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Privatc Automatic Branch Exchange (PABX)

Noppanant Trikandha 201108
Bundhit Vongbuntoon 3011i9
Supat Kitipongpat 201220
Advisor

MR.Surapan Aurpaiboon

ABSTRACT
This +thesis is presents the applicaticn of
microprocessor, (microcomputer) to control a PABX

(privatc automatic branch cxchange) system. This systenm
have more advantage than usc the opcrator, a very big
sizc circuit, hard to improve and inflcxible. By using
the microprocessor to control all opcrations of this
should be improve PABX system, a compact size, good
rcliability and flexibility, would be a grcat improvment.
This system is provided for using in small officc or
I?ousc. The capacity of this system is 2 internal
subscriber lincs and 1 external linc. So, by using a
microcolputer, it is morc flexible to develop a centrol

program for many purposc.
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' MOTOROLA
1 SEMICONDUCTOR M
TECHNICAL DATA

4 x 4 CROSSPOINT SWITCH WITH CONTROL MEMORY
The MC142100 and MC145100 consist of 16 crosspoint switches
(analog transmission gates) organized in 4 rows and 4 columns. Both
devices have 16 latches, each of which controls the state of a particular
switch. Any of the 16 switches can be selected by applying its address CMOS MSI
to the device and a pulse to the strobe input. The selected crosspoint {LOW-POWER COMPLEMENTARY MOS)
will turn on if during strobe, Data In was a one and will turn off if during
strobe, Data In was a zero. In addition the MC145100 will reset all non- 4 x 4 CROSSPOINT SWITCH
selected switches in the same row as the selected switch. Other
switches are unaffected. in the MC145100, an internal power-on reset WITH CONTROL MEMORY
turns off all switches as power is applied.
@ |Internal Latches Control State of Switches
® Power-On Reset {(MC145100 Only)
. ® Low On Resistance — Typically on 110 @ @ 10 Vdc
@ Large Analog Range (Vpp— Vss!
® All Pins Are Diode Protected
® Matched Switch Characteristics
® High CMOS Noise Immunity
® MC142100 Pin-for-Pin Replacement for CD22100 L SUEFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
Sl CASE 620 CASE 648
ORDERING INORMATION
Data
Suobe} § In WA MCI4XXXX __ __ Sutfix Denotes
i 7 | 2 R1 —E:L Ceramic Package
P Plastic Packaye
, — - F / A Extended Operating
60— ] =7 Temperature Range
A ) 4 ) & \?214 C  Limited Operating
- Te ature Range
3 [ [EH [ o g
o r4 r 4 J
L — 7 7
so- ¢ (4 & e 2 ’
B 5 = R310 PIN ASSIGNMENTS
el 12| 5| [oH4 [ fod pH
o 9 S - b
o < - r 4 7 7
< ¢ 7 7
304 5 A S
C < R04H
[ »
- 7 7 ~
[ i 7
40 ] —7
| o L 9 o1 012 013
Cc1 C2 c3
MAXIMUM RATINGS (Voltages referenced to Vgg, Pin 8} This device contains circuitry to protect the
Rating Symbol Value Unit inputs against damage due to high static
OC Supply Voltage VpD ~0510 +18 Vdc voltages or electric fields; however, it Is ad-
Input Voltage, All Inputs Vin -051t0vpp+0.5 | Vdc wse.d thmA no!'mal precautions be taken o
avoid application of any voltage higher than
Through Current ! 5 ] mAde maximum rated voltages to this high im-
Operating Temperature Range Ta °C pedance circuit, For prqper operation it is
AL Device -551t0 4125 recommended that Vi, and Vg be con-
CL/CP Device —40to +85 strained to the range Vgg=i(Viy or
Storage Temperature Range Tstg —65to +150 °C Vout! <VpD-
Unused control inputs must atways be tied to
an appropriate logic voltage level le.g., either
Vss or Vpph.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA

2-47



MC142100, MC145100

ANALOG TRANSMISSION GATE
(CROSSPOINT) SCHEMATIC

L In/Out Qut/in
Vogi __ Voo VooVoo|_ %VDD Control
In/Out V-8 T ‘I AN
YI r—TH 5@ Out/In
3
Vog
| [ S
Contro — In/Out Out/in
! 1 Control
ELECTRICAL CHARACTERISTICS (Vsg=0V}
Voo Tlow* 25°C Thigh*

Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Operating Voltage MCT145100 | Vpp = 425 18 435 = 8 $25 i8 Vdc

MC142100 3 18 3 - 18 3 18
fnput Voltage {Logic) 0 Level viL Vde

Contro! Input 5 - 15 - 2.2% 1.5 -~ 1.5

10 - 30 - 4.50 3.0 - 3.0

15 - 4.0 - 6.75 4.0 - 4.0
1 Level | Vg Vdc

5 35 - 35 275 - 3.5 -~

10 7.0 - 7.0 5.50 — 7.0 -

See Figure 1 15 11.0 - 11.0 8.25 - 1.0 -
Input Current AL lin 15 - +0.1 — +0.00001| +C.1 - +1.0 pA

Pins2,3,4,5,6,7 CL,CP lin 15 = +0.3 - +0.00001| +0.3 & +1.0
Input Capacitance (Vin=0) Cin pF

Digital Inputs 10 - - - 7 15 - -

Switch Inputs/Outputs 10 - = e 50 75 - -~
Feedthrough Capacitance Cin/out 23 - - - 04 - — - oF
Quiescent Current (AL)  MC145100 5 - 200 - 55 110 - 70

Ibo 10 - 400 - 115 230 - 100 pA
15 - 600 - 170 340 = 200
MC142100 5 - 5 - 0.003 5 - 150
()5} 10 - 10 - 0.004 10 - 300 BA
15 -~ 20 - 0.005 20 — 600
Quiescent Current MC145100 5 ~ 250 - 55 150 - 80
(CL, CP Device} DD 10 - 500 - 115 300 - 150 BA
15 - 800 - 170 600 - 300
MC142100 5 - 6 - 0.003 5 - 150
Ipp 10 - 10 - 0.004 10 - 300 rA
15 - 20 - 0.005 20 - 600
On-State See Figures 6-10 Ron 5 - 270 - 250 300 S 375 Q

Resistance 10 - 140 - 110 170 - 230

Vin=VDD- Vss 15 - 90 - 85 115 - 145

2

On-State Resistance Difference ARgn 5 - - 2% 30 - - 2
Between Any Two Switches 10 - - - 15 25 - -
Vin=Vpp-Vss SeeFigure6 15 - - - 15 20 - -

2

input/Output Leakage AL | lin/out 15 - + 100 - +04 +100 - + 1000 nA

Current, Switch Off CL,cP 15 - +300 - +0.4 + 300 - + 1000

* Tiow=55°C for AL Device, ~40°C for CL/CP Device.
Thigh= +125°C for AL Device, +85°C for CL/CP Device.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA




MC142100, MC145100

SWITCHING CHARACTERISTICS (Vgg =0, Ta=25°C, C|_=50 pF}

Vop
Characteristics Symbol Vdc Min Typ Max Unit
Propagation Delay Times Vgg=0Vde
Input to Output tPLH. tPHL 5 - 0 60 ns
10 - 15 30
15 - 10 20
Strobe to Output
Qutput “1°* to High Impedance MC142100| tpLZ, tPHZ 5 - 350 700 ns
Qutput 0" to High Impedance 10 - 175 350
15 - 126 250
Output 1" to High Impedance ¢ MC145100{ tprz, tPHZ 5 - 520 1040 ns
Output “0"" to High Impedance 10 - 215 40
15 - 140 280
High Impedance to Output 1" MC142100| tpzH, tPZL 5 - 300 600 ns
High Impedance to Output 0" 10 - 150 250
15 - 80 160
High Impedance to Output 1 MC145100 | tpzH. tpZL 5 - 550 1100 ns
High !Impedance to Output 0" 10 - 200 400
15 - 130 260
Data In to Output MC142100 | tpzH, tPHZ 5 - 300 600 ns
tPzL. tPLZ 10 - 110 220
15 - 75 150
Data In to Output LA MC145100 | tpzH, tPHZ 5 - 500 1000 ns
2L tPLZ 10 = 200 400
15 — 120 240
Address 1o Qutput MC142100 | tpzH. tPHZ 5 - 350 700 ns
Pzl tPLZ 10 - 15 270
15 - 90 180
Address to Output MC145100 | tpzt, tPLZ 5 - 500 1000 ns
tpZH. tPHZ 10 - 180 360
See Figure 2 15 - 15 230
Minimum Setup Yime
Data In to Strobe MC142100 tsu 5 - 50 190 ns
10 - 10 50
15 — (] 0
Data In to Strobe MC145100 tsy 5 - 100 200 ns
10 - 40 80
15 - 25 50
Minimum Hold Time
Data In to Strobe MC142100 th & - 50 250 ns
10 - 20 150
15 - 10 50
Data In 10 Strobe MC145100 th 5 - 40 400 ns
10 - 10 200
15 - 0 80
Minimum Set Up Time MC142100 tsu 5 - 0 180 ns
Address to Strobe MC145100 10 - 0 50
15 - 0 0 ns
Minimum Hotd Time MC142100 th 5 - 4] 110 ns
Address to Strobe MC145100 10 - 4] 45
15 — 0 0
Minimum Strobe Pulse Width MCi42100 tWH 5 ~ 150 320 ns
MC145100 10 - 50 160
15 - 40 80

MOTOROLA TELECOMMUNICATIONS DEVICE DATA




MC142100, MC145100

SWITCHING CHARACTERISTICS {continued) (Vgg =0, TA=25°C, Cy_ =50 pF)

) .
Characteristics Symbol Vdc Min Typ Max Unit
Sine Wave Distortion See Figure 3 - 10 - 0.5 - %
(Ry =1k, =1kH2)
Frequency Response [Switch On) See Figure 3 - 10 - 15 - MHz
(R = 1k02, 20 Log10 Yout/Vin= —3.0 dB}
Feedthrough Attenuation (Switch Off} See Figure 3 - 10 - -80 - dB
{Vin=10 Vpp, F= 1.6 kHz, R =1 k@2, C = 15 pF)
Frequency for Signal Crosstalk -40dB - 10 - 1500 - kHz
{Vin=10 Vpp, Switch A
On, Switch B Off, -110¢8 - - - 0.1 - kHz
Ry=1kQ, C =15pF) See Figure 4
Crosstalk Controls to Output See Figure - 10 - 70 - mv
(Ry =10 k)
MC145100 MC145100
Only Only
Address Switch Switches Address Switch Switches
A B8 C D Selected Cleared A B8 Cc D Selocted Cleared
0 0 0 0 CiR1 0 1 2 3 o} 0 [} 1 C1R3 8 9 10 n
1 0 0 0 C2R1 1 0 2 3 1 0 [} 1 C2R3 9 8 10 n
0 1 0 0 C3R1 2 0 1 3 o 1 ¢ 1 C3R3 10 8 9 n
1 1 0 0 C4R1 3 [¢] 1 2 1 1 0 1 C4R3 1" 8 8 10
0 0 1 0 CiR2 4 5 ] 7 0 0 1 1 CiR4 12 13 14 15
1 0 1 [¢] C2R2 5 4 6 7 1 0 1 1 C2R4 13 12 14 15
[+] 1 1 0 C3R2 6 4 5 7 [ 1 1 1 C3R4 14 12 13 ] 15
1 1 1 0 CA4R2 7 4 5 6 1 1 1 1 C4R4 15 12 13 14
TIMING DIAGRAM
MC145100/MC142100
—» ety
tsy—Te» °
Strobe l
tsy—p ft—
Datain J—I | I I |
P th
Address Don't Care l Addr1 I Don’t Care Addr2 l Oon’t Care
4
On
Switch 1 J
Off
On
Switch 2 ﬂ I | I
Off
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MC3419-1L

TELEPHONE LINE-FEED CIRCUIT SUBSCRIBER LOOP
... designed as the heartof a circuit to provide BORSHT functions INTERFACE CIRCUIT
for telephone service in Central Office, PABX, and Subscriber Car- (sLIc)
rier equipment. This circuit provides dc power for the telephone
{Battery), Overvoltage protection, Supervision features such as BIPOLAR LASER-TRIMMED
hook status and dial pulsing, two-wire differential to four-wire INTEGRATED CIRCUIT

single-ended conversions and suppression of longitudinal signals

at the two-wire input (Hybrid), and facilitates ringing insertion,

Ring trip detection and Testing.

@ Totally Upward Compatible with the MC3419

e All Key Parameters Externally Programmable

e Current Sensing Outputs Monitor Status of Both Tip and Ring
Leads for Auxiliary Functions such as: Ground Key, Ring Trip,
Message Waiting Lamp, etc.

e On-Hook Power Below 5.0 mW
o Digital Hook Status Output
e Powerdown input
e Ground Fault Protection L SUFFIX
o Operates from Single —20 V to ~56 V Power Source CER&“\"S'E :;scngE
e Size and Weight Reduction Over Conventional Approaches
o The sale of this product is licensed under Patent No. 4,004,109,
All royalties related to this patent are included in the unit price.
FUNCTIONAL BLOCK DIAGRAM
Vee
81 Mirfor
1 fog & d
Z : k‘ VaG Analog ..roun“
@ : L
1+ | A1 Mirror Ad
f
' ‘ | RSO
i TS0
i N
_______ ) A RX| RRX Receiye Input
C v VRX .
£ Circuit CRX
< cc g r ©
g G Fook HSO| &
E p gtatusl 4 _oPDI 2
@ Bias ontrol Batance z
RR | x Cireuit oy Network 3
Ring -~ r--—E‘- _—— AT === .
2l _d-44 B2 Mirror} Transmit
pab
! BN ': L RTX1 Output
— c b
! EN i TXO TX
! ! ‘ 17 S vix
Looo—-- I U =R NS dtos Bias TX2
1 i Ry RVTX
mrd e e — d
V7N SRR—
Vee a8

MOTOROLA TELECOMMUNICATIONS DEVICE DATA




MC3419-1L

MAXIMUM RATINGS (Voltages Referenced to Vcc.)

Rating Symbol Value Unit
Voltage VEE -60 Vde
vVas Veg —1.0V
Powerdown Input Voltage Range VEDI +15t0 ~ 15 Vde PIN CONNECTIONS
Sense Current ITst. IrsI mAdc
Steady State 100
Pulse — Figure 4 200 S
Storage Temperature Range ngg —-65to +150 °C vee E o E VAG
Operating Junction Temperature Ty 150 °C
{954 = 100°C/W Typ) er[7] 17] Rt
OPERATING CONDITIONS (Voltages Referenced to Vcc.) ep[3] 6] TXO
Rating Symbol Value Unit TSI E E] oI
Operating Ambient TA Oto +70 °C
Temperature Range cc E E HSO
Loop Current I 10 to 120 mA RS! E E TS0
Voltage VEE -20to -56 Vde BN R
Vas -20 te VEe [Z E S0
Analog Ground VAG vde EN E ‘__Tl HST
(I = 0to 60 mA) Oto —-12
(I = 0 to 120 mA} _2510 - 12 vee [9] 10} vas
Supervisory Output Voltage VRSO. VTSO ~20to -20 Vde
Compliance Range
Hook Status Qutput VHSO +15to —20 Vdc
Loop Resistance RL 0 to 2500 ¢}

TRANSMISSION CHARACTERISTICS (R = 600 2 unless otherwise noted.)

Characteristic Figure Symbol Min Typ Max Unit
Transmit and Receive Gain Variation 1 VTx/VL. -03 0 +0.3 dB
(Insertion Loss} VLVRX
{1.0 kHz @ 0 dBm Input)
Transhybrid Rejection 1 VTX/VRX dB
{Input — 1.0 kHz @ 0 dBm)
Fixed (1%) Resistor Balance Network -23 -35 —
Trimmed Balance Network All Types _— ~55 e
Level Linearity {—48 to + 3.0 dBm, referenced to 1 dB
0 dBm @ 1.0 kHz)
Transmission VTxNVL -0.1 0 +0.1
Reception VUVRX -0.1 4] +0.1
Frequency Response (200-3400 Hz referenced to 1 dB
1.0 kHz @ 0 dBm)
Transmission VTx/VL -0.1 0 +0.1
Reception VUVRX ~0.1 0 +0.1
Total Distortion @ 1.0 kHz, 0 dBm 1 VUVRX % -60 — d8
{C-Message Filtered} VTXVL — -60 —

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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MC—1;419—1L

TRANSMISSION CHARACTERISTICS (continued) (R = 600 Q unless otherwise noted.)

Characteristic Figure Symbol Min Typ Max Unit
\dle Channel Noise (Vax = 0 \4 1 VX VL — 3.0 10 dBrnC
Return Loss {referenced to 600 ohms) @ 1.0 kHz, LI P Rg—600 30 — -— ds
0 dBm 9 |Ro +600
Longitudinal Induction (60 Hz} 2 VTx —_ 5.0 — dBrnC
{iLoN = 35 mA RMS)
Longitudinal Balance {200-3000 Hz} 2 VTX/VLON, -45 —_ —_ d8
VUVLION
ELECTRICAL CHARACTERISTICS (Vgg = ~48V.Vag = Vge, VAG = 0 V. R = 600 0, Tp = 25°C unless otherwise noted.}
Characteristic Figure Symbol Min Typ Max Unit
Propagation Delay 1 Tp. VRX to VL — 750 — ns
VRX to ITX — 1.2 — ns
Supply Current — On-Hook 3 vce - 40 200 pA
{Vgg = VB = 56 V. R > 100 MQ}
On-Hook Power Dissipation 3 PD —_ 1.0 — mwW
(RL > 100 MQ2)
Power Supply Noise Rejection 3 VTxNVee -40 - — d8
(1.0 kHz @ 1.0 VRms!
Quiet Battery Noise Rejection 3 VTXxVgb — -6.0 — dB8
{1.0 kHz @ 1.0 VRMS)
Sense Current 4 mA/mA
Tip trsolTst 0.15 0.17 0.19
Ring IRSO/IRSI 0.15 0.17 0.19
Fault Currents 1 mA
Tip to VeC ITip — 0 —
Ring to Veg IRing —_ 25 -—
Tip to Ring ILoop — 120 —_
Tip and Ring to Vce ITip and IRing — 2.5 —
Analog Ground Current 1 WAG —_ 0.1 20 nA
Powerdown Logic Levels PDI —_ -1.0 -10 pA
ViH -1.2 2 —_ Vdc
ViL ! — - -4.0 vdc
Hook Status Output Current 1 IHSO
(R < 2.5 k@2, V4so = +04 Vdc) +1.0 +3.0 - mA
VHso = —0.4 Vde) -0.4 =15 — mA
{RL > 10 k2, VHsO = +12 Vde) == 0 +54 pA
VHso = —12 Vde) — 0 -?2¢ uA
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MC34014

Specifications and Applications

Information TELEPHONE SPEECH NETWORK
~ WITH
DIALER INTERFACE

TELEPHONE SPEECH NETWORK WITH DIALER

INTERFACE SILICON MONOLITHIC
INTEGRATED CIRCUIT

The MC34014 is a Telephone Speech Network integrated circuit
which incorporates adjustable transmit, receive, and sidetone
functions, a dc loop interface circuit, tone dialer interface, and a
regulated output voltage for a pulse/tone dialer. Also included is
an equalization circuit which compensates gains for line length
variations. The conversion from 2-to-4 wire is accomplished with
a supply voltage as low as 1.5 volts. The MC34014 is packaged

in a standard 18-pin (0.3” wide) plastic DIP, a 20-pin surface mount PLAS'TH?:U::::):(AGE
P -pi .
LCC paclfage, arjd a 20 plr? Soic paclfage CASE 707.02
e Transmit, Receive, and Sidetone Gains Set by
External Resistors
e Loop Length Equalization for Transmit, Receive, and DW SUFFIX
Sidetone Functions PLASTIC PACKAGE @
e Operates Down to 1.5 volts (V+) in Speech Mode CASSEOT;’;E'% ;
e Provides Regulated Voltage for CMOS Dialer d
o Speech Amplifiers Muted During Pulse and Tone Dialing
e DTMF Output Level Adjustable with a Single Resistor FN SUFFIX
e Compatible with 2-Terminal Electret Microphones 204 PLASTIC PACKAGE
e Compatible with Receiver Impedances of 150 ) and Higher CAPSL%Z;;OZ
’
]
BLOCK DIAGRAM
Tip
-3 J APA e ) To
2 ].__——— Receiver
Ring {Mute)
DC Loop
Interface X
Receive
Amplifier
Sidetone
= Amp. To
Circuit

Vv
{ i Regulator I J Regt?l[a)tor —» Dialer

DTMF Transmit
Driver Amplifier

DTMF ,[ From l Mute Pulse/Tone

Input Microphone 45 ¢ Select

Mute
Logic
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PIN DESCRIPTION (See Figure 1)

Pin # |Pin # |Pin # Pin #|Pin # | Pin #
SOIC [PLCC{ DIP | Name Description SOIC |[PLCC| DIP | Name Description

1 2 1 MIC | Micraphone negative supply. Bias cur- 1" 12 10 V- Negative supply. The most negative
rent from the electret microphone is input connected to Tip and Ring through
returned to V- through this pin, through the polarity guard diods bridge.
on8P°3 Follector NPR xr.ansislw whosg 13 Regulated voltage output. The VR volt-
b?se ns con.lrolle.d by.an internat mu!'e age is regulated at 1.2 V and biases the
stgna}. Du_rmg dlalir!g, ihe translstor is microphone and the speech circuits. An
off, disabling the microphone. internal series pass PNP transistor allows
Transmit ifier input. Input i for regulation with a line voitage es low
is 10 k6. Signalsfrom the microphone as 1.5 V. Capacitor C8 stabilizes the
are input through capacitor €5 to TXI. regulator,
Transmit amplifier output. The ac signal 14 DC load itor. An external
current from this output flows through C7 and an internal resistor form a low
the Vg series pass transistor via R9 to pass filter between V+ and LR to pre-
drive the line at V+, Increasing R9 wilt vent ac signals from being loaded by the
decrease the signal at V+. The output is dc load resistor RS, Forcing LC to V-
biased at ~0.65 V to allow for maximum will turn off the de load current and
swing of ac signals. The c'vsed loop increase the V + voltage,
gain from TXI to TXO is internally set at 15 DC load resistor. Resistor R5 from LR 10
2684 V-~ determines the dc resistance of the
Sidetone amplifier output Input to this telephone, and removes power dissipa-
amplifier is TXO. The signal at STA can- tion from the chip. The LR pin is biased
cels the sidetone signals in the receive 2.8 volts below the V + voltage {4.5 volis
amplifier. The signal level at STA in the tone dialing mode).
increases with loop length. 16 Positive supply. V + is the positive line
C ion C itor, A voltage {from Tip & Ring) through the
from CC to ground will compensate the polarity guard bridge. All sections of the
loop length equalization circuit when MC34014 are powered byV+,
addigion_al stability is required. In most 18 VDU regutator. VDo is the output of 0
applications, CC remains open. shunt type regulator with a nominal volt-
Egualization amplifier output. A portion age of 3.3 V. The nominal output current
of the V+ signal is present on this pin to &5 increased from 550 uA 10 2 mA when
provide negative feedback around the dialing. Capacitor C9 stabilizes the regu-
transmit amplifier. The feedback lator and sustains the Vpp voltage dur-
decreases with increasing loop length, ing pulse dialing.
cat:qsing the ac impedance of the circuit 19 Tone input. The DTMF signal Irom &
'0 increase. dialer circuit is input at 71 through an
Receive amplifier input. Input i dance external resistor R7. The current at Tl is
is >1%0 kil Signals from the line and amplified to drive tha line 8t V +
sidetone amplifier are summed at RXI. Increasing A7 will reduce the DTMF out-
Receive Amplifier output. RXO is biased put I.evels. The input impedance a1 Tl is
by & 2.6 mA current source. Feedback nominally 1.25 k.
maintains the dc bias voltage at ~0.65 V. 20 Mode select. This pin is connected
Increasing R4 (between RXO and RX)) through an internal 600 k() resistor to the
will increase the receive gain, Ca stabi- base of an NPN transistor. A Logic 1"
lizes the amplifier. C3 couples the signals {>2.0 V) selects the pulse dialing mode.
to the receiver. The 2.5 mA current A Loglc “0" {<0.3 V) selects the tone
source is reduced to 0.4 mA when disling mode.
disling. 1 Mute input. MT is connected through an’
Receiver Mute. The ac receiver current is internal 100 kil resistor 1o the base of a
returned 1o V — through an open collec- PNP transistor, with the emitter at Vpb-
tor NPN transistor and a paraliel 10 k) A Logic “0” {<1.0 V} will mute the net-
resistor. The base of the NPN is con- work for either pulse or tone dialing. A
trolled by an internal mute signal. During Logic “1” {>Vpp - 0.3 V) puts the
dialing the transistor is off, teaving the MC34014 into the speech mode,
10 k(1 resistor in series with the receiver.
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FIGURE 1 — TEST CIRCUIT
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NOTE: Pin numbers are for 18 pin DIP.
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ABSOLUTE MAXIMUM RATINGS (Voltages referred to V-, TA = 25°C} (See Note 1)

Parameter Value Units
V+ Voltage ~-1.0, +18 Vde
Vpp (externally applied. V+ = 0) -1.0, +6 vdc
VLR -1.0,V+ - 3.0 Vde
MT, MS Inputs -1.0, Vpp +1.0 Vde
Storage Temperature —-65, +150 °C
NOTE 1: Devices should not be opesated at these values. The ™! ded Operating Conditions™ provid

conditions for actual device operation.

RECOMMENDED- OPERATING CONDITIONS

Parameter Value Units

V+ Voltage (Speech Mode) +1.5t0 +15 Vvde
(Tone Dialing Mode) +33t0 +15 Vdc

0 (Instantaneous) 0to 10 mA
Ambient Temperature ~-20t0 +60 °C

ELECTRICAL CHARACTERISTICS (Refer to Figure 1) (T = 25°C)

Paramaeter Symbol Min Typ Max Units
LINE INTERFACE
V+ Voltage V+ Vde
lloop = 20 mA {Speech/Pulse Mode} 2.8 3.2 3.8
ltoop = 30 mA {Speech/Puise Mode) 3.0 3.7 4.4
lioop = 120 mA (Speech/Pulse Mode) 7.0 8.2 9.5
lioop = 20 mA (Tone Mode) 4.1 49 5.7
ligop = 30 MA (Tone Mode) hd 4.6 5.4 6.2
V+ Current (Pin 12 Grounded) = 1+ mA
V+ = 1.7 V (Speech Mode) 4.0 6.6 8.5
V+ = 12V (Speech/Pulse Modes) 5.5 8.4 12,5
V+ = 12V {Tone Mode} 6.0 8.8 14.0
LR-Level Shift (V+ — V{R) AVLR Vde
(Speech/Puise Mode) — 2.7 —
{Tone Mode) — 43 —
LC Terminal Resistance Ric 36 57 94 kQ
VOLTAGE REGULATORS
VR Voltage (V+ = 1.7 V) VR 1.1 1.2 1.3 Vdc
Load Regulation {0 mA < IR < 6.0 mAl AVRLD — 20 —_ mV
Line Regulation (20 V < V+ < 6.5 V} AVRLN h 1 25 — mV
Vpp Voltage (V+ = 4.5V) VDD 3.0 33 38 Vde
Load Regulation (0 < Ipp < 1.6 mA)
{Dialing Mode) AVpDLD o 0.25 — Vde
Line Regulation (All Modes) (4.0V < V+ <9.0V) AVDDLN _ 50 — mv
Max. Output Current (Speech Mode} IppspP 375 550 1000 pA
Max. Output Current (Dialing Mode) ipooL 1.6 2.0 3.6 mA
Vpp Leakage Current (V+ = 0, Vpp = 3.0V) IDpLK - — 1.5 pnA
SPEECH AMPLIFIERS 7
Transmit Amplifier
Gain (TXI to TXO) ATXO — 20 - )
TXO Bias Voltage (Speech/Pulse Mode) VTXOSP 0.45 0.52 0.60 x VR
TXO Bias Voltage {Tone Mode Mode) VTXODL VR-25 VR~5.0 — mV
TXO High Voltage (Speech/Pulse Mode) VTXOH VR-25 VR-5.0 — mv
TXO Low Voltage {Speech/Pulse Mode} VTXOL - 125 250 mV
TX! input Resistance Ryxt = 10 — k0
Receive Amplifier
RXO Bias Voitage {All Modes) VRXO 0.45 0.52 0.60 x VR
RXO Source Current {Speech Mode) IRXOSP 1.5 2.0 — mA
RXO Source Current (Pulse/Tone Mode} IRXODL 200 400 — nA
RXO High Voltage (All Modes) VRXOH VR -100 VR ~50 — mVv
RXO Low Voltage {All Modes) VARXOL - 50 150 mV
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SYSTEM SPECIFICATIONS (TA = 25°C) (See Figures 1-4)

Parameter Min Typ Max Unit
Tip-Ring Voltage (including polarity guard bridge drop of 1.4 V) Vde
(Speech Mode}  ljgop = 5.0 mA — 24 —
lloop = 10 mA — 39 —
lioop = 20 mA —_ 4.6 —
lloop = 40 mA — 5.6 —_
lioop = 60 mA — 6.6 —
Transmit
Gain from Vg to V+ (Figure 3) {(lloop = 20 mA) , 28 30 31 dB
Gain change as ljg0p is increased to 60 mA -6.0 -45 -3.6 dB8
Distortion . — 2.0 — %
Qutput noise — 1" — dBrne
Receive
VRXONVS (f = 1.0 kHz, ligop = 20 mA) (See Figure 4) -16 ~15 -13 ds
Receive gain change as ljgp is increased to 60 mA -5.0 -3.0 -2.0 d8
Distortion — 2.0 — %
Sidetone Level dB
VRxo/V + (Figure 3}
lloop = 20 mA — ~36 -
lioop = 60 mA — -21 —
Sidetone Cancellation 20 26 — dB
VRXO . VRXO e
[ C+ (Figure 4)] 48 [ \F;)i {Figure 3)] dB lloop = 20 mA
DTMF Driver 3.2 4.8 6.2 dB
V + N (Figure 2} lloop = 20 mA
AC Impedance 0
Speech mode (incl. Cg, See Figure 4] loop = 20 mA — 750 —
Zae = (B00)V+/(Vg ~ V+) koop = 60 mA - 300 -
Tone mode (including Cg) 20 mA < ligop < 60 mA — 1650 —

NOTE: Typlcals are not tested or guaranteed.

FIGURE 3 — TRANSMIT AND SIDETONE LEVEL TEST FIGURE 4 — AC IMPEDANCE, RECEIVE AND SIDETONE
CANCELLATION TEST
150 k
V+
10k
STA »
0.057%
RXt
L J 33k LR 20 uF
Microphone M RXO 1
Equivalent RE ‘,0__ Lc —1¢ 000 L loop
150k | 0.05 ;| Mca0is =
v+ £ 0.2 250 mV;ms (V)
33k 1503 0.05 /= sl 1.0'{?!51 S
150 10 = = mMT 3 =
y 0.2 i ol
oDLl—-= T T
0.05 bD
T Wil I’
= = V- MS =
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Advance Information

TELEPHONE
TONE RINGER

TELEPHONE TONE RINGER
BIPOLAR LINEAR/IZL

Complete Telephone Bell Replacement Circuit with Minimum
External Components

On-Chip Diode Bridge and Transient Protection
Direct Drive for Piezoelectric Transducers
Push Pull Output Stage for Greater Output Power Capability

Base Frequency Options — MC34017-1: 1.0 kHz
MC34017-2: 2.0 kHz
MC34017-3: 500 Hz

Input Impedance Signature Meets Bell and EIA Standards
Rejects Rotary Dial Transients

PLASTIC PACKAGE
CASE 626-04

APPLICATION CIRCUIT

AC, RG  RC RS

> MC34017-X

Ring <t e

Tip +———An——
10 4F 68k AC1  RO1  RO2 Ri
1 2 3 4
2
Piezo Sound
Element

MC34017-1: C = 1000 pF
MC34017-2: C = 500 pF
MC34017-3: C = 2000 pF

This document contains information on 8 new product. Specifications and information herein
are subject to change without notice,

MOTOROLA TELECOMMUNICATIONS DEVICE DATA



MC34017

APPLICATION CIRCUIT PERFORMANCE (Refer to Circuit on First Page.)

Characteristic Typical Value Units
Output Tone Frequencies Hz
MC34017-1 808/1010
MC34017-2 1616/2020
MC34017-3 404/505
Warble Frequency 125
Output Voltage 37 Vp_p
(V) 2 60 Vg, 20 H2)
Output Duty Cycle 50 %
Ringing Start Input Voltage {20 Hz) 36 Vims
Ringing Stop Input Voltage {20 Hz) 21 Vems
Maximum ac Input Voltage (< 68 Hz) 150 Vems
impedance When Ringing kQ
V) = 40 V; e, 15 Hz >16
Vi = 130 Vi 23 Hz 12
Impedance When Not Ringing
Vi =10V e 24 Hz 28 k0
V) = 25 Ve, 24 Hz >1.0 MQ
V) = 10 Ve, 5.0 Hz 55 k)
Vy = 3.0 Vg, 200-3200 Hz >200 k0
Maximum Transient Input Voltage - - 1500 A
(T < 2.0 ms}
Ringer Equivalence: Class A 0.5 —
Class B 0.9 _—
PIN DESCRIPTIONS
Name Description

AC4, ACy The input terminals to the full-wave diode bridge. The ac ringing signal from the telephone line
energizes the ringer through this bridge.

RS The input of the threshold comparator to which diode bridge current is mirrored and sensed
through an external resistor {R3). Nominal threshold is 1.2 volts. This pin internaily clamps at 1.5
volts.  ~

RI The positive supply terminal for the oscillator, frequency divider and output buffer circuits.

RO1, RO2 The tone ringer output terminals through which the sound element is driven,

RG The negative terminal of the diode bridge and the negative supply terminal of the tone
generating circuitry.

RC The oscillator termina! for the external resistor and capacitor which control the tone ringer
frequencies (R2, C2).

MAXIMUM RATINGS (Voltages Referenced to RG, Pin 7)

Paramater Value Unit
Operating AC Input Current (Pins 1, 8) 20 mA, RMS
Transient Input Current (Pins 1, 8) (T<2.0 ms) +300 mA, peak
Voltage Applied at RC (Pin 6) 5.0 v
Voltage Applied at RS (Pin 5) 5.0 \
Voltage Applied to Outputs (Pins 2, 3) —2.0 to VRy \
Power Dissipation (@ 25°C) 1.0 w
Operating Temperature Range —-20to +60 °C
Storage Temperature Range -65to +150 °C
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ELECTRICAL CHARACTERISTICS (T, = 25°C)

Characteristic Test Symbol Min Typ Max Units
Ringing Start Voltage Vde
(Vgtart = V) @ Ring Start)
V>0 12 Vsartl+) 34 375 4
Vj<0 1b Vsiart~) -34 -375 -a
Ringing Stop Voltage 1c Vstop vde
{Vgiop = Vi @ Ring Stop)
C34017-1 14 16 22
MC34017-2 12 14 20
MC34017-3 14 16 22
Output Frequencies (V| = 50 V) 1d Hz
MC34017-1 High Tone fy 937 1010 1083
Low Tone fL 752 808 868
Warble Tone fw 1.8 125 14
MC34017-2 High Tone fy 1874 2020 2166
Low Tone fL 1504 1616 1736
Warble Tone fw 1.5 125 14
MC34017-3 High Tone i 937 1010 1083
Low Tone fL 752 808 868
Warble Tone fw 23 25 28
Output Voltage (V; = 50 V) 6 Vo 34 37 43 Vp_p
Output Short-Circuit Current 2 lro1- IrO2 35 60 80 m/\p_p
Input Diode Voltage 3 Vo 5.4 6.2 6.8 Vde
(i = 5.0 mA)
Input Voltage — SCR Off 4a Vot 30 38 43 Vde
{l; = 30 mA)
Input Voltage — SCR On 4b Von 32 4.1 6.0 Vde
{) = 100 mA)
RS Clamp Voltage 5 Vclamp 1.3 1.5 1.8 Vdc
(V) = 50 v}

BLOCK DIAGRAM ] &
T (V) [ (e, .
c1 . s [
. A1 Diode Bridge r
Tip >—‘VW—-{(—$AC‘ !
I 4 h 4 tnput |
o— Sl Current
L3 1 Miror |
Ring )—$ Y
lAcz sk Kav | 5I
l Tl;nslent s &= Piezo
| amp : Bias £ Sound
= 3 l Push Pulf o~ Etement
l 4 ____t - Output Buffer 8|
I Tone
Oscillator Frequency v l l
RC Divider RS
3 Ref, _B— Lt

Warble Comparator I

N o i s v e

lcz Rz} L . __; : Threshold | r3 lca
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ICONDUCTOR #

ICAL DATA

n DIP Optoisolators

MOC3041
MOC3042
MOC3043

s Driver Output

infrared emitting diodes optically coupled to

devices consist of gallium arsenide
function of a Zero Voltage Crossing bilateral

thic silicon detector performing the
er.

re designed for use with a triac in the interface
| from 240 Vac lines, such as solid-state relays,

of logic systems to equipment
industrial controls, motors, sole-

6-PIN DIP
OPTOISOLATORS
TRIAC DRIVER OUTPUT
400 VOLTS

.d consumer appliances, etc.

ifies Logic Control of 240 Vac Power
/oltage Crossing
3reakdown Voitage: VDRM = 400 V Min
Isolation Voltage: Viso = 7500 V Guaranteed
, Economical, 6-Pin DIP Packédge

of 2600 V/us Typ, 1000 Vius Guaranteed

scognized, File No. E54915 ) J
approved per standard 0883/6.80 (Certificate number 41853), with additional

sal to DIN |EC380/VDEOBOG, JECA35/VDE0BOS, \ECE5/VDE0860, VDEO110b,
-ing all other standards with equal or less stringent requirements, including

%

c——1 883

J4/VDE0113, VDE0160, VDE0832, VDE0833, etc.
ial lead form availabie {add suffix “T" to part number) which satisfies VDE0883/

requirement for 8 mm minimum creepage distance between input and output

CASE 730A-02
PLASTIC

ar pads.
jus lead form options available. Consult “Qptoisolator Lead Form Options” data
t for details. COUPLER SCHEMATIC
AUM RATINGS (Tp = 25°C unless otherwise noted)
Rating MMMI l Value l Unit ‘]
IED EMITTING DIODE
rse Voltage VR 6 Volts
]
ard Current — Continuous I3 60 mA
{ Power Dissipation @ TA = 25°C Pp 120 mw
\gligible Power in Output Driver 4
wrate above 25°C 1.41 mwrC
JT DRIVER
3tate Output Terminat Voltage VDRM 400 Volts
¢« Repetitive Surge Current ITsm 1 A
W = 100 ps, 120 pps)
31 Power Dissipation (v TA = 25°C Pp 150 mw
erate above 25°C 176 mWrC 1. ANODE
2. CATHODE
L DEVICE INC
ation Surge Voltage {1} Viso 7500 Vac 4, MAIN TERMINAL
>eak ac Voitage, 60 Hz, 1 Second Duration) 5. SUBSTRATE-

DO NOT CONNECT
al Power Dissipation @ TA = 25°C Pp 250 mwW 6. MAIN TERMINAL
)erate above 25°C 294 mwrc
ction Temperature Range Ty ~40to0 +100 *C
\bient Operating Temperature Range TA -4010 +85 °C
syrage Temperature Range Tstg —~40t0 +150 °C

- L
idering Temperature (10 s) —_ 260 C
| device di i d rating.

olation surge vohage, ViSO iseni

his test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

~ s ma




<
£

M, ON-STATE CURRENT

IVIULOUR 1, IVIV VO vTag torw e~ -

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic Symbol Min | Typ | Max | unt |
INPUT LED
Reverse Leakage Current IR - 0.05 100 uA
(VR = 6WV)
Forward Voltage ) VF — 1.3 1.5 Volts
{tr = 30 mA)
OUTPUT DETECTOR (Ig = 0 unless otherwise noted)
Leakage with LED Off, Either Direction IDRM1 — 2 100 nA
{Rated VpRm. Note 1)
Peak On-State Voltage, Either Direction VTM C— 1.8 3 Volts
{itm = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage {Note 3} dv/dt 1000 2000 - Vips
COUPLED ..
LED Trigger Current, Current Required to Latch Output feT mA
{Main Terminal Voltage = 3V, Note 2} MOC3041 - - 15 -
MOC3042 — — 10
MOC3043 - — 5
Holding Current, Either Direction IH - 100 — nA
isolation Voltage (f = 60 Hz, t = 1 sec) VIso 7500 —_ — Vac(pk}
ZERO CROSSING
Inhibit Voltage ViH — 5 20 Volts
(I = Rated IpT, MT1-MT2 Voltage above which device will
not trigger.)
Leakage in Inhibited State IDRM2 —_ - 500 nA
{If = Rated IFT, Rated VprMm. Off State)

Notes: 1. Test voltage must be appliad within dvidt rating.

2. All devices are guaranteed to trigger at an Ig value less than or equal to max tpT. Therefore, recommended operating If lies between max
IET (16 mA for MOC3041, 10 mA for MOC3042, § mA for MOC3043) and absolute max I (60 mA}.
3. This is static dv/dt. See Figure 7 for test circuit. Commutating dv/dt is a function of the load-driving thyristor{s) only.

TYPICAL ELECTRICAL CHARACTERISTICS

s [ o} dom

QUTPUT PULSE WIDTH —80 us
+600 IF=30mA /
+400 f=060H
+200 Ta WK ,/
0
-200
a0 /

/

— 600 //
— 800

T4 -3 -2 -1 0 1 2 3 & 5

V1, ON-STATE VOLTAGE (VOLTS)

Figure 1. On-State Characteristics
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(/. NORMALIZED TO |
. Ta = 5°C
14
13
£ ~]
g u
3 1
g —~
= 03 ]
Z 08
07
—-40 -2 0 2 40 60 80

T, AMBIENT TEMPERATURE (°C)

Figure 2. Trigger Current versus Temperatun
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MOC3041, MOC3042, MOC3043

500 T 15 ‘ i
= ! 14 \ T T
£ =0
200 F Ip = RATED
I~ A 1.3 \ F il
g P 2 12 <
g 10 ] N
o 1
© Z = \
Z 5 = N
= S, 1 AN
§ Pt i 0.9 P
A % N
g £20. <L
= 07
Z 10
o 0.6
H
-4 -2 20 40 .60 8 100 -4 -2 20 40 60 80 100
Ta, AMBIENT TEMPERATURE (°C) Ta. AMBIENT TEMPERATURE C
Figure 3. IprM1. Peak Blocking Current Figure 4. IpRM2, Leakage in Inhibit State
versus Temperature versus Temperature
5
====N LTI
N 1T 1 = 11
15 NORMALIZED TO R NORMALIZED TO:
" Ta = 25% s Pin = 100 s
213 «< Tp = 26°C
g B
ER 2 - ] 15
RN & X
2 ] 2 ol—h
Ko ] g N
08 = 5 N
07 g ]
o s
Y i\
-40 -2 20 40 60 80 100 1 2 5 10 20 50 100
Tp, AMBIENT TEMPERATURE ("C} PWiq LED TRIGGER PULSE WIDTH (xs)
Figure 5. Trigger Current versus Temperature Figure 6. LED Current Required to Trigger
versus LED Pulse Width
0 = l
vde } i RTEST
t
t
: 1. The mercury wetted relay provides a high speed repested pulise to
3 the D.U.T,
PULSE ! Crest 2. 100x scope probes are used, to allow high speeds and voitages.
INPUT MERCURY 3. The worst-case condition for static dv/dt is established by triggering
the D.U.T. with a normal LED input current, then removing the
WETTED current. The variable RTEST allows the dv/dt to be gradually
RELAY increased until the D.U.T. continues to trigger in tesponse to the
applied vohage pulse, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. stops triggering. TRC 8
measured at this point and recorded.
Vinax = 400V
APPLIED VOLTAGE
WAVEFORM
0.63 V, 52
dvict = —8 = —
ovour§— ——4L—f——————— =77 —_——— TRC TRC

Figure 7. Static dv/dt Test Circuit



VISV W T 0 100 v = =y ==

p—~~———0 HOT

VWV

~ 0.01

LOAD

*For highly inductive loads {(power factor < 0.5), change this vaiue to
360 ohms.

240 Vac

NEUTRAL

L]

Typica! circuit for use when hot line switching is
required. in this circuit the “hot” side of the line is
switched and the load connected to the cold or neutral
side. The load may be connected to either the neutral or
hot fine.

Rin is calculated so that I is equal to the rated |gT of
the part, 5 mA for the MOC3043, 10 mA for the MOC3042,
or 15 mA for the MOC3041. The 39 ohm resistor and 0.01
wF capacitor are for snubbing of the triac and may or may
not be necessary depending upon the particular triac and
load used.

Figure 8. Hot-Line Switching Application Circuit

ms 0y
1 Suggested method of firing two, back-to-back SCR's,
v 1 6 with a Motorola triac driver. Diodes can be 1N4001; resis-
o ——_R' \ tors, R1 and R2, are optional 330 ohms.
in 5] MOC304V 5 & ScR
3042 —o
[ D 3043 - Y SCR
3 4 AAA *For highly inductve loads (power factor < 0.5}, change this value to
© | VYV 360 ohms.
| Note: This optolsolator should not be used to drive a load directly. it is
Aan intended 1o be a trigger device only.
R2
{ LOAD }'— f\ J
Figure 9. Inverse-Parallel SCR Driver Circuit
OUTLINE DIMENSIONS
@ NOTES:
ormomaL STES: 1. DIMENSIONING AND TOLERANCING PER ANSI
WL w oy W4 YI45M, 1362,
; CONPURATION 2 CATHOOE 2. CONTROLUING DIMENSION: INCH.
] N 3. DM L TO CENTER OF LEAD WHEN FORMED
« MAI TERMINAL PARAEEL
V24 5 SUBSTRATE
LTV v 6. MAIN TERMINAL
‘ RN ]
1 i i | Du4 | | MAX | | MAX_ |
YA :‘g L” 0240 | 0280 |
-] | c % a0 | 5o [ ans [ om |
™ ’ N 3‘9; = _QQ_L‘ 16 3 002 |
R X
L 6 f ; ey in 244 85 [X]
\/ s ® [T®][28] J [ on ] o% | oo | 00
€ ™M 10.005) 8D ]A X | ow |2 015 ] 6.
R D s T S
3 1
[#on0ws® [1[2a®]s® c‘:f:s“"“ ; N | 254 | 341 | 000 | 0%
TIC
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‘ealures

¢ Full receiver in single 18-pin packape

e Cenfral Oflice quatlity

* Low power-consumplion

* Adjustable acquisilion and release times

pplications

PABX

Central Office

Key Systems
tAobile Radio
Remote Control
Remote Data Entry

* & o &

:scription

The MITEL #4TBS70 is 2 complete DTMF re-
iver integraling both the bandsplit filler and
jital decoder functions, fabricated in Milel's
sble-poly 1SO-CHOS™ technology. The lilter
:tion uses swilched-capacitor lechniques for
h- and low-group filters and dial-tone rejection;

ISO-CMOS™ MT.8870
Integrated DTMF Receiver

Advance Information

.

AUG 1SR
Pin Conneclions
7
Ll ufSp
L@ n[ouE
ssCh uwjom
W el ns
[ e} 1o
L el non
esta(]? Hel
esc2 s nDo,
vssh wbwl
SCOMKICY YE Vg -
Ordering Information
MTEB70AC Cerdip, —40°Cto +55°C

the cecoder uses digita! counling techniques to
delect and decode z!l 16 DTMF tone-pairs inlo a
4&-bit code. External component-count is minl-
mized by on-chip provision of a differential input
amplifier, clock oscillator and lalched 3-state bus
interface.

o3 vss VEEF
[ S ©
e |
crcuit
; (11
‘ MF
({1 e
; HiTH [\
rowir 3
wt R (4340 < 7 |- 0y
FILIER B
eral “D‘t‘ y I
———— . :
P '\ vt e DETECTION "“":, p ] P—"““"’ &
l 1o8¢ CESSING L CORITRY U‘l.'(
- - FLTEN TIETIONS
* —o 0
e |
B e R L 0 —c G4
bigs
' I A
——P— 1011 - ]
CetF L2CIRS P St SULEING
Vol h—d i U1 {15
L
I Y ]
L | 1
é . é é 3 ]
cic [H1% /6 s 810 1134

Fig. 1

Functional Eloch Dlagrem



RiT8870ISO*CMOS™ . : Advance Information

Receiver Performance Characleristics ' .
CHARACTERISTIC B SYMBOL MINJ TYP ] MAX | UNIT [TEST CONDITIONS®
Power Supply Voliage Voo 5 v
Operating Power Consumption Py 10 mwW
Output High (Soqrce) Curtent low ) 1 mA Vour = 4.6V
Output Low (Sink) Current N 2 mA Vour = 0.4V
Acceptiable Signal/Noise Ratio 14 dB 4B0-3400 H2
Reference Output Voltage Vars 2.5 \Y Pin 4. No Load.
Steering Threshold Voltage Vis, 2.5 \4 Pin 17
Tone Present Delect Time toe 8 ms
Tone Absent Detect Time tos 3 ms
Twist ;:ccepglﬁejecl V.V, =10 dB
Frequency Detect Eandwidth ALLAL =25 =35 |%Nom
Valig Signal Levels - 30 0 ¢B8m tAeasured at GS,Pin 3
Tone FPresent Guard-Time tore N K 25 ms Fig. 2
Tone Absent Guatd-Time =R 35 . ms Fig. 2
Valid Input Signal Range ~24 +6 { 6Bm Fig. 2
Min. Valid Signal Duration taec 40 ms Fig. 2
Max. Spurious Signal Rejecled tagc 20 ms Fig. 2
tdin. Valid interdigit Pause to 40 ms Fig. 2
Max. Dropout Tolerated too 20 ms Fig. 2

“Unless noled T, = 25°C, Vpp =5V, . = 3.579545 MH2. Voltages referred 10 Vg,

%]
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