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1.0 GENERAL ' . ’ .
This memo presents one approach to the recovery of information

from a rotating magnetic medium,

Commonly used techniques for recording high density information
are Freguency Modulation (FM) and, Modified Frequency -

Modulation (MFM).

FM Writes: 1. Transition at the end of every bit cell.

2. Transition in the middle of every "one”.

MFM Writes: 1. Transition in the middle of every "one".
2. Transition at the end of a zero if the

following bit is a zero.

The advantages ¢f these methods are numerous but the most

.

important is the high data rate for a given bandwidth.

buring play back of raw data from a disc one cbserves
distgrtion and frequency variation of the data. One form
of frequency variation (slow) is attributed to changes in
disc speed (RPM). This change in RPM can be as high as %5%
from drive to drive. Insgantaneous frequency shift (fast)
or "peak shifi"™ caused by the head/disc i;terface is another

problem to be reckoned with, when trying to recover data.
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1.0 Continued

to fast changes, by following slow variations a

end of the data bit cell. -

Phase Comparator

A ‘Phase Locked Loop (PLL) is a scheme that compensates

for slow frequency and phase variation and doesn't respond

PLL predicts

(from a time average &f a previous cell} the beginniig and

A block diagram of the PLL system is given-in Fig. 1.2.3%.

Voltage
Raw Data Cont;o;led
In Multivibrator
Filter = VM | Raf
Output
Freq.
‘Divider‘ -
Fig. 1,2.1
PLL Block Diagram
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2.0 PHASE LOCKXED SYSTEM DESCRIPTION (REF, Schematic Dwg. #159%67-001)

2.1 Phase Comparator (PC]

The PC generates an error signal proportional to the'phase
relationship of the incomming raw data and an internal
voltage Controlled Multivibrator (VCM). The average of the
error signal (pulse train) depends upon the relative phase
of the Raw Data and VCH (Fig. 2,1.1}. A block diagram and

iiming diagram for PC are given in Figs. 2.1.2 and 2,1l.3.

=%

" Fig. 2.1.,) PC Characteristics
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Voltage Summing
Translation Network
P.c. ' L)
) +24 +24V
One Shot I
Raw
Data Al I
In
S
b = oc] A
From VCM é A9 N ) 4
{1MHZ) rad - I i
I0utput
One ShotI
Ab
£
D] _QDI
g A9
I—‘:Ex = 55 AN %
P Ly
- ) .
Fig, 2.1.2
P.C. Diagram
2.1 Continued
As shown in Fig, 2.1.2 both "D" flip-flops set lines derive
their inputs from one shots in order to minimize the effects
of pulse widths., A voltage translator shifts the level of
'signals from oV, +5V to OV, 424V, and a summing network provides
a path for the error voltagelinto an BRAWING KO. REV,
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2.3

are clamping diodes, they help to shape the waveform on

Active FPilter ' ' .

The active filter operates between +24 to 0V ({(AlS) the DC
output of the OP-2MP is nominally set at +15V thch brings
VCHM to center frequency. The cutput is limited bg CR5

and VRl (to eliminate condition in which Al5 chokes: VCM).'
R17 shifts the cutput of Al5 and adjusts the free running
frequency of VCM. .R21 sets the DC gain of Al5 where C8,

€9, R21, and R22 determine the filter characteristies.

VCM and Divider -

The VCM is a controlled coupled multivibrator {(Q3 &nd 06},
whose frequency is contfolled by two curzent sources

{04 and Q5). The center frequenéy is a function of R26, R33
¢l]l, Cl4 and the output voltage of Al5. The center freguency
for the VCM is 2.0 MHz (for MFM) or 1.0 MHz (for FM*). Vﬁs

is the reference for the current scurces. CRE and CR7

collectors of Q6 and 03, The output is coupled to the frequency
divider. The frequency divider (Al2) is a ”D"Iflip-flop.
Inpﬁt to the frequency divider is from the V.C,.M. Output of
the freguency divider is applied to the P.C.
* For MFM Cll-C14=100pf.

For FM Cl1l=Cl4=200pf
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3.0 DATA DECODER DESCRIPTIONS (REF. Schematic Dwg, #15967-001)
3.1 The Data Decoder Coﬁsists of the following Segments:

1. Decoder '

2. Missing clocks detector

3. FRead syne. e R
Two timing diagrams are presented; one for EM_(Fig. 3.1,1} .
3.1.2).

and, one for MFM (Fig. The timing diagram is

separated for the above three segments. It should be noted
that since the decoder is used for FM or MFM not all circuitry

is being used for either decoding scheme selected.

It also should be noted that the read sync is extermly
instrumental in steering the deocder to its correct phase
relationship. The single shot multivibrator (A8) sets the

data in the center of the "window" (AlD-5)., A8 is also used

to determine the margin of the decoder.

4
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4.0 INTERFACE ~ DATA DECODER W/PLO (Ref, Schematic Dwg, $15967-001)
4.1 CONNECTOR JJX, 60 CONTACTS

Connector PN {90547-001, or connector PN 16918-001.

4.2 INTEPFACE LINE DESCRIPTION

4.2.1 Power Requirements : Signal Pi

‘ + 24V & 5% (APPROX 120 mA)* _ 56
+ 5V DC & 5% (APPROX 500 mA) 59, 60
GROUND : 03, 87

*Unless otherwise specified all wires are #24
4.2.2 INPOTS S
WRTCLX; *TTL LEVEL (SOURCE 7 mi) 23

RDGT; TTL LEVEL (SOURCE 7 mA} 02
DATA IN: TTL LEVEL (SOURCE 14 mA) *¥ 08

READ SYHC: TTL LEVEL (SOURCE 7 mA}
* 0.0 to .8V LOW, 2.0 to 5.3V HIGH
*%* DATA IN; USE #22 AWG TWISTED WIRES SHIELDED &

JACKETED PN 90%62-001

‘; * ' 08 DATA IN
< I *= 03 GROUND
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4.2.3

4.4
4.4.1

4.4.2

OUTPUT ' : ' SIGNAL PIN

PLO OUTPUT (For MFM) SHORT BETWEEN 26 to 30
PLO OUTPUT (For FM) SHORT BETWEEN 28 to 30
DATA; TTL LEVEL (max SINK 50 mA) 37
CIOCK; TTL LEVEL {max SINK 50 ma) 33
ADJUSTMENTS

R17 PLO CENTER FREQ
RS WINDOW MARGIN

SIGNAL DESCRIPTION (For MFM)

Input Signals

READ SYNC: A high level pulse {for min. B used) will cause
data separator to sync. to preamble of 0's for data tracking.
DATA IN: Preamble of all 0's is 500 KHz % 2.5% for

min. of 160 usec, after RDGT becomes high.

RDGT: _ WRTGT ’ I I
WRTCGT (Read Gate applied to Fd 142} -—-]-'—-r——-

: ;.;OOPsuﬂ

RDGT (Applied to Data Decoder.w/PLO |

-

. WRTCK: 500 KHz t ,1%

Qutput Signals

CLOCK: Pulses 500 nsec wide (Freq 500 RKHz t 3.0%)

DATAT  This line is low if one bit is present and high
if zero bit is present, (NRZ Form)
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4.5 SIGNAL DESCRIPTION (For FM) '
4.5.1 INPUT SIGNALS B '
READ SYNC: A high level pulse {for min 12 usec¢) will
. cause data separator to sync. To preamble
of 0's for data tracking. _ ’
DATA IN: Preamble of all 0's is 250 FHz & 2,5% f.;o;' rin
of 500 usec after RDGT becomes high.
RDGT:" See 4.4.1 RDGT |
- WRICK: 500 RHz .1t

§.5.2 QUTPUT SIGNALS
W Pulses JlusecC widé(Freq 250 FHz % 3%) this pulse
occurs simultanecusly with pulses -occuring:
on the TATA, LINE
DATA, : This line is low for 1 usec if one bit is present
and high if zere bit is present, CLOCK is used

to strobe data into the controller,.

DRAWING NO.' REY,
13025~-001 B
race /5 . or




4 :
.:if iy o
* Yos

ad

4
f f430
7 GE) pATATH ]
l R42
14y
i 125 f
] IZS }—
5V
5 238
1K
f CATT
(53 FEADSYHC.
2
it ' = ) o g /2
if 1 5 +5¢ 3] . 12 L1 g '3 Al
j 25K e ez b a
;S w2 NP
€ N { . wy % nLPF - = PQ o
¢ : R40 49 o
!-ZK L ‘F'l! I\
4 2 [ &
T Le
o A 5 7
_ S iy < ¥
1 i . 3 i
" oo
g Ix J RS P
lt * * N
: p £35 2R3 Gwo7
g k3 AT ‘{H’ 1k
& @ LENOTE S JumeeR wiRE , FRoM £ To £2 e LK L
) o] —-..I
) 5 +24V
4 ALL 1Ye AND 0 1% AFSISTORS AND 1/8W o _
L . =) INTELPATER
3. Y 2MeTHmn R meghTS wesred on Ebow of BasLD £ —+ ot —— 48V NorTaGE | PLHNO. E
S A, -2» + i
SBRSITTE conybi O Elau = 02231 =k €32 JE g:, 43¢ :
2. SAPACITAMCE VALLES ARE TN MIcooFARADS. NPT 047 ] jov ) D 3 :
k: por ¢—— aup a
§. FRODSTAMCE WLLD ARL TH Wi, t/dw, 5%, ]_ }
i = =
. NOTET! LMATT CWEDWINME SBOLIFIED. .y A




T a7 4y
59K —ép‘” :
I‘X P2y R} Y 5K
| OOK 2] 1%
a4 (AN e (#Yes
/‘/ VRS l -[ ]
Lz s
s.cv| L8 ]: K-
- B & ]
R30 naﬂ{ R254 FIRL
3903 K3 Ikg 3
Ci) [CRY - £RE | <14 /
—ti
Gih‘ o ‘.'n:p‘ ) hL = 1
Ouf | =
; Y - X o €, £DI¢0
o 17 & % 3 )
2 N S 9 [AM : _(E.- i
12 3 2 :
— . end? e |
: b if._c r : Q| .05 v
v P ®i2]2 A :
A u A e Dmaa ; T]3 L3 e,
R, LU P I—--'_J_c 5 l& A : =
1243 | R 2° 1] ' 71 3 ' :

' : %] - : : i
[ i I ) _j" = {4
]3[:’4 i , . . . L_. & o 2 - :

i 8 “";‘ T 9 Al x > 1
D' ¥ ki 9 - ] jO :
A ST A2 ] ] .
1 f 4 . kd S !
X 'Ex EN E Rrpper X 1k TN TR |
5 s IS Tt W v i
| 215° o2l 2], % ¢ 2% o2 : w ‘
At Alg —_.. 1y . .
e —-—'3—6 6 i c 5 & ' e g
3 RQ RG _ ' ! d
Ti ' I i3
- T i
E—— : e -
}Ji —1 i :
S A P R Iu o—
_=QI>L L % e T e 2 A
| ) s “"| ) @ "
AZ L) ! {
T3 Sttt 2 ! 'TL:.'_L_ T e o £\
-—'c.‘.'c.\w-—' — 5 Yot _‘Hi i E
¥ — s J
| : e . T -
» INTESPATED C1RCVIT voULTAGE CHART FEF DLS REF DES r
ZTACE | PLH Moy [T 2, PEF bustéinren TR | LAST usneD Mot USED t CEATORY °I“‘_”"‘_T::,’l' —
=5 4 AL =AY, 8T -kT4 Rile s 017, P18, ATS Riq 21 I A_ BN A
1§ AR b AL W . . AT gt v
; A -2 Ty AR-Ria AL JAIT, AIBIAIT Tek7 i READ BECCUTR. Rfvt L1
B a A8 ) s i _ VRt _
e : &8 ! r-n-mi Tl “Ismi Riv |
g ! g . ; G ﬂl? . E ewton t ok I lDl 159477 -00 i l)l
'\\._,_ e ¢ + - ¥ _:I-I’\. ..l I TR ONIC, * s ’;‘
; : L - i CALY > 1 hie) o Of 6 ‘l -




This Document was scanned and
contributed by:

Barry A, Watzman



