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A ADVANCE INFORMATION |
SINGLE CHIp
SINGLE CHIP ASYNCHRONOQUS FSK MODEM ASYNCHRONOQUS
The EFB7512 15 a single-chip asynchronous Frequency Shift Keying (FSK) FSK MODEM
verceend modem,
Ooeraiing 3t rates up 10 75, 1200 bits per second, it is compatible
ui'th the zpplicable CCITT recormended standards For V23 type mnoders =
This device provides the essential CCITT V. 2L, V.25 and V.56 '——'——l
terrinal control signal at TTL levels.
° Mcnolithic device includes both .transmit and receive filters (?ASE CB-180
o Standard low cost crystal (3.579 MHz)
® % power supphies (- 5V, -5V]
¢ Separate snaloy and digital ground pins reduce system noise problems .
¢ Available clock for UART (18.200 Hz)
¢ Reference voltage internally generated, to avoid noise and supply drift
® 75 bds transmission/75 bds reception H.D 2.wires or F.D L.uires
| ¢ 1200 bds transmission/1290 bds reception H.D 2 wires or F.Dbwire p
L8 7S bds transeission /i200 bds fsceprion operation
® 1200 bds transeission /75 bds reception operation 1
* Low power consumption : 100 mW typical i P SUFFIX
¢ Direct interface 1o the 7HOM‘CON EFCIS [FGBSO UAR?Y PLASTIC PACKAGE k
o Fixed cclpr‘onse line equalizer -
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LBSCLUTE MAXIMUM RATINGS *®

r CERR
l Ratirng Symbol Value Unit
' Sunply vollage v* A" V.
Suufiy voliage V - -7V \Y;
Anatog input 18n9e Vin vV o Vviys v’ v
Uigrratanput range Vi GNDD < V; € v* v
Cotrating tlemperature range Ta 01 70 Ut's:
Siorays temperature range Tsig - 5510+ 125 C .
Pin1emperature (Solgenng, 10 ) 260 G
*Sirestes above those listed under “Absolute Maximum Ratings™ may cause peimanent damage 10 the device. This is 2 stress rating only
and luncriwnal operation ol the device at these or any other conditions beyond those indicaied in the operalional.uchom of this specr:
fication 13 not implied Exposure 10 absoluie maximum rating concitions for extended periods may affect device reliability. Standard
CMQOS handhing procedures should be employed 10 avoid possible damage to device, )
ELECTRICAL OPERATING CHARACTERISTICS
( Parametar Symbol Min Nomingl! Max Unit
Fosa-ve Supply Voliage ' Ve 4.75 5.0 5.25 v
Neza ve Supply Voliage V- -5.25 -50 -4.25% \Y
l v O;evax-;\g current - lce - - 10 mA
y VT Creraung current lgg -10 o = mA "
L
D.C. AND OPERATING CHARACTERISTICS - ;
(TA=0"C10+70°C, V" =+5V 5% V =-5V25% GNDA=0V,GNDD = 0V, unless otherwise noted).
. DIGITALINTERFACE ( TEST, RTS, OCD, RxD; TxCLK, RxCLK, CLK, TxD, KC/6C )
Parameter ) ' Sy‘mbol : Min Typ (1) Max Unit
tnput Current (Vi min € V] € Viy mu). Iy - - (R mA )
L "Output low level current | Vo =04V ) oL 1.6 - - mA
Output high level current (Vo =28V ) oW - - - 250 uA
Input low voliage ViL GNOD - 08 v
Inpul high voltage VIiH -2.4 - v* \4

.

Note : ¥ = Typical values are loe Ty = 25° C and nominal power supply values,
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EFB7512

D.C. AND OPERATING CHARACTERISTICS (continued)
(TA=0°Cto+70°C, V"' =

————

.

ANALOG INTERFACE, RECEIVE FILTER

( RAI 7?. kAT 1200, RFO .)

e ———

*5VES%, V' =-5V25%GNDA=0V,GNDD =0V, unless otherwise specified)

' Pararneter . Symbol Min Typ (1) Max " Unit
tnput leatage current, (-3 V C Vyy < I V) RAI Tenil - + + 3 ;..':ﬁ
Input resiniance, RAI RiRt 1 3 - N _n_-
Output offset voliage RFO VOGSR - T + 300 mv
Output voliage wwing, (R > 10 k1) RFO VORi - = +2 v
Load capaciiance, RFQ CLAI - - ©20 pF

——1‘2\:1 cevittance, RFO RLRI 10 - - kN
r——I'ﬂ;:w vollige swing ViRI -3 - *3 V»q
Signal frequency distortion products at maximum signal level CDPR - - 40 ¢ - dB

SR 9 U.H
ANALOG INTERFACE RECEIVE DEMODULATQOR INPUT (RDI) '
Parameter Symbol Min Typ (11 | - Max Unit
Input current Lin -1 - 1 yT
Maximum detection level 10 valid DCP output Ny - 1.3 -
Mirimum detection level 1o vahd OCD output N2 . - .92 = \Y .
Hysteresis etfect T TR R e N1/N2- - = pe
2 2.9 4 d¢B
) — R R i LAY
A_NALOC INTERFACE, RECEIVE SUICER ADJUST (RSAJ q
Parameler 4 Symbol.. " Min Typ Max Unn
Inpul currant B o Bl - = iy - e = . uA
Input voltsge . Vi VREF VREFI? GNDA
o B
ANALOG INTERFACE, TRANSMIT QUTPUT (ATO)
: Parametar Symbol Min Typ (1) ax Unit 1
Output DC offser, (RTS connected 1o Vp) : Vos - - *250 mv
Load capacitance Ce - - 20 pF
Load revistance LR 10 - - L1¢]
Output voltage swing (R = 10 kA, C_ = 20 pF) 390 H2 Vo B IS | Vpp
. 450 H2/390 H1 ampl. ratio - 0.5 aB
. ) ' v 1300 M3 Vo . 5 T Vpp
2100 Hs/1300 He ampl rati0 - - - 1.7 dﬂ-“
RTC deALatian Bt ellicimncy - 5% - ~ ‘ u;hm .

() Tyowa satues 100 Ta o 25°C and nominal power s.0ply values.
A .

S
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ANALOG INTERFACE, REGULATED VOLTAGE (Vpgf) /V ‘;‘:f .
. = .
R Poramerer Symbol Min Typ i) Mex Unit
J
QOutput -‘ol!aq! vVoa - 2.9 o 2 - 1.5 Vv
Load revntance RLR 10 - - kN
LOo«C CapeCriance CLR - - 20 pF
(V) Typcal values far Ty 25°C and nominal power lupnljtl values,
DYNAMIC CHARACTERISTICS - ot
RECEIVE FILTER TRANSFLR CHARACTERISTICS
Parameter Symbol Min Typ " Max Unit
Absolute passband gain st 52500 2100 Hz (Vppp, R ® od GaAR -3.2 <29 -26 dB
Gein relative to cain 2t 5250 2100 HZ 2100 Hz 525 Hz
Maximum input signal 380 Hz 95 Hz GaRr - - 65 - 55 d8
460 Hz | 115 K3 - - -65 -55 o8
1100 Hz | 275 Hq N -4 -4.4 -4 a8
2800 Mz | 700 Mz & -23 -20 -7 a8
10000 Hz {2500 M2 = -10 - 8.5 -7 ¢8
. -
DIGITAL INTERFACE
Pacametaer Symbol Min Typ Max Unit
Capacitance Cis = . 10 pF
- lnput ase-ume, fall-time, measured between 0.8 V and 2.4 V YTHL. 'TLH - 20 - ns
Output rise-time, (31l lime beivveen 0.4 V and 2.8 V (1) TTHLTLH | .- 50 - 3
{1) Driving ane 74L or 74LS TTL load plus 30 pF.
o ’
o e maa ew 1.34 -!__-_-“_1‘ .
! e S 00,0 0,0 e _o o _4_2_-_‘_!_ 299
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PIN DESCRIPTION .

comON SECTION

NAME n FUNCTION o g DESCRIPTION
Positive ' '
v* 4 power supply - +SV
. Negative .
v 7 power supply - LA e O Ve
[ 8
N GNDA 10 - Ground Pin10 serves as the ground return for the analog circuits of the tranunit

and receive section. The analog ground is not internally connected to the
digital ground. The digital and analog grounds should be tied together as
close as possible 1o the system supply ground.

\ GNOD. 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

analog grounds should be tied together as close as possible to the system
supply ground.

- Xtal IN 17 Oscillator input This pin corresponds to the input of the inverter of the oscillator. It is
normally connected to an external crystal, but may also be connpected tu 2
pulse generator. The nominal frequency of the oscillator is 3.579545 MHaz.

. 3 S

VX1l QUT |16 Oscillator output This pin corresponds to the output of an inverter with sufficient loop gain to
start and maintain the crystal oscillating. ) '
{
™ VREF 12 Regulated voltage f This output carries an internally requlated reference voltage. By means of an |
' : / external potentiometer connected between VREF and GNDA, an adjustabie :
reference voliage may be applied 10 RSA. The adjustment of RSA is 10 § i
‘optimize!the discrimination of high and low frequencies of the same channel, |
The voltage applied to RSA is a;;;;roxima\ely VREF/2,: . |
. . ‘ o = . !
CLK 20 cLock - This /input/'del_ivers a tlock signal, the frequency of whigh is - ’
- 19200 Hz ( + 1 %) o |
— . ) : This input selects transmission on the main channel or backchannel !
Kc/ec 22 [Kain channel/ and defines the modulation rate according to the furopean standard
back channel Reception is in the opposite configuration if TEST is on
3 high state. '
- : “(refer to Functional description)
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CANSMIT STCTION o ek i
1RA 17 5{:1‘!0« - R
RIS 2 Request 1o send When 3 low state is present on input RTS, the EFB7512 delivers on output
) ATO a2 sinusoidal signal «t a frequency which depends on inpul TX0. When a
high state is present on input RTS, output ATO i tied 1o the analog ground,
Txo 21 Transmit data This input selects the high frequency or low frequency at the | RANSMITTED
CARRIER output pin (ATOQ) :
© 3 high state selects the low frequency,
® alow state selects the high frequency.
e
This Qp{& delivers 2 clock signal, the frequency of which is 16
. tises The mcdulation rate (+ 1 %), The logic state duration is
Transmit clock . b o g :
TxCLK 18 compatible to the UART clock specification.
\ ATO 6 Analog transmit When a low state is present on 'RTS; the EFB7512 delivers on output ATO) 3
. output sinusoidal signal centered on the analog ground, with an amplitude 0f3.5 V
e peak to peak. i_.,‘. Too= @) 7

RECEIVE SECTION

NTEST 1 Kain channel/
btack channel

¥hen this input is high, the demodulator is tuned on the
transcission modulation rate.

e

RFO 5 Recerve filter This analog output must be connected to a high pass filter and slicer, with
ouipul sulficient gain 10 satisly the leve: deieciion condilions,
(75 bds line.signal reception)
RAT 75 8 Receive analog Input for 75 bds modulated analog signal of an azplitude lower
] input. i than 6Y peak to peak and centered on analog ground,
o ' (1200 bds line signal reception). . B %
\ Input for 1200 bds sodulated analog signal of.‘anplitude lower
M RAL 1200 9 "_:CC“VC analog than 6V peak to peak and centered .on analog ground,
input - j
ROI 15 ) Receive This is the input of the demodulator. First, the analog s,nals are passad
demodulator input through level detection comparators and zero crossing detector,
RSA 11 Receive slicer Input of the decision comparator oplimizing discrimination between high
adjust and low frequencies.
>~ DCO 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 EFB751 2 receives on input RDI 3 sinusoidal
. »ignal with amplitude lower than N2. Within the N1 —~ N2 rarge, the detec-
” 10N system presents an hysteresis.
“RxD 13 Receive data This output is low ‘when a high frequency signal is present on input RDI, and
high vshen a low frequency signal is present on input RDI. Without CARRIER
On pinsRAI this output is high.. i
T
RxCLK 19 Receive clock This output delivers a clock signal, the frequency of which it 16 times of
dcmoduhtiohrzu.( 2 1X) the logic state duration js coopatible to
v the UART clock specification,
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CLOCK GENERATION -

Crystd ¢
NYMPH, NYP 035A-18

Xtal IN

Xtal QUT
10 pF

A

*Cepacitor VIUBE vy ywith diffecxnt YT Marasf octarery

This circuit is in four pargs :

® modulator,

° 3 dcmodulllor,

® aclock generator,

® aielerence voltage generator.

Nota : The description. of the demodulator also Covers 3

subsystem, external 1o the circuit proper ang having the
lollow;ng functions (refer to t

Ypical application
annex)

® high-pass filter,
€ amplification,
® slicer,

MOouLaTOR . /

\‘

— |
When input RTS slow, output 'aTQ Celivers 5 $1Nusoidal

59nud, (he !reqUenq of which depends on MC/8C and
Tx0, ’ : y

CrnYran

sel_.e;_ted by. the nc/g4T and 7{ST~inputs‘

(efer to deanodulator functicnal characttrisiics)

CLOCK GENERATOR - PR

This pan of the circuiy generates lrom a2 3. 63 MMz cry szl
all the internal clocks Necessacy 1o 1h
mance of the EFB7512
citor filters s well a5 ¢

€ correct perfos-
-1e clocks for the swilched cips-
hose for the sinewave 9enerator,

The circuiy 3o delivers on RxCLK ang hCLK, the clocks

needed by the UART,
REFERENCE VOLTAGE GENERATOR

This part of the circyn Qcneratey 3
VREF which is

indcpendem of power wpply valyes,

/

I

AN IAY,
\
]
CMOs CLoCke— | x(ui 1N
NCo— | Xtal QUT .
o
DEMODULATOR -
An analog scltiplexer selects RAT 75 inout or
®AL 1200 input ccording to the demoduiation Tate




LFR75

- SR NP
. /'l.,,’_,,, / /. 9
s e R (i R ’/ i)

FUNCTIONAL CHARACTERISTICS

| MODULATOR

o Mcdulationcenditions:

RT3 Ato
e FSK modulated sié‘"' I
e GNDA -

@ Transmitted freguencies

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

- : R.35 and V.23 Frequency generated Error
7 M | °
*C/bL sdigluiel "3 Recommendations (Hz) from a 3.579545 MHz crystal (Hz) .
KOO 75 bauds R 3802 389.52 -0.48
n 450 £ 2 450.20 - 0.20
" 1200 bauds e 130010 1299.70 -034
' L 2100+ 10 2097.40 - 261
DEMODULATOR
@ Frequancies received on RDI
Analog signals centered on analog ground are received on input RO, ol . .
s
. RECCIVE DENODULATION RATE :
The reccive demodulation rate depends on HC/_EC ff‘d TEST inputs as follows :
KC/BC|  TEST OEMODULATIQN RATE FREQUEKCIES
o (recommendation V23)
H H 1200 .} 1300 + 16 . .
: 2100 3 16 - _ ’
. I 4380 ‘ '
: 390 :
H L. 75 ] 450
13000 + 16
t t 1200 2100 & 16

© Level detection conditions

Input RDI drives a signal detector the output of which
(OCD]) is at logic 0" if the level of signal RDI is higher
than N1, The output of this detector is at logic “1* if
the level of signal RDI is lower than N2. This detector
has a hysteresis etfect : N1/N2,

¢ Timing detection conditions
The timing performance of the level detector (DCD)
conforms 1o CCITT Recommendation V.24,

Under normal working conditions, output OCO is :

o low «f 33nal RDIconlorms 1o the level Cetection con-
Cnll()l"l' :

Output DCD goes from high 1o low when signal ROI

conforms to the level detection conditions for 20 ms or
mor?, ;

Output DCD docs not go from high to low when signal
RDI conforms to the level detection conditions for 10
ms or less.

" Output DCD goes from low to high when signal 1O

does not conform to the level detection conditions for
15 ms or more,

Output DCD dors nat o3 lrom lowr 1o high when 1iynal
ROI does not conform 1o the level detection conditions

-

Y
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LV Typce valoes tor Ta »

:’5°C and nomungt pPower yupn!

y valyes,

THOMSON-EFCIS  Integraled Circuils

. | i
. |' N2
RDI __4 o N R
! + il P
| |
; o
J ! JJJ
h \\ I ”/
Feo
i
DCO |l
7l r2
4 “—
© RxD
1= = = = - ] i .
: AGUNE
) ; ]
b 1 ! ¢
1 |}
] []
i |
. Wl
i) g ST &
I .
Kodulation Rate 0CD Transition. Min Typ (1) Max " Unin
T‘
1200 bds 51 10 13 . 20 Bs |
: T2 5 13 15 as
7€ i ’," - 43 80 ws
_ T2 15 43 80 | as

A e et e e

913




EF0/7D12

® Demodulated signal . ‘
Under normal working conditions, signal RxD conforms 10 the following table :

3
Demodulation Level = Frequency received
Rate received Dco on RAL (Hz) RxD -
it RAL 75 | RAL 1200 |
> Ky npn nyu 1300 o "
1200 bds DL " X 2100 "
< My ny nygn nx ny
R nn 390 nxm g
75 bds >N | om0 aso nyxn np
< Ny nj nym ny -

« REFEREKCE VOLTAGE GENERATOR

The VREF outpul carries a requlated reference voliagc.

An external potentiometer, connected between VREF and GKDA, can supply a regulated
veltage to input RSA, ' .
Adjustaent of RSA optimizes the discrimination Betveen the high and low frequencies.
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TYPICAL PE RFORMANCES ) i [ e e
These typical performances are achieved with the envi- LINE 11200 PECEPTION TS RECERTION
ronment described further. (See Annex I1). . : Line 1 (flat) 10 X

= Sl TR

i Lin hx.

o Tramml(s'?dxpectrum R . -._.l_._.fm.____.w_._____.._,
The signal transmitted from output ATO conforms to : Line 3 14 X il
the fullowingspcc:fica{ion,whalcvcf the transmitted data: Line 4 2%

Bit error rata
The typical biterror rates versus white noise are as follows.

] : ' v ’—BOO bds.reception 75 Hgmr—ec_ebtion
4 . SIN | sk S/ UER
0 db e coriles, o] - AN
| on line I[ 6.4 dB| 2,10
' 4
i on line 2[ 5,5 ¢8| 2,107
] —_ Al T B
! on line 3| 6.8 dB] 2,10}
e . .
25db ; on line 4 6.5 dB| 2.107 |-
1 i SN IR
|
i
! ! Transmit tection (A 4)
! : f(kHz) The transmit section cemprises a single operational am.
55db ! : T I plifier capable of driving a load of 609 {1, which can also
! J L : T be used to adjust the transmit level.
S 16 - 20 Duplexer (A1) '
'_'r _ This amplifier provides the 2 wire/4 wire seperation fune.
tion and enables a low cost standard non- differential
. : e S _transformer (ratic 1:1) to be used. The duplexer pringi-
® Receiver - - -.2lanstol !

ple provides a gain of 6 dB for the received signal,
Peak-limiting filter 2.

This section is made of two operational amplifiers and
performs three functions : ‘

® peak-limiting amplifier, desioned to meet the signal
" detector levels according to the signal received from

Measurement conditions

Lecal transmit level 1 =2 dBm on 75 baud back channel.,
Receive level : =25 dBm, with 511 bit pseudo-random
test pattern. j

Isachronous distortion

Table below shows the typical isochronous distortion va- the phone’line, .
lues obtzined with the EFB7512, which conform to the . ® High-pass filter (12 dB per octave) to overcome the
CCETT specifications for videotex applications, The cha- "~ DC component of the signal to be demodulated.
racteristics of CCETT lines used for measurements are ® Low-pass filter to Protect against the innerent noise

given in Annex I, of the reccive fijter.

7 l . ol e
ATO Trammit ) S PIES Hybrid

Teansmit amp, . line
dulp e N L — N
; GR*+6d8 " ,
Receive RA Lov-pasg ..
gl _ RxD  EFB7512 ,g : filter L O/
: s RAT
Control e CO 1200 O—e

Level max v+ BdBm

RFO




