Connection of the probe ground

Connect the probe ground of the equipment as follows:

(a) For the observation at the test points (TP) 7 ~ 10:

Connect the probe ground to the G test point (0V) on the PCBA MFD

control.
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(b) For the observation at the other test point:

Connect the probe ground to the G test point (0V) on the PCBA MFD
control. Or GND (OV) terminal of the system power supply unit, or
the SKA GND terminal may be used.

(c) For the observation of the SKA test point:

(4)

(5)

(6)

Connect the probe ground to the SKA GND terminal.

Note: When you use the SKA, almost all checks including the read amp.

output at TP7 ~ TP10 of the FDD will be done automatically through
the check cables #1 and #2 and interface cable. Also these signals

can be observed by an oscilloscope using the test points on the SKA.

Maintenance environment

Maintenance of the FDD should be done on a clean bench at room
temperature and humidity. It is recommended to execute the check and
adjustment of the track alignment after leaving the FDD for at least

2 hours at room temperature and humidity. The magnetic head, disk,
steel belt, etc. might suffer from dust and dirt if the maintenance is

not undertaken in a clean environment.

Orientation of the FDD

Position the FDD as shown in Fig.411 unless otherwise specified.

Horizontal and vertical orientations with lever side up should be used.

Head load

The FD-54 series have no head load solenoid. They are always in head
load condition as far as a disk is inserted and the front lever is

closed.
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(Fig.41l) General orientation of the FDD during maintenance

(7) Work disk

When you use the SKA, use a soft sectored disk.
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4-3. PREVENTIVE MAINTENANCE

4~3-1., Cleaning of Magnetic Head by Cleaning Disk

When you use the FDD in dusty environment, it is recommended to clean

the magnetic head surface periodically (e.g. once a month) with a

commercially available cleaning disk. Especially for a double sided

FDD,

it is difficult to clean the head surface, be sure to use the

cleaning disk.

For typical usage under typical environmental condition, the cleaning

is recommended when data errors often occur.

(A) Equipment

(1) Cleaning disk

(2) SKA or user's system

(B) Cleaning procedure

(1) General method

(a) Start the spindle motor and install an appropriate cleaning disk.

Notes:

1.
2.

Do not use a damaged cleaning disk on the surface.

For a single sided FDD, be sure to install a single sided
cleaning disk. The cleaning surface of the disk should be in
contact with the head surface.

When the FDD is placed horizontally, the magnetic head is
located down and it faces the back side of the disk.

If a double sided cleaning disk is installed in a single sided
FDD, it may damage the head pad.

For a double sided FDD, a double sided cleaning disk should be
used. Side 0 (lower side) and side 1 (upper side) heads are

cleaned simultaneously.
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{b) Clean the head at a suitable track position for 10 ™ 30 seconds,
approx. In order to avoid the concentration on a specific track,
it is a good way to make the head move between track 00 and the

innermost track during cleaning.
Note: The most appropriate cleaning time is different for each type of
cleaning disk used.
Excessively long cleaning time is not effective but has possibility
to accelerate the head wear.
(c) Remove the cleaning disk.

(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch to
the PSA side.

(b) start the spindle motor by key "5". (MON indicator turns on).

(c) Execute drive select by key "O". (DSO indicator turns on).

(d) Key in "CO" and confirm that the TRACK indication of the SKA becomes
*00"., (RECALIBRATE)

(e) Install an appropriate cleaning disk. See item (1)-(a), "Notes".
(f) Key in "C6". (SEEK TEST)
(g) After 10 ~ 30 seconds, depress "F" key.

(h) Eject the cleaning disk.
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4-3-2. Direct Cleaning (Single sided FDD only)
This cleaning method is applied only to a single sided FDD.

If this method is applied to a double sided FDD, gimballed mechanism
of the head might be damaged.

If visible dirt is on the head surface when the head pad arm is lifted

up manually during maintenance, perform direct cleaning as follows:
() Equipment

(1) Absolute alcohol (Ethanol)

(2) Cotton swab or gauze
(B) Cleaning procedure
(1) Lightly dampen a cotton swab or a gauze with alcohol.

(2) Lift up the pad arm (see Fig.412) and clean the head surface carefully

with the cotton swab or the gauze.
Note: Do not touch the pad surface.

(3) Wipe the head surface with clean dry cloth after the evaporation of the

alcohol.

(4) After confirming that the dirt is cleaned off and no fluff is left on

the head surface, let the pad arm down carefully.
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Pad arm

Magnetic head
surface

Head carriage Ass'y

(Fig.412) Direct cleaning of magnetic head (Single sided only)
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4-4. CHECK AND ADJUSTMENT
4-4-1. Adjustment of Collet Shaft Plate
(A) Equipment

(1) Cross point screwdriver, M3

(2) Locking paint
(B) Adjustment procedure
(1) Remove two fixing screws of the shield cover (see Fig.413) and remove it.

(2) Loosen two fixing screws of the collet shaft plate Ass'y so that the

collet shaft plate can be moved manually without getting out of place.

(3) Clamp the collet by turning the front lever.
(4) In this condition, adjust the collet shaft plate and tighten two fixing
screws with the specified torque so that the visual distance of the

gap between the collet shaft and the hole of the collet holder becomes

even (see Fig.414).

{S) Up and down the collet by turning the front lever and confirm that it
does so smoothly without being cought by the spindle cup.

(6) Apply a drop of locking paint of the fixing screws.

(7) Install the shield cover in the reverse order of item (1l).
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/7 fixing screws
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\\\\——Collet shaft plate Ass'y

(Fig.414) location of collet shaft plate

Gap between collet shaft and
Collet shaft plate Ass'y collet holder
Collet Ass'y

T 31

i
=) 2-Fixing screws
=,

N
\\\\—Spindle cup

(Fig.413) Gap of collet shaft plate
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4-4-2. Adjustment of Front Lever Position

(A) Equipment

(1) Hexagon wrench key, 1.5mm

(2) MAX media jig (Jig D)

(B) Adjustment procedure

(1) Turn the front lever to close position and loosen a lever fixing set

screw to pull out the lever for 0.5mm, approx.

(2) Tighten the set screw.

(3) Turn the front lever to open position and insert the MAX media jig as

shown in Fig.415 (the notch side to be left).

(4) Turn the front lever to close position and loosen the set screw again.
Then push the lever against the MAX nidia jig.
Confirm that the pin of the lever shaft goes into the slot of the front
lever.

(5) Position the handle of the front lever forms right angle against
the longitudinal side of the front bezel. And tighten the set screw

with the specified torque. (See Fig.416).

(6) Close the front lever and confirm that the blade of the lever does not

nip the MAX media jig.

(7) Open the front lever and remove the ijig.

Note: Refer to item 4-2-1 as to handling of the set screws.
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(Fig.415) Adjustment of front lever

Sectional view of
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MAX media jig
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= 1 | '/ -------------

~ \\;u \_ Blade
Form right angle

(Fig.416) Front lever position
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4-4-3.

Check and Adjustment of Disk Pad Lever (Bail)

This item applies only to the double sided FDDs.

(A) Equipment

(1)
(2)

Cross point screwdriver, M2.6

Binding agent

(B) Check and adjustment procedure

(1)

(2)

(3)

(4)

(5)

(6)

Open the front lever to be able to insert the disk.

Confirm a little gap (0.1 ~ 0.3mm, approx.) is spaced between the bail

and the top of the stop cam of the CSS Ass'y (C). (See Fig.418).

If the item (2) is not satisfied, turn the outside adjusting screw (see
Fig.417) of the bail so that the bail and the top of the stop cam are

separated with 0.2mm, approx.

In the process of inserting a disk slowly, confirm that the disk jacket
does not touch the side 0 nor the side 1 head and goes into the FDD

smoothly with appropriate space margin.

Open and close the front lever two or three times to confirm the

clampings of the disk are done smoothly.

In the process of ejecting the disk slowly, confirm that the side O

and side 1 heads do not catch the head window edge of the disk jacket
(opening area of the jacket to make the head be in contact with the

disk surface) and that the disk can be drawn out smoothly with appropriate

space margin.

- 4041 -



(7)

(9)

—
[
<

-

(11)

Insert the disk again and close the front lever.

Confirm that a little gap (0 v 0.5mm, approx.)

is spaced between the

stop cam and the disk jacket without activating the stop cam of the CSS

Ass'y when the disk jacket is depressed lightly with a finger from the

front bezel side.

If the item (8) is not satisfied, turn the inside adjusting

(see Fig. 417) of the bail

so that the gap between the disk

the stop cam becomes 0.1 ~ 0.2mm, approx.

Open the front lever to draw out the disk.
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(Fig.417) Adjustment of bail

Arm lifter
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Upper arm

Outside adjusting
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screw

screw

Inside adjusting

Head carriage Ass'y

Stop cam

CSS Ass'y(C) —J//

The figure is viewed from the front bezel side.

Note:

(Fig.418) Gap of bail and stop cam
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4-4-4, Check of File Protect Sensor

(A) Equipment

(1) MAX media j1g (Jig D)

(2) Digital voltmeter (or oscilloscope)

(3) SKA or user's system

(B) Check procedure

(1) General method

(a)

(c)

(d)

{e)

(£)

(g)

Place the FDD on the work bench with the LED indicator up and the
front lever down. (See Fig.421).

Connect a digital voltmeter or an oscilloscope (DC range,lV/div)

to TP6 (File protect sensor) on the PCBA MFD control.

Install the MAX media jig as in Fig.421 and set it so that the
notch A area is located on the light pass from the file protect

sensor.

Adjust the orientation of the FDD so that it is not exposed with

strong light outsigde.

Confirm that the voltage measured at TP6 when power is supplied to

the FDD is within the following range.

Notch A position TP6 voltage: 0.5V, Max.’

Pull out the jig a little so that the notch B area is located on the

light pass.

Confirm that the voltage measured at TP6 when power is supplied to

the FDD is within the following range.
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Notch B position TP6 voltage: 3V, Min.

MAX media jig

Notch B

Notch A

o

LED indicator

Front lever

(Fig.421) Check of file protect sensor
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(2) SKA method

(a) Connect the SKA according to item 4-2~4 and set the FD PWR switch to
the PSA side.

.
Feal o]

~ﬂd A Lo A e 2 dm—. YN [ T ™ Sy { -3
Fio) (UL—F- 1O AN N L1 U QU O § S W =S 1§ \L)=vay LJILUUBII A .

tr
5]

WRROT indicator of the SKA turns on when drive selection is executed

by key "0". (DSO indicator turns on}).

(c) Execute the general method described in item (1)~ (f) and -(g).

WRROT indicator of the SKA turns off.
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4-4-5. Check and Adjustment of Disk Rotation Speed

This item is only applied to the FDD which has a DD motor Ass'y with
the variable resistor Rl for adjusting the rotational speed of the
disk on the PCBA DD motor servo. Refer to Fig.31l as to the mounting
position of the variable resistor Rl.

For the DD motor Ass'y without the variable resistor, the rotation
speed is fixed by the ceramic oscillator in the servo circuit and no

adjustment is required.
(A) Equipment
(1) Common screwdriver, small size
(2) SKA or user's system
(3) Frequency counter (not required when the SKA is used)
(4) Work disk (soft sectored)
(B) Check and adjustment procedure

(1) General method

(a) Connect the frequency counter to TP4 (Index) of the PCBA MFD control

or to the INDEX interface signal line.
(b) Start the spindle motor and install a work disk.
(c) Set the head to track 00.

(d) Confirm that the pulse interval at TP4 is within the following range.

TP4 pulse interval: 200%3msec

(e) If the value in item (d) is out of the specified range, adjust the
variable resistor Rl on the PCBA DD motor serve to obtain the median

value in the specified range in item (d).
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(2) SKA method

{a)

(b)

(c)

(4)

—~
rh
~—

(g9)

(h)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to PSA side.

Start the spihdle motor by key "5". (MON indicator turns on).

Insert a soft sectored work disk.

Execute drive select by key "O". (DS 0 indicator turns on).

Key in "CO0" and confirm that TRACK indication becomes *00%.

(RECALIBRATE)

- - 11 " " h
Key in "C3". (INDEX PERIOD)

Confirm that the DATA indicator [ II] (ms) indicates a value within

the following range.

INDEX interval: 200.0%3.Omsec

If the value in item (g) is out of the specified range, adjust the
variable resistor Rl on the PCBA DD motor servo to obtain the median

value in the specified range in item (g).
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4-4-6. Check and Adjustment of Head Touch

Note: The adjustment applies to a single sided FDD only.
(A) Equipment

(1) Work disk

(2) Common screwdriver, small size

(3) SKA or user's system

(4) Oscilloscope (not required when the SKA is used)

(5) DC clip on ammeter (not required when the SKA is used)
{6) Locking paint
(B) Adjustment procedure

(1) General method

{a) Connect an oscilloscope to TP9 or TPlO (Differentiation amp.) on the
PCBA MFD control.
Oscilloscope range: AC mode, 0.2V

(b) Start the spindle motor and install a work disk.

(c) Set the head to the innermost track.

(d) Repeat the cycle of one write rotation and one read rotation.
Write data should be the fixed pattern of 2F (250KHz of WRITE DATA

frequency).

(e) Write down the average read level measured during the read operation

of item (d).
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(£)

(h)

(1)

(3)

Execute item (d) and (e) with a slight depression (very slight
depression easy to release: 10 ~ 20g) by a finger on the top of the
upper head (double sided) or of the pad arm (single sided), and

measure the average read level as in item (e).

of that in item (f).

For a double sided FDD, execute items (d) through (g) respectively
for the side 0 and the side 1 heads.

After making the head move to track 00, execute items (d) through (h).

Head touch adjustment for a single sided FDD:

i) At the innermost track, turn the groove on the upper side of the
head pad by 30° steps, approx. with a common screwdriver (see
Fig.420). At each turning of the groove, execute write and read
operations in item (d).

Be sure to take apart the common screwdriver from the head pad
during write or read operation.

Note: Be careful not to push the head pad strongly witii the Conmon

screwdriver. Also do not touch the pad surface to which a

disk will be in contact.

ii) After turning the pad position around 360°, set the position again
to the position where the highest read level was obtained. Then

execute items (d) through (g) at the innermost track.

iii) Continue the operation until the items (g) and (i) are sufficiently

satisfied. Following causes are assumed for the insufficient

resnlt in item (ag) or (i) after fine adijustment of the pad

position.
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e OF
Groove for common Locking paint

screwdriver

(Fig.420) Adjustment of head pad position (single sided FDD)

@ Inferior head pad:
Replace the pad according to item 4-5-8.

(@ 1Inferior disk:
Disk and/or jacket is deformed or damaged. Replace the work
disk with a new one.

® 1Inferior head:

Replace the head carriage Ass'y according to item 4-5-1.

iv) Remove the work disk and apply a drop of locking paint around the
rotating area of the head pad. Be careful not to smear the groove
for common screwdriver with the locking paint.

(k) Possible causes for the insufficient head touch in a double sided FDD:

Following causes are assumed for the insufficient result in items (qg)

through (i) on a double sided FDD.
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i)

ii)

Inferior disk:

Disk and/or jacket is deformed or damaged. Replace the work disk
with a new one.

Inferior head flexture:

Because of the failed performance of the bail or the CSS Ass'y in
item 4-4-3, the flexture on which the head piece is located may

be deformed. Remove the disk. Then open and close the front lever
slowly to observe the gap between the side 0 and the side 1 heads
from the front bezel. If the two head surfaces are not in parallel
each other, it is considered to be the deformation.

Replace the head carriage Ass'y according to item 4-5-~1.
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(2) SKA method

(a)

(b)

(c)

(d)

(e)

(£)

{g)

(h)

(i)

Connect the SKA according to item 4-2-4 and set the FD PWR switch to
the PSA side.

Start the spindle motor by key "5". (MON indicator turns on).
Install a work disk and execute drive select by key "0O". (DSO

indicator turns on).

Key in "CO0" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE)

Key in "Cl1" (SEEK TMAX)

Key in "D3". (WRITE/READ LEVEL PRE 2F)

Write 2F and read operations are repeated.
The DATA indicator [IT1 1] (mV) indicates the average read level
of TP7 and TP8 (Pre-amp.) after each cycle of operation (one rotation

of write and one rotation of read) is finished.

Observe the DATA indicator (I ]]] (mvV) with a slight depression
(very slight depression easy to release: 10 ~ 20g) by a finger on
the top of the upper head (double sided) or of the pad arm (single
sided) .

Confirm that the read level measured in item (f) is more than 80% of

that in item (g).

For a double sided FDD, depress "F" key to stop and then depress

"4" key to execute items (e) through (h) for the side 0 and the side

1 heads respectively. The side is changed alternately by a depression
of "4" key. 1If side 1 is selected, SIDE 1 indicator of the SKA turns

on.
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(k)

(L)

Key in "CO" (RECALIBRATE) and execute items (e) through (i) in the

similar way.

Head touch adjustment for a single sided FDD:

Refer to item (j) of "General method"”.

Possible causes for the inferior head touch in a double sided FDD:

Refer to item (k) of "General method".
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4-4-7, Check and Adjustment of Asymmetry

(A) Equipment

(1) Work disk

(2) SKA or user's system

(3) Oscilloscope

(B) Check and adjustment procedure

(1) General method

(a)

(b)

(c)

(d)

(e)

Connect an oscilloscope to TP5 (Read data) on the PCBA MFD control
or to the READ DATA interface line.

Oscilloscope range : DC mode, 2V, lusec

Start the spindle motor and install a work disk.

Set the head to the innermost track.

Execute 1F write operation (125KHz of WRITE DATA frequency).

Measure the asymmetry referring to Fig.421.

Note: Oscilloscope should be so set that three read data pulses can be

(£)

(g)

observed. Asymmetry width should be measured at the second read

data pulse from the trigger pulse.

Confirm that the asymmetry is within the following range.

Innermost rrack 1lF asymmetry : 0.6usec, Max.

For a double sided FDD, execute items (d) through (f) for the side O

and the side 1 heads respectively.
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TPS (Read data) l |
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READ DATA 17 L1

Asymmetry

| 1F interval

Trigger

{Fig.421) Measurement of asymmetry

(h) If the value in item (f) or (g) is out of the specified range, adjust

according to the following procedure.

The adjustment can be done only for the PCBA versions or the PCBA

revision numbers with the variable resistor R5 on the PCBA MFD control.

No adjustment can be done without RS.

i)

ii)

(1) I1f

in

in

Adjust the variable resistor R5 so that the asymmetry takes the

minimum value while repeating 1F write and 1F read operations

alternately.

For a double sided FDD, repeat the operation in item i) for the

S RLAED AU chbiia (L - R ] - 1 ERTRCh i o S T S 5 T2 T A Y AIRE? Woh B b eidoh e s A LG

shall be so adjusted that both asymmetry for side 1 and side 0 heads

take the minimum value.

the values in items (f) and (g) are out of the specified range
the PCBA without the variable resistor R5, or if the adjustment

item (i) cannot be done sufficiently even if R5 is mounted,

following causes are assumed.

i)

Leakage flux density in the environmental condition of the FDD

If there is some flux source near the FDD such as magnet,

transformer, motor, Rrown tube, magnetized iron plate. etc.. take
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it apart from the FDD. Then measure the asymmetry and adjust again.
ii) Inferior disk:
Replace the work disk.
iii) Inferior head:
Replace the head carriage Ass'y according to item 4-5-1.
iv) Inferior PCBA MFD control:

Replace the PCBA according to item 4-5-6.
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(2) SKA method

(a)

v

(c)

(d)

(e)

(£)

(g)

(h)

Connect the SKA according to item 4-2-4 and set the FD PWR switch
the PSA side.

Vemer i D1
jx€] in DL

Connect an oscilloscope to the DOUT terminal of the SKA.

Oscilloscope range : DC mode, 2V, 0.2usec

Start the spindle motor by key "5". (MON indicator turns on).

install a work disk.

Execute drive select by key "O0". (DSO indicator turns on).

Key in "CO" and confirm that the TRACK indicator becomes "00".

(RECALIBRATE)
Key in "C1". (SEEK TMAX)
Key in "D4", (WRITE/READ LEVEL PRE 1F)

Measure the asymmetry as in Fig.422.

SKA DOUT J m

Asymmetry

lus,approx.

e

(Fig.422) Measurement of asymmetry (SKAj
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(k} Confirm that the asymmetry is within the following range.

(L)

(m)

(n)

Innermost track 1F asymmetry : 0.6psec, Max.

For a double sided FDD, depress "4" key and execute items (i) through
(k) for the side 0 and the side 1 heads respectively. The side is
changed alternately by a depression of "4" key. If side 1 is selected,

SIDE 1 indicator of the SKA turns on.

If the value in item (k) or (L) is out of the specified range, adjust
according to the following procedure. The adjustment can be done
only for the PCBA versions or the PCBA revision numbers with the
variable resistor R5 on the PCBA MFD control. No adjustment can be

done without R5.

i) Adjust the variable resistor R5 so that the asymmetry takes the
minimum value by keying in "D4".
ii) For a double sided FDD, execute the operation in item i) for both
sides alternately by chainging the side by key "4". The variable
resistor shall be so adjusted that both asymmetry for side 1 and

side 0 heads take the minimum value.

If the values in items (K) and (L) are out of the specified range in
the PCBA without the variable resistor R5, or if the adjustment in
item (m) cannot be done sufficiently even if R5 is mounted, refer

to item (j) of "General method".
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4-4-8. Check of Read Level

(A) Equipment

(1) Level disk
(2) SKA or user's system

(3) Oscilloscope (not required when the SKA is used)

{B) Check procedure

(1) General method

(a) Use two channels of an oscilloscope and connect them to TP9 and TP1O
(Differentiation amp.) on the PCBA MFD control.
Oscilloscope range : AC mode, 0.5V
Set both channels, 1 and 2 to the above range. Set either of the

channels to Invert mode and ADD both channels.

(b) Start the spindle motor and install a level disk.

{c) Make the head move to the innermost track.

(d) Execute 2F write operation for one rotation of the disk (250KHz of

WRITE DATA frequency).

(e) Measure the average amplitude (Vp-p) of the read waveform as in

Fig.423.

(f) Calculate the read level by substituting the following expression
with the measured value in item (e) and READ LEVEL calibration

value (see level disk label).

100
Calibration value

Read level (true value) = Measured value x
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TP9, TP10 (ADD
Vp~p

(Fig.423) Measurement of average read level (2F)

(g) Confirm that the true value of the read level is within the following

range.

Innermost track read level : 1.4Vp-p, Min.

(h) For a double sided FDD, execute items (d) through (g) for the side 0

and the side 1 heads respectively.

(i) If the value in item (g) or (h) is out of the specified range,

following causes are assumed.

i) Inferior disk:
Disk and/or jacket is deformed or damaged. Replace the level disk
with a new one.
ii) Abnormal disk rotational speed:
Check and adjust according to item 4-4-5.
iii) Inferior head touch:
Check and adjust according to item 4-4-6.
iv) Inferior head:
Replace the head carriage Ass'y according to item 4-5-1.
v) Inferior PCBA MFD control:

Replace the PCBA MFD control according to item 4-5-6.

(k) Eject the level disk and release the Invert and ADD modes of the

oscilloscope.
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch

to the PSA side.

(b) Start the spindle motor by key "5". (MON indicator turns on).

(c) Install a level disk.

(d) Execute drive select by key "O". (DSO indicator turns on).

(e) Key in "CO" and confirm that the TRACK indication becomes "00".
(RECALIBRATE)

(f) Key in "Cl1". (SEEK TMAX)

(g) Key in "D7". (WRITE/READ LEVEL DIF 2F)

Calibration value of the level disk should be set previously in the

SKA.

(hY Confirm that the DATA indicatar [T T} (mUn-n) indicatee the uvaine
within the following range.

Innermost track read level : 700mVo-p, Min.

+

For a double sided FDD, depress key "4" and execute items (g) and (h)

[

for the side O and the side 1 heads respectively, The side is changed
alternately by a depression-of "4" key. -~ If the side 1 is -selected,

SIDE 1 indicator of the SKA turns on.

(j) If the value in item {(h) or (i) is out of the specified range, refer

tn item (i)} of "General methnd".

(k) Eject the level disk.

- 4062 -




4-4-9. Check of Resolution
(A) Equipment
(1) Level disk
(2) SKA or user's system
(3) Oscilloscope {(not required when the SKA is used)
(B) Check procedure

(1) General method

(a) Use two channels of an oscilloscope and connect them to TP7 and TP8
(Pre-amp.) on the PCBA MFD control.
Oscilloscope range : AC mode, 50mV ~ 0.1V
Set both channels, 1 and 2 to the above range. Set either of the

channels to Invert mode and ADD both channels.

(b) Start the spindle motor and install a level disk.

(c) Make the head move to the innermost track.

(d) Execute 1F write operation for one rotation of the disk (125KHz of

WRITE DATA frequency).

(e) Measure the average amplitude {(V1F) as in Fig.424.

(f) Execute 2F write operation as in item (d) (double in frequency to

that in item (d)).

{(g) Measure the average amplitude (V2F) as in Fig.424.

{(h) Calculate the resolution by substituting the following expression with
the measured values V1F, V2F, and RESOLUTION calibration value (see
level disk label).
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TP7,TP8 (ADD) / V1F / V2F

1F 2F
(Fig.424) Measurement of resolution

Resolution (true value) = V2F/VIF x 100/Calibration value (%)

(i) Confirm that the true value is within the following range.

Innermost track resolution: 55%, Min.

(j) For a double sided FDD, execute items (d) through (i) for the side 0

and the side 1 heads respectively.

(k) If the value in item (i) or (j) is out of the specified range,

following causes are assumed,

i) Inferior disk:

bisk and/or jacket is deforme
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disk with a new one.

ii) Inferior disk rotational speed:
Check and adjust according to item 4-4-5.

iii) Inferior head touch:

Check and adjust according to item 4-4-6.

iv) Inferior head: Replace the head carriage Ass'y according to item
4-5-1.

v) Inferior PCBA MFD control:

Replace the PCBA MFD control according to item 4-5-6.

(L) Eject the level disk and release the Invert and Add modes of the

oscilloscope.
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(2) SKA method

(a)

(b)

(c)

(d)

(e)

(£)

{g)

(h)

(1)

(3)

(k)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side.

Start the spindle motor by key "5". (MON indicator turns on).

Install a level disk.

Execute drive select by key "0". (DSO indicator turns on).

Key in "CO" and confirm that the TRACK indication becomes "00".

(RECALIBRATE)

Key in "Cl1l". (SEEK TMAX)

Key in "D8". (RESOLUTION)

The calibration value of the level disk should be set previously in

the SKA.

Confirm that the DATA indicator [T I [] (%) indicates the value
within the following range.

Innermost track resolution: 55%, Min.

For a double sided FDD, depress key "4" and execute items (g) and (h)
for the side O head and the side 1 head respectively. The side is
changed alternately by a depression of "4" key. If the side 1 is

selected, SIDE 1 indicator of the SKA turns on.

If the value in item (h) or (k) is out of the specified range, refer

to item (k) of "General method".

Eject the level disk.
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4-4-10. Check and Adjustment of Track Alignment

(A) Equipment

(1) Cross point screwdriver, M3

(2)

Common screwdriver, medium

(3) Alignment disk

(4) \SKA or user's system

(5) Oscilloscope

(6) Hygrometer.

(7) Locking paint

(B) Check and adjustment procedure

Note: Check and adjustment of track alignment should be done in an

environment of general room temperature and humidity. Even if the
environmental condition is within the specified operational condition,
extreemly high or low temperature, or extreemly high or low humidity
should be avoided. Check and adjustment should be done after two
hours, Min. of storing in the above mentioned condition.

It is recommended that the orientation of the FDD for the track

is actually instaiied

alignment check is the same as when the

1

g

.

D

[§

in the user's system.

(a) Use two channels of an oscilloscope and connect them to TP9 and TP10

(Differentiation amp.) on the PCBA MFD control. Also connect

the external trigger of the oscilloscope to TP4 (Index) and apply

positive trigger.

Oscilloscope range : AC mode, 0.5V, 20msec

ve rangs. Set either of the

Set pboth channeis, 1 and < LU iLhe &abd

channels to Invert mode and Add both channels.
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(b) Start the spindle motor and install an alignment disk.

(c) Set the head to the alignment check track.

Alignment check track: track 16

(d) Confirm that two lobe patterns as in Fig.425 can be observed (it is
not necessary that the levels of VA and VB are equal).
If only one lobe pattern can be observed or if two lobes become one
pattern, the head is not on the alignment check track.
In such event, execute step-out or step-in operation for 2 tracks

space to obtain the most similar waveform to that in Fig.425.

Note: The above number of tracks to be stepped is required to make the
alignment track position be fit with the magnetized condition of
the basic magnetized phase "A" of the stepping motor. If the
stepped track numbers are inassured, set it again from track 00
(TRACK 00 output signal becomes TRUE).

For the FDD, the lobe pattern as in Fig.425 should be observed

at the track of even number.

(e) After one or several step-outs from the check track, step in the

head to the check track again and measure VA and VB at that time.

(f) Calculate the true value of misalignment by substituting the value
in item (e) and ALIGNMENT calibration value (see alignment disk label,
attention to the side).
VA--VB

i i = - 100
Misalignment (true value) Targer value in VA & VB X

- Calibration value) - (Relative humidity -~ 50) x K

K is humidity compensation factor.

K= 0.26
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(g)

(Fig.425) Alignment check lobe pattern

e.g. VA=0.58v, VB=0.61V, Calibration value= -6(%),
Relative humidity=65%

0.58 - 0.61
0.61
x0.26 = -2.8%

Misalignment (true value) = x 100-(-6)} - (65-50)

If the calculated value is positive, the magnetic head is shifted
inward from the reference position, while the head is shifted outward

from the reference position when the value is negative.

Conversely, measure VA and VB when the head is on the alignment check

track by stepping-out after one or several step-ins.

Calculate the true value of misalignment as described in item (f).

{i) Confirm that both of the calculated values in items (f) and (h) are

(3)

(k)

within the following range.

True value of misalignment: 30%, Max.

For a double sided FDD, execute items (c¢) through (i) for the side O

and the side 1 heads respectively.

If the value in item (i) or (j) is out of the specified range., adjust

tile Lrack alignment according to the followlng procedure:

i) Loosen two fixing screws of the stepping motor a little.
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ii) Insert a common screwdriver from the back side of the FDD as
shown in Fig.426 and depress it to the geared area of the stepping
motor.

iii) Repeat step-in and step-out operations and adjust the misalignment
to be the smallest on the alignment check track during both
step-in and step-out operations by the screwdriver (stepping

motor moves little by little).

Note: When you adjust the alignment by observing the lobe pattern
using the oscilloscope, pay attention to the calibration value

on the alignment disk label and the ambient relative humidity.

(@D calibration value + (Relative humidity - 50) x K > 0:
When the left side lobe pattern level, VA is assumed as "1",
lobe pattern ratio should be so adjusted that the right side
lobe pattern level VB takes the following value:

Calibration value + (Relative humidity - 50) x K
100

(@ calibration value + (Relative humidity - 50) x K < O:
When the right side lobe pattern level, VB is assumed as "1",
lobe pattern ratio should be so adjusted that the left side
lobe pattern level VA takes the following value.

Calibration value + (Relative humidity -50) x K
100

i
[

VA

e.g. Calibration value = -6%, Relative humidity = 35%
~6+(35-50)x0.26 = -9.9 < 0O

-6+(35-50)x0. 26
100

VA = 1~ = 0.90

iv) For a double sided FDD, repeat the adjusting operation in item

iii) alternately for the side O and the side 1 heads unitl the both
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misalignment take the smallest value.
v) Tighten the two fixing screws of the stepping motor little by little
for adjusting the true value of misalignment after tightening
the screws with the following specified torgue to be within :20%.
Stepping motor fixing torque: 9Kg.cm
vi) Remove the alignment disk.
vii) Apply a drop of locking paint to the head of the stepping motor
fixing screws.
viii) Check and adjust the track 00 sensor according to item 4-4-11.

ix) Check and adjust the track 00 stopper according to item 4-4-12.

(L) Release the Invert and Add modes of the oscilloscope.
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Stepping motor

2-Stepping motor fixing screws

Common screwdriver

\\\\\\\\\\sGeared area

(Fig.426) Adjustment of track alignment
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(2) SKA method

(a)

(b)

(c)

(d)

(e)

(£)

{a)

(h)

(i)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch
tc the PSA side.
Use two channels of an oscillioscope. Connect the ist channel to the
DOUT terminal of the SKA and the 2nd channel to the DIF terminal of
the SKA. BApply positive trigger by DOUT terminal.
Oscilloscope range

The lst channel: DC mode, 2V, 20msec

The 2nd channel: AC mode, 1V, 20msec

Key in "BOF" (INDEX observation)

Start the spindle motor by key "5". (MON indicator turns on}).

Install an alignment disk.

Execute drive select by key "O0". (DSO indicator turns on).

Kev in "CO" and confirm that the TRACK indicator becomes "00".

(RECALIBRATE)

Set the head to the alignment check track.

"o N~ A AnE S rm
L \¥3 [ FWAWY N \JLE A A AL e

Key in "C2 1 hat the TRACK indication becomes "16%7.
Confirm that two lobe patterns as in Fig.425 can be observed by the
oscilloscope (it is not necessary that the levels of VA and VB are
equal).

If only one lobe pattern can be observed or if two lobes become one
pattern, the head is not on the alignment check track.

In such event, exeécute step-in or step-out operatlon Ior < Track
space to obtain the most similar waveform to that in Fig.425. Step

operation can be done by key "8" (STEP-IN) and key "9" (STEP-OUT).

4072 -



By a depression of these keys, head will move for one track space.

Note: The above number of tracks to be stepped is required to make the

(3)

(L)

{m)

alignment track position be fit with the magnetized condition of
the basic magnetized phase "A" of the stepping motor.
For the FDD, the lobe pattern as in Fig.425 should be observed

at the track of even number.

Confirm that the H GAIN indicator of the SKA is off. 1If it is on,
turn it off by depressing "DD" key.

Key in "E3" (ALIGNMENT)
Calibration value of the alignment disk and environmental relative

humidity should be set previously in the SKA.

Confirm all the indications on the DATA [ 11 1] (%) indicator are
within #*30%.

The initial digit of the DATA indicator is the symbol. / (+) mark
indicates that the head is shifted inward from the reference position,

while - mark indicates that the head is shifted outward.

For a double sided FDD, execute the same check for the side 1 head

according to the following procedure.

i) Key in "0" following the operation of item (L) (during execution
of E3 command) and confirm that SIDE 1 indicator of the SKA turns

on.

ii) Confirm as in item (L).

Note: In order to change the head to side 0, key in "O0" again.

(SIDE 1 indicator turns off).

(n) Depress "F" key (STOP).

(o) If the value in items (L) or (m) is out of the specified range, adjust

- 4073 -



the track alignment according to the following procedure.

i)

ii)

iii)

iv)

vi)

vii)

viii)

ix)

Loosen the two fixing screws of the stepping motor a little.

Insert a common screwdriver from the back side of the FDD as shown

in Fig.426 and depress it to the geared area of the steppint motor.

Key in "E3" and adjust the misalignment so that the DATA indicator
{ITTT] (%) shows the smallest value. The stepping motor moves

little by little by the screwdriver.

For a double sided FDD, repeat the adjusting operation in item iii)

alternately for side 0 and side 1 heads until the both misalignment

take the smallest value,

Tighten the two fixing screws of the stepping motor little by

little to obtain the value within +20% on the DATA indicator when

the screws are tightened with the following specified torque.

Stepping motor fixing torque: 9Kg.cm.

Remove the alignment disk.

Apply a drop of locking paint to the screw head of the stepping

motor fixing screws.

Check and adjust the track 00 sensor according to item 4-4-11.

Check and adjust the track 00 stopper according to item 4-4-12.

(p) Release the Invert and Add modes of the oscilloscope.
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4-4-11. Check and Adjustment of Track 00 Sensor
(A) Equipment

(1) Common screwdriver, M3

(2) Work disk

(3) Alignment disk

(4) SKA or user's system

{5) Oscilloscope (or digital voltmeter)

(6) Locking paint

(B) Check and adjustment procedure

(1) General method

{(a) Use two channels of an oscilloscope and connect them as follows:

i) The lst channel: STEP interface signal (pin No.20) or PCBA MFD
control U4, pin 5.
ii) The 2nd channel: PCBA MFD control TPl (Track 00 sensor).
1V range
iii) External trigger: DIRECTION SELECT interface signal (pin No.18)
or PCBA MFD control U4, pin 11.

(+) trigger
{(b) Start the spindle motor and install a work disk.
(c) Make the head move to track 00.
(d) Confirm that the timings tA and tB of the Track 00 sensor signal (TP1)
is within the following range when the DIRECTION SELECT (trigger

signal) and the STEP signal (6ms interval) as shown in Fig.427 is

supplied.
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~

TPl tA: 3.1 Vv 5.4msec

TPl tB: 0 ™~ 5, 8msec

al TFf
e; 1iIT

the value in item (4) is ov

I

s
1
-~

.
d range, adjust th

e

position of the track 00 sensor according to the following procedure.

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

|
a

xi)

Loosen the fixing screw of the track 00 stopper (see Fig.429 and

shift the stopper in the step-out direction (make apart from the

rear side of the head carriage).

Connect an oscilloscope to TP9 or TPl0 (Differentiation amp.)

of the PCBA MFD control.

Oscilloscope range: AC mode, 0.2V, 20msec

Install an alignment disk. The track alignment should be adjusted

correctly according to item 4-4-10.

Make the head move to the position where the lobe pattern as in

¥ig.425 can be observed.

Remove the alignment disk.

Step out the head for 16 tracks' space. (The head moves to track

00) .

Change the connection of the oscilloscope as item (a).

Loosen the fixing screws of the track 00 sensor {see Fig.428)
and move the sensor a little so that the timing tA in Fig.427
within the following range.

Adjusting target of TPl tA: 3.4 v 4.6msec

o Al bmnaade AL dlia bemmamlr NN a3
-1 AU JUD LTI WL [ L A = S L~

+
[SY§L=T

value in item viii) satisfy the specification when the screw has

been tightened with the specified torque.
Apply a drop of locking paint on the fixing screw head.

Adjust the track 00 stopper according to item 4-4-12.
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Step-out

DIRECTION SELECT -
(External trigger) J l Step-in
2 3 4 5 1 2 3 4 5
SKA DOUT | | |
~l éms 21lms
] 1
TPl (Track 00 sensor) l
tA tB

~Track 00 detection

(Fig.427) Track 00 sensor waveform

Track 00 sensor

Head carriage Ass'y

(Fig.428) Adjustment of track 00 sensor
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(2) SKA method

(a)

Z

Connect the SKA referring to item 4~2-4 and set the FD PWR switch
to the PSA side.

Use twe channels of cscillosceope and connect them as follows
i) The 1lst channel: SKA DOUT terminal

DC mode, 5V, lOmsec
ii) The 2nd channel: PCBA MFD control TPl (Track 00 sensor), 1V range

iii) External trigger: DIRECTION SELECT interface signal (Interface

(c)

(e)

(f)

connector pin No.18) or Pin 3 of J3 (resistor
network RAL for terminator) on the PCBA MFD
control.

(+) trigger.

Key in "B8 F". (STEP observation)

Start the spindle motor by key "5". (MON indicator turns on).

Install a work disk.

Execute drive select by key "O0". (DSO indicator turns on).

o

Set the step rate and the settling time as foilows referring to item
4-2-4-3.
Step rate : 6msec

Settling time : 1l5msec

Key in "CO0" and condirm that the TRACK indicator becomes "00".

DT N S TIN 1) AN Moyt~ e LA

Ay i ~— s A T L L T w AV

Measure the tA and tB timings according to Fig.427 and confirm the
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timings are within the following range:

tA:

3.1 v 5.4msec

tB: 0 v 5.8msec

(k) Key in "F". (STOP)

(L) Turn the FD PWR switch of the SKA off at the track 00 position and

then set it again to the PSA side. Confirm that the stop position

of the head carriage did not change at power off and on.

(m) If the value in item (Jj) or (L) is out of the specified range, adjust

the position of the track 00 sensor according to the following

procedure.

i)

ii)

iii)

iv)

v)

vi)
vii)

viii)

Loosen the fixing screw of the track 00 stopper (see Fig.429) and
shift the stopper in the step-out direction (make apart from the
rear side of the head carriage).

Connect the 2nd channel of the oscilloscope to TP9 or TP1lOC
(Differentiation amp.) of the PCBA MFD control and change the
trigger to this channel.

Oscilloscope range: AC mode, 0.2V, 20msec

Install an alignment disk. The track alignment should be correctly
adjusted according to item 4-4-10.

Key in "CO" and confirm that the track indicator becomes "00".
(RECALIBRATE) .

Key in "C2 16" and confirm that two lobe patterns as in Fig.425
can be observed.

If normal lobe pattern cannot be observed, move the head to the
track position where the typical lobe pattern can be observed by
stepping in by key "8" or by stepping out by key "9".

Remove the alignment disk.

Key in "E4 16", (SET TRACK NUMBER)

Key in "C2 00". (SEEK 00)

Don't key in "CO". (RECALIBRATE)
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ix)
%)

xi)

xii)

xiii)

xiv)

Change the connection of the oscilloscope as in item (b).

Key in "C5". (TOO TIMING SEEK %5)

Loosen the fixing screw of the track 00 sensor (see Fig.428) and

adjust the sensor position so that the timing tA in Fig.427 falls
within the following range.

sting target of tA: 3.4 ~ 4. 6msec

Repeat the adjustment so that the values in item xi) fall within

the specified range when the fixing screw has been tightened with
the specified torque.

Apply a drop of locking paint to the fixing screw head.

Adjust the track 00 stopper according to item 4-4-12.
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4-4-12. Check and Adjustment of Track 00 Stopper

(A) Equipment

(1) Cross point screwdriver, M3

(2) SKA or user's system

(3) Locking paint

{(B) Check and adjustment procedure

(1) General method

(a) Set the head to track 00.

(b)

(c)

(d)

(e)

(£f)

{g)

(h)

Step out the head from the track 00 position.

Confirm that the head carriage does not move by the step-out command

(head carriage rests on track 00).

Confirm that the gap between the head carriage and the extreme end

of the track 00 stopper is 0.1 v 0.4mm. (See Fig.429).

Repeat step-in and step-out operations between track 00 and track 05.
Confirm that no impact sound can be heard between the head carriage

and the track 00 stopper.

Turn off the FDD power and depress the head carriage lightly against
the track 00 stopper with fingers.

Confirm that the head carriage automatically returns to the initial

position (track 00) when the power is turned on again.

If any one of the items (d), (e), and (g) is not satisfied, adjust

the track 00 stopper position according to the following procedure.
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Head carriage Ass'y

ii)

iii)

iv)

v)

rack 00 stopper
fixing screw

Track 00 stopper

(Fig.429) Adjustment of track 00 stopper

Set the head to track 00.

Loosen the fixing screw of the track 00 stopper. (See Fig.429).
Adjust the stopper position so that the gap between the stopper
and the head carriage becomes 0.25mm, approx. And then tighten
the screw with the specified torque.

Execute items (a) through (g).

Apply a drop of locking paint on the fixing screw head.
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(2) SKA method

(a)

(c)

(d)

(£)

(g)

(i)

(3)

{k)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch to
the PSA side.

Execute drive select by key "0". (DSO indicator turns on).

Key in "CO" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE) .

Set the step rate and the settling time as follows referring to item
4-2-4-3,
Step rate : émsec

Settling time : 15msec

Key in "9". (STEP 0UT)

Confirm that the head carriage does not move even if "9" is keyed in

(head carriage rests on track 00).

Confirm that the gap between the head carriage and the extreme end

of the track 00 stopper is 0.1 v 0.4mm. (See Fig.429).

Key in "CO" and key in "C5". (STEP TIMING, SEEK %5)

Confirm that no impact sound can be heard between the head carriage

and the track 00 stopper.

Turn off the FD PWR switch of the SKA and depress the head carriage

lightly against the track 00 stopper.

Confirm that the head carriage automatically returns to the initial
position (track 00) when the FD PWR switch is set to the PSA side

again.
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(L) If any one of the items (g), (i}, and (k} is not satisfied, adjust

the track 00 stopper position according to the following procedure.

i)

poe
[
~—

iii)

iv)

v)

Key in "CO" and confirm that the TRACK indicator becomes "00"
(RECALIBRATE)

Loosen the fixing screw of the track 00 stopper. (See Fig.429).
Adjust the stopper position so that the gap between the stopper
and the head carriage becomes 0.25mm, approx.

And then tighten the screw with the specified torque.

Execute items (a) v (k).

Apply a drop of locking paint on the fixing screw head.
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4-4-13. Check and Adjustment of Index Burst Timing
(A) Equipment
(1) Cross point screwdriver, M3
(2) Alignment disk
{3) SKA or user's system
(4) Oscilloscope {(not required when the SKA is used)
(5) Locking paint
(B) Check and adjustment procedure

(1) General method

(a) Use two channels of the oscilloscope. Connect the lst channel to TP4
(Index) on the PCBA MFD control and the 2nd channel to TP7 or TP8
(Pre-amp.). Apply positive trigger by TP4.

Oscilloscope range
The lst channel: DC mode, 2V, SOusec
The 2nd channel: AC mode, 1V, 50usec
(b) Start the spindle motor and install an alignment disk.
(c) Set the head to track 0l.

(d) Measure "t" in Figqg.430.

(e} Substitute the following equation with the measured value in item

(d) and INDEX TIMING calibration value (see alignment disk label).

Index burst timing (true value) = Measured value - Calibration value(us)
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TP4 (Index) ]

TP7 or TP8 . y

t

Index burst delay

(Fig.430) Index burst timing

(f) Confirm that the true value of the index burst timing is within the

following range.

Index burst timing : 200%+200usec

(g} If the value in item (f) is out of the specified range, adjust the

index sensor Ass'y position according to the following procedure.

i) Loosen the fixing screws (see Fig.431) of the PCBA index sensor

and adjust its position to make the true value of the index burst

timing gall in the specified range in item (f).

T ey e B b TH e o B e e e e e 5 ¥ - i
Repeac Cne adjusument s¢ that the

timing falls in the range of item

been tightened with the specified

T T i K y
LY es im0 iies Liier BARiURZ A Addi ol

(f) when the fixing screw has

torque.

Apply a drop of locking paint on the fixing screw head.

(h) Remove the alignment disk.
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Adjusting direction of sensor PCBA index sensor
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(Fig.431) Adjustment of index sensor
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side.

(b} start the spindle motor by key "5". (MON indicator turns on).

(c) Install an alignment disk.

(d) Execute drive select by key "0". (DSO indicator turns on).

(e} Key in "CO" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE)

(f) Set the head to the index check track.

Key in "C2 01" and confirm that the TRACK indication becomes
n Ol II‘

(g) Key in "E6". (INDEX TIMING)
The calibration value of the index timing should be set previously

in the SKA.

(h) Confirm that the DATA indicator [ I 1 1] (ps) indicates the value within

the following range.
Index burst timing: 2001200usec

(i) Key in "F". (STOP)

(j) If the value in item (h) is out of the specified range, adjust the

index sensor Ass'y position according to the following procedure.
i) Loosen the fixing screws (see Fig.431) of the PCBA index sensor

and its position so that the DATA indication under execution shows

the median value in the specified range of item (h).
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ii) Repeat the adjustment so that the DATA indication takes the median
value when the fixing screw has been tightened with the specified
torque.

iii) Depress "F" key. (STOP).

iv) Apply a drop of locking paint on the fixing screw head.

(k) Remove the alignment disk.
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4-5. MAINTENANCE PARTS REPLACEMENT

4-5-1.
(n)
(1)
(2)
(3)
(4)
(5)
(o)
(7)
(8)
(9)

(B)

(L)

(2)

(3)

(4)

(5)

(6)

Replacement of Head Carriage Ass'y

Tools

Cross point screwdriver, M3

Cross point screwdriver, M2.6
Hexagon wrench key, l.5mm

Box screwdriver for hexagon nut, M3
A pair of tweezers

Lubricant, Kantoh Kasei 946pP
Alcohol and gauze (several sheets)
Locking paint

SKA or user's system

Replacement procedure

Turn the front lever (Fig.505, No.42) to close position and remove

the fixing screw (Fig.505, S11).

Turn the front lever to open position and draw out the front lever

Ass'y.

Remove the fixing screws (Fig.505, S5) of the front bezel Ass'y (Fig.
505, No.4l) to remove the Ass'y.

Remove the fixing screw (Fig.505, Sl) of the cord clamper to remove

the clamper (Fig.505, No.39).

Remove two fixing screws (Fig.505, S1) of the shield cover (Fig.505,

No.44) to remove the cover.

Remove three fixing screws (Fig.505, No.37 and S1) of the PCBA MFD
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

control (Fig.505, No.35) and 1lift it up.

Disconnect all of the connectors mounted on the PCBA MFD control and

remove the PCBA.

Pull out the head cable from the disk guide U-groove and cable
clamper and draw it out to the head carriage Ass'y (Fig.505, No.13)

side.

Holding the top of the band fixing plate B (Fig.505, No.l17) and the
head carriage Ass'y with your fingers to release the hook of the steel

belt (Fig.505, No.19) and the band fixing plate B.

Pull out the band fixing plate B and the band spring (Fig.505, No.18)

at the same time from the head carriage Ass'y.

Separate the steel belt from the hook of the band fixing plate A
(Fig.505, No.16) to remove the band fixing plate A from the head
carriage Ass'y.

When removing the band fixing plate A from the head carriage, it will
be removed easily if it is shifted toward the front bezel side and then

drawn out in a right angle.

Remove the belt fixing screw (Fig.505, S8) on the capstan of the stepping
motor Ass'y (Fig.505, No.12) and then remove the band washer (Fig.505,
No.20) and the steel belt.

Remove one of the two guide shaft clips (Fig.505, No.l15) which fix the

guide shafts. The clip for the rear side one should be removed.

Draw out two guide shafts (Fig.505, No.1l4) toward the rear of the FDD
and remove them from the fixing area of the front side chassis (Fig.505,

No.l).

Then remove the head carriage Ass'y with two guide shafts and the front
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side clip. Refer to Fig.432.

(15) Draw out two shafts from the head carriage and remove the front guide
shaft clip.

(16) Prepare a new head carriage Ass'y and two guide shafts for installation.

Note: When replacing the head carriage Ass’'y, feplace the guide shafts
at the same time because of matching the hole diameter of the
carriage with that of the guide shaft. Guide shafts are to be
designated in combination with the head carriage Ass‘y. (Refer to
item 4-1-3, (2)).

Guide shaft which goes through the hole of the head carriage

smoothly with a little clearance is considered to be the best.

(17) Apply specified lubricant to the surface of one guide shaft. Then

install it again to the new head carriage as it was.

Note: When applying the lubricant to the guide shaft, dip a piece of
gauze to the lubricant and wipe the shaft and then wipe it again
lightly with a drv and clean gauze.

The most appropriate quantity of the lublicant for the surface of

the shafts forms a thin oil coating.

-
@
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new head carriage as it was.

(19) Attach the guide shaft clip to the front bezel side groove of the shafts.

{20) Attach the new head carriage Ass'y in item (19) in the reverse order of

items (13) and (14).

Note: Pre=load is applied between the two guide shafts to-make them

approach each other by the guide shaft clip in order to reduce the
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(21)

variety of the installation position of the head carriage Ass'y.
For installing the two guide shafts to the chassis, mount them with

pressure to separate them.

Install the steel belt (C) to the capstan of the stepping motor Ass'y

in the reverse order of item (12).

Note: If the surface of steel belt or capstan is smeared, clean it

(22)

(23)

(24)

(25)

(26)

(27)

(28)

carefully with alcohol and gauze.

Connect the steel belt to the head carriage Ass'y using the band fixing

plates A and B and band spring in the reverse order of items (9) through
(11).

Tighten the fixing screw of the steel belt slightly to the stepping

motor Ass'y.

After moving the head carriage several times manually, tighten the steel
belt fixing screw carefully with the specified torque. At this time,

be careful that the belt is tensioned straightly. Pay attenticn not to

damage the surface of the belt or the capstan.
Form the head cable in the reverse order of items (4) and (6) through
(8) and attach the PCBA MFD control. Refer to item 4-2-3 as to the

details of the head cable treatment.

Loosen the fixing screw (Fig.505, S4) of the track 00 stopper (Fig.505,

No.6) and shift the stopper toward the rear side of the FDD.

Attach the front lever temporarily for the following check and

adjustment.

Make the head seek continuously between the track 00 and the innermost

track and confirm that the steel belt does not meander nor undulate.
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(29)

(30)

o~
)
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(32)

(23)

(34)

(35)

(36)

,\
Lad
-

=

(38)

(39)

(400

(41)

When the SKA is used, key in “C6" for this check and key in "F" for
stop.

If the steel belt does meander or undulate, readjust the belt to run
straightly by the screw in item (12). After the adjustment, tighten

the screw carefully with the specified torque.
Check for the head touch according to item 4-4-6.
Check and adjust the asymmetry according to item 4-4-7. (Adjustment

is applied only for the FDD with the variable resistor, R5 on the
PCBA MFD control).
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track alignment according to i

Adjust the track 00 sensor position according to item 4-4-11.

Adjust the track 00 stopper position according to item 4-4-12.

Check and adjust the index burst timing according to item 4-4-13.

Check for the read level according to item 4-4-8.

Check for the resolution according to item 4-4-9.

Remove the fixing screw of the front lever to remove the lever.

Attach the front bezel Ass'y and the front lever Ass'y in the reverse

order of items (1) through (3).

Adinct the front lever nosition accordino ta item 4-4-2

it is recommended to connect the FDD to the system for overall test.
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Refer to item 4-2-5 (1)).
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4-5-2.

Replacement of Stepping Motor Ass'y and Steel Belt

(A) Tools

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Cross point screwdriver, M3
Cross point screwdriver, M2.6
Hexagon wrench key, 1l.5mm

Box screwdriver for hexagon nut
A pair of tweezers

Alcohol and gauze

Locking paint

SKA or user's system

(B) Replacement procedure

(1)

(2)

(3)

(4)

(5)

(6)

Remove the shield cover (Fig.505, No.44) by removing the two fixing

screws (Fig.505, sSl).

Lift the PCBA MFD control (Fig.505, No.35) by removing the three fixing
screws (Fig.505, No.37 and S1).

Disconnect all the connectors mounted on the PCBA MFD control and remove

the PCBA.

Holding the top of the band fixing plate B (Fig.505, No.17) and the
head carriage Ass'y with your fingers to release the hook of the steel

belt (Fig.505, No.19) and the band fixing plate B.

Pull out the band fixing plate B and the band spring (Fig.505, No.18)

at the same time from the head carriage Ass'y.
Separate the steel belt from the hook of the band fixing plate A
(Fig.505, No.16) to remove the band fixing plate A from the head

carriage Ass'y.
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(7)

(8)

(9)

(10)

When removing the band fixing plate A from the head carriage, it will

be removed easily if it is shifted toward the freont bhezel side and then

o]

drawn out in a right angle

Remove the belt fixing screw (Fig.505, S8) on the capstan of the steppinc

motor Ass'y (Fig.505, No.1Z} and then remove the band washer (Fig.505,
1

No.20) and the steel belt,

Remove the stepping motor Ass'y by removing the fixing screws (Fig.505,
s4).

Install a new stepping motor Ass'y as it was.

Fix a new a-shape steel belt temporarily to the capstan of the new

stepping motor with the band washer and the screw in item (7).

Note: Fundamentally, the steel belt and the band spring should be replaced

(11)

(12)

(13)

ey

with the stepping motor. However, if there is no inferior points
for these belt and spring, they may be used after cleaning the

surface carefully with alcohol and gauze.

Connect the steel belt and the head carriage using the band fixing plates

A and B and band spring in the reverse order of items (4) through (6).

After moving the head carriage several times manually

steel belt fixing screw in item (10) carefully with the specified

torgue. At this time,be careful so that the belt is tensioned straightly

Pay attention not to damage the surface of the belt or the capstan.

Install the PCBA MFD control in the reverse order of items (2) and (3).

WUUSELL LIHE L LALIY BLLeW (Liy.2V0, o2) Ul LUT Lldln VU SLuppeol AL dy.Jdvdy

No.6) and shift the stop
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(15)

(1)

(17)

(18)

(19)

(20)

Make the head seek continuously between the track 00 and the innermost
track and confirm that the steel belt does not meander nor undulate.
When the SKA is used, key in "C6" for this check and key in "F" for

stop the operation.

If the steel belt meanders or undulates, readjust the belt to run
straightly by the screw in item (10). After the adjustment, tighten
the screw carefully with the specified torque.

Execute the continuous seek operation for five minutes.

When the SKA is used, key in "(C6" and key in "F" for stopping the
operation.

Attach the shield cover with two fixing screws.

Adjust the track alignment according to item 4-4-10.

Adjust the track 00 sensor position according to item 4-4-11.

Adjust the track 00 stopper position according to item 4-4-12.
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4-5-3. Replacement of DD Motor Ass'y

(A) Tools

(1) Cross point screwdriver, M3
{2) A pair of tweezers

(3) Cutting pliers

4)

P

(B) Replacement procedure

(1) Remove the shield cover (Fig.

\

.

on [ada]
i (>

[ %3
wt

o T e
SCLEwW3 i »

(2) Disconnect the spindle motor

(3) Cut and remove the cable tie
Throw away the removed cable
(4) Draw out the PCB holder (Fig.
of the DD motor Ass'y (C) (Fi
No.l).

(5) Remove three fixing screws (F
upper side oi the FDD and rem
of the FDD.

(6)

Install a new DD motor Ass'y

(5).

Notes: 1. The spindle area of th

-

place the spindle in p

frame slowly. Handle

(Spindle motor)

505, No.44) by removing the two fixin