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Ogperating at rates yp to 75, 1200 bits per second

1200 bds transeission /75 bds reception

ption : 100 mW typical

line equalizer

SINGLE CHIP ASYNCHRONOUS FSK MODEM
512 is 2 single-chip asynchronous Frequency Shift Keying (FSK).

>

, 1t is coepatible

with the applicable CCITT recormended standards for V23 type moders
This device provides the essential CCITT V.24
terminal control siaonal at TTL levels.
e Mconolithic device includes both .fransmit and receive filters
Standard Tow cost crystal (3.579 MHz)
+ 5 ¢ power supplies (+ 5V, - 5V]

Separate snaloy and digital grour\d pins reduce system noise problems
Available clock for UART (19.200 H2)

Reference voltage internally generated,

» V.25 and V.54

to avoid noise and supply drift

75 bds transmission/75 bds reception H.D 2.wires or F.D &4.wires
n/1200 bds reception H.0 2 wires or F.Dbuire
75 bds transeission /1200 hds feceprion

operation
operation

Direct interface 1o the THOMSON-EFCIS EFBBJO UART.

SINGLE CHIP
ASYNCHRONOUS
FSK MODEM

CASE CB-180

P SUFFIX
PLASTIC PACKAGE

g
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L Rating Symbol Value Unit
Suppiy vollage v <7V V.
N Suobly voll:g!_‘ V - -7V v
& Ln2log .nmn_range _ - ‘ Vin . v < VINS v* v
—”o,;...: inpul range Vi GNOD %< Vv < V* v
Optreting temperature 1ange Ta 01 70 °c
slo.—‘:a-;:ounure range Tsig - 5510+ 125 SIC
——;m |empev:<;;‘-(.5;‘oldcr-nq. 10 ¢) 260 MC

*Siresces above those listed undcer “fbsolute Maximum Ratings” may cause peimanent damage 10 the device. This is 2 stress rating only
and funcriunal operation ol the device at these or any Gther conditions beyond those indicaied in the opcralional. sections of fhis specs-
f,cation 1s not imphed. Exposure 10 2bsolute maximum rating concitions for extended periods may affect device reliability. [Standard
CMOS hanahing procedures should be employed 1o avoid possible damage to device, ’
ELECTRICAL OPERATING CHARACTERISTICS
Parametar Symbol hMin Nominsi I Max Unit
! Fosi-ve Supply Voliage Ve 4.75 5.0 5.25 v |
‘ Negs' ve Supply Voltage V- -5.25 -5.0 -4.75 v
v 5
l v Q;:yaln;\g current a lce - = 10 mA
{ VT Goeraning current Igg -10 - . mA’
{ ]

D.C. AND OPERATING CHARACTERISTICS
(TA=0"Cto+70°C, V' =+8V25% V"

TxD, HC/BC )

-5V +5% GNDA =0V,GNDD = 0V, unless otherwise notdd).

OIGITAL INTERFACE ( TEST, RTS, 0CO, RxD; TxCLK, RxCLK, CLK,

Parapneter Sy.mbol ) Min Typ (1) Mu' Unn
trput Current (Vi min < VI & VIK max) W = = -1 ma

‘ "Qutput low ievel current { VoL * 04V oL 5 1.6 - C - mA

_ Output high level current (Vo = 2.8V ) 1OH - - -290 uA
Input low voltage \T8 GNODO - 08 v |

Input high voltage VIiH -2.4 - v* v

' v
Note : 1 = Typical values are tor Ta® 25° C and nominal power supply values,

- T ' . i 2/13
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D.C. AND OPERATING
(To=0Ctoe 70°C, V' =

ANALOG INTERFACE, RECEIVE FILTER

CHARACTERISTICS {continued)
PS5V 25% V =-5V25%GNOA

( RAT 75, KAl 1200, RFO )

=0QV,GNDD =0V, unless otherwise specified)

3

' Paramater ) Symbol Min Typ m Max T Unit
Input leasage cutrent, (- 3V < vy < IV RAL TeRt - + 1 +3 LN
__;:\;u'. resinance, RAI RiRi 1 3 = = NS
Output offset voliage RFO VOGSR - - + 300 mV
Output voltage swing, (R > 10kN) RFO VORt - = +2 v
Load capacitance, RFO CLAt - = 120 pF
- Load resistance, RFO ‘RLR! 10 = - kN
Input voltsge swing ViRl -3 - «3 v
Signal hequency’din'orlion products at maximum signal level CpPR - - 40 ¢ - ¢B
Y
Y o 0.“
ANPLLOG INTERFACE RECEIVE DEMODULATOR INPUT (RDH) o .
Paramaetor Sy mbol Min Typ '(DH 1 © Max Unit 1
’_l.;pul current lin -1 - 1 HA
Ma;.mum getection level 10 vahid (—)-ED putput N{ el 1.3 - v
Mirimum detection level 1o vahd OCD quiput N2 . - .92 = \% )
l%ys(cre;.i;—;;;} LT s (e ¥ N1/N2. 1.26 = L
2 2.9 4 d¢8
= i K : | = AR
A}dALOG INTERFACE, RECEIVE SUICER ADJUST (RSAIJ °
Paramofaer Symboll’ " Min Typ Max Unit
1nput current 3 E N - = “2eliny S - .1 uA
{nput voltage . Vi VREF VRefrl? GNDA v
3 %
ANALOG INTERFACE, TRANSMIT OUTPUT (ATO)‘
: Paramiter Symbol Min Typ (1) Max Unit 1
Output DC offset, (RTS connected 10 Voo! . Vos - - + 250 mV
L 0ad capacitance C¢ - - 20 pF
Load resistance v LRy 10 - - N
Ourput voltage swing (R = 10 k2, C} = 20 oF) 390 H2 Vo i 3.5 Vpp
R 450 H2/390 H2 ampl. ratio - 0.5 aB
. v0oHM: 1 Vo ] 3.5 ° Vpp
2100 Hz/1300 Hz ampl 2110 - -1.7 dB
RIC ateacatinn 2t elficinncy = 55 - - d8

L

(1) Ty o' valaes 100 Ta * 25°C and nomunal power sygé?y_valueg,

FUALVIGAN - FECIS
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‘ ANALOG INTERFACE, REGULATED VOLTAGE Vagr! /V O/“ ‘ )
~ Patameror Symbol Min Typ'tl) Mex Unit
S . S—
Output voltiage VOoR - 2.5 -2 A (s Vv
— —
r‘me resislance RLR 10 - - 1
l_Lo-c ca;:c.-unct CLR - - 20 ph
(1) Typrcal values for TA 25°C and nominal power supolfu values.
DYNAMIC CHARACTER!STICS - -
RECEIVE FILTER TRANSFLR CHARACTERISTICS
r Parzmater ] Symbol ‘ Min Typ 1 ' Max Upnit
Absolute passband Gain 8t 2900 2100 Hz (VRrO. RL = o GaAR -3.2 -29 -26 g8
Gein relative 1o gain 2t 525 0r 2100 W2 2100 Hz l 525 H2
" Maximum input signal 380 Ht 95 Hz
460 Hz | 115 Hz
1100 Hz | 275 Hz
2800 Mz | 700 Hz
10000 Hz 12500 W2
OKHTALINTERFACE
scamelter Symbol Min Typ l Max 1 Unit ‘
- e et
Capacitance Cig - - 10 pF-
| . tnput rise-ume, fall-ume, measured between 0.8 V and 2.4 v TTHL. (TLH - 20 - ns
Output rise-time, fall time beiveen 0.4 V 3nd 28V (1) ITHL. UTLH - 50 - ~

(1) Driving one 74L or 74LS TTL load plus 30 pF.

2
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PIN DESCRIPTION .

cotatfON SECTION

o

NAME N FUNCTION L DESCRIPTION
Positive '
v b power supply - «5V
Negative -
v 7 powelr supply -5V s
N GNDA 10 - Ground

Pin10 serves as the ground return for the analog circuits of the transumit
and receive section. The analog ground is not internally connected to the
digital ground. The digitel and analog grounds should be tied [together as
close as possible to the system supply ground.

\ GNDD 3 Ground Pin3 serves as the digital ground return for the internal clock.| The digital
ground is not internally connected to the analog ground.” The digital and

. _ anzlog grounds should be tied together as close as possible to|the system
. supply ground. )

- Xl IN 17 Oscillator input This pin corresponds to the input of the inverter of the oszgillator. It is
; normally connected to an external crystal, but may also be connected tv 2
pulse generator. The nominal frequency of the oscillator is 3.579545 MHz.

7

v X1l QUT |16 Oscillator output

This pin corresponds to the output of an inverter with sufficient|loop gain to
start and maintain the crystal oxcillating. ’

~

VREF 12 Regulated voltage

This output carries an internally regulated reference voltage. By|means of an
/ external potentiometer connected between VREF and GNDA, an adjustabie
\,refercnce voltage may be applied 10 RSA. The adjustment of RSA s to
’L‘_’Qp_»l.imiz‘clthe discrimination of hiph and low frequencies of the same channei.

The voltage applied to RSA is approximately VREF/2.

. i et B et ~ '
CLK 20 cLnex This (inputf'del_'xvers a clock signal, the frequency of which is ™
" 19200 Hz ( + 1 %) - o :
nc/6¢ 22 Hain channdl/ This input selects transmission on the main channel or|backchannel

and defines the modulation rate according to the furopean standard
Reception is in the opposite configuration if TEST is pn
a high state, - '

“(refer to Functional description)

back channel




the UART clock specification.

demodulation rate. ( ¢ 1%) tbe logic state duration is coapatfible to

£FB7512
’ /", ”"(— k.':'n.
SRR e AL e et
oLep?e €8S x )
e : r 5 ! . - wtnren i/
TRANSMIT SECTION e
f—ﬁg 2 Request 1o send When a low state is present on input RTS, the EFB7512 delivers on output
) ATO 2 sinusoidal signal 2zt a hc""z_ucr\cy which depends on input TXD.|When 2
hngh state is present on input RTS, output ATO is tied 1o the analog ground.
X3 21 Transmit data This input sclects the high frequency or low frequency 2t the TRANSMITTED
h CARRIER output pin {ATO) :
¢ 3 high state selects the low frequency,
¢ alow state selects the high frequancy.
This Qni/w‘t delivers a clock signal, the frequency of which i§ 16
. times the mcdulation rate (+ 1 %X). The logic state duratiod is
Transmit ¢lock . ”
TxCLK . rensa E compatible to the UART clock specification.,
N ATO 6 Analog transmit When a low state is present on RTS, the EFB7512 delivers on output AT0O 3
. output sinusoidal signal centered on the analoq grourd, with an amplitude 6£3.5 V
e e peak to peak. - N = O ’
RECEIVE SECTION
' °
. ¥hen this input is high, the demodulator is tuned on the
\ TEST ! Kain chapnel/ transrission modulation rate.
back chahnel . g
RFO 5 ge(e;v.’; {ilter This analog outlput must be connectled to a high-pass filter and slicer, with
e ouiput sufficient gain 1o sauisfy the leve: deieclion conditions.
(75 bds line.signal reception)
RAL 75 8 Receive analog Input for 75 bds modulated analog signal of an azplitude lower
i 1nput than 6V peak to peak and centered on analog ground.
(1200 bds line signal reception). ‘ -
\ Input for 1200 bds sodulated analog signal of alplxtude 1gwer
RAT 1200 9 '6““” snalog than 6V peak to peak and centered.on analog ground.
input -
‘ROI 15 ) Receive This is the input of the demodulator. First, the analog signals are passed
demodulatar input | through level detection comparators and 2ero crossing detector,
RSA 11 Receive glicer Input of the decision comparator optimizing discrimination between high
adjusl and low frequencies.
~ DOCO 16 Cata carrier detect This output is low when the EFB7512 receives on input RDI a sinusoidal
) signal with amplitude higher than N1,
This output is high when the EFB7512 receives on input RDI 3 sinusoidal
. signal with amplitude lower than N2. Within the N1 — N2 range, the detec-
L 110N system presents an hysteresis,
“ RxD 13 Receive data This output is low ‘when a high frequency signal is present on input DI, and
: high when a low frequency signal is present on input RDI. thou( CARRIER
On pinRAI, this output is high..
RxCLK 19 Receive ¢lock This oulpu} delivers a cleck signal, the frequency of which is 16 [times of

Circnits
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ments of CCITT Recommendation V.23
. :_/ .

This circuit is in four parts :

¢ 3 modulator,

® 3 demodulator,

® aclock generator,

@ 3 reference voltage generator,

Note : The description.of the demodulator also covers 2
subsystem, external 1o the circuit proper and having the

following functions (refer to typical application

® high-pass filter, ,a"n")

¢ amplification,
® slicer.

MODULATOR ~ -

N
When input RTS islow, output ATO celivers a3 sinusordal
signal, the frequency of which depends on MC/BC and
Tx0.

Circuits Intéc

modulation and filtering necestary to meet the require

LFB7532
FUNCTIONAL DESCRIPTION
¥
CLOCK GENERATION
Crystal :
NYMPH, NYP 035AH8
A \
. ]
3.579 MHz .
o Xtal IN
.L ._L Xtal IN CMOS CLOCK a
10 pF D
E——- Xtal OUT N.C.»—————— Xtal OUT -
\OpF !
]
)
: °
'CJpx:\ wiluss vaey wath different oyl marasfocborers
s
_ DEMODULATOR -
] ' An analog sultiplexer selects RAT 75 inout| or
With a2 minimum number of external components, the ®AI 1200 input according to the desoduizfion rate
_EFB7512 performs all the functions of modulauon de-

selected by the MC/BT ang TEST inputs »
(~efer to demodulator functicnal charactleristics)

V/hen the ana2lcg signal on ‘RO! contorms to ceftain crite-
ria, output DCD detects it and output RxD| delivers a

digital signal, the logic state of which dcper\ds on the
analog synal frequency. .

CLOCK GENERATOR - 4oy

This part of the circuit generates from a 3.58 MHz crystal
all the internal clocks necessacy 10 the correct perfor-
mance of the EFB7512 .1e clocks for the swiiched caps-
citor filters as well as those for the sinewave| generator.

The circuit 2lso deliverson RxCLK, and YxCLX, the clocks
needed by the UART,

REFERENCE VOLTAGE GENERATOR

This part of the circuit generates a regulated|voliage on
VREF which is used 1o adjust detection thre

tholds. 1t is
independent of power supply values, '

-~

7 /12
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| MODULATOR

o Mcodulation concitions:

RTS ATO

FSK modulated signal

“H" GNDA :

¢ Transmitted frequencies @

.

FUNCTIONAL CHARACTERISTICS

(for details of trequency sctection see PIN DESCRIPTION - ATO)

— Modulation rate . R.35 and V.23 Frequency generated Ecror
MC/bL x5 | Recommendations (Hz) | from a3.579545 MRz crystal | (H2) .
NDD 75 bauds g 390 £ 2 389.52 -0.48
ny 450 + 2 450.20 .0.20
" 1200 bauds ng 1300 £ 10 1 299.70 ~p34
e 2100 £ 10 2097.40 -261

DEMODULATOR

.e Frequencies received on RDI

Aralog signals centered on analog ground are received on input RDI.

I
RECEIVE DEMOOULATION RATE

The receive demodulation rate depends on FC/_é—C and TEST inputs as follows

KC/BC] TEST | DEMODULATION RATE FREQUENCIES
e (recosmendation Vv23)
" R 1200 11300 + 16
iy & : 2100 3 16 -
[ T B
L . H K 75_ 450
- i i 390 )
v 13000 s+ 16
L L . oo 2100 s+ 16

© Level detection conditions

Input RDI drives a signal detector the output of which
(DCD) is at logic 0" if the level of signal RDI is higher
thzan N1. The output of this delector is at logic “1% if
the level of signal RDI is lower than N2. This detector
has a hysteresis effect : N1/N2,

¢ Timing detection conditions
The timing performance of the level detector {OCD)
conforms to CCITT Recommendation V.24,

Under normal working conditions, output OCO s
o low if signal RDIconforms 1o the level cetection con-

Output DCD goes from high 1o low when signal ROI

conforms to the level detection conditions for

mor?,

20 ms or

Output DCD doces not go from high to low when signal
RD! conforms 1o the level detection conditions for 10

ms or less.

15 ms or more,

" Output DCD goes from low 1o high when signal Aol
does not conform to the level detection cond

tions for

Output DCD does not go from low to high when signal

duon _ : RO! does not conform 1o the level detection conditions
¢ tagh il signal RDI does not conform 1o the level for 5 ms or less.
detection condiiong. '
8/ 1,
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~HKodulation Rate OCD Transition. Min Typ (1) Mix © Unit

T 1
1200 bds 1 10 13 ' 20 . ms
%2 ) 13 15 . as

= 4
25 bds f} 3 80 as
. T2 15 43 80 as
)
V) Typece valees tor TAb ; 25°C and nomnat power sLpp'y values.
9713
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e

e Demodulated signal . ‘
Under normal working conditions, signal RxD conforms 1o the following table :

. REFEREHCE VOLTAGE GENERATOR

The VREF outpub carries a regulated reference volia:gc.

An external potentioseter, connected between VREF and GNDA, can supply a requlated

voltage to input RSA.
Adjustaent of RSA optimizes the discrimination between the high and 1

.

Demodulation Level . - Frequency received
Rate - received Deco | on RAL (Hz) RxD -
on RDI R
RAI 75 y RAI 1200

> N.l ugn uyn 1300 Hyn

1200 bds > N1 UL nxe 2100 upn

< NZ wyn uym nyn nyn

- > Hl IILII 390 "X" il.”"

75 bds T L L nyn nn

< X2 nyn nyn nyn an'

ox frequencies.

-
v
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TYPICAL PERFORMANCES

These typical performances are achieved with the envi- LINE 1200 PECLPTION| 75 RECEPTION
ronment described further, (See Annex 1. ,, : Line 1 (flat) 10 %
Line 2 1h % .
¢ ‘Transmitiad spectrum "‘ l h
The signal transmitted from output ATO conforms to | _Line 3 14 %
the following specification, whatevel the transmitted data: Line & 12 %

Bit error rata
The typucal biterror rates versus white noise are as foflows.

, : ' . 1200 bds.reception 75 bds recepftion
S/ BER S/N BER

on line 1| 6.4 ¢8| 2.107°

0o |

on line 2| . 5.5 ¢8| 2.107
on line 3 6.8 ¢81 2.10°*
25db on line 4 6.5 d8{ 2.107%

Transmit section (A &)

S lemcr e ———

f(kHz) The transmit section comprises a single operational am-
55db - T plifier capable of-driving a load of 6C0 §2, which cgn also
] ! . be used to adjust the transmit level.
! 16 200 : . '

Duplexer (Al)
it ' V This amplifier provides the 2 wire/4 wire sepzration func-
tion and enables a low cost standard non-differential

S . . _ transformer (ratic 1: 1) to be used. The duplexer|princi-

ple provxdes a'gain of 6 dB for the received signal.
Measurement conditions ' Beskdimiinafil o i
! ter = R
Local transmit level 1 —2 dBm on 75 baud back channel. 9 ]
Roceive level : —25 dBm, with 511 bit pseudo-random This section is made of two opefanonal amplifiers and
ECEIVE Jenel o 0% 2mM, PRty performs three functions :
- test pattern. : ® peak-limiting amplifier, designed to meet the signal

® Receiver

£ Isachronnus distortion . i © Oetector levels pocording to the slgnal recewed from
Table below shows the typ|cal |sochronous distortion va- the phone'line. I S
b lues obtzined with the EFB7512, which conform to the ~® High-pass filter (12 dB per octave) to overcome the
CCETT specifications for videotek applications. The cha- - DC component of the signal to bz demodulated.
racteristics of CCETT lines used for measurements are e Low-pass filter to protect against the inherent noise
given in Annex |, - : ~ of the receive filter. ' -

4

74
: ATO Trammit = Dupiexer S Hy.brid
Transmit amp, . ling
dats . —
i | Ga-+6a8 "
Recsive RA Low-pas & ;
dota ers7siz Rl — “Filter = é?
. RAI
Control 1200 O
Level max v+ BdBm
RFO A




