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SocketModem™ Family
Rockwell
INTRODUCTION FEATURES

Rockwell's SSV2B8BACW SocketModem™ family provides
the OEM with a complete V.34 data/fax/voice modem in a
compact socket-mountable module. This complete
solution allows OEMs to bring new features to market

, with minimal engineering resources. its
socketable design provides systemn designers the flexibility
to include optional modem functionality in any system
product. The small size of the modem module makes it
ideally suited for use diractly on portable computer
motherboards, in pocket modems, embedded control

applications, or anywhere users demand computer
communications on the go.

As a data modem, the SocketModem operates at line
speeds to 28800 bps. Error correction (V.42/MNP 2-4) and
data compression (V.42bis/MNP 5) maximize data transfer
integrity and boost data throughput beyond the normal
maximum DTE speed. The SocketModem also operates in
non-error-correcting mode.

As a fax modem, the SocketModem supports Group 3

send and receive rates up 1o 14400 bps and supports T.30
protocol.

In voice mode, enhanced Adaptive Differential Pulse
Coded Modulation (ADPCM) coding and decoding
supports efficient digital storage of voice using 2-bit or 4-
bit compression and decompression at 7200 bps.

The SSV28BACW SocketModem is available with serial
ElA-232, serial TTL, or parallel host interface.

The SSV28B8ACW SocketModem is identical to the
SMV288ACW SocketModem with the addition of ~ES4
chip select signal in all modelis and the addition of
synchronous DTE support in the serial TTL model.

Parallel interface models support business audio and the
Integrated Communications System (ICS) program. These
modeis support applications such as digital answering
machine, voice annotation, and audio file play/record.

in audio mode, the modem supports record and playback
of monophonic audio data in 8-bit unsigned linear pulse
code modulation (PCM) format at 11.025 kHz or 7200 Hz
sampling rate.

Additional SSV288ACW information can be found in the
SocketModem™ Designer's Guide (Order No. 1009) and
in the RC288ACL Modem Designer's Guide (Order No.
1056).

SocketModem, MNP 10EC, and ConfigurACE are trademarks of
Rockwell Iinternational.

MNP is a trademark of Microcom Systems, Inc.

VoiceView is a registered trademark of Radish Communications,
inc.

Hayes is a trademark of Hayes Microcomputer Products, Inc.

¢ Datia modem throughput up to 115.2 kbps

- V.34, V.FC, V.32 bis, V.32, V.22 bis, V.22A/B, V.23,
and V.21 .

- Bell 212A and 103

- V.42 LAPM and MNP 2-4 etror correction

- V.42 bis and MNP 5 data compression

MNP 10 data throughput enhancement

MNP 10EC™ enhanced celiular performance

Hayes AutoSync

Fax modem send and receive rates up to 14.4 kbps

- V.33, V.17, V.28, V.27ter, and V.21 channel 2

¢ Voice mode

- Enhanced ADPCM compression/decompression
- Tone detection/generation and call discrimination
- Concurrent DTMF detection
» Business audio mode (with parallel bus interface)
- Record or playback monophonic data using 8-bit
audio data encoding at 11.025 kiHz or 7200 Hz
* VoiceView alternating voice and data (AVD)
* World-class operation
- Call progress, blacklisting, muitiple country support
» ConfigurACE™ utility program
* Communication software compatible command sets
- AT, fax class 1 and class 2, and voice commands
* Serial EIA-232, serial TTL, or parallel DTE/Mhost intertace
- Serial EINTIA-232-E DTE: Asynchronous
- Serial TTL DTE: Asynchronous and synchronous
- Parallel host: 16550A UART compatible
- Interface speed to 115.2 kbps
NVRAM directory and stored profiles
Line quality monitoring and retrain
Flow control and speed buffering
Automatic format/speed sensing to 115.2 kbps
Auto dial and auto answer; tone and pulse dialing
Calling Number Delivery (Calter ID) detect
Diagnostics ~
Single +5VDC power supply
Low power consumgption (typical):
interface Operating Slesp
Serial ElA-232 Mo mWwW 171 mw
Serial TTL 810 mwW 26 mW
Parallel 800 mW 21 mw

Patent Pending

Data Sheet
(Preliminary)

Order No. MD136
June 30, 1885
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SSV260ACW

SocketModem™ Family

ORDERING INFORMATION
Part Number Function
$8V288ACW-HO-DO-A0-PO Data/Fax/Voice World-class V.34 SocketModem with parallel interface,
customer-designed DAA interface, 0.400" pins
SSV288ACW-H1-D0O-A0-PO Data/Fax/Voice Worki-class V.34 SocketModem with TTL serial interface,
customer-designed DAA interface, 0.400" pins
SSV288ACW-H2-DO-A0-PO Data/Fax/Voice World-class V.34 SocketModem with EIA-232 serial interface,
customer—desigged DAA interface, 0.400" pins
TECHNICAL SPEClHCATIONS COMMON SUPPORTED INTERFACES
' GENERAL DESCRIPTION External Bus interface (High Speed)

Modem Data Pump. SSV2B8ACW SocketModems use
Rockweli V.34 Data Pumps.

Microcontroller (MCU). The microcontrolier (MCU)
perforrns the command processing and host interface
functions. The MCU is a Rockwell L39 microcomputer. The
MCU connects to the host via a V.24 (EIA/TIA-232-E) or
TTL serial interface or a 16550A-compatible paraliel
microcomputer bus. The MCU also connects to the OEM-
supplied 128k-byte ROM.

MCU Firmware. MCU firmware performs processing of
general modem control, command sets, error correction,
data compression, MNP 10, Hayes Autosync, fax Class 1
and Class 2, voice/audio, VoiceView, and DTE/host
interface functions. The MCU firmware is provided by
Rockwell in object code form for the OEM to program into
external ROM. The MCU firmware may also be provided in
source code form under a source code addendum license
agreement.

MODEL-DEPENDENT SUPPORTED INTERFACES

Paralliel Host interface

The parallel host configuration supports a 16550A UART-
compatible interface with eight data lines, three address
lines, and five control lines.

Serial EIA-232 DTE interface and indicator Outputs
Serial Interface. The serial V.24 / EIA/TIA-232-E

configuration supports the asynchronous DTE interface with

8 lines signals at V.24 / EIA/TIA-232-E voltage levels and
signal ground.

indicator interface. Four direct connect LED indicator
outputs are supported.
Serial TTL DTE interface and indicator Outputs

Serial Interface. The serial V.24/EIA-232-E configuration
supports the asynchronous DTE interface with 8 lines
signals at TTL voltage levels and signal ground.

An additional 3 lines at TTL voltage levels are provided to
support the synchronous DTE interface.

Indicator interface. Four direct connect LED indicator
outputs are supported.

An external bus interface is provided on SSV288ACW
SocketModems to OEM-supplied 128k-byte ROM. The non-
multiplexed bus supports eight bidirectional data lines and
17 address lines.

The ~ES4 chip select output is aiso provided.

Line Interface

The SocketModem connects to the line interface circuitry
via a receive analog input, two transmit anaiog outputs, and
a ring signal input. The relay outputs are designed to drive
Caller ID and Voice (local handset) relays.

The SocketModem provides four relay control outputs to the
line interface. These outputs may be used to control relays
such as off-hook, pulse, mute, and earth.

A 2.5 VDC reference voltage is also provided.

Speaker interface

A speaker output, controlied by AT commands, is prowded
for an optional OEM-supplied speaker circuit.
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SocketModem™ Family "~ SEVISeACW
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SSV288ACW
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a. Serial Interface
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Socket Modem Speaker
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b. Parallel interface

Figure 1. SocketModem Integrated System Block Diagram
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SSV28BACW — SocketModem™ Farnlly

COMMANDS
The modem supports data modem, fax Class 1 and Class Voice Operation. Voice mods functions operate in
2, MNP 10, voice/audio, VoiceView, and W-Class response to voice commands when #CLS=8 and either
commands (Table 1), and S Registers (Table 2). The AT #VBS=2 or #VBS=4 is selected.
commands and S registers are described in the AT
Audio Operation. Audio mode functions operate in

Command Reference Manual (Order No. 1048). 10 voice/audio 6 when #CLS=8 and
Data Modem Operation. Al modeis operate as a data #VBS=8 is selected.
modem in response to the basic AT commands when

s VolceView Operation. VoiceView altemating voice and
;gecrla-asmsso Default parameters support US/Canada data functions te in r 10 VoiceView

commands.
Fax Modem Operation. Facsimile functions operate in .
response 1o fax class 1 commands when +FCLASS-1 or MNP 10 Operation. MNP 10 functions operate in
#CLS=1 or to fax class 2 commands when +FCLASS=2 or response to MNP 10 commands.

#CLS=2. Worid-Class (W-Class) Operation. W-class functions
operate in response to W-class AT commands.
Table 1. AT Commands Table 1. AT Commands (Cont'd)
Cormmand Function Command Function
Basic Commands &Cn RLSD (DCD) option
A Re-execute command &Dn DTR option
A Answer a call J&F Restore factory configuration (profile)
Bn Set CCITT or Bell Mode &Gn Select guard tone
Cn Carrier control &Jn Tmm jack control
Dn Dial (originate a call) &Kn ~ Flow control
E Command echo &Mn :e o mronousllyndlmnous mode
Fn S.elect line modulation &Pn Select puise dial make/break ratio
Hn Disconnect (hang-up) &0n A ronous/synchronous mode
in identification selection
Ln Speaker volume &Rn RTS/CTS option
Mn Speaker control &Sn DSR overide
Nn Automode enable &Tn Test and diagnostic
On Retum to on-line data mode &V Display current configuration and profiles
P Set pulse dial defauit &Wn Store current configuration
Qn Quiet results codes control &Xn Select synchronous clock source
Sn=x Wirite to S Register &Yn Designate a default reset profile
Sn? Read S Register &Zn=x Store phone number
T Set tone dial default +MS Modulation select
vn Result code form %En Enable/disable line quality monitor and
Wn Error commection message control auto-retrain or forward
xn Extended result codes %L Report line signal level
Yn Long space disconnect %Q Report ine signal quality
Zn Soft reset and restore profile %TTn PTT Waiing utiities
\Kn Break controt
WNn Operating mode
#CID Caller ID detection and reporting
-SDR Enable/disable distinctive ring
- Download © flash memory
Celiular Commands
~c2 Download Celiular Phone Driver
N Identify Cellular Phone Driver
ATe Indicate Status Of Celiutar Phone
4 MD136
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SSVIBBACW

Table 1. AT Commands (Cont'd)

Table 1. AT Commands (Cont'd)

Command Function Command Funotion
ECC Commands Ciass 2 Session Parameters
%C Select data compression +FMFR? Identify manutacturer
\An Maximum MNP block size +FMDL? identify model
\Bn Transmit BREAK to remote +FREV? identify revision
MNP 10 Commands +FDCC DCE capablities parameters
™Mn Enable/disabie cellular power leve) adjust +FDIS Curment ssseions parameters
* Hn Set fink negotiation speed +FDCS Current ssssion results
-Kn MNP extended services +FLUD Local ID string
On Enable fallback to V.22 bis/V.22 +FPTS Page transler status
SEC=n Enable MNP 10EC +FCR Capabiiity © receive
O@Mn Select initial transmit leve! +FAA Adapiive anewer
E Compromise equalizer enable +FBUF? Bufier size (read only)
Fax Class 1 Commands +FPHCTO Phase C time out
+FCLASS=n Service class +FAXERR? Fax eror value
+FAE Data/lax auto answer +FBOR Phase C data bit order
+FTS=n Siop transmission and wait Voios Commands
+FRS=n Receive silence #BDR Select baud rate
+FTM=n Transmit data _J¥CLS Select data, fax, or voice
+FRM=n Receive data #MDL? ideniify model
+FTH=n Transmit data with HOLC framing #MFR? identify manufacturer
+FRH=n Receive data with HDLC framing #REV? Identity revision level
Fax Class 2 Commands #VBQ? Query buffer size
+FCLASS=n Service class #VBS Bits per sample
Class 2 Action Commands #VBT Beep tone timer
+FCIG Set the poiled station identification #VCI? ldentify compression method
+FDT Data transmission #VLS Voice line select
+FET=N Transmit page punctuation #VRA Ringback goes away timer (originate)
+FDR Begin or continue Phase C receive data #VRN Ringback naver came timer (originate)
+FK Teminate session #VRX Voice receive mode
+FLPL Document for polling #VSD Enable sience deletion
+FSPL Enable poliing #VSK Buffer skid setting
Class 2 DCE Responses #VSP Silence detaction period (voice receive)
+FCIG: Report the polled station identification #VSR Sampling rate selection '
+FCON Facsimile connection response #VSS Silence detection tuner (voice receive)
+FDCS: Report current session #VTD DTMF/tone reporting
+FDIS: Report remote capabilities #VTS Generate tone signals
+FDTC: Report the polled station capabiliies #VTX Voice transmit mode
+FCFR Indicate confirmation to receive
+FTSI Report the transmit station ID
+FCSt: Report the called station ID
+FPTS: Page transfer status
+FET: Post pagoe message response
+FHNG: Call termination with status
+FPOLL Indicates polling request
MD136 5
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V288ACW SocketNlodem™ Family
Table 1. AT Commands (Cont'd) Table 2. S Registers
Command Function Register Function
VoiceView Commands SO Rings o auto-answer
+FCLASS=n Service class S1 Ring counter
-Sw Originate VoiceView data mode s2 Escape chamcter
-SAC Accept data mode request s3 Carriage retum charactor
-SiP Inhialize VoiceView parameters S4 Line feed character
-SiC Reset capabilities data to defauit setting S5 Backapace character
-SSQ initiate capabilities query S6 Maximum time to walt for clial tone
-SDA Originate modem data mode s7 Wait for carrier
-8FX Originate FAX data mode S8 Pauses ime for dial deiay modifier
-SMT Mute telephone §9 Canvier detect response time
-SDS Disable switchhook status monitoring S10 Carrier loss disconnect time
-SQR Capabilities query response control s1 DTMF 1one duration
-SCD Capabilities data §12 Escape prompt delay
-SER? Error atatus (read only) s13 Reserved
-SSP VoiceView transmission speed S14 General bit mapped options
-SSR Start sequence response control S15 Reserved
+FLO Flow control select 816 Test mode bit mapped options (&T)
+FPR Setial port rate control 817 Reserved
-SSV VoiceView data mode start sequence event S18 Test timer
-SFA Facsimile data node start sequence event S19 AutoSync Bit Mapped Options
-SMD Modem data mode start sequence event S20 AutoSync HDLC Addr or BSC Sync Char
-SRA Reoceive ADSI response event 821 V24/general bit mapped options
-SRQ Receive capabilities query event s22 Spoakor/rosuits bit mapped options
-SRC: Receive capabilities information event s23 General bit mapped options
-8TO Talk-off event §24 Sieep inactivity imer
W-Class Commands §25 Delay to DTR (CT108) off
B Display blacklisted numbers $26 RTS-to-CTS (CT105-10-CT106) delay
D Display delayed numbers 827 General bit mapped options
*NCnn Country select S28 General bit-mapped options
829 Flash modifier ime
$30 Inactivity imer
8§31 Ganeral bit-mapped options
832 XON character
s33 XOFF character
S$34-S35 Reserved
837 Line connection speed
§38 Delay before forced hangup
§39 Flow control
S40 General bit-mapped options
S41 . General bit-mapped options
$42-845 Reserved
$91 PSTN transmit attenuation level
S92 Fax transmit attenuation level
8§95 Reasult code messages control
ECC € Registers
S36 LAPM fallure control
S46 Data compression control
S48 V.42 negotiation control
882 Break handiing control
$86 Call fallure reason code
Celiular Registers
S201 Celluiar transmit level
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DTE SERIAL INTERFACE OPERATION

Automatic Speed/Format Sensing

Command Mode and Data Modem Mode. The modem
can automatically determine the speed and format of the
data sent from the DTE. The modem can sense speeds of
300, 800, 1200, 2400, 4800, 7200, 9600, 12000, 14400,
16800, 19200, 21600, 24000, 26400, 28800, 38400,
57600, and 115200 bps and the following data formats:

Data No. of

. O
Parity (No. ot B'u) Stop Bits (No. :" Bits)
None 7 2 10
Odd 7 1 10
Even 7 1 10
None B 1 10
Odd 8 1 1
Even 8 1 11"

* 11-bit charactars are sensed, but lh:(ramy bits are stripped off
during data transmission in Normal and Error Correction modes.
Direct mode does not strip off the parity bits.

The modem can speed sense data with mark or space
parity and configures itself as follows:

DTE Configuration Modem Configuration
7 mark 7 none
7 space 8 none
8 mark 8 none
8 space 8 even

Fax Modem Mode. The DTE to modem data rate is
19200 bps.

HOST PARALLEL BUS INTERFACE OPERATION

Command Mode and Data Modem Mode. The modem
can operate at rates up to 115200 bps by programming
the Divisor Latch in the parallel interface registers.

Fax Modem Mode. The host to modem data rate is
18200 bps.

ESTABLISHING DATA MODEM CONNECTIONS

Telephone Number Directory

The modem supports four telephone number entries in a
directory that can be saved in a serial NVRAM. Each
telephone number can be up to 35 characters in length. A
telephone number can be saved using the &Zn=x
command, and a saved telephone number can be dialed
using the DS=n command.

Dialing

DTMF Dialing. DTMF dialing using DTMF tone pairs is
supported in accordance with CCITT Q.23. The transmit
tone level complies with Bell Publication 47001.

Puise Dlaling. Pulse dialing is supported in accordance
with EIA/TIA-496-A.

Blind Dialing. The modem can blind dial in the absence
of a dial tone if enabled by the X0, X1, or X3 command.
Modem Handshaking Protocol

If a tone is not detected within the time specified in the S7
register after the last digit is dialed, the modem aborts the
call attempt.

MD136
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Call Progress Tone Detection

Ringback, equipment busy, and progress tones can be
detected in accordance with the applicabie standard.
Answer Tone Detection

Answer tone can be detected over the frequency range of
2100 1 40 Hz in CCITT modes and 2225 + 40 Hz in Beli
modes.

Ring Detection

A ring signal can be detected from a TTL-compatibie 15.3
Hz to 68 Hz square wave input.

8illing Protsction

When the modem goes off-hook to answer an incoming
call, both transmission and reception of data are

preventad for 2 seconds (data modem) or 4 seconds (fax
adaptive answer) to allow tranemission of the biiling signal.

Connection Speeds

The modem functions as a data modem when the
+FCLASS=0 command is active. Line connection is

- selected using the +MS command in accordance with the
" draft PN-3320 standard presented to the TR30-4

committes (which is a candidate for the definition of V.25
ter at the ITU). The +MS command selects moduiation,
enables/disables automode, and selects minimum and
maximum line speeds. ATNn and S37=n commands are
supported up 1o V.32 bis speeds (Table 3).

Automode

Automode detection can be enabled by the +MS
command to allow the modem to connect to a remote
modem in accordance with draft PN-3320 for V.34,
Altematively, N1 commands aliow the modem to connect
to a remote modem in accordance with EIA/TIA-PN2330

for V.32 bis speeds and lower.
Table 3. Connection Speed Options
Contfiguration Rate (bps)
V.34 28800, 26400, 24000, 21600, 19200,
luoom' 14400, 12000, 9600, 7200, 4800, or
V.FC 28800, 26400, 24000, 21600, 19200,
16800, or 14400
V.32 bis 14400, 12000, 9800, 7200, or 4800 -
V.32 9600 or 4800
V.22 bis 2400 or 1200
V.22 1200_
va3 1200T/75Rx or 75Tx/1200Rx
V.21 300
Bell 212A 1200
Bell 103 300
DATA MODE

Data mode exists when a telephone line connection has
been established between modems and all handshaking
has been completed.

Speed Buffering (Normal Mode)

Speed butfering allows a DTE to send data to, and receive
data from, a modem at a speed different than the line

I 7411073 D02klL4e 24T MA
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SSVZ88ACW Socketiiodem™ Family
speed. The modem supports speed buffering at all line Programmable inactivity Timer

speeds.

Filow Control

DTE-to-Modem Flow Control. If the modem-to-line speed
is less than the DTE-to-modem speed, the modem
supports XOFF/XON or RTS/CTS flow control with the
DTE to ensure data integrity.

Escape Sequence Detection

The “+++" escape sequence can be used to retum control
to the command mode from the data mode. Escape
sequence detection is disabled by an S2 Register value
greater than 127. Escape sequence detection is disabled
in synchronous mode.

BREAK Detaction

The modem can detect a BREAK signal from either the
DTE or the remote modem. The \Kn command determines
the modem response to a received BREAK signal.

Telephone Line Monitoring

GSTN Cleardown (V.34, V.FC, V.32 bls, V.32). Upon
receiving GSTN Cleardown from the remote modem in a
non-error correcting mode, the modem cleanly terminates
the call.

Loss of Carrier (V.22 bis and Below). If carrier is lost for
a time greater than specified by the S10 register, the
modem disconnects (except MNP 10).

Recelve 8pace Disconnect. If selected by the Y1
command in non-error-correction mode, the modem
disconnects after receiving 1.6 + 10% seconds of
continuous SPACE.

Send SPACE on Disconnect

if selected by the Y1 command in non-error-correction
mode, the modem sends 4 + 10% seconds of continuous
SPACE when a locally commanded hang-up is issued by
the &Dn or H command.

Fall Forward/Fallback

During initial handshake, the modem will fallback to the
optimal line connection within the current modulation
depending upon signal quality if automode is enabled.

When connected in V.34/V.FC/V.32 bis/V.32 mode, the
modem will fall forward or fallback to the optimal line -
spead within the current modulation depending upon
signal quafity ¥ fall forward/faltback is enabled by the %E2
command. :

Retrain _

The modem may lose synchronization with the received
fine signal under poor line conditions. If this occurs,
retraining may be initiated to attempt recovery depending
on the type of connection.

The modem initiates a retrain if line quality becomes
unacceptable if enabled by the %E command. The modem
continues to retrain until an acceptable connection is
achieved, or until 30 seconds elapse which will result in
telephone line disconnect.

The modem will disconnect from the line if data is not sent

or received for a specified length of time. In normal or

error-correction mode, this inactivity timer is reset when

data is received from either the DTE or from the line. This

timer can be set t0 a value between 0 and 2550 seconds

gy using register S30. A value of 0 disables the inactivity
mer.

Synchronous Data Mode (TTL Serial interface Only)

The modem can establish a synchronous connection in
accordance with the &Mn or &Qn commands. Upon
completing the physical harddshake, the modem enters
gynchronous data mode. The inactivity timer is not used
during synchronous data mode.

Direct Mode (Serlal interface Only)

The Direct mode aliows data to be transmitted and
received directly from the DTE and remote modem. The
Direct mode is selected with the &Q0 or \N1 command. in
Direct mode, no flow control characters are recognized or
transmitted, the modem cannot execute error correction,

_ and the inactivity timer is not used.

DTE Signal Monitoring

~DTR. When ~DTR is asserted, the modem responds in
accordance with the &Dn and &Qn commands.

~RTS. ~RTS is used for flow contro! if enabled by the &K
command in normal or error-correction mode, or to affect
the ~CTS output if enabled by the &R command in
synchronous mode.

ERROR CORRECTION AND DATA
COMPRESSION

V.42 Error Correction

V.42 supports two methods of error correction: LAPM and,
as a falback, MNP 4. The modem provides a detection
and negotiation technique for determining and establishing
the best method of error correction between two modems.

MNP 2-4 Error Correction

MNP 24 is a data link protocol that uses error correction
algorithms to ensure data integrity. Supporting stream
mode, the modem sends data frames in varying lengths
depending on the amount of time between characters
coming from the DTE. :

V.42 bis Data Compression

V.42 bis data compression mode, enabled by the %Cn
command or S46 register, operates when a LAPM or MNP
10 connection is established.

The V.42 bis data compression employs a “string leamning”
algorithm in which a string of characters from the DTE is
encoded as a fixed length codeword Two 2k-byte
dictionaries, dynamically updated during normal operation,
are used to store the strings.

MNP 5 Data Compression

MNP 5 data compression mode, enabled by the 9%Cn
command, operates during an MNP connection.

MD136
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In MNP 5, the modem increases its throughput by
compressing data into tokens before transmitting it to the
remote modem, and by decompressing encoded received
data before sending it to the DTE.

MNP 10 DATA THROUGHPUT ENHANCEMENT

MNP 10 protocol, celiular functionality, and MNP Extended
Seivices enhance performance under adverse channel
.conditions such as those found in rural, long distance, or
celiular environments. An MNP 10 connection is
sstablished when an MNP 2-4 connection is negotiated
with a remots modem supporting MNP 10. MNP 10
functions include:

Robust Auto-Reliabliity. A higher connection success
rate is achieved by attempting to overcome charinel
interference during the modem negotiation phase while
maintaining backward compatibility with non-MNP 10
modems.

Negotiated Speed Upshift. initial connection and MNP
handshake is performed at the most dependable speed,
then the connection upshifts to the highest supported
modem/channel speed. This function is particularly useful
for channel conditions with high connection failure rates.

Aggressive Adaptive Packet Assembly. Frame size is
dynamically changed to quickly adapt to varying levels of
interference.

Dynamic Speed Shifting. Connection speed is shifted
upward or downward to optimize data throughput for the
channel conditions by continuously monitoring the line
quality and link performance.

Dynamic Transmit Level Adjustment (DTLA). When
enabled by the )M1 command, transmit level is
dynamically adjusted to adapt to the varying cellular
network environment, and to prevent “clipping” which
causes data corruption due to the Preemphasis and
Compander etfect.

MNP Extsnded Services. The modem can revert from
V.42 bis/LAPM operation to MNP operation when MNP
extended services is enabled by the local and remote
modems.

V.42 bis/MNP 5 Support. V.42 bis’MNP 10 can operate
with V.42 bis or MNP 5 data compression.

MNP 10EC™ ENHANCED CELLULAR
CONNECTION

A traditional landline modem, when used for high-speed
celiular data transmission, typically encounters frequent
signal interference and degradation in the connection due
1o the characteristics of the analog cellular network. In this
case, celiular-gpecific network impairments, such as non-
linear distortion, fading, hand-offs, and high signai-to-noise
ratio, contribute to an unreliable connection and lower data
transfer performance. implementations relying solely on
protocol layer methods, such as MNP 10, generally cannot
compensate for the landline modem's degraded cellular
channel performance.

The modem achieves higher cellular performance by
implementing enhanced cellular connection techniques at
both the physical and protocol layers, depending on
modem model. The MDP enhances the physical layer
within the modulation by optimizing its responses to

MD136

sudden changes in the cellular connection. The MNP
10EC protocol layer implemented in the MCU firmware
improves data error identification/correction and
maximizes data throughput by dynamically adjusting
speed and packet size based on signal quality and data
error performance.

AUTOSYNC
Hayes AutoSync mode, when used with communications
software incorporating the Hayee interface

(HSI), provides synchronous communication capabilities
from an asynchronous data terminal. in AutoSync, the
modem places the call asynchronously then automatically
switches to synchronous operation once the hlcphone
connection has been established.

communication from an asynchronous DTE (typleally a
personal computer) to synchronous DTE (typically a
mainframe computer or minicomputer).

FAX CLASS 1 AND CLASS 2 OPERATION

The modem operates as a facsimile (fax) DCE whenever
the +FCLASS=1 or +FCLASS=2 command is active. In the
fax mode, the on-line bshavior of the modem is different

. from the data (non-fax) mode. After dialing, modem

9

" operation is controlied by fax commands. Some AT

commands are still valid but may operate differently than
in data modem mode.

Calling tone is generated in accordance with T.30.

VOICE/AUDIO MODE

Voice and audio functions are supported by the Voice
Mode. Voice Mode includes three submodes: Online Voice
Command Mode, Voice Receive Mode, and Voice
Transmit Mode.

Online Voice Command Mode

This mode results from the connection to the telephone
line or a voice/audio VO device (e.g., microphone,
speaker, or handset) through the use of the #CL.S=8 and
#VLS commands. After mode entry, AT commands can be
entered without aborting the connection.

Voice Receive Mode

This mode is entered when the #VRX command is active
in order to record voice or audio data input at the RXA pin,
typically from a microphone/handset or the telephone line.

Received analog voice samples are converted to digital
form and for reading by the host. AT
commands control the codec bits-per-sampie rate.

Received analog monophonic audio samples are
converted to digital form and formatted into 8-bit unsigned
linear PCM format for reading by the host. AT commands
control the bit length and sampling rate. Concurrent
DTMF/one detection is available at the 7200 Hz sampie
rate.

Voice Tranamit Mode. This mode is entered when the
#VTX command is active in order to playback voice or
audio data, typically to a spsaker/handset or to the
telephone line.

Digitized voice data is decompressed and converted 10
anaiog form at the original compression quantization
sample-per-bits rate then output.

M 7511073 002b1l44 Dl2 mE
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SSV288ACW 'SocketModem™ Family
Digitized audio data is converted to analog form then Call
output to the TXA1/TXAZ pins. Progress Tons Detection
Frequency and cadence of tones for busy, ringback,
Tone Detectors congested, dial tone 1, and dial tone 2 are programmable

The tone detector signal path is separate from the main
received signal path thus enabling tone detection to be

of the configuration status. In Tone Mode, all
three tone detectors are operational.

VoiceView

Voice and data can altemately sent and received in a
time-muttiplexed fashion over the telephone line whenever
the +FCLASS=80 command is active. This command and
other VoiceView commands embedded in host
communications software control modem operation. Mos!
VoiceView commands use an extended syntax starting
with the characters "-S*, which signifies the capability to
switch between voice and data.

CALLERID

Caller ID can be enabied/disabled using the #CID
command. When enabled, caller ID information (date,
time, calier code, and name) can be passed to the DTE in
formatted or unformatted form. inquiry support allows the
current catler ID mode and mode capabilities of the
modem to be retrieved from the modem.

WORLD-CLASS COUNTRY SUPPORT

All models include functions which support modem
operation in multiple countries. The following capabilities
are provided in addition the data modem functions
previously described. Country dependent parameters are
all programmable by ConfigurACE.

Dialing

Dial Tone Detection. Diai tone detection levels and
frequency ranges are programmable by ConfigurACE.

DTMF Dialing. Transmit output level, DTMF signal
duration, and DTMF interdigit interval parameters are
programmable by ConfigurACE.

Pulse Dialing. Parameters such as make/break times,
set/clear times, and dial codes are programmable by
ConfigurACE.

Ring Detection. The frequency range is programmabie by
ConfigurACE.

Blind Dialing. Blind dialing may be disabled by
ConfigurACE.

Carrier Tranamh Level

The carrier transmit level can be programmed through S91
for data and S92 for fax. The maximum, minimum, and
default vaiues can be defined by ConfigurACE to match

specific country and DAA requirements.

Calling Tone

Calling tone is generated in accordance with V.25. Calling
tone may be toggled (enabled/disabled) by inclusion of a
“* character in a dial string. t may also be disabled by
programming a country specific parameter using
ConfigurACE.

by ConfigurACE.

Answer Tone Detection

The answer tone detection period is programmable by
ConfigurACE.

Biacklist Parameters

The modem can operate in accordance with requirements
of individual countries to prevent misuse of the network by
limiting repeated calls to the same number when previous
call attempts have failed. Call failure can be detected for
reasons such as no dial tone, number busy, no answer, no
ringback detected, voice (rather than modem) detected,
and key abort (dial attempt aborted by user). Actions
resulting from such failures can include specification of
minimum inter-call delay, extended delay between calis,
and maximum numbers of retries before the number is
permanently forbidden ("blacklisted"). Up to 40 such
numbers may be tabulated. The blacklist parameters are
established by ConfigurACE.

: Relay Control

On-hook/off-hook, make/break, and set/clear relay control
parameters are programmable by ConfigurACE.

Automatic Country Code Recognition

Automatic country code recognition is supported in
conjunction with country identification code circuitry
provided in the DAA. Automatic country code recognition
is enabled using the AT"NCnn command with nn=0.
Automatic country code recognition is disabled using the
AT*NCnn command with nn= any valid country code other
than 0.

DIAGNOSTICS

Commanded Tests

Diagnostics are performed in response to &T commands,
serial interface control signals, or switch inputs per V.54.

Analog Loopback (&T1 Command). Data from the local
DTE is sent to the modem, which loops the data back to
the local DTE.

Analog Loopback with Self Test (&T8 Command). An
internally generated test pattern of altemating 1s and Os
(reversals) is sent to the modem. An error detector within
the modem checks for errors in the string of reversals.

Remote Digital Loopback (RDL) (&T86 Command). Data
from the local DTE is sent to the remote modem which
loops the data back to the local DTE.

Remote Digital Loopback with Self Test (&T17
Command). An internally generated pattern is sent from
the local modem to the remote modem, which loops the
data back to the local modem.

Local Digital Loopback (&T3 Command). When local
digital loop is requested by the local DTE, two data paths
are set up in the local modem. Data from the local DTE is
looped back to the local DTE (path 1) and data received
from the remote modem is looped back to the remote
modem (path 2).

MD136
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SSV288ACW

Power On Reset Tests

Upon power on or receipt of the Z command, the modem
performs tests of the MDP, RAM, ROM, and NVRAM. If a
MDP, RAM, or ROM test fails, the DCD bit in the paraliel

interface register is pulsed (parallel interface operation) as

follows:
RAM test faiis: One puise every two seconds.
ROM test fails: Two puises every two seconds.
MDP test fails: Three puises every two seconds.

tf the NVRAM test fails (dus to NVRAM failure or i
NVRAM is not instalied), the test failure is reported by AT
commands that normally use the NVRAM, e.g., the &V
command.

LOW POWER SLEEP MODE

Entry. The modem enters the low power slesp mode
when no line connection exists and no host activity occurs
for the period of time specified in the S24 register. All
MCU circults are tumed off except the internal MCU clock
circultry in order to consume reduced power while being
able to immediately wake up and resume normal

operation.

Wake-up. Wakeup occurs when a ring is detected on the
telephone line, the host writes to the modem (parallel
interface version), or the DTE sends a character to the
modem (serial interface version).

ConfigurACE™ UTILITY PROGRAM

The PC-based ConfigurACE utility program allows the
OEM to customize the modem firmware to suit specific
application and W-Class country requirements. This
program, which runs on a PC-compatible computer,
modifies the hex object code to be programmed directly
into the system ROM.

ConfigurACE allows programming of functions such as:

Loading of multiple sets of country parameters
Loading of NVRAM factory profiles

Call progress and blacklisting parameters
Entry of S register maximum/minimum values
Modification of result codes

Modification of factory default values
Customization of the ATI4 response
Customization of fax OEM messages

This program directly modifies the hex object code to be

programmed directly into the SocketModem EPROM. Lists

of the generated parameters can be displayed or printed.

Rockwell-provided country parameter files allow a
complete set of country-specific call progress and
blackiisting parameters to be selected.

Refer to the ConfigurACE I Utility Program User's Manual
(Order No. 893) for a detailed description of capabilities
and the operating procedure.

ADDITIONAL INFORMATION

Additional information is described in the RC288ACL
integrated V.34 Data/V.17 Fax/Voice Modem Device Set
Family Data Sheet (Order No. MD140) and the AT

MD136
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Command Reference Manual for RC288ACL and
RC288ACi Modem Families (Order No. 1048).

HARDWARE INTERFACE

HARDWARE INTERFACE SIGNALS

The modem hardware interface signals for serial EIA-232,
serial TTL, and paralie! interface configurations are shown
in Figures 2, 3 and 4, respectively.

The SSV288ACW pin assignments are the same as the
SSV144ACW/U pin assignments.

The SSV2B8B8ACW pin assignments are the same as the
SMV288ACW axcept ~ES4 replaces OH (pin 1) and VC
replaces the NO PIN (pin 3) in all configurations, and
~RDCLK replaces ~RESET (pin 24), ~TDCLK replaces an
extra DGROUND (pin 25), and ~XTCLK replaces a NC
(pin 27) in serial TTL configuration.

The SocketModem pin assignments for serial EIA-232
interface selected are shown in Figure 2 and are listed in
Table 4.

The SocketModem pin assignments for serial TTL
interface selected are shown in Figure 3 and are listed in

" Table 5.

The SocketModem pin assignments for paraliel interface
selected are shown in Figure 4 and are listed in Table 6.

The SocketModem hardware interface signals are defined
in Table 7.

The digital electrical characteristics for the hardware
interface signals are listed in Table 8.

The analog electrical characteristics for the hardware
interface signais are listed in Table 9.

The current and power requirements are listed in Table
10.

The absolute maximum ratings are listed in Table 11.

Table 12 shows the paraliel interface registers and the
corresponding bit assignments. '
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-Ese J &4 }- SPKR
AxA Jf2 €3 L AGROUND
= B 62 |- -READ
TXA2 f 4 61 |- vce
~cALLID 5 60 |- ~STPMODE
-OH 46 58 f— ~ROMSEL
~VOICE 7 58 L A0
IADAAP< -Al 48 57 |- A1
™A1 Jo 56 |- A2
-RLY3 —J 10 55 k= A3
-ALY4 of 11 54 = A4
~PULSE = 12 53 |= AS
IDCLK - 13 52 f— A6
\ oD 14 51} A7
Lcs 415 50 f— At2
Do 16 Yty mysri
D1 417 as b At8
D2 f1s 47 |- A10
03 19 46 A1l
D4 20 as kAo
D5 21 44 |- ne
De 422 a3l a3
07 423 a2f-ats
~FESET = 24 41 = GND
DGROUND - 25 40 |- -DTR232
DGROUND J 26 a9 L -DCD232
NG f 27 a8 |- -cTszaz
WRITE - 28 37 l= -DSR232 SERIAL ElA-232
DLED
/ -ES4
RXA
ve
TXA2
~CALLID
~OH
-VOICE
IADAAP< -RI
TXA1
-ALY3
~ALY4
-PULSE
IDCLK
\ IDID
LCs
Do 49
D1 48
D2 a7
D3 48
D4 45
D5 4
D6 43
D7 4
~FDCLK 41
-TDCLK 40
DGROUND 39
XTCLK as
WRITE 37 SERAL TTL
DCDIND 36
AXDIND 35
DLED -DTRIND 34
TXDIND

Power ed

Figure 3. Serial TTL Pinout
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‘SocketModem™ Family SSV288ACW

/ -ES4 1 64 SPKR
RXA 2 63 AGROUND
vC 3 &2 ~READ
TXA2 4 61 vCC
~CALLID 5 80 ~STPMODE
~OH 6 59 ~AOMSEL
~VOICE 7 58 AD
IADAAH < ~Ri 8 57 Al
TXA1 9 56 A2
-ALY3 85 A3
~RLY4 54 A4
~PULSE 53 AS
IDCLK 52 A8
\ 101D 51 A7
LCS 50 A12
Do 49 A4
Dt 48 A18
D2 47 A10
D3 48 A1
D4 45 AD
D5 a4 A8
D6 43 A3
D7 42 A15
~RESET 41 HD6
HA1 40 ~HCS
DGROUND 39 HO3
HD?7 38 HD1
~WRITE 37 HDO HOST BUS
HOSTBUS HD2 38 HD5
HINT 35 HD4
HAO 34 HA2
~HWT 33 ~HRD

Figure 4. Paraliel Pinout

MD136 13
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SSV288ACW SocketModem™ Family
Table 4. Serial EIA-232 Signals
Pin Signal VO Type Pin Signal VO Type
1 ~ES4 OA 33 RATS232 H
2 RXA KDA) 34 ~RXD232 OH
3 ve M 35 ~TXD232 H
4 TXA2 O(DD) 36 ~Ri232 OH
5 | ~cALLID oD 37 ~DSA232 OH
6 ~OH OA 38 ~CTS232 OH
7 ~VOICE oD 39 ~DCD232 OH
8 ~RI IA 40 ~DTR232 H
9 TXA1 O(DD) 41 GND GND
10 ~RALY3 OA 42 A15 OA
1 ~RLY4 OA 43 A13 OA
12 ~PULSE OA 44 A8 OA
13 IDCLK OA 45 A9 OA
14 IDID 1A 46 A1 OA
15 LCS IA 47 A10 OA
16 Do IA/OA 48 A16 OA
17 D1 IAOA 49 A4 OA
18 D2 IAVOA 50 A12 OA
19 D3 IA/OA 51 A7 OA
20 D4 IA/OA 52 A6 OA
21 D5 IA/OA 53 A5 OA
22 D6 IA/OA 54 A4 OA
23 D7 IMOA 55 A3 OA
24 ~RESET Ic 56 A2 OA
25 DGROUND GND 57 A1 OA
26 DGROUND GND 58 AD OA
27 NC_ 59 ~ROMSEL OA
26 ~WRITE OA 60 ~STPMODE 1A
29 DCDIND oG 61 vece PWR
30 RXDIND oG 62 ~READ OA
31 ~DTRIND oG 63 AGROUND GND
32 TXDIND oG 64 SPKR Oo(F)

14
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‘SocketModem™ Family ~ SSV28B0ACW
) Table 5. Serial TTL Signals
Pin Slful VO Type Pin ﬂnl VO Type
1 ~ES4 OA 33 | ~RTSTTL A
2 RXA I(DA) 34 |-RXDTIL OA
3 ve Mi s |-mom A
4 TXA2 o(DD) 3 |~RITTL OA
5 ~CALLID oD 37 | ~DSRTIL oA
6 ~OH OA s |-ctsm OA
7 ~VOICE oD s |-pcom OA
8 -RI IA 40 |-DTRTIL 1A
9 TXA1 o(DD) 4 GND GND
10 |-RLya OA 42 |a5 OA
1 ~RLY4 OA a3 |a3 OA
12 | ~PULSE OA a4 |as OA
13 |iDcLK oA 45 |ae OA
14 |ioD 1A 4 |An OA
15 |Les IA a7 |a0 oA
16 |Do IA/OA 48 |ate OA
17 |o1 IA/OA 49 |As OA
18 |p2 IA/OA 50 |A12 OA
19 |D3 IA/OA 51 A7 OA
20 |[D4 IAJOA 52 |Ae OA
21 D5 IAOA 53 |As oA
22 |Ds IAVOA 54 |A OA
23 |D7 IA/OA 55 |A3 OA
24 | -RDCLK OA 56 |A2 oA
25 |-mock OA 57 |a1 OA
26 | DGROUND GND 58 |A0 OA
27, |-xTOLK 1A 59 | ~ROMSEL OA
28 | -WRITE OA 60 |-~STPMODE 1A
20 | DcpiND oG 61 vee PWR
30 |RxDIND oG 62 | -READ OA
31 ~DTRIND oG 63 | AGROUND GND
32 | mxomp oG 64 |SPKR ODF)

15
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SSV268ACW SocketModem™ Fanilly
Table 6. Parallel Signals
Pin Signal VO Type Pin Signal VO Type
1 “ES4 OA 3 | -HRD A
2 RXA (DA) 34 HA2 1A
3 ve M 35 |Hos INOB
4 TXA2 o(D) 3% |HDs VOB
5 ~CALUD op 7 |HDo IA/OB
6 ~OH OA 38 HD1 1A/OB
7 ~VOICE oD s |HDs woB
8 -RI A 4 |-Hcs IA
9 TXAT o(DD) 41 |HDe INOB
10 |-ALva oA 2 |as OA
11 |-RALY4 OA 3 |ai OA
12 |-PuLse OA 4 |as OA
13 |mDcLk OA 4 |as OA
14 |iDID IA 46 |An OA
15 |Lcs A a7 a0 OA
16 DO IA/OA 48 A16 OA
17 D1 IA/OA 49 Al4 OA
18 D2 IA/OA 50 A12 OA
19 |Ds INOA 51 |A7 oA
20 D4 1A/OA 52 A6 OA
21 D5 1A/OA 53 A5 OA
2 |Ds INOA 54 |ma OA
23 D7 1A/OA 55 A3 OA
24 | -RESET Ic s6 |A2 OA
25 | HA1 IA 57 |A1 OA
26 | DGROUND GND 58 |Ao OA
27 |Ho7 INOB 59 | -ROMSEL OA
28 |-wRrmE OA 60 |-STPMODE A
20 |HD2 INOB 61 |vce PWR
30 |HINT OA 62 |-READ OA
31 |HAo 1A 63 | AGROUND GND
32 |-hwr 1A 64 |SPKR on
- 16 MD136
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Table 7. Signal Descriptions

Label 0

sm'ulﬂumlllueﬂpuon

vce PWR
DGROUND GND
AGROUND GND

~RESET Ic

~STPMODE 1A

OA

»'swpuodo.-STPMODEuwmnmm:tomndotorhmtomyhhsnpm Stop Mode is

+5VDC t 5%.
Digital Ground. Connect to Digital Ground on the interface circuit

Analog Ground. Connect to Analog Ground on the interface circuit. Note that AGROUND is connected to
DGROUND on the SocketModem.

Modem Reset. The active low ~RESET input resets the SockeiModem logic and returns the AT command set
to the original factory default values and to "stored values® in NVRAM.

~RESET on SocketModem serial modeis should not be connected extemally; ~RESET is connected to a buifi-
in reset circuit on the SocketModem .

not supported.
~ES4. ~ES4 from the MCU.

-ES4

RXA I(DA)
TXA2 O(0D)
TXA1 o(oD)
ve ©MI

RXA. This pin is the RXA analog receive signal.
TXA2. The TXA1 and TXA2 outpuls are difforontial outputs 180 degrees out of phase with each other.

TXA1. The TXA1 and TXA2 outputs are differential outputs 180 degrees out of phase with each other.
Reference Voitage. 2.5 VDC.

~CALLID oD

~VOICE oD

~OH oD

~PULSE oD

~RLY3 OA

~RLY4 OA

~Ri 1A

" be instalied across the relay coil. An extemnal transistor, such as an MPSAZ20, can be used to drive heavier

" ‘a dial-string, ~EARTH active closes a relay used 6 ground a signal on the islephone connecior. This signal is -

Caller ID Reiay Control. Typically, the ~CALLID output is connectad to the nonnally closed Caller ID relay
(DPDT). When Caller ID is enabled, the modem will assert this output to open the Caller ID relay and close the
Ofi-hook relay in order 1o detect Caller ID information between the first and second rings.

Voice Reiay Control. Typically, the ~VOICE output is connected to the normaily open Voice relay (DPDT). in
voice mode, ~VOICE active closes the relay to switch the handset from the telephone line to a current source
to power the handset so it can be used as a microphone and speaker interface to the modem.

The ~CALLID and ~VOICE outputs can each diractly drive a +5V reed relay coll with a minimum resistance of
3600 and having a must-operate voltage of no greater than 4.0 Vdc. A clamp diode, such as a 1N4148, shouid

loads (e.9., electro-mechanical relays).

OH Relay Control. The active low ~OH output can be used to control the normally open off-hook relay. in this
case, ~OH active closes the relay and connects the modem to the line (off-hook).

PULSE Relay Control. The active low ~PULSE output can be used to control the nommally open pulse dial
relay. In this case, ~PULSE active closes the relay to effect loop disconnect (pulse) dialing. When a country
recognition code circuit is used, the ~PULSE output is typically connected to the 74HC 165 shift register SHALD
input. A

Relay 3 Control (~MUTE). The active iow ~RLY3 output can be used to controi the normaly open mute relay.
When configured to control the mute relay. ~MUTE active closes relay during dialing so that the loop
disconnect (puise) dialing is between an open and short circuit.

Relay 4 Control (~EARTH). The active low ~RLY4 output can be used to control the normatly open earthing
(EARTH) relay. When configured to control the earth relay, in response to encountering the *>" dial modifier in

used in some countries to instruct a PBX to request an extemal line.

Line Current Sense. When enabled, the LCS input indicates whether the associated handset la off-hook
(high) or on-hook (low). Bit 4 in Option Flags 1 must be set using ConfigurACE to enable LCS operation.

Ring Indicate. ~RI is an active-low ring-indicator input.

SPKR O(DF)

Speaker Analog Output. The SPKR output reflects the received analog input signal. SPKR is controlied by
the ATMn command. SPKR is connected to the SPKR pin of the data pump through a 1KQ resistor. it connects
to an extemnal speaker driver circuit.

MD136
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Table 7. Signal Descriptions (Cont'd)
Label o Signal Name/Desoription
HAO-HA2 fA Host Bus Address Lines 0-2. During a host read or write operation, HAQ-HA2 select an intermal 16550A-
compatible register. The state of the divisor latch access bit (DLAB) affects the selection of certain registers.

HDO-HD7 IA/OB Host Bus Data Lines 0-7. HDO-HD?7 are comprised of eight three-state input/output lines providing bi-
directional communication between the host and the SocketModem. Data, control worde, and status
information are transferred through HDO-HD?.

~HCS 1A Host Bus Chip Select. ~HCS input low selects the host bus.

~HRD 1A Host Bus Read. ~HRD is an active low, read control input. When ~HCS is low, ~HRD low allows the host to
read status information or data from a selected SocketModem regiater.

~HWT 1A . Host Bus Write. ~HWT is an active low, write control input. When ~HCS is low, ~HWT low allows the host to
write data or control words into a selected SocketModem register.

HINT OA ‘Host Bus interrupt. HINT output is set high when the receiver arror fiag, received data available, transmitter

holding register empty, or modem status interrupt has an active high condition. HINT is reset low upon the
appropriate interrupt service or master reset operation.
The serial interface signails are either TTL-evel or E1A-232-level signals.

~RTSTTL, IA, 1H Request To Send. TTL active low, EIA-232 active high. ~RTS is used to condition the local modem for data
RTS232 transmission and, during half-duplex operation, to control the direction of data transmission.

‘ " -~On a full-duplex channel, RTS OFF maintains the modem in a non-transmit mode. A non-transmit mode does
not imply that all line signals have been removed from the telephone line. RTS OFF may be ignored if the
modem is optioned to strap ~CTS ON; this allows the modem to receive from the DTE even though RTS is
OFF.

RTS input ON causes the modem to transmit data on ~TXD when ~CTS becomes active.

~RXDTTL, OA, OH Received Data. Active low. The modem uses the ~RXD iine to send data received from the telephone line to

~RXD232 the DTE and to send modem responses to the DTE. During command mode, ~RXD data represents the
modem responses to the DTE. Modem responses take priority over incoming data when the two signals are in
competition for ~RXD.

~DCDTTL, OA, OH Data Carrier Detect. Active low. When AT&CO command is not in effect, ~DCD output is ON when a carrieris

~-DCD232 detected on the telephone line or OFF when carmier is not detected.
~DCD can be strapped ON using AT&CO command.

~TXDTTL, 1A, iH Transmitted Data. Active low. The DTE uses the ~TXD line to send data to the modem for transmission over

~-TXD232 the telephone line or to transmit commands to the modem. The DTE should hold this circuit in the mark state
when no data is being transmitted or during intervals between characters.

~RITTL, OA,OH Ring Indicate. Active low. Output ON (low) indicates the presence of an ON segment of a ring signal on the

~RI232 telephone line. The modem will not go off-hook when this signal is active; the modem waits for this signal to go

inactive before going off-hook.

For US models, this signal will respond to ring signals in the frequency range of 15.3 Hz to 68 Hz. The ring
signal cycle is typically two seconds ON, four seconds OFF. The OFF (high) condition of the ~RI input should be
: -mdmameddurianeOFFsegmemofm;‘ngcyde(bemen rings) and-at all other times when ringing is not

being received.
~DSRTTL, OA,OH Data Set Ready. Active low. -DSR indicates modem status to the DTE. ~DSR OFF (high) indicates that the
~-DSR232 DTE is to disregard all signals appearing on the interchange circuits ompl Ring Indicator (~R1). ~-DSR output is
controlled by the AT&Sn command.

if the AT&S1 option is selecled, ~DSR will come ON in the handshaking state when carier is detacted in the
originate mode or when carrier is first sent in the answer mode. in addition, if a test mode is entered (AT&T1,
AT&T3, AT&T6-AT&TS), ~DSR will go off while the test is running. ~DSR goes OFF if ~-DTR goes OFF.

it AT&QO and AT&S0 are solected, ~DSR will remain on at all times regardiess of the modem's current stato.

18 MD136
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Table 7. Signal Descriptions (Cont'd)

Label o Signal Nama/Desoription
~CTSTTL, OA, OH Clear To Send. Active iow. ~CTS is controlied by the modem to indicate whether or not the modem is ready to
-CTs232 transmit data. ~CTS ON, together with the ~RTS ON, ~DSR ON, and -DTR ON (where implemented), indicates

to the DTE that signais presentad on TXD wil be transmittad 1o the telephone kine. ~CTS OFF indicates to the
OTE that it should not transfer data across the interface on TXD. ~CTS ON is a response to ~DTR ON and
~-RTS, ddayadanmaybenppmpnahforhonmbmbmamm ~CTS outputis
controlied by the AT&Rn command.

~DTRTTL, A, IH Data Terminal Ready. Active low. The ~DTR input is tumed ON (low)byInDTEwlmInDTEbnadyto

~DTR232 transmit or receive data. ~DTR ON prepares the modem 1o be connected 10 the telephone line, and maintains
the connection established by the DTE (manual answering) or intemally (automatic answering). ~DTR OFF
piaces the modem in the disconnect atate undear control of the &Dn and &Qn commands. The effect of -DTR
ON and ~-DTR OFF depends on the &Dn and &Gn commands. Automatic answer is enabled when ~DTR is ON
if the “Answer Ring count” selectabie option is not set 10 0. Regardiess of which device is driving ~D TR, the
modem will respond to an incoming ring by going of-hook and beginning the handshake sequence.
The reaponse of the modem to the ~DTR signal is very slow (up to 10 ma) to prevent noise from falsely causing
the modem to disconnect from the telephone line.

GND GND Signal Ground.
The Synchronous Clock and Data lines are available on the TTL Serial interface Sockstiodem only.

~RDCLK OA Receive Data Clock.

~TDCLK OA Tranamit Data Clock.

=-XTCLK 1A External Tranamit Clock.
LED driver lines are opan-drain inverter-driven (74HCTOS5) lines with 1.5KQ, 110W pull-up resistors on-
board.

DCDIND oG DCD LED indicator. Active high DCD status.

RXDIND oG RXD LED Indicator. Active high RXD status.

~DTRIND oG DTR LED Indioator, Active low DTR status.

TXDIND OG DCD LED Indicator. Active high TXD status.
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SSV248ACW " SocketModern™ Family

Table 8. Digital Interface Characteristics

Parameter Symbol Min. Typ- Max. Units Test mm1
input High Vohage Vi Vdc 1
Type 1A 20 - Vee
TypeIC 0.7 Voo - Vo +0.3
Type ID 08Vee - Ve +03
Type IH -30 30
input Low Voltage ViL Vdc
Type 1A, IC, and ID 0.3 0.8
input Leakage Current In pAdc ViN=0to Ve
~RESET - — _325
Output High Voltage VoH Vdce
Type OA 24 : - - ILOAD =- 100 }I,A
Type OB 24 - - lLoAD =—6mMA
Type OD - - Vee lLoap =0 mA
Type OG Vee
Type OH 5 8 -
Output Low Voltage VoL . - vdc
Type OA - - 0.4 'LOAD =1.6 mA
Type OB - - 04 I oAD =6 MA
Type OD v - 0.75 - ILoap = 15mMA
Type OG 0.5 - - lLoap =8 mA
Type OH -8 -5 -
Three-State (Off) Current Irsi 110 pnAdc ViNsoV
Notes:
1. Test Conditions: Ve =5V15%, T A = 0°C to 70°C, (unless otherwise stated).
Output loads: Data bus (D0-D7), address bus (A0-A16), chip selects,
~READ, and ~WRITE = 70 pF +one TTL.
Other = 50 pF +one TTL.

Table 8. Analog Characteristics

Name Type Characteristic Value
RXA _ i {DA) input impedance >70KQ
A e e ot Vollage- Range e o) 25318V -
TXA1, TXA2 O (DD) Minimum Load ‘ 300Q
Maximum Capacitive Load 0.01 uF
Qutput Impedance : 10Q
.| Output Voltage 25+16V
D.C. Offset < 200 mV
SPKR O (DF) Minimum Load 300Q
Maximum Capacitive Load 0.0t uF
Output impedance 100
Output Voltage 25116V
D.C. Ofiset <20mV
vC Mi Reterence Voitage 2.5VDC
Max. D.C. Current 100 M__L
20 MD136

M 7811073 002LL55 9T8 Em

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



D —— —
SocketModem™ Family 'SSV28BACW
Table 10. Current and Power Requirements
Current (Ip) Power (Pp)
Typical Maximum Typical Maximum
Mode Current Current Power Power
@ 25°C @ 0°C @ 25°C @ 0°C

Seriatl EIA-232

Normmal mode 188 mA 242 mA 940 mW 1200 mW

Sleep mode 34 mA 35mA 71 mW 177 mW
Serial TTL

Nomal mode 162 mA 216 mA 810 W 1079 mW

Sleep mode 5mA 68 mA 28 mW 32 mw
Parallel

Nomal mode 160 mA 214 mA 800mMW | 1089 mW

Sleep mode 4 mA 5 mA 21 mW 27 mW

R TR

Notes: .

1. Test conditions: VDD = 5.0 VDC for typical values; VDD = 5.25 VDC for maximum

values.

Table 11. Absolute Maximum Ratings

Parameter Symbol Limits Units

Supply Voltage VDD -0.5t0 +7.0 v
Input Voltage Vin 0.510 +6VD +0.5 v
Analog Inputs VIN 0.3t0 +5VA +0.3 v
Voltage Applied to Outputs in High Z State Vuz -0.5to +5VD + 0.5 \'
DC input Clamp Current ik +20 mA
DC Output Clamp Current 'OK 120 mA
Static Discharge Voltage (@ 25°C) VEsD +3000 v
Latch-Up Current (@ 25°C) RiG 200 mA
Operating Temperature Range Ta -0to +70 °C
Storage Temperature Range Tsta ~40 to 480 °C

MD136
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SocketModem™ Family

V288ACW
Table 12. Parallel interface Registers
R
Regiater Register , 8it No.
No. Name 7 | & | &5 [ & 3 | 2 [ 1+ [ o
7 Scraich Register (SCH) Scratch Register
[ Modom Status Register [Data Carrierl  Ring DataSet | Clearto {DeltaData] T Deita Data | Deita Clear
(MSR) Detect Indicator Ready Send Carsior Eﬁgof Set Ready | %o Send
{DCD) (RI) (DSR (CTS) (gb.gcbt) ' (DDSR) | (DCTS)
_ _ (TERI)
5 Line Status Register (LSR)| RX FIFO | Transmitter] Transmitter| Break Framing Parity Overrun | Receiver
Error Em&% Buffer |Interrupt (Bl Emnor Ermor Emor |Data Ready
(TE REeg‘lsbr 1 (FE) (PE) {OE) (DR)
- (11452) _
4 Modem Control Register 0 [} 0 Local Out2 Out 1 [ Data
(MCR) Loopback Temminal
(RTS) Ready
. : {DTR)
3 Line Control Rogister (LCR] Divisor | Set Break | Stick Parity | Even P: P Number of Word Word
¢ Latch ad SQIegtmy Elﬂe Bits Length _Length
Access Bit (EPS) (PEN) (STB) | Select Bit 1] Select Bit 0
(DLAB) - (WLS1) {(WLSQ0)
2 Interrupt identify Register FIFOs FIFOs 0 0 Pendi Pendi 0" if
(MR) (Read Only) Enabled | Enabled Interrupt ID | intervupt ID | Interrupt D  Interrupt
Bit2 Bit1 Pending
2 FIFO Control Register | Receiver | Receiver | Reserved | Reserved | DMA Mode| TXFIFO | RX FIFO FIFO
(FCR) (Write Only) Trigger MSB TL‘ r ’ Select Reset Reset Enable
1 Interrupt Enable Register o 0 0 0 Enable | Enable | Enable | Enable
(DLAB=0) (IER) Modem Receiver | Tranamitter| Received
Status | Line Status| Holding Data
ety | ST | e | e
ntemmupt
In mptyt (ERBI!;)
N N (ETBEI)
0 Transmitter Buffer Register| Transmitter FIFO Buffer Register (Write 5ﬁty)
{DLAB = 0) {THR) .
0 Receiver Buffer Register Receiver FIFO Buffer Register (Read Only)
(DLAB = 0) {RBR)
1 Divisor Latch MSB Register] Divisor Latch MSB
{DLAB = 1) {DLM)
[1] Divisor Latch LSB Register Divisor Latch LSB
(DLAB = 1) (DLL)
22 MD136

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

B 7811073 0026157 770 WM



LY

‘SocketModem™ Family

SCV28BACW

PD-SSV144ACWA)
PD-SSV208ACW

Figure 5. SocketModem Physical Dimensions
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