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POLPADUNG PADUNGKUL

SEMESTER 1990

ABSTRACT

This thesis presents how to develop PABX ( Private Auto-
matic Branch Exchange ) system to be sble to expand telephone 2
lines to 6 lines by direct extension dieling so an operator , who
normally works with PABX system is not nescessary. And it has 8
special capability 1in seperate speech paths to transmission and
reception signal by using IC ( Integrate Circuit ) in telephone
system. It has good efficiency and reliability , small size and

easy to develop in the future.
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MOTOROLA

MC142100
MC145100

4 x 4 CROSSPOINT SWITCH WITH CONTROL MEMORY

The MC142100 and MC145100 consist of 16 crosspoint switches
(analog transmussion gates! organized in 4 rows and 4 columns Both
devices have 16 latches, each of which controls the state of a parucular
switch Any of the 16 switches can be selecied by applying 1ts address
to the dewvice and a pulse 10 the strobe input  The selected crosspoint
will turn on i duning strobe, Data In was a one and wili turn oft if during
strobe, Data In was a zero In addition the MC145100 will reset all non-
selected switches in the same row as the selected swich Other
switches are unatfected I the MC145100, an internal power-on reset
turns off all svatches as power 1s apphed

@ Internal Latches Contro! State of Switches
Power-On Reset (MC145100 Only)

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS)

4 x 4 CROSSPOINT SWITCH
WITH CONTROL MEMORY

® Low On Resistance — Typically on 110 2 @ 10 Vdc it ! P]r‘
® Large Analog Range (Vpp - VsS) A l \W 'W ! b
i b 4
@ Al Pins Are Diode Protected ; \ §
@ Maiched Switch Characternistics
® High CMOS Noise Immunity L SUFFIX P SUFFIX
2 CERAMC PACKAGE PLASTIC PACKAGE
@ MC142100 Pin-for-Pin Replacement for CD22100 CASE 630 CASE 648
ORDERING INFORMATION
Data MCIEXXXX Suffix Denotes
Strobe In EL Ceramic Package
27 2 & -O15 P Piastc Package
Rl A  Extended Operating
A | Temperature Range
& - f C  Limited Operating
60— m =37 Temperature Range
A -9 14
i R2
£ 15—0 ‘
S +—
¢ 7 7 PiN ASSIGNMENTS
C p— < £ J
so- ¢ ¢ —
1 5 ) ( < 2 %xo
v =
2y Ji]*
b i o
z o e 7 7
[ — ~
301 = —
C < 1
R4
13 15
(=] 7 7 7
= 7 7
40— ] —/
| o L | 09 o1 012 13
a1 c2 c3 C4
Thee device contains Circuitry 10 protect the
inputs aganst damage due to high static
MAXIMUM RATINGS (Voltages referenced 1o Vss. Pin 8) voltages o1 eiectnc helds, however, it is ad
Rating Symbo! Value Unit vised that norma!l precautions be taken to
OC Supp'y Voliage VDD -0510 + 18 Ve avoid apphcation of any voltage higher than
Input Vo'tage, All Inputs Vin |-05t0Vvpp+05] vdc maxmum rated voltages 1o this high im-
7 - o e pedance crcuit For proper operation it 1s
hroughiCutient ! 2 m“ £ recommended that Vin and Vguy be con
Operaung Temperature Range T1a (& siramed 1o the range Vgss(Vin of
AL Device -5510 4125 Voul!s VDD
CL/CP Device: -4010 + 85 Unused contro! inputs must always be tied 1o
Storage Temperature Range Tsig - 6510 4150 “«C an appropnate logic voltage level (e g , either

Vgg or Vpp!




MC142100, MC145100

ANALOG TRANSMISSION GATE
(CROSSPOINT} SCHEMATIC

L. In/Out Out‘in
VDD | Voo VooVpo L VDD Control
In’Out \vo T ‘[ o
lﬂ r'v—][t 50 Out/in
=t
\’D:g
L &
Coplio! '—’f In’Out Out’in
Control
ELECTRICAL CHARACTERISTICS (vgg=C V)
VpD Tiow® 25°C Thigh*
Characteristic Symbo! Vdc Min Max Min Typ Max Min Max Unit
Operzt-3 \ oltage MCI4E D0 VDD - 425 18 425 - 18 425 18 Voc
MC1427 X 3 18 3 - 18 3 18
Inpat Vo'tage (Logic) "0 Leve ViL Vac
Contro input 5 - 15 - 225 )] - 15
10 - 30 - 450 30 - 30
15 - 40 - 675 40 T 40
‘4 terey ViH Vac
5 35 - 35 275 - 35 =
10 70 - 70 550 - 70 -
See Figure 1 15, 10 - 10 B 25 - 1.0 - 5.
Input Current Al hn 15 - 1201 - +000001 201 - 210 ph
PinsZ 3.4,5,6.7 cU LR hn 15 = 03 = =000001| 203 = 210
Input Casazitance (V,n= 01 Cid pF
Digitz tnpats 10 N - & 7 15 = =
Switz® Inputs ‘Outpats 10 - - - 50 75 - r
Feeathrough Capatitance Cin‘out - - - - 04 - - - pf
Quiescen: Currenti ALl MC1451 0 < = 200 - 55 no & 70
DD 10 - 400 - 15 230 - 100 nA
15 - 600 - 170 340 - 200
MC1421C -] - 6 - 0.003 5 - 150
DD 10 - 10 - 0.004 10 - 30 BA
15 - 20 - 0 005 20 - 600
Quieszen: Current MC145:00 5 - 250 - 55 150 - 80
(CL. CP Device! 10D 10 - 500 - 115 300 - 150 wA
15 - 820 - 170 600 - 300
MC142100 5 - 5 - 0003 5 - 150
IpD 10 - 10 - 0001 10 - 300 pA
15 - 20 - 0 005 20 - 600
On State Sex Figures€ 10 Ron 5 - 270 - 250 300 - 375 1]
Resisianze 10 - 140 - 10 170 - 230
Vin= VoD-Vss 15 - 90 - 85 15 - 145
z
On Stz Fesistance Ditference ZRon 5 - - - 25 30 - - Q0
Betwser Any Two Swoiches 10 - - - 15 25 - -
Vin=Vpo-Vgs  Seefiguc€ 15 - - - 15 20 - -
2
input Cutp ot Leakage ~t | hn/out 15 - 1 100 - 104 + 100 - 1 1000 nA
Curre=t. Switch O!f CL CP 15 - + 300 - +04 + 300 - 1 1000

® Tiow=5"C for AL Dence, -41°C
Tn.gn‘ - 125¢C tor AL Device, = &

for CL CP Dewvice
“C for CL/CP Device



MC142100, MC145100

SWITCHING CHARACTERISTICS (Vgg =0, Ta= 25¢C. C| =50 pF)

VoD
Characteristics Symbol Vdc Min Typ Max Unit
Propagation Delay Times Vgs=0Vdc
Input 10 Output PLH. PHL 5 - 30 60 ns
10 - 15 X
15 - 10 20
Strobe 10 Output
Output 1" to High Impedance MC142100 | tp 7. tPHZ 5 = 3%0 700 ns
Output 0" 1o High Impedance 10 - 175 350
15 - 125 250
Output 1" 10 High Impedance MC145100 [ tpi 2. tPHZ 5 - £20 1040 ns
Output "0 to High Impedance 10 - 215 430
15 - 140 280
High Impedance 1o Output 1" MC142100 | tpzH. P2y 5 = 3¢ 620 ns
High Impedance 10 Output 0" 10 - 150 250
15 = 80 160
High Impedance to Output 1" MC145100 | tpzH. tpZ¢ 6, - 550 1100 ns
High Impedance to Output “'0* 10 - 200 400
15 - 130 260
Data In to Output MC142100 | tp7H. tPHZ 5 - 30 600 ns
1pzL. tPLZ 10 - 110 220
15 - 75 150
Data In to Output MC145100 | tpzH. tPHZ 5 500 1000 ns
pZL. tPLZ 10 - 200 400
15 - 120 240
Address to Output MC142100 | tpzH. tPH7 S — 350 700 ns
pzL. tPLZ 10 - 135 279
15 - 0 182
Address 1o Output MC14510C | tpzy. tPL7 5 - 500 1000 ns
tpzH. tPHZ 10 - 180 360
See Figure 2 15 - 15 230
Minimum Setup Time
Data In 1o Strobe MC142100 Isu 5 - 50 190 ns
10 - 10 50
15 - 0 30
Data In to Strobe MC148100 sy 5 - 100 200 ns
10 - 40 80
15 - 2 50
Mirumum Hold Time
Data Into Strobe MC142100 th 5 = 50 250 ns
10 = 20 150
15 - 10 50
Datas In 1o Strobe MC145100 1 [ - 40 400 ns
10 - 10 200
15 - 0 80
Mimmum Set Up Time MC142100 oy ) - 0 180 ns
Address to Strobe MC145100 10 - 0 50
15 & 0 30 ns
Minimum Hold Time MC142100 h 5 - 0 10 ns
Address 10 Stiobe MC145100 10 - 0 45
15 - 0 30
Minimum Strobe Pulse Width MC142100 WH 5 - 150 320 ns
MC145100 10 = 5 160
15 - 40 80




MC142100, MC145100

SWITCHING CHARACTERISTICS (continued) (Vg = 0, Ta= 25°C, Cy = 50 pf)

Voo
Characteristics Symbol Vdc Min Typ Max Unit
Sine Wave Distortion See Figure 3 - 10 - 0% - %
(R =1kQ. f=1kHz)
Frequency Response {Switch On) See Figure 3 - 10 - 15 - Mr
(RL = 1k0. 2C Log10 Vout/Vin= - 3 0 dB)
Feedthrough Attenuation (Switch Off) See Figure 3 - 10 - - 80 = ae
(Vin=10 Vpp, F= 16 kHz, R = 1 k. C = 15 pF)
Frequency for Signa! Crosstalk -400d8 - 10 - 1500 - kH2z
(Vyn=10 Vpp, Switch A
On. Switch B Oft, -10d8 - - - 01 - kHz
Ry=1k0 C = 15pF) See Figure 4
Crosstalk Controls 10 Output See Figure & - 10 - 70 = mV
(R = 10 k)
. MC145100 MC145100
Only Only
Address Switch Switches Address Switch Switches
A 8 C D Selected Cleared A [:] C D Selected Cleared
0 0 0 0 CiR1 0 1 2 3 0 0 0 1 CIR3 B 9 10 "
1 0 0 0 C2R1 1 0 ] 3 1 0 0 1 C2R3 9 8 10 n
0 1 0 0 C3R1 2 0 1 g 0 1 0 1 C3R3 10 8 g n
1 1 0 0 C4R1 3 0 1 2 1 1 0 1 C4R3 n 8 9 10
0 0 1 0 CiR2 4 5 6 7 0 0 1 1 C1R4 12 13 14 15
1 0 1 0 C2R2 5 4 6 7 1 0 1 1 C2R4 i8 12 14 15
0 1 1 0 C3R2 6 4 5 7 0 1 1 1 C3R4 14 12 13 15
1 1 1 0 C4R2 7 4 5 6 1 1 1 1 C4R4 15 12 13 14
TIMING DIAGRAM
MC145100/MC142100
rE—1p
sy
Strobe I I | ‘
tgu—>
Dataln l I I I I I
—> 1,
Address Don't Care ] Addr 1 ] Don't Care Addr 2 ] Don't Care:
On
Switch 1 J
oft
On
Switch 2 I I I I l

Oft




MC142100, MC145100

TEST CIRCUITS

FIGURE 1 — INPUT VOLTAGE

Vss 3 Vout

|

Vin—Oata In Corre! dolis

Strotx-
T TeaToT

Vpp ABC D VDo
. %g5

4

FIGURE 3 — BANDWIDTH AND
FEEDTHROUGH ATTENUATION

Switch on for Bandwidth Test
Switch off for Feedthiough Test

Vin=VpD- VSS_> ja q
2

FIGURE 2 — PROPAGATION DELAY TIME

Vout

L[_CL=5OD$

>
R 1
L
P Strobe I
C oot Data
5 Address
T 0y, A ;
4 Vop Vss Vss VbD
vss
gl

FIGURE 4 — CROSSTALK BETWEEN
ANY TWO SWITCHES

Vin= Voo»"ss_» Q

2

FIGURE 5 — CROSSTALK
CONTROL TO OUTPUT

Vout

e

Vin4Data In - Contro

Strotw-

Vln

T B prag o
Vbp ABCD

ek
Vss

R 310k




MC142100, MC145100

FIGURE 6 — CHANNEL RESISTANCE (Rgn) TEST CIRCUIT

Cora
Ve ;
0 L i
g Swich
i On Xy
VoL Plotes
TYPICAL RESISTANCE CHARACTERISTICS
FIGURE 7 — COMPARISON AT 25°C FIGURE 8 — Vpp=2.5V, Vgg= -25V
kHd T H T 350
Ta-+25°C
z 2 300
=X X
£ S 250 b—s—e—— r
H 3 \\ = :
R ‘ : . 1200657 $
2Rt 4 3\vaa-V.ss-s' VA INYAZNA :
& ‘ 1 Fgp :
g L .8 Vpp-VsS- 10 V—J s f_._.__ i
Z-NW : —  Z100 —— .
I3 ——t E7 Tt VDO VS5 1SV & LA | i 1% |
e ? ] sor——=- ¥YSe 1 f
— S G, B Y LT 5 P e 2 i ~eill )
i e : 4 000 | | A
<10 -E0 -60 -40 -2C 0 2{ 40 60 B0 10 -10 -0 -€0 -40 -20 0 20 40 60 B8O 10
Vin INPUT VOLTAGE A2LTS: Vi, INPUT VOLTAGE (VOLTS)
FIGURES - Vpp=50V, Vgg: -50V FIGURE 10 — Vpp- 75V, Vgg: -75V
3oy T 350
I D S R
i iy Z
g ES
& &
- @
: P~Ta-125°C—— ¥ 150 ' s t TA=125°C—]
£ i 4 S 5t T L i S8 L AT
i —Tp-25°C o Tp25°C
Fi25i——n 5 e i 20100 pe——edl T b D P G == —
& ! B e o ST ol Yo 1 S e e e |
e ; 50 p—d —dood o4 -~—“'5? et
ol i3 1 i 0 [ | ]
<10 -80 -60 -40 -20 O 2C 40 60 80 10 -10 -B0 -6C -4C -20 0 20 40 60 B8O 10

Vin INPUT VOLTAGE WOLTS) Vi h®JT VOLTAGE (VOLTS)




@ MOTOROLA

MC34F19
MC34F19A

Advance Information

TELEPHONE LINE FEED AND 2- TO 4-WIRE
CONVERSION CIRCUIT

... designed to replace the hybrid transformer circuit in Central

Office, PABX and Subscriber carrier equipment, providing signal

separation for two-wire differential to four-wire single-ended con-

versions and suppression of longitudinal signals at the two-wire

input. It provides dc line current for powering the telset, operating

from up to a 56 V supply.

® All Key Parameters Externally Programmable

® Current Sensing Outputs Monitor Status of Both Tip and Ring
Leads

® On-Hook Power Below 5.0 mW

e Digital Hook Status Output

® Power Down Input

® Ground Fault Protection

SUBSCRIBER LOOP
INTERFACE CIRCUIT
(SLIC)

BIPOLAR THIN-FILM
INTEGRATED CIRCUIT

€ Size and Weight Reduction Over Conventional Approaches L SUFFIX
® The sale of this product is licensed under patent No. 4,004,109. CER:A':"S'E _;’;C;fGE
All royalties related to this patent are included in the unit price. 2
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MC34014

PIN DESCRIPTION {See Figure 1)

Pin #
PLCC

Pin #

DIP Narnc' Description

Description

2

1 MIC

Microphone negative supply. Bias cur-
rent from the electret microphone is
returned to V- through this pin,
through an open coliector NPN transis-
tor whose base is controlled by an in-
ternal mute signal. During dialing, the
transistor is off, disabling the
microphone.

2 [ TX

Transmit amplifier input Input imped-
ance is 10 k{). Signals from the micro-
phone are input through capacitor C5
to TXI.

3 |TXO

Transmit amplifier output. The ac sig-
nat current from this eutput flows
through the VR series pass transistor
viz R9 to drive the line at V+. Increas-
ing RY will decrease the signal at V +.
The output is biased at ~0.65 V to al-
low for maximum swing of ac signals.
The closed loop gain from TXI to TXO
is internally set at 26 dB.

4 |STA

Sidetone amplifier output. Input to this
amplifier is TXO. The signal at STA
cancels the sidetone signals in the re-
ceive emplifier. The signal level at STA
increases with loop length,

Compensation Capacitor. A capacitor
from CC to ground will compensate
the loop length equalization circuit
when additional stability is required. In
most applications, CC remains open.

Equalization amplifier output. A por-
tion of the V+ signal is present on this
pin to provide negative feedback
around the transmit amplifier. The
feedback decreases with increasing
loop length, causing the ac impedance
of the circuit to increase.

7 RXI

Receive amplifier input. Input imped-
ence is >100 k0. Signals from the line
and sidetone amplifier are summed at
RXIL.

Negative supply. The most negative in-
put connected to Tip and Ring through
the polarity guard diode bridge.

Regulated voltage output. The VR volt-
age is regulated at 1.2 V and biases
the microphone and the speech cir-
cuits. An internal series pass PNP tran-
sistor aliows for regulation with a line
voltage as low as 1.5 V. Capacitor C8
stabilizes the regulator.

DC load capacitor. An external capaci-
tor C7 and &n internal resistor form a
low pass filter between V+ and LR to
prevent ac signals from being loaded
by the dc load resistor R5. Forcing LC
to V- will turn off the dc load current
and increase the V -+ voltage.

DC load resistor. Resistor RS from LR
to V- determines the dc resistance of
the telephone, and removes power
dissipation from the chip. The LR pin
is biased 2.8 volts below the V-~ volt-
age (4.5 volts in the tone dialing
mode).

Positive supply. V+ is the positive line
voltage (from Tip & Ring) through the
polarity guerd bridge. All sections of
the MC34014 are powered by V+.

Vpp regulator. Vpp is the output of a
shunt type regulator with 8 nominal
voltage of 3.3 V. The nominal output
current is increased from 550 uA to

2 mA when dialing. Capacitor CS stabi-
lizes the regulator and sustains the
Vpp voltage during pulse dialing.

Tone input. The DTMF signal from a
dialer circuit is input at Tl through an
external resistor R7. The current at Ti
is amplified to drive the line at V4. In-
creasing R7 will reduce the DTMF out-
put levels. The input impedance at T
is nominally 1.25 kf).

8 |[RXO

Receive Amplifier output. RXO is
biased by a8 2.5 mA current source.
Feedback maintains the dc bias volt-
age at ~0.65 V. Increasing R4 (be-
tween RXO and RXI) will increase the
receive gain. C4 stabilizes the ampli-
fier. C3 couples the signals to the re-
ceiver. The 2.5 mA current sourcs IS
reduced to 0.4 mA when dialir ‘8-

9 |RMT

Receiver Mute. The ac receiver current
is returned to V - through an open
coliector NPN transistor and  parallel
10 k(1 resistor. The base of the NPN is
controlled by an internal mute signal.
During disling the transistor is off,
leaving the 10 k() resistor in series

with the receiver.

Moze select. This pin is connected
t'hrough an internal 600 k() resistor to
the ba<# cf an NPN transistor. A Logic
“1” (2.0 V) selects the pulse dialing
mode. A Logic 0" (<0.3 V) selects the
tone dialing mode.

Pin # (P #

PLCC| DIP [Name
12 10 (V-
13 1 VR
14 12 Lc
15 13 LR
16 14 | v+
18 15 | Vpp
18 16 T
20 17 | MS

.]"' \
1 18 | MT

Mute input. MT is connected through
an internal 100 k(] resistor to the base
of a PNP transistor, with the emitter at
Vpp. A Logic 0" (< 1.0 V) will mute
the network for either pulse of tone di-
aling. A Logic “1" (>Vpp - 0.3 V)
puts the MC34014 into the speech
mode.
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FIGURE 1 — TEST CIRCUIT
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MC34F19, MC34F19A

ELECTRICAL CHARACTERISTICS (VEg = -48 V, VaB = -48V,VAG = -6.0V, R = 800, Tp = 25°C unless otherwise

noted.)
Characteristic Figure Symbol Min Typ Max Unh
Transhybrid Gain Variation (1.0 kHz @ 0 dBm Input) 1 VXNV, -03 0 +03 dB
Transmission/Reception VIVRX
Transhybrid Rejection (1.0 kHz @ 0 dBm Input) 1 VIXVRX dB
Fixed (1%) Resistor Balance Network -23 - -
Trimmed Balance Network — - 55 —
Level Linearity (- 48 to + 3.0 dBm, referenced to 1 dB
output @ 1.0 kHz (« 0 dBm)
Transmission VIxVi -0.1 0. +0.1
Reception VL'VRX -0.1 0 +0.1
Frequency Response (200-3400 Hz, referenced to ¥ dB
output (u 1.0 kHz (u 0 dBm)
Transmission VTxVL —0:1 0 +0.1
Reception VL VRX -0.1 0 +0.1
Total Distortion 1 VLVRX — -60 - dB
C-Message Filtered < VXV — - 60 ==
idle Channel Noise 1 VTX - - 10 dBrnc0
Termination Resistance Tolerance « 1.0 kHz 1 A Pg — - =5.0 %o
Longitudinal induction — 60 Hz 2 VTx — 5.0 — dBrnc0
(IL = 3010 100 mA, | N = 35 mA RMS)
Longitudinal Balance ‘ 2 VIxVLON dB
MC34F 19 (200-3000 Hz) -4a5 — -
MC34F19A (200-1000 Hz) -50 — -
MC34F19A (3000 Hz) - 48 - —_
Propagation Delay 1 Tp. VRx to V| — 750 — ns
VRxX 1o ITx —_ 1.2 — us
Power Dissipation (R > 100 Mf2) Pp e 1.0 -+ mW
Supply Current — On-Hook . Icc —_ 40 200 pA
(VEE = VaB = -56V, R_ > 100 M()
Power Supply Noise Rejection (1.0 kHz (1.0 V RMS) 3 VIx'Vee -40 — — dB
Quiet Battery Noise Rejection (1.0 kHz (« 1.0 V RMS) 3 VIx'vgb S -6.0 - dB
Sense Current mA'mA
Tip 1750 1Ts) 0.15 0.17 0.19
Ring IRSO'IRSI 0.15 0.17 0.19
Fault Currents — On-Hook 1 mA
Tip to Vee 'Tip . 0 )
Ring to Vce IRing —_ 2.5 o
Tip to Ring 'Loop = 120 i
Tip & Ring to Ve Tip & IRing — 2.5 —
Analog Ground Current IAG —_ 1.0 10 HA
Power Down Logic Levels 9] — -1.0 - HA
ViH -1.2 0 = Vdc
ViL -20 — -4.0 Vdc
Hook Status Output Current 1 IHSO HA
(RL < 2.5k, PDI = Logic 1) 200 400 -
(R > 10 k1, or PDI = Logic 0) - 0 2.0
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MC34014

Specifications and Applications
Information

mount PLCC package.

External Resistors

Sidetone Functions

TELEPHONE SPEECH NETWORK WITH DIALER
INTERFACE

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
asupply voltage as low as 1.5 volts. The MC34014 is packaged in
8 standard 18-pin (0.3" wide) plastic DIP, and & 20-pin surface

® Transmit, Receive, and Sidetone Gains Set by
® Loop Length Equalization for Transmit, Receive, and

® Operates Down 1o 1.5 volts (V + ) in Speech Mode
® Provides Regulated Voltage for CMOS Dialer
® Speech Amplifiers Muted During Pulse and Tone Dialing

TELEPHONE SPEECH NETWORK
WITH
DIALER INTERFACE

SILICON MONOLITHIC
INTEGRATED CIRCUIT

1 P SUFFIX
PLASTIC PACKAGE
CASE 707:02

1 I! FN SUFFIX

4 J 2071
® DTMF Output Level Adjustable with a Single Resistor PLASTIC PACKAGE
® Compatible with 2-Terminal Electret Microphones CASE 775-01
e Compatible with Receiver Impedances of 150 {} and Higher PLCC-20
BLOCK DIAGRAM
Tip
» — = 170
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Sx-YRRRE
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Receive
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5 Amp. To
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1 Regulator l Regu?l[a)lov —> Dialer
< Circuit
S
*L<}‘ Mute
Logic
DTMF Transmi 2
Driver Amplifier
DTMF 1 : Fror: Mute Pulse Tone
Input Microphone Input Select




MC34F19, MC34F19A

MAXIMUM RATINGS

Rsting Symbol Value Unit
Vohage (Referenced to Vce) VEE -60 Vdc PIN CONNECTIONS
Vas Vee-1
Sense Current Irsi. Irsi mAdc
Steady State 100 NS
Pulse — Figure 4 200 Vg E o E v
C
Storage Temperasture Range Tstg -651t0 +150 2 AG
Opersting Junction Temperature T 150 °C EP [Z E RX
(63 = 100°CW Typ) 8P 3] BR
OPERATING CONDITIONS T E -
Rsting Symbol Value Unit E l
Opersting Ambient TaA Oto +70 *C cc E E HSO
Temperature Range RS! E E o
Loop Current I 2010 120 mA
Vohage * VEE -2010-56 | vac BN [7] 2] Rso
Vas —20to VEg EN E B HST
Analog Ground VAG Vdc
(i = 010 60 mA 010 -12 Vee [o 0] vas
(I, = 010120 mA) -25t0 -12
Supervisory Output Voltage VRso. V1s0.| -2.0to -20 Vdc
VHSO

PIN DESCRIPTIONS

Name Function

Vee The most positive supply voltege. This point is Earth Ground in most typical applications.

BP & BN Are the base drive outputs for the PNP and NPN Darlington transistors.

EP & EN Are loop cusrent sensing inputs and are connected to the emitter of the PNP & NPN Darlington transistors.

TS! & RS! Are the tip and ring current sensing inputs. They are low impedance inputs (approximately 600 0 each) that
translate the voltage on tip and ring to & current through Resistors Ry end RR.

(oo} Compensetion capacitor input.

VEE Is the most negative supply voliage.

Vos Is the quiet battery connection. The voltage on this pin must not go more negative than Vgg.

HST Hook Status Threshold programming resistor input pin. This pin programs the value of loop resistance
which determines on-hook or off-hook status.

RSO Ring Sense current Output. This output refiects the status of the Ring termifal. The current is sourced from
this output and is one-sixth IRSI-

TSO Tip Sense current Output. This output reflects the status of the Tip terminal. The current is sourced from

" this output and is one-sixth ITg)

HSO Hook Status Output. This is & digital output (open collector PNP) that sources current when the loop
resistance is less than the threshold resistance value set by Ry

PDI Power-Down Input pin. A logic level 0" powers down the MC34F19,

TX Transmit current output. This output sinks current proportional to (ITs) + Irg()2.

RX Receive input. This input sums the currents from the TX output and signal input. This pin has 8 low input

impedance.

Vac

Analog ground reference supply voltage input.
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MC34012-1
MC34012-2
MC34012-3

[ Advance Information

TELEPHONE TONE RINGER

® Complete Telephone Bell Replacement Circust with Minimum
External Components

® On-Chip Diode Bridge and Transient Protection
® Direct Drive for Piezoelectric Transducers

® Base Frequency Options—MC34012-1 1.0kHz

TELEPHONE
TONE RINGER

BIPOLAR LINEAR/I2L

MC34012-1. C = 1000 pF
MC34012-2° C= 500 pF
MC34012-3. C = 2000 pF

N SUFFIX
MC34012-2 2 OkHz “ BLASTIC PACKAGE ;
MC34012-3 500H: Do ) f f l
8
® Input Impedance Signature Meets Bell and EIA Standards B
® Rejects Rotary Dial Transients D SUFFIX
PLASTIC PACKAGE ‘
CASE 751-01 . - X0
SO-8
4
APPLICATION CIRCUIT
180k ¢ TC
! lrG -7 RC
Tip ‘Y 1?,"‘ 2 Lsor
— VA~ AC RF A
: 1C 1 10.F + 25V
\7 T, RON
3lac RS
— 2
Rin
2 §1 Bk
_{],.J_ RO RI é i
Piezo Sound
Element

This document contains 1nformation on a new producl Specifications and information herein
are subject to change without notice




MC34012-1, MC34012-2, MC34012-3

CIRCUIT DESCRIPTION

The MC34012 Tone Ringer derives 1ts power supply by
rectifying the ac ninging signal. It uses this power to
activate a tone generator and drive 8 piezo-ceramic
transducer. The tone generation circuitry includes a
relaxation oscillator and frequency dividers which
produce high and low frequency tones as well as the
tone warble frequency. The relaxation oscillator fre-
quency fo is set by resistor R2 and capacitor C2
connected to pin RC. The oscillator will operate with f,
from 1 0kHz to 10 kHz with the proper choice of external
components (See Figure 1)

The frequency of the tone ringer output signal at pin
RO alternates between {574 to {575 The warble rate at
which the frequency changes 1s 1,/320 for the
MC34012-1, 1,640 for the MC34012-2, or f,/160 for
the MC34012.3 With a8 4.0 kHz oscillator frequency, the
MC34012-1 produces BOO Hz and 1000 Hz tones with a
12.5 Hz warble rate. The MC34012-2 generates 1600 Hz
and 2000 Hz tones with a similar 12.5 Hz warble
frequency from an B.0 Hz oscillator frequency. The
MC34012-3 will produce 400 Hz and 500 Hz tones with
8 12.5 Hzwarble rate from a 2.0 kHz oscillator frequency
The tone ringer output circuil can source of sink 20 mA
with an output voltage swing of 20 volts peak-to-peak.
Volume control is readily implemented by adding a
vanable resistance in series with the piezo transducer.

input signal detection circuitry activates the tone
rninger output when the ac hne voliage exceeds
programmed threshold level Resistor R3 determines the
ringing signal amplitude at which an output signal will
be generated at RO The ac ringing signal is rectified by
the internal diode bridge. The recufied input signal

FIGURE 1 — OSCILLATOR PERIOD (1/1,) versus
OSCILLATOR R2 C2 PRODUCT

produces a current through R3 which is input at terminal
RI. The voltage across resistor R3 is filtered by capacitor
C3atthe inputto the threshold circuit When the voltage
on capacitor C3 exceeds 1.7 volts, the threshold com-
parator enables the tone ringer output. Line transients
produced by pulse dialing telephones do not charge
capacitor C3 sufficiently to activate the tone rninger
output.

Capacitors C1 and C4 and resistor R1 determine the
10 volt, 24 Hz signature test impedance .C4 also provides
filtering for the output stage power supply to prevent
droop In the square wave output signal Six diodes In
series with the rectifying bridge provide the necessary
non-hineanty for the 2.5 volt, 24 Hz signature tests

An internal shunt voltage regulator between the RI
and RG terminals provides dc voltage to power output
stage, oscillator, and frequency dividers The dc voltage
atRlus imited to approximately 22 volts in regulation. To
protect the IC from telephone line transients, an SCR1s
triggered when the regulator current exceeds 50 mA
The SCR diverts current from the shunt'‘regulator and
reduces the power dissipation within the IC.

EXTERNAL COMPONENTS

R1 Line input resistor. R1 controls the tone
ringer input impedance It also influences
ringing threshold voltage and hmits current
from line transients

(Range 20k{l1o10k()

Cc1 Line input capacitor. C1 ac couples the tone
ringer to the telephone line and controls
ringerinputimpedance at low frequencies

(Range 04 ,F 1020 ,F)

R2 Oscillator resistor.,
(Range 150 kf) to 300 k1)
Cc2 Osciliator capacitor.
800, =+ (Range 400 pF to 2000 pF)
|
R3 Input current sense resistor R3 controls the
- 600 o1 ringing threshold voltage Increasing R3
2 - decreases the ring-start voltage
& (Range OB kf)to 2.0 kfl)
400 c3 Ringing threshold filter capacitor. C3 filters the
/ ac voltage across R3 at the input of the ninging
200 150k R2: 300k threshold comparator It also provides dialer
g 400 pf = C2-. 2000 pf transient rejection
]' ~‘l J (Range 05 uF 1050 uF)
R ! i
00 200 300 200 500 ca inger supply capacitor C4 filters supply
R2C2 (us) voltage for the tone generating circuits It also

provides an ac current path for the 10 Vims
ringer signature impedance
(Range 1.0 uF 10 10 uF)




MC34012-1, MC34012-2, MC34012-3

FIGURE 2 - TEST ONE
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v a7k
2 7 4.6 i
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[ o RS MC34012-1. C = 1000 pF*

= ke
3900~ ', MC34012-2 C= 500 pF*
—W—) RO o SN\ 1777t MC34012-3. C = 1000 pF*
0047 ,F

N na n & Increase V| from +30 volts while monitoring

P VO Vsiart(*) equals V| when Vo commences
01.F switching
& b Decrease V| from -30 volts while monitoring

b 10k 51k r / VO Vstart(-) equals V| when Vo commences
switching

Decrease V| from +40 volts while monitoring

Ve Vsiop equals V| when Vp ceases

L.}

switching
d Set V|10 +50 volts. Close S1. Measure
10k frequencies fyy, 1. and fy.
= = Voo
* (o
VWA
001 uF == ]
S 200k
1 16 —4 9
— 2 15
Voo |- 3 14
4 1C255,13 =4 7 001 4F
5 12
6 ] B
7 10 50
D 8 Bl !

IC1—MC140118B
IC2—MC145388

Vpp:12Vv
MC34012-1. R=110kN)*
*Indicates 1% tolerance : @ MC34012-2. R= 55k()*
fw MC34012-3 R=110k*

(5% otherwise!




MC34012-1, MC34012-2, MC34012-3

FIGURE3 TESTTWO

1

DUT

180 k* eeC
wRG\ /Rce Fd,zon
S1 1‘_
= 2 [ACy # 7 T

MC34012-1 C=1000pF"
MC34012-2 C= 500 pF*
MC34012-3 C=: 1000 pF*

With VRe = 35 volts. close S1 Measure the
current 81 Pin 4 (1) Repeatedly switch VR¢
between 3 5 volts and 0 volts unul Pin 4 current
changes polanty Measure this opposite polarity
current (Iig2)

Calculate

oW Jo1 * o2

*indicates 1% tolerance (5% otherwise)

FIGURE 4 — TEST THREE

1.0mA

180k 5: ==.C
1 \ ) 8
Voo RG RC
T NN 7
ACy RF
~L 001 ,F
3 AC RS 5
< ) : ue
o 18k* —
390N, 4 5 e
N RO RI {
0.047 uF

MC34012-1: C = 1000 pF*
MC34012-2 C= 500 pF*
MC34012-3 C=1000 pF*

Measure voltage at Pin 2

‘Indicates 1% tolerance (5% otherwise)




MC34012-1, MC34012-2, MC34012-3

FIGURE 5 - TESTFOUR

8
RG RC
7 2 Setl to 30 mA Measure voliage at Pin 2
ACy RF | (Vo)
puT I b Setlj 10 100 mA Measure vohtage at Pin 2
6 001 uF Von)
ACy RS
1.8k
. 5
RO Rl |

MC34012-1. C =1000 pF*
M(C34012-2. C= 500 pF*
MC34012-3 C = 1000 pF*

*Indicates 1% tolerance (5% otherwise)

FIGURE 6 — TEST FIVE

180 k* :' =c
1 8
RG -/ RC
4 IRF
AC -—
2 J i 5 Measure current into Pin 7 (IRf).
3 DUt : =001 4F 20V Calculate.
+
]
\ =] AC2 RS 1 ﬁjlli—j_ RRF =2 volts = IR
= > 1.8k X
3900, 4 5 3 18V
Cow)H ro RI Hij—
0047 uF =

MC34012-1: C = 1000 pF*
MC34012-2 C= 500 pF*
MC34012-3 C =1000 pF*
*Indicates 1% tolerance (5% otherwise)

FIGURE 7 — TEST SIX

!
180 k* ‘: = c With Vg = 3 5 volis close S1 Set V|10 50
1 A | f e 8 1 2k volts Measure dc voltage at Pin 4 (Vo)
RG RC d%—wvl Repeatedly change VR between 3 5 volts and
J S1 o} ==t O volts untit Pin 4 changes state Measure the
= 7 T new voltage at Pin 4 (Vo 2)
47k o A RF | VRe l Calculate the peak-to-peak output vollage
A © pur 001 4F 2
! 3 6 Vop-p=1Vo2- Vo1l
_L—— AC2 RS
= S .
10k 4 E 318k
RO Rl
Vo :

0V MC34012-1. C = 1000 pF*

.
MC34012:2 C= S00pF*
MC34012-3 C =1000pF°* ‘Indicates 1% tolerance (5% otherwise)
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ELECTRICAL CHARACTERISTICS (Ta =25°C)

Characteristic I Test Symbol Min | Typ Max Units
Ringing Start Voltage 1 Vdc
(VStart = V) € Ring Stany)
vV)>0 18 Vsiari(*) 31 345 38
vi<o 1b Vstari(-) -3 -345 -38
Ringing Stop Voltage 1c VSlop vdc
(VStop = Vi @ Ring Stop)
MC34012-1 16 20 25
MC34012-2 13 18 22
MC34012-3 16 20 25
Output Frequencies (Vi=50V) I 1d Hz
MC34012-1 High Tone fH 967 1040 13
Low Tone L 774 832 890
Warble Tone fw 12 13 14
MC34012-2 High Tone 3 1% 1834 2080 2226
Low Tone L 1548 1664 1780
Warble Tone fw 12 13 14
MC34012-3 High Tone fn 867 1040 113
Low Tone L 774 832 890
Warble Tone w 24 26 28
Output Voltage (V; = 50 V) 6 Vo 19 20 23 Vp-p
Output Short-Circuit Current 2 o 35 50 80 mAp.p
Input Diode Voliage 3 Vp 46 51 | 56 Vdc
(= 10 mA)
Input Voltage —SCR Off 4z Vot 37 42 47 Vdc
(I = 30 mA)
Input Voltage—SCR On 4b Von 3.2 42 €0 Vdc
{1, = 100 mA)
Threshold Filter Resistance 5 RRF 30 50 80 ki)
RRF =20 V/Igr j
BLOCK DIAGRAM
c3
it
R3 ca
"
BAY w
RrR1 C1 Diode Brigge RS Rl RF —:
Tip >—nnit —
2 ACy % |
! i—ﬁ !
r4 Sk b =%
|
: < YA o WL D l
Ring >—— YAC, [ |
I SCR K20 v Threshold |
| Transient | Comparator |
| Clamp Bias |
| ] i
| Tone g :
| Osciliator Frequency |
| RC } Divider
N
— Output Butfer Piezo
et ! Sound
Element

Warble
Frequency Divider
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APPLICATION CIRCUIT PERFORMANCE

Characteristic Typical Value Units
Output Tone Frequencies
MC34012-1 83271040 Hz
MC34012-2 1664 /2080
MC34012-3 4167520
Warble Frequency 13
Output Voltage 20 Vp.p
(V) 60 Vyms. 20 Hz)
Output Duty Cycle 50 %
Ringing Start Input Voliage (20 Hz) 36 Vrms
Ringing Stop Input Voltage (20 Hz) 28 Vims
Maximum <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>