Features

* Single Chip 4 wire SO-inter-
face for ISDN

+ Basic Access at 144 kbits/s
with 2B+D

* Complying with CCITT 1.430

+ Applicable in all ISDN

$0-interface Configurations:

- NT: Network Termination

= TE: Terminal Equipment

- LTS: Line Termination
Subscriber

- LTT: Line Termination Trunk

Switching of Test Loops

S-bus Drivers with High
Impedance in Power-off

* Balanced S-bus Receivers
* Line Length up to 2 km in

Point to Point

Handles V*, IOM1 (1),
IOM2 {2) and GCI Digital
Interfaces

Supports Multiframing
Includes a Maintenance
M-channel

Absorption of Clock Wander

in LTT Mode

Operating Power < 50 mW

Stand-by Power < 3 mW

MTC-20172

Advanced 'S’ Interface
Circuit for ISDN

Data Sheet

Preliminary
Application Specific Standard Products

Description

"The MIC-20172" is an enchanced
version of the MTC-2072 SIC.

In addition to the basic line interface
functions, the MTC-20172 offers
digital interfaces compatible with most
commonly used standards (V*,

IOMI (1), IOM2 (2], GCI), as well as
extended monitor channel functions
and multi-framing.

The use of leading edge process
technologies and restructuring of the
analog funclions results in greatly
enhanced anelog performance.”
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The 22 pin DIL MTC-20172 is pindo-
pin compatible with the SBC 2080,
and is a functional super-set of this
device,

The SC-interface circuit (SIC) enables
full duplex digital data transmission
(2B+1D) over the SQuinterface. _
The SIC can be used as a ‘Network
Termination’ (NT), providing transpar-
ent dala fransmission from the digital
interface to the SC-interface ond vice
versa.

As a ‘terminal squipment’ device (TE),
the SIC is connected to a "layer 2"
device [e.g. ISDN Link Controller;
MTC-2074 ILC).

To connect an ISDN PABX unit io the
public network a SIC can be used as
o ‘Line Termination Trunk side’device
{LTT).

Furthermore, a ‘Line Terminatlion
Subscriber side’ [LTS) mode is avail

able {fig. 1], which is similar to NF,
but offers less complicated activate/
deactivate procedures.

A digital serial interface provides a
link beiween SIC, WHnterface, ILC
ond other communication devices. The
digital serial interface supports V*,
IOM1 {1), IOM2 {2} ond GCI.

The SIC contains all necessary
functions for direct connection to the
SQinterface, especially transmitter
and receiver stages.

The Digital Interface

Each ISDN configuration [NT, TE, LTS,
LTT) is supported in either V*/

IOM1 {1) orin KOM2 (2)/GCl.

The serial interface is made up of
framas of 125 ps. Each frame can
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have from 32 to 512 bit positions and
is divided into channels of 32 bits.
Each bit takes 2 eycles of the
dataclock DCLK (With a frequency
from 512 kHz to 8192 kHzJ. The start
of o 125 ps frame is synchronized
with a DFR signal of 8 kHz.

In TE modes the SIC is master of the
digital interface, in NT, LTS and LTT
the SIC is slave.

Depending on the strapped mode
several frame formats ore possible:

Normal Maode (fig. 2)

DCIK can go from 512 kHz to 8192
kHz with intervals of 16 kHz (32 to
512 bits/frame).

The rising adge of DFR marks the start
of the frame and should be high for ot
least 2 DCLK periods.

Signal NORMAL MODE
ek s12-8192KkH: | MLANUMUUUULUULn g nnnnaainnnnrruguruut
DFR: B KHz r
DIN: 256 - 4096 KBit/s | | 1 I I ] I i { 1 I 1 |
DOUT: 256 - 4096 KBit/s 1 | I | [ ] | I | 1 I | |
Bit no. 0 1 2 3 4 5 6 7 8 0 10
Channal no. Q
Fig.2: Timing in Normal Mode
Signdl TNVERTED MODE
DCLK: 4096 KHz Hplgtgligigigigigigigigigigigigipippi Sy gupigipupipipigupipinte
DRR: 8 KHz {PUSE) L]
DIN: 2048 KBi/s I I | I | | I | I 1 [ | I
DOUT: 2048 KBa/s | | | | I ! ] 1 ] | | | ]
Bit no. 2 27 B ¥ 2 mn|o 12 3 4 5 6 7 8
Fig.3: Timing in V* Inverted Mode
Signal WYERTED MULTIFLERED MODE
DCLK: 4096 KMz HpigEgligigigigigiplpigligtipSpigipgtpgipiaipipSpipipEpipipipiaSpNpiy
DFR: 8 KMz [PULSE) L
DIN: 2048 KBit/s 1 | I ] ] | 1 | | | 1 ] |
DOUT: 2048 KBit/s | 1 I 1 ] | 1 | 1 | 1 |
Bit no. % 27 2 3 n|o 1 2 3 4 5 6 7 8
Channel no. 7 ]




Depending on the DCLK frequency a

maximum of 8 channels are available.

The bits of higher channels are
unused.
This mode is applicable in all configu-

rations.

V* Inverted Mode (fig. 3)
Inverted frame and datoclock.

DCLK = 512 kHz (32 bits/frame)
DFR goes low for 1 clock cycle at the
ond of position 27.

Only 1 channel is available.

This mode is applicable in TE mode.

DFR goes low for 1 clock cycle at the
end of pasition 251,

8 channels are available.

This mode is applicable in LTT and LTS
mode,

Remark: In LTS and LTT there is an
auvlomatic recognifion between
inverted multiplexed and normal
modas.

A channel of 32 bits is divided in 4

bytes {fig. 5):
1st byte B1:
First transparent data channe! of 64
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3rd hyte B2*:

Monitor channel with in TE and LTT

the D<channel status in the Sth
ition,

4th byte B1%:

D1, D2: Two transparent D-channel

bits at 15 kBits/s.

C/l: Four Command/Indication

channel bits. Used for activation or

deactivation and test modes. The

interpretation of the received com-

moand codes and the transmitted

Indications follow the V* /IOM1 (1)

or the ICM2 {2)/GCI C/l code Kables.

MR, MX: Two handshaking bits to

V* Inverted Multiplexed Mode kBits/s. control the monitor channel access.
(fig. 4) 2nd byte B2:
Inverted frame and dataclock. Second fransparent data channel of
DCLK = 4096 kHz (256 bits/frame)} 64 kBits/'s.
B1*
WY Bl X 82 X B2* Xo102X ¢/
User Data Monitor Channel C/1 channel
—
M1 .. M8
le 3284 N
[ "
Fig.5: Format of a V*/IOM (1)/10M2 {2}/CG1 Channel
The possible combinations of ISDIN aclivation/deactivafion procedures
configurations, frame format and are presented in lable 1.
Table 1: Possible Mode Combinations
ISDN configuration Frome format DCLK frequency Available Activation/
{kHz) channel Deactivation
according to
TE(*) Inverted 512 1 V*/IOM1 (1)
TE(*) Normol 512 i V*/IOM1 (1)
LTS/LTT(™ Inverted multiplexed 4096 1-8 V*/IOM] (1)
LTS/LTT Normal 512-8192 18 V*/IOM1 (1)
LTS/LTT(") Normal 5128192 V*/IOM1 (1)
NT(*) Normal 5128192 1 V*/IOM1 (1)
TE MNormal 1536 ] IOM2 (2}/GCI
LTs/LTT Normal 512-8192 1-8 IOM2 (2}/GCi
NT Norml 5128192 ) IOM2 (2}/GClI

[*] Compdtible with the SIC-MTC-2072.




The SO-interface

For transmission of dota over the
subscriber premises the SIC is pro-
vided with an SQ-interface. This
interface enables full duplex transmis-
sion of daia (2B + 1 Dchannel) over
4 wires ot a nominal data rate of 192
kBits/s. An Alernating Mark Invert
(AMI) code is used for the line
transmission via the SO-interface. The

contains 4 daio bytes (2B1, 2B2] and
4 D-bits.

The frome struclures are shown in
fig.6. A frame start is marked using @
first code violation [no mark inver-
sion). To allow secure synchronization
of the receiver a sacond code viola-
tion is generated before the 14th bit
of the frame. To guaraniee this second
violation an auxiliary framing bit pair
FA and N [from NT to TE]} or the
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The first bit of the transmitied frome
From TE to NT shall be delayed for 2
bit periods with respect to the frame
received from the NT. Furthermore an
echo bit {E-bit] for the D-channel ond
an adtivation bit [A-bit} are provided,
DC-balancing is dene by L-bits.

The SIC supports multiframing
according to the CCINT 1.430 recom-
mendation, the capability of fransmit
ting an Schannel from NT1o TE ond @

ransmission of data over the SO- framing bit FA with associated Qechannel from TE 1o NT of 800 baud
interface consists of frames of 250 ps. balance bit {from TE to NT) are is provided. The S and Q data can be
Each frame Is 48 bits wide and introduced. accessed via the monitor channel.
DL F L Bl > E D A FA N -= B2 -
:
\ NT 1o TE
[}
'E D M -- 81 = £ D § - B2 - £ D L F L
' 28ITS OFFSET
)
YO L OF L . 81 > L D L FA L = 52 -
]
]
: TE NT
t
LD L - >~ | D L -- B2 - L D L F L
F : FRAMING BIT N:=FA
t : DC BALANCING BT B1 : BIT OF CHANNEL B1
D : DCHANNEL BIT B2 : BIT OF CHANNEL B2
E : DCHANNEL ECHOBIT A ACTIVATION BIT

FA : AUXILIARY FRAMING BIT

Fig.6: S0-Frame Format

5587
M : MULTIFRAMING BIT
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Fig.7: Point to Point Configuration
r <150 m "i CoNpus
: V* /IOM/GCI !
R R R S e 1
: . Maxs ;
; sic ; ' siC !
; ; ' ; TERMINATING RESISTOR
. ! : , of 1000
TE #1 TE#8
Fig.8: Point to Multipoint Configuration
The SIC can be used in a point to Controlled access o the shared data access. The terminal that fransmitted

point and in o point fo multipoint
configuration {including extended
passive bus). In the first configuration
the length of the cable is limited to 2
km {see fig.7]. In bus configuration
(point to multipoint] up to 8 terminals
may be connecied to the SO-interface
(fig.8) where the terminals must be
connecled in a range of 150 m. For
the extended passive bus the terminals
must be clustered within @ 25m ronge
with a cable length of maximum 1.5
km.

To avoid bus mismalching when
multiple TEs are connected the driver
slages are high impedant when they
are unpowered.

channels is reclized within the SIC by
a D<hannel access procedure. Each
terminal can be given o cerfain
priority for D access, Via the echo bit
which is the reflaction of the recaived
D channel at the NT it is possible for
the terminal 1o datect the status of the
D<channel. In order fo try to gain
access over the Dchannel a terminal
has fo see 8 io 11 consecutive ones in
the echochannel. The excct number
depends on the priority given to the
terminal. When several terminals try
to gain access af the same time
collisions occur on the S-bus. The
terminal that transmitted the "one"

does delect the collision in the echo
channel and loses the Dchannel

the "zaro" gains the access. When a
successful D-channel message is
transmilled the priority is decreased
by 1 in order lo guoraniee fairmess
with the other terminals. The status of
the Dchannel of the TEALTT is avait
able at a pin or at the 5th pasition of
the monilor byte. This enables the
control of the D<hannel by an
external HDLC controller,

At the NT/LTS side the echo bits of
several NTs can be combined in an
external common echo bus |wired
AND) in an NT-star configuration. At
the LTS side the some external
common echo bus con be used 1o
share an axternal HDLC controller
between several LTS SICs.




SIC Operation

The block diagram is shown in fig.?.
The dato of the SO{nterface is
received by the SIC receiver which
has o balanced input, an AGC siage,
o filler and comporotors with dynomi-
cally odapted threshoks. The timing
of the received 50-rame can either be
o fixed {Only NT/LTS) or adoplive
timing.

In the first cose the liming is locked to
the fransmitted frame and the toler-
able phase deloy on the received 50-
frame is limited.

In adaptive timing mode, delays up fo
48 ps can be 1olerated. The stort of
the received frame is detected in the
Fl-detection unit. An adaplive algo-
rithm is used for compensation of the
slope of the FL transitien. A digital PLL
recovers the received bit clock (192
kHz). A second digital PLL generales
the transmit bit clock {192 kHz) which
is locked to the IOM (3} frame in case
of NT/LTS or is locked 1o the recsived
SOframe in case of TE/LTT. It is

possible to compensate exlernal
circuits (e.g. filters} by adjusting the
internal phase of the bit clocks by
means of a pin or a register accessi-
ble by the monitor channel. These
circuits work with a 7680 kHz £100
ppm dock. This clock con be deliv-
ered to the SIC by an external
generator, a UIC for NT modes or can
be generaled by an on<hip oscillator.
The serial B ond D data from the V*/
IOM {3}/GCl digital interface is
stored into a buffer with o dynamic
pointer structure and presenled at the
s_transmitter where the S0-frame
formaiting is done.

in the other direclion the s_receiver
unit deassembles the received SO-
frame. The B and D data are siored in
the buffer and multiplexed together
with M, C/1, MX and MR into a
digital V*/IOM {3)/GCi frame.

The pointer siructure of the buffer
guarantees a minimum round-rip
delay in NT, LTS ond TE modes and is
able lo compensate the clock wander
in LTT mode. If the clock wander
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becomes too big o warning is given
in tha C/| channel, the internal
pointers are reiniticlized.
Activation/deactivation procedures
are handled in the status controller.
Two basic modes are available: A
V*/IOM1 (1) mode, compatible with
the SIC-MTC-2072 and an IOM2 (2)/
GCl compatible mode.

The S/Q control module handles the
multiframing on the 5 and the Q
chonnel of the SO-interface.
Multiframing is enabled in NT/LTS by
a width modulation of the frame
synchronization signal DFR every 40th
IOM {3}/GC frame, o manitor
programmable ragister or an auxiliary
pin.

The M control unit interprets and
responds lo messages on the monitor
channel. Yia this channel access is
possible to the S/Q bits and configu-
rafion registers. Observation of some
inputs is also possible.

In order to reduce the power con-
sumption of the components con-
necled to the subscriber line, the SIC

Analog

ronsmitier

Fig.9: Block Diagram
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may be switched to G pawer down
mode during idle periods. In NT and
TE modes the internal clock distriby-
tion ond the oscilloior are turned off
and the power consumption is less
than 3 mW. The component is
powered up again during the line
activation procedure. The power
consumption when activaled, with an
applied DCLK clock of 512 kHz is less
than 50 mW (excluding the power of
the SO-bus).

Test Modes

Two test loops may be closed in the
SIiC, which depend on the selected
mode of operation. In both modes all
three channels [B1, B2 and D) are
looped back as close as possible to
the SCHinterface.

Loop 2 NT, LTS) is o transparent loop
(fig.100) where the fransmitted
SOframe is also swiiched on the
S-bus. Activation from the SO-interfoce
is not possible.

Lloop 3 {TE, LT} is a non transporent
loop (fig. 10b} where the transmitted
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SO4rame is not switched on the S-bus
in order not lo oclivate the NT/LTS.
Activation from the S-bus is possible
ond is indicated by a special code in
the C/| channel.

Both loops are initioted over the C /-
channel and under conirol of a layer
2 component.

For further testing of the subscriber
line two test signals con be ransmitted
over the SGinterface, a 96 kHz test
sequence sending confinuous AMI
marks ond o 2 kHz fest sequence
sending single AMI marks. Both test
modes are under control of the C/I
channel and in NT mode by a pin.

(1) IOMI is o irademark of Siemens AG
{2) IOM2 is a trademark of Siemens AG
{3) IOM is @ trademark of Siemens AG

a) LOOP2

SO

- - . s e m omom oA aurew o= o=

b) LOOP3

V*/IOM/GCl

Fig.10: Test Loops

=
SIC V*/IOM/GCI
il il
NT / LTS
—- [ I . :
SIC : S0
- ' :
TE / LTT ;
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a) 22 PDIL b) 28PLCC
o N/
vop [| 22 [] Aux2
N
SXP [| 2 21 |] SRP §§§§&g
v wIWv
SXN E3 20] SRN 1511:—312 }281"‘11'1
mop1 ] 4 19 1] XAl N
MIC | MODI1 0 AUX
DOUT [| 5 18 || x1Al0 D)gﬁ# C 0 ;%IO
§ MTC H
DCK [| ¢ 2017217 [] Vvss DCIK 20172 P Vss
d 0 SCIK
DR[| 7 16[] sc DINO  (Topview] | MODO
DN [ g 15[] Mopo XTR2 @ [ XTR1
S S VR U O |
w2 flo 4] xm SE2INS
RSTB []0 ]3] XTRO 32§ag§
' xR3 ] 11 121] MoDp2
Fig.11: Pin Descriptions

For more detailed information,
please contact your Alcatel
Miatec representative for the
MTC-20172 (SIC) Reference
Manual.

28 PLCC package. The pinouts are
given in fig.11a ond fig.11b. The 22
DIL pin-out is compatible with the SIC-
MTC-2072.

Package

The 5IC will be delivered in a 400 mil
22 DIL packege and in a rectongular
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