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SSI 73K221L
CCITT V.22, V.21
Single-Chip Modem

DESCRIPTION

The SSI 73K221L is a highly integrated single-chip
modem IC which provides the functions needed to
construct a CCITT V.22 and V.21 compatible modem,
capable of 1200 or 0-300 bit/s full-duplex operation
over dial-up lines. The SSI| 73K221L is an enhance-
ment of the SSI 73K212L single-chip modem with
performance characteristics suitable for European and
Asiantelephone systems. The SSI1 73K221L produces
either 550 or 1800 Hz guard tone, recognizes and
generates a 2100 Hz answer tone, and allows V.21 for
300 Hz FSK operation. The SSI 73K221L integrates
analog, digital, and switched-capacitor array functions
on a single substrate, offering excellent performance
and a high level of functional integration in a single 28-
or 22-pin DIP configuration. The SSI 73K221L, oper-
ates from a single +5 volt supply.

The SSI 73K221L includes the DPSK and FSK modu-
lator/demodulator functions, call progress and hand-
shake tone monitor test modes, and a tone generator
capable of producing DTMF, answer and 550 or
1800 Hz guard tone. This device supports
V.22 (Except mode v) and V. 21 modes of operation,

(Continued)
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FEATURES

¢ One-chip CCITT V.22 and V.21 standard compat-
ible modem data pump

*  Full-duplex Operation at 0-300 bit/s (FSK) or 600
and 1200 bit/s (DPSK)

+  Pin and software compatible with other
SSI K-Series 1-chip modems

* Interfaces directly with standard microprocessors
(8048, 80C51 typical)

¢  Serial (22-pin DIP) or parallel (28-pin DIP or
PLCC) microprocessor bus for control

¢ Serlal port for data transfer

¢ Both Synchronous and Asynchronous modes of
operation

s  Call progress, carrier, precise answer tone
(2100 Hz), and long loop detectors

« DTMF, and 550 or 1800 Hz guard tone generators

* Test modes available: ALB, DL, RDL, Mark,
Spacs, Alternating bit patterns

* Precise automatic gain control allows 45 dB
dynamic range

*  Space efficient 22- or 28-pin DIP or 28 Pin PLCC
packages

*  CMOS technology for low power consumption
using 30 mW @ 5V

* Single +5 volt supply
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for a static sensitive component.
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DESCRIPTION (Continued)

allowing both synchronous and asynchronous com-
munications. The SSI 73K221L is designed to appear
to the systems designer as a microprocessor periph-
eral, and will easily interface with popular one-chip
microprocessors (80C51 typical) for control of modem
functions through its 8-bit multiplexed address/data
bus or alternatively via the serial control bus. An ALE
control line simplifies address demultiplexing. Data
communications occurs through a separate serial port
only.

The SSI 73K221L is ideal for use in either free standing
or integral system modem products where full-duplex
1200 bit/s data communications over the 2-wire
switched telephone network is desired. Its high func-
tionality, low power consumption and efficient packag-
ing simplify design requirements and increase system
reliability. A complete modem requires only the addi-
tion of the phone line interface, a control microproces-
sor, and RS-232 level converter for a typical system.
The SSI 73K221L is part of Silicon Systems’ K-Series
family of pin and function compatible single-chip mo-
dem products. These devices allow systems to be
configured for higher speeds and Bellor CCITT opera-
tion with only a single component change.

OPERATION

ASYNCHRONOUS MODE

Data transmission for the DPSK mode requires that
data ultimately be transmitted in a synchronous
fashion, The SSI| 73K221L includes ASYNC/SYNC
and SYNC/ASYNC converters which delete or insert
stop bits in order to transmit data at a regular rate. In
Asynchronous mode the serial data comes from the
TXD pin into the ASYNC/SYNC rate converter. The
ASYNC/SYNC rate converter accepts the data pro-
vided on the TXD pin which normally must be 1200 or
600 bit/s +1.0%, - 2.5%. The rate converter will then
insert or delete stop bits in order to output a signal
which is 1200 or 600 bit/s + 0.01%.

The serial data stream from the ASYNC/SYNC con-
verter is passed through the data scrambler and onto
the analog modulator. The data scrambler can be
bypassed under processor control when unscrambled
data must be transmitted. The ASYNC/SYNC rate
converter and the data scrambler are bypassed in all

FSK modes. If serial input data contains a break signal
throughone character (including startand stop bits) the
break will be extended to at least 2 * N + 3 bits long
(where N is the number of transmitted bits/character).

Serial data from the demodulator is passed first
through the data descrambler and then through the
SYNC/ASYNC rate converter. The SYNC/ASYNC
convertor will reinsert any deleted stop bits and trans-
mit output data at an intra-character rate (bit-to-bit
timing) of no greater than 1219 bit/s. Anincoming break
signal {low through two characters) will be passed
through without incorrectly inserting a stop bit.

The SYNC/ASYNC converter also has an extended
Overspeed mode which allows selection of an output
range of either +1% or +2.3%. In the extended
Overspeed mode, stop bits are output at 7/8 the normal
width.

SYNCHRONOUS MODE

The CCITT V.22 standard defines synchronous opera-
tion at 600 and 1200 bit/s. The Bell 212A standard
defines synchronous operation only at 1200 bit/s.
Operation is similar to that of the Asynchronous mode
except that data must be synchronized to a provided
clock and no variation in data transfer rate is allowable.
Serial input data appearing at TXD must be valid onthe
rising edge of TXCLK.

TXCLK is an internally derived signal in Internal mode
and is connected internally to the RXCLK pin in Siave
mode. Receive data at the RXD pin is clocked out on
the falling edge of RXCLK. The ASYNC/SYNC con-
verter is bypassed when Synchronous mode is
selected and data is transmitted at the same rate as it
is input.

DPSK MODULATOR/DEMODULATOR

The SSI 73K221L modulates a serial bit stream into
dibit pairs that are represented by four possible phase
shifts as prescribed by the V.22 standard. The
baseband signal is then filtered to reduce intersymbol
interference on the bandlimited 2-wire telephone line.
Transmission occurs on either a 1200 Hz (Originate
mode) or 2400 Hz carrier (Answer mode). Demodula-
tion is the reverse of the modulation process, with the
incoming analog signal eventually decoded into di-bits
and convertedback to a serial bit stream. The demodu-
lator also recovers the clock which was encoded into
the analog signal during modulation. Demodulation



SSI 73K221L
CCITT V.22, V.21
Single-Chip Modem

occurs using either a 1200 Hz carrier (Answer mode or
ALB Originate mode) or a 2400 Hz carrier (Originate
mode or ALB Answer mode). The SSI 73K221L uses
a phase locked loop coherent demodulationtechnique
for optimum performance.

FSK MODULATOR/DEMODULATOR

The FSK modulator produces a frequency modulated
analog output signal using two discrete frequencies to
represent the binary data. V.21 mode uses 980 and
1180 Hz (originate, mark and space) or 1650 and
1850 Hz (answer, mark and space). Demodulation
involves detecting the received frequencies and
decoding them into the appropriate binary value. The
rate converter and scrambler/descrambler are by-
passed in the V.21 mode.

PASSBAND FILTERS AND EQUALIZERS

High and low band filters are included to shape the
amplitude and phase response of the transmit and
receive signals and provide compromise delay equali-
zation and rejection of out-of-band signals in the re-
ceive channel. Amplitude and phase equalization are
necessary to compensate for distortion of the transmis-
sion line and to reduce intersymbol interference in the
bandlimited receive signal. The transmit signal filtering
approximates a 75% square root of raised Cosine
frequency response characteristic.

AGC

The automatic gain control maintains a signal level at
the input to the demodulators which is constant to
within 1 dB. It corrects quickly for increases in signal
which would cause clipping and provides a total
dynamic range of >45 dB.

PARALLEL BUS INTERFACE

Four 8-bit registers are provided for control, optionse-
lect and status monitoring. These registers are
addressed with the ADQ, AD1, and AD2 multiplexed
address lines (latched by ALE) and appear to a control
microprocessor as four consecutive memory loca-
tions. Two control registers and the tone register are
read/write memory. The detect registeris read only and
cannot be modified except by modem response to
monitored parameters.
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SERIAL COMMAND INTERFACE

The serial Command mode allows access fo the
SS1 73K221L control and status registers via a serial
command port (22-pin version only). In this mode the
A0, A1andA2lines provide register addresses for data
passed through the data pin under control of the RD
and WR lines. Aread operation is initiated when the RD
line is taken low. The first bit is available after RD is
brought low and the next seven cycles of EXCLK will
then transfer out the remaining seven bits of the se-
lected address LSB first. A write takes place by shifting
in eight bits of data LSB first for eight consecutive
cycles of EXCLK. WR is then pulsed low and data
transferred into the addressed register on the rising
edge of WR.

SPECIAL DETECT CIRCUITRY

The special detect circuitry monitors the received
analog signal to determine status or presence of car-
rier, call-progress tones, answer tone and weak
received signal {long loop condition). An unscrambled
mark signalis also detected whenthe received data out
of the DPSK demodulator before the descrambler has
been mark for 1655 ms + 6.5 ms minimum. The
appropriate detect register bit is set when one of these
conditions changes and aninterruptis generatedfor all
conditions except long loop. The interrupts are dis-
abled {masked)whenthe enable interruptbitis setto 0.

DTMF GENERATOR

The DTMF generator will output one of 16 standard
tone pairs determined by a 4-bit binary value and TX
DTMF mode bit previously loaded into the tone regis-
ter. Tone generation is initiated when the DTMF mode
is selected using the tone register and the transmit
enable (CRO bit D1) is changed from 0 to 1.
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PIN DESCRIPTION

POWER

NAME 28-PIN | 22-PIN | TYPE | DESCRIPTION

GND 28 1 | System Ground.

VDD 15 | 11 | 1 | Powersupply input, 5V £10%. Bypass with 0.1 and 22 uF |
capacitors to ground.

VREF 26 | 21 | O | Aninternally generated reference voltage. Bypass with
0.1 uF capacitor to GND.

ISET 24 | 19 | 1 | Chipcurrentreference. Sets bias current for op-amps. The *

chip current is set by connecting this pin to VDD through a
2 MQ resistor. ISET should be bypassed to GND with a
0.1 uF capacitor.

PARALLEL MICROPROCESSOR INTERFACE

ALE

| ADO-AD7 |

cs

ok |

12

14

s

13

o

Address latch enable. The falling edge of ALE latches the
address on ADO-AD2 and the chip select on CS.

plexed lines carry information to and from the internal
control registers.

allows a read cycle or a write cycle to occur. ADO-AD7 will
not be driven and no registers will be written if CS (latched)
is not active. The state CS is a latched on the falling edge
of ALE.

| output clock. This pinis selectable under processor control

to be either the crystal frequency {for use as a processor
clock) or 16 x the data rate for use as a baud rate clock in
DPSK modesonly. The pindefaults to the crystal frequency
on reset.

| Interrupt. This open drain output signal is usedto informthe |

processor that a detect flag has occurred. The processor
must then read the detect register to determine which
detect triggered the interrupt. INT will stay low until the
processor reads the detect register or does a fuli reset.

"Read. A low requests a read of the SSI 73K221L internal
registers, Data cannot be output unless both RD and the
latched CS are active or low.

aninactive state. All controi register bits (CR0, CR1, Tone)
will be reset. The output of the CLK pin will be set to the
crystal frequency. An internal pull down permits power on

reset using a capacitor to VDD.

| Address/data bus. These bidirectional tri-state mutti- |

i CTIP select. A low on this pin duﬁg the faIIi@ eagieﬂoTALE |

| Reset. An active high signal on this pin will putthe chipinto |
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PIN DESCRIPTION (Continued)
PARALLEL MICROPROCESSOR INTERFACE (Continued)

NAME

28-PIN | 22-PiN

TYPE

DESCRIPTION

WR

13 -

Write. A low on this pin informs the SS1 73K221L that data
is available on ADQ-AD?7 for writing into an internal register.
Data is latched on the rising edge of WR. No data is written
unless both WR and the latched CS are low.

SERIAL MICROPROCESSOR INTE

RFACE

A0-A2

- 5-7

Register Address Selection. These lines carry register
addresses and should be valid during any read or write
operation.

DATA

170

Serial Control Data. Data for a read/write operation is
clocked in or out on the talling edge of the EXCLK pin. The
direction of data flow is controlled by the RD pin. RD low
outputs data. RD high inputs data.

Read. A low on this input informs the SSI 73K22 1L that data
or status information is being read by the processor. The
falling edge of the RD signal will initiate a read from the
addressed register. The RD signal must continue for eight
falling edges of EXCLK in order to read all eight bits of the
referenced register. Read data is provided LSB first. Data
will not be output unless the RD signal is active.

Write. Alow on this input informs the SSI 73K2211 that data
or status information has been shifted in through the DATA
pin and is available for writing to an internal register. The
normal procedure for a write is to shift in data LSB first on
the DATA pin for eight consecutive failing edges of EXCLK
andthento pulse WR low. Data is written on the rising edge
of WR.

Note:

In the serial, 22-pin version, the pins AD0-AD7, ALE and CS are removed and replaced with the
pins; A0, A1, A2, DATA, and anunconnected pin. Also, the RD and WR controls are used differently.

The Serial Contro! mode is provided in the parallel control versions by tying ALE high and CS low.
In this configuration AD7 becomes DATA and ADO, AD1 and AD2 become A0, A1 and A2,

respectively.

3-29




SSI 73K221L
CCITT V.22, V.21
Single-Chip Modem

PIN DESCRIPTION (Centinued)}
DTE USER INTERFACE

NAME

28-PIN

22-PIN

TYPE

DESCRIPTION

EXCLK

19

15

RXCLK

23

18

RXD

22

17

External Clock. This signal is used in synchronous trans-
missionwhen the external timing option has been selected.
In the External Timing mode the rising edge of EXCLK is
used to strobe synchronous DPSK transmit data applied to
the TXD pin. Alternately used for serial control interface.

Receive Clock. The falling edge of this clock output is
coincident with the transitions in the serial received data
output. The rising edge of RXCLK can be used {o latch the
valid output data at RXD. RXCLK will be valid as long as a

| carrier is present in DPSK synchronous modes.

Received Digital Data Output. Serial receive data is avail-
able on this pin. The data is always valid on the rising edge
of RXCLK when in Synchronous mode. RXD will output
constant marks if no carrier is detected.

TXCLK

18

14

Transmit Clock. This signal is used in DPSK synchronous
transmission to latch serial input data on the TXD pin. Data
must be provided so that valid data is available onthe rising
edge of the TXCLK. The transmit clock is derived from
different sources depending upon the Synchronization
mode selection. In Internal Mode the clock is generated
internally. In External Mode TXCLK is phase locked to the
EXCLK pin. In Slave Mode TXCLK is phase locked to the
RXCLK pin. TXCLK is always active.

TXD

21

16

Transmit Data Input. Serial data for transmission is applied
to this pin. In Synchronous modes, the data must be valid
on the rising edge of the TXCLK. In Asynchronous modes
(1200/600 bit/s or 300 baud) no clocking is necessary.
DPSK data must be 1200/600 bit/s +1%, -2.5% or +2.3%,
-2.5 % in extended Overspeed mode.

ANALOG INTERFACE Al

ND OSCIL

LATOR

RXA

27

TXA

16

22

4
N

XTL1
XTL2

N

Ao

Received modulated analog signal input from the tele-
phone line interface.

Transmit analog output to the telephdhé line interface.

These pins are for the internal crystal oscillator requiring
an 11.0592 MHz Paraliel mode crystal. Load capacitors
shouldbe connectedfrom XTL 1 and XTL2 to Ground. XTL2
can also be driven from an external clock.
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REGISTER DESCRIPTIONS

Four 8-bit internal registers are accessible for control
and status monitoring. The registers are accessed in
read or write operations by addressing the A0 and A1
address lines in Serial mode, orthe AD0O and AD1 lines
in Paralliel mode. In Parallel mode ADO and AD1 lines
are latched by ALE. Register CRO controls the method
by which data is transferred over the phone line. CR1

REGISTER BIT SUMMARY

controls the interface between the microprocessor and
the SSI 73K221L internal state. DR is a detect register
which provides an indication of monitored modem
status conditions. TR, the tone control register, con-
trols the DTMF generator, answer and guard tones and
RXD output driver used in the modem initial connect
sequence. All registers are read/write except for DR
which is read only. Register control and status bits are
identified below:

ADDRESS DATA BIT NUMBER
REGISTER AD2 - ADO 07 2] D4 k] D2 Dt Do

CONTROL MODULATION TRANSMIT TRANSMIT TRANSMIT TRANSMIT TRANSMIT ANSWER/
REGISTER  CRO 000 OPTION MODE MODE MODE MODE ENABLE ORIGINATE

[} 3 2 1 0
CONTROL TRANSMIT TRANSMIT ENABLE BYPASS CLK TEST TEST
REGISTER [>:1] 001 PATTERN PATTERN DETECY SCAAMBLER CONTROL RESET MODE MODE

1 1 0 INTERRUPT 1 0

DETECT RECEIVE UNSCR. CARRIER ANSWER CALL LONG
REGISTER DR 010 DATA MARKS DETECT TONE PROGRESS LOOP
TONE AXD TRANSMIT TRANSMIT TRANSMIT DTMF1/ DTMFO/

CONTROL TR 011 ouTPuT GUARD ANSWER DTMF DTMF3 DTMF2 OVERSPEED GUARD/
REGISTER ° CONTROL TONE TONE
CONTROL
REGISTER CR2 100 THESE REGISTER LOCATIONS ARE RESERVED FOR

2
CONTROL
REGISTER CR3 101 K-SERIES FAMILY MEMBERS

3

D
REGISTER D 110

NOTE: When a register containing reserved

contro! bits is written into, the reserved bits
must be programmed as 0's.
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REGISTER ADDRESS TABLE

ADDRESS DATA BIT NUMBER
l REGISTER AD2- ADO o7 D6 Ds D4 D3 | D2 D1 Do
CONTROL MODULATION TRANSMIT TRANSMIT TRANSMIT TRANSMIT TRANSMIT ORIGINATE/
REGISTER  CRO 000 OPTION MODE MODE MODE MODE ENABLE ANSWER
0 3 2 1 [}
0=1200 BIT/S DPSK L 0000=PWR COWN | 0=DISABLE 0=ANSWER
1=600 BIT/S DPSK 0001=INT SYNCH TXAOUTPUT  1=ORIGINATE
0010=EXT SYNCH 1=ENABLE
0011=SLAVE SYNCH TXA QUTPUT
0100=ASYNCH 8 BITS/ICHAR
0101=ASYNCH 9 BITS/ICHAR
0110=ASYNCH 10 BITS/CHAR
0111=ASYNCH 11 BITS/ICHAR
1100=FSK
CONTROL TRANSMIT TRANSMIT ENABLE BYPASS CLK TEST ] TEST
REGISTER  CR1 001 PATTERN PATTERN DETECT SCRAMBLER | CONTROL RESET MODE MODE
1 1 [} INTERRUPT 1 ‘ 0
[_ 00=TX DATA __J 0=DISABLE  0=NORMAL 0=XTAL 0=NORMAL L 00=NOHMAL__[
01=TX ALTERNATE 1=ENABLE 1-BYPASS 1=16 X DATA  1=RESET 01=ANALOG LOOPBAGK
10=TX MARK SCRAMBLER RATE CUTPUT 10=REMOTE DIGITAL
11=TX SPACE AT CLK PIN IN LOOPBACK
DPSK MODE 11=LOCAL DIGITAL
ONLY LOOPBACK
DETECT RECEIVE UNSCR. CARRIER ANSWER CALL LONG
REGISTER DR 610 DATA MARKS DETECT TONE | PROGRESS LooP
OUTPUTS I 0=CONDITION NOT DETECTED
RECEIVED 1=CONDITION DETECTED
DATA STREAM
TONE RXD TRANSMIT TRANSMIT TRANSMIT DTMF1/ DTMFO/
CONTROL TR o1 QUTPUT GUARD/ ANSWER DTMF DTMF3 DTMF2 OVERSPEED GUARD/
AEGISTER CONTROL TONE TONE TONE
AXD PIN 0=OFF 0=0FF 0-DATA L — 4 BIT CODE FOR 1 OF 16——]
0=NORMAL 1=ON 1=ON 1=TX DTMF DUAL TONE COMBINATIONS. 0=1800 Hz G.T.
1=TRI STATE 12550 Hz G.T
D
REGISTER 10 110 [ 15} 1] D

Q0XX=73K212L, 322L, 321L
01XX=73K221L, 3021
10XX=73K222L
1100=73K224L
1110=73K324L
1101=73K312L
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CONTROL REGISTER 0

D7

Dé

D4

D3 D2 D1 DO

CRO
000

MODUL.
OPTION

TRANSMIT
MODE 2

TRANSMIT | TRANSMIT | TRANSMIT | ANSWER/
MODE 1 MODE 0 ENABLE ORIGINATE

BIT NO.

NAME

CONDITION

DESCRIPTION

Do

Answer/
Originate

0

Selects Answer mode (transmit in high band, receive
in low band).

Selects Originate mode (transmit in low band, receive
in high band).

D1

Transmit
Enable

Disables transmit output at TXA.

Enables transmit output at TXA.
Note: TX Enable mustbe setto 1to allow Answer Tone
and DTMF transmission.

D5, D4,D3,
D2

Transmit
Mode

D5 D4 D3 D2
0 0 0 O

Selects Power Down mode. All functions disabled
except digital interface.

00 0 1

Internal Synchronous mode. In this mode TXCLK is an
internally derived 1200 Hz signal. Serial input data
appearing at TXD must be valid on the rising edge of
TXCLK. Receive data is clocked out of RXD on the
falling edge of RXCLK.

External Synchronous mode. Operation is identical to
internal synchronous, but TXCLK is connected inter-
nally to EXCLK pin, and a 1200 Hz + 0.01% clock must
be supplied externally.

Slave Synchronous mode. Same operation as other
Synchronous modes. TXCLK is connectedinternally to
the RXCLK pin in this mode.

Selects DPSK Asynchronous mode - 8 bits/character
(1 start bit, 6 data bits, 1 stggwbit).

Selects DPSK Asynchronous mode - 9 bits/character
(1 start bit, 7 data bits, 1 stop bit).

Selects DPSK Asynchronous mode - 10 bits/character
(1 start bit, 8 data bits, 1 stop bit).

Selects DPSK Asynchronous mode - 11 bits/character
(1 start bit, 8 data bits, Parity and 1 stop bit).

Selects FSK operation.

D&

Not used; must be written as a “0.”
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CONTROL REGISTER 0 (Continued)

D7 Dé D5 D4 D3 D2 D1 DO
CRO | MODUL. TRANSMIT | TRANSMIT | TRANSMIT [ TRANSMIT | TRANSMIT |  ANSWER/
000 | OPTION MODE 3 MODE 2 MODE 1 MODE 0 ENABLE ORIGINATE
BIT NO. NAME CONDITION DESCRIPTION
| D7 D5 D4 | Selects:
D7 Modulation 0 0 X DPSK mode at 1200 bit/s. ) |
Option 1 0 X DPSK mode at 600 bit/s.
X =Don't care
CONTROL REGISTER 1
D7 D6 D5 D4 D3 D2 D1 DO
TRANSMIT | TRANSMIT | ENABLE | BYPASS CLK TEST TEST
CR1 PATTERN PATTERN | DETECT | SCRAMB | CONTROL | RESET | MODE | MODE
001 1 0 INTER. 1 0
BIT NO. NAME CONDITION DESCRIPTION
_ptoo
D1, DO Test Mode 0 0 | Selects normal Operating mode. o
0 1 Analog Loopback mode. Loops the transmitted analog
signal back to the receiver, and causes the receiverto
use the same center frequency as the transmitter. To
squelch the TXA pin, transmit enable must be forced
low.
1 0 Selects remote digital loopback. Received data is
looped back to transmit data internally, and RXD is
] ) forced to a mark. Data on TXD isignored. |
1 1 Selects local digital loopback. Internaily loops TXD
back to RXD and continues to transmit carrier from
_ I 3 TXApin. |
D2 Reset O - Selects normal operation. ] -
1 Resets modem to power down state. All control
register bits (CR0O, CR1, Tone) are reset to zero. The
output of the CLK pin will be set to the crystal
frequency.
D3 CLK Control 0 Selects 11.0592 MHz crystal echo output at CLK
{Clock Control){ pin. - - ]
1 Selects 16 X the data rate, output at CLK pinin DPSK
modes only.
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CONTROL REGISTER 1 (Continued)

D7 D6 D5 D4 D3 D2 D1 DO
TRANSMIT | TRANSMIT | ENABLE | BYPASS CLK TEST TEST
CR1 PATTERN PATTERN | DETECT | SCRAMB | CONTROL | RESET | MODE | MODE
001 1 0 INTER. 1 0
BIT NO. NAME CONDITION DESCRIPTION
D4 Bypass 0 Selects normal operation. DPSK data is passed
Scrambler through scrambler. o
1 Selects Scrambler Bypass. Bypass DPSK data is
routed around scrambler in the transmit path.
D5 Enable Detect 0 Disables interrupt at INT pin.

Interrupt 1 Enables INT output. An interrupts will be generated
with a change in status of DR bits D1-D4. The answer
tone and call progress detect interrupts are masked
when the TX enable bit is set. Carrier detect is masked
when TX DTMF is activated. All interrupts will be

L., | disabled if the device is in Power Down mode.
D7 D6 |
D7, D6 Transmit 0 0 Selects normal data transmission as determined
Pattern by the state of the TXD pin.
0 1 Selects an alternating mark/space transmit pattern for
- modem testing. ,R,,YR.«__‘J
1.0 Selects a constant mark transmit pattern. ]
11 Selects a constant space transmit pattern.
DETECT REGISTER
D5 D4 D3 D2 D1 DO
RECEIVE UNSCR. CARR. ANSWER CALL LONG
DATA MARK DETECT TONE PROG. LOOP
BIT NO. NAME CONDITION DESCRIPTION
Do Long Loop 0 B Indicates normal received signal.
| 1] indicates low received signal level.
D1 Call Progress | 0 ﬁ- No cali progress tone detected. -
Detect 1 Indicates presence of call progress tones. The call
progress detection circuitry is activated by energy in
the 350 to 620 Hz call progress band.
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DETECT REGISTER (Continued)

D7 D6 D5 D4 D3 D2 DA Do
DR RECEIVE UNSCR. CARR. ANSWER CALL LONG
010 DATA MARK DETECT TONE PROG. LOOP
BIT NO. NAME CONDITION DESCRIPTION
D2 Answer | 0 ) __No answer tone detected. ] B )
Tone 1 Indicates detection of 2100 Hz answer tone. The
Detect device must be in Originate mode for detection of
~_answer tone. i
D3 Carrier 7 0 No carrier detected in the receive channel. ]
Detect 1 Indicates carrier has been detected in the received
N o channel.
D4 Unscrambled | 0 _No unscrambied mark.

Mark 1 Indicates detection of unscrambled marks in the
received data. This may be used in the V.22 connect
sequence or for requesting a remote modem to config-
ure itself for remote digital loopback. A valid indication
means that unscrambled marks have been received
for> 165.5+ 6.5 ms. ) o o

D5 Receive Continuously outputs the received data stream. This
Data data is the same as that output on the RXD pin, but it
is not disabled when RXD is tri-stated.
D6, D7 Not used.
TONE REGISTER
D7 D6 D5 D4 D3 D2 D1 DO
RXD TRANSMIT | TRANSMIT | TRANSMIT DTMF 1/ DTMF 0/
TR | OUTPUT GUARD ANSWER DTMF DTMF 3 | DTMF 2 | OVER- GUARD
011 | CONTR. TONE TONE SPEED
BIT NO. NAME CONDITION DESCRIPTION
D6 D4 DO D0 interacts with bits D6, D5, and D4 as shown.
DO DTMF 0/ X 1 X Transmit DTMF tones.
Guard Tone X 0 0 | Transmits 1800 Hz guard tone.
X 0 1 Transmits 550 Hz guard tone.
~_DbanDt D1 interacts with D4 as shown.
D1 DTMF 1/ 0 0 __Asynchronous DPSK 1200 or 600 bit/s +1.0% - 2.5%
0 1 Asynchronous DPSK 1200 or 600 bit/s +2.3% -2.5%.
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TONE REGISTER (Continued)
b7 D6 D5 D4 D3 D2 D1 DO
RXD TRANSMIT | TRANSMIT | TRANSMIT DTMF 1/ DTMF 0/
TR | OUTPUT GUARD ANSWER DTMF DTMF 3 [ DTMF 2 | OVER- GUARD
011 | CONTR. TONE TONE SPEED
BIT NO. NAME CONDITION DESCRIPTION
D3 D2 D1 DO |
D3, D2, DTMF 3, 0 0 0 O- Programs 1 of 16 DTMF tone pairs that will be
D1, DO 2,1,0 11 1 1 transmitted when TX DTMF and TX enable bit (CRO, bit
D1) is set. Tone encoding is shown below: )
KEYBOARD DTMF CODE TONES
EQUIVALENT D3 D2 D1 DO LOW HIGH
1 0 0 0 1t 697 1209 |
2. 0_0 1 0 697 1336
3 00 1 1 697 1477 |
4 01 0 0 770 1209
5 . 0 1.0 1 770 1336 |
. 0 1 1 0 770 1477 |
7 0 1 1 1 852 1208 |
8 10 0 0 852 1336 |
9 1.0 0 1 82 1477 |
0 1.0 1 0 941 1336 |
* 1.0 1 1 941 1209 |
# 1.1 0.0 941 1477 |
A 110 1 697 1633 |
B 1. 1 10 770 1633 |
07 i1 1 1 852 1633
2 0 0 0 0 941 1833 |
D4 Transmit 0 Disable DTMF. - ~
DTMF 1 Activates DTMF. The selected DTMF tones are trans-
mitted continuously when this bit is high. TX DTMF
overrides all other transmit functions. Modem must be
in DPSK mode during DTMF transmission.
D5 Transmit o Disables answer tone generator.
A_rrlswer 1 Enables answer tone generator. A 2100 Hz answer
one tone will be transmitted continuously when the
Transmit Enable bit is set in CRO. The device must be
in Answer mode.
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TONE REGISTER (Continued)

D7 D6 D5 D4 D3 D2 D1 DO
RXD TRANSMIT | TRANSMIT | TRANSMIT DTMF 1/ DTMF 0/
TR | OUTPUT GUARD ANSWER DTMF DTMF 3 | DTMF 2 | OVER- GUARD
011 | CONTR. TONE TONE SPEED
BIT NO. NAME CONDITION DESCRIPTION
D6 TX Guard 0 _ Disables guard tone generator. |
(Transmit 1 Enables guard tone generator (See DO for
Guard Tone) B selection of guard tones). 7
D7 RXD Output 0 Enables RXD pin. Receive data will be output on
Control 7 RXD. ]
1 Disables RXD pin. The RXD pin becomes a high
impedance with internal weak pull-up resistor.
ID REGISTER
D7 D6 D5 D4
ID 1D ID ID ID
110
BIT NO. NAME CONDITION DESCRIPTION
D7 D6 D5 D4 Indicates Device: o ] o ]
D7, D6, D5 Device | 0 0 X X SSI 73K212L, 73K321L or 73K322L or 73K321L
D4 Identification | 0 1 X X | 88I 73K221L or 73K302L
Signature [ 1 0 X X SS1 73K222L or 73K321L
1.1 0 0 | SSI73K224L
1110 | Ssi7eksadl
1 1 0 1 SSI173K312L
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ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
VDD Supply Voltage o | 14 o v -
Storage Temperature I -65 to 150 o _°C L
Soldering Temperature (10 sec.) N 260 “C o
Applied Voltage -0.3to VDD+0.3 \%

Note: All inputs and outputs aré?étected frdm)stétic charge usind built-in, {nciilijstry stand;a 'protectiiron
devices and all outputs are short-circuit protected.

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN NOM MAX | UNITS
vDD Supply votage | |45 | § 55 v
TA, Operating Free-Air -40 +85 °C
Temperature

Clock Variation | (11.0592MHz) Crystalor | -0.01 | 4001 | %

J external clock

External Components (Refer to Application section for placement.)

VREF Bypass Capacitor (External to GND) 0.1 7 uF
Bias setting resistor V (Placéa;etwé;n’\)bif)ir R ;717 .78 2 22 MO

| andISETpins) | - I
ISET Bypass Capacitor (ISET pin to GND) 0.1 uF
VDD Bypass Capacitor 1 | (ExternaltoGND) | 01 | - uF
VDD Bypass Capacitor 2 | (External to GND) e | | uF |
XTL1 Load Capacitor ) Dependsrbrrilﬁcr;égéhar)aci;ristrizs;ﬁ - 40 | pE mﬁ
XTL2 Load Capacitor from pin to GND B B 7 20
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ELECTRICAL SPECIFICATIONS (Continued)

DC ELECTRICAL CHARACTERISTICS
{TA = -40°C to 85°C, VDD = recommended range unless otherwise noted.)

PARAMETER CONDITIONS MIN NOM MAX | UNITS
| IDD, Supply Current | ISET Resistor=2MQ B S
| DDA Adtve | CLK=11.0592MHz 8 | 12 | mA
IDD1, Power-down CLK = 11.0592 MHz 4 mA
IDD2, Power-down | clk=19200KkHz o | ma
Digital Inputs i S - B
Vi, ot g Vorage | R B .
Reset, XTL1, XTL2 - 3.0 vbDD | V
E All other inputs ) _ - | 20 | vDD v
VIL, Input Low Voltage | - B :W B Wd’ 08 | vV
| IH, Input High Current | Vi=VIHMax | 100 | pA |
liL, Input Low Current o l',,: VILrMiVn - -200 ) 3 A ]
Reset Pull-down Current Reset = VDD 1 50 LA
Input Capacitance N 7AII D|g|t7a7I Input Pln; a - 107 pF
| Digitat outpwus -
VOH, Output High Voltage | IOHMIN-04ma | 24 | | voo | v
VOL, Output Low Vglta»ggiﬁ’iIiO\MA;){ji;iig mA W:ﬁ ) - 04 | V.
| voLclkOuput | 10-36mA ﬂ | 06 | v
RXD Tri-State Pull-up Curr. | RXD = GND I 50 | pA |
\MCMAX, CLK Outp]t Maximum (iapacitiv;ar Loaﬁw 7 15 ) pF
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ELECTRICAL SPECIFIC

ATIONS (continued)

DYNAMIC CHARACTERISTICS AND TIMING

(TA = -40°C to +85°C, VDD = recommended range uniess otherwise noted.)
PARAMETERS | CONDITIONS | Mmin | Nom | max | uniTs
PSK Modulator

Carrier Suppression

FSK Mod/Demod

Output Freq. Error
Transmit Level

Harmonic Distortion
in 700-2900 Hz band

Output Bias Distortion

Total Output Jitter B

DTMF Generator (Modem must
Freq. Accuracy o
Output Amplitude ::
Output Amplitudegi )

Twist

Long Loop Detect o
Dynamic Range
Call Progress Detector

Detect Level

Reject Level

Delay Time
Hold Time
Hysteresis

Note:
5V Version

| Ouput Ampitude |

Measuredat TXA
TX scrambled marks

CLK = 11 0592 MHz

Transmn Dottmg Pattem

THD in the alternate band
DPSK or FSK

Transmit Domng Pattern
| InALB @ RXD

Random Input in /G_B @ RXD 7 7

Low Group DPSK Mode

High Group, DPSK Mode

Hrgh Group to Low Group

DPSK or FSK 7777777
Refer to Performance Curves

2 Tones m 350 600 Hz band

2- Tones |n 350 600 Hz band

-70 dBmO to 30 dBmO STEP

30 dBm0 to -70 dBmO STEP

0 dB loss in the Transmit path to the line.
2 dB gain in the Receive path from the line.

st be in DPSK mode to meet specmcatlons)

55 | a8
-1 10 9 | dBm0
[ 035 +035 | % |

a1 | a0 | e | dBmo.
| e0 | 50 dB
1 N
+8 %
15 +15 % |
J025 [ v025 | % |
ol s | em
8 7 6 | dmo
10 | 20 | 30 d8
38 28 | gm0
| s | |
T34 0 | dBmo |
o 41 | dBmo
27 80 | ms
ES 80 | ms
12 B

Parameters expressed in dBmO refer to the following defmmon

Refer to the Basic Box Modem diagram in the Applications section for the DAA design.
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ELECTRICAL SPECIFICATIONS (Continued)

DYNAMIC CHARACTERISTICS AND TIMING (Continued)

receive data valid at RXD pin

PARAMETERS CONDITIONS MIN NOM MAX UNITS
Carrier Detect B N o
Threshold DPSK or FSK receive data -49 -42 dBmo
Delay Time -70 dBm0Q to -30 dBm0 STEP 15 45 ms
B Hysteresis S}ngle tone detected ) 2 3.0 ; 77 dB'
Hold Time -30 dBmoO to -70 dBm0 STEP 10 24 ms |
Answer Tone Detector ) - B
Detect Level ~NotinV2imode -49.5 -42 | dBmO |
Delay Time -70 dBm0 to -30 dBm0 STEP. 20 45 _|.oms ]
Hold Time -30 dBmQ to -70 dBmO0 STEP 10 30 ms
Detect Freq. Range -2.5 +25 %
Output Smoothing Filter o i - ]
Output load TXA pin; FSK Single 10 - kQ
Tone out for THD = -50 db 50 pF
in 0.3to 3.4 KHz ) |
Spurious Freq. Comp. Frequency = 76.8 kHz -39 | dBmQ |
L Frequency = 153.6 kHz - -45 dBmo
Output Impedance TXApin - 200 30 | @
Clock Noise TXApin, 76.8 kHz 1.0 | mVms
Carrier VCO o o -
Capture Range Originate or Answer B -10 +10 Hz
Capture Time -10 Hz to +10 Hz Carrier 40 100 ms
_ | Frequency Change
Recovered Clock 3 o ) ] ]
Capture Range ] - 626 +625 ppm
Data Delay Time Analog data in at RXA pin to 30 50 ms
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ELECTRICAL SPECIFICATIONS (Continued)
DYNAMIC CHARACTERISTICS AND TIMING (Continued)
PARAMETERS CONDITIONS MIN NOM MAX | UNITS
Guard Tone Generator -
Tone Accuracy 550 or 1800 Hz 20 +20 Hz -
Tone Level 7’y550wHizk - 40 | 3.0 2.0 B
(Below DPSK Output) 1800 Hzr - 70 | 60 5.0 @B |
Harmonic Distortion | 550Hz 50 @B |
700 to 2900 Hz 1800 Hz -60 dB
Timing (Reter to Timing [ Dlagrémrs) N j ;ﬁ ) W 7 i
TAL - CS/VAddr setup before ALE lqw 30 ns |
| TLA - | CS/Addr. hold after ALE low 20 ns
TLC R ALﬂE low to RD/WR low 40 ns
TCL | RD/WR Controlto ALE high 10 | s
TRD DataoutfromRD low 0 160 ns
TLL L ALEwidth 60 , ns
TRDF | Datafloat after RD hlgh 0 80 ns |
TRW e RD width _ B 200 25000 ns
TWW L  WRwidth - , 140 25000" ns
mw. _Data setup before WR hlgh 150 ns
TWD - Data hold after WR high | 20 ns |
TCkD | Dataoutafter EXCLKlow | 7 200 ns
TCKW - WR after EXCLK low 150 ns
TOCK Data setup before EXCLK low | 150 ns
TAC - 7 Addrés‘sgelup befdre comrol“ 50 nsr 7
TCA ki;i B ‘Address hold after control‘*r - 50 néii‘
TWH - 'Data hold after EXCLK 150 ns

-

Maximum tlme applles to parallel version only.

** Control for setup is the falling edge of RD or WR. L
Control for hold is the falling edge of RD or the rising edge of WR.
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TIMING DIAGRAMS

BUS TIMING DIAGRAM (PARALLEL VERSION)
TLL

TAL L_b(.! ¥ L Tow | ¥

READ DATAHADDRESQ———A#\WR ITE DAT.‘\/)‘—
s S

READ TIMING DIAGRAM (SERIAL VERSION)

Y\ /a / N / ™ 7N 7T / N
sax _\ SNk SN N NS L

RD * 7|Z
AD-A2 —KADDRESSY—— - . e ——

4 ’eTRD ._,{TCKD H‘TRDF

ﬁ(ﬂb’é* ><V D1 % D2 \(*bf\ﬁ;{ J\( os % b8 Y D7 \* e
N NN N - AN AL/t

DATA

WRITE TIMING DIAGRAM (SERIAL VERSION)

EXCLK J [ o/ N/ N/ \/ N / '\- ;

o
wa T

TCKW p—| }
TAC

o efroa

|’_' TDCK H! TWH
NN T AL \/ S T T W \
DATA Do b1 Y D2 p3 ¥ b4 ¥ 05 Y 6 Y D7 + -
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APPLICATIONS INFORMATION

GENERAL CONSIDERATIONS

Figures 1 and 2 show basic circuit diagrams for
K-Series modemintegrated circuits. K-Series products
are designed to be used in conjunction with a control
processor, a UART or RS-232 serial data interface,
and a DAA phone line interface to function as a typical
intelligent modem. The K-Series ICs interface directly
with Intel 8048 and 80C51 microprocessors for control
and status monitoring purposes. Two typical DAA
arrangements are shown: one for a split£5 or +12 volt
design and one for a single 5 volt design. These
diagrams are for reference only and do not represent
production-ready modem designs.

K-Series devices are available with two control inter-
face versions: one for a parallel multiplexed address/
data interface, and one for a serial interface. The
parailel version is intended for use with 8039/48 or
8031/51 microcontrollers from Intel or many other
manufacturers. The serial interface 22-pin version can
be used with other microcontrollers or in applications
where only a limited number of port lines are available
or the application does not lend itself to a multiplexed
address/data interface. The parallel versions may also
be used in the Serial mode, as explained in the data
sheet pin description.

In most applications the controlier will monitor the serial
data for commands from the DTE and the received
data for break signals from the far end modem. in this
way, commands to the modem are sent over the same
line as the transmitted data. In other applications the
RS-232 interface handshake lines are used formodem
control.

RS232
LEVEL
CONVERTERS
ca H> ATS PLO P0O.0-7
ca S8 [ pyy ‘
cc <H-25B__ py2 A ]
co >R gy WR WA
ALE ALE
CF peo P15 P31 3 fy
Pre P32 R4 :
|_ P3.0 P17 RESET
TXD R3
:: 5' RXD |
oA | > EXCLK |
o AXCLK
o8 g_ AL MIDCOM
IDCH
US—UG RESET 671-8005 T
MC145408 o5V ‘/ _I_ cs
1es oo Ao I o
T zenen Y
U2
4N35
2 kY
IN40G4 ST vesoLzo
+BV b
K1 % Rg
D2 —'.' % 22K
IN914 T f
— ¢ R
9 -5
n»( at 7
— AN aN2z228
% 22K
FIGURE 1: Basic Box Modem with Dual-Supply Hybrid
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DIRECT ACCESS ARRANGEMENT (DAA)

The telephone line interfaces show two examples of
how the “hybrid” may be implemented. The split supply
design (Figure 1) is a typical two op-amp hybrid. The
receive op-amp serves two purposes. it supplies gain
to amplify the receive signal to the proper level for the
modem’s detectors and demodutator, and it removes
the transmitted signal from the receive signal present
at the transformer. This is done by supplying a portion
of the transmitted signal to the non-inverting input of
the receive op-amp at the same amplitude as the signal
appearing at the transformer, making the transmit
signal Common mode.

The single-supply hybrid is more complex than the
dual-supply version described above, but its use elimi-
nates the need for a second power supply. This circuit
(Figure 2) uses a bridged drive to allow undistorted
signals to be sent with a single 5 volt supply. Because
DTMF tones utilize a higher amplitude than data, these

c1
390 pF

signals will clip if a single-ended drive approach is
used. The bridged driver uses an extra op-amp (U1A)
toinvert the signal coming from the gain setting op-amp
(U1B) before sending it to the other leg of the trans-
former. Eachop-amp then supplies half the drive signal
to the transformer. The receive amplifier (U1C) picks
off its signal at the junction of the impedance matching
resistor andthe transformer. Because the bottom feg of
the transformer is being driven in one directionby U1A
andthe resistor is driven inthe opposite direction at the
same time by U1B, the junction of the transformer and
resistor remains relatively constant and the receive
signal is unaffected.

DESIGN CONSIDERATIONS

Silicon Systems 1-chip modem products include all
basic modem functions. This makes these devices
adaptable for use in a variety of applications, and as
easy to control as conventional digital bus peripherals.

* Note: Op-amp U1
must be rated for
single 5V operation.
R10 & R11 values
depend on Op-amp

used.
T
MIDCOM
671 8005
T
L I 1 e Y
047nF f
é 250V L
A1z =
ve 2K -
435 T
o K IR
4004 % = ]vzsoLzo
=X Ri2 A
= 22K

VOLTAGE

REFERENCE | 55 pyo’
>

+

L c7 ca

—I'UWFTWnF
’ v

W

5V

~ K1
04
N914

R4
10K

AN 2ne22oa

[

Qa1

4

FIGURE 2: Single 5V Hybrid Version
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Unlike digital logic circuitry, however, modem designs
must properly contend with precise frequency toler-
ances and very low level analog signals, to ensure
acceptable performance. Using good analog circuit
designpractices will generally result in a sound design.
Following are additional recommendations which
should be taken into consideration when starting new
designs.

CRYSTAL OSCILLATOR

The K-Series crystal oscillator requires a Parallel mode
{antiresonant) crystal which operates at 11.0592 MHz.
It is important that this frequency be maintained to
within £0.01% accuracy.

In order for a Parallel mode crystal to operate correctly
and to specification, it must have a load capacitor
connected to the junction of each of the crystal and
internal inverter connections, terminated to ground.
The values of these capacitors depend primarily onthe
crystal’s characteristics, and to a lesser degree onthe
internal inverter circuit. The values used affect the
accuracy and start up characteristics of the oscillator.

LAYOUT CONSIDERATIONS

Good analog/digital design rules must be used to
control system noise in order to obtain highest perform-
ance in modem designs. The more digital circuitry
present on the PC board, the more this attention to
noise control is needed. The modem should be treated
as a high impedance analog device. A 22 mF electro-
lytic capacitor in parallel with a 0.1 mF ceramic capaci-
tor between VDD and GND is recommended. Liberal
use of ground planes and larger traces on power and
ground are also highly favored. High speed digital
circuits tend to generate a significant amount of EMI
(Electro-Magnetic Interference) which must be mini-
mized in order to meet regulatory agency limitations.
To accomplish this, high speed digital devices should
be locally bypassed, and the telephone line interface
and K-Series device should be located close to each
other near the area of the board where the phone line
connection is accessed. To avoid problems, power
supply and ground traces shoulid be routed separately
to the analog and digital functions on the board, and
digital signals should not be routed near low level or
high impedance analog traces. The analog and digital
grounds should only connect at one point near the K-
Series device ground pinto avoidground loops. The K—
Series modem IC's should have both high frequency
and low frequency bypassing as close to the package
as possible.
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MODEM PERFORMANCE
CHARACTERISTICS

The curves presented here define modem IC perform-
ance under a variety of line conditions while inducing
disturbances that are typical of those encountered
during data transmission on public service telephone
lines. Test data was taken using an AEA Electronics’
“Autotest I” modem test set and line simulator, operat-
ing under computer control. All tests were run full-
duplex, using a Concord Data Systems 224 as the
reference modem. A 511 pseudo-random-bit pattern
was used for each data point. Noise was C-message
weighted and all signai-to-noise (S/N) ratios reflect
total power measurements similar to the CCITT V.56
measurement specification. The individual tests are
defined as follows.

BER vs. S/N

This test measures the ability of the modem1to operate
over noisy lines with a minimum of data-transfer errors.
Since some noise is generated in the best of dial-up
lines, the modem must operate with the lowest S/N
ratio possible. Better modem performance is indicated
by test curves that are closest to the BER axis. A
narrow spread between curves representing the four
line parameters indicates minimal variation in perform-
ance while operating over a range of aberrant operat-
ing conditions. Typically, a DPSK modem will exhibit
better BER-performance test curves receiving in the
low band than in the high band.

BER vs. Receive Level

This test measures the dynamic range of the modem.
Because signal levels vary widely over dial-up lines,
the widest possible dynamic range is desirable. The
minimum Bell specification calls for 36 dB of dynamic
range. S/N ratios are held constant at the indicated
values while the receive level is lowered from a very
highto very low signal levels. The width of the “bow!" of
these curves, taken at the BER point, is the measure of
dynamic range.
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RECEIVE LEVEL (dBm)

PHASE JITTER (° PEAK)
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= “EQ On” indicates bit CR1 D4 is set for additional phase equalization.
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PACKAGE PIN DESIGNATIONS

CAUTION: Use handiing procedures necessary

(Top View) for a static sensitive component.
CLK JT‘_ 2; GND
XTLt § 2 21E RXA
GND XA XTe =3 % [} VREF
aoe ] « = [] RESET
cre VREF AD1 g 5 2] seT
XTL1 RESET a2 (] s 2 ) AXCLK 4 32 1wy B
XTL2 ISET AD3 a 7 2] xo e W'mk‘&\h
A0 AXCLK apa T s 21 [ Txp 6? F:
i !
A o ADS ) @ =fcs 77 PLCCPINOUTS [z
A2 ™D a06 10 ] ExoLK a@ ARE THE SAME AS ||
DATA EXCLK ADT [ 1 18 [] TXCLK af] THE 28-PIN DIP 21
WR TXCLK ALE a 12 7 LOINT 10 ﬁzo
D INT WR T n © 1 TxA nii Do
woljn 2l wix e TEERER e
400-Mil 600-Mil 28-Pin
22-Pin DIP 28-Pin DIP PLCC
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSi 73K221L with Paralle! Bus Interface
28-Pin DIP 73K221L - IP 73K221L - IP
28-Pin PLCC 73K221L ~ IH 73K221L-IH
SS1 73K212L with Serial Intertace
22-Pin DIP 73K221SL - P 73K221SL - 1P

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications atany time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.
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