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Data Sheet

EIAATU PABX SLIC with 40mA Loop Feed

Tre Intersi SLIC incorpurates many of the BORSHT functions
ot @ single IC chip. This inciudes DC battery feed, a ring refay
driver, supenvsory and bylrid funciions. This device is
designad to maintain transmission performance in the
presence of externally indured longituding! cumrenis. Using
the unigue Intersit dielectric isclation process, the SLIC can
opesate directly with a wide range of station battery voltages.

The SLIC also provides selectdve denial of poweer. If the PBX
system heconies avericaded durng an erazrgency, the SLIC
wi: provide system protecton by denying power to selecied
subscriber loops.

The Intersil SLIG is ideaily sutted for the design of new cigiiat
PBX systems by eliminating bulky hybnd transformers.

Ordering information
TERE, RANGE
PART NUMBER {°Cy PACKAGE  |PKG. HO.
HCIP56048-5 G075 (2414 SOIC 14243
Pinout
HC-55048 {SOIC)
TOP VIEW
TP |t N ™
RIS E AS

o
EEEEEEE

a8 e s
g

%

»

¥ 2s82838
z

ElEEEH R
B
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Agrégation 20

HC-5504B

March 2003 FN28B86.7

Features

« Pin for Pin Replacement for the HC-5504
Capabile of 5Y oy 12 {¥g+) Oparatinn
Monafithic integrated Davice

£1 High Voita
Compatidie ¥
Requiremsnts

Controlled Supply of Battery Feed Current for Short Loops
EImA)

.

.

e FEX Perfonmance

.

.

irteenai Ring Refay Oriver

Allows interfacing With Negative Superimposed Ringing
Systems

Low Power Conswmption Dunng Standby

Switch Hook Ground Key and Ring Top Detection
Functons

Sefectivie Denial of Power to Subscriber Loops

Appiications

« Sofid State Line Interface Cireuit for Analog and Digitat
FSX Systeps

~ Direct Inward Dial (DD} Trurks

+ Voice Messaging FBXs

+ Reiated Literature
- ANGAY, The HO-550284X Telephona Subscriber Line

Interface Cireuits {3LIC)
aing Ring Sync wath 1

28 and HC-5504

09 option A

HC-55048

Absoiute Maximum Ratings iste 1} Thermal information

Thesmal Resistanse {Typicat. Note 2} §3a (00N
OIC Package ... ... e 75
v Junetior: Tamperature {Flastic Packages) . .
v Storage Temperature Range Sl
Maziowm Lead Temperature (Soidesing
{SCHC - Lead Typs Only)

Yo

Operating Conditions
Die Characteristics

age (VRDS -
tage (R},
Negative Supply Voltage (Vg3
gh Level Logie Input Yeltage
Low Lavel Logic Input Voltage . .
Loop Resistancs (R |

B oo ... Connected
...................... Bipolar-Di

Subairate F’v:ential‘ .
Procgss ... ... .. ..

Hasies dbove
doe ar thegs oF any offier ¢

NOTES

7 and opsronon of fite

Absolute maximuni ratngs are limiting values. apwdied indwicually, beyond which the serviceabifity of the circuit may be
Functional operability under any of these conditions i not nscessari
2. 8als < with the comp

d on an evalvation PC board in free ait.

Speciier 48V, YR+ = 12V 59, AL = BG = 06 = IV, Tymea! Parameters

= 25°C Min-Kax Parsmeters are Oves Operating Teraparature Range

Electrical Specifications

PARAMETER CONDITIONS MiN TP #MAX | UNITS
G Hook Power Dissipation fLone =0 (Note 2], vge = {2V - (K 235 e
GHf & Power Dissipation aiG = U (Mote 3), ¥at+ = 12V - 475 &5 m
D Heok g+ R = 80O, 5 oy = D (Note 3. Ta = 090 - - 85 ma,
> Heok I+ ] - - £3 ma
>ff Hook ig- - 35 41 ma
Gff Heok Loop Curmant - 2t - mA
G Honk Leop Current 175 . i
Loop Curent 2600, 4 oz = U {Mate 3} 3% 4% 48 mA
Fault Cusrents

TIP to Bround - 14 ma
RING to Geound - £5 mA
TIP to RING - 41 - mA
TIP ang RING o Ground - 85 ma

Ring Ralay Drve Vg - 0.z 0E ¥
Ring Relay Driver Off Leakage = 25%¢C - 15 o3
Ring Trip Detection Pericd - 2 3 Ring
Switeh Hock Datectinr Thrashiold 4] - mA
- ] mA

an Theeshold 2 - - mA

- - g mé
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Electrical Specifications  Livess Oth

28%C

&

se Specified, Va- = -48Y.

+ = 12V and BV AG = jue
Dperating Temperatura Range {Continued}

06 =

ypical Parameters

HC-5504B

FARAMETER CONDITIONS MIN TYR MAX UNITS
Loop Cusrent Busing Power Denial = =2000 - 2 - ma
Diat Putse Distortion i - 5 ms
Revelve nput Impedance Note 33 - $18 - Q
Transnat Qutput impedanca (Nate 3} - 1c 26 j2]
2-\Wire Retum Loss Referenced to 600 + 2. 16pF (Note 33
SR LO - 55 . 46
ERL 4 - 4B
et - K| - B
Longitudinal Salance Mrags 200Hx - 24008z {Note 23 {EEE Methog
2-Wire Off Hook e°C 2Ty 58 55 - 48
2-¥¥ire On Hook 53 B3 - d8
4-Wire Off Hook £ 55 - 48
Low Frequency Longitudina! Balance Method {Note 3}, Ry = 6000 - - 23 &Benl
C£Ta 785G - - &7 | dBmbp
insertion Loss at thHz, 0dBm Inpat Level. Raigrenced 5000
iire to 4-Wine, 4 Wire to 2-Wire - #0.08 =2 <8
Frequency Response 200Hz - 34G0Hz Refsrancad to Absolute Loss at - =¢.02 =08 a8
1kHz and 0aBm Signal Level {Note 3)
idle Channe! Noise {Nate 3)
Wire to 4-Wire, 4 Wire to 2-Wire - § 5 aBmC
- -89 25 dBdp
Abselute Dalay iNote 3%
TWire o 4-Wire, 4 Wire to 2-\ire - - z ms
Trans Hy Loss Salance Netwerk Set Up for S0 Termination at 3n 48 - dB
tiHz
Gverioad Level Ygt = #BY 18 - - ¥orak
2-Wire te 4- Wi, 4 Wire to 2-Wire gt =12y 175 - - MEEAK
Leve! Lineasity At 1kHz Raferanced to 0dBim Leval {Note 3}
ZWire 1 4-Wice, d to 2-¥Wire +3 fo -40d8m . - dB
-4 to -504Bm - - =01 d8
-50 to -55d8m - - =3 B
Poger Supply Rejection Ratio {Note 3}
Yot o 2-Wire 20 - B0Hz, Ry = 8000 15 - - dB
Vg4 to Transmit 15 - - 4B
15 - - de
o Teansmit 15 - - a8

Documentation constructeurs

Efectricai Specifications  Usiess Gthenvise Speciied, ¥g- = -48Y. Yg+ = 12V and 5V AB = B3 = 06 = IV, Typicai Parameters
Ta = 259C. Min-Max Parameters are Cver Operating Temperatuza Range  {Continusd)

PARAMETER CORDITIONS M TYP MAaX UNITS
Vgt to 2-Wire 200 - 18kHz, Ry = 5800 30 R . 48
Yot to Transnit Kiij - - 4B
W5 to 2-Wirs 30 - - a8
- to Transmit 30 - - dB
Logic put Current (RS, RE. PO} OV = Viy 25 - - =100 ud
Logic lnputs
Logie 0" Vi, - ga Y
Logic 1" Vigy 24 - 55 v
Logic Cuiputs
Logic 0 Vo Hoap 806aR, Yt = 13V, BY - .1 133 v
Logic T Vi L sap S0pA. Vgt = 12V 27 50 55 v
Y ap 40pk. ¥g+ = 5V 27 - 50 v
Unecommitted Op Amp Specifications
PARAMETER CONBITIONS MiN TYP MAX UNITS
input Dffset Voltage - =5 - Y
input Offset Current - =1 - nA
input Bias Cument - 2 - al
erential Input Resistarce {Mote 31 - 1 - Mo
Cutput Valtage Swing Ry = 10K, Vgt = 12% - 62 VEEAK
Ry = 10K, Vg+ = 8Y - =3 Vpeax
Gutput Resistance Aycy = {dae 53 10 - l
Small Signal 33W {Mote 3y 1 - MHz

3. These parameters are controiied by desion of process paramaters and ars not directly test
des:ig refease, upen design changes which would affect these characteris

conyhancs

4.k omg = Lengitudingl Curent.

<. These parameters are ¢l
s, and at intervals to assure product qual

clerized upon nitia
i specification

Page 3
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Pin Descriptions

HC-55048

Pin Descriptions

{Continued}

24 PIN
SOIC SYMBOL DESCRIPTION
¥ TP An aratog rput connected 10 the TIP (more positive} side of the subserber loop throu 0 fead resistor and &
s contact. Functions with the Ring ferminal to receive voice aignals from the tolephone and for leop
PONAING PUIEOSeS.

2 RING naiog inpt conrectad 5 the RING (more negatyve) side of the subacriber isop through a 1500 feed rexistor ard
Rdng y eontact. Funcions with the Tip terminal ta receive voice signals fTom the telephione and for laop
ﬂ'cxnitaring parpuses

3 RF& Senses ring side of loap for ground key and ring trip detection. Dunng rnging, the ring signat & inserbed inte the fine
at this nede and RF is isolated fom RFS via a elay.

4 Y+ Fositive Voltage Scurce - Klast positive supply. ¥+ s typicatly 12V or 5V

& Cy Capacitor #3 - Aps axtemal capaciior to ke connetiad between this erminal and analos groung Regurres for proper
cperation of the loop eurrent imiting function, and for fterng Ya-. Typieal value is 3.3y

& BG Digital Ground - Tobs conneciad to 2ero potential and serves as a referance for a¥ digital inputs and putputs on the

{Note 83 | SLIC microcirout

7 RS Ring Synchronization inpit - A TTL-compativie ciock wut. The clock should be arangad such that a positive puise
transition occurs on the zero crossing of the dng voltage source, as it appears at the RFS terminal. For Tip side
njzcted systems, the RS pul>- shauid neeur on the negotive i w13 crossing and for Ring inected systems
the positive going zers crossing. This ensures that the ring relay aﬁtmtes and deactivates when the instantaneo
7ing voltage is near zero. If synchronization is rot reguired. the pn showid b tiad to &V,

RO Relay Driver - A low active open colisticr togic output. When enabled, the external ning refay is enurgized

k2 TF Tip Feed - A low impedance analog cutput connecied to the TIF tevminal through a 1500 feed maistos. Functions
with the RF 4 o provids loop current, feed woie signais fo the telephone sat, and siak longt | current.

18 RF Ring Feed - A low iapedance analor cutput connected to the RING Enmrai through a 1500 feed resistne. Funchions
with the TF tenmina to provide luop curent, feed voice signals to hone sef, and sink iongitudinal current

1 Vg Hegative ¥oltage Source - Most negative supply. Vp- is typically -48% with an operational range of 42V i -58Y
Frequantly referred 1o as “battery”.

12 Baftrery Groaund - T be sonnected to zero potantial. Alllocp current and same guiescent current 80w wio this ground
teavungd.

12 Swuvitch Hook Detection - A low activa LS TTL - compatibhe loge outpat. This cutpart is enabled for lsap currants
exceeding {0mA and disablad for loop currenis less than SmA,

13 Groung Key Detection - A low actve L3 T compatibhe legse output. This output is enabled if the DT
the ring kead exceeds the DG curent out of the tp lead by more than 20mA. and disabled if this s o
iess than HmA

1% 3 Fower Denial - Alow active TTL - Compatible logic :nput. When enabided. the swich hook detect [SAD) and ground
key detect {BKC| are not nacessardy valid, and the reiay driver (RO} output is disabled

1€ RT Ring Commard - A low active TTL - Compatile logic mput. When enabled, the relay driver (RD) cutput goes low on
the next high level of the ring sync {R3) input. as long #s the SLIC is not in the power derial state (PC = 0} ar the
aubserizer is not aiready off- hook =G

17 yeen this terminal and digial ground. Prevents faise graund

n. Typica: value is € F, 10%. This capacitor s not used i
ground key function is not required and (Pin 17) may de left epen or cormectzd to digital ground
Ut The anaiog cutput of the spare operational amplifier. The sufput voitage swing i typids
18 -
an <IN Thg noreinvertiag ansiog put of the spare operations! ampifier.

24PN
SOIC SYMBOL DESCRIPTION

21 RX Rucelve Input, 4-Wire Side - & high impedance analog irput avemally biased. Canacitive o 4
inputis required. AC signals appearig at this input diferent’ e tye Tip feed and Ring feed tenminais, which ir
ten drive tip and ring theough 3000 of fead resistance on eac & of the ine.

22 <3 Capacitor #4 - 4n external cap: o be connected between this tarminat and analey ground. Thes capacitor
prevents false ground key :ndication and faise Fing inp detecton from oceursing when ioa\ghddnml CUTents arg
mduced onto the subscriber loop fram near by power lines and other noisa sources. This capacitar is also st
for the proper aperation of ring trip detection. Typical «alue is G.54F . to T IuF. 20Y. This capacior should be
nonpolarzed.

23 AG Analog Ground - To be connected to zero potential and serves as a raferance for the transrit outpat (TX and receive

{Note 51 | imput (RX} terminals.

24 TX Transmit Oustput, 4-Wire Side - & fow ’ﬁpnuance analeg o across Tip
ang Rmg. Transhybrid balancing v iz output
to completely implement twe to four wire conversion. Thi ground
Sisee the DT level of this output varies with loop cure: ge 18 essential

NG N internal connection.
Functional Diagram

| N—
1SHD  SWITCH HOOK

RING Loop DETECTION
| conroL MONITORING BRD Grouno KEY
T | DETECTION
I DIFF :
Aup
' X TRANSMIT
' GUTPUT
1
1
2w '
1Ot 1
BATTERY )
FEED Louy
1
1
[ LOOP 1+
— A ! CURRENT
72 FING N LIMITER op
B
RELAY % 150N : AP :
RiNG AAN 1 ) !
1‘;2’,,‘ e | 1 | 1V RX . RECEWVE
- ! ~ 0 MPUT
RING G 1 o MICROCIRC !
VOLTAGE PGWER DENIAL H—* SLIC MICROCIRCHIT i
______ s

Vg-

Documentation constructeurs
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Schematic Diagram
SLIC FUNCTIONAL SCHEMATIC
Bin Mumbers for S3OIC Package

4

21 22 1t 12 % B
| P I sar § ) ana l 1 mis .
ﬂ b =
b U Ve =

VOLTAGE AND CURRENT
BIAS NETWORK

o 4 & & & &6 & & A & 4 &
Vpz | ‘stz e 'as las 's5 I3 l3s Vaatles las Izt
RING TRIP DETECTOR
Bi 5% ’B%»D V$+
Vgr
. TR
2280 Fiop
LONGL W
15 AP,
T Vaar
tay
Rs
Vs
= SANCHHOOK ]
A400 DETECTOR
TRANSVE §
WANP
° Veat
85
Fs
wrem—
Vpatsa REFERENCE 7
Ve ‘t—V} L THERMAL
Rug " 13 TOAD ZURRENT LRI
x 1 Res LWITING g2 R e
& !
a b =3
) 15
} IT
JLR“' VBaY ™
Ry -
Veat
Vaar
e e
24 = -
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Schematic Diagram (Continusc)

LOGIC GATE SCHEMATIC

TTL

STTL

SCHOTIKY LOGIC

Overvoltage Protection and Longitudinal TABLE 1.
Current Protection TEST PERFORMANCE
The SLIC dewce, in conjunclion with an extermist protection PASAEE?ER CONDITION (MAX? UNITS
ondge, will with: high veliage lightsing surges and Longitudina 19us Risel 1002 {Plass YREAK
powes fing crosses. Surge 163Cus Fall Serane) VREAK
High voliage surge conditions are as specified in Tabie 1 Mesaflic Surge | 13us Rise/ ; VPEAK
190C.e Fall 503 {Qeramic) VPREAK
The SLIC will withstand longitudinal currents up to a Py P— - — FE
A TIGND 10us Rised 1000 {Passic) VREAK
maximum of 38mAzms, 15MARMS per leg, without any s P v
parformance degradation. o 16900s Falt TPEAK
11 Oycies 70 {Plastic) VRS
RAGMND Limited to I50 (Ceramic VEps
10Aque

Al Intersit U8, products are manudactured, assembled and tested ulitizing ISCA000 quakty systems
Intersif Corporation’s quatity certifications can be viewed at www.intersil. canvidesign/guality

ich may resut

Far information reganging intersit Corperation and its products, see wenv inters:d com




Agrégation 2009 option A

HC-5504B _
Infineon PEB 2466
Appilications Diagram cofnatazien PEF 2466
Overview
AL SYSTEM COMTROLLER I .
P e 1 Overview
mmﬁ? BALANCE HETWORK The S|COF|®4-|JC is a programmable DSP-bassd four-channel codec filter device to
g DETELT DETECT ax ts - fulfill worldwide voice telephony standards. An easy to use serial microcontrofier
w . i P KR interface provides access to 288 bytes of Coefficient RAM (CRAM) and to 32 registers.
_ werEeD | SUC i i"_% ;,;_ i rer | SRS The values stored in the CRAM determine the filter characteristics of the embedded
SUBSCRIBER . hid ml P DSP. Writing to the registers allows controf of features such as mode settings, enabiing
EE w %3 and disabling of filters, tone generators, and test loops, PCM data rates, and signaling
sl ot o and clock output control. Reading from the registers provides status information about
he signaling inputs and level metering results.
This document provides detailed information on filter coefficient programming, register
‘? RING FEED " L configuration settings, and the programming interface. The PEB 2466 is available for
L R e FEED SENSE M E standard temperature range applications {0 °C to +70 *C); the PEF 2466 is available for
2| Srg, - extended temperature range applications (-40 “C to +85 *C).
i 2 NEG. BATT. DIG.  ANA
vy LA RING. BATT. GND.  GND, GHD. Vgt 1 .

o=

& 3 I F3) G e .
Y L TTT
9 = Co

< =

8y Vg =
=Y {j:“l’) fs0vpea A1
RING GENERATCGR
) 43V
FIGURE 1, TYPICAL LINE CIRCIHT APPLICATION WITH THE MONOLITHIC SLIC 4% 4X 4x PCM
[ ADC Digital Filter — A-Lawor X
H = Interface
Typicai Component Values DAC Structures p-Law
Co = 015uF, 10V, Ry = Ry = Ry = 100k (3.1% Maich Required, 1% absolute
3 ) Z8 = G for 6000 Terminations (Note 7) I I
Ca = 0.30F, 30V,
g1 = Ray = Rga = Rgs = 15002 (0.1% Match Required, 1% Status and
Cy = 0.5uF to 1.0uF, 10%, 20% (Should be nonpolarizedy. absolute vakie Slgnalmg tg us; a? Coefficient PLL. o
; | f— (G . =1

G = 0.5uF, 20V, Ry = Rgp =1k, typically. Intettace = Reqist RAM Clocking | |,

Cgy = Cez = 0.1uF, 200V typically, depending on YRing egisters
Cg = C7 = 1L.5uF (10% Match Reguired) {Note 7/ and line fength.

Z1 = 150V 0 200V transient protection ‘—T—l

PTC used as ring generaor ballast. i

Used as fing generainr anas Interrupts Y T Reset
Serlal
mmended is a 24, 200V type Microcontroller Interface
s of the balance petwork, Ce-Ry and Ry and Ry. tomatchin
0t that the it utput to O sees 2456_301

y fong transient at the op amp outpws to the PCM

and 100k0 gives a time constant of 50ms. The uncommitied op avep output is intarmally ciamped to stay willtin =8 8Y and is cument

st be applied befare ¥Was or ¥g-f
t‘z‘T a han card, the AG must te appied finst

fure 1o Go so may result in premature faire of the part. K 5 user wishes

e Figure 1 Programmable Four Channel Codec Filter
s Ring

ven for SOIC package.

cied Ringing, Batanced or Tip njected configuration may be used

Documentation constructeurs Page 6
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P
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"~ Infineon Infineon PEB 2466
” PEF 2466
Overview
Four Channel Codec Filter with PCM and PEB 2466 1.2 Logic Symbol
Microcontroller Interface PEF 2466
SICOFI®4-C
Vetsion 2.2 CMOS “f;:hanneb—- Vi
1 1 Vaun
1.1 Features Channel —» vy,
» Four-channel single chip codec and filter fulfiils the IAnang <2 e -
S nterface Channat ¥ S A
ITU-T Q552 G.712, and all country-specific > Ve DRA ey
requiraments 3w Vo T(D“it —
« High analog driving capability (300 Q, 50 pF) for Channel gl Vi, !

\ 4 | Youu

direct driving of transformers

bR Highway
* Digital Signal Processing (DSP) technigue e TECJj;B S ln;ﬁr:ce
4 P B8

+ Programmable digital filters to adapt transmission

f
behavior, especially for: Chime[ SICOFI4-uC
- AC impedance malching FSC e PCM |
— Transhybrid balancing Si2.04 PEB 2468 POLK re— Clocks /
Channet -
- Frequency resporise 2 502,04
- Gain Signaling4 882 01,2
- Afu-Law compression and expansion Intertace ™ | P CHOLKE |——w
* High performance ADC and DAC for excellent linearity and dynamic gain Chi‘"”*“ o CHOLRZ - [—— Clocking
: . 3 MOLK |t
* Programmable Analog Interface to electronic SLICs or transformer solutions
+ Seven SLIC-signaling 'O pins per channel with programmabie debouncing 4 o
» Two PCM Highways accessible by on-chip PCM Interface = s04 o
¢ Programmable time slot assignment and variable data rates from 128 kbit/s to 8 Mbit/s \ 4 S SRz
» Easy to use 4-pin Serial Microcontroller Interface for (SPI compatible) readiwrite ~ RESETY INTi2 T34 DOUT DI DOLK G
ACcess
» Single supply voltage (5 V) T l l l T T T
+ Advanced low-power mixed-signal CMOS technology . ;
» Two programmable tone generators per channel (DTMF possible) \%.ﬁv, 7
» Level metering function for system tests and for analog input signal testing Microcontroller
» Advanced on-chip functions for device and system diagnostics and manufacturing test Interface 2456_303
- Five digital loops
— Four analog loops Figure 2 SICOFI®4-iC Logic Symbol

* Support tools include:

— Harcware development board — STUT 2466

-~ QSICOS Coefficient Calculation and Register Configuration Software
« Standard P-MQFP-84 package

Type Package
PEB 2466 Version 2.2 P-MQFFP-64
PEF 2466 Version 2.2 P-MQFP-64

Documentation constructeurs Page 7
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PEF 2466

Pin Descriptions

2 Pin Descriptions
2.1 Pin Diagram
(top view)
P-MQFP-64
- -0 O o S e <
mmmww'mmgmmmwmzo
nnnBnnnnnnnnn
48 47 45 45 44 43 42 41 40 30 38 37 35 35 34 33
Ving <3 49 a2 = PCLK
GNDAt £33 89 31 =2 FSC
Vours €23 51 30 2 DRB
Voparz < 52 29 =2 DXB
Vours <] 53 28 [P TCB#
GNDAZ <7 54 27 2% DRA
Vi <1 55 25 2 DXA
Vege &1 54 SICOFI®4-uC 25 =7 TCA#
Voorer <3 57 PEB 2466-H 24 =2 Voo
Ve €0 58 23 [T RESET#
GNDA3 < 58 22 222 MCLK
Vours <7 80 21 7 GNDD
Vopass <1 61 g0 [ DOUT
Vours <71 52 19 = DIN
GNDA4 <770 83 N 18 == DCLK
Vi < 64 ./ 17 7 OS¢
12 3 4 6 6 7 8 ¢ 10111213 14 15 15
JUUUUUTUUUTUUUUT
TN 99 9 N gy
5988888333843 3582
CPLCrP e Esrrnn o nBd PR
© 2465_304
Figure 3 Pin Configuration of SlCOFI@4~pC
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PEB 2466
PEF 2466

Pin Descriptions

2.2 Pin Definitions and Functions
Table 1 Pin Definitions and Functions
Pin | Symbol | Type | Function 2466 Ch.
1 R | Signaling Input, Channel 3 Pin 1 3
- Read logic status from Register Bit XR0.5,
5 s13 0 | Signaling Input, Channel 3 Pin 3
- Read logic status from Register Bit XR0.4.
. Bi-directional Signaling, Channel 3 Pin 2
3| sB3z | Vo Set direction in XR3.2, read/write valug fromvic Bit XR3.6. 3
4 | B3 1 Vo Bi-directional Signaling, Channel 3 Pin 1 3
- f Set direction in XR2.5. read/write value fronvio Bit XR1.5.
) Bi-directional Signaling, Channel 3 Pin 0
518830 | WO Set direction in XR2.4, read/write value fromvto Bit XR1.4. 8
Signaling Output, Channel 3 Pin 1
6| S031 © Write output value to Register Bit XR0.5. 3
) Signaling Output, Channel 3 Pin 0
7] 8080 © Write outpui value to Register Bit XR0.4. 8
. Signaling Output, Channel 4 Pin 0
818040 © Write output value to Register Bit XR0.6. 4
Signaling Output, Channel 4 Pin 1
9 | 804t © Write output value to Register Bit XR0.7. 4
. \ Bi-directional Signaling, Channel 4 Pin 0
10| 8B4 0 | O Set direction in XR2.6, readdwrite value fromvio Bit XR1.6. 4
11| spa 1 o Bi-directional Signaling, Channel 4 Pin 1 4
- ! Set direction in XR2.7, read/write value from/ito Bit XR1.7.
. ) Bi-directional Signaling, Channel 4 Pin 2
12| SB4_2 1’0 Set direction in XR3.3, readfwrite value fromdio Bit XR3.7. 4
12| <40 | Signaling Input, Channel 4 Pin 0 4
- - Read logic status from Register Bit XR0.6.
14| 141 | Sign»aiinrgvlnput, Cﬁannei d Pin 1 4
Read logic status from Register Bit XR0.7.
15 | INT34 o Intgrrugt Qutput Channels 3 and 4 3.4
Active high.
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Symbol

Function 2466

Ch.

16

CHCLKZ2

Chopper Clock Output 2
Provides 256, 512, or 16384 kHz signal: sync. to MCLK.
Configured with Register Bits XR5.2 and XR5.3.

all

17

CS#

Chip Select
Microcontroller Interface chip select, enable to read or
write; active low.

alt

DCLK

Data Clock
Microcontrolier Interface data clock, shifts data from or to
device; maximum clock rate 8102 kMz.

all

19

DN

Data Input
Microcontroller Interface control data input pin; DCLK
determines data rate.

all

20

DOUT

Data Quiput

Microcontroller Interface control data output pin; DCLK
determines data rate: DOUT is high impedances "2" if no
data is transmitted from the SICOFI®4-uC.

all

21

GNDD

Digital Ground
Not internally connected o GNDA1.2,3 4.
All digital signals are referred io this pin.

all

22

MCLK

Master Clock Input
Requires a 1536, 2048, 4096 or 8192 kHz signal, sync. fo
FSC. Select frequency in Register Bits XR5.6 and XR5.7.

ail

23

RESET#

Reset Input
Forces the device into default mode; active low.

ail

24

v BoD

Digital Supply Voltage
+5 V supply for digital circuits (100 nF blocking cap.
raquired).

25

TCA#

Transmit Control Quiput A
PCM Interface: active if data is transmitted via DXA; active
low, open drain.

all

26

DXA

Data Transmit to PCM-Highway A
PCM Interface: PCM data for each channel is transmitted
in 8-bit bursts every 125 ys.

all

27

DRA

Data Receive from PCM-Highway A
PCM Interface: PCM data for each channsl is received in
8-bit bursts every 125 ps.
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Pin

Symbol

Function 2466

Ch.

28

TCB#

Transmit Control Output B
PCM Interface: active if data is fransmitted via DXB; active
low, open drain.

all

29

DXB

Data Transmit to PCM-highway B
PCM Interface: data for each channel is transmitted in 8-bit
bursts every 125 ps.

all

30

DRB

Data Receive from PCM-highway B
PCM Interface: data for each channe! is received in 8-bit
bursts every 125 ps.

all

Frame Synchronization Clock
8 kHz; identifies beginning of frame. individual time slots
reterenced to F&C; FSC must be synchronous to PCLK.

3z

PCLK

PCM Data Clock
128 to 8192 kHz; determines the rate at which PCM data
is shifted into or out of the PCM-ports.

all

33

CHCOLK1

Chopper Clock Qutput 1
Configurable output clock (T = 2 ... 28 ms)}, sync. {0
MCLK. Programimed in Register Bits XR4.0 to XR4.3.

ail

34

INT12

Interrupt Output, Channels 1 and 2
Active high.

1.2

35

Si_t

Signaling Input Channel 1, Pin 1
Read logic status from Register Bit XR0.1.

36

SH_0

Signaling Input Channel 1, Pin 0
Read logic status from Register Bit XR0.0.

37

SB1_2

Bi-directional Signaling, Channel 1 Pin 2

Set direction in XR3.0, read/write valus fromvto Bit XR3 .4,

SB1_t

Bi-directional Signaling, Channet 1 Pin 1

Set direction in XR2.1, read/write value from/to Bit XR1.1.

39

SB1_0

Bi-directional Signaling, Channel 1 Pin 0

Set direction in XR2.0, read/write value from/to Bit XR1.0.

40

Signaling Output, Channel 1, Pin 1
Write output value to Register Bit XR0.1.

41

S01_0

Signaling Qutput, Channel 1, Pin 0
Write output value to Register Bit XR0.0.

802 ¢

Signaling Output, Channel 2, Pin 0
Write output value to Register Bit XR0.2.
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Pin Descriptions

Pin

Symbol | Type | Function 2466 Ch. Symbol | Type | Function 2466 Ch.
Signaling Output, Channel 2, Pin 1 50| GNDA3 | 1 |Analog Ground, Channel 3 3
43| 502_1 o Write output value to Register Bit XR0.3. 2 Not internally connected to GNDD or GNDA1.2,4.
Bi-directional Signaling, Channel 2 Pin 0 , Analog Voice (Voltage) Output, Channeid |
441 SB2.0 | 11O Set direction in XR2.2, readiwrite value fromfo Bit XR1.2. 2 60| Vours © | Requires a coupling capacitor (o the SLIC. The capacitor | 3
Bid s E oh 12 Pin $ value depends on the SLIC's input impedance.
, . i-directional Signaling, Channe in
45 | sB2_1 /O SN ” . 2 B Analog Supply Voltage, Channels 3 and 4
\Ziatc?hre(f'ion i? :RQC’;, reai/xrii:;’ﬂ::ffo;ﬂo Bit XR1.3. 61 Vooass : +5 V {100 nF blocking capacitor required). 34
i-directional Signaling, Cha in ’
46 | SB2_2 | IO o . N . 2 Analog Voice (Voltage) Output, Channet 4
Set direction in XR3.1, readfwrite value fromsto Bit XR3.5. 80 Vouta O | Requires a coupling capacitor 1o the SLIC. The capacitor | 4
471 si2 o I Signaling Input, Channe! 2, Pin 0 2 value depends on the SLIC’s input impedance.
- Read logic status from Register Bit XR0.2. 63 | GNDAY \ Analog Ground, Channel 4 .
4! s 1 | Signaling Input, Channel 2, Pin 1 2 A e Not internally connected to GNDD or GNDA1.2,3.
- Read iogic status from Register Bit XR0.3. o4 v | |Analog Voice {Voltage) Input, Channel 4 4
wl v | | Analog Voice (Voltage) Input, Channet 1 1 4 Requires a coupling capacitor »38 nF to the 8LIC.
Nt Requires & coupling capacitor =39 nF to the SLIC.
Analog Ground, Channel 1
fud
50 | GNDA1 ! Not internally connected to GNDD or GNDAZ2,3,4. !
Analog Voice (Voitage) Output, Channel 1
51 Yours O | Requires a coupling capacitor to the SLIC. The capacitor | 1
value depends on the SLIC's input impedance.,
5o | v | Analog Supply Voltage, Channels 1 and 2 12
) DDAtz +5 V (100 nF blocking capacitor required). ’
Analog Voice (Voltage) OQutput, Channel 2
53 | Vours O | Requires a coupling capacitor to the SLIC. The capacitor | 2
value depends on the SLIC's input impedance.
Analog Ground, Channel 2
54 | GNDA2 ! Not internally connected to GNDD or GNDA 1,3,4. 2
55 v | Analog Voice (Volitage) Input, Channel 2 5
> N2 Requires a coupling capacitor >389 nF to the SLIC.
, . Reference Voltage
5 / i é
61 Vaer | VO | hust connect to a 220 nF cap. to ground. ail
571 v | Analog Supply Reference Voltage all
DOREF +8 V {100 nF blocking capacitor requirad;.
58 v | Analog Voice (Voltage) Input, Channel 3 3
i Nz Requires a coupling capacitor >33 nF to the SLIC. -
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3 Functional Description

The general architecture of the PEB 2466 is discussed in the Product Overview,
Chapter 2. This Programmer’s Reference Manual describes the signal processing
functions performed by the PEB 2468 and provides detailed information on those blocks
and features that are programmable to meet country-specific telephone line
requirements, and to adapt to the system environment:

* Analog Amplification/Attenuation,

Impedance Matching,

Transhybrid Balancing,

Digital Amplification/Attenuation,

Frequency Response Correction,

Programmable A- or p-Law Companding.

Lave! Metering Functions,

Two Tone Generators,

28 Programmable nput and Output Signals {Signaling Interface},
Pragrammable Data Rate of PCM Highway.
Programmable Time Slots for PCM Highway,

4 Analog and 5 Digital Configurable Test Loops, and
Programmabile Clock Cutputs.

> 8 2 e 3 8 4 5 & s »

3.1 Functional Blocks

Based on an advanced digital filter concept, the PEB 2466 provides excellent
transmission performance and high flexibility. The PEB 2486 includes both Fixed Blocks
and Prograramable Blocks. The new filter concept maximizes independence of the
different filter blocks. The blocks are Hlustrated in Figure 4.

31.1 Fixed Blocks

The fixed blocks {IMFIX1, IMFIX2, XFIX1, XFIX2, RFIX1, RFIX2 and THFIX) describe
the transfer functions of the non-programmable blocks of the SICOFI®4-pC.

The fixed blocks in the transmit path (XFIX1 and XFIX2) include the transfer functions of
the anti-aliasing prefilter, digital hardware filter. and decimation units.

The fixed blocks ini the receive path {RFIX1 and RFIX2} include the transfer functions of
the post filter, digital hardware filters, and interpolation blocks. The digital hardware
filters are fast, hardwired logic circuits which reduce the amount of data and thus the
workload of the DSP. IMFIX1, IMFIX2, and THFIX include functions like fixed delays,
interpolation. and decimation blocks for the IM and TH filters.
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3.1.2 Programmable Blocks

The following paragraphs characterize the programmable filter biocks, including the
numbers of bits used for programming each filter. These bils must be stored in the
8|COFI®4-pC Coetficient RAM. A utility program (QSICOS} is availabie for calculation
and optimization of the coefficients. QSICOS is described and discussed in Chapter 7
"Application Hints" on page 58.

Transmit Fath

Analog
—

fyput

User Programmalele Block N ; ) § ’
‘. caloulated with ASICOS Functional Bleck Fixed Fifter Block

2466_306

Figure 4 SICOFI®4-uC Detailed Flow Diagram

Analog Amplification/Aftenuation (AGX, AGR) Block

In the transmit direction. an amplification of 6.02 dB can be enabled or disabled {CR2.2).
In the receive direction. an attenuation of 6.02 dB can be enabled or disabled {CR2.3).

Impedance Matching (IM) Filter

The Impedance Matching (IM} Filters can achieve a retumn loss better than 30 dB. Thay
consist of 3 different loops: IM2 and the IIR and FIR filters intemal to IM1.

The IM2 block works at a sampling rate of 4 MHz and is implemented with a fixed and a
programmable element. 12 bits are needed for programming IM2.

The programmable IM1 block has two filter blocks intemally which work in parallel: A
Wave Digital Filter at 128 kHz for improved low freguency response, and a Finite Impulse
Response Fitter (FIR) at 64kHz for fine tuning. The Wave Digital Filter is programmed
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with 60 bits. It is an Infinite Impulse Response Filter {IIR) with guaranteed passive
behavior and excellent stability. The FIR Filter is programmed with 48 bits,

The real part of the termination impedance is positive under all conditions. The filters
also show an improved overflow performance for transients.

When the channel is in operating mode the IM Filters have to be enabled by setting bit
CRO.6 to "1" {see Chapter 6.3.1 ). The IM filter coefficients are programmed with the
COP_4 and COP_S command (see Chapter 6.5 for details). These command
sequences also contain the coefficients for the R1 block.

Transhybrid Balancing (TH) Filter

The flexible implementation of the Transhvbrid Balancing (TH) Filter allows optimization
over a wide impedance range. The resulting Transhybrid Loss can achieve 30 dB
(typically better than 40 dB; PEB/PEF 2466 without connecting a SLIC).

The programmable block TH is internally implemented by two filter blocks that work in
parallel: A second order Wave Digital Filter {IIR) and a 7-tap FIR Filter. The Wave Digital
Fiiter improves the low frequency response. It is programmed with 106 bits, The 7-tap
FIR Filter is programmed with 7*3 nibbles (84 bits} and is used for fine tuning. Both fitter
biocks work at a sampling frequency of 16 kHz.

The coefficients for the TH Filters are programmed with the COP_0, COP_1 and COP_2
commands {see Chapter 6.5 for details). For easy adaptation to different lines, four
independent coetficient sets can be stored in the CRAM. The TH Filter behavior can be
changed quickly by selecting any of the four sets with the bits CR0.0 and CRO.1. Bit
CRG.7 enables/disables the TH path.

Frequency Response Correction (FRR and FRX) Filters

Frequency Response Correction (FRR and FRX) Filters are provided for line
equalization and compensation of attenuation distortion. The use of minimum phase
filters instead of linear phase filters improves the Group Delay Distortions. The
Frequency Respense Receive (FRR) Filter corrects distartions of the recaive path, the
Frequency Response Transmit (FRX) Filter performs the same function in transmit
direction. Both are implemented as 5-tap programmable FIR filters operating at 8 kHz.
Each of them is programmed with 5°3 nibbles (80 bits). Their frequency response is
better than 0.1 dB. FRX and FRR coefficients are programmed with the COP_§ and
COP_7 commands (see Chapter 8.5 ). Bit CR0.5 enables/disables FRX, Bit CR0.4
snables/disables FRR.

The R1 Filter is also used to compensate the frequency response in the recsive path.
The programming bits for the R1 Filter are part of the programming sequence for the
rmpedance Matching Filters (COP_4, COP_5).
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Amplification/Attenuation Filters {AX1, AX2, AR1, AR2)

There are two separate filters in the transmit path and in the receive path, improving the
tevel adjustiment in both directions. These blocks allow optimal adjustment of the digital
dynamic range. They further improve the transhybrid balancing results and allow gain
adjustments independent of the TH Filters.

The Armplification/Attenuation Filters AX1 and AR1 are programmed with 5 nibbles each
{20 bits each). The AX2 and AR2 Filters use 3 nibbles (12 bits) each for programming.
This results in 32-bit programming information for the AX1 and AX2, and the same
number of bits for the AR1 and AR2 filters. As shown below. the granularity of the gain
adjustments is very fine,

» Amplification/ Attenuation Receive (AR1, AR2) Filter

Range Step Size
+3 dBto -14 dB 0.02 10 0.05dB
-14 dB to -24 dB 0.05dB

» Amplification/Attenuation Transimit (AX1, AX2) Filter

Range Step Size
-3dBto+14 dB (.02 t0 0.05 dB
+14 dB to +24 dB 0.05 dB

The coefficients for AX1/AX2 and AR1/AR2 are programimed with the COP_8 and
COP_9 commands {see Chapter 8.5 }. Bit CR(.3 enables/disablas AX1 and AX2, CR0.2
enables/disables AR1 and AR2.

Total Range for Amplification/Attenuation

The ampliication/attenuation of the transmit and receive paths are determined by the
accumiated effect of the following blocks:

Attenuation receive: AR = AR1 + FRR + AR2 + R1
Amplification transmit: AX = AX2 + FRX + AX1

The transmission characteristics of the SICOFI®4-uC (see Hardware Reference
Manual Chapter 4.2) is guaranteed for the following range of total amplification/
aftenuation:

Receive characteristics: -9 dB < AR <0 dB
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