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A
Am 209 1 Advanced

Micro
ISDN Echocancellation Circuit (IEC-Q) Devices
DISTINCTIVE CHARACTERISTICS 7
W Full duplex data transmisslon and reception -Data available via Monitor channel:
at the U reference point according to the Layer 1 CRC transmission errors
Specification of the American National Stan- Measurement value of the loop current
dard Institute ANSI® T1.601-1988 Echo Canceller coefficients and internal status
. values
—144 Kkb/s user bit rate over a two-wire subscriber o
loop ~Switching test loops
. ; —Generation of synchronized 7.68-MHz clock for
S K maitonancs channa for sxecaton o et SBCX i NT mode
loop back commands and monitoring trans- m  Adaption of internal interfaces to the cu'rrent
mission errors signal direction by programmable operational

. m :
~Activation and deactivation procedure odes

—Satisties transmission requirements for loops -LT: Line termination in public or private exchange

—15 of ANSI's 15 telephone plant test loops ~TE: Terminal mode
115 of s 15 telephone plant test loop —NT: Network termination connected to SBCX

“

= IOM-2™ Interface ~NT-PABX: Trunk module (TDM)
—Optimized for working in conjunction with SBCX™, ®  Built in wake-up unit for activation from power-
EPIC™ and IDEC™ telecom IC’s down state
—Handling of the commands and indications con- m  Adaptive echocancellation

tained in the IOM-2 C/I channel for deactivation,
activation, supervision of power supply unit and
equipment for testing
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DISTINCTIVE CHARACTERISTICS (continued)

X Adaptive equalization
®  Automatic polarity adaption

m  Clock recovery (frame and bit synchronization)
in all applications

Automatic gain control

Low-power consumption:

standby: 35 mW
active: 290 mW (Am2091)
150 mW (Am20911)

24-pin DIP package (Am20912)

W 44-pin PLCC package (Am2091)

Note: The Am2091 is the one-chip version of the
Am20911 and Am20912

GENERAL DESCRIPTION

Different hardware configurations as well as different
operating modes of the IEC-Q™ are selectable to cope
with the different system requirements.

Togetherwith the EPIC, performing the control of the C/l
channel, B-channel slot assignment and the Monitor
channel handling and together with the IDEC, a HDLC
controller for four independent D channels, an LT
configuration with up to 8 IEC-Q devices can be ‘buit.

By using the SBCX (four-wire S/T bus interface) a com-
plete NT1 Network Termination can be built with only

two devices. If intelligent maintenance functions are
required, the SBCX is replaced by the ISAC-S™ which

provides microcontroller access to the IOM-2 control -

channels (MON, C/I).

With Voice/Data modules such .as DSC Digital
Subscriber Controller™ and ITAC™ Terminal Adapter
Circuit acomplete TE conﬁguratlon can be builtin a cost
effective manner.

IoM-2
v —] [Eca > ° " EPIC 2 PCM
Am2091 I I ] Am2056 PABX
. 1, '
. H IDEC IDEC
. ' Am2075 Am2075
N |
u— [Eca I 1
Am2091 |
[119]
Figure 1. LT Application 118928-02
1OM-2
s SBOX IEC-Q U
Am2081 Am2091
ISAC-S IOM-2
s Am2085 RS0t u
[ile]
Figure 2. NT Application 11892B-03
2 Am2091

T~7605

m  40-pin DIP package (Am20911)
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f T-75-15
loM-2 )
PCM —1  Anr26s6 T T ] Amsost [ U
IDEC IDEC : .
Am2075 Am2075 L .
6 Amgost [ U
pC
The basic timing is generafed by the IEC-Q. 11802804
Figure 3. NT-PABX Application
ITAC
DSC IOM-2
Am79C30A AECS, U
[Tl
11892B-05

Figure 4. TE Mode

Am2091
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['ADV MICRO (TELECOM)

CONNECTION DIAGRAMS
Top View

44-PIn PLCC

PCA, ‘

PCA,
DISS
SLOT,
SLOT,
Am2091 NC
SLOT,
cLs
DCL
FSC
TP

Note: Pin 1 is marked for orientation,

Am2091
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£
: T-75-15
CONNECTION DIAGRAMS (continued)
40-Pin DIP
Voo OJ1 @ U 40 [1 PCD,
TSP [ 2 ag [I PcD,
NC O 3 3g [ PCD:
LEVEL [] 4 a7 [ PCAD
NCc O5 36 {1 PCWR
™, 4 6 3511 PCA,
D, 07 343 PCA;
TD: 8 331 piss
RANGE O 9 323 sLOT,
LOOP [ 10 Am20911 31[d SLOT,
PDOW O 11 301 SLOT.
CLs O 12 29 CLS |
PDM O 13 28{3 poL
cix O 14 27 FSC
AUTO O 15 260 TP
INT E| 16 251 RESQ
TP, O 17 240 Doy
PS, [ 18 231 D
PS: O 19 20 LT
GND O 20 21 [ BURST |
|
24-Pin DIP \
DVoo [ 1@ 24 Acur |
|
poow [] 2 23 ™1 Bour |
DGND [] 3 22[] cLX
RANGE [] 4 211 1p,
Loor [ s 20 [] TD.
- Ver [ 6 pmooei2 19 [ Do
CLs [} 7 18 [_] AGND
LeveL [] s 1717 poM
Xeur [ 9 16 [] AVqo
Nc [] 10 15177 Aw
X CJ 11 147 Bu
GND [] 12 183 7] Voo
Note: Pin 1 is marked for orientation.
AmM2091 5
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LOGIC SYMBOL foTe78ls
——» D, Acur [—>
4——— Dour Bouwr . [—
<4+—P| DCL Ay [&—— : .
4+—¥ FsC Bw [¢——
+——{cis ™, [¢——
——>{ INT TP |[——
<+—¥ pcp, DiSS [¢——
<—»] pPcp, ps, |¢———
<«——»| PCD, ps, [¢——
«———— FCAD  Am2091 Vees [~——>
<4———| FCWR X |———
<«— PCA, Xour |-
<+——| PCA, LT [¢———
—{ AuTO BURST |[¢———
———» TSP sLoT, [
—» RESQ SLOT, [¢&——
——{ oD SLOT, |¢———
—22 3l Vo Voo [¢—23
————>» GNDd GNDa [¢—~-2 11892806
6 Am2091
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ORDERING INFORMATION

Standard Products

AMD standard products are available in several packa
is formed by a combination of: a. Device Number

b. Speed Optlon (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

© Tu75-15

ges and operating ranges. The order number (Valid Combination)

-r* e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

Am2091 P C B
a. DEVICE NUMBER/DESCRIPTION
Am2091 -
ISDN Echocancellation Circuit (IEC-Q)
Valld Combinations
AM2091 JC, JCB
AM20911 PC, PCB
AM20912 PC, PCB

c. PACKAGE TYPE

J = 44-Pin Plastic Leaded Chip Carrier

(PL 044)

P = 24-Pin Plastic DIP (PD 024) (Am20912)

b. SPEED OPTION
Not Applicable

Valid Comblinations
Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly
released combinations, and to obtain additional
data on AMD's standard military grade products.

P = 40-Pin Plastic DIP (PD 040) (Am20911)

Am2091

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TADV MICRO (TELECOM) 28E D MM 0257527 0027957 5 WM

Am2091 PIN DESCRIPTION

A
(Input)
Received line signal to hybrid.

Aour
(Output)
Transmitted line signal to hybrid.

AUTO

(Input)

Auto/transparent mode selection of EOC (automode
=High).

Bin

(Input)

Received line signal to hybrid.

Bouy

(Output)

Transmitted line signal to hybrid.

BURST

{Input)

NT, NT-TE mode =Low. LT, NT-PABX mode = High.
CLS

(Output)

TE/NT: 7.68-MHz clock out synchronous to line signal.
NT-PABX: 512-kHz clock out synchronous to line
signal.

DCL

{Input/Output)

IOM-2 device clock.

D

(Input)

IOM-2 data input synchronous to DCL.

DISS

(Output)

Disable supply (active High).

*DOD '

(Input)

Dour open drain {High); internal pull-up resistor at Dour
(Low).

Dour .

(Output)

IOM-2 data output synchronous to DCL.

FSC
(Input/Output)
|0OM-2 frame clock.

GNDa1t

0-V analog ground.
GNDa2

0-V analog ground.
GNDd

0-V digital ground.
INT

(Input)

Controller interface interrupt must be clamped to Low
during normal operation.

LT

(Input)

LT mode. (Highinput=LT mode; Low input= NT mode.)
NC

Not connected.

*PCA,

(Output)

Power Controller interface address bus.
*PCA,

(Output)

Power Controller interface address bus.
*PCD»

{Input/Output)

Power Controller interface data bus (MSB, do not con-
nect if not used; internal pull-up).

*PCD,

(Input/Output)

Power Controller interface data bus (do not connect if
not used; intemal pull-up),

*PCD;

(Input/Output)

Power Controller interface data bus (LSB, do not con-
nect if not used; internal pull-up).

*PCRD
(Output)
Power Controller interface read request (active Low).
(Output)
Power Controller interface write request (active Low),

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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PS;,
(Input)
NT: Power Status (primary).

LT: PFOFF, Power Feed Off. Must be clamped to Low if
not used.

PS;

(Input)

NT: Power Status (secondary).

LT: Monitor Power Feed (active High). Serial data of
Power Feed Current.

RESQ

(Input)

Power On Reset (active Low) must be Low at least
300 ps. The clock on the DCL pin has to be applied
during RESET in the LT mode and in the NT-PABX
mode. Clamp to High if not used.

SLOT,

(Input)

256 kb/s modes select. Allocation of time slot forBURST
mode.

SLOT,

(Input)

256 kb/s modes select. Allocationof time slot forBURST
mode.

VDDa1

5-V £5% analog supply voltage.
Vbpaz

5-V 5% analog supply voltage.
Voba

5-V £5% digital supply voltage.
Vaer

(Output)

Vrer pin to buffer internally generated voltage with
capacitor 10 nF versus GNDa.

Xin

(Input)

In all NT modes, crystal connection. In all LT modes,
15.36-MHz clock input synchronized to IOM™ clocks,
Xour

(Output)

In all NT modes, crystal connection. In all LT modes, to
be left open.

“Note: These pins are switched as test pins (I/O) during test
condition.

For DOD = 1: Dout open drain output (extemal pull-up)
For DOD = 0: Dour

SLOT: Binary Dour Dour
(Input) Equivalent| InSLOT in/SLOT
P Dour Position Position
256 kb/s modes select. Allocation of time slotforBURST
mode. RESQ =0 0 Low Internal pull-up
TP 1 Internal puil-up | Internal puil-up
(Input) RESQ =1 0 Low High Z
Test Pin (do not connect; internal pull-down). High High Z
TP,
(Input)
Test Pin (digital loop, do not connect; internal pull- RESQ TSP Mode
down).
TSP 0 0 SESI%I":'1 .
(Input) 0 1 ata Throug
Test Single Pulses must be clamped to Low if not used. 1 0 Normal
1 1 Test Single Pulses
Am2091 9
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Am20911 PIN DESCRIPTIONS

The Am20911 is the digital part of the IEC-Q containing
the SIU (System Interface Unit) and REC (Receiver
blocks) in a 40-pin DIP package. Specified functions
and timing requirements are identical to those for the
one-chip (Am2091) solution.

AUTO

(Input)

Auto/transparent mode selection of EOC (automode
=High).

BURST

(Input)

NT, NT-TE mode =Low. LT, NT-PABX mode = High.
CLS

(Output)

TE/NT: 7.68-MHz clock out synchronous to- line
signal.

NT-PABX: 512-kHz clock out synchronous to line
signal.

CLX

(Output)

Transmit clock to Am20912,
ClLis

(Input)

15.36-MHz input clock connected to CLis pin of
Am20812 in proposed application.

DCL

(Input/Output)

IOM-2 device clock.

D

(Input)

IOM-2 data input synchronous to DCL..
DISS

(Output)

Disable supply (active High).

Dour

(Output)

I0M-2 data output synchronous to DCL..
FSC

({Input/Output)

IOM-2 frame clock.

GNDd
0-V digital ground.

INT
(Input)

Controller interface interrupt pin must be clamped dur- -

ing normal operation.

LEVEL

(Input)

Level signal connected to LEVEL output of Am20912
during normal operation.

LOOP

(Output)

Analog loop if active High (to Am20912).

LT

(Input)

LT mode. (Highinput=LT mode; Low input = NT mode.)
NC

Not connected.

*PCA,

(Output)

Power Controller interface address bus.
*PCA;

(Output)

Power Controller interface address bus.
*PCD,

(Input/Output)

Power Controller interface data bus (do not connect if
not used; internal pull-up).

*PCD;
(Input/Output)

Power Controller interface data bus (do not connect if
not used; internal pull-up).

*PCD;

(Input/Output)

Power Controller interface data bus (do not connect if
not used; intemal pull-up),

*PCRD

(Output) :
Power Controller interface read request (Low).
*PCWR

{Output)

Power Controller interface write request (Low).

10 Am2091
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PDM TD;,
(Input) (Output)
Output of A/D converter (15.36-MHz periods) con- Quad ternary data out.
nected to PDM pin of Am20912.

TD:
PDOW (Output)
(Output) Quad ternary data out. Stable with falling edge of CLX.
Power down signal active High (to Am20912). TP
PS, {lnput)
(Input) Test Pin (do not connect; internal pull-down).
NT: Power Status (primary).

TP:
LT: PFOFF, Power Feed Off. Must be clamped to Low if (Input)

not used.

PS;
(Input)
NT: Power Status (secondary).

LT: Monitor Power Feed (active High). Serial data of
Power Feed Current.

RANGE

(Output)

Range signal to Am20912.

RESQ

(Input)

Power On Reset (active Low). Must be Low at least
300 ps. The clock on the DCL pin has to be applied
during RESET in the LT mode and in the NT-PABX
mode. Clamp to High if not used.

SLOT,

(Input)

256 kb/s modes select. Allocationoftime slotfor BURST
mode.

SLOT,

(Input)

256 kb/s modes select. Allocation of time slotfor BURST
mode.

SLOT:

{Input)

256 kb/s modes select. Allocation of time slotforBURST
mode,

TDO 7

(Output)

Quad ternary data out.

Test Pin (digital loop, do not connect; internal pull-
down).

TSP .

(Input)

Test Single Pulses must be clamped to Low if not used.
Vood

5-V +5% digital supply voltage.

*Note: These pins are switched as test pins (/O) during test

condition.

TDe TD1 TDz2  Signal Level
0 1 0 3
0 1 1 1
0 0 1 ~1
4] 0 0 -3
1 X X 0

x=10r0
RESQ TSP Mode

0 0 RESET

0 1 Data Through

1 0 Normal

1 1 Test Single Pulses

Am2091
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Am20912 PIN DESCRIPTION
AGND - PDM
(Input) (Output)
Ground pin. 15-MHz, 1-bit output signal of the ADC in phase with

CLis. Changes with rising edge of CLis +2-4 ns.
A Capacitive load should be minimized.
(Input)
Received line signal from hybrid. PDOW

{Input)
Aour Activates power-down mode, only oscillator and level
(Output) detect are operating during power-down.
Transmitted line signal to hybrid. RANGE
AVpp (Input)
(Input) Activates 6-dB attenuation for the ADG input signal,
Voo pin. TD,
Bin (Input)
(Input) Digital input signal to the DAC.
Received line signal from hybrid. D,
Bour (Input)
(Output) Digital input signal to the DAC,
Transmitted line signal to hybrid. TD.
CLX (Input)
(Input) Digital input signal to the DAC. TDz-o must be stable with ‘
80-kHz clock input. Transmitter is synchronized to this falling edge +150 ns ~150 ns of CLX.
clock. Voo ‘
CLs (Input)
(Output) Voo pin.
15-MHz input clock. Capacitive load should be Vaer
minimized.

(Output)
DGND Vrer pin to buffer internally generated voltage with
(Input) capacitor 10 nF versus AGND.
Ground pin. Xin
DVop (Input) .
(input) in all NT modes, crystal connection. In all LT modes,
Voo pin. 15.36-MHz clock input synchronized to IOM clocks.
GND Xout
(Input) (Output)
Ground pin In all NT modes, crystal connection. In all LT modes, to

’ be left open.

LEVEL
(Output) : TDo TD4 TDz Signal Level
Detects the 0 crossing of the differential input signal and o ] o 3 4
is used to activate the |IEC-D. o . ) ) : =
LOOP 0 0 1 .
(Input) 0 0 0 -3
Activates the analog test loop. 1 x x 0
NC x=10r0
Not connected.
12 Am2091
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T«75-15 _
OPERATIONAL DESCRIPTION
Operation Modes and Functions ‘
Table 1. Modes of Operation i
Input Pin Output Pin Super-
P Synchronized to U Frame-
) Marker
Mode | Burst| LT Slot0 Slott Slot2 DCL DCL CLS
NT 0 0 0 0 0 —_ 512 kHz 7.68 MHz No*
NT 0 0 1 0 0 — 512 kHz 7.68 MHz Yes*
TE 0 0 0 1 0 — 1.5636 MHz 7.68 MHz No*
TE 0 0 1 1 0 —_ 1.536 MHz 7.68 MHz Yes*
PABX 1 0 Slot Assignment 512 kHz— — 512 kHz
4.096 MHz
LT 1 1 Slot Assignment 512 kHz— — -
4.096 MHz
*Notes: 1. DCL period High phase of FSC at superframe position.
2. DCL period High phase of FSC at normal frame position (see Timing Diagram).
. Interfaces
Table 2. Slot Assignment Table 3. Embedded Operation
(DCL = 4.096 MHz) Channel Mode (EOC)
gfgf Input Pin
No. [ Siot0 | Slot1 | Slot2| Bit No. Mode Auto
0 0 0 0 0-31 Transparent 0
1 0 0 1 32-63
2 0 1 o 64-95 Automatic 1
3 4] 1 1 96127
4 1 0 0 128-159
5 1 0 1 160-191
6 1 1 0 }192-223
7 1 1 1 224-255
Am2091 13
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- " .
T-76-15 h
256-4096 kb Am2091 a
s 26 6
—* D Acur
~_256-4096 kb/s 27 B 4 .
512-8192 kHz 31 gcg— ;‘" 5 Hybrid P
iN
. 14 )
FSKHZTTE' FSC Bw [ | ) by
oM Glock 1635 = | Xowr v
———» Generation| MHz i1 X 1 |e2— N
0/+5V —Ze} pop TP, 22— NC
5V B0 T Voow [ z
45V —24 BuURST Voou 1:
0/+5V 38 SLOT, Vbos2 " +5V
0/+8v—3sd sLOT, Voos 1
0/+5V—2u1 sLOT, Voos [&— __1100 nF
0/+5v—8sl AUTO GNDd e T Power
0/+5V—2+] TSP GNDat é Supply
/\ 0/+5V—24] RESQ GNDa2 fe-1 ov Feeding
= 44 Circuit
PCD,
43 PCD DISS 37 Disable Supply
[—— ] y
< 42 PCD, PS, |22 P?wer Feed Oif
- 41 POWR PS, lell Monitor Power Feed
40 Fore =Ty V, 9
[«— 1 PCRD REF
- 39 PCA, NG 34 __NC —1100F
38 PCA, NC 12 NC l oV
9u T cts EwnNe

Microcontroller

Bus 11892B-07

Flgure 5. NT Mode

Am2091
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7 Tu75-15 E
15.36 MHz
2564096 kb/s 23 D Am20911 V. ! .*jll
256-4096 kb/s 24 b "1 20 OV=1000F | poyer
5128192 kHz 28 ] Do GND [+ Disable Supply _| Supply
———=—="a} g DISS - :
8 kHz 27 FSC P, 18 Pv.vr Feed Off .Fg_edlr‘\tg
Clol « l. NC 22 cLs PS, 19 Monitor Pwr Feed ircul
—| Generation | sy —224] | T 1P je28-NC Am20912
System +5V 2] guRsT 1P, [ -NC_. PV,
oc 0745 V-2l s10T, NC &Nc‘f AVeo
0/+5V—1-=] sLOT, Ne f+=-NG 72 ]PVer
0745 v+ sLOT, 100 nF GND N
0/+5 V== AUTO D xu |
0745 V—2—] TSP OVLEINGND  Xour—2# NC |
0/+5V-2wl RESQ  RANGE[— 4o RANGE  Nc[% NC
2o PCD, PDOW |2 2ol PDOW
. 39 PCD, LOOP 10 5 LOOP
le———38 o] PCD, Clus 1i I 1cL.s ot a
- SLAPCAD  LEVEL 2{LEVEL  Agrl— [
% | oomm pom fe 17 1PDM  Bowr , ] 1
35 14 22 15 Hybrid
16_| PCA Do 21 0o B
: INT D, D,
v 0, |- 2—— 22+ TD. Ve L__uo nF |
Microcontroller
11892B-08
Figure 6. NT-PABX Mode
Am2091 15
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d T-75<15 v
Am2091 a
—256Kbis - 26 D o 6 _
<256 Kbls __ 27 D‘" B 4 _
512 kHz 31 D:}“{ —:ﬂ 15 Hybrid B —
_ 8kHz 30 N 14 " b
- FSC Bu [ | ! by
7.68 MH 32 2 '
o £ 17 CLS TP T NC
0/+5 V? DOD TP, [ — NC
oV = Voou [+
ov e 7] BURST Voou [+
0/+45 V—s—s-b SLOT, Voo . WSV
ov e ] SLoT Voos ,
ov. —" - stor, Voos 2; __ltoonF
0/45 V—3> AUTO GNDd ] T Power
0/45V—=—+ TSP GNDa1  Supply
/\ 0/+5V—2+ RESQ GNDa2 |e1& ov Feeding
4 pcp, DISS —9:- NG Circuit
:: PCD, PS, ;
‘—"'—41" PCD, PS. :
PCWR )
40 P__VL.R i1 15.36.MHZ J 30 pF
a0 PCRD Xin ¢ I
PCA, —
38 0 —T— 40 pF
1o | PCA Xour " . JI ]
” INT NC —9 NC oV
No NG Veer =10 nF
Microcontroller
Bus | ov 11892B-09
Figure 7. NT Mode
16 Am2091
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Am2091 7 a
5 /s 26 D 6
< 256-4006kb/s 27 | ™ Rowr I _
512-8192kHz a1 | Do Bowr [, Hybrid —
DCL Ay
8 kHz 30 14 3
| *1 FSC Buw - . bO
IOM-Clock
ion |512KH 29
. Generation |° z 32 CLS ey 2 NG
0/+5 V17, DOD TP, 1—-7—-Nc
oV BT Voot .
5V 2 BURST Vooar "
0/+45V—2L o SLOT, Vooe " 45V
0/4+5 V—2-+ SLOT, Voo [+ '
0/+5V—2+! SLOT, Voos [*— __l100nF
0/45V—ef AUTO GNDd 5 _1_— Power
0/45 V—nt TSP GNDa f— . Supply
/\ 0/+5 v—2-sl RESQ GNDa2 p- oV Fg'edlr'\tg
44 o1 pcD, Diss f—-» NG ircui
43 .1 pcp, PS; i+ »
42 PCD, PS.
41
40 _P_Cﬂﬂ 11 15.836 MHz 130 pF
PCRD X | t H
:2 PCA 10 _—T— |30 pF
PCA, Xour 2 d | I——o
- 19 of T NG [ ne ov
‘ Nve  2ne Veer [~ 100F
Microgontroller _TFV
us.
11892B-10
Figure 8. NT-PABX Mode
Am2091 17
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Figure 9. TE Mode
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FUNCTIONAL DESCRIPTION -
The IEC-Q can be subdivided into three main blocks: For maintenance functions two modes can be selected.
LIU. Line Interf . Inthe automode all ANSI specified EOC procedure han-
~LIU, Line Interface Unit dling and executing is performed. In the transparent
-SIy, Systerp Interface Unit mode all bits are transferred transparent to the IOM
—REC, Receiver interface without any internal processing.
The Line Interface Unit (LIU) contains the crystal oscilla- The Receiver block (REC) performs the filter algorithmic
tor and all of the analog functions, such as the A/D functions using digital signal processing techniques.
converterin the_ receive pz_ath and the pqlse-shaplng D/A Modules for echo cancellation, pre- and post-equaliza-
converter and fine driver in the fransmit path. tion, phase adaption and frame detection are imple-
The System Interface Unit (SIU) performs the connec- mented in a modular multi-processor concept.
tion between the U and the IOM interface. The data The B-version of the IEC-Q is available in a One-Chip
channels (2B+D) are transferred after scrambling. or (Am2091) and a Two-Chip (Am20911 Digital, Am20912
descrambling and speed adaption to the appropriate Analog) solution.
frame. A complete activation and deactivation proce- . X .
dure is implemented, whichiis directly controlled by acti- ~  In the first part of this data sheet the overall function of
vation and deactivation indications from U or IOM inter-  the U fransceiver (One- or Two-Chip) is described.
face. State transition of the procedure depends on the In the second part selected information is given for the
reached status of the receiver (adaption and synchroni- digital and analog part
zation)- and timing functions to watch fault conditions. , )
Am2091 19
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IEC-Q INTERFACES T-75-15
U Interface
Table 4. U Frame Structure
Framing | 2B+D Overhead Bits (M1-M6) )
Quat Positions 1-9 10-117 118s 118m | 119s | 119m 120s 120m
Bit Positions 1-18 19-234 235 236 | 237 238 239 240
Super| . Basic .
Frame Frame Sync
- # # Word 2B+D M1 M2 M3 M4 M5 | M6
) act
1 1 ISW 2B+D | eocy 60C €80Ca act 1 1
- deact. o
.2 SW 2B+D Q0C am e0Cy . eoC, psi| 4 febe
- . 1
3 SW 2B+D eoc, eocu | eocs ps2|  cre Crc,
1
4 sw 2B+D €0C eocy €0Cy, ntm crcy crey
1
5 SW 2B+D €0C o 90C 2 €0C &3 ~ cso crcs CICs
6 SW 2B+D 80C gn e0C) e0Cp 1 crey crcy
7 sSwW 2B+D ec;c s e0Cy @oCs 1 crcy CICio
8 sSW 2B+D €0C; aocy €0Cs 1 oIy CrCiz
23... i
LT-to-NT - 1 NT-to-LT
direction direction
1 = Reserve =reserve bit for future standard; set =1 act = activation bit
EOC = Embedded operations channel ps1, ps2 = power status bits
a = Address bit . ntm = Nt1 In Test Mode bit
dm - = Data/message indicator crc = cyclic redundancy check covers
i = [nformation {(data/message) 28+D & M4
ISW = Inverted Sync Word febe = far end block error bit
SW = Sync-Word cso = cold start only
2B1Q Superframe Technique & Overhead Bit Assignments deact = deadtivation
(8 x 1.5 ms “Basic Frames” = 12 ms Superframe)
Am2091
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T-75-15

U Interface Malntenance Channel All messages are latching. That is, they will be continu-

Il il an RTN {retum to normal) message
Embedded Operation Channel (EOC) gpégggcuted until a (re ) g
The EOC protocol operates in a repetitive command or :
response mode with a triple last look and master func- ’
tion on the network side.

MON-0 M1, M2 MON-0
] EOC N EOC ] EOC
NT U LT |

Transmission Possible |
ARM (Cl) Indication |
|

T T l
. 3x
IOM-2 I I‘ T re- I I' IOM-2
A ! ) A B
| S !
Execute " Transmit Request
Fee=—-- L
. . |
Echo ' '
] 1 A
IOM-2 == L= 1I I — IOM-2
3x
T
Receive Possible
l UAI (C/l) Indication
MON-0 M1, M2 MON-0
EOC EOC * EOC —>
A: Automode
T: Transparent mode
Figure 10. EOC Procedure 118928-12
Am2091 21
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Loopback Channel (B1 or B2)

ADV MICRO (TELECOM) MR 0257527 0027971 T M
Table 5. Frame and Functions T"' 75"' 1 5
EOC
Address Data/ Information (o)rigin Message
Fleld Message (d)estination
Indicator .
al a2 a3 d/m i1 12 1314 15 i6 i7 18 LT NT
0O 0 O NT Address
1 1 1 Broadcast Address

1 Message
[¢] Data
1 o 1 01 0 0 0 O o d LBBD
1 o 1 o1t 6 0 0 1 (] d LB1
1 o1 o1 0 0 1 O o d LB2
1 0. 1 01 0 0 1 1 o d RCC
1 ot 01 0 1 0 O o d NCC
1 Tt 1 11 1 1 1 1 o d RTN
1 0 0 00 0 0 O0 O dfo o/d H
1 1 0 101 0 1 0 d o uTC

RTN = Return to Normal Releases all outstanding EOC controlled operations; reset of EOC

processor to initial state,
uTc = Unable to Comply Ack Validates the receipt of an EOC message, but the EOC message is
'  not in the menu of NT.

NCC = Notify of Corrupted CRC

RCC = Request Corrupt CRC

H = Hold State

LBBD = LoopbackBi1,B2andD . Request within NT/SBCX.

Request within NT/IEC-Q.

Only EOC frames with data/message indicator set to 1
(message) are able to evaluate; otherwise, a UTC mes-
sage will be replied.

NT Automode

For NT Automode configuration, every EOC message
will be recognized and executed after receiving three
identical consecutive EOC frames with correct NT ad-
dress 000 or broadcast address 111. All received EOC
frames are echoed back in the next transmitted EQC
frame (0.75 ms frame delay) except:

m  Wrong address o
In this case, the HOLD state message with NT
address will be transmitted until a correctly ad-
dressed message is received.

® Message not executable
A UTC message is transferred back after the third
non-executable identical received message.

For test purposes, all EOC frames are transmitted via
the IOM-2 Monitor channel, after the third correct
reception.

NT Transparent Mode

For NT Transparent Mode, the received EOC frame will
not be analyzed or executed but rather transmitted
downstream to the IOM-2 Monitor channel. In the
upstream direction, the last incoming EOC code from
the 1OM-2 Monitor channel is used for transmission.

LT Automode

In the LT Automode, EOC frames to be sent are taken
from the IOM-2 Monitor channel and are continually
transmitted until a new EOC frame Is to be sent. After
POWER DOWN, RESET or during start procedure,
an RTN (return to normal) message is transmitted.
Every new transmit request will enable the return mes-
sage.The return message upstream via IOM-2 Is a
single transmission of an accepted EOC frame, Every
EOC frame will be accepted only after first detecting 3
identical consecutive EOC frames and if the new EOC
frame is different from the previously accepted one.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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LT Transparent Mode

For LT Transparent Mode the transmit procedure corre-
sponds to the LT automode. In the receive direction, the
IEC-Q Is transparent to every EOC frame.

CRC Process

An error monitoring function is implemented covering
the 2B+D and M4 data transmission of a U-superframe
by a Cyclic Redundancy Check (CRC).

The computed polynomial is:
Gu) =u®+u"+ P+ U2+ u+1
(+ modulo 2 addition)

The generated check digits (CRC bits CRC1,CRC2, ...,
CRC12) from the data are transmitted in the following
U-superframe after the data transmission (CRC1 most
significant bit). The receiver will compute the CRC of
the received 2B+D and M4 data and a comparison will
be done with the received CRC bits generated by the
transmitter.

A CRC error will indicate a block error: FEBE (Far End
Block Error) or NEBE (Near End Block Error) are set to
0 (Error) depending on the upstream or downstream
direction.

T-75-15
The FEBE bit will be placed in the next available
U-superframe transmitted to the originator.

The IEC-Q contains two error counters clocked by the
far end or near end error indication.

The maximumcounter value is 255; areset is performed
either during activation of the U interface or after read
out. Both counter values can be read out via the Monitor
channel (MON-8) of the IOM-2 interface. In the NT
mode, block error indications are issued additionally by
a MON-1 message every time an error has occurred.

Corrupted CRC (CCRC)

Data fault conditions can be generated for testing of the
CRC procedure by manipulating the CRC reset.

ARequestof Corrupted CRC (RCC) will invert the trans-
mitted CRC bits.

The Notify of Corrupted CRC (NCC) causes the re-
celved CRC bits to be corrupted. In both test modes the
error counters in the addressed chip are stopped and
error indications via IOM-2 interface are retained.

In the transparent mode the EOC messages will pass
throughthe chipwithout execution. There is no suppres-
sion of error counter and error messages towards the
IOM interface.

Am2091
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e : ——— T-75-15
IOM-2 NT u LT IOM-2
< DD , SFR (n) DD
(2B+D),M4 (2B+D),M4
/ CRC1-CRC12 / / CRC1-CRC12 /
SFR (n+1)
MONA SFR (n+1.0625) I:EEBE (MON-8)
- rror v
( NEBé FEBE =1 Counter
< d SFR (n+1.0625) 73
- - FEBE=0
(MON-8) NEBE
< Error
Counter
by . SER (0+0.0825) . oy,
¥ (2B+D), M4 4 (2B+D), M4
G(u) G(u)
/ CRC1-CRC12 / / CRC1-CRC12 /
SFR (n+1.0625) » No
(MON-8) FEBE SFR (n+2) Yes
< Error FEBE=1
(MON-1) Counter =
FEBE 1 SFR (n+2) _
- - FEBE=0 v :
NEBE (MON-8)
Error
Counter
Figure 11. CRC Process 11892B-13
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! T-75-15 —
NT NT
IOM-2 Transparent Automode U LT IOM-2
(MON-0) NCC - EOC: NCC (MON-0) NCC
(MON-0) ACK | e | | EOG acknowledge . (MON-0) ACK
Detect
. | start inverse CRC bits (MON-8) CCRC
R Error |: FEBE=0
- (MON-1) NEBE Codnt I
NEBE (MON-8) RBEF
Error ~————
Count
FEBE ———
end inverse CRC bits (MON-0) NORM
- —— - - -——— ———————
(MON-0) RTN e | Freo EOC: RTN (MON-0) RTN
(MON-0) ACK o Eggct | EQC acknowledge (MON-0) ACK
_ (MON-0) RCC A » --- | stop _ EOC: RCC (MON-0) RCC
(MON-0) ACK o I[E):artoerc . I | EOC acknowledge |__(MON-0) ACK
{MON-8) CCRC . start inverse CRC bits
(MON-1) FEBE . _ FEBE=0
(MON-8) RBEN
Error [
Count
NEBE ———*
(MON-0) RTN EOC: RTN (MON-0) RTN
- ) - +——---- | Frge -t
(MON-0) ACK _ Error EOC acknowledge
#==== | Detect >
. end inverse CRC bits
11892B-14
Figure 12. Corrupted CRC test
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IOM-2 Interface

The IOM-2 interface is viewed as a standard interface
that interconnects different modules together in atermi-
nal. The interface is synchronized by frame and data
clock signals supplied by a master clock source. The
definition of master or slave mode depends on whether
the timing for the interface is received or supplied by the
device.

The I0M-2 interface consists of four physical connec-
tions. Two lines are for the transmission of data, one for
each direction. The othertwo lines are for the frame and

DD Data Downstream—Transmission of data from__.__—————

the exchange side to the subscriber side.

DCL Data Clock—Twice the data transmission. fre-
quency on DU and DD.

FSC Frame Synchronization Clock—Resets the bit
counter at the start of each frame.

The downstream and upstream directions are always
with respect to the exchange. From the device point of
view, these connections can also-be named Dw and
Dour, referring to the reception or transmission of data,
respectively.

T-75-15

data clocks (see Figure 13).

DU Data Upstream—Transmission of data from the
subscriber side to the exchange side.

DCL
FSC
v I |
DU
Dour D L -IO_N_G}V‘_IO_I'K>
To Subscriber
""""" SLAVE MASTER
o0 Clock Source
D Dour | Clock Source
11892B-15

Figure 13. IOM-2 Interface Signals

Am2091
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,ﬁ .
T-75-15
125 ps .I

FSC  [——— =
8-kHz |

Frame

oot fUL___ __JL
512 kHz*

DU B1 | B2 | Monitor o1 cn [vrlmx
DD B1 | B2 | Monitor bl ca [melmx
L\
v

Control Channel

125 ps
FSC —| I
por (UL ___ —— Uyt _
pu floMmcHo | cH1 | cH2 | cH3 | ch4 | ocHs | chHe | chz |cho
DD |loMCHo | GHt | cH2 | cHs | cHa | cHs | cHe | chz |cHo
B1 1 Monitor IDV

Figure 14. IOM-2 Interface Muitiplexed Frame Structure (2.048 kb/s)

B1, B2: Circuit switched voice/data

D: D channel for signaling and packet switched data
C/l: Command/indication bits for control

MR, MX: Monitor handshake bits

*DCL is programmable for values from 512 kHz to 4.096 MHz.

11892B-16

IOM-2 Interface Maintenance Functions

Control/indication Channel

The ControV/Indication channel (C/I channel) is used to
control the operational status:of the IEC-Q and to issue
corresponding indications.

In general, commands (on Dw) have to be applied
continuously as long as the required action is needed.

A command is validated by the IEC-Q if it has been
detected in two subsequent IOM frames (double last
look criterion). Indications (on Dour) are issued by the
IEC-Q as long as no other indication- has to be for-
warded. They are not strictly state oriented.

Am2091
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Table 6. C/l Channel Codes

NT Mode LT Mode

Code
In Out In Out

0000 DR DR -

0001 ' - DEAC
0010 FJ FJ

0011 | — HI

0100
0101
0110
0111
1000
1001
1010
1011 —
1100 Al
1101 —
1110 —
1111 DI pc

Al Activation Indication

AR Activation Request

ARL Activation Request Local Loop
ARM  Activation Request Maintenance bits
DC Deactivation Confirmation

DR Deactivation Request

DEAC Deactivation Accepted

DI Deactivation Indication

DT Data Through (test mode)

EN Error Indication 1 (error on U)
Ei2 Error Indication 2 (error on S/T)
Ei3 Error Indication 3 (timeout 15 s: error on U)
HI High Impedance (set by PFOFF)
INT Interrupt (set by power controller)
LTD LT Disable (control of pin DISS)
LsL Loss of Signal Level on U

UAI U Activation Indication

RES  Circuit Reset

RESt Recsiver Reset

RSY  Loss of Synchronization

PU Power Up

SSP  Test Mode (Send Single Pulses)
TIM Timing Required

FJ Frame Jump

IOM-2 MONITOR Channel

The MONITOR (MON) channel is used for the transfer
of messages and data related to maintenance functions.
The MX and MR bits in the fourth octet of the IOM frame
are used for flow control (active Low),

“ 17515
Transfer Procedure
The MON channel procedure allows a full duplex
transmission. The MX bit is used to start or indicate the
transmission of data on the MON channel. The receipt of
data is acknowledged making use of the MR bit in the
reverse direction. b

The procedure allows the transmission of two-byte
messages or data, The first byte contains the address
and possibly data while the second byte contains ames-
sage or data.

The MON channel is idle when the MX bit is inactive in
two or more consecutive frames. In this case, the MR bit
inthe reverse direction is inactive too. inthe MON chan-
nel binary 1s are transmitted. The transmission of the
first byte M1 Is started by the transmitter with the transi-
tion of the MX bit from inactive to active in the same
frame. This is allowed only if the MR bit in the reverse
direction has been in the inactive state for at least two
consecutive frames.

The receiver confirms the start of the transfer procedure
by setting the MR bit active if the transmitted bytes are
identical in the first two received frames. It acknowl-
edges the receipt of byte M1 by keeping the MR bit inthe
active state for at least one more frame.

In the frame following the transition of the MR bit from
inactive to active, the transmitter starts the transfer of
the second byte M2 with the transition of the MX bit from
active to inactive. The MX bit stays in the inactive state
for only one frame if the receipt of byte M1 has been
acknowledged by the receiver.

In the next frame the receiver sets the MR bit inactive
and acknowledges the receipt of byte M2 by a transition
of the MR bit from inactive to active one frame later.

The transmitter sets the MX bit inactive and keeps it
in the inactive state for at least one more frame. The
presence of the MX bit in the inactive state for two or
more consecutive frames indicates the end of the mes-
sage (EOM).

In the frame following the transition of the MX bit from
active to inactive, the receiver sets the MR bit inactive.
As it detects the EOM, it keeps the MR bit in the inactive
state until a new message is received.

If the received bytes are not identical and no EOM is de-
tected, the receiver sends no acknowledgment to the
transmitter; that is, it sets the bit inactive and keeps it in
this state until it has detected the response of the trans-
mitter (MX bit inactive in at least two frames) and until
a new transfer procedure is started. In general, after
starting the receive procedure, the MR bit stays in the
inactive state for at least two consecutive frames, the
transmitter is requested to abort transmission (MX bit
inactive) and to re-transmit the entire message.

Am2091
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If an EOM is detected the receiver sets the MR-bit
inactive, that is, no acknowledgment is issued and the
MR bit is kept in this state until a new transfer procedure
is started. The bit has to be set inactive at the latest one
frame after the MX bit has been inactive two times. Fur-
thermore, the receiver checks after the receipt of EOM
to see whether 2 bytes have been transferred. If this.is
not the case the whole message is disregarded by the
receiver.

To allow the start of a new cycle of MON messages
every 6 ms, and to prevent a hang-up situation under
failure conditions, the transmit procedure is reset to its
idle state every 6 ms. If this happens when a transfer
procedure is being performed, the transmitter of the
IEC-Q sets the MX bit inactive two times to assure that
the receiver enters the idle state too. If a transmit proce-
dure is reset the message is lost. To prevent this situ-

d T-75-15 -
ation the transmitter does not start a transfer procedure
during a period of time corresponding to 16 IOM frames
before the superframe indication (IOM frames 81-96) or
6 ms after (IOM frames 33-48). In this case the receiver
is requested to delay the receive procedure for not more
than four IOM frames compared to the timing diagram in
Figure 15,

The receive procedure is also reset to its idle state every
6 ms. If this happens when a receive procedure is being
performed the message may be lost because the gen-
eration of an abort request can not be guaranteed. To
prevent this situation the receiver does not start a
receive procedure during a period of time corresponding
to 16 |IOM frames before the superframe indication or
6 ms atfter. In this case the transmitter is requested to
delay the transmit procedure for not more than five IOM
frames compared to the timing diagram in Figure 15.

1 2 3 4 , 5 , 6 . 7
IOM Frame ] ] I [
Transmitter | I | I
MX-Bit M¥ I I

MX //—TI EOM

1

I I

!
I
I
|
I
o2 :,::::xMa({::::xMo(,::::xMx T
I
|
I
I

|
|
|
: I
|
XM%(I:::XFFXI::XFFX:::
| ‘

Receiver I
MR
MR-Bit T— //
MR | I h |
L | ACK] i ACK| L
2-byte message | i I i'
M1 First byte (address) MX I EOM
M2 Sacond byte (message/data) MX I | I
FF NOP
EOM End of message I I I I
ACK Acknowledgment
MR, MX Receive/transmit flow control active Low MR _I—_I I

Delay of multiple IOM frames allowed
the IEC-Q response with no delay

Figure 15. Transfer Procedure

A

Abort Request from the Receiver

11892B-17
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- | T 7.75-15
Recaive { U Superframe 1
U Frame Fetsd] 2 | 8 | 4 | s [ 6 | 7 | 8 [
Superframe- ) ’ ”
marker J-l - - - -
IOMFrame 1| 12| 24| 36| 48] o] 72| 84| o8| .
Possible Start -
of Montor | 31 [49 80} —
Procedure ! 1 + ! T
Reset Reset
Figure 16. Monitor Access 11892B-18
Message Structure The MON-0 structure is used for EOC related mes-
Table 7. MON-0 sages. The EOC address, the data/message (d/m) indi-
cator and the EOC code are as specified for the U
interface.

Automode Commands {messages on D) are used in the LT mode

only. They may be passed at any moment in time and
loooo|aaal] 1] | ecececcose | need to be transferred only once according to the proce-
dure specified in the MON-1 Indications section. Code

l 0 5%? | d/im l I EOC Code ! repetition is performed within the chip by the EOC proc-
) essor. These commands are latched. That is, they are
- valid as long as they are not disabled explicitly by a “re-
- turnto normal” message. Only one pending command s
EOC NT LT allowed. Thatis, one command has to be acknowledged ‘
Code before a new one may be passed (valid for MON and for
Hex D u D u EOC channel).
50 LBBD 1) LBBD Indications (messages on Dour) are used in the LT and
51 LB 1) LB1 NT mode. The validation (receipt of three identical
consecutive messages) of received EOC messages is
52 LB2 1) LB2 performed within the chip by the EOC processor. The
54 NCC 1) NcC EOC messages are issued across the MON channel
53 RCC " 1) RCC every time a change has been detected in the EOC
FF RTN 1) RTN channel, but only when validated by the EOC processor
(latched). In the NT mode these indications are issued
00 H 1) H H for test purposes only.
AA uTc
zz ACK Transparent Mode
! The MON-0 structure is used to transfer the 24 bits de-
Notation: fined for the EOC channel in the automode (M1, M2,
zz code identical to corresponding command M3). They are passed in the same order as on the U
U  upstream (TE — LT) interface making use of two 2-byte messages per super-
D downstream (LT — TE) frame. The 2-byte message marked by the superframe
d/m data/message indicator: 1: message indication transfers the first 12 bits of a superframe. The
0: data second 2-byte message is transferred 6 ms later..

Notes: 1. These indications are issued for test purposes
only. They are disregarded by the SBCX but
acknowledged according to the procedure

These bits are monitored continuously; that is, every
6 ms 12 bits are passed across the MON channel in

specified in the MON-1 Indications section. both the transmit and the receive direction. The IEC-Q
2. The EOC address of the NT is 000. The NT doesn’t perform any processing of the bits and treats
also reacts to the broadcast address 111, them in a completely transparent manner.
30 Am2091
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Messages:
FEBE Far End Block Error

FNBE Far and Near End Block Error
NEBE Near End Block Error

NORM Return to Normal

NTM  NT Test Mode

ST Self Test Request NT

STP Self Test Pass

MON-1 Indications

The MON-1 structure applies to the NT mode only and is
used for indications corresponding to specific bits in the
maintenance channel of the U interface and for S/Q
channel related messages.

Indications related to the Q channelissued by the SBCX

are transferred over the MON channel every time a
change has been detected in the Q channel (latching).
Block error indications (FEBE, NEBE and FNBE) are
issued by the IEC-Q every time an error has occurred
(non-latching); the response to a self test request (STP)
is non-latching too.

All indications received by the IEC-Q during one super-
frame (12 ms) are passed over the MON channel in one
block making use of one 2-byte message. Indications
issued by the SBCX may be received with a different
timing (for instance every 5 ms).

ADV MICRO (TELECOM) cOE D WM 0257527 0027980 0 M
Table 8. MON-1 Tables.MON-2 1-75-15 |
Automode and transparent mode Automode and transparent mode
|07001|X,XXX||ssss|mmmm| l[oo10]d d d d || dddddddd
R | | sacods | mMBits | | 2 | wmBts | | M Bits |
- The MON-2 structure is used in both NT and the LT
s/Q NT LT modes to transfer all the overhead bits except EOC
Code D U D U and CRC. This corresponds to 12 bits passed in the
same order as defined on the U interface and starting
0000 (first bit after the address bit) with the act bit:
0001 ST
Rl sTP U Super- NT - LT LT — NT
0100 FEBE Frame
1000 NEBE Position | position | control | position | control
1100 FNBE M41 act IEC-Q act IEC-Q |
1111 " NORM M51 1 MON-2 1 MON-2 |
Mé61 1 MON-2 1 MON-2
M42 psi pin deact IEC-Q
M bits Ms2 1 MON-2 1 MON-2
M62 FEBE IEC-Q FEBE IEC-Q
xx0 NTM M43 ps2 pin 1 MON-2 |
1111 NORM M44 ntm MON-1 1 MON-2 |
Notation: M4s cso IEC-Q* 1 MON-2
U upstream (TE — LT) M46 1 MON-2 1 MON-2
D  downstream (LT — TE) M47 1 MON-2 1 MON-2
x  don'tcare M48 1 MON-2 1 MON-2

Note: *sstto 0
Mxy: Mx in frame y

In the transmit direction (on Dw) only the undefined bits
marked with binary 1 may be controlled by making use
of aMON-2 message. They are setto binary 1 after leav-
ing a Power Down state. The transfer mode is latched;
that is, the U bit transmits a given bit polarity as long as
it is not changed by a new MON-2 message. No further
processing is performed by the IEC-Q.The bits act,
deact, FEBE and cso are always controlled by the
IEC-Qiitself. The ntm bit is controlled by the S chip mak-
ing use of a MON-1 message. The bits ps1 and ps2 are
defined by pins.

In the receive direction (on Doutr) a MON-2 message
defining all 12 bits is issued every time a change on at
least 1 bit has been detected but not more often than
once per superframe (12 ms interval). This is valid for all
bits except the FEBE bit. In the LT mode, single block
errors are not indicated autonomously, but may be read
by making use of a local command (RBEN, RBEF). In
the NT mode, single block errors are indicated by mak-
ing use of a MON-1 message.
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Table 10. MON-8

Automode and transparent mode

|1000]r 000| |cccccccc|

8 Reg. Ad. Local Command/
I ] 9 ! I Message/Data I
NT LT
r| CodeC D U D U
o0 | 1111 0000 CCRC' CCRC
o | 1111 0100 LBY'
0 | 1111 0010 L2’
0 | 1111 0001 LBBD"*
0 f1111 11114 NORM' NORM
0 11111011 RBEN RBEN
0 |1111 1010 RBEF RBEF
0 {1111 1000 RPFC
0 | 011d ddaa wcer? wcer?
o0 | 010* *aa RCI® Rcl? _
0 | ddd* **** | ACP? ACI?
0 | 00000000 RID RID
Notation:
u upstream (TE — LT)
D downstream (LT — TE)
1 binary 1
0 binary 0
a...a address controller interface to pin PCA
d...d datacontroller interface to pin PCD

Notes: 1. These codes are only used In the transparent
mode.
2. See controller interface description,
3. TE mode only. ’

Commands:

CCRC Corruptcre

LB1 Loopback Channel B1 request (within NT/IEC-Q)

LB2 Loopback Channel B2 request (within NT/IEC-Q)

LBBD Loopback B1, B2, and D channel request
(within NT/IEC-Q)

NORM Return To Normal

RBEF Read Block Error Counter Far End

RBEN Read Block Error Counter Near End

wcCl Write Controller Interface

RCI Read Controller Interface

ACI Answer Controller Interface

RID Read Identification

RPFC Read Power Feed Current Value

The MON-8 structure is used for local functions. Com-
mands (on Div) concerning loopback and CRC may be
passed at any time and need to be transferred only
once. They are latched; that is, they are valid as long as
they are not disabled explicitly by a NORM message,
except the commands requesting the transfer of internal
data which are non-latching.

in the case of the identification code, all data are set
to 0:

| 1 | design |

MSB data LSB

IF =00 (U Interface)
design = 000000 (Reserved)
Test Loops

For the test of the line cards, several test loops are
provided which can be controlled from the exchange.
In the complete loop all channels (2B+D) shall be trans-
mitted back towards the transmitting station without
modification. The data from the other end of the line is
ignored. There are separate loops for single channels
called individual B-channel loopbacks. The individual
B-channel loopback can provide per channel mainte-
nance capabilities without totally disrupting service to
the customer. All loops are transparent loops; that
means all bits toward the loop are passed onward as
well as looped back. Nevertheless, the NT receives this
signal and remains synchronized.

Switching an Analog Loop in the IEC-Q

The analog loop is closed in the IEC-Q as near to the
U interface as possible. Using internal switches, the sig-
nal from the line driver is fed back directly to the input. It
is a short-circuit between the pins Acur and A as well as
between Bour and Bw. The input signal fromthe hybrid is
ignored in this mode.

The analog loop mode is controlled via the IOM-2 C/i
channel.

In an analog loop the transmit path is setto the LT mode
and the recelve path is set to the NT mode indepen-
dently of the polarity of the LT pin.

Switching the Complete Loop and the Individual
B-Channel Loopback

The individual B-channel loopbacks are always closed
in the |IEC-Q. The complete loop can be closed in the
IEC-Q NT-PABX and NT-TE modes. With internal
switches the corresponding user data at Dour (2B+D or
B1 or B2) are directly fed back into Div. The control input
(Monitor- and C/l-channel as well as MX- and MR-bit) is
stillread fromthe IOM-2 interface. Although these loops
are closed by command from the exchange, the IEC-Q
can still be deactivated by RES and SSP C/I- channel
commands from the Layer 2 device.

In the NT the activation of an analog loop leads to the
deactivation of all services initiated by the exchange.
While the analogloop is activated the NT is not available
for services, that is, a complete or an individual B-chan-
nel loopback can't be closed and a required CCRC shall
not be carried out.
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/'\__h\/
S-BUS IoM-2 U-LINE T-75-15 :
[ ARL (G/l) ' LBBD (EOC)
4t
Complste I
—> Loop !
SBCX IEC-Q p
NT ' LB1/LB2 (ECC)
< 4 ——
B-channel :
—> Loop '
| SBCX IEC-Q .
:
'
— IOM-2 1 LBBD (EOC)
¢ Complete _l ,'
—» Loop '
EPIC 2 IEC-Q ' loM-2
i LB1/LB2 (EOC) ARL (G
B-channel ¢ — @
_ L ' Analog
PABX Loop H Loop |—»
IEC-Q [EC-Q
':
arcen | Yoor J 1
]
— [EC-Q :
:
e ]
' LBBD (EOC)
y Complete “— -
—» toop [T
DSC IEC-Q :
]
1
LB1/LB2 (EOC)
<« ——
I;B-«ihannel .
TE —» oop !
DSC IEC-Q :
: .
1
1
D Analog '
; ARL (C/l) Loop :
i
— DSC IEC-Q !
11892B-19
2 Figure 17. Test Loops Closed by the IEC-Q or
Under its Remote Control

Note: For transparent mode operation the EOC loop request is performed over the IOM-2 interface NT
upstream by a MON-8 message.
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ACTIVATION AND DEACTIVATION ! T-76-15
PROCEDURES
Activation can be initiated by either the LT or the NT Deactivation is always initiated from the LT side.
side.

ST IOM-2 U Reference Point IOM-2
«INFOO | |, DC sLo DC
INFOO DI SNO N DI
TL «—AR
N AR
SN1
__SNo
SL1
SL2 ARM
SN2
AR SN3 act=0
. INFO2 4¢
SL3T* act=0 UAI
INFO3
—_ " Al __SN3 act=1
Al SL3T* act=1
INFO4
SN3T Al
SL3T
| || | |
| SBCX IEC-Q | | [EC-Q EPIC |
) | i
NT : LT
Note: SL3is generated by exchange at this time.
11892B-20
Figure 18. Activation From LT
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' 77815

ST IOM-2 U Reference Point IOM-2
. INFOO DC sLo ].___be
INFOO DI SNO DI
INFO1 M|
4 AR
SN1
SNOo

' ' the following as LT !

-

. 1892B-21
Figure 19. Activation from NT
ST - IOM-2 U Reference Point IOM-2
SL3T act=1deact=1
SN3T act=1
DR
. SL3T act=0deact=0 DEAC
40 ms
SLo
3ms B
INFOO —28 SNo_
—
INFOO 3ms
—_—
— Dl 40ms - Dl
- DC
| SBCX IECQ | | [EC-Q EPIC |
I . I |
NT LT |
11892B-22 ‘
Figure 20. Deactivation Procedure ‘
|
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* SL3 is generated by exchange at this time,

' T-75-15
Table 11
Signal Synch Word (SW) Superframe (ISW) 2B+D M
TN +3 3 +3 +3
SNo no signal no signal no signal no signal
SN1 present absent 1 i
SN2 present absent 1 1
SN3 present present 1 normal
SN3T present present normal normal
TL +3 +3 3 13
SLO no signal no signal no signal no signal
SL1 present absent 1 1
SL2 present present 0 normal
SL3Y) present present 0 normal
SL3T present present normal normal
*) SL3is generated by exchange.
TUTN alternate +3 for 10 kHz tone.
SNx signal from NT to LT.
Six signal from LT to NT,
A - B I — )
ti t2 |15 6
State EC Tralning EQ Training ' Wait for SF
U 1 %
U ~ - — H — @ lact=0| ¢ act=1
IOMCllout DG pC DC oc ., Do AR Al
[]
IOM G/kin - - N : - _
Intornal events ™ LSEC | gboo!  |eooo H
arD &SFD '
' [ !
I3 [
1] 1
' BBDO+ | !
' BBD1+ | |
/ ' ¥ CRCOKY ,
LSEC LSEC ! SEC_| &SFD 1
Internal events H - — —
IOM Gl in _ _ g _ - 7 - -
IOM G/l out D1 AR AR ARM ARM UAI Al
u ~ ~ -
u SLO SLO
State Deactivated Awake EC Training |EC Converge |FQ Training|Line Active|Pend, Transp.| Transparent
13 I t4 I t7 | t8 |
Figure 21. Activation from NT
11892B-23
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p SNO

— ® :act=0 @® act=1 act=1

IOM C/l out bc DC DC | DC DC i AR AR Al

)
1
!
1
1
1
IOM C/l in - - - ' -
Internal events > — ' —
T LSEC BBDO BBDO
8rD &SED
]

ADV MICRO (TELECOM) Zc8E D WH 0257527 0027498k ];7 |
T-75-15
A B—wi4——C—>» D -—
t1 2 t5 t6
State Deactivated EQ Training Wait for SH Synchrc;nized Wait for ACT| Transparent

[}
(]
1
L
' BBDO+
'
)

T8
Internal events Ly

IOM G/l in - _ _ _ _ - Z Z -
IOM C/l out D1 D1 D1 AR
u _ _ _ _

U SLO SLO SLO

State DeactivatedjAlerting| fXZST‘h Awake

w | wal wl 8l

Transparent

Figure 22, Activation from LT 11892824 |

2-t3<480ms

A+c <5 s cold start

A +C < 150 ms warm start
B+D < 10 s cold start
B+D £ 150 ms warm start

* SL3 is generated by exchange at this time.
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I < ™~
- T14E » T‘ 75"‘ 1 5 K
Tias JSNO_1 - SNo__ | - ARorTL .
Pendlm Tlmlng TL D d B .
DC DC - N
T148 TMorDN=0 I § DI
SNO | ~
|OM Awaked
- P J N - N
o ARLOTTL | s T11s TS
Any State - s -
PIN-SSP o ARL TisT11s | TN _ ™ | TISTHS
PIN-RES or Alerting oI Alerting 1
SSP or RES DC DR
, THE [ Ti2s THE | T2
ARLIN = o[ - )
(LSEC or T12E) & ARL " _EC-Tralning EC-Training 1 .
DC DR e
(LSEC or T12E) & /ARL (LSEC OR T12E)
SN3 act=0 TE SNO - &DI
~ Wait for SF AL EQ-Training
DC DC
BBd1 & SFD & ARL
TIES BBDO & FD
SN3T act=0 /ARL | SN2 =
Analog Loopback Wait for SF
ARFJ DC
BBDO & SFD & /ARL
LOF - X
T act=0 Py
Synchronized fgfjé
AR/ARLFJ
' Al
LOF deact=0|
. T act=1
Wait for ACT
E LSUE
il AR/ARUFJ
act=1 l T act=0
LOF = 0| N
SNaT ] act-t doacl- Any State
ENn Transparent g!rN-DT or
VAIL/IFJ - )
A LSUE LELs
act=1 & Al R
o ST 2010 deact=0) -
Tas act=0 A'i,’:;i’; 5 LSUE deact=1
SNo - SN3T | act=1
. 4 LOF -
Pend.Receive Res. & Pending Deact. . )
Elf T3S AUFJ R
LSU or (FWOK& T13E) T78 © lLsu B
T78 -
SNO - R
Recaive Reset . -
T7E& D1 DR L - . .
Pin: Function:
_RESQ TSP | 11892B-25
o ¢ | PIN-RES -
1 1 | PIN-sSP
0 1 | PIN-DT

Flgure 23, State Transition Diagram NT, NT-PABX Modes
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Explanation for NT State Diagram

Transmitted Signal Transmitted Single Bit

to U Interface (general) IN to U Interface
\\ I/
State Name

the transition i
Indication transmitted
on C/I channel (Dour)

\
Condition for 1 \

ouT

The following commands or events are used for the
transition:

C/l Channel (on Din)

Al—Activation Indication

The SBCX issues this indication to announce that the
receiver is synchronized. The IEC-Q informs the net-
work side by setting the act bit to 1.

AR—Activation Request

INFO1 has been received by the SBCX (NT mode only,
hot relevant in NT-PABX mode) and the IEC-Q is
requested to start the activation process by sending the
wake-up signal TN.

ARL—Activation Request Local Loopback

The IEC-Q is requested to operate an analog loopback
(close to the U interface) and to begin the start-up se-
quence by sending SN1 (without starting timer T1). This
command may be issued only after the IEC-Q has been
reset by making use of the C/i channel code RES or the
pinreset RESQ. This assures that the EC and EQ coeffi-
cient-updating algorithms converge correctly. The ARL
command has to be issued continuously as long as the
loopback is required.

DI—Deactivation Indication

This indication is used during a deactivation procedure
to inform the IEC-Q that timing signals are not needed
any more and that the IEC-Q may enter the deactivated
(power-down) state. The Dl indication has to be issued
by the SBCX continuously until the IEC-Q has answered
with the DC code.

DIN=0—Binary 0 polatity on DIN

In the NT mode this asynchronous signal requests the
IEC-Qwhen staying in the deactivated state to enterthe
power-up state and to provide timing signals on the IOM
interface. Hereafter; binary Os in the C/[ channel (code
TIM 0000 or any other code different from DI 1111)
maintain the IOM interface activated.

DT—Data Through
This unconditional command is used for test purposes
only and forces the IEC-Q into a state equivalent to the

transparent state. The far-end transceiveris assumedto
be in the same condition. e

7 - T-75-15
El1—Error Indication 1
The SBCX indicates an error condition on its receive
side (loss of frame alignment or loss of incoming signal).

The IEC-Qinforms the network side by setting the actbit
to 0 thus indicating that transparency has been lost.

RES—Reset

Unconditional command which resets the whole chip;
especially the EC and EQ coefficients are set to 0. For
cold startthe reset code should be applied for a period of
time of at least 8 IOM frames (1 ms).

S8SP—Send Single Pulses
Unconditional command which requests the transmis-
sion of single pulses on the U interface.

TIM—Timing

Inthe NT mode the IEC-Q is requested to continue pro-
viding timing signals and not to leave the power up-
state. In the NT-PABX mode the IEC-Q is requested to
enter the power-up state or not to leave it.

Pins

Pin-Res—Pin-Reset
Corresponds to pin RESQ. The functionality of this pinis
the same as for the C/l code RES.

Pin-SSP—Pin-Send Single Pulses
Corresponds to pin TSP. The functionality of this pin is
the same as for the C/l code SSP.

Pin-DT—Pin-Data Through

This function is activated when both pins RESQ and
TSP are active (RESQ=0 and TSP=1). The functionality
is the same as for the C/I code DT.

Events related to the U Interface

act=0/1—act Bit Recelved from Network Side

act=1 requests the IEC-Q to achieve transparency of
the transmission in both directions. As transparency in
receive direction (U interface to IOM) is already per-
formed whenthe receiveris synchronized, the receipt of
act=1 establishes transparency in transmit direction
(IOM to U interface) too. In the case of loopbacks how-
ever, transparency in both directions of transmission is
performed when the receiver is synchronized.

act=0 indicates that the network side has lost
transparency.

deact=0/1—dea Bit Received from the Network
Side

deact=0 informs the IEC-Q that a deactivation proce-
dure has been started by the network side.
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deact=1 reflects the case when deact=0 was detected
by mistake for example, due to transmission errors, and
allows the IEC-Q to recover from this situation.

LOF—Loss of Framing on the U Interface

LSEC—Loss of Signal Level behind the Echo
Canceller

Internal signal which indicates that the Echo Canceller
has converged.

LSU—Loss of Signal level on the U Interface

This signal indicates that a loss of signal level of a dura-
tion of 3 ms has been detected on the U interface. This
short response time is relevant in all caseswhere the NT
waits for a response (no signal level) from the network
side, that is, after a deactivation has been announced
(receipt of deact=0), after the NT has lost framing, and
after timer T1 has elapsed.

LSUE—Loss of Signal level on the U Interface
(Error condition)

This signal indicates that a loss of signal level of a dura-
tion of 588 ms has been detected on the U interface.
This long response time (see also LSU) is valid in all
cases where the NT is not prepared to lose signal level;
thatis, the LT has stopped transmission because of loss
of framing, an unsuccessful activation, or interruption of
the transmission line.

SFD—Superframe Detected
FD—Frame Detected

TL—Tone (wake-up signal) recelved from the LT
The IEC-Q is requested to start the activation process.

BBDO/1—Binary 0s or 1s Detected In the B and

D Channels

This internal signal indicates that for a period of time of
6-12 ms, a continuous stream of binary 0s or 1s (analog
loopback) has been detected. Itis used as a criterion for
receiver synchronization (SL2 from the network side or
SN83 in the case of an analog loopback detected cor-
rectly).

Timers

The start of timers is indicated by TxS, the expiration by
TxE. The following timers are used:

(ms) (state)

T1 15000 activation control

T11 9 TN transmit alerting

T12 5500 supervisor EC converge . EC training

T13 15000 frame synchronization pending raceive
" reset

T7 40 hold time receive reset

T14 05 hold time pending-timing

The following indications or signals are transmitted:

C/i Channel (on Dovr)

Al—Activation Indication

The IEC-Q has established transparency of transmis-
sion in the direction IOM to U intertace. Inthe NT mode,
the SBCX is requested to send INFO4 and to achieve
transparency of transmission in the direction lOM to S/T
interface. In the NT-PABX mode, the Al code signals
that the IEC-Q is “ready for sending.”

AlIL—Actlvation Indication Loopback .
The IEC-Q has detected act=1 while loopback 2 is still
established. In the NT mode, the SBCX is requested to
send INFO4 (if a transparent loopback 2 is to be imple-
mented) and to keep loopback 2 established. In the NT-
PABX mode, the AlL code indicates that act=1 has been
detected and that loopback 2 Is still established within
the |IEC-Q.

AR—Activation Request

The U receiver has synchronized on the incoming sig-
nal, In the NT mode, the SBCX is requested to start the
activation procedure on the S/T interface by sending
INFO2. Inthe NT-PABX mode, the AR code on Dour has
to be answered by the Al code on D.

ARL—Activatlon Request Loopback

The IEC-Q has detected a loopback 2 command in the
EOC channel and has established transparency of
transmission in the direction IOM to U interface. In the
NT mode, the SBCX is requested to send INFO2 (if a
transparent loopback 2 is to be implemented) and to
operate loopback 2. in the NT-PABX mode, the ARL
code indicates that loopback 2 is in operation within
the IEC-Q.

DC—Deactivation Confirmation

Idle code on the IOM interface. Normally the IEC-Q
stays in the power-down mode, but an activation proce-
dure may have been started from the network side
as well.

DR—Deactlivation Request

The IEC-Q has detected a deactivation request com-
mand from the network side or stays in a test mode. In
the NT mode, the SBCX is requested to start the deacti-
vation procedure on the S/T interface by sending
INFOO. Inthe NT-PABX mode, the DR code on Dourhas
to be answered by the DI code on D,

El1—Error Indication 1
The IEC-Q has entered a failure condition (loss of fram-
ing on the U interface or expiration of timer T1).
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FJ—Frame Jump

This indication is relevant only in the NT-PABX mode
and signals that either a data buffer overflow/underflow
has been detected or a phase jump of one of the IOM
timing signals DCL or FSC has occurred. The FJ code is
issued for a period of 1.5 ms.

Signals Transmitted on the U Interface

The signals SNx, TN and SP transmitted on the U inter-
face are defined in this section. The following states are
used:

Alerting :

The wake-up signal TN is transmitted for a period of T11
either in response to a received wake-up signal TL or to
start an activation procedure on the network side.

Alerting IOM Awaked

This state is entered when a wake-up tone was received
inthe receive reset state and the deactivation procedure
on the user side was not yet finished. The transmission
of wake-up tone TN is started.

Analog Loopback

Upon detection of binary 1s for a period of 6—12 ms and
of the superframe indication the analog loopback state
is entered and transparency is achieved in both direc-
tions of transmission. This state can be left making use
of any unconditional command. However, only the C/l
channel code RES or pin RESQ should be used. This
assures that the EC and EQ coefficients are set to zero
and that for a subsequent normal activation procedure
the receiver updating algorithms converge correctly.

Deactivated (full reset)

This state corresponds to the power-down or low-power
consumption mode; that is, no timing signals are deliv-
ered on the IOM interface and no signal is sent on the
U interface. The IEC-Q waits for a wake-up signal TL
from the network side or a wake-up signal (Din=0) from
the user side to start an activation procedure. In the
NT-PABX mode (where timing signals are delivered
fromthe PABX side) the C/I channel codes AR and TIM
are valid too.

EC Training

The signal SN1 is transmitted on the U interface to allow
the NT receiver to update the EC coefficients. The auto-
matic gain control (AGC), the timing recovery and the
EQ updating algorithm are disabled. The EC training
state is left when the EC has converged (LSEC) orwhen
timer T12 has elapsed.

EC Training IOM Awaked

This state is entered if the transmission of signal SN1
has to be started and the deactivation procedure on the
user side is not yet finished.

Ve

EQ Training T-75-15

The receiver waits for signal SL1 or SL2 to be able to up-
date the AGC, to recover the timing phase, to detect the
synch word (SWD) and to update the EQ coefficients.
The EQ training state is left upon detection of binary 0s
in the B and D channels for a period of 6-12 ms corre-
sponding to the detection of SL2.

Error S/T

Loss of framing or loss of incoming signal has been de-
tected on the S/T interface (El1). The network side is in-
formed by setting the act bitto 0 (loss of transparency on
the user side). The following codes are issued onthe C/i
channel:

-normal activation or single channel loopback: AR
-loopback 2: ARL

IOM Awaked

Timing signals are delivered on the IOM interface. The
IEC-Q enters the deactivated state again upon detec-
tion of the C/I channel code DI (idle code).

Pending Deactivation
The IEC-Q walits for the receive signal level to be turned
off (LSU) to enter the receiver reset state and start the
deactivation procedure.

Pending Receive Reset

This state is entered upon detection of loss of framingon
the U interface or expiration of timer T1. This failure con-
dition is signaled to the network side by turning off the
transmit level (SNO). The IEC-Q then waits for a re-
sponse (no signal level LSU) from the network side to
enter the receive reset state.

Pending Timing

In the NT mode this state assures that the C/| channel
code DC is issued four times before the timing signals
on the IOM interface are turned off.

Recelve Reset

This state is entered upon detection of a deactivationre-
quest from the network side, after a failure condition on
the Uinterface (loss of signal level LSUE) or through the
pending reset state upon expiration of timer T1 or loss of
framing.

No signalis transmitted on the U interface, especially no
wake-up signal TN, and the SBCX is requested to start
the deactivation procedure on the user side (DR). Timer
T7 assures that no activation procedure is started from
the user side for a minimum period of time of 77.

The state is left only after completion of the deactivation
procedure on the user side (receipt of the C/I channel
code Dl), unless a wake-up tone is received from the
network side.
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Synchronized

When the IEC-Q has reached this state, it informs the
network side by sending the superframe indication (in-
verted synchword) and the user side by issuing the C/I
channelcodes AR or ARL. The loopback commands de-
coded by the EOC processor control the output of indi-
cations and transmit signals:

—normal activation: SN3 and AR

—-single channel loopback: SN3T and AR

—loopback 2: SN3T and ARL

The IEC-Q waits for the receipt of the C/l channel code
Al to enter the wait for act state.

Test

This test mode is entered when the unconditional com-
mands RES, SSP, Pin-RES or Pin-SSP are used. it is
left when both pins RESQ and TSP are inactive and the
C/l channel codes Dl or ARL are received.

The following signals are transmitted on the U interface:

-no signal level (SNO) when the G/l channel code RES
is applied or pin RESQ is activated.

—single pulses (SP) when the C/I channel code SSP is
applied or pin TSP is activated.

Transparem
This state is entered upon the detection of act=1 re-
ceived from the network side and corresponds to the

fully active state. In the case of a normal activation in
both directions of transmission.

The user side is informed by the following codes:
—normal activation or single channel loopback: Al
-loopback 2; All

Wait for Act

Upon the receipt of Al, the act bit is set to 1 and the NT
waits for a response (act=1) from the network side. The
output of indications and transmit signals is as defined
for the synchronized state.

Wait for Superframe )

Upon detection of SL2, the signal SN2 is sent on the U
interface and the receiver waits for detection of the su-
perframe indication. Timer T1 is then stopped and the
synchronized state is entered

Wait for Superframe Analog Loopback

This state is entered in the case of an analog loopback
and allows the receiver to update the AGC, to recover
the timing phase and to update the EQ coefficients. Sig-
nal SN3 is sent instead of signal SN2 in'the wait for SF
state.
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Figure 24. State Transition Diagram LT Mode
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Explanatioh for LT State Diagram

The following commands or events are used for the
transition:

C/i Channel (on Div)

AR—Activation Request

The IEC-Qis requested to enter the power-up state and
to start an activation procedure by sending the wake-up
signal TL.

ARL—Activation Request Local Loopback

The JEC-Q is requested to operate an analog loopback
(close to the U interface) and to start the start-up
sequence by sending the wake-up tone TL. This com-
mand may be issued only after the IEC-Q has been set
to the deactivated state (C/I channel code Dl issued on
Dour) and has to be issued continuously as long as loop-
back is requested.

DR—Deactivation Request

This command requests the IEC-Q to start a deactiva-
tion procedure by setting the deact bit to 0 and to cease
transmission afterwards. The DR code is not an uncon-
ditional command and the IEC-Q reacts on it only inthe
states line active, pending transparent and transparent,
thatis, whenthe C/l channel codes UAI, Al, FJor El2 are
issued on Dour.

DT—Data Through !
This unconditional command is used for test purposes
only and forces the IEC-Q into the transparent state.
The far-end transceiver is assumed to be in the same
condition.

LTD—LT Disable

This is an unconditional command which requests the
|EC-Q to switch off the remote-power-feed circuit forthe
subscriber line by activating the pin DISS.

RES—Reset

Unconditional command which resets the whole chip;
for cold start the reset code should be applied for a pe-
riod of at least eight IOM frames (1 ms).

RES1—Reset 1

The Reset 1 command resets all receiver functions, es-
pecially the EC and EQ coefficients and the AGC are set
to 0. The RES1 code should be used when the IEC-Q
has entered afailure condition (expiry of timer T1, loss of
framing or loss of signal level) indicated by the C/I chan-
nel code El1 on Dour. This command starts a deactiva-
tion procedure on the U interface, besides resetting the
receiver.

SSP—Send Single Pulses
Unconditional command which requests the transmis-
sion of single pulses on the U interface.

Pins ’ T-75-15

Pin-RES—PIn-Reset
Corresponds to pin RESQ. The functionality of this pinis
the same as for the C/I code RES.

Pin-SSP—Pin-Send Single Puises
Corresponds to pin TSP. The functionality of this pin is
the same as for the C/I code SSP.

Pin-DT—Pin-Data Through
RESQ and TSP are active (RESQ=0 and TSP=1). The
functionality is the same as for the C/I code DT.

PFOFF—Power Feed Off

Corresponds to pin PS1. This pin indicates that the re-
mote-power-feed circuit for the subscriber line has been
turned off. The IEC-Q is requested to forward this indi-
cation making use of the C/I channel code HI.

Events Related to the U Interface

act=0/1—act bit received from the user side

act=1 signals that the NT has detected INFO3 on the
S/T interface and indicates that the whole basic access
is synchronized in both directions of transmission. The
network side is requested to provide transparency of
transmission in both directions and to respond with
settingthe actbitto1. Inthe case of loopbacks (loopback
2 or single channel loopback in the NT), however, trans-
parency is required even when the NT is not sending
act=1.

Transparency is achieved in the following manner:

The IEC-Q performs transparency in both directions of
transmission after the receiver has achieved synchroni-
zation (state EQ training is left) independently of the
status of the received act bit.

The status “ready for sending” is reached whenthe state
transparentis entered, thatis, whenthe C/l channel indi-
cation Al is issued. This is valid in the case of a normal
activation procedure for call control. In the case of loop-
backs (loopback 2 or single channe! loopback in the NT
and analog loopback in the LT), however, the status
“ready for sending" is reached when the state line active
is entered; that is, when the C/I channel indication UAI
is issued. Until the status “ready for sending” is reached,
binary 0s have to be passed in the B and D channels
on Dn.

act=0 indicates the loss of transparency onthe user side
(loss of framing or loss of signal level on the S/T inter-
face). The IEC-Qinforms the network side by issuingthe
C/Ichannelindication El2, but performs no state change
or other actions.
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CRCOK—Cyclic Redundancy Check OK

This input is used as a criterion that the receiver has ac-
quired frame synchronization and converged both its
EGC and EQ coefficients.

LOF—Loss of Framing on the U Intetface

LSEC—Loss of Signal Level behind the

Echo Canceller

In the awake state, this input is used as indication that
the NT has ceased the transmission of signal SN1. In
the EC training state, this input is used as aninternal sig-
nal indicating that the EC in the LT has converged.

LSU—Loss of Signal Level on the U Interface

This signal indicates that a loss of signal level of a dura-
tion of 3 ms has been detected on the U interface. This
shortresponse time is relevant in all cases where the LT
waits for a response (no signal level) from the user side,
that is, after a deactivation procedure has been started
or after loss of framing in the LT.

LSUE-—Loss of Signal Level on the U Interface
(error condition)

This signal indicates that a loss of signal level of a dura-
tion of 492 ms has been detected on the U interface.
This long response time (see also LSU) is valid in all
cases where the LT is not prepared to lose signal level;
thatis, the NT has stopped transmission because of los-
ing framing or because of an unsuccessful activation or
the transmission line is interrupted.

SEC—Signal Level behind the Echo Canceller
This signal indicates that a signal level corresponding to
SN2 from the NT has been detected on the U interface.

SFD—Superframe Detected

TN—Tone (wake-up signal) received from the NT
When staying in the deactivated state, the IEC-Q is
requested to start an activation procedure and to inform
the network side making use of the C/l channel code AR.
When staying in the wait for awake acknowledge state,
the signal TN sent by the NT acknowledges the receipt
of a wake-up signal TL from the LT. When an analog
loopback is operated, the wake-up signal TL sent by the
LT transmitter is detected by the LT receiver.

BBDO/1—Binary 0s or 1s Detected in the B and

D Channels

This internal signal indicates that for a period of time of
6—12 ms a continuous stream of binary 0s or 1s has
been detected. It is used as a criterion that the receiver
has acquired frame synchronization and converged
both its EC and EQ coefficients. BBD1 corresponds to
the signals SN2 or SN3 inthe case of a normal activation
and BBDO corresponds to the internally received signal
SL2 in the case of an analog loopback or possibly a
loopback 2 inthe NT.

T-75-15

Timers - -

(ms) (state)

T1 15000 supervisor for start-up

T2 3 TL transmission alerting
receivar reset reset for loop

T3 40 re-transmission of TL wait for TN

T4 6000 supervisor SNO detect awake

T5 300 supervisor EC converge EC training

T6 6000 supervisor SN2 detect  EC converge

T8 24  delay time for Al pend transparent
indication

T7 40 hold time

T9 40 hold time

T20 40 DEAC transmission

receive reset
awake error
pend deactivation

The following indications or signals are transmitted:

C/l Channel (on Dour)

Al—Activation Indication
This indication signals that act=1 has been received and

that timer T8 has elapsed. This indication is not issued. -

in the case of an analog loopback; it may be issued in
the case of loopback 2 or a single channel loopback in
the NT.

AR—Actlvation Request

The AR code signals that a wake-up signal has beenre-
ceived and that a start-up procedure is being performed;
receiver synchronization is not yet achieved.

DEAC—Deactlvation
This indication is issued in response to a DR code or in
the test state.

DiI—Deactivation Indication

Idle code on the IOM interface. Normally the IEC-Q
stays in the deactivated state, unless an activation pro-
cedure was started by the network side.

El2—Error Indication 2
The NT receiver onthe S/T interface has detected aloss
of signal level or has lost framing (receipt of act=0).

EI3—Error Indication 3

This indication is issued when the IEC-Q has entered
the failure condition; unsuccessful activation (expiration
of timer T1).

LSL—Loss of Signal Level
The IEC-Q has entered a failure condition after loss of
signal level (LSUE).
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RDY—Resynchronization indication after a loss of
framing (LOF)

For EI3, LSL, and RDY indication the network side
should react by applying the C/I channel code RES1, to
allow the IEC-Q to enter the receive reset state and to
reset the receiver functions.

FJ—Frame Jump

This indication signals that either a data bufferoverflow/
underflow has been detected or a phase jump of one of
the 1OM timing signals DCL or FSC has occurred. The
FJ code is issued for a period of 1.5 ms.

HI—High Impedance
PFOFF is activated which means that the remote-
power-feed circuit for the subscriber line is turned off.

UAI-U Activation Indication

The UAI code signals that the line system is synchro-
nized in both directions of transmission (see also the in-
put act=1).

ARM—Activation Request Malntenance
Transmission of maintenance bits is possible,

Signals transmitted on the U interface

The signals SLx, TL and SP transmitted on the U inter-
face are defined in this section. The polarity of the over-
head bits act and deact is indicated as follows:

a=0/1 corresponds to act bit set to binary 0/1.
d=0/1 corresponds to deact bit set to binary 0/1.

The following states are used:

Alerting

The wake-up signal TL is transmitted for a period of time
of T2 in response to an activation request from the net-
work side (AR or ARL). In the case of an analog loop-
back the signal TL is forwarded internally to the wake-up
signal detector and stored,

Awake

This state is entered upon the receipt of a wake-up oran
acknowledge signal TN from the NT. In the case of an
activation started by the network side, timer T1 Is re-
started when the awake state is entered.

Awake Error

This state is equivalent to the awake state, but is entered
only when a wake-up signal Is received while in the re-
ceive reset state, As the receive reset state was entered
upon the application of the C/I channel code RES1, the
awake error state assures that a minimum amount of
time elapses between the application of the RES1 code
and the entrance into a state (EQ training) in which the
IEC-Q again reacts on the RES1 code.

The network side is requested to stop issuing the com-
mand RES1 within T9 after the receipt of the C/l channel

code AR onh Dour and to replace it by another command
such as the idle code DC.

Deactivated (full reset)

This state corresponds to the power-down or low power
consumption mode (the receiver and parts of the inter-
face are forced into a power-down mode; functions re-
lated to the IOM interface and the wake-up signal detec-
tor are still active); no signal is sent on the U interface.
The IEC-Q waits for a wake-up.signal TN from the user
side or an activation request (AR or ARL) from the net-
work side to start an activation procedure.

EC Converged

Upon converge of the EC coefficients, the IEC-Q starts
the transmission of signal SL2 and waits for the receipt
of signal SN2 fromthe NT (SEC). If no signal is detected
within T6 however, the start-up procedure is continued.
Inthe case of an analog loopback, this state is left imme-
diately because the EC compensates for the looped
back transmit signal and no signal level is encountered
behind the EC.

EC Training

The signal SL1 is transmitted on the U interface to allow
the LT receiver to update ifs EC coefficients. The EC
training state is left when the EC has converged (LSEC)
orwhentimer T5 has elapsed. Timer T5 allows the start-
up procedure to proceed even if LSEC (e.g., because of
a high noise level on the U interface) could not be de-
tected.

EQ Training

The EQ training is left after the receiver synchronization
has been achieved and the superframe indication de-
tected (SFD). Upon expiration of timer T1 the C/l chan-
nel indication EI3 is issued.

Line Active

In this state the |IEC-Q performs transparency of the
transmission in both directions. The line system is syn-
chronized and the maintenance channel is operational.
The IEC-Q stays in the line active state

~during a normal activation procedure for call control or
when a single channel loopback is performed inthe NT
and no INFO3 signal is received on the S/T interface;
that is, all TE's are unplugged

or

—when an analog loopback is established
or

—possibly When a loopback 2 is established in the NT
and the SBCX monitors INFO3 on the S/T interface
and no INFO3 is received.

Inthe case of normal activation for call control, binary 0s
have to be applied to the B and D channels on the IOM
interface. After the C/I channel indication UAI has been
issued, the Layer 2 receiver should be fully operational
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to prevent the first Layer 2 message issued by the user
side, upon the recelipt of the Al code inthe TE, to be lost.

Loss of Signal

This state is entered upon the detection of a failure con-
dition, that is, loss of receive signal (LSUE). The actbitis
setto 0 andthe C/I channelindication LSL isissued.The
IEC-Q waits for the C/l channelcommand RES1 to enter
the receive reset state.

Loss of Synchronization

This state is entered upon the detection of a failure con-
dition, that is, loss of framing by the LT receiver (LOF).
The act bit is setto 0 and the C/I channel indication RSY
isissued. The IEC-Qwaits forthe C/l channel command
RES1 to enter the tear down error state and subse-
quently the receive reset state.

Pending Deactivation

This is atransient state entered after the receipt of a DR

code. The deact bit is set to 0. Timer T10 assures that
the deact bit is set to 0 in at least three subsequent su-
perframes before the transmit level is turned off.

Pending Transparent

This is a transient state entered upon the detection of
act=1 and left by T8. The act bit is set to 1. The purpose
of this state is to issue the C/I channel indication Al {cor-
responding to “ready for sending”) T8 only after the act
bit has been setto 1 by the LT transceiver. This assures
that under normal operating conditions the Al indication
is issued first on the TE side and only afterwards on the
network side and that normally the Layer 2 receiver in
the TE is already operational when the first Layer 2 mes-
sage is issued by the network side.

Receive Reset

The receive reset state assures that for a period of T7 no
signal, especially no wake-up signal TL, is sentonthe U
interface; that is, no activation procedure is started from
the network side. However, a wake-up signal TN from
the user side is acknowledged.

Tear Down

In this state transmission is ceased in order to deacti-
vate the basic access and the IEC-Q waits for a
response (no signal level, LSU) from the user side.

/’——‘—“_—_"_—_%—Vv'#\,
' T-75-15 —
Tear Down Error

This state is entered after loss of framing was detected.
Transmission is ceased in order to deactivate the basic
access and the IEC-Q walits for a response (no signal
level, LSU) from the user side. EI3 indication is transmit-
ted after atransition forced by RES1 fromthe wait for TN
or EQ training states. In the case of transition from the
loss of synchronization state RSY is sent.

Test

This test mode is entered when the unconditional com-
mands RES, SSP, LTD, Pin-RES, Pin-SSP or PFOFF
are used. ltis left whenthe pins RESQ, TSP and PS1 are
inactive and the C/I channel code DR is received.

The output signals are as follows:

—whenthe C/I channel code RES is applied orwhenthe
pin RESQ is activated: SL0O and DEAC

-when the C/l channel code SSP is applied or when the
pin TSP is activated: single pulses (SP) and DEAC

~when the C/I channel code LTD is applied: SLO and
DEAC; furthermore, the pin DISS is activated

—when the pin PS1 is activated: SLO and HI

In this state the IEC-Q does not react to the receipt of a
wake-up signal TN.

Transparent

This state corresponds to the fully active state in the
case of a normal activation for call control. It may be
entered in the case of a loopback 2 or a single channel
loopback in the NT. The network side is informed that
the status “ready for sending” is reached (indication Al).
Ifthe user side loses transparency (receipt of act=0), the
network side is informed by making use of the C/I chan-
nel indication EI2, but no state change is performed.

Wait for Awake Acknowledge

The IEC-Q waits for a response (tone TN from the NT
or tone TL in the case of an analog loopback) to the
transmission of wake-up signal TL. If no response is
received within T3, the state is left for retransmission of
awake-up tone TL. This procedure is repeated until the
detection of tone TN or until the expiration of timer T1. In
this case the C/I channel indication EI3 is issued, but no
state change is performed.
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CONTROLLER INTERFACE INT - ’
A controller interface is implemented to handle control For every change at the input pin (INT) the IEC-Q will
functions via the IOM-2 interface to connect circuits transmit a C/l channel code 0110 (INT) in four subse-
without direct access to a microprocessor. A typical quent IOM frames.
application is the direct connection of the IEPC power ] » . .
controller. The input condition of the interrupt pin is sampled every

four IOM-2 frames.

l MON-8 | C/l Q “a

. I IOM-2

IEC-Q
PCD.- PCA.o PCRD PCWR INT
11892B-27
Figure 25. Controller Interface ’
125 pus
— e )
[ T I O O S
|« 1ms »
A\ , / INT
L Cl/lcode INT
«— 0.5 ms |
7 INT
Cl/lcode INT
Figure 26. INT 11892B-28
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PCA,.o, PCD,.,, PCWR, PCRD

Communication is performed by using the local Monitor
message (MON-8) of the IOM-2 interface. The following

2-byte messages are adapted to the IEPC power
controller status register read and write operations, but
can be used in general too.

MON-8 WCl

[+]ofofofofofo]o]

MON-8 RCI
o]

Ltlofofofofo]o]

MON-8 ACI
0]

Lilofofo]ofofo]

Write Controller Interface
[o]1]1]oofor]o2]mo]a]

Read Controller Interface

Lo+ fo]-[-[-]n]n]

Answer Controller Interface

[oo]or oo —[—[ ]| -]

Atter the receipt of the Monitor message, the IEC-Q will
set the address-/data-bits and generate the read and
write pulse. The address-bits are latching, the output is

stable until an overwrite by a new dedicated MON-8
message appears.
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DC CHARACTERISTICS ' .
Unles\? otherwise specified, the static and dynamic characteristic limits apply over a supply voltage range of 4.75 to

. .

Static Characteristics

Symbol Parameter Condition Min Typ Max Unit
Viu High Level Input Voltage . 35 Voo +0.3 v Q
Vi Low Level Input Voltage 1.0 v ;
e Low Level Input Leakage Current Vin = DGND - =10 pA
hu I . Vig=DVpp pA
Von \'
Vouz High Level Output Voltage Dour lonz = 6 mA 4.0 \"
Vour Low Level Output Volitage all lowy = 0.4 mA 0.33 Vv
outputs except Dour )
Vo2 Low Level Output Voltage Dour loz = 6 MA ) 0.5 \
Cm |nput Capacitance Dm, PS1, 10 pF
PS., DCL, FSC (input), Dour. (open)
Power Consumption
All measurements with random 2B+D data in active states, +5 V, 0 to +75°C. .
Am2091
Symbol Parameter Min Typ Max uUnit Comments
135 ohm line load it mw Powar-up Made
mw Power-dawn .
LT/NT-PABX Mode
mW Power-down
Mode
Am20911
_ Symbol Parameter ) Unit Comments
mwW Power-up Mode
mW Power-down
LT/NT-PABX Mode
mw Power-down
NT Mode
Am20912 ‘
Symbol Max Unit Comments b
160 mw Power-up Mode
25 mwW Power-down Mode
50 Am2091
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Dynamic Characteristics

IOM-2 Interface Timing

Data is transmitted in both directions (DU and DD) at
haif the data clock rate. The transmitter synchronizes
the information to the rising edge.

The dataclock (DCL) is a square wave signal with a duty
cycle ratio of typically 1:1. The frequency is variable
and can be set for values ranging from 512 kHz to
4.096 MHz.

Theframe clock (FSC) is an 8-kHz signal for synchroniz-
ing data transmission on DU and DD. The rising edge of
this signal gives the time reference for the first bit trans-
mitted in the first IOM-2 channel. In the master mode
(NT) the output of FSC will mark the position of the su-
perframe by either a single High phase of a DCL. period,
or atwo time High phase of a DCL period is transmitted,

For power saving reasons, the IOM-2 interface can be
switched into a “power-down” state. In this case, the idle
state of the data lines are High, while those of the clock
lines are Low.

-

o o B e B e B e M e B e B
o oz _X_me X
Detail a

peL|\ /
(512 kHz—4.096 MHz)
Fsc@kHz) |V Eoin. o N Tt
QOutput

FSC (8 kHz) ”

Input /, il N

taoc
tane )
Dour Data Valid X
tio tho
D Data Valid
Figure 27. I0M-2 Interface Timing 118928-29
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Table 12. Dynamic Input Characteristics

Parameter Signal Abbr Min Max Units Notes

Data Clock DCL 60
Clock Period DCL
Pulse Width

Frame Sync
Frame Setup
Frame Hold
Frame Width High
Frame Width Low

Data Delay/Frame

Data Setup
Data Hold
Table 13. Dynamic Output Characteristics
Test
Parameter _|_Signat Abbr Condition Min Typ Max Units | Notes
Data Clock DCL tot CL =25 pF 30 ns
Clock Period DCL TDCL CL = 25 pF 1875 1953 2035 ns 2
Pulse Width DCL Tty b, 880 977 1075 ns 2
Clock Period DCL TDCL CL =25pF 565 651 735 ns 3
Pulse Width DCL o, tot 230 325 420 ns 3
Frame Width High | Fsc tuen CL =25 pF TDCL
Superframe
Frame Width High
Normal Frame
Frame Sync.
Frame Delay
Data Out D % C =150 pF 200 ns
ot ! R =1 kohmto
Voo
DOD pin High
or RESQ pin Low
Data Out D. C=150pF 150 ns
o 'l DOD pin Low
RESQ pin High
Data Delay/Clock Dour tie CL = 160 pF 100 ns
Data Setup D to tui+20 ns
Data Hold D tho 50 ns

Notes: 1, Condition CL = 160 pF
2. 256 kb/s
3. 768 kb/s

Am2091
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Interrupt
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Figure 28. Controller Interface Timing 118928-30
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Table 14. Dynamic Characteristics T-75-15
Parameter ' Signal Abbr Min Typ Max Units
Write Clock PCWR 4 a0 ns
Write Width PCWR twnL 4xTDGL
Address Setup
Data Delay Wri
Data Delay Re ns
Setup Data Rea ns
Read Clock PCRD
Read Width PCRD 4xTDCL
Interrupt Length INT ms

ms

All test condition: CL = 25 pF

Am20912 ANALOG LINE PORT
FUNCTIONS

The analog part of the IEC-Q consists of three main
building blocks:

—the analog-to-digital converter in the receive path
—the digital-to-analog converter and
~the output buffer in the transmit path

Furthermore, it contains some special functions. These
are:

-the analog test loop
~the range function (damping of the input signal)

—the level detect function (starting activation of the
IEC-Q)

Analog-to-Digital Converter (ADC)

The ADC was specially developed for this application. It
is a sigma-delta modulator of second order using a clock
rate of 15.36 MHz. This means a ratio clock frequency/
baseband width of 192 or 7 octaves. The output signal is
converted to a standard digital word in a special digital
filter. At the output of this digital filter a resolution and
linearity of 65 dB or approxirnately 11 bits is achieved.
The input signal to this ADC can be damped by 6dB, ac-
tivating the range function, The ADC can be internally
tied to the output of the transmitter activating the loop
function. Range and loop can be activated simuitane-
ously, but then the damping is approximately 12 dB.

Input Signal Range

The peak input signal, measured between Aw and B,
must be below 4 V peak-to-peak. The maximum SNR is
achieved with 1.3 Vpp (range inactive) or 2.6 Vpp (range
active) input signal voltage.

Input Impedance

The input impedance, measured between Aw and B, is
at least 50K.

Special Functions

Range Function

For short lines, the input signal to the ADC is automati-
cally attenuated by 6 dB £1 dB in order to lower the High
receive signal.

Loop Funt:tlon

An external loop command in the C/I channel activates
an internal analog test loop from the output pins to
the input pins of the IEC-Q. The signal is attenuated by
12 dB within this loop.

Level Detect

The level detect circuit evaluates the dlfferentlal S|gnal
between A and Bin. The differential threshold level is
between 12 and 41 mV. The DC level (common mode
level) may be between 0 and 3 V. Level detect is not
affected by the loop and range setting.

Digital-to-Analog Converter (DAC)

The shape of the output pulse is formed in a special
DAC. The DAC was specially optimized for excellent
matching between positive and negative pulses and
high linearity. It uses afully differential switched-capaci-
tor approach. The staircase-like output signal of the
DAC drives the output buffers. The shape of the DAC
output signal is shown below, with the peak amplitude
normalized to one. This signal is fed to the output
through a switched-capacitor lowpass and an RC low-
pass of first order with a corner frequency of 1 MHz
+50%.
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Figure 29. DAC Output for a Single Pulse 118928-31

The duration of each output pulse is 11 steps, with
t=1/640 ms per step. On the other hand, the pulse rate
is 80 kHz or one pulse per 8 steps. Thus, subsequent
pulses are overlapping for a duration of 3 steps.

Symbol Rate

The symbol rate is 80 kbaud +1 ppm and applies to syn-
chronous symbol transmission with a clock generated
by LT circuits.

Output Stage

The output stage consists of two identical buffers, oper-
ated in a differential mode. This concept allows an out-
put voltage swing of 6.4 V peak-to-peak at the output
pins of the IEC-Q. The buffers are optimized for:

~high output swing

~high linearity

—low quiescent current to minimize power consumption.
The output jitter produced by the transmitter (with jitter-
free input signals) is below 0.02 Ulpp measured with a

high pass filter of 30 Hz cutoff frequency. Without the fil-
ter, the output jitter is below 0.1 Ulpp.

Pulse Shape

The pulse maskfor a single positive pulse measured be-
tween Aour and Bour with a load of 102 ohms is given in
the following figure.

Signal Amplitude

The peak-to-peak voltage of a single positive pulse
measured between Aour and Bour and terminated with
102 ohms is 3.3 V £8%.

Offset Voltage

The offset voltage, measured under the same condi-
tions as above, is less than 2% of the peak amplitude.

Signal Stability

The signal amplitude measured over a period of one
minute varies less than 1%.

Output Impedance

The output impedance measured between Aour and
Bour is below 4 ohms in power-up and below 12 ohms
in power-down mode. The required impedance of
135 ohms 5% seen fromthe line side of the transformer
is established by putting two resistors of 25 ohms +1%
each in the hybrid.

Load

The load is given by the hybrid, the transformer and the
subscriber line. The transformer ratio should be 1:1.32
(circuit/line side) and the total inductivity seen from the
line side between 10 and 15 mH.

Noise and Distortion Level

The sum of noise and total harmonic distortion,
weighted with a low pass filter 0 to 80 kHz, is at least
60 dB below the signal for an evenly distributed but
otherwise random sequence of +3, +1 and -1, -3.
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] ] 1 ] ]
-9/8T —5/8T 0 5/8T o/8T
11892B-32
" Figure 30. Pulse Mask for a Single Positive Pulse
Table 15. Specified Data of Analog Functions
Parameter ' Min Typ Max Units
Recelve Path:
Signal/(Noise + Dest.) 57 ' 62 dB
DC-level at AD-Output 0.45 0.5 0.55 -V
Threshold of Level Detect mv
Transmit Path:
Signal/(Noise + Des dB
Output DC-lsvel \
Offset between Acur/Bour mV
Signal Amplitude 2.95 3.2 3.45 \
Output impedance between Aoyr/Bour:
Power-up 2 4 ohm
Power-down 6 12 ohm
Power Consumption (135 ohm line load, random 2B+D data):
Power-up 140 160 - mW
Power-down

(Ta=70°C, Vop = 4.75 V)
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T-75-15 _
Clock Generation A crystal (serial resonance) is connected which meets
NT Modes the following specification:
The master clock is derived from a built in crystal oscilla- Nominal frequency: 16.36 MHz
tor. The crystal is connected to the pins Xin and Xour. Overall tolerance: +60 ppm
The maximum capacitive load at Xi is 60 pF each. Load capacitance: 20 pF
Resonance resistance: 20 ohm \
Mast.er clock: Shunt.capacitance: 7 pF |
Nominal frequency: 15.36 MHz |
Overall tolerance: +100 ppm |
I
Frame Adapt
DCL ] U
o] (e
FSC L]
1 ‘l. FSC*
== : ;
Clock LIBM FrameJI IOM Frame U Frame
Generation -FT
I L e ——, e e
|
| 15.36-MHz CLS
| XTAL 512 kHz
1 Master Clock |
Max difference of phase deviation of FSC and FSC* : 18 us 11892B-33 |
Figure 31. NT-PABX Mode
‘ EOQ . .
Frame Adapt
1 DCL
_.--r'FTTTTTTTTT FSC :I_ oM
? FSC*
%
U Frame l‘—_J/:__‘I
t !__IOM FrameJI
4 —_;!‘——
——————————————— A i Clock
i NA
Xin 4 H Generation
15.36-MHz e
Master Clock
System Clock
Figure 32. LT Modes 118928-34
Inthe LT modes, the timing signals are derived from the Max low freq. phase
system clock via an external phase locked loop. The wander within 1 period: 10.85 ps
master clock is fed to pin Xi. Jitter (peak-to-peak):
Master clock: ) Max difference of phase
Nominal frequency: 15.36 MHz deviation of FSC and FSC*: +18 us
Duty ratio: 0.4-0.6 Start of activation, phase difference: 0
Rise and fall times: <10 ns
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PHYSICAL DIMENSIONS . : « T-75.15
PD024
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Note: Physical dimensions are given in mm.
Distance pin to pin: 2.54 mm
Package Width:  15.24 mm
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Note: Physical dimensions are given in mm,
Distance pin to pin: 2.54 mm
Package Width:  15.24 mm
Digital Subscriber Controller is a trademark of Advanced Micro Devices, Inc.
ANSI is a registered trademark of the American National Standard Institute.
EPIC, IOM, IOM-2, IDEC, IEC-Q, ISAC-S, ITAC, and SBCX are trademarks of Siemens AG.
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