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Hard Disk Serial to Parallel Converter

FEATURES PIN CONFIGURATION

[J Single +5 Volt Power Supply

(1 Double Buffered CLK 1 D 20 Vi

(1 Byte Strobe Outputs

(1 5 MBIt Shift Rate NC 2 0 H 19 EN

[ Serial Input/Parallel Out BCIR 3 [ D 18 NRZ

[J20 PinDIP —

O n-Channel COPLAMOS ®Silicon Gate Technology TEST 4 O H 17 ST
D00 5 O 0 16 DOUT
Do1 6 O 0 15 BDONE
D02 7 [ D 14 SHFCLK
D03 8 [ D 13 Do7
D04 9 O D 12 D06
Vgs 10 O 0 11 Dos5

GENERAL DESCRIPTION

The HDC 1100-01 converts NRZ data from a Winchester The HDC 1100-01 contains two sets of 8 bit registers. This
disk drive into eight bit parallel form. Additional inputs are  allows one register to be read (in parallel) while serial data
provided to initiate the conversion process, as well as out-  is being shifted into the other.

put strobes to indicate the completion.
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DESCRIPTION OF PIN FUNCTIONS

\J

PIN NUMBER SYMBOL NAME FUNCTION

1 CLK CLOCK NRZ data is entered into the 8-bit shift register on the
low-to-high transition of clock.

2 NC NO CONNECTION No connection. This pin is to be left open by the user.

3 BCLR BYTE CLEAR When this line is at a logic 0, the BDONE (pin 15) line is
held reset.

4 TEST TEST INPUT This pin must be left open by the user.

5-9,11-13 D00-D07 DATAQ-DATA7 8 bit parallel data outputs.

10 Vs GROUND Ground.

14 SHFCLK SHIFT CLOCK Inverted copy of CLOCK (pin 1) which is active when
EN (pin 19) is at a logic 1.

15 BDONE BYTE DONE This signal is forced to a logic 1 signifying 8 bits of data
have been assembled. BDONE remains in a logic 1
state until reset by a logic 0 on the BCLR (pin 3) line.

16 DOUT DATA OUT Serial Data Output from the 8th stage of the internal
shift register. DOUT is in a high impedance state
whenever EN (pin 19} is at a logic 0.

17 ST START This line enables the byte counter and is used for
synchronization. It must be heid to a logic 1 prior to first
data bit on the NRZ (Pin 18) line.

18 NRz NRZ DATA NRZ serial data is entered on this pin and clocked by
the low to high transition of CLK (pin 1).

18 EN ENABLE When this signal is at a logic 0, DOUT, SHFCLK, and
BDONE outputs are in a high impedance state.

20 Vee Vee + 5V power supply input.

L

OPERATION

Prior to shifting data through the device, the HDC 1100-01
must be synchronized to the data stream. The ST line (Pin
17 high) is used to hold the internal bit counter in a cleared
state until valid data (NRZ) and clocks (CLK) are entered.
The ST line is a synchronous input and therefore requires
one full cycle of the CLK line (Pin 1) to occur in order to accept
a ST condition. After this happens, the device is ready to
perform serial to parallel conversions.

Data is entered on the NRZ line and clocked into the 8-bit
shift register on the low-to-high transition of CLK. The ST
line must be set low during the low time of CLK. Data is
accepted on low-to-high transition of the clock while the high-
to-low transition of CLK increments the bit counter. After 8
data bits have been entered the final high-to-low transition
of CLK sets an internal latch tied to the BDONE line (Pin
15). At the same time, the contents of the shift register are
paraliet loaded into an 8 bit register making the parallel data
available on the D00-DQ7 outputs. BDONE will remainin a
latched state until the BCLR is set to a logic 0, clearing off
the BDONE signal. BCLR s a level triggered input and must
be set back to a logic 1 before the next 8 bits are shifted
through the register. BCLR has no effect on the serial shift-
ing process. When the next 8 bits are received, BDONE will
again be set and the operation continues.

When interfacing to a microprocessor, BDONE is used to
indicate a parallel byte is ready to be read. As the processor
reads the data out of the D00-D07 lines, the BCLR line
should be strobed to clear off BDONE in anticipation of the
next assembled byte. An address decode signal generated
at the host may be used for this purpose. During a power-
up condition, the state of BDONE is indeterminant. itis rec-
ommended that BCLR be strobed low after power-up to
insure that BDONE is cleared.

The serial outputline from the last stage of the shift register
is available on the DOUT pin. An inverted copy of CLK is
available on the SHFCLK pin. Both DOUT (Pin 16) and
SHFCLK (Pin 14) can be used to drive another shift register
external to the device.

The three signals BDONE, DOUT, and SHFCLK can be
placed in a high impedance state by setting EN (Pin 19) to
alogic 0. Likewise, EN must be atalogic 1in order for these
signals to be active.

The TEST pin is internally OR’ed with the ST line to inhibit
the bit counter. It is recommended that TEST be left open
by the user. An internal pull-up resistor is tied to this pin to
satisfy the appropriate logic level required internally for
proper device operation.
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MAXIMUM GUARANTEED RATINGS*

Operating Temperature RANGE ... ...c..tu ittt ittt ettt e 0°Cto +50°C
Storage Temperature BANGE ... .......ooiiiii ittt e —~55°to0 +150°C

Lead Temperature (soldering, 10 sec.) 3 +300°C
Positive Voltage on any I/O Pin, with respecttoground ... i T T R TR +7.0V
Negative Voltage on any I/0 Pin, with respecttoground .../ ORI T oo -0.2v

Power DisSipation ...........oiiiiiii i s 7 ... 1.0watt

*Stresses above those listed may cause permanent damage to the device. This is a stress <
device at these or at any other condition above those indicated in the operational sections of this &

DC ELECTRICAL CHARACTERISTICS: T, = 0°C 10 50°C; Voc = +5V = 10%, Vg = OV

SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
Vi Input Low Voltage -0.2 0.8 \
Vi input High Voltage 2.4 \
Vo Output Low Volitage 0.4 \'% loo = 3.2mA
Von Output High Voltage 24 \ low = —200pA
Vee Supply Voltage 45 5.0 5.5 \
loc Supply Current 100 mA All Qutputs Open

AC ELECTRICAL CHARACTERISTICS: T, = 0°Ct0 50°C; V¢ = 5V * 10%, Vg5 = OV

SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
to CLK FREQUENCY 0 5.25 MHZ o
ts I CLKto ST 0 nsec ST = 1 (min 200nsec)
tus TCLKto ST 4] nsec ST = 1 (min 200nsec)
tos Data set-up to T CLK 15 nsec
tvs BDONE valid from 1 CLK 65 110 nsec EN =1
tas BDONE reset from BCLR 110 nsec EN =1
tow BCLR Pulse Width 50 nsec EN =
tsc 1 CLK to { SHFCLK 90 nsec EN =
tes 1 CLKto T SHFCLK 100 nsec EN =
tso Data delay from 1 SHFCLK 55 nsec EN =
tro Enable to DOUT ACTIVE 90 nsec
ton Data Hold w.rt. 1 CLK . 25 nsec

" NOTES: 1. Typical Values are for T, = 25°C and Vc = +5.0V

SECTION VI
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STANDARD MICROSYSTEMS '
CORPORATION /e HDC 1h00:03
:

Hard Disk Address Mark Detector

FEATURES PIN CONFIGURATION
(1 Single +5 Volt Power Supply
[J Decodes A1-0A RCIK 10 [ 20 V,
[1 Synchronous Clock/Data Qutputs _ =
[ 5 MBit Data Rate DN 20 H 19 RST
[ Address Mark Detection RCLK 3 [ 018 cpP
120 PinDIP S
O n-Channel COPLAMOS ® Silicon Gate Technology CIKIN 4 H 17 NC
DOUT 5 [ [0 16 AMDET
NC 6 [ [ 15 AMDET
NC 70 0 14 QOUT
TESTI 8 [ [ 13 NC
ENDET 9 [ 0 12 DCLK
Ves 10 T 11 TEST2
GENERAL DESCRIPTION

The HDC 1100-03 Address Mark Detector Provides an effi-  for a DATA = A1, CLK = 0A pattern and produces and AM
cient means of detecting Address Mark Fields in an MFM  DET signal when the pattern has been found. NRZ data is
(NR2Z) data stream. MFM clocks and data are fed to the output from the device for driving a serial/parallel converter.
device along with a window clock generated by an external  An uncommitted latch is also provided for use by the data
data separator. The HDC 1100-03 searches the data stream  separator circuitry if required.

SECTION VI
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DESCRIPTION OF PIN FUNCTIONS

PIN NUMBER SYMBOL NAME FUNCTION
1 RCLK READ CLOCK Complimentary clock inputs used to clock DIN and

3 RCLK READ CLOCK CLKIN into the AM detector.

2 DIN DATAINPUT MFM data pulses from the external Data Separator are
connected on this line.

4 CLKIN CLOCK INPUT MFM clock pulses from the external Data Separator
are connected on this line.

5 DOUT DATA OUTPUT Data Output from the internal Data Shift register,
synchronized with DCLK.

6,7,13,17 NC No Connection To be left open by the user.
TEST 1 TEST 1
181 TESTD % To be left open by the user.
9 ENDET ENABLE Alogic 1 on this line enables the detection logic to
DETECTION search for a data A1,, and clock.

10 Vs Vss GROUND.

12 DCLK DATA CLOCK Clock output that is synchronized with DATA OUT (Pin
5).

14 QOUT LATCH OUTPUT Signal output from the uncommitted latch.

15 AMDET %%%?TE?S MARK Complimentary Address Mark Detector output. These
signals will go active when a Data = A1,, Clock = 0A

16 AMDET ADDRESS MARK pattern is detected in the data stream. * "

DETECT

18 cpP CLOCK PULSE A low-to-high transition on this line will cause the
QOUT (Pin 14) to be latched at a logic 0.

19 RST RESET A logic 0 on this line will cause the QOUT (Pin 14)
signal to be set at a logic 1.

20 Ve Ve + 5V power supply input.

OPERATION

Prior to shifting data through the device, the internal logic
must be initialized. While the ENDET (Pin 9) line is ata logic
0, shifting of data will be inhibited and AMDET, AMDET,
DCLK, and DATA OUT will remain inactive.

When ENDET is at a logic 1, shifting is enabled. NRZ data
is entered on the DIN line (Pin 2) and shifted on the high-
to-low transition of RCLK (Pin 1). NRZ clocks are entered
on the CLKIN line, and shifted on the high-to-low transition
of RCLK (Pin 3). The DOUT line (Pin 5) is tied to the last
stage of the Internal Data Shift register and will reflect infor-
mation clocked into the DIN line delayed by 8 bits.

While each bit is being shifted, a 16 bit comparator is con-
tinuously checking the parallel contents of the shift regis-
ters for the DATA = Al,; CLK = 0A,, pattern. When this
pattern is detected, AMDET will be set to a logic 0 and

AMDET will be set to a logic 1. AMDET and AMDET will

remain latched until the device is re-initialized by forcing

ENDET to a logic 0.

When an AM is detected, DCLK will begin to toggle. Data
present on the DOUT line may then be clocked into an
external serial/parallel converter. DCLK will remain inactive
when ENDET is held at a logic 0.

An uncommitted edge-triggered flip/flop has been provided
to facilitate the detection of high-frequency by the data sep-
arator, but may be used for any purpose. The low-to-high
transition of CP (Pin 18) will set the QOUT (Pin 14) to a logic
0. QOUT may be reset back to a logic 1 by a low level on
the RST line (Pin 19).

TEST1 and TEST2 are output lines. TEST1 is an active low
pulse when an A1, is detected, and TEST2 is an active low
pulse when a 0A,; is detected. These signals are used for
test points and therefore should be left open by the user if
not required.
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MAXIMUM GUARANTEED RATINGS*
Operating Temperature RANGE . ...........iiitiii et e e e ettt a e 0°Cto +50°C
Storage Temperature Range . ... ..ottt e —55°to +150°C
Lead Temperature (SOldering, 10 SEC.) . ... ..o ittt e e +300°C

Positive Voltage on any I/O Pin, with respecttoground ......... ... +7.0V
Negative Voltage on any I/O Pin, with respecttoground ..., E ~0.2V
Power Dissipation . ... ..ot e NI e 0.75W
*Stresses above those listed may cause permanent damage to the device. This is a stress rat//. . Ty ~aration of the

device at these or at any other condition above those indicated in the operational sections of v~

DC ELECTRICAL CHARACTERISTICS: T, = 0°C10 50°C; Ve = +5V + 10%, Vg5 = OV

SYMBOL PARAMETER MIN TYP: MAX -
\'A Input Low Voltage -0.2 0.7 \
Vi Input High Voltage 24 \Y)
Voo Output Low Voltage 0.4 ) lo, = 3.2mA
Vou Output High Voltage 24 Vv low = —200pA
Ve Supply Voltage 45 5.0 55 \
log Supply Current 100 mA All Qutputs Open

AC ELECTRICAL CHARACTERISTICS: T, = 0°Ct050°C; Ve = +5V = 10%, Vs = OV

SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
tae RCLK Frequency 5.25 MHZ
tsr Data Setup time 40 nsec
tur Data Hold time 10 nsec
too DQUT to DCLK DELAY 110 nsec
tao 1 RCLK to 1 DCLK 120 nsec
taa | RCLK to TAMDET 115 nsec
tam | RCLKto | AMDET 125 nsec
tho 1 RCLK to DOUT 135 nsec
tea | ENDET to | AMDET 130 nsec
tae 1 RSTto 1 QOUT 110 nsec
taw Pulse width of RST 50 nsec
tow CP Pulse width 90 nsec
tea 1CPtol QOUT 106 nsec
=
3
=
— e é
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®

STANDARD MICROSYSTEMS !

Hard Disk CRC Checker/Generator

FEATURES PIN CONFIGURATION
[ Single + 5 Volt Power Supply
[J Generates/Checks CRC DN 1 O 1720 Vee
[ Latched Error Outputs S
O CCITT-16 CRC DOCK 2 119 NC
[} Automatic Preset SHFCIK 3 [ 118 NC
120 Pin DIP
J n-Channel COPLAMOS ®Silicon Gate Technology NG 4L 1 17 NC
NC 5[ [0 16 TRCOK
CTWE 6 O 0 15 TIMCLK
DOCE 7 [ 0 14 WCLK
CRCIZ 8 [ 0 13 CRCOK
NC 9 [ 1 12 SKPCLK
Vs 10 T N 11 DOUT
GENERAL DESCRIPTION

The HDC 1100-04 CRC Checker/Generator generates a  stream. In addition to the transmitted CRC output, compli-
Cyclic Redundancy Checkword from a serial data stream, mentarylatched “CRCOK” outputs are provided to indicate
and checks for the proper CRC in a received serial data CRC errors in the check mode.

CRCIZ —————1
LS
———JiC Q SKPCLK
— - S —
DIN - D POLYNOMIALGEN Q
o x® x4 x5+ 1 DOUT
SHFCLK C
DOCE = D Q CWE
DOCK dqc Q
! CRCOK
g—_: CRCOK
WOLK »———— * 18— = 7MCK
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DESCRIPTION OF PIN FUNCTIONS

PIN NUMBER SYMBOL NAME FUNCTION

1 DIN DATA INPUT Active low serial input data stream is used to generate/
check the 2 byte CRC word.

2 DOCK DATA OR CRC After a byte of data has been transferred, in, this input

WORD CLOCK signal is used to latch the state of DOCE in an internal
D flop with a high to low transition.

3 SHFCLK SHIFT CLOCK The falling edge shifts data bits into the CRC
generator/checker. It also transfers the CRC check
word to DOUT in the write mode (DOCE = LOW). The
rising edge also activates the CRCOK lines in the read
mode when no error is found.

4,5 N.C. NO CONNECTION
6 CWE CHECK WORD This active low output indicates that the CRC
ENABLE checkword is being output on the DOUT line. When
CWE is high, data is being output on DOUT.
7 DOCE DATAORCRC Initially, this input line is held high to direct input data
ENABLE (pin 1) to the output data (pin 11). After the next to the
last BYTE is transmitted but before the last BYTE
occurs DOCE must be low to direct the 2 CRC check
bytes to DOUT (pin 11).
DOCE must be maintained low for a minimum of 2 byte
times. DOCE is used only in the write mode.

8 CRCIizZ CYCLIC When this line is at a logic 0, the SKPCLK output line is

REDUNDANCY held high and the CRC generator is held preset to hex
CHECKINITIALIZE “FFFF’

9 N.C. NO CONNECTION NO CONNECTION

10 Ves GROUND GROUND.

11 DOUT DATA OUTPUT In the write mode, this line outputs the unmodified data
stream along with the 2 byte CRC word appended to
the end of the stream.

12 SKPCLK SKIP CLOCK The first high-to-low transition on DIN (pin 1) resets
SKPCLK low and enables the CRC to either generate
or check the CRC word.

13 CRCOK CYCLIC In the read mode, after the 2 byte CRC word is entered

REDUNDANCY on DIN and no error has been detected, this line is set
CHECK OKAY high to indicate no errors have occurred. This line will
then remain high as long as DIN is maintained high.

14 WCLK WRITE CLOCK This input clock is divided by 16 to produce TIMCLK
(pin 15) and has no effect on the rest of the internal
circuitry.

15 TIMCLK TIMING CLOCK See above.

16 CRCOK CYCLIC Complementary output version of CRCOK (pin 13).

REDUNDANCY
CHECK OKAY
17-19 N.C. NO CONNECTION
20 Vee Vee + 5V power supply input.

OPERATION

Prior to shifting data thru the device (either in the read or
write modes) the CRC generator/checker is initialized by
strobing the CRCIZ (pin 8) low. This forces the SKPCLK (pin
12) line to the high state. The first low going transition on
DIN (pin 1), namely the most significant bit of an address
mark, resets the SKPCLK line. The HDC 110-04 has now
been properly initialized and is ready to generate/check the
CRC bytes. The CRCOK and CRCOK lines should be set
to their inactive states.

In the write mode, initially the DOCE (pin 7) is held high and
apseudo DOCK is produced by supplying a string of zeros
before the address mark. This ensures the proper state of
the internal D flip flip to gate input data to the output line
DOUT (pin 11). As shown in the block diagram the CWE

(pin 6) will be set high. Sometime between the next to the
last and the last DOCK that indicates the end of the data
stream, DOCE (pin 7) is lowered to ensure the smooth tran-
sition of the 2 byte CRC checkword to the output line DOUT

(pin 11).

DOCE must be maintained low for a minimum of 2 byte
times. After the CRC word is generated, DOUT will produce
a string of zeros (i.e., held high). This portion of the circuitry
is dormant in the read mode.

After proper initialization, input data is entered on DIN (pin
1) along with the 2 byte CRC word for the read mode of
operation. At the end of the data stream, if no errors were
detected the CRCOK (pin 13) is set high. Accordingly the
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complementary olitput (pin 16) is set low. These output
states will be maintained as long as DIN is held high and
CRCIZ (pin 8) is not strobed. If the CRCOK lines do not
become active, an error has been detected and a re-try
is in order. If successive re-tries fail, an error flag may be

set to determine a further course of action as desired by
the user,

WCLK is divided by 16 to produce TIMCLK which may be
used as a buffered step clock for SA1000 compatible drives.

MAXIMUM GUARANTEED RATINGS*
Operating Temperature RBNGE ........ooiiiiiiit ettt ettt e et et r ettt ae e aeens 0°C to +50°C
Storage Temperature Range .............ovvviiiiiiiiiiiianeaareniannns
Lead Temperature (soldering, 10S€C.) .........cviiieerriinernnnnnennnns
Positive Voitage on any I/0 Pin, with respecttoground ..................ccoovvnee.
Negative Voltage on any I/O Pin, with respecttoground ............................ e
Power DISSIPAtION . ..ottt e

*Stresses above those listed may cause permanent damage to the device. This is a stress rat Mo
device at these or at any other condition above those indicated in the operational sections of this Spp;'

DC ELECTRICAL CHARACTERISTICS: T, = 0°Ct050°C; V. = +5V = 10%, V5 = OV

CONDITION

SYMBOL PARAMETER MIN TYP! MAX UNIT
Vo Input Low Voltage -0.2 0.8 \
Vi Input High Voltage 24 \
Vou Output Low Voltage 04 v loo = 3.2mMA
Vou Output High Voltage 2.4 \% loy =—200pA
Voo Supply Voltage 45 5.0 55 \
lec Supply Current 100 mA All Outputs Open
| AC ELECTRICAL CHARACTERISTICS: T, = 0°C 0 50°C; Voc = +5V + 10%, Vg5 = OV
SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
{ twr T WCLK to | TIMCLK 95 nsec
' twn TWCLK to 1TIMCLK 85 nsec
ts { CRCIZ to T SKPCLK 120 nsec
t CRCIZ pulse width 90 nsec
tas DOCE set up time w.r.t. 20 nsec
1 DOCK
ten DOCE hold time w.r.t. 40 nsec 5
1 DOCK =
ton IN to DOUT delay 105 nsec CWE set high e
2
SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
tox IDINto | SKPCLK 120 nsec
tow DIN P.W. to reset SKPCLK 50 nsec
te | DOCKto | CWE 120 nsec
tac 1 DOCK to T CWE 120 nsec
tsc SHFCLK frequency 5.25 MHZ
tsn T SHFCLK to 1 CRCOK 85 nsec
tsc T SHFCLK to | CRCOK 90 nsec
tg L DOCKto | DIN 90 nsec

Notes: 1. Typical values are for T, = 25°C and V. = +5.0V

CRCiz ta
—| e
SKPCLK f ]
—_—

Initialize
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STANDARD MICROSYSTEMS Circuit diagrams utilizing SMC products are included as a means of iltustrating typical semiconductor applica-
CORPORATION

tions; consequently complete information sufficient for construction purposes is not necessarily given. The
information has been carefully checked and is believed to be entirely reliable. However, no responsibility is
poT————— assumed for inaccuracies. Furthermore, such information does not convey 1o the purchaser of the semiconductor
e M sosrse  devices described any license under the patent rights of SMC or others. SMC reserves the right to make changes
at any time in order to improve design and supply the best product possibte.
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R TEM -
phep T HRG 110003
:

Hard Disk Parallel to Serial Converter

FEATURES PIN CONFIGURATION

[ Single +5 Volt Power Supply

[J Double Buffered Do 1 020 v,

[J Byte Strobe Outputs _

[J 5 Mbit Data Rate b1 2@ H 19 EN

[0 Parallel in/Serial Out D2 3 [ 018 NG

J20Pin DIP D3 40 H 17

[J n-Channel COPLAMOS @ Silicon Gate Technology TEST
D4 500 [ 16 BDONE
D5 6( 0 15 pouT
D6 7.0 O 14 SHFCLK
D7 8] 013 5

SHFCLK 9 (J R 12 WCLK
Vss 10 [ 11 DCLK
GENERAL DESCRIPTION

The HDC 1100-05 converts bytes of parallel datato aserial  have been shifted out and that the 8 bit latch is ready to be
data stream for writing to disk memories or other serial reloaded. The double buffering of the data permits another
devices. Parallel data is entered via the DO-D7 lines. Asyn-  byte to be loaded while the previous byte is in the process
chronous byte counter is used to signify that 8 bits of data  of being shifted.

SECTION Vi

8 8 8
DO-D7’+‘° D g1 Q@ 07;.,—; }.ﬁ; D Q +— P DOUT
DCLK o} LATCH 8 BIT SHIFT
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WCLK l c
= SHECLK
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L R
BYTE P
c COUNTER ap—e—qcC Q b—a BDONE
TEST »—— LD EN ,___T
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DESCRIPTION OF PIN FUNCTIONS

PIN NUMBER SYMBOL NAME FUNCTION

1-8 DO-D7 DATA 0-DATA 7 8 bit parallel data inputs (bit 7 = MSB).

9 SHFCLK SHIFT CLOCK Inverted copy of WCLK (pin 12) which is active when
ENABLE (pin 19) is at a logic O.

10 Vss GROUND GROUND.

11 DCLK DATA CLOCK Active low input signal resets the BDONE (pin 16)
latch. The low-to-high (trailing edge) clocks the input
data into the internal 8 bit latch.

12 WCLK WRITE CLOCK The high-to-low (|) edge of this clock signal is used to
shift the data out serially. The low-to-high (1) edge is
used to update the internal byte counter (modulo 8).

13 LD LOAD This active low signal indicates that the Byte Counter is
being preset to 1. Normaily left open by the user.

14 SHFCLK SHIFT CLOCK Delayed copy of WCLK (pin 12) which is active when
EN (pin 19) is at a logic 0.

15 DOUT DATA OQUT Serial data output enabled by EN (pin 19).

16 BDONE BYTE DONE This output signal is forced to a logic 1 whenever 8 bits
of data have been shifted out. BDONE remains in this
state unless reset by the loading of another byte of
data.

17 TEST TEST INPUT This pin must be left open by the user.

18 NC No Connection NO CONNECTION

19 EN ENABLE This active fow signal enables DOUT, SHFCLK,
SHFCLK, and BDONE outputs. When high, these
output signals are in a high impedance state.

20 Voo Veo + 5 power supply input.

I ]
OPERATION

Prior to loading the HDC 1100-05, it is recommended that
00H (or FF) be loaded into the input buffers to ensure that
DOUT is at a fixed level. EN (pin 19) is set to a logic 0 to
enable the device outputs.

Data is entered on the DO-D7 input lines and is strobed into
the data latches on the rising edge of DCLK (pin 11). DCLK
also resets BCONE (pin 16). The first BDONE that comes
up simply means that the HDC 1100-05 is ready to accept
another byte of data and that the previous byte entered is
inthe process of being shifted out. If the BDONE is serviced
prior to every 8th WRITE CLOCK pulse the output data will
represent a contiguous block of the bytes entered. Due to
the asynchronous nature of the HDC 1100-05, the input data
will be available in serial form at the output anywhere from
8 to 16 write clock cycles later.

Data s shifted out on the high-to-low transition of the WCLK
(pin 12). The low-to-high transition of WCLK increments a
byte counter which in turn sets the BDONE signal high after
8 bits of data have been shifted out. The low-to-high tran-

sition of BDONE also causes the loading of the data buffer
into the shift register. The data buffer is now ready to be -
reloaded with the next byte.

The loading of the next byte automatically clears the BDONE
signal. The entire process as outlined above is repeated.
BDONE always needs to be serviced within 8 WCLK cycles
unless the next byte to be transmitted is the same as the
previous byte.

Four signals, BDONE, DOUT, SHFCLK, and SHFCLK, can
be placed in a high impedance state of setting EN (pin 19)
1o a logic 1. Likewise, EN must be at a logic 0 in order for
these signals to drive any external device.

The TEST pin is internally OR'd with the counter output to
produce the LD (pin 13) signal. This is used to inhibit the bit
counter by external means for test purposes. It is recom-
mended that TEST be left open by the user. An internal
pullup register is tied to this pin to satisfy the appropriate
logic level required for proper device operation.
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MAXIMUM GUARANTEED RATINGS*

Operating TeMPErature RANGE . .........otiuteetit et ettt et e et et ettt 0°Cto +50°C
Storage Temperature Range ..............c.oveviiineien.. —55°to +150°C
Lead Temperature (soldering, 10seC.) ..........ccoeeiennn. . +300°C
Positive Voitage on any /O Pin, with respecttoground........ L +7.0V
Negative Voltage on any I/O Pin, with respect to ground / j ...—0.2V
POWEr DiISSIPAtION . .. ...ttt R . .. 1.0 watt

*Stresses above those listed may cause permanent damage to the device. This is a stress rati.”
device at these or at any other condition above those indicated in the operational sections of this Sp~

DC ELECTRICAL CHARACTERISTICS: T, = 0°C 10 50°C; Voo = +5V % 10%, V55 = OV

SYMBOL PARAMETER MIN TYP? MAX UNIT CONDITILU
Vi Input Low Voltage -0.2 0.8 \
Vonu Input High Voltage 24 \
Voo Output Low Voltage 0.4 \ lo, = 3.2mA
Vou Output High Voltage 24 \Y lon =—200pA
Ve Supply Voltage 45 5.0 5.5 \
loo Supply Current 100 mA All Qutputs Open

AC ELECTRICAL CHARACTERISTICS: T, = 0°C 10 50°C; Ve = +5V = 10%, Vg = OV

SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION
twe WCLK frequency 5.25 MHZ
tow DCLK pulse width 50 nsec
tos Data set-up w.rt. T DCLK 30 nsec
ton Data hold time w.r.t. 1 DCLK 30 nsec
tos | DCLK to | BDONE 130 nsec EN=0
too I WCLK to DOUT 130 nsec EN=0
tsn I WCLK to | SHFCLK 75 nsec EN=0
tus L WCLK to 1 SHFCLK 70 nsec EN=0
tws T WCLK to 1BDONE 75 180 nsec
tes | EN to BDONE, DOUT 25 nsec
SHFCLK ACTIVE
to TWCLKto | LD 50 nsec
NOTES: 1. Typical Values are for T, = 25°C and Ve = +5.0V
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STANDARD MICROSYSTEMS

=

HDC 1100-12

PRELIMINARY

Hard Disk Improved MFM Generator

FEATURES

(O Single + 5 Volt Power Supply

{1 Write Precompensation

[] Address Mark Generation

[J 5 Mbit Data Rate

[ Converts NRZ to MFM

0 20 Pin DIP _

(1 n-Channel COPLAMOS® Silicon Gate Technology

PIN CONFIGURATION
NRZ 10 D20 Vee
SKPEN 2 [ D19 A0
WCLK 31 018 A1
WCLK 4 ([ D17 MR
RWC 5 ( 0 16 MFM
CS 610 {1 15 INTRQ
DRQCLK 7 0 N 14 DRQ
INTCLK 8 ( 1 13 EARLY
2XDR 9 { 0 12 LATE
Vss 10 B 11 NOM

GENERAL DESCRIPTION

The HDC 1100-12 “improved” MFM Generator converts
serial NRZ data into an MFM (Modified Frequency Modu-
lated) data stream. The MFM signal may be used to record
information on a Winchester Disk.

in addition, the HDC 1100-12 generates Write Precompen-

sation signals required to compensate for bit shift effects
on the recording medium.

The HDC 1100-12 has the ability to delete clock pulses in
the outgoing data stream in order to record Address Marks.

RWC _
ZXOR
. EARLY
NRZ »——0| E L b~ Nom
WRITE A= LATE
48IT {pRecompP| | T
WOLK »———Q SHIFT |geN. c
REG. H
WCLK = MFM GEN MFM
| - “SKIP"
SKPEN E o
MFM GENERATOR

DRACLK » 1
D S gp—= DG
-of CP
R
NTCLK = L
D qpt— NTRQ
) of CP
A0 R
DECODE
Al = "loGIC
cs
MR
INTERRUPT CONTROLLER
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DESCRIPTION OF PIN FUNCTIONS

PIN NUMBER SYMBOL NAME FUNCTION
1 NRZ NON-RETURN-TO NRZ data input that is strobed into the MFM generator
ZERO by WCLK (1).

2 SKPEN SKIP ENABLE This input arms the SKIP logic for recording Address
Marks when set to a logic 1.

3 WCLK WRITE CLOCK Complimentary clock inputs. NRZ data is clocked into

4 WOLK WRITE CLOCK the MFM Generator on the high-to-low transition of
WCLK (pin 3).

5 RWC REDUCED WRITE This signal when high, enables EARLY, LATE and

CURRENT NOM outputs.

9 2xDR 2 TIMES DATA RATE | This inputis used to latch EARLY, LATE, NOM and
MFM outputs.

10 Vs Vss Ground.

11 NOM NOMINAL Output signal from the Write Precompensation Logic
used to signify that data is to be written nominal.

12 LATE LATE Output signal from the Write Precompensation Logic
used to signify that data is to be shifted LATE before
writing.

13 EARLY EARLY Output signal from the Write Precompensation Logic
used to signify that data is to be shifted EARLY before
writing.

16 MFM MFM DATA This output contains the MFM encoded data derived
from the NRZ (pin 1) line.

6 cs CHIP SELECT Low input signal used to enable the Address decode
logic.

8 INTCLK INTERRUPT A high-to-low transition on this line will latch the INTRQ

REQUEST CLOCK (pin 15) at a logic 0.
7 DRQCLK DATA REQUEST A high-to-low transition on this line will latch the DRQ
CLOCK (pin 14) at a logic 0.
15 INTRQ INTERRUPT This output is latched at a logic 0 when INTCLK (pin 8)
REQUEST makes a high-to-low transition while the decode logic is
disabled. :

14 DRQ DATA REQUEST This output is latched at a logic 0 when DRQCLK (pin
7) makes a high-to-low transition while the decode
logic is disabled.

17 MR MASTER RESET Alow level on this line causes DRQ and INTRQ to set
atalogic 1.

18,19 A, A, ADDRESS 1,0 When CS is low and the address lines are high, INTRQ
is cleared; if the address lines are low then DRQ gets
cleared. (i.e. set at a logic 1).
20 Vee Vee + 5V power supply input.

OPERATION

The HDC 1100-12 is divided into two sections: MFM Gen-
erator and Interrupt Logic. The MFM Generator converts
NRZ data into MFM data and provides Write Precompen-
sation signals. The Interrupt Logic may be used to generate
Interrupt signals. The two sections of the device are iso-
lated and have no common input or output signals.

Prior to entering data, the SKPEN line must be set to a logic
0 to enable only clocks in the data stream. Data is entered
on the NRZ line and strobed on the high-to-low transition of
WCLK. The encoded NRZ data appears on the MFM (pin
16) output lagging by one clock cycle.

Write Precompensation signals EARLY, LATE, and NOM are
generated as each data or clock pulse becomes available
at the input when RWC is logic 1.

The SKPEN signal is used to record a unique data/clock
pattern as an Address Mark, using At data with OA clock.
This pattern is used for synchronization prior to data or ID
fields that are read from the disk.

When the SKPEN signal is set to a logic 1, the internal skip

logic is enabled. As long as zeroes are being shifted into
the NRZ line, the device generates normal MFM data. On
receipt of the first non-zero bit (typically the MSB of the A1
16) the skip logic begins to count WCLK cycles. When the
MFM generator tries to produce a clock between data bits
2 and 3, the skip logic disables the MFM generator during
that time. The result for A1,; data is a clock pattern of 0A,¢
instead of OE,,. Although other data patterns may be used,

MR A, A, CS | DRQ | INTRQ
0 X X X H H
1 X X 1 Qy Qu
1 0 0 0 H Qu
1 1 1 0 Qu H
1 1 0 0 Q, Qy
1 0 1 0 Qy Qu

X = Don'tcare Q, = remains at previous state
INTERRUPT REQUEST LOGIC TABLE
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the MSB of the pattern inust be a 1 (80, or higher) in order
to enable the skip logic at the proper time. After the skip
logic has performed, it then disables itself and MFM data is
recorded normally starting with the succeeding byte. To re-
enable the skip logic again, the SKPEN line must be strobed.

The Interrupt Logic is used to clear Data Requests (DRQ)

and Interrupt Requests (INTRQ) by selecting CS (pin 6) in
combination with AQ and A1. The MR (Master Reset) signal
is used to clear both DRQand INTRQ simultaneously. DRQ
and INTRQ can be set to a logic 0 only by a low level or
DRQCLK and INTCLK respectively. The signal will remain
at a logic 0 until cleared by a MR or proper address selec-
tion via CS, A1 and AQ.

TO BE SENT
LAST DATA SENT SENDING NEXT EARLY LATE NOM
X 1 1 0 H L L
X 0 1 1 L H L
0 0 0 1 H L L
1 0 0 0 L H L
ANY OTHER PATTERN L L H

MAXIMUM GUARANTEED RATINGS*

Storage Temperature Range ...............................
Lead Temperature (soldering, 108€C.) ......................
Positive Voltage on any 1/0 Pin, with respect to ground . ... .. ..
Negative Voltage on any I/O Pin, with respect to ground

Operating Temperature Range ...............................

WRITE PRECOMPENSATION LOGIC TABLE

................ 0°Cto +50°C
........ —55°to +150°C

Power Dissipation

*Stresses above those listed may cause permanent damage to the device. This is a stress rating only and tu~% o
device at these or at any other condition above those indicated in the operational sections of this specification i

DC ELECTRICAL CHARACTERISTICS: T, = 0°C 10 50°C; Voo = +5V = 10%: Vgs = OV

Notes: 1. Typical Values are for T, = 25°C and Vee = +5.0V.

&LIbPDF - wivw . fastio.com
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SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION™
Vi Input Low Voltage -0.2 0.8 \
Vi Input High Voitage 24 i
Voo Output Low Voitage 0.4 \" lo, = 3.2mA
Vou Output High Voltage 24 v low = —200pA
Vee Supply Voltage 4.5 5.0 5.5 \ =
lec Supply Current 100 mA All Outputs Open ;
AC ELECTRICAL CHARACTERISTICS: T, = 0°Cto 50°C; Vec = +5V = 10%; Vg = OV %
SYMBOL PARAMETER MIN TYP! MAX UNIT CONDITION >
ten WCLK FREQUENCY 5.25 MHZ
tos Data Setup w.rt. | WCLK 10 nsec
ton Data hold w.rt. | WCLK 25 nsec
tue T WCLK to TMFM delay 210 nsec Pin 1 LOW
tem 1| WCLK to ! MFM delay 230 nsec Pin 1 LOW
o Data delay to NOM from 240 nsec
I WCLK
twe Data delay to EARLY from 230 nsec
L WCLK
to Data delay to LATE from 230 nsec
I WCLK
tun Master reset puise width 50 nsec
two I MRto T DRQ 150 nsec
tw IMRto TINTRQ 150 nsec
toa DRQCLK pulse width 50 nsec
te INTCLK pulse width 50 nsec
too 1 DRQCLK to DRQ 120 nsec
t, LINTCLK to INTRQ 120 nsec
tao LAXto 1 DRQ 145 nsec
ta TAX1to T INTRQ 160 nsec
too 1CSto1DRQ 145 nsec
t LCSto1INTRQ 180 nsec
tan TRWCto | NOM 145 nsec
tre 1 2XDRto 1 EARLY 75 nsec
tr 1 2XDR to T NOM 75 nsec
t 1 2XDRto 1 LATE 75 nsec
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Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor applica-
tions; consequently complete information sufficient for construction purposes is not necessarily given. The
information has been carefully checked and is believed to be entirely reliable. However, no responsibility is
assumed for inaccuracies. Furthermore, such information does not convey to the purchaser of the semiconductor
devices described any license under the patent rights of SMC or others. SMC reserves the right to make changes
at any time in order to improve design and supply the best product possible.
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