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t PCM LINE TRANSCEIVER ‘E
E-
E NMOS :
i The EF 7332 provides the interface between a 2.048 or 1.544 %
3 Mbits/ s PCM trunk and the switching equipment. The receiving side %
amplifies and reshapes the bipolar signals from a receive transformer
1 a.nd a)_(tratfts frc?m the signals fhe distant clock l.-{d. On the tfansmit- PCM LINE TRANSCEIVER
- ting side it calibrates pulses in terms of duration and amplitude by
means of transistor circuits directly coupled to the primary winding of a
transmit transformer.
o NMOS technology.
e Operates from + 5 V supply. CASE CB-79
» Digitel technology throughout.
L o Extracts distant clock transmitted by a PCM trunk,
. e Can handle peak to peak jitter amplitude up fo 0.25 bit for an B-bit
period.
o Integrated transmit and receive amplifiers.
¢ e TTL-compatible input/ output.
2
b BLOCK DIAGRAM SUFFIX
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1 C SUFFIX
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EFB7332

PIN DESCRIPTION

87D 08579 D 1—.‘75-'{5-0’7

Power supply

Name Type No Function Description
Vss S 8 Supply Ground
VpD S 16 +5V 5%
Receive
tb1 | . 5 - 16 384 kHz or 15 352 kHz clock {minimum high and low dura- .
tion: 20 ns)
Synchronises outputs JE¥, JE- and Hd.
HDB 3+ I 15 Data Bipolar signals in HDB3 code are ived from the ive trans-
HDB 3- I 14 data former. The amplitude of these signals is between -6 V and +5

V. Each positive pulse on HDB34+ (HDB3-} resynchronises the
circuit clock and is reconstitutedin calibrated form on output JE*
{JE-). Negative pulses have no effect on this circuit as the ihputs
are protected.

JE+ 0 2 Data Received HDB3 signals are resynchronised with Hd and cali-
JE= 0 4 output brated in terms of amplitude (TTL LS compatible levels).
{1/ C trunk) The distant clock is recovered from the signal on HDB3+, HBD3-.
Hd o] 9 Distant clock | The nominal frequency is 2 048 kHz or 1544 kHz in the absence -
output of jitter. :
Transmit ;
HT i 7 Clock Local clock, nominal frequency 2048 kHz or 1544 kHz.
JS+ | 11 Data The data is recognised on the falling edge of H1.
JS- I 13 input
{0/ G trunk)
JT+ 0 10 Data These open drain outputs are connected to the windings of the
Jr- 0] 12 output transmit transformer. Recognition of a 1" on J5* (J57) grounds
(transmitted | the winding of transformer connected to JT* (JT-) for the duration -
trunk) of “1" level of Hi. These outputs are protected against short-

circuits by current limiting internal to the circuit.

o s

FREpT—
Pty

=
r
j
i
s
¥
{
i
i
%
4
4
I
v 8
i 1142 r

Powered by ICminer.com Electronic-Library Service CopyRight 2003



S 6 S-THOMSON

_ 87D D '?EIE“IF_'B? 0ooasan 1 l—

EFB7332

FUNCTIONAL DESCRIPTION

87D 08580

Receive path

The PCM Line Transceiver receives directly from the
receive transformer on inputs HDB3+ and HDB3-
data in HDB3 code. It synchronises this data by
means of the clock on input t61 and converts it to
voltage pulses of calibrated duration on outputs JE+
and JE-. To be recognised correctly by this circuit
the received data must satisfy minimum and
maximum duration conditions (Cf. page 4).

Distant clock Hd is provided by a counter which
divides by 8 the frequency of the clock t61. This
counter is resynchronised with the data of the PCM
trunk on each positive-going edge at HDB3+ or
HDB3-. The period 0.265eb of Hd may vary by
within a period of 8 eb without degradation of the
phase relationships between JE+ JE- and Hd (Cf.
receive timing diagram No 1). If the variation occurs
in an interval exceeding 4 eb.but less than 8 eb the

Powered by ICminer.com Electronic-Library Service CopyRight 2003

DT-N15-45-0N
phase relationships between JE+, JE< and Hd are
modified {See receive timing diagrams 2 and 3}.

In all cases outputs JE+ and JE- remain stable on
either side of the falling edge of Hd so as to be
sampled correctly by the EF7333.

Transmit path

The signafs JS+ and JS- to transmit are sampled on
the falling edge of clock signal Hi 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 raif
VpDb-
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€ _____
TIMING DIAGRAM
87D 08581 DT-15-45-0"
+ 1 - EXTERNAL SIGNALS WITH JITTER <0.25 BIT WITHIN 8-BIT PERIOD
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EFB7332

3 — EXTERNAL SIGNALS WITH HDB3 + AND HDB3 — SIGNAL PERIOD 10x t.

‘ 87D 08582 D T-95-445-01
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P EF7332 OPERATING RANGE AS A FUNCTION OF JITTER AND FREQUENCY
[  d

87D 08583 D'!-?g-l{b-aq

1 PEAK TO PEAK AMPLITUDE {IN BITS)

L 1BIT =488 ns

: 1024

3

512

. PN

: 128

g INCORRECT

64 q OPERATION
\ RANGE
32 N

; AN

: 8 I\

i \

4 N
: CORRECT \
i 2 OPERATION N

RANGE N

05 \\
0.25 \
0.125
1024 256 64 1 4 i
2048 512 128 32 8 2 Tg (BITS)
520 2108 8103 32103 2810° 510% fg (Hz2)

Tg =« PERIOD » OF THE JNTTER IN BITS
fg = « FREQUENCY » OF THE JITTER IN Hz

;
!
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——
TRANSMIT PATH
87D 08584 DT- - -
Pulse limiting curves for 2 048 kbit/s CEPT PCM trunk. T '75 q 5 O q
4 The limiting curves below are for a resistive load of 120 Q connected across the secondary winding of the transmit
] transformer.
3
E 244ns+26ns
- +20%
{ JUNNG R, (2 0N S &
3 - IDEAL
. 0% t20x /
E | |244 ns — B0 ns | 4 LIMIT
3 244 ns — 26 ns o
L TT0%
3 T p— —0:—10—; ——————————— L
z 244 ns
;7 4BB ns ] 488 ns .
3 INTERVAL WiTH PULSE ' INTERVAL WITHOUT PULSE

.
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TYPICAL APPLICATION

87D 08585 D T-95-45-07

USING EF 7333 AND EF 7332 IN A 2048 Khz PCM LINE
FOR DATA TRANSMISSION/RECEPTION AND FRAME MONITORING
EF 7333
PCM Rx SIDE Té61 D> EF 7232
L _ "
JE+
JE—
h—
HD
lo————————————=-Q
00—t
Ma <__' CONNECTIONS TO
PR MICROPROCESSOR
: ATC f=— | £oR LINE MONITORING
ITC fut—m- !
LINE PHYSICAL CHARACTERISTICS: N
H 0 Ohm IMPEDANCE ¥
8 TWISTED PAIR WITH 120 Ohm o
A 45—
329 Voo
TxT
) AL EF 7332
b — PCM Tx SIDE
. Jst+ JT+
i D
Js— -
T61 : 16384 Khz CLOCK
RxT : LINE RECEIVE TRANSFORMER
TxT : LINE TRANSMIT TRANSFORMER
HL : LOCAL 2048 Khz CLOCK

NOTE : EF 7332 LAY OUT CONSIDERATIONS: FOR CORRECT OPERATION OF TRANSMISSION
DRIVERS A 100 nF DECOUPLING CAPACITOR MUST BE CONNECTED TO VDD AND
LOCATED AS CLOSE AS PRACTICAL

1-118
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C
ABSOLUTE MAXIMUM RATINGS 87D 085886 D T-95-45-p7

13
i

Rating Symbol Value Unit
4 Supply voitage Vob - Vss -03V2>Vpp \
-Vgg 27V
- Input voltage range VE Vgg-03V2V| v
3 {except inputs HDB3 + Vpp+03V
‘. and HBD3-)
Maximum power P Pmax =250 mW mw
in 0°C to 70°C range
i Storage temperature Tstg -65°C to+ 160°C oC
Cs range

STATIC ELECTRICAL CHARACTERISTICS - TYPICAL VALUES ET +26°C

Ambient temperature range: 0°C to + 70°C.
h Characteristic Symbol Min Typ Max Unit
Positive power supply Vob +4.75 +5 +5.25 \
Supply current Ipp +4.75 20 30 mA
Stray capacitance between one input and ground
- {outputs loaded with C| = 26 pF) - - 5 10 pF
= Inputs
Voitage et input HDB3*/ HDB3-
F. whan low - -5 - 0.6 A
L when high - 22 - 5 A"
Resistance at input HDB3*/ HDB3- (inverse voltage) - - 10 - kQ
Voltage atinput JS* JS/H1 (V{=-5V)
when low - -03 - 0.6 v
when high - 22 - Vobp A
Voltage at input t61
when low - 3] - 0.8 A
whan high - 28 - Vbpp \
Output
Voltage at output Hd/ Je*/ Jo~
when low (Ig[ = 0.4 mA) - 0 - 04 \
! when high {loH4 =- 40 pA) - 2.6 - Vdd \
: Voltags at output JT+/ JT- when low - 250 450 750 mv
: (R, =176 QtoVpp)
Cutrent at output JT#/ JT- when high
(Vog=12ve ___ - - - 100 pA
Current at output JT*1JT- {output current limited) - - - 35 mA

L ———————
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DYNAMIC CHARACTERISTICS 87D 08587 DT-"N5-4 &-0 1

Typical values at + 26°C {0°C < TA < + 70°C)

PEETITI Y T  T

Clocks
Characteristic Symbol Min Typ Max Unit
Clock T61 {Fig. 1} N - - 12352 - kHz
Duration - - 16 384 16 500 kHz
i when low tPLH 20 - - nS
o when high tPHL 20 - - nS
4 Clock FT {fig. 3} - - 1544 - KHz
5 - - 2048 2200 kHz
A Fall time tTHL - - 30 nS
4 Rise time tTLH - - 30 nS
X
inputs
é Inputs HDB3+/ HDB3~(f = 12352 kHz, fig.2} - 81 - 405 nS
o Min. pulse duration {f = 16384 kHz) PHL 81 - - nS
3 Max. pulse duration {f = 16384 kHz) PLH - - 306 nS
4
) Inputs JS*/ JS- {fig. 3}
- Set up time tsat-up 20 - - nS
Hold time thold 30 - - nS
¢ Outputs
3 Outputs JE/ JE- relative to Hd (C|_ = 26 pF, fig. 4)
o Set up time t Set-up 150 3xt - ns
Hold time thold 30 t - nS
3 Fall time tTHL - 16 - nS
% Rise time 1TLH - 20 - nS
Outputs T/ JT (R = 175 = to Vpp. Fig. 5)
¢ Pulse duration (Cy = 25 pF) twm - - - -
H =2048 kHz - 219 244 269 nS

1-120
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EFB7332

CASE CB-79

87D 08588 DTn5-4Y5-5N

C SUFFIX -
E CERAMIC PACKAGE r
P SUFFIX 3
Y PLASTIC PACKAGE -E.

f mm
3
1
K
:
b
1§ E]
§ S S O I e O s O O s O 1
E Datum
E 5 _ 11) Nomiral dimenszon
o 12i True geomerral pauition.
o [}
'.I,J | S g S gy iy S gy R S ) L'I.'
‘
: Y - - W2dtmor | _ ] OIJS
: 16 os
9
3 OIN '
ASOE F 17 cs-79
[41] DATA JEDEC SUWELESC | (oueoniocreoas
1

These specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages.

————TCGRET T T
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f 87D 08588 DT-95-45-00 ]
THL tTLH
2 =} - =
: ] g
4 ____% J Y N aev .
N FIG. 1 Te! ] Z 1 06V E
5 . ——=—X_— AT\ g
— 1 i
el et
tTLH tTHL
1 —>——1<— ———-{4—
' —_—f e N_ | 22V
3 FIG. 2 o3’ HoB3™ +|_ | 06V
Ao R
3
R FIG.3
FIG.4

FIG.5
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THOMSON COMPONENTS MOSTEK

87D 09185

DT-75-11-23

case outlines

CB-19 (TO 3) 1689 €B-33 (DO 4)
EL @384
9 ¢2l 421
10.72 2 435 ma
Ll { | .. 27,17 max .50 [ —
AL 01s0me
hd ! _\ N
[ L ] AY
548 ' _‘ H N
4013 mox I A T | S é;_.
L R —< 1
@ 22.86 mox M5 Yy H
] 388 mox 10-37UNF [/
. i l 10.28 men. |8 10.76 mox
= : o} 111 ovar Hats & nded H H
— = | 20.32 mos :
11,43 max @095 8
— 1.2 s
I
29 B
X
CB-34 (DO §) CB-101 {DO 41)
. 2Bmi 407 28mn.__ 2204
f 520 271
072 293 ! I
12,70 So8 3,56 _t:‘t.___ ﬁ
[X7] == R e -
\ 952 mas — 3
H % | 'oom gorl
N 1 0863 oess
. :
e ) 1
{ T
= 3‘@ l €B-102 {DO 35)
m ) 12.7 min 305 12.7 min 1.5
1747 - 28 URF 4 - - 4 P ( 15 W
H 1]
: i . i
Db overbonbudes /L SO = -,
; 254 mo 20458 @ 0458 1
= 0.558 6,558
CB-117 (TO 220 AB) for powar transistors CB-159 (TO 3 modified} 28

44
a3
128
13
O - i
58
s
Centact orea . 40,13 mox .
{ ie @ 2286mox {
ala i ; : i l 381 mox
i
T L J ! l [
i i H
L H i +
'I . i e
24 Y + :
78 11,43 max 3 @15 [ o
DA mor] i ! @ler
| 1
T
I 29 i
- EX] -
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THOMSON COMPONENTS MOSTEK
87D 09186 D T-15-1(-33 |
- &1
case outlines '
?i
i
£
CB-197 (DO 27 A) CB-210 (F 126) e
26 min 4,35 mox 26 min
.26 min 98 max 28 mn, 251 mar
! u
i i ).27/mox J27jmax @ 3,05 mox
i ga— SNy ! g
— = ! 1 3
| ya é £,
i ) — 7 i “[== 1 — — - -
{0128 man 2128 mgs | 4 f " i .
@076 2078 i -2
0.5 086 :
CB-244 (TO 218 - TOP 3) 3
162 w“ CB-257 (AG) 4
am T s
._.‘_:;: l 20 min 9mas. 20min. @ 8max
L A /4
= e
7 V4
TS 1 1 2135 B13s &
145 145
32 0.5 mun 2
T4
U Transisat - CB-267 (TO 48)
3 M Thynstee
4 To
% 55 55 "°° ; ; 24202 ;
4 ;-
:: S
: CB-263 (MUBS) |, e Thyiitor -1 !
Bose lead :&::J,?zlon:; g;::;;ui;;y.id 23525 w»!
Aeprox. length < Approx. lergth » 200 men e Gt
‘ :'n‘[
2 s8mar R 2 42man e R 3
; 3 L
: (I
- i
o N\ 9/16" over fols & s.ded
R .
=)o i
/G vdmm N, T hele 2 3,55 depth ~ 2
2/ e (end3sel CcB-274 (1L
Tresustor - T23 = 8 CE
Thynstor 123 = GAK
425 9,55 y
€B-269 (10 65) 238min S 1003 3
2 1,25 7.55 ¥
7,75 .05 2
21.8mn 3
2165 g o
= emen= & 1 675
A 7.5
g
. n
1216” over flots 6 sided _r"'|=
H g 4 3
& 5 Thyristor : 123 = KAG 12.7 min.
Ll rioc 1123 =A1A2G
174" - 28 UNF P
o oL S
39
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THOMSON COMPONENTS MOSTEK 3
13 -
3 87D 09187 DT-75-(1-33
: case outlines :
L €B-338 (TO 83) CB-415 (10 220 AB) for thyristors and triacs
o +0.40 4652017 §
36005 0.5 ——r
4 |——|( m ,,.tg;;‘z 103203 / _Mf& ggl
4 27 over_flats - 6 ided AU | N -i— L +g“
t 2s :
£ 17.5 !, 8 min. 5.4
18.5
2,17 mox. /
'_I';-
4 -
3 -, -
M2
3
£ cB-417 €B-425 (DOP 3)
4 . 5 .4
A : 145
3 1,85
3 25,4 min 8,89 max 25,4 min i
= TS I W Se— N
© 3,68 max © 1,092 mox
t 05 =18
27
v 25
i
‘ CB-426 (DO 220 AB) for insulated types CB-428 (TO 220 AB) for duo diodes
i +0.40 38
+0.20 u._s_—o.%s 3
2.8-0.28 10.3£03 .
{___ ay_|la<
A i 55
5 8
b Les
g Centoct u-u,’
g H £ !
< E 052015 127 min
& |
]
T S
2403 21
> 28
} 40
i

o
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THOMSON COMPONENTS MOSTEK

87D 09188
case outlines

DT-15-11-33

CcB-42¢9 CB-451 {ISOTOP} $2
26 min, 98 mox. 26 min. 5.1 max. 2 ’j
i l
aley
o b |8 4
7 7
! 195
@ 1.06 mox, @ 1,08 mox 35 i 205
| I 4,
CB8-452 (ISOTOP) 243
13
r=4min A 1
38 g E *<I\ J
37 12,2 . '. 1
89 g
7.8 2 1
I_WI | 4 min
D41 |
@43 [T ]r‘
cmtmn | i
075 oo eyfw
S s— = =g Sedd
¥y ]
D] min  ({R)
A |
g : e |
N
241 L os | \serew MEHIGO Pin B2 may be omitted
243 ] 205 b forou for a trensistor.
43— {5.5 min
30
0.3
)
7 CB-468 (DO 220 AB) for uninsulated types 44
45
28 9.8 , 125
29 102 135
236
| 23s
L a7y ¥
35—
alo
e ol
Fin 82 may be omilied for a transistcr. fd 0 3.05 min 585
X
Contact ursu,‘
s Foce doppur
€B-465 (MINIMELF) Noted 125 nia
oulput @08 18 me: -
i 0,95 L L.Smax
33 e 1.59 f:;;fve
36 162
508 24
26
E CB-474 045 09
04 04 (] 03
03 05 |
08 008
1.2 015
_1_ L]
0,05 i
.15 12 0.45
05w 13 0.6
..
CB-446 (MELF)
%0 @ 2.55
520 245 __JEE_
0
10 loaz
I 043
035 0,45
0,45 055
@5mox 2.5 mae.,

Dimensions in millimeters

41
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