HOLTEK

HT9020

Call Progress Tone Decoder & ABR Controller

Features

* Low cost 32768Hz crystal
* Low power consumption
* Operating voltage: 2.5V to 5.5V (CPT mode)
2.0V to 5.5V (ABR mode)
* Call progress tone decoder
- Fully decoded tristate call progress status
output
- Works with traditional precision or PBX call
progress tones

General Description

The HT9020 provides two modes; Call progress
tone decoder and Busy redial controller, to sup-
port the application fields.

Standard call progress tone decoder

This feature detects a specified input signal and
then outputs relative envelopes during a 2.32sec
interval. Three tristate output pins (DIAL, RBK,
BUSY) indicate the presence of a dial tone, ring-
back tone or busy/reorder tone respectively, so it
provides information that enables the microproc-
essor to decide whether to initiate, continue or
terminate calls.

Selection Table

* Busy redial controller
- Repeat times: 3, 10 or 15 times
(2,5, 15 times by mask option)
- 4.65, 32.6 and 62.8 sec break time
(16.3sec by mask option)
- Auto-terminate after 30 times (default)
ringback tone receipt

Busy redial controller

This feature implements a busy redial function.
After decoding, if the line is busy, this device
forces the dialer to break for 62.8 sec, then
triggers the redial key after the dial tone re-
ceipt. If the receiver is still busy, the redial
sequence will be repeated 10 times. If the re-
ceiver is ringing, the redial sequence will be
terminated after 30 times of ringback tone re-
ceipt.

\ Function i
\ Operating OsC ABR ABR
A\ Voltage Frequency CPT Decoder Repeat Times Break Time Package
Part No.
oy Mode 3/10/15 times | 4.65/32.6/62.8 sec
HT9020A A'BR mbde 32768Hz Full decoded [2/5/15 by [16.3 sec by 18 DIP/SOP
2 OV~5.5V metal option] metal option]
CPT mode
HT9020B 2 B\/~5.5V 32768Hz CPT envelope only 8 DIP
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Block Diagram

BREAK
O
x10—»|  32768Hz »  Clock j
x2O—»{  Oscillator —» Generator —»O DV/LED
3 7y | Break —»O DIAL/KEY1
> Timer& > —>O RBIVKEY2
Bandpass 2.32 sec Busy Redial —»O ENV/END
SN cier Timer Control MUX [¢——O RTZ/SELT
7'y -«—>»O VREF/SEL2
TESTO—> A 4——O OE/HKOFF
\ 4 v 4——OQ B3/RING
Level < Decoder & Latch P N ——QEN/KEY
Sense > Tri-State Buffer h i
- O g ?
vDD  VSS CLR DEC/ABRC
Pin Assignment
N\
DEC/ABRC [ 1 18 [0 vDD
OE/HKOFF [ 2 17 [3 BUSY/BREAK
ENV/END [ 3 16 [J RBK/KEY2
pv/LED O 4 15 [ DIAL/KEY1
RTZ/SEL1 (] 5 14 [0 EN/KEY —
VREF/SEL2 ] 6 131 CLR ENV [ 1 8[J vDD
snO7 123 x2 VREF ] 2 70 EN
B3/RING [ 8 113 X1 SIN[] 3 6 x2
vss O 9 10 [ TEST vss O 4 5[] X1
HT9020A HT9020B
—18 DIP/SOP -8 DIP
Pin Description
Pin Name | I/O Interne.ll Description
Connection
When this pin is connected to Vpp, the chip is in the call
YT progress tone decoder mode (CPTD mode)
DEC/ABRC I CMOS IN When this pin is connected to Vss, the chip is in the auto busy
redial controller mode (ABRC mode)
CPTD mode: DIAL, RBK, BUSY and ENV pin tristate output
— control pin. OE=Vpp: Tristate output selected
OE/HKOFF : CMOS IN ABRC mode: Off hook sense pin
HKOFF=Vpp: Reset controller and disable ABR operation
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HDLTEK#

HT9020
Pin Name | I/O Interne_ll Description
Connection
CPTD mode: While an input signal is within specification,
this pin will output the envelope relative to the input signal
with a typical 40ms timing delay.
ENV/END o CMOS ouUT ABRC mode: This is an ABR finished indicating signal
output pin. When an ABR counter is full, this pin will output
a 100ms pulse.
CPTD mode: The call progress tone is decoded in this ready
output pin. This pin can be used to trigger a microcontroller to
DV/LED (e} CMOS OUT | read the latched data at DIAL, RBK and BUSY
ABRC mode: ABR indicating signal output. While ABR is
active, this pin will output a 0.86Hz, 25% duty cycle clock.
CPTD mode: Output data return to zero select pin
RTZ=Vpp; The outputs of DIAL, RBK and BUSY will be
cleared when the input signal is out of specification while in
the 2.32 sec time window.
RTZISELL ! CMOS IN RTZ=Vss; The outputs of DIAL, RBK and BUSY will be
latched until the next valid data is received.
ABRC mode: Numbers of the busy redial and time of break
selection pin.
CPTD mode: 1/2 Vpp reference voltage output pin
When EN=Vpp, the device will be turned off and VREF
CMOS 1/0 disabled. All outputs will be pulled low to reduce power
VREF/SEL2 | 1/0 | (VREF:O o P P P
SEL2:1) consumption.
’ ABRC mode: Number of the busy redial and time of break
selection pin.
SIN | CMOS IN AC coupled analog signal input pin
CPTD mode: Received busy tone pattern select pin
B3=Vpp; BUSY will be set after three successive busy tones
are received.
B3/RING : CMOS IN B3=Vss; BUSY will be set immediately after a busy tone is
received.
ABRC mode: Ringer detection input pin
Negative power supply
VSS — — 2.5~5.5V for CPT mode operation
2.0~5.5V for ABR mode operation
VDD — — Positive power supply, 2.5~5.5V for normal operation
CPTD mode: BUSY=HIGH: The detected input signal is a
BUSY/ busy or reorder tone
BREAK (@] CMOS OUT | ABRC mode: When in ABR mode, the BREAK pin will be

high. After a busy tone is detected it will return low.
When the break timer has timed out, it will return high.

3 21st Aug '98



HDLTEK#

HT9020
Pin Name | 1/O Intemff“ Description
Connection
CPTD mode: RBK=HIGH: The detected input signal is a
ringback tone.

RBK/KEY2 0] CMOS OUT | ABRC mode: Transmission gate input or output pin. Used to
trigger the row and column pin of the redial key when a dial
tone is received. It will output a 100ms pulse.

CPTD mode: DIAL=HIGH; The detected input signal is a
dial tone.

DIAL/KEY1 | O CMOS OUT | ABRC mode: Transmission gate input or output pin. Used to
trigger the row and column pin of the redial key when a dial
tone is received. It will output a 100ms pulse.

CPTD mode: EN=Vss; Normal operation mode
EN=Vpp; Device disabled. The oscillator stops and all output

_— pins are pulled low or high impedance.

EN/KEY : CMOS IN ABRC mode: The pin is schmitt trigger input structure.
Active low. Applying a negative going pulse to this pin can
toggle the auto-busy-redial function.

When CLR is low and BREAK is high, the tone decoder is

CLR | CMOS IN reset. This pin can be connected to the mute pin of the dialer
IC for tone elimination.

The system oscillator consists of an inverter, a bias resistor

X1 I |OSCILLATOR | and the necessary load capacitor on-chip. Connect a standard
32.768kHz crystal or ceramic resonator.

X1 and X2 terminals implement the oscillator function.
X2 O |OSCILLATOR | The oscillator is turned off in the standby mode, and is
actuated whenever a keyboard entry is detected.
CMOS IN . . .
TEST | Pull-low For testing only, active high
Approximate internal connection circuits
CMOS IN/OUT CMOS IN CMOS OUT gMIﬁS IN OSCILLATOR

ull-low

vDD x10 {>C Ox2

____| o
O o - JoopF = | 1M 10pF
---—l %—E %EN
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HOLTEK i ‘ HT9020

Absolute Maximum Ratings*

Supply Voltage .......ccccoeevieiiiienens -0.3V to 6V Storage Temperature................. —55°C to 150°C
Input Voltage ............... Vss—0.3V to Vpp+0.3V Operating Temperature .............. —20°C to 75°C

*Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

Electrical Characteristics

Test Conditions i i
Symbol Parameter Min. | Typ. | Max. | Unit
VbbD Conditions
. CPT mode 25 — 5.5 \%
VbD Operating Voltage —
ABR mode 2.0 — 5.5 \Y
] 5V | Functions enabled — — 2 mA
[5)) Operating Current
2.5V | No load — — 0.8 | mA
IsTB Standby Current 2.5V E_lliln:cflons disabled or — — 1 WA
. 5V | fiIN=305~640Hz -36 | — 0 |dBm
Gbpv Detection Level
2.5V |ENV=1 —42 | — -8 | dBm
GRL Rejection Level — | All frequency, ENV=0 — — | =50 [ dBm
frL Rejection Out-band _ |v=0dBm, ENV=0 — | 200 Hz
frH Frequency 800 —
. . . In-band signal input,
top Detection Signal Time — |ENV=1 40 — — ms
t Rejection Noise Time _ | Anysignal input, — — 20 ms
RD ) ENV=0
toH Envelope Output | Time to output high L 40 L ms
toL Delay Time Time to output low
tov Data Valid Output Time | — | Time to output high/low 105|116 | 1.2 | sec
tsu Data Setup Time — — 3 4 5 ms
t Interval Time — | Internal signal — 1232 | — sec
tip Interval Pause Time — | Internal signal 8 — ms
tcL Clear Time — — — | 250 | — ns
tsT OSC Start Up Time — — — 0.8 2 sec
Z Input Impedance — | fin=200~3.4kHz 1.0 — — MQ
VREF Reference Voltage — | No load 24 | 25 | 26 \%
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HT9020

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit

VbD Conditions
ZREF Output Impedance — — — 10 20 MQ
ViH Logic Input High Voltage | 5V — 3.5 — — \%
ViL Logic Input Low Voltage | 5V — — — 15 \%
I Logic Input High Current| 5V | V|H=5.0V — — 0.1 WA
I Logic Input Low Current | 5V | VL1=0V -01| — —
loH Output High Current 5V | Von=4.5V — — | =05 | mA
loL Output Low Current 5V |VoL=0.5V 2.0 — — mA
ILKH Output Disable SV | VLkH=5.0V — | — [ 01 ] pA
LKL Leakage Current 5V | VLKkL=0V 01| — _ A
Iso Pull Down Current 5V — — 25 35 A
IR Pull Up Current 5V — — 25 35 pA
GDL Detection Level 25V fiIN=305~640Hz 2] — | 8 |dBm

5.0V -36 — 0 dBm
GRL Rejection Level 5V | All frequency — — | =50 [ dBm
froL 'Eg\’;‘jcéirc;:l?e‘i;and 5V | V<0 dBm, ENV=0 — | — | 200 | Hz
froH ﬁ%ﬂ‘ﬁg‘q‘jg,ﬁj’y&”" 5V | V<0 dBm, ENV=0 800 | — | — | Hz
tob1 Detection Time 5V | In-band dial tone 21 | 332 | 3.0 | sec
tpb2 Detection Time 5V | In-band dial tone 6.5 | 70 | 8.0 | sec
tos Detection Busy Time 5V | In-band busy tone 6.8 | 75 | 82 | sec
tbr Detection Ringer Time 5V ?;;ngrs]/g rslg(t:)e(l)cflg)tone 150 | 180 | 210 | sec
toN Detection Time 5V | No signal 25 1302 | 35 sec
toe Detection Enable Time 5V — 0.2 | 302 | 35 sec
tto RELI, O Turn on Time 5V — 80 100 | 120 ms
to ABREND Output Time 5V — 80 100 | 120 | ms
te1 Break Time 5V | After abusy tone isdetected| 60.0 | 62.8 | 65.0 | sec
te2 (te1+2.3sec) 5V | After no signal is detected | 62.0 | 65.1 | 68.0 | sec
RoN Transition on Resistor 5V | VrRDLI=5.0V, VRDLO=0V — 500 | 100 Q
ROFF Gate Output off Resistor | 5V | VrpLI=0V, VRDLO=5.0V 10 — — MQ
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HT9020

Functional Description

Decoder

The HT9020 call progress tone decoder (DEC/ABRC=Vpp) can be used in the U.S.A. and many other
countries in the world. The signal format, truth table and timing of the decoder are shown below.

The signal format of the call progress tone

Tone Frequency Condition
Precision Dial Tone 350Hz + 440Hz Continuous
Old Dial Tone 120Hz(or 133Hz, ..) + 600Hz Continuous
Precision Busy Tone 480Hz + 620Hz 0.5sec On and 0.5sec Off
Old Busy Tone 120Hz + 600Hz 0.5sec On and 0.5sec Off
Precision Reorder Tone 480Hz + 620Hz 0.3sec On and 0.2sec Off

0.2sec On and 0.3sec Off or 0.25sec

Old Reorder Tone 120Hz + 600Hz On and 0.25sec Off
Precision Ring-back Tone | 440Hz + 480Hz 2sec On and 4sec Off
Old Ring-back Tone 40Hz (or the others) + 420Hz | 2sec On and 4sec Off

The truth table of the decoder

Tone Transition No. DIAL RBK BUSY DV OE/HKOFF
Initial — 0 0 0 0 0
Dial 1 1 0 0 1 0
Ringback 2~4 0 1 0 1 0
Busy/Reorder 5~16 0 0 1 1 0
Overflow over 16 0 0 0 1 0
Output Disable — Hi-z Hi-z Hi-Z * 1

Notes: Hi-Z: Hi impedance
*: previous state

21st Aug ‘98



HDLTEK#

HT9020

Decoder timing diagrams
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HT9020

ABR controller
Initial state:

* RDLO=Hi-Impedance
* RDLI=Hi-Impedance
* BREAK=Low

* ABRI=Low

If a negative transition is received on the ABR
pin, then the Auto-busy-dial function will be
executed, and the LED pin will output a 0.86Hz
(duty=0.25) clock. If the device detects a dial
tone, KEY1 and KEY2 pins output a 100ms
pulse to trigger the redial key of the telephone
dialer. The dial tone will be ignored after the
redial key is triggered.

If a busy/reorder tone for three successive win-
dows is received or the line signal is off for
30.2secs or a dial tone appears again for more
than 7 secs after the number is dialed-out, the
device will turn on the internal register to im-
plement the following control:

* Turn off the filter

* BREAK pin output low for on-hook switch
control

* The on-hook timer starts counting the break
time

After the break timer has timed-out, the redial
will be executed again. If the repeat-number
ends, the OVER pin will output a 100ms high
pulse to automatically reset to the initial state.

If the receiver does not answer within 30 cycles,
a ringback tone is produced, and the OVER pin
will output a 100ms high pulse to automatically
reset to the initial state.

The break time and repeat number setting

Break Time

SEL1|SEL2| RepeatNo. | (seconds)

(times)

te1 te2

0 0 10 62.8 | 84.9

0 1 10 326 | 349

1 0 3 62.8 | 64.9

1 1 15 465 | 6.97

21st Aug ‘98



HOLTEK i ‘ HT9020

ABR controller timing diagrams

KEY L L L
—»| & tsT —»| | tsT
osc % Y
LED Vi 77777770
—»| | toe
ewee [ L] L
(INTERNAL) Dial tone Dial No. Dial tone Dial No.
SIN Vi 7774 77 )
e > & to
KEY1/KEY2 oot
turn ON
CLR [
je tob2 —»]
BREAK I I |_
petecTor > e toe
ENABLE | I I N
(NTERNAL) Dial tone Dial No. Busy tone No signal
SN %777 07} Y Y
[ s | e B1 | te2 |
BREAK t e t _>| t
DETECTOR > e
ENABLE I
(INTERNAL) Dialtone  Dial No. Ring back tone
SIN 704 777777
je— DR —»|
BREAK g |—
—»| 10

o

ABREND

Wb 7 0 0000
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HOLTEK

Application Circuits

Application Circuit 1

._.|$H

o AWV
22MQ
Tip MW\
Off-hook
0o g 100K2
On-hook
o . 100k Y 1N4148
Ring 1A bridge
2.2kQ %
T 3.3k 1N4148 | 1N4148 av
VDD y :
a2 200kQ
Wmmo_ﬁ
51V | 270k
’ A > S100ke2
Photole 1 1L: 1502 Zisoo SO0k SO0
couple 47k |0-1pF. 100pF + 30kQ
1uFZ 100kQ -
-l
m
12 10 11 o
5 VoD RS " 17 18 |13 |8 |2 4
DTMF BREAK VDD CLR RING HKOFF LED
HT9215A 8 SPEECH 7
XMUTE SIN
- NETWORK
18 DIP 14 HT9020A
+ KEY
T5 ©4 €3 C2 CT VSS MODE X1 X2 Aty d_u
5 4 [8 |2 |1 [0 |14 6 |7 |, Push KEY1 KEY2 X1 X2 VSS ABRC SEL1 SEL2
g—Ovop 77 button 15 |16 |11 [12]9 1[5 |6
10 [}-¢ 3-58MHz voo| voo
pps resonator
20pps _H_
10pF Tone 39pF 39pF 32768Hz

* Rk for dialing signal option

(Refer to the functional description)

* Unspecified transistors are of 8050 type
* A 1uF capacitor between XMUTE and VSS (GND) is recommended
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Application Circuit 2

HOLTEK

AN
Off-hook 22MQ
Tip o MW\
A92 o:.,:oo_A 100kQ ) )

100kQ
Ring 1A bridge
2.2kQ Y 1N4148

N4148|1N4148
L 4 1uF

1N4148 x 4 _ 220k
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Bl o—pl
o T ook
Handiree .ﬁm Wmuoxb
L % i 22kQ H
o.om:_nuuw 10k :__W_\w <conw 51V AMA 5k2S150k0
! 100k S 47k
Battery Pt | L o.,_tm_“ W
5V 0.1uF
T00uF W N4148
_ 10 21] 16 171 14 8 47k
R HFI PO HDO  HDI VDD  HKS 18
DTMF
R2 20
_ . HFO SPEECH
R3 HT99U210 Series XMUTE 19 ’ NETWORK
R4 pour |2 Nw:% w.\_u
R5_PA5 C5_C4 C3 CZ CI VSS_ X1 PD6 cLocK 7
27 (26 [25 |24 [23 [22 [15 |12 1 9
0 mmumm_IN
crystal
Y 32768Hz HT16XX
139pF m%m Crystal LCD DRIVER
_I__H_J (see HT16XX data)
<oc EN X2
) o ] HT9020B
= Rk is for the dialing signal option. ENV VREF SIN VSS
(Refer to the functional description.) [ > I3 L%
* Unspecified transistors are of 8050 type.
= A 1uF capacitor between XMUTE and VSS (GND) is recommended.
* The HT381XX (HT3810 series) provides a melody during the hold period. O.1uF 100k
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