ghipsmall

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

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

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

Contact us

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

iy [0



SIEMENS

|Cs for Communications

Two Channel Codec Filter for Terminal Applications
SICOFI®2-TE

PSB 2132 Version 1.2

Four Channel Codec Filter for Terminal Applications
SICOFI®4-TE

PSB 2134 Version 1.2

Data Sheet 09.97
DS 1



PSB 2132

Revision History: Current Version: 09.97

Previous Version: Preliminary Data Sheet 02.97

Page Page Subjects (major changes since last revision)
(in previous | (in current

Version) Version)

Feature list updated

IOM®, IOM®-1, IOM®-2, SICOFI®, SICOFI®-2, SICOFI®-4, SICOFI®*-4uC, SLICOFI®, ARCOFI®, ARCOFI®-BA,
ARCOFI®-SP, EPIC®-1, EPIC®-S, ELIC®, IPAT®-2, ITAC®, ISAC®-S, ISAC®-S TE, ISAC®-P, ISAC®-P TE, IDEC®,
SICAT®, OCTAT®-P, QUAT®-S are registered trademarks of Siemens AG.

MUSAC™-A, FALC™54, IWE™, SARE™, UTPT™, ASM™, ASP™ are trademarks of Siemens AG.

Edition 09.97
This edition was realized using the software system FrameMaker" .

Published by Siemens AG,
HLTS,

BalanstraBe 73,

81541 Miinchen

© Siemens AG 1997.
All Rights Reserved.

Attention please!

As far as patents or other rights of third parties are concerned, liability is only assumed for components, not for applications, processes
and circuits implemented within components or assemblies.

The information describes the type of component and shall not be considered as assured characteristics.
Terms of delivery and rights to change design reserved.

For questions on technology, delivery and prices please contact the Semiconductor Group Offices in Germany or the Siemens Companies
and Representatives worldwide (see address list).

Due to technical requirements components may contain dangerous substances. For information on the types in question please contact
your nearest Siemens Office, Semiconductor Group.

Siemens AG is an approved CECC manufacturer.
Packing

Please use the recycling operators known to you. We can also help you — get in touch with your nearest sales office. By agreement we will
take packing material back, if it is sorted. You must bear the costs of transport.

For packing material that is returned to us unsorted or which we are not obliged to accept, we shall have to invoice you for any costs in-
curred.

Components used in life-support devices or systems must be expressly authorized for such purpose!

Critical components® of the Semiconductor Group of Siemens AG, may only be used in life-support devices or systems? with the express
written approval of the Semiconductor Group of Siemens AG.

1 A critical component is a component used in a life-support device or system whose failure can reasonably be expected to cause the
failure of that life-support device or system, or to affect its safety or effectiveness of that device or system.

2 Life support devices or systems are intended (a) to be implanted in the human body, or (b) to support and/or maintain and sustain hu-
man life. If they fail, it is reasonable to assume that the health of the user may be endangered.



SIEMENS PSB 2132

PSB 2134
Table of Contents Page
1 OVeIVIBW . . 5
1.1 Features . ... .. 6
1.2 Pin Configuration . .......... ... . e 7
1.3 Pin Definition and FUNCLiONS . . . .. ... .. i 8
2 Functional Description ........... ... .. .. .. ... . . . . 13
2.1 System Integration . . . ... .. 13
2.2 SICOFI®2/4-TE PriNCIPIES . . o\ ottt e e e e e e e 14
2.3 The IOM-2 PCM-Interface . ......... . e 17
2.4 The p-Controller Interface ........... ... . . . i 19
2.5 The Signaling Interface . ........ ... . . . 21
2.6 Ring Generator and Special Purpose Pin . ......... ... ... ... ... .. ... 24
3 Programming the SICOFI®-2/4-TE . .. ............................. 25
3.1 Types of Command and DataBytes .................. ... . ...... 25
3.2 Examples for SICOFI®2/4-TE Commands . .............couuiruunnn... 26
3.3 SOP Command . . ... 32
3.3.1 CRO Configuration Register 0 . ....... ... . . . i 33
3.3.2 CR1Configuration Register 1 . ... ... ... 34
3.3.3 CR2Configuration Register 2 . .......... . . .. 35
3.3.4 CR3Configuration Register 3 . .......... . i 37
3.3.5 CR4 Configuration Register 4 .. ........ ... . . i 38
3.3.6 CR5 Configuration Register5 . ......... ... . i 38
3.4 COP Command . ........ i e e e e e 39
3.5 XOP Command . ... .. 41
351 XROExtended Register O . .......... ... ittt 42
3.5.2 XR1Extended Register 1. .......... ... .. ittt 44
3.5.3 XR2Extended Register 2 . . ........... .. 45
3.54 XR3Extended Register 3 . . ... ... .. 46
3.55 XR4 Extended Reqgister 4 . . ......... .. 47
356 XRS5 Extended Register 5 .. ... ... . 49
357 XR6Extended Register 6. ............. ...t 49
3.5.8 XR7Extended Register 7 . ............ i 50
3.5.9 Setting of Slopes in Register XR6 . ........... .. ... . . i 51
3.6 Operating Modes . . ... 52
3.6.1 RESET (Basic SettingMode) . . .......... .. 52
3.6.2 Standby Mode . . ... 53
3.6.3 Active Mode (Power Up) . ... 53
3.6.4 Programmable Filters . . .......... . .. . . . . 53
3.6.5 QSICOS Software ... ... 55
4 Transmission Characteristics . .. .............. ... ............... 58
4.1 Frequency RESPONSE . . . ... o 60
4.2 Group Delay . . ... 61

Semiconductor Group 3 09.97



S|EMENS PSB 2132

PSB 2134
Table of Contents Page
4.3 Out-of-Band Signals at Analog Input .. ........ ... ... ... ... ...... 63
4.4 Out-of-Band Signals at Analog OQutput . . .. ........ ... ... ... 64
4.5 Out of Band Idle Channel Noise at Analog Output . . .. ................. 65
4.6 Overload Compression .. ....... .. 66
4.7 Gain Tracking (receive ortransmit) ............... ... 67
4.8 Total DIStortion . .. ..o 68
4.9 Single Frequency Distortion . ............ ... . . . 68
4.10 Transhybrid LOSS . ... ... 68
5 Proposed Test Circuit ............ ... ... ... ... . . . . . ... 70
6 Guidelines for Board-Design . ............ .. ... .. ... ... . ... . ... 71
6.1 Board Layout Recommendation . . . ............ ... 71
6.2 Filter Capacitors . . ... .. 71
6.3 Example of a SICOFI-2/4-TE-board . .. ............................. 72
7 Programming the SICOFI2/4-TE Tone Generators .................. 72
8 Application Note: Level Metering ... ........... ... ... ... ... ...... 74
8.1 INtroducCtion . ... .. 74
8.2 Level Metering Block . ... ... 74
8.3 Measuring a Level via the Level Metering Function . . .................. 75
8.4 Relative Measuring PrecCision . . . ... e 76
8.5 Generating Tests Signals . . . ... 76
8.6 Tone GeNEralOrS ... it 76
8.7 PCMA e 77
8.8 Analog TeSt SOUICE . ... ... e 77
8.9 LOOPS . ot 78
8.10 Application Examples . . ... 78
8.10.1 Supervision the State of a SubscriberLine .......................... 78
8.10.2 Improvement of Transhybrid Balancing ........... ... ... . ... .. ...... 79
8.11 APPENdIX . .. 81
9 Electrical Characteristics ................... ... ... ... .. ....... 88
9.1 Coupling Capacitors at the Analog Interface .. ........ ... ... .......... 91
9.2 Reset TIMING . ... ..o 91
9.3 PCM-Interface TIMING . .. ... . e e 92
9.4 p-Controller Interface TiMING . . ..o oo 93
9.5 Signaling Interface . ... 94
9.5.1 From the pC-interface to the SO/SB-pins (data downstream) ............ 94
9.5.2 From the SI/SB-pins to the pC-interface (data upstream) ............... 94
10 Package Outlines ........ ... ... ... . . . . . 95
Semiconductor Group 4 09.97



SIEMENS PSB 2132
PSB 2134

Overview

1 Overview

The Signal Processing Codec Filter for terminal applications PSB 2132/4 SICOFI2/4-TE
is a special derivative of the SIEMENS programmable codec-filter-1C family designed for
terminal applications featuring two or four POTS interfaces.

It can be directly connected to the IOM-2 interface in terminal mode running at 1.536
MHz clock rate. PCM data is transfered using the bit clock signal at 768 kHz.

Programming of internal registers is done via the serial microcontroller interface.

Only two external capacitors per channel are needed to complete the functionality of the
PSB 2132/4. The internal level accuracy is based on a very accurate bandgap reference.
The frequency behaviour is mainly determined by digital filters, which do not have any
fluctuations. As a result of the new ADC- and DAC- concepts linearity is only limited by
second order parasitic effects. Although the device works only from one single 5 V
supply there is a very good dynamic range available.

The PSB 2132/4 is a DSP based codec which allows the integration of filters and tone
generators besides the regular A- or u-law conversion. In addition it integrates 1/0O
extentions to the microcontroller and provides the necessary 1/O pins to control the SLIC
or discrete SLIC replacement. Interrupts are generated to the microcontroller if changes
(e.g. Off-Hook detection) have been occured. The PSB 2132/4 provides a ring frequency
output pin. This pin has a programmable clock frequency to meet the European and US
ringing frequency requirements using only one external divider.

The IOM-2 data lines DU and DD can both be used for transmitting or receiving voice
data. The position of each receive and transmit timeslot is programmable. Internal
communication between analog ports is supported by programming each channel to the
same timeslot but reversing the data lines. Thus the transmitted PCM data is transmitted
by one port and received by the second port via the same timeslot. An additional IC for
switch matrix is eliminated.

The PSB 2132/4 is specially of interest for applications, which need to serve different
country specific characteristics on the POTS interface. Since all filters are
programmable, adaptation to these country specific requirements may be done only by
software parameters using the same hardware.

Semiconductor Group 5 09.97
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Two Channel Codec Filter for Terminal Applications

SICOFI®2-TE

Four Channel Codec Filter for Terminal Applications

SICOFI®4-TE

Preliminary Data

1.1 Features

Single chip programmable CODEC and FILTER to
handle two or four POTS interfaces

IOM-2 compatible interface (1.536 MHz DCL, 768
kHz Bit clock)

Internal communication between POTS interfaces
Programmable I/O lines for signaling information per
channel

Programmable ring generator output

Two programmable tone generators per channel
Serial microcontroller interface

Digital signal processing technique

High analog driving capability (300 Q) for direct

driving of transformers

PSB 2132

PSB 2134

CMOS

,,,\/\\m
J ﬂl’l’l”"'f'f'l'ﬂ/lﬁlmﬂm\‘w\

P-MQFP-64

Programmable digital filters to adapt the transmission behaviour especially for

— AC impedance matching

transhybrid balancing

frequency response

— gain

— Alp-law conversion

Single 5 V power supply

Low power 0.9 um analog CMOS technology
Advanced test capabilities

P-MQFP-64 package

Semiconductor Group 6
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1.2 Pin Configuration
(top view)
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1.3 Pin Definition and Functions
Pin No. | Symbol |Input (I) Function
Output (O)
Common Pins for all Channels
24 Voo I + 5V supply for the digital circuitry Y
21 GNDD I Ground Digital, not internally connected to
GNDA1,2,(3,4)
All digital signals are referred to this pin
52 Vopar2 I + 5V Analog supply voltage for channel 1 and 2
56 Vier 1/O Reference voltage, has to be connected to a 220 nF

cap. to ground, can also be used as virtual ground
for analog inputs and outputs (high-ohmic buffer

needed !!!)
57 Y/ I + 5V Analog supply voltage (100 nF cap. required)
31 FSC I Frame synchronization clock, 8 kHz, identifies the

beginning of the frame, individual time slots are
referenced to this pin, FSC must be synchronous to

DCL and BCL

32 BCL I IOM-2 bit clock 768 kHz, determines the rate at
which PCM data is shifted into or out of the
PCM-ports

26,30 |DU I/O IOM-2 Data Upstream interface. Transmits or

receives PCM data in 8 bit bursts. Both pins must be
connected together.

27,29 |DD I/0 IOM-2 Data Downstream interface. Transmits or
receives PCM data in 8 bit bursts. Both pins must be
connected together.

23 RESET || Reset input - forces the device to default mode,
active low

22 DCL I Master clock input 1536 kHz, synchronous to FSC,
must be available if the SICOFI2/4-TE is operating

17 CS I u-Controller interface: chip select enable to read or

write data, active low

18 DCLK

p-Controller interface: data clock, shifts data from or
to device, the maximum clock rate is 8192 kHz

Semiconductor Group 8 09.97
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Pin No. | Symbol |Input (I) Function
Output (O)
19 DIN I u-Controller interface: control data input pin, DCLK
determines the data rate
20 DOUT O p-Controller interface: control data output pin, DCLK
determines the data rate, DOUT is high ‘Z’ if no data
is transmitted from the SICOFI2/4-TE
33 RGEN O Ring generator output, provides a programmable
(2 ... 28 ms) output signal (synchronous to DCL)
16 CHCLK2 |O Chopper Clock output, provides a 256, or 512 or
16384 kHz signal, is synchronous to DCL
34 INT12 O Interrupt output pin for channel 1 and 2, active high

Dedicated pins for PSB 2132

61 Voo I + 5V Analog supply voltage V

59,63 | GNDA I Ground analog for unused analog I/0O pins
1,2,13, [N.U.I I None usable input, tie directly to GNDD
14

3,45, |NU.ILO |[I/O None usable input/output, tie via a pull-down-resistor
10,11, to GNDD.

12

6,7,8,9, | N.U. None usable, leave unconnected

15,25,

28,58,

60,62,

64

Dedicated pins for PSB 2134

61

VDDA34

+ 5V Analog supply voltage for channel 3 and 4V

15

INT34

@

Interrupt output pin for channel 3 and 4, active high

Semiconductor Group
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Pin No. | Symbol |Input (I) Function
Output (O)

Specific Pins for Channel 1

50 GNDA1l Ground Analog for channel 1, not internally

connected to GNDD or GNDA2,3,4

49 Vi1 I Analog voice (voltage) input for channel 1, has to be
connected to the SLIC by a 39 nF cap.

51 Vourt O Analog voice (voltage) output for channel 1, has to
be connected to the SLIC via a cap. ?

36 SI1 0 I Signaling input pin 0 for channel 1

35 SI1 1 I Signaling input pin 1 for channel 1

41 SO1 0 O Signaling output pin 0 for channel 1

40 SO1 1 O Signaling output pin 1 for channel 1

39 SB1 0 I/O Bi-directional signaling pin O for channel 1
38 SB1 1 I/0 Bi-directional signaling pin 1 for channel 1
37 SB1 2 1/O Bi-directional signaling pin 2 for channel 1

Specific Pins for Channel 2

54 GNDA2

Ground Analog for channel 2, not internally
connected to GNDD or GNDA 1,3,4

55 VN2 I Analog voice (voltage) input for channel 2, has to be
connected to the SLIC by a 39 nF cap.

53 Vour O Analog voice (voltage) output for channel 2, has to
be connected to the SLIC via a cap. ?

47 SI12_0 I Signaling input pin O for channel 2

48 SI2 1 I Signaling input pin 1 for channel 2

42 S02_0 @) Signaling output pin O for channel 2

43 S0O2 1 O Signaling output pin 1 for channel 2

44 SB2_ 0 1/O Bi-directional signaling pin O for channel 2
45 SB2_1 I/O Bi-directional signaling pin 1 for channel 2
46 SB2 2 I/O Bi-directional signaling pin 2 for channel 2

Semiconductor Group 10 09.97
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Pin No. | Symbol |Input (I) Function
Output (O)

Specific Pins for Channel 3 (PSB 2134 only)

59 GNDA3 || Ground Analog for channel 3, not internally
connected to GNDD or GNDA1,2,4

58 VN3 I Analog voice (voltage) input for channel 3, has to be
connected to the SLIC by a 39 nF cap.

60 Vours O Analog voice (voltage) output for channel 3, has to
be connected to the SLIC via a cap. ?

2 SI3 0 I Signaling input pin 0 for channel 3

1 SI3 1 I Signaling input pin 1 for channel 3

7 SO3 0 O Signaling output pin O for channel 3

6 SO3 1 O Signaling output pin 1 for channel 3

5 SB3 0 I/10 Bi-directional signaling pin O for channel 3

4 SB3 1 I/1O Bi-directional signaling pin 1 for channel 3

3 SB3_2 I/10 Bi-directional signaling pin 2 for channel 3

Semiconductor Group
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Pin No.

Symbol

Input (I)
Output (O)

Function

Specific Pins for Channel 4 (PSB 2134 only)

63 GNDA4 |1 Ground Analog for channel 4, not internally
connected to GNDD or GNDA1,2,3
64 Vg I Analog voice (voltage) input for channel 4, has to be
connected to the SLIC by a 39 nF cap.
62 Vouta O Analog voice (voltage) output for channel 4, has to
be connected to the SLIC via a cap. ?
13 Sl4 0 I Signaling input pin 0 for channel 4
14 Sl4 1 I Signaling input pin 1 for channel 4
S04 0 O Signaling output pin O for channel 4
S04 1 O Signaling output pin 1 for channel 4
10 SB4 0 1/O Bi-directional signaling pin O for channel 4
11 SB4 1 I/O0 Bi-directional signaling pin 1 for channel 4
12 SB4 2 I/O Bi-directional signaling pin 2 for channel 4

D A 100 nF cap. should be used for blocking these pins, see also on page 83

2 The value for the capacitor needed, depends on the input impedance of the ‘SLIC’-circuitry. For choosing the
appropriate values see figure on page 72.

Semiconductor Group
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2 Functional Description

2.1 System Integration

The SICOFI2/4-TE is connected to an IOM-2 compatible transceiver such as the PEB
8191 INTC-Q for U-interface or NT-applications or the PSB 2186 ISAC-S TE or PSB
2115 IPAC for S/T-interface applications. The FSC output is connected to the FSC input
on the SICOFI2/4-TE. The DCL output of the transceiver is fed to the DCL input of the
SICOFI2/4-TE which is used as master clock. For transferring PCM data, the bit clock
signal of the transceiver (BCL, 768 kHz) is connected to the SICOFI2/4-TE.

IoM®-2
[ \ So
BCL
sIcoFI®2/4-TE < isac®ste || a
PSB 2132/4 - PSB 2186 i
\ \ \ \ jﬁ
SLIC SLIC <suc SLIC>
N > Ke
Tip/ Tip/ Tip/ Tip/
Ring Ring Ring Ring ITS09785
So V]

E[ INTC-Q jH
[ PEB 8191 1
loM®2  |BCL @

TipRing | SLIC | ®
SICOFI “2/4-TE q ¢
O psg21324 [ % "
Tip/Ring | SLIC |—
ITS09800
1oM®-2

‘ BCL ‘
SICOFI®2/4-TE AUX IPAC

PSB 2132/4 __  PSB2115
4@_. INT
SLIC SLIC| «-- @

‘ ‘ ‘ ‘ ISA PnP IF

A A

\4

e
imimb

Tip/ Tip/
Ring Ring ITS09801

Figure 2
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The microcontroller interface is connected to a microcontroller. Since the data transfer
does not require duplex operation it can be connected both to SPI compatible
microcontrollers (Siemens C5xx series, C161 series) as well as to Intel C51 based ones.

The SICOFI2/4-TE provides an high active interrupt output. The interrupts are caused by
changes on the input lines of each channel. In order to operate it is necessary to keep
DCL running all the time. If DCL is stopped in order to reduce the power consumption of
the system, additional hardware is required. This hardware may be used to generate
directly an interrupt to the microcontroller which may than request IOM-clocking.

Each channel serves seven I/O lines (2xO, 2xI, 3xI1/O) which are used to control the
inputs of the SLIC or to fed the outputs of a SLIC to the microcontroller.

The RGEN output can be used to generate the input signal of a ringing SLIC. Its
frequency is programmable down to 35,7 Hz.

2.2 SICOFI®2/4-TE Principles

The SICOFI2/4-TE is designed for terminal adapters and Intelligent NT (NT21plus)
applications.

It is designed to reduce the number of external components required for the integrated
or discrete SLIC.

The SICOFI-2/4 TE bridges the gap between analog and digital voice signal
transmission in modern telecommunication systems. High performance oversampling
Analog-to-Digital Converters (ADC) and Digital-to-Analog Converters (DAC) provide the
conversion accuracy required. Analog antialiasing prefilters (PREFI) and smoothing
postfilters (POFI) are included. The connection between the ADC and the DAC (with high
sampling rate) and the DSP, is done by specific Hardware Filters, for filtering like
interpolation and decimation. The dedicated Digital Signal Processor (DSP) handles all
the algorithms necessary e.g. for PCM bandpass filtering, sample rate conversion and
PCM companding. The PCM-interface handles digital voice transmission, a serial
uC-interface handles SICOFI2/4-TE feature control and transparent access to the
SICOFI2/4-TE command and indication pins. To program the filters, precalculated sets
of coefficients are downloaded from the system to the on-chip Coefficient-RAM (CRAM).

Semiconductor Group 14 09.97
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Level
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ITS07255

User Programmable Block Functional Block
calculated with QSICOS unctional Bloc

Figure 3
SICOFI®2/4-TE Signal Flow Graph (for any channel)

Transmit Path

The analog input signal has to be DC-free connected by an external capacitor because
there is an internal virtual reference ground potential. After passing a simple antialiasing
prefilter (PREFI) the voice signal is converted to a 1-bit digital data stream in the
Sigma-Delta-converter. The first downsampling steps are done in fast running digital
hardware filters. The following steps are implemented in the micro-code which has to be
executed by the central Digital Signal Processor. This DSP-machine is able to handle
the workload for all four channels. At the end the fully processed signal (flexibly
programmed in many parameters) is transferred to the PCM- interface in a
PCM-compressed signal representation.

Receive Path

The digital input signal is received via the PCM interface. Expansion,
PCM-Law-pass-filtering, gain correction and frequency response correction are the next
steps which are done by the DSP-machine. The upsampling interpolation steps are
again processed by fast hardware structures to reduce the DSP-workload. The

Semiconductor Group 15 09.97
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upsampled 1-bit data stream is then converted to an analog equivalent which is
smoothed by a POST-Filter (POFI). As the signal V7 is also referenced to an internal
virtual ground potential, an external capacitor is required for DC-decoupling.

Loops

There are two loops implemented. The first is to generate the AC-input impedance (IM)
and the second is to perform a proper hybrid balancing (TH). A simple extra path IM2
(from the transmit to the receive path) supports the impedance matching function.

Test Features

There are four analog and five digital test loops implemented in the SICOFI-2/4 TE. For
special tests it is possible to cut off the receive and the transmit path at two different
points. In addition, external test loops including the subscriber line measurement are
possible using the level meatering feature.

Voice Data
Ring
PCM Interface Generaor —» RGEN
Analog OUT <+— D A B |« » 5 » D A Analog OUT
e e
AnalogIN  —» A ol % > % «|A D%Analog IN
DSP
Analog OUT <+— D A B |« » 5 » D A Analog OUT
iT iT
AnalogIN  —» A ol % > < % «|A D%Analog IN
A
4
Command —» Sianal > C intert Sianali —» Command
Indication 'gnaing < HE Intertace < 'gnaiing l«— Indication
A A
Command <«— Signal < > Signali —» Command
Indication —» 'gnaing 'gnaiing l«— Indication
Control Data ITB09768
Figure 4

SICOFI2/4®-TE Block Diagram
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2.3 The IOM-2 PCM-interface

One serial PCM-interface is used for transfer of A- or p-law compressed voice data. The
PCM-interface consists of 4 pins:

BCL: IOM-2 bit clock, 768 kHz

FSC: Frame Synchronization Clock, 8 kHz

DU: Data transmit or receive in data upstream direction
DD: Data receive or transmit in data downstream direction

The Frame Sync FSC pulse identifies the beginning of a receive and transmit frame for
all of the two / four channels. The BCL clock is the signal to synchronize the data transfer
on both lines DU and DD. Bytes in all channels are serialized to 8 bit width and 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.

The data rate of the interface is fixed to 768 kHz. A frame consists of 12 time slots of 8
bits each. In the Time Slot Configuration Registers CR5 and CR6 the user can select an
individual time slot, and one of two data lines, for any of the voice channels. Receive and
transmit time slots can also be programmed individually. An extra delay of up to 7 clocks,
valid for all channels, as well as the sampling slope may be programmed (see XR6).

A typical example is shown below.
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Figure 5
Example for IOM-2 Terminal Mode
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Functional Description

24 The p-Controller Interface

The internal configuration registers, the signaling interface, and the Coefficient-RAM
(CRAM) of the SICOFI-2/4-TE are programmable via a serial p-Controller interface.

The p-Controller interface consists of four lines: CS, DCLK, DIN and DOUT:

CSis used to start a serial access to the SICOFI-2/4-TE registers and Coefficient-RAM.
Following a falling edge of CS, the first eight bits received on DIN specify the command.
Subsequent data bytes (number depends on command) are stored in the selected
configuration registers or the selected part of the Coefficient-RAM.

CS

oo KLU LTI LA LTU L LU LT XN
81100000060 00000000000000 8.0k K

Control e Data Byte 1 e Data Byte 2
High 'Z’

DOUT

ITD09770

Figure 6
Example for a Write Access, with Two Data Bytes Transferred

If the first eight bits received via DIN specify a read-command, the SICOFI-2/4 TE will
start a response via DOUT with its specific address byte (81,). After transmitting this
identification, the specified n data bytes (contents of configuration registers, or contents
of the CRAM) wiill follow on DOUT.
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CS

ous WU

0000000
Control

High'Z
DOUT

[dentification Data Byte 1 ITD09771

Figure 7
Example for a Read Access, with One Data Byte Transferred via DOUT

The data transfer is synchronized by the DCLK input. The contents of DIN is latched at
the rising edge of DCLK, while DOUT changes with the falling edge of DCLK. During
execution of commands that are followed by output data (read commands), the device
will not accept any new command via DIN. The data transfer sequence is completed by
setting CS to high.

To reduce the number of connections to the uP DIN and DOUT may be strapped
together, and form a bi-directional data-‘pin’.

For special applications a byte by byte transfer is needed. This can be done by
prolonging the high time of DCLK for a user defined ‘waiting time’ after transferring any
byte.

CS

oo [ [UIITIUTTUUT UULUTUUE giuituu e
S 0000,0060:0,000000 800000000

Control-Byte o |dentification - Data Byte 1

| et} - ot

—

ITD09772

Figure 8
Example for a Write/Read Access, with a Byte by Byte Transfer, and DIN and DOUT
Strapped Together

The Identification Byte is “81,," for the PSB 2132/34.
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2.5

The Signaling Interface

Functional Description

The SICOFI-2/4 TE signaling interface is made up of 2 input pins (SIx_0, SIx_1), two
output pins (SOx_0, SOx_1) and three bi-directional programmable pins (SBx_0, SBx_1,
SBx_2) per channel.

Figure 9

RWG Input

Tip — ON/OFF Hook
SLIC 2

Ring | MODE{

POL. REV.

RWG Input

Tip — ON/OFF Hook
SLIC1

Ring | MODE{

POL. REV.

L

14
RGEN
SI2.0
502 1
S02.0
SB2.0
SICOFI®2/4-TE
PSB 2132
PSB 2134
SIL.0
so1 1
S01.0
SB1 0

ITS09784

The purpose of these pins is to control the SLIC functions without additional ports on the

host or microcontroller.
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Sl4 1
Sl 0
CH4 CH4
S04 1 <
S04 0 <
Si3 1 XRO (RD) XRO (WR)
SI3.0 -
CH3 > S|4_l CH3 504_1
»{SI4. 0 S03.1— 4—\— S04 0
»SI3.1 S03.0 — ﬂ S03.1
»{SI3. 0 S03.0
»SI2_1 S02_1
»S12.0 S02.0
Si2_1 »SI11 S01_1
SI2_0 »|SI1 0 S01.0
CH2 CH2
S02.1
S02_0
SI1_1
SI1.0
CH1 CH1
SOl 1 <
SO]‘—O < ITS09781
Figure 10

The status bits of all SIx_0 and SIx_1 inputs are stored in the XRO register (RD). Similar
the control bits of SOx_0 and SOx_1 are stored in the XRO register (WR).

The bidirection status bits are arranged such that all SBx_1 and SBx_0 bits are
controlled / read via the XR1 register. The correspondig direction register is the XR2
register. The third bidirectional status bit of each channel is accessed via the four most
significant bits of the XR3 register while the least significant four bits specify the
corresponding direction.
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SB4 1— CH4 |«
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s83 2| J XR2 (WR)‘ XR1(RD) XR1(WR)
83 1| cH3 |« »{PsB4_1[* | sB4 1 SB4 1
830 | e »(PSB4 0[]sSB4 0 |SB4.0 XR3(WR) ~ XR3(RD) ~ XR3 (WR)
- »{PSB3_1[*,]SB3 1 SB3 1 —»{PSB4_2[*,|SB4 2 SB4 2
»{PSB3_0[*,|SB3_0 SB3.0 »{PSB3 2|+, |SB3_2 SB3 .2
»{PSB2_1[* | SB2_1 SB2. 1 »{PSB2_2[*,|SB2_2 SB2. 2
»{PSB2_0[*,|SB2_0 SB2_0 —»{PSB1_2[*,|SB1 2 SB1 2
»{PSB1_1{* | SB1 1 SB1_1 Direction Input Output
Bz e »lpsB1_o[*[sB1 0| —{sB10
SB2_1— CH2 |« —
- Direction Input Output
SB2.0 — <
SB1 2 — <
SB1 1— CH1 |«
SB1 0 — <
ITS09782
Figure 11

Depending on the application, the lines can be group individually to support the best
software interface. E.g. if a DTMF receiver is connected to the SICOFI2/4-TE, the pins
SB2_1,SB2_0,SB1_1,SB1_0 may be used for the data bus. This simplifies the software
since the value can be read directly from the register.
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Figure 12

Additional two interrupt pins (INT12, INT34) are provided. If one of the input pins for
channel 1 or 2, or one of the bi-directional pins for channel 1 and 2 (if programmed as
inputs) changes, and being stable for the debounce time specified in Register XR4,
INT12 will go from ‘0’ to ‘1’. This interrupt is cleared if the appropriate registers (XRO,
XR1 and XR3) are read via the serial pC-interface. Pin INT34 provides the same
functionality for channel 3 and 4.

2.6 Ring Generator and Special Purpose Pin
For special purposes two additional output signals are provided by the SICOFI-2/4 TE.

RGEN (see also register XR4) will provide a programmable ring generator output of 2 to
28 ms. The output of RGEN diveded by four can be used to drive the ring input of a ringin
SLIC. RGEN delivers a square-wave signal (duty cycle 1:1).

CHCLK will provide 3 different frequencies (256 kHz, 512 kHz or 16384 kHz). Both
signals are only available if a valid signal is applied to the DCL-pin.
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Programming the SICOFI®-2/4-TE

3 Programming the SICOFI®-2/4-TE

With the appropriate commands, the SICOFI2/4-TE can be programmed and verified
very flexibly via the p-Controller interface.

With the first byte received via DIN, one of 3 different types of commands (SOP, XOP
and COP) is selected. Each of those can be used as a write or read command. Due to
the extended SICOFI2/4-TE feature control facilities, SOP, COP and XOP commands
contain additional information (e.g. number of subsequent bytes) for programming
(write) and verifying (read) the SICOFI2/4-TE status.

A write command is followed by up to 8 bytes of data. The SICOFI2/4-TE responds to a
read command with its specific identification and the requested information, that is up to
8 bytes of data.

3.1 Types of Command and Data Bytes

The 8-bit bytes have to be interpreted as either commands or status information stored
in Configuration Registers or the Coefficient-RAM. There are three different types of
SICOFI -2/4-TE commands which are selected by bit 3 and 4 as shown below.

SOP STATUS OPERATION: SICOFI2/4-TE status setting/monitoring
Bit 7 0
AD2 AD1 1 0
XOP EXTENDED OPERATION: C/1Y channel configuration/evaluation
Bit 7 0
0 1 1
COP COEFFICIENT OPERATION: filter coefficient setting/monitoring
Bit 7 0
AD2 AD1 0

Note: ¥ Command/Indication (signaling) channel.
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