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ADVANCE INFORMATION

SINGLE CHIP ASYNCHRONOUS FSK MODEM

The EFB7512is a sirgle chip asynchronous Frequency Shift Keying (FSK)
voiceband modem.
Operating at rates up to 75, 1203 bits per cecond, it is compatible with the
applicable CCITT recommendced siandards for V23 type moderns.
This davice provices the essential CCITT V24, V25 2nd V54 terminal con-
tro! signalis at TTL levels. :
Monolithic device includes both transmit and receive filters
Standard iow cost crys:al (3.578 MHz)
£ 5% powersupplies [« 5V, =5V]
Separate znaloz and digitsl ground pins reduce system noise problems
Receive 2nd ranzmit clocks for UART, 19200 Hz clock availabla.
Reference \O‘la\n internally gererat ted, 10 avoid ncise and supply drift
" Programmable modes . s
75 bds vansmission/ 1200 bds reception,
1200 bds vansmaission/75 bds recention, 2 wire operations
or 1200 bds transmiscion/1200 bds reception 4 wire F.D. opcrat)ons
Fixed compromise line equalizer " i
e Low power consumption : 100 m\V typical {
Direct interiace 1o the THOMSON-EFCIS EF6B50 UART.
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EFB7512 G :
ABSOLUTE MAXIMUM RATINGS * : . 5
3 )
Heting Symbol Value Unft !
Supply voltage v® eV v
Supply voltxge V- -7V v
Anslog input range Vin v vyy< v v
Digital input r2nge vy ' GNCD £ vy < V° v
Operating temperature range Ta ' 0to 70 °c i
Storage tempersture range Targ “- 5510+ 125 °c
Pin temperature (Sokienng, 10 s) 260 C

*Stressas above those listed under “Absolute Maximum Ratings™ may cause permanent damegs to the device. This is a stress r3

ting only
and functional operation of tha Jevice at these or aay other concitons beyond those indicated in the operational sections of this speci-
fication is not imelied. Exposure 10 abs-.oluu: maximum rating conditions fcr extended periods may affect device redisbility. Standard
" CMOS handling procedures should be employed 10 avoid possible camazga to devics. -
ELECTRICAL OPERATING CHARACTERISTICS
A Y

. Peramoter Symbol Min Nominsl Max Unit x
P o tive Supaly Voltaoe Ve 4.75 5.0 5.25 v |
Negative Supply Voitage V- -5.25 -5.0 -4.75 \" g
V* Ooerating curment Icc - - 15 rnA
V™ Opersting current - S ST, igg -10 - - mA

D.C. AND OPERATING CHARACTERISTICS
(TA=0°Cto+70°C, V' = «5V25%, V™ =

DIGITAL iNTERFACE (TEST, RTS, DCD, RxD, TxCLK, RxCLK, CLK, TxD, MC/BC)

-5V+5%, GNDA=0V,GNDD =0 V, unless otherwise noted

Paramaster Symt.'xol Min Typ (1) h&lx' Unit ‘}
toput Curremt (VL min < V1 < ViH max! S - 0 1 A
Output low leve! current { VoL =04V i oL 1.6 - - mA
Qutput high levoel current  ( Vou =28V ) 10K - - - 2% u/( i
Input fow voltage ViL GNDD - 0.8 v J
{nput high voltage Vin 2.4 - Ve - }

Note : 1 — Typical values are for Ty = 25° C and nominal power supply values.

-
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~-D.C.AND OPERATING CHARACTERISTICS (continued) e
AT = 0°Cto . ?0°C. V'=+5V=25% VT =5V +5% GNDA =0V, GNDD =0V, unless otherwise specilied

ANALOG INTERFACE, RECEIVE FILTER (RAIL 75, AAI 1200, RFO!

Pasramater Symbol Min Typ (1) Max l " Unit
Input leakage current, (- 3V < Vi < 3 V) RAI T - x1 +3 ‘ pA
Input resistance, - : RAL RiRy 1 3 - N
Output offset voltage - . RFO VOGSé = - + 300 mV
Quiput voltage swing, (R 2 10 k) - RFO VOR1 - - +2 v
_ Load capacitance, 5 | w4 B ) RFO CLRI - - 20 pF J
Losd resistance, : yoid o RFO Reni 10 - = (39!
Input voltage swing R T ) VIRI -3 - +3 v
- Signal frequency distortion peoducts af maximum sgnst level CorR - - 40 - d8
 ANALOG INTERFACE RECEIVE DEMODULATOR INPUT (RD!) : -
e e S Parametec et Symbol Min Typ (1) Mex Unit
lnput current. fin -1 - 1 uA
Maximum catection level 10 valid DCD cutput . Ny 11 1.3 L)
‘Minimum dotection Tevel (o vatid OCD output ) o Np - 0.73 =
>f-(rfuaresis>_crf‘fgg_xi_ T st s e e ke N1/N2 . 'S —
BRIt TR et M 4 5 6 o8
“ * .
B " p / - -
ANALOG INTERFACE, RECEIVE SLICER ADJXJUST (RSA) S \ .
. : e’ ;
Paramater Symbol Min Typ Max Unn -
Input currant lin =1 - 1 uA
Input voliage \4] VREF VREF/‘2 GNDA, v
ANA(;OG INTERFACE, TRANSMIT QUTPUT (ATO) ’
Paramater Symbeol .Min Typ -(ﬂ Max Une ]
Output DC offset, (RTS connected to V') Vos - - +250 mV
Load capacitance cL yll - - 20 pF
Load resimtance S R 10 - = kN
Outout voltage swing (R = 10 k2, C = 20 pF) 390 Hz Vo - 2.8 3 3.2 Mas
. 450 H2/390 Hz ampl. ratio - .0 0.5 ! o8
1300 Hz Vo 2,8 3.2 Vpp
) 2100 Hz/1300 Hz ampl. ratio - 0 t 05 [ o8
RIS attenuation ratwo efficiency = 55 = - a8 j

(V) Typical values lor Ty = 25°C ardd NOMInal power sLOPlY values.




EFB7512

ANALOG INTERFACE, REGULATED VOLTAGE (VReg!

Paremeter Symbol Min Typ (1) Max Unrt
1
Output voltage VOR -2.5 -2 -1.5 v
Load renistnce RLR 10 - - k2
Loed capacitanca CLr - - l 20 l pF
(1) Typicsl values for Ty » 25°C snd nominal power supplies values.
DYNAMIC CHARACTERISTICS v
RECEIVE FILTER TRANSFER CHARACTERISTICS "
¢ Parzmater Symbol kin Typ e x Un
Absolute passband gain 21 525 or 2100 Hz (VReo. R = =) GaR T-32 -29 -2.6 g
Gain relative tc gain at 525 or 2100 Hz 2100 Hz 525 Hz
Maximum input signal ! 380 Hz 35 Hz GRR - - 65 -5% <
DB il o 460 Hz 115 Kz X - -85 -55 -4
5 i 1100 Kz 275 Hz - -4.7 -4.4 -4 LE:
2800 Hz 700 Kz - -23 -20 -17 dg
- 10000 Kz 2500 Mz e -10 - 8.5 -7 o8 -
DIGITAL IKTERFACE B e B -
Pacamater o  Symbol Min Typ - tAzx Unit
Capacitance Cig - C- 10 gF
Irput rise-tima:fall-time, messured between 0.8 V and 2.4 V ITHL. 'TTULR = Lo 100 ns
Output risa-tims, fall time batvoen 0.4 V and 2.8 V (1) ITRL 'TTLH & 50 - 03
_(HDrivinq ore 7401 or 74LS T'fL losd plus 30 pF.
: . ~ - ;
’;' e st es 234 __02.,_"
Ve e s o v e 0 0 e 0t 4¥mee WP,
* i . iQStewa -
g = ' =i CASE CB-180
$08mar A .; Lﬁf‘ﬁ " .__i. ’
R, Vat VAN \("ﬁi_l. — T
E V [RRY A 8
3 0.38 127 eae \
3 “tosn "~ .
. -
” : v
felelalnlolalanlialalol
Datum
o 7? j '
¢ .
i el .
A e e A e |
- - e [
Y .
— "~ 7 20 pins P SUFFIX
. ) / PLASTIC PACKAGE
Owe ' i Y .
: CB-120 .
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EFB7512 ) .

RECEIVE SECTION Al N T g
"TEST 1 Loop back mode l When ‘1his input is-high, the demodulator is tuned on the transmission modu-
lation rate to the loop back mode or to the 4 wires full duplex opetation
| mode. When TEST is low, the modem is in normal operating mode.
[ :
~RFO 5 ] Receive filter ! This analog output must be connected to a highpass filter and slicer| with
. output t sulficient gain 10 satisfy the level detection conditions. .
; .
H 1
RAL 75 8 Receive analog | ~ (75 bds line signal reception),
input l lnput for 75 bcs modulated analog signal of an amphtude lower thanp 6 V
B - peak 10 pezk and centered on analog creund.
RAI 1200 9 Receive analog {1200 bds line signal reception) )
: - ; input’ Input for 1200 bds modulated analog signal of amplitude lower than 6 V
: ' _ peak to peak and centered on analog ground.
RDI | 15 Beccivé‘ ' This is the input of the demodulator The analog signals are passed through
) ’ demodulator input level detection comparators and zero crossing detector.
RSA 11 " Receive slicer Input of the decision comparator oplirmzmg dn,cr:mmatxon bem«nen hignh
: adjust  ~ 7|~ and low frequencies. : - | i

0CD 14 | Data carrier detect | - This output is low when the EFB753 2 receives on input RDI a 'ngnal with
. emplitude higher than N1. =

) ] -This output is high when the EF87512 receives on input RD!l a sinysoidal

- ) signal with amplitude lower than N2. Within the N1 — N2 range, the [detec-

1 tion system presents an hysteresis. =

RxD | 13 Receive data ; This ouaput is low when a high.frequency signal is present on input R, and
high when a low frequency signal is present on input RDI. Without CARRIER
on pins RAI, this output is high. ) e

RxCLK | 19 “Receive clock This output delivers a clock signal, the. frequency of which is 16 times of the

demodulation rate. (£ 1 %) Thelogic state durauon is compatxb(e to the UART
. - ] clock specification. :

-

THOMSON-EFCIS Inteora! d Circuits




EFB7512
FUNCTIONAL DESCRIPTION
)
CLOCK GENE RATION
Crystal : = ' = N
NYNMPH, NYP 035A- 18 b
. = P
- ! =S
~ 3.579 MHz =il : - -, -
- J ‘ =g Xt IN  CMOS CLOCK #——— Xt iN— -
s 10pF o L = b
' S . ' }'——— Xtal OUT N.C. ] Xtal OUT
AL 10pF -

I

*Capacitor values vary with different crystal manufecturers

With 3 minimum number of external components, the

Note

EFB7512 performs all the functions of modulation, de-

modulation and filtering necessary to eet the require-

ments of CCITT Recommendation V.23 and BELL Stan-
dard 202.

o

This circuit is in four pants :

3 modujeator,

3 demodulator, .
3 clock generator,

6 0 0 0

a reference voltage generator.

: The description of the demodulator 2lso covers a

subsystem, external 1o the circuit proper and having the
following functions {refer to typical application annex)

© high-pass filter,
¢ amplification,
e slicer.

MODULATOR

When input RTS islow, output ATO delivers a sing__so?dal
signal, the frequency of which depends on MC/BC and
TxD. .

- e

t
DEMODULATOR

An analog multiplexer selecs RAI 75 input o¢ RA
input according to the demodulation rate selected
MC/BC and TEST inputs (refer to demodulator fu
nal characteristics). :
When the anzlog signal on ROI confor'r'\. 16 cerain
ri3,. output DCD detects it and outout RxD del
dug:,al signal, the logic state of which depends g
analog signal frequency.

7. CLOCK GENERATOR

This partof the circuit gznerates froma 3.573 MHz¢
all the internal clocks necessary to the cocrect g
mance of the EFB7512 : ie clocks for the switcheq
citor filters as well 2s those for the sinewave gen

The circuit zlsodelivers on RxCLK and TxCLK, the
“mit and receive clocks for the UART. g .

REFERENCE VOLTAGE GENERATOR

This part of the circuit generates 2 regulated volt
VREF which is used to adjust detection threshold
independent of power supply values.

1200
by the
nctio-

crite-
vers 3.
n \‘hc'

4

rystal
erfor-
capa-
:rat10r.
trans-

tge on
s. It is
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EFB7512 ) |
" FUNCTIONAL CHARACT ERISTICS
MODULATOR . o
e Modulatior conditions:
RTS ATO
oy e . #SK modulated signal
e GNDA N -

e Transmitted frequencies :

(for details of frequency selection see PIN DESCRIPTION - ATO)

s - . R.35 and V.23 Frequency cenerated " Erroc
MCIBE 4 Modulaticn ratsr b Recommendations (Hz} | from 2 3.579 MHz crystl (Hz)
GNDD 75 bauds “TH” 380+2 - 389.52 -0.48
E 7L 450 £ 2 450.20 +0.20
v* 1200 bauds  |TH” 130010 1293.70 -034
: L 210C =10 -~ 2097.40 " -2.61
DENMODULATOR . k

o “Frequencias recaived on ROI

RECEIVE DEMGDULATION RATE

Analog signals centered on analog ground are received on input RDI.
Lk } @

[}

The receive demodulauon rate depends on MC/BC and TEST inputs as follows :

MC/BC TEST DEMODULATION RATE FREQUENCIES
A : (recornmendation VZ3)

H H 1200 1300 *16

2100 16
L H O % 390
’ 450
H L 75 390
- 450
L L 1200 1300 ¢

2100 * 16

o Level detection conditions

Input RO drives a signal detector the output of which
(DCD) is at logic 0™ if the level pf signal RDI is higher
than N1. The cutput of this detector is at logic 17 if
the level of signal ROI is lower than N2. This detector
has 3 hysteresis effoct : N1/N2.

° Txmlng detection conditions |
The timing performance of the level detector (DCD)
conforms to CCITT Recommendation V.24,

Under norma! working conditions, ovtput OCD is :

e low if signal RD!conforms to the level detection con:
dition,

e high if signal RDI does not conlovm to thc level
detecticn conditions,

‘Output DCD goes'from high to low when sign

.

I RDI

conforms to the level detecticn conditicns for 20 ms or
more (respectively 80 ms for 75 bauds).

Output DCD does not go from high to low when
RD! conforms to the leve! detection conditions

ms or less (respectively O for 75 bauds).

Output DCD goes from low to high whea sign
does not conform to the level detection conditi
15 ms of more {respectively 80 ms for 75 bauds).

Cutput DCD does not go from-low to high whef
RDI does not conform to the level detection con
for & ms or less (respectively 15 ms for 75 bauds).

signal
for 10

pi RDI
ons for

signal
Icitions

MANKACSAKN - CEECIC

I
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Modulation rate D transition " Min Typ () Max Unit
1200 bds T 10 13° 20 ms
. T2 5 13 15 ms
75bds T 0. _ 43 80 ms
T2 e 1L SE 43 g0 “ms
(1) Typical values for Ta = 25°(f »nd nominal powet supplyvalues. )
° Dcmodulatéd signal :
Under normal working conditions, signal RxD conforms to the following table :
. Frequency received
Demodulation Level 3
rte | received on RDI e oa RAI (Hz] _ER
RALI 75 RAL 1200
SN B e "300 oy
1200 bds > N1 R X 2100, i By
» < N2 IIHII ﬂlx'l lell IIHI#
> Nl . o Lu 390 ) n‘xu nHu
75 bds > N1 ekt E5 450 1> o i
< N2 : OUHII O'XOO llx'l llHll

e REFERENCE VOLTAGE GENERATOR

The VREF output carries a requiated reference voltage.

An external potentiometer, connected between VREF and GNDA, can tupp

input RSA,

Adjustment of RSA optimizes the discriminztion between the h

igh and low frequencies.

ly a requlated voltage to




the voiceband related to the 300, 2400 Hz transmitted
signal energy must conform to the foliowing specification:

0:561

- 25db

f(kHz)

55 db

1
i .
1 o

= Sant

200

© Receiver . LT
lMcasurement conditions 8 .
Local transmit level : —2 dBm on 75 baud back channel.
Receive level : —25 dBm, with 511 bit pseudo-random
test pattern. :

tsochronous distortion

Table below shows the typical isochronous distortion va-
{ues obtained with the EFB7512, which conform to the
CCETT specifications for videotex applications. The cha-
ractesistics of CCETT lines used- for measurements are

given in Annex |.

DI °_’\-{ High-pass

EFB7512 l
* TYPICAL PERFORMANCES . ;
These typical performances are achieved with the envi: LINE 1200 RECEPTION | 75 RECEPTION
ronment described further. (See Annex 1), } Line 1 (Hladl 0% 5%
. Line 2 14 % 6%
© Transmirtted spectrum Line 3 14 % 14 %
On output ATO, the transmitted signal energy outside Line 4 1 12 % 6 %

Bit error rate . —
" The typical biterror rates versus white noise are as fpllows.

' 1200 bds reception 7% bds reczpticn 1
S/N BER SIN HER

online 1| 6d8 2.107 408 o":
ontima 2| ~ 74a8 310 408 o>
online3] 948 2.10™" 4c8 0’
online 4] Sds 2.10* 498 0

ENVIRONMENTAL FUNCTIONAL DESCRIPTION
(See diagram shown next page) '

"Yransmit section (A4) gl
The transmit section coraprises a single operatignal am- -
plifier capable of driving a load of 600 §2, which can aiso

be used to acdjust the transmit level.

Duplexer (A1)
This amplifier provides the 2 wire/4 vare separation func-
tion and_enables a low cost s13ndard non differentizl
trans[ormer {ratio 1:1) to be used. The duplexer princi-
ple provides a gain of 6 dB for the received signal.

- Peakdimiting filtar
This section is made of two operational amplifiers and
performs three functions : o e ;
e peak-limiting amplifier, cesigned to meet the signal

detector levels according to the signal receiyed from

e the-phone line. :

filter (12 ¢8 per octave) to overgome the
DC component of the signal to be demodulated.

@ Low-pass filter to protect 2gainst the inhetent noise

of the receive fiiter.

/

Receive

o= . ; data EFB7512

RxD
RxCLK

pco

RAI
75

Controtl

7
TxCLK ATO Transmit - Duplaxer B Hybrid
Transmit v .0 2MD. . £ line
data Ly .
ris GR =+ 6d8B

Low pass
filter

-~

Level max =+ 8dBm




EFR7512 |

CALCULATION QF CIRCUIT ELEMENTS

The following factors must be considered in calculating
the external components in the EFB7512 application :

o Signal attenuation introduced by the receive filter is

3 dB.

e The maximum permissible level at RAI 1200 input
is6 Vpp (+ B cBml.
Note : the reference frequency is 2100 Hz.

o A 5¢B hysteresis is introduced within the two signal
detection level N1 and N2, in 2ccordance with CCITT

_ Recommendation V.23

To be centered, the two limit values of the CARRIER
DETECT signal are therefore : 3

— Upper
— Lower : - 48 d2m, or

: ~43¢c8m, or 15.5mVpp

8.7 mVpp

o For 2 correct operztion of the EFB7512 signal detec-
tor, the peak-limiting filter must remain linear up to =43 .
dBm on line. ) *

ATTENUATION DISTORTION

'NUATION DISTORTION

. - @
d8 CCETT Line 1 (Flat) ™
HENENERER I
1 |
b ] T L e
port [ | | i
| X I
i ' I
i B TR
: BRI T 1"
| | i - ]
| i IR R
T | i i AL
of AfFToTn
|
{
(4] 1000
dB CCETT Line 3 (90 %) ms
20—
'_'T‘..: ‘ . - ] , ' ‘14'11
LS o e
[ ) It M ‘1:/- b 3
R S A P e
) G Y : . " i
L] ”va-_L_ 1 SRS A ]
ol = S s ey 4 2
] et i i B
$ ‘4"41 M ",1 T - 7
I e B\ SaSTL el | R M/ dar
S e @ il B S S LA S 1
e tatn ol e ! 5 ) ¢ HES My gy

o At input RDI, the upper threshold level N1 of the si-
gnal detector is 2.6 Vpp (1.5 ¢8m), and must corresognd
10 the minimum signal level received from the line trans-
former. With a duplexer reception gain of « 6 dB,

peak-limitirg filter gain is cefined by :

A =43 -6 +3+1.5 =41.5dB (aratioof 119).

© The signal sttenuation intreduced by the 75
receive filter is —3.5 ¢8.. The maximum level on RAI
is 6 Vpp (- 8 dBm). An additicnal external filtering is
necessary in order 1o suppress 12030 bds modulatien gpu-
rious signal which are not eliminated by the duple
The atienuation of this adeitional filtering must b2
ween —.5 d3 and + 1.5 dB8 in orcer to achieve DCO
racteristics 2t 450 Hz equivaient to main channel.
The following typical zpplication of the EFB7512

. forms to the above conditions.

Note : The pesk-limiting filter gain must be adjusted
cording to the minimum level on line. With 2 minimum

the
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level of :
__ -38d8m,A =36.5d8
-33d8m, A =31.5dB. -
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