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Preface

The FALC56 framer and line interface component is designed to fulfill all required
interfacing between an analog E1/T1/J1 line and the digital PCM system highway/H.100
bus.

The digital functions as well as the analog characteristics are configured via a flexible
microprocessor interface.
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Organization of this Document

This Data Sheet is organized as follows:

Chapter 1, Introduction
Gives a general description of the product and its family, lists the key features, and
presents some typical applications.

Chapter 2, Pin Descriptions
Lists pin locations with associated signals, categorizes signals according to function,
and describes signals.

Chapter 3 to Chapter 5, Functional Description E1/T1/J1
These chapters describe the functional blocks and principle operation modes,
organized into separate sections for E1 and T1/J1 operation

Chapter 6 and Chapter 7, Operational Description E1/T1/J1
Shows the operation modes and how they are to be initialized (separately for E1 and
T1/J1).

Chapter 8, Signaling Controller Operating Modes
Describes signaling controller functions for both E1 and T1/J1 operation.

Chapter 9 and Chapter 10, E1 Registers and T1/J1 Registers
Gives a detailed description of all implemented registers and how to use them in
different applications/configurations.

Chapter 11, Electrical Characteristics
Specifies maximum ratings, DC and AC characteristics.

Chapter 12, Package Outlines
Shows the mechanical values of the device packages.

Chapter 13, Appendix
Gives an example for overvoltage protection and information about application notes
and other support.

Chapter 14, Glossary

Index
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Related Documentation

A detailed description of changes from version 1.1 to 1.2 is given in the "PEB 2256
Version 1.2 Delta Sheet".

This document refers to the following international standards
(in alphabetical/numerical order):

ANSI/EIA-656 ITU-T G.705
ANSI T1.102 ITU-T G.706
ANSI T1.403 ITU-T G.732
AT&T PUB 43802 ITU-T G.735
AT&T PUB 54016 ITU-T G.736
AT&T PUB 62411 ITU-T G.737
ESD Ass. Standard EOS/ESD-5.1-1993 ITU-T G.738
ETSI ETS 300 011 ITU-T G.739
ETIS ETS 300 166 ITU-T G.823
ETSI ETS 300 233 ITU-T G.824
ETSI ETS 300 324 ITU-T G.962
ETSI ETS 300 347 ITU-T G.963
ETSI TBR12 ITU-T G.964
ETSI TBR13 ITU-T 1.431
FCC Part68 ITU-Q.703
GR-253-CORE JT-G703
GR-499-CORE JT-G704
GR-1089-CORE JT-G706
H.100 JT-1431
H-MVIP MIL-Std. 883D
IEEE 1149.1 TR-TSY-000009
ITU-T G.703 UL 1459
ITU-T G.704

Your Comments

We welcome your comments on this document. We are continuously trying improving
our documentation. Please send your remarks and suggestions by e-mail to

com.docu_comments @infineon.com

Please provide in the subject of your e-mail:
device name (FALC56), device number (PEB 2256 HT), device version (Version 1.2),

and in the body of your e-mail:
document type (Data Sheet), issue date (2002-08-27) and document revision number
(DS 3).
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1 Introduction

The FALC56 framer and line interface component is designed to fulfill all required
interfacing between analog E1/T1/J1 lines and the digital PCM system highway,
H.100/H.110 or H-MVIP bus for world market telecommunication systems.

Due to its multitude of implemented functions, it fits to a wide range of networking
applications and fulfills the according international standards. An integrated signaling
controller including Signaling System #7 (SS7) support reduces software overhead.

Crystal-less jitter attenuation with only one master clock source reduces the amount of
required external components.

Equipped with a flexible microprocessor interface, it connects to any control processor
environment. A standard boundary scan interface is provided to support board level
testing. Flat pack or BGA device packaging, minimum number of external components
and low power consumption lead to reduced overall system costs.

Other members of the FALC® family are the FALC®54 for short-haul applications, the
FALC®-LH for long-haul and short-haul applications as well as the QuadFALC
supporting four channels on a single chip.
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E1/T1/J1 Framer and Line Interface Component for PEB 2256 HT
Long- and Short-Haul Applications
FALC56

Version 1.2

1.1 Features

Line Interface

High-density, generic interface for all

E1/T1/J1 applications

Analog receive and transmit circuits for long-haul and
short-haul applications

E1 or T1/J1 mode selectable P-MQFP-80-1
Data and clock recovery using an integrated

digital phase-locked loop

Maximum line attenuation up to -43 dB at 1024 kHz
(E1)

and up to -36 dB at 772 kHz (T1/J1) <;:::::;;%;;>
Programmable transmit pulse shapes for E1 and M

T1/J1 pulse masks

Programmable line build-out for CSU signals
according to ANSI T1. 403 and FCC68: 0dB, -7.5dB, P-LBGA-81-1
-15dB, -22.5 dB (T1/J1)

Low transmitter output impedances for high transmit
return loss

Tristate function of the analog transmit line outputs
Transmit line monitor protecting the device from damage

Receive line monitor mode

Jitter specifications of ITU-T 1.431, G.703, G.736 (E1), G.823 (E1) and AT&T
TR62411 (T1/J1) are met

Crystal-less wander and jitter attenuation/compensation

Common master clock reference for E1 and T1/J1

(any frequency within 1.02 and 20 MHz)

Power-down function

Type Package

PEB 2256 HT P-MQFP-80-1

PEB 2256 E P-LBGA-81-1

Data Sheet 19 2002-08-27

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6236327/PEB2256E.html

e

Infineon FALC56 V1.2
1echno|ogies/ PEB 2256

Introduction

Support of automatic protection switching

Dual-rail or single-rail digital inputs and outputs

Unipolar NRZ or CMI for interfacing fiber-optical transmission routes
Selectable line codes (E1: HDB3, AMI/T1: B8ZS, AMI with ZCS)
Loss-of-signal indication with programmable thresholds according to ITU-T G.775,
ETS300233 (E1) and ANSI T1.403 (T1/J1)

Optional data stream muting upon LOS detection

Programmable receive slicer threshold

Clock generator for jitter-free system/transmit clocks per channel

Local loop and remote loop for diagnostic purposes

Low power device, single power supply: 3.3 V with 5 V tolerant digital inputs

Frame Aligner

Frame alignment/synthesis for 2048 kbit/s according to ITU-T G.704 (E1) and for
1544 kbit/s according to ITU-T G.704 and JT G.704 (T1/J1)

Programmable frame formats:

E1: Doubleframe, CRC multiframe (E1)

T1: 4-frame multiframe (F4,FT), 12-frame multiframe (F12, D3/4), extended
superframe (F24, ESF), remote switch mode (F72, SLC96)

Selectable conditions for recover/loss of frame alignment

CRC4 to non-CRC4 interworking according to ITU-T G. 706 Annex B (E1)

Error checking via CRC4 procedures according to ITU-T G. 706 (E1)

Error checking via CRC6 procedures according to ITU-T G. 706 and JT G.706 (T1/J1)
Performs synchronization in ESF format according to NTT requirements (J1)

Alarm and performance monitoring per second

16 bit counter for CRC-errors, framing errors, code violations, error monitoring via
E-bit and SA6-bit (E1), errored blocks, PRBS bit errors

Insertion and extraction of alarm indication signals (AlS, remote/yellow alarm,...)
Remote alarm generation/checking according to ITU JT-G.704 in ESF-format (J1)
IDLE code insertion for selectable channels

Single-bit defect insertion

Flexible system clock frequency for receiver and transmitter

Supports programmable system data rates with independent receive/transmit shifts:
E1:2.048, 4.096, 8.192 and 16.384 Mbit/s (according to H.100/H.110 bus)

T1/J1: 2.048, 4.096, 8.192, 16.384 Mbit/s and 1.544, 3.088, 6.176, 12.352 Mbit/s
Elastic store for receive and transmit route clock wander and jitter compensation;
controlled slip capability and slip indication

Programmable elastic buffer size: 2 frames/1 frame/short buffer/bypass

Provides different time slot mapping modes

Supports fractional E1 or T1/J1 access

Flexible transparent modes

Programmable in-band loop code detection and generation (TR62411)
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* Channel loop back, line loop back or payload loop back capabilities (TR54016)
* Pseudo-random binary sequence generator and monitor
(framed or unframed)
e Clear channel capabilities (T1/J1)
* Loop-timed mode

Signaling Controller

* Three HDLC controllers
Bit stuffing, CRC check and generation, flag generation, flag and address recognition,
handling of bit oriented functions

* Supports signaling system #7
delimitation, alignment and error detection according to ITU-Q.703
processing of fill in signaling units, processing of errored signaling units

* CAS/CAS-BR controller with last look capability, enhanced CAS-register access and
freeze signaling indication

e DL-channel protocol for ESF format according to ANSI T1.403 specification or
according to AT&T TR54016 (T1/J1)

* DL-bit access for F72 (SLC96) format (T1/J1)

* Generates periodical performance report according to ANSI T1. 403

* Provides access to serial signaling data streams

* Multiframe synchronization and synthesis according to ITU-T G.732

* Alarm insertion and detection (AlS and LOS in time slot 16)

* Transparent mode

* FIFO buffers (64 bytes deep) for efficient transfer of data packets

* Time slot assignment
Any combination of time slots selectable for data transfer independent of signaling
mode (useful for fractional T1/J1 applications)

* Time-slot 0 S_8...4-bit handling via FIFOs (E1)

* HDLC access to any S,-bit combination (E1)

Microprocessor Interface

* 8/16-bit microprocessor bus interface (Intel or Motorola type)
* All registers directly accessible (byte or word access)

¢ Multiplexed and non-multiplexed address bus operations

* Hard/software reset options

* Extended interrupt capabilities

* One-second timer (internal or external timing reference)
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General

Boundary scan standard IEEE 1149.1

P-LBGA-81-1 package; body size 10 mm x 10 mm; ball pitch 1.0 mm or
P-MQFP-80-1 package; body size 14 mm x 14 mm; lead pitch 0.5 mm
Temperature range from -40 to +85 °C

3.3 V power supply, digital inputs 5V tolerant

Typical power consumption 250 mW

Applications

Wireless basestations

E1/T1/J1 ATM gateways, multiplexer

E1/T1/J1 Channel & Data Service Units (CSU, DSU)
E1/T1/J1 Internet access equipment

LAN/WAN router

ISDN PRI, PABX

Digital Access Crossconnect Systems (DACS)
SONET/SDH add/drop multiplexer
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1.2 Logic Symbol
System Clocks
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Figure 1 Logic Symbol
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1.3 Typical Applications

The figures show a multiple link application for Frame Relay applications using the
FALC®56 together with the 128-channel HDLC controller M128X and the Memory
Timeswitch MTLS as well as an 8-channel interface to the ATM layer.

_ WL FALC®s6
E1/T1/J1 “gr | PeB22ss [ >
P+
"B raLcMse R
BTN —g | PEB 2256 3 > B
4 4 MTSL
PEB 2047
Memory Time Switch
"B | FALCPse | -
E1/T1/J1 —ar | PeB 226 <«
4 Clocks
" AL | FaLcPse -
EUTINT —g | PEB 2256 Clock ")
Clock
T y v .Y y
MCLK
¢ MUNICH128X
PEB 20324
@PCI/Generic Svstem B
ystem Bus
< X X D
y y
CPU MEM
ITS10714
Figure 2 Multiple E1/T1/J1 Link over Frame Relay
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Port 1
. RAM
— B ] FaLc¥s6 |
E1/T1/J1 —y 1| PEB 2256
8xPCM | UTOPIA
: : IWE8® I AIM [>
Port 8 . . »| PXB4220 |« Layer |¢—
— B FALC®56 | .
E1/T1/J1 —ar | PeB 2256 AAL1 or ATM-Mode
ITS10715
Figure 3 8-Channel E1/T1/J1-Interface to the ATM Layer
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2 Pin Descriptions
2.1 Pin Diagram P-MQFP-80-1
(top view)
LLI
—
. 2 g
® Ok = ¥ g 4 - nw o
> B BEQEBER Iz e e 2y 2 8.8
OO0 0NN O00O00n0nn 00000 MmMo
XPB 6160 56 52 48 44 4140 :‘ DO
XPC ] D1
XPD ] D2
SCLKX [| & ] D3
SCLKR | ] D4
RDO ] Ve
RPA 1 Voo
RPB 68 1 D5
RPC 2[] D6
RPD FALC®56 - D7
Voo PEB 2256 [ Ds
Vgg [ 72 ] D9
MCLK 2] D10
N.C. ] D11
RCLK ] D12
CLK1 76 ] Vgo
CLK2 21 Vpy
SEC/FSC ] D13
SYNC o ] D14
N.C. 80 21 ] D15
1 4 8 12 16 20
D000 0000000000000 o0ogdgd
x _ x =z X 5 2 93 = |(/) |cl) O L X 0 g o
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Figure 4 Pin Configuration P-MQFP-80-1
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2.2 Pin Diagram P-LBGA-81-1

9 8 7 6 5 4 3 2 1

A | xpB | xrc |scLkr| rRPB | vDD | NC | RoLK | syne | vssr
B | vss | xea | xpD | RDO | RPC | cLK1 S;';%’ NC |§r|3|2r\/1
C %’ vDD | INT [scikx| vss [McLk | cLk2 sg:li xXDLé{\J
D | cs | xoi V&’:VF\{/ RPA | RPD XXD"(;{D VDDR | VDDX | vsSX
E | ae| as |RoDs| A7 | Nnc [ vss |pBwW [ vDD | ™
F A5 | A3 | A1 | a4 | ps | D11 | RES | TMs | TRS
G | A2 | a0 | o3 | b5 | pe | voo | Tck | ToO | TDI
H [vss| oo | p2 | b4 | po | p12 | D13 | NC | NC
J |voo| b1 |[vss|vob| b7 | p1o | vss | p14 | D15
FO119 2

Figure 5 Pin Configuration P-LBGA-81-1 (bottom view)

Data Sheet

Downloaded from Elcodis.com electronic components distributor

27

2002-08-27


http://elcodis.com/parts/6236327/PEB2256E.html

e

Infineon
ecnno Ogy

FALC56 V1.2
PEB 2256

Pin Descriptions

® 1 2 3 4 5 6 7 8 9
A |vssr|sync|Rclk| Nc | vbD | RPB |ScLKR| xPc | xPB
B S'E-)IZ,G NC ngg/ cik1 | rec | RDO | xPD | xPA | vss
C XXDLOZ{\I FF:B:F/, cLk2 [ mcLk | vss [scLkx| INT | vDD %
D |vssx|vppx |vbbr xXDLc1>/P RPD | RPA V%’:VR\’/ xpl | ¢cs
E M | vob | pBw | vss | Nc | A7 |RDIDS| A6 | ALE
F | TRs | ™s | RES| D11 | D8 | a4 | a1 | A3 | a5
G | ™ | mo|Ttck |vop | pbe | b5 | D3 | A0 | A2
H | ne | Ne | D13 | D12 | Do | Da | D2 | Do | vss
J | b5 | p14a|vss|pbo| o7 [vop|vss| b1 | vop

FO119 3

Figure 6 Pin Configuration P-LBGA-81-1 (top view)
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2.3 Pin Definitions and Functions
Table 1 Pin Definitions - Microprocessor Interface
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
50 E6 A7 | + PU Address Bus
49 E8 A6 These inputs interface with eight bits of the
48 F9 A5 system’s address bus to select one of the
47 F6 A4 internal registers for read or write.
46 F8 A3
45 G9 A2
44 F7 A1
43 G8 A0
21 J1 D15 I/0 + PU Data Bus
22 J2 D14 Bidirectional tristate data lines which interface
23 H3 D13 with the system’s data bus. Their configuration
26 H4 D12 is controlled by the level of pin DBW:
27 F4 D11 8-bit mode (DBW = 0): D(7:0) are active.
28 J4 D10 D(15:8) are internally pulled high.
29 H5 D9 16-bit mode (DBW = 1): D(15:0) are active.
30 F5 D8 In case of byte transfers, the active half of the
31 J5 D7 bus is determined by A0 and BHE/BLE and the
32 G5 D6 selected bus interface mode (via pin IM). The
33 G6 D5 unused half is internally pulled high.
36 H6 D4
37 G7 D3
38 H7 D2
39 J8 D1
40 H8 DO
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Table 1 Pin Definitions - Microprocessor Interface (cont’d)
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
51 E9 ALE | + PU Address Latch Enable

A high on this line indicates an address on an
external multiplexed address/data bus. The
address information provided on lines A(7:0) is
internally latched with the falling edge of ALE.
This function allows the FALC®56 to be
connected to a multiplexed address/data bus
without the need for external latches. In this
case, pins A(7:0) must be connected to the
data bus pins externally. In case of
demultiplexed mode this pin can be connected
directly to V5 or can be left open.

52 E7 RD/DS |l +PU Read Enable (Intel bus mode)

This signal indicates a read operation. When
the FALC®56 is selected via CS, the RD signal
enables the bus drivers to output data from an
internal register addressed by A(7:0) to the
Data Bus.

Data Strobe (Motorola bus mode)

This pin serves as input to control read/write
operations.

53 D7 WR/RW ||+ PU WRite Enable (Intel bus mode)

This signal indicates a write operation. When
CS is active the FALC®56 loads an internal
register with data provided on the data bus.
Read/Write Enable (Motorola bus mode)
This signal distinguishes between read and
write operation.

12 ES3 DBW | + PU Data Bus Width (Bus interface mode)

A low signal on this input selects the 8-bit bus
interface mode. A high signal on this input
selects the 16-bit bus interface mode. In this
case word transfer to/from the internal
registers is enabled. Byte transfers are
implemented by using A0 and BHE/BLE.

Data Sheet 30 2002-08-27

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6236327/PEB2256E.html

Table 1

e

Infineon
ecnno Ogy

FALC56 V1.2
PEB 2256

Pin Descriptions

Pin Definitions - Microprocessor Interface (cont’d)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

11

E1

|+ PU

Interface Mode

The level at this pin defines the bus interface
mode:

A low signal on this input selects the Intel
interface mode. A high signal on this input
selects the Motorola interface mode.

54

D9

| + PU

Chip Select

A low signal selects the FALC®56 for read and
write operations. This allows to connect
multiple devices to a single data/address bus.

55

C9

| + PU

Bus High Enable (Intel bus mode)

If 16-bit bus interface mode is enabled, this
signal indicates a data transfer on the upper
byte of the data bus D(15:8). In 8-bit bus
interface mode this signal has no function and
should be tied to V or left open.

Bus Low Enable (Motorola bus mode)

If 16-bit bus interface mode is enabled, this
signal indicates a data transfer on the lower
byte of the data bus D(7:0). In 8-bit bus
interface mode this signal has no function and
should be tied to V or left open.

57

Cc7

INT

O/oD

INTerrupt Request

INT serves as general interrupt request for all
interrupt sources. These interrupt sources can
be masked via registers IMR(5:0). Interrupt
status is reported via registers GIS (Global
Interrupt Status) and ISR(5:0).

Output characteristics (push-pull active low/
high, open drain) are determined by
programming register |IPC.

(oD = open drain output)

Data Sheet
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Pin Definitions - Line Interface

Pin
No.

Ball
No.

Symbol

Input (1)
Output (O)
Supply (S)

Function

Line Interface Receive

Cc2

RL1

| (analog)

Line Receiver 1
Analog input from the external transformer.
Selected if LIM1.DRS is cleared.

RDIP

Receive Data Input Positive

Digital input for received dual-rail PCM(+) route
signal which is latched with the internally
recovered receive route clock. An internal
DPLL extracts the receive route clock from the
incoming data pulses. The duty cycle of the
received signal has to be close to 50%.

The dual-rail mode is selected if LIM1.DRS
and FMRO0.RC1 are set. Input polarity is
selected by bit RC0.RDIS (after reset: active
low), line coding is selected by FMR0.RC(1:0).

ROID

Receive Optical Interface Data

Unipolar data received from a fiber-optical
interface with 2048 kbit/s (E1) or 1544 kbit/s
(T1/d1). Latching of data is done with the falling
edge of RCLKI. Input polarity is selected by bit
RCO.RDIS.

The single-rail mode is selected if LIM1.DRS is
set and FMRO0.RC1 is cleared.

If CMI coding is selected

(FMRO.RC(1:0) = 01), an internal DPLL
recovers clock an data; no clock signal on
RCLKI is required.

Data Sheet
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Pin Descriptions

Table 2 Pin Definitions - Line Interface (cont'd)

Pin Ball |Symbol |Input (l) Function
No. No. Output (O)

Supply (S)
2 B1 RL2 | (analog) |Line Receiver 2

Analog input from the external transformer.
Selected if LIM1.DRS is cleared.

Receive Data Input Negative

Input for received dual-rail PCM(-) route signal
which is latched with the internally recovered
receive route clock. An internal DPLL extracts
the receive route clock from the incoming data
pulses. The duty cycle of the received signal
has to be close to 50%.

The dual-rail mode is selected if LIM1.DRS
and FMRO0.RC1 are set. Input polarity is
selected by bit RC0.RDIS (after reset: active
low), line coding is selected by FMR0.RC(1:0).

Receive Clock Input

Receive clock input for the optical interface if
LIM1.DRS is set and FMR0.RC(1:0) = 00.
Clock frequency: 2.048 MHz (E1) or

1.544 MHz (T1/J1).

RDIN

RCLKI

RCLKI is ignored if CMI coding is selected.

Data Sheet 33 2002-08-27
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Pin Descriptions
Table 2 Pin Definitions - Line Interface (cont’'d)
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
Line Interface Transmit
7 D4 XL1 O (analog) | Transmit Line 1

Analog output to the external transformer.
Selected if LIM1.DRS is cleared. After reset
this pin is in high-impedance state until bit
FMRO0.XC1 is set and XPM2.XLT is cleared.

XDOP @) Transmit Data Output Positive

This digital output for transmitted dual-rail
PCM(+) route signals can provide

- half bauded signals with 50% duty cycle
(LIMO.XFB = 0) or

- full bauded signals with 100% duty cycle
(LIMO.XFB = 1)

The data is clocked with positive transitions of
XCLK in both cases. Output polarity is selected
by bit LIMO.XDOS (after reset: active low). The
dual-rail mode is selected if LIM1.DRS and
FMRO0.XC1 are set. After reset this pin is in
high-impedance state until register LIM1.DRS
is set and XPM2.XLT is cleared.

XOID 0] Transmit Optical Interface Data

Unipolar data sent to a fiber-optical interface
with 2048 kbit/s (E1) or 1544 kbit/s (T1/J1)
which is clocked on the positive transitions of
XCLK. Clocking of data in NRZ code is done
with 100% duty cycle. Data in CMI code is
shifted out with 50% or 100% duty cycle on
both transitions of XCLK according to the CMI
coding. Output polarity is selected by bit
LIMO.XDOS (after reset: data is sent active
high).

The single-rail mode is selected if LIM1.DRS is
set and FMRO0.XC1 is cleared. After reset this
pin is in high-impedance state until register
LIM1.DRS is set and XPM2.XLT is cleared.

Data Sheet 34 2002-08-27
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Pin Definitions - Line Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

C1

XL2

O (analog)

Transmit Line 2

Analog output for the external transformer.
Selected if LIM1.DRS is cleared. After reset
this pin is in high-impedance state until bit
FMRO0.XC1 is set and XPM2.XLT is cleared.

XDON

Transmit Data Output Negative

This digital output for transmitted dual-rail
PCM(-) route signals can provide

- half bauded signals with 50% duty cycle
(LIMO.XFB = 0) or

- full bauded signals with 100% duty cycle
(LIMO.XFB = 1)

The data is clocked on positive transitions of
XCLK in both cases. Output polarity is selected
by bit LIMO.XDOS (after reset: active low).
The dual-rail mode is selected if LIM1.DRS
and FMRO0.XC1 are set. After reset this pinis in
high-impedance state until register LIM1.DRS
is set and XPM2.XLT cleared.

XFM

Transmit Frame Marker

This digital output marks the first bit of every
frame transmitted on port XDOP. This function
is only available in the optical interface mode
(LIM1.DRS = 1 and FMR0.XC1 = 0). Data is
clocked on positive transitions of XCLK. After
reset this pin is in high-impedance state until
register LIM1.DRS is set and XPM2.XLT
cleared.

In remote loop configuration the XFM marker is
not valid.

Data Sheet
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Pin Definitions - Clock Generation

Pin
No.

Pin

No.

Symbol

Input (1)
Output (O)
Supply (S)

Function

73

C4

MCLK

Master Clock

A reference clock of better than + 32 ppm
accuracy in the range of 1.02 to 20 MHz must
be provided on this pin. The FALC®56
internally derives all necessary clocks from this
master

(see registers GCM(6:1)).

79

A2

SYNC

|+ PU

Clock Synchronization of DCO-R

If a clock is detected on pin SYNC the
DCO-R circuitry of the FALC®56 synchronizes
to this 1.544/2.048 MHz clock (see LIMO.MAS,
CMR1.DCS and CMR2.DCF). Additionally, in
master mode the FALC®56 is able to
synchronize to an 8-kHz reference clock
(IPC.SSYF = 1). If not connected, an internal
pullup transistor ensures high input level.

76

B4

CLK1

O+ PU

System Clock of DCO-R

Output of the de-jittered system clock
generated by the DCO-R circuit. Frequency
selection is done by setting control bits in PC5/
6.

E1: 16.384 MHz, 8.192 MHz, 4.096 MHz,
2.048 MHz or 8 kHz

T1/J1: 16.384 MHz, 12.352 MHz, 8.192 MHz,
6.176 MHz, 4.096 MHz, 3.088 MHz, 2.048
MHz, 1.544 MHz or 8 kHz

After reset this output is inactive and internally
pulled high.

Note: If DCO-R is not active, no clock is output
on pin CLK1 (SIC1.RBS(1:0) =11 and
CMR1.RS1=0).

Data Sheet
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Pin Definitions - Clock Generation (cont’d)

Pin
No.

Pin

No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

77

C3

CLK2

O+PU

System Clock of DCO-X

Output of the de-jittered system clock
generated by the DCO-X circuit. Frequency
selection is done by setting control bits in PC5/
6.

E1: 16.384 MHz, 8.192 MHz, 4.096 MHz or
2.048 MHz

T1/J1: 12.352 MHz, 6.176 MHz, 3.088 MHz or
1.544 MHz

After reset this output is inactive and internally
pulled high.

Note: If DCO-X is not used, no clock is output
on pin CLK2 (SIC1.XBS(1:0) = 00 and
CMR1.DXJA = 1; buffer bypass and no
jitter attenuation)

78

B3

SEC

| + PU

One-Second Timer Input

A pulse with logical high level for at least two
2.048-MHz cycles triggers the internal one-
second timer. After reset this pin is configured
to be an input. If not connected, an internal
pullup transistor ensures high input level (see
register GPC1).

One-Second Timer Output
Activated high every second for two 2.048-
MHz clock cycles.

FSC

Optionally an 8-kHz frame synchronization
pulse is output via this pin. The
synchronization pulse is active high or low for
one 2.048/1.544-MHz cycle (pulse width = 488
ns for E1and 648 ns or T1/J1).

Data Sheet
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Pin Definitions - Clock Generation (cont’d)

Pin
No.

Pin

No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

75

A3

RCLK

O+PU

Receive Clock

After reset this port is configured to be
internally pulled up weakly. Setting of bit
PC5.CRP switches this port to be an active
output.

CMR1.RS(1:0) = 00:

Receive clock extracted from the incoming
data pulses. The clock frequency is 2.048 MHz
(E1) or 1.544 MHz (T1/J1). In case of Loss-Of-
Signal (LOS) the RCLK is derived from the
clock that is provided on MCLK.

CMR1.RS(1:0) = 01:

Receive clock extracted from the incoming
data pulses. The clock frequency is 2.048 MHz
(E1) or 1.544 MHz (T1/J1). RCLK remains high
in case of LOS (indicated by FRS0.LOS = 1).

CMR1.RS(1:0) = 10:

Dejittered clock generated by the internal
DCO-R circuit. The clock frequency is

2.048 MHz (E1 or T1/J1 and SIC2.SSC2 = 0)
or 1.544 MHz (T1/J1 and SIC2.SSC2 = 1).

CMR1.RS(1:0) = 11:

Dejittered clock generated by the internal
DCO-R circuit. The clock frequency is

8.192 MHz (E1 or T1/J1 and SIC2.SSC2 = 0)
or6.176 MHz (T1/J1 and SIC2.SSC2 = 1).

Data Sheet
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Pin Descriptions

Pin Definitions - System Interface

Pin
No.

Ball
No.

Symbol

Input (1)
Output (O)
Supply (S)

Function

System |

nterface Receive

66

B6

RDO

@)

Receive Data Out

Received data that is sent to the system
highway. Clocking of data is done with the
rising or falling edge (SIC3.RESR) of SCLKR
or RCLK, if the receive elastic store is
bypassed. The delay between the beginning of
time slot 0 and the initial edge of SCLKR (after
SYPR goes active) is determined by the values
of registers RC1 and RCO.

If received data is shifted out with higher (more
than 2.048/1.544 Mbit/s) data rates, the active
channel phase is defined by bits
SIC2.SICS(2:0). During inactive channel
phases RDO is cleared (driven to low level, not
tristate).

65

A7

SCLKR

1/0 + PU

System Clock Receive

Working clock for the receive system interface
with a frequency of 16.384/8.192/4.096/2.048
MHz in E1 mode and 16.384/8.192/4.096/
2.048 MHz (SIC2.SSC2 = 0) or 12.352/6.176/
3.088/1.544 MHz (SIC2.SSC2 = 1) in T1/J1
mode. If the receive elastic store is bypassed,
the clock supplied on this pin is ignored,
because RCLK is used to clock the receive
system interface.

If SCLKR is configured to be an output, the
internal working clock of the receive system
interface sourced by DCO-R or RCLK is
output.

Data Sheet
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Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

67
68
69
70

D6
A6
B5
D5

RPA
RPB
RPC
RPD

/0 + PU

Receive Multifunction Port A to D
Depending on programming of bits
PC(1:4).RPC(2:0) these multifunction ports
carry information to the system interface or
from the system to the FALC®56. After reset
these ports are configured to be inputs. With
the selection of the appropriate pin function,
the corresponding input/output configuration is
achieved automatically. Depending on bit
SIC3.RESR latching/transmission of data is
done with the rising or falling edge of SCLKR.
If not connected, an internal pullup transistor
ensures a high input level.

The input function must not be selected twice
or more.

Selectable pin functions are described below.

| + PU

Synchronous Pulse Receive (SYPR)
PC(4:1).RPC(2:0) = 000

Together with the values of registers RC(1:0)
this signal defines the beginning of time slot 0
on system highway port RDO .

Only one multifunction port may be selected as
SYPR input. After reset, SYPR of port A is
used, the other lines are ignored.

SYPR cannot be used in combination with
RFM.

The pulse cycle is an integer multiple of
125 us.

Data Sheet
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Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

67
68
69
70

D6
A6
B5
D5

RPA
RPB
RPC
RPD

@)

Receive Frame Marker (RFM)
PC(4:1).RPC(2:0) = 001

CMR2.IRSP = 0: The receive frame marker
can be active high for a 2.048-MHz (E1) or
1.544-MHz (T1/J1) period during any bit
position of the current frame. It is clocked off
with the rising or falling edge of SCLKR or
RCLK, depending on SIC3.RESR. Offset
programming is done by using registers
RC(1:0).

CMR2.IRSP = 1: Frame synchronization pulse
generated by the DCO-R circuitry internally.
Together with registers RC(1:0) the frame
begin on the receive system interface is
defined. This frame synchronization pulse is
active low for a 2.048-MHz (E1) or 1.544-MHz
(T1/J1) period.

Receive Multiframe Begin (RMFB)
PC(1:4).RPC(2:0) = 010

In E1 mode RMFB marks the beginning of
every received multiframe (RDQO). Optionally
the time slot 16 CAS multiframe begin can be
marked (SIC3.CASMF). Active high for one
2.048-MHz period.

In T1/J1 mode the function depends on bit
XCO0.MFBS:

MFBS = 1: RMFB marks the beginning of
every received multiframe (RDO).

MFBS = 0: RMFB marks the beginning of
every received superframe. Additional pulses
are provided every 12 frames when using ESF/
F24 or F72 format.

Data Sheet
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Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

67
68
69
70

D6
A6
B5
D5

RPA
RPB
RPC
RPD

@)

Receive Signaling Marker (RSIGM)
PC(1:4).RPC(2:0) = 011

E1: Marks the time slots which are defined by
register RTR(4:1) of every received frame on
port RDO.

T1/J1: Marks the time slots which are defined
by register RTR(4:1) of every received frame
on port RDO, if CAS-BR is not used.

When using the CAS-BR signaling scheme,
the robbed bit of each channel every sixth
frames is marked, if CAS-BR is enabled by
XCO0.BRM = 1.

Receive Signaling Data (RSIG)
PC(1:4).RPC(2:0) = 100

The received CAS signaling data is sourced by
this pin. Time slots on RSIG correlate directly
to the time slot assignment on RDO.

Data Link Bit Receive (DLR)
PC(1:4).RPC(2:0) = 101

E1: Marks the S,(8:4)-bits within the data
stream on RDO. The S,(8:4)-bit positions in
time slot 0 of every frame not containing the
frame alignment signal are selected by register
XCO.

T1/J1: Marks the DL-bit position within the data
stream on RDO.

Data Sheet
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Pin Descriptions

Pin Definitions - System Interface (cont’d)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

67
68
69
70

D6
A6
B5
D5

RPA
RPB
RPC
RPD

@)

Frame Synchronous Pulse (RFSP)
PC(1:4).RPC(2:0) = 111

Active low framing pulse derived from the
received PCM route signal (line side, RCLK).
During loss of synchronization (bit
FRSO.LFA = 1), this pulse is suppressed (not
influenced during alarm simulation).

Pulse frequency: 8 kHz

Pulse width: 488 ns (E1) or 648 ns (T1/J1).

System Interface Transmit

56

D8

XDl

Transmit Data In

Transmit data received from the system
highway. Latching of data is done with rising or
falling transitions of SCLKX according to bit
SIC3.RESX.

The delay between the beginning of time slot 0
and the initial edge of SCLKX (after SYPX
goes active) is determined by the registers
XC(1:0).

In higher (more than 1.544/2.048 Mbit/s) data
rates sampling of data is defined by bits
SIC2.SICS(2:0).

64

C6

SCLKX

| + PU

System Clock Transmit

Working clock for the transmit system interface
with a frequency of 16.384/8.192/4.096/2.048
in E1 mode and 16.384/8.192/4.096/2.048
MHz (SIC2.SSC2 = 0) or 12.352/6.176/3.088/
1.544 MHz (SIC2.SSC2 = 1) in T1/J1 mode.
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Table 4 Pin Definitions - System Interface (cont'd)
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
60 B8 XPA I/O + PU | Transmit Multifunction Port A to D
61 A9 XPB Depending on programming of bits
62 A8 XPC PC(1:4).XPC(83:0) these multifunction ports
63 B7 XPD carry information to the system interface or
from the system to the FALC®56. After reset
the ports are configured to be inputs. With the
selection of the appropriate pin function, the
corresponding input/output configuration is
achieved automatically. Depending on bit
SIC3.RESX latching/transmission of data is
done with the rising or falling edge of SCLKX.
If not connected, an internal pullup transistor
ensures a high input level.
Each input function (SYPX, XMFS, XSIG or
TCLK) may only be selected once. SYPX and
XMFS must not be used in parallel.
Selectable pin functions are described below.
Data Sheet 44 2002-08-27
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Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

60
61
62
63

B8
A9
A8
B7

XPA
XPB
XPC
XPD

| + PU

Synchronous Pulse Transmit (SYPX)
PC(1:4).XPC(3:0) = 0000

Together with the values of registers XC(0:1)
this signal defines the beginning of time slot 0
at system highway port XDI .

The pulse cycle is an integer multiple of
125 ps.

SYPX must not be used in parallel with XMFS.

| + PU

Transmit Multiframe Synchronization
(XMFS)
PC(1:4).XPC(3:0) = 0001

This port defines the frame and multiframe
begin on the transmit system interface ports
XDI and XSIG.

Depending on PC5.CXMFS the signal on
XMFS is active high or low.

XMFS must not be used in parallel with SYPX.

Note: A new multiframe position has settled at
least one multiframe after pulse XMFS
has been supplied.

| + PU

Transmit Signaling Data (XSIG)
PC(1:4).XPC(3:0) = 0010

Input for transmit signaling data received from
the signaling highway. Optionally,
(SIC3.TTRF = 1), sampling of XSIG data is
controlled by the active high XSIGM marker. At
higher data rates sampling of data is defined by
bits SIC2.SICS(2:0).

Data Sheet

Downloaded from Elcodis.com electronic components distributor

45 2002-08-27


http://elcodis.com/parts/6236327/PEB2256E.html

Table 4

e

Infineon
ecnno Ogy

FALC56 V1.2
PEB 2256

Pin Descriptions

Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

60
61
62
63

B8
A9
A8
B7

XPA
XPB
XPC
XPD

| + PU

Transmit Clock (TCLK)
PC(1:4).XPC(3:0) = 0011

A 2.048/8.192-MHz (E1) or 1.544/6.176-MHz
(T1/J1) clock has to be sourced by the system
if the internally generated transmit clock
(generated by DCO-X) shall not be used.
Optionally this input is used as a
synchronization clock for the DCO-X circuitry
with a frequency of 2.048 (E1) or 1.544 MHz
(T1/d1).

Transmit Multiframe Begin (XMFB)
PC(1:4).XPC(3:0) = 0100

XMFB marks the beginning of every
transmitted multiframe on XDI. The signal is
active high for one 2.048 (E1) or 1.544 MHz
(T1/J1) period.

Transmit Signaling Marker (XSIGM)
PC(1:4).XPC(3:0) = 0101

E1: Marks the transmit time slots on XDI of
every frame which are defined by register
TTR(1:4).

T1/J1: Marks the transmit time slots on XDI of
every frame which are defined by register
TTR(1:4) (if not CAS-BR is used).

When using the CAS-BR signaling scheme the
robbed bit of each channel in every sixth frame
is marked.
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FALC56 V1.2
PEB 2256

Pin Descriptions

Pin Definitions - System Interface (cont'd)

Pin
No.

Ball
No.

Symbol

Input (I)
Output (O)
Supply (S)

Function

60
61
62
63

B8
A9
A8
B7

XPA
XPB
XPC
XPD

@)

Data Link Bit Transmit (DLX)
PC(1:4).XPC(3:0) = 0110

E1: Marks the S,(8:4)-bits within the data
stream on XDI. The S,(8:4)-bit positions in time
slot 0 of every frame not containing the frame
alignment signal are selected by register
XCO0.SA8E to XCO.SA4E.

T1/J1: This output provides a 4-kHz signal
which marks the DL-bit position within the data
stream on XDI (in ESF mode only).

Transmit Clock (XCLK)
PC(1:4).XPC(3:0) = 0111

Transmit line clock of 2.048 MHz (E1) or
1.544 MHz (T1/J1) derived from SCLKX/R,
RCLK or generated internally by DCO
circuitries.

| + PU

Transmit Line Tristate (XLT)
PC(1:4).XPC(3:0) = 1000

A high level on this port sets the transmit lines
XL1/2 or XDOP/N into tristate mode. This pin
function is logically ored with register bit
XPM2.XLT.
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1echno|ogies/ PEB 2256
Pin Descriptions
Table 5 Pin Definitions - Miscellaneous
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
Power Supply
4 D3 Voor S Positive Power Supply for the analog
receiver
1 A1l Vssr S Power Ground for the analog receiver
6 D2 Voox S Positive Power Supply for the analog
transmitter
8 D1 Vssx S Power Ground for the analog transmitter
9 A5 Voo S Positive Power Supply
24 C8 for the digital subcircuits (3.3 V)
34 E2 For correct operation, all six pins have to be
41 G4 connected to positive power supply.
58 J6
71 J9
10 B9 Vss S Power Ground for digital subcircuits (0 V)
25 C5 For correct operation, all six pins have to be
35 E4 connected to ground.
42 H9
59 J3
72 J7
Device Reset
13 F3 RES I Reset
A low signal on this pin forces the FALC®56
into reset state. During reset the FALC®56
needs an active clock on pin MCLK.
During reset all bidirectional output stages are
in input mode, if signal RD is “high” (to disable
the data bus output drivers).
Data Sheet 48 2002-08-27
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Pin Descriptions
Table 5 Pin Definitions - Miscellaneous (cont’'d)
Pin Ball |Symbol |Input (l) Function
No. No. Output (O)
Supply (S)
Unused Pins
19 A4 N.C. not connected, to be left open for compatibility
20 B2 with future products.
74 E5
80 HA1
H2
Boundary Scan/Joint Test Access Group (JTAG)
14 F1 TRS | + PU Test Reset for Boundary Scan
(active low). If not connected, an internal pullup
transistor ensures high input level.
If the JTAG boundary scan is not used, this pin
must be connected to RES or Vgg.
15 G1 TDI | + PU Test Data Input for Boundary Scan
If not connected an internal pullup transistor
ensures high input level.
16 F2 TMS | + PU Test Mode Select for Boundary Scan
If not connected an internal pullup transistor
ensures high input level.
17 G3 TCK | + PU Test Clock for Boundary Scan
If not connected an internal pullup transistor
ensures high input level.
18 G2 TDO O Test Data Output for Boundary Scan

Note: oD = open drain output
PU = input or input/output comprising an internal pullup device

To override the internal pullup by an external pulldown, a resistor value of 22 kQ
is recommended.

The pullup devices are activated during reset, this means their state is undefined
until the reset signal has been applied.

Unused pins containing pullups can be left open.
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Functional Description E1/T1/J1

3 Functional Description E1/T1/J1

3.1 Functional Overview

The FALC® device contains analog and digital function blocks that are configured and
controlled by an external microprocessor or microcontroller.

The main interfaces are

* Receive and transmit line interface

e PCM system highway interface/H.100 bus
* Microprocessor interface

* Boundary scan interface

as well as several control lines for reset and clocking purpose.

The main internal functional blocks are

* Analog line receiver with equalizer network and clock/data recovery

* Analog line driver with programmable pulse shaper and line build out

* Central clock generation module

» Elastic buffers for receive and transmit direction

* Receive Framer, receive line decoding, alarm detection, PRBS and performance
monitoring

* Transmit framer, receive line encoding, alarm and PRBS generation

* Receive jitter attenuator

* Transmit jitter attenuator

e Three HDLC controllers (one of them including SS7 and BOM support) and CAS
signaling controller

* Test functions (loop switching local - remote - payload - single channel)

* Register access interface

* Boundary scan control

Data Sheet 50 2002-08-27
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Functional Description E1/T1/J1
3.2 Block Diagram
RCLK
A
.| Receive Jitter o
Attenuator SCLKR
_ — Receive Framer — 4
RL1/RDIP >
ROIé) / > | Long+Short »|  |»| Alarm Detector o | Receive Elastic Receive  l—» 222
.| HaulLine »| || PRBS Monitor 4 Buffer — [ « a
E'(—)QL/}ZDW/ > Interface »[,_ > Line Decoder g or Eiitcekr?g;e o> EEE
Clock/Data E Perform. Monitor. Bypass s <«—»| RPD
Recovery by Yy 3 v
.8 Signaling E HDLC/
"o Controller =
g »| S & BOM/SS7
S g CAS-CC a Controll
Zle k5 CAS-BR ontroller
S v
XL1/XDOP, l it Elasti <« XDI
XOI/D OP/| Long + Short I;rlame (C;en. I Tran%Tl;tfeErlastlc Transmit || XPA
Haul Transmit arm taen. < <« |« Backplane |«—»|XPB
XL2/XDON/ [ | Line Interface | PRBS Generator or Interface [«—»{ XPC
XFM Line Coding Bypass <« XPD
— — — Y
%*’SCLKX
Transmit Jitter ‘l TCLK
Attenuator ‘ RCLK
RCLK TCLK SCLKX
Boundary Scan Microprocessor Interface . .
JTAG 1149 Intel/Motorola Clocking Unit
A A A A A A A A A A A A A A A
y v
TDI TMS TCK TRS TDO DO0..15 A0..7 WRRW  ALE IM RES DBW INT MCLK  SYNC SEC/FSC
CS RDIDS BHE/BLE IT$10825
Figure 7 Block Diagram
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Functional Description E1/T1/J1
3.3 Functional Blocks
3.3.1 Microprocessor Interface

The communication between the CPU and the FALC56 is done using a set of directly
accessible registers. The interface can be configured as Intel or Motorola type with a
selectable data bus width of 8 or 16 bits.

The CPU transfers data to and from the FALC56 (through 64-byte deep FIFOs per
direction), sets the operating modes, controls function sequences, and gets status
information by writing or reading control and status registers. All accesses can be done
as byte or word accesses if enabled. If 16-bit bus width is selected, access to lower/
upper part of the data bus is determined by address line A0 and signal BHE/BLE as
shown in Table 6 and Table 7.

Table 8 shows how the ALE (Address Latch Enable) line is used to control the bus
structure and interface type. The switching of ALE allows the FALC56 to be directly
connected to a multiplexed address/data bus.

3.3.1.1  Mixed Byte/Word Access to the FIFOs

Reading from or writing to the internal FIFOs (RFIFO and XFIFO) can be done using a
8-bit (byte) or 16-bit (word) access depending on the selected bus interface mode.
Randomly mixed byte/word access to the FIFOs is allowed without any restrictions.

Table 6 Data Bus Access (16-Bit Intel Mode)
BHE A0 Register Access FALC56 Data Pins Used
0 0 FIFO word access D(15:0)
Register word access (even addresses)
0 1 Register byte access (odd addresses) D(15:8)
1 0 Register byte access (even addresses) | D(7:0)
1 1 No transfer performed None
Table 7 Data Bus Access (16-Bit Motorola Mode)
BLE |AO Register Access FALC56 Data Pins Used
0 0 FIFO word access D(15:0)
Register word access (even addresses)
0 1 Register byte access (odd addresses) D(7:0)
1 0 Register byte access (even addresses) | D(15:8)
1 1 No transfer performed None
Data Sheet 52 2002-08-27
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Functional Description E1/T1/J1
Table 8 Selectable Bus and Microprocessor Interface Configuration
ALE IM Microprocessor interface Bus Structure
Vss/Vop 1 Motorola de-multiplexed
Vss/Vop 0 Intel de-multiplexed
switching 0 Intel multiplexed

The assignment of registers with even/odd addresses to the data lines in case of 16-bit
register access depends on the selected microprocessor interface mode:

Intel (Address n + 1) (Address n)
Motorola (Address n) (Address n + 1)
T T
l J
Data Lines D15 D8 D7 DO

n: even address

3.3.1.2 FIFO Structure

In transmit and receive direction of the signaling controller 64-byte deep FIFOs are
provided for the intermediate storage of data between the system internal highway and
the CPU interface. The FIFOs are divided into two halves of 32 bytes. Only one half is
accessible to the CPU at any time.

In case 16-bit data bus width is selected by fixing pin DBW to logical 1 word access to
the FIFOs is enabled. Data output to bus lines D(15:0) as a function of the selected
interface mode is shown in Figure 8 and Figure 9. Of course, byte access is also
allowed. The effective length of the accessible part of RFIFO can be changed from
32 bytes (reset value) down to 2 bytes.
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