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Semiconductor Corporation

CS6159

Low Power PCM Line Interface

Features

¢ Provides CMOS Analog PCM Line
Interface for T1 and PCM-30

General Description

The CS6159 combines the analog transmit and receive
line interface functions for a T1 or PCM-30 interface in a

LAV 24-pin skinny-DIP or SOIC device. The line interface
Applications operates from a single 5 Volt supply and is transparent
to the framing format. Crystal's EXPERT Pulse™
: ; ; circuitry shapes the transmit pulse internally, providing
* g{odegs Line Dril:ver’ ta.nd Data and the appropriate pulse shape for line lengths ranging
OCK Recovery Functions from 0 to 655 feet from a DSX-1 cross connect.
¢ Internal generation of transmitted Applications
pulse width and pulse shape. o Central Office Exchanges
» Digital Access and Cross Connect Systems
® | ow power - typically 180 mW e Customer Premises Equipment
o PABX's
e Small package - 300 mil DIP & SOIC
Ordering Information
.. CS6159-IP1 24 Pin Plastic DIP (300 mils) T1 & PCM-30
¢ Minimum External Components CS6159-1S1 24 Pin Plastic SOIC T1 & PCM-30
Block Diagram
TAOS LENO LEN1LEN2 TGND TV+
116 l 2122 Izs - 18 Y 19
LINEDRIVER 4
TCLK Ii ULSE TP
11 CONTROL
TPOS SHAPER 20 TRING
12
TNEG @ LINE 3
LOOP % RTIP
15 | Back SoNAL 1| oLooks RECEIVER
. DATA 2
RCLK MONITOR —  RECOVERY RRING
14
RPOS r._
13
RNEG G|
1 ' 24 9 4 5 18 t 6
LLOOP RLOOP ACLK LOS RREF LFILT RV+ RGND

o) . This document contains information on a new product. Crystal Semi-
Prelimin ary Product Information conductor reserves the right to modify this product without notice.

Crystal Semiconductor Corporation
P.O. Box 17847, Austin, TX 78760
(512) 445-7222 FAX: (512) 445-7581
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ABSOLUTE MAXIMUM RATINGS

Parameter . Symbol Min Max Units
DC'Supply (referenced to GND) RV+, TV+ - 6.0 \
Input Voltage, Any Pin (Note 1) Vin RGND-03 | (RV+)+0.3 v
Input Current, Any Pin . (Note 2) I in -10 10 mA
Ambient Operating Temperature TA -40 85 °c
Storage Temperature Tstg 65 150 °c

WARNING: Operations at or beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.
Notes: 1. Excluding RTIP, RRING, which must stay within -6V to (RV+) + 0.3V.
2. Transient currents of up to 100 mA will not cause SCR latch-up. Also TTIP, TRING, TV+ and TGND
can withstand a continuous current of 100 mA.

RECOMMENDED OPERATING CONDITIONS

Parameter ’ Symbol Min | Typ | Max | Units
DC Supply (Note 3) RV+, TV+ 475 | 5.0 | 525 Vv
Ambient Operating Temperature TaA -40 25 | 85 °C
Totai Power Consumption (Note 4) j j W
100% ones density & max. line length @ 5.25V Pc 35 | mw
Normal Power Consumption {Note-4) p } 180 i mw
50% ones density & 300 ft. line length @ 5.0V C

Notes: 3. TV+ must not exceed RV+ by more than 0.3V.

4. Power dissipation at 1.544 Mbps while driving 54 Q load over operating temperature range. Includes
CS6159 and load. Digital input levels are within 10% of the supply rails and digital outputs are
driving a 50 pF capacitive load. Power dissipation at 2.048 Mbps will be 30% higher.

DIGITAL CHARACTERISTICS (Ta--40° t085°C; TV+, RV+ = 5.0V + 5%: GND = 0V

Parameter Symbol Min Typ Max | Units

High-Level Input Voltage Vi 20 - - v

Pins 1, 9-12, 16, 21-24
Low-Level Input Voltage v

Pins 1, 9-12, 16, 21-24 i ) ) 08| Vv
High-Level Output Voltage (Note 5) v 4.0 . - v
loyt=_ - 40 UA Pins 4, 13-15 OH )
Low-Level Output Voltage v . .
lour= +1.6 mA Pins 4, 13-15 oL 04 v
Input Leakage Current ‘ - - +10 uA

Notes: 5. This specification guarantees TTL compatibility (VoH = 2.4V @ louT = -40 uA).
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ANALOG SPECIFICATIONS (Ta=-40° t085°C; TV+,RV+ = 5.0V  5%; GND = 0V)

Parameter | Min l Typ | Max [ Units
TRANSMITTER
AM! Output Pulse Amplitudes
Line Length Selections LEN2/1/0 = 0/0/0 & 0/1/0 27 3.0 3.3 Vv
(Measured at xfmr output)
All line length settings except, LEN2/1/0 = 0/0/0, 0/1/0 & 0/0/1 2.4 3.0 3.6 \
(Measured at the DSX; Normalization factor for Figure 4)
Load Presented To Transmitter Output - 54 - Ohms
Jitter Added by the 10Hz - 8kHz - 0.005 - ul
Transmitter 8kHz - 40kHz - 0.008 | - ul
10Hz - 40kHz - 0.010 - Ui
(Note 6) Broad Band - 0.015 | - Ul
Power in 2kHz band about 772kHz (Note 7) 12.6 15 17.9 | dBm
Power in 2kHz band about 1.544MHz (Note 7)
(referenced to power at 772kHz) -29 -38 ) a8
Positive to Negative Pulse Imbalance (Note 7) - 0.2 0.5 dB
RECEIVER
Sensitivity Below DSX (0dB = 2.4V) -10 - - dB
Loss of Signal Threshold - 0.325 - Vv
Data Decision Threshold T1 pulse settings - 65 - % of
CCITT LEN2/1/0 = 000 - 50 - Peak
Allowable Consecutive Zeros before LOS 160 175 190 bits
Receiver Input Jitter 10kHz - 100kHz 0.4 - -
Tolerance  (Notes 8, 9) 10Hz and below 300 - - ul
PLL 3 dB Bandwidth (Note 9) - 20 - kHz
PLL Jitter Peaking (Note 9) - 1.4 - dB

Notes: 6. Input signal to TCLK is jitter free.
7. Typical performance with 0.47 uF capacitor in series with primary of transmitter output transformer.
Not production tested. Parameters guaranteed by design and characterization.
8. See Figure 7.
9. Contact the factory for the recommended external component values.
Assumes 1-in-8 input data pattern.

DS43PP1 3177
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T1 SWITCHING CHARACTERISTICS (Ta=-40° 1085 ° C; TV+,RV+ = 5.0V £ 5%; GND = 0V;
Inputs: Logic 0 = 0V, Logic.1 = RV+)

Parameter Symbol Min Typ | Max |Units

TCLK Frequency fin - 1.544 - MHz

ACLK Frequency (Note 10) | fou - 1544 | - MHz
RCLK Cycle Width tow '646 | 648 | 650 | ns
tpwh1 - 324 - ns
(Notes 12, 13, 15) towit - 324 - ns
RCLK Duty Cycle (Notes 12, 13, 15) ltowni/towt| 45 50 55 %
Rise Time, All Digital Outputs (Note 14) t - - 85 ns
Fall Time, All Digital Outputs (Note 14) t - - 85 ns
RPOS/RNEG to RCLK Falling Setup Time (Note 15) tsut 240 324 - ns
RCLK Falling to RPOS/RNEG Hold Time (Note 15) thi 240 324 - ns
TPOS/TNEG to TCLK Falling Setup Time tsu2 25 - - ns
TCLK Falling to TPOS/TNEG Hold Time . tha 25 - - ns

PCM-30 SWITCHING CHARACTERISTICS (Ta=-40° 1085°C; TV+,RV+ = 5.0V £ 5%:;
GND = 0V; Inputs: Logic 0 = 0V, Logic 1 = RV+)

, Parameter Symbol Min Typ | Max |Units
TCLK Frequency fin - 2.048 | - MHz
TCLK Duty Cycle for LEN2/1/0 = 0/0/0 (Note 11)  [tpwh2 /tpw2 44 50 56 %
ACLK Frequency (Note 10) fout - 2048 | - |MHz
RCLK Cycle Width towt 484 488 | 492 | ns
towhi - 244 | - ns
(Notes 12, 13, 15) towlt - 244 | - ns
RCLK Duty Cycle (Notes 12,13, 15)  [towni/towt| 45 50 | 55 | %
Rise Time, All Digital Outputs (Note 14) t - - 85 ns
Fall Time, All Digital Outputs (Note 14) t - - 85 ns:
RPOS/RNEG to RCLK Falling Setup Time (Note 15) tsu1 160 244 | - ns
RCLK Falling to RPOS/RNEG Hold Time (Note 15) the 160 244 | . ns
TPOS/TNEG to TCLK Falling Setup Time tsuz 25 - - ns
TCLK Falling to TPOS/TNEG Hold Time tha 25 - - ns

Notes: 10. ACLK provided by an external source or TCLK.
11. The transmitted pulse width for LEN2/1/0 = 0/0/0 is tied to the high cycle of TCLK.
12. RCLK cycle width will vary with extent by which received pulses are displaced by jitter.
13. Max & Min RCLK duty cycles and cycle widths are for worst case jitter conditions.
14. At max load of 1.6 mA and 50 pF.

15. Not production tested. Guaranteed by design and/or characterization. Not applicable during loss of
signal.
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Figure 1. - Signal Rise and Fall Characteristics
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Figure 2. - Recovered Clock and Data Switching Characteristics

tpw2
tpwh2
TCLK A~ 3 50%
tsu2 tha |
TPOS/TNEG > >k><

Figure 3. - Transmit Clock and Data Switching Characteristics
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THEORY OF OPERATION

Transmitter

The transmitter takes binary (dual unipolar) data
from a T1 or PCM-30 transceiver and produces
alternate bipolar pulses of appropriate shape. The
transmit clock and transmit data (TCLK, TPOS &
TNEG) are supplied synchronously. Data is
sampled on the falling edge of the input clock.

Either T1 or PCM-30 G.703 pulse shapes may be
selected. For T1 applications, line lengths from 0
to 655 feet (as measured from the CS6159 to the
DSX-1 cross connect) are selectable. Pulse shap-
ing and signal level are determined by digital
"line length select" inputs and require no external
circuitry. Pulse shaping is accomplished with a
slew rate controlled fast digital to analog con-
verter. Alternate mark inversion operation is
implemented by driving the line in a true dif-
ferential manner. In order to achieve the
necessary line voltages, which exceed the 5 Volt
supply, a 1.36:1, step-up transformer is required.
The line driver is designed to drive a 54 Q
equivalent load.

To place the device in a low power dissipation
mode (i.e., to disable the drive), TPOS and TNEG
should be held low while TCLK continues to be
input. When any transmit control pin (TAOS,
LENO-2 or LLOOP) is toggled, the transmitter
stabilizes within 22 bit periods. The transmitter
will take longer to stabilize when RLOOP is
selected because the timing circuitry must adjust
to the new frequency.

Transmit Line Length Selection

The transmitter has a 13-phase delay line which
divides each TCLK cycle into 13 phases. For T1
applications, these phases are used to trigger dif-
ferent portions of the output waveform. For T1
DSX-1 applications, the line length selection of-
fers a five partition arrangement for ABAM cable
as shown in Table 1. For each line length
selected, the CS6159 modifies the output pulse to
meet the requirements of ANSI T1,102, Bellcore

Powered by ICminer.com Electronic-Library Service CopyRight 2003

LEN2 | LEN1 | LENO OPTION SELECTED APPLICATION
0 1 1 0-133 FEET
1 [) [ 133-266 FEET
DSX-1
1 [) 1 266-399 FEET SX
7 1 0 399-533 FEET ABAM
1 1 1 533-655 FEET
[} ] 1 Reserved
0 0 2.048 MHz
o PCM-30 G.703 P
0 1 0 FCC Part 68, Option A NE%SVL(J)RK
0 1 1 ANS| T1.403 INTERFACE

Table 1- Line Length Selection

TR-TSY-000499, AT&T Compatibility Bulletin
119 and the CCITT G.703 1.544 Mbps template.
The exact pulse shape achieved at the DSX-1 can
be affected by details of the board layout, trans-
former selection, and other factors. For cable
types other than ABAM, it is recommended that
the line length settings be evaluated. It is possible
that an alternative interpretation of the LEN2/1/0
distance ranges is more appropriate. A typical
output pulse is shown in Figure 4.

The T1 Network Interface pulse shapes meet FCC
Part 68 for 0 dB line build out and ANSI T1.403
pulse shapes as shown in Table 1.

NORMALIZED
AMPLITUDE

I
L J |

cse158 1
OUTPUT
PULSE SHAPE

TR-TSY-000498
SPECIFICATION

TIME (nanoseconds)

Figure 4 - Typical Pulse Shape at DSX-1 Cross Connect
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CS6159
For coaxial cable, For shielded twisted pair,
75 ohm load 120 ohm ioad
and transformer and transformer

specified in Table Al. | specified in Table A1.

at the nominal half amplitude

Nominal peak voltage of a mark (pulse) 237V 3v
Peak voltage of a space (no pulse) 040237V 0+03V
Nominal pulse width 244 ns

Ratio of the amplitudes of positive and negative .

pulses at the oee\ter of theppulse Inu-)rvaleg 0.95to 1.05

Ratio of the widths of positive and negative puises 0.9510 1.05

*  When configured with a 0.47 uF nonpolarized capacitor in series with the Tx transformer primary as

shown in Figure A1,

Table 2 - CCITT G.703 Pulse Specifications

The PCM-30 G.703 pulse shape is also supported
with line length selection LEN2/1/0 = 000. In this
case only, the width of this pulse is determined by
the high cycle of TCLK. The pulse will meet the
CCITT pulse shape template shown in Figure 5,
and specified in Table 2, assuming the transmitter
is terminated correctly and the TCLK duty cycle
and frequency are appropriate. The rising and
falling edge of TCLK control the time at which
the rising and falling edges of the output pulse
occur. Transmitter termination information is

Percent of
nominal
peak
voltage
120} ceseereerenenns
110
244 ns
194 ns

——— .

g8 3

SANNNNNANNNNNNNNANNNNNGNY

SNNAARRNNWINSRSNN NS

o Nominal Pulse

10

0
-10 /
7

’ _219ns d

488 ns

Figure 5 - Mask of the Pulse at the 2048 kbps Interface

provided in the applications section which ap-
pends this data sheet. Note that the pulse shape
LEN2/1/0 = 010 generates the same amplifudes
as the G.703 pulse (LEN2/1/0 = 000), but the
pulse width is determined internally by the trans-
mit delay line and will be approximately 263 ns
when TCLK is 2.048 MHz,

Transmit All Ones Select

The transmitter provides for all ones insertion at
the frequency of TCLK. Transmit all ones is
selected when TAOS goes high, and causes con-
tinuous ones to be transmitted on the line (TTIP
and TRING). In this mode, the TPOS and TNEG
inputs are ignored. If Remote Loopback is in
effect, any TAOS request will be ignored.

Receiver

The receiver extracts data and clock from an AMI
(Alternate Mark Inversion) coded signal and out-
puts clock and synchronized data. The receiver
typically is sensitive to signals down to ap-
proximately 325 mV in peak amplitude and
requires no equalization or ALBO (Automatic
Line Build Out) circuits. The signal is received on
both ends of a center-tapped, center-grounded
transformer. The transformer is center-tapped on
the CS6159 side. The clock and data recovery cir-
cuit exceeds the jitter tolerance specifications of
Publications 43801, 43802, AT&T 62411

DS43PP1
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LESSITL

= ¢ Data
} -— Level
¢ = Slicer

Data ;?SS ;f RPOS
Recovei ign
i Detection RNEG
H RCLK
Phase
Lock Loop

ot

ExternaL Loop Filter and
ICO Centering Components

Figure 6. - Receiver Block Diagram

December 1988, Bellcore TR-TSY-000499
(Categories I & II), and CCITT REC. G.823. The
center frequency of the PLL is controlled by the
line length selection. Selection LEN?/ 1/0=000
sets the center frequency for PCM-30 operation,
All other line length selections set the center fre-
quency for T1 operation.

A block diagram of the receiver is shown in
Figure 6. The two leads of the transformer (RTIP
and RRING) have opposite polarity allowing the
receiver to treat RTIP and RRING as unipolar sig-

nals. Comparators are used to detect pulses on
RTIP and RRING. For all cases except where the
PCM-30 pulse shape (LEN2/1/0 = 000) is
selected, the comparator thresholds are dynami-
cally established by peak detectors to be 65% of
peak level. When the PCM-30 pulse shape is
selected, the comparator threshold is 50% of peak
level to improve signal to noise performance for
long cable lengths.

The receiver uses a Phase Lock Loop (PLL) to
recover the clock. The PLL has its center

AN
300 \
100 |-
20 dB/decade
10
PEAK-TO-PEAK
JITTER
{unit intervals)
1L
4 .
1 1 ] i J
0 10 100 1K 10k 100k

JITTER FREQUENCY (Hz)

Figure 7. - Input Jitter Tolerance of Receiver
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frequency set by an external resistor and by the
line-length select inputs. This insures immunity to
false lock over time and temperature variations.

Loss of Signal

Receiver loss of signal is indicated upon receiv-
ing 175 consecutive zeros. A digital counter
counts received zeros based on RCLK cycles. A
zero input is determined either when zeros are
received, or when the received signal amplitude
drops below a 0.325 V peak threshold.

The receiver reports loss of signal by setting the
Loss of Signal pin, LOS, high. Upon LOS the
receiver substitutes ACLK for the incoming sig-
nal at RCLK (if ACLK is present) and forces
RPOS and RNEG to zero. Therefore, RCLK will
always be within required frequency limits (e.g.,.&
50ppm). LOS returns to logic zero upon detection
of 12.5% ones density. When LOS goes low,
RCLK outputs the recovered clock, and RPOS
and RNEG output the recovered data.

Local Loopback

The local loopback mode takes clock and data
presented on TCLK, TPOS, and TNEG, and out-
puts it at RCLK, RPOS and RNEG. Receiver
inputs are ignored when local loopback is in ef-
fect. Local loopback is selected by taking
LLOOP, pin 1, high. Simultaneous selection of
local and remote loopback modes is not valid (see
Reset).

Remote Loopback

In remote loopback, the RCLK, RPOS and
RNEG output signals are also sent back out on
the line via TTIP and TRING. These signals are
the recovered clock and data unless loss of signal
has occurred and ACLK is present (see Loss of
Signal section above). Transmitter inputs, TCLK,
TPOS, TNEG, and TAOS, are ignored during
remote loopback. A remote loopback occurs in
response to RLOOP going high. Simultaneous
selection of local and remote loopback modes is
not valid (see Reset).

CS6159

In remote loopback, the recovered clock is used
to calibrate the transmitter delay line.

Power On Reset/Reset

Upon power-up, the CS6159 is held in a static
state until the supply crosses a threshold of ap-
proximately three volts. When this threshold is
crossed, the device will delay for about 10 ms to
allow the power supply to reach operating volt-
age. After this delay, calibration of the transmitter
delay line commences. The reference clock for
the transmitter is provided by TCLK. The initial
calibration should take less than 20 ms.

In operation, the transmitter delay line is con-
tinuously calibrated, making the performance of
the device independent of power supply or
temperature variations. The continuous calibra-
tion function foregoes any requirement to reset a
CS6159 when in operation. However, a manual
reset is made by simultaneously setting both
RLOOP and LLOOP high for least 200 ns. Reset
will initiate on the falling edge of RLOOP and
LLOOP.

Power Supply

The device operates from a single 5 Volt supply.
Separate pins for transmit and receive supplies
provide internal isolation. However, these pins
may be connected externally with no impact on
device performance, provided the power supply
pins are decoupled to their respective grounds. If
the same power bus is used, the receive power
supply should be decoupled from ground with a
68 pF tantalum capacitor and a mylar or ceramic
0.1 uF capacitor. A 1.0 yF mylar or ceramic
capacitor should be used on the transmit power
supply. These capacitors should be located physi-
cally close to the device. If separate power busses
are used for TV+/TGND and RV+/RGND, an ad-
ditional 68 uF capacitor should be used on the
transmit supply. TV+ must not exceed RV+ by
more than 0.3V.

DS43PP1
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PIN DESCRIPTIONS
LOCAL LOOPBACK LLOOP ['e REMOTE LOOPBACK
RECEIVERING RRING [J2 BIT 2 OF LINE LENGTH SELECT
RECEIVE TIP RTIP [? BIT 1 OF LINE LENGTH SELECT
LOSS OF SIGNAL Los G§¢ BIT 0 OF LINE LENGTH SELECT
LOOPFILTER  LFiLT O° TRANSMIT RING
RECEIVE GROUND RGND (¢ TRANSMIT V+ (+5VDC)
RECEIVER REFERENCE = RREF [’ TRANSMIT GROUND
RECEIVE V+ (+5VDC) Rv+ 08 TRANSMIT TiP
ALTERNATECLOCK  ACLK TRANSMIT ALL ONES SELECT
TRANSMIT CLOCK  TCLK RECOVERED CLOCK
TRANSMIT POSITIVE PULSE  TPOS RECEIVED POSITIVE PULSE
TRANSMIT NEGATIVE PULSE  TNEG RECEIVED NEGATIVE PULSE

Power Supplies

TV+ - Positive Power Supply, Transmit Drivers, Pin 19,

Positive power supply for the transmit drivers; typically +5 volts. TV+ must not exceed RV+ by
more than 0.3V,

TGND - Ground, Transmit Drivers, Pin 18.
Power supply ground for the transmit drivers; typically O volts.

RV+ - Positive Power Supply, Pin 8.
Positive power supply for the device, except transmit drivers; typically +5 volts.

RGND - Ground, Pin 6.
Power supply ground for the device, except transmit drivers; typically O volts.

Control

LLOOP - Local Loopback, Pin 1.

Setting LLOOP to a logic 1 routes the transmit clock and data to the receive clock and data pins.
TCLK and TPOS/TNEG are still transmitted. Inputs on RTIP and RRING are ignored.

RLOOP - Remote Loopback, Pin 24,
Setting RLOOP to a logic 1 causes the recovered clock and data to be sent through the driver

back to the line. The recovered signal is also sent to RCLK and RPOS/RNEG. Inputs on TCLK,
TPOS, TNEG, and TAOS are ignored :

Simultaneously taking RLOOP and LLOOP high for at least 200 ns initiates a reset.
LENO, LEN1, LEN2 - Line Length Selection, Pins 21,22 and 23.

Determines the shape and amplitude of the transmitted pulse to accommodate several cable types
and lengths. See Table 1 for information on line length selection. Also controls the receiver slic-

i ic-Lj i ight 200.
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TAOS - Transmit All Ones Select, Pin 16.
Setting TAOS to logic 1 causes continuous ones to be transmitted at the frequency determined by
TCLK.

Inputs

ACLK - Alternate External Clock Input, Pin 9.
Either a 1.544 MHz (or 2.048 MHz for CCITT) clock can be input to ACLK, which is substituted
for RCLK upon loss of signal. If ACLK is grounded, no substitution takes place.

TCLK, TPOS, TNEG - Transmit Clock, Transmit Positive Data, Transmit Negative Data
- Pins 10, 11 and 12.
Inputs for clock and data to be transmitted. The signal is driven on to the line through TTIP and
TRING. TPOS and TNEG are sampled on the falling edge of TCLK. A TPOS input causes a
positive pulse to be transmitted, while a TNEG input causes a negative pulse to be transmitted. “

RTIP, RRING - Receive Tip, Receive Ring, Pins 3 and 2.
The AMI receive signal is input to these pins. A center-tapped, center-grounded, 2:1, step-up
transformer is required on these inputs, as shown in Figure Al in the Applications section. Data
and clock are recovered and output on RPOS/RNEG and RCLK

RREF, LFILT - Receiver Reference, Loop Filter, Pins 7 and 5.
External components are connected to these pins to set the center-frequency of the PLL, and to
provide a loop filter. Contact the factory for the recommended component values.

Status

LOS - Loss of Signal, Pin 4.
LOS goes to a logic 1 when 175 consecutive zeros have been detected. LOS returns to a logic 0
when a 12.5% ones density signal returns.

Outputs

RCLK, RPOS, RNEG - Recovered Clock, Receive Positive Data, Receive Negative Data,
Pins 15, 14 and 13.
The recovered clock and NRZ data outputs of the receiver. RPOS and RNEG are stable and valid
on the falling edge of RCLK. A positive pulse (with respect to ground) received on the RTIP pin
is recovered by the receiver and causes a logic 1 to be output on RPOS. A positive pulse received
on the RRING pin is recovered by the receiver and causes a logic 1 to be output on RNEG.

TTIP, TRING - Transmit Tip, Transmit Ring, Pins 17 and 20.
The AMI signal is driven to the line through these pins. This output is designed to drive a 54 Q
load. A 1.36:1 step-up transformer is required as shown in Figure Al. When driving 75 Q coax
cable, a 10 Q resistor should be added as shown in Figure A1, The transmitter will drive twisted-
shielded pair cable, terminated with 100 Q or 120 Q, without additional components.

Powered%?%?nipngjcom Electronic-Library Service CopyRight 2003 3-185
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+5V
*-L 68uF == 0.1uF »?\L 1 OuF
4
RGND = 8 19 = TGND
RV+ TV+
‘: TAOS LENO 2 e
Control 24 ACLK LEN1 k22 Length
& RLOOP LEN2 |-28 Setting
Monitor 1 LLOOP
CS6159 LINE
RECEIVE
14 | rpos
13 RRING
Data 5 RNEG
Encoder/ RCLK 0.47uF R3* 4.1.35
20 1.
Decoder ) pos TRING ——"—/\/v\,?“ TINE
9. rek
* Required only for 75 Q@ cable
RGND RREF LFILT TGND
6 7 e 5 L] 18
** Contact the factory for R4 RS - FREQUENCY | CABLE| R1&2 R3
the recomTenIded q MHz 2} N 0
component values. e
pe ———Jci 1.544 110 | 200 0
1 2.048 120 240 0
= = 2.048 75 150 10
Figure A1: Typical Connection Diagram
APPLICATIONS For transmitting data at 2.048 MHz onto a 75 Q
coax cable, a 10 Q resistor is used between TTIP
Line Interface (or TRING) and the transformer. The resistor ser-

Figure Al shows the typical application con-
figuration for the CS6159. For T1 applications,
the receiver transformer is center-tapped and cen-

ter-grounded with 200 Q resistors between the .

center tap and each leg on the CS6159 side.
These resistors provide the 100 € termination for
the T1 line.

When terminating 2.048 MHz twisted-shielded
pair cable, 240 Q resistors will provide the re-
quired 120 € load.

ves two functions. First, it provides the ap-
propriate 54 Q load to TTIP and TRING. Second,
the resistor attenuates the signal slightly to meet
the G.703 pulse amplitude requirements. Note
that the 10 Q resistor should not be used when in-
terfacing to G.703 120 Q cable. For the receiver,
the terminating resistors should be 150 Q to
provide the necessary 75 Q termination to the
line.

Figure Al shows a 0.47 pF capacitor in series
with the transmit transformer primary. This
capacitor is needed to prevent any buildup in the

Powered by |Clllil|%A\.1}g|6_|c\.uull;u HrarT-Service-CopyRinit2063:
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core of the transformer due to any DC imbalance
that may be present at the differential outputs,
TTIP and TRING. If DC saturates the trans-
former, a DC offset will result during the trans-
mission of a space (zero) as the transformer tries
to dump the charge and return to equilibrium. The
blocking capacitor will keep DC current from
flowing in the transformer.

Transformers

The CS6159 requires two transformers. A 1:1.36
step-up transformer is used with the transmitter
while a 1:2 center-tapped transformer is used with
the receiver. The same transformers may be used
with the CS6159 in both T1 and CEPT applica-
tions, although some CEPT applications may be
subject to more stringent safety requirements in
other countries imposing additional constraints
upon the transformers. Contact the appropriate
PTT or regulatory agency for more information
on applicable performance and safety require-
ments. The recommended transmitter and
receiver transformer specifications and approved
vendor part numbers are summarized below.

Key receiver transformer specifications:
Turns ratio: 1:2 center-tapped (or 1:1 ).
Other specifications: not critical.

The transformers listed in Table A1 have been ap-
proved for use with the CS6159 receiver.

RECEIVER

Manufacturer Part #
Puise Engineering PE-64931
Schott Corp. 67124670

Table A1. - Approved Receiver Transformers

CS6159

Key transmitter transformer specifications:
Turns ratio: 1:1.36

Primary inductance: 600 uH min measured at
10kHz and 0.005 VRMS.

Leakage inductance: 1.3 uH max with secondary
shorted.

Interwinding capacitance: 23 pF max, primary to
secondary.

ET-Constant: 16 V-us min. for T1,
12 V-ps for CEPT.

The transformers listed in Table A2 have been ép-
proved for use with the CS6159 transmitter,

TRANSMITTER
Manufacturer Part #
Pulse Engineering PE-64937
Schott 67112020

Table A2. - Approved Transmitter Transformers

Interfacing The CS6159 With The CS2180B T1
Transceiver

To interface with the CS2180B, connect the
devices as shown in Figure A2.

1.544 MHz clock >——

ACLK
TCLK }—I—-‘E TCLK
TPOS [F——1] TPOS
TNEG [—[] TNEG

RNEG [*——] RrNEG
RPOS [J——1/] RPOS
RCLK [J—] RCLK

CS2180B CS6159

Figure A2. - Interfacing the CS6159 with CS2180B

DS43PP1
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CRYSTAL SEMICONDUCTOR

Vdl oY Aol e~ ] 4
[ 3= Re Wy A J-

N
L I+ T~ 77 4

34E D E& 254kL324 0004192 5 E3CYS

MECHANICAL DATA

“1rag-zo ==
MECHANICAL DATA _ .
AABAAAAANANA MILLIMETERS |___INCHES
28 15]T ) DIM|[ MIN | MAX | MIN | MAX
) A 'g’ P A_| 12,70 | 15.37 | 0.500 | 0.605
o 14/ ] er B_| 36.45 | 37.85 | 1.435 | 1.490
VIV VTV VYV VYV YVYVVY VY c 2.54BSC 0-1OOBSC
D | 1.27 | 1.65 | 0.050 | 0.065
B Lok E | 0.38 | 056 | 0.015] 0.022
i ‘ F_ | 051 | 1.27 | 0.020 | 0.050
HH. LG G | 4.06 | 5.84 | 0.160 | 0.230
EFEH 4» :1 2522 41.29 o.; 15 0%15 60
"'CHDH‘* SEATING A L K | 1524 BSC__|_0.600 BSC
NOTES: PLANE L 0.20. | 0.30 {0.008]0.012
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN
0.13MM (0.005") AT MAXIMUM MATERIAL GONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION K TO CENTER OF LEADS WHEN FORMED PARALLEL.
VT MILLIMETERS | _ INCHES
P 1 7] 14 oin DIM| MIN [ MAX | MIN | MAX
L { Plalgluc DIP A | 610 | 6.60 | 0.240 | 0.260
B | 18.54 | 19.56 | 0.730 [ 0.770
B L C | 165 | 2.16 | 0.065 | 0.085
I'" D 2.54 BSC 0.100 BSC
LFH E | 1.02 | 1,78 | 0.040 | 0.070
(Gf £J | F | 038 | 053 | 0.015 | 0.021
o e Wbl T Kefle yphe G | 051 | 1.02 [ 0.020 [ 0.040
C D E F SEATING H | 381 | 5.08 | 0.150 | 0.200
NOTES: PLANE J | 292 [ 343 [ 0.115] 0.135
K | 0° 10° | 0° 10°
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L 7.6985C 030085C
0.13MM (0.005") AT MAXIMUM MATERIAL CONDITION, IN M| 0.0 [ 0.38 [ 0,008 0.075
RELATION TO SEATING PLANE AND EACH OTHER. .
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
mALASL MILLIMETERS | _INCHES
A 18 oin DIM| MIN | MAX | MIN | MAX
| NN LA - A [ 610 | 6,60 | 0.240 | 0.260
B | 22.22 | 2324 | 0.875 | 0.915
B C Lo C | 1.02 | 1.52 | 0.040 | 0.060
D 2.54 BSC 0.100 BSC
L EH E | 1.27 | 1.78 | 0.050 [ 0.070
J 111180 U\H Gf £y ‘ (F; 0.3? (1).36 0.014 | 0.022
- ol ke 0.5 .02 | 0.020 | 0.040
CHDHEH; SEATING M H | 356 | 457 | 0.140 | 0.180
NOTES: PLANE J | 292 | 343 | 0.115] 0.135
: K |_0° 5 | 0° 15°
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L | 76385C 0.30085C
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN M | 0.20 [ 0.38 | 0.008 [ 0.075
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
1212 MD3
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CRYSTAL SEMICONDUCTOR

L =Y -0 7 {4

J8E D 2546324 0004193 7 EACYS

A cxeso wswma T—90-20 MECHANICAL DATA
AANANNASAN DN MILLIMETERS INCHES
24 13 DIM[ MIN | MAX | MIN | MAX
g‘l‘ P‘tf.' DI A | 13.72 [ 14.22 [ 0.540 | 0.560
of 12 astic B [ 3137 | 3243 [ 1.935 | 1.065
o A e C | 165 | 2.16 | 0.065 | 0.085
D 284 BSC 0.41 00 BSC
E | 1.02 | 1.52 | 0.040 | 0.060
) B : - L_’| F | 0.36 | 0.56 | 0.014 0022
3 LH G | 051 | 1.02 | 0.020 | 0.040
| GF EJ . H | 394 | 5.08 | 0.155 | 0.200
J ol ol sl \———— Kol M J | 292 | 343 [ 0415 ] 0.135
K| 0° 15° 0° 15°
CDEF SEATING
NOTES: PLANE I\l/.l 012%21l B0S ga 0 8b%0(|' %scﬁs
1. POSITIONAL TOLERANGE OF LEADS SHALL BE WITHIN
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
AAAAANAANANAAA AR AN ’ M"—L'METERS INCHES
28 5T DIM| MIN [ MAX | MIN [ MAX
) A g? P{'.‘ DIP A [ 13.72 | 14.22 | 0.540 | 0.560
of 14| astic B_| 36.45 | 37.21 | 1.435 | 1.465
A e — C [ 1.65 | 2.16 | 0.065 | 0.085
D 2.54 BSC 0.100 BSC
J E | 1.02 | 1.52 | 0.040 | 0.060
B T i F | 0.36 | 0.56 [ 0.014 0.022
‘ 4 H G | 051 | 1.02 | 0.020 | 0.040
J ‘ Gty 51 :23.93 g.oe 0.155 | 0.200
ol ol jesle — Kol A 9 43 [0.115 | 0.135
CDE F SEATING M K| 0 | 156 | o0 | 15
NOTES: PLANE M 0125521L o550 86%0? o018
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN = : :
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER, .
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL,
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
AAAAAAAAAAAAAAAAAAAA M"—LIMETI‘ERS INCHES
40 21 I 40 ol DIM|[ MIN | MAX | MIN | MAX
b - Plagt'i'c DIP A | 18.72 | 14.22 ] 0.540 | 0.560
ol 20 _L B | 51,69 | 52.45 | 2.035 | 2.065
A AT AT R A A A R e a R C 1.65 2.16 0.065 | 0.085
i
. ) ) .06
B _ = l-_‘| F | 036 | 0.56 | 0.0147 0022
L EH G | 0.51 | 1.02 | 0.020] 0.040
eyt H | 394 [75.08 | 0.155 | 0.200
_J ol o] ksl \—- Kol M 292 | 843 | 0.115] 0.135
CDEF SEATING K| 0 157 0° 15°
NOTES: PLANE I 012%2? %o gbsso? 001
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN * . * *
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
MD3 12-13
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| | 3 REANVEL ARTSS ORI S R S S .
CRYSTAL SEMICONDUCTOR 38E D 2546324 0004194 9 EACYS )
ol =iy =/ MECHANICAL DATA

RN INARS!

w20 -

b 8 5 TA . 8 pi :
1 4l Plgs?tlc DIP MILLIMETERS INCHES
oA AT DIM [ MIN_| MAX [ MIN | MAX
A | 610 | 6.60 | 0.240 | 0.260
B — L B | 9.14 | 102 | 0.360 | 0.400
: C | 0.38 | 1.52 | 0.015 | 0.060
1.t H D 254 BSC 0,100 BSC
E | 1.02 | 1.78 | 0.040 | 0.070
G Y F | 038 | 053 | 0.015 | 0.021
LXV“ AR G | 051 | 1,02 | 0.020 | 0.040
e "’"F‘ SEATING ﬂK M H | 387 | 508 | 0.150 | 0.200
NOTES: PLANE : J | 292 | 343 | 0.115 | 0.135
: ) K| o0° 10° 0° 10°
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L 765850 0.300B56 | «
0.13MM (0.005") AT MAXIMUM MATERIAL CONDITION, IN M 0.20 | 038 | 0.008 [ 0.0i5

RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL,
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.

NO. OF A ) c
TERMINALl MIN ~~ MAX| MIN ~ MAX] MIN  MAX 1 |
28 [1232 1257|1143 1158[991 1092 { ]
{0.485) (0.495),(0.450)(0.456 (0,390} (0.430) )
44 1740 17.65[1651 1666|1498 16.00 i } B° A
{0.685)(0-695) (0.650)(0.656) (0.590)(0.630) [ !
26/44 pin I
- . 462(0182) PLCC :
4.11(0.162) O
. 1.14 (0.045) N S
1.27(0.050) — 0.63(0.025) 1.14/(0.045) x 45dogle—|
x45deg.NOM 2.41 (0.095) g __NOM
-1 2t . 0.25 I&%J(m){‘ A
i = S S ;
1oy ‘ ' ‘[‘_'
T |  o046(0018) 7 L1.35(0.063)
m) = 1.19(0.047)
F NOM . R s s a e ]I
3"NOM 4\ L DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICGALLY IN INCHES,
12-14 . - MD3
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