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DESCRIPTION FEATURES

The 74181801 Encoder/Decoder (Fig- e Data rates up to 10MHz

ure 1) supports disk drive and data e FM, MFM, and Differential
communications devices that require Manchester encoding/decoding

fast and refiable data separation capabil- o Precompensation in MFM write
ities. Although ideally suited for use with

mode
the 7451802 Serializer/Deserializer, e —
the 74LS1801 is a flexible device which * Bullt-in phase comparator : : ' g RO/ WR
can be implemented in a variety of ©® Single 5-volt power supply a TXOAT
design applications. e Selectable encoding violation ) [19) FRER

Encoding is possible in FM, MFM, or generation/detection formats

Differential Manchester formats, making
the 74LS1801 invaluable in designs re-
quiring single density disk recording,
double density disk recording, or in data
communications applications. Included
on-chip is a phase-comparator which
can be bypassed; this feature is particu-
larly useful in applications that use a
complete external phase lock loop.
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Figure 1. 74LS1801 Encoder/Decoder Block Diagram
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PIN DESCRIPTION

PIN NO.

IDENTIFIER

DESCRIPTION

74151801

ENCODER/
DECODER

PIN NO. | IDENTIFIER DESCRIPTION
1 PD Pump Down-an output fr
comparator that indicates th
an external VCO is too b
RDDAT.
2 VCO Voltage Controiled ¢
3 XTAL
4 Do ignating the format
5 ntial Manchester) of serial
be encoded or decoded.
6
7 ClocK - missing clock bits are
d/detected in the data stream,
ending upon the state of this input
ble 2, 3).
8 Receive DATa-an output consisting of
NRZ data decoded from MFM, FM, or
Differential Manchester data.
9 PRCMP PReCoMP - an input that allows precom-
pensation of MFM encoded data.

18

21

22

23

24

TXDAT

RD/WR

Vee

INDeX - an input that designates the miss-
ing clock pattern to be generated during the
write mode; in the read mode, determines
which data/clock g
nized as an adg

RAW Data I3

rate with respect to crystal
n early precompensation is

ifies clock rate with respect to crystal
nce when late pre-compensation is
desired.

CLocK - Clock input equal to the frequency
of NRZ data.

ReaD DATa-an input of encoded serial
data (MFM, FM, or Differential Manchester)
that is to be converted to NRZ data.

WRite DATa - an output of encoded serial
data (FM, MFM, or Differential Manchester)
derived from NRZ data.

SYNChronization output - when active low,
indicates recognition of valid encoding viola-
tion in the RDDAT.

PRecompensation CLocK ~an output used
to excite an external delay line.

Transmit Data — an input of NRZ data that is
to be encoded to FM, MFM, or Differential
Manchester data.

ReaD/WRite — an input designating mode of
operation: when high, a read is indicated;
when low, a write is indicated.

NORMaL - a clock input that is used when
no precompensation is desired.

Pump Up - an output from the phase com-
parator that indicates the frequency of an
external VCO is too low as compared to
RDDAT.

Supply voitage.
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FUNCTIONAL OPERATION

The 74LS1801 Encoder/Decoder serves to

translate data between disk drive or data

communications devices and the 74L.51802

Serializer/Deserializer (or comparable de-

vice). Information entering or leaving the

Serializer/Deserializer interface is in the form

of standard NRZ data and can be encoded to

(or decoded from) one of three popular for-

mats:

® Frequency Modulation (FM)— single
density disk recordings.

® Modified Frequency Modulation (MFM)—
double density disk recordings.

® Differential Manchester — data
communications applications.

Read/Write and Format Control
The operational mode of the 74LS1801 is
dictated by the RD/WR input: when low, a
write (encode) is indicated; when high, a read
{decode) is designated. In either mode, the
format ot data being decoded or encoded is
controlled by the states of DO and D1 inputs
as shown below:

Table 1. Format Control

Do | D1 RESULTING FORMAT
L L MFM

H L FM

L H Differential Manchester

Following are discussions of the encod s

and decoding functions of the 74LS180
the timing requirements necessary fors
rate data transmittal.

Encoding Logic
When in the encode mode, I§h
via the TXDAT input ang@afl
bit delay, is output on
output format is d
DO and D1. Adgi
from data by, £
character. ¢

These "missing % 3
the byte following aRgH either all 0's
(MFM and FM formafyes 1's (Differential
Manchester format). As described in Table 2,
clocks are eliminated according to inputs
TNDX, MSCLK, and the specified encoding
format.

When encoding data in the MFM format,
MSCLK may be enabled during preamble
generation and up to the beginning of an
address mark. MSCLK can then be disabled
during the byte following an address mark, or
before the final bit of a four bit series in which
the first two bits are 0's (e.g., before the final
0 in 0010). In applications utilizing consecu-
tive A1 characters (such as in the case of
floppy disk soft-sectored formats), MSCLK
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Table 2. Missing Clocks

RESULTING CLOCK PATTERN
MSCLK INDX FORMAT Bit Cel Numbers:
0 1 2 3 4 § 6 7
L H FM v VvV V
L L FM " vV
L H Differential VY
Manchester
L L Differential v Vv
Manchester
L X MFM 2nd of
NOTES:

X =Don't care
V = Missing Clock

Table 3. Address Mark Identification T

4 signal

late in time, or
d when no precom-
d. These inputs are sup-

e PRCLK output (see Typical
onfiguration, Figure 2.)

fncoding in FM or Differential Man-
sper formats, missing clocks are only gen-
erated in the first byte following a preamble of
zeroes. The most significant bit of this byte
must be a ""1"; for example, address marks
F8, FB, FC, or FE. MSCLK may be enabled
up to the beginning of an address mark; once
an address mark has been transmitted, it is
not necessary to disable MSCLK.

Decoding Logic

In the decode mode, data (MFM, FM, or
Differential Manchester) is input via the
RDDAT input and, after an eleven bit delay, is
output as NRZ data on RXDAT. As described
above, input format is defined by the states of
DO and D1. In the MFM format, a minimum
preamble length of 34 bits is reguired to allow
for phase synchronization and location of an
address mark; when in FM or Ditferential
Manchester mode, a minimum length of 18
bits is required. After a preamble has been
recognized, the 74LS1801 searches for an
address mark. When an address mark is
identified, the SYNC output becomes active
low, and alerts the 74LS1802 of incoming
data. Rules for positive address mark identifi-
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bit after preamble
¢ with missing clocks
byte with missing clocks

tition are described below and summarized

# in Table 3.

When MSCLK is inactive, SYNC is activated
on the first ''1" data bit following a preamble
of zeroes (MFM and FM) or 1's (Differential
Manchester). Data is contained in the byte
following this bit.

If MSCLK is active, the byte following a
preamble of all zeroes is checked for the
required missing clocks (Table 3) and if de-
tected, SYNC is activated.

PHASE LOCK LOOP AND DATA
SEPARATION LOGIC

Data/clock separation logic requires a clock
pulse that is synchronous with read data
(RDDAT); to create this signal, the 74LS1801
employs a Phase Lock Loop. In its simplest
form, the PLL consists of an internal phase
comparator, an external low pass filter and an
external voitage controlled oscillator (VCO).
Output from the VCO is continuously fed back
to the phase compare circuit and contrasted
with data read from the disk or communica-
tions device (RDDAT). A difference in phase
is represented as one of two quantized output
pulses: Pump Up indicates VCO frequency is
too low, whereas Pump Down indicates that
the VCO frequency is too high. The resuiting
output (PU or PD) is then processed by a low-
pass filter which outputs a DC voltage propor-
tional to the phase deviation. Accordingly, the
VCO frequency is precisely serviced to the
rate at which data was recorded. The
74151801 provides the capability 1o bypass
internal phase compare logic; a typical appli-
cation of this feature would be in designs
implementing a complete external PLL.
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Figure 3. External Phase Lock Loop Configuration
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WRITE CYCLE TIMING
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ABSOLUTE MAXIMUM RATINGS

PIN I DESCRIPTION RATING UNIT
Vee Supply voltage +7.0 \
All other pins Logic input pins 5.5 \
DC ELECTRICAL CHARACTERISTICS v¢c=5V+5%; TA=0°C to +70°C
LIMITS
PARAMETER TEST CONDITIONS UNIT E
Min Typ Max
Input
VT4 threshold voltage 08 20
Input clamp _
Veo  giode voltage = -18mA -1
Input low _
W corrent Vin =04V
Input high _
liq current Vin=2.7V A
Max input -
h high current Vin = 5.5V LA
v Output loL = 8mA v Pins 8, 12, 15, 17, 18, 19
O voltage iow loL = 20mA v Pins 1, 23
V., Output IVCC:“S&)S\; v Pins 8, 12, 15, 17, 18, 19
OH  yoltage high C"g N m’}‘\ v Pins 1, 23
"=
l Or:"ft“‘. . -100 mA Pins 8, 12, 15, 17, 18, 19
o et -100 mA Pins 1, 23
Supply current 184 mA
LIMITS (in ns)
T
Min Typ Max
100
50
50
50
25
25
tRws : R setup to TCLK 0
tos 90, D1 set-up to RD/WR 0
tixs MSCLK, INDX set-up to 1TLK 352
tsyn ISYNC to ICTIK 2
taxp ICIK to RXDAT valid 4
toH RD/WR to DO, D1 hold 0
tsynD RD/WR to SYNC inactive delay 36.4
tRaOD | RDDAT to |RAWDO delay 29.2
trPIL RAWDI pulse width 20*
tRPWL RAWDO pulse width 40*
twomo TXDAT to WRDAT (DM) tow + 41.2
tm 1CIK to WRDAT delay 41.2
tRAWD2 1RDDAT to {|RAWDO delay 32.2
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AC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS (in ns)
PARAMETER DESCRIPTION
Min Typ Max

tpaz DATA bit duration 23.0

tixH 1TLK to MSCLK, INDX hold

tpRs PRCMP setup to TCLK

trxs TXDAT set-up to TCLK

trxH TXDAT hold time

twop TXDAT to WRDAT clock delay (FM data)

tp 1TLK to clock delay (FM data)

teq Clock bit duration (FM)

tr1 Clock & data bit separation

tpai Data bit duration (FM)

xTD1 TXTAL to TCLK delay

txTD2 TXTAL to {CLK delay

tPRD1 IXTAL to TPRCLK delay

tpRD2 TXTAL to |PRCLK delay

tELND1 1PRCLK to Early, Late, Normal rising edge

teLND2 IPRCLK to Early, Late, Normal falling edge

twMDD2 TXDAT to WRDAT data delay (MFM)

twMDD1 TXDAT to WRDAT clock delay (MFM)

oLk Early, Late, Normal falling edge to clo,

tco Clock bit duration (MFM)

toat Early, Late, Normal falling edge

- these values were determined either by system bench testing or by Signetics’

*Tabular entries with an asterisk are parameters that are guarante
ults run at range of operationa! frequencies; these values are not tested or

characterization procedures. Al other tabular entries are t;
guaranteed.
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