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Preface

This Preliminary Data Sheet describes the VINETIC®-2VIP, a member of the Voice and
Internet Enhanced Telephony Interface Circuit (VINETIC®) chip set family. The
VINETIC®-2VIP includes a voice processing DSP for two analog lines connected via two
single-channel (or one dual-channel) SLIC chips.

Organization of this Document

This document is divided into 8 chapters. It is organized as follows:

* Chapter 1, Family Overview
A general description of the chip set, key features/requirements, and typical
applications.
* Chapter 2, Pin Description
Pin layout and pin description.
* Chapter 3, Hardware Behavior and Handling
Description of clocking, reset behavior, and test modes.
* Chapter 4, Interface Description
Parallel (Intel, Motorola) and serial interfaces (PCM, SCI/SPI)
* Chapter 5, Electrical Characteristics
Parameters, symbols, and limit values
* Chapter 6, Package Outlines
lllustrations and dimensions of the package outlines
* Chapter , Terminology
List of abbreviations and descriptions of symbols.
e Chapter 7, Index
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1 Family Overview

The VINETIC®is a family of devices for accessing the analog telephone line. VINETIC®
devices are available in different granularity (0, 2, 4 and 8 analog voice channels) and
also with different levels of DSP performance (VIP, M, C, S). The seamless connection
to a broad range of SLICs provides the most effective solution for each application.

The VINETIC® performance allows the use on linecards as well as in CPE applications.
Further integration on the existing boardspace is easily achieved by having an integrated
DSP both for voice processing and packetization.

The VINETIC® provides system solutions for the following applications:

* Access Network:
— Central Office - TDM
— Digital Loop Carrier - TDM, VoATM, VolP
— FTTH - TDM, VoATM, VolIP
— WLL - TDM, VolP
* PBX:
— Analog Linecard - TDM, VolP
e Customer Premises Equipment:
— Residential Gateway / Home Gateway / Internet Telephony Gateway (ITG) - VolP
— Integrated Access Device (IAD) - VolP, VOATM
— Cable Modems / Media Terminal Adapter (MTA) - VolP
— Analog Telephony Adapter (ATA) - VolP

To cover these applications, the VINETIC® devices are pin- and software-compatible,
allowing the maximum flexibility while offering the optimized feature set per application.

Executive Summary

The VINETIC® family integrates the necessary DSP and RAM/ROM for voice processing
into the codec/SLIC chip set, thereby offering a unique set of features for voice-over-
packet:

* Cost and board space reduction - Codec, DSP and RAM/ROM are integrated into
one small package, ensuring significant cost and board space advantages.

* Scalability - VINETIC® supports each voice channel with the necessary amount of
DSP performance due to the encapsulation of codec and DSP.

* Flexibility - The VINETIC® family provides two to eight analog ports and various
levels of DSP performance, while remaining pin compatible (only for four or eight
channels, respectively) and software compatible.

* World-wide usage - The VINETIC® can be adapted to different country requirements
without hardware change (AC and DC path, ringing, metering, etc. are
programmable).

Preliminary Data Sheet 9 DS1, 2003-08-07
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* Future-proof - The integrated RAM (VINETIC®-4VIP) for downloading advanced
codecs or own DSP software guarantees that the system will stay at the state-of-the-
art technology also for future remote updates.

* Designed for Voice over Packet (VolP, VoDSL, Packetcable, VOATM).

Preliminary Data Sheet 10 DS1, 2003-08-07
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Voice and Internet Enhanced Telephony Interface

Circuit

Version 1.4

1.1 Features VINETIC®-2vIP

111 Integrated DSP Features

PEB 3322

Fully programmable 2-channel codec with enhanced
signal processing capabilities

Glueless interface to the Infineon SLIC family: SLIC-S/
-S2, TSLIC-S, SLIC-E/-E2, TSLIC-E, SLIC-P, and
SLIC-LCP

P-LBGA-176-3

Integrated VolP/VoDSL DSP with RAM

Enhanced signal processing

AAL2 and RTP/RTCP packetization

Voice Activity Detection (VAD)

Comfort Noise Generation (CNG)

Algorithms for Line Echo Cancellation exceeding
G.165, G.168, G.168-2000

(up to 16 ms tail length)

Integrated DTMF generator

P-LQFP-176-2

Integrated DTMF decoder
Integrated Caller ID (FSK) generator
Integrated fax/modem detection, In-band tone detection

Optimized filter structure for modem transmission, enhanced modem performance for

improvement of V.90 transmission
Multi-party conferencing

Voice play-out (reordering, fixed and adaptive jitter buffer, clock synchronization)
Compatible with ITU-T 1.366.2 and packet cable specification

Text-phone support V.18

Type Package

PEB 3322

P-LBGA-176-3 or P-LQFP-176-2

Preliminary Data Sheet 11
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1.2 Codec/SLIC Features

Specification in accordance with ITU-T Recommendation G.712,

ITU-T Recommendation Q.552 for interface Z and applicable LSSGR

Internal balanced/unbalanced ringing capability of up to 85 Vrms/50 Vrms

Sinusoidal and trapezoidal ringing (Crest factor = 1.2 - 1.6 programmable)

External ringing support

Programmable teletax (TTX) generation (metering)

Programmable battery feeding with capability for driving long loops

Ground/loop start signaling, Ground key detection

Polarity reversal

Message Waiting

Automatic modes for POTS signaling and power management

Advanced Integrated Test and Diagnostic Functions (AITDF) for local-loop monitoring
and production testing

On-hook transmission

Power-optimized architecture with power management capability (integrated battery
switches)

1.3 Interface Features

PCM interface with 2 PCM highways: 8 kHz PCM transmission
Serial control interface, SCI (Infineon) compatible, SPI compatible
Parallel host interface: Intel/Motorola compatible

SLIC interface compatible with DuSLIC® SLICs

JTAG interface for boundary scan

Preliminary Data Sheet 12 DS1, 2003-08-07
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Figure 1 Logic Symbol VINETIC®-2VIP
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1.2 Typical Applications

Cable modem

Small Office / Home Office Integrated Access Devices (SOHO-IAD) incl. (all flavors
of) Digital Subscriber Line Network Termination (xDSL-NT)

Integrated Services Digital Network Customer Premises Equipment (ISDN CPE) +
Small Office / Home Office Private Branch eXchange (SOHO PBX)

Router, Integrated Access Device (IAD), Internet Protocol Private Branch eXchange
(IP-PBX)

Next Generation Digital Loop Carrier (NG-DLC) Analog Linecard
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2 Pin Description

2.1 P-LQFP-176-2 Pin Diagram
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Vinetic_0000_pinning_diagram_2vip
Figure 2 P-LQFP-176-2 Pin Diagram (Top View)
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2.2 P-LBGA-176-3 Pin Diagram

Pin Description
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2.3 Pins Sorted by Function
2.3.1 Common Pins for the Analog Line Module
Table 1 Pins Analog Line Module Common
Pin No. Symbol Input (1) Function
P- P- Output (0)
LQFP- | LBGA-
176-2 | 176-3
20 G3 |CREFAB |I/O Connection to external capacitor for low-pass
108 |J13 |CREFCD filtering of the reference voltage

22 H4 | GNDAB Ground Common ground for bias block
110 |H15 |GNDCD

21 G4 |VDD33AB |Power 3.3 V power supply for bias

109 |J12 |VvDD33CD

23 H1 VDD18AB | Power 1.8 V power supply for bias

111 |H13 |VvDD18CD

25 H3 VCMAB O Reference voltage for input pins ITA, ITB, ILA,
113 |H12 |VCMCD ILB, ITACA, ITACB, VCMITA, VCMITB

24 H2 |VREFAB |O Reference voltage for differential two-wire

interface, typically 1.5V

2.3.2 Analog Pins

Table 2 Pins Analog Line Module

Pin No. Symbol Input (1) Function

P- P- Output (O)

LQFP- | LBGA-

176-2 | 176-3

17 F4 ACPA O Differential two-wire AC output voltage
28 J4 ACPB controlling the RING pin

16 F3 ACNA 0] Differential two-wire AC output voltage
29 J3 ACNB controlling the TIP pin

7 D1 DCPA 0] Two-wire output voltage (DCP)

38 M3 DCPB
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Table 2 Pins Analog Line Module

Pin No. Symbol Input (1) Function

P- P- Output (O)

LQFP- | LBGA-

176-2 | 176-3

6 D2 DCNA O Two-wire output voltage (DCN)

39 M1 DCNB

8 D3 CDCPA 1/O External capacitance for filtering

37 L3 CDCPB

5 C1 CDCNA I/O External capacitance for filtering

40 M2 CDCNB

11 E2 VDD33A Power 3.3 V power supply

34 L4 VDD33B

99 L14 |DD33C

122 E15 |VvDD33D

9 D4 VDD18A Power 1.8 V power supply

36 L2 VDD18B

97 M12 |VDD18C

124 E13 |vDD18D

10 E1 GNDA Ground Analog ground

35 L1 GNDB

98 L15 |[GNDC

123 E14 |GNDD

15 F2 ILA I Longitudinal current input

30 K4 ILB

14 F1 ITA I Transversal current input (AC + DC)

31 K1 ITB

12 E3 ITACA I Transversal current input (AC)

33 K3 ITACB

13 E4 VCMITA I Reference pin for transversal/longitudinal

32 K2 VCMITB current sensing

18 G1 C2A 0] Ternary logic output controlling the SLIC

27 J1 C2B operation mode

19 G2 Ci1A O/l Ternary logic output controlling the SLIC

26 J2 CiB operation mode; indicating thermal

overload of a SLIC if a current of typically
150 pA is drawn out of the SLICs C1 pin
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Table 2 Pins Analog Line Module

Pin No. Symbol Input (1) Function

P- P- Output (O)

LQFP- | LBGA-

176-2 | 176-3

4 C3 IO4A I/O User-programmable general-purpose

41 M4 104B digital 1/0 pin with analog input
functionality)

3 B1 IO3A I/0O User-programmable general-purpose

42 N1 103B digital 1/0 pin with analog input
functionality)

2 Cc2 I02A I/0O User-programmable general-purpose

43 P1 102B digital 1/0 pin with analog input
functionality’)

1 B2 IO1A I/0O User-programmable general-purpose

44 N2 101B digital 1/0 pin (used for controlling the ring
relay if external ringing is used)”

176 B3 IO0A I/0O User-programmable general-purpose

45 P2 I00B digital I/0 pin (automatically used as output
for controlling the C3 pin of the SLIC-P,
except SLIC-P for extremely
powersensitive applications without current
limitation) ")

103 K14 |ILC connect to VCMCD or GND

118 F15 |ILD

102 Ki5 [ITC connect to VCMCD or GND

119 F14 |ITD

100 L13 |ITACC connect to VCMCD or GND

121 F12 |ITACD

101 L12 |VCMITC connect to VCMCD or GND

120 F13 |VCMITD

) If not used, these pins should be connected to ground via a 10 kQ resistor. If guaranteed that they are never
configured as an output, these pins can directly be connected to ground.
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2.3.3 Pins without Function
Table 3 Pins without Function
Pin No. Symbol Input (1) Function
P- P- Output (0)
LQFP- | LBGA-
176-2 | 176-3
112 |H14 |dnc do not connect
105 |K12 |dnc do not connect
116 |G13 |dnc
104 |K13 |dnc do not connect
117 | G12 |dnc
95 M14 |dnc do not connect
126 | D15 |dnc
94 M15 |dnc do not connect
127 | D14 |dnc
96 M13 |dnc do not connect
125 |E12 |dnc
93 N15 |dnc do not connect
128 | D13 |dnc
106 |J14 |dnc do not connect
115 | G14 |dnc
107 |J15 |dnc do not connect
114 | G15 |dnc
92 P15 |dnc do not connect
129 |D12 |dnc
91 N14 |dnc do not connect
130 |C15 |dnc
a0 R15 |dnc do not connect
131 C14 |dnc
89 P14 |dnc do not connect
132 |B15 |dnc
88 R14 |dnc do not connect
133 |B14 |dnc
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234 General Pins
Table 4 General Pins
Pin No. Symbol Input (I) Function
P- P- Output (0)
LQFP- | LBGA
176-2 |-176-3
172 |C4 |RESETQ |I Hardware reset for the whole chip (low active)
171 |A4 |RSYNC I Ring synchronization pin for external ringing. If
this pin is not used (when internal ringing is
used), it should be connected to digital ground
GND.
85 R13 |MCLK" I Master clock for the PLL input (64*frgc to
1024*fEgc in steps of 64*fggc, frgc ... frame
synchronization frequency)

R Requirements for pins MCLK, PCL and FSC see in Chapter 3.2.

2.3.5 General-Purpose Input/Output Pins

Table 5 General-Purpose Input/Output Pins!)

Pin No. Symbol Input (I) Function

p- p- Output (O)

LQFP- | LBGA

176-2 |-176-3

156 |B8 |GPIOO I/0O General-purpose 1/0
157 |D8 |GPIO1 1/0O General-purpose 1/0
158 |B7 |GPIO2 I/0O General-purpose I/0
159 |A7 |GPIO3 I/0O General-purpose I/0
160 |C7 |GPIO4 1/0O General-purpose 1/0
161 D7 | GPIO5 I/O0 General-purpose I/0
162 |B6 |GPIO6 1/0O General-purpose 1/0
163 |A6 |GPIO7 I/0O General-purpose I/0

Y If a GPIO pin is not used, it should be connected to ground via a 10 kQ resistor. If guaranteed that it is never
configured as an output, this pin can directly be connected to ground.
GPIO pins are controlled by PHI or EDSP.
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2.3.6 Test-Mode Selection / JTAG (Boundary Scan) Interface Pins

Table 6 Test-Mode Selection / JTAG (Boundary Scan) Interface Pins
Pin No. Symbol Input (1) Function

P- P- Output (0)

LQFP- | LBGA-

1762 | 176-3

173 |A3 |AUX I/0O For internal use only.

Must be connected to digital ground (GND).

141 C12 |TEST

Test mode pin (internal use only). Must be
connected to digital ground GND.

140 |B12 |TDRSQ I JTAG reset.
If JTAG is not used connect to digital ground
for normal operation.

139 |A12 |TDI/TMO |I TDRSQ=1: JTAG data input

If JTAG is not used connect to digital ground.
138 |C13 |TMS/TM1 |1 TDRSQ=1: JTAG test-mode switch

If JTAG is not used connect to digital ground.
137 |A13 |TCK/TM2 |I TDRSQ=1: JTAG clock

If JTAG is not used connect to digital ground.
136 |A14 |TDO/TM3 | O/l TDRSQ=1: JTAG data output

If JTAG is used this pin is an output.
If JTAG is not used connect to digital ground.
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2.3.7 Interface-Type Selection Pins
Table 7 Interface-Type Selection Pins!

Pin No. Symbol Input (1) Function
P- P- Output (O)

LQFP- | LBGA-

176-2 | 176-3

170 B4 IFSELO
169 D5 IFSELA
168 |C5 IFSEL2
167 B5 IFSEL3

1) see Table 14

Interface-select pin 0

Interface-select pin 1

Interface-select pin 2

Interface-select pin 3

2.3.8 PCM Interface Pins

Table 8 PCM Interface Pins

Pin No. Symbol Input (1) Function

P- P- Output (O)

LQFP- | LBGA-

1762 | 176-3

145 |D11 | TC2Q O(oD) PCM interface selected: Pin is output. Control
pin for external driver for highway two of PCM
interface (open drain)

146 |A10 |DX2 0(2) PCM interface selected: Data output for
highway two of PCM interface (tristate)

147 |B10 |DR2 I PCM interface selected: Data input for highway
two of PCM interface

148 |C10 |FscY I Frame synchronization for PCM interface and
PLL input

149 |D10 |PCL I Data clock for PCM interface

150 |A9 |TC1Q 0] PCM interface selected: Pin is output. Control
pin for external driver for highway one of PCM
interface (open drain)

151 B9 DX1 0(2) PCM interface selected: Data output for
highway one of PCM interface (tristate)

152 | C9 |DR1 I PCM interface selected: Data input for highway
one of PCM interface

D Requirements for pins MCLK, PCL and FSC see in Chapter 3.2
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2.3.9 Host Interface Pins

Note: For detailed descriptions see Chapter 4.

Table 9 Host Interface Pins
Pin No. Symb. /0 |Intel Intel Motorola SCI
P- P-LBGA- Mux Mode | Demux
LQFP- 176-3 Mode
176-2
84 P12 INTQ O |INTQ INTQ INTQ INTQ
(open drain)
48 R1 IFCO | GND A1 ADDR1 GND
49 R2 IFC1 | GND A2 ADDR2 GND
50 R3 IFC2 | GND A3 ADDR3 GND
51 R4 IFC3 | GND A4 ADDR4 GND
52 P4 IFC4 | RDQ RDQ GND GND
53 N4 IFC5 | WRQ WRQ RD/WRQ GND
54 P5 IFC6 | csQ csQ csQ CcsQ
82 R12 IFC7 | ALE GND GND DCLK
83 M11 IFC8 O |RDYQY RDYQ" RDYQ" RDYQ"
58 P6 IFADO /0 | A0/DIOO DIOO DATAO DIN?)
59 R6 IFAD1 /0 | A1/DIO1 DIO1 DATA1 DOUT?)
60 N6 IFAD2 /0 | A2/DIO2 DIO2 DATA2 GND
61 P7 IFAD3 /0 | A3/DIO3 DIO3 DATA3 GND
62 M6 IFAD4 /0 | A4¥/DIO4 |DIOA4 DATA4 GND
63 R7 IFAD5 /0 | A5*)/DIO5 | DIO5 DATAS5 GND
64 N7 IFAD6 /0 | A6%/DIO6 |DIO6 DATA6 GND
65 M7 IFAD7 /0 |A7¥/DIO7 |DIO7 DATA? GND
69 M8 IFAD8®) /0 | A8Y/DIO8 | DIO8 DATA8 GND
70 P9 IFAD9?) /0 | A9*)/DIO9 | DIO9 DATA9 GND
71 R9 IFAD10%) /0 | A10%/DIO10 | DIO10 DATA10 GND
72 N9 IFAD11%) /0 | A11%/DIO11 | DIO11 DATA11 GND
73 M9 IFAD125) /0 | A12%/DIO12 | DIO12 DATA12 GND
74 P10 IFAD13%) /0 | A13%/DIO13 | DIO13 DATA13 GND
75 R10 IFAD145) /0 | A14%/DIO14 | DIO14 DATA14 GND
76 N10 IFAD15°) /0 | A15%/DIO15 | DIO15 DATA15 GND
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) RDYQ... optional ready line (open source) on pin IFC8.
If used, this pin has to be connected to GND via a 560...3k3 Q pull-down resistor, depending on the bus load.
If not used, this pin can be connected to VDD33 via a 10 kQ pull-up resistor.

If the driver for DIN signal may get high impedance, a pull up resistor of 10 kQ should be applied.
3) As the DOUT of the VINETIC® gets high impedance for CSQ = high level, a pull of 10 k should be applied.

These address pins are “don’t care”. They will not be evaluated by VINETIC® for address latching. See
Preliminary User’s Manual - Software Description for the implemented interface protocol.

In case of 8-bit interfaces, these pins can be connected to GND via a 10 kQ pull-down resistor.

2.3.10 Digital Power/Ground Pins

Table 10 Digital Power/Ground Pins

Pin No. Symbol |Input (I) | Function
P. P- Output
LQFP- | LBGA- (0)

176-2 176-3

57 M5 VDD18 | Power 1.8 V power supply for the digital part
68 N8 VDD18
77 M10 |(VvDD18
144 C11 VDD18
153 D9 VDD18
164 C6 VDD18

81 N12 VDD18P | Power 1.8 V power supply for the PLL.

The PLL is most important for the overall
performance of the chip. Special care should be
taken on the filtering of the PLL supply.

46 N3 VDD33 | Power Digital 3.3 V power supply for I/0O pads
55 R5 VDDS3
66 P8 VDDS3
79 R11 VDDS3
87 P13 |VvDDS33
134 B13 |VvDD33
142 Al1 VDD33
155 A8 VDDS3
166 A5 VDDS3
175 A1 VDDS3
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Table 10 Digital Power/Ground Pins (cont’d)

Pin No. Symbol |Input (I) | Function
P- P- Output

LQFP- | LBGA- (0)

176-2 | 176-3

47 P3 GND Ground | Digital ground
56 N5 GND
67 R8 GND
78 P11 GND
86 N13 |GND
135 A15 | GND
143 B11 GND
154 C8 GND
165 D6 GND
174 A2 GND

80 N11 GNDP Ground |PLL Ground

Connect the PLL ground to a high quality ground
(see the Application Note VINETIC-4x Layout
Recommendations).
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3 Hardware Behavior and Handling
3.1 Block Diagram VINETIC®-2vIP
VINETIC-2VIP
32 MHz PLL, 128 MHz | o
Clock Control ®
5
= serial /
= /L:l/'\
? llel
%’f ir?taerr?aie N
- <> ANALOG- ¥ =i <|7>
@ LINE- = £ o
o MODULE g § T
4 2 channel IS}
~ <): (2 channels) &9 . <):
Extended DSP
(EDSP)
-> ROM/RAM
Vinetic_0001_Blockdiagram_2vip

Figure 4 Block Diagram VINETIC®-2VIP

3.2 Clocking

The VINETIC®-2VIP needs at least three clocks: master clock (MCLK), frame
synchronization (FSC), and PCM interface clock (PCL). All three clocks have to be
provided regardless of the application. Even though the PCM interface might not be
used, the clocks on FSC, MCLK, PCL have to be provided at all times to ensure
operation of the device.

The Master clock MCLK has to be phase-locked to PCM interface clock PCL and frame
synchronization FSC. It is recommended to directly connect MCLK and PCL.

The frame synchronization has to fulfill the specification as described in “PCM
Interface” on Page 49.

Clock failure bits (see Figure 6) of the VINETIC®-2VIP are able to indicate a clock
synchronization problem. The bit SYNC-FAIL detects a clock divider synchronization
failure and the bit MCLK-FAIL reports a PLL synchronization failure (see Preliminary
User’s Manual - Software Description, register HWSR1).
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Table 11 Clocks

Pin Description Frequency
MCLK Master clock (mandatory). Has to be | 64*fggc to 1024 fEgc
phase-locked to FSC and PCL. It is in steps of 64*fggc
recommended to connect the MCLK
pin with the PCL pin. For timing
requirements of the MCLK signal refer
toTable 12.
FSC Frame synchronization (mandatory), |frgc =8 kHz
Synchronizes internal clocks and voice
interface.
PCL Clock for voice (PCM) interface PCM: 256 kHz to 8.192 MHz
(PCM) (mandatory), depending on the number of
If MCLK and PCL are connected, only |time slots, see Table 24 “on
multiples of 512 kHz are allowed. Page 51.
TCK Clock for boundary scan controller 1 MHz to 10 MHz
(optional)
tvcik tvicLkn
ezm22018_V
Figure 5 Timing Requirements MCLK
Table 12 Timing Requirements MCLK
Parameter Symbol Limit Values Unit
Min. Typ. Max.
Period MCLK") oLk | 1/8192 1/512 ms
MCLK hlgh time IMCLKh 0.4 x IMCLK 0.6 x IMCLK | Us
MCLK jitter phase - - -80 dBc?/
noise density Hz
1 kHz frequency offset

Y The MCLK frequency must be an integer multiple of the FSC frequency (n*8*fggc, n = 4..128).

2) dBc = dB carrier.
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_Fsc
MCLK FSC Synch. 512 kHz 128 MHz
—P + > PLL >
PCL Clock Divider
—>

l l

SYNC-FAIL MCLK-FAIL

clock_circuit

Figure 6 Clock Fail Bits

3.3 Reset

A hardware reset of the VINETIC®-2VIP is initiated by a power-on reset or by a hardware
reset. A hardware reset requires setting the signal at the RESETQ input pin to low-level
for at least 4 ps. The reset input pin has a spike rejection that will safely suppress spikes
with a duration of less than 1 ps.

By pulling the RESETQ input pin to low, the chip will be reset (see Figure 7 “VINETIC®
Reset Sequence” on Page 30) and the following actions will take place:

* All /O pins are deactivated.

All outputs are inactive (e.g. DX1/DX2).

The internal PLL is stopped.

Internal clocks are deactivated.

The chip is in a Reset State. All analog Bias Voltages are switched off.

With the rising edge of the reset signal all external clocks need to be already stable, then
the following actions will take place:

* Clock detection

* PLL synchronization

* The reset routine runs

* After the reset routine has finished, an interrupt is generated and the RESET bit in the
ISR regqister is set.

* The EDSP will stay in boot state (see Preliminary User's Manual - Software
Description, Chapter 3)

e The ALM Modules (Analog Channels) will go to the PDH (Power Down High
Impedance) mode.
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e The internal reset routine requires approximately 12 frames (12 x 125 pys = 1.5 ms) to
be finished (including PLL start-up and clock synchronization).
* First access to the VINETIC® is possible after the INTQ signal = 0.

INTQ
L

RESET sequence
allexternal PLL startup and clock
A clocks stable synchronization

A\

>t
te(>=415)
VINETIC internal reset routine
~1.5ms
> >
Chip reset: First access
- al I/O pins deactivated (high impedance) to VINETIC possible,
- all outputs inactive (e.g. DX1/DX2) chip in power down high
- internal PLL stopped impedance (PDH)

- internal clocks deactivated

Vinetic_0032_reset_sequence

Figure 7 VINETIC® Reset Sequence

Figure 7 “VINETIC® Reset Sequence” on Page 30 shows the Reset sequence for
either internal power-on reset or signal at RESETQ pin.

3.4 Power-On Reset

The internal power-on reset is only dependent on the 1.8 V digital power supply pins
VDD18. The reset routine is running during power-on reset as well as during an external
reset signal. The VINETIC®-2VIP will notify a reset by setting the RESET bit in the ISR.
As the power-on reset should not be the regular way of resetting the VINETIC®-2VIP, it
is recommended to perform a regular reset (via the RESETQ pin) after the 3.3 V and the
1.8 V supplies have been applied (the supply voltage 3.3 V should be applied before the
supply voltage 1.8 V; see Chapter 5.2.3).

3.5 Test Modes of the VINETIC®-2VIP

The VINETIC®-2VIP can be set to different production and analysis test modes. The
selection of the individual test is done with the test-mode selection pins TMO to TM3 or
via the JTAG interface and the test-enable pin TEST. Since the VINETIC®-2VIP shares
the TM pins with the JTAG pins, four possibilities of test-mode selection are available.
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Table 13 VINETIC®-2VIP Test Modes

Pins Mode Description

TEST TDRSQ

0 0 Normal operation Normal operation of the chip (customer
mode)

0 1 JTAG JTAG operation (boundary scan)

1 0 TM-Test for internal use only

1 1 TM-JTAG for internal use only

3.5.1 Boundary Scan Test

The boundary scan test (BST) is a standardized method for testing boards, providing
also a standard interface to communicate with test circuits on an IC as the
VINETIC®-2VIP. The boundary scan standard specifies a four wire interface using the
four signals TDI, TDO, TCK and TMS. Additionally, an optional test reset signal TDRSQ
can be integrated.

These four (five) dedicated signals, the test access port (TAP), are connected to the TAP
controller inside the VINETIC. The TAP controller is a state machine clocked with the
rising edge of TCK and the state transitions are controlled by TMS. The VINETIC®-2VIP
provides a fully IEEE 1149.1 compliant boundary scan support consisting of:

e Complete Boundary Scan

* A test access port controller (TAP controller)

* Five dedicated pins: TCK, TMS, TDI, TDO and a TRST to asynchronously reset the
TAP controller

* Boundary Scan Description Language (BSDL) supplied

Boundary Scan Description Language (BSDL) is a standard way to describe the features
and behavior of an IC like the VINETIC®-2vIP , that includes IEEE 1149.1 boundary
scan. It is also a standard way to pass information to test-generation software.
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3.6 Using a DMA

It is possible to read/write data from/to the VINETIC®-2VIP with one single DMA transfer.
It is recommended to connect the address lines of the host to the address lines of the
VINETIC®-2VIP as shown in the example in Figure 8 (see also Preliminary User’s
Manual - Software Description).

Host VINETIC

with DMA Capability

AddressLine 0
AddressLine 1
AddressLine 2
AddressLine 3
AddressLine 4
AddressLine 5
AddressLine 6
AddressLine 7

AddressLine 8 AddressLine 1 (IFCO0)
AddressLine 9 AddressLine 2 (IFC1)
AddressLine 10 AddressLine 3 (IFC2)
(IFC3)

AddressLine 11 AddressLine 4

Vinetic_1005_DMA_access

Figure 8 Connecting the Address Lines of Host and VINETIC®-2vIP
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4 Interface Description

The digital interfaces of the VINETIC® are operated by a programmable host interface
controller (PHI) and allow flexible and easy adaptation to various interfaces. For
programming the VINETIC® and performing data/packet transfer from/to the VINETIC®,
a parallel interface or a serial microcontroller interface can be used. Additionally,
VINETIC® has an interface to PCM data. Certain interface types require a PHI download
(for more information see the PHI Download Status Sheet).

VINETIC® 8/16-bit Parallel Interfaces

— The parallel interface can be operated in Intel 8/16-bit mode (multiplexed/
demultiplexed) or in 8/16-bit Motorola mode.

VINETIC® Serial Interfaces

— The VINETIC® serial microcontroller interface (uC interface = SCI) is compatible
with the Motorola SPI and is electrically compatible with DuSLIC®. The PCM
interface has 2 PCM highways and can be operated together with the serial pC
interface or the parallel interface.

The VINETIC®-2VIP supports the widely used microcontrollers: e.g. MPC850, MPC860,
MPC8260, C165UTAH, MIPS and ARM derivatives, etc..

All parallel and serial interfaces (host interfaces) use the same (multiplexed) pins. The
desired interface type is selected by means of pin strapping with the pins IFSELDO,
IFSEL1, IFSEL2 and IFSELS.

Note: Host interface and PCM interface can be used in parallel.

Table 14 shows the possible interface configurations:

Table 14 Interface Configurations

No. | Interface Type IFSEL3 | IFSEL2 | IFSEL1 | IFSELO
1 for future use 0 0 0 0
2 | scCIY (DuSLIC®) (serial) + PCM 0 0 0 1
3 8-bit INTEL multiplexed mode + PCM 0 0 1 0
4 8-bit INTEL demultiplexed mode + PCM |0 0 1 1
5 8-bit MOTOROLA mode + PCM 0 1 0 0
6 for future use 0 1 0 1
7 for future use 0 1 1 0
8 for future use 0 1 1 1
9 for future use 1 0 0 0
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Table 14 Interface Configurations (cont’d)
No. |Interface Type IFSEL3 | IFSEL2 | IFSEL1 | IFSELO

10 | for future use

11 | 16-bit INTEL multiplexed mode + PCM
12 | 16-bit INTEL demultiplexed mode + PCM
13 | 16-bit MOTOROLA mode + PCM

14 | for future use

15 | for future use

— — | — | — | e [ — | —h
2|la|la|alo|lo|o

0 1
1 0
1 1
0 0
0 1
1 0
1 1

16 | for future use

) compatible with Motorola SP!I slave mode

Note: FSC, PCL and MCLK always have to be supplied even if no PCM interface is used.

Input/Output Waveform for AC Interface Timing Characteristics

Output Pad:
Device
under test
Vo —05V -
20V _ 20V Iy, 1 C oo™ 50 PF max
><08V Test Points 08V>< arlon | Com
05V Input Pad:

Device

under test
Vo Vi

During AC-Testing, the CMOS inputs are driven at a low level of 0.8 V and a high level
of 2.0 V. The CMOS outputs are measured at 0.5 V and V, — 0.5 V respectively.

ezm37010

Figure 9 Waveform for AC Tests
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4.1 Intel/Motorola-Mode Parallel Interfaces
411 Control for Intel/Motorola-Interfaces

Table 15 gives an overview about the address coding. VINETIC®-2VIP latches in four
address bits. In the demultiplexed interface mode the address information is taken from
pins IFCO, IFC1, IFC2 and IFC3 (host processors that only put out even addresses on
their address bus must be connected shifted, i.e. address lines A1 - A4 instead of AO -
A3 must be connected to the respective VINETIC®-2VIP address pins).

In the multiplexed address mode the address information is taken from the pins IFADO,
IFAD1, IFAD2 and IFADS3. In this mode the EOM coding is changed in order to allow also
the connection to processors that only put out even addresses.

Table 15 VINETIC®-2VIP Address Coding

Demux Mode Intel Mux Mode | Description

IFC3..IFCO IFAD3..IFADO

0000 0000 Reserved

0001 0001 Reserved

0010 0010 NWD (Next Word): Indicates that the next word

(data or a command word) is following (optional).
This indication will not be checked by the PHI.

0011 0100 EOM (End Of Message): Indicates the last data
or command word.

Reserved

1100 1100 DIA (Direct ISR register Access): By applying this
address and a read signalization on the control
lines the ISR (including the RDYQ bit) will be
returned immediately without recovery time
restriction (always accessible). This signaling is
needed if SW handshake is used.

. . Reserved
1111 1111 Reserved
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4.1.2 Pinning Intel Interface
Table 16 Intel Interface Pins
Interface | Pin Name | Function Input (1)
Name Output (O)
High Imp. (2)
ALE IFC7 Address latch enable (Mux mode only) I
CSQ IFC6 Chip select input, start of data transfer with | |
WRQ/RDQ (active low)
WRQ IFC5 Data-strobe input write (active low) I
RDQ IFC4 Data-strobe input read (active low) I
RDYQ IFC8 Ready line (active low) (open source) O
Al4:1] IFC3..0 Address lines (only Demux mode) I
DIO[7:0] |IFAD7..0") | Data bus/8-bit mode (Demux mode) 1/0/Z
Address or Data bus/8-bit mode (Mux mode)
DIO[15:0] |IFAD15..0 | Data bus/16-bit mode (Demux mode) I/0/Z

Address or Data bus/16-bit mode (Mux
mode)

1) In case of 8-bit mode the pins IFADS...IFAD15 can be connected to GND via a 10 kQpull-down resistor (in this
case the pins must not be connected directly to GND or 3.3 V).
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41.3 Timing Intel Demux Mode
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Vinetic_0022_Intel_Demux_write_Timing

Figure 10 Write Access, Intel Demux Mode
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Figure 11 Read Access, Intel Demux Mode
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414 Timing Intel Mux Mode
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Figure 12 Write Access, Intel Mux Mode
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Figure 13 Read Access, Intel Mux Mode
Table 17 Timing Specification Intel Mux/Demux Mode
Parameter Symbol Limit Values | Unit
Min. Max.
ALE high time fLHLL 20 - ns
Address setup to ALE IAVLL 10 - ns
Address hold after ALE inactive fLLAX? 10 - ns
Address recovery time IART 50 - ns
Address setup to CSQ IASCH 10 - ns
Address hold after CSQ IAHCL 10 - ns
RD active to valid data out 'RLDV - 30 ns
Data hold after RD inactive 'RHDX 3 - ns
Data float after RD inactive 'RHDZ - 35 ns
Data setup before WR inactive fQUWH 20 - ns
Data hold after WR inactive fWHQX 5 - ns
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Table 17 Timing Specification Intel Mux/Demux Mode (cont’d)
Parameter Symbol Limit Values | Unit
Min. Max.
RDQ active after ALE inactive fLLRL 20 - ns
WRAQ active after ALE inactive LWL 0 - ns
RD pulse width 'RLRH 50 - ns
WR pulse width KWLWH 50 - ns
CS low to WR low") foLWL 0 - ns
WR high to CS high?) fWHCH 0 -~ ns
CS low to RD low") {GLAL 0 -~ ns
RD high to CS high") !RHCH 0 - ns
Next access after interface ready INAR 65°) - ns
Strobe signal to RDYQ delay time 1SRD - 1259  |ns
Command recovery time IcR 1350 |- ns

D These parameters are for reference only, they can also be negative. The control inputs RDQ and WRQ are
gated internally with CSQ. If the active CSQ is shorter (embedded), the active RDQ or WRQ always refer to
the resulting gated signal.

If the PCM interface is not used, this time is 35 ns.
If the PCM interface is not used, this time is 95 ns.

If the PCM interface is not used, this time is 670 ns.

41.5 Pinning Motorola Interface
According to MPC850, MPC860, MPC8260 and to M68HCxx and M683xx family.

Table 18 Motorola Interface Pins
Interface | Pin Name | Function Input (1)
Name Output (O)
High Imp. (2)

ADDRJ[4:1] |IFCS..0 Address lines I
DATA[15:0] | IFAD15..0 | Data bus/16-bit mode, tristate 1/0/Z
DATA[7:0] IFAD7..0") | Data bus/8-bit mode, tristate I/0/Z
CSQ IFC6 Chip select, data strobe (for Motorola 16-bit ||

mode) with RD/WRQ (active low)
RD/WRQ |IFC5 Read / write, data-strobe signal. I

(read —active high, write — active low)
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Table 18 Motorola Interface Pins (cont’d)
Interface | Pin Name | Function Input (1)
Name Output (O)
High Imp. (2)
RDYQ IFC8 Ready line (active low) (open source) O
CLKOUT no pin Reference clock, not used not used

1) In case of 8 bit mode the pins IFADS...IFAD15 should be connected to GND via a 10 kQ pull-down resistor (in
this case the pins must not be connected directly to GND or 3.3 V).

4.1.6 Timing Motorola Interface
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*) in case of the Motorola 16-bit mode the here drawn signal CSQX equals CSQ

Vinetic_0020_Motorola16bit_write_Timing

Figure 14 Write Access, Motorola Mode
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Figure 15 Read Access, Motorola Mode
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Table 19 Timing Specifications for the Motorola Mode
Parameter Symbol | LimitValues |Unit

Min. | Max.

CSQ strobe-pulse width css 50 - ns
Address setup time to CSQ fasucs |5 - ns
Write setup time to CSQ fwRrsucs |5 - ns
Write hold time to CSQ 'WRHCSs |5 - ns
Data setup time to CSQ strobe 'Dsu 10 - ns
Data hold time after write access 'DHWR 5 - ns
Next access after interface ready INAR 65" |- ns
Strobe signal to RDYQ delay time 1SRD - 1252 |ns
Command recovery time IcR 1350%) | - ns
Data valid after CSQ Ipves - 30 ns
Data hold after read access 'RHDX 3 - ns
Data float after read access 'RHDZ - 35 ns

) If the PCM interface is not used, this time is 35 ns.

2) | the PCM interface is not used, this time is 95 ns.

3) If the PCM interface is not used, this time is 670 ns.
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4.2 SCI/ SPI Interface

The SClI interface of the VINETIC®-2VIP is compatible to Infineon’s DuSLIC® serial
interface. The SCI interface also represents one mode of the SPI interface of the
Motorola PowerQuicc family (SPI slave mode).

Note: The VINETIC®-2VIP always works as a slave.

4.2.1 Pinning SCI Interface

Table 20 SCI Interface Pins

Interface | Pin Name | Function Input (1)
Name Output (O)
High Imp. (2)
CSQ IFC6 Chip select signal starting a read or write I
access to VINETIC®-2vIP
DCLK IFC7 Data Clock supplied to VINETIC®-2VIP I
DIN IFADO Data input carries data from the master I
device to the VINETIC®-2VIP
DOUT IFAD1 Data output carries data from O/z
VINETIC®-2VIP to a master device

4.2.2 Timing SCI Interface

tocLk

e W

tesa s tesan
_> 4_
—
csQ Z
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Figure 16  SCI Interface Timing

Preliminary Data Sheet 45 DS1, 2003-08-07



—

®
|nfineon VINETIC™-2VIP
rechno|ogie5/ PEB 3322
CONFIDENTIAL Interface Description

Table 21 Timing Values SCI Interface

Parameter Symbol Limit Values Unit
Min. Typ. Max.
Period DCLK 'DcLK 1/8192 |- - ms
DCLK high time 'DCLKh - 0.5 X fpclk |— us
CSAQ setup time fcsa s 10 - - ns
CSQ hold time fcsa n 30 — — ns
DIN setup time IDIN_s 10 - - ns
DIN hold time IDIN_h 10 - - ns
1|t 30 - t in T 0.4[ns/ ns
DOUT delay time?) | dPOUT ;IQ]OQTETC')Z PFD
DOUT delay time to |fypouthz |— - tbd ns
high Z

oAl delay times are made up by two components: an intrinsic time (min-time), caused by internal processings,
and a second component caused by external circuitry (C| y54)

4.2.3 Data Access via the SCI Interface

There are two different command types. Short commands have just one word. Read/
write commands have two command words with the address offset information located
in the second word.

A write command (see Figure 17) consists of two command words and the following
data words. The first command word determines whether the command is read or write,
how the command field is to be used, and which VINETIC® channel (A, B,C,orD)is
written. The second command word contains the address offset.

A read command (see Figure 18) consists of two command words written to DIN. After
the second command word is applied to DIN, a dump-word consisting of 1s is written to
DOUT. Data transfer starts with the first word following the ‘dump-word’.
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Figure 17  SCI Interface Write Access

Note: Serial Microcontroller Interfaces Write Access shown in Figure 17 is for n data
words and single word commands.
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Figure 18  SCI Interface Read Access

Preliminary Data Sheet 48 DS1, 2003-08-07



—

Infineon VINETIC®-2VIP

*“h”""’g‘“/ PEB 3322
CONFIDENTIAL Interface Description
4.3 PCM Interface

The serial PCM interface is used to transfer A-Law or y-Law or ADPCM-compressed
voice data. The PCM interface can also transfer linear data. In this case, two successive
time slots are used. The eight signals of the PCM interface are used as follows (two
available PCM highways):

4.3.1 Pinning PCM Interface

Table 22 PCM Interface Pins

Interface | Pin Name | Function Input (1)
Name Output (O)
High Imp. (2)
PCLK PCL Data clock I
FSC FSC Frame synchronization I
DX1 DX1 Data output for highway one of PCM interface | O/Z
DR1 DR1 Data input for highway one of PCM interface ||
DX2 DX2 Data output for highway two of PCM interface | O/Z
DR2 DR2 Data input for highway two of PCM interface ||
TC1Q TC1Q Control pin for external driver for highway one | O
of PCM interface (open drain)
TC2Q TC2Q Control pin for external driver for highway two | O
of PCM interface (open drain)

The FSC pulse identifies the beginning of a receive and transmit frame for both highways
(see Figure 19 “General PCM Interface Timing” on Page 50). The PCLK clock signal
synchronizes the data transfer on the DX1 (DX2) and DR1 (DR2) lines. In each active
time slot, bytes are serialized with the MSB first. As a default setting, the rising edge
indicates the start of the bit, while the falling edge is used to latch the contents of the
received data on DR1 (DR2). If double clock rate is selected (PCLK clock rate is twice
the data rate), the first rising edge indicates the start of a bit, while, by default, the second
falling edge is used to latch the contents of the data line DR1 (DR2).

The VINETIC®-2VIP allows a flexible programming of the PCM interface. The
programmable receive and transmit offsets are the same for both highways. For more
information, see the Preliminary User’'s Manual - Software Description.
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Figure 19  General PCM Interface Timing

The data rate of the interface can vary from 256 kbit/s to 8192 kbit/s for each highway.
A frame may consist of up to 128 time slots of 8 bits each. The time slot and PCM
highway assignment for each VINETIC®-2VIP channel can be programmed. Receive
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and transmit time slots can also be programmed individually (see Preliminary User’s
Manual - Software Description).

Table 23 PCM Bit Usage for A/y-Law and ADPCM Coding

DR Byte (downstream) DX Byte (upstream)
0/|1/2|3(4|5|6|7||0(1/2|3|4|5|6|7
G.711 (A-Law, p-Law) data data
ADCPM:
40 kBit/S data 0(0]|0 data
32 kBit/s data 0/0|j0|O0 data
24 KkBit/s data 00000 data
16 kBit/s data [0 (0[O0 |0 |0 |0]| data

For ADPCM data (see Table 23): In upstream direction the encoded bits are inserted at
the least significant bits and the upper bits are set to zero. In the downstream direction
the encoded bits are expected at the least significant bits and the upper bits are ignored.

When VINETIC® is transmitting data on DX1 (DX2), the TC1Q (TC2Q) pin is switched to
low to enable an external connected driving device.

Table 24 shows PCM interface frequency examples; other frequencies between
256 kHz and 8.192 MHz are also possible (such as 1536 kHz). The number of valid time
slots is defined by the formulas at the end of Table 24:

Table 24 VINETIC®-2VIP PCM Interface Configuration

Clock Rate PCLK | Single/Double Time Slots Data Rate
[kHZz] Clock [1/2] [per highway] [kbit/s per highway]
256 1 4 256

512 2 4 256

512 1 8 512

768 2 6 384

768 1 12 768

1024 2 8 512

1024 1 16 1024
2048 2 16 1024
2048 1 32 2048
4096 2 32 2048
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Table 24 VINETIC®-2VIP PCM Interface Configuration (cont'd)

4096 1 64 4096

8192 2 64 4096

8192 1 128 8192

f =n*"8*fggc, 1 f/64 f

n € [4,128]")

f= n*16*f,:%c, 2 /128 f/2

n € [4,64]

Y n ... integer values, frgc = 8 kHz
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Figure 20  Setting the Slopes with the Command “PCM Interface Control”
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4.3.2 Timing PCM Interface

4.3.2.1

Single-Clocking Mode
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Figure 21 PCM Interface Timing — Single-Clocking Mode
Table 25 Timing Values PCM Interface (Single-Clocking Mode)
Parameter Symbol Limit Values Unit
Min. Typ. Max.
Period PCLK") teolk | 1/8192 1/256 ms
PCLK hlgh time 'PCLKh 0.4 x IPCLK 0.6 x IPCLK us
Period FSC") trsc - 125 - us
FSC setup time frsc.s |10 - - ns
FSC hold time 1 'FSC_H1 40 - 'rsc — IpCLK — ns
IFsc_s
FSC hold time in case tFSC_RB tFSC_H‘I + — tFSC + ns
of RBS tPCLK 2 X fp LK —
IFsc_s
FSC hold time 2 frsc H2 |40 - - ns
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Table 25 Timing Values PCM Interface (Single-Clocking Mode) (cont’d)
Parameter Symbol Limit Values Unit
Min. Typ. Max.
DR1/2 setup time DR S 10 - - ns
FSC jltter time — — +/- 0.2 X tPCLK ms
DR1/2 hold time tDR_H 10 - - ns
f4DX 25 - fdDX_min T ns
DX1/2 delay time® 0.4[ns/pF] x
CLoadlPF])
DX1/2 delay time fabxhz |— - 50 ns
to high Z
: I4TCon 25 - I4TCon_min T ns
1’:1 Q/2Q delay time 0.4[ns/pF] x
CloadlPF]
TC1Q/2Q delay time faTCoft 25 B 'dTCoff_min * ns
2 X Rpyjuplke2]
off utup
X CloadlPF])

) The PCLK frequency must be an integer multiple of the FSC frequency (n*8*fggc, n = 4..128).

2) This is to ensure that the FSC can be sampled low at least for one tpoLk Within tege.

3 All delay times are made up of two components: an intrinsic time (min-time), caused by internal processings,

and a second component caused by external circuitry (Cioad: Rpyiiyp > 1-5 kQ)
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4.3.2.2 Double-Clocking Mode
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Figure 22 PCM Interface Timing — Double-Clocking Mode
Table 26 Timing Values PCM Interface (Double-Clocking Mode)
Parameter Symbol Limit Values Unit
Min. Typ. Max.
Period PCLK") trolk | 1/8192 - 1/512 ms
PCLK high time tpckh |04 X tpolk |- 0.6 X tpcLK us
Period FSC") fesc |- 125 - 1S
FSC setup time trsc.s |10 - - ns
FSC hold time 1 frsc H1 |40 - 'rsc — PCLK — ns
) Fsc_s
FSC hold time 2 frsc He |40 - - ns
FSC hold time in Irsc_RB |fFSC_H1 + - frsc + ns
case of RBS 'PCLK 2 X tpoLK —
frsc_s®
FSC jitter time - - +/- 0.2 X tpcLK ms
DR1/2 setup time DR S 10 - - ns
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Table 26 Timing Values PCM Interface (Double-Clocking Mode) (cont’d)
Parameter Symbol Limit Values Unit
Min. Typ. Max.
DR1/2 hold time tDR_H 10 - - ns
t4DX 25 - f4DX_min * ns
DX1/2 delay time®) 0.4[ns/pF] x
CloadlPF]
DX1/2 delay time to | fgpxnz |— - 50 ns
high Z
: fgTcon |25 - I4TCon_min + ns
'(I)'r?1 Q/2Q delay time 0.4[nS/pF]
CloadlPF]
i o | ldTCoft |29 - I4TCoff_min * ns
TC1Q/2Q delay time 2 X Rutus [k X
off p
CLoadlPFD

) The PCLK frequency must be an integer multiple of the FSC frequency (n*16*frgc, n = 4..64).
2) This is to ensure that the FSC can be sampled low at least for one tpoLk Within tege.

3) Al delay times are made up of two components: an intrinsic time (min-time), caused by internal processings,
and a second component caused by external circuitry (Cioaqd: Rpyiiyp > 1-5 kQ)
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4.4 Test Interface (JTAG Interface)
tTCK
<« troun e Lo
TCK A I 7;‘ N\
tTMS_s ol
l‘tTMS_h
T™S £<
tTDI_s o
tTDI_h
4’
TDI E
— tpo g
TDO
Vinetic_0010_ACDC_JTAG
Figure 23 Test Interface (JTAG Interface) Timing
Table 27 Test Interface (JTAG Interface) Clocks
Parameter Symbol Limit Values Unit | Notes
Min. Typ. Max.
TCK Clock Period trek 100 ns | Pin TCK/TM2
TCK ngh Time tTCKh 40 ns
TCK Low Time trek 40 ns
Table 28 Test Interface (JTAG Interface) Timing Parameters
Parameter Symbol Limit Values Unit | Notes
Min. | Typ. | Max.
TMS setup time trms s |40 ns | Pin TMS/
TMS hold time trus n | 40 ns | M1
TDI setup time troi s 40 ns | Pin TDI/TMO
TDI hold time troi n 40 ns
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Table 28 Test Interface (JTAG Interface) Timing Parameters (cont’'d)

Parameter Symbol Limit Values Unit | Notes
Min. | Typ. | Max.
Hold: TDRSQ after | trprsq h |10 ns | Pin TDRSQ
TCK
TDO valid delay trpo d 100 t4DOUT min + 0.4[ns/ | ns | Pin TDO/
PF] X CloadlPF] T™M3
4.5 SLIC Interface

The SLIC-S/-S2 PEB 4264/-2 and the SLIC-E/-E2 PEB 4265/-2 are controlled by ternary
logic signals via the C1y') and C2y") pins.

The SLIC-P PEB 4266 and the SLIC-LCP PEB 4262 are controlled by ternary logic
signal via the C1y"), C2y") pins and a binary logic signal via the 100y (SLIC-P) or 101y ")
(SLIC-LCP) pin.

For application circuits, please refer to the Preliminary User's Manual - System
Reference.

1)y stands for A and B - the two analog channels of the VINETIC®-2VIP
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5 Electrical Characteristics
5.1 Absolute Maximum Ratings VINETIC®-2vIP
Table 29 Absolute Maximum Ratings VINETIC®-2vIP
Parameter') Symbol | Limit Values |Unit | Test Condition
Min. Max.
Supply pins VDD18, VDD18i, - -0.3 1.98 Vv -
VDD18P referred to the corresp.
ground pins GND, GNDi, GNDP
Supply pins VDD33, VDDS33i - -0.3 3.6
referred to the corresponding
ground pins GND, GNDi
Ground pins GNDi referred to any |— -0.3 0.3 \ -
other ground pin GNDj, GNDP
Supply pins VDD18, VDD18i - -0.3 0.3 \ -
referred to any other supply pin
VvDD18j, VDD18P
Analog input and output pins - -0.3 3.6 \ Vbpazi=3.3V,
Pins CREFAB, CREFCD -0.3 198 |V Vopisi=1.8V,
Vanpi =0V
Digital input and output pins - -0.3 3.6 \ Vbpaz=3.3V,
Vopig=1.8V,
Vanp =0V
Digital input leakage current I -2 2 HA | -0.3 <V, <Vppa3
DC input or output current at any | — — 100 mA | (free from latch-
input or output pin up)
Storage temperature Tstg —65 125 °C |-
Ambient temperature under bias | 7T —40 85 °C |-
Power dissipation® Pp - 1.2 W | P-LQFP-176-2
1.4 P-LBGA-176-3
ESD Robustness
ESD voltage - - 2 kV | Human body
model®)
ESD voltage, all pins - - 1 kV | SDM (Socketed
Device Model)*
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Y i,j=A, AB,B,C,CD,D

2 according to JEDEC (four-layer board)

)
)
8) MIL STD 883D, method 3015.7 and ESD Assn. standard S5.1-1993
4) EOS/ESD Assn. Standard DS5.3-1993

5.2 Operating Range VINETIC®-2VIP
Vanp = Vanba = Venos = Venoe = Venob = Venoas = Vanoed = Venpp =0V

Table 30 Operating Range VINETIC®-2VIP

Parameter Symbol Limit Value Unit |Test

Min. | Typ. |Max. Condition
Supply pins VDD18, VDD18i 1.71 (1.8 [1.89 |V
referred to the corresp. ground
pins GND, GNDi
(i=A,AB, B, C,CD,D,P)
Supply pins VDD33, VDD33i 3.14 |3.3 [347 |V
referred to the corresp. ground
pins GND, GNDi
(i=A, AB, B, C, CD, D)
Analog input pins 0 - 33 |V Vbpasi=3.3V
102y, 102y, |04y, ILx, ITX,
VCMITx, ITACx
referred to the corresp. ground
pins GNDx
x=A,B,C,D;y=A,B)
Analog output pins Vbpazj=3.3V
DCPx, DCNXx 03 |- 27 |V Rioag > 900 Q
ACPx, ACNx 03 |- 27 |V Rioaq > 9 kQ
VREFAB, VCMy 1.3 |- 1.7 |V I oag = # MA
C1x, C2x 0 33 |V I} oag < 250 pA
referred to the corresp. ground
pins GNDx, GNDy (x = A, B;
y = AB)
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Table 30 Operating Range VINETIC®-2VvIP (cont’d)

Parameter Symbol Limit Value Unit |Test

Min. | Typ. |Max. Condition

Analog pins for passive Vbpazj=3.3V

devices

CDCPx, CDCNx 0 - 33 |V

CREFy 05 |07 |09 |V

referred to the corresp. ground

pins GNDx, GNDy (x = A, B, ;

y = AB, CD)

Digital input/output pins (1/O pins, GPIO pins)

High-level input voltage VIH 2.0 36 |V Vout >=VoH
(min)

Low-level input voltage ViL -0.3 08 |V VouTt <= VoL
(max)

High-level output voltage VoH 2.4 \ Iop= —-5mA

Low-level output voltage VoL 04 |V Io. = 5mA

Input leakage current n 1 MA Vbp3z =3.3V
VGND =0 V;all
other pins are
floating;
Vin=0V

Output leakage current loz 1 pA Vbpaz =3.3V
Vano=0V;
Vour=0V

Input capacitance at digital - 5 pF

signal pins (except 100x,

I01x, 102x, 103x, 104x;

x=A,B,C,D)

Input transition rise or fall time 0 - 5 ns

at digital signal pins except

I00x, 101x, 102x, 103x, 104x;

x=A, B, C, D)

Ambient temperature under | T'p -40 |- +85 |°C

bias
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5.2.1 Thermal Resistances
Table 31 Thermal Resistances
Parameter Symbol |Typical Unit Condition
Value
Junction to case Ry, 5 K/W
Junction to Ambient for 4 R, 32 K/W P-LBGA-176-3
Layer 100x100 JEDEC Board | Ry, 35 K/W P-LQFP-176-2

5.2.2 Power Consumption VINETIC®-2vIP
T4 =—-40 °C to 85 °C, unless otherwise stated.

Vbp1s = Vbbisa = Vbpisas = Vpbpise = Vbbisc = Vppisco = Vbb1sp = Vbpisp
=1.8V +5 %;

Vb33 = Vbp3sa = VbpsszaB = Vbpass = Vbpasc = Vbpascp = Vopaasp=3-3 V15 %
VanD = Vanpa = Venoae = Vaenos = Vanoe = Venoep = Venop = Veanop =0V

Table 32 Power Consumption VINETIC®-2VIP

Parameter Symbol Limit Values Unit Test Condition/Remark
min|typ | max

Power consumption in operation modes")

Deep Sleep Ppppsieep - |45 68 mw

Sleep all channels | Pppsjeep, 1.8v |~ |70 87.5 |mW (MCLK, PCLK = 2 MHz)
Pppsieep,33v |~ |35 |44 |mW

Power down (PDH) PDDPDH, 1.8V |— 70 875 |'mW

all channels PppppH, 33v |— |25 32 mwW

Power Down PDDPDRH,1 8V |— 100 130 mW

(PDRH) all PDDPDRH,S.SV - 53 66 mW

channels

Active one channel, | Pppactt 1.8y |~ | 110 - 4802 | mwW

Power Down (PDH) 4002

other channel Pppactizay |— |98 72 mW

Active one channel, | Pppacti18y |~ [130- 480%) | mwW basic EDSP load

Power Down 4002 included: 4 ch. ALM +

Resistive other Ppopactizay |— |73 91 mW PCM (~15 Mcycle/s)

channel
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Table 32 Power Consumption VINETIC®-2vIP (cont’d)
Parameter Symbol Limit Values Unit Test Condition/Remark
min|typ | max
Active 2 channels | Pppacio1gy |— [ 140 - 480%) | mwW basic EDSP load
4002 included: 2 ch. ALM +
PDDACt2,3.3V - 155 190 mW PCM (~1 0 McyCIe/S)
EDSP module®
Active Pppepsp,1.8v | ~1.6 * Mcycle mW EDSP power
/Mcycle | consumption

) In Active modes the values of both supply rails 3.3 V and 1.8 V have to be added.
2) Depends on the used EDSP load.

3) For estimation of power consumption with different EDSP loads.

5.2.3 Power-Up Sequence VINETIC®-2VvIP

The voltage at the 3.3 V power supply pins (VDD33, VDD33i) should be applied before
the 1.8 V power supply pins (VDD18, VDD18j, VDD18P) are supplied.

Table 33 Power-Up Sequence VINETIC®-2vIP

Parameter’) Symbol Limit Value Unit | Test
min. typ. | max. Condition
Time between power-up of | pyy 0 - - ms
VDD33, VDD33i and
vDD18, vDD18j, VDD18P

Y i j=A AB,B,C,CD,D

Note: No voltage should be applied to any input or output pin before the VDD33 voltages
are applied. A latch-up effect might occur; in that case all voltages have to be
switched off.

Preliminary Data Sheet 64 DS1, 2003-08-07



—

®
|nfineon VINETIC™-2VIP
*“"”""’9‘“/ PEB 3322
CONFIDENTIAL Electrical Characteristics
5.3 Transmission Characteristics VINETIC®-2VIP

The specifications given in this section are derived from linecard requirements, which
can only be fulfiled by the complete VINETIC® system comprising both chips, a
VINETIC®-2VIP voice codec and a SLIC chip.

Functionality and performance are guaranteed for 74 = 0 to 70 °C by production testing.
Operation at an extended temperature range of —40 °C < T4 < 85 °C is guaranteed by
design, characterization and periodical sampling and testing of production devices at the
temperature extremes.

Test Conditions
T 4 =—40 °C to 85 °C, unless otherwise stated.

Vbp1s = Vbbisa = Vbpisas = Vbpise = Vbb1sc = Vbpisco = Vbbisp = Vbpisp
=1.8V +5 %;

Vbbas = Vbbasa = V'bp33aB = Vbpass = V'bpssc = V'bpsscp = Vppasp = 3-3 V £5 %
Vanp = Vanoa = Venoas = Vanos = Vanoe = Venoep = Vanop = Venop =0V
Register BCR1: TEST-EN = 1, (TTX-EN = 0)

Register BCR2: TH-DIS =1, IM-DIS =1,

Register RTR: RING-OFFSET =[1 0], PCM2DC =1, LM-ONCE =0

Register TSTR2: OPIM-AN = 1, OPIM-HW = 1, AC-XGAIN = 1, AC-RGAIN = 1
Register TSTR3: DC-POFI-HI = 1

Unless otherwise stated, the default settings and the CROM-coefficients are used.
A digital AC or DC level of 0 dBmO is defined as 3.14 dB below the full digital scale.
An analog AC or DC level of 0 dBm corresponds to 0.775 Vrms.

5.3.1 AC Transmission VINETIC®-2VIP

Table 34 AC Transmission (Active Mode) |
No. |Parameter Symbol | Conditions Limit Values Unit

min. |typ. max.

Insertion Loss (with CROM coefficient set)

1 A-D PCMoyT|Vg=-246dBm |-0.2 |0 +0.2 [dBmO
(see Figure 25) f=1014 Hz

2 D-A Vac PCM;,=0dBm0 |-14.67|-14.47|-14.27|dBm
(see Figure 25) f=1014 Hz
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Table 34 AC Transmission (Active Mode) | (cont’'d)

No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. max.
3 Gain variation |- - - - +0.1 |dB
with temperature
—40...485°C

Frequency Response

Receive loss GRrAF Reference frequency 1014 Hz, input signal level
Frequency 0 dBmO, any PCM mode
variation
4 /=300 Hz -0.30 |-0.10 |0.10 |dB
5 f=2400 Hz -0.03 |0.17 |0.37 |dB
6 f=3000 Hz 0.01 |0.21 |04 |[dB
Transmit loss GxAF Reference frequency 1014 Hz, output signal level
Frequency 0 dBmO, any PCM mode
variation
7 f=300Hz 026 |046 |[0.66 |dB
8 f=2400 Hz -2.31 |-2.11 |-1.91 |dB
9 f=3000 Hz -3.37 |-3.17 |-2.97 |dB

Gain Tracking

Transmit gain | GyaL
Signal level
variation

10

11

12

Sinusoidal test method
f=1014 Hz, reference level =10 dBm0, any PCM

mode

VFxl =-55 to
—-50 dBmO

~1.4

1.4

dB

VFyl = 50 to
—40 dBmO

-0.5

0.5

dB

VFxl =—-40 to
+3 dBmO

-0.25

0.25

dB
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Table 34 AC Transmission (Active Mode) | (cont’d)
No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. max.
Receive gain GRraL Sinusoidal test method
Signal level var. f=1014 Hz, reference level —10 dBm0
13 DrO =55 to -04 |- 1.4 dB
—50 dBmO
14 Dgr0 = -50 to -05 |- 0.5 dB
—40 dBmO
15 Dr0 = —40 to -0.25 |- 025 |dB
+3 dBmO
Table 35 AC Transmission in (Active Mode) Il
No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. |max.
Overload Compression A/D (see Figure 24)
Harmonic Distortion - 2"d Harmonic THD2, 3"4 Harmonic THD3
1 Transmit THD2 out.ref.: =7 dBmO | — - -44 | dB
any PCM mode 300 - 3400 Hz
2 Receive THD2 inp.ref.: =7 dBmO0 | — - -44 | dB
any PCM mode 300 - 3400 Hz
3 Transmit THD3 out.ref.: =7 dBmO |- - —-44 | dB
any PCM mode 300 - 3400 Hz
4 Receive THD3 inp.ref.. =7 dBmO0 |- - —-44 | dB
any PCM mode 300 - 3400 Hz
Idle Channel Noise
5 At ACN, ACP Ngrp Psophometric - -94 |-87 |dBmp
(receive)
any PCM mode
6 PCM side Ntp Psophometric - -84 |79 |dBmOp
(transmit)
linear PCM mode
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Table 35 AC Transmission in (Active Mode) Il (cont’d)
No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. |max.
Total Distortion (Sinusoidal Test Method)
Signal to total- STDAx |f=1014 Hz, A-Law
7 | distortion transmit _45 dBmO 275 |29 _ dB
8 | —40 dBmO 325 |34 |- dB
9 0 dBmo 392 |41 |- dB
Signal to total- STDAR |f=1014 Hz, A-Law
10 |distortion receive _45 dBmO 254 |26.9 |— dB
1| ~40 dBmO 31.6 [33.1 |- dB
12 | 0 dBmo 39.5 [408 |- dB
Signal to total- STDMy |f=1014 Hz, p-Law
13 | distortion transmit _45 dBmO 319 324 |— dB
14 —40 dBmO 336 |351 |- dB
15 | 0 dBmo 385 (400 |- dB
Signal to total- STDMg |f=1014 Hz , p-Law
16 | distortion receive _45 dBmO 287 1302 |— dB
17 | —40 dBmO 325 (338 |- dB
iIr 0 dBmo 39.0 |405 |- dB
Group Delay
19 | Transmit delay, |Dxa /=500 - 2800 Hz | tbd 710 |tbd us
absolute
20 |Receive delay, |DRga /=500 - 2800 Hz |tbd 600 |tbd us
absolute
21 | Group-delay Dxr f=500-600Hz |- - 300 |us
oo | distortion, rgceive =600 - 1000 Hz |- _ 150 |us
— and transmit,
23 | telative to f=1000 - 2600 Hz|— - 100 |us
24 | 1500 Hz (see f=2600 -2800 Hz| - - 100 |us
o5 | Figure 28) f=2800 - 3000 Hz| - - 300 |ps
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Table 36 Power-Supply Rejection Ratio
No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. |max.
Power-supply 70 mVrms
rejection ratio
1 Receive V'pp PSRg f=1014 Hz 40 tbd - dB
at DCP/DCN f=0kHz to 4 kHz | tbd tbd
at ACP/ACN f = 4 kHz to 50kHz| tbd tbd
2 Transmit Vpp PSRy f=1014 Hz 53.6 |tbd - dBmoO
at PCM f=0kHz to 4 kHz | tbd tbd
f = 4 kHz to 50kHz| tbd tbd
Table 37  Crosstalk")
No. |Parameter Symbol | Conditions Limit Values Unit
min. |typ. |max.
1 TXto TX CTx.x any channel to - tbd -75 daB
any other channel
2 TXto RX CTxRr any channel to - tbd -75 dB
any channel
3 RX toTX CTr.x any channel to - tbd -75 dB
any other channel
4 RX or RX CTRR any channel to - tbd -75 daB
any channel
R guaranteed by design
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Fundamental Input Power (dBmO)

Fundamental
Cutput

(dBmD)

ezm14009

Figure 24  Overload Compression A/D
1190 Q
ITACx
Vs T18 nF
. VCMIT;
" DX j\> PCM out
ACPx VINETIC
8.45 K0
DRK — 1 PCMin
Vae (V) VCMAB(CD)
8.45 kQ
ACNXx
vinetic_0037_AC
Figure25  AC Transmission Test Circuit
5.3.1.1  Gain Tracking (Receive or Transmit)

In the figures below, the gain deviations stay within the limits.
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Figure 26 Gain Tracking Receive
Measured with a sine wave of f= 1014 Hz, the reference level is —10 dBmO.
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Figure 27 Gain-Tracking Transmit

Measured with a sine wave of f'= 1014 Hz, the reference level is —10 dBmO.
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5.3.1.2 Group Delay

The group delay depends among other factors on receive and transmit filters, and
therefore specific filter programming or packet transfers may cause additional group
delays. The absolute group delay also depends on the programmed time slot.

Figure 28 shows that the group delay distortion is below the limits.

® 500

3

400 teeceeeeed o e . .........

Y
<

300 1

200 1
150 T .
100 - ;
O T 5 T T T T T T T
0 050.6 1 1.5 2 26 28 3 35 4
——— Frequency kHz
Signal level: 0 dBmO 6zm00112

Figure 28 Group-Delay Distortion Receive and Transmit

5.3.2 DC Transmission VINETIC®-2vIP

T 4 =—-40 °C to 85 °C, unless otherwise stated.
No capacitor between the CDCP/CDCN pins connected (see Figure 29).

Table 38 DC Transmission

No. |Parameter Symbol |Conditions Limit Values Unit

min. |[typ. |max.

Insertion Loss

1 A-D PCMouyTt | Vg =-0.098dBm -0.2 |0 +0.2 |dBmO
(see f=250 Hz
Figure 29) any PCM Mode
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Table 38 DC Transmission (cont'd)

No. |Parameter Symbol |Conditions Limit Values Unit
min. |typ. |max.
2 D-A VAC PCMin =0dBmO0
(see any PCM Mode
Figure 29) f=250 Hz
Active High 484 |5.04 |5.24 |dBm
Ring Pause 484 |5.04 |524 |dBm
3 Gain variation |- - — - +0.1 |dB
with
temperature
—40...485°C
T T
CDCNx  CDCPx
680 Q
1 ITx
Ve 0O
VCMITx Ox j‘> PCM ot
I PP VINETIC
8450
Vae V) VCMAB(CD) DR K—— PCMin
8450
d DCNx

Vinetic_0038_DC

Figure 29 DC Transmission Test Circuit

Preliminary Data Sheet 73 DS1, 2003-08-07



—

®
|nfineon VINETIC™-2VIP
rechno|ogie5/ PEB 3322
CONFIDENTIAL Electrical Characteristics

5.4 Miscellaneous Characteristics

T4 =-40 °C to 85 °C, unless otherwise stated.
VDD33 = VDD33i = VDD33j = 3.3V +5 %

(i=A, B;j=AB, CD)

Table 39 Comparator Thresholds and SLIC Interface
No. |Parameter Symbol Limit Values Unit |Conditions
min. |typ. max.
Off-hook Detection Threshold at Pin IT;
1 Off-hook VOffThr - VVCMlTi +0.272 |- VvV Sleep Mode
threshold VVCMlTi —-0.272
Ground Key Detection Threshold at Pins IL;
2 Ground key VekpLo |- Vemi + 0.272 |- Vv Active Mode
threshold low VGKnLo VVCMlTi —-0.272
3 Ground key VGKpHi - VVCN"Ti + 0.640 |- V
threshold hlgh VGKnHi VVCMlTi —0.640
4 Ground key Vakhyst |~ 0.060 - \
hysteresis
SLIC Interface Pins C1;, C2;
Output voltage
at pins C1;, C2;
5 Low level (L) VOLHV -0.3 - 0.6 V
6 Mid level (M) Vomuy 1.2 1.65 2.1 \Y
7 High level (H) Vounv 2.7 - — Vv
SLIC Overtemperature Comparator at Pins C1;
8 Current drained |Io1L0 - 30 uA  |Normal
at pin C1 operation
IoTHi 120 200 Overtemp.
detected
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6 Package Outlines

0.1t005
1.4 t005

0.81018

- ~[=—12[0.2 |A-B[D/f76x
- 24" _=—1{=[02/A-BID[H)4x
N
\ 3
N\
o
28

Index Marking
76—
1 ‘
1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion of 0.08 max. per side

GPP09451
Figure 30 P-LQFP-176-2 (Plastic Low Profile Quad Flat Package)
You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.
SMD = Surface Mounted Device Dimensions in mm
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GPP09450
Figure 31 P-LBGA-176-3 (Plastic Low Profile Ball Grid Array Package)

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device
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A
A/D Analog to digital
AAL2 ATM Adaption Layer 2
AC Alternative Current
ADC Analog Digital Converter
AITDF Advanced Integrated Test and Diagnostic Functions
ATD Answering Tone Detector
ATM Asynchronous Transfer Mode
C
CAS Channel Associated Signaling
CNG Comfort Noise Generation
Codec Coder Decoder
CPE Customer Premises Equipment
CRAM Coefficient RAM
D
DAC Digital Analog Converter
DC Direct Current
DSP Digital Signal Processor
DTMF Dual Tone Multi Frequency
E
EDSP Enhanced Digital Signal Processor
EXP Expander
F
FRR Frequency Response Receive filter
FRX Frequency Response Transmit filter
FSK Frequency Shift Keying
G
GPIO General Purpose Input / Output
H
HW Hardware
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CONFIDENTIAL
|
IAD Integrated Access Device
ITU International Telecommunication Union
IP Internet Protocol
ISDN Integrated Services Digital Network
J
JTAG Joint Test Action Group
L
LSSGR Local area transport access Switching System Generic
Requirements
N
NG-DLC Next Generation Digital Loop Carrier
NT Network Terminal
P
PBX Private Branch eXchange
PCM Pulse Code Modulation
POTS Plain Old Telephone Service
R
RAM Random Access Memory
RBS Robbed Bit Signaling
RTCP Real-time Transport Control Protocol
RTP Real-time Transport Protocol
S
SLIC Subscriber Line Interface Circuit (same for all versions)
SOHO Small Office / Home Office
T
TG Tone Generator
TH Transhybrid Balancing
TS Time Slot
TTX Teletax (Metering)
U
UTD Universal Tone Detection

Preliminary Data Sheet 78 DS1, 2003-08-07



—

Infineon VINETIC®-2VIP
rechnologies/ PEB 3322
CONFIDENTIAL
\'
VAD Voice Activity Detection
VINETIC® Voice and Internet Enhanced Telephony Interface Concept

VINETICOS Voice and Internet Enhanced Telephony Interface Concept
Coefficients Calculation Software

VoATM Voice over ATM

VoDSL Voice over DSL

VolP Voice over IP

X

xDSL (all flavors of) Digital Subscriber Line
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CONFIDENTIAL Index
7 Index Idle Channel Noise 67
In-band tone detection 11
A Insertion Loss 72
AITDE 12 Intel Interface 35, 36
Analog Line Module 17 16-bit INTEL demultiplexed mode 34
16-bit INTEL multiplexed mode 34
B 8-bit INTEL demultiplexed mode 33
BSDL 31 8-bit INTEL multiplexed mode 33
Intel Demux Mode 36, 37
C Intel Mux Mode 39
Cable Modem 14 IP-PBX 14
Caller ID 11 ISDN CPE 14
Comfort Noise Generation 11 J
D JTAG Interface 30, 58
DMA 32 L
Double-Clocking Mode 56
DTMF Line Echo Cancellation 11
decoder 11 M
generator 11
MCLK 28
E Message Waiting 12
EOM 35 Motorola Interface 41, 42
External ringing 12, 21 16-bit MOTOROLA mode 34
8-bit MOTOROLA mode 33
F Multi-party conferencing 11

Frame synchronization (FSC) 27
Frequency Response 66
FSC 28, 49

G

Gain Tracking 66, 70
Ground Key Detection Threshold 74
Group Delay 68, 72

H

Harmonic Distortion 67
Host Interface 24
Human body model 60

I
IAD 14

Preliminary Data Sheet
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NG-DLC 14

o)

Off-hook Detection 74
On-hook Transmission 12
Overload Compression A/D 67
Overtemperature 74

P

Parallel Host Interface (PHI) 12

Parallel Interface 33

PCLK 49

PCM Interface 23, 33, 49, 54, 56
Double-Clocking Mode 56
Single-Clocking Mode 54
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CONFIDENTIAL Index

Polarity reversal 12

R

Read command 46

Ringing
Trapezoidal 12

Router 14

S

SCl Interface 12, 45

Second Command Byte 46

Serial microcontroller interface 33
SLIC Interface 59, 74

Socketed Device Model 60

SOHO PBX 14
SOHO-IAD 14
SPI Interface 45
T

TCK 58

Test access port (TAP) 31
Total Distortion 68

\'

V.90 11
Voice Activity Detection 11

w

Write command 46

X
xDSL-NT 14
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