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R8070

T1/CEPT PCM Transceiver

R8070

INTRODUCTION

The Rockwell R8070 T1/CEPT PCM Transceiver is a monolithic
silicon gate CMOS device designed to implement PCM trans-
mitter and receiver functions applied in primary-rate digital carrier
systems worldwide. Both the transmitter and receiver contain
approprigte circuitry for synchronization, channel monitoring and
signaling extraction.

The R8070 supports CCITT recommendations G.732, G.733 and
applicable sections of G.703, as well as AT&T technical
advisories on clear channel capability and Extended Superframe
Format (ESF). This device provides the interfaces between the
multiplexed digital signals of the subscriber loop and the PCM
highway in a digital telephone switching system. The device
operates from a singie power supply of 5 voits and a sampling
clock of 1.544 to 2.048 MHz, depending on the mode of
operation.

Packaged in a 64-pin QUIP (quad in-line package) or a 68-pin
PLCC (plastic leaded chip carrier), the R8070 requires less real-
estate and provides added flexibility in system integration and
manufacturing. With eleven modes of operation and & serial or
paraliel data interface, the R8070 finds worldwide application
in diverse areas of voice/data communications.

FEATURES

e implements primary-rate PCM formats:
— T-carrier T1 (D4), T1 (ESF) and 1/2 T1C synchronous
— CEPT PCM-30

o Meets CCITT G.732 (2.048 Mbps), G.733 (1.544 Mbps) and
applicable sections of G.703

* Supports ATAT technical advisories on Extended Superframe
Format and Ciear Channe! operation with BEZS coding

e Supports SLC-86 applications

¢ Single chip receiver and transmitter

e Selectabie serial or paraliel data interface
* Reframe time less than 10 ms

¢ interfaces directly with Rockwell R8071 ISDN/DMI Link
Controlier

* Available in 84-pin quad indine (QUIP) and 68-pin plastic
feaded chip carrier (PLCC) packages

s Operates from a single +5 Vdc supply
o CMOS/TTL compatible inputs and outputs
¢ Low power CMOS technology
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R8070

T1/CEPT PCM Transceiver

ORDERING INFORMATION

Part Number:

R8O70
L Temperature

Blank = 0°C to +70°C
E = ~40°C to +85°C

Package
P = 64-Pin Plastic QUIP
S = 64-Pin Cerpac QUIP
J = 68-Pin Plastic Leaded Chip
Carrier (PLCC)
JC = 68-Pin Ceramic Leaded
Chip Carrier (CLCC)

R8070 OPERATING MODE AND
INTERFACE SELECTION

The RB070 has eleven modes of operation covering T1 (D1D,
D2, D3 and D4}, T1 (Extended Superframe Format), T1C, and
CEPT PCM-30 formats. Nine modes support T1 formats and two
modes support CEPT formats. The mode is selected using
M1-M4 to match the required PCM format. Modes may be
chosen with or without signaling, and with a choice of zero
suppression technique.

For increased fiexibility and lower external part count (no
parallel/serial conversion required), a paraliel (P/S high) or serial
(P/S low) interface may be selected. The paralle! interface may
be chosen to match a byte-wide microprocessor bus; the serial
interface may be preferred to match an existing interface.

DATA SHEET STRUCTURE

The R8070 pin assignment, general interface and functional
block diagrams that apply to both T1 and CEPT tormats are
shown in the front of the data sheet. The electrical and switching
characteristics and packaging information are inciuded in a short
common section at the end of this document.

The PCM formats, the R8070 interface signals and R8070 opera-
tion in T1 and CEPT environments are described separately to
simplify the use of this data sheet. These two major sections
are structured similarly and include four subsections:

¢ The Overview provides an introduction to PCM formats and
terminology, and a guide to mode selection.

¢ The Functional Description gives an overview of the R8070
operation and groups the signals associated with each aspect
of PCM transceiver design: channel data, signaling, alarm
indication, error reporting, timing and synchronization.
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R8070 T1/CEPT PCM Transceiver

* The Interface Description is arranged so that, having chosen
an operating mode (PCM format) and data interface (paratie!
or serial), the designer can clearly identify the signals avail-
able in that configuration. Pin assignments and pin defini-
tions are separately listed with applicable interface and mode.
Within each table, the R8070 signals are arranged in three

1. Dedicated signals whose function is fixed.
2. Parallel/serial interface dependent signals.
3. Framing mode dependent signals.
* The Waveforms show major signaling or frame level signals
followed by channel/bit level signals.

For more detailed information, see the RBO70 T1/CEPT PCM

groups: Transceiver Designer's Guide (Order No. 313).
R8070 Operating Mode Selection and Characteristics
Data Rate Mode Select Lines

Mode (Mbps) Bits/Frame | Frames/Multiframe Signaling | Zero Suppression | M1 M2 | M3 | M4 | PCM Format
1938 12 Yes [23:V4] 1 0 1 ]

1838 12 Yes B7 0 1] 1 0

N | 154 193 4 No B82S 111 [o |TTOY

193N 4 No B7 0 1 1 0

183E 24 Yes Bazs 1 1 1 1 Extended
193E 1.544 193 24 Yes B7 0 1 1 1 Superframe
193F 24 Special B8ZS 1 0 1 1 Format (ESF)
1978 12 Yes Transparent 1 0 ] 0

197N 1.576 197 4 No Transparent 1 1 0 0 TiC

2565 16 Yes HDB3 0 [} 0 0 |CEPT
256N | 2048 256 2 No HDB3 o | 1 {0 | o |pcmao
Notes: B7:  Bit 7 is forced to a 1 (stuffed) on an otherwise all zero channel. HDB3: High Density Bipoiar 3-zero maximum.

B8ZS: Bipolar B-zero substitution. Transparent: No zero suppression or substitution.
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R8070 T1/CEPT PCM Transceiver )
R8070 OVERVIEW (Cont’d)
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T1/CEPT PCM Transceiver

T1 OVERVIEW

T1 is a PCM format for time-division multiplexing 24 voice
(telephone) or data circuits onto a single transmission path. This
path is normally a dual twisted-pair cable with digital repeaters
at intervals of 6000 feet.

T1 presently has two major formats; the older D4 format and
the emerging Extended Superframe Format (ESF). The major
differences between them are in the signaling format and the
definition of the F-bit pattern. Both formats, as well as their
derivatives, are supported by the R8070.

In addition, there is a hierarchy of PCM formats within the
T-carrier system that defines further time-division multiplexing
of multiple T1 lines, to produce T1C (two T1 lines), T2 (four T1
lines), and so on. These higher level formats are used for long-
haul transmission via satellite or microwave links. The R8070
provides specific support of the T1C format, in addition to T1.

T1 FORMATS
Basic T1 (D4)

Prior to transmission, each voice circuit is sampled at 8 kHz using
an 8-bit u-law companding analog-to-digital converter. The
resulting 64 kbps (8 bits x 8 kHz) signal is time-division multi-
plexed with 23 other sampled channels to produce a frame of
192 bits (24 channels x 8 bits). An extra bit (193rd bit or F-bit)
is inserted at the beginning of each frame to define the frame
boundaries. Since each voice circuit is sampled at 8 kHz, the
frame rate is 125 us. To transmit 193 bits in 125 us requires a
bit rate of 1.544 Mbps, hence the standard T1 clock frequency
of 1.544 MHz.

Signaling Date. Signaling data, such as on-hook and off-hook
conditions, dialing digits, call progress, etc., associated with each
voice circuit is transmitted within the voice channel itself. This
is known as associative signaling, as opposed to common
channel signaling, where a single (common) channel is dedicated
to carry the signaling data for alil the voice circuits within a T1
fink, for exampie.

The signaling data, known as A- and B-bits, is conveyed in the
Bth bit position (least significant bit) of each channel within
frames 6 (A-bit) and 12 (B-bit). This signaling method is also
known as *'robbed-bit”’ signaling since the A- and B-bits actually
displace the original LSB of the voice signal, causing a slight,
but insignificant, error in the received signal.

The requirement for associated signaling in frames 6 and 12 dic-
tates that the frames be distinguishable, This leads to a
multiframe structure consisting of 12 frames.

To recap, the PCM structure consists of. a multiframe of
12 frames; a frame of 24 channels, plus an F-bit; and 8 bits to
per channel, where a channel is equivalent to one voice circuit
or one 64 kbps data circuit.
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This structure of frames and multiframes is defined by the F-bit
pattern. The F-bit is designated alternately as an Ft bit (terminal
framing bit) or Fs bit (signaling framing bit). The Ft bit carries
a pattern of alternating Os and 1s (101010) that defines the frame
boundaries so that one channel may be distinguished from
another. The Fs bit carries a pattern of 001110 and defines the
multiframe boundaries so that one frame may be distinguished
from another, in particular, frame 6 and frame 12 may be identi-
fied for the recovery of signaling bits.

Alarms and Error Conditions. in addition to voice and signal-
ing data, T1 defines several alarm and error conditions that must
be monitored and reported. The principal alarms are:

1. Red Alarm
2. Yellow Aiarm

A Red Alarm is produced by a receiver to indicate that it has
lost frame alignment. A Yellow Alarm is returned to the trans-
mitting terminal to report a loss of frame alignment at the
receiving terminal. Normally, a T1 terminal will use the receiver’s
Red Alarm to request that a Yellow Alarm be transmitted.

The principal error conditions are:

1. Loss of carrier
2. Bipolar violation
3. Fs bit error

4. Ft bit error

A loss of carrier means that received data was zero for 31 con-
secutive bits. A bipolar violation is a failure to meet the Alter-
nate Mark Inversion (AM)) line code of T1. AMI dictates that 1s
(marks) are transmitted alternately as positive or negative pulses;
zeros are transmitted as zero volts.

Clock Recovery. In order to guarantee adequate clock recovery
from the received data, a minimum “ones density” must be
observed. One of two methods may be used; BBZS or bit7
stuffing. B8ZS represents a group of 8 zeros by a predefined code
that includes intentional bipolar violations. At the receiver, the
code is recognized and the original 8 zeros are restored. The
older method of bit-7 stuffing forces bit 7 to a 1 in an otherwise
all zero channe!. This forced 1 is not coded as a bipolar viola-
tion and the original data cannot be recovered by the receiver.

The RB070 supports all major requirements of the T1 system,
including channel data recovery, signaling, alarm indication, error
reporting and both methods of zero suppression to satisfy the
ones density requirement.

Extended Superframe Format (ESF)

in Extended Superframe Format, the multiframe structure is
extended to 24 frames from the 12 frames used in D4, The frame
and channel structure is the same in both formats. Robbed-bit
signaling is accommodated in frame 6 (A-bit), frame 12 (B-bit),
frame 18 (C-bit), and frame 24 (D-bit).
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T1 OVERVIEW (Cont’d)
The F-bit pattern of ESF contains three functions:

1. Framing Pattern Sequence (FPS) which defines the frame
and multiframe boundaries.

2. Facility Data Link (FDL) which aliows data such as error per-
formance 1o be passed within the T1 link.

3. Cyclic Redundancy Check (CRC) which allows error per-
formance to be monitored and enhances the reliability of the
receiver’'s framing algorithm.

The R8070 supports all major requirements of ESF, including
channel data recovery, signaling, alarm indication, error report-
ing and both methods of zero suppression to satisfy the ones
density requirernent.

T1C Mode 1 Synchronous

The frame structure of T1C is the same as basic T1 but 4 extra
(tink) bits are included in each of the two multiplexed T1 lines
at the end of channe! 6, 12, 18 and 24 (where the link bit follows
the F-bit). The bit rate of T1C is 3.152 Mbps. Two R8070s can
be used, each clocked at 1.576 MHz, to configure a T1C
multiplexer/demuitiplexer.

Summary

The three major T1 formats supported by R8070 are:

Format Modes

1. Basic T1 (D4) 1938, 193N
2. Extended Superframe Format (ESF) 193E, 193F
3. T1C Mode 1 Synchronous 1978, 197N

T1 MODES DESCRIPTION

The R8070 T1 operating mode is selected by configuring the four
encoded Mode Select input lines (M1-M4) to one of nine
T1 modes (see T1 Mode Seiection Table).

Standard T1 (D4) Modes

193S Mode. The 193S mode implements the standard T1 PCM
format at 1.544 Mbps with 12 frames per multiframe, sometimes
referred to as D4 (channel bank designation). A and B robbed-
bit signaling is inciuded. The pseudo-random channe! numbering
of D1D and D2 is supported, as well as the sequential numbering
of D3 and D4. There are 193 bits per frame.

The Ft and Fs bit patterns are generated by the R8070 trans-
mitter and recovered by the receiver. The Fs pattern is included
in the receiver synchronization algorithm for improved immunity
against Ft-imitating signals such as digital milliwatt. Robbed-bit
signaling can be disabled to allow the use of the 1935 mode
in nonsignaling applications and thus retain its superior framing
properties.

To satisfy the "‘ones density”’ requirement, either B8ZS or bit-7
stuffing techniques can be selected. Zero suppression may be
disabled to allow transparent operation.
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193N Mode. The 193N mode implements standard T1 PCM
format at 1.544 Mbps with 4 frames per muttiframe. Robbed-bit
signaling is omitted. There are 193 bits per frame.

The transmitter generates the Ft pattern but not the Fs pattern,
which may be externally supplied. The receiver does not use
the Fs pattern for synchronization but reports the Fs data.

This mode may be used in point-to-point communications where
no robbed-bit signaling is required and the standard Fs pattern
cannot be used. If the standard Fs patiern can be used, then
193S mode provides more reliable synchronization.

To satisty the "‘ones density’ requirement, either BBZS or bit-7
stutfing techniques can be selected. Zero suppression may be
disabled to allow transparent operation.

Extended Superframe Format T1 Modes

193E Mode. The 193E mode impiements the Extended Super-
frame Format of T1 at 1.544 Mbps with 24 frames per muttiframe,
sometimes referred to as ESF or Fe. A, B, C and D robbed-bit
signaling is implemented. There are 193 bits per frame.

The transmitter generates the Framing Pattern Sequence (FPS),
computes the Cyclic Redundancy Check (CRC) checksum, and
accepts the Facility Data Link (FDL) bits, then combines them
into the F-bit stream. The receiver recovers the FPS to establish
traming, checks the CRC against the data (reporting any errors),
and presents the FDL data bits.

To satisty the “‘ones density” requirement, either BBZS or bit-7
stuffing techniques can be selected. Zero suppression may be
disabled to allow transparent operation.

193F Mode. The 193F mode is identical to 193E mode, but
robbed-bit signaling is omitted. This mode is convenient for com-
mon channel signaling, and some additional timing signals are
provided for this purpose. There are 183 bits per frame.

The zaro supprassion technique is pre-selected as B8ZS but may
be disabled to aliow transparent operation.

T1C Modes

1975 Mode. The 197S mode impiements one-half of the T1C
PCM format at 1.576 Mbps with 12 frames per multiframe. Two
R8070s can be used with additional logic to provide T1C, mode
1 synchronous, muitiplex and demuitiplex functions. A and B
robbed-bit signaling is supported. 1978 framing is identical to
that of 193S, but 4 link bits per frame are added. There are
197 bits per frame.

No zero suppression is used in 197S (transparent).

197N Mode. The 197N mode implements one-half of the T1IC
PCM format at 1.576 Mbps with 4 frames per multiframe. Two
RB070s can be used with additional logic to provide T1C, mode
1 synchronous, multiplex and demultiplex functions. Robbed-
bit signaling is omitted. 187N framing is identical to that of 193N,
but 4 link bits per frame are added. There are 197 bits per frame.

No zero suppression is used in 197N (transparent).

e
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R8070 T1/CEPT PCM Transceiver

T1 OVERVIEW (Cont'd)

8 [<— FRAMES OTHER THAN 8 AND 12
8§ BITS/CHANNEL 1 2 3 4 13 L] 7 A <— FRAME 8 | BIT 8 CONVEYS
B8 [«— FRAME 12) SIGNALING INFORMATION?

24 CHANNELS/FRAME :: M __ cH _ _ _ _ _ _ _ ___ cH
FRAME = W3 8ITS | (12 13 24
FR FR _ _ _ _ R _ - - FR FR
1 2 7 n | 12
1. MULTIFRAME!

NOTES 1: A multiframe has 12 frames (D4) or 24 frames (ESF)
2: In addition, ESF has & C-bit in frame 18 and a D-bit in frame 24,

T1 PCM Format
T-Carrier Hierarchy F-bit Assignment—Extended Superframe Format
Digital Number ESF ESF F-Bit
Signal of Voice Bit Rate Frame Bit Assignment
Number Circuits (Mbps) Number Number FPS FDL CRC
DS-1 24 1.544 3 0 _ p —
DS1C 48 3.152 2 183 - - ce1
DS-2 96 6.312 3 386 - m ~
DS-3 672 44.736 4 579 o i —
DS 4032 274.176 5 by _ m _
6 965 -~ - cB2
7 1158 — m —_
8 1351 [ — -
9 1544 - m -
F-bit Assignment—D4 Format 10 1737 - - cB3
11 1830 - m -_—
Frame Bit F-Bit 12 2123 1 - -
Number Number Fg Fe¢ 13 2316 m -—
1 ) —- 1 14 2509 — —_ CcB4
2 193 0 _ 15 2702 -—_ m -_
3 386 - 0 16 2895 0 -~ -
4 579 0 _ 17 3088 - m -
5 772 — 1 18 3281 - - cBs
[ 065 1 —_ 19 3474 - m —_
7 1158 - 0 20 3667 1 - -
8 1351 1 - 21 3860 - m -
9 1544 - ] 22 4053 -_ - cBé
10 1737 1 - 23 4246 - m -
" 1930 - 0 24 4439 1 — =
12 2123 0 — FPS—Framing Pattern Sequence (...001011...)
Fg = Signaling Framing (Seguence ...001110...) FDL-—4 kbps Facility Data Link (message bits m) ]
Fy=Terminal Framing (Sequence ...101010..)) CRC—CRC-6 Cyclic Redundancy Check (check bits CB1-CB6)
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T1 FUNCTIONAL DESCRIPTION
TRANSMIT SECTION

The transmit section of the R8070 provides the data formatting,
signaling and alarm indication functions required for PCM
transmission according to CCITT G.733 and applicable sections
of G.703. The AT&T technical advisories on Clear Channel and
Extended Superframe Format are aiso supported.

PCM Channel Data

Data Input. Data is clocked into the transmitter either serially
(via TSER) or in parallel form (via T1-T8), on the rigsing edge of
the transmitter clock (TCLK). The externally provided TCLK
normally has a rate of 1.544 MHz for T1 and 1.576 MHz for T1C.

For a serial data interface, Transmit Sequence signals
(TSQ1-TSQS5) specity the binary value of the next channel to be
sampled. These signals, which can be used for control of channe!
banks, may be advanced by one bit time using Transmit
Sequence Advance (TSA). The sequence of channel codes may
be selected to meet D1D (1, 13, 2, 14, 3, etc.), D2 (12, 13, 1,
17, 5, etc.) or D3 and D4 (1, 2, 3, 4, 5, etc.), using D1D and
D2 inputs.

For a parallel data interface, timing signals are output at the
channel rate (TCHCLK) and at the frame rate (TCHSYNC) for
clocking data interface circuits.

Data Output. The serial PCM data is clocked out of the transmit-
ter on the rising edge of TCLK and is available on two outputs
simultaneously (TNRZ, TPOS and TNEG). TNRZ provides a
standard, nonreturn-to-zero (NRZ) TTL level version of the data.
TPOS and TNEG carry the same NRZ TTL level data as TNRZ
except that the 1s are routed alternately to TPOS and TNEG.
This facilitates the transiation into the Alternate Mark Inversion
(AMI)} line code, where 1s are represented alternately as positive
and negative puises.

Loopback. The outputs TPOS and TNEG may be intemaily con-
nected to RPOS and RNEG (TLOOP high) for loopback testing.
During loopback, the external TPOS and TNEG carry a con-
tinuous stream of 1s; TNRZ is unaffected.

idie Code. ldle code (01111111) may be substituted in place of
the normal channel data, on a channel-by-channel basis, using
TIDLE.

B82S Encoding and B7 Stutfing. B8ZS encoding is handled
automatically by the R8070. The entire data stream, including
F (and L) bits, is scanned for an occurrence of 8 consecutive
2zeros. Any such occurrence is replaced by the appropriate B8ZS
code. The B8ZS encoder may be disabled by connecting RPOS
to RNEG (and using an NRZ form of input data). This invokes
the transparent mode where zeros are transmitted as zeros,
regardiess of the 1s density. This may be used for testing or for
systems that guarantee 1s density by other means. B8ZS
encoding applies only to the TPOS and TNEG outputs; TNRZ
is unaffected.

In B7 stuffing, bit 7, the next least significant bit, is forced to a
1 if the channel data would otherwise be all 0s. No extra bit is
“stuffed”. The F and L bits are unaffected. B7 stuffing is applied
to outputs TPOS/TNEG and TNRZ.

Frame and Muftiframe Formatting

The transmitter contains frame and multiframe counters which
maintain the correct PCM format by inserting Ft and Fs bits (Tt
modes with signaling; 193S, 197S), Ft (T1 nonsignaling modes;
193N, 197N) and Frarning Pattern Sequence (FPS), Facility Data
Link (FDL) bits and Cyclic Redundancy Check (CRC) bits
(Extended Superframe Format).

The required F-bit is generated by the R8070 and output on
TFGEN. The input TFSIG is sampled to obtain the F-bit.
Normally, TFGEN would be connected directly to TFSIG, but
externally supplied F-bit patterns may be multiplexed into TFSIG,
if required.

The frame counter may be reset to bit 1, channel 1 (TFSYNC
high), and the multiframe counter may be reset to frame 1
(TMSYNC high).

T1 Operating Mode Selection and Characteristics

Data Rate Mode Setect Lines
Mode (Mbps) Bits/Frame | Frames/Multiframe | Signaling | Zero Suppression | M1 M2 | M3 | M4 | PCM Format
1938 12 Yes B8ZS 1 0 1 ]
1938 12 Yes B?7 o 0 1 [
193N | 154 193 4 No BEzS 11|10 |TOY
193N 4 No B7 0 1 1 0
193E 24 Yes BBZS 1 1 1 1 | Extended |
183E 1.544 183 24 Yes B7 0 1 1 1 Superirame
193F 24 Special 88ZS 1 0 1 1 | Format (ESF)
1978 12 Yes Transparent 1 [} 0 0
197N 1576 197 4 No Transparent 1 1 0 0 Tic
Notes: B7: Bit 7 is forced to a 1 (stuffed) on an otherwise all zero channel.
B88ZS: Bipolar 8-zero substitution.
Transparent: No zero suppression or substitution.
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R8070

T1/CEPT PCM Transceiver

T1 FUNCTIONAL DESCRIPTION (Cont'd)
Signaling and Link Data
Robbed-bit Signaling

183S and 197S Modes. The R8070 implements robbed bit
signaling by inserting an A signaling bit into bit 8 of each chan-
nel in frame 6, and a B signaling bit into bit 8 of sach channel
in frame 12. These bits replace the original LSB of the channel
data. The A and B signaling bits are input via TA and TB or via
TSER (selected by TSIGMD). Robbed-bit signaling may be
defeated, if not required, by connecting TA and TB to T8 for the
Parallel interface, or by selecting TSER as the source {and not
inserting signaling bits) for the Serial interface.

193N and 197N Modes. No signaling is used in this mode. The
standard Fs bit pattern is not generated, but an external Fs
pattern may be used, e.g., for SLC-96 applications. See S-bit
signaling.

193E Mode. The R8070 implements robbed-bit signaling by
inserting an A signaling bit into bit 8 of every channel in frame 6,
B-bits in frame 12, C-bits in frame 18 and D-bits in frame 24.
These bits replace the original LSB of the channel data. The
A- and C-bits are input via TA(C); the B- and D-bits are input
via TB(D). TSIGSEL or TSIGSQ may be used to gate the appro-
priate bits to the signaling inputs.

193F Mode. ABCD signaling is not used. Instead, this mode is
suitable for common channel signaling schemes where one
channel (e.g., channel 24) is dedicated for interoffice signaling.

Link Data

193E and 193F Modes. In Extended Superframe Format, half
of the F-bits are aliocated for a Facility Data Link at 4 kbps. TLINK
is the input for link data, which may be clocked externally by
TLCLK.

197N and 197S Modes. In the T1C modes there are 4 link bits
(L-bits) in addition to the normal 193 bits in a T1 frame, making
a total of 197 bits. These L-bits follow channels 6, 12, 18 and
24 (the L-bit follows the F-bit). The L-bits are input via TLINK,
using TLCLK to clock external circuitry. The input data rate is
32 kbps. The link data reappears on TFGEN after being sampled
at TLINK, and is then input to TFSIG. If TFGEN is not connected
directly to TFSIG, then the link data must be muitiplexed into
TFSIG by the user, rather than input via TLINK.

8-Bit Signaling

193N and 197N Modes. In 193N and 197N modes, the R8070
does not provide the standard Fs bit pattern. instead, Fs (S-bit)
may be externally supplied via TSBIT using TSBCLK to clock
external circuits. The Fs bit will be inserted into the data stream
at the appropriate time, but does not appear on TFGEN.

Alarms

A Yellow Alarm is transmitted, with a format appropriate to the
selected mode, when requesied by TYEL. In 193S mode, two
formats are supported (bit 2 = 0 or S-bit of frame 12 = 1). These
are selected by YELMD for both the transmitter and receiver.
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Clocks

The R8070 provides clock signals at the bit, channel, frame and
multiframe rate to facilitate data clocking and timing of external
circuitry.

Rate Clock Description

Bit TCLK Same period as bit time. Rising edge
clocks all inputs and outputs.

Channel TCHCLK  T1-T8 sampled at the rising edge.

Frame TCHSYNC High for sampling of channel 24.
TLCLK Indicates TLINK sampling.
TSBCLK  Indicates TSBIT sampling.

Muttiframe TMAX High for sampfing of the next to last

bit in multiframe.

TFR24 High for sampling of frame 24 (193F).

RECEIVE SECTION

The receive section of the RBO70 provides the synchronization,
signaling and alarm indication functions required for reception
of PCM data formatted according to CCITT G.733 and applicable
sections of G.703. The AT&T technical advisories on Clear
Channel and Extended Superframe Format are also supported.

PCM Channel Data

Data Input. Received unipolar data on RPOS, derived from the
received positive pulses, and RNEG, derived from the received
negative pulses, is clocked into the receiver on the rising edge
of RCLK.

Data Output. The received data is clocked out on the rising edge
of RCLK and is available in serial form on RSER and also, if a
Paralie! Interface is selected, in paraliel (8-bit channel) form on
R1-R8. The parallel output A8 is also available for the Serial inter-
face, so that robbed signaling bits may be recovered.

For a serial data interface, Receive Sequence signals
(RSQ1-RSQ5) specity the binary value of the current channel.
The sequence may be retarded by one bit-time using Receive
Sequence Retard (RSR). If RSHIFT is high, the sequence is
“shifted” (upper bank and lower bank channe! numbers are inter-
changed), so that channel 1 becomes 13, 2 becomes 14, and
so0 on. F-bit and L-bit codes remain the same.

For a parallel data interface, timing signals are provided at the
channel rate (RCHCLK) and the frame rate (RCHSYNC) for clock-
ing data interface circuits. RWIHBT is high for 2 bit times to
“‘cover” the change of data on R1-Rg. This may be used to inhibit
the write signal for external memory.

Loopback. Under control of TLOOF, the normal external inputs
on RPOS and RNEG may be replaced with an internal loopback
to the internal TPOS and TNEG. When switching in and out of
loapback, resynchronization will usually take place because the
two signals will not normally have identical framing.
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R8070

T1/CEPT PCM Transceiver

T1 FUNCTIONAL DESCRIPTION (Cont’d)

idle and Digital Milliwatt Codes. The normal received data may
be replaced, on a channel-by-channel basis, either with ldie code
(using RIDLE) or with digital milliwatt (using RMW).

B8ZS Decoding and B7 Stuffing. B8ZS decoding is handied
automatically by the R8070. The incoming data stream is scanned
for occurrences of the BBZS code. These are replaced with B
2eros, thus restoring the original data. Both serial (RSER) and
parallel (R1-R8) data outputs include B8ZS corractions.

Bit 7 stuffing produces a forced error (which is acceptable for
a voice channel, but not data), so the receiver cannot recover
the original data.

Synchronization

The serial bit stream at RPOS and RNEG is examined by the
synchronizer, and the framing pattern is located through a five-
stage process that eliminates erroneous bit candidates.
Synchronization is achieved in less than 10 ms.

A generalized form of the synchronization algorithm is described
in the R8070 Designer’s Guide (Order No. 313). After a power-up
reset (PUP fow for at least 16 cycles), the receiver begins to
search for frame and muitiframe alignment. When synchroniza-
tion is achieved, the receiver monitors the frame and multiframe
alignment signals for errors. A Red Alarm is generated (RRED
high) if frame alignment is lost. The criterion for loss of frame
alignment in alt T-carrier modes is 2 out of 5" errors in the Ft
pattern.

The receiver can be forced to restart a synchronization search
(RMRST high) or to skip a bit while synchronized (RSRCH low).

D1D and D2 high prevents resynchronization after loss of frame
alignment. The sequential channel assignment of D4 is assumed
for RSQ1-RSQ5 and TSQ1TSQAS. This mode of operation may
be used during testing.

Signaling and Link Data
Robbed-bit Signaling

193S and 197S Modes. The A and B signaling bits may be
recovered from the paraliel output R8, which is always available
regardiess of whether a Serial or Parallel Interface is selected.
RSIG is high for the duration of frame 6 and frame 12, which
contain the A- and B-bits, respectively. In addition, RSIGSQ
rising edge indicates the starl of frame 6, and the falling edge
indicates the start of frame 12. These two timing signals allow
the external circuitry to recover the A and B signaling bits. RSBIT
takes the vaiue of the last received Fs (S-bit}). RSBCLK rising
edge provides a convenient clock for RSBIT and RSIGSQ, as
it succeeds them by one bit time.

193N and 197N Modes. No robbed-bit signaling is used in these
modes. See S-bit signaling.
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193E Mode. The A, B, C and D signaling bits may be recovered
from the parallel output R8, which is always available, regardiess
of whether a Serial or Paralle! interface is selected. RSIG is high
for the duration of frames 6, 12, 18 and 24, which contain the
A-, B-, C- and D-bits, respectively. These bits may be distin-
guished by examining RSIGBD and RSIGCD. RSBCLK occurs
one bit time after these signals and thus provides a convenient
clock.

193F Mode. Robbed-bit signaling is not used in this mode. If
common channel signaling is employed, the signaling informa-
tion is contained in a data channel and is recovered in the same
way as the channel data.

Link Data

193E and 193F Modes. The 4 kbps Facility Data Link bits, con-
tained within the F-bit structure of the Extended Superframe
Format, are recovered at RLINK using RLCLK as a clock.

197N and 197S Modes. The four link bits per frame of the T1C
mode are recovered at RLINK with RLCLK as a clock.

S-bit Signaling

193N and 197N Modes. in 193N and 197N modes, the user-
supplied S-bits (Fs) are recovered at RSBIT with RSBCLK as a
clock. In SLC-96 applications, which use the Fs bit for signal-
ing, an input RS96E is provided which locks the currently
received Fs patiern, thus maintaining Fs dependent signals such
as RSIG, RSIGSQ and RSBCLK.

Alarms

Name Mode Alarm Indication

RRED All Loss of frame alignment.

RYEL All Yellow Alarm.

ERR 193E FPS (Framing) or CRC error.
FERR Ali but 193E  Frame alignment error.

CKERR 193F CRC error.

SERR 1938, 1978 S-bit error.

RVLL All Bipolar violation, Loss of carrier.
Clocks

The R8070 provides clock signais at the bit, channel, frame and
multiframe rate to facilitate data clocking and timing of external
circuitry.

Rate Clock Description
Bit RCLK Same period as bit time. Rising
edge ciocks ali inputs and outputs.
Channel RCHCLK R1-R8 changes at the rising edge.
RWIHBT Memory-write inhibit at R1-R8
change.
Frame RCHSYNC  High for output of channel 24.
RLCLK Indicates RLINK data bit ready.
Multiframe RSYNC High for first F-bit of multiframe.
RMFA High during frame 24 (193F).
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R8070 T1/CEPT PCM Transceiver
T1 INTERFACE DESCRIPTION
ft—— TA/TAC)TSBIT  (IA) ]
ld— TB/TB(D) (8) | FRAMING
l@— TLINK/YELMD  (I€) | MODE-
Lea— TFSIG (10) ¥ DEPENDENT
— TSBCLK/TSIGSEL (OE) | TRANSMIT
TFR24 INTERFACE
— TLCLK (OH)
L&~ TFGEN o
8 TNAZ
- TMAX
f— TFSYNC DEDICATED
NSMITTERLe— TMSYNC - TRANSMIT
j— TLOOP INTERFACE
|e— TiDLE
fe— TYEL ]
~ -
- '_3> TSQ1-TSQ5 (PSO8-PSO13)
{—» ToHCLK (PS09)
%Eﬂzgﬁg TCLK ~—»] —& TCHSYNC (PSO10) | PARALLEL [ TSIGSQ (PSO8) SERIAL
INTERFaCE | TPOS w— b TRANSMIT |a— TsER ®sh) b TRANSMIT
TO Ly | TNEG =— INTEAFACE [«@— TSIGMD  (PSI2) INTERFACE
<£| T1-Ta (PS11-PSI8) — ¢ (PS13)
la— TSA (PSi4) J
o }e— o0 (PSi6) gg‘:;;u
h jag— D2 (PSI7)
INTERFACE
f— RSHIFT  (PSI5) 1
@ ) R1-RB (PSO1-PSOB) oA f@— RSR (PSi8)
ARALLEL SERIAL
DEDICATED
RECEIVE | RCLK —> | RECEIVE $ RSQ1-RSQ5 (PSO1-PSOS) + RECEIVE
INTERFACE RPOS — — RCHCLK (PSSOt} INTERFACE INTERFACE
1o Ly | ANEG —o- —&~ RCHSYNC (PSO12) {—eRSIGSQ  (PSOT)
bt RWINBT Ps013) | —e A8 (PSO8)
}—» Rser
- RVLL 1
- RYEL
- RRED
DEDICATED
& RSYNC - RECEIVE
RECEIVER |ug memon INTERFACE
@~ RSRCH
{a— RIOLE
‘ RMW 2
RS96E/YELMD  (IC)
= RSIG/RMFA (0A)
—- RSBIT/RSIGED  (OB) "
— RSBCLK/CKERR!  (OC) ;%';E_"G
RSIGCD
b DEP!
}—+~ FERR/ERR (oD) RECEINVDEENT
[ serm {OF) | \NTERFACE
> RLINK/MS1 (OF)
—- RLCLK/MS2 0G)J
PUP —] <D Mi-M3
Vec —® COMMON
*TIE TO Vgg FOR
— et P, S8
Ves s SERIAL INTERFACE
RE070

R8070 input/Output Signals — T1 Modes
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)

Pin Assignmems—-ﬂcated Signals

Transmit Clock
Transmit Frame Sync
Transmit Muttiframe Sync
Transmit Loop
Transmit ldie
Transmit Yellow Alarm

Trangmit Unipolar Positive
Transmit Unipolar Negative
Transmit Non-Return-to-Zero
Transmit Maximum

Receive Clock
Receive Unipolar Positive
Receive Unipotar Negative
Receive Idie

Receive Milliwatt

Receive Master Reset
Receive Search

Receive Serial Data
Receive Sync
Receive Bipolar Violation, Loss of Carrier
Receive Yellow Alarm
Receive Red Alarm
Framing Mode Select 1
Framing Mode Select 2
Framing Mode Select 3
Framing Mode Select 4
parallel/Serial Intertace Select

Pin Asslgnments—Paral!ellSerim interface-Depe

ndent Signals
-m_ Paraliel interface (P/S = High Senal Intertace (PIS=Low .

;

2 T Transmit Serial

1 T Transmit Signaling Mode

&7 T3 See Note 1

66 T4 Transmit Sequence Advance

Transmit Channel Data Bits 1-8 Receive Shift

D10 Channel Sequence Select
D2 Channel Sequence Select
Receiver Sequence Retard

Receive Sequence Code Bits 1-5

Receive Channel Data Bits -8

Jransmit Signaling Square Wave
Receive Signaling Square Wave
Receive Data Bit 8

Transmit Channe! Clock
fransmit Channel Sync
Receive Channel Clock
Receive Channel Sync

Receive Write Inhibit

Transmit Sequence Code Bits 1-5

RCHSYNC
RWIMBT

OOOOOOOOOOOOO

Notes:
1. Not applicable to 11 modes; tie to GND.
2. Different signal than CEPT modes.

12
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)

Pin Assignments—Framing Mode-Dependent Signals

Pin No. 193N Mode 1935 Made
PinName | 110 | ouiP | pLCC | Symbol Signal Name Syrfol Signa! Neme
1A | L 5 TSBIT Transmit S-Bit TA Transmit A Signaling
B | 6 -] - See Note 1 Te Transmit B Signaling
ic { 57 61 RS9SE Receive SLC-96 Enable YELMOD Yeliow Alarm Mode
1D { 7 7 TFSIG Framing-Bit Signal TFSIG Framing-Bit Signal
OA (o] 34 36 RSIG Receive Signaling Frame RSIG Receive Signaling Frame
oB (o] 31 a3 RSBIT Receive S-Bit RSBIT Receive S-Bit
oc o 30 32 RSBCLK | Receive S-Bit Clock RSBCLK Receive S-Bit Clock
oD (o] 28 31 FERR Framing Error FERR Framing Error
OE [¢] 22 23 TSBCLK Transmit S-Bit Clock SERR S-Bit Errors
OF o} 35 37 MS1 Master State Sequence Code, Bit 1 | MS1 Master State Sequence Code, Bit 1
oG (o] 36 38 M52 Master State Sequence Code, Bit 2 | MS2 Master State Sequence Code, Bit 2
OH (o) 1 22 — See Note 2 - See Note 2
0OJ o] 20 21 TFGEN Framing-Bit Generator TFGEN Framing-Bit Generator
Pin No. 193F Mode 193¢ Mode
Pin Name 0 | QUIP | PLCC Symbol Signal Name Symbol Signal Name
1A 1 5 5 — See Note 1 TAC) Transmit A(C) Signaling
B | 6 [ - See Note 1 TB(D) Transmit B(D) Signaling
iIc 1 57 61 TLINK Transmit Link TLINK Transmit Link
ID | 7 7 TFSIG Framing-Bit Signa! TFSIG Framing-Bit Signal
OA [0} 34 36 RMFA Receive Multiframe Alignment RSIG Receive Signaling Frame
OB [e] 3 33 — See MNote 2 RSIBBD Receive Signaling B or D
oC (o] 30 32 CKERR Cyclic Redundancy Check Bit Error RSIGCD Receive Signaling C or D
oD o 29 31 FERR Framing Error ERR Framing or CRC Error
OE (o} 22 23 TFR24 Transmit Frame 24 TSIGSEL Transmit Signaling Select
OF (o] 35 k14 RLINK Receive Data Link RLINK Receive Data Link
oG o 36 38 RLCLK Receive Link Clock RLCLK Receive Link Ciock
OH o 21 22 TLCLK Transmit Link Clock TLCLK Transmit Link Clock
OJ o] 20 F4) TFGEN Framing-Bit Generator TFGEN Framing-Bit Generator
Pin No. 197N Mode 1975 Mode
Pin Name o QUIP PLCC Symbol Signal Name Symbol Signal Name
1A | 5 5 TSBIT Transmit S-Bit TA Transmit A Signaling
B | 6 (] — See Note 1 TB Transmit B Signaling
IC | 57 61 TLINK Transmit Link TLINK Transmit Link
1D | 7 7 TFSIG Framing-Bit Signal TFSIG Framing-Bit Signal
OA [e) 34 36 RSIG Receive Signaling Frame RSIG Receive Signaling Frame
OB (o] 31 33 RSBIT Receive $-Bit RSBIT Receive S-Bit
oC o 30 32 RSBCLK Receive S-Bit Clock RSBCLK Receive S-Bit Clock
oD o 29 31 FERR Framing Error FERR Framing Error
OE o 2 23 TSBCLK Transmit S-Bit Clock SERR S-Bit Errors
OF (o} 35 7 RLINK Receive Data Link RLINK Receive Data Link
oG o} 36 38 RLCLK Receive Link Clock RLCLK Receive Link Ciock
OH (o] 2 22 TLCLK Transmit Link Ciock TLCLK Transmit Link Clock
oJ (o] 20 21 TFGEN Framing-Bit Generator TFGEN Framing-Bit Generator
Notes:
1. Test input, tie to a high level
2. Test output, leave open (unconnected)
13
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)
Signal Definitions — Dedicated Signals ) }

Pin Name/

Symbol o Signal Name/Description

TCLK t Transmit Clock. TCLK is the transmitter clock input and must be present for normasl transceiver (transmitter or
receiver) operation. TCLK must be in the range 100 kHz ~ 3.1 MHz and will normally be 1.544 MHz for T1 and
1576 MHz for 1/2 TIC. All inputs and outputs are clocked on the rising edge of TCLK.

TFSYNC ! Transmit Frame Sync. TFSYNC high resets the bit counter to the beginning of a frame. The counter restarts on the
first rising edge of TCLK after TFSYNC goes fow. TFSYNC shouid be synchronous with TCLK to ensure setup and
hold times. TFSYNC need only be appiied to change the transmitier frame alignment.

TMSYNC | Transmit Multiframe Sync, TMSYNC high resets the frame counter to frame 1. TMSYNC low enables the frame
counter. TMSYNC need only be applied to change the transmitter muitiframe atignment. TFSYNC is normally
applied with TMSYNC to align to the first bit of the muttiframe.

TLOOP I Tranamit Loop. TLOOP high invokes loopback mods, where TPOS and TNEG are internally routed to RPOS and
RNEG, respectively. TPOS and TNEG external signais carry alternate 1s representing & continuous stream of 1s.
TLOOP does not affect TNRZ. This internal looping has one bit time less delay than an equivalent external looping.

TIDLE i Transmit ldle. TIDLE high causes the idle code (01111111) to be transmitted in the next channel, in place of the
normal data. This substitution continues for each channel in which TIDLE is high.

TYEL | Transmit Yeliow Alarm. TYEL high causes transmission of a Yellow Alarm in the following formats:

Mode Format
193N, 1938 (YELMD =0), 197N, 1975 Bit 2=0 in ali data channets
1938 (YELMD =1) S-bit high in frame 12
193F, 193E 8 Os, 8 1s pattern on data link

TPOS, TNEG (o] Transmit Unipolar Positive, Unipolar Negative. TPOS and TNEG are the “'unipolar-paired” TTL, NAZ outputs for )
transmitted data. Binary 0 is coded as a low (0} leve! on both outputs. Binary 1 is coded as a high (1) leve! on
TPOS or TNEG, alternately. TPOS and TNEG atiow the direct generation of AMI line code in which a 1 (mark) is
alternately represented as a positive or negative pulse. There is an 8-bit throughput delay between the TSER input
and the TPOS/TNEG outputs.

TNRZ o] Transmit Non-Returmn-to-Zero. TNRZ is the TTL, NRZ output for transmitted data. This output is unaffected by
TLOOP or by B8ZS zero suppression coding. There is an 8-bit throughput delay betwsen the TSER input and the
TNRZ output.

TMAX [o] Transmit Maximum. TMAX is high for one bit time per multiframe coincident with the sampling of bit 7 of channel

24 of the last frame (2 bit times before sampling the first F-bit of a multiframe).

RCLK | Receive Clock. RCLK is the receiver ciock input and must be presert for normal transceiver operation. All inputs
and outputs are clocked on the rising edge of RCLK. RCLK must be in the range 100 kHz - 3.1 MHz and will
normally be 1.544 MHz for T1 and 1.578 MHz for 1/2 T1C.

RPOS, RNEG | Receive Unipolar Positive, Unipolar Negative. RPOS and RNEG are the inputs for received data recovered from
the positive and negative AMI line puises. RPOS and RNEG should have TTL levels and may be of either NRZ or
RZ form. if RPOS is strapped to RNEG (and given composite RPOS/ANEG data) the first occurrence of a 1 will

invoke the transparent mode in which B8ZS zero suppression is disabled in both the receiver and the transmitter.

RIDLE | Receive Idle, RIDLE high causes data in the next received channel to be substituted with the idle code (01111111).
The substitution continues for each channel in which RIDLE is high. RIDLE and RMW shouid not be high
simultansously.

RMW | Receive Milliwatt, RMW high causes data in the next recsived channsl to be substituted with the digital milliwatt
code; a repeating pattern of eight 8-bit bytes that transiate into & 1 kHz signal at a level of 1 mW. The substitution is
performed for each channe! in which RMW is high. RMW and RIDLE shouid not be high simuitanaously.

RMRST 1 Receive Master Reset. RMRST high resets the master state sequencer in the synchronizer to its initial (WAIT) state.
RMRST low aliows synchronization to proceed.

RSRACH | Receive Search. RSRCH low prevents the master state sequencer in the synchronizer from proceeding out of the
WAIT siate. It does not force the synchronizer to the WAIT state (see RMRST). if RSRCH is iow while the recaiver is
in frame alignment (RRED low), bit § of channel 1, frame 1 is skipped. This aliows recentering of alastic stores.

14
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)

Signal Definitions — Dedicated Signals (Cont'd) .

Pin Name/

Symbol Vo Signal Name/Description

RSER (o} Receive Serlal Data. RSER is the serial data output including Fbits and L-bits and after BBZS decoding, it
applicable. The throughput delay from RPOS/RNEG to RSER is 14 cycles of RCLK. RSER is always valid,
regardless of the synchronizer state.

RSYNC o] Receive Sync. RSYNC is high during the first F-bit of each muitiframe while the raceiver is synchronized.

RVLL o] Receive Bipolar Violation, Loss of Carrier. RVLL high indicates that the 1 currently at RSER resulted from a
bipolar violation. RVLL also goes high after 31 consecutive Os at RSER, to indicate “loss of carrier”. The first
received 1 (if non-bipolar violation) resets RVLL. These two signals are distinguished by the leve! on RSER.

RYEL (o) Receive Yellow Alarm. RYEL high indicates a received Yellow Alarm for the following conditions:

Mode Condition
183N, 193S (YELMD =0), 197N, 197S Bit 2=0 for 255 consecutive channels
193S (YELMD =1) S-bit high in frame 12
193F, 193E 16 +1 sets of 8 Us, 8 1s on data link

RRED (o] Receive Red Alarm. RRED high indicates loss of frame alignment. RRED low indicates correct frame alignment.
Multiframe alignment is separately indicated.

Mi-M4 ] Framing Mode Select. M1-M4 salect the framing mode as follows (See the TY Mode Selection Table for additiona!
mode information):

M1

w

T1 Mode Zero Suppression

1935 B8ZS

1938 87

193N Bazs

193N B7

193E B8ZS

193E B7

193F B8zS

1978 Transparent
197N Transparent

_.Qo_-_-....ooﬁ
OO0 st daidaaad
©comwsacocook

- d DL O LD =

P35 | Paraliel/Serial Interface Select. P/Z selects parallel (P/S high) or serial (F/S low) operation of the PS11-PSI8 and
PSO1-PSO13 pins.

PUP | Power-up. PUP initializes the RBO70 transmitter and receiver. lt includes TFSYNC, TMSYNC and RMRST reset
tunctions. PUP sets ali outputs, except OJ, to a high-impedance state, o facilitate testing of peripheral circuitry.

Veo 1 + 5V Power. +5 VDC power.

Vsg | Ground. Power and signal ground.

15
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R8070 T1/CEPT PCM Transceiver o
[
T1 INTERFACE DESCRIPTION (Cont'd) ‘
Signal Definitions — Paraliei/Serial interface-Dependent Signals , ! !
a. Parallg! Interface (/S = High)
Pin Name/ . ‘:
Sy ) vo Symbol Signal Name/Description !
PSI-PSI8 | Ti-T8 Transmit Channel Data Bits 1-8, T1-T8 are the parallel inputs for channel data. They are clocked |
into the transmitter at the rising edge of TCHCLK, by the rising edge of TCLK. The falling edge of
TCHCLK may be used to present the next channei data at Ti-TB.
PSO1-PSO8 [o} R1-R8 Recelve Channel Data Bits 1-8. R1-R8 are the paralisl outputs for channel data. F-bits and L-bits
are excluded; “robbed” signaling bits are included on RB. The channel data is available for a
complete channel time and is updated at the rising edge of RCHCLK. The falling edge of RCHCLK
may be used to clock this data into external butfers. R1-R8 are only valid while the receiver is
synchronized; RSER, the serial data output, is aiways available and always valid.
PSO9 (o] TCHCLK Transmit Channe! Clock. TCHCLK is & channel-rate clock whose rising edge indicates that parallel
data on T1-T8 is being sampied. The failing edge Is used to present the next channel’s data on :
T1-TB. TCHCLK is kow for 4 bit times.
PSO10 ) TCHSYNC Transmit Channe! Sync. TCHSYNC is a frame-rate signal which is high for 8 bit times, prior to the :
sampling of channel 1. The rising edge precedes channel 24 sampling by one bit time; the falling R
edge precedes channel 1 sampling by one bit time. [}
t
PSSO (o] RCHCLK Receive Channe! Clock. RCHCLK is a channel-rate clock whose rising edge indicates that new
channel data has been output to R1-RB. The falling edge may be used to clock this data into
external buffers. RCHCLK is high for 4 bit times. )
4
PSO12 O RCHSYNC Receive Channel Sync. RCHSYNC is a frame-rate signal which is high for 9 (193) or 10 (197) bit
times. The rising edge occurs one bit time after the output of channel 24 data on R1-R8. The falling }
edge occurs one bit time after the output of channel 1 data on R1-R&.
PSO13 [s] RWIHEBT Recelve Write Inhibit. RWIHBT is a channekrate signal, 2 bit times high, which ‘‘covers” the
change of parallel data on R1-R8. RWIHBT is high for one bit time before and after the rising edge !
of RCHCLK. l
;
b
y
t
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)

Signal Definitions — Paraliel/Serial interface-Dependent Signals
b. Serial Interface (P/S = Low)

Pin Name/
Symbol 0 | Symbol Signal Name/Description
PSh I TSER Transmit Serial. TSER is the sarial input for the channel data and, optionally, signaling data.
PSI2 | TSIGMD Transmit Signaling Mode. TSIGMD selects the source for “robbed” signaling bits. If low, TA and
TB (193S and 1978) or TA(C) and TB(D) (183E) are the source. If high, TSER is the source.
PSI3 | PSI3. Not applicable to T1 modes; tie to ground.
PSi4 | TSA Tra it Seq Adh TSA high advances the standard timing of TSQ1-TSQS and TSIGSQ
by one bit time.
PSI5 1 RSHIFT Receive Shift. RSHIFT high shifts the RSQ1-RSQS sequence of channel numbers from 1 o132
o 14, ... 12 to 24. The F-bit and L-bit codes are unaffected.
PSl6, PSI7 | D1D, D2 Channel Sequence Select. DID and D2 select the sequence of channel numbers according to
D1D, D2, D3 or D4 channel assignments.
D2 [>4]] Channel Assignment
0 0 D3, D4
0 1 D1D
1 0 D2
1 1 D3, D4 plus synchronization lock
(inhibits resync atter loss of frame alignmaent)
PSIg i RSR Recelve Sequence Retard. RSR high delays the standard timing of RSQ1-RSQS and RSIGSQ by
one bit time.

PSO1-PSOs o RSQ1-RSQ5 Receive Sequence Code Bits 1-5. RSQ1-RSQS is the binary value of the channel number (1-24)
currently emerging from RSER. The sequence is selected by D1D and D2 to match D1D, D2, D3 or
D4 channel assignments. The code for F-bit is 00000. The codes for L-bit (197 modes) are: 11100
(following channel 24), 11101 (channel 6), 11110 (channel 12) and 11111 (channel 18).

PSO8 (o] TSIGSQ Transmit Signaling Square Wave. TSIGSQ is a 2/3 kHz square wave which is high for
frames 6-11 (193S) or frames 6-11, 18~23 (193E) and iow for other frames. TSIGSQ allows certain
perchannel codecs o insert A and B signaling bits into TSER.

PSO7 [o) RSIGSQ Receive Signaling Square Wave. RSIGSQ is identical in form to TSIGSQ. The rising edge
precedes frames carrying A(C) signaling bits; the falling edge precedes frames carrying 8(D)
signaling bits.

PSO8 (o} R8 Recelve Data Bit 8. RS carries bit 8 parallel channe! data and is available for the complete

channel time. R8 allows extraction of the *‘robbed”’ signaling bits, which are located in bit 8.

PSO9-PSO13 o} TSQ1-TSQS Transmit Sequence Code Bits 1-5. TSQ1-TSQS5 is the binary value of the channel number (1-24)
currently being sampled at TSER. The channel assignment and codes for F-bit and L-bit are
identical to those in RSQ1-RSQ5,

17

Powered by ICminer.com Electronic-Library Service CopyRight 2003



BROOKTREE CORP

L3E D MM 1L45595 000739k L90 EEBRK

R8070

T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont’d)

Signal Definitions — Framing Mode-Dependent Signals

Mode

ERR - -

Pin Signal
lje] Signal Name/Description
Name Symbol |1g3N | 1935 | 193F | 183E | 197N | 1978
1A | | TSBIT e | — | =1~ ¢ | — | Transmit S-Bit. TSBIT is the S-bit (Fs} input.
TA — 1 e {—=1—=|—=1 « | mansmit A Signaling. TA is the A-bit input for robbed-bit signaling.
TAC) |l —1—1a ] == {wansmit ACC) Signaling. TA(C) is the A-bit (TSIGSEL low) or C-bit (TSIGSEL high)
input for robbed-bit signaling.
1B 1|78 — | e | — | —] =] ¢ |TansmitB Signaling. TB is the B-bit input for robbed-bit signaling.
TB(D} —|=1—1e]=]—= | Tansmit B(D) Signaling. TB(D) is the B-bit (TSIGSEL low) or D-bit (TSIGSEL high)
input for robbed-bit signaling.
iC i | RS9BE e | — | — | — | — | — | Receive SLC-96 Enable. RG96E selects the method for Fs recovery. If low, Fs is
extracted from the incoming data. If high, the current Fs pattern is recirculated.
YELMD | — | ¢ | = | —= | = | — | yeliow Alarm Mode. YELMD seiects the method for transmission and detection of
Yellow Alarm. If low, Yeliow Alarm is transmitted as bit 2=0 in all data channels. i
high, Yeliow Alarm is transmitted as a 1 in the S-bit of frame 12.
TLINK - =1 . . « | Transmit Link. TLINK is the serial data link input. The data rate is 4 kbps (193E,
193F) or 32 kbps (197N, 157S).
ID 1 | TFSIG . . . . . o | Framing-Bit Signal. TFSIG is the input for Ft and Fs bits and is sampled coincident
with channei 1 parallel data. Connect to TFGEN for internaily generated framing bits.
OA O |RSIG . o = e . o | Receive Signaling Frame. RSIG is high during the receipt of signaling frames, low
for non-signaling frames. RSIG is held low for récent Ft or Fs errors.
RMFA | — | e | — | = | = | Receive Muttitrame Alignment. RMFA is high during frame 24, Transitions coincide
with the emergence of the F-bit at RSER.
o8 O |RSBIT . « | —j—1i « | Receive S-Bit. RSBIT is the output of the last received S-bit.
RSIGBD | — | — | — | ¢ { — | — | Receive Signaling B or D. RSIGBD is a 2 kHz square wave which is low for A- and
C-bit signaling frames, and high for 8- and D-bit signaling frames. RSIGBD,
RSIGCD and RSIG are used to decode A, B, C and D signaling bits. (See RSIGCD.)
oC O {RSBCLK | » ¢ | = | =1 o | Recelve S-Bit Clock. RSBCLK is a 4 kHz square wave with a rising edge 1 bit time
after the emergence of an S-bit (Fs) at RSER.
CKERR | — | — | ¢ | — | = | = | Cyclic Redundancy Check Bit Error. CKERR high indicates an error in the current
CRC bit at RSER.
RSIGED | — | — | — | » | — | — { Receive Signaling C or D. RSIGCD is a 1/3 kHz square wave which is low for A-
and B-bit signaling frames, and high for C- and D-bit signaling frames. (See
RSIGBD,)
oD O | FERR . o [ o | — | ® « | Framing Error. FERR high indicates an error in the current framing bit at RSER.

Framing or CRC Error. ERR high indicates an error in the current framing bit
(RSIGBD high) or checksum bit (RSIGBD low) at RSER.

OE O |TSBCLK | o | —

SERR — | .

TFR24 -1 -

TSIGSEL | — | —

Transmit S-Bit Clock. TSBGLK is a< kHz square wave whose rising edge occurs
2 bit times after the sampling of TSBIT.

S-Bit Errors. SERR high indicates one or more errors in the last five S-bits. SERR
will remain high until the last five S-bits are correct.

Transmit Frame 24. TFR24 is high during frame 24.
Transmit Signaling Select. TSIGSEL is low for frames 2-13 (A- and B-bit sampiing),

and high for frames 14-24 and 1 (C- and D-bit sampling). Transitions coincide with
Fbit sampling.
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R8070 T1/CEPT PCM Transceiver

T1 INTERFACE DESCRIPTION (Cont'd)

Signal Definitions — Framing Mode-Dependent Signals (Cont'd)

Mode
Pin Signal
7o Signal Name/Description
Name Symbol 11538 | 1838 | 193F | 183E | 197N | 197s
OF O | MS1 . * | — | = = | — | Master State Sequence Code, Bit 1. MS1 is the least significant bit (bit 1) of master
state sequence code. MS1, MS2 and MS3 indicate the binary value of the current |
state of the receiver's synchronizer. MS3 is the inverse of RRED.
(RRED)
MS3 MSs2 mS1 Master State
0 0 0 Wait
0 0 1 initialize
0 1 [ Search
0 1 1 Demons
1 0 0 Praving State 1 (P1)
1 0 1 Proving State £ (P2)
1 1 0 Proving State 3 (P3)
1 1 1 Muttiframe Synchronization
RLINK — | =1 . . ¢ | Receive Data Link, RLINK is the serial data link output. The data rate matches that
of TLINK: 4 kbps (193E, 193F) or 32 kbps (197N, 197S).
oG O | MSs2 . ® 1 = = | — | — | Master State Sequence Code, Bit 2. MS2 is bit 2 of the master state sequence
code. (See MS1)
RLCLK | = | = | » . . ¢ [ Receive Link Clock. RLCLK is a square wave whose rising edge occurs 2 bit times
(193E, 193F) or 1 bit time (197N, 1973} after the received data on RLINK.
OH O|TWOLK | — | =] « . . * | Transmit Link Clock. TLCLK is a square wave whose rising edge occurs 4 bit times
after the sampling of TLINK.
oJ O | TFGEN . . . . . ¢ | Framing-Bit Generstor. TFGEN is the output of the framing pattern generator. It
includes the Ft and Fs bit (1935, 187S), Ft bit (193N, 197N) and framing, data link
and CRC check bits (193E, 193F).
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS
J
MULTIFRAME MULTIFRAME j
] M ——
Fi=1 Fym0 0 o 1 ' [} 1 1 1 0 ° 1 0 0 o 1
¥ ) ¥ ) ¥ ) ) ¥
FRAME NO. 1] 2 3| 4 5 | 6 7 | @ 9 [ 10 [ 11 | 12 1 | 2 3 | 4
TMAX _ﬂ B
TFGEN | | l [ ] [ | -
TFSIG? ] [ ] J | 1 I
TSIGSQ! | L
NOTE: 1. Serial Interface selected.
2. TFSIG shown connectd to TFGEN.
Transmit Signaling—Mode 193S and 187S
|
MULTIFRAME MULTIFRAME
M M+1 ——
Fy=1 [} 1 [} 1 0 1 0 1
Fg=0 0 1 1 1 0 [ ()
k. Y
FRAME NO. 1 2 3 4 5 6 7 8 9 0 | n 12 1 2 3 4
RSYNC A )
RSIG T [ | [ |
rsectk | b1 J | | ] J i ] | 1 [
RSBIT | ]
RSIGSQS T |
]
NOTE: 1. Serial interface selected

Receive Signaling—Modes 193S and 187S
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS (Cont’d)
fe———MULTIFRAME M——t«—— MULTIFRAME M+ § —»{e— MULTIFRAME M + 2 —>+— MULTIFRAME M+ 3 —»!
Fr=1 0 1 (] 1 0 1 0 1
Fg=1 0 1 1 0 1 1 0
3 1 i 4 ¥ ¥ ¥ 4
FRAME NO. 1] 2 3 | 4 12 3 | 4 1] 2 a | 1] 2 3 | e
™™ax I N | L
meok L o o L I L 1 i
TSBIT | ] f | J ] :
TFGEN [ | | 1 r :
TFSIG! | | [ ] I l | B r '

NOTE: 1. TFSIG shown connected to TFGEN.

Transmit Signaling—Mode 193N and 187N

f=—— MULTIFRAME M ~——ste— MULTIFRAME M +1 —te— MULTIFRAME M + 2 ——L—— MULTIFRAME M +3 —
Fe=1 0 1 o 1 (1 1 0 1
Fg?=1 1 1 0 0 0 1
] 1 ¥ 1 i t ¥
FRAME NO. 1| 2 3 [ a 1 ] 2 3 | a 1 | 2 3 | a 1] 2 3 4
RSYNC )i | I il
RSIG 1 ] 1 [ |
RSBCLK | J L J | oo | S R Ll L
RSBIT | 1 I
RSIGSQ! | 1 [

NOTES:
1. Serial Interface selected
2. Standard $-Bit input shown

Receive Signaling—Mode 193N and 197N
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS (Cont’d)

| MULTIFRAME M | MULTIFRAME M + 1 ———» }

A 8 [ D A B

FRAME NO. [1]2[a]4]s]e]7[e o roft[s2[s3[ra[ss]re[17[1819]20]21[22[23f24[ 1] 2 [ 3[4]5 [6 [7] & [o [ro[1s12fssfrafrs]re]
wax ]| N

R U R IR N I R S
TSIGSEL | N ! I

NOTES: 1. Serial interface selected

Transmit Signaling—Mode 193E

MULTIFRAME M ‘ MULTIFRAME M + 1 ——————
A B c D
FRAME NO. | 12]3]4]|5[6]|7]8]e]t10[11]12[13]1a]15[16]17[18]19]20[21]2223]2a]1 [2]3[a[s] 6] 7[8 [ 8 [10[11[12[13]14]1516]
rsyne ]| Nl ‘!
RsiIG | I Mo L I 1 M J
CETTCT-T. S S B UUD I N Dy (S M AN R SRS By S e A e I e A
RsiGeD | l ] —

Receive Signaling—Mode 193E
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS (Cont'd)

FRAME N' OF FRAME 1 OF
MULTIFRAME M MULTIFRAME M+ 1 ————————
F
fo- e CHANNEL 23 CHANNEL 24 | CHANNEL 1 |

112315i1l1234557!?‘12345573‘12

QXXX XXX XXXXOOROOCROORIOOCRXXOXXXX ¢ XOOXRRXRCOROOCOOUXOXX

TFGEN &

NOTES: 1. N = 4 FOR MODE 193N, 12 FOR MODE 193$ & 24 FOR MODES 193E & 193F
2. END OF MULTIFRAME ONLY

Paralle! Interface—Transmit Signals—Modes 193N, S, E& F

FRAME N' OF FRAME 1 OF
MULTIFRAME M MULTIFRAME M+ 1

}-—— CHANNEL 23 L CHANNEL 24 Fl CHANNEL 1
1 2 3 4 & 6 7 8 l1 2 3 4 5 6 17 8 \F It 2 3 &« 5 6 71 8 |1

| | L i
R1-R8 D;( cH 23 H’( ] CH 24 I )l( CH 1 l A‘E
RSER
|
oo |\ |l

|
RCHSYNC [ | ‘ |

|
et | I'—l 1 Jl—_1

RSYNC I—l

NOTES: 1. N = 4 FOR MODE 183N, 12 FOR MODE 193$ & 24 for MODES 193E & 193F

—————

Paralle! Interface—Receive Signasls—Modes 193N, S, E & F
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS (Cont'd)

I
FRAME N' OF FRAME t OF
MULTIFRAME M MULTIFRAME M+ 1
1 CHANNEL 23 [ CHANNEL 24 F | CHANNEL 1 'I )

TR R R X XXX XX XX X X X XXX XX EXENENTH)

i F-8IT SEQ CODE

m;; cHzaseacooE X CH 24 5EQ CODE N/ Gt SEG CO0E X

|
s me

TFGEN X -

NOTES: 1. N = 4 FOR MODE 193N, 12 FOR MODE 1838 & 24 FOR MODES 193E & 193F
2.D1D, D2 & TSA = LOW

Serial interface—Transmit Signals—Modes 193N, S, E& F

FRAME N* OF FRAME 1 OF
MULTIFRAME M MULTIFRAME M+ 1 )
F
l CHANNEL 23 I‘ CHANNEL 24 CHANNEL 1 "

asen

F.BIT SEC COOE }
oedi X CH 23 SEG CODE e CH 24 SEQ CODE \‘ / CH 1 SEQ CODE X
RSYNC [

NOTES: 1. N = 4 FOR MODE 193N, 12 FOR MODE 1835 & 24 FOR MODES 193E & 193F
2.D1D, D2, RSHIFT & RSR =« LOW

Serial interface—Receive Signals—Modes 193N, S, E & F
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R8070 T1/CEPT PCM Transceiver
T1 WAVEFORMS (Cont’d)
et o

L CHANNEL 23 L CHANNEL 24 LLL i CHANNEL 1 J

TCHSYNC

TFSYNC
TMSYNC

!
-
- =

LXK R XXX XXX

TFGEN

NOTES: 1. N = 4 FOR MODE 193N, 12 FOR MODE 1978
2. END OF MULTIFRAME ONLY

Parallel Intertace—Transmit Signals—Modes 197N & S

FRAME Nt OF FRAME 1 OF
MULTIFRAME M MULTIFRAME M+ %
i | Fle J
CHANNEL 23 CHANNEL 24 CHANNREL 1
1 2 3 4 5

L 57111234so7lr'¥l—;‘1zaasevll|
e U U U U U U U U U U U UL
I N

= S c— ——T—
maen
s I [T TF
- _ " 1 |
ey | 1 . M
= al

MOTES: 1. N = 4 FOR MODE 187N & 12 FOR MODE 1373

Paraliel interface—Receive Signals—Modes 197N & S
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R8070 T1/CEPT PCM Transceiver

T1 WAVEFORMS (Cont’d)

FRAME N' OF FRAME 1 OF
MULTIFRAME W MULTIFRAME M+ 1

FlL )
CHANNEL za———r——— CHANNEL 24 L CHANNEL 1 ————i
12355.1'123‘5(1'Fll|123‘567l|

|
LU VOO 0L 0000010401 040400408 O LDV OLOLTTOLOIOLOLONONDY
F.BIT $EQ CODE L&IT 3£ CODE I
Teos cH23sEQCODE X CH 24 SEQ CODE \ /| X CH 1 SEQ CODE X
- i

—— »

TFGEN i
NOTES: 1. N = 4 FOR MODE 197N & 12 FOR MODE 1975
2. 01D, D2 & TSA = LOW
Serial interface—Transmit Signals—Modes 197N & S ]
FRAME N' OF FRAME 1 OF

MULTIFRAME M MULTIFRAME M +1 .
i
FlLld K
I CHANNEL 23 J CHANNEL 24 1 4 CHANNEL 1———' .

| 1 2 3 4 5 [ 7 L) I 1 2 3 4 5 & 7 8 F IL ‘1 2 3 4 5 L] T . 1

m

‘ £-BIT SEQ CODE L-BIT SEQG CODE ‘

meas X CH 23 SEQ CODE )4 CH 24 SEQ CODE \ / )(I CH 1 SEQ CODE X
rsvie Il

NOTES: 1. N = 4 FOR MODE 197N & 12 FOR MODE 1875
2. D1D, D2, RSHIFT & RSR = LOW

Serial interface—Receive Signais—Modes 197N & S
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R8070

T1/CEPT PCM Transceiver

CEPT PCM-30 OVERVIEW

CEPT PCM-30 FORMAT

CEPT PCM-30 is a PCM format for time-division multiplexing
30 voice (telephone) or data circuits onto a single transmission
path. This path is normally a dual twisted-pair cabie with digital
repeaters. There is a hierarchy of PCM formats within the CEPT
PCM system that defines further time-division multiplexing of
multiple PCM-30 lines.

Prior to transmission, each voice circuit is sampled at 8 kHz using
an 8-bit A-law companding analog-to-digital converter. The
resulting 64 kbps (8 bits x 8 kHz) signal is time-division multi-
plexed with 29 other sampled channels, plus 2 channels of align-
ment and signaling bits, to produce a frame of 256 bits
(32 channels x 8 bits). Since each voice circuit is sampied at
8 kHz, the frame rate is 125 us. To transmit 256 bits in 125 us
requires a bit rate of 2.048 Mbps, hence the standard CEPT
PCM-30 ciock frequency of 2,048 MHz.

Signaling Data. Signaling data, such as on-hook and off-hook
conditions, dialing digits, call progress, etc., associated with each
voice circuit is transmitted within time slot 16. This is known as
common channel signaling since a single (common) channel is
dedicated for the signaling data of ail voice circuits within the
PCM link.

In order for each channel to be distinguished at the receiver,
a frame alignment signal (0011011) is transmitted in bits 2-8
of time slot 0 in atternating frames. The remaining bit 1 of time
siot O carries the Internationa! bit. In frames not containing the
frame alignment signal, bit 2 is fixed at 1 to avoid imitation of
that signal. The remaining bits carry National and International
signaling and alarm indication for loss of frame alignment.

In order for each frame to be distinguished at the receiver (for
recovery of ABCD signaling data), a multiframe alignment signal
is transmitted in bits 1—4 of time slot 16 of frame 0. Bit 6 of the
same time slot indicates loss of multiframe alignment. Bits 5,
7 and 8 carry Extra-bit signaling.

To recap, the PCM structure consists of: a multiframe of
16 frames; a frame of 32 time slots (30 voice channels plus 2
alignment and signaling time siots); and 8 bits per time slot.

Alarms and Error Conditions. in addition to channel and signal-
ing data, CEPT defines several alarm and error conditions that
must be monitored and reported. The principal alarms are:

1. Red Alarm

2. Yellow Alarm

3. Muttiframe Red Alarm
4, Multiframe Yellow Alarm

A Red Alarm is produced by a receiver to indicate that it has
lost frame alignment. A Yellow Alarm is returned to the trans-
mitting terminal to report a loss of frame alignment at the
receiving terminal. Normally, a CEPT terminal will use the
receiver’s Red Alarm to request that a Yellow Alarm be trans-
mitted. The multiframe alarms refer to loss of multiframe
alignment.
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The principal error conditions are:

1. Bipolar violation
2. Frame alignment error
3. Multiframe alignment error

A bipolar violation is a failure to meet the Alternate Mark Inver-
sion (AMI) line code of CEPT PCM-30. AMI dictates that 1s
(marks) are transmitted alternately as positive or negative pulses;
zeros are transmitted as zero volts.

Clock Recovery. in order to guarantee adequate clock recovery
from the received data, a minimum “‘ones density” must be
observed. HDB3 represents a group of 4 zeros by a predefined
code that includes an intentional bipolar violation. At the receiver,
the code is recognized and the original 4 zeros are restored.

The R8070 supports all major requirements of the CEPT PCM-30
system, including channel data recovery, signaling, alarm indi-
cation, error reporting, and zero suppression to satisfy the ones
density requirement.

CEPT MODES DESCRIPTION

One of the two CEPT modes can be selected by configuring the
M1-M4 lines as shown in the CEPT Mode Selection Table.

256S Mode. The 2565 mode implements CEPT PCM-30 format
at 2.048 Mbps with 16 frames per multiframe and 32 time siots
per frame. ABCD common channel signaling is supported in time
siot 16. There are 256 bits per frame.

The frame alignment signal (in time siot 0) and the muttiframe
alignment signal (in time slot 16) are generated by the R8070
transmitter and recovered by the receiver.

National-bit (time slot 0}, International-bit (time slot 0) and Extra-
bit (time siot 16) signaling is provided.

HDB3 zero suppression is standard but may be disabled for
transparent operation.

256N Mode. The 256N mode also implements CEPT PCM-30
format at 2.048 Mbps but without ABCD common channel signal-
ing. There are 2 frames per multiframe and 32 time siots per
frame. A data link channel is implemented via time siot 16, in
place of ABCD signaling. There are 256 bits per frame.

The frame alignment signal in time slot O is generated by the
transmitter and recovered by the receiver. There is no multiframe
alignment signal and so the muttiframe structure degenerates
to 2 frames, which are distinguished by time siot O content.

National-bit and International-bit signaling is provided in time
slot 0. There is no Extra-bit signaling as time slot 16 is dedicated
to the data link.

HDB3 zero suppression is standard but may be disabled for
transparent operation.
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R8070 T1/CEPT PCM Transceiver

CEPT PCM-30 OVERVIEW (Cont’d)

TIME SLOT 0 } TIME SLOT 16 : TIME SLOTS 1-15, 17-31 )
r - | - = N | r - N
a. EVEN FRAMES (0,2,4-M) : s. FRAME 0 : .
Lefofofe]oefofe]-] [ Celelelee]vfxlx] [ )
——— | ——— |
FAS : MAS :
| | CHANNEL DATA
b. OOD FRAMES (1,3,5-15) I b. FRAMES 1-15 i p A .
teeoor L LIl *[+I~T+T+] } T lc[e]1slc]"] E aRnonnan
!

NOTES: | International Bit ABCD ABCD Signeling Bits
N National Bit X Extrs Bit
A Alarm indication Signal (Loss of Frame Alignment-Red Alarm) Y Loss of Multiframe Alignmaent
FAS Frams Alig Signat, p MAS Multiframe Alignment Signal
{but not necessarity even) trames
CEPT PCM-30 Format .
CEPT PCM-30 Hierarchy CEPT PCM-30 Time Slot and Channel Numbering )
Level Number of Bit Rate Time Slot Channel Time Slot Channel
Number Voice Circults (Mbps) ° FAS 16 MAS
1 30 2.048 1 bl 17 16
2 120 8.448 2 2 18 17
3 480 34.368 3 3 19 18
4 1920 139.264 4 4 20 19
5 7680 565.148 5 5 21 20 )
6 [ 22 21
7 7 23 22
8 B 24 23
g 9 25 24
10 10 26 25
11 11 27 26
12 12 28 27
13 13 29 28
14 14 30 29
15 15 N 30
NOTES: FAS Frame Alignment Signal, International and
National Bits, and Alarm Indication Signai (loss
of frame alignment).
MAS Muttiframe Alignment Signal, ABCO Signaling,
Extra Bits, and Loss of Multiframe Alignment. |
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T1/CEPT PCM Transceiver

CEPT FUNCTIONAL DESCRIPTION

TRANSMIT SECTION

The transmit section of the R8070 provides the data formatting,
signaling and alarm indication functions required for PCM
transmission according to CCITT G.732 and applicable sections
of G.703.

PCM Channel Data

Data Input. Data is clocked into the transmitter either serially
(via TSER) or in parailel form (via T1-T8), on the rising edge
of the transmitter clock (TCLK). The externally provided TCLK
normally has a rate of 2.048 MHz.

For a serial data interface, Transmit Sequence signals
(TSQ1-TSQS) specify the binary value of the next channel to
be sampled. These signals, which can be used for control of
channel banks, may be advanced by one bit time using Transmit
Sequence Advance (TSA).

For a parallel data interface, timing signals are provided at the
channel rate (TCHCLK) and at the frame rate (TCHSYNC) for
clocking data interface circuits.

Data Output. The serial PCM data is clocked out of the trans-
mitter on the rising edge of TCLK and is available on two outputs
simultaneously (TNRZ, TPOS and TNEG). TNRZ provides a
standard, nonreturn-to-zero (NRZ) TTL level version of the data.
TPOS and TNEG carry the same NRZ TTL level data as TNRZ
except that the 1s are routed alternately to TPOS and TNEG.
This facilitates the translation into the Alternate Mark Inversion
(AMI} line code, where 1s are represented alternately as positive
and negative pulses.

Loopback. The outputs TPOS and TNEG may be internally
connected to RPOS and RNEG (TLOOP high) for loopback
testing. During loopback, the external TPOS and TNEG carry
a continuous stream of 1s; TNRZ is unaffected.

idle Code. Idle code (01010100) may be substituted in place
of the normal channel data, on a channel-by-channel basis, using
TIDLE.

HDB3 Encoding. HDB3 encoding is handled automatically by
the R8070. The entire data stream, including time slots 0 and
16, is scanned for an occurrence of four consecutive zeros. Any
such occurrence is replaced by the appropriate HDB3 code. The
HDB3 encoder may be disabled by connecting RPOS to RNEG
(and using an NRZ form of input data). This invokes the
transparent mode where zeros are transmited as 2eros,
regardless of the 1s density. This may be used for testing or

for systems that guarantee 1s density by other means. HDB3
encoding applies only to the TPOS and TNEG outputs; TNRZ
is unaffected.

Frame and Multitrame Formatting

The transmitter contains frame and muttiframe counters which
maintain the correct PCM format by inserting the frame align-
ment signal into time slot 0, and the multitrame alignment signal
into time slot 16. The frame counter may be reset to bit 1, time
slot 0 (TFSYNC high), and the multiframe counter may be reset
to frame 0 (TMSYNC high).

Signaling

ABCD/Link Signaling. In 256S mode, the 8 bits of time siot 16
of frames 1-15 contain two sets of ABCD signaling bits for
channels 1-30. The ABCD signaling bits for transmission in time
sfot 16 are input via TABCD or TSER—selected by TSIGMD—
(Serial Interface) or T1-T8 (Paraliel Interface). TTS16 may be
used to gate or clock in ABCD bits from external circuits. “All
15’ may be transmitted in time slot 16 (TDAT1S high).

In 256N mode, there are 2 frames per mutltiframe and no
muttiframe alignment signal. Both time slots 16 carry data link
information. if TSIGMD low, iink bits are input via TSER
(TLNKMD high, Serial Interface), T1-T8 (TLNKMD high, Parallel
Interface) or TLINK (TLNKMD low). If TSIGMD high, the data
link bits are set to 1. TTS16 may be used to clock link data to
the TSER or T1-T8 inputs. TLCLK may be used to ciock link
data to the TLINK input.

National-, Intemnational- and Extra-Bit Signaling. The National
bits are located in bits 4-8 of time siot 0 of nonframe-alignment
frames. The International bit is located in bit 1 of time slot 0.
The Extra bits are located in bits 5, 7 and 8 of time siot 16,
frame 0.

These bits are input to the transmitter via TNBITS, TiBITS and
TXBITS. For the Seria! interface, these inputs are sampled
instead of TSER at the appropriate bit sampling time. TNSYNC
may be used to gate the National bits to either TNBITS or TSER.
For the Parallel interface, these inputs are sampled and OR’d
with the equivalent bit on the paraliel inputs T1-T8. This allows
either T1-T8 or TNBITS/TIBITS/TXBITS to be the source.

In 256N mode, the Extra bits are not available, as both time siots
16 carry link data.
Alarms

A Yellow Alarm is transmitted (bit 3 = 1 in time siot O of
nonframe-alignment frames) when requested by TYEL.

CEPT Operating Mode Selection and Characteristics
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Dsta Rate Mode Select Lines
Mode (Mbps) Bits/Frame | Frames/Multiframe | Signaling | Zero Suppression M1 M2 | M3 | M4 | PCM Format
2568 16 Yes HDB3 0 0 o 0 CEPT
256N | 2048 256 2 No HDB3 o | 1! 0] o |pomao
Notes: HDB3: High Density Bipolar 3-zero maximum.
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CEPT FUNCTIONAL DESCRIPTION (Cont'd)

A Multiframe Yellow Alarm (bit € = 1 in time slot 16, frame 0}
is automatically transmitted if an error occurs in two consecutive
muitiframe alignment signals, or all time slot 16 bits are 0O for
at least one multiframe.

Clocks

The R8070 provides clock signals at the bit, channel, frame and
multiframe rate to facilitate data clocking and timing of external
circuitry.

Rate Clock Description

Bit TCLK Same period as bit time. Rising edge
clocks all inputs and outputs.

Channel TCHCLK  T1-T8 sampled at the rising edge.

Frame TCHSYNC High for sampling of time slot 0.
TTS16 High for sampling of time slot 16.
TLCLK Indicates TLINK sampling.
TNSYNC  High for sampling of TNBITS.
Multiframe TMAX High for sampling of the next to last
bit in multiframe.

TMFA High for sampling of frame 0.

RECEIVE SECTION

The receive section of the R8070 provides the synchronization,
signaling and alarm indication functions required for reception
of PCM data formatted according to CCITT G.732 and applicable
sections of G.703.

PCM Channel Data

Data Input. Received unipolar data on RPOS, derived from the
received positive pulses, and RNEG, derived from the received
negative pulses, is clocked into the receiver on the rising edge
of RCLK.

Data Output. The received data is clocked out on the rising edge
of RCLK and is available in serial form on RSER and, if a Parallel
Interface is selected, in paralle! (8-bit channel) form on R1-R8.

For a serial data interface, Receive Seguence signals
(RSQ1-RSQ5) specify the binary value of the current channel.
The sequence may be retarded by one bit-time using Receive
Sequence Retard (RSR). If RSHIFT is high, the sequence is
“'shifted”” (upper bank and lower bank channel numbers are in-
terchanged), so that channel time siot 1 becomes 16, 2 becomes
17, and so on. Time slot 0 and time slot 16 codes remain the
same.

For a parallel data interface, timing signals are provided at the
channel rate (RCHCLK)} and the frame rate (RCHSYNC) for
clocking data interface circuits. RWIHBT is high for 2 bit times
to ‘cover’ the change of data on R1-R8. This may be used to
inhibit the write signal for external memory.
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Loopback. Under control of TLOOP, the normal external inputs
on RPOS and RNEG may be repiaced with an internal loopback
to the internal TPOS and TNEG. When switching in and out of
loopback, resynchronization will usually take place because the
two signals will not normally have identica! framing.

idie and Digital Milliwatt Codes. The normal received data may
be replaced, on a channel-by-channel basis, either with Idie code
(using RIDLE) or with digital milliwatt (using RMW).

HDB3 Decoding. HDB3 decoding is handled automatically by
the R8070. The incoming data stream is scanned for occur-
rences of the HDB3 code. These are replaced with four zeros,
thus restoring the original data. Both serial (RSER) and paraliel
(R1-R8) data outputs include HDB3 corrections.

Synchronization

The serial bit stream at RPOS and RNEG is examined by the
synchronizer, and the framing pattern is located through a five-
stage process that eliminates erroneous bit candidates.
Synchronization is achieved in less than 10 ms.

A generalized form of the synchronization algorithm is described
in the RBO70 Designer’'s Guide (Order No. 313). After a power-up
reset (PUP low for at least 16 cycles), the receiver begins to
search for frame and multiframe alignment. When synchroniza-
tion is achieved, the receiver monitors the frame and multiframe
alignment signals for errors. A Red Alarm is generated (RRED
high) if frame alignment is lost; a Multiframe Red Alarm is
generated (RMRED high) if muttiframe alignment is lost. The
criterion for loss of frame alignment is *‘4 out of 5’ errors in the
frame alignment signal or ‘3 out of 5" errors plus a multiframe
alignment signat error. The criterion for loss of multiframe align-
ment is 2 consecutive errors in the multiframe alignment signal.

The receiver can be forced to restart a synchronization search
(RMRST high) or to skip a bit while synchronized (RSRCH low).

D1D and D2 high prevents resynchronization after loss of frame
alignment. This mode of operation may be used during testing.

Signaling

ABCD/Link Signaling. In 256S mode, with a Serial Interface,
the ABCD signaling bits, contained within time siot 16 of
frames 1-15 are output on RABCD. The 8-bit serial data on
RABCD contains the ABCD bits in bit positions 1-4 and repeated
in bit positions 5-8, aligned with the corresponding channe! cur-
rently emerging from RSER. During time siot 0, RABCD con-
tains the multiframe alignment signal (0000} in bit positions 1-4,
repeated in bit positions 5-8. During time slot 16, RABCD is not
defined and should not be used.

In 256S mode, with a Paralie! Interface, time slot 16 data is
available in parallel on R1-R8 with the normal channel timing.
External circuitry is normally used to recover the ABCD bits for
each channel. Each time siot 16 (of frames 1-15) contains four
signaling bits (ABCD) for each of a pair of channels. The 30 PCM
channels are grouped into 15 pairs as follows: Channel 1 of the
current frame with channel 16 of the previous frame; channel 2
of the current frame with channel 17 of the previous frame, etc.

[—
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R8070 T1/CEPT PCM Transceiver
CEPT FUNCTIONAL DESCRIPTION (Cont’d) Ciocks
Note The R8070 provides clock signals at the bit, channe!, frame and
multiframe rate to facilitate data clocking and timing of external
The CCITT numbering scheme for the 32 time slots per circuitry. P
frame is time slot 0 through time slot 31; 30 of these time
slots (1-15 and 17-31) are occupied by 30 PCM channels, Rate Clock Description
referred to as channe! time slots 1-15 and 16-30.
RTS16 high indicates time slot 16 is currently available at R1-R8 Bit RCLK Same period as bit time. Rising edge
or RSER. ciocks all inputs and outputs.

Channel RCHCLK  R1-R8 changses at the rising edge.

In 256N mode, there is no multiframe alignment signaf or ABCD RWIHBT Memory-write inhibit at R1-R8

signaling bits. Time slot 16 provides a 64 kbps data link. Link

data is output in serial form on RLINK in association with the change.
) . -
g f::JkHLCLK at the same continuous 64 kbps rate as the input Frame RCHSYNC  High for output of time slot 0.
' RTS16 High for output of time slot 16.
RLCLK Indicates RLINK data bit ready.

RLINK1 high indicates reception of 255 consecutive 1s in the

data link channel (time siot 16). RNBITS High for output of National bits.

RIBITS High for output of International bits.
National-, international- and Extra-Bit Signaling. RNBITS, RXBITS  High for output of Extra bits.
RIBITS AND RXBITS are timing signals which indicate when
the respective N-, |- and X-bits are available on RSER. See the
CEPT Transmit Section for bit locations.

Multiframe RSYNC High for first bit of multiframe.
RMFA High during frame 0.

In 256N mode, the Extra bits are not available, as both time
slots 16 carry link data.

Alarms
Mode

Name (NorS) Alarm Indication
RRED N, 8  Loss of frame alignment.
RMRED S Loss of multiframe alignment.
RYEL N, S  Yellow Alarm.
RMYEL S Multiframe Yellow Alarm.
FERR N Frame alignment error.
FMERR S Frame, muiltiframe alignment error.
RVLL N, S Bipolar violation.

31
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R8070 Input/Qutput Signals — CEPT Modes
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R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION {Cont'd)

Pin Assignments—Dedicated Signals ’
Pin No.
Pin Name/Symbol 110 Quip PLCC Signal Name
TCLK | 9 10 Transmit Clock
TFSYNC ! 3 3 Transmit Frame Sync
TMSYNC i 4 4 Transmit Multiframe Sync
TLOOP ] 16 7 Transmit Loop
TIDLE i 15 16 Transmit idle
TYEL | 8 8 Transmit Yellow Alarm
TPOS (o] 18 19 Transmit Unipolar Positive
TNEG o] 17 18 Transmit Unipolar Negative
TNRZ 0 19 20 Transmit Non-Return-to-Zero
TMAX (o] 10 il Transmit Maximum
RCLK [ 56 59 Receive Clock
RPOS i 55 58 Receive Unipolar Positive
RNEG | 54 57 Receive Unipolar Negative
RIDLE 1 53 56 Receive idle
RMW i 52 55 Receive Milliwatt
RMRST I 40 42 Receive Master Reset
RSRCH ! 41 44 Receive Search
RSER o] 50 53 Receive Serial Data
RSYNC o] 37 a9 Heceive Sync
RVLL (o] 28 30 Receive Bipolar Violation
RYEL o 51 54 Receive Yellow Alarm
RRED o] 38 40 Receive Red Alarm
M1 I b 12 Framing Mode Select 1
M2 { 12 13 Framing Mode Seiect 2
M3 | 13 14 Framing Mode Select 3
M4 i 14 15 Framing Mode Select 4
P8 ! 32 34 ParalleliSeriai interface Selsct
PUP 1 39 Ll Power-Up
Vee | 64 68 +5V Power
Vs 1 33 35 Ground

Pin Assignments—Parallel/Serial interface-Dependent Signais

Pin No. Paralie! interface (P/S = High) Serial interface (P/S =Low)
Pin Name 1’0 QuiP PLCC Symbol Signal Name Symbol Signal Name
PSH ] 2 2 T 9 TSER Transmit Serial
PSi2 1 1 1 T2 TSIGMD Transmit Signaling Mode
PSI3 | 63 &7 T3 TABCD Transmit Signaling Input
PSI4 ! 62 66 T4 i . TSA Transmit Sequence Advance
PSIs I 61 65 |15 [ Transmit Channel Data Bits 1-8 | poiicr | Raceive Shi
PSi6 I 60 64 TS [9210] D1D Channel Sequence Select
PSI7 i &9 63 T7 D2 D2 Channel Sequence Select
PSig | 58 62 T8 4 RSR Receiver Sequence Retard
PSO1 (o} 49 52 At RSO
PSO2 (o] 48 51 R2 RSQ2
PS03 (o] 47 50 R3 RSQ3 Receive Sequence Code Bits 1-5
PS04 o] 46 48 R4 o . RSQ4
PSO5 o 45 48 R5 o Receive Channel Data Bits 1-8 RSQS
PSO6 o 44 47 Ré6 TNSYNC? Transmit Nationa! Bit Sync
PSO7 [a) 43 46 R7 RIBITS! Receive International Bits
PSO8 o 42 45 Rg J RABCD! Receive Signaiing Output
PSO9 o} 23 24 TCHCLK Transmit Channel Clock TSQ1
PSO10 o] 24 25 TCHSYNC | Transmit Channel Sync TSQ2
PSON o] 25 7 RCHCLK Receive Channel Clock TSQ3 Transmit Sequence Code Bits 1-5
PSQO12 [s] 26 28 RCHSYNC | Receive Channel Sync TSQ4
PSO13 [o] 7 29 RWIHBT Receive Write Inhibit TSQ5
Notes:
1. Ditferent signal than T1 modes.
33

Powered by ICminer.com Electronic-Library Service CopyRight 2003



BROOKTREE CORP L3E D WM 1L45595 000°74lc bb3 EMBRK

R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont'd)

Framing Mode—Dependent Signals ‘ i

Pin No. 256N Mode 256S Mode
Pin Name 170 QuiP PLCC Symbol Signal Name Symbo! Signai Name }
1A | 5 5 TIBITS Transmit international Bits TIBITS Transmit international Bits }
B [ 6 -] TNBITS Transmit National Bits TNBITS Transmit National Bits
Ic | 57 61 TLINK Transmit Link TDATtS Transmit Data Ones
1D | 7 7 TLNKMD Transmit Link Mode TXBITS Transmit Extra Bits
OA e} 34 36 ATS16 Receive Time Siot 16 RTS16 Receive Time Slot 16
0B o] 31 33 RIBITS Receive international Bits RMFA Receive Multiframe Alignment
oc e} 30 -] RLINK1 Receive Link 1 RMRED Receive Multiframe Red
oD (o] 29 3 FERR Framing Error FMERR Frame or Multiframe Error
OE o 22 23 RNBITS Receive Nationa! Bits RNBITS Receive National Bits
OF [o} 35 ¥ RLINK Receive Data Link RMYEL Receive Multiframe Yeliow
oG (o] 36 38 RLCLK Raceive Link Clock RXBITS Receive Extra Bits
OH o} 21 22 TLCLK Transmit Link Clock TMFA Transmit Multiframe Alignment
[+X] [o] 20 21 TTS16 Transmit Time Siot 16 TTS16 Transmil Time Siot 16
'
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) R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont’d)

Signal Definition — Dedicated Signals

Pin Name/ . ‘
Symbol 1o Signal Name/Description
TCLK | Transmit Clock. TCLK is the transmitter clock input and must be present for normal transceiver (transmitter or

receiver) operation. TCLK must be in the range 100 kHz - 31 MMz and wiil normally be 2.048 MHz for CEPT
format. All inputs and outputs are clocked on the rising edge of TCLK.

TFSYNC 1 Transmit Frame Sync. TFSYNC high resets the bit counter to the beginning of a frame. The counter restarts on the
first rising edge of TCLK after TFSYNC goes low. TFSYNC should be synchronous with TCLK to ensure setup and
hold times. TFSYNC need only be applied to change the transmitter frame alignment.

TMSYNC | Transmit Multitrame Sync. TMSYNC high resets the frame counter to frame 0. TMSYNC low enables the frame
counter. TMSYNC need only be applied to change the transmitter muttiframe alignment. TFSYNC is normally
applied with TMSYNC to align to the first bit of the multitrame.

TLOOP i Transmit Loop. TLOOP high invokes loopback mode, where TPOS and TNEG are internally routed to RPOS and
RNEG, respectively. TPOS and TNEG external signals carry alternate 1s representing a continuous stream of 1s.
TLOOP does not affect TNRZ. This interna! lpoping has one bit time less delay than an equivalent external looping.

TIDLE I Transmit idie. TIDLE high causes the idle code (01010100) to be transmitted in the next channel, in place of the
normai data. This substitution continues for each channe! in which TIDLE is high.

TYEL | Transmit Yellow Alarm. TYEL high causes transmission of a Yellow Alarm: Bit 3=1 in time siot 0 of nonframe-
alignment frames.

TPOS, TNEG (o] Transmit Unipolar Positive, Unipolar Negative. TPOS and TNEG are the *‘unipolar-paired” TTL, NRZ outputs for
transmitted data. Binary 0 is coded as a low (0) leve! on both outputs. Binary 1 is coded as a high (1) level on
TPOS or TNEG, alternately. TPOS and TNEG aliow the direct generation of AM line code in which a 1 (mark) is
alternately represented as & positive or negative pulse. There is an 8-bit throughput delay between the TSER input
and the TPOS/TNEG outputs.

TNRZ [¢] Transmit Non-Return-to-Zero. TNRZ is the TTL, NRZ output for transmitted data. This output is unaffected by
TLOOP or by HDB3 zero suppression coding. There is an 8-bit throughput delay between the TSER input and the
TNRZ output.

TMAX o] Transmit Maximum. TMAX is high for one bit time per multiframe coincident with the sampling of the next to last

serial bit of a muitiframe.

RCLK | Receive Clock. RCLK is the receiver clock input and must be present for normal transceiver operation. All inputs
and outputs are clocked on the rising edge of RCLK. RCLK must be in the range 100 kHz - 3.1 MHz and will
normally be 2.048 MHz for CEPT format.

RPOS, RNEG ] Receive Unipolar Positive, Unipolar Negative. RPOS and RNEG are the inputs for received data recovered from
the positive and negative AMI line pulses. RPOS and RNEG should have TTL ievels and may be of either NRZ or
RZ form. f RPOS is strapped to RNEG (and given composite RPOS/RNEG data) the first occurrence of a 1 will

invoke the transparent mode in which HDB3 zero suppression is disabled in both the receiver and the transmitter.

RIDLE ] Receive Idie. RIDLE high causes data in the next received channel to be substituted with the idle code (01010100).
The substitution continues for each channei in which RIDLE is high. RIDLE and RMW shouid not be high
simuitaneously.

RMW | Recelve Milliwatt. RMW high causes data in the next received channel to be substituted with the digital milliwatt

code; a repeating pattern of eight 8-bit bytes that translate into a 1 kHz signal at a leve! of 1 mW. The substitution is
performed for sach channel in which RMW is high. RMW and RIDLE should not be high simultaneously.

RMRST | Receive Master Reset. RMRST high resets the master state sequencer in the synchronizer to its initial (WAIT) state.
RMRST low allows synchronization to proceed.

RSRCH | Receive Search. RSRCH low prevents the master state sequencer in the synchronizer from proceeding out of the
WAIT state. It does not force the synchronizer to the WAIT state (see RMRST). If RSRCH is low while the receiver is
in frame alignment (RRED iow), bit 5 of time siot 0, frame 0 is skipped. This allows recentering of elastic stores.

35

Powered by ICminer.com Electronic-Library Service CopyRight 2003



BROOKTREE CORP L3E D MW 1E45595 0007414 H43b EEBRK i

R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont'd)
Signal Definition — Dedicated Signals (Cont'd) ' }

Pin Name/
Symbol Vo Signal Name/Description
RSER [o] Receive Serial Data. RSER is the serial data output including HDB3 decoding. The throughput delay from }
RPOS/RNEG to RSER is 14 cycles of RCLK. RSER is always valid, regardiess of the synchronizer state.
RSYNC (o] Receive Sync. RSYNC is high during the first bit of each multitrame while the receiver is synchronized.
RVLL o] Bipolar Violation. RVLL high indicates that the 1 currentiy at RSER resutted from a bipolar violation.
RYEL (o] Receive Yellow Alarm. RYEL high indicates a received Yellow Alarm: Bit 3= 1 in time slot 0 of nonframe-
alignment frames.
RRED (o] Receive Rad Alarm. RRED high indicates loss of frame alignment. RRED low indicates correct frame alignment.
Mutiframe alignment is separately indicated by RMRED.
Mi-M4 i Framing Mode Select. M1-M4 select the framing mode as follows (See CEPT Mode Selection Table for additional
mode information):
M1 M2 M3 M4 CEPT Mode
0 [1] 0 0 2568
0 1 0 0 256N
P8 1 Paraliel/Serial interface Select. P/S selects paraliel (P/S high) or serial (P/S low) operation of the PSI1-PSI8 and
PSO1-PSO13 pins.
PUP | Power-up. PUP initializes the R8070 transmitter and receiver. It includes TFSYNC, TMSYNC and RMRST reset
functions. PUP sets all outputs, except OJ, to a high-impedance state, to facilitate testing of peripheral circuitry.
1
Vee ! +5V Power. +5 VDC power. }
Vgs I Ground. Power and signal ground.

36
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R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont'd)

Signal Definition — Paraliel/Serial interface-Dependent Signails

a. Parallel Interface (P/S = High)

Pin Name/
Symbol

VO | Symbol Signal Name/Description

PSH-PSI8 i Ti-T8 Transmit Channs! Data Bits 1-8. T1-T8 are the parallel inputs for channet data and, optionally, link
data. They are clocked into the transmitter at the rising edge of TCHCLK, by the rising edge of
TCLK. The falling edge of TCHCLK may be used to present the next channel data at T1-T8.

PSO1-PSD8 (o] Ri-R8 Receive Channel Data Bits 1-8. R1-R8 are the parallel outputs for channel data. The channel data
is available for a compiete channel time and is updated at the rising edge of RCHCLK. The falling
edge of RCHCLK may be used to clock this data into external butfers. R1-R8 are only valid while
the receiver is synchronized; RSER, the serial data output, is always available and always valid.

PSO9 e} TCHCLK Transmit Channe! Clock. TCHCLK is a channei-rate clock whose rising edge indicates that paratiel
data on T1-T8 is being sampied. The talling edge is used to present the next channel's data on
T4-T8. TCHCLK is fow for 4 bit times.

PSO10 o] TCHSYNC Transmit Channel Sync. TCHSYNC is a frame-rate signal which is high for 8 bit times. The rising
edge precedes the sampling of time slot 0 by one bit time, The falling edge precedes time slot 1
sampling by one bit time.

PSO1 o RCHCLK Receive Channel Clock. RCHCLK is a channel-rate clock where rising edge indicates that new
channel data has been output to R1-R8. The falling edge may be used to clock this data into
external buffers. RCHCLK is low for 4 bit times.

PSO12 o RCHSYNC Recelve Channel Sync. RCHSYNC is a frame-rate signal which is high for 8 bit times. The rising
edge occurs one bit time after the output time siot 0 of data on R1-R8. The falling edge occurs one
bit time after the output time siot 1 of data on R1-R8.

PSO13 (o] RWIHBT Recelve Write Inhibit. RWIHBT is a channel-rate signal, 2 bit times high, which "covers” the
change of paraliel data on R1~R8. RWIHBT is high for one bit time before and after the rising edge
of RCHCLK.
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R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont’d)
Signal Definition — Paraliel/Serial Interface-Dependent Signals (Cont'd) / ]

b. Serial Interface (P/S = Low)

Pin Name/ 3
Symbol 10 | Symbol Signal Name/Description j
PSi | TSER Transmit Serial. TSER is the serial input for the channel data and, optionally, signaling data.
PSI2 1 TSIGMD Transmit Signaling Mode. In mode 256S: TSIGMD low selects TABCD as the source for ABCD
signaling bits of time slot 16, TSIGMD high selects TSER as the source. In mode 256N: TSIGMD
low specifies TLNKMD as the selector for the source of time siot 16 data link signaling, TSIGMD
high causes all 1s to be transmitted in time siot 16.
PSI3 i TABCD Transmit Signaling Input. TABCD is the input for ABCD signaling in time siot 16.
PSl4 1 TSA an-mnn Sequence Advance. TSA high advances the standard timing of TSQ1-TSQ5 and
TSIGSQ by one bit time.
PSI5 | RSHIFT Receive Shift. RSHIFT high shifts the RSQ1-RSQ5 sequence of channel numbers from 1 to 16,
210 17, ... 15 to 30. Time slot 0 remains as 00000, time siot 16 remains as 11111,
PSi6, PSI7 i D10, D2 Channel Sequence Select. D1D and D2 channel assignments are not required for CEPT; set to
0,0 for normal operation; set to 1,1 for synchronization lock which inhibits resynchronization after
loss of frame alignment.
pPsia | RSR Receive Sequence Retard. RSR high delays the standard timing of RSQ1-RSQ5 and RSIGSQ

by one bit time.

PSO1-PSO5 [) RSQ1-RSQ5 Recelve Sequence Code Bits 1-5. RSQ1-RSQ5 is the binary vaiue of the currently received '
channel (1-30), plus time siot 0 (00000} and time siot 16 (11111), 'l

PSO6 (o] TNSYNC Transmit National Bit Sync. TNSYNC goes high to indicate sampling of the National bits
(bits 4-8 of time siot 0 of nonframe-afignment frames). TNSYNC rising edge coincides with the
sampling of bit 3. the falling edge coincides with the sampling of bit B, of the above time slot.

PSO7 o] RIBITS Receive International Bits. RIBITS high indicates that the international bit (bit 1, time slot 0) is
prasent at RSER.

PSO8 o] RABCD Receive Signaling Output. RABCD is the output of the received ABCD signaling bits for the )
channel currently emerging from RSER.

PS08-PS0O13 o] TSQ1-TSQS5 Transmit Sequence Code Bits 1-5. TSQ1-TSQ5 is the binary value of the currently sampled
channet (1-30), plus time siot 0 (D000D) and time slot 16 {(11111),
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. R8070 T1/CEPT PCM Transceiver

CEPT INTERFACE DESCRIPTION (Cont'd)

Signal Definitions — Framing Mode-Dependent Signals |

Mode
Pin Signal
Name 170 Symbol |z56n | 2565 Signal Name/Description

1A t | TIBITS ] * | Transmit international Bits. TIBITS is the --bit input for International-bit signaling.

B I | TNBITS . s | Transmit Nstionai Bits. TNBITS is the N-bit input for National-bit signaling.

iIc 1 TUNK * | — | Transmit Link. TLINK is the serial data link input. The data rate is 64 kbps.

TOATIS [ — | = | Transmit Data Ones. TDAT1S high selects “all 18" transmission in time siot 16.

o] I {TLNKMD | & | — | Transmit Link Mode. TLNKMD selects the source for time siot 16 signaling. If low, TLINK is the input
for time slot 16 signaling. It high, T1-T8 (paralle! interface) or TSER (serial intertace) is the input for time
slot 16 signaiing.

TXBITS ~ | * | Transmit Extra Bits. TXBITS is the X-bit input for Extra-bit signaling in time slot 16.

0A O [RTS16 . ¢ | Receive Time Slot 16. RTS16 is high during time slot 16.

oB O |RIBITS ¢ | — { Receive International Bits. RIBITS high indicates that the International bit (bit 1, time slot 0) is present at RSER.
RMFA — | ¢ | Receive Multiframe Alignment. RMFA is high during frame 0, which contains the multiframe alignment
signal.
oC O | RLINK1 ¢ | — | Recelve Link 1. RLINK1 high indicates the reception of 255 consecutive 1s in time siot 16.
AMRED | — | o | Receive Multiframe Red. RMRED high indicates 2 consecutive multiframe alignment errors or “‘al}

time slot 16 bits low™ for at Jeast one multiframe. When RMRED is high, a Multiframe Yellow Aiarm is
automatically transmitted as bit 6 = 1 in time slot 16, frame C.

oD O {FERR e | — | Framing Error. FERR high indicates an error in the current framing bit at RSER.

FMERR — | * | Frame or Multiframe Error. FMERR high in bit 1, time slot 0 indicates a frame error; high in bit 1, time
siot 16 indicates a multiframe error.

OE O | ANBITS . ¢ | Receive Nationa! Bits. RNBITS high indicates that a Nationa! bit is present at RSER (bits 4-8 of &
nonframe-alignment time slot 0).

OF O | RLINK ¢ | — | Receive Data Link. RLINK is the serial data link output. The data rate matches that of TLINK {64 kbps).

RMYEL — | ¢ [ Recsive Multitrame Yellow. RMYEL is the received Muitiframe Yeliow Alarm signal, bit 6 of time siot
16, frame 0. RMYEL high indicates a Multiframe Yellow Alarm.

oG O |RLCLK ¢ | — | Receive Link Ciock. RLCLK is a square wave whose rising edge occurs 2 bit times after the received
data on RLINK.

RXBITS — | ¢ | Receive Extrs Bits. RXBITS high indicates an Extra bit is present at RSER (bits 5, 7 and 8 of time
slot 16, frame 0).

OH O [TLCLK ® | — | Transmit Link Clock. TLCLK is a square wave whose rising edge occurs 4 bit times after the sampling
of TLINK.

TMFA — | * | Transmit Multiframe Alignment. TMFA is high during the data sampling of frame 0, which contains the
muRiframe alignment signal.

o O |TTS16 . ¢ | Transmit Time Slot 16. TTS16 is high during the sampling of time siot 16.

39
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R8070 T1/CEPT PCM Transceiver

CEPT WAVEFORMS

' MULTIFRAME M | MULTIFRAME —
. M+ 1 ')
FRAMENO. [0 [ 1 Izjs]4[5[617]a]s]1o]11]12]13[14|15]o]112[3]@
TMAX 1 | }
TMFA J L L

Transmit-Multiframe—Mode 2565

i- MULTIFRAME M I MULTIFRAME —
M+

FRAMENO. | 0 | 1 [ 2] 3 [ afs] 6] 7] elofwofnnlrz]xa]a]s[ o] +]2]3] '

RSYNC

RMFA

A

1

J1

1

Recelive-Multiframe—Mode 256S

MULTIFRAME MULTIFRAME
M+t

_l

HULTIFRAME MULTIFRAME
M+

FRAMENO. T o

FRAME NO. |

RSYNC | N

TMAX n N J

Transmit-Muttiframe—Mode 256N Receive-Multiframe—Mode 256N
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R8070 T1/CEPT PCM Transceiver

CEPT WAVEFORMS (Cont'd)

| N
mne - 'H
— H |H|

O XXX XKL X XXX K,

NOTES: 1. N = 1 FOR MODE 256N; N = 15 FOR MODE 25¢S
2. END OF MULTIFRAME ONLY
3. NON FRAME ALIGNMENT TIME SLOT 0 ONLY

Paraliel interface—Transmit Signals—Modes 256N, S

FRAME N* OF FRAME 0 OF
MULTIFRAME M MULTIFRAME M + 1

}——*ms sLOT u—*-l-‘ TIME SLOT 31 . TIME SLOT 0 !
102 3 4 5 6 7 & lho2 3 4 5 & 1 8 I3 2 3 4 s I
Ao mmmmm

| il i ]
|

R1-RE X TS 30 TS0 TS0 X

| ) - |

|
ratn nnnnnononnnnnn nnnoaanrrz

|

|
RCHSYNC 1 | I | |
vt | L T L L

RIBITS 1 {

RNBITS I—_*L_

|
RSYNC |

NOTES: 1. N = 1 FOR MODE 256N; N = 15 FOR MODE 2565 2. NON FRAME ALIGNMENT TIME SLOT 0 ONLY 3. END OF MULTIFRAME ONLY

Paraliel Interface—Receive Signals—Modes 256N, S
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R8070 T1/CEPT PCM Transceiver
CEPT WAVEFORMS (Cont’d)

FRAME N' OF FRAME 0 OF

MULTIFRAME M MULTIFRAME M + 1 )
t———muono ! TIME SLOT 31 *rueu.oro———i
l1z:asc-:o'v:au51101234557.1:
TCLK }

| | ] |
LI ‘0O OV 0L OLON G0N0 O O LONON O DL OO OYONC 0N 0N O O OSON

TSQ1- T8 30 SEQ CODE (CH29) X TS 31 SEG CODE (GHI0) { ! ""EQGJDEI ' /I | i

| ] | 11

QOO XX XXX+ XXX XOOOOCOOOXXXCO00KK

|
I F

THSVNC:
MNOTES:
1. N = 1 FOR MODE 258N; N = 15 FOR MODE 2585
2. NON FRAME ALIGNMENT TIME SLOT 0 ONLY
3. TSA = LOW
Serial Interface—Transmit Signals—Modes 256N, S )
FRAME N' OF FRAME 0 OF
MULTIFRAME M MULTIFRAME M + 1
}—— TIME SLOT 30 41-———— TIME SLOT 31— ———ato—ee . TIME SLOT 0 ——-{
1 2 3 4 5 [ 7 8 1 2 3 4 £ [ 7 ] 1 2 3 4 5 ] 7 8 1 2
RCLK )

nste

' Il
' l 1soseocopE /T
|

hsar. X TS30 SEQ CODE (CH29) X TS 31 SEQ CODE (CH30) \

RSQ5*

-
|
I

RNBITS?

RSYNC? [ ]

NOTES:

1. N = 1 FOR MODE 256N; N = 15 FOR MODE 2565
2. NON FRAME ALIGNMENT TIME SLOT 0 ONLY

3. END OF MULTIFRAME ONLY

4. RSHIFT & RSR = LOW

Serial interface—Recelve Signals—Modes 256N, S
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R8070 T1/CEPT PCM Transceiver
) SWITCHING CHARACTERISTICS

Parameters Symbot Min Typ Max Units
Clock Frequency fc 0.1 - 3.1 MHz
Ciock Puise Width High ton 160 -— - ns
Clock Pulse Width Low toL 160 - - ns
input Data Setup Time tos 60 - — ns
Input Data Hold Time ton 60 - —_ ns
Output Data Delay Time toop -— — 125 ns

1,
ton RCLK, TCLK
RCLK, TCLK 7 § ;[_ I—-!m &m‘l
la ALL INPUTS X X

Minimum Clock Puise Widths input Data Setup and Hold Times

Vee +5V -\_/
0
RCLK, TCLK \ J[ \ RCLK,
TCLK

e tooo -l 16 CYCLES
PUP ‘\

ALL QUTPUTS X
ALL OUTPUTS '\ TRISTATE

EXCEPTOY ./

N

Output Data Delay Time Minimum Reset Time

REFRAME TIMING

Mode Minimum Average Maximum Unit
193N 15 2.7 3.8 ms
197N 15 27 38 ms
1938 1.0 1.6 2.2 ms
1978 1.0 1.6 2.2 ms
193E 45 €7 8.5 ms
193F 45 6.7 BS ms
256N .3 .60 1.3 ms
256S 3 .80 1.3 ms
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R8070 T1/CEPT PCM Transceiver
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbo! Value Unit *NOTE: Stresses above those listed may cause permanent
damage to the device. This is a stress rating only and functional
Supply Volt V, 47510 5.25 Vdc
upp y. oTage & hd ° operation of the device at these or any other conditions above '
O:a;atmg T_"I"‘”"‘”"’ Ta 010 470 < those indicated in the other sections of this document is not
; ndr:::;fm _ ‘é°l°++ 85 implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability. ‘
Storage Temperature Ts1e -8510 +150 °C
OPERATING CONDITIONS
Parameter Symbo! Value Unit
Supply Voitage Vee +4.7510 5.25 Vdc
Temperature Range Ta °C
Commercial Oto +70
industrial -40to +85
ELECTRICAL CHARACTERISTICS
Parameter Symbot Min Max Unit Test Condition
input Low Voitage ' -03 08 v
Iinput High Voltage Vin 20 Vee + 0.3 v
Output Low Voltage Voo - 0.4 \ loap = +1.6MA
Output High Voltage v
TTL Vou 24 - hoap = —1004A
CMOS 35 - loap = - 100sA
Output Low Current low +1.6 - mA Vo, = 0.4V )
Output High Current low -100 — »A Vou = 3.5V
Input Capacitance Civ - 5 pF
Output Capacitance Cour -— 50 pF
Power Dissipation Pwo — 100 mw

REFERENCE DATA

For detail information refer to the R8070 T1/CEPT PCM )
Transceiver Designer's Guide (Order Number 313).
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R8070 T1/CEPT PCM Transceiver
PACKAGE DIMENSIONS

64-PIN PLASTIC QUAD IN-LINE PACKAGE (QUIP)
mu;nnsns | WOHES |
Dt MIN MAX MIN MAX
~ st e e e
[ 356 458 0140 0180
D 0 48 056 0018 0022
EY 79 05 BSC 0750 BSC
€2 73 50 BSC 0925 BSC
[3 727 BSC 0050 BSC
o 018 033 0007 0013
LS] 2.92 318 0 115 0125
(7] <83 534 | 0190 | 0.210
A
KiK2
T
64-PIN CERPAC QUAD IN-LINE PACKAGE (QUIP)
MILLIMETERS WNCHES
[ WIN_| WAX | WIN | WAX
A 40.77 41,28 1.805 1.825
] 676 | 1.2 860_| 0.680
C 35 | 448 40| 0.180
D 048 | 056 016_]_0.022
& 19.05 BSC 750 BSC |
€2 23.50 BSC 925 BSC
nnnnnnn”n“nnn"nﬂnﬂnﬂn”n”nﬂnﬂn”n" ‘j 0,2‘0.2765(:.30 o_odeosoag‘%u
Lad = ] KT 292 18 | 0115 | 0125 |
2 4.83 34 | 0.190_| 0.210
D d e
(@3] 32 l
U UHUUU”U”UUU”U”U”U”U”UUU"U UH‘
_.‘i
D G |-
A
[ E2
{ﬂ; E1——
$ l
ifi . 1
| | T K1 K2
s T
g
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R8070 T1/CEPT PCM Transceiver
PACKAGE DIMENSIONS (Cont’d)
68-PIN PLASTIC LEADED CHIP CARRIER (PLCC) ’
INDEX e D - SEATING }
CORNER D1 | r’ PLANE CHAM.J x 45°
__31 | 02—
fennnanstanasnnc j—;
q p
: ¢ :
o E PIN 1 1
q b
o1 § INDICATOR
D¢
[
q
- 3
Jj
4-26 43
Y \wrroevnrroorroooe
TOP VIEW SIDE VIEW ,
o CHAM. 17 PINS EJECTOR PIN MARKS
o1 h x 45° PER SIDE 4 PLCS BOTTOM OF
D3 3PLCS EQUALLY PACKAGE ONLY
A1 SPACES (TYPICAL)
BOTTOM VIEW
S’ f ; '/1 [ t
Ny N ‘;
¥
k R MILLIMETERS INCHES .
[ MIN | MAX NN MAX }
SECTION A-A A 414 4.39 0.163 0.173
Al 1.37 47 0. 0.
TYP FOR BOTH AXIS (EXCEPT FOR BEVELED EDGE) T e
b 0.457 TYP .018 TYP
D 25.02 25.27 B8 985
D1 24.00 24 26 P 955
D2 20.18 20.45 795 805
D3 23.24 2350 81 925
[ 1.27 85C .050 BSC
h 0.25 TYP 010 TYP
J 115 TYP 045 TYP
o a5° TYP 45 TYP }
R 0.89 TYP .035 TYP
R1 0.25 YYP 010 TYP
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