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Preface

This Preliminary Data Sheet describes the VINETIC®-2CPE/-1CPE, a member of the Voice and Internet Enhanced
Telephony Interface Circuit (VINETIC®) chip set family. The VINETIC®-2CPE/-1CPE includes two/one analog
lines connected via two/one single-channel SLIC chips.

To simplify matters, the following synonyms are used:

VINETIC®
Synonym used for the CODEC versions VINETIC®-2CPE/-1CPE Version 2.2.

PG-TQFP-100
Synonym used for the package PG-TQFP-100-18

PG-TQFP-64
Synonym used for the package PG-TQFP-64-17

SLIC
Synonym used for SLIC-DC Version 1.2 and SLIC-E/TSLIC-E Version 2.1.

Attention: TSLIC-E (PEF 4365) is a dual channel version of the SLIC-E (PEF 4265) with identical technical
specifications for each channel. Therefore, whenever SLIC-E is mentioned in the specification,
TSLIC-E can also be applied.

Organization of this Document
This document is divided into 6 chapters. It is organized as follows:

+ Chapter 1

A general description of the chip set, key features/requirements, and typical applications.
* Chapter 2

Pin layout and pin description.

e Chapter 3
Description of clocking, reset behavior, and test modes.
* Chapter 4
Parallel (Intel, Motorola) and serial interfaces (PCM, SCI/SPI).
* Chapter 5
Electrical parameters, operating range, power consumption, symbols, limit values etc.
*  Chapter 6

lllustrations and dimensions of the package outlines.
* TAPI Interface Function Call Synonyms

List of synonyms for refered TAPI interface function calls.
+ Literature References and Standards References

List of referenced documents.
*  Terminology

List of abbreviations and descriptions of symbols.
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1 Overview

The VINETIC® family of devices is designed for accessing analog telephone lines. VINETIC® devices are available
in different granularity (0, 1, 2, 4 and 8 analog voice channels) and with different levels of DSP performance (CPE,
VIP, M, C, S). Their seamless connection to a broad range of SLICs provides the most effective solution for each
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 (VoP):

+ Cost and board space reduction - CODEC, DSP and RAM/ROM are integrated into one small package,
significantly reducing cost and board space required.

+ 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 one to eight analog ports and various levels of DSP performance,
while remaining pin-compatible (only for four or eight channels, respectively) and softwarecompatible.

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

+ Future-proof - The integrated RAM (VINETIC®-4VIP, VINETIC®-2CPE/-1CPE) for downloading advanced
CODECs or its own DSP software guarantees that the system will retain state-of-the-art technology and permit
future remote updates.

» Designed for Voice over Packet (VolP, VoDSL, Packetcable, VoATM).

(not all features are available in all VINETIC® versions)
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Voice and Internet Enhanced Telephony Interface Circuit

VINETIC®-2CPE
VINETIC®-1CPE

Version 2.2

1.1

Features VINETIC®-2CPE/-1CPE

PEB/PEF 3332
PEB/PEF 3331

1.1.1

Fully programmable 2- and 1-channel CODEC with enhanced signal-
processing capabilities

Glueless interface to the Infineon SLIC-DC Version 1.2 and
SLIC-E/TSLIC-E Version 2.1

Green package - RoHS compliant

Integrated DSP Features

Integrated VolP DSP with RAM and software download capability
Enhanced signal processing

Voice coding: G.711, G.711 Annex | (Packet Loss Concealment),
G.711 Annex Il (VAD + CNG), G.723.1, G.726, G.729 A, B, G.729 E,
iLBC royalty free vocoder

4(2) VolP channels with low-bitrate vocoding implemented in
2-channel (1-channel) VINETIC®

RTP/RTCP packetization (packetization time programmabile: 5 to

30 ms encoding, 5 to 60 ms decoding)

Voice Activity Detection (VAD)

Comfort Noise Generation (CNG)

Algorithms for Line Echo Cancellation (LEC) exceeding G.165, G.168,

PG-TQFP-64-17

PG-TQFP-100-18

G.168-2002/2004: 4 channel Near End Line Echo Cancellation (NLEC) up to 16 ms tail length or
window-based line echo cancellation up to 128 ms tail length (programmable)

* Integrated DTMF generator
* Integrated DTMF receiver

* Integrated Caller ID (with Frequency Shift Keying (FSK)) generator according to V.23 and Bell 202
» Integrated fax/modem detection, In-band tone detection

» Multi-party conferencing

+ T.38 Fax relay support with V.17, V.21, V.27ter, V.29
» Voice play-out (reordering, fixed and adaptive jitter buffer up to 200 ms, clock synchronization)
* Universal Tone Generator (UTG) including all Japanese tones

» Call Progress Tone Detector

« Caller-ID Detector for V.23 and Bell 202

Product Name

Product Type

Package

VINETIC®-2CPE/-1CPE

PEB 3332 F/-3331 F

PG-TQFP-64-17

PEF 3332 F/-3331 F

PG-TQFP-64-17

PEB 3332 HT/-3331 HT

PG-TQFP-100-18

PEF 3332 HT/-3331 HT

PG-TQFP-100-18
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1.1.2 CODEC/SLIC Features

» Specification in accordance with ITU-T Recommendation Q.552 for interface Z [9], ETSI Standard ES 202 971
[8] and others

* Internal ringing capability

» Sinusoidal ringing

* Loop start signaling

* Polarity reversal

* Automatic modes for POTS signaling

» Line Testing according to Telcordia GR-909-CORE [10]

+ DC feeding capability according to ETSI Standard ES 202971 [8] and Telcordia GR-909-CORE [10]

* On-hook transmission

» Direct connection of DAA solution possible (FXO)

1.1.3 Interface Features

* PCM interface with one PCM highway

« Serial control interface, SCI (Infineon) compatible, SPI compatible
+ Parallel host interface: Intel/Motorola compatible

» JTAG interface for boundary scan

1.2 Typical Applications

The VINETIC®-2CPE/-1CPE and SLIC-DC system is dedicated primarily to Customer Premises Equipment (CPE)
and provides solutions for the following applications:

Access network:

+ FTTH-TDM, VolP
* WLL - TDM, VoIP

CPE:

* Residential Gateway/Home Gateway/Internet Telephony Gateway (ITG) - VolP
* Integrated Access Device (IAD) - VoIP

+ Cable Modems/Media Terminal Adapter (MTA) - VoIP

* Analog Telephony Adapter (ATA) - VolP

* Router - VolP

+ SOHO IP PBX
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1.3 Logic Symbols

1.3.1 Logic Symbols for VINETIC®-2CPE

Overview

— >
Line ﬁzL»
current | —4»|
DC 472;
loop -+
AC 472_
loop -
SLIC 2
mode 2
4+
control
2
—F>
-——
2
—F
— 2
—~
—
—
—
ﬁz"
Power 2
—t —FP
supply .
——
—
—
—»
—»

IT x
ITAC x
VCMIT x
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C1 x
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RING_x

VDD15_x

GND15_x
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VDD33_x
GND33 x
VDD33
VDD15
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X ... synonym for channel A, B

TRSTQ

TDI
T™S
TCK
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TC1Q
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DX1

PCL
FSC

INTQ

csQ
ADO/DIN
AD1/DOUT
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RESETQ
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-— JTAG-
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PCM
interface

. Host
Interface
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Figure 1
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Overview

—>
Line ﬁ»
current | —4»

DC 47;;
loop -]

AC 472;
loop -]

SLIC 2
mode 2
<+
control

Power | 2
supply

IT_x
ITAC_x
VCMIT_x

DCP_x
DCN_x

ACP_x
ACN_x

C1 x
C2 x

TIP_x

| CREF_AB

RING_x

VDD15_x

GND15_x
GND15_AB
VDD15_AB
VDD33_x
GND33_x
VDD33
VDD15
GND

VDD15P
GND15P

X ... synonym for channel A, B

TRSTQ
TDI
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2.3 VINETIC®-2CPE Pins Sorted by Function

Table 1 Abbreviations for Pin Type

Abbreviations Description

I Standard input-only pin. Digital levels.
0 Output. Digital levels.

I/O I/O is a bidirectional input/output signal.
Al Input. Analog levels.

AO Output. Analog levels.

Al/O Input or output. Analog levels.

PWR Power

GND Ground

NU Not Usable (JEDEC Standard)

NC Not Connected (JEDEC Standard)

Table 2 Abbreviations for Buffer Type

Abbreviations Description

PU Pull-up

oD Open-Drain. The corresponding pin has 2 operational states, active low and tristate, and
allows multiple devices to share as a wire-OR. An external pull-up is required to sustain the
inactive state until another agent drives it, and must be provided by the central resource.

TS Tristate capability: The corresponding pin has 3 operational states: Low, high and high-
impedance.

PP Push-Pull. The corresponding pin has 2 operational states: Active-low and active-high
(identical to output with no type attribute).
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2.31 Common Pins for Analog Line Module (Channels A, B)

Table 3 Common Pins for Analog Line Module (Channels A, B)

Pin No. Pin Name |Pin Type" |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

39 61 CREF_AB |Al/O - Connection to external capacitor for low-
pass filtering of the reference voltage

40 62 GND15_AB |GND - Common ground for bias block

38 60 VDD15_AB |PWR - 1.5 V power supply for bias

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2

23.2 Pins for Analog Line Module (Channels A, B)

Table 4 Pins for Analog Line Module (Channels A, B)

Pin No. Pin Name | Pin Type" |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

29 47 RING_A |Al - Analog input for measurement the voltage on
52 79 RING_B ring line

30 48 TIP_A Al - Analog input for measurement the voltage on
51 78 TIP_B tip line

37 57 ACP_A AO - Differential two-wire AC output voltage
44 70 ACP_B controlling the RING/TIP pins at the SLIC
36 56 ACN_A AO - Differential two-wire AC output voltage
45 71 ACN B controlling the RING/TIP pins at the SLIC
28 46 DCP_A AO - Differential two-wire DC output voltage
53 80 DCP_B controlling the RING/TIP pins at the SLIC
27 45 DCN_A |AO - Differential two-wire DC output voltage
54 81 DCN_B controlling the RING/TIP pins at the SLIC
25 43 VDD33_A |PWR - 3.3 V analog power supply

56 83 VDD33_B

35 55 VDD15_A |PWR - 1.5V power supply

46 72 vDD15_B

26 44 GND33_A |GND - Analog ground 3.3 V

55 82 GND33_B

34 54 GND15_A |GND - Analog ground 1.5V

47 73 GND15_B

32 50 IT_A Al - Transversal current input (AC + DC)

49 76 IT_B

33 51 ITAC_A |Al - Transversal current input (AC)

48 75 ITAC_B
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Table 4 Pins for Analog Line Module (Channels A, B) (cont'd)

Pin No. Pin Name | Pin Type" | Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

31 49 VCMIT_A |AI/O Reference pin for transversal/longitudinal

50 77 VCMIT_B current sensing

23 41 C2_A AO Ternary logic output controlling the SLIC

58 85 C2B operation mode

24 42 C1_A Al/O Ternary logic output controlling the SLIC

57 84 C1B operation mode; indicating thermal overload
of a SLIC if a current of typically 150 pA is
drawn out by the SLIC’s C1 pin

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2

2.3.3 General Pins

Table 5 General Pins

Pin No. Pin Name |Pin Type" |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

59 87 RESETQ |l - Hardware reset for the whole chip (low
active)

42 65 MCLK I - Master clock for the PLL input. The MCLK
clock can vary from 512 kHz to 8192 kHz in
multiples of 512 kHz. This pin must be
directly connected to PCL.

Note: See Chapter 3.2 and Chapter 5.2,
Table 37 for wave form requirements
- 13, 30, 31, |D.N.C. NC - Do not connect
52, 53, 58,
59, 63, 67,
68, 69, 74,
86

1) For explanation of abbreviations see Table 1

2) For explanation of abbreviations see Table 2
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234 General-Purpose Input/Output Pins

Table 6 General-Purpose Input/Output Pins"

Pin No. Pin Name Pin Type? |Buffer Type® |Function

PG-TQFP- |PG-TQFP-

64 100

- 98 GPIOO I/0 OD, PP, PU* | General-Purpose /0 0
- 97 GPIO1 I/0 oD, PP, PUY  |General-Purpose I/0 1
- 96 GPI102 I/O OD, PP, PUY  |General-Purpose I/0 2
- 95 GPIO3 I/0 oD, PP, PUY  |General-Purpose I/0 3
- 91 GPl104 I/0 OD, PP, PUY | General-Purpose I/0 4
- 90 GPIO5 I/0 oD, PP, PUY |General-Purpose /0 5
- 89 GPI0O6 I/0 oD, PP, PUY  |General-Purpose /0 6
- 88 GPIO7 I/0 oD, PP, PUY  |General-Purpose /0 7

1) 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.

2) For explanation of abbreviations see Table 1
3) For explanation of abbreviations see Table 2
4) Buffer Type is programmable, after reset the pull-up is disabled and the pin is configured as an input
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2.3.5 Test-Mode Selection/JTAG (Boundary Scan) Interface Pins
Table 7 Test-Mode Selection/JTAG (Boundary Scan) Interface Pins
Pin No. Pin Name |Pin Type" |Buffer Type? |Function
PG-TQFP- |PG-TQFP-
64 100
1 TDI I - JTAG data input®
3 3 T™S | - JTAG test-mode switch?
63 99 TCK I - JTAG clock®
2 2 TDO o) TS JTAG data output®
64 100 TRSTQ I - JTAG reset?
1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
3) Pull-up resistor of 10 kQ must be applied
4) Pull-down resistor of 10 kQ must be applied
2.3.6 Interface-Type Selection Pins
Table 8 Interface-Type Selection Pins
Pin No. Pin Name |Pin Type" |Buffer Type? |Function
PG-TQFP- |PG-TQFP-
64 100
- 4 IFSELO I PU Interface-select pin 0
- 5 IFSEL1 I PU Interface-select pin 1
1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
2.3.7 PCM Interface Pins
Table 9 PCM Interface Pins
Pin No. Pin Name |Pin Type! |Buffer Type? |Function
PG-TQFP- |PG-TQFP-
64 100
7 9 DX1 I/0 TS PCM interface data output
8 10 DR1 I/O TS PCM interface data input
9 11 TC1Q O oD Control pin for external driver
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Table 9 PCM Interface Pins (cont'd)
Pin No. Pin Name |Pin Type" |Buffer Type? |Function
PG-TQFP- |PG-TQFP-
64 100
10 12 FSC I - Frame synchronization for PCM interface
and PLL input
11 14 PCL I - Input for the PCM interface data clock
PCLK. The PCL clock can vary from
512 kHz to 8192 kHz in multiples of
512 kHz. This pin must be directly
connected to MCLK.
1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
2.3.8 Host Interface Pins
Table 10  Host Interface Pins
Pin No. Pin Name |Pin Type" |Buffer Signal Name
PG-TQFP- | PG-TQFP- Type? Intel Intel Motorola |SPI
64 100 Multi- Demulti-
plexed plexed
Mode Mode
- 15 AD7/SA4 |1/O TS A7/DIO7 |DIO7 DATA7 SA4
- 16 AD6/SA3 |I/O TS A6/DIO6 |DIO6 DATAG6 SA3
- 17 AD5/SA2 |1/O TS A5/DIO5 |DIOS DATA5 SA2
- 18 AD4/SA1 1/0 TS A4/DIO4 |DIO4 DATA4 SA1
- 22 AD3/SA0 |I/O TS A3/DIO3 |DIO3 DATA3 SA0
- 23 AD2 11O TS A2/DIO2 |DIO2 DATA2 GND
15 24 AD1/DOUT |I/O TS A1/DIO1 |DIO1 DATA1 DOUT?
16 25 ADO/DIN I/O TS AO0/DIOO0 |DIOO DATAO DIN%
- 26 A5/RDQ I - RDQ RDQ ADDR5 GND
17 27 CSQ I - CSQ CSQ CSQ CSQ
- 28 RDYQ O oD RDYQ RDYQ RDYQ D.N.C.
18 29 INTQ O oD INTQ INTQ INTQ INTQ
- 35 RWQ/WRQ |1 - WRQ WRQ RD/WRQ |GND
22 36 A4/DCLK |1 - GND A4 ADDR4 DCLK
- 37 A3/ALE I - ALE A3 ADDR3 GND
- 38 A2 I - GND A2 ADDR2 GND
- 39 A1l I - GND A1 ADDR1 GND
- 40 AO I - GND AO ADDRO GND

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
3) Asthe DOUT of the VINETIC® is set to high impedance for CSQ = high level, a pull-up resistor of 10 kQ should be applied.
4) |If the driver for the DIN signal may have high impedance, a pull-up resistor of 10 kQ should be applied.
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2.3.9 Digital Power/Ground Pins

Table 11  Digital Power/Ground Pins

Pin No. Pin Name |Pin Type" |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

4 6 VDD15 PWR - 1.5 V power supply for the digital part

12 19

19 32

62 94

43 66 VDD15P PWR - 1.5V power supply for the PLL.
The PLL is most important for the overall
performance of the chip. Special care
should be taken with respect to the filtering
of the PLL power supply.

6 8 VDD33 PWR - Digital 3.3 V power supply for I/O pads

14 21

21 34

60 92

5 7 GND GND - Digital ground

13 20

20 33

61 93

41 64 GND15P |GND - PLL ground
Connect the PLL ground to a high quality
ground.

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
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24 VINETIC®-1CPE Pins Sorted by Function

241 Pins for Analog Line Module

Table 12  Pins for Analog Line Module

Pin No. Pin Name |Pin Type" |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

39 61 CREF_AB |AI/O - Connection to external capacitor for low-
pass filtering of the reference voltage

40 62 GND15_AB |GND - Common ground for bias block

38 60 VDD15_AB |PWR - 1.5V power supply for bias

29 47 RING_A Al - Analog input for measurement the voltage
on ring line

30 48 TIP_A Al - Analog input for measurement the voltage
on tip line

37 57 ACP_A AO - Differential two-wire AC output voltage
controlling the RING/TIP pins at the SLIC

36 56 ACN_A AO - Differential two-wire AC output voltage
controlling the RING/TIP pins at the SLIC

28 46 DCP_A AO - Differential two-wire DC output voltage
controlling the RING/TIP pins at the SLIC

27 45 DCN_A AO - Differential two-wire DC output voltage
controlling the RING/TIP pins at the SLIC

25 43 VDD33_A |PWR - 3.3 V analog power supply

56 83 VDD33_B

35 55 VDD15_A |PWR - 1.5V power supply

46 72 vVDD15_B

26 44 GND33_ A |GND - Analog ground 3.3V

55 82 GND33_B

34 54 GND15_A |GND - Analog ground 1.5V

47 73 GND15_B

32 50 IT_A Al - Transversal current input (AC + DC)

33 51 ITAC_A Al - Transversal current input (AC)

31 49 VCMIT_A |AI/O - Reference pin for transversal/longitudinal
current sensing

23 41 C2_A AO - Ternary logic output controlling the SLIC
operation mode

24 42 C1 A Al/O - Ternary logic output controlling the SLIC
operation mode; indicating thermal
overload of a SLIC if a current of typically
150 pA is drawn out by the SLIC’s C1 pin.

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
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242 General Pins

Table 13  General Pins

Pin No. Pin Name |Pin Type" |Buffer Type? | Function

PG-TQFP- | PG-TQFP-

64 100

59 87 RESETQ |l - Hardware reset for the whole chip (active
low)

42 65 MCLK I - Master clock for the PLL input.The MCLK
clock can vary from 512 kHz to 8192 kHz in
multiples of 512 kHz. This pin must be
directly connected to PCL.

Note: See Chapter 3.2 and Chapter 5.2,
Table 37 for wave form requirements

48 75 ATEST1 NU - Analog test pins.

49 76 ATEST2 These pins have to be connected together

50 77 ATEST3 externally (shortcut) and are not to be

51 78 ATEST4 conneted to any potential or GND.

52 79 ATEST5

44,45, 53, (13, 30, 31, |D.N.C. NC - Do not connect

54, 57,58 |52, 53, 58,

59, 63, 67,
68, 69, 70,
71,74, 80,
81, 84, 85,
86

1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2

243 General-Purpose Input/Output Pins

Table 14  General-Purpose Input/Output Pins"

Pin No. Pin Name Pin Type? | Buffer Type® |Function

PG-TQFP- | PG-TQFP-

64 100

- 98 GPIOO I/0 oD, PP, PUY | General-Purpose 1/0 0
- 97 GPIO1 I/0 OD, PP, PU* | General-Purpose 1/0 1
- 96 GPI02 1/0 0D, PP, PU* | General-Purpose I/0 2
- 95 GPIO3 I/0 oD, PP, PU* | General-Purpose 1/0 3
- 91 GPIO4 I/0 OD, PP, PUY | General-Purpose 1/0 4
- 90 GPIO5 I/0 oD, PP, PUY |General-Purpose 1/0 5
- 89 GPIO6 I/0 OD, PP, PU* | General-Purpose 1/0 6
- 88 GPIO7 1/0 oD, PP, PU* | General-Purpose /0 7
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1) Ifa 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.

2) For explanation of abbreviations see Table 1
3) For explanation of abbreviations see Table 2
4) Buffer type is programmable. After reset the pull-up is disabled and the pin is configured as an input

244 Test-Mode Selection/JTAG (Boundary Scan) Interface Pins
Table 15 Test-Mode Selection/JTAG (Boundary Scan) Interface Pins

Pin No. Pin Name |Pin Type! |Buffer Type? |Function

PG-TQFP- |PG-TQFP-

64 100

1 1 TDI | - JTAG data input®

3 3 T™S I - JTAG test-mode switch?
63 99 TCK | - JTAG clock?

2 2 TDO 0 TS JTAG data output®
64 100 TRSTQ I - JTAG reset?

1) For explanation of abbreviations see Table 1

2) For explanation of abbreviations see Table 2

3) Pull-up resistor of 10 kQ must be applied

4) Pull-down resistor of 10 kQ must be applied

245 Interface-Type Selection Pins

Table 16  Interface-Type Selection Pins

Pin No. Pin Name |Pin Type" Buffer Type? | Function
PG-TQFP- |PG-TQFP-

64 100

- 4 IFSELO I PU Interface-select pin 0
- 5 IFSEL1 I PU Interface-select pin 1
1) For explanation of abbreviations see Table 1

2) For explanation of abbreviations see Table 2
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246 PCM Interface Pins
Table 17 PCM Interface Pins
Pin No. Pin Name |Pin Type" |Buffer Type? |Function
PG-TQFP- |PG-TQFP-
64 100
7 9 DX1 I/O TS PCM interface data output (tristate)
8 10 DR1 I/O TS PCM interface data input
9 11 TC1Q O oD Control pin for external driver (open drain)
10 12 FSC I - Frame synchronization for PCM interface
and PLL input
11 14 PCL I - Input for the PCM interface data clock
PCLK. The PCL clock can vary from
512 kHz to 8192 kHz in multiples of
512 kHz. This pin must be directly
connected to MCLK.
1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
24.7 Host Interface Pins
Table 18  Host Interface Pins
Pin No. Pin Name |Pin Type"! |Buffer Type? | Signal Name
PG-TQFP- |PG-TQFP- Intel Intel Motorola |SPI
64 100 Multi- Demulti-
plexed plexed
Mode Mode
- 15 AD7/SA4 I/O TS A7/DIO7 |DIO7 DATA7 SA4
- 16 ADG6/SA3 I/O TS A6/DIO6 | DIO6 DATAG SA3
- 17 AD5/SA2 I/O TS A5/DIO5 |DIO5S DATA5 SA2
- 18 AD4/SA1 I/0 TS A4/DIO4 | DIO4 DATA4 SA1
- 22 AD3/SA0 I/O TS A3/DIO3 |DIO3 DATA3 SA0
- 23 AD2 I/O TS A2/DIO2 |DIO2 DATA2 GND
15 24 AD1/DOUT |I/O TS A1/DIO1 | DIO1 DATA1 DOUT®
16 25 ADO/DIN 1/0 TS AO/DIOO0 |DIOO DATAO DIN%
- 26 A5/RDQ I - RDQ RDQ ADDRS5 GND
17 27 csaQ I - csaQ CSsQ CSsQ CSsQ
- 28 RDYQ O oD RDYQ RDYQ RDYQ D.N.C.
18 29 INTQ O oD INTQ INTQ INTQ INTQ
- 35 RWQ/WRQ | | - WRQ WRQ RD/WRQ |GND
22 36 A4/DCLK |1 - GND Ad ADDR4 DCLK
- 37 A3/ALE I - ALE A3 ADDR3 GND
- 38 A2 I - GND A2 ADDR2 GND
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Table 18  Host Interface Pins (cont'd)

Pin No. Pin Name |Pin Type' |Buffer Type? Signal Name
PG-TQFP- |PG-TQFP- Intel Intel Motorola |SPI
64 100 Multi- Demulti-

plexed plexed

Mode Mode
- 39 A1 | - GND A1 ADDRA1 GND
- 40 A0 | - GND A0 ADDRO GND

1) For explanation of abbreviations see Table 1

2) For explanation of abbreviations see Table 2

3) Asthe DOUT of the VINETIC® is set to high impedance for CSQ = high level, a pull-up resistor of 10 k2 should be applied.
4) If the driver for the DIN signal may have high impedance, a pull-up resistor of 10 kQ should be applied.

2438 Digital Power/Ground Pins

Table 19  Digital Power/Ground Pins

Pin No. Pin Name | Pin Type" |Buffer Type? | Function

PG-TQFP- |PG-TQFP-

64 100

4 6 VDD15 PWR - 1.5V power supply for the digital part
12 19

19 32

62 94

43 66 VDD15P |PWR - 1.5V power supply for the PLL.

The PLL is most important for the overall
performance of the chip. Special care should
be taken with respect to the filtering of the

PLL supply.
6 8 VDD33 PWR - Digital 3.3 V power supply for I/0 pads
14 21
21 34
60 92
5 7 GND GND - Digital ground
13 20
20 33
61 93
41 64 GND15P |GND - PLL ground
Connect the PLL ground to a high quality
ground.
1) For explanation of abbreviations see Table 1
2) For explanation of abbreviations see Table 2
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3 Hardware Behavior and Handling
3.1 Block Diagram VINETIC®-2CPE/-1CPE

Figure 9 is the block diagram of the VINETIC®-2CPE/-1CPE.

164
32 MHz PLL, MHz Interrupt -
Clock Control
ANALOG g Serial Interface
LINE &8 not
MODULE ® Parallel i c:)l .
E Interface avalla .e n
4] 64-pin
o < ANALOG E GPIO Packages
4 CHANNEL |=
» A PCM — ¢|I_>
(@]
_______ | o ______| - I
| > JAG (>
|
: ) ANALOG ExteEdDedPDSP
:a'><: CHANNEL |={» (EDSP)
i B <>  ROM/RAM
|
|
A l. _____________ L
r

Vinetic_0001_VineticV21_Blockdiagram_2cpe1cpe

Figure 9 Block Diagram VINETIC®-2CPE/-1CPE

3.2 Clocking

The VINETIC®-2CPE/-1CPE needs the following clocks: master clock (MCLK), frame synchronization clock
(FSC), and PCM interface clock (PCL).

MCLK has to fulfill the specification given in Table 21 and Figure 10 and has to be phase-locked to FSC. The FSC
has to fulfill the specification described in Chapter 4.3.

PCL must be directly connected to MCLK and has to fulfill the specification of Table 31.

All clocks have to be provided regardless of the application. Even though the PCM interface might not be used,
the clocks on MCLK, PCL and FSC have to be provided at all times to ensure correct operation of the device.

Clock failure bits (see Figure 11) of the VINETIC®-2CPE/-1CPE 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. In case of unlock of the PLL, all clocks are internally shut down and the chip operation is
stopped. The current Analog Line Module (ALM) mode will be frozen.

The MCLK pin has no input hysteresis and therefore the MCLK input signal has to increase strictly monotonically
between the maximum Low-level input voltage of 0.45V and the minimum High-level input voltage of 1.1 V.
Furthermore the MCLK input signal has to decrease strictly monotonically between the minimum High-level input
voltage of 1.1V and the maximum Low-level input voltage of 0.45 V. For digital input levels see Chapter 5.2,
Table 37.
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Table 20 Clocks
Pin Description Frequency

MCLK  |Master clock (mandatory), only multiples of 512 kHz are | 64*fzgc to 1024*fr5¢ in steps of 64*fgc
allowed. Has to be phase-locked to FSC. For timing
requirements of the MCLK signal, refer to Table 21.

FSC Frame synchronization clock (mandatory), frsc = 8 kHz
Synchronizes internal clocks and voice interface.
PCL Clock for voice (PCM) interface (mandatory), 64*frgc to 1024*fg in steps of 64*f-gc
(PCM) | only multiples of 512 kHz are allowed. The PCL pin must | depending on the number of time slots (see
be directly connected to the MCLK pin. Table 31).
TCK Clock for boundary scan controller (optional) 1 MHz to 10 MHz
tycik tvicLih
> FSC -
FSC_S_MCLK | FSC_H_MCLK
P i B
FSC s
Vinetic_V21_timing_requirements_mclk

Figure 10 Timing Requirements MCLK

Table 21 Timing Requirements MCLK

Parameter Symbol Values Note /Test
Min. Typ. Max. Condition

Period MCLK" trcL 1/8192 - 1/512 ms

Frequency tolerance -100 - 100 ppm

MCLK high time tecin 0.4 X tycik - 0.6 X tycik us

Period FSC" tesc - 125 - us

FSC setup time tesc s mcik |10 - - ns

FSC hold time tesc n mok |40 - trsc — tuck — ns

tFSC_S_MCLKZ)

MCLK jitter phase noise - - -80 dBc¥/Hz

density

1 kHz frequency offset

MCLK long term jitter - - 0.5 NS s

1) The MCLK frequency must be an integer multiple of the FSC frequency (n*64*fzgc, n = 1..16).
2) This is to ensure that the FSC can be sampled low at least for one t, x within tege.
3) dBc = dB carrier.
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FSC
FSC Synch. 512 kHz 163.84 MHz
+ > PLL >
Clock Divider
MCLK

SYNC- MCLK-
FAIL FAIL

clock_circuit

Figure 11 Clock Fail Indication

3.3 Reset
It is mandatory to apply a hardware reset after the power-up sequence.

A hardware reset of the VINETIC®-2CPE/-1CPE requires setting the signal at the RESETQ input pin to low level
for at least 20 us (t. =20 pus). RESETQ has a spike rejection function that will safely suppress spikes with a
duration of less than 2 us (¢ < 2 ps).

By pulling the RESETQ input pin to low, the chip will be reset (see Figure 12) and the following actions will be
performed:

» Al /O pins are deactivated (tristate high impedance)

» All outputs are inactive (e.g. DX1)

» The internal PLL is stopped

* VCMIT is floating

+ The ternary pins C1_x" and C2_x"), controlling the SLIC operation mode, are actively driven to 0 V.
* Internal clocks are deactivated

* The chip is in a Reset State

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

+ Clock detection

» PLL synchronization

+ Activation of reset routine: the internal reset routine requires approximately 16 frames (16 x 125 us =2 ms) to
be finished (including PLL start-up and clock synchronization).

* No interrupt will be generated at the end of the reset routine.

» After the reset routine has finished, the ALM will be in PDH (Power Down High Impedance) mode and first
access to the VINETIC®-2CPE/-1CPE is possible.

1) x=AB
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Figure 12 shows the reset sequence for the hardware reset caused by a signal at RESETQ pin.

all external PLL startup and clock
clocks stable synchronization

RESETQ \ ﬁ; _

t . (>=20 ps)

\j

VINETIC® internal reset routine

20ms
- - > >
Chip reset: Firstaccess
- all I/O pins deactivated (high impedance) to VINETIC®
- all outputs inactive (e.g. DX1) possible

- internal PLL stopped
- internal clocks deactivated

vinetic_0032_reset_sequence

Figure 12 VINETIC® Reset Sequence

34 Test Modes of the VINETIC®-2CPE/-1CPE

3.41 Boundary Scan Test

The Boundary Scan Test (BST) is a standardized method for testing boards, also providing a standard interface
to communicate with test circuits on an IC such as the VINETIC®-2CPE/-1CPE. The boundary scan standard
specifies a four-wire interface using the four signals TDI, TDO, TCK and TMS. Additionally, an optional test reset
signal TRSTQ is available.

These four (or five) dedicated signals on the test access port (TAP), are connected to the TAP controller inside
the VINETIC®-2CPE/-1CPE. The TAP controller is a state machine clocked with the rising edge of TCK and the
state transitions are controlled by TMS. The VINETIC®-2CPE/-1CPE supports fully IEEE 1149.1 compliant
boundary scans that creates Boundary Scan Description Language (BSDL) files.

Boundary Scan Description Language (BSDL) is a standard way to describe the features and behavior of an IC

such as the VINETIC®-2CPE/-1CPE that is capable of IEEE 1149.1-compliant boundary scans. It is also a
standard way to pass information to test-generation software.
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4 Interface Description

For programming the VINETIC® and performing data transfer from/to the VINETIC®, a parallel interface or a serial
microcontroller interface can be used. Additionally, the VINETIC® has an interface for PCM data.

VINETIC® 8-bit Parallel Interfaces

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

VINETIC® Serial Interfaces

+ The VINETIC® serial microcontroller interface (uC interface = SCI) is compatible with the Motorola SPI and the
Infineon SCI.

VINETIC® PCM Interface

+ The VINETIC® PCM interface has two PCM highways that are internally cross-connected, and can be operated
together with the serial uC interface or the parallel interface.

The VINETIC®-2CPE/-1CPE supports the most widely used microcontrollers: e.g. MPC850, MPC860, MPC8260,
C165UTAH, ADM5120, Amazon, 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 pins IFSELO and IFSEL1" for the PG-
TQFP-100. With PG-TQFP-64, only the serial interface is available.

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

Table 22 shows the possible interface configurations:

Table 22  Interface Configurations

No. |Interface Type IFSEL1 IFSELO
1. 8-bit Intel Multiplexed 0 0
2. 8-bit Intel Demultiplexed 0 1
3. 8-bit Motorola 1 0
4, SCI 1 1

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

1) The information on IFSELO and IFSEL1 must be stable and constant during the whole operation time of the device.
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Input/Output Waveform for AC Interface Timing Characteristics
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Figure 13 Waveform for AC Tests

As shown in Table 13, 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 0.4 V and 2.4 V respectively.

4.1 Intel/Motorola-Mode Parallel Interfaces

411 Control for Intel/Motorola-Interfaces

The VINETIC®-2CPE/-1CPE uses five (Intel Demultiplexed Mode), six (Motorola Mode) or eight (Intel Multiplexed
Mode) address bits. In the demultiplexed mode, the address information is taken from the pins AO ... A4 (Intel
Demultiplexed Mode) or from the pins AO ... A5 (Motorola Mode). In the multiplexed mode, the address information
is taken from the pins ADO ... AD7 (Intel Multiplexed Mode).

4.1.2 Pin Description, Intel Interface

Table 23  Intel Demultiplexed Mode Interface Pins

Signal Name |Pin Name Pin Type" Buffer Function
Type?
CsQ CSQ I - Chip select input, start of data transfer with
WRQ/RDAQ (active low)

WRQ RWQ/WRQ |I - Data-strobe input write (active low)
RDQ A5/RDQ I - Data-strobe input read (active low)
RDYQ RDYQ 0] (0] Ready line (active low)

Al4:0] A4..0 I - Address lines

DIO[7:0] AD7..0 I/0 TS Data bus

1) For explanation of abbreviations, see Table 1
2) For explanation of abbreviations see Table 2
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Table 24 Intel Multiplexed Mode Interface Pins

Signal Name |Pin Name Pin Type" | Buffer Function
Type?
ALE A3/ALE - Address latch enable

csQ CSsQ I - Chip select input, start of data transfer with
WRQ/RDAQ (active low)

WRQ RWQ/WRQ |l - Data-strobe input write (active low)
RDQ A5/RDQ I - Data-strobe input read (active low)
RDYQ RDYQ 0] oD Ready line (active low)

A[7:0], DIO[7:0] |AD7..0 I/0 TS Address or Data bus

1) For explanation of abbreviations, see Table 1
2) For explanation of abbreviations see Table 2
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41.3 Timing, Intel Demultiplexed Mode
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Vinetic_0022_Intel_Demux_write_Timing_21

Figure 14 Write Access, Intel Demultiplexed Mode

Intel Demultiplexed: little-endian™.

1) Low-order byte is stored at the lower address and high-order byte is stored at the higher address.
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Figure 15 Read Access, Intel Demultiplexed Mode

Note: In the Intel Demultiplexed Mode the chip internal address latch signal is derived from an or-connection of the
signals CSQ and WRQ for a write access and of the signals CSQ and RDQ for a read access respectively.
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41.4 Timing, Intel Multiplexed Mode
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Figure 16 Write Access, Intel Multiplexed Mode

Intel Multiplexed: little-endian™.

1) Low-order byte is stored at the lower address and high-order byte is stored at the higher address.
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Figure 17 Read Access, Intel Multiplexed Mode

Table 25 Timing Specification, Intel Multiplexed/Demultiplexed Mode

Parameter Symbol Values Unit Note / Test
Min. Typ. Max. Condition

ALE high time L 20 - - ns -

Address setup to ALE faviL 10 - - ns -

Address hold after ALE inactive | f, ax» 10 - - ns -

Address recovery time tArT 50 - - ns -

Address setup to CSQ fascH 10 - - ns -

Address hold after CSQ fancL 10 - - ns -

RDQ active to valid data out trLDV - - 50 ns -

Data hold after RDQ inactive frHDX 0 - - ns -

Data float after RDQ inactive trHDZ - - 10 ns -

Data setup before WRQ inactive | tquwh 20 - - ns -

Preliminary Data Sheet 42 Revision 2.0, 2007-04-17

VINETIC®-2CPE/-1CPE (PEB/PEF 3332/-3331) Version 2.2 Prel. Data Sheet Rev. 2.0 downloaded by Tomas Navratil (Ryston Electronics s.r.0.) at 11 Jun 2009 1 '361__
CInfineon



VINETIC®-2CPE/-1CPE

PEB/PEF 3332/-3331

CONFIDENTIAL

Interface Description

Table 25 Timing Specification, Intel Multiplexed/Demultiplexed Mode (cont'd)
Parameter Symbol Values Unit Note / Test
Min. Typ. Max. Condition

Data hold after WRQ inactive fvHax 2.5 - - ns -

RDQ active after ALE inactive fLRL 20 - - ns -

WRAQ active after ALE inactive fLow 0 - - ns -

RDQ pulse width fRLRH 70 - - ns -

WRQ pulse width fvLwh 60 - - ns -

CSQ low to WRQ low" toLwe 0 - - ns -

WRQ high to CSQ high" twhch 0 - - ns -

CSQ low to RDQ low" toLrL 0 - - ns -

RDQ high to CSQ high" trucH 0 - - ns -

Strobe signal to RDYQ delay time |{5zp - - 10 ns -
Command recovery time fcr 20 - - ns -

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

gated signal.

41.5

Pin Description, Motorola Interface

Table 26  Motorola Interface Pins
Signal Name |Pin Name Pin Type" |Buffer Type? |Function
ADDR[5:0] A5/RDQ, I - Address lines

A4/DCLK,

A3/ALE, A2,

A1, AO
DATA[7:0] AD7..0 I/0 TS Data bus
csQ CSQ I - Chip select, data strobe with RD/WRQ (active low)
RD/WRQ RWQ/WRQ I - Read/write, data-strobe signal.

(read — active high, write — active low)

RDYQ RDYQ O oD Ready line (active low)

1) For explanation of abbreviations, see Table 1
2) For explanation of abbreviations see Table 2

Motorola: big-endian®.

1) High-order byte is stored at the lower address and the low-order byte at the higher address.
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4.1.6 Timing, Motorola Interface
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Figure 18 Write Access, Motorola Mode
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Figure 19 Read Access, Motorola Mode
Table 27  Timing Specifications for the Motorola Mode
Parameter Symbol Values Unit Note / Test
Min. Typ. Max. Condition
CSQ strobe-pulse width tess 70" - - ns -
Address setup time to CSQ ftasucs 5 - - ns -
Write setup time to CSQ fwrsucs 5 - - ns -
Write hold time to CSQ fwrHCs 5 - - ns -
Data setup time to CSQ strobe fbsu 10 - - ns -
Data hold time after write access forwr 2.5 - - ns -
Strobe signal to RDYQ delay time tsro - - 10 ns -
Command recovery time fcr 20 - - ns -
Command cycle time tec 90 - - ns -
Data valid after CSQ foves - - 50 ns -
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Table 27  Timing Specifications for the Motorola Mode (cont’d)

Parameter Symbol Values Unit Note / Test
Min. Typ. Max. Condition

Data hold after read access fRHDX 0 - - ns -

Data float after read access {RHDZ - - 10 ns -

Address hold time to CSQ tAHcS 10 - - ns -

1) If RDYQ is used, these values may be lower.

4.1.7 Reset of Interrupt Status Registers in Case of 8-Bit Interfaces

All interrupt status bits are cleared by reading respectively writing the associated interrupt register. If any 8-bit
interface is used, the interrupt status register is cleared when the first byte of the register is read by the host
controller. Figure 20 shows that the INTQ line is released after reading the first byte of the interrupt status register.
This means that the INTQ line is deasserted before the read command is finished.

s ——

WRQ ([

(RWQ) Jj

RbQ —l_l_ﬂ_l_li
I o N (DATA)

DATA (orTA— (DATA)

ADDR —( STAT_lNﬂ j{ H STAT_INE

([
[T P— J

Vinetic_v21_reset_int_status_registers_8bit_interfac

Figure 20 VINETIC® Reset Interface Status Registers, 8-Bit Interface

4.2 SCI/SPI Interface

The SCI interface of the VINETIC®-2CPE/-1CPE represents one mode of the SPI interface of the Motorola
PowerQUICC® family (SPI slave mode). The data are serialized with the MSB first.

Note: The VINETIC®-2CPE/-1CPE always works as a slave.
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4.2.1 Pin Description, SCI/SPI Interface

Table 28  SCI/SPI Interface Pins

Signal Name | Pin Name Pin Type! |Buffer Type? | Function

CSQ csSQ I - Chip select signal starting a read or write access to
VINETIC®-2CPE/-1CPE

DCLK A4/DCLK I - Data Clock supplied to VINETIC®-2CPE/-1CPE

DIN ADO/DIN I - Data input carries data from the master device to
the VINETIC®-2CPE/-1CPE

DOUT AD1/DOUT 0] TS Data output carries data from VINETIC®-2CPE/-
1CPE to a master device

SA[4:0] SA4...SA0 I SCI Slave address

1) For explanation of abbreviations, see Table 1
2) For explanation of abbreviations see Table 2

4.2.2

Timing, SCI/SPI Interface
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Figure 21 SCI/SPI Interface Timing

Note: In case of SCI/SPI, the RDYQ line has no function. The data clock DCLK must only be applied during the

data transfer

Table 29 Timing Values, SCI/SPI Interface

Parameter Symbol Values Unit |Note/Test
Min. Typ. Max. Condition

Period DCLK focLk 1/8192 - - ms |-

DCLK high time IocLkh 04 x1tpck |0.5X1tpck 0.6 X fpcik us |-

CSQ setup time losa s 10 - - ns -

CSAQ hold time Icsa h 30 - - ns -

DIN setup time DN s 10 - - ns -
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Table 29  Timing Values, SCI/SPI Interface (cont'd)
Parameter Symbol Values Unit |Note/Test
Min. Typ. Max. Condition
DIN hold time IDiIN_h 10 - - ns -
DOUT delay time" typouT 40 - tpouT min + ns |-
0.4[nS/PF] X C{oaqlPF])
DOUT delay time to high Z | #,p0uths - - 10 ns -

1) All delay times are made up by two components: an intrinsic time (min.-time) caused by internal processing, and a second
component caused by external circuitry (C, ,.q)

4.3 PCM Interface

The serial PCM interface is used to transfer A-Law or p-Law or ADPCM-compressed voice data. The PCM
interface can also transfer linear data. In this case, two successive time slots are used. The five signals of the PCM

interface are used as follows (internally two cross-connected PCM highways available):

4.3.1 Pin Description, PCM Interface

Table 30 PCM Interface Pins

Signal Name |Pin Name Pin Type" |Buffer Type? | Function

PCLK PCL I - PCM interface data clock

FSC FSC I - Frame synchronization for PCM interface and
PLL input

DX1 DX1% 1’0 TS PCM interface data output

DR1 DR1% 1’0 TS Data input for highway one of PCM interface

TC1Q TC1Q O oD Control pin for external driver

1) For explanation of abbreviations, see Table 1
2) For explanation of abbreviations see Table 2

3) The two PCM highways are internally cross connected to enable internal conferencing between channel A and channel B.
For details refer to [2].

The FSC pulse identifies the beginning of a receive and transmit frame for both highways (see Figure 22). The
PCLK clock signal synchronizes the data transfer on the DX1 and DR1 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. 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.

The VINETIC®-2CPE/-1CPE allows for flexible programming of the PCM interface (see [3], [4]).
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Figure 22 General PCM Interface Timing

The data rate of the interface can vary from 256 kbit/s to 8192 kbit/s. A frame may consist of up to 128 time slots
of 8 bits each. The time slot assignment for each VINETIC®-2CPE/-1CPE channel can be programmed. Receive

and transmit time slots can also be programmed individually (see [3], [4]).

When the VINETIC®-2CPE/-1CPE is transmitting data on DX1, the TC1Q pin is switched to low to enable an
external connected driving device.

Table 31 shows PCM interface frequency examples; other frequencies between 512 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 31:
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Table 31  VINETIC®-2CPE/-1CPE PCM Interface Configuration

Clock Rate PCLK Single/Double Clock Time Slots Data Rate
[kHZz] [1/2] [per highway] [kbit/s]
512 2 4 256

512 1 8 512

1024 2 8 512

1024 1 16 1024
2048 2 16 1024
2048 1 32 2048
4096 2 32 2048
4096 1 64 4096
8192 2 64 4096
8192 1 128 8192
f=n*64*fegc, n e [1,16]") |1 fl64 f
f=n*64*f-gc, n e [1,16]") |2 /128 /2

1) n...integer values, frgc = 8 kHz
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4.3.2 Timing, PCM Interface
4.3.21 Single-Clocking Mode
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Figure 23 PCM Interface Timing — Single-Clocking Mode
Table 32  Timing Values, PCM Interface (Single-Clocking Mode)
Parameter Symbol Values Unit |Note / Test
Min. Typ. Max. Condition
Period PCLK" ook 1/8192 - 1/512 ms |-
PCLK high time tecLkn 0.4 X tpcik - 0.6 X fpcik us |-
Period FSC" tesc - 125 - us |-
FSC setup time tesc s 10 - - ns |-
thc_sz)
FSC hold time 2 tesc 2 40 - - ns -
DR1 setup time for s 10 - - ns -
FSC jitter time - - +0.2 X tpo 1k ms |-
DR1 hold time tor 10 - - ns |-
DX1 delay time® tiox 25 - tiox_min + 0-4[ns/pF]x |ns |-
CloadlPF]
DX1 delay time to high Z t4Dxhz - - 50 ns |-
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Table 32  Timing Values, PCM Interface (Single-Clocking Mode) (cont'd)
Parameter Symbol Values Unit |Note/ Test
Min. Typ. Max. Condition

TC1Q delay time on 4TCon 25 - fgtcon_min ¥ ns -
0.4[ns/pF] x C\adlPF]

TC1Q delay time off tyTcoff 25 - tyrcoft min T ns |-
2 X Rpyyplk€Q] x
CLoad[pF]

1) The PCLK frequency must be an integer multiple of the FSC frequency (n*64*frgc, n = 1..16).
2) This is to ensure that the FSC can be sampled low at least for one tpg  Within tegc.

3) All delay times are made up of two components: an intrinsic time (min-time), caused by internal processing, and a second
component caused by external circuitry (Ci o4, Rpyigp > 1.5 KQ)

4.3.2.2 Double-Clocking Mode
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Figure 24 PCM Interface Timing — Double-Clocking Mode
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Table 33  Timing Values PCM Interface (Double-Clocking Mode)

Parameter Symbol Values Unit |Note/Test
Min. Typ. |Max. Condition

Period PCLK" tpcLk 1/8192 - 1/512 ms -

PCLK high time tocLKkh 0.4 X tpe1k - 0.6 X fpcik us -

Period FSC" trsc - 125 |- us -
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Table 33  Timing Values PCM Interface (Double-Clocking Mode) (cont'd)
Parameter Symbol Values Unit |Note/Test
Min. Typ. |Max. Condition

FSC setup time lrsc s 10 - - ns -

FSC hold time 1 fesc |40 - tesc — tpoik — trsc_s” ns -

FSC hold time 2 frsc n2 |40 - - ns -

FSC hold time in case of | fesc rg | frsc it * ook | — trsc + 2 Xtook— trsc s? [ NS -

RBS

FSC jitter time - - +0.2 X tpoik ms -

DR1 setup time Ibr s 10 - - ns -

DR1 hold time IoR H 10 - - ns -

DX1 delay time® f4px 25 - tiox min + 0-4[NS/pF] x ns -
CoadlPF]

DX1 delay time to high Z | #4px;., - - 50 ns -

TC1Q delay time on 4TCon 25 - tyrcon min T 0.4[Ns/pF] x ns -
CLoad[_pF]

TC1Q delay time off tyTCoft 25 - tarcoft min T 2 X RpygplkQ] X | ns -
CLoad[pF]

1) The PCLK frequency must be an integer multiple of the FSC frequency (n*64*frgc, N = 1..16).
2) This is to ensure that the FSC can be sampled low at least for one tpg « within tegc.

3) All delay times are made up of two components: an intrinsic time (min-time), caused by internal processing, and a second
component caused by external circuitry (Ci o4, Rpyiyp > 1-5 kQ)

4.4 Test Interface (JTAG Interface)
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*“ Yo ‘ trex ’
TCK J L T N\
trms_s N P
d N _brws
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tros M P
" A Di_h
4»
TDI ;
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Vinetic_0010_ACDC_JTAG

Figure 25 Test Interface (JTAG Interface) Timing

Preliminary Data Sheet

53

Revision 2.0, 2007-04-17
VINETIC®-2CPE/-1CPE (PEB/PEF 3332/-3331) Version 2.2 Prel. Data Sheet Rev. 2.0 downloaded by Tomas Navratil (Ryston Electronics s.r.0.) at 11 Jun 2009 1?'36

Infineon



VINETIC®-2CPE/-1CPE
PEB/PEF 3332/-3331

CONFIDENTIAL

Interface Description

Table 34  Test Interface (JTAG Interface) Clocks
Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
TCK Clock Period trex 100 - - ns Pin TCK
TCK High Time trekn 40 - - ns -
TCK Low Time trex 40 - - ns -
Table 35 Test Interface (JTAG Interface) Timing Parameters
Parameter Symbol Values Unit |Note / Test
Min. |Typ. |Max. Condition
TMS setup time trvs s 40 - - ns Pin TMS
TMS hold time trms n 40 - - ns -
TDI setup time tror s 40 - - ns Pin TDI
TDI hold time troih 40 - - ns -
Hold: TRSTQ after TCK trrsTa h 10 - - ns Pin TRSTQ
TDO valid delay troo ¢ 100 |- toouT min T ns Pin TDO
- 0.4[ns/pF] X CyyaulPF]

4.5 SLIC Interface

The SLIC-DC (PEF 4268) Version 1.2 and the SLIC-E (PEF 4265, PEF 4365) Version 2.1 are controlled by
ternary logic signals via the C1_x" and C2_x") pins.

For application circuits, please refer to [2].

1) x stands for A, B or just for A - the 2 or 1 analog channels of the VINETIC®-2CPE/-1CPE
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The following ratings are valid for all PEB/PEF 3332/-3331 product types.
In this chapter the following shortcuts for pin names and related voltages are used:

i=A, B AB;x=A,B

Example: GND33_x = GND33_A, GND33_B; Vgnpi1s i = Vonp1s_as Vanois B Vonois as

5.1 Absolute Maximum Ratings VINETIC®-2CPE/-1CPE

Table 36  Absolute Maximum Ratings VINETIC®-2CPE/-1CPE

Electrical Characteristics

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Supply pins VDD15, VDD15_i, - -0.3 - 1.65 \% -

VVDD15P referred to the corresp.

ground pins GND, GND15 i,

GND15P

Supply pins VDD33, VDD33_x |- -0.3 - 3.63 \Y, -

referred to the corresponding

ground pins GND, GND33_x

Ground pins GND15 i - -0.3 - 0.3 \% -

(GND33_x) referred to any other

ground pins GND15_i, GND15P

(GND33_x)

Supply pins VDD15, VDD 15 _i - -0.3 - 0.3 \Y -

referred to any other supply pin

VDD15_i, VDD15P

Analog input and output pins Vopss x =33V,

Pins Voois_i = Vopise = 1.5V,

DCP_x, DCN_x - -0.3 - 3.63 \ Vonpis i = Venotse =

RING_x, TIP_x, IT_x, VCMIT_x, |- -0.3 - 1.65 \ Vonpas x =0V

ITAC x, ACP_x, ACN_x

Digital input and output pins - -0.3 - 3.63 V Vopas = 3.3V,

Digital input leakage current per |1, -50 - 50 LA 0 <V, < Vpps3

pin

DC input or output current at any |— - - 100 mA (free from latch-up)

input or output pin

Storage temperature Tste -55 - 125 °C -

Ambient temperature under bias | 7, 0 - 85 °C For PEB 3332/-3331
—40 - 85 °C for PEF 3332/-3331

Maximum junction temperature |7, - - 125 °C -

Power dissipation® Py - - 0.8 w PG-TQFP-100
- - 1.1 w PG-TQFP-64
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Table 36  Absolute Maximum Ratings VINETIC®-2CPE/-1CPE (cont'd)
Parameter Symbol Values Unit |Note / Test Condition
Min. |Typ. |Max.
ESD Robustness
ESD voltage - - - 2 kV Human body model?
ESD voltage, all pins - - - 0.5 kV SDM (Socketed Device
Model)?

1) According to JEDEC (four-layer board)
2) MIL STD 833D, method 3015.7 and ESD Assn. Standard S5.1-1993
3) EOS/ESD Assn. Standard DS5.3-1993

Attention: Stresses above the max. values listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

5.2

Vano = VGND15_i = Vanpise = VGND33_x =0V

Table 37

Operating Range VINETIC®-2CPE/-1CPE

Operating Range VINETIC®-2CPE/-1CPE

Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note / Test Condition

Supply pins VDD15, VDD15_i,
VDD15P referred to the corresp.
ground pins GND, GND15 i,
GND15P

1.42

5 1.5

1.575

Supply pins VDD33, VDD33 x
referred to the corresponding ground
pins GND, GND33_x

3.13

5 3.3

3.465

Analog input pins RING_x, TIP_x,
IT_x referred to the corresp. pin
VCMIT_x

0.5

VDD15_i = 15 V

Analog input pin ITAC_x referred to
the corresp. pin VCMIT_x

-0.1

1 —

0.11

VDD15_i = 15 V

Analog output pins:

DCP_x, DCN_x

ACP_x, ACN_x

C1 x

C2 x

referred to the corresp. ground pins
GND15_x, GND33_x

0.25
0.2

2.75
1.2
3.3
3.3

< <<

Vopss x=3-3V,
Vopts.i = 1.5V
Rocp.oen) > 100 kQ
Racpacn” > 20 kQ
Ioq < 220 A

Analog pin VCMIT _x referred to the
corresp. ground pin GND15_x

0.7

VDD‘IS_AB =15V

Analog pin for passive devices
CREF_AB referred to the corresp.
ground pin GND15_AB

0.5

0.7

0.9

Vopis as =15V
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Table 37  Operating Range VINETIC®-2CPE/-1CPE (cont'd)

Parameter Symbol Values Unit Note / Test Condition
Min. [Typ. [Max.

Digital Input/output Pins (/O pins, GPIO pins)

High-level input voltage Vin 2.0 - 3.6 \Y, Vour >= Vou (min)

Low-level input voltage e -0.3 - 0.8 \ Vout <= Vo, (max)

High-level output voltage Vou 24 - - \ Ioy=—-3mA

Low-level output voltage VoL - - 0.4 \Y Io. =3 mA

Average input leakage current per |/ - - 20 LA Vopas = 3.3V,

pin Vano = 0 V; all other

pins are floating,
Vn=0Vor33V

Input capacitance at digital signal - - 5 pF -

pins (except RING_x, TIP_x)

Input transition rise or fall time at 0 - 5 ns -

digital signal pins (except RING_x,

TIP_x)

Output transition rise or fall time at - - 7.4 ns Cloadmax = 90 pF

digital signal pins (except RING_x,

TIP_x)

Pull-up resistor on chip Rouirup - 500 - kQ -

Digital Input Pins (IFSELO, IFSEL1)®

Pull up current? | 15 |-66 |3 WA V=0V

Digital Input Pin MCLK®

High-level input voltage Vi 1.1 - 3.6 \

Low-level input voltage VL -0.3 - 0.45 \Y

Analog Input Pins (RING_x, TIP_x)

Input impedance (RING_x, TIP_x): RRTinS,GG) 600 750 900 kQ

single input measurement (RING_x,

TIP_x to GND15_x)

Input impedance (RING_x, TIP_x): | Rgrinp® 1200 1500 1800 |kQ

differential measurement (RING_xto

TIP_x)

Input impedance (RING_x, TIP_x): RRTinD,VS) 800 1000 1200 |kQ

differential measurement

(RING_x,TIP_x to VCMIT_x)

Ambient temperature under bias Ta 0 - 85 °C For PEB 3332/-3331
-40 - 85 °C for PEF 3332/-3331

Junction temperature under bias T, 0 - 125 °C -

1) Resistance between DCP and DCN pins

2) Resistance between ACP and ACN pins

3) Only available in PG-TQFP-100 packages

4) On chip pull-up resistor

5) The MCLK pin has no input hysteresis. For wave form requirements refer to Chapter 3.2

6) Not subject for production test - verified by design/characterization
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5.21 Thermal Resistance VINETIC®-2CPE/-1CPE

Table 38 Thermal Resistance VINETIC®-2CPE/-1CPE

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Junction to case Rin s - 10 - KW |PG-TQFP-100
- 12.5 - KW | PG-TQFP-64
Junction to ambient for 4-layer Rinan - 44 1 - KW |PG-TQFP-100
100x100 JEDEC board - 35.3 - KW | PG-TQFP-64

5.2.2 Power Consumption VINETIC®-2CPE/-1CPE
T,=25°C

Vopis = VDD‘IS_i = Vopisp = 1.5V£5 %

Vopss = Vopas x =33V 5%

Vono = Vonosi = Vonoise = Vonpss x = 0V

Table 39 Power Consumption VINETIC®-2CPE

Parameter Symbol Values Unit Note / Test Condition
Min. |Typ. |Max.

Power Consumption in Operation Modes™
DISABLED all Popispis - 60 80 mwW Basic EDSP load of ~20 Mcycles/s
channels Popaspis - 102 |15 |mw included
STANDBY all Ppp1sstey - 65 85 mwW Basic EDSP load of ~20 Mcycles/s
channels Popaastey - 102|152 |mW included
ACTIVE one Popisactos |- 100® |120® |mw Basic EDSP load plus 1ch. ALM and
channel, DISABLED | Pppssactois | — 202 |25 |\mw PCM load of ~26 Mcycles/s included
other channel
ACTIVE one Popisactstey | — 105% 1258 |mw Basic EDSP load plus 1ch. ALM and
channel, STANDBY | Pppssacrstay | — 209 259 |\mW PCM load of ~26 Mcycles/s included
other channel
ACTIVE all channels | Ppp45 acT - 1253 1150%® |mw Basic EDSP load plus 2ch. ALM and

Popasact - 252 302 |mw PCM load of ~26 Mcycles/s included
EDSP Module®
ACTIVE Ppp1sepsp - 1.5 2 mW/Mcycles | EDSP power consumption, max.

EDSP load: 163.8 Mcycles/s

1) To calculate total power consumption, the values for both supply voltages (3.3 V and 1.5 V) have to be summed up.
2) Depends on the load of the external circuitry at the 1/0 pins.

3) Depends on the EDSP load used.

4) For estimation of power consumption with different EDSP loads.
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Table 40 Power Consumption VINETIC®-1CPE
Parameter Symbol Values Unit Note / Test Condition

Min. ‘Typ. ‘ Max.

Power Consumption in Operation Modes"

DISABLED Pppispis - 55 75 mwW Basic EDSP load of ~20 Mcycles/s
Popaspis - 10?2 [152 'mw included

STANDBY PppisstRY - 60 80 mwW Basic EDSP load of ~20 Mcycles/s
Popaastay - 102|152 'mw included

ACTIVE Popisact - 90¥ [110% |mwW Basic EDSP load plus 1ch. ALM and
Popssact - 202 252 |mwW PCM load of ~26 Mcycles/s included

EDSP Module?

ACTIVE Ppp1sepsp - 1.5 2 mW/Mcycles | EDSP power consumption,

max. EDSP load: 163.8 Mcycles/s

1) To calculate total power consumption, the values for both supply voltages (3.3 V and 1.5 V) have to be summed up.
2) Depends on the load of the external circuitry at the 1/0 pins.

3) Depends on the EDSP load used.

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

5.2.3 Power-On Sequence VINETIC®-2CPE/-1CPE

There are no particular requirements on the power-on sequence for the VDD 15" and VDD33? supply voltages. It
is mandatory to apply the signal voltages after the VDD15 and VDD33 voltages are supplied and stable.

5.3 Transmission Characteristics VINETIC®-2CPE/-1CPE

The AC transmission characteristics are specified in [3] and are referred to a complete system including the SLIC-
DC Version 1.2 or SLIC-E Version 2.1 and external components.

1) VDD15, VDD15_i
2) VDD33, VDD33_x
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6 Package Outlines

1.6 MAX.

0.1+0.05
1.4 +0.05

~[0.2[A-B[D] 4x
12[0.2|A-BID[H] 4x

*Jr@
AARAAA | RARAAA

\
\
+
\
|

>|
AL ———Y
k
S,
y

«

' J
HHHHHH!

IRELEL] : HHHAH

/O

/i HHH‘HHH i

A\q

Index Marking

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

Figure 26 PG-TQFP-64-17 (Plastic Green Thin Quad Flat Package)

Dimensions in mm
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Index Marking
") 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 at max. material condition

Figure 27 PG-TQFP-100-18 (Plastic Green Thin Quad Flat Package)

Dimensions in mm
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TAPI Interface Function Call Synonyms

Table 41 lists synonyms for operation modes of the VINETIC® used in this document and the corresponding TAPI
interface function calls. For details on the function calls see [4].

Table 41  TAPI Interface Function Call Synonyms

TAPI Interface Function Call Synonym for Operation Modes
IFX_TAPI_LINE_FEED_ACTIVE ACTIVE

IFX_TAPI_LINE_FEED_STANDBY STANDBY
IFX_TAPI_LINE_FEED_HIGH_IMPEDANCE HIGH_IMPED

IFX_TAPI_LINE_FEED_DISABLED DISABLED

IFX_TAPI_LINE_FEED_RING_BURST RING_BURST
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[1] VINETIC®-CPE Version 2.2 Product Overview Rev. 1.0, 2006-10-09

[2] VINETIC®-2CPE/-1CPE (PEB 3332/-3331) Version 2.2 Hardware Design Guide Rev. 1.0, 2006-08-16
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A

A/D
AAL2
AC
ADC
AITDF
ALM
ATD
ATM

CAS
CNG
Codec
CPE
CRAM

DAA
DAC
DC
DSP
DTMF

EXP

FRR
FRX
FSK
FTTH
FXO
FXS
G
GPIO
H
HW

I

IAD
ITU
P
ISDN
J
JTAG

Preliminary Data Sheet

Analog to digital

ATM Adaption Layer 2
Alternative Current
Analog Digital Converter

Advanced Integrated Test and Diagnostic Functions

Analog Line Module
Answering Tone Detector
Asynchronous Transfer Mode

Channel Associated Signaling
Comfort Noise Generation
Coder Decoder

Customer Premises Equipment
Coefficient RAM

Data Access Arangement
Digital Analog Converter
Direct Current

Digital Signal Processor
Dual Tone Multi Frequency

Expander

Frequency Response Receive filter
Frequency Response Transmit filter
Frequency Shift Keying

Fiber to the Home

Foreign eXchange Office

Foreign eXchange Subscriber
General Purpose Input/Output

Hardware

Integrated Access Device

International Telecommunication Union

Internet Protocol
Integrated Services Digital Network

Joint Test Action Group
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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

RoHS Reduction of Hazardous Substances (directive of the european parliament and by
environmental initiatives of other countries worldwide)

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

TDM Time Division Multiplexing

TG Tone Generator

TH Transhybrid Balancing

TS Time Slot

TTX Teletax (Metering)

U

UuTD Universal Tone Detection

UTG Universal Tone Generator

v

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

w

WLL Wireless Local Loop

X

xDSL (all flavors of) Digital Subscriber Line
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