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IS HIGH. BOTH SET AND 
RESET LOW, Q AND 6. 
BOTH HIGH. 

LIGHT EMITTING DIODE 

I F A IS MORE POSITIVE 
THAN B, LIGHT IS EMITTED. 
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NOTE: LOCATION DESIGNATORS ON IC's, TR ,NSISTORS, AND CONNECTORS REFER TO THE FDD 100-88. 
DESIGNATORS FOR THE FDD 100-8C ARE SHOWN IN PARENTflESES WHEN DIFFERENT FROM THE 
FDD 100-88. 
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Figure 3-8. 
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Log ic Symbology 
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• Monitors flexible disk rotation to develop a ready status for the 
C ontrolle r. 

Select 

When SELECT is inactive (high), the select logic inhibits all interface input 

receivers and output drivers to and from the disk drive. The select logic is 

primarily comprised of inverter-driver SD and Exclusive -OR gate 3C (see Fig­

ure 3-9). 

J3 r R"ADI ALSEL 1 
OPTION 1-­

SE LECT 0 26 ........ __ ..L-._~~O+---!-S_E_L_EC_T-+-_-\ 

SELECT 1 

SELECT 2 

28 1-+-_._--'--0 I 
2 I 

30 I-+-_+_'-~D 
SELECT 3 I 
----~321-+-_+_~~U 

L ___ -.1 

TO RDY 
INDEX, AND 
SECTOR 

lO-.-___ S_E_LE_C_T ___ ~ ENABLE LOGIC 

r--' 
I ..cD I 

TO 
STEPPER MOTOR 

;--------il ENABLE LOGIC 

J2 

I RA~IALI r 
I H DLD...J _____ -.-.--~ 

- HDLD SOL 

L:.;-_HDLD I 
R DY ----:--0 

r.--""I'\r-I K - ACT LED 

SELECT~ 
INUSE ~ 

I ACTIVITY I 
LL~~T_J 

- DOOR 
INTERLOCK 

Figure 3-9. Select Logic 

When SELECT is inactive, gate SD outputs a low SELECT signal to inhibit all 

ready, index sector, write-protect, and track 00 logic. Exclusive-OR gate 3C 

outputs a high SELECT to inhibit all head load and step logic. 

As sh ipped from the factory, a jumper plug is installed between the "0" Radial 

Select pads, causing SELECT 0 to drive SD. This assigns physical address 0 to 

the disk drive. One of three other addresses can be assigned, SELECT 1, 

SELECT 2, or SELECT 3, by rernoving the jumper between the "011 pads and 

installing it between the desired Radial Select pads. Only one jurnper can be con­

nected to the disk drive. With the Radial Select feature, up to four disk drives 

can be connected in daisy-chain fashion. 

3-12 



Binary Select (Option) 
" 

The Binary Select option allows up to eight disk drives to be daisy-chained to the 

controller, with addresses 0 through 7. The option is comprised of 4-to-10 line 

decoder 2C, and eight sets of jumper pads (see Figure 3-9). 

""\Then SELECT 0 is inactive, the decoder is inhibited and all outputs are high. VVhen 

SE LECT 0 is active, the decoder is enabled and only one low output is produced. 

The decoder accepts a binary coded address on three select lines, SELECT 1 

through SELECT 3, and decodes them to produce a low output decimal equivalent 

corresponding to the desired address. 

The jumper plug is removed from the radial select option and installed between 

the pads desired to assign the independent physical address of the disk drive. 

Table 3-1 indicates the logic state of the SELECT lines for selecting each drive. 

Table 3-1. Disk Drive Selection 

I 
Drive 

SELECT 1 SELECT 2 SELECT 3 Selected 

1 1 1 0 

0 1 1 1 

1 o 1 2 

o 1 1 3 

1 1 o 4 

o 1 o 5 

1 o o 6 

o o o 7 

o = Inactive state of interface signal (high) 

1 Active state of interface signal (low) 
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Index/Sector Detection 
<It 

A light-emitting diode (LED) and phototransistor are physically positioned in the 

disk drive to sense the index and sector (optional) holes in the floppy disk. If the 

Hard Sector option is installed, a 3Z-sector disk should be used. Index pulse 

dete ct ion 10 g ic is shown in Figure 3 -10. 

The index detection logic is comprised of an LED and phototransistor, a compara­

tor and an output line driver. The negative input to comparator 7B is driven by the 

output of the activated phototrans isto r. Res i sto r R46 supplie s bias cur rent to the 

LED. 

J2 +5V TO HARD 

R46 R52 
OPTION 

F 

rSECTOA 
FROM HARD rFOD100-8B ---- -, 
SECTOR I SELECT I R48 OPTION ENABLE TP12 

~NDEX: I 
-I I INDEX I 

I -. -. L -- ---- .. -. 
8 

6 R51 
TO READY 
LOGIC 

-= A~l 
COMPARATOR 

NOTE: IN LATE PRODUCTION MODELS POTENTIOMETER 
R85 WAS ADDED IN SERIES WITH R48 

I FOO 100-SC~V-- -- -- "I lFDo iDO-sc- +5V -------, 
II 
II : I INDEX 

II 
FROM 
READY I II 

L _______ JL __ 

Figure 3-10. Index Detection Logic 
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"Vhen the media blocks the LED output fronl the phototransistor, the input to the 

comparator is high. vVhen the index hole is sensed, the input to the comparator is 

low. Resistors R49, R50 and R51 provide a positive reference threshold voltage of 

+2.5 volts. For each index hole sensed, the comparator output is a pos itive INDEX 

pulse, nominally 1.7 millisecond in duration, and occurring once per disk revolu­

tion. The INDEX pulse is input to interface line driver 2B and inverted to provide 

a low INDEX signal to the controller. Figure 3 -11 shows index pulse timing. 

Hard Sector (Option) 

With the Hard Sector option installed, and by 

using a 32 -sector floppy disk, the cornparator 

provides 32 SECTOR pulses, equally spaced 

5.2 milliseconds apart, during each disk 

revolution, plus an INDEX pulse that occurs 

halfway between sector pulses 31 and O. 

Refer to Figure 3-12. 

~ 166.67 ± 3.33 MS~ 

~tJ-
-----1 f-- 1.7 • 0.5 MS 

Figure 3 -11. Index Timing 

The positive-going leading edge of the INDEX pulses from the comparator (Fig-

ure 3-12) triggers one-shot BC to produce a 0.4 millisecond pulse, and complement. 

The positive-going trailing edge of the complement (Q), triggers one-shot 7C which 

times for 3.6 milliseconds. After being triggered by SECTOR pulse 31, the one-

shot is tinting out. During this period, the INDEX pulse occurs, and one-shot 7C 

can not be triggered. 

The output of INDEX gate 6C drives INDEX gate 6c and resets flip-flop 5C of the 

16 or 8 Sector divider logic. The or:tput of INDEX gate 6e is input to interface 

INDEX line dr iver 2B and the Ready logic. SECTOR Gate 6c provides the SECTOR 

pulse inputs to interface SECTOR line driver 2B if the 32-sector jumper is installed. 

The output of SECTOR gate 6C also (.rives the clock input to the 16 or 8 Sector 

option, if it is installed. Divide-by-2 flip-flop 5C produces 8 and 16 SECTOR 

pulses per disk revolution. If the 16 sector jumper is installed, 16 pulses pe r 

revolution are sent to the controller by interface SECTOR driver 2B. If the 8 sec­

tor jumper is installed, 8 pulses per revolution will be provided to the controller. 

Figure 3-13 shows INDEX and SECTOR timing. 
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Figure 3-12. Hard Sector and 16/8 Sector Option Logic 
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---.j I--- 2.6 ± 0.065 MS 

I I 
INDEX 

I U 
5.2 ± 0.13,MS--! I--

---
---I I--- 0.4 ± 0.2 MS 

32 SECTORS 

1--10.4 ± 0.26 MS-1 

16 SECTORS 1 ___ :--"", I _1___ I 
I I 
t"Ir-I-----20.a ± 0.52 MS------I.~I 

a.SECTORS ----------~------------~I~------------~ 
Figure 3-13. INDEX/SECTOR Timing 

Ready 

The Ready logic is used to rnonitor the INDEX pulse for the rotational speed of the 

flexible disk. When the required disk speed is reached, the READY status is sent 

to the controller. Once per revolution, the INDEX pulse is input to retriggerable 

one-shot 2Aj whose nOITlinal time is 445 milliseconds (see Figure 3-14). 

When the input INDEX pulses are greater than 445 milliseconds apart, the disk has 

not yet reached 62.5 percent of operating speed and ready counter lA is reset by 

puIs e s from one - shot 2A. 

When the INDEX pulses are less than 445 milliseconds apart, the one -shot output 

remains high, allowing the counter to advance. After three consecutive INDEX 

pulses have clocked the counter (stabilized speed), RDY gate 4B provides a low 

active output to inhibit input gate 4C and drive the output of Ready gate 4B high. 

The output of this gate connects to interface READY driver 2B, providing a low 

active signal to the controlle r. 

If the Radial Index/Sector option is connected, the SELECT signal is not required 

to enable the INDEX and SECTOR interface drivers. If the Radial Ready option is 

connected, the SELECT signal is not required to enable the READY interface driver. 

In hoth conditions, the disk drive need not be selected by the controller until the 

disk is up-to-speed and ready. The Activity LED option can be connected to use 
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RDY! 

INDEX 

A ~---+----I445 
MSEC 
OS 
2A 

r -- - -, TO INDEX 
SECTOR 
DRIVERS 

fl 
:_ SELECT 

I RADIAL --+-----*--1 ENABLE 

I READY I 
LOPTION ---' 

J3 

READY 

J2 

HDLD 
-' HOLD SOL 10 + HDLD SOL 

ROY 

,SELECT 
~~------+--O 

21-1_N_U_S_E ______ -O 

I ACTIVITY I -
16~~ION I .... ___ J 

Figure 3 -14. Ready Log ic 

-HOLD SOL 
L - HOLD SOL 

• ACT LED 
9 + ACT LED 

'-----...... 2 - DOOR LOCK 
OPTION 

the RDY signal to alert the operator when the unit is up-to-speed and ready. 

Enabled at the same time, is the head load solenoid logic and the door lock option 

(ava ila ble on low profile models only). 

Act i vity Ind icato r 

The activity ind icator is an LED, mounted on the plastic front panel bezel or in the 

door push open button on low profile drives. It can be optionally connected to indi­

cate one of four disk drive signals: HDLD, RDY, SELECT or IN USE. Refer to 

Figure 3 -14. 

As supplied from the factory, the HDLD command enables the LED. When HDLD 

is inactive, ACT LED driver 8B outputs a high and the LED remains off. When 

HDLD is active, this driver outputs a low, the resistor supplies bias current, and 

the LED is turned on. 
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In lieu of HDLD, the activity LED can be turned on by anyone of three different 

inputs (see Figure 3 -14). 

Door Lock 

The door lock option (when installed) is active when the activity indicator is on. 

When active, this option prevents the operator from opening the door. Refer to 

Figure 3-15. This option is available only on low profile model disk drives. 

READ/WRITE HEAD POSITIONING LOGIC 

The read/write head positioning logic performs three prime functions: 

• Activates head load/unload soleno id 

• Detects position of read/write head at track 00 and signals controller 

• Activates stepper motor and determines direction of read/write head 
movement, in response to controller commands 

The head is loaded, track position is determined, and the stepper motor moves 

the read/write head in and out over the surface of the rotating floppy disk. The 

head is stopped over the accessed track and read or write operations are per­

formed. If the write protect option is installed, and if a write-protect disk cart­

ridge is used, the slot detection logic inhibits all write operations. 

Head Load 

The function of the head load logic is to accept the HDLD command from the 

controller and energize the head load solenoid. The energized solenoid releases 

the head load arm which, by means of a spring-loaded pressure pad, gently forces 

the media against the read/wr ite head. The head log ic is comprised of interface 

input and drivers required to enable the stepper motor drive logic, drive a solenoid, 

turn on the front panel activity indicator, and energize the door lock (option) (see 

Figure 3-15). 

When SELECT is active and HDLD is not active, OR gate 4D is inhibited and outputs 

a high. OR gate 8B provides a high output and the solenoid is not energized. 
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Figure 3 -15. Head Load Logic 
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When SELECT and HDLD are both active, OR gate 4D is enabled and outputs a low 

to OR gate 8B to energize the solenoid. Decoder Enable gate 4B is also enabled 

and power is applied to the stepper motor. 

Track 00 Switch 

The track 00 logic monitors the pos ition of the read/write head and signals the 

controller when the head is at track 00. 

On early production disk drives, the logic is comprised of a single-pole double­

throw (SPDT) microswitch, a debounce latch and the drivers necessary to supply 

the signal to the controller. 

The microsw~tch, mounted on the deck assembly, is activated by the carriage. The 

outputs of the switch provide the set and reset inputs to latch 1 B. The normally 

open contacts of the microswitch are closed and the output of latch IB is low, 

enabling NOR gate 3B (see Figure 3-16). 

3-20 



J2 J3 

r-"1 ('/) 

TRK 00 
TRACK 00 

D-----.. 42 
NC 

SELECT 

8 .-------e-....... --I 

Figure 3-16. Track 00 Logic (Mechanical) 

On late production drives a photoswitch and comparator replaced the earlier rnicro­

switch and debounce latch. The photoswitch is shown mounted on the deck assembly 

and is inactivated by a tab on the carriage blocking the LED outpu!:. The output of 

Comparator 7B is low enabling NOR gate 3B (see Figure 3-17). 

+5V 

J2 T n R72 R78 

A 

8 J3 ---. ---. ---. 
42 TRACK 00 

'l.) -= 

RBO! 
48 

08 (58) 

l) 
OA 

Figure 3 -1 7. Track 00 Log ic (Optical) 

Phase A of the stepper motor control is decoded by NAND gate 4B providing a low 

active enable for the Track 00 detection logic at the other input of NOR gate 3B. 

The high output of NOR gate 3B enables gate IB to send an active track 00 signal to 

the host controller. 
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When phase A goes low, the output of gate 4B goes high, inhibiting NOR gate 3B. 

The TRACK 00 signal goes high indicating the read/write head is beyond track 00. 

Refer to tiITling diagraITl Figure 3-18. 

00 01 02 03 04 05 

TRACK ~\---I.' __ ..LI __ .L.I __ L..I _...--II~_ .... I----Jl 

SWITCH "'S --------...... 

PHASE A 

PHASE B t-f ---~ 

PHASEC j~------------~ L 
TRACK 00 

Figure 3-18. Track 00 TiITling 

Steppe r Motor Dr ive 

The positioning logic perforITls all stepper ITlotor drive functions. The logic causes 

the head to ITlove one track distance for each active STEP COITlITland, and in a direc­

tion deterITlined by the high or low state of the STEP IN cOITlITland. The positioning 

logic cOITlprises interface gates, a 3-state up-down counter, a counter-decoder, 

stepper ITlotor drive logic and a stepper ITlotor power-on one-shot. 

Interface Gating 

When an active STEP pulse occurs interface STEP gate 3B outputs a positive pulse 

driving gate 4C. If it has been enabled by an inactive STEP INHIBIT, gate 4C out­

puts an active high signal driving OR gate 3B, which outputs a negative step pulse 

(s e e F igu re 3 - 1 9) . 
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~-----f QB 
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STEP 
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Figure 3-19. Stepper Motor Interface Gating Logic 

The trailing edge of this step pulse triggers the 28-111illisecond one-shot 2A 

causing gate 4B to output a high enabling Decoder gate 5B to apply drive power to 

the stepper lllotor. 

The trailing edge of the step pulse clocks the 3-state counter, causing a count-up 

or count-down as deterlllined by the STEP IN interface signal. Refer to Figure 3-20 

for ste ppe r lllonito ring. 

If STEP IN is not active and SELECT is active, interface gate 3B outputs a low 

caus ing Exclus ive - OR gates 3C of the counter to be non-inverting, setting the 

counte r in the count-down lllode. 

When STEP IN becollles active, interface gate 3B outputs a high caus ing the 

Exclusive-OR gates to invert, setting the counter in the count-up lllode. 

Up-Down Counter 

The up-down counter is cOlllprised of Exclusive-OR gates 3C, gates 4C, and £lip­

flops 3A (Figure 3-19). When initial power is applied to the disk drive, the power­

on reset logic resets the counter to a 00 state (phase A). If the counter is in the 
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Figure 3-20. Stepper Motor Tirning 

REVERSE 

1--' "SMIN r- lO "SMIN 

count-up rnode, it will advance to state 01 (phase B) when a STEP pulse occurs. 

The next STEP pulse advances the counter to state 10 (phase C), and the next pulse 

advances the count to state 00 again. Subsequent pulses will continue the cycle 

until the STEP cornrnand becornes inactive. 

1£ the counter is in the count-down rnode, it will decrernent to state 01 on the next 

STEP pulse. Subsequent pulses will continue the count-down cycle until the STEP 

cornrnand be corne s inactive. 

Counter-Decoder 

The decoder logic decodes the three states of the up-down counter and provides one 

active output to drive a single phase of the stepper rnotor (see Figure 3-19). 

The counter-decoder logic is cornprised of decoder gates SB. Each gate enables 

only one of the three phases of the stepper rnotor drive logic. One gate enables 

phase A frorn a 00 count, one gate enables phase B from a 01 count, and the 

rernaining gate enables phase C frorn a 10 count. The gates are disabled if the 

heads are not loaded and 28 rnilliseconds has elapsed since the last STEP pulse. 
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Stepper Motor Drivers 

The stepper motor is a 3-phase motor having three independent and identicaL drive 

circuits (see Figure 3-Z1). 

QA 

OB 

OA 

OA 

OB 

STEP 
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~D7roS;----- - -- ---j2--1 
I +24V IJ51 

6B +24V COM 4 
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TO 
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MOTOR 

L ______ ~~ _______ ~ 

~~OC--------------I 

I 
+24V J5 I 

~V 1 1 
tAR CRS I I 

00 - I 

01 

10 

+24V 

i. CR9 

+5V j 
CR10 

>----+--+-i r-T---+------i 4 

~~EPPER I 
MOTOR 

I 
I 
I 
I 
I 
I 

L ______ ~VRT~ _______ ~ 

Figure 3-21. Stepper Motor Drivers Logic 

Phase A drive log:c is comprised of parallel drivers 6B, pull up resistor R69, 

emitter-follower 07, and £lyback diode CR5. When the decoder gate outputs a low 

(code 00 not detected), the drivers produce a high output, 07 is cut off and phase A 

is not energized. When the 5B gate outputs a high (code 00 detected), the drivers 

produce a low output turning on 07, and phase A is energized. When 07 turns off, 

diode CR5 restricts the emitter of 07 from going more positive than +Z4 volts. 

Each driver circuit is identical and operates in the same way to energize the 

corresponding phase of the stepper motor. Also shown is the circuitry for the 

FDD 100-8C. Operation is similar using non-inverting drivers 8E and 9E, and 

NPN transistors 05, 09 and OIZ. 
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Ste pee r Mota r Powe r - On One - Shot 

Power-on one-shot 2A is retriggerable, and times out after 28 milliseconds (see 

Figure 3-19). At each STEP pulse the one-shot fires, the decode gates are enabled 

and, for 28 milliseconds, drive power is applied to the stepper rnotor. 

Enable gate 4B OR's the output of 2A and Headload Enable gate 4D (Figure 3-15), 

and provides a low output when the one -shot is not timing or when the read/write 

head is not loaded. A s a re sult, when the one - shot is timing, or when the head is 

loaded, the decode gates are enabled and power is applied to the stepper n1.otor. 

Stepper Motor 

The stepper motor shaft changes 15 degrees of angular position with each STEP 

pulse. Three windings are provided with the center-taps connected to +24 volts 

drive power. The three windings are energized sequentially, producing a stepped 

forward or reverse action. The bidirectional shaft rotation is dependent on the 

sequence in which the windings are pulsed; to step the rnator either clockwise 

(forward) or counterclockwise (reverse). A lead screw connected to the ulotor 

shaft causes the read/write head to be precisely positioned over one of 77 tracks 

on the disk. Track 00 is used to establish the starting point. 

READ/WRITE LOGIC 

The read/write logic converts digitally encoded serial data from the controller to 

analog flux patterns that are magnetically recorded (w ritten) on the sui' face of a 

rotating floppy disk. The recorded data is sensed and decoded during a read opera­

tion and restored to digital read data for the controller. A cornman read/write 

head is switched to either mode by a single enable/disable command. The read/ 

write logic performs two prime functions: 

• Write controlle r data on the dis k 

• Read recorded data for the controller 

Figure 3-22 shows the write initiate timing. 

A write operation is initiated by the disk controller by activating the WRITE, and 

VIRT DATA interface lines. The lines rernain active for the duration of the write 

operahon to enahle write data,. logic and tunnel erase logic. The write current 
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I 
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WRTDATA-(F-M-)------------------------~~ u u 
Figure 3-22. vVrite Initiate Timing 

developed records the data, and the erase logic contains the recorded track width 

to O. 013-inch. 

Write - Protect (Option) 

When the write-protect option is installed and the disk cartridge has a write-protect 

slot, the disk drive disregards any WRITE command and all write logic is disabled. 

When the slot is covered, normal read/write operations can be performed. The 

write -protect cartridge is used in conjunction with a light-sens ing LED/ 

phototr ans is to r c ir cu it. 

When a write - protect disk cartridge is used, the LED output is sensed, caus ing the 

phototrans istor to provide a low output to the negative input of comparator 7B (see 

Figure 3-23). 

The output of comparator 7B is high, providing an input to interface line driver lB, 

and inhibiting write gate 4D (see Figure 3-24). 

When the disk cartridge write-protect slot is covered, or a non-write-protect 

cartridge is used, the phototransistor is inactive, and the negative input to com­

parator 7B is high. The output produced is low, enabling write operations. 
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Figure 3-23. Write -Protect Logic 

Write Mode 

The read/write logic is switched to a Write ITlode by an active WRITE cOITlITland 

followed by encoded data on the WRT DATA interface line. 

Wr ite and Erase Gating 

When WRITE is active, line receiver 4D outputs a low to gate 4E. Enable gate 4D 

outputs a low active signal provided the head is loaded (HDLD) and the write­

protect option, if installed, does r.ot sense a write-protected disk cartridge. The 

output produced by gate 4E is high, enabling Write flip-flop 5E, the 6E drivers 

and enable gate 5D. Gate 5D produces a low output to disable the step enable inter­

face gate 4C. The high input to driver 6E switches the read/write select circuit 

to the write ITlode (see Figure 3-24). 

J3 

WRITE 

HDLD t------""'" 

WRT GATE 

STEP INHIBIT 
TO STEP ENABLE 
INTERFACE GATE 

WRITE PROTECT READ DISABLE TO READ/WRITE 
(INHIBIT) SELECT 

Figure 3-24. Write and Erase Gating Logic 
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Erase Logic 

Erase Logic is cOH1prised of one-shots 6D and 7D, flip-flop 5E, gates 4E and 5D, 

driver 6E, transistor Q4, resistors RIO thru R12 and R40 thru R43, and capacitors 

C3 and C4 (see Figure 3-25). 

The purpose of the auto erase features is to provide the necessary turn-on delay 

between active \VRITE and ERASE and the turn -off delay after WRITE goes 

inactive. 

+5V 

Rl0 

ERASE 

+5V 

R45 

F/F 
5E 
(3E) 

pVlJR-nN 
RESET 

+24V 

STEP INHIBIT 
~------------~'TOREAD 

LOGIC 

Figure 3-25. Erase Logic 

ERASE 

bJR41 

When WRITE goes active, \VRT goes high to trigger one-shot 6D for a 200-nlicro­

second tin1e-out. The one-shot output is inverted by gate 4E and the trailing edge 

clocks Erase flip-flop 5E on. 

When WRITE goes inactive, WRT goes low to trigger one-shot 7D for a 530-n1icro­

second tin1e -out. The one -shot output is inverted by gate 4E and its trailing edge 

clocks Erase flip-flop 5E to a false state, ren10ving erase fron1 the 5D gates. 
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When ERASE is inactive, driver 6E outputs a high to bias current source transistor 

Q4 of£. When ERASE is active, 6E outputs a low turning Q4 on. With Q4 on, 

+24 volts is developed across R40 and R41 caus ing erase current to flow through 

the tunnel erase coil of the read/write head. 

The current is turned on 200 microseconds after an active WRITE and remains on 

until 530 microseconds after WRITE goes inactive. The tunnel-erased data pattern 

is shown in Figure 3 - 26. 

DC Unsafe 

0.013 IN. 

-r- TUNNE L-ERASED ~"""""""'JUU.JLL 
1 DATA WRITTEN DATA 

Figure 3-26. Tunnel-Erase 
Data Patte rn 

The DC Unsafe logic comprises comparator 7B, transistors Q3, Qll, Q12, zener 

diode CRI3, resistors R8, R9, R55, R58 through R61, R81 through R84, and 

capacitor C58. The purpose of the DC Unsafe circuit is to monitor the +24-volt 

and +5 -volt levels and compare each level with a precise reference voltage. If the 

voltage parameters are exceeded, +24 volts is turned off to disable the wr ite and 

erase logic (see Figure 3-27): 

Write Current Control 

The wr ite current control logic is shown in Figure 3 -28. This circuit is used to 

control the flow of write current through the read/write head in response to the 

direction determined by the WRT DATA interface line. 

When the drive is not selected, write current flow is inhibited. When the drive is 

selected, interface line receiver 4E is enabled and gates WRT DATA to write flip­

flop 5E. If the WRITE command is active, the flip-flop is enabled and the output 

of Ql driver 6E is low. Current flows through CRl, CR2, R2, and R3 causing 
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R83 

+5V 

011 
(04) 

+24V 

R84 

012 
(03) 

+5V 

r 
R59 

+24V 

'T 
R55 

C56I l C57 

Y 
':"' t-24VS 

Figure 3-27. DC Unsafe Logic 

+24V 

current source transistor Ql to turn on. Q2 driver 6E outputs a high and current 

source transistor Q2 is turned of£. 

vVhen VvRITE becornes inactive and the flip-flop toggles to the opposite state, Q2 

driver 6E outputs low, and current flows through CRl, CR2, R6 and R7 causing 

current source transistor Q2 to turn on. Ql driver 6E outputs a high and transistor 

Ql is turned off. 

Transistors Ql and Q2 are used as write driver switches. When Ql is turned on, 

the voltage developed at the eITlitter causes peak write current to flow through R4, 

Ql, CR3 and through one-half of the coi.! '1 the read/write head. 

When 02 is turned on, peak write current flows through R4, Q2, CR4 and through 

the other one -half of the coil in the READ/WRlTE head. 

Low Write Current Control 

Lor driver 6E and resistor RI forITl a low write current circuit (see Figure 3-28). 

in the FDD IOO-8B. When LO! is inactive, the driver outputs a high and current 

does not flow through RI. In this state, the level of write current is deterITlined 
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J3 

16 

NOTE: LO I 
IS PIN 2 ON 
EARLY 
PRODUCTION 
AND IS 
GENERATED 
BY THE 
LOGIC ON 
FDD110-8C 

38 

LO I 

D 

WRT DATA 

C 

SELECT 

Q 

F/F 
5E 
(3E) 

Q 

WRT 
GATE 

R4 

+24VS 

J1 

~~--~~--~~----~+24VS 

Figure 3-28 .. Write Current Control Logic 

by R4. When the controller drives the LOI line active, the driver outputs a low, 

causing current to flow through RI, which substantially reduces write control for 

inside tracks 43 through 76. 

On the FDD 100-8C, the LOI term is not controlled by an interface signal. An 8-bit 

counter increments and decrements with the STEP pulses from the interface and 

provides a decode for tracks 43 through 76, the equivalent of LOI. Two 4-bit 

counters, 3A and 4A, are cascaded to provide a track counter. At Track 00 the 

counter is loaded with a value of Hex 6A. Each STEP pulse causes decrementing 

of the counte r when STE P IN is high or incrementing when it is low. When the 

counter decrements to hex 60, the output at 4A6 generates a low active LOI signal 

(see Figure 3-29). 

When WRITE is inactive, WRT gate gues low to the set and clear inputs of Write 

flip-flop 5E causing both outputs to go high. Accordingly, both transistor drivers 

provide high outputs and both Ql and Q2 are turned off to stop all current flow. 

Also, transistor bias driver 6E outputs a low which produces a voltage through RI 

and R4, ensuring that Ql and Q2 are biased off. Write data timing and write cur­

rent flow are shwon in Figure 3 - 30. 
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TRACKOO~------------------~l~--------~ 

ST EPIN 

WRT DATAl 
(FM) 

WRITE Q 

WRITE Q 

,--- A lD 
QA ""-

+5V ~ AAA B TTT 

R15 
4~C 

3A QB ---1K 
D QC ---~~ EN 

> ClK QD ""-

DN/UP 
RIC 

~ 
A A 

STEP - A lD EN 
QA 

B 4A 

QB 
C -

lOI 
D QC 

~ 
> ClK QD -
DN/UP 

Figure 3-29. Write Current Switching (FDD IOO-BC Only) 

--j I-- 200 ± 50 NS 

r'"i-------,'-----_ .... 
CURRENT FLOW 

+ I---__ ---I(VVV'\L ____ "'" 

WRITE Call 

1 .. 4.00"s ± 20 Ns.1 
I 

&......~---J(<-----' 

(l~,-___ ---, 

+ f-------.... 

ERASE Call ERASE Call 

WRITE F/F ON WRITE F/F OFF 

Figure 3 - 30. Wr ite Current TiITling 
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Read Mode 

The read logic recovers data recorded on the disk during a write operation. After 

a w rite operation a read operation is enabled when the WRITE cOITlITland becoITles 

inactive and the 530-ITlicrosecond erase delay becoITles inactive. The controller 

activates an initial read operation by issuing the following cOITlITlands; 

• SELECT - Addresses the disk drive 

• HDLD - Loads the read/write head 

• WRITE - Provides a high (inactive) enable signal 

Figure 3 - 31 shows the read initiate tiITling. 

Read/Write Select 

The read/write select logic circuit is shown in Figure 3-32. The source inputs to 

FET's Q5 and Q6 are connected to the coils of the read/write head. The output 

drains are connected to the inputs of preaITlplifier 7F. Wh~n the disk drive is 

operating in the Write ITlode, the output of WRT gate driver 6E is high. Both Q5 

DC POWER 

HOLD 

STEP 

WRITE 

RAW DATA 

~~----------------------------------------------~Z 2 

~----------------------------------------~l ~-----------

r-------------------------------~ ~~-----------

14 MS 
MIN 

25MSMIN --~ 

READ 

"'2 SECONDS IF AC AND DC POWER 
"'90 MS MIN APPLIED AT SAME TIME 

Figure 3-31. Read Initiate TiITling 
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BUFFER 
AMPLIFIER 

+24V 

l R13 
PREAMPLIFIER TP3 (TP15) 

+5V TP10 (TP21) 
J1 1"::.\ 

DIFF 
NETWORK 

CROSS­
OVER 
DET 
3F 

-. 

TIME 
DOMAIN 
FILTER 

-5V TP9 (TP20) 

WRT 
GATE 

ENABLE 

(TP3) TP11 

2B 
(8B) 

RAW DATA 

Figure 3-32. Read Logic, Simplified Diagram 

J3 

and Q6 are in the off state to isolate the read coil from the preamplifier. Read 

damping is determined by R14 and R15 in parallel with R76. 

Read Preamplifier and Filter 

Read preamplifier 7F is a high-gain linear amplifier used to increase the read data 

signal amplitude by a nominal gain of 100. The preamplifier outputs are used to 

drive a 3-pole linear-phase bandpass filter network (see Figure 3-33). 

Ri6 
~------~~--~-JVV~--~+5V 

READ 
DATA 

C91·:----_ 

f ,G 

-- -

FIL TER NETWORK 
-- - -- I TP3 (TP15) R20 

TP4 (TP14) R21 

- --- _---1 

Figure 3-33. Read Preamplifier and Filter Circuit 
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The filter has a -3 db bandwidth of 800 kilohertz. Resistors R20 through R23 

divide the output voltage to constrain the buffer amplifier within its linear range. 

Buffer Amplifier and Di£ferentiatiating Network 

Buffer amplifie r 5 F has a nominal gain of 10 and isolate s the read data filte r, from 

the differentiator network (see Figure 3-34). 

...--------e.....--'\J\A,--1 +5V 

C17 1 
STEP INHIBIT 

1 !,s 
FROM 
FILTER 

R24 

L C24 ___ T~~ __ .... 

+5V 
C27 

R30 

C26 TP10 (TP21 I 

CROSSOVER TP9 (TP20) TO TIME 
DETECTOR DOMAIN 
3F FILTER 
(5F) 

RAW DATA 

~----~~~~----~-5V 
-5V i-----+---4I~...J ~-+---+-i +5V 

C19 T~ __ C_20_I",:, 

R25 

Figure 3-34. Buffer Amplifier, Differentiating Network 
and Crossover Detector 

The differentiating network provides a 90-degree delay to convert the incoming 

read data signal peaks to distorted zero crossings for the crossover detector (see 

Figure 3-35). Capacitor C25 and inductor L3 form a parallel circuit, resonant at 

750 kilohertz. Differentiator damping is by resistor R26 and R27 in parallel with 

R28 and R29. 

Figure 3- 35. Read Data Waveforms 
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Crossover Detector 

Crossover detector 3F is The 

comparator is driven by the analog output of the differentiator and provides a 

RAW DATA pulse for each zero crossing. The one-shot outputs a nominal 

1000-nanosecond pulse determined by R30, C26 and C27 (see Figure 3-33). 

Time Doma in Filte r 

The purpose of the time domain filter is to disregard false zero crossings in the 

RAW DATA, caused by the high resolution head-to-disk interface. 

Two inputs are received from the crossover detector. The zero crossing input to 

flip-flop 3E is fron1. the comparator, and the clock input is from the one -shot. The 

trailing edge of the one-shot clocks the input flip-flop to the state dictated by the 

comparator and is delayed 1, 000 nanoseconds. Gating flip-flop 3E, and 2E gates, 

resistors R32, R33, and capacitors C28, C29 form a bidirectional one-shot, the 

output of which is a positive pulse for each transition produced by the input flip­

flop. The positive edge of each output pulse triggers one-shot IE to output a 

200-nanosecond pulse for interface driver 2B and the Data Separator option (if 

installed for single -dens ity recording). The time domain filter logic is shown in 

Figure 3 - 36. 

TP10 
(TP21 ) 

DATA 

CLOCK 

+5V 

R3J 
C28 

.-' 

F/F F/F 
3E 3E 
(5E) (5E) 

-= 

rc29 

Figure 3-36. Time Domain Filter Logic 
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FM Data Separator (Option) 

The FM Data Separator option is usable only when the disk drive is used for single­

density recording. Frequency modulated (FM) encoding is defined as being a pulse 

train wherein a clock pulse occurs every 4 microseconds, a binary one data bit 

pulse occurs midway between clock pulses and no pulse occurs if the data bit is a 

binary zero. The logic is shown in Figure 3-37. 

Figure 3-37. FM Data Separator (Option) Logic 

The purpose of the data separator is to separate the RAW DATA pulse train of clock 

and data pulses into separate clock and data pulses. 

When enabled by SE LEC T, input gate 2 F inve rts the puIs e tra in from the time 

domain filter. The second gate reinverts the pulse train, providing low trigger 

inputs to one-shot IF, and the enable inputs to the 2F interface line drivers. The 

trailing edge of each pulse triggers the one -shot to time for 2.7 microseconds. 

Therefore, since the time between a clock pulse and a data "1" pulse is 2 micro­

seconds, the pulse that triggers the one-shot is output as the SEP CLK pulse and 

the next pulse is the SEP DA TA pulse. Potentiometer R37 is provided to vary the 

time delay. Figure 3-38 shows the data separator output timing. The recommended 

setting for the one-shot delay is 2.7 to 2.8 microseconds. However, the user may 

want to vary the adjustlllent due to inherent delays of the particular controller used. 
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o o 

Ie 10 Ie 

I I I 

SEP DATA 
--tj I 0 

----J ~ 200 ± 50 NS 

U o 

SEP elK 

----J ~ 200 ± 50 NS 

Figure 3-38. FM Data Separator Output Timing 

Terminating Resistor Network 

Terminating resistor network 3D (Figure 3-39), is a dual-inline Ie package 

containing a terITlinating resistor network for all input interface lines. For each 

input line there is a 220-ohm resistor to 

+5 volts, and a 330-ohm resistor to ground. 

When the dis k drives are rad ially connected 

to the controller, all drives must have the 

term.inator Ie installed. When the drives 

are connected in daisy-chain fashion, only 

the last drive must have the terminator Ie 
installed. 

-5 Volt Regulator (Option) 

The disk drive logic operates from -5.0 

+5V 

220 

r5
0NTROLLER 

_ DISK 
~ DRIVE 

V ~~l r--L4 330 

....-

Figure 3-39. Terminating 
Res istor Network 

±50/0, supplied from the host controller. If this voltage is not available, the Nega­

tive Voltage Regulator option must be installed (See Figure 3-40) 

When this option is installed the controller can supply an unregulated input from 

-7 volts to -16 volts. Regulator 010 provides a -5 volts output, regulated to 

± 5 percento 
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Figure 3-40. -5 Volt Regulator (Option) Diagram 
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SECTION 4 

INSTALLATION 

This section provides inforITlation necessary to prepare the disk drive for 

operational readiness. PreliITlinary inspection, ITlechanical checks and cable 

fabrication and verification checks are ITlade to ensure operational integrity. 

The disk drive ITlay be configured and shipped in one of ITlany ways, depending on 

custOITler requireITlents. InforITlation for the installation of additional options and 

ITlulti-drive connecting configurations, are included in this section. 

INSPECTION 

The disk drive lS packaged in a heavy duty container, des igned to ensure adequate 

protection during shipping and handling. When the disk drive is installed, store 

the container and all packing rnaterial for possible future use. 

IITlrnediately upon receipt, inspect the container for any signs of possible daITlage. 

If the container is daITlaged, there is a possibility that the disk drive ITlay also be 

daITlaged. Notify both the carrier and the ITlanufacturer after inspecting the 

contents. 

UNPACKING 

A cOITlplete inspection of the disk drive is necessary to ensure equipITlent accepta­

bility. Unpack the disk drive as follows: 

a. ReITlove all packing ITlaterial around disk drive. 

b. ReITlove disk drive carefully froITl container and place on bench surface. 
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c. Remove all wrapping and internal shipping restraints. 

d. Check all items against shipping list. Report all discrepancies to 
manufacturer. 

e. Check all iten1.s for damage. Report all discrepancies to carrier and 
manufacturer. If no damage or shipping dis crepancies are evident, 
continue to Mechanical Checks. Otherwise, hold disk drive for return 
to manufacturer. 

MECHANICAL CHECKS 

The disk drive is designed for ease of operation. Most mechanical checks can be 

made, without having power applied, as follows (see Figure 4-1): 

a. Place disk drive on clean bench surface with printed circuit board (PCB) 
on side and front panel facing checker. 

b. Manually rotate spindle pulley. Observe that spindle rotates freely and 
drive belt rides smooth and evenly. 

c. Press front panel release button. Observe that carrier n1.echanism 
opens to insert flexible disk .cartridge, and that centering cone is 
released from spindle hub. 

d. Insert disk cartridge fully. Observe that spring-loaded latch is engaged 
and that disk cartridge is seated properly over drive mechanism. 

e. Close front panel to fully latched pos ition. Observe that center ing cone 
and spindle g ras p flexible dis k firmly. 

£. Rotate spindle drive mechanism. Observe smooth rotation of flexible 
disk. 

CONNECTING CABLES 

Thd disk drive is connected to the host controller by three connecting cables, the 

lengths of which are determined at the installation site. The ac and dc cables are 

independent cables requiring direct connection to each disk drive, regardless of 

connecting configuration. However, the inte rface signal cable is connected accord­

ing to the various connecting configurations, and should not exceed 25 feet in length. 

The cables are connected directly to disk drive connectors as shown in Figure 4-1, 

and are identified as follows: 

• J3, Interface Signals (Input Commands and Write Data, Output Status and 
Read Data) 
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Figure 4-1. Principal Parts Location 

8 J4, DC Power (Electronics and Stepper Motor) 

• J5, AC Power (Spindle Drive Motor) 

(TOP VIEW) 

STEPPER MOTOR 

SPINDLE DRIVE MOTOR 

ft 
: 

I 
Ll 

Fabricate all cables using recommended r_~onnecting jacks, plugs and pins. All 

input and output lines to the interface connLctor J3 (signal), should be cabled using 

one of the two following methods: 

• Twisted pair (AWG 26 or larger) with at least one twist per inch, for each 
signal. One wire connected to assigned signal pin on P3, and the other 
wire connected to signal ground at both ends. Cable length should not 
exceed 25 feet. 

• 50-conductor flat ribbon cable. Connect alternate signal and ground wire 
using recommended material. Maximum ribbon cable length is 10 feet. 
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Using a voltohrruueter (set to measure continuity), verify that all cables have been 

fabricated correctly by the following checks on each connector: 

a. Check each pin with all other pins on same connector to ensure pin-to­
pin short does not exist. 

b. Verify cable has no broken lines by checking each pin with corresponding 
pin on opposite end of cable. 

c. Adjust voltohmmete r to measure ac line voltage; apply ac powe rand 
check disconnected ac connector pins (P5) for correct input voltage. 
Remove ac power when check complete. 

d. Adjust voltohmmeter to rneasure dc voltage; apply dc power and check 
disconnected dc connector pins (P4) for correct input voltages. Remove 
dc power when check complete. 

AC Power Cable 

AC power is connected to the disk drive through connector J5 (AC). The input pin 

assignments and optional voltage/frequency requirernents are listed in Table 4-1. 

Table 4-1. AC Power Requirernents 

Pin No. 
60 Hertz 50 Hertz 

(P5) l20V 220V 120V 220V 

1 108-132 VAC 198-242 VAC 108-132 VAC 198-242 VAC 

2 Frame Gnd Frame Gnd Frame Gnd Frarne Gnd 

3 AC Ret AC Ret AC Ret A C Ret 

I MAX 
0.5 Amps O. 4 Arnps 0.6 Amps 0.4 Amps 

Frequency 
±0.5 Hertz ±0.5 Hertz 

Tolerance 
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I 
I 

I 

AC power input connector J5 is mounted inside the frame, next to the drive motor 

capacitor (see Figure 4-1). The 3-pin connector is AMP PiN 1-480305-0 using 

pin PiN 60620-1. Recommended mating connector 

P5, is AMP PiN 1-480303-0 or 1-480304-0, both 

using pin PiN 60619-1. Figure 4-2 shows connector 

J5 as seen from the rear of the drive. 

DC Power Cable 

DC power is connected to the disk drive through 

twisted-pair at connector J4 (DC). The input pin 

assignments and voltage requirements are listed 

in Table 4-2. 

0) 

CD 

CD 
::.::t~~~ ............................... 

Figure 4-2. AC 
Connector J5 

Table 4-2. DC Power Requirements 

.L in l~O. IVl ax in-lUIYl 

(P4) Dc Voltage Tolerance Current Ripple (p-p) 

1 +24 VDC I ±l. 2 VDC 1.6A Max. 100 mv 

- - ~~ ~ 

t. +t.4 V Ket 
I I 

3 -5V Ret 

-5 VDC +0.25 VDC D. D8A Max. 50 mv 
4 

I 

-7 to -16 VDC (0 ptional 
with -5V regulator NA O. lOA Max. NA 
installed) 

5 +5 VDC ±O. 25 VDC 1.0A Max. 50 mv 

6 +5V Ret - - -
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DC powe r input conne cto r J 4 is ITlounted on the noncoITlponent s ide of the PC B, 

just below the drive ITlotor capacitor and the stepper ITlotor (see Figure 4-1). The 

6-pin connector is AMP PiN Mate-N-Lock PiN 

1-380999-0 and is soldered directly to the PCB. 

RecoITlITlended ITlating connector P4, is AMP 

PiN 1-480270-0 using F/N 60619-1. Figure 4-3 

shows connector J4, as seen froITl the rear of 

the disk drive. 

Interface Signal Cable 

All controller cOITlITlands, read/write data, and 

disk drive status signals are transferred through 

000 

000 
::::.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.:.:::: 

Figure 4-3, DC 
Connector J4 

connector J3. Connections are ITlade between the controller and the disk drive in 

either radial or daisy-chain fashion, depending on the installed configuration 

required. 

Connector J3 is a 50-pin PCB edge-card connector, located at the rear of the disk 

drive (see Figure 4-1). The pins are nUITlbered I through 50, with all even­

nUITlbe red pins on the cOITlponent s ide. A key slot is provided between pins 4 and 

6 for connector keying. RecoITlITlended ITlating connectors for J3, are listed in 

Table 4- 3. 

Table 4-3. RecoITlITlended J3 Mating Connectors 

Cable Type Manufacturer Connector PiN Contact PiN 

Twisted Pair #26 AMP 1-583717-1 583616-5 (CriITlp) 
(criITlp or solder) 583854 - 3 (Solde r) 

Twisted Pair #26 VIKING 3VH25/IJN-5 NA 
(solder terITlinal) 

Flat Cable 3M 3415-0001 NA 
(Scotchflex) AMP 88083-1 NA 

All connections to and froITl the read/write and control logic printed circuit board 

are shown in Figure 4-4. 
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Figure 4-4 is provided as an interconnection diagram and shows that, except for 

AC power connector J5, all connections are made directly to or from the PCB. 

Connector Jl and J2 are for internal disk drive use. 

INTERFACE SIGNAL DESCRIPTIONS 

All interface signal levels are low active (0 volt), inverted by the disk drive line 

receivers or line drivers, and all input signals are terminated according to the 

system configuration used; radial or daisy chain. 

Logic Levels and Termination 

Interface signals to and from connector J3 have the logic levels represented by 

Figure 3 -7 and all signal inputs are te rminated as shown in Figure 3 - 38. 

Input Signals 

Input signals from. the controller to the disk drive are listed and defined in 

Table 4-4. Logic 1 is low (active) and Logic 0 is high (see Figure 3 -7). 

Output Signals 

Output signals from. the disk drive to the controller are listed and defined in 

Table 4-5. Logic 1 is low (active) and logic 0 is high (see Figure 3-7). 

INTERFACE TIMING 

The tim.ing for interface input/output signals is shown in Figure 3-6. 

Disk drive operations begin when the disk cartridge is inserted and the access 

door is closed. The floppy disk begins rotating and, during the "ready" delay, 

the unit is selected by the controller to check the ready status. 

At com.pletion of the ready delay, READY becom.es active to the controller and the 

controller m.akes HDLD active in return. After a 25-m.illisecond head load time 

the unit is in the Read m.ode and the read data is present on the RAW DA TA line. 
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Table 4-4. Interface Input Signals 

Signal Definition 

SELECT 0 
through 

SELECT 3 

HDLD 

STEP 

In the basic configuration one select line is assigned to each 
drive. Logic I (low) selects the corresponding drive and all 
interface logic is enabled. When the line is at logic 0 (high) all 
inputs are disabled except SELECT lines and all outputs except 
READY are disabled (see Figure 3-9). 

When the binary select option is installed, an active (low) 
SELECT 0 enables unit selection. SELECT I, SELECT 2 and 
bE LEe'!' 3 contain a 3 - bit binary code to select the unit (see 
Table 3 -1). 

The activity indicator is turned on and the door lock option (if 
installed on a low profile drive) is activated if the activity indi­
cator option is monitoring SELECT. 

Logic I (low) ene rgizes the head load solenoid. The energized 
head load solenoid releases the head load arm to bring the media 
into contact with the read/write head (see Figure 3-15). 

I 
A delay of 25 milliseconds is required after the HDLD command, 
before data can be read 0 r written. 

To enable HDLD the unit must be selected. An active HDLD is 
not required if the selected HDLD option is installed. 

The activitv indicator is turned on and the door lock ootion (if 

I install~d o~ a low profile drive) is activated if the acttvity ~dica­
tor option is monitoring HDLD. 

The trailing edge of each logic 1 (low) STEP pulse causes the 
read/write head to move one track distance (see Figure 3-19). 

Each pulse must remain active for at least 10 microseconds and 
the time between pulses must be at least 6 milliseconds and not 
more than 8 milliseconds for a multiple track movement (see 
Figure 3 -20). 

The following conditions must be met to allow read/write head 
movement: 

1. Write operation inhibited 

2. Unit selected or radial step option installed 

3. HDLD active 
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Table 4 -4. Interface Input Signals (Continued) 

Signal Definit ion 

STEP IN 

WRITE 

"\VRT DA TA 

Logic 1 level (low) causes the read/write head to lllove forward 
(in toward track 76) and logic 0 level (high) causes the read/ 
write head to lllove in reverse (out toward track 00) (see Fig­
ure 3-19). 

The signallllust not change state less than 1 lllicrosecond before 
. the trailing edge of the STEP pulse (see Figure 3-20). 

To enable STEP IN the unit lllUSt be selected or the radial step 
option lllUSt be installed. 

Logic 1 level (low) disables both the read logic and read/write 
head lllovelllent and causes write current to be turned on in the 
read/write head (see Figures 3-24 and 3-28). 

WRITE should be active 1 bit tillle before the first WRT DATA 
pulse and relllain active 2 bit tillles after the last WRT DATA 
pulse (see Figure 3 -22). 

Erase current is turned on 200 lllicroseconds after vVRITE 
becollles active (low) and is turned off 530 lllicroseconds after 
WRITE becollles inactive (high) (see Figure 3-25). 

The following conditions lllUSt be lllet to enable WRlTE: 

1. Unit selected 

2. HDLD active 

3. If the write protect option is installed, a write-protected 
disk cartridge (open slot) lllUSt not be loaded. 

Transitions of the WRT DATA pulse frolll high to low and low to 
high change the polarity of the write current flow through the 
read/write head (see Figure 3-28). 

Low relllains low for 150 to 250 nanoseconds to establish nOlllinal 
data and clock pulse durations (see Figure 3-29). 

L To enable WRT DATA the unit lllUSt be selected. 
-L---______ -----J 
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Table 4-4. Interface Input Signals (Continued) 

Signal Definition 

LOI 

IN USE 
(Option) 

Low Input causes reduced write current on ins ide tracks to 
compensate for higher bit packing density on inner tracks (see 
Figure 3-28). 

LO I should be active (low) for tracks 44 through 76. 

This optional input can be used to turn on the activity indicator 
and activate the door lock option (if installed on a low profile 
drive) if the activity indicator option is monitoring IN USE. 

Table 4- 5. Inte rface Output Signals 

Signal Defin ition 

READY 

WRT PROTECT 
(Option) 

TRACK 00 

INDEX 

Active status (low) indicates AC and DC power applled and 
the floppy disk is rotating at 62.5 percent of speed (see 
Figure 3-14). 

If a floppy disk is already loaded, READY will go low 
norninallv 2 seconds after the aoolication of AC and DC 

j L L 

power (see Figure 3-6). 

This line used only if write protect option installed. Active 
status (low) ind lcates wr ite -prate cted dis k (s ee Figure 1 -2) 
cartridge in use and all write logic is disabled. Output 
available only \"£/hen unit is selected (see Figure 3-23). 

Active status (low) indicates that the read/write head is 
positioned at track 00. Output available only when unit is 
selected (see Figures 3-16 and 3-17). 

Low active 1. 7 millisecond pulse (see Figure 3 -11) occurs 
once pe r disk revolution (see Figure 3 -10). 

If the hard sector option is installed (see Figure 3-12) the 
pulse duration is reduced to 0.4 milliseconds nominal (see 
Figure 3-13). 

The index pulse timing is used to synchronize controller data 
format transfers. 
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Table 4-5. Interface Input Signals (Continued) 

Signal Definition 

SECTOR 
(Option) 

RAW DATA 

FM SEP DATA 
FM SEP CLK 
(Option) 

This line used only if the hard sector option is installed (see 
Figure 3-12). Low active O. 4-ITlillisecond pulses occur 
5.2 ITlilliseconds apart indicating the start of each of the 
32 sectors ITlarked by the 32 sector holes in the soft sectored 
floppy disk cartridge (see Figure 1-2). 

If the 16/8 sector option is installed, a low level pulse occurs 
at every other sector hole (16 sector) or at every fourth 
sector hole (8 sector) (see Figure 3-13). 

A low active pulse is produced for each flux reversal read 
froITl the disk (see Figure 3-31). 

This pulse train is restored data transferred to the con­
troller. Each pulse width is 200 nanoseconds duration (see 
Figure 3-37). 

These lines are used only if the FM data separator option is 
installed. (See Figure 3-36). 

A low active 200-nanosecond pulse (FM SEP DATA) is pro­
duced for each data transition in the RAW DATA pulse train 
(see Figure 3 - 37). 

A low active 200-nanosecond pulse (FM SEP CLK) is pro­
duced for each clock trans ition in the RAW DATA pulse train 
(see Figure 3-37). 

The controller issues one or ITlore STEP pulses, causing the read/write head to 

be ITloved one or ITlore tracks froITl its initial position. During the 14 ITlilliseconds 

after the second STEP pulse, the head has settled on the track and WRITE is ITlade 

active, placing the disk drive in the Write ITlode. 

After a ITlaxiITluITl delay of 1 bit tiITle (4 ITlicroseconds for single-density, 2 ITlicro­

seconds for double-density), write data is accepted on the WRT DATA line and 

written on the disk. ApproxiITlately 200 ITlicroseconds after WRITE goes active, 

ERASE is ITlade active. 
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After the last write bit has been transferred to the disk drive, ,,\TRITE becomes 

inactive 2 bit t irrles late r; E ~L\SE is made inactive 530 ITlicro second s afte r the 

trailing edge of '\TRITE. 

A 50-ITlicrosecond read stabilization delay is required following a write operation, 

before valid read operations can be perforITled. 

SYSTEM CONFIGURA TIONS 

The disk drive can be used in single-drive applications or can be connected ln a 

ITlulti-drive configuration for greater storage capabilities. 

Single -Drive Configuration 

When a single disk drive is to be used 

with the host controller, all cables are 

connected directly to the disk drive (see 

Figure 4-5). It is the simplest forITl of 

rad ial configuration. The unit can be 

selected to accept cOITlITlands and respond 

\vith status signals. Selected head 

load or radial options ITlay be installed. 

AC ... .... 
DC ... .... 

CONTROLLER 
DISK 
DRIVE 

.....-IlL SIGNAL --.. 
~ .... 

Figure 4- 5. Single -Dr i ve 
Configuration 

In this application, all input signal lines are terminated by an integrated circuit 

containing the terITlinating networks, which are located on the printed circuit board. 

Rad ial Select 

When ITlult-drive applications are required, one ITlethod used is the radial select 

(Figure 4-6). The purpose of this type operation is to allow the disk drive to 

accept COITlITlands and send status signals, without having been selected. All radial 

options can be installed. Signal input lines are terITlinated in each disk drive. 

Daisy-Chained Radi~l SelE!~ 

The radial select configuration ITlay be daisy-chained to allow a ITlulti-drive system 

both select and non-select operations. This configuration is shown in Figure 4-7. 

Undedicated lines under select control are daisy -chained. All undedicated signal 

lines are terITlinated in the last disk drive. 
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DISK DRIVE 0 

* 

~~ ~l ~l 

AC DC SIGNAL 

~, 

... SIGNAL --.... AC ..... 
* ... ... ... 

DC .. ... 
DISK DRIVE 3 CONTROLLER DISK DRIVE 1 

... DC ... 

... AC .... SIGNAL .... 
...... .... .... * 

~~ 

SIGNAL. DC AC 

... U 

* 
* ALL SIGNAL INPUT 

DISK DRIVE 2 
LINES TERMINATED 
IN EACH DISK DR IVE. 
ALL LINES ARE 
DEDICATED 

Figure 4 -6. Rad ial Sele ct Configu r at ion 

It is possible to install any two of the following radial options with four disk drives: 

STEP, STEP IN, HDLD, READY, INDEX or SECTOR -

With two disk drives, all radial options can be installed. 

Binary Select 

The binary select configuration multiplexes the select lines to allow up to eight 

disk drives to be individually selected by a binary code. This configuration is 

shown in Figure 4-8. All signal lines are daisy-chained. All signal input lines 

are terminated in the last disk drive. 
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DISK DRIVE 0 

~~ ~~ ~~ ~l 

AC DC SIGI'JAL 

~, ~, 

..... SIGNAL ... AC ... 
..... ... -...-

-- DC .... ~ -...-
DISK DRIVE 3 CONTROLLER DISK DRIVE 1 ... 

-- DC -.. 
...... 
.... AC ..... SIGNAL .... 

...... ..... ... 
" 

t DAISY CHAINED 
" ALL UNDEDICATED SIGNAL LINES 

SIGNAL !NPUT L!!'JES SIGNAL~ DC~ ~ AC TERMINATED IN LAST 
DISK DRIVE 

~~ 

_ ._. ....... ~.\Ir- _ 

UI::>KuKIVCL 

Figure 4-7. Daisy-Chained Radial Select 
Configuration 

To select one of eight disk drives when using only four select lines the following 

s cherne is us ed (refe r to Ta ble 3 -1): 

SELECT 0 = Decoder Enable 

SELECT 1 

SELECT 2 

SELECT 3 

Binary coded from 0 through 7 to produce 
only one select signal 
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AC 

CONTROLLER 
DC 
~ 

~ 
DISK DRIVE 0 ... .... 

~ 
DISK DRIVE 1 .... ... 

"-+ 
DISK DR IVE 2 .... ... 

~ 
DISK DRIVE 3 ... 

JII"'" 

~ 
DISK DRIVE 4 ... 

JII"'" 

~ 
DISK DRIVE 5 --... ... 

~ 
DISK DRIVE 6 ... ... 

---+ 
DISK DRIVE 7 

.... .... 

.... .... 

SIGNAL 

.... .... 

.... ..... 

.... .... 

... ..... 

.... ..... 

... ..... 

... ..... 

.... ..... 

. 
* 

I 
I 

A LL SIGNAL INPUT 
NES TERMINATED 

N LAST DISK DRIVE 
LI 
I 

Figure 4-8. Binary Select Configuration 
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INTERFACE/INTERL"JAL OPTIONS INSTALLA TION 

The disk drive may be supplied with or without any options installed. 

All options except door lock (low profile only) can be installed at a later date. All 

etched circuitry is predesigned into the PCB and low-cost option kits (components) 

are available. 

The following paragraphs provide procedural information necessary to install the 

options. Figure 4-9 and 4-10 show the PCB outline and the unique manner by which 

an option can be installed. Refer to this illustration for the location of each option. 

Note 

If alternate I/O lines are assigned as an option, the 

resultant configuration should be checked for prope r 

terminator resistors. 

Rad ial Sele ct (See Figu re 3 - 9) 

In the rad ial select configuration, a ded icated SE LECT line is provided fo reach 

disk drive. The assigned SELECT line must be connected across the etch pads for 

connection to the inte rface. 

Early production units were supplied with a trace connecting the 0 pads (disk 

drive 0). Later production units are supplied with a jumper assembly installed 

across the 0 pads. For disk drives 1, 2 or 3; 

Early Production 

a. Cut the trace between the RADIAL SEL 0 pads. 

b. Install a wire jumper between the desired pads 1, 2 or 3. Typical 
connection shows drive number 2. 

Later Production 

a. Remove jumper assembly from 0 pads. 

b. Install jumper assembly on 1, 2 or 3 pads. 
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(J2 REF) 

H R U S ACT. HARD SECTOFi-l 
•••• LED - R64 -- OPT I 

•••• OPT C38 I 
8C • ------1 I 
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Figure 4-9. Interface/Internal Options (FDD IOO-8B) 
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(J7 REF) 
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Figure 4-10. 
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Interface/Internal Options (FDD 100 - Be) 
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Binary Select (See Figure 3-9 and Table 3-1) 

This option allows the select function to be multiplexed to a maximum of eight 

drives. 

Early Production o 4 2 6 1 5 3 7 

ClDDfJ 
DDDB 

DODD 
DODD To install the Binary Select option: 

a. Install components in the binary 
select option kit. '--_____ .~I 2C 

BINARY SEL. OPT 

b. Cut trace or remove wire jumper 
across RADIAL SEL terminals. 

c. Install wire jumper between 
BINARY SEL OPT pads of assigned 
disk drive number. Typical con­
nection shows drive number 6. 

Later Production: 

a. Install components in the binary select option kit. 

RADIAL SEL 

b. Remove jumper assembly from RADIAL SEL terminals. 

c. Install jumper assembly on BINARY SEL terminals assigning desired 
address. 

Radial Step (See Figure 3-19) 

This option allows STEP and STEP IN commands to be accepted to position the 

read/write head without the drive be ing selected. 

Note 

This option can not be installed if the STEP I/O line 

is daisy-chained to two or more disk drives. 

To install this option: 

a. Cut trace or remove wire jumper 
between vertical RAD STEP OPT 
pads. 

b. Install a wire jumpe r between the horizontal pads. 
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If rt!.ore tha.n cnc drive is ccnfigurecl i.n the sy-stenl., only- one orlve nla.y usc J:J, 

interface connector, pin 3i~ for its STEP line and each other dri',,7c rllust be assigned 

one of the spa re 1,/0 lines as follows: 

a 

b. 

Cut trace 0 r renl0ve wire jurnpe r 
between the ve rt ical 36 pads. 

Install a wire jurnpe r bebNeen the 
uppe r 36 pad and one of the spare 
1//0 1 ine pads 

~ I TO SPARE II 1.'0 LINE 
36 PAD 

'With the radial step option installed, the STEP IN line(s) ITlay be daisy-chained or 

dedicated. 1£ daisy-chained, the direction of rnovement of the R/\V head in all 

drives is determined at the sarne tin1e. To deterlTIine this for each ind ividual drive, 

only one drive lTIay use J3, interface connector, pin 34 for its STEP IN line and 

other drives 11lUSt be assigned one of the spare I/O lines as follows: 

a. 

b. 

Cut trace 0 r remove wire jun1.pe 1 

between the vertical 34 pads. 

Install a wire jUDlpe r between the 
uppe r 34 pad and one of the spare 
II 0 1 ine pad s . 

Rad ial Ready (See Figure 3 -14) 

!\. 
I TO SPARE II I/O LINE 

PAD 
34 

This option allows the ready status of the drive to be sent to the host controller 

without the drive being selected. 

Note 

Th is a ption can not be installed if the READ Y 1/0 

line is daisy-chained to two or more disk drives. 

To install this option: 

2. 

b. 

Cut trace or remove wire jumper 
between RAD RDY OPT pads .. 
(Horizontal pad s on FDD lOa - 8E 
and vertical pads on 100-8C) 

Install a wire junlpe r between the 
ve rtical pads for the FDD 100 - BB. 
(Horizontal pads for lOa-Be) 
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If InOI'e tl1a,n one dI-ive is configured in the system, then only one dl·ive rna)?" llse I.J 

interface connector, pin 22 for its READY line and each other drive 11l.Ust be 

ass i g ned 0 ne 0 f th e spa r e 1/ 0 line s as fo 110 w s : 

a. 

b. 

Cut trace 0 I' relnove wire jUlnpe r 
between the vertical 22 pads. 

Install a wire jumpe r between the 
uppe r 22 pad and one of the spare I/O 
line pads. 

Radial Index/Sector (See Figures 3-12 and 3-14) 

~ .1. TO SPARE II I/O LINE 
22 PAD 

This option allows the INDEX and SECTOR pulses to be sent to the host controller 

whenever the unit is ready, without the drive being selected. 

Note 

This option cannot be installed if the INDEX and 

SECTOR I/O lines are daisy-chained to two or Dl0re 

disk drives. 

To install this option: 

a. Cut existing trace or relnove wire 
jUlnper between horizontal RAD IND 
SECT OPT pads on FDD 100-SB 
(Vertical pads for 100-SC) 

b. Install a wire jUlnpe r between the 
vertical pads. (Horizontal pads 
for FDD 100-SC) 

c:l-II 
RAO 
INO 
SECT 
OPT 

If lnore than one drive is configured in the systeD1, then only one drive 111ay use 

J3, interface connector, pin 20 for the INDEX line and pin 24 for the SECTOR 

line. Each other drive D1USt be assigned one of the spare I/O lines as follows: 

a. Cut traces or renlove wire jUlnpers 
between 20 and 24 pads. 

b. 

c. 

Install a wire jUD1pe I' between the 
uppe r 20 pad and one of the spare I/O 
1 ine pads. 

Install a wire jUlnpe r between the 
uppe r 24 pad and one of the spare I/O 
line pads. 
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Radial Head Load Option (See Figure 3-15) 

This option allows HDLD commands to be accepted to load the read/write head 

without the drive being selected. 

Note 

This option cannot be installed if the HDLD I/O line 

is daisy-chained to two or more disk drives. 

To install this option: 

a. Cut trace 0 r remove wire jumpe r 
between vertical RAD HDLD OPT 
pads for the FDD IOO-8D. (Horizontal 
for IOO-8C) 

b. Install a wire jumpe r between the 
horizontal pads. (Vertical for IOO-8C) 

! .. -0 
RAD 
HOLD 
OPT 

1£ ITlore than one drive is configured in the system, only one dr ive n1.ay use J3, 

interface connector, pin 18 for its HDLD line, and each other drive may be 

assigned one of the spare I/O lines as follows: 

a. 

b. 

Cut trace or remove 
wire jumpe r between 
ve rtical 18 pad s. 

Install a wire jurnpe r 
between the upper 
18 pad and one of the 
spare I/O line pads. 

Hard Sector (See Figure 3 -12) 

TO SPARE 
1/0 LINE 
PAD 

18 

SEL 
HOLD 

OPT D 

EARLY PRODUCTION 
& FDD 100-8C 

18 

SEL 
HOLD 
OPT 

n 
L.J 

LATE PRODUCTION 
FDD 100-88 

The Hard Sector option allows the use of a 32-sector floppy disk. The 32 holes in 

the disk are sensed by the index hole photosensing circuit and are used to synchro­

nize timing of write data assigned sectors of the disk. 
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To install the option: 

a. Install all conlponents in Hard Sector 
Option Kit. 

b. Cut existing trace or reITlove wire 
jUITlper between vertical HARD SECTOR 
OPT pads. (55 pads on FDD lOO-8C) 

c. Add wire jurnper between the horizontal 
I-lARD SECTOR OPT pads. (HS pads on 
FDD lOO-8C) 

d. Cut existing trace or rem.ove vnre 
jUITlper between pads O. 

e. Install wire jurnper between pads 32. 

Auto Head Load Option (See Figure 3-15) 

I' 

TP130 

! 
0- .. 

16 OR 8 
SECT OPT 

~~ 
DO 
DO 

a 32 16 8 

V.,rith the auto head load option installed, the read/write [lead is loaded as sonn as 

the drive is selected. If autornatic head 10 ading is des ired, install the option 

as follows: 

a. Cut trace or reITlove wire jumper between vertical SEL HDLD OPT 
pads. 

b. Add a wire jUITlper between the SEL HDLD OPT pads as shov/l1 on pre­
vious page. 

CAUTION 

If the selected head load option is installed when the 

radial head load option is installed, the read/write 

head will be loaded whenever DC power is available 

to the d rive. 
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16 or 8 Sector (See Figure 3-12) 

The 16 or 8 Sector option allows the 32 sector pulses detected in the hard sector 

floppy disk, to be used for dividing down to 16 sectors or 8 sectors. The Hard 

Sector option ITlust be previously installed. To install the Sector Select option: 

a. 

b. 

Cut existing trace 0 r reITlove wire 
jUITlper between HARD SECTOR OPT 
pads 32. 

Install wire jUITlper between either 
16 or 8 pads as desired. 

Activity Indicator Select (See Figure 3 -14) 

TP13 0 
OF 
DB 
o 32 

~~ 
16 8 

" 

In the basic configuration of the disk drive, the front panel activity indicator is 

turned on when the read/wr ite head is loaded. The purpose of the Activity Ind i­

cator Select option is to allow one of three additional uses for the indicator to 

indicate REi\DY, SELECT or IN USE. Only one of these can be used at a tiITle. 

If the factory installed door lock option is installed (low profile units only) the 

door lock will be activated by the saITle signal activating the activity indicator. 

Install the 0 ption as follows: 

a. Cut existing trace or reITlove wire 
between ACT LED OPT pads H 
(HDLD). 

b. Install a wire jUITlpe r acro s s de sired 
signal for activity indicator, as shown: 

1. R - READY 

2. U - IN USE 

3. S - SELECT 

Note (See Figure 4-4) 

H R U S 

~DfJ 0 
DOEJ 0 

FDD 100-88 

H S R U 

Q DOD 
0 DOD 

F DD 100-8e 

Early production when IN USE is used, connect additional 

jUITlpe r froITl pin 2 of conne cto r J 3 to the U pads. 

Later Production 

Connect to pin 16 of connector J3. 
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Negative Regulato r (See Figure 3 - 39) 

The disk drive logic operates froITl -5 volts ±5%. If this voltage is not available 

the negative regulator option can be installed and the drive will operate froITl an 

unregulated -7 to -16 volt input. 

To install this option: 

a. 

b. 

Install all cOITlponents in the negative 
regulator option kit. 

Cut trace 0 r reITlove wire jurnpe r 
between regulato r pads as shown. 

FM Data Separator (See Figure 3-36) 

! 
i 

This option is used to provide the controller with FM SEP DATA and FM SEP CLK 

signals froITl double -dens ity FM encod ing. 

To install this option: 

a. Install all cOITlponents in the FM Data Se pa rato r 0 ption kit. 

INSTALLATION 

The unit can be installed in anyone of ITlany positions, depending on operator access 

and ava ilable space: such as; 

• Vertical - with access door opening to left or right 

• Horizontal - with access door opening up 

• Upright - with access door opening towards front or rear. 

Mounting DiITlens ions 

The disk drive outline and ITlounting diITlensions are shown in Figure 1-6. 
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