ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



Data Sheet, DS 1, March 2001

3" “of
aﬁ;‘ #‘;i-*.?
L8 ¥
38 32,
26 -4
Q-SMINT®):* o, el
i\ ':}'-
2B1Q Sepond Gen. Modulaf ISDN NT
(Intelligent) - /8

PEF 8292/82913 Version 1.3 s

Wired

Communications Infineon

Never stop thinking.

—



Edition March 2001

Published by Infineon Technologies AG,
St.-Martin-Strasse 53,
D-81541 Miinchen, Germany

© Infineon Technologies AG 2001.
All Rights Reserved.

Attention please!

The information herein is given to describe certain components and shall not be considered as warranted
characteristics.

Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not limited to warranties of non-infringement, regarding
circuits, descriptions and charts stated herein.

Infineon Technologies is an approved CECC manufacturer.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office in Germany or our Infineon Technologies Representatives worldwide (see address
list).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types in
question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system, or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body, or to support and/or maintain and sustain
and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.



Data Sheet, DS 1, March 2001

Q-SMINT®)
2B1Q Second Gen. Modular ISDN NT

(Intelligent)
PEF 82912/82913 Version 1.3

Wired
Communications

o~

Infineon
t 9

echnologies

Never stop thinking.



PEF 82912/82913

Revision History:

March 2001 DS 1

Previous Version:

Preliminary Data Sheet 10.00

Page Subjects (major changes since last revision)
All Editorial changes, addition of notes for clarification etc.
Table 1, Introduced new version 82913 with extended performance of the U-interface
Chapter 1.3
Chapter SCI: header description: added to sequences 43y, 41 and 49y: 'Generally, it can
2111 be used for any register access to the address range 204-7Dy.’
Chapter IOM-2 handler: removed 'U-transceiver (U)’ from listing of functional units with
2.3.2 programmable time slot and data port.
Figure 12 | Figure 'Data Access via CDAx0 and CDAXx1 register pairs’ corrected: input swap has
influence on the input enable (EN_10,1), too
Chapter C/I commands: removed 'unconditional command’ from description C/I-command
2.5.5.2 ‘DR’
Chapter LT-S state machine: C/l=command AlL removed (no valid input to the LT-S state
2.5.5.3 machine)
Chapter 4 | Detailed register description:
» U-transceiver Mode Evaluation Timing: clarified description
« regqister ID: reset value of version 1.3 is 01 (not 00)
« CIX1.CODX1: bits 5-0 of C/I-channel 1 (not 7-2)
+ |IOM_CR:TIC_DIS: added for clarification: "'This means that the timeslots TIC, A/
B, S/G and BAC are not available any more.’
Chapter 5.1 | Refined references for ESD requirements:’ ...(CDM), EIA/JJESD22-A114B (HBM) ---’
Chapter 5.2 | Input/output leakage current set to 10pA (before: 1uA)
Table 38 U-transceiver characteristics: enhanced S/N+D for 82913 and threshold level for
82912 and 82913 distinguished
Chapter 5.1 | Absolute Maximum Ratings: Maximum Voltage on VDD: 4.2V (before: 4.6V)
Chapter AC-Timing SCl/parallel uC interface: enhanced timing specifications
5.6.2
Chapter
5.6.3
Chapter Added restriction for control interval tg,
5.6.3
Chapter Parameters of the UVD/POR Circuit:
5.6.5 defined reduced range of hysteresis: min. 30mV/max. 90mV
relaxed upper limit of Detection Threshold to 2.92V (before: 2.9V)
defined max. rising VDD for power-on
Chapter Register summary U-transceiver 4B3T:
7.2.5 Reset value of MASKU is FFy (not 00y)
Chapter 7.3 | External circuitry for T-SMINT updated

For questions on technology, delivery and prices please contact the Infineon
Technologies Offices in Germany or the Infineon Technologies Companies and
Representatives worldwide: see our webpage at http://www.infineon.com



Infineon PEF 82912/82913

techno|oD
Table of Contents Page
1 OVeIVIEW . . .. 1
1.1 References . ... . 2
1.2 Features PEF 82912 . . ... .. . . . . 3
1.3 Features PEF 82913 . .. ... ... . . . 4
1.4 Not Supported are ... ... ...t e 5
1.5 Pin Configuration . ... ... .. 6
1.6 Block Diagram . ... .. 7
1.7 Pin Definitions and Functions ........... ... ... . . ... ... ... 8
1.7.1 Specific PINS . .. e 13
1.8 System Integration . ... .. 14
2 Functional Description ......... ... ... .. ... . ... . 17
2.1 Microcontroller Interfaces . .......... . . . . 17
211 Serial Control Interface (SCI) . .. ... ... 18
2111 Programming Sequences .......... ... ... 20
2.1.2 Parallel Microcontroller Interface . .......... ... ... ... ... .... 22
2.1.3 Microcontroller Clock Generation .......... .. ... .............. 24
2.2 Reset Generation . . ... ... i e 25
2.3 IOMO-2 Interface . . ... e 28
2.3.1 IOM,-2 Functional Description . ........... ... ... . ... 28
2.3.2 IOM,-2 Handler . ........ ... . 29
2.3.2.1 Controller Data Access (CDA) . ... 31
2.3.2.2 Serial Data Strobe Signal ......... ... ... 41
2.3.3 IOM,-2 Monitor Channel . . ............ ... ... ... . . .. 42
2.3.3.1 Handshake Procedure .......... .. ... . .. . . ... 42
2.3.3.2 Error Treatment . ... . . . 46
2.3.3.3 MONITOR Channel Programming as a Master Device ........... 48
2.3.34 MONITOR Channel Programming as a Slave Device ............ 48
2.3.3.5 Monitor Time-Out Procedure . ................ ... .. ... ...... 49
2.3.3.6 MONITOR Interrupt Logic .. ....... .. .. 49
2.3.4 C/lChannelHandling . .. ... e 50
2.3.5 D-Channel Access Control ........... ... ... . . ... 52
2.3.5.1 Application Examples for D-Channel Access Control . ........... 52
2.3.5.2 TICBusHandling .. ... 53
2.3.5.3 Stop/Go BitHandling ............. ... . 54
2354 D-Channel Arbitration . ....... ... ... .. .. . . . .. 55
2.3.5.5 State Machine of the D-Channel Arbiter .. .................... 56
2.3.6 Activation/Deactivation of IOM®-2 Interface ..................... 59
2.4 U-Transceiver ... ... . 60
2.4.1 2B1Q Frame Structure . . .. ... ... e 60
24.2 Maintenance Channel .......... .. ... .. . . . . . ... 64
24.21 ReportingtotheuC Interface . . . ... ... o L 64
2422 Access fromthe uCinterface ........... .. ... ... .. ... ..... 64

Data Sheet 2001-03-30



Infineon PEF 82912/82913

techno|oD
Table of Contents Page
2423 Availability of Maintenance Channel Information .. .............. 64
2424 M-Bit Register Access Timing .. ......... ... ... 65
24.3 Processingofthe EOC .. ..... ... ... . . . .. .. 67
2.4.3.1 EOCCommands .......... ...t 67
2.4.3.2 EOC ProCesSOr . ..o vttt e e e 69
2.4.3.3 EOC OperatingModes . ......... . ... 71
2434 Examples for different EOC modes . ............ ... ... ....... 72
2.4.4 Processing of the Overhead Bits M4, M5, M6 . . .................. 75
24.41 M4 Bit Reportingtothe uC . ........ ... .. ... L 75
24.4.2 M4 Bit Reporting to State Machine . ............. ... ... ..... 75
2.44.3 M5, M6 Bit Reportingtothe uC . ....... ... ... .. L. 75
2444 Summary of M4, M5, M6 Bit Reporting . ...................... 75
2.4.5 M4, M5, M6 Bit Control Mechanisms .. ......................... 77
2.4.6 Cyclic Redundancy Check / FEBEDbit .......................... 79
2.4.7 Block Error Counters . .......... .. e 81
24.71 Near-End and Far-End Block Error Counter . .................. 81
2.4.7.2 Testing Block Error Counters . . ... ... i 81
2438 Scrambling/ Descrambling . ... ... .. 83
249 G/l C0OES . e 83
2410 State Machines for Line Activation / Deactivation ................. 85
2.4.10.1 Notation . ... ... e 85
2.4.10.2 Standard NT State Machine (IEC-Q / NTC-Q Compatible) ........ 87
2.4.10.3 Inputs to the U-Transceiver: . .......... ... 88
24104 Outputs of the U-Transceiver: . ......... ... .. ... 89
2.410.5 Description of the NT-States . .............. ... ... .. ... .... 93
2.410.6 Simplified NT State Machine ............ ... ... ... ... ... 95
2.4.11 Metallic Loop Termination . ........... ... ... . ... 99
2.4.12 U-Transceiver Interrupt Structure . .......... ... .. ... . ... ..... 101
2.5 S-TransCeIVEr . ... 103
2.5.1 Line Coding, Frame Structure .......... ... ... .. . . . . ... ... 103
2.5.2 S/Q Channels, Multiframing . .. ... 105
253 Data Transfer between IOM,-2and SO ........................ 106
254 Loopback 2 . ... ... . . 106
255 Control of S-Transceiver / State Machine ...................... 106
2.5.5.1 C/lHCOAES . .. e e 109
255.2 State Machine NT Mode ......... ... .. .. . ... .. 111
2.5.5.3 State Machine LT-SMode ......... ... ... .. ... 115
2.5.6 S-Transceiver Enable /Disable .. ............................ 118
2.5.7 Interrupt Structure S-Transceiver . ........... ... ... ... .. .. .. 119
3 Operational Description . .......... ... . ... . ... ... .. ... ..... 120
3.1 Layer 1 Activation/Deactivation ............ ... ... ... ... .. ... 120
3.1.1 Complete Activation Initiated by Exchange ..................... 120

Data Sheet 2001-03-30



Infineon PEF 82912/82913

techno|oD
Table of Contents Page
3.1.2 Complete Activation Initiated by TE . ... ... ... ... .. .. 121
3.1.3 Complete Activation Initiated by NT . .. ............. ... ... ..., 122
3.1.4 Complete Deactivation . . . ... .. 123
3.1.5 LOOp 2 . 124
3.2 Layer 1 Loopbacks ... ..... ... e 125
3.2.1 Analog Loopback U-Transceiver (No. 3) ....................... 125
3.2.2 Analog Loop-Back S-Transceiver ........... ... .. ... .o, 126
3.2.3 Loopback NO.2 . . . ... 127
3.2.3.1 Complete Loopback .. ... .. 127
3.2.3.2 Loopback No.2 - Single Channel Loopbacks . . ................ 128
3.2.4 Local Loopbacks Featured By the LOOP Register ............... 128
3.3 External Circuitry . ... ... 130
3.3.1 Power Supply Blocking Recommendation ...................... 130
3.3.2 U-Transceiver . ... ... . 130
3.3.3 S-TranSCaIVEl . . e 132
3.34 Oscillator CirCuitry . .. ... e 134
3.35 General . ... 135
4 Register Description . .......... ... . ... .. . . 136
41 AdAresSs SPaCE . ... e 136
4.2 Interrupts . ... 137
4.3 Register Summary . ... 139
4.4 Reset of U-Transceiver Functions During Deactivation or with

C/I-Code RESET 146

4.5 U-Transceiver Mode Register Evaluation Timing .................. 147
4.6 Detailed C/l Registers . ......... i e 148
4.6.1 MODEH - Mode Register IOM-2 .. ........... ... ... .. .. ..... 148
4.6.2 CIRO - Command/Indication Receive O ........................ 148
4.6.3 CIX0 - Command/Indication Transmit 0 . . ...................... 150
46.4 CIR1 - Command/Indication Receive 1 .. ...................... 151
4.6.5 CIX1 - Command/Indication Transmit 1 ........................ 151
4.7 Detailed S-Transceiver Registers . .......... ... .. ... 152
4.71 S_CONFO - S-Transceiver Configuration Register0 .. ............ 152
4.7.2 S_CONF2 - S-Transmitter Configuration Register2 ... ........... 153
4.7.3 S_STA - S-Transceiver Status Register ....................... 154
4.7.4 S_CMD - S-Transceiver Command Register . .. ................. 155
4.7.5 SQRR - S/Q-Channel Receive Register . ...................... 156
4.7.6 SQXR- S/Q-Channel Transmit Register ....................... 156
4.7.7 ISTAS - Interrupt Status Register S-Transceiver .. ............... 157
4.7.8 MASKS - Mask S-Transceiver Interrupt . . ... ... ... .. . .. 158
4.7.9 S _MODE - S-TransceiverMode ............ ... ... 159
4.8 Interrupt and General Configuration Registers .................... 160
4.8.1 ISTA - Interrupt Status Register . . . . ....... ... .. ... ... ... . ... 160

Data Sheet

2001-03-30



Infineon PEF 82912/82913

techno|oD
Table of Contents Page
48.2 MASK - Mask Register . ........ .. .. . 161
4.8.3 MODE1 - Mode1 Register . ........ ... . .. i 162
484 MODE2 - Mode2 Register . ........ ... .. 163
4.8.5 ID - Identification Register .. .......... ... .. . . . . 164
4.8.6 SRES - Software Reset Register . ............. ... ... ......... 165
4.9 Detailed IOM®-2 Handler Registers . . ... .o 165
491 CDAXxy - Controller Data Access Registerxy . . . ................. 165
49.2 XXX_TSDPxy - Time Slot and Data Port Selection for CHxy ....... 166
49.3 CDAXx_CR - Control Register Controller Data Access CH1x ........ 167
49.4 S_CR - Control Register S-TransceiverData ................... 168
495 CI_CR - Control RegisterforCl1 Data ........................ 169
4.9.6 MON_CR - Control Register MonitorData . .................... 170
4.9.7 SDS1_CR - Control Register Serial Data Strobe 1 ............... 171
49.8 SDS2_ CR - Control Register Serial Data Strobe 2 ............... 172
499 IOM_CR - Control RegisterIOMData ......................... 173
49.10 MCDA - Monitoring CDABItS . . ... ... oo 174
4.9.11 STI - Synchronous Transfer Interrupt ... ............ ... ... .... 174
4912 ASTI - Acknowledge Synchronous Transfer Interrupt . ............ 175
4913 MSTI - Mask Synchronous Transfer Interrupt .. ................. 175
410 Detailed MONITOR Handler Registers ............ ... ........... 176
4101 MOR - MONITOR Receive Channel .......................... 176
4.10.2 MOX - MONITOR Transmit Channel . ......................... 176
4.10.3 MOSR - MONITOR Interrupt Status Register ................... 177
410.4 MOCR - MONITOR Control Register . . . ........ ... ... .. ....... 177
410.5 MSTA - MONITOR Status Register .. ........... ... .. ... ...... 178
4.10.6 MCONF - MONITOR Configuration Register . . .................. 179
411 Detailed U-Transceiver Registers . ........ ... ... .. . . . ... 179
4111 OPMODE - Operation Mode Register .. .......... ... ... .. .... 179
4.11.2 MFILT - M Bit Filter Options . . . .......... ... .. 180
411.3 EOCR-EOC Read Register .. ....... ... ... 181
411.4 EOCW - EOC Write Register . .. ... i 182
4115 M4RMASK - M4 Read Mask Register . ........................ 183
411.6 M4WMASK - M4 Write Mask Register . . ......... .. ... .. ... ... 183
411.7 MAR-M4 Read ........ ... e 184
411.8 M4W - M4 Write Register . ... ... . 185
411.9 M56R - M56 Read Register .. ........ ... i 186
41110 M56W - M56 Write Register . ......... .. . 187
4.11.11 UCIR-C/ICode Read Register . . . ... ... 187
41112 UCIW - C/I Code Write Register . ........ ... ... . .. . . ... 188
4.11.13 TEST -TestRegister .. ... 188
411.14 LOOP - Loop Back Register . ......... ... ... 189
411.15 FEBE - Far End Block Error Counter Register .................. 190
Data Sheet 2001-03-30



Infineon PEF 82912/82913

technologies/
Table of Contents Page
411.16 NEBE - Near End Block Error Counter Register . ................ 191
41117 ISTAU - Interrupt Status Register U-Interface ... ................ 191
4.11.18 MASKU - Mask Register U-Interface .. ........................ 192
411.19 FW_VERSION . ... . e 193
5 Electrical Characteristics .................... ... ... ... ...... 194
5.1 Absolute Maximum Ratings . . ........ .o 194
5.2 DC CharacteristiCs . . . . ..o 195
5.3 CapacitanCes . .. ... e 197
54 Power Consumption .. ...... ... .. i 197
5.5 Supply Voltages . . . ..o 197
5.6 AC CharacteristiCs . . ... e e e 199
5.6.1 IOM®-2 Interface ... .......ovrii e 200
5.6.2 Serial yP Interface . ........ . 202
5.6.3 Parallel uP Interface ........ ... .. . . . . 203
5.6.4 Reset ... e 206
5.6.5 Undervoltage Detection Characteristics ....................... 207
6 Package Outlines . . .......... ... ... . . . . . 209
7 Appendix: Differences between Q-and T-SMINT,l ............... 211
7.1 PINNINg . . . 211
7.2 U-Transceiver ... ... . e 212
7.2.1 U-Interface Conformity . . ... .. . 212
7.2.2 U-Transceiver State Machines ............. ... ... ... ... ..... 213
7.2.3 Command/Indication Codes . ........... .. 216
7.24 Interrupt Structure . ... .. .. 217
7.2.5 Register Summary U-Transceiver . ............ ... ... ... 219
7.3 External Circuitry . ... ... 222
8 IndeX .. ... e 224
Data Sheet 2001-03-30



Infineon PEF 82912/82913
techno|oD
List of Figures Page
Figure 1 Pin Configuration . . . ... ... .. . 6
Figure 2 Block Diagram . . . ... ... 7
Figure 3 Application Example Q-SMINT®: High Feature Intelligent NT . ... .. 14
Figure 4 ControlviapP Interface . . . ... 15
Figure 5 Controlvia IOM,-2 Interface. . . .. ... e 16
Figure 6 Serial Control Interface Timing . ......... ... .. ... .. ... . ... 19
Figure 7 Serial Command Structure. . . ... . 20
Figure 8 Direct/Indirect Register AddressMode . ....................... 24
Figure 9 Reset Generation of the Q-SMINT®I ... ... ... ... ......... 25
Figure 10 IOMO-2 Frame Structure of the Q-SMINT,l. . ................... 28
Figure 11 Architecture of the IOMO-2 Handler ............ ... ... ....... 30
Figure 12 Data Access via CDAx0 and CDAXx1 registerpairs ... ............ 32
Figure 13 Examples for Data Access via CDAxy Registers. . ............... 33
Figure 14 Data Access when Looping TSafromDUtoDD................. 34
Figure 15 Data Access when Shifting TSato TSbon DU (DD).............. 35
Figure 16 Example for MonitoringData . . .. ... 36
Figure 17 Interrupt Structure of the Synchronous Data Transfer............. 39
Figure 18 Examples for the Synchronous Transfer Interrupt Control with
one STixyenabled. . ....... ... ... i 40
Figure 19 Data Strobe Signal Generation . .............. ... ... .. .. ..... 41
Figure 20 MONITOR Channel Protocol (IOM®-2) . . ............. ... ...... 44
Figure 21 Monitor Channel, Transmission Abort requested by the Receiver. ... 47
Figure 22 Monitor Channel, Transmission Abort requested by the Transmitter. . 47
Figure 23 Monitor Channel, Normal End of Transmission. ................. 47
Figure 24 MONITOR Interrupt Structure . .......... ... .. .. 50
Figure 25 CIC Interrupt Structure. . . . ... ... 51
Figure 26 D-Channel Arbitration: pC with HDLC and Direct Access to TIC Bus . 52
Figure 27 D-Channel Arbitration: pC with HDLC and no Access to TIC Bus. ... 53
Figure 28 Structure of Last Octet of Ch2onDU .............. ... ... .. .... 54
Figure 29 Structure of Last Octet of Ch2onDD ............. ... .. ... .... 55
Figure 30 State Machine of the D-Channel Arbiter (Simplified View). ... ...... 57
Figure 31  Deactivation of the IOM®-2 Clocks . ..............ccoouuiii... 59
Figure 32 U-Superframe Structure. .. .. ... 60
Figure 33 U-Basic Frame Structure . . ... ... ... .. 61
Figure 34 U2B1Q Framer - Data Flow Scheme. . . ....................... 63
Figure 35 U2B1Q Deframer - Data Flow Scheme . ........... ... .. ....... 63
Figure 36 Write Access TIMING . . . . .. 66
Figure 37 Read Access Timing . ... e 67
Figure 38 EOC Message Reception . .......... ... .. ... 70
Figure 39 EOC Command/Message Transmission .. ..................... 70
Figure 40 Maintenance Channel Filtering Options. . .. ........ ... .. ....... 76
Figure 41 M4 Bit Report Timing (Statemachine vs. uC). .. ................. 76
Data Sheet 2001-03-30



Infineon PEF 82912/82913
techno|oD
List of Figures Page
Figure 42 M4, M5, M6 Bit Control in Receive Direction. . . ................. 78
Figure 43 M4, M5, M6 Bit Control in Transmit Direction . .................. 78
Figure 44 CRGC-ProCess. . .o oo 80
Figure 45 Block Error Counter Test . . .. .. ... 83
Figure 46 Explanation of State Diagram Notation ........................ 86
Figure 47 Standard NT State Machine (IEC-Q / NTC-Q Compatible)
(Footnotes: see “Dependence of Outputs” on Page 92) ......... 87
Figure 48 Simplified NT State Machine . . ......... ... ... ... .. ... ... ... 98
Figure 49 Pulse Streams Selecting QuietMode ........................ 100
Figure 50 Interrupt Structure U-Transceiver . ......... .. ... ... . . ... .. 102
Figure 51 S/T -Interface Line Code . ........ ... i 103
Figure 52 Frame Structure at Reference Points Sand T (ITU 1.430)......... 104
Figure 53 S-Transceiver Control .. ... . .. 107
Figure 54 State Diagram Notation . . . ... ... ... .. .. . . 108
Figure 55 State Machine NTMode ....... ... ... .. . . . . ... 111
Figure 56 State Machine LT-SMode . . ......... ... 115
Figure 57 Interrupt Structure S-Transceiver. ... ........ ... ... . ... ..... 119
Figure 58 Complete Activation Initiated by Exchange . . .................. 120
Figure 59 Complete Activation Initiated by TE. . . ... ... ... ... .. ... 121
Figure 60 Complete Activation Initiated by Q-SMINT®I . ... ............... 122
Figure 61 Complete Deactivation Initiated by Exchange . . . ............... 123
Figure 62 LOOP 2 . 124
Figure 63 TestLoopbacks . ......... e 125
Figure 64 External Loop at the S/T-Interface. . .. ......... ... ... .. ... ... 126
Figure 65 Complete Loopback Optionsin NT-Mode .. ................... 127
Figure 66 Loopbacks Featured by Register LOOP . ..................... 129
Figure 67 Power Supply Blocking .. ....... ... .. 130
Figure 68 External Circuitry U-Transceiver . .......... ... .. ... .. ..... 131
Figure 69 External Circuitry S-Interface Transmitter . .................... 133
Figure 70 External Circuitry S-Interface Receiver . ........ ... ... ....... 134
Figure 71 Crystal Oscillator . .. ... e 134
Figure 72 Address Space. . .. ..ot 136
Figure 73 Q-SMINT®| Interrupt Status Registers. . ...................... 137
Figure 74 Maximum Sinusoidal Ripple on Supply Voltage ............... 198
Figure 75 Input/Output Waveformfor AC Tests. . . ........ ... ... ... 199
Figure 76 IOM®-2 Interface - Bit Synchronization Timing .. ............... 200
Figure 77 IOM®-2 Interface - Frame Synchronization Timing . ............. 200
Figure 78 Serial Control Interface . ........ ... ... . 202
Figure 79 Microprocessor Read Cycle. . . ... . .. 203
Figure 80 Microprocessor Write Cycle. . . ...... ... . i 203
Figure 81 Multiplexed Address Timing. . . . ... o e 203
Figure 82 Non-Multiplexed Address Timing. . . .. ......... ... .. . ... 204
Data Sheet 2001-03-30



Infineon PEF 82912/82913

technologies/
List of Figures Page
Figure 83 Microprocessor Read Timing. . . ............ ... 204
Figure 84 Microprocessor Write Cycle. ... ... .. i 204
Figure 85 Non-Multiplexed Address Timing. . . ... ... ... ... 205
Figure 86 Reset InputSignal ... ... .. 206
Figure 87 Undervoltage Control Timing . . ... 207
Figure 88 INTC-Q Compatible State Machine Q-SMINT®: 2B1Q. . ......... 213
Figure 89 Simplified State Machine Q-SMINT®: 2B1Q. ... ............... 214
Figure 90 IEC-T/NTC-T Compatible State Machine T-SMINT,I: 4B3T........ 215
Figure 91 Interrupt Structure U-Transceiver Q-SMINT®1: 2B1Q . ........... 217
Figure 92 Interrupt Structure U-Transceiver T-SMINT,[: 4B3T. . ............ 218
Figure 93 External Circuitry Q-and T-SMINT,I .. ....... ... ... ... ..... 222
Data Sheet 2001-03-30



Infineon PEF 82912/82913
techno|oD
List of Tables Page
Table 1 NT Products of the 2nd Generation. .. ........... ... .. .. ....... 1
Table 2 Pin Definitions and Functions . ......... ... ... ... . . . . . . . . .. ... 8
Table 3 ACT States. . ... 13
Table 4 Interface Selection forthe Q-SMINT,l ......................... 17
Table 5 HeaderByte Code ... ... e 20
Table 6 Bus Operation Modes . ............ .. 22
Table 7 MCLK Frequencies . . ... e 24
Table 8 Reset Source Selection . . ......... ... ... .. ... ... ... ... 26
Table 9 Examples for Synchronous Transfer Interrupts . . . ............... 38
Table 10 Transmit Direction . .. ... ... .. 43
Table 11 Receive Direction. . . ... 43
Table 12 Q-SMINT®)| Configuration Settings in Intelligent NT Applications . ... 56
Table 13 Major Differences D-Channel Arbiter INTC-Q and Q-SMINT®I . .. ... 57
Table 14 U-Superframe Format . ........ ... ... . . . . . 61
Table 15 Enabling the Maintenance Channel (Receive Direction) . .......... 64
Table 16 Coding of EOC-Commands . . . ......cov ittt ie e 68
Table 17 Usage of Supported EOC-Commands. . ....................... 68
Table 18 EOCAutoMode. . ... . 73
Table 19 Transparentmode B MS. . .. ...t 74
Table 20 Transparent mode '@change’ . . ........ ... .. 74
Table 21 Transparentmode TLL . ... .. . . i 74
Table 22 U-TransceiverC/ICodes . . ...t 84
Table 23 Timers Used. . .. ... e 89
Table 24 U-Interface Signals . ... . 90
Table 25 Signal Outputon UKO. . . ... ... 92
Table 26 C/l-Code Output. . . ... e 92
Table 27 Changes to achieve Simplified NT State Machine................ 96
Table 28 Appearance of the State Machine to the Software ............... 99
Table 29 ANSI Maintenance Controller States . . . ...................... 100
Table 30 S/Q-Bit Position Identification and Multi-Frame Structure . .. ... ... 105
Table 31 U-Transformer Parameters . .......... ... ... . . ... 131
Table 32 S-Transformer Parameters . ....... ... ... ... ... ... ...... 132
Table 33 Crystal Parameters . ....... ... e 135
Table 34 Reset of U-Transceiver Functions During Deactivation or with
C/l-Code RESET .. ... .. e e 146
Table 36 Maximum Input Currents . .. ... .. i 194
Table 37 S-Transceiver Characteristics . . ... ... 195
Table 38 U-Transceiver Characteristics . . .. ......... ... ... . ... ..... 196
Table 39 PinCapacitances. . . ... i 197
Table 40 Reset Input Signal Characteristics. . . ........................ 206
Table 41 Parameters of the UVD/POR Circuit . . ......... ... ... ... ..... 207
Table 42 Pin Definitions and Functions . ........... ... ... ... ... .... 211
Data Sheet 2001-03-30



Infineon PEF 82912/82913
technologies/
List of Tables Page
Table 43 Related Documents to the U-Interface. . .. .................... 212
Table 44 C/lC0AES . . ot e 216
Table 45 Dimensions of External Components. . . ...................... 223

Data Shee 2001-03-30



Infineon PEF 82912/82913
chrolzgies
Overview
1 Overview

The PEF 82912 / 82913 (Q-SMINT®I) offers U-transceiver, S-transceiver and an IOM®-
2 interface. A microcontroller interface provides access to both transceivers as well as
the IOM®-2 interface.

However, as opposed to its bigger brother Q-SMINT®IX, the Q-SMINT® does not have
an HDLC controller. Main target applications of the Q-SMINT®! are intelligent NT
applications where the HDLC controller(s) is (are) provided by the microcontroller or
other additional components. An example for such a microcontroller is the Infineon
UTAH chip which features four flexible HDLC controllers.

Table 1 summarizes the 2nd generation NT products.

Table 1 NT Products of the 2nd Generation

PEF80912 | PEF80913 |PEF81912 PEF81913  PEF82912 | PEF82913

Q-SMINT®O

Q-SMINT®IX

Q-SMINT®

Package

P-MQFP-44

P-MQFP-64
P-TQFP-64

P-MQFP-64
P-TQFP-64

Register

no

U+S+HDLC+ IOM®-2

U+S+ IOM®-2

access

Access via n.a. parallel (or SCI or parallel (or SCl or

IOM®-2) IOM®-2)

MCLK, no yes yes
watchdog
timer, SDS,
BCL, D-
channel
arbitration,
IOM®-2 access
and
manipulation
etc. provided

HDLC no yes no
controller

NT1 mode
available

yes (only) no no

Extended U- no yes no yes no yes
Performance
20kft
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2B1Q Second Gen. Modular ISDN NT (Intelligent) PEF 82912/82913
Q-SMINT®I
Version 1.3
1.2 Features PEF 82912

Features known from the PEB/PEF 8191

+ U-transceiver and S-transceiver on one chip
 Perfectly suited for high-end intelligent NTs that
require multiple HDLC controllers (which are provided
externally)
» U-interface (2B1Q) conform to ETSI [1], ANSI [2] and | P-MQFP-64
CNET [3]:
— Meets all transmission requirements on all ETSI,
ANSI and CNET loops with margin
— Conform to British Telecom’s RC7355E [4]
— Compliant with ETSI 10 ms micro interruptions
— MLT input and decode logic (ANSI [2])
» S/T-interface conform to ETSI [6], ANSI [7] and ITU
[8]
— Supports point-to-point and bus configurations P-TQFP-64
— Meets and exceeds all transmission requirements
 Activation status LED supported
« BCL, SDS1, SDS2, programmable MCLK, watchdog timer,
« Access to IOM®-2 C/I and Monitor channels
» Power-down and reset states (e.g. S-transceiver) for individual circuits
» Automatic D-channel arbitration between S-bus and external HDLC controller
» Parallel or serial pP-interface

Type Package
PEF 82912/82913 P-MQFP-64
PEF 82912/82913 P-TQFP-64
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New Features

* Reduced number of external components for external U-hybrid required
» Optional use of up to 2x20 Q resistors on the line side of the transformer (e.g. PTCs)
» Pin Uref and the according external capacitor removed
» Improved ESD (2 kV instead of <850 V)
* Inputs accept 3.3 Vand 5V
« 1/0 (open drain) accepts pull-up to 3.3 V1)
« LED signal is programmable but can also automatically indicate the activation status
(mode select via 1 bit)
* Pin compatible with T-SMINT®I (2nd Generation)
 Priority setting (8/10) for off-chip HDLC controller
« Enhanced IOM®-2 timeslot access and manipulation (SCOUT)
* MCLK can be disabled (SCOUT)
« External Awake (EAW)
» Optional: All registers can be read and written to via new Monitor channel concept
» Optional: Implementation of S-transceiver statemachine in software
* Indirect Addressing (SCOUT)
» Programmable strobes SDS1/2 are more flexible, e.g. active during several timeslots
» Power-on reset and Undervoltage Detection with no external components
» Lowest power consumption due to:
— Low power CMOS technology (0.354)
— Newly optimized low-power libraries
— High output swing on U- and S-line interface leads to minimized power
consumption
— Single 3.3 Volt power supply
« 200 mW (INTC-Q: 295 mW) power consumption with random data over ETSI Loop
2 (external loads on the S and U interface only and no additional external loads).
+ 15 mW typical power consumption in power down (INTC-Q: 28 mW)

1.3 Features PEF 82913

The Q-SMINT®| PEF 82913 provides all features of the PEF 82912. Additionally, a
significantly enhanced performance of the U-interface as compared to ETSI [1], ANSI
[2] and CNET [3] requirements is guaranteed:

Transparent transmission on 20kft AWG26 with a BER < 1077 (without noise).

R Pull-ups to 5 V must be avoided. A so-called 'hot-electron-effect’ would lead to long term degradation.
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1.4 Not Supported are ...

Integrated U-hybrid

On-chip HDLC controller

'Self test request’ and 'Self test passed’ of U-transceiver

TE-mode of the S-transceiver

DECT-link capability

SRA (capacitive receiver coupling is not suited for S-feeding).

'NT-Star’ with star point on the IOM®-2 bus (already not supported in INTC-Q).

No access to S2-5 channels. Access only to S1 and Q channel as in SCOUT. No
selection between transparent and non-auto mode provided.

The oscillator architecture was changed with respect to the INTC-Q to reduce power
consumption. As a consequence, the Q-SMINT®| always needs a crystal and pin XIN
can not be connected to an external clock as it was possible for IEC-Q and NTC-Q.
This does not limit the use of the Q-SMINT®! in NTs since all NT designs use crystals
anyway.
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1.5 Pin Configuration
5 5
& i § 31“ < ao Qoo
S LrrseEPIeIzeRAA
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
IVDDDET 49 321 FSC
VDDa SR 51 30— VSSD
VSSa_SR 52 29— VDDD
A5 53 _ ® 28— AD7 or SDX
A6 54 Q-SMINT™I 271 AD6 or SDR
PS1 55 PEF 82912/ 26— AD5 or SCLK
56 25— AD4
57 PEF 82913 s AD3
58 23— AD2
XOuT 59 22— AD1
XIN 60 21— ADO
BOUT 61 20— /EAW
VDDa UX 62 19—
VSSa UX 63 Q 18— MCLK
AOUT 64 17— JACT
1 2 3 4 56 7 8 9 10 1112 13 14 15 16
n::l %l§§ Egg} ‘Z) u&lJ §8 8 8 %%E pin_2.vsd
g8 £2% 55 =%
28 < =
Figure 1 Pin Configuration
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1.6 Block Diagram
XINﬁD}—* XOUT VDDDET RST RSTO PS1 PS2 MTI
SR1—
Clock Generation POR/UVD —— AOUT
SR2 —
——BOUT
SX1 —
S-Transceiver U-Tansceiver
SX2 —
AIN
D-Channel
Arbitration BIN
to uP IF Mmicilclw to uP IF
TP1 —  Factory o DI D
TP2 —»  Tests N |TIClA|T o
LED —» ACT

IOM-2 Interface

UP Interface
(e.g. Multiplexed Mode)

y v vy vy oy v %

FSC DCL BCL DU DD SDS1SDS2  ADO-AD7

t+ 1

ALE RD WR CS

¢ ¢ A

INT MCLK EAW

block diagram.vsd

Figure 2 Block Diagram
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1.7 Pin Definitions and Functions
Table 2 Pin Definitions and Functions
Pin Symbol |Type |Function
2 VDDa_UR | — Supply voltage for U-Receiver
(3.3V£5%)
1 VSSa UR | — Analog ground (0 V) U-Receiver
62 VDDa_UX | — Supply voltage for U-Transmitter
(3.3V£5%)
63 VSSa UX | — Analog ground (0 V) U-Transmitter
51 VDDa SR | — Supply voltage for S-Receiver
(3.3V+5%)
52 VSSa_SR | — Analog ground (0 V) S-Receiver
46 VDDa SX | — Supply voltage for S-Transmitter
(3.3V£5%)
45 VSSa_SX |- Analog ground (0 V) S-Transmitter
29 vDDD - Supply voltage digital circuits
(3.3V£5%)
30 VSSD - Ground (0 V) digital circuits
13 VDDD - Supply voltage digital circuits
(3.3V£5%)
14 VSSD - Ground (0 V) digital circuits
32 FSC O Frame Sync:
8-kHz frame synchronization signal
31 DCL O Data Clock:
IOM®-2 interface clock signal (double clock):
1.536 MHz
35 BCL O Bit Clock:
The bit clock is identical to the IOM®-2 data rate
(768 kHz)
33 DD I/0O Data Downstream:
oD Data on the IOM®-2 interface
34 DU I/0O Data Upstream:
oD Data on the IOM®-2 interface
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Table 2 Pin Definitions and Functions (cont’'d)

Pin Symbol |Type |Function

8 SDS1 @) Serial Data Strobe1:
Programmable strobe signal for time slot and/
or D-channel indication on IOM®-2

7 SDS2 @) Serial Data Strobe2:
Programmable strobe signal for time slot and/
or D-channel indication on IOM®-2

12 CS I Chip Select:
A low level indicates a microcontroller access to
the Q-SMINT®)

26 SCLK I Serial Clock:

Clock signal of the SClI interface if a serial
interface is selected

26 AD5 I/0O Multiplexed Bus Mode:

Address/data bus

Address/data line ADS if the parallel interface is
selected

Non-Multiplexed Bus Mode:

Data bus

Data line D5 if the parallel interface is selected

27 SDR I Serial Data Receive:

Receive data line of the SClI interface if a serial
interface is selected

27 ADG6 I/0O Multiplexed Bus Mode:

Address/data bus

Address/data line ADG if the parallel interface is
selected

Non-Multiplexed Bus Mode:

Data bus

Data line D6 if the parallel interface is selected
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Table 2 Pin Definitions and Functions (cont’'d)
Pin Symbol |Type |Function
28 SDX OD,O |Serial Data Transmit:
Transmit data line of the SCl interface if a serial
interface is selected
28 AD7 17O Multiplexed Bus Mode:
Address/data bus
Address/data line AD7 if the parallel interface is
selected
Non-Multiplexed Bus Mode:
Data bus
Data line D7 if the parallel interface is selected
21 ADO I/O0 Multiplexed Bus Mode:
22 AD1 I/O Address/data bus
23 AD2 I/O Transfers addresses from the microcontroller to
24 AD3 110 the Q-SMINT®| and data between the
25 AD4 /0 microcontroller and the Q-SMINT®].
Non-Multiplexed Bus Mode:
Data bus.
Transfers data between the microcontroller and
the Q-SMINT®I (data lines D0O-D4).
36 A0 I Non-Multiplexed Bus Mode:
37 Al I Address bus transfers addresses from the
38 A2 I microcontroller to the Q-SMINT®I. For indirect
39 A3 I address mode only AQ is valid.
40 A4 I Multiplexed Bus Mode
53 A5 I Not used in multiplexed bus mode. In this case
54 A6 I AO0-A6 should directly be connected to VDD.
11 RD | Read
Indicates a read access to the registers (Intel
. bus mode).
DS I Data Strobe
The rising edge marks the end of a valid read or
write operation (Motorola bus mode).

Data Sheet
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Table 2 Pin Definitions and Functions (cont'd)
Pin Symbol |Type |Function
10 WR | Write
Indicates a write access to the registers (Intel
. bus mode).
R/W I Read/Write
A HIGH identifies a valid host access as a read
operation and a LOW identifies a valid host
access as a write operation (Motorola bus
mode).
9 ALE I Address Latch Enable
An address on the external address/data bus
(multiplexed bus type only) is latched with the
falling edge of ALE.
ALE also selects the microcontroller interface
type (multiplexed or non multiplexed).
5 RST I Reset:
Low active reset input. Schmitt-Trigger input
with hysteresis of typical 360 mV. Tie to '1’ if not
used.
6 RSTO OD Reset Output:
Low active reset output.
15 INT oD Interrupt Request:
INT becomes active if the Q-SMINT®I requests
an interrupt.
18 MCLK O Microcontroller Clock:
Clock output for the microcontroller
19 Tie to ‘1
20 EAW I External Awake:
A low level on EAW during power down
activates the clock generation of the Q-
SMINT®I, i.e. the IOM®-2 interface provides
FSC, DCL and BCL for read and write
access.")
43 SX1 O S-Bus Transmitter Output (positive)
44 SX2 O S-Bus Transmitter Output (negative)
47 SR1 I S-Bus Receiver Input
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