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Preliminary Data

DESCRIPTION

The SSt 73D2417 is a 4-chip CMOS device set that
combines 2400 bit/s smart modemfunctions, including
MNP §, with FAX transmit capability. The 73D2417
includes operating modes compatible with V.22bis,
V.22, V.21, and Bell 212A/103 communications stan-
dards. The 73D2417 also complies with V.27 ter FAX
standards for transmit only FAX operation at 4800 and
2400 bit/s. All user interface and modem protocol is
included in the 73D2417 to provide a turnkey modenv
FAX design. in datacom mode, the 73D2417 com-
mand interpreter provides an AT command set com-
patible with industry standard software. MNP 5 capa-
bility can also be used during data communication to
provide error free data transter and compression, in-
creasing the effective data throughput. In FAX mode,
the 73D2417 provides a send only FAX function, oper-
ating at speeds of 4800 or 2400 bit/s, that can transmit
to conventional FAX machines. The 73D2417 includes
a subset of the industry standard AT user interface
commands as defined by EIA/TIA, and is compatible
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FEATURES

e 2400 bit/s data communication, MNPS5, and
FAX capabllity combined in one product

e Muitimode V.22bis/V.22/V.21, and Bell 212A/
103 data com

e Microcom Networking Protocol (MNP) level 4
and 5 error control and data compression

e V.27ter FAX transmit capability at 4800/
2400 bit/s rates for text, ASCII, or graphic files

e Standard 2400 bit/s AT and TIAKEIA Class 2
(FAX AT) command sets and features for soft-
ware compatibility

e Supports external NVRAM for nonvolatile stor-
age of user setup configurations

+ Compact DIP or PLCC packages for surface
mount designs

TXCLG

TXCLXO

BLOCK DIAGRAM

: agégJ

Z5H
a8

LEDs &

{73022s) | 730218
et

1291 - rev.

2-113

2e%

Pegiswr

CAUTION: Use handling procedures necassary
for a static sensitive component.
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DESCRIPTION (Continued)

with existing terminal software. The SSI 73D2417 is
designed to provide an economical, high performance
solution for applications needing both datacom and
FAX capability. Its high level of performance and in-
tegrated features make it ideal for use in personal
computer, portable terminatl, and laptop FAX applica-
tions which communicate using the dialup telephone
network.

OPERATION

The SS173D2417 is a complete dataconvFAX capable
“smart” modem with MNPS functions included in four
CMOS ICs. The device set forms the basis for a high
performance stand alone modem/FAX product with
self contained AT command interpreter and features,
RS232 or UART interface lines, and expansion for
NVRAM for storage of default parameters.

MNP5 error control and data compression is included
in datacom modes, and an EIA/TIA industry standard
AT user interface is provided in FAX mode for compati-
bility with conventional software.

The SSI 73D2417 provides the QAM, PSK and FSK
modulator/demodulator functions, call progress and
handshake tone monitors, test modes and a tone
generator capable of producing DTMF, answer and
CCITT guard tones. This device supports the V.22bis,
V.22, V.21 and Bell 212A/103 operating modes, both
synchronous and asynchronous. The SSI 73D2417 is
designed to provide functions needed for anintelligent
modem andincludes auto-diaVauto-answer, handshake
with auto-fallback, and selectable pulse or DTMF dial-
ing sequences to simplify these designs.

The SSI 73D2417 consists of four devices. The
SSI 73M214 is an analog processor that performs the
filtering, timing adjustment, level detection and modu-
lation functions. The SSI 73D215 is the receiver digital
signal processor. The SSI 730218 is acommand proc-
essor that provides supervisory control and command
interpretation. A SSI 73D225 ROM provides storage
for internal control software.
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QGAM MODULATOR/DEMODULATOR

The SS173D2417 scrambles and encodes the 2400 bit/s
incoming data into quad bits represented by 16 possibie
signal points as specified by CCITT recommendation
V.22bis. The modulator transmits this encoded data
using either a 1200 Hz (originate mode) or 2400 Hz
(answer mode) carrier. The demodulator recovers a
data clock from the incoming signal and reverses this
procedure. Adaptive equalization corrects for different
line conditions by automatically changing fitter para-
meters to compensate for line characteristics.

PSK MODULATOR/DEMODULATOR

In PSK mode the SS173D2417 modulates the 1200 bit/s
incoming data using a subset of the QAM signal points
as specified by CCITT recommendation V.22bis, V.22
and Bell 212A. For FAX operation, the modulator
conforms to V.27 ter signal point locations. The PSK
demodulator is similar to the QAM demodulator.

FSK MODULATOR/DEMODULATOR

The FSK transmitter frequency modulates the analog
output signal using two discrete frequencies to represent
the binary data. The Bell 103 standard frequencies of
1270 and 1070 Hz (originate mark & space) and 2225
and 2025 Hz (answer mark & space) or the V.21
standard frequencies of 980 and 1180 Hz (originate
mark and space) and 1650 and 1850 Hz (answer mark
and space) are used when this mode is selected.
Demodulation involves detecting the receive freqg-
uencies and decoding them into the appropriate binary
value. The speed rate may be any up to 300 biv/s.

PASSBAND FILTERS AND EQUALIZERS

Abandsplitfilter is included to shape the amplitude and
phase response of the transmit signal to a square root
of 75% raised cosine and provide rejection ot out-of-
band signals in the receive channel.

ASYNCHRONOUS MODES

The asynchronous mode is used for communication
between asynchronous terminals which may vary the
data rate from +1.5% to -2.3% trom the nominal 1200
or 2400 value. When transmitting in this mode the
serial data on the TXD input is passed through arate
converter whichinserts or deletes stop bits inthe serial
bit stream in order to output a signal whose data rate is
accurate 1o 0.01%. The signal is routed to a data
scrambler (following the CCITT V.22bis algorithm) and
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into the modulator. The SS! 73D2417 recognizes a
break signatl and handles it in accordance with BELL
212A specifications. Received data is processed in a
similar fashion except that the rate converter now acts
to reinsert any deleted stop bits. An incoming break
signal will be passed through without incorrectly insert-
ing a stop bit.

SYNCHRONOUS MODES

Synchronous operation is possible with the PSK or
QAM mode at 1200 or 2400 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 transter rate is allowable. Serial input
data appearing at TXD must be valid onthe falling edge
of TXCLK. Receive data at the RXD output is clocked
out on the rising edge of RXCLK. The async/synch
converter is bypassed when synchronous mode is
selected.

AUTOMATIC HANDSHAKE

The SSi 73D2417 will automatically perform a com-
plete handshake as defined by the V.22bis, V.22 and
Bell 212A/103 standards to connect with a remote
modem. The SSI 73D2417 automatically determines
the speed and operating mode and adjusts its opera-
tion to comrespond to that of an answering modem
when originating a call.

TEST MODES

The SSI 73D2417 allows use of Analog Loopback,
Digital Loopback and Remote Digital Loopback test
modes. Full test mode capability allows testing of the
modem and interface functions from the local terminal
using the analog loopback command, or remotely
using the RDL command. The digital loopback com-
mand must be entered at the remote modem.

ADAPTIVE EQUALIZATION WITH AUTO-RETRAIN

The SSI 73D2417 uses adaptive equalization which
automatically compensates for varying line character-
istics by adjusting taps on a muilti-tap FIR fitter. Opti-
mum performance is obtained with this technique over
a wide range of line conditions. When the line quality
deteriorates to a specified level the SSI 73D2417 can
automatically initiate a retrain of the equalizer to re-
establish data communications without the need to go
through a complete handshake sequence.

1291 - rev.

AT COMMAND INTERPRETER

The SSI73D2417 includes an AT command interpreter
which is compatible with the Hayes 2400 Smart-
modem™ command set. Functions and features in-
cluded with intelligent modems are provided by the
SS1 73D2417 command interpreter.

NON-VOLATILE MEMORY

The SSI 73D2417 supports connection to an external
non-volatile memory (i.e., 93C46) to store a dial string
and the current AT command configuration.

MICROCOM NETWORKING PROTOCOL

Error control features of the Microcom Networking
Protocol (MNP} Level 4 and data compression Level 5
are available through AT commands. Throughput in-
creases of up to 20% are available with MNP4 and
200% with MNP5. In either case, data passed is ermor-
free.

FAX TRANSMIT CAPABILITY

The 73D219 Controller, when operating in FAX mode,
sends data to a digital-to-analog converter, the output
of which is converted from a current to a voltage and
filtered to emulate the output of a V.27 FAX modulator.
This, in conjunction with the 300 bit/s capability of the
basic modem, provides the hardware necessary to
communicate with a FAX machine at 2400 or 4800
bit /s. Firmware necessary todiata FAX call, determine
the capabilities of the remote receiver and pass the
FAX traffic is included.
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SPEED/PROTOCOL COMPATIBILITY GUIDE

73D2417 Originating as:
Bell CCITY
Calling a: 300 1200 300 1200 2400
Bell 300 (103) 300 300 - - 300
1200 (212) 300 1200 - 1200 1200
2400' (224) 300 1200 - 1200 2400
CCITT 300 (V.21) - 300 - -
1200 (V.22) 300 1200 - 1200 1200
2400  (V.22bis) 300 1200 - 1200 2400
73D2417 Answering as:
Bell CCITT
Called from a: 300 1200 300 1200 2400
Bell 300 (103) 300 300 - 300
1200 (212) 300 1200 - 1200 1200
2400 (224) 300 1200 - 1200 2400
ceItT 300 (v.21) - - 300 - -
1200 (V.22) 300 1200 - 1200 1200
2400  (V.22bis) 300 1200 - 1200 2400

1 Bell 2400 is the same as V.22bis using a 2225 Hz answer tone without unscrambled marks.
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HARDWARE INTERFACE
DEVICE SET INTERCONNECT
PIN CONNECTION
LABEL 1o 73M214 | 73D215 | 73D218 | 73D221 | 73D221 | DESCRIPTION
DIP SMT
VPP | 1 1 2 +5V
INT | 17 +5V
EA ] 31 +5V
EXADCC | 19 GND
DACK ! 2 +5V ]
CLK S 16 15 7.3728 MHz
RXINT S 5 13 Rx Interrupt
TXINT S 21 12 Tx Interrupt
RST S 16 1
FSK S 4 7
RD S 3 25 17 22 25
WR S 4 24 16
DO 1/e] 5 6 39 11 13 DataBus O
D1 o] 6 7 3as 12 14 DataBus 1
D2 1710 7 8 37 13 15 DataBus 2
D3 110 8 9 36 15 18 DataBus 3
D4 /o] 10 35 16 19 DataBus 4
D5 e} 11 34 17 20 DataBus 5
D6 170 12 33 18 21 Data Bus 6
D7 110 13 32 19 22 DataBus 7
SIN S 10 22
SOUT S 11 21
SIRQ S 9 23
SCK S 13 18
SEN S 12 19,20
AD S 10 11 Address Bus 0
A1 S 9 10 Address Bus 1
A2 S 8 9 Address Bus 2
A3 S 7 8 Address Bus 3
A4 S 6 7 Address Bus 4
A5 S 5 6 Address Bus 5
A6 S 4 5 Address Bus 6
A7 S 3 4 Address Bus 7
A8 (AHO) s 27 21 25 29 Address Bus 8
* “S” refers to System Interconnect
1291 - rev. 2-117

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SILICON SYSTEMS INC 4E D WM 8253965 0005768 T EMSIL
SSI 73D2417

- MNP5 Datacom/FAX

Modem Device Set 7775-33-90
HARDWARE INTERFACE (continued)
DEVICE SET INTERCONNECT
PIN CONNECTION
LABEL 1o | 73M214 | 730215 | 73D218 | 73D221 | 73D221 | DESCRIPTION
DIP SMT
A9 (AH1) S 24 28 Address Bus 9
A10 (AH2) S 21 24 Address Bus 10
A11 (AH3) S 23 27 Address Bus 11
A12 (AH4) S 2 3 Address Bus 12
A13 (AHS) S 26 30 Address Bus 13
A14 (AH6) S 27 31 Address Bus 14
A15 (AH7) S Address Bus 15
CE | 20 23 ov
ALE S 1 30 ] |
DSP/CS S 26
PSEN s 29 22 Program Store Enable
CE 20 GND
NVRAM INTERFACE
NVRCE [ 14 NVRAM CE (active high)
TXD 7[e] 10 NVRAM DI/DO
RXD | 11 NVRAM SK
POWER SUPPLIES AND CLOCKS
PIN CONNECTION
LABEL 110 73M214 | 73D215 | 73D218| 73D225 | 73D225 | DESCRIPTION
DIP SMT
VDD | 40 Positive supply (analog +5V)
VCC | 28 28 28 Positive supply (digital +5V)
VSS i 14 Negative supply (analog -5V}
AGND | 26 Analog ground
GND | 15 14 20 14 16 Digital ground
X1 | 19 XTAL input 14.7456 MHz
X2 (o] 18 XTAL output 14.7456 MHz
XiIN | 18 Clock input 7.3728 MHz
RST 1 9 Reset (10 uF & 8.2 kQ)
Vpp 1 +5V
2-118 1291 - rev.
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HARDWARE INTERFACE (Continued)

DAA INTERFACE

T-78-33-90

PIN CONNECTION

LABEL 110 73M214 | 73D215 | 73D218| 73D225 | 73D225 | DESCRIPTION
DIP SMT
RXA | 27 Receive analog from DAA
TXA 0 20 Transmit analog to DAA
MON o 25 Audio monitor
HOOK 0 8 Off hook relay control
RS-232/V.24 INTERFACE
RI 0 3 Ring indicator output |
TXD | 10 Digital data from terminal
RXD (o] 11 Digital receive data
| DCD o 2 Data carrier detect
DSR 0] Data set ready
TXCLK1 I 22 External Tx sync clock input |
RXCLK o] 24 15 Receive clock ouptut
TXCLK o 23 15 Transmit clock output
CTS O i 5 Clear to send
RTS | 1 Request to send
DTR | 4 Indicates DTE available
1291 - rev. 2-119
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AT COMMAND SUMMARY*

Command Description

Command Description

AT command prefix - precedes command line
<CR>  carriage return character — terminates command line
A go into answer mode; atiempt to go to on-line state
A re-execute previous command line;
not preceded by AT nor followed by <CR>
BO select CCITT V.22 standard for 1200 bit/'s communication
81 select Bell 212A standard for 1200 bit/s communication
[+] dial number that follows; attempt 10 go to on-line state, originate
mode
dial medifiers:
T tonedial
P pulse dia!
W Wait for dial tone
. delay processing of next character
@ wait for quit answer
1 hookflash
; return to command state after dialing
R reverse mode (to call an originate - only modem)
S=n dial a telephone number stored with the & Zn=xxx command
EO disabie character echa in command state
E1 enabie character echo in command state
HO Qo on hook (hang up)
H1 go off hook; aperate auxiliary relay
o request product indentification code
I perform checksum on firmware ROM; return checksum
2 perform checksum on firmware ROM;
returns OK or ERROR result codes
LOorLt low speaker volume
L2 medium speaker yolume
L3 high speaker volume
MO speaker off
M1 speaker on until carrisr detected
M2 speaker always on
M3 speaker on until carrier detected, except during dialing
[e1] go to on-line state
Ot go to on-line state and initiate equalizer retrain at 2400 bivs
oo modem returns result codes
e} modem does not retum result codes
Sr set pointer to register “r"
Sr=n set regisier “r" 10 value “n”
Sr? display value stored in register *r"
vo display result codes in numeric form
12 display result codes in verbose form (as words)
X0 enable features represented by result codes 0-4
X1 enabie features represented by result codes 0-5, 10-12
X2 enable features represented by result codes 0-6, 10-12
X3 enable features reprasented by result codes 0-5,7, 10-12
X4 onable features represented by result codes 0-7, 10-12
Yo disable long space di:

Y1 enable long space disconnect

20 reset modem
&Co assume data carrier always present

&Ct track presence of data carrier
&Do Ignore DTR signail

aD1 assume command state when an on-to-off
transition of DTR occurs

&D2 hang up and assume command state when an on-to-off

transition of DTR occurs

&D3 reset when an on-to-off transition of OTR occurs

&F recall factory settings as active configuration
&Go no guard tone

&G1 550 Hz guard tone

&G2 1800 Hz guard tone

&J0 AJ-11/RJ-415/RJI45S telco jack

&1 AJ-12/RJ-13 telco jack

&MO asynchronous mode

&M1 synchronous mode 1

am2 synchronous mode 2

&M3 synchronous mode 3

&P0 select 39% / 61% make / break ratio {United States)
&P1 select 33% / 67% make / break ratio {(United Kingdom / Hong

Kong)
&R0 CTS is always ON
&R1 CTS is aways ON
&S0 DSR is aiways ON
&St OSR is always ON
&To terminale lest in progress
aT1 initiate local analog loopback
&T3 initiate local digital loopback
&T4 grant request from remote modem for RDL

&T5 deny request from remate modem for ROL

&T8 initiate remote digital loopback

&T7 initiate remote digital loopback with selt test

&T8 initiate local analog loopback with selif test

&V view active configuration, user profiles, and stored numbers

&Wo save storable parameters of active configuration
aw1 store current active configuration as profile as stored

profile #1
&X0 modem provides transmit clock signat
X1 data terminal provides transmit dock signal
8X2 receive carrier provides transmit clock signat
&Y0 select stored profile #0 as the default user profile
&Y1 select stored profile #1 as the default user profile
&Zn=x store phone number “x" in location “n” (0-3)

Note:

assumes the 0 parameter.

Htalicized parameters indicate default settings. Ka
parameter (0, 1, etc.) is not specified, the modem

* Hayes Standard AT Command Set as implemented in Hayes Smartmodem 2400™.
I the NovRAM has not been initialized it may be necessary to Power down/Power up andtype AT&FEW<cr>10 properly initialize modem state.

2-120
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MNP COMMANDS

TRANSMIT FAX COMMANDS

Command Description

Command Description

%An

\An

%Cn

\Gn

Wn

\Qn

\Tn

W

\Vn

Xn

Where n is a decimal Integer between 0 and 127

indicating an ASCII character (default = 0, the aute-

reliable fallback character is disabled).

Maximum block size

VAO Sets the MNP block size o 84 characters

VA1 Saets the MNP block size to 128 characters

\A2 Sets the MNP block size to 192 characters

\A3  Sets the MNP biock size to 256 characters

Compression controt

%CO0 Disable data compression during MNP 5 Reliable Link
connection

%C1 Enable data compression during MNP Class 5
Reliable Link connection

Modem port flow control

\GO Disable modem port flow control

\G1 Enable modem port flow control

Rate adjust

\JO Disable speed adjust at serial port

\J1 Enable speed adjust to match serial port

Break control

\KO Do not send a break to the remole system

K1 Empty data buMers and immediately send a break to

the remote system

Immediately send a break to the remote terminal or

computer

Send a break to the remote modem in sequence with
data

Operating mode

\NO Set Normal mode

N1 Set Direct mode

\N2 Set Reliable mode

\N3  Set Auto-Reliable mode

\N4  Set V.42 (LAP-M) mode

Origlnate mode

Flow control

\Q0 Disable flow control

\Q1 Enable XON/XOFF flow control

\Q2 Enable hardware (RTS/CTS) flow control

\Q3 Enable bidirectional hardware flow control
\Q4 Enable unidirectional software flow control
\Q§ For unidirectional hardware tiow control, keep CTS
OFF until connection is established

Keep CTS off untii connection for bidirectional
hardware flow control is established
Inactivity timer

\TG Disables timer

\Tn  Any number between @ and 90 specifies minutes.
Defauit is 0, no imeout

Accept a rellable Link request, independent of whether
or not the modem originated or answored the cail
Resuit code form

W0 Disable extended MNP and V.42 resuit codes

W1 Enable extended MNP and V.42 result codes
XON/XOFF pass through

\X0 Disable XON/XOFF pass through, but still process
X1 Enable XON/XOFF pass through and process
Switch to Rellable mode

Switch to Normal mode

K2

K3

\Q6

+Bn

+En

+Kn

+Pn
+Rn

+Tn

B8t Reserved

B2 Reserved for V.23

B3 Reservedfor V.23

B4 Fax ransmission speed of 2400 bps

B5 Fax transmission speed of 4800 bps

88 Fax transmission speed of 7200 bps

B7 Fax ransmission speed of 9600 bps

Received frame display format setection

E/E0 Disable display of received HOLC frames

E1  Display frame in binary format

£2 Display irame in 2 digit ASCil Hex format

Mode controi

F/FD Return to normal modem mode (300 to 2400 bps data
rate)

Ft  Enter Fax mode (19,200 bps data rate)

OTE fiow control

K/KO Disable flow control

K3 Enabale CTS fiaw control

K4 Enable XON/XOFF flow control

Number of pages to be transmitted (n = 1 to 255)

Rasolution control

R/RO Send document with normal resolution

R1  Send document with fine resolution

Test modes

T/TO End test mode

T1  Enter test mode 1. This mode is used to dial a remote
Fax machine and automatically send a message stored
in EPROM.

All extednded commands have a + prefix after the
AT. Extended commands have only one alpha
character followed by a numeric value in the range
of 0 to 255; the value 0 may be omitted. Once FAX
mode is entered, commands are accepted at a fixed
rate of 19200 biv/s and FAX mode will remain active
untit one of the following occurs:

1. The host software issues a +F command to
return to modem command mode.

2. A call disconnect frame is received.

3. The host software issues an abort by

dropping DTR.

The &D2 command must be issued for a DTR
controlled abort. FAX mode assumes XON/XOFF or
CTS flow control in data mode.

1291 - rav.
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TABLE 1: Result Codes
Xn VERBOSE/TERSE RESULT CODES
X0 OK/0, CONNECT/1, RING/2, NO CARRIER/3, ERROR/4
X1 All functions of X0 + CONNECT (RATE)/1 = 300, 5 = 1200, 10 = 2400
X2 All functions of X1 + NO DIAL TONE/6
X3 Al functions of X1 + BUSY/7
X4 All functions of X3 + NO DIAL TONE/6, NO ANSWER/S
TABLE 2: S Registers Supported
NUMBER FUNCTION UNITS DEFAULT
S0 Answer on ring No. of rings on which to answer 0002
S1? Ring counter No. of rings accumulated 000
S2 Escape code ASCIl CHR Decimal 0-127 043
S3 Carriage return ASC!lI CHR Decimal 0-127 013
Sq4t Line feed ASCI! CHR Decimal 0-127 010
S5 Back space ASCII CHR 008
S6 Wait for dial tone Seconds 002
S78 Wait for carrier Seconds 030
S8 Pause time Seconds 002
S9 Carrier valid 100 milliseconds (0.1 sec) 006
S10¢ Carrier drop out 100 milliseconds (0.1 sec) 014
St DTMF tone duration 1 millisecond (0.001 sec) 070
S12 Escape guard time 20 milliseconds (0.05 sec) 050
S13 Unused N/A
*S14 Bit mapped register Decimal 0-255 170
S15 Unused N/A
S16 Test register Decimal # 000
S17 SSi Special test register - not used Decimal 0-255 096
S18 Test timer Decimal! 0-255 000
S$19 Unused N/A
S20 Unused N/A
*sa1! Bitmapped register Decimal 0-255 000
*S22! Bitmapped register Decimal 0-255 118
*823' Bitmapped register Decimal 0-255 007
S24 Unused N/A
2-122 1291 - rev.
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TABLE 2: S Registers Supported (continued)

NUMBER FUNCTION UNITS DEFAULT
S$25° DTR delay 10 milliseconds (0.01 sec) 005
Sa26'7 CTS delay 10 milliseconds (0.01 sec) 001
*s27 Bitmapped register Decimal 0-255 064
S37¢ Desired Modem Line Speed Decimal 0-3 000

* The bitmapped register functions are equivalent to normal “AT” command modem registers.
They are not needed for evaluation of the 73D2407 capabilities.

Asynchronous character formats supported:

[Number of data bits, parity (even/odd/none), number ot stop bits}

120072400 bit/s: 7N2, 7E1, 701, 8N1

300 bit/s: 7N2, 7E1, 701, 8N1, 8E1, 801

' Stored in NVRAM with &W command

~

@

»

w

Modem will not answer until value is changedto 1 or
greater

Cleared if no rings occur over any eight second
interval

Values greater than 127 will disable escape code
detection

Has no effect if leased line is selected

¢ Setting to 255 causes the modem to ignore carrier
detect
7 Pertains to synchronous operation only
* 0 - connects at speed of last AT
1 - connects at 300 bit/s
2 - connects at 1200 bit/s
3 - connects at 2400 bivs

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN NOM MAX UNITS
T,, Ambient Temperature 0 70 °C
Vo & V. Supply Voltage 73M214, 730215, 4.75 5.25 v
73D219, 73D225
V. Supply Voltage 73M214 —4.25 -5.25 Vv
Voo Vs Bypass Capacitors 10+0.1 uF
CLK Load Capacitance 25 pF
Digital Load Capacitance 50 pF
TXA, MON Loading See Note
Input Clock Frequency (X1) 14.7456 MHz
input Clock Variation (X1, XIN) XIN must be -0.01 0.01 %
X1+2

1291 - rev.
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INPUT CLOCK TIMING (See Figure 1.)

PARAMETER CONDITIONS MIN NOM MAX UNITS
TCLCX 20 ns
TCLCX2 54 82 ns
TCHCX 20 ns
TCHCX2 54 82 ns
TR, TF 15 ns
TCHCH 0 20 ns
INTERFACE TIMING

LED Write Timing (See Figure 2.)

TWLWH  WR pulse width 307 ns

TAVWL  Address valid to 141 ns
WR low

TQVWH Data valid to WR high 370 ns

TQVWX Data valid to 27 ns
WR transition

TWHDX Data hold after WR 86 ns

r— TCHCX —bl
20v- 20V
X1 0. 0.8V
L_ ™ ud TCHCH
TCLEX

r—_ == _-1 aov

2.0V
XIN 0.8V 0.8V
W |
TeLCX2

FIGURE 1: Input Clock Timing

IOENB \ e aw /

WRB
—_—\ L —
Ne—

M- TAVWL

D<0:7> < OATAGUT >_

FIGURE 2: LED Write Timing
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SSi1 73D2417
MNP5 Datacom/FAX
Modem Device Set

T-75-33-70
DC ELECTRICAL CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
loo Supply Current 130 mA
[ lss 25 mA
VIL  input Low Voltage 0 0.8 v
VOH input High Voltage 2.0 vDD Vv
l,,  InputHigh Current Except CS which has a 10
pulidown of 20 kQ2
1. Input Low Current Except TXCLKI!, EXADCC -20 A
which have pullups of 20 kQ
Digital input Capacitance 10 pF
Vo, Output High Voltage lout = -4 mA 2.4
Vo, Output Low Voltage fout = 1.6 mA 04
RXA Input Resistance 100 kQ
RXA Input Capacitance 25 pF

TRANSMITTER SPECIFICATIONS

TRANSMITTER POWER

Values given are mearsured at the line connection point and assume that the DAA shown in our applica-
tion literature is used with a 600Q2 load.

TRANSMITTER POWER CONDITIONS MIN NOM | MAX UNITS

QAM/DPSK Transmitter Power With or without -9.8 -8.2 dBm
CCITT tones

CCITT Guard Tone 550 -14.8 -12.38 dBm
1800 -16.0 -14.0 dBm

FSK Transmitter Power 103/v.21 -10.0 -8.0 dBm

Answer Tone Power -10.0 -8.0 dBm

DTMF Transmitter Power High band tones -7.0 -5.0 dBm
Low band tones -9.0 -7.0 dBm
Twist -3.0 -1.0 daB
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MNP5 Datacom/FAX T-75-33-90
Modem Device Set

TRANSMITTER FREQUENCY -
(All tones are digitally derived from the clock input and have the input clock frequency tolerance.)

TRANSMITTER FREQUENCY CONDITIONS MIN NOM MAX UNITS
QAM/DPSK Carrier Frequencies Originate 1200.0 Hz
Answer 2400.0 Hz
FSK Tone Frequencies
103 Originate Space 1070 1066.7 Hz
Mark 1270 . 1269.4 Hz
Answer Space 2025 20211 Hz
Mark 2225 2226.1 Hz
V.21 | Originate Space 1180 11816 Hz
Mark 980 978.3 Hz
Answer Space 1850 1850.0 Hz
Mark 1650 1651.6 Hz

Special Tone Frequencies

Answer Tone 2100 21041 Hz
CCITT Guard Tones 550 556.5 Hz
1800 1786.0 Hz
DTMF Dialing Tone Frequencies

Low Group Columns 697 698.2 Hz
770 771.9 Hz

852 853.3 Hz

941 9423 Hz

High Group Rows 1209 1208.5 Hz
1336 1335.7 Hz

1477 1476.9 Hz

1663 1634.0 Hz
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MNP5 Datacom/FAX
Modem Device Set

T-75-33-70
TRANSMITTER DISTORTION
TRANSMITTER DISTORTION CONDITIONS MIN NOM | MAX UNITS
QAM/DPSK Carrier Suppresion Measured at TXA 35 dB
CCITT Guard Tone Distortion 800-1600 Hz band -60 dB8
0-10 kHz band —45 dB
Answer Tone Distortion 800-1600 Hz band -60 daB
0-10 kHz band —40 dB
FSK Output Bias Distortion Transmit dotting 300 bit/s -6 6 %
FSK Opposite Band Distortion -60 d8
DTMF Tone Distortion 700-2900 Hz band -29 dB
RECEIVER SPECIFICATIONS
PARAMETER CONDITIONS MIN NOM MAX UNITS
Carrier VCO
Capture Range Carrier offset -10 10 Hz
Carrier Phase Jitter 50-65 Hz 30 Degrees
Data Clock Recovery Capture Range From system -.025 +.025 %
clock + 24576
(600 Hz symbol clock)
Data Delay Time RXA to RXD 30 75 ms
Retrain Request Threshold If enabled 103 102 BER
| Carrier Detect
Threshold —48 -43 dBm
Hysteresis 2 dB
Answer Tone Detect 2100/2225 Hz
Threshold —-48 —43 dBm
Hysteresis 2 dB
Call Prog;é;s Detect 350-650 Hz dual tone
Threshold -40 -30 dBm
Hysteresis 2 dB

1281 - rev.
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MNP5 Datacom/FAX ]
Modem Device Set -75-33-78

PERFORMANCE DATA
(This performance data was taken using an AEA tester and a Silicon Systems evaluation modem.)

BER PERFORMANCE
(-20dBm receive level 10-S BER)

PARAMETER MINIMUM SNR REQUIRED
2400 Bit/s Originate 16.5 dB SNR
2400 Bit/s Answer 16.0 dB SNR
1200 Bit/s Originate 9.0 dB SNR
1200 Bit/s Answer 8.0 dB SNR
0-300 Bit/s Originate 9.0 dB SNR
0-300 Bit/s Answer 7.5 dB SNR

DYNAMIC RANGE

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS

2400 Bit/s  Originate 105BER @ 17dB SNR —45 0 dBm

2400 Bit/'s  Answer 105BER®@  17dB SNR —45 0 dBm

1200 Bit/s  Originate 105BER@  12dB SNR —45 0 dBm

1200 BitVs  Answer 105BER@  12dB SNR -45 0 dBm |
0-300 Bit/'s  Originate 105BER @ 12dB SNR -45 0 dBm

0-300 Bit/s Answer 10-5BER @ 12dB SNR —45 0 dBm
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QAM Dynamic Range (17dB SNR)
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FIGURE 4: QAM Dynamic Range
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FIGURE 5: BER vs. SNR
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T-75-33-70

APPLICATIONS INFORMATION

The SSI 73D2417 includes features and commands
that are needed to design a full featured “smart” mo-
dem with industry standard AT commands and func-
tions, including MNP5.

Control software needed for modem management, AT
user interface, and FAX transmit mode is included
within the device set. A complete basic modem
requires the addition of an RS232 or UART interface,
an appropriate telephone line interface, and circuitry
forclock generation and address decode logic. Optional
features that are provided for in the SSI 73D2417 and
that may be included in a full featured modem design
include: Nonvolatile memory for storage of setup pa-
rameters, a speaker and amplifier for audible monitor-
ing of call activity, and LEDs for display of modem
status.

The FAXtransmit mode additionally requires a low cost
D/A converter and band shaping filter to provide a
V.27ter conformant transmit waveform. For data com-
munication modes, the SSI 7302417 employs an AT
command set user interface that is compatible with
existing modem products and software. With this in-
terface, the user can directly control a modem using

simple AT commands. As an option, communications
software programs such as Smartcom™ may be used
to provide a menu driven interface and additional
features that make the modem easier to use.

A FAX operating sequence is similar to, but more
complex than that required for data communication, as
the FAX operation adds an additional format conver-
sion step which must be implemented by external
communications software. A compatible communica-
tions software package, in conjunction with the
SSI 7302417 will provide full transmit FAX capability.
Sources for datacom software that currently support
this standard are listed below:

1. Bit FAX available from Bit Software
(408) 263-2197

2. QuickLink il FAX available from
Smith Micro Software
(714) 964-0412

PACKAGE PIN DESIGNATIONS (Top View)

Q
Epp <888
) e I e S s Y s Y s N e O s |
/ 4 3 2 1 28 27 26 )
pof]s O 25 E MON
b1 (e 24 {] RXCLKO
p2(7 23 {] TXCLKO
pafls 22 [] TXCLKI
SIRQ [ 9 2t [] TXINT
SIN ] 10 20 [] TXA
souT [ 11 19 [] EXADCC
12 13 14 15 16 17 18
w
58255 %
BElggs
SSI 73M214
28-Pin PLCC

2-132

aE {1 -/ 28[vop
[ : 2 27 [] RXA
RO[]3 26 [] AGND
WR[ |4 25 [ ] MON
o[ }s 24 [ ] RXCLKO
D16 23 [] TXCLKO
D217 22 {] TXCLKI
pDa[|s 21 {] TXINT
sirRQ ]9 20 ] TXA
SIN ] 10 19 [] EXADCC
souT [ 1 18] XIN
SEN[] 12 17 ] XouT
sCcK [] 13 16 [} cLKOUT
vss [] 14 15 ] DGND
SSI 73M214
28-Pin DIP
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PACKAGE PIN DESIGNATIONS (Top View) vep 1~/ 28[Jvce
DACK ] 2 27 ] A0
s28Be8tozeny DRQ [ 3 26 ] TS
s B o B s T s B N s R e O Y i B s B e Y K
/5543214443424140\ FSK 4 25:]?_7)_
Ne (7 O 39[} NC RXINT[ 5 24 1 WR
RXINT []8 3s[] RO Do[|s 23 [] sSORQ
Do []o 37} WR
NC []10 sl sora o1[]7 22180
o1 g1 31 so D28 218
D2 112 341} NC D39 20 [ ] SOEN
D3 {j13 a3{] sl
oe Q1 2l ne D4 |10 19 [] SIEN
ne s a[] SOER Ds [ 11 18 [ ] SCK
Ds (}18 3o} SEN Ds [] 12 17 [ INT
NC []17 29[ NC
\ 18 19 20 21 22 23 24 25 26 27 23J o7 : 13 16 : RST
R v i e e ey — = e g e ot e g = GND[:14 15 CLK
~N 00 -
SS8I173D215 S$S173D215
44-Pin PLCC 28-Pin DIP
g RSTOPX [ 1 S w0 [wee
[+ o4 [= T
E2:-829825383 oo e = oo
o S v IO s O e N e N s W s N v SO s N s N A % 1o
/65 4 3 2 1 4a 2w SR (] 4 37 o2
ROoK {7 O a9} D4 ARG (] 5 3 [ 09
FsK []8 3] DS HOOK [ 6 38 [(104
RAXCLK (]9 37[] D6 rsc 37 ol
| RXCLK (] 8 3 [T 06
RST E 10 3 ] o7 RST[ |9 32 [Jo7
XD [} 11 35([] EA T*XD [] 10 a1 [JEA
NG []12 34 ] NC RXD [} 11 3 [ ALE
AXD []13 33 ] ALE TXINT (] 12 29 [TINC
TXINT (§14 azf] NC RXINT (] 13 28 [T A1
RXINT (] 15 31 [] A5 NVRCE [} 14 27 [ A4
NVRCE []16 0[] A4 TXCL;;]: 15 26 []A13
e 25 [ a2
TXCLKO [ 17 29[ A3 w7 24 [ Ane
foanznuzzzas ) ece =D
- o 2 2 - x1 {19 22 [ a9
EEQX522<<<< GND [] 20 2 [Jas
SS1 73D218 8St 73D219
44-Pin PLCC 40-Pin DIP
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SS173D225 VPP {1 7 2s[vee SS1 730225 AR R EE:
28-Pin DIP A2 E: 2 27 [] A4 32-Pin PLCC o T e Y e Y e e O e N | —~
A7 3 26 13 S 43 2 1 3231 %0
as s O 200 A8
A6 4 25[ "] A8 A5 |8 281{] A9
As () s 24[7] A9 asll? 27[1 A1
A48 23 [] At A3 [l8 28] NC
A3 ] 7 22Tk Az [jo 25 ) OF
A28 21 ] At0 A1 (10 241 A10
At s 20 [} CE Ao [] 11 23] TE
Ne [] 12 22{] o7
A0 [] 10 19307 oo 1o 2 h oe
Do [ 11 18] 06 14 15 16 17 18 19 20 )
D1 [] 12 17105 ST e
0213 16[_]D4 5333353
GND [ 14 15[ D3
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 73D2417 Dual-In-Line Package 7302417-CP
28-pin Plastic DIP 73M214-1P
28-pin Plastic DIP 73D215-CP
40-pin Plastic DIP 73D219-CP
28-pin Plastic DIP 73D225-CP
SS| 7302417 Surface Mount Package 73D2417-CH
28-pin Plastic Leaded Chip Carrier 73M214-1H
44-pin Plastic Leaded Chip Carrier 73D215-CH
44-pin Plastic Leaded Chip Carrier 73D219-CH
32-pin Plastic Leaded Chip Carrier 73D225-CP

Preliminary Data: Indicates a product not completely released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Smail quantities are available, and Silicon Systems should be consulted for current information.

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 at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Copyright Notice: The software contained within certain components of the SSI 73D2417 is copyright protected and may only be used in
conjunction with the SS1 7302417 product as supplied by Silicon Systems. No license to reproduce this software is granted or implied. This
material may not be reproduced in any form without the express written permission of Silicon Systems, Inc.

© Copyright 1990. All rights reserved.

Silicon Systems, Inc., 14351 Mytord Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 573-6914

Protected by the following patents: (4,777,453) (4,789,995) 2-134 1291 - rev.
©1990 Siticon Systems, Inc.
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