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L Series

CMOS 1,200bps PSK SINGLE CHIP MODEM

@Compatible with Bell212A (High speed)/CCITT V.22
@Tone Generator Incorporated
@Call Progress Tone Detection Function Provided

EDESCRIPTION
The STC9492C series is a Bell 212A (high speed)/CCITT V.22 compatible, single chip, 1,200 bps CMOS LSl
for a PSK MODEM. The built-in additional functions include answer and guard tones generation functions
and a call progress tone detection function.
The high quality switched capacitor circuits and the adaptive equalizing algorithm are adopted in the signal
processing, so that they realize highly reliable data quality.

BFEATURES
@Compatible with Bell 212A (high speed), CCITT V.22
@BLilt-in Tone Generator (2,225Hz/2,100Hz/1,800Hz)
@Call Progress Tone Detector On Chip
@Adaptive Equalizer On Chip

@4.032MHz Crystal Oscillation --- Quartz oscillator and capacitors externally connected

@Test FUNCHON -+ vvee e Analog Loop-back Test
Digital Remote Loop-back Test
@Low Power Consumption - «----«--eeeeee o Operation  : 120mw (Typ)
Power down : 104W (Max)
@Input/Output Interface CMOS level
@Single Power Supply -+« eeevreiieni., 5V+10%
@Package: - «:+- - -oereetaiariiiiiieiiiiae i, 28-pin DIP (plastic)/28-pin SOP (plastic)
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EPIN CONFIGURATION (This also applies to DIP and SOP.)

ST 0sc2 T
MON 0sC1
PS5 O NEM
Vss q RxD
|15) a RT
™0 o/A
SCBE ALB
DLB/EXT*'([] sar
FALF ( ANSC
B/C ] Voo
:In:m lé ‘;zc %1 Optionally available.
cpA TLA
RxAa Q14 TxA

HPIN DESCRIPTION

Pin Name | Pin No. | 1/0 Functions
ST 1 0 [Transmit timing output]
Outputs a transmit timing signal synchronized with the internal operation.
{Call progress tone detection output]
LMON 2 (o} Detects call progress tones generated during line connection, and outputs their energy
envelope.
755 [PSK signal detection output]
PSD 8 0 When detects the PSK carrier in a receive signal, this produces low level.
Vss 4 — [Vss supply for the digital section] ov
0 5 o [Carrier detection output]
When detects the appointed energy within receive band, this produces low level.
[Transmit data input]
TxD 6 1* Inputs transmit data for PSK moduration.
Mark : High level Space : Low level
[Scrambler control input}
SCBE 7 1* The low level input enables the scrambler active.

This should be high level for transmitting non-scrambled data.

[Digital remote loop-back test input]
* The low level input sets a remote digital loop.
RxD produces mark continuously during this test mode.

[External transmit timing input}
EXT 1> The external transmit timing can be input to this terminal.
Tolerance : within £0.01% of data transmit speed
{1,200bps/600bps selection input]
AL 9 * Selects the transmit speed.
1,200bps : High level 600bps : Low level

{Bell/CCITT mode selection input]
B/C 10 1* Controls answer tone or guard tone connected with Bell/CCITT mode.
Bell : High level CCITT : Low level

[Call progress tone detection level adjust]

Q|
=
oe)

I
=

MADJ 11 | The call progress tone detection level can be adjusted by supplied voltage.
When unused, this should be connected to SG, Vee or Vee.
Ve 12 — [Vee supply for the analog section] 0V
+1 I* has a built-in pull-up resistor. =2 Optional selection
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Pin Name ! Pin No. ] 1/0 I Functions
[Carrier detection level adjust]
CDA 13 1/0 Can adjust a carrier detection level by potential difference with SG.
(when opened, produg(ﬁi:ng“F 1.0V)

RxA [Receive analog input]
Inputs the receive analog signal.
-_— ]

TxA [Transmit analog output]
Outputs the transmit analog signal.
P
1/0

[Transmit level adjust]

TLA
(When opened, produces =Vgg+1.0V)
- ]

Can adjust a transmit signal output level by potential difference with SG.
[Signa! ground)

SG 17 ' (o] Outputs a reference potential of an analog signal.
(When opened, produces =2.5V)

{[Vec supply for the analog section] +5V
[Vop supply for the digital section] +5v

[Answer tone control input]
The low level input enables answer tone generation during SQT is high level.
——— = T2 UTIE géneration during S
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[Squelch transmitter]

sar The high level inpqt squelcheg» the carrﬁr transmitting.
[Analog loop-back test input]
ALB The high level input leads to connection of modulated output to demodulated input,

so that enables the analog loop-back test.

Both ALB and SQT are made high, the power-down mode is established.
[Originate or Answer mode selection input)

Originate mode : High level Answer mode : Low level

[Receive timing output]

Outputs a receive timing signal.
[Receive data output)

Outputs the PSK demodurated serial data. This produces high level continuously

when PSD is high level or DLB is low level.

Mark : High level Space : Low level
]
[Non-scrambled mark detection output]

NSM Outputs low level when 64 or more continuous mark signals are detected in the input
of the descrambler.
——— 5 o
0SC1 [Osciltation input/output]
0SC2 28 0 Connects a 4.032MHz crystal oscillator and capacitors.

*1 I* has a built-in pull-up resistor.

MSTC9492C SERIES

Name [ Optional Selection (#8 pin) l Package
STC9492C,5 ‘ 5TE 28-pin DIP
STC9492Mp 28-pin SOP
STC9492C e EXT 28-pin DIP
STC9492M,¢ 28-pin SOP ‘1
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EABSOLUTE MAXIMUM RATINGS

Parameter Symbol l Ratings Unit
Vee 7 \Y
Supply voltage T—— — - 7 v
input Analog input Via*! - 77Vrzg;°.3 to Vec+0.3 \
voltage | Digital input N © Vss—0.3toVop+0.3 v
Power dissipation Pp 500 mwW
Storage temperature Tsig | ) —65 to 150 °C
Soldering temperature and time Tsol B " 260°C, 10s (at lead) —

ERECOMMENDED OPERATING CONDITIONS (fosc=4.032MHz, Vss=Vee=0V)

Parameter l Symbol Conditions Min Typ Max Unit
Supply voltage for analog section | Vg — 4.75 5.0 5.25 \
Supply voltage for digital section Voo — 4.75 5.0 5.25 \
Analog input voltage Via — Vee - Vee \
Digital input voltage Vip l - Vss —_ ‘ Voo Y
Operating temperature Towr | — L —10 2% | 10 °C
7scillating frequency tolerance Afosc 1 Cry staI/ExternéI clock —-0.01 0 [ +0.0t %
BELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vpp=5.0V, Vss=Vege=0V, Ta=25°C)
Parameter l Symbol l Conditions Min Typ Max Unit
Digital section | Operating T lopo SQT or ALB="L" — 3 5 mA
operating current loos SQT=ALB="H" — — 1 uA
ﬁHigh level input voitage Vi . 3.5 — Voo \
Low level input voltage Vie Vss — 1.5 \
High level input current Ik » *1 — — 1 ©A
Low level input current e 5 10 30 uA
I High level output current Iou—i‘k Von=4.5V*? — 3.5 — mA
™ Low level output current loL | T Vo=0.5V*? — 3.5 — mA
Analog section | Operating leco | SQT or ALB="L" — 20 30 mA
operating current | Power-down lccs SQT=ALB="H" — — 1 uh
. Zsa SG - 70 150 Q
Qutput DC lmiedance - Zon - <A — 150 250 P
Reference voltage generator U Zma Vra—Vsg=1.0V 20 — 500 kQ
output impedance Zoon Veon—Vse=1.0V 20 — | 500 kQ
. | Zrea RxA 5 — — MQ
Input DC impedance 1r Zunos MADJ 5 — — Mo

*1 Digital input terminal except for OSC1. (puli-up resistor is built-in)

*2 ST, LMON, PSD, ED, RT, RxD, NSM
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®AC Electrical Characteristics

O Transmit

I -/
| OReceive
|
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i *2 Call Progress Tone

| *3 Non Scrambled Mark

| *4 During NSM="L"; RxD—"H"(fixed) when B/C = "H"

| —__ RxD—"L"(fixed) when B/C="L"

*5 RxD output or PSD output are invalid because the demodulator
{ is capturing.

signal (voluntary serial data including “0") to TxD after SCBE—
L.

NSM : Non Scrambled Mark
SM : Scrambled Mark

|
|
|
*1 The scramble start in Bell mode (B/C="H") requires the training |
|
|

O Transmitter (fosc=4.032MHz, Vop=Vcc=5.0v, Ta=257C)

Delay time Trigger signal | Symbol II Min ﬁyp Max J Unit

Power-on ALB or SQT—"L" tw
SQT="H", ANSC— "L~

Answer tone transmit tron
Answer tone stop SQ?W—»“H" tror

Carrier transmit
Carrier stop

SQT—"L" tcon
ANSC="H",SQT—'H" | 1,
Scrambler start SQT="L", SCBE—"L"
Scrambler stop SQT="L", SCBE—"H"
*6 In case of CCITT mode, 1,200 bps

OReceiver (fosc=4.032MHz, vpp= Vec=5.0V, Ta=25C)
Delay time Input signal J Symbol ' Min l Typ —IiMax [ Unit

Call progress tone
detection time

Call progress tone

Carrier detection time

Phase shifted signal

PSK energy

detection time (600 baud)
Non-scrambled mark

detection time Non-scrambled mark
Settling time Scrambled data




@ Analog Characteristics

O Transmitter (Vec=5.0V, Ta=25C, TLAis opened)
Parameter Symbol \ Condition Min Typ Max l Unit
Beil Answer tone 2,205 2,225
Tone frequency f, CCITT Answer tone 2,090 2,100 Hz
CCITT Guard tone 1,790 1,800
Answer tone -12.0 —-10.5 -9.0
it level P dB
Transmit leve PSK carrier “13.5 | —12.0 | —10.5 "
) f=4 to 8kHz — — P-20
:';’\:prec"’d transmit Pe f=8 to 12kHz — - P-40 dBm
f=12kHz - — P-60
O Receiver (Vec=5.0V, Ta=25C, CDAis opened)
Parameter Symbol Condition Min Typ Max Unit
Allowable input range DR at RxA —40 - -5 dBm
Lon OFF—ON (On level) ] —43 — — dBm
Carrier detection level Lorr ON—OFF (Off level) — — —48 dBm
Ly 7Hysteresis width 1 2 — 4B
Call progress tone Lp Veg=Vmaos=Vee — — —32 dBm
detection level Lar Lo (Max) — Lo (Min) 10 — — dB
MFUNCTIONS
@Oscillating Circuit
O Crystal quartz oscillation
Cs osC1 J>0
X'tal ] \ l
Co y
}_I.Esci } Ca, Co=20-30pF
o External clock into OSC1
Vi ——-— -\
Vr -
v Ti—
[::——T o
Parameter Symbol Condition Tolerance
>Vpp— —
Amplitude Ve ZVop—1.0V
Vi <Vgs+1.0V —
Frequency /T 4.032MHz +0.01%
Duty T/T 50% +15%
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@®Operation Mode
ALB ] sQT | Mode
. Low level Normal mode (transmission enable)
High level - — N
High tevel Transmission disable mode
Low level T Analog loop-back test mode

High level T Power-down mode

Low level

O Power-down mode
During both ALB and SQT are high level, oscillation stops and operating current is to be below 2uA.

O Analog loop-back test mode
In the analog loop-back test mode, the functional test (including LSI) shouid be easily done, because
transmission data into TxD are sent to the demodulator through the modulator automatically and appear
from RxD again.
During this mode, transmit buffer so operates that test signal can be monitored, and, input signal into RxD
is ignored by the demodulator but call progress tone can be detected.

O Transmission disable mode
In this mode, the transmitter stops it's operation but the receiver operates.
And the answer tone should be transmitted by ANSC being low level.

O Normal mode
Both the transmitter and the receiver become active, the PSK modulated signal which has a center frequency
of 1,200Hz or 2,400Hz (depend on O/A input) can be transmitted, and a 1,800+10Hz guard tone can be
transmitted when ANSC ="L" and CCITT answer mode are selected.

@ Transmitter
ORelation between input data and transmit timing signal

TxD N [ El I

b T

Sampling Pulse

]

]
| | 1

1/T : Data transmission speed (1,200bps/600bps)

In case of using an external transmit timing (EXT), the frequency tolerance of EXT should be less than
10.01% of data transmission speed.
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O Scrambler
{Scrambier control}

Transmit data [ SCBE [ Algorithm
Scrambled Low level Ds(n)=Di(n) + Ds(n— 14)+Ds(n—17)
Non-scrambled High level Ds(n)=Di(n)

« Di(n) : Input data (TxD)
« Ds(n—k) ; Scrambler output (k is output data of k times before)}

o + : Logical addition {mod 2)

[Construction]
Os(n)

detector
Ditn) DE)
o x! : 1 bit delay circuit

. detector ; In the CCITT mode B/C="L",
output of the scrambler, this inverts the
In the Bell mode (B/C=
signal (voluntary serial data including

© Modulation
[Base-band modulation]
« 4-phase differential modulation

if it detects 64 or more continuous mark data in the
polarity of the following input data.

“H"), the detector output becomes invalid, so that the training
Q") are required into TxD to start the scrambler.

600bps

Phase shift (deg)

+ 90

v -

+ 0
+270

S . S
1
— +180

75% cosine roll off

- Roll off characteristic

[Transmit carrier frequency]
Originate mode----=r==rw 1,200Hz +£0.01%

Answer mode -ererr 2,400Hz £0.01%
o Tone Generator
Name [ sqT | ANSC o/R B/C Frequency
Answer tone . oL B ‘L | 2,100Hz £ 10Hz
H 2,225Hz +20Hz
Guard tone L W L L [ 1,800Hz + 10Hz




@®Receiver Vee
OCall progress tone detection T T
The definitions of the call progress tone are
different in each country, so that an appropriate

detection level can be adjusted by some external MADJ
voltage through the MADJ terminal.

O Demodulation
[Demodulated carrier frequency]
Mode ] O/A ] Carrier frequency | Tolerance
Originate | H | 72.00Mz +0.01%
Answer | L [ 12000z | z0.0%

[Data reliability]

* Bit error rate (BER)
BER

— 1,200bps, CCITT mode (In case of Bell originate mode, S/N
------ 600bps should be improved about 1d8 because
the guard tone is not transmitted.)

<note> Equivalent noise band width ; f =0.3 to 3.4kHz
Signal level ; 8= —30dBm

\ [ - below 1x10-5 at $/N=13dB

A
N
4 6 8 10 12 S/N(@8)

* Allowable range of the factor which makes the line characteristic worse

Factor [ Symbol I Range Unit
Frequency offset af 7 Hz
Phase jitter 8j +20 deg
O Descrambler
[Algorithm]

Do(n) =Ds(n) + Ds(n — 14)+Ds(n—17)

* Do(n) ; Output data (RxD)

* Ds(n—k) ; Descrambler input (k is input data of k times before)
¢+ ; Logical addition (mod 2)

D___ >———= Do(n)

[Construction]

Ds(n)

Ds(n-17)

o x7! : 1 bit delay circuit
* detector : In the CCITT mode (B/C="L"), if it detects 64 or more continuous mark data in the input

of the descrambler, this inverts the polarity of the following output data and outputs low
level to NSM.

In the Bell mode (B/C ="H"

), the detector output is invalid for the descrambler, but valid
for the NSM output.
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O Relation between output data (RxD) and receive timing output (RT)

SN e W N N [y N

wo T 1T 1

-— T

1/T : Data transmission speed (1,200bps/600bps)

ETEST FUNCTIONS
@ Analog loop-back test

ext Tt ot
TxD Trans , 4{ >——=0 TXA
Receive
RT Timing '
|
! J
RxD Receiver : .o___< I_ O RxA
|
1 |
ALB="H" ALB="L"

— Call progress
Qo
LMON tone Detector

@Digital remote loop-back test
|
ExT O—_‘?J'\"—— Transmit
! | Timing

———=0ST

|

Trans-
mitter | > =0 TxA

Receive
Timing

]
1
|
i
TxD o———o\r‘ﬁ
1
|
]
l
[}
]
|

RT O

RxA

Receiver

]

]
RxD 0414*
i
|

DLB="H’

B

O
|
o
[l
=
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BEXAMPLE OF APPLICATIONS
oC

THINSYS6L5E
“ditd o, 0ld a
o YO t S liea § ol y &
T 2 o8 ¥ 2 I B 2
z a ) 524 M "L, 3
2 o i 2 5 5
T €2 2 o ——————du ¥
8 & 108 s P 5 Mol
1 A e 1 0 3 [0 P
¥ o THAZED aTl%e Lsmp- —gyquuno
vy "l Troed K ZrdiasauzHom
123 LI 7|50 Now1p— Toeqsle  ump; ym N3G
v VL 3 1250 SN Po TITerge Q. % Mw sqy W
81 816, @ QP el W oy I
5
ovis 150l A V™ 9sdbe 7qee wasapS v
oz ! o0p oy SNYPG s codh ojod X
61 M P 2295 904 0 looa €V
4005t M I 2 3 M memmT MM soa  P¥
" vxy © 3825P7 57 qEEd v0d Ivod (12
"o Mg epg e eoaf ] efoa o
ny & 980Gy 2108 osf> | Ll M
™ E ot — {0 Sx” MM 0g 8
) d|
Z7{os L3 5 e 13 s Y
J: 108 = NV fe——0 11y
. 2,
A R wjHo 39V
1YL L8 5] Q)
TTjveo 1sp Tfis  Uspo
T FOYW R ~ i
11111 q 4 (1]
| v0oHvL A ]
INOHd 0) N —
0 i T aop S S—
zMsa e o J L
” 98AP1T010 o
04" gggIs] wa B8 (&= (NG[s 5 s e s wlals|wfE]z]s
S or nAw §R%gggege 538858828
rrrrr ] ' & el 902
9BEWT i Y0JHYL o % & wl ¥ ., r22222>
z ~ M
! p) RLE SE58B33RIB2 22 |l snsagas
! & MRAN = ==
- aop Lo _ g o o L £ 3 N P Y = % g o £ P £
ISAPIIOLQ b ar
¥EBZSOSSL  END 25 A M_
A T
0
GND enBojeuy : 4 (AG+) aur] anBojeUy - 90p ¢ on [

9T at
QN9 fendiq : kﬁu (AG+)  aur jeydig - aop . v

F-19



e e—

MPACKAGE DIMENSIONS
28-pin SOP

28-pin DIP
1.472Max
(37.4Max)
1.445 <0004
0.713Max
(367201 (18.1Max)
28 15 0.701 0004
- 1 Aoaoo oo 00000 {(17.8201)
22 28 15
e annoNopona0nan
o)
de 3=i5=
p-aoi-pop-g-gog=gogsy ) 2228
} ¢ Be)é]
S |e7
TUTUUUUUUTT
14 g
g2
0.059 a3 0.600 225 0370
(1.5) Sol=el (1524) §:es 9.4)
2% 2§
-TT_ S =le 9L, CJ §m 3
[ 0 = =
ooie ES 23
(025000 &%
- 0.050
— 0600 ~ 0.655 (27) ~ootereme ZS .u—“«?%\
gs (15.24 - 16.64) 0401 32
5100%0010  0.018:000¢ % %
(2541025)  (0.46:°1) S
zc
unit : inch unit : inch
mm | (mm)
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