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SINGLE CHIP DPSK AND FSK MODEM
(BELL 212A - BELL 103 - V22 A/B)

The TSG7516 is a single chip DPSK and FSK voiceband mod patible

CMOS

SINGLE CHIP DPSK
AND FSK MODEM

with the applicable BELL and CCITT recommended standards for 212A sets
including BELL 103 and V22 A-B type modems.

® Monolithic device includes both. transmit and receive fiiters.

® Mixing analog and digital technics.

® Standard low cost crystal {49152 MHz}.

® Available clock for microprocessor at 4.9162 MHz.

© Low power consumption - CMOS technology.

® Sharp adjacent channel rejection,

® Fixed equalization in transmitter and raceiver.

® Test loops.

® Carrier detect output.

® CCITT and BELL signaling tone.

® 1200 bps and 600 bps bit synchronous format in DPSK.

® 1200 bps and 600 bps +1%, —2.6% or +2.3%, - 2.6% character asynch-
ronous format (8, 9, 10 or 11 bits) in DPSK.

® 0 to 300 bps in FSK,

® Break signal supervision,

& External voice band tone filtering available (i:e. 550 Hz or DTMF).

® CMOS and TTL compatible.

@ Direct interface to THOMSON SEMICONDUCTEURS microprocessor
family.

© Special line monitoring facility.

MAIN OPERATING MODES

® Standard selection {BELL 212A/BELL 103/v22).

® Answer tone sslection,

® Low speed mode selection.

® Channel selection {Answer/Orlginate).

® Synchronous/Asynchronous mode selection.

® 8 bits to 11 bits word length selection in character asynchronous format
mode.

® Qvarspeed selection in character asynchronous format mode.

@ Scrambler selection.

& 1800 Hz guard tone selaction in V22,

® Test loop selection (Digital/Analog).

CASE CB-132
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vi N 28[] xtat OUT
ATE ]2 27 Xl IN
c/B []3 26[] CLK
ars 14 25[] TxSCLK
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ose []6 23[] Tx0
BRS [17 22[] RTS
’O []8 21[] SE
RxCLK ]9 20[] GND
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RFO {14 1] v~
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PIN DESCRIPTION

87D 08651 DT-0N5-32-p5
C fon (supply, clock, hahdshaking and miode selection}
Name Pin No Function Description
! Type p
v+ ! 1 Positive +6V
power supply
' | 15 Negative -5V
power supply
GND i 20 Ground oV
XIN | b14 Qscillator This pin corresponds to the input of the oscillator, Itis Ty d
Input toan axlamal crystal but may also be d to a pulse , The
y of the oscill is 4.9162 MH2. i
XouT 0 3 Oscillator This pin corrasponds to the output of an inverter with sufficient loop gain a
output to start and maintain the crysta! oscillating. {]
CLK o 28 Ciock This pin delivers a clock s«gnal the (requem:y of which Is the crystal fre-
quency. It may be usad as a buffered clock for a -
£} c/8 | 3 CCITTIFELL This three—smge input selects the features corresponding to CCITT or BELL
AlS i 4 Synchronous/ This three-state input selects the synchronous bit format or the asynchro- i
asynchronous nous character format mode in DPSK transmission. This input allows also
fection h tength selection {refer to table 8). :
# cLS i 12 Character This Input selects the character length in conjunction with A/S input {refer 1
i length to table 8).
31‘ OSE | 6 Over-spaed This lnpul selects the over-speed i in asynchronous character format mode .
1 lsction carT d; (refer to table 8). 3
BRS | 7 Binary rate A logic ““0" on this input turns the chip on 1200 bps rate. A logic 1" turns
= sefection the chip on 600 bps or 0-300 bps according to C/B selection. N
< A/O 1 19 Answ./Orig. Alogic "0 on this input turns tha chip on answer made. A logic "1 tums
= salection the chip on originate mods. i
3 TL 1 6 Test loop This three-state input, selects the test loops moda (refer to table 5), {
. selection H
- Transmit section 4
o Name Pin No Function Description 2
i Type "
D } 2 Transmit Data bits to be transmitted are serially presented on this input. A mark cor- ¥
data responds to a loglc “1” and a space to & logic “0". This data determines
which phase or frequency appears at any instant at the ATO pin in DPSK 2
< or FSK modes. a
L ATO (o] 16 Analog The analog output is the modulated carrier or the answer tone to be condi-
o transmit tionned and sent over the phona line mixed with the filtered signal from EXI. B
1 output F
EXI 1 17 External This analog input allows external tone to be filtered by an internal low-pass b
- tone input fitter. Filtered signal appears at ATO whataver RTS. 3
ATE | 2 Answer tone A logic “0" on this input instructs the chip to enter answer signaling tone
‘; enable mode according C/B selection, A logic *1” turns the chip on transmit data
K mode {refer to table 9). .
SEI } 21 Scrambler A logic *0” on this input enables the internal scrambler. A logic 1" ins- '
enable input tructs the chip to bypass the scrambler. :
B TxCLK o 24 Transmit This output delivers a transmit bit clock generated by the chip in syn- 3
i clock from chronous mode. When TxSCLK is used, TxCLK is locked on TxSCLK. H
i modem This output generates a logic “1" in asynchronous mede. i
i TxSCLK [ % Transmit This input receives a bit clock supplied by the DTE. This clock synchro- L
clock from nizes the internal transmit clock of the chip. In line monitoring mode ]
terminal this input receives the filters clock. {
— 2
. RTS ! 2 Request When a logic “0" is present on this input, the chip delivers on ATO a 3
e to send modulated signal or a signaling tone and the fiitered signal from EXI. 1
Y ' terminal Whenalogic 1" |spresenton(h|s input, ATO delivers only the filtered :
signal from EXI. When a I -1""is present on this input, the receive =
\- saction may be used for Ime manitoring and ATO delivers only the o4
- filtered signal from EXI. :
._
[
t
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Pin *
Namse Type No ancllon Description
RAI I 18 Receive This input receives the analog signal from the hybrid. It corresponds to the
analog input of the receive filters.
lnput
AF0 0 14 Recelve This analog output Is the sfanal received on RAI once filtered. The receive
filter fiter also equalizes the signal for adaptation to most existing lines. This output
output must be d to RDI through a itor to meet the level detection
conditions. i
RD! § 13 Receive This pin is the input of the carrier datection logic and of the demodulator.
demodulstor
input
DCD ] 1n Date carriar A logic “0” on this output indicates that a valid carrier signal is present on
detect RAI. A legic "1 means that no valid signal is being received. The hystere-
sls meet standards recommendation.
RxD ) 8 Receive Data bits demodulated are available serially at this output.
data
RxCLK [} ] Recelve This output delivers a receive bt clock generated by the chip. In asynchro-
clock rous mode this clock is 16 times the ion rate. In synch mode
the clock s equal to the bit rate,
TEST o} 10 Test This output Is an i diate demodulator output i for handshake
and test purposes.

GENERAL DESCRIPTION

The TSG7516 is a general purpose monolithic DPSK and FSK
modem implemented with double poly CMOS process, It
is capable of generating and recelving phase modulated
signals at data rates of 1200 bps or 600 bps as well as fre-
quency modulated signals at data rates up to 300 bps on
volce-grade telephone lines. Itis offered In a 28 pin package
capable of operating full-duplex according to three pin selec-
table standards :

® CCITT V22 A-B.

¢ Boll 212A with its low speed mode;

® Belf 103.

246

All filtering functions required for frequency generation, out-
of-band noise rejection and demodulation are performed by
on-chip switched capacitor filters. In phase modulation the
modem provides all data buffering and scrambling functions
necessary for bit synchronous format and asynchronous cha-
racter format modes of operation. Internal frequencies are
generated from a 4.9152 MHz crystal reference.
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FUNCTIONAL DESCRIPTION

TRANSMITTER

The transmitter consists of two analog signal generators fol-
lowed by switched capacitor and continuous filters. In phase
modulation operation mode the DPSK signal generator is
preceded by a selectable scrambler and an asynchronous
to synchronous converter is included in character asynch-
ronous format mode,

Tone allocation: the modem on the end of the line which
initiates the call is called the originate modem. In hormal
transmission operation it transmits in low channel and recei-
ves In high channel. The other modem is the answer modem
which transmits in high channel and receives in low channel.

Modulators

DPSK modulator: the phase modutation type s differential
quadrature four phase shift keylng {see table 1). The 1200
bps data stream to be transmitted is converted Into two 300
dibits per second streams which madulate alternatively two
independant carriers, Consequently the base band shaping
is included is a 5 bit address ROM which generates samples
for a 8 bit switched capacitor DAC at a frequsncy equsls
to 8 times the carrier frequency.

TxD

BRS Phase shift

n-1

] 0 +90°

0°

+270°

+180°

-
O=io|=(c0]|3

+90°

1 +270°

Table 1: DPSK modulation

FSK modulator and tone generator: a frequency synthesi-
zer provides accurate clocks to a switched capacitor sine

wave generator (see table 2). Phase continuity Is maintai-
ned when a frequency shift occurs,

A/0 TxD Standard frequency
0 0 2025 Hz
1 2225 Hz
1 0 1070 Hz
1 1270 Hz

Table 2; FSK modulation {BELL 103)

Transmit filters

To avoid unwanted frequency components to be echoed by
the hybrid in the reception path, to maintain the level of spu-
rious out-of-band signals transmitted to the telephone line
below the limits specified by administrations (see figure
below) and to complete statistical amplitude and phase equa-
lization, the analog signals are processed by ten poles sharp
pass-band switched capacitor filters. The response of these
filters depends on the salected channel {Answer/Originate}
and the selected standard (BELL 212-V22/BELL 103). A con-
tinuous filter eliminates parasitic sampling effects. An addi-
tional low-pass filter input is provided. This allows to mix
and filter such tones as DTMF signals or speclal guard tones
{550 Hz) to the transmitted signal.

A dBm

3.4 43 16 1 (kHz)

Figurs 1 : Transmitted signal template

Scrambler

The scrambler used during phase modulation ensures the
transmission of a continuously changing pattem. This avoids
the receiving modem to drop out of lock on certain conti-
nuous repetitious data patterns. This scrambler may be disa-
bled during handshaking procedures. In V22 a special unloc-
king sequence is parformed on 84 spaces pattern at scram-
bler output.

Asynchronous to synchronous converter

The DPSK signal is synchronous in nature but the modem
has both an asynchronous as well as a synchronous mode
of operation in DPSK, So a data buffer is necessary to con-
vert variable rate asynchronous character data to an equi-
valent bit oriented synchronous data stream. This is done
by inserting or deleting stop bits. In addition this converter
is able to recognize and format the break signal.

1Standard Fraquency % deviation Mode
requency using 4.91 MHz from standard

1070 Hz 1066.7 Hz -0.3% BELL 103 Originate

1200 Hz 1200 Hz BELL 212A or V22, Originate
1270 Hz 12694 Hz -0.05% BELL 103 Originate

1800 Hz 1807.1 Hz +0.4% Guard tone V22

2025 Hz 2021 Hz -0.2% BELL 103 Answer

2100 Hz 2104.1 Hz +0.2% Answet tone CCITT

2225 Hz 2226.1 Hz +0.05% BELL 103

Answer or Answer tone BELL

2400 Hz 2400 Hz BELL 212A or V22,Answer

Table 3; Output frequency deviation
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The receiver includes two band-pass filters followed by an
amplifier and a hard limiter, Depending on selected standard,
the dstector output is passed through a DPSK demodula-
tor or a FSK demodulator, The DPSK demodulatar is follo-
wed by a descrambler and a selectable synchronous to
asynchronous converter. In addition a carrier detector moni-
tors the level of the recelved signal.

Tone allocation: in normat transmission operation the origi-
nate modem feceives in high channel and transmits in low
channel. The answer modem recsives in low channe! and
transmits in high channel.

Recelve fiiters

The signal delivered by the hybrid to the receive analog input
Is @ mixture of transmitted signal, received signal and noise
with a level in the range from —48 dBmto —0 dBm. Depen-
ding on the operating mode and the selected standard the
20 poles raceive switched capacitor band-pass filter selects
the frequency band of the low channel or the high channel.
A ratio of 14/15is applied on the sampling clock frequency
between FSK and DPSK in the same operating mode {Ans-
wer/Originate). These filters reject out-of-band transmission
nolse components and undesirable adjacent channel echo
signals which can be fed from the transmit section into the
recelve saction. Fixed equalizetion is included in order to
assure fow error rate,

Amplifier and hard limiter

Once tiltered the recsived signal is amplified and fed to the
carrier detector. In order to limit analog parts In the design
all the demodulator techniques used In the TSG7515 are
based on zero crossing detection. So the received signal is
just limited before entering demodulator.

Demodulators

DPSK demodulator; a DPLL is used to recover the carrier
signal. This DPLL has a lock rangs of +2 Hz but as the inco-
ming carrier may present an offset of +7 Hz a second loop
allows the first DPLL to lock on the exact frequency of the
carrier with an accuracy of +1 Hz and to follow its slow
variations. Then the limited received signal is mixed through
exclusive-Or with the recovered carrier and with the 90
degrees phase shifted recovered carrier. The results are pro-
cessed through four poles Besse! filters which provide a good
amplituds propagation time compromise. The received sam-
pling clock is recovered from these base band data with a
simple DPLL. The received data are sampled by this clock
and then converted into a serial synchronous bit stream.

ESK demodulator; the zero crossing detector output Is pas-
sed through a shift register whose length depends on the
operating mode {Answer/Originate). The output of the shift
register and the detector are mixed into an exclusive-Or.
Then they are processed through a four poles Besse! filter
and a slicer.

248

Once demodulated DPSK data are generally processed (cf
next paragraph) but during call set-up procedures or data
set testing it is of importance to monitor the demodulator
output. So in DPSK mode demodulated data are available
on TEST pin,

Descrambler and synchronous
to asynchronous converter

Data coming from the DPSK demodulator are unscrambled,
In V22 the unlogking sequence is detected at descrambler
input and the original data are decoded before descrambling.
In asynchronous character format mode of operation a data
buffer is able to detect missing stop bits and reinsert them.
The converter is able to recognize the break signal and trans-
mits it without modification,

Carrier deatector

Whenever valid signals are being received at the input of
the demodulator and are acceptable for demodulation, car-
rier detect output is pulled down. A delay is timed out before
the carrier received or carrier lost signal changes carrier
detect output to provide immunity against noise bursts. The
modem also provides at least 2 dB of hysteresis between
the carrier ON and the carrier OFF thresholds (see diagram
below).

[115 L’—ZJ

In DPSK mode 105 ms<t1< 205 ms
InFSK  mode 105 ms<t1< 205 ms

10ms<t2<Z4ms
25 ms<2<75ms

POy ety e 1
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LOOP TESTS CLOCKS ?b 3 3 o ‘5-
In synchronous mode of operation TxCLK, TxSCLK and
LOOP 3 RxCLK are respectively working as the V24 circuits C114,
C113 and C115. In asynchronous mode of operation RxCLK

This loop is celled the analog loop. When it is selected the
receive filters and the demodulators are configured to pro-
cess the same channel as the transmit section. The trans-
mit carrier has to be looped back externally to the recelve
analog input. This loop allows the user or the DTE to check
the satisfactory working of the local DCE.

Loor 2

This loop is called the digital loop. When it is selected recei-
ved data, receive clock and data carrier detect signals are
respectively and internally looped back on transmit data,
transmit clock from terminal and request to send. This loop
allows the user or the DTE to check the satisfactory wor-
king of the line and the remote DCE,

can be used as baud rate clock to synchronize the transmit
and the receive sections of a UART (see table 4).

OSCILLATOR OUTPUT
The buffered master clock (4.9162 MHz) is made available
at output CLK. it can be used as a clock for a microcantroller.

VOLTAGE REFERENCE

A temperature compensated voitage reference build with a
zener Is included in the chip. This voltage is used to cafi-
brate transmit levels and to generate the carrier detection
thresholds.

A/S c/B BRS TXCLK RxCLK Mode
-1 -1 0 1 19.2 kHz V22
oud ol 1 1 9.6 kHz asynchronous
1 0 1 19.2 kHz BELL 212A
asynchronous
1 1 4.8 kHz and BELL 103
1 -1 0 1200 Hz 1200 Hz V22
ou 0 1 600 Hz 600 Hz synchronous
1 1] 1200 Hz 1200 Hz BELL 212A
synchronous
1 1 4.8 kHz and BELL 103
Tabie 4; Clocks operation
LINE MONITORING broad frequency bands. Furthermore the DCD performs

A special mode has been included in the TSG76156 to
monitor the line during an automatic call. When this
mode is selected receive filters clock is directly derived
from TxSCLK which allows the user to precisely observe

afastcarrier detection equivalent to an envelope detec-
tion. As the center frequency of the receive filters is
proportional to TxSCLK frequency in this mode it is
possible to tune the passband according to the frequen-
cies to be detected (see table b).

Originate Answer
TxSCLK Center Passband Ceonter Passband Application
frequency at3dB frequency at 3 dB
210 kHz 2400 Hz £400 Hz 1200 Hz +400 Hz Voice
detection
440 Hz
610 Hz 185 Hz detaction
45 kHz
330 Hz
260 Hz +85 Hz detection
Dial tone and
76.8 kHz 440 Hz +160 Hz Busy tone
detection

Table &:
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POWER SUPPLIES DECOUPLING AND LAYOUT
CONSIDERATIONS

Power supplies to digital systems may contain high
amplitude spikes and other noise. To optimize perfor-
mances of the TSG7515 operating in close proximity to
digital systems, supply and ground noise should be min-
imized. This involves attention to power supply design
and circuit board layout.

The power supplies should be bypassed with tantalum
or electrolytic type capacitors to obtain noise free opera-
tion. These capacitors should be located close to the
TSG7515. The electrolytic type capacitors should be
bypassed with ceramic capacitors for improved high fre-
quency performance.

Power supplies connections should be short and direct.
Ground loops should be avoided.

Coupling between analog inputs and digital lines should
be minimized by careful fayout. The RDI input {pin 13)is
extremely sensitive to noise. The connection between
this point and RFO (pin 14) through a ceramic type
capacitor should be as short as possible and coupling
betweean this connection and digital signals should be
minimized by careful layout.

CARRIER RECOVERY LOOP

The carrier recovery loop utilizes a digital phase lock
loop. Performances of the TSG7515 depend directly on
this DPLL which needs to be resetted before receiving a
DPSK carrier.

Three ways of resetting the DPLL exist onthe TSG7515:

® A trailing edge on DCD.
o Changing FSK mode to DPSK mode or reversely.
o Changing receive channel.

These three ways of resetting the DPLL should be used

EXAMPLES

87D 08658

DT-95-33-05

in the softwgre included in the microcontroller to per-
form the various set-up procedures and handshakes.

TYPICAL PERFORMANCES (PRELIMINARY)

The typical performances listed below are achieved with
the environment described in the previous paragraph.
o Dynamic range: 0 dBm to -45 dBm.

e BER performances:

Conditions:

Xmit level = -10 dBm,

Rec level = - 25 dBm,
Message 511 bits

on CCETT lines 1, 2,3, 4

and CNET lines QN and 3VHF
and US lines C4, C2 and CO.

1200 bps operation

BER < 10%fora 7 dB SNR
BER < 10-%fora 11 dB SNR

300 bps operation

BER < 102%fora 3 dB SNR
BER < 10-¢fora 8 dB SNR

e Specific DPSK performances

Phase hits sensitivity

Phase Jitter

: 25 degree
: 35 degree} BER < 10-¢

Amplitude hits sensitivity: £10d8
Offset carrier sensitivity : SNR increase

'1 800 Hz guard tone

sensitivity

<+1dB

: SNR increase
<+2dB

e Specific FSK performances
Bias Distortion : less than 5%

Jitter

o V22-V25 received signals in Originate mode.

Line

DCD L

Il

:less than 12%

———{ ) { }———[2100 Hz}———funscrambled marks 2400 Hz ][ data...

The DPLL is automatically resetted

o Bell 212A received signals in Originate mode.

Line

———{ M} (}———[2225 Hz] {scrambled marks 2400 Hz ][ data...

Y e e e ——

LI

This transition to "-1" is needed to reset the DPLL

2-52



S G S-THOMSON

47D D I?':lE':IEB? 0008&Lk59 5
TSG7615

87D 08659 D T-75- -5
SELECTION MODE TABLES 5-33-05

SYNTHESIS OF DIFFERENT MODES FOR RECEIVE SECTION

Ce |BRS| TL | A0 Receive Mode
-1 X -1 0 DPSK Originate foop 3
ou0 1 DPSK Answer loop 3
[ ] DPSK Answer loop 2
— V22
1 DPSK Originate loop 2
1 0 DPSK Answer
1 DPSK Originate
1 0 -1 4] DPSK Originate loop 3
1 DPSK Answer loop 3
0 0 DPSK Answer loop 2
— BELL 212 A
1 DPSK Originate loop 2
1 0 DPSK Answer
1 DPSK Originate o
1 -1 0 FSK Originate loop 3
1 FSK Answer loop 3
0 0 FSK Answer loop 2
BELL 103
1 FSK Originate loop 2
1 0 FSK Answer
1 £SK Originate

Table 6

Answer : Receive in low channe
Qriginate : Receive in high channel
Loop 3 : Analog loop
Loop 2 : Digital loop

SYNTHESIS OF DIFFERENT MODES FOR TRANSMIT SECTION

ATE | €/8 | BRS | A/0 Transmit Mode
0 o:,lo X X 2100 Hz Answer
ol tone
1 2225 Hz
1 -1 0 0 DPSK 1200 bps Answer
1 DPSK 1200 bps Originate wn){::ut
1 0 DPSK 600 bps Answer Q(zflf
1 DPSK 600 bps Originate
0 o 0 DPSK 1200 bps Answer v22
1 DPSK 1200 bps Originate 1%11'1
1 0 DPSK 600 bps Answer guard
1 DPSK 600 bps Originate tone
1 0 0 DPSK 1200 bps Answer
1 DPSK 1200 bps Originate BELL
1 [} FSK 0-300 bps Answer 212A
1 FSK 0-300 bps Originate

Table 7

Answer : Transmit in high channe!
Originate : Transmit In low channel

2-53
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TSG7615

MODE SELECTION IN PHASE MODULATION TRANSMISSION

DTN5-33-05

660
X Transmissior 8 7 D 0 8
A/S CLS OSF mode length Over-speed
-1 0 0 s +1%, -2.6%
1 +2.3%, ~2.5% 4
1 0 " +1%, ~25%
1 +2.3%, ~2.5%
Asynchronous
0 0 0 9 +1%, -2.6%
1 +2.3%, -2.5%
1 0 10 +1%, -2.5%
1 +2.3%, -2.5% -
1 0 0 Synchronous 2
Table 8 3
2
TEST PIN
ATE ¢/B BRS Transmit Recelve Test
0 -1 0 V22 DPSK 600 bps DDO
ou 0 2100 Hz
1 V22 DPSK 1200 bps DDO
1 0 BELL 212A DPSK 1200 b [»]a]¢]
2225 Hz - pe
1 BELL 103 FSK 0-300 bps HLO
1 -1 0 V22 without guard tone DPSK 1200 bps Dbo
1 V22 without guard tone DPSX 600 bps DDO
0 0 V22 with guard tone DPSK 1200 bps DDO
1 V22 with guard tone DPSK 600 bps DDO
1 0 BELL 212A DPSK 1200 bps bbo
1 BELL 103 FSK 0-300 bps HLO
Table 9
DDO : DPSK demodutator output
HLO : Hard limiter output
2.54 :
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TSG7616
e
MAXIMUM RATINGS 87D 08661 D T_ ?5-_33 _05
Rating Symbol Value Unit
Supply voltage vt +7 v
Su voita v~ -7 v
poly - g — ry S above those listed under “Absolute maxi-
Analog input range Vin V™ Vi<V v mum tatings” may cause permanent damage 1o the
) eVt davice. This is a stress rating only and functional ope-
Digital input range Vi GND<Vi<V v rahon of the device at these or any other conditions
{oxcet throe-state inputs} pesiods may affect device relability
Three-state input range Vi \'2 <V‘|3<V+ \' Swndard CMOS handhng pcoceduros should be
Operating temperature range TA 0Oto 70 °C ployed to avoid p to e
Storage temperature range Tﬁi -85 t0 125 °C
Pin temperature Ts 260 °C
{soldering, 10 s}
ELECTRIC OPERATING CHARACTERISTICS
Characteristic ) Symbot Min Nom Max Unit i
Positive supply voltage vt 475 5 §.25 v J
Negative supply voltage v- -6.26 -5 -4.75 v i
v+ operating current 1+ - 10 0 ma |
V™ operating current [ -2 -7 - mA !
f t
:
;
1 ) :
&
:
: k:
1

B2 vty

188
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is TSG7516
3 D.C. AND OPERATING CHARACTERISTICS 87D 08686 2 D T' '75-" 33 - 05
TA=0°C to +70°C, V¥ = +5 V6%, V™ = -5 V5%, GND=0 V
. {Unless otherwise noted)
A DIGITAL INTERFACE
2 Characteristic Symbol Min Typ* Max Unit
S Input current {ViLmin < Vi< Viymax) It -50 - 50 HA
Output low level current (VoL =04 V} oL 800 - - HA
ko Qutput high level current (VoH=2.4V) loH - - -40 BA
o Input low voltage ViL GND - 0.8 4
Input high voltage Vi 2 - vt v
Input negative voltage Vin V- - -4 \'
i * Typical values are for TA = 25°C and nominat power supply values
ANALOG INTERFACE, FILTERS INPUTS AND QUTPUTS (RAI-RFO, EXI-ATO)
< Characteristic Symbol Min Typ* Max Unit
Input leakage current { -3 V<VIN< +3 V) L ~10 - 10 HA
Input resistance Ry 3 - M
B Input voltage swing VinN -3 - +3 v
o Output offsst voltage Vor -500 - +600 mv
::' : Output voltage swing (R > 10 kn} Vos -2 - +2 v
:w' . Load capacitance oL - - 20 pF
2 Load resistance RL 10 - ki
- Signal distortion D —40 d8
: ANALOG INTERFACE, TRANSMIT OUTPUT (ATO}
EXI connected to GND
Charactarlstic Symbol Min Typ* Max Unit
; Output offset voltage Vo - 5600 - +500 mV
3 Output voltage swing (R / 10 kA, CL =20 pF) - -
Carriers Yo 2.2 vV
Answer/Qrlginate amplitude. ratio AR -1 +1 d8
: Guard tone 1800 Hz Yo - 1.1 - v,
2400 Hz with 1800 Hz Vo - 1.9 - V
- RTS attenuation At 65 - - dB
ANALOG INTERFACE, RECEIVE DEMODULATOR INPUT (RDI)
3
Charactaristic Symbol Min Typ* Max Unit
Serial capacitor from RFO Clink** -1 10 - uF
Maximum detection levs! to valid DGD output NL - 9.8 - mvp
Minimum detaction level to velid DCD output N2 - 13.8 - mVp
i Hysterasis etect N1/N2 2 ~ 5 d8
£
fr ** This capacitor must be unpolarized type capacitor
4
%
|
§ 2-58 R
t <
; 21
i
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DYNAMIC CHARACTERISTICS 87D 08663 D 'r. n5- 23-p 5

RECEIVE FILTER TRANSFER CHARACTERISTICS IN DPSK

LOW CHANNEL
Characteristic Symbot Min Typ* Max Unit
Absolute passband gain at 1200 Hz GA - +6 - dB
Relative gain to GA at 600 Hz GR - -45 - [L]:]
900 Hz - -0.5 - dB
1500 Hz - +0.8 - ds
1800 Hz - -850 - d8
2400 Hz - -65 - d8
i
HIGH CHANNEL
Characteristic Symbol Min Typ* Max Unit
Absolute passband gain at 2400 Hz GA - +6 - dB
Relative gain to GA at 2100 Hz GR - -0.2 - d8
2700 Hz - +0.7 - dB
1800 Hz - -25 - dB
1200 Hz - ~68 - dB

RECEIVE FILTER TRANSFER CHARACTERISTICS IN FSK

in FSK the receive fiiter is the same as in DPSK but the sampling frequency is multiplied by a 14/15 ratio {i.e. 2400 Hz in DPSK becomes
2240 Hz In FSKL

LOW CHANNEL

Characterlstic Symbol Min Typ* Max Unit
Absolute passband gain at 1120 Hz GA - +6 - dB
HIGH CHANNEL
Characteristic Symbol Min Typ* Max Unit '
Absolute passband gain at 2240 Hz GA - +6 - d8
¢
, B
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- T-15-23-04
87D 08664 D

SUMMARY OF THE DIFFERENCES BETWEEN BELL 212A AND V22 A-E

Feature BELL 212A vz
Low speed mode 0-300 bps FSK 600 bps DPSK
Guard tone No 1800 Hz optional®
Answer tone 2226 Hz 2100 Hz
Character langth in asynchronous mode in DPSK 9, 10 bits 8, 9, 10, 11 bits®*
Over speed mods in asynchronous mode in DPSK No Yes**
64 spaces detection ) No Yes

Table 10

* 650 Hz may be extemally generated and -added to the transmit signal through EXI.
** Features of V22 are available in BELL 212A on the chip.

All these differences are taken into consideration inside the TSG7615

CASE CB-132

P SUFFIX C SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE

3 15 [£}]
[olnlelnlulalalietietalalals]

2

Dawum {1} Nom:nal imension
“) — T 1 2] True gromatrical position

o
ul.luuuuuuuuuuuuu

"

J8imas. 14
[U]
28 s
DiN '
ASIE | F 144 CB-132
CEl DATA JEDEC SITELESC

This is advance information and specifications are subject to change without notice.
Please inquire with our safes offices about the availablility of the different packages.

87D D I 7929237 0008kkLY 9 r
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THOMSON COMPONENTS MOSTEK

87D 09185

DT-76-

case outlines

1-33

CB-19 (TO 3) 1689 €B-33 (DO 4}
tE S @384
9 ¢2l 421
A i1 A 072 2 435 max
4 — — 27,17 max .30 i —
Nl 4 \H — @ 1.5 min
il L ] AY
5,46 ' _‘ i \
4013 mox I A T | S é;_.
& 22.86 mox M5 -,_<
| 381 mox 10-37UNF [ /
' i l 10.28 mox. |8 10.76 mox
(i { o} 111 ovar Hats & nded _I 2092 :
- .32 mo:
11,49 max @ 0.966 8 . +
1,092 139
I
209 B
EX]
CB-34 (DO §) CB-101 {DO 41)
T 2B min 407 28 min_ -l D204
i 5.20 27 ]
072 2.93 ' I
12,70 SoF 1,56 T i ¥
444 == R e -
952 max : N '
H % | 'oom @ 072 |
N i 0863 0863
\ :
— AN |
i
= 3‘@ l €B-102 {DO 35)
m ) 12.7 min 305 12.7 min 1.5
174" - 28 UNF / — 3 i 450 2,00
B i ‘ v
& var flol . = A
17.48 over flon 8 nded / 1270 me 194 mox, — = _,
ie o048 @ 0458 1
! 254 mox Iy 6.558
CB-117 ({TO 220 AB) for powar transistors CB-159 {TO 3 modified} 28
[]
¥
44 i
»— a3 '
28 9.8 1.2% 2217 max
X 10,2 1,35 [
1 238 I
[ A-dy 37 H t
-] = — B
sz L P i
o 3,05 min [s.85
8,
M/ B 4013 mox
ws (e CmBme
Nated 125 ala i ; : 3 l 381 mox
ouput @08 - 7 l J { .o
L H i +
Hl 1 + i ix ]
24 4 N .
78 11,43 mox i 3% [ %
' }
I 29 i
I ¥ -~

38
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THOMSON COMPONENTS MOSTEK

87D 09186 D T-15-11-373

case outlines

D

e e ey 0
T i A R A

CB-197 (DO 27 A) CB-210 (F 126}
26 min 4,35 mox 26 min

T 26 min 98 mox 26 min. o'5.4 rar
g —» =

l e 2jmax 2 3,05 max
o et

r—— e | ]

Vil /i B
i : = =T = ES ] N

{0128 max 2128 mas , 7 ] ” i X
@07 2 0.74] i =
0,85 0,86 .

CB-244 (TO 218 - TOP 3)

CB-257 (AG)

152 44
[ IPSUON.LT S [ Sl
. 154 : 45

c has

— l 20 min P$maa. 20min. @ 8max -
1 3

L A /4
= —"
7 4
5
T 1 1 2135 B13s i
145 145
; .
212 0.5 mun B E
T4 ¢
Transistae - 123 = BCE CB-267 (TO 48
: Y Trynsiee 123 = KAG —t { J
:I: 55 55 Tnoc 123=A:1 426 27 24202
E M X
: &)
o 0 i
i CB-263(MUB6) 1 e Thyrter ¢ N I
i mkam’:d,az.omr g:::;;ui; ;h«.id 23525 w!
ox. x mm 1 e lecd @ -
k Approx. lergth » 200 men ot
s i 8

,
)
k3
3

a8

N 2 42 max

Bman

: (I 2
- i e
H ;, i‘,
Hios . I
=)o i E
¥ . b
M6 P .
& -BONF, -
H H 16.5 max: -
: kete 2 3,55 depth - 2 =,
o) Mmel Ny {Fenddried B.274 (1L 3
Trevister : 723 =8 CE (T i
Thynstor 1123 = GAK ¢
425 9.55 4
2 2am 435 10.05 B
CB-269 (TO 65) .2 min 1,25 7.55 3
[*7.75 8.05 2
21.8mn 3
x 1 L |
2 165mo
DR | . " 675 i
a 7.25 A
é |
a!
. p
L1216” over fats 6 sided _r"‘- :
: :
v —r % 3
H s h T2 Ty i
: & o Thyristor 1123 = KAG 127 mm. asaz0s] [, Jaseos
Ll Trice :123=Aj;A2G
X 1t ogBUNF § !
! AL SN
39
v
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THOMSON COMPONENTS MOSTEK
13
3 87D 09187 DT-75-(1-33
: case outlines :
L €B-338 (TO 83) CB-415 (10 220 AB) for thyristors and triacs
360008 3
60 085 i
|——l( m utgigg 103203 / 63004
27 over_flats - 6 sided t Y _i; 1 t.
4 25 ; &
F 17.5 ! 8 min. 5.4 Fol
18.5 at
2,17 mox. /
g i
2 =lE ey
1= g
4 - 3 57
- »a 2,54 £0.25 L1 2842025
M2 e
A
K AG - Thynstor ;Z
7,3
A.
d A1A2G = Tn 7
: 1A2G = Tnac G$|
3
£ <8-417 €B-425 (DOP 3)
4 . 5 .4
L : 145
3 1,85
3 254 min 8,89 max 25,4 min ]
: — ]
3 = | ] :
© 3,68 max © 1,092 mox i
k @212 05~n =13
1.4 1
55 I l, 5.5 27
[ 25
E
‘ CB-426 (DO 220 AB) for insulated types CB-428 (TO 220 AB) for duo diodes
: +0.40 34
28-058 ovaaa.g-ao.os? 285 9.8 o
.8-0. 10.3£0; , . .
03205 295 10,66 1,3
oo o . | 1%
Yes 5% ! -
:. ?‘.?‘ |6|J i
b 11225 i 3,08 min Les
FS ‘ ‘ - | Y Centoct u-u,’
3 £ p 177 max | t
d : E 050,15 Nated L i
~ ~ auv'pm 205 | i ""I min
g i) 638 max
1 2403 2.54 2,54 21
B e 28
; 40
i

o
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THOMSON COMPONENTS MOSTEK

: 87D 09188 D T-156-1l-33

case outlines

cBa29 ' CB-451 (ISOTOP} 22

¢ 26 min, 98 mox. 26 min 251 mox. 222
/ i l
ol
S A R|IR
4 7/
1 195
2 1.0 mos, @ 1,08 mox 35 y 705
| I @43
CB-452 {ISOTOP) 243
3.5 18 E
37 122 . -
89 8
7.8 !
4 min

P—l 58

@' famin [ {57
==

|

]

075 oln ey
== 085 oy

254

=Ty ),

—]

=

- b -
B £\
> 241 J 1,95 ] Screw Pin B2 may be omitied
E Z43 | YR8 1 faroy MOHIOO for atrensistor.
-—-}%ﬂ—-—l 15.5 min
30
03"
: )
3 EX] CB-468 (DO 220 AB) for uninsulated types m
¢ 25
4 28 98 . 125
27 1032 135
. 236
i 'y 37
e s
. 35—
i ale
2 o
B Fin B2 may be omitted for a transister. S| 3,05 min 585
£ &,
{ Contactarea |
H s Foce d'oppur
" €B-465 (MINIMELF) Nated 125 na
suput @08 18 =2
— 8 mox
33 e 1.5 f:;;fve -
36 162
508 24
28
E CB-474 045 09
04 04 (] 03
05 03 |
08 008
12 [N
_1_ A ]
005 i
.15 12 0.45
05ma 13 0.6
..
CB-446 (MELF)
4.80 2 2.55
520 745 __JEE_
1
0
. ﬂ ‘*_— = H
¥ 10 o7 |
i 043
3 13
b -
;?! 0,35 0.45
% 0,45 .55
E‘ 0Smox 25 mas.
é.' Dimensions in millimeters
17, 41
1S




