HOLTEK # HT9202A/B/C/D/F/G/H/L/S
1-Memory/2-Memory Tone/Pulse Dialer

Features

* Universal specification

e Operating voltage: 2.0V~5.5V

* Low stand-by current

* Low memory retention current: 0.1pA (Typ.)
* Tone/pulse switchable

¢ Interface with LCD driver

* 32 digits for redialing

* 32 digits for the SA memory dialing
* One-key redialing

*  Pause and P-T key for PBX

*  4x4 keyboard matrix

*» 3.58MHz crystal or ceramic resonator

General Description

The HT9202 series tone/pulse dialers are CMOS
LSIs for the telecommunication system. They are
designed to meet various dialing specifications
through resistor options matrix.

The HT9202 series tone/pulse dialers are of-
fered in various packages from 16 DIP to 24
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* Hand-free control
* Hold-line control
* Pause, P-T can be saved for redialing
* Lock function for the HT9202L
* Resistor oplions:
- M/B ratio
- Flash function and flash time
- Pause and P—T duration
Pulse number
* Memory number:
- HT9202A/B/C/D/S: 2 memorics
- HT9202F/G/H/L: 1 memory

cost applications, while the 24 SDIP version
supplies versatile functions such as: Hold-line,
Hand-free and LCD dialing number display in-
terface, all of which are suitable for feature
phone applications.

The HT9202L provides a long distance call lock

SDIP. The 16 DIP version is suitable for low for PABX.
Selection Table o
AN R - . Flash Tone Inter-
Function(Memary Mem'ury Hx?ld Hand-| LCD Loc!( Flasfl Time P:Ise Duratlon | Tone-Pause
Itemn No. | Dbialing | Line | Free |Interface | Function| Function (ms) o. {ms) (ms})
HTO202A Control 600 N,N+1
— | = — — 82.5 85.5
_ispip | 2 | SAR Digit | 600/300/98 | 10-N
HT9202B ; Control BOO NN+
- - 82.5 85.5
_opspp| 2 | SAR Y | Digit_ | 600/300/98 | 10-N
HT9202C Control 500 N,N+1
N - 825 85.5
-20pp | 2 | SAR v Diglt | 600/300/98 | 10-N
HT9202D J _ Control 600 NN+t os o 855
Coaspip| 2 [ SAR| Y Y Digit | 600/300/98 | 10-N ) '
HToz02F | O I R _ | Control | __BG0 INN«1] o) ¢ 85.5
-18DIP | Digit | 600/300/98 | 10-N
HT9202G 1 R | _ _ Control | 600 N 100 106
-16 DIP Digit | 600/300/98 | 10-N
HT9202H Control 600 NN+1
— | = - — 82.5 B85.5
-18 DIP ! RP Digit | 600/300/98 | 10-N
HTo22L | R - -1 — y | Contol | 600 NN\ o5 85.5
-18DIP Digit | 600/300/88 | 10-N
HTg2028 Control 600 N N+1
— - — 82.5 85.5
- 20 DIP 2 SAR | ¥ Digit | 600/300/98 | 10-N
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HOLTEK PP HT9202A/8/C/D/F/G/HIL/S

Package Information

it~ 22fHoo -
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[o3m B 18 QR4 cz0s 20AR3 cz2 19[JR3
ce] 2 17 [OR3 car4 191”2 cills 18 [ R2
[ecim K 16 [JR2 calls 18 [@RT [imp] 7ORt
cal] 4 15 ORT NC 6 17 [ MODE NC s 16 [ MODE
Ned s 14 [JMODE x107 16 [J DTMF X10s 15 {J DTMF
x10 6 13 IDTMF x2[]8 15 QPO x2O7 14 [J PO
xed 7 12 [1PO XMUTE ] @ 14 [J HKS XMUTE [ 8 13 {1 HAKS
XMUTEL] 8 11 [JHKS vss[]10 13 [0 vDbD vss[]9 12 [0 vDD
vssC] 9 10 {JVDD HFIC] 11 12 A HFO pouT]10 11 [ CLOCK
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HDIC1 ™ 24 [1HDO
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[ox]m k! 16 JR2 cafl4 170R2
car] 4 15 ORT ciOs 1681
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XMUTE] 8 11 {JHKS XMUTE ] 9 12 [AHKS
vss[ o 10 (VDD vss [ 10 11 [J VDD
HT9202L HT9202S
-18 DIP -20 DIP
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HOLTEK PP

HT9202A/8/C/D/F/G/H/L/S

Keyboard Information

HT9202A/B/C/D/S

HT9202F/G/L

Note: HT9202F/L: C4 =Ca
HT9202G: C4 =HKS

Block Diagram

HT9202A/8/C/D/S
5 Y R »O DOUT
&1 FSM Control » Check |J 1
C1 Qo> | 1 e ' »O cLOCK
P Key 1 [
| Column Ke +| WRM Tone Tone FO=
P Func?ifon Counter [*] SRAM Encoder [ | Out 7 OTMF
T2 Qe Encoder P
! ADDRL .-]ICOnvener I——» Pulse ; Fo
5 Y T Out ‘—>C;> XMUTE
R1 Qe T i
P Encoder :
ol Kay Aow :- RS
: Q‘_,l HO/HF [4—O HFI
R4 Flash Mode In o
i Debounce | | - | < Q =Ta)]
E ) 4 3 HDO
X Dividar Clock ‘ -: HFO
O] L0
X2 : Generator : MQODE
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HOLTEK P

HT9202A/B/C/D/F/G/H/L/S

HT9202F/G/H/L
;
Sic | FsM [~ Control |-» » Check LOCK a0 LoCK
ey 1 '
i Colymn o Key o WRM Tone Tone :
| w ey Counter [ SRAM Enener [P TS1e O OTME
T2 Qa Encader v |
w0 PO
L»{ ADDRL |- »| Converter |—»{ Fulse :
— —»O XMUTE
AT Oep _I_T F 3
P Encoder
I Koy Row
P HK TS
R4 QC—F= Debounce Fletsh | | Modf n | ¢ ?
X1 Q—bi i 3 4
L Clock )
X2 O‘— Divider Generator "—’l M8 Timer | ——————»OMODE
Pin Description
T Internal
Pin Name | VO . Description
Connection
These pins construct a 4x4 keyboard matrix to perform the
keyboard input detecting and dialing specification setting
functions. When on-hook (HKS=high} all the pins are sct to high.
While off-hook the column group (C1~C4) stays low and the row
group (R1~R4) is set to high for key input detecting.
= = An inexpensive single contact 4x4 keyboard can be used as an
C1-C4 CMOS : . : .
RI-R4 /O IN/OUT input device. Pressing a key connects a single column to a single
row, and actuates the system oscillator to result in a dialing
signal output. If more than two keys are pressed at the same
time, no response can be brought about. The key-in debounce
time is 20ms. Refer to the keyboard table for keyboard
arrangement and to the functional description for dialing
specification sclection.
The system oscillator consists of an inverter, a bias resisior
X1 1 and the nccessary load capacitor on chip. Connecting a
standard 3.579545MHz crystal or ceramic resonator to X1 and
1 OSCILLATOR X2 terminals can implement the oscillator function. The
X2 0 oscillator is turned off in the stand-by mode, and is actuated
whenever a keyboard entry is detected.
‘ The XMUTE is an NMOS open drain structure pulled to VSS
VST I during dialing signal transmitting. Otherwise, it is an open|
XMUTE i 0 NMOS OUT circuit. The XMUTE is used to mute the speech circuit when
| transmitting the dial signal. |
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HT9202A/B/C/D/F/G/H/IL/S

Pin Name

/o

Internal
Connection

Description

HKS

CMOS IN

This pin is used to monitor the status of the hook-switch and
its combination with HFI can control the PO pin output to
make or break the line.

HKS=VDD: On-hook state (PO=low). Except HFI/HDI (hand-
free/hold-line control input}, other functions are
all disabled.

HKS=VSS: Off-hook state (PO=high). The chip is in the stand-by

mode and ready to receive the key input.

CMOS OUT

This pin is a CMOS output structure which receives HKS and
HFO signals to control the dialer so as to connect or disconnect
the telephone line, -

PO outputs low to break line when HKS is high (on-hook) and
HFQ is low {hand-free inactive). FO outputs high to make line
when HKS is low (off-hook) or HFO is high or HDO is high.
During the off-hook state, the pin also outputs the dialing
pulse train in pulse mode dialing. While in the tone mode, this
pin is always high.

MODE

I’'o

CMOS
IN/OUT

This is a three-state input/output pin, provided to the user for
selecting a dialing mode among Tone/20pps/10pps.
MODE=VDD: Pulse modc, 10pps.

MODE=0PEN: Pulse mode, 20pps. q
MODE=VSS: Tone mode. 1
During the pulse mode dialing, switching this pin to the tone
mode changes the following entrance of digits to the tone
mode. When the chips are working in the tone mode, the
switching from tone to the pulse mode will be recognized.

DTMF

CMOS OUT

This pin is active only when the chip transmits tone dialing
signals. Otherwise, it always outputs low. The pin outputs
tone signals to drive the exlernal transmitter amplifier circuit.
The lpad resistor should not be less than SKQ.

HDI

CMOS IN
Pull-High

This pin is a schmitt trigger input structure. Active low.|
Applying a negative going pulse to this pin can toggle the HDO |
output once.
An external RC network is recommanded to use [or the input|
debouncing. The pull-high resistance is 200KQ typically.

HDO

CMOS OUT

The HDO is a CMOS output structure. Its output is taggle-I
controlled by a negative transition on HDIl. When HDO is|
toggled to high, PO keeps high to hold the line. The hold|
function can be released by setting HFO high or by an on-off |
hook operation or by another HDI input. The HDO pin can/|
directly drive the HT3810 series melody generator to produce |
hold-line back ground melody. Refer to the [unctional|

description far the hold-line function. i
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HT9202A/8/C/D/F/G/H/L/S

Pin Name | /O

Internal
Connection

Description

HF1 I

CMOS IN
Pull-Low

This pin is a schmitt trigger input structure. Active high.
Applying a positive going pulse to HFI can toggle the HFO
once and hence control the hand-free function. The pull-low
resistance of HFI is 200KQ typically.

An external RC network is recommanded to use for the input
debouncing.

HFO

CMOS OUT

The HFQO is a CMOS output structure. Its output is toggle-
controlled by a positive transition on HFI pin, When HFO is
high, the hand-free function is enabled and PO outputs high to
connect the line.

The hand-free function can be released by setting HDO high or
by an on-off-hook operation or by another HFI input. Refer o (he
functional desctiption for the hand-free functional operation.

LOCK 1/0

CMOS IN/OUT

This is a three-state input/output pin, provided to the user for
controlling the long distance call function with a lock-switch.
LOCK=VDD: Normal dialing,

LOCK=0PEN: "0, 9" is inhibited for use as the first key input.
LOCK=VSS: "0" is inhibited for use as the first key input.

DOUT

NMOS OUT

This is an NMOS open drain output pin. It outputs the BCD
code of the dialing digits to the LCD driver chip (HT16XX
series) or pC for dialing number display. Refer Lo the
functional description for the detailed timing.

CLOCK

NMOS OUT

NMOS open drain output. When dialing, it outputs a series of
pulse trains for the DOUT data synchronization. The DOUT
data is valid at the falling edge of clock.

VDD I

Positive power supply, 2.0V~5.5V for normal operation.

VSS I

Negative power supply

Approximate internal connection circuits

CMOS INOUT

NMOS OUT

e

CMOS IN
Pull-High

g

CMOS IN CMOS QUT

VDD

CMOS IN
Pull-Low

OSCILLATOR
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HT9202A/B/C/D/F/G/H/L/S

Absolute Maximum Ratings

Supply Voltage
Storage Temperature

Electrical Characteristics

-0.3V o 6V
-50°C to 125°C

Input Voltage

Operating Temperature

Vss-0.3 to Vpp+0.3V
-20°C to 75°C

(Fosc=3.5795MHz, Ta=25°C}

[ Test Condition .
Symbol ! Parameter 1 Min. | Typ. | Max. | Unit
VoD Condition |
VpD Operating Voltage — — 2 — | 5.5 v
Pulse | Off-hook — 0.2 1 mA
Ipp Opcrating Current 2.5V Keypad entry
Tone | No load — 0.6 2 mA
IstB Stand-by Current v 1(\)]2-:::)1—1;; no load — — 1 pA ‘
VR Memory Retention Voltage | — —_ 1 — 5.5 \%
Ir Memeory Retention Current | 1V | On-hook — 0.1 0.2 A
ViL Input Low Voltage — — Vss — |0.2Vpp| V
VIH Input High Voltage — - 08Vpp| — VDD A%
Ixmo ‘ XMUTE Leakage Current — KJ?ET;IZV — — 1 LA
IoLxm | XMUTE Siuk Current 2.5V | VRMOTE=0.5V 1 — — | mA
IAkS | HKS Pin Input Current 2.5V | VARS=2.5V — — 0.1 | pA
RurF1 | HFI Pull-Low Resistance |2.5V | Vur=2.5V — 200 — KQ
RApI | HDI Pull-High Resistance | 2.5V | VEBI=0V — 200 — KQ
IoH1 Keypad Pin Source Current | 2.5V | Vou=0V -4 — -40 uA
IoLi | Keypad Pin Sink Current | 2.5V | Vor=2.5V 200 | 400 | — | pA
IoHz |HFO Pin Source Current | 2.5V | Vou=2V -1 - — mA
IoLz2 HFO Pin Sink Current 2.5V | Vor=0.5V i — — mA
_-181-13 HDQ Pin Source Current 2.5V | Vou=2V -1 — — mA
IoLs HDO Pin Sink Current 2.5V | VoL=0.5V 1 — — mA
“ Control key — 0.2 —
TFp Pause Time After Flash — S
Digit key — 1 —
Trp %r:rcl;kcy Redialing Pause — | One-key redialing — 1 — s
Tps Key-in Debounce Time — — — 20 —_ ms
TBRK g;ﬁ?:lg;li:e for One-key — | One-key redialing — 2 — s
Fosc | System Frequency — | Crystal=3.5795MHz | 3.5759 |3.5795 3.5831 \ MHz |
8th Feb '96
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HOLTEK P

HT9202A/B/C/D/F/G/H/IL/S

Pulse Mode Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

Test Condition
Symbol Parameter Min. Typ. Max. | Unit
Vbpp Condition
PO Output Source _ ‘
IroH Current 2.5V | Vonu=2V -0.2 — — | mA
PO Output Sink 3

IroL Current 2.5V | VoL=0.5V 0.2 0.6 — | mA

MODE pin is connected
— 10 —
to VpD.

PR Pulse Rate — pps
MODE pin is opened. - 20 —

{ A resistor is linked —
between RZ and CL. — | e —

M/B | Make/Break Ratio — %
No resistor is linked . 40:60 -
between RZ and C1. )

M/B ratio=40:60 — |dodoppsy)
20 (20pps)
Tppp | Pre-digit-pause Time — ( : ms
. . |33 {(10pps o
M/B ratio=33:66 17 (20pps)
Pulse rate=10pps —_ 800 —

Tipp | Inter-digit-pause Time | — ms
Pulse rate=20pps — 500 —

A resistor is linked |33 (10pps) |
between R2 and Cl. 17 (20pps)

T™ Pulse Make Duration — - ms
No resistor is linked _ [40(10pps) |
between R2 and C1. 20 {20pps)

A resistor is linked |66 (10pps}|
between R2 and C1. 33 (20pps)

TB Pulse Break Duration — ms
No resistor is linked __ |60(10pps)|
between R2 and CI1. 30 (20pps) |

Tone Mode Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

8

Test Condition . .
Symbol Parameter Min. | Typ. | Max. | Unit
VDD Condition
VTDC DTMF Output DC Level | — — 0.45Vpp; — |0.7Vpp| V
| ItoL  |DTMF Sink Current | 2.5V | VpTMp=0.5V 0.1 — | — | maA
VTac | DTMF Qutput AC Level | — [Row group, RL=5KQ 0.12 |0.155| 0.18 (Vr.ms,
8th Feb '96



HOLTEK PP

HT9202A/8/C/D/F/G/H/L/S

Test Condition

Symbol Parameter Min. | Typ.| Max. | Unit
VD Condition
RL DTMF Output Load 2.5V | THD<-23dB 5 — — KQ
Acr Column Pre-emphasis 2.5V | Row group=0dB 1 2 3 dB
THD Tone Signal Distortion |2.5V |RL.=0KQ — -30 -23 dB
i
g HT9202A/B/C/| | gy
- Minimm Tone Ducat Auto. | D/F/H/L/S ' ms
TMIN inimum Tone Duration | — | .,
HT9202G — 100 — ms
HT9202A/B/C/| 85.5 _ ms
T Minimum Inter-tone __ | Auto- D/F/H/L/S '
TTPM | pause redial
HT8202C — 106 — ms

THD (Distortion) (dB) = 20 log ( YVIZ 4 v2Z .+ vn? /Y Vi + vh? )

Vi, Vh: Row group and column group signals
V1, V2, ... Vn: Harmonic signals (BW=300Hz~3500Hz)

Functional Description

Keyboard matrix

The C1~C4 and R1-R4 make up of a keyboard matrix. Together with a standard 4x4 keyboard, the
keyboard matrix is used for dialing entrance. In addition, the keyboard matrix provides resistor
option for different dialing specification selections. The keyboard arrangement for each of the HT9202

series are listed in Keyboard Information.

Tone frequency

Tone Name Output Frequency (Hz) % Error
Specified Actual
R1 697 699 +0.29%
RZ 770 766 ~0.52%
R3 852 847 -0.59%
R4 941 948 +0.74%
Cc1 1209 1215 +0.50%
cz 1336 1332 -0.30%
C3 1477 1472 -0.34%
% Error does not contain the crystal frequency drift.
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