maxim
integrated..

Maxim > Design Support > Technical Documents > Application Notes > T/E Carrier and Packetized > APP 345

Keywords: T1, framer, SCT, single chip transceiver, AT&T, SLC96, SLC-96, TR-08, T1 framers

APPLICATION NOTE 345

DS21352/552, DS2151, DS2152, DS2141A,
DS210Q42 Programming SLC-96

May 31, 2001

Abstract: This application note describes how to use the SLC-96 mode found in all Dallas Semiconductor
T1 framers and single chip transceivers (SCTs). The SLC-96 mode is used in T1 was designed by AT&T
as a digital loop carrier system that provides service for 96 subscribers over 3 to 5 separate T1 lines.
The frame format of SLC-96 closely resembles that of the super frame (SF or D4) format but additional
data link information is transferred to make advanced functions such as single party, multiparty, coin
telephone, and special service circuits available. Because of the complexity of the SLC-96 specification,
special synchronization circuitry, data registers, and status registers were added to the T1 devices which
allow the designer to take advantage of the SLC-96 functionality. The application note goes into an in-
depth explanation of how the SLC-96 circuitry operates and explains the how the data link transports the
additional C, M, A, and S bit information. The C, M, A, and S bits stand for the concentrator field,
maintenance field, alarm field, and protection line switch field respectively. Together these bits are used
to create the SLC-96 data link. To assist in the software design, flow charts are included with step-by-
step instructions for transmitting and receiving data over the SLC-96 data link. In the end, the designer
should have enough information to implement the necessary SLC-96 communications in the target
system.

Introduction

This application note applies to the following products:

DS2141A DS2151
DS21Q41B  DS2152
DS210Q42 DS21352
DS21FF42 DS21552
DS21FT42 DS210Q352
DS210Q552

In a SLC-96-based transmission scheme, the standard Fs-bit pattern is robbed to make room for a set
of message fields. The SLC-96 multiframe is made up of six D4 superframes, so it is 72 frames long. In
the 72-frame SLC-96 multiframe, 36 of the framing bits are the normal Ft pattern and the other 36 bits
are divided into alarm, maintenance, spoiler, and concentrator bits, as well as 12 bits of the normal Fs
pattern. Please see the Bellcore document TR-TSY-000008 for more details about SLC-96.
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Receive-Side SLC-96 Applications

To enable the device to synchronize onto a SLC-96 pattern, the following configuration should be used:

e Set to D4 framing mode (CCR2.3 = 0)
e Set to cross-couple Ft and Fs bits (RCR1.3 = 1)
e Set to minimum sync time (RCR1.2 = 0)

The user has the option to either extract the SLC-96 message fields from the on-board RFDL register or
via the external RLINK pin. The information is always available at both locations. If the user wishes to
extract the message bits via the RLINK pin, then some hardware must be added to decode the bits. The
SLC-96 message bits can be extracted via the RFDL register without any additional hardware and it is

this method that this application note addresses.

Figure 1 describes the method used to extract the SLC-96 message bits. The devices contain an on-
board SLC-96 synchronizer that is enabled when the CCR2.1 bit is set to one. In this mode, the match
flag (SR2.2) takes on a new meaning; it will indicate when the framer has received the 12-bit Fs pattern
that exists in SLC-96 multiframe. In each SLC-96 multiframe, the user will read the RFDL register three
times. The external controller will wait for the match flag to be set. Once set, the controller will then wait

for the RFDL to fill.

SLC-H96 MODE CCR21=1
DISABLE ZERO STUFFER CCRZ.O=0

!

{IGNOR THE RFDL FULL SR2.4 BIT)

WAIT FOR THE MATCH INTERRUPT TO OCCUR VIA THE 5R2.2 BIT
_..

!

(IGNOR THE MATCH INTERRUPT VIA SR2.2)

WAIT FOR THE RFDL INTERRUPT TO OCCUR VIA THE SR2.4 BIT

!

READ DATA BYTE FROM THE RFDL REGISTER
{MUST BE DONE WITHIN 2ms AFTER THE SETTING OF SR2.4)

STATUS BIT(S) USED:
SR2 2—RECEIVE FDL MATCH OCCURRENCE
SR2 4—RECEIVE FDL BUFFER FULL

REGISTER(S) USED:
RFOL—RECEIVE FDL REGISTER

LoOP
TWICE

Figure 1. SLC-96 Message field extraction via RFDL.

Figure 2 details how the SLC-96 fields will be represented in the RFDL register on each read. Since the
RFDL is also used in the ESF framing mode, the zero destuffer should be disabled (CCR2.0 = 0). (Note:
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The match registers (RFDLM1 and RFDLM?2) are not used in SLC-96 mode and

with any value.)

can be programmed

[MSB) (LE8)
REALD g1 ca Ci C5 C4 c3 C2 C1
READ #2 M2 i1 S5=0 5= 5=0 C11 C10 o]
READ #3 S3=1 54 53 52 51 A2 Al M3

Figure 2. RFDL Register byte sequence.

Transmit-Side SLC-96 Applications

To insert the SLC-96 message fields, the user has the option to either use the external TLINK pin or to
use the onboard TFDL register. Usage of the TLINK pin will require some external hardware and to
enable this option, the TCR1.2 bit should be set to one. This application note concerns itself solely to the

use of the TFDL register to insert the SLC-96 message fields.

Figure 3 displays the method to enable the device to insert the SLC-96 message fields via the TFDL
register. On each normal D4 multiframe boundary, the framer will signal to the user via the SR2.6 bit to
write to the TFDL the sequence of bytes shown in Figure 4. The user will write to the TFDL six times in

each SLC-96 multiframe.

SLC-96 MODE CCR2.5=1

DISABLE ZEROQ STUFFER CCRZ.4=0
D4 FRAMMING MODE CCR2.7T =0
SOURCE FS VIA TFOL TCR1.Z2=0

'

WAIT FOR THE TRANSMIT MULTIFRAME BOUNDARY INTERRUPT
TO OCCUR VIA THE SR2.6 BIT

'

{MUST BE DONE WATHIN 1.5ms AFTER THE SETTING OF SRZ.6)

LOAD DATA BYTE INTO THE TFDL REGISTER

STATUS BIT(S) USED:
SR2.6—TRANSMIT MULTIFRAME BOUNDARY

REGISTER(S) USED:
TFOL—TRANSMIT FDL REGISTER

Figure 3. SLC-96 Message field insertion via TFDL.
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[MSE]) [LSB])
Wirite #1 X X [ 1 1 1 i i
Wirite #2 X X cr CE C5 4 c3 c2
Wiite #3 X X £=1 =0 C1t C10 c8 ca
Wirite #4 X X AZ Al M3 M2 M1 S=0
Wieite #5 X X [1] 8=1 54 53 52 51
Wirite #5 X X 0 1 1 1 ] ]

Figure 4. TFDL Register byte sequence.

T1 Framer And Single-Chip Transceiver Information

For more information about Dallas Semiconductor's T1/E1 framers and single-chip transceivers, please
consult the data sheets available on our website at www.maximintegrated.com/telecom.

If you have further questions concerning the operation of Dallas Semiconductor's T1/E1 framers and
single-chip transceivers, please contact the Telecommunication Applications support team.

Related Parts

DS21352

DS2141A
DS2152
DS2155
DS21552

DS21FF42

DS21FT42

DS21Q352
DS21Q42
DS21Q55
DS21Q552

3.3V DS21352 and 5V DS21552 T1 Single Chip
Transceivers

T1 Controller
Enhanced T1 Single Chip Transceiver
T1/E1/J1 Single-Chip Transceiver

3.3V DS21352 and 5V DS21552 T1 Single Chip
Transceivers

4 x 4 16 Channel T1 Framer/ 4 x 3 12 Channel T1
Framer

4 x 4 16 Channel T1 Framer /4 x 3 12 Channel T1
Framer

Quad T1/E1 Transceiver (3.3V, 5.0V)
Enhanced Quad T1 Framer
Quad T1/E1/J1 Transceiver

Quad T1/E1 Transceiver (3.3V, 5.0V)

Free Samples

More Information
For Technical Support: http://www.maximintegrated.com/support
For Samples: http://www.maximintegrated.com/samples

Other Questions and Comments: http://www.maximintegrated.com/contact

Application Note 345: http://www.maximintegrated.com/an345
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