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SIMRA SEMICONDUCTOR

sc11212
Caller I.D. with Ring Detection
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FEATURES

! On-chip Ring Detection
tr Highly integrated solution
! Energy Detection for Qualifica-

tion of Valid Data
! Low Power Consumption

GENERAL DESCRIPTION

Caller Identification Service is pro'
vided by the local telephone com-
panies. Customers who subscribe
to this service receive the calling
party's phone number while the
phone is still on-hook. The phone
number is transmitted from the
central office to the subscriber dur-
ing the silent interval between the
first and second ring. The signal-
ing interface is arranged to allow
simplex data transmission on the
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voice channel to the customer pre- Telephone Network (GSTN). The
mises and conforms to the specifi- K11272 integrates ring detection,
cations listed in Table 1. a 4 pole filter, an FSK demodula-

The sc11212 Caller Ii 
-' tor'aodenergydetectiononasingle

Circuit is a high,y'ii:'i:,i,1il ffi{#J,nr;J;H:.: t",:;analog front end that is;rf 
1. "_*"1-fr.i=li"*e*il ;;iilt;g a "alid

support Caller Number Delivery,r":''tiilf:- ;(cND) in the c",, "'j ̂  #' "i iX**":ffi6fl1' tl^l?'J[:ffi ;:ff ff I t

Figure 1.
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PINNAME PINNTJMBER DESCRIPTION

DO t2 The output of the FSK demodulator appears at this pin.

ED 1 1 Energy-Detect output. Goes low when inband energy is present and detected by
the energy detect circuit.

EDC 5 Energy-Detect C-apacitor. A 0.1pF capacitor should be connected between this pin and
ground.

EDLVL 3 Energy detect level control.

GND , Ground pin (0V).

FD 10 Power down input control When pulled low the chip will go into a power down
mode.

RDO l3 Ring Detect output. Goes low when ringng signal is detected.

RDSEL 4 Ring detector control inpLrl

voo 14 Positive power supply (+5V).

Vwr 1 Tip input of the telephone line.

Vnrn 2 Ring input of the telephone line.

Vrrs 6 Reference ground pin. For improved performance a lpF capacitor should be connected
between this pin and ground. This voltage is nominally halfway between the positive
supply and ground.

XTALD.I 8 Crystal input or 3.5795454 MHz input from external clock source.

XTAtour 9 Clystal output.
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FUNCTIOXAL DESCRIPTIOT

The Caller Identification (SC1 1 212)
is a CMOS device that operates
with a single 5V power supply. A
blockdiagram of the chip is shown
in Figure 1. It consists of an input
differential buf fer, a 4-pole
bandpass filter, an FSK demodula-
tor, and energy detect circuit, a
clock generator and a ringdetect
cirorit. The chip has an onboard
crystal oscillator, but it can also
accept a 3.5795454 MHz clock and
use it to generate timing for the
internal blocks. The energy detect
has two detectlevels which are con-
trolled by the EDLVL input pin.
The chip has a powerdown mode
which is controlled by the PD- in-
put pin. Drring power down, the
four pole filter, the FSK demodula-
tor, the energy detect, the oscillator
and part of the ring detect circuit is
deactivated. The first time the tip
and ring inputs make a trans:tion,
the ring detector becomes active
and begins qualifying the ringing
input. The prerence of ring signal
is transferred to the controller by
the ffi pin. The controller subse-
quently can power up the chip and
look for the demodulated data from
the DO pin. The chip is available in
a 14 pin package.

Analog lnput Scction

The analog input section acc€pts
a differential signal which should
be AC coupled to the Vpyl and Vnun
input pins. Since the chip operates
with a single power supply, an ana-
log reference ground is generated
internally which is nominally half-
way between the positive supply
and ground. A concephral circuit
diagram of the input section and
the external cirorit elements are
shown in Figure 2. The analog in-
put  operates in  two d i f ferent
modes. In the ring detect mode the
ringing high voltage signal which
is ac coupled to the Vnsl and VnJ*
inputs, is attenuated by the combi-
nation of the external and onchip
resistors by closing the two 51 ani
52 switches. ln the Normal FSK de-
modulation mode the 51 and 52

switches are open, and the signal is
applied to the FSK demodulator,
withoutbeing attenuated. The FSK
modulated signal passes through a
4 pole filter with frequency re-
sponre as shown in Figure 3.

Emrgy Dctcct Cl?cult

The energy detect circtrit takes its
i npu t  f r om the  ou tpu t  o f  t he

bandpass filter. It rectifies the sig-
nal and us€s an averaging circuit
to determine the energy level. It
needs an extemal capacitor for its
operation. With the external capaci-
torequal to 0.1pF, theon-to-off and
off-to-on response times of the en-
e rgy  de tec t  w i l l  nom ina l l y  be
Smsec. The energy detect level has
two distinct values and is controlled

Table 1.

Figure 2.

Link Type:
Transmission Scheme:

Logical l (Mark):
Logical0 (Space):
Transmission Rate:
Application of Data:
Transmission [,evel:

Insertion Loss @ 3KHz:

Simplex, two wire
Analog, phase-coherent frequency shift key-
ing (FSK)
1200 plus or minus 12Hz
2200 plus or minus 22Hz
1200 bits per second
Serial, binary, asynchronous
-13.5 PIus or minus 1 dBm at the pointof data
application into a resistive load of 900 Ohms
10-14dB
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Figure 3. SCI 1212 Bandpass Filter

by the EDLVL control pin accord-
ing to the following table:

EDLVL Detect Level

Low
High

-32dBm on -35dBm off
-35dBm on -38dBm off

These levels are valid for the posi-
tive power supply equal to 5V DC.

Powcr-Down llodc

The PD input pin controls the
powerdown function. When this
signal is pulled low the chip will
be po.arerdowned and the supply
current  wi l l  reach i ts  min imum
level. During power-down, the in-
put secfion of the ring detect circuit
remains active and the rest of the
chip is deachviated.

Ring-Dctcct Circuit

The data corresponding to the
caller number is transmitted to the
customer premises during the si-
lent period of the first and second
ringing signal. The caller ID circuit
should monitor the l ine during the
on-hook condition. When the ring-
ing signal is detected, the micro-
controller will be informed, which
in turn will tum on the FSK de-
modulator and look for the caller
ID signal. During the period that
the Caller ID chip is monitoring
the telephone line for the ringing

signal, part of the ring detect cir-
cuit which draws minimum cur-
rent (less than 15 pA) will be active.
The ringing signal is normally a
differential signal with a magnitude
equal to 14&.175Vrms, which is su-
perimposed on a DC voltage. In
order to prevent the high voltage
from damaging the chip the signal
is AC coupled to the input pins
through an attenuator. The attenu-
ator is formed by the external resis-
tor Rext and the on-chip resistor
Rintshown in Hgure2. Duringring
detection, when the FD pin is low
and the rest of the circuit is in the
power down mode,  the two
switches in series to the internal
resistors are furned on and they
bias the midpoint of the resistors to
halfway between the power sup-
ply and ground. The first time that
the differential voltage betweeen
the Tip and Ring is greater than 40
Vrms, the oscillator will start and
the rest of the ring detector will be
powered up and will start measur-
ing the period of the incoming al-
ternating ringing voltage. If the
frequenry of the input signal is de-
termined to be between 74-65H2
by validating the period for one or
two cycles of the ringing signal, the
RDO pin will be pulled low, indi-
cating the presnce of a valid ring-
ing signal. The choice between
validating the period for one or two
cycles is determined by the state of
t he  i npu t  p in  RDSEL .  l f
RDSEL="O" one cycle will be vali-
dated, if RDSEL="I" two consecu-
tive cycles should be validated
before valid ringing signal is de-
tected. When the ring detector cir-
cuit is powered up, a timer is also
started which is reset everv time a
valid ringing edge occurs. In the
absence of an edge the timer will
expire in 500msec and the ringing
circuit wil l return to its power
down mode. Once the processor

receives a valid ring detect signal
by debecting a low level on the RDO
pin, it will continue monitoring the
RDO pin until it returns to a high
level again. This action will be in-
terpreted by the processor as the
completion of the firstringing ryde,
and the beginning of the first silent
period. After this, the processor will
wait for a known period, after
which time it will power up the
chip by pulling the PD pin to a
high level and will start monitor-
ing the energy detect output. When
the PD pin is pulled high, the
switches in series to the two inter-
nal resistors will open, causing the
full line signal to be applied to the
FSK demodulator without being at-
tenuated. The high to low transi-
tion of the energy detect is an
indication of the presence of FSK
tones, after which time the proces-
sor should read the incoming data
from the DO pin. After the chip is
powered up, the processor should
give the energy detect and the de-
modulator some time (approx.
Smsec) to settle, before it attempts
to read the relevant data.

Crystal Orcil lator

The crystal oscillator only requires
an external crystal to run. The os-
cil lator wil l only start when PD- is
high or at the reception of a voltage
greater than 4OVrms between the
Tip and Ring (see Figure 4).

5037 06

Figure 4. Typical Crystal Connection
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ABSOLUTE XAXtltUlt RATTNGS (}{otcr 1,2, & 3l
Supply Voltage, Vcc- GND

+6V
Voltage on any Pin GND - 0.3 to Vcc + 0.3 V
Current at any Pin

10mA
Storage Temperahrre -65 to +150"C
Power Dissipation (Note 3) 100mW
Lead Temperature (Soldering l0 sec) 300.c

OPERATING COND|T|OI{S (Notc 4l

NoTE 1: Absolute maximum ratings are those values beyond which damage to the device may occur.
NorE 2: Unless otherwise specilied all voltages are referenced to ground.
NoTE 3: Power dissipalion temperalure derating; Plastic package: -12mwc from 65"C to g5"C.

Ceramic package: -1 2mWC from 100.C to 125"C.
NoTE 4: Min and max values are valid over the full temperature and operating voltage range. Typical values are for 25.cand 5 V operalions.

DC ELECTRIS4I GHARACTER|ST|CS (ltotcr I and 2f

NoTE 1: Absolute maximum ratings are those values beyond which damage to the device may occur.
NorE 2: Unless olherwise specified all vortages are referenced ro ground.

PARAMETER DESCRIPTION coNDmoNs MIN TYP MAX UNITS
TA Ambient Temperahrre 0 70 oc

vcc Positive Supply Voltage 4.5 5.0 5.5 V
GND Ground 0 V
Fc Crystal Frequency 3.575 3.579545 3.583 MIfz

PARAMETER DESCRIPTION CONDITIONS MIN TYP MAX UNITS
SUPPLY

Vcc Operating Supply Voltage 4.5 5.5
Icc Operating Supply Current a mA
Dr o Power Consumption FD = 1 f = 3.5D MI {z; V66 = g \/ J J mW
PD Power Consumption PD = O l 5 pA
INPUTS

vr Low l,evel Input Voltage .8 V
VIIJ High L,evel Input Voltage z V
ttr]�/rn- Input l,eakage Current Vnv = CND or Vcc 0.1 pA
PD Pull Up (Source) Current 100 trA
EDLVL Pull Down (Sink) Current 100 pA
CLK[,,J Load Capacitance t i pF
cLKN High Level Input Leakage Current 3 50 pA
CLKTN Low l,evel Input l,eakage Current J 50 pA
OUTPUTS

br- Output low (Sink) Current Vow = 0.4 v 1 .0 2.5 mA
bu Output High (Source) Current Vow = 4.5 v 0.4 0.8 mA
CLKoLr Driving Capacitance 100 pA
CLKor-n High L"evel Vour = 2.8v 200 pA
CLKorn [,ow l-evel Vour = o.4V 20 PF
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PARAMETER DESCRIPTION MIN TY? MAX UNTTS

VnwtoGND
VsvR toGND

Impedance (FE = 1) 75 100 r25 ko
Impedance (PD = 0) 3.3 ko

Vnnb
Vwr.

Impedance (ffi = 1) 150 200 250 kfi

Impedance (FD = 0) 6.5 ko

vnrr
Vnn

Dtfferenttel Voltage on High Input Imp. (FD = 1) 245 mVl

vnrr
Vnn

Differential Input Level into 6fl)O GE = 1) -30 dBml

vnn
Vrun

Voltage on etther tip or ring (14 to 65 ttz) (FE = 0) 6m mVRN4S

NOTE 1: Maxlmum Differentd lnput Voltage Peak to Peak: 0.75 V

G
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PHYSICAL DlllEllslOilS-lncher (Milllmeterrf

Package l4-Lead llolded DIP

0.65
0.651)

0.080 !o.015
(2.032 rO.381)

Package l4-Lead Molded SOIC

-I
.250 $.m5

(6.350 r0.1 27)

__1
PIN NO- 1

IDENT

0.7/.m.780
(18.80- r9  81)

060 (1.526)
TYP

0.100 r0.010
(2.s40 !0 254)

t l
-ts

0.018 10.003
(0 4s7 10.076)

13333, u'"

. o  125
(3 1 7s)

M I N

86"/94" TYP

0 0 r 3 x 4 5 .

O 01O RAD MIN

5" TYP

.145-.2m
(3.589--5.088)

r- 3s1 r 008-1
-1 l- *t t"" "," ., I
l_tffiiii]________
r _ - - - . . - - - - - _ _ 1 | |

il ll o ,,i. -,
i l i l t
t r  i l I
0 0 0 ! [ t l  D

O.ooc{.@5 RAD. TYP
TYP

0.0@ 1.@2 5" TYP

flevis rcld by Sirm Senfondrrlor Corp. rE 6v6rd by ih. wrrrily .rtd pa€rt
ird€mificrtlon ptrlrroru.pp.ftnt in ftrTm of SrL only. Sim S.hi@nddorcirp.
nr*ee no wenty, spE.,.tdutory, inplied, or by d6ciipiion Et.rdint thc
lnfotmtbn e{ 6rth h.rd^ or ttt.rdtn8 thc frecdom of the dmibed dais fD6 p.t6f
infrin6mnt Sirm SaicotdwtorCorp. ml6 nowrmntyo( Mhrd.bility or fillw
for eny prrpca Siem Sa.ionductorCorp. t*d6 th. ritl't to disontlnu. production
.nd ch.nt€.p<tfE.tlo8 .nd pric.t uy tin€ hd without notice

Thb product lr intended forwinmrmdonreri.l.pplidtioN. Applt tioE rcquiri^E
.n stadcd t€hF.hrE d6e, unusul €Nircnmatrl requitrnedr, o.high Eliibility
rpplk.tioN, luch a hilit ry .nd .€Mp.cq c rpecifically nor rcommended without
.dditicMl pruin8 by Sime Scnicordudd Crrp.

Sler. S.mkorductor &uffi rc Epoaibiliry for the re ot .ny dNitry dh6 thn
ciruitry dbodicd i^ e Siem Semionduaorco?- p6dud No dher ciNiE, p.tdtr,
liercenimplied.

Lifc Suppod Poli<y

SienaSemiconduaorcorpo6tbn's produds rre rcl authorized foru* u critial compo-
n6ts in life suppon ddic6 or iFteN.

'1. 
Life suppod ddic or 6'5teN ae devic6 or rygieN whic[ (e) ere inbrded for
lurSial impLnt inro the body, or (b) 3uplbn or sui.in lifg .nd wh6€ f.ilure to
per{o4 when prcpe.ly ued in rc@rd.ne with istrudioM bru* prcvided in th€
labeling, can be re*n.bly spded to Euli in . signficant iniut / to the er.

2. Aaiticalomponmt isenycohponent ofetifesuppoild*teo.5yrt6wh@f.ilure
io perforn @n be re&n.bly qp€ded to c.u* the failure of the lif€ suppon daice or
systeh, orto affd its safdy or effdivengi
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