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SECTION 1 
INTRODUCTION 

1.1 GENERAL 

This manual contains descriptive material and 
procedures useful in installation, operation, 
maintenance and repair of the BASF Mini Disk 
Drive Models BASF 6106 and BASF 6108. 

1.2 RELATED DOCUMENTATIDN 

Product- and Interface Specification 
BASF 6106/6108 80 307-046 

1.3 DESCRIPTION 

The models BASF 6106 and BASF 6108 are very compact 
random access data storage units, which utilize 
a 5.25" Flexy Disk as storage medium. The BASF 
6106 stores data on one side of the Flexy Disk, 
the BASF 6108 on both sides. 

The Flexy Disk is rotated at 300 RPM yielding 
a data transfer rate of 125~000 bits per second 
in single density. Up to 125 kbytes of raw data 
may be stored on a single recording surface in 
single density, and twice as much in double 
density. 

Data capacity on all 40 tracks varies from 
81.92 kbytes (BASF 6106, 16 sec tors at 128 bytes) 
to 368.64 kbytes, so increasing capacity more 
then four times by using the BASF 6108 with 
9 sectors of 512 bytes each. 

The mini disk drives are equipped with a DC
controlled spindle drive motor, thus no AC-Power 
is needed. Ceramic read/write heads with tunnel 
erase are used with-in the BASF 6106/6108 to ensure 
reliable data recording. 

The heads are positioned with a fourphase DC
stepper motor actuator, utilizing a spiral wheel 
which provides precise location of the read/write 
head or heads on the track. 

Applications for both types of mini disk drives 
comprise word processing and text editing systems, 
program storage for mini and micro computers, 
"i nte 11 i gent" desktop ca 1 cu 1 ators and the hobby 
micro computer market. 

FIGURE 1 - 1 MODEL BASF 6106/6108 MINI DISK DRIVE 
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1.4 SPECIFICATION SUMMARY 

A comprehensive list of principa1 specifications for model BASF 6106 and model BASF 6108 is provided 
in tab1e 1 - 1. 

PER F 0 R MAN C E S P E C I F I C A T ION S 

CAPACITY BASF 6106 (single sided) 

Unformatted Single Density 

per Disk 125 kilobytes 
per Surface 125 kilobytes 
per Track 3.125 kilobytes 

Formatted (16 Sectors/Track) 

per Disk 
per Surface 
per Track 
per Sec tor 

TRANSrER RATE 

LATENCY 

Maximum 
Average 

ACCESS TIME 

81.920 kbytes 
81.920 kbytes 
2.048 kbytes 
128 bytes 

125 kilobits/s 

200 ms 
100 ms 

Track to track positioning 12 ms 
Average 240 ms 
Settling Time max. 48 ms 
Head Load Time max. 35 ms 
Drive Motor Start Time max.650 ms 

Doub 1 eDens ity 

250 kilobytes 
250 kilobytes 
6.250 kilobytes 

163.840 kbytes 
163.840 kbytes 
4.096 kbytes 
256 bytes 

250 kilobits/s 

F U " C T ION A L S P E C I F I C A T ION S 

BASF 6108 (double sided) 

Single Density Doub 1 eDen 5 ity 

250 kilobytes 500 kilobytes 
125 kilobytes 250 kilobytes 

3.125 kilobytes 6.25 kilobytes 

163.840 kbytes 327.680 kbytes 
81.920 kbytes 163.840 kbytes 

2.048 kbytes 4.096 kbytes 
128 bytes 256 bytes 

125 kilobits/s 250 ki10bits/s 

BASF 6106 BASF 6108 

Single Density 

Rotationa1 Speed 300 RPM.:!:. 2,5 % 

Recording Density 3979 BPRAD 
( inside Track) (2768 BPI) 
Flux Densitv 7958 FTPRAD 

(5536 FCI) 
Track Density 48 TPI 
Track Radius 
Track 00 57,15 mm 
Track 39 36.5125 mm 
Encoding Method FM 
Media Requirements BASF F1exy Disk 

5.25"-1 

+) On Side 1, Side 0 see 6106 
Track radius 1 is 2. 1167 mm 
smaller then track radius O. 

Double Density Single Density Double Density 

300 RPM .:!:. 2,5 % 300 RPM .:!:. 2,5 % 300 RPM .:!:. 2,5 % 

7958 BPRAD 3979 BPRAD 7958 BPRAD 
(5536 SP!) (2768 BP!) (5536 BP!) 
7958 FTPRAD 7958 FTRAD 7958 FTPRAD 

(5536 FCI) (5536 FC!) (5536 Fe I) 
48 TPI 48 TPI 48 TPI 

+) +) 57,15 mm 55,03 mm +) 55.03 mm +) 
36.5125 mm 34.3958 mm 34.3958 mm 
MFM FM MFM 
BASF F1exy Disk BASF F1exy Disk BASF F1exy Disk 
5.25"-10 5.25"-2 5.25"-20 

lABLE 1 - 1 SPECIFICATION SUMMARY (continued) 
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P H Y S I C ALS P E C I F I C A T ION S 

Environmental limits 
Ambient temPerature on disk surface (operation) 
Relative humidity 
Maximum wet bulb 
DC-voltage requirements 

Power dissipation 

Mechanical dimensions: 
Width 
Height 
Depth 
Wei ght 

R E L lAB I L I T Y 

MTBF 
Unit life time 
MTTR 
Error rates: 
Soft read errors 
Hard read errors 
Seek errors 

S P E C I F I C A T ION S 

M E 0 lAS P E C I F I C A T ION S 

100 to 500C (500F to 1200F) 

20 % to 80 % 
290C (84 0F) 

+ 12 VDC + 5 % 

+ 5 VDC + 5 % 

0,7 A+) 

max. 100 mVpp ripple 

0,5 A 
max. 50 mVpp ripple 

+) motor starting current 
max. 0.65 A for max. 50 msec 
head load start current 
0.7 A for 50 msec 

10.0 Watts operating 
4.0 Watts stand by (motor off) 
7.5 Watts motor on and deselected 

146.1 mm (5.75 inch) 
53.5 mm (2.11 inch) 

19o.o mm (7.48 inch) 
1.4 kg 

10000 POH under typical usage+) 

5 years 
30 minutes 

1 per 108 bits read 
1 per 1011 bits read 
1 per 106 seeks 

+) Duty cycle of Spindle Drive Motor: ~% of POH 

Jacket 133.3 mm (5.25 inch) square 
Disk 130.2 mm (5.125 inch) diameter 
Center hole 28.57 mm (1.125 inch) diameter 

TABLE 1 - 1 SPECIFICATION SUMMARY 
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1.5 OPTIONS SUMMARY 

The following tables list the options of the 
ßASF 6106 and. ßASF 6108 Mini Disk Drives. 

1.5.1 FACTORY INSTALLED OPTION 

Option Function 

Door Lock Lacks the fant door under 
Solenoid control of the users soft-

ware. 

TAßLE 1 - 2 FACTORY INSTALLED OPTION 

1.5.2 JUMPER OPTIONS 

The following options are selectable by jumpers 
on the PCß. Refer to Table 3 - 10 for jumper 
option matrix. 

Option 

RADIAL 
SELECT 

AUTO SELECT 

HEAD LOAD 

IN USE 

Function 

Allows the connection of 
three mini disk drives to 
the hast system. Each drive 
has its own address (0,1,2) 
selectable by jumper. 

The interface is always 
enabled (drive is always 
selected). 
The SELECT-lines are not 
used. 

Loading of the head can be 
accomplished in three modes: 

• Selected Head Load 
(INT.SELECT- HEAD LOAD) 

• Auto Head Load 
(INT. SELECT) 

• Radial Head Load 
(HEAD LOAD) 

The head will be loaded only 
if the inserted mini disk 
rotates. 

Pin 34 of the interface is 
used as IN USE input signal 
and controls the door lock 
solenoid and the activity 
indicator. 
If this option is used the 
disk change option must be 
disabled. 

Option 

OOOR LOCK 
LATCH 

OISK CHANGE 

ODOR LOCK 

ACTI V ITY 
INOICATOR 
OPTIONS 

WRITE 
PROTECT 
OPTION 

STEPPER 
MOTOR 
SWITCHING 

Function 

Allows locking of the door 
withoui maintaining the 
IN USE signal activated by 
storing the state of the 
IN USE-signal into the IN USE
flipflop. Ta use this option 
the IN USE-option must be 
jumpered. 

Notifies the hast system 
that the mini disk has been 
changed. If this option is 
used, the IN USE-option must 
be disabled. 

Locking of the door can be 
accomplished as follows: 

1. by the IN USE-signal 
2. by the IN USE-FF 

(ODOR LOCK LATCH) 
3. if the drive is selected 

(1/0 ENA activ) 
4. if the head will be loaded 

(HOLOADENA activ) 
5. if 1. or 3. is true 
6. if l. or 2. or 3. is true 
7. if l. or 4. is true 

8. if 1. or 2. or 4. i s true 

The lighting of the activity 
LED is selectable by jumper 
to one of the following 
conditions: 

• the head is loaded and the 
drive is ready 

• the door is locked and the 
drive is ready 

Allows protection of the 
mini disk against overwrite 
if the write protect notch 
is closed (ECMA, Shugart). 

The stepper motor is switched 
on .nd off together with the 
drive motor if a jumper is in
serted. If the jumper is not 
inserted, the stepper motor 
will be enabled as lang as 
power is supplied. 

TAßLE 1 - 3 JUMPER SELECTAßLE OPTIONS 
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1.6 RECORDING MEDIA 

The BASF mini disk drives use a removable 
130 mm (5.25 inch) diameter flexible disk as 
storage media. Fig. 1-2 shows 'construction 
and dimensions of a typical 5.25" Flexy Disk. 
The recommended recording media is: 

formodel BASF 6106 mini disk drives: 
single dens ity: 
double density: 

5.25"-1 
5.25"-1 D 

for model BASF 6108 mini disk drives: 
single density: 
double density: 

5.25"-2 
5.25"-2 D 

The Flexy Disk is an oxide coated flexible 
disk enclosed in a protective plastic 
envelope. The protective envelope contains 
apertures for head contact, index detection, 
write protect detection and drive spindle 
loading. 
The write protect notch is used to protect 
the written data on the Flexy Disk (see 2.2.6 
Write Protect Detector). 
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1.7 RECORDING FORMATS 

The format of the data recorded on the diskette 
depends on the host system. There are two encoding 
schemes used: 

• FM (Frequency Modu 1 at i on) 
for single density 

• MFM (Modifieo Frequency Modulation) 
for double density. 

1.7.1 FM-ENCODING 

This scheme utilizes clocks to define bit cell 
times. The presence of a flux reversal between 
clock pulses i5 defined as a "one" bit. The 
absence of a flux revers al between clocks is 
defined as a "zero" bit. On the write data and 
read data interface lines between disk drive and 
host system every pulse represents a flux re
versal on the diskette. 

8 jJsec 
BITCELL 
~-I 

, i 

OATA I' I ' I ' 10 I ' I 0 I 0 I 0 I ' I 
I I I I I I 1 I 1 I 
I I l-j8jJst- I I I I I 
Il4jJ~11111111 
I lir: I 1 I 1 I I 

WRITE OATA I1IIIII 'al • I 'a' 
COCOCOC COC C c eoc 

FIG. 1 - 3 FM-ENCODING 

1.7.2 MFM-ENCODING 

A flux transition is always recorded at the center 
of the bitcell for each Hone" data bit. No flux 
transition is recorded for a "zero" bit unless it 
is not followed by another "zero" bit. In this 
case the flux transition is provided at the end 
of the first bit cel,o 

4 jJsec 
BITCELL 

DATA l, h tj 01 110 10 10 I' I 
I I I I I I 

I I I f'S~f'S~ I I I I I I I -t4jJSl-- I 
WRITE OITIl. I , , I , 

o 0 

FIG. 1 - 4 MFM-ENCODING 



1.8 TRACK FORMAT 

The tracks of the F1exy Disk may be format ted 
in numerous ways, depending on the formatter 
of the host system used. The BASF mini disk 
drives write and read hard or soft sectored 
track formats. 

1.8.1 SOFT SECTORED TRACK FORMATS 

In a soft sectored track format the user may 
record one 10ng record or severa1 sma11er 
records on a track. The most common soft 
sectored track formats are described in the 

fo110wing chapters. 
(The designer should also consider national 

and international standards for data inter
change ). 

1.8.1.1 SOFT SECTORED TRACK FORMAT FOR 
SINGLE DENSITY 
(16 sectors/track ä 128 bytes) 

This format is shown in Fig. 1-6. It is similar 
to the IBM-format. 

The beginning of a track is indicated by a 
physical index pulse. Every re cord is pre

ceded by a unique re cord identifier. Record 
identifiers and data fie1ds are separated by 

gaps. The gaps are necessary to allow updating 

of a data fie1d without disturbing adjacent 
fie1ds. 

INDEX GAP 

This gap starts with the index pulse and is 

16 bytes in 1ength. It is not affected by any 

update write process. 

IDENTIFIER GAP 

This gap consists of 11 bytes FF and may 

vary slightly in length after the data field 

has been updated. 

DATA GAP 

This gap separates the data fiel d from the 
fo110wing ID-fie1d and is nominal1y 27 bytes 
in 1ength. It will vary slightly in length 

after the data fie1d has been updated. 

TRACK GAP 

The gap between the last data fie1d and the index 
pulse is defined as Track Gap. It varies slightly 
in 1ength. due to write freqyency and disk speed 

tolerances. It is nomina1ly 101 bytes in length. 

ADDRESS MARK (AM)-BYTE 

The soft sectored track format needs unique bit 
patterns to identify the beginning of ID and 
Data Fie1ds for synchronizing the deserializer 

circuit in the host system. The unique bit pattern 

is ca1led Address Mark (AM). AM-patterns do not 
contain clock bits in all bit cells (allother 

data bytes must have c10ck bits in every bit cell!). 

There are three different AM-patterns used: 

• ID-AM 

• DATA-AM 

• DELETED DATA-AM 

in front of an ID-Field 

in front of a Data Fie1d 

in front of aDeleted 
Data Field 

I BYTE 

10 - AM: f7SC6 Cs C4 C3 S C, .~ 8 

• • ,., ,., ,., • I • • SEI' CLOCK (C7) " " .. , ,. .. 
" 0 8 °7 °6 Os °4 0) Ll.! 

SEP DATA (FE) I I I I I I I 

DATA - AM: I 

Ir C7 C6 Cs C4 c) 
I 

1'8 r2 CI I S 
I I 

,., .... ., • • I I SEP CLOCK (Cn J; .. I, 
II .. 

08 07 06 05 If. °2 
, 

°ll 

SEP DATA (F8) I' I I I I I I: 
I 

I I 

DUETEn DATA - MI: I 

fll C7 c,. C 5 Cf. C) '2 CI le 8 

I I 
,., ,., 1"\ I I I • SEP CLOCK (c1) I. 

" " , Ir A, 

Os 0, °6 Os ()4 

!lEP DATI. CFS) I I I I I 

FIG. 1 - 5 ADDRESS MARK PATTERNS 
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SECTOR IDENTIFIER 

The sector identifier consists of the identifier 
mark, the address identifier and the EOC pattern. 

IDENTIFIER MARK 

This field comprises 7 bytes (see Fig. 1-6). 
The 6 bytes of zeros in front of the address 
mark byte are for synchronisation of the data 

separator in the host system. The ID-AM-byte 
contains a data pattern of FE where the clock 
bits C6, C5 and C4 are missing as explained 

before. 

AOORESS IDENTIFIER 

The address identifier comprises the following 

6 bytes: 

TRACK ADDRESS (TRK) 

This byte represents in binary notation the 

track address from 00 for the outermost track 
to 39 for the innermost track. 

SIDE ADDRESS (SID) 

Represents in binary notation the sioe address 

(00 or 01) of the mini disko 

SECTOR ADDRESS (SEC) 

Represents in binary notation the sector address 
from 01 for the 1st sector to 16 for the last 
sector of a track. 

SECTOR LENGTH (LEN) 

This byte identifies the length of the data field 
as follows: 

00: 128 bytes 

01: 256 bytes 
02: 512 bytes 

03: 1024 bytes 

EDC-BYTES (EDC) 

These two bytes are hardware generated from the 
host system by shifting serially the bits of the 

sector identifier starting with the ID-AM and ending 
with the 4th byte of the sector identifier through 

a 16-bit shift register described by the generator 
polynominal : 

(For more details read chapter EDC-implementation!) 

SECTOR IOENTIHER IDF.NTIFIER GAP FIRST DATA BLOCK OATA BLOCK GAP LAST OATA BLOCK OATA BLOCK GAP 
13 BYTES 11 X FF 137 BYTES 27 X FF 137 BYTES 27 X FF 

1 si :öector 

j--1-
BIDEX PULSE 

V,C6 

I BYTE 

'i ls SECTOR IDE~TIFIER: ID - AM: Cs C4 S S 
I I n " ... I I I I sn CLOCK (c7) 11 " .. , ! , I. " 

OB °7 06 0 5 0 4 °3 l2 
SEP OATA (FE) I I I I I I I 

'--v---J 

ID-AH 
I 

I 

DATA BLOCK: DATA - AM: I I 

'C C7 C6 Cs C. C3 '2 C, ~ ,8 S 

DATA FIELD 

I 2 8 B Y T E S 

I I " ... " I 1 I I SEI' CLOCK (C7) I: " I. 
II II 

De D7 D6 Os D2 
I 

1.\ 01. 

SEP OATA (FB) I I I I 1 I I: 
~ , 

DATA-AH I 
I 
I 

I ) OATA PATTERN • I 
DELETED DATA - AH: I 

2) CLOCK PATTERN 

• OELETEO AM pS 
f'8 C7 ct. Cs Cf, C3 <lz CI leS 

1 I n ... i1 1 1 1 • SEP CLOCK (c1> 11 .. 
I, ,. 

DS 0] D6 DS D. 
SEP DATA (FS) 1 I I I I 

FIGURE 1 - 6 SOFT SECTORED TRACK FORMAT WITH 16 SECTORS/TRACK FOR SINGLE DENSITY (FM) 
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DATA BLOCK 

The data block contains the data mark, the data 
fie1d and the EOC-bytes. 

DATA MARK 

This fie1d comprises 7 bytes (see Fig. 1-6). 
The 6 bytes of zeros in front of the data 
address mark are for synchronisation of the 

data separator circuit in the host system. The 
data address mark byte contains FB in front of 
anormal data fie1d. When adeleted data fie1d 

fo110ws, F8 must be written. The c10ck pattern 

of the data address mark is C7 (C6, C5 and C4 
missing) . 

DATA FJELD 

This fie1d comprises 128 bytes. If it comprises 

1ess than 128 bytes, the remaining positions 
sha11 be fi11ed with zeros. 

EDC-BYTES 

These two bytes are hardware generated by the 
host system by shifting seria11y the bits of 

the data block starting with the Oata-AM and 
ending with the last byte of the data fie1d 

I'\.. !cl 
I----I~--

through a 16-bit shift register described by the 

fo11owing generator polynominal: 

EOC-IMPLEMENTATION 

Fig. 1-7 is a simp1ified 10gic of a shift register, 
which may be used to generate the EOC bytes. 

Prior to the operation, all positions of the shift 
register are set to ONE. Input data are added 

(exc1usive OR) to the contents of position C15 of 
the register to form a feedback. This feedback in 

turn is added (exc1usive OR) to the contents of 
position C4 and position C11 . 

On shifting, the outputs of the exc1usive OR gates 

are entered into positions CO' C5 and C12 respec
tive1y. After the last data bit was added, the 

register is shifted once more as specified above. 

The register then contains the EOC bytes. When 
further shifting is to take p1ace during the writing 

of the EOC bytes, the contro1 signal inhibits ex
c1usive OR operations. 

To check for errors when reading, the data bits 

are added into the shift register in exact1y the 

same manner as they were during writing. After the 

data the EDC bytes are also entered into the shift 
register as if they were data. After the final shift, 
the register contents will be all ZERO if the record 
does not contain errors. 

eONTROL 

OUTPUT 
tor EDe 
writing 

INPUT 

FIGURE 1 - 7 SIMPLIFIED EOC SHIFT REGISTER 

1 - 8 



1.8.1.2 SOFT SECTOREO TRACK FORMAT FOR SINGLE 
OENSITY (9 SECTORS/TRACK ä 256 BYTES) 

In this format, which is shown in Fig. 1-8, each 
sector contains 256 bytes. 

I 1---------- Ist SECTOR 
.r--L x + Y + Z • 204 BYTES 

INDEX PULSE 

SECTOR IDE~TIFIER: 

L-.---J 

ID-AM 

DATA BLOCK: 

DATA FIELD 

2 5 6 B Y T E S 

~ 

DATA-AM 

I ) DATA PATTERN 

2) CLOCK PATTERN 

• DEUTED AM Fa 

LAST DATA BLOCK DATA BLOCK GAP 
256 BYTES (32+Y) X FF 

9th SECTOR --I 

10 - AM: 

sn CLOCK (C7) 

SEP DATA (FE) 

OATA - AM: I 
Ic C7 C6 Cs c4 C3 '2 I 8 

I I 
,., ,., '1 I I SEP CLOCK (C7) I: " " .. I. 

Da D7 D6 Ds Pt. D2 

SEP DATA (FB) I I I I 1 I 

I 

DELETED DATA - AH: 

~ C7 Ce Cs Ct. C3 C2 
1 I n .., .., 

1 I SEP CLOCK (c1> ' , I, 'I .. .. .. 
D8 D7 D6 DS D4 

SEP DATA (F8) I I I I I 

FIGURE 1 - 8 SOFT SECTOREO TRACK FORMAT WITH 9 SECTORS/TRACK 

1 - 9 
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1.8.1.3 SOFT SECTORED FORMAT FOR DOUBLE DENSITY 
(16 Sec tors a 256 bytes) 

On double sided diskettes for double density 
track 0 on side 0 is recorded in FM. For 
this track only the previous described track 
format for single density is valid. All other 
tracks on the diskette are recorded in MFM. 
Far these tracks the following track format 
will be valid (see Fig. 1-9). 

The content of the data blocks is doubled to 
256 bytes. In MFM recording the bit density is 
also doubled. the sector count will be the same 
as in single density format (1.B.1.1). The meaning 
of the different fields a~ the generation of the 
EDC-bytes are the same as in single density re
cording. Only the address mark pattern is changed 

as shown in Fig. 1-9. 

INOEX GAP 

so x I.E 12 • 00 3. C2 1) I FC 150 dE 11 MI551NG CLOCK TRANSITIONS BETWEEN BITS S ANO l.. 

----::::_-'---1 ____ _ 

I -_ ---__ _ 
I --_ --_ 
t--- 1 BYTE----i ' --- -----
I C2 1 C2 C2 --- FC ----

11 11 101010 101 1 10 11 11 10 1010 1 0 1 1 10 11 11 101010 101 1 I"J 1 1 1 1 1 11 1 1 1 1 101 rJl 
INOEX - AM 

Os 07 Cs CL C3 02 OB 07 Cs CL C3 02 Os 0 7 Cs CL C3 02 Da ~ CI:, Dt. D:J 02 Cl Cs 
I I I n I I I I I n I I I I I n I I I I I I I I I I 

SECTOR 10ENTIFIER 

71 MISSING CIOCK TRANSITIONS BE TWEEN BITS 4 ANO 3 

10-AM· 

1 -~----
I ----:::----___ _ 
I Al Al Al --- f'E ---:-\ 
11101110101010111'10111010101:'1111101110101010111'11111111111110, 

Os 05 CI. C3 C2 0, Os 05 CI. C3 C2 01 Os 0" CI, C3 C2 01 Os 07 Cf; Os 01. 03 0 2 Ca 
I I Inlll I Inl I1 I Inl .11111111 

OATA BLOCK 

OATA -AM 

OATA FIELO 

255 BY rES 

2) MISSING CLOCK TRANSITIONS BETWEEt~ BITS 4 ANO 3. 

110ELFTFU RFCORO FB 

I --------
I ----.----------- --I --__ ---__ 
I Al Al Al -- FB ---_ 

1'10IlI01010101111101'101010101,1'10ilI0IUI010~'I'I'I'111011111 . 
lOs 06 CL C3 C2 0 1 08 Dr; CI, C3 (7 01 1lfl llr, CI, [3 C7 III lltj 11'1 lle, Os 111. 07 U, 

11 I I n I I I I I n I I I I I n I I I I I I I I I 
I 
I 
I 
1 

OELETED OATA-AM. Al Al Al FS 

1110111010101011111011101010101111101110101010111,111111111010101 

OB 

I 

FIGURE 1 - 9 SOFT SECTORED TRACK FORMAT FOR DOUBLE DENSITY (MFM) 
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2.1 FUNCTIONAL OESCRIPTION 

The models 6106 and 6108 comprise the following 
mechanisms and functional circuits (see Fig. 2 - 1). 

Functional Circuits: 

• Interface 
• Drive Motor Control 

Mechanisms: • HEAD LOAD-, OOOR LOCK- and ACTIVITY LEO- Driver 

• Drive Mechanism • Track Zero Detector 
• Spindle and Front Ooor Mechanism • Write Protect Oetector 

• Positioning Mechanism • Index / Ready Oetector 

• Head Load Mechanism • Read / Write Circuits 
• OC- Control and Power On Reset LOGIC 

SELEC T 11 

SELECT 21 
SELECT 31 _ 

WRITE DATA I 

WRITE GATE! 

SIDE SfLHTI I 
N 
P 
U 
T 

o IRECTION /NI 

STEPI 

I 

N 
T 

f 
R 
F 

A 

C 
IN USE I 
(oploona 11 E 

HEAD LOADI 

MOTOR ON I 

• SIOE SELECT LOGIC 

UD E NA 

WRITE INHIBIT 

R(ADI 

I-f--~ WRITE WRT (URRENT or RD PLAYBACK 

CIRCU ITS [RASE 
H--""I (URRENT 

SIDf 
HI-_-=S:;.:ID:..:E=--.:I _____ ""I SELE er 

LOGIC 

PHASE 1 
S TEPPER 

~I---<-t MO TOR 
~I----<_ (ONTROL 

3 
4 

~:dnCT ~rgS~R 
ODOR LOCK SENSOR ~ 
~LENOID 0 \ ~ 

snPPER 
MOTOR 

I ~:-.. (<I ~ ZERO L. 
I .... ~ LIGHT-

TRACK 
ZERO 

ETECTOR 

I,pl"~,, i "L1~1~IT\:~ ~I ~~ r, ~TRACK 
ODOR LOCK OOOR LOCK I .... NN ~- _~RIER...NC '--
ENA ANO ~ ~ ~I.ft 

AUIVI TY ~~- ()!:!.I.!...--C':':':::"::.J 
IEAO LOAD DRIVER R/W 
[NA HEÄÖ-- HEAO 0 -MOTOR 

~ ~~~SER HEAD LOAD 
SOLENOID 

DRIVE 

HH_""I MOTOR 
(ONTROl 

f--

INDEX J 

READY L-----------IOETE (TOR 

INDEX 

WRT. ERASE CURRENT 

• sv oc 

• 12V oe 

1 
CJl~ROL 

AND 
POWER ON 

RESET 

L-____________ ~ WRITE 

PWR ON RESET PROTECT 
OETHTOR 

FIGURE 2 - 1 BLOCK DIAGRAM BASF 6106/6108 

2 - 1 

I 
E ADY 

o 
U 
T 
P 
U 
T 

I 

N 

T 
f 
R 

F 
A 
( 

E 

REAO 
DATA I 

TRACK OQl 

INDEXI _ 

READYI 

D ISI< 
CHANGEI 
(optlon~11 

WR ITE 
PROTECTI 



2.1.1 DRIVE MECHANISM 

The spindle is rotated at 300 rpm by a DC drive 
motor. Rotation of the spindle is provided by a 
belt and pulley. The drive motor is started and 

stopped by the interface signal MOTOR ON. 
The ratio between motor and spindle speed is 
approximately 7:1. The drive mechanism is shown 
in Fig. 2 - 2. 

2.1.2 SPINDLE AND FRONT ODOR MECHANISM 

The main parts of this mechanism are the drive 
hub, the centering cone, the centering cone 
expander and the front door with press ure arm 
and door latch (see Fig. 2 - 3). For loading, 
a diskette is inserted and the front door 

pressed. The pressure arm moves down, the 
centering cone enters the Flexy Disk. Just 

before the centerlng cone reaches the full 
down position, the centering cone expander is 

FRONT OOOR (closed)-----1'. 

DOOR LATCH 

DRIVE MOTOR 

SPINDLE DRIVE 
PULLEY 

FIGURE 2 - 2 

SPINDLE DRIVE HUB 

DRIVE MECHANISM 

activated and expands the centering cone which grips 
the inner diameter of the Flexy Disk to ensure correct 

alignment. The door latch is activated and holds the 
front door in a closed position. For un.loading a disk, 

the front door must be pressed again. The door latch 
opens and the pressure arm is moved upwards by aspring. 
The centering cone and centering cone expander also move 

upwards and disengage the mini disk from the drive hub. 

PRESSURE ARM 

? - 2 

CESTERING CONE EXP~~DER 

I 

CENTERING CO:\[ 

I 
I 
! 
I 

DRIVE Hl'B 



2.1.4 HEAD LOAD MECHANISM 

The head load mechanism comprises 
(see Fig. 2 - 5): 

• Head Load Solenoid 

• Head Load Actuator 

HEAD LOAD PRESSURE ARM 

R/W HEAD 

HE AD LOAD PAD 

HEAD LOAD ACTUATOR 

HEAD LOAD SOLENOID 

R/W HEAD 0 

R/W HEAO 1 

When the head load solenoid is energized,the head load 
actuator releases the head load pressure arm of the 

carriage assembly. On the single sided mini disk drive 

(BASF 6106) this causes the mini disk to be pressed 

against the read/write head by the head load pad. 
On the double sided mini disk drive (BASF 6108) the 
F1exy Disk is pressed against the bottom head (HEAD 0) 

by the upper head (HEAD 1) mounted in the press ure arm. 
The press ure foam on the head load actuator stabi1izes 

the F1exy Disk. When the head load solenoid is deener
gized,the head load actuator is 1ifted by aspring. 

The head load pressure arm is lifted also. 

FIGURE 2 - 5a) HEAD LOAD MECHANIS~l BASF 6106 

FIGURE 2 - Sb) HEAD LOAD MECHANJSM BASF 6108 

2 - 4 

\ 



2.1.3 POSITIONING MECHAHIS~ 

The main parts of the positioning mechanism 

are (see Fig. 2 - 4): 

• Stepper Motor 

• Spiral Wheel 
• Carriage Assembly 

The stepper motor is a four phase motor and 

1S rotated 150 by every step pulse. 

The spiral wheel directly connected to the 

shaft of the stepper motor converts the 

rotational motion of the stepper motor to 

a linear motion of the read write head 

assenbly. 

GUIDE BARS 

R/W-HEAD 

The BASF 6106 carriage assembly (Fig. 2 - 4a) 

consists of the read/write head. and the head 
load pressure arm. The read/write head is inserted 

in the carriage assembly, which rides on two guide 

bars. The Flexy Disk is pressed against the readl 

write head by the head load pressure arm. The head 

load pressure arm is released by the head load 
mechanism. 

In the BASF 6108 carriage assembly (Fig. 2 - 4b) 

the head load pressure pad is replaced by the upper 

read/write head. 

HEAD LOAD PRESSURE ARM 
STEPPER MOTOR SHAFT 

FIGURE 2 - 4 a) POSI rIONING MECHANISM BASF 6106 

R/W-HEAO 0 (BUTTON TYPE) 

R/W HEAD 1 
(CA TAMARAN TYPE) 

~~:jJ 

FIGURE 2 - 4b) POSITIONING MECHANISM BASF 6108 
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2.2 lOGIC OESCRIPTION 

2.2.1 INTERFACE lOGIC 

The interface logic consists of two parts 
(see Fig. 2 - 6): 

• the input interface 

• the output interface 

Ii 
'M U5f IDISII: (MAMUE i 

WAtH GAffl 

11 

r 
il 

SIOE SELECTI 

• TI 

I! 
d I· ~51~~"~--------~--------------------i:====:C>-__________ -=~~----~~·LII----;S"~. 11 ""to. 
~'~.~T~.~*~I ____ ~ ______________ -4:> ____________________________ ~ru"~T~.~I'~I ____ ~c~TICt 

11 '" r,----, 
1 P 

'I L ___ J I' 
,. ·1 l l: 
~=.====~======~=============~=~~i 

FIGURE 2 - 6 INTERFACE lOGIC 
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2.2.1.1 INPUT INTERFACE 

The input interface receives the signals from 
the host system. Table 2-1 lists and defines 
the input signals. 

The input lines are terminated by pull up re
sistors of 150 Ohm. In aserial configuration 
only the last drive will contain the pull up 
resistor network. 
The receivers send the input signals to the 
different parts of the drive electronics. 

SIGNAL NAME DEFINITION 

SELECT Selects the desired mini disk 
(1-3) / drive. Enables all other 

interface lines except MOTOR 
ON, WRITE DATA, SIDE SELECT 
and DIRECTION IN. 

WRITE DATA/ This line carries low active 
pulses representing data to be 
recorded on the mini disko __ C_D_- :~ 

J L L ~+4~ 
200 nse emin ___ :-i - 20 ns 

I ... 
8 -00 ",sec - 40 nsec 

WRITE GATE/ Low input enables recording 
of WRITE DATA on disko 
High input enables reading 
from the Flexy Disk. 

MOTOR ON/ This line turns on the drive 
motor and the stepper motor 
and is not gated by SELECT. A 
recalibrate operation must be 
performed to obtain correct 
head positioning every time 
after the MOTOR ON signal goes 
active.Switching of the stepper 
motor may be disabled by remov-
ing a jumper. This avoids re-
calibrating after switching on 
the dri ve motor. 

DIRECTION IN/ Defines motion of the read/ 
write head 
LOW = in (towards Track 39) 
HIGH = out (towards Track 0) 
This line is not gated by SELECT. 

STEP/ Used in conjunction with DIREC-
TION IN and causes the read/ 
write head to be moved from 
track to track. 

HEAD LOAD/ This line is used to press the 
mini disk against the read/ 
write head if the mini disk 
drive is ready. To activate 
this line a jumper has to be 
changed. 

IN USE/ This line controis the door 
lock solenoid. Also the 
activity LED can be switched 
on. If the IN USE/ signal is 
used, the disk change option 
must be disabled. 

S IDE SELECT / This line defines whether 
head 0 or head 1 of the mini 
disk drive is used. A hi gh si gnal 
selects head 0, a low signal 
selects head 1. This line is 
not gated by SELECT. On BASF 
6106 head 1 is not installed. 

TAßlE 2 - 1 INPUT SIGNALS 
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2.2.1.2 OUTPUT INTERFACE 

The output interface sends the read data 
pulses and the status signals WRlTE PROTECT, 
INDEX, READY, TRACK 00 and DISK CHANGE (optional) 

to the host system (see Table 2 - 2). 
The output signals are gated by 1/0- ENAßlE 
and driven by the output drivers SN 7438. 

SIGNAL NAME 
READ DATA/ 

WRITE 

INDEX/ 

TRACK 00/ 

READY/ 

DISK CHANGE! 
(OPTION) 

DEFINITION 
This line provides the "raw data" 
as detected by the read electronics. 

~ __ ~~ __ ~ __ ~~c_1 
..! ~ 
5:)0 nsec 

! 2_0 % 

low active status indicates that a 
write protected F.lexy Disk is install
ed. The BASF 6106/08 will inhibit 
writing with a write protected Flexy 
Disk installed. 

The leading edge of this signal indi
cates the beginning of a track when 
soft sector format is used. 

• • 1--- 200 lUSec -----j L 
.2 ... ec !: 20% 

If a hard sectored disk is used this 
signal indicates the sensing of an 
index or sector hole. To indicate the 
beginning of a track one index pulse 
is sensed in the middle of sector 15. 

_,2.';"",,, q f.-
~!~5ec ~. l " s.r. 

I ,ErTOR ISFC'OR ! SEC1"(~ I SECrok 
" 15 I 0 I I 

• 

This line indicates that the read/write 
head is positioned at track 00. 

This line indicates that the inserted 
Flexy Disk has reached more than 60 % 
of·full operation speed and three con
secutive INDEX pulses have been sensed. 
For hard sectored Flexy Disks READY is 
activated as soon as the Flexy Disk 
starts turning and three consecutive 
SECTOR pulses have been sensed. 

An active (low) signal is provided when 
the SElECT line is activated if the 
drive while deselected has gone from a 
Ready to a Not Ready condition. 

TAßlE 2 - 2 OUTPuT SIGNALS 



2.2.1.3 JUMPER OPTIONS 

The following options can be selected by 
Jumpers: 

• Select Options 

• Head Load Options 

• IN USE Options 

• Door Lock Latch Option 

• Door Lock Options 

• Activity LED Option 

• Write Protect Option 

• Stepper Motor Switching 

SELECT OPTIONS 

There are two possibilities to select the 
mini disk drive. 

• Auto Select 
• Radial Select 

AUTO SELECT 

This option is used when no SELECT lines are 
used. The input and output interfaces are al
ways enabled, because 1/0 ENA is forced to a 
high. To install the AUTO SELECT option,PlN 7 

and 8 of JJ2 must be jumpered (see Fig. 2 - 7). 

J.J2 
r - --, 
I I 

INT. SELECT I f, I 
~~~~~--~~70--8:' 

~ .J'..... 1/0- ENA 
I rOO ..... >--'-I---aV>----''-'-''--=-

L ___ ~ 

FIGURE 2-7 AUTO SELECT OPTION 
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RADIAL SELECT 

If Radial Select is used a max. of 3 mini disk 
drives can be connected to the host system. 
The signal SELECT 1/ will select the mini disk 
drive jumpered between JJ1 1-2, SELECT 2/ will 
select the mini disk drive jumpered between JJ1 
3-4 and SELECT 3/ will select the mini disk dri~e 
jumpered between JJ1 5-6. Only one select jumper 
is allowed in one drive. For enabling of the Radial 
Select Option JJ2 5-6 must be jumpered and the Auto 
Se;ect Option must be disabled by removing jumper 
JJ2 7-8. 

SELECT l' 

DRIVE + 
JJ1 .. r-----.., 

1 1 2 I 
I I 

S_E_L_EC_T_2_' --+I-o~,....~ 4 I 
I 5 3 6 ~~IECT 5 

----+1-0-- I 
L ___ ..J 

SELECT 3/ 

I10-ENA 

FIGURE 2-8 RADIAL SELECT OPTION 



HEAD LOAD OPTIONS 

There are three possibilities for the user 
to load the head: 

.• Auto Head Load 
• Selected Head Load 
• Radial Head Load 

AUTO HEAD LOAD OPTION 

This option allows the read/write head(s) 
to be loaded as soon as the m~ni disk drive 
is selected. If auto head load is desired 
the jumpers must be set as shown in Fig. 2-9. 

INT.SELECT/ 11 

J.TJ SPEEO 

1 I 
1 
'-- - - __ I 

L ___ J 

HEAD LOAn! 

FIG. 2 - 9 AUTO HEAD LOAD OPTION 

SELECTED HEAD LOAD OPTION 

In this configuration the head is loaded when the 
mini disk drive is selected and the HEAD LOAD 
signal is activated (see Fig. 2-10). 

INT.SELECT! HEAD LOAD ENA! 

SPEED 

r J .. n- - --, 
1 13 14 1 
, - -o-~";",,,.o.---tI 
: .t I 
L ___ -' 

HEAD LOAD! 

FIG. 2 - 10 SELECTED HEAD LOAD OPTION 

RADIAL HEAD LOAD OPTION 

This option aJlows the user to keep the head loaded 
without selection of the mini disk drive. The 48 msec 
head settling time is then eliminated. To install 
this option see Fig. 2-11 . 

.JJ2 
I----~ 

: I 

INT.SELECTI I 1 2 I 

JJ3 r----' , 
1 13 : r-

, 
141 

I 

I L ____ ~ 

IIEAIl LOI\D/ 

C>- - ~---:--F'" 

101 

L ___ ~ 

HEAD 
HEAD LOAD ENA! LOAD 

CIR
.VITS 

SPEED 

FIG. 2 - 11 RADIAL HEAD LOAD OPTION 
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DOOR lOCK lATCH OPTION (FIG. 2-12) 

This option can be used if the IN USE-option 
is already installed. Then, the door lock latch 
option will allow the latching of the door lock 
solenoid under control of the SElECT and IN USE 
signals without keeping the IN USE signal active. 
The IN USE-Fr stores the state of the IN USE
signal when the drive is selected (see Fig. 2-13). 
The door lock solenoid remains activated even 
if the mini disk drive is deselected and the 
IN USE-signal is deactivated. To unlock the 
door, the mini disk drive must be selected 
again with IN USE inactive (low). To enable 
the Ooor lock latch Option, a jumper must be 
installed on JJ2 between Pins 11 and 12. 

1/0 ENA 

POWER ON RESET I 

FIG. 2 - 13 OOOR lOCK OPTION 

IN USE 

INT SElECT 

IN USE FF 

FRONT UOOR UNL K LO K UNLOCK 

FIG. 2 - 13 TIMING OIAGRAM OOOR LOCK LATCH 
OPTION 
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IN USE OPTION 

Pin 34 of the interface can be used for the 
IN USE option if JJ2 is jumpered from Pins 13 
to 14. The IN USE-signal is used to turn on 
the door lock solenoid, also the IN USE-signal 
can be used to turn on the activity LED. 
If the IN USE option is used the OISK CHANGE 
option must be disabled by removing the jumper 
on JJ2 between Pins 11 and 12. 

WRITE PROTECT OPTION 

This option allows the user to decide in which 
fashion the mini disk is protected against over
writing by setting of jumpers. The user can 
protect the mini disk if the notch is open, 
or if the notch is covered, as shown on the 
following table. 

• JUMPER NOTCH OPEN NOTCH COVEREO 

JJ4:3-4 unprotected protected JJ3:5-6 

JJ3:3-4 protected unprotected 

TAßlE 2 - 3 WRITE PROTECT JUMPERING 

STEPPER MOTOR SWITCHING 

REMARKS 

ECMA 
Standard 

opt ional 

The stepper motor can be switched on and off by 
the MOTOR ON-signal, if there is a jumper 
installed between JJ4 Pins 1 and 2. If this 
jumper i5 installed, the mini disk drive must 
be repositioned by a recalibrate operation every 
time the drive and stepper motors are turned on. 



OOOR LOCK OPTIONS 

There are several possiblities to lock the front 
door: 

1. Locking by the IN USE-signal 

2. Locking by the Ooor Lock Latch Option 

3. Locking while the drive is selected 

4. Locking while the head is loaded 

Also the circuit allows combinations of the 
possiblities written above: 

5. If l. or 3. is true 

6. If l. or 2. or 3. is true 

7. If l. or 4. is true 

8. Ifl. or 2. or 4. is true 

LOCKING SV THE IN USE SIGNAL 

The front door is locked as long as the 
IN USE-signal is activated. For this option 
the following jumpers must be installed: 

JJ2 JJ3 JJ4 

13-14 1 - 2 9-10 
9 -10 

LOCKING BV THE OOOR LATCH OPTION 

The front door stays locked as long as the 
IN USE-FF is set. The following jumpers must 

be installed: 

JJ2 JJ3 JJ4 

13-14 1 - 2 11-12 
9 -10 

LOCKING WHILE THE DRIVE IS SELECTED 

The front door is locked as long as the drive is 
selected. The jumpers must be set as follows: 

Install: JJ2 JJ3 

5 - 6 7 - 8 

9 -10 

LOCKING WHILE THE HEAD IS LOADED 

Remove: ~ 
LJ 

The front door is locked as long as the read/ 
write head is loaded. To allow this option, the 
following jumpers must be installed: 

Install : JJ3 

11-12 
9-10 

Remove: ~ 
LJ 

COMBINATIONS OF THE PREVIOUS OESCRIBED POSSIBILITIES 

Combinations of the above described door lock options 
are also possible. In this case, the jumper JJ3:9-10 
must be removed. The following combinations are 

feasible. 

OOOR LOCK OOOR LOCK ENA + HEAO LOAD ENA 
OOOR LOCK OOOR LOCK ENA + I / 0 ENA 
DOOR LOCK = OOOR LOCK ENA = IN USE + IN USE FF 

To install this combinations all jumpers of the 
wanted combination must be installed except JJ3:9-10 
(see also Installation and Operation). 

ACTIVITY INDICATOR OPTIONS 

The act i vity indiccltor i s switched on when the 
drive is up to speed (SPEED-FF is set) and the 
read/write head is loaded (Jumper JJ4:7-8) or 
the door is locked (Jumper JJ4:5-6). 

2 - 10 

\, 



[ 

t 

DISK CHANGE OPTION (FIG. 2-14) 

Pin 34 of the interface can be used for the 
Disk Change Option when the IN USE option is 
not used. The DISK CHANGE-signal notifies 
the host system that the Flexy Disk has been 
changed even if the drive was deselected. As 
soon as the Flexy Disk is unloaded, the speed 
detector will deactivate the SPEED-signal and 
the DISK CHANGE-FF is set. The DISK CHANGE
signal is sent to the host system when the 

A 

SPEED 

SPEED/ 

PWRONRESET/ 

TNT.SELECT/ 

A 

drive is selected. The DISK CHANGE-FF will stay 
set when the new Flexy Disk is loaded. To deactivate 
the DISK CHANGE-signal, the host system must de
select the drive again. The DISK CHANGE-FF is then 
reset (see timing diagram Fig. 2-15). To enable 
the DISK CHANGE option, a jumper is installed at 
JJ2 Pins 11 and 12. 

READY 

JJ3 r----., 
'14 13 ' 

J---4-- I 
1 , 

DISK CHANGE·FF DISK CHANGE OUT/'12 11 I 

TO TIfII: 
HOST 
SYSTEM 

FIGURE 2- 14 DISK CHANGE LOGI C 

SELECT I 

SPEED 

READYI 

DISK CHANGE - F F 

DISK CHANGE OU T I 

MINI DISK LOADED UNLOADED RELOADED 

FIGURE 2 - 15 TIMING DIAGRAM OrSK CHANGE LOGrC 
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2.2.2 STEPPER MOTOR CONTROL 

The stepper motor is a four phase DC-motor and 
is controlled by the integrated circuit 
SAA 1027. This Ie comprises the stepper motor 

drivers, a synchron counter and control cir
cuits (~ee Fig. 2-16). Each STEP pulse from 
the host system rotates the stepper motor for 

one step. Each step corresponds to a rotation 
angle of 150. The rotation of the stepper 

motor is converted to a linear motion of the 
R/W-head(s) by the spiral wheel. The direction 
of the motion of the R/W-head(s) depends on 

the input signal DIRECTION IN/. If this signal 
is active (low) the R/W-head(s) will be moved 

towards track 39 (in). The R/W-head(s) move out 

by each STEP pulse when DIRECTION IN/ is in a 
high state. Multiple track positioning is 

attained by the host system issuing aseries 

I N 

STEP PHASE AI BI CI DI 

- L H L H 

1 H L L H 

2 H L H L 

3 L H H L 

4 L H L H 

of STEP pulses at 12 msec intervals. Table 2-4 
shows the output signals for "in" and "out" 

motion of the R/W-head(s). The DIRECTION IN-signal 

must be at the desired level 1 lusec before the 
trailing edge of the STEP pulse. Stepping is 
initiated by the trailing edge of the STEP pulse. 
The time between two consecutive STEP pulses must 
be 12 msec minimum (see Fig. 2-17). As long as 

WRITE GATE or WRITE INHIBIT is active during a 
write operation the STEP pulse interface line is 
inhibited by the input interface logic. In Fig. 2-16 
a Zener diode is used in addition to the -internal 
free wheeling diodes. This undamps the magnetic 
response at switch off time, causes armature to 
oscillate acroSs target position. This reduces the 

influence of friction upon target positioning, 

decreases hysteresis error, resulting in precise 
settling on target position. 

OUT 

STEP PHASE AI BI CI D/ 

- L H L H 

1 L H H L 

2 H L H L 

3 H L L H 

4 L H L H 

TAßLE 2 - 4 SEQUENCE OF THE STEPPER MOTOR SIGNALS 
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FROM 
INPUT 
INTERFACE 

_M~OT~O_R~O~N ____ ~[)~ __ ~~.l _~1~2 ____ ~D~R~IV~E~R~E~~~~ 
SAA 1027 

OIRECTtON IN / 

STEP 

14 13 r---------- --, 
I 
I 

3 1 5 C 
y 0 
N U 
C N 
11 T 
R E 
o R 
N 

OUTPUT 
DRIVER 

I 
I 
I 

I 
I 
I 

I I 
L------..li----]i2-..J 

~IGURE 2 - 16 STEPPER MOTOR CONTROL 

MAGNETIC POLARITY 

FORWARD - MOTION (IN) 
---t" 12ms t---

I I 

6 ~AI 

181 

ICI 

'1 101 

REVERSE MOTION (OUT) 

OIRECTION IN I I I 

STEP 

lAI 

#81 

ICI 

10/ 

FIülJRE 2 - 17 STEPPER MOTOR - TIMING DIAGRAM 
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2.2.3 DRIVE MOTOR CONTROL (FIG. 2-18) 

The drive motor used in the BASF 6106 and 6108 
is a Oe-motor. Start and stop of the motor is 
controlled from the host system by the inter
face signal MOTOR ON. After the drive motor 
is started, a delay of 0.5 sec is needed to 
allow proper motor speed, before reading or 
writing. The speed of the drive motor is con
trolled by the integrated circuit ESM 227. It 
holds the EMF of the drive Oe-motor to a con
stant value. Because the speed of the drive 
motor is proportional to its EMF, the speed 

.12 V 

will be also constant. With the potentiometer 
R47 the drive motor must be adjusted to a disk 
speed of 300 RPM. The output voltage of the ESM 
227 is controlled by the MOTOR ON-signal at 
Pin 12 of the chip. If MOTOR ON i5 inactive (low) 
Tl will be closed and holds T2 open. The drive 
motor stops. An active MOTOR ON-signal opens Tl 
and T2 is enabled. The drive motor is running and 
regulated, so that the Flexy Oisk is rotating at 

300 RPM. 

T10 limits the drive motor start current to 0.7 A. 

J/P6 

~------~-----------------+---------; 4 
I 

RPM ADJUST 

I 
R 83 

FIGURE 2 - 18 DRIVE MOTOR CONTROL 
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2.2.4 HEAD LOAD LOGIC (FIG. 2-19) 

The head load mechanism is activated by the 
head load solenoid. This solenoid is energized 
when HEAD LOAD ENA is active and the mini disk 
is up to speed (SPEED is high). SPEED is 
activated by the speed detection logic. As 
the head load solenoid is activated, transistor 
Tl is closed for 20 ms by the 20 ms one shot 
and applies + 12 V to the head load solenoid 
to supply sufficient starting current (see 
Fig. 2-20). When the 20 msec one shot times 
out, transistor T 1 turns off, but transistor 
T13 will still remain on. + 5 V is not applied 
to the head load solenoid by Resistor R99 and 

rFINPUT INTERFACE =-=----:-=::..:...-. 
p fAD LOAD E NAI 

'1 

'1 
/. 
·1 IfR LOCK ENA 

lL-. 

JJ3 r----, 
12 1 I 
L ___ .J 

the forward biased Diode 021 and the head load 
solenoid remains activated. 

The head load solenoid will be deactivated when 
the HEAD LOAD ENA-signal goes high or the front 
door is opened (SPEED is low). 

For the door lock solenoid and the activity lED 
two SN 75453 drivers are used. 80th are enabled 
by SPEED of the ready detector circuit. The 
activity LED can be turned on if the head is 
loaded (HEAD LOAD ENA active) or if the door 
lock solenoid is activated (see Fig. 2-20). The 
door lock solenoid is activated if HEAD LOAD ENA 
or 1/0 ENA or DOOR LOCK ENA is active (see 
Fig. 2-20) . 

• sv 

7S~S3 

R99 

021 
J/P3 HEAO LOAD 

SOLENOID 

1----.l~SP:=;EE~O'--_+-------.::.SP:.:E:::EO .. TO THE OUTPUT 

IN TERFACE 

IDXOS/-----L----------~ 

FIGURE 2 - 19 HEAD LOAD CIRCUIT ODOR LOCK SOLENOID AND ACTIVITY LED DRIVER 

HEAO LOAD ENA I 

SPEED 

20 msec OS 

HOLOSOL I 

T 13 

o 
FIGURE 2 - 20 HEAD LOAD - TIMING DIAGRAM 
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2.2.5 TRACK ZERO DETECTOR 

This logic generates the TRACK OO-signal when 

the read/write head is positioned at track zero. 

The host system uses this signal to recalibrate 
th~ positioning system. When the position of the 

read/write-head is unknown the host system sends 

step out pulses until TRACK 00 goes low. 

The track zero detector is comprised of the track 

zero switch, a comparator circuit and a phase 

detector circuit, which detects the correct 
phase of the stepper motor. The track zero 

switch mounted on the deck assembly is activated 
by the head carriage. The logic circuit supports 

mechanical and optical track zero switches 
(see Fig. 2-21). 

When the head carriage moves out,the track zero 
switch must be open before the read/write head 

re ach es track four. When the head carriage moves 

• sv 

towards the track zero position the track zero switch 

must close after track four and be fore track zero. 
The TRACK ZERO-signal will be active when the track 

zero switch is closed and phase A and phase C of 

the stepper motor are activated. OUTENABLE (0 [NA) 
must be high. 

Fig. 2 - 22 shows the timing diagram when the host 
system attempts to step the head carriage beyond 
track zero. The mechanical stop on the spiral wheel 
prevents the read/write head from moving out further 

and holds it near track zero. But the TRACK OO-signal 
will be deactivated, because the stepper motor is 

in a wrong phase (0 BI, 0 CI). If the host system 
sends three more step out pulses, the phasing of 
the stepper motor is correct again, the TRACK 00-
signal is activated and the read/write head is posi

tioned at track zero. 

Ta 
THE 
HaST 
SYSTEM 

f~T 0 ENA 
INTER FACE 

FIGURE 2 - 21 TRACK ZERO DETECTOR 

OE:\A 

DI RECTI ON IN 

STEP I I I I I I I I I 

TRACK 5 4 3 2 I 0 9 NEAR TRACK 00 0 

ß A • 
~. II I 

7 

ß ·C I 4Ii 

fJ D / • 4 • • 
TRACK 00 S!\'ITCH ,...--. - -, 

'-- .. - & 
TRACK 00 • • 

FIGURE 2 - 22 TRACK ZERO· TIMING DIAGRAM 
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2.2.6 WRITE PROTECT DETECTOR 

The write protect detector (Fig. 2-23) is imple
mented like the index detector. A LED and a 
photo transistor are used with a comparator circuit 
to detect the write protect notch in the Flexy 
Disk. When a Flexy Disk with an open notch is 

inserted. the photo transistor will sense the 
light of the LED causing the negative input pf 

the comparator to go low and the output of the 
comparator "NOTCH OPEN" wi 11 be high. The setting 

of the write protect jumpers decides. whether 

writing is allowed or not (see the following 
tabl e). 

JUMPER NOTCH COVERED 

JJ3:3-4 unprotected 

JJ3:5-6 protected JJ4:3-4 

+SV 
KUH DIS/.:. 

If WRITE INHIBIT is high, the WRITE ENABLE-signal 
is disabled. The mini disk drive is now unable 
to write, even if the host system will activate 
the WRTGATE/ interface line. The WRITE PROTECT/ -

signal is sent to the host system when OUTENABLE 
is high. The WRITE PROTECT-line informs the host 

system, that a write protected Flexy Disk is in

serted. If an unproterted Flexy "is~ is inserted, 
WRITE PROTECT/ will be inactive and write operations 
are a11owed. 

NOTCH OPEN REMARKS 

protected opt i ona 1 

unprotected ECMA 

",,:':::::: tJ lJ tl' U T INTF.f<.FACE :.:.;.:.;.~:.:.:.:.:.:.:-:-:.:.:.:.:.:.:.:.:.:.:.; .. ; ':-r 

I~i 
lIorCH ~; WRITt ~:~ TO 

fRorECT I ::; THE 
.;. H0sr 

WRITE PID!'EL'T NOTCH 

OPEN ~ JJ4 
V3-- :;; SYSrEM 

::: 
:;: 

::: ~:.:.:.:.:.:.:.:.:.;.;.:.:.:.:,:.~.:.:.:.;.:.:.:.:.:.:.:.;.:.;.:.;.: .:-:. :.:.:.:.:.:-:.:.:.:-:.:.!.:.:.:.:.:-:-;.;.:.;. :.: 

F101 HOST SYSTEM 

,.:.;,.:.;.:.:.:. I NP U T 1 NTERFACE ;.:.:. ;.;.: .;.:.:-:-:.:.:.:.:;:;:;:::;::::.:.:.:.;.;.:.:<:; 
::: 

i~l t{;:110 ENA f!! ~~E 
·,:i.~ WRTENA :.; 1<11 I TE 

;~: CI Re U ITS t WRITE GATE! ~:: 
.. ~: 
:;: :-:.:.~.:.:.:.:.:.:.:.:.:.:.:.;.:.:.:.:.:.: .:.:.:. :.:.~.:.:.:-:.:.:-:.:.:.:.~.;.:.:.;.:.:.: .:.;.;.:-:.;.:.: :. :-;. :.: .!.: .;.:.;. 

FIGURE 2 - 23 WRITE PROTECT DETECTOR 
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2.2.7 INDEX/SECTOR- AND READY DETECTOR 

2.2.7.1 INDEX/SECTOR DETECTION 

The index/sector detector comprises a photo
transistor mounted on the deck assembly, a 
light emitting diode (LED) on the pes and 
a camparator (see Fig. 2-~4). As the index 
hole or sec tor (optional) hole passes bet
ween LED and phototransistor. light fram the 
LED is passed to the phototransistor. This 

PHOTO 
TRA:\SISTOR 

P/J3 

---
81---_ 

LED 

+5V 

results in a negative pulse of about 1.5 msec at 
the inverting input of the comparator. The output 
pulse of the comparator is sent to the host system 
by the output interface when 1/0 ENA is 3ctive. 
Also the INDEX-pulse is used as input signal for 
the ready detector logic. 

.;.;.;. OUTPUT INTERFACE 

'> __ ..... _T_J~2 .... -_8--'ltl----J n,,,,J TO '" :~~:'" 
L,., .,,,~c,,,»y.,<j 

1/0 ENA 
FROH INPUT INTERFACE ..... !.!.!::...==--------" 

FIGURE 2 - 24 INDEX DETECTOR 
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2.2.7.2 READY DETECTION 

The ready detector (Fig. 2-25) is used to 
monitor the INDEX pulses for the rotational 
speed of the disko The INDEX pulses are input 
to the 300 msec hold-over-one shot. When the 
time between two consecutive INDEX pulses 
is greater than 300 msec, the index counter 
is held reset. If the time is less than 

300 msec, the hold-over-one shot is held fired and 
enables the index counter. When three consecutive 
INDEX pulses have clocked the index counter, SPEED 
is high and the READY/ signal is sent to the host 
system (see Timing Diagram Fig. 2-26). 

FROH INPUT IXTERFACE ~I..:.../O.::....::E:.:.N..:...A~ ___ --, 

FROH 
INDEX 
DETECTOR INDEX 

300 IDSec 
O~"E SHOT 

DIDEX COUNTER 

A A 

FROH DC- CONTROL .-----_-' 

INDEX 

300 msec- OS 

FFA 

SPEED 

READY I 

lOO .. ce; 

FIGURE 2 - 25 READY DETECTOR 

FIGURE 2 - 26 READY TIMING 
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HOST 
SYSTEM 

.... __ -.::;SP:,.:E:.:;E::;D .. TO THE ACTlVITY LED AND 
DOOR LOCK DRIVER 
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L----=I.",ND;;E~X;.:::;.O .. tr'o THE HEAD LOAD CIRCUIT 



2.2.8 TYPE OF HEADS 

2.2.8.1 READ/WRITE HEAD 

The read/write heads used in the BASF 6106/6108 
disk drives are tunnel erase type heads. Data 
is recorded at a flux density of 3536 to 5536 
flux changes per inch (fei). 

The nominal frequencies on the read/write head 
are 62.5 kHz and 125 kHz when FM recording 
technique and 62.5 kHz, 125 kHz and 83.3 kHz 
when MFM recording technique is used. In FM mode 
the nominal distance between flux reversals is 

4 JUS or 8 jUs. In MFM 6 JUS flux revers al 
spacings are also encountered. 

The radial density is 48 tracks per inch (tpi). 
This gives 0.0208 inch nominal track to track 
spacing. The tunnel erase gaps trim the track 
width from 0.014 inch after write to 0.013 inch 
after erase (see Fig. 2-27). 

;;~~;;~:~~~::,J;.;;~lll~ ----.-,--
~O . 8 mil 7 .8 mi 1 

1 ~EI;~I~~~~\~~:~:lillt 13 : mil 

WRITTEN DATA TUN~EL ERASED 
DATA 

FIG. 2 - 27 TRACK GEOMETRY 

The read/write head contains three coils: two 
read/write coils and the erase coil (see Fig. 2-28). 
The erase coil is energized during every write 
operation and limits the track width and provides 
low noise guard bands on each side of the recorded 
track. The two read/write coils are wound on a 
single core and are center tapped. The electrical 
connections of the read/write head are shown in 
Fig. 2-28. During a write operation the write current 
will be directed alternately to one of the two readl 
write coils by a flipflop. This causes a flux change 
every bit to be written. The old data on the track 
will be overwritten by the new data stream. 

On a read operation an output voltage is induced 
in the readjwrite head by every flux change that 
passes the gap of the readjwrite head. This voltage 
is used by the read circuits to recover the written 
data. 

INPUT FROH 
WRITE DRIVER 
OR 
OUTPUT TO 
!lEAD AMPLIFIERS 

HEAD 
SELECT 
SWITCH 

R/W
COILS 

CENTER TAP 

_ERASE COIL 

,7 

FIG. 2 - 28 ELECTRICAL CONNECTION OF THE READj 
WRITE HEAD 
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2.2.8.2 SIDE SELECT LOGrC 

The side select logic is used by the double 
sided mini disk drive (BASF 6108) and selects 
either head 0 or head 1, depending whether the 
SIDE l-signal from the input interface is high 
or low. The side select logic in Fig. 2-29 
consists of two head select switches (T 11, 
T 12 and associated circuits) and a diode 
matrix (D I, 2, 11, 12, 16, 17). If the SIDE 
I-signal is low, transistor T 11 i5 on and 
head 0 is selected. The signal COMO/ is at 
ground and generates a forward bias to the 
diodes D 11, D 12 and D 16. 

In a read operation the read signal induced in 
the read/write coils of head 0 is transferred 
trough the diodes D 11, D 12 to the read circuits. 
In a write operation the write current generated 
in the write circuits flow5 through these diodes 
into the read/write coi15. The erase current is 
fed to the erase coil by the diode D 16. At the 
same time the diodes D I, D 2 and D 17 are blocked, 
because transistor T 12 is off. Transistor T 12 
will be on when srDE 1 is high and head 1 is 
activated. 

FIRGURE 2 - 29 SIDE SE~ECT LOGrC 
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2.2.9 WRITE CIRCUITS 

2.2.9.1 WRITE INITIATE 

The write circuits encade seria1 data from the 

host system to magnetic f1ux patterns recorded 
on the F1exy Disk. A write operation is initia

ted by the host system activating the fo1lowing 
input 1ines (see Fig. 2-30). 

• SELECT/ 

• MOTOR ON/ 

se1ects the drive and loads 
the head if no head load 
option is instal1ed. 

rotates the mini disko 

• WRITE GATE/ turns on the write circuits. 

• WRITE DATA/ encoded write data. 

• HEAD LOAD/ loads the head if head load 
option is used. 

DC- POWER 

MOTOR ON / 

0,5 sec HIN ~ 
I 

2.2.9.2 WRITE LOGIC 

A simp1ified 10gic of the write circuit is shown 

on Fig. 2-31 a. The write circuits are activated 
by WRTENA/which is active when the hast system 

sends WRITE GATE. The drive must be se1ected and 

the disk not write protected. The data stream fram 
the host system is divided by the write flipflop. 

It a1ternate1y turns on transistors T3 and T4 (see 
Fig. 2-31 b). The write currents Iw and Iw' which 
are determined by the resistor R 35 flow then 
alternately through the windings W1 and W2. 

The·write current and erase current can be b10cked 

by the DC-control logic, if apower failure has 

been detected. The erase current IE is turned on 
by transistor T5 when ERASENA/ is low. 

DRIVE SELECT/ 
·(HEAD LOAD/) 

SHP I 

~ 60 QlSec KIN ...... ~~--~ .......... 
WRITE GATEI 

WRITE DATA I 

35 msec HIN~ 

HIN ---..l 
! 

FIGURE 2 - 3D WRITE INITIATE TIMING 
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4 
012 Iw 

3 

5 
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011 IWI 

FROH GATE 4 
HOST 
SYSTEM I 110 ENA 

i SIOE rn 
SELECTI 10E , 

L_ . . i ID 6108 only 

FROH } TO THE 
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OETECTDR 

FIGURE 2 - 31 a SIMPLIFIED WRITE CIRCUITS BASF 6106/6108 

DATA o o 

WRITE DATA/ 
c D c c D c c 

I~RT FF 

\"RT FF/ 

.n 

FIGURE 2 - 31 b TIMING DIAGRAM - WRITE OPERATION FM (SIMPLIFIED) 
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2.2.9.3 ERASE DELAY LOGIC 

ERASENAI is always switched a certain delay 
time after WRITE GATE/. The value of the erase 
current is determined by the value of the re
sistor R67. The delay of the erase current is 
necessary. because the tunnel erase gaps are 
physically located behind the read/write gap. 
This causes the erase gap to re ach the same 
place on the track later than the read/write 
gap. Fig. 2-32 shows the erase delay logic. 
Fig. 2-33 is a timing diagram for the erase 

delay logic. 

FIW~I 

IlC-CO\TROL 

WRTENA I 

PWRONRESETI 

A 

ERASE OFF 
DELAY 

ERASE ON 

DELAY 

A 

WRTEN,\ / 

ERASE/- FF 

A 

FIGURE 2 - 32 ERASE DELAY LOGIC 

I\'IUTE ENABLE 

[RASE ON J)LY 

ERASE E:-JABLE 

ERASE OFf' 1ll.Y 

(320-400) ,",sec 

I"' 

FIGURE 2 - 33 fRASE OELAY TIMING 
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2.2.10 READ CIRCUITS 

2.2.10.1 READ INITIATE AND READ BLOCK DIAGRAM 

The read circuits recover data recorded on the 
Flexy Disk by a write operation. A read opera
tion is initiated from the host system by acti
vating the following lines: 

• SELECT/ 

• MOTOR ON/ 

selects the drive and loads the 
head if Auto Head Load option 
is used. 

rotates the Flexy Disk . 

FROH [ THE 

rl~~~TS ----..,.-, 

PIJ 2 

SIOE 
SELECT INTEIlRATEO READ LOOI[ R/W HEAD 0 [IRCUIT MC 3470 

3 1-----1 
I I 

REAOI I 
5 WRITE I 

4 
Iil 

RIW HEAD 1 
3 

5 

4 
WRTENA;a1 

• HEAD LOAD/ 

• SIDE SELECT/ 

loads the head if head load 
option is used. 

selects head 0 or 1 

The signal WRITE GATE/ must be inactive to enable 
the read circuits. Fig. 2-35 shows the read initiate 
timing. The read circuits shown on Fig. 2-34 com
prise an integrated read amplifier system and the 
necessary external components. 

INTEGRA TED REAO 
[IRCU IT M[ 3470 

r OUTPUT INTEA FA( E :l 
'1 !I 

,-------------, 
I I 
I I 

I I 
I • ROO li 

I-'--t-+---l DA TA 
I 
I 

I I 
I I 
L ______________ J 

Gl 6108 ..,Iy 

110 ENA 

I' 
'1 I· ., 
I· .j 
I· 
·1 
I· 
./ 

FIGURE 2 - 34 READ CIRCUITS BASF 6106/6108 (SIMPLIFIED) 
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R/W 

HEAD 0 

R/W /TI 
HEAD 1 

2.2.10.2 READ/WRITE SELECT 

The read/write select circuit consists of two 
MOS-FET switches. The inputs of the switches 
are connected to the read/write coils of the 

selected read/write head. The outputs of the 

switches are connected to the read preampli

fier (see Fig. 2-36). 

When the disk drive is operating in the WRITE

mode, WRTENA ; 01 is high and T6 and T7 are 

open. The read/write coils are disconnected 
from the read preamplifier. In the READ-mode 

WRTENA; 01 is low) the output signal of the 

selected read write head is switched to the 
read preamplifier. 

J/P2 

FROH THE 
WRITE 
CIRCUITS 

.... 
u 
~u 
UJ(3 
Vlo 
LU"'" 
o 
VI 

{~ 

WRTENA ; 01 

FROH R/W 

SELECT { 

.12\1 

2.2.10.3 READ AMPLIFIERS AND FILTER NETWORK 
(FIG. 2 - 37) 

For amplHication of the read signal a high gain 

linear amplifier of the read LSI and an external 
transistor stage are used. 80th circ~its increase 

the read signal amplitude by a gain of "" 260. 
This amplified signal feeds into a filter net
work. The filter network is a low pass filter 

with a bandwidth of "" 270 kHz. The potentiometer 
is for variation in amplifier gain and head out

put compensation. 

FIG. 2-36 READ/WRITE SELECT LOGIe 
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FIG. 2 - 37 READ AMPLIFIERS AND FILTER NETWORK 

NOTE: Refers to PCB-Assy 88366-001, readamp deleted 
in Assy - 002 
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2.2.10.4 ACTIVE DIFFERENTIATOR AND COMPARATOR 

Both circuits are part of the read LSI MC 3470. 

A simplified circuit is shown on Fig. 2-38. The 
active differentiator is implemented by a dif
ferential amplifier with capacitor coupled 
emitters. The current through this capacitor 

'and also through the collector resistor will 

be a derivative of the input voltage. 

dVin(t) 

dt 

Also the output voltage Vo of the differential 

amplifier will be a derivative of the input 
voltage. 

2 R C dVin(t) 
dt 

The output voltage Vo is applied to the com

parator which provides zero crossing detection 
of the waveform. Since the capacitor shifts 

the current "" 900 to the input vo ltage peak 
detection of the input voltage is performed. 

Fig. 2-40 shows a timing diagram of the dif
ferentiator and comparator circuit. 

FILTER 
:-'"ETWORK 

FROH {~ 

V"'\ 

Me 3470 
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+ 
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DIFFERENTIATOR 

I 
I 

2.2.10.5 TIME DOMAIN FILTER AND CROSSOVER DETECTOR 

The purpose of the time domain filter is to suppress 
false crossovers of the comparator caused by shoul
dering in the differentiated read signal. This can 
happen on outer tracks of high resolution disks when 
high resolution heads are used; The time domain filter 

contains a pulse generator, the time domain one shot 

and the time domain flipflop (see Fig. 2-39) and is 
part of the integrated read LSI. The pulse generator 
generates a short pulse for every transition on its 

input. These pulses are used to trigger the time do
main one shot. The pulse duration of the time domain 

one shot is determined by an external RC-combination 
and is set to less than 2 lusec for the BASF 6106 and 

6108. The state of the comparator output is loaded in
to the time domain-flipflop by the trailing edge of 

the time domain one shot 2 lusec later (see Fig. 2-40). 

Because false zero crossings always exist for a shor

ter time, the time domain flipflop will not change 
when it is clocked by false crossovers. 

The crossover detector consists of a bidirectional 
one shot which is triggered by each transition of the 
time domain flipflop. The pulse width of the cross

over detector can be adjusted by external elements. 

For the BASF 6106 and 6108 the output pulses (READ 
DATA/) of the crossover detector are set to 500 nsec. 

COMPARATOR 

---, 

TO 
TIME DOMAIN 
FILTER 

L ________________________ _ 

FIGURE 2 - 38 ACTIVE DIFFERENTIATOR AND COMPARATOR 
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FIGURE 2 - 39 TIME DDMAIN FILTER AND CROSSOVER DETECTOR 

2.2.10.6 TIMING DIAGRAM READ CIRCUITS 

Fig. 2-40 is a timing diagram of the read circuits 
and illustrates the functions described above. 
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2.2.11 OC-CONTROL AND POWER ON RESET LOGIC 

2.2.11.1 OC-CONTROL 

The OC-control logic is shown on Fig. 2-41. This 
logic monitors the OC-voltages + 5 V and + 12 V 

and disables the write and erase current source, 
if one of these voltages is missing or out of 
the following limits: 

If + 5 V falls below + 4.7 V, OC-CONTROL goes 
high and disables T2. 

If + 12 V falls be10w + 9 V, T2 is also b10cked 
and the write and erase current inhibited . 

• 12V 

.sv 
Tl TO 

+--...--_.--_-(. )r-=':';';':';~ :;~! 

07 
14,31 

A&l 

FIG. 2 - 41 DC-CONTROL lOGIC 

·SV 

~ 

.sv 

2.2.11.2 POWER ON RESET LOGIe 

The power an reset 10gic is shown on Fig. 2-42. 
As the + 5 V energizes the capacitor begins to 
charge towards + 3 V. As lang as the capacitor 
voltage is lower than the threshold vo1tage Vth 
of the driver gate the PWRONRESET/-signal ;s held 
low, thus a 40 msec logic initialization pulse 
is developed (see Fig. 2-43). The PWRONRESET/-pulse 
provides the following: 

• Resets the ERASE OFF Oelay One Shot. 

• Resets the Ready Detector Logic. 

• Resets the IN USE-FF. 

• sv 

A6 TJ2-2 

PWRONREsn TO 
ERASE LOG I( 

+---...... ~~AOY 
DETEClO!< 

L---...... ro 
IN USE-FF 

FIG. 2 - 42 POWER ON RESET LOGIC 

rOWF.R ON RF.SF.T~L_j •••••••••••• 

FIG. 2 - 43 TIMING DIAGRAM POWER ON RESET 
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SECTION 3 

INSTALLATIO N 

3.1 INSTALLATION 

3.1.1 GENERAL 

This section provides information for instal
lation and configuration of the mini disk drive. 

3.1.2 UNPACKING AND INSPECTION 

The mini disk drive is packaged ;n a heavy duty 
container, designed to ensure adequate protec
t10n during shipping and handling (see Fig. 
3-1). When the mini disk drive is installed, 
store the container and all packing material 
for possible future use. Use the fo.llowing pro
cedure during unpacking and inspection: 

• Remove contents of shipping container 
and inspect for in-transit damage. If 
damage is evident, notify the carrier 
and BASF. Specify nature and extent of 
damage. 

• Verify that content of shipping con
tainer agrees with shipping list. Notify 
a BASF representative if anything ;s 
missing. 

• Verify that model designation and serial 
number agree with those on the shipping 
invoice. 

• Inspect assemblies for loose hardware. 
Tighten hardware 1f necessary. 

AND OPERATION 

FIG. 3 - 1 SHIPPING CONFIGURATION 
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3.1.3 CONNECTING CABlES 

The mini disk drive is connected to the host system 
by two connecting cables, the DC-cable and the 
interface cable. The DC-cable requires direct con
nection to each drive, regardless of connecting 
configuration. The interface cable is connected to 
the various connecting configurations (see 3.1.6) 
and should not exceed 10 feet in length. 

3.1.4 CONNECTORS 

3.1.4.1 DC-CONNECTOR 

OC power is connected to the disk drive through 
connector J5. The input pin assignments and vol
tage requirements are listed in table 3-1. 

PIN OC VOlTAGE TOlERANCE CURRENT MAX. 
No. RIPPLE 

(p - p) 

1 + 12 V :. 0.6 V +)1.75A 100 mV 

2 + 12V RH - - -
3 + SV RET - - -
4 + 5 V + 0.25V 0.7 A 50 mV -

+) Plus 0.65 A motor starting current for max. 
50 msec. 

Voltages to be measured on testpoints on drive PCB. 

TABLE 3 - 1 OC-POWER REQUIREMENTS 

The return lines for + 12V and + SV (pins 2 and 3) 
should be separate lines and must be connected to
gether in the system. OC power input connector JS 
is mounted on the component side of the PCB beside 
the stepper motor (see Fig. 3-9). The 4 pin connec
tor is BASF P/N 88359-001 (see Fig. 3-2) and is 
soldered directly to the PCB. The recommended mat
ing connector is AMP P/N 1-480424-0 using pins 
P/N 60619-}. 

L. 1 " 

FIG. 3 - 2 OC-CONNECTOR 

3.1.4.2 SIGNAL CONNECTOR 

The signal cable is connected to the mini disk 
drive through connector Jl. Connector J1 is a 
34 pin PCB edge card connector located at the 
rear of the disk drive. The pins are numbered 
from 1 to 34 with the even pins on the compo
nent side. Pin 2 is located closest to the 
stepper motor and is marked. A keyslot is pro
vided between pins 4 and 6 for optional connec
tor keying. Recommended mating connectors for 
J1 are listed in Table 3-2. 

CABlE TYPE MANUFACTURER CONNECTOR CONTACT 
P/N P/N 

3463-0000 NA 
FLAT CABLE SCOTCHflEX 

3463-0001 NA 

TWISTED AMP 583717-5 1-583616-1 PAIR # 26 

TABLE 3 - 2 RECOMMENOEO J1 MATING CONNECTORS 

3.1.4.3 FRAME CONNECTOR 

The mini disk drive must be frame grounded to the 
host system to insure proper operation. A fast 
on tab is provided on the drive near to the stepper 
motor. A fast on connector with AC ground from the 
host system can be attached or soldered if the mini 
disk drive is not fastened directly to the frame of 
the host system with a good AC ground. The tab is 
Grothe-Hartmann 17312 and its mat ing connector i s 
Grothe-Hartmann 123211. 

3.1.4.4 INTERCONNECTING DIAGRAM 

Fig. 3-3 is provided as an interconnecting diagram 
showing the connections directly to or from the 
PCB. Connectors J2, J3 and J€ are for internal 
drive use. connector Jl and J5 are from the con
tro 11er. 
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3.1.5 lOGIC LEVELS AHD TERMINATION 

Interface signals to and fram connector J1 have 
the logic levels represented by Fig. 3-4. All 
signal inputs are terminated by a 150 ~ resis
tor network chip (position 40). This chip can 
be removed for a daisy chain configuration where 
only the last mini disk drive needs a termina
tion network. 

The BASF 6106/oB uses SN 7438 or equiva1ent as out
put driver. As input receiver SN 7404 or equi
valent is used. Fig. 3-5 shows the recommended 
interface 10gic. 

weiC I LOCIl; 0 

+ 5.25 V 

""" L '.' , 
LOW \.u. 4V 

~OV--~~--------------------~~ 

FIG. 3 - 4 INTERFACE lOGIC LEVELS 

+5V 

SN7438 r KAX. 40 nE;H 
lIlBON OR 
'!\IISTEO PAIR 

FIG. 3 - 5 RECO!+lEHDED DRIVER I RECEIVER 
CIRCUIT 
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3.1.6 CONNECTING COHFIGURATION 

The BASF 6106/6108 can be conneeted to the host system 
in different configurations: 

• Single Drive Configuration 

• Multi Drive Configuration 

3.1.6.1 SINGLE DRIVE CONFIGURATION 

Only one drive is connected to the host system as 
shown in Fig. 3-6. 

IIDST MINI • 
OC 

SYSTEM llJSK 

SIGNAL DRIVE 

FIG. 3 - 6 SINGLE DRIVE CONFIGURATION 

3.1.6.2 MULTIPLE DRIVE CONFIGURATION 

.- SIGNAL 
LINE 
TERMINATOR 
INSTALLED 

In multi drive configuraticins more than one drive 
is connected to the host system. In a multi drive 
configuration the BASF 6106 can be connected in 
radial select or daisy chain fashion (see Fig. 3-7 
and 3-8). 

In a radial select configuration all mini disk 
drives need terminator networks and in a daisy 
chain configuration only the last drive needs a 
terminator Chip. 
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3.1. 7 SELECTION OF THE DESIRED OPTIONS 

3.1.7.1 SELECT OPTIONS 

In a single drive configuration the Auto 
Select Option will be used,in a multi drive 
configuration the Radial Select Option must 

.JJ-I JJ-2 

1-2 )-4 5-6 5-6 7-8 

AUTO SELECT 

RADIAL DRIVE 

DR IVF. 
51;I.ECT 

IJIU Vl 

X· Jumper installed 

TABLE 3 - 3 SELECT OPTIONS JUMPERING 

3.1.7.2 HEAD LOAD OPTIONS 

There are three Head Load Options: 

• AUTO HEAD LOAD 
HEAD LOAD = INT. SELECT 

• SELECTED HEAD LOAD 
HEAD LOAD = INT.SELECT·HEAD LOAD 

• -RADIAL HEAD LOAD 
HEAO LOAD = HEAD LOAD 

.J.J-2 JJ-3 

RADIAL HEAD LOAD 

TABLE 3 - 4 HEAO LOAD OPTION JUMPERING 

3.1.7.3 IN USE / DISK CHANGE OPTION 

Pin 34 of the interface can be used as IN USE 
(INPUT) or DISK CHANGE (OUTPüT) (see Table 3-5). 

IN lJSL 

U 1 SI\ (/IANGI: 
() I' 11 ()_'I: 

JJ-2 

TABLE 3 - 5 IN USE / OISK CHANGE OPTION JUMPERING 

3.1.7.4 DODR LOCK OPTIONS 

Locking of the door can be accomplished by the 
following conditions shown in Table 3-6. 

JJ-3 .1./-4 

IOOll UX:I\= IN USE 

3 - 6 

• 1/0 IiNA 

• HIJLOAIJ 
ENA 

• IN USE .. • 
IN USE FF 

• IN USE OPTION must be inatal!edl 

TABLE 3 - 6 OOOR LOCK OPTIONS JUMPERING 

} 
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3.1.7.5 ACTIVITY LEO OPTIONS 

The activity LEO can be switched on by the 
following conditions shown in Table 3-7. 

.1.1-4 

ACTIVI1Y • DOOR LOCK-
u:n SPEED 

TAßlE 3 - 7 ACTIVITY lEO OPTION JUMPERING 

3.1.7.6 WRITE PROTECT OPTION 

The manner in which the mini disk is write 
protected can be selected by jumpers as shown 

in Table 3-8. 

OPTION 

WRlTE .. 
rR(rr!;CT 

WRITE NOTCH 
PRm1;CT= OPEN 

././-' .1.1-4 

TAßlE 3 - 8 WRITE PROTECT OPTION JUMPERING 
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3.1.7.7 STEPPER MOTOR SWITCHING 

If the stepper motor shall be enabled by the 
MOTOR ON signal the following jumper must be 
installed (see Table 3-9). 

JUMPf.R 

TAßlE 3 - 9 STEPPER MOTOR SWITCHING 
OPTION JUMPERING 



3.1.7.8 JUMPER MATRIX 

Table 3-10 provides a Jumper Matrix for all 
Options. Far selecting the desired jumpers 
provide the following: 

• Select one of the SELECT options and in
stall t~jumpers 

• Select one of the Head Load options and 
;nstall~e jumpers 

• Select In Use or Disk Change option. 

• Select one of the Ooor Latch options, if 
door locking or activity LEO is used. In
stall the jumpers. 

• Select one of the Activity LEO options and 
install-rhe jumpers. 

• Select one of the Write Protect options 
and inslGäTl the jumpers. 

• Install the Stepper Motor Switching Jumper 
if desired. 

For location of jumpers refer to Fig. 3-9. 
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• IN USE + IN USE- FF + 1/0 ENA ····,:<l/«:<:l: :X" (':ex [::<:::}' IX 
• IN USE + HDLOAD ..... , .. /:1;'. . IX' .. : IX;.:':·: !;.:::'IX 
• IN USE + IN USE- H + HDLOAD>: ': IX 0' I IX': ", .::.. IX 

ACTIVITY ACT. tED • HDLOAD ENA • SPEED '.:/,:J: ';' :.:: f" X:· 
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TAßLE 3 - 10 OPTION JUMPER MATRIX 

3 - 8 

J 



FRONT oooR-----I 

J 

R69 (JITTER ADJUST) 

J!P2 
(READ WRITE HEAD) 

SPINDLE DR IVE------HrJ,..ij.,..Jt.~U~ 
PULLI::Y 

FRONT DOOR LATCH 

DOOR LOCK SOLENOID 

DRIVE HELT 

J!P6 (DRIVE MOTOR 
TRACK ZERO SWITCH) 

J2 ( DC- CONNECTOR) 

1~31~~Lt~V-,~----DRlVE MOTOR 

TERMINATOR 
"~~~-r----____ NETWORK 

J!P3 

HEAD LOAD SOL. 
0001{ LOCK SOL. 
L./RITE PROT. PHOTO TRANS. 
INDEX PHOTO TRANS. 

HEAD CARRIAGE 

(STEPPER MOTOR) 

-\+-+I-----SPIRAL WHEEL 

~~~~~~ij;~~~ ____ --READ!WRITE ~ HEAO 

++~--- DRIVE MOTOR 
PULLEY 

HEAD LOAD SOLENOID 

FIGUR!: 3 - !) • 1'1\1(1' I.OCI\TlONS (1'IUNZI.J.'!iLl 



0.393 

3.1.8 URIVE MOUNTING 

3.1.8.1 MOUNTING POSITIONS 

The mini disk drive may be mounted in any 
position. 

3.1.8.2 MOUNTING DIMENSIONS 

Figure 3-10 shows the outline and mounting 
dimensions of the mini disk drive. For more 
detailed information see Specification of 
the BASF 6106/6108 mini disk drives. 
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3.2 OPERATION 

3.2.1 GENERAL 

There are 00 front panel controls on the ßASF 
6106/6108. All power and control functions are 
handled through the interface. Operating pro
cedures consist primarily of loading and un
loading the mini disko 

3.2.2 MINI DISK STORAGE AND HANDLING 

The following are essential requirements for 
mini disk storage and handling: 

• The mini disk should be stored in an en
vironment that is clean and free from any 
magnetic influence. 

• The mini disk should be in same tempera
ture and humidity environment as the disk 
drive for a minimum of five minutes prior 
to use. 

• Return Flexy Disk to protective envelope 
when not in use. 

• Never place heavy objects on the mini 
disk cartridge. 

• Never touch the Flexy Disk through the 
cartridge opening when handling. 

• Never attempt to clean the Flexy Disk. 

• Do not be nd or fold the Flexy Disk. 

• Do not use rubber bands or paper clips 
on the Flexy Disk. 

• Never write on cartridge (use labels). 

• Do not expose Flexy Disk to excessive 
heat or sunlight. 

Proper loading of the mini disk is vital to 
the operation of the mini dis~ and drive. 
Fig. 3-11 shows the proper loading of the 
mini disko 

Procedures for loading and unloa~ing the mini 
disk drive are given in Tables 3-11 and 3-12, 
respectively. 
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FRONT DOOR 

LABEL 

Caution: insert fully before closing the front door! 

FIGURE 3 - 11 FLEXY DISK LOADING 

STEP ACTION 

1 Press front door and release to open 

2 Insert Flexy Disk fully ~ith label 
towards front door 

3 Close front door 

TAßLE 3 - 11 FLEXY DISK LOADING 

STEP ACTION 

1 Press front door and release to open 

2 Remove Flexy Disk 

TAßLE 3 - 12 FLEXY DISK UNLOADING 



3.2.3 WRITE PROTECT 

There are two methods used to protect a Flexy 
Disk from being written: 
a) Write Protect if Notch open (optional) 
b) Write Protect if Notch covered ( ECMA 

3.2.3.1 WRITE PROTECT IF HOTCH OPEN (OPTIONAL) 

Jumper: JJ3 : 3-4 

UNPROTECTED 

WilTTE 
PROTECT /TAB 

WRITE PROTECTED 

FIGURE 3 - 12 WRITE PROTECT FEATURE (OPTIONAL) 

3.2.3.2 WRITE PROTECT IF NOTCH COVERED (ECMAl 

Jumper: JJ3 5-6 
JJ4 3-4 

WRITE PROTECTED 

WlUTE 
PilOTECT /TAB 

UNPROTECTED 

FIGURE 3 - 13 WRITE PROTECT FEATURE (ECMA) 
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WRITE 
PROTECT 

VNOTCH 

WillTE 
PROTECT 

VNOTCH 



SECTION 4 

MAINTENANCE 

4.1 GENERAl 

This section contains the procedures for per
forming operational checks, alignments and 
adjustments for the BASF 6106 and BASF 6108 
mini disk drives. 

4.2 TOOLS AHD TEST EQUIPMENT 

To perform proper maintenance of the mini 
disk drive, certain tools, test equipment 
and supplies are required. A list of 
standard tools and test equipment is 
provided in tab1e 4-1. Special tools and test 
equipment are 1isted in table 4-2. 

Common hand too1s 
Freon 
Cotton tipped swabs (Q-tips) 
Soft 1int free cloth (gauze) 

Vo ltohmmeter 
Oscilloscope 
Inspection Mirror 
Frequency Counter 

TABLE 4 - 1 STANDARD TOOLS AND TEST 
EQUIPMENT 

4 - 1 

The BASF 2007 exerciser 1s a portable unit 
to operate the mini disk drive off-line. 
The BASF 2007 will enab1e the user to make 
all adjustments and checks required on the 
BASF 6106 and BASF 610B mini disk drives. 
The exerciser is provided with controls and 
indicators to execute all contro1 operations 
and simulate and read and write operations. 

BASF - CE - Mini Disk 
BASF - CLEANING Mini Disk 
Exerciser BASF 2007 
Dial Gauge (Belt Tension Tool) 

TABLE 4 - 2 SPECiAl TOOLS ANO TEST EQUIPMEtH 



4.3. CHECKS, AOJUSTMENTS AHD REPLACEMENTS 

4.3.1 PCB REPLACEHENT 

ol) Tum off oe voltages. 

b) Remove P 1, P 2, P 3. P 4, P 5. P 6. 

c) Remove the 4 .aunting screws. 

d) To reinstall, reverse the above. 

e) Check and readjust the Index-detector. 

f) Readjust the drive motor speed and jitter. 
if a new PCB was installed. 

... ~ .. s I 10 .! 5. 

\ 
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4.3.2 SPINDLE DRIVE SYSTEM 

The spindle drive system consists of the 
drive motor, the drive motor pulley, the 
spindle drive belt and the spindle drive 
pulley. 

4.3.2.1 DRIVE MOTOR AHD DRIVE BELT CHECKS 

a) Turn off the oe input power. 

b) Rotate drive motor manually and inspect 
drive belt for wear, cracks or fraying edges. 
Replace drive belt, if necessary. 

c) Rotate motor manually and inspect for 
bearing noise or binding. Replace drive 
.ator, if necessary. 
(Ref. to Drive Motor Replacement Procedure) 

d) Turn on oe power to mini disk drive. 

e) Start drive motor (MOTOR ON/active). 

f) Verify that drive motor and drive belt 
operate normally and that drive belt 
tracks evenly and smoothly in center of 
both pulleys. 

4.3.2.2 DRIVE BELT TENSION CHECK 

a. Take a dial gauge and press it against 
the drive belt until the deflection of 
the belt is 51\111. 

b. The reading on the gauge must be 

"" 80 p .!. 5 p. 

c. If the measured value is out of limits 
perform drive belt tension adjustment. 

) 

} 
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Ileading 80 p ~ 5 p 
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4.3.2.3 DRIVE BELl REPLACEMENl AND TENSION ADJUSTMENT 

a. Slightly loosen the drive motor screws. 

b. Adjust the drive belt tension for a 
reading of 80 P ~ ~ P on the dial gauge, 
when the drive belt is 5 mm deflected. 

c. Tighten the drive motor setscrews. 

4.3.2.4 DRIVE MOlOR SPEED CHECK 

a) Load a BASF-CE-Mini Diskette. 

b) Turn on drive motor. 

c) Allow no wann up time. 

d) Check that the dark lines of the tacho 
disk on the spindle pulley appear motionless. 
Use the inside ring for 50 Hz and the outside 
ring for 60 HZ.*) 

4.3.2.5 DRIVE MOTOR SPEED ADJUSTMENT 

a) load a BASF-CE-Mini Diskette. 

b) Turn on drive motor. 

c) Allow no wann up time. 

d) Position to track 16 and load head. 

e) Turn the potentiometer R 47 until the dark 
lines of the tacho disk on the spindle 
pulley appear motionless. Use the inside 
ring for 50 Hz and the outside ring for 

*) 

60 Hz"). 

lhis adjustment is only possible in an area 
where flourescent light exists. Dtherwise, 
provide the adjustment or check as shown in 
4.3.2.6. 



4.3.2.6 DRIVE MOTOR SPEED ADJUSTMENT USING A 
FREQUENCY COUNTER 

a) load a BASF CE-Mini Oiskette. 

b) Connect a frequency counter to TJ2-8 (INDEX) 

c) Turn on the drive motor. 

d) Allow no warm up time. 

e) Position to track 16 and load head. 

f) Measure time between two consecutive Index pulses 
and adjust pot R 47 to 200 msec ~ 1 msec if 
necessary. 

4.3.2.7 DRIVE MOTOR REPlACEMENT 

a) Remove mini disk drive from mounting and place 
it on a clean work surface. 

b) Remove drive belt. 

c) Remove wire 2 and 4 of P6. 

d) Remove the two drive motor set screws. Drive 
motor is now rcrnoved from disk drive. 

e) Place new drive motor in same position and fasten 
it snugly. Tighten drive motor set screws. 

f) Reinstall wires2and 6 of P6. 

g) Install drive belt and verify correct tracking. 

h) Provide drive belt tension adjustment procedure 
(4.3.2.3). 

i) Perform speed adjustment. 

4 - 4 
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V 
60 
ICAL! 
UNITS 

L 
EXAMPLE: 

X = U1 - U2 = + 2 scale units 
Y " U3 - U4 = - 4 scale units 
Z " X + Y " + 2 - 4 = - 2 scale units 
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4.3.3 POSITIONING SYSTEM 

The positioning system consists of the stepper 
motor with spiral wheel. the head carriage 
assembly and the optical track 00 switch. 

4.3.3.1 TRACK ADJUSTMENT CHECK 

a) Load a BASF-CE-Mini Diskette. 

b) Start the drive motor and select the mini disk 
drive. 

c) Select head O. 

d) Allow no warm up time, then step the 
carriage to track 16. 

e) Measure with oscilloscope: 

SYNC ~ EXT. POS. TJ2-8 INDEX 

CH 1 AC 100 mV uncalibrated inverted TJ 1-7 

CH 2 AC 100 mV unca librated . T J1-9 

MODE ADD 

TIME BASE: 10 ms/Div. uncalibrated 

f) Monitor the read signal on the screen and adjust 
the time base of the scope until four orientation 
bursts are shown. 

g) Turn the variable gain potentiometer of the scope 
until the amplitude of the orientation burst reaches 
60 seale units. 

h) Determine X and Y (see example!) 
X = U1 - U2 Caution: Pay attention to sign 
Y " U3 - U4 

i) Calculate Z 

k) If Z exceeds 18 scale units proceed with point f 
9f track adjustment procedure (4.3.3.2). 
Continue for BASF 6108. (1 DIV = 10 SeAlE UNITS). 

1) Seleet Head 1 

m) Proeeed' through point f 'to i for head 1. 

n) If Z exceeds 18 scale unit proceed with point f 
of track adjustment procedure (4.3.3.2). If Z is 
lower than 21 scale units. the track adjustment 
is o.k. 



4.3.3.2 TRACK ADJUSTMENT PROCEDURE 

a) load a BASF CE-Mini Diskette. 

b) Start the drive motor and seleet the mini 
disk drive. 

c) Select Head O. 

d) Allow no warm up time, then step 
the carriage to track 16. 

e) Measure with oscilloseope: 

SYNC : EXT. POS. TJ2-8 INDEX 

CHI: AC 100 mV uncalibrated inverted TJ 1-7 

CH2: AC 100 mV uncalibrated TJ 1-9 

HODE: ADD 

TIME BASE: 10 msec/Div. uncalibrated 

f) loosen the mounting screws of the stepper motor 
and rotate body of the stepper motor until the 
maximum amplitude of the orientation bursts is 
reached. 

g) Monitor the read signal on the screen and adjust 
the time base of the scope until four orientation 
bursts are shown. 

h) Turn the variable gain potentiometer until the 
amplitudes of the orientation burst reaches 
60 scale units • 

. i) Rotate the body of the stepper motor until 
X and Y have the same value but oposite 
sign, or both are zero. 

j) Tighten the mounting screws of the stepper 
motor. 

k) Recheck the adjustment. If X and Y exceed 
4 seale units readjust the stepper motor '; 
(Pay attention to sign!). 

1) For BASF 6106 perform traek zero switeh 
adjustment check. 

4 - 6 

For BASF 610B: 

m) Select head 1 and begin with d) until f). 

n) Providepoints g) and h) for head 1. 

0) Measure X + Y. It must be less than 4 scale 
units. Readjust, if neeessary. 

p) Check the adjustment from head 0, if X + Y is 
lower than 10 scale units. 

q) Perform track zero switch adjustment check 
(4.3.3.3). 

) 

) 

J 



4.3.3.3 ADJUSTMENT CHECK FOR OPTICAL TRÄCK ZERO 
SWITCH 

a) Select mini disk drive and start drive motor. 

b) Monitor TJ2-3 (TRACK ZERO SWITCH). 

SYNC AUTO 
CH 1 2 V/Div. TJ 2-3 

MODE CH 1 only 

TIME BASE: 10 msec/Div. 

c) Step out to track O. 

________ d) Check space between head carriage and outer 
stop for ··2.5 mm. 
If the space is not correct provide track 
zero switch adjustment. 

e) Check if track zero switch closes (TJ2-3 is low) 
between tracks 3 and 2 when stepping toward~. 
track zero and opens (TJ2-3 is high) between 
tracks 2 and 3 when stepping from track 0 to 
track 4. If the track zero switch will not change 
within these limits provide track zero switch 
adjustment. 

4.3.3.4 ADJUSTMENT FOR OPTICAL TRACK ZERO SWITCH 

a) Load BASF FLEXY DISK 

b) Select mini disk drive and start drive motor. 

c) Measure with oscilloscope. 

SYNC AUTO 

CH 1 2 V/Diy. TJ 2-6 (Track 00) 

CH 2 2 V/Div. TJ 2-3 (Track O-Switch) 

MODE Chopped 

TIME BASE: 10 msec/DiY. 

d) Step the head carriage out until the head 
carriage touches the outer stop. 

e) Step in until CH 1 goes high (normally one 
step in). Now the head carriage is positioned 
at track O. 

1-==========_"": f) Loosen the track 0 switch and adjust it that 
-.-l,,-;l .... ~-/.I- it will close (TJ 2-3: high -..:;> low) between 

L--B~ii::::::::c::::::._..L _____ :::::::=:::::..J tracks 3 and 2 when the head carriage is moved 
towards track 0 and will open (TJ 2-3: low-- high) 
between ttacks 2 and 3 when the head carri age i s 
stepped from track 0 to track 4. 

" _ 7 



4.3.3.5 TRACK ZERO SWITCH RE PLACEMENT 

Al Mechanical Track Zero Switch 

a) Turn off all OC input power. 

b) Remove PCS. 

c) Remove holding screws of the track zero switch 
(on the rear). 

d) Remove the wires of the track zero switch. 

e) Connect the wires to the new track zero switch. 

f) Install the new track zero switch and the PCB. 

g) Provide the track zero switch adjustment. 

S) Optical Track Zero Switch 

a) Turn off all OC input power. 

b) Remove PCS. 

c) Remove holding screws of the track zero switch 
(on the rear) 

d) Remove the wires of the track zero switch. 

e) Connect the wires to the new track zero switch. 

fl Install the new track zero switch and the PCS. 

g) Provide the track zero switch adjustment. 

4 - 8 
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4.3.3.6 HEAD CARRIAGE RE PLACEMENT 

a) Remove mini disk drive from mounting and place 
it on a clean working surface. 

b) Disconnect P 2.1 (2.2) 

cl Disengage the spring. 

d) loosen the two hol~ing screws and take out the 
carriagewith the guide bars carpfully. 

e) Pu11 out the guide bars from the R/W head 
carriage. 

f) To reinstall the new head carriage reverse the 
above procedure. 

Caution: Handle spring carefully during rein
stallation. 

g) Provide the track adjustment accordingly 
(4.3.3.2). 

h) Check the track zero switch adjustment (4.3.3.3). 

4.3.3.7 HEAD LOAD PAD REPLACEMENT 
(BASF 6106 only !) 

a) Remove the PCB (4.3.1). 

b) Remove the old head load pad. 

cl lnstall the new head load pad. 

d) lnstall the PCB. 

e) Check the jitter adjustment (4.3.5.1). 

f) Index Adjustment 
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4.3.4 HEAD LOAD MECHANISM 

4.3.4.1 HEAD LOAD SOLENOID REPLACEMENT 

a) Remove mini disk drive from mounting and 
place it on a clp~n working surface. 

b) Extract wires 1 and 3 from connector P 3. 

c) Remove retainer ring and spacer shim. 

d) Loosen the two holding screws and remove the 
head load solenoid. 

e) To reinstall the head load solenoid reverse the 

above. 

f) Check for proper airgap when solenoid is 
activated. Return to the factory in case of 

gap being to small. Adjustment in the field 
is not possible. 

4.3.4.2 HEAD LOAD ACTUATOR CHECK 

a) Load the head. 

b) The clearance between the head load actuator 
and the pin on the head load pressure arm 
should be between 0.5 mm and 1 mm. 

) 

) 
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Note 1. Values mentioned above relate to 
electronic board P.No. 88366-001 
only. For P.No. 88366-002 the following 
limits apply for differential read 
voltage at TJI-7/9: 

Head 0 UTJl-7/9 ~ 0,07 Vpp 
Head 1 : UTJI-7/9 ~ 0.07 Vpp 
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4.3.5 READ/WRITE ELECTRONICS 

4.3.5.1 JITTER CHECK AND ADJUSTMENT 

a) Load a BASF Flexy Disk. 

b) Turn on drive motor. 

c) Step to track 39. 

d) Write all FM-ZEROS(lF) for BASF 6106(Head 0) 

for BASF 6108 (Head 0 and 1) 

e) Measure with oscilloscope: 

pos. CHI SYNC: INT. 

CH 1: DC 

CH 2: AC 

2V/Div. 

2oomV/Div. 

ID-9 READDATA 

TJI-7 

TRIGGER: Read Qata uncalibrated 

f) Tri9ger oscilloseope. that the read data 
signal "cateyes" are oisplayed. 

g) Measure jitter. If jitter of head 0 or 
Head 1 (track 39. lr)is 500 ns adjust pot 
R69 • 

• 
- for minimum jitter at BASF 6106 
- for liest compromise between jitter of 

head 0 and head 1 for BASf 6108 

4.3.5.2 READ AMPLITUDE CHECK 

a) Load a BASF Flexy Disk. 

b) Turn on drive motor. 

e) Step to track 39. 

d) Seleet Head O. 

e) Write a 11 "ones". 

f) Measure with oscilloscope: 

SYNC: EXT. POS. TJ 2-8 INDEX 

CH 1: AC 50 mV/Div. inverted TJl-7 

CH 2: AC 50 mV/Div. TJI-9 

MODE: ADD 

TIME BASE: 20 msec/Div. 

g) Check the measured read voltage at TJI-7/9 for 
the following limits: 

UTJI-7/9~O.4 Vpp (see noteI) 
Continue for BASF 6108! 

11) Select head 1. 

i) Write all ·ones". 

k) Check the measured read voltage 
the following limits: 

at TJI-7/9 for 

Head 0 
Head 1 

UTJI-7I9.>O.4 Vpp 
UTJl_7/9~0.4 vpp 

see note 1 
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4.3.6 PHOTO TRANSISTORS AND LED's 

4.3.6.1 PHOTO TRANSISTOR REPLACEMENT 

a) Disconnect plug of defective photo transistor. 

b) Remove photo transistor. 

c) Insert new photo transistor. 

d) Reconnect plug. 

e) Check the function of the photo transistor. 

f) Provide the index detector adjustment, if the 
index photo transistor has been changed. 

4.3.6.2 LED-REPLACEMENT 

a) Remove the LED from PCB board. 

b) Put in the new LED. 

c) Check the function of the LED. 

d) Provide the index detector adjustment. 

4.3.6.3 INDEX DETECTOR ADJUSTMENT CHECK 

The tracks 00 are prewitten with 1f 
containing an index alignment gap at 
the beginning of track. 

The index sensor is aligned properly when the 
beginning of the gap is time-coinc~dent with the 
leading edge of index pulse (see Fig. to the left). 

a) Load a BASF-CE mini disko 

b) Select head O. 

cl Start the drive motor and select the mini disk 
drive. 

d) Step to track O. 

e) Measure with oscilloscope: 

SYNC:EXT. POS. TJ2-8 
eH 1:0C 2V inverted TJ2-8 (index) 
CH 2:AC 100 mV TJl-9 (read data) 
TIME BASE: 100 /usec/Div. 

f} Check the timing hetween start of the sweep 
and the data burst for 450 /usec ~ 100/usec. 

g) Provide the index detector adjustment (4.3.6.4) 
if necessary. 

) 
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4.3.6.4 INDEX DETECTOR ADJUSTMENT 

a) Load a BASF-CE Flexy Disk 

b) Start the drive motor and select the 
mini disk drive. 

c) Step to track O. 

d) Measure with oscilloscope: 

SYNC: EXT. POS. TJ2-8 Index 

CH 1: AC 100 mV inverted TJl-7 

CH 2: AC 100 mV TJl-9 

MODE: 100 /usec/Div. 

TIME BASE: 100 ,usec/Div. 

e) Loosen the set screw of the index-holder. 

f) Adjust the time delay between start of the 

sweep and the data burst to 450 /usec ~ 80 /usec. 

g) Tighten the index holder set screw. 



4.4 LOCATION OF TESTPOINTS, IC's 
POTENTIOMETERS AND CONNECTORS 

TJ1 

POTI FUNCTI ON 
R 47 

R 69 

Drive Motor Adjust 
Jitter Adjust 

Connector Function 

J1 Signal - Interface 

J2 Read/Write - Head (s) 
1 ,3 Head Load Solenoid 

J3 2,4 Door Lock Solenoid 
S,6 Write Protect Photottunsistor 

7,8 Index Phototransistor 
11-18 Stepper Motor 

J5 DC- Connector 

2,4 . Drive Hotor 

J6 3,5,6 Track Zero Switch 

TJ2 

-TERmNATOR CHIP 

M 

I 
~---:;Il 

Test Points Signal 

1,2 Write Current Signal 

3,5 Read Sil;nal (Preamp. Output) 

TJ1 6 GND 

7,9 Read Signal (Differentiator Input) 

8 Jitter Voltage 
10 Erase Current T.P. 

11 ,12 Write Current T.P. 

1 DISK CHANGE FF/ 
2 PWRONRESET! 

TJ 3 TRACK ZERO SWITCH 
4 IN USE- FF 

5 f.l0TOR ON 
6 TRACK 00 

')." 
,', 

~,,, .. 

7 GND 

8 INDEX 


