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EF73321

PCM LINE TRANSCEIVER

= NMOS TECHNOLOGY

=« OPERATES FROM + 5 V SUPPLY

= DIGITAL TECHNOLOGY THROUGHOUT

« EXTRACTS DISTANT CLOCK TRANSMITTED
BY A PCM TRUNK

a CAN HANDLE PEAK TO PEAK JITTER AMPLI-
TUDE UP TO 0.25 BIT FOR AN 8-BIT PERIOD

« INTEGRATED TRANSMIT AND RECEIVE AM-
PLIFIERS

a TTL-COMPATIBLE INPUT/QUTPUT

DESCRIPTION

The EF73321 provides the interface between a
2.048 or 1.544 Mbits/s PCM trunk and the switching
equipment. The receiving side amplifies and res-
hapes the bipolar signals from a receive transformer
and extracts from the signals the distant clock HD.
On the transmitting side it calibrates pulses in terms
of duration and amplitude by means of transistor cir-
cuits directly coupled to a transmit transformer.

PIN CONNECTIONS
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EF73321

BLOCK DIAGRAM
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EF73321

RECEIVE
N°| Name Type Function Description
5 t61 l - 16384 kHz or 12352 kHz Clock.
Synchronises outputs JE+; JE— and HD.
15| HDB3+ | Data Bipolar signals in HDB3 code received from the receive
14| HDB3- | Input transformer. The amplitude of these signals is between — 5 V
and + 5 V. Each positive pulse on HDB3+ (HDB3-)
resynchronises the circuit clock_and is reconstituted in
calibrated form on output JE+ (JE-). Negative pulses have noc
effect on the circuit as the inputs are protected.
2 QE+ 0] Data Received HDB3 signals are resynchronised with HD and
4 JE— o Output calibrated in terms of amplitude (TTLLS compatible levels).
9 HD (6] Distant Clock The distant clock recovered from the signal on HDB3+, HBD3-.
Output The nominal frequency is 2048 kHz or 1544 kHz in the
absence of jitter.
TRANSMIT
N° | Name Type Function Description
7 HL | Clock Local clock, nominal frequency 2048 kHz or 1544 kHz.
11 JS+ | Data The data is recognised on the falling edge of HL.
13 Js— 1 Input
10 E+ (6] Data These open drain outputs are connected to the windings of the
12 JT~ (0] Output transmit transformer. Recognition of a "1" on JS+ (JS-) grounds
the winding of the transformer connected to JT+ (JT-) for the
duration of "1" level of HL. These outputs are protected
against short-circuits by current limiting internal to the circuit.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage -03V<sVpps7V \
' Input Voltage Range ~03V<VVpp+03V v
(except inputs HDB3 + and HBD3 -)
P Maximum Power Pmax =250 mW mwW
in 0 °C to 70 °C Range
Tsig Storage Temperature Range -55°Cto+ 150 °C °C
. 3/11
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EF73321

FUNCTIONAL DESCRIPTION

RECEIVE PATH

The PCM Line Transceiver receives directly from the
receive transformer on inputs HDB3 + and HDB3—
data in HDB3 code. It synchronizes this data by
means of the clock oninput t61 and converts it to volt-
age pulses of calibrated duration on outputs JE+ and
JE~. To be recognized correctly by this circuit the re-
ceived data must satisfy minimum and maximum du-
ration conditions (Refer to timing diagrams).

Distant clock HD is provided by a counter which di-
vides by 8 the frequency of the clock t61. This coun-
ter is resynchronized with the data of the PCM trunk
on each positive-going edge at HDB3 + or HDB3—.
The period of HD may vary by 0.25 bit within a pe-
riod of 8 bits without degradation of the phase rela-
tionships between JE+, JE— and HD (CH. fig.1). If the
variation occurs in an interval exceeding 4 bits but

RECEIVE TIMING DIAGRAM

less than 8 bits the phase relationships between JE+,
JE- and HD are modified (Cf. fig. 2 and fig. 3).

In all cases outputs JE+ and J—E—_remain stable on
either side of the falling edge of HL so as to be sam-
pled correctly by the EF7333.

TRANSMIT PATH

The signals JS+ and JS— to transmit are sampled
on the falling edge of clock signal HL and calibrated
by the duration for which this signal is high.

Open drain outputs JT+ and JT— drive the primary
windings of the transmit transformer directly. They
are protected against overcurrents occurring should
the secondary windings of this transformer be short-
circuited, in which case the primary behaves as a
very low resistance connecting the output to supply
rail Vop.

Figure 1 : External Signals with Jitter < 0.25 Bit within 8-Bit Period.
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EF73321

Figure 2 : External Signals with HDB3" and HDB3™ Signal Period 6 x t.
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Figure 3 : External Signals with HDB3" and HDB3"™ Signal Period 10 x t.
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EF73321

TRANSMIT
Figure 4.

5

C'= Constant

Figure 5 : EF73321 Operating Range as a Function of Jitter Period and Frequency.

PEAK TO PEAK AMPLITUDE (IN BITS}
18T =48 m
s12
2%
128
64
INCORRECT
32 OPERATION
RANGE
16
8 - -
4 t—~ o
CORRECT
2] | oremaTiON
RANGE
1
0s
azs
0.125
096 1024 € 54 16 . 1
2048 512 (F: EH 8 2 Tg (BITS)
5102 210° 8103 32107 128 10% 5105 19 tH2)
Tg = "PERIOD" OF THE JITTER IN BITS.
fg = "FREQUENCY" OF THE JITTER IN HZ.
6/11 _ _ SGS-THOMSON
Powered by ICminer.com Electronic-Library Service CopyRig MICROBLECTRONICS

506



EF73321

TRANSMIT PATH

Pulse limiting curves for 2 048 kbit's CEPT PCM

trunk.

Figure 6 .

The limiting curves below are for a resistive load of

the transmit transformer.

120 Q connected across the secondary winding of
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EF73321

TYPICAL APPLICATION

PCM Rx SIDE

PCM Tx SIDE

t61
RxT
TxT
HL

Note

Using EF7333 and EF73321 in a 2048 kHz PCM line
for Data transmission/reception and frame monitoring.

: LINE RECEIVE TRANSFORMER
: LINE TRANSMIT TRANSFORMER
: LOCAL 2048 Khz CLOCK

: EF73321 layout considerations : for correct operation of transmission drivers a 100 nF decoupling capacitor must be

EF 7332: EI& 61 EF 7333
+ j e
HDB3 JE+ =
HDB3 ~ JE-
L d p—
HD
Receive
path —
~—
CONNECTIONS 1O
\ MICROPROCESSOR
Voo [~ EOR LINE MONITORING
-
R ﬁ
Receive
. path
Transmit
path _
_ b#— AL
aT+ 5+ __
————— . [
i Transmit L
ne _
IS path 5
.
116384 Khz CLOCK

connected between Vpp and Vss and located as close as possible to the supply pins.

8/11

Powered by ICminer.com Electronic-Library Service CopyRig

508

SGS-THOMSON
MICROELECTROMICS




EF73321

STATIC ELECTRICAL CHARACTERISTICS
Ambient Temperature Range : 0 °C to + 70 °C - Typical Values at + 25 C

Symbol | Parameter Min. Typ. Max. Unit
Vobp Positive Power Supply 475 5 5.25 v
Ipp Supply Current - 20 40 mA

Stray Capacitance between one Input and Ground (outputs
loaded with C = 25 pF) - 5 10 pF
INPUTS
Symbol | Parameter Min. Typ. Max Unit
Voltage at Input HDB3+/HDB3—
When Low -5 - 0.6 \
When High 2.2 - 5 A
Resistance at Input HDB3+/HDB3- (inverse voltage V) =— 5 V) - 10 — kQ
Voltage at input JS+JS—HL
When Low -03 - 0.6 \
When High 2.2 — Vpp \'
Voitage at input t61
When Low 0 — 0.6 \'%
When High 2.6 — Vbb \
OUTPUTS
Symbol Parameter Min. Typ. Max. Unit
Voltage at Output HD/JE+JE—
When Low (lgr. = 0.4 mA) 0 — 0.4 \
When High (lon = — 40 pA) 2.6 — Voo Vv
Voltage at Output JT+JT— when Low (R_ = 175 Q to Vpp) 250 450 750 mv
Current at Output JT+JT— when High Impedance (Von =12 V) — — 100 HA
Current at Output JT+1T- {output current protection) — — 35 mA

DYNAMIC CHARACTERISTICS

Typical values at + 25 °C (0 'C < Ta< + 70 °C).

CLOCKS

Symbol Parameter Min. Typ. Max. Unit

Clock t61 (fig.8) — 12352 — kHz

— 16384 | 16500 kHz

tpL when Low 20 — — ns
tpy when High 20 — — ns
Clock HL (fig. 10) — [ 1saa | = kHz

— 2048 2200 kHz

tTHL Fall Time — — 30 ns
triu Rise Time — — 30 ns

SGS-THOMSON
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EF73321

INPUTS
Symbol Parameter Min. Typ. Max. Unit
Inputs HDB3+/HDB3— (fig. 9)
th Min. Pulse Duration t ns
t Max. Pulse Duration 4 xt ns
Inputs JS+JS— (fig. 10)
tsetup Set up Time 20 ns
thold Hold Time 30 ns
OUTPUTS
Symbol Parameter Min. Typ. Max. Unit
Outputs JE+/JE- Relative to Hd (CL = 25 pF, fig. 11)
tset-up Set up Time 150 3xt ns
thold Hold Time 30 t ns
tThHL Fall Time 15 ns
trin Rise Time 20 ns
Outputs JT+JT— (RL =175 Q =to Vop, fig. 12)
twm Pulse Duration (CL =25 pF) 219 244 269 ns
HL = 2048 kHz
Figure 8. Figure 9.
———— ———— 22V
HDBJ,+ HDB3 ™
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EF73321

Figure 10.

Figure 11.

Figure 12.

—————— ———— 275V
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