A T C o m m a n d R e f e r e n c e M a n u a l f o r t h e R C 2 8 8 A C i a n d R C 2 8 8 A C L M o d e m F a m i l i e s ( P r e l i m i n a r y ) This document is provided electronically for use for the express purpose of assisting software developers and end users answer frequently asked questions about Rockwell modem products.

This manual ONLY describes the GENERIC Rockwell AT command set. Modem vendors often change, add, and delete commands based on their particular product and feature set.

Thus this document does not necessarily describe the AT commands used within your modem, even if it is based on Rockwell chipset products. Always consult your modem vendor’s documentation first.

R o c k w e l l I n t e r n a t i o n a l D i g i t a l C o m m u n i c a t i o n s D i v i s i o n '1994 Rockwell InternationalOrder No. 1048All Rights ReservedRev. 1, November 11, 1994Printed in U.S.A.

AT Command Reference Manualii1048N O T I C E I n f o r m a t i o n f u r n i s h e d b y R o c k w e l l I n t e r n a t i o n a l C o r p o r a t i o n i s b e l i e v e d t o b e a c c u r a t e a n d r e l i a b l e . H o w e v e r , n o r e s p o n s i b i l i t y i s a s s u m e d b y R o c k w e l l I n t e r n a t i o n a l f o r i t s u s e , n o r a n y i n f r i n g e m e n t o f p a t e n t s o r o t h e r r i g h t s o f t h i r d p a r t i e s w h i c h m a y r e s u l t f r o m i t s u s e . N o l i c e n s e i s g r a n t e d b y i m p l i c a t i o n o r o t h e r w i s e u n d e r a n y p a t e n t r i g h t s o f R o c k w e l l I n t e r n a t i o n a l o t h e r t h a n f o r c i r c u i t r y e m b o d i e d i n R o c k w e l l p r o d u c t s . R o c k w e l l I n t e r n a t i o n a l r e s e r v e s t h e r i g h t t o c h a n g e c i r c u i t r y a t a n y t i m e w i t h o u t n o t i c e . T h i s d o c u m e n t i s s u b j e c t t o c h a n g e w i t h o u t n o t i c e . ConfigurACE is a trademark of Rockwell International.MNP is a registered trademark of Microcom, Inc.Hayes is a registered trademark of Hayes Microcomputer Products, Inc.

AT Command Reference Manual1048iiiT a b l e o f C o n t e n t s 1 . INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 - 1 1.1.OVERVIEW.............................................................................................................................. 1-11.1.1.Command Syntax.................................................................................................... 1-11.1.2.Command Descriptions............................................................................................. 1-11.1.3.Call Progress and Blacklisting Parameters................................................................... 1-11.1.4.ConfigurACE II........................................................................................................ 1-11.2.REFERENCE DOCUMENTATION.................................................................................................. 1-12 . C O M M A N D S Y N T A X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - 1 2.1.DTE/DCE INTERCHANGE CIRCUITS............................................................................................. 2-12.2.COMMAND SYNTAX AND GUIDELINES......................................................................................... 2-12.2.1.DTE Commands...................................................................................................... 2-12.2.2.DTE Command Lines................................................................................................ 2-12.3.AT COMMAND GUIDELINES........................................................................................................ 2-12.3.1.Basic Command Syntax............................................................................................ 2-12.3.2.Extended Command Syntax...................................................................................... 2-13 . AT COMMAND SET. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 - 1 3.1.AT COMMAND GUIDELINES........................................................................................................ 3-13.1.1.AT Commands, DTE Adaption.................................................................................... 3-13.1.2.AT Command Format................................................................................................ 3-13.1.3.Escape Code Sequence........................................................................................... 3-23.2.AT COMMAND SET.................................................................................................................... 3-33.2.1.AT Commands........................................................................................................ 3-3A/ - Re-execute Command................................................................................ 3-3AT= x - Write to Selected S-Register................................................................... 3-3AT? - Read Selected S-Register........................................................................ 3-3A - Answer.................................................................................................... 3-3Bn - CCITT or Bell........................................................................................... 3-3Cn - Carrier Control......................................................................................... 3-4Dn - Dial........................................................................................................ 3-4En - Command Echo........................................................................................ 3-5Hn - Disconnect (Hang-Up)............................................................................... 3-6In - Identification............................................................................................ 3-6Ln - Speaker Volume....................................................................................... 3-6Mn - Speaker Control....................................................................................... 3-7Nn - Automode Enable..................................................................................... 3-7On - Return to On-Line Data Mode...................................................................... 3-7P - Set Pulse Dial Default................................................................................. 3-8Qn - Quiet Results Codes Control...................................................................... 3-8Sn - Read/Write S-Register............................................................................... 3-8T - Set Tone Dial Default................................................................................... 3-9Vn - Result Code Form..................................................................................... 3-9Wn - Connect Message Control......................................................................... 3-9Xn - Extended Result Codes:........................................................................... 3-10Yn - Long Space Disconnect............................................................................ 3-12Zn - Soft Reset and Restore Profile................................................................... 3-12

AT Command Reference Manualiv1048T a b l e o f C o n t e n t s ( C o n t i n u e d ) 3.2.2.AT& Commands..................................................................................................... 3-12&Cn - RLSD (DCD) Option................................................................................ 3-12&Dn - DTR Option.......................................................................................... 3-13&Fn - Restore Factory Configuration (Profile)...................................................... 3-13&Gn - Select Guard Tone................................................................................ 3-13&Jn - Telephone Jack Control.......................................................................... 3-14&Kn - Flow Control......................................................................................... 3-14&Ln - Leased Line Operation............................................................................ 3-14&Mn - Asynchronous/Synchronous Mode Selection............................................. 3-15&Pn - Select Pulse Dial Make/Break Ratio.......................................................... 3-15&Qn - Sync/Async Mode................................................................................. 3-16&Rn - RTS/CTS Option.................................................................................... 3-17&Sn - DSR Override....................................................................................... 3-17&Tn - Test and Diagnostics.............................................................................. 3-17&V - Display Current Configuration and Stored Profiles.......................................... 3-18&Wn - Store Current Configuration.................................................................... 3-18&Xn - Select Synchronous Clock Source............................................................ 3-19&Yn - Designate a Default Reset Profile............................................................. 3-19&Zn=x - Store Telephone Number...................................................................... 3-193.2.3.AT% Commands..................................................................................................... 3-20%En - Enable/Disable Line Quality Monitor and Auto-Retrain or Fallback/FallForward....................................................................................................... 3-20%L - Line Signal Level.................................................................................... 3-20%Q - Line Signal Quality................................................................................. 3-20%T - PTT Testing Utilities................................................................................ 3-213.2.4.AT\ Commands...................................................................................................... 3-23\Kn - Break Control........................................................................................ 3-23\Nn - Operating Mode..................................................................................... 3-243.2.5.AT+ Commands...................................................................................................... 3-25+MS - Select Modulation................................................................................. 3-253.2.6.AT** Command...................................................................................................... 3-27** - Download to Flash Memory......................................................................... 3-273.3.ERROR DETECTION AND DATA COMPRESSION COMMANDS.......................................................... 3-283.3.1.AT% Commands..................................................................................................... 3-28%C - Enable/Disable Data Compression............................................................. 3-283.3.2.AT\ Commands...................................................................................................... 3-28\An - Select Maximum MNP Block Size............................................................... 3-28\Bn - Transmit Break to Remote........................................................................ 3-283.4.MNP 10 COMMANDS................................................................................................................. 3-29)Mn - Enable Cellular Power Level Adjustment..................................................... 3-29*Hn - Link Negotiation Speed........................................................................... 3-29-Kn - MNP Extended Services.......................................................................... 3-29-Qn - Enable Fallback to V.22 bis/V.22............................................................... 3-30@Mn - Initial Cellular Power Level Setting........................................................... 3-30:E - Compromise Equalizer Enable Command...................................................... 3-30

AT Command Reference Manual1048vT a b l e o f C o n t e n t s ( C o n t i n u e d ) 3.5.W-CLASS COMMANDS.............................................................................................................. 3-313.5.1.AT* Commands...................................................................................................... 3-31*B - Display Blacklisted Numbers...................................................................... 3-31*D - Display Delayed Numbers.......................................................................... 3-31*NCnn - Country Select................................................................................... 3-323.6.CALLER ID COMMANDS............................................................................................................ 3-333.6.1.AT#CID Command.................................................................................................. 3-33#CIDn - Caller ID............................................................................................ 3-33Inquiries...................................................................................................... 3-33Formatted Form Reporting............................................................................... 3-33Example of Formatted Form Reporting............................................................... 3-34Unformatted Form Reporting............................................................................ 3-34Example of Unformatted Form Reporting............................................................ 3-343.7.AT COMMAND RESULT CODES.................................................................................................. 3-350- OK.......................................................................................................... 3-351- CONNECT................................................................................................ 3-352- RING....................................................................................................... 3-353- NO CARRIER............................................................................................ 3-354- ERROR.................................................................................................... 3-355- CONNECT 1200......................................................................................... 3-356- NO DIALTONE........................................................................................... 3-357- BUSY...................................................................................................... 3-368- NO ANSWER............................................................................................. 3-369- CONNECT 0600......................................................................................... 3-3610- CONNECT 2400....................................................................................... 3-3611- CONNECT 4800....................................................................................... 3-3612- CONNECT 9600....................................................................................... 3-3613- CONNECT 7200....................................................................................... 3-3614- CONNECT 12000...................................................................................... 3-3615- CONNECT 14400...................................................................................... 3-3616- CONNECT 19200...................................................................................... 3-3617- CONNECT 38400...................................................................................... 3-3618- CONNECT 57600...................................................................................... 3-3719- CONNECT 115200.................................................................................... 3-3722- CONNECT 75TX/1200RX........................................................................... 3-3723- CONNECT 1200TX/75RX........................................................................... 3-3724- DELAYED............................................................................................... 3-3732- BLACKLISTED......................................................................................... 3-3733- FAX....................................................................................................... 3-3735- DATA..................................................................................................... 3-3740- CARRIER 300.......................................................................................... 3-3744- CARRIER 1200/75.................................................................................... 3-3745- CARRIER 75/1200.................................................................................... 3-3746- CARRIER 1200........................................................................................ 3-3747- CARRIER 2400........................................................................................ 3-3748- CARRIER 4800........................................................................................ 3-3749- CARRIER 7200........................................................................................ 3-3750- CARRIER 9600........................................................................................ 3-38

AT Command Reference Manualvi1048T a b l e o f C o n t e n t s ( C o n t i n u e d ) 51- CARRIER 12000....................................................................................... 3-3852- CARRIER 14400....................................................................................... 3-3853- CARRIER 16800....................................................................................... 3-3854- CARRIER 19200....................................................................................... 3-3855- CARRIER 21600....................................................................................... 3-3856- CARRIER 24000....................................................................................... 3-3857- CARRIER 26400....................................................................................... 3-3858- CARRIER 28800....................................................................................... 3-3859- CONNECT 16800...................................................................................... 3-3861- CONNECT 21600...................................................................................... 3-3862- CONNECT 24000...................................................................................... 3-3863- CONNECT 26400...................................................................................... 3-3864- CONNECT 28800...................................................................................... 3-3866- COMPRESSION: CLASS 5......................................................................... 3-3967- COMPRESSION: V.42 bis.......................................................................... 3-3969- COMPRESSION: NONE............................................................................. 3-3970- PROTOCOL: NONE.................................................................................. 3-3977- PROTOCOL: LAPM................................................................................... 3-3980- PROTOCOL: ALT..................................................................................... 3-3981- PROTOCOL: ALT-CELLULAR..................................................................... 3-39+F4- +FCERROR........................................................................................... 3-394 . S-REGISTERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 - 1 4.1.FACTORY DEFAULTS................................................................................................................ 4-14.2.S-REGISTER DEFINITIONS........................................................................................................ 4-4S0 - Number of Rings to Auto-Answer................................................................. 4-4S1 - Ring Counter........................................................................................... 4-4S2 - Escape Character.................................................................................... 4-4S3 - Carriage Return Character.......................................................................... 4-4S4 - Line Feed Character.................................................................................. 4-4S5 - Backspace Character............................................................................... 4-4S6 - Wait Time for Dial Tone Before Blind Dialing, or After �W� Dial Modifier (W-Class Models)................................................................................................ 4-5S7 - Wait Time For Carrier After Dial, For Silence, or For Dial Tone After �W� DialModifier (US Models)....................................................................................... 4-5S8 - Pause Time For Dial Delay.......................................................................... 4-5S9 - Carrier Detect Response Time..................................................................... 4-5S10 - Lost Carrier To Hang Up Delay................................................................... 4-5S11 - DTMF Tone Duration................................................................................ 4-5S12 - Escape Prompt Delay (EPD)..................................................................... 4-6S13 - Reserved.............................................................................................. 4-6S14 - General Bit Mapped Options Status............................................................ 4-6S15 - Reserved.............................................................................................. 4-6S16 - General Bit Mapped Test Options Status..................................................... 4-7S17 - Reserved.............................................................................................. 4-7S18 - Test Timer............................................................................................. 4-7S19 - AutoSync Bit Mapped Options................................................................... 4-8S20 - AutoSync HDLC Address or BSC Sync Character.......................................... 4-8S21 - V.24/General Bit Mapped Options Status.................................................... 4-9

AT Command Reference Manual1048viiT a b l e o f C o n t e n t s ( C o n t i n u e d ) S22 - Speaker/Results Bit Mapped Options Status............................................... 4-10S23 - General Bit Mapped Options Status........................................................... 4-11S24 - Sleep Inactivity Timer............................................................................. 4-11S25 - Delay To DTR........................................................................................ 4-11S26 - RTS to CTS Delay.................................................................................. 4-11S27 - Bit Mapped Options Status...................................................................... 4-12S28 - Bit Mapped Options Status...................................................................... 4-13S29 - Flash Dial Modifier Time........................................................................... 4-13S30 - Disconnect Inactivity Timer..................................................................... 4-13S31 - Bit Mapped Options Status...................................................................... 4-14S32 - XON Character...................................................................................... 4-14S33 - XOFF Character.................................................................................... 4-14S34-S35 - Reserved....................................................................................... 4-14S36 - LAPM Failure Control.............................................................................. 4-14S37 - Desired Line Connection Speed................................................................ 4-15S38 - Delay Before Forced Hang Up................................................................... 4-16S39 - Flow Control Bit Mapped Options Status..................................................... 4-16S40 - General Bit Mapped Options Status........................................................... 4-17S41 - General Bit Mapped Options Status........................................................... 4-18S46 - Data Compression Control....................................................................... 4-18S48 - V.42 Negotiation Action.......................................................................... 4-18S82 - Break Handling Options.......................................................................... 4-19S86 - Call Failure Reason Code......................................................................... 4-19S91 - PSTN Transmit Attenuation Level.............................................................. 4-19S92 - Fax Transmit Attenuation Level................................................................ 4-19S95 - Extended Result Codes.......................................................................... 4-20S201 - Cellular Transmit Level.......................................................................... 4-205 . V.25 BIS COMMAND SET. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 - 1 6 . FAX CLASS 1 COMMANDS..................................................................................... 6 - 1 6.1.FAX I/O PROCESSING............................................................................................................... 6-16.1.1.DTE-to-Modem Transmit Data Stream.......................................................................... 6-16.1.2.Modem-to-DTE Receive Data Stream........................................................................... 6-16.1.3.Fax Mode Selection................................................................................................. 6-16.1.4.Fax Origination....................................................................................................... 6-16.1.5.Fax Answering........................................................................................................ 6-26.1.6.Fax Control Transmission.......................................................................................... 6-26.1.7.Fax Control Reception.............................................................................................. 6-26.1.8.Fax Data Transmission............................................................................................. 6-36.1.9.Fax Data Reception................................................................................................. 6-3

AT Command Reference Manualviii1048T a b l e o f C o n t e n t s ( C o n t i n u e d ) 6.2.COMMANDS............................................................................................................................. 6-4+FCLASS=n - Select Service Class.................................................................... 6-4+F<command>? - Report Active Configuration...................................................... 6-4+F<command>=? - Report Operating Capabilities.................................................. 6-4+FAE=n - Data/Fax Auto Answer........................................................................ 6-4+FTS=n - Stop Transmission and Wait................................................................. 6-4+FRS=n - Receive Silence................................................................................ 6-4+FTM=n - Transmit Data................................................................................... 6-5+FRM=n - Receive Data................................................................................... 6-5+FTH=n - Transmit Data with HDLC Framing.......................................................... 6-6+FRH=n - Receive Data with HDLC Framing.......................................................... 6-66.3.EXAMPLES.............................................................................................................................. 6-67 . FAX CLASS 2 COMMANDS..................................................................................... 7 - 1 7.1.COMMAND SYNTAX AND GUIDELINES......................................................................................... 7-17.1.1.DTE Commands...................................................................................................... 7-1DTE Command Lines....................................................................................... 7-1Facsimile Command Syntax.............................................................................. 7-17.1.2.Serial Port Speed and Flow Control.............................................................................. 7-3Data Stream Termination.................................................................................. 7-3DTE to DCE Streams....................................................................................... 7-3DCE to DTE Streams....................................................................................... 7-37.1.3.Auto Answer........................................................................................................... 7-37.1.4.Identification of T.30 Options..................................................................................... 7-37.1.5.Session Status Reporting......................................................................................... 7-47.1.6.Procedure Interrupt Negotiation................................................................................. 7-47.2.SERVICE CLASS 2 IDENTIFICATION AND SELECTION.................................................................... 7-47.2.1.+FMFR?, Request Manufacturer Identification............................................................... 7-47.2.2.+FMDL?, Identify Product Model................................................................................. 7-47.2.3.+FREV?, Identify Product Revision............................................................................. 7-47.3.SERVICE CLASS 2 ACTION COMMANDS....................................................................................... 7-47.3.1.ATD, Originate a Call................................................................................................ 7-57.3.2.ATA, Answer a Call.................................................................................................. 7-5Manual Call Answer......................................................................................... 7-5Automatic Answer.......................................................................................... 7-5Connection as a Data Modem............................................................................ 7-57.3.3.+FDT, Data Transmission.......................................................................................... 7-6Initiate Page Transmission............................................................................... 7-6Continue a Page............................................................................................. 7-6Phase C Data Framing..................................................................................... 7-6Phase C Data Format...................................................................................... 7-6<CAN>, Escape from Transmission.................................................................... 7-67.3.4.+FET, Transmit Page Punctuation............................................................................... 7-8End a Page................................................................................................... 7-8

AT Command Reference Manual1048ixT a b l e o f C o n t e n t s ( C o n t i n u e d ) 7.3.5.+FDR, Begin or Continue Phase C Receive Data............................................................ 7-9Initiate Document Reception............................................................................. 7-9Continue Document Reception......................................................................... 7-10Phase C Data Framing.................................................................................... 7-10Phase C Data Format..................................................................................... 7-10<CAN>, Escape from Reception....................................................................... 7-107.3.6.+FK, Session Termination........................................................................................ 7-107.3.7+FCIG, Set Polling ID.............................................................................................. 7-117.3.8+FLPL, Indicate a Document for Polling....................................................................... 7-117.3.9+FSPL, Enable Polling............................................................................................. 7-117.4.SERVICE CLASS 2 DCE RESPONSES......................................................................................... 7-137.4.1.+FCON, Facsimile Connection Response.................................................................... 7-137.4.2.+FDCS:, Report Current Session Capabilities............................................................... 7-137.4.3.+FDIS:, Report Remote Station Capabilities................................................................. 7-137.4.4.+FCFR, Indicate Confirmation to Receive.................................................................... 7-137.4.5.+FTSI:, Report the Transmit Station ID........................................................................ 7-137.4.6.+FCSI:, Report the Called Station ID........................................................................... 7-137.4.7.+FPTS:, Receive Page Transfer Status....................................................................... 7-147.4.8.+FET:, Post Page Message Response........................................................................ 7-147.4.9.+FPTS:, Transmit Page Transfer Status...................................................................... 7-147.4.10.+FHNG:, Call Termination with Status......................................................................... 7-147.4.11.+FCIG:, Report the Polled Station ID.......................................................................... 7-157.4.12.+FDTC:, Report the Polled Station Capabilities............................................................. 7-157.4.13.+FPOLL, Indicate Polling Request............................................................................. 7-157.5.SERVICE CLASS 2 PARAMETERS.............................................................................................. 7-167.5.1.+FDCC, DCE Capabilities Parameters......................................................................... 7-167.5.2.+FDIS, Current Sessions Capabilities Parameters......................................................... 7-167.5.3.+FDCS, Current Session Results Parameters............................................................... 7-177.5.4.+FLID=, Local ID String............................................................................................ 7-187.5.5.+FCR, Capability to Receive..................................................................................... 7-187.5.6.+FPTS=, Page Transfer Status.................................................................................. 7-187.5.7.+FCQ, Copy Quality Checking................................................................................... 7-187.5.8.+FPHCTO, DTE Phase C Response Time-out............................................................... 7-187.5.9.+FAXERR, T.30 Session Error Report......................................................................... 7-197.5.10.+FBOR, Data Bit Order............................................................................................ 7-197.5.11.+FAA, Answer Parameter......................................................................................... 7-197.5.12.+FBUF?, Buffer Size............................................................................................... 7-207.6.EXAMPLE SESSIONS............................................................................................................... 7-208 . V O I C E / A U D I O C O M M A N D S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 - 1 8.1.VOICE/AUDIO SUBMODES......................................................................................................... 8-18.1.1.Online Voice Command Mode..................................................................................... 8-18.1.2.Voice Receive Mode................................................................................................ 8-18.1.3.Voice Transmit Mode................................................................................................ 8-2

AT Command Reference Manualx1048T a b l e o f C o n t e n t s ( C o n t i n u e d ) 8.2.VOICE/AUDIO CAPABILITIES..................................................................................................... 8-28.2.1.Call Establishment - Originate.................................................................................... 8-2Directed Originate (Dial as a specific modem type)................................................ 8-2Adaptive Originate (Dial with Voice/Data/Fax Discrimination)................................... 8-28.2.2.Call Establishment - Answer...................................................................................... 8-3Directed Answer (Answer as a specific modem type)............................................. 8-3Adaptive Answer (Answer with Voice/Data/Fax Discrimination)................................ 8-38.2.3.Voice/Audio Data Transfer........................................................................................ 8-48.2.4.Tone and Status Monitoring � Shielded <DLE> Statuses................................................ 8-48.2.5.Shielded <DLE> Commands from the DTE..................................................................... 8-68.2.6.Voice Record.......................................................................................................... 8-88.2.7.Voice Playback....................................................................................................... 8-8Volume Adjustment During Record..................................................................... 8-8Volume Adjustment During Playback.................................................................. 8-88.2.8.Voice Call Termination.............................................................................................. 8-9Local Disconnect........................................................................................... 8-9Remote Disconnect Detection........................................................................... 8-98.2.9.Mode Switching....................................................................................................... 8-9Voice to Fax.................................................................................................. 8-9Unsuccessful Fax Connection Attempt to Voice................................................... 8-9Voice to Data................................................................................................. 8-9Unsuccessful Data Connection Attempt to Voice.................................................. 8-98.2.10.Caller ID................................................................................................................ 8-98.3.AT VOICE COMMAND SUMMARY................................................................................................ 8-108.3.1.Global AT Command Set Extensions.......................................................................... 8-10ATA - Answering in Voice/Audio........................................................................ 8-11ATD - Dial Command in Voice/Audio................................................................... 8-11ATH - Hang Up in Voice/Audio.......................................................................... 8-11ATZ - Reset from Voice Mode........................................................................... 8-12#BDR - Select Baud Rate (Turn off Autobaud)...................................................... 8-12#CID - Enable Caller ID Detection and Select Reporting Format............................... 8-12#CLS - Select Data, Fax, or Voice/Audio............................................................ 8-13#MDL? - Identify Model................................................................................... 8-13#MFR? - Identify Manufacturer......................................................................... 8-13#REV? - Identify Revision Level....................................................................... 8-138.3.2.AT#V Commands Enabled Only in Voice Mode (#CLS=8)................................................ 8-14#TL- Audio Output Transmit Level..................................................................... 8-14#VBQ? - Query Buffer Size.............................................................................. 8-14#VBS - Bits Per Sample.................................................................................. 8-14#VBT - Beep Tone Timer.................................................................................. 8-15#VCI? - Identify Compression Method................................................................ 8-15#VLS - Voice Line Select................................................................................. 8-16#VRA - Ringback Goes Away Timer (Originate).................................................... 8-17#VRN - Ringback Never Came Timer (Originate)................................................... 8-18#VRX - Voice Receive.................................................................................... 8-18#VSD - Enable Silence Deletion (Voice Receive) [ADPCM]..................................... 8-18#VSK - Buffer Skid Setting.............................................................................. 8-19#VSP - Silence Detection Period (Voice Receive) [ADPCM].................................... 8-19#VSR - Sampling Rate Selection....................................................................... 8-20

AT Command Reference Manual1048xiT a b l e o f C o n t e n t s ( C o n t i n u e d ) #VSS - Silence Detection Tuner (Voice Receive) [ADPCM]..................................... 8-20#VTD - DTMF Tone Reporting........................................................................... 8-21#VTM - Enable Timing Mark Placement............................................................... 8-21#VTS - Generate Tone Signals (Online Voice Command)........................................ 8-22#VTX - Voice Transmit.................................................................................... 8-22#VGT - Set Playback Volume in the Command State............................................. 8-23<DLE><u> and <DLE><d> - Set Playback Volume in the Data State......................... 8-238.4.S-REGISTERS......................................................................................................................... 8-24S30 - Disconnect Inactivity Timer..................................................................... 8-248.5.RESULT CODES FOR VOICE OPERATION.................................................................................... 8-248.6.EXAMPLES OF VOICE OPERATION............................................................................................ 8-24A . AT COMMAND SET SUMMARY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A - 1 A.1.BASIC AT COMMANDS............................................................................................................... A-1A.2.ECC COMMANDS...................................................................................................................... A-4A.3.MNP 10 COMMANDS.................................................................................................................. A-4A.4.W-CLASS COMMANDS............................................................................................................... A-5A.5.CALLER ID COMMANDS............................................................................................................. A-5A.6.V.25 BIS COMMANDS................................................................................................................ A-5A.7.FAX CLASS 1........................................................................................................................... A-5A.8.FAX CLASS 2........................................................................................................................... A-6A.9.VOICE COMMANDS................................................................................................................... A-7A.10.CELLULAR COMMANDS............................................................................................................. A-7B . COMMON CONFIGURATION SETUP STRINGS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B - 1

AT Command Reference Manualxii1048L i s t o f T a b l e s Table 3-1.Result Codes...................................................................................................... 3-11Table 4-1.S-Register Summary............................................................................................. 3-2Table 4-1.S-Register Summary (Cont’d).................................................................................. 3-3Table 6-1.Fax Class 1 Commands......................................................................................... 3-1Table 6-2.Fax Class 1 Calling Sequence (One Page)................................................................. 3-7Table 6-3.Fax Class 1 Answering Sequence (One Page)............................................................ 3-8Table 7-1.Fax Class 2 Commands......................................................................................... 3-2Table 7-2.T.30 Session Subparameter Codes.......................................................................... 3-7Table 7-3.T.30 Post Page Message Codes.............................................................................. 3-8Table 7-4.T.30 Post Page Response Messages....................................................................... 3-8Table 7-5.Hang Up Status Codes......................................................................................... 3-12Table 7-6.Send Two Pages, 1-D, No Errors............................................................................. 3-21Table 7-7.Receive Two Pages, 1-D Data, No Errors.................................................................. 3-22Table 8-1a.7.2 kHz Sample Rate DTE Speeds........................................................................... 3-4Table 8-1b.11.025 kHz Sample Rate DTE Speed........................................................................ 3-4Table 8-2.Shielded Codes Sent to the DTE.............................................................................. 3-5Table 8-3.Shielded DTE Codes............................................................................................. 3-7Table 8-4.AT Voice Commands............................................................................................ 3-10Table 8-5.Device Types Supported by #VLS........................................................................... 3-17Table 8-6.#VTD Tone Detection/Reporting Bit Settings............................................................. 3-21Table 8-7.Record a Greeting Message.................................................................................. 3-25Table 8-8.Playback a Greeting Message............................................................................... 3-27Table 8-9.Answer Call/Play Greeting/Record Message............................................................. 3-28Table 8-10.Answer Call/Record Message/Receive Fax............................................................... 3-30Table 8-11.Answer Call, Determine It’s a Fax............................................................................ 3-32Table 8-12.Adaptive Fax/Data/Voice...................................................................................... 3-33Table 8-13.Originate a Call, Send Answerer a Message.............................................................. 3-34L i s t o f F i g u r e s Figure 7-1.T.30 Session Parameter Relationships.................................................................... 7-16

AT Command Reference Manual10481-11 . INTRODUCTION1 . 1 . OVERVIEWThis manual describes the AT commands for the following Rockwell modem families:RC288ACi and RC288ACL Modem FamiliesThe descriptions apply to all these modems with any differences between modem product families noted.1 . 1 . 1 . Command SyntaxThe fundamental DTE interface command syntax is described in Section 2.1 . 1 . 2 . Command DescriptionsThese commands are grouped into the following categories:AT commandsSection 3S-RegistersSection 4V.25 commandsSection 5Fax Class 1 commandsSection 6Fax Class 2 commandsSection 7Voice/Audio commandsSection 8The AT commands are implemented in microcontroller (MCU) firmware for specific modem models. The support for a commandcategory is identified by modem model in the modem designer’s guide. Additional configuration and implementation informationis available in release notes and/or readme files that accompany MCU firmware release.1 . 1 . 3 . Call Progress and Blacklisting ParametersThe modem MCU firmware may be provided either in reconfigurable form or preconfigured form. Consult the specific firmwarerelease notes for exact configuration information.Reconfigurable Form. The modem MCU firmware can be configured for operation in specific countries by the PC-compatible ConfigurACE II program. The call progress and blacklisting parameters described the ConfigurACE II User’sManual can be altered and loaded for a number of countries by this program.Preconfigured Form. Specific MCU firmware configurations may be released that can be directly installed without requiringthe use of ConfigurACE II.1 . 1 . 4 . ConfigurACE IIThe ConfigurACE II User’s Manual describes the use of ConfigurACE II and the country modifiable parameters. Consult anyreadme files accompanying the ConfigurACE˚II program for additional or later information.1 . 2 . REFERENCE DOCUMENTATIONOrder No.DescriptionMD127RC288ACi and RC288ACL Modem Data Sheet1027RC288ACi and RC288ACL Modem Designer’s Guide893ConfigurACE II User’s Manual

AT Command Reference Manual1-21048This page is intentionally blank.

AT Command Reference Manual10482-12 . COMMAND SYNTAX2 . 1 . DTE/DCE INTERCHANGE CIRCUITSCommunication between the DTE and modem is half duplex (i.e., only one entity ’talks’ at a time).2 . 2 . COMMAND SYNTAX AND GUIDELINES2 . 2 . 1 . DTE CommandsThe ISO 646 character set (CCITT T.50 International Alphabet 5, American Standard Code for Information Interchange) isused for the issuance of commands and responses. Only the low-order 7 bits of each character are used for commands orparameters; the high-order bit is ignored. Upper case characters are equivalent to lower case characters.2 . 2 . 2 . DTE Command LinesA command line is a string of characters sent from a DTE to the DCE while the DCE is in a command state. Command lineshave a prefix, a body, and a terminator. The prefix consists of the ASCII characters �AT� (065, 084) or �at� (097, 116). Thebody is a string of commands restricted to printable ASCII characters (032 - 126). Space characters (ASCII 032) and controlcharacters other than carriage return <CR> (default value = ASCII 013 = 0Dh, see register S3), backspace <BS> (default value= ASCII 008 = 08h, see register S5), and cancel <cntrl-x> (ASCII 024 = 18h) in the command string are ignored. The defaultterminator is the <CR> character. Characters that precede the AT prefix are ignored.2 . 3 . AT COMMAND GUIDELINESModem operation is controlled by generic AT commands. These AT commands may be basic AT (i.e., commands preceded byAT, AT&, AT%, AT*, AT\, AT), AT-, or AT#), S-Register (e.g., S6=n), Fax class 1 (e.g., +FTM), Fax class 2 (e.g., +FDCS:), orvoice (e.g., #VBS) commands. The command syntax and operation guidelines governing each of these command categoriesare described in subsequent sections.2 . 3 . 1 . Basic Command SyntaxCharacters within the command line are parsed as commands with associated parameter values. The basic commands consistof single ASCII characters, or single characters preceded by a prefix character, followed by a decimal parameter (e.g., �&D1").Missing decimal parameters are evaluated as 0.2 . 3 . 2 . Extended Command SyntaxThe facsimile commands use extended syntax. They are preceded by the �+F� characters, and they are terminated by thesemicolon �:� character (ASCII 059) or by the <CR> that terminates the command line.

AT Command Reference Manual2-21048This page is intentionally blank.

AT Command Reference Manual10483-13 . AT COMMAND SET3 . 1 . AT COMMAND GUIDELINESThe basic AT commands used to control modem operation are defined in this section. These commands are summarized inAppendix A. All these commands may not be available in a specific product depending upon supported data rates and modes.The default values are typical of a fully configured modem supporting all data rates and options. The actual default value isdependent upon modem firmware as defined by the firmware release notes.3 . 1 . 1 . AT Commands, DTE AdaptionUnder AT operation, the serial interfaced modem performs an autobaud/autoparity/autolength function on each AT headerentered. The autolength/autoparity facility can detect 7- or 8-bit characters of even, odd, or no parity with one stop bit. This isnot necessary for the parallel interfaced modem since it has direct access to the UART registers.3 . 1 . 2 . AT Command FormatA command line is a string of characters sent from a DTE to the modem (DCE) while the modem is in a command state. Acommand line has a prefix, a body, and a terminator. Each command line (with the exception of the A/ command) must beginwith the character sequence AT and must be terminated by a carriage return. Commands entered in upper case or lower caseare accepted, but both the A and T must be of the same case, i.e., "AT" = ASCII 065, 084 or �at� = ASCII 097, 116. The body isa string of commands restricted to printable ASCII characters (032 - 126). Space characters (ASCII 032) and controlcharacters other than CR (ASCII 013) and BS (ASCII 010) in the command string are ignored. The default terminator is theASCII <CR> character. Characters that precede the AT prefix are ignored. The command line interpretation begins uponreceipt of the carriage return character.Characters within the command line are parsed as commands with associated parameter values. The basic commands consistof single ASCII characters, or single characters preceded by a prefix character (e.g., �&"), followed by a decimal parameter.Missing decimal parameters are evaluated as 0.The modem supports the editing of command lines by recognizing a backspace character. When modem echo is enabled, themodem responds to receipt of a backspace or delete by echoing a backspace character, a space character, and anotherbackspace. The hex value to be used for the backspace character is programmable through register S5. Values equal to 0 orgreater than 127, or the value which corresponds to the carriage return character, cannot be used for the backspacecharacter. This editing is not applicable to the AT header of a command. A command line may be aborted at any time byentering < cntrl-x > (18h).The AT sequence may be followed by any number of commands in sequence, except for commands such as Z, D, or A.Commands following commands Z, D, or A on the same command line will be ignored. The maximum number of characters onany command line is 39 (including "A" and "T"). If a syntax error is found anywhere in a command line command, the remainderof the line will be ignored and the ERROR result code will be returned.Most commands entered with parameters out of range will not be accepted and the ERROR response will be returned to theDTE.Commands will only be accepted by the modem once the previous command has been fully executed, which is normallyindicated by the return of an appropriate result code. Execution of commands D and A, either as a result of a direct commandor a re-execute command, will be aborted if another character is entered before completion of the handshake.

AT Command Reference Manual3-210483 . 1 . 3 . Escape Code SequenceWhen the modem has established a connection and has entered on-line data mode, it is possible to break into the datatransmission in order to issue further commands to the modem in an on-line command mode. This is achieved by the DTEsending to the modem a sequence of three ASCII characters specified by register S2. The default character is ’+’. The timingof the three characters must comply with specific time constraints. There is a guard time before the first character (the pre-sequence time), a guard time following the third character (the post-sequence time), and a guard time-out between the firstand second characters and between the second and third characters (the inter-character time). These times are controlled bythe value recorded in register S12.

AT Command Reference Manual10483-33 . 2 . AT COMMAND SETThe modem will respond to the commands detailed below. Parameters applicable to each command are listed with thecommand description. The defaults shown for each configuration command are those used in the Rockwell factory profile˚0.3 . 2 . 1 . AT CommandsA/ - Re-execute CommandThe modem behaves as though the last command line had been re-sent by the DTE. "A/" will repeat all the commands in thecommand buffer.The principal application of this command is to place another call (using the Dial command) that failed to connect due to a busyline, no answer, or a wrong number. This command must appear alone on a command line. This command should not beterminated by a carriage return.AT= x - Write to Selected S-RegisterThis command writes the value x to the currently selected S-Register. An S-Register can be selected by using the ATSncommand. All of the S-Registers will return the OK response if x is a number. Some registers may not be written due to countryspecific PTT limitations.Result CodesOKFor all arguments.AT? - Read Selected S-RegisterThis command reads and displays the selected S-Register. An S-Register can be selected by using the ATSn command.Result Codes:OKFor all arguments.A - AnswerThe modem will go off-hook and attempt to answer an incoming call if correct conditions are met. Upon successful completionof answer handshake, the modem will go on-line in answer mode. This command may be affected by the state of Line CurrentSense, if enabled. (Most countries do not require Line Current Sense.) Operation is also dependent upon +FCLASS commandand country-specific requirements.If +FCLASS=0 is selected, the modem will enter the connect state after exchanging carrier with the remote modem. If nocarrier is detected within a period specified in register S7, the modem hangs up. Any character entered during the connectsequence will abort the connection attempt.If +FCLASS=1 or 2 is selected, the modem will go off-hook in V.21 answer mode. It will generate the V.21 2100 Hz answer tonefor 3 – 0.5 seconds and, following a delay of 70 ms, will proceed as if the +FTH=3 command were issued. At any stage up to(but excluding) the +FTH=3 command state, any character will abort the communication. (See the description of the +FTHcommand for details.)Bn - CCITT or BellWhen the modem is configured to allow either option, the modem will select Bell or CCITT modulation for a line speedconnection of 300 or 1200 bps according to the parameter supplied. Any other line speed will use a CCITT modulationstandard. The parameter value, if valid, is written to S27 bit 6. (Also, see ATFn command.)B0Selects CCITT operation at 300 or 1200 bps during Call Establishment and a subsequentconnection. (Default for W-class models.)B1Selects BELL operation at 300 or 1200 bps during Call Establishment and a subsequentconnection. (Default for US models.)Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual3-41048Cn - Carrier ControlThis command is included for compatibility only, and has no effect other than returning a result code. The only valid parameteris 1.Result Codes:OKn = 1.ERROROtherwise.Dn - DialThis command directs the modem to go on-line, dial according to the string entered and attempt to establish a connection. Ifno dial string is supplied, the modem will go on-line and attempt the handshake in originate mode. In W-class models, theaction of going off-hook is affected by the status of the Line Current Sense input, if line current sensing is enabled, and by theblacklist and delayed list. NOTE: If the ATD command is issued before the S1 register has cleared, the modem will respondwith the NO CARRIER result code.If +FCLASS=0 is selected, the modem will behave as a data modem and will attempt to connect to another data modem. Themodem will have up to the period of time specified by register S6 or S7 to wait for carrier and complete the handshake. If thistime expires before the modem can complete the handshake, the modem will go on-hook with the NO CARRIER response. Thiscommand will be aborted in progress upon receipt of any DTE character before completion of the handshake.If +FCLASS=1 or 2 is selected, the modem will behave as a facsimile modem and attempt to connect to a facsimile machine (ormodem) by entering the HDLC V.21 channel 2 receive state (as if +FRH=3 had been issued). This command will be abortedupon receipt of any DTE character if the modem has not finished dialing. In this case, the modem will go on-hook and return tocommand mode after displaying the NO CARRIER message. If the modem has finished dialing, it proceeds as if the +FRH=3command has been issued. (Refer to the +FRH command to determine how the modem behaves following this stage.)Dial Modifiers. The valid dial string parameters are described below. Punctuation characters may be used for clarity, withparentheses, hyphen, and spaces being ignored.0-9DTMF digits 0 to 9.*The ’star’ digit (tone dialing only).#The ’gate’ digit (tone dialing only).A-DDTMF digits A, B, C, and D. Some countries may prohibit sending of these digits during dialing.JPerform MNP 10 link negotiation at 1200 bps (for this call only). (See *H.)KEnable power level adjustment during MNP 10 link negotiation (for this call only). (See )Mn.)LRe-dial last number: the modem will re-dial the last valid telephone number. The L must be immediatelyafter the D with all the following characters ignored).PSelect pulse dialing: pulse dial the numbers that follow until a "T" is encountered. Affects current andsubsequent dialing. Some countries prevent changing dialing modes after the first digit is dialed.TSelect tone dialing: tone dial the numbers that follow until a "P" is encountered. Affects current andsubsequent dialing. Some countries prevent changing dialing modes after the first digit is dialed.RThis command will be accepted, but not acted on.S=nDial the number stored in the directory (n = 0 to 3). (See &Z.)!Flash: the modem will go on-hook for a time defined by the value of S29. Country requirements maylimit the time imposed.WWait for dial tone: the modem will wait for dial tone before dialing the digits following "W". If dial tone isnot detected within the time specified by S7 (US) or S6 (W-class), the modem will abort the rest of thesequence, return on-hook, and generate an error message.

AT Command Reference Manual10483-5@Wait for silence: the modem will wait for at least 5 seconds of silence in the call progress frequencyband before continuing with the next dial string parameter. If the modem does not detect these 5seconds of silence before the expiration of the call abort timer (S7), the modem will terminate the callattempt with a NO ANSWER message. If busy detection is enabled, the modem may terminate the callwith the BUSY result code. If answer tone arrives during execution of this parameter, the modemhandshakes.&Wait for credit card dialing tone before continuing with the dial string. If bong is not detected within thetime specified by S7 (US models) or S6 (W-class models), the modem will abort the rest of thesequence, return on-hook, and generate an error message.,Dial pause: the modem will pause for a time specified by S8 before dialing the digits following ",".;Return to command state. Added to the end of a dial string, this causes the modem to return to thecommand state after it processes the portion of the dial string preceding the ";". This allows the userto issue additional AT commands while remaining off-hook. The additional AT commands may beplaced in the original command line following the ";" and/or may be entered on subsequent commandlines. The modem will enter call progress only after an additional dial command is issued without the";" terminator. Use "H" to abort the dial in progress, and go back on-hook.^Toggles calling tone enable/disable: applicable to current dial attempt only.( )Ignored: may be used to format the dial string.-Ignored: may be used to format the dial string.<space>Ignored: may be used to format the dial string.<i>Invalid character: will be ignored.>If enabled by country specific parameter, the modem will generate a grounding pulse on the EARTHrelay output.En - Command EchoThe modem enables or disables the echo of characters to the DTE according to the parameter supplied. The parameter value,if valid, is written to S14 bit 1.E0Disables command echo.E1Enables command echo. (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual3-61048Hn - Disconnect (Hang-Up)This command initiates a hang up sequence.This command may not be available for some countries due to PTT restrictions.H0The modem will release the line if the modem is currently on-line, and will terminate any test (AT&T)that is in progress. Country specific, modulation specific, and error correction protocol specific(S38) processing is handled outside of the H0 command.H1If on-hook, the modem will go off-hook and enter command mode. For US models, the modem willremain off-hook. For W-class models, the modem will return on-hook after a period of timedetermined by S7.Result Codes:OKn = 0 or 1.ERROROtherwise.In - IdentificationThe modem reports to the DTE the requested result according to the command parameter.I0Reports product code (e.g., "28800").I1Reports a precomputed checksum (see firmware release notes).I2Reports "OK".I3Reports firmware revision (VX.XXX)-model code (A = 64K US, C = 128K US, D = 128K W-Class),interface type (S = serial; P = parallel), and MCU model (39 = L39) (e.g.,"V1.297-CS39").I4Reports OEM defined identifier string (e.g., "RC288ACi") in either Hayes-compatible binary format(default) or ASCII format (selectable by ConfigureACE).I5Reports Country Code parameter (e.g., "022").I6Reports modem data pump model and internal code revision (e.g, RC288DPi Rev CE).I7Reports the DAA code resulting from MCU interrogation of the DAA for auto DAA recognition (e.g.,000 for US or Canada, 016 for Japan, 033 for Belgium, 034 for Finland, 035 for France, 037 for Italy,038 for Netherlands, 039 for Sweden, 040 for Switzerland, and 041 for UK).Result Codes:OKn = 0 to 7.ERROROtherwise.Ln - Speaker VolumeThe modem sets the speaker volume control according to the parameter supplied. The parameter value, if valid, is written toS22 bits 0 and 1.L0Low volume.L1Low volume. (Default.)L2Medium volume.L3High volume.Result Codes:OKn = 0 to 3.ERROROtherwise.

AT Command Reference Manual10483-7Mn - Speaker ControlThis command selects when the speaker will be on or off. The parameter value, if valid, is written to S22 bits 2 and 3.M0Speaker is always off.M1Speaker is on during call establishment, but off when receiving carrier. (Default.)M2Speaker is always on.M3Speaker is off when receiving carrier and during dialing, but on during answering.Result Codes:OKn = 0 to 3.ERROROtherwise.Nn - Automode EnableThis command enables or disables automode detection. The parameter value, if valid, is written to S31 bit 1.N0Automode detection is disabled (equivalent to setting the +MS <automode> subparameter to 0). Asubsequent handshake will be conducted according to the contents of S37 or, if S37 is zero,according to the most recently sensed DTE speed.N1Automode detection is enabled (equivalent to setting the +MS <automode> subparameter to 1). Asubsequent handshake will be conducted according to the contents of S37 or, if S37 is zero,starting at 28800 bps V.34. (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.Notes:1.The Nn and S37=x commands override the +MS command settings. When the N0 or N1 command is issued, the +MSsubparameters are updated to reflect the Nn and S37 values (see +MS command and S37 register). For example:N1S37=10 updates the +MS command subparameters to reflect +MS=10,1,300,12000N0S37=10 updates the +MS command subparameters to reflect +MS=10,0,12000,120002.Use of the +MS command is recommended instead of the Nn and S37=x commands. Nn and S37=x commands aresupported for compatibility with existing communication software.On - Return to On-Line Data ModeThis command determines how the modem will enter the on-line data mode. If the modem is in the on-line command mode, theenters the on-line data mode with or without a retrain. If the modem is in the off-line command mode (no connection), ERROR isreported.O0Enters on-line data mode without a retrain. Handling is determined by the Call Establishment task.Generally, if a connection exists, this command connects the DTE back to the remote modem afteran escape (+++).O1Enters on-line data mode with a retrain before returning to on-line data mode.Result Codes:OKn = 0 or 1 and a connection exists.ERROROtherwise or if not connected.

AT Command Reference Manual3-81048P - Set Pulse Dial DefaultThis command forces pulse dialing until the next T dial modifier or T command is received. Sets S14 bit 5.As soon as a dial command is executed which explicitly specifies the dialing mode for that particular call (e.g., ATDT...), thiscommand is overridden so that all future dialing will be tone dialed. (See T command.)This command may not be permitted in some countries.Result Code:OKQn - Quiet Results Codes ControlThe command enables or disables the sending of result codes to the DTE according to the parameter supplied. The parametervalue, if valid, is written to S14 bit 2.Q0Enables result codes to the DTE. (Default.)Q1Disables result codes to the DTE.Result Codes:OKn = 0 or 1.ERROROtherwise.Sn - Read/Write S-RegisterThe modem selects an S-Register, performs an S-Register read or write function, or reports the value of an S-Register.nEstablishes S-Register n as the last register accessed.n=vSets S-Register n to the value v.n?Reports the value of S-Register n.The parameter n can be omitted, in which case the last S-Register accessed will be assumed. The S can be omitted for AT=and AT?, in which case the last S-Register accessed will be assumed.For example:ATS7 establishes S7 as the last accessed register.AT=40 sets the contents of the last register accessed to 40.ATS=20 sets the contents of the last register accessed to 20.If the number "n" is beyond the range of the S-Registers available, the modem will return the ERROR message. The value "v" is"MOD"ed with 256. If the result is outside the range permitted for a given S-Register the values will still be stored, butfunctionally the lower and higher limits will be observed. Input and output are always in decimal format. Note that some S-Registers are read-only.In some cases, writing to the S-Register will appear to be accepted but the value will not actually be written.Due to country restrictions, some commands will be accepted, but the value may be limited and replaced by a maximum orminimum value.Minimum, maximum, and default values for S-Registers may be altered with ConfigurACE.

AT Command Reference Manual10483-9T - Set Tone Dial DefaultThis command forces DTMF dialing until the next P dial modifier or P command is received. The modem will set an S-Registerbit to indicate that all subsequent dialing should be conducted in tone mode. Note that the DP command will override thiscommand. Clears S14 bit 5.This command may not be permitted in some countries. (See P.)Result Code:OKVn - Result Code FormThis command selects the sending of short-form or long-form result codes to the DTE. The parameter, if valid, is written to S14bit 3.V0Enables short-form (terse) result codes. Line feed is not issued before a short-form result code.V1Enables long-form (verbose) result codes. (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.Wn - Connect Message ControlThis command controls the format of CONNECT messages. The parameter value, if valid, is written to S31 bits 2 and 3. Notethat the Wn command can be overridden by register S95 bits (see S95 description).W0Upon connection, the modem reports only the DTE speed (e.g., CONNECT 57600). Subsequentresponses are disabled. (Default.)W1Upon connection, the modem reports the line speed, the error correction protocol, and the DTEspeed, respectively. Subsequent responses are disabled.W2Upon connection, the modem reports the DCE speed (e.g., CONNECT 28800). Subsequentresponses are disabled.Result Codes:OKn = 0, 1, or 2.ERROROtherwise.

AT Command Reference Manual3-101048Xn - Extended Result Codes:This command selects which subset of the result messages will be used by the modem to inform the DTE of the results ofcommands.Blind dialing is enabled or disabled by country parameters. If the user wishes to enforce dial tone detection, a "W" can beplaced in the dial string (see D command). Note that the information below is based upon the default implementation of the Xresults table. Table 3-1 indicates the messages which are enabled for each X value.If the modem is in facsimile mode (+FCLASS=1 or 2), the only message sent to indicate a connection is CONNECT without aspeed indication.X0Disables monitoring of busy tones unless forced otherwise by country requirements; send only OK,CONNECT, RING, NO CARRIER, ERROR, and NO ANSWER result codes. Blind dialing isenabled/disabled by country parameters. If busy tone detection is enforced and busy tone isdetected, NO CARRIER will be reported. If dial tone detection is enforced or selected and dial toneis not detected, NO CARRIER will be reported instead of NO DIAL TONE. The value 000b is writtento S22 bits 6, 5, and 4, respectively.X1Disables monitoring of busy tones unless forced otherwise by country requirements; send only OK,CONNECT, RING, NO CARRIER, ERROR, NO ANSWER, and CONNECT XXXX (XXXX = rate). Blinddialing enabled/disabled by country parameters. If busy tone detection is enforced and busy toneis detected, NO CARRIER will be reported instead of BUSY. If dial tone detection is enforced orselected and dial tone is not detected, NO CARRIER will be reported instead of NO DIAL TONE. Thevalue 100b is written to S22 bits 6, 5, and 4, respectively.X2Disables monitoring of busy tones unless forced otherwise by country requirements; send only OK,CONNECT, RING, NO CARRIER, ERROR, NO DIALTONE, NO ANSWER, and CONNECT XXXX. Ifbusy tone detection is enforced and busy tone is detected, NO CARRIER will be reported instead ofBUSY. If dial tone detection is enforced or selected and dial tone is not detected, NO DIAL TONEwill be reported instead of NO CARRIER. The value 101b is written to S22 bits 6, 5, and 4,respectively.X3Enables monitoring of busy tones; send only OK, CONNECT, RING, NO CARRIER, ERROR, NOANSWER, and CONNECT XXXX. Blind dialing is enabled/disabled by country parameters. If dialtone detection is enforced and dial tone is not detected, NO CARRIER will be reported. The value110b is written to S22 bits 6, 5, and 4, respectively.X4Enables monitoring of busy tones; send all messages. The value 111b is written to S22 bits 6, 5,and 4, respectively. (Default.)Result Codes:OKn = 0 to 4.ERROROtherwise.

AT Command Reference Manual10483-11Table 3-1.Result CodesShort FormLong Formn Value in ATXn Command

01234

0OKxxxxx

1CONNECTxxxxx

2RINGxxxxx

3NO CARRIERxxxxx

4ERRORxxxxx

5CONNECT 12001xxxx

6NO DIALTONE33xxx

7BUSY333xx

8NO ANSWERxxxxx

9CONNECT 06001xxxx

10CONNECT 24001xxxx

11CONNECT 48001xxxx

12CONNECT 96001xxxx

13CONNECT 72001xxxx

14CONNECT 120001xxxx

15CONNECT 144001xxxx

16CONNECT 192001xxxx

17CONNECT 384001xxxx

18CONNECT 576001xxxx

19CONNECT 1152001xxxx

22CONNECT 75TX/1200RX1xxxx

23CONNECT 1200TX/75RX1xxxx

24DELAYED4444x

32BLACKLISTED4444x

33FAXxxxxx

35DATAxxxxx

40CARRIER 300xxxxx

44CARRIER 1200/75xxxxx

45CARRIER 75/1200xxxxx

46CARRIER 1200xxxxx

47CARRIER 2400xxxxx

48CARRIER 4800xxxxx

49CARRIER 7200xxxxx

50CARRIER 9600xxxxx

51CARRIER 12000xxxxx

52CARRIER 14400xxxxx

53CARRIER 16800xxxxx

54CARRIER 19200xxxxx

55CARRIER 21600xxxxx

56CARRIER 24000xxxxx

57CARRIER 26400xxxxx

58CARRIER 28800xxxxx

59CONNECT 168001xxxx

61CONNECT 216001xxxx

62CONNECT 240001xxxx

AT Command Reference Manual3-121048Table 3-1.Result Codes (Cont’d)Short FormLong Formn Value in ATXn Command

01234

63CONNECT 264001xxxx

64CONNECT 288001xxxx

66COMPRESSION: CLASS 5xxxxx

67COMPRESSION: V.42 bisxxxxx

69COMPRESSION: NONExxxxx

76PROTOCOL: NONExxxxx

77PROTOCOL: LAPMxxxxx

80PROTOCOL: ALTxxxxx

81PROTOCOL: ALT-CELLULARxxxxx

+F4+FCERRORxxxxx

Note: An ’x’ in a column indicates that the message (either the long form if verbose, or thevalue only for short form) will be generated when that particular value of ’n’ (shown at the top ofthe column) has been selected by the use of ATXn. If the column is blank, then no message willbe generated for that x option. A numeral indicates which less explicit message (verbose orshort form) will be output for that X option. (Also, see Section 3.3).

Yn - Long Space DisconnectThis command enables/disables the generation and response to long space disconnect. The parameter value, if valid, iswritten to S21 bit 7.Y0Disables long space disconnect. (default.)Y1Enables long space disconnect. In non-error correction mode, the modem will send a long space offour seconds prior to going on-hook. In error correction mode, the modem will respond to the receiptof a long space (i.e., a break signal greater than 1.6 seconds) by going on-hook.Result Codes:OKn = 0 or 1.ERROROtherwise.Zn - Soft Reset and Restore ProfileThe modem performs a soft reset and restores (recalls) the configuration profile according to the parameter supplied. If noparameter is specified, zero is assumed.Z0Soft reset and restore stored profile 0.Z1Soft reset and restore stored profile 1.Result Codes:OKn = 0 or 1.ERROROtherwise.3 . 2 . 2 . AT& Commands&Cn - RLSD (DCD) OptionThe modem controls the RLSD output in accordance with the parameter supplied. The parameter value, if valid, is written toS21 bit 5.&C0RLSD remains ON at all times. (Default.)&C1RLSD follows the state of the carrier.Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual10483-13&Dn - DTR OptionThis command interprets the ON to OFF transition of the DTR signal from the DTE in accordance with the parameter supplied.The parameter value, if valid, is written to S21 bits 3 and 4. Also, see S25.&D0 -DTR drop is interpreted according to the current &Qn setting as follows: (Default.)&Q0, &Q5, &Q6DTR is ignored (assumed ON). Allows operation with DTEs which do notprovide DTR.&Q1, &Q4DTR drop causes the modem to hang up. Auto-answer is not affected.&Q2, &Q3DTR drop causes the modem to hang up. Auto-answer is inhibited.&D1DTR drop is interpreted according to the current &Qn setting as follows:&Q0, &Q1, &Q4, &Q5, &Q6DTR drop is interpreted by the modem as if the asynchronousescape sequence had been entered. The modem returns toasynchronous command state without disconnecting.&Q2, &Q3DTR drop causes the modem to hang up. Auto-answer is inhibited.&D2DTR drop is interpreted according to the current &Qn setting as follows:&Q0 through &Q6DTR drop causes the modem to hang up. Auto-answer is inhibited.&D3DTR drop is interpreted according to the current &Qn setting as follows:&Q0, &Q1, &Q4, &Q5, &Q6DTR drop causes the modem to perform a soft reset as if the Zcommand were received. The &Y setting determines which profile isloaded.&Q2, &Q3DTR drop causes the modem to hang up. Auto-answer is inhibited.If &Q5, &Q6, +FCLASS=1 or +FCLASS=2 is in effect, the action taken is the same as for &Q0.&Fn - Restore Factory Configuration (Profile)The modem loads the factory default configuration (profile). The factory defaults are identified for each command and in the S-Register descriptions. A configuration (profile) consists of a subset of S-Registers.&F0Restore factory configuration 0.&F1Restore factory configuration 1.Result Codes:OKERRORIf the modem is connected.&Gn - Select Guard ToneThe modem generates the guard tone selected by this command according to the parameter supplied (DPSK modulationmodes only). The parameter value, if valid, is written to S23 bits 6 and 7.&G0Disables guard tone. (Default for US models.)&G1Disables guard tone.&G2Selects 1800 Hz guard tone. (Default for W-class models.)This command may not be permitted in some countries.Result Codes:OKn = 0 to 2.ERROROtherwise.

AT Command Reference Manual3-141048&Jn - Telephone Jack ControlThis command is only included for compatibility and performs no function except to load the S-Register. The parameter value,if valid, is written S21 bit 1.&J0&J0 command. (Default.)&J1&J1 command.Result Codes:OKn = 0 or 1.ERROROtherwise.&Kn - Flow ControlThis command defines the DTE/DCE (terminal/modem) flow control mechanism. The parameter value, if valid, is written to S39bits 0, 1, and 2.&K0Disables flow control.&K3Enables RTS/CTS flow control. (Default for data modem modes.)&K4Enables XON/XOFF flow control.&K5 Enables transparent XON/XOFF flow control.&K6 Enables both RTS/CTS and XON/XOFF flow control. (Default for fax modem and voice modes.)Result Codes:OKn = 0, 3, 4, 5, or 6.ERROROtherwise.&Ln - Leased Line OperationThis command selects leased or dial-up line operation for compatibility. The OK response is returned for a valid parameter, butno other action is performed. The parameter value, if valid, is written to S27 bit 2.&L0Selects dial-up line operation.&L1Selects leased line operation.Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual10483-15&Mn - Asynchronous/Synchronous Mode SelectionThis command determines the DTR operating mode. The modem treats the &M command as a subset of the &Q command.&M0Selects direct asynchronous operation. Note that the command sequence &M0\N0 selects normalbuffered mode, but the command sequence \N0&M0 selects direct mode. This is because the \N0command is analogous to the &Q6 command. The value 000b is written to S27 bits 3, 1, and 0,respectively. (See &Q).&M1Selects synchronous connect mode with async off-line command mode. The value 001b is writtento S27 bits 3, 1, and 0, respectively. (Serial interface operation only.)&M2Selects synchronous connect mode with async off-line command mode. Same as &M1 except that&M2 enables DTR dialing of directory slot 0. The modem will disconnect if DTR is OFF for more thanthe period in S25 (in units of hundredths of a second): the data connection will be synchronous.The value 010b is written to S27 bits 3, 1, and 0, respectively. (Serial interface operation only.)&M3Selects synchronous connect mode. This mode allows DTR to act as a talk/data switch. The call ismanually initiated while DTR is inactive. When DTR becomes active, the handshake proceeds inoriginate or answer mode according to S14 bit 7. The value 011b is written to S27 bits 3, 1, and 0,respectively. (Serial interface operation only.)Result Codes:OKn = 0 to 3.ERROROtherwise.&Pn - Select Pulse Dial Make/Break RatioThis command determines the make/break ratio used during pulse dialing. It is only effective if the appropriate bit to enablethis command is set through the ConfigurACE program. If enabled, it will override the make/break ratios in the OEMparameters in ConfigurACE. The default is country-dependent. The parameter value, if valid, is written to S28 bits 3 and 4.&P0Selects 39%-61% make/break ratio at 10 pulses per second. (Default.)&P1Selects 33%-67% make/break ratio at 10 pulses per second.&P2Selects 39%-61% make/break ratio at 20 pulses per second.&P3Selects 33%-67% make/break ratio at 20 pulses per second.Result Codes:OKn = 0 to 3.ERROROtherwise.

AT Command Reference Manual3-161048&Qn - Sync/Async ModeThis command is an extension of the &M command and is used to control the connection modes permitted. It is used inconjunction with S36 and S48. (Also, see \N.)NOTE: When the &Q0 to &Q4 command is issued to select the mode, the subsequent connect message will report the DCEspeed regardless of the W command and S95 settings.&Q0Selects direct asynchronous operation. The value 000b is written to S27 bits 3, 1, and 0,respectively. See &M0.&Q1Selects synchronous connect mode with async off-line command mode. The value 001b is writtento S27 bits 3, 1, and 0, respectively. See &M1. (Serial interface operation only.)&Q2Selects synchronous connect mode with async off-line command modeand enables DTR dialing ofdirectory 0. The value 010b is written to S27 bits 3, 1, and 0, respectively. See &M2. (Serialinterface operation only.)&Q3Selects synchronous connect mode with async off-line command mode and enables DTR to act asTalk/Data switch. The value 011b is written to S27 bits 3, 1, and 0, respectively. See &M3. (Serialinterface operation only.)&Q4Selects AutoSync operation. The value 100b is written to S27 bits 3, 1, and 0, respectively.AutoSync operation, when used in conjunction with the Hayes Synchronous Interface (HSI)capability in the DTE, provides synchronous communication capability from an asynchronousterminal.Starting AutoSync. Set registers S19, S20, and S25 to the desired values before selectingAutoSync operation with &Q4. After the CONNECT message is issued, the modem waits the periodof time specified by S25 before examining DTR. If DTR is on, the modem enters the synchronousoperating state; if DTR is off, the modem terminates the line connection and returns to theasynchronous command state.Stopping AutoSync. AutoSync operation is stopped upon loss of carrier or the on-to-offtransition of DTR. Loss of carrier will cause the modem to return to the asynchronous commandstate. An on-to-off transition of DTR will cause the modem to return to the asynchronous commandstate and either not terminate the line connection (&D1 active) or terminate the line connection (anyother &Dn command active).&Q5The modem will try to negotiate an error-corrected link. The modem can be configured using S36 todetermine whether a failure will result in the modem returning on-hook or will result in fallback to anasynchronous connection. The value 101b is written to S27 bits 3, 1, and 0, respectively. (Default.)&Q6Selects asynchronous operation in normal mode (speed buffering). The value 110b is written to S27bits 3, 1, and 0, respectively.Result Codes:OKn = 0 to 6.ERROROtherwise.

AT Command Reference Manual10483-17&Rn - RTS/CTS OptionThis selects how the modem controls CTS. CTS operation is modified if hardware flow control is selected (see &K command).The parameter value, if valid, is written to S21 bit 2.&R0In sync mode, CTS tracks the state of RTS; the RTS-to-CTS delay is defined by S26. In asyncmode, CTS acts according to V.25 bis handshake.&R1In sync mode, CTS is always ON (RTS transitions are ignored). In async mode, CTS will only drop ifrequired by flow control. (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.&Sn - DSR OverrideThis command selects how the modem will control DSR. The parameter value, if valid, is written to S21 bit 6.&S0DSR will remain ON at all times. (Default.)&S1DSR will become active after answer tone has been detected and inactive after the carrier has beenlost.Result Codes:OKn = 0 or 1.ERROROtherwise.&Tn - Test and DiagnosticsThe modem will perform selected test and diagnostic functions according to the parameter supplied. A test can be run onlywhen in an asynchronous operation in non-error-correction mode (normal or direct mode). To terminate a test in progress, theescape sequence must be entered first, except for parameters 7 and 8 (see Section 3.1.3). If S18 is non-zero, a test willterminate automatically after the time specified by S18 and display the OK message.&T0Terminates test in progress. Clears S16.&T1Initiates local analog loopback, V.54 Loop 3. Sets S16 bit 0. If a connection exists when thiscommand is issued, the modem hangs up. The CONNECT XXXX message is displayed upon thestart of the test.&T2Returns ERROR.&T3Initiates local digital loopback, V.54 Loop 2. Sets S16 bit 2. If no connection exists, ERROR isreturned. Sets S16 bit 4 when the test is in progress.&T4Enables digital loopback acknowledgment for remote request, i.e., an RDL request from a remotemodem is allowed. Sets S23 bit 0. (Default.)&T5Disables digital loopback acknowledgment for remote request, i.e., an RDL request from a remotemodem is denied. Clears S23 bit 0.&T6Requests a remote digital loopback (RDL), V.54 Loop 2, without self test. If no connection exists,ERROR is returned. Sets S16 bit 4 when the test is in progress. The CONNECT XXXX message isdisplayed upon the start of the test.&T7Requests a remote digital loopback (RDL),V.54 Loop 2, with self test. (In self test, a test pattern islooped back and checked by the modem.) If no connection exists, ERROR is returned. When thetest is terminated either via expiration of S18, or via the &T0 or H command, the number of detectederrors is reported to the DTE. Sets S16 bit 5 when the test is in progress.&T8Initiates local analog loopback, V.54 Loop 3, with self test. (In self test, a test pattern is loopedback and checked by the modem.) If a connection exists, the modem hangs up before the test isinitiated. When the test is terminated either via expiration of S18, or via the &T0 or H command, thenumber of detected errors is reported to the DTE. Sets S16 bit 6 when the test is in progress. Thiscommand may not be available in some countries due to PTT restrictions.

AT Command Reference Manual3-181048&V - Display Current Configuration and Stored ProfilesReports the current (active) configuration, the stored (user) profiles, and the first four stored telephone numbers. The storedprofiles and telephone numbers are not displayed if the NVRAM is not installed or is not operational as detected by the NVRAMtest during reset processing.Result Code:OKExample:AT&VACTIVE PROFILE:B0 E1 L1 M1 N1 QO T V1 W0 X4 Y0 &C0 &D0 &G2 &J0 &K3 &Q5 &R1 &S0 &T4 &X0 &Y0S00:002 S01:000 S02:043 S03:013 S04:010 S05:008 S06:002 S07:030 S08:002 S09:006S10:014 S11:255 S12:050 S18:000 S25:005 S26:001 S36:007 S37:000 S38:020 S46:138S48:007 S95:000STORED PROFILE 0:B0 E1 L1 M1 N1 QO T V1 W0 X4 Y0 &C0 &D0 &G2 &J0 &K3 &Q5 &R1 &S0 &T4 &X0S00:002 S02:043 S06:002 S07:030 S08:002 S09:006 S10:014 S11:095 S12:050 S18:000S36:007 S37:000 S40:105 S41:003 S46:138 S95:000STORED PROFILE 1:B0 E1 L1 M1 N1 QO T V1 W0 X4 Y0 &C0 &D0 &G2 &J0 &K3 &Q5 &R1 &S0 &T4 &X0S00:002 S02:043 S06:002 S07:030 S08:002 S09:006 S10:014 S11:095 S12:050 S18:000S36:007 S37:000 S40:105 S41:003 S46:138 S95:000TELEPHONE NUMBERS:0 = 1 =2 = 3 =OKIf the NVRAM is not installed or is not operational as detected by the NVRAM test, the following message is displayed:NVRAM FAILED OR NOT INSTALLED&Wn - Store Current ConfigurationSaves the current (active) configuration (profile), including S-Registers, in one of the two user profiles in NVRAM as denotedby the parameter value. This command will yield an ERROR message if the NVRAM is not installed or is not operational asdetected by the NVRAM test.The current configuration is comprised of a list of storable parameters illustrated in the &V command. These settings arerestored to the active configuration upon receiving an Zn command or at power up (see &Yn command).&W0Store the current configuration as profile 0.&W1Store the current configuration as profile 1.Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual10483-19&Xn - Select Synchronous Clock SourceSelects the source of the transmit clock for the synchronous mode of operation. The parameter value, if valid, is written to S27bits 4 and 5.In asynchronous mode, the transmit and receive clocks are turned OFF. In synchronous mode, the clocks are turned ON withthe frequency of 1200 Hz or faster corresponding to the speed that is selected for modem operation.&X0Selects internal timing. The modem generates the transmit clock signal and applies it to the TXCLKoutput at the serial interface.&X1Selects external timing. The local DTE sources the transmit clock signal on the XTCLK input of theserial interface. The modem applies this clock to the TXCLK output at the serial interface.&X2Selects slave receive timing. The modem derives the transmit clock signal from the incomingcarrier and applies it to the TXCLK output at the serial interface.Result Codes:OKn = 0 to 2.ERROROtherwise.&Yn - Designate a Default Reset ProfileSelects which user profile will be used after a hard reset.&Y0The modem will use profile 0.&Y1The modem will use profile 1.Result Codes:OKn = 0 to 1.ERRORIf n > 1, or if NVRAM is not installed or is not operational.&Zn=x - Store Telephone NumberThe modem can store up to four telephone numbers and each telephone number dial string can contain up to 35 digits.&Zn=xn = 0 to 3 and x = dial string. (Requires 256-byte NVRAM.)Result Codes:OKFor n £ 3, and x £ 35 digits.ERRORIf n > 3, x > 35 digits, or if NVRAM is not installed or is not operational.

AT Command Reference Manual3-2010483 . 2 . 3 . AT% Commands%En - Enable/Disable Line Quality Monitor and Auto-Retrain or Fallback/Fall ForwardControls whether or not the modem will automatically monitor the line quality and request a retrain (%E1) or fall back when linequality is insufficient or fall forward when line quality is sufficient (%E2). The parameter value, if valid, is written to S41 bits 2and 6.If enabled, the modem attempts to retrain for a maximum of 30 seconds.%E0Disable line quality monitor and auto-retrain.%E1Enable line quality monitor and auto-retrain.%E2Enable line quality monitor and fallback/fall forward. (Default.)Result Codes:OKn = 0, 1, or 2.ERROROtherwise.Fallback/Fall Forward. When %E2 is active, the modem monitors the line quality (EQM). When line quality is insufficient,the modem will initiate a rate renegotiation to a lower speed within the V.34/V.FC,V.32 bis/V.32 modulation speeds. Themodem will keep falling back within the current modulation if necessary until the speed reaches 2400 bps (V.34), 14400 bps(V.FC), or 4800 bps (V.32). Below this rate, the modem will only do retrains if EQM thresholds are exceeded. If the EQM issufficient for at least one minute, the modem will initiate a rate renegotiation to a higher speed within the current modulationspeeds. The rate renegotiations will be done without a retrain if a V.32bis connection is established.Speeds attempted during fallback/fall forward are those shown to be available in the rate sequences exchanged during theinitial connection. Fallback/fall forward is available in error correction and normal modes, but not in direct mode orsynchronous mode with external clocks.%L - Line Signal LevelReturns a value which indicates the received signal level. The value returned is a direct indication (DAA dependent) of thereceive level at the MDP, not at the telephone line connector. For example, 009 = -9 dBm, 043 = -43 dBm, and so on.Result Codes:OK%Q - Line Signal QualityReports the line signal quality (DAA dependent). Returns the higher order byte of the EQM value. Based on the EQM value,retrain or fallback/fall forward may be initiated if enabled by %E1 or %E2.Example:AT%Q015Result Codes:OKIf connected.ERROR If not connected, or connected in 300 bps, V.23, or fax modes.

AT Command Reference Manual10483-21%T - PTT Testing UtilitiesFacilitates PTT testing of signal levels by providing continuous signals regardless of whether the modem is connected or not.The signal transmitted is in accordance with the parameter provided.This is a range of commands that allow the user to initiate a series of signals that are necessary for PTT approval. The signalsemitted include answer tone, modulation, carriers, and other pertinent signals. A test is initiated upon receipt of an %TTn (thesecond T is a password and n is a test number), and the test is aborted when any keyboard character is entered. The modemwill continuously transmit the tone or carrier according to the parameter supplied.%TT00-%TT09DTMF tone dial digits 0 to 9.%TT0ADTMF digit *.%TT0BDTMF digit #.%TT0CDTMF digit A.%TT0DDTMF digit B.%TT0EDTMF digit C.%TT0FDTMF digit D.%TT10V.21 channel 1 mark (originate) symbol.%TT11V.21 channel 2 mark symbol.%TT12V.23 backward channel mark symbol.%TT13V.23 forward channel mark symbol.%TT15V.22 originate (call mark) signalling at 1200 bps.%TT16V.22 bis originate (call mark) signalling at 2400 bps.%TT17V.22 answer signalling (guard tone if PTT required).%TT18V.22 bis answer signalling (guard tone if required).%TT19V.21 channel 1 space symbol.%TT1AV.21 channel 2 space symbol.%TT1BV.23 backward channel space symbol.%TT1CV.23 forward channel space symbol.%TT20V.32 9600 bps.%TT21V.32 bis 14400 bps.%TT30Silence (on-line), i.e., go off-hook.%TT31V.25 answer tone.%TT321800 Hz guard tone.%TT33V.25 calling tone (1300 Hz).%TT34Fax calling tone (1100 Hz).%TT40V.21 channel 2%TT41V.27 ter 2400 bps%TT42V.27 ter 4800 bps%TT43V.29 7200 bps%TT44V.29 9600 bps%TT45V.17 7200 bps long train%TT46V.17 7200 bps short train%TT47V.17 9600 bps long train%TT48V.17 9600 bps short train%TT49V.17 12000 bps long train%TT4AV.17 12000 bps short train%TT4BV.17 14400 bps long train%TT4CV.17 14400 bps short train%TT5R,S,C,A,PV.FC modulation, where the R, S, C, A, and P parameters are:

AT Command Reference Manual3-221048ParameterDescriptionDefaultV.FC RangeV.FC Parameter

RData Rate-6-ChCONF (+ 41h)

SSymbol Rate0 (2400 baud)0-5 (mask)Fn60, Addr 101

CCarrier Offset0–n*5HzFn59, Addr 212

AAux Channel00/1SECEN

PPre-Emphasis00-15Fn63, Addr 0E6

Notes:1.If a parameter is omitted, it will assume its default value. No special error or boundschecking will be done. (For example, a symbol rate mask of 02 is illegal for theRC288DPi/VFC but will not be checked). The user is expected to select meaningfulcombinations of parameters.2.Transmit level deviation is disabled.

AT Command Reference Manual10483-233 . 2 . 4 . AT\ Commands\Kn - Break ControlControls the response of the modem to a break received from the DTE or the remote modem or the \B command according tothe parameter supplied. The parameter value, if valid, is written to S40 bits 3, 4, and 5.The response is different in three separate states.The first state is where the modem receives a break from the DTE when the modem is operating in data transfer mode:\K0Enter on-line command mode, no break sent to the remote modem.\K1Clear data buffers and send break to remote modem.\K2Same as 0.\K3Send break to remote modem immediately.\K4Same as 0.\K5Send break to remote modem in sequence with transmitted data. (Default.)The second case is where the modem is in the on-line command state (waiting for AT commands) during a data connection,and the \B is received in order to send a break to the remote modem:\K0Clear data buffers and send break to remote modem.\K1Clear data buffers and send break to remote modem. (Same as 0.)\K2Send break to remote modem immediately.\K3Send break to remote modem immediately. (Same as 2.)\K4Send break to remote modem in sequence with data.\K5Send break to remote modem in sequence with data. (Same as 4.) (Default.)The third case is where a break is received from a remote modem during a non-error corrected connection:\K0Clears data buffers and sends break to the DTE.\K1Clears data buffers and sends break to the DTE. (Same as 0.)\K2Send a break immediately to DTE.\K3Send a break immediately to DTE. (Same as 2.)\K4Send a break in sequence with received data to DTE.\K5Send a break in sequence with received data to DTE. (Same as 4.) (Default.)Result Codes:OKn = 0 to 5.ERROROtherwise.

AT Command Reference Manual3-241048\Nn - Operating ModeThis command controls the preferred error correcting mode to be negotiated in a subsequent data connection. This commandis affected by the OEM firmware configuration.\N0Selects normal speed buffered mode (disables error-correction mode). (Forces &Q6.)\N1Serial interface selected - Selects direct mode and is equivalent to &M0, &Q0 mode of operation.(Forces &Q0.)Parallel interface selected - Same as \N0.\N2Selects reliable (error-correction) mode. The modem will first attempt a LAPM connection and thenan MNP connection. Failure to make a reliable connection results in the modem hanging up. (Forces&Q5, S36=4, and S48=7.)\N3Selects auto reliable mode. This operates the same as \N2 except failure to make a reliableconnection results in the modem falling back to the speed buffered normal mode. (Forces &Q5,S36=7, and S48=7.)\N4Selects LAPM error-correction mode. Failure to make an LAPM error-correction connection resultsin the modem hanging up. (Forces &Q5 and S48=0.) Note: The -K1 command can override the \N4command.\N5Selects MNP error-correction mode. Failure to make an MNP error-correction connection results inthe modem hanging up. (Forces &Q5, S36=4, and S48=128.)Result Codes:OKn = 0 to 5.ERROROtherwise.

AT Command Reference Manual10483-253 . 2 . 5 . AT+ Commands+MS - Select ModulationThis extended-format command selects the modulation, optionally enables or disables automode, and optionally specifies thelowest and highest connection rates using one to four subparameters.The command format is:+MS= <mod> [,[<automode>][,[<min_rate>][,[<max_rate>]]]]<CR>Notes:1.For 14400 bps and lower speeds, the Nn command and S37 register can alternatively be used, in which case the +MSsubparameters will modified to reflect the Nn and S37=x settings. Use of the Nn and S37=x commands is notrecommended but is provided for compatibility with existing communication software. (S37 is not updated by the +MScommand.)2.Subparameters not entered (enter a comma only or <CR> to skip the last subparameter) remain at their current values.Reporting Selected OptionsThe modem can send a string of information to the DTE consisting of selected options using the following command:+MS?The response is:+MS: <mod>,<automode>,<min_rate>,<max_rate>For example,+MS: 11,1,300,28800 (shows default values)Reporting Supported OptionsThe modem can send a string of information to the DTE consisting of supported options using the following command:+MS=?The response is:+MS: (list of supported <mod> values), (list of supported <automode> values) (list of supported <min_rate> values),(list of supported <max_rate> values)For example,+MS: (0, 1, 2, 3, 8, 9, 10, 13, 64, 69, 74), (0,1) (300-28800), (300-28800)Subparameter Definitions1.<mod> = A decimal number which specifies the preferred modulation (automode enabled) or the modulation (automodedisabled) to use in originating or answering a connection. The options are:<mod>ModulationPossible Rates (bps) 1Notes

0V.21300

1V.221200

2V.22 bis2400 or 1200

3V.231200See Note 2

9V.329600 or 4800

10V.32 bis14400, 12000, 9600, 7200, or 4800

11V.3428800, 26400, 24000, 21600, 19200, 16800, 14400,12000, 9600, 7200, 4800, or 2400Default

64Bell 103300

69Bell 2121200

74V.FC28800, 26400, 24000, 21600, 19200, 16800, or 14400

Notes:1.See optional <automode>, <min_rate>, and <max_rate> subparameters.2.For V.23, originating modes transmit at 75 bps and receive at 1200 bps; answering modes transmit at 1200bps and receive at 75 bps. The rate is always specified as 1200 bps.

AT Command Reference Manual3-261048The modem may also automatically switch to another modulation (automode), subject to the following constraints:a.The modem may not be able to automatically switch from the current modulation (specified by <mod>) to someother modulation. For example, there is no standard way to automode from Bell 103 to V.23.b.The DTE may disable automode operation (see <automode> below).c.The DTE may constrain the range of modulations available by specifying the lowest and highest rates (see<min_rate> and <max_rate> below).2.<automode> is an optional numeric value which enables or disables automatic modulation negotiation using V.8 or V.32bis Annex A. The options are:<automode>Option SelectedNotes

0Automode disabled

1Automode enabled using V.8 or V.32 Annex ADefault

The default value is 1, which enables automode. Note, however, there are modulations for which there is no automaticnegotiation, e.g., Bell 212 (<mod> = 69).For <automode> = 0 (automode disabled, i.e., fixed modulation):a.If <max_rate> is within the rates supported by the selected modulation, the selected rate is that specified by<max_rate>. For example:+MS=9,0,1200,4800 selects V.32 4800 bps fixed rate.b.If <max_rate> is greater than the highest speed supported by the modulation specified by <mod>, the starting rateis the highest rate supported by the selected modulation. For example:+MS=9,0,2400,14400 selects V.32 9600 or 4800 bps.c.To emulate issuance of the N0S37=x command sequence to select fixed mode operation, specify the <max_rate>and <min_rate> both to be the (same) requested speed, and <mod> to be the modulation for that speed. Forexample:+MS=11,0,16800,16800 selects V.34 16800 bps fixed mode (no comparable S37 command).+MS=9,0,12000,12000 selects V.32 bis 12000 bps fixed mode (same as N0S37=10).For <automode> = 1 (automode enabled, i.e., automatically selected speed and modulation):The modem connects at the highest possible rate in accordance with V.8, or V.32 bis Annex A if V.8 is not supported bythe remote modem.a.If <max_rate> is greater than the highest rate supported by the modulation specified by <mod>, the modemautomodes down from the highest rate of the selected modulation. For example:+MS=10,1,1200,24000 selects automoding down from V.32 bis 14400 bps.b.To emulate issuance of the N1S37=x sequence command, specify the modulation and the rate to start automodingdown from using <mod> and <max_rate>, respectively. Set <min_rate> to 300 to allow automoding all the way downto V.21 300 bps. For example:+MS=11,1,300,16800 selects automode starting at V.34 16800 bps (no comparable S37 command).+MS=9,1,300,12000 selects automode starting at V.32 bis 12000 bps (same as N1S37=10).3.<min_rate> is an optional number which specifies the lowest rate at which the modem may establish a connection. Thevalue is decimal coded, in units of bps, e.g., 2400 specifies the lowest rate to be 2400 bps. The default is 300 for300˚bps.4.<max_rate> is an optional number which specifies the highest rate at which the modem may establish a connection. Thevalue is decimal coded, in units of bps, e.g., 14400 specifies the highest rate to be 14400 bps. The default is 28800 for28800 bps.

AT Command Reference Manual10483-273 . 2 . 6 . AT** Command** - Download to Flash MemoryThe flash memory downloader in the MCU firmware allows flash memory (e.g., ATMEL AT29C010 or compatible device)connected to the MCU memory external bus to be upgraded with revised MCU firmware. This process transfers (uploads) theupgrade program from the host computer to the MCU which transfers (downloads) the data to the flash memory device. Notethat this flash memory downloader function must be provided in RC288ACi/VFC or RC288ACL/VFC firmware initially installed inexternal flash memory if it is not resident in the MCU internal ROM.The following sequence describes the flash download process:a.Initiate the download process using the AT**n command, where:AT**0 = Download speed is the last sensed speed.AT**1 = Download speed is 38.4k bps.AT**2 = Download speed is 57.6k bps.The "Download initiated" message appears upon issuing the AT**n command.b. Perform an ASCII upload of the new hex file from the host computer to the modem using an industry standardcommunications software or an equivalent process. Ensure that ASCII transmit pacing is disabled in thecommunications package. Note that a flash download capability must be contained in the new download code to enablesubsequent flash downloads.c. A "Device successfully programmed" message is displayed at the completion of a successful download.d. A "Wrong Device" messages is displayed if an incorrect device is used (e.g., a non-ATMEL AT29C010 compatibledevice). In this case, turn modem power off, replace the memory device with an ATMEL AT29C010 or compatible device(preprogrammed with the modem firmware object code if the flash downloader is not resident in the MCU internal ROM),power up the modem, and reinitiate the download at step a.e. A "Wrong Hex file or flow control" message is displayed if an incompatible hex file format is used (non-Motorola S3format) or if the DTE ignores flow control (the flash download uses both Xon/Xoff and RTS/CTS flow control). If the wrongformat was used, reinitiate the download at step a and upload a correctly formatted file in step b. If the DTE ignores flowcontrol, re configure the DTE to support flow control and reinitiate the download at step a.f.If the download fails to complete (e.g., due to flash memory not responding correctly), initiate a modem power on reset.Upon modem reset completion, the downloader will automatically be restarted using a default download speed of 9600bps.

AT Command Reference Manual3-2810483 . 3 . ERROR DETECTION AND DATA COMPRESSION COMMANDS3 . 3 . 1 . AT% Commands%C - Enable/Disable Data CompressionEnables or disables data compression negotiation. The modem can only perform data compression on an error corrected link.The parameter value, if valid, is written to S41 bits 0 and 1.%C0Disables data compression. Resets S46 bit 1.%C1Enables MNP 5 data compression negotiation. Resets S46 bit 1.%C2Enables V.42 bis data compression. Sets S46 bit 1.%C3Enables both V.42 bis and MNP 5 data compression. Sets S46 bit 1. (Default.)Result Codes:OKn = 0, 1, 2, or 3.ERROROtherwise.3 . 3 . 2 . AT\ Commands\An - Select Maximum MNP Block SizeThe modem will operate an MNP error corrected link using a maximum block size controlled by the parameter supplied. Theparameter value, if valid, is written to S40 bits 6 and 7.\A064 characters.\A1128 characters. (Default.)\A2192 characters.\A3256 characters.Result Codes:OKn = 0 to 3.ERROROtherwise.\Bn - Transmit Break to RemoteIn non-error correction mode, the modem will transmit a break signal to the remote modem with a length in multiples of 100 msaccording to parameter specified. If a number in excess of 9 is entered, 9 is used. The command works in conjunction with the\K command.In error correction mode, the modem will signal a break through the active error correction protocol, giving no indication of thelength.\B1-\B9Break length in 100 ms units. (Default = 3.) (Non-error corrected mode only.)Result Codes:OKIf connected in data modem mode.NO CARRIERIf not connected or connected in fax modem mode.Note: When the modem receives a break from the remote modem, break is passed to the DTE as follows: In non-errorcorrection mode direct, the break length is passed; in non-error correction mode normal and in error correction mode, a 300 msbreak is passed.

AT Command Reference Manual10483-293 . 4 . MNP 10 COMMANDS)Mn - Enable Cellular Power Level AdjustmentEnables or disables automatic adjustment of the transmit power level to accommodate the signalling requirements of cellulartelephone equipment. The parameter value, if valid, is written to S40 bit 2.)M0Disables transmit power level adjustment during MNP 10 link negotiation. The )M0 command allowstransmit power adjustment if cellular operation is requested by the remote modem. Uses wirelinepower level for initial cellular connection. (Default.))M1Enables transmit power level adjustment during MNP 10 link negotiation. Uses the @Mn value toestablish initial cellular connection. After connection, the optimal power level is determined by themodem. NOTE: )M1 should not be used with *H2.)M2Enables transmit power level adjustment during MNP 10 link negotiation. Uses the @Mn value toestablish initial cellular connection. After connection, the power level remains fixed.Result Codes:OKn = 0 to 2.ERROROtherwise.Notes:1.For both cellular and land based modems in both originate or answer modes, if either )M1 or )M2 is set, the transmit powerlevel used for non-MNP10 or fax connections is the @Mn value.*Hn - Link Negotiation SpeedThis command controls the connection speed for link negotiations before upshift occurs between two MNP 10 modems. Theparameter value, if valid, is written to S28 bits 6 and 7.*H0Link negotiation occurs at the highest supported speed. (Default.)*H1Link negotiation occurs at 1200 bps; used primarily for establishing cellular connections.*H2Link negotiation occurs at 4800 bps; used primarily to negotiate an MNP 10 connection on lessthan average quality telephone linesResult Codes:OKn = 0 to 2.ERROROtherwise.-Kn - MNP Extended ServicesEnables or disables conversion of a V.42 LAPM connection to an MNP 10 connection. The parameter value, if valid, is writtento S40 bits 0 and 1.-K0Disables V.42 LAPM to MNP 10 conversion.-K1Enables V.42 LAPM to MNP 10 conversion. (Default.)-K2Enables V.42 LAPM to MNP 10 conversion; inhibits MNP Extended Services initiation during V.42LAPM answer mode detection phase.Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual3-301048-Qn - Enable Fallback to V.22 bis/V.22Enables or disables fallback from MNP 10 to V.22 bis/V.22. The parameter value, if valid, is written to S41 bit 7.-Q0Disables fallback to 2400 bps (V.22bis) and 1200 bps (V.22). Fallback is enabled only to 4800 bps.-Q1Enables fallback to 2400 bps (V.22bis) and 1200 bps (V.22). (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.@Mn - Initial Cellular Power Level SettingSets the initial transmit power level for upshift at connect until line conditions can be determined. @M0 corresponds to-26˚dBm, @M1 corresponds to -30 dBm, @M2 through @M10 correspond to -10 dBm, and @M11 through @M31 correspondto -11 dBm to -31 dBm, respectively. The parameter value, if valid, is written to S201 bits 0-4.@M0-26 dBm (Default.)@M1-30 dBm@M2-10 dBm@M3 - @M10 -10 dBm@M11 -11 dBm@M12-12 dBm...@M30 -30 dBm@M31 -31 dBmResult Codes:OKn = 0 to 31.ERROROtherwise.:E - Compromise Equalizer Enable CommandEnables or disables the V.32 compromise equalizer. The parameter value, if valid, is written to S201 bit 5. This command canbe used when the modem is attached to either a flat line or a cellular connection.:E0Disables the equalizer:E1Enables the equalizer (Default.)Result Codes:OKn = 0 or 1.ERROROtherwise.

AT Command Reference Manual10483-313 . 5 . W-CLASS COMMANDS3 . 5 . 1 . AT* Commands*B - Display Blacklisted NumbersThis command requests the modem to return a list of blacklisted numbers to the DTE. The format of the response is shown bythe example below. Permanently forbidden numbers as defined by country requirements will not appear on this list. If nonumbers are blacklisted, only the OK result code is issued.Example:NO. - PHONE NUMBER ------- ------------------------------1;4175537660 2;82889249613;38872788624;31248394425;6284664OK*D - Display Delayed NumbersThis command causes the modem to send a list of the delayed numbers together with the delay associated with each. Themodem will return a list of delayed telephone numbers as defined in the *B command. The format of the response is shown bythe example below (delay times are shown as hours:minutes:seconds). If no numbers are delayed, only the OK result code isissued.Example:NO. - PHONE NUMBER -DELAY------ -------------------------------------------1;82647346602:00:002;75326346612:00:003;25873346620:02:004;75326516630:03:255;74599316640:01:45OK

AT Command Reference Manual3-321048*NCnn - Country SelectUp to 20 sets of country parameters may be stored in the EPROM. This command checks to see if the entered numbermatches the country code of one of the countries stored in the EPROM. If found, the modem stores the location of thatcountry in NVRAM. Upon power up or a soft reset (Z command), the modem uses this location to load the parameters for thecorresponding country. The default value of zero is used if no NVRAM is installed or the NVRAM failed self test during reset.Note: Automatic DAA country code recognition is enabled by the NC0 command (the 0 country code is reserved for thisfunction). Automatic DAA country code recognition is disabled by the NCnn command selecting any other valid country code.*NCnnSelect country parameters corresponding to entered country code (nn). The country codes are:CountryCode (nn)Australia40Austria1Belgium2Bulgaria27Canada20Czech Republic19Denmark3Finland4France5Germany6Greece17Hungary23Ireland7Israel18Italy8Japan43Luxembourg9Mexico21Netherlands10New Zealand48Norway11Poland24Portugal12Russia25Singapore47Slovac Republic26Spain13Sweden14Switzerland15United Kingdom16United States22Result Codes:OKIf parameters corresponding to entered country code are present in EPROM.ERROROtherwise.

AT Command Reference Manual10483-333 . 6 . CALLER ID COMMANDS3 . 6 . 1 . AT#CID Command#CIDn - Caller IDEnables or disables Caller ID.#CID=0Disables Caller ID. (Default.)#CID=1Enables Caller ID with formatted presentation to the DTE. The modem will present the data items ina <Tag><Value> pair format. The expected pairs are data, time, caller code (telephone number),and name.#CID=2Enables Caller ID with unformatted presentation to the DTE. The modem will present the entirepacket of information, excluding the leading U’s, in ASCII printable hex numbers.Result Codes:OKn = 0 or 2.ERROROtherwise.Inquiries#CID?Retrieves the current Caller ID mode from the modem.#CID=?Returns the mode capabilities of the modem in a list with each element separated by commas.Formatted Form ReportingThe modem presents the data in the <tag> = <value> pair format as described in the table below. Spaces are present on bothsides of the equal sign.TagDescriptionDATEDATE = MMDD where MM is the month number (01 to 12) and DD is the day number (01..31).TIMETIME = HHMM where HH is the hour number (00 to 23) and MM is the minute number (00 to 59).NMBRNMBR = <number> or P or O where <number> is the telephone number of the caller, where Pindicates that the calling number information is not available since the originating caller hasrequested private service, and where O indicates that the calling number information is notavailable or out of service at the calling location.NAMENAME = <listing name> where <listing name> is the subscription name.MESGMESG = <data tag> <length of message> <data> <checksum> in printable ASCII hex numbers.This tag indicates a data item not listed above. The message is only possible for Multiple MessageFormat.Notes:1.The modem does not present any Caller ID information if the DCE detects a checksum error in the Caller ID packet.2.In the event of an unrecognized data tag, the modem will present the data in ASCII hex numbers following the MESG tag.

AT Command Reference Manual3-341048Example of Formatted Form Reporting1.The following example illustrates the standard Caller ID message packet.RINGDATE=0321TIME=1405NMBR=5045551234NAME=A N OTHERRINGRING2.The following example illustrates the case where the tag of the packet is not recognized by the modem.RINGMESG=060342424231RINGRINGUnformatted Form ReportingThe modem presents all information and packet control information found in the message. The modem, however, excludes theleading U’s (channel seizure information) from the presentation. The packet is presented in ASCII printable hex numbers, themodem does not insert spaces, or line feeds, for formatting between bytes or words of the packet.The modem does not detect the checksum of the packet.Example of Unformatted Form ReportingRING0412303332323234303539313435353132333435RINGRING

AT Command Reference Manual10483-353 . 7 . AT COMMAND RESULT CODESThe modem responds to commands from the DTE and to activity on the line by signalling to the DTE in the form of result codes.The result codes that the modem can send are described below.Two forms of each result code are available: long-form, an English-like "verbose" response, and short-form, a data-likenumeric response (included in parentheses following the long-form). The long-form code is preceded and terminated by thesequence < CR> < LF>. The short-form is terminated by < CR>, only with no preceding sequence.If result messages are suppressed, nothing is returned to the DTE. The long-form results codes can be modified by the OEMthrough the ConfigurACE Configuration Utility Program. (See ConfigurACE description.)0- OKThe OK code is returned by the modem to acknowledge execution of a command line.1- CONNECTThe modem will send this result code upon connecting when:1.The line speed is 300 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 300 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting, or3.The range of result code responses is restricted by the X command such that no speed reporting is allowed.2- RINGThe modem sends this result code when incoming ringing is detected on the line. What qualifies as a ring signal is determinedby country-dependent parameters, modifiable through ConfigurACE.3- NO CARRIERThe modem sends this result code when attempting to establish a call if:1.Ringback is detected and later ceases but no carrier is detected within the period of time determined by register S7, or2.No ringback is detected within the period of time determined by register S7.This result code is also used when the modem auto-disconnects due to loss of carrier.Under X0, if busy tone detection is enforced, this result code is used as a response to the detection of busy or circuit busy.Under X0, if dial tone detection is enforced or selected, this result code is used to indicate that dial tone has not beendetected.4- ERRORThe modem returns this result code if the command line contains a syntax error or it is unable to execute a commandcontained in the command line. It is issued if a command does not exist or if the parameter supplied is outside the permittedrange.Under X0, X1, X2, and X3, this result is used instead of DELAYED and BLACKLISTED.5- CONNECT 1200For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 1200 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 1200 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.(Also, see the W command.)6- NO DIALTONEFor X2 and X4, the modem sends this result code if it has been instructed to wait for dial tone during dialing but none isreceived.

AT Command Reference Manual3-3610487- BUSYFor X3 and X4, if busy tone detection is enforced, the modem sends this result code when attempting to originate a call if thebusy (engaged) signal is detected on the line.8- NO ANSWERThe modem sends this result code when attempting to originate a call if a continuous ringback signal is detected on the lineuntil the expiration of the timer S7.9- CONNECT 0600For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 600 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 600 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.10- CONNECT 2400For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 2400 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 2400 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.11- CONNECT 4800For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 4800 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 4800 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.12- CONNECT 9600For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 9600 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 9600 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.13- CONNECT 7200For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 7200 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 7200 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.14- CONNECT 12000For X1, X2, X3, and X4, the modem sends this result code when:1.The line speed is 12000 bps and the modem has been instructed to report the line speed to the DTE upon connecting, or2.The DTE speed is 12000 bps and the modem has been instructed to report the DTE speed to the DTE upon connecting.15- CONNECT 14400For X1, X2, X3, and X4, the modem sends this result code upon connecting when the DTE speed is 14400 bps and the modemhas been instructed to report the DTE speed to the DTE upon connecting.16- CONNECT 19200For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 19200 bps and the modemhas been instructed to report the DTE speed upon connecting.17- CONNECT 38400For X1, X2, X3, and X4, the modem sends this result code upon connecting when the DTE speed is 38400 bps and the modemhas been instructed to report the DTE speed to the DTE upon connecting.

AT Command Reference Manual10483-3718- CONNECT 57600For X1, X2, X3, and X4, the modem sends this result code upon connecting when the DTE speed is 57600 bps and the modemhas been instructed to report the DTE speed to the DTE upon connecting.19- CONNECT 115200For X1, X2, X3, and X4, the modem sends this result code upon connecting when the DTE speed is 115200 bps and themodem has been instructed to report the DTE speed to the DTE upon connecting.22- CONNECT 75TX/1200RXFor X1, X2, X3, and X4, the modem returns this result code upon establishing a V.23 originate connection when the modemhas been instructed to report the DCE speed upon connection.23- CONNECT 1200TX/75RXFor X1, X2, X3, and X4, the modem returns this result code upon establishing a V.23 answer connection when the modem hasbeen instructed to report the DCE speed upon connection.24- DELAYEDFor X4, the modem returns this result code when a call fails to connect and the number dialed is considered ’delayed’ due tocountry blacklisting requirements.32- BLACKLISTEDFor X4, the modem returns this result code when a call fails to connect and the number dialed is considered ’blacklisted’.33- FAXThe modem returns this result code when a fax modem connection is established in a facsimile mode.35- DATAThe modem returns this result code when a data modem connection is established in a facsimile mode.40- CARRIER 300The modem returns this result code when a 0-300 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)44- CARRIER 1200/75The modem sends this result code when the V.23 backward channel carrier has been detected on the line and carrier reportinghas been enabled. (See S95 and Xn.)45- CARRIER 75/1200The modem sends this result code when the V.23 forward channel carrier has been detected on the line and carrier reportinghas been enabled. (See S95 and Xn.)46- CARRIER 1200The modem sends this result code when a 1200 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)47- CARRIER 2400The modem sends this result code when a 2400 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)48- CARRIER 4800The modem sends this result code when a 4800 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)49- CARRIER 7200The modem sends this result code when a 7200 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)

AT Command Reference Manual3-38104850- CARRIER 9600The modem sends this result code when a 9600 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)51- CARRIER 12000The modem sends this result code when a 12000 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)52- CARRIER 14400The modem sends this result code when a 14400 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)53- CARRIER 16800The modem sends this result code when a 16800 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)54- CARRIER 19200The modem sends this result code when a 19200 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)55- CARRIER 21600The modem sends this result code when a 21600 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)56- CARRIER 24000The modem sends this result code when a 24000 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)57- CARRIER 26400The modem sends this result code when a 26400 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)58- CARRIER 28800The modem sends this result code when a 28800 bps data rate has been detected on the line and carrier reporting has beenenabled. (See S95 and Xn.)59- CONNECT 16800For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 16800 bps and the modemhas been instructed to report the DTE speed upon connecting.61- CONNECT 21600For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 21600 bps and the modemhas been instructed to report the DTE speed upon connecting.62- CONNECT 24000For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 24000 bps and the modemhas been instructed to report the DTE speed upon connecting.63- CONNECT 26400For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 26400 bps and the modemhas been instructed to report the DTE speed upon connecting.64- CONNECT 28800For X1, X2, X3, and X4, the modem returns this result code upon connecting when the DTE speed is 28800 bps and the modemhas been instructed to report the DTE speed upon connecting.

AT Command Reference Manual10483-3966- COMPRESSION: CLASS 5This message is sent to the DTE when the modem has connected in MNP Class 5 and COMPRESSION message reporting hasbeen enabled. (See S95 and Xn.)67- COMPRESSION: V.42 bisThis message is sent to the DTE when the modem has connected in V.42 bis and COMPRESSION message reporting hasbeen enabled. (See S95 and Xn.)69- COMPRESSION: NONEThis message is sent to the DTE when the modem has connected without data compression and COMPRESSION messagereporting has been enabled. (See S95 and Xn.)70- PROTOCOL: NONEThis message is sent to the DTE when the modem has connected without any form of error correction, and the PROTOCOLmessage reporting has been enabled. (See S95 and Xn.)77- PROTOCOL: LAPMThis message is sent to the DTE when the modem has connected in the V.42 LAPM mode of error correction, and PROTOCOLmessage reporting has been enabled. (See S95 and Xn.)80- PROTOCOL: ALTThis message is sent to the DTE when the modem has connected in the MNP mode of error correction, and PROTOCOLmessage reporting has been enabled. (See S95 and Xn.)81- PROTOCOL: ALT-CELLULARThis message is sent to the DTE when the modem has connected in the MNP10 mode and cellular power level adjustment isenabled (")M1 or )M2").(See S95 and Xn.)+F4- +FCERRORThis message is sent to the DTE when high speed fax data (V.27, V.29, V.33, or V.17) is expected and a V.21 signal isreceived.

AT Command Reference Manual3-401048This page is intentionally blank.

AT Command Reference Manual10484-14 . S-REGISTERSThe S-Registers are summarized in Table 4-1 along with their default values. Registers denoted with an ’*’ in Table 4-1 may bestored in one of the two user profiles by entering the &Wn command. One of these profiles may be loaded at any time by usingthe Zn command. Registers or register fields quoted as �reserved� are reserved for current or future use by the firmware, or arepermanently overridden by PTT limitations. For the latter, control of the equivalent functionality is available with ConfigurACECall Progress and Blacklisting options.All bit-mapped registers are read-only. The appropriate AT command which controls the relevant bits in the S-Register shouldbe used to change the value.4 . 1 . FACTORY DEFAULTSThe factory default values are stored in ROM and are loaded into the active configuration at power up or by the ATZncommand. In addition, the designated default profile is subsequently loaded, and may change some of the factory defaultvalues. The designated default profile can be changed by entering the &Yn command where n is one of the two possible userprofiles.The defaults shown are those used by Rockwell in factory profiles zero and one. These may be overwritten by the OEM withConfigurACE prior to placing the firmware in PROM. Minimum and maximum values may also be imposed by ConfigurACE inresponse to country PTT requirements.The default values shown in Table 4-1 may vary by modem firmware configuration. Consult the MCU firmware release notes forexact configuration.The factory default values may be loaded at any time by entering the &Fn command.

AT Command Reference Manual4-21048Table 4-1.S-Register SummaryRegisterFunctionRangeUnitsSavedDefault**

S0Rings to Auto-Answer0-255rings*0

S1Ring Counter0-255rings0

S2Escape Character0-255ASCII*43

S3Carriage Return Character0-127ASCII13

S4Line Feed Character0-127ASCII10

S5Backspace Character0-255ASCII8

S6Wait Time for Dial Tone2-255s*2

S7Wait Time for Carrier1-255s*50

S8Pause Time for Dial Delay Modifier0-255s*2

S9Carrier Detect Response Time1-2550.1 s*6

S10Carrier Loss Disconnect Time1-2550.1 s*14

S11DTMF Tone Duration50-2550.001 s*95

S12Escape Prompt Delay0-2550.02 s*50

S13Reserved---

S14General Bit Mapped Options Status--*138 (8Ah)

S15Reserved---

S16Test Mode Bit Mapped Options Status(&T)--0

S17Reserved---

S18Test Timer0-255s*0

S19AutoSync Options--0

S20AutoSync HDLC Address or BSC SyncCharacter0-255-*0

S21V.24/General Bit Mapped OptionsStatus--*4 (04h)

S22Speaker/Results Bit Mapped OptionsStatus--*117 (75h)

S23General Bit Mapped Options Status-*54 (36h)

S24Sleep Inactivity Timer0-255s*0

S25Delay to DTR Off0-255s or 0.01 s5

S26RTS-to-CTS Delay0-2550.01 s1

S27General Bit Mapped Options Status--*9 (09h)

S28General Bit-Mapped Options Status--*0

S29Flash Dial Modifier Time0-25510 ms0

S30Disconnect Inactivity Timer0-25510 s0

S31General Bit-Mapped Options Status--*2

S32XON Character0-255ASCII17 (11h)

S33XOFF Character0-255ASCII19 (13h)

S34-S35Reserved---

S36LAPM Failure Control--*7

S37Line Connection Speed--*0

S38Delay Before Forced Hangup0-255s20

S39Flow Control Bit Mapped OptionsStatus--*3

AT Command Reference Manual10484-3Table 4-1.S-Register Summary (Cont’d)RegisterFunctionRangeUnitsSavedDefault**

S40General Bit-Mapped Options Status--*105 (69h) (Non-MNP 10 models)107(6Bh) (MNP 10 models)

S41General Bit-Mapped Options Status--*3

S42-S45Reserved---

S46Data Compression Control--*138

S48V.42 Negotiation Control--*7

S82LAPM Break Control--128(40h)

S86Call Failure Reason Code0-255--

S91PSTN Transmit Attenuation Level0-15dBm10 (Country dependent)

S92Fax Transmit Attenuation Level0-15dBm10 (Country dependent)

S95Result Code Messages Control--*0

S201Cellular Transmit Level0-63*58

* Register value may be stored in one of two user profiles with the &W command.¥¥ Default values may be modified using ConfigurACE.

AT Command Reference Manual4-410484 . 2 . S-REGISTER DEFINITIONSS0 - Number of Rings to Auto-AnswerSets the number of the rings required before the modem automatically answers a call. Setting this register to zero disablesauto-answer mode.Range:0-255 ringsDefault:0S1 - Ring CounterS1 is incremented each time the modem detects a ring signal on the telephone line. S1 is cleared if no rings occur over an eightsecond interval.Range:0-255 ringsDefault:0S2 - Escape CharacterS2 holds the decimal value of the ASCII character used as the escape character. The default value corresponds to an ASCII’+’. A value over 127 disables the escape process, i.e., no escape character will be recognized.Range:0-255, ASCII decimalDefault:43 (+)S3 - Carriage Return CharacterSets the command line and result code terminator character. Pertains to asynchronous operation only.Range:0-127, ASCII decimalDefault:13 (Carriage Return)S4 - Line Feed CharacterSets the character recognized as a line feed. Pertains to asynchronous operation only. The Line Feed control character isoutput after the Carriage Return control character if verbose result codes are usedRange:0-127, ASCII decimalDefault:10 (Line Feed)S5 - Backspace CharacterSets the character recognized as a backspace. Pertains to asynchronous operation only. The modem will not recognize theBackspace character if it is set to a value that is greater than 32 ASCII. This character can be used to edit a command line.When the echo command is enabled, the modem echoes back to the local DTE the Backspace character, an ASCII spacecharacter and a second Backspace character; this means a total of three characters are transmitted each time the modemprocesses the Backspace character.Range:0-32, ASCII decimalDefault:8 (Backspace)

AT Command Reference Manual10484-5S6 - Wait Time for Dial Tone Before Blind Dialing, or After �W� Dial Modifier (W-Class Models)1.Sets the length of time, in seconds, that the modem will wait before starting to dial after going off-hook when blind dialing.This operation, however, may be affected by some ATX options according to country restrictions. The �Wait for DialTone� call progress feature (W dial modifier in the dial string) will override the value in register S6.2.For W-class models, S6 sets the length of time, in seconds, that the modem will wait for dial tone when encountering a�W� dial modifier before returning NO DIAL TONE result code.The modem always pauses for a minimum of 2 seconds, even if the value of S6 is less than 2 seconds.Range:2-255 secondsDefault:2S7 - Wait Time For Carrier After Dial, For Silence, or For Dial Tone After �W� Dial Modifier (US Models)1.Sets the length of time, in seconds, that the modem will wait for carrier before hanging up. The timer is started when themodem finishes dialing (originate), or 2 seconds after going off-hook (answer). In originate mode, the timer is reset upondetection of answer tone if allowed by country restrictions.2.Sets the length of time, in seconds, that modem will wait for silence when encountering the @ dial modifier beforecontinuing with the next dial string parameter.3.For US models, S7 sets the length of time, in seconds, that the modem will wait for dial tone when encountering a �W� dialmodifier before continuing with the next dial string parameter.Range:1-255 secondsDefault:50S8 - Pause Time For Dial DelaySets the time, in seconds, that the modem must pause when the �,� dial modifier is encountered in the dial string.Range:0-255 secondsDefault:2S9 - Carrier Detect Response TimeSets the time, in tenths of a second, that the carrier must be present before the modem considers it valid and turns on RLSD.As this time is increased, there is less chance to detect a false carrier due to noise from the telephone line.Range:1-255 tenths of a secondDefault:6 (0.6 second)S10 - Lost Carrier To Hang Up DelaySets the length of time, in tenths of a second, that the modem waits before hanging up after a loss of carrier. This allows for atemporary carrier loss without causing the local modem to disconnect. When register S10 is set to 255, the modem functionsas if a carrier is always present.The actual interval the modem waits before disconnecting is the value in register S10 minus the value in register S9.Therefore, the S10 value must be greater than the S9 value or else the modem disconnects before it recognizes the carrier.Range:1-255 tenths of a secondDefault:14 (1.4 seconds)S11 - DTMF Tone DurationSets the duration of tones in DTMF dialing (US models only). This value has no effect on pulse dialing.For W-class models, this parameter is a country parameter loaded by ConfigurACE.Range:50-255 millisecondsDefault:95 (95 milliseconds)

AT Command Reference Manual4-61048S12 - Escape Prompt Delay (EPD)Defines the maximum period, in fiftieths of a second, allowed between receipt of the last character of the three escapecharacter sequence from the DTE and sending of the OK result code to the DTE. If any characters are detected during thistime, the OK will not be sent. Note that sending of the OK result code does not affect entry into command mode. (See 3.1.3.)Range:0-255 1/50 of a secondDefault:50 (1 second)S13 - ReservedS14 - General Bit Mapped Options StatusIndicates the status of command options.Default: 138 (8Ah) (10001010b)Bit 0 �This bit is ignored.Bit 1 �Command echo (En)0 =Disabled (E0)1 =Enabled (E1) (Default.)Bit 2 �Quiet mode (Qn)0 =Send result codes (Q0) (Default.)1 =Do not send result codes (Q1)Bit 3 �Result codes (Vn)0 =Numeric (V0)1 =Verbose (V1) (Default.)Bit 4 �ReservedBit 5 �Tone (T)/Pulse (P)0 =Tone (T) (Default.)1 =Pulse (P)Bit 6 �ReservedBit 7 �Originate/Answer0 =Answer1 =Originate (Default.)S15 - Reserved

AT Command Reference Manual10484-7S16 - General Bit Mapped Test Options StatusIndicates the test in progress status.Default:0Bit 0 �Local analog loopback0 =Disabled (Default.)1 =Enabled (&T1)Bit 1 �Not usedBit 2 �Local digital loopback0 =Disabled (Default.)1 =Enabled (&T3)Bit 3 �Remote digital loopback (RDL) status0 =Modem not in RDL (Default.)1 =RDL in progressBit 4 �RDL requested (AT&T6)0 =RDL not requested (Default.)1 =RDL requested (&T6)Bit 5 �RDL with self test0 =Disabled (Default.)1 =Enabled (&T7)Bit 6 �Local analog loopback (LAL) with self test0 =Disabled (Default.)1 =Enabled (&T8)Bit 7 �Not usedS17 - ReservedS18 - Test TimerSets the length of time, in seconds, that the modem conducts a test (commanded by &Tn) before returning to the commandmode. If this register value is zero, the test will not automatically terminate; the test must be terminated from the commandmode by issuing an &T0 or H command. When S18 is non-zero, the modem returns the OK message upon test termination.Range:0-255 secondsDefault:0

AT Command Reference Manual4-81048S19 - AutoSync Bit Mapped OptionsDefines the options for AutoSync operation (see &Q4 command). S19 must be set to the desired value before &Q4 is issued.Default:0Bit 0 �ReservedBit 1 �BSC/HDLC format select0 =BSC selected (Default.)1 =HDLC selectedBit 2 �Address detection enable/disable0 =DIsabled (Default.)1 =EnabledBit 3 �NRZI/NZI coding select0 =NRZI (Default.)1 =NZIBit 4 �Idle indicator select select0 =Mark idle (Default.)1 =Flag or sync idleBits 5 - 7 �ReservedS20 - AutoSync HDLC Address or BSC Sync CharacterDefines the HDLC address (S19 bit 1 = 1) or BSC Sync Character (S19 bit 1 = 0) for AutoSync operation (see &Q4 command).S20 must be set to the desired value before &Q4 is issued.Range:0-255Default:0

AT Command Reference Manual10484-9S21 - V.24/General Bit Mapped Options StatusIndicates the status of command options.Default:4 (00000100b)Bit 0 �Set by &Jn command but ignored otherwise.0 =&J0 (Default.)1 =&J1Bit 1 �ReservedBit 2 �CTS behavior (&Rn)0 =CTS tracks RTS (&R0)1 =CTS always on (&R1) (Default.)Bits 3-4 �DTR behavior (&Dn)0 =&D0 selected (Default.)1 =&D1 selected2 =&D2 selected3 =&D3 selectedBit 5 �RLSD (DCD) behavior (&Cn)0 =&C0 selected (Default.)1 =&C1 selectedBit 6 �DSR behavior (&Sn)0 =&S0 selected (Default.)1 =&S1 selectedBit 7 �Long space disconnect (Yn)0 =Y0 (Default.)1 =Y1

AT Command Reference Manual4-101048S22 - Speaker/Results Bit Mapped Options StatusIndicates the status of command options.Default:117 (75h) (01110101b)Bits 0-1 �Speaker volume (Ln)0 =Off (L0)1 =Low (L1) (Default.)2 =Medium (L2)3 =High (L3)Bits 2-3 �Speaker control (Mn)0 =Disabled (M0)1 =Off on carrier (M1) (Default.)2 =Always on (M2)3 =On during handshake (M3)Bits 4-6 �Limit result codes (Xn)0 =X04 =X15 =X26 =X37 =X4 (Default.)Bit 7�Reserved

AT Command Reference Manual10484-11S23 - General Bit Mapped Options StatusIndicates the status of command options.Default:54 (36h) (00110110b)Bit 0�Grant RDL0 =RDL not allowed (&T5) (Default.)1 =RDL allowed (&T4)Bits 1-3 �DTE Rate0 =0 - 300 bps1 =600 bps2 =1200 bps3 =2400 bps (Default.)4 =4800 bps5 =9600 bps6 =19200 bps7 =38400 bps or higherBits 4-5 �Assumed DTE parity0 =even1 =not used2 =odd3 =none (Default.)Bit 6-7 �Guard tone (&Gn)0 =None (&G0) (Default)1 =None (&G1)2 =1800 Hz (&G2)S24 - Sleep Inactivity TimerSets the length of time, in seconds, that the modem will operate in normal mode with no detected telephone line or DTE lineactivity before entering low-power sleep mode. The timer is reset upon any DTE line or telephone line activity. If the S24 valueis zero, neither DTE line nor telephone inactivity will cause the modem to enter the sleep mode.Range:0-255 secondsDefault:0S25 - Delay To DTRSets the length of time that the modem will ignore DTR for taking the action specified by &Dn. Its units are seconds forsynchronous modes and one hundredths of a second for other modes.Range:0-255 (1 second for synchronous modes 1; 0.01 second otherwise )Default:5S26 - RTS to CTS DelaySets the time delay, in hundredths of a second, before the modem turns CTS ON after detecting an OFF-to-ON transition onRTS when &R0 is commanded. Pertains to synchronous operation only.Range:0-255 hundredths of a secondDefault:1

AT Command Reference Manual4-121048S27 - Bit Mapped Options StatusIndicates the status of command options.Default:9 (09h) (00001001b)Bits 0,1,3 �Synchronous/asynchronous selection (&Mn/&Qn)310000=&M0 or &Q0001=&M1 or &Q1010=&M2 or &Q2011=&M3 or &Q3100=&Q4101=&Q5 (Default.)110=&Q6Bit 2 �Leased line control (&Ln)0 =Dial up line (&L0) (Default.)1 =Leased line (&L1)Bits 4,5 �Internal clock select (&Xn)0 =Internal clock (&X0) (Default.)1 =External clock (&X1)2 =Slave clock (&X2)Bit 6 �CCITT/Bell mode select (Bn)0 =CCITT mode (B0) (Default.)1 =Bell mode (B1)Bit 7 - Reserved

AT Command Reference Manual10484-13S28 - Bit Mapped Options StatusDefault:0Bits 0-1 �ReservedBit 2 �Reserved (always 0).Bits3 -4 �Pulse dialing (&Pn)0 =39%-61% make/break ratio at 10 pulses per second (&P0) (Default.)1 =33%-67% make/break ratio at 10 pulses per second (&P1)2 =39%-61% make/break ratio at 20 pulses per second (&P2)3 =33%-67% make/break ratio at 20 pulses per second (&P3)Bit 5 �ReservedBits 6-7 �MNP Link Negotiation Speed (*Hn)0 =Link negotiation at highest speed (*H0) (Default.)1 =Link negotiation at 1200 bps (*H1)2=Link negotiation at 4800 bps (*H2)S29 - Flash Dial Modifier TimeSets the length of time, in units of 10 ms, that the modem will go on-hook when it encounters the flash (!) dial modifier in the dialstring. The time can be limited as it is a country dependent parameter.Range:0-255 10 ms intervalsDefault:0 (disabled)S30 - Disconnect Inactivity TimerSets the length of time, in tens of seconds, that the modem will stay online before disconnecting when no data is sent orreceived. In error-correction mode, any data transmitted or received will reset the timer. In other modes, any data transmittedwill reset the timer. The timer is inoperative in synchronous mode.Range:0-255 tens of seconds (0-2550 seconds)Default:0 (disabled)

AT Command Reference Manual4-141048S31 - Bit Mapped Options StatusDefault:2 (00000010b)Bit 0 �ReservedBit 1 �Controls auto line speed detection (Nn)0 =Disabled (N0)1 =Enabled (N1) (Default.)Bits 2-3 �Controls error correction progress messages (Wn)0 =DTE speed only (W0) (Default.)1 =Full reporting (W1)2 =DCE speed only (W2)Bit 3 �ReservedBits 4-7 �ReservedS32 - XON CharacterSets the value of the XON character.Range:0-255, ASCII decimalDefault:17 (11h)S33 - XOFF CharacterSets the value of the XOFF character.Range:0-255, ASCII decimalDefault:19 (13h)S34-S35 - ReservedS36 - LAPM Failure ControlDefault:7 (00000111b)Bits 0-2 �This value indicates what should happen upon a LAPM failure. These fallback options areinitiated immediately upon connection if S48=128. If an invalid number is entered, the number isaccepted into the register, but S36 will act as if the default value has been entered.0 =Modem disconnects.1 =Modem stays on-line and a Direct mode connection is established.2 =Reserved.3 =Modem stays on-line and a Normal mode connection is established.4 =An MNP connection is attempted and if it fails, the modem disconnects.5 =An MNP connection is attempted and if it fails, a Direct mode connection isestablished.6 =Reserved.7 =An MNP connection is attempted and if it fails, a Normal mode connection isestablished. (Default.)Bits 3-7 �Reserved

AT Command Reference Manual10484-15S37 - Desired Line Connection SpeedThis register specifies the desired line connection speed.Notes:1.When the Nn command is issued or the S37 register value is modified, the +MS command subparameters are updated toreflect the speed and modulation specified by the S37 value (see +MS command). For example:If N0 command is active, S37=10 updates the +MS command subparameters to reflect +MS=10,1,300,12000If N1 command is active, S37=10 updates the +MS command subparameters to reflect +MS=10,0,12000,120002.S37 is not updated by the +MS command.3.Use of the +MS command is recommended instead of the Nn and S37=x commands. Nn and S37=x commands aresupported for compatibility with existing communication software.Default:0Bits 0-4 �Desired line connection speed. If an invalid number is entered, the number is accepted into theregister, but S37 will act as if the default value has been entered.0 =Attempt automode connection. If N0 is active, connection is attempted at the mostrecently sensed DTE speed (+MS command settings are updated to the appropriatevalues). If N1 is active, connection is attempted at the highest possible speed(+MS settings are updated to 11,1,300,2880 to reflect V.34, automode, 300 bpsminimum speed, and 28800 bps maximum speed). (Default.)1-3 =Attempt to connect at 300 bps.4 =Reserved.5 =Attempt to connect at V.22 1200 bps.6 =Attempt to connect at V.22 bis 2400 bps.7 =Attempt to connect at V.23.8 =Attempt to connect at V.32 bis/V.32 4800 bps.9 =Attempt to connect at V.32 bis/V.32 9600 bps.10 =Attempt to connect at V.32 bis 12000 bps.11 =Attempt to connect at V.32 bis 14400 bps.12 =Attempt to connect at V.32 bis 7200 bps.Bits 5-7 �Reserved

AT Command Reference Manual4-161048S38 - Delay Before Forced Hang UpThis register specifies the delay between the modem’s receipt of the H command to disconnect (or ON-to-OFF transition ofDTR if the modem is programmed to follow the signal), and the disconnect operation. Applicable to error-correction connectiononly. This register can be used to ensure that data in the modem buffer is sent before the modem disconnects.1.If S38 is set to a value between 0 and 254, the modem will wait that number of seconds for the remote modem toacknowledge all data in the modem buffer before disconnecting. If time expires before all data is sent, the NO CARRIERresult code will be issued to indicate that data has been lost. If all data is transmitted prior to time-out, the response tothe H0 command will be OK.2.If S38 is set to 255, the modem does not time-out and continues to attempt to deliver data in the buffer until theconnection is lost or the data is delivered.Range:0-255 secondsDefault:20S39 - Flow Control Bit Mapped Options StatusDefault:3 (00000011b)Bits 0-2 �Status of command options0 =No flow control3 =RTS/CTS (&K3) (Default.)4 =XON/XOFF (&K4)5 =Transparent XON (&K5)6 =Both methods (&K6)Bits 3-7 �Reserved

AT Command Reference Manual10484-17S40 - General Bit Mapped Options StatusIndicates the status of command options.Default:105 (69h) (01101001b)Bit 0 - 1� MNP Extended Services (-Kn)0 =Disable extended services (-K0) (Default for non-MNP 10 models.)1 =Enable extended services (-K1) (Default for MNP 10 models.)2 =Enable extended services (-K2)Bit 2�Power Level Adjustment for Cellular Use ()Mn)0 =Auto-adjustment ()M0) (Default.)1 =Force adjustment ()M1)Bits 3-5 �Break Handling (\Kn)0 =\K01 =\K12 =\K23 =\K34 =\K45 =\K5 (Default.)Bits 6-7 �MNP block size (\An)0 =64 chars (\A0)1 =128 chars (\A1) (Default.)2 =192 chars (\A2)3 =256 chars (\A3)

AT Command Reference Manual4-181048S41 - General Bit Mapped Options StatusIndicates the status of command options.Default:131 (10000011b)Bits 0 -1 �Compression selection (%Cn)0 =Disabled (%C0)1 =MNP 5 (%C1)2 =V.42 bis (%C2)3 =MNP 5 and V.42 bis (%C3) (Default.)Bit 2, 6�Auto retrain and fallback/fall forward (%En)Bit 6Bit 20 0=Retrain and fallback/fall forward disabled (%E0) (Default.)01=Retrain enabled (%E1)10=Fallback/fall forward enabled (%E2)Bit 3 �ReservedBit 4 �Block mode control (\Ln)0 =Stream mode (\L0) (Default.)1 =Block mode (\L1)Bit 5 �ReservedBit 7 �Enable fallback to V.22bis/V.22 (-Qn)0 =Disabled (-Q0)1 =Enabled (-Q1) (Default.)S46 - Data Compression ControlControls selection of compression. The following actions are executed for the given values:Range:136 or 138Default:138S46=136Execute error correction protocol with no compression.S46=138Execute error correction protocol with compression. (Default.)S48 - V.42 Negotiation ActionThe V.42 negotiation process determines the capabilities of the remote modem. However, when the capabilities of the remotemodem are known and negotiation is unnecessary, this process can be bypassed if so desired.Range:0, 7, or 128 If an invalid number is entered, it is accepted into the S-Register, but S48 will act as if 128 hasbeen entered.Default:7S48=0Disable negotiation; bypass the detection and negotiation phases; and proceed with LAPM.S48=7Enable negotiation. (Default.)S48=128 Disable negotiation; bypass the detection and negotiation phases; and proceed at once with thefallback action specified in S36. Can be used to force MNP.

AT Command Reference Manual10484-19S82 - Break Handling OptionsS82 is for compatability purposes only, changing this register will not have any affect.S86 - Call Failure Reason CodeWhen the modem issues a NO CARRIER result code, a value is written to this S-Register to help determine the reason for thefailed connection. S86 records the first event that contributes to a NO CARRIER message. The cause codes are:Range:0, 4, 5, 9, 12, 13, or 14Default:S86=0Normal disconnect, no error occurred.S86=4Loss of carrier.S86=5 V.42 negotiation failed to detect an error-correction modem at the other end.S86=9 The modems could not find a common protocol.S86=12Normal disconnect initiated by the remote modem.S86=13 Remote modem does not respond after 10 re-transmissions of the same message.S86=14 Protocol violation.S91 - PSTN Transmit Attenuation LevelSets the transmit attenuation level from 0 to 15 dBm for the PSTN mode, resulting in a transmit level from 0 to -15˚dBm, Insome countries, the transmit level may not be changed and there are checks to prevent transmit attenuation level changeusing ConfigurACE.Range:0 to 15 dBm (Corresponding to 0 to -15 dBm transmit level.)Default:10 (-10 dBm transmit level.)S92 - Fax Transmit Attenuation LevelSets the transmit attenuation level from 0 to 15 dBm for the fax mode, resulting in a transmit level from 0 to -15˚dBm. In somecountries, the transmit level may not be changed and there are checks to prevent transmit attenuation level change usingConfigurACE.Range:0 to 15 dBm (Corresponding to 0 to -15 dBm transmit level.)Default:10 (-10 dBm transmit level.)

AT Command Reference Manual4-201048S95 - Extended Result CodesThe bits in this register can be set to override some of the Wn command options. A bit set to a 1 in this register will enable thecorresponding result code regardless of the Wn setting. Also, refer to Table 3-1.Default:0Bit 0 �CONNECT result code indicates DCE speed instead of DTE speed.Bit 1 �Append/ARQ to CONNECT XXXX result code in error-correction mode (XXXX = rate; seeTable˚3—1).Bit 2 �Enable CARRIER XXXX result code (XXXX = rate; see Table 3-1).Bit 3 �Enable PROTOCOL XXXX result code (XXXX = protocol identifier; see Table 3-1).Bit 4 �Reserved.Bit 5 �Enable COMPRESSION result code (XXXX = compression type; see Table 3-1).Bit 6 �Reserved.Bit 7 �Reserved.S201 - Cellular Transmit LevelThe bits in this register are set by the @Mn and :En commands to support cellular connections.Default:20hBits 0 - 4 �Initial Cellular Power Level Setting (@Mn; default = @M0)Bit 5 �Compromise Equalizer Enable Command (:En; default = E1)Bit 6 �Reserved.Bit 7 �Reserved.

AT Command Reference Manual10485-15 . V.25 BIS COMMAND SETV.25 bis commands are not supported.

AT Command Reference Manual5-21048This page is intentionally blank.

AT Command Reference Manual10486-16 . FAX CLASS 1 COMMANDS6 . 1 . FAX I/O PROCESSINGThe fax I/O interface supports asynchronous serial and parallel interfaces. The interface rate is 19200 bps. The characterformat is 8 bits data, no parity, and 1 stop bit. Start and stop elements are removed from the transmit data and added to thereceive data. Both transmit and receive data are buffered. Flow control using XON/XOFF (DC1/DC3) or RTS/CTS is provided.Unique control character strings are identified, filtered, or reinserted into the I/O data stream. These control characters andtheir resultant action are described below.6 . 1 . 1 . DTE-to-Modem Transmit Data StreamCharacters DetectedAction Taken<DLE><data>Delete <DLE><data> characters.<DLE><ETX>Recognize as a string terminator and take appropriate action.<DLE><DLE>Replace with single <DLE> character.6 . 1 . 2 . Modem-to-DTE Receive Data StreamCharacters DetectedAction Taken<DLE>Insert extra <DLE> ahead of <DLE>.The modem also identifies the end of a frame by inserting <DLE><ETX> into the data stream after the FCS bytes.6 . 1 . 3 . Fax Mode SelectionFax class 1 commands are identified in Table 6-1. Fax modes and rates are determined by the AT+F commands as described inSection 6.2.Table 6-1.Fax Class 1 CommandsCommandFunction

Service Class ID

+FCLASS=Service Class

Fax Class 1 Commands

+FAE=nData/Fax Auto Answer

+FTS=nStop Transmission and Wait

+FRS=nReceive Silence

+FTM=nTransmit Data

+FRM=nReceive Data

+FTH=nTransmit Data with HDLC Framing

+FRH=nReceive Data with HDLC Framing

6 . 1 . 4 . Fax OriginationOrigination of fax calls is made using the ATD command. Upon completion of the dial function, a calling tone at 1100 Hz istransmitted, with a cadence of 0.5 seconds on and 3 seconds off. The modem automatically enters mode +FRH=3 and sendsthe CONNECT message to the DTE when FSK flags are detected from the remote.

AT Command Reference Manual6-210486 . 1 . 5 . Fax AnsweringAnswering of fax calls is identical to answering of data calls with the exception that the modem enters the fax handshakingmode instead of the data handshaking mode after going off-hook. If +FAE=0, the modem, after sending answer tone,automatically enters fax mode (+FTH=3), sends the CONNECT message to the DTE, and starts sending FSK flags. If +FAE=1,the modem determines whether the caller is a data modem or fax modem and sends the DATA or FAX result code,respectively, to the DTE.6 . 1 . 6 . Fax Control TransmissionFax control transmission is initiated by the +FTH=n command. After this command is issued, the modem generates theCONNECT message and transmits carrier in the modulation scheme specified by the parameter n. The modem then transmitsHDLC flags for a minimum of 1 second. The modem continues to transmit the HDLC flags until it receives a character from theDTE.When characters are received from the DTE, the modem adds start and end flags, performs zero-bit insertion, generates FCS,and deletes <DLE><chr> character pairs before transmitting the characters to the remote fax machine. Each <DLE><DLE>sequence is transmitted as a single <DLE>. <DLE><ETX> is considered as the end of frame marker and is not transmitted. Alldata received from the DTE after <DLE><ETX> is ignored by the modem until the modem generates either the CONNECT, OK,or ERROR result code.If no more data is in the transmit buffer and the final bit was a 1 (bit 4 of the second byte received from the DTE), the modemgenerates the OK result code and returns to the command mode. If the final bit was a 0, the modem generates the CONNECTmessage and waits for further data from the DTE while transmitting HDLC flags. If no more data is received before 5 secondselapse, the modem drops carrier, goes on-hook, and generates the ERROR result code.6 . 1 . 7 . Fax Control ReceptionFax control reception is initiated using the AT+FRH=n command. After this command is issued, the modem looks for carrier inthe modulation scheme specified by the parameter n. If no carrier is detected before the period of time specified by register S7expires, the modem generates the NO CARRIER message and returns to command mode. If a V.21 carrier is detected when ahigh speed carrier is expected, the modem generates the +FCERROR message and returns to the command mode. If thespecified carrier is detected, the modem generates the CONNECT message and enters the HDLC receive mode.In HDLC receive mode, the modem receives HDLC frames from the remote fax machine, strips the flags, performs zero-bitdeletion, performs error checking, and handles <DLE><chr> character pairs before passing the data to the DTE. The modemprefixes each <DLE> character with another <DLE> character before sending it to the DTE. After the last byte in the frame, themodem sends <DLE><ETX> to the DTE marking the end of the frame. The modem then generates either the OK message if noerrors were detected or the ERROR message if errors were detected (FCS is incorrect), and returns to command mode.While in command mode, the modem continues to receive data in the selected modulation scheme, and sends the data aftersending the CONNECT message to the DTE when the DTE reissues the +FRH command with the same parameter. If the DTEissues the +FRH command with a different parameter, the modem clears all buffers and proceeds as described previously.If carrier is lost while in command mode and the DTE reissues the +FRH command with the same parameter, and there is nodata in the buffer, the modem sends the ERROR result code to the DTE and returns to the command mode. If there is data inthe buffer, the modem sends the next frame of buffered data to the DTE, followed by <DLE><ETX>, and either the ERRORresult code if errors were detected or the OK result code if no errors were detected. The modem then returns to commandmode.The modem concludes an error is detected if carrier is lost for any period of time during or before the reception of a frame. Ifcarrier is lost for a time period longer than the time specified by the register S10, the modem finishes delivering the data in thereceive buffer (if any) to the DTE, sends <DLE><ETX>, generates the ERROR message, and returns to command mode. Allsubsequent data received from the remote is discarded.If the modem detects a frame abort sequence (seven consecutive ones with no zero insertion) while it is waiting for a framebeginning flag (it was receiving HDLC flags), it will wait for the HDLC flags again until either carrier is lost, or the DTE aborts theprocess by sending an abort character or by dropping DTR with &D2 in effect. If the frame abort sequence is detected whilethe modem is receiving a frame it finishes delivering the data in the receive buffer (if any) to the DTE, sends <DLE><ETX>,generates the ERROR message, and returns to command mode. The modem keeps looking for HDLC flags followed by moredata from the remote, with the selected modulation scheme.

AT Command Reference Manual10486-3If the modem detects a receive buffer overflow condition, it concludes that there was an FCS error in that frame. The modemwill receive more frames only if a starting flag is detected and there is room in the receive buffer. If a starting flag is detectedand there is no room in the buffer, the modem discards all data in that frame.If the modem receives any character from the DTE after the +FRH command (except flow control characters if software flowcontrol is in effect), or if the modem detects a high-to-low transition of the DTR signal while &D1 is in effect, it sends<DLE><ETX> to the DTE, generates OK result code, and returns to command mode. The receive buffer is cleared and all datareceived from the remote is discarded. If the modem detects a DTR drop while &D2 is in effect, it goes on-hook, sends<DLE><ETX> to the DTE, generates OK result code, and returns to command mode. If the modem detects a DTR drop while&D3 is in effect, the modem performs a warm reset.6 . 1 . 8 . Fax Data TransmissionFax data transmission is initiated by the AT+FTM=n command. After this command is issued, the modem generates theCONNECT message and transmits carrier in the modulation scheme specified by the parameter n. The modem then transmitsconstant 1 bits for a minimum of one second and continues to transmit constant 1 bits until it receives a character from theDTE.When data is received from the DTE, the modem deletes start and stop bits and deletes all <DLE><chr> character pairs beforetransmitting the data to the remote. Each <DLE><DLE> sequence is transmitted as a single <DLE>. <DLE><ETX> isconsidered as the end of stream marker, and is not transmitted. All data received from the DTE after the <DLE><ETX> isignored by the modem until the modem generates either the CONNECT, OK, or ERROR result code.If no more data is in the transmit buffer, and the last transmitted character was not an ASCII NULL, the modem generates theOK result code and returns to the command mode. If the last character transmitted was an ASCII NULL, the modem generatesthe CONNECT message to the DTE and waits for further data from the DTE while transmitting NULLs to the remote. If moredata is received before five seconds elapse, the modem continues to transmit the data as described in the previousparagraph. If five seconds elapse and no data is received from the DTE, the modem drops carrier, goes on-hook, andgenerates the ERROR result code.6 . 1 . 9 . Fax Data ReceptionFax data reception is initiated using the AT+FRM=n command. After this command is issued, the modem looks for carrier in themodulation scheme specified by the parameter n. If no carrier is detected before the period of time specified by register S7expires, the modem generates the NO CARRIER message and returns to command mode. If a V.21 carrier is detected when ahigh speed carrier is expected, the modem generates the +FCERROR message and returns to the command mode. If thespecified carrier is detected, the modem generates the CONNECT message and enters the data receive mode.While in data receive mode, the modem receives data from the remote, adds start and stop bits, and handles <DLE><chr>character pairs before passing the data to the DTE. The modem prefixes each <DLE> character with another <DLE> characterbefore sending it to the DTE.If carrier is lost for a time period longer than the time specified by the register S10, the modem finishes delivering the data inthe receive buffer (if any) to the DTE, sends <DLE><ETX>, generates the NO CARRIER result code, and returns to thecommand mode. All subsequent data received from the remote is discarded.If the modem detects a receive buffer overflow condition, it stops receiving from the remote until there is room in the receivebuffer. The modem informs the DTE of the buffer overflow after it sends to the DTE the last character that was stored in thebuffer before the overflow occurred.If the modem receives any character from the DTE after the +FRM command (except flow control characters if software flowcontrol is in effect), or if the modem detects a high-to-low transition of the DTR signal while &D1 is in effect, it sends<DLE><ETX> to the DTE, generates the OK result code, and returns to command mode. The receive buffer is cleared and alldata received from the remote is discarded. If loss of DTR is detected while &D2 is in effect, the modem goes on-hook, sends<DLE><ETX> followed by OK result code to the DTE, and returns to command mode. If the modem detects a DTR drop while&D3 is in effect, the modem performs a warm reset.

AT Command Reference Manual6-410486 . 2 . C O M M A N D S +FCLASS=n - Select Service Class+FCLASS=n command sets the active service class.Parameters: 0-2Command options:+FCLASS=0Select Data Mode (Default.)+FCLASS=1Select Facsimile Class 1+FCLASS=2Select Facsimile Class 2+F<command>? - Report Active Configuration+F<command>? interrogates the modem to determine the active configuration.Typical responses are:+FAE?0 if auto answer is disabled; 1 if auto answer is enabled+FCLASS?0 if in data mode; 1 if in fax class 1; 2 if in fax class 2+F<command>=? - Report Operating Capabilities+F<command>=? can be used to determine the operating capabilities of the modem.Typical responses are:+FAE=?0 or 1+FCLASS=?0, 1, or 2+FTM=?24, 48, 72, 73, 74, 96, 97, 98, 121, 122, 145, 146+FRM=?24, 48, 72, 73, 74, 96, 97, 98, 121, 122, 145, 146+FAE=n - Data/Fax Auto Answer+FAE=n allows the DTE to either restrict answering to class 1, or to automatically detect whether the calling station is a faxclass 1 modem or data modem, and answer accordingly.Parameters: n = 0 or 1Command options:n = 0Disable data/fax auto answer mode. The modem answers as a fax modem only. (Default.).n = 1Enable data/fax auto answer mode. The modem answers as a fax or data modem.After a data (not fax) connection is acheived (indicated by the DATA result code), the DTE must issue an ATO command tocause the modem to go on-line.+FTS=n - Stop Transmission and Wait+FTS=n causes the modem to terminate a transmission and wait for n 10-ms intervals before responding with the OK resultcode. An ERROR response code results if this command is issued while the modem is on-hook.+FRS=n - Receive Silence+FRS=n causes the modem to report back to the DTE with an OK result code after n 10 ms-intervals of silence have beendetected on the line. This command is aborted if any character is received from the DTE. The modem discards the abortingcharacter and issues an OK result code. An ERROR response code results if this command is issued while the modem is on-hook.

AT Command Reference Manual10486-5+FTM=n - Transmit Data+FTM=n causes the modem to transmit data using the modulation defined below. An ERROR response code results if thiscommand is issued while the modem is on-hook.Parameters: See Command optionsCommand options:+FTM=24V.27 ter 2400 bps+FTM=48V.27 ter 4800 bps+FTM=72V.29 7200 bps+FTM=73V.17 7200 bps long+FTM=74V.17 7200 bps short+FTM=96V.29 9600 bps+FTM=97V.17 9600 bps long+FTM=98V.17 9600 bps short+FTM=121V.17 12000 bps long+FTM=122V.17 12000 bps short+FTM=145V.17 14400 bps long+FTM=146V.17 14400 bps short+FRM=n - Receive Data+FRM=n causes the modem to enter the receiver mode using the modulation defined below. An ERROR response code resultsif this command is issued while the modem is on-hook.Parameters: See Command optionsCommand options:+FRM=24V.27 ter 2400 bps+FRM=48V.27 ter 4800 bps+FRM=72V.29 7200 bps+FRM=73V.17 7200 bps long+FRM=74V.17 7200 bps short+FRM=96V.29 9600 bps+FRM=97V.17 9600 bps long+FRM=98V.17 9600 bps short+FRM=121V.17 12000 bps long+FRM=122V.17 12000 bps short+FRM=145V.17 14400 bps long+FRM=146V.17 14400 bps short

AT Command Reference Manual6-61048+FTH=n - Transmit Data with HDLC Framing+FTH=n causes the modem to transmit data using HDLC protocol and the modulation defined below. An ERROR response coderesults if this command is issued while the modem is on-hook.Parameters: See Command options.Command options:+FTH=3V.21 channel 2 300 bps+FTH=24V.27 ter 2400 bps+FTH=48V.27 ter 4800 bps+FTH=72V.29 7200 bps+FTH=73V.17 7200 bps long+FTH=74V.17 7200 bps short+FTH=96V.29 9600 bps+FTH=97V.17 9600 bps long+FTH=98V.17 9600 bps short+FTH=121V.17 12000 bps long+FTH=122V.17 12000 bps short+FTH=145V.17 14400 bps long+FTH=146V.17 14400 bps short+FRH=n - Receive Data with HDLC Framing+FRH=n causes the modem to receive frames using HDLC protocol and the modulation defined below. An ERROR responsecode results if this command is issued while the modem is on-hook.Parameters: See Command options.Command options:+FTH=3V.21 channel 2 300 bps+FRH=24V.27 ter 2400 bps+FRH=48V.27 ter 4800 bps+FRH=72V.29 7200 bps+FRH=73V.17 7200 bps long+FRH=74V.17 7200 bps short+FRH=96V.29 9600 bps+FRH=97V.17 9600 bps long+FRH=98V.17 9600 bps short+FRH=121V.17 12000 bps long+FRH=122V.17 12000 bps short+FRH=145V.17 14400 bps long+FRH=146V.17 14400 bps short6 . 3 . EXAMPLESExamples of calling (transmitting) and answering (receiving) one page using fax class 1 commands are shown in Tables 6-2and 6-3, respectively.

AT Command Reference Manual10486-7Table 6-2.Fax Class 1 Calling Sequence (One Page)DTE CommandsDCE Responses

(Host)(Modem)Remote FaxNotes

(1)AT+FCLASS=1(2)OKSet to Class 1

PHASE A

(3)ATDT6163(4)Dials(5)Answers+FRH=3 implied by Dialing

(6)CONNECT(7)Send HDLC flags

PHASE B

(8)Send NSF frame

(9)<NSF>,OK

(10)AT+FRH=3(11)CONNECT

(12)Send CSI frame

(13)<CSI>,OK

(14)AT+FRH=3(15)CONNECT

(16)Send DIS frameLast frame bit = 1

(17)<DIS>,OK(18)Drop carrier

(19)AT+FTH=3(20)Send HDLC flags(21)Receive flags

(21)CONNECT

(22)<TSI>(23)Send TSI frame(24)Receive TSILast frame bit = 0

(25)CONNECT

(26)<DCS>(27)Send DCS frame(28)Receive DCSLast frame bit = 1

(29)Detect last frame bit

(39)OK, drop carrier

(31)AT+FTS=8(32)OK, wait 80 ms

(33)AT+FTM=96(34)Send V.29

(35)CONNECT

(36)<TCF>(37)Send TCF data(38)Receive & check

(39)OK

(40)AT+FRH=3(41)CONNECT

(42)Send CFR frameLast frame bit = 1

(43)<CFR>,OK(44)Drop carrier

(45)OK

PHASE C

(46)AT+FTM=96(47)Send V.29

(48)CONNECT

(49)age data(50)Send page data(51)Receive data

(52)OK

(53)AT+FTH=3(54)Send HDLC flags(55)Receive flags

(56)CONNECT

PHASE D

(57)<EOP>(58)Send EOP frame(59)Receive EOPLast frame bit = 1

(60)OK, drop carrier

(61)AT+FRH=3(62)CONNECT

(63)Send MCF frameLast frame bit = 1

(64)<MCF>, OK

(65)AT+FTH=3(66)Send HDLC flags(67)Receive flags

(68)CONNECT

(69)<DCN>(70)Send DCN frame(71)Receive DCNLast frame bit = 1

(72)OK, drop carrier

PHASE E

(73)ATH0(74)OK, hang up(75)Hang up

AT Command Reference Manual6-81048Table 6-3.Fax Class 1 Answering Sequence (One Page)DTE CommandsDCE Responses

(Host)(Modem)Remote FaxNotes

(1)AT+FCLASS=1(2)OKSet to Class 1

PHASE A

(3)FAX machine dials

(4)RING

(5)ATA(6)Modem answers

(7)Send HDLC flags(8)Receive flags+FTH=3 implied by answering

(9)CONNECT

PHASE B

(10)<NSF>(11)Send NSF frame(12)Receive NSFLast frame bit = 0

(13)CONNECT

(14)<CSI>(15)Send CSI frame(16)Receive CSILast frame bit = 0

(17)CONNECT

(18)<DIS>(19)Send DIS frame (20)Receive DISLast frame bit = 1

(21)OK, drop carrier

(22)AT+FRH=3(23)CONNECT

(24)Send TSI frameLast frame bit = 0

(25)<TSI>, OK

(26)AT+FRH=3(27)CONNECT

(28)Send DCS frameLast frame bit = 1

(29)<DCS>, OK(30)Drop Carrier

(31)AT+FRM=96

(32)Send V.29

(33)CONNECT(34)Send TCF frame

(35)<TCF>(36)Drop carrier

(37)NO CARRIER

(38)AT+FTH=3(39)CONNECT

(40)<CFR>(41)Send CFR frame(42)Receive CFRLast frame bit = 1

(43)OK, drop carrier

PHASE C

(44)AT+FRM=96

(45)Send page data

(46)<page data>(47)Drop carrier

(48)NO CARRIER

PHASE D

(49)AT+FRH=3(50)CONNECT

(51)Send EOP frameLast frame bit = 1

(52)<EOP>, OK

(53)AT+FTH=3(54)CONNECT

(55)<MCF>(56)Send MCF frame(57)Receive MCFLast frame bit = 1

(58)OK, drop carrier

(59)AT+FRH=3(60)CONNECT

(61)Send DCN frame Last frame bit = 1

(62)<DCN>, OK

PHASE E

(73)ATH0(74)OK, hang up(75)Hang up

AT Command Reference Manual10487-17 . FAX CLASS 2 COMMANDSThe fax class 2 commands are summarized in Table 7-1.7 . 1 . COMMAND SYNTAX AND GUIDELINES7 . 1 . 1 . DTE CommandsThe ISO 646 character set (CCITT T.50 International Alphabet 5, American Standard Code for Information Interchange) isused for the issuance of commands and responses. Only the low-order 7 bits of each character are used for commands orparameters; the high order bit is ignored. Upper case characters are equivalent to lower case characters.For Phase C data transmission or reception, all 8 bits are needed.DTE Command LinesA command line is a string of characters sent from a DTE to the modem (DCE) while the modem is in a command state. Acommand line has a prefix, a body, and a terminator. Each command line (with the exception of the A/ command) must beginwith the character sequence AT and must be terminated by a carriage return. Commands entered in upper case or lower caseare accepted, but both the A and T must be of the same case, i.e., "AT" = ASCII 065, 084 or �at� = ASCII 097, 116. The body isa string of commands restricted to printable ASCII characters (032 - 126). Space characters (ASCII 032) and controlcharacters other than CR (ASCII 013) and BS (ASCII 010) in the command string are ignored. The default terminator is theASCII <CR> character. Characters that precede the AT prefix are ignored. The command line interpretation begins uponreceipt of the carriage return character.Facsimile Command SyntaxAfter the "AT" or "at" prefix, facsimile commands use extended syntax. Each command is preceded by the �+F� character andconsists of single characters and a decimal parameter (if applicable) terminated by the semicolon �:� character (ASCII 059) orby the <CR> that terminated the command line. A missing decimal parameter is evaluated as 0.For example, the command to instruct the modem to automatically answer a data or fax call and also enable reception is:AT+FAE=0; +FCR 1 <CR>Basic data mode and fax service class mode select commands are:AT+FCLASS=0 <CR>for Data ModeAT+FCLASS=1 <CR>for Service Class 1 FaxAT+FCLASS=2 <CR>for Service Class 2 FaxIn Class 2, the DCE makes and terminates calls, manages the communication session and negotiates (T.30 protocol) andtransports the image date to DTE. The T.4 protocol management of image data, etc., is done by DTE.The response toAT+FCLASS= 0<CR>in Data ModeorAT+FCLASS=2<CR>in Service Class 2 FaxisOKThe service class may be set by the DTE from the choices available using the �+FCLASS=<VALUE>� command.General Rules1.+Fnnn commands must be entered completely, otherwise an ERROR response is sent.2.All response messages are preceded and followed by <CR><LF>. Multiple response commands (e.g., +FDIS: +FCSI: and+FDCS:) will, therefore, appear to a have a blank line between them.

AT Command Reference Manual7-210483.Fax Class 2 commands can be separated by the �:� character. The �;� character can be omitted if desired. Note that non-data commands cannot be separated by the �;� which is allowed as a dial modifier.Table 7-1.Fax Class 2 CommandsCommandFunction

Service Class ID

+FCLASS=Service Class

Class 2 Action Commands

DOriginate a Call

AAnswer a Call

+FDTData Transmission

+FET=NTransmit Page Punctuation

+FDRBegin or Continue Phase C Receive Data

+FKSession Termination

Class 2 DCE Responses

+FCONFacsimile Connection Response

+FDCS:Report Current Session

+FDIS:Report Remote Identification

+FCFRIndicate Confirmation to Receive

+FTSI:Report the Transmit Station ID

+FCSI:Report the Called Station ID

+FPTS:Page Transfer Status

+FET:Post Page Message Response

+FHNGCall Termination with Status

Class 2 Session Parameters

+FMFR?Identify Manufacturer

+FMDL?Identify Model

+FREV?Identify Revision

+FDCC=DCE Capabilities Parameters

+FDIS=Current Sessions Parameters

+FDCS=Current Session Results

+FLID=Local ID String

+FCRCapability to Receive

+FPTS=Page Transfer Status

+FCR=Capability to Receive

+FAEAdaptive Answer

+FBUF?Buffer Size (Read Only)

+FPHCTOPhase C Time Out

+FAXERRFax Error Value

+FBORPhase C Data Bit Order

AT Command Reference Manual10487-34.All Class 2 commands are assumed to be the final command on a command line. Additional characters will be ignored.5.An ERROR message will be generated if any of the following conditions occur:a.A Class 1 command is received while in Class 2.b.A Class 2 command is received while in Class 1.c.A Class 1 or Class 2 action command is received while in data modem mode.d.A Class 2 read-only parameter is given the �=� form of a +F command (e.g., AT+FAXERR=5).e.A Class 2 action command is given the inappropriate �=� or �=?� form (e.g., AT+FDR=?).7 . 1 . 2 . Serial Port Speed and Flow ControlDuring fax mode, the DTE-DCE port speed is 19200 bps.The DCE provides a speed buffer of 1024 bytes and provides the DC1/DC3 (XON/XOFF) or RTS/CTS method of controlling thedata into the buffer. This flow control is controlled by the &K3 or &K4 command.This method of data flow control is available only for DTE to DCE direction of data. There is no provision for data flow controlfrom DCE to DTE.Data Stream TerminationThe DCE exchanges streams of data with the DTE while executing data transfer commands. These data streams use thetermination described in Section 3.2/ISO 2111.The ASCII <DLE> character (016) is used as a special character to shield special characters. The <DLE><ETX> character pair(<106><003>) is used to mark the end of a stream. The following patterns are used:any data...<DLE><ETX>end of streamany data...<DLE><DLE>single <DLE> in dataany data...<DLE><any byte>delete <DLE><any byte>DTE to DCE StreamsThe DCE filters the data stream from the DTE, and removes all character pairs beginning with <DLE>. The DCE recognizes<DLE><ETX> as the stream terminator. The DCE recognizes <DLE><DLE> and reinserts a single <DLE> in its place.The DTE must filter stream data to the DCE, and insert extra <DLE> characters ahead of data.DCE to DTE StreamsThe DTE must filter the data stream from the DCE, and remove all character pairs beginning with <DLE>. The DTE mustrecognize <DLE><ETX> as the stream terminator. The DTE must recognize <DLE><DLE> and reinsert a single <DLE> in itsplace.The DCE filters stream data to the DTE, and inserts extra <DLE> characters ahead of data.7 . 1 . 3 . Auto AnswerThe DCE can answer as a data DCE or as a fax DCE. It can answer the call adaptively, i.e., it can determine whether the call is’data’ or ’fax’. The +FAA parameter controls this feature.AT+FAA=1; Auto answer as a facsimile or a data modem depending on the callCONNECT XXXX; DCE status response if data call+FCON; DCE status response if fax call7 . 1 . 4 . Identification of T.30 OptionsGroup 3 devices negotiate session parameters in DIS, DCS, and DTC frames. These parameters are defined in Table 7-2.

AT Command Reference Manual7-410487 . 1 . 5 . Session Status ReportingThe DCE provides reports to the DTE on the status of a session. The DCE provides the following status reports:1.Connection and hang up status:+FCON+FHNG:<0-255>2.Requested DIS session parameters +FDIS: <string> reports remote facsimile capabilities.Syntax: +FDIS: VR, BR, WD, LN, DF, EC, BF, ST3.+FDCS: <string> reports the negotiated parameters4.Phase C prompts:XON, XOFF, DC25.Phase C base status reports: depending upon copy quality and related end-of page status:+FPTS: <1-5>7 . 1 . 6 . Procedure Interrupt NegotiationCCITT allows a station to request a procedure interruption at the end of a page. This request is passed between stations bythe PIP, PIN, and PRI-Q messages.7 . 2 . SERVICE CLASS 2 IDENTIFICATION AND SELECTIONThree commands report identification and selection information. Each of these three commands cause the DCE to send amessage to the DTE. The messages are programmable using ConfigurACE.7 . 2 . 1 . +FMFR?, Request Manufacturer IdentificationThe +FMFR? command causes the DCE to send a message identifying the DCE product manufacturer. The default messageis:ROCKWELLOK7 . 2 . 2 . +FMDL?, Identify Product ModelThe +FMDL? command causes the DCE to send a message identifying the DCE product model. The default message is similarto:RC96XXXACOK7 . 2 . 3 . +FREV?, Identify Product RevisionThe +FREV? command causes the DCE to send a message identifying the DCE product model revision number. The messageformat is the same as the ATI3 message, e.g:VX.XXX-model numberOK7 . 3 . SERVICE CLASS 2 ACTION COMMANDSThese commands transfer data, and punctuate sessions. They also release specific T.30 messages. All action commandsmust be the last command on a command line as indicated by the terminating <CR>.All action commands initiate processes. The modem will not accept other commands from the DTE until the modem issues afinal result code (e.g., OK, CONNECT). The modem will abort the process if it receives any character before the final resultcode is issued.

AT Command Reference Manual10487-57 . 3 . 1 . ATD, Originate a CallSyntax:ATD....<CR>The DCE can support a DTE command to originate a call using the ATD command (see Section 3.2).If this command is unsuccessful, the DCE reports an appropriate failure or error type result code such as NO CARRIER, NODIALTONE, or BUSY (see Section 3.3).If this call is successful, the typical DCE response is:ATDnn..nn(go off-hook, dial, get CED)+FCON(DCE detects flags)[+FCSI:<remote ID string>]+FDCS:<T.30 subparameter string>OKThe DCE dials, detects call progress, and generates the CNG tone. It then waits for a DIS frame. On detection of the firstPhase B preamble (V.21 ch. 2 modulated by 300 bps HDLC flags), it reports the �+FCON� message to the DTE. The DCE thenswitches to 19200 bps.The DCE generates a DCS frame based on the received DIS frame and on the previously set +FDIS parameter. A +FDTcommand from the DTE releases the DCE to transmit that DCS frame.The DCE reports the initial received T.30 negotiation messages, including the DIS frame and the optional CSI ID string. The+FDIS: report is followed by the OK final result code.7 . 3 . 2 . ATA, Answer a CallThe DCE can support a DTE command to answer an incoming call using the ATA command (see Section 3.2).The DTE may issue an Answer command in response to an incoming ring.If the Answer command is unsuccessful, the DCE will report an appropriate failure or error type result code, such as NOCARRIER (see Section 3.3).Manual Call AnswerIf this call is successful, the typical DCE response (answer and receive) is:+FCON[+FTSI:<remote ID string>]+FDCS:<T.30 subparameter string>OK(DTE should issue +FDR command here)Upon receipt of an Answer command from the DTE, the DCE answers and generates the CED tone. The DCE then generates aDIS frame (derived from the +FDIS parameter) and hunts for the first T.30 negotiation frames. Upon detection of the firstPhase B preamble (V.21 ch 2 modulated by 300 bps HDLC flags), it reports the �+FCON� message to the DTE.The DTE should report the initial received T.30 negotiation messages, including the DCS frame. The +FDCS: report will befollowed by the OK final result code.Automatic AnswerThe modem provides for automatic answering of incoming calls. If configured for automatic answer, the modem answers anincoming call in compliance with T.30, and reports the same messages as described for manual answer.Connection as a Data ModemIf configured to do so by the +FAA parameter, the DCE will adaptively answer as a facsimile DCE or as a data DCE. If the DCEanswers as a data DCE, it resets the +FCLASS parameter to 0 and issues the appropriate final result code (e.g., CONNECT, orNO CARRIER) to the DTE.

AT Command Reference Manual7-610487 . 3 . 3 . +FDT, Data TransmissionSyntax: +FDT <CR>The +FDT command prefixes Phase C data transmission. When the DCE is ready to accept Phase C data, it issues thenegotiation responses and the CONNECT result code to the DTE.In Phase B, the +FDT command releases the DCE to proceed with negotiation, and releases the DCS message to the remotestation. In Phase C, the +FDT command resumes transmission after the end of a prior transmit data stream.Initiate Page TransmissionPhase B DCE polled response:[+FCSI:<remote ID string>]- if new CSI received[+FDIS:<subparameters from remote station>]- if new DIS received+FDCS:<T.30 subparameter string>CONNECT<XON>- when ready for dataAfter placing a call, or after finishing a document exchange, the DTE may command the DCE to re-enter T.30 Phase B toattempt to negotiate a document transmission.Continue a PageCONNECT<XON>The DTE may issue more than one +FDT command for a given page, so that different files may be concatenated together.These files must have the same format.Phase C Data FramingPhase C data must be presented to the DCE in stream mode. The DCE expects Phase C data to follow until it detects<DLE><ETX> termination characters. The DCE will filter the stream as described in Section 7.1.2.The DCE will acknowledge the end of the data by returning the OK result code to the DTE.If there is data underrun before the next +FDT or +FET= command, the DCE will zero-fill the pad as per T.4 until the Phase Ctimeout (+FPHCTO) is reached, or until more data is received. The DCE appends an RTC pattern to the transmit data after an+FET= command is received from the DTE.Phase C Data FormatThe Phase C data will be of the format specified by the negotiated T.30 DCS frame. The +FDCS:<string> response is defined inSection 7.4.2. The subparameter values are described in Table 7-2.The DCE will use the negotiated minimum Scan Time parameter from the DCS frame, and insert sufficient fill bits to pad eachline to the minimum scan time. This is reported in the +FDCS:ST subparameter.If the DCE finds more than one consecutive EOL in Phase C data (e.g., RTC), it will send only one EOL.1.Phase C data must conform to T.4 specifications.2.The DTE need not include a final RTC, since the DCE will append an RTC in response to an FET= command.3.Some facsimile machines may treat two EOLs as an RTC.<CAN>, Escape from TransmissionThe DCE may request the DTE to halt Phase C transmission, by sending a cancel <CAN> character (024) to the DTE. In thiscase, the DTE should terminate Phase C transmission, issue <CAN>, and wait for the OK response code from the DCE.

AT Command Reference Manual10487-7Table 7-2.T.30 Session Subparameter CodesLabelFunctionValueDescription

VRVertical Resolution0Normal, 98 lpi

1Fine, 196 lpi

BRBit Rate (See Note 1)+FDCS (originate)+FDIS (answer)

02400 bps/V.27 terV.27ter (2400 only)

14800 bps/V.27 terV.27ter

27200 bps/V.29V.29, V.27ter

39600 bps /V.29 or V.17V.29, V.27ter

412000 bps/V.33 or V.17V.17, V.33, V.29, V.27ter

514400 bps/V.33 or V.17V.17, V.33, V.29, V.27ter

WDPage Width01728 pixels in 215 mm

12048 pixels in 255 mm

22432 pixels in 303 mm

3*1216 pixels in 151 mm

4*864 pixels in 107 mm

LNPage Length0A4, 297 mm

1B4, 364 mm

2unlimited length

DFData Compression Format01-D modified Huffman

1*2-D modified Read

2*2-D uncompressed mode

3*2-D modified modified Read

ECError Correction0Disable ECM

(Annex A/T.30)1*Enable ECM, 64 bytes/frame

2*Enable ECM, 256 bytes/frame

BFBinary File Transfer0Disable BFT

1*Enable BFT

STScan Time/LineVR = normalVR = fine

00 ms0 ms

15 ms5 ms

210 ms5 ms

310 ms10 ms

420 ms10 ms

520 ms20 ms

640 ms20 ms

740 ms40 ms

Notes: 1.CCITT T.30 does not provide for the answering station to specify all speeds exactly using the DIS frame.Implementation of some BR codes (e.g., code 2) by an answering DCE is manufacturer specific.* Not supported.

AT Command Reference Manual7-810487 . 3 . 4 . +FET, Transmit Page PunctuationSyntax:+FET=<ppm>[,<pc>,<bc>,<fc>]DCE response:+FPTS:<ppr> - when receive from remote OKThis command is used to punctuate page and document transmission after one or more +FDT commands. This commandgenerates T.30 Post Page Messages selected by the <ppm> code (Table 7-3).The +FET=<ppm> command indicates that the current page is complete; no more data will be appended to it. The valueindicates whether there are any additional pages are to be sent and, if so, whether there is a change in any of the documentparameters.The DTE can command the DCE to generate PRI-Q messages with the +FET=<ppm> command using ppm codes 4-6 (see Table7-3).This command must be sent within the time out specified by +FPHCTO after sending Phase C data, or else the DCE will end thepage and document transmission. If the Phase C timeout is reached, the DCE sends an EOP post page message andterminates the session.The remote facsimile station should respond to the post page message with a post page response. The DCE will report thisusing the +FPTS:<ppr> response (Table 7-4).End a PageThe +FET= command causes the DCE to append an RTC (6 EOL) pattern as needed and enter Phase D by sending theselected T.30 Post Page message.The +FET=1 (EOM) command signals the remote station that the next document will have a new DCS negotiated; this causesthe session to re-enter Phase B.Table 7-3.T.30 Post Page Message Codesppm CodeMnemonicDescription

0[PPS-]MPSAnother page next, same document

1[PPS-]EOMAnother document next

2[PPS-]EOPNo more pages or documents

3PPS-NULLAnother partial page next

4[PPS-]PRI-MPSAnother page, procedure interrupt

5[PPS-]PRI-EOMAnother doc., procedure interrupt

6[PPS-]PRI-EOPAll done, procedure interrupt

=8+ppmPost Page Message (ppm code)

Table 7-4.T.30 Post Page Response Messagesppr CodeMnemonicDescription

1MCFPage good

2RTNPage bad; retrain requested

3RTPPage good; retrain requested

4PINPage bad; interrupt requested

5PIPPage good; interrupt requested

AT Command Reference Manual10487-97 . 3 . 5 . +FDR, Begin or Continue Phase C Receive DataSyntax:+FDR <CR>Default value:3 seconds in some placesThe +FDR command initiates transition to Phase C data reception. This can occur after answering, dialing, a document isreceived, or a page is received.The DCE reports the negotiated T.30 parameters, with the remote ID information if available. When the DCE is ready tocommence data transfer, it issues a CONNECT response code. If the DCE cannot resume data transfer because there is nomore data, it responds OK. When the DTE is ready to accept data, it issues an <DC2> character (018) to the DCE.If the DTE issues an <XOFF> character to the DCE for flow control, the DCE signals the DTE when its buffers are empty bysending a <DLE><DC2> (<016><018>) character pair.When the DCE delivers the last byte of a page, the DCE reports the Page Transfer Status via the +FPTS:<ppr> response(Table 7-4).After a Page Transfer Status Report, the DCE reports the post page message from the remote facsimile station via the+FET:<ppm> response (Table 7-3) which signals the intentions of the remote station.The DCE holds the post page response message to the remote facsimile station (MCF, etc.), represented in the +FPTSparameter until the next +FDR command. The DTE may modify the +FPTS parameter before issuing the +FDR command whichreleases that message. The DTE must issue a +FDR command to release Post Page Messages.Initiate Document ReceptionThe +FDR command may be issued in Phase B after an answer command, or in Phase B after a previous document.The DCE response in stream mode is:+FCFR when CFR sent[+FTSI:<remote ID string>] if new TSI received+FDCS:<T.30 subparameter string>] if new DCSCONNECT(<DC2> needed from DTE here)<Phase C data stream><DLE><ETX>+FPTS:<ppr>, <lc> [,<blc>, <cblc>]+FET:<ppm>OK(DTE must issue +FDR command to release post page response)

AT Command Reference Manual7-101048Continue Document ReceptionThe DTE may issue a +FDR command in Phase D, which releases the post page message, and indicates readiness to receiveanother page after receipt of a Multipage (+FET:0) or PPS-NULL (+FET:3) message. The DCE response will be:CONNECT(<DC2> needed from DTE here)<Phase C data stream)<DLE><ETX>+FPTS:<ppr>, <lc> [,<blc>, <cblc>]+FET:<ppm>OK(DTE must issue +FDR command to release post page response)If done receiving:+FHNG: <hangup cause code>OKContinue page receptionPhase C Data FramingPhase C data may be presented to the DTE in stream mode. The DCE will transfer a stream of data to the DTE, followed by the<DLE><ETX> stream termination characters. The DCE will filter the stream as described in 7.1.2.Phase C Data FormatThe received data format is negotiated under T.30 reported by the +FDCS:VR,BR,WD,LN,DF,EC,BF,ST response.The DCE will delete the terminating RTC (6 EOLs) patterns.<CAN>, Escape from ReceptionFrom the +FDR command until the end of Phase D Date, the DCE is in a data transfer state, and will not respond to DTEcommand characters. The DCE will respond to three ASCII control characters: <DC1> (017) and <DC3> (019) flow controlcharacters, and cancel <CAN> (024).Upon receipt of the <CAN> character, the DCE will terminate the reporting of received data by sending trailing <DLE><ETX>characters to the DTE, and will then execute an implied +FK command in order to conduct an orderly disconnection.7 . 3 . 6 . +FK, Session TerminationSyntax:+FKThe +FK command causes the DCE to terminate the session in an orderly manner. In particular, the DCE will send a DCNmessage at the next opportunity and hang up. At the end of the termination process, the DCE will report the +FHNG responsewith result code (Table 7-5).This operation can be invoked by using the cancel <CAN> character during Phase C data reception (see prior section)The DCE will wait until the current page completes, unless the reception is of unlimited length; in that case, the DCE may haltreception and terminate the session at any time.

AT Command Reference Manual10487-117 . 3 . 7 . +FCIG, Set Polling IDThis command allows setting the Local Polling ID string used in a CIG frame. The syntax of this command is identical to +FLID.Write syntax:+FCIG="<local ID string>"Valid value:20-character ASCII stringDefault value:Empty7 . 3 . 8 . +FLPL, Indicate a Document for PollingThis command allows setting up an answering modem to know that it has a document available for polling. This allows a callingmodem to receive this fax from the answerer. The syntax is:AT+FLPL=?0,1OKAT+FLPL=1OKAT+FLPL?17 . 3 . 9 . +FSPL, Enable PollingThis command allows setting up an originating modem to be able to request to receive a document from a polled station. Thesyntax is:AT+FSPL=?0,1OKAT+FSPL=1OKAT+FSPL?1

AT Command Reference Manual7-121048Table 7-5.Hang Up Status CodesCodeCause Description

0 - 9 Call Placement and Termination

0Normal and proper end of connection

1Ring Detect without successful handshake

2Call aborted, from +FK or AN

3No Loop Current

1 0 - 1 9 Transmit Phase A & Miscellaneous Errors

10Unspecified Phase A error

11No Answer (T.30 T1 timeout)

2 0 - 3 9 Transmit Phase B Hangup Codes

20Unspecified Transmit Phase B error

21Remote cannot receive or send

22COMREC error in transmit Phase B

23COMREC invalid command received

24RSPEC error

25DCS sent three times without response

26DIS/DTC received 3 times; DCS not recognized

27Failure to train at 2400 bps or +FMINSP value

28RSPREC invalid response received

4 0 - 4 9 Transmit Phase C Hangup Codes

40Unspecified Transmit Phase C error

43DTE to DCE data underflow

5 0 - 6 9 Transmit Phase D Hangup Codes

50Unspecified Transmit Phase D error

51RSPREC error

52No response to MPS repeated 3 times

53Invalid response to MPS

54No response to EOP repeated 3 times

55Invalid response to EOP

56No response to EOM repeated 3 times

57Invalid response to EOM

58Unable to continue after PIN or PIP

7 0 - 8 9 Receive Phase B Hangup Codes

70Unspecified Receive Phase B error

71RSPREC error

72COMREC error

73T.30 T2 timeout, expected page not received

74T.30 T1 timeout after EOM received

9 0 - 9 9 Receive Phase C Hangup Codes

90Unspecified Receive Phase C error

91Missing EOL after 5 seconds

92Unused code

93DCE to DTE buffer overflow

94Bad CRC or frame (ECM or BFT modes)

100-119Receive Phase D Hangup Codes

100Unspecified Receive Phase D errors

101RSPREC invalid response received

102COMREC invalid response received

103Unable to continue after PIN or PIP

120-255Reserved Codes

Note: Some codes are not implemented.

AT Command Reference Manual10487-137 . 4 . SERVICE CLASS 2 DCE RESPONSESThe DCE sends information responses to the DTE as a facsimile session proceeds. They indicate the state of the facsimilesession and convey needed information. These messages are solicited messages generated in execution of DTE actioncommands described in Section 7.3.The DCE precedes and follows the information responses with <CR><LF>.The DCE provides the on-line status of several session parameters when they are available during T.30 handshaking. Theseinclude the remote ID string and the DIS/DCS parameters. These responses report the T.30 session parameter frames. Thesubparameters are described in Table 7-2.7 . 4 . 1 . +FCON, Facsimile Connection Response+FCON indicates connection with a fax machine. It is released by detection of HDLC flags in the first received frame. +FCON isgenerated in response to an Originate or Answer command.7 . 4 . 2 . +FDCS:, Report Current Session CapabilitiesSyntax:+FDCS:VR,BR,WD,LN,DF,EC,BF,ST+FDCS:<string> reports the negotiated parameters. Phase C data will be formatted as described by the subparameters. Thismessage may be generated in execution of +FDT or +FDR commands before the CONNECT result code if new DCS frames aregenerated or received. (See Table 7-2.)7 . 4 . 3 . +FDIS:, Report Remote Station CapabilitiesSyntax:+FDIS:VR,BR,WD,LN,DF,EC,BF,ST+FDIS:<string> reports remote facsimile station capabilities and intentions. The parameters are provided in ASCII notation.(See Table 7-2.)This message is generated in execution of Originate, Answer, +FDT, or +FDR commands.7 . 4 . 4 . +FCFR, Indicate Confirmation to ReceiveSyntax:+FCFRThe DCE sends a +FCFR response to the DTE upon reception of an acceptable TCF training burst and a valid DCS signal fromthe remote machine. This indicates that the DCE will receive Phase C data after the remote station receives the local DCE’sCFR message. The +FCFR message is generated in execution of a +FDR command.7 . 4 . 5 . +FTSI:, Report the Transmit Station IDSyntax:+FTSI: �<TSI ID string>� Transmit Station IDThis response reports the received transmit station ID string, if any. This message is generated in execution of Originate,Answer, +FDT, or +FDR commands.7 . 4 . 6 . +FCSI:, Report the Called Station IDSyntax:+FCSI: �<CSI ID string>� Called Station IDThis response reports the received called station ID string, if any. This message is generated in execution of Originate,Answer, +FDT, or +FDR commands.

AT Command Reference Manual7-1410487 . 4 . 7 . +FPTS:, Receive Page Transfer StatusSyntax:+FPTS:<ppr>, <lc> [,<blc>, <cblc>]The +FPTS:<ppr> is generated by the DCE at the end of Phase C data reception in execution of a +FDR command.The <ppr> is generated by the DCE; it depends on the DCE capabilities at T.4 error checking. See Table 7-4 for <ppr> values.The receiving DCE will count the lines. These values are;<lc> = line count<blc = bad line count<cblc> = <consecutive bad line countA receiving DTE may inspect <ppr> and write a modified value into the +FPTS parameter. The DCE will hold the correspondingPost Page Response message until released by a +FDR command from the DTE.7 . 4 . 8 . +FET:, Post Page Message ResponseSyntax:+FET:<ppm>The +FET:<post page message> response is generated by a receiving DCE after the end of Phase C reception on receipt ofthe post-page message from the transmitting station. The +FET:<ppm> response is generated in execution of a +FDRcommand. The <ppm> codes respond to the T.30 post page messages (Table 7-3).7 . 4 . 9 . +FPTS:, Transmit Page Transfer StatusSyntax:+FPTS:<ppr>The +FPTS: response reports a <ppr> number representing the copy quality and related post-page message responsesreceived from the remote DCE. The valid <ppr> values are defined in Table 7-4.The +FPTS:<ppr> response is generated in execution of a +FET=<ppm> command.7 . 4 . 1 0 . +FHNG:, Call Termination with StatusSyntax:+FHNG:<hangup status code>+FHNG indicates that the call has been terminated. The hangup cause is reported and stored in the +FAXERR parameter forlater inspection. The <hangup status code> values are described in Table 7-5.+FHNG:<hsc> is a possible intermediate result code to any DTE action command described in Section 7.3. It is alwaysfollowed by the OK final result code.Upon termination of a call, the DCE determines the cause of termination and reports it as part of the FHNG:<hsc> response. Italso stores this <hsc> code in the +FAXERR parameter for later inspection.The hangup values are organized according to the phases of the facsimile transaction as defined by T.30. In the Figure A/T.30flow charts, there are decision boxes labelled �Command Received?"; this is referred to as COMREC in the table. Similarly,decision boxes labelled ‘Response Received?’ are referred to as RSPREC in the table. A COMREC error or RSPREC errorindicates that one of two events occurred: 1) a DCN (disconnect) signal was received, or 2) an FCS error was detected and theincoming signal was still present after 3 seconds. (See Figure A/T.30).The table values are in decimal notation. Leading zero characters are optional.

AT Command Reference Manual10487-157 . 4 . 1 1 . +FCIG:, Report the Polled Station IDSyntax:+FCIG: �< ID string>� Polled Station IDThis response reports the received transmit station ID string, if any. This message is generated in execution of Originate,Answer, +FDT, or +FDR commands.7 . 4 . 1 2 . +FDTC:, Report the Polled Station CapabilitiesSyntax:+FDTC: �< string>� Polled Station CapabilitiesIf the answerer has a document to poll, it would be communicated to the originator in bit 9 of the DIS frame. The originatingstation may elect to transmit a fax, and later, send SIG and DTC frames to pick up the polled document. The answering stationwould report the the incoming DTC frame via the +FDTC: response message after command mode is cancelled with theAT+FDR command.7 . 4 . 1 3 . +FPOLL, Indicate Polling RequestSyntax:+FPOLL:This message is sent to the DTE if the received DIS message indicates that the remote station has a document to poll (by bit 9in the DIS) and polling has been enabled with the AT+FSPL command. The DTE may then decide to receive rather thantransmit.

AT Command Reference Manual7-1610487 . 5 . SERVICE CLASS 2 PARAMETERSAll Service Class 2 parameters can be read, written, and tested for range of legal values by the DCE. The general syntax isdescribed in Section 7.1.Group 3 FAX devices negotiate session parameters in DIS, DCS, and DTC frames. The following parameters are provided tocondition the facsimile DCE for the capabilities it will offer and to report the session settings negotiated.The three primary T.30 session parameters are +FDCC, +FDIS and +FDCS. They are compound parameters, using valueslisted in Table 7-2. Figure 7-1 illustrates their relationships.