TEMIC
MATRA MHS 29C300/301

T1/E1 Integrated Short Haul Transceivers
with Receive Jitter Attenuation

Description

The 29C300 and 29C301 are fully integrated transceivesggle 5-volt power supply.
for both North American 1.544 MHz (T1), and EuropeaRe MHS 29C300 and 29C301 find applications in

2.048 MHz (E1/CEPT) applications. Transmit puIS‘?’Nidely diverse areas of telecommunication, including :

shapes (DSX-1 or E1/CEPT) are selectable for various .
line lengths and cable types. ® PCM/Voice Channel Banks

The 29C300 provides receive jitter attenuation starting -1 Data Channgl Bank / Concentrator

6 Hz, and is microprocessor controllable through a seri@l T1/E1 multiplexer

interface“. The 29C391 is pin cqmpatible, but does net Ditigal Access and Cross-connect Systems (DACS)
provide jitter attenuation or a serial interface. e Computer to PBX interface (CPI & DMI)

Both transceivers offer a variety of diagnotic feature§ High speed data transmission lines

including transmit and receive monitoring. Clock input
may be derived from an on-chip crystal oscillator or ~ ) _
digital inputs. They use an advanced double-poly Digital Loop Carrier (DLC) terminals
double-metal CMOS process and each requires only a

Interfacing Customer Premises Equipment to a CSU

Features
® Compatible with most popular PCM framers including MHS® Selectable slicer levels (CEPT/DSX-1) improve SNR
29C96 ® Programmable transmit equalizer shapes pulses to meet
® Line driver, data recovery and clock recovery functions DSX-1 pulse template from 0 to 655 FT
® Receive jitter attenuation starting at 6 Hz meets or exceede Local and remote loopback functions
AT&T PUB 62411 (29C300 only) ® Transmit driver performance monitor (DPM) output

® 29C300 and 29C301 are pin compatible, and offer pin and® Receive monitor with loss of signal (LOS) output
functional compatibility with crystal CS61574 (29C300) and® Receiver jitter tolerance 0.4 Ul from 40 KHz to 100 KHz
crystal CS6158 (29C301) ® Microprocessor controllable (29C300 only)

® Minimum receive signal of 500 mV ® Available in 28 pin DIP or PLCC
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Figure 1. 29C300 Block Diagram.
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Figure 2. 29C301 Block Diagram.
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Interface

Pin Configuration

MCLK
TCLK
MCLK O 1 28 [ CLKE/TACS TPOS géﬁ//-[ﬁggp MCLK [ 1 28 [ TACS
TCLK O 2 27 [d SCLK/LOOP TNEG CS/RLOOP TcLK O 2 27 [ LLOOP
TPOS O 3 26 [ CS/RLOOP = TPos O 3 26 ] RLOOP
TNEG [ 4 25 [] SDO/EC3 4 @ 2 1 28 27 28 TNEG O 4 25 [ EC3
mope O 5 24 [ SDIfEC? MoDE e “Hl Sboros ano O 5 24 [ EC2
— RNEG []s 2¢[] SDI/EC2
RNEG [ 6 23 [ INT/ECH rros M- =] INT/ECH RNEG O 6 23 [ EC1
RPOS O 7 22 [ RGND RoLK [ =[] RGND RPOS O 7 22 [1RGND
RCLK O 8 21 [ Rv+ XTALIN e 2] Rv+ RCLK O 8 21 [ Rv+
XTALIN O o 20 [ RRING XTALOUT [} 2[] RRING RTO 9 20 [ RRING
XTALOUT O 10 19 [ RTIP DPM [ 12 14 15 15 17 v °]  RTIP Nc O 10 19 O RTIP
DPM 4 11 18 @ MRING = N MRING pPv O 11 18 @ MRING
Los g 12 17 AMTIP 'T‘$”§ j & MTIP Los O 12 17 O MTIP
TP O 123 16 [ TRING TGND TRING TP O 13 16 [ TRING
TGND O 14 15 [ TV+ TV+ TGND O 14 15 [ TV+
29C300 (DIP) 29C300 (PLCC) 29C301 (DIP)
Pin Description
Table 1.
Symbol Pin # I/0 Name Description
A 1.544 or 2.048 MHz clock input used to generate internal clocks.
MCLK 1 | Master Clock Upon Loss of Signal (LOS), RCLK is derived from MCLKOC300
Only : If MCLK not applied, this pin should be grounded.
TCLK > | Transmit Clock Transmit clock input. TPOS and TNEG are sampled on the falling edge
of TCLK.

Transmit " . . -

TPOS 3 [ Positive Data Input for positive pulse to be transmitted on the twisted-pair line.

Transmit . . ) -

TNEG 4 [ Negative Data Input for negative pulse to be transmitted on the twisted-pair line.
Setting MODE to logic 1 puts the 29C300 in the Host mode. In the
Host mode, the serial interface is used to control the 29C300 and
MODE 5 | Mode Select determine its status.

(29C300) Setting MODE to logic 0 puts the 29C300 in the Hardware (H/W)
mode. In the Hardware mode the serial interface is disabled and
hard-wired pins are used to control configuration and report status.

GND - (29C301) Tie to Ground.
. Received data outputs. A signal on RNEG corresponds to receipt gf a
RNEG 6 10 Receive negative pulse on RTIP and RRING. A signal on RPOS corresponds to
Negative Data | receipt of a positive pulse on RTIP and RRING. RNEG and RPOS
outputs are Non-Return-to-Zero (NRZ). Both outputs are stable and
valide on the rising edge of RCLK.
Receive 29C300 only : In the Host mode, CLKE determines the clock edge|at
RPOS 7 o Positive Data | Which these outputs are stable and valid. In the Hardware mode bath
outputs are stable and valid on the rising edge of RCLK.
RCLK 8 o Recovered This is the clock recovered from the signal received at RTIP and
Clock RRING.
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Table 1. (continued)
Symbol Pin # I/O Name Description
Resistor
RT 9 - Termination Connect to RV through a Xkresistor.
(29C301)
Crystal Input An external crystal operating a_t fot_Jr time_s the bit rate (6.176 _MHz for
XTALIN 9 ! (29C300) DSX-1, 8.192 MHz for E1 applications with an 18.7 pF load) is
required to enable the jitter attenuation function of the 29C300. These
pins may also used to disable the jitter attenuator by connecting th¢
XTALOUT 10 o Crystal Output | XTALIN pin to the positive supply through a resistor, and tying the
(29C300) XTALOUT pin to ground.
N/C 10 - (29C301) No connection
Driver Perfor- DPM goes to a logic 1 when the transmit monitor loop (MTIP and
DPM 11 (0] . MRING) does not detect a signal for 62 clock periods. DPM re-
mance Monitor ) . . . .
mains at logic 1 until a signal is detected.
. LOS goes to a logic 1 when 175 consecutive spaces have been de-
LOS 12 o Loss Of Signal tected. LOS returns to a logic 0 when a mark is detected.
- Differential Driver Outputs. These outputs are designed to driveta 45
Tmp 13 o Transmit Tip load. The transmitter will drive 100 shielded twisted-pair cable
throug'ra L step=uptransrimerwtndtit-attrdtiacormponentsto*~ 1
TRING 16 o Transmit Ring drive 75Q coaxial cable, two 2.2 resistors are required in series with
the transformer.
TGND 14 - Té?gj::j't Ground return for the transmit drivers power supply TV+.
TV+ 15 | Transmit Power | +5 VDC power supply input for the transmit drivers. TV+ must not
Supply vary from RV+ by more that 0.3 V.
These pins are used to monitor the tip and ring transmit outputs. The
MTIP 17 | Monitor Tip transceiver can be connected to monitor its own output or the output of
another 29C300 or 301 on the board.
29C300 only : To prevent false interrupts in‘the ‘host motefftire nmpni-
tor is not used, apply a clock signal to one of the monitor pins and {ie
MRING 18 | Monitor Ring the other monitor pin to approximately the clock's mid—level voltagg.
The monitor clock can range from 100 kHz to the TCLK frequency.
RTIP 19 | Receive Tip The AMI signal received from the line is applied at thgse pin§. A cen-
ter-tapped, center-grounded, 2:1 step-up transformer is required on
) ) these pins. Data and clock from the signal applied at these pins arg
RRING 20 I Receive Ring | yecovered and output on the RPOS/RNEG, and RCLK pins.
Receive Power | +5 VDC power supply for all circuits except the transmit drivers.
RV+ 21 | S .
Supply (Transmit drivers are supplied by TV+.)
Receive
RGND 22 - Ground Ground return for power supply RV+.
This 29C300 Host mode output goes low to flag the host processo
NT 0 Interrupt when LOS or DPM go active. INiE an open-drain output and should
(Host Mode) be tied to power supply RV+ through a resistor. ikiTeset by clearing
23 the respective register bit (LOS and/or DPM.)
Equalizer The signal applied at this pin in the 29C300. Hardware mode and
EC1 | Control 1 29C301 is used in conjunction with EC2 and EC3 inputs to determipe
(H/W Mode) shape and amplitude of AMI output transmit pulses.
SDI | Serial Data In | The serial data input stream is applied to this pin when the operatef in
(Host Mode) theHost modeSDI is sampled on the rising edge of SCLK.
24 Equalizer Con- | The signal applied at this pin in the 29C3@@rdware mode and
EC2 | trol 2 (H/W 29C301 is used in conjunction with EC1 and EC3 inputs to determipe
Mode) shape and amplitude of AMI output transmit pulses.
4 Rev. C (10/11/95)
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Table 1. (continued)
Symbol Pin # I/0 Name Description
The serial data from the on-chip register is output on this pin in the
Serial Data Out 29C300Host modelf CLKE is high, SDO is valid on the rising edge
SDO O (Host Mode) of SCLK. If CLKE is low SDO is valid on the failing edge of SCLK.
This pin goes to a high-impedance state when the serial port is being
25 written to and when C8& high.
Equalizer The signal applied at this pin in the 29C3@frdware mode and
EC3 | Control 3(H/W | 29C301 is used in conjunction with EC1 and EC2 inputs to determine
Mode) shape and amplitude of AMI output transmit pulses.
Chib Select This input is used to access the serial interface in 296880mode
CsS | P For each read or write operation, @@st transition from high to low,
(Host Mode) .
and remain low.
26
Remote This input controls loopback functions in the 29C3Gdware mode
RLOOP | Loopback(H/W | and29C301. Setting RLOOP to a logic 1 enables the Remote Loop-
Mode) back mode. Setting both RLOOP and LLOOP causes a Reset.
SCLK | Serial Clock This clock is used in the 29C36bst modeo write data to or read
(Host Mode) data from the serial interface registers.
27 Local This input controls loopback functions in the 29C8G#dware mode
LLOOP | Loopback(H/W | and29C301. Setting LLOOP to a logic 1 enables the Local Loopbagk
Mode) Mode.
Setting CLKE to logic 1 causes RPOS and RNEG to be valid on th¢
CLKE | Clock Edge falling edge of RCLK, and SDO to be valid on the rising edge of
(Host Mode) SCLK. When CLKE is a logic 0, RPOS and RNEG are valid on the
rising edge of RCLK, and SDO is valid on the falling edge of SCLK
28
Transmit When set to a logic 1, TAOS causes the 29080dware mode) and
TAOS | All Ones 29C301 to transmit a continuous stream of marks at the TCLK fre-
(HW Mode) quency. Activating TAOS causes TPOS and TNEG inputs to be ig-
nored. TAOS is inhibited during Remote Loopback.

Functional Description

The 29C300 and 301 are fully integrated PCMTfransmitter
transceivers for both 1.544 MHz (DSX-1) and
2.048 MHz (CEPT) applications. Both transceivers allowhe transmitter circuits in the 29C300 and 301 are
full-duplex transmission of digital data over existingdentical. The following discussion applies to both
twisted-pair installations. Figure 1 is a simplified blocknodels. Data received for transmission onto the line is
diagram of the 29C300. The 29C301 is shown in Figure @ocked serially into the device at TPOS and TNEG. Input
The 29C301 is similar to the 29C300 but does natynchronization is supplied by the transmit clock
incorporate the Jitter Attenuator and associated Elas{itCLK). The transmitted pulse shape is determined by
Store, or the serial interface port. Equalizer Control signals EC1 through EC3 as shown in
Table 2. Refer to Table 3 and Figure 3 for master and
The 29C300 and 301 transceivers each interface with twr@ansmit clock timing characteristics. Shaped pulses are
twisted-pair lines (one twisted-pair for transmit, on@pplied to the AMI line driver for transmission onto the
twisted-pair for receive) through standard pulséne at TTIP and TRING. Equalizer Control signals are
transformers and appropriate resistors. hard-wired to the 29C301.
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29C300 Only : Equalizer Control signals may bdeet of ABAM cable. The 29C300 and 301 also match
hardwired in the Hardware mode, or input as part of th&CC and ECSA specifications for CSU applications.
serial data stream (SDI) in the Host mode. 2.048 MHz pulses can drive coaxial or shielded

Pulses can be shaped for either 1.544 or 2.048 MHWisted-pair lines using appropriate resistors in line with
applications. 1.544 MHz pulses for DSX-1 applicationf® output transformer.
can be programmed to match line lengths from 0 to 655

Table 2 : Equalizer Control Inputs.

EC3 EC2 EC1 Line Length? Cable Los# Application Frequency
0 1 1 0 -133ft ABAM 133 0.6 dB
1 0 0 — 266 ft ABAM 266 — 1.2dB
1 0 1 399 ft ABAM 399 - 1.8dB DSX-1 1.544 MHz
1 1 0 533 ft ABAM 533 — 2.4dB
1 1 1 655 ft ABAM 3.0dB
0 0 0 CCITT Recommendation G.703 CEPT 2.048 MHz
0 1 0 FCC Part 68, Option A
CSu 1.544%M'z
0 1 1 ECSAT1C1.2
Notes : 1.Line length from transceiver to DSX-1 cross-connect point.
2.Maximum cable loss at 772 kHz.

Driver Performance Monitor Line Code

The transceiver incorporates a Driver Performancehe 29C300 and 301 transmit data as a 50 % AMI line
Monitor (DPM) in parallel with the TTIP and TRING at code as shown in Figure 4. Power consumption is reduced
the output transformer. The DPM output level goes highy activating the AMI line driver only to transmit a mark.
upon detection of 63 consecutive zeros. It is reset whéie output driver is disabled transmission of a space.

a one is detected on the transmit line, or when a reset

command is received.

Table 3 : 29C300 and 301 Master Clock and Transmit Timing Characteristics (see figure 3)

Symbol Parameter Min Typl Max Units
MCLK DSX-1 - 1.544 - MHz
Master sk 1fequency
MCLK CEPT - 2.048 - MHz
MCLKt Master clock tolerance - +100 - ppm
MCLKd Master clock duty cycle 40 - 60 %
fc DSX-1 - 6.176 - MHz
Crysta'trequertcyz9C3006my"
fc CEPT - 8.192 - MHz
TCLK DSX-1 - 1.544 - MHz
Transmt*croek Tfegquency
TCLK CEPT - 2.048 - MHz
TCLKt Transmit clock tolerance - - +50 ppm
TCLKd Transmit clock duty cycle 10 - 90 %
tsuT TPOS/TNEG to TCLK setup time 25 - - ns
tHT TCLK to TPOS/TNEG Hold time 25 - - ns
Note : 1. Typical figures are at 2% and are for design aid only ; not guaranteed and not subject to production testing.
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Figure 3. 29C300 and 301 Transmit Clock Timing Diagram.
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Figure 4. 50 % AMI Coding Diagram.
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Receiver

The 29C300 and 29C301 receivers are identical excepirresponding to a received signal level of approximately
for the jitter attenuator and elastic store. The followin§00 mV. Maximum line length is 1500 feet of ABAM

discussion applies to both transceivers except whetable (approximately 6 dB). Regardless of received
noted. signal level, the peak detectors are held above a

The signal is received from one twisted-pair line on eadRimimum level of .3 V to provide immunity from
side of a center-grounded transformer. Positive pulses dfgPulsive noise.

received at RTIP and negative pulses are received gter processing through the data slicers, the received
RRING. Recovered data is output at RPOS and RNEGijgnal is routed to the data and clock recovery sections,
and the recovered clock is output at RCLK. Refer tand to the receive monitor. The receive monitor generates
Table 4 and Figure 5 for 29C300 receiver timing. 29C304 |oss of Signal (LOS) output upon receipt of 175
receiver timing is shown in Table 5 and Figure 6. consecutive zeros (spaces). The receiver monitor loads a
The signal received at RPOS and RNEG is process@igital counter at the RCLK frequency. The count is
through the peak detector and data slicers. The pelikremented each time a zero is received, and reset to zero
detector samples the inputs and determines the maximgach time a one (mark) is received. Upon receipt of 175
value of the received signal. A percentage of the pegRnsecutive zeros the LOS pin goes high, and the RCLK
value is provided to the data slicers as a threshold levelagtput is replaced with the MCLK.

ensure optimum signal-to-noise ratio. For DSX'J%n the 29C300 only, if MCLK is not supplied the RCLK

applications (determined by Equalizer Control inputy it will be replaced with the centered crystal clock.)
EC1 - EC3# 000) the threshold is set to 70 % of the pea

value. This threshold is maintained above 65 % for up tdhe LOS pin will reset as soon as a one (mark) is received.

15 successive zeros over the range of specified operatipgne 29c300 only, recovered clock signals are supplied
conditions. For CEPT applications (EC inputs = 000) thg, the jitter attenuator and the data latch. The recovered

threshold is set to 50 %. data is passed to the elastic store where it is buffered and
The receiver is capable of accurately recovering signatgnchronized with the dejittered recovered clock (RCLK).

with up to - 13.6 dB of attenuation (from 2.4 V),
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Table 4 : 29C300 Receive Timing Characteristics (See Figure 5).

Symbol Parameter Min Typl Max Units

RCLKd Receive clock duty cycle 40 - 60 %
tpw Receive clock pulse width DSX-1 - 324 - ns
tpw CEPT - 244 — ns
tsur RPOS / RNEG to RCLK DSX-1 — 274 — ns
tsur rising setup time CEPT - 194 - ns
tHr RCLK rising to RPOS / DSX-1 - 274 - ns
tHr RNEG hold time CEPT — 194 — ns
RST Receive Slicer Threshold DSX-1 65 70 75 %
RST CEPT 45 50 55 %

Note : 1. Typical figures are at 2% and are for design aid only ; not guaranteed and not subject to production testing.

Figure 5. 29C301 Receive Clock Timing Diagram.

A tPw | trw N
RCLK 4/ ;/ L

A tsur | tHR N
RPOS >‘< — { < ~//— HOST MODE
RNEG / L CLKE = 1

_ tsur e tHR N
RPOS 7 B i d —///—— HOST MODE
>< > CLKE =0, &
RNEG L /—— HM MODE
Jitter Attenuation (29C300 only) 29C300 Only : The 29C300 can be controlled by a

micro-processor through a serial interface (Host mode).

Jitter attenuation of the 29C300 clock and data outputs o9 : .
provided by a Jitter Attenuation Loop (JAL) and anﬁ]e mode of operation is set by the MODE pin logic level.

Elastic Store (ES). An external crystal oscillating at 4 .
times the bit rate provides clook stabilization. Refer tyOSt Mode Operation (29C300 only)

Table 6 for crystal specifications. The ES is ax3-bit  To allow a host microprocessor to access and control the
register. Recovered data is clocked into the ES with tt2C300 through the serial interface, MODE is set to 1.
recovered clock signal, and clocked out of the ES with tiithe serial interface (SDI/SDO) uses a 16-bit word
dejittered clock from the JAL. When the bit count in theonsisting of an 8-bit Command/Address byte and an
ES is within two bits of overflowing or underflowing, the8-bit Data byte. Figure 7 shows the serial interface data
ES adjusts the output clock by 1/8 a bit period. The ESructure and timing.

produces an average delay of 16 bits in the receive patl‘llhe Host mode provides a latched Interrupt outputYINT

. which is triggered by a change in the Loss of Signal (LOS
Operating Modes and/or Dri?/?ar Perf)c/)rmancegl Monitor (DPM) gits. (The :
The 29C300 and 301 transceivers can be controlldaterrupt cleared when the interrupt condition no longer
through hard-wired pins (Hardware mode). Botlexists, and the host processor enables the respective bit in
transceivers can also be commanded to operate in ondtwf serial input data byte.
several diagnostic modes.

8 Rev. C (10/11/95)
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Table 5: 29C301 receive Timing Characteristics (See Figure 6).

Symbol Parameter Min Typl Max Units
RCLKd DSX-1 40 50 60 %
Recave avek'adtycyae®
RCLKd CEPT 40 50 60 %
tpw DSX-1 594 648 702 ns
Recave avtk' puse watri
tpw CEPT 447 488 529 ns
tPwH Receive clock pulse width DSX-1 - 324 - ns
tpwH high CEPT - 244 - ns
tpwL DSX-1 270 324 378 ns
Receve abtk' puse watri*totr -
tpwL CEPT 203 244 285 ns
tsuRr RPOS / RNEG to RCLK DsSX-1 50 270 - ns
tsur rising setup time CEPT 50 203 _ ns
tHR RCLK rising to RPOS / DSX-1 50 270 - ns
tHr RNEG hold time CEPT 50 203 - ns
Notes : 1. Typical figures are at 2Z& and are for design aid only ; not guaranteed and not subject to production testing.
2. RCLK duty cycle widths will vary depending on extent of received pulse jitter displacement. Max and Min RCLK duty
cycles are for worst case jitter conditions (0.4 Ul clock displacement for 1.544 MHz, 0.2 Ul clock displacement for
2.048 MHz.)

Figure 6. 29C301 receive Clock Timing Diagram.
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A

Y
4
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Host mode also allows control of the serial data anthe 29C300 serial port is addressed by setting bit A4 in
receive data output timing. The Clock Edge (CLKE}he Address/Command byte, corresponding to address
signal determines when these outputs are valid, relatité. The 29C300 contains only a single only a single
to the Serial Clock (SCLK) or RCLK as follows :

output data register so no complex chip addressing
scheme is required. The register is accessed by causing

the Chip Select (QSnput to transition from high to low.
Bit 1 of the serial Address/Command byte provides

€ Output Clock Valid Edge
RPOS RCLK Rising

LOW RNEG RCLK Rising
SDO SCLK Falling
RPOS RCLK Falling

HIGH RNEG RCLK Falling
SDO SCLK Rising

Read/Write control when the chip is accessed. A logic 1
indicates a read operation, and a logic 0 indicates a write
operation. Table 7 lists serial data output bit combinations
for each status. Serial data 1/O timing characteristics are
shown in Table 8, and Figures 8 and 9.
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Hardware Mode Operation (29C300 and 301) Reset Operation (29C300 and 301)

In Hardware mode the transceiver is accessed ah§Oon POWer up, the transceiver is held static until the
controlled through individual pins. With the exception opower supply reaches approximately 3 V. Upon crossing

the TNT and CLKE functions, Hardware mode provide§his threshold, the device begins a 32 ms reset cycle to
all the functions provided in the Host mode. In th&alibrate the transmit and receive delay lines and lock the
Hardware mode RPOS and RNEG outputs are valid on thpase Lock Loop to the receive line. A reference clock is

rising edge of RCLK. The 29C301 operates in Hardwarrgq“ired to calibrate the delay lines. The transmitter
mode at all times. reference is provided by TCLK. MCLK provides the

receiver reference for the 29C301. The crystal oscillator
29C300 Only : To operate in Hardware mode MODF_provides the receiver reference in the 29C300. If the 29C300

must be set to 0. Equalizer Control Signals (EC1 througf’WStal oscillator is grounded, MCLK is used as the receiver
EC3) are input on the Interrupt, Serial Data In and Seriai€ference Clof:k'

Data Out pins. Diagnostic control for Remote Loopbackhe transceiver can also be reset from the Host or
(RLOOP), Local Loopback (LLOOP), and Transmit A|Hardware mode. Ir_1_Host mode, reset is commanded by
Ones (TAOS) modes is provided through the individugimultaneously writing RLOOP and LLOOP to the

pins used to control serial interface timing in the Hostegister. In Hardware mode, reset is commanded by
mode. holding RLOOP and LLOOP high simultaneously for 200

ns. Reset is initiated on the falling edge of the reset
request. In either mode, reset clears and sets all registers to
0 and centers the oscillator, then begins calibration.

Table 6 : 29C300 Crystal Specifications (External)

Parameter T1 El
Frequency 6.176 MHz 8.192 MHz
Frequency Stability + 20 ppm @ 25C + 20 ppm @ 25C
+ 25 ppm from — 40 C to + 85°C + 25 ppm from — 40C to + 85°C
(Ref 25°C reading) (Ref 25°C reading)
Pullability CL =11 pF to 18.7 pF, CL =11 pF to 18.7 pF,
+AF =175 to 195 ppm +AF = 95 to 115 ppm
CL = 18.7 pF to 34 pF, CL =18.7 pF to 34 pF,
—AF =175 to 195 ppm —AF =95 to 115 ppm
Effective series resistance 40 Q Maximum 30Q Maximum
Crystal cut AT AT
Resonance Parallel Parallel
Maximum drive level 2.0 mw 2.0 mw
Mode of operation Fundamental Fundamental
Crystal holder HC49 (R3W), G =7 pF maximum HC49 (R3W), G =7 pF maximum
Cwm = 17 fF typical Cm = 17 fF typical

Table 7 : 29C300 Serial Data Output Bits (See Figure 7).

Bit D5 Bit D6 Bit D7 Status
0 0 0 Reset has occurred, or no program input.
0 0 1 TAOS active
0 1 0 Local Loopback active
0 1 1 TAOS and Local Loopback active
1 0 0 Remote Loopback active
1 0 1 DPM has changed state since last Clear DPM occurred
1 1 0 LOS has changed state since last Clear LOS occurred
1 1 1 LOS and DPM have both changed state since last Clear DPM and Clear LOS occurred

10 Rev. C (10/11/95)
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Figure 7. 29C300 Serial Interface Data Structure.

= )

ADDRESS /COMMAND BYTE DATA INPUT / OUTPUT BYTE
SDI/SDO RW| AO| A1 | A2 A3| A4 | A5 |As |DO D1 |D2 | D3 |D4 | D5 | D6 | D7
ADDRESS / vy
COMMAND RW ,30 0 0 0 1 0 Ké
BYTE
RW =1 :READ X =DON'T CARE
R/W =0:WRITE
CLEAR INTERRUPTS SET LOOPBACKS OR RESET
e A Note : Output Data
INPUT Byte same as input
Data Byte sh t
DATA Los | DPM ECT EC2 EC3 |REMOTE| LOCAL TAOS left, except for Bits D5
BYTE Do (LSB) D7 (MSB) through D7 shown in
Table 7 above.

Table 8 : 29C300 Serial I/0 Timing Characteristics (see Figures 8 and 9).

Sym Parameter Test Conditions Min Typl Max Units
tRF Rise/Fall time — any digital output Load 1.6 mA, 50 pF - - 100 ns
tbc SDI to SCLK setup time 50 — - ns
tcpH SCLK to SDI hold time 50 - - ns
toL SCLK low time 240 — - ns
tcH SCLK high time 240 - - ns

tr, tF SCLK rise and fall time - — 50 ns
tcc CS to SCLK setup time 50 - - ns
tccH SCLK to CS hold time 50 — - ns

tcwH CS inactive time 250 - - ns
tcpv SCLK to SDO valid - - 200 ns
tcpz SCLK falling edge or CS rising edge - 100 - ns
to SDO high Z
Note : 1. Typical figures are at 2& and are for design aid only ; not guaranteed and not subject to production testing.
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Figure 8. 29C300 Serial Data Input Timing Diagram.
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Figure 9. 29C300 Serial Data Output Timing Diagram.
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Diagnostic Mode Operation In Local Loopback (LLOOP) mode, the receiver circuits

are inhibited. The transmit data and clock inputs (TPOS,
In Transmit All Ones (TAOS) mode the TPOS and TNEGNEG and TCLK) are looped back onto the receive data
inputs to the transceiver are ignored. The transceivand clock outputs (RPOS, RNEG and RCLK.) The
transmits a continuous stream of 1's when the TAOSansmitter circuits are unaffected by the LLOOP
mode is activated. TAOS can be commandedommand. The TPOS and TNEG inputs (or a stream of 1's
simultaneously with Local Loopback, but is inhibitedif the TAOS command is active) will be transmitted
during Remote Loopback. normally.

In Remote Loopback (RLOOP) mode, the transmit da@9C300 Only : When used in this mode with a crystal, the
and clock inputs (TPOS, TNEG and TCLK) are ignoredransceiver can be used as a stand-alone jitter attenuator.
The RPOS and RNEG outputs are looped back through

the transmit circuits and output on TTIP and TRING at the )

RCLK frequency. Receiver circuits are unaffected by theower Requirements

RLOOP command and continue to output the RPOS,

RNEG and RCLK signals received from the twisted-paifhe 29C300 and 301 are low-power CMOS devices. Each
lines. operates from a single + 5 V power supply which can be

12 Rev. C (10/11/95)
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connected externally to both the transmitter and receiven the receive side.)

However, the two inputs must be within3 V of each

and decoupled to their respective ground®C300 2.048 MHz E1/CEPT
separately, as shown in Figure 10. Isolation between t

other,

transmit and receive circuits is provided internally.

Applications

29C300 1.544 MHz T1 Interface Applications

fKterface Applications

Figure 11 is a typical 2.048 MHz E1/CEPT application.
The 29C300 is shown in Hardware mode with the 29C96

E1/CRCA Framer. Resistors are installed in line with the
transmit transformer for loading a ¥5coaxial cable. The

in-line resistors are not required for transmission on 100

Q shielded twisted-pair lines. As in the T1 application

Figure 10 is a typical 1.544 MHz T1 application. Thd=igure 10, this configuration is illustrated with a crystal
29C300 is shown in the Host mode with the 29C9% place to enable the 29C300 Jitter Attenuation Loop,
T1/ESF Framer providing the digital interface with theand a single power supply bus. The hard-wired control
host controller. The power supply inputs are tied to lnes for TAOS, LLOOP and RLOOP are individually

common bus with appropriate decoupling capacitorontrollable, and the LLOOP and RLOOP lines are also

installed (1.0uF on the transmit side, §8 and 0.1uF

tied to a single control for the Reset function.

Figure 10. Typical 29C300 1.544 MHz T1 Application (Host Mode).

Vee
29C300 Vee
_——| MELE CLKE
= p] TCLK SCLK [Jg——
P 1POS cs g——— 0K
c300Cs [ PO TNEG spo H—
1 MODE SDI
c300sD1 O = ——
29C96 CR00SDE [ ] RNEG /INT
] RGND [ ®
(T1 mode) C300SCLK O3— ] RPOS [} OIHF
®—1{1] RCLK RV+
xouTP B
_—1] XTALIN RRING
= = 68”F
XOUTN 5"_ i XTALOUT  RTIP
C300INT 2" g vem e }:I—l qu—
(=3
RINN [g¢—— z [ ros MTIP [ .
RINP i S—O TTIP TRING [+ Rew
RCLOCK [1———— TGND TV+ :I—o—:‘~
I| >
0.47}1F T1
I I 9 NONPOLARIZED LINE
— 1.0uF XMIT
@
| Ve 1:2

Notes: 1. In addition to the 29C96 the 29C300 is compatible with a wide variety of digital framing and signaling devices.
2. When 29C300 is connected to the cross-connect frame through a low level monitor jack, receive transformer should be

1:2:2to boost the input signal.
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29C301 1.544 MHz T1 Interface 29C301. The 29C301 is shown with the 29C96 E1/CRC4
Framer. Resistors are installed in line with the transmit
ansformer for loading a 78 coaxial cable. The in-line
esistors are not required for transmission on 00
ielded twisted-pair lines. As in the T1 application
gure 12, this configuration is illustrated with a single
power supply bus. The hard-wired control lines for

Figure 12 is a typical 1.544 MHz T1 application of th
29C301. The 29C301 is shown with the 29C96 T1/ES
Framer. The power supply inputs are tied to a comm
bus with appropriate decoupling capacitors installed (1
MF on the transmit side, §& and 0.1uF on the receive

side.) TAOS, LLOOP and RLOOP are individually
controllable, and the LLOOP and RLOOP lines are also
29C301 2.048 MHz CEPT Interface tied to a single control for the Reset function.

Figure 13 is a typical 2.048 MHz CEPT application of the
Figure 11. Typical 29C300 2.048 MHz E1 Application (Hardware Mode).

——1{] MCLK TAOS
= pl] TCLK LLOOP
P TPOS RLOOP
] TNEG EC3
L MODE EC2
29C96 L BNEG el
(E1 mode) L] BEOS RGND
u ®—{] RCIK RV+
xouTtp H _—11 XTALIN RRING
XOUTN F—— == M XTALOUT  Rrrp
<0
= O DPM MRING
RINN [g— E ]| s e
b S e TRING
RINP [ TGND TV+
RCLOCK[———
I I . NON POLARIZED LINE
. 48 XMIT
= 1.0pF
.
Ve 220 1:2

Notes: 1. 2.2 resistors required only for @ coaxial cable. Not required for transmission onto Q@0table.
2. In addition to the 29C96 the 29C300 is compatible with a wide variety of digital framing and signaling devices.
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Figure 12. Typical 29C301 1.544 MHz T1 Application.
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Figure 13. Typical 29C301 2.048 MHz T1 Application

l 2.048MHz CLOCK |

MCLK TAOS
—Pl] TCLK LLOOP
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_—1] GND EC2
29C96 =1 RNEG EC1
(E1 mode) 1 RPOS RGND
®—] RCLK RV+
xourp B——
= RT RRING 68uF
XQUIN £ O ~c RTIP |
b
O ppMm MRING [T+ 1500 4—E1
O ros MTIP [H—
RINN i TRING [0 150€2 oy
RINP O¢——— TTIP RCV
TGND V+ e
RCLOCK [ J—————

—
0.47uF 2 E1
” @ | NONPOLARIZED LINE
— 1.0uF XMIT
®

1:1:1
2Q
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Note : 1. In addition to the 29C96, the 29C301 is compatible with a wide variety of digital framing and signaling devices.
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Electrical Characteristics
Absolute Maximum Ratings
Symbol Parameter Min Max Units
RV+, TV+ DC supply (referenced to GND) - 6.0 Y,
VIN Input voltage, any ph RGND -0.3 RV+ + 0.3 \%
N Input current, any pth -10 10 mA
Ta Ambient operating temperature -40 85 °C
TsTG Storage temperature - 65 150 °C

WARNING : Operations at or beyond these limits may result in permanent damage to the device. Normal operation not guaranteed at these

extremes.
Notes : 1.

current of 100 mA.

Excluding RTIP and RRING which must stay within -6 V to RV + 0.3 V.
2. Transient current of up to 100 mA will not cause SCR latch-up. TTIP, TRING, TV+ and TGND can withstand a continuous

Recommended Operating Conditions

Symbol Parameter Test Conditions Min Typ Max Units
RV+, TV+ DC supply 4.75 5.0 5.25 \Y
Ta Ambient operating temperature -40 25 85 °C
o 100 % ones density & maximum
Po Total power dissipation line lenght @ 5.25 V - 620 - mwW
Notes: 3. TV+ must not exceed RV+ by more than 0.3 V.

4. Power dissipation while driving 23 load over operating range. Includes device and load. Digital input levels are within
10 % of the supply rails and digital outputs are driving a 50 pF capacitive load.

Digital Characteristics (Ta = —40 to 85C, V+ =5.0 V+ 5 %, GND =0 V)

Symbol Parameter Test Conditions Min Typ Max Units
High level input voltagé: ©
ViH (pins 1-5, 10, 23-28) 2.0 - - v
Low level input voltagé: 6
ViL (pins 1-5, 10, 23-28) - - 08 v
High level output voltage: 6 _
Von (pins 6-8, 11, 12, 23, 25) lout =~ 400KA 2.4 - - v
Low level output voltag&: © _
VoL (pins 6-8, 11, 12, 23, 25) lour = 1.6 mA - - 0.4 v
L Input leakage current -10 - +10 pA
Three-state leakage current
I3L (pin 25) -10 - +10 HA
Notes : 5. Functionality of pins 23 and 25 depends on mode. See Host / Hardware Mode descriptions.

6. Output drivers will output CMOS logic levles into CMOS loads.

16
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Analog Specifications(Ta = —40 to 85C, V+ =5.0 V£ 5 %, GND =0 V)

Parameter Test Conditions Min Typ Max Units
AMI Output Pulse Amplitudes DSX-1 measured at the DSX 2.4 3.0 3.6 Y
CEPT measured at line side 2.7 3.0 3.3 \Y
Recommended Output Load at TTIP and TRING - 25 - Q
Jitter added by the transmitfer 10 Hz — 8 kHz - - 0.01 ul
8 kHz — 40 kHz - - 0.025 ul
10 Hz — 40 kHz - - 0.025 ul
Broad Band - - 0.05 ul
Sensitivity below DSX (0dB = 2.4V) 13.6 - - dB
500 - - mv
Loss of Signal threshold - 0.3 - \%
Data decision threshold DSX-1 63 70 77 % peak
CEPT 43 50 57 % peak
Allowable consecutive zeros before LOS 160 175 190 -
Input jitter tolerance 10 kHz — 100 kHz 0.4 - - ul
Jitter attenuation curve corner frequehcy - 3 - Hz
Notes : 7. Input signal to TCLK is jitter-free.
8. Circuit attenuates jitter at 20 dB/decade above the corner frequency.
Ordering Information
0 S 29C30X A
| | t A = Low Power
Packages : Part Number ® 29C304A
S=PLCC 29C300 ® 29C305A
P = PDIL 29C301
29C304
Temperature Range 29C305
0 Commercial 29C310
| Industrial 29C318

The information contained herein is subject to change without notice. No responsibility is assumed by MATRA MHS SA for using this publication
and/or circuits described herein : nor for any possible infringements of patents or other rights of third parties which may result from its use.
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